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AnAAEMt4ft HAY}t CCCP
IT3B ECTI{ g HPbIMCH Ofi ACTPO(D}I,3 I4 ltE CHO 

't. 
OB CEPBAT OPUVT

Tou XXXVII. 1967 r.

o HAJIIIqUU HI,ICJIOPOIA B ATIIOCOIiPE BEHEPbI. r\r
B. n. ilpottogfiuea

flpoAonmega o6pa6orria cnelirpoB Berrepr,r, roilyqeHHbrx n 1964 r. [1]. Ono,uo rrrrre]r-
CIIBHLIx .nttllrtii R-aernil reJlJlypllttecxoit B-no.uocr,r riilcJropoAa o6uapvmllnarorc.g c,la6r,re t]I-
rrnn atuoc$eprr BeHepr,r. rrerr aoArBep*ilaerca nnno4 [I j. " -

O6napyxiena BaB-IIcIlrrocrb I{oHTypoB TeJrJryprrqecrr,rx ;rrrHrrlr or rraJrrrqr,r.fl o6.rravnofi gnrr-
Hn s gerulrofi arruoc(pepe.

ON THE PRESENCE OF OXYGEN IN THE ATI,IOSPHERE O]I YENUS. bV1'. li. Prokougeu.- F:rtrl lrer slrrrlv of specl ra o[ \/orrrrs takerr in ,l964 corrtirm th"e
corrclrrsiorr obtained in il l. rr\,eak lines of llre atmosplrer.e o[ \'errus are delected near tlte
intetrsive lines of t,he.R brarrch of the Lelluric oxygen 1l band. A dependence belrveen the
l,elluric line profiles and cloud haze in the lerresfuial atmosphere is fonnd.

B nacroarqeM coo6qeHr.rr,r ilpoBoAr,rrcfl AaJrbHeiruruii auarrra crrenrpoB Be-
Heph], [olyqeHHr,Ix s 1961r r. Xapaxrepr{crr4r{a },rareprraJra Ha6ilroAeHr.rfi 4auas [1]. Tart xe I{BJIo}r{eHbr peayJrr,rar},r uayqeuufl HoHrypoB AByx Jrr{H}ri no-
rnorqeH1.tr .P-nerer.{ B-no.nocnr relrypr4qecxoro rurcJropoAa }"6892,369 r.r

16893,309 A, nan6onee r{r{rencr{BHr,rx B BeMHort arMoc{epe. B aroli rl(e o6ra-
crI'I HaxoAl{rc.fi pflA lrasr,Irt florJloqeHrrs P- r.r R-sersert B-nonocrr r{Bororrr4se-
cxoir MoJrexyJrbr 016018, yBepeHno o6napyxunaelvrort B crrexTpe Conuqa, uprr
HoHqer{rparlnu 11600 or r{}rcJropoAa Or1u. flyreu HaqecrBeHrroro cpaBHeE}rfl
orreHb cna6brx JrrrHrrr"r IIorJroqeHr{.s, orHoc.alqrrxc.E H aTt{ocoepe Beneprr, Co
cra6bIMu JrrrI{I{.EMrr rlorJrotr{eHr.r.rr rrBororrrrqecHor-r }roJrer(yJrbr 016O18 aelruoli ar-
uoc{eprr cAeJraHa AocrarosHo rlpu6ruE{eHHafl oqeHHa BepxEero upeAeJra co-
,qeprfiaur{fl nr{cJropoAa a aruoc{epe Beueprr, rre 6oree 0,7% aew:aor.o, r. e.

< 160 atniL. cil..
Cnr.rnp^a4 lr Pnuap4cou [2] aEaJrr,rarrpoBaau cner{Tpr,r Beneprr, noryqeH-

Hrre s 1962 u 1963 rr. nprr Ar{cnepcr.rr,r 3,7 Alnn B 06racrr.r A-nonocr,r reJrJrypr.r-
qecnoroHrIcJropoAa. Onr,r pacclrarprrBaJrrr rrr,rHr,rrc c J :21 (?,":7665,944A);
Sa}rerHoil ltur-lttLr [orJIoIrIeHLI.rr, noropy]o tlro]r{Ho 6ulo 6u oruecrr{ Ba cser ar-
lroc{epu Beueprr, oHr,r BAecb ue o6uapyrnrr.nlr. fIpe4no.rrara.E, sro s aroit o6na-
crI{ }{orr{H.o o6uapymnrr, JrI{HI{Io norJroqeHr{.a c anBr{BaJreHTHoir rur.rpr.uroft
W ),- B ttA, ouw npr{ruJr}r H BanilroqeHr.rro, qro nepxur.rii [peAeJr coAep]fiarrr,r.rr
r(LlorropoAa n arrr.roc{epe Beuepr,r cocraBJr.Eer 57 cLm.n,.c,il,. Ara orleHKa Hecy-
qecTBeHrro oTrr4saeTcrl oT Harrreir.

CouocrasuM ycJroBu.rr Ha6rroAeHrrl p,ltfl. tll u I2l. B t1] paccrvrarpr{BaJrucr}
JII'IEI'II'I rloJlocbr c J : 7, uaxo4aullrecfl B o6nacrtr MarcrrMaJrr,noi.i unreucnp-
HOCTI'I B COOTBeTCTBLIII C TeNrfrepaTyprrbrll pacnpeAeJreEr4eM SaceJIeIrEocTI{ Err}H-
HI,I_X BpaqareJrbrrbrx cocro.qur.rr.i. B I2l paccMarpr{Ba.rracb .rrrlur{ff [oJrocbr A
c J : 21, ystn xoropoir uHregcnBHocrbrrpr4Mepgo Ea rtop.ffAor MeHbue Marrclr-
r'lanr,uorl, Vulrrnrnaa, qro fioJroca A s [3 paa unreuclarr+ee rroJloc],r B [3],
MLI MOf,ieNr npr,rH.rrrr,, qro ycloBus s o6er.rx pa6orax 6r,r.ul.r tplrnepEo oArrHa-
I{oBbI. O4uaxo y Hac rrcloJrbaoBaJrcfl cnenrporpa$ c Tlucnepcueii 1,8 Alat* rve-
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cro 3,1 Alrun, n [2], r. e. a 1,7 paBa rysue, uto, noo6ule roBopfi, 6ollrne cuo-
co6crnyer o6uapyxteurrc oqenb C;ra6r,rx llwrrufr florJlotr{eHl{fi. It co}fiailertrIo'
n [2] ne npunegensr perrlcrporpaMMbr crlenrpa, uro6rr uomso6uno cyAlrrb o xa-
pa(repe KpbIJILeB I(OHrypa uccJreAyeMoit tunuu.- 

Hporue ioro, oqenna coAepx(arrl{.rl l(r{cJlopo4a n aruoc{epe Beuepu rro aK-

Br{BaJrerrruoii urupuue (c yuetou npunoft pocta) [peAcraBJlflercn Aocrarorluo
rpygnor:1. Oqeuna [o corocraBJreur{ro c reilflypuqecl(I{Ml{ Ittlr-uflMra rlorJloqe-
11r,,aoroolrqecxofi MoJIeI(yJIbI HI{cJIopoAa, IIpI{HfTa.E I{aM[, fl.Bllfl.eTcfr 6onee

HerrocpeAcrseuuofi.
B uaotoxqefi pa6ote trprrBoAflTcr peayJrbrarbl aIraJII{Ba HoHTypoB r_eJIJIy-

prqecrux nurruit uornoqerua: repsofi ilvrnrtv. 16883,833 P-setnu c J : L

r{ Bcex Aocryrrrrbrx AJrfl rrBMepeurrst :luuuft R-setau B-nonocrt. Texsnxa o6-
pa6orxlr crenrpoB uo4po6uo I{BJIoEteIIa n [1] n ocraJlacE 6ee. uel{eueuuft.^ ltax yxaaauo n [t], nce t2 uolyueuHblx cnexrpon Beueprr 6r,uu paa6utrr
Ha rr.ETb rpy[tr B BaBI{CI{1\{OCTI{ OT ItrIIpI{HLI qSIIA CleHtpOrpa+a II OT SeIIIIT-
uoro paccrofl:r.ufl Z Benepnr Bo BpeMfl {ororpa{upoBaEr{ff. flplr ananr3e r(oE-
TypoB roJrbno 4nyx lunufi, I{CcJIeAoBaIIHbIx B [1], T aHoe paalpagraqegtre 6bInO

BrroJrrre paByMHbrM r{ AocTaToqrIo [paBl{Jrbuuru. OguaRo rlprr flocrpoeEl{rr HoII-
TypoB ,nnuuii R-sersu o6uapyrxralrrcb Henoroprle orr(rloueHl{.fl or rlpulrflToro
paHee paClpeAeJIeHI{.fI lpynll' KoTOpLIe SaCTaBI'IJI]I eIO [epeCMOTpeTb.- B ra6n. t upune4euo npl{H.flroe o [t] pacnpeAeJreHl{e.

H ouep

rpyIIrrbl I 
nnu"r,nn,

h:g\o-zo

33-26
38-30
33-26
A I _ZtJ

27-13
26-15
26-13

ea oo

37 -26
29-18

8t
90
60
59

0,12
0,L2
0,12
0,12

0,12
0,t2
0,1,2

0,08
0,08

87
59
60

0 ,08

PerlrctporpaMN{r,r cnexTpoB B naxr4oi.i rpytrrre coBMeqaJrr{cE, uo ypoBHK)
Hcirpepr,rBrroro cner(Tpa. B clyuae R-eeretl Tanoe coBMerqeHr,re AeJraJrocb Ha
yqacrne AJrr{H tsoJrH Me}HAy repBsrMr{ Jrr,rHrrflMr,r P- u ll-nerneir (6880-6883 A).
Bo ucex cflyqa.flx oHo AocrarorrHo yAoBJrerBopr{reJrbuo coxpaHflJrocr uo sceir
R-nerslr ao fu6871; a:ro o6croxreJrbcrBo - HaAeHHoe cBrrAereJrbcrBo [paBr{Jrr,-
Eocrrl orHeceHrlfl orAeJrbrrrrx cler(TpoB x roli lrnu lruoli rpyune, O4uo rrcxJrro-
rreHr{e 6r,uo seobMa cepbe3HblM: r{oHTypbl nlruurt R-nersu cleHTpa I unenmu
59 oHaaarlrcr BaMerrro [r!{pe, qeM Bo Bcex c[exrpax I rpy[[6r; AJrfl ororo
crrer(rpa rrorJrorqeHr,re arrtoc{epuoro HrrcJropoAa oHaBaJrocr, 6o.rrure, qeM
coorBercrByer Blrcore lt, : 37 -:- 26o, Arrfl r(oropoli cneHrp [o[yqeH. tDnr. t
rrJrJrlocrplrpyer aro o6ctosrenr,crno. 34ecr r{aHeceHa perrrcrporpaMMa rrJreExrr
60 (lt, : 33 -:- 26') r{ perr{crporpaMMr,r cnenrpoB 1 lr 2 u.rreuxu 59. }tax MoE(Eo

Ta6:rlrq a 1

[IlrprrEa tle,nr, A
IIoBoe pacrrpe[e-

JTEIIIIE
cneHrpa

I

2

I

I

II
2
t

II

III 60
61

I 40-33 0 ,08
0,08

III

IV 62
63 I

IV

V 63 2 V
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BrrAerE,, coBNre[\eHrre perrrcrporpaMr{ Ha yqacrHe 6880-6882 AOCrarotlHo yAoB-

JrerBopl{reJltuoe. flo Mepe [poABI{}I{eHI{fl no R-nerslr p€rl{cTporpaMMa IIJIeE(II

OO "g6t 
nlrure (ir.reutore't ornorqegl,re, 6o1blxe BbICora Beuepsr Bo BpeMfl {oro-

rpadruponaur,ra). Perncrporpar\[Nra ctrenr.pa 2 rtlrennlr 59, uonyveHHolo fiprl
irli,"irri.rt un .or. Benepir (t; : 26-:- 15') rrAer, Har( lI,AoJr)nHo 6r,trr, ut'rxte'

oguaxo perr{crporpu**u crr"^rpa^t urenHtr 59 (lt :37 -- 26") lr4er saMerHo

ur,r}fie perHcrporpat\[Mbl [JreHRlI 60 u upaxu'lsecKl'I Har(JraAbIBaerc'r Ha perl{cT-

porpar*y cnexrpa 2 eroiE )fie rrJrer{Hrr. Couocrasnenlre rroRaBr'rBaer. qro cfler(rp

I "i."*ri 
59 cnelyer r{cr(Jrrotrnrb lra I rpyuubr }I BBecrI{ no II rpyuuy. B tll

Tar{oii pa3Hrrqbr BaMeqeHo ue 6rrIo, Tar( Han perl{crporpail,INltr colocraBJr_flJrrlcb

Ha oqeHr, orpaHflqeHgoM ysacrqe AirIrH BoJIt B rlpeAeJlax ncero nuur, 1 A.
EtaXosa fipuquua CroJIE, y6eqlrrerr,nolO CoBIIaAeHlIfl perr{CrpOI'paMM CrreItT-

poB rrJreHr(r{ bOt 4or 6o;rureft Bbrcorbr Beueprr Ir MeHbllrefr BoaAymHoil Mac-

cLr eeN{uoli aruoc{epr,r IlotJrorqeHl,Ie BeMHoro Hl{cJropoAa oKa3aJrocb ra(I{tr{ ?{ie'

HaH npl1 terlumeri uorco"e ll 6onlueft noagyrttuoil r[aoce. Paeuuqa (oBoJlbr{o

cyqecrBeHHaf ; AJIfl cpeAHei{ Bl{corbr {ororpa{IrpoBaHl{',r creHrpa L @ : l!)^
;;;r;";t *ut", (no Beunopas!) nt1:1,s9, ArIn crleHrpa 2 r'rueer'I h':20'
rr ttlz : 2,90. ItaHoli-ro upoqecc [pr{BeJr K cyrqecrBeHHoMy yBeJrI{rIeHrIIo B03-

nyruroft Nlaccbr rIpll {otorpa{upbBaIrI'rI{ crer(rpa L'" 
,(lrrre.nr,nocru 6Hc.ro3t{qr{r{ }ia71tAoro cler(rpa .1. 

uac; Ba aro BpeM,g rlpo-
rrcxoArrr BaMeTHoe cMeIr{oHI{e Beuepu rro aBI.rMyTy. BoaHunlro rrpeArIoJroxegl{e'
qro rryq BpeHI{fi upu {ororpa{upouauulr rrpoxoAI{r uepea o6laorl pas-fluqHolo

uroroc6uprro"o larrrerlrt. irrotttrqecltafl xapra Ha 2t 'rac 22'IY 1964 r' uo-
HaBr,rBaer, qro rytr Bper{r{f AJrf crler(rpa 2 4eftcrnllTeJlblro [poxoAlrr uepea o6-

JIaCTb HecltoJlr,Ho N[eHbIIteto AaBJIeIIT{E, HO paSIII'Iqa AaBJIeIIIIU OqeEb IIeBeJIHHa'

"guu 
U;"tr"aer 5 tt6 y roBepxuocrn SeuriI. Tanlru o6pa,aou, lrao6aptr cI{HoII-

.riirecxofi Haprbr He rIoBBoJr.trIor orlrecrrl ua6nrogaeur,ul a{{eHr 3a cser paBH[I-

r{bI B arMocSepuorr AaBJrelrlru.' 
Cne4yer dginerr"u, -qiro 22.IY creHrpll {otorpaoupoBaJllIcb.IIpI{ IIaJII{qI{II

artpr*urrr6r,t .rerxoft O6la.Iuofi ArIMI(II IIa saIIaAEOli saCru ge6a. 3ta o6naq-

Hocrb MorJra rrpr{Beorr{ n a{{exuroHoMy yBeJrI{qeHuIo ortrualecHorl AJrI{Hbr IIy-
ru 1yqa CBeTa Ba CqeT MHOI'oHpaTIIOIO paCCeflIII{.fI Ha qagTuqax O6IacHOit AIINI-

nn1. Bnrnu lIocraBJreH6r cneqr{aJlbr{6re 3r(cfiepr{Mel{Ttr rIo rISMepeHI{Io SKBr{Ba-

JreHrHLIx mupl{H reJulypt,rqecnilx nuuuIl B-uo.noCr,r fiI{cJlopoAa npn {otorpa-
{uponaulru c.re^rpa co.nuqa fiprl flcrloM He6e u rrpu EarI4quI{ AbIMItu. Ilpt,l-
BapI{TeJILI{rIe oILITEI, nprrBeAeHIILIe B. LIaaapoBLIMr IIoHa3aJIlIr rITo IIp]I HaJII{-

qllrr [brr,IKu DI(B[tsaJIeHTHafi IIIupIIHa TeIlypuqeCHI{X ;rlrunir ger'lCraure;rr'uo

yBeJIuquBaercfl 2.

B ruteparype r{MeeT0fl Hecr(oJrbr(o yRaSaH[Iu Ha IIBMeIIetr[fi SKBI{BaJIeIIr-

noir uurplrng rL.nnypnuecitltx ,nllutlft [oIJIoIqeHIIf ItIIcJ]opoAa' Tax, A. It. Cyc-
nos [3-51 HeoA]roHparHo orMerraJr Tar([Ie rIBr,IeHeHlIfl I{ cBfslrBaJr r{x c NIlIHpo-

qrrpxynnqreft armocsepu n paliotlax ..na6ntogelr,I4n, c I{BMSIIeHIISM coAep111a-

Hr{fl nl{CJlopoqa u paallr.Ifll,ri reorpa{uuecnl{x rlyur(rax. Mrr CHlroHHT'I Cqu-

Tarb, qro ua6lIO4aeUue A, It. CyClonuM I{srleHeIII{fl CBfl3aIIbI C lralrllrll4eM

6otree lrnu MeIIee I{IITeIICIIBIIOTi aepoaonr,uoii 4rruHu n arn'roC{epe'
Ilarlrsue aHoMaJIbHoro noBeAerrrrfl reJrJryp[qecnr{x nltnuii Ea cfiel(rpe 1

riJreHnr{ 59, taHulr O6paaOlr, CraJIo flcHo' I{ aroT cnexTp B AaJIbHeiiueM orHe-

;;;;" II rpyune. C,re4yer orr,rerr{rr,, rrro Bce crer(rp6r 6rrnu upone_peun 6o,nee

TrqareJrbHo c rleJrbro o6uapyrneu[E BoBMo]nELrx peBKI{x paarruulrii B SnBI{Ba-

JreuTrrr,rx mI,IpI{Hax; Hpol{e CneKTpOB IIJIeHI(lt 59, 4pyrux auon'ranuft IIe 3aN{e-

.reno. Mom"i 6urru, cJreAyer HecnoJrbr{o rorluee paaAeJlr{rb II^ 
"py}Iy 

Ha ABe

roAtpyrnLr: IIa - .rrerrna 59 cuexrp t lr uneuxa 60 cnexrp 3 u 116 - IIJISE-

1 flpr o6cyrxAenrrrr Droro EBJreHrrfi l. B. Poaen6epr BLIcI{a3aJr trpeAfioJrox(elrlle o B03-

iro)r(HocTrr BJTILflHTTE MHOTOKpaTHOTO pacceErrrlE cBeTa Ha qacTrll{ax ooJIaqHoE AhIMr(n.
2 tr4ccregonannr B. HaaapoBa flpo[oJlx(alorcs.



(Dur. 2. E(onryp ,'u.rnnu 1,6883,833 p-rernn
.KpyE(HI'I 

- roqHrr AJrI'IHrroBoJIHoBoIt cacru Hourypa, rraJrolr{eHHr,re Ha HoporgoBoJrlIoByro qacrb
a-trocrlefiTljaMrrpytrtrbr;6-rlotrrerrHe59cleHrplulJrerrHe60cnexrpSrrrpyrl[br

rta 87 u rJIeHr(a 59 cuextp 2. floere yrorruerrr{fl pacnpeAerrer{rlfl crrenrpoB 11o
rpynlaNr 6r,rna nponeAerra rrrrareJrr,Hafl sorouerpuu-ecHan o6pa6orxa ncex
cnenrpoB 4n.a uepoo.ii llr,yla P-nersu (1, : 6888,833 A-) u R-nersu.

Jlnuus P-serelr 1,6883,833 c J :1 cla6ee uccJreAoBaHHbrx B tl] a B-4
pa3a. OKoro Hee Irer BaMerHLrx 6nen4rapymrqrax nuur.rit, otra orcror{T AoBoJrr}Ho
AaJIeHo or Apyr'[x .nraulrfi P- lr R-setsefi, lr uoaroMy lvro?fir{o o1rr{Aarb, qro r(og-
Typ ee 6y4er cuuuerpl,IqHbrM. B ta6n. 2 upeActan.neur,r Bce ilvlr4r4 coJrrreqnoro
crrer(Tpa, coceAr{r{e c 3Tofi 

-Jrr{Hraeli, c yxasaHr{eM aKBtlBaJreHTHbrX mnpuH 11o
yrpexrcr{oMy naraJrory [6] u lrurencrrBHocr.fiMr{ 1n uo ra6rr4qaM poyiau[a.

6883 ,070
6883,108
6883,230
6883 ,371
6883,833
6884,041
6881r ,45
6885 ,004
6884,989
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H3 Sur. 2 upe4cranneH ycpeAuegurrfi xouryp rrulu,l- r,6g88 rro BceM crrenr-
paM I rp^yunbr rr ro cre*rparnr II rpyrrr'r uoerrxa 5g cnexrp 1 u u.rreuxa 60
cuexrp 3,
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,(na uarlaArrocrr{ Ha HopornoBoJruoBoM r(pbrJre r(ourypa [oxaBarro floJro-
lHeHIre AJrIrHEoBoJrHororo. f(ax cJreAyer ua {ur. 2, xoutyp ilunnv 4eiicr-
BI{TeJIbEo oqeHb cr.rMMeTpr4qeu. Ha r{pblJrr,fl x ltt4nrrlr c[MMerpuqHo orlrocrrre-
JrbHo ocrt ee cepeArrur,r pacnoJrorneubr coJruequa.fl rrttnntr ?\6884,45 c aHBr{Ba-
nenrnofi mupunoii 2 tn A u [peArroJraraeMar Jrr{rrr4.ff arrraoc{epr,r Beuepu. ,{ocra-
TOTIIIafl CUMMeTpUqHOCTb KpbIJIbeB I(OHTypa IIOBBOJIfleT IOBOpI4TL O TOM' qTO

rlpeA[oJlaraeMa.E :ntrnt4fl. n aruoc$epe Benepu r{Meer axBr{BaJlerrrHyro urr-
pr{rry He 6otee 2 ,rzA (4onnneponcxoe cMerrleurre paBHo - 0,30.4).

Peaynrrarrr o6pa6ornu r,nuuit R-sernll fipeAcraBJrerrbr Ha {r.rr. 3. B4ecr
Eaueceurrr ycpeAr{eHrbre r(oETyprr ceMrr rrepBbrx rru*vtft R-sernu 4rn III, IV
u V rpyru c[er(rpoB, fioilyqenHbrx c yaxoii u,eJrbro olenrporpa{a. 34ecr me
HaueceHo troJro?fierrr{e coJrueqHr,rx (O) (c yqeroM AonurepoBcKoro cMeqenua) ra

attroc{epurrx (a) r,nunfi, rrMeroqr{xcfl B r(araJrore Poynanga, a rar(E{e [oJroffie-
Hrre [peArroJraraeMbrx r.urur'fr. r arrr,roc{epe Beneprr. Paccuorpenue HorrrypoB
nuunri {ur. 3 ror(aar,rBaer, sro Ail.E uepnofi ililflLrtt (1,6879,928) KoHryp Aocra-
rosuo cr4MMerpr4qeu (ara r,unttfl. s 5-6 paa cna6ee MaxcrrMaJrbuofi), ra c Kopor-
xosornosorl croporrEr ne o6napyxrrBaercfl Hrrxaxofi Aerrpeccr{r4, noropyrc
Molr{Ho 6rrno 6rr orHecrlr Ba cqer aruoc{epr,r Beueprr. f{rn ocrannurrx luunii,
I{HTeHCI4BI{OCTL ItOTOpbIX BOBpaCTaeT C IIOMepOM JII{EI{I{, Ha MeCTe npeAnOJIa-
raeuoft iltlrrrr4 auuocSepr,r Benepu Haqr{Haer o6napyxlrnarbcfl .flBuarr Aerrpec-
cl{.a, yBepeuHo cBrrAeTeJrr,crByroqafl o peaJrbrrocrlr Jrr{HIrr{ aruoc{eprr Beueprr,
Oxono lrunrru 16873,798 r{Meercfl 6len4a aruoc{epuoft ilvnnu, noarouy o6na-
pylr{eErle Aenpeccr,ru aAecr, SaTpy4urarerr,nor.

Ecnu uo Horrrypy lt t:uupr 1,6883,833 Mbr ortreur4Jrr{ BnBr{BaJreHrHyro ruraprrHy
Jruuuvr atuoc{eprr Beuepu He 6olee 2 nL, ro AJrrr tunuft.I?-sersu X}',6876,715
u 6875,590 aHBIrBaJIeHrrrafl rrrr{prrHa ue 6y4er 6onee 5 n,A, ecJrr{ yqecrb, qro
Jtutlltu B cneHTpe Beneprr cna6r,re r4 r{x aHBr4BaJreHTHafl IrrrrprrHa coorBercrByer
nuuefiuofi qacrr4 xpranoft pocra. flpoclegurr xapar(rep Aerrpeccr{r{ Alg 6onee
Bbrcor(I{x qJIeEoB R-nernr.r He yAaercfl ua-aa 6reuArlpoBarrrr.E a:ruoc$epnrrlrn
JITTHI{.EMr{ I4 cryqarcquMncfl Jrrrur{.ffMra R-aersu. 3ro sogMox{Ho cAeJrarr, [Jr.E
P-retnra; peayJrbrarhr o6pa6ornu Bcex Aocrynrrrrx lwuufi P-sernr.r 6ylyr
coo6rqeurr rroBAr{ee.

SAKTTOqEHIIE

1. Auarua HorrrypoB ceMr{ rrepBbrx ttrurrfr.,R-sersra B-nonocr,r reJrrypfiqe-
cnoro HrrcJropoAa rroArBep)r{Aaer BbrBoA [1] o naruunr.r c.na6rrx lranufi ro-rJro-
rqeHrrfl nrrcJropo4a armoc{epu Beneprr, pacnoJro}HeHr{hrx y reJuryprlqecxux
tttruufr. c HaIr6oJrblxefi lrurencuBrrocrblo. SxsEnareurHa.fl rrrrrpraua arr4x cla6r,rx
nrauuii ( 5 "aaA.

2. O6napymeHa BaBrrcrrMocrb DnBr{BaJreHrnor,l rur,rpranbr reJrJrypr4qecxr,rx Jrrr-
nr.rft nucnopoAa or Hailr4sr4-fl o6;rasuofi ALrMr(r{ Bo BpeMrr Sororpa{upoBarrr{.8
crreKrpoB.
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1 fI o4o6nan riaprrrrra na6lroTlaerca
O4uano BcJreAcrBrre 6o;ree (n 1,5 paea)
xosoruonoii croporrbl Bbipalr{e[a rre]rce
aanr,r, ulo6rr He ycJrolr{Hrrrr ee.

r.r AJrrr r{otrypon ;rr.rnrrui tro cler{Tpalr I rr II rpylu.
trnponori il{oJrrr ctrer{rllorpa(pa Aelpecclrr c riopor-
qerno. Perr'lcrporpalrr{br arrr Ha r!rrr,. 3 ne nona-
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O TtrITIE XBOCTA KOMETbI I{KEIZA_CEKIT
E.C.Yepruot.o

Onr,rcrrsarorcs {otorpa{rruecnue na6rrogeuls ltoMerbr tr{refia-Cern na 4noftuou 400-.arz
actporpa([e.

Ananua Sororpa$r.rft c [pIrMeHeHreM MeroAoB Ivlexaulrqecltoft reopuu nouerunx {oplr
[or(a3brBaer, qro B oloxy csoeft Han6orrmefr a(T[suocrr'r trocJre treprlreJrl{fl noMera IIMeJIa
xeocr II rr{tra tro nraccn([uxaqnu Epe4uxuna c cIrJIaMIr orraJIKIrBaHr{E t + p:0,6, n to
BpeME r{an Ao treprrreJrr{fl fiprrMepuo Ha rex E(e paccro.Eur{Ex ot Coarqa r{oMera rrMeJra xBocr
I urra.

ON THE TYPE OFTAIL OF THE COMET IKEYA-SEKI, by try'. S. Chernyh.-
The pholographic observat,ions of fhe comel, lkeya-Seki made witn the 400 mm ast,ro{raph
are descriEed. The photograplts were arralyzed- by applying methods of the mechatiCal
Lheory of comelary forms. Durlng-Lhe period o-f greatesL act-ivity afler perihelion passage
Lhe Lail was of [ype ]l in the Bredichin classificaLion wiLh repulsive forces 1 * U,.:0.6.
At, about, the sair'e distance from the sun before perihelion tfre comet had a tyfe I tail.

Itouera 1965 f, orr(pr,rrafi }taopy Izkefia r IIyroMo Cexn ytponr IB.IX
lo [epB],rM Ea6rruAeEr.r.EM rrpeAcraBJrrlJra co6ofi 4lr{Syanrrfi o6renr 8@ 6ea
rrprr3lraHoB xBocTa. Br,rsucfleHua op6rrrr froHaSaJrrr, rrro, rroAo6rro llSBecrr{ofi
oeHrfl6pbcnoft HoMere 1BB2 r., r(oMera ItIHefia - Cexlr B nepl{reJrrru npofi4et
seo6rrsno 6nuano x Coruqy, B peayJrbrare rrero 6lecr ee Boapacrer 4o -10-
rrJrr{ Aame --15* rr oHa craHer nra4uMoft Ha ArreBI{oM He6e. tr'IErepec H rroBofi
r(oMere Heo6brsaftHo Bo3poc, ee craJrr{ Ha6ilroAarr, Ira Mrrorrrx o6cepnatopuax
Mr4pa.

I{a l(prrucxofi acrpo{uauqecxoft o6cepnatoprrlr KoMera Tlxeita - CeHu xa-
6.rrogauacr rra ABofir{oM 400-ru,tvl acrporpa$e B ueplrtoA c 26.IX no 3.XII. 3a
oro BpeMfi noryqeHo 26 culrlaxos r(oMerbl.

Ocuonuofi qeJrbro Sotorpa{uvecxrrx rra6rroAeuuft 6rr,ro oupeAeJresue rorl-
r{brx rroJro}neHr{fi r(oMerI'r 17,2]l, [oaroMy 66ntuas qacrb {ororpa{uft cAeJral{a
c noporr(rrMr{ 3r(crrosr{rur.flMrr rra HLrBnoqyBcrBr{TeJrbHbrx rrJlacrr,rHr(ax Astro-
Platten. ,(,rr nunnnenrrr crpynrypbl roJloBbr I{ xBocra [oflyqeHo IrecHoJIbIto
crrrrMKoB IIa BbrcoHoqyBcTB[reJrbr{brx frJracTarrHax Kodah c Encllosr{qr{.EMl(
onoJro 20 nuru, tr{a-aa Hrrar(oro rroJro}fieur{fl r(oMerr,I vt 6iluaocrvr ee H Coilrlqy
6oree up o4oJlxtr{TeJrbrrbre EHcrroB IrqIrI{ cAeJlarr 6rrn o HeB oBMo}r(Eo.

IIo {ororpa{uarvr xopouo rpocJlerfiI{Baercfl I{aMeHeIrIre o6qero BI{Aa, paa-
I\{epoB rI .flpr(ocTr{ r(oMerbr.

Ha cnurvrxax 26.IX-.3.X roJroBa HoMerbr uMeer ilynoBrquyro Sopuy, xnocr
HoMerbr rrp.sMoft r[ xopolrnrrfi ({ur. 1). B ronose peaxo BbrAeJlflercfi IlelrrpaJrb-
HOe yIJIOTI{eHrre. ArraMerp roJroBbl }ra flepBr,rx cHI{MHax or(oJro 2" Ha uocJre-
Ayrorqr4x oH yBerr.{q[Baercfl ilo 4' , AJrr{Ha xBocra BoBpacraer or 0,5 Ao 1",
BBeBAIIa.s BeJIuqLIIIa roJIOBr,I IrsMellfleTcfi trpl{Mepllo ot 7 4O 5'*.

Buayanr,no B rrrA acrporpa{a (D : 15 cil,, yBeilaqenue 200) xopolxo Ba-
MerHa IIeETpaJrLHafl qacrb roJloBhr B Br{Ae oBaJIbEofi Tyr\{aHrrocrr{ 1'ofiy6oBaro-
ro rlBera AJrrrEoft onoJro 20" w cna6o Br{AHo fipacrroBaroe aneaAoo6paBHoe flA-
po 70-71*.
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tlrrrr. {. Cnr.rlron fior{er},r I4nerla-CeHlr (ceurr6pr, zgd,Og2,4noi.inoii
400-nn acrporpa{)

flocne 3.X uactynuJr ,rurrrreJrbrrbri"r nepepbrB B Ha6Jrro/{eHrr-rrx r,rB-Ba rrac-
MypHoii noroAbr r{ r{B-Ba 6fluaocru r(oMerbr x CorHqy.

21 u 22.X HoMera {ororpa{npoBaJracrr onoJro Connqa c [oMorr{bro KopoHo-
rpa{a A. H. Ba6lrHbrM l,r M. E. Ourpr,. }t nouqy oHra6pn, orofiAfl Aocraroquo
AaJreKo or Conuqa, HoMera craJra Br,rAaroqr{r{cfl no 6recny u $opue o6renrou
yrpelrHero Ee6a. MHoroq[cJreHHI{e Ha6Jrro[arer[ orNreqaru Heo66rquyro aK-
TIIBHOCTL HOMeTbI, IIa[UqUe B XBOOTe IIOneperrHrrrx rroJloc, AeJraroqrrx xBocT
fioxox{rrN{ Ea BanpyrreHrryro BepeBxy [3-51. It cozrareru{ro, B Itpr,ruy n ero
IlpeM.rI cro.rrJra nacMypHarr [oroAa, r,r nepBoe Ha6JrroAeHue [ocJre npoxo]I(AcErrfi
I(oMerr,I qepe3 [epr,rrennii yAaJIoc]) cAe.[a'tb ro,Trbno 5.XI, norga arrrttBrrocrr,
HO[Ie Tr,I y ]r{e Hecno Jrr, no yMeHbrrrll,lr acrr.

5.XI xsoc'r'I{oMerLI Aocrr,rraJr D AJrr{HV 20" rr uauour{HaJr rro {oprrae rr r{Bery
pacxoAfltr{r{r:icn ryu upo}nexTopa. Xeocr 6rrr oqenr, y3nr{il,r y ocHoBaEr{a, pac-
mrlprrJrcfl s cpe4r-rerl qacru go 7,5-2" H 6r,ur rorrrrr coBepuerrHo upfMErM. fono-
Ba I{oMerbr rrMeJra ArraMerp 1-2' u ue o6uapyrxrrBaJracb HeBoopyHerrHL,rM rJra-
BoM. B rr,rA acrporpa{a rolona 6r,rna nr.r4ua oqeHb cla6o, aHarrl{reflbHo xyme,
qeu 1-3.X. Blrayalr,uo Hr{ B xBocre (ueuoopyrxeuHrrM rJraaou), ulr B roJroBe
(u racxare.ns u rug) Hr,r(axr.rx uo4po6nocrer:i c.rpyxrypbr rre BaMerreHo. Ha {oro-
rpa$nax ($wr. 2-4), cHflrr,rx acrpolpa$oilr rr ycraHoBrreHHr,rM na actpor.pa{e
{o'roaunaparou <Seulrt), BrrAHo MHor o r,rHrepecr.rrrrx rro4po6nocrei,r.

Ifan6onee .flprtafl qacrl xBocra r{cKpr,lBJIeHa HeaHaqr{Telr,Ho, Iro HoIrr{eBaE
eto qacrE, 4nnuor)i rrpr{NrepHo 5" aar.u6aerc.fl B cropoHy, rrporrrBorroJro}nHyro
ABI{?r{eHI{rc KoMerbI. B cpe4neii qacrrl xBocra r{N,reercfl HecHoJrbno rroJroc urrprr-
uoii oxo.rro 0o,5, ueauaqr.rreJrr,Ho H&r(JroHeHHr,rx H ocu xBocra. Bce atn Aeraltr,r,
AocraroqHo xopolxo paBJrLrqI,IMJ,re Ha Herarr,rBax, Ho rr3-Ba cBoei.r uaroii HOIIT-
pac'tHocl]r rrJloxo BOcIIpor{SBoAr,IML're Ha OTlerrarfiax, [or{asaHLr Ha {ur.5.

I-la 6oiree no3Arrr,rx crrrrMnax, 10 rr i2.XI, cAeJraHHErx rrpr{ uonuorl JIy-
He, BbIIIIJIa roJIbI{o BHyrpeHHtlfi qacrb roJroBLI 6ea 3aN{erHbrx [pr,IBIIanoB
xBOcra. IJ ronone Molr{H0 paB.Tr.IrIrITrr l'pr,I orAeJIr,}rLIx rApa, pacnoJroH{eH-
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(Dur, 2. Cnnnon fior{erbr tr{refta-Cexu $oroannaparou <3eriut> (uoa6pr, 5d,130)



rrbrx Ea o[Hoi,i rrpfiMofi B Ha[paBJreEr{rr xBocTa fi pa3AeJreEHr,Ix r{ETepBaJra-
Mr{ rrpr{MepBo 20", tro BrtArrMbrx Eacro.rrbno cra6o, rITo pyqaTbcfi Ba trx pe-
aJrE,rrocrL EeJrr,3f. flnolsocrr qerrrpaJrhtrorl HoEAeHcarIIIr{ B roJroBe 3rIaql{-
'1 e Jrbrlo yMer{br[rIJracb.

Euecx KoMerbr c [aJrr,Herimr{M yAaJrer{rIeNI ee or Cornqa [a,qair oqeur 6rrcr-
po, Buaqrrre.nr,uo 6rrcrpee, qeM aro cJreAyer lra odbr.ruoro BanoHa r{BMerreurrf
6necHa:

tn: tno f 5lg p f i0lg r.

11o na6rrc4eulrflM 3.XII BBeBArrar BeruqrHa HoMerbr 6nrna yrHe 9-10*
(nrr.recro 7n' to a{eiueplrge). 13.II r(oN{era ue uari4eua Ha rrrracrrrrrxe, cuarofi
c axcrroar{ulrefi 50 nurt,. CtegoBareJrbHo, oua 6r,rna He .flpqe !4nt, n ro BpeMfl
HaH [o arf elrepu4e orra AoJr]IiHa 6:,;rrr \2"'.

Brrcrpcle yMer{blrreHr{e flpnocrr{ noMerrJ, a rar{}r{e BaMeruoe yMenr,rrreHr,re
turo'rnoc.lr L{erITpaJrbHoii xon4eucaur{rr B roJIoBe yRaB618aerna norepro 5o:rr-
ruoi,r l,raccr,r BerrlecrBa r{ Ha }raNreHenlre rfr,rairuecxoro cocro.flHl{fl .sApa flocJre npo-
xo?r{AeHr{.E KoMeTbr ts Heloc[reA0rseEuoir 6J]naocru x Conuqy.

B csgal,r c ilrlrM LIHTepecHo olpeAeJrr{Tr, Trrri xBocra rtor,Ierrl uo xnacclr{nxa-
qlrr,r Bpe4lrxrrHa orAeJrbHo rro cHrn\{r(aM Ao nI]oxomAeHr,rfl [epr{reJrrrrr r{ rrocJre.
,(.ua aroir qenlr 6r,rrlr I{crroJrbaoBaur,r {ororpaSur.r ({ur. 7-4), AaHr-rr,re o Horo-
p6rx npr,rBol\fltct s ra6u. L.

T a6,;rnqa t

I{oop,qrrHarhr rroM

tr{EcrpyMcrrr 3HcrloBu-
III{E enyrr,cr.rR

Ceutr6pr

29,09186
OHra6pr

2,09245

I{oa6pr
5,117
5,71.1

5,130

5,130

elrso 6rero

ghgtm46s _11,o1,6' ,b

9 50 03 _t2 og,7

Cepegltua xBocra
t2 02 5t -20 54,0
12 02 49 -20 54,X

L2 02 49-20 54,3

AcrporpaQ

) ..

)
< Seunr:>

Actporpa![

< 3enr.rt>

20m

20

Kodak

0a-0

.D

))

A-700
Koclak
0a.0

A-700

32

I
15

flpenr4e Bcelo HylnHo 6r,ruo ylegurrcr , qro ycroBuq rrpoer(rlrpoBar{r,r.rr rro3-
BoJlflror tsoccraHoBl,Il'Er tlo BI{AIrMoir Hap:rlrue Hor{errr Ha ue6ecuofr c{epe ee rrc-
TrrHrryo KaprrrHy B npoenq[rr Ha rrJrocHocrrr noNrerrroir op6nrr,r. ,{la ynepeu-
HOrO. IIpOeHT]rpoBaHr4fl. ueo6xo4l,tnro, uro6bl B6rrroJrHflJlr{cl, ycnon4a [6J: 

-

1) 5' < B5o nrur ,S > 95',
2) l'Oq')> 20",

I49 { - yroJr x{e}r{Ay ilyuoNl BIrcHr,{.rI rr rrrrocxocrrrro noNrerHor-r op6r.rrrr;
E'on' - yroJr' ,,oA, noropbrr,r Br,rAHa rrprr*royroJrbrra.rr HoMerorleHTpuqec*a.fl cr{-
creMa Hoop4lruar [Oq.

Br,rslrcreuu.E, oclroBarrnr,re Ha cl{crer,re oJreMeHToB ceHannur,r [7]
1965 onra6pn 21 ,181, ET,
68" .930
346,184 [ roso,o
r41,836 I

0,0077406,

T
0)

ta
i

q
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.[ara, 1965 r.,
B CCMrIlltIOe BpCNIE



€"
Cd
9+
L4

P+
Fro
.g

I

.di

co

rr)
4
9+

,\o
t(

0)()
I

o.

E<
o.

rq

tr
ca.

A.

s



'4.d

hog
ii

q
I

O\,

g
Fr

3
c)

Fr
dJ()

o
.g
Fr

o
rqx
!_"

d

tr

q
L)
.s,

Er
H
e



U

't

'':i 
r

n
1-

a

a.

a

o "K::.
a

a

lt.

a

3

\
*

c

i

,C

.s

rr,.*

Sc
'l c

o
tl;\

X
ro

'4.d
k
I

R

H

g
o

A
ro

h

s

i
:1

i

,.\

,I
I



[arcT BeJrnqr{Ebl yrJroB ,S lr f'Oq', [pr.rBeAeHrrble n ra6;rr. 2.
Ta6nfifr,a2

Ceure6pr
Onra6pr
I{or6pr

29,092
2,092
5,130
5,130
5,130

99o,4
101 ,4
118,6
110 ,1
106,6

18o,8
23,4

,1.23,7 lorona
Cepe4nua xBocra
I(oneq xBocra

Ars
Anfl

cEr{MKa 5.XI, aanAy 60nrmofttrpor.E}fierrHocrr4 xBocrar }roJr ,5 upune4eu
Tpex pasJrr{qEbrx ToqeK xBocTa.

HaH cre4yer r{B npr{BeAegg_o-rr ra6[r.rqbr, ycJroBr{.fl flpoexTr{poBagr{fl BloJrEe
yAo_BJrerBoprrreJrbrrr,r 2.X u 5.XI lr Buasurerbno xy?fie2g.tX.'

Ha {ororpasuax 2g.IX w 2.x xBocr opr{errrrrpoBarr roqrlr B roqEocru ,,o
npo.qoJrlr{eEr,rrc pal(r4yca-BeHTOpa. Yqurr,rsas orcyrcrBrre Hpr{Br{3EEr XBOCTa,ero opuelrraql4ro r{ 6onee lrnu Mel{ee yBepeFlubre ycJroBr{fl [poer(Tr{poBagrr.fl,
xBocr HoMerrr tr4mefta - CeHu Ao Ilepr4reJrr(.E cJreAyer orHecrr,r x'I runy'uo n.rrac-cu{uxaqlru Bpe4raxuua.

7l

0,80,7

(Dr.rr.6.Ocr,xnocra,troJrocbrr{crrHArrHaMal+p:lrnolrerorlentpnvecnoiicr.rcreMe

ocs oi cornaEaer c rrpo,orln"rr"n, ,rorr"T:""Jj:rTi^rr, ocb or Hanpa'rreHa B rrrroc*ocrrr
op6[Tbl KoMerLl B cropolly, fiporrrBonoJro]fiEyro HalpaBJreHrrro ABtrHterItrE HoMerLt.

7 - ocb xBocra; Z _ cr4HArrHaMa 1 * p : 1, 3 _trorocbr

Ha {otolpa{uax 5.XI cna6o r{cxpr{BJrenrrbrfi xsocr EegHarrrlreJrbrro ornJro-
Htrerctr or rrpoAoJr)neHr{.fl paArryca-Ber(ropa. ,(lx nccle4oBarrrrfl xBocra flptr_
MeHeE l{_erofl rlpoer(TlrpoBan[.fl Toarex ocr{ xBocra Ea rrJrocnocrr, xolreruofi bp-
6urr,r. Ha $ororpa{nrx rraMeqaJTocE, troJro?fienrae cpe4neft Jrr{trrr[ xBocra, Ba-reu 6rr;rlr r.raMepeHbr c{eplruecHre KoopAr4Harbr AeBflTr{ ToqeH ocr{ n IIo EaM Bbr-
trr{cJreH},r r(oMerorlerrrpuqecKr4e HoopAr{EarEr E z n. otpe4enearr rar(Ete c{epu_qecHue KoopAI4IIaTLI HecHoJIbItI[x Tosen 4nyx ualr6oJree BaMeTgr,rx rroJIoC B xBo-
cre r{ lepeBeAerrbr B HoMeroqeErpr{qecHue HoopArrEarbr (ra6.r. 3). IIo sruM roq_
Har{ nocrpoen rpa{ux ({ur. 6).

l(aH or'r4uo uB qeprex{a, 4efictnureJrF,Hrrre oqeprauu.E KoMerbr B rrJloc6ocrr{
ee op6lrtu srraql{TeJlbl{o orJllrqalorc.fi or BrrArrMr,rx'c 3eunu. flonocrr I lr II, ua
{ororpa{uax pacloJro}I{eHarle 6nlraxo H r{ourly xBocra, n 4er:icreu:reJrbpocr4
2 tI3B. I{pbn{cHoi{ o6cepaar., r. XXXVII 17
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-14 20

0,1046 a. e.

0,1614
0,2406
0, 2968
0 ,3975
0,4563
0 ,5708
0,7325
0,8441

0,0{10 a. e.

0,0238
0,0448
0 ,0570
0 ,0866
0,1113
0,1630
0,2537
0,ts271

oc
H
o

H

oJ
O

H
o

H

I
2

3

4
5

6

7

I
2

4

5

It oa, 6lt ot, o
{o 59, 5
10 b7 ,7
1.0 56, o
,t0 54, L

10 52,5

11 00,6
10 58, 3
10 56,4
l0 54, ,l

l0 52,4

-18 24

-18 23

-18 16

-18 lt
-18 05

-17 59

-r7 54

-18 36

-r8 31

-18 24

-18 20

-18 1.7

0 ,3842
0, 3985

0,4162
0,4377
0,4480
0 ,4646
0,4751

0 ,3975
0,4168
0,4328
0,4520
0,4660

0,0968
o ,0975
0,1015
0,1048
0,1091
0,1135
0 , 1160

0,0866
0 ,0899
0 ,0932
0 ,0965
0 ,0978

IraxoAflrc.fi r cpe4nefi ero qacru. PeeHraii uaru6 xBocra sBJlflercr cJIeAcrBI{eM

lepcleKTr{BIr},rx I{cr(a}r{enrafi lr na rpa{uxe orcyrcrByer.-Ha 
rpa{r.rx HaHeceHr,I ral(Ete rorlxlr CuIIAI{HaM},I 1 + p : 1, nl,rqucJleyllb^Ig

AJrrI MOMSHToB BpeMeHI{ 111 OTCTofl{I{x oT MoMeIITa CIIIIMHa /: uOg6pr 5,13O

ua 10; 72 73; 75,5; 73,7-; 74,0; 74,3 n 14,5 cyror( coorBercrBeuno (ta6u. 1r).

*lolrctt 14,514,3l4,0

0,08s2
0 ,0053

0,1798
0 ,01 78

0 ,2806
0,0373

0 ,3671
0 ,0590

0,4151
0 ,0729

0,5127
0,r056

0 ,6671
0,1694

0,8391
0 ,2598

Vxe 6erloe paccMorpegrae Sur. 5 uoxaar,rnaer cJleAyloqee.
1. Ocr xsocia pacubloxena s o6racru I * p, < ! ,I roaroilIy xBocr

AoJI?fieIr 6rrrr, o:rueceu Ho II tuny uo HnaccuSuxarlul{ Bpe4uxrrua'
2. IIpogoJIlI{eHI,I.tr IIoJIoc I lr II nepecegalor ow Ol s6nweu Haqarla l(oop/Iu-

EaT, IroaToMy orr{ rroJrocbr AoJI}I(Hbr.flBJI.fTbC.fl Ire rIeM trrHLrM, rax o6rrsubll'Iu
H9IIqeBLIMII clrHxpoHaMr{, [oalTrr BcerAa I{MeroqrrMrrcfl B xBocTax II trana.

!,nr Onpe4eneHIa.a qIICJIeHIIOIO BHaqeHI{.fl 0TTaJII{I,IBaTeJIbHLIX Cun I f p,

B xBocre I4 Bo3pacra t - tr cu]F{xpoH flpl{Merrerl cJreAyloqufi npuena' Bua'rare
C rroMonqblo rpa{uueCxolo MeroAa, r.IAefl Koropo1'o saIIMcrBoBaEa r'Ie [B], Eatl-
4enrr npu6null(elIHble BIIaqeHI{.fI 7 *p, u t- tr Eltfl BCex IISMepeHIlLIx TOseH.

Bnyrpeuuaff CXOAI{MOCT6 peByJIbraToB, IIOJIyceHHLIx rpa$llueC1lrM MST9AOM,

1E
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BfIOJIHE AOCTATOqIIA, HO CIICTE]\{ATI,IqECHI{E OIIIII6HI,I, /IOCTI,IIArctrII,IE NPI,IMEPHO
0,2 -s 7l- p , 0,1,2 n t -tt, l.o Her{orol]oir crenenr.r r,rc(a,,iaror Kaprr.rHy.

rroaroruy AJrrr HecHoJrrrnr.rx roarer{ xurr4bi, r,rl rllex cepufi (oc,r, xrocra lr 4necunxponr,r) sHaqeHr4f BeJrr.rqr.rH I -F p t t - lr oupelereHbr crllorr.rM aHaJrr,rrr{-qecKr'rM MeroAoM [9], aareu nar-"rrenrr paBHocrr,r r{e}riAy rorrr,,rn rl l.r upr,r6nr,rrxen-
HIrTtr'{I'I SHarIeHI{.fI}I[ IICITOMbIX BOJILITI]IH, rpa{r,tueCXttl{ I,IHTSpIIOJTgpoBaHTICNI tIO_
JryrIeHLI sHaqeHl{rr paanocreii ,IUIII BCex npor{e}r{yroqr{brx roqe6 ri rrpr.r6auneutr
H npu6.nr.uneHHrrrr{ BHarreHr.rflrlt BeJrr.rqr.rH. Fl'ecuorpa Ha HeKoropyrc Hecrporocrr,,
r'Iero/I HeBHaqurerbHo ycrynaeT B Toqr{ocrlr crporl{r{ MeroAar{. Peay"ur,.rarr,r on-
pe/(eJleH]'rfl CI'IJI orraJIKI{BaHI'Irr I'I BoBpacra npeACTaBJreHr,l s ra6J]. 5.

I
2

4

5

6

7

8
a

0 ,53
0,46
0 ,46
0,54
0,60
0 ,58
0 ,53
0,59
0,64

0 ,46
0,47
0 ,48
0,52
0,55
0,60
0,64

l4d ,417
14,379
14,374
14,363
14,353
14,337
14,318

0,60
0, c4
0, (i{)

0,78
0, 86

12rd,188

Ir+,16A
14,152
14,074
14,050

rl

tzd,ns ll ,l

13.3.32 ll ,
$,grs ll ;
13,e7e ll 4
14,l8B ll 5
14J44ll 6
14,508 Il 7
r4,6s7 ll

I4,6e8 
ll

1

2

.)

4
5

. .fIo Bcelu I4ccJIeAyeMbIM Toqr{aM Beilr4qr.IHa cI{Jr orraJrnr{BaHr.r.fl B xBocre1 *-p roJrysuflac' pannoii 0,55 + 0,05 u Bo,pacrr,r cr.HxpoH l4d,{44; li1;,iil;.
rrpr4 Br,rsucJreHr4r4 BOspaCTa cr{HxpoH lreJrbS.E 6rrno sa.flrr, cpeAHee rro BceM

ToqxaM' [ocnoJlr,Hy .r{3Mep^eHHble ToqKr4 pacnoJlorfieH],r rorrrlr Bce Iro oAHy cro-
poHy or ocrr xBocra ({ur- 6). Boapacr roqex cuuxporr oxagaJrcr{ HeoArrHaHoBbrM
r{ rrMeer crrcreMarnqecxrafi xoA rr noppeJrflrlr.rrc c I * $. Dro uomno o6tscHr,rrbrelr o6cro.gTeJlr,crBoM, qro B Br,IsIrcJreHI,I.Ex cpopocrb BbrJrera qacrllq 14B .sApa
rrpr{Hl{MaJracs pannorl HyJrro, TorAa HaK peaJrbrro qacrr.rubr nrr6pacrrnaror"o'i,
sApa c neHoropofi cKopocrrrlo. flpeguoloxeHl{e o nyneuoii na.rarsuoir cKopocrrr
BrroJIHe orIpaBAbIBaerc.s AJLfI TOTIeH OCr4 XBOCTa, rro AJIrr ocraJrbHrrrx rorreH xBo-
cTa oHO, CTpOIO roBopfl, HeSaI(OHHO.

3ry cxopocrr rrr6poca r{B ,EApa AJIfl aracrr4u crr,xpo, Mo}r{Ho npr.r6nr,rnren-
HO OnpeAeJrr4rB, SHaf BOSpacT cr{HxlloHr{, ee mupr.rHy rr [peAnoJrara.fl, rrTo cno_pocrb pacilrr4peHr,r.fr cr.rHxpoHr,r paBHa CHOpOcrrr ru6poca r{ rocrogHrra. Harl-
AerrHrrre raHrlM cuoco60lr HasaJrbHr,re cxopbcur panui, 0,44 nat/cen lr" *"*-ponu I u 0,39 ntt/cen,qJlfi cr{Hxponr,r II, rrro rraxoA}rrc.rr B AoBoJrbHo xoporxeM
COOTBETCTBI{I,I C TENJIOBI{MI{ CHOPOCT,fIMI{ IABOBbIX MOJIEHYJI IIA PACCTO.'IHIIflX OTconnqa, paB'brx paAr.rycy-Be*ropy .EApa B MoMeHrr,r nr,r6poca cnnxpon [6].rI p on e4euuble BBrIxe r{cc Jr eAoB aHrrr{ lr or{ a BrIB alor, qro :

1. ,(o upoxo,fiAeHr{.fi neprr_reJrr,r.E HoMera tr4xerta - cexr r,rMeJra, uo scert se-po.ETHOCrr4, raaoBrrft xsocr I runa. Sror BbrBoA HeCr(OJrr,Ho HeyBepeH rr3_3auanoit AJrr{Hbr xBocra.
2' B onoxy cnoefi nar'I6or,rruerl aHr:r,rnHocrrr rocJre rrepr4reJr,r.E HoMera rr,re-Jra ragoBo-uHJresorl xBocr II runa.
3. florocr,r B xBocre, nara6onee BaMerHbre c 28.IX no 2-3.XI rr r{eHee Ba-

METIII,IE HA HAIXI{X CHI,IMI{AX 5.XI, NPE4CTABJIflIOT CO6Ofi }IOHI]EBI,IE CI{HXPOHI,I.4. Berr,r'rr,rHa orraJrr{rrBareJrbHbrx cuJr B xBocre no {ororpa{uaru 5.xIparua 0,6.
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5. Bce qacrffr{6r, cocTaBJrffrcqrre xBooT HOMST6I 5.XI, uaaep}fiegbl II3 .sApa

IrocJIe MoMeIrTa rlpoxoE(AeEl{fi r(oMerbr rlepes nepurenufi'
flpune4eHlllrepeeyrstaru'[oryrIeEbrEaocEoBeMexaEtrqecftofiTeoputrfio-

uerofr* { opr.,{,ouounlrteJlblrbre {ltanuecnue xapar(rep_ucrllnlr Mo}r(Eo uoJly-
{rrrrb r,ta 4or-oonerpuuecxofi o6pa6orHlr cEI{MItoB' Itoropafi 6yger cnegyrcq,trM era-

nonr pa6orst.
30 anpeflE 1966 r.

JIrrTcparyPa

1. Itonetnuft qrlpnyJltp, N 31 or 22 otta6pt' 1965 r'
2: It;;;;il, qrplryrlrp; N 3J o1 1! {eapa'nr 1e66 r'
3. Skv and Leleicope, 1965, 30' N ti.
4. Ski and telescope, 1966, 3-1-' N l.
5. Ho"*errtt qrpriyrrp, N! 32 -or 9 uon6pn 1965 r'
6. C. B. O p I o r' Itouelu-. M.,^ 1935.
i. Ho*er"*ii r{Epr(yJlnp, N! 33 ot 2 4ena6pr '1965 r'
g: 5. o;-t;ie'ul Erorr. tls-ra acrpoQqar-nr AH TatnccP, 1963, N! 35,22.
9: H. A.-M o r c e e u.- Airpor. xt', i925, 2, asrt' 2,54'



AnAAEMilfl HAYTI CCCP
II 3'BE CTI{ fl ITPbIMCI( OIt A CTPO OII 3fi IIECHOfi OE CEPBAT OPlylI4

Totvr XXXVII. 1967 r.

I,IAIHUTHbIE tIOJIfl IIEJIITIIX COJIHEqHT,IX IIfITEH I{ IIOP

If , B, Ctnetueilbo

,(.nr Iralrepe-nlrx rrvlarHlrrlrllx no"r^eii B flopax ]rcroJrrraonarrbr crrel{Tporpa}rrru 20 nop
IrraMerporr or_1,5 go 6", cHnr:;re s 1965 r. na o6cepraroplrn Mayur Br.r,rcou np1r nr,rcoxoy
HaqecrBe uao6pameH[a Co,rnrla (paapemeurae lyume 1"). rIonyreno, qro HatrpsE{eHrrocrB
IIarIIIrrHoro rroJrrr caNIr,Ix rfeJIr{r{x-Irop (!.5*?") B cpeAHerlr panua 1400 ac, Hatrpflrr{eHrrocTE
nors 6olee RpylHblx trop > 1500 ac. FIe o6napyxeuo Iu.r o4uoft tropbr c HarrpflE(erruocrbro
rroJrrr r{eHee 1.000 ec.

fIo cnentporlrauuau Hpr,Imcnoii acrpodrr,rguqecxor)i o6cepnaropurr, crrrrrr,rM B Arrrr c xo-
polllllilIrr uao6pamerralrn Co.irnqa, I]artAeflo, rITo ]Iarprj]rierrHocrr; Mar]rrrrrroro fioJrrr r{eJrrtr{x
nnten (4rnauery 6*12") na 200-300 ?c Br,Ime, qelr cIreAHflfl rrafipfi]r{eH}rocrb rroJirr cailt1;rx
IleJrr{trx nop.

C gpyroft cropgrlb-rr BrIByaJrr,IrbIe na6rro4enr.rn MarHrrrrrbrx ro.teri ynaarrBaror aa cyqecr-
BoBaHlIe troJret Ao 1000 ec, a rrrorAa r{ B6rme, B Mecrax, rAe ner rrr{Har{r.rx nflreu. LlIg cononyn-
IIOCTII OTI{X AaIIHLIX CAeJIaH BBIBOA, IITO IIaIIpETI{eIIHOC?B MarI{I4THOIO IOJIB OI(OJIO 1000-
1200 ec trBtrrflercn lo,rnnltarrnoii B rr.flruax I{Jrrr [opax.

MaruutHoe roJIe rroprJ - speasbrqafifio nor'rnarir]roe o6paaonanlre. lpagr,renT rroJrg
8A011116 qoBepxuocrr'r CoJrHr{a Ha rpaur.rqe sApo ._ $orocQepa }- 4 eclxnt,qJrrr nop AraMerpoM
- 5". Otlle.racrcl, qro roHl{afl crpyltrypa ilrarrrlrrrroro [oJrE MeJrnrrx [rrrerr r.r rrop uorxet

Ilr paTb Cytr{eCTIleHHyIO poJIL B BOBHI4I{}I0BeIIrI{ MI{OIIIx aITTLIBIILIX trpOqeCCOB na Co.nnqe.
flpunogr,rtcr pe4nufi c.ty.1u; Ha6JrroAerrl{.8 BHyrpr.r 6o.rrrmoro trETna oqenb MaJroro DJre-

ueura (pnarrerp ne 6olee 2") c uanpnxerrrocl'r,ro llhrnnrnoro non.s 5350 ec.

MAGNETIC FIELDS OF SMALL SUNSPOTS AND PORES, by y'f. V. Steshenko.-
Spectrograms of 20 pores rvith diameters from l",5 Lo 6" ob0ained at conditions of hiEh
qualiLy solar images (resoluLion higher than 1") rvere used for measurements of Ihc magn"e-
tic-fields of pores. The spectrograrfs were Laken aL t.he Mounl Wilson Obsen'atory duling
t 965.

It is found thaL the magrrel ic lield sLrerrglh of L]re smallesL pores (l'.5.-2") is l4U0
gauss on the avcrage and tlral of Lhe larger poies)1500 gauss. NoL one of Lhe obscrved
pores ltas a Iield sLienglh iess {lrarr 1000 gauss.

Spect.rograms oblairrerl aL llre Crimehn Astroplrysical Observalory durirrg davs u,ith
good qualilysolarimagesslrorvlhattheficldsl rengl 'lrolsmallcunspotsrvith 

did-nret'elsrviL-
hin the limits 6" - 12" is greaber by 200-300 gauss than t,he mean field slrengt,h of the
s mallest pores.

On tlie other hand visual observations of magnebic fields indicate the preseucc of field
sbrengths up to 1000 gauss, and somet,imes higlrer, in places wibhout spots. Ol the basis
of these dala iL is conclucled Lhat, t,he minimai field sLrength in spot,s or pores is about
1000-1200 o:auss.

TIre mag'nelic field of a pore is an ex[remely compacl, lormalion. The iield gradienl,
along tlre solar surface at, llre umbra photosphere boundary is)-4 gs/km lor poies wiLh
a difmeler of - 5". Il, is noLed thaL Llrc fine slrrrcture o[ lhe magneti'c field of srnall spols
and pores can play alr essential role in the developmenL of many active processes on the
Sun.

A rare case of observation within a _greal, spol oI a very small element (diameter not,
greater than 2") rvith a field strergth of 5350 gauss is described.

I4auepeuue Eanpfl)r{euuocrr{ MarHl{ruoro noJr.E orAeJrbrrr,rx rrop ]4 orreub
rreJrnux rrflTeH BecbMa BaE{Ho AilrI I,ISyrIeHLr.E TOHItOfi cTpyKTypLr MarHnTrroro
rroJrfl Bcerl ariTrrBrrori o6lacrn. O4naHo BErloJrHI{Tb Tar(r'{e r4Br,repeErr.fl, oco
6esuo AJrrr [op, oqenb rpyAlro - Heo6xoAlrMo orrusuoe HaqecrBo uao6paxe-
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Hufl CorHrIa (paapeurenl.re ue xyxre 1"), BLIcoI(afi pa3peuarcqas Cnoco6uocrs
crer(rporpa{u (-0,02 A), 6onr,ruorl nacrura6 uao6paxtenua (rurprrHa qeJrl4

Cuenrporpa$a gonxna 6r,rrr Uenr,ure 1", xpoMe ToIOr B Cnyqae [pI{MeHeIIufi

Sororpa{uuec6oro MeroAa uao6pameul{e fiopbl He Aon]I{Ho (roIIyTbD B sepllax
tlotoaruynr,culr).^ Har,i6orsur{e rpyAr{ocrlr npeAcraBJr.fler iloilyrlelrl{e uao6paxtenlrx Connqa

TaI(OIO BbICOHOIO HaqecTBa, npn I(oTopoM oTqeTJIUBO BI{AHa rpal{yJlflI{I'Ifl I{'
CJreAOBareJrbHo, BI{AI{ti CaMLIe MeJII(lIe rrOpbI. ,(ame He6Ortbtr]Oe yXyAIIIeHI'Ie

*aruaruu r{Bo6paHeHLIfl yrfle BeAer I( Ilorepe paaperualoq,efi CtroCo6HOcrrI.

A. B. Cenepnrrft [11 y6e4utenr,no 11oHaBaJI, rITo BJIIISHI'Ie pa3pel]Iarculefi cno-

c o d H ocrr 
" 

u ru, 
" 

p 
".M 

br e rr ar p.rr )r{ e H rr ocr rr - *X"JX"T##f"XXflb:}, 
tTff X#f

(Dlrr. I, Otnoctttearuoeqrrcflo perllcrpllpyeMrrx o6-
.nacreit {oroc{eprt BHe rlfiren B BaBrrcl{Mocrlr or

rlafipfiE(errHocTrl B Hrrx MaTHTITHOTO TIOJIfi

.raiiuo cyqecrBeHHo troroMy,
aITO Maf HIITHLIe IIOJITI IIMeIOT

roHnyro crpyltrypy [2, 3]. Itax
IIol(a3bIBaer ofIbIT' BJrI{flrr{e
p aBperuarcqert cuoco6uocrl'I Be-

JTIIHO ,I B C,lyqae rprlMelreHllrr
$otorpa{uvecnoro l{.rt{ B!I3Y-
aJIbIIOIO N'IeTOAa lI3I'IePeHI{fl
NIaIHIIrHLIx uoreIi.,{,eilcrelr-
TeirbHo, rrSI\{epeHIr.fI NIarHIITHLrX
uo;rerl nflTeH, tsbIfIoJrHeHHbIe Ha
.nro6oir ua o6cepnatopurl n Yc-
JIOBTIflX rIoCpeAcTBeHFIOro Ha-
qecrBa nao6paxreulta Connqa,
qacro Aalor s}IaqeHlltr Hanpfl-

xeHHocrr{ rroJrfl AJr-fl r.sreH Ar{aMerpoM 6-12' nuxte 400-600 ac. Hax 6y4er

[oHaSaHO AaJI[,[Ie, BeIusuHa HaIIp.sffieHIIOCTI{ IIoJIfl 3aIlII}I(eHa B STOM C'IIyqae

rrpr{MepHo B rprl pa3a.
Maularnrre rloJrfi rlop, cpaBIrI'IMbIx no pa3MepaM c rpaHyJlaMr{' Boo6qe He

r{3MepflJlr{Cb; cq1rTaeTcfl, qTo oHrI He npeBbrIIIaIOT HSMIIOII{X COTSH raycc. IIpu
paccMoTper{rrrI MoAeJrlr rrflTHa rrpr.rHr{MaeTcfl, qTo HaIIpf)fieHIIOCTb fIoJIfl 200-
800 ,, ,inr"r"^ roit rpauuqeft (iu. [4]), npn xotopoli yffie rlorrrrocrllo roAaB-

Jrflorcfl r(oHBer(TrrBlrbre ABr{x{eHlrr lt o6paayercfi rlfrHo'
c 4pyroii cTopoHr,r, xopoIIIo IrBBecrHo, qTo Ha6ilrcAaIOTCfl MaII{I{TIIbIe IIoJIfl

Ha[p.E?r{eHrrocrbro 4o 1000'ec, a r{HorAa_ u 6orrute, B Tex Mecrax axrr'rsuofi o6-

JracTI[, IAe HeT Or*,U^r* t"reu. HaMu 66rJrrr 11pocMoTpegsr BI{SyaJrr,HbIe na6,rro-

Aelrur{ Marlrr{rulrx rlorreii, Bt'rrloJrHeHH-bIels^ nopT Axe, 9ry59*: }tpr'rucHoli acr-

;;6;;r;.;.;oir o6cepaaropr,o c 2t.VIT_1961 r-. no l5.Vt 19ti3 r., tr o'ro6pauu

l43MeDeH|4fl, orHocfrr{r'rrr* ,oro*o K O6JracrflM 6ea nsren (nce couuuteJlbH6[e

ffi;I;';;'dp;;;;;i. Bcero ona,alrocr, npr{roA'trM 431 r,rarrtepe,l,e. Ha Sur. t
ror(asarro pac[peAeJreH[e qucJla ua6uro4eulrfi (o npoqeurax{r o6Iqero qI{cJIa

cnyrueu; u ,unrar*ocTr{ oT r{sNrepeHHoro MaIHI{THOTO fIOJIfl. Han6onsruee qIIc-

Jro cIlyqaeB, ecTeoTBeIIHO, IIpI{XOAIITCfl IIa MaIHIITHLIe IIoJlfl IIalpf]I{eHIIOCTbK)

1-OO:"S00 ac (lrumultil rpeAeJr tlyBcrBxreJrbHocrl{ Bl{ByaJrblroro uero4a) ' xorn

uons 700-900 ec ne rax yE( peAr(r{. cleAyet I{Merb B BIIAy' qro Bu3yaIr,H6Ie

I{BMepeHIIfl HaIIp.fI}I{eHIIOCTII MalEl{tur,rx noneii BHe II-EreIl [pOBOAI4JIIICb AaJIe-

Ho He Halr(Arui 4enn,- HaH [paBI{Jro' ToJrLHo B AIrI{ c xopourrMl{ uao6pamenu-

flMr{, rrHaqe rar(ux ,r*eperrri o^a3aJrocb 6r'r uecpaonrauo 6onr'ure'

fIpor4mennOCtr, O6naCt[, O6bIqHO BaHIIMaeMOfi MaIHIITI1LINI IIOJISM' I(OTOpOe

o6napymlrnaercfl Br{SyaJIbI{o' cocraBJlrler o't 4" lgae rIoJIocHI{ uonapor'rAuofi

ioiffii#'i;^"'jsfi,' i"r"-r" o6na*u o6uapyx,rrb oqeHb rpyquol .,.o L0",

;;;;;; I Oor".. TaHuru o6paaou, Ha ocuosagul{ arl{x na6.nroqenrtfi ltoxtno

IIpeA[oJIafaTb, qTo upI[ HaIIpfl}I(eIIHocTII MaIHI,ITII0Io IIoJI.'t [pI[MepIIo Ao

10OO ec rflrrra ,r 4u*a iropur, *-u* o6paaonanus c 6onee unaxofi teuuepatypoft,
ueu {oroc{epa, eqe ue ua6nrcgarorcfl. 3ro upe4uoJIOXeEIIe MO}I(HO IIpoBe-
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(Dnr. 2. CnenrporparuMbr rrop, crrflTbre

525q2/8 A

rra o6cepnaropnn NIayur-Btr.ucorr 9.IX 1965 r.
( - rlopa Al{a}Ierpor{ 2", tranpRuterrrroorb rroJrr 1580 ac; 6 - nopa ErraMerpo}r 2",5, rranpnntenrrocrr

uorq 1540 zc. Har(JrorrHaH noJroca - rparrrrqa Melr{Ay rroJrrrporrAautr

pllTL, Ll3lrepflfl N{arr{llTHbre rroJr.E nop. llolr.8 Aa?r{e MeJrxtrx n.sTeH Bl]rrA Jrr.r Mo-
Iyr 6r,rrr, N,reHL[le MarHI,rrH_rrIx noref.r nop.

Bo nperrn rpe6brBaHr{a Ha o6cepBaroprru Mayur-Bu.ncou r,r Ilalouap ar-
'ropy 6r,r"rra rIo6eBHo npeAocratsJreHa BoaMo)r{Hocrb B},rrroJrullrr, pr{[ Ha6JrIoAe-
utrr:i na 150-Sytorotr 6aureuuou coJrHeqHoM reJrecnorre. B .re.teuI,re 2B-30.VIII
u 8-9.IX 1965 r'. B nep110116r HauJryqrrlr4x r.ra06palxenuri (paapeilreulre no Au-
cny Conuqa He xyixe 1/') nolyqeHbr cnex,rporpauurr 20 rlop r{ HecxoJrbxrrx
lIeJtI{llx rr.sreH B r]lyrr[ax N 62 r,r 61r (uolrepa ilo 610rlrereHro (ColHerrHbre Aar{-
HLIe)). Bo apena Ha6rroAeHurli paccroanue rpyrn or UeH.rpa AucRa 6r,rno eaxnro-
tleHo B rlpeAeJrax 0,30 < p < 0,50. IJopr,r tr N,reJrKrre nrrrHa B arl{x rpyrlax,
HaH o6],Iquo, I{rlNIeHflJrl,ICE} AoBoJrr,Ho 6r,rcrpo: florrbrrna oro]r{AecrBlrrr tloplJ Ho
ToJIbIto trepea cyrr{r{, Ho rr qepea roJrcyrox (cpaBHr,rBafl c Ha6JrroAeHrrflMr{ Ha co-
aercRr,rx o6cepn aropr,rfl x) or{ aB aJracb 6eByclem}rori.

Ha6lro4eru,rn NrarHr.rrr{trx no.nerl il.flreu }r nop npoBo4rrJrr,rcb cne4yroullru o6-
pairox{: uao6pameurle Co.nuqa (4ualre:rp 42 cn) rrrlaroJrbHo SoHycr.rponaJrocb Ha
u{eJlb cnentporpa$a, [epeA xoropor:r ycraHaBJrr.rBaJracb rrJracrrrHxa Xl4 pln
rIIreBpaII{eHrIfl npyroBort no.;raplraaqlrr,r B JrrrHeii}ryrc. CueH.rp {ororpaSr,rpona.n-
cfl ts \i rop,BAKe 4n{paxqr.ronuofi peurerx}r s o6,uacrr,tAJl,rHBoJrr.r or 5246,5 Uo
5251 ,L A c 4rlcuepclrer:i 0,08ll0 Alnn Ha Br,rcoxorryBcrrJrrreJrf,Hbre rrJIacrlIHI{lI
Itorlak II F c Er(crroBLrIILIeri 3-6 cen. flepeg nrracrnHr{oil ycrauaBrr,IBarlllcr,
ABa IIo.[flpoI{Aa; oAr,rrr r,r3 }rrrx 6sr.n opr,reu'r'rrpoBaH rarrr,rN{ o6paaor,r, rrro6br rrora-
cl,rrb oArry 6-r{oN{rroHerrry B Jrr,rFrrrr X5250,218 Fe (Saxrop Jlange g .: 3) ,

4pyroii [oJrflpor.rA ycrar.raBJrlrBaJrcrr raH, -rr.o6r,r ror.acl,rrr; nporr.rBofroJtoTriHyro
o-RoNrrroHeHry B rrrrlrr{r,r }"5247,576 Cr (g - 2,5). 'fanr,rn o6paaou, Ha rrJra-
crI,II.IHy oArIoBper{er.rno Sotor'paSlrponarlrcs ABe paBJrlrqH[re JrrrHr,rrr cner{Tpa
c'l poro oAHolo r,I Toro lr{e yqacrr{a Connqa, Ho c nora[rcHH],rMlr pa3Jrrrqr{LrNrrl
o-ItoNrrroHeHrauu. B ilroM cJTyrrae, TaH )r{e Har{ u n crroco6e, rprlr{en.sBrrrell-
cfl HaN{I{ n [61, uoxuro HaAe]rirro ocoo6o4lrtr,ca or BJrr{rrr{r,rn flyqeBbrx cxopocreii
rrprl rI3r\{epeHr,rflx Hanp.fl}1{eHHocTrr NrarHr,rTHouo IroJrfl .

{Dororpa$upoBaHrre crrenrpoB HarrNreHrrru}rx nop (llranrerpou -l',5)oKa3aJIocL BeCbMa uererXOr:i aa4aueii. Hecuorpa Ha To rrTo Te,rrecnon ocHarqeH
nepBoHJraccur,ru Sorotltgol,t, o6ecue-rusarcuII{M TorrHocrb 0",28, AJrfr NrHorrrx
nop rpl{xoArrJrocE, rloryqarl rlo HecHoJIEr(y cHrrr{noB, a BareNr nr,r'6r,rpars 4rx
r{BMepeHI,Irr ror cnexrp, nplr SororpaSlrpoeautrrr Koroporo u6pa HalrJryqrrrrM
o6paeou croflJra Ha rr{eJrrr cner(rporpatfa u n ro irie BpeM.rr rrao6parrieulre CorH-
qa 6r,r.rro ualr6onee c'r'a6lrlsur,rlr.
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^ __Eq_tg". 2 uoxaaanrr AJr.tr rpr.{Mepa penpoAyr(qur( AByx crrexrpoB, crrflrhrx
9.IX 1965 r. CtperHaMu o6osHa.Ienrr uoprr, Marlrlrrur,re troJrr noropbrx uB-
MeprrJrr,Icb; Ea paccro.EHan3",5 Br4AHa eqe oAEa, MerrbrtraE u6pa. Ee MarErrr-
Eoe__rroJre lraMep.sJrocb uo 4pyroft cner(TporpaMlre, rAe oua BbrmJra ryrrrrre.

Tlalreperue BeJIltquIIbI BeeMauoBcr(oro pacqelJreHr.r.fl trutttuir. [poBoAtrJrocb
Ea r(oMrraparope MI{P-I2. HaupnxreHrrocrb Marrrrrrgoro rroJr.f, B cJryrrae usMe-
peHr{fi fia6parrrbrx nusufi. Fe u Cr coorBercrBeuuo paBua:

H : 2,59.104AIu : 2,20.10uL1H (1, : 5250,218);

H : 3,17. 104Al,rr : 2,64.70s LIH (?\ -- 5247 ,576).

3[ecr AIn u Als arrpaxeEbl B aErcrpeMax r4 MrrJrJrr{Merpax coorBercrBeEEo
rr r.raMepeEhr or qenrpa rrecMeqeEHofi. tunuu Ao rleHrpa 6-r{oMtroHeHrbr.

A,uuttnuoauore donu nonycpepbt
2 3 45 -7 t0' ts 20
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@lrr. 3. Hanpxxerr,ocrr, rrarrxrrllr,rxlonert rop rr rrsrerr paBruqHoro

-z - EaIrHbIe llsMepeHlll'l crleHrporparlrM, cHrrrrrrx rra o6cepnarop[ll ]IayHT Brarcorr;
2 - EaHI{LI€ nanrepeuufll clreHTporpaMM HprtucHoLr o6cepnaropllrr, pagee rre lraMe-
pfBrxrrxcn; 

' ;,x3xxll,""^,x'#:r;:1T#:::Iff"81g. 
"{:j'#,:X'"h"r.epBarop,ru,

llolyueuur,re BeJrI{qr{HLr Eanp.E}r{eHHocrrr }rarrrr{Tuoro noJrrl 11op npr,rBeAe-
lbr ua drur'. 3. flo ocu a6cqucc ua nu}Itsefi urnaJre rpaSuxa orrroE{eH Arrar{erpD urrteu, a Ha Bepxneft urxane - nuorqa4r, .4.

Itax nu4uo raa rpa{nna, MafHr{THoe noJre lla}fie oqeHb r\,reJrxrlx [op, He rrpe-
Bbrllrarcql{x IIo pa3Mepy HpyrIHbIx rpalryJr (1 ,5-2'), I4Meer Hanp.E]r{eHHocrb
B rrpeAeJrax 1000-1700 ec, B cpel{.:e.elr 1400 ac. HaupnrHeHHocrr, IrarHrrrHoro
troJrfl uop 6onr,urero paBMepa c[creMarr,rqecxrr npeBbrrrraer BeJrr{quny 7500 ec.

Ourra6xa B I{BMepeHI{I'r Harlpfl?r{eurrocrr4 rroJr.E cocratsJrfler or{oJro
:i_100-+ 150 ec. Osa B ocgoBrrot\{ o6ycnonneHa reM, rrro lrg-Ba pagMhrrocrrr o_
noMrloHeHr BeJrIrqIrHa seeMaHoBcltoro pacqenJrer{rrfl Al lralrepaerc.s c omrn6xort
:L0,04--0,06 nn.

tr4urepecuo cpaBEr.rrr, Eanp.sx{euHocr6 Marr{r{ruoro noJrrr 11op c Harrp.fl]r{eH-
HOCrbro rroJrf oqerrb MeJrnr{x uarex..(4nauerpoM 6-12',),,{lx lo;ryueHr{.fl HaAe}r{_
qbrx I{sMepesuIli vrarsnrnr,tx uoneri rI.flTeE I{crroJrbBoBaur,r Sororpl$r.ruecmue'na-
6aro4euua, Aaro_rque BoaMo?nnocrr, olpeAeJrrrrr, rro clexTporpaMMaM HasecrBo
uao6pameuua coruqa B MoMerrr {ororpa{upoBaHrr.s. oro6ianuue 4ra arorl
IIeJrrr cler(TporpaMMbl n.ETeIr lrolyqeHbr B reqeurle 1956-1957 rr. Ha 6aruennolr
corHerrHoM TeJIecHorIe HprrltcHort acrpo$r,rauuecHort o6cepnaropr4rr B AEr{ c xo-
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polxrrNr HaqecTB0M u3o6parfieHu.fl , CIIeriTporpal,r]vlr,r cHflTbI Iro r{eToAy, orrrcaH-
foMy A. B. Cenepnuu u B. E. Crenasonr,rlr [51, c r{crroJrbaoBaHrreNr 4u{pax-
qlronnoft peruerxlr, pa6oraroqefi n nrrconr.rx [opri{Kax. Bcero oro6pano 53
IIflTHa (uourr Bce cnemTporpaMMbl MeJIr{rx rrfTen, crrflTbrx Ba BTOT llepr,roA,
Tar( Har( B AHrr c [JroxrIMrI uao6paxeurrflr,rr{ crrexTpbl }reJrl{rrx [rrreH noo6ule
He cHI{MaJrHcr). B Eenoropbre Arru c ycroriquBbrMu lrao6pameHr.{.EMrr, Harlprr-
uep 2B.VIII 1956 r., t.XII 1956 r., 9.IX 1957 r., 6r,rnu crrrrrr,r crenrprrr rirrrrr
n 6onee MeJIr(I{x rLrIreH. fllrauerp [.[rrerr onpeAeJrerr uo {ororenr,rorpa]\{}ral,r r,r

r{clpaBJrelr 3a rlpoeHrlr{Io, r{crroJrr,soBaHbr ToJIbno fl.fiTHa) ]IaxoArrBrxr{ecrr Ha
paccro.flHrrrr p < 0,7 or rleHrpa Ar{cKa Coruqa.

LIe 53 cueHrporpaMM 22 6l.l,l.u r,rar{epen},r paHbrxe, r{ peayJrbrarur ony6rr,r-
HoBaHr,rB. E. CreuauoBr,rlruH. H. flerponolis [7] r s 6ronrereu.sx <Come.r-
HEIe AaHHLre>. HanpnmeHHocrl{ MarIIIrrHr,rx uoneii arrrx rI.rITeH HaHece}rbr Ha
{ur, 3, Octanturre crer(TporpaMMr,I rrBMepeHr,r lraMrr BrrepB},re, peayrlr,Tarr,r DTr.rx
ueuepeuuft ralufie AaHLI Ha {ur. 3. Ouru6xa B orrpeAeJreHr.rrr rranp.rr}r{en}rocrr{
rroJrrl paBHa )-750:200 ec.
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@ur. 4, Cpannenrre rraMepeHHbrx Hatrpfi?r{eHr.rocteii rrarnrlrnr,ry
ro.nefi naten c Hanpnnrennocr.EMr,I, [prrBeAe]rn],I]rlr n nara.rore [g]
J - IIslIepeHuE, BbrrrOJII{eHHbte H. H. Ilerpoaor)i r,r B. E. CrelanOntrnr;

2 - r3MepeHus cfle]irporpaMM, parree He oopa6arr,rsanunxcR

FtaH nlr4uo r.ra nprrBeAeHrroro rpa$r,rxa, rler Hrr oArroro [r{rHa r[Jrr{ rrop]rr,
r\{aHcrrr{aJrbHa-fr rrarrpflEteEriocrb IIoJr.E B noropoN{ 6una 6u MeHbrrre 7000 ec,B TO iHE BPEI,Ia IIMEETC.E AOCTATOuEO MHOIO r,1AUEPEUUfi, IIOKAsI,IBAIOUIIIX CY-
trIECTBOBAHI,IE il{A]]HI{TIII,IX IIOJIEfi HAIIP.E}I{EHI{OCTI,IO AO lOOO EC, A :r:aOTAA II BbI-
rue n o6nacr.flx, rAe IreT HLrxar(ux fr.ETer{. I4a ororo }Ioxtl{o Ba11Jrroqr{Tb, qro Ha-
np.flil{eHlro0rb Mal'HIlTHoro rIoJI.rI oKoJIo 1000-1200 ec rrBrrfr,erct{ rrnnlrlra.nnuort
B II_ETHaX LrJrr,I nopax.

Hax yxre 6r,rno cxaaaHo, AJr.E r.BMepenr,r.rr Hanp.fl)r{e,Hocrr{ N{argr{THoro 11o-
.rrq 6r,r.lrr,r oro6paubl cnel{TporpaMMEr rr.flTelr, noJryqeHHble B AHrl c xoporxrrM
HarlecrBoI\{ r'rao6paxteul4.E CorEI{a. Marunr:nme rroJr.rl AJr.E arrrx r-srel{ I{BMep.E-
.rrl{cr, B re }r{e Arrr{ rr.Ea HeKoropbrx Apyrr{x o6cepnaropuflx. TaH xaH uepoar-
Eocrr, xopomr.rx rrBo6pamesurt B oAr4H rr ror x{e AerrE rra pa3r{brx o6cepnaiopi,r-
'ax MaJra' To cJreAyer or{rrAarb, rITo rr3r,repeHr.r.rr, BbrrroJrrreHH},re n Hpiruy,6y-
AyT Aatsarb AJLE arllx tr.EreH B cpeArreN'I 6oree sbrcortue BuarreHurr Harrp.frlr{eH-
rrocrll rroJr-s, rIeM I43MepeHl{fl Apyrux o6cepnaropr.rrl. flplr cocraBJreHrrr{ KaraJro-ra DrarH.rrrHrrx uoneri corEesEbrx II.sreE Ba neprroA Mff tB] aBropr,r HaraJrora
Ee yqlu aroro o6cro.ETeJrbcrBa I{ ycpeAHI{.TII,I r{BMepeHI4.E, BrlrroJrrrerrgr,Ie pa3-
iltrqHBlr'Iu o6cepoaropuflNrt4. Teu caurrlr npnBeAer{rrbre B HaraJrore Hanp.E}ileg-
Irocrl'r rIarEI'ITHOTO rIOJrfI AJrrr^ paccMaTpI{Baetlrblx rr.frreIl SaHI{}I{eHhr, I]puqerl
3AIIUE(EIII4E I{IIOIAA AOCTI{IAET 600 EC. HA $Ur. 4 AA:EO CPABHEHI{E IIsMEPEHIIIJXII npI'IBeAeHHbIx B naTa.rlore HaIIp.fI?I{eHIIocrefi uarul{rlIoro noJr.s AJr.fl rr.rrTerr
paBJrHsEoro paBNIepa' 34ecr, ucrro.TbSoBaHE'I 'i'anlr(e peayJrr,Tar1rr rr3MepeHr.rfl
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cuenrporpaMru, BbI[oJIHeIrHr,Ie B. E. Ctena]roBblM u H. H. llerponoli (nouropno
upoBeAeHHbIeHallr{ HesaBI{CI{MLre I[3MepeHI,r.fI AaJlI,I IIpaKrI{qecHu Te }I(e pesyJIbTa-
rr,r, [oaroMy oHlr BAecb r{e [pI{BoAflrcn). B cBflBrr c arl{t\'I xoreJlocb 6rr uo4uepx-
Hyrb, qro npu uayseHr{r{ MarHr{THbIx rroJrefi MeJrHux tlrrreH neo6xo4utr.to rroJrb-

BoBaTbcrl AaHHrIMT{ ras,uepenlrit roJrbno torl o6cepnaropl{I{, Horopafi AaeT IIaI{-
6ontrulre BHaqeHr{.fl rranp.fl}r{eHHocTl{ IroJrfl, a He npouBBoAI{Tb ycpeAlreul{e

,qaHHbrx, [oryaleHHr,Ix flpu pa3JIuqHbIx ycJIoBrl.flx ua6nrc4eulrft.
t(ax nu4no ua rpa{u6a {lrr. 3, cpeA11fl.fl Hanpfl}fiegHocrb rIoJI.fl nflren AlIa-

MerpoM onoJro 10" scero JII4IITI I{a 200-300 ?c BIIIIIe, qeM cpeAnflf rIaIIpf}HeII-
IIOCTr rroJrfl CaMEIx MSJIKI4X IIop, xor.E [JIoII{aAr, raI(OrO IIflTHa n 30-40 paa
6olr,ure rrJrorrlaAu rlopbr. Iloracxa,n aMrtupuqecnoii BaBuclrMocrll rrarlpfl)r(errHo- .

crr{ Marrrr{THoro rroJr.tr or rrJrorr{aAr{ rrfrr{a flocB.flqelrbr Mlrorue pa6ornr.O4uaHo
B CBflBr{ c TpyAHocTbro r{BMepeurl.fl MarHI{THbrx ltoJreli MaJrr'Ix rIflTeH r{ Ilx Herra-

AeifiHocrbro rrr{rna c unoqa,fiurc MeHr,[re L5_20 MI{JIJI}IoHHIIx AoJIeii fioJryc{e-
pbr He r{crroJrbBoBaJrr{cr, rrr{ n o4uoir pa6ore. Paarnqurr,r.rl{ aBTopaMIa noAo6pa-
rro HecHoJrbKo yAoBJIeTBOpr{TeJrr,Hbrx aHaJII{Tr{qeCKIIX BLIpa?I{eHuIt AJI.fi npeA-
cTaBJreHI,I.tr SaBlICI{MOCTI{ ((Mar(CI[]IaJIbHafl r{arlpfl}fieHHOCTb IIoJrff - nJroIrIaA]'
rr.flrHaD (Hrun" - A). Xayrracr u Cnyilrepc [9] npeAJIoEtIIJII{ Br,IpaffieII}Ie

l/n,"ric : 37 00 A
'.1 j- 66 '

rAe .4 - niIoIIIaAb IIflrIIa B MI{JIJII{9HI{LIx AoJLf,x uoryCtfeprr. SxCtpauonrqua
aroro Bbrpalr{eHr,r.E B cropoHy MaJIbIx rIJIolrlaAeft Aaer Mar(cI{MaJrblryrc Harrps-
xenuocri rroJrfl fl,rar{c AJrfl nop c rrJrorr{aAblo A : L MITJTJIT{oHrrafl AoJIf rroJry-
c{epu Bcero JIrrIIrb 55 ec, r. e. s 20-30 paa N{eHbIIIe' qeM Ha6[roAaeMble IIoJIfl.

!,axe 4na A : 10 MI{JIJII{oI{HrIx 4oneli nonyc{eprr MaHCI{MaJIbI{afl llarrp.fl-
merrocru rIoJIr (-AMaHc ,- 500 ec) a rpu paaa MeHr'Ile ua6nro4aeuoii'

Ilpe4noxteuHlle PLIHII{ggoNI u Encenou [10] gse Soplru agaJluruqecxlrx
nrrparHeurafi Arrt{ SaBltcrtMocrrr H*o t - A,

H"unc: allg A * br n i/*t"c: a'A'l' a b'

Aaror AJrf MaJIbrx nsrel{ u ilop (A : 1_: 10 ulunlloHllllx goneii nonyc{epu)
otreHb MaJryro BeJrr4rrr{Hy Mar(cuMaJIbHofi I{alpfl}I{eHIIoCTI{ IIoJL'I (Bcero EecKoJrb-

xo raycc) I4Jrr{ Aa}fie orpr{rlareJrF,Hoe sEaqeHlle -Iluanc.

Cyrqecrnenuo Jryqurre peayJlbrarrr rrpr4 axcrpanoJrflrII{I{-B cropoIIy MaJIbrx

nnOrqaAeft Aaet auinuruseggoe BbIpaE(eHIIe SaBI'ICI{MOCTI4 H*arc OT A, IIpeA-
Jrolr(eHHoe P. H. tr4xcauosr,rNr It1l:

lgE*nn.:algA+b'
Br,rcuCreggoe IIM Buasegue Hva'.c \dlfl. A : 1, MIIJIJII{OHHafl AOJIfl IIOJIyC{g-

pr,r paBHo 370 ec ArIfi nepIIoAa 1.954-1956 rr. flla ApyII{x^IIepIaoAojB coJII{eq-

iofr'aHrus,ocrr{ (Ao lg54 r.) ara BeJrlrquHa Merrflercfl or 290 go 7780 ec.

Becrrr.ra r{rrrepeceH Borrpoc o crpyr(Type MarHrITIroro floJr.fl B MeJIItux [flTHax
u ropax. Ha o4Irofi ua cuexrpolpaMM (B.IX 1965 r.) cnaror ABe MaJIeHbI(I{e

rropbr AI{aMeTpoM 1",5 Xaxr4af, IIeIITpbI I(OTopEIx HaxoAflTCfl Ha paCCTOflIIUI{

3,,,5 4py" or Apyfa. Tetr ue Merree NrarHlrrr{r,re [oJr.fr rrop (nanprmeuuoctl
170O ;-1570 ec)-orqerrprBo paaAeJrerrri. Auanoruqubrrl cilysafi rrMeerc.fi raHlr(e

Ha cregrporpaMN{ax 9.IX 1965 r. }tapruuy pacnpeAeJleuu-fl_Marlrr{rEoro rloJrs

Br{yrpr{ ropr,r Aalol' cfiel(rpor'pauur,r 6oree Hpynnblx IIop.-,}1a {ur. 5 IIoxaBaII
xoA Hanp.frlneHHocrrr MaIHr{THOTO rIOJrf [_opb^r^Ar{aMerpoM 5",6, coaep[reHlro I{e

lrMeroqe'ft rroJIyreHII (cuentp 3a 30.VIII 1965 r., cuatrrii r1a o6cepBaropl{I{

Mayur-Buncou). IVlarnuruoe uoJre rrNreer MaKcr{MaJrbHylo IIaIIprE(eHIro^c-rb

lpaKr[qecHr{ B qerrrpe rropbr. Ha paccroaL[t4 2",3 Or I{eHrpa llopbl (-0"'5
or $oroc{epr,r) uauprrxeHHocrb, rroJrf c_ocraBJrfler 1670 u 1430 ec Ha pasHblx

,,orqu* air*"rpu (ouru6xa t-200 ac). HaupameElrocrb noJrfi B6JII{3I{ rpaHIrIIbr

flApo - {oroC{epa B EecKoJIbI(o pa3 IIpeBbIIIIaer ry Berruqlrny' ItoTopafl IIoJIy-
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treHa B. Bym6oft [1,2] am rpar{rrqbr norryreHb - {oroc{epa. 3ro rpeAcraB-
JIfleTC.E BIOJIHe eCTeCTBeHI{LIMr TaI{ HaH Hanp-EEieI{HOCTb MarHI{THOfO IIOJI.II nO-
pbr lpaxTurrecnr{ Tar(afl H{e, KaH Hanpfl}rieHHocrb fAep o6rr-rHr,tx il.flTeH, rf B To
,fle BpeMfl rropa HerrocpeAcrBeHHo rrpr{rlbrr{aer x {oroc{epe. Ha rpauur{e flApo -{oroc{epa Ha yqacrxe 0",5 (upe4eJr paaperxeHr,r.fi Jryqruux iuexrporpannn)
Hanp.frlHeHr{ocrb MafHr,rrHoro noJrfl yMeHbrrraercrr flpr{MepHo c 1500 ?c \o r,eilu.-
'ruurr {150 ect fl.Bilflrorr\eiica upe4elou o6uapyErerrr{fl AJrfl AaHHoro MeroAa,
ecJII{ npLIHETb tso BHl,IMalrr,re cJroir{HOCltb nallepenlrri
s6nuan rrrrrrra.'I'anr,ru o6paaou, r.paArreuT trpol(oJrb-
HOIO N,rarrrtrrHor.o noJlfl r{a rpaHlrr{e frlp0 - sor.ocsc-
pa B HanpaBJreHr,rlr, nepneHAl,rHyJrEpr{o}r ocn [rrrHa,
)4 eclan.

tr4a scelo cr(aBaHHol.o ncHo, rrro rj orr{orrrcHI,III
I\{arHr.rrH6rx uoneli rop6I rlpei,lcraBrrflror co6oii trc-
xilIoqurerr,Ho roHrrocrpyxrryprrue o6paaorault.n, B
Itoropbrx coqerarorc.s 6o;rr,uan rra[prr]r{eHHocrb
MarHI{rHoI'o rorfl (-1500-2000 ac) tr ,ua.nue pa3-
uepr,r (,-{Q00-5000 ru..r2). ltax lraBecrHo, n6pr,r au.nn-
Iorca H Tor,Iy )fie r.r ,qocrarorrno secra6n.rrnnurllr,r o6-
pasoBaHr{.fIMr{. Becr, upoqecc t[opuuponanrra u6pr,r tDtr, 5. Pacupe;lc"rteHne

cpeAl{ero paaMepa, Hart ronaar,rBaror ua6rro4euiur }3i3i:iT,TtJj'r. f}liltl:Jlayxe4a u Bper [13], uoxer rrpoficxoAr4rr, Bcer.o
Jrlrlrrb Ba 45 iun, B 

"urm 
c arr{M yr{acrnr.r ax:rlrnnoil pon 5'6'

o6racru, B Koropr,rx r{rrregor{Brro o6paayrcrca ?r paaBr.rBarorcfl [opbr, Moryr
6r,rrr o.raraMr{ Apyrr{x HecraqlroHapH6rx npoqeccou lacuur-eH, ((ycoB), BcrrJrec-
xoB paAl{orraryueuraa), ecJIl{ Aa}r(e s6Jll,talr or Hrrx r{ Her Hpyngbrx rrflTer{ r,rJrr{
)fie Hpynr{bre rr.flTHa flBJr.flrorc.s AoBoJrbHo cra6r,rrrnrrulr,

'I'ouxoctpyxrypnlre aJleMeHrbr MarIrrITHoro nor-s ua6rroAarorcfl ra6111e r4
BHyrpr,r [rrrerr. Sauucr, MarHrrrHol'o rroJr.fl, cAeJranuas A. E. Cenepnrrlr [2]
Ha MalIrl{Torpa$e c BLrcofiI{M paBpeIxeHI,Ie,\,I, lToxa3rlBaer rraJllrqr{e orAeJrbgbrx
gJIer\{eHToB rroJr.fl pa3Mepoxr 2-5", Harlpt{}I{eHHocrb noropr,rx Ha 50-100 ac
[peBbr[raer Harlp.fl?r{eEHocrb rroJrfl coceAHrrx yqacrxos aHrlrnIIol,i o6lacrr,r. Ha_
ruque cnoxruort, rouHoii crpynrypbr B crpoeHr,rr{ MarHr{THoro rroJr_rr rrflrHa
rloHa3arro A. E. Cenepur,rlr raKE(e e [3]. Oco6eHHo nopa3r{rerrbrro cyqecrBo-
BaHI{e BHyrpl4 6olsrrnx rrrreu orAeJrbHbrx aAep c Harrp.rr}HeHnocrr,ro rroJrfl, BHa-
qr{reJrbrro [peBbrrxarcqeri o6rr.{ubre no.rrn. 3. A. BapanoncHnr,i u H. }I. LleTpona
It4l upuuo4flr cryt1afi, HorAa ua6lro4anocrr rrorre Hanpfl]r{eHHoorbro 4g0b ec,
cocpeAoroqeHHoe B flApe Ar4aMerpoNr otrioilo lt" , pacrroJrolHeHHoM B 6o.urruonr
rrflTge. Analoruqnr,ui clyuaft o6napymeu HaMrr uprr npoclrorpe cner{Tporpa}{!r
l]flreH, CH.8rr,rx 3a npeAbrAyrqr{e roAEr. Ha cnertrporpaMA4e Js 436 aa 30.VII

6302,5 0B
(Dlr.6. Perpogynqrra crerirporpalrtrbr rrrrrHa aa 30.VII lgb8 r., co[epffiaqero fiApo

4nauerpolr 2" c Haflpffxerruocrbro troJrr b}b} ec 
^
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?
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1958 r. (5ri00tru.T.)H.H. Creuas.fln u fI. tr{. CelurasoB cE.flJlrr 6olrmoe n.sr-
no (quarrrerp -6Ou), EaxoA.Eqeecr roqru y Hpafi AI{cHa'p : 0,87, Ha {ur' 6
rrplrBeAeEa perrpogyxqfi.fl CneI(TpoIpaMMbI SToro IIflTEa. Ha {ororeJIIIOrpaMMe'
cl{flTofi B Tor il{e AeHr,, orqerJlrrBo BrrAEo, qro .EApo rIflTEa cocror4T r{B Eecr(oJI6-

Hrrx aJreMeuroB paBJrr{qnofi niloqa4ra. Haupa}fieunocrb rroilfl 6oflbfl]elt qacrlr

flApa paBga 2400 ec,IIoJIEpEocrb rcrl(gafi. Ho 4ame 6ernr,rft BBIJIfiA Ea cre1r-
porpaMMy sTOrO trErEa IIOI(asbIBaer, qro oAI{II II3 gJIeMeEroB ffApa AtraMeTpoM
ge 6onee 2" ytMeer tropaatlTeJrbuo 6olburoe MarErrruoe rIoJIe, fioTopoe or(a3a-

Jrocb paBrtru 5350 + 300 ac. Hunaxtlx coMEelrufi B peaJILEocrI[ aroro noJIfl

Her: ABe Apyrue qyBcrBurerbubre H Marrr{rlroMy troJrlo JruEtrI{ Ha roft }r(e cneH-

p0IpaMMe IIoI{aBbIBaIOT COOTBerorByloqee BeeMaEoBoltoe pacqetrJleEtre.
' byqa"ruoBague ra6r{x KoMtraKTEbrx flAep c ucxrrosrrreJrlEo 6onrmofi na-
np.E?r(eHHoCTbro troJIfl AaeT AoIIoJTEI{TeJIrEoe cBrlAeTeJIbcTBo o6_rr0KJrroqtrTeJlbHo'

tosxofi crpy1rype B crpoeur{rr MarErrrnoro rroJlfl aHTtrBEbIx o6nacreft Coluqa.
Anrop'orr"oguprn 

-Aupexropy 
o6cepnaropllu Mayur-Bsrcos u flanoMap

A-py Il. Ea6xoity, i taHrxe A-pyP' Iopap4y I{ A-py I. Supruy Ba rlpegocraB-
Jrelrgyro BoBMoll(Eocrr srrrrornurr ua6nro4ertvrfl tr rrcltoJrbBoBarr lrnrepecurrft
MaTepr.raJr.
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AItAAEMUfl, HAYTT CCCP

]4 3 B E C T II fl I{ P bI M C }t O It A C T P O O II 3 II \I E C I{ O fi O B C E P B A T O P'I I,I

Ton XXXVII. {967 r.

IIOJIE CFiO}TOCTEIi B ATiTI,IBHOII OEJIACTII
HA CTAII{n IrOflBJrEHrrfl IlflTBH

C. II . f one,clott

I{syua,rrrrcs flyqetsLrc cnopocrrr u 6r,rno.rrpuori o6;racur. lilsrrepenrrn" criopocrer:i BbrrroJr-
ltelrrr c rorrotqbro uarnlrrorparfa B AByx ciler{rpaJrIrIu,Ir ,rIIrHrIEr (15250 A Ir I{r) noovepeAuo
u oxtsarr'IBarrll,Hl 

#X'.1?:rl'#T;#I;:#ti'ir.,, rrorre c*orrocrert s a*rr.rs,ort o6",racur cy-
rrlecrBerruo Apyroe, qcM Arrr paBtsrrrr,rx rpyfitr rrflrer{. Ha ypoeue xpouocrleprr Buaqlrrelrbuo
66,rrr,man rracrB raaa n anrunuoii: o6nacru olycnaJracr. Cropocrr, otrycfiaErrff raea 6rrra HaE-
6o;rrmeiBHyrprr o6lacrn Nrarlrr{Tnoro uoJrfl IIofiB.IIfIBmerocE trETHa. Orsomenr,re trorolta
olycHaroilIerocrr ra3a n rrororry noAlrrrllaronIel'ocfi ta3a no scefi aRTlrsRoft o6nactu (rprr
o4rrrranoBorr BHarrelrfirr nlornocreir) paano 10 tr 6.rttIgrto I{ roMy, vro ua6nro4aJrocl AJrfi aH-
tnnnofi o6;racrr B Korrrle tscrrrimrill 6a;r.na 3+ [5],

Fla yponne {oroc$epn raa Bnyrprr [oqrrl sceii o6,tacrrr NlarHrrrrroro nonn (II 
X ) 17 ec)

trorrBJrrrBmeroc.s rrrrHa rar{E(e oflycriarcs, Pafion Nlal{cr}IaJrbuofi cHopoctrt otrycRaHr.rrr ra-
Ba HaxoAr.rJrc[ s6nr.Iau rr.ETHa. Circreua:rrt.recrtll yBefl[rluBaJrocb paccrorlHrre Me]fiAy troJro-
E{errr{eM }raricr{MyNra cRopocTr{ BTeItaHlrB rasa B BoSIrIIEaBmee trETrIo I{ qeHTpoM ero MarH[T-
Horo rroJrfi rran lra yporire {oroc{epu, TaR rr xporlocfreprr; r.ranenfiJrrlcb r.I caMlr BerrIq[HLI
MAr(cr4NrEJrbrrrJx cnopocrefi onycnarcqeroc.fl B Ir.arIIo raaa. B o6ractn c.na6rrx r{arrrrrr.rrrrx
uo,ncii anatt cr{opocrrr rracro MeIr.EJIca Ira o6patrIrri.i.

Oruomerrue rrororta orrycrtaouderoca ra3a ri rroror{y rroAHtr}rarctr{erocs raBa r o6.lractlr
uo,reir 11 , < 17 ac Ha paBHr,rx ypoBHrrx coruesHoii aruoc{epr,r rr3r{eugJrocb co BpeMegeu
nnpou.rrodlaae,ano6,racrnuo,'reftHll>4,7ec-B$aae.Bo6racrr'rnonefi11 

11 )17ec
oTrroilrerrr.re noTor{oB ofiycnaroulerocrr II rroArrrlr{arcu{erocfl raSa AJrq 3apoffi[aBmerocE rrflTHa
yMeHrrruaJrocr, co BpeMerlerlr, rorAa r{ar{ s o6racrtr no;rel:i 11 ,, ) 1.7 ec AJrfl cytqecrBoBaBrtrero
yx(e [flrHa .- Bospacrano,

fIo r,repepaaBrrrrrfi fi.rrrerr orrro[rerrrr€ rroror(oB raaa rtari n xpouoc{epe, rar{ rl Soroc{epe
anrr'rrrroii o6.racrr,r nplr6;rr.rxta,rocb ri BrraqeIIr,Irc, xaparireplrolly AJrfi paBBrrrr,rx rpyrrrr,

;THEVtrT,OCITYFIEI,D IN AN ACTIVE REGION AT SPOT APPEARANCE STAGE,
by.t. ,1. Goposyu.k.- Radiat voloc.ities irr a bipolar legiorr lrave beerr s[udied. Tlre veloci-
lies were m-easured by means of a magrLetograflr altcriatir-cly in the ],5250 A arrd IIU li-
nes during Lhe whole process of spol, deveioprnen[.

lL is slrorvrL I haL l.he velocil y Iield i rL arr acl ive regiurr at t lre spol appearance sLage dif-
fers essertLially lrom LhaL of tlevelopc,l spoI groups. Al clrromoslih-eric lcvel a considErably'
larger fracLion of Lhe gas in Lhe acl ivc regiorr tlescerrdod. Tlie descerrL velociLy o[ tlre gas
was larges{. irr the nragrrel ic f iekl rcgi,..rrr of t he appearirrg spot. Tlte ratio of the [lorv of tlre
descendins eas to llre ilow o[ tlre aicerrdinE Eas is l0 iriall o[ tlre ac[ive resion (aL eoual
derrsities) Iflris value is close Lo LlraL obseivid lor arr aclivc region aL Llrc t"ermirra[ioir of
a f lare of i mporl a ricc 3+ [51.

AL photospheric level l,he gas in almosb all of fhe rnagneLicfield region (-H,, ) 17 gs)
of the appearing spot also descencled. The region of maximal velocily of gas dcscelL rvas
rlear llro spol . T]re dislarrcc belrveerL t.lre |osiliorr o[ marimal velocit,y of gas inflow in the
rlevelolrirrj sl)ob and I lre cerrtor of ils rnagrrretic [iclr[ irLcreascrl sysl emalically aL l"lre pholo-
splreric arrrI also clrromosplrcric levcls. Tlre ma.tirnal telocities of Lhe gas desccrrding in-
lo Llre spol also varied. lrr rvealr magriel ic ficl,l regiorrs Llre velocilies oflen changed Sign.

Al rlillercrrL levejs t.r[ Llre solar a"tlnosl]hcrc llro ratio of (he f low o[ the descerirlinE Eas
Lo LIrc florv ilrc ascerrdirrg gas irr tlrc rcgioiL of fieltls rvillt ll 1, 

7-17 gs varied witlL tirie"in
opposit,c phase, and in the region of fields rr.ith 11 , ) 17 ss - in phase. Tiris raLio decrea-
sed wiLh l,irne for an appearilg spol il l,he regiol rri fiek.ls rvith 11 lt ) 1l gs rvhile it increa-
sed for an already exisling'.spol, in field regions viLh 1/, ) 17 gs.

_ At, lhc spoLs developed Llic gas florv ral,io of tlre aritile regiorr in t,he clrromospliere
and also tlro phol,osphere approached the value clraractcristic t,[ tlcvcJoped groups.
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,(ra uonr.rruaHr.r-rr rrpoqeccoB, rrpr.rBoI\flrrlr.rx r( BoBHnr{HoBeHrrro rflTeH, He-
o6xo4r.Iuo I{ccJreAoBa}rr.re rroJr.E cxopocrer--r B r,roN{eHT Bapo}r{AeHrr.tr rr.flTeH. Opua-
r(o Ao cl{x rrop I'ISyqeEI{e rroJItI cHopocrei,I B aKTr,rBHbrx o6tacrsx trpoBoAr{JroCr)
B OCHOBHOT,I }IA CTAAI,II,I PABBI,ITOIO COCTO,'IHI,Ifl TPYNII I{JII,I BO BPEMfl BCTII,IIIEH
It-B]. tr4 ro.nrHo n [91 orueuaJrocb, rrro ]ra yponrre {oroc$epnr lr xpouoc6epr,r
JIyrIeBLe cHopocTll, yI{aBbIBaIoqI'Ie Ha onyCHaHI{e IaBa, BoBpaCTaIoT e par:toue
IIOfIBJIEHITfl II,flTHA.

_ B nacro.arqert pa6ore I,IccJreAyercrr rrBMeHelrrre rroJr.rr cnopocrert B aiirr.reuorl
o6;racrr.r Haqr4Ha.fl c Mor,reHTa rrorrBJreHl{.fl e Heri nflTeH. Mar-epuanol,t ua6rro4e-
HI'IIt [ocJryx{lrrur {oroanel{Tprlqecr{rlre BalrHcI4 JryrleB];rx cxopocrert s axrlrnnor)t
o6racrn, noJryqeuHble c noNrorrlbro Marur{rorpa{a [101. Driaxtnnuag o6racrl,
BCe BpeMfl 6nr.na 6uuo.rapnoi,r. B ner:i nrrga soauuxnr,r 31.X lg6zr r., HorAa olra
HaxoAI{JIacb n 23o x nocioxy or IleHrpaJrbHolro r{epr{Ar.raHa. Jlyuenr,te cxopocrrr
gttgBpelrgHr{o c MarHrrrHbrMH rroJr.rrr{r{ 6unr.r aaperr.rcrplrpotsaur,r 31.X, 1 u
3.xI 1964 r., 2.Xi ua6lmleulri,i He 6nro rs-sa noro1r,r.-tr4anrepenr4rr rrpoAoJrr,-
Horo N{arHllTHolo rIoJI.a LI ilyrleBrix cHopoc'reIl tseJrr{cb nocJreAoBareJrbrro rro AByM
cneKrpaJrbHrrM Jrr.1Hr.rflr\{ - {orocSepuor:i runr,rlr Fe I ?"5250 lr .LI,o. Ha.ur.rqr.re
6ren4 n6Jrlrel,I I{eHrpa a4pa I{B [11],-uo ncellr neposrHocrlr, rre Mo]r{er rroBrrr.rrrrrr
Ha BeJlr.rqr.rHy ryqeBrix cxopocrcii, r4SMepelrHrjx uo H,3, TaH r{aK xpoMoc{epnrre
cxopocrr{ BEaqr,rre.rrbHo 6o;rarue {oroc$epurrx.(Dotoonextpl4rlecxl,Ie ua6nro4enug 31.X HaqaJrtr{cb, I{orAa y}He nrrHo-Jrr,r-
Aep rrofBrrJrocr,. Bropoe, xBocroBoe rr.ETI{o craJro BaMerHr,rM ToJrr,Ho Bo Bper,rrr
rpetrert cepuu aauucer:i. O6a n;rrua 31.X o-reHr 6r,rcrpo paBBr,rBaJrr,rcr,, trr BoBJre
xBocroBoro rr.ErHa 1.XI soaHr.rKJro eure oAHo rr.srrro /y'-nonapnocrlr. FIo ynie
2.XI nfltua 1y'-no.nxpuocrr,r rrcqeaJru, a 4.xr tr{cqeg r{ rr,rgep - u.qrno ,-tlrlo-
Jrflpllocrll. Marnnrnr,te uo;rq a'rorl anrlrslrori o6nac,rlr uayuitrlrct s [9], rAe
noApo6no olrrcaHbr ycJroBr{-fr sarrrrcr,r }r pa3Brlr.lrH rpylnLr nflTe]r , q"ror. B 4O-
rIoJIHeEr{e [9] yxanrenr, qro Bce l{BMeperrrlf BbrfloJruer{r,r uplr ycrortur,rBbrx ar]\{o-
c{epnrrx ycJIoBI{flx rr B orcyrcrslre 6oJrr,urux r.rrreH. B cesBn o g.r.r,rM ryrreBLre
cnopocrrr HenonBepmenbr BJrrrflr{r4ro Jro}r{Hr,rx cr{rHaJroB, o6ycronreu}rbrx paa_
6a.nancou r1l3Y [5, 12].

,(annr,re o Barrr4c.flx ilyrreBbrx cxopocreii c06paHr,r n ra6rraqe. B 1-u cro;r6-
qe yHaaaHa Aara, Bo -2-v - nop.rrltKoBr,rr-i nouep tsallrrcl{, s 3-M - BpeN{.E Ba-
nuclr (uocxoncxoe), B 4-M - 4runa BoJrrrrrr, no xoropoii BeJr&cb Barrucrr, B 5-u -xa"uu6ponHa. Haun6ponxa flyceBrix cxopocrer)i nr,rno;nuena rro Barrrrcr,r cr,rrga.[a
Ha BocTosHoM I'I BanaAHoM I{pa.Ex Co;ruqa, a rryJreBa.rr JrlrHr,rfl "{or{aJrr,Hbrx Jryrre-
etrx cxopocrefi [poBeAeHa ]reroAoM, npeArro]iler{Hr,rr{ B t7] c roqHocrrrro
l B0 atlcex. IIIynu JryqeBrrx cxopoc,r.efi o6ycoonreno, , ocrrourroN{ ABr{}r{eHr,.rfl-
Mr.r BoBAyxa B crrexrporpaSe lr gocrr.rranlr _f B0 rulcerc.

1. IIOJIE CITOPOCTBff I{A YPOBHT] (DOTOC(DEP.t,I

Haprr,l rtolr.rl JIyrIeBbIx cKopocrert anrunuori o6.nactn Ha cra/(r,lr{ BoBHrr11HoBe-
Hrr-fl rr pa3Br{rr,r.rr rr.flreH 31.X u l.XI 7964 r. [puBeAeHr,r na Snr. I t 2 caor-
BercrlleHHo. 34ecr, HyJreBLIe JII{HLII4 cnopocrerl orue.renr,r urpuxonot:r n1rnner-i.
Cn.norrurrlrr,r rorrxrrMr{ nl-Irr{yu npoBeAer{ri BHaqeunfl cnopocrer-r qepeB
760 atlcen (2), 400 n/cen (5), 800 u,/ien (20). rlynHrr,rpoM o6ne,1er-ru o6naiur
r{alHr.rr}roro rroJr.rr c Harrp_flmenr{ocrbro I1 n: 17 ac, a Hpecrr4rraMr.{ yr{aBaHr,r ro-
JrolrieHr,rfl ueHrpoB N'rarHr,rrHLrx xorrvrots Jrlr/Iepa (A) 5'-nolapnoc.r.r,r u xso-
croBoro lrflrHa (B) 1/-no;napEo-crIr. Pai.iourr IroAT,eN{a raBa Barrrrpr{xoBarrbr.
I4a upr,rue4egHr,rx Ha Srar. 1 n 2 xapr tsrlIHo, rrro rroAceM rr ortycnaHue raaa
rIpoI{cxoAI,IT r{aH Ha 6o;nr,ur,rx, TaK r,r Ha cpatsFrl{TeJrLl{o MaJl)ix u;rot1a4ax. 3ro
B ue"rlor'I HaroNII{Haer KaprlrHy noJr-rr cHopocTeii paarlrrort axrr.rsnoi,i o6rac.ru.
o4traxo BAecrr r.rMerorc.rr..cyilrecrBCHHrJe paBJrr,rqr,rfl; rroJre cxopoc.r.ei,r na ypoBHe
Sotoc$eprr B rrByqael{oii anrlrsHor'i o6.rracrlr rBr{cHrrJ.rocE, co Bpel{errell B}raqr,r-
TerrbHo clrJrbHee. Mauenenr,u npol{cxoArrJllr HaH n o6.racr.r.r cr,lJrbr{tilX, Tan r{
oqel{rr cra6t,tx rllo/loJrbHtlx }IarHllTlrr,rx noJrerYr. Tolr,rto B }rotrHorrrx }recrax
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(Dlrr.2. flore cnopocreft n {oroc{epe rofi E{e, qro rr 31 ,X, ar{rlrBlroft o6racrl4 1.XI 1964 r.
(16h10m - 16h40m) (uacnrta6: 1 4er. : 20 000 rcn)

o4rrlr rr re ?r{e o6[acrr4 rloAceMa r{Jrrr orrycxaEufl raaa npocJleffiI4BaJrr{cb Ha Bcex
RapTax {ur. 1? II ro BeJII,IquHa cxopogrefi MeHflflacb Co BpeMeHeM. B 6olrlrnu-
crBe )fie Mecr ABl{}ileuufl oseHb HeygroiiquBbl. I4EorAa o6flacru CMetr{alorgfl'
rrponaAaloT I4JII4 Ha I{x MeCTe BOBHtrHaIoT ABL{}I{eHI{.fl C IIpOTI{BOIIOJIO?I(HLIMI{

CHopOCT.EMI4T

ItOueuno, fIO HaIIII{M AaIIIIrIM IIeJILBfl CHaBaTL, HaH 6LICTpo I{CrIeBaIoT oT-

AeJrbHEIe EJIeMeETrI Cl(Opo0refi, HO, IIo HpafiEeii Mepe, 3a t qac B HeKoTOpbIx Me-

crax ar(rrrBuofi o6nacu{ cltopocrl{ IIBMSIT.EJII{g6 oi -400-i--500 Ao -F400--
-+-+500 a/cerc u Eao6opor. TaHlre Mecra IIa Haprax Sl1. 1 orMeqeEbl 6yxraura
c, D, E r.r F. CpaaueEr{e r(apr rroJrfl cr(opocrert c HapraMr4 rrpoAoJrr,Eoro Mar-
Hr{Tr{oro IIoJrrr, frpr4BeAeEHbrMu B [9], roHa3aJro, qro Harr6oJlee sHaqI[reJIbHbIe
rr3Megegrrfl cnopocrefi orMeqaJrr,rcb B o6ilacr-flx cr{JIbHo Mer{florqlrxcfl cila6brx
rrpoAoJrbHErx Marrrl{rHblx rloJlerl (clr. raHxe {ur. 1).

,{anee, corJracHo {ur. l, rryJreBa.E fimrrft lyqeBr,rx cHopocTer,r lrpoxoArrJIa
flpanrr,rqecxu qepea I{eIIrp xoJIrIa MarHurgoro IIoJIf JII4Aepa (1)' r. e. IIfrHa.,
r(oropoe y)fie r{MeJIocr. Xbt.s co BpeMeHeM EyJIeBafl lr\rtufl JryrleBbrx cxopocreft
B aroM Mecre Ae{opMrtpoBaJracb Ir rlecxoJrbr(o cMetqaJlacb orlrocrlTeJrbHo IIeHT-

pa xoJrMa MarHr{Trroro noJr,fl (.4) r4 B oxpecrnocrlt ee r{BMerr.sJII{cb cnopocrrr'
TeM lre Mer{ee cr{Tyarlr4.E ocraBaJracb Tu[Lr;Hofi ItaH rr AJIfl pa3BtrTbrx rLflTeH [13]
(uyrenaa rrtflv.fl. cnopocreri AeJrlIr rr.flrr{o Ha ABe cacrl'I).

flole cxopocrefi rrflTHa, r{oropoe Boarrr{nJro Bo BpeM-fl rperbeft cepr4rr sarlrt-
Ceii, fipuHllnuuanr,no orJIIlqaJIo6b oT TOIS, cTo Ha6IIOAaJIOCr AJI.E JItrAepa.

Ilperxa-e Bcelo aro npo.aBl{Jlocr, B roM, qro olygxallue .IaBa Ea6ilIoAarrOCL

uOqtu Bo BCeIt o6IaCrI.I cI{JIbHbIx MaIIIIrrIrbIx IIoJIeit (Eff } I7 ec) xoJIMa B.
Paslrepr,r aroii o6Jracrlr olycxaHr{.fl raaa MeHflJrr{cb co BpeMeIIeM. Art AeraJIb-
Horo BbrflcIreul{fl xapanTepa BpeMeHH6Io I'IBMeHeErIfl IIoJIfl cltopocTefi BEyTpPI

o6nacrra 11o KapraM {ur. I I{BMep.rrJrr{cE, rroJrur,Ie nilotr{aAr{! orpau[qeHHbre r(a?I{-

Aort ua uBoruirrli, [poBeAe]rHr,rx qepe3 BHaseHufl cltopocreli 80, 160, 400 w
560 x,/cen. Benrlsuurr ilnolqaAeii, olpaflr,rqeuHble Ka]fiAoit I{B yxasaHHllx I{3o-
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Jrrirnrrr:r, B BaBr{cr{r\{ocrlr or BpeMorrrr [peAcraBJrer{r,r Ha {ur.3. Momuo BrrAerb,
rrro paBMepr,r o6,nacrerl, orpaHuqeHrrblx BHeIUHT{MrI I,IBoJrt4urrnurt cxopocreri
B0 r 160 nt,/cen, cHaqaJra ylreHbrtrarorcfl, a BareM crroBa Boapacraror Ao Haqailb-
Horo BHaqesr,rs. Ilocre aroro cuoBa ua6rrcgaercfl yMeurrueuue nnoqa4efi.
Ecrn oru ABe HpHBbre cpaBnr{rb c AByNrfl rrepBr,rMr{ xplrsrrura {ur. 7, 6l9),
To Melr{Ay nlruu o6napy}r{rrBaercf IleHoropa.fl arraJrorrr.fl. IIpao4a, Mr{Hr4MaJrbuoe
BHaseuue nnorqa4eii, orpanuqeHHr,rx r.raoJlrrHr.r.rrMr{ cHopoctefi, Hacryrraer no
BpelreHll HecnoJrbno paHblre, rreM Ail.fl nJrolqaArr, oxpylr{enuofi raaorayccofi
Htt : 17 ec'

Yro Hacaerc.rr nJrorqaAeii, orparurqeHHbrx IIBoJrIIHr4flMrr cnopocrefi. 400 yr

560 nlcen, To r{x paaMeprrr crairrr nan6onrnurMrl B Tor NroMeHr BpeMerrrr, fiorAa
rlJrorqaAb BHyrplI r{Borayccbr II ll : 1.7 ec varaurlroro rroJl-fl xoJrMa B uuena
rrriHr.rMaJrbHoe BHaqeulre (cu. {ur. 7, 6191). I{porrre roro, Maxcrruynr cxopocreft
orrycnalllr.rr raaa HaxoArtltcfr B6[rfiBI{ r{euTpa xoJrMa B lrarnlmnoro non.q. Dror
MaHcrIMyM cMeu{aJrc.fr co BpeMeI{eM oTHocrrTeJrbHo xoJrMoB npoAoJrr,Holo rrar-
IrlrrHoro uon.s. Ec.ru Ha Hapre 1, a uaHclruyM cnopocreft onycxaurr.rr raaa Ea-
xoAr{Jrcfl BocroqHee rIeHTpa MarHr{Tuoro xoJrMa B, ro Ea cJreAyroq}rx Haprax
oH oI{aBaJrc.rl Bana4uee. tr4aN{eHeuue co BpeMeHeM paccro.rr}rxrr Me}r{Ay rlenrpoM
MarHLIrHoro xoJrMa B r.r uonoxreur{eM MaKCr{NryMa c(opocrer"r onycr{aHr,rf ratsa

@ur. 3. tr{alrelreulre co npeueneu 31 .X
1964 r. rroJrHr,rx nrorqa4erYr, BarrflTr;rx
onycHarorqr{Mc.fr ra3oM, B xBocToBo}I
n.srne B Blry"pr.r uso;rlrnuft cnopocrefi,

ynaaaHHbrx ua {rrype ctrpaBa

(Dur.4. I4auenerr,re co BpeNreHeM
31 .X 1964 r. paccrornlrrt- uemgy
qeHTpor\{ I\{arHlrrlroro xonMa B xsoc-
TOBOTO tr-flTHA II IIOJIO}I{EEIIEM ]VIAI{CII-

MyMa cxopocreft onycraunr raaa
HpuBaE 1 or{ocv.acrl H doroc$epe; Hpu-

Fafl 2 - fi xpoMoc$epe

BHyrllrr oroil o6.nacrrr upeAoraBJlelro na {ur. /r (xpunas 7). Corrlacuo RpI[-
aori 7 (rnr. 1r Rar,r6onr,uree orr{JroHenrre rroJro}Herlurr MaHCrrMyL{a cxopocrr{ Bre-
HaHI{fl raBa or rleHrpa xoJrMa B ue npearruraro Al : 3,5 '708 cm'. Xor.q noiro-
TKeEr{e N,raxcr.r},iyMa cHopocreia Brenar{I,rfl raaa co Blrer{eHe\{ ct\reqaJloct, orl{o-
CIITeJILIIO IIeIITpa XOJIMa N'IaIHIITHOro IIOJLS, TeM IIe I\{eHee OHO He tsblxOAI{JIO 3a
npelenbr nr,rueiinnrx paarlrepoB ilo-sBuB[rerocrr nflrua (unner,inr,rr:r paaMep rI.flTHa
B llttt?5t\'t 6r,rn uopa4na 6'108 c"z). Iloarouy rrolrrHo cHaBarr), qro cHopocrll Bre-
I{aHrr.fl raaa 6rrnr,r uapr6onrurlrlrll Brryrprr o6nacru, BaHflToi{ rtITIroM.

tr4aMeg.fiJracr, Tan?r{e rr Niar{crrMaJrbuafl cr{opocrl; BTeKaHI,Itr raaa B DTo rlsrlro.
Ha Sur. 5 (Hpunaa 7) npune4euo tr{Br{eHe}rl4e co Bper,IeHeM Maxcl{Marr,noii cro-
pocrr{ (ocr op4Lruar cnena). I{pnnaa -1 {ur. 5 noxaar,rsaer, qro MaHcI{MaJrb-
HaE CnOpOCTb BTer{aHr,r.rr rasa cHaaraJra pocJra oo BpeMeHer{ r{ AocT}IUra cBoero
nar,r6ornruero BHaqeHu y1 s l/1tt)5tt. 3arelr crloBa yMegr,IrraJracr, Eo ltpyqe,
qer{ yBenrrqr{BaJracb Ao cBoero nan6onsruero BHatreHlr.a. Halr6o.nr,uree Blrarte-
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Hr{e MaHcr{MaJrbEoft cftopocTl{ ofiycl(aEllfi IaSa COBIaJIO trO BpeMeEU C MO-

MerIToM, norAa IIJIoqaAb, BaEfiTaff MaTITIITErIM IIoJIeM xoJIMa B nuyrpn I{3ora-

lccwH11 :17 ec,I{MerIa EaI,IMeEbmyIo Beruqugy (cu. {u1.7,6191). B Aans-
nefiruevr" rro Mepe yBe1uqegIarl IIJIoqaAI(, o1paruqeugofi uaoraycoofr. H ll :
: \7 ec, MaHcI{MaJIbHafl cr(opocrb orrycnaulrfl raaa yMeEbruaJlaob.

@r'rr, 5. tr4Buenesr,re co BpeMerem 31 .X[1964 r. MaH-
clrr\raJrBHr,rx cropocreft otrycnaBIIs raaa]a6.nItarr ntar-

Hr'rrr{oro xo.nura B
f(plrnan J orrrocurcfi H Soroc+epe (ocl opglruar cfleBa), Hptr-

Batr 2 - fi xpoMoc$epe (ocE, opAugar bnpaaa)

Sasucultoctb MaI(CIlMaJIbEofi OHopOCTII OT paaMepoB IIJIOq,aAI{ BEyrpII I{3O-

rayccbr H tt : L7 ec mayturrroro rroJrf xoJrMa B lpure4eua Ea sm. 6. Jlurur
-/, nponegenna.fl rlepeB r(pyxtnu,

uro*!As,cu/cer OTIIOCI,ITC,E N EAqAJIbHOfi CTA-

\ttLr yN{eHr,rtreElrrr rrJIoqaAl{
BHyrprr rraorayccbr H u:77 ec,

a Jrr{Hrr.E 2 - tt craAL{II yBe-
TI'ITIEI{I{fl TOfi }HE NJIOIqAAI{,
Haql{Hafl C Mtr{HI{MaJILHOTO ee
BHaqeHrrr. ?1a {r,rr. 6 cne4yet,
IITO Era uepuoir cTaAI{rr c yN{eHr,-
rIIeHrIeM nJrotr{aAr{ BEyTp}I IrsO-
rayccbr Hl :1.7 ec crtoPocrr
onycHar{lrfl raSa pacrer 6r,rcr-
Pee, qer,r Fra nropoii craArllr
lprr ee pacfir{peHr{lr. 3to uo-
?r{Ho IIOHflTb, npeArloJIo}I{I4B,
qro yl{eHblreHrle rro[traALI BIry-
rpl{ Ilsolayccbl II n : 77 ec

corrpoBolr(AaeTCfl c)fi aTIreM Mar-
rII4rHOrO IIOJIfl BIIyTpu o6lacru, a yBeJII{qeHI{e nJIotqaAII - pacruupenl{eM Mar-
rrrrrrroro lroJrfl [9], [prrBoAflqr{M r( Br,rpaBrrr{Baul4ro rroJrnbrx AaBJreI{I'rft Bryrptr
ra cHapyxtu o6lacrll. Cunr,r, BbrB],IBaroqr{e c}fiarrre BMopoH{elrr.roro Marlru'IEoro
nonr lna ypoBlre Soroc{epnrMarlrlrruoe noJre BMopoffieHo [14' 15]), o4noape-
MeHHO rlprrBOAflT n yBeJr[qeHulo
rrJrorrrocrrr {oroc{epnoro fa3a BHyr-
pII o6racru. Bo;ree trJrorrrbrft raB II0A
AeficrBl{eM cr{JIbI T.fi}necrl{ Hasl{Eaer
CTeHaTb BIII43 IIO CI{JIOBLIM JII{III4.fl}I
c TeM 6orbmefi cHopocrbro, qeM Bri-
me rrJrorHocrr cpe4sr. llpu pacmu-
peHI{I{ MaIIIIITEOIO trOJIfl IIJIOTIIOCTb
cpeAbr rraAaeT r{ cHopocTb cTeHaEI,I.fl
rasa rIOA AefiCTBI{eM CI{Jrbr rfl}fiecTr{
yMer{bllraercfi . HeII3BecrEo, KaK AoJr-
ro rlpoAoJrlnaeTcfi rrpoltrecc croJlb He-
o6r,rqnoro BTenaEr{fi BeqecrBa B rI.ET-
HO, rlo rrsMepeHr{.E rror(asaJrr{ ({ur. 2),
qro Ea cue4yroqrafi 4eur (1 .XI) r
AJIrr paccMorper{Horo [flTl{a r{N{eJra

Mecro o6rrssas HaprrrEa a{{exra
Sneprue4a [13] .

2. TIOJIE CKOPOCTEU HA YPOBHE XPOMOC@EPbI

Itaprrr rrorrfl cnopocrefi na ypoBue xporrlocsepn 31 .X u I'XI 1964 r. rpl4-
BeAerrbr na Sur. 7 r B coorsercrBeEno. tr{a cpanuearrfi srlrx {n"yp cfiegyer' qro
Bo BpeMfl rrofBJreEu.E rIfiTEa uoJre cxopocteft s axtusnoii o6flacru Ha ypoB-
ue xporuoc$epbl coBepIneIIEo Apyroe, qeM ro, r(oropoe na6;rrogaercfl AJIfi pa3-
surofi rpytrubl rtflreu. O6nrquo AJIfi paBBIIrofi rpyuurr II.fireE BeII,IuIH],I cno-
pocrefi ouycnaulrx II [o,qbeMa ra3a MaJro orrl/Illarorcfl Apyr or Apyra. TaHxte
MaJIO OTJItrqaIOTCfi paBMepbI IIJIOqaAefi, BaHflTbIX CHOpOCT.fiMLI ilpOTIIBOIIOJIO?fi-

rrr,rx BHaHon (clt. rartxte {ur. B).

(Dnr. 6. I{auenesne l{ar(crrMaJlluoft cmopoctr
olycfiaurrq raaa u dtoroc{epe a6.nuau Marurrr'
fioro xoJrMa B s gasrnoral{ocrrl or paaMepa
trJrorqaAr Buyrprr lraorayccbl H | : 17 ec 

-Qo-roc{eprorb l,rarnnrnoro no.rrs xorlra B
Hpr.rBaE, orrlocrrrcrl r{ cra[rrfi cx(arrrq MalIrI{THoro

troJlf, HpI4BaE 2 -ficra4,{a 
pacfirlpeHr{.E
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@ur.7 . flore cxopocrefi Ea ypoBne xpor.roc{eprr s_axrnnuofi o6nacrr.r Ha c?aAr4rl
Boanr.rxuoBerrils. rt*Terr Bl .X 1964 r.

o - 11h50m - rz}az}'J,i 6-rLh50fi., - lshIbm; I - 1bh1?m ..- lgh4gml,sguraao:,1Aer,: 20000xu)
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@,r. 8. flore cnopocrer:i ua ypos'e;fl1[ffi#,, a*rnsuoft o6naotu 1'XI 1964 r'

Macurra6: 1 Een: 20 000 fut

Hasr,rr.TrolecxopocteftollycHalorr{efocfiIaSaSaIII(MaeTIIoqTI4BcIoaH-
TrrBrrvrc o6ractr,, to"q,-'*u* pafiouu lloAlteMa raaa cocraBJrflror ee EeBlraqrr-

;ffir#r"";;;;;:' 
-Mu*"rrurrb'r,re 

cnopocrr' orryc*arrrlf rasa rrpeBr'Iltrarrl{

4 rcnt,lcen, a roAbeMa - ;;;;;lrarur I in/c'n ra r:o tonsxo ' "ry"i1-'-T:; T2-
nasoco6enEocrbrror""*opocTeftssrsercflxapar(r"pq9*.A"ar(rr{BEolloo-
Jracrl{ Bo BpeMf Ooru*#-uJnu'-"' I5l' Ho' Joinut"o [16]' cnonlno-ulr6y4r

BraqrrreJrbHr,rx BCrIbrIIreR paur'me ' uo upt*' t"i1-Ilqnro4enr'rir ue 6uno'

ii;ffi;-;;;6rrro. *re' cxopocrefi, uo- sceft Bepoflrrrocrrr' cBflsalro c Bo3-

Er4nr{oBe'lreM rrflT*a. Cpannenlre Hapr rroJrfi cnopocteft c KapraMr{ [poAoJrb-

Eoro Marrlrrrroro ""rtl##tp';;";;;; 
H9' roHa3r'rBaer' qro-rrau0olilltiliig-

pocTI,|o[ycHaIIIIflraaacootseTcTBoBaJII{MecTaMcI[JIr,EI,IxMarHI{TI{I,IXfloJleu.
Tarrr,rge*ururrrurr"tt*"-0""'cna6mun'cHop-ocrr4orlycHarrrrflra3aMaJrbr'
nH##"";;; ""orrolro"fl 

roJrbno B Mecrax cni6,x rpoAorrbEr,rx MarrrrrrHtrx

nonefi. co npervreuer;;;;;p;; o6rru"r, onycRarrrrs rasa yMerrbrlrarll{cb' a noAte-

Ma - pocJrra' 3to rpol{cxoAr4Jro B ocrroBuoM 3a cqer rdcqeaHo"""1" P^11o^:::-

cMaJIBIMI{cl(opocT,flMlIo[ycHaIIIIfifaSaII[ofiBJIeEIlIflEaIIxMecTecfiopocTel{
rroAteMa raaa. O4uano arot [poqeccnpoxoAr'rr oqeHb MeAJIeHtro' "11'1"y :I;
pa,oM raM, rAe *u"""r"r, "ois 

iou6uie. B uecrax cr{Jrr,Ebrx Mar,I{r'r'rx iloJrerr

r{BMe,er{Irfl ,rort .rrop*o?'l#;;;;"; 6;;Ir' ,no B s,aqlrrer*'Eo uensurefi crerle-

"' fi ff3#,:$:il"Jh#-#il'"";,f#;," onycr(a*rrf ra,a, r(a* ra ua vpon'e {o--

r:oc{epr,r,paciloJraraJrcraaua4neeqeETpaMarlrl{TlroroxoJrMaB'uor6onrureft
cTerleHr{ cMeq,eE oTEOCtrTeJIbIIO nocJIeAIIer o. P accrofl HI4e Me)I{Ay IIeIITpoM Mar-

III{TIIoroxoJIMaBlruonoxteHlleMMal(cflMyMacKopocTIIoilycHaEl{E'IaSayBe-
ilI,IsuBailoob"oup"*.,uu.?Iaueueguepacc,oau,aaCoBpeMeHeMIIpeAcTaB-
;;;;;;fi; ;p;S;";;; *p"'"it 2 Sw ' 4' fla xp'uoit 2 c.xtesve.T ' 

qro lrarrMeHb-

rurafr cgnrar floJlo]fielrlrfl olarcuTylra cxopocrll o[ycranl4fl raaa cocraBJrffJr

6,5 .108 cn, auan6o,iu-# - to', ;;. cpui"L"'" ooe111f1:t* s.^' 4 ro,Bo-

Jrfler Br/rAerb, ,ro ,,ura",""r-vpoura {oroc{eprr, rar( rr xpou,oc{eprr paccrorElre

Me}I{AyItreIITpoM*o,*"B"lrnorromes,.on.MaKoIIMyMacxopocteftoIIycKaElIfl
IaSa I{SMeHflJIocIr ao BpeMeEeM IIpuMepIIo oAI{IIaHoBo. o4,uuartorr,rft xog cue-

ilil;;;;;;;;i oraicrony*a cnopoctefi Ha pa,Irblx ypoB,rx I{ pacroJlo*(e-

HI{e I{x c oAIIoI4 lr toii rxe cTopoIIbI oTEocI{TeJII,rro qerrrpa xoJIMa B, eoSMoxtEo'
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oanauaer, qro ra3 c Mar(cr{MaJrnsrilrlr cfiopocrflMr[ olycHaJrcfl n xpolroc{epe u
{oroc{epe rro oAI{EM I{ reM }fie cI{JroBhrM Jrr4rrr{.trM MarrrrrrEoro norri. Aro r'osn-
pl{r o ToM, qro IIo Mepe BbIxoAa MarIIIIrHoIo IIoJIfl n xporrloc{epy crrJroBbre Jrr{-
EIIrr rroJlfl xBocToBoro [.trTlra llar{JloHflJlrrcr, K BarIaAy, [pl4qeM [oBoJrbHo BrIa-
IIIITEJIbIIO.

Benr.rqnsa MaHCr{MaJrbuor:r cHopo-
crr{ orrycxar{rr.fi raBa n xponrocSepe
I{BMel{flJIaCI} CO BpeMeEeM CHarraJra
Iipr{Mepr{o raH Ere, KaH r{ Ha ypoBHe
{oroc{epr,r ({ur. 5, Hpr{Ba.E 2, oct
opAr{Har r{axoAr{rcfl crrpana). Mar-
Hl{rrrr,re rroJrfl Ha ypoBHe xpouocrleprr
CHACATA TA}T H{E CE{I{MAJII,ICF,, I{AH IlI

frotoc{epune [9]. Ho gra Mar(cr{-
uanrnor,i cxopocrr{ oilycnaHrdfl raaa
n xpouoc$epe raHoii BaBr{cr{trfocrr,r,
Har( Ha {ur. 6, Herroflyrll,rJrocrr: cno-
pocrE orrycKaFrr4fl ra3a rrpoAoJrlf{aJra
pacrr,r r4 rrpfl yBeJrrlqerrrru o6nacrr.r,
orpaHr,rqeHHori npafi neii r,ra oraycc oii.

B qenrpax xoJrMoB Marrrr{rHoro
tons A u Bcxopocrr,olycnarlr,r-fl
raaa He ocraBaJracb nocro.gHnofr. Ha
Sur. 9 ror{aaaH r,rx xo11 co BpeMe-
HeM. I4cH.nrc.rr.meJrr;Ha.s cr4HxpoH-
Hocrb Il I,IBN{eHeHLII{ cxopoc'rer,i onycr{aulltl raBa co BpeMelreM B rleuTpax xoJrN{oB
A u B, orcro.sqrrx,rlpyn or Apyra Ha pacc.rosrluu 3 X 10e crr, L{o}Her yxa-
BIilB&Tb Ha oAHy rrpr{qr.rHy, [prrBoArrrqyro K crer{aHlrro ra3a.

ll 12 13 t4 T|tltac

(Dur. 9. lIaMeEeH[e co BpeMerreM cnopocrrr
orrycrarrn.r raaa rra ypoBrre xportoc{eprr n

I{eHTpax MaTITIITHLIX XOJIMOB

1 - Ei,Jr XOrMa A S-nOnRpuocru; 2 - EJlfi xorMa B
N-trorrpHocrfi

3. COOTHOItrEHI'Ifl ME}KAY IIOTOIUMI4 BDIIECTBA

lfa ocuosauur{ r{apr rroJrfl cnopocrer"r, [pr,rBe.LleHlrrix n ra6nraqe, rrpoBoArr-
Jlr{cr} BllqlrcJreHrr-fl tseJrllql{H O:.9a orAeJrhllo 4"na o6nacrer:i noTloerua r.r ony-
cHal{r{fl raaa. Benlrsllna q) BrJpairtaer co6oii nporrBBeAeurde rrJrorr{aAr,r ,S r,r cHo-
pocrr{ ?.) I{ [pOlopqlIoHaJIbI'Ia IIoroI(y BeIIIeCrBa. flplI nr,runCJrerrr,rr{ @ uatrepn-
Jracb rrJrorqa4r, ,s Hanr4oro yqn"rr*u Haprr,r, orpaur.rqeHHoro [ByMrr cocel(Hr.rMrr
rrSoJII'IHI'Iflr{rt flyrreBbrx cnopocterl, I4 HaxoArrJIacI] cpeAu.flrr C]topocTl ?, AJrfl DTo-
ro yqacrHa. Sareu cyl{Mr{poBaJrrrcr, Bce BHaareHr.ra ,Sa 4rx o6racreii rroAteMa
r{ olycHaHl{fl ra3a orAeJlrrr{o. B peaynrtaTe SToro Mbr [orysr,rJrr{ rloJrHrie IIo
Bceii o6ilacrrr troronlr O. Pesynr,rarrJ Br{rr[crer{r{rt B a6corrcrHr,rx eAr{r{rrqax
BeII,IquH (Do onyCxaul,Ifl I,I tI). [oArrcMa raBa lro rcer:i axrunnorl o6lacrlr nplrBe-
,qeI{I{ coorBercrBeHHo R ti-r,r lr 7-na cro.n6qax ra6unqr,r. B B-u croJr6rle B npeA-
rIoJroE{eIlI'Ir{ oAI{HaHoBbrx nnoruocrelf AaHo orHorxerrlre rroror{a olycxaloqero-
cfl rasa r( rlorolty IroAHIrMaloqerocrr raaa no scer? anrlrsHoft o6.nacrlr. ,(nx 6our,-
tner:i uarra4Hocrlr orrrolrreHr{e rroronoB 31.X r,r 1.XI 1962r r. fipeAcraBJrerro Ha
{ur. 10. cor.nacno xpr.rnoi? r, cHaqara (31.x) or*romeHue rorona orycxarorqc-
rocfl Tatsa H [oror(y noArlrrMaroqcrocfl raBa paBHo 0,5-0,4, qro [prrMepHo
s 1t-5 paB MeHbrrre, rreM Arrfi paanutorl axt'r.rsrroii o6nacrr [1, 5]. co npeueirerrr
orr{orueHr{e rroroKoB yBeruqr.rBalrocE,, r.r K noHr{y Ha6Jrro/{eHurl 31.X oHo craJro
6nusxuu n roMy, uro na6rroqaerc.E AJrfl pa,Brrrl,rx rpynn ,,.flreH. ]t 1.XI or-
HOIIreHr,re rroroKoB rroqrr{ rre I{3r,IeHr{JrOCrr, XOTE l,r Ua6nro4anca uertotopr,rrl
cnag. I4euepeElr.rl 3.XI uoxaaann (crol6eq B ra6nlrqr,r) , uro orrrorueur{e rroro-
HOB IIA CTAAI{I,I I,{CuESHOBEHII,rT IIflTEII CHOBA CTAJIO N{EHIIIIE 1,0 (UPIrItEPrrO S 2-3
paaa [,reur,rxe [o cpaBHer{rrro c pasararorl rpynnofi).

I-Ia ypoene xpor,roc{epr,r (npunax (t $ur.10) or.uoure,rre ilo'fo*a oryc*aro-
n{eroc.rl ra3a H rlorol{y [oAHr,IMaroqeroc.s raaa no nceii axrusuoli o6lacrlr, nao-
Sopo'r, yMeHr,rrraJlocrr co BpeMeueu. orno[reHrre rroror(a oilycnarorqeroc.E raBa
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r( rroror(y rroArrrrMalotr{eroc.fl raBa cuaqaila (31.X) 6uro panno t0 ra npllnaepfio
paBrro orrrolreHrrro rroror(oB B r(oHrle 6orrurofi BcrrLImfiII [5]. IIo cpaBuelrl{ro
C paaourofi axrusuofi o6,nacrr,ro B orcyrcrBr{e Bcrrbrruen na6nro4aeuoe orr{ome-
Hrre rroronoB B rrsrb pae 6onr,rue. B ga,nr,nefiuerr'r 31.X orEorneHr{e rloror(oB
yMeHbrxaJrocb II n r(oHqy ua6lrc,qeuurt a Hg Aocrr{rJro 4-5. Co BpeMeHe}I Dro
orHor[eur,re upra6rumanocr, fi eAr.Iuraqe (t.XI 1964 r.). Boauox<no, oro ocra-
BaJroc6 rrocro.flHHblM HaqilHa.fl c 1.XI, rax r(afi 3.XI oruomeHl4e rloroltoB Taxoe
Ere, HaH 1.XI (cl,r. cto.r6eq 8 ra6.ruqu).

@r,rr. 10. trr[alrenenue co Bper{el{eM orHomenrrf rrororta
orvcr{a'oqerocf 

"'X'"1##-";,Xll#tf 
#T.l?*trocnra3a

o - Ha ypoBHe +oroc$epbr; 6 - na yporue xpoMoc$epr,r

O6paulaer ua ce6E BHr4rMaHrre rrsMeuerrr{e co Bpe}IeHeM orrro[reHrrf rloror(a
OtIyCHaIoqeIOCtI ra3a I( IIOTOKy IIoAHI4MaIOqeroCfl IaBa Ha paBJInqHLIx ypOB-
H.Ex coilHeqnoft arnoc{eprr. Ecnr,r Ea ypoBHe xporr.roc{eprr orrroruesrre rroronoB
cnaqaJra 6rrno auolraJlbuo 6o.nruruu r.r co BpeMeHeM yMeIrbruaJrocb, npu6nu-
)r(aflcb r( HopMaJrbEoMy Buaseurrro, ro rra ypoBrre Soroc{epu, uao6opot, or-
HoIIreIrI{e rrorortoB 6rrno anolraJlr,Eo MaJrbIM rI, yBeJrr{ql{Ba.flcb, Tar(He Aocrlrfa-
Jro cBoero EopMaJrbrloro BHaqeurrs. Tax qro rra craAr{u rrorBJlenlrff rrflTel{ orno-
rlreur{e rroror(oB n axruesoft o6nac:ru Ha paBrrbrx ypoBrr.flx conseqsoft atuoc{e-
pr,I r{3MeH.fleTCrI CO BpeMeEeM n npOrl4nO{a3e r{ AOCTrrraeT CBOrrx IIopMaJlbrrr,Ix
euaqeuuft rrosr[ oAEoBpeMeEEo,

,{aree 6rr.nu abrloJrEeEbr noAcqerr,r rroronoB (D : Ja Brryrpr{ o6naorefi,
satrfrbrx crlJrbtrbrMr[ trpoAoJrbrrbrMrr Mafrrr{rHBrMr4 rrotrrfl},ru (Hn) 17 ec), w
s o6nacrqx cra6r,rx Marur4rEbrx rroJreft (l1l ( 1"7 ec). Brrsucuesufl noronoB
s o6nacrrrx cuJrbrrbrx MarIrr{THr,Ix rroJrefi trpoBoArrJrrrcr, orAeJrbuo AJrfl Iroirfl JrI{-
gepa ,4 rroJr.flpEocrrlS u xnocroBoro tr.Erua B /y'-uouapuocrrr r,r a qerorr (6ea
BblAeJlerrrrrr IroJl.fipuocrefi) gun troror(oB B 06racr.[x cna6nrx MarEI{TE},rx rroJleft.
Peayrnrarrr Bhrqlrcileflufi rroror(oB orrycxarr{fl u rroAbeMa raaa B o6nacrn cunr,-
Ebrx rroJrefi /f-nonrpuocrrr rrpr{BeAeEbr coorBercrBerrtro r cron6qax 9 u 10 ta6-
Jlrrqbr, a AJr.E ,S-uonaprocrr[ - B c:ron6qax 77 u 72. Oruoureuue troroKa orry-
cfiaroqeroc.E raaa K rroroxy troAErrMaroqerocf raaa Buyrprr o6nactu H ll 2
)17 ec Aarro B cron6qe 13 4ra lf-nonapuoctu u B cron6qe 14 - p,,nx,S-uonap-
Eocrlr. ,{auurre cror6qoa 13 u 74 trpeAcraBJrerrbr B Br.rAe rpa{unou na Snr. 11.
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7Ie Sur. l\, a, (t rlerr(o BlJpr{coBr,rBaerc.tr clrHxpoHHocrr, B r,ratr{euelr}rr,r orHorue-
Hr,rfl rIoroKoB co BpeMeHelr s o6nacu.r cr{JrbHrJx r\{arHr.IT}rbrx uonefi Ha paBrr.IsHbrx
ypoBr{ax co;nHesuor:i atltoc$eprr. Bna.ra,re AJr.rI rroJr-E lV-nolapnocrtr oruo[ie-
HI,Ie rroToHa olrycr{aroqel.oc.fr ra3a r( [OToIty noAItIrNIaIOtrleIOC.fi IaBa Ha ypoB_
ue Soroc{epbr paBr'ro 26. I{a ypoBue xpo,uocrfepr,r rrorox onycFiaroqcrocfl raBa

@ur. 11. trilaMeuenue co BpeMerreM oTrrortregrrfi troror{a
orrycKarcqeroc.E raSa R troTory troAlluMalolqerocff raBa

Brryrpr{ o6nacru c uarurrurri uonelr fI 11 ) ,1,7 ec

" - 5ffi "il#iffiffift,:, ;H;f,"rX,ffffi:;*Hf ",,,

a 170 paa 6onrure troro*a rroA,rrMaroqeroc.s ra,a. flpnlrepuo aa 8,5 qaca or-
EorrleEr{e troror(oB yMenbruI{Jrocb B xpoMoc{epe Ao 25, a-r {oroc{epe _ Ao1. AJrfl cr{Jrbgbrx nonefi.J-uoJrffpEocrr,r xapir,rua o6parnax: cHaqaila orHorrre-
Erre rroror(oB Ir B {oroc{epe, u n xportroc{epe uedonutroe, IIo co BpeMeEeM
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tb
q0c

(Dlrr. 12. tr{sMeHeuffe co BpeMeIreM oruomeulrfi rroror(a
orr yc Rarolqer o. 

; :%Trfr#rff tri ??r:),*"trre 
r o cn r a 3 a

Itplrnar o orHoclrrcE H t[orocfepe, rplrnar 6 - H xpoMoc$epe

r{BMeILtrJIoCb CIIHXpoIIHO, I{ [pI{MepHO Ba t qac OTI{oItreHI{e rrOTOItOB KaI( Ha ypOB-

ue 6oroc6"pt, ,ur, r4 xpoMoc+epnr noapocno B 10 pa3' CpaBHuBafl 6ttr' [L, a

v 11,, 6, l14o*oo Br{Aerb, qro ecJrrr oruorrrenrre iloroltoB g o6flacrr'r cl{Jrtrrbrx

rroJreft BoaHr{r(aBrrrero rrflTrra co BpeMerreM yMeI[.InaJIocb Ha paBJrr{tllrbrx ypoBI{.rIx

CounesHofi atntOc{epr,r, To B o6JIacTI'I CI{JIrHoIO IIOJIfl y}I{e CyqeCTBOBaBIUOIO

""fi:rflX',-1'X11*"#1",ir;;;9il;ijJ; r{ rroA'I{Malolqeroc,l Berr\ecrBa B 06-

Jracrl{ cna6rrx MaIIrIIrHbrx uo,neft [prrtseAeHlr coorBercrBenl{o B 15-ru n t6-u
cton6qax ra6ruqu, a oTI{o[reHIiIe 11oTo1a orlyc1arorqeTocf ra3a r( 11oTolty rIoA-

rrrrMaroqerocrr raaa - s 17-Nr crol6qe. flo gauurrn cton6{a t7 uarrleneullfi or-
EoIIIeEI4.rt IIoroI(oB IIpI{BeAeIIbI B BI{Ae rpa{IaHon ua {ur. 12. Corlacno {ur' 12

B o6flacru crra6brx Marrrr4Turrx rroJreft orrroileur{e rloroxa orrycHarcIqeroc.fi raSa

n rroTor(y uoAlll{Maloqerocfl IaBa Ea paBII{IIHLIX ypoBu;lx atrrlOc{eprr B IIpoTII-

BofloJro11tlrocrb roMy, qro Mbr rrMeJrrI Altfl o6racrefi c cunr,gsrMrr MarrrrrrHbrMlll IIo-
Jrl:rliv..t T4BMeEflJIOCE, cO BpeMeI{eM B IIpOTI{Bo{aae II I{MeJIo raltofr 7rte XoA' Itak

AJrfl anrl{Brrofi o6nactu B qerloM (crra. {ur. 10).
HaHoueq, OTMeTI{M, qTo xoTE B oTAerIbH},IX CJlyrlafx Ha6IIOAaeTCfi TecEa.fi

cBfl3l B I{BMeIIeHI4flx fIoJIfl cl(opocTell c I{SMeEeEI{flMII MaIHIITHLIX 11oJlefit

TeM He MeIIee B qeJIoM He [O;1yqe116 qeTfiOft 3aBI{CI{MOCTI4 Mep14y I4SMSEeIII{'fiMI{

IIOTOITOB IIOAIII{MaIOqerOCfl 14 OllycHaloqelloc.fi rasa or IISMeIIeEIIfi IIOTOI(OB

MarHr{THoIo 11oflfl. DTo Ao I{eKoTOpOfi Crelegu ycJIo}HHfleT IIOrrraMaIIIle rrprapOArI

rroJrfl cKopocrerl.
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llrafi, r{B cl(aaar{Horo Bblrrre Mo}rtuo Bar(JIK)qI{Tb, qro Ha craAr{Lr BoBEIrnEoBe-
Hrrfi rrfrer{ rroJre cHopocrefi e anrusHoft o6nacru cytr{ecTBelrHo Apyroe, qeM To,
noropoe na6nrogaerc.fl AJr.,r paaBrrrblx rpy[[ rrflrelr. 34ecr none cxopocreft
rraMerr.fierc.fl co BpeMerreM oqeur, 6rrcrpo. Hexotoprre oco6eutrocrl{ r{BMer{enlr-fl
cftopocrefi yfiaabrBalor Ha ro, qro Marepufl cref(aer BHUB lro curoBblM JrrrHrrfM
MAIIII4TEOTO IIOJI.E.

B aaxnroqeurre rpr{rrouy 6raro4apnocrb qil.-Hopp. AH CCCP A. B. Ce-
BepHoMy aa o6cyx4enlre pa6oru lr JI. P. ,(rzrraoaoft Ba rloMolqb n o6pa6orHe
MaTeprraJra.
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AnAAEMr4fl. HAYTI CCCP

I{ 3 B E C T I{ fi I{ P bI 1\{ C II O ff A C T P O <D }I 3 lI q E C }I O IT O E C E P B A T O P I{ I{
Tou XXXVIL 1967 r.

I{CCJIEIOBAHI{E ]VTAIHI{THOIO IrOJrfl II CHOPOCTT4 IASA
B COIHETTHbTX trflTHAx HA pASHbrX IJTyEI{HAX$
C IOMOI{bIO IVIAIH]ITOIPA@A I. IICCJIEAOBAHI,IE

aooEr(TA aBEPITTEIA B CJrOE(HOfl rpyIIIrE IIfrTEH

P. E. II acauoo

flponogmca rlayqeH[e aBepmeAoBcxIax cnopocrefi n 6orrmorl cnoxnofi rpyflfle tr-flrerrr
ua6.nro4aamefic.n r ceura6pe 1963 r. Jlyuerrre cfiopocrr{ onpeAeJr.fiJrrrcb no rpeM Jrr{Hr{.EM
paanzunoit rrHreucl{BlrocrIr (Sur. 1-3), qro troaBoJrrrer paccMorperr ABrrx{enr{e r,rarepr{r4
B rr.sTuax Ea pasrlrqullx rny6lruax. Hafigeuo, qTo sBeptrreAoBcr{a.E cxopocrb ilreHfieTcfl c rJry-
6unofi. flpu atou rpaAr.lel{r cl{opocrrr c rny6r,ruofi BaBtrcr.rr or paaMepoB ngpa (urrna), rar
,+(e r{ax u Ber[suua caMoro a{ftenra 0repurega. Pacclrorpeur.re cBsBr.r uancuuarr,uoft pa-
graantnoiicrtopocrlr zrM-r{c B BaBr,rcrrMocrl{ or rroJrox{elr[rl fiApa (nmua) Ha corr.requoM Atlcre
froraaErBaer rartxte cytr{ecrBoBaHrle rpaAlrenTa cr{opocrrr c rry6unoft B trqrue. flplrvelr era
SaBrrcr.rMocrr, paB[[qEa AJIff cI{OpOCTefr zrrn", O[peAeJreHH6Ix rlo JrI,IEIrfll{ paanofi EHTeHcrrB-

HocrLI: qeM rreflbme IrHTeHcr{BHocrr J]IrHIII{, TeNr Kpyqe cIIaA crtopocrll umanc uplr npu6;rurxe-
Errrr K rrparc Arrclt4.

AN INVESTIGATION OP TFIE MAGNETIC FIELD AND GAS VELOCITY IN
SUNSPOTS AT DIFFERENT LEVELS, \,VITH THE MAGNETOGRAPH. I. AN INVE-
STIGATION OF THE EVERSHtrD EFFECT IN A COMPLEX SPOT GROUP. bv
R, N . Ikhsanoa.._ TheEvershedrelocities in the largecomplex group of spots observed in
SepLember 1963 Lave becn sLudied. Three lines of dillerent int,ensity (figs. 1-3) rvere used
for [he determination of the radial velocities, Lhus permit.t,ing tLe investigatior of moIions
of mat,ter in Lhe spots aL various depths. It, is found thaI the l]vershed velociLy varies wi[h
depth; lLe velocity gradienb rritli depth depending on the size oI Lhe umbra (spoL) as
rvell as the value o[ the Evershed elfecl. The re]ation belrveen Lhe maximal radial veloci-
ty a, and the position of the umbra (spot) on the solar disk also indicat,es that there is
a velocity gradierrt with depth in a spot. This relation differs for velocili_es u*, deter
mined from lines of various intensities: a lower line int,ensity corresponds to a steeper'
decrease of a* with approach to t,he limb.

?Iayueulreu ABr{}r(eHr{fl BeqecrBa B corEesHr,rx fl.flrHax (a{Sexr Snepure-
Aa) BaHr4MaJrucb a,{Eorr{e aBropbr, B roM qucre Snepme4 [1], Ceur-fl]nou [2],
A6erru [3], t(unuas [4,51, a B nocJreAurre loAbr Eyrvr6a [6], Cepnarxan [7],
Marr6u IB] u np. Beulectno B rrflrHe, corJracuo arr4M rrccJreAoBaur4rM, B ocnoB-
HOM ABr.r)fierc.fl B ropusOHraJrbHoli rrJrocHocrr{ cornqa. flpeo6na4arcqr{N{ ABfl-
r{er{r4eM .rrBJr.flerc.E rar( EaBbrBaeMbrfi asseHr SnepueAa - ABrrEreEue, HarrpaB*
JIeHrrOe paALIaJrbHO OrrlOCr4reJrr,HO OCrl rrflTrra. Beprunatrubre cHopocrrr Eaxo-
l\flrct{ B rrpeAeJrax +150 w/cen 17, Bl. 3{{exr Suepruega BaBr{crrr or Br,rcorbr
B rr.ErHe. Tax, n ciroEx rr.srrra, 6nuexfix K BepxHefi rpaHr{rle {oroc{epnr, cHo-
pocrr{ ABr4}r{errr{fl He6oilburue. flp, ilepexoAe fi cJroflM rr.flrHa, JreErarqrrM Bbrme
r4 El{}rie BToro cJro.fl, cxopocrlr ABr4rr{eHI4.rI raaa yBeJrlarrr{Balorc.fl. flpuueu B Bepx-
I{IIX CJTO.EX ABr{?r{eH}re IpOUCXOAT4T B r{anpaBJreHr4r4 I( OCr{ IrflTHa, a B rJry6I{IIe,
Hanporl{e, Ha6flroAaercfl orror( BetrIecrBa or ocr{ rrflTHa co cxopocr.EMrr Ao
2 nn/cerc II 6orr,ue.

44



?Iayueurae I[nlrx(elrldfi B rlffrge c rry6nuofi Mo]nno rrpoBoAr{rb paBruqEbrM[
fiyT.flMr.r. Hau6o,nee paclpocrpanennrrii ,r.a ]tsirrx - I{ByqeHI{e ABrrEterrr{fl IIo
cner(rpaJrbHbrM Jrr'IEI{.flM paatuuuoii r{HrelrcrrBrrocrv.. Ultvt rIoJIbBoBaJIIlcs Ceut-
'{mon [2], Cepsax(an [7] u 4p. Sror MeroA ocr{oBaH Ea rrpooroM rroJroxreHrrr{,
sTo cleHTpaJIblrble JII{IrI{I{ paanraunoft I{IrTeHcl{tsHocrn o6paayroTcff B cJroEx coJr-
sessor,i aruoc{epr,r, HaxoA.Eqr.{xcfl Ha paanoft rry6zne: seM cfia6ee Jrrrr{Hfi,
:ren_rny6rxe cnort, B KoropoM oua rlopr.u,rpyercfl.

,{pyrofi cuoco6 cocrolrr B nlyc.elnu HoHrypa clenrpaJrbrroii ruuuu. Sror
MeroA .rrosBoJrrrJr Eyru6e r.rsyqr.rrb roHnyrc crpyxrypy ilwuwit n efrseHre Snep-
ue4a (<{rarxxra>) lr ronaaarr,, qro uaMepseuirii a$$eHr goepue4a ecrr, r{BMe-
EeEI4e qelrrpa rfl)fiecrl4 acr{MMerprrr{ Irr/,F.ttryrt ntresaHnoft <Snaxxout. B naqe-
crne cuoco6a, yqr,rrErBarcqero s xaHoft-ro crefieHrr yr(aBaEEyrc rorrHyro crpyn-rypy s{{exta Suepmega, cJreAyer orMerrrrb orrpeAeirenrrfl rraMetreurrfl cnopo-
crl'r BelqecrBa B rI.flTHe c rry6ranofi no o4uoft (unll necnorrxula) cuexrpanrioft
JII4IdT'rkr, IIO I{3MepeHI4Ifi CI(op0CTI4 IIy}Hilo rrpoBoAI4Tb rta paBHErx paCcTO-Errr{fiX
or Iler{rpa ilfiH.rlu. Tax raH HpErJrr,fl Jru\Lrvr o6paayrorcx s 6onee rny6oxrax
cJroflx, qeM .flApo, To DTor MeToi{ [o3BoJlffer rar(x(e u3yrrr{Tb crparlr{nxaqnro
ABrrHerrr{fl BeqecrBa B rrffTrre 

_ c r.ny6uuofi. Tanoft cnoco6 6bIJI upuuenen
aBropoMnacroxqeri crarbnn [9J. Bce paccMarpr{BaeMrire MeroAbr AJrfl r{x KoJrr4-
'recrseuEofi I4rrreprlperaqrar,r tpe6yro"- auaur,rn rny6uurr lz aaneraulrfl cilo'f,,
B HoropoM o6pasyercx ilvrnvtrt Irrrl qacrb nourypa Jrr{Hrrrr. Taxue pacqer6r
rrpoBol{IrJrlltcb IreoAIIoHpatuo. O4uar(o rlJroxoe Brranr{e {raalruecrr,rx rrapaMerpoB
rr MoAeJrI'I rrflTHa AeJraer peByJlbrarbl arux pacqeroB ToJIbno rpy6rrnr nplr6nz-
}I{EHI{EM.

B yxaaaunrrx BbrIrIe pa6orax uByqenr,re ABr4)r(enr{f raaa npor{BBoArrJrocb
anu SotorpaSnuecHr.ru, r4Jrr{ Br{ByaJrE,EbrMrr MeroAaMtr. Taxr,re r{BMepeEr{-s rpe-
6yror lruoro BpeMeHrr, rrro BarpyAHrrer r4,yrre,r{e ABrr,{e,rrfl Ha 6oniurux yiu- ,crr(ax B rpyflIlax rrflrerr, rlossfleHue BO3M0E{HOCTT{ HaXOArrrb ilyqeBbre cHopo-
crl{ oAIroBpeMeIrHO C olpeAeJreHr{eM rraflp.fl)fierrHocrlr Marr{?rrrroro rroJrg B coJr-
uesgofi atuoc{epe Ha MarHl{rorpa{e [10] orxpuno 6orrruae BoBMo]nHocrr{
B aroM HalpaBJrerrr4w ll7, 1,21.

I{enrro nacronrqefi crarbr{ .aBJr.rrercfi [ByireHr,re ilpr[ [olrorqu naruurorpa{a
.qBr{E(eHrr.tr rasa B II.flTr{ax Ea paBHr,rx r.ny6uuax uo ua6.nlo4eEEfN{ ryqeBofi cHo-
pocrra oArroBpeMeurro B rpex {oroc{epuux Jrr[Hrrfix.

it. [ocTArIoB[tA 3AAAqtr rI MATEPI4AJI TIABJITOAEIIT4fi

Ilpext4e-ncero EaMI( 6rr.rlt paccuorpeEbr crleftTpaJrruble Jrrrqr.rr{ s o6racrnor 4DUU Ao D4uu A c qerbro BblfiBJrerrlafi rwr.wit, [pr{roArrrrx 4na na6.rrro4euuft
Ha Marrrr4Torpa{e. Bora4y roro, qro Ha[ra BaAaqa SaHilIoqaracb B I{ByqeHr4[
Har( MarHI4TIroro rloJr.fi' Tax I{ ryqeBr,Ix cxopocreft, ocrroBEbrMr4 ycJIoBr{flMr.t6",,'., Bo-rrepBbrx, orcyr.crB,re dren4*pyroqnx rlrur.rfi r, uo-nrop.Ix, qro-
6,y ruuun rrMeJra npocroft Beeuau-as{eHr. I{, oro6purrniix- ,r*r, o6paao*r1t5 ,,uu.,ir 6rrnra se-fir", 4rr ua6nroaeiriaa serbrpe, AaHHBro o r(oropbrx ,,prdBe-
AeEbr B ra6x. \. B nocre4nr4x AByx cro,r6qax fiprrBeAetrr,r Berraqr4gbr qerrrpaJrb_
uoft ocraroqrioft ranrencrrBrrocrr,r r4 rroJryrlupuuri nuslrft (grn $oroc{epur.-Ar"na6lIo4enufi na rtaruntorpa$e panee ,pu*errrnacb roJrbno oArra rd3 arr{x qer6r-
pex nnurri (1,5250), ,u:g:Ila" a upaxrraHy Ee6*onarr.rr tlbt. Hp"*;;;;;,
oHa3aJrocb' qro Jrr{Hrrfi L5.3U2 cyqecrByer B crrtrcHe {on [tnro6epa 1141, xaxy4o6nar 4nn na6rro4enuri orarsrarnoro uona {oro"pufurrrr*rnr uerogoru. Mrr
He BHJrIoqunu s ralilut{y]aHrre panee ucrroJrraoBaBrrrr4ec-fl lvt1ttyr,ram14886v Hg (nauprmep, [15]). flepna.a r, rrx oqeEb xoporra.E, no uo6ruraocrrr or
JIITHIITT IIET NPIITOAIIOTO AJIfl TAAIIEPENTAft YqACTHA IIEIPEPbIBIIOIO CIIEI(TPA, A BTO-pa.rr rrMeer 6reu4rr.

.- B aac'roaqeft pa6ore 6snw rrcrroJrb,oBa*bl AJrfl rraMepe,rr.E Ha MarEr4Torrla-
Qe rpu ilvlEutvrt a flMeEHo: 1,4808, 1,5250, ?vs\\z (,nnulrn l,szgs 6ur.rru ,rcrror"io-Balra EaMI{ s t9l). HaH nu4no ua ra6nraqrr, ynagarrnrre rrulnn oxBarrrBaror
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BEaqureIr,HbrIYI Ar{aIIaSoH I{I{TeEcI{BEocTeir B IIflrEe (or I go 6-7 s cflucne rrH-

reEcr{BHocreft PoynauAa). 3ro rroBBOJr.fleT EaAegrbcfl oxBarllrb AOcTaToqEO

6otruoit urrrepBaJr Bbrc;i B rrflrEe. Ha6mo4enrafl rIpoB-oAr{JIrrcE, B cerrrfl6pe

1963 r. Ha coilEeqlloM MarEr4rorpa{e }tprrnacHofi acrpo{flsnrlecHoft o6cepBa-

top"r. !,anur,re, fiacarcq,trecr na6nrogeHufi, co6paEbr B Ta6n' 2'

Ta6nlIqa 2
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B rperneu croil6rle [pr4BeAeHr,r AJILIHbI BOJIII Cilel(rpaJIbIIbIx iluH.ufr, IIo KoTo-

pbrM rrpor.rBBOArrJrocb cKarrr{poBaHr.re B yKasaHHOM Bo BropoM croil6l{e orpeBKe

;;;;ffi. B uerneprorra cro;6qe Aaror;.fl pa,Meplr rqerlrr MarHurorpa{a, npu-

Me,.flBrrrflecfl AJrfl Barrr{cu NrarHr{Trroro nor; 14 cnopocrrll B AallHoii JrrrEr{r{' }ta*
;;t; ,, ,u'6rrrqur; }.3.IX ;"6urogeuur BeJIIrcb rlprr Marlbrx Bbrcorax Cons-

qa I{ cooTBeTCTBeHEO trpr{ nJroxo.Nr RarIecTBe uBo6paE(eHufl' cileIJeT oTMeTI{Tb,

,-ro uoo6qe Bo BpeM;'scex ua6rroqennfi HaqecrB-o u,o6parfie,uft 6nrno necl-

Ma rIocpeACrBeEHbIM, ; gp"r"r"," Kone6ailocr' or 3 Ao 7--8'' Tar Hax Ea6rro-

AeHr4.fl npoBoAl{rlr{cb npr{ u,err crenrporpa+a 0,3 x 0,5 y! :}'-ryy-:lP-g
iorrqu i Z0O **, ro rpanraqa pa,pertreErrfl onpeAeJl.flJlac' o6brqHo BeJrl{qr{Eor{

;p;;;"";roop"*or'r Coruqa. floero*y upu o6pa6orre r{ o6cy}1{AeHr{rr Aarr-

rrrr ou6nroleHrii cJleAyer I{Merb B Br'rAy' qro paccM-aTpr{Barb AeraJrrr' MeHbIUr{e

6", IIe LrMeer cMbrcJla (uo-nuglrr,roMy, 3Tr4^ycJr^osug 6ilr'raHr{ K ycJroBr4'flM Ha6JIro-

l.Lrii ceErn6pbcnofr rpynur,r t^961 r' t{2' 161)'

Ha6nroAalacs rpyila N 43 no HyMepaUI't_I{ Hpuuc*oii o6cepsaropvtvr k7tr.ti

m iOt - no 6ronn. ucorrr"orbre Aarrrrbre) [171. llure-poarl Me]fiAy coceArrl4Mr4

paapeaaMr{ .o.ruurtn ,pr*;t;; b;. }t coxanesvn' 22'rx g''n nwnttir ?"5302

in l,aAOS quclo puepero, 6nrno ue4ocraroquo, qro6n oxBarr{rb Bcro rpyltry
IIflTeIl.
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I(ax yme orMerlaJrocb BbI[Ie, na6lrogenr'Irr ryaleB],Ix cxopocrei'i npoBo/{I1-
JrLrcb oArroBpeMeHHo c 3arrr{cr,rc npogonsnort cocraBJrflolqeIl uanpRmeullocu4
MarHurHoro nona. Itpoue roro, 22.1X 6r,rrlr nolyueur,I AJr.s rex E{e parlpesoB

AJr.fI Bcex nanr.rfi ro[epealHbre cocraBJr.rlrotrIrle \{arHl,rrHofo troJlfli r{Byuglrra no-
ropbrx 6rrro nponep,erro A. E. Cenepnlru [18].

2. OBPABOTRA MATEPI,IAJIA HAEJIIOAIIHI,Ifi

Sanucu JryrreBbrx cxopocrefi 6rrnr,r o6pa6oraHbI rlo cnoco6y, 6rlrsxor,ty H orrr,I-

caHHoMy n pa6ore B. E. CrenauoBa [111. Sgecr orMeruM roJrEIto HecHoJILHo

oco6enHocrerl. fnannafl r.ra r{r.rx cocror.lT B BHaqprTerruoii upou?r(eHHocrr,I Ha-
6nroqaeuoir rpynlbr. floetoruy qacro Her (oco6enuo 22.IX) Aocraroiluo HaAelI{-
rrr,rx Barrrrceii nenoarrayuleuuoii Soroc{epr,r.3to o6crosreJrr,crBo ycJIo}n}Lfler
HaH yqer 4u{{epenqrraJrt,Eoro Bpall,eHr,rf Conuqa, TaH rr ycrarroBJleur{e HyJrrr-
nyHxra iryqeBr,rx cxopocrer,i. Ilepnoli TpyAHocrrl r{o)r{Ho l,ta6exratr,, ecJrl{ I{c-
rroJrbBoBarb pacuerur,ri.r cnoco6 (uto u 6r,iro c4enano) . C orrpeAeJIeHrIeM IIyJrr,-
nyHfira cHopocrefi 4eno o6crour rrecxoJrr,no xylne. Ecuu ua Barrllcr{ l(aHHolo
paapeaa Her yBepeHuo orlpe/{eJlenl{oro yqacrHa HeBoaMylr{euuoir {oroc{epr,I,
TO IIpI{xoAI{TCfl OpHeHTI4pOBaTbCfl }Ia COCeAHI4e pa3peSbl? qTO Mo?fier BHeCTI{

onru6xy B EyJrb-rryuxt. Ipyroii rryrb ycrarroBJreHl{fl EyJIr,-[y]Inra cnopocteI,l -
BocrroJrbBoBaTbc.fl r{aJr146ponxor:r ryqeBbrx cHopocreli. flocne4nan rrpoBol(rd-
JIaCr) Ha OCHOBe 3arrl4cr4 JryqeBr,IX CXOpOCrefr lla BOCTOTIHOM Uy11 rr Ha SalaAHOI\I
?r,.11, Hpaflx Corrlqa Ha paccrofl:rruullT2 ot nuu6a.'Ianurt o6paaou, cxopocrl'
coorBercrByrotrIa.fl 7 ntt, retvrbr, onpeAeJr-Eercfl HaI{ (urw - ury,)ll, r4e I -paccro.flHlre B iltL Ha Banlrcrr 

^I{arpaMMr'roir 
neurr,r Ar'l.r BocrorrHoro n JalraAuoro

r(paeB Conuqa. Orcro4a Molr{Ho ran}r{e paccqurarrr HyJrb-nyHnr cr{opocrl{ AJIa
paiioua Ha6[roAaeMoli o6nacur, ycrauaBJrvBatr uB xanu6ponnu rroJro]IteHl,Ie,
r{oropoe coorBercrByet uy.neeoii cHopocrl{ AJI.E rleHrpa AI{cr{a. Mr,r xou6lruu-
poBaJrr{ Tor r{ gpyrofi cuoco6r,r. O4uano nepBoMy, no-BTIAI{MoMy, cJleAyer or-
Aarb npeArroqreHrre rro [pr{qrrue, yHaaauuoii uunte.

,[,na oenuurtnbr uryv - urD rlprrH.Ero BHaqeHI{e 3600 atlcerc. 34ecr, yr{reHo,
cro rroBur{uosur,rfi yron P B rrepr,roA na6nro4eur.rfi 6r,In oxorro -l-25". tr4auene-
Hr{eM cr(opocrrr BparrleHr,rR Conuqa c riry6uuoft upeue6peraelr. Belu.IuHLr I
g;ra 4auuofi Jrl4rrr{rr oTo AH.a r{o AEro Meu-flIorc.g MaJro, Ho AJLE pasHLIx nr.rrrr,rIl /
crrcreMarrlrrecxrr pasJrlrqaercfl.,I{ra Hax40ii nunuu 6r,rro nasro cpe4uee I
Ba HecnoJrrrr(o gneii. flo arurrr cpeArlrrM BHaqeurr.flr{ crpor{Jrc-rl rr,raculta6 rraJrerl{I,I.
Tanr,Ilr o6paaoM, Brrafl HyJrr,-[yHnr r uacurta6, ],Io]IiHo rlo Barllrc.flM rloJtyt1111u
Torrxu paBgbrx cxopoctelt. flo noryueulrbrr{ orcqeraM BareM 6r,rnu uocrpoegr,r
r.llorrr,lHr,rrr JryareBbrx cxopocreii. PeaynyraTr,r nplrBeAeHr,r na $ur. t-3. IJa Slrr.
t npnno4arcfl r{3oJrr,rHrr}r ryseBblx cnopocter,i rulr- 22.iX 1963 r. IpaSr,rr<r,r c,
6, o otuocarc.E coorBercrBeuuo K cnopocr.rrl{, noJIyqeHHIiM rlo ua6rro4euttau
u JrrrHr,rflx 1,11808, ?"5250 r,r ),5302. Itlyneraa cnopocrr, orMcrrel{a lrnpuor'i nlr-
utreir, rax )r{e Han noHTypbr reHr,r n noJryreHr{ u-sreH. tr4ao;rlruulr JryrleBblx cno-
pocreii Aarorc.a ucpea 200 nt,lcer,. O6.nacrlr ryqetsblx crtopocrcrt, yxaarrBalo[trI4e
na npu6nr.UneHrre raSa x na6nro4areJrro, orrlreqelrri rottHaN{u. Ha {ur. 2 n 3
rrprrBoArrrc.rr auaJrorr,rqHEre AaHHbre grrst 23 r.r 25.IX coorBercrBelluo.

Ionopr o rorrHocrfl rrprrBeAeHHbrx pei]yJrbTaroB, cJIeAyeT oTMerI,ITrr, rITo oc-
IroBHarr ouru6na BoBHr.rHaer na-aa atfSeHra paa6a;nancr{poBnr.r, Rr,rsnannoli npr.t-
r{eHerrr{eM 4nyx {oroyMHo}r{r{reJIefi u cxerre r{arHr.{rolpa4a [9, 19]. Ilpn uar're-
HeHlrr,r ,{llHocrr{ npoucxo/{rrr rrapyrueHr.re 6araucupouxu $oroyrrrnorltutenet"t,
.rrro B flApe rr.flrHa npr{BoAr4r rt orr.ru6xanrr ao 500 nlcen. Tot ixc a$r[ex'r rs-ea
.rBJreHr{.fl rrorel{Herrr{fl Aucxa H r{paro }ro}rrer 4arr, ourn6xy ao 250 ttlcen,Ilocne4-
HIoIo cJreAyer ysrrrbrlarb rrpr.r Haxolr{AeHr,rr{ }ryJrb-ny}rirra nyrcM pacqera. B cng-
Br,r c arr,rlr, lo-Br{Ar.rMol{y, HyJrb-ryrrnT orrpeAeJr.flercn 6oree ua4exruo rro tsarlr-
cu 6ruarexrauleii x ua6nro4aeuoii o6ractr'r HetsoBr,r)ru,eHnoi? Sotoc{epe. Itporle
Toro, Bo Bper\{fl ua6lro4eunrt cacro MeHflerc.tr npoapaquocri, aruocrfep];r, Ho'rro-
pyro rolr{e Jryrrlxe yqecrB erlrrrrprrqecmlr. I{or-re-rno, rce ourlr6rurl cBflB&rr}I1,re
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c a${ertroM paa6araucr,IpoBaHrrrr {otoyuuoxrlreJreri, Mo?nHo yqecrr,. ,[,rn ato-
ro ueo6xo4nrrro nponecTr{ oAIroBpeMeHr{o c na6rroAeuuflMr/t ilyqeBr,rx cHopocTeft
Barrtrcu r{BMerrenrr.rr gpr(ocrrr, flocne4nrae MoEtI{o upora;rra6poBaTE,, rraflpr{Mep,
MeI{fl.fI Bblcory IqeJII{ crrel(rporpa$a. O4uaxo B aro BpeMfl MbI roJIbKo EaqaJIrI

upoBoAr{TB r{Byrreulre roqrrocrrr fioryrraeMrrx Ea Marurdtorpa{e JryqeBbrx cno-
poctefi t9]. B cBtt1u c BrI{M B cep[rr na6nro4,erufi, upuno4uMr,rx B Hacrofqefi
Crarbe, [oilpaBl(r4 Ba yxaBal{Hsrfi a{{exr IIe BBoAI{JII{cr. Ho [pI4 I,Iureplpera-
qIII{ peByJlrrTaroB aTO I{aAo I4MeTb B BI{Ay. Olla6rlr B IyqeBblx CHopOCTflx B 06-
JIaCTrr flAep IIflTeII, Har( yE(e oTMeqalocb BbIrIIe, MoryT 6r,rrr, agaq[TeJIbHbIMr{.
I{ro racaerofl ouru6nra B flyqeBbrx c1opocTflx Brre .EAep rIflTeH' To olrll, flo-
Br.rAr{MoMy, He rrpeBocxo[flr +,200-250 u,lcen.

3. IPEEBAPtrTEJTbHOE OBCy]IIIEEnE PESyJIbTATOB HABJIIOIEHIIff

,{annrre o ryqeBBrx cropocrnx, rlptrBeAeuHbre Ha {trr. 1-3, otnoctrrcfl
H rpy[re rrrrrell Ni 101 [o IlyMepaqu[ 6loilrrereu.E (CoilHesnlre AaHEbre) [17].
Orf rpyuna Br,IIrrJra rrs-Ba Bocrorluoro Hpafi coJruequoro 4ucxa_l4.IX ylr(e Ao-
sonr,Eo pa3Bllrofi. Ho uaxcuuyMa paBBIITIIfl oua AocTIIIJIa 2t . IX, HoIAa ee IIJIo-
qaAb cocraBJrflJra 1241 wwntwoHlrblx AoJIeft roJlyc{ep6l. flocle 22.IX rpynra
Crana 6r,rctpo paapyrrraTbc.E, oAEarto IIJIoq,aAb rralr6olbrlelo IIfiTEa MeEflJIacb
MaJro. PaccMarpr{BaeMa.fl lpyilfla rr.sTeII OTIIOCIITCfi I( paapflAy oqeur, cJIoE(IIrIX
HaH rr0 crpyr(rype, rar( r4r pacupeAeJreEr{ro MafEr{rllofi IIoJIflpIIocrI4I (ua {ur. 4
npr{BeAer.r ecxr{a rpyrrurr aa 23.IX). Ocnonuoft oco6enHocrbro ee, tro-BrrAlll\{ouy'
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'flBJl'serc'fl To' qro Ito BpeMeHI4 Hamrrx Ha6ilIoAeEufi 4ra rr3 Tpex nan6onr,mr.rx
rr.flreH B rpyrre, orqerJrr4Bo Br,rAeJr.trBrrrrxcAlg.IX [17, Z0),i.Ryrl"u , .p.l_Hee, cJrr{Jrr.rcb B oAHy rroJryreHb ({"". fl. flpuueu BeAyqee ,r.ro'1/_"#;;_rrocrr,, a cpeA'ee - J-ror.trpHocrb. __Tury* o6paaou, BeAyqee rr.rrrHo Brpyrre B AHrr na6rro4euufr (22-25.rX) ft,rno ,rro"or4aprrr,rM r.r MyJrr,rr.rro-rr.flp,brM. Hara6onr,ruee .sApo B HeM 6uro ,s-no;nrp;;;;;;'" BepxH.rr.n rpyrraaAep 1f-norflpHocrr{. TaHa.s cJro}riHocrb rpynrrbr AoJrE(Ha orpa3r{rbc_fl r.r B pac-
npeAeJreHrrr{ JryqeBr,rx cxopoc.reri s uefr. ,(ericrnntenrno, upocrofi ner.rrrfr ua{ur. 1-3 roBopr'rr o cJroin,ocrrr Haprr.rHbr ryqeBbrx cHopocrer,i B rpymre.Pacclrorpr'ru cHaqaJra Haprbr uyveerrx cnopocrert aa xaxgr,rrt AeHb B or-
t:IT":1n, rtanrr; rryareBbrx cxopocreit sa 22.ix * orr*uruaror rpynny rrfl-TEH IIOJIHOCIATO. ,IJ,IN UATA6OIT,LIEIO TIflTHA AAHRI,IE I'ME}OTC.E TOJIbTTO AJI,E rc?I(.sor? no.nosuH' ({ur. t)..Itax Br.rAHo ua ra6,..' i 

";r.;;;;;;ir.*ay na6rrogeur.rr-Mu ilyqeBr'rx cKopocrerl n paaruuHr,rx Jrr{Hr{.flx sHarrr,rrerurur',(6"oro 

'!;:i.
Besycronuo, n rdxort ueyciol.iur,rnoii-"pyrrr" u.sreH, HaK r{ccrreAyeMafl, Ba BroBpeMJr Mourr{ npor.rsofiur r{BMeHeHrr.fr B rroJre cxopocreli. cpannenue $,tr . l, a,6, o rottazr,IBaer, UrO 4eircrnllTeJrbHo B AeraJr.flx na6nro4arcrcfl paSJIUqU.E.oAnaxo B ocHoBHOM ArO Hacaerc, Ue60nr,rrr,rx cxopocrefi, rr0 rroBoAy KoropbrxTpyAHo cHaBarb' flBJl.Erorc.fl JIrr 0HI,I peByrrbrarol,r r{BMer{egur{ ilyqeBbrx c1o-pocreii co BpeMeHeM' trrJrl'r paBJII{qr{eM, BrraBarrubrr,r na6rro4eulr.EN{r,r B paBHbrxcrIeI{TpaJIr,Hblx Jrl4Er{flx 1 Lriltrr }fie, HaHoHeq, peByJrr,Tarolr ourra6o" 

"u'o"ro[r_nnfi. flo-suAr{MoMy, Moryr BJrr,r.Erb Bce y*a,a'nr,re saxroprr. floarouy 6ygeur 4anruefi,reM paccMarpr4Barb roJrbKo re xou{uryp"rir, 
" 

ipv[ile r.flreH, B no_rophrx JryqeBr,re cxopocrr4 06paayror (xorrMlr) io ,rrunerr"; ;" > zstj_sgou/cen.
22'Ix B rpylne rlfl'rer{ npol{Bolrrflr{ cyqecrBeHHr,re r43MeHerrlra. floarou}Bp'EA Jrr{ Mo}+tHo npeue6peul npeueuurirltlrl I,rBMeHeHr{.flMr{ B Kaprrrge ilyqeBr,Ixcnopocreii no na6lro4eHllflr'I B paarr{trHrrx Jrr{Hr{.flx, xor.s rroBropHrre na6nro-

AeEr{-E, rrpoBeAeHHBre B Jrr{Hr,rr4 }'"5250 rocJre oHorrqauu.fl yxasauuoft ieprr, ,ru ,o_r(aBbrBaror 6orrruux lraueneur.rrl, oco6euno B rJraBHoM rr.flTHe. rtu"- u"a"o ,u
{y^", I ' 

qrrcJreHHbre BeJrr{qr{Hbr ilyrreBbrx cxopocrert ?J,. rro JrtrrHrrnu r,1rB0B u15302 cxoA.src.s Melr{Ay co6ofi ,r-r-"r;, ,e, ,16 }"5250. 
'fifnueu 

c^opocrrr ArrE1.4808 Hec^o,rr,Ho Bbrrrre, qeM rro-?,b802. Hffi;;il;il;;" c*opocrr,r, orpe_
Aerreur{bre no },5250,_u-1go yr*., qeM Ar.fl o6enx qi#", ;"ufi. tspa4 Jrr{ oror\{o7r{rro o6r.scnnrr, oIur6xofi B HyJrB-rryEHre ryqeBr,rx cxopocrer,i, TaH HaH ra-r(oe .flBJrer1r{e orHocr4rc.E n cHopocr.sn o60ux 3rlaHOB. B sodrosHor.i nu"r, rpy;-IIbr cxoAcrBa Me)fiAy c*opocr.rrMrr, onpeAeJrer{Hr,rMrr no 15250 utb}oz,6;;;ril;,qeM rrelrrAy ?"S2S0 n l,4B0B.

Paccuorpulr rerrepr, HaprrrHy Jl.yqeBhrx c_xopoc'elt aa 23.IX (Sur. 2). B aror
neHr, rpyfl[a rr.EreH BaHr.r]vraJra uan60nee^6rarooprrarrroe AJr.fr paccMorpeHr.{Easgexta Dnepnre4a rroro,relrre Ha Ar{c*e c;;;q;-6t;'g-g:ll}t arony BpeMeHrrxBocroBBre rr-ETHa Iloqrl{-paBBaJIrIJIrrcb, Ho rJra3Hoe rIflTHo a cnoeii rorxHor,:i sa-crl{ rrBMeHr{Jrocr'] Ma_Jr_o- Haprnua paclpeAeJreHr.r.E flyqeBbrx cxopocreii cxoAr{a
AJI'fl Bcex rpex luulrii,-rJpurleM orr-ETb cxoACTBo Melr{Ay cr{opocrflMr{, o,,peAe-JreI{Hr,rMr4 uo l,4B0B u},EB02 ryqme. Xora, eclr4 yrrecrb'6lru_rr" ourn6xr.r B .flAperr.flrer{, ro AaHHhre 4na 1"5250 Maro orJrr,qarorc.tr or Apyrrrx. o.oo.roo 

"op"fii"corJlacrre Ra6rronaerc.fl B paclpeAeJIeHI,II{ r.ofloxrrrreJrbHbrx ryqeBr,rx cxopocrel,i.cte4yer orMerr,rr',, qro noHTypr;r rr.firerr Ha r{aprax rr,-Ba HeBoBMo?r{Hocrrr ru-
AI,POBH],I BCEIA  IIO O.I{EOMY I4 TOMY }I{E MECTY B II.flTHE AJI,'I PABH'IX CEPIrii rrA.6rro4enraft HaHeceHr,r c Hexoropofi n eyu,up"rrHocrr,ro. floarguy r{Meer cMr,rcJIIPIIHIIMATI] BO BIIIIMAIIIIE CXOACTBO NOU{UrYPAqr,rr,i PACUP'4"""" JIYIIEBI,IXcxopocter'i' B ra6n' 3 npune4enbr AaHlr'Ie Arr.fi Mar{cr4MaJrr,Hbrx paAr{aJrEHr,rx cKo-pocteft uvsvo fiJrtr mecrr, nau6oaee Br,rAer.smtrI,nr"" ororor"*>. Ha {ur. 4 ptnut-cr(r4Ml{ quspauu or},reseu6r 

"ooruurcruylotrrr4e 
MeCra arrlx ((xoJrtrroB) CXOpoCteii.tr{a ra6nuqrr BrrArro, sro Hau6oilu*ru"*unarr{g:rr^bHbre cHopocrr{ na6nro4arorcaB trIVTHUld I,4BOB, A MI,IIII{MAJIsErIE _ B JT,IHTTVI,SJOZ._Clt"POii,, ,OOYNEHH6IE ,,OJrr.rnrrr{ }'"5250, o6rrsHo Jre}r{ar Me)r{Ay Hr4Mr.r.
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Ta6nuqa 3

ffi, lN
4808
5250

5302

+3,20
+1 ,76
+1 ,33

*2,40

-1 ,76

-0,96

+2,'l'6
+2,40
{1.,01*

-2,56.-1 ,69

-0,48

+1 ,12
+1 ,28
+0,88

-l,rn
-7,12

}t 25.Ix B rpyllfle nflTeH riaptu-ua sHaqI,lTeJIr,Ho yflpocTl{Jlacb' xoTfl ABe

""rup;;;;; 
, oiio; 

"oJryreHlr 
uin6orr,uero rlflrlla ocrarlltcb' Ipyura B eror

AeHb IIaxoAI{JIaCb B sHaquTeIr,HoM yAajIeHI4I{ oT IIeHTpa /lI{CHa (o:60.),
rAe rrepcilcHrlrBHoe coHpalqeHlre ylr{e^^cy-qecrBeHl{o' o4uaxo B sroM cryqae

HV.nE-nvlrKr cxopor:r'eii, B orJII4qI{e or 22'IX, onpeAeJlrercfl DMflfipl{qecH'{ 3Ha-

"ir"riio 
roqHee. B o6racru 6orrmoro fl.arHa ryqeBbre c*op-ocrl{ rlo BceMrpeM

u{Hr4flM rroHasbrBaroT xopoltryrc IIOBTOp.EeMocrE, B I{X O6rqeft Haprl',IHe' TaH xte

ffi-;; "ryru. 
2B.IX, u putc*urprsae*rbrir 4eur na6lroAaercfl rrer*afl sa*o-

;;.p";;1 
-A 

,r.rro, uau6orrurue c*opocrll r{BMepeHr,r rlo JrI'IHrrr{ 14808'

I,r Mr{Irr{MaJrbHbIe - rlo Jlrrr{r4r'l 15302'-- 'i;;?;;;oOpurouu"ru 
our6purrourx HalIIr JIr{Hr{fi, corJrac'o pacuetau Cep-

gulr{arru [7], npruoArrrc.E B ta6n' 4'
Ta6utrr\a4

B rnerrelr cron6qe AarcTo.fr reoMeTpl4rlecxue rny6ul{bl OTtrOCItTeJIT'Ho IIeHo-

ropolii.ry6uurr ii6. 3ru rny6unbr rIoJIyqeHLr rlo sKBr{BaJle,rrrbrM rlr[pr'rHaM Jrr{-

uuft. oguaxo, raK HaH sBepIIIeAoBcHlte cHopocTl{ CBfsaH},I C a{{entou acI{M-

MeTprrr,r JrI,rlrI4I4, tO geftcr:nlrreJrbHbre rry6rtHr'r' IIo-BrrAr{MOMy' 3Haqr[TeJrr'I{o

6orrrue, rr [prd sroM BaBtr{cflr or Mecra r{BMepeul4fl B KpErJre ""Y.-P:1ry::i-l-
Eor.oDacqeTaTpvAHocKaSaTb'IIacHoJIbItooHIIAaJIeKI{oTpeaJlbHblxSHaqeHI4,{.-"^frfi- 

Uu""orr'23.tX (cur. ra6n. 3) c.ne4yet, qro rpaAxeHr sBepure[oBc*olr

r,Honocrr{ c rrv6r,oi;i BaBlrcrlr ot pu,*"p[i-'np" llniua; l'-uesseicn o'r 0'009

,. 6."001^ ;;i;;;;; lnn.Ecnw sas^rs AaHlrbre Cepsaxtaua [7], to, ofta3'rBaer-

[u,lru BeJII{qrrHa 6y4et oxono 0,005 rcillcehHa I ruil"

flepeft4elr rerrepb H paccMorpeHl{Io IIsMeHeIII{f JIyqeBLIx cxopocreli o:ro

AHfl no AHI0. EcJllt cpaBHI{Tb ryqeBr'le cHop-o-crl{ s 6orluroLl n'ETHe sa 22 vt

23.IX, ro BI'IAIro, nro-nuo *r*.**y'u (I v'II no {ur' 4) n roxtuor'r qacrr{ rlflr-

Ea coxpalrflJrrr [pr{MepHo oArrHar(oB];II;I BIIA, B ro BpeMfl I(aHJa Mecre Ea6JII0-

il#;rl["'iZ.iL nonomra,renb,oro <xonora> cxopocrefi 23.IX trofiBr{rlcn

((xoJrMD orpr{qareJrr,;;;;;;t;;.t. }tan- r'aoxrn o 'o6'ss.cttvtrr' 3ro 'ssueure?

OHaenrsaerc", ru*"t r,ap"*d'nu r xoufrrarypagrrg cxopoctefi coorBercrByer

I{BMerrerrr{ro r{ B Kaprr{r{e crpyr(rypur tr"rrru. !,erlctnutenruo,22'IX-8,eroM
;#;;;-;;6rr4uro"u Buaqr{reJrbHoe nApo (crrr' {nr' 1)' o4uaHo 23'IX ouo

pagrraJrocb Ha MSJIHI4g r4pa. ECtecrBeHHo c'rlru o6tsCEIlrE I'lsMeIIeHUe' IpOIIC-

i";;;; n xon{urypaqrrr c*opocrel{ B yHaBaI{Hou pafioue rlflrrra' }taprraua

flyqeBbrx cxopocrefti r-rOornu"-afc.fl onoro Droro .flApa' ooorBercrByer o6r'rq-

;;;";;p;;;e'e{{exra gu"p-.gu B oAuHoqHoM rIrIrHe. A ranesuo: B Irnrrre' co

cropoHr,I? paclorloHerrrrof otooc,TeJrbHo gApa 6Jrrrme H Kparo coJrHeqHoro

;;;'.;, ,uBrogurrcr rloJroEtrrreJlbHbre cHopocrrr' a co croporrbr' pacroJro-

A,A v YI



}r{eHrrort 6tr,rxre H rleHrpy Ar4cKa,- orpr4rlareJrbnrre (r. e. rpu6llDxeuue x Halr).
TaHunr o6paaolr, [pr,r roM .rrApe, Horopoe cyrqecrBoBaJro B rroJryreHrr 6o;rrruo-Io rrfrHa' oHo coxpaHrrJlo cBolo oco6ennocr6 B pacnpeAeJreHr{rr cxopocrer)i.
_ Ha cnegyroquii geur (23.IX), Horga .,rApo BHasnreJrr,Eo yMer{brrrr{Jrocb,
6onee..uoqurre coceAHr{e gApa yx{e craJrrr npeo6ragarb r{ BaryrueBaJrr{ Mecr-
urrfi e{{eHr. 

^{r_oye roro, rprr orAeJrbrrrrx .flApa, cyqecrBoBaBrrrr{e r cenepuoft
qacrr{ fl.srHa 22.IX, c'r\rrtrcb 23.IX B oAHo n o6paaonaJru AoBoJrr,Ho BHaqr{-
rerrbrroe rrApo Herrpasr.urr,Hofi {opurr (clr. sur. 4). B coornercrBr.rr{ c arr,rN{ Ha
ToM Mecre, rAe B rlpeAbl4yqLrit 4eur, ua6lrroAaJrrlcr, rroJroH{ureJrE,Hbre c1opocrr{,
rlo.flBlrJlr{cb orpl,Ir{areJrr,Hbre, TaK Har( aro Mecro (ua {ur. 4 o6oanaseio IV)
orano tro orrromeEtrrc ft HoBoMy flApy
6armsefi croponoft ornocr{reJrBuo qenr-
pa [ucfia. C ganruefi croporbror EoBo-
ro o6paaoaan[8, r(an u gonmro 6urr,

13 6il
,\\Ir:

Cra6nrcgarcrc.E rroJr0E{r.rreJrr,}rbre cfiopo- lgScru. Halr6oirbrrree .rrApo B paccMarprr-
BaeMOM ILflTHe He IISMOIII4JIOCIr CI(OJILHO-
uu6y4n Bar\{erHo. A noa:rouy r.r pac[pe-
AeJreHr{e cxopocrei,i s rolnuoii qacrr4
Ir-ETHa OCTaJIOCb IlprrMepHo TeM }Ite.

I4raH, r,rB cnaaaHr{or.o BrJrrre Mo}r{Ho
SaHJIIOqr{Tb, rrTo l(a}fiAoe ,IApo, Aa}Ite
B noJryreHu, o6uleli c Aliyrrr[rn, r,rMeer
cnoro HonSr,rryparlr{rc cnopocreli, Horo-

J.t8siv
t8s

23. E /96Je. AhALm lpgnna 4J

@rr. 4

pafl coorBercrByer e{{eHry Snepme4a B r,rsoJrr,rpoBaHHor{ ]rflrHe. flplr erou,
6eaycnonno, e{{eHt s rol,i lttr,r lruori N,repe r{cxa}fiaercrr BJrr4nHrloN{ coceAHr{x
-aAep B o6u1et:t noJryreHl,I n.qrHa. 0ro ucxaxreHr,re BaBr,rcr,rr or coorgorrreHr,r.s Be-
Jrr4qr,rHri frAep u paccro.frHr,r.tr Melr{Ay }rr{Mr,r.

Taxyrc E{e Haprr4rry nrlr ua6nroAaeM r,r ts xBocroBori qacru rr.srua. B orora
paiioue lpyrrnbr r{BMeHeHr4-fl rrpor.rcxoAflr BHaqurerbHo 6nrcrpee u xou{urypa-
rII'I-fI B pacIrpeAeJIeHI'II'I -flAep u r.areH MeH-flercfl IIe oro AH.fI r{o AHI0, a or alaca
H sacy. Coo'rsercrneulro c STrrM TaI{}Ite 6r,rc:rpo AoJrx{rrbr Me}r.arrctr Jryqetsrrre
cHopocTl,r, Orue:ruu BAecb roJrr)no uau6onee r,rnrepecurrr,i cnyuaii. ZJ.IX
B ceBepo-Bocrosnorl sacrr.{ rpynrrbr (I/ na {r,rr. 4) ua6nrogaercn AoBorrbHo BHa-qr,rretrnr,rit (xoJrl{) froJro}r{r{reJrrruLrx cKopocrefi. B npeAr,rAyrr{r{r,i 4elrs B DroM
pai'rone 6r,ruo uuolo.flAep B o4uoil uo;nyieuu. It 23.iX 6onr,mr.rucrBo r{B rrr.rx
paBBaJrr,rJrocr,. cpe4n ocraBrnl{xc.fl BbrAeJr.Eercfl ceoeii nernqnuofi TO, n KOro-
polry orHocr{rcfl yr{asaunsrli nurue ((xoJrM)) froBbrrueHHr,rx cxopocrer,i.

tr4s paccuorpe,rrr,Ix Bbr.uc cilyrlaeB Molr{Ho ra*}fle BaI{JrIoqI{TL, .Iro .re,r 6ors-
rne flApo (unu uxruo), relr 6onr[re cHopocrr, e a{$exrax Dnepurega, qro Ha-
xoAr,rrc.tr B corJracrirr co crarr.rcrr4secKuMl,I I(aHHbIN,rLr Mllmapa [21 ].

Paccuorpnlr. B BaHrroseHr,re HaH l\{eH.flerc.fl r{arcr.rMaJrr,Ha.fl paAr{aJrr,Harl
cKopocrL (rz,n,.r) B rr.ETHe or ,rroJrolr{eHrln [ocJreAHero rru grc*6. 'cornacno

cr(aSaHHoMy Br,rlre, rpynna flrrreH oqelrrr 6rrctpo NreH.Eerc.fl. I71asHoe rrnrHon cenepuorl I,r B ceBepo-soc1ro.rHor,1 qacrr{ To?r{e Lr3r,IeEqIrBO, T. e. yr{aSalrgbre
par.ionr,r rrflrr.ra Herrpr.rroAur,r AJr.fl Drr,rx qenei.i. E4lrucrneuHoe Nrecro, r.Ae r\rolr{Ho
cqlrra'rf'' rITo cr{opocrb N{eHflerctl HecyqecrBeHHo,- oro ro}I{Harl floroBI4Ha II.ET*na (o6nacru I u II na {lrr. 4). ,(eiicrnnreJrbHo, cxopocrrl BAecF, BaBr,rc.rrr of
uar'r60rrruero ,I[pa B rErHe, HOrOpoe B 3rr{ AHr.r 6nrro ycrofiulrno.

Bnepnr,re cBflBr, pa4lrarr,uort cxopocrlr B rr.ETHe or rroJrolr{eur,r.fl ero Ha coJI-.
rtesHoM Arrcne paccMarpr,rBaJracF, Mr.ruapou [21] rc AaHHr,rM A6erru t3]. IIpu
ETOM' HOH0SH_O, fipeAnoJraraloc],, qro rloJre cHopocrer,i B rr.srrre He MeHflJIOCb
Ba BpeMrr na6rro4enuii. flonyuenuyro BaBr4cr{*ociu Muruap r.rHreprrperr.rpoBan
HaH pe3yJrbra'f r43MeHeHr,rfl cnopocru rr.flrHa c olrnsecHofi rty6uuori. Eoree.
AeraJrbHo sror Borrpoc 6rr,n paccMorpeH n pa6or:ax t6-s]. corracuo ux pe-,
3YJI},TATAM I,IAHC]4MYT{ PA4UArr-r,rrOii CHOPOCTII B II.IITHE ZIY2fig 3&BIICIIT IIPI,IMEP.uo lnnelluo or sino. Marr6lr uaurer, qro Arrar{o: (3,b-2,5sin{}) i*/cin,.
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0ru peay,rrrarrr rroryrrenrr 6eaorHocl{TeJrLHo It rolvly, uo xaxoft nlrnuu 6rrnn
orrpeAeJreHbr ilyqeBbre cxopocrrr. floerouy npeAcraBJlfler r4llrepec, xor:s 6r,r uo
He6orblroMy MareprraJly, paccMorperb, Har( ne4yr ce6a aaBI{cLIMocrlI Zl.11x*s or
IIoilolr{eHr{-g rIflTHa Ha Ar{cHe, floJlyqeHHlle IIo paSHI,IM Jrr4Hr{.EM. c erofi r{eJrbro
paCCMOTpI{M MaI(CIIMaJI},IIbIe paAI{aJILHbIe CHOpOCTII IZyx66 B yaIaCTI(aX I U II
frnr. 4. Pesy.nmar [peAcraBJIeE Ha 6rr. 5 (ganuue AJrfl paBHbIx nuuuli [oxa-
saur,r paBHBIM[ BHaqHaMu). Ham4aa lru:unft rrocrpoeHa Bcero rro Iflecrr{ BHaqe-
IrI{f][ z/Mn*s. Beaycnonno, AJIfl KoJII4qecrBeHHbrx Br,IBoAoB aroro HeAocraroqHo.

Ho xasecrneHHo I{B {ur. 5 BrroJr-
He onpeAeJIerrEo cireAyet, vto Ra6-
JrroAeHrr.E 2t1,1166 [Jrf xamgofi or-
4enrnoit JrrrHrrll lr AJrfl Bcex
BN'IeCTe IIOI(aSLIBaIOT OTIvIesaB-
taallrircs pauee BaHoH yMeHbilreul{.4
cHopocTlr npr{ [epeMerqeHurr rlflT-
Ha or r{eHrpa r( Hparo conuqa.
O4uaxo HasecrBeHHo ua {uryplr
ran)fie cJre[yeT erqe oALrH Br,IBoA.
A lrueHno, qTo cnaA LZManc AJrfl
rrulg"rru l"4B0B BaMerI{o }tpyqe, qerl

AJrfl JrrrHrrr{ fu5250. B csorc oqe-
peAb, crraA z/ynss [JI.E ],5250 xpy-
qe, qeM l,rrfl ]'5302. Orcmga rto-
)r{Ho cAeJIaTb BbIBOA, qTO Jrr{EI{fl,
r(oropafl o6paayerca s 6olee
rry6oHlrx cJro.sx npu [prr6Jrlrffie-
rrr{r{ II.ETIIa H Hparo, frOHaSbIBaeT
6onee 6r,rcrprtfi cuag cHopocreil.
Tanoir r[aHr:, ro-nI{AI{MoMy, yxa-
SLIBaeT Ha CyIII,eCTBOBalllle 3Ha-
sHrerr,Horo rpa/IIleHra cKopocreri
B rrflrHe c lJty6ilHofi. Bonee 4e-

raJrbuoe paccMol'peHl{e Borlpoca ocraBnr{ Ao cJIeAyIoqeIl craTbfl, r4e 6y4yr
o6oyxtgeunr ran?fie peByJlbrarbl Ha6rloAeHufi rvtarnutnoro IroJIfl.

fIo4ne4,err.r rrror cxaBaHr{oMy BLrrrre.
t. I4syuaeuafl rpylna rlrrel{ tlMeer cJIo}r{HyIo rt [sMeHquByro crpyl{rypy.

tr{SMeUeglrg CtpyHrypr,I, TaIiI{e, HaH fIoflBJIeIII{e IJII{ ucqeaHotseHI4e .flltrep, 06-
paBOBaEUe O6qeii IIOJIyTeEu, CJIIIflHIIe .EAep Id IIflTeH, IIpI{BoAflT K IIBMeHeHI{Io

B Haprr{Ee JryseBbrx cropocreii, r. e. B AB}r}r{eurlrr BerrlecrBa B rpyilIre rrflTeH.

OCHosEas BaHOIIoMepHoCTb BaItJIIorIaerCfl B ToilI, uro eS{ent Sneprue4a BoSEI'I-

r(aer rr ucsesaer BMecre c uo.EBJreHueNr l.I r{cqesHoBeHrleM x4ep (urreu). on upo-
.flBJrfleTcfl BHe BaBI{cIrMocTI{ or rot'o, oTAeJrbHoe JrI{ aro .fIApo c IIoJryTeHbrc (nxr-
uo) unu Hecxorrr,Ho rAep B o4nofi rrorryreurr. B uocneqneM crlyrlae a{{ext Snep-
me4a ua6rrcAaerc.n y Halr{Aoro .rr4pa, ecJrrr ouo He HacroJrbr(o orHocrrreJrbHo
MaJI6, sro6r,r BaMacxl{poBr,rBarbc.rl a$SeHrou or 6o;nr,uux a4ep. SeeplrreAoB-
cxafi cr(opocrb reM 6olrrue, .IeN.t 6o"'Iblxe paBMep agpa (uarna).

2, Ha6nro4euu.rr ryqeBr,rx cxopocrerl B Jrrrurrflx paenoi,i r{HTeI{crrBHocrtr rro-
r{aabrBalor Ha yBerflqeHl{e paAlraJlruor,i cnopocT u c rny6uuofi s usrue. Sror rxe
peSyJrr,raT [oilyqaeTc.E r{3 paccMorpeHr.{.fr r{3MerleHrlfl Mar{cI,IMaJILUOli pa4lranr,-
Eoft cnopocrr{ ,rMar{c uo gaunoii Jrr{H}rr{ c paccro.flrll{eM TIETHa or IIeHTpa AI{0Ha.

3. fpa4raeur cxopocrrr r/rra.c c uy6uuoii BaBrrcr{r or paaMepoB [flrrra, a

IrMeI{Ho : 6 onnurue rrfi Trra r.rMeror 6 on rurue rp aAr4erlrr,r.
4. Beilw,twua HanJrorra xplrnofi (Anno*", paccroflHlle a4pa (uarua) or qeurpa

4IacHa) BaBIrcI{T oT r{Hreucr.rBrrocrrr Jrrttrttt, uo xotopoii olpeAeJrrrlorcfl cxopo-
cru.,{un 6oree cna6ux nnrurfi oua rrAer Hpyse (cu. {ur.5), uro roBoplrr o
cyrqecTBoBaHu[ sHaquTe.rrbHoro rpaAr{eHTa cr(opocrlr IIo ury6uHe B rr.flrr{e.
Anpe,rr 1966 r,
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AnAAEMVtfl ,HAYII CCCP

I{3BE CATTfi. I(PI,IMC}iOfr ACTPO@I43I{ltECTIOtrt OBCEPBATOPIlI]1T
Tou XXXVI'I. ,1967 ,r.

YIIET AIIOMAJI6HOff I}ICIIEPCtrII B TEOPIII OBPASOBAHI,Ifl
JII4HI[ff IOIJIOqEHI,Ifl B MAIITI,ITHOM IIOJIE

Z. H. Paq,noocnutt,

Paccuarpuraercx o6paaorartfre Jrrtarrfr. trorJroqeul{s c auoMaJrblrbru o{(extou Seeuaua
n uory6ecHoieuuoft aruoc([epe o oArropoAnbrM ilrarurrrrbrM troJIeM. Otnomesue noe{$uqu-
eETa uorJrorqeu4ff B Jrrrur{tr K noe${uqreury trorJroqeulr.E B EetrpepbrBr{oM ctrenrpe troJra-
raercf trocro.EEubrM. flpruulraerca, uro (pyuxquff rlcrorlutrRa uusefiso BaBtrcnr or olrtrqe-
cKoft rny6trEbr B JrEErrr. Vsrtbrsaerc.E qficro Korepelrrrroe tro qacrore pacceffEue rrBJrJEre-

sug.a ilisy1vt, B lrarprqe IlorJIoqeEEE JrrtrTllBarorcfi rrJreulr, coorBercrByroqne anolra.nruofi
AtrCtrepctrE.

floxasaro, rrro pellreEtre BaAaq[ cBoAtrTc.fi R pertreHtrro cllcreMrr IrETerpan-bHblx ypaB-
uegufi. Kgropafl rra'ns.er1rt o6o6qenueu unrerpaJllroro ypaBIIeEIIf AJIff {ynxqrft I
B, A. Arrr6airqyM.EHa [5]. flonyuenEas ctrcreMa rrErerpa.IBlr6lx ypaBEerrufi nerfto Morr(er
6r,rtr. pemerd sucreuso MeroAoM trocJreAoBareJlr,nr,rx upu6urmenr.rft rra aJrerTporroft abrqrc-
JIETEJIbIIOft MAItrEIIE.

THE REDUCTION FOR ANOMALOUS DISPERSION IN THE THEORY OF
ABSORPTION LINE FORMATION IN A MAGNtrTIC FIELD, by D. 1[. RachkoaskE.-
ihe formation of absorpLion lines wit,h an anomalous Zeeman effect, in a semifinite
uf6orpt.*. rviLh a unifoim magneLic field is considered. A constan[ ralio of Lhe- absorpti-
on coehicient in a line lo the alsorption in the continuous spectrum is assumed and a Ii-
near dependence of the sogrce function on optical depth adopted. Purely coheren[ radiative
scitteri'rre in a line wiLh frequency is taken into accbunt and also the terms corresponding
to anoma"lous dispersion in the absorption matrice.- 

iilr rnown that the solution of the problem is reduced to the solution of a system
of eo"ationi. which is a Eeneralization-of the inLegral equaliorr for the Ambarlsumian
q fuiCiion tSl. tte syst,eniof integral equal.ions can easily be solved numerically by the
inethod of suicessive'approximations using an elecLron computer.

Bnugsrae yrrera arroMaJrbrroft Ar{clepcul{ B BeeMaHoBcr(I4x KoMrroHeuTax JIrr-

Errtr Ha rroJr.flpr,r3aq[oHrIbre xapar(Tepl{cTl4H[ I4SryqeHufl 6r,IJro BnepBr,re I43yqe-

Eo B [1]. OAuaxo n [1] yuurbrBaJrrrcb Jrr{[b npoqeccbr r{crrrl{Horo lorJrolqe-
EI,I.E,rlpoqecoblpacce.EHuflusilyrleHllflBHyTpI,IJII4HI{I{HepaCcMaTpuBaJII{CB.
Iloarouy [pe,qgraBJrfler rlHrepec peilr{rt, saAaqy o6paa_orauufl lrllrtru IrorJIo-
qeur4fl B IIpucyrcrBI{I{ MaIHI4rHoIo IIoJIfl B IIaII6oJIee o6qeu B1{Ae - c yqeroM

.flBJregrr.E aEoMaJIr,Eoft AI{C[epCI4rI I{ paCCefHIIfl I{sJIyIIeEI{g. }tar lr o [2,31,
pagcMarpllBaercf JIIIUr, IIoJIy6ecKoIlesEarI arMoc+epa c oAIlopoAHbIM MarHIIr-
EbrM troJreM r{ Irocroflrrr{r,rM oTEoIrreHI,IeM Ko3{+rrqr{elrTa IrorJroq,eHl{fl B Irrr,J]1ru

K fioa{{I{qr{errry rrorJlolqellr{fi B r{elpepbrBlloM crreHrpe.
Ey4elt npeAIIoJIaraTb, qTO pacCe.EI{I{e u31yqegr4.s BrryTpll JII1H\1V [poI{C-

xoArrr .1ucro r(oreperrruo. B I3l 6nrno uonaaauo, qro Marpr{qy pacce.rllrr{fi

B aTOM Cryqae Molr(Ho rlpeAcraBrlTb B Br{Ae

s (r, r') : #) 0i (r) Fi ft').
t

(1)

Irlu4erc I u (1) BaBr{crrr or qrrcJra uo4yponnefi, Ha Horopbre paclqerlJltrercrr B

MarEtrTEoM rtoJre Bepxuufi ypOaeur, paccMaTpllBaeMoft JI:1.]flT.,YI. f' n f - COOT-
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tseTCTBeEIIO yrJrEI IraAeErrE Ir paCoerrBaEtrfi HBaUTa C EatrpaBneEreM Marrrrrl'-
Eoro [oJLa. Xapaxreplrayn lrBnyqenue B trapaMerpax Cronca f , f', V, U,
sarrrrmeM ypaBEeHrre [epeEoca usilyrreEtrE

) - - n^
cos 0f IL: (71_a)Ir- (1- ut ) S (r,T')7rda'_ Il +0ut) (t irl-r;.

4e ^Q)/\
B (2) uapaMerpbr anoruamnoft Alrctrepcutr BxoAflr Jrrrrrrb B Marptrqy (i * a),
ora Marprrqa 6una troilyqeua r [4] [cu. (3) n (4';].

li
Ur:ll

lo

.Bo.

flpeo6paaoraurae,
COOTHOIIIEHIIEM

Aprarar{arrr{Byroil{ee Marpr.rqy (3), KolrrrrreKcrro w Aaercff

DD*

tt

-iD

1 fr(D- D',) #ro + D',)

DD' J-rD' - Dt =!1p + D.)y2' ' v2'

-iD* J--*loo'- i) frt, + DD')

h*, - DD.) f,<t + DD.)

i_ I
"-7pz-tl

(5)

(6)

flpeo6paaoeaune t oopegerr"er Hexoropyro Apyryro clrcreMy rapaMerpoB
Cronca. O6oanasrM uepea .I1 u .I* coornercrBerHo crapyro r4 lroByro ctrcreMy
fiapar{erpoB CroHca. Cnser.Me)rqy arr{Mtr cr4creMaMr{ Aaercfi cooruorueHu.EMlt

I * : LTr, i r: L-rr *.
flpeo6paeonaur.re L-1 rrMeer BrdA

(7)

-iD. -iD

DD- | -iD
- iD.

- iD*

-iD
i-r-- lD2_11

1 DD-

l+, - D.) fr*r.- q +(DD._,)frti-ool
i#, + D.)#r, + ,.) #n*oo1|rg+ DD')

, (8)

(e)

(10)

AEJIEHIIbIM

IIMEIOT BI{A

(1{)

D=i
u

sin?T (2so-r-*l+1/
(rr - s2) cos 1

sr : Ir + 2i6h, k:.7,2,0.

]3erltqunrr lls1 0rr paBHE'r cooTBercTBeHllo Beilr4ql4HaM Op, 6p [4],
na noo${lrqr{eHr norJrorqeul,La B EeupepbrBHoM clrenrpe.

IJ clrcrenre [apa]rerpoB 1* ypanuenl{fl trepenoca uailyqenl,Ifl

)-cos0=-L:(Lclir\ +T I r, - :tl;-l) j ) p; (r) Fj (r,) 1'oto -JN J

I o +Pot) (tiqlLE..
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3,qecr,

rtAl-
t+q* 0 1 0

O l*L 0 0

o o r+#('.+'1) o

o o o l+jrr;+r_1
TAE

st : Tlt a 2zd1 : + {rr * sz * gp tZrr-sr-sz) *

*l/ ,

(r2)

(r3)

(r4)0i (r) : Litr (r).

IIPI4HIII{I BSAI{MHOCTIT

Ey4eu cqrrrarb, qro cpeAa onrrasecnoft rny6unrr T0 ocBerrlaercfi troA
yrJrold (0r, gr) troronoM r,rrrreHczBHo 9r ,I *r,. I4srencrasHocrb pacceflHHoro BBepx
lraryqeHufi B rra[paBJrenuz (02, cp2) 6yger

T *r: 17 - e) cos Orb (gr, gzi n - 0r)7-.1 (n - 0r, gr). (15)

Meung EarrpaBJreuzf tra4alouero r pacceffHrroro rryqa, troryqaeM

7*: (l-e)cos0rt, (gr, grt rr- 02, gz) 4r(r-02, ez). (16)

Vur.rrrrnar, qro Ail.E Marprrq pf 1y; srruoJr,fiercfl coor,orrre,r{e

0i (r) : i 0i fn - r), (tT)
IAE

110 0 0t

^ lor o ol':lro-r ol (18)

lo o o _11

METOAOM' AIIAJIOTI4qHbIM trPI,IMEHEHI'OMY B [21, UOTTNO .[OHA3AT},, qTO

0z(0r, Qr; 0z, gz) :Er(0r, pzl 0r, gr), (19)
IAE

pz (0r, pr; 02, ga) : 6 (0., q.; n - 02, 92) i. (ZO)

Ard@@y3HoE oT pAE(EHrr E OT TTOJIyEECnOHETI rr Ofr CpEAbI

Vpanneuue uepeuoca r,laJryqeur,r.fi r{Meer ror }r(e Br.rA, qro w (J4) t\:
,,^

cos e$ I. : (11\t r. +'(1;') 5 : Ol o)Ti ft,)I*aa, -ttt'32fir!_i

* 1#e Z o; rrl F'i (" - r,) € (#q) r.,,, (zt)
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rAe

€@):

exp[-(l *rt)zl 0 0 0

0 exp [-(1 * q-)z] 0 0

o o ',,n[-(r+]{'.+s1;2]. o

o o o"'r[-U*t6l+"-1,]
floarolry I{MeeM

/* (0r, gz) : (l - e) cos0o 6 (0r, pzi n_00, qo)io,

Vparnenre (25) nrnrercs o6o6uleru{eM r.rurerpaJlbHoro y-paBlrelrlafi gnn r[rynx-

uur g, troilyqeuuoro BtrepBbre B. A' Au6apqyrrtanonr [5]'

KOHTYP JII{H[I[ IIOTJIOIqEHT,Iff B AT}IOC(DEPE

Ilpulreuxr ror )fie MeroA, qro rr s l2l, troilyqaeM

.r*(0, 0') : +{L+Por, (#) i,-(r -")J 6(o' n-0')p' x
zft 

x (t +8.*'(#r) L'da'\IEo. (26)

flpu ueyuere pacceflHrrfr. B truurlvt e: t' u

Tf' : +{i * eo cos o (#) i 
}a-1

(27)

floerouy (26) ruomuo sarl{carb

f* 10, e, q) : /f)(0, 0, Q) -tj x

" { S a (0, q; rr - 0', q') 
'o' 

o' (E f cos u' p' (+-f ) L'a''} a'' (28)

flepexoga H rlapaMerp aw I, Q , V, U , iloJlyqaeM Rr'e 'f1t) (0' 0' 9)

$,:t*Pocos 'ffiJfi---,'
? (zrto - lr - 1z) 1- 2o (260 - 6r - 6z)o sin2 .r fli (ztlo - tlt - 12) -t- zct (

j- : - 
ps coSU --T- 

-

Do I l?tl?+12-nl2)-q2

(23)

.(22),

(2e)

(24),

(25)

Qrri,k: 32n '

6i (r) :'0i (r) + (1 - e) cos , 
5 a, (0, 0') 9i (y') da' .



rAe

rr : 1 + ry \,+ +(1 f coszr) (nr* qg),

P : Isiria 1 (200 - 61- 0r)2 * cosz1 (02 - 0r),,

o: $cos2y (r12 - tr) (62 -6r) * |sinn T Qqo- q- Iz) (260- 0r -02),

P : +cos y sin2 T {(200 - 6r - 0r) (q, * 11) - (Zno -Ir - Iz) (0, - 6r)},

*, : #sina I (2116 - Ir - Iz)2 * cossy (q2 - rlr)2.

(Dopuynrr (29) 6um runegenn r [1] trpuMenerrueM trplruqlrtra r{EBa-
prrarrrr{ocrr AJrfi BhrxoAfirqero uailyqeuufi r{elocpegcrBerruo r( ypaBHeHr,rm (2).

9racreurue pacserrr tro Bf,rpamerruro (28) 6yryr npoBegenhl r namnefimeu.
Maft 1966 r.

Jlureparypa
l. A. H. PasroBcr(rfi. tr{ss. Itpuucnoftacrpo{ua. o6c.,L962,28,259,
2. A. H. P a sH o B c Rnft. tr{ar. I(psrrucnoii acrpo{ua. o6c., i.967, 36, 9.
3. A. H. P a q x o B c n nfr. \[rs. Itprrucnofi acrpo$rra. o6c., 1967, 36, 3.
4. A. H.P asHoBcntrft. l[as, Itprrlrotofi acrpo(fna. o6c.,4,962,27,148.
5. B. A. A nr 6 a p q y M.E rr. ,{orr. AH CCCP, 1943, 38, .ll! 8.



AHAAE,Ml4fl HAYIT CCCP
I{ 3 B E C T IT E IT PbIM C }T O 

't 
A CT P O O I,1 3}IqE CI( O-trt OE CEPB AT O PU rr

Tou XXXVIL 1967 r.

USYIIEHI,IE 3MI{CCIII4 JIIIHIIfrI METAJIJIOB B YCAX UA IIICTffi
A. E.Itoaano

B csesenr'rfl runrfi ueraaJroB B ycax o6napyrxznarorcr cJreAyromle oco6essocru:
a) .nlrnrur c 6ourmrur poyJrarrAoBcxuilrr uuteucuBuocr.EMtr, o6paeyroqnecr AoBoJrbrro

Bbrcoxo o arlroc{repe Co.nuqa,.raueror trporarr(erEtre ABycropoEEtre ycu;
6) y ltnorrrx rr3 arrrx rrnuft ua6uroAaerca crrEEE actrMMerptrE, E qerr cua6ee JruErr-a, TeM

acrllMerplrfi BbIpaHeHa crrJrruee; actrMMerptrff oco6exso ctrJrruo Bhrpalxera B EarraJre paaBrr-
TtrE yCOB, a 3aTervr yMeIIbmaeTcE;

_.r) ,rnnlrn c Merrbmr.rMrr poyJraEAoBcnrrMrr trEreuctrBuocrffMtr, o6paayrorqrecr ray6me a ar-
noc(pepe Co.nHqa, rrrvreror oAEocroponurft nopotrnft cwr.ufr. yc;

r) na6.nrogaerc.fi aEoilraJrbuoe cae.resre tnsuft Na (Dr, Dz) u Mg (br, bz, bs),
floctpoeurr ([otolrerpravecxtre Ror{rypbr gMr,rccuu ycoB B ntrEuxx MeraJrJroB u BoAopora

tr rrccJIeAoBaE MexaHraM pacmuperrr. Xopomee corJractre c ra6nro4euraMu Aaer AotrtrnepoB-
cHoe pacflpeAeJreEl{e oMlvrccwut B ycax. BeJIIIsusBr oTEortreEr[E L]tol]uu troJr) reEEEre zB Eero
<ryp6y;renrmreD cxopocrr paarurrEbr An.t DoAopoAa E MeraJrJroB tr tror(aBbrBaror yBeruqeuue
cfiopocTrr c BbrcoToll.

XapaHrep cBeqeulrs ;runuft rrerarJroB B ycax, uo-BEAEMoMy, yr(aBbrBaer ua tor {anr,
IITo sBJreHrre ycoB r{Meer rrenoropyro ctparu(puxaquro tro Br,rcore,

AN INVESTIGATiON OF METALLIC EMISSION LINES IN MOUSTACHES
ON THry DISK, by.4. N . Itoual.'- Metallic line emission in moustaches has the following
peculiarities:
a). Lines rvith high Rowlandjntensities, formed at rather great heights in the solar atmos-
phere, have extended two-sided moustaches.
b). Many of these lines show blue asymmetry, which is the more pronounced the weaker
the line. The asymmetry is very pronounced at the initial stage of development of mousta-
ches and later decreases.
c). Lines with lower Rowland intensities, which form in lower depths of the solar a[mos-
phere, have a one-sided short blue moustache.
d). Anomalous Na (Dr, Dz) and Mg (br, bz, bs) line emission is observed,

Photometric emission profiles of moustaches in meLallic and hydrogen lines are ob-
tained and the broadening'mechanism inves{.igated. A Doppler emissioi. distribution in

moustaches is in good agieemenf with observations. The tl4 ratio and the clerived
tu

(turbulent) velocities are different for hydrogen and ihe metals anil indicate a velocity
increase with heieht.

The character'of Iine emission in moustaches apparently indicates that the mousta-
che phenomenon is somewhaf stratified with height.

,(rx uayueuilfl. evrrr.ccvvr ycoB rr Bctrbrmex B paBubrx JrlrElr.flx orrenb Barr(Eo
trofiyrlr{Tb oAI{oBpeMeEEr,re Ea6JrroAeHu.E B oTtrx JlrlEtr.flx, Tar( Kart BcrlbrlrrHtr r4

oco6euuo yc6r paaBrrBarorcn oqeEb 6rrcrpo, rr oAEoBpeMeEHbre Ea6ilIoAeEuE
o6.aaareilrnbr AJrfl cpaBueurlr troBeAeuufl paBfiunEbrx Jruurrfi .

Cuenrporpa$ 6ameuuoro coJrrequoro reJreoxotra (ECT) c BrueJre troBBoJlser
oAnoBpeMeurro troJryqtrrb ctrenrp B trHrepBaJre AJrtrE BonE 113200-6700 A
c EeKoropbrMu EeAoAepE(r(aMtr n yunrpasuoireroBofi rr AaJrer(oft KpacEofi rra-
CTflX.
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Ha BCT rroflyqeHo 6o.nr,ruoe qucro cner(rporpaMM ycoB c aruere. Mno-
IIIB I{3 IIIIX IOIIaBLIBaIOT HaJIIIqI{e BMIICCUI{ B JIIaHI{.EX MeTaJIJIOB. ,(nn llayue-
ur.rs 6rrnu rr,r6paurr cler(TporpaMMrJ ycoB Ha Ar{cHe c xpxoft Dlrr.rccuefi n-rn-
Hr{.rrx MeraJrnos: 29.vII 1959 r. (uracrnuxra 3335, 3336) u 3.IX tg60 r. (una-
crr{Hr(r{ 3551 , 3552).

29.VII 1959 r. ycr,r Boarrr{Hnu n 6orruol:i rpynne rrflrerr, Horopafl ZS.Vfi
rro.flBr{Jracb Ira Bocroqnoll xparc Ar{cna Co"uuqa. Ipyuua 6r,rna oqenr ar(Tr{Br{a:

9^y^ett EeoAHoxparrro rro-flBJr.EJrr{cb ycbr, Bcrrbrrrrxr,,r, flpxr{e rrr6pocrr. 29.vII
1959 r. rpylna cocro.flJra rrB Tpex 6our,urux tr.flTeH, B rroJryreHr{ noropbrx Ha-
6rro4anocr, MHoro flAep, r{ 6orrmoro qucila MeJrr(rrx usreu. rpynna H aro*y
BpeMelrrr etrIe He Aocrl{rJra MaRcI4MaJrbHoro paaBr{tug. Ycrr BoBEtrnJII{ tra Hparo
rIoJryreEI,I trflTrra Ha paccroflHr,ru p =r 0,5L or qeErpa Aucr(a. Cuexrporpaunarr
ycoB [oilyrreH],r flpu oqeH], xopomux uao6paxenusx H. B. Creurenno r H. H.
flerporoft s 7h20m n s 7h21^ (uocxoncxoe npelrx).

,(nx ucxnrcqerrr,r Btrv.flr.vrfi. aruoc{epubir pe{paxqr{r{ B yrpeHHue qacbr
crler(Tp ycon 6r,u cH.flT c AonoJlrrrrreJrr,uofi aepxanauoii cracreuofi uepe4 rrdeJrr,rc
crleHrp orpa{ a, opueurupyrcrqeii Hanp aB JreHr{e aruoctf epnofi 4lrcuepcr.{r.r BAoJr b
tr{eJrr{.

Vcrr nragurr B Jrr{Hrrrrx BoAopoAa or Ho Ao Hu. B nranuu Ho ycr,r oseH6
c,ra6r,re, e.rre BrrArrbr. rrprr BrrByaJrbHoM rrpocr\rorpe. B nuulur Hp ycr,r fpqe r.r

rlporfllr{el{Hee. Han6oree flpr(rr ycbr B ilu]r.]f.u Hr, B Jtttlflrru Hs flpKocr;ycoB
IIPI4MEPHO TAHA'I E{E, I(AK N HB. VCNI EAKJIAAbIBAIOTC,E HA Y3KYIO HIITI, HENPE-
punnoft aMrrcctr{rr, noropafl oqeur, cna6a s o6flacru Ho - HB. B o6nacur II,
It Hs florocHa rrenpepblnnofi ouuccl{u orrlerrl4Bo BrdArra, ?r r{ourpacr ee yBeJrr{-
sr4Baerc.[ u {raoneronyro cropouy cler(Tpa.

B nranra.ax H u K ca* ycr,r cyqecrneriuo fme, qeM B BoAopoAHbrx rrw'uflx.rlacro o [por.E)r{eurrocrr{ ycoB B trrunusx H u K rra Arrcxe rpyqro cyArrrr, r{B-Ba
EaJroEtelrllr{ r{a aMl{ccrrrc ycon uzrefi HelpepbrBHoft ottu.ccrr.w, noropa.E AoBoJr},-
Eo flpr(a B arofi o6nacru cflexTpa. Oco6enno Dro ornocr{Tcfl r( reM cJryqarrl{,
norAa _cneHrporpar\rMr,r ycoB rroJlyqeEbr c Ara{paxquonuofi peruernolt lr s o6-
Jracrrr H u K trolyqaercfi roJrr,Ko ne6orrmoii yuacron cnenipa. Hor4a Henpe-
pr,IBEafl oMJac,9rlfl. OTCyTCrByer ranu cna6as, .EcHo Br{AHO, qro DMTTCCUX yCOn o H
u K ca+ rlaMuoro frxe, selr B Jrr{Er4.Ex BoAopoAa. Toour,o B Hexoropbrx cJry-qaflx trpor.flxrerrHocrr. ycoB B Jrr{rrrr.flx H ll K [prrMepHo rar(a.E ]fie, Kar( B BOAO-
poArrr,rx. B [t] 6rrro yr(aaaHo, qro B rrexoropbrx ycax DMrrccr{fl s H lr I( Ca*
r{Meer ue6our-ruyro Ilpor.fr]fieHrrocr.r. Ipr,r [pocMorpe cleHrporpanru ycon naii-
AeHo' qro n 7p0/9.ycoB EMr{ccr{.s n H r.r K eaMerHo Hopoqe, seM ts Jrr,rHuflx BoAo-
poAa' a 4la 30Yo cpananxra c [por.rl]r{enHocrbro aMrrccr{r[ B Jrurrr{.flx Bo4opoAa.
tr{anecruo, qro Bo BcrrbrrtrHax.runulr H lr K Can, Hax rrpaBrrJro, AoBoJrbHo yBxr{e
rro cpaB}leHr.rro c BoAopoArrr,rMr.r ilrirllr4.sMu. ,(ra ycoa urr na6nro4aeM aHafloruq-
Hyro KaprrrHy.

'raxlrnr o6paaolr, ur.rpr{Hbr ycots B JrrrHrr.rrx H u KCa* ue [porr,rBopeqar: ua6-
JrroAeHr{.flM A. B. Cenepnoro [2], [oHaBaBrrrero, qro nalr6oted mrpoKrre
npr,rJrb.E, BoBrrr4Karoq[e so flash phase ncnr,rrrrxr{, cocroflT H3 Tecrroro c11ou-
Jrer{rrfl ycoB paBJrr{unofi nporai{{eHHocrrr,

vcrr nu4urr y Muorr{x turrwir MeraJrJroB ({nr. 1). Bra4 eur.rccnu paaJruqeH
y pa3Hbrx ttwsuit, flo xapaHrepy aMlrccr4r.r illt:alru Molnno paa6urr, Ira EecKoJrL-
Ho rpytrfi, cxeMarurrecxr.r [peAoTaBJreHrrr,rx ua Sur. 2.

It rpynue 1 otuocgrcg Jr:lrltr?r MeraJrJroB, 
"^xoropux 

na6rro4arorcfl rrporg-
)r{eHI{Lre ABycropouHr{e ycbr, uo4o6nrre reM, noroprre o6r,rsuo ua6nro4arorca
B Jrr.rHr{.fl x B oAOpOAa,

f( rpyuue II - tvuurr MeraJrJIoB, B r{oropr,rx na6nro4arorcfl rrenpor.rr}r{eH-
IlrJe AByCTOpoHHr4e ycbr.

r( rpynue III - Jrr{gtr{rr, -B r{oropBrx ua6uro4aercrr r,euporal*ennnrfi yc
ToJIr,Ko c cr.rneii cropour,r. V uexoropbrx r{B arnx nusr.rit rrMeerc.tr rax}fie
oMI{CCrrfi c xpacnofi cropoHbr, paclloJromeHrra.H HecHoJrrrno B ApyroM Mecre.
qeM aMuccufl ycoB.
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L 4383

)\ 4226

@ur. L (rpogorxrenre)

B ra6r. t upunognrc-rr crrr{cox rrrrHr{ft rpyn[ I u II, Ha6JuoAeHHLrx B crlel{r-
pe ycoB, rra rrJracrrlHxe 3335. B cron6qax ra6ruqbr [oMetr{eHlr cireAyloqrre
4aunue: 1) uonep rro rropflAlty,2) 4runa BoJIHrI l, uo xaralory Poyrau4a [3J,
3) anerueur, Q n 5) rroreHl{rraJllr Boa6y}HAeuufl Elrx{rrero rr BepxHero yponuei'i

<Dm. 2. CxeMar[secxoe ueo6paxterrre BtrAa ev,urccYu B pasiluqurlx rpytrtrax
runnft ueranJroB B ctrenrpe ycoB 29.VIt 1959 r.

(uo III. Myp t4l), 6) raurencraBHocrb trtrrrr-ft ro PoyilaHAV, T ut B) ranteucus-
rrocrb r{ BbICora cBeqenufl mr:uuir. B CIIeI(rpe xportroc{eprr no C. Murseuy [51.
B nocue4reft rpa{e Aaur,r uprrMeqaul{fi o xapanTepe aMr{ccrrl{.

PaCCrtlOrpllrrl Ciaqarla [It:urrII, B I(OTopbIx BIIAHrI AByCrOpoHIItre yCbI (rpyr-
nrr 1 u //). Ha Slrr. 3 [peAcraBJrerra BaBrrcrrMocrr, flpmocrrr I{ flpor.fl)fierrllocru
yCOB OT rroTerIIII4IaJIa nOa6yxrgeuIa.E Bepxuer'o ypOBH.s, pOyJIaEAoBCHofi rarrTen-

CrasHOCru luunfi .fR I{ B6ICOTLI CBeqeHI{.s JII,IHI{fi B C11exrpe xpotuoc{epsr /zrnu,1s.

5 I{sB. HpbrMcHoft o6cepnar., r. XXXVII 65
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tr4nreucusuocrb I4 rrporJl?fieHHocrb DMr.rccr.rrr B orAeJrbHbrx Jrr{Hr{.rrx orrpe-
AeJrflJracb Bl{ByaJrbrro [o cJreAyrou{eii runane: 1 - cra6as DMr{ccr,r.fl, 2 - cpeg-
uefi Rpxocrfr,3 -.Epxafl; AJrrr [porfl]r{eHHocrr{: t - xoporHatrl 2 - cpe4uefi
rrpor.fllr{e}IHocTlr, 3 - IIpor.rl?r{eHnaq. 3rr.r or{eHr(rr BecbMa opr.reHrrrpoBoqHr,r,
Tar( Han Br{SyaJrbHrjre onpeAeJreHpr.fl r,rcKa}r{eHr,r I{SMeHeHI4eM .frpRocTrr cneHTpa
c 4rnuoii BoJrHbr, BJrr,rflHr{ervr rroJrocxr{ HerrpeplJBEoit auucclru, .flpltocrr, r(oro-
poii raaueuaercrr BAoJIb crrer(Tpa, I,r Ap.

I4a {ur. 3 nuguo, qro ABycropoHHfl.rr aMr{ccr,rfl ua6.nro4aerca y ruuuii c paa-
JrIr{Hr,rMr4 rroreHqr{aJlarrau noa6ymAeHr,r.E Bepxuero ypoBrrfl, B ocHoBHoM DTo

JILTHTII{ c rloTelrquanaul,r -3,2; 4,5 u 5,3 ee.

,(anee, ABycroporrHr{e ycLr ua6mo4arorcfl y Jir.rHr{ii c 6otsulrMu Buaqe-
Hr4flr{r{ poyJlaHAoBcxofi unrencr{BHocrrr 113, B oCHoBHoM or 8 4o 30. tr4e ra6il. 1

Br{Arro, qro aro Jrr{Hr.rr{, Ba rrcnrroseHrleM Hecr(oJrbnr.rx (Mg br, br, br, Ca I
4226,78), r{Jrrr He ycr4JreHbr, unlr cna6o ycr{Jrer{br B crrenrpe xpouoc{eprr.

Ecnlr upe4froJroE{tr{rr;, qro Me}riAy a{{exrunuoft rny6unori o6paaonarlu.fi
nunr.rii rr r{x Mal{c}ruanr,uofi sbrcoroft cBeqeHrrrr n xponoc{epe /z,i{a*c cytqecr-
Byer rroJlolr{I,IreJlbHa-fl ltoppeJrflrlr{tr, To trrB Sur. 3 Br{AHo, arro ABycropoErrrae
ycnr na6rroAarorcfl y nuuuli, o6paeyrculuxc.rr AoBoJrbHo Br,rcoHo: BHaceHr,IE
y'zn o*" 4r-fl orr,rx rr.runfi HaxoArrrcfl B ocHoBHoM B rrpeAeJrax or 600 Ao
2500 nu.

V nauorux r,ra arrrx nuguli ycbr aclrlrMerpr.rqnr,r: cr{}ree Hpr,rJro cyn{ecrBeutro
flpce HpacHoro, TaH qro y Helioropbrx lur.rlu,i er{rrccrr.E B HpacHoM npbrJre eABa
tsaMeTHa.

Paccuorplru ABe cnenrporpaMr,rLr ycoB: u.lracrr{Hr(y 3335, rroJryqer-
HyIo B 7h20n', Lr rrJlacrr{Hlty 3336, rroJryareurryrc B 7h2!Da. Ha cneHrporpaMMe
3335 na6;rro4aercfl AoBoJrbHo cr,rrrbr{a.fl acr{MMerprrfl (crrr. uplrtresaHu.fl ra6;r. 1).
Oua cnnrnee Br,rpalxerra y .nltul,rr:i, o6paayrcquxcx r.ny6me (nuuulr c MellbrrrrrMr{
poyJIaHAOBCnr{Mr{ I4rrreHCI'IBHOCT-trMI{, I\{eHblrrLrMr4 r{aHCr{MaJIbH},rMr{ BblcoTaMI{
cBerreHr.r.fl n xpouoc$epe), tr Merree Bbrpalr{eua y llrnnli, o6paayroqlrxca
B6IIIIE.

Y calrr,rx crrJrr,Hrrx truuurt [pr{ BrrByaJrbHoM rrpocN{orpe acr4MMerpr{fl npa-
HTUSeCHU rleSaMeTHa.

B ra6n. 2 upr.rne4eu crrlrcox rl,rulrli, B Koropr,rx Br{AHr,r ABycropouHr{e ycr,I
(rpynnr,r I u II), Ha crrexrporpaMMe 3336. B cron6qax ra6nr.rqrr noMerqeHbr re
?fie AaEHLre, rrro I4 B ra6n. 7,

Itax ulr4no uB npl,IMeqarurfi ra6r. 2, acuulrerpr,r.rr ar/rrrccrrr{ ycoB Ha crrexTpo-
rpaMMe 3336 cyulecrBeHHo cna6ee.

O6paqaer \a ce6a BHr{N{aHr{e aHor\,raJrr.r.fl cBeseHrtfl nlrulrii Mg (br, br, br)
u nunlrit Na (D1, Dr). Ha crenrporpauue 3335 B Jrr4Hr{.rrx Na unreerca uyrr
BaMerlrafr EMr,rccrlrr c quuer,i cropoHbr. B tunn.sx Mg ua6.nro4aercrr crrJrbr{afi
acrrNlMerpl{.fl, rI our.{ cna6ee mtruii Fe I c roir me poynan4oncnoii r.rureucr.rBrro-
crrro. Ha crrexrporpanaue 3336 ycr{ B Jrr{Hr{flx Na (D1, Dr) 4ocrrararcr cpe4nefi
.flpr(ocrrl n rrpor.fl)fleHHocrr{. B nururgx Mg acr.runrerpr4.rr ycoB uosru ucqeaaer,
Ir orrlr cralroB.flTctr.flpse, B To BpeMfi Har( B Jrr{Hr{.flx }I{eJreBa rr r{aJrr,ql,I.fl },"4221
.spHOCTb yCOB yMeHr,IulIJ:I tc,.

Anotranr.r.a cBeqeHu.s nunr.ui Na u Mg na6nro4alacl, Tar{Ere r{ AJrfl Bcnlrrrrx}l
[6], n Horopoit ilLrHIr[ D1n D2 Na crannirplro6perarr, BaMerHyro r{HreHcrrBHocrb
ToJrbr{o uocJre Mar{cr{MyMa Bcrrrrrrrxrr, a JrrlHnu Mg (br, br, br) .apqailu ro}fie
BaMerl{o rroa}r{e Apyrux nuurar,1.

Paccuo. pnu rerlepb JII{HI,IrI, y norophrx B cr{Her{ KpbrJre ua6nrogaercx xo-
porxufi yc (;ruuuu rpyunu 1-I-I).

B ra6r. 3 upure4en crrucox atlrx nr.ruuir, n cron6qax rioMetrIerrbr re Eie Aarr-
Hr;re, qro u s ra6Jr. 1. Jhauuu paa6urr,r Ha rroArpyn\br cL, 6, B, e corJracEo oco-
6enuocr.slr aMr{ccr4r4 B orr{x Jrr.rHrr.sx (cu. {ur. 2).

Ha {ur. 4 upe4crarneubl re }fie BaBr{crlMocrrr, qro r{ AJrfl Jrr,rHrrii c uruporoft
ABycropoEHerl ouraccueit. ItaH tsrrArro rna Slrr. 4 n ra6n.3, ruHuu, orHeceHHr,re
K rpy[tre flf , uv,ewr noreHr{r.raJrbr roa6yx4eulr.rr BepxHero ypoBr{fl or 3 4o
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7 ee, 6oJrr,ruuucrso na Er{x r{Meror troreHqr{aJrr,r noa6yrxgenlrr_ -zr} n
5,4 eo.

Jlr.rulru c ruuporoft ABycropouHefi alurcclrefi (rpyrnu I w II) rr Jrr{Hr.rrr c Ko-
po:rHoii _oAHocropouuefi aMuccueft (rpynua III) uiercr oArrr{ r,r re }r{e roreHrlr{a-
nnr noa6yrxAeHu.s BepxHero yponua. flpxocrr, u Ilpor.fl]fieEHocrb ycoB B Jrr{-
Ilr{.ax BCeX rpyun Ire 3aBr,rc.flT Tar(xte or rroreEqr{ata noa6yxAeHr{.8. Tax qro

ceJrer(TrrBHor o Me xaHrrBua n oa 6ynrAerrr{rr.

_Jltrulrra c oAlrocroposuefi oulrccraefi rrMeror poynaHAoBcxr{e r.rHrescrrBEocrr[
91 3 go B, uaxcrauaJrbrrbre BBrcorr,r cBeqeHr.rfl a xpouoc{epe - or 350 lo 600 nn,
Taxsrr'r o6paaou, aro - Irttnrtvr, o6paayroquecx rny6xe n aruoc{epe cornqa.

Enrur paccMorpeHr.r ra*?r{e ycrr 3.IX 1960 r. (unac,aunn^3551, 3b52),
KOTOpr,re BOSHr{r(Jrrr s 6oublroft rpylne r.ETerr Ha paccro.frr{r4r{ or qeHTpa p :
:_9,.6_0, y caMoro xpaa ne6onr,ruoro rr.Erua. CnexrporpaMMbr ycoB [oryqeubr
B 7h47lt1 r,r n 7h48,,. ftaqecrno uso6pameuuft uecxonr,x6 xyxre, ceM Arfl ycoB
29.vII 1959 r. vcr,r oseHr, nporfl)ileHrrbre B Jrr.rur{flx BoAopoAar.rBr.rAr{br BrrJrorb
Ao Hro' B lrecre ycoB B Jrr.rHr{.fix BoAopoAa BrrAerr ne6onnruoft a6cop6quouurrfi
au6poc B r(pacHyro cropoEy.

B nlrnr,rsx H u KCa II ycu AoBoJrr,Ho rrpor.E)fieuubre, a raxlr{eBr{AHr,r B Jrrr-
Hl{flx MeraJrlon. Itan u B cryqae ycon 29.VII 1959 r.,ynraulrfiMeraJrJroB rra-
6nrogarorca ycr,r pagJruquor,l uporrmeuHocrrr. B ra6n. 4 upnne4eu crrrrcon Jrrr-
uur,i uerannoB, B noropr,rx ua6urcAarorc.E ABycropoHrrr{e ycbr; n cror6qax
AaHr,r re ffie 3HaqgHufl, qro ra s ra6u. 1. Ha {ur. 5 fipeAcraBJrerrbr re ]fie saBrr-
cr{Mocrr{, qro u Afifl ycon 29.VII 1959 r. Onn 4aror aHailorflrrHyro Kapr],rHy cBe-
qeHlrfl tuulrii MeraJrJroB. Jllruuu Na u Mg fror(aarirBarcT Tar(yrc xte auoMaJrrrrc,
HaH B rrpeAr,rAylleM cJryqae.

PaccuorpeuHbre clryrlall cBesenr4.fl nnulrii MeraJrJroB B ycax roHaabrBaror cJre-
Ayloqyrc Haprlruy cBeqeHr.{.s: Jrr{HI{r{ c 6orsruunlr poyJraHAoBcnr.rN{r{ }rr{Teucr.rB-
Hocr.sMr,r, o6paayroquecrr orHocrrreJrbHo Br,rcoxo n aruocsepe Cotnqa, r{Meror
AoBoJrblro npor.fl?I{eHnble ABycropoHHr{e ycrr, V }rHorr{x rrB Brr{x lrr.ruur,:i na6nro-
Aaercfl clrutrfr aclrMMerprr.E, u qeM cra6ee JrtrrHr{fl, TeM cr.rJlbHee Bbrpa}Rerra acrrM-
Merplr.s. Oco6euuo cIrJIblro BErpalr{eHa acrrMMerpr4rr B rraqaJre paBBr4Tr{fl ycoB,
a rloroNr yMeHbllraerct{ co BpeMeHeM. Jluulrlr c Meur,rrrr4Mr,r poyJraHAoBcxrtMr{
I{HTeHcrrBHocr.flMr{, o6paayroqueca uy6me n aruoc{epe Conuqa, r{Meror oA-
I{ocropoHHr.rrt Hoporxlrfi cvuufi. yc.

XapaHrep cBeqeurr.E luur,rit MeraJrJroB B ycax, [o-Br{Ar{MoMy, yxaabrBaer
rra ror Saxr, uro .EBJrerrrre ycoB r{Meer Henoropyrc crpatu{uxaqurc rro Bbrcore.
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lTnacmuuxa 3335

x5t84 MgI

)"4227 CaI

),5184',t491

).4383 Fel

,r.5896 Nol

.1,5890 Nol

OOTOM ETPI4qECKIIE KOHTYPbI

Ha {ur. 6 ll 7 npegcraBJreHr,r Hor{rypbr 3Mr{ccutr ycoB B JrrrEr{flx BoAopoAa

Ir MeTaJrJroB; I{HTeHCr{BrIOCTrr BbIpa}fieHbr B eArlHtrqax I{HTeHCTTBI{OCTII COCeAEeTO

c Jtvfrlrefi. HerrpepblBEoro crleKrp a.

,(nn ycon 29.VII 1959 r. vIB II:l:HvIfi. BoAopoAa {ototuerpllpoBaJlacb JIrIItrb

Uau6Oilee .spxag B EIIIX yCaX JIIIHIIfl Hr. ,(nr EeI(OTopbIx Ilrsuft trptrBeAe-

EO TOJrbr(O 6Oree rpxoe crrHee r(pbrJlo.

@ur. 6. Itonryprr [a6brrosuoft aMrrccl{It Ar, no4opograrx
tr Meralnrqecnux luuuft B ycax ZS.VII 1959 r.

Paccrrlorpuru MexaEI{BM pacml{peufifl nlur:n:zft B ycax. B [1] u J7l uolyueno,
qTo B ycax xoporuee corJlacl4e c ua6nro4enrr.flMrr AaeT AotrIlJrepoBor(oe pacnpe-

AeJreH[e SMIrCCUrr.

Jlorapu{Ml{qeoxre r(olrrypr,r, rocrpoeEubre B oc-Ex (lg 1, A},'z) ({ur. B-11)'
rrOr(aBbIBarcT, qTo trpaKTI(qecKI4 BCe ilvlEwrt xopoIIIO upeACTaBJIfiIOTC.fi trpflMLIMII.

0ror {aHr rrogrBep)ItAaer fioilyrleuurrft pauee peByJlbrar' qro sMuccl{fi ycOB

Dacrtr[oeEa B ocEoBEoM AolrrlJrepoBcxzrrt a{Sextoia.
'--H;; ,rr"o ua dr,rr. 12 pacrorapeuue arrruccur.r B ycax rreBoaMo)r(Eo o6'anc-

nurr {opruyrol ,-riar [BI, noroparr rpeAcraBJrfer co6oft Eenoropos EeMar(c-

BeJrJroBcROe pacfipeAeneHl{e cfiopocreu IIpE HeHoropblx HecTaqtroEapEblx .yc-
JroBtrflX? rrTo .EBJIfleTcfl troATBeplI(AeI{IIeM pesyJlbTaTa, UofiyseEEoro B ITI.

76



F'
N
\lN f,..

Ei

C.o

x
co
aq

c)h

{
(.o

rr

:B
Cd

H.

o

o
Fr

A

E'
z.
bqJ
€o
LD
,<

s
tL
\o\it

I'
o{

s
L.

eort
:f

o
=<n
!-
k:



@rrr. 8. Cpaaueune na6rro4aemrx RorrrypoB ycoa (n,racrnuna 3335)
c a1!frenrou ,[ouunepa (crree rprr.rro)

@ur.9. To xte, qro Ea {nr.8, Arff trracrrrsnn 3336

?8

i



r,0 zl t! al s,o He tA,

<Dur. t|. To xre, qro Ha Snr. 10, .uJrrr nrrHr.li
METAJIJIOB

@nr. 1 0. Cpanuerge_ Ha6firoAaeMbrx uoHrypoB no4opo4xsrx .nunlrfi
B ycax c a{([exrou ,{ouraepa 1n}rhcrnrrna'Bb'51;

I - cuHee (pbrno; 2 _ fipacHoe



flo naxrouy rrpffMbrx nuuufi B ocEx (lg/, AI'g) Mo)I{Eo oIIpeAeJIIIrb AontrJle-

poBcr(yrc rIoJIytrrI{prHY AI.o' B r.a6q. 5 upnnegeur'I sHaqeHl{fl {9i"':P^ti^t:1-}-
iory-rp^ ltr,, orromerure Al,l/I rI sHaqeHrI'E <ryp6yleutHbrxD cltopocrel{

8,.
Mr,r SLIAI'II{, rlro AJIfl ycon 3'IX 1960 r' (nracrunxa 3551) orHollreHtr^e

L\,ol?" Ans nuulrft BoAopoAa y6r,rnaet c IIoMe_poM 6alsrteponcHoil nlrsr'rlr' IIo-

noOt"urfn'a{{exr 6nn uonyuerr rar(Ere u s [1]. fIo-suAuMNY, yMel{bme,ue

Ti;li-; 
"6,fiupo* 

6rrur.pou"Hofi nnnr,ru ArIs ycoB pearlBEo. ,[,alee, HaK B crly-

;;;;;;;^rg.vii rgBg r., rar( rlr B cilyqae ycoB Ha cre*rporpau*e 3551 oruo-

aarr* LxolLrI trOJryqelrEbre r{3 Eero <typ6yneurHlle)) CKOpOCTI{ pasJItrqHLI AJIfl

BoAopoAaI{MeTanJIoBI{IIoI(aSbIBaIoTyBeJIIIqeHl{ecHopocTl{cBbIcoToII.

4340,48
11383,56

5183,62
4226,76

H1
FeI
MgI
CaI

1.67

91

71.5
,1.28

4340,48
517 2,70
4383,56
4404,76
5895 ,94
5BB9 ,98

6562,82
4861,35
4340,48
4r0l,Bs
5167 ,33
5172,70
1tr,26,76

4383, 56

4415,r4
589 5 ,9zr

ll"1acmuHta Jooi)

2,4L
\,32
1,98
t ,81

Ilnacmuu,na 3336

1,,20
0,943
o, 790
7,75
0,785

Ilnacmuu,na 355L

6 ,87
5,05
.),.1,

2,35
a',gL

7,84
I ,06
7,2L
0 ,91
0 ,81

5,56. t0-4
3 ,03 ' 10-4

3 , 82. 10-4

4, 38' 10-4

5,41..10-4
2 ,33.10-4
2,16. l0-4
t ,80. t0-4
1,95'10-4
1 ,33 . 10-4

H1
NIg I
FeI
FeI
NaI
NaI

Ho
Hp
H1
HO
Mg
Mg
Ca
Fe
Fe
Na

I
I
I
I
I
I

10 ,5. t0-4
[0,4.70-4
7 ,77.70-4
5 ,86. t0-4
3,7L.L0-4
3 , 56. 10-4

2,51.10-4
2 ,77 .10-4

2 ,06 . 10-4

t ,38 . t0-4

162
70

65
54
58
40

3{5
3t2
233
176
4.17

r07
75

83
62
41.

14 a c p an ueuurr r<ry^p^6-y.reHTHb^rx)) CH O p OCTeii aT OMOB MeraJI JI OB, IIoJIyqeHHI',Ix

AJrrr cner(rporpaMM gig5 ,n 3336, nr,rg,uMo, Mo]n'o cAeJlarr, 3ar(Jrloale,r{e' rITo

urru.ruua oryp6yrerrrlbre) cHopocrrr 6oJILIrIe, a troToM yMel{blnalorcfl' XOT'I /IJI'fl

;;;;;i ;";;pt,ga FI, cxopocrb ocraJracb rparrr4rlecnl{ rlocrorgrrof'r. }tax uaue-

HeHlre actlMMeTprrrl, raK r{ r4sMeHeHI{e <ryp6y.ueutHllxD CItOpOCreli yxaar'rnae,
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@ur, 12. Cpanrerre ra6.rrogaeurrx rtolrrypoB BogopoAEbrx
llwnufr. B ycax c BaBucnMocrrro I - e-oa^ luaacrrnna 35bt).

O6ognaqenzs re x(e, trro ua r[zr. l0

Ha^oqeub 6rrcrpoe pasBrtrrre flBJreEuE yCOB, rar( HaH crrer(TporpaMMbr 3335,
3336 ronyueubr c rrErepBaJroM BpeMenrr B tm.

Aurop 6-narogapen rril.-fiopp. AH cccp A. E. cenepEoMy Ba o6cyrfiAe,ue
,qaunofi pa6orrr.
Maft 1966 r.
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1. l, E Cesepunii, A. H. ItoBaJrB. I{aa. }tpuucnoft acrpofiua. o6c., lgBL26, 3.
?. 4. 8.. C e -s e p g hr-ft. Acrpou. x., Lgb7, g4, 688.
3. Revision of Rowland preliminary table of Solhr Spectrum Wave-lengths. Washington,

1928.
4. C, E. M o o re. Conir. Princeton Univ. Obs., 1945, N 20.
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6. B. f. E a u n u. tr4as. Itprir'rcrot abrpofiia. bOc.. ISOS. Bg. 118-
1. 4. _8. p-e a e p E E ft. llan. Itpnr,rcnot ricrpor[iua. o6c.,'195b, Zt, t}t,E. J. Jettspis, E. v. p.a. H. J. Smit[. Astiophys. J:, 1959, l}g, t46.

6 UaB. I(prrucrofi o6cepnar., r. XXXVII 81



AnAAEMUfl, HAYTI CCCP

]4 3 B E CT14fI I( PbIM CI( O It A CTP O @I4 3 I{ ltE C }T O trt O EC EPB A T O PI{ PI

Tou XXXVII. {967 r.

TIOCTPOEHUE KPtrBbIX POCTA
C IIOMOTIbIO ABM <MIIHCI(-II

II. B. T o0os,,r,w10oo, H, E, C rnem,anf,ru

[alorcx aJrroprrrM u 6ron-cxeua rrocrpoeEv.s nplrBr,rx pocra rro na6,rroAaeurrlt gnBuBa-

JlerrrHbrM rtrI(plrnaM wt:uuia. tr{e cpanuenzr axcuepurttenraJr},IlbIx ItprrBblx pocra c celr.reftctsolt
Teopertrsec1rx RprrBr,rx otrpeAeJrrrorcn reutephtypa noa6ym4enu.a, .typ6y;rerlTrrafl cxo-
pocTE, I( trOCToaHHarI SaTYxaEIIs.

CONSTRUCTION OF CURVES OF GROWTH BY MEANS OF THE MINSK-I
ELECTRONIC COMPUTER, by /[. V. Godounikoa and N. N, Stepangan.-The a-lgorithm
and block-scheme for the consiruciion of curves of grorvllr lrom observations oI equiva-
Ienb widlhs of lines are given. The excitalion temperature, Lurbulent vel-ociby and d-ecay
conslanL are determined"from a comparison oI the experirnental curves of growth atLd bhe

family of theoretical curves.

Merog l43yqeguff {uerauecnux ycJIoBIIft c 1loMoqbrc RpIIBbIx pOCTa Eax_oAI{T

rurrp6noe npLIMeEeHI{e HaK B BBeBAHofi, rax lI B coluequoit {uauxe B rex o66el(-
Tax, rAe MaJrbr oTnJlorreHrrfi oT JroHaJrbEoIO TepMOAI{IIaMI{qeCHOrO paBEOBeCI{ff.

B cn.gau co Bce 6o;ree unpoHlrM rrptrMelrenl{eM oJlel(TpoHlro-BbrqucJrureJlb-
Ebrx MarrrrrH flpu o6pa6orme Ha6JrIoAeHI4ft HaM IIpeAcraBJIfercE qeJlecoo6pas-

EbrM CoBAaIr[e nporpaMMbr, KoTopaf IroBBoIrflJIa 6r,1 6ucrpo crpollTb_npr{Bbre
pocra rro ua6nro4ierrbrM DKBrrBaJrorrrur,rM Irr[pI4IraM ltttnuft, Harl6oree o6lexrras-
IIO CpaBEUBaTL I,IX C TeopeTtrqecftllMtr I{pI{BI;IMI{ I{ HaXOAI{TL TeMIIepaTypy BoB-

6ymgeuux Ir Apyrue [aPaMerPbI.

lr METOI tIOCTPOEIItr.fl I(PtrBbIX POCTA'
BbIBPAHHbIU nJLfi MAmITHHOfi OEPAEOTnIT

HegocrarHou 6onrmrascrBa MeroAoB trocrpoenrr-s fiprrBblx pocra rlo AaHHr{}I
ga6rroAeur,rfr. r,srrgetcs Hefioropafl Cy6seHruBHoCrL B CoBMeq,eEI{II coBolty11-

HO0TI{ ToqeH, IrpeAoTaBJrflotrIrrx Ha6ilIoAeHuf , c TeopeTl{secKtrMl4 r(puBbIMI{

(ctr., uaupuMep, [11). B t2l ucrroJrbsoBan 6onee o6rexrusRr,rfi <<nero4 upo6>.

btrnano, nnu4y 6olltrIofi rpyAoeMl(ocrl{ npra pysHofi o6pa6or:xe, B sroM cJIyIIae
Ta1lr(e rpy[Eo 6rrtn ynepeIIHbIM B roM, qro RbI6paHEbIfi BapI{aHr coBMeq,egl{.s

TeopeTrIqecfi OI,l Hpun Ofi C aHCIIepIIMeIITaJI LHsIMI{ r oql{ aMII Eal4rryqmuft .

TeOperrlueCxylo HpI{ByIo pocra - BaBr{cl4Mocrb IIoJIHoft eueprrar, [oIJIo-
qaeM6fi B lyr6vtr, or qI{CJIa aTOMOB - MO}I{Ho saAaTb B BIIAe ItpIIBofi B oC.Ex

u, o:

u:lgno:L*IeSl?"-@e,
u:tsh:ry++u+

(1)

(2)

trlla ra6nrogeEflfi olpeAeJrffror DnBr{BaJleHrlrr,re Iul{prrHt;r Wu Jlr.rHr4fi c I[3Be-

CrHbrMr( ?t,i, lg gllui u si (roreuqraan roa6yxAentr.fl n aa). Sarerrr saAalor [peA-
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Bapl4reJrbHoe sHaqeHI,Ie @ : 504A/Tnoa6 (73636 - reMneparypa BoB6yrr{AeHr,rfl)
lr olpeAeJrrrror l(Jr.fl raxAofi [ru]d-trrt BeJrr4qr{Hr,r ri, yii

tt : lg, gfl'"1-.@ei,

w.r^iUt: t8=- ,
tri

(3)

(4)

Coronynnocr_b- rosex (q, yt) o6paayer Dnclepr.rMoHraJrr,Hyro Hpr4Byrc pocra
B oc.sx fr1 a.I\aH Jrerxo Br.rAerr, ue (1) u (2), xoopAr{Harbr fr, a orfiuqarorc.fl or
z,r, a roJrr,(o [ocro.flrrrrrrMr4 cJraraeMr,r*qu L v lg clut.

Sareu Er(cflepr{Mer{raJrEfla.fl-HprrBa.rr pocra coBr{eqaercfl Hauilyqulrm o6pa-
3oM c reoperr,rqecHoli ttpueofi. MateuaurqecHl{ BTo oBHaqaer, q.r.o Nrbr rraxoAr,rM
rar{rre Lr v Ly, [pr{ Koropbrx cyMMa HBaAparoB paccroanurt or Bcex roqeH
c I(oopAI{Har&MlI ZIi : r,, * A,r u ui : ?/t * LU Ao Teoperuqecgor:i npunort
HauMeHLItran. Haxoxt4eluure Lfr rr Ay npoBoArrrctr Mero[oM rrocJreAoBareJrbHbrx
rrplr6.nr.rxeruri.i. flo4po6nee o6 arou 6y4er cr(aBaHo rrru{e.

Brrnu paccMorpeubr ABa Bapr.raHra yrorrHeHr4rr rel{rreparyprr. fleparrfi -MeroA npo6, rrprllreuennr,rr,i y 12). flocne4ona:reJrr]Ho BaAarorcfl pasnr,r; O,
c r{oropbrMr{ crporrrc.rr DKCrrepI{MeHTaJrr,Hbre I{plrBr,re pocra. 3rn xpr,rrr,re coB-
Merrrarorc.fr c reopert4secKr{Mr4. To ana-reuue O, nplr noropoM aro coBMetrleHr,re
c o4Hor,i uB r{pr{Bbrx nar.r6onee recHo, T. e. cyMMa fiBaAparoB pacctoxnuii or
Bcex rorleK 4o xplrnoft MI4HI4MaJIFHa, rrpl{HtrMaeTcfi Ba r{cnoMoe. Btopol:i oa-
prragr BB.fir HaMu r,rs [1, cnp.2491. B arornr cflyrrae [ocJre roro, Har( naii4eurr
l{oBLIe HoopAIiIHaTbI AJIfl Bcex BItClepI4MeHTaJIbHbIX ToseH Ut : fri * Lr
rr ?)i: u1! Ly c npeABapr{reJrr,HhrM sHaceH[eM O, onpe4enflrorcfl Roop-
Ir.rHarr,r LI i Tex roareH nr,r6panuort reopeTlruecHoft xpunoft, y noroprix'Vt: ut, I,I 3areNl IlaxoAtlrc.fl paBHocrLI Yt: U,,- IgSll'u. floAcranlrn Ui
u; (1), noJryrrxM

Ye:L-O'ei

'?ro - nunei,inoe ypaBHeHr{e orHocr4reJrr,tto L w @'. Peruas crlcreMy I ypanue-
nuii c AByM.rr rrer{BBecrHrrMr{ MeroAoM Har{Megbrur,rx r{BaAparon, uaxo4lrlt Z
I{ yrorrHeHHoe BIraqeHI{e @'. 3ro HoBoe BHaseHI{e rloAcraBJrfleM B Br,rpaxteE]Ie
(3) l.nn ri BMecro npeABaplrreJrbHoro @ ra uonropaeM Bce olepaqura cuosa, Vros-
HeHr{e npoAoJr?r{aerc.tr Ao rex [op, rroxa oqepeAuoe O,, He noJryrrrrrcfl paBEErM

npeAr,rAyrqevry Or-r.
O4nuu rrB ocHoBHbIx aJIeMeHTos scert nporpaMMbr fBJrflerc.fl Haxo]r{Aenr{e

A,r u A,y, o6ecue.rusarctrIr{x Har{Melrbruee paccroflHr{e Bcex roqex or o4nofi na
reopernqecHrrx Kpr.rBr,rx. Paccuorpr{M sror Borrpoc 6olee uo4po6uo.

Bernqlluur Lr n Ly HaxoA-rrrc.fl MeroAoM rrocJreAoBaretsurrx uplr6nume-
ru.lr:i. floscnr.rM Ero crre4yroqrrM qepre?fioM (Slrr. 1). ilycrr BaAaHa reoperr.rqe-
cr{a.fr r{prlrBafl pocTa B oc.trx u, u. EcJ/.v r{a ToT xre rpa{lrH HaHecTr{ ToqRlI, IpeA-
craBJr.flroqr{e ua6ruo4eur{fl, oHr.r pacnoJrox{arcfl rAe-ro B cropoue or xpnnofi
(o6naxo rosex n nepxuefi qacrr ueprexra). B Haqecrse HyJreBoro upu6nlrineunn
(Lro, Lyo) I\{o}r{Eo BB.rIrE, paBr{ocrr, HoopAr4Har nro6or"r ua6nro4aeuor"r rosnu
u xaxoii-lu6o rosnu reoperuqecxoft xplrnofr. Mr,r 6paru roqxy (os, !Jo), rrr{erc-
rqyro Mr,rrrr{MaJrr,Hoe sHaqeEr4e y, rr coBMerqaJrr,r ee c roqxoft (uo, vo) reoper}r-
qecHor,i npr,rnoir, AJrrr r(oropoirV :0. 3ro gaer Ayo : -Uo, flpuqeM Lyo on-
peAer.ser coorBercrByroqee Buaqeuue A16 - [Io - 16. flpu6anlre orlr A16
w Lyo Ko BCeM KOOpApr[raraM fri, ai, IIoJIyqr4M roqHr{ c HoBr,rMrr noopArrEaTaMr4
ui: ri *l- Aro 14 ui: h* LAo (r. e. ace o6naxo rosex ua {ur. t pacuo.no-
)r{rlrc.fl s rrlrlnflerl rracru xpunoii). Satenr onpeAeJrtrercfl cyMMa HBaAparoB
pacc'roaulrfi or Bcex roqex Ao reoperrrsecxoit xplruort (X1) (paccro.rrrr[e AJr.E
o4rloii r{B roqex (ut. ut) na {nr. I o6osua-reno qepea r1). 3ra rer{yrqafl cyr\{Ma
ai 3&froMl4rraerc.fr. ,{a.nee n Ars npu6aBJrfleM h,*, r. e, cN{eqaeM BCe roqHrr BAoJrr}
ocrr fr ua lt,*. flocne ororo cuoBa HaxoAr.n\{ cyMMy HBaAparoB paccroflrrr,rri Ao
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IrpuBoii or Bcex roqe1. $ty nropylo re11yqylo cyNIMy-cpaBIlI{BaeM c IIpeAbIAy-

qefi. Ecnlr BTopafi cyMMa oHaBaJracb MeIrbIIIe [epBorl, ro salloMl{Haercfl Bro-
pafl CyMMa BMeCro trepBofi I{ BCe ToqHI{ eqe paB CABI{raIorCfl Ha llx BAo$b o1n u.

tux opogorffiaercfl Ao rex rlop, flofia orlepeAgafi cyMMa He cTaner 6olrrre upe-

AblAyqefi. fIOCne ArOIo oT IIoCJIeAHeIo 11oilyqeEgo1o sgaceglrg Ar orsuN{aert

h* u Cg]na EaxoAIIM CyMMy HBaAparoB paCCTogEI{fi, CpaBEI4BaeM ee O trpeAbl-

nJiqeft cyMMoii. flocreg,una otrepaqus Eeo6xoAuMa AJIr cJlyrlafl' r(orAa nplr
rrepBoM )r(e cMetqeHI,I[ 11o oou fr Te11yqafl cyMMa ona3aJracb 6olrme trpeAli-

Ayqeft.Tax ugelr, oTgrrMafl OT A2 BeiluquHLIlzic, AO Tex IIop, 11oxa IIoCJIeAyIo-

qaa CyMMa He CTaHer 6Onrme trpe[blAyqefi. Tor4a eTa MI{HI{MaJIbEafi cyllilla
r{B Bcel >1 BauoMrgaercfi, Ee o6oara.raeM )ai orra flBJlflercr IroBoft re6yqeii
cyMllofi. flalee BCeroqHIIcABu1alorcfl BAoJIr, ocyr?1 1r. e' K Ay upn6aenfrev.h,,.

I4 onoBa EaxoAI{M IIaI,IMeEbItryrc CyMMy I{BaApaToB paccr:oxnraft or roqe1 ,i{o

npr4Bofi, cABI{raE TOqHII BAOJIb }CVI frt r. e. EaxoAI{M rer(yqyro >2.- 
oupe4eueEr{e MrrEuMaJIbEOftCyMMbI )z I{ CoorBerorByrorqero-eft ay npo-

BOAT4TCfl aHaJlorl,{qEo EaxoffiAeIlIIIO IIUtrIIMaJIbEOTi CyMMr'r xr. Mranlrlta.nr'nas
cyrrarvra ), aatouuuaeTofl (o6oallaqaeM ee )B), uocJle qero Irrarrl lt* tt h' AeJItl-
Cfl IIOUOJIaM, I{ BCe OtrepaI{I4E IIOBTOpflIOTCfl C IIOJIOBI'IIIHrIM ItraIoM, 3&TOM C 1/a

mara r( r.A. Ao rex IIop, [ol(a ABe trocJIeAoBaTeJIbHLIe cyMMbI ), ue 6ygy'I
OrJrrrqarbgfl Apyr or Apyla Ea l(anylo-ro saAaHEyIo Be;1uqI4Ey A. Mlrs[MaIr,-
Ea.fl cyMMa X5 aanonlllnaergfi (o6oBHaqI{M ee )n), II BCe or1epaqul[ tloBrop-alor-
Cfl OTHOCIITeJIEEO BrOpoiI TeopeTuqeoroit XpnnOfi, TpeTLefi I{ T.4., IIoKa IIe
6yger uafiggua MIIEI{MaJIbI{afl cyMMa )n upu [peABapIIreJIbI{oM sHaseguu
O.'$ra o11ogqarerbgafl cyMMa I{ coorBercrByloq[e efr. Lr w Ly, @ I1 EoMep

reoperuqecKofi Hpunoft flesararorctr.
bcraruurnocfi Ea orrpeAeJreErrr{ paccroflIrl{fl or roqr(u Ao npllBoii B cJryqae'

fiorAa reopertrqecxafi KpIIBafl BaAaerctl ra6ruqeft (rouxu Itpl4Bofi c KoopAI{-

naraur u*, Vo, orMeqeEELIe roqHaMI{ Ha &r1r. 1). B aroru c;1yqae pac6ro.E-

Erre or ua6nrogierr.roft rosxfi (uu ut) Ao reoperllqecftoft xpunofi (16 ua {ur. 1)

BaMeH.fiJrocI, EaMr{ paccToflIrr{eM Ao 6flu]fiafiInel,1 saAaEl{ofi ToqHu reoperllqe-
cHofi nprBoft (l1ui srar. 1). Mr'r naxoAr.rM rar(r{e uy wvy' [Jr.fr noropErx (tti -
- tlil' * @t - 7x)2 unurnuaJrbHa' floarouy BMecro cyMMbr HBaAparoB pac-
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cTo.flHrrfi oT Bcex roqeH Ao TeopeTFrecHofi
nprrBofi (Xriz) rrarr troJryrraeM EecftoJrbxo
66nrmym BeJruquny, a rrMeEEo: cyMMy
HBaApaToB paccroanufi or Bcex Ea6rro-
AaeMhrx roqer 4o 6nnxrafiuruxra6iluqHrrx
tovex (X/az). flocnonr,xy rlac uurepecyer
TOJIbKO OTHOCtrTEJIbHAfi BEilI4qIIEA TAfiI(X
cyMM, ara BaMeEa EecyqecrBeuua. ft ro-
My ffie reopeTuqecKrre Hpr4Bbre saAaBaJrr{cb
AoBoJrbEo uo4po6roft ra6lraqeii, r. e. r{H-
TepBaJrnr Melr{Ay roqfiaMlr 6rrtu marrr.

2. EJTOII-CXEMA SAlArIr4

Ha Sur. 2 naercn 6ron-cxeua BaAaqlr,
npeAcraBJrfirorqa.E rrErepec AJrrr ilporpaM-
MrrcroB. O6oanaseur,re ee orAeJrbr{brx aJre-
MeEroB cJreAyroqee:

./ - nno4 racxo4uofi rnQopruaquu: W i,
Xi,lg(g/?,")i, ei u @l

2 - r.srlucJreulre yi ro +opMyte (4);
3 - uorcr Ao - HavMeHbrrrero w lti
4 - susucJrerr{e fri rtpfi ucxo4nou @

uo {opuyne (3);
5 - noucx raKoro ti, r(oropr,rfi coor-

BeTcrByer /0;
6 - nao4 c HMJI ueprofi rra reoperr4-

qecnlrx r(prrBbrx, sagaunoft ra6rlra-
qeI{;

7 - yupannxrorquft 6rox Ni 7 (nuaua-
ne uepexo4 H 8);

8 - oupe4eJreHr{e HaqaJrbuoro Lyo a
coorBercTByrorqero sEaqeHurr aro;

9 - repnouaqarr,Eoe coBMeqeHue oH-
crreprrMenrantnor? xpnnofi c reo-
perrmecxofi, T. e. trpr4BeAeHrre H
oArrr{M KoopAr4r{aTaM u v u;

-/0 - uaxoxAerrrre 2 : ZrW, rge li -paccro.Errrde nam4oft Toqxr4 ar(c-
rreprrMeErarrruoft xplrnoft 4o 6nn-
rxafimeft Toqxrr reoperuuecHofi
xplrnoft, aa4aunoft ra6nuuuo;

11 - yl:panrarouluft 6rox N! 11 (ana-
saile nepexop, x L2);

12 - eanowr{Haur4e Xr s )li
13 - uamesenr.re yfipaBJrrroqero 6rora

Ni 11 (uepoxoa x 1.5);
14 - rp:z HerrBMorrEoM Ayo lrauenaer-

cfi A,rs ua Ar : Lro * h*;
-/5 - cpanneur{e renyqeri cyuurr Xr c

Xri
76 - va*rereurre ytrpaBJr.flrcrqero 6noxa

Ni 11 (nepexo4 H -/B);
77 - nwsaraEue lt,* wa Lr;
-/8 - cpanuenrae rdxyrqeft cyunrrr Ir c

Xii
./9 - aanour{HaHr{e X1 a X1;
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.20 - yrpanraroqufi 6.roH N 20 (nuaua.re repexog tt 21);

27 - aauorrurrraurre oyMMbr )z : min Xr B Xrri
22 - noccranosresre ynpaurroqero 6rora N 11 (nepexog tt 12) u

rueuouue yrpaBJlaloqero 6tona N 20 (uepexop,x 24);
.23 - ilsueueurre Ays na LA : Lyo * hal
24 - cpanrlenuo rexyqefi oyrrlrran X, c )11;
25 - sbccrauounenue ynpaBJlrloqero 6loxa N 11 (uepexon, r< 12) tr

MeEeEI{e yrpaBrl.fiIoqero 6loHa N! 20 (uepexo4 tt 27);

a3-

r{3-

26 - srtsuralrl{e h' wB La;
27 - cpaauenl{e rexyqefi cyuurr X, c Xrri
28 - aauoulrualrue cYMMbr )s s Xrr;
29 - yrpannnrcqut 6ror NL 29 (rnauane repexoA x 30);

30 - aanoul{Hauue cyMMbI )3 : min )11 e )trr;
37 - soccranoBJreul{o yrpaBJlfiroqero 6roxa N tt (uepexogx 12), yrpaB-

Jrflrorq,ero 6noxa Ni 20 (tepexo4 x 2L) u lrsMeEeHr{e yflpaBJrfiroqero
6rona N 29 (nepexo4 n 33);

32 - yvearmeul{e maroB lt,* u hr;
33 - cpanueur{e paBuoctu lX, - )I1 I c A;
34 - cpasrreulre rer(yqeft oylrurr Xs c XrrI;
35 - yupannxrorquft 6;rox N 35 (nnavane r€pexoA n 36);

36 - aauourrlraErre cyMMLr xr : min IrrI s Xrv I{ EOMepa COOTBeTCTByIO-

rqeft reopetflsecHoft xpunofi;
37 - soccraso-".resrte ynpa".rlnroqero 6uoHa Ni 1t (nepexogr< 12), YyPan-

Jrflrorqero 6loHa It 20 (uepexog n 21), yrpaBJrflrorqero 
-6noHaN 29 (uepexog x 30) u l,Isl,Ieienr'Ie yrpaBJlflIoqero 6roxa Ni 35 (ne-

pexoA tt 43);
38 - nogroroBHa H BBoAy lllj HMJI ouepegnoft reoperl{qeoKoft xpunonl
39 - cparnelrl{e: Bce JrrI reoperl4qecxue RpIlIBbIe rno4nnra.;r?
40 - iawenenue 6noHa Nir 7 (nepexog K 9);
4L - saaeceurre BMeCro L,ro n Ayo snaueunfr. L.r, LA, CoorBergrByloql{x

cyruue )1y;
42 - soccranoBJlelrrre Befiltql,rnbl ItraroB h* a hr;
43 - cpasuoul4e refiyqefi cyuurr Xa c lry;
44 - ieqatb HoMepa reoperuqec(ofr xpranofi, 4nr noropofi cyMMa

Ear{Mel{bllra.fl, cyMMbI lrv, cooTBeTCTByIoqux efi L,r u L,y u
xo4uoro @;

45 - soccraHoBrletrIre Bcex yfipaBJlflroq,I'rx 6noros r4 trepeMeEEbrx

MAHA;

sAIV
TIC-

HO-

46 - soccral{oBJleurre BeJrl{qllEbr lrraroB h* w ltr,;
4? - seog c HMJI reoperrqecxofi Hpunofi, AJrr noropofi cyrlrua )1v Irar{-

MeEbmafi;
48 - to onoHIIareJIbHoMy L'y

mplrnofi, ofipefleJurfl /t *
tJi reoperrluecnofi nPuroft;

AJrE r(a)r(Aofi rosxu EncleprrMelrrarrnofi
Ay, naxogar coorBercrByroqee slraqeEl{e

49 - perueuve MeroAoM HatrMeEbllrrr{_ HBaA_paroB .crrcreMbr
ypanueuuil L-@'I,i:Yi, rge Ii - Ui- Ig(gll)r;

50 - neqatr, @, o (Y), L u a(L);
5-l - saueceuue uafi4eurroro @ sMecro I'IcxoArroro.

3. TIPIIMEP TIOCTPOEHIIfI KPIIBOfi POCTA

B xa.recrse npr4Mepa rpr4BeAeM peByJrr,rarr,I o6pa6orxz T,o-grl{ctrrHoft upo-
rpaMMe xpunoii pocta gnr o4uoro ue6oflrlxoro IIflrIIa lB.VIII 1963 r. IIo Ha-

6nrclesr.rfll na darueuuoM coJIHeqEoM reJlecrorle. Itpunaa crpor{Jracb uo 37

.Trr{Er4EM Fe I, axnunaJrerrrubre mrdpr4r{r,r noropr,rx 6r,ura racupaBJIeIrEr Ba pacce.rlrr-

ur,rfi cser {otoc{epu !I clel(rpolpa{a. Teoperl4qecnue I(pI{BLIe poora B3.flrbl

EaMrI r.IB l2l A.Irf* [IecrII aHaqeHlafi nocro.asuoiir saryxaHl{fl a. }tam4ar HpI4BarI

JII{trEI,IHbIX
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saAaBaJracE 52 roqnal{u c KoopAr{HaraMrlff ,,, Vn. flo ocr[ LL Toqnrlr 6pallrcr, ue-
pea r4urepBan 0,1, [prr groM r.rr{repBaJr rro ocr{ ?, [oJryqailcx 0,02 4ur uepnoi.i
Hpneofi u 0,04 - Anfl uocne4uefi. Bnyrpn err{x trr{repBaJroB r(pr{Bbre Mo}nEo
npeAcraBrrgrr [pflMErr\{rr Jrr.rEtrrMr{. llepnouauaJrr,Hbre li.aru h* u h;, 1panucs
paRrfi,rMr{ 0,4. Br,r6op A oupe4enxerc.fi noiluqecrBoM roqefi r,r ux paa6pocorr.r.
B Tiauuorrl cJryqae 6rrno aagano: A : 0,005. Ilpra ouenr 6onr,unx cyMMax
r{BaAparoB paccr:onuraii Ao reoperutlecxofi rpunoii (IIopr4Ha EecHoJrbnr{x eAr{-
uuq) A Mo?nno yBefilrqr4rr, s 5-10 paa. Ilporpauua 6rrra cocraBJrega c {lrHcu-
ponaunoit aauarorl, qro Aaer 6onr,nloft Bbrr,rrpbrrrr Bo BpeMeHr{ no cpaBHetrum
c rrJraBalotr{efi aau,flTofi.

Cua.rana orpe/{eJreur4e rerlrlepal,ypbr npoBo/{r,rJrocb uero4ou upo6. IIpo-
rpaMr{a o6pr,rralacs Ha roM tr{ecre, rAe DbrAaBaJr&cb rro rreqarb MrrEr{MaJrbEafi
qyMr{a r(BaAparoB paccroxuull or Bcex roqeH 4o o4uori r,{B nptrtsbrx upu 4anuoii
O. llocre aroro aa4aqa pemaJracb
trprr cJreAyroqeM Buarreur.ru @. Buno
Ba.aro [eBflrb araserufi @ or 0,9 go
L,7. Ha {ur. 3 npegcrauneHEr Ha-
I{MeEBmUe CyMMbI, fiOJryqarcqlrecfi
npu arux @. Muuraruanrras cyMMa
oxaaaJracr upn @ : 1,35. Hax nu4-
Eo I4B rpa$uxa, )1y r o6uacrr4 MrrHr{-
I\{yMa MaJIO TIyBCTBIITeJTbIIa H !I3Me-
Eearrro @.

B u, "* o r p eA e,r e E rre 6, n o r p oB e - P#l;'";"3 TX8."#?'#u Tttf 'tr "#"r.:###
AeEo tro uousofi lporpaMMe, T. e. rueurinrnodnpueoft goreoperrqecnotor'aa-
I\{amlltEa caMa yTosHgna asasesze @. AaHrroro anaseEr4q @

Er,rno aa4auo [peABapureJrbrroe BHa-
qeulle @:1,0. C suu rroJryq[iloob )ry:0,396, Lfr:2,587, Ly:5,267.IIep-
Boe yroqueuEoe sEaqeHr,re @' : 1,335, L:3,70, a ux orura6xn o(@) :0,0071
n a(L):0,0024. Sauena @ sa @':1,335 npr4BeJra H cJreAyroqr4M Buaqe-
uT.rIM: )rv : 0,247, Ar : 3,635, LA : 5,267. Bropoe upll6traxteuze
O" : 1,335, L :3,709, o(@) : 0,0077i, 6(L) :0,00239.
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@ur, 4. Contrerqenrae arrctreprrMenranrnoft npznofi (touru) c reoperzvecnoft
(cunomrax ll.uwra)

Ocratngrte reoperr{qecr{rre HpuBbte, c noropbtuz npoBoAuJrocb cpaBuenr4e, Aarrbr
lrrpraxonofi nuureft
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Ha {ur. 4 upurogurcr coBMeqeurre arctreptrMerraJrbuofi xpuuoft c reope-
tuuecxoft npu @ : 1,335, Ar : 3,635 n Ly : 5,261.

Orueruu oAEo Bar.pyAreutre, Bcrperraroqeec.fl trprr Mamzssoft o6pa6orxe
tro otrIrcbrBaeuoft rporpauue. ,{,eno B roM, qro trpfi Eaxo}r{AeEuu L,r a Ly ve-
ro4oM trocire,qoBareJrbrrbrx upr6numeurft cyrr.rrua HBaAparoB pacoronuzfi, tuu-
EtrMyM xoropoft Mbr r4qeM, so o6.Eaarerruo 6yger raosororsofi {yrxquefr, oua
Morr(er uMerb Eecr(oJrBr(o ((Mecrrbrx) MtrEuMyMoB. flpaxuruecxz, uto6u Ee ocra-
EoBtrTbc.fi oKoJIo Hanoro-To Eo oaMoro rny6onoro MEErrMyMa, EaAo trpocqr{Tarb
BcIo trporpaMMy ABa paaa, Eaqunafl :r.fifr. o paaubrx arasesufi @, uru c paBI{6Ix
A,ro v. Ayo. Ourtr rroxaablBaer, qro rar(afl rrpeAocropo?nuocrb AocraroqHa.

B aaxnroseEtre Bbrpa?fiaeu rny6oxyro 6raroAapnocrb BoeMy r(oJrJIeKTr{By
EJtoltrpouro-BbrrltrcJrl{Terrsofi Mamrrnbr sa o6ecne.renlre serrofi pa6otr,r 0BM
<Mrucr-l>.
Mafi 1966 r.

Jlureparypa
1. e. P, M y c r e r r. Sneagurre anrocSepr,r. M., (Dlratramra, 1960.
2. A. U. It o p rr u JI o B. Coo6qenrrx IAI4III, 1961, N} 117, 27.



AltAlEMIt\fl HAYII CCCP
II 3B E CTI,I f IT PbIM C IT O T A CT P O O T4 3?Iq E C H O trt O B.CEPB A T O P I,I }I

Torrr XXXVIL t96T r.

0IPEIEJTEHI4E COAEp]r(AHI{fl HEt(OTOpbrX AJTEMEHTOB
HA COJIHqE IIO CTIEI(TPAM COIHBTIHbIX tIflTEH

v. oIIpElEJrEHrrE co[Ep]ruHrlfl rAJrJrr4fl

f,n,XTtottt,ooa

fIo ar.rnrar ?\4172,05 o[peAeJlero coAepx{aurre raJrJrrrfi na Connqe. flo.ryuero ]gr'foo :
:1,44 1[ 0,4 no ctrer(rpaM coJrrreqrrbrx trflrerr lt ]gr'[ou :2,76;[ 0,4 uo cuexrpy {oro-
9$epu. fIoxaaaRo, uro paafltrqlre artrx peByJrr,TaroB Molauo o6rscnntr, cytrIecrBoBaur.reM
6nen4r,r mruun ?v41,72,05 Ga. B -cryvae cyqectroaaulrr 6ueugrr otrpeAeJrerrr{e coAeprr(aHrrfi
raJrJrrrrr IIo ctrer{rpaM trsreH u Sotoc$eprr trpr{BoAr,rr n oAnnanoaolry BHaqeIIIIro lg-r'foo :
: 1,43 + 0,40 (upra lgiVs : 12,0).

A DETERMINATION OT THE ABUNDANCE OF SEVERAL ELEMENTS IN
THE SUN USING THE SUNSPOT SPECTRA. V. THE GALLIUM ABUNDANCE,
by T. P. Khromoua.- T}:e 1r4L72.05 A line is used in order to determine the Eallium abul-
dance in the sun. I[ is found that lg Ifcu : 1.44 t 0.4 from sunspot specLra fnd lgffoa :
:2.'l'6 f 0.4 trom spectra of the photosphere. If is shown thaf this difference can be
explain^ed !V tlre pr-esence of a blend at, the Ga 4172.05 A line. The allowance for Lhe pre-
sence of a blend leads to an identical value of the gallium abundance lgy'y'e, : L48 * 0.40
(at Iglfs : 12.0) as obtained from spectra of sunspots and the photosphere.

Iarrufi BxoAr,rr B rpyflfly aJreMerrroB, AJrrr r(oropbrx r [1] 6ul paapa6orau
MeToA otrpeAeJlelrufl I{x coAepHaErrfl Ha Couuqe IIo clel(TpaM coJrEerrEEIx tI.f,TeH.

B conuessoM crler(rpe Ea6rroAaroTcg ABe pesouarrcur,re Jr:u.nww laJrJrr{.rr:
h4172,05 u 1,"4032,96. Jlurrus. 4032,96 A cunsno 6neu4rapyercn ccoceAHrlMrr
ilnEa.fiI{vt, I{ BbrAeJrr4T}, ee qpesBbrqafiuo rpy4uo. floerouy Mr,r ee He rrcrroJrb-
BoBaJIrr. B o6nacur r:umntt1,"4172,05 Ga n yrpexrcr(oM arJrace Br(BrrBaJreurnbrx
ilIrprru [2] upuseAeur,r cneAyroqtte fivrnukr rr coorBercrByroq[e lrM BnBr4BaJrerrr-
EbIe IXUpr{Hbr:

I, A V/1, *A
. 4t71,694 73

4171,907 90
4fi2,4il 42
4172,136 99

Mrr o6pa6oraJrrr crer(rp r.Erra (unacruuxu 3571,, 3572,3573) u crenrp coor-
BercrByrcqefi {oroc$epr,r (ntacruuxu 3570 u 3575). Marepuan Ha6nroAeuufi
orlr{cau n [1, 3]. Peurcrpaqu.E cuexrpa rrpoBoAlrJracr c rroMoqbro rr,ruxpo{oro-
Merpa B rrp,sMbrx r{ErerrcrrBHocrfrx 14]. flo arnacy Murnaapra [5] 6nr.nr uarl-
Aeubr yqacrr{r{, rAe xopomo olpeAeJrflerc.fl EerrpepbrBurrfi crrefiTp. 3ru yqacr-
rra 6rruu salrtrcaubr oAEoBpeMeHEo o r,rccJreAyeuoft iurr;efr., rr rro EuM trpoBoArlJr-
c.E EeupepBraubrfi cnefirp. Ha Szr. 1 a 2 npr.negeE JrErtrb l{e6oJlblroft yqacron
crrexrpa g6nuau rrnuutt ),,4172. Eruo rorryqeuo 3-5 paapeaoB Jrrrnr{rr }"4172
Ga no xaxgofi rrJracrr{rrxe. Peayrrrarrr ycpeArrflJrr{cb.
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4t71,694 | 4t72,05
qzr.:.g07 ,t,nol

(Dur, 1. Sanlrcr, ua ulrnpo{oroMerpe B trprrMbrx rruTercrBuocrfix yqacrrra
ctrexrpa rlorocseprr s o6fldctz trw:auv ]u4172,05 Ga no rractraune 3570

[tpacuoe HpBIJro JIr{EIrrt 4172,'!.364 oope4"orercfl AoBoJlbuo xopomo. Clru-
Merp[quo oruocr[TeJlr,Ho rdelrrpa arofi lurtura npoBoAr{}{ cxnee r(prrJro. Auaro-
l'usHo Aocrpar4BaeM RpacEoe r(pbrJlo trrttE:],rfr. 41,7L,907 A (Slm' 1). Momuo culr'
Tarb, qro ooraBrJraflcf rrJroqaAr, (aarur:puxonaua) qenunoir,r o6ycnonJlel{a Jrr{-

rrr{eft raJIJIua. Tor4a aI(BI{BaJreIIrEafl IIIupIIHa JII{EIIIiI }\4L72 Qa n {otoc{epe
(cpe4uar rro AByM trJracrr{HltaM) oxaarrlaerca p.anuofi 38,4 n' A, uto coorBer-
crByer AarlHr,rM yrpexrcxoro arJraca LZI (42 u'A) w r{BMepeIrI{flM four,g6epra,
Mrornep r.r Arnepa t6l (35 zA). Ilo4cuer coAepx{aHr4.E rarrJlrrfl r {otoc{epe
rro troryqeusofi uauu ar(BlrBaJrouruofi ilupraHe lrr4.uutt ?,,4L72 Ga uo ctroco6y'
onr{caHrroMy a [1,3,71, upuno4Iar H Buaqeulrro 1g/y'6u :2,LG (eotu lglf*r:
: 12,0). Orot peayJlrrar rloqrr,I coBtraAaer co sHaqeur{eM Igly'u^:2,36
(to xte upu lg/y's : 12,0), uonyqengbrM lolrg6epron, Mrolnep u Alle-
pou [61. B 4anr,ueftueM rrpr olpeAeJleur{rr coAep}fiarrl{E aJleMerrTa MLr BcerAa
6y4e,rr rpnHr{Marb IgI/n : L2,0.

Co4epxtarure raJrJrr{g EaMrI oIIeEI{BaJIocb IIo orgolnellulo K Harprrrc. B fia-
qecrBe nunuii cpaBrJeHI{E 6r,tilra sastbr ururnvtv. },5148,85 tt }v51,53,42 (cu. [3, 7l).
,{ua uarpu.r, KaK I{ paHbme [3] , uprauaro lgly'Nu:6,30. Cranr,r ocquJlJlsro-
poB r{ Apyrl4e AaEr{hre AJr.tr ETr{x illr]F'rttr Harprrfl r{ AJr.fl Jrur:,:'tru faJrJlr{fl urr 6palu
re ?fie, uro lorr46epr, Mronuep ra Ar,nep [6].

Bareu ({ur. 2, o) 6rrna o[peAeJrerra aHBLrBaJIeIrrIrafl Irrr{pr{Ha JrI[Hr{rr }\4172
Ga grx rr.flrna. Bea yuera pacce.flIruoro cBera ouacocraBJlrep (cpe4neeno BceM

rrJracrr{rrnar{) 50,2 m,A, c yqeroM paccerruuoro cBera 67,8 nA. Cpannurenruoe
uayqeuue orAeJrbnbrx clexTpaJlbEr,rx lrauufi MyJrbrr{rIJreroB }HeJresa, H Koropr,rM
orEoc.flTc.s ilmntrrlr, coceAHr,re c )u4l72r051,, floxaabrBaer, rrro Bce JrI{I{I{II arux
MyJrbrr4nJreroB B tr.flrlle ue ocna6rrgrotc.a. floaroMy lreJlb3rr [peAtroJrararb, qro
aHBr,rBaJrer{THa.fl rrrr4ptrua Jrr{Hr{r4 }\4172 Ga uomer or(aaarbcfl HaMlroro 6olr,rue
rlplrBeAeur{oli uarrn ser[.ruubr. Paccegnubrft cne:: yqurr,IBaJlcfl no Itl.
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Bce gauuue u troilyqeuubre lraMrt peayJrr,Tarbr Aorfr. Jrtrrrrrt 1"41,72,05 Ga
rrpr{BeAer},r n ra6uuqe,

Co4epxtaulre raJrJlr{.fi, otrpeAenennoe rro EarrruM AaHrr},rM AJr.fl rr.flrrra, or(aBa-
Jrocb BEaqureJIbEo MerrbmrrM, qeM Ailf {oroc{eprr. coNruureJlBHo, uro6r,r aro
paSrr4sue 6rrao peanrsrrm. Ectu olpeAeJrerrr4e co,qeplr(aHV.fl raililufr., BbrtroJr-
EeEEoe uo {oroc{epnbrM cler(rpaM, rrpaBtrJrbuo, ro pacuer (crra. [], 3]) no {op-
MyJre

rs /rco : rs /rmu + rc (ffi) * 2w(ffi) * rg (sl)c" -
- lg (Sl)Nu + @ (AIca - AXr,Tu) (t)

IIOHABBIBAET, qIO aHBUBAJIEIITHA.f, IT]IPI,IHA il:z,:olIil },"4172 GA S fl.flruE AOJI}I{HA
6brrb -470 atA, uro B rrflrb pas 6orr,rue BeJrrlqrrEbr, raanepeuuoft [o cfleHrpy
rIflTHa. B atofi o6lacru BcJIeAcrBI,Ie curr,nofi raepeaannoCur c[er{rpa Mo}r{Ho

(Dur. 2. Sauucr na lrranpo*otoMerpe B rrprrMbrx rrrrrelrcrrBlrocrflx yrlnsrt a
crrexrpa D.srua B o6"nactn ;rrur-law ?u4172,05 Ga no u.racrunne B5?2

orulr6raTbc.s B flpoBeAerrrru HerrpepbrBEoro ctrer(rpa. Ho cpanuenue aauucefi
CIIEHTPA B II.ETHE U N {OTOC{EPE IOHABI;IBAET, qTO IIOAIIflTI'IE HENPEPIIBHOIO
crrer(rpa rra Aorrycrr,rMyro Beruqr4Hy MoE{er Aarb yBeJrr4qerr[e exnusarenruofi
mr{purrbr Jrunvru}\4172 Ga ue 6ousrue, seM s 1,5 paaa.
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Bepoarno, coAeplxaur{e raJIJIIrr n {otoc{epe Ea caNIoM AeJIe MeHbIIIe, qetrI

BEaqeEue, flonyqeHuoe EaMu I4 n [61, a I{BMepfleMa.s o6rrsno Dr(BtrBaJIeErHaff
mtrpuua Jrrtrtl,rlr ?'"4772,05 (y rac 38,4 ttA) Ee r,Io?fier 6rrtr orneceEa roJltno Ba

CqET IAJUII,I,fl.
B ta6rurqax Poyuau4a IBl u B arJrace Myp t9] JII{HlIfl ?u4172,05 oro}r{Aecr-

BJreHa c AByM.rI aJreMerrraMr{ - raJrJrr{eM rr xpoMoM. B ra6nuqax ctrexTpaJlr,trblx
tnuuii ll0-l2l r:axoii ilrrrrrru xllor\{a uer. Iloarouy oro}r(AecrBJreurle arofi nu-
Er{E C XpOMO}r OOMHI{TeilSUO. FIO IIa HaIxI{X sanl{CflX CrIeKTpa B CpeAEeM uplr6-
JrrraureJrr,Ho Ha AJrr.lHe BoJrHr,r 4L72,01 A nU4no nprlcyrcrBtre xaxofi-r:o JII{EII}I.
Oco6enno ,{cuo aro o6uapyxtunaercrl B cnexrpe rlfrtra ({ur. 2).

Ilyreu flepeHoca opAI{Har trJIoII{aAr'I, BaIIIrprIxoBannoli ua {nr. 2, a, ua
Jrr{Hr{ro EenpepblBHoro crrexrparoryqeu upo{u,tr, (ABCD) firtnrlt Ga u upeg-
noraraenoft 6neugr,r (Srf. 2, 6). erur upo{r.nr o6uapymunaer flBHyIo acuM-
Merpr{ro oxoJro 4772,0I A, notopaa Ee Mo?r{er 6r,rrr, orneceHa Ba cser 6-Horl-
rrorreuT Marrrr{Ttroro pacu,erlJrelrr{n nunralr Ga,

I4a etoro cnontnoro upo{unx }'Ir{ BbrAeJII,Itu upo{nl}, JrI{}IrIrI Ga (FIIC
na {ur. 2,6), ctnrafl, qro ocraBrla.ac.rl tacni- (AFD) uloqa4u o6ycnoa.uena
6ren4or:i. flpn atou Mbr rre yqurr,rBaru pacu{elrJrelrIr.s [uHlrIl ]u4772,L36 b-e n
?"4172,051 Ga, rax r{an o-r(oMlonerrrr,r erux nltsufi Har(JIaAbIBaro'tcrr trt r{poMe
Toro, aro Brrecer EecyqecrBennyro ouru6ny B orrpeAoJlelrrle or(BrrBaJlelrruoft rull-
ptrEbr, trocnoJlr,Hy ee rraMelreHrreAax{e na 5096 B ry rIJrI{ [pyryrc cropony rre
BJru.fler rra BbrBoI{ o cyq,ecrBoBaurru 6;reugr,r, I{aptuua pacrqerrJrerrl'Ig nlrnuir
raJrJrr4rr rr ?fieJroBa AJIfl I4ccJleAyeMoro [flTHa c \'IarHIrrHI{}r rIoJIeM II : 2800 ec

lpr{BeAeHa na {ur. 2, 6. SxaunaJreHTHaf utr.{plrHa ublAeJreH}Ioro B rIflTIle rtpo-

Srnr rulrrulr Ga (W") cocraBr{Jra (n cpe4rJelr) 31 ,B nA, a ar(B}IBaJIeHrHa-rI Irulpr{-
ua 6.neu4r,r (LVo,r"rnu,) B rrflrrre LB,4 *6.

0xnunanenrHyro ur.rpr{Hy raJrJrr{rr n r}oroc{epe }rbr HaxoAr,IJIrI \IeroAoNI rloc-
Jr eAoB are JI r,unrx up116nulxenrlli :

1, B uy.nenou upn6nr,uxeHr{r{ cqr{raeM, qro ua6nro4aeltarr anBrIBaJIeIrrHarI
trruplrua Jrvrttru Ga s usrue (Wrr) n n {oroc{epe (W,t) oAIrIraHoBa. Tor4a uo

[1] axnunaner{rrra.a uuprrHa (Wr,) wruuv raJr,trlfr B rlrrrr{e, I'IclpaBJIeHIrafI 3a
pacceaurlr,rr,i cnet, 6y4et

Wn-W"(1+ a)-W6a -1V,. (2)

Cogepmauue raJrJrriI.E B rrflrlre otrpeAeJrrle.M uo {oprvryle (1). ,(rrx yccJleAyeMoro
trsrHa @ : 1,13, WN"(5748) : 59,4 nA, Wxo(5153) : BB,5.azA. BenusuHrr
lggl , A1, 6pann r,ra [6]. flo uunnu?\5'1,48 Na uoryuaerrl lg1y'6n : 7,24.

2. B uopnovr upu6ruxeHr.rrr truleM, KanoBa AoJrlfiHa 6rrrr axsrlsaJlenrlra.a
rtrr{pr{Ea lr:annfr },,4172 Ga n {oroc{epe, uro6u yAoBJIerBop.flrb eroMy BHarIe-
Hr.rrc coAepffiaErlfl raJrJrr4rr:

lgwoo: ls/Y*au-lgr/*u* lsw*o _ Zls(F) -"\Aca/

- lg (Sl)N^ * lg (Sl)c^ - O (AXNa - AXcu).

flo sarnurr.r I{aMepetrE.sM n {oroc{epe [31 ]Zma : 19,5 nA,, @ : 0,94. Orcro4a
lgWu": 0,48 v Wou: 3,02 y,A.

3. flpnuuuan Woa n {oroc{epe panuoft 3,0 u,A, Bbrqr{cJrfleM axBrrBaJrerrr-
Eyro uupr{Ey Jrrrur(r{ raJrJrr4fl B rrflrue c yqeroM pacceflHrroro cBera: Wr :
: 75,0 u.A u Ig/y'cu : 1,42.

flpo4onxun rafirrM o6paaou nocJreAoBareJrbrrble npn6rlrmeurrn r{ npoAeJIaB
aEaJrorr{qrrble pacrrerbr tro Jrr{E"rrE 1,5153 Na, uu onorrareJrbuo troilyrruJrr4,
uto o Sor:oc{epg ITca : 7,2 ,ntA, t IrflTEe ltcnpaBJlerrEag Ba paccessuf,rfi cser
Wt : 68,2 MA, lgffcu : 1,43 u a {oroc{epe Wan"u.ur: 37,2 tv,A.

Tax. rar Ea6rIoAaeMa.E aHBrrBaJreETEa.rI mtrprrrra 6ueu4rr B trflrrre

-18 nA, ro r{cr}rErra.E ar(BnBaJreETEa.B rrrrrprrna, otrpeAeJrerruafi rro {oprtryre

92



(2), oxaerrnaercfl paBuoii uy.rxl, r{ HaJrrrqlre 6uen4sr B rr.flTne o6s.scusercs
pacce.flrrrreM Soroc{epnoro u3ryqeHu.fl. floaroMy Mo}nHo cql{rarb, sro 6reHAa
r (loroc{epe .flBJrflercfl ruuuerl uour{BoBalruoro EJreMeHTa.

Ecnu npeqnoJro)r(eur{e o cyqecrBoBarrr{u 6reu4rr B rreBoaMylr{ennofi {oro-
c{epe Bepuo, coAep}r{anl{e raJIJIIrfl na Coluqe (oupe4eleuEoe rro cler(rpa^{
rrrlrHa u {oroc{eprr) cocrannrrer lgly'6u : 7,43 l- 0,4, rlro orJlrrqaercfi or
BuarreHr,rfl, rtoryqeuuoro four,46eprolr, Mronnep u Anlepou [6] (lgl/c, :
: 2,36). Ouru6xa Ealtrero otrpeAeJreHll.fi He rlpeBocxoAr{r *0,4 a norapur}ue
quc.rra aroMoB. Boauomua.s orrlr6xa B orrpeAeJrenyrfi cuil ocqlrJlaflropoB HaMI,I

I{e yquTr,rBailacb.
Mero4uxa otrpeAeJrer{rrfl xr{Mr.rqecHoro cocraBa rro crrexTpaM corueqnbrx tlfl-

reu, paapa6oraurrafl coBMecruo c A. E. ,(y6onuu [1],6rrna npuMeueEa AJIfl
orrpeAeJlenr{.fl coAep}fiaHr.r.fl Ha Corrqe \rH1\tfi 17l, ,nurus. [3] u raruu.s. Ora ue-
ToAr,rKa nprrMeErrMa rar(Ete AirE orIpeAeJIeHI{fl coAeprfiaHr.rff py6u4rar, Ho cAeJIarb
DTO trO HaIIIIIM CIIeHTpaM OI(aBaJIOC6 HeBOBMOII{HLIM,

B aaHnroqerrr4e Brrpaffiaro 6flaroAaprrocrb 0. E. ,(y6oBy Ba pynoBo4crBo
pa6orort lr B. It. flpoxo{r,ery Ba rorreanoe o6cy;xgeHr{e crarbr{.
Ilaii 1966 r.
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AltAAEMr4fl. IHAYII CCCP
IT 3 B E CTI1IfT IT PbIM C }T O fi A CTP O O I4 3I{IIE C IT O It OB C EPB ATO PI4 I,I

Tou XXXYII. 1967 r.

O HEITOTOPBIX OCOEEHHOCTflX
BOSHITHITOBEHT{fl I{ [Bm]rffirrr{fl BC[brrrrEK,

COTIPOB OlIt[ A BmI[XCfl B CII JIECH AMI,I PA[I{OI,I3 IyrIE HI,Ifl
IY TIdtIA

M. B. OcuTtu

Pa6ota Br,rtroJrrreua tro trare-ptraJlaM .nlruoperycrparlfitr xpouocsepugx Bctrbrmeft, ocy-
qectuxeuoft Ea.r{opoHorpa(pe l(pnncroft actpolpreruecxofi -o6cepraioprz. Ha ocliosi-
HIrtr trSyreElrn 24 scnilme4, cotrpoBo)r(AaBmlrxcff BcrrJrecKaMrr pa4nouaiyreuza IV tuua,
orrflc],rBarorc-E rre(oropbre o6rqlle, xapar{Tepubre rreprbr paBBI{Tr{fi orlrx Bctrbrmeft.

a) Bcnrrmnu co BcrrJrecl(aMl,r paAlrorroJlyqenfiq IV rtrrra Boarrtr(aror B BuAe [B]x trpafiTrr-
qecfiIl [ap-aJIJIeJII'IIbIx ApyI Apyly ffprl{x JIe}IT, ItoTopble oseEE, 6JIrsItII oAHa R gpyroff: e na-
caraHoft {aae ncrumnlr, a aareM pacxoAaTcff.

6) O6racm, BarrrrMaeMa.g o6euttttt qacrffMlr Bcrrbrmer{ u raqamnrrrt MoMeET BpeMegrr,
oqeEl, yBKa. (gplrMeprro_Ha tropsAon MeHbrrre, sell y Bctrrnmer{, trMeroql,Ix cxogutrft c nilrn wrg,
n paaaur:oft (paae, no 6ea ncn.recnoa IV raua).

u) Ha6;uo4aercfi crlJrbnaE aHTI{BIrBarIilrr 6.ruanelxaullx BoJroKoH I{ Bo3Hlrr{r{oBegtre Morq-
rrlrx BtrIopocoB.

r) Bcnrrmrlr xap.arTepl4Syrotcx 6rrctprrMu ABlrx(errr,rxr\rrr cBerffqerocr $ponra xots 6ny oArroft sclbrmequoft Jrerrrrr.
flogrnepxtgaercfi Harutll{e cBfiBrr Me)r{Ay troffBJreurteM Bctrbrmr1fi u u3]regerrlleM ilrar-

HETITOTO rrOJr,E flepeA ee BOB]rI{nHOBerilleM, qTo llpoEBfl,aeTc,fl B BIfAe yBeJrllqeEtrE TeIrE trETerr
14 r'lx c0fll.r?fieHtrIr, a raR?T{e B troflBJrerrr,IE HoBbrx trgreE-rJpoTlrBotroJrorxnot no,rrpuoctfi s6[I,r-
all cyqecrBoBaBmr4x rxreu (cu. ranxre pa6orr,r [8, 9]),

O6napymera cBsar, Melr{Ay cpegnefi-cHopocrBlo ABrrx(eutr.E Bctrrrmequofi .ueurrr, o6ra-
Aaroqeft 66;mmeft caopocrbrc, I,I rpaAtrelrroM Marrrurnoro troJrfi B o6racrn nefirpansuoft tou-
Ktr, a TaKxte c [IrTeHcrrBl{ocrblo paAr{oBctrJrecna IV tuna, Otrteqaer:c.q TaRr(e EafiEqfre cBtt-
aI[ Me]r{Ay rpaArrelrroM MarHI4T}Ioro troJr-fi r{ grrregcr.rBrrocrr,ro BctrJrec(a IV rlrna Ea BoJrHo
3 cat.

ON SOME PECULIARITIES OF THE ORIGIN AND MOTION OF FLARES
ACCOMPANIED BY TYPFI l^V BUnSTS, by M. B. Ogir.* Data obtained by means
o[ recordings of flares^ on [he lilm with lhe cbronograph- of the Crimean Astrojlhysical
ObservaLory are used for the invest,igation. G-eneral dharaclerisbics of flares accoinpinied
by type TV bursts are described on [h1 basis of a sLudy of 24 flares:
a) Flares accompanied by type lV bursLs originat,e in the form of Lwo pract,icallv parallel
bright ribbons, rvhich are very close Lo each- oLher aL Lhe init,ial pbase of t,he llare, l,he
disLance beLween them increasinE wi[h time.
h) The region occupied b.y h_oLh plrts of the-ll-are at the init,ial moment of time is very
narrow (by about one order less lhan tha[ of f]ares having a similar form at the initial
phase bul noL accompanied by type IV bursts).
c) A sbrong activization of neighboring fllaments and the appearance of strong surges are
observed. -

d) These bursts are characterized by rapid mot,ions of the emission front of at, least one of
the flare ribbons.

The associaLion betrveen the appearance of a flare and maEnet,ic field varia[ions be-
fore iis origination is confirmed. This relat,ion is evidenced in"an increase in size in the
penumbras of spol,s and decrease in t,he distance betvreen them and also in the appearance
oI new spots of opposit,e p.olariLy near existing spots (see also [8] and [9]).

An association is tound beLween the mean velocity of moiion of tbe flare ribbon, which
has, a -larger velociLy, and Lhe magneiic field gradienL in the region of the neutral poinb
arrd.also-the type IV burst_int_enslty- Tbe exiilence of a relatiSn bet\Meen Lhe magneLic
tield gradienl and the type IV burst intensity aL 3 cm is also noted.
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fIo uarepuaJraM Hurroperrrcrparlurr xponoc{epubrx Bcrrbllrrem, ocynlecrBJrfl-
elropl na Hopouorpa{e }tpr,Irr.tcxofi acrpo{uelr.recxoii o6cepnaropr,ur, 6r,rn pac-
cMorpeH xapar(rep o6paaonaur.rr r{ ABr{H{er.ufl 21t xpouoc$epubrx BcrrbrlreFl
(cu. ra6.ruqy, B noropoft upunegenbr AaHHbre o BcrrbIIIIHax, Itoropr,Ie 6rrru no4-
Bepruyrrr o6pa6orne), conpoBor{[aBIxI{xcfl BcnJTecfiaMI{ paArIoEBryqeHIIfl
IV runa (nporonnr,re ncnuurxr.r). TIayueuuerr.r arr.rx Bcrrbllren BaIII{L{aJII{cb N,Irro-

rr{e aBropr,r. Tax, Onuucon, Max Itenna lr Pefig [4] paccuorpenu 10 xporrnocSep-
HbIx Bcrrblllren c a{{eHraMr{ nocMr.rqecxrrx tyueli Ba rrepr{oA c 1942 uo 1960 r.
Onra otuerlrnu 6r,lcrpoe Hapacraurre.flpxocrr{ y arrrx Borr,rruex (ea 2-3 vrun.),
6orr,rryro rIJroqaAL (ao 2000 Mr{JrJrrrouubrx 4o.neii nonyc{epu), ua:rrulre 4nyx
Bcrrbrmequrrx BoJroxoH, ABr{}r{ytrtrrrxc.E trapaJrJIeJrbrro (MarHrrr:noii ocraD rpynnbr
rLflTeH, tr IloI{pbrrr{e reulr rr.flTelr c Ralr6onr,ureit uaupnmelruocrblo fioflfi. flo r'rrre-
EuIo BTr{x aBropoB, {aaa usnep}r{enr{fl qacrull I4B Bcrrbrrnex orMerraercn B rreprr-
oA Mar(clrMaJlblroro paaBl{Trrfl BcrrbrrrrfiI{ n rl.tnulr H*.

Itpuncxuft [5] aaneruu, qro Bce ral{r{e BcrrbrrtrHrr AoJrE(H},r upoiitu B cBoe}r
pa3Br4Tr,rr4 rrepe3 o[Hy LI Ty ]r{0 {aay: or oAHoro 3Ml{ccr.rorlHoro BoJror(Tra or,r(e-
Jr.flerc.fl Apyroe, orxoAur B cropoHy, 6ygyuu B reqeHlre Eecr(oJrbr(r{x Mlruyr
cBflBaHHbrM oArrr{M npbrJroM B orrpeAeJronrroit To.rne c flep]lbrM, troqrra crar{r,ro-
HapHr,IM aMr{ccrroHublM BoiIoI(EoM. Ory Saay B paaBrrrrrrr Bcrlbrruen oH HaBBaJr
V- urlu I-{asofi. flocre nee o6paaylorc.rr ABa rroqrr{ napaJrJreJrbrrbrx Br,rr4ccrroH-
Hbrx BoJroxrra Bcrrbrrrrxu. Y-Qaay, o6paayrcqyroc;{ Ba EecxoJrbr{o MrrEyr Ao
MancrrMyMa flpnocrrr BcrrbrltrHr{ B H*, Kpuncxufi cqr.{Taer o6racrr,ro, B noro-
poii uporcxoAr{r ycnoperr4e qacrurl.

A. E. Cenepnrri.i [6] paccMorpeJr rroJro?fieur{e 15 6orrmlrx Bcrrbrrrrex, conpo-
Bo?r{[aBruIrxcrr renepaqueii rocltraqecr{r{x riyuefi, orHocureJrbHo N{artrrrruoro
rroJrrr B {aae uaHcuMaJrbrroro pa3Br{rr.rrr BcrrbrrrreH. Ou noraean, qro .flprir{e
Bcnr,rueqHr,re BoJroHHa opr4eETrdpyrorc.s B MarHr{THoM rroJre raH, qr.o6r,r pacno-
Jroffir{Tbc.ff BAoJrb rttttuilt, npoxoA.rrrqux qepea uefirpalrr,uylo roq}ry rr oAnor{Nre}r-
EbIe rroJrlocbt rrltu BAoJrr, ueiirpaur,ur,rx nlrulrir npogoJrbuoro rroJr.E.

AB'IE(EIINfi
BCIIBlrneq -

Bpetrrfl Dcnr,rmfiil
pI11]ra-
TL,I

JICII'ILI
EaII6o.rrb-

NT6EL5
s20w30
NloU27
N09w03
Nt4N40
Nt\w42
,s3tE33
N23W30
s1.414/50

N1.7 806
s25837
NIzW|.L
N29846
N22826
N26WC)8
s07 822
s07w59

-10 000**
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2 960
693

515

-7 340
6 300

2 400

-3 400

-900
3 750

t 500

340
350

LL9

585

-- 4.192
t 350

-5 030

-6 000
85

t 300

-350

t 100
800

22500
800

-t 000
r35

920

320

-2 300

t 000
600
r60
300

2 000
200

mI,lM [BrI-
,I{EEIIEM,

liMlceli

65
20
13

6

28
100
20
J'

50
30
74

1.7

.lt
30
28
22

-10

IBc,u 
| ^,0.*

3t.VIII 1956 r.
4.vI 1957 r.

28.VI
30.vI
3.VII
3.VII

28.VIII
3.IX

t6.VIII 1958 r.
l.4.YII 1959 r.
t4.yrr
l.IV 1960 r.
1.VI

29.X
12.xI 4.{.*

12.VII 196{ r.
18.VIr

2h 26m-t6h Bo-
09 00-09 48
06 58-09 50
09 30-10 28

07 '1.2-08 30
08 30-11 45
08 L0-t4 04
14 12-16 56

04 33-08 3t
03 25-,1.1 2L

14 0L-17 30
08 43-13 55
08 23-13 40
,1.0 26-L3 3l
t3 t5-19 22
10 00-13 00
09 20-12 50

o+

9+

2+

2
D

D+

J

i)

3+
c+

J
r+

J

3+
D+

B+

* EaHHbre oO uHTeHcr{BHocrrr BcrrJrecr{cB paAr4ot4aJryqeHr4q IV rrlna BBETrT r4a [1J.** IIpr4MepHaE oqeur{a r,ruTeucr4Br{ocrlr Bclrecna raara ua [2].**i If o rorrreHue BcrrbrrtrHr.r 12,XI $e0 r. orr{ocr{TeJrbuo rrfirerr noaro r,la [3].
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tr4syueulre Hamr{x Hlluofrunr,lron xpotrocQeprrbrx Bcrrbrrrrex, AaBmr{x paAuo-
r.lorJrec[{E IV ruua, o6uapyxunaer cJre,qyroqym KaprlrHy rrx uonnneuna. B o4-
riux cryrrarrx o6pasyerc.E .spriafl Jrer{Ta HeoArropo4uofi apxocru, noropafl y}fie
rrepeB EecKoJrEno Mr{Hyr rrocJre BoaurrnrroBeHr{.fl r(an 6rr paa4nauBaercfl rra ABe
yar{r{e Jrerrrbr, fipar{Trrrrecnlr rrapaJrJleJrr,rrbre Apyr Apyry. B 4pyrux cryqafx
cpaay rroflBJrrrlorcfl He oAHa, a ABe orreHb 6xuaxue trapaJlJreJrbHble JreHToqH[,
IIa canofi pauuerl craArrr.r pasBr{rr{fl Borrbrrrrnri orqerJrrrBo Br,r,r{Ho (c[lrr. 1), uro
BcrrbrrrleqHbre JreHTbr rle oAHopoAHbr rro sceii csoerl AJrrrHe, a nart 6r,r cocroflT rr3
oTAeJrr,I{brx MaJreIIbItr{x frpltr4x yBeJrItoB, }toTopr,Ie 6rrcrpo ,rpcaloT, cJIr{BaIoTcrI
l(pyr c ApyroM n o6paayror cnJromuhre AJrrlrubre Jrenrr,r. Itax eu4uo Ha [pr,rBe-
/{eHrr,rx {ororpaSnxx HeHoropbrx LrB paccMorperrHbrx Bcrtrrlex, rrepBouaqaJrbuo
ySHI{e B0rrbrrrreqHble JreHTbI B Teqer{I{e Hecr{oJrbr{Irx MI{HyT cyqecTBeHHo yBeJII{-
riuBarorcfl no pasMepaM, fpqaroT r,r oroABr{farorcfl oAHa or gpyroii. IloAo6nrui
r{e xapar(rep pagBr{rrrrl orlrerrrJl u EpyqeH [7] upu paccMorpeguu 25 cwm,-
Hhrx xpoMoc{epnrrx Bctrrrruex. Mne xe xoqercfl [oAqepxHyrb, qro raft paaBrr-
BaIOTCfl He TOJIT,HO CaMbIe CLIJIbHbIe BCII],ImftI{, HO I{ BCIILIItrKU, 6onee Cna6ffe
no cnoei'i frpltocrr{ B Jrrrtrr{I4 H*. Tax, B xaraJrore paAr{oBclJrecnos IV ruua
[B] uprano4arcfr BctrJrecfirr AJrfl Bcrrbrmex c 6ar,nou or t 4o 3+; 6a;rn paccMorpeu-
rrDrx r{aMr'r Bctrbrmen HaxoArrrcrr B npeAeJrax or 2 go 3+. O6rquna }r(e AJIx Bcex
rcrrrJmex c rafir{M paBB}rTr{eM a H, anrxerc.s ro, qro Bce orlr{ colpoBo}r{AaJrr{cb
scrrJrecHaMr{ paAr{or{BJryrreHr{.fi IV rlrna.

Ha6;rro4amrcrr rar{}Ke Bcrrbrrrrr{r,r, Koropr,Io B trpoqecce cBoero paaBr{Ttr.a rIpE-
o6peraror Br{A AByx r{Jrrr Aa}r{e rpex [apaJrJleJr],Irbrx Apyr Apyry JroHT, HaK,
rranprrMep, Bo Bcrrbrrur{e {9.VI 1958 r. ({otorpaSr.rlr uenoropblx I,IB rafiI,rx Bctrbl-
rtren trprrBeAerrbr r{a $rar.2), r{o He coupoBo)r{Aarorcfl BcrIJrecHaMr{ IV rzua u
BbrBbrBalor Becr,Ma cna6r,re e${errrr ,B paArroAr{arraBorre. Paccuotpeuue raxr{x
BClIblmelt B HaSaJILHLIII MOI\{eHT I{X BOBHI{I{HOBeHI{.fl IIOI{aBLIBaeT, qTO BCe OHU

IIonBJrflJlrcb rar(r{M o6paaorrr, sro r4x oqarr[ yme c caMoro HarlaJra 6r,rnlt eanret-
Iro paBAeJreubr, pacrroJrara.scb rro o6e croponr,r or crrJrLHblx BoJIoI{oE. Ecla mu-
prrua o6,nacrtr, BaHlrMaeMafl B gaqa;rr,urrfi MoMeHT BpeMeHI{ nporonnofi BcrIbIIrr-
xof,r, xone6.nercrr or 1.103 lo 5.703 nu AJrtI paBur,rx cflyqaeB, ro B cilyqae Helpo-
Torrubrx Bcrrbrruen ara BeJrrrqr.rrra MeHflerctr B npeAeJlax or 1.104 4o 3.10a rcn,
T. e. Bctrr,rmr{I4 co BctrJrecHaMI,{ paAuor4sIyqeuu.a IV TI,Iua BoSHrlnaror n o6-
.rracrtr{, uprrMepHo Ha trop.rrAor( 6onee yeHofi, ueu cxoAe},re c Er{Mtr rlo BIIAy
n paannrort $aee acnrrmnu 6ea paAl{oBctlrrecxos IV :rr,tna. Hpolre roro, DMI{c-
cI{OHHr,Ie BO,[OrtHa ATr{X rrocJreArlr{x Bc[brrtrex ne o6uapyHl{BaIoT cToJI}, SaMeT-
HOrO yAaJIeHIItI OT MeCTa CBO0IO IIOflBJIeI{I'Ifl II TaItI{X HatrpaBJIeI{Hr,rX 4nUmenUii,
ItaI( B IpOTOIIIIbIX BCIILIIIHaX.

Ela6rrcganurufics rt r,rayrraeMr,rx Bcnblrrrrax rlpoqecc pagAe,'reul4fl u paaBururt
flpnnx JreiIT qaoTo cotrpoBolriAaJlcfl oseHb crrJrr,Holi aItTr{BI,IBaIII4ei,r 6ruaenelrtaqux
BO,{Or{OH, r{OTOpr,Ie B p.frAe ClyrlaeB I\{O}r{HO 6rtro oT.relJrr,lBo trpocJIeALrTE Ao
r,recra r{x [oAxoAa H Baaopy NIe?fiAy BcIrbIlreqI{bIMI{ JreHraNII[ (iraupumep, no
Lrcrrlrrrrnax 31.VIII 1956 r., 14.VII 1959 r'., 1.VI 1960 r., IB.VII 1961 r.).
tr4uor4a, rtar{, Harrpr{r{ep, Bo Bcrrr,rltrIte |Z.VII 1961 r., Mo}I{Ho 6r,r.no sauerrrtr,
rronlnur:r nr,r6poc, soaunrtruurt B HenocpeAcrecnnoii 6.{uaocrn or ncnr,rurxu. I{a-
.[rrqlle rr,r6pocon, cBrraarrHr,rx c ramoro poAa BcriblltrHa]vltr{, orl{eqaJrocb rar}He
u [4, 9].

IJpr,rnrepuo A.rrfl rroJIoBrrHEr Bcrrbrrrrelt, I(orAa Molr{Ho 6rr"ruo ynepellgo coBr{e-
crltTb Sapr{coBr(r{ Bcrrbrrtren c SaprrcoBr{aN{r{ II-flTeH, 6r'rnr,t c4enaHbr coBMecr-
rrbrc acnlrabr rrflTeH rr ncm.r[rerr. Ha {lrr. 3 upe4crau;reHo HeclioJrr,Ito ran}Ix ac-
IiI'I3oB, CAeJIaHHLIx A.rItI paBJiI4qEbIx N{oN{eI{ToB paSBI{TlIrI BCtrblmrf lr. Hpoue
Toro, A,rrfl naxAofi rartorl BaprrcoBnr{ rrllr{BoAr{Tctr eqe acItlIB aroii me rpylrnrr
IrrlTerrBaAeIrEAoBctrr,rruHrr, PaccuorpeHlre acI{IrBoB orqerJrl,rBo rlor(aaBrBaer,qro
Bclbrrrrxu BcerAa BoBELrHaJrlr B oqeub yattoii o6nacru MerfiAy IrrITIraMrr uporrrBo-
uo.uorxuoii rrorrrrpHocrrr (n paccuorperrHblx cryqaflx mrrpl{Ea tanoft o6,nacrlt
paBHa B cpeAr{eM 5,\08 rn), pacrloJraraflco s cnoefr 6onee paannrofi {aae trpax-
Tr,lqecnr,r fiapaJlJrerrbrro J]r{Hr{trr paBAeJIa no,;rlpuocrefi. O'IeHb rlacro trtITIra,
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Orr, 1, (Dororpa(prn ]renoroprnx xlrouoctfreprrr,rx
BCIIT,ITUCT{, COlIpOB07I{IIABr[I{XCfi paArroRCIlrreCHAtIl

IV rnua

o-BcrlbrrrrKa 31. VIII {956 r. n noMdrrbr (t ?) Ch3tm,5,

9h41m, 9h45m, 1gtr16m; 6- Bcnbrlllra 16. VIII 1988 r. n uo-
lrerrrrr /.h36m,5, 4h40m, 4h46m, 5h00m; s - ncnsrrlxa i2.vII
1g6t r. n rroMerrrLr lohogm,b, 10h23m, 16h45m, 11lr13m; , _
Bcnbrrnfta 18.VII 1951 r. B MdMcHrbr glt42m, gh49m, oh57m;

tghtOm, 1gh56m, 11h96m
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Onr. 2. Oororpa([uu Eel{oroplrx xpouoc([epul,rx Bcrrffruen
6ea pagrorcnJrecr{oB IV rrua

c - Dcnrrrrnr(a il.vrI 1957 r. B r{o}rerrrbr 12h55m, i3ltgam,5, t3ti,14 m'

llth20m; 6 - rcnrrrrrrta 19.VI 1953 r. n rrouerrrr,r 9h/r3 ft, oh58m,
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Melr{Ay ItoTopbIMr,I BOSHT4HJIa BollbrrtrIta, trpeTepleBaJIr{ SaMeTHbIe r4sMeEelrl{fl tro
,CpaBHerrr{ro C npeAhrAyqr{M AHeM (raHrae tr.ETIIa }ra sonlrsax oTMeqeH},r CTpeJr-

nauu). B o4nux crysasx arl{ ItBMeIIeHnflnpofrBilflIorc.rl B BIIAe yBeJlrs9qql^p^aa-
,*"pou rerrrr'u c6nra-meulrn rIflTeE, flaH, Harrp[Mep, [pr{ Bcrrblml{ax 1.IV 1960 r.
fi iz.XI 1960 r., B Apyrrrx cryqaflx B Aerr6 Bcubrmr(rr o1orlo trtrrtra oAHoft no-
Jr.frpHocTr.r IIofRIIJIoCb ILfirHo trpoTl4BotrOJloEtlloft troJIfpHoCTI4 I{ Me)ItAy HtrMn

Bosrrr{HJra Bctrblmxa (t2.VII 1961 r.). Bce ero rIoJIEocrEIo tro4rBeprfiAaer BbI-

BoAbI pa6or [10, 11] o6 lralteuesrau rou{urypaqllu lt ycu[Ier.v1l4 IIflreI{ trepeA

BCtrbImRar\{Ir.
Vme uepea HecfioJrbfio Mr,rrryr trocJre BoBIII[ItEoBeHIr.rI BctrblmHrl Mo?ItHo .flc-

[ro BaMeTr,rrb ABr.rmelrl{e o6elrx ee JIeHr, Eocsqee xapanTep yAaJIeHI{fi oT rlefiT-
panr,noft Jtu1ult rrpoAoJrbr{oro IroJr.fl, ilprlqeM fia)r{Aafl Jre}rra ABr{}r{ercg B 06-
iacrrr cBoeri noIrIpEocrLI, Kail aro orMerlaJlocb u B 11,21. Hprancxraft' paccMar-
pl4Bafl Cr{Jlbr{bre lrpoTorrr{ble Bctrblml{rr, OTMeqaJI, TITO ABI.I}fieTCfl OAI{a JIeETa,

a Apyra.fi rrpanrr{rrecnrr HeroABr{Errra [5, t3] . B AeftcrBr,rreflBlrocrl4, ABrur{yrc.rl
oHr{ o6e, r{o roJrr,Ho xaxorl-uu6yAr; r{B Hr{x rIarFIIlTEoe troJIe rrpeAocraB,Ilfler
,66nunyro BoaMolr{Hocrb AJrfl ABu}I(eHI[.fl, rIeM Apyroft. Ha upuneAel{Hblx scltlr-
8ax Br{AHO, qTO BCIbIIIIeqIIbIe JIeIITbI trepe}IeqarcTc.fl HaA MeJIIttrMII UflTIIaMI'I lI'
gofi4a [o HpynHbrx rr.flTer{, HaABr,rraroTc_fl Ha llux, [oKpLIBarOT 3Tr4 rr.flTHa II
lpaxruqeoxr4 trpexpaqalor cBoe ABtr?fieEl{e (uauprarrlep, BO BcIIbIItrRax 1.IV
tbOO r. ,12.VII tO6t r.;. B pa4e BctrbIItreH Mo?I(Eo saMertrrb olr6auue Bctrblltreq-
HOft ileHTori CLIJIT,EOI0 IIflTIIa, nOCJIe xIeIO ABII}I(eEue ee trpOI4CxoAt4T B EaIIpaB-
JreErrr{ o6lacrr 6onee cra6oro IIoJIfl (uaupulrep, Bo BctrbIItrHe 1,2.XI 1960 r.).
,{ruxyqufica apxraft Spour BcrrbrrtrKrr Mo)fier yAaJrr{r},cfl or Mecra cBoero [ep-
BoHaqaJrr,Horo trorroxteurrfl I{a paccroflEr.Ie Ao 9.104 nil ($aH aro na6lrogaJlocb
tso Bcrrbrmr(e 16.VIII 1958 r.).

Bo ncex r3yqeHnhlx cryqa.flx 6rr,ro sCso BIIAEo rafiEte yBelrl{qeErle paCcrOrI-

Hr{fl Me}fiAy o6euvrlr qaCTrIMu BcubImHII. }tam,qar JIeIITa I{SEyTpII oqeub qeTno

oqepqega B reqeHue AoBoJIbIIo AJIIITeJIrHoTo BpeMeHI{ (4ecxrHu Ivrunyt). Momno
6rrno upocneArrrb rrocrerrerrHoe yBeJrrrqeHrre 3a3opa Melr{Ay JreHTaMra, trpuqel{
BllyTperrEr{e rpaHr,rllbr JreHT erqe [poAoJI?ItaJII4 OCTaBaTbCfl TIeTI{LIMI{ npII HelIS-

lreunoli flpHOcTI{, T. e., Bepo.ETHo, trpoI{CxOAUJIO peaJIbHOe ABI{}HeEIIe BHyT-

per{Hrrx rllaHllq, HanpaBJIeIIsOe B ry. iItg CfopoEy, qro II ABI[?fieEI{e BEeItrHIIX

ipurrq (aio orueuarocr ranrxe v B llzq. Ha {lrr. 4 upune4enn rpa{nxu 4wr-
)fieHr/tfl cBer.rrq,eroca {ponta Harx4ofi BctrrJltretttroft renrlr u r{3MeEe}rufl Blryr-
perrHero paccrotlHl{s Me}rqqy Hr{Mrr. Ha6lro4aeuue cpeAHI4e cnopocTlr ABrlffie-
irrr repenoero $pogra paBJruqgbr - or 10 Ao 100 naLlcerc. CHopocs p_acur{pe-
rro urlrpennefi b6nacru uuor4a 6n[ana H cxopocrl4 ABIIx{eH-II.rI xorfl 6bI oAEo-

fo uB B;eirgrax $pouroO, oco6euuo B HaqaJILEofr. Cta1vItt. B 6onee uoa4ulrrt ue-
prroA paBBllrrr.s BCtrbIItreR cl(opocTb pacmllpeEllfl 3a3opa IIoqrl'I BCerAa Iopa3AO
MeEbrrre, qeM cnopocTb ABU?r(eEI{fl BHemI{ux rpaHr{rl.

Crexrparrnne Ua6lroAegtr.g BctrbIItreH B oqeHb MHoII{x cilyqafx o6uapy-
lr(r{BaloT y HI{x erqe Ao MaKcI{MyMa flpnocTl{ n H* ualuu_ne Hpac_rrofi acI{MMer-
puu (crra., EauplrMep, t14]). Ame$$puc, E. Cuur r'r I. Cnur [15] na6rrc4aru
ineq'enlre (-2 A) trr{r(a rrr{reucrrBr{ocrrr H* B. $paguylo qacrb Bo Bctrbllrrlte

IB.VII 1957 r. B. A. Hpar u B. M. Co6onen 116, l7l tro cueHrpaJrbHbrM [arr-
Ebri\{ OTMeTI{JItr BO BCIIrIIIIHaX HaJII[qrre .flpltux Crpyft, ABIIffiyIqI{xCfi trpel{Myqe-
crBeEEo BrruB, n soroc{epe. crpyu 6rrnu sr.rAsbr B Jrrrutr.Ex H r,r K Ca II. B. I.
Bailnu [18] uo crenrpaninrrlr na6nrogeutr.sM, BbrrroJluel{Hnrrrl r }tpnucHort acr_-

po{uauveCxoft o6CepnarOpI{II, tomO o6uapy1tl{Jl CyqecrBoBalrlre n nlruu.ax H
in i< Cu II cna6o cnetaqr.lxca ctpyfi, Itoropble IrEorAa o6napyxurnalorcfl lI
B paHurrx qJIeHax 6alrlteponcmofi cepnu. On ranme oTMeTI'IJI cuJlbuoe CMeqe-

rlrre DMrrccfltr Bctrbrrrrex B r(pacuyro qacrr,. Coruacuo [18], aculrrtterpr'rfl BbrBbr-

BaeTC.fl ycI{JIeEr{eM HpacHoro ItpbrJra S:l.[vICCur[ BO BCtrbImIte [I3-3a EarlorfieHl{fi

Aorro Jrrrr4Te Jr bHo ft aMl,rccrrr,l ABrIE(yIqI4xcfl rla crLl q.' 
C. In,. Ionacron [19] 1Io Barrr4c.frM ryrreBbrx cxopocrer:r B JII4HI{I4 HB o6uapy-

,I(rrJr SHaqI{TeJILIIOe yBeJII4qeEUe ortroltreEllfi UOTOI(a OtrycHalotqerocfl raBa
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u,KMlce/(

fi uoTor(y nol{HHN{aroqcroc.fl rasa Ha ypoBHe xpoMoc+epbr rrocJre Mar(cr{MyMa
Bcrrbrmnr[ 1.IV 1960 r'. (npnuepuo B ceMb paa 6otr,me, qeM rpr{ orcyrcrBr{rr
ucur,uuxlr). On r:arune orMerr,rJr, qro peayrrrrarsr Baur{ceii lyuenrrx cnopocrefi
r{a ypoBrre t[orocdreprr u xpouocdrepbr r{axoAflrcrr B corJractrml ecillr cqr{Tarb,
qTo Bo BcrrbrrtrHe trporrcxoArlT
troABeM BeqecrBa ua {orocSe-
pbl B xpoMoc{epy c rocJreAy-
mqr'rM ero onycHarrr{eM.

Ecnu pacclrorperrrylo HaMrr
I{apTr,rHy yAaJreHr{E Bcrrblrtreq-
rrrlx JreHT o:r o6.nacru uefirpats-
noii nnnun trpoAoJrbHoro rIoJIrI,
ua6nro4aroqyrocx yx(e sepeB
HeCKOJILKO 1\II,IEyT trOCJIe IIOflB'
JIeHI4tI BCtrLImfitrr, [OIIOJIHI,ITb
'cneI{rp aJrr;HbrMr{ [aHrrbrM u 11,5 -lBl r,r AaEHr,rN{r{ pa6orn [19] o6
ouycnaHI4II BerqecTBa BcrrblmeH
n Soroc{epe, ro rolyrrrrrcfi Haprr.rHa trocretrerrHoro pacxo}r{Aerrlrn o6erax qa-
'crert scfibrmxr{ rr oAuoBpeMerlHoro ctraAa sourrmesuot Marepr{r{ uB 6oree BEr-
coxux cJroeB BHrrB rroA EexoropbrM yrJIoM I( troBepxEocrlr Conuqa (upu aron
He paccMarplrBaeTcrr caMafl palrH.fl.fI craArr.ff pasBrrTlr.n ncunmen).

Cpe4nan rarrrenllrraJrrua.fi cl{opocrb ABlr}fienrrfi Bctrbrrrreunoft neurrr, o6-
.ra4arcqefi 66urueir cnopocrbro, or(aBbrBaerc.Er reM 6o.nr,ure, ueu 6onr,me rpa-
,qI{e}IT MaII{I'ITI.IOIO IIOJIfl, V,KM/ceK
rraMepeurrr,rit n o6nacrn Heft-
tpannnofi Toqnr4 (ouzcaur.re
MeroAa oupeAeJreHrrfi rpaArr-
eHra rroJrfl cu. r [10]). Dra
BaBr4Cr,rMOCTb trpr{BeAeHa Ea
Srar. 5. BonsmrscrBo AaE-
r{brx o rpaArrel{Te B3flTo I{B
'[10], Her(oropbre 6nnu srr-
qllCJIerIbI AOtrO JIHTTTeJIbIIO TeM
rr(e cuoco6ou. Cpanueulre
cfiopocrrr 4nraxteulrii: c r{H-
TeHCTIBHOCTT,IO BCTTJIeCHa pa-

"qr4or,railyqenun ua sofiHe 3 cra
rIoKaSbIBaeT, rITO HaMeqaeTctI
TeHAeHr{II.s B O 3 p aCT arlr.r.fl r{H-
'TeECrrBHOCTr,r paAlIOBCrrJIeC-
ita ua BoJrEe 3 c,tw c yBeJrr{-
qeHr,{eM cnopocTrr ABr,r?fieHl{.s
(0r0". 6). Ha sorrne l0 cn
IIo rrMeroqur{cfi AaHHbIM 3Ta
cBfrSb rlaMeqaeTctr oqelIb
cla6o, a Ha BoJrIre
L,5 Jw trpanrurrecxr,r He
HaMeqaercfl. Itan Molr(-
EO Olt(r{AaTr, I{B BaBI{CI4-
uocrefi, trpr,rBeAerrEllx Ha
Sur. 5 u 6, AoJr)fiEa 6rrm
Tal{iiie cB.rIBb tle)fiAy rllrrelrcr4lrr{ocrr,ro BcnJrecKa rra BoJrIre J c,lt, lt rpaAlrelrroM
Mal.Hr.rrHoro rroJrrr, rrBt[epeHr,rr,rM n o6ractu ueiirpanr,noii rosKu, Ipa{ux, npu-
ee4ennrrft na Sr,r1. 7, notoprrii, [paBAa, trocrpoeg tro oqeHb ue6o.irr,ruouy s11c-
Jry roqelt, nart 6y4ro rroArBep?fiAaer cyrqecrBoBarrrre ramoii saBucr{Mocru. Ha4o
orr\rorlrrb, qro ETa cBrrSb He rrBJtrrerc.E orpalneHtreM paHee orMeseugofi n [10]

vH.?c/ KM

tDrr. 5. 3as[cr]4ocm Me]r(Ay cpe4ueii c(opocrr,ro
ABrrlfierur Bcrrbrmequoro (ppoura c 6o.nr,met cr(opo-
crr,ro n rpaAnenToM Marrrrrruoro troJrfi B o6nacrr

reftrpaarroi rouna l

u,r<u/cex 'Iurnl 03

4 eo
I'anrf 1 0"

tDrr. 6. 3anrcruocrl, rreffi/{y cpe4neii cr{opocrbro
ABr{mertrfi BcnrJrtreqEoro ([por.rra n nnrenclrsrroctbro

BctrJrec(a paAuouaryireuua IV rlrna
Beprr'rraarutrnrrt qeprorr(aMr.r orMeqerla orrrr,r6r{a rraMepeurrfi ?)
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cB.gBII rpaArreHTa rroJI.rI c 6anrom B0ITrIIIIHLI, trocltoJlbxy Bce BcIIbImr(Ir, AJIrI Ho-

Topbrx 6r,r,n uocrpoelr oror rpa{ux, 6nrnn oAnoro r{ Toro xte 6a;nna 3n, aa lrcx-
Jrroqenr{eM Bctrr,rrren 1.IV 1960 r.

lurrn

7

6

5

4

e

2

1

0

u 3.IX 1957 r. 6anra 3.
Taxr.ru o6paaou, B lracrofl-

qeft pa6ore orMeseubr Henoro-
phre o6que xapanrepur,re cep-
TbI B paBBLITI{Ilt BCtrbImeH' COnpO-
BOrr(AaBrurrxC.fl BCuJreCHaMIr paAr{O-
uaryqeHufl IV ruua, Ir rloArBep-
,rt,qaerc.E Hailuctae recnoft cBflBI{
ME}I(AY IIO,IIBJIEIIIIEM BCNbIItrEH 1I

IIBMEHEHIIEM MATIIIIITI{OIO IIOJIfl B

anrrasHoit o6nacrra.,(,ra ucclego-
BarrHbrx Bcrrbrrtrex o6uapyxeua
cB.rrsb Melr{Ay cr(opocrbrc ABI4?r{e-
rrr4rl cBerfiqerocr {ponra Bcnbl-
ruecHofi JreHTr,I c uan6o;rrueit
CROpOCTLIO II IpaAIIeIITOM MarHI{T-
Horo uoJIfl n o6nacru nefitpa,ns-
Eoii touHIa, a rar(rte c [IrreHcI,tB-
HOCTbTO BCtrJreCHa paAr.{O}r3JIyqe-
I{r{fl rra BoJrr{e 3 c.au, ttporue roro,

0,2 0l 0,6 q8 t t,2 t! 1,6 1,8

v H, ac/ru
(Drr. 7. Sallrcrrmoc.m Melr{Av lrHTeHcl.{BHocrrlo pa-
AlroBctrJrecxa IV nrla ua 1,3 c,tt lrrpa4uerrfou
MarElrrrroro rroJra B o6 xactw sefirpatr,nofi touxlr

oTMesaeTcfi HaJIr{qI4e cBfistt Me}fiAy r{rrTeHCr4BHOCTbrO BCtr,IeCHa paArrotrSJry-
qeHrafl IV runa I{ rpaAr{e}lroM MarHrrrHoro troJrrr B o6racrfi uefirpanruofi
TOqH14.

- flpuuouy_6;raro4apnocrb qrr.-Hopp. AH CCCP A. E. CenepuoMy, B. E. Ay-
6ory u H. H, Creuausn Ba yrracrrre r o6cym4eulru pa6oirr.
Maft 1966 r.
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AItAAEMUfl. HAYTT CCCP

III 3 B E C T ]4 fl It P bI M C TT O It A C T P O O 14 3 U q E C }I O trT O B C E P B A T O P IT II
Torrr XXXVIL 1967 r.

r( BOIIPOCy O COOTITOmEITIIflX rIOlOEufl
B MAIHI{THOff rI4IPOIIIHAMI,IItE Ir BOSMOE(IIOCTTI

MOAEJTT{POBAHI,rfl COilHEqHbIX f BJIEHIIff
B JIAEOPATOPIIII

O. E, ilg6oe

flpu nonr,rrrte MoAeJrrlpoBaHuE corHequrnx IrarrrrlroIIIApoArrIraMIlqecItux rrpoqeccoB
n ra6oparopuu trprxoArrrc-E )nrrTbrBarb orpoMgoe pqglruque Macmta6oe flBJrerrrrg. O4nano
AJI'I oT-o_Io EeJrE!3rI LICTOJIBBOBaTL COOTTIOUIeHT{.fi nOgO6lrr, paBBIrTrJe B Teopilu raSoBoro pa3-
pt4a. Honare coorrro[e[rr* uo4o6u.a AoJr]nur,r crporrrscri rra clrcreMe ypanuenrrfi, BnJlIoqarc-
qrrx ypaBrreHr{e cocTofir{r.fi u ypaBrleHr{fl ABI4}r{eEIIrI.

[;rlt paa.nrrlnbtx ll3MepreMlrx B or(cneprMcnte .DpJ]Jlrrrr naii4eno, Do cr{o,'lr,Iio pa3 olJIt

aorrxtrirr 6-r,rrr, rralrenerrbr trpu otrpeAeJrerrrroM coorr{ortreHrrrr lracurra6os. Oxaaatrocr,, qro }Io-
AeJrr.rpoBalrrre correqHr-Ix gsreuflfi n ra6oparopu[ HaraJrRuBaercx Ira 6onr,mrre rpyAlrocrl'r
r{ Bo BCrrnoM cJryqae, Tpe6yer noquot umuy;Bcnoft rexHrrl{rr'

ON SIMILAI1ITY RELATIONS IN MAGNETOHYDRODYNAMICS AND THE POS.
SIBILITY OF SINIULATING SOI,IE SOLAR PHENOMENA IN THE I,ABORATORY, bY
E, E. Duboa. In an atLempl, to simulaLe solar magnetohydrodynamic processes in the
Iaboratory Lhc exbrcmely Iarge scale diiferences of lbe phenomena musL be taker into
account. 

-The similaril,y relaLiorrs develope,l irr llre {heory oI gaseous disclrrrges cannot,
however bc used for this purposc. Nerv similarity relaLions musl be obtai rred on llre
basis of equabion.ssystem, whicirinclude lhe sysiem of s[ate and_ e^qualions of molion.

For virious quantit,ies measuretl in t,he laborator-y under a defirrite scale ratio l,he
necessary correspo-nderrce have been inlerred. Great difficulties are met in simulat,ing so-
lar phenomena in a laboratory arrd in any case porverful impulse l,eclurique is necessary..

Crpeuxcr, B ila6oparopHbrx ycJroBr{.flx rrocraB}rrb altcilepr{Meurlr no I,IBylte-
Htrlo rroBeAelrlr-fl Berr{ecrBa B ycJroBrrtrx aTMocilrepbl coJrHrtra, MLr cToJrltHyJrucb
c reM Boo6rqe xopouo rlaBecrHbrM cr6cronre.nr,crBoM, rlro reopr{fl rIoAo6I,Ifl, paa-
pa6otauuan B EJrertrpoA[HaMrrr{e roJrr,Ko AJrfl ratsoBoro pa3ptrAa, Hc troAxo-
Ar.rr AJrrr o6cyxr4ennx Marr{r{Torr{ApoA[EaMr{qecn}rx aHcrIepI{MeHroB. 3ra teo-
pr.{fl Tpe6yer rIoMr4Mo reoMerp[qecltoro rloAo6un coxpaneHll.fl npll [oAo6HLIx
lpeo6paaoBaHl{.flx rloreHllr{arroB I,r ronoB t1-31. Ecnlr npI{HErr, arll rlle6oRa-
Htr{E, TO Or(a}fieTcfl, rrTO paBJIr{qHr,Ie qJreHbr ypaBrIeHr{fr ABI4}r{eHr{f [peo6pa-
ByIOTCfI rrO-pa3HOMy, He COXpaHfITOTCTI COOTIIO[reHrre Mafr{IlTHOfi l,l H[HeT[.Ie-
cHoii aueprrfi n cpe4e r4 cltopocrrr MarHl4rorlr4poAuHaMuqecnrrx BoJrE. NIrr upe4-
JraraeM rrprr [ocrpoeHr{r{ Teopr{l4 tloAo1mfi r{cxoAr{rr, r{3 cJIeAyIoqrIx ycJIoBI{fi.

I. CoxpaueHr{e ql{ceJr Pefinonr,4ca - rr,rApoA}ruaMrlqecltoro Lultt 11 ]vIar-
r.rr{THoro Lulv* : 4nLualc2, rAe 6 - rrpoBoAr{Mocrr,.

II. CoxpaneHue Beruqurr,r A - puz l(H2 l4n), pronoii orHomeHI,IIo nlrHerll-
rrecrtort 1r Marr{Irrlroii eneprlrri B eArrHl{r{e o6'selra, qro aHBuBaJlerrrHo coxpaHe-
rrrrro Marrlr{Torr4ApoAr.rHaMr.rqecr(oft cfiopocTr{ ua : H l1[@ .

III. Brrno.nHerrr{e ypaBHeHr{fi MarHrrrrroii rr{ApoArrHaMr{I{rr:

rotH:
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Hl* vp.

'O6oanaseuurr BeBAe o6r,rsHrre.
Teuepr, lpeAuoJrox(trrM, qro nragefturrft lracrrra6 (tr) ualreurrc.rr D a pal.

Tor4a r{B ypaBHeHrri (1) r,r (2) cpaay cJreAycr, sro BpeMfi / na},reuflerc.f,, Kan
tt L, t. e. B & pa3? Ir, cJreAoBareJILHo, cftopocrr, trpu raHoM npeo6paaonanllt
ocraerc.s uenauesuoft. I4a ypanneuufi (1), (4 a @) Br{,4Ho, 'fio-E nineu.sercs
TaI( lr{e, HaH rr H.I4z-ycttosufl II c_JreAyer, ,no H w E uaue1nrorcfl, fian p,/,,
rAe p - trJrorrrocrB.- vcJrosze I rpe6yer, sro6br 6wta o6ecteqeHa [ponopqr{o-
HaJlblrocrb a w [1 . tr4s ypaouenun (5) r{ r4B BaxoHa r{BMer{eurra rrarrpr}KeErrocrr{
MarHrrrr{oro troJrfi cJreAyer, qro trJrorHocrb roxa i 6y4er raaueuflTbctr, Kar( trpo-
I{3BEAEEtrE P,hA-,. -.UA YPABEEIII'I (5'), EC.[Z IIMETB B BI4AY, qTO AABJIEHIIE P trPO-
nopq[orraJrbuo p7, rIoJIyqIIM, qTo TeM[epaTypa trpr{ ST0M He uBMeEI{Tc.ft, a aTo
o3tsagaer, B cBolo oqepeAb, Eer,rSMeHEOcrb xaorl4qecnoft, reutoeofi cnopocrr f ,
rroro_parr trpolopqrroEaJrr,Ha T'/". Tatt Har( B.fl3nocrb v npotropqzonanrua D7,,
r4e l, - AJrr{Ha cno6o4uoro upo6era, trponopq[oHaJrbEa.s p-1, To nz yctoawx I
(coxpaueur,re rr{ApoArrgaMuqecxoro qucra Peilqonr4ca) rnreera, qro p Aorx{rro
I{aMeE.flrBcfi, HaH a-1. CorracEo ypaBrreEr.rro (3) nlreenr, qro noHr{eErpar{rrE Ba-
pfrAolt_ lxe, rrpotropql4oHaJrblra.fl pe, rraMerrfierc.a, r.ay. q,-'/,, a cretregr, IroEuBa-
qnu X - neln Merrflerc.f,, .,l.afi a-'1,. Tan nan nrrme naft,qeHo, qro 6 :.neeztlm
MeH.Eercfi, xan a-l, To r rrpolopq[osanrga a'l.. trllunruu cJroBaMr{, BpeM.s cBo-
6o4uoro rrpq6ela Bap.a)fienlrofi vacruqnr AoJrlnuo r{BMeuurbcfl trponopqr{oHaJrbpo
orrromeHlrrc-1u"1-,'" : a,s/zf a\, a He rrpolopqrroEaJrbHo tr,", r, e. rr* *u* a,"/,. ]qro-
6u o6ecueql{Trr BErtroJIIreIrI4e ynaBaHrlbrx ycJrorrart, aricueprrMerrrarop AoJI?r{eE
uo46uparr, raabr c coorBercrByroqrlMrr edrrfex:rlmurrlrr,r ce.{euu.sMrr r{ogr{Barlr4rr
yAapoM. Paguyc Errrpaqrrr4qacrlrq r : mull H lraMerrflerc.rr He npolopqr{orraJrb-
Eo rr, HaK r{o}r{Eo 6rrno 6rr oErrrAarb, a upouopquorraJrr,Eo a'l,. OAuaxo Apefi-
donan cnopocrr, v : c [E x H] lIr2, cnntauuan c 4eficrnueu aJrexrprlqecnr,rx
I{ MarEr{Trrbrx norefi, Ee Merrrrerca. ,(pefi{onafl cnopocrl, uoA 4eficrsueM crarhr
Tfl)r{ecrr4 r/rBMerrr{rcfl, TaH r(aH.v : c [f x H] leHz (rge f - clua rarrecrr.r),
rax qro 7 npouop{uouarr,so glH (rae g - ycxopeurre cr4Jrr,r ralxecru). HeHn-
TOpafl TpyAEOCTL TeOpIII{ Salt:rloqaeTc.fl B TOlvI, qTO AJIfl BrIIIOJII{eIIIIa O6o6qeuuO-
I'O 3aHOEa oUa Ua4O Cqrrrarb, qro BeJII{quHa aJrenrpoEHofo AaBJrerr]r.fr pep,oI|)l\-
rra MeHflTbc.fl rre HaH ne1 artarlne-(rT. e. qro pelaenrrerctr rtaxp (-a, 1) (nepuee,
Vp, 4o,nxuo r{BMerr.Erlc.fl, nan Vp). Yacrora }firrparlr4r.r a : iHlmc 6yger-rpo-
lopqrrorraJlr,Ha a-'1,, Tar( qro BarflHa.fl s MaruurEoft ru4pogunaMrrHe BeJIuqI{IIa
(l)r He SaBr{crrr or nrac[Ira6a EHcneprrMeHTa, T. e. xapaKTep aElrsorpour{r{ upo-
BoAllMocrtr coxpau.Eercg. Bce troryqeuHnre Bbrrtre coorlroruerrr{a crefieur,r s ra6-
JIr{qy.

llrar, ecJlr,r axcrrepr{MeuTarop o6ecneuur, qro6},r reoMerprrqecxraft uacurra6
L{ BpeMfl r{BMeHrrJrr,rcb oAr,r}raHoBo (a a paa), cHopocrr, r4 TeMleparypa Ee rr3Me-
IIIIJTI{Cb, trpoB_oAI4MOCTb I{ IIJIOTHoCTTT I4SMeHI1[JII{Cb o6parrfO IIpouopquoHaJlr,Ho
macmra6y (o',), u rroJrrr rr8MeHr{Jrrrcb o6paruo trpotropqrroEaJrErro KopHro HBaA-
parlroMy na nacmra6a (a-'1"), To cooruomeulre Hr{Herz.recxofi u lrarnntnofi
euepruft B eAuEr{r{e o6reua cpe,qbr, rr{ApoAr{HaMuqecHoe r{ Marrrrrrrroo quc-
JIa Pefiuoffigca, cHopocrb MarrrrrrorrrApoAuEaMr{qecKux BoJrE, cretreHr,

1{JI I,I
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aEu3oTpotrI{}r [poBoAr,IMocTtrr, a Tafi]fie HLTHeTI{qecHLre rI noTerrqrlaJrBEr,Ie gEep-
IIIII BCex qaCTI,Iq UBMeH.sTC.fl.

flo nameuy MHeEI4Io, upeo6pasonanua uogo6r{fl AoJrrr{Hbr 6rrru ucnonreo-
BaHbr [pr{ MoAeJrr,rpoBaHrrrlr .flBJreHr.rft ua connqe. B ra6ruqe npr.rBeAeHbr srraqe-
Hr.r.fr pasJrr4rrHbrx Berr4rrrrH, xapaKTepHbre AJr.fr soroc{eprr, xporuoc$eprr conuqa
m AJItr coJIHeqIIBIX IrflTeH, a TaHlr(e rr cooTBeTcTByloque BHaqerrrr,tr, trepecqfl-
rarrHbre Arx na6oparoprroro uacmra6a (pegyquponaHrrbre auaueuran). qacrr,
rr3 r{rrx Bsfra rr3 14,51 , ocraJrbHbre Bbrqr{cJreHbr BaHOBO. }taX nU4Uo ve ta1iln.
I{bI, IIpI4BOAOHIII'Ie sIIaqeIII{.E BOII4SLIH IIOHa HaXOA.ETC.E Ha trpeAeJle AOCT}I}I(I4-
Moro, peaJrr4aaqr{fl r{x HaraJrnuBaercrr ua 6orr,mre rpyAnocrrr u rpe6yer uoq-
Eofi flMrlyflr,csoft TexEunu.

Horga Hacrorrrqa.E crarr.E 6rrna yxe Baxorrqeua, aBTop troarranoMrrJrcfl c pa-
6orofi 161. B neft c6oree o6qeft roqxr.r BpeHr{.a c troMoqbro fl-reopurr Eyxran-
feMa rroHasaHo, qTo AJr.fl coxpaEelrr{fi {uauuecHoro uogo6ua MarHllTo-ruApo-
AI4HaMI4qecHrax snneul{ft ueo6xoguuo, uro6u [pr{ trBMeEeErrr{ MacrtrTa6a ocra-
BaJrl{cr, Her{BMeHeEEbrMrr rtrecrb 6eapaauepublx trapaMerpoB :

leE2 | c2 \]ttz U_A 7 tfl
Lpuz \ uz l) , tL I Re , f,, Re* tt TIYM'

Oguano Mr,r lrl{qero He I{BMerr.rIJIrr B Earrrefi pa6ore, TaH r(ax paccMorpeurrbre Ha-
uu npeo6pasoBaIrI4.E ar(cleprrMeHTaJrr,Ho I4BMep.EeMbrx BeJrr4qr{E coxpaH.nror arr4
trapaMerpbr Her{BMerrH},rMn. flo cyrr{ AeJra, KpoMe coxpaHerratr npr.ru.rrrbrx Ha-
MI{ trapaMerpoB B [6] tpe6yetc.E eqe coxpaHeElre oTHortreHr/r.fl HraHerusecHofi
eueprrrr4 eArrr{rtqhr o6reua cpeArr K ee gJrexrpuqecnoft aHepu{}r puzleEz r{ BeJrr4-
uwuu TlyM, rAe f : Celcu, a'M - r,ucilo Maxa. flepnoe cooruomeuue BbrtroJr-
r:^trercrt B paccMarpr4BaeMoM HaMr{ cryrrae aBToMarrrqecxra. flocneArree cBoAr{Tc.rI
x rpe6onaur,rrc coxpaHeHr4.E cnopocrr{ BByKa.

tr{afi 1966 r.
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Tou XXXVIL 1967 r.

r( BorrPocv o pAlr{o- I{ }KECTnOM PEHTTEHOBCITOM
I{SJIYtIEHI{I{ COJIHEIIHbIX BCTIbIIIIEIT

C. H, I om(rcrcrc, If . If . E plo'uLe6, IO, n.If erun'o 7t

B pa6ore paccMorpeuo cr,rHxporporruoe rr_TopMoanoe [a,TyqeHfirr Dfleprurlnr,Ix oJreI{TI]o-
'Irots B trpeAlroJro)r{eHr{fi, qro r{arrrrrrroe uo;re o6,nacru, n rtotopofi flpolrcxoArrr reuepaqllf rra-
"JlyqeHlrtr, cEtrrMaercfl co BpeMeHeM.

JIonyverro, rrro MarHr.IToropMo3Trble rlorepl{ peJlrr-TrrBncrcrtoro DJIer(Tpo}ra co BpeMeltet\t
pacryT trpotrop{rroHarLHo r(yoy cTetrer{r{ c?r(arrrfi. UoqHr{ xapal(Tep BpeMeHHoro nBMeIIC-
rrr{rr MarHrrroropMo3Hbrx rrorepr, couraoyercrr c xoAoM pa3Blrrrlfi trpeAMar(cllMa,nruofi cra-
ArrrI carrTr.rMeTp oBr,Ix p aAaoBcIIJr ecr{oB.

Topltoauire uorepn EepeJrrrrrrBr{crcnrrx DJrer(Tponon (.Bo : 2'105 aa). ranxre- goBoJIbEo
crrJrBno BaBtrcrr or cxtarz.sb6Jracrr{; ourr pacryr xan nopenr, r{BaAparHrrft ot my6a crelrearr
crr{aTr{fi.

ON THE RADIO AND HARD X-RAY RADIATION OF SOLAR FLARES' by S.1.
Gopasguk, N . N. Erusheu and Y. L Nesh,por.'-Synchrotron and deceleraLing radiation of
err6"gelic electrons is considered at the issumption that the magnetic fietd" of ihe gene-
rating region contracts with time.

I-t isTound that maEnelodecelera|ine losses of reiativistic elecLrons wit,h time increa-
se proporLionally to the"t,bird power oI dbnLraction. 'Ihe general ch-aracl,er o[ [emporal va-
riaLions oI magneLodeceleraLing losses is in agreement with lhe developmenl rale oI the
nremaximum slaoe of cenLimcLei radio bursls.' Decelerating"losses of nonrelaLivistic electrons (20 : 2.L05 eu) also rather strongly
depend on the cdntracbion of the region and increase is the square rbo[ of l,he third po*er
of contracLion.

Eypuoe paBBr'rrr{e BHearMoc(bepHoft acrpoHoMrrr{ noaBoJrr{Jro troJryqurr, IIeH-
Hbre cBeAeHr{.fr o HoporHoBoJrHoBofi paAr{aqr{r1 co.urrqa. B sacrHocu{, rrpl{ trpfl-
Nrbrx rrsMepeHrr.sx Bo BpeM.fr coflHesHbrx BcnbrmeH 6r,rnu aaperr{crpllpoBallEr
BcnJrecKr{ perrrreEoBcnoro u3flyqe],j:utr c gHeprr{eii nBaHroB hv },= 20 n96. I{ l,j.a-

crorrqeMy BpeMerlrr ory6rr.rxoBauo 14 rafir.rx cJryrracB. Itan cne4yet vz 17,21 ,

Melr{Ay )fiecrnoi{ r(oMrrorlerrroi,l peurreuorcnoli pa4na\vw (h\) ) 20 nee) r[ tscrrrre-
CfiAL{I,I PAAI{OI{sJIYIIEHI{fl B CAHTI,IMETPOBONI AIIANAsOHE CYqECTBYET TECHAfl I{OP-
peJr.Er{r'1fr; B prrAe cJlyqaeB Bo BpeMer{H6nt xo4e r{x }Ia6JIIoAaIOrCf COBIra,(eHr{fl
e 4era;rxx [3].

Cquraerc.s ycrarroBJleunr,rm [4, 5] , uro callTr{MerpoBble BCTIJIecI{Ir rrpeA-
cratsJrrrror co6ort cr4HxporpoHHoe uBryqeHrae peJrrrrr{Br{crcltI{x oJreItrpoIroB.
rlro xre rtacaerc.fl BcrrJrecltoB pelrrreuoBcltoro lfBryqel{Lrf , To B Hacrofrq,ee
BpeMrr B Jrr4reparype rurrpono o6cyrx4arorc-a ABa i\rexaIIlIBMa: 1) o6parumii
t(onrurou-a{{exr [4, 6] (norAa BbrcoxoaueprutlHr,Ie aJreltrpoHrr, BBal{MoAeli-
crByn c refrJroBrlMn Sotonaufl, orgalor qacrr, cBoelt oueprun nocne4uun);
2) ropvroeuoo r,r3nyr1ss11e lrepeJr.rrrr{Brrcrcnr{x aJrerirpoHoB, BBaIrMoAeficrByloql{x
c (xoJroAEor,l> n"raauofi [7, 81 .

O6paturrii Itouutou-a${exr, xotn u trBlrflerctr arprfextueunrM MexaH[a-
MoM, Bcrper{aer n Hexoropbrx cilyqa.flx rpyArrocrw l2l. B eroit cBrIBrr rrpeAcraB-
Jr,fler rrrrrepec rpa{rln ua rlur. 1, r4e HaMrr trocrpoeHa BaBI{crlMocrt, rrJrorrrocrl{
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troro_Ha pelITreIIoBcltoro I4aryqeHrafl (.9) or reJrr4or.pa{nuecnofi AoJrrorbr BotrBrru-
xu. Ha Slrr. 1 Mo?fiHo BaMerI{Tb Hel{oropyro rerrAeHrlr{ro fi yMeHbrtregrrro BeJrr,r-
szubr ,s tro Mepe yAaJreHrra Bcrrbrrrrr{r4 or r{eHTpa fi Hpalo, T. e. EaMeqaercfr Ea-
trpaBJrerrHocrr, rrorofia. Tarofi xoA rrorona s c 4onrorofi scurr[Hr.I uensag o6r-
.gcHr{Tb r{BMeHeHtteM ortnqecnor,l ToJrqu, T. e. qlrcrbrM trorJlorqeHl{eM peHTre-
EoBcltr4x ryueft. Cne4yer orMerr4TB, qro r(pr.rnarr rra Sir". t
rlocrpoelra rlo MaJIol\{y ltorl4qecrBy AaHHr,rxr trooroMy yBepel{HBrx
BBTBoAoB o IratrpaBJleHuocrrr perrrrerroBcnrx ny.refi AeJrarb rtoHa qro HeJIbB.s.

O4uano ycraroBJreHr,re rarofi Ba-
Br.rcrrMocTr/t ra 6onrmoM MaTeptr-
are 6rrro 6rr ocenb Ba)firrbrM nprt
Bbrfl cr{eEnrr MexaHr{BMa reHepaqru.r
peHrreuoBCxofi pagraqrru ra otrpe-
AeJrerrr{r1 cpeArrero ypoBrrfl, r{a
noropoM ona o6paayercs. Eclra
xo4 xpranoft ua Snr. 1 r AaJrr,-
seftmelr rroATBepAlrrc.n, ro aro
MOlr{eT, B qacTEocTU, yRaBEIBaTb
Ha TO, qTO MafEr{Tlloe troJIe trpr4-
BOAr.rT K aEusoTpotrr{tl ABr{}r{eHr{rI
BI-ICOI(OAEepr]{qHEIX SJIeI(TpOIIOB
(npeuuyqecrBeur{oe ABrrx(err[e
aJrer(TporroB rrollepeH MafErrTEoro
uo,ra). Tor4a trpr rper{Mynlecr-
neuuofi oprreHTaqrrrr MarrrtrTrroro
troJrr{ B HarrpaBJreHrr[ BocToI( -3atraA rroToK pelrTrerIoBcnoIo rr3-
flyqeHIIfl MO)fieT I{MeT6 HaUpaB-
JreHrrocrb /uaHcrauyu ropMoarroro
?r3ryqeEl(fi oJreHTpol{a cMeqaeT-
cfi B l{atrpaBJreErlr{ ero ABtrffie-
unx [9]).

B racroanlee BpeMfl npu Bbr-
flcr{eEr{Ir MexaEI{BMOB reEepaqrll,r

PEHTIEEOBCHUX TYqEE I4 PAAI4OBCIIJIECI(OB BO BPEMfi BCUbIItrEH PACCMATPUBAET-
crr cTallrroHapHafl cr4cTeMa, T. e. cqr4TaeTcfi, sTo BErcor{o3Eepu{rrHbre gJIeHT-
poHbr HaxoAttrcrt s o6nacru c trocro.flr1lrofi nnorRocrbro r.r MaIHrrrr{hIM IroJreM.
Taxoft troAxoA He naer o6rscneuras apeueundrx uaMeuerufi peurreuoBcr(oro
r4 paArlor{3JryqeHr,rfl HaH rla cTa4krtr I{x paBBI{T}r_fl, Tan I1I crraAa,

Han'ru cAeJraHa trorrbrrr(a paccMorperr, rrgMeneEr.rg ropMoBgoro tI
cIIHxpoTpoI{Horo fi3IyqeHu.f, aJIeI(TpoIIa I{a ocIIoBe IIpeAtroJIo)I{eHu.fi, xITo
paccMarpr{BaeMa.E o6nacrt co BpeMeEeM c?fitrMaercff. Taxoe upeAcraBJrerrre co-
rJracyeTc.fl c AaEEETMtr zauepenuft yrJroBEIx pa3MepoB rlcToqErrr(oB paAuoBctrJre-
cros' B [10] ynasunaerc.E, qro yrJloBbre paaMepbr r{croqntrnoB upocrbrx cau-
TI{MeTpOBbrx BCrrJrecHoB rrBMerr.flIoTc.ff co BpeMerreM, trpr4Er4Ma.s Mr{EuMaJrbIrbIe
SEaqeHufl B MOMeHT MaHCr4MyMa I{X rrHTerrcr.rBllocTtr.

$ 1. [ISMEHr-Htrff IIAPAMETPOB rrSJlyqArorqEtr 0EJIACTII
IIPII C}ITATI,TII

finn upocrorn 6y4enr paccMarpr4Barb rlr{JrrrHApuqecnyro cr,rJroByro rpy6xy
C BMOPO?I{EHIIEIM B HEE MAfEtrTHbIM trOJIEM. CUrtrAEU, qTO HAtrP.fl'ITEEEOCTb MAT-
III{THoro troJr.fi Ir rlJlorlrocrb rlacrnr{ B HaqaJrBHbIft }ronregr BpeMeHI{ nocrofHHbl
tro ceqeErrro rpy6nz I{ paBEbr Hs u rus coorBercrBenno. flpe,quoJraraercfl, rrro
BHyrpr.r crnonofi rpy6nu r{Merorcfi eirer(Tporrhr, ycHopeEHBre BO BpeMrr Bctrbrm-
nu, ro Hpafiueft Mepe, Ao aueprzfi E -2.10a-:-2.L0a oa tlt-121. flpu erou
orrll ABr{rarorcfl nollepeft MarHrrrrrofo troJr.fl r{ co BpeMeHeru u rpy6ny AotroJrHI{-
TeJTLHO IIe [OCTytraIOT.

(Drr. 1. tr{aueueurg trJrorgocrrr trorona ,r(ecrltoro
perrrreHoBcr(oro uan5rrerrllx (hrt ) 20 nee) n aa-
Dr{cr{Mocrrr or: re.uuorpa{sqecrtot ItoJrrorll con-

EEqHSIX BCIIBIIIIEK
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Ialee, nyc?b pacc]IarprlBaeMatl o6nacrr, 6y4er ucnr,trr,rBarr, ci-r{arr{e fiorre-
llel( MafHI{THoro rIoJIfl. Otltettttrr, aITo c}r{aTl.re MaIrIIrTHoIo troJrfr BoBMo}riHo
rrprr MexaHr{3}{e, paccMorper{Hor{ s nltl. I{poue roro, crr{arrle c[.uosofi rpy6xlr
I\IAIHI,ITIIOIO NOJI'I MO)ITET, EAtrPI4MEP, NPOIICXOAI{Tb, ECJIII OHA BbIHOCI{TC'I B
Bepxllr{e cJrolr arMoc{eprt Co.unqa c rta;rofi trJrorHocrblo. Ecnr1 s ua.railr,ubrii
IIoMeHT AaBJreHr{e MarI.II{THoro rroJrtl B}ryrpu rpy6nu BIraqI,rTeJIr}Io 6onr,nre raeo-
Boro [aBJrerrrl-[r, To Mo]fier Boarrrrnayrb ee ueycroliulrBocrb, trptrBoAflqag H o6-
paSoBaH?rro 6eccunosoro rroJrfl, a cJreAoBareJrbHo, I{ H c}Harlrlo rpy6xll.

flpu crxarrarr Ea[pfl]r{eHHocrb MarHrrrrroro troJrrr Brryrp, rpy6ri, co Bper,re-
ueu 6y4er pacrra. Tor4a, npeArroJrara.fl, qro c?r{arrre [o cesenrlrc rpy6xlr o4uo-
poArro, Sarr?I[reM

II (t) : lc (t) Ho, k (t)> 1,, (1)

rge k(t) - SynHqlrr BpeMerrrrr, otrpeAeJr.sroqa.fl creuen.b c)fiarr4fi Margnrsoro
IIOJI E.

ouenu4no, qro B BbrcoItoilpoBoAflqefi ruraanre nprr clr(arr.r[ Marurrruoro troJrfi
TgTor( ero qepe3 ceqeHue rpy6nr.r ocraerc.fl rrocro.fltrrrhrM, T. e. nrzH : consL
h5l. orcro4a nlrnefiurrft paartaep trouepeqHoro ceqeHu.fl rit; paccuarpunaeuofr
ranar rpy6nr4 rrprr clHarr{r( MarEr{rEoro norx 6yger trensir,c.s cJreAyroul}rM
o6pasou:

r(t1:ffi,
rAe_ r0 _- paAnyc ceqerrr.fl rpy6nz B MoMeEr t : 0. Ua (2) BuAEo, rrro ilr4_
neftHrrfi pagMep trotrepeqnoxo ceqeErlfl rpy6xu cra6o BaBr.rcr4r or crerreHrr,
C}ITATI4fl MATHI4THOIO IIOJI.fl.

Buecre c MarHIrrHBIm uoretrt 6y4er racurrrbrBarr, clxarl{e Ir BbrcoxorrpoBo4.rr-
nla.ff (xoJroAHa.s) trJragMa. BcneAcrnrae roro, Erro trprr aroM rroJrrroe qracro qa-
crr.rr{ B o'nacrn He MeH.rrercn (nrzn: const) [16J, arn trJrorrrocrrr uacrrq 6y-
AeM r{MeTb cooTHomeHl{e

n(t):k(t)ns. (3)

cregyer orMerr{rb, rrro Bbrpaxrenue (B) ctrpaBeAJrrrBo AJrfi cryqafl trpflMErx r4,
rIapaJIJreJIr,HbIx cI{JIoBbrx ttuuufr. Marnr{Trroro uong. Ecnn lr(e c}rJroBbre Jrtrrrr{rr
MafrrrrrEoro troJrrr cuytrIarorc.ff n noHrIaM rpy6nu, To l{Meer Mecro rpexMeprloe^
c)fiarlre rrJraBMbr [16l u rrJrorHocrb qacrr4rl nnyrpu o6racrra 6y4er oupeAeJrrrrr,-.
C'I TAI{:

n(t!:k(\n0fi,
rge lon t(t) - AJrr{Ha cutrosofi rpy6nu B_HaqaJrbrrbrfi uopreur BpeMeHr.r (r: 0),
I{ B MoMerrr BpeMerrr,r, coorBercrBeHHo. Tax nan loll(t)> 1, ro n clyuae (4),
trJroruocrb Beqec?Ba co BpeMeueu 6yger pacrr4 6rrcrpee, ueru n (3).

ouealrltrno, qro pocr MarHI{THoro rroJl.fl rrpl{ crr(arnrr [pr{BeAer H yBeilrlqe-
HI{IO Han reMileparypbr (xoJroArrofir) utaSnlrr, TaK r4 DEeprI{r4 y}r{e ycnopeggbrx
(Bbr_coHoaHepruvutrx) eJrer(rpoHoB, HaxoA.tru{I{xc.s BHyrpr4 o6nacrlr. cornacno.
[17], rerraueparypa trJraaMbr B arom crryqae oflpeAeJr.Eercff:

T : Tolk(t11zrs.

Tlcnonrsyr . a4za6arrauecxr.rft r{HBaprraHT ABr{}r(eur{fi qacruubr p'rl H :: const [18]_ 5ea yqera trorepr, Ea croJrr(HoBeurrfl, Blrpaffierrurr AJr.rr ar{eprrrrr
aJIeHTporroB E s gaswcnMocrrr or creneurr c?r{arl{.fi Mafr{rzrHoro rroJr.E aarr[rtreM,
B BI'IAE:

a) 4ta peJr.rrrr{Br{crcr(r{x oJreKTpoHoB

Ez(t) : E|{t +93tk o' 1t},

rge Eo- HaqaJrr,Hafi auepr.rr.rr sacrr4rlbr, Pt: t - (mczl\o)z;
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6) gln HepeJLrIrI{BIlcrcI{IIx aJrenrpouoB (Eu - 2.105 ee)

E (t) : Eok (t). (6)

Ias (5) cJreAyer, qro npr k@> l auepur.a peJrrrlrBr{crcnoiir uacturlbl Boapac-
raer Han Hoper{l, Hna4par:ur,rfi ua k(t); aHeprlrfl ?fie HepeJlfr:rlrnlrctcnofi qacTI,I-

qbr cor.lracHo (6) noapacraer B k(t) paa.
Ilpexqe uem repefirr{ H paccMorpeHr{ro uailyrrareJrbnoii cuoco6Hocrrr qacru-

qbl, Ireo6xoAI,IMo Br,IficHr{TE, r{BMerreHl{e I{oHIrBarIloIrHbrx trorepb rlpu crr(arl{u.
tr4oxrzsaquoHHhle [oreprr B troJrHocr6lo Eouzaosauuoii: no,qopo4noft trJIaBMe
,onpeAeJr.sIoTc.E:

a) 4;rx peJIarLrBI{crcHoro cryrlar [19]

-(#),:'#n(t) L'

rge L - cra6ag (norapuSuuuecnaa) $yurqua aHeprI{I{ qacrullbr LI IrJrorEocrrr
cpeAr,r. B nameu cilyrrae L = 50. B peeylrrare crr(arlrfl o6.racru 6y4ertr r{Merb

1dE1 _ 1dE61\i),: li),k(t), (B)

,rae 
-(d,Eoldt), - rroHrrsaru{oHlrbre rloreprr qacrl{rlbr upu f : 0.
6) fitn EepeJrrrrr{Brrcrcr(r{x qacrr{r{, flcnoJrbByfl Bbrpaxterrr{e AJrfl I,IoEI{Ba-

,qrrouHr,rx uorepb ua [19], trptr crxarl{rr troilyquM

(qo,),: (+),trra),

-(#),:4!1,r,L.
B erom cryqae SynHqua L = 25.

Cpanneuue (8) u (9) rrorraabrBaer, rrro B cilyqae peJl.rlrxBr{crcr(rrx qacrr{Il nonw-
aaqnorurre uoTepLI 6O.,ree uyncTBI,{TeJILI{6I I( C?I(aTI{Io O6.naCrr. ,(nr erux ua-
cTr{q t{BMerreHr{e rroHr{3ar{r{oHrrbrx rroTepb trpotropqlloEaJl6Ho CTetreI{I{ C?fi4TI4fl,

rorAa HaK AJrtr HepeJl.flrr{Brrcrcnl{x qacrr{rl 
- Hoplrrc nBaAparuoMy ua k(t).

flo ruepe CXatz.s O6naCru 6y4et ueUaTEC.s [sIytIaTeJILHa.f, CnOCO6nOCrr

aJrer(TporroB, B qacrrrocru 6y4yr pacrrr Hart TopMoBl{bre noreprr HepeJlflTr{Brror-
,cKr{x, TaR II MaIIII{TOTOpMOSEbIe IIOrepI{ peJIflTI{BI{CTCI(IIX 9JIeI(TpOHOB.

a) MaruuroropMoanbre rroreprr qacrrar{br orrr{cbrBarorc.fl Bblpax(euueu [9]

(7)

34ecr

(e)

(r0)

-(#)-:#P#&)'
'C yterou crr(arr.fi (11) uplrnuruaer BUA

(#)*: (#)^r'ar
HaH rz4no u.z (1,2), MarrrrrroropMoarrr,re rroreprrt aJrer(rpouoB I{cxrlrosurefl],Eo
cltJrr,Ho BaBlrcflT or crerreHr{ c}fiarr{.rr: pacryr [polopqrroHaJlbl{o ny6y creuenn
,c)I(aTI{f .

6) Topuoaubre trorepr,r HepeJrflrr{Br{crcr(rrx eJre(rpoI{oB oupeAeJr.rlror cn [20]:

(11)

(12)

(13)

(14)

-(#).:+ffi{E*",.
B arolr cilyqae 6ygeu rlMerr

T. e. ropMoBubre rroreptr HepeJrrrrr{sucrrcnoi rlacrl{I{br raltx(e AoBoJrbHo cr{JrbHo

.3aBr{crrT oT cTeneHI{ c}r(aTl{fl.
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S 2. TIOTEPM AHEPII4II qACTI,II IIPA C}IIATtrtr

,{,na npoaeAerrl4.fl Hor[qecrBeEHbrx or{eror aneprerr[qecxux trorepb oJIeHT-
ponoB trpr,r orfiarrru neo6xo4rarrao {yunqrarc k(t) trpeAcraBr{rb B .EBEoM Br{Ae.
Ilpogu{{epeHrlr{poBaB (2) ro BpeMeutr, AJrfi or(opocrrr c}fiarufi trofiyqr.rM coor-
HOmeHr{e

-*: aQ): -r,*,(7h), (15)

(r6)k(t):

SaHog r{BMeueurrfl cr(opocrr{ c?fiarr{fl BaAaAr{M B Brr4e u(t) : atm, rotga
SynHquro k(/) oxouuarerrbuo npeAcraBr.rM B Br4Ae

k(t): (l- ---:-r"r+i:'\ (mlt)rs" I

(17)

B gansuefiureM AJr.rr rrpocrorbr B pacqerax Mbr noJraraeMftL:1. 0ro oBrraqaer,
rrro trpoqecc c?fiarr{fl r4Aer c rrocrorrHrrr,IM ycr{opeHr{eM. O,quaxo BAecr, cJreAyer
troAqepxEyrb, qro BaHoH rraMereur{.fl cxopocrrr cxtarlr.fl Mo}r(er 6nrrr 4pyruu,
rr coorBercrneuHo Bbr.flcr{er{r{e ero xapar(Tepa rpe6yer paccMorperrrr.fl BaAaqtr
C yqeTOM CI{JI, BLIShIBaTUIIX C}ilaTUe MaII{I{TI{OIO IIOJI.fl.

Crporoe paccMorpelrl,le Botrpoca o Marr{r{roropMoanoM r{ TopMoarroM r{BJry-
qeuu.flx aJreHTpoEoB [pr4 Harr4qur{ c?r(arrrfl rpe6yer peueur{.rr ypanueulrx 6a-
JIAHCA

(18)

rge (dEldt)rp - rrprrpocr arreprur{ arrenrpor{oB B eArrurrrly BpeMerr[ BcJreAcrBne
c?r{arr{fl; (dEldt), - troJrrrbre trorepr/r DJrenrpoua B eArrrrrrqy BpeMerru.

?Ia cpannenr{.fl Bcex Br{AoB trorepb aneprrrrr aJrenrpouoB cJreAyer, rrro B rra-
rtreM cilyrlae (upra E < 5.108 aa) golrranrapymqr,rMr.r JrBJrflrorcfl r{otrrrBarluourrbre
rrorepr{. Tor4a n (18) (dEldt)" Mo?nHo BaMerrr{rr, rrour4BarlraorrHr,rMr4 rrorep.EMr{
(dEld|)t.

Ha ocuosauwv (7) - (10) v (17) ilpu rn : I oreprrafl arrer(rporroB BcJreAcr-
Brle lloHrrsaqrroHril,rx troTepb npr{ cffiaTr,rrr oupeAeJlfleTcfl cJreAyIoqIrMLI BEIpa-
}ItEHI{flMII:

a) 4rr rrepeJr.arrrBr{crcnoro cilyqarr

E (t):
({e)

r4e noa$$r,rqr{eHr A :319.7A-22'
6) gln peJr.rrrr{Brrcrcnoro cJryrrafl

l-.
(,-5*o')'

0

dE rdEt rdEt
a - \at)"p-\a, )",

,. 
{' 

- * ^ ffilT= + (+)' " ",'rffif\,,,

, ll
{+)l , (201

rge A : 6,1.10-1e.
IIpu t42rolacoorrroruerrr{a (19) u (20) coornercrByror cryqarc n = no :

: const.
tr{cronraya Bbrpaxteurfl (19) r (20), lrrr rpoBeJrr{ Bbrsrcilenufl r{BMerrerrr{.fl

3r{epll1l{ AJrer(TpOHa 3a CrIeT IIOHITBaLIT{OEIIbrX trOTepL AJIfl IrepeJrfTIltBIICTCKOrO
cryqa.n (E(t)lEo)" ryv Eo:2.L06 ee r{ peJrrrrl4Bl{crcnoro (E(t)lEdp upr{
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Eo:3.106 ee. B o6oux cJryqaflx trJrorHocrr, qacrr4rl B l(opolre trpr{HlrMaJlacb
tto: 5.108 ctfa. Pacserbr trpoBeAeEnr AJLfl rpex graseglafi trapaMerpa: alrs:
: 1,52.L0-6, 4,2.10-5 u 1,36.10-4 cerc-z, xotop.ne no4o6paHLI ranrrM o6paaou,
sro6rr B r{ourle cx{arr{rr k@ : 10. flpo4on?xrrreJrbrrocrr Bpervleflrr cixarr{r{ trprr-
EuMaJracb pannofi: t : 700, 180 u 300 cen. Oru BEaseHI4fl 6r,r,rlr sarm,r c yqe-
ToM AJrr{reJrsuocrr{ BpeMeurr rrpeAMar(crrr\ra;nrnoii: {aarr paanurl{r BctrJlecr(oB
paAuousJryqeEu.E.

t, cex

aHeprr4rr 80 l,* 1,,
(*)',*-l

7,52.10-5

4,2.t0-6

1,36.10-

(H)"
(#),
/ E(') \
\ Enl"
tE(t\\
\-r;7n
tE(t) \
\ -z;7"
IE(D\
\-z;7,

0,94

I

0,94

L

0 ,88

0 ,99

0,87

0 ,99

0,73

0 ,98

0,70

0 ,97

0,50

0,96

0,73

0,98

0,48

0 ,96

0,27

0,95 0 ,93

(21)

0,98

L

0 ,87

0,99

Peaynr,ratr,r nus11creH7fi IrprIBeAeEbr n ta6t. 1. ]tan BlIArro ua r:a6.uur1u,
r{BMerleErr.fr Srleprr{rI peJrflTr{Br{cTcr(oro aJIeHTpoHa 3a cseT uoEuBaIIuoHHbIx IIO-
repr, trpeEe6pemuuo MaJrbr. ,[axte upu / : 300 cen slreprr{fl sJleHrpoHa yMeHE,-

maercs ne 6ouee qeM Ha 7%. floetouy n 4a;rr,uefirux pacqerax r (20) nplIHIl-
Maerc.E E(t) : Eo. OrcroAa n ({B) qrrerroM (dEldt)" Mo}nHo upene6peur. forAa
AJIfl MarHr4TOTOpMOsHhrX trOrepr, AEepIr4r{ peJrfTr{Br{cTcltr{M SJreRTpoHoN{ Ha oc-
HoBaHrrrr (11), (17) u (18) 6y4eu rlMerb

- (#)*: t,Bz.ro-, (#)' [r - (#)'] T%
rfro racaerc.fl HepeJr.flTlrBrlcrcnr,rx EJrer(TpoHoB, To I4x alreprrrfl Ba crler I{orr[-
Barlrror{Hbrx IroTep}, 3a paccMaTpr{BaeMbre HaMrI rlpoMe}fiyTr(r,r BpeMeHrr I{3Me-
E.rrerc.tr arraqureJrr,Eo (cu. ra6n. 1). floaroruy upr{ BbrqucfleEr{r{ TopMoaubrx rlo-
repr ueo6xoAr{Mo crporoe pelneurre ypaBuerrrrfl (18). Oauaxo BAecb EaMI{ pac-
cMarpr,rBaerc.fl roJrrr(o qacrublft cryuafi, KorAa (dE ldt)w : 0. IIpu ral(oM rlpu-
6lurxer.nu, troAcraBr,rB n (13) E(t) u.a (19) u k(t) na (77) a,r,;. ropMoaEblx rlo-
Tepb aJreflrpoua (ueper.rrrrBr{crcr(I{ft cnyuafi) rloryrlrrM

- (#),: r,ts.to-Ls ,:!+FO r,l, l, + U# 2lA; *
{'l-x;J I ro

+(*^)'''^r'oi.ll'' 
.

(22)

Topnoaarre u MarrrrrroropMoaubre rrorepu paccqlrErBaJrrrcb tro Qopuy.narra
(22) u (21) coornercrBeEno. Brrcucrenu.rl IrpoBeAeHbI rlprr rex xte Eaqarbubrx
BHaqeutrflx napaMerpoB cxnuarorqeiic-s o6,;racru, qro I{ B cryqae AJrtr r{oHIrBa-
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quoEulrx_trorep,B. Suaqesre Eatrp.f,lfieruocrtr MaruurEoro rroJr.E B (21) aaaro
paBEf,rM Ho:20 a. flouyueusbre peayJrbrarbr cBeAeuf,r s ra6il. 2 m gna 6ons-
mefi uaraaguocru trpeAcraBJreurr B BrAe rpaifuron aa i[ur. 2. 34ecr tro ocu

Ta6rrqa 2

t, "r*-'lrol

1 ,52.10-5

4,2.10-5

1 , 36. 10-4

tdE \
( a, /,'to*
tdE \
\ a, )*'10"

(#).',0-
tdE \
\a, )*'ro"
/dE\
h, 7,'ro*
tdE \
htJ-'10"

,51112,0

3,52

3,64

4,85

9,7

28,3

2260

8,3 10,0

514,0 2260

3,23

2,66

,55

t0,2

07,0

200

,,,

2260

a6cqr,rcc orJrorfierro BpeMrr B cer{yr{Aax (operln oxau,ra), ro ocr{ opAr{}rar - rroJr-
Ebre ropMoarlbre norepld IrepeJrflrr{Br4crcnoro EJrerrrposa (cupana) r{ uoJrnbre Mar-
ErrToropMoaHbre trorepr4 peJr.rrrr,rBr,rcrcr{oro aJrexrpoua (crena). Idu$panara 1, ,I1

t |tt

-(F),d'
' .7

t,cefi

@ur. 2. Bperrrenur,le rrBi\,rerreErra ropMoBur,rx rr MarnuroropMoauhrx trorepl
auepr[qElrx oner{TponoB rlprr crr{arlrn zanyvaroqefi o6lacru
I - alro: 7,52.L0-6i I1 - alrx .:14,2.10-0; III - alrn: 1,86.10-a

ru III na {ur. 2 o6oanaqenbl nonap}ro Hpr4BLre, Br,rqr{cJreEHr,re AJrfi paarrbrx sua-
qeuuft uapaMerpa af r o. I{p:r.eue a npeAcraBrgror co6oii'rpeueun6fi fo4 uaruuro-
ropMoBHr,Ix rorepb peJr.ErrrBr4crcnoro aJrerrrpoHa (Zo : 3.106 aa), HprrBhre
6- npeuenn6ii xog ropMoBHlrx uorepr, oJrexrpona (Eo : 2,706 ae).
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lla rtprarrrx {lrr. 2 Mo}nuo Br{Aerr,, qro rrprl c]fiarl{tr MarrrrIToropMoBnbre
florepr{ aJrenrpor{a cuaqaJra pacryr trJIaBEo. Ha uocregueft cra4lru c}r(arl{fi
(n reueurae 10-20 cen) owu pesno BoBpacraror Ao r{er(oroporo Mar(clltMaJrbHoro
Br{aqetrr{.rr, noropoe oupeAeJr.rlerc.fl cretrerrbro cxtarr{fl. Cxopocrr, Hapacralrrrfl
Marrrr{ToropMoarrbrx rrorepb reu 6o;rrme, qeM MeEbItre BpeM.rI, sa moropoe o6-
Jracrb yMer{bmaerc.n (cxlrnraercn) n o4uo r{ To }r{e qucro pas.

,(na ropuoaHr,rx rrorepb DJrer{rpor{a o6rqnft xapar(rep r(plrBbrx 4o nexo:roport
cTetreHr{ aHaJlorrlqeH xoAy KprlBbrx AJI.fi MarEl{ToTopMoBrloro II3JIyqeHIIfl,
Ognaxo, Kar( cJle4yer ras $ur. 2, lraltenennfl ropMoaublx trorepb s 6onee cllrl-
soir creueutr BaBr{cflT or rrpoAoJr}nrrreJrbHocrr,r BpeMeHr{ cmarrrfl [upn o4uuaxo-
n:o'xk(t)\. C yueur,menr{eM BpeMeHIr o)fiarl{.rl cxopocrb poora rlorepb BaMerHo
yBeJrr{qrrBaercr (cpanulrre Itpr.rBbre I, 6 tr III, 6). B aroii cBtrlw BaMerrrM, qro
ecJrr{ BpeMerrr6ft xog MarurrroropMoBnr,Ix rlorepb n o6qeu-ro uo4o6eu nprl paB-
JII{qE6IX AJII{TeJIbIIOCTflX C}I(aTIIfi, TO AJLfI TOpMOBII},IX IIOT€pL OII CI{JIbHO OTJII'I-
qaercfl. 3ro cBflBarro c BoBpacrarrueM poJrr{ rrour{Bar{rrourrbrx trorepb AJrfl
HepeJr.nrr{Br{crcn[x sJler(Tpor{oB (crrr. ta6.n. 1), a tamrHe c npene6pe}fieur{eM
lprrpocra aHeprr{u n (tB) Ba cqer c}fiarl4.tr. Ouenra4uo, qro yqer aroro qJreua

n (tB) npu pacqere ropMoar{r,rx uorepb Mo}fier trprrBecrrr roJrblto n yBeJlrrqe-
Hrrro lrpyrrrarrbr npr4Br,rx 1,6, II,6 w III,6 ra {rr. 2.

llocne trpenpaqerltt{ c}r\arr.itr o6nactra AoJr}nHo ua6nro4atrc.a yMerlbltreurre
TopMOAHoIO I{ MaIIII{TOTOpMoBHoIO I/tBJIyqeHLLfl BCJIOACTBUO IIOHI{BaqI{oHHbIx IIo-
reps [2, 61, a tanme Ba cser BoBMoEtIroro pacmr{peuus o6racrr.

- flpe4craufler r4rrrepec cpaBrrenr{e noilyqeunbrx peByJrbraror o npervrenu(rx
r{3rlreHeHrrflx MarHr{ToTop}roBHr,Ix troTepr, [pr{ c}HaTI{rI o6nacr:ra c xoAoM pasBl{-
Trr.rl BcrrJrecnoB paAr,ror{BryqeHl,r.fi B caHTrrMerpoBoM Ar{arraaolre. ,{,nr uuorlrx
caHTrrMeTpoBr,rx BctrJrecr(oB xapaHTepHo cHaqaJra MeAJTeHI{oe, a BaTeM 6rrcrpoe
rrapacranl{e r{rrrerrcl{Bnocrrr Ao MaHcr4MyMa. Tamofi xoA paBBL{TI{.s BcrrJrecltoB
paAuor,raflyrlegr{.rr corJlacyerc.fl c xapanTepoM BpeMelrgt'rx uaueuesr.rft uarulrro-
TOpMOsHLTX rroTepb rrpr{ crfiaTr.ilr o6,racrr.r.- 

Hanusue cnoxnofi crpynrypbr y BcIrJrecHoB paAl4lorrBJryqen[fl (uecxo,nn-
r{o Mancr{Mynror) uoxer 6rrrr o6r.scEer{o rryJrbcal{r{flMrr BcJreAcrBrre ueycrofi-
suBocru upr{ c}r{arr{u o6nactu.

Haxoueq, orMeruM, qro B paccMarpr4BaeMoM EaMu cJlyqae Mar(ctrMyM cr{H-
xpoTpoEHoro u3flyqeHlI_fr B pesyJrr,Tare c]r(aTr4fl cMetqaeTc.E B cTopoEy BblcoKrrx
qacror. B cn.sau c arI{M I{rrreucltBrrocrr, r{BJryqeHrrfl Ha Srtxcraponaunofi qacro-
Te npu Clr{arrrrr 6y4er uaueu.srbc.fl MeAJIeI{Hee, qeM IIo (21). Ecttw rr(e trplr_H.flrl)

AHepreTuqeCHOe paClpeAeJIeHIIe AJIeHTpoEOB CTOtreIIEbIM, TO, COIJIaCHo 121,1,

rrr{TencrrBHooTb trBryqeEl{.a Ha Slanclrponaunoft .Iacrote 6y4er pacru TaK}I(e Ao-
BoJrbEo 6nrcrpo.
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ITSBECTITfi. ITPbIMC}TOIt ACTPO(D}I3}IqECHOIt OBCEPBATOPlIV.
Tou XXXVII. 1967 r.

BpEMEHHdm XOg PEHTTEHOBCHOIO I{SJIvrIEIrI,rfl
COTHEIIHOIZ BCIIbIMHII 7 ABTYCTA 1960 r.

IO, U, If eu.cm'o p

Irlcuonraya paAtroacrporrolrlrsecnfiii MeroA IrBMepeErrE trorJloqerrtrE, a ral{Ete Aucrper-
EbIe IISMepeHIIf peHTTeIIOBCI{OTO IISJI)^IeHtrsr [OnyIIeHHLIe Ha CIIyTIIUKe' paCCqtrTaE BpeMeE-
u6fi xog penrreuoncxoft pa4lraqun cornesuoft BcrrBImRI{ 7.VIII 1960 r. Oupegeleno cpeA-
see anas-eHfie a{fexrunnoro noo{{uqnenra penou6uuaqlrlr AJr.E o6nacrn D lronoc{eprr.

TEMPORAL VARIATIONS OF THE X-RAY RADIATION OF THE SOLAR
FLARE OF AUGUST 7, 1960, by Y. 1. Neshpor.- The temporal variations of the X-ray
radialion oI lhe so]ar flare o[ Augusb 7,1960 have been compuLed using Lhe radio astrono-
mical method of absorpbion mea-'surement and also discrele measuremenLs of X-ray radia-
tion obtained by meairs of a sputnilr. The mean value of the effective recombination
coefficient for t,he D-ionospheric region is deLermined.

B uacronrqee BpeMrr AJrg rrccJreAoBaur{fl rraMeueHrrfl trorJroq,eHl{fl paAIroBoJrlr
BO BpeMf CoJrrreqHbrx BCtrbrrtreH rnrrpofto rrcuoJlbsyerc.g paAl,IoacrpouourauecHr.rfi
MeroA. 0ror rr.rero4 troSBoJr.fler otrpeAeJII{Tb BeJrusuEy fiorJloq,eHr{fi (ocMuqe-
cft oro paAr4ror.rsflyqeuu.fl , o6yclonuelrHylo yBeJruqetrI4eM gJrenrponl{oft n.norso-
crr B peayJrbrare BoaAeficrs[s perrrrerroBcnoro rlaryqel{r{fl coJrlrequr'Ix Bcubl-
rleH. BerllsuHa trorJloqeEr{fl paAuoBoJrH cB.qBarra c aJreHTpoHlrofi uJrorl{ocrr,Io

Ar.E CJlyqafl, r(orAa' (D2 > ofl, c,ne4yroql{M coorrlometrueM [1j:

Ap(r): a\sSiffiLt.
r4e B : Zttezlmc; €, ffi - BapfiA I{ Macca eJlenrpoHa; c - cHopocrb cBera;

"o (z) - 
qacrora croJrnuoBeur{.8; o - pa6ouaa qacrora; rrl1 - rl{poqacrora.

flptruenan gira (1) reopeMy o cpeArreM Braqeurrrr r{ETerpaJra, Mo}nno Batrr{-
caTb:

rfie 
atr 1t) : ALP (t) '

L:Bi,-*r,,*,,

(tr

(2)
Z1

trlla coornomenvn (2) BIrAEo, qro ecrru r{BBecrEo pactrpeAeJrel{rre qacrorbr
croJlltEoBeuuft c nrrcotoft, a taxxte Bbrcora o6nacru, n xotopofi trpoucxoAtrT
lrouoc{epuoe BoBMyqeHIre, To Mornuo Jrerno otrpeAerrlaTb cpeAlree BuaqeEue
ua6uroquofi aJroxrporrgofi urorsocrz. Onpo4e,nerr{e Bbrcoru o6raorr, B r(oro-
pofi upolrcxoArrr BI{eBatrEoe EoEoc{epnoe BoBMyqeEI're, upouaBoAtrJrocb Mero-
AoM, trpeAJrox(errrrbrM a pa6ore [21. tr{cno,naByr AarrEbre o BeilrltquEe qacrorbr
cronnnbrexw. v(z) gna o6uactlr Bhrcor 65-100 ntw, [3], BErpa)r(eure (2) rvrox-
EO 3atrI{OaTb B BItAe

aF 1i; : 3,'7.103. Ap (r) 
"

llE

(3)



rAe Ap(fl : t" ffi- atraqeul{e ua6rrtossoro trorJloqeHtrrl Ea qacrore

26,7 ilIery; Ee - EatrpspterrHocrb troJr.fl ltocMltqecfto1,o paAl'{ou3lyrrentrf Bo

BpeMfl cuoHofisoro cocTo.flHl(fl lrouoc{epr,I; E(t) - Eaup.fl}fieEuocTb troJIfl ltoc-
Mrrqecl(oro paAuo[BJlyseHr{fl Bo BpeMfl uonocSepnoro BoBMyqenufi.

Vpanneuze 6a;rauca trourraarlur.r g,nr us6arroqHoro Buarlenr.rfl aJler(rpolr-
noli urorsoorr{ Mo)ItHo Batrtrcarb B Br{Ae

A# : L I (t) - zd.tfo A /[ (,) - dA /Y'? (,) ,

rAe 0 - a{Qenrunurrfi xoa{{uquenr pexou6ll}Iaql{u; 1[o - HasaJILEafl eJIeI(r-
poHHafr ullorEocrb; LI(t1 - ue6blrosgoe BEaqeEI4e Synnqulr raonoo6paaoaa-
HWfl.

Bpeuenu6fi xoA ns6rrrossofi aaentpouxofi uaotsoctn
(a[r unoruocrtr Iloror(a peurroEoBcroro_ ganyuerrx (6)

Bo BpeME counessofi Bcrrbrltr(tr 7.VIII 1960 r.

3ua.IeH[e {ynnqull lronoo6paaoBarrr{fl cBflBalro c uJrorHocrblo Irorona pelrr-
reHoBcxoro uBJryrreH[fl cJIeAyroqI,rM o6paaona:

Is :iA/ (t) e\,z,

rAe ^9 - uJlorrrocrr ".uoroxa; e - SHepr[fl, neo6xo4uMafl AJrfl oAEoro aHTa
lorrrraarrun; L,z - wrluefrnrrfi paauep o6nactu, n xoropoil flpolrcxoAr[T lroEo-
c{repuoe BoBMytqeI{I4e.

Bo apenr Bueaatrrroro lrouoc$epuoro BoBMytqeEI{fl 7.VIII 1960 r. upo-
BOAr{JIOCb rrenpepbrB}roe r{SMepeHr{e perlTrerroBcr(oro r/tSJryqeIIr{.E s o6racru
l,I 2-BA B reseuue 5 ntnu. Ha ctraAaroqeft qacrra uonoc{epnoro BooMyq,elrr{q
L4l. flpe4cranraer rrecoMlreuur,rt uutepec troryqurr, AalrHr,re o npeneuu6rrl
xoAe peHTreEoBcnoro uailyserrufl B Teqeul,re Bcero rrouocrpepnoro BoaMyqeEr{.n.

Vpanuenue (4) cogepxur ABa HeuBBecrHbIx: o u /y's. Moxno cslrrarb, qro
o u 1y'6 B Terreuue Bcer.o r{oEocr[epnoro BoaMyqeHr{fl }re rraMerrflrorctr. Tor,qa
ypaBrreHrre (4) rrroxruo Barrrrcarb AJrfl AByx MoMeHroB BpeMerru, fuu t2:

o!-!, : LI, - 2aN o L,N r - aa,Nl,df, 
" (b)b# : LI, - 2aN oL,N 2 - aa,Nf;.

Pemas cr{creMy (5) l.ns EecnoJrbxtlx uap MoMeIrros t1 u lr, uo)Hrlo uaftrlr
pEA Buaqeuufi. u n //0. B cryqae [paB]rJrbrrocrr{ r{cxoArrbrx IrpeAuorrorxeuuft
rrrrcJrer{Ehre BEaqel{r{.tr o u /y's AoJr}fiHr,r 6r,rrr, o,qunar(oBbrMr{. tr4cuo.irr,eyx AaHI{bre
o ReJrr{quue trJlo'rHocrlr trorofia J, uonyueuuble Ira ctryr}Inn.e [4] (grn reMtrepa-

(4)
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Typbr r : 107 oK, a ranxe cpeAHtre BEaqeEu.fi aJreRTpoHEofi u.nornocu, oII-
peAeJreHHhre paAr{oacrpoHoMr{qecHuM MeroAoM [nuuncnenubre tro (3)1, 6utr,r
paccquraE}I AJrfl EeCROJrbHr.rx trap MoMeEToB t1, t, zF.ateF.frtr a lr /y'6. peaynr-
Tarbr rrpeAcraBJreEbr r ra6.nzqe.

I
2

4
5

4,36
314
312
J,4
3r7

{ ,86
2,28
2,48
o or

2,55

Cpegree 3 , 5. 10-? 2,2.103

B uepnou croJr6qe ra6rr.rqbr yr(aaagbr trpor{BBoJrrHrre EoMepa trap MoMeHroB
tt, tz.

floc^Hoffiny o. fr. N6 onpeAeJr.EJrr{cB rro cpeAHuM sHaqeHr,rsrr,r Aff s o6racrtr
BBrcor 65-100 HJtLl fioeroMy, Bepo.rlTrreri Bcero, I4x Molr{Ho orr{octrTb K Br,rcore

-80 nn. flo,n-yuenurre cpeAEr{e sl{aseHufl E r tr/-o xopouo corJracyrorcfl c pe-
ByJrBraraMr{ [5, 6] grs Bbrcorbr 80 r"az- ]tpoMe roro, AJrfl troroxa peurreuoBc]io-
ro trBJryrleEl4.fl ^9, olpeAeJreHEoro s [4] Nrfl. reMtreparypwT :2-. 106oK, 6rr.nr
TaR)fle paccqtrraHbr BEaqeErr.fl o. floryueuEoe cpeAEee sHaqeEr.re d, : 3.{0-6
cnslcerclpeBbrmaer BEaqeHr.re o r{a Bbrcore 80 nn i6l , mecru paa, troaroMy AJrrr
AaJrbrrefiEax pacqeroB 6rrnu r.rcuolrr,soBaHbr sEaseHr{f a :-3,5. 7o-? cnT lcen
w Fo : 2,2.los cn)s.

Tlcuornsya ynagarrgr,re BEaqerrr{fl, a ranrfie Aa}rEbre o BHaqeEur.r A/r(r)
B reqeEEe Bcefo r{oEocsepnoro BosMyqeEr{x,6:,,ut paccqr,rran npeueuu6ft xoA
uJrorrrocrrr rroror(a perrrreEoBcHoro t13[yqeulr.s. Ha {urype urpraxonoft xpra-
norf upe4ctaBJreuo trBMegerrrle na6rrro.rgoft enexrpouuofi-i.nornocur Bo BpeMfl
co.rrueqsofi BclBIInHr{ 7.VIII 1960r., cnnomnofi npnnoft - Bgaqertlr.s rrJrorrro-
crr{ rroroHa peETrerroBcKoro trBryqeHr4.fl coJrr{e.ruofi ecrbrmxra, lxpyxHaMrr -BEaqeHl'rfl trJroTEocTnI rIoTo-Ha peETrer{oBcnoro u3ilyqelrr4fl, troJryqennr,re n [4]
Arr.rr reMrreparypbr T : L01 

oK.
Taxrzu o6pasolr, I{ctroJlbay-tr paAr{oacrponolrusecx[ft MeroA r4BMepegrrfl rro-

IJIOqetrI4.fI paAI4oBOJIII BO BpeM.E COJIIIeqHLIX BCtrbIItreK, MbI MOII{eM B BHaSuTeJIb-
uofi creuenr.r AorIoJrHI{Tb Aar{EbIe o peHTreEoBcnoM flBryqegrrr{ coJrHesHbrx Bctrbr-
IIIeH, [oilyqeEHbre Ha ctryTrrr.IHe.

5 Mae 1966 r.

Jfureparypa
flt JI. AJrbtrepr:_ B. JI. IzTl-Pypr, E. JI. @aftu6epr. pacnpocrpa-
lr_eEtre paAnosorE. Iocrexza4ar, 1958.
P.3, H e,m I o3.. I.{er-.. I!pnfo9494 acrpoSua. o6c., 1963, Zg, 1.52.M. Nico le t,. Physic Fluids, 1959. Z. N 2.
T^.^$. qhgbb, H. F. Friedman, R. W. Kreplin. J. Geophys. Res.,1962,67, N 6,2231.
r. c. 14Barros-X oJroAErrft. reouarrrerr{BMrr aapouoMrrg,1964,4, J\reB,4l7.A' P. M i tra. Advanees in upper atmosphere researcfi 1ed. ni Lu"ti,,lrr.i. p.;a;j
mon Press,1963,57.
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Torrt XXXYII. 1967 r.

t( Botlpocy o ilpocTpAHCTBEHIroM PACIIPEIEJTEHI{m
cllopA[mqBcHoro cJrofl _E' IIoHocoEpLI

IO. D. Burtocpa0oa

Ha ocronanlrl,I AalrlrBrx na6.rrro4enrfi AecfiTr,r nonocSepnr,rx crauqr.rii CCCP pacclrorpe-
Eo trpoc?parcrBelllloe pactrpeAeJrenr.re clopaArqecroro cJrofi Z, r'rorrocrleprr. O6rapymeno
EaJrl{qr.re oAEoBpeMeHHr,rx BcrrJrecr(oa f Il, ta craHrlr.rfix, orcrofltrIrrx AaJrefio Apyr or Apyra.

Vcrafiosilefio, qro rrorrBreHlra oArroBperrerrrJbrx r]crrJrecnou f,E, rra cpaBrrrrBaeMrlx craH-
qlrsx rle c.nyuafinr,r. Ilonaaauo Harfiqr.re BaBrrcrrrrocr],r Rpr.rrr.rqecrrr'rx qacror cuopaAr,rqecrioto
cttosr E r,ronocrlepr,r or rrr[porbr.

ON THE SPACE DISTRIBUTION OF THD IONOSPI-IERIC SPORADIC 
'' 

LAYEIt,
\y Y. I:Vittogratlou.- The-space distribution of the ionosphcric sporadic E layer I,) (ll")
is considerecl on the basis of observational data obtain.ed at 10 ionospheric stations in lhil
USSR. Simultaneous bursts l.E, at stations locat,ed at very remote dist,ances are detect.ed.
It is fourr.d thaL lhc al,pearanCc of simultaneous butsl s /tr. al [he s{al-ions comparerl is
not. accidonlal. Tlro existence oI a rlepcn.derrcc Lretrvoen lhe crilica'l froqrrencies o[ ibe s1,o-
radic Z'Iayer and latitude is shown.

Panee Ha ocuoBanr{r{ AaHI{Brx o cnopaArlrlecrtoM clroe Es, noryseHuBrx Ha
Houoc+eplroll cranqrlu I{prrucnor:i acrpodluor,rsecnoii o6cepnaropr4r,r AH CCCP,
nalrrr.r 6rr;no Br,rflBJrerlo cyqecTBoBarllre cesor{Horo r{ cyToarrrolo xoAoB fgs,
saBl{cflqrrx oT Bbrcorbr Cornqa [1]. IIo oTr.rM ]r{e AaHHbrM 6r,r.rro nonaaaHo, rrro
C rroBLItrIeHueM ypoBHfr coJrEeqHoii aItTI4Br.rocTr{ yBerl{suBaeTCtI BepotrTriocTrl
rloflBJleHr{fl oTpa}rieHtrfi or E, I2l. Bce ero Mo}rreT roBoprrTr, o roM, qro s ()6-
paSoBarlr.re E, cyulecTBerrrrBrll Bri.rraI BHocr,iT coJIHerrHatr paAr.Iaqr4rr.

I4urepecno BbrficHr{rL trpocrpaHcrBeFrnoe paclpeAeJrerrr,re B, T. e. [porrB-
iltr,erctr Jrrr clopaAr,rrrccxr,rrl c:noft E rrouocd)eprr ol(HoBpeMeHHo Ha craHr{rrflx,
orcroflIqrlx I{aJrelto Apyr or llp)/ra. O4uonpeuenlrocrb rrorrB;r:reHr{fl BcrrJrecrioB

f E" ua 6onr,urrrx paccrorllrrl.flx r,Ior.lla 6r,r cryntr,rrb I.{orroJrHr,rreJrrrrr[rrvr ynaBa-
H[eM Ha ro, rITo B, renepr,rpyercrr oltHidM BHeIrrHr{M rrcroqHllrtoM. ,I(.[a oroj.o
Heo6xoALrMo coIIocraBrrrrr peByJrbrarEr oAr-roBpeN{eHHot o BoHAr{poBarrufl E"
Ha IIeCI{OJIbI{I{X CTaHq[fIx, paCIIOJIOiI{CIIHbIX Ha paBJII,IqHbIX IxI4pOTax I,I AOii-
roTax. I1pr,r erolr, oAHalto, HaAo r{Merr, B Br,rAy paaJrr.lqr,re B Texl{r{qecnr{x napa-
MeTpax r,rcrroJrr,syeMort Ha crarlqr,l.flx antrapaTypr,r (uyncrnlrrenl,rrocTb rrprrer{-
HIII{OB, MOqr{oCTI, trepeAaTqI,rI{oB, AI{aIpaMMLI HanpaBJIeHIIOCTI,{ aHTeHH) .

B uacroanlee BpeMrr rroflyseHo Aocraroqno AaHHbrx, yraariBaroqrlx Ha c,,ra-
6yro aanr.rcuN{ocrr; B cpeAHr.rx [rr.rporax xapaxrepr.rcrr,rn cJrorr .8, o:r uapauerpoe
anlaparypr;r r,r Aalr{e Ha rroJrr{oe orcyrcrBrre DTofi BaBr.rcr{Mocrr{ [3-7]. Tax,
rc. H. r{acosurr.rn [3] uponoalrr B PocroBe-ua-,(,ony ctrerlr{arrbubre Ha6,,rrc-
AeHr.rrr 3a r43MeHeHI{.flMrr XapaHTepucrr,rH E, IIpI1I pa3flurrHbrx trapaMeTpiix
anflapaTypr,r. Bo npeua ceaHCoB r{enpepr,rBHr,rx uBMepeHr.rr:I cHr,rMalr4cb rroHo-
rpaMMr,r [pr{ r{srvreHeHr{r{ MoqHocrr{ rrepeAarqr4r{a Ha 22 06 (a 150 paa) r4 rrsr,re-
rrerrr4r{ qyBcrBr,rreJrr,Hocrr,r npr,re}rHr,rxa sa 50 a6 (n 316 paB). Drrr rlccrreAoBaHlr-fl
rlor(a3aJlr{, sro BapI'{aquLI lEs IIpu yI(aBaHHLIx I{SMeueHI{fIx IIapaMeTpoB IIe
trpeBr,r[aroT 0,5 Meq. Touac, Cnencou lr Bpayn [4] c rlerr,ro yroarHeuufl aroto

u1



iHe B0npoca cHr4MaJrr{ r{oHorpaMMbr sepe3 2 Mr{E. trpn r{sMeEerrrrrr qyBcTBuTeJrb-

Hocrr{ nprreMHrrxa or -24 Ao +6 06. Osn ran}fle re o6uapyxtvilv.aaB:acvMocrz
naueueurafi xapar(repr{crr4n Es or rrapaMerpoB atrtraparypbr. T. C. }tep6"naft
[5], lrccneAyrr BaBr{cr{Mocrb pa3Ebrx rr{[oB Z. or xapaxrepr{crr{n altraparypbl,
trpl{mJla H B},IBOAy, qTO B OCHOBEOU Uar46OJlbrtrafl 3aBr{CI4MOCTT Ua6;rrOgaerCX
AJrfl Bhlcoxomrrporr{blx la ar(BaroprraJrbubrx rr{troB 8". lpa cpeArre[rrporrrbrx
TIrtroB E, aannclruocrb or antraparypbr, r(an trpaBrano, cna6ag. [t aRa,nourq-
HbrM peayJrr,TaraM trprrrtrJrr{ Tar(E(e B [6].

Cne4orarenbEo, Molnuo cqr4TarE,, sro B cpeAuux rtruporax E, c.ra6o aaur-
crIT or trapaMerpoB r.rcuoJrbayeMofi rplr uaMeperrr{flx atrtraparypbr AaE{e trpu rrx
BHaqr.rreJrr,Errrx rraMerrenragx. floaroMy traruqrae paautrqbr B Aarruhrx lE" ptn
TaI{rIx cranqlrft cJreAyer orHocr.{Tb Ba cqer oco6enuocrefi upupogrr caMoro cJIofl
E, 14, 7\.

Otcro4a cJreAyer, sro MoErHo Aocraroqtro yBepenrro cpaBnr,rBarb peayrrbra-
tr,r ua6nrogenuft E, B paarr{rrrrbrx rrynr(rax, orpauuquBaflcb cpeAur{Mr{ mr{po-
TAMI{.

r. [AlrHBrE HABJTTOAEHtru

["irn raayvenr.rfl trpocrparrcrBenuoro pactrpeAeJre:nufi Es 6rrnlt ucnorbaoBa-
trbr AaHEhre zouoc{epurrx ra6lrc4eruft uo Aec.rrrr.r lrouoc{epurrM craEqr{.rlM
CCCP, ouy6nlrnooauur,re n <Marepuarax zouoc{epurrx trccJreAoranufir>
I4SMIPAH (ra6ir. 1).

1

2
J

4
5

6

7

8
I

10

Mypntarcm
Jleuuurpag
Mocnsa
Currr(pepouont (HpAO)
Pocron-ra-,{oEy
f oprHr,rfi
CnepgnoncH
?Ipnyrcn
rlrra..;..
IOxrso-CaxanIrEcR

6g'57'
59 57

55 28
44 55

47 30
56 09
56 44
52 28
52 00
47 00

33"03'
30 42
37 1.7

34 04

4t 30

44 L7

61 04

104 32

113 30

143 00

7Ia erofi ra6nnqrr Br{Arro, qro qerblpe crarrql{Ir Jleffiar c tounocrr,ro 4o 3o
rra oAHofi reorpa{nuecxoit 4onrore, Eo B paBHr;Ix [rrporax (paapea tro ulrpo-
re); aro - Cuu{epouo;rs, MocHna, Jlenuurpa4, Mypuaucrt. Oc:ran6Hr,re [recrb
crauqlrft Jrelxar B upeAeJrax 10o ua oAnofi reorpa$uuecxoii unpote, Ho Ha paa-
rrlrx Aon'orax (paapea uo 4orrote); aro - Pocron-ua-,{ouy, fopsHlrft, Csep4-
JroBcr{, I4pnyrcx, tIura, IOxruo-CaxaJrrrrrcn. Cranqr,ra Cuu{iepouo"ur rrB-
rrrrercrr uouocrlepuoii cranqlreii ltpnrucxofi acrpodrualruecrtoii o6cepnaropulr
AH CCCP; ee B AaJrr,HeiirueNt uaar,ruaeN4 ouopuofi. Itart au4no, Bce cranqrru,
r{poMe Jlennurpa4a u Mypnaancna, Jre}I{ar B cpeAlrl{x rtrLrporax, rAe, Har{
yHaBarro Brrrrrre, cna6a BaBrlcr{Mocrt fE" ot trapaMerpoB alrnaparypbr, T. e, Bo3-
Molr{Ho cpaBr{eulre peByJrbraron na6;rrro4enrali.

B xaqecrse r{cxoAubrx AarlHbrx 6rr.nu nrr6paH6r orAeJrbnr,re nalr6oree Morrtr-

rrr,re BcrrJrecxu lE" B HoJlrtqecme 66, Baperl4crpt{poBal{Ebre ua ouopuoii ctau-
qnn e 1958 r. (ra6n. 2). Ilplr erou 6pa;rucr, roJrlrno re BcuJrecHI{ f,E* gla xoro-
phrx qacrora 6r,r,na rre Meubrtre 7 ,0 Mery I{ AJrlrreJrrlrocrr Ire Meuee 2 \ac. Mouen-
Tr,r BctrJlecr{oe fE" Ira Bcex ocraJrbnrrx crauqr{flx trprrBoAIrJIIIcr r( MocroBcnoMy

122

Ta6;rnqa I

leorpa(DIrqecRLro



HoMep
BCIIJIECHA

,1"

,

4
5

6

7

8

I
t0
,.1.

12
[3
L4
,1,5

16
[7
t8
19

20
2L

22
23
24
25
26
27
28
29
30
31

DZ

JJ

35
36
6l
38
39

40
41

42
46
44
45
,46

.ltl
48
.49

Ta6ntr\az

[ara, 1958 r.

2.r
4,1
1.7.v
tB. \/
20.v
22.Y

26.V
28. V
30. v
3.VI
5.VI
5.VI
7.VI
8.VI
8. VI
9. VI

10.vr
1,2,Y1

12.Y1
13.Vt
t3.vI
1,4.V1

15. VI
16, VI
T6. VI
17.YI
L7.\iI
T8. VI
19.vI
22.y1
23.V1
23.VI
23.VI
2/+.Yl
28.VI
29.VI
1.VII
2,VII
4.\/I I

1O,VII
16.VII
2L.V tI
23.VII
24.yrr
25.VII
26.VII
28.VII
29.VrI

BpeME BcflfiecRa
lE* Meu

L7h
t6

9

7

8

t0
t6
L3

13
6

10
6

12

14
I

t9
23

8
I

2Lrt
19

L3

8
10

t5
19

1,7

t5
8

11,

I
1,5

L9

13

21.

24
11,

LL

03
13

8
L2

L3

20
LL

21'

8

2t
1.1.

1,7

01

4"2

1B
,t

1.2

I
2L

16
t6
2L
,1,1.

1.4

t8
10

1.2

15 ,8
9,1
7r5
7,9
7 ,,9

10,8
t1 ,0
t0 ,0o,
7,t
8,8

10 ,8
7,9

11 ,6
8,0
9,0

4,4,2
9,0
7,3
8,3

13,0
8,5

10,3
8,7
9,0
9,5

L0 ,7
10,7
12,3
7,0
9,0
9r0
8,3

10 ,6
t0 ,8
13.5
7,4
7,1
9,0
7,0
n,

LI ,1.

8,2
7,7
8,4
8,7

21,

7

20
5

7

I
{6

6

20

20
6

t8
7

13

2l
I

t6
2L,

B

I

20

L3

$
T9

I
t3
,1,2

I

8



Ta6nw4a2(oxonuanue)

50
5L

52

s4

55

56

D'
58

59

60
6t
62
uJ
64
tlD

66

30.VII
30.VII
31.VII
1,VIII
6.VIII
7.VIII
8.VIII
9.VIII

14.VIII
T6.VIII
TT.VIII
22.Vrtr
2.IX
6.IX
7.IX
8.rx

19.rX

1l.b

t6
7

t9
10

I
20
t2

I

t9
10

II
13

t2
I

t7
t0

Lzvt

19

I
24.

14
13

24
16
,l,l

2l
71"

t4
t6
15
,1.5

20
4.4

8,0
7,4
8,3
7,0
7r7

9,4
7,5
8,0
7,0
9,0

dtr

B,O

8,3
9,0
7,0

BpeMer{r4. ,(na nax4oft cpannr.rnaeMoft craHqr{?r crpor{Jrcfl cBofr. cpeAHecyroq-
uuft xog fE".

3a4aueft Eartrero uccJreAoBarrrtrt fluilflelcfl orbrcr(aH[e BoBMo]nrrbrx oAIroBpe-
MerrEbrx troflBJreHIrfi E, aa pastrbrx craEru{.Ex. IilNre.a n BuAy, qro a{{ext ua
cTarrqr4flx Molr{eT 6rmr aalracHl4poBaE cyToqHbrM xoAoM, MbI coqJlr{ BoSMo}r{HbIM
rla Bcex craHrlr4.Ex, KpoMe culrsepouoJr.fl, HaqaJroM e6seHTa cqr{rarb BcrrJrecH

lEr> 7,0 Mery HaA cyroqHr,rM xoAoM AaEEofi crar{ql{u, HoHqoM - BpeM.E cltutrr-
Hr{.fr BctrJrecHa c cyToqEbrM xoAoM.

B rex cnyva.rrx, KorAa Ha crarrru4flx 6rr.n nepeprrB B Ha6[roAeHr{.flx r{Jrr{ BHa-
qeHu.tr f Er U,agatrut B TeqeHr{e He 6oJlee I .raca Ao ypoBEfl cyroqHoro xoAa, 0ro
ccr.rraflocb oAHr4M asseHrona, ecJrr{ )Ire trepepbrB 6ut2 qaca rroApflA I{ 6oree, -ro AByMfl paBHLrMr{ e{$enrauu.

2. COIOCTABJIEHII,fI BCTIJIECKOB /J?, AJIff PASJII{TIHbIX CTAI{IIIfi
Pacnpe4e.neHr{e sucra oArroBpeMerrrrbrx c onopuoft craur{ueft BcrrJrecxoB

f E, ea cyrr(r{ rro cranqr{flM, pactroJrox(errtrbrM uo rtrr{poruoMy paapeBy, trpeA-
craBJreHo Ha +r.{r. 7, a. flo ocv a6cJ\ucc yKa3aHbr cpaBrrrrBaeMrre crauquu (4.nn
Hparr(ocrr{ craHrlrrflM nprrcBoer{bl trop.s,qnoBr,re EoMepa corJracHo ra6.rr. 1),
rro ocr{ opAr[Har - qr{cJro oAuoBpeMeHr{brx BctrJrecxoa fE" B nporleHrax n o6-
rqeMy rurcry BctrJrecHoB lEr, saperrrcrpr{poBatrEbrx na ouopnoft cralIquu. Ha
Sur. 1, 6 u l, e trpeAcraBJler{Br orAeJrr,Ho pacupeAeJrenu.fl sucla AtreBnbrx r[ Horr-
rrbrx oArroBpeMeEHErx BcrrJrecKoB lE, coornucTBeHEo. @ur. 1, 6 nomaauoaer,
rrro c yBeJrr4seEueM rtrupoTbr cpaBHr{BaeMofi cTaHqu[ yMeHbmaeTcfl qr{cJro coB-
ua4eunft BcrrJrecr(oB IE". Oro xopomo corJracyerc.fl c peayJrrrraranara [B]. Ha-
6nro4aeuoe na Slrr. 7, e ynetwueHrre qrrcJra conuageuraft BctrJrecnoB fE" co crau-
qul{ MypMaHcI( Mo?nHo o6rscnram paaJrr{qraeM rrpr{poAbr o6paaonarurn E, v
Bnrcoxr{x mrrporax B rroqnoe nperrn [9].

Pacnpe4enenue qr{cJra oArroBpeMerrrrbrx c ouopuofi ctanqraeft BctrJle-
cxoa fEr, Baperr{crpr{poBarrHr,rx Ha craHr{rrflx, pacrroJroxterrrrbrx tro AoJrrorrroMy
paBpeay, trpr4BeAeno ua Sur. 2, a. Ha oclr a6cqracc ynaaaHbr rroMepa cpaBHrrBae-
MbIx craEllr{fi, na ocu opArrrrar - sucrro oArroBpeMerrHr,rx BctrJrecxoa fE, B rrpo-
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rlerrrax or o6qero qrrcJra orMeqerrubrx r{a orropHofi craHr{I{r{. Ha {ur. 2, 6
u 2, e ilpeAoTaBJrerrbr pacflpeAeJleHl{fl qllcJra AHeBtrbrx Ii EotlHbrx oAHoBpe-
MeHrrbrx BcnJrecr(oB fEs cootnetcrBerruo.

34ecr, Tan)fie ua6nro4aerc.f, yMerrbrtreHr{e qr4rcJla corua4enufi BoIIJIecHoB

fE, c onopuofi cranqraefi srrorb Ao cralrqlaI{ N 7 (Cneparoncn). Ha crauqu-
.flX, paCnOJIO)fleHHLIX AaJILrue tro AOJIIOTe, sucflo OAIIOBpeMeI{HbIx C OnOpUOfi

4321 4321 43Zt
Hoilep cman4uu
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@rr. 1. Pacnpegeuerfig urrcJla o4EoBpeMerrrbrx c oflopuoft cr:anqneft
BctrJrecr(oB lEt to craEqrrrM, pacrIoJIoHeEEBIM rro rulrporlloMy pa3pe3y.

c:ranqlreft BcrrJrecr(oB lE5 nplruepuo oAr{r{axono. flpr cotrocraBJreHr{rr oAHoBpe-
MeHHbrx rroqrrbrx BcrrJrecxoB lE, (cw. Sur. 2, e) orueuaetc.rl rrenoroprrfi cuaA
qrrcJra oAHoBpeMer{r{Brx BcrrJrecxon fE, [ocJre craHllr{u Js 7. flpegcraBJl.fler IrE-
Tepec paccMorperr, aMtrJrrrryAhr oAr{oBpeMelrHr,rx BctrJrecHor fE-. Ha paBiluqHbrx

Houep cnoilquu

@nr, 2, Pacnpegererure qlrcJra oArroBpeMer.rnlJx c ofloproftctauqueft
BcrrJrecxoB lE, tto craEryEM, pactroJlox(elrrbrM tro AoJlrorrroMy paapeBy

{Taur{rr.flx, ucnilrorruB rrp}r aroM BJrrr.EHr{e cyroqHoro xoga fEr. ,{,na couoctao-
JreElrfi BBflTr,r cpeAHrre BHaqenr{.fl aMurrrry4 HaxAoft crarrqrrz rr orrreceHbr r( cpeA-
neft annnnryAe orropuoft crauqrara. Srra ornocrareJrr,Hbre Brrarrerrr4.E rrpr4BeAeubr
na Slrr. 3. Mu BrrArrM, qro AHeBHbre Buaqeur.rfl ornocrlTeJlbHbrx ycpeAlrenHbrx
aMtrJrrdryA lE, upunrepuo oArarraxoBbr AJr.E Bcex crarrqr,rft, rpolre Bbrconotrrrrpor-
urrx (craurlulr N 7 u 2), AHeBHbre BrraqeHr{.rr aMtrJr}rryA Horopblx BuaqtrTefibro
MeHbme.

tr{nrepecno cotrocraBrrrr, qrlcro na6nro4aelrbrx oArroBpeMeurrblx BCtrJIecfioB

l,E t"c nepoflTrrr,rM rrr4cJroM cryuafiurrx coona4enuft Ha paaruquBrx craurlr{.sx.
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(Dzr. 3. Pacnpe4eaeutre orEoctrTeJrbuoro Brra-
qerr,rf ycpeArerrrrrx aMtrJrtrryg ll1, uo cpan-

rrl{BaeMbIM cTaEqI{.EM

CtrrourHaa :lurug, - AIreBHhre BHaqeHI4E aMlJIIrry[
l-Es, mrpuxoBaE - HorrHlre

,(,ra aroro Eeo6xoAr,rMo iloAorrr{Tarb
Bepo.rrrHocrb cryqafiHbrx coBnaAe-
Hr4rt Ea6rroAaeMbrx oArroBpeMeHHr,rx
BCtrJreCr(OB lEr. om BepoflrrlocTr, rro
xpafiuefi Mepe AJr.rr 4eyx crauquri
paccqr.rrr,rBaJracb tro Sopuyne Crup-
JrI4rrIa, tro Her{oTopbrM cTaHrlr{.sM no-
nyuenurrfi peByJrr,rar RoHrpoJrr,rpo-
Barrcfl pacseroM no Soplry"ne flyac-
coHa. 9ra Beporrrrocrb oHaBa"rracb
BecbMa rreaHaqr{TeJrbHofi u B xyArtreNr
cryrrae (gns Jlenuurpaga) paBHa
0,0015. Ha $rr. 4 uoxaaano AJr.tr
r{a?r{Aoii cTar{qur.I qrrcJro BcrrJrecr{oB

lE* coataa[rrdx co BcrrJrecnaMr4, or-
MeseEEbrMr.r ua ouopnorf craHrlr.rr,r.
Mu a4ecr Br{AI{M, qro caMoe MaJroe
Ha6rrIoAaeMoe .rucilo corua4enrrrt

(.}s 2 - Jleuuurpa4) o4uonpeuer{Hbrx BcrJrecxoB f E, auataneJrbuo Bhrme
ql{cila cilyrlafirlbrx conua4eur.rfi. 0ro yxaauBaeT Ea cyqecrBoBanue uexoroport
trprrqrrnbr, o6ycnonnran arcqefi coBnaAerrwe ncnnecron fE'

O6paqaror Ha ce6fi BHr{Marrrre cryqau tro.flBJrerrrr.E BcuJrecnoB f Err,a MEorr{x
crarrl{r{.rrx oAEoBpeMerruo. Haupuuep, rra o6qero qvcJra paccMorpeurrnrx BcrrJre-
cxos 6bur BEr.fiBJreE oAI{r{ BcrrJrecx fE, oArroBpeMeHHo trpocJlex(r.rsaer4l[fi ua
Bcex craHlluax (7.VIII 1958 r. c 9 go 13 uac.). Tpu Bcullecxa rroflBtrJrrcb
oAHOBpeMeHrro Ha rtrecTE cTaHr{r{flx, IIptrqeM ocTaJrbHbre qeTblpe cTaHqr,rr4 B a?o
BpeM.nnepa6oranu(14.YI1958r. c 54o8qac., 15.VI c7 po12qac., l.VII
c 3 go 5 uac.). Bo scex ocraJrrEbrx cilyqaflx naoqunrfi BctrJrecx lE* eapermcr-
plrpoBarrHbrft na ouopnoft crauqnlr, He rrpoflBJr.EJrc.fl, rro Hpafiueft Mepe, Ha o4noli
r{B cpaBHr{BaeMbrx cranqufi. Ha {ur. 5 upe4cran.ner{ pfiA BcurrecroB fEr, oguo-
BpeMerrEo IrpocJrerr{rrBaeMbrx Ea 6o.nr,mzscrne ctanquft. Ionorr,uo cerfio
BbrAer.flrorc.n MrroroAueBur,re [ep[oAbr Ea6rroAeHnfi, n xoropnrx rpyntrr4pylorcfl
oArroBpeMeuHnre BcrrJrecxw f E" rra r{ecxoJrr,nr{x crarrqrrnx: 12-1,5.VI; 1 lr Z.Yil1'
6-9.VIII 1958 r. Ecrecrseuuo trorrbrrarr,c.rr cBflBarr Drr{ treplroAbl c BoaAeft-
cTBr4eM BrrerrrHero ucToqr{I/IHa r[oHl{3ar{Iil4, HatrpuMep c aRTr4BEocrlro co.nnqa.
,{na eroro 6rrnra npunreseubr r(aprbr consesHoft ar(TI{BHocrIir, cocraBJleunbre
3. P. MycreJreM rr II. E. Eroponor? [10] , a rar{Ere HaraJroru coruequofi aKrI{B-
rrocrr{ [11]. OxaaaJrocr, qro B arr,r rrepuo4rr ua6nrogaJracb roJIr,Ho oAHa BcnE]In-
xa 6anra 3, 4anruar rroBceMecrrlo reoMarur{rrrre eSSeHtu - 7.VIiI 1958 r.
c 77.57 ao 20.00. 14.VI 1958 r. ua6rrogarrocb ABe BcubrrtrHr{ 6arta 2, t n
2.VII 1958 r.- tro o4uoft BcrrrrrtrHe 6anna 2. O4naxo Bce arrr Bctrblmnrr rrporrc-
xoArrJrrr He Bo BpeMrr aa6.nro4aeurrx
oAEoBpeMeHHbrx BctrJrecxon lE , Ta-
r(IaM o6paaorr, serxo cB.fiBarb Ira-
6nro4aerraoe coBtraAeur4e BctrJrecHoB

lE, c consesuofi aKTr4Brrocrbro B

yHasaEHbre rrepr4oAbr sarpyArruTeJrb-
no. B [1], rge AeJraJracb troubrrra
cBrrSaTb tro.flBrrenrre E, c colneuuu-
MII BCtrbIItrKaMII, trOJIySeEO, qTO

cB.rrSb MerfiAy coIHesHbrMII Bcrrbrlrr-
HaMrd r4 xoAoM lra6mroquoro Br{aqe-
ttwt. f E, orMeqaercfi Jrr4rtrr, B cryqae
r4HTepBaJra ycpeAEeEr.r.fl 3a Mecflrl.
r{o B HamAoM oTAeJrbHoM cflyqae gTa

cBfl3[, He O6.gaarenrua.
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Qat.4, Yucno coBtraBItrEx c ouoproft
crauqrei BctrJrecaoB lE" to cpaBEuBaeMBrM
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2. flossregl,rfi oArroBpeMenEbrx BctrJrecnoB lE, aa cpaBlrrrBaeMrrx craErlrr.flx
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I4 3 B E C T I4r fl H P I{ M C }t O trt A C T P O O I4 3 I4 rI E C H O ft O E C E P B A T O P mll
Tou XXXVII . 1967 t.

o BCIJTECHAX pA[mOIdSJIyrIEHILfl COJTHUA
IIA BOJIHE 8 alrz

Pt. I. M otr,ceeo, B, A. D fi(L,no6

flonaaano, qro B paArrouBfiJrlreulrrl Cornqa rra BoJrrre 8 ;la,rr raxxe na6.nronarotcr rprr oc-
IIOBIII;IX TI{IIa BCIIJIeCKOB, XapaKTepIIbIX AJITI CaHTIIMeTpOBOTO AIIaIIaBOIIa BOJIE: I{MnyJILCIIBIe
BcIIJrecHr{ Tr4rla A, [ocJreBcrlJrecnoBuif MeAleHnrrft cna4 rlrrre]rclrBrrocrlr Ao trpeABcrlJlectto-
Boro ypoBurr rrrtra B Ir MeAJreHHoe BoBpacraurre rr cIraAaHI4e rrrrreucrrBnocru tuua C.

Tlcroqrunu [MtryJrr,cHr;rx BctrJrecr{oB rra BoJrEe 3 cn tt, BepofiTuo, Ha BoJrHe B nn o6ta-
.Aalor r{afipaBJreuuocrr,ro fiBryrreHItfi, noropax Bblpalr{aerc.E B yBefiuqeHilu B cpeAHeM na6rro-
.AaeMofi na 3eltre rrr{TeucrlB}rocrlr BcrrJrecnoB tro Mepe yAaJIeEI{fl Itx IrcroqnltnoB or qeHTpaJIb-
Iroro MeprrAuaHa.

Blrrnrennyro aEr{3oTpotrtrIo I,rSJryrreHI{s Mo}I(Eo o6tacurft,, eoJrrr cqrrTaTb, qTo BctrJrecnr
rrMeroT crrHxpoTposEoe trpoucxolr(Aelrlle II lelreplIpyrorc.fl B o6;racrqx Ha corEqe, nAe trpe-
o6ra4aer paAtraJrbHaa cocraBJr.firotrIag MarHr{Tuoro rroJrfl ,

ON SOLAR RADIO EMISSION BURSTS AT B MM, by 1. G. Moiseyeu a\d V. A.
Elanou.* Il is shown LhaL Lhe three main Lypes of solar radio emission burst,s, characte-
risbic of tbe centimeter range, are also observed at B mm: impulse bursLs of Lype A, l,he
postbursL slow inLensiby decrease Lo Lhe prebursb level oI type B and Lhe slow intensity
increase and decrease of type C.

The sources of impulse bursis at 3 cm, and probably at 8 mm, are-characterized by
direcl,ivit,y oI emissionfwhich is evidenced in an increase on the average of bursb inbensiiies
observed 6n bhe earLh with increasinE disbance of the sources from th"e CM.

The deLecLed anisobropy of radiation can be explained if it, is assumed bhal the bursts
;are of synchrotron origin and are generaied in solar regions with a predominantly radial
magnetic field component.

Bcnnecnr paAuor{Bryqeuufi CofiHrIa B B-Jv,Jn Ar{arlasolre BoJrIr MaJro rlByqe-
Hr,r. B Jrr,rreparype r{Merorc.rr cBeAer{r{fl o rra6JlroAeHr{r{ Bcero Jrrlltrr, Hecr(oJrbnux
co6:urrttir.. Xaren r Xetr6ypu [1] coo6qurr{ o perrrcrparlrrr{ B 1951 r. tr.flru BctrJIe-
CI(OB IIA BOJII{E fu : 8,5 ELJN, U A. E. CANOTUOHOBI{II O6EAPYE(IIJI I{ JIOI(AJII4SOBAJI

ABa BcrrJrecHa Ha BoJrEe l, : B ilil 121. TaHoe MaJroe qrrcJro Ha6rroAeEHbrx co-
6ur14ft .rrBJrflercfl cJIeAcrBIreM HaK MaJIoft urrrerrcrrBrrocrr{ I4 peAr(ocrr{ r{x, TaK
r{, fro-B\lArrMoMy, HeAOCTaTOqHbTM OCBOeEI{eM eTOrO AI{atraBOrra BOJrtr.

B t(pr,rmcnoft actpo{lral4qecxoft o6cepnaropuu AH CCCP cucreMaruqecHrle
na6.nro,r1erur.fi Ba paArrotraJryqeur{eM Conurla Ira BoJrrre I : 8 ilLJw IlpoaoqtrTctt
c 7964 r. Ea paArroreJlecxotre c 90-ct uapa6onuuecxr{M sepr(anou (uupuua AIra-
rpaMMbr rratrpaBJrelrHocrv -40'). B paAr.roMerpe trplrMeHeEa AByxqacror-
LIa_E MOAyJLETIT{.9, IIOSBOJIfiIOIqa.S UCItJIrcqaTb paBJU{qHOrO BIrAa nOMeXI{, a TaI(-
)Ite ocyqecrBrrflrb EelrpepblBEbrft nonrpoJlb ycr{JreEl{.s upr4eME{Ka rI reMtrepa-
rypbr orropHoro KarraJra [3]. 3a trepl4oA cMatr 1964tro atrperlb ry66 l. ynepelI_uo

Baperr{crprrpoBar{o rpl{ Bcurleona paAIIoIIsJIyrreEI{.a Conuqa: 17 .I, 29 I4 30.III
1966 r.

Bcunecn 17.I 1966 r. IIaqaJIcfi s 11b02m (uauaro Bcnllecxa I{cna?fieno IIo-
rJrou{eHr{eM n o6.nanax) u BaHoEsrrcfi B 71rt29m ({ur' 1) (npervra BcroAy MIrpo-
noe). Ero urrrencrrBlrocrr, B Mar(c[MyMe 6r,rJra or(oJro 7% yponun HeBoBMyqeE-
Eoro CoJrr{qa. fIo nlr4y, corJracno Kraccr4{I4naquu ftonunmoua [4] AJrfl BcuJle-
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cHoB carrTrrMerpoBoro ArrarraSorra, ero Molr{Eo ornecrr{ I( Trrtry c - ue4nenuoe
BoBpacrarrr{e r{ yMeHbrrreHrre r{ETerrcrrBnocrr{. Bcunecr npor{BoIneJI Bo BpeMfl
xporuocsepnofi BcuumHu 6a.nra 2, xoropax Haqailacb n 10h32m, ororql4ilacb
s-12h50- rr r{MeJra r(oopArrrrarrr 20N u 26E t5l. Ota scnsrIuxa cotrpoBo}I{Aa-
Jlacr, MoqHbrM BcrrJrecnoM Ha BoJIHe l0 c,u, [6], MaHCITIMyM IrlrrelrcltBl{ocrtr r(oro-
poro xopouo coBrraAaer c Mal(cr4Myvtom 8-n,u, BctIJIecHa. B 11h03m orMeqeno
Tafixre Eaqailo BHeBatrIIoro norJroqeHr{fl HocMl{qecKoro paAllousryqeHufl
(SCNA) 1, Ero cB[AereJrr.crByer o BctrJIecHe pelrmerroBcnoro trBilyqenrr.fi Bo

BpeMtr BcIrbIItrKrI.- 
tr{nuy.nrcHblft BctrIlecx (a na Sur. 1), sapelllorpllponaunrrit 29.III1966 r.,

CorrpoBo?ilAaJlofl .apxo Bblparfienrblu Co6rrtraeu runa B - Me[JIeHIIrIM OtraAOM

EnreHcr{BHocrrr Ao IIpeABctrJIecI(oBoIo ypoBlr.fl (6 ua {ltr. 1). Izluuy,nrcurrft
BctrJIecH llasarcfl n 10h56m, Aocrl{r Mar(crrMyMa (-10% or rrpeABcnJlecr(oBoro
yporun) s 10h57-,5 1a Baxonqr.rIcfl a 11h00". Houeq MeAJIeIIHoIo cIIaAa IIETSH-

crrBrrocrr{ Mo}nuo oruecrl[ H tth33-. B t0h54m rra o6cepnaropr{I4 <Ito4aftna-
EaJID OTMeqeHO HarIaJIo BCtrbImHtr 6an,ra 2, nO:ropar OROEqUJIaCr a 11h15*
r{ rrMeJra r(oopAl{Irarbr 26N lt 62E. B 10h54m saperlrcrpllpoBauo HaqaJIo BEe-

Sanrrofo trofJroqeHtr.fl KocMtrqecKoro trSryqeEnE.
Bcu,recH 30.III 1966 r. (Snr. 1) Haqarcfl a L2h47^ r aanoHstrilcfl s 12h53m.

B rraaxcrauyMe orr Aocrtrr IrlurerrcrrBl{oc;rn -17% ypoBE.E HeBoBMyqeHHoro
Co;ruqa. Ero uoxuo ornecrrr n rr{try A - o4unouurrft ranauyJrbcurrft BcuJlecfi,
B t2rr42^ p.EAoM o6cepnaroprafi orilre.reno HaqaJro BclrhrltrHr{ 6anna 2 c xoop-
Ar{rraraMrr 25N u 528 l5l. B 72h47^ Baperrrcrpr.rpoBarro Eaqafio cnrruoro uor-
JroqeHr{.tr HocMl[rrecHoro paAI[orrBJlyqeHufl .

TaHranr o6paaolr, rra ocrroBarrllll paccMorperrr{.a trpl{BeAelrH}rx Barrlrceft BcIrJIe-

cr(oB Molngo BaKJIroqr{Tb, qTo tr B B-nn guartaBoue BoJrH ua6nro4alotcfi Tptr oc-
rroBHbrx rnua (A, B lr C) BctrJrecfioB, xapanTepublx AJrfl caETI{MeTpoBoro Allatra-
BOIIA.

,[,arnrre O6 uaseCtHrilX BCIIJIeCRaX paAIIOIISJIyqeHufi Ea BOJIIIe B nru n COn-

EeqHbIxBcII},ImHax,cI(oTopbIMI1oIII4cBfi3aIIbI'IIpeAoTaBJIeHEIsra6fi.t.

Ta6nuqa t

XpouocQepnan tsclrbIIrtHa
Haqafio

Ha ),:8 ile

I uauaro 6.ar1Jr. 
I

HOOp[!rIIaTbr

2+

2+

z
2
2

WBO
lvi8
E70
Et5
F,26

E62
E56

germpe BctrJlecfia (J\& t, 2,3 \ 4) vz lll MolI(Eo orllecrl{ It rtrIIy A, onpe.-

AeJrrlrb rr4tr tr.flToro BcrrJrecna ua [11 BarpyAul[reJrblro BcJreAcrBtre ero ua.rofr

rrlrTegcr{BrrocTrr r{ r{cxa}fieur(fl Barr[cr{ trorJroqerl4eM B o6nanax. Bou,neoxu

(J\fg 6 u 7) ua 121 xnaccra{uqupoB.arb uo rr{traM rre trpeAcraBr{Jrocb BoBMornEhrM

i"-ru 
"o"qrsrxlr 

ux na6nro4euuft c ocrpouatrpaBJrelrHofi aurernofi. Bou;recn

, Cr"A*"r o SCNA, BaperrrcrptrpoBauuhlx Ea ycraEoBnax ItpAO AH CCCPI [Io6eBEo
trpeAocraBJreru IO' !I. Hemnopo*r.
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N 8 otnocnrcfl K rr,rry C. Bcunecnu N 9 u 10, xaH orMerreno Brrme, ot'uoc.sr-
cr H rrauy A.

Taxunr o6paaou, mecrb BctrJrecnoB .flBJrflrorc.fl r{MtryJrbcrr6rlrr.r. 34ecr o6pa-
qaer Ha ce6.g sHr,IMaHlIe ro o6cro.sterr,crBo, sro tr.srb r,IB Errx cBflBaIIbI co
BcIrbrIIrHaMI[, I{MeIou{I{MI4 r(oopAr4rrarbr rro [oJrrore > 50'. He6otrmoe rrrdcJro

SapollrcrprrpoBaHHbIx BcIrJIecHoB He rrosBoJr.fler cAeJrarb otrpeAeJreEEoro 3ar(Jrro-
qeHrr.fl o pactrpeAeJrerrrrrlr r[x IIo ArrcHy connqa, oAr{aHo npeo6na4aurre BctrJre-
cr(oB, cBflSaEIIbIX C KpaeBBrMIr BCrIhrItrRaMI{, MO}fieT Or(a3aTbc.fl, I(aH IIaM I{a-
,I(erc.fl, ue cryuaftunrlr.

trilunynrcurre BctrJlecxr{ s B-nJw Arrarlasoue BoJrrr Moryr l{Merb, r(aH u BctrJIe-
ontr Tr{tra A sa caHrr{MerpoBr{x BoJrEax, cr{Hxporpor{Eoe trpotrcxo?r(Aeurre.

floruas aueprufl crruxporponnoro r4Bilyseuu.fl EJrer(rpoua orrpeAeJrflercfi
Bhrpalr(err{eM 17 )

lde\ 2e2al1 
B2

l-l

\clt lrcmt 3c 1-8, '

rqee - BapffAsJlor{rpolra,9: ulc (u - cHopocrbDJre1rpona), ros : eH/tnc -r[poqaorora, 4 - KoMtroEeETa MarEr4TEoro rIoJI.fl, oproroHaJlbrra.E cnopocrrr
vrr. e. H : Ho sin0 (0. ;rroJrMelr{Aycnopocrbro EJrenrpona u u MarnnrnhrM
uonevr lln).

aa'
a

at'. ad a o

" .t at. a- o 
3t3'.t.r"- 3i

ate a aa

' )v=3cu

50 60 70

ata
.. t.

a

t0l

0 t0

@nr. 2, Illaltenenue rrHTegcr{Brrocreii sclrecnos paArrorra,ryrreurrfi B BaBrrcrlMocrrr
or troJroxteulrrr corneqnux Bctrr,Iruen Iro AoJ]rore rra BoJrr{ax 3 v l0 cn

Orcro4a cJreAyer, qro Dueprrl.s cr.rnxporporrHoro r,rBryrregr,r.rr 6y4er uaxclr-
MaJrbEofi trpr{ ABrrEterrr4r{ ero rIoIIepeE tror-fi. Ecrr4 yqecrb, qro IIpII cr{ExporpoE-
EOM MeXaHI4sMe SJrer{TpOH I{SIIyqaeT B y3r(oM noEyce rro HalpaBJreHrdro cBoero
ABI,I?fiEHIIS, TO JIETHO BAT{ETI{TI,, qTO O6TACTS C I{SOTPONUO PACUPEAEJIEHIIbIMI{
aEeprI{rIHbIMrr aJreHTpoHaMr{, noropafl rraxoAr{Tcfl B Marrrr{TgoM rroJre o4noii opll-
eHTarlrrrlt, 6y4er o6na4arb IralpaBJreHHocrr,Io B uBryqeur.ru. tr{grescuBrrocrb r4a-
flyqeHl{fl or o6JIacrII 6y4er nponopq[orraJrbrra sin2 0, r. e. MaHolrMaJrbrra B rra-
rrpaBJreHr{r{, neptrerrAr{r(yJr.rrpHoM MarHrrrlroMy no;rro [8, 9].

Ii[asecrno, qro Hau6oree ar(rItBHLr B MI4ItpoBoJrHoBoM uBlryqeHr,ru re BCrIbrrrI-
Hr{, norophre IIpor{cxoAar n6"nlrstl coJrrreql{r{x II.greH, qacro saHpbrBa.rr cBoeit
IIJroIqaAbIo qa0Tr, noryTeHl{ I,I relrl4 rrflTHa [10]. B6Jr[aI{ rrflTeH n rettr 6o.,ree n so-
Ee r.rx troJryrerrr4 r4 TeHrr, Ha rrr{3r{rrx ypoBrrfrx n aruoc{epe connqa, rAe reHepr4py-
torc.s ualr6o,ree xopornoBoJlr{oBLre BcrrJrecxrr, r{o}r{Ero o?KrrAarr, rlpeo6lafraulrx
pa4llaunuoft cocraBJrrrrcqeii loHanruolo MarHr{rrroro rroJr.a, B arorr cilyqae
MaKCtrMyM UsilyqeHu-E rrpr4 cr{HxporporrHoM MexaHrrsMe 6y4er rraxoAr{rbcrr
B EalpaBJreHr4l'r, fiepletrAr{r(yJrfiprroM trpeo6JIa4aroqefi cocTaBJr.trrorqet lrarurar-
Horo rroJr-s, T. e. BAoJIb colHeqHoii rroBepxHocrn. trllcro-ruuHr{ TaKr{x BctrJlecr(oB
6ylyr o6na4art EarrpaBJroEuocrbrc B r.rBryqeHl{I{ - rruTerrcraBHocrE uBJryqeE[.fl
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B HarrpaBJreEr{r{ Ha Seu,irro 6yger yreuuquBarr,c.fi uo Mepe yAaJreHl[.fi Ex oT ItreEr-
paJrr,Iloro Mepr{Ar.raHa coluqa.

TaHoft IlarpaBJreHuocrblo, Bepo-flrHo, Moryr o6na4arr, lr r{croqnrrrlr I{MrIyJrtc-
HbIX BCrrJIeCr{OB CaHTTIMeTpOBOTO Al{atra3OHa BOJIH.

IIo scurecnaM paArror{BJryqeH[.s Coruqa Ha BoJrrrax 3 lr 10 cna aa nperrna MII
I{ rrocJreAyrorque roAr,r HaxorrJreu o6ulrpurrii anorrepr{Meuranr,sr,rft MareplraJr.
flpe4cranrurocr, r{HTepecr{brM l{ccrreAoBarr, ar(Tr{Buocrb Bctrhrrrren B paAl,rolraJry-
qeHr{r{ Ha arr{x BoJrHax B BaBrrcr4MocTrr oT r{x rroJro?r(eHr{rr Ha Ar{cHe conuqa.

tr4ucrlmyrolr leupuxa fepqa ouy6.rruxonaH HaraJTor xonlrfi Batrr4cefi BctrJre-
cr(oB paAr{ouaflyqeHu-s Coruqa aa ueplro,4 1\'Ill [11] n r4x I{ErerrcrrBuocrefi
B MaxcrrMyMe (ualrepeur,r HaA rrpeABcrrJrecr(oBllNl yponueu) [12). ILa aroro Ha-
TaJrora 6r,rulr o:ro6parrtr Bce r{MrryJrr,crr6re BcfrJrecxrr (n tonr qucJre r.r cnontuofi
{opuu), Horopbre yBepenuo MoEtIro 6r,uo cn.asarr, c xpoMoc{epurrnan BcrIbIm-
Haulr (ra6r.2). Cne4enr{fl o xpoMoc$epur,rx Bcrrrrllrxax 6rrnn na.srr,r ua [13].

lIo 4auurrlr ra6:r,. 2 rrocrpoeHr,r rpa{uHlr BaBrlcrrMocrr{ r{rrreuorrBrrocrefi IlM-
fryJlbcHl,rx BcfrJrecKoB rra BoJrrrax 3 u 10 cn ($]l/t.2) or pacupeAeJreHl4.fl cofltres-
HLrx Bcrrbrrrren (c Horoprrlrrr cBflBaEbI ncu.lecxu) rro AoJrroro. flo ocrl opAlrEar
orJrolneHa IrlrTerlcrrBHocrl BcrIJrecHoB B MaHCr{MyMe, fro ocl{ a6cqracc - coJI-
HesHa.fl AoJlrora, I4a rpa{lrxoB BrrArro, tlro ecilu Ea BoJIIre \0 cnt,usres.cl{BHocrt,
BCrJrecHoB B CpeArreM rre rlsMelrfleTcfl flo AL{cKy coluqa, To Ea BoJrIre 3 cn sa-
Merrra rerrAerrqr{.fl fi yBeJruqeHr{ro rrHrerrcr{BHocTrr BcrrlecHoB rro Mepe yAaJreHI{.fI

I4X r{croqHr{}toB oT qeHTpaJIbHOrO MepIrAI{aEa.

,(;rn uonyueflr{.rl xor.rl 6rr rpy6oii KoJruqecrBeunoir oqeunu pasruqrfl B rln-
TeI{CI4BEOCTII NIeHAy BCIIJIeCRaMII, CBflSaIIHbIMI{ C I{eHTpaJILI{bIMII II HpaeBIiMI{
BcrrbrrrrxaMr{, Bco BcflJrecnu 6r,rnn paa6rar:r,r (ot4e;rr,no AJr.fl Ha]fiAoii nonnrr) ua
ABe rpyflflbr - cBf3arrHble co BcrrbrIIIHaMu c r(oopArlHaraMl,I >40" IIO [Onrore
n --(40'. B uepaorl rpy[rre Hacqr.rrbrBaroct 45 BcrrJrecxoB r{a BoJrEe 3 ctt, u 44
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BcrrJrecna Ha BoJrEe L0 cn,, oo nropoft rpytrtre - 62 t 43 scnilecfta coorBer-
crBerrro. ,{auee 6r,rna nrrqucJreEa r{Ereucr{Buocrr,, ilptrxoAflqa.f,c.E B cpeAEeM
Ea oAI(E BcrrJrecx xax4ofi BoJrEbr n ueprofi z ro aropofi rpyntrax. Oraaalocr,
qro AJLE aourr )40' or qer{rpaJrbHoro MeprrAr{aua r{a oAr4E BctrJrecx Ea BoJrEe
3 cn tpuxoArrrc.fl B cpeAHeM 224,1C-22 emln2.er1, a r,aBcnJrecxtrnaone (40o
or qeHrpaJrbEoro Mepr.{Araaua - 130.10-22 emlil,z.et4.lla arux AaEHbrx cnexyer,
qro r{ErencrrBuocrb BctrJrecxoB paA[ouB'rysenr[fl AJr.f, r(paeBoft aonrr (>40'
or qerrrpaJrbr{oro rtrepu4uaua) B cpeAEeM n 1,7 paaa Bbrrrre, qeM Ailff qeHrpanb-
uofi aourr. Tanuu o6paaou, ucroqntrHu BcrrJrecr(oB Ea BoJrHe l, : 3 cn, o6ta-
Aalor EatrpaBJregEocrr,rc uailyqegrag. I{HreEcI{BIrocrb trx uailyrreur,rg yBenr,r-
r[ZBaercff rro Mepe yAaJreEr{.ff ucroqHuHoB oT r{eHTpaJrbEoro Mepr4A[asa.

Ha sorse 70 crt,nsrer.cuBrrocrb cpeAuero BctrJrecxa n aoue )40o or qeurpaur-
Eoro MeprrAtraua oxasaJracb paBEoir 106 .70-22 om/u,' .rr4, u B BoEe (40' or
qenrpaJrbuoro Mepr{Arraxa - 717,L0-22 em/n2,ew, r. e. r{croqEr{nrr BcrrJrecr(oB
ua arofi BoJIEe HalrpaBJreEEocrblo B uBilyqeEutr IlpaHTr.rqecfirr Ee o6nagaror, uro
corJracyerc.ff c nunogarrau [14].

Vseru.Ies[e B cpeAHeM ITETeEcI(BEocrIr lrMtrynrcnrrx BctrJIecKoB Ha BoJIIre
3 cn, to Mepe yAaneurr.E r{x trcroquunoB or qeHTpalrbuoro MeptrArrara troArBepx-
Aaer Bbrcr(aaaHnoe Bbrrue fipeArroJrox(er{tre o lpeo6nagautrtr paAtranruofi co,
craBirrflIoqefi s ilorarr,Hbrx Marulrrabrx troJrfix s o6ilactr{ rerepaqurr }fiaBaE=
E}IX BCtrJTeCHOB, qrO nprlBoAr,rr H aHr{BorporrHocrrl r,rsnyqeHu_fl rrpl{ c]rHxporpoE-
EoM MexaEuaue. OrcyrcrBrre EarrpaBJreEEocru rr3JlyqeErrfl y ucToqHuHoB I4M-
rIlJIbcHbIX BCTIJIeCKOB Ha BOJrI{e 10 C,m UOXuO trOHflTB, ecnlt yqecTb, qTO OEIr ]:e-
Eepupylorcfl n aruoc{epe Connqa sa 6onee Brrconrrx ypoBuflx (uo cpaauenuro
co BcrrJrecraMu tra BoJrHe 3 cn), rge tpeo6raAaEtre paguanruoft cocraBJr.flro-
qefi noranbEoro Marrrrrruoro troirfl MeEee BepoflTEo.

Pearoruupya, Molr(rro orMerr(rb cneAyroqee: a B-nsw, Atrarraaoue BoJrE rax-
me na6nrogalorc.fl Tpu ocEoBEbrx rrrtra BcrrJrecKoB, xapaHTepHbrx AJrfl carrrrr-
MerpoBoro Auatraaoua nonu: a) r.rMtryJrr,cubre BctrJrecxlr rraua A, 6) uoctercune-
cxorrrft uegnerur,rfi crraA rrnreuctrBnocru Ao rrpeABctrJrecr(oBoro ypoBa.fl runa B
z u) mo4.lenuoe Boapacrauue tr crraAaErre trETeucr{Buocru rr.rua C.

. Tlcroqurarrr uMnyJrboubrx BcrrJrecroB Ea BoJrHe 3 cn r, BepoflTrro, Ha BoJrrre
B mn, ol.r.ap3ror EatrpaBJrer{Hocrr,ro fiBilyqeuu.fi, r(oropafl Bbrpaffiaerc.fl B yBeJrr{-
qeElrtr B cpeArreM ua6nro4aeltoft ua Seune uuTetrcrlBnocrrr BcrrJrecxoB tro Me-
pe yAaJIeEIa.E ux I{croqr{ur(oB or rleuTpa;rr,Eoro Mepr,rArrasa. BrrgnueHuyro aur{-
BorpotrI{ro trBnyrleur.rfl Mornuo o6s.acuzrr, cql{Taff, qro Bctrilecnr4 r{Meror cIrH-
xporpoHroe rrpo[oxo]r{Aertre r{ reHepr.rpyrorc.s s o6racrfix Ha Coruqe, rge
npeo6na4aeT paArrairrEafl cocraBJr.Erotrqafl MarntrTnoro noJr.fi.
13 uas lg66 r.
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PACIPEIEJIEHIITE IIEHTPOB AKTIABHOCTI{
tlo xEJrI,IOrpAO[qECI{OIz [OnrOTE

,T. C. ,T eowq n,wd,

Paccltarpuuaercrr cBflBr, o6nacreft c myMoBr,rlrn panilo6ypnnrr Ha.IrerpoBr,Ix BoJrllax
c rrpororlHbrMrr Bcrrblmr{aMrr rr BcrrJrecr{aM[ IV rnna Ba rreplroA C rtro.n.s 1957 r. rlo Aera6p-r,
1963 r. floxaaauo, qro rrpororrur,re o6nacrlr r,r o6racru, B r{oropbrx BoBrIrrriJrI{ lcn.necnrt IV
Trrtra, B 6orburucrse cflyrraeB corrpoBo)r{Aarorc-fl AJrlrreJrr,H}rr[ rroBBIme[HBrM flBryseHrreM Ha
MerpoBlrx BoJrrrax rrrtra ilyrroDr,rx 6ypr, (ec"trr nnorqagr, rpytrnbr trrrrerr lre.cJlirtrrr{oM _rua;ra).
B rir xe BpeMrr Jrr{mb a -30% ncex o6ricreii, craaauur,ri c [ryMoBBINlI,r 6ypaltn, ua6.nro;1a-
Jrr.{cb BctrJrecnr IV tirua rr roJrbr{o n -20-25% - nporonHbre Bclrbrmr(rr.

Paccuorpeno pacnpcAeJrer.r[e rro reJrr{orpa$uuecnofi AoJrrore (orrrocr,rrerr,no r{oppurlr-
Tor{oBcnoro ruepnguaua) IipororrHr,rx Bcrrritrrelr, Bcrrbrmert, conpoBo}r{AaBmlrxcfi BcTIJICcI{a}Itr
IV rnna, 6o,rrnrux xpoiroi$epnrrx Bcrrbrmer (6a.r,na 2 u rr,rrue), o6;racrefi c mylrontu,rlt 6y-
p-sMr{ rr rpyfltr n.rrrert c nJrotr{aAr,ro,S > 500 MtrJrJrrrourrbrx goreri noryctlepr,r. fIoxaaaIlo, qro
rcnr,rmxn 6ar.na uesr,me 3, myMoBbre 6yplr Re6o.nr,mor,i rrHTerrcr.rBlrocrll lr rpytrIrBr rlflreu
c J ( 1000 MrrJrJrrro]rrrr,rx 4o"neli nonyc{epu pannolrepno paclpeAeJrelbr rro re;ruorpa{rve-
cxoft gonrore. lIo nce BllAarol1rlecfl trBJreHlr.s, [ar{-To: Ir]lorolrHbre Bclrbrmitfi, Bctrr,Imltrr, re-
Hepr.rllymqr,re BctrJrecr{rr IV rrna, Bctrrrmr{fi BBrcor(oro 6a.nra (3 rr 3+), cr,r;rr,nble myrroBlle
6ypr-i rpyrnr,r usreu 6orr,moii n.norqa4n (,-S > 1000 Mrrrrrrrrornr,rx goneir no,nyc{epn) -
tror{a3r,rBaror pear{o Bbrpafl{crJryro Holqerrpauuro e o6racrlt AoJrror 300-0-140" no cpaB-
rrenrto c r{rrrepBaJior\r 140-300". Dra uepannoueprocrr, R pacTTp('AeJrerrulr ycroiiultno coxpa--
rrgerc_fl }ra fipoTfl?r{e}rlrl{ Bcero r.rccJrel{yeilroro trepr.roAa, Harr ecJrII obr ooJlacrll c flo]blilreHHorl
ar{TrrBrrocrr,ro rre yqacrBoBa;rr r puS{epeuqr{aJrlrroM Bpaqenurr Co,lrnqa rr r'IMeJr]r crIIIoArI-
gecnuft repnoA o6paqenr.a 27d,3.

THE DISTRIBUTION OF CENTERS OF ACTIVITY WITFI HELIOGRAPI{IC
LO NGITU DE, by Z. ,S. Leaitshy .- The association between regions rlith radio noise st orms
at mclersavciengths and prolin Ilares antl Lype lV bursls rlurirg lLc period July.1957 -
Decembor 1963 is"d iscusseil . Il is sbovn t Lai in the majority of -cases-prolon regiotrs atrd
regions, inrvhiclr lype IV burslsoccurred, are accompan.ied by a proJongcd radiatiorrin-
crease aL meler rvalclengths o[ the noise storm typc (if tlre arca of tLe spol grorrp is rroL

toosmall).AtthesametimetypelVburstswereoEservedonlyinabout30%o of all t,lrere-
gions conlected with noise stoims and about 20-250/0 in regions connecled wil,h prolon
flares.

Thc disLribution rvilh heliosraplic longiLude (relative lo the Carringlon rneridiarr)
of the following phenomena is d-iscussed: pi;oton flares, flares accompaniid by typo lV
bursts, chromoJplrericllares (importance 2 a-nd-higher), regions wil-h nolse storms and s|oL
groups with an area,S ) 500 mi-lliorrth parts o[ the lremisplrere (m. p. s-). lL is s]rown tLaL
f.lares vjtlr importance'Jower tlran 3, rroise s[orms of low intensiLy and spot groups.u'itlt
,S < 1000 m.p.s.are distribuLetl unilormly rvilh heliopraphic longit,ride. Howevet'all the
noldble phenomena: prot,on flares, fJares fienoraled tri type IV Sursls, f]ares rvilh lrigh
importaricc (3 and 3r)l sLrong rLojse s(orms"and large area spol groups (,S > 1000.m. p. s.)
show a sharply expressed conccnLraLjon in Lho 300' - 0 - 140' longi{ udc irrLerval as conr-
pared to 146"-.- 3b0" interval. During all of the period sl,udied thiSnonuniformity j1 dis-
iribulion is verv st,able, as though re"gions rviLb 

-intensilied activiLy did not, participate
in Lhe dilterenlial rolation of Ih"e sun"and ]rad asynodic rolalionai period o[-27.3 days.

1. B I1 ,21 6wro rroraBano, sro o6ilacrJ,r, B r{oropbrx BoBrir.rxJrrr nporoHnbre
BCIrbrIIrr{r{, HaK npaBI{JIO, COnpOBOTI{AaJrr{Cb [lyr{OBr,]I!ll1 6ypalut. 3ur uccre-
AoBaEr{.fl oxBarr,IBaJlrr nepl4oA 1961-1963 rr. tlacro rxyMcBa.fl 6ypa raru 4nlr-
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TeJrbl{oe TI0BIJTIIeHHOe HSryqeHze Ha MerpoBblx BoJrHax BoSHrIHaJIrr fiocfie [po-
roHHorf BclbrrrrHtr [3].

I{enr,ro uacroaqefi pa6orrr flBJrrrercr uByrreHr{e cBflBr{ rrpororrHr,rx o6.nacrefi
c IxyMoBbIMu 6ypnulr sa 6onee o6ruupuorr.r MareprraJre, a ranlr{e r{ccJleAoBaHrre
pacnpeAeJreHl{fl srllx o6lacteft IIo reJllrorpa{uuecHofi AoJrroTe, orcqurtrnaelroft
oT KSppr{HrTor{oBcnoro MeprrAr{aHa.

2. B pa6ore rrcrloJrbaylorcfl AaHrrble [o upororrEbrM Bcrrbrmr(aM, rnyMoBr,rM
6ypIM r{ BcrrJrecnan IV runa Ba rreprroA c r{roJr.fl 1957 uo geHa6pr 1g68 r.

Bu6op [poronHbrx Bcrrbrllren 6rr.ir npolraneAerr BarroBo trpr.r rqareJrbrroM r(prr-
TuqecnoM usyqeuuI,t AaHHbIx rlo Mr.rHrIMaJrE,IrbrM qacroraM orpax{euux f*rr1,
loryrleElrbrM Ha MEorIrx BLrcoHoIIr[porl{tlx craHqlrffx naH B cenepuoft, TaK II
s rorxrrot:r rrolapuoii ruarrxe. flplr aro,r.r Ba ocHoBy 6r,rnu saxrnr Earrrrr parrur{e pa-
6orrr [1 ,2,4-71, Bce nu6panHr,re raxr.rM o6paeou [poror{Er,re ncnirmHn (nie-
rc 711 Bcnbrrrren) 6rrnu paa4eJrerrr,r Ha rpr{ rpyrnbr: t) <cunrurre>, 2) (yMepeE-
HbreD r{ 3) <cna6nre> rporoHHbre Bcrrbrrrrxr{.

It nepeoir rpynue 6r,rln orueceHbr rrporoHubre Bcrrbrrunr{, rocJre Horopbrx
ua6nro4anocb AJrlrreJrbr{oe [oJIHoe [orJroqeHrre B [oJr.flprroli ruanxe, a cBflBb
c nrr6pannoii scurrruxorl ne srrabrnaJra coMEerrufi. Bce our{ colpoBo}r{AaJrucb
MorqHr,rMrr BCrrJrecHaMr{ IV ruua, Taknx tscrrbrrrren oxaaanocr 35.

Bo ntopyro rpyrrrry BoltrJrr{ Bcrrbrruxr,r, [ocJre Koropr,rx ua6nro4anocb orser-
JII{Boe (uo 6ea AJrr{reJrbHoro rroJrrroro norJroqeur.rx) noapacrant[a f mwtt aa{urcu-
poBaHlroe [o MIrorI{M craurll{.flM, a cB.rrar, c nnr6pauuor? ncur,rurxofi 6rrna yne-
peuuofi (54 ncurruHra). ItaH rrpaBrrJro, ourr conpoBox{AaJrrrcb BcnrrecxaMrr IV
TI{fIA.

Haxoneq, B rperbro rpyflrry 6r,rnlt sxlroseubr BoflbrrrrHr{, flocJre Horopr,Ix
Ha6lrogauocb oqelrb cna6oe Boapacraulra f rrur rtlrlr cBflBb c nr,r6pauuoii scubrlr-
xoii 6r,Ina HeyBepeulrofi. Mnorne LIB rrr,rx (12 ua 22) ae corpoBolr{AaJrr{cb Borrire-
cr{aMrr IV rrrrra.

,{annr,re o BcrrJrecxax IV urua 6rrnlr sa.flrnr lre [8, 9].
Cne4euux o uryN{oBblx 6ypax or,r6npanlrcs [prr flpocMorpe opr{rtrEaJrr,Er,rx

aanr.rcerl paAflorraryrreuus Conuqa Ha 209 Meq, [oflyqeuHbrx n ]tprrucHofi
ac'rpo{lreuuecHofi o6cepnaroplru AH CCCP. }tpoue r:oro, 6r,rlu r{cloJrrraoBa-
HrJ rrelpepbrBHr,re AaHrrr{e o cpeAHr.rx rpexqacoBbrx sHaqeHr{.trx IIoTor(a paAr{o-
[3ryqeuu.E Cornqa na 200 Met1, ny6nr{HyeMr,re s tt0].

,{na roxanuBar{rrIl uryMoBr,rx 6ypr, na4 orrpeAeJreurroft rpyuuofi nsreu 6rrnra
rlcroJrr,BoBar'rr,r uuTepoepoMerp[qecHr{e AaHHr,re o rroJroEtetrrrrr HaAr{cHe Coru-
IIa ucroqrrrltoB paAr{olraryrreuu.tr na 169 Meq (Hauca) u 250 Mery (Hugeprran-
arr) [10], a ran]ne fioollAr{Earbr ucrosuunoB ua 169 Mzry,rtpvseAerrrrbre s [11].
I4cuo,[r,aoeaJII{cE}, r{poMe roro, cBeAeHr{-fl o noJrflplraaru{rr riaJryueuua [10]
rI [JroqaA.rlx rpyrrrr rrlrerr [121. I]pu aroM flprrHr{MaJrr{cr, Bo B}rr{Marrr{e Bar(o-
HoMepHocrr{, o6uapyxrerrHLre npu uByrreHr{r{ rpy[[ rrflTetr, cB.rrBaHHbrx c rnyMo-
nr,rulr 6ypxulr [11].

B ro4r,r, 6;nlraxlre H Mr,rHr.rMyMy coilEequolt axr:unuocru (1961-1963 rr.),
I{orAa ua nu4lruor,l cropoHe coJrHeqHoro Ar{cxa oArroBpeMer{Eo [prrcyrcrBoBaJro
ue6olr,ruoe quc.lto rpy1111 [-rITeIr, 11orrrfl BcerAa Mogtrro 6ruo oguoa,aqHo Jro*a-
Jrr,raoBarb rrcrorrur.rn ruylronor,i 6yplr na4 olpeAeJrerrEofi aHrrlsuoit o6nacrr,ro.
B ro4r,r sbrcoHofi axTr.rBrlocrr{ cAeJrarE, 0ro BHaqureJrr,Eo rpyArree. B rex cny-
qaflX' ItOrAa fIOJIOEtetrI4e IICTOqHI.lffa He yAaBanOCL OAHOBEaqIIO CBflBaTL C OIIpe-
4erenuor,l rpyruorl rrErerr, oflpeAeJr.rrJracb roJrE,Ko Ilpu6ru3ureJrr,Hafl AoJrrora
(or xappuurrorroBcKoro Mepr,rAr,raHa) ucrounuHa.

3a uepuo4 c rrlorrfl 1957 uo 4ena6pr 1963 r. 6r,rno uu6pano 179 qeurpoB
ar{TI{Br{ocrr{, cB.qBaHHrIx c ilryMoBr,rnur 6ypxlrlr.

Cae4erurn o xpouoc$eprrr{x Borrbrruxax 6panwcb ttl [10, 13].
3. Bu6pauuwe 711 [pororrHr,rx BcrrLrmen .Boarlr{r(Jrrr s 71 o6racrlr. 3rr o6-

Jracrr.r 6r,rrrn pas4eJrerrhr Ha rpr{ rpyurbr aEaJrorr{qHo pa3AeJrerrflrc [pororrH],rx
BcIrbrIIreH. B peay.nr,rare [oryrr[roct: 26 flporoHHbrx o6.nacreri I rpyuunr,
33 o6.nac'rn II rpyunn a', 12 - III..rpyuuu.
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trllccne4onatacr' I4x cBr 3L

C I{CTOqHIII(AMII IIOBbIIIIEHHO'

ro uSryqeHl{f Ha MeTpoBLIX

BoJrHax. flpu atou onaBa-
Jrocb, qro r{B 59 + (12)
rrporounr,rx o6nactefi (a

cno6xax yr{aBbrBaerc rr qucro
rrporoHllrlx o6nacteft iII
rpynur,r) 35 + (3) cBnBaubr
c-rrIyMoBr,IMI,r 6yparuu, t0 f
+(t) - c AJrr{reJlr,Hurrr (uo-
prrAHa cytox) u3.rrYiIeHueM

Ha MeTpoBbIx BoJrIlaX, BO3-

Hr{I([r]IM rrocJre uPorouuofi
BcrrbuuKt4 (rr,ru IVC ro HJrac-

orSr.rxaquu Hyuay [14]).
lla 71t f (B) ocraarrl{xcfl

rrporouHrix o6uactefi 6+ (4)
IIMeJII{ OSeHL MaJIYIO IIJIO-

u1a4n (ueuee 250 Mr{JIJTI'roH-

urrx goneli uo.rlycSeprr n6;rra-

3[ UeHTpaJrbHofo ]!tepllAr'{a-
na). Cornacss [1, 11l, ra-
Hrre rpylnbr rIfTeH rIoqrI'I
Hrrr{orAa He coupoBo}r{AaIoT-
cE rroBbrIreHHLIM I4SJIyqeHl{-
eM r{a MeTPOBLIX BOJIHaX.

Cne4onarenr'uo, coBeP-
IrIeHIro He conpoBolliAaillrcb
SaMeTH6IM IIOBLIIeIII'IeN{ II3-
ryqel{l4-fl B MerpoBoM AI{a-
IraSoHe IUIIIII BOJIH TIIIa IUy-
MoBbrx 6yps 7 f (4) uporon-
Hbrx oSracter,l lt13 % 1-
(50 9/o ) I. Hra o4ua ,r{B 

Hr{x He

.fl BJIfl erorr (cr{JrbHoI,I)) npoToH-
noii o6nactr,ro (o6nactr,ro I
rpynur,r). Bce 26 (crIrILIrbIx)
rrporoHr-Ir;Ix o6,nacretl c orrpo-
BOiI{AaJIIICT, I{}IT0HCI{BHLIM
uBilyqeHr4eM Ha MeTpoBbrx
BOJIIIAX.

Taxuu o6paaou, Bce

,V

I

[]

LD
J6o"

(Drr. l. Pacnpe4eneurre tro AoJrrore trpororrrrblx o6lac-
refi (a), nporouur,tx o6nacreft 6ea peHypperrnblx Irpo-

ronnrrx o6racreft (6) r nporonnnrx ncnr'rmen (a)

IIITp IIxo BbrM[ Jr[rHIrfi MIr o 6 o a IIaq eltst <<cra6rte> nporoHHbre o 6ra-
CTI,I II IIpOTOHIILIe BCIIbItIIft n, 3atuTpIIXOBaHbI (CI4JIbHLIeD trpOTOH -

3TO tIOATBep?fiAaeT BIilCIt&- slre orllttcrrt II trporollHllc BcfIbImHtr

BaHrroe paHee [1, 2] npeq-
,OnOXeUre, utO 6o;rI,IrIIIHC'IBO lfpOTOIIIIbIX OSraCreft CBrISatrLI C IxyMOBLIMA

6ypauu. O4uaHo rorlbl(o 20-25% o6nacretl, rpeAcraBJlflIolqrIx co6ofi ucroq-
rirnrn -yorontrx 6ypr,,.sBJrtIIorctI B ro )fie BpeMtr rr [poroI{ELrMn o6nac:rrrlrlr'

tr4ayua;nacn Taxlr{e cB.rrBr, o6.nacrert, B r(oroptix BoBrrlrHaJrrr BclJrecKIt
IV runa, c rxyMoBbrMu 6ypauu. 246 nctleuton IV rla[a, rrMeBlrlr{xc-rl B Ira[IeM
pacrop.s)fieHflI{, rrorraJI^'i tZt o6"nacru (rls rurx -- 61+ trpororIl{I{e o6;racru);
62 v3-123 o6lacreri colpoBolr{A&Jrr{crr ruyMoBl,IN{Ir 6ypruu. B uux Ilpollsoll]Jro
152 ncnnecHa IV rlrua. 52 olrrac.rn co BcrrJrecxamlr IV rlrla He cofipoBoll{Aa-
nr{cb rrryMoBsrun 6ypxltrr (n uux BoBHltItJIo 72 ncturccxa). ,(;ra 9 octanrnuxc.s
o6;racteii cBtrtsb c Irry,\I oB t rN{n 6ypartn 6r,rna rle onpeAe;renuoft '

M3 52 o5.nacreft 6ea uryuoni,rx 6ypr 19 une;rn MaJIyIo rIJIoqaAb (lrreuee

250 urnruounr,rx 4o,ueir no,tycfepr,r eTofiwyu I{eIIlpaJILIIoro MepI4AI{ana). Ta-

0
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4

L

0

16
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10

B
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HuM o6paBou, (faxrnuecfiu roirbr(o 33 o6aacru co Bctrrecnauz IV rrrtra He co-
trpoBo)fiAaJrtrcr myMoBbrnaz 6ypauu (aro cocrar,lixer 350/o).

I'Iran, Molnuo peBroMrrpoBarr, qro ar(TzBrrbre o6racru, B r(orophrx BoBHu-
r(alor trporolrrble Bcllblmxlr r{Jrrr BctrJrecfiu IV rura, s 6orrmurcrBe cJryqaeB
cotrpoBornAarorcE myMoBbrMn 6ypamu (ecnu nnoqaAb rpytrnbr rrflreE Ee cJrrrm-
xona uana). B ro me BpeMfi JrtrmB B -30o/o o6tacreft, cBsBaHEBrx c rtryMoBbrMtr
6ypanau, ua6aro,qanucb Bctrnecftn IV ruua, u roJrBno a 20-250/o - trporon-
EbIE BCtrbIIIINE.

4. fltx 71 uporouuofi o6.rracrr ua U21 6rrnz se.Errr trx ftapprrurronoBcrr.re
AoJr_rorbr r( [ocrpoeuo pacrrpeAeneutre qtrcra o6nacreft uo nonrore ({ur. {, a).

IzIa rucrorpaMMbr BuAHo BecbMa EepaBnoMepuoe pactrpegereuue arux o6-
aacrefi tro AoJrrore. B o6uacru Aonror 140-300'rrMeerc.fl rly6oxufi MrrErrMyM.
B oror rlgrepBaJr rrotraJro ncero 15 f (6) npororrrrx o6nacreft, B ro BpeM.fl r{ax
Ea ocraJrbHr,re loJrrornr -44 + (6) o6.rracreft. B cno6xax, fiaH u panbrrre, AaHo
qr(cJro o6.racrefi III rpynurr. flporonnrrx o6nacrer? I u II rpynn r o4uofi trorry-
c{epe BoaHr4nilo troqrr4 B rpr{ paaa 6o.nuue, qeM a 4pyrofi, o6lacreft me ]ii
rpyrrrrrl - tropoBr{y. Ars (cr{Jrr,rrbrxD trpororrubrx o6nacreri (i rpyuua) aro or-
Eomenr{e eqe 6o.rrsrue (23 :3). ,(axre ecJrrr Mbr r{cnrroqr.rM penyppeHrribre rpo-
roEHbre o6nacru, ro [oryqr4M ({ur. I , 6) p-rrsr o6racrefi:

I u II rpynu 37 : 14
I rpynnsr 20: B

III rPYnrn 4:5

Eule 6onee .flpna.fl xaprr4ua fioryqaerc.E rrprl paccMorpeEura ue o6nacrerYr,
a caMrrx trporounbrx Bcrrblrlren ({rzr. 1, e). Ornoruegtrtr Alrfl. AByx rrrrrepBaJroB
AoJrror (o4uu - 300-0-140o, gpyrofi - 140-300") cnegyrorqne. ,(na upo-
TOHIIBIX BCIIbIIIIEX:

I r II rpyun 
:I rpyuuu

III rpyuru

140

70: 19

12: t0

flo4o6nrre ,fie peBynbrarbr tronyqenbr rrpr,r [ccJreAonanrrr{ AoJrroruoro pac-
trpeAeJrenr,rrl 78 uporornbrx Bcrrbrrrrer, BoBnr{r(rrrax B nepr4o4c 1954 no 1963 r.
tI51.

Tanurr o6paaorr, Mr,r trp[xoAr{M r( BbrBo,qy, qro na Co.ruqe r.rMerorc.fl ABe IUr{-
poxxe o6racrr AoJrror, BarrrMaroque oArra 760" (140-300'), 4pyran 200"
(300-0-140o) lr peaxo orrruqaroqrec.E no qprcrry Boar{r{Ktrrr{x B Eux nporou-
Ebrx Bcrrbllrrex. Tor SaHr, uro grl{ o6nacru ocrarorc.fl ycrofisuBbrMr{ Ira [por,rr-
meHEI{ LrccJreAyeMoro EaME 6onr,moro rreprroAa (uouru 7 ler), BacraBJrfler
trpeAtroJroxrr{rb, qro onr{ rre rroABepme}rrr 4zS$epeHqr{aJrrEoMy Bpaqenr4ro
Conuqa, a rrMeror nocro.anurrfi'[eprroA o6paqenr.ra, panurrrt 27d,3. B raxort
crerreuu gr{{epeuqr{aJrbEoe rpaqeulre cMaearo 6rr 

-scm 
Haprr{Ey, troxaBbr-

saer taroft trprruep: 4ae o6nacrrn, orcroflqr{e Apyr or Apyra Ha 5" tro rutrpore
v EaxoA.rrtr{uecff B Hasamnrrfi MoMeEr rra oAHoM Mepr[Ar{arre, lra-aa 4u{$epeu-
quaJrbroro Bpaqearrff Connqa aa 3 ro4a paaortrnr{cb 6r,r ua -180" rro AoJrrore.

.(ra o6nacueuzx uafigelruoro pactrpeAeJreur[.fl rro AoJrrore rrporourrbrx Bcrrbr-
mer( Morr{Ho BbrcfiaBarb ABa aJr},TepEarlrBEbrx trpeAtroJro}IreHlr.E. Bo-trepBbrx,
MOrnHo trpeAtroJroErr{Tb, qTo reHeparltrff trporoEoB Bo BctrbrrrrHax trpotrcxoAtrr
oAr,ruaftoBo qacro Ea rro6brx Aonrorax, Eo ycJroBu.E Anfl Bbrxoga arrrx [poroHoB
r,ra o6nacrr Bctrf,rmr{r{ Ha otrpeAeneEEbrx AoJrrorax BcJreAcrBne Kar(flx-ro He-
IraBeornbrx rrptrrrru ropaaAo 6o.rree 6tarotrptrfiTubre.

Bo-nroprrx, Mo)nno trpeArroJroErurb, qro reuepallr4.rr rrporouoB AeficTBu-
TeJlbEo^trpo[cxoArrr 6onee sacto Bo Bcrrblrlrfiax, Bo3El{nlrr{x B o6nacrr gon-
ror 300-0-740".

Xopouro rraBecruo, rIT_o-trporouxbre Bcrrlrlrrftu, fiaR rlpaBr.rJro, colpoBolr{Aa-
rorcfi paAtroBctrJrecr(aMr{ IV rrna. 3rz ncnnecxr{, [o-Br{,quMoMy, flBJrsrorc.E rro-



fiaSaTeJIrIMIr roro, qTo Bo
Borrr,rrtrHe 6rrrra reuepupoBarrLl
qacrflqbr B];Icoxrrx auepurfi. Ho
tre BcerAa 0Tr4 qacTIrIIbI IIoIIaAa-
Ior Ha Selurro. Iloarolry I4syqe-
Hlle pacIIpeAeJIeHr4.q IIo AoJIroTe
BCrIbrrrreK, c oIIpoBoll{AaBrurrxcfl
B0rrJrecHar{u IV runa, Mo}rrer

AaTb HeHOTOpLIe AOIIOJIHI{TeJrr,- 3

IrbIe cBeAeHr4-9, IIOBBOJrtIrOtqlre
trrcHJrloqrlTr, oArro r{3 rrpr.{BeAeH-
HLIX BLIIrle upe4UO.;rOXenUr:i.

5. f{orroruoe pacrpeAerle-
Hlre 123 o6nacteri, B ltoropr,rx LU

BOBHTIKJII{ BCIIJIECHII IV TUTTA,

rronaaauo ua {ur. 2, a. llz rla- l S
crorpaMMEr Br{Arro upeo6na4a-

M

tzl

'll
6F
4l
LT
,L

Hr4e o6racteri B l{rrarraaoHe
AoJu-or 300-0 - 140", uo rre t

CTOJIL EpKO BLIpait{eHHOe, KaI{
AJr.E rrporonsrrx o6nacreft. Or' 5
HorxeHr{e AJTfl AByX r{HTepBaJrOB

AoJrro'f cocraBJr.ser Bl :42- Or-
Eorrreur{e AJr-rr Bcex 246 scnilec-
r(oB IV rllrla BHarru'r'eJrr,Ho
6onrure - 172: 69 ({nr. 2, 6).

Tanau o6paaolr, AoJrrorHoe
pacrrpeAeJreur.re BCrrJrecHos IV
TI{na CBI{AeTeJIE,CTByeT, IIO-BI{-
Ar{MoMy, o roM, uro 4eiicrnr,r-
TeJrbHo IeHepaqr{fl uporoEoB

320 280 240 t60o;; B0 40 0

Q)wr.2, Pacnpe4ererure tro Aolrrore o6uacrefi, a no-
Tophrx Boaurrr(aJrrt BctrJrecxr IV tuua (a) u xpol,ro-
c{epurrx Bctrbrmert, coflpoB omAaBurtrxcg sculecfi aMrt

IV tnua (6)
Saurrpuxoraun flporoHrrr,re o6nacru r,r BcrrJrecr{r4 IV runa,

Boanr4rirtrIre B trporolrnbrx o6racrsx

fiporrcxoArrr qau{e Bo BctrhrrtrHax, pacrroJro}r{euHrix B o6nacrlr AoJrror 300-
0-140".

I4a $rlr. 2, a, 6 BrrAEo, qro HepaBuoMepr{ocrb B pactrpeAeJrenr{lr ronaarrrBaIor
B ocrIoBHoM rlporol{rlEre o6.iracrra. ,{efrcrBlrrerrrrro, AJr.rr rrporoHHbrx o6nacrefi
co BcnJlecKaun IV rl{tra oruolleEr4e AJrfl AByx rrHTepBaJroB AoJrt or cocraBJrfler
46 : 18 rr AJrfl BcTIIJIITeH co Bctrflecnaulr IV rr4rra, BoBHr{r([rrrx B rrpororrrrbrx 06-
Jracr.ax, aro cooruortrerr4e paBrro t2B : 34. Coorsercrsyrcqve oruorrreuurr AJrff
HorrporolrHbrx o6.nacreft paBr{br 35 : 25 tr 1t4 : 35, r. e. B DroM cryqae orHo-
ureHrrfl 6rraat<u K eAr{Hrrrle.

O6paqaer Ea ce6fl Bnr{Marrue rax}r{e ror $axr, qro B [porourrr,rx o6Jracrrx
rrpor{SoIrIJro SlraqlrreJlbtro 6onr,ure BcrrJrecHoB IV rlrua, qeM B EetrporotrHbrx (xo-
Tfl qrrcJro trpororrHr,rx r{ rlelporouur,rx o6nacrefi co Bctr[ecr(aMrr lV ruua npu-
6nnar.rrensno o4nnanono).

6. Hanz'rl.re llepaBHoMeprroro paclpeAeJrerlr{fl BclJrecr(oB IV rlrna HaBoArrr
[I& MbICJrb o To]f , 1ITo B SoHe IIoBbIrIreHHorl aI{TIIBHOCTTI AoJr]r(HrJ qarqe Bo3rrr{HaTb
xpoMoc{epE6re BctrIilrrnu 6o.ruuoro 6arla, rar( KaK r{MerrHo otrr{ B 6onr,urr,rn-
crBe crysaeB renep[pyror trporonsr, Ea6[roAaeM6re Ha Seune rro rorJroqer{vro
paAr{oBoJru n rronrpr,rofi rrraurte.

LIro6r,r npoBepr.rrr gr:o, 6urra nr,r6panrr nce o6nacur, B Roropr,rx BoBHr{r(Jrr(
Bcl]bufiRu 6a.n.ua r{e Er{x{e 2, u paegeneEbr rra rprr HJracca. B nepnrrfi HJracc Bo-
rrrJrlil o6Jracrl{, R Koroprrlx MancrrMaJlbnurun 6rrnr,r Bcrrbrrrrxl{ 6anra 3 u 3+,
no uropofi - 6a.rr.rra 2*, a rpermft - 6anna 2. Ftpornle roro, B r(alnAoM HJracce
6r,rlro upoaBBeAe{ro troApaBAeJletrrre Ha rrporourrr,re r{ HerrpororrHr,re o6Jracrra. 3a-
TeM AJr.s o6nac'reii KalHAoro KJracca 6r,rno uoorpooEo pacnpeAeJreErre rro AoJrrore.

Ilouyuenuno peayJrsrarrr rrpeAoraBJrenrrr Ha Srlr. 3, a, 6,6, r{B noropofi
BrrAHo, .rro o6nacrrr c MoqtrbrMr{ BcubrrrrHaMr4 (6a.nna 3 ra 3r) tror(aBriBaror
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(Dur. 3. Pacnpe,qererure rlo /(oJ]rore o6,racteIl co BcIrbIm-
xaurr 6a.nra 3 rr 3+ (a), 6a"r.na 2* (6), 6arLra 2 (a).

xponoc{eplrlx Bcnlrmer( 6a,'ua 3Ir 3F (e),6a.n,ra 2+ (d)

Sarrrp[xoBafiL,r ilporo]IIIbIe o6nacru u Bcnbrul{}r, Bo3}Iurlune
B rrpororlrlbrx oonacrfl x

SHaqr{TeJrbHyro r(oHqeHTparlrrrc B soHe rloBr,rureHHori axrl{suocrlr (oruorueuue
AJrfl AByx r{rlrepBaJroB AoJrror cocraBJr.fler 51 : 19).3ro oco6euHo pesHo BLIpa-
,r{eHo AJIfi flporoHl{blx o6nacreii (30 : 6). Otuo[reuue Ar.fl o6racrefi co scnrrll]-
HaMra 6arna 2* sua.rurerbuo rrrr]r{e (44 : 30), a AJr.E o6.nacrefi co BcrrbrlrlxaMr{
6ar.na 2 upaxruuecnrr orcyrcrnyer (744 : 127).

Eqe 6o.rree orserruBa-fl r{aprr.rEa [oilyqaercfl trprl pacnpeAeJlerruu caMllx
Bcrrbrrxefi ({rar. 3, e u A). OseHo 6orr,uryto HepaBEoMepHocr}, B pac[peAeneHlr]r
rro AoJrrore troxaBbrBalor Bcrrbrrrrnl{ 6an;ra 3 r,r 3*, oco6etrHo BoBEI{r(uI{e B rlpo-
ToHHbrx o6racrax, AJrrr Koropblx orHoruerrre cocraBJrfler 56 : 8.

Taxuu o6paaou, Mbr Br{Ar{M, qro Bcrrbrrrrxn cpe4uefi Molquocru c oA[uanosoii
BeporrTEocTBro Moryr BoSHrrr(Hyrr, s ilrc6ofi o6nacru AoJrror, B To BpeMfl Kan
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@ur. 4. PactrpeAeJrour{e rro AoJrroro o6nacret, cB.EBaErrBrx c
rtryMoBbrMrr 6yparrlu (a), <cyruruaprot anepruu> rryMoBlrx 6ypr (6)

Sarrrpuxonann EyMoBbre 6yprn, crasaxune c IIporoHEbrMn o6uacrglut

nn.r MoqEbrx BctrBrmeft BepoffrEocrb troffBJreErrs B SoEe 300-0-140o upu6nu-'arrenrro n 3,5 paaa 6ourme, qeM B o6nacrlt 140-300..
7. IlpegcraBJrfier ugTepec p.agcMorperb pactrpeAereulre uo gourore o6na-

oreft, cBfiBaEEbrx c myMoBbrMtr 6ypaun, Taft ftafi Eer(oropafi qacrB u8 EEX CBrr-
gaEa c trporoEuf,rMr o6nacrguu tr BctrJrecnauu IV ruua.

Ha Sur. 4, a tpegcraBJreEo pactrpeAexeErre tro Aonrore scex 17g o6racrefi
c rrryMoBtrrMn 6yparuyr^Or_r^omerre Aas ,qByx yr(aEaEEErX BBrme UETepBanoB
Aonror tronyqtrfiocb 106 : 73, rrro cBuAerenbcrByer o upn6nueurenbEo paBEo-
MepEoM pacrpeAeneEr.rE rro Aorrrore. Ho u pacupeAeneEEe BxorfiT rnyMoBDre
6ypz, cznrgo orflEqarcrqtrecfi Apyr or Apyra tro uureuctrBuocrtr u AJrEreJrBrro-
cru. ,{na roro qro6Br trofiyqqrb 6oree scuoe trpeAcraBneEtre o paotrpeAeJreEun
myMoBErx 6ypr uo renuorpa(pusecfiofi 4onrore, 6trIna oqeqeEa BeJItrqEHa, rpy-
6o xapamrepugyroqa.E rronEyro oueprum myuorofi 6ypu. ,(ur aroro 6rrnu rL-
rroJrB3oB^aEbr-cpeAEu_e rpexqacoBbre EgaseEu.E trorolta paAuotrSilyrleEl[.s Ha rra-
crore 200 Meq, nydtuxyeMlre s [10]. Sareu 6r,rao uocrpoeno pactrpeAeJregtre
rro ,4onr-or^e tronyrreEEblx BeJruqIrE tr Bf,rqtrcreEa cyMMa rrx Anfi fta)fiAoro rrETep-
BaJra B 20o. Ilocne ororo AJr.E yMeHbmeEur {.rrymyaqrfi uonyueuELrx BeJrtrqtrE
6rrua sbrqucJreEa cnonBB.Erqa.E cpeAg.fi.E Anfi aa?fiAoro AonrorEoro rruTepBa-
na s 20". flou5rueuuaff ftapruua uoxaaaua ra {ur. 4, 6, VIa rucrorpaMMbr BtrA-
Eo, qro_(cyMM-apEaff oEeprufi)) rrryMoBbrx 6ypr arrme s o6uaorr Aonror 280-
340 n 40-160", ueu B ocraJrr-.Ehrx. ara paanuqa eqe 6oaee orqerJruBo BBrpame-
Ea AJrs trporoEnbrx o6aacret.

Taruu o6paaou, Mo,fiEo sar(Jrroqurb, qro myMoBbre 6ypz cpe4ueft r uanoft
trETeEOUBEOCTtr Moryr BoBEUT(arb na tro6ofi AoJrrore, B To BpeM.E aar( trpoAoJr-
,r(trTeJrBEbre tr trETeEctrBEbre myMoBrre 6ypu c 6onrmefi BepogrEocrBtro BoBEU-
xaro_r s o6racru AoJrror uosrrmessoft axrinuocrr Coanqa.'

8. flocxonrfiy AJrfi uau6oree uuregctrBubrx rrryMoBbrx 6ypr o6uapyrxuaaer-
cfi TeEAeEqtr.E tro.EBfifiTBcfl rlaqe B aoge lroBBrmeEgoft arrussocrr[, To Mo]ngo
AyMarb, sro s sefi 6ouee qacro BoBEtrr(alor rpymrEr rrsreE 6onrmoft trJroqaAtr.

,(nr roro ug96u_q1o Bbr.EcErrrB, ve ll2l 6irnu nnr6paubr Bce rpytrtrf,r trffreu
c trnorqaAbrc ,s ) 500 urnnnouElrx noaeft nonyc{e1iu cousqa.- Brr6paurue
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(Dnr. 5 . PacupeAe.Ees[e tro AoJlrore coruequrrx rpytrtr trEre[r
c uroIqa4rro,S > 1500 MtrJrrlllourlllx go.neft nolycfepu (a),

c 
^9 ) t0l0 (6), c 500 <,S < 1000

. SaurrprrxoBar{rtl rpylrrbr [qreH, B Horopblx BoB]rI,IHaJrIr [poTorrHr,re Bcrlb]mr{}I

rpytrrrbl 6r,unt paa4erreabl Ea rpl{ HJIacca: 1) c trJroq,aAbro S } L500, 2) o

,9 > 1000 u 3) C1000 > S > 500 Ml4JlrrrltoErrhlx Aorrefi uo.irycSepnr. B nam,qou

r[B arr{x KJraccoB trflTerr 6rr,no uponsBeAeHo AeJIeELre Ea trporoEHI;Ie I4 rretrporoE-

Ebre o6ilacru, fi 61ilo Ilocrpoego I{x pagtrpeAoJleEl{e tro AoJIIore ({ur. 5, a, 6, e).

I4A rucTorpaMMbl BITAEO, qTo ua6llO4aerCr saMerEafl HepaBHOMepHoCrb
B pactrpe4eilenwpt ArIfi r,pyrr IIJIT6E c,S > 1500_m S.),-_100p, uo IIoJIEocrbIo
orcyrcrByer Arrfl rrfirel1 c trrlotqaAbro 500 <,S < 1000. Oco6egso srraqr-
TeJrbuafl EepaBEoMepIIocTb B paotrpeAeJleErlu Ea6JlroAaorofi AJIfi trporoEublx
o6racrofi, rrMeloql4x 6otrmyro trJIoIqaAb rIflTeH.

tr{cc,re4onaurrfl pactrpeAeJrerrr{ff cortueqnr,Ix IrflTeIr tro AoJlrore, BbrtroJrHeE-

Er,ro paBrr4qIrbIMI{ aBropauu (uaupuuep, [16, L7)) Ba trpomnbre IIr[nJIbr coJr-

nesnoft aKrI(BEocrrI, ranlr(e tronaabrBaror saMorEo 66lnmyrc HoEqeHTpar{urc
Ha oArrrrx AoJlrorax tro cpaBEeIIEIO C ApyItrME, trpuqeM ero EepaBIIOMepHoe

pactrpeAeJreErle uEorAa coxpaHflercfl rra trpoTflr(sEl(u IIecr(oJIBHUX qIIr(JIOB

it7].' Or*uqeEHafi rraMrr aorra rroBbrrtreEEofi aHrzauoctn (300-0-140") xo-
porgg coBtraAaer o artTI{BIIIitMI4 I{eHTPaMIr, uaft4euumnrn s U7l no pagnpeAeJle-

Errro trflTerr Ba rrporrrJrnre (NL t2-18) qlInJlbr conEeqHoft anrrrBlrocrr' xorfl
s 11"71 r(Mercrcfl onqo rr Apyrue anrrrBlrlle r{eHrpEI.

9. Ho BoeMy cKaBaIrEoMy Molnuo Ao6aBErb, qro cxoAEoe plgTpgfleJreHzo
rro AoJlroro troilyqeHo AJI.tr ?I(eJlroft ItopoEaJIbEofr. iluEg.:a (l' : 5694 A) ea ue-

pr{o4 1958-1960 rr. [18]. ]Itenra.E KoponaJrbuaff JItrIrufi coorBercrByer Br,rco-

xofi relrueparype r[ BcorAa yna3brBaer Ea Brilconyrc arcrlrBEoor1 n 4auuoft o6-

Jracrrr tl91. Oua Etrr(orAa ue na6nro,qaJracb B MIrEuMyMe ooiluesnofi aftraBEocrlr
t191. fIo-nu4uuouy, cBeqeuue zfieJrrofi nopouanbEoft JrrrErrl{ orEocurc.E

n BhrAaroqr{Mcfl flBJTOEU.flM aRTtrBEOCTIT B COJIEeSEOU ItOpOHe.
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B6IBOAbI

1. Iporousr,re o6nacrt4 r.r" odnacrn, B Koropblx Boalrtrr(aJltr ncunecnn IV
rrr[a, B 6o;rrmuncrBe cilyrlaeB (85 u 65% coorBercrBeuuo) conpoBo]r(Aalorcff
,qJrrlTeJrbHr,rM troBbrrrreHrrbrM [BIyqeEr.{eM Ira MeTpoBbIx BoJIIrax rurla [IyMoBbIX
6ypr, ec.nu trJrorIlagb rpytrtr rlgreu He cJII,ItrIHoM MaJIa.

<Crarr,rmre>> trpororrrrbre o6racru BcerAa cotrpoBoln[alorcfl AJI[reJIrH],IM
IIOBEIIIeEE6IM I4SJIyqeEEeM Ea MeTpOBbIx BOJIIIaX.

2. B ro ?fie BpeM.E roJlbr(o n -30o/o ncex o6racteft, cnraauEbrx c rryMoBr,rMrr

6ypnuu, ua6.nro4arucb BcIIJIecHu IV trua I{ Jlvmb s 20-250/o - IIporoEEbIe
BCtrblmfitr.

3. Bcrc corneqnylo troBepxnocrb MolItEo paBAeJIrIrb tro AoJlrore Ea ABe

aonrr, rpu6JIrrBrITeJIbEo no 180' Ka?fi4afl, oAIIa II3 ltoTopblx BraqaTelrbuo trpo-
BocxoArrr Apyryrc IIo cBoeft troBbIItreHEOft aRTTBIIOCTI{.

,{pyrunau cJIoBaMtr, Boe BbrAaroqlrec.E flBJlertrfi, ItaH-To: trporouE},Ie BcrIbIm-
r(tr, Bcrrrrmfirr, reueplrpyrcque BctrJrecxtr IV rrua, BctrbIIIIRI,I BEICOmOTo 6aula
(xorr n He[poroIIIIbIe), cu,rrUrre I]yMoBEIe 6ypu r IpytrIIbI trfTeE 6olrmOft
rrJroq,aAr{ (S > 1000 MIIJIJIITroIIEIIX AoJIeft IIoJIyc{epbI) - uonaarrBarcr peal(o

, Bbrpax{errgylo EepaBIIoMepHocrB B pacflpeAe ileu:z:z IIo reJllIorpa{uuecroft 4ol-
,"ore c 6olree s51co1oft Hon.lentpaqwefr. s AIIatraBoIIe AoJIror 300-0-140"
(o 4nylrx HepeBHo Br,rpamelrEblMu MaHcI{MyMaMu B o6fiacrtr ,-60-100' r
-300-340).' Ho uara6onee BnaqureJlbllyrc HepaBIIoMepEoCrb IIo reJlnorpa{nuecHofi 4ol-
rore rlor(a3brBaer pactrpeAeJreHue lrporoEnrr* ncurrmer, oco6euuo ctrJrbEbrx'
ftaH, rIo-Br{Ar{MoMy, caMoro BbrAaroqero ctr rt} rrBBecTHbrx EaM fiBJretruft na Conn-
qe.

3ta repannoMepll6grb B paclpeAeJlenrau yCrofiquBo coxpaE.sercfl Ea IIpor.fi.-
'rr(eggtr ,oirn scerb cofiueqnoro qrixJra, ftar( ecJlrr 6nr o6racrz c troBbrrlrernoft
, aKrIIBEoCrbIo Ee yqacTBOBaJII,I n 4u{{epenquaJlblloM Bpatqeurlll Conuqa tr IIMO-

fitr cmroAltqecruft treplroA o6paqerza 27d,3.
Cyqecrnonaure ycroftur{B},rx afiTlrBrbrx AoJrror xopomo corJlacyercfi Tan-

. ffie c Ea6"'rroAegfirMtr penypperTEbrx reoMarlrlrrgrrx _6ypr, .TIocJIoAoBareJIbEo-
crrr r(oropbrx Moryr coxpaE.firbcx B reqeHne roAa I{ 6onee t201.
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O TIOJIO}fiEHIII{ UCTOIIHI,{}TOB IIIYMOBbIX EYPb
OTHOCTITEJIbHO OIITUqECTU4X OEPASOBAHUIZ

HA II{CHE COJIHItrA

JI . n. K) poocNafl

flponoplrtca pacrrer yrnoB orr{JrofieHtrr IrcroqHrrrroB rrryMoBbrx 6ypr or paAranb}roro
EatrpaBJlerlrrx,trpoxoAfiqero qepeB qeuTp aKTrrBHofi o6nacrr rrJrrr Bclbrmnr{. flotaaano, uto
EcrorIIrI{r{I{ [ryMoBr,rx 6ypr, neauavrreJrBHo orr{JroHeHr,r n Bocroriy. CyqecraenHoii paanrr-
rlbr B orr(noEeufitt AJrtr trporonabrx rr Hetrporounrrx o6.uacrefi ne o6uapyxeno. tr4croqnurn
B cpeAHeM orrJroutrrorcf I( BauaAy, ecJrlr Bcrrbrmr{r'r colpoBo?r{Aarorcx BcrrJrecraurr IV rr,rna,
B npoTlrBuoM cnyqae - K BocTony.

THE POSITIONS OF NOISE STORM SOURCES RELATIVE TO OPTICAL
FEATURES ON THE SOLAR DISK, by L. I.Yurouskaua..- The deviation anEles of
noise slorm sourcesrelat,ive lo radial direcLions LhrouEh the cenLer of an act,ivereiion or
flare.arecomputed. lL is slrown Lbat noise slorm sourcEs deviaLe tery slighl.ly to th"e east.
No significant, difference was detecled in l,he deviations for prol-on-and"rroi-proton reEi-
91-s, On the average Lhe sources deviate to Lhe wesL ii the flare is accompariied by ty"pe
IV bursts, in the opposite case * to the east.

8.. nacroarqee BpeM.fl rrprr otrpeAeJreHr{rr Bbrcorbr racroqrruxa myMoBbrx 6ypb
rraA $oroc$epofi npeguoJrararor, qro BCe r4croqHr{nu rxyMoBbrx 6ypr pacuo.rra-
raIoTC.s paAl{aJrBrro HaA oflTr{secHr{Mllt o6paaonaulr.EMr{ Ha oAr4Ear(oBori BbrcoTe
ll , 21. OAuaxo B pa6orax [2, 31 6rrno ror(aaaHo, qro B[Ar4Moe rroJro]r{eur{e
3TI{E I,ICTOqHITKOB CMetrIeHO fi rIeHTpaJrr,HoMy MeprrAllaHy IIo oTHorrrerrl4lo r( co-
orBercrByroqrrM rpyIIIIaM rrflrerr. B [3] noHaaaHo, qro trpocroro ysera pespaH-
Uuu ryqeii B nopoHe c rrepeMerrHort aileHTpoHHofi HoHUeurpaqrzer:r rreAocra-
ToqHo Arfl o1bfrcHeHr4fl rra6JrloAaeMoro cMeII{eHu.a.

Hponte roro, IlBBecrHo, qro orrrllqecxrre Bcrlrrurr{r{ BrJ3r,rBaror troBhrrlregae
u3JryqeHl,{.s uryMoBrrrx 6ypr [21. B uocneguee Bper{.s 0rr{ Bcrrbrrxnr{ rrpl{E.rrro
AeJrr.rrr, Ira flporoHHbre rr Herrporo]rHbre. o4ulrnr r{3 trprrSrraHoB Toro, qro AaH-
Ha.E OrTuseor(afl BcrrbrrrrHa colpoBo?r{,qaJracb nr,r6poconr [poToHoB, cquTaeTcrr
tro.aBJreHr,re B paAr{orrsJryqeHr.r[ BcrrrecHa IV rraua.

,(un r,rayveirr.r.E durBusecHr{x ycJroBr.rrt n xopone Bo BpeM.E xpoMoc{epEbrx
BCIIrIIIIEK, A TAK}IIE AJI,A BrI'ICHEHIa'I IIPIIPOAT,I IIYMOBI;IX 6YPr, IPEACTABJI.aET
I4HTepe0 paCCMOTpeTL BOIIpoC O TOM, KaH paCIIOJIaIaIOTCt{ I,ICTosHLIH[ trIyMOBLIX
6yps n HopoHe rro orHorlleurrlo n BcrrHIrrHaM, rtoropbre colpoBo?r{AaJlr4cb BcIrJre-
cr(aMr{ paA[ol{Sryqeulrn lV rldrla, u n Bor]brrrHaM, rrocJre Koropr{x BcrrJrecHa
IV runa ne o6uapymeno, a rax?ne ro orr{o[reHrrro It BcrrbrrrrxaM, rrpoucxoAfl-
trItiM B O6racrrx, r4e 6rulr flpororrHhre Bcrrbrlrrxr,r r,r rAe raxr{x scnr,lue1 He 6br-
lo. B naxr4oM crysae rroJrolr{eHl4e I4croqurrna ruyuorort 6yplr lroxrnopaccMar-
pI{Barb HaH rlo orHorleHI4Io It rloJro}fieHl4lo orlTrlqecHorf BcllbrllHl{, TaH rr rlo or-
HorrreHrrro H r{errrpy coorBercrByrcrqeii anTr4Br{oii o6tacru.

ornroueulre rroroqHr{r(a uryuonort 6ypa or paAr.ryca, rrpoxoAflrqero qepeg
MecTo BCtrbIIUKI{ IIJII{ rIeHTp axtr.rnuort o6.nacur, I{ HarlpaBJreHrr-s or orrrr{qecHo-
ro o6paaonaHr{.8 Ha {oroc{epe B rolrHy r{oporrbr, rAe npeAnoJraraercrr cyqe-

AnAAEMtrfl HAYTI CCCP

I4SBECTI{fi HPbIMCITOfi ACTPOOI,ISUIIEC}TOfi OECEPBATOPIIW
To t XXXYII. 1967 r.
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crBoBaHr{e paAuoucroqHrrl(a, xaparrepl{ayerc.tr yriloM p. vrol B cuuraercn
IIOJIOII{I{TeJIbHI{M, ecilfl IICT0qHI{I( CMeII{eH H BoCTOIty OTI{OCI{TeJILH0 paAIIyCa,
ilpOXOArrqerO qepeB I{eHTp aHTIIBHOIT O6,naCUr IIJII{ BCIIbIIIIfiII, I4 OTpI{I{aTeJILHbIM,

ecJr[ [croqHI{I( CMetrIeH r( BarIaAy.
Ha r[nr. I roqna ,4 upe4crannfler co6ofi orrl{qecnoe o6paaonanze Ea 0oro-

c$epe, pr"ooro*anHoe noA yrJroM o or qelrrpaJrbuoro Mepr'IAI'raEa. Tosnu "Z

ra 2 bupe4e;r.flror BoBMolnrrbre rroJloxteHrafl ucrosur4r(a [IyMoBoft 6ypw Ha paccroa-
p1r411r a or rlerrrpa Conuqa, HoropLle C Seulu olpeAeJI.f,IOTC.E Ha paCCTOffEI,Itr p
or rleHrpaJrr,Horo MepnAI{aHa. c
0* xapaxteplrayer YroJr AJLE I 

L

AaHIIOTO p or ueHrpaJlbHoro \
MeIII4AI{aI{a Ao cJrofl' HasuHaf \

c no"oporo xoc{{raquenr rIPe- t,
JIOMJIeIII{fl cpeAbrncralJoBvTc.fi '\
paBr{brM eArr}Irrqe. 0" - yrol \.
or rleHrpaJIbHOro MepI'I,qIIaHa t..

AO TOSItr4, IAe nporlcxoAl',IT IIO- \
BoPoT IYrIa' BbIxoAflIqero I'I3

conuequoi'i arltoc{ePlr Ha Pac-
cToflHrll{ p or I{eHTpaJlbrroro
MepI{AHaHa. Yro.n 0 xapaxre-
pr{3yeT rIoJIoEteHr{e tr'IcrotrHl{Ha
ruynronoii 6ypn ua Bblcore a

oT rleHrpaJIbHOrO MepI.IAIraHa'
B orou cryqae yron B xapax-
TepIIByeT OTHJIOHeHne ucToq-
rllrxa rxyMonoir 6YPu or PaAI4-
aJrbHoro HarrpaBJreHIrfl, rlpo-
xoAtrlqero qepes orlrr{qecKOe
o6paeooanue na Soroc{ePe'

,(,ra pacueton Yr.non B noc-
IIOJIbByeMCfl peByJIbTaTaMI4 TeO-

pr{u pacrpocrpaHeHl{fl pa4{9-
,orui, couHe.Inofi KopoHe [4].

@llr.. l. It onpe4eneHltro yrJra B c y'rerou
pe$pattqlln ryqeu B corueqHou r(opoHe

II pu etou npeArIoJIaraerctl, tlro
aJrer{rpoMar.Hr,rrHa.rt DHepIIIfl pacnpOCTpaH.fleTctl n o6lacru,:Ae AJIeHTpoIIEafi

r(oHqeHrpaqllrl paorpeAeJleua coIJIacHo MoAeJII{ Hsrorupxa. flplr olpe4eileu'frLt
rroJro)fierrlrfl I,rcroqHLIHa myuonoii 6ypu c IIoMoqbIo HpeCroo6pasEolo paAuo-

rnurep{eponretpa [5] r{BMepflerc.fl napaMerp p' IroeroMy rp[. pacqere yrJla or-
*rornurrrr P,ulo yuurrrnars pe{paKIIurc nyuefi B CoJIHeqHofi nopone. CornaC-

Ho l4l,
-@
^ Dd.to:0- +\;76'

o.

rAe r - rexyqnft paAr{yc; ocraJrr,rrbre o6ogsasenfl.fl raHlre ,I(e, HaR Ua {Ur. 1.

fIp, ,ro, xamaomy BgaqeHr{rc p cooTBercrByeT ABa BEaqegr.Ifi 0. B repaou cny-
qae Mbr (Br{AI{MD ,rtorrr* uyrwoaoft 6ypu e IIpflMtIx ilyrlax - IIoJIo,fieEI(e -lt
BO BTOpOM B OTpa)fieHHbrx - troJloE{errr4e 2.

Yron ornnorrrrllf p iraomno paccqr{raTb no sopruy,rle, troilyqeHnofi s [6],
Koropafl B HaIrreM cilyrlae c yqeroM pe{paHqru 6y4er zuerr nu4

^ ctsinO-sino;: {,,+Gil*6q-"
O6oauaqeuufi rar(ue rr(e, Haft ra Sur. 1.
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Ta6rrrqa t

orl{JroHer{rrr P (B epal) g:rn nsrcor (r Rg)

2,\

8'l e

rOmh"\buettua qeH,tlpoe u,y,+aoBdtt 6ypu rim norl,oilceH,utt Bcnblutet, conpoeouc|aeruurcfi Bcnaec-
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,{na rrruucJre,ut 6nrnu zcuoJrBaoBanbr AaEELre, otry6ilmroBa,H're B [a],B BIrAe CtrtrCfta trOBr-rm@E[ft trBJI)rueEUf myMoBbrx 6ypr, COOTB6TOTByTOqSX
rrM rroJrorlteEtrft rcrosHunoB, a raftrfie qeErpoB aftrEBEtrri O6nacreft u BctrErmofi
Ba trepuoA o 1958 uo 1961 r. ?Ia aroro ctruana 6nuu urr6paurr rafiue myMoBnre
6ypu, r(oropbre orornAocrBJreuBr roJrBno c o4uoft rpynuoft trfireg u c o4uofi
BornrmHoft tr Jrerr(ar B trpeAerrax -l-48" or qeErpanbEoro Meprr,4uaua. Tarue
orpaEuqeEtr.fi..BBe4eubr AJIfi zcr(Jrrorreuufi Eeo4Eoouaqrroortr, a ragg(e omu6xr.
9 pacsere pespafir{-ritr.Aur. 6orrmEx yfJroB. Bcero rafiuM o6paaou 6rrno oro-
lnauo 66 cnyuaen (ra6n. 1). Tar Kaft trBBecruo [1], qro ucr&"trKtr myMoBrrx
6ypr n ftopoEe ua6aro4arorc.E Ea Bbroorar orl,B 4o zro R@ (paccroruue crru-
Ta93c{ or .rleErpa- conrqa), ro AJrn pacrreroB 6srau ru6p-aurr sbrcorDr: 1,25;
1,35; 1,5; 7,75;2,0.8e. .(ra nam,qordua artrx cryqaeB rro trprrBeAeu*brM BErme
{opmyrau 6nrnu paccurlraubr yrnbr orffnouenur g rus np-rurx u orpa}fiea-
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Hbrx Jryqefi, cqIITaE, qTO UCTOTIHLIHII IIIyMOBbIX 6yp], paclloJlalamTcff IIa oflpe-

,qeneEllr,rx BIiIIIe BblcoTax B r(opoHe'
Pacser cpeAHlrx yrJroB ornJroHeHrrff rrpoBoAtrJrcfl _c^ 

floMotr{bro 9JIeHrpoI{Ho-

BBrqr{cJlr{reJriuoft uaruuur,r <Mlrncx-l> xaH AJIfl Bcex 66 cnyuaen' rar( I{ rro or-

AeJrbr{r,rM IpylIIaM. Pas4erenlre Ha r'pyrrtrLl 6r,rno c4enano IIo cJIeAyIoqeN[y

flp1agq1rfly: B oAHy rpylny o6r,egnunnucl Bce cJlyqall IIoBbII[eHI{f IIIyMoBbIX

6ypr,, XOTOpEIe BbISBaIIbI BCtrLIlII(aMI{' COrrpO-

BOlr{AaBrxI{Mr{Cfl B0rrJrecHauu IV rlrna' B Apy-
rylo - Bce ocTaJrr,Hble. cBeAeElIfl O TOM, COIpO-

BolI{AaJIaCb JILI AaHHarl BCIIbIIIIHa BCIIJIeCHOM

IV ruua, BB.ETBI rra [3, 7].
Itpoue roro, Becb Mareprrarr 6r,u crpyunn-

poBarl rro ApyroMy nprrHl{Irtry: B oAlry rpyrny
6urnr.r sHrro.Ienbr uoubrlnenl,Ifl ruyuonux 6ypr,,
CJIeAOBaBIUI4e Ba BCIILIIIIHaMII' IIpOtrCue,quI{MII
B aHTrrBEr,rx o6nacrnx, B r(oTophlx AO STOIO Jrr{-

6o noc.ne ua6,rrcgalncb rrporol{Hlre Bctrbllrrnrl,
B Apyryrc - 6ea rrpororrnlrx Bcubrltrex. TaH me

Hai u s [B], nepBlre o6uacru 6ygeu HaBEIBarb

lpoTorrHr,IMr{ B OTJrr{qr{e . 
oT BTOptrX - Herrpo-

rosnrrx. flporouur,re o6ractn orrpeAeJrEJIr{cb
lo I(aTaJIOry [pOTOEIrbrX BCrrbrIrIeH, cocraBJreE-
HoMy B ltprtucnoft acrpo$ueuuecxofi o6cepaa-
ropr{I{ t9l.- 

Vrnrr ornJroHeHI4.E qenrpoB urylronux 6ypr
6rrnn pacculaTaHr,I HaK rlo ornorlreur{rc H IroJIo-
x{eEI4IO Ollrl4qecHl4x BcrrbllleH, TaK r{ K trOJIO-

H{er{r{ro rtreHrpoB aI(rr{BHbIx o6,nacreft. ,[.na rcex
rpyn[ na Harx4oit Bbrcore [oAcql'rraEo Fcp Han

cpeAnee aplrsuetuuecxoe. PeByJIr,rarll pacqe-
rou yrnon P , P"o AJr.E rrpflMr,rx lyueft IIo or-
HOIIIEHIIIO H IIOJIO}I{EEI{IO ONTUqECfi I{X BCfIbIIIIEH,

(Dur. 2. Sanrclruocm, Yrla
orxJroueHr{.fl 0 

"n 
ot Br,rcorbl

colpoBolr{AaBlrlrrxcf u He collpoBo}r{AaBIITUXCfl

BCtrJrecI(oM IV rlrla, a ral(Ete 0cp AJls nCex oto6pagHblx cy1yqaeB IIoBE'IIxeHI{fi

rrryMoBr,rx 6yps, npe4craBJrelrbr B ta6l. 1'
-" fl" Sur.'i "rooirourp 

lt\r1rtnwyr rror(aaatra BaBr{cI'IMocrt p"o ot BLI0oTLI AJrfl

Tex cilyqaeB, norAa yron p orcqr{TblBaJrofl or paArryca, fipoxoAtrrqero qepea

o6nacrr BcrrbrrrrHu, rrrrpr{xoBbrMr{ - or paAr{y0a, npoxoAflu{ero qepes rIeHTp

ar(Tr{ntrOfi o6raCrrt. }tpnran 7 COotser_CtByeT BCurIIIIHaM' Koroprle ConpoBo)It-

lu"ra" BCIIJIS3KaMII IV ruua, HpI{BatI 2 - qentpaM aHrI{BHE'Ix o6,naCtefi, n Ho-

;;p; ua6nro4a,rracb Bcrlbrlrrxr{, co[poBo]r{AaBlrrl4ecfl BcrrJrecfiaMr{ IV :ruua'

ttpunrre 3 u 4 coorsercrByror r{etrrpaM ar(TrrBHbrx o6nacrefi I,I BCrIbrIrIHaM' Ire

corrpoBo?r{AaBllll{Mcfl BctrJIecI(aMI{ IV rnna. Me $ut.-2 BI'IAE9' qro yr,ofl oTI(JIo-

"a"i" 
pcp'or qerrrpoB ar(rrrBHr,rx o6nacrefi a 1,5-2 paaa 6onrrue, qeM pcp or

nCur,rruex. 3ro, uoaug)+tgo, yHaBbIBaeT Ha TO, qTo BCIII,IIUKI{, ColpoBo}I{AaIotq,IIe-

cfl BgrrJre6fiaur IV TI{IIa, Bepo-flTHO, qalqe Bgepo npol'ICXoAflT BatraAgee IIeIITpa

axrllnuoft o6racru. Xo4 Hpranrrx 7 u 2, TaH ]r(e Kan. HpI{B},rX 3 U 4, OAr{Har{OB,

nosroMy rrpu cpaBlreEur4 pesyJrbraroB IIo rpyntraM 6y4eu paccMarpl'rBar], yrJlbr
p", HaH Or*rorrarrr" lrcTosgrlnoB rrryMoBbrx 6ypr or BcfrbIIrIeH. 3ro ue BHeceT

cyqecTBerlHofi paauuqrr B pesyJrrrraTbr, oAr{aEo AacT BOBMO}I{HOCTL Bbl.flBrlrD

pasHr4lly B XoAe Pcp C BEICOTOft MeH{Ay orAeJIr'|Hr',IMI{ rpy[traMl['
' PaCser Cpe4nero yrJla oTI(JIoIIeHI4fl AI.g BCex 66 Cnyuaen [OI(aBbIBaer' qTO

ugroqHlrnl.I -yrouurf 6ypr nesuasurerbgo cMeqerrEl K B-oCroKy. TaHas aasu-

crrMocrr coxpaHtle'tcrI Ailfl ucrosguxoB B npflMLIx ({ur. 3, HpI{Bafl 7) lr orpa-
?flerrullx (Hplraan 2) tyuax.

Ha {nr. 4, a toxasaH xoA [3cp C Br,rcoTofi 4nn BCIIbIIIIeH pasJIUqHbIX I.pyII!
rrpl'r Ha6rIoAeHIrI{ B rlp.aMblx 

"v'ii*' 
Saueruoft paaHr{qbr B xoAe fiprrBl,;.x L v 2
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(Ann ncusrruen, trpor{cueArtr}rx B trporoHrrr,rx r,r Eerrporousrrx o6nacrax) ne ra6-
JrroAaercfi. Berusuubr P"p A[fl BCrIbIIrreH, colpoBo]r{AaBlrruxcfl scunecfiar,r[ IV
ruua (HpnnaF, 3), orpr{rtrare.rlr,Hbl, T. e. ucroqH[nl{ rIyMoBBIx 6ypr,, no-nuAl{Mo-
My, cMeqeHbl fi BarraAy. Ecnu BctrbIIxHa He conpoBo)fiAaerc.fl scnflecftol,t IV
::nua (Hpnnaa 4), ro cpeAIlee cMe-
tr{eHrre BocTosHoe,

,("nn orpameHHErx ryueii xoA pcp

c srrcorofi AJrfl Bcex rpyln upeA-
,craBJrerr ua {ur. 4, 6. 3gecr, Har( trr

na $zr. 4, a, nwguo, qro orltJlorre-
HI{e r( SarraAy IIcToqEultoB IrryMoBblx
6ypr or rroJroxreur4.s BcrIbIIrIeH coor-
BeTCTByeT TOJIT,HO TaHI{M BCIIbIIIIHaM t

I(OropEIe ConpOBolI{AaJIIIC}, B paAl{o-
raaryseHurl BctrJIecKaMIr IV rura.
.{,na ncex ocraJlr,Irbrx rpyn[ orltJro-
,EeEr.re ucroqEEnoB myMoBbrx 6ypr or troJrorfleEr,rfi Bctrbrm8H BocToqEoe.

Boauoxuo, qro B xoAe cunsuoft xpouooSeprrofi sctrBlmfir,r, cotrpoBorr(Aaro-
ilqeftc.a BcrrJrecaoM IV tlrua, rrcroqrun mylrorofi 6ypz oxaarrBaercfl cMeqenur,rM
r( sarraAy orEocrrreJrbHo troJroE(eEtrrr caMoft BctrDrrtrHtr. ?ra oco6euEocrb, rro-
,BrrAtrMOMy, COXpaEfferC.E HeAOJrrO, TaR Han AJr.E BCtrBrmeH, rrpotrCme,4mtrX B trpo-
'TOHUbTX O6raOrAX, CpeAEee CMeqeEUe r/TOTOqEUnOB rtryMOBbrX 6ypr AOCTOUUOo.

B [2, 3] orMeqeuo, qro uBMepfleMag r,rErep{openquouurrM MeronoM BeJrtr-
trtrEa p Aaer MEtrMoe troJro?fieEtro uc?oqEEnoB myMoBbrx 6ypr tro oTEomeHtrro
n rroJrolr(euuro coorBercrByroqux Bctrbrmen. 0ro rpunogtrT n troflBJIeEtrIo ftarfiy-
Eeroc.ff oMerqeEltr rrcroqutrnoB myMoBbrx 6ypr n cropoEy qoErpaJrtuoro Me-
ptrArlaEa. B [3] rarme orMeqeno, qro trorroffieEtre ucroquuftoB myMouux 6ypa
Syger 6nuano K rroJrorr(eEtrIo coorBercrByroqux Bcrrbrmer, eoJru trpe,qtroJrolnurb,
rrro Mbr (BuArrM)) trcroqEfiK ToJrbr{o B orpa?r(oEnbrx ryqax. Cueqeuue ltoroqru-
,fioB myMoBrrx 6ypr H qer{TpaJrbEoMy MopuAEaEy, tro-BtrAuMoMy, ooraerc.E rl
ts aroM oilyqae, Tan ftar( nJrfi Bctrbrmoft, trpoucmeAmux Ea Bocroqrofi ctopoue

*Ft

.)

2

I

Our. 3. trilaMeuenue yula orltJlolreuzn Bcp
c sBrcorofi

4
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t
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coilEeqEolo ,qr4cr(a, pcp oTpu{aTeJrbHoe, a r{a BatraAHoft - rroJroErrrreJrbHoe.,
B raxolr cfiysae rra HoEeqHhrri peaynrrar Mo)fier troBJrr{.srr paaruuuoe qucJro
Bcrrbrrrrex Ha Bocroquofi n aaua4uofi qacr.fix corueqHoro Arlcfta. 0rrl cne4eurax
,4nn nax4ot rra paccMorpeuurrx rpymr troMeqeubr a ra6r. 2. r{ro6rr [cxJrroqurb
BJrrrrEtre qtrcira cJryqaeB, 6rrnn paccurlraErr Pio lr" Bcex fiepeq[cJrennnrx Bbrrtro

rpy[tr trprr yciroBrrr4

o, _ 9.pu*Bcpw
ycp _ 

- 2-,

rge PcpB n pcpw - cpegrrr4e BraqeHr{fl P lns Bctrbuxen gannofi rpyntrLr,
pactroJrorfieHHblx coorBercrBeruo Ea Bocroqnofr u sanagsofi sacrsx coilEeq-
IIOXO Er{CHa.

flonyuenrsre peayJrbrarbr rre trport4Bopeqar trBJrolfieHrroMy Bbrrre.

BcnnmfiII

B nporouurrx o6riacrsx . .

B uenpotouurrx o6racrsx

Conpororrgasur.recrr BcrrJrecHo[,r
tra
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BCnhImeK

naW

tfurcno
BCIIbIInEH

HAE

AJrq Bcex
BbICOT

---l-

B"o-, I B"",
epao I epAo

9cpW'
epa0

BcpE,
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-21

He conpoBorfiAaBrrrfiecfr BcrrJrecxorf
IV rrana

15

20
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triIa npoeepeHrroro arraJrr{Ba cJreAyer:
1. tr4crosHr.rnrr myMoBbrx 6ypr B cpeArreM HeggaqrtreJrbHo cMerr{enbr n

Bocrony (pcp oxono 1').
2. Cpeguee ornJrorerrrle rroJrorfteHrr.rr ucroqur.rnoB rxyMoBbrx 6ypr or no-

JIOEterrr{.E BctrbrmeH s 7,5-2 pa3a MeHBIxe, qeM or rler{rpoB aHrusEHx o6-
uacrefi.

3. Cyrqecrresnoft paanr.rqbr B xoAe Fcp c Brrcoroft gnx Bcrrbrrle(, trpo-
ucm€nlxnx B rrporourrrrx r4 HetrporoHubrx o6racrxx, ne o6napyrxeuo.

4. ltn Bctrbrruer, cotrpoBolnAaBrxr{xcfl BcrrJrecxaMri IV ruua, r4croqurrr(r{
IIIYMOBBIX 6YPT T CPEAIIEM OTI(JIOIIflIOTC'I I( 3AtrAAY. AJIfi BCEX OCTAJIbHbIX
cJlyqaeB - n Bocror(y.

Brrpamaro ucnpegEroro 6narogapnocrr, M. H. Prr6anor,oft v BceMy noJr-
JreI(Tr,rBy oJrenrpor{Ho-BblqrlcJrT4renr,noft MaInr{Irbr 3a troMotrtrb B pacqerax.
7 uas 1966 r.
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AHAAEMWfl. HAY}T CCCP

I{ 3 B E C T I,I E IT P bI M C I{ O T A C T P O (D I{ 3 }I II E C fi O TA O E C E P B A T O P I{ II
Tou XXXVII. ,1967 r.

troHocoEPHbIE BOSMvIrIEIrI4fl OT OEJIACTBft
C TIPOTOHIIT,IMU I{ HEIII'OTOHHbIMU BCtIbIItrItAMtr

JI. A. E.rt,wceeoa

O6[apymeuo, .rto o6,nacrtr, B ltoropr,Ix BoSHilr(alor rrporoH-Hble Bctrr,rmfirl, orJlrlqarorcfl
6o.,ree nrrdo"rroir axrrurrocrlro B orlromeHull BHeaatrHr'rx llonoc$epHr,tx BoBI\IyIqPIlltti (SID)'
o6yc;ror;rennrrx perrmeHoBcltuM uaryseHI'teM coilEerll]brx Bctr5lrtreR. B vactrrocrrl, r'ronocQep-
nrr"e aS$ert16r, cigaa*rnrte co Dcrrbrmr(aNrrr B arrrx o6nacrRx, rlpolrcxoA.trT B cIleAHeM B cerrb
pa3 qatr{e, 'reu I o6lactflx c rrelpororrfl]rNllr BotrbrrtrHaMrr.

IONOSPHERIC DISTURBANCES FROM REGIONS WITI] PROTON AND
NON-PROTON FLARES, by L. A. Eliseyeaa.* It is found that regio_ns in which pro.ton
flares oiiEinale are characLeiized by high"er aclivily as regards SID, duc {o X-rayradia-
tion of soiar flares. In particular, ionospleric eIlecLs connectcd with flares. in these region-s
occur Z times more fr6quently 6n the-average than those associated with regions with
non-proton flares,

B naCrorrqee BpeM.rI 6orr,uroft I{HTepec [peACraBJIrIer B],IrIcIIeHue {uause-
cr(r4x rrpoqeccoB, noTopbre rrpr.rBoA.rrT r{ BoSI{r{HIIOBeHIIIO [poToH]IbIX BCfIbIIrIeH,

r.r IIpoIEoBupoBaHL{e IIoflBJIeIIII.fl npoToIIoB B oHpecTHoCTtIx BeMJII'I. tr4cCre4ona-
uug s DToft o6racrrr BbrrrBr{Jrrr orJlrrqrilTeJrr,H},Ie oco6euHocrrr o6.nacteft c npo-
TOHHT,IMI{ B0rrbrtrrnaMrr oT Tex I{eETpoB ar(TtrBIIOCTr4, rAe Tar(I4e BCIIbIrIrnI4 I'Ie npo-
rrcxoA-sr. B [1] noxaaaHo, qTo qI{cJIo BcIIbIIleH, oco6enuo 6arna 1, n o6.iractax
C npoTOHHbIMII BcIIrIIIHaMII BHaqIITeJILHo 6Onr,rne,-ueM B o6fla0Tflx 6eB npoTotr-
HEr; Bcfibrlren. HaH rror(aaaJrr{ r{ccJreAoBaHun [2), npororrHble BcrrbIIrIr(Il BoB-

Err6aror B o6Jracr.Ex co cJrolr{Hofi Hou{lrrypaqueft MarHlrrrroro rIoJI.fl, o6JraAaro-
qero 6or1LuIIMI{ IpaAIreHraMI{ B\rIVBu uertipalsnr,rx roqefi. B [3] no trapaMer-
py dlD, KoropI;IIt xapanreptrByer pactroJloll{enl{e II pa3Mepbl IIflreE B IpynIIe}
uByrreHbr o6racrrl, rAe nporrcxoAflT nporoHHEre BcIIrITTIHI{, paAr{oBCtrJlecHrr

IV r:una r{ rtryMoBDre 6ypu. Tarue r{eurpbr ar(TrrBrrocrl{ xapar(repnay}orcfl Ma-

JrbrM BrraqelllreM DToro rrapaMeTpa. B [4] ucc;reAoBal{a ar(rltBuocrr, B paAr{ofi3-
JryrreHrrr{ o6lacreii c rrporoHr{brMr{ r[ HerrporoHHbIMLr Bcrlblmr(aMrd. flocrpoeuuoe
B Broti pa6ore paclpeAeJreHr4e rrucra o6nacrefi c ilporoHHr,rMrr BctrbIIrrHaMIr

B BaBIICIIMOCTI4 OT qI{CJIa BCIIbIIUeH, COtrpOBO}I{AaBIIII4XCfl paAI{OBCtrJIeCHaL{II

B Ar{aIraBOIIe 3-21 cn4,, Cyt\eCTBeIIHO OrJIIIqaerC.s oT aHaJIoIIlqHoIO pa0npe-

AeJreErrfl o6nacrelt c HenporoEHbIMI4 BcrIbIIrrHaMI{'
B gtofi cB.rIBLr I4HTepecHo Bbr.flcHlITL, cyqecrByer 11r{ paBrI4sI'Ie AByx yxaBarr-

ribrx Br,rlre rr4rroB o6nacreri B pe'TrerroBcxoM r4Bryqeuuu, ,[;ra Erofi II,erI'r 6r,ulu
rrcrroJrE,BoBanr,r e${exrnr BHeBarIr{bIx Lrouoc+epHblx BoBMyrq,enuii: SEA, SFA,
SWF lr SCNA, noioprre, HaH IrBBecrHo, o6ycJroBJIeIrbI r{oHrlar{pyrcquM Aer?cr-
Br{eM peurreHoBcl{oro uBIyqeHI,Ifl (I < B A) na HI4}I{FIIoIo uouoc$epy Bo Bper{fl
coJrrreqHErx BcrrbrrueH r4 rrpor{cxoAnr trpaKTr4rrecHr{ oAEoBpeMeHHO C paBBI4Trr-

eM Bclbrrrrex B Jrr4Hr{r{ Hr..-OcuoBHuir.r uarepuaJroM cJry}fiI{Jlrr Barr}rcr{ arMoc{e-
prrnoB (SEA), roryqeHHbre n f(pultcHofi acrpo$uauuecxofi o6cepaa:roplrv
AH CCCP, noropble AoTIoJIHaJII{cr, AaEHTIMIT 06 xogoc{epnr,rx e{Qextax ua

[5, 6]. Cne4enun o acnbllxfiax BBtIrbI ns [7].
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B 4anruefimeu o6racrr.t, B Koropbrx Ba BpeM.E rax rrpoxo)fiAegrd, tro Br{Ar{-
uoft nonyc{epe conuqa flpor.rBorrrJ]a xorn 6r,r o4na uporon,a.rr BcrrbrmHa, 6yabor
HaBbIBarb (Hax 6uto trprrn.rrro n t4]) [poronHbrMz, 66.rracrrr, B noropr,rx Ba Bce
BpeM,I rlx cyqecrBoBal{I{.rl He rrpol{BomJro Irpo?oEtrbrx BctrbrlueK,- EerrporoE-
HbrMr{. Ecrur anrreqas o6[acrJ cyqecruoBarra HecxoJrBr{o o6oporoa, ;; 

"p;Halr(AoM o6opore oEa cqr.rrailacb orAeJrEEO. Te O6OpOTbr, Bo BpeMfl norophrx rre
rrpoxsorrrJr o uu o4uoft up oronuort Bcrrbrmr(rr, Ee paccMarpr4B a Jrr,rc b.

Iulanaraeua.a nnme pa6ora BEnroJrHeEa rro NrareprraJraM 1g5g-1960 rr.
B, uepnyro oqepeAb 6lr.rrz rrr6palrli ar{Tr4Brrsre o6nacru, B }torop6rx, corJracr{o
[8, 9J, orMerreHr{ rrpororrHbre BcrrbrrrrHrr. Tani,rx o6nacreii oxuianocr 4l , nx

orrrcon rrpr,{BeAer{ e ra6n. I (uonepa no [7]).,(anee ns [7] 6rrnu oro6paoui rce

ron

t 958

i[",T:il 
ll ""-

4372
4404
4443
4444
4445
4476

4578

4623
4634
4651
4659

HoMep
o0racrr.I loA Houep

o0racrII
HoMep

o0racrI{

OOracrr.r

5645
5642
DtrD,l

BoflbtfiIefi Ha
o]trrry o0racrb

CpeInee
qffcro o@-
@eHroB Ha
oAHy o0-

JI aC rb

,1 
1. ,7
1,3

r959

4686

4708
4741
4765
4826
4883
4969
5009
5093
5148

1959

1960

5204
5265

5294
5323
5476
5478
5494

5597
5615

1960

5654
5680
5713

5,754

5838
5925
5959

EerlpororrEhre o6nacru Ba gror rrepr{oA, r{x or(aaaJrocr 666. Taxxte ila 17) 6wilw
ts3flTLI BCIIEIIIIITI{, ItoTopEIe [potrSoIIIJIII n nr,r6pauur,rx trpoTorrr{brx r{ HetrpoTog-
ur,rx o6racr.ax. C ErrMrr cotrocraBJr-fiJrrrcr, a{{enrrr su6aaunnrx ronoc{bpur,rx
Bo3MyrqeErrft. C.ruranocE, qro e{{exr cotrpoBo}r{AaJrc.fl Bcrrbrruxoii, eini or
HaquHarc.tr I{e paEr,me qoM 3a 10 lruu. Ao Eaqara r{ Ee tro3?fie qeM 3a 10 ruun.
AO noHr{a BctrErrtrnrlr. Ec.ru o4nouy a${ercry coorBercrBoBaJro tro BpeMerrtr ,qBe
lruu 6onee BcrIEImeH, ro ranzo cryqarr rurcr(JrroqaJrr{cr. B ra6r. 2 uplree4euo o6-
qee qucJro o6nacreft, BcrrLrrtreH I( uouocseprsrx e{SexroB, paccMorperrEr,rx B pa-
6ore. IIo arralr AaIrI{brM Jrer(o fioAcqtrrarr, qro co BctrblrtrHaMr{ B trporogEElx
o6.rracrax cBflBaEo B cpeAEeM B ceMrr paa 6o.rrsue lrouoc{epurrx noailyqeuuft,
qeM B IIetrpoToIIIIbIX.

oOracreii BCnhutreH

flporoutruc 4t
bbtr

707

1776
6133
7909

482
848

1330

4D,a)
q,Henporouurre

B cero

,{nn naxr4oft o6racrz [oAcql,rrbrBaJrocE orrromeHr.re qr4cJra Bcrrbrrrreft, colpo-
BoH{AaBrrrrxca raouoc$epEbrMr4 e${enraur, n o6ulenry qucJly BofrbrrrreH s o6[a-
cr:lr. 3ro orrroruenrlre 6y4eu n 4anrnefirueM r{a8618a?r, Beporrrnoc,rErc co[poBo]r{-
,4etrrrfi BcrrbrrrreH raonocsepnrruu e{$exralru r,r o6oauasuNr p. pacupe4blexue
qr4cra o6nacrert B BaBr,rcr{Mocrrr or P npe4cranJreno Ha {lrr. 1. Cpaf,ueure uo-
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JyqeEHr,rx peByJrr,raroB C arraJrorrrrrHbrM pactrpeAeJleErreM s [4] IioHasaJIO' qTO

r o6qer'.r xapar(rep ;;;";;;;-u o66'x ia6oral o-1'1:I:o' t' e' (Han u

sl4l)pacnpeAeJle HytfrAIIflIIpoToHHbIx-urrerporouusrxo6nacretlpaslrauusr."o"iriru'o, i+i " cJlyqae rporol{Il'Ix o6;racreii saTtrloqaercr B roM' qro MaK-

crrMVM pacnpeAerreHr4a HaxoArrrc.s B r.rHrepnale 20-30 o/o 

' a ltl 30-40% ' Ans

;;;i;;;;,-o,,* o6;racreir N{arclrMyM B HarIreM pacrpeAeJreHI{I{ BLrpa}I{eH ropaaAo

@rr. t. Pacnpege.nerue qtrcJra o6nacteft (o6qee qllcflo rr-ptrE-ETo 3a eAu'

"uqvl 
s aauuitrMocrr or Bepo'ETrrocrrr cotrpoBo'r{Aeuul Bctrr'rmer r{ono'-----" 
c{"p"ror" soeMyqeui{sMff P, rupaxreuroft a npoqeutax

o - ArE nporolltlt'rx; 6 - l',.rrn Herrpororrurnx o6uacrefi

r6onee peBno. 3ro o6rscuflercfl, no scefiBepo.Eruocrl{reM?"'o.:--!1]--6:Y::;
,6paurr'ueuporo,Hbre o6lacru c rrJroqaAbro Ee MeHee 500 lrrlrraogEbrx AoJIeE

norycifeprr, TorAa r(aft M],I paccMarpl{BaJrrr Bce HerlporoHEble o6nacrra'

z0 40 00 80 100 ZO 40 60 80 q%

0 30 50 70 t20 0t
(Dur. 2, Sasr'Icltrtocrr' cpegueft Bepoflrrrocrl( coflpoBo'r(Aeulrff

'*"Ti;**P,'J,"""',n"m;-mi'*T#iidoulT#uf 'o"ou

oOoBHa.IeIIuB Te ,fie, qro aa $ur. 1'

,[ alee 6rrn a lrccneAoB arra SaBr{cr{M ocTb Be po.ETHOCTTI COIIp oB o}I{AeEI{.fl BCIIbI-

greile{SexraMr, or quc,,a Bcrrr;r,,re* s o6racr[. fIo4o6noe paccMorpetrtre ,,poBe-

g"ro u il0l, "R" 
paccqr{rbrBaJracrr cpeAHfl_fl BepoflTHocrrr conpoBo}r{Ae,ufl BcrII;I-

rrre6 Kop orltoB o JII{oBIiMlr {e4ayr aruu (SIVF) . Pe ayn ltatrr o11a BaJIIIcb c JIeAyIo-

nlnMrr: cpc^r-frrfl Be poflTuocTb conpoBo?I{Aexu.E BCIIblILefi SlvIr noapacTaeT

c yBerl,lqeHra* rrrru BcrrLruen u o6nuarr. o4uaxo aBropbl [10] se no[pa3,qe-

,'rslu o6,uacrl{ Ha upororrglJe rr Herrporourrbre'

be



rlonyveuurre EaMr peByJrBrar'r trpeAcraBJreH'r Ha {rar. 2. rtax nu4no raarucrorpaMM' Xapanrep pacnpe,qenennft paBnuseE rbrrno 4;rr o6nacreft,B noropbrx trpotr3omJro ne60.rrrmoe qr4cJro nanumex (z ( 30). C yu"""r.""ur.iqucJra BcrrbrmeH n o6nacur xapar(rep r{sMeHeHrrff p"n nianr'ruqecHr,r oAtrEaHoB
nna o60nx rurroB o6,racrefi, no 4nx uporonr"lx cpeArrfifi Bepoflrrrocrb cotrpo-
Bolr{AeHr4.fr EecfioJrblto Bbrme, qeM Ail.E Uenporornirx o6racrlefi. nrrs 

"oao'ul_EtrX XapaHrep nBMeEeH^U.fi CpeAEefi nepoarnocrE cotrpoBo?fiAeHr,rrr a o6qelrror Ere, qro tr s 1101. Oruoctrrerruo sHcofioe ,rrnurr! l"o a.rra trporoEEbrxo6'racrefi c ue6oilgmuM qtrcJIoM Bctrhllrren Aocrtrraercff s ocuoBsolr Ba crrer trpo-ToEHbIx BctrhIIreH' r(oropBle B paccMorpeHHbrx cilysaflx BcerAa colpoBo?fiAa-Jlucb r{ouoc{epuurr,rr a{senrarrrz.
o4uano o6ractz c oAEEaKoBbrM qr,cJroM Bcrrbrrrre* trMeror caM're pa,rr.rq-

Ebre BepoffTEocrrr colpoBo?nAeEu.s, flpr4qeu o6racrr,, B r(oropofi nporasomno
MaJro BctrblrrreK' uMeer qacro BEICOHOe BHaqeHne p, u nao60por. ',n oocra-
nyloqeM paccMorpeHr{n aHruBHOCrr o6nacrl{_xapaRrepuBoBarracb AByMfi rra_paMerpaMu: Bepo.rrrEocrbro colpoBox4euza (p) z .rrcroa,r BctrbrrrreH 6). B B;_
BtrCEMOCTr{ or yKaSaHEbrx Euffie anases[ft p n n o6nacrra orEOCr4Jrr{Cb K oAHO_My u3 cJreAyroqux trrrrr trHrepBaJroB:

L n: l-10 rarrr{ p:0_l0o/o
2 n:!.1 -20 w p)10!l/s rnrni p:Il._2Oo/o w nlt}3 n:21 -30 u p)20/s vrrr4 p:2I*BO;i w n)204 n:34.-+40 tt p)JOlo rutu p:Bl_ Oo7s u z)305 n)40 n p>40%

flpu raxonr paBAeJIeHrru o6nacru c MaJrbrM P ra rro6uu n wilvr MaJrbrM n v. IttofibrMP nona4a,rra B oAr{,n trErepBaJr, a trMeEHo r repnufi. g xdriit ,ro"ouryr.qrri
r{ETepBaJr BxoArrJrr{ ace 6oree aKrr{BEBre
o6nacur rl rro qflcry Bclrrrlrex, r.r no Bepo_
.trTlrocrr{ cotrpoBo}r{Aerrrlrfl r{x sssenraur,r.
Sarenr [oAcqr,rrrrBa.nocr, svcrrd 66;racreli
B Ha?r{AoM IlrITepBaJre tr cTporrJrocb pac_
rpeAeJrerrr.re ro r.rHrepBaJraM ({ur. B).
3 as[czMocrrr Ar,rr rrp orourrbrx rr rrelp oroH_
ur,rx o6nacrefi onaar,rnarorcfl cyrqecrBerrHo
pa 3ilr{qEblMrr rr c ox paH.fl IoT rrpaHTl{qecr{r{
ror-lr{e xapamrep, lrro 11 ua {rar. 1.

tr4urepecao orMerr{Tb, qro rrlr oAEa rrs
Bcex paccMorpeurrbrx Herrporonrrhrx o6ra_
crefi ne trorraJra s [srbrrt r,r]rrepBaJr, T. e.
ToJrr,Ho Arr.q fiporoHurrx o6,nacreli o6ua_
pyxeHo oAHOBpeMeHr{oe BbrtroJrHeHrre AByxycnonnfi: sr,rcflo Bcrrrrrruex s o6ilacrfl 6ors_
ryp".40 w cpe1Hnfi Beporrruocrr, 6onr,rue
40%.

Hapa4y c rrporourrhrMr{ o6r.acrnurv

prl s pacupeqc.neru. 
T1"{19q{1",.., ;i#1ffi:I%,if",?:? fffffiTf "d:#:-

l?3flT#f#%I'Tffi;#1":#""f"Yi": -"o 'oo'o Bctrt'Iure*. B rifi ;";ip;;;
Borr(AeErr.E P a upoqentax ]4 .rr6ila pac[peAeJIeIII{e qI{cJIa uporouarrx o6.na-

BctrbrrtreK n o6.rracrn n, crefi uo HapprrHrroHoscHori 40nrore. B ao_
O6oanasenras re,r{e, qro ua Snr. 1 Ee 4onror-[40_0_300" AaxogurC. 74o/o

o c r a B m a.E c.n rr a c r B - B B o H e B 0 0 - t 4t1:"#;;ff X#:.r:ffi :ffi#i, ""urlf"" T 5;, #pacrpeAeJleErrtr trotraAalor EeupororrEbre o6nacfla c s[croM Borrbrruen 6olee30. flonyuenrrrre peayJrbrarbr rrpe,qcraBJresrr n ra6n. B.

t 234
Hoh, ep

f o t zl4i-
uttnepBana
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140-0*3000
300-1400

Bcero

JIerno BaMerr,rrb, sro, troxa BepoflTrrocrb corlpoBolnAerrr{f Merr.rlerc.E or 0
ao 3096, o6nacru pactrpeAeJreHr,r rro AoJrrore rrpaxrurrecfir{ paBuoMepuo. Ho
npu P > 3090 r{B rrrecrr{ o6nacreft roJrbmo oArra ronaJra B BoHy 300-{/10".

IIo4no4a r,rror, MolHHo cAeJrarb cJreAyroqrre Br;rBoAbr. flporouur,re r{ Eerrpo-
ToIIHbIe o6nactn pa3JruqaloTofl aHTr,rBllocTr,ro BcIrBrI[eR IIo oTHorrreHrrlo H BEe-
BaIIHbIT( uouOCSepurtM Bo3MytrIeHr{flM, ItoTOpbre O6yCrOnneubr peHTreHoBCr(r{M
r4SilyseHueM BCfIbtIrIeH, tr4ouoc{epnLre Bo3MyqeEr4.fl, cB.flBaHHbre Co BorrbrrrlHa-
Mr4, rrporroxoAar B nporonHr{x o6nacrnx B cpeArreM B ceMb paa qarqe, qeM B He-
rrpoTorlHr,rx.

B sarrroseur{e B},rpamaro 6narogapuocrr B.
AOCraBJrefiUe Eer(oTopbrx MaTeprlaJroB,

25 aupe.nn 1966 r.
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AnAAEMVtfl. HAY}T CCCP

14SBECTIITfi HPbIMCIIO'T ACTPO(DII3I1IqECHOII OECEPBATOPVLL
Tbrvr XXXYII. 1967 r.

IISMEHEHI,IE OTHOCIITEJIbHOTO TIUCTA

IIPOTOHHbIX BCIIbIIIEI( PABHIIX EAJIJIOB C XOAOM IImHJIA
COfl HEqHOI,I AKTIIBHOCTI4

llI. C. JI eo w ry rcutt,

Paccuarpr.rnaercr rralreHerrrre otHocrrreJrllroro qi.IcJra rrpororrr]],rx Bcrrblrtrer{ paanr,rx 5a.r-
JroB rra roAa B roA Ba rreprroA c r.rroJrs {957 no gena6pl 1963 r. I-Ionaaano, rrro Aoflfi [pororr-
Irbrx BctrIlrren 6a,r,rra 3 lr 3+ cpe4lr ncex Bcrlbrrrrex orrrx 6arroB ocraercfl B cpeAlreM oAr.rnario-
sofi Ha trporrrE(errr{[ Bcero qrrr{Jra co;nreqnofi arirrlBnocrrl, B To BpeM[ I{aI{ AoJrq rlporouHbIx
BctrBrmen 6a.nna 2 lr 1 noapacraer r( MIrflI4MyMy correrluofi axrtlsuocrtt.

AHaroluqHylo Bal{oEo[IepHocrb rroRa3]rBaror orrromerrllfi flporoHltbrx Bcrl6lrrreH, cotrpo-
Borr(AaBmlrxcff BcrrJrecKaMlt IV tuua, no BceM BcrrJlecxarr IV u'rna.

VARIATIONS OF THE RELATIVE NUMBER OP PROTON FLARESOFDIFFE-
RENT IMPORTANCE DURING A SOLAR ACTIVITY CYCLE' by Z. S. Leuitsky.-"Ihc
variations of the relative number of proton flares of different importance for each year du-
rins the neriod Julv 1957 - December 1963 are discusscd. [l is shorvn thal thefraction
of fr'roton flaresof importance 3 and 3+ relative toailthe flares of such importance does
noivarvon tbe averageduring l,he whole cycle of solar aclivily, while Lhe per cetrL nf
proton ilares o[ impor'iance lnnd 2 increases toward the minimum of solar activily.- A similar behavies have fhe ratios of protonflares,accompanied by type IV bursl,s,
t,o all the type IV bursLs.

O6paulaer Ha ce6fl BurrMaHrle ror (traxr, qro Aaifie B roAlr HI{Br(oIl coJrrreal-

11oft axruBuocrrr (1961-1963 rr.), HorAa trucro BcrrLIrIeK, B oco6elrHocrl4 60lrb-
lroro 6aJrJra, peBHo yrvreublxr{Jrocb, qr{cJro nporouHrrx BcrIbrIrIeH ocraBaJlocb
BEaquTeJIIrHLrlI. ECJII B IoABI MaHCLIMyMa CoIHeqHoI,i a(TI{BHoCTI4 npoToHHI{-
MU flBI.SIOTC'I, HaX frpaBr.IJro, Bclrhrrrrl(u 6onr,flroro 6anla, To B roAbr,6nr.raxrte
n MI{Hr.rMyMy, 6arn [poToHHbIx BCTIbI]rleH B CpeAHer'I rroHI{EtaeTCfI.

B pa6ore uo4po6no paccMarpr4Baercr, KaK IrBMeHflerc.E orlrotueHl{e ilporoH-
Irbrx Bcrrbrrxex I{a}HAoro 6au.na H qr,rcfly Bcex BcrIIrIxeH Toro }He 6ailila or oAl{oro
roAa r( ApyroMy Ba nepl{oA c Lrlorr.fl 7957 no Aexa6pb 1963 r..(na arofi qeJII{ 3a
Ha?r{Abrfi rog raa [1 , 2l nntlupaJr]rcr Bce Bcrrbrnrxrr (ea lrcxnroueHrreM 6an.na 1-)
r{ paBAeJrrrJrlrcr, B coorBercrBl{lr c 6arraMlr Ha rprl rpyrlnbl. B uepnyrc rpyrrny
roru.nr.r BcrIbIIxHr{ 6a,r,na 3 n 3+, Bo Bropylo - BcTIIIIITHI,I 6arna 2 v 2* rI B rpe-
TbIO - BCIIbIIIIRI4 6A;T.NA 1 U I*.

Cne4euua o flporourlllx BCrIbrIxHax 6Lr.rII,I BaflTr,r I'IB Halxr{x pauee ony6.utt-
HoBaHHr,rx pa6or [3-B], Ho sarroBo rlepecMorpeurr (cu. [9J) lr, B cBoro oqepeAr,,
paBAeJreHr,r Ha ABa HJracca. B I xnacc BorrrJrr{ Te BClbIrIrKIr, trocJre r(oropblx Ha-

6nro4a.rocr, orqerJrr{Boe noBpacrarrr{e fnr,ur, Baperucrp}IpoBa}IHoe Ha }IHorux
Bbrcogorur{porrrbrx I{oHoc{epHr,Ix cTaHIIIIfx, I{ CB.trBE c BEI6paHEort scuuuxoii
6rrra yneperlnoil. Bo II x.nacc [ola,rrr{ Te Bctrrlrrlxrr, ITocJIe Koropr,Ix Ha6[_Io-

4aroci oseur cra6oe Boapacraurra f mr,, trlrl cBrrab c Br,I6pauHoit ncur,rumoli 6r,r-

Jra HeyBepeHHoii. Bcelo paccMorpeuo 111 rrporoHHblx B6IILITIeH, rrpl{qeM uB

rrx 89 rorraJro e I xracc.
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\
.[annrre o qrrcJre trporoHur,rx

BCIIbIIIIEH I{ BCEX BCTbIIIIEH B HA}fi.
4oft rpyuue Ba orAeJrr,Er,re roAbr
rrpr{BeAeHhr n ra6.nuqe. Talr rne
yHaSaIIhI BtJIIr4CIIetrHr;re OTHOIIIe-
Hr{f B lrpoqeHTax IrpoToHrrr,Ix
Bcrrbrrrren Haxgorl r pytrrrbl, r(o BceM
scnbruHaNr atofi )He rpytrrrbt Ba

ol , v , orAeJIbIrbIeroAbl.
Ha {ur. t noHaeano rBMerre-

Hr{e orHocl,rreJrrrrroro slrcra (n
npoqenrax) npororlHr,rx Bcrrbrmex
paaubrx 6arnon c 7957 no 1963 r.
tr{a rpa{uxoB Br,rArro, qro noJr.rr
rrporoHHbrx Bcrrbrrrren 6auua 3 u
3* or o6rqero qrrcJra Bcrrrrrrren
ororo 6a,r,ra noxasr,reaei Snynry-
ar{rrrT oT roAa H roAy, rlo B cpeA-
HeN{ B TeSeHr,re Boero q[r(Jra coJr-
ne.IEoft ar(TrIBrrocrrr xone6norc.s

S I onoJro uenoropofi noctosnnoft ge-
A6l I ,rrrrur, panubfi r.puvrepno 450/0.

I t./ vn?t- lr v K MrrEI,IMyMy axrtrBEocrrr (R.rrs*l 
, ,r'I Bcrrbrrrren 6a,rna 2 - rrpw6aaau-

al l--*--=:-! ,.. ...,- reJrbEo r 5paa,AJIffBcnbrlnen6gn-
" 

-1957 -tgng 
1961 1963a. ra 1 - rprrMepuo n 10 paa). [Io-

I 9t7 t959 t g0l 1003a.

@IIr, 2, tril a]rreueHr.re orrromeHr{s trp oroHE6Ix BctrbrmeR,
cotrpoBo)r(AaBmr{xcfl BctrJrecnaMtr IV runa, rto BceM
BctrJrecr(aM IV runa c xoAoM qtrKfia co;rneqnoft arrus-

IIOCTIT

?\

\/
20

'/ot 6 T ffi#:i.L:;ffi;;";".,os,noftse-
A6l I nuuuun, panuofi puv,epno 450/0.

l- t ,t I Ho 4lr Bcrbrrrrex 6alra 2 v.7 r.po-
Yll .r'1... i I qeur rporoHublx Bcrlhrltrex cuJlb-

L/ 'r / I{o Bospacraer B roAr,r, 6luanze

, 4o6uaa BaftoEoMepuoctr, na6nlo-
(Dnr. t. tr{anenenr.re AoJII{ trporouuElx Bclrlrrtren Aaerc.fi AJI-fl orHorIreEI{.fI trpororr-

c xoAoM qrrr{Jra coJrEeqEorr aHTrrBEocTu EbIX BCtrbIIUeH, COtrpOBO}I(AaBmIlX_
a - 6anaa 3 u 3+ orgocurerrbr{o Bcex Bcrbrrxert 6arra 3 E c.fi BcIIJreCHauIz IV tula, rto BcgM
3+; 6 - 6atila2il 2+ oruocr,rrer6Ho Bcex:Bcrburerc 6ar- BCtrbImHaM CO BCtrJIeCHaUZ IV tlf-
taZ u2+; e - 6an.na 1 u 1+ orrrocurerbno Bcex Bcflbr.

urefi oarJra 1 u 1+, rra' BhIqI4cJreEEoro AJI.g Harr(Aoro
Beprr,rftarbnr,re Jrrrurrrr Ea rpa6raxax yxa3r,rBaror rrpeAe- IO,qa B OTA€JIbEOCTVI ($Uf . 2).
Jrr,r rzsMeaerr.r.E rrpoqerrra nporourr6rx Bc[brrrrer{ r4B-Ba Ilpoqe rcero o6uapy}fieEEyro

BRrrcqeEufi nporoHr{Hx BcrrbrueH II Hracca BaKoIIoMepEOCTB Mo?ItHO IIOE.STb,
ecJrr4 rlpeAtroJroxtl{Tb, qro 9To .ffB-

Jreur{e cBEBaEo c paclpocrpar{eEl{eM qacruq. }tan nofiaaano n [10], c yMenb-
lreHr{eM ypoBrr.E coruesuofi axrr{BEocrr4 xoos+uqueut 4u{Syautr HocMuqecKtrx

;ryuefi or Cornqa cyqecrBenro
B OSpaoTaer, qro, tro-BI[AI{MOMy,
o6ycronneno yMeur,rrreEzeM Ee-
oAuopo,qnocrerf B coilEeqEoM
Berpe.

Orcrc4a cJreAyer, qro B ro-
grr nrrcoxofi conseqsoft aKTrrB-
rrocrr/r? norAa xoo{{lrqueur
,qu6$yaun MaJr, trrETeHctrBr{ocrb
coJrEeqr{brx KocMr{secKux Jry-
cefi, Aoorurarcq,Ilx 3eu.rrr.r, ot
Bcrrrrrrrex 6anna 122 moxret
6urr maua, qro Bo Mrrorrrx cJry-
sarrx He AaeT BoBMolnsocr[ o6-
HapyErr{Tb ux o6rrsubrr,rr4 Mero-
AaMr{.
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B Cn.gara C ilOIyqeHHLIMI{ peAyJILTaTaMII MO;I(HO OTMeTIITr, qTo III{TOECI{B-

Irocr6 Mflrnofi HoMloHdgTbr raJraftTrdqecxrrx HocMl4qecfirrx JIyrIeft TaI(He BoBpa-

craer (nprrMepHo B ABa paBa) B roAbr MrrHuMyMa conuesHofi ar(rlrBuocrlr [11].

Mafi 1966 r.
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Ar(AAEMUfl HAYTI CCCP
I,I 3 B E C T I4 fl IT PbIM C I{ O T A C T P O (D I4 BUIIE C H O T O B C E P B A T OPV.VT

Tou XXXVII. 1967 r.

BJIIIflHITE 3EMHOff ATMOCOEPbI
HA IIPIIEM PA[trOlI3JIyqEHI4fl COJIHIIA

B IIAIIASOHE l0 cat

IO. !8, IO trt o o e r'u to

Ha ocnose uByqeH[rr aanr,rceft trJrornocrl{ troro(a -paAlrolraJr} 
{euux Colnqa nafi4eno,

<ro: a) nornoqesrnds RrlcropoAe tr BoAsEoM rlape arvroc{epsr, I{sMepeuroe MeroAoM(trpocBe-

.!rEBalrEE)), corJracyerog c peiymtaralru, uolyr6unrrrtnr pauee ApyrIrMIt MeroAaMrI; 6) ua6rro-

lalorcfl $,lrynryaUlln nlotnocrrr rlorofia, SaBI{cEI-qtre or Bbrcorbr trcroqHflRa Ea[ r-oprrSoHToM;

;i;;i,;Jd; ,"u6rrotu.*o"o tro'roT{a npn cpelneii o6.nasuocrrr He npeBbrmarcr 0,5%; r) no

rfoeI*ti cnrr"oro Ao)r(Afl {ryrtyaqun rlJroruocrr4 troroxa !,owl,ztraror 2Yo '' tr{g orop cgeJlarro BaRJIIoqeHrre' tITo Memarclqee 4eftctnne aruoc{eprr Beu;rtr ra rr{Apo-
MeTeopoB Ha perrrcrparllrrc MrrfipoBcnJrecHoB colrlHeuHo_ro paAI4ol'l3JlrreEtrfi IIeBIIaqIIre.lbHO'
ecflr s^HcoTa co.ruqa HaA ropff3oHTOn 6OlrUe 15" n o6ra.IHocr6 Ire AorfiAeBag.

THE INFLUENCE OF THE TERRtrSTRIAL ATMOSPHtrRE ON THE RECEP-
TION-OF S-otAR neDrO-pnlrSSION AT 10 CM., by Y..F.Yurousks'* On the basis of

;;;",iu J i"o.ainei of the flux density of solar radio emission iL is found that: a) atmosphe-
;;;i"*;il *o3.. 

"upou. 
absorplion measured by the transparence method. is in agre-

"i"*i'iitt 
tf e results otLained pr6viously by ot,he_r meLhods,. b) appreciabte Iluctualions

;i;""#;;;.d"1" tn"li* a."siLy, depending on tne al[iLude of the source a-bove tho-ho-rizon,

.i it" "u.irlionsin 
Lhe or*.ut,it flirx at aiernge cloudiness do noL exceed 0.5%' d) during

r('ro"n .ii"tult t,he f lucLuaLions in the {lux 'Jensity attairr 2.Yo '"""'i? i;';;;i;[;d ;h;iln. I"rr.ririit irmospher:e and .hydromereors"only slight,iy elfecr

Ln. r"Eirt*utlo" oi ,"ftiofursls of solar radio emission i.t the height, of the sun above the
n"rir"?i .".L.as 15' and the clouds are nob rain clouds'

B uCCne4onaHl{fl X, IIOCBS qeHIIbIx ra3yqegltlo CBfl BI{ CaETIIMSTpoBOTO paA]4O-

,r"y*r"'CO,lrnqa co BCIIsII[HaMIr I{ ApyII{MI4 .fiBJIeIII{.flMI1 (uaupuuep, [1J)'

IIMeIoTcfl cBeAeHIIfl TOJIbI(O O BCIIJIeCRaX, aMIIJII{TyAa KOTOpLIXT HaK IIpaBI{JIOt

rre Meor,me 4-L0% [oror(a crroxofirroro Coruqa. Cucrenaarzsecxoe rrB)[IeHr'Ie

6onee Cra6r,Ix BctIJIecHoa (1-2%) [oI(aBLIBaer, qro IIx HopperlflI{I{fi c oururle-

CnrrMr{ BSII6IITII(aMI{ Aocrl,Iraer 80%. Itpoue roro' BaMeqeHo' sto s 80% CJIyqa-

eBBctrjlecHTI,IIa([oCTetreIIHoeHapacTaHl4eI(cIIaAfiHTeHcIIBIIocTI{))trpeAlue-
cTByeT rro.EBJrenr.rro onTr,rqecRofi scflblrrrnl,r [2J, ,(a.nruefiuree l{ccJre4oBaHlte

MrrnooBcllJrecr(oB MOETeT AaT6 qenurrfi MaTepIIaJI Afl.s I4ByqeH[fl {u3l'lqecHux
ycnonraft B arMoc{epe CorHqa.
" Hr6ra4erure ul.rHpoBctrJlecnoB C roquocTblo 5'10-3 oT BeJIr{quEbI IIoroI(a

ctroKofiIloro cotuqa rpe6yer yqera Bcex {axtopor, BJIIlflIoqux Ha BeiluquHy

rIoToHa r{ Ee cB.EsaEHErX C npupo4ori I{OTOSHLIHa. Bonpocrr' xacarcq,uecf IISMe-

purerruoft anraparypr,r AJIfl errrx rlerrefi' paccMorpeHrr e [Jl'
' pr4rouorurr-o,r RocMr{sgc*oro I{croq,rrr(a Ha cBoeM uyrlr Ao HaBeMIIou aH-

rerrEri rrpoxoAflr qepes BcIo roJlnqy seMlrofi atuoc{epu' E:o{,{o^ calrruMerpo-

;;;-;"# ;ouoc{epa .rrBJrrerc.fl rpanrrqecxu npoapauu ofr. l4l, ro rpotroc{epa

ceepaSl[qHI,IMI4MeTeopoiloII{qecHI[MIlIycJIoBI,IflMEMo,I(eTcyqecTBeEHoBJIII.
-sTb Ea rlpl4lrl{MaeMrrfi crarsan.
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,{ertcrrlre armoc{eprr Seurn Ha pacnpocrpaHeHrre caHrr{MerpoBr,Ix paAl,ro!
BoJrH cBoAurcfl B ocrroBHoM K rpeu Sanropau.

1. Pe{paxqua, pe{panqr{ouHoe oc.ra6.r.ienne I,I B }IeI(oropr{x cJIyqa.flx c)Inep-
pe$panqux, [puBoAflqafl r( (BoJrrroBoAHoMy) pacnpocrpanel{rrrc paArroBorrH,

2. Ocra6neHr{e [poxoAarqefi nonubr Ba cqer MoJrexyJrflpHoro [orJrorqeHr{tr
B BoA.rrHrJx rrapax rr HrrcJropoAe aruoc{epu.

3. Pacce.snne vr rrorJrorqeHr4e, BbrBbrBaeMoe HeoAI{opoAHocr.a]\{u LrB-Ba

{.rryxryaquli reuueparyprJ r{ ryp6yneurnrJx ABr{}HeHr,rli noa4yxa, a ran}r{e rrTA-
poMereopaMr{, T. e. o6,raxauu, Ao}r{AeM, cHeroM rr Ap.

B peaynnrare r4HTelrclrBHocrb r(ocl{I4rrecHoro uBrytrerrlztl B Tosfie rrprreMa Ha
eeugoil rloBepxHocru ocna6enaer r{ Mo}r{er I{MerL BFraq}rreJrbHue Srynryaqlrz,
He cBflBarrHbre c flpr{po4ofi I,rctouuraxa.

Pe$panqr.ronnoe ocna6Jrelrrre BTJBBaHo yMerrblreHr4err Br{Ar{r{brx yrJroBhrx
pa3MepoB I{croqur4r{a rlo Mepe ero upr,r6nlrmenrr.s K ropr{BoHTy. AJrfl Torlequoro
rlcroqur,rxa raruxe nporrcxoAr,rr pe$pamqr.rouuoe oc.na6renue. fIo4po6no etlr
tso[pocbr paccMorpeuhr B [5] n npe4fioJrox{eur{r{ cta6lrrr,nocrr{ napaMerpoB
aruocSeprr.

Cyneppe{paxqr{fi, urrl yBerr4qenrre Harrp.rr}r{eH}rocrr{ rroJIrI, ro cpaBHeH?IIo
c reM BHaseHr.rer{, noropoe AoJr}r{Ho na6nro4arr,cfl [o pacqetanr gnr[paxqun,
yqurr,rBarotrIr{M HopMaJrbuyIo pe{panqrdlo, npz ne6onrmlrx yrirax HaA ropu-
BOHTOT\{ MO}I{eT AaBaTr, AOIIOJIITI{TeJIbUI,Ie {nymryaqr.lrl ITJIOTIIOCTI{ IIOTOHa IIB-3a
necra6urr,uocru Hoe$$r4rlr.reHTa rrpeJroMJrelrrrfl paar{r;rx crroeB aunoc{epr,r [11].

Halr6onee [oJrHo uByqeuo rrorJrorqenlre paArroBoJIH caHTrrMerpoBoro Aua-
uaBorra B BoA.EEhrx napax rd nr,rcJropoAe aruoc{epu 14,6,7]. Encuepr.rMenraJlr,-
Harr fipoBepl(a TeoperrrrrecHu paccql4TaEHoro [orJIoIqeEI{.fl BosMo}r{Ha AByMrr
cnoco6alrlr: uo oc.na6,neHr4ro BaAar{Horo Brre[rHero naryqeHrr.q rrpl,I [poxo]I{Ae-
Hrra cpeAbr n no co6crseHHoMy relJroBoMy uaJrytleHlrro cpeAbr [B]. Brrno uafi-
AeHo, qro rerrJroBoe [Bryqeuue arnaoc{epnr yAoBJ]erBoprrreJrrHo corJracyercfl
c peaylrbraraMrr reoperr,rqecnoro pacqera AJrfl paBrrr,Ix AJIr{H BoJIIT tB-11].

V-rer ocra6ileur,r.s BueaeMrroro paAlaolraJryqenr{.a B rl4ApoMereopax aeunofr
aruocdrepr,r HeAocrarorrHo rraAelr{e}r rrB-Ba }reorrpeAeJreI.r}rocrr{ a${extnnuoro
rlyrrr, rrpoJTerarcqero B coorBercrByloqeM BoArroM o6paaonalrral,I, rI TpyAHocrlr
or{eHxr4 rrapaMerpoB eroro o6paaoBaHrl.E. Ocna6nenue r{ ero r4BMerrrIIlBocrb rplr
ne6rarouplr.f,Trrbrx ycJroBr4.rrx n rporoc{epe Moryr Aocrr{rarr, SHarIr.{TeJrbl{ofi
ee.rusunu [4] (Sur. 1).

B cegslr c r.rBJrolHeHrrr,rM craEoBr,rrcfl .flclro, qro npu r{ccJreAoBaEI{r4 BHeBeM-
Iroro paAr{or.raryqeHufl ueo6xo4uno nartrra ycJroBr{fl, rrpl,r r(oropblx BJrr{flHLIeM
selruoit aruoc$eprr Molr{Ho upene6peur,.

B Itpr,rrucnoii acrpo{uar,rsecxoii o6cepnatoprr{ [poBoA.src.rt e]I{eAHeB}ILIe
na6nro4enrl.rr paAr,ror,rBJryqen[fl Cornqa Ha BoJrHe 70,2 cn rrpu rosHocrrr perr{-
crparlulr orHocrrreJrr,Hbrx trrar{eHennii u.nornocrr{ troroxa n 0,5% [3]. Vrasau-
rrafr ToqHoorrr rroBBoJr.Eor rreflocpoAcrtscrrrro rrSMepfrrr] rrorJrotrIeHrre paAr{oBoJIE
rrpu [poxo]r{AeHLrtr rrepea Bcro BeMHyIo atuocSepy. Cornqe flBJIflercfl rlepeMeH-
Hr,rM I,rcToqIIraKOM LrSIySeHrIfl, OArraHO MHOIOTTI{CJreHHLre na6nrogeuufl IIoI(aBhI-
Balor, qro trpu oroyrcrBrdll aHTr{Bnrrx o6nacrerli r,raMeueHrre trJlorHocrld rloroHa
Ha BoJrue 10,2 cn B rerreuue AHfl HeBHaqI{TeJrbHo. Vcpe4uaa peayJlbrarbl }IHo-
rrax ua6rrogeuufi., Mo)r{Ho cyrqecrBeHHo yMer{brxr{rs oruu6xlr, B[Iocr{MbIe He-

trocToflr{cTBoM I{HTeHCTTBI{OCTrr r{CTOqHIiIHa I{ ApyrI4Mr{ [pUqI4HaMU.
Ha6lro4enlrfl [poBoA.ETCrr c rroMorqtro paArroreJrecnorra, pactroJromeuHoro

Ea Bblcore or(oJro 75 n na 6epery Moptr. Connqe BcxoAI4r r{3-3a MopcHofi lunulr
ropr{Bol{Ta, TaH sro ua6rro4enn.fl BoBrlo}r{Hbr npr{ BenltrHr,rx yrJrax, 6nuanux
x 90". Aureuna cMoHTrrpoBarra Ha napaililanTusecxofi ycrauoare I{ cotrpoBo?r{-

4aer Co.nuqe [o qacoBoMy yrJry c rroMotrtrblo sacoBoro Mexarrr4sMa c xnapqenoft
cra6r.rnuaaqlrefi. Ilh,rplrrra Ar{arpaMMr,r HanpaBJIeHHocrI{ rro ypoBlrro [orroBr{H-
nori uorquocrr{ cocraBJrqer 1o50' [o qacoBoMy yrJry u 3" no cr(JIoHeHI4Io. Art
BbrfloHeHr{fr BJrr{flHrifl o6raxoB rla BeJrr{{r{Hy rroroxa Ha aHreHHe ycral{oBJreua
orrrr4qecxa.E cr{creMa c Soto4lro4orra O,{}t-1 . Tom {oto4r{oIIa Banr{cblBaerc.E

,l 1*163



s
6.I

il
.<

F{

co
Cc)
o)

H
AI

6
Ef
H

,(J

EI
tso
>.
H(o
Ho
FT
C6

Ho
brH

ro

0)
E
aH
c{

r{
H6,

oq

!..

h

H

cr

@

il
L

Ei()

E

o6
E( !qp.E

o-tro
oo
HO
Bi.

6\

ll

H

tr
C6

H
r{

H

Eroo
tr

g

H
cd
H
o

c)

*.

tr
,Qr

s
ri

cs

R

=

sstr
t:
9d.
iNa
N

sstss
\s!
,"!-



caMorrrrcr{eM Tr,rla M323. Taxun o6paaou, r.rMeercfl BoBMo}I{Hocrr, onpeAeJleul{rr
HoppeJr.flrtrI4l{ Me}I{Ay {nyxryaqr.aMlr rlorona paAIroI{BJIyrleHu.fi rr .flpr{ocrr,Io'
o6nacrz ue6a s6fluan Couuua.

Mero4lrxa ua6nro4eurafi cocrosna B cJreAyroqeu. Aunaparypa aBroMarrrqe-
cpr4 BnJrroqaJracb Ha rrporpeB sa 2-3 qaca Ao Harlara ua6.nro4enlrrl. Autenua
HarrpaBJrrrJracr, B Toqxy BocxoAa. B nmsucreunr,rfi uonrenr BnJlroqaJlocb corrpo-
Borr{AeHr{e rro qacoBoMy yrJry. B acuyto uoroAy rorIHoCTr' HaBeAeHI{tl aHreHHbr

HolrrpoJlrrpoBaJracb ofrrr4qecHr,rlr r{cr(areJreM, PeSpaHqll.n rpr4}II4MaJracr, panuoft
1,2 onrr,ruecnoft [12], u B pacqerbl BBoAI{JIacb coorBercrBylotqa.fl nonpaBxa"

#,'r,
100

@rr. 3. florloqenne paAIroBoJIrr B BoATIHoM rlape Ir RtrcJlopoAe ar:uoc$epr,r

HasailrHa.fl orulr6na HaBeAeIrIafl aEreEHbI sa Colurle cyqecrBel{rrofi potn ue
I{rpaJra, Tart fiaH orra ocraBaJracb trocronrrnoft s reqeur,re Bcero BpeMeErr IrBMe-
peuufi. B rpoqecce ua6nro4euufi suocrnacb roJrbr(o pe{paxqnouuar IIo-
trpaBHa.

Cepua na6uro4eur,rfi uo onucannofi ueto4nxe 6rrna [poBeAelra B .rlrrBape -
Mapre 1966 r. rIoryueuurrfi uareprar rroBBoJrrer orrpe4eJrrrrb rrorJlorq,eul{e pa-
Ar{oBoJrrr KocMr,rsecxoro rrcroqtrrrxa a atnaoc{epe Selrnu, oqerrrrr BJIrr.flIrI{e rIrA-
poMereopoB u ryp6y.nenrrrocrrr tpouoc{eprr ra $nyxtyaqnlt rroror(a. Ha Sur.
2 uoxaaan [prlMep Barrr{cu 2.III 1966 r., Ha notopoft orqerJrrrBo Br{AIro fiorJro-
rqeutre trptr MaJrbrx yrrlax tr Buaql,rreilrurre {ryxryaru4rl, yMerrbllrarctrlrleclr Iro
Mepe yBeJrr4sentr.E Bbrcorbl Co.nnqa.

florrorqenue B BoAflIroM fiape ll xucJropoAe, paccql,rranlroe reoperllqecxr
14, 72,13] l.ns xoa{{uquenra rorJroqerIrfl T : 6,6'70-B 061nru, neo6paxe-
uo ua $ur. 3 rurpraxonofi. tru:arteft, B pa6orax Apyrr{x aBropoB rlyreM rrBMepeHr{fi
co6crneunoro rerrrroBoro I{BJryrIeHrar atuoc{eprr nafi4euo, uro roeS{raqraent
norfiotr{eur{.fi Hecr(oJrr,Ho 6onr,rue: T:7,2.70-B 06lnat, [Bl. ttpoue roro, rpu
trccJreAoBarrr4rr rrorJroulerrr4fl paArroBoJrlr or nocMrrqecKoro rrcroqHuxa ueo6xo-
ArrMo yrrr{rbrBarb rr pe$paxquouuoe ocna6,nenrae [5]. Ha $rar. 3 cnnourna.s tz-
nrr raao6paxtaer BaBr,rcldMocrb fiJrorrrocrrr notona ,S or Bbrcorbr l{crosHuxa
EaA ropr4BorrroM c yrleroM pe$paxqraouuoro ocna6nenr.rx Arfl T:7,2'10-3
06lnu,. Ha rorr rxe rpa{zxe Hpymr(aMr{ rronaBaHbr ycpeAEeH}IbIe peByJlbrar},r rIBMe-
pennfi fiorJrorqenrz.rr paAu or{BJryqeuufl Conirqa ro ofl[carJrrofi rr,rrue MeroAI,IKe.
Bepruxanrnrrft rur:pux coorBercrByet paa6pocy orAeJrr,Hbrx LrBMepeHrrfi. C.ne-

,qyeT orMeTrlTb yAoBJreTBopIrTeJrbHOe COBrIaAeHrre pesyJlbraToB, noryqel:IHblx
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KaH MeroAoM ([pocBeqr[BarrrrrD arMoc$epbr Senanu, Tar( u MeroAoM IIBMepeHIrf
ee co6crseHnoro rlaryqeHufl.

Hecnorrno cJro?firree o6r.acurarr, 6o.nrruue {nyxryaqlrrr rroroxa, na6;rro-
Aaroqlrec.fl npr4 MaJrrrrx yurax ucroqEl,Ifta EaA ropl,rsonr:oM. tr{aMepeHze {ryH-
ryaquft co6c:rnennrrx [ryMoB arnaoc{eprr e o6fiasurrft genr Aaer Beiluqlruy
0o,03 sec 01101. .(axe AJrfl yura 35' co6crseuHbre rxyMbr aruoc{epr,r rre rlpe-
Bocxo4.rrr 3oI(, ro BpeM.E nan ua6.irroAaeMbre Snynryaqrau coorBercrByror reM-
treparype rryMoB 6onee 60" K.

IS
T-'

@ur. 4. @;ryxryaqlrra trJrorrlocrrr trorofi a paAr'rofiarysenufi
Co.nnqa

EC;ru npe4noJloptl,Irb, uro {.nyxryaqura Co6crBeHHLIx IuyMoB BrIBB&H6I or-
rtoneulrsu-ra xoaSsuqlrellra nor.Jloqenua Ay or cpeAH.ero BgaceHufl T, To,
IrcrroJrr,Byfl rrBBecTIIbIe Bnarreuufl paAl{oflpnocta n xoe$Sraquenra rrorJlolqe-
una [8, 

-I4, 
t5], Mo]r(Eo Hafirl{ ox{rr,4aeMble {lyxryaquu rloroxa:

Ai :10-o'r^Y - 1.
,s

Be,flrasuua paCcq[raHHLIx TaRIIM o6paaovr _{uyxryaqllfi n.. aasucl4Mocrl4 oT 0

rroxaaarra ,ra 4r". 4 mtpuxonofi nusraefi. Ha rou xte rpa{zxe cfiJloluuofi JII4-

nl{efi o6oaHaqeHbl rrBMepeErrr,re SryHryaql{r{ IrJIorllocrl4 rloror(a' ycpeAEeHlrbre

lo Hecr(oJlr,xralr ua6nro4errl{.rrM B paBrl{qnblx MereopoJrorl4qecxux ycJroBl4fx.
Merm4y paccqr{raur{r,rMrr rr r{BMepeHI{r,rMI{ BHaqeHr4LrIMr{ cytrIectayer 6onnruoe

paanruue. Ouenn4uO, CyqeCtnyrOT eqe Hal(Ile-ro [prasl{Ebl, BJII{rIIoqI{e Ea

cra6n,lll,uocrb rrpI4HIrMaeMoro raailyqetrufl. Boauotxuo, 3To HeperyJr.flpnbre r{B-

Merrer{r{fl pe{paxquu, BOBHIII(arcqI{e ua-aa r:yp6yJleHruoro ABIr?fieIII{.fI B6BAY-

;;-_; ,p";"6$.p" r{ Br,rBrrBarorqrae r{cxa)nenua-Sasoaoro Sponta sorun [4].
C yne.ruueurreM Bbrcorbr Connqa HaA ropl{BoFIToM yMeuBlrraercfl AirI{Ea tryrl{
uoiru, a aruoc{ope, aMtrJIIIry4a {uynryaqufi 6ucrpo.yMellbluaercr. w 11pw6,ny,-

21{aerg.fl r pearirrofi qyBcrBr.rreJrBrrocrlr IrctroJIBByeMofi aunaparyprr. Bosuont-
EO, qTO MaI(Cr{MaJIbHO AOCTT4}r(r{Ma.g Toql{ocTb I{BMepeHI{.fl IIJTOTHOCTII IIOTOKa

Ho6Mr{qec1oro IISToqrlrrHa orpaurrqr,rBaeT0.fl Snynryaqu.EMr{, BoBEI{r(aIon{r{MI{

n aruoc{epe Sentru. ,[,,r4 peuenna ETOro Botrpoca Ey?I(E],I c11eqrzaJlbnlle
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trccJreAoBaEkrfl BaBtrct4Mocrr{ aMrrJlr{ryAbr +JryRTyaIIVfi or atreprypbr aETeHEEl,

AJrlrEhr BoJrEbI, BpeMelru cyTor( I,r Ap.
flornoqeune paAr4oBoJrrr KorrAerrcrrponauuofi no4oft lrccJreAoBaJlocb rlyreM

oAEoBpeMenuoro ua6moAerrrrfl rrJrorrocrr{ troror(a rr orrrrrqecnoft npHocur ne6a
B HatrpaBJrenulr Co.nuqa. Teopernuecnuri pacser rrorJloqeHl{fl BarpyAHeI{ .He-
otrpeAeJrenrrocrblo napaMerpoB o6;rana B Halr{AoM orAeJrr,EoM cJryqae. Cogep-
)fiaur{e BJrarr{ s o6naxax Meu.rrerc.fl B rrpeAeJlax 0,15-0,5 elc,u,3 [4], roJlrql{Ira
o6ilanoa - 1-10 rcat, U1l. Ec;rn npun.flrb cpeArlre Beilrsunrr arr{x rrapaMer-
poB, To ox(rrAaeMoe rrorJrorqerrre cocraBr{T 3,3% rcero IIoroRa. O4uar-to MHoro-
trr,rcJrennEre sa6uroAesufl paAr4orrBJryqeH[fl Connqa c oAl{oBpeMesgoft perrlcr-
paqueft trpoxolr(AeHus o6ranos sepeB AuarpaMMy EatrpaBJIeHEocrIr trol(aabl-
Baror, qro IrorJrorq,eHr{e s 6orsmuucrBe cfiyqaeB Meublrre paccxllaTaElrofi serlr-
quHhr rr JreE(r{T Ba rrpeAeJraMu qyBcTBr.rTeJrblrocrn rrprrMeHflBmeftca auuapaty-
pu. Oueur4Eo, rrapaMetprr o6naunocur Sryntyrrpylor B Ee6orBrlux flpeAe-
JIax onoJro cpeAHero BEarreHr{fl, TaK qro rrouroqeErre rrBMeHrrercs ne 6olrme
qeM tla 0,5o/0. Ha {ur. 5 uonaeaH trprrMep oAHoBpeMeuuoft eanrcu paArroI,rBJIy-
qeur4r (a) lr xyuenofi o6nasuocrrr, [poxoAaqer? uepea AI4arpaMMy rratrpaBJlelr-
Eocrr4 (6). B npeAeJrax roqr{ocrrr Barrtrctt Kopperrflrurr4 Me}r(Ay ocBeqqHrocrlr)
rr rlJrorrrocrbro noroxa re na6.rro4aercg. Ha BatrI{cr{ paAuouailyqeHufl BIdAeIr

rrMrryJrbcHbrft scnnecn c aMrurr,rryAofi oxono 4% u noc,rreBcrlJrecxoBufi no4tervr
ypoBufl go 2% ,qJILrreJIBEocrbro onoJlo 40 ttru:t,

flpurraep Barrr4crr pa,quo[Bflysenufi c troflBJreErreM cnnoruuofi o6launocrra,
[eperueArxeft aarelr s o6rox(noft Ao]ItAb, troKaBaE ua Sur. 6. B atorrt cryrlae
Taruxe Ee BaMerrro peaxoft paaur4r{br B trorJroqeHr{tr, I(oropylo Mo}nHo 6rrro 6rr
trprrrrflTb Ba Mrrl(poBctrJlecn coJlueqnoro rrpoucxo]nAeufir. Torb]to B orleub peA-
nrax cilyqa.flx ra6,rro4aJrr{cr BaMernue {ryxryarlr4r,r rroroxa, r(oropbre Mo}r{Ho
6r,ruo ornecrr{ n BJruflHuro o6na.ruocrra. Ha Sur. 7 trpeAcraBJrelra oAHa rrB ra-
r(rrx Batrr4ceft. Hone6anr{.s nJroruocrr{ trorona AocrrrraJrr4 2% ao BpeME EaqaJIa
cr4Jrbrroro Aorr(As. IIpu o6uoxHoM Aolr(Ae rarr4x xoJre6as[fi Ee BaMeqaJlocb.
Xapanrep $ryxryaqnfi HecHoJrbr(o orruqaerc.f, or o6r,rsuo ua6nro4aelrbrx Mr{npo-
Bc[Jrecr(oB HeperyJrrprrocrbro fr 6rrcrprrlrn r{BMer{eur4.flMr{ rrHTeEcr{BIrocrrr
B cropouy yMeubrrreurrg. 3ro trpr4BoArrr r( cHrrlnerrrrrc ToqHocrrl ua6nroAeuuft
IJIOTEOCTIT trOTOI(4.

Taxurrt o6paaorr.r, r{ccJreAoBalrwe Bilvtflrrvtfl atlrocSeprr rr rtrApoMereopoB rra
trpeqr/tBr4orrHbre rrSMepeHrrfl IrJrorHocrtr troroHa paAuofiBJrysenus conuqa Ha

BoJrEe 70r2 c.w [oxa8r,IBaer, -lro:
a) ror.noqeutre B KI,IcJIopoAe r{ BoA.flHoM fiape arMoc{epr,r, I4sMepelrHo-e

MeroAoM (rrpocBeqraBaEtr.fi)), xoporrro corJracyerc.rl c peByJrbraraMla 15, B],
tronyqeHEbrMr,r paEee npyrr4Mrr MeroAaMrr;

6) ua6.nrc4arorcfi BEaqr4TeJrbr{r,re {.nymryaqurr rrJrorrrocrr{ rlorona, BaBI{cfl-
Ique oT Bbrcorhr r/rcTonlluKa EaA ropr{Bonrolr. flprzuu],loir. ux BoBIrrrnHoBeI{Irfl .fiB-
Jl.fiercrr, Bepo.rrrr{o, HetrocroffHcrno pe{paxq?Il4 I{B-Ba ryp6y;reuruocrl{ arMo-
c{epr,r;

r) nnlranrae cpe,quert o6nasuocru ua na6nro4eHr{.8 MrrnpoBcnJrecr(oB Hea}ra-
qllTeJrbrro rr He rrpeBbrruaer 0,5% noroxa;

Zr/o:) 
,o BpeM.fl cr{Jrr,Eoro Ao}r{Afi Sryxryaquu rrJrorrrocrl{ uoroxa Aocrlrralor

Otcroga cJreAyer, qro Merxarcqee Aeficrsue aruocSepbr Ira ua6,rro4eulra
MuKpoBctrJrecHoB coJrrlesHolo paAuor4SilyqeHr4.E cTarroBr4rcfl HeSHasuTe[bHbIM,
ecJrlr Btlcora Cornqa EaA ropl,rsouroM rlpeBbruraer 15". O4uano galnueiiruelty
rroBbrrrrerrr{ro roqHocrrr ua6rrogeurii lrorxer rrperrflrcrBoBarr, HerIocro.EHcrBo
pe{paxrluu, eHBr{BaJrerrrnoe yBeruqeur4roreMrreparypbl rIprIeMEIrr(a lI yBeJII{-
quBarorq,ee [ryMoBylo AopornKy Ilprl [pl4eMe paAlror{sJryrleHlrfl .

Perucrpaqurr Mr(npoBcrrJrecnoB B T.fl?(eJrbrx MereopoJlorr{qecxrlx ycJIoBl{flx
BarpyArerra' rreperyJrflplroorrlo rrorJrotrIenr{a e o6raxax, flpu cl.rJrr,IroM AolxAe
MorfiHo yBepenrro nnaccntfnqupoBarrr ToJrr,Ho BCrrJIecKrI c aMrrJIrIT)/Aoii 6onee
4-50/a.
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3a nouoqr, n pa6ore,no noryqerr.rlo ar(cleprrMerrraJrbnoro Marepr,raJra II
'ero o6pa6orxe trpr.rHorry 6.rraro4apuocrr B. H. My4pony u B. B. ranpunony.
23 arperH 1966 r.
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AHAAEX,IVfl HAYH CCCP
]4 3 B E C T III fl H P bI lVI C H O IT A C T P O O I{ 3 14 q E C IT O trt O E C E P B A T O P II }I

Tou XXXVII. 1967 r.

rroBbl rrrE HprE HAAEII{H OCTm IIImPOHOTIO JIOCHOTO
CmMMETPI4PyIOIIIETO TPAHCOOPMATOPA

A, O, B a4ll puzt

Ourcan rurrpoxorroJrocnr,rft crrr,rlrerprrp.yrcqflft tpanc$oprtarop,-troMetrIeusr,rft s [orrbrft
,{r,rorexrpr,rqecruft qr,rJulHAp AJrrr 3arqfirr,r or arMoc$epur,Ix ocaAKoB. Xapant-epnctrltl{ rpalrc-
tlopruatopa Moryr flBMerraTr,cfi HeBHaqr reJrr,]ro B Alrarraaolre qacror c Itos$$uqr.leuroM rlepe-
nprJTrrff ue rrlenee 6 : 1.

AN INCREASE OF THtr RELIABII-ITY OF A BROADBAND BALANCING
TRANSFORMER, by A. F. Bachurin.* A broadband balancing.transformer placed i_n

a hollow dielectric cjrlinder for pro[ection from atmospheric precipitation is descrihed.
Tlre characteristics of the transfbrmer can vary oniy slightly wiLhin Lhe frequency ran-
ge with an overlapping coefficient of more tban 6 : 1.

Olnofi r{B Ba}HHr{x xapar(repucrrlx paAlaocrrexrporpa$a' uctroJlr,syeMoro

AJrfl r{ccJreAoBaHl4.fl AI4HaMI{HI{ BCIIJIeCRoB pa,4I,IoLISJIyqeHI,Ifl CoJIHI{a, .flBJl.seTcff

rur4pr{Ha flepeHpbrBaeMoro r{M ArralaBorra rIacToT. IIpz racuolbBoBaElIr{ [apa-
6o.nraqecxorl flHTeHHIil B Ixl{po-
noM ,4r{anasoHe BoJIH HeO6XO-

Arrr,r iur{poHorloJrocEr,IIl o6nyua-
TE.IIb, III'IPUHA AI,IATPAMMI,I I,I

BXOATTOe COnpOTI,IBJreHIre HOTO-
poto I,rBr{eIrfIIOTCf HeBHaqll-
TCirbHo B SaAaHHOM AIranaSOHe.
B pa4e cryqaets A,[rr rluraHrlr
TaHOTO O6,lryUatena c rroMotl{blo
HOar{crraJrE,Horo I{a6eJI.ft Heo6-
xoAr{M [rrrpoHorroJrocHbrii cr4M-

r{erpr{pyroqrrii rpaHc+opMa-
TOp, O6eclequBarolllufi SJreHT-
prqecKyro cr,rMMerpl4rc o6.nyua-
TeJr.rr oTrrocr,rreJrbHo rlr{TaIou{e-
ro Ha6eJr.fl.

B [1] ouucan BecBMa rrrupo]rorroJrocHrift crrMMerpl{pyrcqr4ft rpanc$opMa-
rop (CT), trpeAcraBJr.flrcrqufi coioir se6brrreBcnurt nepexo4 or Hoancr{aJrbuofi
Jrr{Hr{rr n AByxnpoBo4nort. Pacser cT nrruonnes s [1] na ocHose BbrqrircJreHrrfl
BoJrnoBoro cotrporr{BJrerrr4fl oArropoAHoft Hoar(cllaJrbHoft Jrrrur{rr c 6ecnoHesuo
TOIrr(trM BHerrrHtrM rIpOBOAEr4r{OM? B KOTOpOM BbrpeBarla qeJrb Urr.rprnOfi
2a pa?, TaH qro B trorrepeqnoM ceqeErrr.r Jt:lTr.prfl l4Meer Br,rA, rroraaauurrii sa
Slrr. 1, a. Cpe4a, oxpyxaroqaflrrpoBoAumlnrr.trrunntt, [peAfioJraraercfl oAr{opoA-
trofi rt nBorporruori. flpu arux trpeArroJIox(eHr4rrx peruenr{e BJrer(TpoArruaMr,r.recHoft
BaAasil Bapraqr{oHEBrM MeTo,qoM ,qaeT BepxHurt u Er,rH{Hr4fi [peAerbr sHaqeHl{fi
BoJruoBoro co[porrrBJrenut. (Zs) HoancrraJlbuoit ilvr.fifi co rqelblo Bo BrreilrreM

\
2d,

0..

6
@rr. l. Ilouepeuuoo cetreErre noaacuaJrbuot- nz:suu

co rqeJrblo Bo BrreItrEeM trpoBolErr(e
o - crysafi, paccMorpeuubrft n hl; 6 - HoancrraJr co

Ir{eJIbIo, uoMenleHHblfi B Er{aJrer{Tpr,FlecEnfi qurrrElp I

,\

2d

./
e&:
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trpeAeJr gToro BoJrEoBoro coupoTr,rBJreEr{E AaeTcff Bbrpa-trpoBoAnr{r{e. Bepxnlrfi
Hretrr{eM tll

Zo [onl
t f-t' @

,,(l) +,,ffi)
sinz (ne)
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Bupaxenue AJIff Hr4ErEero rrpeAerrbuoro Buaqenrrn BoJrrroBoro corrpo-
T}IBJIEEI{fl I,IMEET BI,I[

Zo[on]: {!^ff) (2)

tt+ f Ancos (ro) - Bnsil (na)lz
L (ra)n J(na)

n:7
An: (na'f --6 (na),

Bn:3(na)z-6.

B (1) n (2) p, e - coorBercrBerr{o Marr{r{rHa-fl r{ ArreJrer(rpr{qecltar trpourrqae-
Mocrl4 cpeAbr, Bbrpamerur,re B eAr{Hr{qax crrcreMr,r CI{; euauenan u, b u a fl.cnb\
ua drur. l, a. BotxoBoe cotrpourBJreHrre Jrttnytl.[r I{ctroJrbayeMoe AJrfl pacuera CT,
HaxoAr{Tcfl KaK cpeArree apn{uernqecfloe Buaqeur.re rra Bepxuero r4 r{uffiHero
trpeAeJrr,Hblx asaseHurl. Pesyrr,ramr qr(cJreuuoro BbrqtrcJleurrfl (1) u (2), trpoBe-

IeHlioro Ar.rI cryqafl BaHyyMa (l/i/; : 72On) u rpu rpex sEaqeurrflx rrapa-
Merpa ln(bla), [peAcraBJrenu s [1 Ja nz4e rpa$uxoa, Aaroqfix eanwcvtvtocr:'^ 26
or yrJla 2a. Ha octroBaur{rr srlrx rpa{uxoa nrr6upalorc.fi rantre BnaqeHr.rfl yrra
2a, ,ro6w BoJIEoBoe conporlrBJreul4e trepexoAa uBMeErrJIocb BAoJrb ero ,qJrr{Hr,r,
rro BaKoEy, _reo6xo,quuoMy AJrE trocrpoeurr.a .re6r,rrueacroro uepexo4a (cu"
naupzrvrep, [2J).

VHasaHutrfi CT rvroxer 6nrm zcnonlaoBau Ail.s truraHr4fl Jrorolepr{oAr,rqe-
cnrrx, a ugorAa r,r cur{paJrbnrrx arreHrr [3]. OruraHo fictroJrbgoBaurre ero B troJre-
BbIx ycJroBrr.rlx HaraJrr([Baerc.E rra Her(oroprre rpyAnocrra. Ocrosuafl r4B rrrrx
cocTouT B roM, qro IlepexoA r{Meer (ornpr,rryro) KoEcTpyrulurc tr troABepffierr
4eficrouro aruoc{epur,rx ocaAr(oB. r(pome roro, rrpr{ pa6bre Ea MerpoBr,rx BoJr-
Hax r(oucrpyr(qrr.fl ue o6la4aer Aocraroquofi Nrexau[secmofi ]fiecrxocrrlo, TaK
Har( Buerunaa rpy6a AoJr?r{Ha 6nrr 4nrauuort z ralrerr rour(r{e cresnra. 3ru
rpyAuocrrr Molnuo sacrr.rsno rrpeoAoJrerb no npafinefi Mepe AByM.E nyr.flMu:
BAIIOJIIII4Tb IIPOCTPAIICTBO ME}KAY IIPOBO4I{I,IHAMI,I IIEPEXOAA TBEPAbIM AI43.IIEIIT-
pr{r(oM }rJlrr rroMecrutr CT B Ar4aJrexrpz.recxurt qrrJrrrrrAp. Ileprrrfi tryrb ocJrox(-
EfleTc.E TeM, qTo SHaqrrreJrbI{o HapyuarcTc.E rpaHl4qlr},re ycJroBafl SaAarlr{'
pemeuuorZ a [1 ]. Broport rryrb rroBBorr.Ee'r pacrroJrox(rrrb ArrsJrer(rpr{H s o6na-
crtr cpaBEtrreJr6rro cra6oro EreKrp[qecxoro no.rr.s ({rar. 1, 6). Cile,qonareJrbrro,
EapyrueEr4e yctonraft saAarrr4 Il l cHalHerc.n B aroM. cilyqae sEasr.rreflbHo
cna6ee.

Ouncauurrfi uunre CT p^a-cc_qzrau rra r{crroJrbBoBaurlre B Arratrasoue c Mtrr{u-
nanruofi cacroroft (l*"") 100 Meq, a o6ecneqranaer rrepexoA or: SO-onruoro Ho-
ar(cl4aJlbEoro xa6e.ns n 150-olrrror? 4ryxnpono4uoli Jrurntz_u. ItoucrpyxrrrBHo oE
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orJltrqaercfl or o[rrcarrHoro B [1] uesrrulruu BIryrpeIrEr{M I{ BIreItrHr{M Ar{aMer-
paMu BEeIIIHeIo [poBoAuIaxa (cootnercrBel{Ho 26,8 u 30 nn) u quCJIOM cryne-
giefr. (n: 36). flocnolrny qrrcJro cryrreHefr B3rro Aocraroqlro 6onrrulrlnl, pac-

ser iT trpoBoArrJrc.E, HaI( AJIfl IIJIaBHoTo se6lltueBcgoro flepexoAa. f(poue toro,
EBMeEeEue BoJrHoBoro cotrporlrBJlel{rrfl AByxtrpono4nofi ilrtHt4.t4 ,4ocTrraeTcfl He

.trocTetreHEblM yBeII4qeHI,IeM paccTo.sHllfl MelI{Ay IIpoB0AHI'IRaMI{' a IIyreM cry-
treErraroro IrBMeEeEr{E r{x A[aMerpoB B coorBercrBr{r/t c narec:ruoft Soprrlyrofi

z r onl: :_:L Arch 
4o'- df - dzz

rge di fr dr_ ArraMerpbr rrpoBoAHr{KoB, A - paccTo.rrHr,re Me}fiAy rlx oo.fl}rr{,

Er - oTIIOC[reJIEHa.fl AI4ailexrpl{qecl(afl npoHIIIIaeMocrb AIIaJIeI(rpuKa. AaE-
Ebrft MeToA I{BMeHeHIrfl BoJIHoBoIo corrpoTlrBJleHr.rn AByxtrpoBoAHoft JII'IHIII'I B CT,

@nt, 2, Cxellatusecfioe Eao6parr(euae CT a AgarreltrpuqeoltoM qEJruEApe

r - BHyrperrHr.rfil nponolnun; 2 - BHemHI4t DpoBoAHEr{; 3 ts crytreEqaraE AByxrrpoBoAEaE [nr.rHr'IE ;
I - noaficuarbHbrft BrI paB6eM; 5-ADaJrer(q)lFrecnuft qunznAp; 6 - o[opHaE [aft6a; 7-trpuE{u[4Eot BIIET

trpeAHasEaqerrHoM AJr.s [rrTaEr4tr mupoHorroJlocrrr{x JloroleprroAtrqecHr{x I{JIII
clrrpaJrbEbrx arrreHH, 6onee npe4[oqr[TereH, qeM crloco6, yxaaaunr,rft r [1],
TaH HaK TOqHI,r BO36yE(AeEr,r.fl 3Tr{X aI{TeHIl AOJr)r{Hbr paorroJraraTr,Cfl, rIO BOB-

MOlr(I{OCTtr{, 6lU}I{e fi r4X Beprrrr4He.
Tpanc{oprraarop BcraBJrflercfl B rroJrhrii qr,rJrrrHAp I{B rroJIrIMerrrJrMeraKpIrJIa-

ra (oprcrexfla), TolrrrluHa creuox I{ AJrrrHa Koroporo cocraBJI.rIIor coorBercrBelr-
Ho 3 il,tw u 7,3 m, r{ co cropouhr AByxrrpoBoAHoIi illrlattrr Bal(pbrBaercs ruafi6ofi.
Ouopnue urafi6rr rleHrpaJrbrroro [poBoAHZHa npr{}nuMalorcfl H rpy6e Br4HraMI{
rrB AlraJrer(rpr{Ha, rrpoxoArrqllMrl qepeB peab6y a ctenHe rII{JrrrHApa ({ur. 2).
Mecra BoaMolr(Hbrx BaBopoB Ea ropqax r{r4JrrrrrApa nofipbrBalorcfl aMaJlr,rc fIP-l.

SxcrepnnreuraJrr,Hoe r4ccJreAoBaure CT [poBoAl{Jrocr, MeroAoM xoa{{uqn-
er{roB pacceflril4fl [4]. Itax rr3Becrrro, xoo${raqraenrrrl pacceflHua ,511 u ,S22

onpeAeJr.frror oTpaE{errtlfi oooTBeroTBer{Ho oT BxoAa 14 BBrxoAa qeTBrpexrroJrroc-

Hr{r(a rrprt HarpyBr(e rrporr4BorroJroxruoit BerBrr Ha corJracoBaHrroe colporr{BJre-
Hrae, a ,s12 oupe4en.fleT BrrocrrMbre rrorepr.r. IIplr arou AJr.E HaxoE(AeI{I{rr roa{{r-
qr{er{ToB pacceflHr4.fr He rry}r{Ho r{Merr, corJracoBaHHyro HarpySKy, qro oco6eIIIIo
Baifirro B cryqae AByxtrpoBoAnoft nvnrnra. B naqecrBe nopornoaaMbrnarcrqero
yctpofi craa AJr.fl AByxrrpono4uofi illt:urtvr r{crroJrbBoBaJrc.E MeAtrbIfi Jrr{cr paaMe-
pou 1 x 1,6 nz c AByM.fl BtraflHrrrrMr{ rrpyxrr{rrflrq,rrMr4 KorrranraMlr. tr4BMepeEI{E
rrpoBoArrJrrlcb Ha r{BMeprrreJrr,Hoft rrvrntru Pl-6 (JII4-4) u ,qzanaaoEo qacror or
600 4o 1800 Meq. SxcuepnlreuraJrbHbre AaHrrbre rlpeAcraBJrelrrr Ea {r.rr. 3,
ua xoropofi cJreAyer, sro I{a sacrorax, npeBbrmarctqvx lrrn:100 Maq 6o-
ree qeM n 6-7 paa, Brrocr{Mble rroreprd o6ycnonnenbr B ocEoBEoM trorJrorqeuueM
B Oprcrer(Jre. It.c.n.r. HarrrrHaeT 6r,rctpo BoBpacTaTb c qacToTBI, trpeBblllalo-
ulefi l*r,, : 100 Meqa 13-14 paa. ft.c.n.E. rlepexoAa co croporbr AByxrlpo-
ao4nofi Jruruvru., o[peAeir.fieMbre qepea xoaS$uqzenrr,r pacce.Elr:lrr{ 1922r 6r,run no-
cKoJrbKo BBrmo, qeM K.c.B.E. Ha {r,rr. 3, a, onpe4eJrfleMble uepea 

^111.
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clrrr'rlrerpupyrcqrre csoficrsa Tgpgxg4a B Ar,Jre^rpr{qec*oM r{r,rJrr{HApe rrpo-
Bep.srr4cb B Ar,rarrasoHe or 400 lo 1600 Metl rryrev r4ccJreAoBaHr4.s Ar,rarpaMM IIa-
trpaBJrerrEocrr4 JroroIIepuoAr4qecfioro o6,ryuarelr, r{sroroBJreHrroro no [3],tru?aEl{e HoTopolo ocyqecT-BJrEJIocB qepe3 CT, roncrpyl{Tl{BHo asanoruqnufi
o[]IcaHlroMy' Ho_c /o,rrn : 300 Meq, rlpz pacuere trocJreAHero cr BoJrHoBoe
cotrporuBJrenue Zs Bhrqrcrrrocs no {opray.rrau (1) n (2) na oI_{BM <Mraucn-l>,
ran HaH rrpr4BeAeuHbre s [7 I rpasuxz, Aaroqrre'ireo6xogurrlyro AJrE pacsera
trepexoAa SaBr{cr4Mocri" zo or ytta2a, raMeror ue.nxnft rtnacruri6. pxcuepulreur

x.c.6.u.

1,4

lrZ

l;0

(Dur. 3. Dncueplrueurafiburle xapaxrepucrlrmlr CT
o - fi. c. B. Ir. co cropoHbl Hoar{ctraJrbHoro BxoAa; 6 

-norepu Ba cqer rrorrorqegfffi u pacceggrr.H Bgepr,rrrr.
IIrTpl4xoBBreruElrl4orliocflTcaHcTBBoBAyxe, cnJrorrrHbre-BquJrr,rrrApelra oprcre6Jra,flrrpnx-tryH6.rr4p-

Irag - B quJlr{nEpe u3 TexHr4qecftoro [oJrr4cTr4poJla

rroHasaJr, qro muptrEra AtrarpaMMhr HarrpaBJreErrocrz o6nyuareJr.ff B E-n H-].'no-
cr(ocr-trx ua yp-oane 10 d6 np_anrnqecfir.r rroJrrocrrro coBtra4aer c AaHrrrrMr[, [plr-
BeAeHrrLrM\r n [3J. Vporeur 6oxonrrx JrerrecrnoB B r{artreM ar(ctrepr{Megre B cpeA-
HeM 6r,ur Hecr(oJrr,xo Br,r[re. Autenur,re r{sMepe}rrlrr upoBoArJrr{cb Bo BpeMfl cr4.rrb-
Horo Ao?r(4.4, HorAa r{ctroJrbooBarrr4e ((ornp6rroro) repexo4a 6rrno 6br n anasu-
te.rrrsofl crerreurr BarpyAtrero.

Tanzu o6paaolr, [pl{Merreurre Ar{BrexTpr4qecxoro q}rJrr,ruApa rroBBoJrfler cAe-
Jrarb nollcrpynqrrrc CT lrexanuqecHrr 6onee xecrnoft ra anexrpzuecnn 6onee
na4extuofi gnr pa6orrr B rIoJIeBbIx ycJroBr{.rrx. Ha qacrorax izrne 600 lVIe4,
sreHTpl1qecHl{e xapar(repncTr4Hll trepexoAa yxyAmaroTcrr He3Haq[reJrr,Ho B Ar4a-
traBoHe qacror c xoaS$uqnel{roM rlepexpr,rrr{ff 6 : 1 4axe flprlr r{crroJrb3oBagrr}r
TaHoro HecoBeprllenuoro Ar4aJrexTptrr(a, HaR oprcrer(no. flpearrmeurre orpa)fle-

co croporrbr ftoaxcu aJrruoro BxoAa cT, uo-rz4r4MoMy, o6r.scu.Eerc.fl rraJrr.rqr{er,r
TIOTEPE B A'IAJIEHTPI{qECftOM IIIIJIIIIIAPE Ir TEM, qTO BBEAEHI4E AI{AJIEHTPI{KA
cr.rJrbEee cr(aBbrBaercfl trptr 6onr,urnx yrJrax Bbrpesa 2o, :rax HaH B BTOM C.nyqae
9JIeHTpI4qeCHOe troJIe B MeCTe paCIIOJIoII{eHI{fl AtrAJIeI(TpI4II(a CI{JIbIIee, qeM IIp}I
MaJrbrx yrnax 2o.

ilpr,r zcuonbcoBaHl{l4 IIrdJIrrEApa u s troJrr{crr{poJra rlJrr[ {roponnacr a-4 cloil
ctBa CT 6ylyr c,na6o r4BMeHar6c.E B AvarraaoEe c uepenprrrueM rre Meree l0 : 7.
Pacuet, ocgorangrrfi Ha yr(agar{Hhrx ancrrepuMeETaJrr,Ebrx Aarlubrx tr yqere,yr-
JI0B nII9IIeXTpuqecKux troTepb' IIoHaBbIBaeT, IIatrpI'IMep, qTo B AI4alaSoEe qa-
cror Ao 2000 Mer1. rrorepl4 BcJIeAcrBrre [orJroqeur(r B r{rrJrr{EApe r,ra rexrrr.r-
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qecftoro rroJrr{crnpoJra rex x(e paaMepoB rre [peBhrcflr 0,2 06. Pacseturre uore-
pE Airrr CT r uonucrrrpoJroBoM qrrnl[EApe tror(aBaubl na {rar. 3, 6. flocxo,rrxy
troJrrrcrtrpoJr ra {toponracr-4 o6.na4aror lrenrmefi ALTDJIeHTprltIecxofi ilpoHI,Iqae-
MOCTbIO, qeM OprCTeHJrO, MOInEO O)firrAarb rafi)fie Eer(oroporo pacuupeHl{E pa-
6osero ,quarraaoua tro H.c.B.Ir. ,{,nx 4anruerimero pacml4pelrrrr ArralraBoua'
neo6xo,4rauo paccqr4TbrBarb BoJIEoBoe colpoTIrBJreHrle fiepoxoAa c yseroM Atr-
arenrprrqecxoro qrrJrlrHlpa (oco6euno npu 6onrmrax yrJlax 2a) ntru yBerrqu-
Barb BHyrpeuurzfi ArlaMerp trocJleAHero.

B aanrroseHr{e [pr{Homy 6rarogapuocrb H. B. Io,qoauranosy Ba Bbrqrcre-
Eufi Ea 9UBM, a rar(xre B. @. Illaruneuxo Ba IroMoqr, trpr{ IrtBroroBJIerIIrE
u axctreprrMeuTaJrr,EoM l{ccJreAoBalrrrlr cl4MMerpr.rpyroqero tpanc{opuatopa.
Maii 1966 r.
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SJIEKTPOMEXAHTIIECTTUIZ TIAHTOIPAO

N), iD. IOPooenwd,

Onr.rcr,rsaercs nanrorpa$ AJrfi r{ofltrpoBaurlx BpeMeEHBrx sanuceft B trpffMoyroJrr,Hr,rx Ho-
opArrr-rarax, rroaBoJraroqtrft uauesgrr nacmra6 rro aMtrJlrryAe r{ octr BpeMeIrIt EeaaBr{c}rlro.
Cxeuh upn6opa ocroBaEa r{a rrctroJrbaoBarrtrfi caMolmcqeB rl{ua 0IIIIB-60M3 r troaBoJrfier
troJrrrarb HecRoJILKo xoulrft ognonpelreur{o B oAtrrrafioBbrx trJrr4 paBHEIxuacmra6ax.

AN ELECTROMECHANICAL PANTOGRAPH, by Y. F. Yurousky.- A pantograph
forcopvinELimerecordingsinrecLangularcooldinaCesisdescribed. Ibpermibsindependent
changbi of"the scale in afiplit,ude and [ime axis. The design of the ins'lrument is based on
the appJication of the DIIIIB-60M8 type recorder and hllows to obtain several copies
,simuiianeously in equal or differeni scaies.

Bcnrecnra paAraouBilyrreHr{fl CoJrHua orruqalorcfl 6onnruralr AuatraaoHoM
MOrqEOCTr.r I{ AJrr{TeJIbEOCTT{: r{X npOAOJr}nrrTeJrbIIOCTb MO}I{eT 6rrm nOpA4Xa
l ulrn. trnu2 qac,, a rrl{reucl,IBuocrb Melr.Eercfl or !0-2 4o 103 tro oruolrreHl.rlo
r( IreBosMyrqeErroMy ypoBHIo. Perucrpaqufi raKl{x trpoqeccoB oqeEb sarpyA-
EeHa. PaAuoacrpouoMbr BbIHy)r{AeH},I Barll{cbrBarb paAEo[B[yseEI{e Ea caMo-
ur{cqax co cfiopocrbro rrpoTflE{Kr{ JreHTBr, o6ecnesr4saroulefi yAoBJreTBopuTeJIb-
Eyro Barlr{cb r(opoTRrrx BcrrJrecr(oB. B atolr cfiyqae JIeHra c Sarlrlcblo AByxqaco-
BOIO BofrJrecHa IloryqaeTc.fl AJIr4Hofi 6o"nee I JvL rrpu aMlJIrrTyAe, orpaHr.rqeHHoft
mupunort Jrerrrr,r (10-20 c,u). Eo,rrtuofi AuuaMrsecrrrt ArrarraBou Morqnocrl4
BCtrJTeCKOB Br,rHylr{AaeT [epeHflroqaTr, qyBCTBr{TeJIbHocTE rIpI{eMHI{Ha B trpoqe0-
ce pasBrrrr4.s BcrrJrecHa. flprn aroM yMeHblrraeTc.E r{aIJLEAHOCTB I{ SaTpyAEflerCfl
o6pa6orHa MarepI,raJra.

3a npouregrulrri rlrar,r coflHequoft ar(rr,rBtrocrrr craHqlir{ Ea6nroAeuufr nory-
qr{Jrr4 MEOIO qeEHorO MaTepl4aJra. o4naxo B rlerrTpax IIo c6opy AaEELrx rr B rle-
qarr4 rrMerorcfl ToJrr,Ko ra6nusHEre peSyJlbrarr,r Ea6rloAel{ufi, n ro BpeM.fI r(aH
aarrrcer?, IIpeAcraBJr.trrctql{x HecoMIreHHo 6olr,uofi r{rrrepec, oly6ruKoBaHo
MaJro. ocHoBHbrM trpeuflTcrBl{eM cJry?}trlT TpyAoeMHoCTb rloAroroBnr H IIeqarII
oprrrurlaJrbrrbrx salr{cefi. B 6onrrunHcrBe cJlyqaeB {oroHofirlpoBarrue Eetrpuro/I-
HO, Tar( r(aK oHo Aaer oAr{rrar(oBoe coKpaqeHrre MacIxTa6oB tro ocrr BpeMelrr{ rr
tro aMrrJrr{ryAe. B pesyrnrare coKpalqeHrr.a Barlucu 4rI,Inofi 6onee 1-, Ao pa3-
MepoB KHr4?nEofi crpaHrrqbr rep.rrrorc.fl AeraJrr{ npelrenu6ro xoAa BctrJrecRa.
I[poue roro, {orocnoco6oM HeBoBMo}r{Ho r{ctrpaBrrrr BaIIrrcrI, flpor{BBeAelrnr,re
trpu paSruqlroM ycr{Jrerrurr [pr4eMI{I{Ha. ilo aTrrM }r(e IIpI4quEaM HenpuroAeH ,I
o6usnrrfi rraurorpa{, Harpl{Mep, rrrrla fIl-2. ,{rx strax qeJreft Heo6xoAuM rau-
Torpa+, trosBoJl.flroquft uaMell.trrb Maclura6 EeBaBZcrrMo KaH tro octr BpeMelru,
Tafi r{ rro aMnJrrlTyAe. flpouuruJrerrHocrb raKux rraHrorpa+oB Ee BbrtryoKaer.
B cnsau c arr{M n Itprrucnoft acrpo{lran.recxoft o6cepnatopttzr A;nfl. o6pa6orxu
Barrrdcefi paA[otrBryrreuua Coruqa 6r,r;ro paapa6orauo r{ IrBroroBJrego crreqlr-
aJrbHoe ycr:por?crao, cxeMa Horoporo [peAcraBJrena ua {ur. 1.

flplruqun AeficrBu.E ycrpofictna cocrour B cJreAyroqetr. Cauouucerl rrrtra
OIITIB-60M8 c upucuoco6ileuueM AJr.rr ArrcraEr{zouuori trepeAaqu uonaaaulrfi

tlo



fi, coe4uuaercfl qepea rpaAyr.rpoBanrrrfi ge.nureJrr, Harrpfl)r(entr.E R2, II1 co
BXOAOM ApyrOrO CaMollrlrcqa. Ha peoxop4 AaTqr.rfia Ar'rcTaHrlr4oEnrrx uoHaeanuft
-Bo uepea rroreHqr{oMerp fir rroAaercfl Hafipr}fienr{e ot 6araper .6. Hanpnrne-
Erre, cHr{MaeMoe c peoxopAa, rrocryrraer na xa,ru6posanurrfi rrorerrqrroMerp ftz
I{ AeJrr4TeJIr, I1r. Ft BbrXOAHr,rM ftJreMMaM AeJrr4TeJrrr Z1 rro[nJrrorraeTc.f, caMo[I,rceq
runa 9IIfIB-60M3. B nepnrrfi caMorrr{ceq BarrpaBJrflerc.Fr Jrerrra c Barrrrcbro,
fioAJrex{aqefi nonnpoeanrrlo c rraMerreurrer{ uac[rr:a6a unu 6ee Rero. Cre4aqan
cl{creMa caMorrrlcqa orr(Jrloqaercr. ,(nn DToro Mo]r{Ho ,nu6o BbIHyrb JraMrrbr or(o-
Ireqnoro HacHaAa ycr,rJrr.rreJr.s yA-I19, .nu6o orx;rroqr.rrl ero Harrpfl)fierr[e [rara-
HI4'T,

0,6.

0,7,

0,8

0,9

n/'I /./

OIIIIB- 6O M3

I

(Dur. 1, Cxelra ge.rurr:e;ret Harrpfilr{enr{r r4 rrrrrarrrrfl Aarrrrr(a Ancrauqrrorrrr,rx uonaaaauft

Oreparop, nepeMerrlar BpyqHylo Haperr(y rrr{myqero ycrpoftcraa, o6no-
Ar{T r(oHrIoM nepa 6es qepuur opurr{HaJrr,Eyro Baur{cb tro Mepe ee trpoABr{)fie-
Hufl. TaH r(aH trepo cB.rraarro c ABr{xrItoM peoxopAa, To cnr{MaeMoe o ABr{}fiKa Ha-
rrpnx(eHr{e [potropqaoHaJrbrro orr(JroHerrr{Io uepa. 3ro Harrpfl}r{eur{e Barrr4cbr-
Baercr BTopbrM caMotr[crleM. Ec.nu B rrpoqecce HorrrpoBarr[a neo6xo4raMo rraMe-
Hr{Tb MacrtrTa6 rro aMtrrr4TyAe Ha orrpeAeJlerrnyro BerzqI,IHy, To c rroMorqbro Iro-
TeHrlr{oMerpa R, w AeHaAHoro AeJrr{reJr.fr I/1 nno4nrcfl coorBercrnyroquft no-
a{{urlneur AeJreHl,rs Harrpr}fieHIrfl .

fIo:renquouerp -81 rrosBoJrser rrsMer{r4Trr Hatrpfl}fierrr{e, rloAaBaeMoe Ha peo-
xopA Aarsrlxa -Ro, r{ TaHrzrM o6paaou ycrauoBrrrb reo6xo4urryro Maxcr{MaJrbrrylo
aMnJrrrryAy r(orrr{rr.

TIeuerenue lracrura6a [o ocu BpeMerrrr Aocrrrraerc-fl yc:rauonmofi coorBer-
crByrotr{r4x cxopocrefi [por.fl]nr(r4 Jreurbr Ha BaAarotr{eM r{ notrr4pyrorqeM caMo-
uucqax. flpu arolr BoBMoErIro HaK yBeJrrarreur{e, TaK rr yMeHbrrreHlre uacurra6a.
Ec.rra aa4arorqurt caMorrrlcerl rre o6opy4orau yctpoficrBoM AJrE Ar,rcraur{r,rorJ-
noii nepe4asr,r [onaBaunfi, to Mo?r{Ho rrcrroJrr,BoBarb peoxop4 uauepratelruofi
CXOMLI CaMOIII{CI{a, [epeHJIIOqa.f, eIO ]Ia BpeM.E ItOIIIpOBaEIlt.fI COTJIaCHO CXeMe

Snr.1.
Cxopocrr trporfl?nxr{ JreHrbr B BaAalorqeM caMonracqe (cnopocrr Hotrupo-

nauua) BaBr{cr4r or rrcxyccrBa orreparopa Ir cJro}firrocru Bailuclr.. B cpe4uervr oua
paBl{a 4800 nnl,tac.

B upoqecce KorrupoBaurrfi r.ruorAa Eeo6xoArlMo ocra]roBr{rb trepeaatrucb,
Earrpr{Mep, Ar.n r4BMenerrr{.fl Macrrrra6a. O4uaxo cuuxpoHnbre nBr{rareJrrr caMo-
trtrcrleB C.4-09 o6na4arcr 6o,xnuofi unepqneft, rrro trptrBoArlr H BHaq[TeJrbrroMy
rrr6ery JreETr,I trocJre BBrnJrroqeur{fl trr{rarotqero Ealrp.f,rnenua. KpoMe roro,
ubr6er BaAarcqero r4 norlrapymrqero caMotrucr{eB Mo}fier 6rrrr paanusnbrM I4B-Ba
EecoBeprrrenorBa peAyr(ropon, Oto BbrBhrBaer rrenoropoe paccorJracoBanr{e B Ba-
frrrcflx rlo ocr4 BpeMeHr4.

,(,na yuenrueuns arr6era Mo?r(Eo rrprrMerrtrrb ropMo)fieErre ABurareJrrr CA-09
rrocro.srrnr,rM ronoM rro oxeMe $w. 2. Tyu6.rrep caMotrr(cqa AIIIIB-60M8 <Au-
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aIpaMMaD ycTaHaBJrrrBaeTcfi B lroJro?fieHr{e (Br,rHrloqeHo). flpu BnJrroqeH[r[ JreH-
rotrporflHruoro MexaHrrBMa Mr.rftpoBbrnJrrcqareJreM A801A (uo"romenne 1l
oAlroBpeMeHEo cepes orpaHuqr4Barotr{ee colporr4BJreHrre R1u guog ! 1 aapnrxaer-
c.fl ltoHAeHcarop C1 rraua 3@ 800 x 300. flpu repeBoAe l,runpoBbrnilrcqareil.a
B IdcxoAHoe rroJro?(eHrre 2 c uoropa CA-09 cHr4Maercrr flepeMenHoe Halpfl]r{eur{g
lr sepea rrero paBpa]r(aercfl HonAeHcarop. Oueprun KoHAeHcaropa e[rnoorblo
400 am() (12 AO 800 x 300) 4ocrarouuo, vro6u Morop ocrarroBrrJrc.rr Ba AoJrr{
cenyH,qbr, B To BpeM.fl nax 6ea ropMolxeHr{.fl oH Bparqaerc.E rro rTnepr{u[ onoJro
30 cex. flocre paapflAa HoHAeHcaropa nocroflHur,rfi rox uepee o6uorny ABr{ra-

B Kn,
,^:r-, ., . -,

TeJrfl He TeseT, nosToMy I{eT ollac-
HOCTrI ee [eperpeBa r{ BbrxoAa u&
crporr,

MurponrrxlloqareJrrd, yrrpaBJr.fl ro-
qr.re JretrToflpo?.fl ,nHbrMr{ MexaErrBMa-
r{r{, AoJr}r{H},r 6rrrr c6noxrrpoBaubr AJr.fl
o4rroBpeMer*roro 4eficrsua. B onu-
caunoft cxeMe ryu6nep (Ar{arpaMMa}
Molr{er pa6oratr, no cBoeMy HaBuaqe-
rrr4ro r{eSaBucrrMo oT cxeMbr TopMo-

Rt200 ,nierrl{fl, qro rro,BoJr.Eer B cJryrrae Ee-

- 220

ABCIA

ToqHo IIoAI(JIIOqI{rE BMeCTo onHolo HecHoJIbIto CaMOIII4ICUeB rura 9IIIIB-60M3.
flplr nepeycrar{oBxe ruacrura6a r.r B Hexoropbrx Apyrux crynaflx rpe6yerca

fioArrflTb trepr.tr r(omrpy]oq[x caMorrr{cqer, ur:o6rr lre6emarr Herry}rinbrx Jrr{-
swir v rroMapon. 3ro y4o6no AeJrarb, ecJrr4 caMorrncqrr o6opyAoBarb aJrer(rpo-
Marr{rlTH},IMIr rreponoAceMHr{I(aMr4.,{na aroft ueJrrr Mo?n}ro trprrMeHrrTb MaJro-
ra6apnrnoe peJre rr.rla PAC-6, ycraHoBJreHuoe rra Haperr(e rrr4rxyqero ycrpoft-
crBa r(onr{pyloqero caMorrr4cr{a.

Snexrpouexaulrqecfilrii uaurorpa{ rdcroJrbayercr n }tpuucxofi acrpo{uau-
.recxofi o6cepraroprrn Ailfl o6pa6orxu aauucefi paA[ouaryseuraa Connrla.
Vcrpoficrao BrrrroJrnerro B Br.rAe fiprrcraBftI{ R caMorrucqaM paArrorerrecfiorroB
tr oxcrrfiyarr.rpyercfl B rrepepbrBax Me)r{Ay ua6nro4eulrauu.

Hourana,nnubre BeJrrlqr{rrrJ aJreMeHToB cxeMbr {ur. 1 cJrellyrctrIr,re: .R1 - no-
rerrrlr4oMerp IIIS-12 - 1000 on l_ 5%, R, - rroreHqr{oMerp tIJI-Z-l-
III-A-10 000-5% -0,3%, Rs, R4, /iu - couporr.rBJreHr,rx fIT-0,5-196-
1,0; 9,0; 90,0 no*t, coorBercrBeuro, 6 - cyxofi aJreMeHr 1,3 OMII-0,25.

Tpu canaouucqa noaBoJrflror Iroilyqr.rrr, oAHoBpeMeHHo rpr.r RonLrI{ B llaaHbrx
IrJIr{ B oAHoM uacuna6e. ,{rx o4uonpeMeuHoro [oJryqeHu.fl Houurt B paaHbrx
uacurra6ax cxopocrr{ nolupyrcqrrx caMorrr{cr{eB ycrauaBJrl4Barorcfl paarrr,re,
rr Ira BErxoA cxeMbr Sur. I caMorrrrcrlbr rroAcoeAr{Hflro1c.E qepe3 uoreHqr.roMerpbr
I Mon.

Cxerua ylpaBJleHr.rfl JreHTorrpor.fi)r(H6rMr{ Mexaur,rBMa}ru qerbrpex caMonr{crleB
r{ aJlexTpoMarHrrrrrbr\{r4 rroAceMrrr{HaMr{ rrepr,eB rronasaua na (xm. 3. Tar Han
r(oHAeHcarop 3(D 800 X 300 cocror4r r{B AByx rroJroBlrr{ no 400 ntnfi c o6qeii
tovnorl, To nprr MoHTarfle cxeMlr cJreAyer o6parurr, BHIrlraHIre Ha rrpaBl4JrbHoe
BnlloseHr,re draaonoro rr HyJreBoro rrpoBoAoB cerr{ Bo Bcex caMorrncqax nr.r6o
trpI4MeHr{Tb OTAeJrbHBre KOHAerrCaTOpr,r.

Tosuoctb Honr4poBaHr{fl olpeAeJrflercfl HJraccoM Toquocrrr caMonr{crleB }r
l.ns SIIIIB-60M8 paBua 0,5o/o ncefi. rrr{aJrbr. ,{na yuonraHyrbrx Bbrme aaAaq
atoli rosHocrl{ BrroJrl{e AocraroqHo,

ATtK
400
300 I

(Dr,rr. 2. Cxeua erexrpoEr.ruarfr,rqecxoro
TOpMOlr{eHI{.4 OAHOIO ABIrraTeJr_s

o6xo4urr.rocr:u rpor.srr{BarL JreHTy
pasAeJrbrro Ha r(alr{AoM caMolruc-
qe.

Oseur qacro )fieJrareJrrr{o IlMerb
I{e oAlry Korrrlro, a HecxoJrr,Ho. Ouu-
cr,rB aeMoe ycrportcrno rroBBoJrfl er no-
ryqurb r4x oArroBpeMeurro. ,(na aro-
ro Ha Brrrxo4 cxentr {r,rr. tr 4ocr:a-
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Ha {ur. 4 uao6paxteu npr4Mep (orr{r{ Barrr{cr[ BclrJreclta paA[ouaryqeur.r.ff
Conuqa L7.I 1966 r. Ha BoJIHe 70 cns uacuta6e 7l4r'o Bper,IeHrr wLlZto am-
nJrr{ryAe (o). B npoqecce paaBlrrr{r Bcurlecna MHoroxparuo flepexrloqaJracl
rryBcrBrrreJrbHocrb anfiaparypbr. [Dopua BcrlJrecfia, Horopym oH I{MeJI 6rr uprl
rrocro.flHrroM ycr.rJIeHI{Ir, rronaaaHa raM ?r{e (6) a uacura6e ll12 rlo BpeMeHIr r{

11125,1/50, 3/100, 1125,2125, 3125, 4125, t15, l12, 1120, 1150,11125 no aM-
IrJIIrryAe n y'xaaaunofi nocregonareJlr,Hocrl{, coorBercrnyrcqefi I{BMeIreHI{flM
xoe$$uquenta yclrJlenr{r{ [prr Banrrclr BcrrJrecra.

Ecma opluurraJrrHafl Barrr4cb rrpor{BBoArrJracr, Ha caMorII4cIIe c 4pyroii rul[prr-
Eofi reHTbr, Ho B rrp.flMoyroJrbrrbrx KoopAr{Irarax, To ee rar(me Mo}r{Ho cxonl{po-
Barb, trpr{HJretB K crarrAaprHoft 4uarpaunanoft ,nenre lls SIIfIB-60M3.

Ouucannoe ycrpoftcrao AJrfl norrr{poBanr4r-fl npelreunrirx gar[cefi Moxter
trpI4MeH.sTBC.E He TOJTbI(O B paAr4OaCTpOHOMr{rr, HO Ir BO MHOrrrX CJIyqaflX, ItOIAa
neo6xo4rarro uporraBecrrr rreoArrrrar(oBoe corpaqeur{e Macmra6on uo ocfM.
C ero troMoqblo MoEtHo nptrBecTl[ I{ oAHoMy tr.tacmra6y BaIrIIcIr, noryqeHHble
paBr[qHbrMu ua6nrogateJrflMlr c pasHopoAEofi aunapatypoii. Hanpr{Mep' paAr{o'
acrpouoMuqecxrre craHrlura CCCP B rrepr{oA MIf n cyMMe BeJIIr rroqrrr r(pyrJlo'
cyrorrEbre Batrr{cu paAr{or{BJryrrenun Connqa. O4nano Becb DTor'qeuurrit uate-
pr.raJr B HacTo.frqee BpeM.fI HaxoAI{Tc.E Ha paBiluqHblx cTarrql,I.flx Ir AocTytreH
trpaHT[qecHI4 Toirr,Ho caMI{M na6nrogarer.su. flour,rrxr{ cr{creMarrralrpoBarb ero
u r{B,4arr, HaraJror ytrtrpaJrr{cb B orcyrcrBr{e uplr6opa AJI.fl trprrBeAenr'I.fl lrMero-
qrrxc.fi aauucefi H oArroMy uacura6y.

Erexrpouexarurqecxrafi nanrorpa{ HecJroxen Ir Mo}r{er 6r,rrr, lreroroBJreg
xam4oft oprauuaaqlreft, pacronararorqefi caMorrr.rcr{aMrr rr{rla DIIIIB-60M3.

B aaHnroseHr{e trprrrrouy 6naro4apHocrb B. H. My4pouy, IroJIEocrbIo
uB roroBr4Brtrerr,ry p a6ounft anaeuu.nsp ycrpoft crn a.

23 anpern 1966 r.



AnAAEMI4fl" HAYIT CCCP

14 3 B E C T I{ fl }t P br r[ C ]t O It A C T P O (D I4 3 U q E C H O trt O E C E P B A T O P I{ 14.

Tou XXXVII, 1967 n

AHAJIT,{3 CTIEHTPOB O-38E3[, PACIIOJIO?{(EHHbIX HA BbICOIUTX
TA JIAITTITIIECK}IX I}IPOTAX

P. H. E g w a il, e o p o 0 ctca, a

tr4ayuerrr cflerirllr,r gnyx O-aneag - HD 93521 r HD 60848, pactroJrox{errrrrx }ra Bhrco-
$rrr raJraRTl4qecltflx mllpo?ax.

conocrasfleHrr gIiBrrBaJIeHTHbre mlrprrHbr I71 B ctreftrpax 9Ttrx 3Be3A, a TaHE(e paBJltrq-

r{hre rrapaMerpr,r ux a:rlroc$ep c no4o6nrrNrr,r Iapa(TepIrcrI{I{aMI{ O-anea4 u.nocxofi troAcucre-
Imr. tr4a co[ocraBJreHr.rx c.reAyer, uro ar:rrloc$epbr (Bbrcorom[porEr,rx) O-areag B ocuoBr{oM
Iuailo paBruqarorcfl or arNrocd)ep O-auea4 r.irocHoft troAcr{creMbr, Orrfisamrcg roJrbr{o re tra-
paMerprr, r(oropbre cBsaaur,r c fleryJrxprrocrflMl{ arl{x areatr1. Vclruerrne Jrl{ullfi uefirpamuoro
ie.rirrs-v HD 9352t o6rs.c;rrsercn 6orr,rnulrlr nurHporyp6y;rerrrrrllMlr ABI{xeEIr.sMIr r arrrloc(fe-
pe aTor-r 3Bc3AUr.

Orlre.raercrr HeclioJrL,r(o troBr,IflreHgoe coAeplr{aHlre reJrrrf tro orgomeglrro I{ BoAopoAy
n aurocfrepax (Br,rcor{offflporrr,rx) BBeBI{ rro cpaBueHr.rro c O-aaeagarur uocxoft troAcl4c?eMbr
I' fiApar,rrr trJrarleTapnblx rylranuoctoft .

Onpe4e;reur,r a6co;rrorntre BeJrIrqI{Hr,r, ctrenTpaJlr,Hr're RJraccbl Ir I{BMepeEr,r cfiopocru
BparqeHr'rfi r{ccJrelyerrrJx aneag. I4cxo4a rra otrpeAeJrenuft a6corroruhrx BeJrIlqIrH ((Bbrconomr-
pornr,Ix) BBeBA rr AorloJrr{IrreJrbrr,rx coo6paxeHl{ft orrrocl{TeJlblro cBerrrMoctu anea4rr HD
93521 arrcxaabrBaercrr colruesr{e rro troBoAy orrreceHnfl s [2] sroft aBe3A],I H 6r,romlrlr agpau
rrfla]rerapnbrx ryuanrocrefi.

AN ANAI-YSIS OF SPECTRA OF HIGH GALACTIC LATITUDtr O STARS, bY
R. N.l(nnaigorodskatla..- The speclra oI two high galacLic latitude O sLars, HD 93521
and HD 60848-, are st,uilied. The measured lVn and also various paramelers of Lhe at,mosphe-

res oi these slars are compared wit.h similar characLeristics of O slars of tbe flat subsystem.
It, Iollorvs LhaL Lhe aLnrospheres of hiEh galact,ic laiit,ude O slars do not differ appreciably
from those of O stars of the fla[ subsy"sue"m. A difference is found only in paramebers which
are conrrecLed with Llre pcculiaritiesof lhese slars. The inlensified neuLral he]ium lines
observed in the spec[rum of HO 93251 are explained by the existence of large microturbu-
lent moliorLs irr Lhe atmosphere of tbis sLar.

A somewhal higher hellum abundance as compared Lo hydrogen is noled in Lhe a[mo-
spheres o[ hig)r galactic lat,itudo stars as compared to O stars of the [laL subsystem and
riuclci of planeLary nebulae. The absolule magnibudes, specbral Lypes and roLaLional ve-
locil.ies oI Lhe inlirst,igated sLars are derived.0n the basis of debefminat,ions of absolute
masrilude3 of hiEh Ealactic la[itude stars and addilional considerat,ions on Lhe lumino-
silf of HD 93251" siar it, is doubtfulthatthisstarwas formerly the nucleus of a plane-
tary nebula as proposed in [2].

Itax r,ranecrHo, BBeBAbr ctrer{TpaJrrrrroro KJracca O otnocarc.E r( urrocroli troA-
cr,rcrcMe Harrrefi laraiirunu. o4nano cpeArr o-aree4 Bcrpeqalorcfl sBesAbr (npar-
Aa, rrSBecTIrLre [O]ta B ]re6oJlr,IIIoM ql4cJle), pactroJroEtelrrrbre Ira BbrcoKl{x raJIaH-
Trrqecr{rrx ur{porax. 'fanne BBeBAbr rrprru.rrro rra3r,rBarb ((Bbrcomomrrporl{brMrr)).

Bce onr.r r,rMercr oqeut,6o;rr,nrue HoopAlruarrrr z (uopa4Ha L000-2000 nc), xa-
par{repHbre AJrrr trpol\,re}Ityrovnoft r{ Aa}fl e c$eprauecxoft uo4cucrett.

Hecxonr,Ho Jrer r{a3aA f. A. Iypaa4an [1] BbrABtrIryJr rrpeArroJroxteHl{e o
TOM, qTO 3Be3Ar,I paHrrr{X Ctrer{TpaJlbHbrx nJraccoB, HaxoAflqldec.fl Ea BbIcoHIIx
IaraHTr,rsecKrrx urr4porax, MoryT 6rrrr 6rreltrrrMrr flApaMr4 rlJraHeTaprrbrx Ty-
MaHHocreft. 'Iaxoe npeAnoJroE{er{ue AeJIaer 6olee [oH-flTHbrM, c ToqKr{ SpeHLrfi

f. A. Iypaa4ana, cyrqecrBoBaurre oA[HoqHErx O-aaea4 B arr{x mrrporax.
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,flocreAnue H€ Moryr 6rrts ocratr(aMlr paapymeHrrhlx O-accoquaqufi, tax xafi
,rra raxr,rx Bblcoxr{x mr{porax O-accoquaqufi ne 6nnaer. Izlanectuo, sro rApa
rrJr aHer aprrbrx ryMaHrrocrefi sn.nsrorc.s o6renranra nuanofi cBertrMocrr{. }tpoirae
Toro, Molnr{o npeArroJlox{I{Tb, qro BcreActsue ne6orsmoft npo4oJr}nr4TeJlblro-
crr{ }r{rrgHr{ UIaHeTapHbIx TyMaHlrocreft ux flApa I( MoMeHTy I4cqeBIIoBeEIIf Ty-
IrauHocrr{ Moryr coxpaH.rrrb npr{Brraxr{ Hecraltrr{ouapHocrl{. floarouy Bce (BbI-
.oortoIutrporrrbre)) BBeBAbr, o6,na4arcrque rrprlBHaltaMI{ HecraI{I4oIrapHocrl{ T.

Hr,rsHofi cnerlrMocrllo, I. A. IypaaAflIr Lr P. X. Oranec.sn [2] otuocsr n 6rrn-
rrrllM fApaM rrJrarreTaprrbrx TyMaHHocrefi. O4uano Hprarepuft ([pI4sIIaHII HecTa-
I{r,roHapnocr[) He oqeub y6e4nteneu, rrocnoJlbny rorrru nce O-anea4br flBJr.ErcTcrI

rrecrar{r,rouapHr,IMl,I o6t,entanlt I{ B To }fie BpeM.E - BBeBAaMlr srrcoxofi cBerrl-
Mocrr,r [3] . Hpurepufi <uusxa.fl cBerlrMocrbD rrpeAcraBJl tre'rcfl 6o"nee ynepeHHbrMt

EaAo roJrr,Ito Aocraroqno y6e4I,rteJlblro Aor{aaarb, qro BBeBAa 4eficrnlrr:enr,uo
o6na4aer uuaxort cBerrrMocrr,ro, uro6rr orHecrra ee H 6rramraM tIApaM TIJIaI{erap-
rrbrx Tyr{aHuocrefi.

3auetuu, qro l. Afu 141 o6napyxra;r arroMaJII{I{ B xr{M[secnoM cocraBe
y AByx cBepxrrrtaHToB Tr{[a F Ia, pacuoJro)fieHrrbrx I{a Bbrcoxux TaJIaHTI{qe-
cxrrx rrrpoiax. O4naxo ((Bbrcoxollurporuufi> cBepxrl{raHr 11 Leo (A0 Ib), uay'
.rennrrri n pa6orax [5, 6]; auouannrt B xr{Mr{qecxoM cocraBe lre flonaabrBaer.
floarolry nesaer{cuNro or roro, .flBJrrrrorcfl Jrr,r (BbrcoxorrrrrporHbleD anea4r,r 6rrn-
rrrr{r,rr,r rrApaMrr rrJrar{erapHbrx ryMaHrrocrefr. putvt Her, r,rrrrepecHo Bbrflclrr{Tb, or-
Juqalorcrr JIr{ ETI,r BBeBAbr rro HanIau-nu6o xapanTeprrcrl4r(aM or o6trsnrilx
O-aneaA unocrori rroAcrrcreMbr.

Cpe4r,r uayseuHbrx HaMrr B o4noll r{B ilpeAbrAyqlrx pa6ot [7] O-aseaA [Nre-
rorcrr ABe BBeBAr,I, HD 93521 r,r HD 60848, pacrrorlo)fieHHbre IIa Br,rcoltrrx ra-
JranTrrqecxrrx flrrrporax. B ta6.n. t npune4eubr ocuoBur,re cBeAer{Irfr or}rocI{TeJrr,-
.rro arrrx BBeBA. HeHotoprre I{B HI{x (co4epmaqueca n ctor6qax 7, 9 a tl) ou-
peAeJreHbr rro HaIur,rN{ AaHHT,IM (cu. nuxe).

MII
ua [8]., *,. lflfii ,Sp
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I

fi;',,I I I t:: lssx I

os Jo
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Ha4o sarr.reu{rb, qro B ctrer{rpax anea4HD g352lnHD 60848 ilrrrrvr oqeHb
nrrr4po(lre r.ra-aa 6onsmux cropocrefi epaqenrar (crrr. cron6eq 10 ra6r. 1). Hpo-
ttte roro, o6e etr.r ((Br,rcoxoltrr{porHbre)) BBeBAbI o6,ra4aror alroMaJrbHr,rMlr uo cpaB-
rreHuro c o6r,rsubrN{r,r O-aneagaulr (raxux xte c[er{TpaJlbHbrx HJIaccoB rr KJIaccoB
cBerr,rlrocrrr) cuexrpanau, paaJr[qarcrqr4Mr4c.fl r( ToMy ]r(e Me]ilAy co6ofi.

oruetult, rlro 3Be3Ay HD 93521 f. A. IypaaArIII II P. X. Orauecan yre-
per{Ho orrrocflT n 6rrsuur4 flApqM rrJranerapubrx ryMaurrocteft, cuutax ee He-
crarlr,roHapr{oii aoea4oii nrsHofi cBerr{Mocrr{ [2] . IIo onpeAeJreHr.rtIM rre tr4. M. Ito-
rrr,rJroBa IB] a6co;rrorr{a.fl BeJrrrqr.rna srofi BBeBAbr paBrra - 5m,27. flpe4cran-
Jrfler HecoMrreurro t4rrrepec eqe paa onpeAeJrr{rb a6conrornyro BeJllrqulry BBeB-

4u HD 93521, sro6rr lpoBepr{rr, rrpeArroJrox{eur,re o ee upurraAJre?r(Hocr\t H 6rrs-
urrNr -rrApaM rrJraHeraprrbrx ryuannocrefi,

, 
Hacroarlaa pa6ora nocBarqeua B ocrroBrroM aHaJrrray clexTpoB DTrrx AByx

(Br,rcoHorrrrrporHr,Ix) BBeBA, HD 93521 z HD 60848, c I{eJIEro BbrflcHr{rb, qeM

,arrr BBeBATJ orflusarorc.E o:r o6rrsHrrx O-anea4 u.rocHori troAcr.rcreMbr. ,{,ux aro-
.ro cneHrpr,I o6elrx BBeBA cpaBllr4Barorc.E co crreKrpaMrd craHAaprlibrx BBeBA,

B HaqecrBe Koropbrx nn6paun 10 Lac u HD 20948L (crrr. ra6n. 1).
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__*1.^Ar^{ onpeAeJreHr{.s a6corrorstrrx Berrquu rrccJreAyeMbrx BBeBA, oco6euno
HD 93521 , Mbr racrroJrr,BoBaJrrr r.rueroqniicr y Hac ognopo4urrfi Marepr{aJr AJrfl
O-anea4 [7]. Auanorrrqllo roMy, r(an aro AeJraJrocb n pa6ore [81, 6rrnu nocrpoe-
Hbr saBr4cr{Mocrrr aHBr{BaJreHrE_rJx m4pr{H 7[ no4opo4urrx .rrunufi (Hp, (H, *
+ FIs)/2, Hz * Hr, H, * Hro * Hrr) or a6conrornnx Berrrrr4H- f ua 

'l8I
AJrfi BBe3A B CneRTpaJrr,HoM r4rrrepnaneoT,T-O9,4, x noropoMy orrrocflrcfl r{By-
qaeMr,re HaMr4 3Be3Ar,r.3tra SaBl{cr{Mocrrr rrpr.rBeAeHr,r na srar. 1. Bxo4a B Etrx
c W\Bo[opoAHbrx lv:r,nit aoea4 HD 93527 u HD 60848, r,tr oupegenseu a6co-
JrrorHbre BeJrrrqrrrrbr 3rr{x AByx anea4 (cu. cror6eq 9 ra6n. 1). Orur oHasaJrr{cb

l'4u

-7

@ur. 1. Sasuc[Mocrr4 771 ro4opo4nrrx tnnuftor BeJrrrqrrE

Mu Atrx BBeBA B ctrenrpaJrrrroM trrrrepBaJre O7,7 * Og,4

paBHPIyrr^_ 4iB7 grn HD 93521 (cpe4nee ilo qerbrpeM xpurepuana) t -bry784rr HD 60848 (no o4uonay ilu[], Hprrrepldlo rla-Ba r{aJrr{qrr.fl eMnccrr;g BocraJrr,-
HBrx BoAopoAEErx JrrrElrax). ?Irax, 4na HD 93521 urraeeM raKr{e oqeuxra a6co-
nroruoft Beruqllulr: .-\fzt (uo oupegeneuuro 14. E(onunona), -4i87$(uo ua-
rtrEM OrrpeAe.reuvau). 3rn onpegeJreHtr{f, fiaH Horr4secrBeHHbre, geilsrorc.fi 6o-
JIee yBepeHrrbrMr4, qeM HasecrBeHHhre plgcylr(AeHr,r.a aBropoB pa6orr,r [2] uo
troBoAy nuaxort cBerr4Mocrr{ BBeBArr HD 93521.

Qpeauee )r(e Brraqenrae a6conrorHr,rx BeJrr.rqr.rn flAep rro orpeAeJrerrrt.fiM
7I. C. IllnnoBcnoro [91 cocranr nwr {4m, - +G,?, a oo il. Bepuany tt0i -tom-rz.

Oruerrau eqe cJreAyroqee Ba?r{Hoe o6crosrenbcrBo. tr{a pa6orrr [ll] c;re-
Ayer, qro B crreHrpe aoea4rr-HD_ 9SS2T, rroJryrrerrHoM c oseHr 6onr,moft 4rzcuep-
ctrefi, uexaBeBAHafl Jrrrnrtfl K Ca I paa4eraerc.fl rra qerbrpe r(oMrrogenrrr. Dro
roBopr4r o Haflr4srrr.r uoTpafinefi Mepe qerErpex fasoBBrx o6ranoe MerfiAy BBeB-
gofi n na6nroIarelem. Ecnra 6rr anea4a HD- 93521 o6"na4ana ulrenoft cseru*o-
crblo, _Kar{ .rrApa uraHerapHbrx ryMaHrrocrer,l, ro paccro.flEl{e go etoft sBeSAbr
6srro 6rr [op.flAr{a 50-100 nc. Ha rar{oM paccroflHrrr{ se lroxrer 6rrrs cronn
cra,nruofi uexanea4nofi lrtrlgtrv K Ca I, Horopas na6nro4aerca n cuexrpe HD
93521. flpz nauefi or{eHxe kI : -4T87 paccroauue erofi BBeBAbr o, iorrrrrra
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paBHo 2250 nc, aee HoopAI'IHa-
ra z paBHa 2000 rtc. Ecnlr
YqeCTL, rITO Ha 6O.nr,mUx HOOP-

ArrHarax z troptiAl{a 1000 nc
o6uapynrunaercs 6o.;rr,ruoe qrlC-

Jro ragoBr,rx o6nanos [12], to
Hairuqr4e cJIoEtrroI,l crpylirypbr
y nuulru K Ca I etofi BBeBIILT

BIIOJIHC trOH,[ITHO.

,{o6anuu etr{e, qro, corJlac-
no [12], y HD 93521 cyuuap-
HA.fl I,IHTEIICIIBIIOCTI TTNUT,TU K
Ca I s 1,7 paaa 6o,rr,tue, uelt
y cBepxlrrraHra p Leo, uaxogR-
qeroc.fl [pr{MepHo B roM }I{e
rratrpaBJIerlr.r[ Ha paccro.sHrlrr
tropflAlta 1000 nc. Orcro4a cre-
Ayer, qro paccroaHr{e Ro HD
93521 Rorntuo 6r,rrs uo npafi-
uefiuepe 2000 ruc. C;re4oBarerrr-
uo, HD 93521 gonxrua o6;ra-
Aarb Brrcoxoii cBerr,rMocrbro.
Ha ocuosaHrtrr Bcex npr,rBeAeH-
ur,rx Saxron orr{ocr{Terrbuo a6-
co;nrorsofi BeJrrrqrrFrbr HD 93521
oTrrocrlTb 3TV 3Be3AV X 6rrnrur,rnl
fIAp aM IIJr arreT ap]lbrx TyM aHHo c-
Teft secbN{a coMHrrreJrbrro. Ou-
pe4eJreHrre a6corrornoit nenu-
qr{H6r BBeBArr HD 608z18 Merree
yBepeHHoe, I{o r{ ro HeMy Mo}n-
HO CyAI{TE, rrTO ETa 3Be3Aa I4Me-
eT BbrcoKyro cBeTr{MocTb, Tan
qTo BpflA Jrrr r1 oHa r(aH ((B6rco-

KOrtrIIpoTIrafl D SBeSAa rrB JrtreTcfl
6r,rsmrM .flApoM ulauerapuor,i
TyMaHHOCTr4.

Ftpoue roro, 6rrnlr npor,ra-
BeAeEbr noJrr{qecrBerrHbre onpe-
AeJIeHLIfl CtreHTpaJILHbIX nJIaC-
coB r{ r{3MepeHr,r cr{opocTr,r Bpa-
IqeHr{f r,rccJreAye},rbrx 3BeBA,
TaI( Itart He AJLfr Bcex r,r3 HIIX
oIIpeAeJreHr,I 3Tt1 Be;[rrqr,rHbl.
Harnlr oqeHnrr c[ertrpaJrbHbrx
r{JraccoB xopomo (o npe4elax
ouu6ox) couracyrorcrr c orpe-
AeJreHr.rflMr.r cnenrpaJrbHbrx

@nr. 2. Cpanrlenne I;Z1 nlrnr.rfi paa-
II4qHbrX SJTeMeETOB B CrrertTpax
aaea4 HD 93521 t 10 Lac (a), HD
93521 n H D 209481 (6), HD 60848 n

t0 Lac (o)

J - H-fluEr4r4; 2 - r[Hr,rr4 He I; a -rtr-suu Ife II I{ ocrarbrrbtx aJreMeHToB
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fiilaccoB B [8]. O4naHo cltopocrrr BpaqeHrr.fl, nafi4eunr,re HaMr4, BaMerHo 6o,rr-
'me, qeM n [13]r u 6oree yBepeHrrrl, ran ftan [rlpr.rHbr :-nu:s.nir rr3MepflJrrrcb no
norrrypaM, o6pa6orauubrM (morJraHAcnr,rM)) MeroAoM ll4l.

2. lrnn Bbracrreur{fl Bollpoca o6 orrlrsr,rrl (Bbrcoxorrrr{porHbrxD O-aneag or
O-anea4 u.rrocnofi lroAcr.rcreMbl MbI cpaBrruJrl4 er(BrrBaJreHTHbre mr{praHbr llnufr.
:paBruqHbrx sJIeMeIrroB B cIIeHrpax anea4 HD 93521 w HD 60848 c aHBr{BaJrerrr-

HLIMI{ mI4prIHaM[ TeX me lUUlrft
B CtreHTpax cTaHAapTHbrx 3Be3A
10 Lac u HD 209481 ({nr. 2).

I4urepecuo cpaBrrr{rr, otrpe-
AeJIeHI,Ifl SI{BI{BaJrerITHbIX mII-
prrrr BoAopoAHbrx r{ feJrr{eBbrx
nytuwir. B crrenrpe HD 93521 (a
ran)fie Apyrux anea4) c otrpeAe-
JIeHr{flMr{ Wt,e. Bu.nrsmca [15]
AJr.rr arr{x }r(e BBeBA, uro6rr y6e-
AIITbC.fl, IIeT JII{ CIlCTeMaTI4qeC-
HOIO pacxo)r{Aerrr{.fl Me}r{Ay r{a-
ItrI{Mr{ rr ero Aar{HbrMrr. }tpoue
TOrO,9TO trOBBOJTTIT CyAI{Tb O

TOqHOCTI{ OnpeAeJIeHI4fl BeJII/t-
qpru Wt., oco6euuo gna HD
93521. Ha {nr. 3 upunegeuo
rar{oe cpaBrreur{e Arrfl HD
93521.

Couocrasr.fl Jrr{cr, TaH}r{e p aB-
rrtsubre trapaMerpbr am,rocSep
anea4 HD 93521 u HD 60848
c Tanr4Mrr E(e trapaMeTpaMrr aT-
ltoc{ep crar{Aaprrrbrx BBeBA.
Itveercs B BrrAy cotrocraBJre-
Hrre aJrer(TporrHbrx uroruocrefi ,
uorrrrsallrroHr{brx TeMneparyp,

rullxporyp6yJrerrrHbrx cltopocrefi rr Apyfrrx Beruqull (ra6.rr. 2), oupe4erer{Hhrx
uaulr [7] AJr.fl rrccJreAyeMBrx r{ Apyrux O-aaea4.

Ta6nv4a 2

@ur. 3. Cparnerre T;Z1 Bo,{opoflurrx lruunft (mpyxt-
y_r! ! ,urqr.rfi ueftrpaasuoro rerrr.rf (tounu) B ctrer(rpe
HD 93521 tro EarrrrrM [aEHbrM r tro otrpeAeJrerrrrfiM

9. Brrr,suca

HD 60848
HD 93521

10 Lac
HD 203481

13,98
14,18
13,97
14,04

34000
33250
3{050
32250

L5,44
15,59
15,60
t5,45

15,05
14,99
'1,4,52

74,77

(16,01)
15,54
74,75
15,22
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3t
'tl

50

139

3t
J'

26
27

22
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Auailras ctrexrpoB r4ccJreAyeMr,rx BBeBA, paccMorpeHrae {ur. Z, B w r.a6r.. 2
rrpIIBoAr.rT K cJlenyrcrquM SafirroqeHrt.rrM,

1. B cuenrpe HD 93521 snsuBaJreurlrbre rtrrdpr{Hr,r acex rr4ur,rfiycr{JreHbr
rro cpaBHelrrdro c Dr(Br4BaJIeHrHbIMrl rtrrrpr{HaMr[ arr{x }fie rraunli B cfler(Tpe oralr-
.[aprubrx anes4 10 Lac ra HD 209481 . Ho oco6enno ycraJrerrEr rrnzu sefin-
paJrbEoro reJrr{fl (upurraepuo n 4na paaa). flp, cpaBHerrr4rr c 10 Lac ycraJreEr{eM
.aa cser ue6o.nr,uoro pa3ruqr,r.fl B crreHTpaJrr,rrbrx KJraccax Mo?nHo upene6peur
[]l-. Moxtuo orMerrlTb, qro Jrr{}rr{r{ neitrpa;rr,uoro reJrrr.fl B crrexTpe Hn gSSZf
(09,15) IrMeror rrplrMepno rar(yrc rxe rrrrrencrrBrrocrr,, Han r y BBeBA crrer(rpaJrb-
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Horo r(Jracca B{, ua;ro orrlaqarcquxcrr or atofi aeeagrr IIo cBerlrMocrm. 0ro c.ne-

,qyer r{B cpaBrrearlfi rramrrx AaHrrr,rx trqra I-ID 9352L c AaEHEIMI{ AJIfl BBeBAbr

40 Per (80,9 -4T0) ua pa6oru [161.
2. Ha6;rrolaercr xopomee corJlaclre Halrrrrx orrpeAeJlelrrrft trUi no4opoAEhlx

I,r reJlrreBblx tunlrfi B cner{rpe HD 93521 I4 Apyrlrx BBeBA c oIIpeAeJIeEfifMI4t
Bn.rrrsr,rca AJIE DTr4x 1r(e BBeBA. l1o gaunrru Brarssuca ilyrnwra HefiTparbuoro
.reJrrr.E B crrer(Tpe HD 93521 ran?r{e aHarr[Terbuo ycrlJrenbl rlo cpaBEeHI{Io c Jrr{-

HrrflMrr uefirparr,noro reJrl4r.rl B crlenrpe 10 Lac.
3. B cuentpe HD 60848 HIrBr(Ire qrlerrbl 6atrueponcroft cepulr BoAopoAa

.ocn'a6nesr,r nprrMepuo Ao IIs. Oueora4no, oro oc,ira6neul{e cBflBaHo o ITaJII{qI{oM

IIE,fIBIIOU AMI{CCIII{ B JItr{HtrI,EX,

TaH HaH B fi]g.]firtkt HB eMraccufr
;ua6rro4aerc.rl B .rrBHoM BrrAe, a
.Jrtrtntr H, uotnocrbro BaMbITa
auucorefi (Snr.4). 3nea4a HD
(60848 coAepxrrrcfl B KaraJrore
Be z Ae BBeBA Mepr,rnna lr
Eepnern ll7l w no BrrAy noH-
TypoB SMr.rccr{orrHr,rx BoAopoA-
grrx .uuntrrf osettr, [oxo]r(a Ha
BBeBAy 59 Cyg (O9,5e), r{By-
rreHHyro A. A. Boapuyxona [18] .

Cnopocrs nparqeurl.rr HD 60848,
,oIIpeAeJIeHr{arr HaMr.r rro JTLIHT4.EM

xeJrr{.fl, paBHa 422 natlcen u
cpaBHr,rMa co cHopocTrrro Bpa-
qeHrrn 59 Cyg (450 rcnlcen).
'Ornocnrenruo O-anea4 Mo?nuo
oRaBaTb, qTo KorAa y rrrrx Ha-
6nro4aerca crrtJlIlHa.a evrrr.ccutr
B. BoAopoArrblx JrlrHr4flx Hor, HB,
IIr, to cr{JIr,Ha I{ Dr{I,Icclrfl y xa-
llaKTepHbrx AJr.f, aTr,rx 3Be3A Jrr{-
'nnfi He II, l, 4686 n N III,
l'?,, 4641- 34 1191. O4uano
HD 60848 ro cBoeMy ctrexr-
paJrr,HoMy r{Jraccy rr cBerr4Mocrr{
(crra. cror6eq 7 ra6r. 1) oriro-
cr{Tc.fl r( re}r O-aseaAaM, y r(o-
topbrx rrpr,rauar(rr Of-anea4 upa-
r{TprqecHr{ eqe He rrporrBJr.sroT-
cfl. Snraccuro B BoAopoArrr,rx
JrtrrHr,r.sx Mo?r(Ho o6ogcnurr reM, r{To ara BBeBAa trogAlrero
4aer cnoiicrBaMrr, xapar(TepHbrMr{ AJr.fl Be-aoes,4.

troAr(Jracca o o6la-

4. I4a paccxrorperlrrfl ra6n.2 Br4AI{o, rlro trpanrrlsecnu Bce trprrBenenqlle raM
napauerpir aruoctfep ((BrrrcoxortrrrporlrbrxD anesg HD 9352L u HD 60848 u
crarrAaprrrbrx BBeBA 10 Lac u HD 20948L MaJIo paaJlrrqalorcfi Melr{Ay co6oft,
3a I,Icr(JIroqeEr{eM Mr{nporyp6y.nenrnbrx cxopocreft gna HD 93521 , EafiAeuubrx
Iro JTI,II{r{flM EeiiTparr,Eoro reJrrr.s. Onu oxaaa,nrrct B 3-4 paaa 6onrrue, ueu
urarporyp6yJrenrurre cxopocrrr y cralrAaprlrbrx BBeBA u noo6qe y Apyrl4x
O-aoea4 t7l (-100 rcnlcen trporrrB *30 nn.lcerc).

Vqr[rrrsa.fl Hafli{qlre rar(ux 4nyx {aHroB, r(ar ycrrJreHHbre Jrvlluula HefiTpailb-
Horo reJrr{.f, n 6onsmue rvruHporyp6yJrerrrHhre cxopocrlr, uoryqeHubre rlo ETrrM

rlrHrr.aM Arrrr aBeBAbr HD 93521, Mr,r upuxoAr.rM K cJreAyloqeMy BbrBoAy. B oueHr-
pe HD 9352L rru:rrw.{ HefirparbHoro reJrr4fl ycrdJrenhr Ba cqer 6o.nr,ruux Mr4r(po-
:ryp6yneurubrx ABr{Her{rafi s atvlocr}epe sroft BBeBAbr. B cnyuae cra6arx luuuft
urnnpotyp6yJreETnnre ABr{}fierrr{.rt rrpar(Trdrrecrtfi He yBeJrrrql{Baror anBtrBaJlerrr-

I
t/1

1,3

I,Z

1,1

t,0

0,9

t,0

0,9

08

lr0

0,9

O,B

@ur. 4. Honrypr,r BoAopoArrux flunuft s ctrel(Tpo
HD 60848
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Hbre mI{pIIHrr (crrl. [7]). flosroMy, EarIpIIMep, JIr{Etrr{ rronr.rar{poBauroro rerr{.s
B cneHrpe HD 93521 , r(oropbre noo6qe y BBeBA ctrexrpaJrbHrrx xlaccon Og,5
cpaBHVTeJrr,RO Cna6rre, ycrrrreHbr MeHbme. Mr.rrporyp6yJreHTrrbre cHol)ocru no
rI4Hr.sM He II s cnexrpe HD 93521 cpaBHrrMrr c raxr4Mrr me lruxporyp6yreur-
IrbrMr{ cHopocr.rlMrr B crleHTpax crarrAaprHbrx BBe3A. TaHoe o6rscuenrae aHoMa-
naft. s cnexrpe HD 93521 Halr{ercr sanr 6o"iree npaBAotroAo6nrrn, qeM Bbrcna-
BErBaHr{e Bu,ns.anaca o roM, .rro HD 93521 rrromer npeAcraBJrsrs co6ofi crrcreMy,
cocroflqyro r4B BBeBAbr O ra xapnuxa 83 [20].

,{,na nuncueHr4fl reFrerlr.Iecnoii cBalvr Me}flAy flApaMr.r IrJral{eTapubrx ryMaII-
uoCrEft I[ (B},IcoHoItrI{poTHhIMI,ID SBeBAaMII, c o,quoii cTopoHbl, a Tax,fie oTJII{III4,fl

x* a

x

u

a

cl
oZ
oJ

04 05 06 07 08 09 tso
5p

@ur. 5. SasrcuMocrrr rorapu(ilror orromesuft rrtrceJr aroMoB BoAopoAa

I3.iT.n"##""',tiu$*'f."J"#"iffH'J"f TTf"llXX?d#:tfi'#:i3l-
TpaJIbESIX ftJTaCCOB ATr,rX 3Be3A

7 - O-BBeBAr,r (OA I{ Of) nnocxofi IloEcrrcreMbr; z - 70 Lac (ocHoBHaE craHAapr-
uas ssegAa); .,: ((Br,rcoHou[porHbre)) BBeB.qbr; 4 - t{Epa rrJraHerapH},IxryMaHHocrerI

rrocJre4nrrx or o6brsHlrx O-anea4 rnocxor,i rroAcrrcreMbr, c 4pyrofi, rrnrepecHo
cpaBHrrrr, orHorrreHrre coAeplr{aHrr.fl BoAopoAa H reJrrrro AJr.rr BCex atux o6rexron.

Oupegeneulre orrroueur{s H/He Ailfi ropflqux BBeBA rrBJrtrerct{ rpy4nofi aa-
4auefi. Enr.rro usoro rolbrron (Vuaonr4, Augepxrarn, Tpanr.rur r{ Ap.) uafirlr.
Dro orHorrrenr{e. flo.nyueurr paBHr,re ortreHxr4. Brr.rucreuua ,(ayramy 1211,,
ocrroBaul{Ere tra reoprr}r flexepa u paaruqHbrx MoAeJr.Ex arrvroc{ep, [onaaaJrr{,
qro noilyqeHHoe orr{oueur.re H/FIe oqeHb clrJrbHo BaBrdcrr? oT trapaMerpoB yrnrr-
peHfirr rlur.ufi. reJrr{.fl. B uacroaqee BpeM.E Aarrur,re o6 ymzpenn}r Jrr{Eur{ r{eAo-
cTaTorllro Toqubr ra naz6onee trpaBAotroAo6uum upun.flTo csuTaTr, BuaqeHr{e ro-
p.nAna HlHe:7 1221.

Vqnrrrra;r cJroxtrrocrb aroro Bonpoca, a raxlr{e cpaBnr.rrerr,no ue6o"nr,uyro.
Aractrepcr4rc rrcnoJrr,ByeMbrx HaMrr clexrporpauna (33 Alun), Mbr orpanflqvilncrr.
4I-fl.gaqgf BaAacu paccMorpeur{eM orrrorne:auft lgNs,2HlNi(He I) u lgN6,2Hl
/Ifu(He II) gnn r{eJroro pnga O-aneBA. Er,uru rocrpoeubr BaBr.rcr4Mocrrr err4x or-
rloueErart or crrexrpaJrruoro RJracca (Slrr. 5). SnaqeHr.rs lgNo,sHlNp(He II)
AJr.fi .flAep lrJraHeTaplrbrx TyMatrHoc:reii ganeCenbr lro AalrHrnr A.n.irepa lr Bun-
c9F1J2QJ. B ra6n._3__ up_raneAeHbr qrdcrrerrHbre BraqeHr{s ornomenwfr. Ns;LHl
lN1(He I) u Ns,2HlIfe(He II) Arrfl HetrocpeAcrBeuuo rrurepecyroqrx Hac
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o6.reHTOB. tr4e ananuaa Snr. 5 u ta6l. 3 Cne4yet, cro orflomeHl{e qIICJIa

aroMoB BoAopoAa Ha BropoM ypoBHe H qI4cJIy aroMoB uefirpa.rr,Uoro y uoHI{-
.Br,rpoBaurroro TeJIIITI Ha BoB6ylItAeIIHbIx ypoBHflx AJIfl BCex paCCMorpeIIEbIx

I-ID 60848

HD 93521

t0 Lac
rrD 209481

TC 418

IC 2L4S

NGC 2392

IC 4593

08,3
09,2
08,4
08,9
o7
07,5
o6
o7

2,5
3,9

t2,0
4,9
4,7
6,9
t,g
7r7

0,3
1,0
7,L
L,7

O-aaea4 r4 .flAep trJral{erap}Ibrx ryMarrHocrefi [puMeprro oAHoro [opflAxa, 1ro

Bce ,Ite aTo oTlIoltreHrre AJr.E ((BbrcoKortrrrporHr,Ix) O-aoea4 rlecr(oJrbr(o MeEL-

[re, qeM Alra o6LIsEbIx O-BBeBA II flAep uJIaHeTapIIbIx TyMaH]IoCreIt. 3TO CBu-

AeTeJrr,cTByeT o ToM, qTo coAep}IrarIr4e reJIr{.fI B aTMOCsepax (B},ICOHOmI{pOTI{[IX))

O-traug MoE(eT 6rrtr ueCXOJIEKo IIOBbIItreHO IIO CpaBHeHI,IIO C O6brsHbIMr O-
BBeBAaMrr I{ .flApaMrr rrJrarreTapl{brx TyMalrHocTefi, PaccMoTpeHEbre oTlrorreErr.r

AJr.FurAep urauerapgblx ryMaguocrefi 6ruxe H o6bIsHbIM O-anee4alr, qeM K (BbI-

ConorrrrrpoTrrblM)), u tre corJlacyrcTc,fl C IIpeAIIoJIo)fieEI{eNI I. A. fypsaAflEa o re-
Herr4rrec(ofi cB.nar{ Me}nAy (Blrcoxortrr{porubrMrrD O-aoea4alrra rr flApaMrr rrJraue-

TapHBrx Ty^{aHrrocTefi .

BbIBOAbt

1. Hanru olpeAeJrerrbr a6corrorsrre BeJrrrqrrubr (Btrcono[rrrporHr,rx) 
-B,B0BAHD 93521 u HD 60848. flpoee4euo cpaBlrenue Berusur IgNo,zHlNr(He I)

vlgNo,HlNu(IIe II) AJrfl (Br,rconoltrrrporl{brx)), o6brsHbrx O-aoee4 r'r .rlAep trJra-

HeTapHErx ryMaHrlocreft.
Ha ocnosaur{r/t ETr{x peayJrbraroB r.r AonoJrrrl{reJrr,Hr,rx coo6pax{eul.{fi orno-

cr.rreJrr,Iro cBerl4Mocrl{ HD 93521 oTHeceHI,Ie aroft sBeBALI aBropaM[ pa6oTbl

[2] H 6rramr4M .rIApaM lrJrar{eraplrbrx ryMalrHocreft BecbMa coMI{}IreJIbHo.' ' 2. Ha6rrloAaeMoe ycI{JIeHI'Ie ilrruufi. HeitrparbHoro reJrl{rr B crrerrpe HD
93521 no cpaBHeur.rrc co crarrAaprHbrMr{ BBeBAaMI{ Mo}nno o6t.aculrrr, I{aJlrrqrreM
6on r,mux uunp otyp6yJrelrrHbrx ABr{?fi elrr,rii B arMo cQep e atofi 3B e 3A},r.

3. B arrrroc{epax [ByqaeMbrx ((Bbrco(oltrrrporlrr,rx) BBeBA HD 93521 u HD
60848 orMeqaerc.E EecfioJlbno froBbrrueurroe coAeplnar{rae reJrlrfl uo oruoltreHtrIo
K BOAopoAy, qeM y o6nsHux O-anea4 [Jrocltort troAcl4creMEr'

4. Boo6qe me arMoc{epbr (Bnrcoxorrrr4porr{brxD BBeBA MaJro orJrrrqarorcfl
or arMoc&ep o6brsnlrx O-anea4 trJrocnoft troAcr{creMbr. OrJr_lr.ralorcfl ToJrr,Ko re
rrapaMerpbr? noTopbre cBflsaEbr c trer(yJr.trpHocrbrc SBeBA' Ha nau BsfJrflA' tre-
r(yJrrrpHocTb B cuenTpax aTI{x 3Be3A MO}I{EO paCCMaTpLlBaTf, HaI( 0IIOACTBIIO

Tex trpl4rrl{H, B peSyJIbTaTe KoTopblx ETrI SBeSAhI IrOtraJIr{ Ha Tar(Ue BbICOHT{e ItrII-
porbr.

I4ayuenue (BbICoHoItrIIpoTHbIxD O-anea4 Becr,Ma I,Iurepecllo AJLtt KocMoro-
Hr[rr, TaK HaH Ao cr,rx trop eqe He flcrro ux trporrcxo?n4errrre. He racnrlosega BoB-
Molr{}Iocrb, qro oHtr Bce 1rte flr,IltrloTcrI ocTaTHaMI{ pa3pyltreurrrlx O-accoqua-
rll4fi, raK HaI( trp[ pa3pyltrelrEz O-accoquaquft BBeBAbr pa3Jrerarorcs B pa3Ebre

CTopoHbr, Buonue BoBMo?ItEo, OAI{aHo, qTo eTI( BBeBAEI o6paaooarucl Ea BbICo-

Krrx raJlanTtrqecxl{x runpoTax IIB MeE(SBeBAIIoft cpeAhl. Tor4a Ea6uroAaeMbre
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AEOMAJII{'I XI,IMI4qECHOIO COCTABA B ATMOC6EPAX 3TITX 3BE3A, ECJIIT HET IIEPEME-
mI{Barll{fl, MOryT OTparr{aTb aHoMaJrr{rr xr,rMr4qecHoIO cOcTaBa Me)fiBBe3Arr0fi Cpe-
Abr. B o6qerra erlr BBeBAEI BacJryxrr{Baror AeraJrbHoro r.rayqeu[s. Tlnrepecuo tax-
E(e trpoBecrra 6o,nee rqareJrbHbrfi cparrurrerr,nrrfi aHaJrr.rB artrx 3Be3A r{ .flAep
IIJIAI{ETAPIIbIX TYMAEIIOCTEfi UO OAHOPOAHOMY ]\,IATEPI4AJIY Aflfl BbIflCHEHI4fl IE.
nernsecxoft cBflBE Me)fiAy rrlrM[r.

B aaxilroseur,e Bbrpaffiaro 6rarogapnocrr r. H. rlauxparosofi ea odroplrre-
Hr{e pI4cyHKOB.

14 uas 1966 r.
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Tou XXXVII. 1967 r.

I{3YIIEHIIE ATMOCOEP CBEPXIIIIA.TITOB
r(oJrrrqE:T\:.:":::" r 11 Leo

Metogolr Hpuuofi pocra u Koppenqqulr rroJr)muptrEbr rr arBrrBaJrearuofr mrpuHrr nuttuir
trpoBeleH_aHaru3 QflBtrqecRflx ycroBEtr I{ xtrMtrqecroro cocraBa cBepxrtrraEra q Leo (crerrp
A0 Ib). Llcno,nrsosaErrqer6lge.ctrenrporpaMMrr lrayuaelroft-BBeBAEr, {o,nyuenulre s 1964 f.
co cpegueft 4ncnepctlet 1,3 Alaw n Soxyce ry4a 2,6-at pe{re1ropa }tptrrracroft o6cepnaro-
prrr{.

flo4rnepxgeno IraJIIrq[e BaBI{cI4MocrIr relltreparypbr aoa6ynt4eur.r.a, rroHrrBarlrrfl rr cpeA-
neft reuneparyprr aruoc$epr,r BBeBAr,r (TB, Trrr,r 71 or rroreHrlrraJra roa6yx4enrx.

Mrrporyp6yJrerrruax cr(opocrr, ?:1 ]rrorrbrtr&orcr c rny6ruofi or 10,8 go 6 nn,f cen, a .,;.at<-

poryp6yrerrHafl cl(opocrb 7y ]BeJru{finaercff or 4 lo 7.-8 nnf cen n rrHrepBarre %,1q, o,
0,74 go 7,0.
.^ ^Cnopoctr, 

anyna Co(B) yBeJrr{ql4Baerca c r:ny6nnort B roilr }fle.xuTepBaJre r or 11,9 go
1.6,6 rcnlcercU Bce BpeM.rr ooTaercfi 6otrnre CRopocTr{ MaJrr,rx srxpeft.

Cparrenr.te orr'rocr'{reJr6rroro coAep)fiauus oilenrenros n arlr6c{epe 4aunort BBeBAr,r co(cranAaprrrbrMll) BBeBAaMT{ rre BLIEBtrJIo HIrHafirIx anolrartlrl.

A STUDY OF SUPERGIANT ATMOSPHERES, I.A QUANTATIVE ANALYSIS
Otr'r1 Leo, by 

^S. K. Zeynalou.* The physical conditions and ihemical compositiorr of ihe
A0.Ib su.pergiant. 1 Leo.were analyzed by Lhe curve of growth met,hod and ihe nalf-s.itlilr
and equivalenL line widLh correlaLion. Four speclroqrims wil,h an averaqe disnersio,iof
1.3 A/mm obtained aL the Coud6 focus fo the 2.6 m r6fjector during 1964 #ere uiua. -

The existence of a dependence between the excit,ation temp6rat,ure, ionizaiion a1d
mean temperalure c[ Lhe st e]lar a t,mos-ph ere (T 

"*, 
T irn antl ,f-1 and the excit,ation ]roLen I ialrs contlrmed.'r'he rnrcroturbulent velociLy 2t decreases wit,h depth lrom 10.9 lrm/sec

to 6.km/sec- and t,he macroturbulent velocit,ylncreases lrom 4 kmTsec to 7-8 km/seb in
the inLerval !".11 troy 0.14 Lo 1.0. The sound velocit,y Co (0) incredses wilh deptl in this
same interval from 11.9 to 16.6 km/sec and is always-larger'tban of small eddi6s.
,, ,A,.oTpr.tison of the relative ibundance of elemelt! in the q Leo almoslihere r,,.ilh
tbat, of standard stars did noL reveal arry anomalies.

Tleyueuze {raanuecHux ycnonuft r4 xrrMr,rqecrroro cocraBa arMoc{ep ctsepx-
rI{raHToB trpeAcraBJIfler 6onrmoft I{HTepec B cB.Ear{ c o6napyxeHr{eM rr3MegeHr.rri
r.rx 6recHa, rrHTerrcr{Bno creft [ BuAa HoHTypoB crrer{Tp aJrbrrr,rx trurruft , 6o1oy1ux
ryp6yneutnblx cxopocrefi, Huanl4x Buaqe;uii ycxoferura crrJr r.fl)r{ecrtrr, rlcre-
rreHr{.fl BeqecTBa r{ T. A. 3rn roupoc},r B IrocJreAHee BpeMfl USyrrailucb Bo Mrlo_
rux pa6orax, Ho Bce arr4 pa6orbr He oAHopoAHbr rro HaqecrBy Marepr4aJra r{ Me-
roI(IrHe,

caepxrlmaur A0 Ib q Leo, rrztrr{qHbrft trpeAcraB}rreJrb BBeBA, r4Merotr{r{x npo-
r.fr)fieHHbre.. arMoc{epbr, r4Byqarc.E HeoAHor{parno (o6mrapnyo 6u6rr,rorpadilrro
MolnHo.la{rr B [1]), oAHaHo nce pa6orur 6r,rnlr Br,rnoJluelu,r c nenuconoil Anc-uepclrefi. Brr coxa.a Ar.rcuepcrafl rroaBoJrfler r4syqarb 6onee cna6r,te Jrr4rrr4r{, r(oro-
pr,re o6paayrorc.E B rry6oxrax cJro.Ex arMoc{epbr, r{ AeraJrEHo paccMorperE, cJre-
Ayroque BoIlpocbr.

a) B pa6orax [2,3,l orrueueuo, qro reMleparypu noa6yx4erLvtt Tar{ rer\{-
rlepaTypBI I'IoHI4BaqI{u 7r, nart4enHhle tro rrrn\ttrr paaJrr4qntrrx xr4Mrrqecxr,rx aJre-
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MeHTOts, BaBr{cflT or IroTerrquaJla Bo36y)r{Aelc']frfrLT rlorerrquaJla I{oHIrSaql{u. OA-

Ear(o xapar(Tep arlrx SaBlrc\lMocrefi uayuen HeAocraroqHo.
6) t1 Leo EaxoAtrTc.fl sa 6orrmor,r paccroflHtru or raJlanrr{secxoft IrJrocrocrrl

(z : 600 nc). Ecrr otrpeAeJreuubre cBlrAereJlbcrBa roro, qro BBeBAbr, HaxoAr'
qr4ecfl Ha raHrlx paccroflHvrfrx z, oTflI1qalorc.fl tro xtrMl{qeoHoMy cocraBy oT

HopMaJrrHr,rx BBeBA? pacnoJrolr(eHHhlx B61118I,I raJlafiTuqecnofi nrocnocrrl. Asa-
,nrai cueHrpa ranoft BBeBAhr c srrconofi 4ucuepcueft gan 6rt HaM xopomyrc I{H-

{opnraquro o6 arux paailucll.flx." -n) Mrr Bce eqe MaJro BEaeM trpl,IpoAy I{ MexaEuBM o6paeonanua ryp6y-
.Jrerrrrrbrx gnumenuft n armoc{epax BBeBA, xapal(rep LIsMeEeHI{.fi aTI{x ABI{ffie-
unit c r.ny6uuoii, Bar(onoMepuocrr{, cBflsbrBarcq,rre cnopocrll ryp6yneurnrrx
grunrenzfi c [pyrr,rMl{ rlapaMerpaMu aruoc{eprl sBeBAbr.

r) B ,nureparype Heo4l{ofiparEo orMeqarocb, qro suaqetrrrr ycxopeuu.fl cn-
JILr r;rlr(ecrl{, uafigeuunre AJr.fl cBepxrtrrarrToB cIreHTpocHotrrlqecxuM r{ (Ar{}raMrr-
r{ecKuMD MeroAaMrr, orrr4qarorc.fl Apyr or Apyra.floarorrly IIcnoJIr,soBauue 60-
nee rosHofi MoAeJIII arlrocSeprr BBeBArI I{ KoIIrypoB BoAopoAHLIx luruii, uoJly-
.rreHHr,rx c arrcoHoft 4ucuepcueft, AaJIo 6r,r gaM 6onee rosuylo oqeHxy arlrx Be-

JItrqUH.

S {. CTTEKTPOTPA@IIqECKI,IU MATEPIIAJI I,{ METOITIHA OEPABOTKI{

Ha2,6-n peslexrope ltprrrrlcnoft acrpo{rasrauecxoii o6cepnaropr{r{ rpr{ ro-
Motr{rr ErueJlr,rroro cuer(rporpatfa, yctauoBJreHEoro e {onyce HyAa, B 1964 t.

Ta6ruqa t

I{oMep [racrrrHHu SncroauquR

10. I
1"1. r
LI. I
30. II

6sr.na uo.ryueEa ceprrrr cler(rporparrarra q Leo c Arrclepcrleft 7,3 itlnat,Ha rlJracrrrlr-
xax 0a-O. Ars o6pa6orrlr 6rrnlr oro6paHbl. qerblpe CleI(rpoIpaMMBI HaI{-
ryqmero KarrecrBa. Cue,qenr.ra o MareptraJre ua6.rroAennit upr,reeqenrr s ra6fi. t,
pL rucrp o rp aMMEr ctre*rp o B tro rvq""' 

#i #:f#: tfi :H;l""i.Ir#f,11il lxTx_

4hoo'
245
2 1.5

250

cr.rBr{ocr.flx [DJ. Arf Bcex [uHr,rr.r, B rrH-
repBarre 1,1,3660-5000 A, xoropbre yAa-aw^f w^,./.

20f201 Jroct o6uapy)r(r{rr rr oro}r(AecrBr.rrb Ha
rroryqeuHbrx ctrer(TporpaMMax, 6rrlu
orrpeAeJlerrbr DHBr{BaJIerrTrrbre rtrrrprrHEI
w 7 lr T7O illntr4prrHbr Al,p . P aa nuqr.rrr BEa-
seuuft Wx v. Llup Me?I{Ay orAeJIbHbIMI{
AaraMr[ r{e npeBrrrrraror omn6xra Ha6rro-
Aeur.rr. floarolry peayJrr,rarr,I I{BMepe-
nuft uo paar[qHbrM perr4crporpaMMaM
ycpeArJfJrr{cr,, B uTore troryqurucb
cpeAtrr{e BeJrusuubr W7 v L}vp. Hero-
ropoe trpeAoTaBJlerure o6 oruoor{reJrb-
ur,rx oruu6nax olpeAeJregus Wt, u Llup

Di)

69

70

8B

@ur. 1, Sasucuruoctr neportuofi oruocl{- 4aer {ur' t' r4e uonaaana SaBrlctrMocrb
;.;;;;ii "-;d;-;"p;Ae;;;il L'Wxlwx oruocrrreJrbrbrx ouu6ox or cpeAlrrrx

orfrlg!7^ u AX,/[f or IgIX, Berrquu W7 u-L\up.
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Ilepeueur uaMepeEEbrx nuuuft B crrer(rpe q Leo rpuBegeu s [4]. Peaym-
Tarnr uaMepeuufr upzaeneurr Ea {ur. 2 tr cotrocraBJreubr c uogo6nruuu trBMe-
peEu.EMu [4]. CouooraBJreEtre Ee troxaBlrBaer ctrcreMaruqecrttrx paanuuuft,
uoEToMy Mbr Ee 6ygeu r gauroft pa6ore upuBogtrTb Bce anBtrBaJreETHEre rur[pu-
ELr u lroJrymuptrEbr a6cop6qzonunx uuuufi (nporrne uuurfr no,4opona). Cparue.
utre uaMepeuaurx aaMtr ?71 o gauuu*ra, ouy6auaoBauubrMtr a [, 6], uonaanr-
BaeT, qTo BEaqeEtr.E w7 fritfr BoAopoAEErx J,J.Eufr. r [6] uocroJrbHo BaBbrmeEhr,
a trptr Wt{ 0,05 - Bauu}r(eubr; B. [U - EecxoJrbro BaBrrmeuf,r.

$ 2. trOCTPOEEEE I(PtrBf,IX POCTA U OtrPEAEJIEEUE
TEMIIEPATyPhI BOSEyfrAEEUfl n TEMtrEpATyphI trOEUBAqEtr

B rasecrne reoperrrrecxofr xpunofi poora trcrroJrBBoBaua KpuBafi pocr&,
rrpenJrorr(eusas Vua0urgou [7]. Bce nuuuz, AJrrr norophrx otrpeneneurr ffi
u. L?r,p, 6nuu paa4eJleuhr Ea.BoceMb rpytr[ uo troreuquanarrr noa6yx(neEtrs
(ra6u. 2). fitn mecru rpyun nuuufi y[anocb trocrpourB npuBrre pocra, noropue

Fe I (0 ,00-1 ,5), Cr I (0,00-4),
V I (0,0-2,0), Co I (0,10-2,3),

Ti r (0,0-2),
Ni r (0,4-3,

I (0,0-1,0)

II

III

I (>1,5), Mn I (2,15-3,0), Mg I (2,55)

Fe II (1,7 - 3,0), v tt (1.,4-1,8)

IV

v la. 
,, tr,rr-5,8), Mn rr (1,8-s,4)

7,2

6,6

5,8

9,6

5,2

5,2

5,2

8,0

5,9

orJ

4,5

412

8,7

8,5

5.)

64

68

1,3

1,9

VI

2r I t,,
e8 I ,,,

4,8 3,6
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Ta6auqa 2

9uouesrr,r Lr [oreHqr.raJr BoBOyE{AofluE, ad l',1 "l',

Fe II (3,0-7,0), Ni II (4,01), Ca II (3,1-7,5), I I

vlo II (3,1) | a,osl 32

II (0,6-2,6), Sc II (0,3-0,6),
ll(o,4-1,7), Sr II(0,0-2,9), Ca II(0,00),(II n

La II (0,00-3,6). Ce II (0,0-0,6), Pr II (t.1,05-l 
I

0,5), Nd II (0,00-0,18), Sm II (0,00-0,9), | 0,431 B0
Gd II (0,14-1,33), Eu II (0,00-1,2) I I

VII II (6,8-9,8), Mg II (8,8-11 ,5), Al II (10,
,6), S II (13,6-16,0), ClI (t6,3-24),
Ir (25,6), CI rr (18)

r0,5 OE 716

VIII
10,8

r[0rroJrr,soBaJrr{cb B ,qanruerlure_M r4ByqeHur{ trapaMerpoB aruoc{eprr q Leo.
B cnenrpe aroii anea4r,r ualr6o.nee MHofoqucJreHHhr I( r.rETeHcr{BEr,r Jrr,rur{rr
Fe II, Ti II, V II lr Cr II. Jlttuufi ocraJlblrbrx aJreMerrroB ua.no. Jlnnran Herir-
paJrbHlrx oJreMeHToB oqeHb c.ra6rr r{ MaJroqr{cJrerHbr.

. Hpunrre pocra crpor{Jrrrcr, o6rrqnrru cuoco6ou, B xa.recrse nprrMepa r,a
Slrr. 3 upeAcraBJreHa KprrBarr pocra AJr.E llrrurfi Fe II.

cunrr ocqr4JrJr.flTopoB Ailfl r{ctroJrbaoBarrEr,rx rJaMIr nuuui,i Fe II, Ti II,
Cr II, V II, Mn II, Mg II u Si II co6panr,r r{B paaHbrx pa6or tB-I3] l, .rpruege-

Vy 0t

I

2,51

3 ,8: ,,o

1,5 ,,1.



EEr H a6cofiIoruofi ctrcteMe |t4l c noMoqrro coorBercrByroqrrx unomurenefi.'
Ifocue aroro oupeAenrnocr cpegEee nanemeunoe lgf.

Ans aJreMeuroB, trpeAo?aBJreunnrx B ctrefiTpe, uo npznoft pocra EaxoAu-
aucr lg/fiigr. ,[aree 6uur uocrpoeutr BaBucuMocrtr (lgNqlg1, ei) gnx uuuufi

tg

(Dur. 3, Itpuraa pocra gna Fe II

Lsi;
(

4

€ i,3B
@ur. 4. Saslrcrlrocrir lgNil Se or rrorerrq[arra toa6yrx;lcrrur ei

grx Fe II, Ti II u Cr II
Hal,Ioonblxl{ft fipyil{oH coorBercrByer 19 flr4HuEM, nalrnegr,Irlrfi - oAHoit

Fe I, Fe II, Ti II, Cr II, V II, Si II lr Mg II c BaMerHo paarruqarctq,rrMucfl rlo-
TeI{qr.raJraME nos6yx4enufl Hrrmrllrx ypoeueft. Ha {ur. 4 upe4crar.nelrbr B BI'I-

Ae npr{Mepa BaBr4cr{Mocru (lgNil gi, ei) gna Fe II, Ti II n Cr II. C uomoqlro
alrarrorr{qErrx rpaSuxos 6r,ur[ onpeAeJIerrEI reMneparypm noe6yn't,qeultn.

OAsaHo 4nn Cr II upnrr.roruueiinoct, BaBI{cI{MocrvlgNtlg; or Ei flpa ei) 5 ee

EapymaeTcfl, nosToMy CTp0I4JIIICb ABe I(pI{BhIe, ItoTopLIe AaJII{ ABa sHaqeHl'I.fl
Zo. 3to .EBJIeHI{e iloxox{e ua uaii4euuoe flexepoir,r no JILrHr,r.sM Ti I s ctrer{Tpe

13*

oo
@
o,z

o



Co.nrrUa I[ cB_flBaHo, rro ero MI{eHIrIo, c ttapymeHl{eM JIoRaJIr,Eoro repMoAI{IraMI[-
qecHoro paBHoBecI{fl.

Teuueparyprr rrour{Baqr{ut T^ uaxogti[rttcb uo tloprrayne, flBJlflIoqeiicfl r(oM-

6rnnarllreft {opuyr Caxa r Bonrqnraua,

3360 (X f er * t, rt - Er,t)
7,, :

As( fl",' +)+10,43 trer,,
3 'o 

\r, Nr*tJi €t I
(1)

flnn oupe4eJlelI]Lfl 7,n no arofi {oprvryne neo6xollrnao uaiirr'r raa Sa6IIoAeuEfi
lrr4cJro aroMoB oAlroro I4 Toro Ete eJleMerrra' HaxoA.stqrrxcfl Ha aoe6yxgenrrr'rx
ypoBr{ax B AByx coceArrr{x craAr{.rrx r,roHl{Bal{r{u. Tartlrlru a"'IeMeETaIvIrr B arMo-

i$.p. rl Leo'.Jsrsrorcs Fe I u Fe II, V I n V II, Cr I n Cr II, Ti I n Ti II,
MnIuMnII, MgInMgIi.

Ts.

t0

_ t0
Ei,aB

e?a6

@llr. 5. 3as[c[r{ocT[ reMtrepaTypbl oT cpeArrero IIOTeHqI{aJIa Aoa6ym4euur ei.

?ao$ - oStbeItrI'IBEaE reMfleparypa, To - noBepxHocrHaE

Mexr4y reMtreparypoft eoa6ym4errr4-fi r{ reMrreparypofi lronuaa4rara o6uapy-
111ega HoppeJItIqLIfl: c pocroM o4nofr II3 arl{x reMtreparyp yBeI11quBaerctl I'{ Apy-

FeI
Ti II
VII
Mn II
Fe I.I
Cr.IIr
Ni II
Cr IIz
Si II
Mg II

tl
, 50lo , solr I
.5010.681r2

, solo,szlrz

*1,,

,;olo ;;6li;
, 50lo , 641 15

,5010,66114
.5010,72113

, solo, ozlrs
, 5110 , 68114

,srlo,ozlts

7 760

7 600
8 700

0 400
r0 800

B 950

I 100

1 000

I 700
1t 000

6 500

B 350

t0 400

I 100

B 200

I 100

tt 500

7rr,TB A?U

0,
L,
!,

,),

,65 lo,'1
66410, 1

5851u,

48510 ,41 ll
46610,4311

50 lo,
4,01 554lo,5olt

I ,50lo , 661r4
1, , 50lo , 641 15

ll
Irr,ol z zoo

,4lt4,tl 8700
.zlre.ol s ooo

,slrs,sl
,11r6,61{0600
,slrr,rl s zoo

,2114,1.1

, zlro,slrr ooo

,rltr,ol o zoo

,7r6,6110 500

0,77
0,775
0,775
0 ,785

l0,785
lo,7e
lo. zg

lo,zo
10 ,80

10 ,81

191
4bl

501

651

66

69

69

7g

92
02

I

,r4811,
,71311 ,

,eoelr,
,4L IL,
,4s lr,
,36 l1 ,

,{{ 11,

,5251r,
,26 lt,
,52311 ,

t
1

I

I
L

L

I
1,

196

1000
1000
r300

500
350

300
.1050

{500

,5010,66114

, 50lo , 72113

5,
8,

10,

46 lo,Trir
52 l1 , r5l1
46 lL

T ,rd?
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,* o, 
l,*r,1,*rrl 

B

171

,rl
;;lztl
3el

401

4zJ

42
51

62
70

TOre-
MEHT

I



rafl. TeMneparypa I{oHItBaurTr{ 7, pacrer 6r,rcrpee, qer'I reMleparypa noa6ym-

Aerrrfl Tr, (To : T, gnt Ti coctasrflet L,34, grx Fe - 7,04). flocle sroro reM-
rreparypbr Tu u T, ycpeAHelllteM cBeAeHbr B cpeAurorc relvlneparypy arrvroc$e-

prr (fl. Cne4enux o Tr, T*w 7 gauw s ra6r. 3, raa Horopori nlr4uo, uro Io,
;'l', U l', Uari4eUUr,re nO paBltLIqHLIM EJIeMeIITaM, Oqeub CI{JILHO paBJII,lrIaIOTC.g

yglr(Ay_co6ofi. O6napyxr.rnaercfl cB.trar, Tr, Trn Tcei. SasI,rclltuocrtr Tr, Torfi
T or ei rrpeAcraBJreubr Ha {nr. 5.
TIrrrepecuo, rrro Aa)r{e orAeJrrrHo
gnx Fe rroryqaerc.fl orrpeAeJreHHa.a
cnast T, c ei,

B uepnovr uplr6,nnxrenrrr,r Molr{-
Iro cqr4TaTb, uto uafi4erlHbre HaMr{

7 conua4aror c reoperrrqecnrrl,lr
B I{aqeltl4.fl MI,I, BbIqI,ICJIeI{HSIUII Mn-
xaJracoM [151 . Tax HaHHa]r{AoMy
BHaceHuro ouuasecxoit ToJrrqr4 t
cooTBeTcrByeT onpeAeJreHHafl TeM-

neparypa rro MoAeJrr,r, a 7 coor-
BeTCTByeT HaltOe-TO 61, TO Mbr Mo-
}IteM IIocTpor.rTI] SaBr.rclrMocTb t
or di. ,(,a.ree ue aroro rpa$r,rxa
IIo I4SB€CTHBIM ai CHOB& OIIpeA€JII{M
t, r{oropoe 6y4elr y}He cqr.rrarr,
a$$exrlrnuofi rny6ranofi 7s66 [Jrfl
AaIrHoro SJreMeHTa rrJrrr rpyln gJre-

MeHToB. Cpanneulre ua6nro4ennorir
BaBr,rcr.lMocru T or ?oeo c reope-
Trrrrecxr{ Br,rqr4cJreHHoft Mraxaracou
cBflBarr c ourn6nalrlr ua6rro4eurnii n

- 1r1 oLq

S 3. OJIE}ITPOHHOE XABJIEH}IE

,{ra onpe4eJreHrrrr rroJrnoro s[cra aroMoB 4aHr{oro EJreMerrra Bo Bcex cra-
Al{.trx LroHnBarlrtr.r ueo6xo4urr.ro Buarr, EJrer{TpoHHoe AaBJreHr.re Pr. Ouo nrr.ulc-
JIflJIOCb rro Jrr4Hr4rrM BoAopoAa !r rro Jrr,rHr{frM Apyrtrx SJreMeHToB, rraxoAflrr{r,rxcfl
B AByX COCeAHT4X CTaAr.rflx r{oHr,l3aur{r{.

Heo6xo4raubre AaHHr,re AJrrr Br,rqr{cireuunIgP" rro Jrr{Hr4-flM BoAopoAa nprrBe-
AerrlrB ra6:r. 4 u rpa(ruuecxr.r npeAcraBJrerrbr rra $ur. 7. 34ecr, AJrfl Halr{Aor"r Jrn-
Hr,II{ Aarorcrr BHarreHr4.rr lgW),/)". 106, nr,iuracJreHHbre HaMrr B [6],lr 19l/6,2H. ?ua-
qeHlre lgNs,2H HaxoArrJrocr, rro MoroAy Vueonr,4a c uplrlreuoulrem {oprvry;rrr

w t.: o*# t Np,z H .

\rE

6

(Dlr. 6. 3as[clrMocrL cpe4neft reuneparypr,r 7
or a{{er,irunnofi onrr.rsecrtofi rry6llHrr r ,**

f - TeoperuqecHrre BrIaqeHtrE TeMneparypbl; 2 - rra-
brroEeHHbre ?

[15[ uoxaaaHo Ha {nr. 6. Paa6poc roqex
lpy6um orpeAeJrerrr{eu iu64.

Jro?(eHr.re HpbrJrbeB ,nr.rnr,lrt. Ars ,,1 Leo ana noupanHa 0 : 0,17. Mancuuatr,soe
SHaqeHrre qr4cJra aToMoB BoAopoAa Ha BropoM srrepfeTrrrrecr(oM ypoBHe
tlg(1/0,rfl)rr*" : 16,401 oilpeAerreHo rpa{nuecHz rro rurplrxonor,i rpneofi
{ur. 7.

Itporr.re roro, tro lg(1/0,, l/)ron", R" n W7 6uJro onpeAeJreuo lgnec rrol,rou{bro
o6rrqnoit {opruy.nu

Illrpuxonar ilMlo\lfl ecrb BHaarer{ueLgN(),2H c yareroM rronpaBxrr [16] aa [epeua-

w tut, - KNs,2 Hn" (#)''
gnn runr.rft H, n H6. En,na yvreua norrpaBna Ba aJrer(TpoHHoe pacmrrpentre
[16]. Ans 4annofi BBeBAr,r ara rrorpaBxa A : 0,85.

(2)

(3)

197



Ta6nr.rqa 4

H"
IJ

FI,
FIo

I{u
Hs
I{s
FIro

Hn
Hr:
FIrs

I:Irc
Hrs
Hra
If rz
Hrs
Hrs
Hro
II:r
H:z
Hza

Hzr
I{zs
Hze

Hzt
Hzs

2,96
2,87
3,03
3 ,05
3 ,05
3,10
3 ,00
3 ,04
3 ,04
3,00
2,97
2,92
2,90
2,77
2,65
2,56
2,44

2 ,86
2 ,99
2,96
2,99
2,99
,q0
3,02
3 ,00
3 ,02,o,
2 ,88
2,81
2,77
2,62
2,48
2,36
, .ro

2,ll
2,01
l,7g
t ,66
1,,51

1.,34
7,28
7,22

lg N6,2Il

3ra pa6ora

13,42
14,3L
14,76
15,|L
15,36
15,55
15,76
15,89
16,06
16,13
16, {5
16,18
4.6,23
t6 ,18
16,19
16,06
16,05
1.5,95
15,93
15,78
15,67
15 ,59
75,47
15,47
t5,46

Itpoue roro, c rroMorqbro
6u;ro uafi4ero lgn): 12,38.

Sopuy.nrr trllnrnraca - Ter"uepa (no n*: 28)

@nr. 7. Onpe4e;reaue k(r'fo,zH)uarc
BepruranbHble rleproqHu rroHaBbrBaror ouru6nu Ea6rroAerr.rr AnE AaEEofi Tost(r4

flo {opvryne Caxa otrpeAeJr.nJrocb lg,Pe tro Jrr{rtr.EM HefirpalbEbrx aroMoB
rr rroHoB cJreAyrorqrrx EJreMeHroB: Fe, Mg, V, Cr, Mn, Ti Ir Ni. Peaytr,-
rarbr oupe[eJreHrrf lgn" v lgP, no Jrr4rrr{flM BoAopoAa r{ Apyr[x grreMerrroB [pr{-
BeAeHbr B ra6r. 5. Sua.reuu.s lgPu, naftgeHr{bre rro BceM aJreMeETaM, pa3Jrr4saror-
c.E Ha trOp.flAor(; ETOMO?r(eT 6rrtn Orneoerro 3a cqeT HesHaqr{TeJrr,Ilofo KoJII{qe-

198
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crBa JruEtrft Tar(rx aJreMeuroB, Kafi Cr, V, Ti u Mg. Iloarorrly a 4anrueftItroM trc-
troJrbBoBaJrocb BEaqeEue lgPr, oIIpeAeJleEEoe tro JIrrEu.EM ,fiere3ar Ran oneMeE-
Ta, rrpeAoraBJreuEoro B cner(rpax oco6esso 6onrmuu qtrcroM nruuft.

ereMoEt lg Pe

HY
Hs

L3,L4
13, t5
t3, i.5
1.2,38

199

1,,28

2,85
2,86
2,68
3 ,31
3 ,6{
3, 76

3,95

(H,' Ha)
nm
Fe
Ni
Mn
Mg
Ti
v
Cr

$ 4. XUMEqECnEU COCTAB ATMOCOEPbT

Onpege.rerufl orrrocETeJrbEoro CoAeprItaEEf Bcex xEM[IIeoREx aJreMeEroB'

r(poMe BolopgAa fr refiufr, ooEoBaEEI Ea trCtroJlbEoBauutr npuroft poCta. BCe'

air oneueurbr trpeAcraBJleurr B ctreltrpe ra5rraouoft BBeBAhr JlugtrflMtr troEoB

Efiu EOfirpaJIbEErX aTOMOB.

lgN

OneMoET gra pa6ora

H
He
C

Mg
Si
Ca
Sc
Ti
v
Cr
Mn
Fe
Ni
Sr

25,25
24,47
2!,t55
2'1,t20
20,80
19 ,50
16,55
18,80
L7,35
19,97
t9,05
2,1.,05

L9,70
16,50

25,43
?4t93
21,01.
20,66
19,39
19,93

19,44
17,1,0
{8 ,16
1g,gg
22,02

{6,99

24,80
24,M
2'1,06
21,38
2'l',23
lg,2,l,
17,66
19,05
l7 ,77
19,35
L9,35
2L,70
20,38
76,47

B csgau c snooxoft roMtreparypofr n aruoc{epe erofi sBeBAbI Aon.ff ABa}I(A6I

r4orrtragpoBaEurlx aToMoB oytq,eoTBeuua. floflEoe rIucJIo aToMoB' EaxoAsqExCE
B pa3ilErrErrx oraAr(ffx trortrBaqutr, BErrIucJIeEo o6rrqurnvr crooo6ou. Ilony-
qegEbre pe3yJrb1arbr EopMEpoBaEEI o lloMoq,brc AaEELIx ILT|r-notOttbBoBaEEEIx
B fiarrecrBo uor"rguptuD. OisosuueAaEEbre trpuBe,qeubr B-:t-a6n.6 u sa {ur.8.
Cprrr.rr. eroro o;peAeJregtrfi c orrpe4eneus.flMn l21u [6] uonaabrBaer xopo-
IIIee corJracue.

Ta6nrua 5

Ta6nuqa 6



@rr. 8, Oruocurenrrrrft xrlrnsecHflt
cocraB

I - (craHAaprHrrit xr.rMlrsecxuft cocraB)); 2 - Etlfr
,EaHHoIt 3Be3,Er,I

t{ucno aroMoB reJIIr-g Ha ocHoB-
HOM srreprerusecHoM ypoBHe otrpe-
Aer-flJrocb TaK )Ke, HaR AJrf BOAO-

poAa.

$ 5. TYPEYJIEIITHTIE CI(OPOCTII

B HacecrBe ocnoBl{oro MeroAa
onpeAeJreHr{fl AorrrIJIepoBCRI'rX ABI{-
menur,i B arMocQepe n Leo cJIyEtIrJr
MeroA ItoppeJIEqI,I[ rIoJIyIrI{pIrH I{
DKBI{BaJIeHTH},IX ruIIpI{H nuUl'rfi , Upeg-
norxeuurui Cy-Illy-Xyaurou [18,
191 u yconoprreHcrBoBauunft nau4e
Xeneneu [201. Ntetog uo4po6uo ua-
Jrolr{eH n [5]. OcuoBHoe AocroI{HCrBo
gTOrO MeTOAa cB.fl3aHO c TeM, qTo

oArroBpeMeIrHO MOInEO OtrpeAeJrI{Tb
cHopocrF MLIHpo- u rraaHPotYP6Y-
JreETHbrx gnuxeultft.

,(.na ncex Bocr,Mrr rpyuil trwttwir (crra. ra6"n. 2) no na6.lrroAeHlrbrM BIrarreHrr.EM

W1 w L?up crpor{Jrr.rcb rpa$unlr AJr,rr cpaBrrenrn c reoperuqecxr{Ml{ r(pr{Br,IMrr

[20]. Eto-uporr.trnrocrpupou'urro na Sur. 9 4nx rpyun III, V u VI. B ra6t. 2

n Cro,n6qax 5 n 6 npzoeAeHbl peByJIbrarll oupe4e.nenrafi. u1v.V 7a coorBercrBeHHo.

B uocne4ne, .roo6qu ,uOr. 2 oplgcranreur,r air safiAeuuble r{3 xplrnofi po"rul
Sasuculrocltx uy14Vxa or Ei, npI4BeAeEHbre Ha {ur. 10, ronaabrBaror I{BMeI{eHI{fl
o6eux cnopocreii c sr.

I(porvre roro, AJrfl paaJrurrrrbrx rny6un n atuoc{epe 6wnv BbrqrrcJleHr,r cno-
pocrrr sByr(a c yqeroM ra 6ea yuera AaBrIeHrr.rI uBflyqeHufl. Heo6xo4IauEre AaH-
Ebre AJrfl Bllql4crlerrr4.E CItopocTl,r BByr{a trpeAcraBJIeHbr B Ta6Jr. 3. Snaqenug
lgP" u lgPn .aaarrr ua [15] . lgP, Bbrqr.{cJrflJrrrcb rro {oplry,te

Sua.reuus [apaMerpoB 9, f , Co u Co (P) Br,raII'IcreHbI c noMolqr,ro $opuy.rl, upu-
BeAelrHr,rx s t211. 3r'raceuue p Br,rqucfleHo corJracHo 1221. SanvctlMocrb us,

Vya tr Cs (p) or tr,n6 npI{BeAeHa ua $llr. 11.
I4a rpaSuxa si{iuo, yro ?1 yMeHbllraercn c iny6unoit ot 10,8 go 6 n,rulcen

trpr{ yMeHbrneHr{rr cpeAHeft a${eHrunrroft r,ny6ulrhr or nefi1:0,1 4o ?,s66 = 1'
O4nonpeueuho V1y1 yBeJlr4all{Baercn c r,rry6]s^Hofi or 4 tlo 7 -B HJvLlceq npr{ raHr{x
Ete 7o0s. flocxorrxy cnopocrr, ruanpotyp6yJreHrnblx Asuxeuuii ocraerc-fl
Mer{brtre, qeM c}ropocrb Mr{nporyp6yreururrx gnraxeuufi, Morrtuo [peArIoJIa-
rarb, qro vxlue r{rpaer SHaqr{TeJrbHofi po.nr.r B pacul{peHvu ttuunit. Suaul'tt,
JrLIHr4r,r B ocuoBrloM pacrur{p.rllorcfl Ba crrer naunpotyp6yJrel{rllblx Anrlrxeuul'i.

tr4a Sur. ll vugwo, rrro Mr.rnporyp6yrenrna.rr cr(opocrrr Merrbllre cxopocrr{
BByHa. ,(arxe rroJrHa.fl crtopocrr 6onr,urux I{ MaJrr,rx urxpefi ocraercfl MeHr,Ile
cftopocTr{ 3Byna.

Muxporyp6yJreHTHa.s cHopocir, 6r,rctpo BoBpacraer c yMeHr,IxeHI{eM x
Ir craHoBr4rrc.a 6ilusxofi x anyxonofi nprl 1666 = 0,7.3ro Aaer ocrroBaHl4e trpeA-
rroJrarar[,, qro Ha arofi rny6nue o6paryrorcfl yAapHble BoJIHbr; BOsMytqeHrrfl fa-
Ba, coBAaBaeruue ryp6yJleuTl{ocrr,ro B BbllrreJrex{arqlax cJro.flx ar:uoc{eprr, AoJr?n-
EbI r{Merb 6o.nnrryro aMnJlr{ryAy. flocno.nr,xy ulrnpotyp6yJreurlrafl cr(opocrr,
ocpeAHer{a [o coBor(yruocrrl nuxpefi paBruquoro lracmra6a, Mo)nro orfiIrAarl
uanusue cBepxBByr(onr,rx nraxpefi , noropr,Ie Hecyr yAapHhre BoJIHbI.

f
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s 6. 0IIPEIEJIEEEE vCItOPEEUfl CtrJIhI T.ff]ItECTtr

flpeguoraraercn, qro arrvrocsepnr cBepxrtrraEroB xapanreptrsyrcrol auo-
MaJrbEo EtrBnIIMII BeJII{qIlEaMtr ycKopeEtrs ctrnBr T.ErI(ecTu g tro cpaBEeEtr()
c orrtuAaeMrrMtr EB ArmaMurlecnux coo6pameunft [23].

Oupegerenue lg g An.E trByqaeuoft area4nr BHtroJIEeEo rpeMfl tryrflMlr.
1. ?1e cpanuenun reoperaqecfitrx u ua6nro,qeurrbrx nolrrypor 6anruepoBcntrx

nuuufi. B rcasecrse reoperl,Iqecnlrx ltouTypor HB u H, uaaru BbrtrtroJreElrn EB

[15]. Cpaoueurle Ertrx nourypoB trptrBeAeuo ua {ur. 12. PeayurrarT It cp_aB-

EeEuE Aalor cneAyroque aua.resus: lg g (He) : 7 ,7 4, lg g. (Hr) : 1 ,80. Omr6nu
B orrpeAeJroEtrtr r(oErypoB B cpeAEeM Eo upeBblmarot 10%.

2. <,(uuauusecfitrMD MoroAoM uo {oprvryne

^tn9[nn : U-R, ,

r4e l? - paALIyc <{oroc{epmr), $Jl - Macca BBeBArL
Heo6xo4utubre AJrfl Br,rqucrreurfl lg g euaueuvs R tt $Jl naxo4r'rnucb cJIeAyIo-

qrau o6paaou. IzIa pa6orur [2] 6wna sasra a6coJrrorr{arr BBeBAEa.fl BeilI4suna
'qLeo Mr: -5T85, a ne t24l - a{{eHrr.rnnafl reMneparypa anea4rr A0
(6,+o : 0,50) u 6o;rovrerpuuecr(an nonpaBna (Lmaon: l0T?9). A6co,rrcr-
uar^6onouerpuqecxaff Beruqrlua BBeBAbI onaaaJlacb pannofi: M6on: M, *
* Lmaon- -6T 15. IIo I{BBecrrrbIM ArIfl'tlLeo n grn Coluqd Mao, tr 9eoq
uafi4en-pa4uyc Rnneo: 45 fiO. C IIoMoIIlbIo sBoJIIoq[oIIEEIx rpel(oB I25]
BBeBAa 6r,r,na uplrneAega K <ucxo4uoft rnarnofi [ocJreAoBareJrbuocrr{) (noupan-
xa x L,M6on : L\07). Sateu no xpnrofi {nr. 3 ua 1261 6u.ra uafi4erra Macca
T1Leo n eAITEI{I{ax cornesuofi: lg $Jlrr,uo: 1,07$J?o. B pesylltare lg gs,rH :
: 2,25. Ourra6xa onpeAeJreHr{.rr arr/rM MeroAoM ycr(opeulrfl cI{JIbI Tfl?fiecrrr B ar-
uoc{epe BBeBAbr cocraBrrler 20-300/0.

3. C ronaoquo {opuy.nn l27l
4P"

9a@0: ;ANW, (6)

tge P" - aJIeHTpoHHoe AaBJreHwet rfLT{ - Macca BoAopoAlroro aToMar p - MO-

JreHyJrflpHLIfi rec. Peay,nntatrr oupeAeJIeHIIii npune4eur,r B uocJIeAEI{x crpoc-
Hux" ru6r. 7. l4a ra6mrqu BuAHo, rrro lg S(Hs) ( lg S(Hr) ( lg goro ( lg groo.

Taxr.rlr O6paaolt, BHaseuufl lg g, onpe4eJleHHble rro I(oHTypaM' HeMIIOTO MeHbIue

3traqeHlrfl, olpeAeJleHHoro (ArrI{aMurIecKI{M)) MeroAolvl. 
Ta6nrqa 7

(5)

lg (Ns,2fr)*r*.
Rc

att filt{fcefi
lg ns(n*)
lg r, (H)
Tr, epao

7^, epao

lg Pu (Fe)
lg P, (Mg)
lg g (HB)

lg s (Hr)
rg g E;-E7

lc o- b b Er,IH

lg gaoo

16,45

0,85
L2

72,72

9400

1,6,49

0 ,69
1,2

12,36

'l'3r82
9800

2,72
2,21

76,40

0,83
9'1

L2,38
13, 15

9700

9950

2 ,85
3 ,31
1r74

t,Bo
1,,77

2,25

2,92

9500

9000

1 ,68

pnqcsro, I(o- | Bt{rpu.IeHHo,
lsrnou [2] | Malon [1]IIapaMerp OTa Daoora



B ra6n. 7 taxme rpr{BeA-eubr BHaqeEI{.s lgS(Hr) ua [1]. MesrueeBuarreHrae
lgg(Hr), rroryqerluoe n [1], Mornuo o6rscsurr reM, cro ncno.nlaonaunas
s [1] MogeJrB Ao flrepa 6oree rpy6afl, qeM BB.Erafl EaMrr MoAenr, Mux-
.naca [15].

B ta6n. 7, nponae roro, [pr{BeAeHr,r AJr.fl cpaBrreHr4rr rrer(oropr,re napaMer-
prr, uafi4euHble rraMrr us U,2,51. Oqeur xopo[ee corllacrre [oryrlaercfl AJIfl
Tn, Tr, lg Pr(Fe) n lg(No,2H*un.). O6qaa ryp6ytenrnafl cnopocrb, roJryqen-
Eafl HaMr{, naB nnlcerc Htr}fie, qeM B ynaaanubrx pa6orax. 3ro, no-nr,r4uMoMy,
flBJrflerc.fl cJreAcrBrreM r(crroJrr,BoBaEr{.fi HaMII cnenTporpaMM c Bbrcoxofi gracuep-
cveil.

BbrBolbr

1. O6uapyrxrrBaercfl yBeflr,rqeuue reMrreparyprr noa6yx4er,lr-a 1-r, reMre-
parypbr r{oHr.{Bal{uu Trncpegnefi reuneparyprr 7tc [oreHr{r4aJrou noa6yxrgenur.

2. Huxannx auouanrari B xuMr.rqecnoM cocraBe ue o6napyrxeno.
3. Cxopocrr nrraxporyp6yJrer{rnbrx 4nnxenlrfi D1 }Meubruarorc.fl, a cHopocrr{

rvraxporyp6yJleErHblx 4nnmenzft 7x1 (nounexrr{BHoe gBlrrnenne) yBeJrraqrrBaror-
ca c rry6rroft.

4. Cxopocrr, BByr(a Co(b c rny6unofi yBerr{qr.rBaercrr m Bce BpeM.rr ocraercfl
6o.nr,rue cxopocrert MaJrbrx ra 6onr,urrax nuxpefi.

5. Vcxopeuue cr{JrBr rs?T{ecrl{ lg g, uari4erruoe (Ar{HaMr4qecrprM)) MeroAoM,
Eeanas[reilr,no 6onrrue, qeM nafi4euuoe cpaBneuueM HorrrypoB BoAopoAHr,rx
lnvnufi..

B eanrroqerrr{e [pr{rrouy 6naro4apuocrb I4. M. }tonrrnony Ba rrpeAocraB-
Jrenr4e [oryqenubrx r4M clenTporpaMM 11 Leo, BarIenErre coBerbr ra o6cyx4enrae
pesyJrbraron pa6orrr. Braro4apro O. fI. Ionnar{Acr(oro aa o6cyxr4enr4e pesyJr6-
TATOB.
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llccJIElOBAIrtrrE O[3[tIECttIdx vcJIoBmI{
B ATMOCOEPAX TECEbIX [BOflIr5IX CIICTEM

PAIIHI4X CIIEKTPAJIbHbIX KJIACCOB' II' A0 Cas

. i .C.IcLJnrtuNce ,

Ilo 105 cneltrporparrMaM' fiorytleuHliu.c nor6pr 1963 no {^esparu 1964 r' rr c aBrycra

1964 no Sespari' rs6s r"ctrnt"epdret 37 Lla',- "'o6'ut'" 
rx'1950-3600 A nposeAeg aga-

Jrrr' cfle*rpa uurrr.rr.o-4Jo?rroii ircr"*o, AO Cas. tr4a lrauepeunft glr{{eperiqtlaJrr']Hbrx cMe-

rrreulir rtnllft s Cnet(Tl]ax rnast'IOii r atOpltuNOit I{OMIIOIIeHT trO OTHOIUeHIIIO r( JIIIHIIfiM Me]I(-

il:;HJlf"ra;;;;"fli u K ca II onpeserenr'r JIrIeBbre cr(opocrrr noMroneHr: 1(1:
t,^: +220 rntf cer, (, : +{60 t;xf cea.

lIo nunugu [orJIoIIIeHI{fi B CIIeItTpe rIasHoft KoMIIOIIeHT6I naftgenrr IISMeIIeHIIE ee cflel(T-

,un*oto-iiriu""u," $aanlio, os,f tro'og'0' CnexrparsHutt rtlacc nroptlvrtoft KoMrIoHeHrbr

aq"ttif,; 
il1il"9h?;""rM rr*rerrc,{B,ocr:sn runuft FIe I, [te II u H I B ctre*rpax o6enx nou-

[o'errr orlpeAeJreHa pa,nocrb r'rx 6lecna, L'm : 0?32 (uo nuullxr't He I lr He II) u 0365

(no rnrnnrrt H I) .

flo nrrnugM Bo/IopoAa naft4eurr a5colrotnr're BeJrrrqrrglr RoMtroHeHT: Mot: *5?3'

Mutt'_4TT.ClrcterrlaAoCas[ocBoI{M{uaruecrtulrxapaltTepllcTl{KaMpacIIoJIaIaeTCfi
y uumueii rpaHrrqr,r rlarnoft trocJreAoBaTeJrr,HOCrI4 lla A[arpaMMe H * R AJIE 3Be3A o u B '

bHsnsafierrirrJe [rr,Iprr,br lumft uor.norqe,rrrr B _cner{Tpax o6enx xolrno,e,T trofia3brBaloT

Brrurrraour"re nore6'arrng B MoMeETr,r aronraqnft'

ANINVESTIGATToNoFPHYSICALCoNDITIoNS]N^THEATMoSPHERES
OF EARLY TypE CLOEij eiNARIES" ri. aO Cas,"by^ ?. S. .Galkina.'- The spectrum

of the close binaryaOdis"iJa"ullii[-o"-if." [asis <jt l"OS sp-ectrograms obtained with a

;ir;;r;;;;f"e?-i?'". i;ih; ;"std; 1"1.4e50-5600 A durirrg'Noveirber 1e63 - Februarv

1964 and Ausust 1gG4: h.;;;?il'1fr6S. Tr,..lualuiveloci"lies of the comnonenLs Kr :
: +zll)rm/sec hnd Kz : +160 km/sec ,.. a.tiiri"ui ito* measuremerits of the dit-
IerenLial Iine shiILs ir'tn. r[..1r;;i Lh.pri*rr, ""0 

secondary componerils relagive Lo

trr" fi urra Cu II interstelldr calcium liiies.
Tlre measurem.rrtr oirilrorpLlon'ii *r show thaL Lhe speclral t-ype of bhe primary va-

,i., *iri;;;;ir6i"'dg.i ii-O3lg. tir" spectrai iype of rhe secoldarv component isesbi-

mated as 07,2. The brighLness dillercnce between [he componenLs Lm,: OT32 as derived

lrom relaLive inLensiLielihe H.l';;d'ii;l]li;;;;"J0ry65 from Lhe H I lines' The absolute

maguitucles of tt.,. .o*fonents delermined fronr lhe hydrogen lines are Mrr : -5T3 and

M,r: '-4ry7 '
Accorciinq to iLs physical characterisLics the AO Cas binary system is located at' Lbe

ro*".'r"riirFv Jr tri.fi$iiti ;il'il;;;' i" ut 
" 
tt:n aiig.u*. rhe equivalenL absorpbi-

on line nidLhs in Li,u rp6.iru'J;"tli;ilponents shorv coisiderable variations at elon-

gatiol.

$ 1. OESOP AAIIHbIX fto AO Cas

AO Cas BxoAr4r B trporpaMMy r{ccJreAOBaHI{fl KaK OAIIa I43 Ma0CI4BHLIX CI4-

creu, o6e KoMrrorreETr,r-noropoft .EBJTflIOTCfl UOAO6HbIMLI Cy6I[raHTaMI{ cIIeHT-

;;;;;;;; ,rou."u 09 III s c;crei\,re MK. B 1916 r. 6una o6uapy)neua rrepeMen-

,.o"ru flyseBoft cHopocTr.r 3TOft CUCreMbI. c Tex IIOp_ OHa I{HTeHCIIBEO U3yqailacb

{ororr.lerpuuec6r4, a Tan}He crrer(Tpoc6oilI{sec614. oOrouetprzqecr1oMy IICCJIeAO-



BaHZIo ilocBrrqeHLr pa6orbt l-yruuxa [1J, Cre66ranca 12], fvrHlrxa u Iasera
[3], fioccos [4], Eeuuerr [5j, ropana"'16], Bvra l7j:'c;.*prcxorrr,rqec1r4c
r.rccJreAoBar{r{.n fipoB-onrrucs A4aucoM r{- IUrperu6eprou [BJ,- flupcoru Ig],
Crpyne u lopax_ou [10J. Hpoue-gT9ro,Ao Cai zcc.rre4oua.rru." .rr.*rpo{oro]
Merpuqec*u A. H. ,I{a4ae*rru [11] n HetrpephrBHoM cne*?pe " nrri"^iiilg iluueftsaroM cnexTpe.

@oromerpllqecmue na6rrogeuus 6recxa AO Cas, BbrrroJrHer{Hbre fiepequc-
JIEHIIbIME ABTOPAMI4, IIOKAS]TIBAIOT, qlo I(PHBAfl 6.rrECHA I{MEET ABA trOqT[ OAI,I-
Ear(oBBIx MI'rHI{MyMa Tr Mar{cr{Myua. Erecx cucreMbr HerrpepblBHo Ir3MeH.rrercfl
or rJraBHoro fto BTOpUqHOMy Mr4Hr4MyMy; ar4rrJrr,rryAa r{SMeHeuu.s 6necxa cocraB_
Jrfler oHoJro 0\2. Bug xpunori 6recxa roBoprrr o roM, qro cr4cl.eMa cocrour r13
,qByx BBeBA uorlrrr OAI{IIaHoBblx paBMepoB u apxocrert, crIJIbHo Bbrr,Erryrhrx Apyrft APYTY, qacTrrqHo SaTMeBarcrquxc.s.

Eonee BHrrMareJrr,Hoe paccMorpeHr,re HprrBbrx 6recHa, [o.rryireuHbrx aBropa-
MrI..B pasHoe BpeMfl, yHasriBaer rra ro, qro Hpr4Ba.E 6.rrecxa r{3Merr.aerc.tr or oA_
rort snoxu x 4pyrorl rr rrMeer px4 oco6euHociefi. It uucry rocJreAur{x Mo)r{Ho
orHecrr{ acr.rMMerprrrc nplrnorf, pa3ilr4qr4e Br{cor rJraBHoro I{ B.ropuqHoro MaK_
crrMyMoB, a raxlne paaruque rny6uu I u II uuur.rMyMoB.

cnexrpoSoroMerpr.rsecHoe r{ccJreAoBaur{e, BbrrroJrHeHHoe A. H. !a4ae-
BbrM, froKaSaJro, qro HapflAy c ua6.nrc4aroqr{Mc.E paSJrr4qr{eM Bbrcor Mar{cu-
MyMoB IIMeeTC.a 8aBI{CIIM0CTL BbICOTLI l{aKCI{MyMoB OT AJIHHbI BoJrrrbr, C ynreut-
IIIEHI{EM AJII{EI,I BOJIH},I HPI,IBI,IE 6UECrrA, rtOTYqEHHrIE B PASHI,IX AJII4HAX BOJIH,
crarroB.ETcfr 6onee cr,rMMerprrqEr,rMr{: pasrrocrr, Maxcranryu I - Maxcuuyu 1i
yMer{Brxaercrr. Sanreqeno raK?r{e, uro rry6r.rnbr Mr.rHr{MyMoB yrerru-urr",
c 4nnuofi BoJlrrbr. Brr.sn.lreuurre oco6eHnocrr{ r{prrBr,rx 6necxa anroprr o6,snc-
E.trIOT HaII{qIIeM IIOTOITOB IaBOBLIX MaCC B CIICTeMe, [O4O6UO IIOTOKaM B Cr{CTe-rraeBLyrn4p.

B arofi cB.EBrr oqerrr I4ETepecHo r{ Ba}fir{o norrr4qecrBeHuoe crrexrpocxorr.rqe-
cHoe r{ccJreAoBaHr{e AO Cas, a r.rMeHHo rroucnr{ oco6eHuocrefi B cneHrpe lr ux
cB.fl3I{ c [oBeAeHlIeI't xplrnoii 6necxa. Br,ruonnenubre Ao crrx nop cler{Tpoc1orrrlr-qecfiue I{ccJreAoBalrutr rlocrtilv oArrocropounr.rfi xapaxrep, r.rMeJrr4 qeJrbro [oJry-qeHl{e xpzIofi cHopocrll r(oMrronenT n op6rnrr,r u ganann Jrr.rrrrb otrrrcaHr{e
qtr^e{Tpa, Hau6o.tee rloJrIrr,rM cqrrraJrocb crreHTpocxorrrrqecnoe r{ccJreAoBaHr{e
AOCas, BbrtroJruerrHoe s f g26 r. fllrpcou Igl. I4Me,q 34 cuenrporpaMMbr c Ar{crep_
cuefr 49 u 29 A/uu y ]I", o! -orleura.r EEreHcrrBHocur 33 irnrrit oo"roolurrt
(n o6.rracru 1\4922 He I 4o 1,3934) B trpor{BBorrr,sofi mrare u tro oruorrlegr{ro
trEreucr4BEocret rzuraft

1"447tLtel _ n * x.454rHe rr 
= 0.28. lfqg?ig : 1,35TEl1,Hefr,: a1oo,--TMi; - v,Lol TZOOiNm :

oqeHrrJr crrer{TpaJrlHrrrt xlacc noMrroHeET, xax 08,5. cuenrporpaMMbr, rroJry_
CEHHI,IE I{M, IIOHA3AJII{, qTO ITTIHITIrr B CIIEHTPE TTASHO]I ITOMIIOHEHTrI U 2,6 PASAr{Irrerrcr{Br{ee luuuft B crleHTpe ntoprluuorl r(oMrroHeHrr,r, trnreucr{Brrocrb rro-
cJreArrr{x MeH.flerc.a c Saeofi.

Cuexrpocxonl{^qecxoe r{ccJreAoBarrlre oroii cr{creMhr, BbrrroJrueHHoe Crpyne
n ropa^Hou s 1949 r., He go6anra.iro uero-ulr6y4r cyrqecrBeHlroro. Ha ocsona-
urar 183 crexrporpaMM c Arrcrep cuefi. 40 Alotn y l" Soas aB?op6r rrorryqr4ilu npr,r-
ByIo ryseBblx cHopocreri rnasHoll l{oMrro}reHTbr. 3ra npnna.fl, 11oqrrr crrMMer-
puqHa.fl, corracyerc.s c. xpnnoii, noryveuRori flrapcou, Ho aHaseuue rroJry-
aMlJrr.rryAbr (770 nnlcea) raaueuenraflJryqsso; cxopoirz nropnvuort ,roruorr"ir-
TEI or(aaaJrocb cr.rJrbrro orfiltsamtr{uMc.a or auaseHlr.s 2BS xar,lcen, roilyqeHHoro
fft'rpcou. Itan tr Illtpc, aBTopri yr{aBr{Baror Ha rrepeMeHHocrb r{HTeHcr{BHocrr,r
lrrttufi. nropu-nrori xoMrrorreurhr c Saaorl.

Mauni'rno. I131, aTaruar{py.E nce Soroe.rrexrpr.rqecnr.re ra6.luo4eulr.E, 861110l-
IreHHEre c 1914 to 7957 r., roilysrir nocroxnurili [eprroA rr3Merregrr.fl 6rec*u ,
.nyuenort cxopocrr.r, parur,rll 3!5234769. Ha ocuopauvv 7g Hotsrrx crexrpo-
rpaMM, [oJryqeHHhrx c 4exa6pa 1955 no 7957 r., oH rrpnxoAr{r K BaHJrroqeHnK),
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qTo trEToECUBEOCTb nUEZfi trOrJroq,eEufi, ryrreBhre cftopocTu BToptrrIEoft ItoM-

IroEeETbr E op6trra rJIaBEofr r(oMtroueuThr o aficqeErptrctrTeroM 0,027 oorna-
oyrorcff c peByJrbraTarrlu ctpyne lt fopana. Mauuuso y,qaJrocB co BEoBb otrpe-

AoJTeEHETM trepuoAoM cBecrtr B oAEy npuByro oqeurtr nyqeBrrx cropocret ue
pauee ony6nuxooarurrx pa6or. B nrruonueuurlx ctrexrpocrotrzqecfiux uccfie-

AoBauusx Ee neJIaJIocB trotrbrroa cotrocraaurb ux peByJIbrarBI c {orolrterpr'
qecfiuMtr.

B uacroaqeft pa6ore, aaft yftaBauo t 1141, craBtrrcg BaAaqa trorryqurb ilo-
ruuecrBeEubre oqeultu Eefioropf,rx $uauuecxzx trapaMerpon aruoc{ep ftoMrro-
seut AO Cas ua ocEoBe trBytIeEtrfi clrenrpoB tr opaBaurb Ex o peByJlbraraMu,
noropbretronygatorcfi zalfotouerpuuecfiuxuccJloAoBaEufr cucrelrtrr.'

S 2. CtrEKTPAJIbHbIE E.{'EJIOIEHtrfl AO Cas B 1963-t966 IOEAX

C uoa6pa 1963 uo Seapaur 1964 r. u c aBrycra 1964 ro {eapaar 1965 r.
trofiyrr-eEo 105 ouenrporpaMM o Azctrepctrefr 37 Alnn a o6uacru 1\l\4950-
3600 A Ea lrJracrtrErax Kodak l03a-O c uoMoqbro gr{paxquouroro ctroar-
porparfa sa 7220-nn pei[refirope Hpnucxofi acrpo{zauuecnoft o6cepraropuu.
flauuue sa6rrogeuufr upure4eru s ra6r. 1. (DaaH,qfifl Bcex ua6nrogeuufr ru-
rrucrnrucb uo {opuyuo 7s: 1,D.2432923,1'26 + 3!52348.8, arrre,qeuuofi
Massuuo tf3l.

I ur.ro
?IsrepBar oae I cuexrpo-

I FpaMM
?IHrepBar oaB

1.XI 1963 r.
15.XI
16.IX
3.XII

1.I 1964 r.
27.XI 1963 r.

L7.XI
22.tX

6.1 1964 r.
t4.XI 1963 r.
7.II 1964 r,
10.X 1963 r.

2.XII
3.X

29.XI
22,XTI

13.VIII 1964 r.
19.X

lt.xII

o, dt2g

0,L52
0, 194

o,d3z-o,d4o
1,09-1 ,{5
L,45-l ,46
1,92-2,05

2,54-2,56
2,65-2,68
2,89-2,92
2,88-2,91.
2,94*2,97

3 ,05
3 ,45-0 , 02
3 , 50-0 ,03

0,88
0, B0-0 ,89
0 ,90-0 ,96

29.Xrr
16.X

17.VIII
9.X

25.rX
2.X

2.I 1965 r.
3.XI 1964 r.
4.IX 1964 r.

22.tX
29.rX
30.IX
16.IX
23.rX

t4.I 1965 r.
L7.XII 1964 r.

4.X
3.XII
22.X

,(.nn {orolrerpr.rvecxoft o6pa6orrur [oilyqenHbre clenrporpaulrr,r 6rrrlr upo-
xanra6pouaubr rrpr troMotrIu ctrJrol[Horo ctrenTpa or JraMtrbr Ha6aJrr{Barrr{.8,
troryqeHHoro qepe3 cryueuuarr,rt ocna6urenr, Ea ctreftrporpaSe I4CII-5I. C
rroMoqbro perrrcrpr{pyrcqero lruxposoroMerpa rzna Mour.a [ofiyqeHr,r pertrcr-
porpaMMr,r ctreftrpoB c yBeJruqeEtreM B 25 paa.

s 3. KPUBbIE JryqEBbIX CKOPOCTEU

_,{la rtolyveuufl ryqeBbrx cxopocrefi 6nr.rrz, Kar( n n pa6ore [14], uauepenu
{It$r^1r"._tqalrplIe_gM.gggtr{t ge{rp-oB nusraft uo4opo4a tu?u4lil,71! iIJ,s),3889,05 (Hs), 3835,39 (Ho), 3797,90 iHro), re,rrr.E 211"4026,2b (He I), g8ig,Td

,1,

I
7

o
4
J
D
,t

2
J

2
o
o

7

3
4
I
5

4

Ta6auqa I

I

t , 
dls-l 

, 
dtal 4

1,27-1,,28 | 2

1,35 I I
1,44-1,47 | 3

1.,67 | I
1,6e I r

1,65-1,73 I 4
1,,72-l ,77 | 5

1,77-1,75 I 2

2,13-2,24 | 6

2,1s-2,1.6 I 3

3,09-3,14 | 4

3,14-3,L5 | 2

3,16-3,23 | b

3,07-3,221 4

3,25-3,27 | 3

3,45-3,50I 2

3,46-3,5L | 4

0,36 | t
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(He I) u Si IV 1,4088,86 B crreftrpe rnasnofi noMrronenrlr tro orromeEr{ro r( JrE-
Hr{flM Me)nBBeBAr{oro r(aJrr,qrrn 13969,261 (H Ca II) u ffi933,664 (K Ca II)
AJrfl Bcex Sae na6rro4enufi. IzIeuepeEnbre 4u${epeuquaJrr,Irbre cMeqeErrfi yr(a-
Batrrrbrx .nuuufi rraHecetrbr na rpa{ux n {yuxqur Saarr ({ur. 1). Suaueuux u.
Ar.rr Bropusuoft noMuoseurbr 6burrr [onyqeHbr trB trBMepeEufi clreqeuufi qeurpor
cler(TpaJrbrtrrx nuuzfi nropuunoft r(oMrIoEeHTEr tro oruomeutrro K coorBercrByro-
qrrM qeuTpau .nnunfi B crrer(Tpe rnasrrofi. ,{.nx uanaepesuft ncuonbaoBaJrtrcr,
trrvtHuu H I 

^4861,33 
(Hp), )"4340,468 (H,), 1.3889,051 (H8), 1,3835,386 (Hr),

1,3797,900 (H1s); He I1'X41r77,1177, 4026,789 u 3819,61.
Hax nu4uo ua {lrr. 1, xpraar,re urArrrr rnannort u Bropuqnoii Hortuoueu:r ne-

cnoJrr,Ho paaluqalorcfl r{ rro aMlnr{TyAe, u no Sopue. Snaqeure [oJryaMIrJrrITy-
gw I{2: :F160 nntlcen Mer{btrre h: +220 r,alcen. B uRtepna.ne Sae, coot-
BercrByroqeM yAaJrenr{rc Brop[quoli Houuouenrrl, ee ilyqeBafl cxopocrb Eetrpe-
prJBrro BoBpacTaeT or MoMeETa coeAr{treHlrfl IIoqTr,I Ao cJreAylorr{ero coeAlllreHrrfl
(npan4a, c 6onr,rulrlr paa6pocor.t roqefi oItoJIo cpeAtrero auauerurn). B r,lurep-
uare {aa, coorBercrByroqeM upu6numeul4ro BTopusuoft xouuonenrEr, ee cfto-
pocrb noqru rre Meuflercfl Ea rrporrrxterrrrr{ 0,8 4ua. f-cftopocrl4 o6erax HoMrro-
HerIT, trOJryqeuur,Ie HaH CpeAl{tre Ir3 BCeX rtaUepeUlrfi, eclw 14 paSJruqaloTc.E, TO

oqenb HeMEoro (ue 6oree 1.0 nrulcer,, Tz: Tt | 70 natlcen). flonyveunrre
ItpI{BEIe AaJII{ BOBMO}I{EOCTL yCTaIIoBIITL, qTo MoMeET6I MaHCUMaJIbIIOTO paBAe-
Jrenmfl. rletrTpoB .nnnuft B crler{Tpax RoMrroHer{T coorBercrByror r{I{repBaJIaM

{aa: 3f35 - 0930 (rraruax r{oMtrorrerrra r4Meer MaHcuMaJIbEyro noJro}fiIrreJrb-
Eyrc cnopocrr) u 1f 45-2,15 (rnaouafl r(oMrroEeura zMeer MaHcr{MaJIbEyro or-
pur{areJrbuyro cHopocrr).

S 4. trHTEHCIIBHOCTb JItrIItrtr TOTJIOqE[Itrff B CIIEKTPAX
HOMtrOHEHT AO Cas

d ar.nrp, rnasuoft ltoMtrogeurrr AO Cas Ea6nroAaorcr- cBEIme 60 fizuufi
trorJroqeEui H I, He II, He I, o III, o II, N III, c III, si III, si lY. A"t
xaxrAofi {aarr ua6mo4eurfl 6nrnu oqeueubl oI(BEBaneErEEIe ItrtrptrErl Wy r,ael
nzurfi n6 o6rrssoi MeroAEHe. f(an r u pa6ote 1741, W^ oqeEtrBanaos ftalt
nnfi rnaBgoft, rarC E A'Rfi, rropuuuofi ItoMIIoEeET AJIff TeX {aa, nOr4a Ctrel(Tpanb-
Ebre JTUHtrE B clreKTpax nolrnOueur 6rrnz uanCuManbEo paBAeJroEbr (uorrleurll
aJrouraqfift, coorBefcTByroqtro MaactrMyMy 6noora ctrcreMbr tr MaltctrManrgoft
paBEoCTa cnopocroft ra npmoft ur). [;l't. trpoMerl(yrouurrx {aa r coo4rueurft
(uoueurrr MEEuMaJIbEoro 6ueona crcteurr), fioIAa qeErpEI coorBerorByloqrx
nrsuft B ctroftTpax ftoMtroEeET coBtraAaror, oqeEEBaJltrcb EI(BuBaJreETEBre m[-
puEur 171 peay;brupFoqero trpoourrfl. Ha6nroAoEEbre BEaqeEufi (v7r)saor ArE
laanuurui {aa rpe4craB;reErl s ta6il. 2. Cron6el I ra6yrulu - AJruHa Bon'
ftu, ctor6e4'2 --arreu6ur, ctor6qbl c 3-ro to 46-fi. - ra6nro4eEgble al(gtr_-

BaJreETEhIe mEpEErI uruuft 4nx paBIEttEbIx {aa. B uOcne4ueft crposne a cro6-
.'.df"fff&:ffi1" 

;#fi Slil'TT;r"BaJroErELrx ,,rplr, uusuft rornoq,eE,E
6rrta tpoaeAeEa xnaCou{uraqrfi otreftTpos o_6eux ft.oMtroEerr B paBJIErIdbIe

{aarr. ,qut orentpaJlBuof fiJlacou$rnaqltz nrr6paru 12 rputeptreB Ea pa6orrr
I,I. M. ftouunona tt5l.

- lA4lLHel
0,5 (1'4542 + 1,4200) He II '

D\ 14649 C III,i GEE-II-,
tr, (14116 + 1,4089) Si IV
'/ --- 9,5E" Il '

,"\ (14379 + 1,4097) N III,/ -----15 H;-rr-'
14 I{BD. Hpr,rMcfioii o6cepnar., r. XXXVII 209

,, X,3820 He Io) -6,bffi,
.. 14026 He I4) TFE rr-'
a, (lu4l44 * 2v4009) He I,/ ----l"b H. il- '
^. M388 He Ixl 

-

0,5 He II t



()"457 4 + )\4567 + 14552) Si rrr
@rs+TaosTFliie)

tr)

| 
^\ 

(x4574 + ?,"4567 + 1,4552) Si Irr'"i@'

12)
(x4574 + X4567 + 14552) Si rrr

Peaynrrarrr Hnaccz$uxaqrrr{ [puBeAeur,r B ra6n. 3 u roHaBaHBr na {ur. 2.
Itax noxaausarcr ra6rraqa u {urypa, ctrerrpaJrbsr,rrt rilacc r.narsojt xonrnoneu-
rhr u3MeE.sercfl or O 8,0 4o O 9,1. O6paqaer sa ce6s BErrMaHr.re trJraBHoe r4BMe-
EeEr{e ctrer(rpaJrBtroro Hrracca B trrrrepBaJre {aa or 0f 80ao 1f 19, coornercrByro_
qeM MoMeEry rrpoxox{AeErr.E rropr.ruuofi KoMtroHeHrbr BnepeAr{ uasnofi. 3ro
rrBMeEeEue ctrer(TpaJrbEoro ftJracca or o 9,1 ,qo o 8,0 MOlr{Eo cqurarB peaJrB_
urrlr, o6ycnoBJTeHEbIM EaJrolr{errrelr 6onee pautrefo c[enTpa rr:opzuuofi ,,orrro-
EeETr,r. Omr6xa otrpeAeJreEufl cner(TpaJrrnoro'x.nacca, xax or*a'rr"o na {ur. 2

u ' *oro, ur?u 3 o

@ur. 2. r(ameseaz.s. ctrer{TpaJrbEoro aJracca raassoft KoMtroEeETEr e Saaoft.
HpvNxr coorBercrBvrorrtrekflff":ly 

ffixg' ;TTffiTl,lr'rrop,s,oft 
r{oMtro'eHrbr'

(sepruHarrEbre qeproqxu), ue trpeBbrrrraer 0,2 cnexrpaJrBEoro rroAKnacca.
B uporranonoJrorr(EoM coeArrgeur{rr (zurepna.rr {aa 2$53-2!6g) cpegum oqer-
fta ctrer(rpaJrbHoro fiJracca tro rpeM AaraM - o8,8. B anouraquEx crreKrpaJrb-
gErfi xilacc rrasnofi noMtroEeErbr oqerruBaercs6nuaxuM n 08,55, ,roprrrbft -07 ,2 (ra6* 3,. oro.r6eq 6). B cror6qe 8 ra6n. 3 uprre4eubr oqerr(r4 ctrer(rparrB-
EOrO ftJracca AO Cas B M0MeETET coeAuuerrt, -uolyveuuDre rro cr(creMe AByx-
uepuofi Huaccu$znaqulr fI. Eorro u M. Xan [16]. Ora cucreMa Aaer oqeufty
crrel(TpaJrbuoro fiJracca c roquocrrlo 4o 0,5 crrerTpanbuoro rroA6Jracca tr HJracc
oBertrMocrlr. Ilo.nyueurbre ranrrM_o6paaou oqenfitr crrer(TpaJrbEoro r(Jracca Ea-
xoAfircfl B corJraclrrt c lratrruMu. ftnacc cBerr{Mocr}r s aroft cucreMe orrpeAeJrff-
ercff, Har( I-II.

oqeuxu ctrer(rpaJrruoro xJracca B paBEErx {aaax yr(aBbrBaror Ea ro, qro r{E-
TeuctrBgocrr nuuuft ltorJloqegr[.g B ctrer(Tpax r(oMtroEeET Ee ocraercfl llocroflE-
uoft. IIpone4enuufi aEaJIrrB oxBrrBaJreHrnrrx mupzu rr:arinft. B cJrorr{EoM ctrer(r-
pe AO Cas uoasor.Eer cAeJrarb cJreAyroque BbrBoAbr.

1. He ua6.rro4aercfl pegnoro ocna6nesrs frJru yc.,ilenun nurtnfr. trorJroqe-
E.u.fl. B Ctrer(rpe nropzuuorl KoMtroEeEr6r r o4roft rrB oJroEraqufi, nax DTo orMe-qarocb anropauil pa6or [8, 9, 10, 13]. SaMeseur,r onroBpeMeunhre (y rnaonofi
tr BTopI,IqEofi fioMuoresrrr) ycureuv.fl frJra. octa6ueuz.s ra6nro4eunbrx ar(BuBa-
JIeHrEbrx mrprru auuuft trornoqeuur HgI, He I,tHeIII ($w, 3, a, 6),

ua
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2. Ha6nmgennbre efiBr{BaJrenrur,re urrpr,rHbr (Wy) mruuft no,qopo4a HB,
H.r, Hs B cIIeI(Tpax rJIaBIroft u Bropr4llHoft Horuuonenr Bo BpeM.fl otronraqur-t
rlperepneBalor BHaqIlTeJIbIIEIe r{BMerreHl{.fl. Bo rpeua aJro}rallr{r{, coorBercrBylo-
qeii rpu6nux(eHuro nropravuori HoMtroHerrrr,r (znrepna.rr Saa 3d45-0903),
JrLrIJtIIlI cMeqeHbr B noporr(oBonHoBylo qacrr, c[eHTpa, xapaKTep LraMerreHl{fl
y o6eux HoMrroHeHr coBeprxeur{o noAo6eu, Har( noxaBauo na Sur. 4, a. B npo-
rIaBorIoJI olr{uofi an onraquu ({ aarr 11 45 - 21 1 5) annlrn a nenrHrre rrrr4pr{H u ltriuir
BoAopoAa Ilor(aahrBalor BHaqr.rreJrbarre no.ne6aur{fi HaK y rnannoii, Tar( r,r y Bro-
puunofi noMrloHeHr. Ho lrs-aa 6neu4lrponauun 'nutrufi. B crrexTpe nroprau6ort
C APYrIIMI4 TILIHI,I'IMId II PABMbITOCTI,I TPYAHO YCMOTPETb CI4HXPOIIHOCTb ],I3MEHE-
nnft Wy B cneRrpax I(oMIIoHeHr.

3. Jluurau uerirpanruoro r{ I{orrrrBlltpoBar{Horo reJrr{.s B crrexrpax o6erax nonr-
rroHeHr, HaH BrrAEo ua {tff. 4, 6, a BJroHraqr{r4 npu Saaax 3f 45-093"uoHa8618aror
ue6o.lrr,urue none6arur.s er(Br4BaJrer{ruhrx rxr{pr4u (n upegenax 0,2 A). B upotu-
B orro Jro)r{Hort snouraqraz erta rore6aHr{.8 Eecr{ onr,no 6onr,ure.

4. Ha {_llr. 5 tpe4crar.neuo cpaBHetrLre Me}r{Ay co6oft Dr(BrrBarreHrubrx rxr{pr4rr
,truauir, ra6lro4euubrx-B_ AByx rrporr{BorroJrox(rrbrx coeAr{Helrr4-rrx, coorBercrByro-
qg1 {qqry 21 52^-2168, xor4a BarMeBaerc.rr Bropr{qua.s r(oMtroHeHra, u {aiau0980-0q89, 0990-0q96, 1q09-1q15, 1915-{q18, HorAa BarMeBaerc.rr
rJraBHa.fl HoMfroHeHra. fIp, paccMorperruu $ur.5 o6paqaer na ce6.s BHr{MaHr4e
rlocrerreHr{oe yBeJrI{qeHI{e aKBIrBaJrerrrHErx rrr4pr.rH scex rl,ruuft Bo BpeM.s coeArr-
rreEr{.fl, coorBercrBylotrIero upoxorr(Aerrum nropraurorf BnepeAr{ rnannofi
RoMrIoHeErr,r. flpe4craurrJlo r/tnrepec cpaBrrr,rrb Melr{Ay co6orl- na6nro4enur,re
771 B crleHrpe rnanuori RoMrIoHeI{Tbr B MoMeET aJrorrraqur{ 14 B MoMeHT coe,qr{He-
llrrr!, B KoropoM BarMeBaerc.rl BTopr,lquaa r(oMnoneHTa. B a:rolr coeArrHegrdrlr
Ra6nro4ennbre axBrrBaJrenrlrbre r[[prru],r nwrtuft 6yAyr, corJracHo [17i, upe4-
craBJrflTt co6ofi LrcrI,IHIrbre aRBI4BaJIeHTrrLre ul{pr{H},r B crreKTpe rnasHofi fioM-
rroHerrrB-r. Taxoe cpaBrrerrr4e rroHaBaHo na {rar. 6. 34ecr [o ocrr opArrHar orJro-
?r{eHr,r W1, coorBercrByrou{r,re coeArrHeHrrro ({aeu 2!52-2!68), uo ocla a6ulucc -g1Qqrcaeryue. .(lVx)ruan rnasuori noMrrorrenrrr 4na rpex {aa: 0900-0q03,
1'172-1,177 , 1\65-1173. 7Is cpanueHr4.fl Br4AHo, uro ua6nio4eHHhre aKBr{Ba-
JIeITTHbIe IxI{prrHtI lrr.rnrar? rrorlrorl{eulz.tr B crrexrpe uarnofi noMrroHenrr,r [pe-
TepueBalor BHasl,rrerrHhre IlBMeHerrrr.E Bo BpeMfl aJronrarg{r4. 0ro 6rrno Br{AHo
LI TIpII CpaBHeHIIIrt SI{BI{BaJIeHTHbIx II}IpLIH OTAeJILHLIX Jtrv]Juit, I{OTOpoe IIOHaBa-
Ho_Ha Qwr. 4, a,6. floxa eqe rpyAHo c olpeAeJrenHocrbro yr(aaarr, npvquHy
na6lro4aeuort nep_eueuuocrrr DnBlrBaJreHruui rurzpran tunraii n cnexrpax HoM-
rrouer{r Ao Cas. Ho, uanr Ha}r{ercfl, Mo}nHo cuurair, uro ua6nrogeuuie {axrrr
rrepeMeHl{octuWT nuvtrfr [orlloqeuu-s B crren"pe ruasnori r{oMrroHeuTr,r, a rar(-
?r(e oArroBpeMeHrrhre r{3MeHeHr.r.E wx u y r.[asHorl I{ y BTopr.rquoli xonruoneHT Bo
BpeM.s SJIoHr.aql{rr (uolrenThr, coorBercrByrotr{ue MaHcr4MyMalr 6lecxa cucreur,r)
BbrSBaHBr rorl:ne. npnvrznofr, sro z oco6er{Hocrrr xpurori 6.necna, o xoropofi ro-
aopu.rocr, n $ 1.

B up94u4yr\eM-r.rccJreAoBaEr{r{ [14] 6r;.;rro ror(aaauo Ha ocrroBarrura pa6or
L A. IIIafiua [171 u P. M. Ilerpu [18], sro

(W),^,,:(f) (#),..,
tge Irl i1 ecrb orHorueHr{e r{HreHcuauocrert HerrpepbrBHbrx ctrexrpoB n gaunofi
o6nacru AJII{H BonH r{JII{ orEolrrenrae 6recxa xounonenr. B cuyuae IdAeHTr4qHo-
cru upo{u.ner? cnexrpaJrlrrBrx nnuufi oAHoro rlt roro }I(e aroMEOrO trepexoAa
B ctreKrpax HoMrroFeHr \WxrlWtr)^", 6yAer paBEo eArrErrqe, r4 rorAa ua6nro-
AerrEoe orHorrr eErre (W r,rl W t r) "u6, 

6y,qer'oupeAerrfl rr, orH omeEr{e 6ue cHa ltoMtro -
IreHT rrJlrr L'm gx,n 4anuofi o6.uactr.r AJrI{E BoJrr{. ,{na {as Mar{clrMalrr,Eoro pa3Ae-
JreHIr.a cneXTpaJlr,Hrrx nr.rrutrl B ctreHTpax r(oMrrorreuT 6r,rnu sbrqr,rcJreubl orrroilre-
IIIIfl AftBI4tBaJIeHTrrr,rx uupr.rH (WxzlWn):I,n6,,I4 rJr]6r{a rrlrl4un nr,rauft He II -
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ff+aga, 4b42, 4200; He I - ),t"4471, 438g, 4144, 4026,
)"?u4867, 4340, 4102,3889, 3835, 3797, 3770, 3750 u Si
Peaynrrarnr Bbrcr,rcreHrd.fl npeAoraBJreHbr s ra6il. 4.

4009,3820;HI-
IV - )J'"4116, 4088.

FIe II
HeI
HI
Si IV

0,92T0,03
0,66+0,05
0,61+0,02
0,38:

0,74
0,79
0 ,55

0 ,92+0 ,07
0,50+0,03
0,65+0,03
0,37:

0,94
0,63
0 ,64
0,42

0,99
0,52
0,61

Hax uoxaablBaer ra6nuqa, orHocr4TerlbHarr IIHTeHcT{BHocrr, .nr.rnltfi He II
B cnexrpe sropraunofi r(oMrroueHrr,r_ a 1,4l.pasa (4na sJroHraurr[ 39116-0902)
r.r B 1,86 pasa (4na arroHraqr{rlr t!44--2!16) BErrue, .reM He I. Taxoe puanrnore
B orHoCr{TeJTLIlbrx I'IHTeHcr{BI{oCT.fix He I lr He II n cflel{Tpe nroplrunort r(olrrro-
rreHTbr flBJrrrercfl cBrltAereJrlcrBoM Toro, qro cneKTpalrurrfi HJracc nropqvuorl
noMrroHeHTBI 6onee panur,rfr, veu rnanurrfi. 3ro uonaaaJrr4 Ir rrp.sMbre oqeHl{r{
C IIeKT paJI LHor o r{ JIaCC a K oMrro}reHT no ua6nro4euurru 771 tvrruit rror Jr orr{eHrr.fl ,

llpllmer'rna MeroAr{Ky, orrr4car{Hyro n pa6ore [74], u 6epn aa rzcxo4ur,rfi c11e1r-
panr,nr,rr,l 

-Hnacc 
r;ranuori HoMrroHeHTr,r AJrrr MoMeHTon anonraqnrl, oqeuenurrfi,

xaH 08,55, Mr,r EarrrJrrr, qro orrrorrerraro r{HTerrcrannocrefi He II/He I, panuonay
7r45 u 1,86, coornercrByer orrrollenr{e crlexTpaJrr,Hblx r{JraccoB O7-,5lOB,5b
u 07,7 108,55. .(nn naii4eunrrx paanocrefi cnemparr,nbrx r{JraccoB rrcrrlHHr,re
orHorrreHr{.fl SnBr{BaJreHTHr,rx lur{pr.rH ttuuufi He II 4o.nrxgrr 6rrrr, panuu 1,25
u 1132, nlrnufi He I - 0,82 tr 0,71 coornercrBeugo AJr.E aJroHrarl"t (gCaO-
0902) n (1146-2916).

3na.a ornoruenr.rq ua6ruoA-eHHr,rx (wnlwtr)ra61 r{ rrrcrr{Hnwx (w721w11)rasr,
Mo?r{Ho uafirlr ornorrreHrre IrlIl lrrecxa r{oMloueu:r r gauuofi AJrr,rHe BoJrr{br co-
IIac_To rrp_I{B_eAer{Hort srtrrre {gpuy.rre. H.afi4eunr,re orEotrreurrfl [rlI1 no Jrr4Hr{flM
He II u He I s o6.,acru?,"?,"4542-4200A u coorBercrByroque i* t*rpr,rBeAe-
Hrr s ra6fl. 5.

oneMeHrlr,llT
_lj, l"*l-flo*

Ta6nuqa 5

0T38
0,35
0,65

IIe II
HeI
FII

ory32
0,25
0,65

0,70
0,72
0,55

tta* nu4uo ras ra6.urnqrr, pa'Hocrb ctserrrMocrefi Houuogegr, nafi,qeuRar
rro rrr,rHrrrrM He I r He II 4ln o6elrx snonrarllrfi, npr{MepHo oAr{HaHoBa r{ paB_
Ea B cpeAuev 0!32.

,{.ua onpe4eJrerlr{tr orlromeulr.E 6necxa HoMrrouerrr ualrra 6r,rura r{crloJrbBoBa-
rrbr r{ orr{oureulrs na6nroAerrrrBrx snBr.rBaJreHTtr},rx mupr4H nnuuft BoAOpoAa B r{x
crreHrpax. flplr naii4enuorl paauocruI clex"paJrlrrbrx HJraccoB r(oMrrogeHr rrrr-
TeHcI'IBrIocrr, nugutl BoAopoAa He AoJrlHHa rror(agblBarB BaBl{crrMocrrr or crrenT-
paJrr,Horo xJracca. c,ne40nare.nr,no, na6rroAeHr{oe orHorrrenrre (w721w71)rx6n,

990
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paBHoe 0,63 (ra6n. 4) pn nuuurt BoAopoAa, AoJr?r{Ho Bnlloqarb n ce6s orHoue-
nre 6necHa KoMfror{eHr, a{SeHr cBerrrMocrr{ r{, ro-Br{ArrMouy, aS$eHr orpax{e-
r,n$. Ua pa6orr,r t19l o6 o{{exre IIIrapHa B BBeBAax crer(rpaJrbHbrx HrraccoB
O5-Og cJreAyer, qro paaHocrr{ cBerr.rMocrefi r 0T3, noryveunoft EaMr{ rro rrr.r-

nnsnl He I u He II, cooraercrByer rrBMeHerrrre W7 rruHufr. BoAopoAa (Hr, Hr,
H.) uplrurepuo s 1,15 pasa. Tanlnt o6paaolr, lrs-ea e$Sexta Illrapxa rrcrrrHHoe
ortrorrreHr.re exBr4BarreHrur,rx ur{pr4H lurlur:i BoAopoAa (W721W1,)rrcr B paccllar-
plrnaelrofi crlcreMe AoJrlr{Ho 6r,rrr panno 1,15. Torga ornolrrerr{e 6necxa xou-
IroHeHr I2l 11fio Jrr{HrrflM BoAopoAa 6yger panuuu 0,55, rrTo coorBercrByer paB-
rrocrr.r cBerlrMocrrr noMrroneur Lm: Mz - l[1 :0i65. Dro BEasegrre Am,
HaR JrerHo BrIAer6, B ABa pa3a 6orlllle Lm, [oJryqeEHoro rlo Jrr{Hl,rfllr He I
n He II.

Hanne Moryr 6rrrr, oun6xu s L,m trplr rar(oM oupe4e;renru?
1 BparqareJrbHoe pacmrrpeur{e cler(rpalrbr{r,rx Jrr{rrr.rli. 3ra ourlr6xa 6y4er

B BHaseHu.Ex Lm, Bbrqr{cJreHHrlx lra r.uy6uu nunufi, a He I{B EnBITBaJTeHTH},rx [II{-
plru. Itax rroxaabrBaer ra6r, lt, orHorrreHrrrr (WxzlWn)"o6n rt r2l."1 npaHTI,IqecKn
coRnaAaror; cJreAoBareJrrHo, He AoJrlr{Ho 6rrrr paanuqr{.a B cnopocrflx Bparu,e-
nlr-g xoMnoueHr.

2. IIIrapnoncxoe pacmupeHr{e nuurrii BoAopoAa. B;ruxulre a{{enra IIIrapxa
Ha pacurpeuue nusuii He II, Kar{ rronaaano P. H. Hyuafiropo4cxoit [20),
oqeHb uano. .I[;ra ruwvir BoAopoAa BJlr{.trHrre atoro eSSexra Mr,I oI{eHLrJrIr, oHo
oKaSaJrocE TaHlKe ne6olr,rur,rl,t. 3ro u.r4uo r,I r{3 rlp.EMoro colocraBJreHlrfl orHo-
utennrl W72lW4 u rrlr1.

3. 3{{eHr orpa}r{eur{fl. llocre4ulrii 6y4er yMeHErlrarr, paBHocrb 6recxa
Hor,IrroHeHT. B 6orr,ulrucrBe cryqaeB 0Tor a{{exr MaJr, TaH r(aH oH rlpolopql{o-
HarreH (RlA)2, r4e -R - paAr{yc r(oMrrorreHrbl u tl - paccroflHl{e Me}r{Ay HoM-
rroHeHraMr{. B cry.lng AO Cas aror a{{exr Mo}r{er 6urr cyqecrBer{Hr;IM, I{o
Mbr, K colr{aJrer{rrro, He cMorJrrr ero yqecrr,. Boaltolttuo, rITo rroryqeHHoe paBJIn-
qne s L,rL r{a orrpeAeJrenuft no Jrr{HIIflL{ He I u He II, c o4uoii cropoHbl, rr rIL{-

Hr{.EM BoAopoAa - c ,qpyrofi, cts.flBaHo c BJrI{.rIIrr{eM a{{eHra orpa}I{eHIr.rI. Sror
Bonpoc sacJryxrrBaer Aarrr,Hefimero BHIrMaHr,rq. vlrecruo AJr.tr cpaBHeHI{fl yr(a-
Barb, qro r{B r{BMepeuuli oruoclrreJrbr{rrx LrHTeucr{BHocreli uerrrpex nnulril:
H",, 1"4026 He I, )u4471 He i n 14089 Si IV - B crexrpax xonrnoueur AO
Cas IJerpu [21] uo.rryulur AJrfl Arz anaqeHne 0ry78.

,(anee Mbr cAeJraJrr{ [orIrJTr(] onpeAeJrllrr, a6conrorgrre BeJrI{qrIHr,I }toMflo-
HeHT crrcreMnr AO Cas [o BaBr{crrMocrflM exBrrBaJreHTrrbrx rxupl{H nnnlrfi no4o-
poAa B crleAyloqrx xou6nuaqnax: 0,5 X (FIy -l- Hs) I,r (He f H.o * H.t) 

_

or a6co;rroruoii ne.[n.ruH6r BtseBAr;r, rasroii na pa6otsr 14. NI. ]tonr,r,nosa 115].
Oupe4e;reulr n M r dwu cAeJraHbr AJrrr MoMeHToB coeAr,rrreHwit u gln aJlol{raql{}'r ,

coorBercrByrorlefi rrurepBaJry Saa 3f 45 - 0903. Ilonyuennr,re oqeHHI{ M, to-
Merr{eur,r n cton6qe 9 ta6r. 3 u na {nr. 2. B uoueur coeAlrueHrrfl, tplrxo4arqut:i-
cfl Ha {aarr ono.no 2!6, xorga BarMeBaercfl Bropl4qHa.fl r(oMrloHerrra, oqeHxa
AoJr?r{Ha xapanTepr{Bosarr a6coJrlornylo Belr4quHy rJraBHort noMrIoHeHTbr, ecJrl{
BarMerr[e uoJrHoe, B upotunonoJro]nHoM coeAI{HeHI{I,I HaprllHa o6paruaa. B cpeg-
rreM oqeHxr{ Mu gr'n AByx rlporrlBorloJro}nHr,rx coeArlHeurlrl couua4aror rt paB-
w,t- 5!7. Cne4yer orMerrrrrr, rrro B coeAr{HeHrrr{, coorBercrBylorqeM rrpoxo}r{Ae-
Eltro BTop[quort nouuoueHTr,r Blepe4u rnanuoft, ua6rro4aercfl rIJraBEoe I{BMe-

EeErre M, or -51'9 ao -516 c tfaaofi, cl{Hxpol{Hoe c r{BMeI{eHI{eM crrexrpaJlb-
uoro r(Jracca. .(.na onpe4eJreur{fl Mrrtaauoit noMrroHeHTr,I B MoMeI{r sJlolrraqllu
ua6;uo4euuble DKBI{BaJrerrrI{Ire rrrl{pl{Hrr rl,rnrait BoAopoAa B ero crrerTpe 6u;rn
r{clpaBJrerru Ba tsJrrrflHl{eM HaJro}neul{fl cler(Tpa cnyrHr{r(a no {opuy,ne (1')
us [141 (W^r)r"r: (1 + l)(Wxr)uoan rAe AiLrI I sssro oTHoIIIeHI{e I2lI1: 0,55,
uaii4ennoe ro BoAopoAy. Arfl M u tnotryuvnocb B cpeAHeM rlo rpeM {asarrt ana-
ceHue - 5T3. A6colrcruar Belruqlrua nropuunoii HoMrrolreurbl corJlacHo [oJry-
.reuuofi paaHocrrr cBerr{Mocrefi uo nuunsr\I BoAopoAa 6yget panua -4\7,fIo;ryuenurre BHaseEr.rf Mu ua r(oJrrrqecrBeHHbrx cuer(Tpocxoflrlqecxux oqe-
HoK B coeAr4ueur4flx rr aJroarar{}rr4, Tan }He Kar( u $orouerpn.a 6necxa cl{creMlr.
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roBopfir o roM, sro cucreMa AO Cas cocror4r r{3 AByx qacrtrsHo SarMeBalou{ux-
c-fl }toMrroHeur. B ra6n. 3 (cron6eq 10) npr,ruegeHr,r aHaseHutr illu, rloflyqeHHbre
r{a ocnoBarlul{ BaBI4cLrMocrI{ LlHTerrcr.rnnocrer,i nuuuit, Me}r{BBeaArroro HaJrbrln.tr
K Ca tJ or paccrorrr{ns O- n B-anea4, uoryuenuofi s 1941 r. 1221, r [nnd::3,00 Wx (K Ca l.I). Xora nocneArrr{nr HeJrr,Bfl [prrAaBarr,6o;rr,ruoro Bgaqe-
HI{fl, TaK HaI{ c rex rlop rotlBI{Jracb rroBa.fl IxHaJIa paccroaurafi, xoqercfl orMe-
TI4Tb, rIrO peByJrbTaT HaxoArrrcrr B yAoBJrerBopr.rTeJrnHoM corJracur.r c or{eHr{aMrr
\V[u to JrrrHr.rrM BoAopoAa.

,(n.n anauenufi Lm 0i32 u 0165, nonyqeHHr;x coorBercrBeHrro rro JrrrHr{flM
reJrrrfl Ir BoAopoAa, cAeJIaHLI oqellKr{ orHoIrIeHI{fl paAlrycoB Rzl RL lr unotgocrefi
Pz/pr HounoHeHr.

tr4s arer\aeurapr{hrx coo6parHeur.rrt c.ne4yer, uro

Lc l;,* -o,z Lm * 5eoo (; - - ,a-),t ' z,r@0 ' t,rtgqt t'

aS{exrrluna.rr reMrreparypa 7'e4rp Ba.flra r{a pa6otrr U. M. Itoulrnona t23l
AJr.fl coorBercrByrotrIux clenTpaJrr,Hr,rx r{JraccoB. Arg AByx BHaseurnr,i Arn trr,r
roryqr,urr,r coorBercrBeHHo ABa BHarreHr,ur Ilrl R; 0,83 lr 0,71. Oruorueulrfl
unoruocrerl uafi4eHnr uB coorHorrreur{a lgpr/p1 : lgfiz/fir - 3lg Rzf I?1,
rAe orHoIxeHI,Ie Macc olpeAeJreuo r{B r{pr,rBr,rx ryqeBrix cxopoctert noMrroHer{T:
$Jlzl01t1 - KtlK z : I ,38. C;regyer BaMerr4rb, qro roryqeHHoe orHorrrerrr{e
$Jl2l$Jlr roquo coBrraAaer co BuaseHr.reu, uarl4ennulr Crpyne u lopaxou l10l
I,IB coorHorxeuun IQII{r: 2361170: 1,38.

Ilupc [9J, nou6nulrpya {orouerplrqecxue Ha6rro4ennn 6recna cr{creMr;r
AO Cas, [oflyqeHHr,re fyrunxorr [1], n cnolr crer(rpocxorruqeo{ue, BBoArr pflA
4ouyrqelruii, B qacrHocrlr Aenafl HecHoJrr,Ho rrpeAnoJro)fieulrfi o6 orHorueHrrr{
cBerr{Mocrr4 r{oMrroueuT, [oryqr,Ir a6conrornr,re aJreMeHTbr clrcreMEr.

B 1954 r. A. H. ,(a4aen [11], repecMarpr4Ba.rr Bce rpeArxeo.r.Byroqr4e rrc-
cJleAoBarrrr.rr, Kacarou{rrecsAO Cas, xou6r.rHr,rpyfl Ha6rroAeur.ra 6.necxa, BhrrroJr-
HeHHbre fyrur.rxolr, r{ ctrexTpocxonr{qecxue ua6rro4euraa Crpyne r,r lopana u
BBoAfl ABa npeAnoilorr{eHu.s (Lr: Lrw RrlRl: 1), raHxre roryrrr{Jr a6conrornnre
eJleMeHrr,r cr{creMDr. B ra6n. 6 4.rra cpaBHeHr.rf rrpr{BeAer{br IloflyqeHllbre HaMrr
peByJrbrarbl noruqecrBelrubrx c[er{rpocxonrlqecnr{x oqeHor( Her{oropbrx Sualr-
qecxr'rx lapaMerpoB noMrroueHr AO Cas u peayJrbratr,r fllrpca lr ,(,a4aena.
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0,55
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1,0
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Ha Slrr. 7, Horopa.E rrpeAcraBJr.rrer co6oii ArrarpaMMy H - R anea4
05 - B1, uoxaaaHo rroJrolneHr{e cvcreMr,r AO Cas corJracuo rto"iryqeuubrM pe-
ByJrbraraM Aar{Eoli pa6orr,r. Cr.rcrelra AO Cas, HaH rroxaar,rBaer ArrarpaMMa,
Jre)fir{T y HrrEr{efi rpaHr.rrlBr rnaBr{ot uocneAoBaTeJrr,Eocrr,r ropflqux BBe3A.

,(a;ree 6rr.no 4eran6Ho r{ByrreHo noBeAerr}re rurnufi He II n paaulruuux $a-
aax. Oco6oe BrrrrMarrrre o6parqeno ra 1,4686 He II, rAe Mo)r{Ho oxrrrAarb aMrrc-
curc. .(.ua B6r.sBJreHr{.s c BoBMo}r{Ho 6onr,urert ToqHocrr,ro noHTypa }y4686 6t;n
rpurr-Er MeroA o6pa6orxr,r, onucauur,rfi n pa6ore [14]. Ha $ur. B, a, I fip:s.F,e-
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Aenbr Barrrrcr r(oHrypoB ,lunuir 1,4686 He II u ),"4650 C III lr trpr{rrerarctrIrrx
ft EAM yqacrnoB crrer(rpa B eAr.rHr.rqax HenpepbrBEoro ctreKrpa B MoMeErbr co-
egunenufi r{ B MoMerrrEr orouraqraii. B lroueurrr coe4lrneuufi nofryp h4686 He II
trpeAcraBn.Eer co6oft Jrrarr{Io [orroqer{r{r c oqeEb cJra6brMra aMrrcctronubrMrr
npbrJrb.EMr(. fI o.nr,eyac r, c oorrroureHr{eM Me}r{Ay W )\(4686) u W 7(45 42), uafr 4eu-
nrru ltyuafiropo4cHoii [241 rus BBeBA paHurrx cler{rpaJrr,Er,rx xilaccos 05-
09, 6uno Br,rqrcreHo W^(4686), Horopoe cJTeAoBaJro 6n omugars. HaH roxa-
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?fie BpeM.fl rrnrrrs),"4542 He II n o6elrx aJrorrrarlr{flx BrrArra fiafi ABofiHafl ilurtrfl,
noMIroEeETbr roropoft trpl4Mepno ogunanoroli IrETeEcrrBEocrLr.

S 6. IIEKOTOPT,IE trAPAMETPLI ATMOCODPLI IJIABHOfr
KOMIIOHEHTbI AO Cas

ExsusaJrenrubre lul{pr{Er,r Jrr.rElrft trorJroqeHlr.a BoAopoAa I{ reJrlr.fl, otrpe-
AeJreEEbIe B MoMeErbr toe4rauenufi (nnrepnalrrr $as 2!52-2$68 lr 0980-
1918), 6nrnu ucnorbaoBaEbr AJrfl olpeAeJrerrrrfl rroJrrroro qI{cJIa aroMoB BoAo-
poAa rra BTopoM ypoBEe, uefirpanruoro reJrrr.E rra ypoBllfix ZrPo u 23Po, :uorau'
BupoBauuoro reJlr{fl Ea ypoBne 42F0, a ran?r{e DJrer(rpouEoii xonqenrpaqnlr
n arrlroc{epe 3Be3Abr.

flrr onpe4ereu[.s rroJrrroro qr{cJra aroMoB r(ax H I, rax r,I He I, He II uc-
troJlbaoBaJlacr {opuyra Ar.a orrrlrqecxr.r rorrxoro cJIofl

w^ - 4# t,',,, a.

Iflolurre qracila aroMoB EaxoArrJrr{cr Har( ilpeAeJrr,Hbre Mar(cr{Ma;rbubre Brra-
qerrrrfl Ea r(pr{Bbrx BaBucuMocreft .rucila aroMoB na nor:6yx4euur,rx ypoBE.Ex,
uafi,qeunrrx to Wx or EoMepa Jrr{Iltrtr (4.rra H I, $ur. 9,a) w or lgl (4,ra He I
u He II, {ur. 9, 6, o). OxstBaJreurrrrre rtrtrpuur,r nunrnii BoAopoAa 6srnra ocso-
6om4errr or BJrr(.EEu.rr 6reu4upyroqtrxcfl c EuMtr ;l:r,vir He II nuxepnnroncHofi
ceprtrr. ItaH uonaalrnaer {ur. 9, A, uouuoe ql{cJro aroMoB BoAopoAa Ea BTo-
poM ypoBEe, olpeAeJrer{Eoe tro w1 !,trfl. AByx [poTrlBo:troJro?r{Hr,rx anouraqufi,
trpanrrqecnlr oAEo r4 ro )fie: lgNs,2F1(H I) : 15,45. IIpz trocrpoeHrltr BaBrr-
culaoortr lgl/2'p.11(He I) z lg1/2,p"H(He I) or lgf ne;rruuur,r lg2,p,H(He I) 6u.nn
cBeAeubr K BerrqrEaru lgl/r,p.f1(He I) uplr6aBJleErreM .f( rlepBr,rM lgg2,p"l92,p".
(Dur. 9, 6 uoxaabrsaer corJlac[e B BEasetrrl.Ex lg/y'2.po.r lg/y'2,po AJr.rI nporuBo-
troJrolr(Ebrx coe4uneuufi I{ pa3ruque B rraceJreEHocrr{ ypoBEefi. 23P0 n 2rP0.
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BErBaer {ur. 8,6, ua6nrogeunne
Buaqenr{ff W 

^(4686) 
He cnoJr r,fi o

MeEBItre BbIqI/ICreHEbrX,qTO trOA-
TBeplr{Aiter Eailzqne cra6ofi
oMttccutr. B a.nouraqrr[, coor-
BercrByrorqeft lrurepnany {aa
3945 - 0|03 ({nr. B, a), nu-
l:,wa ),4686 BrrAHa xan 4rofinaR
rrrlluft :trorJroqeHl{fi, Ea fioTo-
pyro I{arlJraAbrBaerc.fl aMrrccu oH-
Hoe .sApo. flonoxesne trocJleA-
Hero HaK pa3 yr(aBblBaeT Ha To,
qTo STiL aMr{ccl{fl BoStrIrHaeT
B rrorone, r.rAyrqeM ot oguofi
BBeBArr x qpyrofi. B upotr.rao-
uonoxuofi aJroEraqI4IrI HapruEa
6ouee ueoupeAeJreElrafl: cJrox{-
unft xouryp 14686 He II r{BMe-
HEerc.E or AoBoJIbEo nruponoft
a6cop6quousofi rouocbr Ao cJIa-
6ofr. nuritu:t, norJrotqeuus. B ato

05

@ur. 7. ,[zarpalrrua H - R AnE BBeBA 05 - Bi
, - aocop6qnoHrrr,re BBeBAbr O i Bl 2 - sBeBAbr Of; ,- uo-
JrolfierrrrE InaBEoft (f) 14 BTopr4sHofi (ff) fioMtroHeHr cucreMbr

AO Cas
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S.rreHrpouna.s r(oHr{eHrparllra lgze, Har{ u r pa6ore [14], onpe4eJr.aJracb
AByMfl MeroAaMrr: rlo HoMepy nm ilocrre1nefi na6rro4aenort .irunnlr 6a.ur,lrepon-
cror:i ceplru corJracno coorr{oruenr{ro ,{. I{urnnca n 3. lfeu.rrepa l4n" : 23,26 -
-7,5 lg nmrirto MeroAy Vuao;rr,4a r{B coorHorx eruwnW'/' : klYo,zHi"(R"10,45)'1,.
Flouep uoc.ne4ueii ua6.nro4aelrort .uuuulr orrpeAeJr.Errca rpa$uuecHofi axcrpa-
uoraqueft BaBHcI,IMocrr{ Me}r(Ay r{errrparrbEort rny6lruofi 6a.rrr,lreponcxrx nlruufi
fio r.r nouepoM BepxHero ypoBH.s r{ B}rcrparro;raqlreii BaBrrcrrMocru W1 o,r n
x uylerofi axBr{BaJrenTuorf urtrplrne. SHaseu[rr nmt \:.oryqeHHr,re AByMTI Mero-

Lg N,H(HeI)

lz'po
2J po

I

2
x+3
o.4

a
A

ol
o2
oJ

^4x$
-3 Lgf

@rr, 9. Sarucr.ruocrr lgNo,rH (H I) or EoMepa :r.lr.:rrwn (a); lg/fifl (He I) or lgl @) Q - co-

orBercrByror ypoBnro zsPo;2 - zrPo grx Saarr ZIA; A - ypoBrrro ZtPo Atrr- {aa 0,8; 0,9;
1,1;11 15;4* ypoBr{ro zsPo AnE arrrx E{e $aa); lg/f;.E/ (He II) or lgl (a)

(7 - Qaaa 2\6; 2 - 1.11.5; 3 - 0980; a - 0{90; 5 - 191)
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AaMr4r, coBrraJll,t B llpeAenax ouru6ox. C arralr BHarIeHueM n^uairgeua a{{entllo-
Iraf rrorrHaf IlJlorHocrb lg nr. fittx [epexoAa fi aJleKrpoHHoft trilorEocrl{ BBeAe-

Ha tronpaBna Ll gn" Ba BJrrrflHl{e reMnepaTypbl Ha pacurllpeul{e BoAopoAH-brx JrrI-

nraft cornacHo I4. M. HonuuoBy [25]. Ta6n. 1 ue atoft pa6orbl Aaer Algne :
: -0,74 AJr.s BBeBA no4o6uoro cler(TpaJrbHoro r(Jracca. 0renrponHafl IIJIoT-

Ho6rrr, nafi4ennax rro noCJIeAHeMy HOMepy, orHoCaTCfl I( BepxHI{M CiIO.flM aTMO-

c{epu BBesAbr. Btopofi MeroA oIIpeAeJIeHI,LE sJlenrpoHHofi rrilornocTl{ IIB coor-
Hortreurrff Ynaout4a Aaer Bepxnroro rpaErrrly rue, rrocxoJrbxy r{crroJrbBoBanuoe

s4ecr lg NopII(H I) upe4cran.rset co6ofi rrllrur, Hrr)fiIrrart upe4en' B {opnay.ny
Vnaonr-4a BxoAI{T BeJII,IqIIEa l?" - upe4eJlll{afi MaKCIIMaJIbuan rny6lrua {4-
Hr{tr, Ea6JrroAaeMafl B clle1rpe aneagri. 3ra seflIasuua nafi,qena parnofi 0,33.
@opruyra Vnao.rr4a 6trna npnueHeHa AJIfl H" u H5,,4.n xlg n" (H", Hs) 6rrro sas-
ro cpeArree BHaqeEI,Ie; B aTo cpeAHee 6buru BBeAeHbr IIolpaBr(I{ Ba BJTPIflE}Ie

oJreHrporroB r{ 3a uepeHaJro}fieHr{e KpbrJrbeB BoAopoAHbIX lrarurfi corJlacHo [25].
Oxonqaterrurte peBynBTarbl rIpI{Be4eIrbI HLIme:

n*...76,3 lg No,, H (HI) .. .75,45
R" . . . 0,33 lg If2.Po f/ (HeI) ... 14,75

lgnu(n*) ...74,02 lg /y'2,P01l (HeI) ... f 5,00
lgnu(H,, H5)...13,97 Ig /[0" 11(HeII)... {4,80

Snasenuq [apaMerpoB An.fl AByx trporr4BotroJro]r(Hbrx coe4unenr,rfi ilpal(rr.r-
qeCKI{ COBIaAaIOT' IOATOMy BAeCr, [pI'IBoAflTCfl BEaqeIItrfi CpeAIII{x IIB III{X.
flpune4enuble BIIaqeHI{fl IlapaMerpon aruoc{eprr AO Cas n MoMeIIrbI o6olrx
coe4r.rnenrtft He rronaar,rBaror r(axr4x-.irlr6o or.rrlrsufi or coorBercrBylolql{x BEa-
.reHuft [apaMerpoB Anf, sBeBA uo4o6uoro cflel(rpaJrr,Horo KJIacca.

B saxrloseur{e cquralo cBoI{M AoJIroM no6.narogaputr U. M. Houlrno-
Ba 3a BEuMalrr[e H pa6ore r I. H. flanxpatony Ba nprrroroBJrerrl4e ueptexefi.
Aupe.nr 1966 r.
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AHAAEMUfl, HAY}t CCCP
IiI S B E C T II fi ,II P bI M C IT O T A C T P O (D TI 3 I{ It E C IT O T O B C E P B A T O P !I-LT,

Tou XXXVII. 1967 r.

I{ByTIEHI{E IBOIZHOIZ CIICTEMbI C OEOilOTTKOIZ AX ttton

4..4. Boflpq.UNtE. IL IIpoNult

Ha ocrosasrn 38 cneHrporpaMM c Ancnepcuefi or 1B go BB A,1111y, trolyqerulrx s l95g*
1966 m., rccJIeAoBaJIIrcr xapaniepucruru cr-crenu AX Mon. floHaaano, qro crlcreMa cocro-llr.rB 

-l'opEqeft..an9ag5r 81 ^IV u xonognoi sBeBAhI K0 III, noropbre onpy]fieErr acrMMerp1lq-
Eoft o6oflosxo-ft (SIlr. 4). O6onocxa o6paayercx BcJreAcrBrre ucieqerus"rrnarepurr c uoBepx-
Hocru ropfiqef $oMtroHeHTbI co cnopocmrc -10 rnf cen. floxaaauo, qro oco6enuocrrr coor-
nomenut l{ETenctrBuocrefi nnrut u-ornoqerna ropffrreft RoMtrouerrbr o6rxcrrrotcr 4eSlr-rlrrroM BoJ(opoAa B ero atruoc$epe,

A STUDY OF A BINARY SYSTEM WITH AN ENVELOPE Ax Mon, by A, A.
B-oyarchuk -and 1. I. Pronilc.- The characterisLics of t,he binary AXMon ar"siiai.d o"
the basis of 38 spect,rograms obtained with dispersion from I3 tir BB A/mm durins igSS-
lgttti. It, is shown thatthe system consists of a hot Bl IV type star and a cold'Ko lll
star, which are surrounded by an asymmet,rical envelope (fig.-4), The envelope is formins
as a resulL of oulf]ow of mailer from t,be surface of the'hbt cbmponent wiih a vetoiiii
abouc-10.km/sec. T.he peculiari[ies in the absorpLion ]ine intensity rat,ios are exptainehby a hydrogen deficiency in iLs atmosphere.

llrrepec-naa BBeBAa AX Mon yx(e AaBHo rrprr,BJrexaer BEr{MaHr{e acrpouoMoB.
Eqe o 1898 r. B ee ctrer(rpe 6rrrr,r o6uapynreubr aMucctronrrbre Jrrrur4t. floc.re-
Ayloqlle ua6nrogeuu.E lror(aBaJrl(, qro uurercrBrrocrr r.r xapar{rep nranuft ue-
uffrorcfi co BpeMeHeu. O6quft xapaKrep ctreHrpa rroBBoJrnJr orHecrrr AX Mon
r( treHyJrflpHr,rM BBesAaM Be. Ha BbrcoHoA[ctrepcfiorrHbrx cueHrporpaMMax yAa-
Jrocb o6HapyErr,rrb n pafione Ho nanutr trorJroqeHufl, coorBercrByroque ctrenrp],
aBeBAbr rro3Arrero otreKTpaJrr,Eoro HJraCCa. OrtaBaloCE, qTo ITOJIO?I{eHI{e gTtrX
Jrilld.nft Merrflerc.E c treprroAoM 235d [1 ]. Tanzm o6paaou, 6rrno ycranoBJreEoz
sro AX Mon .asilnercfl ABofiHoft anee4oft. ,{anruefimze trccJreAoBarrrr.E tror(a-
AaJIIrt, qTO I,I ApyIUe JlfrEfrn MOE.EIOT CBOe trOJIOrfieEtre C ETIIM,rfie UepuOAOnr [2]-

Ifem eroft pa6or6r - yroqneHr{e xapar(reptrcrrr( xouuouesi AX Mon
u troryqeHr4e r{eRoropErx AarrHbrx o crpoeHr4r{ o6orosxr4.

r{ABJIIOnDHTTfl

B 1959-1966 rr. Ha 6orbrroM creHJrrHHoM npr{BMeHEoM cuexrporpa$e r
na Ar$pafiqr{ornoM ctrer(rporpa{e ACII-I1 7,22-w reJrecxorra Hprrucxoft acr-
po+rausecftr4 o6cepnaropr{r AH CCCP 5rrnlr uonyseH},r 38 ctrexrporpaMM
BBeBAr,r AX Mon. Henoroprre AaErrbre o6 grlIx crreKrporpaMMax nprrrBeAeHbr
s ta6r. 1.

lla ra6r. 1 BI{AEo, rlro Hau6oJlee qacro Ea6[IoAeurr.fl trpoBoAuJrucb c noHrla
1963 no EaqaJro 1966 r., r. e. rroqru ABa trepr{oAa.

_ flpoctofi trpocMorp crrer(rporpaMM troaBoJrrrJr BaMerr4rrr 6otsuoe paaHo-
o6paaue Jrrrnufi r{ r{x rraMerreurre co BpeMeEeM. Tar, n crreftTpe troMrrMo rn[po-
nrrx Jrrrrprft fiorJroqeHtr.ff, xapar{TepuErx AJrf ctrer(TpoB ropffn[x BBeB,q B,
Ea6fiIoAalorcfi peBHI{e Jrvnfia rrorJroqeErr.s u AoBoirbuo mtrpoftr.re Jrn*vtv. uaJry-
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Ta6rrqa 1

Eara
EI{cnepctrE,

Ntt.tt

23 yH,
23 yH,

35

35
35

33

13
35

13
13
33
35
13

13
JD

L3

.ro

.13
13

33
t3
JJ

13

1.3

33
t3
OD

13

L3
t3
33
4.3

13
.),

Illacrunxa
r{r,rcro ctre*- lourrrrr. 

"ru**ou.lrporpxMM I A 'l

25.X 1959 r.
29.X
13.IX 1962 r.
7.XI 1963 r.
3.XII

17.II 1964 r.
18.X
26.X
5.XII

t0.xIr
30.xrr
3.I 1965 r.

12,11

15. II
15.I I
15.III
{9.iII
25.III
12.X
12.X
26.X
26.X
4.XI
9.XI
9.Xr

11.Xrr
14.XII
30.xrI
5.II 1966 r.

12.tI
12.11

26.II
26.II
2.ty

3700-5500
3700.-5500
5500-6600
5500-6600
5500-6600
3600-5000
3600-4200
5500-6600
3600*5000
3600-.-4200
3600-5000
5500-6600
4100-4700
3600-_1r200
3600-5000
3600-4200
3699_5000
4100-4700
3600-4200
3600-5000
3600-4200
3600-5000
3600-4200
4300-5000
3600-5000
3600-4300
3600-5000
3600-5000
4300-5000
3600-4200
3600 -5000
4360-5000
3600-5000
3600-5000

103a-O

103a-O

t03a-F
0a-F
0a-F
0aO
0aO
0a-F
0aO

0aO

0aO
0a-F
0aO
0aO

0aO
0aO

0aO
0aO
0aO
0aO
0aO
0aO
0aO
0aO
0aO
0aO
0aO
0aO
0aO
0aO
0aO
0aO
0aO
0aO

oq e6

0,97
0 ,49
0, 29

0,41,

0,73
0,78
0 ,82
0,gg
0,01
0,10
0,Ll
0,28
0,30
0,30
0,42
0 ,43
0,46
0,33
0,33
0 ,39
0,39
0,43
0,45
0,45
0 ,59
0 ,60
0 ,67
0,82
0 ,85
0 ,85
0,91
0 ,9{
0 ,06

I
I
I
1,

I
1

I
I
2

I
I
I
4.

L

I
,j

4

I
I
I
1

I
4.

,1,

I
I
l
2

I
L

2

I
2

I

rIeHtrfi. tr{nrencl.rngocrr, .ruuraft fiocJreAHr4x AByx rpyIIrI cr{rrBrro MeE.Eerc.E co Bpe-
MetreM.

Bce cnemporpaMMbr rrsMepeubr ua lruxpoSoroMerpe HpAO, perrrcrpr{pyrc-
rr(eM EetrocpeAcrBerrEo r{rrrerrcr{Btrocrr{ t3]. Ha ocuonarrr{r{ perrrcrporpaMM
6sr.nil uonyueur,I r(ourypEr tr aKBr{BaJrer{rrlbre rtrupuur,r scex ruuuft, -

Itax yxte orMeqalocb BLr[Ie, utrrerlcrrBHocrb peanr{x ttwwtil. [orJroqenr{fl
oKa3aJracb trepeMellHoft. B ta6n. 2 upuae,qenr,r Buaqeuufi er(Br4BaJreHrr{r,rx rurr-
pr{H rreKoropbrx peBKr4x Jrr{Hr.{fi uorJroqeE.lrn. flycroe Mecro osHaqaer, qro rrH-
Tetrcr{Brrocrb Jrr{rrr{r{ IIe trpeBr,ruana {nyHryaqraft aepna EMyJrbcr{rr, Tr4pe co-
oTBeTCrByeT oTcyTcTBI4ro EaAelr(ELIx ua6;rro4eulrft 4anuofi cleHTpaJrr,Hofi o6na-
crrr B STor MoMerrr, (aM)) oSrraqaer, qro lrr,ruvtfl na6lro4anacb B EMrzccI{Ir.

I'Ia ra6u. 2 n:z'guo, qro strcro BoAoIJoAErIx ltw*ufi.t Ha6[roAaeMbrx B crrer(r-
pe AX Mon, aaueruo MeErrercn c Saioii. Tan, n $aaax 0,39-0,G7 Molnuo
6rr,uo upocneAurr, Jrurrrrrrr [ornoqegtr,rr BoAopoAa 4o Hr, - Hro, a B ocraJrr,Hoo
BpeME Bcero JrEm6 Ao Hrs - Hra. Ero, nepoarEo, cB.EBarro c o6tquu ycr{JreHr{-
eM Bcex peBxr{x .rurnufi trornoqeurrfl fipr. Saaax 0,39-0,67.
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SxaunareHrHrie rxupl{Hr,r lrrrpofi].rx nuuuii ropxuefi HoMrIoHeHTbr MaJro
Mer{.flJrr{cb c {aeoil. Iloarouy Mhr ycpeAHr.rJr[ ux BHaqenua, nart4euHr,re ro crrent'
porpaMMaM 4.rrr {aa or 0,85 4o 0,30, KorAa Brrr.r.EHr.re o6ono.rxI,r MrrHr.rMarrbtro
(cu. uunre). Peay.nr,rarbr npr{BeAeubr s ra6r. 3.

Ta6rrnrla 3

I,A SreMeET, MyJrr,Tr.rnJrer w*A

21651 ,35
4649,14
4552,65
4471,48
4143,76
4025,49
4009,27
3995 ,00
3926,53
3920,68
3871 , 82
3819,61

C III, T

oII,1
si III, 2

tlel, 14

He I, 53

He I, 19

He I, 55

N II, t2
He I, 58

c rr, 4
I{e I, 60

He T, 22

0 ,46
0,23
0,40
1 ,89
0, B0

t ,03
0 ,43
0,34
0,34
0 ,33
0,45
0 ,99

OIIPEIEfl I]HI4E XAPAHTEPIICTIII( IO Pff qEff KOMTIOHEHTbT

,4.n4'roro sro6br vMerb 6o.rree na4elr{H6re cBeAeHr{.fl o cr.rcreMe AX NIon,
neo6xo4r'ruo 3Harr, [pe]r{Ae Bcero cler{TpaJrb}rr,rrl x,nacc H HJracc cBerrrMocrI,I
o6eux Horrrror{err. Ha4erruolo orpu4urorrrrr crrer{rpaJrrrHoro r{Jracca o6elrx
HoMloner{r cr{creMri,qo cr{x rrop eqe ue 6r,rno [2]. ]tanBr{Ar{o r.ra ra6n. 1, uaruu
ua6nro4eura.E B ocHoBHoM orrrocrrr", ,, 

".rurrrpa.nr,uort 
o6oac* i i sbo-o a.

Mr'r pacuonaraeM Tarufle o4uor,i clexrporpaumorl c xoporleii rrJrorHocrbro He-
lpepriBHoro cler{rpa 6nlra ,nnnnlr Ho. 0Arrr^o Ha aroM cne1Tpe HaM He yAa.rrocb
o6uapynrlrrr rr.rHr.rrl, orHoc.Etrrr.rxc.s H xoIIoAnort xounouenre. IIoer.o*] *", ,e
Molr{eM rloJlyarlrTrr AoIroJrrrI{TeJIrrIrr,Ix CBeAenlrr? o xo.rro4uofi HoMrroHeHTe I{ [pII-
MeM' corJlacno [1 ], sro oHa r'rMeer cuexrpalr,nrrrt xracc K0. LIro rxe Hacaeics
H'lIaCCa CBeTI'IMOCTII' TO eIO MOII{HO OlpeAeJIIITb IIOCJIe [OJlyqeHufl xapal(TepI{-
crr4n rop.sqer? xolrroueurrr.

Ha ocnorauul'r suaseHllli ansusareuTHbrx rxrrprrH rultpoxrrx ruulrfi rorJro-qeHl{n (cu. ra6n. 3) unr npoBeJrr{ x.naccz{raxari^ gr; ,rynnr* ropaueli
RoMrrouerrrbr. Peayrr,rarr,r [pr.rBeAerror s ri6[. 4.

Ta6rrr\a 4

Hro - Hrz
He I, 4026 A
He I, 4009
He II, 4686
c u, 4267
C III, 4649
N II, 3995
o tI, 4642
si Ir, 4128
Si III, 4552
si IV, 4116

lYr, A

1 ,03
0,43
(.)

0 ,33
0,46
0, 34
0,25
0
0,46
0

CneHrparbflbllt Itnacc

Eonee paunrfi, uen Bt III
80,5 V unn 85 V
B1
Eoree noe4nufi, ueu Il1
85 Ia
BlV unz 82,5 Ib
Bl Ia nnr B2,5 Ia
Panrure, qeu B0

B0 Ib urr 82 Ib
Bo:ree noaguufr., teu B2
.reilr OG
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Cuenrpa;rruax rtaccz{I4ftalll{.fl no BoAopoAEbrM ,rrr{rrrflM BT,rtroJrrr.flJracb rra
ocHoBar{r{rr cpaBEeE[fl RoErypoB rrx r(pBrJrbeB c r(orrrypaMr,r BoAopoAHr,rx Jrr(-
uufi anea4 cpaBrreur.rff.

I4a ra6;r. 4nugno, qro ctrenrparsnnft r(Jracc ropnuefi KoMIroEeHrbr AX Mon
6,nueox x 81, xorr corJlaclre Me?fiAy orAeJrrur,rMu orrpeAeJreur.r.f,Mr{ AoBoJrr,Ho
rlJroxoe. rI:ro xe Kacaercfi KJracca cBerr{Mocrr{, To troJr.ox{eHr.re eqe xyffie. Cpan-
ErrreJrE,Ho cra6nre BoAopoArrble ilunuu yr(aabrBalor, rtro rop.flqa.rl r(oMtroueuTa
AX Mon trpr{HaAJIeE(I{r r( cBepxrrrraHTaM. Ha eto x{e yKaBbIBaIor AoBoJrbEo
6onrmne BuaqeEu.a Er(Br{BaJreHrrrr,rx muprru nusrfi C iI, N II, Si III. Ho, c gpy-
roii croporlrr, 6orr,mne ar(Br{BaJreIITrrbIe muptrErr refirpa.rsnoro reJrrrff yl(aaBr-
Baror Ha llpr4HaAJrex{Eocrs ropnuefi KoMrroEeHTbI x r.nannoft [ocrreAoBareJrr,-
rrocrrr. Tatlru o6paaolr, paccMorpeurre roirbno uuterrcr{Buocrefi nunufi Ee [aer
BoaMolr{Hocrr{ otrpeAeJrr{Tr cBerr{Moctr AX Mon.

Paccuorpuu mupr{rrEr .ruuufi. Oulr 4ororrno 6orsruue r[ coorBercrByror
cxopocrr4 BpaqeEr{.rr 350 nnt,lcerc. 3ra seilusuHa rr{urlqua Ail.s rop.trqux BBeBA
r"riasnoft rrocJreAoBareJlbuocrtr t41. C 4pyrofi cropoHlr, IrI{ y oAEoro cBepxru-
raEra Ao cr{x rrop He 6rrra o6uapymeua cxopocrb Bpaqeurrfl cBbrrtre
100 n,n,lcen t3l.

Ecnlr ropnuarr KoMfroHerrra troBeprryra r( xo.uognofr Bce BpeMfl o4uoft cro-
pouoft, To ABrrmeErre no op6ure Molr{er BErBBarb ee Bpaqenrre co cxopocrbro rro-
prAxa 70 nnlcen, Iro Elrfiar( He Mo)iler yBerraqlaTl ar]r cnopocrr lo 350 ntt,lcen.
Taxuu o6paaou, na6nro4aenra.fl BefluslrHa cr(opocrr{ BpaqeHrr.rl roBopI'IT B rloJrr,-
By roro, qro ropflqaff KoMrIoIreHra AX Mon - BBeBAa rransoii [ocJIeAoBareJIL-
HOCT?I.

,(anee BecbMa BepoflTrro, qro cucreMa AX Mon gsraercfl qreHoM acco-
qrraqr{r{ I Mon [5], paccroflIrrre Ao xotopoft scero 1400 nc, a rtortrroqeElle
Ar, { 0i5. Ecnz aro gelicrar,rreJrr,Ho ran, rrpu ffips x 6}8 cucteua AX Mon
AoJr?fiHa rrMerba6conrotuyro Beill,rquuy Mps = -11n, r. e. oHa trpr{I{aAJrexl{T
rnansofi trocJre,qoBareJrbEocrtr.

Taxuu o6paaou, coBoHyrrnocrr, Aarrlrbrx ua6nloAeuufi 6ornme coorBercrByer
rrpeArroJrolr(eHrrro, qro ropflqafi fioMrroHeEra AX Mon nsilsercg BBeBAoft rJraB-
uofi nocre,qoBareJlbnoctu. flpotnropequfi ?fie B cnemrpa.rruofi xnaccu$uraquu
I{ arroManrrtr B r{ETetrcrBnocr.sx ;lur^wfr., Bepo.ETEo, BbIBBaEbr treKyJIflplr},rM xrr-
MIIqe0KI/IM cocraBoM ar:uoc{eprr ropruefi KoMtroEeETbr. B sacrnocrrlt, SaMer-
uuit ge{uqur BoAopoAa trpl{BeAer ft roMy, qro B ctrexrpr: 6y4yt ua6lrc4artcx
ocra6nenurre rrrl.r.rrrl BoAopoAa r{ rra-Ba yMeEbItreELrfi EenpoapaqHocrl{ B Irenpe-
pbrBHoM crreftrpe ycfi.rrtrTctr Jrr{Erru Apyr[x aJreMeul]oB, qro Ir ua6nro4aetca.
,(eSuqur BoAopo4a n aruoc{epe ropauefi fioMtronenrr,r AX Mon Ee flBJrflercr
EeoffirrAanur,ru. Ariuoc$epa ropauelt xouuoueurnr [] Lyr, y Horopofi [porrc-
xoA.ET CXOAHr,re CneKTpaJIbEbre I{3MeHeHrIfi, TaK}rto r{MeeT 4esrqlrr: nogo-
poAa t6l.

Coruacuo [2i, ropauaa Ir xorroAtrafl KoMtroueErbr.AX Mon I{Meror IrprIMepno
paBHyro urrrerrcr{BEocrr, uBrryrIeEEE B pafione Ho. }lpuuuMarr clenTpaJIbHLIe
r(Jraccbr Bt u K0 Ar.E rop.Eqeii r xono4uofi rolrnoneET, HaxoAI4M, sro paanocrr
rrx BrlSyaJrbHbrx BeJu{s[H paBlra -l:5. cnegonarenr,Ho, ecJlr{ ropflqafl r(oMrlo-
Eerrra -sBJrflercfl anea4ofi rnasHofi [ocJreAoBareJlbuocrr{, To xoJroAllaa 6y4er
fIIIAHTOM.

Ha ocuosaurll{ rraJro}KeHuoro 6y4eu trpeAtroJlara'rb, qro cl{creMa AX Mon
cocrorrr za ropauefi HoMrroHerrrbl 81 IV (?), urtleroqeft 4e$uqut BoAopoAa,
n xouoguoft noMrIoHeHrLr K0 III, r(oropble oxpyx(orlbr rlporfl)fieuuoft rasonoft
o6onosxofi.

CTPOEHITE OEOJIOqKtr

Hax yxte orMeqaJrocb, ctrer(rp AX Mon oseub EaloMl4lraer crlexrp rr{trIrq-
ubrx Be-aaea4. O4uano I{BMeEeErrfl KoETypoB ruruu.ft rr ulrrelrcr{Bl{ocrlr aMI{c-
cr{oEtrr,rx 'Iruu:r.fi, u rlrulrfi trorJroqeHl{fl trpotrcxoAsr B 66rF,IrI[x [peAeJrax, qeM

y o6r,ruunrx anea4 Be. B atou ortroltrelrru AX Mon EarroMlruaer P Lyr.
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@ur. 2. trilguenenre oI(BITBaJIeHT-
noft mnpuunr nruuu o6o.nosru
AX Mon l, 3933 Ca II c $aaoi

Ha {rar. I gla {as 0,10 t 0,45 [prIBeAeHbI noErypr,I Hexoropblx t.unnit,
flBJr.flrotrIrrecfl [peAeJrbHbIMu CJryqaxuu. IIpn Apyrux {aaax r(oHTypr,r r{Meror
fipoMe)fiyrounrrfi uu4. I4arrreueura.s BrrAa Korrrypa [pol{cxoAflT AoBoJIr,Eo rrJIaB-

so. TaHr,rrr,r o6paaolr, o6o.rouna, onpyx{aloqafl ropflqyrc r(oMrroEeETy, IrecI4M-

Merp[qHa. IIonr,rtaeuc.rl orlpeAeJrl4rt ee {opuy. B o6onosxe BosEr.rnaror r(aH
SMIICCIIOEELIO, TaH II peBI(I{e JIIIIIII{I [OIJIOtqe-
Hrtft. Ouenu4uo, peBHIle Jtuutrlr fiorJlotrIeHltfl
BOSHI{HaIOT JrI4IXr, B TOft rracrn o6onouHu, xoto-
pa.fr trpoenTl,rpyerc.fl Ila AIICK SBesAbI? a 3Mr{c-

cr{oHI{},Ie ilrtr;u:r- - Bo Bceri o6o.nouHe; JIelHo
rroH-srb troaroMy, qro Jrr{Hrrrr [orJroqeHl[fl 6y-
Ayr rysIIII,IM rrHAl{r(aropou soprr'{I)r o6o,nosHu.
34ecr qe.recoo6paanee r{crloJrr,BoBarb re peBr(rre
JII{HI{II IOIJIOII{eHI.1fl' I(OTOpLIe He IIMeIOT AMI{C-

c?rorrHrilX HOMrrOr{eET. Ha {lrr, 2 upe4crarneuo
r{BMeHeHrre aHBr{BaJrel{Tuoii ruupuubl W \ ilvlF.nn
13933 Ca II c {aeoii.

34ecr xopomo BITAHO, '$O wx HaSI4Haer
BoBpacrarE, upra $aae 0,30 u Aocrl4raer r{aHcI'I-
MyMa nplr {ase 0,45, I{BMeHflflcb rIpI'I aroM He

MeHee qeM Ha noptlAoIt [o cpaBHeHr{ro c ee BHa"
qeHu.E[{u 4;ra {aa oKoJro 0,0 u 1,0 (uaueueulra
anBrrBaJreHTrlbrx [IrrpI{I{ MeHr,ue ueu 0,10A ne
HaAelr{HbI, TaH r(ax Ha}r{Aoe Ha6lrloAerrrte rlpeA-
craBJr.aJrocb, HaH rrpaBr{Jro, o4uofi ctrer(Tpo-
rpanrlroft, crr. ta6r. t). 3to oarrarraer, sro [o
Merrbmeft Mepe IIa rIop.EAoK MeH-flercfl qr{cJro

aroMoB r(aJlbqlIfi ua.nyue BpeIIII.fI or Saa 0,0 n 1,0 4o {aarr 0,50. PaccllorpllM
pe31rre [rn1urr fiorlloqeurr.rr BoAopoAa. Ha ocnosaurrtr Br(Bl{BaJrerrrrrblx mtrplrn
irux .nnuuft r{BBecrr{brMr4 MeroAaMrr [7] lroxuro oupeAeJll{rb sucJlo BoAopoAubrx
aroMoB, Eaxo4fiql4x6fl Ha BropoM EEepIerI4qecKoM ypoBEe ua4 I cnz toaepx-
rrocrr{ ropauefi r(oMrlolreuTbr, r. o. BerI{q[Hy N2H. Paaynbrarbl rIpeAcTaBJIeHbI
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sa 6rrr. 3. i\{rr Br{AuM, qro BeJlr,rqr{na IY2H crrJrr,Eo MeE.Eercfl c {aaoii. Xapax-
rep ee nelreueHufi uo4o6ex xapar{repy uauesenufi gKBI{BaJIeHrnofi ruupltrr,r
IrtrHrtri fo3933 Ca II. IIpr {aae 0,45 senusrna N2H r 30 pas 6o.nrrue, qeM rpu
{aae 0,05.

Ha Slrr. 3 paaurrlrlr BHaqHaMu o6oguaqesbr AaHrrr,re, rroryqenHrle no cner(T-
porpaMMaM c paBJrurrnofi 4ncuepcuefi. Tor {axr, uro rroJro)r{eHl{e arr{x roqex

15,5

B CpeAHeM CoBrraAaer, OSHaCaeT, qro I,IH-

cTpyMeHTaJrr,Hoe BJTr.rfrHrre 3Aecr, EeBeJrr{-
I(O, Tal{}fie HeBeJrr{HO BJrr{.frHr{e, cB.flSaHHOe

c reM, qro rra {urype HaHeceH},r AaHHbIe,
oTHoo.flqr4eofl H TpeM fiOcJreAyrotr{rrr{ IIe-
prroAaM. Cpanulrterr,no ue6onr,ruofi paa-
6poc rouen na $ur. 3 roroput o roM, qro
LrBMeHeHrre sucra aroMoB s o6oroqxe co
BpeMeIleM HaMHOTO MeHblrre rrSMeHeHI{A
na6;rro4aeuoro sr4cra aror{oB r{B-Ba acr{M-
Merprru o6oroqxu.

Ilpe4cr:anneHHafl Ha Sur. I lr 2 xap-
Trrrra r{BMerreHr4.E crrer(rpa peal{r{x uuuufi
lornotrIeHrrfl HaqecTBeHrro corJlacyeTcfl c
OII{CaHI{eM I{3MeHeHI{ff CIIeI(Tpa' AaIIHLIM
n [2]. Paan[s[n LlMelorc.fl B BHaqeHIrrIx

{as uonnnerrtt v ucqearroBeHrr.rl peaHLIx
rurrruri. 3ro uoxrer 6rrrr srrsnauo paa-
ilr4sHrJM pacnoJrolr{eHI{eM crreKTporpaMM
[o [epr{oAy, a raK?r{e peaJrbIrr,IMI{ I{3r{eHe-

Irrr.EMrr, nporrcrreAlrrlrMrr B AX NIon c 1963 r.
fIo xapanrepy crrexrpa pear(r.rx nur:,ttfi. rrorJloqeHrr.fi Mo]r{Ho BaHJIIoqI{TE, qro

crenenb rroHr{Barp{r{ r o6o,[osxe MeHrrJracb c rrepr{oAoM I{e oqeub crIJIbuo. flooro-
My Molr{Ho cqlrrarb, qro rlplr Saae 0,45 lmr ua6nrogaeM HaA lroBepxuocrr,Io ro-
paueft l(oMrroHeHrbr rlplrMepHo I 10 pas 6onuue aroMoB, qeM trpu $aae 0,10.
LIpu diaaax 0,95-0,10 orN{erlaerc.fl BaMeruoe ycr{rrelrr{e oumccrrtt, t. e. o6onoqHa
r{Meer Bbrcryfr, xoropr,rfi u cosAaer o6cyxr4anuryrocfl Bbrlxe aclruuerpuro. Ha
$nr. 4 cxeMarrrqecxr{ [oHaBaHa o6onosxa AX NIon. Bonee rrJlorHafl Iurp].IxoB-
r(a coorBercrByer 6oree ruaccrrBlrlrNr sacrflM o6o.noqxn. Itouryprr BIrcrylra

0,7 5-
- 

0,25

(Dur. 4. Cxeua crcreuu c o6onosnoft AX Mon, trofiyqeruafl tro IIBMetreHEEu Jltrrrrr[
o6oro.rnfl B oaBtrctrMocrIt or Saar,r
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16,0
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@nr. 3. I4aueuenre vrcra lg1f2I1
c {aaofi g:rx o6o.rovxlt AX Mon

7 - no clefiTporpaMMaM c Arrc[epcueft
33 A.1n"u; z - cp,etcilepcueft 15 .Lluyr

0
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ycrarroBJreEbl Ea ocEoBarrar{ troflBJIel/J"ufr rr l{cqeBHoBeHr.rf peSHr.rx JII,THI{fi ilorJIo-
rqeHurl II r{SMeIIeHufl r{HTeHCr{BHOCTI{ 1MUCCUL.

Teuepr paccMorpr.rM Botrpoc o ABr.r?fieEIrI{ raaa. Cornacuo [2], upn {aae
0,5 xono4nafl HoMtrorreHra l{Meer cltopocrr, - 4l nnlcer. B aro BpeMfl Ho upeg-
craBJLEer co6ofr. cuMMerpr,Irrnyrc aMr{ccI{oHEyIo Jrr{EuIo I[ troJloxtenlre ee I{eETpa
xapar(reprrByer ABr{}fieuue ropnuert HoMrrouer{Tbr t6]. Ona cMetrIeHa Ira
*50 nnlcen Clreqeuue HB upuMeplro raHoe }Tte. Snfirccun Y H^r u Hs cMeqeHa
eqe 6onr,ue. Moxno cqlrrarb, sro cnopocru, ropauefi RoMrroHeI{Tbr trpeBbllllaer
*50 nulcen Peaxue il:a:a:r,il rrorJroqeHr{.rl rlplr {aae 0,5 Aaror B cpeArreM cr{o-
pocrr f 40 natlcen, Taxuu o6paaou, Bbrcryrl o6o,rounu, rAe BoaHlrltaror pea-
(r.Ie Jrr{Hr.rr4 rrorJloqeHrrfl, ((orcraer) or SBeBAbr, T. e.rloroK BeII{ecTBa Teqer Ir3
loprueii r(oMrlorrenTr,r, a He r{B xo.iro4uoii, HaH orMeqanocr s [2].

Taxlrlr o6paaou, cl{creMa c o6onosxoft AX Mon upu uepBoM BHar(oMcrBe
oqeEb rroxoxra na o6r,ruuyro BBeaAy Be, upu AeraJrr,EoM rlayqeuura o6uapyrxu-
Baer pflA or:nIlsltfi. Heo6Hsuas Sopua o6onouxr, [epeMelr\eul{e ee BeqecrBa
B cropony xono4nofi noMrroHerrrbr, a ran)r{e aHoMaJIr.rI{ B xIdMI4qecHoM cocraBe
ropnueft HoMtroHerrrbr roBop.Er o necra6nnrnocrtr trocJreAHeii. Era uecra6unr-
rrocrb Bbrpa)fieHa BHasureJrbl{o cr{JIBHee, seM y o6rrsnbrx Be-anee4. flplruuur,r,
BbrBr,rBarorqr{e uecr:a6lrnbrrocrb ropaueri HoMrroIreHTrJ, ocrarorc.fl He.EcHLIMI4.

Ouenra4no, a4ecr 4eiicrByer ror )r{e MexaHI{BM, qro lr y o6r,runrrx Be-aneag.
flpucyrcrnrne nropofi r(oMrroHeuTr,r Jrr{rrrb crroco6crnyer [porIBJIeHI{ro Eecra-
6u.irruocrra. ,(anruertruee paaBl{rrre AX Mon rpyAlro trpeAyraAart. Boauoxuo,
ora BBeBAa upofi4et rryrb eBoJrloqlrr AG Peg, xoropafl r{B rlenynxpuofi soea-

4u Be aa 40 ner [peBparr{Jracr s cuM6woruqecxyro BBeBAy.
B eaxnrosenr.re anropr,r upl4noc.sr ruy6oxyro 6,iraro4apuocrr l. H. IIIapa-

nosofi aa 6onr,uryro [oMorqr, [pr{ BbIrIolHerrIrI4 arott pa6ornr.

30 arrpc.rrs 1966 r.
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crEHrpoff(oilurrEcr(r, 
{n:r#noBAHrrfl 

3BEBI v 568 cyg

lL M. Paqnooa,,safr

Ha ocnosaElrrr ctrenrporpaMM, rroJr]EreuHr,rx c Arrclepcueft {5 A/,11.ru, nponeAerro cpaB-
HeIrIre ctrer{Tpos V568 Cyg n oHer - SBeBA trua Ia co cnenrpaltr EopMaJrbrrbrx BBSBA Toro
E(e ctreRTpanbHoro r{Jracca. Cpaanenue trol{a3aJro, qro aaMerHr,rx paanuunii Merr{Ay ctreHrpa-
Mrr cpaBHI{BaeMbIx 3Be3A rieT,

A SPECTROSCOPIC STUDY OF V568 Cyg and o Her, by T. M. Rachkooskaua:-
The specLra of two Ia type stars, v568 cyg an-d"o Her, are bompared to those of ndrmal
slars oI Lhe same spect,ral Lypc usinE spectrograms ob[ained vith disr:ersion 15 A/mm.
The comparison did noL reveal arry appreCiable differences between the slectra oI tlre'com-
pared stars.

B pa6orax _ttr3] rraM[ uayqerro HecxoJrr,r{o BBeBA paHHrrx clexrpaJrbHr,rx
r(JraccoB tnua RW Aur 4ta cpaBHeEl{fi rrx cleftTpoB co cneKTpaMrr HopMaJrr,-
HEIX 38eBA. Mex4y SBeBAaMrr aroro rl{rra rr EerrpaBr{Jlbrlr,rMrr trepeMeHrr},rMrr paE-
HIIX CIEHTPAJIbHI,IX HJIACCOB - TI4[A IA T41 _ TPYp.EO IIPOBECTII IPAIIEqY,
noSToMy trpeAcraBJrflercfi r{HTepecHErM rrpoAeJrarb ranoe E{e cpaBr{eHr{e rr AJrfl
?B0BA Trrrra Ia, CouocraBJrelrlre BBe3A paBJrr[qrrr,rx rrrtoB, r{o r4}rercrqrrx Hexoro-
pue o6ulue [pr{3EaHr.r, r4r{TepecHo c roqr(rr sperrr{fr anea4uoft aBoJrroqrrr{.

_-_ E uarueft pa6ore r,rBrararorcfl peByJrbrarbr cpaBrreErr.q crrexrpoB AByx BBeBA-
V56B Cyg fi o Her rlrua Ia - co crrexrpaMr{ HopMarrbHbrx aues4 E Cas
(an_eaga cpaBrreHrr.rr 4na v56B cyg) u 9o Del u o Peg (inea4u cpaBrreHr{a AJr-rr
o Her). Itax.nr,r4uo lra ta6n. 1, cuexrparbrrr,re HJraccbr cpaBrrrrBaeMbrx BBSBA
AocrarotrHo 6.ur.raHn.

Ta6nrua I

ttB
135

185

144
161

_Ha6nro4eur{fl trpor{sBoAr4Jrr.rcb..Ea 4u{paxquoErroM crrenrporpaSe l2zo-ntt
f!{{renropa rtpnrracnofi 

-acrpoSnsr.rseCnofi -o6cepnaropzli i 4racuepcuefi
75 Altr,n Ha rrJracrrruxax Kodal< 0a-o u Kodak 0a-F. Cuexrparbgr;re rrlrrep..
BaJrbr r4 ycJroBrr.rr ra6ulogeurfi y(aaaubr p ra6,rr, Z.

V56B Cyg
{ Cas
o Her
9o Del
a Peg

6T6-6T9
4,85

4,7-4,2
3 ,86
2,45

B,2,5

B,2,4

89,5
89,5
88,5
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Ta6nu\a 2

,4ara, 1965 r. Orcnoauqun CtreHTparbHaH
o6racrs, A

V568 Cyg 22.V1

1.VII
8,VII

14.VII
2.VIII

25.VI
l.VII

thtom
t45
,
2
D

,
Lt5
2
230

t0m
t2
{8
10
t3
13
15

lhgom
150
2

x,I3600-4400
3600-4400
4400-4900
4400-4500
440C-4900
3600-4400
3600-4400
3600-4400
4400-4900

3600-4400
3600-4400
3600-4400
3600-4400
4400-4900
4400-4900
4400*4900
5900-6800
5900-6800
5900-6800

2.YTII
zr.VIII

,(ra xanu6poBr(r.r cnenrporpaMM Ha crrexrporpa{e 14CII-51 6rrn csororpa-
t[raponan ctrJIoIIrHofi clenTp co cryleHqarr,IM ocJra6[TeJreM Ha nJracrr{Hr(ax roro
lKe Copra r{ npo.EBJreE oArroBpeMeHHo co ctreRrporpaMMaMr4 3Be3A. o6pa6Orxa
cleHrporpaMM IIpoBoAuJIacL Ha lrunpoSororr.terpe B lrp.fl MDrx r{HreHcr{BrrOCT.frX
[5]. Brrnu troJryrlsst HotrTypbr BoAopoAubrx Jrr{Er.rii rr onpeAeJrerrbr BKBrrBaJreHr-
I{bIe IlupI4Hw Wt, BCOX CileI(TpaJIr,HLIX rr.rnrafi.

Ta6;r. 3 vr 4 cogep)fiar peayJrr,rarrr o6pa6orxrr cner(rporpaMM. [nn WT rrpu-
BeAerro cpeAEee SHaqeE[e IIo EecHoJrbI(rrM c[eHTporpaMMaM, n - sncJlo vc-
IroJrLsOBalrHr;rx cneKrpoIpaMM.

B cuexrpe BBeBABT V56B Cyg flprrcyrcrByror Jrr.rrrrr{ Bcex arreMeHroB, rr4-
rrr4qHr;rx AJrrr BBeBA r{Jracca B. tr4anecruo [6], qTo B crreHrpe atofi BBeSA],r Ea-
6lro4anacr, cr{Jrblrafl DMr{ccr{.fl B Ho, Iro HaM, r( co)r{aJreHlrlo, cner(TporpaMMrrr
n arofi o6ilacrr4 rroryqurr] He yAaJrocb r,ra-sa cra6ocrr{ BBeBAbr. Jllrur.r.s HB ua
Harrrrlx cleRTporpaMMax Cr{JrbHo HeAoAep}Har1a, r{ w7 [,rfi 3Tofi iluHr4r4 Mbr He
orIpeAeJIflJIIr. flp, paccMorpeHr{I{ ItoHTypa ilvLlrrr H, uoxno BbrcHaBarb Jrr{rrrb
rlpeArroJroE{eHl{e o6 I{MeloilIeMc.fl 3Aecr, cJra6oM EMr{ccHoH}roM HaJro}fieHr{rr Fra Jrr4-
Er,rro ilorJroqellr{.fl, I71 Bo[opo[Hr,rx "r]rrHur,l gln V56B Cyg Hecr{oJrbr(o MeHb-
IIle, IIeM AJrf BBe3ALI cpaBHelrl,rfi. Cpanuenue SHBIrBaJreHTlrbrx lrrrrprrH Bcex
ocralrr,Hr,rx Jrr.rHraii BBeBAbr V56B Cyg c raxoBbrMr{ ?ile AJr.s BBeBALT I Cas noxa-
BaJro, qTo cytrIecTByloT paBJrr4rrr.rfl B rrpeAeJrax TorrHocTr.r olpe4eJreHr.rn wx.

Paccuorpranr clexTp BBeBAr,r oHer. HaH Brr4rro rB Ta6fi, 4, n aroft BBeBAe
rrpl4cyTcTBylor xI4MIaqecHI4e SJreMeIlrEI, I{a6[IOAeHHbre r4 B SBeSAaX CpaBHeHr{.fr,
Ba r.rcK[IoseHI{eM cJIa6bIx tvttuit Fe II. Cpannr,rnax ar(Br{BaJreHTE},re rxr4pr4r{Er
ttu]d.ttft He I, lrorxuo BaMeTIrTr,, trro 9Tr,r ilrrLwn B cneHTpe olfer rnlreror Tar{I,re H{e
rrHTeEcr4BrrocTr4, HaH B BBeBAe O Peg, HO MeHr;rre, seM s 9o Del.

Bo4opo4nrre Jrlrnrrrr oHer ua6nroAalorc.tr B rrorJrotrIeHr.rra 6es BaMergbrx cJre-
AoB sMl4ccr{z. Jfuurr, n Ho ua rIIrHrIro [orJrorrleHr4fl lraKJraAbrBaercrr DMr,rccr,r.rr
B Br{Ae AByx HoMrroHeHr. Ha {ur. I cuuonrnori nunr,rerl [peAcraBJreH HoHryp
IIo 4ra AByx Aar na6.rro4euufi, or,qereaubrx rrHTepBaJroM B ABa 4ua. Itax Br.rAHo,
Ba 3TO BpeM.E CytrIeCTBeEHr{X rlBMeHeH]4ir. n tmF.mu Ho ue npor{sorrrJro. Ha arofi
?fie {rmype [pr{BeAerrbr l(oHrypbr Ho ra 4ra BBeBA cpaBHerrr{fl: trrrpr,rxoBar
iluuttlfl - Korrryp o Peg, rryHxrr,rp - 9o Del. Houryprr AocrarorrHo xopomo
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Ta6nuqa 3

E Cas 82,4V568 Cys B2'5

lIrf, AI,A S.neuenr Wl,, A

0 ,30
1,34
0, {0
0,89
7 ,75

0, 16

0,84

\ o,zg
)

0 ,31
7,20
0 ,99
0,66

6,75
0,26
0,35
0 ,18
6,20
0,16
0, t8
0, 10

0, tt
6,32
1,40
6,24
5,02
3,72
2,65
I ,90
l,2l
0,68

4713

448r
4471

4438

4388
4340
4267
4169
4'144

413l
4128
4121

4102
4026
4009
3995
3970
3933

3927

3019

3889
3872
3867
3864
3856
3835

3820
3798
3771

J /DU

3731t
Dn rl

371.2

3706
3697
369{

0,36
0,33
1,54
0,16
0,99
5,80
0 ,31
0 ,18
0,98

I o,zo
)

0,32
6, {o
7,40
0 ,68
0,18
6,54
0 ,26
0,49
0,20
6,L2
0, t5
0,2L
0,10
0,12
5,92
1,30
5,24
4,70
2,96
2,00
1,,71

0,66
0,58
0,20
0,12

HeI
llg II
HeI
FIe I
HeI
HY
CII
He II, O II
I-Ie I
Si II
Si II
HeI
H6
HeI
I-Ie I
NII
I{_
KCAII
HeI
CII
H6
FIe I
HeI
Si II
Si II
Ho
HeI
Hro
Hrr
I-Irr
I.I:s
I-Iu
flrs
lfro * He I
I Irz
IIrs

4

4
4
4

4
4
4

4

4
4
4
4
u

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
3

J

7

L

2

4

2

4

4
4

4
4
c

4

4

4
4
4

+
4
4
4
4
2

4
4
4
4
4

4

4
4

COBnaAaIOT B ItpbIJIEfX, IIOOTOMy MOII{trO ,qyMaTr,, qTO IIeHTpaJILHLIe qaCTIlI

ItoHrypoB AJLE yXaBaHHLIx sBeBA IIe A0JIII{HLI cI{JIbEo paBIuIIaTLC.fl.
3ro o6croareJrbcrBo AaJro BoaMolnuocrb rpa{trsecfiu ocBo6oArrrr, Jrr{Hrrro

lorJrorr{eErra Ho or: e{{exta oMnccrTr4, qro rroSBoJrrrJro olpeAeJrr4rb eHBr.rBaJreHr-
Hyro rnrrptrEy Jrr{Er.rrr rorJrorqeHr{a Ho 4na sBeBAbr o Her (cu. ra6n 4).Ilperx4e
rIEM [EPEfiTI,I H OIIPEAEJIEHI{IO PABIII{qHbIX XAPAI(TEPIICTI,II( ATMOC{EP IICCJIEAYE-
Mrrrx 3BeBA, OTMeTT{M, qTO M},r UCtrOJIbSOBaJrlr Ty }r(e MeTOArrKy rA {OprUylbr, qTO

r.r B pa6orax It-31.
,(rr ncex uccJreAyeMr,rx BBeBA 6rrnu orpeAeJrerrbr ctrexTpaJrsur,re r(Jlaccbr

(cu. ra6,n. 1). Orlretunr, qro rrptr oupeAeJretrr{flx clexrpaJrbHbrx r(rraccoB pan-
Hr{x B-BBeBA, rAe Jrr{rrr4ii AocraroqEo MHoro, coBrraAeEr{e oqeHor( uo pa3rr{rrHbrM
JIr.rHr.{.aM BecbMa xoporlee.

246

I



Ta6nrqa 4

9c Del B9,5 a Peg R8,5

wl' A

6563
6516
4861
4584
4550

4481.

4471
4388

4385
4340
4314
4300+3
4144
41.31

4128
4121.

44.02

4026
3970
3933
3889
3864
3856
3835
3820
3798
377,1

3750
3734
3727
371.2

3706
3697
3691
3687

Ha
Fe II
H,
Ee II
Fe II
Mg II
HeI
HeI
Fe II
HY
Fe II
Ire II
He II
Si II
Si II
HeI
H6
HeI
HE

KCaII
H6

Si II
Si II
He
HeI
Hro
I{,,
Hp
Hrs
FIra

Hru
Hrs
Ilrz
Hre
Hm

1,1.,5

0r62
74,6

0,42
0,18
0,'10
0,4 3

1027

0,32
0,22

t1,8
0, tg

10, 6

0 ,73
10 ,3
0,08
0, t0
I ,33
:-

7 ,87
6,66
5 ,03
3 ,91
2,65
1,93
L,05
0 ,97
0,52

11,0
0,74

1,3,4
0,20
0,17
0,50
0 ,32
0,zl
0, 25
11,8
0,17
0,19
0,27
0,29
0 ,36
0,13
1.0,7
0 ,36

10,9
0,62
9,73
0,10
0,16
9,18
0,1'4
7,68
6,15
4,10
3,24
2,26
2,02
,:t

12,00
0,60

15 ,9
0, 11

0, t3
0, 35

0,L4

0, 13

13,5
0 ,31
0,16

) o.zs
)

nj
0, tt

t0 ,0
0,58
9,65
0 ,09
0,09
9,60

.^./,tlJ
6,25
4,40
3,35
2,40
l,7B
7,1.2
0,80
0,53
0,48

4

4
4

4
c

4
4
4
1.

J

4

4

4
4
4
4
4
4
2

2

2

2

6

5

5

6

6

2

i)

4
J

J

4
4
4
J

4
4
4
4
4
4
4

4
4
4
4
4
4
4

4

.f

J

4
t

2

2

2

2

5

5

4

2

,
2

2

2
.)

2
t
,

o

5

5

5

5

5

5

5

5
5

J

rf

2

.l

4

IIpu onpe4eJleHul{ creKrpaJlbHoro I(JIacca BBeBA oHeI, 9cl, Del u 0 Peg uc-
rroJrrraoBaJlrrcb JIhHIra aJIeMeHroB He I, Si II, I,'e II, Mg II; aatelr, IpI{IIIICrI-
Bafl 6oJILIJIrrii sec Hau6oJree yBepeIrHr,IM orIpeAeJIeEIIrflM, MLr noilyqunu cpeAuue
cler(TpaJrrHLle I(JIaccIJ, KOTopLIe BaIII{CaE},I e ra6l. 1. B ta6n._1.npure4enrr
cxopocrrr BparqeHr.{r usinl, onpe4enenubre HaMI{ rlo JrI{Hrr}I )^'4481, A AJI.fl Bcex

3Be3A.
B ra6u. 5 4anu [oryqeHHr,re rraMr{ peayJrbrarbr rrccireAoBal{r{fl cleHTpoB

usyqaeMbrx 3Be3A.
B ueprolt CroJI6I{e AaeTC.E HaBBaHI{e 3BSBALI. BrOpofi croJl6eq CoAep)fiIIT

[peAeJILHbIe IIeHTpaJIbH[Ie rly6uHLI JII.IHI{fi .R". Cre4yeT orMerllrb HeCKoJIbI{o

lr-eur,ruee BHarreur.r; .8" y aoea4r,r V56B Cyg, rreM y rropMaJrbrroft [ Cas. Snase-
:e.ue lic 4,na oHer r{ BBeBA cpaBgeHr{.a r1pa6rrrqecxl{ oAEo Ir ro }ne. Tperuii ctou-
6eq 4aer BEaqeHI{e lorapll{lra aJIeI(rpOIIHofi ulroruOCrll, OlpeAeJIeHHOii rr0

o Her 89,5

I,A
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Ta6ruqa 5

V 568 Cyg
I Cas
o Her
9a Del
o Peg

14,69
1,4,59

EoMepy m, locile1nefi na6nro4enEofi 6arr,uepoacxofi ilruur.r ({opnay;ra Vhilrw-
ca - Tennepa, coorrroueaue (2) s tll). Ilouua, sro ouu6xa orpeAeneur{fl
lgn,rorww MeroAoM cocraBJr.Eer oxono 0,05, uoxuo Bar(Jrroqr{r6, qro lgru" (nt)
AJr.E rrepeMerrHbrx BBeBA rrecr(oJrrno 6onrrue, qeM Arr.a BBeBA cpaBrreHr{.8.

B uerneprolr ctor6qe npeAcraBneHbr ycpeAr{er{Hr,re rro rpeM Jrr{Hr{.EM sJrer(-
TporruLre rrJrorrrocrr{, otrpeAeJrer{Erre rro {oplry.ue Vnaonr,4a (cooruorueuze (3)
n [1]), Koropafl Aaer BepxEnft npe4eu nr. fitn V56B Cyg orpeAerrer{rre ruenpo-
I{BBeAeHo rro AByM Jrr{HrrflM: H, u H6.

flpege.nr,urre qr{cJra BoAopoArrhrx aroMoB n aruoc{epax BBeBA rra BTopoM
aEeprer[rrecHoM ypoBrre rraA 7 catz {oroc{eprr, troryrreEEbre r.r3 npxBr,rx
{nr, 2 Han Mar{cr{MaJrrrur,re BHaqeEr{fl, [prlBeAeur,r B rrflroM cror6r1e. Ans
Eaxolr{Aerrun lgl'ls,sIl rrcrroJrb3oBa.raco $oplryna (t) ua [1]. IIo aroft Sop-
MyJIe o[peAeJretrbr sucra aroMoB nefirpanr,roro reJrrrfl B cocroflI{rfflx 28P
w ZtP uag 1 catz $oroc{eprr. Sanucnlrocru auacesuft lgN2'pII n lgN2,pH
or anaqeurali cr{Jr ocqrrJrn,qropa npeAcraBJrerrbr rra Slrr. 3; B IrrecroM rr ceAbMoM
cror6qax trpuBeAer{br lgltlr"pH u lgl\r,pH, coorBercrByroque Hacr,rq,eur{ro
ItpI{BLIX.

Haxoueq, uoc.ue4ulrft cron6eq coAeplrr.rr nafi4euur,re rro BoAopoAHr,rM Jrr{-
ur,rau (xax u s l2)) BEaserru.s a6conrornr,rx BeJrr4qr{H Mu. llpn oupeAeneHrrrr
M, aclottt BoBaJrl{cr, DnBl{BaJrerrrrrr,re urrpr{Hbr roJrbr{o yBepeurro ua6nro4en-
Hbrx BoAopoAr{brx .nuuufi.

Pearclrupya, MornHo Bar(JrloqrrrB, qro clexTpr{ AByx r.rayqeuur,rx HaMr{ tre-
peMer{Ebrx, V56B Cyg u o Her, ue o6uapyHu.rBaror cyu{ecrBerrurrx orruqufi or
HOpMaJrr,EErX 3Be3A TOrO ?fie Ctrer(TpaJrr,Horo KJraCCa.

Pa6ora rro r.rayqeEuro BBeBA rr.rna Ia HaMr{ [poAoJrrfiaercfl, [oaroMy 6onee
AeraJrbHoe o6cyx4enze peayJrbraroB Hacroflrqeii pa6orr,r 6y4er 4auo troalr(e.

B saxlroseulre xoqy Bbrpaar{rr, 6naro4apuocrr, A. A. Boapuyny Ba coBerr,r
I,r BaMesanu.q [p]4 BhrrroJrueHr{u pa6otr lr I. H. Illapanonoii aa rroMotrlb n o6pa-
6orxe cuexrporpaMM.
l\laii 1966 " r rrreparypa
1. T. I,I. E a p t a nr. tr{as. Itpnncxoii acrpo{ua. o6c., !964,31,37.
2. T. M. B a p r a u. tr{an, Hpr,rlrcHoii acrpo{ua. o6c., 1965, 34, 1.28.
3. T. M. Pa.rnoBcr{ast, llze. Itpr,rncroii acrporlua. o6c.,7967,36,210.
4. B. B. It y n a p n rI rr Ir Ap. O6qlrft (ararror repeMerrrrbrx BBeaA, r. I. tr{a4-no

AH CCCP, 1958.
5, E. tI . A6palneBcnnfi. tr44n. I(pr,rncnoii acrpot[na. o6c., 1966,36.
6. W. C. MiIIer, C. G. Burlvell. Publ. AsLron. Soc. Pacific, 59,28, 1947.

0, 56

0 ,62
0, 76

0,74
0,75

14,00
13,90
13,66
13,56

'1,3'54

1,4,84
1.4,75

15, t3
15 ,16
1,5,27

16,08
16 ,15
1.6,28
76,24
16,24

14,90
L4,82

-1,'%g
-1 ,04
+0,06

-0, 13

+0,40

tgnr(m) | ,:;,r$f lg N2oplf ,* *r,r, 
I
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AnAAEM14fl HAYIT CCCP

I,I 3 B E CTI{ fl F(PbIMCHO trt A C'IP O c)II 3I,It{ E CT( O T:f O B CEPBAT OPLTVL
Tor.r XXXVII. 1967 r.

IIOJIfl PtrSAIII{OHHI,IE HAEJIIOIEHIIfl
HEI(OTOPbIX TIEPEMEHHbIX SBmn

IO. C. E $wttt oo

flpuno4mcr peayJrrTarr,r Eonfiplraaqi{ousr,rx ua6.nro71eiurfi paqa treperreu}rr,rx BBeBA
paannunrrx rrrrroB. 3auernrre rrBMerreHr{fi rroJrrrpr.raaqrrrr o6napyxrenr,r y BBeBA RW Tri,
AB Aur lr RW Aur. y RW Aur nafigena HoppeJrflqlrfi uguenenufi tron.fiprraaqr{fi c rraMe-
rreHr.rrrMrr Iro(aBaTeJIE rlseta B - 7,

POI,ARIZATION OBSERVATIONS OF SEVERAT, VARIABLE STARS, bY
\'. S. Elimou.- Results are giverr of polarizaLion observations of variable stars of diffe-
renL types. Appreciable polaiizalion variat,ions are delecled for RW Tri, AB Aur and
llW Aur. A coirelation between polarization and B - 7 varialions is found in Lbe case
of RW Aur.

C 1961 r. B LtpbrMcxoii acrpo{usrqecxofi o6cepnaroprrr BeAerca pa6ora
rlo r,r3yqeHr,rrc [epeMeEHocTr{ 3Be3AHoft [orflpu3al{u[. ItaH rroHaSarro, Harrpu-
Mep, B pa6orax tl-5] u rroArBeplmAeEo B [6], no;rspuaar{rrfl cBera p.EAa BBeBA
,rBJr.freTc.a uepeMerrHoft. B 4auuofi cTaTbe rrpuBoAflTc.s pesyJrbTaTr,r ua6nro4e-
Hrrri tronflptrBar{r{[ cBera rreKoropr,rx trepeMeEtrblx BBeBA. Ha6rrc4euufl 6burr,r
BbrtroJrrreHbr B 1961-1965 rr. B r{HrerpaJrr,rroM cBere Ha trorrflprrMerpe Hpr,rrr,r-
cxofi acrpo{ualruecxoft o6cepnaropr{I{, orII{caHEoM B [7]. EorrulrHcrBo Ha-
6rrc4eunfi 6r,uro npouaBeAeEo c rroMoqF,ro 4oofinoro 40-ca acrporpa{a, uacrr
rrB Hux lonyqeHa c r{crroJrbsoBaHr4eM 125-cn pe4reHropa, ycraHoBJrer{Horo
Ha loxuofi craHqr[[ focy4apcrueHrroro acrporloMr{rrecxoro r{Hcrr.rryra r{M.
fI. H. Illrepu6epra. Mero4uxa Ea6JrIoAeHr.ui lr o6pa6orxrr orucarra B [7, Bl.

.(nr roro sro6br r{MerD BoBMo}r{Hocrr, [oryqarr rra r{BMepeHr.rii se roJrr,Ko
uapaMerpbr rronrrpr{sarlur{, Eo rafi}Ire 6.necx r4 r{Ber 3Be3A6r, HaMr{ B 1965 r. 6rr-
Jrr[ [potrBBeAeEEr rreKoropbre r{SMerreHr{fl B cxeMe, olrrca}rHofi B [B]. Ouucasue
Bcex [porraBeAeurrbrx lrsMeHesufi 6y4et Aar{o B 4pyroft crarbe.

Oonosur,rN{ nprrrepr{eM uprt 1116ope BBeaA AJrfi na6ruo4erurfi 6r,r,no EaJrr{qrre
,rBJreHLrfi anea4uoli Eecrar{r{ouaprrocrr.r, AJrrr o6tflcHeHr{fl Koropbrx trprrBJreHaJr-
cfr MexaEr{3M crrExporpoHEoro tr3ryqeHu.fl, llocno,irrxy SapaHee He 6buro r.r3-

necrud, y Har(rlx BBeBA cneAyer olnr{Aarb rraJrrrqrre co6crBeuuofi nonapnaaqrau
uBfiyqeHlI.g, To yqr.{TlrBaJlr4cr, TaK}ne oco6eHHocrr{ cler(Tpa, Hpr{Boft 6necxa,
xapaRrep ABoficrBeHEocrr{ r{ T. rI.

Peayur,rarrr Ha6[IoAeuufi nrr6pauur,rx IraMrr BBeBA rrpeAcraBJleHbr n ra6r. 1.
B geft rocJreAoBareJrEEo Aarorctr: IraBBaHIre rr HoMep BBeBAr,r tro KaraJrory HD
r{Jrr{ Apyroe ee o6oBHaseEr{e, Trrrr [epeMerrEocrr(, cleHTpaJrr,Hbrft KJracc, raJIaI(-
Tr{qecHr{e AoJrrora r.r urrpoTa n crapoft cr{cTeMe [9] uo AaHrrr,rM, IrpI{BeAerrEr,IM
s [10], v.il:ulzl Jrureparypbr, yKaBaEEofi B trpuMeqaEnax (cto.n6eq 16). B cro.n6-
r1e 6 upzaop.rrrcfl r{ErepBaJr BpeMeEI{, B TeqeEI{e Horoporo [poBoAr{Jrr{cb Ha-
6mo4eura (n ronuaucnux 4uax). ,(anee trpr{BoAfircrr r{aMepel{Eble traMr{ cpe4-
Hue BEaqeHr{-s cretreElr troJr.Epr.r3aqrru P u troarrqrroErrofo yrlra rrJlocfiocrr{ fro-
Jrfipusarlr{r 0 (n rpa4ycax) B EKBaroprraJlbHofi ctrcreMe l(oopAlrHar c LIx cpeAHe-
EBAAPATI,IIIHBIMII YI{JIOIIEEIIflMII 6P TT 69 COOTBETCTBEHHO. TAM ?fiE IIPI{BEAEHbI
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SBeB[a, HD Tnn no [10]
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fla6rroleHr.{ii, J. D.

105{6

e Per
Ia Blpe 099 -ll 2437988-991,

2437550-603

s.1938
RW Tri

r15 _ro 2439 000

312s3 
|

AB Aur I RW

240764 I

RW Aur I nw

A0ep

dGse (T)

140

142

-07

-Ul)

2437988-8469,
2437607-639,

2435375,
2435368

2437730-993,
2437607-640

107760
AS Dra

178125
Y Aql

182989
RR Lyr

193576
\tt444 Cyg

BD + 43"4305
EV Lac

Vurnanr,nag

UV

G3 V-Ko V

06 + wNs,5

193237

P cvg

2437854-884

2437843,
2437ttr9-584

2439058-063
2437tr95-6t3

22r39058-063

044 100 lz+*etz-eae

EA

092 44 2437730-851,
2437454-457

ell
BB 012 00

RRa
A8-F7 042 M

Ne Bleq

EA 044 0t

dtrI4,5ep 069 _13



1,0
(nne

aarvrenza)
1.r,,2

(n rtunzuy-
Me)

0,93
0,76
1 ,06
0 ,88

0,33
0,09
0,00
0 ,301
0,00,

0,10
0,16

0,60
0,54

140,0

165,0

101 ,5
100,0

11,0

0,91 0,022

114 1,44 0,015

50 0,77 0,010

0, 16 0,137 J

7

o, 120

155

165

0,45

0,40

0,040 10

0,02tt

106 t ,90 0,0{2 10

14 3 ,00 0,002

B6 0,24 0,036

Ta6ntrqa 1

[7t
[18]
t33l

3

7

IL
7

10

2

L
OQ

75

t6 171

itBl

Lt2l

,1 ,00
0 ,46

93,5
92,8

40

0 ,46
0 ,09

0 ,85

0,53
0,15
0,31
0,34

l,l.-7,3

1 ,01
Lr7
1,4.0

t ,06

0,25
0 ,38
0,69
0 ,78
0 ,00
0 ,90

0,25
0,29

115 ,0
4.37,3

94,0

0,22

0 ,33
0,L2

0,L7
0,19

103,0
87 ,8
61 ,0

1.26,0
oo 9K

52,5
37 ,0
34,0
37 ,0

l4L,o
1.34,0
150 ,0
156 ,0

162,0

tll
t33j
[311]

L2rll

1121

[18]
lL4l

t71
llr+l
I i8l
|21

13 t5
55

5

25

0,40 0,30 60 ,0

ap, % pl Ao | ,nr*.-
I uaHre

55 ,0
39 ,1
29,0 

.

38,0

P,% 00 o0 0f AD N n

0,10
0, tt

a 42 22

25

L 10

4

20 22

25 t7l

7 122 0,08: 37

4 t7l

0,20 6

7 50

20 i0
trD

15 5 2l



sHarreHr{.tr fiapaMerpoB rroJrEpr.rsaqr{r{ rro AaHEbrM Apyrux aBropoB (ccrrrxu ra
coorBercrByrcIque pa6otrr AarIbI B cron6qe 16). Iloauquounrrrt yroJr rrnocfiocrr.r
noJrflpr{saquu o crapofi cr{creMe rara(rusecxr{x KoopAnuar 0;, Beruqr.rHa
MerfiBBeaAlroro trorJrorqenan A, rr orrrourenrre trorrflpr{Bar{trrr 11 trorJroqetrrrro
plA, yxaearn n cron6qax {1 ,72 u 13. B cron6qe 14 yxaaauo qtrcJro uouefi,
B TeseHr.re r(orophrx ua6tro4auacb 3Be3Aa, a n cron6qe 15 - uoruoe qucro Ha-
6.rrrcgenuft ,qannort BBeBAbr. cror6eq 16 co4eprHur ccbrJrnr.r Ea nrrreparypy, r{B
notopori BB.rITbr AaHHbre, r.rcrloJrr,BoBalrl{rJe B ra6.rr, 1.

Ta6nrqa 2

2zb5za

23 05
t2
19

34
35
36
38
39
40

41.

42
43
44

52
53

54
55
56
57

58
59
00
0t
02
03
10
,1.5

oc

.lJ

38

odTg7

,836
,857
,879
,923
,926
,929
,935
, 
g3g

,941.
,944
,947
,950
,953
,976
,980
,983
,986
,989
,992
,995
,998
,000
,004
,007
,010
,030
,045
,070
,099
,lL4

0,00
,00
,00

+,10
-.-, 10

,06
,05
,06

+,02
,10
,L7
,28
,50
,70

2,t7
7,87
L,84
1,94
2,08
2,08
2,00
r,94
,1.,87

1,64
7,29
1,,1"4

0,45
0,4,7

,07
,07
,09

0,71.

,91
,21
,80

2439060,4528

,461'8
,4667
,4715
,4819
,4926
,4833
,4847

'485tt
,486r
,4868
,4875
,4882
,4889
,4944
,4951
,4958
,4965
,4972
,4919
,4986
,4993
,5000
,5007
,501'4
,5021
,5069
,5L04
,5160
,5229
,5264

138

162
147

155

ll ,20

0,77

0 ,94
,71"

1,24
no,

t2s

167

1"43

136

131
I DD

Hlrme Aaercrr Hparr{oe o6cyx4eulre peByJrr,TaroB Ha6[roAeHldfi orAeJIbHo
IIo Halr{[oii 3Be3Ae.

1. g Fer. CornacRo [10], aseaAa rlMeer r[ruqHr,rii cfiexrp o6onosH[ r4 ucr(-
ilrosr,rTerbuo 6onr,myro cnopocTE oceBoro BpaqeHr{fl Ira 3r{Barope: ,*500 ftnLlceh.
?Ia 4auunrx, [pr{BeAeEHLix B Ta6rr. 1, cue4yet, qro [oJrflpLIBaIII{rc cBera aroft
SBesALr MO)r{HO Cqrrrarr, rrocrofirrEofi no KpaltHefi Mepe Btryrpr{ r{ErepBaJla Ha-
rnlrx Ha6JrIoAeHr4fi. Hexoroprre pacxoE{AeHl4r B oIIeHHax P n 0, AaBaeMbrx paB-
rrbrMr4 aBropaMrr, Moryr 6urr, o6yc.noBJrelrbr paSruqu.EMl{ B Hanu6poBfte.

Oruoureuue plAo, attr-ncJlerruoe IIaMI{ Ha ocuoBalrurr oIIeHI{tr ,4r, corracno
[tll, ue rpornBopequt cpe4uefi BeJrliqr{He plA, g,rrn 4anuoft o6racrlr lanaHru-
Hn ll2, 131. Ilo B. Xunruepy 174), Aenon.spuaa\atr B Drofi o6racrll Ilpar(rr{-
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qeofiu orcyrorByer. Iloetouy uonflpuBaqtrrr oBera q Per uoxer 6rrtr qenur(oM
orEeceEa Ba crrer MerflBBeBAEoft cpeArr.

2. RW Tri. 3nea4a upeAcraBnger co6ofi BarMeuuo-Aaofiqyro cucreMy. Oua
gTptg-cuTqfi K rpytrre BBeBA, B noropym BxoAsr DQ Her, UX UMa u 4p. Coruac-
no [15, 16], oAua unu o6e NoMtrouerrbr flBJlflrorc.E EecraqtrouapullMtr. Erecx
BBeaAbr EEe BarMoEtr.E Ee ocraercs rIoorofiEEEIM. IVluuuttty*rf,r orleEb peB4lle tr
rny6oru9. Auuaztyga MuEuMyMoB cufibso Mer.flerofif ueptroA uaMeseuuE 6ue-
or(a Ee crporo uooroguEf,rfi U7l; qser BBoBAhr MeE.EgroE, Bo BpeME sarMeEus
BBeB,qa orauoBraroa 6oree rony6ofi.

. 3nea4a ua6nro,qanacb EaMtr ua trOmuoft craEqtr[ focyAapcrseggoro acrpo-
EoMurrecroro zEcruryra nu. rI. H. Illrepa6epra Ea 125-cn peSnerttope c uo-
irffpuMerpoM ltpuucnofi acrpofiueruecfoft b6cepaalopuu s uosr c 26 Ha

27-ot<rt6pn 1965 r. Peayrsiaru ua6nroAeuufi taubr s ra6rl. 2nr'a {ur. t.
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rDur. l. tr{amenenrs 6"necna (a), crenenn
noanprrBaqlrfi P (6\ u no3nr{r.rotHoro yrJra
trJrocnocrrr noJr.flpr4aaqr,rr{ 0 (a) RW Tri

c ([aaorrt

Ilepe4 BarMeHI,reM I{ or(oJlo ero cepeAr.rEr,r [porraorxJro Jrerfioe rroBr,rmegr{e
6r99x_a ua 0,1-012. Ha uo4o6uoe .sBJreHue o6parqeuo BHr.rMatrr{e ran}r{e
e [16] u [17]. crenenr, rroJr.flpr.rBar(ur4 Bo BpeM.E BarMeHrr.E peaxo r{BMenr4Jracb
c - 70/o sue BarMerrH.E go -71% oxoao cepeArrrrbr BarMerrr.fi r{ BareM cpagy
yrraJra uosrr,r Ao HyJr.fr. tr4aMeueuu.fl troar.rr{r4ourroro yrJra cla6o crgianir
c {iaaofi BarMeHra.tr. Oqenxa 0y w plAu rroragaJra, rrro trapaMerpbr rroJrrrpr4aa-
qr{r4 sBeBAbr BFre SarMeHr.rfl xopomo corJracyrorc_fr c trapaMerpaM[ IIonflpr{3aru.rr{
coceAHr{x BBeBA B arolr pafioue lalraxruxlr.
. I( coxra.iref{I4ro, e 1965 r. EaM rre yAanocr, [poBecrr4 AoloJrHraTeJrr,Ebrx Ha-

6rro4eulrii arort unrepecuort BBeBAbr. floarouy trprrBoAr{Mr,re pe3yJrbrarbr rraAo
csuTaTL npeABapLrTeJILIrbIMr{.

3. AB Aur. cpe4u BBeBA rrrrra Rlv Aur Era BBeBAa nBilflercn nar,r6onee
tpKoii r{ rroaroMy Becr,Ma y4o6ua 4na na6.nrc4enr.rfi. Pesy,nr,rarur Earrrrrx Ha-
6.uro4erurfi AaHr{ B ra6r. 3-n ua {ur. 2. Ha $ur. 2 rncno.nieoso,br ra*}r{e AaH-
sr,re H. M. Illaxoncnoro [7].I{ax nrAuo ua $lrryprr, o6a uapauerpa rrorrflptrBa-
qI{I{ ECIIbITbIBaJIII AOBOJILHO CI{JILHLIe IISMeHeHI{.fI, Cytr{eCTBel{trO trpeBIiIXarcql{e
Bepo.rlTrryrc ?mu6xy na6nro4eazfl rr trofiagr,rBarotr{ue c[creMaruqecxllri xoA co
BpeMerreM. (Dur. 3 noxaanrsaer rroJro)fieHne cpeAHrrx [apaMerpoB p*:
: Pcos20u Pu: Psin20uaguarpaMMe P,, ir, uonceu 6ny6nr*rrurroru



Ta6nnqa 3

{9.XI 1962 r.
21.XI
22.X\

28.VIII 1963 r.
29. VII I

5.I 1904 r.
6.I
B.I
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Tl.III
\4.Ut

2437988,36
989,40
991 ,37

38269 ,55
270,55
400,32
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131,0
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3
3
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l2
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4
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7

6

6

7

6

AaHHbIM [7, 72, 18] u uo HarrrrrM rrBMepeEr{.rrM. Boare (a}r{Aofi roqnr{ rrpocraB-
JreH roA, r( noTopoMy orr{ocr4rcrr AarrEoe cpeAEee 3r{aqeEr4e noJrfipr{3ar{4u. ,(ary
Ha6rloAenr.rii .(. Xonna rraM ycrarroBr{Tb rre yAaJrocb. Bce uer:r,rpe roqxu oseEb

J.D.

@ur. 2. trilsr4esert,r.s cretreEr.r rroJr.Epr.raaqr{u P (a) tr rroarrquourroro yrrra
IrJlocKocrrr troJlrpr,Isal(rr4 0 (6) AB Aur co BpeMerreM

HarilEbrft sHaqofi naer rroJro)r{eHr.re cpeAEero uo ua6uroAenusM Ba oArry Eary.
, - pe3yJrbrarr,r uamlrx na6.nrcge:F,ilfr.i 2 .- peBynbTarbr Ha6nroAeEufi H. M. IllaxoBcxoro [7]

xopo[o Jro)ilaTcfi Ea oAEy rrpflMylo, trapaMeTpbr rroJlffpr{3aqtrrr tror(aSbrBalor
MOHOTOTEOe rrBMeEeEr(O cO BpeMerreu. flpz sroM lraAo uMeTb B BuAy, qro Me-
)r(Ay peayrlbraraMrr H. M. Illaxoncxoro [7] a B. A. ,{ou6PoBoftoro [12] *ro-
)fler 6brrb cr{creMarl(qecl(afl paanuqa: peayJlbrarbr B. A. ,(ou6poncnoro trpr4-
MepEo B 1,3-t,5 paaa Bbrltre, qeM AaEEr,re H. M. Illaxoecnoro.

flpree,4enubre peByJrbrarbr yfiasbrBalor Ea BoaMo?nuyro rrepeMeuxocrb troJrfl-
ptrBar{ulr AB Aur.

4. RWAur. Saeaga 6rrna sxrroqena B lrporpaMMyHaruux Ea6ilIoAenuft nax
Tr4uEqEhrft npeAcraBETeJrb rr{rra Eecrarl[oHapEbrx BBesA. Mr,r rrorru Ha6ilroAarr,
oTy 3Be3Ay roJIbKO BO BpeM.f, ee OTrrOCr{TeJIBHOTO trOflpqaHufi, trOor(OJIbr(y O I{MeIO-
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qrrMc.fl reJrecfioloM HaM 6rrllr [ocrynEBl sBeB,qLr roJIEno Ao 10,5=-{t']0.
Peaynrtarrr troJrflpr.rMerpr{qecnux ua6nro4eurafi, c4enannttx o uoa6pe 1962 r.,
rronaSr,rBaroT, qTo IIOJIflpT{BaqI{fl CBera aTOfi SBeBAr,r ,qoBoJrblro BeJrr{Ha, ecJrtr

uMerb B BI{Ay ee cpaBHEreJIbIro se6ofirmoe (npuruepno 160-170 nc) paccrot''
Er.re or Connqa. Benraqrana oruoruenr{.fl plAot rroJro}r{eHl{e rlJrocxocrl'r rronrpl{-
BaIIrru B raJraxTrrqecnofi cl4creMe
KOopAtrHar trJroxo HoppeJll4pyror
C aHaJIOIUqHLIMI,I BeJII4qtrEaMI4 AJIfl
Ipyrrrx 3Be3A B or(pecrEocr.sx
RW Aur. ,(axte nprl [crIoJIbBoBa-
rrr{r{ AaEHr,rx H. M. Illaxoucxoro
[7] seruquHa plA,:9,962 uoqru
paBrra uaxculranrnofi BertlslrEe
orHolrreHr{fl. 3ro upuno4rrr H rrpeA-
II0JIOX{OHI,IIO O BOBMO]I{HOCTU CO6-

crBeEEOfi UOJrflpr4saUuI,I I,l3ryqe-
uus RtrV Aur. TaHoft ?fie BbrBoA

orHocr{TeJrbno otoit SBeBAI]I cAe-
JraE rr e pa6ore [71.

Am BbrficueHr[fl Borrpoca o

cBflBV. {;ryntyaqlrfi 6lecxa aroii
3Be3,qr,r c sryrryaql{flMr{ noJI.Eptr-

0! 4,oh

PvJ

- )7982

-'
- xtgss

AI
oZ
x$
o(

0,1

0

- 0,1

Barlr4rr Mbr rlpoBeJrr{ cotrocTaBJle-
Hr{e Eaml{x llorraptrMerpllqecxl,Ix ua6nm,qeuu! nuecre c ua6lro4eutlflMra YIs

iZl . Soto*"rprr.'"r,rru ua6lro^e*,,flMu II. ip. gyraftuota.u I' B' 3afiqe-
iot 1tgl, 11. b. qvraftuosa I20] , B. f. ItaperEr{HoBa [21]. He 6'no uafi-

(Dlrr. 3. tr4arrreuesus cpeAHI'Ix trapaMerpoB
troJl.EplraaAnrr AB Aur co BpeMeHeM

I - na6urcAenug B. A. [oM6poBc(oro (1955 r.);
2 - A. Xofira; , - H, M. IIIaxoBcHoro (1961 r.);

4 - aBropa (1962 r.)

B_V

+0i63

IorE
IOJrI(atsCROrO EIIE P,%

0,407
,422
,426
,432
,4+o
,447
,449
,450
,458
,4'64
,470
,476
,4gL

- ,488
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,497
,500
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,5L7
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,526
,535

0,32
,47

t,06
0 ,50
Q,74

t ,33

0,98
0,61
4,,64
1.,5!.

0,73
0 ,70
4,,23
t ,58

t ,53
r15
1,35

oTooTo

,0104
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,0161

,0290

,021.4

,01 33

,0356
,0329

,0159
,0L52
,0268
,0344

,0333
,031 6

,0296

100,0
ti,45,0

72,0
12,5
97,0

72,5

70 ,5
91 ,0
74,5
57 ,0

88 ,0
Eb,D
79,0
77 ,5

105 ,0
99 ,0
95 ,0

+0,54

+0,61

+0,59

+0,60

+0,54
+0,52

+0,61

+0,49
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TEHO I(OPPEJIflI{III,I ITOJIE6AH[I1 UAPAMETPOB rrOJI,flPI,I3AIII,II{ C ITOJIE6AHM,S]VIX6.necxa. Ana.rrorr.rquoe Ba*Jrroqenrne i4errio u B. o;;;"]r"* izii"il;;;#HIdw uM noJr.rrpr4rsarlr{}r cBera 3Be3A rrrna UV cet. ognaro 4"na eroft,uurnuioo_
HapyHtl'rBaerc'fl I{oppeJrrrIII{fl ITBMeI{enlrrt crenerl,I rroJr.flprrBaurrrr c r,rB]uerreHr4flr\,rr.r

o 
oo o 

:u-^t----
-4-'-- 

o
t.q

.- "- - --6 o o
aoo

o

or,rr. 5. Itopp_e,raqran crerrerrr4 troJr.Eprrgaqufi
19 AaHITt-_[7]^u ua6rroAe]rr{nrr aBropa Ba
23 l 24.X1 1962 r. c ror{aBareJreM rlBera

B * V sra RW Aur no [19] u [20].
J - EaHEbIe ils l77i Z - no Harxr.rM r{sMepe}rtrgM;

3 - oAHoBpeMeHHr,re HaorroAesl,r',fi (ra6n, 4)

o'l'cLt;

o,otr

0,02r

o,atl

rarr-0,40 0-tti-------------frn .r n n Ft
8-V

0,5 0 J.D. 0,5 5

0#0 0!5 0,50 J.D. 0,55

@ur.4, ?Ialrenenn.s crerre,r{ troJrffpr{Baqurr Rtrv Aur uo aa6.rrxr4eurrxlraBropa (xam4a{ Tovna,coorBercrBy6r o4uouy 
"aO,rrroaeu,rot-ri 

oonuru_rerrn l{Bera HW Aur 
# ffgtT"Jzr$lrtirvxxr) rt l2tl (rovriu)

rrofta3are-Jl's r[Bera. 3ro nra4uo rlprr conocraBJreHr{rr p.flAa r,r3Mepeurarl no.napra-
Baqr.rr RW Aur (ra6r. 4), c4eniunbrx B Eoqr, c 22ia 2J.XI igii i., ;;;;;_
puMerpuqecr(r{Mrr r4sMepelrr4rrMtr Ba ry rfie Aary, rrprlBeAeErrbrmu n 120, 2i)
!cu. {rr. 4, a w 6). Axailorfisua, aanzcrono-cf' rrpocJre]KrlrBaercfl trpr co_
IIOCTABJIEHITII NOJIflPI,TtsAqI4OHEbIX AAEEbIX H. M. IIIAXONCHOTO [7] C ,,iUO",-

BoBaEr{eM i{arrrrrx AarrHbrx aa 23 u
24. XI 1962 r. c norropr,rMerpr4qe-
cnrrMrir AaHHrrMrr II. (D. 9yrafinora
u I. B. 3aftqenoft t19l ({zr. 5 u
ra6n. 5). B o6onx crynarx Br{Arro,
qro qeM rory6ee BBeBAa, reu 6o.nr,-
me AoJr.a troJrflpr{soBaErroro usryqe-
Httra. flpw ralreuenur,r uomaBareJrf
rlBera na A(j9-V):-0110 cre-
IreHb floJr.aprrSar{ulr r{8MeH.rreTc.fl B

cpeArreM ua Ap :0!0205: 0,95%.
Ecnra a:ro rax, To r4BI\IeHeHE.fl qBe-

Ta AOJITITELI COtrpOBOII{AaTLCfi I{BMe-
Herru.fl Mr,I cTerreEr.r rro Jr.f, pr{ 3 arll{u c B e-
Ta BBeB,qr,r. .(ertctnurenr,Ho, Bo Bpe-
ua na6ruo4euuft RlV Aur s EoqB c
24 sa 25.XI 7962 t. trporlBorrrJro pea-
I(Oe r{SMeHeHI{e CTeleHr,r noJr.flprrSa-

qlrr.r 3BeB,4r,r c -0,5 ao -l ,50/o (coornercraymu{r4e MoMerrrDr 01327 ra ogssz
B AOJI.fiX IOJII{AHCITOIO AUA) TAH, qTO AMIIJII{TYAA BAIIIICII NEPETUEUUOfi
c_ocraBJr.flroqefi 4anexo BbrruJra 3a lpeAeJrr,r [rRaJrbr perrrcrpr,rpypqero [prr-
6opa. flpu aroM BaMerHoro r{BMeHeuras 6;recxa Ee trporraorrrro. brsyar"ro'*u,
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Ta6 nr.rqa 5

IOnEaHcHI[ft EeHb B-V

2437607
609
620

637
638
639
640
730
991

2437953

II p u M e rI a H rr e. EaHEbre rro crerrerrfi flollflpr,r3aqr'IrI Br,rrrr'rcJIeELI Ha
ocEoBaHrrr,I [7]. Snelgouxoii orueseErr peByfibrarbr aDTopa, HeyBepeHrrbre
BHaqeEL{E BBETr;I B oHoOHI,I. Belttqrgr,r flol{a3arerq qBeTa BBETbI lla pa6or
I19, 20I. C.renenl floJrrrpr{sarlurr Br,rpaffierra B BBealrrbrx DerflLruHax.

OTMeTIIJIII EeHoropoe jrnennueurze flpltocrl{ sBeBAbI IIo CpaBrreHr{rc c ee .EpHoCrbIO
B rrpeAhrAyqr.re Eoqr,r. cornacuo [20], sneaAa B 3ro BpeMfl traxoArrJracb B Maft-
cr{MyN{e 6recxa rr r{MeJra Mr{HrrMaJrbnoe B - V : *0ry50. llo coo6qeHrro
E. [t. XapaABe r,r P. A. Eaprar [23), y BBeBAr,r B aro BpeM.E rrpoucxoAr{Jrr
I{sMerreElrfl B crreHTpe: 6r,uo ornreseEo ocJra6[eHrre aMrlccr{oHHbrx Jrr{Hr{ft v ycrt-
JIeEI{e a6cop6quouHBrx, Ao rr trocJre MaHcr,rMyMa rrpoucxoArrrrro ycr{JreHue l1etrpe-
prrrnofi D}ll1rccuu Ba trpeAeJroM ceprr[ Eaur,uepa. Ouenu4ua cB.EBr, DTr{x r{BMe-
Eerruft. O4uano AJrfl yBepeHEoro cylr{AeHrrfl 06 ux IlpnquHe r4rMeroqr{xc.fl
oAHOBpeMeEI{brX CrreKTpaJrbtrbrx, noJropr{MeTpuqecKr.rx IL fioIr.flp]rSaqlroHtrbrx
AaEI{LIX IIOHa CJIIIUI(OM MaJIO.

5. AS Dra. 3aea4a orrocr4rc.E K yurrxarrr,Huu [10]. flouapuuerpuqecrue
ua6nro4euufl aroft BBeBAbr 6rrura sasarrr s 1961 r. n Hpr,rucnoft acrpo$trBuqe-
cnofi o6cepnaropn[ H. M. Illaxoacxul.{ [7]. Mnr fipoAorr]r{r.rJrrr arr4 Ea6JrroAenrrrr.
Pesy.nrrarnr Earrrux ua6nro4euufi 4aror 6onee srrconyro, qeM s [7], crerretrb
noJLfIpLrBaII[U UpII CXOAHLIX BHaSeHI4fl X rroBr4qr{OEtrbrx yUrOB trJTOCHOCTr{ rroJrfl -
pl{Bal{r{rr. Cnser r{BMer{euuft trapaMerpoB rroJr.rrpr{Barlrrn c +aaofi 6necxa Ee 06-
Hapylr{eHo. Ho 6onrrua.s Berl{qtrEa cpeArrer{BaAparr.rqHoro oTKJroEeHr{fl MoEter
yI(aSr,IBaTL Ea HailI{que EetrpaBr{Jrr,Hr,rx rr3}IeEeEuft cocTo.flHr4fl troJrflpr.rSarlur{.
B no.;rney npeAtroJroxrerr{.fi o Eailr{qur.r B uaryqeuurr BBeBArr co6crBeuuoft no.ns-
pu3aqr.rtr roBopr{r raK}r{e roT {aKr, qro cTerreHb troJrflpuSarl}rll ee [SryqeHtrrr
(-0,5%) cJrI{mHoM BeJrr{fia rrpl{ BecbMa MaJroM Me}fiBBeBAHoM rrorJroqetrr{rr
(A" : 0'108 no [ll, 21r,25]).

6. Y Aql. 3ta anea4a 6rrna nnuroserra B rrporpaulry na6uro4enr.rfi HaH trpeA-
craBlrreJrb rr{rra arJrrrrrrr.rsecnux rrepeMeHurrx, [o HJracclr$unaqr.rn [10]. ?IaN{e-
uesr,rft noJr.frpr{Barlrlrr Bo BpeMrr Earrrrrx ua6rro4eulrfi o6uapymeHo rre 6rrno.
Orsonrearae plAu we rrporlrBopeqtrr Buaqeur,rav, plAu, xapar(repHbrM AJrfl AaH-
soft o6nacru raflanrrtrrecntrx noopArrHar [14]. IIo-suArrMoMy, rroJrflpr{Baqrr.rr
cnera etoft BBeBAT,I .EBJltrerc.fi Melr{BBeaA}rofi.

7. RR Lyr na6rro4alracb EaMr{ Bo BpeM.rr Mar{cr4MyMa 6.necna. Peaynrrarr,r
salrrrx na6nro,qeuuii cxo4nrr c AaH[r6rMr{ Apyrrrx aBropoB, Ba ucnrroseuueM
[261. ttoppeJr.rrqrar{ c {aaofi 6necma Hrr rro HarxrrM ua6rro4euuflM, Hrr no sa6nro-

AeHIr-rn{ H. },I. Illaxoncxoro [7] ue o6napymeno. Ornouresue plAu u 0y rre
nporr{Bopeqar BEaqeHuflM Drr{x BeJrr{qr{E B onpecrtrocrrx BBeBAbr [14]. Iio-Bu-
AI{MoMy, troJr.fipr.raaqr.rro cBera aroft anea4r,r, Har{ orMeqeuo n [7], Morr{tro cqrr-
TATT, IIOCTO,qHUOft.

B. P Cyg. flonnpnaaqr{.rr cBera BBeBAEI Bo BpeMfl rraltrrrx ua6nroqeuuir ue
rlaMerr.sJlacrr. Onpe4e;neur{bre HaMr[ trapaMerpbr troJrflpr{Ballur{ xopomo corJra-
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c_IrroJ-cfl c peB-yrrT-raraMr,r B. A. ,(ou6poacnoro [12], B. Xumuepa ll4) u
[. Xon;rra [18]. Be.rurur,rHa orrromouua plAu noxaarrnaer, cro rroJrflpr{3ar{r{fl
csera orofi SBeSAbI Molr{er 6rrrr, .rl{cro Me]r{3Be3AEOri, TaH Kar{ 01' xopo[o co-
rJracyerc.tr c HarrpaRJreHIreM MeEtsreaAnofi troJrtrpr{3ar{ulr n Aaurofi o'tacru,
a AetroJrflpr.r3arlr{.fl B EroM paiione, no [14), IIpar{rr4qecHr.r orcyrorByer, HecMor-
p.fl IIa 6o.rrr,ruoe uorJrorqeHrre.

9. y444 Cyg Ha6nroAaJracb roJrflprrMerpr{qecxrr c qeJrrjro npoBepr{r{ cyqe-
crBoBaHI,I.E I{oppeJIflI{I{Ir rrapaMerpoB noJrflprraar{r4lr c Saaoii BarMeHr4.rr. Hamlr
ua6rro[euu.s He Aaror ynaaaulrfi Ea cB.sBr, ueneueuult noJrflpr.raaru.rr{ cBera
Y444Cyg c Saaofi, nocnoJrbr{y rpu cpeAr{r.rx BeJrr4qr,rHax P :0,34o/o u 0:: 147' cpeAHeHBaAparlqHr,re ornJrorenr{.fl cocraBJr.sror ap:0,770/o u as-19'.

Borr,ura.s BerLItII,IHa cpeArrenBaAparr{qHoro ornJror{eur{fl uplr uanoit ne.rru-
qr.rHe crerreHr{ no[.spr43ar{uu IUrfl arorl 3Be3Ar,r 6rIJIa noJryqeHa rar{x{e
H' M. l[axonclruu [7]. Tau ]I{e B}ilcr(aaaHo npeArroJro}r{eHrre o noeraomuoii uepe-
MeHI{ocrrr noJLrIpI{3al{rrr{ cBeraY444Cyg. flettcrwrre.ubno, peayJrbrarbr rroJrflpr,r-
Sarlr.roHlrr,Ix ra6nro4eur.rfi,'nrruo.uueHHhrx paSJrr{qur,rMr,r aBTopaMrr, cI4JrbHo or-
r[qarorcfl Apyr or Apyra. Boalroxuo, qro err{ HerrpaBrrJrbHbre r.r3MerreHrrrr
orpaxaror peaJrbr{yrc SuauuecHyro lepeMerrHocrr, crrcreM],r Y444Cygt. flpaA-
floJro]r{eHr{e1! &:lauuecxoft nepelrenHocr}r Y444 Cyg 6rrno c4eraHo, Harrpr{Mep,
n l27,2Bl . B [29] nrrcxaaaua MbIcJIr, o BoaMo]r{Hocrn nrr6pocots Marepr4rr B cr{-
creue aror'i sBOBALI. Ha cupaaeAJrr{Bocrb Broro rrpeAtroJro]r{eHr{.fl yna3brBaror
TanH{-e {,r-ynryaqr.ilr 6necna r,r IIBera BHe sarNreHr{.E, orMeqerrHEre, Hanputrep,
n 129, 30] . 3nea4a HaxoArrrc.fi n o6,nacrlr c BecbMa 6onnrunu Me?r{BReaAHr,rM
norJroqeHr{eu. oguaHo MaJra.fr Beflr,rsr,rna orrlo[reHr{tr plAu momer yr{asbrBarb
Ha Her{oTopyro AerroJr.frpr{3arlr{rc cBeTa sBeBAbr.

10. EV Lac. 3ra BBeBAa, orHocflrqaflc.E K Tr.rny Borrbrxr4Baroqr.rx BBeBA, Ha-
6rro4anacr HaMrr Ha 4nolinou 40-cu, acrporparfe Hpuucxofi ac:rpo$lranuecxofi
o6cepnaropvtr c 24 no 29.X 1965 r. Bo npelrr naruLx ua6nro4ennil scnbr-em
BBeBAbr ne 6r,rno. Ilocxorr,rty BTI4M BBeBAaM yAeJrrrerc-s cefiqac 6onr,uroe BHr{Ma-
Hr{e B cBflBr{ C BOnpOCoM o npupoAe Bcrrbrrrren, IraM naSaJrocb AocTaTorIHo I,rETe-
peCHhIM onpeAeJIuTL loJItIpIISaIU.Irc ee CBeTa He T0JIbHO Bo BpeMfl BCIIbIIIIHI{,
HO rar{)ile u n cuortoiiHoM cocro.flur.rr,r. Peayrbrarr,r na6.nro4euuii npllnegeurr
s ra6Jr. 1. Oqeuxa orlrorxeHrrfl pltlu c [cfioJrbaoBanueu ga6rroAaeMoro [oxaaa-
reJrrr r{Bera [31] n HopMarrHoro r{Bera, uo [32], Aaer Berr,rqtruy plAr : 0,036,
qro cofJlacyercrr co cpe4nefi senl4suEoii SToro orHome]F^urr Alrr 4auuoii o6.na-
cTlr lananrvt<u [11t1. Oplreuraqr{fl rrlocxocrr4r rroJr.rrprraar{}rr{ coBnaAaer c Ea-
rrpaBJIeHr4eM Me?fi3Be3AHOfi UOnApUaaqr{u B oKpecrHocr.flx BBesABr. flOarOuy
Mo?rtuo Bar(Jrroqr{Tb, qro B cnortofir{ou cocro.EHI{I{ co6cr:seunafr rIoJr.fIpLIBaI{[rfl
cnera EV Lac lrr,rsrox{Fro MaJra rrrrr orcyrorByer.

Peaynr,tarrr ITaIrrI4x ua6nro4enr,rri nonagbrsaror, qro I{BI\{eHeHr.r-s [oJlrrprraa-
qulll y na6.rrro4anrurlxcfl HaMLr BBe34 qaqe Bccro HeBeJrrlx]r 14 lrMeror HerrpaBr{JIb-
nr,rtt xapanrep. B nexotopblx cilyqaflx arrr r,raMeHeHr{fl craHoBflTcfl BaMerubrMr{
(RW Aur) r{ cB.aBaHbI c LrBMeHeHr{flMr{ r{Bera r{ crer{rpa. Halr upe4craBrr.rrerc.fl
BecbMa ?r{eJrareJrrrHoii up onepn a peaJrDHocrr.r arolYl cnaau.

B aanrro.reglre Bbrpa)fiaro 6.naro4apgocrr, BaBeAyrorqeuy Iomuofi craurlr{r{
rocy4lpctneHrroro acrpogoMuqecnoro auorrrryra rrM. II. H. Illrepn6epra
3' A. filr6aro Ba [peAocraBJrer{Hylo BoaMo}nHocrb ,,oflyqr,rrr, na6.nro4enia nw
Tri na 725-cat pe6.rrexrope, H. B. lo4onnuxony aa o6pa6orny ua6"nro4enlut
Ha Bblsl{crurenr,nor,l MarrrrrHe <Muncn-l1, a raH]r{e H. M. lllaxoscnoMy Ba rro-
Jre3Hoe o6cynr4enne 4annori crarr,r{.
12 uaq 1966 r,

.1 fl_pnue'raurre flprr Roppenrypgll"pqy.gggqr6 rorrgprrBa!.nn y444 cyg yctaronne-
ua I._Xr.ratnepon (Astrophys, J., 1966, i4B, 1008) r o. Iliyronrurr (Acrpor. "rl#px., 1966,
J\i 385).
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Tou XXXVII. 1967 r.

It OEbflCIIEHI4IO aoOEI(TA AHOMAJITHOTO ilOt(PACHEHIdfl
TOPflIIIX SBEBI B CHOIJIEHI{flX II O-ACCOqI,IAIIIIflX

P. M. P aauu,tt,

O6napymeuuoe B cnotrJreHr.sx r.r O-accoqnaqlrfix [t-4] na6rrrosuoe flofipacrreurle ro-
pgqux BBSBA crre6Tpanbublx rrrtroB O '- 93 tro cpaBlreulrro c trortpaclreElrelt enea4 6onee noa4-
Er{x ctrenrpaJrbubrx troA(JraccoB Mor*(er 6rrm o6lscsego trpzcyrcrBtreM cpeAr( anea4 B aneag
c o6ofiosxiMfi (Be), o6na4arcqux 6onr,mtrM aIroMaJI-bEbIM rronpacueureM.

flpucyrctsire'ipe4lr roprullx BBeBA BBeBA c o6olosxaNrr frr,fifi.ercfr oguoftnatrptrqEE
6o.rrrubfr lrcuepcrir'rosefi- Ea AltarpaMMax(B -V, U - B) ArIs MoJIoAEIx pacce.sEIII;Ix

cxonrer'ruft lr O-accoqfiaqflfr .

flprrnlrcr,rna,I BBeBAaM c o6onoqxalrr'r EopMaJlrrHbre trol{a3areJrl{ qBera
BBeBA, rrolxrro lrcl{aalrrr, oflpeAeJrrleMr,re paccro-sEr{fi AJIE 3BeBA B0 go 40% .

ON THE EXPLANATION OF THE ANOMALOUS REDDENING EFFECT OF
ffOf-StenS IrV ClUstpns AND O-ASSOCIATIONS,-b-y R. M. Raznik.- The detec-
Gd ;*Adi;ddening of O - 83- type slars in cluslers and O associaLions [1.-4] as compa-
i.a io tt. *.ddenin"E of sbars of la-ter specLral Lypes can he explained by the presence ot
iiu.j *iLn an enveldpe (Be) with large anomalou5 reddening among,[he B.sLars. The pre-
ii".i of rlr.s wilh ^eni,elopes is orie of the reasons for the large dispersion in Lhe two-
color diaErams for open clusLers and O associations.----Th;;rrtSn*ent 

o't normal color indic-es of nonemission stars Lo stars with envelopes
can leid to .'rrort in the delermination of distancQs to B0 siars amounting to 40%.

p${exr aHoMaJrbrloro iloxpac}renuf ropflqux sBeBA B pac0errHlrbrx cHolrJre-

rrr{flx 1i O-accoqnaqrrflx BafiJrroqaerc.fl B yBerl4qeEl,rrl cpeAEr{x raa6r,rrxos IIBera

Eg_v fi Eu_a aoea4 o - 83, Bbrqr{cfieErlbrx oTAeJILEO IIO Ha]fiAOMy CIIeHT-

paJrbrroMy troAKJracoy, tro cpaBHeErrlo co cpeArrril\.Ir4 SEaqeHr{flMI{ us6brrltoB IIBe-

ia 6o;ree-uoaAnux qJIeHoB cxoulerrufi ll-41. gtor aS$exl BLIBrrBaercfl rIp1I-

cvrcrBr(eM B cltotrJrelIuflx crrJrblro [oHpacHeBII]r{x sBeBA [3] . ]tax .trpeArroJro-
,i", e. A. Eorpuyn, Tar(IrMI{ o6textanrlr MoryT 6rrrl eaea4br c o6oilosnaMl4l,

r* nun r,r3Becrg; [5, 6], sro Be-sBeBAbr llMeror 6onee Hrrar(ylo crerrpo{oroMer-
,pusec1ylo reMtreparypy, qeM B-anea4rr Toro Ete CneI(TpaJIbHoIo IIOAHJIacca'
-B 

cser" ororo trpe[troJrox(errr{r s{{eHr arroMaJrblroro troHpacHelrl{.fi SaBr{cllr,

BO-IIepBbIx, oT oTIIocI,lTeJIbEoro rtoJlrlqecTBa BBeBA c o6oilosxaMfi II' Bo-BTopbIx,

or [eireuesuft, BHocuMrrx o6onosHaMrr B Eeupep],rBr{rrr'i cuentp. Pacclrorpuu

BJIIr.rrEr{e atux {afiropon.
flna Onpe4eJtegl{fl OTHOCIITeJI6HOIO qIIClra Be-SneaA B paBrrurlEblx CleI(T-

DaJIf,HhIX IIOAHJIaCCaX 6rrn UCUOII,BOBaII I(aTaJIOI CleI(TpOB S C[CteN{e MK

i*"-"" ZtObb ,uurn pa3ruqgbrx ctrexrparrbunrx nogx,taccor) C. flryena,
i'".-H;;A;, n. 

-C. 
Cr.ppi [7]. Pesy6rarbr troAcqeroB trpeAcraBrlelrbr n ra6r. 1;

t?, vt ne- COOTBSTCTBSIIEO qIICJIa O6bISEbIx II aMI{CCIIOEIIrIX SBeBA B Ha}HAoM

cneftTpaJrbrloM rroAK"IIaCCe.-- H; firu"pu*r. tBe/(B + Be) (%), Spl ({ur. 1), trocrpoenlrofi uo 4anuuu
Ta6[. 1, nai u B CJIyqae aEoMaJIr,]IoIO IIOKpaCEeHIIfl' .flBHo BbIpI{CoBbIBaeTC'fi

MancrrMyM ItpIIBofi Arf Be-3Be3A paHEI',lx troAHJIaCCoB'
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Ilouurxy oqeHurb rrBMeHeHr.r.E B HenpepbrBHbrx clenrpax Be-BBeBA paBrr,tq-
HErx cner(rpaJrbr{r,rx rroAnJraccoB npeArrpr{rrflr Ilofi fiart O IB]. IIo pacnpe-
AeJIeHr{IO AHeprr{rr B rrenpepbrBHoM crrer(Tpe oH Bbrsr4cJrl4Jr TeMnepaTypy sBeBA
B lr anes4 Be n cuexrpaJrr,Hbrx
noAnJraccax B0 - BB. tr4a ero
AaIIHLIX CJIeAyeT, rrTO paBHOCTII
cnertrpo{oroMerpr,rqecHr,rx reM-
rreparyp BBeBA Ts ra ?ss ot\-
HOIO I{ TOIO Ete CleHTpaJrbrIO-
1ro floAfiJracca BospacraeT r{
Btse3AaM CrreHTpaJILHbrX Tr{nOB
Bt lr 80, nprrreM pear(oe yBe-
JlllqeHr.re HaquEaeTctl co cneH-
TpaJTLHOTO IIOAHJTaCCa B3
(ra6.n. 2 u Snr. 2). floryuen-
Hafl Rpr{Ba.fr HarroMrlrlaeT Ipa-
cbrx aHoMaJrr,Horo rroHpacHe-
Hr.r.E parrHr{x 3Be3A.

Ftan ur4no uB ra6Jr. 2, co-
oTBeTCTByIOqI,re r4SMeHeHI{tr B

troxaBareJr.sx r{Bera 6y4yr ua-
xoAr.lrr,c.Fr B npeAeirax o4noii
4ecaro"li anes4noii BeJrI{rrld}rbr.

flpe4lonoxeHLIe, qro arloMaJrr,Iroe [oltpacHer{r{e Br,rBbrBaeTcrr rrpr,rcyrcrBpr-
eM B cr{orrJre}rr{.flx BBeBA Tr{tra Be, uo4rnep}r{Aaerc.E r{ HerrocpeAcrBeHHbrr{rr Ha-
6nro4eHlraulr clexTpoB aHoMaJrbHo rrortpaclreBrrrr,rx BBeBA. 'fan, r cr(ofiJreur,rr{

tr{c1'o.rrrIlK

Be
B+ Be'

t6

08 09 B0

@ur. 1. tr4ailreregne orrrocr{TeJrBuoro KoJrrrqecrBa
aueag Be B aaBrrcr{Mocrrr or ctrenTpaJrr,Er,rx rroAr{Jrac-

coB tro AaHHbrM natarora [7]

TB
Tr,u

Ts -Tr,"LEa -v

40000
30000
10000
0,10

36500
29000

7500
0 ,07

33500
27500
6000
0,05

30000
26000
4000
0,03

26000
23000
3000
0 ,02

22000
20000

2000
0,05

t8l
tBl

1 Per o6rrapylr{eHbr rpr{ BBeBAbr Bte [9]. Cpe4uee BHaqeHne En-v, roilyqeHHoe
uo BCeM BBeBAaM Bt (nnnnuaa Ble), Br;rue cpeAHero BHaceHur. Es-v AJr.tr oc-
TaJIbHbIX BBeS[ Cr(OrrJleHI{f r{aH pa3 Ha BeJrrrqr{Hy, o6ycronneuHyro BJrr{fHr,reM
atroMaJrE,Hr,rx rronaBarerer? rlnera sneag B1e. C apyrofi cropoHbr, B cnorrJreHr.rr{
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lr Per cpegr.r BBeBA que l2i0 anea4 Be ue o6rrapylltego, I{ cpeAHI'Ie I{3'

6r,r:rrtu I{BeTa B-eneag, BbIqI[cJIeHHbIe B rlpeAeJrax Ha]I{Aoro rI3 CrIer(TpaJILIrbIx

,oqn;u".ou 80, Bt u''B2, oHaaaJrl{c., panuuuu MexiAy co6oir' Apy^r'-e npllMe-

pbr: r,r3 paclpeAeJreHr{a sgepr11r{ B HenpepbrBrroM cleftrpe sBesALI x oph (cneHt-

iuru*uit r"i, HO) A. A. EoapuyHntr4. tr{. Ipou"t [10]uanrnu LE,-u:9216,
xopomo coBlaAaron{ee c serlurunofi AouonnureJlbrroro nonpacHenrrn eroir anea-

Abr no cpaBlreHr{Io c ApyrI{MIr
BBeBAaMlI accoqr{aql,Il{ Sco II;
B crrorrJreHr,rrl NGC 6913 ca-
Mafr noHpacHeBlrrafl 3Be3Aa
(LEn-v : 0"155 141) I4rlleer
crrer(rp&JrrrHrui rltu B0 Ipe [11];
B cnorrrreHrrlr NGC 6871 anea4a
B0pe r,rn'teet r.ra6urox rlBera
Ea-v, sa 0'T22 npenrruraroquit
cpe4ulrr:i lra6r,Iron qBera ocraJrb-
Hr,rx rpex anea4 B0 eroro clto-
rrrreHurr 1,121; B cItorIJIeHrII,I

(Dnr.2. tr{slrerrerrrre paarrocrrr qneronoii reMrreparypri NGC 6530 nar'r6olrruee Suaqe-
auea71 B lr Be n 3aBlrcr{Mocrrr or crreltrpaJrrrlroro Hue aHoMaJrbrloro no6pacHe-

uun(LEs-y: 0T31) [4] uPu-nJracca

rraAJreffirrr 3Be3Ae co creRrporrr B0 IVpne ll3, t4l.
HO rfe BCerAa aIIOI\,IaJIbHoe IIOHpaCHeIIIIe Be-aseSA OAI{HaIIOBo AJIfl oAHOIo

I{ Toro 11(e c[enTpaJrbnoro rIoAfiJIacca (uto, 6rrrr Mo]fieT, tIBJr.EeTcff yHaBaHr'IeY

Ea paar[qHyro Molquootr, o6oaosex). Hanpulrep, n 4nofirroM CItoIIJIeHuIa NGC
869-BB4(1,h,Per),{rxoncorr n Moprau [15] ual-rrn Ilecrr, eneaA Be' ?Ie uux
rpr{ BBeBAbr orrroorrc.E H cner(rpaJlr,IroMy rlruy B0 : B0 IVpe, BOqe. I BOne;
cpeAu Hr{x o,qEa BBeBAa c 6onrmrau aHor{arlr,HbrM rlonpacHenueru (AEs-v :
:0ry32), oAHa - c npoMelr{yroqHblM (LPu y.:^0ry10) I{ oAHa - coBceM

6ea anoraa.rrrroro flofipacHelrrrn (L,Es-y: 0"]00) [2, 41.
B naCrOarqee BpeMfl elqe HeT AOCTaTOqEbIx oCIIoBaHl{fi yrnepm4aTb, qTO

Bce ar{oMaJlbHo noxpacueBltrrle BBeBArI flBJIrrIoTcfl sBeBAaMI{ I3e, o4raHo ne-
coMHerIHo, qTo B cKorrJIeIII{flx n O-accoqlraqllflx o6uapyrxenbl AaJIeHo He Bce

sBesAbr Be. HaupuMep, B cnofrJrexr{r.r NGC 6530 s 1957 r. 6nno o_6_uapvxglo
rrflrb'BBSBA Be 1li31; ,iouure ua6lro4enux Xunr,rnepa, Moprarra-u H36{-a tt4l
4o6aaranlr r atory- ctrucl1y eqe 13 EMI{ccIIoHHbIx sBeBA B0 - 83. B o6nacrn
cr,orrrresrs NGC 225 M. B. ,{o.nu4ae tt6l n 1961 r. HaIIITIa 10 anee4 c oMuccv.-

efi n Ho. ,(pyure Ha6[IoAareilI{ B paBIIoe BpeMfl o6uapyxull{ eu{e 10 arvruc-

cuougbri areil. B 1964 r. s arofi xe o6nacrlr AorroJll{rrreJlrno aa{uxcl{poBaHo
eqe 45 BBSBA c DMvrccrreit t171. B cnr{c1e 65 aseeA, rrpr{BeAegl{olt n [17],411r
29 aaea4 rre olpeAeJlerr cueHrpalsurrft KJIacc, cpeAl{ 36 octanr,ublx - 29 aaee4

cler(TpaJrr,Horo tr,rua B.
OAllaxo [peArroJlararb, qro y BBeBA c rrau6o.rrbml{M aHoMaJrbHLIM uor(pacHe-

HrreM ASJIlnga rrpoflBJl-fl'rbctr yr uara6our,mafl. olllzrccrrtrt HeJIr,Bg, TaH Har( rrBBecr-

IIO, qTO LI3MeHeHIIfl B AMr{CCUOIIHbIX JII{HI{.flX I{ B I{e[pepbIBHoM CrIeKTpe He cBfl-
aaur,r Melr{Ay Co6Oft upauOfi [pOlopquoEaJIbI{ocTLIO. Bonee TOIo, BaMeqeno,
qTor.rBMeHeHI{fl8 BeJII,IqI{Hax B -Vv U - B oguoir I,ITofiE(e sBeBAbIMoryr
rrpor{cxo4rrTb HeoAIIoBpeMeI{Ho. TaHoe .flBJIeHI4e Ha67rIoAaIocb' HaIIpI4Mep'

3. C. Bpogcr-toii [18] y sBeBABr X Oph.
Paeri1aqg],re I{aMeHeIII,If B IloltaBareJlflx I{BeTa B - V u U - B ruoryr lplr-

BoALrrb r( r4sMeHelrr{Io orHoltre]f{tts Eu-nlEe-v. Tax E. E. MenAoaa [191
EarrreJr, rrro Toqltr{, cooTBeTcTByrorqr{e Ha AByxIIBeTHbIX AI{aIpaMMaX SBeBAaM

Be, cueqarorcfl BIIpaBo BBepx ot nuuuft Hapagraloqero [oxpacHenus. V ano-
MaJrbHo uoHpacrreBrtrr{x BBeBA MorroAr,Ix pacceflI{Hbrx cltonJreHl{fi naur'r raxofi
BaHOTIOMepIIoCTI4 IIe o6uapyxefO, oAnino 6r,ua oTMeseua OqeHE, 6onr-
rrra.fr Ar{Crrepc4.fl TOseH HaI( BAOJIr, TaH I{ rrorrepert tturrttfr. Hapa^Cralou(elo rIO-

*pucrrorrrr. SaMe.IeHHrrfi naura II MIIoII{MI{ ApyILIMII aBropaMII 120-221 6otll,-
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morl paa6poc roqen Ha AByxr{BerHr,rx Ar{arpaMMax MoJroAbrx paccerruHbrx cxotr-
reunii, [o-Br{AIrMoMy, Moxter 6rrrr, o6rncHerr [prrcyrcrBr.reM cpeArr paEHlrx
BBeB/I Buaqr,rreJrrruoro sucJra aBeBA c o6onoqnaur,r.

B csr{efl c reM, qro o6orosltl4, BoBMo]I{Fro, Moryr nofBJr.arlcfi rtar( BpeMeH-
nrre o6paaoBaHr{fl y MHorr.rx paHHr{x B-anea4, rrpr{ onpeAeJreHr{r{ paccronnurl 4o
3Tr'1x 3Be3A UeO6XO4r.rUO C OCTOpOX{HOCTT,TO np[lr4cr,rBarr, r,rM HopMaJrr,Hr,re noKa-
BareJrrr rlBera. fleficrnurenr,uo, HopMaJrr,Hbre ,, ^IJOHaBaTeJIT{ IIBeTa, noJIyqeHHLIe IO HeSMI{CCI{-
oHHr,rM BBeBAaM (B - V)o, (U - B)0, orrr,rqa
rorcfl or HopMaJrbHr,rx noxasareJreii rlnera nceii
COBOXytrHOCTII SBeBA AaIIHOIO C[eKTp&JILHOttr
troAHJracca (nrnrouan r4 DMr{ccr.roHnr,re anee4rr)

@ZV),,, (U - B)r. B ra6.n. 3 uplrne4eun
Hopr{aJr},Hr,re ror{aaareJrrr rlBera (B - V)n,
(U - ts)o BBeBA 08 - 83 uo [23] r.r HopMarrr,-
Er;re ilonaaarerrlr qnera (B - V )o, (U - B)o,
noIyqeHHr,re HaMrr c yqeToM aHoMaJJrrHoIo Io-
HpaclleHr4.tr paHIlIrx 3Be3A B paccetrr{Hblx cnofi-
JreHnflx n O-accoqr,raqr{flx. Itax nlr4uo lra {ur. 3,
rllrrcyrcrBr.re cpeArr par{Hr.rx BBeBA BBeBA c o6o-
Jr oarr{ aMr{ rrpl{B oAr.{T n r4cnpr,rB Jre}r[ro AByxr{B er-
uoii graarpalrrr,rrr (B - I/)0, 1U-Ay, ro cpaB-
HeHrrro c HopMarrbnort 4r.rarpaulrofi (B - V)0,
(U - B)0.

Ho npi,r o[peAeJreHr{r,r paccrorrHur:t neo6xo-
Ar,rN{o I4C[O,]rbSOBaTb He cpel{Hr.re no cler{TpaJrfi-
Hor{y noAr( Jr accy, a r.rHAr,rB r.rAya Jrr,}Ibre lra 6r,r:rHu
UBera HarfiAoii enea4rr, noaroMy HaAo Bapauee
ycTaHoBr4Tb, rle rrBJrfleTcrl JM AaHHarr 3Be3Aa
anea;qoii c o6ono.rrtor,1. Itan cJreAyer lrs :ra6n. 3,
nprrrndcbrBarr BBoBAaM c o6oilo.InaMr{ HopMaJrrr-
HbIe nOI{aBaTeJII{ IIBeTa I{eAMI{CCLIOHIILIX 3Be3A,
MOlr{EO rror{aBrlTr, olpeAeJrfleMoe paccTorrHr.re AJr.E aeee4 B0 B cpeArreM fi.a400/0.
[nn or4ertl{brx cI{JIEI{o troxpacHeBrtrrrx BBeBA omlr6na Mo}r{er Aocrrrrar},
70-80%.

(U - B)o (E:r/)-o [ur- - a;

B-V

@nr. 3. I4auenenne BrrAa AByx-
qnetnoft Al{arpaMMr,r B cB.EBrr c
lprrcyTcTBr(eM cpeArr sBeBA ctreK.
rpaJrr,Er,rx rr.rnos 08 - 83 aseaA

c o6oJro.rnaMrt

o - AByxrIBeTrraE ArrarpaMMa, ITocT-
poeHHaE rro HopMaJrbHbIM IIo}(a3aTe-
JrflM qBeTa 3Be3A Cner(TpaJrbHbIx TrrfloB
08 - 83 tz27; 6 - 

gnyxqnernaa
AxarpaMMa, [ocrpoeHHaE rro cpe[HrrM
crIeHTpo6oroMerprrtlecI{rrM IIoHasare-

JrfiM IIBeTa STI{X ]fie 3Be3A

o8
o9
BO

B1
B2
B3

-0,31
0,31
0,30
0,26
0,24

-0,20

-1',1'3
1",L2

t ,08
0 ,96
0,85

-0,73

-0,200,20
0 ,05
o,14
0, t6

--0, t6

-1 ,05
1,04
0 ,90
0,87
0,79

-0,70

B aannroqeurre Br,rpa)fiaro rny6oHyro 6.narogapnocrr trr[. ]I. flporux, B. E.
HnnoRony, I4. M. Itourrnony, A. A. Eoapuyxy, e. A. Brrrpr,rvenHo u
P. E. Iepm6epry Ba qenrrbre BaMeqaHr{fl tr o6cy)fiAeure AaEEofi pa6orrr.
Anpenr 1966 r.
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AHA[,8]rVtfr HAYII CCCP

Ilt 3 B E C T I{ fi I( P bI M C It O fi A C T P O (D II B I4 tI E C r( O fi O E C E P B A T O P ll I{
Tou XXXVII. 1967 r.

OIPEIEJIEHI{E CI{JI OC{UJIJIflTOPOB Fe II IIO CTIEI(TPY
IIPoqrIoHA

A, M. Boe y0,tt,oo

Mero4orrr nprnot pocra otrpeAereuu a6corrorubre oLIJIBT ocql{JlJr.ETopon gnx 35 ur.ruuft
Fe IL MarepuaJroM AJrE aroro trocJryx(rrfl ctrer(rp flpoquoua (o CMi), noryueunnft c Arrcflep-
cueft L,7'-2,2 Alum, Cqe$asa trorrrrTma oqeurrrb roqrrocrb Aarrroro MeroAa. Ocuosnure om[6-
I{Ir BEoc.ETc.E trorpeElrocrbrc otrpeAeJreurE ar(BI{BaJIeIrrHbrx mrrprrH ttttuufr. w omu6naun, co-
AepffiaqrMrrc-E B y?r(e uaBecrglrx crrJrax ocrg{JrJrffTopoB rrnuft Fe II.

A DETERMINATION OF THE OSCILLATOR STRtrNGTHS FROM THE SPECT-
RUM OF PROCYON, by A. M. Boguillou.- AbsoluLe oscillalor strengbhs have been de-
termined for 35 Fe II'lines by the c"urve of gro-wLh method, using a spEctrum of Procyon
(o CMi) obtained wiLh a dispersion of l.l*22 A/mm. An al[empL is made to estimale the
precision of Lhe applied method, The main errors are due to errors in the debermination
of t,he equivalent-line widths and errors in the already known oscillator strengths of Fe
II Iines.

Hapr4y c 4nuuofi BoJrHbr L, sax{Hefimeii xaparrepucrunofi cuenrpansroii
rrtrlJtrrr .rrBJrfleTc.fl Bepo.flTrrocTE BJreHTpor{Horo nepexoAa I4JrrI oAHoSHarrHo cBfi-
saHHaE C Heft Cr,Ura Ooqr{JrJrflTop A rrn:f,nv f 6:

l*:4,5 ?u'AtP'

T:\e A.4 - Bepo.E?Eocrb trepexoAa c ypoBHfi i Ha ypoBerrb k, x - s ctt.
Cyqecrayroqr{e MeroAbr onpeAeJreutr.a cr{Jr ocqr{JrJraropoB: MeroA Pox4e-

CTBeECI(OIO, MeTOAbI trOrJroqerlr4tr Lr I1tctry0Har{U.fl, MeTOA aTOMHOTO UyqHa, Me-
roA A. A. Boapuyxa lr M. E. EonpuyH [1] u np.- o6na4aror r{BBecrnhrMr{ ,qo-
crorrEcrBaMlr u EeAocrarnaM[. ftonr,rsecrso ]fie Jrrirlrr{fi, y RoropBrx onpeAeJre-
EhI CUJrbr OCqr,rJrJr.flTOpoB, AaJreRo IIe AocTaToqHo, TaHafi uorpe6rocrb B Iik
oqyrqaercfl r acrpo{uar.rxe, ctrer{rpocnotrr{rr, Sualrxe raaoBoro paapflAa r{ Ap.
Bce ato rpe6yer r(am paaBr.rrr.r.E y)fie cyqecrByroqrrx MeroAoB, Tar( rr trorrcra
rIoBbIx uyreft B onpeAeJre]J],rt{l cail ocqrrJrJrflropoB.

Hannsue cuer(rporpauu llpoquoua (F5 IV-V) c Bbrcoxofi 4ucuepcuefi r.r

Aocraroqroe HoJrr4cecrBo Jrr.rHr.rit Fe II, y noropbrx rraBecrubr cr{Jrbr ocqr,{JrJr.s-
TOpOB, trO3BOJr.fleT IrpI{MeHITTB MeTOA OtrpeAeJleHrrt{ CIdfi OCqITJTJTflTOpOB trO nprr-
aofi pocra B rluoM BrrAe, qeM Ero cAeJrano n pa6ore It].

B o6pa6orxy BomJrrl rprr crexrporpaMMbr flpoqnona, troilyqeHnbre 7L M. Ito-
rrbrJloBbrM [2] n {oHyce KyAe 2,6-nt, retecxoua l(puucnoft acrpo$uar.ruecxoit
o6cepnaroprryr rtput troMoq,Ir BBeaArroro ctrexrporpa{a c emere. ,{racuepcr,ra ua
trJracrtrHxax Meu.flerc.E or 1,1 go 2,2 Alnn. C uouoquo lrraxpo{orolrerpa M(D-4
u {ynxqzorraJrr,Horo npeo6paaonareJr.fl [3] 6unu uoJryqeubr perr{crporpaMMbr
ctrexTpoB s a6corrorubrx r4.HTeucr{Brrocr.trx c yBeilr,rqeHnetr, s 25 paa. Paapemaro-
qa.E cnoco6Hocrb 0,05 Alnru.

flpoquou - o6rrqgan BBeBAa uraBuoft rrocJreAoBareJrruocrr{; cJreAoBareJrb-
Ho, Har(r{x-nu6o auoua,nraft n trapaMeTpax aTMoc*epbr I4 xrrM[secKoM cocraBe
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3503,474
3849 ,987
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I ,60
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4.

oHrr.rAarb He rrprrxoAr,rrcx. BpaqeHr.re_3Be3Ahr ua.nti (utlr roo6qe orcyrcrnyer),
ryp6yreuruocrr' aruoc$epbr Hr{Bna. Bce aro [p],rBoArrr r{ Tor,ry, qro cler{TpaJrb-
Hbre Jrrrulrrr or{a3brBarcTo.fl oseHrr yaHr,rMr,r. Jllrnlrr,r Fe II s c[exTpe arori aoea4r,r
xopouo ua6.nro4arorc.E, oHtr{ He rar{r4e cna6r,re, Har( B crreHTpax A-enea4, , eq"
He cr.rJrr,Ho 6neuglrponaHEbr. rran B cnenrpax BBe3A noaAHr,rx nJraccoB.

@zr. 1, BaaucraMoctr, repoxruoft orrrocrrreJrr,Hoft omz6nr
onpeAereHrrx W7 or Wt

B nure-ptane Arrr4u nomr )v1v3440-6940 A 6rrnu r{BMepeHbr EnBr{BaJreurrrbre
mr{_prrtllbr 108 mruuft Fe II, oro}r{AecrBJreurrbrx B ctrexrpe flpoqr.roua o ror\{oqbro
ra6.nuq IlI. Myp [4]. Tar Kan orAeJrr,Hbre yqacrKr{ ctrexrporpaMM trepexpbr-
BAJIIICb, TO EEHOTOPbIE JII{II}IU YAABAJIOCB I{3MEPI{Tb IIA TPEX CNEI(TPOTPAMMAX
Ao ruecrrr paa. Peaynbrarbr uauepeuuft B Br{Ae lgWxl}r.106 co4epxarcs s ra6-
nuqe' B trrrroM cror6rle ganrr uorerqr{aJrlr roa6yx4enlra, r m6crolr cror6qe
yr{aBallo quclo raalrepeurzft W7. SanvcuMocrb neponrnoii orrrocrrreJrbuofi omu6-
fill otrpeAeJleHIr.rl LWx or W7 rroxa3arra na $ur. t. lrlrn 6orr,urraucrsa lrarufi
ata oruu6na cocraBJl.frer t0%. HymHo orMerrrrr,, qro, HecMorp.fl Ha oqeEr, Bbr-
coHylo Auctrepcl{Io, 6orr,urrancrso ntruwit Fe II oxaaanucr, 6leu4rrpoBar{HbrMrr.

Clrnrr ocqrn.nJr.rlTopoB p,lg 73 ttrsvfr. Fe II nagrrr r{B ctrr{cxa, cooraBJreHHoro
r Hpnrucrofi o6cepnaropraul. oqenxa roqrrocrr{ cr4Jr ocrlr{JrJrflropoB ro AByM-
?peM orrpeAeJrenl{flM paailr{qHrrx aBTopoB rronaahrBaer, qro Eal46oJree BepoflT-
nas oulr6xa cocraBJrfler 0,1 n norapusue.

1 Peayrr,raru.orpe4erenyi, lglg?," Anx Fe II, nuuoluerubrx aBropaMtr [], 5-7], cne-
AeHbI n a0coJrloruof crcreMe [8.] r ycpeguenrr, Otlz DptrBeAeHbr B.rrerBeproM crot6qe r:a6-
Jrtrrlbr.
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o - 35- 39
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a- 46 - 49
tr- 74
t- 186,189
x - 14,21
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@ur. 2.Itpznax pocra AJrf auuuft Fe II

flo oruu AarrHbIM crpor{Jlacb sMurrpr{rrecxafl Rpr{aa.fl pocra. Bce twsnu 6nult
paa6[rbr rra rpyrrnbr rro troreuqr{any roa6ynrilenvtfl, u A:nfl. naxgoft rpytrubr no-
crpoeHa orAeJlbna.fl KprrBa.E pocra. 3a ocnonnyro 6nr.ra nprrn.flTa caMafl Muoro-
rr[cJreHrrafl rpyflIla c MyJrr,rr4trJreraMr{ 36-39. Bce ocranrEbre r(prrBbre pocra
o6regureurr c ocrloBrofi cMeqerrr(eM no ropr{BoHranlr. O6qafl eMtrr,rprcrecr(afi

(Dur. 3, Cpaanenre BeJrrrqun lglg1,, uoryueHur,rx MeroAolr npruoft pocra,



nprrBa.E pocra rrofiaaaua rra Sur. 2. Oua cparuuBaJracb c reoperruecxort xpra-
nofi pocta, paccquraHuofi Bpy6e,rerrl [9] grr o4uopo,qnoii MoAeJrrl aruocsepn
sBeBAbI Munsa - E,q4unrtona. ,(.na ncefi cuexrpanrrofi o6nacru r{crroJrbaoBa-

[acb HprBafl pocra, coorBercrByroqafl uapaMerpy BolBt - L'fa, r4e 86 n
81 - roa{{nqueurrr nr,ruefiuoro pa3Jrox{errIa.fl rrJraHr(oBcnofi SyuHqurlr rro otrrlr-
.recxoft rry6urre

B (t): Bs! Bfi.

Cpanrerrae reoperr{qec(ofi xpnnofi pocra co cpegueft rpunofi, uponegeunofiro
TOSKaM, trOI(aSbrBaeT, qTo COBlaAeIrr{e r{x rro {oprr,re troqTr{ troJrrroe. cne4ona-
TeJlbrro, Molr(Eo no r.rBBecrEBrM BeJrrdqr,ruamlgW;l?'",106 c uoruoqbro reoperr,rqe-
cHoft xpznoft, conueqennofi c aM[[puqecnoft, neuocpeAcrBerrno rraxoAr{Tb Be-
Jluquuhr LglS)". C raesecrHuM BnaqeHr.rem 1gW111,",106 axogurrt B npr{Byrc pocra
rr traxoAr.rM aHaqeHue lglglv pn coorBercrByroqefi [ru]f.ytv. B ce4ruou crol6qe
ra6nuqrr AaHEr BHaqe:aun lgfg?u, rrafi4ennrre rar(rrM o6paaou. Jln:uuu, y r(oro-
prrx cEJrBr ocqrrJrJr.ETopoB orrpeAeJreuEr BtrepBrre, orMeqeHbr anea4ouxofi.

Ecnu ranrau MeroAoM onpeAeJrrrrb Beruqr,rHrr lgl1L y rex tlrurnfi, y noropbrx
OEI{ yE{e IISBeCTH6I, TO CpaBHeIIIIeM C IOCJIeAIII{MI{ MOrI{HO OI{eHI{TL TOqEOCTb

AarrHolo MeroAa.
@ur, 3 rronaabrBaer, qro c yqeroM Toqrrocrrlr aHBrrBaJrer{TEEIx rtrrrpr{E r4 uB-

Becrnlrx crrJl ocrurJrJr.ETopoB 70% or,pegeneulrft crrJr ocr{r{JrJrflropoB coAep?r(ar
onru6xy, nepxnert rpanuqefi xoropofi rrBlrfle'rctr 0,30 n norapuSue. Ocrantuue
BuarreEr.r.s coAep)fiar oura6ny or 0,30 4o'0,90. 0ro oauaqaer, qro ornJrouerrrr.E
or I{crI{HEbrx asaseuufi 6onee qeu a 2-3 paaa peArur.

BSIBOAbI

Mero4 onpe46nenn.E cuJr ocqrrJrJrrropoB uo xpranoft pocra troBBo.r.set 6rrcr-
po otrpeAeJrsrr a6co.rrrorubre BeJrr{quaw lglg?,". Ou o6na,qaer troreur{rraJrbuhrMr(
BoaMolr{Hocrsrulr. 9eu roqrree 6y4yr r{BBecrHr,re crrJrbr ocqr.rJrJr.flTopoB rr anBrr-
BaJreHTHbre mfiprrrbr, TeM ToqHee Moryr 6urr uaueperrbr cIrJIbr ocqI,IJrJr.ETopoB

AJI.fl HoBbIx cler(TpaJrbubrx runuft. 3ro oco6esgo Ba?r(Eo Ar.s paarr.rrlEbrx
I{OIIOB, AOCTaTOqEyTO KOHrIerrTpaI{rrrO noTopbrx B BeMEbrX yCJTOB}r.EX trOJry-
surb rpyAHo.

B eaxrroqeHr{e Bbrpamaro rny6oHyro 6uaro4apuocrb I4. M. }tourrnony aa
trpeAocraBJrerrrre ctrenrporpa$nuecxoro MareprraJra rr coBerbr ro 4aruoft pa6ore.
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SEPH A JIbHO - NiAUgOgbIB I{SOXPOMATI{qECHIIE C?ICTE}IbI
KACCETPEHOBCI(OIO TtrItIA

I. M. IIomoo

Paccuotpenrr ABa HoBr,Ix rlrna BepKaJIbHo-Jr4uBoBhIx cffcreM, trpeAHaaraqeuHbrx [JIf
pa6orrr n mrpoxot o6nacru crrer{rpa or Brr[trMor"r 4o ylrrpa(fuoJreroaot BnJrroqr4reJrr,Eo,
Cncrelrrr nlreror upoctyo cxeMy n c$epnuecxyro orrrr{Hy, a Jrrr}rBbr ruoryr 6r,rtr, BBrtroJrueubr
Har( EB CTer(JIa, Tafi rr LrB trJIaBJIeEOTO RBapqa.

CASSEGRAINIAN TYPE MIRROR-LENS ISOCHROMATIC SYSTEMS. bv
G. M. Popou,- Two new types of mirror-lens sysLems for invesl,igat,ions in a wide sp'ectrai
region (visual to ultravioleb) are discussed. The systems are of simple design ancl have
spTrericil optics. The lens cair be made of glass and also fused quart,z.

Cyq,ecrnyer MHoro paBil[qHbrx rr{troB Bepr(aJrbuo-Jrr{r{BoB6rx crrcreM, Ha}fi-
Aar r,ra noropbrx r{Meer cBor,r Aocror4ucrBa r{ Ee[ocrarfirr t11. B [ocJreArree Bpe-
Mfl BOSpOCJra rrOTpe6HOCTb B OlTUSeCKr.rX Cr{CreMaX, [poly0Haroqr,rx [rrpo-
xyro o6lacrb cneKTpa I{ rro3BoJr.frrorqr{x BecTr{ rrccJreAoBar{rrf He ToJrbr(o B Br.rArr-
Moft, Ho r.r B yJrr,rpa$r{oJreroBofi ra rau{paxpacuofi o6,racrflx cner(Tpa. flpra arou
Brraqr4TeJrr,Ebre ra6apr.rrbr rrprrMerr.rreMofi acrpolroMaMrr an[aparypbr (cneHrpo-
rpa{r,r, 3OfI, {orouerprr) rpe6yror Br,ruecexua Soxyca Ba npeAeJrr,r rpy6rr rene-
cftorra (rax rraanrnaeMbrfi Brremnurt {oryc). 3ro o6cro.flreJrbcrBo B coeAr{Eeurrtr
c ycJroBr{eM MaJrDrx ra6apraron r{rrcTpyMer{Ta rrp[ sHasr,rTerbHorr.r (xax npanraro)
{oxycuoru paccroflnr{r{ trpr{BoAr4r Hac K Heo6xoAraMocrr{ flpr,rMeHer{r4fi Hacce-
rperroBcKoft cxeMbr TeJrecHorra. O4uaxo KJraccr{rrecHzfi peSnexrop rr,rua Hac-
cerpeEa cocTo}rT r,r3 rrapa6oJrl,rqecHoro lJraBlroro Ir BbrnyHJloro ruuep6oJrrrqe-
cr{oro BTopl{qHoro SepHaJra r{ I4MeeT MHoro HeAocTaTHoB: orr TpyAe}I B r{Bro-
TOBJIeHT{rI BCJreACTBr4e trpr4Mer{eHr{fi HeCsepUqeCKOrl OnTr.rHLr (sTO r{Cnrl0qaeT
BOsMOlr{HOCTb MaCCOBOTO npOr4SBO4Crna); OTHOCnTeJTT,HOe OTBepCTT{e IJTaBHOTO
BepxaJra, KaK trpaBlrJro, He rrpeBbrmaer I : 4, uro trpl{BoArrr x 6orrurrau ra6a-
puraM cr{creMbr rr Bbrcomofi cror4Mocrr{ TeJrecxorra n 6aruuu (npuuenenrae [apa-
6onnsecxux Bepr{aJI c orrrocr{TeJrbHbrM orBepcrrreM cBlrrrre I : 4 teqenecoo6-
paBrro, TaH KaK TpyArocrr{ r{BroroBJreur{.8 Taxrrx BepHaJr pacryr oseur, 6r,rcrpo
c yBeJrl{xrerr}reM I{x orrlocrrreJrbxoro orBepcrun). B ro }r{e BpeMfl RaqecrBo uBo-
6paxeuua B Tar{oro poAa cr{creMax ocraBJrrer }fieJrarb rysrtrero, Tar( Kan oHr4
o6na4aror HeucnpaBJrer{HbrMrr r{oMofi r{ acrr{rMarr.raMoM, Koropbre orpanr4qrlBalor
rloJre Bperrr{a. Brpouelr; c}r{ecrB}er cr4creMa rra AByx Hec{ep[cecxr{x BepHaJr
c uctrpaBJreEEofi HoMofi I{, HaH cJleAcrBr{e, c HecHoJrr,Ko 66rr,urntr [orreM Bpe-
E.Itfl - ATO cllicTeMa Puqlr - Hperteua, B rtoTopofi HaH uIaBIIoe, TaK I{ BTO-
pfiqHoe Bepr(aJra r,rMeror rr{[ep6oJrr4rrecxyro {oprury, a uecSepuuuocrr, eqe 6o,rr,-
rtre, qeM B Kracclrqecxona ltaccerpeHe.

B urore Mbr npr4xoAr4M n BbrBogy o ueo6xoArlMocrrr paapa6orxu cr{creM,
B r(oropblx Molr{Eo 6rrno 6rr ycrpaur.rrb yr{aBarrurre rreAocrarxr/r npr,r coxpaueHr4rlt
ocHoBHoro Aocror.rrrcrBa - BoBMolr{Hocrr{ pa6orars n mnponofi o6nacrra crrexT-
pa. O6uleuaBecrua.E Merrr{cr(oBarr cr{creMa Maxcyroua [2], xaaanocr 6n, uo-



)Her yAoBJrerBopr{Tb rrocraBJreHEr,rM Tpe6oBaHr{flM, oAEaHo nprutrJloCr, 6H ltero-
ToBrrrb MeHI{cft rrB trJraBJreHoro I{BaprIa I{JrrI Hanoro-nlr6o 4pyroro BerqecrBa,
rrpoaparrnoro B lrrrrpoxoft o6nactrn cnenrpa; npl{ aroM uorpe6onanacr, 6rr aaro-
roBHa paaMepoM, uo npafiuefi Mepe paBr{bIM Ar{aMerpy BxoArroro apasxa cucre-
ur,r. 3ro o6cto,ste.nr,crBo, yqrrrr,rBarr cJroxruocrb noryqeHr{.fl I{ AoporoBl{Brry
6onr,uux BaroroBon orrr[secnoro trJraBJreuoro r(Baprla, ecrecrBeuEo, orpaHI{-
qrrBaer ArraMeTp trpaRr[secHr{ ocyrqecTBr.rMr,rx crrcTeu N'IancyroBa r{ lrx MoAr{-

$uHaquii; auaJroruqHr,rft ue4ocrarox lr B onrrrlte cr{creMbr Bonocosa. Cucreua

tr{aoxpouarnvecftIre crrcreMbr c AByxJrrIHBoBhrM rio}r[encatopou (o)
a c ilrertrcxoBbrM r(oMtrerrcatopou (6)

rlypu.uoncroro, AeraJrbuo paapa6orauuar II. I1. Apryuonrrvr [3], n aroM or-
Hortreur,rr{ Br{aqrrreJrbrlo BbrroAHee, Tar( HaH coAepx{r{T troMrrMo rJraBrroro c$epn-
qecnoro BepnaJra AByxJrr.rEBoBrrit Hoppenrop I{B oAEoro copra creItJIa, troMeqae-
Iar,rii s cxoAfltr{eMc.E IIytlKe ryueii, noDToMy ulr.reroqufi MeHbltrr{e pa3Mepbr
no cpaBHeHrlro c BxoArrr,rM spaqKoM cr{cTeMbr. o4uaHo soHycuoe paccro.flIIrre
arori clrcreur,r uplr6,nzaureJrr,rro paBHo AJrrrEe rpy6u, troaroMy trpI{MeEeHI{e cr{-
crer\{br tlypunoncxoro c 6oJrr,nruu {onycHr,IM paccro.flHlleM BarpyAul4reJrblro;
n roMy xre $oxyc EaxoArrrcfl Buyrpr{ rpy6rr, rrro r{cr(Jrloqaer BoaMo}nEocrr, trprl-
MeEeHr{.,r rponaos4xofi r{Jrrr r.fl)r{errofi anuapatypr,r.

Haun 6r,rnr,r r,rayveur,r ABe cxeMbr sepxaJrbEo-JrlrrraoBbrx rraoxpoMarr{qeontrx
crrcreM (cu. {urypy) (repruun (I{BoxpoMaruvecnr.rfiD, nne4enurui n yuorpe6re-
uue fI. fI. AprynoabrM, oBr{aqaer coBepruerruoe r{ctrpaBrreHr{e xpouauruecxoii
a6eppaqnu troJro)fieHr{fl? Aocrl{faeMoe Ha rtrrrporioM clrexTpaJrr,Hotu yuactHe).

gl4



$ 1. IISOXPOMT\TII9llCKAff CIICTEMA C IBYXJIIIHSOBbIilI ItOMtIIIHCATOPOM

cucrelra (crra. Surypy) cocrout r4B AByx BepKaJr - rJraBrroro BorHyroro
c$epltuecnoro, BLITyI{Jroro c$epr.ruecxoro BTopr{quoro rr pacnoJro1r1eHgoro Me-
?r{Ay Hr.rMrr }roMrreHcaropa r,l3 AByx Jrr{H3 co csepnuecmuMr,r noBepxHocrflMr,r, I{B-
roroBJIeIrHbIx raa o4nofr MapHLr crer{Jra; Jrr,rrr3br r4Meror orBepcrr4e n rlenrpanr,uoft
qacrr{. fly.rox cBeroBbrx .nyuefi ot 6ecnoHeqHo yAaJrerruofi ro.rx[ orpag{aercfl
oT IJIaBI{OI'O SepHaJIa, [pOXOAI4T qepe3 [I4H3],I, oTpaH{aeTC.fl OT BbIIyHJIOIO BTO-
purrHot'o BepnaJra lr, uporl4a arepes orBepcrr,re B Jrr,lH3ax, o6paayer r,rao6paxenr.re
n $onyce F.

Ilecnaorpa Ha cpaBHr4reJlbHyro npocrory eroli cracreubr, B rrefr yAaercrr r,rc-
rrpaBlrrB He roJrbno xpoMarr4rrecnyrc r,r csepr,ruecxyro a6eppaqulr r4 noMy, Ho
TaRlr{e u acrI4rMaT[3M. BaH{HbIM npel4MyqecrBoM aror,i cucreubr flBJl.geTcfl BoB-
Molr{HocTr, I4CtroJIbsoBaura.s ual,r6onee AoCTynHbIx copToB olrTr4qecHoro cTeKJra,
TaK r{an cr4cTeMa r{arosyBcTBrlTeJrbHa It USMer{eHrrro rroKaBaTeJrtr [peJroMJreHI{.fl
CTeHJIa; BOBMOIITHO Talt,I{e pI UCIIOJILBOBaHI4e IIJIaBJIeHOIO l{Bapqa, qTO pemaeT
Ba[aqy coBAaHr.rfl reJrecHorra, pa6oraroutrero B rnupoHoi.i o6.tacrr,r cneHrpa.
Paaueprr JTLTHB rr Lrx noJroxreur4e r{e}r{Ay BepHaJrar\{n nrr6lrparucr, ,un, uro6u,
aHpaHrlpyroqee AeI,icrnl,Ie olpaBbl JIITTIB He npeBr,rlraJro 100/o or o6qero r{oJrlr-
rrecrBa cBera, naAarotrIero Ha rJraBHoe BeprraJlo (npu aroru ycJroBr4r{ naqecrBo
4u$paHqr.roHHoro nao6paxenr,rrr BBeBAbr BaMerHo ne uocrpa4aer).

(Dopua JITTHB r{ paAr,Iyc Bropr4qHoro BepxaJra (pa4uyc rlanuor.o 3epnaJra rrprl-
IrI4MaJIc.fi [oCTorrHrIbIM) nrr6upalrlcrr TaH, qr:o6rr uoJryq[Tb BaAaH]roe orgocpl-
TeJIDHOe OTBepCTI{e CI{CTeMLI npl{ OAHOBpeLIeHHoM I,ICIpaBJIeI{I,II4 XpOMaTI,IBIVIa,
crpepr.ruecnofi a6eppaquu r{ Igybl (a r page cryqaeB - rr acruruari.ralra). pac-
qerBr' Br,IlloJlHflBlrlrrecfl ua 3BM <Muncx-l>, o6ecneqr,rnr,r r{crrpaBJreHr4e c{ieplr-
qecxoi,r v c$epoxpouarra.recxor,i a6eppaquu (uepece-reuue Kpr4Bbrx noflepeq-
uor,l cSepr,ruecnor.i a6eppaquu Arrfl AByx r{BeroB Ha BaAar{Hoit aore, o6rr.rgo
pannoit troJroBr4ue Ar.raMerpa BxoAr{oro apauna) r{ r{otrbr.

flporpauua 6r,r.na cocrasneua H. B. IogoirrurxoBhrM; Toquocrr, slrcucneuuft
o6ecne.runaJra [oryqeHr,re Boc];Mr,r BepHBrx BHacaqr,rx qu$p. Bce pacuerr,r ne-
JIr{Cb B IIpeAnoJIoxteHI{r,I, trTo Jrr4HSbr r,ISfoToBJreHbr I{3 rrJraBJreHoro r{Baprla
(nrpoueu, r{Bapu Mo?r{Ho BaMeHr4Tb crer{Jror,r, 6nnaHrau H riBapuy uo ror{aga-
TeJIro npeJloMJreHI{tI,- Harlpr4Mep, crer{Jrol,r JI}t6,- nprr aroM xapar{Tepr,rcrr4r{r{
clrcreMrr He lrBMeurrrca). flpe4noJraraJrocb, r{To [Jrocxocrr, BxoAgoro Bparrr{a
coBMelr{eHa c rlJro0HocTr,ro BepKaJra. Er,rrlr Br,rrroJrHeHbl ABe Cepr.rl,r srrsr.IcireH[fi.
B uepnofi cepLlI,I (ra6r. 1) paccuurrrBaJrr4cr) crrcreMbr c BecbMa coBeprxegHr,rM
r{clpaBJreHr.leu a6eppaqr.rrt - rax ocrarorrHr,re a6eppaqulr He trpeBocxoA,BT Ao-rert cenynAbr Ayrr{ (a6eppaquonur,ul npyrHon Bo BCex cryqa.sx He [peBbrrrraer
Aoneri cexyHAbr.Ayrr{), no nroporl - crrcreMr,r c yxoporreHuoft rpy6ort TeJrecxo-
fla' I{Meroqr,re 6orrruoe orHoc}rreJrbHoe orBepcr}re l'JraBHoro aepna.,ra, ETu cw-
CTOMLT IzMeIoT Eecr{oJrbr(O xyAltree HaqeCTBo r,rao6paxenr{.fl BCJreAcTBrae 6onr,urnx
ana.reHrafi ocrarorrHbrx a6epparlufi r{ Moryr npr4Merrfrrbc.s B rex cJryqarrx, Hor-
Aa or onrracecxori cr,rcreMbr ue rpe6yerc.s sbrconori pasperflarcil{eii culbl, ua-
rlpr,rMep trprl r,rcrroJrbaoB aHr4r{ $oronaerp or.

Pacclrorprau nogpo6nee BaprlaHrEr, npr{BeAegHbre s ra6r. l. Bgecr, [prrBe-
AeHr,r: paAr4ycbr rroBepxHocrer? cracreurr tt, 12,..., 16; paccro.rrHr4e MeE{Ay Bep-
rlrr4rraMr{ noBepxHocreli cracreurr dr, dr,..., d5; paccroflHr{e sonyca l or nepmn-
Irhr BTopr{rrHoro sepRaJra s'; aHnl.reaJreHTHoe {oxycnoe paccrofHr,re lo; ornoca-
TeJrbrloe orBepcrr,re,4 u Auatrerp BxoAHolro BpaqHa cr4creMbr D. Har,tose{, npu-
BeAerrbr a6eppaquonHbre xapaHreprrcrr{nrr cr{creMr,r - yrnonofi paArlyc npyx-
Ha IIaI{MeHbIrrefo paccerrBalrl{.g Tle IIfl onTl{I{ecnoii ocrr c}rcTeMbr B cllel(TpaJlbrloM
lrHrepBaJre or l,: 6563 ao l,:3650 A, a rannte q.lz - yrJroBa.rr BeJruqrrEa
rroJroBLlHLr [r{TI{a paccerrBalrufl B lvreplrA}roua,nruorl [JrocKocrr,r Ail.s yrra floflfl
ol : t5' (paervrepu rIflTHa paccel,rBal{r,r.a B carr{TTanr,nort rrJrocnocrra He npeBoc-
xoA.sr sTux Berrtrrr4u, q?o roBopI4T o MaJrocrrz acrr4rMarr{Blra). flpr,rreAerr ra(-
nre yrnonoit ArraMerp no.n.s 2co. Bcero r ra6r. 1 4auo 10 rapuanroB, lrMeroqr{x
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orrrocr{reJrr,Hoe orBepcrr,re or I : IL rc 7 : 46 rpr{ Ar{aMerpe BxoArroro Bparrna
or 250 ao 1000 nn. Xpovarr4BM yBeJrrrqeur{fl Bo Bcex Bapr{arrrax cr{creMbr He-
Brraqr4TeJrel{ I{ rle [peBr,Imaet 0,02o/o B Cfler{rpaJrbrroM rrHTepBaJre oT }": 5890
Ao l, : 3650 A. Itpunuaua rroJrfl .rrBJr.rrerc.rr eAr{rrcrseuuoft aa}{eruofi a6eppa-
queft; oua Mo)fier 6r,rrr, nrr.rucJreua uo $opmyre llerqnana

22
I- -i-r-',,

r4e -R - paArryc KprrBr[BHr{ rroJrfl, 11 v tz - paAr,rycbr r(prrBrraur,r flepBoro u
Broporo Bepr(aJr coorBercrBeuno (4y6ner r{3 AByx Jrr{HB rrpanTusecxr.r rre BJrr{-
fleT Ira Kpr4Br{3Hy uona).

tr4ayvenue quceil ra6n. 7 rroBBoJr.fler cAeJrarb cJreAyroque BbrBoAr,r.
1. Bce cr{creMbl rrMeror paAr{yc Kpymxa HarlMerrbrrrero paccer{Baurr.rr Ea

onr[qecnoft ocr[ He cBbrrrre paAr{yca 4n{paxqlroHr{oro Hpymna B mr{por(oM
c[eHTpaJrbHoM r4HTepBaJIe, qTo yI(aSbIBaeT ]Ia Br,IcoHoe coBepmeIICTBo I{clpaB-
JreHr{.a a6eppaquii.

2. Paanreprr rlflTrra paccer4BaHrrJr BHe ocr{ Tlo s 6onrmuHcrBe cilyqaeB lre-
Brlaqr{TeJrbrro npeBocxo4.rrr AraaMerp Kpyx(r(a paccer{BaHr,rn Zqs na ocrr cuc-
TEMbI.

3. ,{nrua cr{creMbr r{e npeBbrmaer 2-3,S-Hparr{oro Ar{aMerpa BxoArloro
BpaSHa, T. e. CI.ICTeIIa rroflyqaeTofl BeCLMa HOunarttnOft.

4. H o4nouy I4 roMy ,fie rJraBHoMy Bepnarry Molr{Ho paccqurarb noppenroprr
r{ BTopuquoe BepnaJro, o6ecneqlrsarcqrre paa.lruqurre orHocr{reJrr,Hrre orBep-
crms A.

5. SnpanlrpoBaHrre B cr,rcreMe HeBeJTrrr(o r{ He rrpeBocxoArrr l0% or naAarc-
qero uyqKa cBeTa.

6. flo;re crrcreMbr Aocraroquo BeJrr{Ho (30'), a Kpr{Br.rarry uoJrrr Mo}r(Ho
r4crrpaBrrrb (n 6orr,mlrncrBe cryqaen) .nuuaoft fluaqqr - Cnurra.

Boauoxno coBAaHr{e xolr6unlrpoBaHrrbrx Bepr(aJrr,Eo-JrrrHBoBbrx crrcreM co
clresnofi ouruxoit ua 6aae cyilIecrByrotr{rlx cr[creM l[Iuu4ra, Maxcyrona lr Bo-
JrocoBa - B arr4x cr,rcreMax rpolroa4Hlrii Hoppenrop, pa6otarorqlrfi n napar-
ireJrr.HoM rryqne ryuefi, Mo]fier 6r,rtr aalreueH AByxJrrrHBoBbrr{ HoppexTopoM co
c$epzvecxraM BropurrHbrM BepKaJroM uo narueir cxeMe (cu. cfurypy a). flpn arolr
BoBMolnHo r{crroJrbaoBaHr{e nan cxeMbr I(accerpeua, TaH I,r cxeMr,r Hecvrrara.

B racronrqee BpeM.rr e ltprrucHoft acrpo{lrera.recrofi o6cepnaropuu AH
CCCP paccMarpr4Baercfl BoaMolnuocrr, rrpr4Merreurrs cxeMhr, uao6pamer*roft sa
{nrype, Arrrr rerrecnorla c D : 640 uu, (rvr. Borocona), ycraHoBJrenrroro B

FtpAO; Jrrrr{ar,r flpeAfloJraraercrr rraroroBrrrb r4B rrJraBJrerroro r(Baprla. B arou
r4r{crpyMeHTe rJraBr{oe Bepr{aJro I4Meer 6orr,moe orHocr'rreJrrtrHoe orBepcrlae
A : 7: 1,4, uoaronay n upeo6pasonannoft (clr. {ltypy a) clrcreme ocraroqnrre
a6eppaqrau Aocrr4ralor l" tta octE B rrrr.rpoltoM crrenTpaJrLHoM r{}rrepBane (ana-
qr4TeJrbHafl a6eppaqun EecyqecrBeHua AJrfl anea4uofi {oronerplru, AJrfl Koro-
p o fi lr [peAH-aBHaqeH pen or{crpylrpyerrar,rfi rerecxou) .

Cucrelra co cBerocr,xJrr,HbrM uIaBHbrM BepHaJroM r{Meer oqeHrr Koporr(ylo rpy-
6y, uro o6.nterqaer rr yAerneBJr.fier MoHTr4poBKy reJrecxorra, a raxlne yMerrbrnaer
paBMepr,r 6arunu n xynona. Bapuanru,r ranrdx ynopoqeuubrx arrJranarr4qec(rrx
crcreM (n 6o,rEItrr4HCTBe cJryqaeB c 14cirpaB,reHHbrM acrr{rMarrrarr,rou) 4aurr n
ra6;r.2. O6oaua.renun n ra6.n. 2 re rxe, rrro r{ B ra6n. L. flnrnua c]rcreM s ra6n.2
He npcBocxogwr 7,5-7,S-Hparnoro Ar{aMerpa BxoArroro BpaqKa D; ornocnre.nn-
Iroe orBeporrre Mer{flerc.a or I : 7 4o L : 20; a6eppaqlnt Ha ocr{ Ee rrpeBocxo-
Aflr Io : L" B crexrpaJrbr{oM rrgrepBane or X, : 6563 ao 3650 A; rroJre Ao-
crr,rraer 2a : 30'.

Clrcreuu, [pr4BegeuHbre n ra6;r. 2, uorxno r4crroJrbsoBarb B Tex cryqaflx,
HolAa ne rpe6yercfl Br,rcoxa.fl crerreur, coBepmeHcrBa Hoppexrlrara ocenrrx a6ep-
paqrfi (uaupuuep, B cryqae ucuoJrr,BoBauux {orouerpoB, crrer(rporpaSon u
Apyrux nucrpyuenror).

19 ?IsB. I(pBrMcHoft o6cepsar., r. XXXVII 277
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S 2. CI4CTEMA KACCETPEHOBCKOTO T1ITIA C MEBIICIICM
B CXOIflIIEMCfl IIvqHE, PAEOTAIOqI4M

c AByXKPATHbIM XOIOM JIvIIEtr IIEPES MEHITCH

PacclrorperrEafl Bbrrrre crrcreMa coAep)fir{T ABe Jrr{II3br I{3 cpaBHr{TeJIbI{o

AOpOTOTO IIJIaBJIeHOIO HBaplla; IIOJIyqI4TE, KpyuIlble SaIoroBI(II oIITIllqecHu oAHo-

poAHoIo HBaplla TpyAHo' IIosToMy I{MeeT CMI,ICJI yIIpoCTI{T}, cI{cTeMy, yMeHb-

ru1as qr,rcno JI]IHB (CM. {u"ypy 6). Dra CI4creMa ran?fie llMeer I(acCeIpeHoBcI{yIo

cxeMy (nce uonepxHogrll, HaI( r,r B npeAblAyrr{eftcxeMe, c$epl4secnl,le), no n Ha-
arecrBe HoppeHropa rlcrroJrb3yercfl MeIrI4cHoo6paauaa JrrrHBa, qepe3 Horopyro Jry-
qu upoxoArrr ABalr{Abr - Ao r[ [ocJre orpa]r(eHr{fl or BTopl{qHoro Sepr(aJTa. flo-
[pe?i(IreMy BCe pacqeTbr BeJII{Cb B trpeArroJIo}I{eHl{trr, STO MeHUCH I4STOTOBJIeH I43

rrJraBJrer{oro r(Baprla r4Jrrr crer(Jra JII{6. B 3rofi cl4creMe Mo}r{Ho cpaBHl4reJrr,Ho

xopouo r{CnpaBr{TE xpoMaruxlecnylo a6eppaqulo noJrox(enurr Yr crlepnuecHyro

a6epparlnro npr{ [prreMJreMoM l{crrpaBJreHlrrr KoMbr t{ B pfAe cryqaeB troryql4rr)
oceHb MaJryro npI{Br{3Hy rroJr.fl rrpr{ yMepeHIIoM acTI{fMaTI{3Me; XpOMaTpISM yBe-

JruseHr.rrr - He cBbrme coTbrx AoJreI'i npoqel{Ta.

,(ecnrxu BaprraEroB aroft cr4creMbr 6buru p^accqxraHr,r Ha 3BM <MuucK-l>.
Hexoroprre ua iapuautoB nprlBeAeHbr B Ta6Jr. 

^3. 
O6osHaqeurrfl B ra6l. 3 re ,r{e,

qro r{ Bia6l. I u2. Inayueurre AarrHbrx ra6r. 3 rroaBoJl.fler cAeJlarb cJle,4yroulrre

BLIBOALI.
1. Bce CrrcreMbl, IIpI4IBeAeIIHbIe B ra6JI. 3, lrueror paAl{yc Hpy)fiHa EaI'IMeHb-

mero paccelIBaEIIfi IIa ocu Ee cBbIIIIe paAlryga A[{paHIIuoEHoro Kpy}fiKa B rrlu-
ponoM crrer(rpaJrr,EoM r{HTepBaJre, qTo roBopr{T o coBeprrreHlroM I{ClpaBJIeHrrI{
oceBr,rx a6eppaqufi.

2. Paarraeprr llfirga paccellBaEI,Ifl BIIS ocu cocraBJl.f,Ior or AoJIefi CeHyHAbI Ao

HeCHOJrr,r(rrx CeftyIIA AyrI4, qTO B 6olr,uurnCrBe CJIyqaeB IIpIISMJISMO.

3. tt oAHoMy r[ roMy ]r(e rJraBrroMy Bepr(aJly MoE(Iro paccqurarb MeHr4cr( II
BTopuqHoe Bepr(aJro, Aarou{ue paBrr{qHr,re aI(BI{BaJrelrrH},Ie QoftycHbre paccro-rl-

]artfl, T, e. CrrcreMa Mo?fier 6rrtr Aocraroqrro yrrl4BepcaJrbrrorf.
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4. OruocureJrbHoe orBepcrr{e cr{creM N,Io}fier MeH.rlTr,cfl B ml{por(I{x fipe,4eirax
(l : 6-1 : 17), a Ar4aMerp BxoAuoro Bpaqxa Aocrrrraer 1000 run.

O6lacrr trpr{Mel{eHrrf a:rofi cracreubl B ocHoBI{oM Ta }fie, qro u cIlcreMblr ofiu-
cansori B $ 1.

B aaxriqeuve aBTop csr4Taer cBorrM AoJrroM BbrpaBI{Tb ltcnpeHlrrom 6.raro--

Aapl{ocTr, H. B. lo4onnuxOny, coCraBIlBIxeMy npolpaMMy AJIfl BLIqI{cJIeI{u[

ua 3BM <Muucx-l1 r4 BLITI6JIH.flBUISMy {ynxquu o11eparopa rrp1a pacserax.

14 uas 1966 r.

Jlnreparypa
{. l. M. fI o u o a. llas.I(pnltcnoii acrpo{ita. o6c.' 1967,36' 281 .

2. [,. F,. M a H c yt o a. ^Tpy4u lOll, 16, 124.
5: n: iI'. Apryuoa. Orilirio-*exariu.recxa.n trpoMr,rrtrrre'lroctr, 1965, N 12.



AltAAEMr4fl. HAY}t CCCP
14 3 B I' C'I 74 FI ITPbIMC}T O T A CTP O @III 3I{lIECIT OtrT OE CEPBAT O PITI4

Tom XXXVII. 1967 r.

\: UzlUv (l)
Bcn noreparrHa.fl Motr{rrocrr, r{/Ier Ha HarpetsaHr,re rpoxoArroro rpaHBr{cropa,

rITo sacraB.ILrIer npl4MeHtrr6 Tpallalrcropbr c 6o.nr,urofi 4ouycrlrl.roli lrorquocrr,ro
paccel'rBaHI'Is u cna6xrarb Ilx crlequaJrr,nbrMt{ ycrpolic'rear{r{ AJrH o.r.BoAa relJra,

3Ha'II,IrenbHoro rloBrrllreHr{.fl It. rr. /{. yAaerci go6uttcn or rrooJreAoBareJrr,-
qoro cra6lrrugaropa, pa6orarorqero s oco6oM pelr{r{r{e, $a Slrr, l4aua cxeMa,

oE OIHOM METOIE lloBr,rrrrEHrdfl t(oEoorrrImEHTA
TIOJIESHOIO [EffCTBI{fl B TPAHSI{CTOPHI,IX CTABIIJII{BATOP.{X

TIOCTOflHIIOTO HAIIPflXEHMfl
A. B. B pAHc

Paccuarpunaetc.n cnoco6 cra6r.r.rlraaqlru fiocrosr{Eoro rralpfiE(errrrfi, gapqr,rfi Bgaqtr-
TeJrLrroe rloBbrmeHl,re Hoa{{r.rqr.reuta rroJrearroro geficrrr.a no cpieuenraro'c o6gsirrrMfl cil-
6lr.ulraaropaun. fiarorcr pbiorteugaqlru no nrr6opy oc]roBHr,rx arreMegroB cxer6r. B aan.nrose-
EIle npllBoAlrrcff trpaxTrlqecr{ar cxeMa cra6r,r.rrlraaropa 14 peByJrr,Tarrr ee rrctrbrrarrlrg.

ON A METHOD FOR INCREASING THE EFFICIENCY COEFFICIENT OF
TRANSISTOR STABILIZERS O F CONSTANT VOI,TAGE, by A.V. Bruns._ A merhodfor Lhe sLabilization of consLanb voltage, which consideraliy Increar.r tn" Ltti"iu;;;-;;
etficienl 

^as 
compared Lo ordinary stab''ilizers, is discussed. h..o..unauui;;-;; ii,t :;-

leclion of Lhe hasic elements of Lhe sheme are made. A pracLical design of a s[abi]izer and
experimental results are given.

Cta6lr.nraearopbr Irocro-Erruoro Hanpfl)fieHr{.rr HaxoArrr rrrr{poHoe rrpr{MeHeHrre
r(ar( B BtrAe CaMOCTOflTeJrbHr,rx ycrpor?crn, TaK r{ B HaqecrBe {yu1qzonaJrbrrbrx
yBJroB pa3rl'rqHbrx eJreHrpolrHlrx upn6opon. fIo cuoco6y nxnroueurrfr peryJrr{-
pyrcqero SJIeMeHTa cr:a6ra.nraearopBr AeJr.ETc.rr Ha rrapaJrJreJrbHbre r{ rrocJreAoBa-
TeJrbl{bre, flapan.renrHr,re cra6r.rJrrrsaropr,r Moryr 6r,rrr oseur, rrpocrr,rMrr rro
r(orrcrpynl{I{trr, IIo olrtrf o6brsEo Menee a$Sexrranurr 14 orJrr4qarorc.rr Hr{BKr4M Ko-
aS$uqreuroM rronearroro 4er?crnr,rn (x. u. g.). Jlyuurrae [apaMe.rpbr r4Meror cxe-
MI,I, B I(OTOPbIX COIPOTI4BJIEIII4E HAIPYBITI,I I{ PEIYJIUPYIOqUfi SJIEMEHT BITJIIOqE-
Hbr rrocJreAoBareJrr,Ho. cle4yer saMerr{TD, qro [pr4 nonnort HarpysKe I(. rr. A.o6oux rr.rrroB cra6rrJrvgaropoB Moryr 6r,rrr, upaxruqecxr.r oArdHaKoBLrMr4,

B 6onr,uuucrBe rrpanrtrqecftlrx crryqaeB or-cra6lrnuaaropoB rpe6yerca go-
cTaToqHo BhrcoHa.E cta6ra.nsgocrb BLrxoAnoro Eaflps]fie ut x npi r{BMeuerrrlrn B rrrrr-
poHl'rx [peAeJrax HaK BxoArroro Harrp.rl]r{eHllt.s, Tan II Ber[qI4HBI narpyaxz. 04-
HOBPEMEHIIO BECbMA BA)I{IIbIM IIAPAMETPOM CTA6I4IISATOPA .EBJI,EETCE I(. II. A.,
xoropr,rrt Eeo6xoAr.rMo r{Merb BoBMo}r{Ho 66nr,uunr. B csflar.r c arr{Mr{ rpe6ona-
Id,rtflMn o6nrsHo rrpeAloqreElre orAaercfl cxeMe rrocJreAoBareJrr,Hort crafirrrra-
qnu. O4uano r4 olra rrpu r{BMeHeIrLrI4 BxoAr{oro Harrp.rr}r{eurrfl Aaer Hr4BHoe BHa-
qeHue K. rr. A, Bea yuera norepE Ha cxeMy yrrpaBJreHr4.rr lpoxoArrbrM TpaHsr4cro-
poM H. rr. A. rrocJreAoBaTeJrBlroro cra6lrnnBaropa MorfieT 6rrrr, oupe4eJreH r(aK
orHorrreFrr{e Br,rxoArroro Harlp.s}fieHutr cra1mrrvsaropa - u2 r(o BxoArroMy -UL
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tro.trcEflroqaff ero pa6ory. llcrouuuH nocro.flHl{ofo HaIIp.E}I(elE;tra ul sepeB ile-

;;;;ilqrt ,r'e*"r, _17. c nuyrpeHrrr{M corrporraBJreHneM r u qepes [poc-

cent Dp Bap'lr(aer *or4"rrrro! 
-C. no AocrII?I(eHI,Ilt Ha ltollAeHcarope HeI(o-

Toporo BHaqeHuE Bb_rxoAroro naupnxeuur f/nrx : Uz YrrPaBJI.EIotrIar cxeMa

ii,bt;.p;;ilroqaer lz ilrroro*e:Flue 2 n uorpe6,[eHrre aEeprur or I'IcroqHrl(a

,rP.*Piqaetcs' B 3ro BPeMfl aueprtrfl'
aanaceEEafl B MaTHETEOM rloJre Apoc-
ceJrfl 3a BpeMs Eaxo)fiAeHl{s' II a TIOJIO-

Erer{r{I{ 7 ga'{[saer trepexoAr',rTr' B Ira-

rpyal(y. Hor4a rratrp.Elr(eul4e Ha BbIxoAe

uaAaer Ao BHaqeEufl Uourx : Uz -
- L,U2, YnPaBiLEIoqaf cxeMa BoBBPa-

qaet .r/ n nouorxeulre -/ lr upoqecc tro-

BTOpflercfl . Soua ueuyacrBIlIlreJILIIOCTII

yoprrra*rr1efi cxelrrr - LUr..Mo?fier
6urtu cleraHa Aocraroqno Mailofi seflu-
qr{Hbr, u ycrpoftcrno 6y4er o6ecne-

qr{BaTb rucoxyro cra6u.nrnocTr, Br,rx oAHoIO HaIIpfl ?fi eHI{f IIpI{ MaJIOM SHaqeEIIII

xo a{slrquenta."uYurcaquft '
flosrrlllegfieK.tr.A.ggtoftcxeMetrpoIIcxoAIITBacqeTToIo'qToI{3JIIIIIHII

Hatrp.fl1l(eHl{ fl lacttTcfl Ire Ea aKTI{BHOM CoupoTuBJIeEUI{r KaH B O6Srqnrrx cxe-

Max, a Ha peaHTr'TBHOM COrrporrrBJIeEIrU ApocceJl'fl' B c'lyuae ar(TI4BI{OrO colpo-

{

Y

l# + ir.R,. : ur, )

i.\::::{*:o i

(Dur. 1. (lynnqnotraJrbtratr cxella
cra6n.nr'tsaroPa

TrrBJIeHIrfl al{eprl{.fl llepexoAr'rT B retrJro, B

clysae peaKTI4BIrOro - SHeprrrf SaIIaca-
eTcf B MaTHTTTHOM rIOJre, a rroToM oTAaeTcfl

B rrarpyslty.
Ec.nlr s HaqecrBe [epenflIoqarelrfl uc-

IroJrbSoBaTb rparrSl{CTOp, TO B STOM CJIy-

rrae HaAo xapar(rgpr{BoBaTb Ilelr, }re BeJI}I-
.rugoft coilporllBJreHr{fl TpalrBrr_c'ropa, ?
rraAelrr{eM Eaup.a}fietrufl Ira IreM. Ha {lrr' 2

Iror(aBaHbr xapaKTeprrcTrlnrr TpaEBrrcTopa
II4!,. .I{efictutrelbEo' rIpI{ floc{oflHlroM
tore 6aarr 16 Ton ItoJrJIeI(Topa 1* nomet
rrBMeufrbc.fi B rlrr{poHI{x upe4enax 6ea

cyqecTBelrHoro I{BMeIreHI{fl rIaAeHI{ff Ha-

o"pr*arm AU* na- -rpalrarrcrope. Ha-
upunep, npu -f6 : 60 na

,16 : (0 +-2,45 a,

,(na 6onrulr{HcrBa Molrlnbrx
xore6rercs n upegenax AU',

flone4eulae crrcreMbl rrprr
cucreuoft YPanueuufi

itr *
drfi* *

Qnr, 2. Blrxo4nrre xapanreplrcrrnu
rPanarcroPa fI4.(

AU,, ( t a.

IepMaEueBbrx TpaIIsTICTOpOB 3TO EarIpfl?r(eHI',re
: (0,3 +- 0,7) e.

nepexJlloqarerre If B rloJro)fienllu -/ onflcbreaetcs

ir* Ua: Ut. (3)
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(2)

lrt
Sgecr i1, i2 u i3 - ronra coorBercrBeEHo qepes ApocceJlb' ItoHAeHcaTop tr co-

trporI,IBJIeutre uarPYaHlr -Rs.' B yaruroBl{BlrreMcfl pex{rilIe' yq[TbrBa'r, sro LUrK U"*' Mo]r(Ho trpu-

,nru, i,o iz: O, a U"u,* - (Jz: const' it: i; aro troBBoJIfler cBecrtr clltcre-

My ypaBrreHlrft n o,qnolray ypaBEeEulo

r#+



B cryuae rparrBr{cropHoro flepemJrrcqareJrfl ir : Urp Bbrpa]fierrre (3) upunu-
MaeT BrrA

,#r+ u,p * IJz: IJr ,

orr(yAa, rrHrerpupyfl (4), uafi4eu ron

i:'r-';-',nt+c.
I4s (5) Br{Ar{o, qro flprr rrprrHflrbrx ycJroBrrflx rox sepea r{r{AynrrdBEocrB Ee-
orpaHprqeHHo pacrer rrpofiopqfloHaJrbno BpeMeHr{. flpaxrlrvecnr{, oAEaHo, pocr
rona orpaHuqeH xapaxrepucruxoft fipoxoAHoro rparrBr,rcropa (crrr. {ur. 2).
flplr rospacrar{r{rr roxa Br,rrue Her(oroporo [peAeJra (Ana paccrrlorpeHHoro pauee
rrpvrMepa npir 1n > 2,5 a) rpanaucrop HaquHaer secrfi ce6.fl Kar( eJreMeur
c 6onrrunvr BHyrpeurrr{M corrporrrBJrerrr{eM Ir pear(o orpaHuqraBaer rox. Ecnr
IIpu SHaqeHl4rrx Tor(a, Mellblrrrrx sToro [peAeJra, troqTr{ Bce traAeI{IIe Halrp.flrl{e-
Irl4fl llelr{Ay U1 n U2 npol4cxoAr4T Ha r{rrAyr(Tr,rBnocrr4, n noropori Har(arlJrr{Baer-
cfl alreprl{.rl, To rrpr{ 6onrruzx ror(ax Harrpfl}fieHrle rra r4nAynrrlBHocrrr crpe-
Mr4rc.rr K rryJrro, a Becr, [eperraA Hanp.E]fieHlrff Irp[xoAIITC.fi Ha TpaEBrrCTOp.
Brr4enaroqa.rrc.fl rra rparrarlcrope Monlnocrb repflerc.E r4 coaAaer ero rpe4nrrft
ueperpeB. floaromy neo6xo4uuo coBAaBarr, raxori pe?r(rrM pa6orrr cr:a6unuaa-
topa, uro6r,r npoxo4uofi TpaHar.rcrop Ee orpaEuqr{BaJl ToKa.

llocr:oannyro rlrrrerprrpoBalrr4.fi n (5) rlroxuo olpeAeJrr4rr, raa Eaqarbtrbrx yc-
.nosuft . B ycranonnBlIreMc.E pex{r{Me pa6otrr cra6rarr,raaropa HarraJrbEbrM ycJro-
BI4eM AJIfl toxa I uepea Z B rIoJroH{eIrI4w 1 6y4er BEarreHr4e ocraroqrroro ror(a
paap.flAa 1, noroporo orr Aocrr{raer B MoMerrr yxoAa I/ ze uorox(enus 2. Ta-
xr,ru o6paaoM, Bbrpa)fierrr,re AJr.ff roxa I [pr{Hr{Maer Br{A

i : ur- u;-u'o 
t r Io : u] r* /, . (6)

34ecr, 1s - ocrarosHru? Tor( paapflAa r{rrAynrr{Brrocrrrr, Ur,: Ut - [Jz -
- Urp - rraAerrr{e Harrpfl}r{eHr4fl Ha rrrrAyr(TrrBuocrrl,

Ftoa${uqueur rroJreanoro ,qeftcrnlr.s cxeMbr orrpeAeJrrrrc.s HaH orEornenr{e
aHeprrrr4 w5, orp,alrrrror? n uarpyar{y KoHAerrcaropoM c, n w1- r{rrAyr(rrrBHo-
crrto L H aHeprrzr{ Wy ealpaanroft lre r{croquuna Harrp.ErfieHr{E:

W^ LW,
n: -:i-.

Bcne4ctnue roro, qro rrpoqecc pa6omr cra6n.nnsaropa [eprroAuuecruft, uog-
cqer aHepruft moxuo [por{sBoAr4rb 3a trepr4o,4 7. O6osuaqr4M qepeB /1 aHTlrB-
Hyro qacrb treprroAa, BpeM.s Haxo)fiAeEr{n If s nonomenru 7.

flpnpaqenue aneprrrrlr B r(orrAerrcarope C 6y4er

dwc: Usidt '
Orxy4a c yqeroM (6) nca Brreprr{fl, repeAaHEafi B r(oHAeucarop C Ba rreprroA,

Wc: (B)

I I plrparqeune aHeprr{r{ MarHr,rrHolo rroJrfl

dWL: ULidt.
l lo.uuas BHeprrr.s Marrrrlrrroro rroJr.fi r,rEAyI(TU BTIOCTT4

u2.

,; tz+U LI ot * Wo.
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(5)

(7)

Tt,

\u, nt: \u,iat : ,,# t?+ uzr otl.
00

wr:\r,to, -



C MoMesta f : /r Ha?fiAoro [gpr4oAa Ao MoMeHra.t:7 upor'rcxo[I{r or-
Aaqa SEeprfrLr vr? rlEAynTlrBrrocTrr B lrarpyBr(y:

T

wr: 
S 
,r lrl i (t) dt .

tr

S4ecr U7,(t) n i(r)- coorBercrBeuno Eatrpr?fieulle I( ron B I'rEAyItrrrBEo-
crrr nptr paBpfiAe.

@ur, 3. flpunqrnnauE'Ha-fi cxeMa cta6unraatopa
Rr : 3 x' Rz : 75 n, R3 : 10 r, Rr : 570 oN, Rr : 75 o,u, R6 : 7,2 n, R, : 70 k, Er : 3,3 n, Rc :
: 360 og, Rro: 10 11, Rn : 470 on, Ro : 4,3 E, P"n: 8,2 n, Ru: 2'7 h, Rrs : 1,8 r, Ero :
: 6,8 r; Cr : 7,0 nn6, Cz : 80,0 nxfi, Cs : 0,03 unf, Cr: 450,0 ttx$, Co : 20 nn6' Tpauaucropbl:
T1 

-nlfr; T2, Ta - T176; T4, T7, Ts -TI7B:, 
T5, T6 - II11. Auoan: 81, E3 - il808; ilz - E7T

3anacaercg ara elreprrrf Ba aHTI{BEyro qacrb rrepr{oga c MoMelrra

X:0 go t:tt,
trt

wL: \ut id.t: ur\iat .

00

Taxlru o6pa3oM, trHAynrrrBlrocrb nepe[acr 3a neprroA B Irarpysfiy sgeprtr lg

rr2Wr: W r: #ri+ Uylotl. (9r

Haxoueq, ogeprl{fl Wy, zalupaeMarl 3a ar{rlrBl{ylo qacrb ilepfioAa I{3 Ilcroq-
Er{fia Hanpfl?I{eHr{fI, paBEa

Wr: 71 ,

tl

\at:a'u#t!:rtIlutl
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TpaHsr4crop T1 IJp]l [ocTosrrr{ort Earpysne

tr paBlr4qHErx Harrpfl)fieHr{.rrx [/1
a - U1 : lt+ e; 6- Ur: 16,5 ei e - Ur- 79 6

@ur. 6, Ocqun.norpallMa ro(a qepeB
rpalrarrcrop T1 npn paBrraqrrBrx cotrpo-
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flogcrarna.a (8), (91 r (10; s (7 ) w trpol{BBe4fl coHpaIqeErIE' roryqlrM

^_U, , Ur,
't-- ur-T d' (11)

Cpannenue (tt) c (t) fiol(aBblBaer, qro K. IL A. B atofi cxeue cra6r.rrasatopa
sa seilrsuuy tltl tlt 6oluue, qeM y o6rrssoro cta6uruaaropa trocJleAoBareJlr,-

Horo rrrrra. C,qerar n (tt) uogctauoBny Ur,: Ut - Uz- Urp, roilysl'IM Apy-
roft aug Bblpalr(eHllfl AJI.a K. rI. A.:

U
rr :1_#.

Taxr.ru o6pasou, K. rr. A. onpeAeJr.flercfl oruolrleurreM rraAeHI4.E Irarlpfl]r{eHl4.E

Ea npoxoAEoM rpaH3l,Icrope Ho BxOAHoMy Eanpfl)fie_Hllrc. floarouy A71.s 11o;1yqe-

EI{r{ Bbrcoxoro BEaqeHus r. u. 4, ueo6xogrtrlo nr,I6npaTb TpalrBl{cTopbr c Bo3-

t5 20UE'6

@nr. 7. Sawrcuuoctr BxoArroro rora 1r* I'I

Hoo$$lrqueuta rroJrearroro geficrrnr I or tre'
Jrlrqflrrbl BxoAuoro naupamenur Uo*

s0

4,%[u^,ar

MOII{HO MaJILIM naAeHIIeMHaIIpflI{e-
fiun rraem4y aMrrrrepoM Ir r(oJlJlenro-
poM B oTr(pbIToM COCTofrHTTI{.

Cne4yer orMerl4Tb, qro Bce pac-
cy)fiAenlr.E rrpor{BBoAr{JrLIcb 6eB yse-
Ta rroTepr oHeprI{I{ Ha cxeMy yrlpaB-
Jrerrr{fl. 3rr,r rlorepr,I cocTaBJr.'IroT
o6rrsso l0-20o/o or cra6urlral{pye-
rroft uoquocrr.r.

Ha {ur. 3 nonaaana cxeMa cra-
6znuaatopa, B ocHoBy pa6orrr xoro-
poro troJroxteH paccMoTpeunr,rft IIpuH-
qun. flpoxo4nofi rpauar{crop yrpa-
BJr.fleTofl C rIOMOtrIbrc yCrrJIr{TeJr.rI Moq-
Hocrrr (rpauauctoprr 7'2, 73, T4)
.curr{aJraMrr IIoporoBoro ycrpoficTBa,
trpeAcraBJIrIoIqero co6ofi rplrrrep
Illnrzrra (tpanancropu T5 u f6).

90

0

70

f{na nonr,rmeHl{fl qyBcrBnreJlbHocrll Tplmrepa rrepeA I'IIrN{ BHrIorIeH AByx-
xacxa4nr,rri 5lclrJrl{reflr,. lleprr,tlt xacxa4 (78) co6pan rro cxeMe c o6ru,]'rM

KoJrJrexropou, nropoill (1'9) - rlo cxeMe c o6qefi 6aeofi. Olopuoe Harlpfl?fieulle
o6ecneqi,rsaercg cta6u;nl{BaTopoM [3. Pexturnr pa6orrr cra6nnlraatopa, cooTBeT-
crsyroulrafi rroJroxierl,rro 2 nepenrrouareJrtl 11 na Sr,rr. 1, o6ecneuuBaercfl AI{o-
gow [2. B lroueur BpeNreHIr 11, r(or.{& upoxo4uort rpl'roA BaHpr,IBaercrl' rroA

AeficrBueM E. A. c, caMorlHAynquu qepea AuoA HarllrHaer rlpoxo4l'Irb ror( paa-
p.aAa, orAaBafl B Halpyal{y oI'IeprI{Io, BarlaceHHyro B Apoccerle trpl .Ha {nr. 4

rrOHaBaHa oCqI{JIJIorpaMt{a ToI(a qepes ApOCCe[L, BEAHo HapaCTaHI{e roxa BO

BpeMfl alrrI,tsHofi saor[ nepuoAa r,r CIIaAaHI{e [pII OTAaIIe sHepU{I{ B HarpyaIty
no ntoporf sacru nepr{oAa.

Ha Slrr. ',t, tr,,6, B rloxatsaHbr ocql{JrJlorpaMMI;I Tor(a qepeB rlpoxoAHo}I rpaH-
i.Jl{crop rrpu paBHLrx BeJrr.rqrrHax BxoAHbrx I{anpfl}I{eHrrit Ur w flocro.sHHIJx Bbr-

xoAHLrx napaMerpax cta6ttnuaaropa (U1 Bospacraer or 4 r( e). Ha $vt:.6, tt,6,
d AaHr,r O0qI,IJIJIOIpaMMEI TOI(a qepeS Ty ?I{c qellb IIpI{ yBeJII{qeHI{II HaIpy3HL4
(or {nr. 6, u x 6f a) upu rlocro-flHHoM BxoAIIoM Halpfl}fieHllu. JIerxo rpocrle-
/{uTb, sTO B nepBOM Clyqae npoucxoArrT rrsMeHeIII{e HpyTI4BHLI HapaCraHIrtI I{M-

IryJrbCOB TOI(a [pU [OCTOflrr]rOM rIX CpeAHeM BHaqeErrI{, Bo BTOpOM CJIyrIae I',I3Me-

IIEeTCfl CaMO CpeAHee BHaqeHI4e I{M[yJrbcoB.
Harpyaounr,re xapanTepr.rcurxn cra6raJrl{Baropa,.. a rar(?fie BaBllcl{MocrT}

ero H. [. A. Or rlrrralo[trero Haflpfl]r(eHl'rfl AaHEr na slrr. 7.

Hexoropoe yMerrbrrreHr{e H. rI. g. cra6vttwaaropa [prr noBbIIxeHIrr{ BxoAI{o-
ro Harrprl5(euun o6:,,scH.flercfl 6our,rueii saCroroii nepexilIorleHuft upoxo4uoro
TpaHBI{CTopa u COOTBeTCTBeI{Ho 6Oluuuulr IIoTepflMl{ Ha yr1paBJIeIIIIe.



B eaHnloseulre aBTop trpr.ruoclrr 6,raro,4apnocrr O. A. Blunory aa c6opny
rr trcrrbrranr{e Manera cra6rnrasaropa, M. ?I. Hemuop, A. O. Jlaryrrny u
B" M. Hevaeny Ba rroMotrlb a o{opu;reunr.r pa6orrr.

Maft 1966 r.

Jlureparypa

L A. A, lltypaBJIeB, It. E.MaserE. Ilpeo6paaonareJltr trocroflIrHoro Eatrpx-
Ereuuf Ea rparBucropax. M., <Eneprua>, 1964.

2. <9rerrponrna>, [964, 37, 23, 20.
3. <rEnerrponttHar, 1964, 37, 29, 3.



tr4anecru.s ltprrrrcxofi actpo(puauuecxoii o6cepnaropuu

Tou XXXVII

V meePucle+to x ne'l amlt
Itytttttcxotl' aunpopusulleclotl o6cep9anxopuett AH C C C P

PeEaHrop llsllareJrbcrBa IO. fi.. E@pamoe

Texnraqecruft pogar(rop A. @, @e)omoaa

CAaso n Ea6op t5lXI 1966 r. IIoA[I4caEo fi nerraru 11IIII 1967 r.
(DopMar ?0x1081/16. EyMara rrllorpaocHaE Nt 1

Vcr. neq. r. 28. Vu.-ltsg. t. 23,1 (22,81-0,3 Bfir.) TIIpaE{ 1350.

T-03363. TI{n. BaH. N! 1562

IIeHa 1 P. 63 r.

tr{alarerhcrBo <<H aYHa>

lIocKBa, It-62, Ilo[cocencxtrit nep., 21

2-E TfinorpaQufi ],t3[areJrbcrBa <<HayHa>)

MocHBa, l-99, IIIyOI.IEcltuii. nep., l0

al


