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VI. AHAJIUB CIIEI(TPA BBEBILI HD 127986

T. M. Paqxotscna.s

flo cneHtporpallrl\rall c4r,rcnepcr.reii 8 r.r 12 A/iuu MeroAoM uogener,i atuoc$ep r,rccJre4oBaEa
flyrrr'cl4pyrotqafi 3Be3Aa I"ID 127986. Haligeur,r 3uaqenr,rfl atpsexrunnoii reuueparypu Z'"* :: 6150 + 200 Ii, ycnopeurfl crrrrbr rfl)r{ecru Ig g: B,B + 0,2 n unxporyp6y.nenrnoir 

"*dpo-cu'r f, : 3,8 + O,S nlr/c. OlpeAereno coAeplxa.ane 20 DJreMeEroB n aruoc{epe 3BeBAr,r (ra6r.i).
,Xr'rrtr'r'recxrtir cocran If D 127986 n o6qeu orJrr4qaercfl or coJrueqroro rl no4o6en no coAepxarr.rrc
oJreMer{roB cocraBy anroc{ep pa}Iee uccJregoBarrrrbrx [yJrr,crrpyrcqr.rx 3Be3A 6 Del, 44 Tau ra
Y 644 Her U,21. flyre,rr cpanneumx Trr u lg g c peayJrbrarar{rr sBorrroqr.ror{Hbrx pacrreroB
nartgerr,r r{acca, paAlryc, cBerr,rMocrr, r,r roapact HD 127986.

ATMOSPHERES OF THE DELTA SCUTI PULSATING VARIABLES. VI. THE
ANALYSIS oF HD 127986 SPECTRUM, by T. M. Rachkoushaya.- using the spectrograms
Vitli dispersion B anrl 12 Almm a model atmosphere analysis of the pulsating star IJD
127986 has been carried out. The values of efJective temperature ?u, : 61b0 + 200 K,
Surlace gravity log g : 3,3 + 0,2 anrl microturbulent velocity Er : SS t O,S k-/, *...
cletermined. The abundance oI 20 elernents in the atmosphere oI HD"127986 r.r,ere determined.
Chemical composition I-ID 127986 diflers from the solar one, anclisthesameasforthepul-
sating variables 6 Del, 44Ta:u and V644 I-Ier investigated earlier [1, 2]. Having compareilthe
estimated values oI 7., and logg vith evolutionary calculations we found the rnass,
the radius, the luminosity and the age of FID 1279g6.

1. BnegeHue

Peaynr,rarr,r rlccJrenoBanr4fl r{eroAoM MoAeJrefi arlroc{ep mecrr{ tryJrr,cupyrcrqr{x
trepelreHHr,rx rr{rra 6 Sct (20 cvn, 6 Del, v 644 Her,44Taq zSAna u cauofi
6 Sct) r{arro?r(eHbr rraMr.r paHee t1-5]. Ocnoeuoft BbrBoA cBoArrrcfl K ToMy, qro r,rBy_
qeHHbre sBeBAbr r4Melor aHoMaJIbHbIft xuMr,rsecxr,rft cocras r.r xapaxTep aHoMaJrr4fi
AJIfi -paBHbIX BBeBtr OKaBaJICE IIeCr(OJIbr{O paBilurIH},IM.

^ ^ 
34ecr__6y,qyT I4BJIoII{eHbr peayJrbrarbr rlocJreAoBarrrrn erqe oAEoft BBe3Abr rr{rra

6 sct - HD 127986. Hexoroprie [arrHbre o6 erofi BBeBAe opure4eru, n ra6.rr. r:
cHopocrr, BparqeHr4tr corJracHo [6], auu,nuryAa r{sMeEeHras 6[ecxa r{ uepr4oA nyJrb_
cal{I4ft corJracFro [7]. Oco6euHocrbro HD 127986 cpeAr4 ugyqeuubrx rraMrr BBeBA
flBJIflercE To, qro olra caMafl cna6an rlo flpnocrrlr rd r4Meer uara6o,nee Hr{BKyrc TeM-
reparypy.

Ta6ruqa I
Ilexoropr,re AaHHbre o BBeBAe I{D 127986

HD HR o sin i, xM,/c av Lmv P

127986 51A1 5 6,4 0,02 od,1,4



Haiuefi aagaueft flBJrflercfl otrpeAeJreHr4e Slaauuecxl{x napallerpoB I{ xI4NIuse-

cnoro cocraBa aruoc{eprr HD 127986. B .nureparype EarI He yAanocb orrlcr(arb
un{opuaqurc o cneHTpaJlbHbrx r{ccJreAoBaHusx arofi SBeBALI.

2. Ha6lroneflnr. SxBuBaJIeHTHbIe trrrlpl{abl

Ha6nroAare,n6sr,Ifi MarepI4aJI l"ns HD 127986 6rt.u uolyueH IIa Ctre1rporpa$e
Hyge 2,6-rrr pes,nenropa Kprrucxoft acrpodrueuuecnofi o6cepnaropl,Irr Ha u.lracrl'IH-

Kax c DMyJricunuu 103 aO lr 103 aD Kodak. ,[,annrre o cner(rporpar{}Iax trpr{Be-

AeHbr B ia6n. 2. Cnenrprr 6r,rtra gauucaHr,r Ha uuxpo$o'rollerpe r,IureHcl{Buocrefi
na 6aae uraxpo-3BM <I4cxpa-l256>.

'I'a 6,rr r,r q a 2

fianur,re o ua6rroAennxx

IIpu oro?fiAecrBJren:avt rrunytir Mbr rroJrbBoBaJlrrcb ra6nuqaur Y_vf^_t_BI'. ISJIacoM
urnrrrft coJrHeqHoro cue1rpa [9] u curcrolt nuuufi [JIfl sBeBAbl 20 CVn [1]. Hau
yAaJrocb oroll(AecrBr{1r 6o.nee 700 turtufr. B crrexrpe Hq 127986, oAIIaKo uoAaB-
.rraroqee 6onrmrncrBo rra Hr{x ua6,nro4aerca r 6neu4ax. Ars Aannuefimero aEaJItr-

aa 6tr"nra nrr6panrr Jrrrrrrb rar([e iltrt*vrtrr1flJrfl r(oropbrx Mo]nro 6nrno ua4exrEo oupe-

AeJrrrrr, ar(BuBaJrerrrHyro muplrHy, r{x oxaaaJlocb onoJro AByxcor. B tq9l, Ql-p^t-
,eqa" cnrrcox nvuvrir, ilo noropbrMBr,rrroJIHeHo r{ccJleAoBaurre BBeBAbr HD 727986,
IroMep MyJrbTrrtrJreTa, SKBrrBaJreHTHr,re urupl{Hbr, CUJIEI OCqUJTJIfiTOpOB I{ 

-C.OAe^pryq-
rr1lg Joaraotos. CI,Irr,r ocqr{JlJlflTopoB ]4crloJlr,BoBaJrrrcb Te ,fie, qTo r[ B [1-3r 5].

Sanaeruu ranlr(e, sro nocnorafiy npoAoJr?r{rrreJrblrocrr {otorpaSr{poBaEtrfi
ctreKrpoB (ra6.r. 2)'upenuruara [rrry treprroAa uy6caqzfi (ia6l. 1) sreagrr,
tO, ecrecmeullo, troJlyqeHHafl HaMII tro cuexrpaM uu{opuaqufl xapanrepl4Byer
Her(oropoe cpeAHee Ba rleplroA cocroflHl{e HD 127986

3. Onpe4eueane T16, lgg , Et

I[ax u B c;lyqaflx [1-3,51, auanua crexrpoB HD 127986 6bril snrolueg Ha

ocHoBe ono4erreft aruoc{ep }typyqa [10]. BH.rucilen:z.n trpoBoAllJrr{cr na OBM
EC-1033 ltpnucxoft actpoSuarauecxofi o6cepnaroprau.

,(uarparvinra 4rrt onpeleie:nun a{{ertranuot telrueparypu 716-ra ycnopenl{fl
crru, rt*ectu Ig g rpeAcraBJleua Ha pvc, L, !,nr cpanuenus na6lroAel{Hblx II
Br,rqr,rcreHuur, ,apar,repr[crr{n 6rrru upraueHeHbr ltplrrepl{Ir:_f ) upo,!u,lru I4 oItBIr-

BaJreHrnrre rxuprrHr,r 6a.nrlrepoecxux lranrafi H6, Hv ra H6; 2) {otouetpzuecHzfi
r4HAer(c lcrl i ,erurp"*qstruofi cr{creMe uuby corJracuo [11] [cr] 

= % -
-'O,Z (b i il : 0,415; 3) raouuaaqr{ouHoe paBuoBecr{e uo ruur,rslr Fe I fr
Fe II (uage)fiHblx tturrufr. Apylrrx aJIeMeHroB B AByx craAllffx uoul{aal{ur{ B Ao-
craroqHoM KoJrrrqeorBe neoHaearoer). Teoperuqecxue AaHI.ry^e o 6alruepoBcr(ux
Jtvlrirtflx I,r o nor(aaareJrnx qBera,B cl,tcroMe uuby ranttt ua [10].

Cornacuo puc. 1 ogouqareJrbuo AJrfl Aansueftmux rrccJleAoBanr,rfi 6rrnu nprrErr-
rr,r BHaqeHI4a-a${extrannofi :remueparypbl I[ yCHopeIII4fl Cultbt Tfl]I(eCrI{ Trfi:
: 6150 + 200 It, lg I : 3,3 + 0,2.

OcrauosuMgfi Ha otrpeAerIeHIIII c6opocrtr uraxporyp6yJleurllocrlt Er. Itpu-
TeprreM AJrfl HaxoE{AeHI4rr BeJrr4qr{Hbl f1 EBJrflercE orcyrcrBrre c[creMarl4qecHoro
xoAa coAepH{aHrrn aJreMeHTa rro Jrr{HrrflM xaxoro-,nu6o r4oEa c pocroM SrtBI{BaJIeHT-

,ot arprrw Wy. flpr,r arou IIII:rrzLr IIoHa B Cnerrpe sBeBAbI AOJIIIIHrI 6rrrr Aocta-
rosuo MHorosrlcreHubrMtrr r4 AoJrlnr{br rrMeu, Aocraroquo urupoxufi untepqnr I'21.

B clyuae HD 127986 (rax u pauee uByqeHHblx HaMI,l sBeBA ruua 6 Sct) Etuna
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P,|a-:-1.. flr1$parrua AJrfi onpeAeJrenLrn o{{eHurnuor:r reuneparypbr rr ycnopeur.rrr cr,rJrbr rni{ccrr{y FID 127986

'Io'rHa coorsercTBycr flpt{HflTol'i llUACJlfi artlocoepbt

Pttc.2. Cpegnee coAeplltaHl'Ic ]r{eJreaa r,r cpeAr.ren-uaAparr.rrruafl oum6na AJrfl rpyrrfi nr,rurrii Fe IB saBr,rcr4Mocrr.r or ar{Br.rBareurnoii tlr{pr.rrrbr wu wrx uunporyp6y;rcr.r.rnoii'"nopo"rri I :: 3,8 rrr/c Arr.s Arlyx ilua.reHr,rr:i al: a - t (a) n a : l0 (6)

ycrroBl'rtrM yAoBJIerBopEIor npell{Ae tscero Fe I, Ti II ra sMeHrrxeficreneulrFeII.
SxsilnarreHrl*,rc rrrpr.rHrr^rrr.rrrrr[ {q.], ptl! u Ti II, ,u,6paunhrx [aE aHarr14sa,
oxBarrrrBaror AlTanaao[ 50 MA 1Wi" < 380 lrA , Ho W7.6on.w.n]rc.rBa rr3 Hnx
He rrpeabruraTor 200 uA (cu. ra6.n. 3).

Jlu]ts-vm rroHoB Fe I, Fe II u Ti II n'eanucr,rMocrr4 or anBr{BaJrentuor1 ur,rpr4Ebr6atu paelurr,r Ha rpyl,,J, r4 rrpr{ AByx BHarre,rzflx c^opocrr{ r{r{Kporyp6yrenrno-
crra 6r,rro BbIqr{cJIeHo co4epnranue lg e. Ha puc. 2u *riu"ruu r4rrJrrocrpa1q.rr4 rrpe,q-
craBrrenbr.peayJrrrarrr pacqeroB npra [, ::3,8 xn/c 4.rrn Fe I. tr4a pv.c. 2, o nigno, Ta6rlrqa 4
rrro BeJrr4qr{ua lg e (Fe I) (nplr a : l) n vtt-
TepBaJre ar(Br4BaJreHTHr,rx mr4pr,rH B0 lrA <
1Wr, < 200 lrA ctrcrelrar[rrecnoro xoAa c
yBerr4qeHr4e*r w7 ue tror(aSbrBaeT, TOrAa HaH
Arrfl rpynrrrr nunuft c Wx { 200 uA lg e cra-
HoBI4Tcfl BaMerHo BBrIre. Cornacgo MHor.o_
qr4cJrerr-rr.brl{ pa6orau (nalpuuep, ll2_l4l)
aror e{{eHT, rro-Br{Ar4MoMy, Mo}r{Ho paccMar-
pr4Barb r(ar( cJreAcrBr{e [oBbrrrreunofi qyBcr_
BI,ITerrBHocrr4I crrJrbHElx lunui.t x o[rr,r6rarr s
IrcloJrbSyeMoM [rpr4 pacqeTax BHarIeHr4r4 [o_
crosnuofi BaryxaHrlE,lr. flo4rnepxr4eHr4er{
aroro ,rBJrr{ercrr puc, 2, 6, t:ge rrpeACraBJre-

Onpegc;rcrl.re crtopocrrr
nrrxporyp6y.,rerrrHocrrr

60

15

17

u.t

s,g
3,8 - npunr-
TOE 3I]AiIOIII{C

HEI PESYJTbTATbI BI,IqI4CJIEHI{E Ig E (FE I) EJI'T CJIYqAfl, KOIAA 3HAqEHI4E T
nanra 6rrro Sopua;nrno ynenzveno _, iO paa (a : 10i. Ma pvc."i ";;il;;;-;r;pacxolr{AeHl4e B BHaqeHunxlg e (Fe I) no c;ra6r,ru r4 cr4Jrr,HErM Jrr4Hr4rM, BepoflTHo,
Mo?r(Ho o6T gcnraru ourrn6xalrn orrpeAeJreurrn arr{x BeJrr{qrrrr. flocrolry, ucxoAfl r{B
cHaBaIIHoIor oKoHqaTeJIBHEre BbIrII4cJreHI,rfl cKopocTI{ lrraxporyp6yneurnocrra 6rr.rru
BI,ItrOJIHEIIBI JII4IIIE, trO JII{HIIflM, ffi XOTOP;IX rlE IIPEBrITUATOI2OO UA, HAX MEEEE
rryBcrBr4rerrbHErM n saryxaHr4ro. B ra6.r.4 co6paurr BHaqeHus l1 uo raoualr Fe I,
Fe II,-Ti II- gra Hl 127986. c yuerorr.t ur"oi 6rru oorynuru cpeArrrr.s Berrr4-uuua [1 : 3,8 -F 0,5 rlr/c.
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i '4. 
Xurullqecreufi cocrar

'Onouqarenrno 6rrna trpIrHflTa MoAeJIb atrvroc{eprr c trapaMerpault Trtr :
: 6150 H, lg g : 3,3, Er : 3,8 xlnr/c u otrpeAeJlego coAepx(alltre 20 alreMeuros

E HD !,27986.IIpu oupegeJrenrrr{ xr4rMtrqecfioro cooraBa, r(aft trpaBtrJIo,, Mbr uctroJrb-
.goBaJltr tro BoaMor+tnocrr cna6ue II yMepeurble JIUEUI{, Tafi xal( o}tu Menee qyB-
,orBureJrbrrbr r omu6nau B BuaqeHr,rffx uocrorlrlroft aaryxanlrr tr cr(opoortr Mur(po-
'rvo6vleRrHocru.''' VirarrrayaJlbnbre oqeIrKI,I coAeprr(auzx [JIfi HD 1,27986 

-Ig " 
(-E^I) :

: tg Iff (EI)/II (H)l + 12 (siln BonopoAa n arofi mKaJIe Ig e (H) : !2) Y
oTAeJIbIIbIM JrrlrltrfM IrptrBeAeEbI n ta6n.'3, a ux cpeAHr(e BHaqeHlrE - s ra6a. 5.

B ra6r. 5 o nocre4nelrr cro.n6qe Aarro co[epffiaulre alreMelrroB B arrrroc{epe Co.nn-
r4a s o6qeft c HD 727986 crcreue cuJI ocqraJlJrflropoB.' 

Ha pl{c. 3 upeAcraaJreEa pasHrrrla B xrrMuqecHoM coAep]r(aHtrtr rvremgy HD
L27986 ra Co;rnqeu r,r ro ?fie caMoe AJrs paHee uccJleAoBaHrbrx IraMI[ trepeMeElrblx
ruua 6 Sct, i. e. Beruqrga Alg e : lg ex - lg e6. Oruu6ra oflpe4eJlerfr.fr. Be-
lrrlqtrHbr lg e'4;rn aJreMerrroB c AocraroqHo 6onrmuu 'qtrciloM tvn]dfi. IIerrpeBbrmaeT
Alge<10,25.-g lSi*", orMgqaJrrl, rrro rrrecrB rrayqeHrrBrx HaMrr [epeMerlrbrx rrr.ua 6 Sct To
xhparrepy asoMa.irrafi coAep2r(allur *oxno paBAeJItrrB Ea rpl[ Ipyuuu (crvr. puc. 3),
It uepnOfi rpytruo urr ornecnu 20 CVn, Horopafi saHIIMaer oco6oe Mecro cpegz
mayu6orrrx 

-sieal. V 20 CVn oraaaJrocb troBbrrrreulrbrM cogep)fiarrtre Bcex ra6.nro-

,qeHHbrx EaME EJreMerrroB - aJreMeHroB rpyurrbr )r(eJlesa or qp_ex Ao E99TT !_aa'
p"g*rx BeMerrb 4o 30 paa. Bropyro rpyuuy o6pasyror 6 De], 44T4u u.Y644}Ier,
y r(oropElx xuMtrqeofififi cocras B qeJroM orJruqaercfl or coJlueql{oro fi allaJlortrqeE
[(fiaocuqeo11un Am-aneBAaM - trorux(ero oo4eprr(aHI,Ie oruoctrTeJrbno JrerltEx
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Prc. 3. Cpauueuue coAeplnaEr{E arreMeuroB u atuoc{epe HD 127986 u [Iecrr{ panee [1-
ai S] rncc"'onoBarnrrx n'ep'errrer"rx aBeaA rrrra 6 Sct C rx cogepxrauuelrl r atrvroc{epe Conuqa

, -HD 127986,2 -20 CVn,., -0 Sct,4 -28 And, 5 -44rav' 6 -0Del,7 -V 644.Her
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Ta6rlrqa 5

XrMn.recftwi eocraB arMoc{eprr IID 127986

9reucur
rIuc.[o
JrilEilii

aIucfio
JIUHIIT"I

ll*.."..
oa
b0

5,67

5,50

5.35

7.s5
7,56

4,55

6,0s
4,42

N

o
q
b0

o
bo

t\
d

bt

8,49

i,4;)
6,04

2,(r2

4,38
1+,85

3,60

4,31

1.,,","

lrururir

@
@

bn

a
a
bn

NaI
MsI
CaI
Sc lI
TiI
Ti II
VI
VII

CrI
CrlI
IVIn I
FeI
I;'e I I
(lo I
NiI
ZnI

5.40

5.58
5.3ti

7,28

4'1t'o

0,03

(3.82)

5

8

4

z4

I

5

2

YII
Zr ll
Ba II
La II
Ce II
Nd II
Eu II
Gd II

( r.65)
3,22

(2.08)

1,35

2,07

(1,20)
(0,43)

(1,02)

2.24

2,96.
2.441

I , r,1.

1,59.

1,26"

0,3s;

1,12"

SJIeMOHTOB- I{ yBeJII{qeHo CoAep}I{aHI{e a"IIeMeI{ToB Tfli:HeJIee CTpOHI{I4II. Tperr,n'
rpynrra (28 And r{ caMa 6 Sct) rror(aB6rBaer coAep}riar{r{e aJrer,reHroB rpytrrbr }r{s-
re3a, 6rr43noe H colHeqHoMy, a lg e rnrneJrhrx aJreMeHToB B r{B6brrHe.

HD 127986, HaK crreAyer I{B pl4c. 3, nepoatuo, Mo}r(Ho orHecrr{ Ro Bropofi'
rpytrne' IIo xoreJloct 6tr or:itrerutr cJreAyrou{ee. HD 127986 tror{aabrBaer [orrrr-
)neHHoe IIo cpaBneHr4ro c coilHr{eM r,r caMoe Hr43fioe no cpaBHe}rr4ro c Apyrr.rME
rrccJreAoBaHlIhrMI4 IraMr4 rryJrbcr{pyrcqr{Mr.r sBeSAaNrr4 coAep}r{aHr4e r(aJrr,r{r4fi.
A 1g e (Ca) : -0,32. Coqeprrianrae ?neJreaa s HD 12798G oitaaa;rocr, 6nr.raxrau,
x 44Tau v Y644 FIer, no HecxoJrbr(o Hrrlr{e coJrr{errHoro A lg e' (Fe) : -0,25,.sro Ha[{ercfl Heo6IJqHbIu 4na Am-sBeBA. TIccJreAoBarrHr,re aHalorrrrrHofi lre'ro4rnxofi'
rpr.r Am-eeeaqr,r [15] roxaar,rBaror He6orr,uofi lts6brrox E{erreaa A lg e (Fe) :.: 9,0 n- 0,3, Co4eprnauue Harpl4fl, rro-Br4Ar,rMon,ry, Blrrrre coJrHeqHoro. ITeHoroprre
r4B 6oree rflll{eJrBrx aJIeMeHToB - rqepraft rr B MeHr,[refi c.reueuu I{r4pr{oHr.rfi lruan-
TaIr - [oI{aBhrBalor ua6r,rron coAepffiarrl4n. Co4eprxaHr4e DJTeMeHToB, noTopbre.
BaHrloseHbr s cHo6x[ Ha prrc. 3 (qlrnx, r.mrpr.rfi, 6apufi, EeoArdr,r, eeponufi u ra-
go.nunufi), olpe,qeJrerro HeyBeper{Ho, r4, .rro6H AeJrarb xaHue-.rlr6o onpe4eleuHr,te.
8r,180A6r, neo6xogrnr,rr,r na6nro4errlrfl cner(rpoB t{D 12798G c nyurueft 4racnepcuefi"

5. Cpanrreru{e c aBoJrroqrroHnbrMr{ pecqeraMr,r

FIafi4eIrurre Snaueur,tr 7,r,1 n tg g Mbr colocraBr.rJrrl c peByJrr,raraMr{ aBoJrro-
qI'IolIIrIJx slr.rl4cneHlafi Menre,ra r,r 4p. [161, B],rrroJrHeHHr,rx [pr{ neploHaqarr]HoM
coAeplHaurdl4 feJrl4fi Y:0,265 I,r r{etaJrJroB Z:0,025, Har( r.r 4;rn Conurla. f[.nr
IJD 12798G rloJlyqeHrilcrreAylolqrre Br{aqeHr4s Maccl,r M,paguyca-R, creruuocrttl-,
rr noapacra 1:

l[lMo:2,7+0,60,
lg (n/J?6) : 0,73 + 0,74 (A : sfio),
lg (LlLs): 1,58+ 0,38 (L :3BLd,
t: (820 + {50).106.

To'ruocrb noryqeHHllx eua.reur4ft DBoJIIoqr{oHIrhrx rrapa}{erpoB I{eBLICoHaE.,.
oAHar(o MolI{Ho c[eJrarr, Bbrtso,q,.rTo HD 127986, HaH I{ ocTaJrr,Hrrre r{ccJreAoBarrghre
38e3Ar,r, nporxJra ltBoJrror{r{oHnyro saey rope}rrrfr BoAopoAa B flApe rr }raxoAr,rrcs.
Ha tryTl4 rt cTaAr{r4 l(pac}rblx rr4raHToB.

6. Ocuonurre Br,rBoAr,r

t. rlo trerr,rpeNr clexrporpaMMaM c gr.rcuepcraeft B v 72 A/uNr raeMepu:rr,i r.r:
I{ccJreAoBarrbr Ha ocHoBaHI4I4 rto4enefi amtocSep }typyqa [10] oHsunaJrerrTHhre
rxt4prrHbr nuuufi. Ws n cneHrpe rryJrbcrdpyroqefi BBeBAhr HD 127986.
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2. OnpeAeJreHr,r BHaqeHr4ff a$sexrunnoft reMneparypbr To$ :6150 Ft,
lC g : 3,3 u cxopocrr4 Mr{Kporyp6yrenruocrlr [1 : 3,8 xu/c.

3. Brrsucreuo co4eplrrauve20 DrreMer{roB n aruocdrepeHD 727986. O6uapy-
xren,us6rrTor( Harpr.rfl, qr{pr(oHr{a, JraHTaHa r,r qepr.Ifi, a raKir{e Ae{uqur Hanr,qr.rr.

4. Cpanueru{eilr c aBoJrroqrroHHr,rMn paoqerail{rr onpe[eJreHbr N,racca, paq[yc,
cBerl{rlocrr, I{ BoBpacr HD 127986. 3nea4a yilie rrpolrlrra craAr{ro ropeHr4fl BoAopo-
Aa B tl4pe lr HaxoAr{TcE B craAr4r4 nepexoAa n o6nacrr, HpacHbrx rr{raHroB.

B aaxfiro.reHr.re Brrpaxraro r4cxpeHuroro 6raroAapHocrr, A. A. Borpqyny Ba
coBerlr npn o6cy;it4errrrr4 peayJrrrraroB r,r E.14. llir,rrarxuuoft aa nolrorqr, n o6pa-
6orxe uareprra.ra Ha6.nrc4eurafi .

,{ena6pr, 1985 r.
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yIIF( 52(.33+523.9

rEPI(oA n o rI EEAHr{IT -f 
i?H f,#xr},ilr# 

b rA Iur4 rA,

B. A.I(oron

[rtr pacrrpcl(eJrerrrrfl rre]lr'roAoB ocrlr'r.n,,rtrr1rrii 217 znezy rr.rna 6 f[{r'rra nrrurrcJrerr ran
nagr,rnaelII,rii (cITcr{rp pe3orrarrcHocrr,r> (r.r.rr,r (cIIer{Tp corralreplilrocrr'rr). Manclrlranr,rrnii unn
cllcr{rpa coorBercrl})rer rteprroAy 1,62,2 )- 2,8 rrr,rrr, Horopr,rii B rrpeAeJrax orur,r6xr.r or{a3aJrcr
coBrlaAarolqrlilr c II3BCCTrIr,rrI flepllol(orr r,106arr,ur,rx rro.rrc6anr,lii Co:nnqa 160 lrr.rn. !)ror peeynr,-
Ta'l', 1'OBOpLIT B rOJrr,3Y l\rexaHr.r3rfa ue;rr,rneiiuoro pclloHalrcHoro naar,rnoAericru.rfl Hecr{oJlLrurx
MoA 3Bo3AIIrI\ ocqILrIJIsI{III-I, rlpT.Iqerr uar.r6onec xapartrcpuHii (pcaoriancnrui) nepr.ro4 = 160 Mr.rn,

TH]] OSCILT,ATION PERIOD OF DELTA SCUTI STARS CLOSE TO 160 I,IINU-
'['ES, b5, V. A. I{otou.- The so-called (resonance pol,cr spectrum> (or <commcnsurability
spectntrn>) comprttecl lor 217 6 Sct stars shows that the dominant (the most cornrnensurate)
periocl for the t,otal sct oI oscillation periods oI lhese stars equals to 162.2 ]- 2.8 rnin. This
value coincitlos l'air[r, s'cll, s,ithin the limits oli crror, s,ith the faurous 160-min period of
global oscill.ations oI the Sun. The finding appears to lavour the nonlinear mechanism of
resorant intet'action betr,vcen diJllerent mocles of stellar oscillations. rvith the 160-min
period being the \nost characterist,ic (rosonant) one.

Ogur.ru I4B Harl6o,,ree rrHrepecHbrx r4 r'rrrrpr.rryrcqr{x co6uruft o r[r.rar.rne Co.rrnqa
B IrOCJreAHee Aecrrrr{JreTr4e 6r,rrro orKpbrTr{e nyJrbcarlr4r4 Coruqa c neprroAoM

,t0

,' :



Po: {60- [1,2]. B nacrofltqee BpeMfl coilHesgar trpl{poAa srolo nepl{oga o6rqe-

npr.rauana (cu., naupuMep, [3,4]), ognaxo I{MeIorcfl oI'IJIE,HbIe pacxo}I{AeHItfl Lrex[y
paBHr,rMr4 aBTopaMr{ B reoper[qecHor{ rrHTepnperaIII4r{ rtBJre:r.:1rtt [5, 6]. I-Iau6o;ree

trpr4eN{Jrer[oe o6T,ncreHrle ocqr{J]JIflrp{r{ cocrolrr B MexaHI{aMe peSoHaHC}Ioro BBar{Mo-

g"frcrrrt, HecI(oJIbItI,Ix g-MOA (u ux rou6unaqnft),lroge;nu Conuqa c HoppeHrI{-
poBaHHbIM cOAepHaHI'IeM TflIteJILIx sJleMeHros [7]'' 

O6e rpyrrnbr aBropoB [1,2] yxaaanrl Ha ro o6croste.nr,crBo, qro uafigerlnrrft
Ireprro4 6.,rrasox H IIepI{o[y paAI4a-rIbHbIx ryJllcaql{fi ognopo4uoft c$epr,r, orrpeAe-

JrrreMor{y r4BBecrHor{ $oprnynoft Prltrepa (clr., nanpralrep, IBl):

P : znll(3y - 4) GMlRsl't' ({)

(sgecs T - oAr{H r.ra aAr{a6arr{qecr(r{x [or(aBareJrefr, G - rpaBllraql{oHHafi rlo-

trorrrrnr, M - .,acca BBeBAbr, .R - ee pa4uyc), r(oropafl 
^,a 

-R : I7o, lV[ :
: M"6 I{ ?:5/3 gaer P:767r,. (llpegnororxeul4e o BoBMoiI{Hofi pa4lranr'nofi
uoge iyrucaquu-Co;ruqa c treprroAou 160m, oAHar(o, 6ruo cpaay orBeprgyro, no-

"r,oinr,y 
oHo rpe6oBaJro cJrrrrtrnoM pa[I{r(aJTLHLrx lraMenesrarl NIoAeJII4 Conuqa;

Hpolre Tofo, oAHopoAHafl MoAeJrb ueycrouur.{Ba [o oTHoIleHI{IO }t KOHBeHTI{BI{OMy

11eperre111r{BaHlllo; cnr. [5,6,9].) B csoe BpeMfl aro crI4My_JIItpoBaJIo Arrcxyccl'{ro
o BHyrpeHHeM crpoeHl{lr Co;nnqa I4 rlprrpoAe 160m-xone6anuit'

Aur-opur It] yHiaaln ran]r{e rra o6rquocrr npo6nentsr rno6arr,nrrx ocqr'rllnqnft
Co;rnqa ir upo6neur,r ny.rrtcaquii 3Be3A, B qacrHocrl{ qe$ell4. I4anecrno, qro [ilfl
6ols[rrancu]a rryJrr;cr.{pyrorqrrx BB0BA r4N,Ieer Mccro rar( HaS6IBaeN{oe coorHoflIelllre
(nepl4o[ 

- CpeAHfifl IIJIOTHOCTT,)

P (PlPs)'/' : q, (2)

rAe p - cpeAHflfl trJrorHocTb 3Be3Abr, po - cpeAHflfl trJroTrlocrb co.[Hqa, Q -
T&H Ir&BLIB&eilIafl (nyJIbCaIIIIOHIIafl IIOCTOflHHafl), SHaqeHIIe KOTOp Ofi B Onp-eAe.[eH-

Hoft crerteHr{ BaBIIcI4r or BHyrpeIIHeIo crpoeHl{f 38ea[LI I4 Ilapallerpa ?."!1p14 T:
J ul, Or^ ocHotsHofi paAualiuofi NroAIi reoper[cecnue pacqerbt garcr [8J

0,03<8<0,12 (cyr), (3)

qro xopomo cor.rracyercfl c ua6nro4errr,rflMr.{ IIepeMeHrrbrx 3BeBA.

B odr,scueuuu 160--ocqLr[rJrrrr\ufr. Conuqa Ao cr{x rop Lrl{eercr pxg rpygnocrefi
[3, 5, 6]. fIo.ny.lsH raH]fie pn,q $aHrOo 112, 731, BacraBJrfrroqr,Ix paccllarpl{Barb

,ry rogy HOIe6aHI,Ifi Conllqa HaH oT"tlltllalorqylocfl or o6LIqHLIx, H,opilallbtdbtfr

ruog (g-uo4); ranr,run cJroBalrr{, cqurarL ee (HeI'IopN{aJrb}IoI4) Ir, Bo3Nrori}]ol ebll

H,Ailc1eLltdoiL (?) Mogoft xone6alrufi Co.nuqa. Bo ucnnont clyrlae? up atsolteplro IIocra-
Br,IrIr BoIIpoc: Hal(oe IIeCro nepl'IoA l? n (uttu yal(afl o6nacrr nepltogoB r6.nlrau Pr)
N{O}Her BaHII}IarL cpeALI nceft conoHyIIIIoCrII nepl{o[oB nynsCaquli [pyrl4x SBeB,qi)

B cnsara c arr,IM rrpeAcraBJrEer rrr{Tepec crarl4crlrqecKl,I ilpoaHaJII'13I'IpoBarb Ireprro-

Ar,r rryJrbgal{r,rfr tci BBSBA, HoTopble 6o.nee urra l{euee 6;ruaHu x Conuqy, a I4MSIIH9:

a) aneag, I{NIeIorqLIx nepLIoALI nyJIbcaql{fi, 6oteeuttu il'IeHee CoBnaAaIoIqI{e cAl{atra-
,6rrn* i5)t Ol BBSBA, odrupyr.roaroqux rrar4l{crrLrrue arrnrrrrryAr,r napr,Iaqrait 6:re-

cxa (aalrerunn, ,ro o cryuie Co.nuqa orHocl4TeJrE,nr,re xo.ne6alrl{fi orlTl{qecnoro tro-

Tor(a r43JryqeHr.{tr c.r"prb4oon 160" o.rens MaJILI: corJlacuo [10, 11] oHIr cocraBJrflIoll

-10-5). It ranrron BBeBAaM orrroorrrcfl r(apJrIdKoBbIe IIe6eI4ALI, ITJII4 38e3,4LI Trrlra

6 Sct,.
1. 3rea4u rrlra 6 II{uT a

Ife;recoo6paaHo [pI4BecrI{ IIel{orop],Ie O6q,I4e CBeAeHIIa (O6aoprr c}I.' }Ian-pl4-

Mep, B 114, ill), oro'6"rrno B cBflBrr c npo6,reuofi Ho,ne6aul.rfi aneag u.rua 6 Sct.
'It ,ro*y HJraccy BBeBA orHocETcrr N{aJroaMrIJrIlryAHEIe sBeBABI I-racenenus I

c Nraccar{r{ o*ooo 2fuIca - rrepeN{eHHLre KJraccoB A (uoagnufr nogn.nacc) ra F- c art-
nJrr.rryAaMr*aprar4ri, o6rr.IHo He npeBr,ruarctr{I4Ml{ 0,1 an. ner'- (ulrorAa Ao'

0,3 aB. ue;n.). flupro4o, r4x rryrrbcaqufi. P y ocHoBHoM r{euee 0d25; nexoroplle
BBeBAT,I C neplrogar{, n guanaaoHe 0,25-0d30 unor4a orHocflr H sBeBAaM rI'III3

RR iyr (lepetrenur,re rl{[a RR") , oco6eHHo re, Horopbre l4r{eIor 6o.]rr,ruyro art-

urrrryAy.
3eea4u 6 Sct upe4cratsJrrrror co6ofi Bropylo uo sLIcJrerrHocrl{ nocJIe rryJrIrcI4-

pyrorqux'6eror, *upirrn oB rpytrny repeNreH;Lrx o6'LeHroB lanaHtuxra' Bo;nr,rtrun-

IL



crBo rxopoIIIo rIsygerIHBIx aBeBA 6 Sct o6napyxtrlBaror cra6u;rrnyo nepuoAtrqgocrB,
xorfl rr c cuJIBHo l-laMeHqfisoft auu,nrary4oft. Ocnoruyro potr o tro4Aep)fiaur{r,r rryjrbca-
qrft llrparot Sorrbl I{oHI,r.Ba_rIrIrI B_oAopoAa rrJr}r reJrr{s. Oru aaea4rr uctrblTblBaror try.rrb-
caqlrr( uB_paAtrarrruofi (l : 0), uB rrepaArraJrrnrrx (l ) 0) nrorax. Vrenoropuri
anea4 na6nroAarorcfl cpaay ]rec(oJrbno [eprroAoB, trpuqeM oruomerrre treprroAoB
AByx pa,qrraJrbHbrx ny.rrrcaqufti PrlPo,..xax trpaBrrJro, 6rusro x0,77 (orroruenue
rlepaoAa rlepBoro o6eptoua H ueplroAy {yrgaruerranruofi MoAbr paArraJrbrrbrx rryJrr,-
car{T^fi) r4 xop_omo corJlacyercr c reoperuqecftv paccqurannoft sirusunoft = O,lg.

Itpunrre 6necna, HaH rlpaBrrJlo, alraqr{reJrbrro Meuarorcfi or rlrlnJra fi qgftJry,.
u ,qo crrx trop He perxeH oHoHqarerbrro Borrpoc 4;rr 6onrmr{HcrBa aneaA 6 sc1,
rrMelor JIrr Bapflaql{rr 6necxa crporyrc rrepr4oAr,rqnocrb rrJrr[ orrrr r(Ba3utr"pro4rrrrr.
c.nomurrfi._xapar(re-p,Hpr,rBBrx 6.necna, no unennro Eenoropbrx aBTopoB, cBflBaHc ue,nraneftnuull as{exraMl B arirroc{epax, Ea[pr.rMep ua-sa saa[uo4eftcraur
rryJrbcaqrrrr c r(oHBer(quefi. .(pyrue aBTopbr rroJrararor, rrro oArroBpeMeHrro Moryr
aoa6ym4atrcs. c lrusxl{Mu qacroraMu r(ax paArraJrbnrre, Tax }r HepaArraJrbgbre
ytoAbl. (Asroprr^[16], nanprauep, trpr{Ilrlrr{ R Baxrroqertrrro, qro ocHoBrrafi Baprraqr[fi
6lecxa BBeBAbI 6 Sct cssaana c paArraJrrnofi uy,rrcaqueft, ror4a HaH AotroJrrrrrreJrb:
Iraff rrolr(er 6rr$ ra4errra{nqraponana r(afi ocqr,rJrJrf,qr.rfi nBaApyrroJrbuoro runa.)
Eto u Molr(er [pr{BoAl,rrb r( cJlo}firrblM Kp}rBbrM 6necxa (uoaroruy HeyArlBrrreJrbrro,
lrro r{Hor,4a ny6numylorcE BecbMa trporuBopeqrrBbre AaHHbre gnr o4noft lr toft xegBeBAbI, a oAHogHaqnoro o6tscHeHrrfi r4BMeHerrr{EM [epuoAoB tror(a He 4ano).IIo ltneur,rro Borr{a [15], Bo MHorr4x BBeB,qax, BepofirEo, oAHoBpeMeHHo BoB-
6yrr4aIorca HeenoJrbno paAuaJrEHLrx MoA, HepaApraJrbHbre xte tryJrbcar{rrr.r cyqecr-
tsyror qacro, Iro He y Ham4ofi sBeBAbr. flpu arou pa/IraarrbuEre rr HepaArlaJrbrrbre
tryJrbcaqrroEr{bre MoAbr Moryr cocyqecrBoBarb, Bsat{uo4eftcr:rya Me}fi,qy co6oft
trpu llaruqllrr peSoHaHCHoro MexaHIasrrta. Cyqecrrennoft Mo]r(er 6115 raxxe ponr
BparqeHr(fi.

Teuepr, B qacTHocrrir, ycrauoBJlerro, qro MyJrbrrltrep[oA[qecxafl crpyr(Typa
fiBJrfiercE 6o,ree rrJrrr Meuee o6qurnr csoftcrnoM inea4 6 Sct, o4naro rreflcHo, rra-
cmoJrb_no ara crpynrypa cra6ra.rrbHa Bo BpeMerr[.

o6lren aneprlrefi Me?r(Ay paBrr4qubrMu MoAaMn, Boanrrftarorquft'ua-aa Rerruefi-
Iroro BBarrMoAeftcrsus MoA,- saxHrrft {anrop, orpaHr,rquBarorquft aMtrJrtrTyAy
aapuaqraft. ,{eftcrnueu aroro MexaEuaua area4rr 6 Scl ra noo6qe HapJrrrHtr Moryr
cyqecrBelrgo orrrqarbcfi, tro-BrrArtMoMy, or ujr.nrcnpyrcqux BBeBA _ rrrrrarrroB,
TAE OCIIOBIIAE.POJIb IIPI{IIAAJIEHI{T APYIOMY,.OTPAHI(IIUBAIOqEMY POCT AMtrJII,ITYA6I
MexaHuBMy. Cor.rracno .(araeu6oncnoMy [17] y BBeBA rraua 6 Sbt lr nono6rur*" r*
(n vacrrocru,'y. co.rruqa) rvroryr peaJrrlsoBarbcg ABa rrrua BaauMo4eftcrur ne-
cnoJIbHI{x llo4: 1) upruoft peBoHalrclrbrfi uexauzau, fiorAa oAHa rlJrE Ane ueycroftr
qr4Bbre uo4r,r noa6ylr(Aaror peBorrarrcuyro Mo[y 6onee sbrcopofi rracrorbr; 2; ,r*
rra8br.BaeMblft napauetpraqecxufi peBoualrc, rrplr rtoropoM Bbrconorlacrorlrafl rre-
ycrlftu:lnaa MoAa paclaAaercfl rra oArry rrJrr4 ABe EuBnoqacrorHhre MoAbr.

B IlTl roo6qe BbrcntagaHa MbrcJrb, qro paar[qr{e B troBeAeEEtr ny.rrrcaquft
(n uactnocu' aMfrJrllryr) memny BBea,qaMrr-HapJrr[HaMr,r tr ((tryJrhoaropaMtrD-rr4rarr-
TaMr,r cocrour B paBr[qura a${exroB, orpaH[qnBaroqr4x aMrrJrr4ryAy. ,(.[a HapJrr(-
HoB arrl s{{extrr saHJlloqarorcg Bo BaarrMo4eftcrnrau MoA; orro ,r(e orBercrBeunov 3a Baprraqu!,r aMtrJrrrTyAbr

..Cornacuo BarrAar(ypoBy [1BI pacna4lrbre trpoqeccbr, Boaur(r(aroqr4e rrprr rreJrrr-
seftnou peaoHarlcHoM BBa[MoAefr.crnuw HecftoJrbr(r{x MoA, cyqecrBeHrrbr AJrEmr(poKoro KJracca 3Be3A, B qacrrrocrv \rrfi sBeaA rr4rra p L{e{ea n Errfl. co.rnqa.
E parranax uenuueftuoro peBouaHcuoro BBalrMoAeftcrsus MoA'rrpeAcraBJr.Eercfi BoB-
r\{o}r(rrbu!r o6rrcuurr n l6Om-ocqlzilrrfr\vtu Co.rruqa 17, l1l.

Brrno raHxte rroKasaHo [17], .rro trapaMerpurrecnrfi peBorrafc BpfiA Jrtr cyqe-
crBeH B nJraccuqecxrx r1e{euEax, flocKoJrbKy pacuaA rra g-MoAbr, cocpeAororreE-
ELre B o6ofiosxe BBeBAr,Ir, BarpyAHeH r,rs-aa ,brtoxoft cxopoc-u[ BaryxaHr{fi rrocJre4-
rrrrx, B ro BpeMfl Har( paAr(aJrrnrre none6aEr,rfl trpetrflrcrByror pactraAy g-MoA,
cr(oHqerrrprrpoBaHrrr,rx B_o BHyrpeHnnx o6racrffx sBesAbr. ,(,rr aoea4 rnanroft
trocJreAoBareJrbHocrr{ u 6enrrx RapJrrlr(oB, uao6opot, uapaorerpzuecnag neycrofi-qlrBocrb nau6onee BepoETHa I,r AoJr?firra urparb BaE(HyIo poJrb B BoaurrltlroBeur4tr
uy.uscaqraouuoft ueydrofivueocrrr xouerrrr6ft a*oorryd,

B ra6r. I upunegenrr co6pannBre HaMrr AaEHbre o trep,oAax uynrcaquft 175
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P, cyr
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1 o,osos
* CneHTpafiLHo-lnorYruan, cocroflularr r.ra AByx rrepeillerrrrbrx rr.rna 0 Sct

'r* IIo riararory Hoag et al. (1961).

3Be3,u rl4rla 6 Sct, ocnoBaHI'II{e nper4r,ry[trecrBeHHo Ha r{araJror ax [74,19] c uo6an-
JleHr.rer\,r cnegeHufr r,rs rexyrqefi Jrr,rreparypBr. Aos 14 zneag rpr,rBeAeHo ro ABa
nepr4oAa, [rrfl Atsyx BBeBA - ilo qerr{pe nepr,roAa, no3rorry o6r1ee arrrcro trepe-
qr.rcJrelrubrx nepr4oAoB nynr,caqufi paBrro 195.

B ta6"u. 2 npr,ruegenll AaHHbIe o [eprloAax uyrr,caqlrfi etrTe 42 BBeBA, 6o.nr,urran-
cjBo r43 r(oropr,tx orHocfrrcfl H 3Be3[aM :rr,rna RR. (Hap.nraxour,re qeselrqbr).
Cefr.rac o6rqenpr,rauaHo, rrro r[e]r{Ay BBeBAaMr,r rr4rroB 6 Sct u RR. n orgorfieHrar,r
xole6aurnfi rler cytrIecrseuHofr paaHrrqbl, HaK Her ra.rerHofi rpaHr,rrlbr r{e}r{Ay Hr{Mrd
B aMnrrrdryAax r{ repr{oAax -n_ynscaqufi. flepuogrr aneag RR. r,reur,rue 0d25,
Br{ByaJrr,Hrrre a}rrrJrr4ry[r,r > 0,3 an. nen.

Cefi-rac xIHorI4e aBTopr,r rIaBEIBaIor Bce BBeBAbr nJraccoB A lr F c nepr.ro[aMr,r
< 0d3 aBeaAar{rr rrrna 6 Sct (r. e. He BbrAeirrrfl rroArpynny RR. r,r.rrri BBeBAbr
AI Vel) 114,201. Teu ne Megee cJreAyer r4Nrerr, B Br4Ay, rrro MeiriAy BBeBAar{rr
6 Sct ra KapJII,rr{oBIJruu qe$eugaura (RR.) r4r{erorcfl, r{aK npaBr4Jro, cytrIecrBeHHEre
pa3rr4rrr,rfl B aBoJrloqr,rr,r, xr.rtrrr.lqecKoM cocTaBe Lr, [o-Br{Ar4N,roMy, BHyTpeII}IeN{ CTpOe-
nrara. B qacrlrocrtrr, KapJrr4xoBbre r1e{eugr,r rro cpaBr{eHr{ro co aneagauu 6 Sct
B cpeAI'IeilI I4DIeIor 6onee HI,IBKyIo cBerrrlrocrb r,r o6napyxr4Baror npr4aHar(rr Ae{r{-
I{r4Ta MeTaJrJroB,

B ra6n. 1v 2 nlaecre coAepx{arca cBeAeHxn o 237 nepr4oAax ptn 217 BBeBA
r:rana 6 ll{r.rra (c nH.nrouenr4err Henoroporo qrrcla anea4 rr,rna RR.).
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UMi
Vel

Vir

o
AE
DD
DL
DP

AI
DI(
GU
FX
HZ
I\,Y
DI(
FG
FI,I
FT
GG

4594

3888

5735

3 112

7S 439

104513
84 999

137 422

69 213

71 935

77 140

75 651t

106 384

1 10 951

108 506

110 379

111r 330

,t77 392

0,053

0,086

0,125

0,083

0,04

0,132

0,142
0,1 I 16

0,14

0,070
0,065

0,087

0,150

0,1162
0,070

0.076

0.05

0,05

0,15
0,1096

0,0935
0.227

0.0380

Vul

4847

4140
4824
4963

7222

7731
,aqt

H 501

GD 428

10 in NGC 6871 **

OIt[3 (n gp.)

HagBaHre BBeBAbr

139

3662

tto
24 97it
4 849

BD+43'1892r

LT



Ta6;rnr4a2

Ha BRaHue
3Be 3,(bI

HagBaHr.re
BBEBAbI P, cyr

0,2059

0,0849

0,1911

0,1629
0,1869
0,1128

0,1945
0,1683
0,17 46

0,1076

0,1 136

0,1884
0,1803

0,2002

IIaBBaHr4e BBeBAr,r P, cyr

GP And
CI( Aqr
V802 Aql
v 879
V 894

CL Ara
UW CVn
I(U Cen
v 753

AQ CrA
V 798 Cyg
LZ IIcr
v 357

DE Lac
TY Men

v 1484.

AR
v 557

V 851r

DR
NQ

TJM

DT
E39
NJL 79

NJL 220

lrD 94033

IRY
lHo esasz

Sct
Tel
UMa
Vel
B rxapoBoM
CHONJICTII{II

ro Cen

Lep

0,0787

0,1241
0,1338
0,1190
0,1938

0,2072
0,1462

0,0800

0,221

0,ltB7
0,1948
0,1990
0.1397

0,254
0,1875

v 934

v 959

v 974
Y 1274
V 1638

v 1790

v 1973

MQ
TV
v 494
V 865

v 1363

Y !421t
y 1455

oph

Pav

0,2064
0,1485
0,1095
0,1024
0,1226
0,t233
0,1356
0,1275
0,0563 *

0,063 *

0,0472*
0,0595 *

0,2254*

sgr

sgl

* IIepilolbr aaeag runa 6 Sct.

Haureii aa4auefi 6yqer onpegeJreHrle Har.r6oJree xapanrepHoro c roqr(I{ BpeHL{tr
col4aMepr.rMocrur (xparnocr\r, trtJtrd (peBoHaHCHoctu>) nepr4oAa tr.ns Bcefi coBonytr-
HOCTT.{ AaHHbrX BBe3A.

2. Cnerrp ((peaoHaHcuoerl{))

IzlutepecHo orx.{errrrb, rrro Corrracrro Cre.n.nraurnep{y 1211 y. Borrtfy [151
rl4nl,IqHaff BBeB[a ruua 6 Sct raueer r{accy 2fu16, eS$eKrr,rBHyIo reMrreparypy
7700 I\, a6co,rroruyro 6o.;rouerpr,r.recnyro Beilusr.rEy Mttot: 1,207 u nepl{oA
tpyu4aueurarr,uofi r,rogr,r nynrcaqzfi =:761n (0r!112L). E,irr,raocrr H neplroAy
Co.rrnqa Po = 160"t noxa r,ro?riHo crrrrrarb c.nyuar,luofi. O4uaxo o6parulrca H pac-
npeAeJreHl,Irc [epr4oAoB uy.nrcaqufi BBeBA, co4ep]rratrIrdxcs s ra6n, I m 2, flprlBe-
AelIHor,Iy lra prrc. 1. Maxcuuym n (1,) coorBercrByer trepl{oAy : 09055
(= 80'"), oAHaxo rroHa r{eJrbBflnpr,rAaBars euy oco6oro BuaqeHrrfi, Tar( r(aK }IeoA-
HOpOAHOCTT{ pacilpeAeJre}rl4fl, oqeBr4Ar{o, 3Haqr{TeJrr,Ho BaBr4cfT OT IIpr{HflTOIO
r.IHreptsarra ycpeAHeHr4fl (gucxpr.m,rrauaqr.rlr) no trepr4o4y, LP.

IJapar'rerpor{ pacnpeAeJrerrr4rr Mo}r{er cJry}r{r{Tr,, Hanprar{ep, cpeAHee BHarreHlre
rleplroAa P:ZPilI{:0111067 (+0,10037), r4e ff :237 oAr{aHo aro BHa-

,70

o

Puc. l. PacnpeTlenenr're
u,rra RR.), rocrpoeHHoe

4/O

ueprro4on (1y' :
c urarolr AP :

q20

uy.nr,caquir BBeBA Tr,rrla

4JO

6 Sct (rrtrrouafl 3ReBAbr
o9r\

0d01

t7
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zo^

ZO0 y', nxf4

/1/0 80

Pttc. 2. Cnenrp (peBo-
HaHcHocrr,r) 175 anea,4
0 Sct (1[ : 195)

IIo ropr,r3oHTarrr - 
qacrora

(nuuay) uru nep[oa (ssepx-l')

Pr'rc. 3. To ite, .llo Ea
prrc. 2, A.us 217 asea[
6 Sct (tV : 237)

--mDA
z1/

f

/,f

/otl 2011 t), rr'xf t4

qeHr4e He N,rolrier cJlyiril4rb o6u1efr xapar(repllctllxofi rrepI{oAoB ny.nr,caqr'rfi asesll 6
Ill,r,rra tsBr4[y cr,rJir]rloro paarrr,rarr,rr rlepr{o[oB: ot 0,008 uo 0t]288. To nie calloe
orHoclrrcfl x cpe71uefi qacrore i :}PiLlA/: 13,08 + 0,68 (cyr-t), Roropag
coorBercrByer nepr{o4y 110 + 6tn, IJocle4uee BHarreHrre cyrqecrBeHHo orJrl4rlaer-
cfl or tseJrr4rrtfiitt P: 153,6 rL- 5n'3, r{HerRprrrepl4r, rlogBoJlfirou{ero 6onee u.nr,I

N{el-ree o6teHrunno IleJIarE, nnr6op HaH B rloJrb3y cpe[Hero no [epl4oAy, raK rr

cpeAr{ero ilo rracToTe.

,I[rn o6r,eHtr,rBlloro, He BaBIlcFIIT{ero or nu6opa <<trilm P i, uJIn Pilr> olpe[eJIe-
rrr,rfr Har,r6oJree xapaHTepHoro, (pe3oI{aHCHorO) nepI,IOAa paonpeAeJreHMF{ n (P)
aneag 6 l[ura B],rqrrcJrrr]r ran Iraar,rBaeN{1,Ifi cler{Tp col,Iar{epr4r,Iocrr.I F (v) ll2l,
N,raHcr,rtryxf I{oTopoIo AoJririeH cooTBeTcTBoBaTI] Tal(ofi rlacToTe v (B paccN[aTpI4Bae-
r{or{ ArraraaoHe qacror), Horopan Hauryqrrllr},I o6paaou coI{Bl{epuua co Bcer{I{
qacroraN{rr r,, : PIL paccllarpr.rBaeMol.o iuaccl4Ba.

Cnentp (peaoFlaHcr.Iocru>> F (v), nr,t.rucrennrrfi c [raroNl Av : 0,5 NIRIq [JIfi
195 uepr,rogou BBeB,q 6 Sct, rpI4BeAeHHLIx B ra6rr. 1, nonaaau Ha pl{c. 2. A4anclr-
ualsnr,ifi rlrH, Inreroulr'rli anurlrry4y 3,3o, coorlrercrByer fiopr'roAy 163r4 -l
18

BO

/tt

,720



=F 3T5 (omz6ra orpegeJlera tro mIrpIIHe trIIHa IIa ypoBHe 3o).^Brop-oft tro BeJItr-
qure truH c aMtrJluryAoir x 2,6o cootrercrByer trepuo4y= 98 -F 4m. '

firr rcero MacoIIBa 277 aseap, (uncno repIIoAoB N : 237) cIIeKrp uoxaedLn na
puc. 3, rle MaficuManslrnft trrrlt Aocrrrraer ypoBIrE BuaqrrMocru 3,6o ra coorBercr^-
iye, oeprogy 162T2 (omu6na cocraBJlrer +7+3 ro ypoBHIo 0,8 + u' *2\8
no ypouuro 3,So); rropofi rro Bemqllue uur uMeer aMITJII'IryAy A : 3r4o, trepuo[
P = 95m.

flpllxogl{M It BbIBoAy, qro (pe3ogaucnufi> uepuog pactrpeAeJlenrax areag 0
Ilfdra paBeH ry 1,62m u s upeferax omra6oxcoBtra[aer c trepuo4oM rno6alrnrrx
uynrcaqraft Conuqa 160- (r4 ran ?r(e xopomo corJracyercfl co Brraqenr{elt Crennunr-
nep{a, = l6lm, Arfl rutrr4rlHoft aseaAbl 6Sct).

Cuexrpn F (v) 6rr,nu BbIqucJreHbI raaffie orAeJIBIro AJIE AByx rpygtr paccMa-

rpzraer,anx BBeBA: L) P > 160-, Ir: 96; 2) P < 160m1 N :147. Ileprrrft
ctrexrp He rrMeer qerroro trIIHa [JIfi trepl(o[a = 160n (o6laotz repllo[oB or

= 159- no = 227n coorBercrByer rurapoxnft Mar(cIrMyM F co cpe4nefr atvrurzty-
goft onono 3o-), a MaxcrrMaJrbroe sua'reHue F otsetlaer trepuo[y = 96m (A :
- 4,7a), B cnexrpe nropoft lpytrnbl, KoporKoIIepuoAI,IqecHI,Ix BBeBA, MaHctrMaJIh-

nrrft'nzx, ,ueroqifi arrrzrygy A :2-,6o, coorBercrByer P : t60TG (c ouu6-
xofr. 1-4Y7 tro ypoBlrlo 0,8 A u +tryg ro ypoBHIo 2,5o; aaueu'rM, qJo- 3 AaHEoM
cJryqae, KorAa rreprro[br anea4 P, a 160t, upu Bbrrlr{cJreulrfi F (v) l12l 6epyrca
ornolrrelrr{fl PlPt> 1, r4e P - ntoloft (upoBepfleMnft> uepuop B BaAaIIIIoM uH-
repBaJre uepzo4or; i : 7,2, . - HoMep na6.irrogaeuoro treprlo4ao-cqra;r,rrqraft
areaa). Orilona cJreAyer BbrBo[, -rro a{$emr 160*-<peaonarrca) nara6olee T9lKo
Brlpax(elr 4nn lneag, ocql{JIJIIIpyIoIq,I4x c nopotxrntr trepIIoAaMIa, P { 160-.

-flepr,ro4 
= 96m B crrer(rpax .E (v) umeer, tro-BI4ALIMouy, <apre{afirl{oe)) trpo-

ucxo)fiAelrlre, cBflBaHlroe c Mar(cuMyMoM pactrpe[eJleul4fi (crvr. puc. 1) r 4ranaaone
trepuo[oB = 09067.

3. O6cym4eHue peaynbraroB

B uocnegnrae 15 ner r{MeJrcs BuaqureJrbHufi nporpecc r na6nroAelrrtnx I{ Teo-
peTrirqecHoM ocMLrC4r4BaHr,ru tryJrbcarluft nepeuenHbrx 3BeBA. Teuepr,, B sacTHocTu,
MbI TBepAO 3HaeM, qTO tryilbca\ltu c HopoTItI{MII IIepI{OAaMU - IIpUBUJIeTUE He

ToJrbKo Her(oropbrx rr4ranToB, no ra 6onee r,IJrrit Meree o6q,ee croftctno Mlrorlrx
BBeBA rJraBuofi uocne4oBareJrbrrocrr4, Bn,rrroqafl Conuqe. Eonee roro, BbrtroJruelr-
nrrfi anarua tronaaaJr, qro (Ear4ryqlrtrM o6quu HparHbrm), uJrr/t, ITHrIMI{ cJroBaMLt,
((peaouaucurrrro (?) ueprroAoM scefi uouynflr{r,Iu sBeBA tura 6 Sct sslrsetcfi rrepl{oA
762,2 + 2*B (nta laxe 160,6 t lTg), B rrpeAeJrax omu6ox coBna[arcqmfr, c na-
BecrubrM rrepuo[oM nyrr,caqraft Cornqa 160T010.

Ilpexge qeM roBopr4Tb o BoaMolnnou {uauuecfioM cMbrcJle trpeuMyqectseuuoft
colraMepr4Mocru uepuogoB rryJrbcaqufi aneag 6 IIIzta c repuoAoM = L60m, cJleAyer
ocraHoBrrrbcfl Ha cMbrcJre {ynxqur,r F (v) u ee MaI(cr,IMyIr,ra. Cornacuo Bbrpa}fie-
nuro (1) [72] A,nn (aua.nora) atofi Synxqr4.r{ HaJrrrrrue cuJrbrroro, BraqrrMoro uuna
Ha rracrore vr< 104 MrII{ (P = 160'") oBuaqaer, qro AJrfl Bcefi coBoxyrruoorrl
aaeaq 0 Sct c.racroraMrr tryJrbcaquft v; uMeercfl crarltcrr4secmr{ AocroBepHafl TeH-

Eelrqrrfl n raa6rrrny qucJra BBeBA o qacroraMll

\i) Yo;

vt { !0,

T\e z : 7,2 nmr.3, npla.reu nau6o.[ee qerHo (pesoHaH0) rlporlBJrflercn gtn 6tt'
crpoocr{r4JrJrr4pyron{r{x, v i ) v 0, aseBA, [Jrfl r{oropblx Irrfecr r{ecro (peSoHaHc))

Tr4n& v; i= z\o) rge vul = 160T6 (c omu6nofi onpeAeJreHlrfl ((rll4rotsoroD sHaqe-
nun --l-1T9).

Ilpraee4enubre ycJroBrrrr (peBor.rauca> (coualrepuN{ocrll, r{JrI4 r(parHoctu) oueur,
cxo4Hbr c ycJroBr4frr{r{ TecHoro peaorra}rcHol'o Btsar4}to4eficre[s lroprraJlbu],Ix r[oA
xore6anr,rfi c yqeror\,r uenranefinr,rx rr HeaAlra6arlrqecxlrx atpcpenron, o6cyntgaeltr,r-
M[, Hanpr{rrep, atsropar{r{ [7, 77, 221: 11i'r.: coz -f tor -]- Aro u.rru- 2a, * Aol,
r4e Ac,i ( oti, (ro -.racrora, k - 1,2, 3); ptr1 napai\Ierpl{qecxoro pesorlaHoa
rlr1 - rracrora lranefino ueycroii.runofi nroAr,r. IIpn o[peAeJIeH]ILrx ]cJIoDI{flX

( -^.I aYo'
.,,= 

lro/r,
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CoI.naOHo l'eoplrlI BoBHLIKaeT [I{Hflr\IIltI0CRfi ycToiisl,IBoe Co0ToflHrre, HOrAa rlpl,r-
oyrcrByroT BCe Tpr{ tfoArrr c rrocToflHHblr{r.r aMnJrr4TyAa}rr{.

X4oay c trepl{oAoil{ = 160-, no-rir.r4lruonry, cJreAyer cqr{Tarb <nenoplra"nrnofi>
(nr,rHyxr4ennoii?) rro4oft n cnny ee (noBceMecruoroD xapaxrepa 110,12;1.31. Torga
naii4eunoe BAecr, coorHorJreurre (pesor{aHcHocru> (v; :- z\ o ltltrr v o = zv ) yr(aa6r-
rJael Ha ro, qTo s ce,ueficrBe seea4 6 Sct uarqe, qeN{ cfieAyer or{r{Aarb npr cnyuafi-
Ilolr pacnpeAe,TeHr'rr,r, BCTpeqarorcE rracrorr{ nynr,caquft, 6nnsxHe x zvo (luu
volz), rge z - 1,2,3.3rolry cnoco6crnyer, BepogrHo, AocraroqHo xopouro r4By-

'{euu6rfi reoperusecmu [17, 18, 221 r{exarrr{Brr pegoHaHcHoro noa6yx4eHr,r[ fiptr
HaJurqIIII ue,r rrrrel'lHr,l.\ cQqteI{ToR.

flpuueuatenbHo rar(E{e, rrro cor.lracHo pacqerar{ [17] xapaxrepHafl npelrenuir
rrHa.[a eapraaqr,rii aNlrrJrr4ryABr (n uectaquoHapHr,rx cJryqxffi pesoHaHcHoro Bo3-
6y;ri4euraa r,r BBalrNroAefrcrsus uog) nopr4xa rreprroAa r[yugaueuranr,uoft paAr{aJrb-
uort,rr04r.r, qro xopomo cor.rracyerctr c ua6lro4eul4silIl{ aBeBA 6 Sct (u. 1) r,r 16Qm-
rorre6aurari Co.nuqa. (3rr.r pacueu,r ranixe rronaarrBaror, rtro [pr4 peaoHaHce [r{c-
cl4rlupyer\Iarr DHeptldfl N{oAI{, Roropafl noa6yxgaercx B peav.rrbrare BBar{Mogeftcr=
BI{fl lrOA. B TO.rHOCTr.l Hor{IleH0r,rpyercfl -- n xa;H4rrit il,IoMe]rr BpeNreHrr - sHep-
rucit, uplro6peraeuofi .uuneituo nos6yni4aelroft uo4oli.)

Conuageur.re r.rar't6o,nee xapal{TepHoro, ((peBoHa}rcHoro) ilepr,roAa coBoxy[Hocrrr
snea4 6 Scb c usnecrHblNl rleplro4ou 160*, BrrepBbre o6Hapy;+renHBrr,r ro Ha6.nrcge-
nr'rsrr Co.'rrrqa [1, 2] (ero ts JrI,Ireparype r{Horga HaabrBaror (rar,rHcrBeunrrlr>)r.
rlpI{BoAI4T I{ tsLIBoA}r o6 o6rqeft nputrr4HHo-cJreAcrBeHHofi csssr{ r,r o6ulelr $uauue-
cHorl IIexarlr,rar'te. HeHoropble IIpeArIoJroilieHr{r o nprrpoAe 160-ltlruy.rnbrx ocqr.rJrJrfi-
r1ur,i nrrcHaaaHr,r paHee s [6, 7, 12, 231.

Anrop 6narogapeu A. E. CeaepuoNry, A. A. Boxpqyny r,r 8.,(aue,r,r6oBcxoMy
aa o6cyrn4eur,re drnar.ruecxr,rx croficrB BBeBA 6 Sct u fiolyqeHHrrrx peayJrbraroB,
a raHilie npl4slrare.rreu IO. B. Bopourr'Iroey u B.B. Io.rrosarorry Ba rroJre3Hbre
coBerF,r, T. H. Tapaconofi Ba nol{oqb B Br,tsr4creur{fi-\ rr IL il. r(o6poHpaRrruy
,3a BIII.II{aTeJrbHOe qTeIIIIe pyHoIILICI4 I{ 3ail{erlaHL{fl.
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XMMI4IIECHI4}I COCTAB ATMOC@EP
|UIAHTOB I(JIACCA K0 p Gern tr{ ?, Leo

M. B. Bonpuyx, I4. C. Casauos

IIa ocnonasrrrr clenrltorpalmr nlrconoii Ar,rcrrcpcr.ur 6r,r,nrr uay.relru /(0 III 3legl{Lr B Getr.r
n 1r Loo' Merogou lrolle.,rcrii aurocsep oilpcl\eJictbr r.rx rraparrerpbr r.r x1,rtr{r,rrrecru.rii cocran (rrrr.
Ta6.rr' 3, 4). Ara'una. ocronarilrr,rii rra c.na6rrx rr yrreperrro cr.r.[brrLrx Jrr.rHr,rrrx, lror]BoJrrer Ha-
lleflrr,cn, uro pcay,'rr,rar trraJro rrvBcrBr{re,,reH K rerrrrcparypnoi.i crpyxrypc Bepxr{r.rx c.noeB
llo4eleii arrrocSep. O6c5'tn4arcror pa3Jrrrqrrrr B xr.n{r,rqecxorr cocra}}c arlroctlep rrccJreA}'er{brx
BBe3A It Colurla (pr.rc. 5).

CHEMICAL COII POSITION OF 1(0-GIANT STARS p Gem AND ^y1 Leo ATI\,IO-
SPI{EIIES by lf. E. Boyarcltult, L S. Sauanou.- Onthebascofjhigh'rlispersionspectrograrns
thc -/(0 III stars p Gem ancl T1 ls6 are stncliccl . Using rnoclel atmosphere rnethocl their para-
metct's and chernical cornposition ar:e obtainecl (tablc 3, 4). 1t is suggested that the analvsis
based on rveal< antl rnodelatelS, strong lines is inscnsitive to the tempcralnre structure of
high photosphere. The dilft'renccr in abunclanccs in the investigatecl stars and the Suri nrc
d iscnsscri.

13 conp,euennoii actpodrr,rar,rne 6o.rrr,rroe BHr,rrraHr,re yAeJrrercr AeraJrr,HoMy
I4SyrIeHI{Io Sr,rarauecHr'tx ycnonufr r{ oupe4eJreHrrro xrlrlrrqecxoro cocTaBa arltoc{ep
paBJrI'IuHLIX a-neag.,_,I{:rr 0roro B nocrre,qHee [0crrrrJrertre paapa6oraH],r MeroAbr i{o:-
ge;nert ilrr4oc{ep. Oun 4anrn xopolxl4e peayJrbrarrJ r4 ycnerxHo npr{r,reqflroTcfl- Asrr
aHaJrrrBa BBeBAHr,r\ arlroc$ep c a{rrfertrranHoft reMreparypoft nrrrue 5000 Ft. O4ua-
r(o AJIfI 3Be3[ c 6onee nnaxofi renneparypoii npr,ruenenlre 0Toro rferoAa HaraJrr(rr-
Baerctr Ha pE,q raKII\ TpyAHocreft' HaH yrler MoJrel{yJrrpHoro trorJroll{eHlrfl, r{ trpo-
r{e0coB, cBfl3aI{HLIr c Hepa,(I4arI4BHr,IM rrepeHoOoil,I aHeprr.II{, r4 BBeBAbI, cooTBeTcr-
ByIotrII'Ie ETIIr'r rellneparypar{ (a uuenuo BBeaAbr HarrrrHafl co cnexTpaJrr,Horo HJrac-
ca 1(0), Ao.[IOe BperlfI OItas6IBaJII4cL BHe IIcCJIe[OBaHI,Ift CoBpeMegrrr,rMr4 r,reToAaN{r,r.

- -4,o" Haurero r{cc.[e[otsaH:atr 1brilrr. ]rbr6paHr,r ABe rrdag"r-rr"auta 1( 0 Itt,p Gem u_yl L.eo; Hexoropr;re AaHr{rJe o6 arlri ,uurgar r,r r,rx Ha6JrroAeHr4Ex rrpr4BeAe-
HI,I B Ta6JI. 1.
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Jlacrllt l, 6850-3900 A. Bo.nuuoe rrlrcJro crrexrpoB [aBaJro BoaMo]riHocrb r4Merb
.AJrs r(a?I{Aofi nlrur'ru ro fisrr-rrl.ecrb rrBMepeurafi axeusarreHTrofi rrrr{pr4FrLr. (Doro-
r,rerpr,rpoBaHr.re cleHrporp,ar,rM 6brlo npoBeAeuo na uuxpo$oroMerpe r4HreHcr4Bgo_
crert Ha 6aae ur.rxpo-3BM <I{cxpa-1256>. llpu ,arreperrru cner(rpoB Mr,r r4cfrorrr,-
soBaJrr{ yBelnqeHue r 100 paB, r. e. 0,06 Ah{Inr ua perr{crporpaMuax. flpu oro-
?ItAecrBJIeHI'Ira nunurt rIbI ItcroJIbBoBaJrra ra6rr4r{br ill. Myp [1J r,r <Conie.rHbrfi
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6140,46

6r34,57
6127,48

5955,35
568,0,90

4815,04

4809,47
rt772,32

4739,48

Zr 1I
6114,80

- 1,00

-0,85
- 0,92

t ,,

-2,98
-'0,99
-2,58
-1,44
-0,2'7
-0,Llt
+0,08

+0,12

-0,88
-1,27
- 0,56

-0,70

- 1,78
+0,27

-0,17
-0,39

*0,57

-0,82
-1,70
+0,1r0

+0,21

-0,90
-1,04
- t,4t
- {,95

- 1,85

-0,57
-1,36
-0,17
+0,07

- 1,00

-1,10
-1,32
-1,23
-1,06
-2,12

I At

-0,54
+0,74
+0,04
+0,23

- 1,80

0,065

0,058

0,068

0,059

0,110

0,075

0,098

0,1 67

0,106

0,114
0,13r
0,158

0,1'00

0,078

0,106

0,105

0,160
0,096

0,105

0,098

0,1,27

0,026

0,007

0,017

0,080

0,038
0,023

0,03{
0,017

0,019
0,098
0,044
0,100
0,105

0,106

0,036

0,008
0,033

0,035

0,07lt
0,008
0,024
0,012
0,042
0,045

0,010

6,28

6,01r

6,06

o,oa

6,27

6,19

6,02

6,04

6,0s
5,89

6,22

o,D4

6,28
6,24
6,13

6,33

4,86

4,17

4,45
4,t'3

3,84

2,73

2,31

2,18
2,t5
2,70
2,03

1,98

7,77
7,97

. 1,87

t,B2
1,90

0,c78

0,070

0,078
0,054
0,141

0,079
0,12,t
0,202
0,112
0,128
0,747

0,166

0,092

0,070
0,113
0,1,00

0,166

0,115

0,087

0,096

0,162

0,069

0,0t4
0,015

0,039

0,025
0,030
0,023

0,018
0,{07
0,077

0,121"

0,125
0,131

0,053

0,018
0,056

0,01rG

0,010
0,006

0,0{9
0,036
0,049

0,074

0,017

ll,qD

ti,2!
ll,lg
|i,25

6,58

6,20
(i,31

(i,18

,ii,97

5,92

6,16

ti,28

6,01

[i,03
(i,07
(i,09

lt,66

4,t5

:i,99
/.t,29

a),04

970

2,65
r) ,a

Z,JLT

2,36

2,,83
t ao

2,09

2,20

2,,19

2,,04

2,78

,70
2,93

2,,96

t,l D

2,84
2,51

2,98
3,05
roa
z,co

3,15

24,8

22r
206

205
47

192
70
48

177

t62
ts4
r43
t1,l
130

ltt
163

2

7

2

2

2

2

2

12

5

26

3lt
J)

2A

20
2fr

20
20

22

5

2,49'

2,56

2,56

2,94
2,59

a,o4
2,6L

2,25

2,1,6

,1q

2

ztt
2

2

J

1+/*

4d

?\ n tc el
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Ita6rlrr1 a 2 (orouuaune)

't,r Leo

w?"

5350;36

5350,09

5t!2,27
431"7,32

4208,99

MoI
6030,68
5570,1rQ

BaI
6110,78

Ba II
61196,9 t
6t41,73
5853,69
/r934,09

4554,03

La II
6390,2r8

4804,0tt

4662,51

Ce II
6051,80
6043,39

533,0,58

5274,24
4844,87
1r536,89

4s32,49
448t4,82

Pr II
5352,40

5343,89

5322,82

5219,03

Nd II
535ti,93
5314,55
5276,98
48t7,17
4811,34

Sm II
4854,36

4777,85
4499,48

Eu II
6645,1,1,

Gd II
4498,28

4483,33

WI
4843,81

115

115

95

40

4t

5

4

2,85

3,04

3,04

2,21

D (t

2,86

2,50
,,)1

,1'
1.24,

1,31

2

2

2

1

1

8

-0,96
- 1113

-0,59
- 1,38

-0,46

-0,7 t
-0,56

+0,69

-0,46
-0,16
- 1,16

-0,13
+0,19

- 1,55

- 1,00

- 1,06

-t,43
)0,25

-0,51
-0,06
-1,00
+0,22
+0,10

-0,24

-0,63
*0,52

-0,30
-0,13

-0,07
-0,86
-0,63
-0,76
- t,tt

-o,74
- 1,30

-0,58

+0,10

0,012

0,031

0,007

0,169

0,1 90

0,119

0,276
0,319

0,030
0,026

0,054

0,010
0,0t4
0,030
0,034
0,009

0,006

0,004
0,0{0

0,006
0,006
0,026
0,013

0,014
0,003
0,01,2

0,008
0,045

0,023
0,017

0,014

0,037

0,017

0,016

2,72

r,48
L,5-7

1,36

lrN
,1,,24

I,l5
1,39

1:3e

0,25
0,66

0,67
0,49

1,,1"1,

1,,20

1,1'4

0,96

7,49

0,78

0,44
1,09

1,99

0,030

0,036

0,035

0,09 r

0,01,0

0,031r

0,0{6

0,224
0,220

0,151

0,318

0,344

0,07l
0,049
0,0titi

'0,011r

0,020

0,035

0,054
0,017
0,020
0,013

0,017

0,024
0,025
0,035

0,019

,0,013
0,0{9
0,014
0,017

0,051

0,025

0,0,45

0,047

0,072

0,038
0,044

0,0,r7

2,55
2,71

2,10
2,92

2,35

D q9

2,40

2,07

2,08

1,99

2,17

l:97

1,33

0,68
1,01

0,023

0,027

0,028

0,033

0,096

30

13

t5
B

t,84.
r,93
1,63

r,65
1,8 t
1.89

1,57

1,81

1,12

1,52

1,00
'0,85

1,,22

1,89

1,36

1,49

1,56

1,45

0,Bt
0,81

0,57

35

JT

80

B1

J

36

J

1,00

1,53

t,ll

31

62
-0,26
-0,27

1,,62

1',82

1,90. -1,9t 0,025

I tg el
F Gem

Wy lge
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Plrc. l. Cpanueur,re aua.reufirt
tI4l
Itpecrrrrru coorBercrBylor Jrr{HI{fl}r

Wy Etrx sBeaAEr p Gem, trBMepeEHbrx n rtpr,rruy, o pesyJrbraraMrr

c l, > 5900 A, ro.rHu - JruHunlr c l, < 5900 A

r43 AaJrbHefirxero paccMorpeHr{fi. Bcero 6r,rro paccuoTpeHo 6onee trrcsqtr :ryrrP.vrft,

r{B Hrrx 6rr.no nu6paHo onoJro 500 .rusrafi HeftTparbHbrx r4 rroHrrSoBaHHE,tx aro-
MOB AJrfl 30 aJrerrenros.

SxsrasaJreurHr,re mrrprrHbr rrm]F.rTfr trorJroqeEr{f W7 ortpeleJrflJrr4cb MeroAoN{,
.orr{carrHbrM n [31. ,(,nr ilu:f.tiiltl Bbrtrr{cblBaeMErx Ha perl4crporpaMMax c AByME
xpbr.rrbflMr,r, 1421. onpegeJrflJrr4cE, uyreM rr3Meperrr4fl rrJroqaAeft KoHrypoB 3TI{x
Jrr4Hr,Ift. p.nF. mtuuiI, noHTyp noropbrx rdcKalr{eH 6.nen4raponaHLreM cooeAHeft
Jrr.rHr'reft, ar{Br{BaJTeHTHI{e rur4pvHr,r otrpeAe ilflJrrtcb r,rHase. fIo exgIanaJIeHTHr,IM
rrrr4prrHaM He6JIeHAr4poBaHHr;rx ilfi],:^k7il- Mr,r crpor{Jrr4 saBr{cr{NrocTr{ BeJ]I4qr{H lg wx
or ury6r4Hbr lrtrnuru R. 14 Bare]r r4ctroJrr,BoBaJrr{ grr{ BaBl{crrMocrr{ AJra o[tr)eAeJle-
rturr Wy [o I.Jry6rrHe [Jrfl Tex ilytLvrfr., KoHryp Koropbrx r4cHa]r{eH 6.uengraponaHI4eM.
Peaynrrarr,r r4BMepeHrda ar(Br{BaJreI{TIrEIx rrrr4pr{H Jtrruuft no orAeJIEHr,IM pel'r{cTpo-
rpaN{MaM 6r,rrra eareM ycpeAHeHbr r{ cpeAHr{e sHaseHufl W7rrpvnetreHlr B ra6JI. 2.
Ha prac. 1 uauru r4aMepeHr4fl corrocraBrreHEr c peByrrr,raraMr{ vB L4). tr4rteetca
,cr{creMarr4secHoe paSJrr4qrre, He npeBbrrxarcrqee 10-15 uA, yMeHblrraloqeecE
[pI4 rrepexoAe K cJra6bIM JrrlHrrflM.

Bu6op MoAenefi atruocSep

Anarr.ra arrroc$ep gayx K-rraral{ToB 6rIJI rrpoBeAeH no MeroAlrr(e, upr.luarofi
n ftprrlrcHofi actpo{uausecxofi o6cepnaropuu (cu., HatrplrMep, [5]). B narueu
r{ccJreAoBaur{r{ Mr,r r{ctroJrbaoBaJrr{ cerr(y uogenefi [6], oxBarr,IBaloqlIx Arratra3or
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Pnc' 2'.{narparurra A*{ 9trp-e4eireuur e{{errzrrofi relrueparypu rr ycxopeElra clrJrrr rflrr(e-e'In AIrn enea4 p Gem (a) ra ?1 Leo (6)
Itpecrr,rk coorBe?crByer upr,ruaroft uogeuu

Puc. 3. Pacupegenerrre reMreparypbr B MoAerrrr [6] c uapauerpaMtr T16: 4g40,
lg g : 2,24 (xwptar. ruuua) ri B troJryoMtrrapravecnort uonenu [g] 

-

reMrreTaryp 7e1 or 3750 lo 6000 H u ycxopenrrfr. cal rfl)r(ecrr{ lg g: 0,7b =--:- 3,30.

.. Corracno yxaaannofr MeroArrfte AJrfi otrpeAeJrerrr(E rrapaMerpoB MoAeJrrr arMo-
cseprr, Raft trpaBuJro, rrprrMeHffrorcfi Tp]r HesaBr[crrMbrx xprrepr": ,oorarrrru-
nue na6.nroAaeMbrx r,r reopernnecftrrx upo{unefi ,o4opo4irrx -nunnft, 

cotrocraB_
JreEue na6.rro,qaeurrx. rr reoperuqecfirdx paiupe4enenu-ft areprrrr B ctrer(rpe aBeB-
.qEr r{JIu [oxaBareJleft qnera; pacqer rrolrtrBarllrounoro paBrroBecufi.. flo6xotrxy
iirrr pemnrra orr(a'arbcr or A.eraJrb,oro paccMorpeEVfi reMtreparyproft 

"rpy*ryp,BepxEux cJroeB arMoc{epu (cu. nume), To rrepBbre [Ba rr3 trepeqtrcfleHHbrx r(pu-
TeprreB lre MorJIrr 6rrtr uononbaoBaubr. Ilpurrrenenue Jrlrmb oluo"o *prr"pr"'r"
rro3BoJrfier Aarb oAHoBpe-MerrHoe otrpeAerreEue T16 z lg g. o4uaxo ecJrtT CAeJrarb
rrpeArroJroErel4e, qro_a{{exrznurye reMtreparyfn aneaa r o tII Bar(JrroqeHBr
B trpeAeJrax +800 t 150 H (cm. [7]), ro uB pacqera uogr,raaquorruoro pur"our.""
.qnx uunraft Fe u cr B crexrpe BBeaAbr p Gem (pnc.2, a) cne4yer, uro'lg,gMox;
trpuHlrlrarr aHaqerug or 1,6 go 2,6. Ananr,ra aruoc{epu p Gem, srru6r"HeuHrrft
aBropaMrr [8], rpnaer H peByJrbrary Zao : 4B4O ft, tg S : 2,24,, b;;";;il;;
trorraAalor Blryrpb Ar,raIraBoEoB IJrfi rrpurrfiTbrx rraMr[ trapaMerpoB. B cssau c aruM
o 4affineftrneM pacqerbr AJrf, p Gem rrrrr 6yley uporo4im c iroge.rrrro t6l, zrrep-
troJrr4poBaunoft 4nn ynasannbrx ana.renuft Tu6-u lg g.

ocranosutlrc.E HecHoJrbxo no4po6ree rra paccMorpeHr(r( paclpeAeJreurrr
T (r) n orofi rr,rogenr.

ouucanrae reMtreparypnoft crpynrypbr Bepx,ux oJroeB arlroc{eprr KpacHbrx
ruralrroB rpe6yer coBMecrHoro yqera nrnrrunn uonenyr.(r ocrouio'* co " cwi
,T rrpoqecooB, cBEBaHEbrx c MexaHrrqecftrM trepeuocoM arrepr[rr. Tax, uaupurrtep,
roilyqEro paBBfiTr{e trocrp-oerrffe nro4eueft nepxnefi {oroc{epnr K-rzranron uo.rry-
aMtrrrpuqecnrrM MeroAoM [9]. Olnaxo Ao Tex trop, trona BbrquoJrenrlg rre yfia]fiyr,
XATOft I.IB AAEHrIX trPOqECCOB flBJIflETCfi AOMIIIII{PYrcqUM, IrrItr 6YgEt V*,,"O ""IcoBMecrHoe 4eftcrnne, BoIIpoc o rroBe,qeHrlrr_pactrplAeJrerrafi TeMtreparypbr B Bepx-
HrIx cJrofix 6yAq ocraBarbca_orr(prrrbrM. Hi puc. 3'rr"r cparrrrlJrr( reMtreparypgoe
pactrpeAeJrenue T (r) rrro4enra [6] u uonyarruuprauecroft rroflern za [B]. Hu" .".nV",
IrB aroro ptrcyEHa, y}fie HaquHafi co cJroeB lg ruooo <-1,5 pacxo)fiAeHr(fi crarroBfr-cfl aHaqureJrbHbrMrr - BertrquHa L,T trpeBbrrtraer 200 It, oouoanoe Earrre trpeA_
IIOJIO?fieHI4e ooCToItT B ToM' sTo eCII4 aIIaJIIIS orpaHuquTb nurnr Cna6nruz rt yrrreper-
HDrMr{ tro 9r{BEBaJreHrnoft rUupune ilnr.r,flMu (r:. e. reuw, r(oropbre o6paayrorcd 4o-craroqHo rny60no n armoc{epe), a cu.rrnbrMr Jrurrr{fluu npeue6paru, ro *oi*iro
Ha,4eETbCfl, .rro raRoft arraJrlls 6y4er Maro qyBCTBrrreJreH x noneIenr,rrc T (t)
B Bepxlrr4x cJrorlx.

2 llan. Itprrmcxoit o6cepaaroptru, r. ?6
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Z -t Ps.c. 4, CPequee coAeplr(aHrle'
EteJIesa I1 cpeAlrer(BaAparI',rqHas
olnr6xa AJrr-rpyflfl nuulrit Fe I
B 3aBl,rclllrocrI'r ot nelraulruu I;l/1

trJIfl IIDIIHSTLIx rna'legl4 ii t'{t,tx-

poryp6y.,reurrocrl gnr B cem
(a) u 1r Leo (6)

l- - r-r-t-r-i*rl--t--,---- - i

- - - r-Fr- I- I - t-t- -t- -f - - 1-

,.. B crosx c Ig tus6 > 0,5 Tar(ffie cyqecrByror paarzqua B xoAe reMtreparypbr

g, r4y6ruofi (ctr. puc. 3). Paanuulrfi ranoro BuAa xapaxrepnbr AJIfl MoAeJIeu'

vqr,rrbrBaror[ux fiorrBer(quro u He yql,IrbrBaroq,ux ee (cu.] rranp-uMep, o6aop [10]).

hlt"rr"r.rino, r [8] a na.recrse r{cxoguoro upu6nuxenrag 6rrna nrr6pauluac-
mra6uponaunafi coIHerIIIaE MoAeJIb, ,. e. otoierr atrtrOC{epbl l(apiltrKa. SareU

arroprr [8] r,IsMeus.tlu flumb OrPyKTypy caMblx Bepxrux cJIOeB' OCTaBJIflE BEyT-

penlrue cJlor{ Her4aMerlrbrMrl. I(an uasecrno' yqeT HolrBeftq1lu oco6enso sa)fteE

i *og"r"" aruoc{ep BB,BA KapJrraros. B aruoc$epax Kpac,brx rrrra,roB sona

U64a*rrrrorO oepenOOa egep1ur xounenquefi paCIIoJIOE(ena r,ry6xte Tex CJIoeB?

rge {opivrupyercfl cuer(rp BbrxoAEqero [3ilyrleEr(fi.- npri pu'rr"p uo,r(Baquo,rroro paBrroBec,E 4nn oropofi uccJreAyeMoft anea4rr

v1 Leb urnreercs Jlyqruee corJlactre Melrqy peByJIbTaTaMu' troilyqerrr-blyf tro JIU-

i""" C, u Fe (prc. 2, 6). OruerrrM, qro crrcreMartrrrecr(a, omlr6xa r 0,2dex onpe-

AeJreH\Ls coAepE(aIIIIfl IIpI{BOAI,IT I( CABUIy ilVtIJafi troHtrBaquoHHOIO paBlloBecvfr

[fr*.poo ", 
tSO H. flptguouarafl'.-qr^o -a$6enr,rran 

reYrcp-qrypa arofi aBeBAhr

rarlr(e rrerntrr , ,peg"iri 4900_,4700 H, 
-girx 

Tq : 4850 t( troJryrlxM Ig {:l- 2,6. Ha uaurui"rag, roqEocrb orrpeAeJreurrr- 16 g He Jlyqme =t0,3 dex. 3ro
o6CrosrelrcTBo MbI 6y4eu uMerb s AaIsHefiileM B BuAy trpu OtrpeAeJIeIIuI4 xIrMI{-
qecKofo co[ep]r(aHl,rf .

Muxporyp6yJreurrlocrb

MerOA oIIpeAeJIeHufi -Mllltpgryp6ynenrrocTll 9CIIOBaH Ha aEaJIIIBe tt:ull.rafi

o paBJTTrTIHBIMII anBr{BaJIeHTI{bIMIl ml{pullaMrr Wx. Mw u-crloJrbSoBalu c'na6rre u
yMepe,Ho ctrrrbrrbre ,m',,,lt (Iryt __( Z2O mL1, rrMerr,o 138 ruuuft Fe I s cyryqas

F Ctm v 137 nu',urft Fe I [Jrfi ?1. Leo, cuurafl, qro AJrrr aroro aJreMe,ra trMercrcx

uau6olee HaAerfiIIbIe OilpeAeJIeHIIfl cuJI OCquJIJIfiropoB. H tOlry,I(e TOJIsKo llur.vrzt

Fe I Aocraroqllo paBrroMepHo BarroJrHrrror AuallaBolr aKBrrBaJreHTEErx rtruptrE or
0 no 220 mA. Bce 

-rrvr:ultut 
6rrnu paa6urbr Ha 10 rpyuu B BaBrrclrMocrtr or BeIuqrlubr

Vf^, Ai" xaxt^ofi rrrr*ttw BbrqlrcJrflJrocb co^eplr(a,'ue lfieJl^e,a 1g e Qe) trpu pa3-

Jrrrqrrbrx BHaqeHI,Iflx rrtunporyp6yJlellrgocru l- or 0 go 3 rrvr/c. Ilo46upauocr
,"-r"*" Er, "p, KoropoM cpeg11ue AJrfl rpytrtr BeJrru1lubl lg e (Fe) coBtra[aJlu

B trpeAeJIax cpeftnexna4patnsuoft oruu6xlr. Hall-yuruuu o6paao:u oroMy ycJlgB,rnl

ygoBJlerBopse, s"a=enr-e Et : 2,0 twlc 4JrE 
p Gem.u Et: 2'5 xu/c unn X,--ll:

(pnc.4). Omu6xa onpeAeJreguff BeJruqrrgbl f 1ro nauefi oqeHae cocraBJlfler U'J nM/c.

XraMu.Iecfiuft cocran

Ha ocHose uogenefi, coorBercrByloq,rlx uapaMerpaM, yKaBaHHbru n ta6l' 3'
66lo upouBBeAeHo otrpe[eJleglIe xI(Mr(qeCHoIo cOCraBa atuoc{ep areag. [nn
Tar(oro anaJlrdaa neo6xo4ulto pactroJra1aTb lra4elr{EbrMr( Aa}IHbrMr[ o Buaqeullflx

CIIJr.ocqIIJIJIflropoB AJIS Bcex ucCJIe[yeMbIx ttuuufr'. B HprruCroft acrpo6uauue-

"*on 
oO""prur6p* Ha_trporfl)r(enrar,r uuoiux Jrer ne4etCr Pq6ota uo c6opy u

peAyrqutr BeJursEH gl. Tar, EatrprlMep, Boapuyr u Eoapuyx [3] ouy6lzxonal-z
6u6ur,rorpa {rrlo AJrfl crrJr ocqrrJrJrsropoB u r(x sHarIeEuE' upuMeIreEHbIe trpr{ anaJrr[3e

rpex cBepxrurallToB HJIacCa F. CuCtervra SI,IJI oCqUJIJIflTOpoB' upllusTas HaMII,

u
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SiI
Si II
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5
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7
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0,51
8,57
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l,tll
6,5l
7,29
I ,Zi)
6,44
2,89
,(1t
5,01
4,90
/+,12

4.tB
5,61
D,0D
5.79
7,54
7,30
5,05

4

5
7
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2
12

2
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11

30
12

5
:16

7
20

n 1-

18
1/t

0,82
9,08
6,52
7,50
6,49
7,24
t,lo
6,43
3,08
3,06
ro,l2

5,02
4,64
4,50
5,57
lr. tl /
5.71,
7,56
7,39
5,29

1,10
8,61
6,32
7,62
6,49
7,65
7,55
6,36
3,05
3,00
1r,86

4,82
4,0lt
4,21
5,61
5,50
5,35
7,55
/,5tl
4,55

6,25
4,52

J, Ozl

2,21t
2,01r
I (O

2,56
2,3,1
2,r2
2,04,
1,01
1,35
0,52
1,18
0,73
0,78
0.75
1,99

6,36
4,40
4,14
3,51t

z,n4
2,83
2,89
z,oLt
2,51
2,68
1,5ti
1,82
1.12
1,1-r0

t,2t
1,45
1\l Z
1,90

6,08
.1,24

4,tlZ
2,90
2,24
, ),,,

2,56
2,56
2,10
2,40
2,/t0
1,13
1,59
0,83
1,26
1,06
0,70
1,42
0,93

Nil
Cu
Zn
Srl
YI
YI
Zrl
Zr)
1\,Io

Ba
Ba
La
Ce,
Prl
Nd
Sm
Eu
Gd
WI

44
2
2
I

10
10

5
2
1

5

8
4
5
D

1

2
I

IJIfi MHoIIIx 9JIeMeIIToB oIIEpaeTCfl Ha oTI4 peByJIbTaTLI. O4uano co BpeMeHr4 rry6-
Jrl4Hartrulr [3] n lureparype rrofiBr{Jrrrcb lro;brg Aarrnr,re od zslreper;1rflx g! rr Bpe-MeH )r(rr3rrl't aroMoB B Bos6yrfiAeHHoM cocro flHw:lr. Haulr 6rrnra c4e;rann" ueo6io-
nr4Mr,Ie r{BMeHelrrlrfl r4 yToqEeHr{tt1 caM],r SlraqeHlrfl lg gl npraaeAeHbl B Ta6il.2.
-., ,P^.:rl"l:lH- oupeAene'r{fl co^ep*rarrtrn erreMerrroB r aruil{el"; E-e;;;?' IJeo, a raHlr(e xuMrrqecKl{fi cocraB arMoc{epbr Conuqa [pr,rBeAeribr B ,ra6r. 4'.cogepxaur,rfl aJreMerrroF^[qIEr B trrftaJre, n ror-opofi, ran o6irsuo, AJrfl BoAopoAa
trpr{H'nro lg 

" 
(fl) :'72,0. Ha puc. 5 upe4cran.reno cofiocraBJreurre xuMrrqecxorococraBa arrrroc{ep rrccJreAyeMbrx BBesA u co.urqa:

A lg e : lg e (El)* - lg e (El)6.
Ananus ra6fi. 4 a puc.5 uosnoilrar HaM cAeJrarb cJreAyrcrque Ba*rroqeH,,fi.1. B cuexrpax B Gem r4 ?1 Lgo ga6irro4gro] cfl. trn*mwrByx cra^ufi uonnaaqura
cJreEyrorqux AeBflrr4 aJreMeHroB; Si, Sc, Ti, V, Cr, Fe, y , Zr,- Ba, Bu ,"*"ror"rie*si u v, y 11 Leo prMeercfi Aocraroquo xopo,,ee corJracue Merr(Ay coAep)fiag,rfiM,,
otrpe4eJrenubrMlr rro Hefi Tp arr,tlbrM gJreMeETaM rr r4oraM,

?'^9l^paFtreHrroe HaMu coAep)fiaHl4e rr\rrufl. tro ar(BrtBaJrerrruoft mrurprrlre 6JreH-
arr l, 6708 A rtromno _paccMarpr4Barb Jrrrrrrb Kar( Bepxurrft upe4eu. Cpe[ra EpyrrrxJrer*ux aJreMerrroB o6par{aer na ce6s B'rirMa*rre u-a6rrron c jr'y, r,i ;;;6;ri;;Si s arMoc{epax o6erax BBeBA.

3. co4eprxarrr4re aJreMeEToB rpy_rrtrbr E(eJreBa, tro-Br4Ar[MoMy, 6.rnaxo K coJr-

:fliy1^lr^1xcxr-roqeur4eM Mn) y p._ Cem r{ rrecrorrbno BBrme corueqnoro y
?^ Leo. L;oAeplr(aHrre lHeJre3a r arrr,roc{epax r,r B Gem, n 11 Leo coorBercrByer coJr_HeqHoMy sEaseErrlo. 06e aaea4rr r4Meror BHaqr,rrerbnrrft raa6rr rox Co. "Oguano
TpyArro Hacrar{Barr, Ea Be_ilr{quHe arofo r4a6,brrKa Ao rex trop, troKa ne 6yayiyure_
}|'^Ail-!yt o cBepxrorrxoft crpynrype gna'6onrml4rrcrBa rnc-cnegyelrrrx jrrair"ft Co.dro saMesaHrre orHocr4,rcfr. n K ApyrrrM aJreMeHraM, ilL4]r{]slfi noioprrx o6.ra4aror

ilD

SBeaAa rus,H lcg Et, Hn/c SBeBIa Tu6,H lcc E, i Hnr/c

[i Gem 4840 2,24 2,0 11 Leo 1r850 2,6 2,5

2*
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P1c.5. Cpanncnr.re coAepBalIIIr{ a,rlcIICHroB n atrtocdlepax B Gern,11 Leo tt Co;rul1a

cBepxroHnoft crpyxtypoli. flocxo.rbl(y ItJII,IflHI,Ie cBepxroHltoli crpyxrypl,I riqcro
paccr{arprrBaror naH 

- 
lleftctnr.re (AorIoJIIrIrreJrblrofi) MI,rKporyp6y.[eHrHoc'rl,I [11],

TO I,rO7r{HO HaAoflTE,Cfl, rrTo lralrNreHce rroABepiIieIIHblMI{ BJII{fl}II{IO CBepXTOHItofi

crpyr{ryprr oHa}HyrCfI clra6ue JII{}II,II4. llpu aTou pacIIeT Be;[LIqIIH lg e g.nr N4n u
Co no Jrr4Hrrflilr c Wt, .--80 roanorner rrolrrralrrb r,IB6LIToIt arllr gJIeN{e}IToB .TIlIlIr"

ua 0,211 n0,71+ ArrE 13 Gern lr Ha 0,03 r'r 0,09 Arfl T1 Leo'
lt. l) utflay, c relr, rrro co/{epiriaHr{e Sr onpeAeJrflJlocb no oAHofi Jrl*lutrrlnt I\'ILI He

r,roirier,r yBepeHrro roBOpr{rrr o BeJII4qI4Irax LTS6LITI{a eroro sJIer{eHTa. Bapi,rii I'I peA-

KoBerreJrbr{r,re DJrerre}rrbr HaxoAflTcE B }Ie6oJIbIrIoN{ Ae+IlIIr{Te ilo orHorlrenl'Ilo H coJr-

Heyrrbrtr{ BHaqeHr.{fl}r B arilroc+epe p Gem I4 B He6oJrblnoM I4B6bIrI{e Il arMoc$epe

11 Leo. X,Iorsrro Barlo4oBpI,ITE, il36bITolt W u atuoc{epax^alrl{x SBeBA'' 5. I,Ir,r npoBcJrr,r cpaBlrer{rre Harrrrrx peByJrr,raroe qra p Gem c o[peAeJroullflr{r{,
ony6tr,rxoealrlrlrNrr,r g [B]. Paa,[uquf , Ha HaIU BBr-JIfl[, HocflT I,I cllcre]Iarl{tlccxlrtr{,
!r c.rryt1nfis61fi xapaxrep, Cr.rcrelrarr,rqecxl{e r.Ioryr BoBHI,IHI{yrr, I'I3-3a paS"rrI'ltII4tI

B DItBr,lBaJIeHrIIbIx rrrnpl,IHa-\ (clr. pl,Ic. 1) u ctpyxtype flpllrleHfIellb]x r{oAo.ueii aT-

nocr[ep, B To ]tpet{fl xax c;ryuafiHr,re o6ycJroBJIeFI6I cr4JraMI4 ocqlr,'rirtrropoBr yrleroM

cBepxrol{Hofi crpyxrypbr r4 Il rrenoropbrx cJlyqaflx, BoBtlo}IiIIo, Aa;fie paitirllql'Iel'I
n na6oPax ltlurafr,

Anropr,r 6naro4aprtr,r JI. C. Iro6rlnxooy 3a qeHIILIe coBerbl, a Taltilie
f. IJ. IIIapauonotl r,r E. IzI. llir,Ira.rrHnrtofr aa uortoull n o6pa6otxe ua6nrc4are.nr,-
HOlro xIaTepI4aJIa.
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XUMIITIECHI4}:I COCTAB ATMOC@EPbI
(METAJIil?IqECHOIIu BBEBAbI Cmp}Iyc

[1. C. Canauos

Ifa ocnonar'rr'rr'r na6nrop'etltti-r IB] lrero4ou lroTie.rreii auroc$ep 13\rlrcrr xr,*rr,r.rccxr.rii cocraBarlrocr[epn (il{eraJrJl]'lqecltoii> rtlree/1u, nxo;llrricii R cr{crer{y crprry". c rapaucrparrr.r arrrrocdre-pr'r 2r,I, : 10150 ll ,Ig g: 4,3 t9l r.r [, == 2,0 n*/c orpoxornro, con.pr,nu,ro 26 a,reuenron
(ra6;1. 1, puc. {). Anoltarrar,r \r{r{[qecnoro cocraBa corrocraBJrcrrbr c p03)r,xr,raratr,r],r AJrrr rexo_roprnx Apyrr,rx Arn-,rncap.

CITEMICAL col\{posITIoN oF ATI,IospHERE or. (METALLIC_LINE) srARS;SIRIUS, hy 1' s' sat'artou.- Using the obscrvational data [8] ancl moclei atmosphere rnetho4"the chcmical composir.ion of <<metaric-li,e> star sirius A is lounrr. Th. ;;;;;;;";';,;elemcnts have bc.on obtainocl ri.itli fcl _- 10150 ti, lg g : zr,B [U] anrl 11 ._ 2,0 km/s(tablo {, {ig' 1)' l'hc establishcd chernicai composition is comparctl rvil,h thc rcsull,s lor se-r,eral other. Am-stars.

I{e,uo HacTotlqero I{ccJIeAoBarlrlfl flBJlffercs onpe[eJreHr,re xr4tr{r,rtrec*oro co-craBa arMoc{iepu cr,rpr'ryca A (a cMa) meto4ou uoge.nefi arr,roc{ep. l{an r.ranecrno-
9::"u"^:::1^ei11 1"oia"o{ auea4ori,'"o.r""rrufi r.ra npxofi ,o?ril, 'Ci'+"-;";;;l
r)orr - oeJroro nflpJrr{K&. (Jcnonnr,re rrapa]rerpr,r e.rofi ]nofiuorir cr,rcrel.11,r ,, 

"a 
,rn_.rrroqttounrrfi craryc nprrBcAeHbr, rranpuuep, i li,l,2l. Hnolii".ii_er.r r4g.rroirie,r{r{;peur 6y4er r'rATr{ TOJr6r(o o6 ar,rroc(rapn ,rp*o"o Hor{rorrerrra, Horopr,ir,l, HaH no^a_saJlr'r lIccJIeAoBaHl'Ifl [2-4), no xrtnrrlrecnor{y cocrauy a'rlrocrfeprir;;;;;;;r;;-

TaJI"rrL{arecHor,i> ar ea40ii.
B 'rr'r'reparype I{n'reeTcFI pfl{ peByJJLTaTots I,IBt{cpenrait axr}r{Ra"ire}I?Hrn\ [rrrpr4g;runur,i n cnexrpeCrrpr4Jlqa A12; E_Tl. a "poo"l"I*;i;-;;;"r" 6r,r.nr.r r,rcno.rrr,-SoBaHbr AauHr,re I{o.nn [81. om ro.r;r1s11,,, nb rra6.rrro4e,,,',^ii a o6oarnoii rrrrnnn_crrci;t or 0,8 4o 1.5 A/ru,rr (10 A/.trnr u rrndpaxpacrrori o6,,racrrr .;#;r',I):';f;,;;;,1:rrr,r r4 0xBar'rBaror cne*rpa.rb.rr,rr? 4r.ranaaon-o,r 3100 ao sgoo a. rr"l,,r"aijr;;r,;"na6.uroAenras Be.rr;na r.r ,(pu.nr,rm" l.ri ""pl"rr{oHorr 

(oruor.,enne crr.r{a,ua r{ urvrrv900 u Br']ru€; paape-eriinn 0,2-ij,i Ai'rropurrr,rx .rrrrn,rr,i i.'i,' e,"'ir"r. ii"iiD CleKTpe cnprayca [or(aaaJrr4_],rx 
'oporuy]o cxoAr,rl,rocrr, c pe3v.i.r]ra.ralrn .Ho.urr.

9q9+r:n paBrrocrr, 
_ (l(o.nr,-Lic.rn,' ,I(pi,r,,,r,r) ne,r n,,^i "t'g tV,l), coc1.irr,,,ncr0,02 der cor.rracuo [gl. 

t uva't' tttt' rt

.r#|;fl""iitlu'u'ro raparlerpoR rIoAerrlr a*rocsep, cuprryca no4po6rro o6-
(lonocT.srenr'relt na6nIo,{&crvrrrx rr reopeTr,rqecxr.rx a6co.rrroTrrr{r r,r orlrocr,rreJrE,-Irhrx rroTor(oB, rror{aBareJrer-r uBe?a u npo{r,rneir 6a.rrr,lrepoua"r*;rlrrtr.rr? 6r,r.rrraIroJI yrleII6I CJIeAyIOqrIe B eJrI,IrII{IILI :

'l',.,h : 10150 + :100 H, lg g : 4,30 l_ 0,10.
l'Irrxporyp6vJreHrHafl cr(opocrr, [ 1 oqenuraJracb r4B aFra,rrr{Bir ru'lrfi Fe I,Fe II n Ti II' I{ co;xanenulo' HI{ ,AI{H I{B Err{x aJreMeHToB }re r.r,\reer AocTaroqrror.oxoJrr'rqecrBa cr{JrE,}rrrrx ,nrtnft [J]fl HaAeil{Hor.o olpeAeJrenr.ra f 1. c;,*, 

.-r;;;;'.r;
gnn lrwunft Fe I lromno Jrrrurr, BanJrroqr{rrr, qro rrr,rnporyp6y#rr.r,o""u r{o}rier rla-roAlrrrrcE BJryrplr Arlaftaaolra 7,5_Z,S xtr/c.

YCJIOBI{IO OTCYTCTBI{fi XOAA COiIEPE{AHUA Ig I OT sxtsIltsA;rErrrrrOit ruI,IPI4H],I W,Xgtn ,,vuuft Fe II rrara.rryqrur.rnr o6paaou^ygoBirerBopfle:r auaveHr,re f,, paBr{oe1,6 nmlc, B ro )r{e tspeMrr 4.rra Ti ir - z,i"^i7"."n"p.orov*,r" r.rccJreAoBaHr4nu' 3,4,9] raxrne -naror aHa'reur're Er, Ba*JrrorreH'oe B r4HrepBa;re 1,5-3,0 xu/c.B cnseu c eTI4Ir 6r,r"no upun,To, qTo Belr4uu,a ulrnporyp6yJrelrrrrocrrr Jremr{TB rpeAeJrax 2.0 + 0-5 x-u7c, rr ('o[ep],r{aHr4sD,rerrerror'6,iir orp"4o..ro,,or co Brra_seH LICrr [1 : 2,0 xrr/c.
.{'rrr aua.nu,a xr4Mr4rrec*oro cocraBa aruoc{epu cupnyca r,r, crrr4cna, ony6nra_r(oBaI'IHoro s IB], 6r,rr,n oro6paur,r Jrrt,Mrt, AJr.a Horophlx r{MeroTcff xoporrr4e oripe_
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VII

6,89
7,73
7,61)
6,25
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Cr II
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FeI
Fe II
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i(r

I
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ne.[eHI,t'I 0I,IJI OCIII4JIJIflTOpoB II KOTOpbIe, HaH IIpaBIIJIO' I',ICIIOJIbSOBflJII4CL HaMI{ paHee

npI,I aHaJII,Ise atrlocsep ApyrI4x (NIerarflI',IqecHI'IxD 3Be3A'

B ra6.lrlrrle ilpr,1Be[eHo cpeAHee coAep]rialrlre EJierrellroB B ar]IOC6epe crapr'ryca.

A *..n"pro,.i 
"ro"Oq" 

oro'it ra6nuqu, lnuturu, BIraaIeHI,IE lg e6 g.nx connrl'I,oft
atlrocoepr,r B Tofi ?I{e cl'Icrelle 0I'IJI ocqI4JIJrflTopoB'

H" plrc. 1 npeA0raBJreHo pa3irr4rr1.re B xr4Lrr{arecHor[ CocraBe aTuoc$ep cllpr'nyca

ra Co.uri,1a: A l[ e: Ig e* - lg eo. laun onpeAe.reHl,Ifl AonoJIIIeHbI peByJILra-

rr"." ulili Bn ,ig tloirrk, ulo [11]. Cooroerc'uyiorqne BeJII'IIII'IH''I lg s.'; g'na

errrx aJrerleltton 6r,r;rI,r Luy6rirnHooaurr s [12-1111' I{ax cJIeAyer r'ra pr'rc'-1 , rrerHI{e

,r,ar"n.,- 6epr,rn.ru,rft u 6op naxo [\fr.tgtr B sHaqLIreJIF,uOll [e$r'rqlrre, AJItr 6Opa ue-'nu-

.rr,rrra A lg e gocrnr.oar--i,Oaex. C pocrorr a'Iollllot'o Horlepa paaHocrb A Ig e

.y,ra"rrrnrr"oarcs. Ec;rr,r co,qepliiaHr{e r(r4cJropoAa r,1 yIJIepOAa elqe HI'IiI{e goJIHeTIHO-

IO, rO aSOT I{XleeT Oollepr{{aHr're y}rre qyTb BLl[Ie COiIIIeqiloIo. I4ueercs aauernr',rfi

,rr6orrott r{aTplrfl. co4epiriaHr.le HaJrr,qr{E r,r c(aIIAlIfl TIyTL BLIUIo CO;rHSqHLII BHa-

uenufi; xur, o-r.,"rurociu [15], raxoe n.oBeAe]rr,Ie Ca, Sc xapar(repHo [rfl ro'pfqux

Am-sseaA. N,louoronnoe yBeJrr,lareHr,re A Ig e IIapyIIIaercf B c"Ilyqae ]IieJIe3a, OA-

rTaKo rr ero coAepiriitr{r4erroBbrrrreHo npr{NrepIIo Ha 0,5 Ctex fio.oTHoIUeHI'IIO K COJI-

,ar.rrnry, (n aruoc$epe Cupr,ryca orn inreeot uaI,t6onsrur.rfr ue6urroH Fe uo cpan-

HeHl;llO C TeNI, .ITO BOTpeqaeTCtI AJIrI I'ICCJIeAOBaIIHH\ Hax{U paHee 6O'nee xO;rrl4rrrrX

Anr anea4) . Bor.. qelr Ha nopfl[or( yBerrr,rqeHlr coAep]IiaHIIf Sr, Y u Zr.If.an-
6O.rrr,urCro Brrflarellnfl AOCTI{IaeT BeJILIaIIIHa AIge 4.1n OJIeMeHTOB I.pynlbl JIaIITaHa'

IIal,r6o.nee Halleirirro Gp.a"rrarcs r,rs6brroH La (no ruectu lnnr'rnrt)' Cpegura ne-

,rrr4rrr{trii (naneutenuat tb .rrrc.,ry.nrnuuit) A lg e (R. tr.) AJrfl pe[HoBeNIeJrlHbIx l]JIe-

trrerrroB panna 1,66.
Irlnrepecuo corrocraBrrrrr aHoN,raJlr4I{ xl.IN[I4aIecxoro cocraBa arilloc6epbl Cupuyca

c pc3yJIi,raraNllr AJl ,{ Hexoropllx Apyrllx Arn-aneaA' Ha puc' 2 upegcran;reHC) cpaB-

IIEHI,IC BE.III,IIIITH

[Algei -' Alge (]il) - Alge (Fe)

nrrrr BBea4 a CMa, 16 Ori [16] u lt3Peg 1171. !7e

c[eJIarb cJIeAYIOrqlle BIJBOIDI.

paccMorpenufr. Pxc. 2 uoxno

t. tr4ueetcs corJracl4e s o6tqeN{ xapaxrepe pocra Be.lruarlru IA lg e] c yBeJIIrqe-

HllETI ATO},IHOIO BECA,

2. tr{UeerCg IOCTaTOqHO xopO111ee COIJIaCI{g B aHOl{aJII4flx EJISIISHTOB Tft}IieJlee

Ti n;rs rpex BBeBA.^il;;;;";; uro eS{eHrI4BH'Ie re}Iileparyplr slreBA 16 ori n

cr CMa purornurorcfl lra 2250'H. Tp&is BBeBAa, 43 Peg, I{NIeer 6nnsrtyro H

a CMa ,4,qr.nrru"ylo reMrleparYPY (Tr,'t,:9800 lt), oAHaIto Berlr{qr{Hbr ycxopetll{n

,"roru, ,rrr,.ctu lg g paBJII4qaIorctI y HI4x na 0,5 c[ex'
3. If au6olr,rrre-piarrrqr4fl aHoNraJrr.rfi ua6.nrogalorctr cpeAI4 rIerHl4x sJreMeHToB'

Mo;nuo aauo4ospr'lri, rrro I{}IerIHo STrr SJrer{entr'r uara6onee qyBcrBurerE'Hr'I H r{3-

Merreul{firr {rasulecHux ycnoarafi r atuoc$epax sBeaA'

4. Pae6poc anotranufi or sBeSAbr H sBe3Ae AJITI sJleMeHton tsxrenee (lo He-

rrar,rHoro trpeBoCxo[I4t paa6poc [JIfl aJIeMeHToB IpyilIII{ }IteJIeBa, coAep}Itan:Ilfl lto-

rophrx orpeAeJr ErorcE c nau6onr,ureft toquoctr'ro'
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Pac. l, Cpanneurae xri-
Mr4qecHoro cocTaBa aTMO-
c$ep Crapzyca r,r Co.rruqa

CBerJIble r{pyrr(Rr,r coorBeTct
ByIOr OnpeEeJleHr,rflM, BblrroJr-
HeHHbrM '[o oAHofi ,Ilu}Ir.il.r.
CoAepxaHLr.E gJreMeI{ToB or
6epr4rrr.rs Eo Rr4cropoAa a a
r4MCTBOBaHbr uB rr,lTeparypHElx
AaHHbrx (cu. rercr)

1,0

lo

o

ALg e

a

a
o .oa

o oo
tot o

a

--46
{

llttt

/oPuc, 2. Cpannerue xrr-
illlqecHoro eocraBa (HOp_
r\urpoBaHHoro r, nroje,]y)
aTrrocsep Tpex (rferaJr_
d-iltqccl{t{x)) 3BC3a: q.
CMa (/), 16 Ori (2\. 4Z
Peg (J) u Co,rmla

BeC 0

BN
Naflt P

t'fg St S

hTL Cr Fe NL ZnSr ZrBaCB
Sc1/MnCoCr y L0 Nd

Eu

6d

Z'
XX

+

. T 'i.
+f

.+It;
+Ix

X
_x+x

++
'i+
x

x+

x

++
x2
+J

c No Mg sL ca sc TL v cP Mn Fe co Nffi

-4o

_5. [.nn- EJreMeHroB, pacrroJroir{eHHr,rx nocJreAotsareJrbHo
ra6.rrr.rqrr Men4etreena, na6.rrrogaercr 4rorznarr ((BorrHa) uc r{aHcr.rMyMaMr{ [Jrfl v u co r{ nrr4Hr4r{yMot{ [Jrfl Fe,
.(ena6pr, 1985 r.

B TpeTbeM [epr4oAe
Be,TI{III{HaX IA Ig eI

"Ilureparypa
l^. t!9m I{.- Ztschr. Astroph-ys., 1964, Bd. 60, S. 115_164.2. D'Antona Z.- Astron. *,f A.t.opfr-i,,-"iSBZ, 
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. 
-f1a,-"p.'289_296.
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u"?:!:rf A; A;: I4ae., I(pirrr. u.rpoipi,,i o0".., rs6:, ,.'is', Z"."ztc-_zrs.4' ntrotn J. L.. Girtoericrt' o., strom I(.. M.- AsLrophys. J., a966, vor . r4t. p. Bg0_giB.l. lypuyn A. A.-"Izr,a. ltpo,rr. a"r[o6,,r.'"0... lbili:;."is,'.. izj' r:a.
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'9.
10.
[t.
12.
13.

14.
15.
,16.

il7.

663-669.

212, L. 1.01.-

Rov. Astron. Soc., 1978, vol' 182, p. 249-273.-e."- 
I4;;. Hpto,r.'acrpoifra. o6c.,'.1-983, r.^67, c' 3-L2'

c.' r,irrl Hp"". u"rp-o6"t.-o6c., i983, Trf8, ". 
l'21'-'l'33'

n"rpo4rrr. b6c., 1985,-r. 71, c. 1'44-t52.

E/l H 5%.338.3

CI{ M B ITO TI{IIECT(A fl SATMEHHO-IEPEMEHHAfl
CI Cyg.

TTBPEMEHHOCTb XOJIOIHO|O HOMTIOHEHTA

T. C. Ben.axlrua

lloraaano, rrro xoJroArlr,rrl xolrnoncnr s aarlrenHoft cr.IcTer{e CI Cyg flBJr-fiercfl lrepeMerlHbrM

.aMrur}rryAa xo,ne6aunt:i ero 6lecna A7 < 0T4, Bperlfl [epeIIeHHOcrI't 40-60 cvr' llanectuo,

arro Dror norrro,errr xraccu+r.ulr,rpoBau r(ax rr{raHr M4 III [1]. floorouy ero Mo]nHo orrrecrr{

H l{pagpbrr\{ [OnyflpaBIIJIbHblM IIepe]IeHHbIlf Tllla SR cOUaCnO X.rraCcr'r{tlHaquu [7]'

SYMBIOTIC ECLIPSING BINARY STAR CI CYg. THtr COLD CONIPONEN'T VA-

RIABILITY, by T. s. Belyakina.- \t has beel] sh$'on that the co]d component of cI
cyg eclipsing binary systemls a variablc star. The amplitude of its brightness variations is

,fo""t l7 < Ory+ *iitt il the time interval of 40-i]0 days. This component being the red

.giant M4 IIi ttl can bc attributed as SR type variability according to GCVS cl;lssifica-

tion [71.

Ct,rn6uorrn.IecxaE IIepeMelIHatI CI Cyg flBJITeTCE Ctl-Creuoft, coCtonulefi raa

xo.noqHo1o t-I{IaIIra, ropiueit sBeBAtI I'I IaBa [{]. V uee Ha6[IoAalorcfl I{ BcIIbIIIIHtr{'

o6yc.ronnefrHble IopflIu4M ItoI\4rIoHeHToM, trl SaTI\{eHtr{8, I(oIAa xoJIoAHLIfi ItoMtIoHgIIT

uunpurrn., or na6irrogareJrfl ropflr{I4fi 11-31'
3naqurersgbrii $orouerpnuecgllir 1vtarepllaJl, petyJrrl^p_Ho floryrlaeMl]ur \iltt

CI CVg n I{pr,rrrrcHot u"rpo6"rr.rqec*ofi o6cepnaroplru c 7973 r.12,41, roilBorrr{rr

uorguoinru tio;re6auun 6necra enle oAHoIo nuga. Onr'r I,MeIor NIaI(CI{MaJrr'Hyro aNI-

rrJrr,rryAy B troJroce npolycHaHr4A {u.nlrpa T,uecno.nrxo MeHLmyIo n {ulrrpe 8.,

rr coBcer{ ,a ,puooo'orrl" o $unirpe U. Xapur,repuoe BpeIvIf srrrx noJle6aur{fi

iO--OO cyr- Oun ";;;;; rrnnu, tu pr". 1, 
-rUe uiueceu' UBV-uavepeuus CI

J. D.
2445000+ B-vl J. D.

24450 00+ B_v I ,_,

2108,57
tt37,51
,1t65,4L

466,r+il
470,43
490,37
514,/t0

.51l6,36
:i23,33
526,1t0
528,37
530,39
552,38

10,,r,90:
r0,95:
10,82
10,80
10,78
10,73
10,78
10,76
10,72
10,68
1,0,70
r0,71,
10,83

1,,,,31:
1,24"

1,30
1",41

1,33
1,31-r

t,29
1,32
1,3rr
1,32
1,33
1,,28

-0r,,25:
-0,36:
-0,34
-0,33
-0,46*0,41

-0,45
-0,36
-0,38
-0,40
-0,35r
-0,38
-0,45

553,39
562,38
578,2B
5,q2,30
584,2b
589,29
605,23
619,21
637,19
646,19
663,18
664,17
673,17

t0'",83
10,81
10,72
10,69
10,68
10,69
10,76
10,80
10,7 4
r0,80
10,85:
10,83
10,80

L*,27
,1,,27

L,30
1,36
1,35
1,33
4,,29
i,25
1,35
1,31
L,281
7,26
'1.,34"

-o'',38
-0,40
-0,37
-0,36
-0,34*0,34

-0,38
-0,40
-0,35
-0,3t1
-0,4r:
-0,3s
-0,35
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Pnc, l, tr{cMeueHu.fi 6;recna

5400 J.foo

CI Cyg s 1981 r 1983 rr.

t700

Cyg, rr,rnoJrlreEubre Ha 64-cM
MerrucKoBOM reTtecHotre Hprru-
cfiofi acrpO$.aauvecxofi o6cep-
Baropuu n 19Bl r.I41a{gSBr.
flocle4nze trpeAcraBJreubr
B4ecb B ra6n.1. B arn nepzogrr
oTcyTCTBOBaJITI BHaqtrTeJIbIrbIe
uBMeHeHrd.E flpr(ocrrr CI Cyg,
TaI(Ue, fial( BctrBlmfirr II aaT-
Menufl. floarouy ryqme Ba-
Merghr ue6onrmue xore6anus
6necxa.

lla pwc. I nagav., qro rr
aMtrJru?y4hr orux rore6arrrdfi,
tr trpoAoJrlr(uTeJTblrocTb Hetro-
CTOEIIEbI.

flocnomny onrr 6onrue
trpoflBJrffrorcs. s 6oilee AJrr,rE-
EoBoJTHOBOM ZByqeEI{u, To ec-
TecTBeIIEO trpeAnoJroE(trrTb, qTo
aru none6anraa o6ycnoBJreHhr
trepeMerrEooTBro npacHoro KoM-
troHerrra CI Cyg. tr{H-{orouer-
pt4E TaHffie cBuAeTeJrbcTByeT B
troJrbSy Tar(oIo trpeAtroJro}}(e_
nzs [5]. O4nano lre4ocrarou-
HOe xoruqecTBo EaHrrbrx He
IroBBOJrr4JrO aBropaM otrpeAe_
Jlurb BpeMennliro xapanreprr-
crrrxy arofi uepeueuuocrr4.

V6e4ure.rr,nhrM noArBeprx-
AelrrreM gTOMy cJrylKaT TaKlr(e
ua6.rlo4ennn CI Cyg, BhrtroJr-
IreHnbre n 1982 r. n ltprrruy

i

i .tnt -'
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t

J.r.z44,rroo + 2oo Joo

Pnc. 2, llatreuenrae 6;recxa CI Cyg s lgf 2 r.
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/18

oAEoBpeMeHuona 64-cu MeHI{cItoBoM TeJrecxofie B cr4creMe, 6nraaroit UBVr-wvzn-
725-_c_nr pe$nexrope ABT-1I B cr{creMe, 6nraaxofi UBVRI i6l.

Ha plrc. 2 npe[cran.rrerra roJrbxo sacrb arrrx na6.,rrogenzfi, a r,ruenuo r l, v, (J--
npnBr,re 6necxa. B 19Bz r. trpor4BomJro oqepeAuoe aarMerrr{e B crrcreMa cI cyg,qro xopolxo BT4AHO Ha npr4BeAeHHbrx npr{Brrx 6recxa: oHo trpof,BJr flercs ,u 0 i
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I-xpunux 6.rrecHa II He B,IIlIfler Ha I4SryrIeHI{e B noJroce nponycxaHl'Is 1. Stlru
noATBeplr{Aaercfl Tor {axr, u:ro Bo npeMfl Bar}IeHL{rI xo,;ro4nrifi Ho}IrIoHeHT 3a-

HpbrBaer ropR.ttti't.
B lluuuuylre BarlreHrrf rrporrBorrrJro naAelII{e rpItocrLI xoJIoAHoro ItoMrIoHeHTa,

qro cpaay lr{e flporlBl{Jrocb IIa 1 lr Z-xpr,rerr,t 6necxa.
Hi6nro4eunn t9B2 r. rroBBorrflror orleHr,rrb arlrJrI{rygy Ho.ne6anr,tft 6.irecxa

XpaCHOIo II{IaHTa B IIOJIoCS npOnyCHaHI,Ir $r.t.nlrpa 7, nocxo.llxy I,IMeHHo elo
I43JryqgHUa OlpeAeJIfIeT 

'rpHocTb 
cl,Icreil{bl R sror IION'IeHT.

B 1981 ll 1983 rr. B rroirocy ilponycxaur,rx rpr,rrr,rpa 7 nona[alor rar(?I{e }43Jry-
qeHr.rfl r.r raBa, r/t ropflqelo KorllroHeHra. Cor".racuo Boapuyxy [1] sue SarN{eHI'Ifl

BHJTaA XOJTOAHOTO HON,rrOrreHTa B cyNrNrapHoe I4sJIyrlelll4e CI{CTe}IIJ C l, : 0,1i5 ulr
COCTABJIflET OITOJIO 80%.

flepelrerlnocrb r(pacHolo Ho\rflolreHra rroirier 6r,rt, o6yc,roBJIeHa rIyJIE,caqtltEN{I4.

B ra6r. 2 npr.rneqenbr peayJrbrarbr Bbrrr?rcJrenr.rfi auu.nr.rry4rt Ho.ne6aHufi n r[rnnr.-

rpax 1(XrO : 0,83 url) u V (?"n6: 0,53 nrl), ecnlt rpl,Illflrb, rlro pacrpeAe,rleHlle
3HepII4I4 B CII0HTpe XOJIOAHOIO KOIIIOHeHTa lIOlIiHo npe[CTaBI{TL It3IyqeHuerlr a6-
coJrroruoro rreprroro rerra c 7c: 3000 I{. Vuenrurenr,re erofi reNlneparyl)bl Ha

115 H gaer ua6op BHaueHtIIl, 6nuexlrx x na6.rrro4aellblr,I.
Tanuu o6paaorr, xolo4Huir Hor{noHeHr ts cr,rcre}Ie CI Cyg tlBJrrerca rlepeN{eH-

nofi aneaAofi c atru;rlrry4ofr xone6anr,rii AI/ < 0\4 v BpeN{eHeM uepeNIeHHocrI,I
40-60 cyt. 3to Br{aarrlT, arro rro rr,rny rrepelreHHocrr,r ero Nro]H]Io orHecrt4 R Hpac-
Hr,rrr floJrynpaBrrJrbHBrr[ rr{raHra}r, o6oaHa.raeMrrrt SR e O6qe,lr r(araJlore [epe-
MelrHbrx BtseBA 17l.

Moxuo uprr6",rlranreJrbHo oqeHrrrF, Boar{o}KHbre I,IBrIeHeHufl pa3MepoB SBeBAbr'

o6ycnonnerrHlle nj"IIbcaIII,Iflrlr,I. llpe4no,naraetrI, rlro npI{ sroM 6o;rouetpr'tuecnafl
cBerllr{ocrr, rroclorHHa. Torqa npocrr,Ie BbrrlrrcJreHr,rI noKaB],IBaIoT, rITo I{SMeIreEIItr
paAr{yca xoJroAHoro HoMtIoHeHra cocraBflT 0,2 1?r,,r.n. Ecnu upr'lnatn, fixc,n.H :
: 100 f?6, TO CKOpOCTb ABr{irieHr.rfl BetrIecrBa, o6yc"nonnenHafl nyJIbcaIII{flMI4,
6yger B xu/c, a ecrrl4 fi*or.,, : 200 fi., ro cr{opocrr, 6y4et 16 xu/c. A eta
tseJrr4suHa conocraBllrfa c op6r,rranr,nofi cnopocrr,ro ABrr]I{eHI{fl xoJroAuorc) KoM-
froHeHra, onpeAe,rreHHofi no roJloBar{ noJroc TiO [B].

1V[omno oqeIII{rb BeJII{qIIHI;I uBr{eHeHus paALIyca I,I reIInepaTypIJ SBeBAE{

ts peay,'rr,Tare nv.rrrrcarlr.rfi, n He npeA[oJraraE rrocroflHoTsa 6onollerpuqecnofi cBe-

Tr4N{ocrr,r. Taxyto BoBNro}riHocrb Aaer aHaHr,re ar{nJlI,ITyA Hore6aHufi IrBryqeHltE A.ltfl

,qByx p aBJII{qHLIX ytIaCTItOB II"IIIIH B O JIH.

B 
- qanuorl cJllrqae I'l3RecrHo, rlro Ay < 0','4 (furo : 0'53 uu) r,I A1 a(

< 0T2 (I,o : 0,83 Hu).
tr4cxogtr uB L7. =. RzB)" (T) t L.Bt"lBt.: q (I, T) LT'IT, rAe Br - Synxrlun

III;raura, cp (I, 7) - rrerafl tfyunqun orAJrI{HrI BorlHbI I4 reMneparypbl, noryalaeM

LRIR - -,1, [0,92 A1 + 5,80 LTlr),

LRIR - -'1, [o,92Ay + 9,05L'.r',1r1.

OrcroAa LTIT : -0,056 u LRIR : 0,072. flo cpanuenl'Irc c npeALIAyIrIr{NI crly-
traelr noJryrraefir, qro AZ 6o.rrrure n {,5 paBa, a A-R lreHrure ilorrril n 3 paaa.
tr4 coorsercrBerrrro cnopocrr, ABr,ririeHrrn Berr{ecrBa B rryJlbcallrrrx 6y4er SHarII'r-

TEJII,TIO HI{?I{C.

Ta6nuqa 2
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Cyqecrnyer I,I Apyrafi BoBMornnocrr AJrff o6rscneuus paccMarprrBaeMbrx roJre-
1alaufr.6recxa.

B reoperuuecr(oM rrccJreAoBaurrrr trepeMerrnocrr4 oAuuoqubrx r(pacubrx rtrrau*
tos [9] aBropBr trplrmJlr,I It BbrBoAy, .rro rore6anras 6necra uoryr 6rrm o6yc;ror-
JIeHbI IroffBJIeIrueM Ha troBepxHoorr4 BBeBAE 6orrulr,rx HorrBer(rr{Blrhrx aoH, paaMe-
pbr Koropbrx cpaBuuMbr c paAuycoM aBeBAbr. Onn noryunJrrr, qro p&Bnocrb. ToM:
rreparyp Me)r(Ay trfirHoM Ir oxpyx(arcrqefi uorepxrocrbrc Molr(er Eocrrrrarr 400 It.
A oro o6ecue.rusaer aMtrJrrrrygy 0T75. 7I, rnarroe, rogo6nrrft MexarruBM o6yc-
iIoBJrrlBaer cytqecrBoBalrrre fiepr{o4a\tone6anufi , parnoro 40 cyr.

B aarnroseur{e aBrop Bbrpax(aer r;ry6onyro 6naro4apnocrr 4oxropy B. fllllr=
poJra Ba trpeAocraBJreur,re na6rro4enraft CI Cyg, BbrtroJrrreurbrx Ea ABT-11,
rc. C. E{rauoay, H. I4. Bon4apr, M. H. Jlonnoft, H. m. Mepny.rrorofi w^

H. H. Ilerporoft aa noMoqb n na6rro4enurx; P. E. Iepur6epry, O. I. Tapa-
nonofi n H. M. Illaxoscnoivry Ba rroJreanue q6cyrx4enr{fi, H. B.. Hpauro6aSqg-
aoft n B. T. }I(ororesoft Ba troAroroBny rrJrJrrocrparr{Buoro MarepuaJra.
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TEOPETTTqECLIE AByXUBETHbTE [r4ArPAr\rMbI
B IIIIIPOT(OIIOJIOCHO}T CI{CTEMB UBVRIJHKLM
lJr fr PA3 JrllqHbrx r[cTorrHIIt(oB I43Iy q E Hufl,

I{. X. Ilduur,r(vrroB

Parpa6orana [porpal\mra rro Br,Trrr{cJrerrr.rro noJroprlr{crpr,rqccrrlrx xapanrcp]IC1'r,rr{ HerrpcprrrB-
[oro r,r;rr,rueii.raroro r,r]Jryrre]rr.Trr DoAopoAHoro raga B lrr{pororroJlocrtoii UBITRIJIII{Ll/I-
clrcl'er{e. Btt.u.rcneglt Ilor{agare.lrr.r rlRera l\Jrrt creAyrorlr.rx flapaMerpoB ra:ta: T": 10000 ]i,
7*: 3000 H, 5000 Ii, Irrc: t0B, 1010, 1012 cr{-3, W:0,1t; 0,1; 0,01; 0,001; 1g 0rz: 0,

-2, -3, -4, -5, -6, -7, -8. Pacclrorperrbr pa3JrrrqlrLre AByxrlBcrlrr,ic Arrarparrlrri c rleJrr,ro'

Iror{cr{a rrar.r6o,nee a$tfenrnnrux AJrfl pa3[cJrerirrfl r.lBryrreflr.rfl ra:]a or r,r3Jlyqc]rr.rfl rtr,r,qrr. Tartirrrtrr
cr,rcrcrrarrr,r rrlrr.srorc.s (U-8, y-7i), (V-R,B-V), (B-V,II- I{) n (II- I{.
r( - L).

TIIEORETICAL TWO-COLOUII DIAGRAMS IN BROAD.BAND UBVI|IJIII(LI,T-
SYSTEX'I FOR DII,'F[,]RENT SOURCIIS OF RADIATION, by 1/.il. l[inikulou.- A pr:o-
gram to compute colorimel,ric characteristics oI continnous antl lincar radiation oI iryclrogen
gas in broad-band UBVI?IJ II l(L,44-syslcm has bccu developed. Colour indices rvcrc cal-
culated for 7,, : 10'r K, 7* : 3.103 I(, 5.103 K, ff, : 108, 1010, L0r2, W : 0.5, 0.1, 0.01 ,.
0.001 aricl lg []r, : 0, -2, -3, -4, -5, -6, -7, -8. The mostreliablc diagram to st-'pa-

ratc gascous radiation lrom that of dust has bccn searchecl lor using dillerent tl,o-colour
diagrams. Tlic lollorving systems appearcd to bc the most eflective: (U - B, V - R),,
(V - R, B - V), (B - V, II - Ii) and (11 - I{, I( - L).
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B regelu,re

['Inororlneruaa {orolrerpr{r, rpoBo[r.rMarr B rrrrrponoll Ar.IarIaBoHe AJrr.rH tsoJIH,
.cyrqecrBeHrro AoIronHr(,'r cneHrpa.ir6Hbre ua6rrogeuwfl pacnpeAeJreHl{fl aHeprr{r.I
.B crlenrpax paaJrr,rrrHbrr BBe3A. lJerrHrru cBortcrBorr raxofi Soror,retprar.r flBJrfferctr
,ee r,urtpopuarrrBHocrb rr ,q14arrrocrr,rqnocrb. flpulreueune r,rHoror{Bernofi $orouer-
pI4I,I, HarlpuMep, K rro.[olbrr{ BBeaAar[ pacnpbrBaer rpraarauecxue xapar(Tepr4c'rr{Hr.r
r(4BJryrIarcqr{x B ETr,I\ t-r6r,enrax ra3a Lr rtIirI,I.

B nonpoce I{Hrepnperarqr.rra ua6.nroAeunft 6o;rrruyro poJlb l4rparcr reopelr.rqe-
cRI,Ie [ByxqBerHble Ar.rarpaM]rr,r ,[Jrr] pasar4qHLrx r,rcroqHr{noB Ilaryqeuran. O,tluult
14B rlacro npr.rlleHneNIIIr r,rcrorluI,rHoB IrBlyqe[Irlfl EBJIflercfl a6corrlorHo qepHoe re.rro
(ALIT) , Horopoe npir BErcoxoii renneparype npr,r6.nuirteHHo oIrIrcbIBaer ItaJtyqe-
Hr{e BtseBAbr r{ nplr rrlrenofi Teil{neparvpe - npra6.nr.rrrieHHo rraJryrreHr{e ilLIJTLI.

Bosnpatqancb r( reoperrrqecr(r4rr AByxr{BerHbrrr Ar.rarpaMNraM, orMerrrtr{, qro
I4X npllr,IeHerrlre Har{e.reHo Ha Ar{arHocTr{r{y pa3.rrr4q}rbrr r,rexaHr43r,roB r{3JryqeHr4fl,
Haupr.rrtep, rpaAlrr\rrolrrras [t - B, B - Z-glrarpa]nra npr{MeHrJracb B. II. fpu-
rrr{Hbr}r u B. ll . Clo6o.'resr,r,\r [1], P. E. fepur6eprorr ir JI. Jlyygou l2lars arrarrr,{Ba
Bcrrbrrrren BBeBA UV Ftura.

B uu{paxpacnorl (I,II{) o6.racrr.r cnexrpa An"ueuorr [3] paccuorpeHa reotr)erlr-
qecnafl AByxquerr{arr Ar,rarpar,rNia H - I{, I( - L ,. q aHaJrr{Ba ilIe-\aHrra}Ia 14BJIy-
qeHl,rrt o6onoqex BBeBA paHHero cleKTpaJrbHoro nJritt:ca c eNrr4ccr4oHrrrJr,Ir,r ,,iItIrIIfl-
MI4 II npr,rpoAbr lrx llIt-ue6r,rrxon. Anarorr,{qHarr Arrarpar{ua [r,' ;] re;i{ u,rtra T
Te.rrr,rla Ir fiprrpoAbr lrx tr4l{-r,re6r,rrnoB rrprd}reHflJ]acr Hoxenr,[.I r.l Hy-rn 14), l4l{.
nBy.\IIBerHafl Ar.rarparrln J - If , H - 1( unepnbre npr.{}renena Plr4r'pcnorr [5]
nJItI tsbrleJreuua a$$eHroR lreir{BBeaAr{oro iloxpacHeHus lr fll{-aur,I(iorrr{ o6ono.reH
BBeBA rrrrra T Te.rrr,qa. ,(r.ralparrua K - L, V - R ilpr,rBo[rrrcrr l\,leIr4onoii [61

AJrs paBAeJreHr{s }ro.rroAr,i-\ arJeB,q or rropNraJrr,}rrrr\ BBeBA r.rrasHoii noc,rclorrareJrr,-
HocrLI. Bce rlro orHocr{rcfl H rflr,rpoxonoJrocHor"r Soror'rerpu.recxoii ijtroleue. r\ua-
.JIOTI{rrHr,re [oJreSrlr,re c]ror)1!crna r.r]reer cpeA]rerroJrocnaa r[oTol,rerpr,rqecHaE crrcl'eN,Ia,
paspa6orannas n Brr.'rrnroccxoft o6cepnaropr,rn [7,l, I{oropaE trurflerctr oIrrL{MaJIE-
HBIM BAPI{AITTO}I A.IIfl PASAEJIEHI,II 3BE3[ BCEX CIIEI{TPAJIbHIJX HJIACCOB, CBETIItr{O-
crel,l I,r rroxpacHeHrrr-r.

TaHnrr o6paaou, ocHouHafl qe,lrb, npecJreAyer.rafl Har{r,r B rrplril{eHeHI,II4 Inlrpo-
Hono".rocuofi U ]]Y RI J Il I( Lh[-cucrerrbr ,{JrE pagrr,rqHrrrr rrcroarHr4noB r.rgJryrrelrlIfi,
cocrorrr e er,r6ope rrarr6onee acpt|lexrr,rnurt-\ AByxrInerlrr,r-\ Ar.rarparrrt, cnoco(iur,rx
oTAe,rIIITb LI3"rI yr1g11 11n r a3 a OT 143..rIyqcIII,IB IILI JIrI.

flpolpauma nr,rqr.rc.uenuii

lla.ry.lgnra rJoAopoliHolo laaa rrporrBJrflercfl B Henpepr,rnrror,:i ,NrrIccIrLI (n nou-
trluyylre) r{ r .iIrrr{rrr,r. 3rn rrporleccrrl rroiriHo o[I,IcarE, o6r,eutrr,rlru rtootfclr.rrquerITa][I,I
r4S"rTyqeHI{fl r] c.rr etr]rrr)n\er{ BlAc:

r .- r (.,)ri f s (r.):b j e (v)ri- -l rr,,

r4c nepnr,rii rI.reH coo'niercl'Byel o6'r,ertuorry xoar[(xtqnerlry I,rB,rIyileIrnu cno6o11no-
cro6onnr,rr ilepelofou, uropoii - cuo6o4rro-cRfB&IrIiLrx, rperuit - rrB.rryq1111111s

oTprrr{areJrr,IrT,ru l,rorr0}r RoAopoIa rr ar0Tlr0plir,rr,i - r,ralv.reIIIlI0 B .rrI,IIrI,il,I.
/{.ufr .mc,rrt'nr{ofo ornrcarrr,rrr Ilo11o]loI(rroro raBa ITo IipI,IBegeHHoli droprr5r,'rg 1161

{.rclro,rtb30Ba.{r,I IIp0r'pir\r]ilr fIo ]]r,rrilrc.irerri{ro rrcnpept,rBuort r,r ;rr,rnefr.rarofr arrr,rccrrr,r
.Bo/Iopo;Ia [8, 91, cocroflI{IIe HoTopoii oupc/{0xfercfl nflrbIo HeBatsI,IcI{rIbIMI,I ]iapa-
.Nrerparrr,r: D.rreRrporrrroir rerrneparypori T n, llirer{rpoHrIor"r r(oHrIerJrpaqr{eit ly'e,
'Ter[[epirrypoiri ere;]{r,l 7'.,., noar[(rilrl].reHToll lIr.I.rIrct(IIII W n aeporrfllocrrlo rJrrlXo-
.4a -Lo-HuanTa 0r.:. llepraa nporpa"\rN{a 6r,l,rra pacrurrpeHa Br(Jrlorrel.rr.rerr cr,roreNrr,I
,irrrdpor{onoJrooHr,l \ 11LI 1I I{ Ll[-t|lr.r.ur,rpon. I{pr,rnr,re peaHuIrI,I rr}rpoxoroJrocHlrx
'UIIVRIJII I(Lll-qr:rr,rpoB AaHi,r B. Crpar,i;rir'rcorr 17) r,r ,l]iHorrcorror,r t101.
13o nropyro nporl)alrlr\r nal,rr,r 6r,r.,ro tsBeAel{o HecI{oJII;F(o rre6o.rrr,rurax uarterrenufi
rIo ycHopeHr{ro c\oArr}Iocltlr Be.rrrrqr{H rlerrSe"rroBcI(I,Ix rII{o}r{I{Te"rIeft bi u IIo BRJIIo-
rrerrr4ro i] IIporpaNrMy r]r,Irlr,Ic.rreHr,rg o6'relrnoro xoorp$r,rqrreHTa Ir3Jryr1g1111g B "'rlllHrlrlr
:arJCrtrr.rr cy6opqr,ruarur,rs cepuit BogopoAa. llocre H&BB&HHbrx r.rarrerreulrft rr go-
.no,,rrrenr.rft 0Tr,r ABe nporpailrllr{ 6utn o6'segrr}reHr,I. B peay.rrr,tare r{br floJryrrr{Jrl4
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lrporpalrMy [.]rfl Bbrrrr{cJreHr4rr HoroNreTpuqecHr{x xapar(Tepr,rcltr{H BoAopoAHolo
.rasa B rrl{p oxono.IrocHofi U B V R I J H K L ll[ - cv.creue.

I{a.irra6pouxa HaBtsaHHbIx tfororrerpr4qecftr.{x noJroc rrpoBeAeHa uo a6conrorno-
A{y pacnpeAeJreHrrro DHeprr{r4 ts cleHrpe a Lyr, ocrroBaHHoMy Ha crrenrpo{oroue-
rpuqecnr4x AaHHlr\ 13. tr{. EypuarreBa [11] v r{oAeJrbHhrx AaHrrbrx Hypyua t12).
Cnexrpotforor,rerpr.{qecnLre ua6.nro4eHr4rr a Lyr, oxBarr,rBaloulr4e crreHTpaJrr,Hr,rft
ArIanaBoH 3200-7500 A, xoporuo corrracoBlrBaJrr.rcr, c reoperr{qecnr4M pacrpe-
AeJreHr,reM DHeprI{Il, noryqeHHbINI ArrE 'l'rdr:9400 }t v lg g: 4,0. Jloerony
,ualrHbre [11] 6rr.uu npoAoJririeHrr s tr4I{-o6Jracrb [o 6,5 nxu ilo reoperr4qecnr{}r
AaHlrbuu 1721. lIlirex raHoe pacrlpeAeJreHr,re DHeprrrrr rr Hpr4Bbre peaKrlrrr{, Mr,r Bbr-
qr.{crr,urr4 r(oJrop-rrHAexcr,r [o Soplryne

i'E ri.t to, rl.r /l('rz-.-2.51S-' * I{u,- 
J t (1,) (p, (1.) di.

rge .K1, - r{oHCTaHTa Hopr{lrpoBaHr,{tr r(oJrop-r,rHAeHcoB. Peeyrsraru suqr,rcreur.rfi
rroxaBaJIr{, rrro Harxu l{oHcraHTbr, noryqeHHbre AJrfl noKa3areJreft qoeta U - B
's B - 7, orruuarorctr or noHcraHr, noryqeHHr,rx B. Crpaft)rir{cor,r [7], coorrercr-
BeHHo ira 0,03 r.r 0,01.

,[;rra paaruqHrr\ flona3are"neft IIBera Har\rr4 nprrHrrrbr cJre[ym[Irae HoHcraHTrJ
1{Oprri,rpoBaHns:

I{s 3: -1,33; Ka-v: +0,711 Kv-n: -0,23;
I{v-t : *0,41; Kv; : -l-1,29; I(y-17 : -12,74;

Kv-ti : f 2,78; Kv-r: *4,29; Kv-m : +5,47.
rlporpar.rlra [aer BoBl\ro]riHocrb BrrrrrcJrrlrb IroHaaareJlr{ IIBera BoAopoAl{oro

raSa ts xrrlpoHolr lualasoHe re]rleparypr,r 3Be3II6r 7',*, a.rreHrpoHuofi rentneparypbl
7., lr.rreHrponnoii xouqeHrparlrrr{ ff,,, xoaQ{lrqr{eHra [rlJrroqr{I4 W u nepontHocrrr
nr,rxoga -Lr.-xnarrra B1o. Br,rur.rc;reHile oAllolo Bapr{aHTa fioxaaareJlefr queta c nn-
Tr,ro ilapaN{erpairrr raBa BaHrlr{aer 3-5 ,lttan, l3 peByJrbrare BblrrucreHI,Ifr rerlaralor-
cfr Bejrr,rqr{Hr,I [reI{BeJroBCHrrx rlHoirir,rre.irefi b;, nepoatnocrl4 BbrxoA& 13irr, AeKpe-
i\{e}rrrn cy6opgr,rnatnr,rr ceplrit LI rror{a3are,]rrd I-{Bera laaa c yqeroN{ n 6ea yueta r,ra-

fiyrrerrr.rs ts JIrrHrrrr. llonaaareru r(nera AtIT rr,i.rr.rc.rlrIIorcrI Lr [eqaralorcs or-
.qeJrbrro. B uporparr,\re rar(lrie [peAycrrorpeHa BoBiroirtHocrb ytrera r{BJryqeHI,Ifl
B HeBOAOIIOAFIbII .rIIIliIIflX, I(OTOpLIC RCTpeqaIOTCtI B SIII{CCIIIOHHO}I CUeHTpe 3Be3A.

Pea 1'.urrrtr'r'r,r BrirIIrcJrcrILI ii

NIr,r npr.rrren11.111 nflifi] ilporpa]rr{y H yc.lrorJr,IrIrt, 6ruannr,t It cytqecrByrorqI,INI
rJ r{oiro[bi\ 3]le3na\, ]toTopr,Ie oHp5r;1ig1rr,, u.nornoii IaBo[I{JteBoii nort;lencaqtIeii,
r4 Blrrrrrrc.[rr.-]r{ Ho"roprrr{olrp1,rarccHtre xilpaHTepr,rcrr,IHr,I Bo[OpoAI]oro raSa co c.rleAvro-
JUr.IlIIl IIapa1\'Ie'l]ltlrllr: DJre]iTpoH]Ia[ TeN,I[eparypa 7": 10000 It, re,rtnepaT:;rpa
BtscgAr,r I* : 3000 r.r 5000 It, a"'rcnlprirlrlilfl r{oHr{el{rparlufl .ff,: l0*, t0r0 r'r

1012 crrrr, Hoarfr[rrqrre]Ir AI4.IIToI(r,rfi VI/ =- 0,5; 0,1; 0,01 u 0,001, ]leporll]tocrl
Br,I\oIir y'-r.-xuart't'n lg 0r, : 0, -2, -i), -1r, -l-r, -6, -7 u -8.Poalr.rsratr,r Brnqnc,nelrr4iri 4.:Ln pats.rr{rrltln-\ Auarpa}[r[ nplr]cflerlrrl na pr,Ic. 1. 

-1-r.
.B alnr prrcvrrHa-\ nprrHrrrrrr c,xeAyrorqr{c o6oanaqerrr,rfl: orr"rrorrII.Iafl JIII]ILIfl orIIo-
cr,lrcrr r{ W -. 0.5; ilr1'prr\or}&fl - r{ W - 0,1; rxrpl,IxilyFlnrI'IpHarl - Ii l/l/ -:0,01, rylrnrrrllrrrrfi - w W:0,001 . 13epoartroo'rl'I ]]bl\oAa [31, o6oarra'rertnt
q[d]pitlIi,I 1'nrtnrtri. r[e t oerra.raer pr, : 1, ol't'I,I'IecHl,I ToIII{I{ii tt13, u 8 - [3r, :
: 10-8, orrrr,rrocHrr to.rrcrtrii B JI,rrrtrr{ r'aa. IIpo}Ieiriyrotll{t,te ar'ra.retrna [3r, .:
:10-2, 10-3, 10-r, 10-5, 10-rJ v 70-; o6oettaqesr,t IJa r(pItBLI-\ IUrpI{\lI}ir{.
JIr.rrrun co crpe.irrtor,l oulocnrcfi n rropN{aJrLHoxIV BaI(oIIy rIeilianeBAHoro IToItpao-
Henrrfi. flpyran ilprluarr Jrr{rrr{fr orHocl{rctl H a6coirlorHo qeplrorly reJly.

IIoc.rre Br,Irrr.rc.rreHi.rfl rrecxoJrrrr{rr,\ Bapr{aHTots I,rB paBJTLIaIIILIx /IByxIIl}clrIILI\ AIra-
lparr,\I urt ntr6ptr.-ul Te, Horopr,Ie IroK&sLIBaJrI,I cyqecrBeHHylo paSIIOCrI) nolta3A-
TcJrer;r qtsera raaa rr nrr.rn (ALIT) . H arllrt l(uarpax{r,Iall orHocfircf : (U - ll ,

V - R), (V - R, Ij - V), (R - V, H - K) u (l{ - K, I{ - L).,I[lrarparr-
IrLI (U-8, B-V), (V-R, I(-L) tt (V-R,H-K) rle orAe.ilrllor
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uaryqeuufl raaa or r.rBryrrerrrrfi trbrJrrir. fl,.na r,r.nnrocrpaqurl Mbr nprrBogr,rM AByx-
qBerrryrc ArrarpaMMy U - B, B - V (cu. puc. t).

trIa 4nyxqBerurrx ArrarpaMM BrrAr{o, uro n c.nydae_!!r: l}tzcM-B qBerBo4opon-
Eoro raBa He BaBrrcrrr or xoa{Szqrleura AuJlroqur{ W a retmeparypbr area4nr ?*
u c yMeubmerrueM p* qner raaa npu6uzlr(aerca n rroJrolmeul4lo noftaaareneft qrera
trBr.Jru. B c.nyuae 6oree nuanr,rx DJreftrpouHbrx nourlenrpaqufi ff, : 1010 cM-s r
ffr: 108 clr-3 BaBucnMocrb rror(aBareJrefi qnera raaa or W w T* craHoBrrrcfl
6onee gaueruoft u c yMeubrneHueM pp qnera raBa Bce cIIJIbHee ornJlolrnrorcff or
roxaaareteft qBera trbrJrr,r.

Ocnognas IIeJrb Hamrrx sr,I.Iucilegufi cocrofiJla B ToM? qro6rr BbIEcHurb, naHatr
rra AByxqBerubrx Arrarpauu cnoco6Ha Jryqrue paa[eJrr[rb uaryqerue raaa or uaJry-
qEHI,Iff trbIJI1I.

PeaynrraroM Harrrrrx srrsucileHuft flBJrffrcrcr rrprrBeAeHHbIe [ByxqBerlrbre Arra-
rpaMMbr (U - B,V - R), (V - R, B - V), (B -V, H - K) u (H - K,
K - L), r(oropbre BaMerHo BbrAeJrflror rraaBauHbre ucrosuuxu uaryqeEl,rfl.

B aannro.rer,ne fl. Bbrpaxaro rry6oryro 6naro4apuocrr P. E. lepm6epry
lr B. II. Ipunuuy Ba rrocroflHnr,rfi uurepec r pa6ore u qelrubre BaMeqaHrrfl.

l(exa6pr, 1985 r.
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ylr.H 520.826. 2+524.338. 3

u - B, B - V-UfrEATPAMMA nJrfl BOAOPOAHO|O rASA
C IIJIOTHOCTFTIO ru.:l06 cm-s

T. C. Bel.nxr.rrra, H. X. Muuurynor

Ilr'i.rr.rclenr,rflonairareJrr.rqnctaU-B,B-Vl.lxBoAopo/(Hororagac/?.e:10ccl1-3,
arexrpouuoii reuueparypor:i Te : 1,5.1,04, 2.10a Ii, reuncparypori roa6yxrgarcqeii sreeAn
T*: 3'101, 5'104, 105 Ii, Fr, : 1, 10-1, 1(,-2, {aHtopa Al,IJIroqIII{ W : 10-1 , {0-6, 10-8.
Peeylsrarn ur,r.rr,rcncsr,rii rrpr.merreHbr AJrrr anaJJr.raa flB.V-r,a6ttto1leur,rii I,ra6pannrrx cttll6no'rtt-
alecHrrx iJIle3l(.

U - B AND B - 7-DIAGRAX'I IiOR FIYDROGEN GAS WITII 106 cm-B ELECT-
RON DENSITY, by T. S. Belyakina, N. If. Minikulou.- The U - B and B - 7 colour
inclices havc been calculated lor hydrogcn gas rvith ne: L08 cm-3, electron temperaturc
Te - 1,5. i04 K, 2,104 K, thc cxciting star temperature Zq, : 3't0a K, 5.104 K, 105 I(,
0rz : 1, 10-1, 10-2 and dilution taclor W - tO-a, t0-6, 10-8. Results of computatiorls \\rere

usccl lor the analysis of UBI-observations oI some sclcctcd symbiotic stars.

,,fl,nyqneruaa [r.rarpar{ua (U - B)-(B - V) Aaer Boar,Io}r{Hocrb cAerarrr
npeAtsapr4reJrbHbrfi aHaJrr4s 143ryqeHr,rfl He6ecHbrx 066eHrots n uaS,rrogaeMoN{ Ar,rafra-
BoHe AJII,IH uoJrH (3500-6000 A). 3ra qr,tarpar,rlra 6ar,ira c ycrexoM nprrMellerra rplr
[ByqeHr.{u crau6raorlrqecxux aseaA [1].
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Prrc. 1. (U - B) - (B - l')-grrarparnra c ])a3Jrrrrrr.ror-r orrrr.rqecnoit I'orrngrHoii B Jrr.rur{fix
'Iro/\opo/lHoro ra3a c ,ze : {QG sr1-3

Pnc, 2. (U - B) - (B - I')-grrarparnta A!'rrr aHarrr,r:ta UBV-ua(tlr:rigeHr'rii cr'rrr6r.rorr,rrrecrrr,rx
3BO3/\

HpXHoli c rillecrrrrior\r - roHa:laacJrlr rlrcra (LI 
- B), (13 

- V) il.nfl ra3a cotJracHo lepm6epry [3]. Irruurr
l--i cr)orBercrByloT cyllrlrlpHbrrl rr3ryrrcllrrflIl c nepeMeHHbrr{ BI{JraAo}r l{otrnollcflToB: I - MZ III + AaIT,
TC-h.l1o H;2-lU:III+raa(no - 19ncu-s, Te .: 1,5.10aH, []rz:1,7,..- 105H); J-M2 III-l-
{r:ur (rr,:10ccrt-3. 1'r,:2.10t, lr: -=,l, ?+ - 3.10{H)

liax r.rsBecrHo, crrr[6r{orr,rqecHrre BBeBAbr flB"rrflrorctr ABofiHbrNrr,r crrcreN{ail{tr{,
.cocToflrrlulrrr rr3 xo.rroAHol'o r.r Iopflrrero Kor[rroHeHroB r,r raBa [2]. XonogubrN'r noNr-
roHeHroNr o6r,r.ruo 6r,rnaer nogAHr{fi rrrraur 1\{2-N,I6, r.rHorAa 6o;nee pauunft.
lopnur,rr? HoMfroI{eHT rroiriHo npeAcraBnrr, a6colloTHo rlepllbrr{ Terro}r c rel[[epa-
rypoi,i Ts =.5.10i It. laaoran cocraBrflIorqarr rrpeAcratsrreHa raBoBLIil,I o6paBoBa-
Hr,rer,r c I].r]orHocrr,Io tte> 106 crr-3 il sJre(rpoHHofi rel,rneparypofr'l'e: {7000 I{ [2].

,(raarparnra (U - B) - (13 - 7) noero.nrer or(eHnrb orr{ocr{reJrE,rrr{fi BHJra[
IiailiAoltt II3 LICTOTIIIIIITOB I,IS.rlyrIeIII,lrI B CyN{NIapIIOe I,I3,Iryt1g1111g CIrCTeIfbI. o4naHO
A.-rrr gToro Ireo6\ollrrlro 3I{aT]r r,rx Irop},raJrr,}rrrre rroHaBaTeJrr,r r{BeTa.

(,lor,lacrro criaaitrrHolrv Br,rrlle A,lfl xoJroArroro HolrloHellTa Mbr MoiHer{ BBflTL
r,rSircc?rrr,re I,rB Ha6:rIoAelJrrii Hoprra,Thrrbre rrol{aBaTeJrI{ IIileTa noSArrr4x Ir4IaHToB,
l{"rrrr fol]firrelo ]iorrloHelrTa - TaHirie L{SBecTHr,Ie noxaSaTeJrr{ IItseTa a6colIoTHo
al0pHoro re.la c 'l'c 

- 
tt. 104 Ii. ,(rn raaa rrx Heo6roArrMo BI{tIIrcJrflTb.

()x,l.iro 20 .'r er 1rotrry HaBan [oAo6nbre ]lblrlr{cJrOl{rdfl 6rr.nn llbrrroJrHeHIJ
l,), II. leltrrr6eplorr lill, r'r I,II; noJIbBotsaJrI{cE, rlolyt1g11lro,}II,I I{ilI peByJIbrararII4.

B rittc.re4uee Bpclrfl norrBrr.rracb BoBI,IoiJiHocrb rIoBTopI4Tr, arI,r pacr{erLI Ha
6o,rrco Bi,rcolto-\r )'poBIre. c ;rqgro., 6o.ur,rrero alllc,[a rapaN,IerpoB.

lIo nporparrrre ]rr,rrlr{c.[crrrrfl noJroprrr[erpIrrIecHI4\ -\apaHTepI,ICTI,IK ]loAopo[-
rIor.o ralSil. rlo/lpo6IIo lr3.'r1o?ricHl{orli ltllrnuxyroBblrf J] [1r], uo.]Iy.reHll rJoKa3areJrr{
r(Bcra [,/ - ]],l) - I/ r'optr.rcro raaoBolo o6paaoBa]rufl c DJrenrpo]rHoir n.uouro-
clr,ro i?,, - 106 crr-3. Ilrn"rrr.r raxiric ilpr{HflTr,r cr0l1y1gillfig uapaN,Ierpr,I: DJ]eRTpoI{FIaa
rerrlrt)pilr\ip a 7'e - 15000, 20000 H, rerrneparyptl Bo36yr{AalotUefr sBeBA'I
ll',,. = ;1'104 It, 5.i01 H. 10; H, tseporrHocrrr BbI\oAa HBaHrots l3r, : I , 10-t,
1()-2, danrop ,llrr.rlor{rrr.r 14/: l0-1, {0-6, 10-t'.

l)esy.,r r,rarr,r nrirlr,rcJlerrrlll rrpr,rBeAeHr,I B Ta6Jrfirle, r'Ae IIJrfl I{a}I{AoI'o HoIrItper-
rro|o L-J\raraf Aanht u - 13, IJ - V-nottaSare"rrr,r uBera, tsepoflTHocrl4 BblxoAa
IIr. r,r ll1.,-rinarrrot (B2u rr 0ro) r,r orrroruelrrrfl r,rl{rel{cr,rlr}Iocreft IJo u Hp QBzl 142).

.t{an ur4rro r,rB 1ra6..rrrr{r,[, r]r,rql,rc.rreHrrbre rroKaBare"rrr{ qr}era raBa }Ia.rro BaBrlcflT or
{aHropa xr,rrr ror{rrrr B pacc Nlarpr,rBaer{orf LIIIrep BaJIe BIraqeI{[II?,

,[.lr narnaAHocrrr AaHHr,re ra6ruqLl aIacrI,IqHo npeAcraRJreH],I Ha prrc. 1. ]tart
BI,rAr.rI,{, BHaqeHr.rfl (U - B) !r (B - 7) cunsuee Bcel'o 3atsLl0flr or Tr, tL'l'e.
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7'e :1,5' 101 H, ?+ :3 101 H 1'":1,5.16r Ii, 7,. :5.10a ]i

t3* | u,- U-B B-v 
1",",

1 0-4

10-6

10*8

{,00
0,10
0,01

1,00
0,10
0,01

1,00
0,99
0,96

1.00
1,00
1.00

1,00
1,00
1,00

1,00
1,00
0,99

1,00
1,00
1,00

1,00
1,00
1,00

-0,,,66
-0,68
-0,80

-0,66
-0,68
-0,80

-0,66
-0,68
-0,80

-1ut ,7 4

-0,75
0.73

-0.7 /t

-0,75
-0,72

-0,7 4

-0.75
0.72

3,00
2,90
2,69

3,06
2,90
2,iiB

3,06
2,90
2,68

r,00
0,99
0,67

1,0r1
1,1'-\
0.f'u

l,LrL)
1,00
1,00

--0"',81
-0,83
-0,88
- 0,80
--0,8i
-0,87

-0,80
-0,81
-0,87

-0"',68
-0,68
-0,69

-0,67
-0,68
-0,66

-0,67
-0,67
- 0,65

2,76
2,70
2,64

2,76
2,71
2,69

2,76
2,71
2,69

1,00
1,00
0,94

1,00
1,00
1,00

r,00
0,10
0,01

1,00
1,00
1,00

7'e :1,5.10t H, ?,. :10; Ft '1'":2.19t H; ?." :ll.10rH

U_B

10-6

1,00
i), t0
0,01

1,00
0,10
0,01

1,00
0,10
0,0r

0,99
0,96

1,00
1,00
0,96

1,00
1,00
1,00

1.C0
0.99

1.00
1.00
0.99

l.0t)
1.00
1,00

* 1"'ro2

-1,02

t.0r
- 1.00

-0,98
1,01
1,00

-0.96

- 0,,,t 6
0,5!)

-0.54
- 0,55

-0,58
-0,5/L
-0.'o1t
-0,56

2,47
2,54

2'ttI
2,59
2,74

2,47
2,59
2,74

{,00
0,99
0,96

1,00
1,00
1,00

1,00
1,00
1,00

1,00
1,00
0,99

1,00
1,00
1,00

1,00
1,00
1,00

-6"',57
-0,59
-0,71

-0,57
-0,59
-0,70

-0,57
-0,59
-0,70

B-V

-t]",67
-0,68
-0,6/+

-0,67
-0,6u
-u,6/r

-0,67
-0,6u
-0,64

3,0E
2,9 I

2,i0

3,0s
2,9t
2,70

3,08
2,91
2,70

7'" :1 . 1gr 1i 7.- T e:2.t0' Ii; T,. :10s H

Br U-B

- 0,r,71
- 0,72

- 0,71)

-0.7 i

-0.72
-0,77

0.71
0.72

-0.77

I"r/ In" 0,, 0rn U_B l]-v

-0"',48
-0,51

-0,47
_0,1r7

-0,1r0

-0,47
-0,47
-0.4IJ

10-,,

10-6

1,00
(1, I t)
i),01

1,00
0,{0
0.01

1.00
(1, I t)
0.u t

1,00
0,99
0,67

{,00
1,00
0,99

1,00
1,00
{,00

J.00
1.00
0,!)1r

i.00
l,tri)
1.lrit

1.{lU
l.0i,r
.1.()lr

-0'.'60
-0,6t)
-0.59

-0,iio
-0.60
-L),58

-0,60
-0,(i0
-0.57

2,78
, n,
2,67

2,78
,14

2,71

2,78
z\lo
2,7 t

0,99
0.9ti

1.00
l,()0
0,96

t.00
t,0t)
1,00

1.00
0,90

1,00
1.00
0,99

r,00
l,0r)
1,00

-0,,,!)i.
-0,99

0.89

-0.89
- 0,[i7

-0.8{)
0,,S9

-0.f3(i

2,49
2,56

2,50
2,51
zrl I

2,50
2,61
2,77

Jla prrc.2 rreo6iraineua @ - r])-(ll - lz)-4r,ralpa,rrrrfl B .r,or\i 3rr/(L)! B r{1-
Hol\I oIIil 6tr.na IrpltrteHeiitl I[Jr fl aIJirJrr,iBa c[ororlerpr.t.reinr.rx Ha6,ntoAegr,rr?'crnrdlo-
TLIqecHII-t 3Irctsl{. 3;1t'cr, upeTlLrrull,rIeIII)t: l.rrat}rrarr rocircIIoBargJrLrror,TL, troB[FIrrc
rnr-allrf{ I-[3, Ai2. ll 3. AI1r, a6colrorrro areprroe rerro (Ar]T) c,Tc:-ll .t0r I{,
I'a3oBo0 o6paaonautle c /2.,,),: {Q(i.c,rr-.3, 1'" - 17OOO l{ cor.urrcrio I13l r,r pesy.,rr,rarr,I
IlljlrltIC.rTolII'II?, rplrlte{eHlrt,tr n'ra6.nr.rrle u rra plrc. 1. IIIrpr.rxonr,rr{r.r rr{Htrfltrr{ roHa-
3ilIILI CVI\II\ItlpI{I)Ie iI3,-l l'qCHlIfI C IIepC,\IeIIIIt,tr\I BH.rI&[oII Hor'rrrO]IeIJTOT [5 ]. 3AeCr, rie
npeACTilBJieHhI I'I36paIIIIl,le c[rI6l,Iorl{rlecxrr0 Br]caAhr, rronaaare,rrrr qncra norollr{r
oIIpeAe,neHbi o l{puriv rI I'IcrrpaB"reIrLI Ba r[oir{BReaArroe norJrorqe}rr{e cor"rracgo'[6] ,

. ^{-air BI'IAI'ItrI, Ilce lrII slreBAr,I pacloJrararorcfl l6.,rr,rBr,r lrLrLrufr 7lr 2. IIo.rro;rienne
AG Drn 86.rrr.18rr .-rrrrrrrrr J o6yi;rou;re]ro Tcr{, arro xoJroArrLrrl KorrnolreHT B arofr
C],ICTEIIC FT3 III.

I{art url4r.rnr r.ra prlc. 2, _uoxaaar_e_;rrr qBera (U - ]f)-(B _ V) BoAopoAHoro
ra3a, BIJIIIICJTeIIHLIe lep[r6epr.Olr [3], AoCraTOtIHo 6,c14aX14 H fio,r;rqgggsln, BAeCb.
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fl on ox enue crar,r6r,ror:uqecxr{x BB e BA Ha AB yr{B erHofi glr a rp au}re n oArB ep }r{A aer
ror Saxr, rrro nx rr3ryqeHr4e flBJrflercfl cyuuofi r,raryuenraft HecxoJrbr{rlx r4croq-
Hr4ItoB, a I{}IeHHo: xoJroAHoro fI4raHTa, ropa.refi BBeBAbI r.r raBa.

B earrroseHr{e aBroprr Br,rpa}riaror r,ry6oxyrc 6"irarogapnocm P. E. fepur-
6epry Ba rrocroflHHoe BHrtr,raHr,re r{ rroJreBurre o6cy;riAeHrrfl, H, B. I{pacno6a6qe-
sofi u B, T. it{oronesofi Ba rlo4roroBlty l,I.rrJrIocrparr{BHoro },Iarepl{aJla.

/{cna6pr, 1985 r.

t.
I
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MEAJIEHHAfl BCTIbIIIIKA BY DRACONIS
23-24 uas 1984 r.

fI. (D. 9yrailuos

flpe4crar,nenn pe3yJrr,rarbr Soroa,nenrpr.luecxrrx na6;rrogennii lte4.neurloii scntrtilxn IIY
Dra, iro;ryuerrr.rrJx B rrrrrr,r rroJrocax UBVRI c rrrconori ToqHocrlro. flonaaauo, qro rlerrpcprlB-

Irarr Drrr.rccrr-fl B ocrronuorr Bo3Hirr{aer ts Henpo3patlHort o6;racrr'r c rer{lleparypoii oxo.rro 101 It
r,r HorrrleuTpar\r,rcii rzr, .: 1015 clr-3. Or'a HerrpoapatIHarl o6.nactr, cyqecrByer roJrrrlto e6rr'lert

Mor{errra r{a1curryrra Bcrnr[rn]r. SHpar'ruponaur,re Herlpoapaqnoii o6nactlro qacrl'I AI,IcHa 3Be3Abr

trrolrier Br,rlblBarb 3arrcrr.rbrc c(rtferur,r, oco6enno B roJroce 1. Pacclrorpenrtc c.rrolruroii cBerorol"r

xpln6ii Bglrbrrrfin [pr.rBoAr.rr rt BrrrBoAy o nptrcyrcrBlrr.r no;re6anrrir c [epI'IoAa]IIt or t 4o 20 lrltn.
O6c;.;ri4aetcn eoglrolngrrii tr{exalrr'I31r au'rx rtore6antlii.

A SLOW IfLARE OF BY DRACONIS MAY 23-25,1984,by P. F. Cltugainou.-Re-
sults of photoelectric observations of a slolv fiare of BY Dra lvhich rvere obtained in 5 bands

UBVRI rvith a high accuracy are presentecl. It is shotrr that the continrtous emission origi-
nalos rnainly in an opaque region rvith a tcmperature oI about tOa li and a concentration

ntt : l0rr cm-3. This opaque region exists only near the flare maximum. The scrcening a

piit of the star rlisc by the opaque region rnay give liso to conspicnous elfects, especially

ilthc 1 bancl. A1 examination of a complex light curve oI the llare leads to theconclusion

on tho prescncc of osciliations rvith periods from 1 to 20min. A possible mechanism oIthese

oscillations is cliscussed.

(Doroe.nexrpI4aIecHL{e rr cnenTpairr,HLIe rIa6JIIoAeHIIfl BcrlblxI{BaIoqI'Ix 3rleBtr

B orrrr{rrecxofi o6lacrrl Aalor BoBr{oiltHocrb ycrauotsI{Tb, Har( I'I3MeHflercfl Bo

BpeNra BcrrrJrrreH HerrpepLIBHafl I{ JII{Hefinag euuccl'II{, qro flBJrseTcfl Ba}I{Hoft

,r4oprur1reft A;rrE nrrscueur.rs tfualruecxux ycJloBl4fi Bo B_cII]IurHax. Vcrauon;renO,

"ro 
, 6o,;rr,ruuucrBe cJryrraeB Bcrrbrrrrna npeAcraB.rIflet co6ofi 6r,tcrpoe yBeJII{rreHIle

6lecxa BBe3Ar,r, npoAoJrlnalorqeecfl oT HeCHoJrbKlrx ceHyI{A Ao I{ecr{OJIbI{I4X l{r4l{yTt

BcJre,q Ba Horopr,rN{ npor4cxoAr,rr 6o.nee ue4,neHHoe ocla6eBaHlae 6flecna. V nexoto-
pr,rx Bcnr,r[rer(, B ocHoBHoNr y cr{JrrrHlrx, 66Ilo BatleqeHo t[e[JIeHrloe He6olblxoe yBe-

irrr"rrrr" 6recxa, npoAorllHaloqeecf, IIecHoJrr,Ho MI{HyT Ao HaqaJla 6ucrporo yBeJrI'I-

qeHr4fl 6nec11a r{ rraBDaHHoe rrpcABcnblulltofi. B6.nuar.r }raftcllr{yNla BclrblluHrr Herrpe-

pLIBI.Iafl ar[I,Iccl4f HaMHoro cI4JIE,Hee, qeNI Jrl4Flefiqarafl, rrx orHocI'ITeJIbHLifi BHJTaA

iorru"ro [1]cocran.nsergT u 3% coorsercrBeHuo. Ho na Bocxotrrrqefr I4 HI4cx,oAtI-

iltrefr BerBflx Bcrrbrrrrr(r4 Br(JraA ruHefirraroft Btrfl'Iccrrlr rfo]Iier BospacrarE, Ao 1B-30%
It]. llpe4ctaBJrrror r{Hrepec rarur{e Ha6firoAaBrxeectr He6oJrLlrroe yBerI4tIeHI4e I{eH-

rpa;rruofi I{HreHCI4BHociu H;r-auuccvu 3a 10-20 MIIH Ao EaqaJIa scurrlllHu [21
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r,r 6brcrpbre BcrrJrecnrr r,railyrreHr.rfl BBeaAbI B Iur{po(rrx ub;rocax (nanpuuep, aBV),
nporrcxoAflqrre Bo BpeMfl Bcuslluxrr t3-71.- 

34ecr Mhr paccMarpr,rBaeM peayJrbrarbr {oroa.nenrpuqecfiux na6nto4euui.i nreA-

;lenuoftBcrrbrrlrxrr BY Dra 23-24 rrrag 1984 r., Koropbre rroryrIeubl oAEoBpeMeIrHo
a nfirr{ {orouerpuuecnrrx rroJrocax (UBVRI) c srrcortofi roqHocrblo. flocxorrry
Bclnrrrrfltrr, nogo6nue atofi, pe4ru v F,lt nux ouy6nrar(oBauo Iraaro na6nroAenuft
Tal(ux E(e, KaK rraulrr, ro rnannoft qeJrbro AaHHoro rrccJleAoBalrmg. 6l;,ro o6cygurr
€ rrcrroJrbaoBarrrreM lramfix na6.rro4enufi nonpoc o6 o6q,noctu u paaruqmw $asu-
qecitux ycronufi n 6r,rcrprrx I{ MeAJIeHHbIx BBeBAIrbrx Bcnbrlrlxax.

1. Ha6uogenun

Ha6rro4enu s 6:unn BbrtroJrHeHbr c rrflrrrflaHaJrbHLIM {oroolexrpuuecxrau {o-
ToMerpoM, ycraHoBJreuHbrM Ha l25.ctr peSnenrope ABT-11 HpuucHoft acrpo{u-
gr,rsecxoft o6cepraroprau. Bnecx BY Dra I4BMepflJIcfl c rrurepBaJlavu 24 c oAHo-
.BpeMeHHo B rroJrocax UBVRI. B o4nu r{ re E(e r,rHrepBaJrr,r BpeMenr,r lraMepflJrtrcr)
orccerbr (uucro ralruyrscor) (BBeBAa * 6oH ne6a> u <{ou ne6al, rpuqeMrrocJreA-
rrrre aBToMaruqecxr{ Bbrq[TaJrrrcb rrs [epBbrx. ,{,raxgrr Ba BpeMr Bcrlblml(rr rr
B.nourle na6.rrlo4enufi 4e.narucr ne6onrrur,re fiepep]rBbr 4nr na6.rro4enufi BBeaAbr
cpaBrrenr,rfl'BD + 51"2408. Bce roryueuHbre r,raMetrienus 6rrru peAyqrrpoBaHbl
.x {ororra'erplrsecxofi crrcreMe UBVRI ,{,xtoncoua [Bl. ,{nx BBeaArrbrx BeJrrrqrrn
ABVRI , troilyqeuHbrx rro oAEoMy r4BMepeur,rro BY Dra s cnoxoftnou cocroflIrr{rr,
Mr,r HalrrJrr{ cooTBeTcTBeHHo cJreAyroqrre cpeAHer(BaApaTr{qHLre omu6xra:
-l-0,006; -l-0,003; -F0,002; l-0,002; +0T001.

Hpranr,Ie 6necra BY Dra Bo BpeME Bcrbrrunr4 23-24vas.7984 r. rpeAcraBrre-
rrbr Ha pr,rc. 1. flosrrmeHue 6recxa sBeB[br B rroJroce a BaMerlro HasuHafl
c 23h00m UT. C 23h24^ UT ouo crauoBrrrcfl saMerubrM rauxre rr B troJrocax
BVRL !,.na oupe4eJrerrr{ff BBeBAHbrx BeJrrrsuH na6rrro.rHoro rraJryqeHufl Bcrrbrrrrrr{
rreo6xogulro 6rr.to nrr4eJrrrrb r{HrepBaJr BpeMeHr4r trp0AI[ecrsyroquft rauaJry Bctrbrm-
ftrl, B noropoM ua,lryqenrle BBeBAbr Mo?r(tro cqrrrarr (<cnoxoftrrrna>. Brr.n ou6pan
?IurepBarr 22h56n -23h00m UT.

flepexo4 or BBeBAHbrx Befllrqlru BY Dra, na6nrogaeubrx Bo BpeMff Bctrbrrrrxrr,
r( BBeBAHrTM BerurrrlEaM ua6uro.ruoro uaflyqeHufl Bctrbrrrrn]r Ul, Bf, Vy, R1, Iy
ocyrqecrBJrfltcft c rrctroJrbaoBarrreM BBeBAHbrx Belr4sun cnonofinoro cocrofirrr{fi
Uo, Br, Vr, Rr, 1r, noroprre 6ttlu uafi4eurr ycpeArreHueM BeJrr{qtlu, ra6rrogan-
rrrrxcn B r4rrrepBaJre BpeMenr,r 22h56m-23h00* UT. ,{,na oqenox cpeAHer(BaApa-
TrrqHbrx orura6ox ona, aBe3[Hbrx BeJrIlquH raa6rrro.rHoro uaJryqeHufl BcrrbrmRr{ IrpI{-
lteuflJrrrcb cJre[yrcq,rre {opnrynrr:

oru,l -2,b1* [(ro*r/Fo*--r)(or"/ro)' n (+)']"' , ,- Fo*r^Fo 
,

l4e .P611; 1o - uOrOnI/t OT BBeS[bI Bo BpeMfl BCtrbIIuI{I4 u s CIIoKOfiROM COCTOEHT4TI,

'otr'o cpeAHeKBaEpaTuxrHafl orura6xa uauepenrarFo.
Itax rr,rgno mB puc. 1, xpranrre rrBMeHeurrfl BBeBAHbIx BeJrrlsuu U, B, V go-

aoJIbHo cJrolnnbre BcJreAcrBue HaxJraAbrBarorqlrxcfi oAHo Ha Apyroe ycutennfr. u
ocna6nenraft 6necHa, BEaqr{TeJrbHo trpeBbrrnaprqr{x tro aMrrJrrlTyAe onru6xra r,raMepe-
nrafi. Momno orMerr4rb, uro o6u1ee ycrrJrr{e 6necxa trpoAoJr}fiaJrocb Ao 23h46m UT,
a BareM B TeqeHue th 6recx ocna6enan, rrpuqeM B MoMeHT onourralrr4fl na6nro4enuft
s 00h47m UT 6.necx 6rr,n sce erqe Buaqure,rrno 6orrrue, qeM B cuoftoftuou cocros-
HI4I{ SBeBALI

B nonocax R n I r4aMeHeHlrfl 6necxa BY Dra aa BpeMfl Bclbrrrrxrr cocraBr{Jrrl
scero HecxoJrbno corblx anea4noft BeJrlrqr{rrBr, troEToMy rrp}r I4x paccMorpeurrrr MbI
orpaEI4quJIUCb TOJIBT(O UX trpeAeJrbHhrMr{ 3EarreHr,rflMr,r, cooTBercTByroqlrMrl r4HTep-
xarlaM BpeMeHr,r 22h56m-23h00* r,r 23h46rr-23h53- UT.

- Cne[yet oco6o o6parr,rm BurdMarrrre Ha troBeAenrae aBeBAbr B rrrrrepBaJre
.23h00m-23h24m UT. B arou r.rHrepBaJre. 6.neur BBeaAbr B troJroce U roapacran
MeArreurro, ero o6qee rraMer{eur{e 6rrro 0T05. C 23h23m2ts go 23h28m06s UT
.g iramrax na6.rrro4enurx 6ru [epepbrB, r{, r(ax BrrAHo r,ra prrc. 1, r arou rruTepBa-
.re HarraJrocr 6rrcrpoe rraMeueur{e 6necxa B rroJroce U, xporue roro, Har( M6r yx(e
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Plrc. 1. Itprrnne 6;recHa Bcrrbrrrrxr{ BV Dra

ZO ZO ooh40n IJT

orMerrrJrr.r, c 23h29m UT cra.no BaMerHLrM r.ra6r,rrosuoe r4aryqeHue B tro,rocax
BVRI . Taxr.rlr o6pasou, B r4rrrepBarre 2qh00m-23t\24nUT rpoucxo[r,rJ]a rpe[-
Bcrrbrrrrxa, Horopyrc or{aBaJrocb BoBMo}r{Hbr}r o6uapyrnurb roJrbr{o B rroJroce U.

2. Oqenna Snalrvecnux yc.uonurt
a6ur.rau MaKCI{MyMa Bctrr,rrfirtlr

Monrno ctrr4Tarrr TBepAo ycraHoBJreHHrJlr, rrro s6nuafi rrorreuToB N.raHcr{MyNroB

BBeBAHbrx tscrbrrrrex ux rns6r,rro.rHoe 14B.rryqeHI,Ie B ourtrqecnofr o6,tracru iloqrfi
troJrlrocrrrro cocror,rr r,ra HerrpepbrBuoft artuccr'rIr [1,9] n uonaaareJrrr qBera ?roro
r4airyseHufl B rur{poxorroJrocHblx ctr{creMax, B tracrl{ocrl4 tIIJVRI , flBJrElorcfl xa-
paHTepr.rcTrrKar'rlr ctrer(TpaJrbHoro pacnpe[eJreHr{f rlenpeplrruofr 3r[rlccl{r4.

B t10l 6r,rnlr paccuuraHbr rroxaaareJrr r{Bera (U-B), (B - V) nenpepurnoft
aMtrrccr,rrt, BoBrrr4r{arctrIefi s o6racrl{ c noHIIeHtpaquefr BoAopoAHr,Ix &TotlIoB t?s :
: 1015 -- l}L? clr-3 trI rel,Ireparypoft or 6.103 4o 2'704 I\, r.r 6ulo tror(aBarlo,
rITo oHtr{ corJracyrorcn c ua6rrogaeMbl}Il,r troHaBareJrtlltra r,ra6nrro.IHofo u3ryrleHufl
BBesAlrbrx BCrrErIrIeK n6'nwau I{x MaHcI,I}IyrIoB.

Ha prac. 2 npune4eHa [I,Iarpa]rMa (tl - B), (ll - V), Ha Horopofi coilocraB-
,nenr,r I.ra6rroAaeN{r,Ie ror{aBareJrr4 I{Bera uB6r,ITo.rHoro LIBryrleuufl BcnbIIxnI4I BY Dra
23-24 lras 1984 r, c reoperr{arecxrrMr{ rrofiaaareJlrlr{I4, noropr,Ie BB.FIrI,I ue [10]
r,r coorBercrByror nII : 1015 cn-3. ItaH DITAHO I43 puc,2, rla6lro4aellue (U-B),
(B - V) B6;nueu rrancr{My}ra Bcrrbrrrrr(r4 AoBoJrbHo 6JruaHu K reoperI,IqecHI{M AJrfl
otrrrrsecxu HeilpospaqHoro cJror c reMfleparypofi 10a ]t. Or,nu.rue ua6,rrogaeltrrx
rroxaBareJreft Ha nocxo[sqefi r{ HrlcxoAfltrIefi Bernsx Bcrrblrrl}tr{ ot noragare,reft
OtrTI4AIECHI4 HEIIPOBPAqHOIO CIIOfl IIOSBOJIflET CAEJIATI, BI,IBOA, STO O6ilACTI, I4STYIIE-
rrrrr Bcrrbrlrrxrl orrr,rqecxrr HerrpoBparrHa roJIr,Ko s6Jr;r,eu Maxcr{NIyilra Bcnnrntnr.r. Btr-
qr4cJrelllrble uartra orun6Hr,r ua6,nro4aeurrx [orasareJrefi (U - B), (B - V)
SHaqr4TeJrbHo MeHE,Irre, .re,\r Ha6rloAaelrbre !rar{e}reHl{fl arr{x roHaSarelefi. oruu6Hu
cocraBrrrrror+0T015 gtn(U - B)tE +0'l'03 Atts (B-V)s IraHcr{NIyMeBcrIhIIrI-
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xr{, a Ha BocxoAflrrleft r{ Hr{cxoArqeft nerssx our4 He rrpeBocxo[flT coorBercrBenno
+0,02 a *0T04.

flo naureft upocr6e B. II. IpunuubrMpaccqurarlrtr rpegocraBJleubr EaM troxa-
.BareJrr{ qBeraHetrpepr,IBHofr. err,wccur raBa c ns: 10Lb cu-3 rl reMneparypaMr{ oT
,6.103 go 2,10a H. BHsracreHl4fl Br,rtroJIIreHbI rlo rofi me MeroAI{He, sro u s [10].
I{cno.lrsyr Drrr peayJrbrarbr, Mbr corrocraBr4Jrla p.rrs. Maxcr,rMyMa Bcrrblml(I{ ua6rrc-
,AaeMbre r4 reoperuqecrr4e paaHocrl{ aBeBAHbIx BeJlrdqrrH (U - B), (B - V),
(/i - 

y), (I - V). Ormeruin, sro oulr6xra ua6rro4aeuux (,R - V), (I - V)
,cocraBrrflror +0,05 ra *0?08. Itar nra4uo \ta p\rc. 3, pacupegeJleHr{e aueprrlr{ otr-
rr4qecxu HelpoapaqHoro cJrox c reMtreparypofi 104 It gonorsuo xopono trpe4-
craBJrfier BerusuHrrr [.J, B, V, r? ua66r:rosHoro r4BryrreEr{fl B MancI4MyMe BctrrrrlrlHrr,
Iro nprr aroM [Jrfl BeJrrrqr4u l pacxox-tgeHl{e Aocrl{raer 0",t4. Pacupe4e,neHr{e AJIfl
olrr{qecHu roEr(oro cJrofl HeBoSMo}r(Ho corJracoBarr, c na6nrogeHl4EMu.

Morxno rrpeAJIo]r{Irrb He Melree [Byx Bepoflrsr,lx o6tscHeuIafi, fioqeMy uBJIyqe-
EI4e BcfrbIIrrKI{ B troJloce 1 gna.rrlreilr,uo c.na6ee, aIeM AJrfl orlTl{qecr(rl ueupoapauuofi
o6nacrr.l c reMneparypoft 10a It. Bo-uepnblx. ecJrr{ o6racrr Bcnr,Imr(I{ Hertpoaparl-
Ha, To ueo6xograuo yqurr,rBarb ar(paHldpoBanrae roft qacru Ar4cxa BBeBAr,I, HaA

roropofi Bctrbrrrrxa pacroJro)fiena. flocxo.nsxy a{{exrrrBuafl reMueparypa BY

\
I.\

m-V

-48
2

/5
20

o

.4tt / B-l/
Ptrc. 2. ,(narparnra (U - B), (B - V)

I,IB [Byx HpuBbrx c orlrerxaMu G, 7, 10, 15,20,
o6o3lra.ramuIuMr'r rcMncparypy B 1'brcftqax HcJrb-
BtrHOB, Irpa8afl (pUBarr 

- r3iry(IclII,Ie onTllrrecHrl
TOHr{OrO CJr0tr, JreBafl - rrSryrleHrlc otrTtrrrccHtr
trerpo3p:l(rHot'o cJrofl. Hpfitsr1,r co crpeJrHar{fl tt 7'i
Toqr{al\tfl ltoHaB6IBaer rra0"arotra0DIoe trBlrcHetrrr(,
ttonarttteleii qleta trl6rrro.tnolo rr3JIyqenr{x tro
Bpelrrt BoIIbIrrIHrr, trl)trrIeM rottlirr Harr6oJrtIUct.o
nuarrcllla -t{tJryrloltrro rr6.uuau tlaticr{trytril
Bcnbrrufiu l 23tr1*6m - 

r3h5gmy1

427

.r0 1o lJ
't 

/)u, r{xti'

Pllc.3. I{a6.nrogaeltr,re ts rrartclrNryr{e BCflbrnrnr.r r.r reoperr4qecxr.re pacflpeAeJreur,ra aueprlru
IIo ocrlNla6cquccrropErrHar orJrox{errbr sHarreu}rfi o6parHbrx AJnrlr llo.llH u paanocrefi m-V, paBHbrx (U-

- 
y), (B V), (R 

- i/), (1 
- Y). CrloruHste ruHr{u - reoperrrqecrirre pacfipeAeJrenr{rr ,EJr.a otrruqocnr{ Hc-

npoapaqiloro (o) rt orru.recxtI rorrHoro (6) c,nos. I{u$pu 6, 7, 8, 10, 15, 20 o6oaHaqaror rer{neparypy B rbrcfl-
qax HeJrbDrrHoB. Pcayllrarsr na6,]Irogcuuii rrpeA0raBJrerIbl npyH{HaMn

,7.4/0
'. /5
20
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Dra anaqureJrBrro Merrbrtre reMrreparypbr Bcrrbrmftrr rr paBua 4{00 H[lIl, ro a{Senr
axpaullpoBartvts. B troJloce .I 6y4er nar6orrmuM tro cpaBHerrr.rrc c ero nenrsruoft
B trofiocax U, B, V, R.

Oqenuu a{{enr anparr,rpoBarus. O6oanaquM qepea ,Fo uorox or aBeBAhr

s cuoxofisoM cocroflHr4r{, qepeS Fo - ry }fie BeJrr{qrlHy c yqeroM axpauzporanirn,
Fo$ - troror( or EBesAbr Bo BpeMrr BctrbrmHr{, slnRz - orHocr{TeJrbnyrc unoqaAt
BctiBlrllr(rr. flocnonrxy trpra HaxoxrAeulru troronoB ua6rrrosHoro rrBryqeur,rfl Bcrrbrrrr-
I(z MBr'Bcerga ua Fs*1 BbIqlITaJIu .Fs1 To1 cJreAoBaTeJrbHo, DTo Bbr3brBaJro omu6xy
B aBeBAHbIx Beilrrqr,ruax ua6rrroqnoro uBJryqeHufi -

Fo*l sLm= 1,0867;;7; naz .
'0+l- r0 JUr(-

Ornocrarenruylo Berr4rrrrlry trJr'oqaAr{ Bctrblrrlru Mbr oIIeHI{M r,rcxogfl rrB ua6nro-
laeraoft aMrrJrr,rryAbr BcrrBII[Hrr 0ry4 a troJroce B. ]Icuolrgya'coorrrorxeHrrr, rrprr-
BeAenlrbre s [10], ]r rpuur,rMaa gla e{{errurnofi reuneparypbr BBeBAbr 4100 K
rr AJrfl TeMlepaTypbr Bcrrbrrrrfir/r 104 H, Mbr troryquM

slnRz = 0,008.

Tanum o6paaou HaxoArirM, .rro omu6xa, cBflBaHHafl c EeyqeroM a{{eHra anpaH[-
poBa.Eufi, B Mar(cr(MyMe Bcflbrmfir{ cocraBJrf,er 0,01 ; 0,02; 0,05; 0,12;0?3 a uo-
Jrocax aBVRI coorBercrBenno. Xors BeJrflqr{rra trotrpaBKr,r -0ry25 BHasurerb-
'HO MeIIbIIIe, rIeM uOJIyqaIOqeeCE pacxo)fiAellv.e -a"!4 AJIfl trol(asare.Irt (v - I),
Bce me Ba?fiHo, qro c yqeroM aSSerra aftparrupoBaHr{r, Bo-trepnux, Mo)xer 6urr
troJryrreua rro[paBxa r( (y - 1), upoturofroJrofirHas uo Buar(y noJryqarcqeMycs
pacxolr(Aeuato, !r, Bo-BTopbrx, ara rroflpaBr(a, KaK rr pacxo]r(Aeur4e, EJrfi (V - D,
nau6orrruar rro cpaBueur/rro c [olpaBr(aMr{ K tronaBareJrrM (U = B), (B - V),
(V - R). flprauerrn rocJreAoBareJrbHrre upra6luxenzs, Mo)nuo 6ruro 6u uaftrr,r
TeMtreparypy r4Bryqeur4a BcubrrrrHr{ rd trJroqaAb Bctrbrrrrfiu rar, uto6rr MrrurrMrrarr-
poBarB pacxorx[enllfi Me]fiAy qerhlpbMff trapaMrr na6rrogaeubrx rir Bbrqr4cJreHHbrx
Irol(aoareJreft qnera (U - B), (B - V), (V - R), (V - q.O4uaxo troilyqeuHbre
ranuM o6paaoirt peayJrbrarbr Moryr oxaaarbcs {oprvramrrrMu, rax Kar( ecrb He-
noropbre ocHoBalrr[E cqr{Tarb, rrro, r(poMe a{{exra anpaurrpoBanua, ueo6xoAuMo
yqurblBarb Apyrue a{{enrrr, r(oropbre rroxa qro He Moryr 6rrm oqeRerrr.

B ll2,13l uauu 6rrno o6napyrr(euo cyqecrBoBauue y BY Dra xone6auuft 6re-
cHa c trepEoAaMrr tropflAr(a ,qecfTr(oB MlrHyT r[ aMtrJrr{TyAaMr{ B HecKoJrbKo TbrcEq-
Irbrx BBeBAHofi nenuqurnr. Beporrno, aru xone6auzr fiBJrflrorcff rno6amur,rura
'xo,re6arug},ru sceft BBeBAbr, frecltfr aro rax, To ux BJII{ErrIne Bbrpafl{aercfi B r{BMe-
naroqeftcr co BpeMerreu ne6o.nrrnoft nonpaune K trpuHaroft nalrz uocrornuoft
BeJrr(qure Fo. flocnoubmy aMtrJrrrry4a Bcnblmr(r4 B troJrocq / nauuenbmafi, a aM-
trJrrrryAbr rro6anrnrrx none6anuft rro upeABapureJrbHbrM tr]nnuu cra6o BaBr{cflT
or AJrr4lrbr BoJrHbr, To BoBMornHo, qro rrotrpaBr(a, cBflBaHrrafi c AaHHbrM a{{exroru,
ro)r(e onaBa.nacr 6rr rara6onrrueft gna troJrocbr 1. Sror Borrpoc, oAHaHo, tpe6yer
ganrneftmero trByrIegrrfi .

Eqe ogroft sax(uoft upo6neuofi flBJrflercfl noauorxnrrfi Br(JraA B orrrrrqecxoe
UgJIyqeHI,Ie ABeAAHbIx BCnbItrIefi uBJIyqeHUfi OIITIIqOCHII TOHITOIO CJIOE C TeMtrepa-
rypoft [opflAr(a 106-106 ft ra unornocrxM[, BuaTrr{reJrbro MeubmrrMlr, qeM pac-
.cMarpr4B aeMa s 1 016 clr-3. Ougura trp oqeccoB, Bbr BbrB aroqux BbrconoreMrrep arypnoe
usflyqeur,re, upeAcraBJrena s [14, 15]. Cnenyer orMerr[rb, sro rofiaaareJlrr qBera
Taxoro uBryqeuufl He oqeHb crrJrbHo orruqarorcfl or na6,nro4aeMbrx trofiaBareneft
ua6brro.rgoro r,raJryqenr4fl B Mar{c}rMyMax BBeaArrbrx Bcrrbrlrrex [16], u [oaroMy pe-
SyJrbTaTEr oAHr,rx ToJrbKo ouTr4qecRrrx na6nroAenqft ncurruren He MoryT rrcnJrrc-
qr4rb rrpeAtroJroErer{rre o ero trpucyrcrBlrrlr. Ha6rro4euufi l{etrpepbrBHoro u3flyqeHufl
Bcrrbrmen s o6racrr,r 1700-1900 A lrornra 6rr peurutr ary upo6reMy, Ho ux etrIe'
oqeub MaJro. Crour, oAHaHo, orMerr{rb, sro s [17] reMtreparypa HerlpepbrBroro
rBryqenr{fl Bctrbrrrrxr( AT Mic s o6racru 1700-19004 oqenena Han 1,3.104 [t,
rrro rre crrJrbro orJrrrqaercfl or rameft oqerrxu AJrrr MancrrMyMa Bctrblmxu BY Dra-
fIo-nu4uuoMy, trprrBJreqenr4e trpeArroJrox(eHtrfl o trpucyrcrBr{r4 Bbrcor(oreMueparyp-
IIOrO HetrpepbrBrroro lrSJryqeHrrf oHa)r(ercfl BoBMolr{rlErM Jrlrrxb B ToM cryrlae, ecJltr[

ouo Bce me 6yger o6uapyxeno Aaarnefirur{Mrr BHearMoc{epurruu na6nrogeuuaurr
u y.rrrpa{uoreroaoft o6nacrra.
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Mo:HRo, oAHar(o, Aotrycrrrrb, qro Re6onrmofi nnrag B fiBilyrlenlre BctrbIrIIfiu
BY Dra 23-24 uas 1984 r. s6nuau ee MaKcr{MyMa BHocrrrcfl HetrpepbrBnoft aurao-
,craeft aa [peAeiroM cepuu Balruepa, trpoucxo?rqeHr,re Koropoft nefiasectro. Ha
,DTo yxasbrBaer orJrnsrre ua6rrogaeMoro [or(aaareJlr g - B) or Bblqucilerroro
.Airs rrenpoBpaqEoro cJrofl, cocraBJrslorqee -0+1 (cu. pzc. 3). flouyqeHl{e o roM,
sro cnoft qacrr4quo fipoaparreH Ba rrpeAeJroM cepr4rl Balrlrepa, HetrprreMJleMo,
nocr(oJrbr(y B raxoM cryqae on 6rrn 6rr erqe 6oree trpoaparreH na 6o,rrurux [JIrrHax
BoJrH, qro He corJlacyercfl c na6.nrogenranlru,

Taxuu o6paaou, nauru na6nroAeHr4f Bcrrbrlrrxrr BY Dra 23-24 uar t9B4 r.
npr4BoAflT n cJreAyIorqr4M Br,rBoAaM o uporrcxolHAelrlrrr neupeprrnnoft SMlrccr4r{:

1) ueupepueHafl aMr{ccrrfl B ocHoBHoM BoaHr4xaer B orrrrrqecxrr Herrpoapauno4n Hou'
runyyne o6nac:rra c reMrreparypofi oxo.to tOa [t ll Kour{eHrpalluefi' ns: 1015 cM-3'
2) ouruuecxr,r Hexpoapasuas o6racrb cyrqecrByer roJlblto l6ilwau MoMeHra MaI(-
,cr{MyMa Bcrrbrrrrr(r4; 3) expanrapoBaHue HetrpoBparlnofi o6lactr,ro qacrla Ar(cr(a BBeB-

.Abr Moxter BbrabrBarb BaMerHbre a{{exrrr, oco6enno B noJroce 1. Otrr.tertrrra, .rto
BbrBoA 2 cornacyercE co ciretryroqr{Mr{ xapa}rreprlcrr{HaMr{ r.ra6},rro.rHoro rrBJIyqeHtrfl
BBes[Hbrx Bcrrbrmex, fioryqeuu],rMrl panee: 1) ynenuueru{e aMrlccr{onlroro 6anrue-
poBor(oro cxasxa Ha Bocxo[rqeft ra Hr{cxoArrn{efi nerssx Bctrr,rlrex [18]; 2) yse-
JrI{qeHI{e aKBI,rBaJreHTIIbIx uI{pIIH EMTIcCI{OHIIrIx nuruvfr" Ha HIICXoAEITITIx BeTBEx
Bcrrbrrrren 119-211;3) ynenuueuue rleHrpaJrr,uofi unreucrrBuocrl4 Hp-aMr,lccllrr 3a

70-20 Mr{H ,qo Mal(crrMyMa Bctrtrrrnrr l2l.

3. Itoue6anu.a 6neQxa

,{na ucc.ne4oBar{rrrr cJro}nHoro xo[a us6brrosnofi aM:u'ccurur Bctrbrlrrnl[ co Bpe-
MerreM Mbr HarrrJrr4 cuoco6ou HarrMeHbrrrr{x KBaAparoB uoJII{HoM ustoft crerreHtrr,
rrpeAcraBJrflIoqraft rraMeHeur{fl BBeBAHbrx BeJrfiqr{H Uy ualwtotnoro u3ryseHr{fl,
a BareM orrpeAeJrr{Jrrr paBHocrr4 A ruex4y na6rrogaeur,rMrr r{ Br,IsucleHHbIMrrt BeJrrrq[-
ttavru IJy, Ha puc. 4 uoxaeaHu KprBafl uoJrrrlroMa (a), xpunan paauocreft A (6)
r4 aMrrJrr,rryAurrfi cuexrp xpranofi paauocrefi A (a).

flpu paccuorpeuzll rpranofi a uorxno orMertr{rb, rrro ruldprrua uau6onr,ruero
nuxa nprrMepHo BABoe 6o.rrrue, qeM y Apyrux rrr4r(oB, rr, HpoMe roro, STor rrI[H
EecrrMMerprrueu. flpe4craBJrflercfl BepoflTlrbrM, qro ETor rrrrn cocrorrr rra AByx
rrrrnoB: 60ree Br,rcoxoro c sacrorofi ol:0,02 MuH-1 r4 MeHblrrero c qacrotoft
ot =: 0,05 Mr4rr-1. Ilepnrrfr rr3 arrrx [uI(oB Mo]nHo He rrprrHrrMarb Bo BHtr{MaHrre,

cqrlTafl, rrro oE, BepoflTHoT BrIBBaH xonequofi upoAoJl)r(IrreJrbHocrblo paccMarpr(-
BaeMoro npeueuu6ro pflAa (-lh). Taxrau o6paBoM rreptroA xo.ire6auufi Bo Bctrbrm-
re c nara6o.nrueft uo.ryauu.nury4ofi C : 0705 Moll{rro cqurarb paBHbrM upv6wr-
BlrreJrbHo 20 vrurr. Hporrte roro, fiaH BrrAHo raa xpuaoft s puc. 3, no nctrbuuxe,
BoBMo)r(Ho, trpucyrcrByror raxlr{e rore6anras c troJryaMrlJrrrryAaMrr C = 0":02 -+
=- 0?03 u treprro4aMu or I Ao 10 rrrr,rn.

Paccrrrorpnrrr AJIfl cpaBueHr{fl Henoropbre Apyrue Bcnblml(u' Bcnrrura HII
2471 L J\b 2 28.11 .72 r. rrsilgercq eAr,rHcrrenuofi, y noropofi ua6nrolanucb r{erKo

' Bbrpa)fieuHrre Hore6aulrfl c treprrolorvr 13 c; y rree xte 6rrutr BaMerubr mone6anras
c reprloAoM 4-5 vuu [31. Bo Bcrrblmr(e Wolf '359 79.03.72 r., uau6o,ree 6ncrpofi un
paccMarprlBaeMbrx, o6qeft trpoAoJr?r(rrrelrbHocrbro or(oJro 3 ltun, na6nroAanracr
xone6anrzs Eo apeueundrx nrranax l-10 c [41. Ilpzuepuo B raxofi ffie rur(aJle Bpe-
uenra ua6.nroAaJrrrcb MuoroqrrcJrennrre rone6aur{fl Bo BcuLIIrrKe UV Cet trpoAoJl}rul-
TeJrr,Hocrbrc onoJro 10 ruuu, Koropar 6r,rra nau6oree uoqnofi r4B Bcrlbrrrlex aroft
BBeB[br, orlrcanHbrx s [5]. Bcurrurma EV Lac 03.08.75 r. c MaRcr{MyMoM
u 16h339 UT 16l o6qeft trpoAoJrlr(r4reJrbHocrbrc 25 ruun Hau6oree troxox(a Ha
Bctrbrruxy BY Dra 23-24.05.84 t. V uee na6rrogaJrocb rrecxoJlbr(o xo.ne6anrafi
c rpeueuu6ft mxa;roft onoJro 1 uur. B cyuepocubrrrrxe EV Lac npo[oJlrnr4reJlr,Hocrrro
,6oree 4 s. 6ntr'o orMerrerro Hecr(oJrbr(o xo.re6auufi B r4uTepBaJrax BpeMeura

-70vus. [71.
Couocrasrsfl arr4 BctrblrtrHr{ co Bcrrbrrrrnofi BY Dra, uoxuo Bartrrosr4Tb, Bo-

rrepBbrx, .rro 6onee HrlBnoqacTornrre xone6anlrs na6rroAarorcfl y 6onee MeAJrerrHbrx
Bcrrrrrlrer, rr, Bo-BTopbrx, qro treplro[ xone6anufi 20 ttwtt y Bctrbrmfirr BY Dra
23-24. 05.84 r. EBJrfiercfi caMr,rM AJrrrHHbrM us o6uapyxreuubrx Bo Bcrrbllrrnax.

'];;Au ";araJrora 
tepqmnpyura.
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Boupoc o rtolte6aHrlffx I{ BTopI4rIH6Ix r,Iamc-trrryrrax B-BeBAHr,r-\ ncnr,rruen 6rr;r
pa0clIoTpeII NlyruaHorr 1221. ltv 6r,r.no uonaeaHo, arro BroprrrrFrbre tr{a6gr{rl)rlrr)r
(r,r.rrr,r {<crnrtrarl4qecnl4e) Borrblrrrxl4) }roryr. 6r,rrr, rrrallarrr,r npirronrAeHr4err (rrope-
rolloBcltoii) lloJIlIbr or oAHofi anTrrBr.Ioii o6racrr.r x 4pyroii. Cnopocry, (r{opcrorroB-
cHorZ) BoJIHbl p1B{a cxopocrl{ aJIr,BeHoBCltor-r noJrHr,r AJrrr rro}roB l r{oporre u61,
oHa cocraBrlset 500-1000 xlric, Bo"nce BrICorroaraclorHlre r{oJ-re6anr.{fl n ioeaarriix
BcrrBIIrIKax uo Myrnauy Mol'yr 6nrrs Br,tanalrbl rrpor,rcxor{Ae}rr,relr BoJrrr, c6opocrr,
r(oTopblx paBHa arlbBeHoB0noft cxopocrra AJIfl aJreKTpoHoB B Kopolre un6, norop&fr
trpl4r,IepHo u 30 paa 6o.nrure, arol,r ur11.

tr4s ua6.nroqeuuft I23l rr reopr4r{ [24] nsr.ecrHo, qro reM]r].,re frrrrHa ua By Dra
Lr Apyrlax BcrIhrxI,IBaIotr{I4x 3BeBAax Moryr pacrroJrarartcs n|,nuau rroJrrocots lr rrro
paAl4yc BY Dra cocraBrrser 0,9,Ro [25]. Taxurr o6paaou, rroai]ro oqerrrrrl,r qro
BpeMerra trpoxolr{AelrplE r4o}Ilrblx r4 aJrer{rpoHHbrx aJrbBeHoBcnrrx BoJrH,qJrfl BY Dra
He npeBbllrraror nRlusi : 33 - 66 uuu u r,Rlu;o: 1 :- 2 ;yuw, .1ro cotra-
cyercfl c oril,reseuHL,rMr4 Halrt nepr{o4aMr.r or I go 20 ttutt,

_flocxoltxy y 6o;rruu.IHorBa Bcnr,Ixl4Barotqrlx sBeBA paArl.vcbr xreFrbrrre, qelr
y BY Dra, To y nr{x }Ioryr 6rrrr, lreusue BepxHI4e rrpeAeJrr,r paccrotrHrrrr r,re}r{[y

60

0

d

*\-*/ -'--i-l'u't

lN



aKTr{BHr,rMr{ o6nacrsuu r4 BpeMeHr,r npoxox{[eur,rfl aJrr]BeHoBcnrrx Bo.rrH. c gpyrofi
CTOpOHLI, UBBOCTHO, qTO CpeAHflfl IIpOAOJIiI{IIT0"II6HOCTb BCnE'IIxeH yBeJIlIqI4RaeTCfl
c yBeJIurreHI{eM cBerr4r,rocrr{ 3Be3Ar,r u sro BY Dra no cBerl,rrrocrr,r flpeBocxoAr{T
6o.nnmraucrBo rrBBecrHrrx BCrrbrxr{Barotrtrr{x BBeB[ ol(pecrHocrefi Co.ruqa lg , 26, 271 .

floerouy Mbr cqr4TaeM, qro r{exaur,rar{ noJre6aHr4fi, npe[Jro]rie]I]Iblrt X{y,n,nano,rt,
I{oixer 4am, o6rqee o6rscuenue HoJre6anr,{ft, Ha6[IoAaBlx]4xcfl Bo scnrrruxax RY
Dra lr [pyrr{x BBeBA. O4uaHo ranofi Br,rBo[ cJre4yer carrrrarh ,rl,Itrrb npe[Bapr{reJrr'-
nrrrr, Bo-nepBr,rx, I,rexalrrd3N,{ X4yr.nana Hy}riAaercfl e garr,nerhuerr o6ocnonaHr.rrr I{
[eraJrrrBarg4r{, noropr,re Moryr ero r{Br\reur{rr,. Tar, n [28l c trpr'rr]rerreHr{er,r perlrre-
HoBcltr{x na6nrogenrafi BneB4ur,rx Bcrrbrrrre( paccr\Iarpr,rBae'rcfl pacnpocrpaHelllre'
Bosr{yqeur4fl rro MarHrrtuofi apxe, noryqeHrJ rrnr,re orIeHHr{ Rpe}IeHr.r L{ c[eJIaH BbI-
BOA O (rlefipepLrBHOrf HarpeBe) r4Jrr4 HaJroTrieHr{lr BCrrErrleK oAHa Ha [pyryro, a I{e
o Ho,ne6are.nr,HoM rrpoqecce. HaM, o[]raxo, npeACTaBJIfleTCfl, qt6 so ecriLrtlrme BY
Dra 23-24.05.84 r, He 6r,rJro rraJroir{eHrlrr Hecnoirbr(rrx BcrrbrrrreH, raK HaH npll
o6qefi ee npoAoJrir{r{TeJrr,Hocrr,r 6o;ree rroJryropa qacoB ycrr.[el{rle }reupeprmrrofi
3}{I,ICCI4I4 S Hefi na6trcga;rOcl JIr4IIrb B I,rHTepBa,lle, COCTaBJTfl}Oqe}r OI{OJ[O 7 UUH.

SaKrro.rertue

Ocnoeurre oco6erluocrrr r\,Iegrreuuoft scubr[Hra BY Dra 23-24.05.84 r. xa-
qecrBeHHo cxo,(Irbr c oco6ernocrfrMrr Apyrr4\ BBeBIIrItrx BcrrlrIIreH, Itax 6r,tc.ptrx,
TaK rI r{eAJrelr}rbrx. Dtr,r oco6ennocrr{ TaHoBr,T: 1) na,nr,r-rr're npellBcrrr,rrrruv;2) vcr'r.rre-
HI4e Henpept,rnnofi Drrrrccr,rr,r 's6tv,at r'raHor.ril{yrra BCrrLrrrrHrrl 3) Ho",re6auun raa6r,rroq-
rroro r.raJryqerrrlrr ucrr,rrrrHr.r. F{aH rroHaBrJBaer Harrre r.rcc.]reAoBani,rc, rrerrpcprrrRr{afl
alII,ICcI4fl Bclrbrrrrr{rt BY Dra 23-24.05.84 r. nr,rasarra B ocrroRrrorrr{BJTyqe}rrrre}r orr-
Ttrqecxlr Herrpoapaqrrolo cJrorr c rer'rneparypofi 104 H r,r xonqeurpaqnefi rz11 :
: 1015 cu-3. Br,rge.rrranr raxlr{e c,reqyronluft peav,rbrar, colJracyrorun:iacnc pcgy"16-
Tar{I,I Apyrrrx r.rccJreAoBaHlrfi: npolrcxo;,riAeHr{e raarytlgHrtr npci{RcrrLrIuxr.r, Bocxo-
4tIr1efi r,r ]rucxoAflIr{er,i ne:rseft BCrrbrtrrxr,rr{Hoe, qetr[uBryrreHr,rfl s6.rrr,rarrMar(crrrfyr'Ia
BCnr'r ulfl4.

r{acrusuo HaIxr{ peByJrr,rarr,r Moryr 6trrlo o6'sscrreHrrr rrol[e"rrbro BBeBAHr,rx
Bctrr,I[rer, paccMarpr{Baemoii o [28-31] u ocnonalrnofi na alralorr,rfl\ r{eEuy BBeBA-
IILIIII{ ],I COlrHeSIrrTMTI BCrrhIrIIKailIU. 3ra }[OAeJrr, npeAnOJraIaeT ]Irlily.trE,CUOe O6paSO-
BaHI,Ie IIeTeIIJIOBbIX SJTeItTpOIIOB B apOqHON,r r{arHr.rTrr0n{ nOJre, HOTOpr,re IOCTr,rrarOT
xpouoc{eprr u {otoccfepL] I,r BrJBhrBaror B ]rr,rx rerr.rroBoe cBeareHr'{e, na6.nro4autreeox
xax <6e,nas)) BCrIIiIrIHa. .(aree npor.rcxoAr4r (IrclapeFrr{e): }Iarpets Ber.rlecrBa B allHe,
conpoBolr{Aaroquficn BcrrJrecxor{ Mflrnoro peHTreI.roBcnoro r{BJr}.reulrn (cnr. Tar{irie
[32]). I{anrn ua6rro4enus tscrrbr]rrrr{BY Dra 23-24.05.1981r r. ronaarrBaror, rrro
<6e.nasu Bonrrrur{a - aro cBerreHue onrr,rqecxr{ HerrpoapaqHoro c.rrofl, pacno,ro-
iHeHIroI'o rny6oxo n aruoctpepe BBeBArr. I{poue roro, or{r4 yr(aar,rBa}or Ha BoBN{o?rr-
Troe cyrqecrBoBaHrre Hone6ate.trHoro trpol{ecca ts}ryrprr lrarnr,rrnor,l apnn. Ognano
orlleqelrHas r{o[eJrb HyiriAaercfi n ganr,uefiruefi getanusaqr{lr [Jla rolo, vro6r,r
o6tscnr.ms npollcxolr{AeH}re r4BJryqeIlr,rn, na6nrc11arcil{erocfl Bo Bpexrrr rrpe;1BcrrLrut-
npl, Ha nocxogaulefi r{ }rr.rcxo4flqefi eerngx Bcrrblltrnr{.

Antop r.ty6ono 6naro4apeu B. II. fpunrdHy BanpeAocraBJrelrlrbre rrlr Br,rrrr,rc-
JI errlr fl I4 trrr o[orB op rro e o 6 cyrngeur,r e A aHrr o ro r.rccJ] eAoB a]rrl fl .
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Y/lH l'23.4:f'20.827

O TIEPBN{EHHOCTBI cDOPMt I HPIIBbIX
tsJIECT(A DQ HERCULIS

C l95t+ no 1985 r.

E. C. i{ur,rtprleur{o

flpore4en alrarrra] lralreHer.rl{rr Qoprrr,r {oro,rrcrpu.recxr,rx rtpr,rBllx 6;recxa DQ l-ler c L954

ro 1985 r. flpu 3rorr r'rccJreAoBaJrr.rcL npr,rBr,re 6recxa L954-LS7B rr., ony6,nlrnoBarrl'rble pa3llbr-
rrr'r aBroparrr.r, a rarure corlrecrur,re ra6,irrogenr,rx 1982-tg85 rr. aBropa, IO. C. E{r.lrtona Ir

H. [,L IllaxoBcnoro.
Cpanneul'rc fiprlBbrx 6neclra, Br,rrroJlHenHoe c yqeroM Br{JraAa or BI,IByaJrlHoro crryrHlIxa I'I

rre6ynnprroii o6orouxlr, rronaaaJro cJreAyrolrlee.

I4arreuurr.rc 6nccna DQ Hcr B rorroHr,re Bper{eHrr c 1954 no tg85 r'. o6yc.noueuo rrepeMeu-

IIOCTI,IO CBETI,I}[OCTJI EE TJIABITOfO ITOIltIOIIEHTA.

IIo rrancurra;rbrrorry BHe3arr{e}rHorry 6.rrecrv ua rfaaax 0,40-0,60, ero flpeBErileulrro HaItr

ypoBrrer{ 6.rrecrta na t}aaax oHo;no 0,2 rr Bbrcore rop6a nepeg rlarN{eflr.teNt orHocllTeJlr,rro 3Toro

ypotsrrfi HprrBbre 6,lccna DQ l{er r{o}r{Ho paBAeJIr'Irrr Ha rpl,t'runa (cu. pr'rc. 3,4).
I{anigrrii oralr rri}lreHer{rrfi rrox{Hocrrr r,r3JryqeHrrfl rJraBlloro I{oNIrIoHeHTa cl4creMlr xapanre-

pr,r:lyercrr o,rlHrrrr r.ra rpcx r.rrroB r{pr'rBtrx 6recxa.
Paccuorper Borrpoc o BoauoxlroM coorBercrBr4r,r fiepexoAa DQ Her Me]r(Ay

c rrunlrrraJrrrrroii rr rrancr'nra;rsnoii cserr.rMocrbro r,r [epepacran].rfi nopua.nuror:i Bcrrbrlrrr{Ir I} cBepx-
BcrrLrurny y rtapJrr.rrtoDLrx HoBLrx rroArpylribr SU UMa.

ON TI{E LIGHT CURVES VARIABILITY OF DQ Her FROM 1954 TO 1985, bv E.S.Dmit'
rienko.- The variations oI the light curves shapes obtaincd by photometrical observations
of DQ Her in 1954-1985 have been analyzed using 1954-1978 light curves published by dif-
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ferent authors and those obtaincd by thc author in 1982-1985 in collaboration rvith Yrr. S..

Efimov and N. M. Shakhovsltoy.
The comparison of the light curves madc rvith the account on thc contributed light

from the visual component and nebula shorved, that the light variations of DQ Her in tho
pcriod from 1954 to 1985 rvere caused by its primary component luminosity variations. AII
the light curves can be classilied into three typcs;,(see fig. 3,4) according to maximal non-
eclipsing light in 0.40-0.60 phases, its excess o{ the light in 0.2 phase and the hcight oL

shoulder appearing prior to the eclipse. Each state of the power variations in the primarv
component is characterized by one of thc three types of light curves.

A possible similiarity betrvecn luminosity variations Irom maximal to minimal in DQ
Hcr and developing a normal outburst into a superburst for drvarf novac oI SU UMa typc has

been also considcred.

Bre4eune

Bonlruouy rdlrrepecy, [porrBJrfleMoMy K DQ I{er, cfloco6crtsoBaJra Bcrrbrrrrxa
Honofi B 1934 r. r4 orxpr,rrue yoxepolu B 1954 r. ee AnoficrBeHHocrr4[11. f.ry6o-
Hr.rfi Mr.rHr4MyM 6Jrecna DQ Her B BarMeHrlr{ ctsI{AereJrr,crtsyer o 6.nusocru x gOu

yrJra Melr{Ay op6uTarbHofi nnocHocrbro crrcreMbr r{ Haprr4lrHofi n;nocHocrr,ro. Bc"rrcA-
cTBr4e aTolo Br{JraA pa3.[r4qHblx r{cTosHultoB I,I3ryrIeHLIE n o6rqyrc cBeTr.rMocTb 3a-
Brrcr4r or op6urarbHofi SaBLr, qro orpa)fiaercfl Ha {opMe Kpr,rBofi 6necxa. I4alre-
HeHr{e $oplru Hpr,lBoft 6;necxa DQ Her co Bper{eHer,I, raxlltr.r o6paBoM, co4epirirrr'
Balr{Hyro I4H{opMarluro 06 aBorror{r4r4 r43Jryqelrl4fl ee r(o}rnoHeHr.

3gecr, nprdBoAErcfi peay,rrbrarbl aHaJII4Ba rIepeN{eHHocrn (boprrr,r xpr,rnr,rx 6ncc-
na DQ Her c 1954 no 1985 r.

Matepr,rar ua6nrogeuur'r

I{cc.rregoraru{e BbrrroJruel{o Ha ocHoBe cJregyloqrrx na6.uro4eurafi: UBV-So-
ror{erpr4fl 1954-1956 ru. [1, 2]u1975 r. [3], oxBarblBalotqafl Becr, op6ura.nrnr,rft
r{rdr{Jr cr4creMbr; MI{oroqnerHafl cnenrpo$o'ro}Ierpr4E 1978 r'. g.na op6urarrbHbtx (baB
0,90-0,11, Bxrroqarcrqarr raxlr{e rrar{epeHr4e UBVRl-serr4qr,r}r Ha {aaax 0,90;.
0,0; 0,11 kr0,67 [4]; nstuqeerHas $oroue:rprna B reqeHrre npar{rr4qecxrr Bcero op-
6uranr,uoro repr,roAa lnq 1982-1985 rr. Ha6nro4enur rrpoBoArrJrrrcb B rrr{pono-
uonocuofi cr{creN{e, 6rlramoli H craHAaprttofi UBVRl-cuctetre firxoucorra [111-

Henoroprre cbeAeHr{fl o DQ tler

fIo o6rqeupr4urrrbrM B Hacroflrqee Bpelrfl rrpegcraBJrelrrlrrN{, ocHoBErBaroqrltl,rcfl
Ha crrer{rpaJrbHr,rx u {oTouerpuqecKr4x na6,nro[enr.rnx, DQ I-Ier cocror.lr r,rB 6eJroro
HapJIIIHa c 4ucHoo6paBHofi o6orroqxofi I4 r{pacHoro HapJII4Ka, BarroJr}rffrorqero cBoro.
rloJrocrr, Poura.

Be"nr,rfi KapJrr.{H c 4racxoo6paBHofi o6o.iro.rxoft HaalrBaror rJraBHriM nolrfroHer.r-
roi\{, a npacur,rfi HapJrr{r{ - tsropr{qHr,tlr. Op6utaJrbHI;Ift trepr{oA paBe}r 04h39-.
E;rrecH crrcre\{br, Ha6flroqaeNrufi c 1954 r',, o6ycnonreH 6oflr,meli sacrr,ro rtaJryrre-
Hr4err Ar4cr(oo6paanofi o6oro.rxrl Bor(pyr 6eroro KapJrr.rxa. Ona o6paayercfl 3a
cqeT noTepu BerqecTBa r{pacHr,rM r{apJrr4KoM. B uec:re [onaAaHr4E TepfleMoto r,rNr

raBa B gucxoo6paanyro o6o;rou(y rdr{eercfl Tar( HaBbrtsaeN{oe ropfi.ree narr.ro. fop-
6r,r na xplrnoft 6.rrecxa [o r{ noc;rre Barr{eur4fl coorBercrtsyror rrosBJreH[ro ropflqero
rItrTHa Ha Jryqe Bpellr4fl na6;rro4arera. B DQ Her nporacxoAr{r BarMe}rr4e ro.rrr,Ho,
rJraBHoro HoMloHeHTa BToprlallrbrM. Saruerlug BTopuquoro Hor,rrroHerrra B npeAe-
rax xaorr4rrecxr{x Holre6aHllfi 6necxa ner.

Cxema npnuoii 6;recxa DQ Her
u ocnonui;le napaMeTpr,I arofi KpuBor:i,

r{cfroJrbSyeMr,re fiprr aHaJrrrSe r{BMeHeHr4fl ee sopur,r

I{a prac. l npr,rnegeua cxeMarr4rlecxafl HpI4BaE 6.necxa DQ FIer. flpu ana.rrnae
tfopuu Hpr4Brrrx 6necxa oco6oe BFrrrMaurre y4eJrEirocb yqacrxar\r, coorBercrByroqr,rM:
1) aaruerurro rJraBHol'o HoMnor.reHra BropusHr,rM (op6lrra.rrrnax Saaa @ : 0,0);
2) uaHcuuyuau rop6a ua xpunoft 6.rrecxa Ao BarlreHr.ra (O : 0,89) lr rocrre Hero



((D = 0,13), qro Br,rBBaHo coBtraAerrrreM MaHcr{MyMa Ar{arpaMMbr rratrpaBJreHHo-
.crrr BI{ArrMoro or ropffqero rrflrHa r,raJryrrerr{fl c JryqoM Bperrr4g na6nro4are.rx;
3) noalromnoMy JroKaJrbHoMy Mr,rnrrMyMy Ha {asax, 6;rusHri x 0,20, Horga ropfi-
qee rrflrHo yx{e cxpbrJrocr, or na6.nro4are.rrrr Ba Arrcxoo6paanyro o6orouxy, a 6o-
rlee ,rpnafi 3a cqer a{{exta orpa}fieur{fl cropoua Hpacuoro HapJrr{Ha erue He rro-
ffBrrJracb l,rJrrr roJrr,Ho HaqrrHaer rroflBJrffTbcfl Ha ryqe Bpeur,rfl; 4) yponuro 6necxa
ua {aaax 0,40-0,60, rAe Br{AHa cropoua BropuqHoro noMrroHeura, o6parqenuar
H rJraBHoMy, a ranxte o6racru gracxoo6paauoft o6ono.rnr4, r{Merorqafi, BoBMo}nHo,

lo

Prlc. l. Cxeuarr.r.recxas
r{prrBarr 6.necna DQ Her
Ha ocu opArrHar - orHocx-
Te"qbHble I{HTeHCUBHOCTI{, Ha
ocn a6cqucc - op6nra.rnuax
Saaa O B AoJrrrx rrcprroAa.
OnI{caEIIe napalrerpon 1, A,
1 (0, 0), I (0, 2) il LI',
Af clr s rexcre

4+r44Q
'66.urruyro rroBepxHocrnyro Epr{ocrr, no cpaBHeHr,rm c rofi, u:ro ua6nroqaercr ua Sa-
.Bax onoJro 0,08.

.{"rra y4o6crBa cpaBHeHr{fl HprrBble 6recxa 6epyrcr B orHocrireJrbHbrx r{HTeH-
,cr,rBuocrqx 1. ?lnrencusllocm 6y4er coorBercrBoBarb r,rox{Hocrr4 usryrreHr{tr
a na6lro4aeMoft fioJroce qacror. Hpr.ror,re 6.rrecxa Ha]r{Aoro @lrnsrpa Br,rpaxtarcrcfl
B OArrr4X r{ TeX H{e SHepreruqecHr{x eArrHr.rqax.

Vxaaannrre Bbrlre yqacrnlr xpLreoft 6"necna xapar{repr.rsyrorcx cJreAyroqr,rMrl
rapar,rerpaMlr (cu. puc. 7).

1. WnreucwBuocrr B Barlrer{r4r{ 1 (0, 0).
2. r4wrertcuBHocrb B Jrona.rrbHoM Mr4Hr4r,ryMe ua {aaax or(oJro 0,20 I (0,2).
3. Iny6raHa BarlreHr,rr U : I (0, 2) - 1 (0, 0).
4. Brtcota rop6a orHocl{TeJrbHo ypoBHfl r{HTeHcrrBr{ocrr4 ts Jror(aJrr,HoM Mr4nr,r-

-\{vr{e Ao Baril{enr{E - LI r{ rrocJre rrero - A1'.
5. MaxcrauaJrbuafl r4Hreucr4BHocrb BHe BarMenrrfl ua rfaaax 0,40-0,60 l.

Ona uoryuaercfl ycpeAHeHI{eM rro HecrloJrbnr{}r cr4Hycor4AaJrbHrJM Hore6aHvflNr uH-
'TeHcI4BHocrl{. Iloc.treAHIae trpol4cxo[ET c rlepr4o4orr 7t c rr c aNr[Jrr4ry4oft B HecHoJrb-
r{o colrr,Ix anea4Hoft BeJrrrqrdHr,r 17,21.

6, Ilpenrtnregue A Mancr4NraJrr,rrofi r.rrrrencr,rBlrocrr{ /- naA r,rHTer{crrBHocrbro B
,rror{arrrr}rorr il{r4r.rr{r'rylre I (0, 2): A: I - I (0, 2).

O nlraya;rnuoM crryrrrrr(e DQ Her.

Cor.nacuo Izr] y DQ Het ranteercs BrrayaJrbr.rbrfi cuyruux. 3ro sneaga r"nanuofi uo-
cJre[oBareJrr,nocrrrj cfier(TpaJrbHoro HJracca rrosA]rero F u.ulr paHHero G. Ona
HaxoArrrcfl Tra4" K roly or DQ IJer. IJoaro,rry npr,r aHairrrBe r(prrBr,rx 6necna, uo-
JIytIeHHLIx c 4uat{rparlralrrn, 66.rrr,rutlMlr-. 4", neo6xogrnnro yqrlTbrBarb BHJra[ Brray-
.aJlbHoro cEyTHLIHa. ,I(.rrn pacclrarpunaeuoft BAecL saAarrr.r r4HTeHcI{BHocTb ero r,rB-
Jlyqelrl4fl 19 l{oiliHo CrIr{TaTb uocTotlHHofi. B cu.ny 3To1'o yqeT Br4SyaJrblloro CrryT-
Hr'IHa cBeAeTcfi r( cI{BrIry ncefi na6nro4ennofr Hpr.rnofi 6.recxa IIo ocr,r r{HTeHCrrBHo-
creii rHr.ra Ha Be.III4qrIlIy 1s. IJoc;neAHEfl, Harrpr{Mep, n 7978 r. cocraBJrflJra or BHe-
.aarr,rennoft rrrrrerrcr{BHoctn DQ Her oxo.no 5% t4l.

B sarl{er.rr'ru rrHTeHcr4BHocrr, DQ IIer panua nprrMepHo BeJrrrqr4He Is n t}BV
r{ rorrrr,r B rpr{ paBa rrpeBbrrrraer ee n ,R1. 3a racxrro.reuueu 1978 r., yrrer Br{ByaJrb-
Horo ctryrHr{na Iry?I{eH AJrfl Bcer r{ccJregyel{r{x HprrBr,rx 6.lrecna.

O He6yraprroii o6ono.rne

lloc.ne Bcrbrruxr,r Horofi n L934 r. Boxpyr DQ Her roflBrrrracb ne6y"napnar
o6oroqxa. B 1978 r. ee IlureHcr{Brrocrb ,f1e 6rrna pannofi 1,5o/o or BHeBarN,reHHofi
IrureHcl4BHocrr.r cocraBHoro rrcroqgr.rxa, DQ Her, ne6yrapHofi o6o.[o.rHu tr Br{By-
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aJIhHoIo crryrlrl{Ha t4]. It 1982 r. serusuHa Iry [oJr]fiHa crarr, erqe MeHBrrre.iBJra-
ro_[apE aroMy rrpr{ aFraJrr{Be Kpn_Br,rx 6.uecna 1982-1985 m. BHJTaAoM He6y.napnofi
o60.ngu$a MolI{Ho npeue6pevs. Haqporun , n 7954 r. Dror BnJraA 6rrn anaqrare.rren.

- I,.PyOy* ol{eH]ty.saBrtcuM0cTu IN co BpeMerreM MO)LHO troJryqr{rr, cne4yrbUturrr
o6paaoiu. llycrs 1: (0, 0) - r4HreHcr{BHocrh cy_MMapgoro ,eryr.ur, 

"r 
rGtyffi-

nofi p6o;rouxr{j ErrayaJrbHoro cryrHuxa u DQ Her n-a {aae 0, b. Tun ou* ,rprrJra
6;necxa DQ Her rror(aahlBalor rny6oxr.re BarMeHrrr ocHoBuoro uorosur4rfta r{BJry-
qeHr4fl - fJraBHol'o noMrroHeHTa, To BnJraA ero I{eSarMeBaeMhrx ua {aae 0, 0 ua_
creft s o6uryp r{HreHcr4BHocrr 12 (0, 0) 6yaer lra.rr. Cornacuo [6] d, 

"o.ruur",onoJro 10-30% s 7954 r. u or(oJro 30-500/o n lg7b r. Caua Berrqr4na 1> (0, 0)c 1954to 1975 r. yMeHr,rxrrrracb rrpr,rMepHo B !,7 paaa B cpeAHeM no uav'.'tto
cpaBHer'II4Io c arI{M [epeMeHIIocTLIO I4BJIyIIeH],Ifl HeBaTMeBaeMbIx na $a3e 0, 0 ua-
creft r.rrasHoro HotvltroHeHTa Molr{Ho upeue6peur,. Tor4a cr(opocrb rraAeHr4fl r{HTerr-
crrBHocrr4 r4BryqeHufl ne6ylnpnofi o6ono.rHu [oir)r(Ha 6rrri npu6lr4Br4reJrr,Ho ra-
To4_ffi.9, Han cHopocrr, r4aMeHerrr{fl Be,Trrrqr.rHu ,I2 (0, 0). B t-gzg r. orHorrreHrae
INIIz(0,0) c-ocran-nrJro oxorro 180/o [41. Tor4a 

"rarerr*" INIIz (0,0), ,u"pronep,
n {ranr,tpe B, nafiAeuuble tro cxopocr\L traAenr.rfl r{HTeHcr4Brrocrrr cocraBuoro r{c-
ro.rHuxa B BarMeHr,rrr, grtlg54,7977 w 1975 rr. 6yqyr coorBercrBeuuo 80, 82 lr
35o/o . )rw BHaareHr4 fl corr acyrorc fl c re.,lrtrt, *oropu*' 

"orynurui 
trpr{ r4cnod.rb3oBa-

Hrrr4, pe3yJt.F,-raroB perueHr4fl sarMeHHbrx yqacrftoB np]4Bbrx 6necxa ue [6]: 85_
65Yo siln 1954 r. u 30-50% siln 7975 r.
, V.rer Bilrrflr,urr ue6ynapnoft o6oJro.{xu 6yger cBoArrrbcfl, TaHr{M o6paaorr,r,
K CABr4ry na6nro4euuofi xpunofi 6recHa uo ocr rrrreucrrnocreft arug ra n-e.rrrrr-
HY 1t, 3aBr4oflrqyrc oT AaTLr Ua6nrc4enuft.

llameuenue Morrlrrocrr.{ uBilyrreur4fl DQ Her
na {aaax 0,40-0,60 u 0,0

. B reqeuue BpeMerrrr c lgb4 uo 1985 r.
r(ar noxaaauo Bbrrrre, Kpr{Bafi 6necxa DQ Her troryqaercfl ua ra6nrcgeuuoft

xpunoft uyreM ee cABrrra rro ocr4 trHTencraBr{ocrefi nnua ,i uerrrrrry, paBHyro cyM-
Me I{HrerrcrreHocreft BLrByaJIbHoro cnyrnr{Ha ra ne6y.napuofi o6o.rrosnu. ilpuuerrn
EepB_yIo Molr{Eo csI4TarE nocrognuorl, a BTopaf Mer{flercfl co BpeMerreM.

FIa pu_c. 2 npr.rre4enr,r rpa$raxra sanucuMocrefi raurencras;{octefi DQ Her
/ (0,0) ra 7 n aarue:nttm tt BHe ero coorBerorBeHHo, a rar(]fie r.uy6r.rnr,r aar1{cuus U
g,T n {znrrpa B. 3a oHeprerr{qecxyro eAr4Hrdqy 6epercn rerrnrna 6.necxa t4;!}21 .

[ra$parrn 1-6 ua our a6cqzcc o6osna.rensr lgs4, lg7l, rg7b, 1976, lg77 u
19Q".liSu{p.qru 7 !! - 26.0b,2T.Ob, t9.07,20.07'u t4.0i} tg12'r.; i2_
14.09 1983 r.; 13 -29.07 l9B4r.;14-16 - 20.04,19.05 u 22.05 tgBS r.'

!,ona r4HTetrcI4BHocrI4 l4aryqenv,n ue6ynnpnoft o6olosnr4 or r4HTeucr4BHocrlr
cocraBHoro r4croqHr4Ra ua {aae 0, 0 upunulraercE paBHoftB0% B, lgb4t. wBSo/o
n 1975 r. Heo6xo4r{Mo _orMerr{rr,,qro gia7977,lg7G-1977 rr. ony6nraxoruru, urr"-
BarMer{Hr,reBeJrr{{r{rrbr 6necHa cocraBHoro ucroqur{r(a 6ea ynaaarrrafl coorBercrByro-
rqux op6uraJrbHbrx {aa [71. floarouy BEeBarMeHHhre r{HreHcr{Buocrr{ De iler
ua rpa$uxe AJIfl 3rl4x Aar, BoBMolKrIo, He flBJrflrorcs Mancr{MaJrbHbrMr{. Itari upa-
BI'IJIo, BHeBa:ruerurrft 6.uecx DQ Her Bnaslrrerbuo Merrflercfi c op6rarannnofi {asofi.3ro uoxet 6rrrr, nr,renaHo He roJlbr(o [ocJreAoBareJrbHhrM trorrBJreHraeM Ha ryqe
3peHl4fl paBlutlHr,Ix }IcTosHl4fioB r,I3ryqeHufl, Ta(rrx, Eanpr{Mep, HaH ropflqee
trflTrro rrJrl4 Harperafl 3a cqer a{$enta orpa}fielrr{rr cTopoua Kpacuoro fiapJrrl1a.
cyqecrnoralrue orAerrbr{brx ragoBbrx crycrnoB Bonpyr Hoonuo-oenr De }ier 6y-
[er trpl4BoAI4Tb K rlorJroqeHl4ro sacrr4 r,rx u3ryqeHrrfl, uBMerrflfl TeM caMbru {oprvryxpunofi 6necKa. He ucrrroseHo, qro arrzu o6ycnoBJreno yMeubrrregr,re BHeBar-
uennoft rlrrreHcr,rBHocru, qacro ua6.rrro4aeuoe ua Saaax oxono 0,7. O6rqaa raao-
nas o6o.rrosHa cr{creMlr Tar(E{e Mo)r{er or(aBbIBarb BJrr{flHrte Ha fipuByrc 6.recra [8].
B cnsara c arrlM rrpu cpaBHeHr4r4 BHeBarMeHHrrx r4HreEcrrBuo"r"t oQ Her ra npr-
ar,rx 6ilecxa paarr{qHr,rx 4ar ueo6xoAr,rMo yqurbrBarb, r( fiamrrM op6iralrrrr*'{a-
aaM oHu oTHOCtrTCfl.

Ha pzc, 2^(l)_grrx^Irpr,rMe-pa trpr{BeAeHa r{HreHcuB,ocru DQ Her, na6nro4ae-
[at_rrq QqBe0,67 y !95!, 797b, 1978 rr., 27.0b, t4.Og 1982i., t4.OB t9B3'r.,
29.07 1984 r. u 18.05 1985 r.

3 UBB. HprrucHoi/r o6cepBaroprar.r, T. Z6
r65
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Pne.2. Sarrcnuocm or
BpeMeEE rty6rrnr Ba-
T}IEEI{tr II I{ETEECI{BIIOCTiil
I{3JIYIIeEI.IE DQ Her n aat-
MeElrrl rl BEe ero gra {uat,-
rpa B
-I - Ma}(cgMaJlbHafl r{}ITeH-
cuBlrocrb DQ Her 7 na $aaax
0,40-0,60;
2 - IrlrreHcHBEocrr, rmryqe-
Hrlr DQ Her ua {aaax oxo.ro
0,67 ;

3 - IJryOuHa BarMelilrfi
paBgafi paafiocm I (0,
r (0,0);
4 - rBrer{cuBtrocrb DQ
f (0, 0) B sarMeHrru.

U
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a
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Ha ocu aocuflcc - gara na6-
irroAeHnrr, Ha ocu opru{HaT-
IIII(aJIa OTHOCT{TeJIT,HLIX I'IHTeH-

cuBEocreri (creBa) ,r ilHara
riryonnu BarMeHr{E (cnpaua)J4,f67.7// /,,

AraJror[sHrre BaBIrcrrMocTrI or BpeMeHu BeruqLIH I , U uI (0, 0) floryqenbr AJIfl
uv-$r.trnpolB7954-1985rr. u. gnn,R1-$u.nrrpoB B 1978-{985 m. Cornac-
Ho err{M saBr{cr{MocrfiM.c 1954 I]o 1978 r. upoEcxoAr{r yMeIrbIr]eEI{e BIreBarMeErroi
r{EreucrIBIlocrtr DQ Her upurrrepuo B 1,5 paaa B cpeAHeM to UBV. Ho s 1982 r.
orra BEoBb yBeiluquracr upll6lllaureJlbHo r 1,5 paaa B UBV a n 2 paaa e RI
(n cpe4nertr uo BceM HoqaM Ea6rroAeur4fi). B {983 r. BHeBarMeHHaE rrHreHcl{Brrocrr
DQ Her rafiafl ?r(e, Har( yrB l9B2 r. OAHaxo B 1984 r. ol{a trour{BuJracb rrpr4Meplro

Ao ypoBufl t97B r. u H 1985 r. rrpaltrucecnl{ Ee MeuflJlacb.
fIo cpaanerr{ro c BHeaarMelruofi rruTeHcrrBuocm, B BarMerruu I{ctrr,rrblBaer JrI4Irrb

He3gaqurerbgbre r(oJre6anrrtr. B cr{Jry aroro rrBMeHeHI{e }IorqHocrrr r{aJIyqeHI,Ifl

cr{creMbr co BpeMerreM [oJr)r{Ho otrpeAeJrETbctr aBoJIroquefi ee rnasnoro KoMIroEeHTa.
flocle4nuft Ba cqer a{Sexra orpaE(errrrfl Morr(er oKaBbIBarb SHarlurerbnoe BJIITfl-

Htre Ha BropurrHr,rft r(oMrroHeHT. A raueuuo: BoBpacraHI,Ie r{ou{Hocrrt I,I3ilyqeuufl
rJraBHoro r(oMtror{euTa 6yger trpIrBoAIrTr, H trofpqaHuro o6paqennofi H HeMy cro-
poHbl BToprrqHoro r(oMuOIreHTa, II Hao6OpOt. 3tO BLISOBeT yBeII4qeHI4e B nepLolvl
cilyqae rr yMeHbrtreHr{e cooTBeTcTBeI{Ho Bo BropoM cryqae }rolrlHocrr{ r4SryqeHufl
DQ Her Ha +a3ax 0,40-0,60 -orr{ocrrreJlbgo 

rofr, 'rto ua6lroAaercfl Ha {aaax
ol(oJro 0,2. Ha paaHocrb A : I - I (0,2) Moll{er ral(H{e BJIIIflTE, I4 HepaBnoMep-
Hoe p acnp eAeJr eHr4e B r4ArrMofi fl p Kocrrr rro troB ep xnocrl{ Ar{cH o o 6p a auofi o6 onosnr4.

g 19qZ-tg85 rr. Kpr{Bbre 6necxa ror(aabrBaror 66rnuryro aMurlEryAy uaMe-
uerurfi BeJrusuHbl A, ueu B 1954-1956 rr. 0ro cBtrtrereJlr,crByer 06 ycr,r.nenult aS-

Sexra orpalr{eullfl lo.l:a'nm aS{eHta rrepaBHoMepHoIo paonpeAeJIeHI{E troBepxuocr-
Hofr flpxocrrr uraBHoro KoMrrorreura s 1982-1985 rr. B orJrr.Isne or croponlr Bro-
puqHoro KoM[one]rra, o6parqenuoft H rraBHoMy, ero ilporl4BotroJlox(rrafl cro-
poHa He lrctrr,rTbrBaeT BaMeTIIr,rx Hore6aHufi flpRocTIr. Pacnpege.neHr{e SHeprl4rr

B CrrexTpe ee [3ilyqeHr4fi cooTBeTcrByeT 3Be3tre UIaBHOI4 trOCJIeAOBaTeJIbEO-

crr{ ctrer(rpaJrbrroro ftJracca M3.8-M5 141. lrom ee B o6qefi cBeruMocrl{ cucre-
urr 6y4erbxoro Eecl(oJrbltzx upoqeEToB. Be.;rusuua A aanvcur ot Sranr,rpa, B.Kol
ropoM troryqeHa AaHHaff npunar 6.necxa. Tax, naupraMep, ArrE 20.07 u 74.09
1982 r. a{{exr orpaffierrrrfi Mo)r(er Br,rBr,rBarb yBeruqeur.re r4HreHcr{BHocrlr rrBJIy-
qeuun l(pacHoro HapJlurta na {aaax 0,40-0,60 tro cpaBHeHIlIo c reM' qro Ha6rro-

[aercflria Saae 0,0, upuu_epuon50u30paasUBVua4u2 pa3a B fil coor-
BercrBenuo. flpenrrmenue I ra4 I (0,2) Mo)r{er 6nrm raxxte o6yc.nooneuo rr HepaB-

HoMepHr,rM pacupeAeJreHIreM BIIAITMoft f,pltocTu Ha Al{crtoo6paanoft o6oIosne'
floarouy flprrBeAeHrrr,re Bbrrrre orIeHKr{ coorBercrBylor MaHcIlMaJIbHbrM SHaqeHEaM.

Peayurtarrr aHaJrIrBa rraueuerrl{fl Sopuu ftplrBbrx
6recna DQHer c 1954 uo 1985 r.

tr{a cpanueurrfl KpIIBbIx 6ilecra DQ Her 1982-1985 II. crleAyer, qro tro uapa-
MeTpaM I , A w A,I nx MolI(Eo paBAeJIIITb Ha rpII runa. flepnoMy, BropoMy II rperl;-
eMy rrrlar{ coorBercrByror IrauMeEBmrre, npoMe?r{yToqrrBre u ffau6o.rrufue SHaqe-
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P,IC. 3. SaBrlcumoctr fiapauerpoB LI , I tr
z1 or rrua ;rplrrofr 6recxa gnx-.Suurrpa B
Ilapauerpbr LI, I, A'o6oaHa.reubr rpeyloJrbHr{HaM}r,
Hpy,fiHaMr,r r,r HBaqparaMr,r coorBercrBeuHo. flo ocr.r
op[rruar orJrorfieubr :auaqeHuE flapaMerpoB ir ornocu-
TeJlblrsrx eAr{Hllqax, uo ocu a6cqacc - Tr.tu fipnBofi
6rec:ra. 3a e4:lulrqy nn6npr.naor BoJrr{q}rEa trapa-
${erpa Ea rpr.lnoft 6aecra rperrer o rlrna

l0
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Pne. 4, Cxelrarlr.recnue Hpr,rBbre 6.necna
DQ Her r {u;rr,rpe B
f(punrre -u -3 coorBercrByror nepBoMy, BTopoMy , 10
TpoTr,eMy riltraM. Ha ocrl opAHHar -- orHocr,ITeJrbHble
!{HTeHCr,lBHocrrr. I{a oclr a6cqlrcc - op6lrTaflbHafr
oa:la B Aorrrx neptroEa

--r'---t-at

--^- -'\i

,4,r9
Hr4tr BeJlllslru I u A; I4 rrpoilIelxyroqHbre, Har46oJrr,rurre rrJrr{ trpoMex(yroqnr,re Ir Ear{-
MeHlrur{e uB Bcex Ha6rIo,qaeMEIx sHarreHfls A1. B zuspanpicnofi o6nacrrr ctreHr-
pa pa3JII'IqlIe ]Ie]It[y Hp]4BbIN{I'I paB}ILIx TI4EOB npofBJIfleTCE B Mel{bltreft CreueEra,
qeM B Br,rAr.rMoft o6racTu.

, Ha plrc. 3 [p.rrB_eAeHbl BaBr{cr4Mocrr{ or rr4tra Hpnrofi 6necxa uapalrerpon A.f
(urarxnxa xprauan), ,/ (cpe4una xpranaa) w A g,a {r,rrrrpa B. o,,u uoryueiu ny-
TeM ycpeAEeHI'Ifl rro qerBlpeM I4HAr'IBI4AyaJIbELTM r(pIrBbIM B cryqae trepBoro u BTo-
poro rr{troB. [tpunaa 6necxa rper],ero rraua Ra6nloAarracb ronrxo fO.OZ tggZ r.
Beprr,maur,HbrMl4 JIrltHr4sntlt o6oeuarreHr,r MaxcuMaJrblrble oTnJroEeHtrE trapaMerpoB
I{HAtrBIIAyaJI],HEIX npr{Bblx 6lecra or cpeAglrx Braqeuuft. ARarorusgbre BaBrlcr4-
Mocrrr troryqarorca n s UV Rl-{unr,rpax.

_ Ha prc. 4 upegcrarJreHbr cxeMarlrqecxfie HprrBrre 6necxa Bcex rpex rutroB
n {unrrpe B B ItrKarle orrroclrreJrblrbrx uurerrcusnocreft 1. EAunuuuoft udrelrcusno-
crr{ coorBercrByer BBes[Hafl BeJrusuHa, paBHafl 14ry21, ltpznne trocrpoeEBr uo
roqxaM, ycpeAIreIrHErM 3a Hecr{oJrtro 7l-cexyrrAEr,rx roue6aszft. Toqru nrr6upa-
JII'rcb Ea..op6uraJlr,Irbrx Sasax, rge_ua6.rrlogaloTcfi nau6onrmue xapar(Teprrbre EBMS-
Herrtrfi $opuu xpuroft 6necxa. ornocurenrnrre omu6nu nerruiunrr 7 , cry*ae
BHesarMerrErrrx yqacrxoB r{pr{Bbrx 6necxa paBEbr 7-2o/o; AJrfi op6uratrnrrx {aaonorro 0,0-(5 -- 70)0/0.

3a racx,nro.renrreM 6oree Bbrcoxr{x rop6on uocJre BarMeEEfi, r{ptrBbre 6necxa
1954 u 1975 rr. 6ruanfi uo {oprrre x fiptrBbrM 6necxa Broporo u trepBoro ruuoB co-
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orBerQrBeHHo. ,(.nx HpIrBbIx 6.necxq QQ Her 1954-1975 rr. xapar(repno pasruq-
Hoe coorxomeHue Bbrc;r rop6oB 4o il uocne BarMerrrrfl. B or.lrusue or aroro s 7982-
1985 nr. trocJre BarMenr{fi ua6.trcAarorcfl cyqecrBegHo MeHbIIII{e rop6br, seM Ao rrero.
Ero doxet 6r,rtr, errAsaHo HecI(OJIII{I,IMLI npuqrIHaMl{: cMeqeHIIeM ropflqelo trfT-
ua ud [[CxoO6paAnoft o6onOsXe Aahrme or JII{HI{I,I, coeAIIIItrrcqefi qenrprr xou-
uonerir; rasl{eueuuel{ MotrtrHocrr{ ul u'l'u Arrarp aMMbI r{aflpaB JIeHEocrll IaSryqeHug
ropflgelo uflrHa 4 yc.nonufi uorno'qenufl ero xBJIyqeHLIff ol(pyx{arcql{M Ia3oM.

^ Itin yxe orMeqaJrocb Bbrrrre, ua5;1ro4enus. l97B r. [poBoAI4JII4cb roJrbxo ra {a-
Bax 0i90-0 ,7I tr 0,67 141.

IilnrencrasHocrb rrBJrygerun DQ Her na {aae 0,67 (crl. puc. 2) u nucotn rop-
6os orRocureJlbHo aTofi I4HTeHcr{BHocrrr s 1978 r. nprrMepuo rafiI{e E{e' Han u y
npr{Bbrx 6necxa trepBoro tuua. floaroMy BepoflrHo, qro nprrBble 6necna 1978 r'
upIlHaAJIe,fi aJIr{ H rIepBOMy rr4rry.- 

Coolrserctnrae xpllnux 6.recxa DQ Her, Ea6IIoAaBIxuxctt c 1954 uo 1985 r.,
oAHoMy r{3 rpex rr4rroB 6y4er cJre[yroq,r4M:7954-1956 rr.- nropofi run;1975,
tgzs ru.- u6ponfi rw;7982-1983 rr.- nr:opofi u rperufi rr{rrbr, upr,ru^eu 25-
27.05 v 1,9.0i 1982 r.- nropoft run, 20.08 1982 r.- rpetufi ruu, 13-15-09
7982 r.- v 14.081983 r.- ntopofi trtt; 29.07 l9B4 r. v 20.04, lB-22.05, B-
1.2.07 1985 r.- uepBbrfi ruu.

Heo6xogl.m.ro oronerum, qro r4a-Ba 6o.nrurofi apelreuu6fi cr(BalnHocrr{ na6.lrc-
4enuft Molnuo ycrarroBr{Tb Jrrrilt Hrr?nHI{e trpeAeJlbr rasMeueHufi BeJrI4qI4rr I , A u LI
rr Bepxur{e trpeAeJIbI AJrriITeJIr,HocrI{ STrrx raaltenenlrfi.

ttam4trfi rrrtr fipr{Bbrx 6lecna xapaftreper AJIfl orpeAeJleHHoro erana r43Me-

Herrr{fl BHeBarMeHHofi uHTeHcr4BHocTIl DQ Her co BpeMeueu. Tax, nprr yMeHr,Ine-

Er{rr BHegarlreunofi r4ureucrrBrrocrr{ cr{creMbl c 1954no 1975 r. npr4Mepno n 1,3 pa-
sa B CpeArreu no UBV {opua HpIIBbIx 6necxa MeHEercE or Bropolo rIlIIa H. I99Bo-
My. B 1978 r. BHeBarMeI{Hafl r{Hreucl{Blrocrb DQ Her 6.tuaxa { ypoluP !?75 r.,
u"*pruur. 6,nec1a rlprrHa4Jremar K roMy 111e tuuy, sro u B L975 r, B 1982 r. no
cparnerrrro c 1978 r. na6nro4aercfl BoBpacraurle Brreaamteunofi rrqreucrrBl{ocrll
cucreMbr, ouo npoucxoAr4T B ABa aratra. Ilepnuft ararr Bar(aEsLIBaercfl yBer!{qe-
Hr{eM BHeBarlrenirrofi r{Hrelrcl{Broctll DQ Hef, nanpuMep B {unr,rpe B aa-230/0,
U trepexo[OM r(pr4Bbrx 6neCra OT IIepBOIO TI4IIa KO BTOpOMy. ,[,aree, vepea 54 cyt
na6nmqarcrcs sce erqe KprrBhre 6necra aroro rrrtra. Bropofi ararl AJrI{Tcfl ne 6o;ree

cyrop -_c 19 to 20.07 7982 r. B {ranrrpe B errry coorBercrByer rIoBr,IrIeHI4e Be-

Jrr4qrrHbr I npu6tuaureJrbuo n 1,5 paaa.
Ila4eurae Bne3arMerrrofi ranrencraBHocrr4 DQ Her rar(He rlpol4cxoAl{r B ABa

erarra, flepnrrfi ararr Ba BpeMfl ne 6onee 55 cyr BaBeplraercfl BoaBpatr{eHr{eN{ crr-

creMbr x *iruur, 6,necna nroporo ruua. Ilprauepuo rlepes- roq nocJle aroro ua6nro-

Aaercfl aror )ne rIIr Hp_IdBLIx (14.08 1983 r.). Oguamo rt29.07 1984 r. BHeBarMeH-
Hafl r4rrrellcl4BHoorb DQ Her traAaeT rIpanTlaqecnrt Ao ypoBHs 1978 r., a TI4tr r(pr4-

sr,rx 6recHa c:ranosurrcfl rrepBbrM. Becnofi rr JIeroM 1985 r. ftpl4Br,Ie 6,tecxa Bce eq,e
oTEOCT{JrrrcE r( [epBoMy Trrtry.

Cparneuue uarvreneuufi ftprrBbrx 6necxa DQ Her rI nap;rlrxoBhrx rloBbrx rroA-

rpytr[br SU UMA. flo conpemeurrr,rM trpeAcraBJreHlatrM ar(rl{BHocrr, Kar( trocrrro-
BbIx, TaH r4 r(apJrr{r(oBbrx HoBbrx [oJI]fiHa orlpe[eJlfrbcfl cnopocrfMl{ o6MeHa Macc

Melr(fly RoMfroHeHTaMrr arrtx crrcreM. flocrnosrre rrMelor cxopocrl4 o6ueua uacc,
uo nopflAr(y BerusuHbr TaHrre H{e, HaI( r{ HapJrrrKoBbre I{oBbIe Bo BpeME ncurrrunu [9].
Taxum o6paaonr, rrocruoBaE flocroflrrrro npe6rrnaer B cocroflHtrrl,r ((BclbrIrIHI4)) rlo
ornorueuzlo x o6r,rsuor4y cocroflHrrro KapJrrrnonoft nonofi, B RoropoM rrocJreArran

EaxoAr4rcfl oItoJIo 90 % csoeft )I\\tBHvt. Itax uasecrno, CyqecrByer troArpytrna Kap-
Jrrrr(oBr,rx HoBbrx - BBeBEbr trara SU UMa, uoraBblBalorqaa ([otroJrHr4TeJlbrryrc]

aKTI{BHocT}, Ha {one HopMaJIbHofi scubrlxxu - cBepxBctr},Iuny' Alrunlrtyga
Bctrr,rflrnr4 nap.nunonoft uorbfi flopflAr(a 5m. Bo BpeMfl cBepxBcnr,rmxra 6necr soa-
pacraer erqe trpllMepno na 1m.' Znrepecrro-or*ermr, cJreAyrotr{yrc auaJlorrrlo B rroBeleul{I4 KplltBbrx 6necra
y DQ Her npu nepexoge or uepBolo rIlIIa H rpeTbeMy u y fiapJII{HoBtIx IIoBbIx
noArpyutrBr SU UMa rrpr4 flepepacraHr4rl r{opMaJlbuofi scubrruru B cBepxB_crbllxxy:''Ii 

Hpunue 67recra BarMer{Hbrx r(apJrrrnoBbrx HoBr,rx, HauprrMep Z Cha U}l,
Bo BpeMfi HopMaJrsuoft acurrluxu He rlMeror aaMerlrr,rx rop6on tro rr [ocJre SarMe-
EtrE, qro xapanrepuo a \ilfi. I(pIrBbIx 6lecxa DQ Her repBorg rl{tra;
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2) yrerrauenrae 6necna B cryqae nepexoAa Hapnunorofi nosofi ue nopuaaruoft
BotrbrrxHr/r B cBepxBctrbrtrrfty tropflAr(a lm. TlalreneHrre KpuBbrx 6tecHa DQ Her
or trepBoro rrdtra qepeB nropofi x rperr,euy cotrpoBolnAaercff rroBbrmenuelr 6n6o-
Ha trpr.rMepuo ua 0T75;

3) V DQ Her ua6rroAaercfl trpeBbIIIIeHI{e 6recxa ua {aae ofioJro 0,5 uag 6nec-
ItoM Ha {aae 0,2. ,I[na Hpunnx 5,necna rperbero rr.{tra ono paBuo 0?3, g.rlr Bropo-
,ro rl nepBoro rr{[oB - 0ry1 w 0"]07 coorBercrBeHHo.' Bo nperrrr cytrepBcnbrrxxr.r y HapJrrrnoBbrx HoBbrx rar(F(e rrMeercfl cxa.rox 6ilec-
xa na 0?3 B Haqare.rl na0Tl B noHr{e cytrepBctrblruHra. 3rz cmarrxr{ 6recna, rrasbr-
BaeMbre crepxrop6aMr4, rroflBJrarorca c treprroAoM, uym 66nr,mzu op6uraubEoro
[9]. C,nelyer orMerrarb, oAHaI(o, qro ItpuBaE 6recna DQ Her rperseio rrnua ua6-
JIIoAaJIacb roJlbno oAr4H pa3. floarorry Hllrrero He r4SBecrlro o troBeAeErrr{ cHaqfia
r{HreHcrrBuocru A : I - I (0,2) co BpeMerreM.

E.nraaxue BHaqeHr4E cxopocreft o6uena Macc y DQ Her ra y HapJrrrnoBr,rx HoBr,rx
RO BpeME BCIIbIIIII(I{, a TaI(H{e paCCMOTpeHHOe BbIIIIe CXOACTBo B nOBeAeEIII{ KpIIBbIx
6recxa troBBoJrsror trpeAtroJroxrtrrr, qro ar(rrrBHocrr, DQ Her, na6nrc[aeuar upn
rrepexoAe or RpIdBbIx 6.necra trepBol]o rr4rtra H ftpuBbIM 6lecra rperr,ero rrrtra, ana-
rorr4sHa rofi, xoropan o6yc;ronnurae:r nepepacraHrre HopMaJrr,sofi 'scurrmru
B cBepxBcrlblrur.ry y fiaprranoBr,rx HoBbrx tro4rpytrtrbr SU UMa. Tonrno B orrllque.
or KapJrr4noBr,rx HoBr,rx, cytrepBctrr,rmfta Horopbrx AJrr{Tcfl or(oJro 10-18 cyr,
DQ Her coBeplraer rrepexoA Me)fi[y cocrofiIrl{fiMll c HpraBbrMu 6necxa uepaoro.
I,I Tperrero rr4rroB Ba BpeMfi, Ire Merrbrxee 109 cyr.

Ocuonurre BbrBogbr

OcuosHr,re BbrBoAbr tro uccJre4oBaHrrro {opmu Kpr{Bbrx 6.recna QD Her Ba tre*
pr{oA BpeMeuv c 1954 uo 1985 r. cBoAflrcfl r( cJre4yrcrqrrM.

C 1954 uo 1985 r. BueaarMensrrft 6necr DQ Her npereptreBaJr Buaqr{reJrrrrbre
rrBMeHeHIlfl. Onra o6ycnoBJrelrrr anorroqzeft rJraBrroro r(oMtroHeura crrcreMbr.

Itaxgouy Eraly r{BMeuelrrrfl BHeBarMeHHoro 6necra DQ Her csoficrseHnrr
r(pr,IBbre 6necna orrpeAeJreHuoro Br4Aa (ruua). flo neeanucr{MhrM napauerpau l,
A u LI Hpr{Br,re 6recna AeJrarcfl Ha rpr4 rrana. flepnouy, BropoMy rrr rperbeMy
TIIIIaM COOTBeTCTByIOT MI{HI4MaJILHbIe, IIpOMe]I(yTOSHbIe I4 MaI(CI4MaJIbHbIe SHaIIe-
ttug. A u f , a rar(E(e npoMe?fiyro.rHlte Harr6oJrr,rrr4e rdJrr[ trpoMex{yrosubre Ir Earr-
MeEbIuLre r4B Bcex ra6rro1aelrbrx Buarrenufi LI . B au4urr.rofi o6nacru cflefi.Tpa
paarldqufi MerfiAy rrrtraMr{ r(prirBrrx rrpoflBJrflIorcs s 6o[],meft creneur,r, uelr n uu{pa-
Hpacnoft o6nacrn, 3ro o6ycroBJrero, BepoflTrro, TeM, .lro Mar(crrMyM pactrpeAe-
JreEllfl arreprr4rr B IaaJryqeu[rr or Ar{cxoo6pasnux o6o.no.Iex trocr}roBhrx Jreffir{T
n rony6ofi o6nacru cuexrpa.

Boapacranue cBerr{Mocrrr rJlaBlroro r(oMtroner{Ta crrcreMrr, na6nro4aeMoe 11o
npr4BbIM 6necna rperr,ero rrltra B cpaBneurrr{ c Hpr{BbrMtr rrepBoro r{ BToporo Trr-
troB, Molr{er cotrpoBor+(AarEcfl HepaBEoMepHocrEro pactrpeAeJreHr{fl nragralrofi ap-
rtocrrr rro ero rroBepxuocrrr, a ram?r(e ycrrJreHrreM aS$exra orparr(eurra Ha Kpacr{oM
KapJIr.rHe. 9rrau o6r,scuflercfl yBe.rruqeuue trapaMerpa 1 na xpunrrx 6necnf rperr,-
ero Tratra.

llmeercr. cxo4crBo B IroBeAeurrrl r(pr4BBIx 6necxa DQ Her r4 HapJrrlnoBbrx EoBbrx
trogrpyrulr SU UMa s axrueHoft {aae. Eror {aHr napa4y c 6;ruaocmro cnopocreft
o6uena Macc B trocrHoBblx I{ B r(apJrranoBbrx HoBbrx Bo BpeM.s Bcrrbrrrrxr{ cBuAereJrb-
crByer o BoBMolr{HoM coorBercrBlrlr nepexoAa DQ Heruex4y cocroflrJrrflMm c y1yt-
nrauanrrofi rr MaHcrrMaJrrnofi cseruMocrflMrr r4 fiepexoAa Hapnuxonoft uonofi uo4-
rpytrtrbl SU UMa or upocrofi Bcrrbrrrrnr[ r( cBepxBcnrrrtrfte.

Bnpaxtaro rny6ortyro 6raro4aprocrr H. M. IIIaxoncKoMy u IO. C. E{uuony
Ba yqacrue n ua6rro4enraax; H. H. flerponoft,H.IL. Mepxy.nonofi, M. H. JIos-
1ofi, H. X. Muuuxytory, H. I. BecnponHoft sa troMoqb npu ra6lroAel:zrrx,.
B. T. ?Itoronenoft Ba troMorqb n o$opm.nerurr{ crarbr{.

,(,exa6pr 1985 r.
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:/AH 523.332

0TTPEAEJIEHI{E UBV-BEIIUqI{H rr0 IAHHbIM
CIIET( TPOOOTOMETPIITIEC}TUX I(ATAJIOTOB

B.I[. Eypuauren

Onpegeaeun rtoaa[{Er1ueErbr cBri}r( Me}IrAy Ea6rroAaeMbrur BEaqeurfiMr V, (B - V),
(U - B) u BErrrucJreEEErME Ea ocuoBe AaEEbrx cBoAgoro cuer(rpo{oroMerprlqecnoro naraJrora

[6]. Cpegran BeJrEqr{Ea ornJroueEuft Merr{Ay ua6arogaelrrnrr r BErrrucJreEEErMu BEarreEEffME:

A7: t 0T04; L, (B - V): a0?02; A (U- B) : 1- 0?0S. Ilpoae4er aEaJIrrB trprlqug
pacxom4eurft MemAy BEaseErl.EMlr noafr{rqneuroB cBrrBtr, otrpeAeJreurErx paBEErMrr aBropaurro

DETERMINATION OF UBY-MAGNITUDES BASED ON THE DATA OF SPECTRO.
PHOTOMETRIC CATALOGUES, by V. I. Burnashev.- The coefficients of relations bet-
ween the observed and calculated, UBV-magaitudes based on the data in compiled catalogue

[6] were determined. The mean standard deviations of the calculated values ol V, B - V,
A - B are f0?04; !0?02; t0?05 corresponclingly. The discrepancy between the coefti-
cients derived by different authors is analyzed;

Ogruru r{B }reroAoB ItoHTpoJIfi u BbIEBJIeIrufi crlcreMarr4qecrux trorpernnocrefi
otreftTpo{oroMerplrqecxux r(araJloroB fiBJIffercE Bhlqucireurre c troMotqbro rrBBecr-
Ebrx r{puBBrx peaxquft rcarux-nra6o {orouerpuuec([x cucreM BBeBAHETX BeJruq[H
tr troKaaaTereft rIBeTa rr trocJreAyrcqee ux opaBHeEue c na6nrogenrrErMrr SHaqeElrff-
Mu. Tanoe cpaBHeur{e c AaHHrIMI4 UBV-$oro*terprr[ trpoBoAuJrocb MuorrrMu aB-
TopaMu ctreHrpo{oroMerpuqecHr{x fiaraJroron [1-4].

[tpoue roro, B rrocileA]rr,re ro4br peor(o . yBerr4quilocb sucilo try6rufiarlufi,
trocBfiqeEHbrx a6corlorEbrM ctreHrpo{orouerpuuecxrrM trccJreAoBaHuflM uepe-
MeHHbrx 3BeaA. flpu couocraBJleHuu [oJryqaeMbrx pesyJrbTaroB c .qaEHhrMr{ mu-
poHotroJrocEoft {oronrerpurr, SarracTyro troryrlelrEbrMl[ Mrroro Jrer rraBaA, tr AJrE
oqellftu r,rrvfrElil.fl. pasruqEBIX CtreKTpaJrbHBrx oco6errEocTeft IIa ua6rroAaeuEre KpE-
BbIe 6Jrecfia rr qBera rar(E{e [puxoArlrcfi troJrbBoBarrcfl Bbrqr{cJreEEbrMr[ BEarIeEuE-
uu UBV-aeJruquH. Haxoueq, trplr pacqerax uo4e.ueft BBeBAEbrx arMoc+ep c qeJlbro

o6nerseuus cpaBrreuufl TeoperuqecftI[x MoAeJreft c peByrbraraMrr rla6rloAeEufi
qacro HapffAy co sHaqeEuEMz BbrxoAEqelo troTofta trprrBoAf,rcf tr BBrtucreEIIBIe
aEaqeEdn trora3areJreft (U - B) u (B - 7) tsl.. Mextgy reu Koa{{uqzeurbr ypaBlreuufi crfrsrl. Me)fiAy na6nro4aeublMlr rr Bbr-
qtrcJreEEbrMu BHaqeEEsMu, trpEBOAI(Mbre pasEblMtr aBrOpaME, IOBOJIbEO BaMeTHO
pasJrtrqarorcfl Merfi[y co6ofi. floarouy trpeAcraBnfler rrErepec npoBecru aHaJIuB
[pzqEH Taltux pacxorr(AeEtrfr, a TaItE(e oqeHuTb rra[e]fiEoorb BbrqucreHEbrx aBv-
tseJrEqErr troAaHHbrM cBOAITOTO CtrefiTpO{OrOMeTpEqecftorO ftaTanoia, coAAaEEOIO
tryTeM cBe[6Htrfl [aEH6rX lreor(OJrbntrX ftaraJroroB B eAtrEyro cuearpo{oToMerpr(-
qecftyro cuoreMy [6].
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SsegAHbre BeJrrrqr{Hbr nty a fior.A1areJlr{ IIBera Cu-n n Cv-B P'ttg.ucJlslorcfi cfl€-
,qyrcqr.rM o6paaou:

tllv : -2,5 lg S U t^l oY (t'") d,1,,

cu-a : -2,5 lg J , t^l ou (t) d,t - tg.[ , t^l op (?,,) d,]"10.

ca-v : _2,5 [lgj u t^l os (tu)d.lu - ,* J E (],.) oy (?'") d,Llt

rAe rrurerpupoBaHr,re trpor{BBoAETcE B trpeAeJrax ctrer(rpansnofi o6nacru xamgo&
xpunofi peaxqrrlr: ou (I); oa (I); oy (I). E(?t) - MoHoxpoMaruqecxafl ocBeqen-
Hocrb rra rpaurrrle eeMHofi aruoc{eprr.

flpra cpanneurllr c ra6rrogaeubrMtr auaqeHrasun o6nrquo trpeAtroJraraercr Jrrr-
uefinas cBgab:

W-B):atCs-n*br,
(B - V) : a2 Cy-p { br,

V:army*ba.
B ta6rr,Iqe AaHLI Her(oropbre peayJrbrarhr Bbrqprcrentrft, upone4ennbrx paBH6r-

MLr aBropaMlr. flpu erolr moa$Suqrrerrrrr, otrpeneJreurrrre HosuxosbrM [2], 6urz
upeo6paaonaubr n B[Ay, trpuBe4euuoMy u ra6.nuqe, rra ocrroBanur cpeAutrx BeJrrr-
qlrn lreBflBor( L(U -B):(U -B)"rn -P -B)'aoi A (B- V):(B -
- 7)"rn - (B - Z)r;ao, BSfirLIx orryAa ,I{e.

(1)

(2)

I
2

3
4
5

6

I

8

9

I
0,999

0,978
7,744

0,921
4,

I
I
0,90Ir

0,980
0,003

(B-V
t,042
0,004

-1,33
*1,287

(-0,107)

- 1,880

- 1,093

- 1,35

- 1,33

- 1,093

- 1,059

I
1,024
1,030

0,994

'1,024
I

I
T

1,019

1,o02
+0,002

+0,67
+0,742
(0,009)
+0,736
+0,91
+0,72

+0,7 7

+0,710
+0,688

+0,734
+0,001

0,908

1,002

0,993
0;002

(+6,230)

- 13,7 t'L

-13,7 43
*0,003

1,003 -13,72

UcrosEEH

Xapuroroa It]
Honnnoo [2]
Iau, Ctpainep [3],
fimero6 u Ap. [4]
ltypyq [5]
Itasar.Evcxaftre
nrp. t11I
Crpafimuc [12]
Eacep [13]
Bypuaruea, 1972-
1979 rr.

Eypnamen [6]

(B-V)<0
1,136 l*1,330

(B -V):.0
-1,305
+0,003

) <0,1

-1,356
-f0,002

(B-V)>A,4.

flpu arolr, tro-Br{AtrMoMy, Braqeuue roo$Suqueura b, B(rroqaer s ce6s ne-
Ioropym trocroflHlryrc cocraBJrrroqyro, o6ycroBJreHEyrc cuoco6ou nmsucrenui.
Salrernoe orruque xoe{{uqueRror b, u Dr, oupe4eJrerubrx lauorra r Crpaftrepou
[3], or ocraJrbubrx, trprrBeAeuEbrx r ra6ruqe, noelroxro, o6ycnon.reno aHaflornq-
uofi upuuuuoft. Orxnouertre Beruqurbr br, oupegenessoft ,(mexo6oru n gp. [4],
BbrsBaIIO TeM, qTO pactrpeAeJrerrtre aEeptrru B cuer{Tpax SBeBA ux r(araJrora Hasu-
rraercE c AJruHbr BoJIIrbr 3510 A, r. e. He Br(Jrrcqaer s ce6s AoBoJrr,Eo BHaqureJrr,Hyro
rlacrb trorrocbr U. Itypyqeu [5] girs BeruquE (B - V) rprrBeAeubr Hoe{Suqueuu,r,
BbrqucreHHrre Ma{{eerrr ra Caugugxeu [7] c troMoqr,rc cneHrpo$oroMerpuqecnux

7N

N,
n/n

U_B B-V v

d1 br &z b2 Og bs
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naEEbr.X..pSeJA:rA{I4 peMr,r SBeBA,.XaputolloslrM. [1.1.:sasIBIrl(pa(n{4rlueBoEli';otrpe-
AeJIeEEbre B cBoe BpeMr AffiycerTzcou u CrpafimucoM nptr yTogEerrgr uu*,rffpgr
nnrx peanqutr crrcreMbr aBV 181.

Ilpruuu ocraBmrrxcfi paa.rzuuft Melrtgy 4aqribrMr 
'"paoqbrt dniopor Mofi(ei

6rrrs necxonrno.
( i ; 1. Paaruuueoa6oonroqunlx'manz(porort rcirognrrx otrefiTpbdioroMerpu.Ieontrx
.qauubrx, Baffrbrx Arfi pacrreroa uo {opuyrairt (1). flpyrgMtr cJIoBaMtr, paBnhre
aEaqeuug E (I) opauux rr Tex E(e,qiruuax.no.rrs:rasrbrl gnr ognu* u rex ffie BBeBA.

Hosurosrriu [2] iasrrr Aaurrbre AJrE aBeBA, ua6rro4armfrxcfi. B Irurz [9], upeu-
drarrrrroqdood6oft AeraJrDlrbre, c maroM 25 A1 rtpnrbre pactrpeAoneruf, aueprtrtr
E:'c,uertrpax 303'asea'A, a6oorrorraupoBaugbre n oucreMelOsn[-::-: IIIurna [40]
A6corrornan narr6porxa 6onrmefi .racrd Marepuaha$, trctoilBaoB,agHoro l(asa-
Jixycnaftfe uap'. [11], oouoBalraEapactrpegbreuzz aEeprru B clrefirpetrBpBtrrluoro
cran4apra a, Lyr, otrpe4eJrennoro tro MoAeJru Muxaraca, u upegorarnger eo6oft
ua6op AaEHErx, troryqeHrbrx paarhrMtr aBropaMtr B or4eJrbrbrx,"\AaJror(o .orcrofi-
rr('rx ros(ax ctrerrpa, sro ueua6ex(Eo nprrBoAtrr m omn6xau urrepuo,rflqurr, Ma-
nocyqecrBeHEbrM, BtrpoqeM, AJrfl BBeBA panrrtrx crrenTpaJrbnbrx.r(.JlaccoBl. C npyroft
cropolrDr, rrpuMeneutre roJrbr(o paurux BBeBA Aaer uannrft uETeplaJI noraaareileft
qBera gilf, otrpe4eJrenua noa{{uquenroB cufl-lfr. n coornomeiinrx (2)). Oruerulr
rIotrJITEO; gro Bbrrrcfienrs HaBannycnaftre,. tsBrtroJrEeEHbre o AarrrrbrMtr Xapltro-
EqBa B pucreMe a6conrornoftrta;ru6pornu, EpurfirofiuuorEu4 coBercltuMu z:ccfie-
AoBarqfljnuu ao t.979 r. (ouoroua <Xapuroror-68>), .uoHaBaJrE..cucaeMarulleofiue
orilEqug ErrE tror(aBarereft u BeJrtrquu, ,BbrqucJrenuhrx uo {opuy,raru (1).

Crpaftxtr,rco*r 1121 aasr 6ommoft o6reu cuerrpoSoroMerpuqecnux gannmx,
pegyqzpoBanunrx n cucreMe a6co.rroruoft nanu6porrr, uclroJrbBoBasnoft Hasa-
nnycnafire. Ta me cr(creMa trptrMerera tr B trlacqerax Bacepa [13], noropufi sasfi
cpeAque HprrBbre pactrpe4eJrenrrx Erreprtrrt rro AarrHlru Crpafixzca u Cnrgepcxe-
ue [141. ' '

Ituruoo" ,(meno6a r np. [4] trocrpoeu B ctroreMe a6conrorEoft xann6porru
Xefieoa - Jlaraua [15]. ]taranor lasa u Crpaftrepa [3] 6aaupyercfi I{a cpeAEoM
za a6coulorunx xaru6poBon Oyxa - IIIunga [10] u Xefteca - Jlararvra [15].
B crpoxe'9 ra6rzqrr upzre4enrr xoa{{zqzourn, otrpeAeJreuuhle c troMoqblo
cuenrpo{oroMerpuqecxtrx AaEE6rx, tror)rqeHnBrx B reqeuue' 1972-L979 rr.
s ftprrm-qxofi o6cepnaropuu. Cucr:eua a6conrornoft ranra6poBnu 6rrua ocnosana
xa pactrpeAeJreur4rr areprr(tr B ctrer(Tpe trepBuqnoro cralrAapra a Lyt tro AaEHbrM
Xapzroubna , gp. [16]. ,IIpu rocrpoeurrtr cBoArroro naraJrora [6] sce ncxogrr'bre
,qanubre 6rrnra peAyrlr4poBaHbr B HoByro crrcreMy a6co;rrornoft nauu6ponnz Xapu-
'rolroBa [17], upencraBJlxlotqyro co6oft cpeAlree za peayJrbrator 4anu6ponor Xa-
pzrorropa z ap. [18], Xefieca u Jlararvra [15] u Tsrora z ap. [{91.

Han nonaaBrBaer cpaBuenrle noa{{zqraerrroB, olpeAeJregEbrx trptr troMoq,fi
6rurarzx rrJrrl Aa)fie o[uuar(oBbrx npr{Bbrx peaxqrru crrcreM BV 12,5,6, 17, 12,
13] u cucrenrrt U [2,6, ll, l2l, Ho tro crerrpo{oroMerpzqecnl[M AaHEbrM B paa-
rrbrx crrcreMax a6corrornrrx nanu6poBon, 'pacxo)rqeuuff. \Jrfl. sna.Ienuft noa{{u-
quelrTa ae cocraBJrfiror IrecHoJIbIto rDrcfiqEhrx, AJIE b, oxono 0,03, gna az ortoJro
O,02, gna b, onoro 0,06, ,qrn a1 n b, ono.no 0,05,

2. Baxnyrc poJrb B na6nro4aeurri paa.nuurrx noa{{u{trellroB cssai. urpaer
EeotrpeAeJrerruocrb r(puBlrx peanqldu cucreMbr UBV. Hotur(oBbrM [2], ]tanarsyc-
xafire u Ap. [11], Crpafimucou[121tr B Harrrux pacserax BBErbr npuBbre, per(oMen-

"qoBarrrrrre Amycerucou u Crpafixncou [8, l2l.Hapac. 1 ouu uao6pantenbr ctrJlorr-
soft nunuefi. Hypyq [5] ucuo.rrraoBaJl r(puBbre, otrpeAeJrenunre Ma${eeu u Cas-
,quArfieM t7l. ItoaS$rrquenrbr cBflBrlt AJIE HetrorpaoueBmux BBeBA, Bhrquoilennhre
'Iauorvr u Crpafixeporrr [3], rar(E(e 6aaupylorcr Ea arux xpuanrx.: Mex(ny reM ux
Molr(Eo.oqlrTarb ne 6onee s€M oAHtrM uB BoaMo]nnbrx Bapr[aHToB ctrcreMbr UBV.
Orruslre ftp?rBurx, upznxrnrx Eaceporvr [13], or KpuBBIx Axyoeunca rt Ctpaftffiqoa
BaxJrrorraercfl. rrfrrrrb s He6ommoM, Ea 50 A, c4rzre AJrtrEuoBonsorofi rpaHuqbr
,troJrooBr U (mrprxuyrrxrupuan JrtrEtrfi Ea prc. 1). PenomenAyervluft Arryceuz-
coM r[ CrpaftxncoM Bapuanr crrcreMbr aBV, ony6nuxoraunfifi n Mororpa{uu
Crpafimuca [12], cogepx(ur qerbrpe rpuBbrx, r,an ftar( ua-aa oJrorfruoorefi yqora ar-
uoc{epuofi ancrunxqutr trptr Aa-Jrbrreftmeu cpaBueuuu sblsuoieuruix Irofiaaare-
neft c ua6n'roAaeublMu Aaubr ABa Bapuaura cacreMbr B, o4un,uB Roropux (Bp)
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Puc. 1. Cmc.eua UBV
I - nprrBhre UIBV no IaHHr,rM ArHyceunca lr Crpafixr.rca lt2)l 2 - (sr.rMHrrfl uelloKpaclleBllIarl cl4creMaD
(AE{yceHr,rc r,r CipaiixNc t20l); 3 - MoAr.rouqr,rpoBaHHaE rroJroca U no Eannsrm nacepa [13J

i

rlapr4y c npotrycHaHr4eM otrTr4r(u u qyB0TBr4TeJrr,Hocrbro o3y BHilIoqaeT Tanxte
r,I upouycxaHr4e BeMHofi aruoc$epr,r. ,II,;ra roro rrro6ll He BarpoMo?r{Aarb qeprex{.,
6ra RprdBafi rra prrcyuxe He yfiaBaHa. Taxoro poAa rrolpaBr(a BHeceHa r{ B nptrBylo
QrlcreMbr U (U, Ha puc. 1). Oauu uB 6oilee paHHr.Ix Bapr{auroB cracreMbr U 6es
trotrpaBrrr Ba npotrycxaHrre BeMHofi arrr.roc$epbr, rar( HaBbIBaeMafl ((BuMHrfl He-
troxpacueHuarr HpfiBafiD [20], noxasaHllafl Ha pllcyur(e rurpuxoroft rr.rnueft, 6bula
Irpr{Meueua HaMr{ B 6oaee pauur{x pacrrerax (crpoxa 9 ra6ruqu). B sblszcreuusx
xoa{{uqr,rerrroB cBflBrr rro [aHIrr,rM cBo[Horo r(araJrora nprrHETLr Hpr{BbIe pean-
qur apBpBV 1121.

I{a cparnenr{fi crpon 7 u B ra1,l.mqbr BrrAHo, qro AJrfl oguoft r.r :rofi rxe crrcreMbr
a6corrornofi xanu6ponxu game ue6orbrnoe r4aMelreHrae rpaHI{q xpranofi peaxqutr
(npranrre I m 2 sa puc. 1) trpr{BeAer K pacxorr(Aelrlrlo B BHaTIeHLU{ xoa{Suqzenra
b, na 0,24.

3. Oupegerenue xoa{{trquerroB crfrBfr. trpoBoAurcrl tryreM cpaBHeI{r4r Bhrquc-
JIeIrEbrx gna.renufi (U - B)nrrr, (B - 7)ru,n, Vril,tc ua6lrogaeumlru(U - B)aaa,
(B - V)""a,Vta6, B3flrbrMrr za {orolrerpuqecHux r(araJroroB. O6rrsHo gra arofi
rlenr,r ucroJr},Byror r(araJroru BnanHo u gp. 1271,,[,moncona u gp. l22l, Hr.rnonn
[23] u gp. 9erneproe r4aAaurae KaraJrora spr(r4x anee4, l24] rar(E(e co4epmur {oro-
Merpr4qecnue AaHHbre. Bce etr r(araJrorrr flBJlfirorcfl cBoAHLIMT, coAepll{aquMtr
peSyJrlTarr,r na6nro4enuft, nuuorHerHbrx uprr paSJruqlrbrx aruocsepur,rx ycJlo*
rrrnxl c paBilllqublur.r So:rouerpaMr{. 3rz upr,ruunbr rrprlBeAyr K orJruqlrrM or Jru-
neftnofi cBfarr Melr(Ay BbrsucreHnr,rlua ra ga6nroAaeMbrMrr BHaqeHI{flMr.I, oco6eunc,
BaMerHbrMr4 [JrE tronasaretn (U - B). Muorr.re r{ccJreAoBareilu orMeqaJII4 I{BMe-
Herrre BerrrsrrHr,r HeBflBoK L (U - B) : (U - B)rur' - (B - 7)r",,, B BaBvtcn-
MOCTr{ OT Ctrer(TpaJrbrroro HJracca, Apyrr4MI[ CJTOBaMU, OT IIBera aBesA [1,2, 17,
251. Ha[ru onpeAeJreHr,rE Tar(E(e troKa3aJrr{ Tar(oro poAa BaBEcuMocr},, noaroMy
BuarreHr4fl Hoa{$raqueuToB 41 u br6unv otrpeleJreHbr orAeJrLHo IJIfl palrnr4x I,I I]oBA-
Hr4x BBeBA (uocnegnrae crpor(u ra6.nuqnr). Orueruu, qro paarfiqze B Buaseul,rfix
arux xoa{{r4rlr4euroB 6ornme AJrE Hamrrx palruux onpe4erlenr,Ifi, coornercrBylo-
qrrx rurpt4xonofi xpuoofi na prac. 1, upo4rzuyroft r 6oree KopornoBoJlnoByro
o6.rr acrt.

flpra onpegeJreurrr4 noe{{uqueuToB cBflBrr tro AarrrrbrM cBoAlroro r(araJrora 6bIJro
oto6pano 255 xpunrrx pactrpeAeJreurrn elrepruu B ctrenrpax 155 aseeg c reM'
qro6rr nepenpriru BoBMolr{Ho 6onrmuft ulrrepBaJI BBeBAEbrx Beruqun tr troxasars-
aeft qnera. Cpannenze trpoBeAeuo c BHaqeHuEMfr.V, (B - V), (U - B), BBflrbI-
Mvr aB r(araJrora ffpnux sr,een 1241.

IIpn or6ope 6rruu ucxuroqeubr repeMeulrble BBeBALT c aMtrJrurygofi 67 > 0ry05.
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Pu.c.2,Banr.rcranoctr,EaBEBoI{ LV, L(B - 
y), A (U - B) ot6lecxa(a) rqneraaneag(6- e)

Ha puc. 2 uoxaaau xoA EeBEBor( Melr{[y BBeBAHbrMr4 BeJrI(qI{EaMrr u troxaaare-
JrflME qBora, otrpegerlennbrx uB coorEomeur{ft (21, t r(araJlo?r(Er,rMl4 BHaqeHuEMu:

LV:Voilq.-Vra6,
L (B - V) : (B - Z)uu,, - (B - V)aaa,

A (U - B) : (U - B)o'o - (U - B)""a

B BaBuclrMocru or Vsaa v (B - V)"ua. Xof orKrlor{eHl4fl L (U - B) noxasan
orAerrbrro Ailn paEEtrx ((B - V)<.0"?1) u troBAHI{x sBeBA ((B -V)>0":1).Itam cne4yer rra pucyur(a, BeJrrnquHa cpeguero orItJIoHeHI4rr AV cocrasrser
0T04, uro cpaBr{Elro co cpeglruM paBfipocoM B 7rr,r.r, otrpe[eJleEIrr,rx rro Hpr{Br{N{

pactrpeAeJleEr4E er{eprr4u, troJryqeErlbrr{ paBEbIMI( aBTopa},IE AIrfl oAHrrx r{ rex }I{e
.BBSBA r[ cocraBJlflIoqu]I - 0T05. Benusuga cpeAue1o orI(JIoIIeHIlfl L (B - V)
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oocraBJrner *0"102 (paa6poc ro.paarr6rM, xpuouM ,no;0?03).,.flm 1.({/,,.*r $)
cpeAlraff BeJIIiIqIrHa orr(rrouerru{ paBEA 0T03 lrs paEHtrx BBeBA (upu pad6pocg
rro paBHbrM npEBBrM oroJro 0T03) u or(oJro 0ry05 nls uoa4nr,rx areeg (rpii'pnsfips:
oe ro paarrbrM r(pr,rBbrM lo 0T06). ' .,i,,.r. .t,:t

Ilofipo6uufi aHaJrtrB pacxoxqeur,rft rraemgy paartrrrubrMu cuerrpo(poroMerpuuUl
cr{r,lMu r(araJroraMu BrrroJrHtrJru* B qacrHocrra, Iarer-Topl u^P.y6rg t26l: 'Tos-Hocrb cyrqecrByroqrrx xaranor6s oqeueHa He ilyqme ser$ 2-3% n azgumot o6-
JIaCrr{ u oKoJIo 5% r yrmpa{rao.reronofi. Ilpunurraafl Bo BHrrMarrue, qro cro4urrfr
HaraJlor cocror(r IrB HecHoJrbnfix pa3HopoAHbrx, a raKlr(e yqr,rrbrBafl rreotrpeAeJreE-
Irocrb B noa{{uquerrax cBffarr Me}rtgy na6nro4aeubrMrr rr BblqucJreunbrvn UBV-
BeJIrlIqUHaMr{, BUAtrM, IITO IIOJIyrreHHafi HaMrr oIIeHI(a ToqHocTI{ He trpoTtrqopeqtrT
upzrmoft.AJrfl crrexrpo{ororuerprrqecrr{x r(araJroroB. Hporr,re roro, cpaBuenre,
nrr.rucileHirbrx UBV.setmqyrn ro AaHrrbrM flxeno6a u Ap. [4], ue Borue[ruux
r crognnrft HaraJror, [aer orleHr(y roqrrocrrr Bbrq[cfieuuhrx anaueuuft llrnn,
(B - 7)u"u, (U - B)r^, coorBercrBerruo Kar( -l-0?05; -L0?03; _[0?06 (uo
EaHHbrM cBoAHoro ftaraJrora: *0T04; *0":02; +0T05).

Tanuu o6paaou, Ha ocHoBaHr{u [poBegelrH],rx Br,rqucrenuft Mo)nHo c4eJrarb
cJreAyrorqrre BbrBoAbr.

1. IIpu olpegeJlenr,Iuxoa{{uquerrroB cBf,Br{ Me}HAy BbrqracileHHbrrur,r u ua6nro-
AaOMBIMIT UBV-seilnslruaMr{ neo6xo4lruo yqr{rrirBarb raxofi Sarrop, ftar( cEcreM&
a6corrornoft ranu6ponxu, o xoropoft floryqeH cpaBrrrrBaeMufi rcaranor, rrpu BToM
BarilHo rar{xte, Eacr(oJrbno rraAe}firrbr [ar{Hbre mr4por(ouoJrocrofi UBV-$oroue-
tpuu. Oco6oe BurrMaErre AoJrlr(Eo 6rrrr, o6paqer{o Ha nrr6op ouy6nuxorauurm
.r(ptrBr,rx peaRr(rnu, oco6enuo AJrff rroJrocbr U. fTpu ilptrMeHeHr4u r(pr4Bbrx, oupeAe-
Jreurbrx B_-cBoeqpeMaAr(yceHr{coMr Crpafimucorrr [8, 121, upu,rrrqucJreurrr[trofta-
eareileft (U - B) ueo6xo4uruo 6pam. paaubre Buaqeur{fl xoa{{uquenroB cBfiBri
lJrfl paHHEx rr tro3[rrtrx 3Be3E.

2. To.ruocrb BrflrrtrcJrfieMbrx BnaqeHzfi upzuepuo B ABa paaa rrume rofi, roro-
paa Eocrl,rraercfi trpu Eetrocpe4crBerrubrx {oronrerprauecftrrx raauepenurx. Ilony-
qeHHbre noa{{uqueurbr cBfBr( Moryr 6rrrr ucuolbsoBaubr, B qacrHocrtr, rrpu tro-
crpoeHllll ftptrBblx 6necfia trepeMeEubrx BBeBA, trMeroqr4xcfl.B cBo[HoM ftaraJrore.

Anrop rry6ono 6narogaper B. B. HuHonooy, H. IzI. Bou4apr r II. II. [o6-
polrpaBury, Irpoqr4raBmuu pyxouucb fr. cgeJraBmrrM pf,A rlerrubrx aalreuanufr,
B. A; Eypuamesofr- sa EoMoqb B .Bbrrtrcfieuuxx, B. T. E(oronesoft .aa uouoqu
B rrororoBJrentrtr uJrirroclparylfi.
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AECOJIruTHAfl CIIEI( TPO@OTOMETPITfl

nBolnHbrx 3BE3A
ll. 52 Per, 58 Per, 5 Lac

B.1I. Bypuauren

Ha ocnoaaslrlr a6co,rrornrrx cneHrpo{oroilrerprrqeoxr{x Aaurrhrx AJlrr rpex gnoiinux cr4cre}r

H::*:r."r 
crefirparrLlrbre Rrraccbr noMrrolreuroB, r.rx cBerr.rMocrr.r, npu6,rrumeuno oqerreubr

SPECTROPHOTOMETRIC ANALYSIS OF SOME UNRESOLVED DOUBLE STAR.
IL 52 Per, 58 Per, 5 Lac, by V. I. Burnasheu,- Spectroscopic observations of three unresol-
ved double stars were carried out during tS79-1582. Spectral types of the components and
their luminosities 'lvere determined, while their masses were estimated approximately.

Ha6nro4enua Ixrrpoxr{x BBeBAHbrx rrap, cocroflrqrrx r{s rrlraHTa rdJrr4 cBepx-
xI4raIrTa rI ctryTHI[r(a-3Be3[r;r rJIaBr{ofi IIocJIeAoBaTeJrr,HocTtr{, MoryT oKaSarbcfl
rroJIeBHbIMr{ uprr r4Byqeur4r4 EBoJrroqrau 4aofinrrx BBeBA, fipoxoAflqefi 6ee o6lrena
MATEPIIEft ME}I{[Y KOMI0HEHTAIT . METxgy TENI AJIfl MHOTIIX I,IB HIIX I{sBecTHI,I He-
'TOSHO AalHe TaI(Ue BalItHbIe XapaI(TepI{CTI,IHtr{, HaH CIIeI(TpaJIbHbIe HJIaCC6I I(OM-
rIoHeIIToB. A6co.nroruoe cnenrpo{oroMerpr4qecxoe r4ccJreAoBaHrae 12 geoftuux
ctr{creNr, rrpoBeAeHHoe paHee [1], uoraaaJro npr4roArrocrr, npuN[errelrHoro Merofla
ArE yroqHerruE c[eHTpaJrbrrrJx HJraccoB KoMtroHeHroB r[ otrpeAeJreHr{fl BfiJraAa
r(a?r{Aoro trB Eux n o6qufi 6necH cl{creMbl. B 1979-1982 rr. 6uru trpoBeAer{br Ao-
noJrHr,rreJrEEbIe Ea6rloAeHrrrr erqe rpex 4nofiubrx SBeaA c cocTaBrrrrrMr4 cnefirpaMr4:
52 Per,58 Per,5 Lac. Vqer aruocrfepuofi Dr(crr4rrnrlrat4, a6corrornar xarra6poexa
Br,rrroJrHeHbr MeroAoM a6conroTIrofi cuexrpo{oroMerpr4r4 [21. ]tpunrre pacrpeAeJre-
Irrdfl eneprurr B ctrexTpax r4ccJreAoBaBllrtrrxcn BBeBI B Ta6[usHor{ Br4Ae coAep}r{arcfl
ts HaraJrore, Sanr4caEHoN{ Ha Marrrr{rHyro JreHry t31. B ra6;ruqe [aHr,r HeKoropbre
,cBeAeHufi o Ha6rroAaBrrrr,rxcfi 3Be3Aax, BBflTbre r{3 rrerBepTofo r{3Aarrrrfl naTaJrora
irpnux BBeBI [4]: HoMepa no BS, HaBBaHr{fl, r{oopAr4Harbr, crexrpaJrbHbre r{Jraccbr,
rpl{roHoMerpuqecrue uapar.raHcr,r. C rroMotrIbro npr{Bbrx peanr{r4r.r crrcreMbr
UBV, ony6Jrr{r(oBauubrx B r\{oHorpa{uu Crpafi}Rr4ca [5], Bbrr{r4creHr,r BBeBAHr,re
BeJrrrqr{Hbr 7 lr norasareJrr{ qBera (B - V) 

^ 
(U - B), Koropbre rrpr4BoArrrcfl

B noJroHKax 6-B 'ra6.nuqrr. flpoqegypa BrrrrrrcJreuufr.v oilpeAeJreHr{x Hoa$$lrqueu-
'TOB CBfl3E Melr{[y Ha6rr0[aeMbr]rrr r{ Bbrr{ucreHHr,r*rvt UBV-ne,Jrr4qr{rraMr4 uo,qpo6no
otrr{caHa B [6]. Cnexrpanr,ur,re r(Jraccbr KoMrroHeEroB, orrpeAeJreHHr;re Baurolr
c rroMoqbro MeroAa Mrroror{BerEoft sorouerpuw 171, [aHBr B cro.n6qe 11.
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Meto[una cnel(rpaJIbHoft xnaccu{Irnal{I{Ir gnofruux anea4 trpu troMollr,r,r-a0-
coJrrorllbrx coexrpofuoroMerpr{qecqIaf gannrrx uo4po6uo rraJro}r(eHa r Itl. [rx
yqera Brr,rflHrrs Melr{BBeBAHoro rrorJIotrIeHrra ua na6nrcgaeMoe pactrpeAeJreEr,Ie DHep-

rl{r{ B crreftTpax BBeBA 6r,rna ucnonbaoBaHa cpeAHfifl ItpI{Bafl Me}I{SBeBAHoro trorJIo-
rqeHr,rfl Vrarfuop4a, ra6ynuporaunaa Ctpafi)Itl4coM u Cn[gepc{ene [Bl, HopMr{po-
BaHHas AJIE IroIJIoIqe1urI B nuayanrnoft o6,racrra Av : 1-. Suaseuufl AV oL\e-'

Hr4BaJIr{Cb B SaBr{Cr4MOCTr{ OT raraHTr4qecl(r4x I(oopAIIIIaT II IIapaJIJIaI(COB 3Be3['
BBfrBrx r4B HaraJrora [4], npu rIoMoIqIr r(apr r,I ra6tuq t9-111 pacrpeAeJle]rr{fi
rrorJroq,arcrqefr lrarepun B oxpecrHoctlr Coluqa. Saxon Me[{sBeBAHoro rrorJloq,e-
Hr{fl n paaJruqHbrx o6nacrsx lanaxrraxra rrMeer paanraunr,rfi BrrA, o[Iraxo B cBflarr
C TeM' qTO B IaHHOM ItoHHpeTHOM CJlyrlae I'{SyrIaJII'ICb f,pl(I{e, a CJIeAOBaTeJIbHO'

.AoBoJIbHo 6.nraaHr.re BBeBILI, cJreAyeT o)r{I[AaTr,, qTo u3ryqeHr{e oT Hrrx MaJro r4cr(a-

)r{eHo r{e}r{BBeBAHr,rM trorJrorrleHr{eu, u oruu6na, Br,rBBaHlrafl trpI4MeHeHIleM cpegneft
xpranofi, MaJro rroBJrrrfler Ha oxousareJrbnrrft peaynr,rat, Ilpuuatr,re 3HaqeHr{E

Ay npuae\eHbr B r(oJroHr(e 10 ra6,iruqu. CneHrparnHbre r(Jlaccbr u BHaqeuufl Beco-

BIilx MHolr{r{te,nefr. r u A [,rrfl. rJraBuoro t4 BTopraquoro HoMrroHeHToB coorBercrBeH-
Ho AaHr,r B noJrour(ax L2-14.

52 Per. Ilonyuennaq xoNl6l4Haqlln K0II + BgV, ro cytr{ecrBy, flBJIflercE
cpe4ueft Me?r{Ay rIpI{BeAeHHofi B xara.nore flpr(r{x aeeag (G5I + AZV) r{ onpeAe-
.neuHofi Banrou (K2II[ + ,46V). Paasocrr, B cner(rpaJrbHbrx r(rraccax KoMro-
HeHToB, otrpeAeJreHuBrx rra alraJrrdaa cuextpo$oroMerpl4qecrl{x AaHI{bIx, 6ortme,
qeM Irolyqeullafl r{B I{BJIyrIeHI4fl ;114HeftqaToro ctrenrpa. Stot {aHt [rfi cJlyqafl
MHoIoqBerHOfi dtOrouerpuu o6rncueu Baurou TeM, qTo upll I{JIaCCI4{uXaqllr uO

.nunefi.raroN{y cnexTpy rlg-Ba fiBJryqenr{r BToporo HoMrrogeura r,ry6zutt tttrttufi u
rIoJIoc, rro r(oroprlM rlpolr3BoAr4Tcfl KJraccradruxaqrtr, BaMblBalorcfi, r{ rtoaroMy
rJraBHoN,ry r(oMrroHeHTy [pr4urrcrrBaercs 6oree pauuuft ctrer(TpaJILHr,rfi xnacc.
Ilpr,ruraua lrre pacxolntreHrdfl Melr{[y rroryqeHHLIM peByJIr,TaroM I4 AaHHLTMII MHoro-
qnernofi Soronerpun Basra Moxter cocroflTr, B AoBoJIbHo BaMerHoM BJrl4flIrtrrr Mex{-

BBeaAHor-o [orJlotr{eHrra. flpnuxtoe HaMII BHaqeIrI4e Av : 0ry4.
Ocasa [12], nbrsrac.urasmufi aJreMeHrbr op6urrr BBeBAr,I, fipegcr(aaaJr Boal\{oxtlroe

.BaureHr{e B r4roJre 1958 r. tso BpeMrr coe4r{Heur{r. I4cxo4n rra SHaqeHI{fl orlpeAeJlerr-
Horo I4M repr{oAa, Bper{fl BoBNIo}r{Hbrx aaruenufi: v.aft L9B4 r., ceuta6ps 19BB r.,
EHBapb 1993 r,

58 Per. O6crosrerr,Hoe uayqeHrae eroft crlcreMr,r BLrtroJIErrJrIr Xapl,rep u 4p.
,1131. ILa crexrpocxotrtrsecgux na6nroAenufi s o6ractu 3800-6600 A, a rax)r(e
I(B orIeEoI( rrorofia B aaarMoc{epnolt ytrrpa{ronete BMecre O AaHErIMI{
UBVRIJK-{oronre:rpur4 troilyqeHHbre r(Mrr cueHTpaJIbEbIe r(Jraccbr r(oMlrorrenroB:
GBI + B5V. TosHocrb oqeg1rr, uprIBoAI{Mafl aBropaMl{, He xy)fie AByx ctrerr-
paJrbrrr,rx KJraccoB. Teu ne Megee [ptrrrf,Toe Braqeulle Me]fiBBe34roro troHpac-
neHr,rrr Ea-v :0?3 xamercfi BaBbrrrreHHbrM [JrE trptrEflToro rrN[rr E(e paccroflrl4E
r : 327 nH. Memgy relr ouru6na B Melr{BBeBAEoM rIorJIon{eHrIE AoBorIbHo cuJrbHo
BJrr{fler Ha otrpeAeJreHr{e cleHTpaJrbrrrx r(JraccoB. Ha puc. t yxaaauo pacxo?r(Ael{I4o
Melr{[y ua6,nrogaenr,rM r4 Bbrqr4cJrfleMr,rMr4 pac[pe[eJrerl{EMr4 aHeprl{Il B crler(Tp_e

BBeB4r,I AJIfl AByx xon6unaqufi: K3III + BB\| rtpu Ay: 0ry1 u KZIII + B7V
npa Ay : 0?5. Har suAuo, AJrfl roro qro6Br nr,r6patr flpaBlrJlbrroe pelreHl{e'
ueo6xogr.rlra AorroJrur(TeJlrnaa rau$opMaqrrfl, Wcxogrt uB troryqeHlroro slraqeulrfl
'cfleHTparrbrloro trapaJrJraKca r4 pacnpeAeJrel.Iv.ft B trpocrpallcrBe uolJloqaroqeft
Marepuu, 6olee oepoargoft Ka)fiercfl Bropaf, Hou6ranaqus. It tanouy ?r(e BBIBoAy
rrpllBoAr4r u cpaBIIeHI4e peByJlbraron Sororuetpuu o uu{paxpacuofr o6tacru lL4l,
rAe BI(JraA BTOpOTO KOMrrOHerrTa HeSHaqr,rTeileE, c HopMaJIbHbIMI4 IIBeTaMI{ II{laH-
roB u cBepxlurallton [5]. Bnumafiurue MoMeHrbI coegraneuuft: $enpanr, {951 r.,
cenra6pr 7979 r., anpeJrb 2008 r.
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Pnc. l. Peay.nr.rar corrocraBJleHr.ra ua6nrogaelloro rr-Bbrqr4cJrcHuoro pacrrpeAeJrelrrrir aneprralr
B crrexTpax gnortnrrx aneag

1 - 52 P* gnn xou6unaquu KOIII + BgV; 2 - 58 Pcr: rxrptrxoBafl rrflrrrrr - I(3III + B8V npll .4y:
: 0"',1, cnJrorrrHafl - A"'rE I{2III f B7V npu ,A1,: 0n1,5; J-b Lac: [rrprrxoBafl - M1III * BSV, culou-
ilar flr{Hufi - M1II1 + B2V

5 Lac. flpuurraa Baurou xou6ranaqras K5I + B7V orpeAeJreEa [Jra 1186r,rr-
fta r{Bera r ero {oroMerpr.rqecHoft cucreMe Eo_, :0,],60, uro rptrMeprro coor-
BercrByer Av :0?65. ,(auume UBVRl"I-{ororuerpr{r.r B o6qe}.r rre nporrrBope-
qar oqeHHe ctrexTpaJrr,Horo fiJracca rJIaBHoro noMrroHeHTa, Teu se Melree cueH-
TpaJIbIrr,Ie Ha6JIIoAeHufl rloHa3blBaror, qro 6ansueponcKr,re JTITHITI{ B?opoft BBeB[br
IxI{poKr4 ra uerny6onll [15], qro Mo?r{er 6rrrr, xocseHHbrM cBrrgereJrbcrBoM 6onee
paHuero cnexTpaJlrHolo HJIacca BToporo Hor{rroHe}rra. It corHaleul,rlo, Ba 6ailb-
MepoBcnr{M cxarrxoM crrexrpaJrr,Hrre ua6nrogeHlrr He npoBoAlrJrr4cr, r(poMe eArru-
crBeHuoro - crrerrpa BBeBAbr n ynlrpaQraonerosofi o6nacrra (go 2000 A), uo.rry-
rleHHoro Ha craHqLIIl <Cxafira6l c o6rexrr.rsnofi npnalrofi t{61. Ecnra g.nn Aanrrrrx
yJlbrpa{uolerosofi cuextpo{oroMerprar,r yqecrl, Me]r{BBeBAHoe norJroqeur{e corJrac-
uo cpegnefi xplreoft ,{xauepa fi gp. 1771, ro rpr4Hgroe Baurorr BHaqenr4e Av :: 0'l'65 Halr{ercs HecHoJIr,Ho aaBbrrrreuHbrr,r. A6conro:rHbre crrexTpo$orouerpu.re-
cxze na6rro[eHrrfl 5 Lac s o6racrra 3300-7600 A 6r,rnlr npoBe4er]br s {979 r.
s1ruau MoMeHra rlpoxoll{AeHl{fi nepr4acrpa rroBAHr4M nol,rrroueHror,,r. Orxloseuras
Bblql4cileunoro cnexTpa ot ua6;rro4aeMoro AJrfl AByx xolr6nuaqrafi npu ognonr r{ Torrr
x{e BrraseHlau Av :0?55 noxasaHbr Ha puc. 7. Cpanneulre pacnpeAeJreHr4a eHep-
rr4l4 B crreHrpax BBeaA q U1\4a (BBV) u o Sgr (B2V), B3flrbrx r4B Kararrora ,(ma-
r{epa Ir Ap. [16], c ynr,rpa$uoJreroBbrM cnexrpoM 5 Lac rotsopr{r B rroJrbay Kor{-
6rzHaqura MII + B3V. Ilpra DroM [rrfl rrprrHg,roro Brraqer{rtrr Av:0,].55 o6qr,rfi
BrrA ctrexrpa 5 Lac B raurepBaJre 2000-2500 A r o6ulerr iloAo6eH cner(rpy
q UMa, oAr{aro AJrtr npr4nnrblx BHaseHr4fi eecosrrx il{Ho}rrr{rerefr. r t y crrenrp 5 Lac
Becb B UeJIoM nolyqaeTcfl SaBLIUreHHbIu na 25-30%. VqrarrrnaE TpyAHocTh r(aJrr4-
6ponxu n y.rrsrpaSzonerosofi o6nactra, oco6euuo g,na $ororpa$uuecxux crreKrpoB,
Tar(oe pacxoll{AeHrre r,to}nHo cqr4Tarb nprleMJreMlrlr. Brutriafirl}re r,roMeHTr,r coeArr-
HeHrrfl [Jrfl BBesAbr (c ueoupe4e"rreHHocrbro -]-9 uecaqen): anpe.rrs 1974r., {enpa;nr
2016 r.

C uomorqnro cpeAHI4x anaseur,rfi a6conroumrx BeJrr{qrrrr r.ra cBoAHr4 lo,rrru6a
[18] urs BBeBA rJIaBHofi uocnegoBareJrbHocrra orleHeHr,r cuerrrpa"TrrrHr,re rrapaJrrrar(cbl
sBeBA, nprrBeAeuHr,le R RoJror{Ke t5 r:a6;ruqr,r.
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BAFC'HMSP
PI|c. 2. flonoxenpre KoMlror{eHroB 4noiinr,rx 3Bc3A Ha ArrarpaMMe crreKrp - cBerllMocrl

/(:rrrrr610 AJrt{ ,qpyrl{x cltcrenr s:ltrbr ua [1]

Ha pllc. 2, aanrrcruolltlrrHo,\[ r,ra l1l, ]rnagaHbl fIoJIoEteHI{E noMrIoHeHToB cr'Icrer{

,na 4uarpanrue lepqruupyula-Peccefla. tr{cuolnayr 3uaqegtrfl CpeAHux [JIfi
Aarrroro ctrel(rpaJIbHoro 

-r(Jlacca afr$enrrrnux TeMtreparyp u 6oloMeTpllqecntrx
trorrpaBoK r{B rt6JII,Iq Onayapa h9l, c rroMoqblo oBoJlroqtrornblx rpexoB Anfl 3B^e3[

c xuMuqecxuM CooraBou X-: 0,70, Z :0,02, pacCqtrTaEELIx BeXxepOu [20]'
or{eueghr Maccbl K9MtrOIISHTOB, IIpIIBeAeHHbIe B I(OJIOEKaX 76 U 17 Ta6iluq},I.

Taxurt o6paBoM, aEaJrrra a6conroruux cuenrpo{oroMerpuqecrrrx [aEEbrx [Jrfl
rpex Hepa3pemulrbrx [BofiH],Ix crrcreM troBBoJrr{JI oqeEurb rr ctreKTpaJlr,Hbre

KJracc6r r{x noMtroHeHToB, r{ BI(Jra[ Ka?r1[ofo uB Eux B o6qufi 6necx crlcreMlr.
C uotroq,uut arux AaHHr,rx oHa3aJrocb BoBMoEtHbrM oqeHr{Tb crrer(TpocHotrI'tsecH[e
rrapaJrJIaKCbI I{ NlaCCbI HOMtrOITeHTOB CIrCreM.- 

Aatop r;ry6oHo 6narogapen I. E. JlaxrroHoBoft ll B. A. Bypuauresoft 3a

rroMoqb o o6pa6Otne sa6,rroAeul4fi, a raxpte B. T. ?I(oroIesoft 3a noMoql B II3-

roroBJIeHr{tr rrJrJIIOCTparlufi .
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cIrEH TPOOOTOMETPTTqECLOE rrccJrEnoBAHuE
; oHoJroflnEPHOlT OBJTACTTT

CE}:TOEPTOBCHOIZT TAJIAKTI4T(IT NGC 1275

JI. II.Illerux, [. tr{. flponux

flo nepaclruperrubrrr cfler{Tpalr, rloJryqennrr}r B rrpaMolf {onyce 6-u re,necxona 11pr{ rrac-
mta6e 77",5 B r{lr, olpeAeJrertrr paa}repbr rronoxporrarlrqecfioro r.rao6paxteurla <aoea4oo6paa-
Horo) tIApa raJranrr.rrrr.r NGC 1275 r paqe o6racreii cnenrpa or 3700 lo OBOO A. O6uapynreuo, rrro
pa3ilIep ,IApa ylleJlr,IquBaercrr a $LIo.netoryro o6racrs cler{Tpa. Ana.llra lo6aaaJr, rrro rroJryrre}r-
nrrrt peay.rrr,rar Moxflo o6r,.scuratr, fioBr,r[rerrH]rlr{ coAepE{arrr,retr ro.ny6rrx aneag n6.ntrart n4pa.
Cron;rcnt're arr,Ix BBeBA r.Irlecr Bl;rrflHyryro Qopuy B rrarrpauJreHr.rr.r rra AoraJrrr raJrarTr.rxrr, Jlac-
rloJlo)r{eHrrylo r 3" n cenepy or EApa, B atolt EarrpaBJrerrr,rr.r parirrep c}rorrJrerrr.rfl paBen ,- 3", r.r,tr.r
I rnx.

SPECTROPHOTOMETRICAL INVESTIGATION OI.' StrYI.'ERT GALAXY NGC
1275 CIRCUMNUCLEAR REGIoN, lry L. p. Metik, I. L pronik.- Thc dimensions of the
monochromatic image of the galaxy NGC 1275 star-shaped nucleus have bcen determinecl in
spectral regions from 1,3700 to 1"6800 A by the unrvidened spcctra, obtailed in primc focus
of the 6-m telescope rvith image scale on the negatives L7".5 at t mm. The dimension of the
NGC 1275 nucleus is stretched to the violetward spectral rcgion. The analysis shorved, that
the obtained rcsult can be explained by the enhanced content of blue stars near the nucleusu
This star-clustcr is stretched in the dircction to the dctail locateil in 3" tot,ards the North of
the galaxy nuclous. Mcasured in this direction, the clirnension of thc cluster is - 3,, or 1 l<pc6

O4Hofi 
^I{s . 

xapaxreplrl{x oco6eHHocrert cer,i{ep.roBcr{r4x raJramrrdn rro olpe-
AerIeHI{ro Cefitftepra flBiltrercrr aneagoo6pa3]roe r4rn{ norryaBe3Aoo6paauoe rgio,
Itoropoe u3ryqaer orI{oCr4reJILHo 6olbmort uporlenr o6rqero CBera rara6rr,rqe-
cnori cr'rcterlbl [1]. Lloanie Ha6[roAeHr.rfl nor{a3aJrr,r, qro urr,r fl[pa r.raJryr{aror riepe-
MeHrIyIo Dr[I{ccI4Io. Brrn c4eriaH r]brBo[, rrro r{x pa31{ep6r FraoroJr66o il,IaJrbr, rITo
ONTIIYECHI,I},II,I I{ETOAAMI{ CTPYKTYPY EAEP HA6JIIOAATL HEJIrsE. B NOCIE4UEE BPEII,I
npl4r,Ierleut{e Ironblx rrpl,IeMHr{noB rroBBo"rrr4Jro o6Hapy}nr{Tr, crpyr(rypy raraHTr,rK
oIto,TIo SBeSAOO6paSHrrrx flAep, Koropafl ctsr,rAereJrr,crllyer o rot{, q1g-n"peyeHurrfr
SIreBAoo6paBlrt tr,f r.rcro.Iru4lt oKpymeH rrporflir{eunrrl,r o6paaoBa}rrreM Tr4rra raJro rtJrr,r
rlJrorlroro CHOIIJIeIII4rr 3B0BA. IIo raxr,rx pa6or rroxa erqe oqeur, r,IaJ]o. TaH, r4ocJle-
AoBaI{I'Ie I43o6pailieHllfi cefi{eproBcr{I{x flAep raJraHrr4x MarmaHolr ra @r.rnr.rurreH6o
rloRa3aJro, rrro rrApo raJraHrr4nrr l{GC 1068 (rnna Sy 2) n rprarr,rpe I ': 4000 A
w L).":4004 r.rMeerfur.l,r"p ox.o-rro .X", urrr 350nx [21. Uutq'.Ha crpynrypa
nApa rarraHrlrnr4 rr{rra Sy 2 - F 427 t3l. Ono npeAcraBrrfler co6ofi auu "[pu iet-
$eprorcxor-o rrrfra, paccrogr'rrre lrelnAy noropbrur4 paBHo 0",6 nrn 600 nx. o6a
flApa norpyilicllbl ts rlporfl)ileHHylo o6JracrE, [oBbrrrreHrrofi apnocru, paaMep Horo-
poft paBen - 3", ttlu 3 xnH. Tanrae r4ccJreAoBaHr.rr crpyr(rypbr riAep npellcraBJrrror
6olr,ruofi l{Irrepec Arrr{ flo]Ir{Malrrrrr aBoJrror{rlr{ arrrx o6piiorarrrfi 1r cnsa[ r4x
c oHoJrorrAepHbrMr{ o6,r acrslru.
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Puc. 1. @orontetplluecxlle Haprbr ffApa raJranrnxr'r NGC 1275 n cllrrr.rx rr r{pacHbrx.nyuax lr; [7.1

a-rrAporaJIafiTUHIlrbuc-AeraJlrrortoJroflAepHorlo6racru,IuII-Hat'rpaBreHrrfl,BHoropbrxtrccJrcll(j-
tsaficfi oo"oMoTpttulcHuil npo{uls .EApa raJraHTrir{u (clr. rcrtcr). D - $oronrcrplrq€cHt{e nJorHocru, / - o,f-
HOCI{TeJIbIIHe IOlJeIrXrrOCTI.I fi!HOCTr4
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Mn paccnrorpelrrf crpyxrypy oxoJroffAepnnrx o6racrefi uecxourrux raJIaKrIIIt
cefiSeprorcHoro rErra u o6napymuntr pffA ffHrepecHhrx crpyr(rypnblx oco6euuocteft,
rroaBonffroq,rrx rpeAnoJrararb BoauMoAeficrnne EAep E or(pyx(aroqux Irx o6nactefi.
Har6oree Errrepecubre peayJrbrarbr 6ruu no;ryqenbr Arfi trAep taJlaxtuxu NGC
L275 no AaurrbrM MuoroqBeruofi {oronrerprru rr ctrenrpau I4-71. Ha puc. 1, roarou
us 17l, rroxaaaEbl {otouerpuuecxue fiaprr,r ortonoflAepEoft o6lactlr stofi rarar-
rr{Ka B cunrrx r[ KpacHbrx ryqax. OrMeseno fr.\po a rr ABe AeraJru: areaAoo6paslran -b r npornxterrnafi - c. Haptnr troilytrexbr B Kpaclrblx Ir crrHEx ryqax. lla puc. 1,

Blrluo, qro Epfioe EApo uorpy?fiero B o6paaooauue paauepoM oI(oJIo 8", crpyrrypa
K0roporo B pasEr,Ix ilyqax HeoArrrraKoBa. B xpacublx ilyqax flApo r{ or(oJloffAep-
nas o6;nacrb Bbrrflrryrbr B cropouy o6rerra b, a n cr{}rux ryuax na6tm[ae:rcs
Br{rflrryrocrb oroJlorAepnofi o6iraortr B cropony AeraJrlr c. Ettro cAeJIaIro trpeA-
rroJroxterrr{e? qro flApo raJraxTr4xtr 4noftroe (rorga BoBMo}nEoe paccrof,Hl{e Me}rtAy
ero r(oMrroueHraMr{ paBuo 1",5, uilfr 500 nn) , rI oHo nsauil{oAeficrByer c AeTaJIEMI4
b u c. Ha Haprax (puc. 1) rar(rrte Bu[rro, rrro paaMep flApa Ha [oJIoBI{He Mar(ctrMaJlb-
uoft xgreucr{Bxocrr{ B cEHtrx ryqax paaa B 2 6onr,me, qe}t B HpacHrrx. Sror unte-
pecnnrfi Sanr rtonter cBu[ereJrbcrBoBarr, o roM, sro aBeaAoo6paauoe s[po raJlar(-
rrru NGC 1275 oxpyxeno o6paaorduueu, paaMep r(oroporo uopfiAr(a l-2'.
,(nr uogrrepm4eurrfl Mbr r{BMeptrJrrr Eepacnrrpeuubre cnexrpbr rrApa raJIar(Tr{I(I[
NGC 1275, roilyqeHHbre rrpr uao6pameuuxx 7-7",5. Hunte upl{BeAelrbr uepBble
peSyJrLTaTbI TaKOTO trCCJIeAOBaET{E.

Ha6nroAeuuf, rrpoBeAeur,r na 6-u rerrecfione BTA 12 n 15.01 1977 r. B. JI. A{a-
Eacr,eBr,rM t5l. B npffMoM $oryce reJlecftotra co cuenrporpa{ou UAGS rroJlyrleu},r
rrepacmupeulrble ctrexTpr,I raJlanTumlr NGC '1,275 r,pu AByx rIoJroH{eHI{Ex q,eJII4

crexrporpa{a: t - BAoJrr ac u 2 - BAoJIr, ab (ctur. plrc. 1). Perucrpaqur cuex-
rpoB ocyqecrBJrfiJracb c rroMonlbro rpexxacr(a[uoro SOII yM-92 rra aMyJrbcIrII
A-600. Cnenrpanrras o6ract, 3500-7300 A uepexpnBarlacb rpeMfl cnerrpo-
r.par[MaMrr, troryqeHurrMr{ rrpr( p aBHErx yrJrax troB opora gra$p aHquounoft peruerxu :

u - eSOO-4900 A, B --4000-5800 A a R - 5300-7300 A. Pa6osatr Ar'c-
repcr(fl 6una 93-95 Ah,ru. Ceplrn cler(rpoB rrpr{ oAHor{ HaBeAeHI{I{ qerlr{ cnen-
rporpa{a troJryrraJracb Ba Bpeufi or 1t no 33 uran. Encuoauqr,uE orAerlbH},rx cnert-
rporpaMM 6r,r.un or 0,5 Ao B urau. 15.0L 1977 r. 6r,r;nn rroryqeubr rar(E(e [pEMr,Ie
cHrrMHu oxoJroflAepHofi o6racrlr raJranrr4xrl NGC 1275 u {orouetpl4rlecxoro crau-
[apra B HyJreBoilr uopflAr(e gu$panqnourofi pemerfiIr c artcrroauquffuu ^or O,5 c

Ao- 3 rrrun c cuuuu rr KpacHbIM creKJrflEHbIMu {unrrpartr (Iuo - 4800 A, Al, :
:1400 A u 1,,5 :6650 A, AI :900 A, 6r. [6]).

lta.recrso uao6paxtenrafl trplr na6rroAenurx oqeuelro: 12.01" 1977 r.-L",
a 15.01 1977 r.-1",5. Macmra6 uao6pamentrfi Ha HerarrBax - \7',5 s t MM.

Ilpra o6cyxAerrrltr peayJrbraroo na6rrcgeuuft 6rr.no [plrlrrro, qr:o t" Ea paccrofi-
uru NGC 7275 pavta 350 rm.

Peayrrrarrr o6pa6orxu. tr{alrepeuur oro6panurrx 23 cuenrporpaMu, upoBe-

Aeurrbre na lrurpo{orouerpe trouepen Er4ctrepcur{, rroBBoJIr{JIr( uocrpouts {oro-
Merprqecxue ftoErypbr fiApa ralraxrrrr(tr B prge o6racteft ueupepbrBlroro otrruqe-
cxoro crer(rpa B[Byx rloal4qtrouubrx yrJlax I u II (cu. puc. t). 3ru norrypbl MbI

cpaBnr4Jrrr c {orolterpr,lqecfifiMfi nouTypaMrr .nntaufr crrertTpa cpaBlrenr{fi u cralr-
gaprnofi 3BeBAbI.

flpegcrao.rrn.rro r{rrrepec nocilrorperb, He BaBr{clrr Jrrr BeJrrlquHa r{IrorpyMenTaJrr,-
Horo Korrrypa cnerrirpolpa{a r paaMep BBeBAbr or AJrr4rrbl BoJIIrbL ,(nn orreta ua
ueperrft Bolpoc Nrbr rraMeptrJru 40 nunufr B crrer(rpe cpaBrreur{E: AeBflrr, - B Alratra-
soye (1 , ceMb - B fir4atraaoue B u.24 - n Ar{arlaaoHe ,R. IIpu atolr nrr6upaJlr{cr,
TOJrE,r(O Te JIr[Hr{lI, ItOTOpbre Ha EeIaTIIBaX LIMeJIT4 IlOpNIaJIr,Hr,Ie {OtOlrerpuqecn[e
lJrorHocrrr. tr4alrepennrre fioJryrl]rpr,rHbr r.rncrpyMeuTaJlbuoro KoHTypa B pa3rr,rx
yqacrnax cfler(rpa fioxaBarrbr Ha puc. 2. Bu4uo, qro onr[ trpanrrlqecnr{ He BaBr4crr
OT AJII4HbI BOJIIIbI, ECJIII HECqI{TATb, IITOIHCTPYMEIITAJII,HbIftITOI{TYP S CUHEft O6JIA-

crfl syrr, rrrr4pe, uelt r {nonerosoft n xpacnoft o6;racrsx ctrexrpa. Cpe4uue 3llaqe-
Hr,rE no,ttyrrrr{pr{lr ul{crpyMellraJlbuoro Holrrypa [JrE Al{alaaouon U, B lt ,R par-
Hnrrr{cb coorBercrBeuuo 0,080 -{- 0,004; 0,100 1- 0,006 u 0,070 + 0,002 uu.
3ru peay.rr,rarbl xopomo couracymrcfl c AarrHbrr{r,I A{anacrena lt flnlteHooa,
Koropr,re r4ocrre4oBaJrr{ ctrer(rporpa{ UAGS c SOII yNI-92 Ir rorIytII{JILr cuel(rpaJlrr-
Hoe palperrreur{e e o6nacrn 5900 A, paBHoe 0,07 rru [Bl.
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Ah,nu

4/0

/- 4000 0000 4,, R

Puc. 2, SaBucruoctr rloJrylxrapr{Hrr r.{EcrpyMerrrarrrruoro r{oETypa cuexrporpa(la c 9OII or
AJItrEbr BoJIEII B rpex yqacrnax clertrpa U, B v,1?, uoryvennbrx [pr{ rpex yrJrax rroBopora
gr(ppaxquonaoft pemerru
Beprlrnarbnbre cror6rafirr nofia3LIBalor cpeAune Brlaqetrllfl noJryrxuprrlbr r{}rcrpyrlreuTaJrblroro }rourypa B fia}HAoM
r,Ia rpex yqacrnoB crrefiTpa, Br,Icora cror6ul{oB paBua 20. Toqxu r{ fipecruru{ - rraMepeHr{fl rro Eerarr{BaM}
IIOJIyqeEHbIM C paAHbIMI[ [OBI{qqOIIHbIItIu yIJIaMI,I IIeJII,I CuexrpOrpa$a

Z,nu

420

4rt0 6t00

Puc. 3. Cpaaueuue lroJryrn4puEhr ifotouetpruecroro r(oErypa EApa raJraftrrrr{R NGC 1275
B paBEErx JnIacTHax ctreHrpa (roslu{) c troJlymflpr4Eorl (porouerplrqecKoro r{oErypa aBeBAbr cpaB-
EeEE.E, tronlrueEEoro B AByx ytracrxax crrexrpa, l,16 : 4800 A lr X,r* : 6650-A (mrpr,rxonar-
une uonocu)

[uura mrpuxoBauroft rroJIocDI paBHa rroJryuupuHe Or,urbrpa, Bbrcora rroJroctr r,r Beprr,maJrbrrbrx qeprorre(
oHoJro rorreft - 20 cpeNrero sHarregl(E rroJrylu]rpurrbr +oroMerpll.recfioro noHTypa

t", F

Z,ntq

420

4/0

4o0o trooo A,, fr
Pnc. 4, Cpanucrrlte IIoJJyIxIrpurrBI Sororrrerplrvecnoro fior{rypa sApa 1aJraxrr.rfir.r NGC 127B pa3rrblx yrracrl{ax cner{rpa, fioflyqeHl{oro B AByx rro3t{I{noHrlblx yrJrax
I -r,2 - rr (cNI. plrc. 1). Tourn, (pecrl{Hr }r aBe3AotIIitr oruocrrcrr fi cc[,unM ctrcr{rpoB) noryqeHHbrx 12.01
7977 t,, a cBerJrbrc r(pyil{r{u 
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@oronerpuqecHr{e r(oHryprr ffApa raJrarmunu NGC 1275 6.ltm noryqeHhr ro
'14 cuerrporpaMMaM [Jrfl HatrpaBJreHtrE I qe;ru cnerrporpa{a r ro AeBsrrr
cnexrporpaMMaM - AJrfi HatrpaBJrerrtrs II qeulr ctrerrporpa{a. Bcero 6ruo ua-
Mepeuo qerr,rpe ceprltt crexrpoB. ,(.nr rax4ofr cepnn c[er(rpoB, troryqeuHbrx uprr
'oAHoM HaBeAeHr4rr qeJrr.r ctrexrporpa{a Ha flApo raJrar(rr.rxr,r, 6rrno cgelauo rro
13 {otouerpuqecxrx paapesoB B paaubrxAJrrruax BoJrH: qerbrpe paapeaa B [rrafia-
eone U, rpr4 paape3a B Arlauaaose B rr rrrecrb paspeaoB B [r{alaaoue ft. rlacrs
r{3 HI{x s 6rl4aHlrx yqacrHax ctreKrpa ocpeArlflJracr. B peay.nsrare Bo BceM r{ccJre-
AOBaHHOM CneI(TpaJrr,HOM Ar4arraSoHe troilyrrr.IJrocb rlo BoceMb ocpeAHeHHbrx paSpe-
aon. PacupeAeJreHl{e r4x rro AJrr{r{aM BoJrrr Mo}r(Ho Br{[erb Haprac.3u4. IJJupanwL
{orouerpuuecrtux ItoHrypoB fiApa raJrar(ruxu NGC 7275 na noJroBr{He Mamcr{-
tnalruoft I{HTeHcLIBIrocrIl, ocpeAEeHur,re, HaK olr4cauo Br,I[re, tror(aaaubr ra puc. 3
u 4 co cBorrL{I{ cpetrHenBaAparr4qHbrMr ourra6naura o. ,(.nn o6oux uaupauneRraft
oruu6nr.r o'roprAHa 0,01 uu, qro B cpeAHeM cocraBJrfler 1"2% or BHaqeHrafl troJry-
rIII4prrHbr {orouerpuuecHoro KoHrypa. Maxcuma.nrnas orura6xa He rrpeBbrrrraer 77 o7o,

Ha puc. 3 upuee4euo cpaBrreHr{e paBMepoB Sorouerpuvecnr{x H.ourypoB flApa
xaJrar(Tl4ntr{, noJryqggg"rx B rloarrqr{oHHoM yrre I, rr BBeBAII cpaBHeIrIaE tro Hera-
rIlBaM 15.01" 1977 r. Bra4no,uto{oronre'lpr4qecxr,reHorrrypbr flApa rrrr4pe r{orrrypoB
BBeBArI cpaBHelrr{fi Bo Bcer{ uccJreAyeMoM clel(rpaJrbHoM Ardarragone. Paa.nn.rue
llpeBLIuaeT orur,r6xn na6nrogeuzft ra uilasuo yBerr,rqr,rBaetca n {rao.neroByro o6.nacrt
crrenrpa, rAe orHorrreaue Lul L* panuo 1,6.

Haruu rrccJle[oBaHl4rr r4rrcrpyMenTaJlbHoro Horrrypa u Sorouerpr4qecxoro trpo-
$r.ur anea4Ll cpaBHeHl,rfl B paaubrx Ar{anasoHax AJrrrH BoJIH rror(aaaJrr4, qro nory-
.renur,rft a{Sent He Mo)fier 6rrrr o6ycloBJreH r4HcrpyMerrraJrbrrbrMr{ oruu6naMlr
clrenrporpa{a, C,negyer rar(E{e rrafroMHr{Tb, qro oAHa cepr.{fl crrexTpoB trpr4 Ba-
[aHrroM rIoBI4IIrroHHoM yrJre qeJrrr ctrexrporpa$a troryqaercfi rrpr{ Tpex paarrrrx
yrrlax troBopora 4lrSpaxquouuoft penrerxra. Ha roMecro, KyAarrprlnoromeRraz U
lpoer(Trlpyercn {zo;reronoe raao6pa}neur4e agpa raJranrr4r(rr, B cilyqaflx B yt R
rpoer(rl,Ipylorca rony6rre r4 npacrrbre raao6pameEr{fi fiApa raJrar(rr{r(u, uo a{{exra
yBerltqeul4a paaMepa ,rApa ourl He o6uapyxrurur. Aruoc{epnbre rrcnaxreHrlr
TaHlHe He Nroryr 6rrrr, uptruunofi no.nyuerruoro a${exra yBeruqeHufl paaMepoB
flApa nprl nepexoge r {rao.neronyro o6.racrr cler(rpa.

Ha prac, 4 uoxaaaurr peayJrbrarbr rrBMepeHrrff Sorouerpuuecftuxr(onrypoB rrApa
raJrar(Tl4nll NGC 1275 Ha troJroBr4ne Mancr{MaJrbnoft r.rureucrrBrrocrr{, uoryqeuubre
tro qerblpeM cepr.rflM cuer(rpoB B paar{brx uoar{qrrourrbrx yurax L2 u L5.0L L977 r.
Bu4ro, uro a${exr yBerrqeHufl paaMepa slpa raJraxrr{r(r{ B {uo,irerorym cro-
pouy npoflBrrtrercn roJrbr(o B noar,rqr,roHrroM yrJre I u rpaHrzqecxu orcyrcrByer
B troal{qr{oHrroM yrJre II. Hauorrrur{M, qro 72.01 ueo6paE(errr4ff 6urz .nyvme, qeM
75.07 1977 r., r{ aro o6crosre,nrcrBo Ee troBJrrrfiJro Ha peayJrErar. floryveuurrfr
peayJlbrar MolRHo o6racuram, Harrpr4Mep, uepelrennoft flpnocrbro rleurpaJrbuoro
EcrosHLIHa. flpra clrnruoM yBeJrr{qeHrlu ero flpxocrrl a{Sexr yBelr4qeHr4fl paaMepoB
fl[pa B {uoreronofi sacrr,r ctrer(rpa Mo}r{er rre upoflBr{mcx. flo-rugr{MoMy, uptr rra-
utr.rx na6troAerrr4flx raKrrx crrJrbrrbrx uaMeueuuft flpr(ocrl4 IIeHTpaJrr,Horo r(croqrrr4r(a
ne 6rrno. Bonee roro, ceplrr4 crrer(TpoB, noilyqeHHr,rx 1,2,01,, no BpeMeHr{ orcroEJIr4
ua 1,5 u 3,5 u r4 ronaaaJrr4 paaruque B paaMepe $uoneronoro uao6parxerrflalrfr.
I u II rroarrur,roHHbrx yrJroB, a cepr{fl cfrer(rpoB, troryqeuuafi 15.01 , T. e.qepea
rpoe cyron, flofiaaaJra cxoAcrBo peayJrr,rara c 12.01, s I uosuuraoHrroM yrrre.

It coxranesl{rc, BBeBAa cpaBl{eErrfl {ororpa{npoBaJracb roJrbxo 15,01, 7977 x.,
troaToMy cpaBHI4TeJrbHLre oqelrKrr paSMepoB fApa raJraHTtrKurL sBeBAbr cpaBIIeEr,rE
BoaMolr{}Ibr roJrbno gna arofi uosu. Ecru paaMep BBeBA},r cpaBHer{ratr [pr4rrflTb Ba
paaMep r4HorpyMeHraJrr,Horo Horrrypa, ro rro ua6nro4aenroMy paBMepy fl[pa ra-
JIaKTLIKI4 Mo)r{Ho oqeurlrrb ero [eficrnratenrurrft paaMep uo Sopn.tyre L?r"r:
: Lzn 6, - L?-. Br,r.rzcreHufl tror{aaaJrr4, cro paaMep flApa n {uone:ronoft o6ra-
crrt ctrenTpa o I noauqr.ronuoM yrJre, BbrqucreHHr,rft no 4auurrM prrc. 3, pannaerca
3", r4ilu I xun. 3ro oena.raer, qro n {raouerorofi o6nacru crrenrpa r( rlaJryrreulllo
rlepeMeHnoro r{euTpaJrrroro ucroqnraxa 4o6anJrflercrr [BryrreHue trporfl]r(eur{oro
r4cTorIHI4Ka, r{ cooTHortreHufi Holr4secTBa r{SJryqeHr{fi BTIIX AByx IrcToqIII{r(oB
3AeCr, OATTOIO trOpflAHa. flpOr:A}Itennrrft norogHrrlr BbrTErlyT B HalpaBJreHI{r{ Ha
o6text c rosHo rar( )fie? Kan Bcg or(oJrorr4eprrafl o6nacr:r, B cr4Hr4x .nyuax (cu.
puc. 1).
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Baxrroqeuue. flo.uyvenuhre HaMr{ Aarrrr,re o paaMepe raao6paxeur,rfi qeurpaJrb-
rroro aBegAoo6paanoro r{croqurrxa B,flApe ranarrunu NGC 1275 n pasnrrf 4rrra-
Irax B0JIH troBBOJIffIoT trpeArJoJlolrtrrTb, qTo flApo raJraxrrrr(rr fiorpy]fieHo B upoTE-
rreTrrr,rfi r{croqlrrrr, BHJIaA uBilyqenl4r xoroporo B ualyqeHr4e flApa B Hoqrd Earrrrrx
ra6nro4enrait 6w ua.rr s cuuefi u sereuofi o6nacrsx c[exTpa rz cytrIecrBelrghrM
n {uonerouofi o6.lracru cnefirpa. Moxruo trpeAtroJrox{rrrb, qro sro cxorrJrerrue 6ora-
to rouy6rrMl{ SBeBAaMu. CHounenr{e BBrrflHyro B HatrpaBJrerrr{rr Ha AeraJrB c,
r,r B STOM HatrpaBJreHr4r4 ero paSMep paBeH 3", vilv 1 xnx, I(ax 6rrlo HaMr4 rror(a3a-
rro paHee s [5], caN{a AeraJrb c trpe[craBJlner co1ofi orpoMHylo o6.rracm Bcrrbrmr(rr
eneagoo6pasoBal{I{r, 6oraryro rory6rrnau BBeBAaMr4 z H Il-o6nacrflMr4. Brrcryr
oKoJIoEAepHoro ro.rry6oro SBeBAHoro cnotrJreHr4fl B cropouy AeraJrr4 c Mo,fier cBrr-
AereJlbcrBoBarb o roM, qro AeraJrb c rr flApo raJraxTr{r(rt nsaralto4eficrByroT, B npo-
qecce B3ar,rMo4efic:roun o6paayerca rroror( raSa MexAy Hr4Mr.r, rlacr1, aroro raaa
I{Aer Ha o6paaonanne MoJIoAbIx BBeBA AeraJru c rt onoJros4epuoro cxorrJrelrrag,
a qacrE (trr{raerD cefi{eproncnoe flApo raJraxrr4nr{ NGC 1225.

..O npr'rcytcrBrrl{ cxotrrlenrnfi mono4urx anea4 n H Il-o6raor:efi s HetrocpeAcrBerr-
uofi 6.rruaocrrr or(oJlo a4ep ceftseproBcnrrx raJraftTr{K cBrr[ereJrr,crByror r{ cne11-
rparrrubre r{ccJreAoBaHraa. Tan, ManHan u Capmenr [g] agaJrusupoBaJrrl *oprrry
ctreHrpaJlbHoro pacrrpeAerreul4fl usryqeHufl flAep AeBflrr{ raJrar(rr4r( rraua Sy 1.
Auanraa iloxag_aJr, qro Ha crrenrp c:renenuoft Sopnrri B r{HrepBaJre rracror l3,b <{ lg v < 14,5 a ynnrpa{raonerosofi o6.rracru- c lg v <-14,5 ,"*ou4rra..c,
u36rrtoH, Hotoprtft ourt o-6tscur{Jrx BnJraAoM r4croqnr4noB [Byx rratroB - qepHoro
reJra c reMtreparypoi.t 20 000-30 000 H n peHou6rzHar{rroHHoro Boropo[Horo
cneHrpa [9], unaue roBopE, cnotrJleHr4r nronoguri roly6rrx sBeBA r{ H Il-o6.uacrefi.

Agarz_s !!y6,nuxoraHHbrx AaHHr,rx [onaaaJr, qro Harrrr{ ,adragurrr" ,4pu 
"u-Jraxrrrxr4 NGC 1275 12-15.01 7977 r.6nrnlr uponeAeubr B MoMeHr, norAa flApo

ee 6rrno 6nusno It MITHI4MyMy 6recxa. Ilo-nralranroMy, aro o6crosr:enrcrBo'r4
rroMorJro nalr o6uapy_)I{IlTr, '[porfl]r{euHrrfi racro.rurrn- onoJro flApa raJraHTrlHr{.
B cnsgu c arr4M 6uno 6rt unr_epecuo floryqr,rrr, paclpeAeJreHrre orreprrrrr B ctrexTpe
r4pa NGC 7275 a MoMeHr, liuattuft H rrrlrnuujruy ero 6necxa, ra rrponeprrr,, u-e,
JIrr B crreHTpe raKl4x oco6ennocreft, Horoprre 6r,r cnragereJrbcrBoBaru o Haruqrrr4
cr(otrrreurdr rony6rrx BBes[ r4 H II-o6racreft.

Mrr or,rparxaeu 6narogapHocrb B. T. ?I{oronesofi v14. A. cllapronoft Ba troA-
IOrOBny pucyHKoB K fleqaru.
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yAn 524.7-rl-8. HOPPEJTf,qI,Ifl',OIITnqECItOfr

CEfrOEPTOBCITOtr IAJIAITTITITU NGC T275

B. H. Myxauerrrrrrua

Ilponegeu r{poccnoppeJr.Eqrorur,rft aEaJrr{B AByx pEAoB na6mo4euufi NGC 1275 - pagr{o-
rraJIJrueEtrfl sa )u : 3,3 lru (1965-{982 rr.) lr onrrauecroro ualyqeuua c {nurrpou [r (1968-
1978 rr.). Paccuarpranarrrc6 Braqeutra moa{{uryrenra unueftuort noppenaqutr I n I ) 0,5,
auarmMhre ronbro c EaAerr{Eocrbro BhrBoAa 0,999, Errcrpaa r(oMlrorreETa rrepeMeuEocrtr AaEEErx
pEAoB, troJrIEIeEEaE 6ea yvera rpeuAa, BhrBBaEEoro MeAJreEEbrMrr IraMeEeEtrEMr{, noppenrqmr
Ee lror(aBana. ,{rx uegueuubrx BoJrrr trepeMeEEocrrr c lrETepBaJroM BpeMeEu Me]r{Ay Manctrxy-
MoM u MrrEtrMyMoM flopsAr(a 4 rq o6rapymuaacb rr rroJrot$rreJrr,Eafi rr orpuqareJrbEan Roppe-
Jrgqtrfl uprl cABI,Irax tropxAna 0,4 m 8 net. 0ro Morr(Eo, tro-BrrArrMoMy, o6sflcqnrb cxorruM xa-
paI(TepEf,IM BpeMeEeM ue4.neruofi r{oMrrorerrhr otrrr,rqecroft u paArlotrepeMeEEocrtr Ea paccuar-
pI,IBaeMoM trErepBaJle BpeMeEr{. floryvennne peayJrbrarbr ffe troaBoJrtrror roBoptrrb o BarraaAbr-

BaEEr rraMeEeruft r oAEoM Ar{atraaoue .AJrr,rE BoJrrr orEoclrrenbEo Apyroro.

ON THE OPTICAL AND RADIO VARIABILITY CORRELATION OF THE SEY.
FERT GALAXY NGC 1275 NUCLEUS, by Iz. ff. Mukharnetshina.- The crosscorrelation
analysis oftwo rows of NGC 1275 observations has been carried out on the basis of the avai-
lable observational data in radio band l, : 3.3 mm (1965-1982) and in the optical range
with the U-filtre (1968-1978). We considered the values of linear correlation coefficient
I A I > 0.5 having the confidence level 0.999. The rapid components of variability in the
observational data did not show any correlation. Although tor slow waves both positive and
negative correlations were revealed in case of some displacements. It can be possibly explai-
ned by a similarity of. slow component intrinsic time in optical and radio variations within
the considered interval. The obtained results do not.permit to speak about the presence of so-
me variations lag in one range respective to the other.

O6uapymeutre noppeJraqutr Merr(Ay rroroxaMu uaryqeuufi B paAEo- r{ orrfiqe-
cnoM [tratraBoEax or EAep ceft{eproacnux xaJraattrft tr aBasapoB llosBofiuro 6f,r
nyq[e troEfirb trpoqecchr, rrpoEcxoAEque E arux o6rentax. B ftaqecrse pa6oseft
TIItrOTeBbI qaCTO trprEUMarOT CJreAyroqee: IIepeMeEEocTb otrrllrleoftofo tr trepe-
MeEITOCTb paAUotrBryrrelrufi, Bhr8brBaeMEre o[Hoft rr roft me llpurlElroft - trepe-
MeEEbrM trOTOr(OM peJTfiTUBtrCTCI{UX SJIer(TpOrrOB, AOJr}rtHbr ra6rrogaTbcfi c EeRo-
TOpETM pacxoE(neHueM Bo BpeMeHr[ BcJreIcrBne paarnunofi yAaJIeEEooru or qeH-
?paJrbHoro r(cToqHur(a o6nacrefi ollTuqecltofo I4 paAuousryqeEtrE; paAtrotrepeMeE-
HOCTb AOJr?r(Ea SatraSAbrBarb trO OTTTOIUeTII4IO n trepeMerrEocTr{ B OtrTtrqeCr(OM [EaUa-
BOIIE.

CefiSeprorcfiaf, raJraxrraxa NGC 1275 yx.e EccJreAoBaJracb B aroM oruomerruu
I1-Bl. Hauu paccMarprrBarorcr rra6JrroAenur aroro o6befira B rex )r(e Arralraso-
Hax, qro I( B rra3BaEnrrx pa6orax, T. e. B pa[rroAr{atra3oHe IIa l, : 3,3 uu u
B OnruqecKoM ArratraBore - {znrrpe u, Ho oxBarblBaroque 6olee trpoAoJr}r(tr-
reJrbEbrft trepuoA BpeMerur. Ilenrro pa6orbr 6rrn uoucn BosMolnubrx JIUEeftEBIx
(n xauecrne trepBoro upra6rumenua) xoppenaqrafi irrem4y ynaaaulrbrMtr prflauu
uprr paBrurrlrblx orHocr4TeJrbHbrx cMerqeEr[Ex

TIcxo4nrrft MarepuaJr rro otrruqecnran ua6nlo4entrflM 6brJr BBflr IIB pa6or Jhororo
[4, 51, paAr{oAauubrl - ro pa6oraM Eilrrrrefirra 14 Ap. [7], Xo66ca u ,{erra [6],
,{eura I,r Ap. [B]. flonyurarruaflcr paAr(oxprlBaa Bxrloqura B ce6fi rra6ilIonenllr
c r(ouqa 1965 r. uo 1982 r., orrruqecxafl - Ea6rroAenrr c 1968 r. no t97B r.,
cu. prc. 1.

Itoo{{uquerrr Jrr.rrefiEofi xoppe.raquvr Bbtv:rclrfl.Jrcr rro {optuyre
n

\ ',!rr, - tun
i:1

R": { h*",,{ f,,,",-*'
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PaAuoAaHHbre BbrpaHeirbr
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4/O00 4J000

xpr4Barr (Qulrr,rp U) u paguoxprannre (1, : 3,3

B ortrocr{TeJr},Hblx BReaEHbIx BcJrrrql,IHax: Lm, - 2,5 \f

4,r000
J.l. 2400000 +

rurr.r) 6recxa NGC 1275

(r'llF), rse r' : 40,0.10-16

t\e I - BeruquHa ctrBr{ra oAHoro pff[a orHocr{TeJrr,Ho Apyroro, Bbrpa}neHHafl r(o-
Jrr{qecrBoM rrraroB, L - Beilu.trrHa cABrrra B Allflx, orpuqarertllbre SHaqeHufi .L
coorBercTBoBaJII,I SarlaBAbIBaHI4ro r43MeHeHr,Ifr paAl4or4BJryqeHrrfi tro oTrIomeEtrIo
r{ r43MeI{eHIrfiM B otrTurrecr{oM Al{atraaoue, troJroxtr{TeJrbHhre - Hao6opor. Meaee
qeM tro 10 uapau roqeH xoe{SuqueHT KoppeJrEqr4r4 Ee cqr4raJrcfi. B paccuorpenue
trpr(rruMaJrucb Jrumr BHaqeHr{E I R | > 0,5.

3a4ava BLrsucreHr4fi npoccxoppeJrfiquu AByx pflAoB rpe6yer, rrro6br AaHrrbre
pacuonaraJrr.rcb c oAHr4M r{ reM )r(e trraroM tro BpeMerr[ B o6oux pEAax. Marepllar
rra6il-roAeEufi arouy rpe6oBaur.rro, Koueqrro ?fie, Ee y4orrernopner: a {u.rrrpe I/
na 4000d trprrxoAr.rrcfl 223 rotxu, B paArloArratraaore na 6000d 2lB roubx; udncn-
MaJrbrrbre paspErBbr MerilAy coceAHr.rMrr rosKa}{u AoxoAEr 4o 200d. floarouy Aan-
ur,re o6oltx pflAoB 6r,rnu nogroroBJleHbr AJrrr cotrocraBJreur{fl uyreM ycpeAl1eHr{E r.rx
c pa3.lrtrqHtIMu r4ErepBaJlaMLr BpeMeRu glunofi n P grefi. Jftanefinoft urrreptroJrrrqrr[
r[e?ItAy na6;rrogenublMu rorrHaMr4 He AeJraJrocr,, TaH r(aH xapar(Tep trepeMeHHocrr4
uBJIyqeEflfl c,efr{eptoncr(I4x raJIar(Tr,IK B paccMarprrBaeMrrx Ar4arratsonax He rrpetr-
craBJrfler co6oft rnagxofi xpunoft (a4ecr Ha Megrrerrrr,re r{BMerreEr4rr c ueprroAoM
tropflAKa Hecr(oJr6nl[x JreT Har(JIaAbrBaroTcE KopoTKrre BctrErrrrKr4 trpoAoJr]r{r4TeJrb-
H0crbro or rrecr(oJrbnr{x Ao AecflrKoB Aneft, cm. puc. 1). Ilpra nam4orvr c4azre na I
maroB oAuoro _pfi[a orHocrrreJrbno Apyroro (ouenugno, qTo BeJrrlq[Ha cABrara
B AIrflx paBHa. L : I ' P) giln cqera HoppeJrflI{r{r{ nrr6r.rpanracb Jrr{rrrb rroJrrrbre
uapnr (r,, Lti+t) c rrpflcyrcrByronlr4Mr,r o6ouur.r euaseuusMu. flo ouucauuoMy aJr-
ropurMy narlu 6rrna cocraBrrerra rporpaMMa Ha fiBbrxe PL/I. BHsucrenui srr-
trorrnflJtr{cr, sa 3BM EC M-2r030.

^^^EyI^o 
paccMorpeHo [Be rpyrur{ enaqenr.rft BeJrrrqr{Hbr p: 6-100d a 200,

300,400, . . ., 1000d. flepnaa c I{eJIEIo rol4cxa KoppeJrffrlr.rra 6r,rcrpr,rx r{oMrroHeHr
IIEPEMEHIIOCTII PACCN{ATPIIBAEM},IX PEAOB, BTOPAfl - MEAJIEHHTTX. BO BTOPOM CJIY-
qae ocyqecTB.rItrJrOCI, CIJra'.FiI4Balll4e r{CxOArrbrx pEAoB: AaHHbre ycpeAHflJrr4cr, c r{rr-
repBaJroM n P 4nefr npr.r cnoJrblneur{rr sToro r{FrrepBaJra rro pEAy c ,uaroo.t s : 100d.

,{nn maaiAolo Buarreur,rn P xoassur{rreur nopperaqra, .R" "rrrurc" npr,r Bcex
c[Br4rar or -.L-^* Ao *Zrro*, rAe _L,,,n* 6r,r"no nu6paHo paBHbru 2g0do, r. e.
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IIpIvreqaIIuc. Boflblrr4e Br]aseHrrfl xoe{$lrqlreura liopperqq[rr I?, coorBercrByrorque MaHcrrNraJrL-
HbrM cLBr{r.aM (+2500+2900d), HenocraroqHo HaAe}r{HbI, TaIt HaI{ rprr DroM paccMarpuBarorcfr .[trur,
Horrqbr trcxoErrbrx pqEoB (- 20-23 ro.reH) .

-B rer. Nlacurra6rnpoBaHr{fl aMrrJrrrryAr,r r{BMelreHr,rfi rrccJreAyerlrrx BeJrr4rrrdu He

AeJraJrocb.
Br,rsucfleruafl c rrepBoft rpynnofi suarreur4ft P noraaarfi Bo BCex paccMarpr,l-

BaBrrrr{xcfl cryqaflx sHaareHr4e xoas$uqueHra r(oppeJrflr{r4r4 I fi | < 0,5 (uo4uepr-
HeM, qro nor4cH r{oppeJrrrrtrr4ra 6r,rcrpr,rx HoMrroIreHT ReJlcfi 6ea npegaapl4TeJlr,Horo
yqera rpen4on).

Tenepr, o MeAJreHHbrx rdBMeHeHI4flx pfAoB. B ra6.nrarle [pI4BeAeHLr noryrrrdB-
rur4ecfr pc3yJrbraTEr [Jrfl p accMorpe]rHbrx r4HrepBaJroB ycpeAHeIII{fI P : nenusuubr
cABr4roB L, npu Koropr,rx o6Hapymuracb RoppeJr tr\Lrn c I ,R I > 0,5, u caMlt BHa-
qeHr,rfl noadl$r4rtrr4eHroB noppeJrfir{r4r{ rrpr{ arl{x c,(BI,Irax (nce arla.renus -R asa.ru-
MLr c HaAelr{Hocrr,ro BbrBoAa 0,999). Ouru6ra noo${uqr,reura Hopperrar{rrr{ Br;rqr4c-

Jrflrracb uo rfopuy;ne: o'H : (1 - R')llti. Mancrarta;rr,Hoe BHaqeHI{e o'6 trory-
rrurocb rrprr cABr4rax 1100-1500d, nopngxa 20%, B ocraJlE,r{blx cr}reaflx o'p {
I 75o/o

I4a ta6.nr.rqr,r cJreAyer, arro rrpr4 HenpepErBrIoM cMeqeHr{rr oAHoro pflAa orHocl4-
TeJrbHo [pyroro notrBJrflercfl To orprrr{areJrbHatr? ro rIoJroil{r4reJlbHafl r(opperrflql,rfl.
Hau6o.;rrrulre BrrarreHrdfl .R noryuarorcfl rlplr tr, parurrx - -100, -F 1500 u
-l-2800 [uau (- -3 uec, *4r. u -FB.ner). Taxoe qepeAoBaHue BrIaHa xoa${u-
qr.reHTa r{oppeJrflql{tr{ Mo}ItHo, rIo-BI{Ar{MOMy, O6lbflCHtrTb CxO}I{rrM XapaKrepHbIM
BpeMeHeN,r lreq.rennofi r(oMEoHeHTbr orrTr4rrecrofi r4 pa[nonpl4Blrx trepeMeHlrocrrr
agpa NGC 1275 wa paccllarpl4BaeMoM l{HrepBarre BpeMeHLL FIa puc. 2 s Hasecrse
rrpr4Mepa ilor(a3alro, HaHofi BI4A npI{O6peJII4 r{cxOAHLIe pflAr,I g,IrF. P : 'l 000d.
I(porue cxoAcrBa xapaxrepHoro BpeMeHra MeAJrel{}rr{x Ho}fnoHeHT rrepeMeHEocrI{
(upo4onnrureJrr,Hocrr, BpeMeHIl MelIrAy Mar(crrMyMoM r{ MI4EI4MyMoM tropflAKa
3,5-4,5 r.), Mo[{Ho orMerr{Tb orJII{qI{e HpI4BbIx, npI{Be[eHHLIx Ha pr{c. 2: pa4uo-
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P4c.2. Te rrre npr.rmre, qro Ha prc. 1, Ho crJraxrer{rrbre c rrnrcpBaJroM ycpeAHerru.s P : 1000d
14 uraror\r S:100d
AJfl onrtr.recxux AaHHbrx B r{aqecrBe rryJreBoto yporun nr,r6pauo m : !8m,0

Puc. 3. Itoppe;raqlra orrrqecxoro r.{ paArrorroronoB agpa NGC 1275 rrp:l P : 1000d
L:700d, R:-0,723

rIepeMeHHocrb rroHasbrBaer rperrA, no:roprrft Molr(er 6r,rrr npoxBJreHr,rerr eqe
6o,ree rre4,;reunoft BoJrHrr rra paccMarpr4BaeMoM rrpoMelr{yrne BpeMeHr{.

Hu-PI"_. 3 uonaaano coorlroltreHr{e orrTrdsecxoro r{ paAr{otroromoB flApa raJran-
'ruxu NGC 7275 npu Bpeil,reHr4 BaraBAErBaHraa, paruom -1500 auefi, *4,7 r.
B arort cJryqae BbIsI4creHI4tI rror(aBaJrr.r car{bre 6o.niurue xoa{{uqueHTbr KoppeJrfl-
rU4r4 lpu Bcex paccMorpeuHlrx r.rHrepBaJrax crJraTr{rrBaHus P. Panee B. M. Jfto-
rr,Ifi [3], uctroJrbByfi 6onee xoporxr.re pr4rr na6nroAenrzfi, noJryquJr BarraaAbrBaurre
paAl4onorona orHocr{TeJrbuo otrrr{secnoro s 2,2 r. tr4a namefi ra6rr.rrlrr Br4AHo, sro
u arol{ cilyqae xoeSSuqlreHr noppeJrflr,Ir.rrr onaaarrcn | -R | < 0,5.

Peay.nr,rarrr, trpI,IBeAerrllhre ts ra6nr.rr1e, He rroarloJrrroT roBoprrrb o Batraa4rr-
tsaI{I4I4 uguenenraft B oAHoM Al{atraaoHe AJrr{H BoJrH oruocr{TeJrrno [pyroro, Sror
rr,t6op MolnEo 6yger', [o-Br.rAr4r[oMy, c[eJrarb troB]Ke, HorAa 6ylyr trolyqeFrbr HoBr,re
ua6nro4are.nblrEre AaHHrre e o6oux ArrarraBoHax AJrr.rr{ BoJrH.

Boanpaqaacb r( Borlpocy o HoppeJrrrr{r4r{ 6r,rcrprrx Bctrr,rurex, BaMerr4rvr, qro
I4cxoAHbIe pagr,r rla6nroAeuufi neo6xo4ralro trpem[e ocao6o4urt or MeAJreHrrr,rx
BoJIIr, tr{Haqe a{{ext KoppeJIfl{rdrl BCtrbrrrrex Mo}r{er or(aaar6cx BaMbrrEJM (aunnzry-
I{a MeAJreHHofi xounoueurut fI , HatrprrMep, ropflAHa 011.3). 3ry pa6ory Mbr rrpeA-
EoJraraeM trpoAeJrarr, s 6nr,rxraftmee BpeMrr,

Anrop ucnpeHHe 6;rraro4apen m. v. flpouraH Ba pyr{oBoAcrro pa6oroft ra uo-
JreBH6re o6cyrrgeHlrr.

l{exa6pr, 1985 r.

Jlureparypa
7. Epstein E._8.; Pomphrey R. B.- Publ. Astron. Soc. pacific, tg7g, vol. g1, p. t6B.
2. \oudepe B._B_., Jlromotfi, B. M.- flucrua n Acrpou. xypu., 1gd0, r. l,' ;.7.
3, Jlrumtrli B. M.- IL.rcrua n Acrpon. )Ryprr., lg80l r. A, i,. eq'.
4. Jlnmttti B. M.- Acrpon. )fiypu., tg7\,-49, i. SSO.'
5. Jf rcmorit. B. M,- Acrpor. xyprr., 7977 , r. 84, c. 1158.
6, Hobbs R. W., Dent W..4-.- Astron. 1., L977, vol. 82, p.257,
7. Eps.tgjn E.8., Fogarty W,G., MottmannL,' Schr.eider'8.- Astron. J., 1,984, vol.87,p. 449.
B. Dent W.A,, O'Dea C., Balonek T. et al.- Lett, Nature, lgBB, vol. 306, p. 3.

89

68 7O 72 74 76 78 /!i|d

.ri: j



yAfi.523.164.{

o ITEPEMEIIHOCTIT pAIrrOUSiryqEHIIf
I{ IIAPAMETPAX fApA I(BA3AP A 3C 273

lI. I. Moncbbn, H. C. Hecrepon, A. E. Cenepnrrfi

. O6cymgarorcfi rrepeMeuurre cocraBJrsrcque paAr{or.rsnyqenrrfi nBaaapa 3C 273 Ea BoJrEax
13,5 u 8 uru. Cge.uaua orleEr(a $lrarauecxrax [apaMerpoB sApa r(Baaapa 3C 273 Rar( rryJrbcEpyro-
uqeii <cynepaneaAbr)), r,rur{rluupyrorqefi Bapr{aqurr paAr,roffBnyqeErrfi c fieprroAoru 1,5 r. B peayns-
rare ol1eunr{ troryqeEo: paaMep xgpa -R N 2.1016 cM, cpeAEEfi rrJroruocr}, p = 1,4.70-8 rlcuz*
uacca M - 4,708 M" u aarpxllr{egEocrb Margr.rrrroro rr.otrs II - 3.10a Ic.

ON THE RADIO EMISSION VARIABILITY AND THE PARAMETERS OF QUASAR
3C 27e NUCLEUS, by I. G. Moiseeu, N. S. Nesterov, A. B, Seuerny.- Quasar 3C 273 radio
emission variations at the wavelengths 13.5 and 8 mm are discussed. An estimation of quasar
nucleus parameters is made under assumption that the nucleus is a pulsating (superstarD and 1.5
year radio tlux density variations are caused by its pulsation. The following values have been
obtained: nuclear radius rR =2,L018 cm, average density 0= 1",4.10-8 glcms, mass M x
= 4.108 M" and the strength of magnetic field 11 = 3'10a Gs.

Hnaeap 3C 273 6r,u nepnrrlr BEerarrar(rr{qecxr{M o66efiroM, y Koroporo 6hrJra
o6napyxeua uepeMeHnocrl paArrouaryqeur,rx Ha carrrrrMerpoBhlx BoJrHax [1].
,(a,rrnefiruue ucaregoBar{r{E troKaaaJrrl, qro Hau6orrbluaa aM[JruryAa trgMeneHrrft
r{HTeHCr{BHOCTtr trpr4XOAvrr1tr EA MrrJrJrr{MeTpOBr,rfi Ar{aUaBOH BOJrE 12, 31. Bapua-
quu I{HTeHcrrBHocTrr B paArroArrallaSoHe cotrpoBo}r{AaroTcfl I{SMeHeIIurIMr{ uapa-
MerpoB npyroBoft r{ Jrr{HefiHoft cocranrqroqr{x r43ryqeHr.rfl 6ea snsoft cBflgu
Melr([y l{,uM.il 14,5]. Tlnorla B ollrurrecfioM u3JlyqeHurrt IroEBJrsercrl cocraBJrrllo-
qafl, troJrflpr43oBaHHafl tro r(pyry [6]. I{eMeHeHuE trJrorHocTr4 troToKa B ouruqecKoM
rr paArroAr{arra3oHax trporrcxo[fr c xapaKrepEbrM BpeMerreM or HecHoJrbnux AHefi
Ao HecfioJrr,nr4x Jrer [7, B]. ]Ianreneuur otrruqecftofi flpr{ocru r{BaBapa uccJreAo-
BaJIIICb HeOAHOT(paTHO Ha [epr4OAr.rqHOCTb, OAHaKO BOIIpOC OCTaJICfi IIepeItreEEbIM
[9, 10]. Ha soa].roxuyro r(BaautrepraoAuqHocrr, troflBJrerrtrr BctrJrecxoB pa[rrouaJry-
qeEufi y Hero yxaabrBaJrocr s [11-13].

I4ccne4onaru,rx HBaaapa B pa[rrogrrarraaorre c IroMoqrrc pagl4otrHrep{eporue-
rpoB co cBepxAJrrauHrrrrru (uerxxonruHeuraJrrur,ruu) 6asaMu BbrflBuJrrr ero cJIoH{-
Hyro roHxyro crpynrypy c paaMepaMrr r(oMtronenros t0-3-10-a cex Eyrrr E Ep-
xocurofi TeMrreparypofi, npearrmarcqefi EpeAerr, otrpe4eJlrleMufi o6parrrrM r(oM-
trroEoBcr{r{M paccer4BaHr,re}d [14, 15]. Tonxas crpyr(rypa ero flpaxrtrqecHr{ Ee Ba-
Bvtcl?lr or AJrr{Hbr BoJrHr,r B Ar4atrasoHe BoJrH 1,35-6 Cu [76, 771.

Pery;rnpuue ua6.nro4eur{fl HBaBapa 3C 273 a [tprrucxoft actpo{rsuqecnofi
o6cepraropun AH CCCP (HAO) Ea Borrrre 13,5 urr.r Haqarucr, s 7973 r. ,(ra raa-

MepeHufl ero uJrornocrr{ troror(a H a22-rvr paAIroreJrecnotre B 1973-19BBjm. ucuour-
BoBaJrcn paAr{oMerp c MaBepoM c {ryxryaql4oHHoft qyBcrBurerbuocrblo 0,05 }t
nprr nocroflHHoft BpeMe:afi "E : 1 c. Suuao4trrrecnu B aror )r{e uepao4 BpeMeEu ol.r

ua6nro4a.nca ran?fie Ha BoJrHe 8,2 ulr. HasuHas c 1980 r. npoBoAfircfi peryJrflpHr,Ie
ua6nro4enr,rfi Ha BoJrHe 8,2 MM rrplr troMoqu mzpoxorroJloc]roro paAlroMerpa
(Al o. 700 Mfq) c qyBcrBurerrbHocrrro 0,15 H trpr{ r : 7 c. Bolee troApo6Ho
Mero[rrna Ha6rro[eurfi ouracana s [18].

TlauepenHr,re rrJrorHocrl4 rloror(a or HBaaapa 3C 273 s 1973-'1.982 rr. Ha BoJI-
ue 13,5 MM HaueceHrr B BaBI4cIlMocru or BpeMeHI{ Ha pr{c. 7. lttn ylporqeHl,Ifl
prrcyHr(a yHaSaHbr ToJrbno cpeArrre SHaseHI{ff troronoB 3a coorBeTcrByroqrre
treprroAbr na6rrogenuft (qnlarenr,Eocrbro oltoJro 2 negenr,).

Ha puc. I nraguo, rrro B trepuog 7973-1980 rr. trJloruocrb trorora HBaBapa
trpereptreBaJra rraMeueHrrfl AByx BrrAoB. Bo-uepnrrx, trpolrcxoAl{Jr troqrll ruuefrHblft
crrag trJrornocrrd Iroror(a uaryqenufl co cpeAuefi cnopocrblo oxoJro 4,5 flulr.
3rz uegrenHble I4aMeueHr4fl troror(a cBsBaHLI, uo-BUAI{MoMy, c yracaHueM Blrem-
Er{x NoMrroHeHToB, Br{[r4Mbrx upu urrep$epoMerpuqecnux na6rroAeEr{Ex co cBepx-
urrruubrMr4 6aaaM[. Oun uosrranucr n {963 r. B peayJlbrare BBpLIBa B qerTpanbrroM
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noMtroHeETe - flApe fiBa3apa,- Kor,qa Ir3 Hero 6r,r.lu rrr6pomeHr,r o6raHa peJrfl-
rrrBrrcrcnux qacruq B AByx npoTrrBotroJrolnEErx rraupaBJreEr[flx '[16]. Saonroqua
rar{rr-x Bbl6pocoB (unaauougon) paccuarprrBaercfl uo4po6uo B t{91. Hasasmeecs
u 1980 r. Bogpacrarze rrorona ra l, : 13,5 u, cBuAererr,crByer o HoBoM r{oq-
HOM^BBpLrBe, upoucrxeArueM B aTO BpeMfl B rrApe HBasapa.

OIuonpeueuro c Me,qJIeHHbrME rraMenenr{flMr{ uoroxa trpoucxoAr{Jrrr peryJrfip-
HI;Ie HoJre6aHlrfi ero. Alrnlraryga xore6anuft r( ux gJl\rretrrocrr B fialr(AoM tro-
cJleEyroqeM co6rrrun craHoBnJrr4cB MeHbrrre, seM B trpeAhrAyqeM. TaH, c tg73
no. 1978 r. aMrrJrr{ry[a yrrenr,mr{Jracr c 16 lo 5,5 fln, a g.rrrare.rrrnocrr (uepuo4) -c 1,8 4o {,0 r.
..^ H pnc. 2 [pr.rBeAeH rpa{ux rrsMeHeHrrfl rroroxa paAr4or.raryseurrfl HBaBapa
3c273 rra BorrHe B um n Batsr4cr.rMocrr4 or BpeMeHr r r6pro4 lg8b-1984 

""., "i-c,ranreunlrfr IIo Aar{Hbltr lrame_peurafi ua 22-u pa[r{oreJrecxone }tprrucxoft acr:po-
$uaravecnoft o6cep_uaropura AH CCCP u 74-u pa4raorenecxotre paAr4oacrpouoMn-
qecxoft cTqqgr4l4 Xerr,-cr.rnxcxoro yHr4Bepcr/rrera rexHoJrorr{rr n Metcaxosr ((Dzn-
nauAraa) [13]. Ha rpa{zxe Mo?r{Ho aauernrr,, sro s 1980 r. Hasuuaercfl BoBpacra-
HI{e rroroRa rz3flyqeur,tr KBaBapa r4 Ha BoJrHe B nrnr, upraueM B ero r{Bryqenr.ru rar(Ete
na6lro4arotcr r(Baarrtrepvo[uqecxue xore6aurza c ueprao4olr upz6ruanreJr6rro orI go 1,5 r.

Moxgo trpeAtro JIo 7r{r4Tb, qro roAoBBre B apr4ar{r,ru p apu or{Bryqeur4fl HBaBap a r.rgr.r-
quupyrorcfi xone6anr.rslrr4 ero fl[pa (<cyuepsnea4u>), noanuHrtrrrMrr B pesyJrBrare
IlporrcmeAmero B HeM BspbrBa. B xoAe arr{x KoJre6anrafi uepuoAuqecR[ trpo[cxo-
AI(T rrrrxexqtrfl Bhrcoxoaueprr4qHbrx aJrenrporroB s o6racud paAraor,raryqegrrs xBa-
Bapl P EroM cryqae Molr{Ho or{err4rb {raauuecxue napaMerpbr rrApa.

,[eficrnnre.nBro, Arrr nyJrbcrrpyrcqux aBesA cnpaBeAJrtrBo aMtrr4pr{qecftoe co-
oirrrolllelltre Melr{Ay rlepr4oAoM xone6anufi fI ra cpeArerz unoruocrllo sresgrr p
t201:

II (p/p.)'a :0d02-+- 0,d08 - 0,d05,

r[e po : 1,4 r/cu3 - cpeArrflE rrJrorrrocrb Connqa.
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tr4cxo4n r4B AaHHbrx, npr4BeAeHHr,rx Ha pr{c. 1u2, sa cpe4uufi qepuoA Ho,re6a-
nrafi ero flApa Molr{Ho rrpr{Hflrr, fI : 500d =. 1,5 r. Cor.rracno [pr.rBeAeHHoMy Brrrrre
cooTHolrreHr4ro noJryqaeM

Q : 1,4' 10-8 r/css'

tr{uorga B paArrol4aJryqeHlrr4 HBaBapa 3C 273 Ha6nrogarorcfl BcrJrecxrr AJrr{reJrr,-
Hocrrro onoJro HeAeJrr{ (A? : 7d) tBl. I4ayctonun, uro luuefiHr,re pasMeprr Bcrrrr-
xrrBarolqero o6T,eHTa He Moryr npeBr{rxarb rryrr{, rrpoxoAr{Moro cBeroM Ba BpeMff
BcrrJrecRa, or{eur4M ero rrauer?urrre paaMeprr:

fi ( cAZ : 1,6.1016 or.

Brraexoe BHaseHrle paArlyca qeHrpaJrbHoro rerra HBaBapa 3C 273 (R - 7,5.
.1016 cu) 6r,r.rro no.nyueno n [21] ro [aHHbrM Ha6rroAeuufi cnexrpa fioHrr{HyyMa
n yrrrpa{uoJreroBoM Ar{atraaoHe. flo-nr,rgr.ruolry, aror r(oMrroHeHr - rApo HBaaa-
pa. Macca ero ilpu R : 7,6. 1016 cu u 0 : 1,4.10-E r/clr3 Aomxua cocraBr4rb
oxorlo M - 4-108 Ma.3artetunr, qro rpaBtrraqraonnrrft paAr4yc [rrfl reJra raxoft
Maccbl cocraBJlfler Rc:ZGMlc2 * lQt+ cM, qro Ha ABa [oprr^Ka MeHbme rroJry-
.reuuoft Bhrrrre orIeHr(r{ paAr.ryca fiApa.

Illrapraurr oMr{ccrtouHbrx :nu:a:ufi. B orrruqecxoM crremrpe 3C 273 cocraBJrflror

=30 A 1221, \ro ynasrrBaer Ha Harr4que ryp6y.neurnbrx cropocreft n x4pe xna-
Bapa V-t08cMlc.

HanparHeuuocrb MarurrrHoro rroJrfl flApa r{o}nHo or{eHr4rr, uB ycltoBufl paBerr-
erBa fiJrorHocrefi rraruurnofi aHeprur.r rr aHeprr4rr ryp6y.rreuruoro ABu]r{eHr{f,:

H : (4n:pVz),/z:3.104 fc.
Brr.rexrae ilo [oprAny BHarreHr4E r{accbr r4 Ha[pr]r{euHocru MarHr.rrrrofo rroJlr

B flApax (BaBapoB oqenrrBarorcs s l22l rd paccMarpr4Barorcfl n uo4erax [231.
Bcne4crnue paanr.rrori ryp6y.nenruocrrr BoBHrrn[rrre B x4pe none6anur 6ygyr

saryxarb c xapaKrepHr{M BpeMeHeM

r : RZ|VI,

tge V - ryp6yreHrHaflcnopocrb, aT - xapanrepHr,lfi paauep ryp6yreHrHocrr4.
flogcrae"rraa croga BHaqeHrrtr R : 2'1016 cu u V : 708 cvlc u rroJrarafi

f, : R, noJryqrrr,r r - 2. 108 c ^r 6 ner. Ho ran xax .R ) l, ,o AeficrBureilr,Hoe
BuaqeHr4e r AoJrlr{Ho 6rrrr, auaszreJrbrro Br,rrue. B paccuarpr.rtsaeMoM cJryqae roAo-
Bbre HoJre6aHr4fl I4HreHCr4BHocrIr pagr.rol,raryqeHl{fl Ha X, : 13,5 lru ua6.nro4aJrI4cB
or(oJro B ,rer. Ha canrr.ruerpoBlrx BoJrlrax ranr{e xo.rre6aurag tsI{AHLr Harrl4Haff c
1965 r. 1241. CrcaoBarerrE,Ho, n o6rqefi cJrolnHocrr4 our4 rrporroxoAr4rrrr no npafiueft
uepe 15 Jrer, qro couracyercff c rroJryqenuofi srrure or1enxofi.

TaHr,rlr o6paaou, Ha ocHoBaHr4ra DMrrupusecxoro cooruorrreHrrr Me]r{[y nepr4o-
[oM r.r cpeguefi rrJrorHocrbro nyJrbcr.rpyrcu{r4x BBeB[ r{ ancleprrMeHTaJrbHElx I&HHrIX
o nepeMeHuocrlt paALIolIsJIyrIeHIIfi oLIeHeHbI napailIerpll EApa I{BaBapa 3C 273,
I(OTOpLIe COIJTaCyIOTCfl C I4l{erctquMucfI npeACTaBJIeHI4fIil[I,I O IIeHTpaJIbHLIX TeJIaX
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IIACTOTA 10 Iq B PACTIPETEJIEHI{IT
PAIlrOlyJrbcAPoB tro rrEPronAM

B. ,A.. I(oros, B. M. Bua4umrapcxlrii

Crarltcu.tqecruii ltero4, ocsosausbrfi Ea Br;rgr,rcJreul{lr ran lra3rlBaeMoro (clenTpa corrBMe-
pr'Ir{ocrl.rD [5, 6], riprauenennrrii AJrE al{aJrflaa pacrrpeAeJrenr.rx rrepr.roAoB 330 uynrcapor [4],
rIoRaBaJI, trro paclpeAeJreHl'Ie I'IMeeT Aol\{rrErrpyroqyrc aracrory rtoAyJlfiql.Ir.r vo : 10,05 l-
-l- 0,07 fr1 (uepraoA 0,0995 + 0,0007 c). Mo4y.nrqua oaEaqaer, qro rrMeer Mecro crarucrflse-
cr{r,r sHaqr'rMbri.i (c yporneu AocroBeprrocrlr or 3,3 go 4,,1, o) 4e{uqr.rr qr,rcJra nyJrr,capoB c qacro-
rarrrl, HparHr'rur'r vo (v, =.vol n, rAe n - qenoe uncro). Mogy.naqll.r nar,r6o.nee cr,rJrrrro Br,tpa-
,IteHa AJrfl llyJrbcapoB c rlepl,lo/{aMrr B I,IrrrepBaJIe 0,4-1.,6 c LI Ee lro}r{er 6rrrr, O6r.scseEa r{anr.rM-
;rr.16o arp{ex,rou ra6lrogare;rlnoii ceJrer(qr.r[.

THE ITREQUENCY 10 Hz IN THE DISTRIBUTION oF RADIOPULSAR PERIODS,
by V. A. Kotou, B. M. Vtad,imirska.- A special statistical proceclure, based on computation
of the so-called <commensurabilitv spectrum>, being applied to the distribution of periods
of 330 pulsars [4] revealed the dominant frequcncy vo : 10.05 + 0.07 Hz (period 0.0995 +
+ 0.0007 s) of a quasiperiodic modulation oi the distribution. This modulation means the
presence of a statistically significant, at about 3.3 to 4.1 - sigma con-fidence level, cleficit
of a number of PSR rvith frequencies v = r,o/2, tvhere z is integer. The effect appears to be
strongly pronouncedfor PSR rvith periods from 0.4 to about 1.6 s and can not be ascribed
to some unknorvn observational selection effect.

Baxruor? xapaKTepr4crl4nofi rryJrLcapoB HaH rrorryJrrqr,rfi acrp0614Br4uec6r4x o61,-
eHroB tlBlrfierctr r.rx pacnpeAeJreHr4e [o [epr{oAaM BparqeHr.rfi. Muorue aBTopbr pac-
cMarpr4BaJrr4 pasrr4qEhre oco6eHHocrr{ aroro pacnpeAeJreHr{fl, coAeprfiaqero, oqe-
PL{Hq, uur}opMaqzro o rrpor4cxo]fi[eur{r{ r4 aBoJrroqrtr.r ny,rrbcapoB (cu., uanpr.rn.rep,
[1i). onpeaerreurroe Bur4Marrrre y4err.EJrocb o6cy]nAeurrr" n arro-roprix 4era;r6fi pac-
npeAeJreHl{fi, Tanr4x, KaH Harurrrde Mr4Hr.rMyMa B1iluBlr [epr{oAa P = 7,0 c, peanr,-
HOCfr, noToporo ocTaeTcf rrpo6JreMarr4qHoft 12, 31,

B uacroarqee BpeMfl slrcro r.raBecrrrrJx paAr4orryJrr,capoB npeBnrrrraer 350,
Ilt oRaBtrrBaercfl BoSMolr{HLrM r43yqar6 re oco6erHocrr.r pacnpe4ereHrr.q, Horophre.
Moryr 6r,Its ctartrcrl4qecxu BHaqI4Mr,r, Ho Herrocpe4crBeuHo HeaaMerlrbr. Huxre
r{SJIaraIorcE peByJlbrarbr cIIeqI,IaJrbIroro cTarr{crl4qecHoro aHaJrr4Sa, rrMeloqero
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cBoeft qeJrbro rrolrcx nepuogrdqecxr,rx oco6eHuocreft (ueognopo4uocreft) B yKaBaH-
HoM paclpeAeJreHr{r{. l4arepua;ror\r [,rrfl arraJrrlsa r]ocJryH{r,IJrr{ AaHHbre o 330 uynr-
capax, coAepxraquecfl B r,lsBecrHoilr KaraJrore Nlanuecrepa u Tefinopa [41.

1. Mer:oA auaJrrraa

Auanraa paclpeAeJreHtrE tryJrr,capoB tro trepr{ogaM Bpaqe}rr{E ocHoBaH I{a tsbl-
qr4cJreur{r{ TaK HaahrBaerrroft $yuxqutr cotrBMepuMocrll, v.[tkt pfioH,ancHocnlu,, ree-
genuofi paHee aBropaMrr [5, 6] l;rs aHaJrr4aa paclpe[eJrenrrs reprro4oB oceBoro
tspaqeHr{fl trJraHer r.r acrepor{Aoe B CoruesHoft cucreMe, a raxx{e groftnr'rx aaea4
(c qe;rrro o6uapy;xenus nau6o.ruee xapar(repnoro neprloAa, or(aBaBrtrerocfl paBIrbIM
160m):

N

ro (v) : *{rr-''' - t+ I tr, - INT (ri -i o,sy1z]'/'},v\ / 6 [ 
r:r

t[a fr; : \ily npu v ( \; Ll r; : ttlyt trpr{ r, } v,; v; - qacrora npaqeuua l-ro
o6texra (n gauuolr cryqae - nyJrbcapa), v - <6eryqaa> qacrora B BaAaHHolr

Ir{arraSorle [poBepfle]rr,rx qacToT, Iy' - noruoe qlrcJro paccMaTpuBaeMbrx o6ten-
ToB, o : (601f)-'l,. Suaqeuus {yuxqulr Fo (r) gla ua6opa cnyuaftunx' ((paBHo-

MepEoD pacfipeAeJreHHbrx rracroT r/; IIp&KTr4secHII HopIvraJI6IIo pactrpe[eJreIIbr oKoJIo
cpe4ueft, panuofi HyJrro, BeJrl4quHhr co cpeAHeHBaAparl4qubrM BEaqeHrreM, paBEbrM
eArrHrrrle, Maxcr.rlryrr 1o (r) coorBercrByer rracrore'\r0, rrpu xotopofi Mero[ Harr-
Mer{brrrrrx KBa,qparoB Har.rJryqrnrilvr o6paaolr aIItrpoHcrrMl{pyeT orHolueHufl trap qac-
ror, v; rr v, qeJrr,rMu qr.rcraMl,I. FlopMuponaunyro rlynxqurc Fo (v) uorxno HaBBarb
raltlr{e {yuHqr.refr uaiutmna o6'sexros c neprro[a]Il{, HparublMrr AoMl4rrl4pyloqeMy
rrepuo[y P, : vi'l,- ecirr,r nprtoy?crBrre rar{oBoro B pacoMarpl{BaeMoM pacfipe-

leJreEr4r4 v; (:Pit) crarr{crr,rqecKr{ 3Haqr4Mo, T. e, eMy coorBercrByer [ocraroqHo
sr,rcoxufi nux 10. tr4, uao6opor, {yurquro f (r) : F, (r) Mo}I(Ho r{aaBarb 6yrrH-
ryv.efr. n e0 ocmamna (ttecor,ral.reprrlrocru) 4auroi coBoxynuocrn o6textoa. B [a.ls-
nefimeu 6ygeiu paccil{arpr.rBilrr, rr},renrro F (r) - Synxqlrrc r{e1ocmamrca o6'aerros.

fa.nee, rro aHa.rrorrrrr c o6nrqurrl{ cnexrpoM }roqHocrlr (nepelteuuofi eo npenae-
Hr,r BeJrprrrr{Hnr) Ha rpa{rrnitx 6ygeu Hauocr.rrL KBaAparbl Il2, Ho c yqeroM BHaHa
(cor.ralreplrntocrr{ rrJrr.r flecorralfepr4r,rocrr.r) rfyunqr.rlr. B naurelr cJlysae HaBoBeilt

cnehtnpotL HecorraMeprrr{ocrrl (negocrarxa o6'r,exroe), fiJtv cnewtnpoilt peaollaHc-
H,OCrnU, CJreAyr0qyrc BeJruqr{rry:

1,, (v) : ti'(v)13/l 1/ (v) l.

Cpannunan cflenrp rrofi{}rocrr.r o6rrsuofi rpeueulr6fi uepeuennofi f (t) co crefir-
polr (peaoHaHcl{ocrr4), BLIqucJT[eNrr,Iilr AJrfi pacnpe4eJreutnrr n (P) , .rrerxo BIrAers'
ar.r'o cMr,rcJr o6or,rx cner{TpoB oqeHr, noxo}r{. flepexo4 or rrepBoro no BTopoMy 3ar(Jrlo-
'qaercfl r"Ir&RHr,rrr o6paaou Il Bar{eHe apryMeHra / na apryrtent P (ulll v)'

2. Cuerrp ((peBoHarrcHocrr{)) flynbcapoB

flepuogrr 1330 uy.rrr,capon (o6oanaqaeMbrx Aarree PSR) Hara.nora [4] saxlrloqe-
ur,r n npege.nax or 0,03131 lo 4,3082 c r{ r4NIeIor cpeAHee snaqeHlre, 6nr'raxoe x 0,84 c.

O4naHo ocHoBgafl 1vracca PSR, 1; 89% ot o6rqero qI'IcJra, cocpeAoroqena e-o6rra-
crrr neprroAou 0,15-1,60 c co cpeAHI4M BHaseHueM P ;=0,72 c. Benrasuna F n ou-
pe4errrer r.rurepeoyroqyrc rlac o6racrr, <npo6ur,rx> qacror 1r, cM. t6l. A rrMelrHo'
orpaHuqr4BaEcE, qacToTaMI,I v, orJluqarcqlIMl{cfr ot P-1 ne 6o;ree qeM Ea IIopE[on'
rrrtr rpaHl4t{ sacrorHoro I,IHrepBaJIa roilyqaeM vr:7lP = 1,4 u. \)z:14 (lq) '
B xasecrse onrl{NIaJlbHoro irrar.a rro qacroTe trpl4 BbIIIucreuuv F, (v) ntomno npu-
HErl, Berrl{sllny [6] A, { 1110P = 0,74 fq; uaulr 6r,rno npunrro Av : 0,086 Iq,
a p o6.nacru sara6onee cyqecrBer{Hblx ancrpeMymou Av : 0,0275 lq gnr 6o.ree
roqr{o ro oIIpeAe JreEr4fl qacrorbr 3r(cTpeMyMoB.

Cnerrp F, (v) 6rt.n abrqucrelr cHarIaJIa ,qJlfl Bcex 330 PSR BMecre' BareM or-
Jlerrr,Ho Arrrr HoporHonepr{oAuqecHl{x (P < 0,6 c, qI{cJIo o6bexros N : 743)
rr Aorrrorepr{oAr{qecxrrx (P > 0,6 c, y'y' : 187) PSR.
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,o 450 4J0 420 4/,t 4/2 4/0 3,o64e

Puc. 1. Cuemp ((peaouaEcuocrrrD AJrfl 830 uyurcapon xaranora [4]
rlo ropu3oHTaru - 

qacrora (BHr{By) ilflu nepuol (BBepxy)

B ueprou cryqae, AJrE Bcefr coBonyrrEocrtr o6seKron (puc. 1), e4uncrnersrrft
trllr(, tr^peBf,rrtrarcqufi ypoBelrE AocroBepEocrE 30, coorBercrByer sacrore 70r04 *+ 0,06 Iq (omu6xa onpe[eJrerra tro tutrptrEe trr{na Ea ypoBre 0,8 A, rye' A 1
aMtrJruryAa nuna). Bepoarnoc^rr nouyuzm ctyuafiro raxofi trrrft, c arrlu.nurygofi
,4. : 3,3o, paBrra p : 4,8.70-a m = 0,02 (agecr m = 40 - trpuMeprrar oqe'-
xa qucra EeBaBrrrcuMbrx qacrorEBrx trHTepBaJroB B AlratraBolre v1 - vs),

finn nu6opnra PSR c treprroAaMu P <-0,G c cuexrp rrruuciancs''F,trn 6onee
orpaEr,rqeEHoro rrHTepBaJra 

-qac^ror, -2,6-78 fq, oupe4errEeMoro cpeArrnM sEase-
IIIIEM IIEPXOAA, PABHbIM = 0,38 C. 34ECr IIU OAUII trUK EE IIPEBBICUJI YPOBIIfi AEA-
uurtrocru-2,5o, a e{Sexr Ea qacrore =' 10,05 Iq oxaaa;rca u}ere6pexfno MaJrbrM:
A = 0,5o.

,(onrouepzoAuqecar4e PSR., ranporuo, uoftaaaJrrr crrJrbErrfi o{sexr (6recou3-
MepuMocrtr), fr.lrvt <4e{:aqralar) ua uacrore 10,03 :L 0,06 rq, r4e aMtrJrrrryAa trr{-
Ha AocrlrrJra ypoBlrfi 3,8o. CoorBercrByroqafi Bepofiruocrn ctyvafiro"o ornrrone-
tau'fr.-p = 7,2. 70-5 m = 3. 10-3.

3{Senr rra qacroJe 10 rq erqe 6onrrre ycwrvlrcs., KorAa x nrr6opr0 lg7 no.nro-'
ue^puoEurrecrux PSR 6r,rnn 4o6aBJrerrbr 68 PSR, rrMeroqr(x rrepio4u. or'0,4 go
0,6 c, cu. pac, 2, MaxcuMafir,qr,rft rufi, retrepb rmeroquft urorriygy' 4rlo,- ii{r_
BercrByer sacrore vo:1O05 t 0,07 Iq; aepoarqocrB p =8:16-4. Orpuqa-
reassblfi rrtrK Ira qacrore 9,54 t 0,09 Iq (A : 3,4o) c71e4yer paccMarprmarB Harc
<apre{arr>oc}IoBIIoIo,troJIoEtI{TeJIbIIoIotrIIHaHaqacToTev9.(cu'nixe).

Ilpuxogzlt n BBrBoAy, sro Ha[6oaee xapaxrepnrrft u e4unc"ruerro crarucruqe-
cnu auaquMrrfi uepuo4 B pactrpeAerrefrutu pSR paaeu

Po : vi'I : 0,0995 t 0,0007 (c),
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LP: Pol4
Crpefftu coorBercrDylor nepl4o[aM, HparHblM Po : 0,0995 c
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AocroBepHocrr, noroporo BecbMa Br,rCoHa: gd : I - p > 0,997. Teuepn upeg-

CraBJrfler IrHrepeC yBHarb, C HaI(I{M TI'lnOM oco6enuoCrefi paCupe4eJleHl4fl n (P) csn'
BaH nepr4oA Fo; ,n , HanpLIMep, c I{aKIIM-JII46o anctpelryuon'r (le{urll{roM rrJII{

npeo6;nagaur.reM qI{CJIa o6texron) Ha onpeAeJleHuofi qacToTe BpaqeHlIfl, ailV C

uixoropoft nepuo4llquocrr,ro (uogy.naquefi), xapal{repuofr gttrr 6otee u,nu MeHee

rxr4poKoro AI4anaBoHa nepr{oAoB'
C arofi IIeTTI;Io nocrpoeHo pacnpeAeJleIrue PSR no neplzogaM BpaqeHI{,I co

CneI{r4aJIL,Ho paooqI4'l'aHHbIM I4HTepBaJIoM ycpeAueuux LP, raHIlM, 'r:ro6r'r Aocra-
roqHo peaxo npoflBr{Jrcfl o{Senr nafigeuuofi Po-lto4y,naqrara. Snaseuue AP 6rrno

"prr*ro 
purrry Pol4, a rraruro orcqera cMeqeHo orHocr4reJll'Ho rosru P :0

rr'o r"rrrinry Pol9.-Peaynrrar ror(aaau Ha pl4c.3, rge B I{HrepBaJI€ rleprroAoB

:.0,4-l ,6 t ,rgro n"r*o" (c egzucrneHHbrM rdcr(JrroseHlreM s6rrusu P = 1,74 c)
qepe[oBaHue ilIaHCIaMyMoB II MI4HI{MyMoB co Cpeguefr^trepuoAl{qHo0r},Io OI{OJIO

o,t^o c. flepr.ro4nvecxr.rfi e{$exr Eapyuaerctr \Itfl P <0,4 c, qro cJleAyer ra(E(e
ria paccMorpeHl4rl crexrpoB Fr (v).
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3. O6cyxgerrue peaynbraloB

.Haocnoae pnc. 3 r{HTepecHo cHarIaJIa BhrficHnrb, He flBJrfiercr .nu o6uapymen-nnft a$$exr oco6en,oc*ro xarofi -na6o rpyrrbr (ri";..3)-;yJrbcapoB, r(oropyo
Mo?r(Ho BbIAeJIT{rb' aHaJlr'r3l'rpyfi 're fiIr]tr I,rHBIe rlpr,IS}Ianlr. }tan zBBecTrro, rrMeroTcgHexoroprre AaHEbre ra coo6pamenua (cyuuraponanuure a [7]), yftaabrBaroqr{e HaHeo[Hopo,qHocrb rrotryJrflr{rrr4 tryJrbcapon. To, qro nepuoAarecxrfra{{enr 

"rpvr"*ercfl AJrfi P < 0,4 c' EaBoAlrr rra MbrcJrb, qro aro EBJrerrue noo6qe;i*il;';;;-
Ko AoJrroreproAralrecftuM rryirr,capa* (P V 0,4 c), cyqecrBerrHo orJrlrqaroqrrlrcflcorrrac,o [8] or noporxouepuo4uuec*rrx (;r"'p;;;";; 

"org;rr"" {zazuecxorrryr4croJrHoBaHnro). Ecnz B3flrr, B naqecrBe nna-ccrasuqzpyffi""o [apaMerpa Ha_6nrogqeivrrift [eprroA, To y,,aBa'Has Bbrme rpa,r.{qa coorBercrByer rax}fie Da,treJre-HI{IoIIyJIbcapoBtroa{{exruerrocTIIIIxpi4lrozanyuenwg[7i9t'
B crrau c arrlM uprCyrcrnue nepuo4uiHocrn 0,lO c 6u.rro upoaepeuo AJrfl BcexrraAe)fiHo xnaccn$r,rqzpJ€rrlrrx uo- a{{eru{Brrocrr4 pa4noaa.u-yu"rm o6""xror,

a UMeHHO orAeJrEHo 4nr 156 nyrrbcapoB rzua <o> n45 iytrscapo, ,r,rna <fI>. paa4el
JreHr4e rra EBe rpylnbr <o> z <fI> ocHoBarro IIa paccMorpenuu raK Has.rBaeuoft e{_
{exrr,rnnocr}r re*epaqrrrr paArrorzr,rryqe'u' i !i/8,-'rii; _ paAr,rocBerr,rMocrb
rlyJrbcapa, E:4nzIPlP3 - o6qee alreproBbrAeJrerrure, cBflBarrgoe c BaMeAJrerrE-

:yj"{gH::il__J^P-_"*rpocr6 r,aMerre*}rn_trepr.o4a, 1 - MoMeHr r{Hepr{rrrr tryrrb-capa). t paHr4rla pasAeJreHufl na <o>- z <fl>-rnnrr coorBercrBye, a'asb'zflM T 
=? 5'to-u [9]. cor.rac,o aBropaM [l0l napauerp rr noppeJrr{pyer ra*)fie c xapa*-

repHhIM BoBpacroM tryJrbcapa "c: Pl2P.

---_J_:-yllqe_F, 
(v), n'sracrer'oM Arrfl 156 uy,nrcapoB rr'rra <O>, mancraMarrb_rrbru rrr{n coorBercrByer qacrore 10,04 +,0,05 fq (nepr,roa 0,0996'=t 0,000i c).

.(ocrarouno Bhrco*afl aMnJrrrry^a rrtr*a, T,to, 
"";r;;;;Ii.iuru .,po[Baprrrerrb:nrrfi nrrno4 o roM, uro ?6-a{sen, grr: arrrx rryJrbcapoB Bbrpa*e}r cr{JrbHee, qeM

AJrfl tryJrBcapoB rr,rtra <fI> (upra 60.rree u"rrra Merree paBrroMepHo paclpeAeJreHrroMa${exre 4ns nrr6opxz 156_uy.irrcapoB - }rB noJrHoro MacctrBa sio 
"yil";p";-:cJrenoBarro 6n oxu4atr aSSexr C anaurutytofr. A = 3,Boli33Oll16\,i,,JZ.Zo-

a {axrravec*r4 noryqeH,oe B*aqeHue = B,lo).'A"; ,r6;p;;}"i",i;;,;p* ,;;
<<fI>, rao6opor, aMrrrrrryAa rrrlrfia rra qacrore ; [d i\, A-'{ 6-,7o,onaaaJrac' MeHb_me crarrlcrusecxu (oxtrrAaeMoroD BrraqeHun = tr2o.

Saueruu, oA'afio, qro pa,ruque B aMlJrrry4e affexra grr <o>- u <fll-ny.rrrca-poB Mo?fier 6rrrs cnaaaHo rrpocro c renr o6cro"r""uirro*]rro youuugrrbre Bhrme
4ne nrr6opnr PSR cyqecrBerruo ory'rlrqarorct cpe4rruMri BuaqeHrrflM,r rrepuoAoB(,rrunuonepr4oA'hre n ftoporr(otrepvoArrbre B^cpeEHeM uynrcaprr): rorrxo 18%za 156 paccMarp,rrBaeuux uynrca-pon nnna uor'il;;; ;p;;, p < 0,4 c, B roBpeMf r(ar( ArrE 45 ny.irrcapo, rzna <fl,i eror rpor{e'r paBerr da. cp"r"ir;;;r;-IIIIfl NEPIIOAOB AJIE ABYX rpyfltr PSR PAONTT COOTBETCTBEHEO b,g'S -I O,O5 Cz 0,53 -t 0,07 c. rloa.ouy R cBoro oqepeEb orcyr^crBrre a{{enra pr-""prorrirro-
crr{ Arrn PSR c trep,oAaMr, p S 0,4 c-(cu. p"". a; ";*#6;;; ncroJrnoBarro Kar(cJreAcrBu-e.[peo6na4anz.q s o6J.acr, loporn,nx trepuoAoB psR runa <fll, lr" ,to_
foPux a{{exr, ro-Bt4ArrMoMy, ue na6;iroAaercf ioo6qe rurJrrr olr oqenb c.ra6rrfi.(W nv, na o 6op o r, yrrerrmerrne aS-Senra l" " nnr_"V"uiup;;;;;;' ;;;;"";;;;:
BerrrrhrM peByJrbraroM rofo, qro 66.nrmaf qacrb aroft nrr66pHu _ tryJrbcapBr c rre_prdoAaMu { 0,4 c.)

Ha ocuone roro ,fte KaraJrora [4r uerpygno y6e4u*cfl, qro <o>-ry^capnr,coorBercrByroqrre treplronaM p = npo (i"D,s;;;;ri;Jroe qucJro or 5 4o:76), r. e. Mrrrrr4Myrrrarn ua pzc. 3, id orrrnurrcfi B cpeArreM or ocraJrbrr6rxrryJrbcapoB tro rar(r{M ua6;rro4aeuhrM trapaMerpaM, Har( z, rl nanpaE(errEocrb Mar_rrr4rrroro nons. B r4 BBrcora HaA raJrar(rzsecnof trilocnocrbro;:-Ifu;;tiij;r;;_
JIflIOT OTMET}ITb, qTO <O>NYITCAPEI IIE BBIAEJIEIOTCfi TAH}I(E I[ trO CPEAHEMY BHAqE.Htrro yrJra Me?fiAy ocbrc ArrtroJrfl m ocbro Bpaqerrrff. Orcyrcrnue Bcex arrrx pa3Jrr(-uuft 4aer ocHoBau[e llor(Jrrogrrrb BoaMornuocr" oO""ar"i"" pr-*ouylrfr\ar4 BJrrrf_rrueM Har{oro-,nv.6o a{{enra ceJreftr{rlrrzr.

Ec'rrn o6rapyxtenrllrfi a{{ext-Po-rrtoAyJrEr{rru cBfiBaE roJrbr(o c tryJr6capa turvt rfr.-na <Oi), trportreAmr4Mu corricno [2, b] craiuro afiKpeqtrtr B recnbrx gaofinnrx ctrcre_Max, To oE[]r lt3 BoBMo]ItEbrx Bapr[alrroB o6rscneilrg uor 6rr cocroflTb B To[r, qro

4 I{aB. I{pbrNrcnoii o6cepBaropuu, r. 76
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pacnpeAeJreHrre calrux TecHbrx ABofiHbIx cIICTeilI (no op6uraJILHLIl{ neplroAau)

Becr,Ira HeoAHOpOAHo. Il[ xors raHafl HeoAHOpoAHo_crr,, 6Onee rolo - nepl4oAl{qe-

"*r" 
rouvraqlaa (c trepr{oAoM' KparHbIM 160m), AeficrBurerbHo cyqecrByer B rec-

rrrx guofirrn* crcreuix [6], oua BpE&II{ MoIJIa sBoJIIoI{I4oHHbIM tryreM (rpaHc-

416ffi;;;u,> " 
Po-ouprosrrro"^ru PSR upu oqe,b 6o,rrruo* paa6poce Harlarlb-

;"#;;p;;urpo" 1*r..bl KoMnoHeH', 'ot*'i'u' 
op6rar, reMIrbI arxpequu..ra 4p')'

Boagepxznaflcb rloxa or rrorrblron nafitu rof ra'nu uuofi {r'rera-'r^e::'-1^1Yi;
,rr*, xoioprrft uor 6rr o6rnctturt Ps-Mogyraqum, noAqep^Herr' qro HaI4AeHrr6Ir(

a{{enr c BbIcoKI{M ypoBHeM AocroBepHocrra- (1 - p > 0'OOZ; ue .rrome:r 6lrtl
npr{IIucaH Hunouy-rr.n-6o He]4sBecruouy a{{erry na6lrcIare.ublrofi ceJleKqI4I4'

caru saxr nroAy.,raqru c -racrorofi 10 fq npe[cranlrer 6o;rlruoft l4Hrepec AJIE

r4ByqeHl{fl Tar(rrx cpaBHr{TeJrE,HO MaJrol4Synerr"tt o6texton, HaH nefitponnrte

SBeBALI.
Anroprr 6narogaPnrr A.

TOB ],I 3AMEIIAHI4fl, A TAH)I{E

roAoB.

15 uor6pr 1985 r.

A. CreuausHy 3a uoJleauoe o6cy;xAeul'Ie peayJlbra-

B. II. (DouuHy 3a o6cyrx4eur'le crarucrl4qecnrdx Me-

JIrrreParYPa

l. Mnat4anartan M. A.- AcrpoSuarrHa, 1979, r' 15, c' 515-532'
2. Maruvecmep P., l'eti,top';i".*ij;;upt/htp' c allrrr' rroA peA' A"(' I{yar'nt'trta' lvl':

Mnp, 1980. 292 c.
3,HuangJ.-I:I.,IluangI(.-L.,PengQ'-H'- Astron'andAstrophys"lgBS'vol'117'

p.205-208.
4. ll/Ianch,ester R. N., Taylor J.I1.- Astron. J., 1981, vol. 8-6-,-p. 1953-1973'
5. ltornoo B. A., KguaiiA.- U,u' l{psrrr' acrpo$rru' o6c'', 1985' r'.70' c' 38-46'
6. Kontoe B. A.- llru'-"tip"rt' ac'po4"t o6t', 1986, r' 74' c' 69 -84'
1'. aiiir.,,upcnuit B. M.- Acrpo{rr:rria, t9B7'
8-. Iulunoo li. @. - Ac'rpotr. Htvpr'.^, 1C85, r' 62, c ' 252 -257 '
9. Bnalu.uupcn'uil B.,ra'."-'fir"l llpsrrt'-acrpodlrie' o6c" t9B3' r.'^66' c' 192-205'
10. Bucrheri R., D'Amico N., Alossaro g., Sroiii-t.-'il]ature, 1978, vo1.274, p' 572-574"

14,'.7i;;r; 14. @.- Actpo{Iraurta, 1986, r' 24, c' 48-55'

yltr( 523.9-1/-8 + 524'3

USYTIEHIIE JII,IHIIM TEJIIII,fl X 1O83OA

B CIIEI(TPE COJIHIIA HAt( SBESIbI
B 1981--1984 rr.

3. A. 1[ep6ar{oBa' A.I. Il{ep6anon

B ctenrpe co.rl}rqa Han 3Be3Ab1 ycraIIoBJIeHa nepelueHEoorl ,rrlrllt]I He I ]'10830'

c lggt no 1984 r. ec r,ny6r,rna 1,r .)RBr;rBaJlerrrHafi Ixl,Iplrfla ylIcllrrIIlIIJrI Cb a 1,5 paaa, a no

Jryrur4prrHa OCT2B2.JI&C6 ner,ranerrUOtl. [Ia ary rrepel{eHll6gTb IIaItJIaAbIBaJIIIcT 6r'rCtpue Baplla-

qutr r,rry6trutr Jrr.rHr,rr{ B Terrerrr.re HSSHOJILfiIIX gneii, alrsaauuble, [o-BI',IAII]IoIly' Ipoxo]I{Aelr!1ell

tro Arrclty co.rrnqa rreoAHopoAHocreii c paa.rrn.rHLlIII,I Bpel{eHaMI4 }I{I'l3HI'I.

INVESTIGATIoN o}- THE He I },10830 LINE IN THE SPECTRUI,I oF THE SUN

AS A STAR DURING 1981-1984, by Z. A. sltcherbakoua, A. G. Shcherbakou.- sixty nine

spectroglams oI the rvhole solar tlish have been obtained in the 10830 A region during 1981-

1984. The spectrograms rvere tahen rvith high speed inlrarecl film. Dispersion 0'83 A/mm'

Thc anaiysis of the ne I ?110830 line shorvs tlie corrclation betrveen the intensity of helium

line anc[ the tl-year cycle o{ solar activity. ]lut thc line half wiclth is not connectecl lvith

the activity cycle. There probably exists intensity line variability on time scale near to solar'

rotational perioit.

EO.nrrur,rnCrBO FIaIIII4x aUaHrnfi O SraaI'rveCxI4I XapaHTepI4CTI{I(ax SBeBAHrIX

xpouoc$ep ocr{oBaHo na ua6.;rro4eHr4Ex BBeSI COJIHSSHOIO TI,Ina, HpacHLIX HapJII{-

noBr,rx BBeBA, a ral(,fie sBeBA rl{na BY Dra ll RS CVn' Zay'1sH,,a CoTeH CneHrpoB
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3TI{X 3Be3A IIOsBOJIr4JrO BhIflBtrTb MHOrr{e seprhr cxoAcrBa aHTr{BHOCTT4 r,rx xpoMoc{ep
xlI corHeqEofi axrr'rnHocru. BalfiHofi r{eJIblo ,qaJr6ueri[rr4x r4ccJreAoBaguft fiBrflercfl
rlol4cn cBl'r[ereJlbcrB qr{Itfll4rlecHrrx flpoqeccoB, cBflBaHHr,rx c cyqecrBoBaHr4eM
Ha rrx noBepxHocrr4 aHrr{BHr,rx o6racrefi, r{arrrrrrrr;rx nonert r{ r. [. (Dop nprano-
II4T [oI{aBareJr6crBa B rIoJrBBy Al4Har,ro-rlrdnJroB y BBeBA c aHTr4BHbIMr{ xpolrbc{e-pauu [11. 3nes4rr, u{erculr4e nepr,roA,r uparlurrru 6ornure .reM 6.-7 ;yr,-;;;;";_
Balor qI4r{JIr't xpontocSepuoft aHrllBuocrr4 npoAoJr}r{xreJrbHocrbro 10- ;i Jrer, Ho-ropafl }re saBr{cr{r o? crreKrpaJrL,Horo rzna (or GB go M0) u [eprroAa Bparr{eHr4rr.
Ec.rrrr nepr.ro,q. Bparr{eHr4n Meubrrre 6.-7 cyr, ro xapar{repHr,re BpeMeHa rli4nJroBxpolloc{epnort axtnnuocrl4 BBeBA nrauefiuo BoBpacraror c yBerr4qeHr.reu yr.rronofr
cHopocrl'I' .{eranluufi aFIaJIr{3 L}--72-nerttrrx rlrrxJroB axTr4Bgocrrd r(apJrr{noBr,rx
.BBeBA yKa3lrBaer Ha ro, qro aHTI4BHbIe o6nacttt Ha I4x noBepxuocrr{ He flBJrflrorcf,npauofi ananorr'rert coJlHerrlrhlx rrareu, Ho 6o.nee no4o6nrr' HpyrrrroMacrlra6urru
IIeoruopo4lrocrrrM; Tar{r.m{, Kax-KopoHaJrr,Hhre A},rpbr Ha connqe [1],B cn-exrpe coJrr{qa iluHnn ue i l,togg0 A ,ecuo 

";;r;;;-" a*rr4B}rocrr,ro eroxpoltoc$eprr' Tax xax cyqecrBeuHylo poJrr, B BaceJreHr4r4 lreracra6lu"rro"o vpou-lf,n_23 S renran r4rpaer r{Brryqerrr4e 
" f < 504 L, rru "r"r" *recer uu{opMar{r.rK)

'o-Sr'raz'recxl4x ycJroBlrflx r{ar{ B xpolrocsepe, Tax r4 r rrepexoA}roM cJloe r{ KopoHe,
tr4cc'rregouaurne atofi JruHrtu n cuexrpai BBeBA noB,q,r.x rr4rro-B Molr{er cJry}Hr4rr,
cpeAcrBor'r Arrfl ArrarHocJr4^lr,r ropfiqux 3Be3AH6rx xpouoc{ep, Tax, nanpralrep,
aHaJrlr3 [tutrr4v re,rr{fl i,l0830 A n cnexrpe-Haue.rr"rrr] ,ror"brrro yroqHrrrr, [peA_.craBJrerrr4e o xpouoc{epe arofi BBeBAr,r [2]. HaO.rrroAerrr{fl yxagErBaror Ha BoaMo}n-
HbIe I{I4KJrI4qecHI4e r4sMeHeHr4E r xpolroc+epe BroplrqHoro noMnoHerrra a AurB (Fg) c repr4oAoM o*oJro l0.rre'r, a ,un^u 

"u 
,orv'""qrr, 

""rrurry* c oceBr,rM
1BparqeHr{eM.

Ilplrcyrc.rene cvaruoit rraHvtLt refluq i,1 0BB0 A (Ro _ 0,5 eA. norrrr,rHyyMa)
nepeueunofi r{Hreucr4Brrocrrr B crrenrpe xorrouuoro rrrraHra tlo zzaig i,vi]i ;;;1
?rj?, Xll5lyoMy, y^a,hrBaer Ha prq oco6euuocrefi crpoe'r4fl ero xponoc{epr,rlJl. DOsrrOlKHO, qro nepeMeHHOCrr upoSra.rra Jrurt474 CBfisarra mr60 c oo"urerreurr paSpyrleHr4eM afirr,illHhrx qerrrpon (rrnna 60arllrrax rpyIIII nETeH na conuqe),
'tm6o c rto4ylaqlrefi aSsexron or gonrorHuBytrIrrx axrraeurrx o6.rracrefi ,p""rr"?.'-i
:38e3[br.

Cr'rrurre Bapr4aI{I4I4 rty6raurr 14 fioJryrrrr4pLt,br tu,urt no Ar{c^y Conuqa nplr-
rBoAfir Ir Mo,ueJrr4 HeoAHOpOAHOfi Xpouocsepbr, cocro.q4eft raa ourr,rqec6r.r ro,rrcrbrxrpyn[ crrr4KyJr, oKpy]r{eHr{r-rx 60nee [poSpaqHbIM ra30M, qro, BepoflrHo, cBflSarro
'c Bapr{allr4rMI{ aJreKrpouuoft reuneparypbl n xonsr.rrypaqrefi MarHr4Tr{oro rroJl.rro xpolroc$epe [41. Ha cnexrpore.,rraorpiuna, u ,rrrrri He I Xi-0bT0- A;;;;;
tsI4AHbI aHTrzBHbre o6.rractra c cI4JrEHbrM rlorJroqeurteM, a raxlr{e Mecra c orgocr4TeJrb-uo cna60ft 14 Jrr4 IIo JrHocrr,ro orcyrcrTy-roqefi ,p o*o"6aprrot arroorz, coBrr aAaroquec rrorrolr{eHr4eM KopouaJrrurrx grrp [51.

B cs.ssu c I{3Jro}I{eHrrbrM Ba}I{Hoe BuaqeHrae AJrrr Aarr,Hefirurax racc.rre4onau4ft
'Co'rrnqa rr sBeBA upuo6petaror na6nrogeur.rs aroft nzut4u reilv.fl B c,,e*rpe Conuqa
KaH SB€BABr. Ecrecrseulro olr{IdAarr, rrro rlHTeHcI{BHocrb Jrr,rl:lrr4 Mo}r{er 6r,rrr, cns-'3aHa c rlrrRJrrrtrHocrr,ro ero xporrtocrlepnoft aHrusuocru. Kpolre roro, npo{uJrrr Jrr4-
trrv|rr B crrer(Tpe nHrerpaJlbHoro r4aryqeunn Co.rruqa qo,nxren orpalr{arb rrpoxo}nAe-
Hr4e^rro eto 4ncny ar(TJ,IBHbrx o6.rrac,refr ]r HopoHaJIbHbrx Ablp.cuexrporpauu' co-n:rqa_Hax BBeBAo, ,'o6oac* l,I&d0 A 6umt roryqeHr,r
IraMr4 Ha rerrecHorre BCT-z Hpryrygxgfi o6cepnaroprrr4 B rrepron 1gB1_1g"84 rr.cnextporpaMMbr c 4zcuepcraefi- 0,83 a/mnr 6oro"pafurp;;;;, Ha Bhrco*oqyBcr-
BrrreJrr,Hyro zn{paxpouarr4qecxyro nnerrny. Bpeon, entroer4ruarl cocrasrs;1o 25-
JU c, crefirparrr,Hoe pasperrreHr4e 0,05 A. @oronerpr4qecHafl obpa60rna *rruprrru
lrpoBoAr{rracr, Ha Mr{r(podrorouerpe r,rHreHcrtBrrocrefi c *r*po-a'BM nrrr""pu_izsor.flpl*repr,r perlrcrpo.paMM crre*TpoB, HopMr4poBar{Hhrx H noHTr,HyyMy, rro*a-3aHr,r Ha puc. l. B 4anrnefirueM rra perr4crporpaMMax ,a*eprri"u "r.rry6una
I4 IIOJIYIXI4PI4HA IJIABIIOTO (CUNTUOTO) XOITNOUEIITA TPITIIJIE'A FiE I I,1OB3d,38 Ar{ sltBI{BaJIeHrHafl IIrI4pI4Hi aceit tunlr,u [orrroqerrr4s He I (xouuoneurrr 10830,841;
10830,250 z {0829,081 A). CpeanexBaAparl{qurre oruu6nrd ri,Meperrrift uapaner-pon upo{urrfr JrtrLttr. teilmrr orrpeAeJlflJrr4or, [o BceNry onarapraiy ra6;rroueunftrra rex E{e cneftrporpaMMax, r,cxoA.E r43 trpeErroJroErerrr'E, lro <{oroc{epnrre>
JtuE]dmB crreHTpe Conuqa xax 3Bea,qr,I ueuepeu6nunr. Tan HaH cKarr[poBarrr.re c11e6T-
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porpaN{ilr rra uunpoSororrerpe rrpoBoArrJrocr c srrcoxofi rqeJrllo rrJrorllaAr,Io 0,5 ltlt2
, ,"prr"rocrr, {oroauyJrbcr,rr4 He r{rp.aJra cytrIecrBeHHOft pOnu, cpeAHeI(Ba4parl4q-

nan onr.r6xu oAiro"o rr*"perrr, "ry-6rr", 
Jwr:auti or(aaaJlacl <2%, a oruu6xa r'ra-

r{epeur,rfl norrylrr{pr4Hu {1,5% rs na 6g cner(rpo_Ha pnc. 2 upr,rnegenbl pe3yJlr,rarbl I'IBr{epeHI4tr4 JIr{HIII{ I'eJI

rpatrlrax. floly.reunr,rfi ua,repr.ra;n oHasaJICfl pacnpeAeJlenxbll,I Bo BpeMeHII CJIe-

airtd r6paeou: lt ..runrp-orpul*r e 1981 i., I - s 1982 r', 29 - n 1983 r',
20 - s 1984 r. B nepxuefi qacrr4 pr4cyHr(a noHaSalIO LlSlIeHeHI,Ie CO tspelleHeNl En-

rr.rBarrcllrllofi ruupraHrr IInHuu (a) , urarre - uy6uHr'r (6) u no'rryrulrpllng (a) ee

rJraIlHoI.o noMrroHerrra. To-rxra Ha prrcyllxe coorBercrBylor cpeAHrl { Srraqel{I'rffM

Berrr.rrrrrH AJrfl HalriAor.o ceaoHa ua6nroue*i, ir.I4z puc. 2 nug:no, qto c 1981 no 1981+ r.
EnBr,rBaJreHTrrafl IJJr4pI4Ha u r..ry6ltra Jrr.rHI{r{ yr{eHbrllllJrllcb rIotITI'I I} ABa paBa' Tor-

Aa I{aH Ce 1OJIyIIII4pI4Ha oCTtIBaJIaCb HeI'IBMeHnofi. COnOCTaBJIeHI{g ATI'IX peByJIbTa-

TOB C I4HI{eHcaMI4 OoJIHeqHofi aKTttsHOCTI4 IIOABOJIfleT CISJIaT1, B5IBOA, rITO OCHOBHLIM

napaMeTpol{ JIutIr4M He I }"10830 A, cnaaauru,INl c aKrIIBHocrLIo Conuqa, stsrIfler-

""'L" ""VOrr-ra 
1?6. O*aaalocr, TaKlIie, qro, r(por{e arr,x l{B*{eHenr'rfi, na6;nlo^aercfi

u 6O;ree'6ur"rprU"ar"pe1vIeHHOCTL JII4EI'III IJ TeYeHI'Ie HeCHOJIrI{I4x 4Uefi' BepU4HaJIL-

rrbrNrr{ IxTpIIxa}rI,I Ha puc. 2 iloxaaa}Ibl: AI{C[epcIlIt I{3NIepeHHbIx BeII'IrII4H AJIfi paB-

,ur" 
"auoirro" 

ua6nronerr.rfi. Tax HaH cpeAHexBaAparuqnrte otur'l6nu uauepeur'rfi

ocp (ceaoHa) : orty'N (ceaona) He npeBocxoAflr pasMepoB r{py}li6oB' ro []4grlep-
Crrrr BeJrr.rrrrdH orpairiarcr peaJIbHbIe IIsMeHeHI4fl Wi,, Ro Ia Al,. O6parqaer ua Ce6r
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Prrc, 1 . flpr.rrreprr
cner{rpa Connqa HaH
rr,rHr,ru He I 1,10830
s 1981-1984 rr.
I - 18.07 1981 r., e -26.09 1983 r., ,1 - 01.11

perr4crporpar{M
BBe3ALr s o6fiacrr,l
A, uoryuennrrx

28.06 1982 t., 3 -
1 984 r.

Pu.e, 2. I{aMenesue co BpeMeEeM tra-
paMerpoB uznr,ru He I 1,10830 A
CpeaHe(BaAparu.rHar omrofia u3MepeH[fi
ruy6uurr JII,rHIrr{ AJr.fi ceBoua Ha6flIo[.em.rfi
(ypoBerrb 3o) upr,rseAelIa B qeHrpe pr{cyEr(a
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0,61+0,08
0.50.E0,10

0,10+0,12

/lBJ ,tiB4 e.

Pllc.3. I4sMeHeHr'rq co BpeMeHeM napar{erpoB nr,rnrar.r He I r.r r.trgexcon apTsBgocrr.r co.nuqa
BHtrBy yxasaHrr ce'oHr,r uaO;nrcgeuuril: 19gl r.- 179 gnefi, 19g2 r. 66, 1988 r.- 99, 19g4 r._ 116 AHeri..IlpeAcflbryalreHesurlDeJru(ruHbrrroBeprur{aJ}r: Eoor3,qoIBlr;L,yr1,or0go1A;Wr.or'0Ao2O0 l,;Zr'i_.iOIo 300; 410,?6* or 40 N) 320.L0-22 Br-2 lrr-1; I 6MfJ l or U so'ibgurrT

I

Pttc. 4, tr4gvenenrrR rrv6rurt .nuuura
He I i. l0B30 A I currn6pe lg84 r.
B TcqeHr.re 27-4rennoro IIr4r{Jra oce-
Boro Bparqerua Co.nnqa 4 / ,/o 20.09 /98+?.

BrrrrMaHrre cJreAyrcqee o6ctostenrcrso. B 1981 r. uy6una ilyrfri4ur r4MeJra 6o;rr-myro aMtrJrtrry4y 6rrcrplr:Baprraqrft (crrr. Berr{nr{Ey 4racnepczn), noropr"'"o.r"-
trerrHo yMerrbmaJracn n 1984 r. O4uano orHomeHue aroft airnrzryAbr n cpeAHeMy
BEageHrIro. ^r.ny6znu il]1.fl]I/:u' AJrf Ra)fi[oro .ceBo]ra ocraBaJrocr rrocroflHgbrM B npe-
reJrjlx or 18 Ao l2o/o, a AJrfl ar(BrrBanenrnofi mnpurrhr - , ,p.4"o"* or 27 go 24ii -Ha prc. 3 urr conocraBr{Jrtr napaMerp.r 1r.amutr reJrnfl c TaHuMrr rrrr4er(caMrcolnequoft afiTrrBlrocru, r(an oruocr{TeJrrrrbre qrtcra trrreu Zi a paluouo:ron .Frla B^oJrrIe 70.,7 cw. Tam ry9 trprrBeAeHbr AaHHEIe ro MoAyJrro o6qlro Marrrr{rHoro ro-m co.rn-qa lcMn I L6_-9]: IrIs^pzcynxa Bu,qHo, uro rny6unu ao , er(BuBarrerrrHan
[rrpraHa W7 rru.F,au He I l,t0830 A uoryr oJry]firrrb ranAeftcaMu conuesuofi oxrrdB-
HocTu, xoTfi B AeTaJIfx uBMeEeIII4.fl aTtrx BeilIIqIIH IIe troJrrlocTbro cooTBeTcTByrc?
usMerreHufM qucer Bo.rrsa z paArrotroroxa. Hoppe ilfl\afr c oT],t.Mtr BeJr[qurraMacyqecrByer, rro EBJrf,erc.s cra6oft:

10830 zi nro,; 
"*

0.56+0,10
0,44+0,12
0.02+0,15

Ro

WL

Ll"'r,

Itoppe.rraqra.E Merr(Ay tauAencaMr{ anrrrBnocrr{ Connrra 14 fioryilrr4pnnorz .rrranrara
troJlrlocrbro orcyrcrByer. Becrua r{HTepecHo cpaBHr4TB rdsMerre}rrrE rroJryrrrr4pr4rr6[
lr]rEruI4 rerufl rr MoAyrlrr Marnr{r}roro uors. B tg9l u a lg92 rr. [pocJre5rr4Baercff
AHTI4ITOPPEJIfiI{I4,q MEHTAY IIOJIYIXIIPANOflI NVUWII II MOAYJIEU CMII, TOIAA I(AK B.

t01.

/\"

.-r*/-\



{983 u s 1984 rr. yxre na6.rroAaercfi xorfi a cta6ax, rro rIpEMafi noppeJlfiqtrE Mext-

.qy arrrMtr Ber[quHaMra. B 1983 v s 1984 rr. fioppeJrffqllf trpooJle]I{IltBaer0fi Tar(E(e

;t;il;;Vr.*CMn u r,,y6nuofr. *vtnnn fto z ee sxsrnaile,rnoft mupuuofr. Wy.

Tarulr O6paaornr, MO?I(HO SaHJIIOq1ITBJ_qTO CIa6aE HOppeJIflIII{E Me)I(Ay trI{AeI(-CaMU

;;;";;;il, "ivor"ot a, ;;;;" fr.u) nue;giu rerrr{n BETBBaHa reM, qro na o6qnft
.TpeHA .Ro He I, inxaannrrft c arr[snocTbro Connqa, Ira*JraAbrBarorcfl Bapuarltrtr'

BbrBBaErrEre trpOxolHAeHI{eM tro e1o AI(cRy IIeoAEOpOffIOCteft C paBItrqHbIMII BpeMe-

,;;;il;;*.-g 1g8i r., B rrepros, 6ruinzft lya-n-cTylgy"corrrequoft ar(rlrBro-
,brz, ueoAropoguocrl4 xporuoc$epnofi cerxu s He I I{0830 A oupegenaJrucb B oc-

IIOBEOM ITOffBJIeEI/reM I4 paBpy[eHIIeM aRTlIBHrrx O6laCreft (6olruax aMIIJIuTyla

Srrcrpux rapuaqrafi /?o), a a 7984r, (Zi == 0) nH;ran B JIIIEI,I0 IeJII{E MoTJIII BHo-

ouTB o6Jlacru, cnraanllble C AOJIrOlrMByqtrMI4_ItOpOEaJIbHbIMU AbIpaMr' ,nor. _
Ha pnc. 4 npuaegena cepll,f, uauepeuuft rry6urrrr JI]H:4u. AJIfi ceETflopfl ,lyd4 I.,

ua nordpofi ,r,{*o, sto Mo}ttuo o-}r(trAarb Uo[yJrfiIluro a{{enton or AoJlro}r(rlByqrx

""on"op'oqnocneft 
BpaqeHrreM Coruqa. Oqnaxo AJrfl aroro rrorpe6yrorcfi EotroJI-

xrrrreJrbnble pr4rr ua6;rtogenrafi' ----- A;;;tr'o"u.osrp;L. s. Cenepuouv '-M:-A:-I'{m'qy 
aa o6cvm4enrao

pesyruri.roB rr rle'Hbre BaMesa,uf, a ra*lfie B. Z. Illauupo Ba IIp.AOCTaBJISEI{g

o6pasqou unspannernr,r 7I-1060 B.

flexa6pr 1985 r.
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482, 484, 485, Pt. L.
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o colEPll(AHl4trr PTvrlr HA COJIHUE

iI. C. JIro6uMKoB, H. I. SanalerAltHoBa

MerOgort CrIIITeTIIqecfiLlx CIIel{rpoB LICCJIeAOBaHLI TpI'I CIIeItTpaJIr'[bIx yqaoTfia, CoAepE{aIqIIe

Jrrrrrr{r,r Hg I 15460,74, X4358,34 t }'4046,56. Vcranosnego, alro ltocrlcA}il4e AaIIEbIe pasllt'lx aB-

TOpoB OTI{OCIITCJITIIo cLIJI oCql,IJIJItITOpoB ATI'IX nr'tnl'rir xOpOurO COTJIaCyIOTCX lteXigy CO6Ot"r

(ra6l. 1). Pacqorr,r Br,rrroJrrreHr,r AJrrr AByx ltope.lel,i coflue'Iuor'i atltoc{epH: Iapsapg - clrr'rt-

conlrancnoi'r [25] n Xo,nr-nerepa - Mlo.n;rep [26] r'r conocraBJlellbl c 3aIII'IcfiItI4 coruequoro cfiefi-

Tpa u3 arrrAca [13] . IloHaaar-, ,ro cra6as 6leuga n paiione ]\5460,74 He npIIEaArIeHtI'rr Hg I,

B IIpOTr,rBHOrr cryrrae flpr,rrilJrocb 6u npr,ruxrl, cJrr{r]lHotrI BbICO(Oe COAep}RaIIlIe prytrn Ig e (Hg) :
: 2,8 - 2,g, rre fioArBep)r{Aael{oe auaJrr,raotr{ AByx JIpyrLIx ;rtaru'tii. Ha uecTe h4046,56 ssHHx

.cJreAoB xanoft-nr,r6o Jrr,rHr.rrr r{er, orcroAa flofiyqeua Bepxrlflfl oIIeH*ta Ig e (Hg) { 2,4' B6l,atr

?\4358,34nafi.rriogaercl o.ietrs c;ra6as Aellpeccrlfl' xoropott coorBercrByer coAepHaHIIe 1g e (Hg) -
: 1,8 -+. 2,0, ognano yr{a3arrHarr Aerrpeccr{fi, BepoflrHo, o6yc.non,reua NroreKyJIrIpHbINr I'roHoIu

;siFI+ [3]. Tarurrr o6paaoll, BCc rpr,r r{cCJIeAOBaHHLIe JII4III'III' fiBJIflIOUU',lecfl nara6o;ree oIIJILIiT',IMII

.Jrr.rg1rrrMr.r Hg I n u,rnurroii o6rac1r.r c[el{Tpa, AaIoT JILIrrrL BepxEIoIO rpaEl',Iqy co[eplrtaEl'Ig

pryrr,r B atuocsepe corinqa. Ha ocnosantlll HaI4I{eIIblIei'i oqcnxr'r lg e (I-Ig), no'ny'rennoii ro

.nlrrruu 1,4358,34, ycranonneuo coAep)r{aur'rc lg ea (Hg) '-( 1,9'

{02



oN THE soLAR MERCURY ABUNDANCE, by.L. s. Lyubimteou, N.G. zararetdino-ua'- Using the methbd of synthesic spectra three spectral sections containing HgI L5460.74,.
?'"4358'34 andx'4046'56 lines were investigated. A gootl agreement of the latest data obtainriilby different authors for the oscillator strengths of these lines has been revealecl (table l). ourcalculations were made for two models oi rhe solar-"h;;pi;;;r:'HsRA [25] and Horwe_ger - Miiller [26]; results were compared with the observei spectra from ailas tl3]. It hasbeen shown that a weak blend near t\5460.74 does not,belongio HgI, otherwise onewould
h1v-e t9 assume too high mercury abundance log e (Hg) : 2.g i Z.g iitrictr is not in d.;;;;;with the analysis of two other lines. There 

"i. oo obrious traces of any line at the"pf"ceoi
M046.56, hence it follows the upper limit loge(Hg) <2.4. There existis a very weak dep__ression near 1,4358.34 which corresponds to abundance log e(Hg) : t.g _- 2.0, but thi$depression may be caused by molecular ion SiH+ [3]. coniqueniiy, att three investigated,Iines being the strongest Hg I lines in the visual ,.!io., of tfr" rp."tr,r* yield only the upper.limit of the mercury abundance in the solar photosf,here. raking r, 

" 
rr.i, the lowest value.log e(Hg) foundfrom the line ?\4BsB.B4, we establish sola, me.c.rrj, ,rroaur". r"u ," 

-trr*l (< 1.9.1

1. Bne4eurae

___.-Q1 
fi,ccJreAoBa,nil xfiM!ruec]Koro cocraBa aBeaA pa'rr4q'hrx rr4rroB troJr5nre*-

Hbre coAepmalrrlrfi aJreMeHron o6rrsuo cpaBrrrlBarcTcfl c r{x co4epgarrrrey rra Coorr-r{e' Koropoe IIpII aroM paccMarpr4BaercE xax nexrafi BTaJIorr sBeBAbr c HopMaJrb-
rrbrM xrrMrrqecr(rdl4 cocraBoM. O4naxo He AJr.E Bcex aJreMerrroB coJrgeqgoe coAeplfia-rlr4e onpeAeJreHo AocraroqHo HaAexno. flperx4e Bcero aro oTgoc?rrcg x rau6i.rree
rrrr{eJrbrM aJreMerrraM, r(oHr{errrpar{rrfl Koropbrx n arrr,roc$epe cornqa upeanrruaft_Ho Hr{3Ka r4 crrel(rpaJrbHbre JIr(Hr{u cna6rr n Maroqucrerrubr. flpramep6m ,r*o"o
AJIEMEIITA flBJIflETCfl PTYTI, (AtOUUrrft EOMEP Z : BO), HOTOPAfl.IIPEACTABJIffET OCO-6rrfi,nrepec, rar( xir-ee iuuuu o6napyxreu'r B crre*rpaxpf,Aa Ap-sres4, lt AtrfrCPABHEIIIIE }fiEJIATEJIBHO I{METB IIAAE}I{HYIO OqEIIHY COAEP}I{AHI,IX Hg rrA CO"qT 

_--

B xouuunsrlr{rx tro xr{Mrdqecr(oMy cocraBy br#q; i;., ,uoprrup , fi, zll
3:1:"^11."_"!! nryru r4Meercn eAtrrrcrBeHrrax cchrrrr(a rra BaMerHy'rp"uLlru',ISildror aBrop olpeAeJrrrJr coAep)fiaHue pryrr4 tro JrrrEuv Hg L,4358,5a. goors, ,rofr
IJIIIIII,I BOJIIIbI B COJIHEqIIOM CIIEI(TPE BIIAIIA OqEHb CNA6A-L AEtrPEOCIIfl, XOTOPOfi CO-rJrac'o [3] coornercrlyer ar(B]rBaJre'rrra, mrrp\t'a wrJg,Z;A.'h;';"r"#;;_
My BHaqenuro Wln [3] 6rr.ra roryqeHa oqeuxi lg e (Hg) :'2,1. On"urio ,rr--*"orMeqeEo, sro cra6as Aetrpecctrfi s6ilueu,4358,3Z A'niiana4rre,firdr cr{opee BceroIre pryrrr, a MoJreHyJrflprroMy nouy siH+. Tanuu o6paaou, ooryne"r-yro n [3]BETUqI.EY CJIEIYET PACCMATPI.BATb I(AK BEPXHIOrc TPAHI{IIY COAEP,I(AIIU, PTYTEr arrrroc{epe Co.rnqa, r. e, lg eo (Hg) 1 2,i, *u^, "i"r.i6"o ilir-, ij:-O;":;il;nro coAepE(aHr{e aJren4eHroB Mhr AaeM B O6nrsuofi .iroiapu$rvrusecxoft -*uru, ffiAJIfl BoAopoga trprrrflro lg e (H) : 12,0.

llran, ,r-Meroqaflc' orlerxa tg ea (Hg) BbrBeAerra rr, Ma*cr{MaJrbrro BoBMorr(Eoro
BEaqeEufi w1 efi:flr'crBeuuofi ruuuu pryln. gro6rmort"rr"-rr4e]r(Hocrb pesyJrb_
TATA, MBI PACCMOTPI4M HE OAIIY, A TPIT JIUIII{rr Hg I U I{X AIIAJIII'U,OO"'''i 

"",O-EOM C}IHTETfiqECHI,IX CIIEI(TPOB, IIOBBOJIflIOqI,IM AETAJIbIIO YqECT6 ASSEHT OTEUUT-poBanlrfl truumft,

2. Currct ocqrrnJrflropon .runr.rfi Hg I

- A,t aHaJIlrBa 6u,nlr nu6palrbr rplr uau6oree crrJrsrrbre JrulurvrHg I a nu4uuofi
o6.rracrz ctreftrpa, trprr,a,qJre*aqze nepnoMy MyJrbrr,rloury ta]. n-r'aOo. l;p;;;:
g' rrllE(rrux ypornert, a rar(fire cuJrBr ocrluJraaropon l. Brr6bpv sHaqeHzfi t """nv",yAexrr{TB oco6oe BHrrMarrue, Tan KaR or EToro BaBractrT ToqHocrb orlpeAeJreguglg e (Hg):

B ra6r. t Enx xaxA0ft ilrilrtum trpeAcraBJreHhr qerbrpe BHaqerrr4E f, nOryueu-
HBIE HAqUHA g C ,!,964 r. HAI( AHCNEPUMEHTAJIEHrIM IIYTEM, TAR I4 C IIOMOq6IO BbIqUC_
neE.ail..' Eonee paEEue AaurrDre Hopnrcca z Boaruana tSi'o"asaJrrc6 BaB.rme'rr.rMa
?.Aec,rr(u paa. 3ro [o*aBaJrr4 zartrepenur flennuna iot " pr"""rrr rpysreB; ir].
Pgr"g aa aruM rro'BuJrucb peay.nr-ra*r ,uszcoeouft gaprrepa- Ei i;* ";;;;
[ 9 ]), x oropu e u 6srnu rcuoor-a o, unn rperecc; f 3 f ;p; ;;;;;; 

"##iaai;E, fr]
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Ta6nrqa
Jluuun IIg I u lrx crrnbl

L

oe{rlnnrlropoB

5460,7 4
4358,34

.4048,56

0,14
0,11
0,10

0,11
0,13
0,14

0,16
0,12
0.05

-0,11-r
-0.42
-0.90

5
J
I

5.46
4.89
4,67

0.16
0,15
0,2t

14a 6oneenosAHr4x pa6or cJreAyer orN{erl4rl IIsrlepeHI4s B_e_potrrHocrefi nepexoAoB,

,ii""rt*r"ur.' qru IJg I Nloc6ypror{ r{ l3r,r,nrxe t101. }Ia ocnore srrrx AaHHbIx

x rrocJreAltux orpeAeJleulrfi upeneHl'Lr{IdaHll rgp^Ya lIS I Za S' 
'(noperlxuft 

llll
*urr", sHaqeHl4e- gl : 0,35 ['T n 'T unnro ]"4358'34' Bocnonleosallml'Icb BepoEr-

r.rocrfltrrr nepexoAolJ ua [10], r{br onpeAeJII,IJII'I OrcIoAa cI{JIbI OCr(I',IJIJrflropoB [Jrfl

{Byx Apyr'fix nunrnfi l'ra Ta6l. 1.

Herr,rpe sHaareHr{fl f , npr.lneAeHnr,re n ra6.rr. 1 A.irq xa,'riAofi ;rr'lnur'r t{e-t, 1e""-o-
xo coltJracyr"", or"rr,gy 

"o6ofr., 
rrcltJrloarafl, IrollieT 6urr,, .nlIHltW 1"4046,56. tlro6r'r

IIoD],IClITh HaAe}IiHo0TI, IIoJIyqaeN{I,Ix peSyJIbTaToB. l,IbI ycpeAI{I'IJII,I [aHHI{a qeTl,Ipex

orrpeAeJreHtrfr cn.n ocqlrrr.rrrnpo"; naiiAenHrre raKlIlI IIyTel{ BeJII{TII4III{ 1g gl npeA-

craBJrerrr,r " 
rro"rr"71rr"-* "rororI" 

ra6r. 1. C)Hll u 6r,tlr'r lrcno;rbSoBarlb, n 4a'rrr'neft-

.rrl{r pactlerilx.
' 3. Br,r'utcregl'te c'lrlTe'r'{ir'ecHltx ciler(Tpog

I\In nt,t ,illC,,tFJttt CltHle'llluecHtle CTICKTpI,I ll (',leAyloullt\ 'l p-e-\ JqaC'.11I'^to+ep-
iriiljrIrtr trr,r6pailHr,re rrilltril4 pryrlt: 5460.0-5461.3 A; 43ol,'.l-4J5y.U A ll

+OttS,O-1047',5 A.. Pac.rersr BbtrlorIHeHbI ArIrr rleHrpa AI'IC:Ia ConHqa c rIoNIouIbIo

"prrir"^r*rir 
sYxtnBL- f izt "" 3B['I EC-l0313 ]tpr,nrcHofi acrporpuar'r'Iecxofr o6-

;;p;;,..;p;rrr. IIIar .ro ?, ctcrlu*;rrn 0,01 A, .Iro BIroJrHe AocrarorlHo Arfl o6ecileqe-

nr,rri lreo6rogtrl,rofr ,oruro"rrr. Teoperu.recHl,Ie Cnel(Tpl,t cpaBHI{BaJII4Cb C na6'rrro[ae-

ilrbrl.trr, Holopr,re ilrbr sagrrr{ r, urrica f{err6ofi;rr u up. [13]. flo;ryruupr'lna r{Hcrpy-

oi"rrrur,,,rror.o "poqrr"n 
u tf :fl cocraBJrrrer scero ruilrl or(orlo 6 rtA, noarol'Iy, xorfl

i\,rr,T rr rrpOueJttl C]tepTI(y C I{HCrpy}IeHTaJILIIlrll{ npOrpr'r,nelr, llrO fIorITI4 He IIOBJII'IflJIO

H& jjlr[ cl4HTerI{tlecKoro clreKTpa.
l3 pacuert,r rllhr BI{rIroaIrIrrI4 Bce rntHlr7lI43 cnllcxa I{ypy4a r'r Ilefilgya]Il-1^t-l4^l:

I{oTopbleBSaAa}I}I],Ixcnel(TpaJII,HI,IXI,IH.IepBa"rlaxN{oryTBHecTI{xoTI,I(aHoI4I_To
BI{JIaA B TeOpeTI{aIeCXufi CneXrp. I-Iau6Olee CIl,IbIIbIe tr'I3 HI'IX, I'ICI{JIIOqafl JInIIIr\I

- Hg I,'rrepe.rricrcrrr,r s ra6n. 2. [\tn Hanrgoii Jtu",url sAeob y*aaal{a reoperllqec*atl

;;L;;;;r;"t,r ua ll4l; Hpor\re roro, Arrn 6orr,,rurrcrsa IIB Irrrx npI4BeAeHa u na6^-

Jrro4aer{afl AJrr{Ha ,or"ii sa [15]. Fnr.rrrrun MeniAy arIrrII4 AByN{f ana'reuuslg'r }''

I{HOlt[il AOCTI,IIaeT HSCHOJILHLIx COTIJx aHICTpelIa. tIrO6t'r nOlryqI{T6 JIyaIIIfee COIJIa-

crae c rta6lloAaetIbtM cIIeHTpoM, l,IbI I4OIIOJILSOBa.TIII B BbIqI{cJIeHragx 3na'IeHUg l',

us [1 51.
IJ ia6r. 2, Hpoue Hor{epa MyJrrrrr.rrrrera no Myp [4], Atl*rr,r B.JIH'I l, u noren-

rllla.na nOe6ynrgenr.rfl HLIiIiHeTO ypOBHrI X, npI'IBeAeHbI ral(llie CI{JIrI OCUIIJIJIflTopOB'

vHaaanr; rroJry3t{ntrpuarec6r,re sgaareHufl 1g 97 r,ra ll4l , a TaH}I{e yroqHeHHLIe gf-ne'

Jrr4qr,rHbt, ItOTOpLIe s 6O.1rLSI,{HCTBS CJIyqaeB BgfITLI HSIIOCpgACTBSHHO I43 COBpeMeH-

rrr,rx r,rgroqHrnqoe [16-24], no r.rlror[a IloJIyaIeHbI IIyrelI l4cnp^atsJIeHI{q AaHHrrx [14]'

[.nn raHoro r{cnpaBJreHr4fl, r. e. npr,rBeAeHr{fl gf-neI.nturt }typyrlu u flofitpen'ran-

"u tfat n 6otee iorrry, cr4creMy cr4rr ocqr,rrlrr'ropoB, -nog6rapalacb 
Ipynra JrI{.-

r.ruii coo.r.nercrByrotrIero aror{a r4Jrr{ r{oHa, 6;rraaxrai no l, n X K. paccr'Iarpr'rraeuofi

JrtiHrttt (oto uoato.nlrJro I436aBI,lTbcg oT clICTelIaTI'IqeCHI'1x 0111l{606' SaBIlCflUII'Ix oT

x u .y\.3arcnr A,rrfr eTr4x ilttttuft onpeAeJrsJracb paBHOCTb A Ig sl MelI{Ay BHarIeHI4fl-

;rtl l;fii rf,.iir-lg 91 ua rofi pa6otu, r(oropan npI.HEra uu o!'o-ll^-Y:::
HeHHafl crrJra ocr{r4JrJrflTopa 4.na gaunofr Jtu:gttu HaxoAI{Jracb BLIqI'rraHr{eM cpeAHeI{

Be,[r.{tlrrl{bl A lg Sl I43 sHar{eHI4r' ll4].
fl,ra uexor"ofrrx .nuur.rfi 6rrnu npr.ruflrbr EMnrIpI4aIecH[e sHarleHufl lg gl, uo;ny-

qeHrIHe rraMr{ nyreM rroAroHr(r{ reopeTr4qecHl4x npo$uneft x ua6nro4aeMblM.
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Ta6ruqa 2

Ilalr6oree cr{Jrbrrbre ua rrrnurt, Br(JlroqeuHbrx B pacrrer[r cr{HTerrrrlecxlrx c[er{TpoB

,{rlrua no.nuu ts sl
Cnenrpa;rrHsui

ilHTepBar

5460,0-5461,8 Ti

Ilpulrrrrafl
crrcrclra g.{

u4
[14
u4
120trt
[20
[20
[23
114

Du rrrrpr.r.recrioc
illlaqerri.Ie

'l'o xre
)

It4l
[24]
t20l

tr4l
t16l
u7l
u7l
l18l
l14l
[1e]
[20]

Surur ltu.recnoe^
3It arIerII{e

121)
1141

l16l
Sunr,rpr.ruecnoe

3l taqeIIIIC

9le-
}ICHT

IJoMep
MY.TI bT'I-

trJIETA Ha6rro-
Aae NI afI

ll5l

54ti0.1113

54ii0,uBB
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4?,5;,fi0
4358,512

43t8.718
2r358,916

4045,115
4045,115

4045,390
401r5,600
4A/r5,{i00
4045,825
4046,07 4
4046,341
4046,34t
4046,459

4046,760
4046,760

4047,230
4047.310

| ,,..non-

I 
JreHlrLrll

-zla
-3,59
- 1,69

*2,44

-0.39
-1!D/
-3,20

-1,32

+0.58

-2,30

-rpu
+0.03
+0,28

-2.50
-0.83

- 1.95

-.t,to
-1,60

-2,56

TeopeTrr-
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1141

5460,469
5460,647
5460,876
5461,531

4357,849
4357,939
4358,170
4358,504
4358,688

4358,730
4358,939

4A45,114

4045.193
4045,210
4045,384
4045,584
4O'45,670
404s,815
4046,061
4046,270
4046,340

4046,738
4046.746
4046.994
1!047,206
4A,47,304

A{n
Fe
F'e .

31
461+

114;)

0,05
?t,74
3,07
4,45

4,24
(l,ozt
0,31
, 0(

3,02

0,10
3,83

4.ilJ

3,02

4,23
0,80
1,06

0,70
1,48

3,12
0,55
11,15

2.54
4.09
4,53
0,c,0
9re

-2,63
-3,00
-3,88
-2,12
-2.70

-0,98
-l t,
_, t:,,

- 1.61

-2,64
+0.18

+0.15

-0,39
- 1,30

-3.01
-0,66
+0,25

-3.55
-0,95
-1"

- 1,03

-0.94_| ),
-2,00
-2,86

4357,7 -4359,0

4045,0-4047,5

NiI
FeI
Nd II
FcI
Ire I

YII
Fe I
X{n I
lrc I

1\'{n i
Ce II
CoI
l.'e I
Zr II
i'e I
FeI
VII
Ce II
FeI
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10
412

5
987
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i
559
30
4;t

5s7
177

B1
1075

CrI
NiI
NIn I
KI
FeI
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B sacruocru, Har{ BIa[Ho rda Ta6Jr. 2, otttnwpuuecnr{e cr,IJrhr ocr{rlJrJrflTopoB 6BUIu rdc-
rroJrr,soBaHBr AJrfl AByx il\r]Jj^rrft Fe I, xoropbre coAepHraTcfi B Ta6Jrr4qax Myp [4],
Ho nporyqeHr,r B crrrdcr(e Hypyqa u IlefirpeMarrHa [14]. Eqe [JIs [Byx ilrllurl;
Fe I s [epBoM crrenTpaJrr,HoM r{HrepBaJre DMur{prlqecr(I4e gf-Beruql,rHbr 6rrnz nas-
rbr r,r3 [17].

B 6nengy Ha Arrvrre BoJrHEr Ina6u : 4046,76 A srrocsr rrprrMepuo oAr4rraro-
Bbrft BHflaA ABe JrrrHrard, nprruaqJrex{aqr4e Cr I u Ni I, u Mrr rrpr4rrflJrl{,4Jrfi Hr4x paB-
Er,re [olpaBKr,r B cr4Jrax ocqr.rJrrrfiropoB (cM. ra6n.2). floguepxueu, qro paccMor-
perrHhre Bbrrrre r4cnpaBJrerrrrfl gf-nemrww He BarparrrBaror Jrr4Hr4fl Hg I u He BJrr{Erol''
Ha olpeAeJrfeMoe coAep?fiarrr4e pryrr,r; oHr4 BBeAelrbr, qro6br AJrfl HalKAoro ctreHT--
paJrblroro r{HrepBaJra r{a BceM ero [poTrrEre]F,utt Ao1urbcfl Jryqmero coorBercrBr{E
MelfiAy reoperr4qecHrdM r4 Ha6JrroAaeMbrM ctreKrpaMr{, orueruu raK}ne, sro trpr4-
HflTOe B Harrrrdx BhrsucJreHuflx co[ep]fiaHr4e aJreMeHToB Ha co.nuqe coorBeTcTByer.'
ucrroJrr,SoBaHHofi clrcreMe cr{Jr ocr{r{JrJrfl TopoB.

Yro6rr orleHr4Tb, HaR BaBr4cflr peayJrbrarbr or Bbr6opa MoAeJIr4 coruequofi ar.
Moc{epbr, pacqerr,r cr{HTerusecHzx c[eKrpoB 6],urr.r BbrtroJrHeHlr ,qJrfi [Byx pa3rrblx
MoAerreft: Iapnapg-CMrarcourraHcr(ofr 1251 z Xo.rrr.rerepa-Mlor.nep t261.
B 4a.irr,neftueM AJrrr ftparxocrr4 6y4eu o6osua.Iarr, r,Ix HSRA Ir HM, r(ax aro ,qe--
JraercE B Epyrux try6ruHar{usx.

flpo{z.ru {payuro{epoBbrx Jrr{Irr{ft yluIlpeuhr MI{Kpo- 14 Mar(poryp6y;reutuo=-
crbro. HeHoropr,re aBropbr r,rccJle,qylor r{sMerreHue iluE'U'fr. or I{eHrpa r( xpal(}'
coJrrreqHofo Ar,rcKa r,r orcroAa crpoEr arrrrBorporrEyro MoAeJrb ryp6yreETHocrrr, pa3-
AeJTEE ee rra paArraJrBrryrc rr TarrreErltraJrbHyro cocraBJrEronlue. HaIII arraJrr{3 oT-'
rroor{rcff r( r{eHrpy Ar.rcfta. rroDroMy Heo6xo[uMo yqr.rrblBarb roJrblto pa[IraJrBH]rGr
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,(uepruxarruyto) cocraBJrflrolqyrc. ln^ lrunporyp6yJrer{rHocrr,r Mbr npr4rrEJrLr
Vmic : 0,8 Hl,r/c, cpeAHee BHarreHr,re, Ha Horopoe yHaBhrBaror r,rHoroqr.rcJreHrrr,re
rlccJreAoBaHr4fl, Rhrrro.rrHeHHrrre rrocJre 1970 r. (cr,u. I27,2Bl). Boree paHHr4e orrpe-
leJIeHL{fl Trnio UM€IOT HeAOCTaTOqHyIO TOIIHOCTb I,I3-3a HeHaAeEiHOCTLI I4I,IeBIIILIXCtr
TorAa oI{JI ocr{H,'l,IIEtopon. Ana;rou4qHo AJrE lraHporyp6yJreHrHocrr{ 6srno uprnur-
ro BHaqeHtrre %,,ac:1,6 xu/c (crr. l27l), tlpu cBeprxe cr{}rrerr,rqecxoro cneKrpa

'c rraRpoTyp6y,reurnocrsrc npo{r.rnb nocJreAHefi cqnTancs rayccoBbr}r.
CneHrpa,rsnble .Tr{Hr{r.r y[r{pflIorcE TaI{ine BcJreAcrBI,re croJlr(HoBeHufi aro,\roe

a oxpylrialorql{lrlr qacrr.rqaur,r. .("nr yuera aroro a$SeHTa npr.r BrJqr,rcreHr.rr,r xoa{-
$tttltreura ror.rlotr{eHIIfl B JII,rHr,rr4 BnoAr{rcrr napaMerp BaryxaHr.rrr y, xoroprrfi o6r,r.r-
Ho cxJraAblBaercfl rIB Tpex cocraBJrflrorr{r.rx, o6ycnonlenHbrx paAr4ar{r{oHHbrM aa-
TyxaHrIerl, o(r(renrorr IIItapxa (neauuoqeftcrBr,re c Bapflir{eHHr,ruu vac'rr,rr1arrur)
r4 cLIJaN,Itr{ Bau-4ep-BaaJlbca (cronxHonenr.rr c nefirpaJrbHbr}rr4 rracrr{qa}ru). floc-
ae4nufi e{{enr B cJ}rrrae Co;ruqa, Rar( r4aBecrHo, r{rpaer Ao}rr4rrr4pyroqyrc poJrr,.
Coornercruyloqyro erly Berlrrrl.IHy BaryxaHrnn 1'y61y o6r,r.IHo Br,rqucJrEror rIo r{B-
necruoft {opuy.rre Vrrao.tr,4a, oAHaHo oHa l{oi+ier AaBarr, BaHr{}rieHH},Ie BHarreHuE
?vaw. Snrnupr.ruecxlrNl rlyrer'r uafi4en [oilpaBorrHr,rii l,troiriureJrb H arrrNr BHarre-
rlr4flNr, xoropr,rft cor'.rracHo [27] cocran nner 7,3 4.ua Fe; 1,7 4.rrn Ti; 1,6 4na Cr
ua Ni. flnn ocr&JrbHbrr aJreNrerrroB M6I rrprrHrrJrr,r nonpaBor*trfi l,rnoxtutenr, 1,5.

Cylrltrr ro cocrorrl{LIflr,I A,rrfl pTyrrr rrbr Bbrqr.rcJrff,rrr.r c rroMoqsro gannr,ri I4puuua
[29 l" ,I]pyruc l{era,qrr pacqera cr,rHrerr4qecxr,r\ c[exrpots Nro]r{Ho uafirr,r n [121.

4. Onpe4ereHi{e coAepir(anrrfl pryrrr

Pac.Ierlt cr{IITerllqecl{r{x crrer(TpoB B Tpe-\ yKaBauHr,rx tsblrrle r4HTepBaJrax,
BItrIoqaIoqr{\ .[r,rHrrrr Hg I, 6i,r.rri,r BLrrroJ]HeHr,r npr.r paBHr,rx coAepiriaHrrflx pryrr{.
Cna.ra;rra N{r,I npr{HirlraJrr.r BaBeAorro BatsrJrreHHoe Brraqerrue lg e (Hg), norolr noc-
TefIelIHo )/r{0Irr,IIIi\.-rr.r eIo,406r,rnaflcr, Har,rJryqII]ero cor.Jracrrfl c na6;rrogaenrtu
cner(rpoN{. l'tlcclrorpnlr peByirr,TaTri TaHoro a}raJrr,r3a AJrfl HairiAoro yqacrRa or-
"q 

eJrr,Ho.
I-Ia puc. t cpanlrtrnalorcfl peayJrbrarr,I Ha6[]ogeHuri r.r Br,ruflcfleurafi B r.rHrepBa-'

.re 5460,0-51161 ,8 A, cogepaialrleN{ "rrrdHrrro ilg I 15460,74. 3arv.cr. na6.nroAae-'
Iloro cner(rpa, tsBflrarI r4B.arJraca [13], rroHaai,rBaer pflA peanr{x Jrr,rHr{ft, olua r,IB Ko..
ropblr c g.rrr,ruoli Bo.{Frr,r 5460,365 A n [15] He oroiriAecrtsrreua (ue y4aeT ca ce oro]It-
AecrBi4rb r,r c rolroqrrro crr,rcna l14l). B HerrocpeAcrnenuofi onpecrHocrrt "rrr{HI{I4
Hg I nraglra c.,ra6aq rr rrrr,rpoHarr 6;ren4a, r{oropyro }re yAaercfl IroJrHocrr,ro o6r'nc-
rrl,Irrr Irpr.rcyrcrBllLrN lro.rrbno o4nofi r,rJrr,r [aiiie AByx.,r].rHr.rfi, Hg I ]u5460,74 u [4n I
1,5460,65. tIro6r,r reoperr,rqecnr.rii upo{lrrL rrr{rrr.rr.r IIg I ue oKaBarrcfl rry6are
ypoBI{fl rra6,rrrogaerroro cilexrpa, Heo6xo[r{}ro rpr{rrrrrb 1g e (Hg) :2,9 Arrr }Io-
ge;rn lIt\I r,r lg e (ilg) : 2,8 4;na rIoAe.rII,I FISRA. I-Ie6orrsruoe paBrILrqI,Ie B cogep-
)r{aHlrlr p'11,1r, cnrr3arro c retrr, rrro B }roAe"rrr,r IISRA re}rleparypa Ha Ba[arr]roli rry-
6r,rne necno.rlr,Ho Iilririe,.relr s Hl\,I. llo roit ine rrprrarnrrc Bce Apvrr,re Jrr{IrI{LI nprr
BtITII.ICJIeI{I,Irr-\ Hil ocHotse ltISItA or{agr,rnarorcn 6o,uec ury6oxr,rNr[ (co4ep;italute co-
ornercriiyrorrtrr{.\ D.rrerrerrron AJrfr ur,rr i!rexcuponauo).

Iiax 6y4el rronasarro Hlr;rie, rraii4euur,re BFrarreHufl lg e (FIg) : 2,8 +- 2,9

'rB.IIEIOTC'I 
CyI4eCTBLTFIHo 3atsLI[IeFIHLItr{IrI, I,I peanL}IOe COAepTI{aHI,Ie pTyTI,I Ha CO.TIH-

qe Ao.rr,.rilro 6r,rrr, rro xpaiineft rrepe Ha riopflAon rrerrbrrre. I{o ror4a Jrr,rHr,rfl LIg I
?u5460,7 lt crrlnoBrrl'cfl cro.ur, c,rra6ori, .rro r-rc ]ro;.ricr o6T ,ncur,rrr, lra6nro4aeltylo Ae[-
peccllrc Ha lrrrc. 1. C)rcroAa lrol-rir.ro c[c,rrarr, Rbrr]oA, rrro DTa Aerrpeccl{fl o6ycnoc.ue-
.Ea IIe IlTyTr,ro, a .rrrrrrrlffN{r,r I{l]vrrrx aToil{oB r,rJrrI }IoJreHy"rl.

IIa pr.rc. 2 npc4ctar",renr,r na6.rrrcl4aelrr,rii r.r cr.rHrerr.rrrecHr.rit cler(rpLI B l4rlrep-
aane 4357,7 -4359.0 A, cogep;riaruexr rrrrnr,rro lig I )"4358,34. ITocr.egrlflfl norlaAa-
.er 1] Hpr,r"rro crrJlr,Hort.rr,rur,rr.r Fc I 2ulr358,51, n aqecr gelicrnurenbHo Ha6JrIoAaercfl
,oqenr, c,n:16an ACripeocI,Iu. ItaH y;tre orilrearaJrocE, OI{e}rr.rB DItBI,IBaJIe}rrHyIo uI,IplI-
rty aror,l Aenpeccrrrr, l'pesecc [31 uaruc.rr,.rro ert coorBCrcrByer coAeprriaHue pryrrd
lg e (Hg) .-. ,.2,'1. lJarulr pacarerr,r cr,rlrrerr.rqecnr,rx cfiexTpoB uoxaar,rBaror, alro cor-
.nacrre c na6.rircAaelu,r rr cnexrporr Aocrrrraercfl rrpr.r lg e (IIg) : 2,0, ec.nu r.rciiolr,-
BoBarE, troAe.,rr, III,I, rr npu lg e (FIg) : 1,8, ecrrr4 6parb r,roAerrrr HSRA. 3t11g1a-
qc.uufl cyul(,c1 ucHHo ueHbure? ,relr trafrgelrlrlre no npeAblAyrrleti rtr.srrn pryrll, \2,8-2,t). Pqcxo.,.liAcrrrrr] rre",rsa;r, o6r,rrcHr,rrr, cnyuaftrrxrurn otrrn6xaltr.r B cr{Jrax ogr{uil4{-

1( 6.',,



Puc. 1. Cpanaenue Ea6flro-
AaeMoro cuer{rpa (cu.rournax
.nr.tur.rn) c cl4ETerlrrrecr(rlM
(mrpraxorar) B rrurepBaJre
5460,0-5461,8 A

Pacqerhl BbrloJrHeHbI EJrfi AByx
MoAefiert corHe.rHoit arMocQepbr:
o - HSRA iZSl, tg t (Hg) :2,8;
6-H1\1 t261, se(Hg)-2,$.
yHaBaHbI rloJromeur{.a uau6otee
c.rJrblrbrx rrauurl (clr. ra6r. 2)

Pnc, 2. Cpannerrr,re r.ra6;rro-
AaeMoro cnexrpa (cruorunax
.rttuttr) c crrHTerltrlpcl{Itu
(urrpl.rxolalr) B IrHropBaJre 4J
4357 ,7 -4359,0 A
Ilyrrrrupuoii rr,rHr4efi noliaBaH
npo{ru:rs rfiHr,rll Ilg I }.4Ji8,34, ZBsutqttcroHltltii nIJll ItoBbuuclntoll
coEcplrafinr{ pryru lg s (Hg) :

a - llSnA. lgetltg; - 1,3;
6 - Hlr, ls s (Hg) : 2,0

Fzl Nd II'l FeI

4J54O

1'FC I

YI
FeI CHCH FeI NdII.i Hql Fai FeI

4Jt4O 4J,r46

Yil
FeI CH FeI

4tr4b

lgpgB f; ve ra6r,. t nra4no, rrro paa6poc B BuaqeHr.rflx | [,ilfl Ka]r{Aorz r4B Jrr4rrr4fii
?.'5460,74 14 ).'4358,34 Molr{er npr{Becrrr H HeorrpeAerreHuocrr4 B lg e (Hg) He 6o.nee.
qeM Ha BenlrqrrHy -]-0,1. Ecnu na puc.2 trpr{H.srb lg e (Hg) :2,9:ror4a clrnre-
TT:99nII4 crleHrp (nynHtupr'rafl JII4HI,Ifl) rror(aBr,rBaer BaMerHyro flrrHr4ro Hg I,
?,'4358,34, Horopar ne n-a6nroAaercg B pearrbxoM cler{rpe. orcrcAa Mo}r{Ho cAe!
Jrarr, BbIBoA, rrro oqeHHa lg e (Hg) : 2,8 -:- 2,9, floryqeHHafl rro Jrr4Hrrr4 ?iS4OO,74-
flBJttrerctt, cftopee Bcero, SaBhrrrrerrHoft, a ua6.rrroAaeMafl B oHpecrHocT:It t,5460,74.
Aenpeccr4fl He rrpr4HaAJreHr{T pryTr{.
. ^ ,{z pyc. 2 Br{AHo, qro p acqerr,r crrurerrsecnoro crenrp a B raHrepB a ne 4BS7 ,T -4359,0 A ne nornocrrrlo Boclpor4BBo[fr Ha6rroAenrdn. tr4lrercu1neca pacxo]K Ae;g1qfl;"
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CPI

N[i

vn
Gen

I

Pllc. 3. Cpanncnr,re na6lrcqaerroro clrer{Tpa (cnnonrnan ;rr,rnr,rn) c cr.ruTerllqecxI,ru (ntplrxonan)
n r.rntepnare 4045,0 4047 ,5 A

IlylrHrrrprrorl Jrlfirlrer"r noHa3au lpo$[.rr, ruHr.r[ ]IgI 2"4046,56, Blr,ilrcirelrHblli np]r ]loBbIUre]I]IorI conepH{alll{Il
pryru lg s(Hg) - 2,.q. rlplr pac(rerax c MoEcJrbro IISRA RMccro nopxlarbHoro coAep)fiaHl{fl rxelcsa lg e (!'c) :
:T,6npltuutocbnlullfllblge(Fe):?,4(crrr.reficr);o-HSRA,6-HM, lge(Flg):2,4

'Tro-Br4AI{MON{y, O6'r,flCHflIOTCE HaJrUSl4er{ },IOJIeI{yTIEpHLIX lrl4r:r,fr., H€ yUlgrrrur" u
pacqerax. Haupr.ruep, corrracHo [15] r paccil,rorpeHHo]r yqacrme r4Merorcfl Jrlortrurr

,irorenyrru, CH,-e qacrHocrl,I, Ha [JrI4Hax no;rn 4357,87 tt 4358,82 A. Blrqlacreul'rs
MoJrenyJrflpur,rx Jrr,rHr{fi AocrarorrHo cJr0}r{116l, 14 Mbr I4x He npoBoALrJrI4, Tar( Har( Ae-
TaJrrrHLIft aHaJrr4B Br,I6paHHr,rx cler(TpaJrLHI,Ix yqacrnoB He BxoAI,IJI B IIamy 3a,qaqy.

IJa puc. 3 npunegenbr peByrrbrarll aHarrl{Ba yqacrra 4045,0-4047,5 A-, co'
Aeprian{ero rII{HIIIo llg I ?,,4046,56. ,I{anurrfi uurepnal l4Hrepecen re\{, trro tscfl

r{aprr4Ha a4ecr, paBBopa.rranaerca na $oue oaIeHE, cI4Jrr,}Iofi Jrti:aurt Fe I X4045,82
(ee axuunaneHr;afl runpnua cocraBJrfler 1,17 A. t15]). H cqacrblo, cI,rJIa ocI{r,IJIrIfl-
..[opa aroft rrr,IHI,II{ Fe I ropouro ].IBBecrI.Ia (cu. [201). B ee xprt.rre r{ AoJIiItHa Haxo-

flr4rrrcfl I,IHrepecylox{afl Hac JII{I.II4s I-Ig I X4046,56. OgHaxo, HaI( BI4AIIo rrB pI'{c. 3'
:r{r4HaKr{x flBrrLIx cJIeAoB JrI{HI{r{ pryrl4 ue o6HapyiHl,IBaercfl. lloatonry B .qaHHoI\t
,cryrrae Nrbr MolneM yHa3arb roJIr,Ho aepxnrnfi IlpeAeir co[ep,rl{aHl,Itr pryTl{; o{ 1ro.
.oruorrre, lg e (Hg') 

-< 
2,4 gtn o6eux N{oAeneft co;rtre'rrroit arlloc$epbl' IISRA

:r Hl\,L
Ec.nu uplturlrl BaBbIIrIeHHoe Buaqeurae lg e (Hg) :2,9, HafiAeHHoe no nep-

EOMY YIIACTKY, TOTAA B CI4HTETEAIECI(OM CIIEI(TPE HA I'IECTE ?"4046,56 NOffBJIflETCE

*nu6uo 4eupeccn, (nynxrrapuafl. Itri*un Ha pIIC. 3) urupllnofi 6o.nee 60 uA, uro ua
.rtopEAor( [peRbrtrJaer paSperrreHr4e cneKrporpa]rilI B arJrace [131. i4urepecHo, qro
o"ofr Uurrpeccrlu coorBercrByer ar(BI4BaJreHrHar ITIIIpIIH a W7, : 0,4 vA; Har( yffie
orl,rerraJrocb, r{NreHHo ra6oe Br{arreHrre 77t HaIxeJT lpenecc [3] n,ns c,na6oft gen-
peccrdrr, ua6.nrogaertoft s o6lracrtt lttrtHtiir. Hg I 14358,34. 14uaue r.oBopfl, Aerarlr,
c ra(r{M w1 Bftorr:Ha o6uapyinr.r'lra, rr, rocr(oJrrxy n na6"nroAaeMoM cner(Tpe Ha il{ec-

,JC8

Fe

lr



rc ?v4046,56 Hr{Hanr{I cJreAoB [etrpeccfifr He Br{AHo, ero erqe pag nolrBep}fiAaer,
qro BHaqeulle lg e (Hg) : 2,9 nnrrnercfl BaBtrmeHHr,rM.

___ _Hu{ yx(e orMeqaJrocr, xoA reMneparyprr 7 s MoAeJrflx connesHoft arrvroc{epr,r
HM ra HSRA Hecr(oJrblto pagJrr4qeu. B mo4enu HSRA BHaqeHuE 7 na aalannbfi
ury6une na 100-200 f( rrxe, qeM B Mo[errr,r HM. flosroMy rrpu {uxcupoean-
HoM coAepxalrr4rr ffierrega lg e6 (Fe) : 7,60 nprrnr, fr. ;lvtnuntFe I ?u4045,82 nprz ue-
pexoAe or HM n HSRA BaMerHo trour{}r{arcrcrr r4 y}r(e He corJracyrorcfl c t a6rro-
.qaeMbIM npo{n.neru arofi cuurnofi nvr:auw.9ro6rr trpr{Becrr{ cunrerr4rrecnufi cuenrp
B COOTBerCTSr,re C na6[IOAeHUflMr,r, HaM trpr,rrrrJlocb B AaHHOM Cilyqae (r. e. 4.rra rrro-
gerll HSRA) uonuaum coAeplnagr4e rne.nesa go 7,40, Bo ncex ocraJrrHbrx cJry-
saflx MbI IltclloJrb3oBaJrrr BHaqeHrre lg e6 (Fe) : 7,60. 0ror [pr4Mep cJryE(r,rr xo-
poueft r.IJlJrlocrpal{raeft roro, KaK or nrr6opa roir. ulu uroft ruoAe.rrn congeqnofi
arrr,roc{eprr BaBr{crrr roqHocrb otrpeAeJreHrrE xrlrMtrqecHoro cocraBa cotnqa.'

5. O6cym4eHr,ro peavJrrTaroB

. B_ra6.rr. 3 co6paurr peayirbrarEr aHarrr4aa BCex rpe\ "nunrafi pryr,r. Oqeuxa
1g e (I{g), [oryrreHHaflrro Jrr.rrrr{r.r X5460,74, ssuo eanErueHa, raH HaH ABe Apyrr{e
rIr{HI4II yHaBLIBalor na 6onee HIISHoe coAep}rraur,re pTyrr.r, o oco6elruocru?',4358,34.
flo-nr.r4uuouy, cna6aa Aerrpeccr{E e na6rro-
AaeMoM ctrer(rpe sdnuau 1,"5460,74 He rrpr4-
rra4reixur Hg I.

flo .lrunrar,r 1,,4046,56 Mbr cMor.lrr4 ynaaarb
Jrrrlrrb BepxHroro rparrr4r{y coAepffiarrr4rr
lg e (Hg) 

-< 
2,4, r an xax s Ha6rro4aeurou cue-

ffirpe cJregon orofi Jrvtn:aur ue o6napymeno.
Cauoe Hr4BKoe coAepx(alrr{e pryrra naft4e-

Ho rro Jranlyrv?,"4358,34. O4nano rr ero uplr-
xoAl{Tcfl paccMarprrBarb Jrrrrrrb xar nepxnraft
trpeAeJr, rax r(am corJracno [3] o.renr c.na6as
Aerrpeccr4E B aTOM MeCTe COJrrreqHoIo cueHTpa
Mo,fier 6mm o6ycroBJrerra He pryrbro, a Mo-
rrer{yrrrrpHbrM r,roHorr SiH+ (cu. ranine [30J).

I4tax, Bce rpr,r Jrr.rFrr.rrr B ra6"n. 3 garcr Jrr,rrxb BepxHroro rpanr{r{y coAep}rtaHr,rrl

PTITI n aruoc$epe Co;nuqa. I4cxo4a r,r3 HardMer{burefi oqenxr,r lg e (Hg) no nnnrar,r
],4358,34 Lr ycpeAHarr BeJrrrrrr4Hbr, rrorryqeurrr,re rro rfoAerrflnr HM , HSRX, rrrJ trpr{-
xoAr4rr r( cJreAyror{eNry oHo[qareJrbHotry pesyJrr,rary:

lg e6 (Hg) < [,9.

?tu -orreHr{a 
co,qepiHaHr,rr pryrrr Ha co.rruqe cor..rracyercfi co BHaqeuraflN{r,r

lg e (Hg) : 1,0 +-1,3, rlafi4ennrrur4 AJrfl r.rereopr,rrots (cr,r. tl]).
.Ortrn6pr, 1985 r.

Ta6.nr.rqa 3

Peal'rr,rarr,r onpe[eJreHrrrr coAep]fi aHrrrr
pryrrr
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v/Ilr 523.94/!45

@OTOC@EPHLIE JIyIIBBI,IE CHOPOCTII
I4 TOIIHAfl CTPYT(TYPA H".XPOMOCOEPbN

B PASBI{tsAtOIIlEl,{Cfl AHTUBHOITT OEJIACTII CA i\r 135

JI. I.I(aptaruoBa, 1I. E.I(omeBaroB, E. X.Itymrxonao
M. B. Orupr, H. H. Creuausn

B pcay;rrrare LIByrIe[Irfl paanunarouqeircr ar(rr,rr]Hor-r o6racrr.r CII J\i 135 (trronr 1984 r.),
no FIr.-tlr.rrr,lrarr r,r Haprarr (torocSepnux JryqeB[,rx cKopocreii 6n,rn rro,,ry.reHbr crlcAyrorure
perJyJrbTaTr,r.

1. l{.rlt pacnpeAcJlerrr.rx .nyt1ssr,* cnopocreii xapar{reprro r{aJrrrlrr,Ie o6rurpnoir o6.lacria
ofiycra]II,Ifl (roroc{epuor.o Ber{ecrBa, oxBrlrbrtsarcil{eiinnepruii;1enlna6lrogenrrq yrracron Ha[-
6o:nee cr.r.nr,rrbrx lrtlrarlTrrbrx rio.ucii. B noc.negyronlrre Arrl.r ofiycr{arrlre pacnpoc'rparrrercfi I{a
uepr,r(lepurlnr,re] o6nacrr,r c 6once c,ra6srrr rroJrer{.

2. Ipanr,rqa Bolrbr onycxarillx BcerAa coBrraAaer c r{orrryporr xpo}roc{eprrbrx BoJror{oucrL
rprrrltlriaroulrrx fi qerrrpaJrr,Hotry {.noxxyny,

3. VBeri,rqenrlc rloror{a LI cHopocrrr orlycl{aHr,rfl (r't, noBlro)rirro, ytrreHr,rrre]irrfl cr{opocrr,I
noAr,eua) r'aaa r t[oroc{epe conpono)r{Aaercfl yBer]lrreHr,rerr norepelr}roro paBMepa BoronoHe[
rorlnor-r crpyr(rypbi xpo,rroc(pepr,r rraA Drrrrr rrecro^r.

4. Vlrcnr,lleru,Ie rrorona ]I cxopocrr.r orrycnaHrrrr colpoBolriAaercfl yrreHr,rxeHnerr [otrepcq-
EOrO pa3rrepa BoJror{ofieq.

5. Ilorepeurir,rr"r paalrcp BoJlor{oneq B cpeAHc}r tratrrer.sercrr n 1,83 -l- 0,03 par;a, rrro t{o}r{er
CBI,IAeTeJILCTBOBaTL IIJILI O paBABOeIIIIII, LIJII,I O CJILTfIIl.IIr BOJIO(OEeII.

[i. fIpellno.naracrcE, qro rrp]r ycr,rJrerrr,rr{ orrycr{aHr,rfl (rr roalronrnorr yrreHbrrrerrrrr noATre-
tna) raea ocna6nqercs ropaut.tli Ror{rorreHT cr,lcrerr BoJrono}req, a [pr,r yrreHr]rxeHrrrr oflycnarrr,r.E
Berllccrlla olr ycI'IJIrIBaercn. B ncpnolr cJryqae na6lro4acrc.:r cJrr.l-sHi,Ie, a Bo BTopor{ - pa3-
ABoerr]'Ie BoJronolieq. l(pylar BorirIox{rrocrb o6r,flcnenr,rfl cJrr,rfiHr{fl BoJror(ogerl: ycr.rJreHr.re onyc-
HAHI'I'I tsEI(ECTI]  COIIPOBO}ITAAEI' POCT IIATHI,ITIIOI'O IIOJI,fI, 1ITO IIPI,IBOAI{T IT CJII,IflH],IK) }IEJJITIIX
Marrr.rrrrrix rpy6ort.

7. CHopocrtr n {oroc$epc troA IIenrpaJ]rruoii .rac,rrm BoJroHHa, Boar{r.rnrxero B l.rccJreAyc-
uoii o6ractlr, 6r,rnr.r rrairpar]Jrerrr,r BBepx.

THE LINE-OF-SIGHT PHOTOSPHERIC VELoCITIES AND Hc, CHROI\'IOSPHE-
RIC Ii.INE STRUCTURE IN T}IE ACTIYE nEGIoN sD N 135, by L. G, I{aTTasII,oua,
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tr. E. Cozheuatou, E. I{it. I{ulicoua, l[. B. Ogir, N. N. StepanyariL. IJa-tilms and line- of-

sight photospheric velocity maps registered by integral spectrometer for the developing ac-

tive region SD N 135 (June, 1984) lvere investigated.
The following restllts are obtained.

t. The presence of the extensive region of clescending photospheric matter i-q the cha-

racteristic feature of the line-of-sightvelocity field. This region bounded the area u'ith the

strongest magnetic fiekls on the first day of observation. On the following days the descent

rvas being spreacl on the peripheric regions with the weak magnetic field.
2. The boundarl. of descending zonc rvould coincide rvith the contour of, chromospheric

fibrils adjoining to tlte central flocculus.
3. The increase of tiux anrl velocity of descending photospheric gas is accompanied by

the enlargement ot fibril diamcter above the place under study'

4. The ilecrease of flux and velocity of descending gas is accompanied by the dimi-

aishing oi fibril diameter.
5. The fibril dianeter is changed in average by 1,83+0,03 times, thatcan testify to

biiurcation of, tibrils and their restoring.

6. It is supposecl that during the increase of dcscending gas (and possibly the decrease

of gas asoentl ttre trot component of tibrit systems is rveal<ened. When the desccnding gas dec-

yea-ses this component is being strengthened. The tirst case correspouds to libril coupling and

the second case - to fibril bifurcation.
Ailother possibilitl.to explain the fibril coupling is that thc increase of descending gas

,accompanies ihc grorvth ol the magnetic fieicl that leads to thc coupling of small magnetic

t ubcs.
7. The photospheric velocities nndor thc central part ol the tilarnent arising in investi-

,gated rcrgion arc directctl uprvarcl .

B nrone 1984 r. npoBoltrrJracb r(ooneparl4BHafl Mell{AylrapoAHafl rlp_orparlnra

r pa,u^ax I{AIII <}tp;innorractuta6nrre.ro.rfl r4 po}riAeHlle aHrIlBHbIx o6"nacreft>.

B peaylrtare [B]rx ireAe;rr Ha6rroAeHr4fr. na 72 o6cepuatopr4flx noryqeH paBHo-

croporlrlrt Marepr4a,rr, rroaBoJrr,rBrrrufi Aera"TILHo ,{ccJIeAoBarr, aKTIlBHyIo o6Jracrb

CA',rc 135 (2, : .1.15", {p: -77o, rroMeHr npoxo}I{Aelrlrtr^qepea qeHrpa-Ilbrlrlfr

;Ar;nr;2i,8 nrona)_.'Bra anrueHas o6rracrr, BoBIrr{KrIa ua Connqe 21 .06 l9B4 r.,
rpyilna rlflreH B Heu'6LICrpo paBBuRa,rlacr,, 29.06 oHa 3arrula aa llrlt6' BIag rp;'u-
116I rrrrreH B pa3rrr,re AHrl rroxaaaH Ha pl4c. 1. Cnoero N'IaKcI{[{aJIr,Hol'o paBBlITI4fi

u HaLr6o.ur,ureii anrrrnrrocrll rpyilna [ocrr{rJra 25'06'
I-letr,rO Br,Iflo.[Hel{rroto Ilarrlr rrccJreAoBaHl4fl EBJrfleTCfl BT,IfICIIeIlr4e xapal{Tepa

N

' 22. O6 84

o

$o oo
o C: o'

0

2J O6 84

271o 
o 

Ro

lry ".9."'G""

26 06 84

ooo oo 
o " O

o

24- O6 B/*

ow
28.00 B+

m

dt
"@ou00

S

Plrc, f . i)cnrt;tr rP)'lrrtr,r rraren C,I{ j'G 13Ir

t l.t

,E



cBfr,afr, ABUE(eHUfi BerqecrBa B aHrtrBrrofi o6uacru IIa ypoBHe {omc{eprr c EBJre-
EuflMu n xporrtoc{epe. Hume trpeAcraBJrelrbr peayJrbrarrr Earrrux ua6nrogenuft an-
rusroft o6nacrr Cn N 735, 22,23 s 25.06.

'1. Meroguma na6rro4euuft
B Hprrucnoft acrpo{rarasecroft o6cepaaropurr trpoBoAnJrucb ABa nu4a na6-

nlogeuzft anrusroft od.iracru - HnneMarorpa{rporanrre xpoMocsepu n cBero Jrrr:

I!' Hs rr perucrpaqnE iryrreBbrx cxopocreft c uuterpalrnrru cuefirpoMerpoM.
Ho-na6rro4enr,rg ocyrqecrRJrgJrucb Ha r(opororpa{e }tl-l c lIrI@ <,Haller, d uo-
.nocofi trpotrycr(auun 0,5 A.

^A"ryrTp raao6pameuur Connqa upr na6.nro4eurrflx 22.06 6ut paBeu 12 cv,
a 23 u 25.06 - 5 crvr. Yactora cEeMKtr 8 utu4 nagp/ruuu B BaBucr4Mocrr4 or cao-
pocrrr paaBrrrrrfi ssrrenufi n xpouoc{epe Cotuqa.
_ , Ha6moner'nfl. c IrHTerpaJIbIrbrM ctreftTpoMerpoM trpoBoAr{Jrrrcb }ra reJrecgorre
BCT-2. orucanze ctrerrpoMerpa AaEo r [{1. Ilpu6op uoaaonrer raMepffrb cABrrr
qerrrpa rfilr{ecrr{ ctreHTpaJrBrrrrx ruuraft, T. e. ryqeByro cHopocTb. cpe4nexnagpa-
TuqEafl om4-6Ha uBMeperlufi cnopocrefi 30 lrc-l. Ha6rrogeur,rfl BeJrrlcb B lyrnuvt
Fe I 1,5576 A, 4rn noropoft Sanlop JlarAe paBeu HyJrro. Jly.renrre cxopocrrr pe-
rr4crprrpoBairrrrcb Ha caMolucqe ItcII-4. ,{uauerp uao6pamenua Co.nnqa paner
20 cm, Bbrcora qer,n 4". B peayrrrare cxaur,rpoBarufi gao6pamenua C6nnqa
qeJrbro ctrer(rporpa{a uoryvaJrtrcB trocJre4oBareJrEubre cxarrrr BAoJrb cyrovuoft
rrapaJrJreJru, cMeqeEHr,re no 6. Peaynrtatrr atrax ua6nlogenwfr. trpeAcraureubr B Br4-
,qe Hapr JIyqeBr,Ix cnopocreft. .{nr acero trepl4oAa Earuux na6nro[enuft 6rrlo o6-
pa6orauo. 27 ttapr: ll grr.22.06,10 grs 23.06 u 6 4ra 25.06.'Paarvrepr,r Kapr Arrf
rpex 4refi Earrrrrx na6nro4euufr cocrarnstn220 X 80", 500 X B0'fi 4SO X 60",
a BpeMf IIoryqeIIr4E xax4ofi r(aprBr paBEo 10,75 u 75 urvF. coorBercrBeEHo.
_ B ta6;rurle AJIfl xalr(Aoro IHE rlpr{BeAenr,r urrrepBanrr na6nroAenraft B qttrnlryt
H" (nropoft cron6eq), a rar(ffie ,rHrepBaJrbr cosMecrHrrx na6nro4euraft n Ho u e
rrHrerpaJrbHbrM cueHrpoMerpoM (rperzft cro.r6eq). Bperrra BcrcAy rrauponoe (UT).

,[ara

22.06
23.06
25.0ti

TIHrepeal Ha6nrog,enr,li
r luuuu H,

06h00m_00h0gm; 10h40m_ l4hofm
06 10-09 29; fi 52-14 2I
05 23-00 02; lt 07-12 3O

tr{HTepBarbr nepeHpBITr.rE HaOrIoleHr4ft
B Jrr{Hr,rrr Ho lr cnopocrefi

06h00m_07h30m. 12h20m_13h00m. 15h35n_14hrOur
u7 t0-08 00; 0B ;0-0C 25; 12 t0 -12 50
08 25-09 00; 11 05-11 20

2. Peaynrrarrr na6urogeuuft
2.1. o:co1enrrocrrr trons cnopocrefi. Xaparr:epuoft veprofi scex 2T uoJryqeu-

Ebrx ftapT ryqeBbrx cnopocreft fiBJrEercr Earnsue o6mupnofi o6nacru otrycHarrrrfl
raBa, tronpbrraroqeft BCro anTrrBuyro o6nacrn. Ilpeo6.ra4arrfie otrycnarrrrfi rra cra-
Ar{11 trOflBJreHuf trflreH orMegaJrocb r{ paree, EanprrMep, Ionacronou [2].

IL pgr. 2 upuaeAeubr rpr{ trpr,rMepa Hapr rytreBbrx cropocreft AJrrr rpex
4refi na6rroAerrufi. Cutorunrre ru*ru:r - vaon:auzrfr. uouoxurefrnux cltopocreft
(buycxanue), rxrpr4xoBbre 

-Lr{loJrrrEr{r{ orprrr{areJrbHbrx cnopocreft (uoareu).
Ilaortruru trpoBeAeHbr .repea 100/c.

- lpann^qrr Bor{br otrycxanun Sotoc{epuoro raaa pacnrrpflJrrrcb co BpeMerreM.
Ha puc. 3 noraaas xoA uBMe,enrax o{rqefi u.roqa4uouycxanur raaa (,Soi. Tau xe
nprrBeAeua trJrorqaAb rpyrrtrbr trflrer (^9r), ranran ua [3]. IIa pwc. 3 nrAno, sro c 22
uo 25.06 o6rqax uJlorqaAb olrycr(aurrfl raga yBeJrrrsrlaci 6onee ueu n 2 paea,
a BaTeM oHa yMeHBmr{Jracb.

,{,anee cJreAyer orMerr,rrb, rrro Ira {one o6racrr,r ouycr(aua.fr. nofrB:g.ilv.cr 6onee
roHnocrpyr(rypHbre aJreMeHrbr troAseMa u otrycfiarrr4fl BeqecrBa. Tam, 22,06 n o6-
Jracrr{ xBocroBoro trflTHa BpeMeHaMr4 ua6nro4anucr ne6ommue yqacrxll troAbeMa,
Eo orrl{ 6rr,ru__xpatxoBpeMeEEbrrtu. B o6rqeu 22.06 xaprnna cxopocreft gorrinruo
oArropoAHa. Ha cte4yrorquft gerr, 23,06, s o6nacru xiocrosoro rrgrrra na6uroAa-
Jracb y)fte trocrofiHrafl BoHa rroAbeMa raaa. Ee ne.nras o6rscuurr o6rrunrrur,r anep-
meEoBontrMu ABrr)fieHrrflMu, Tafi fiar( B aro BpeME fpyrrtra HaxoAuJracb Ha qerrr-
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22.06 s4 zh nt

za 06 ,4 zh ,ft^vr

t,- \Y//-s\

iinr', ( ,.''

Pwc. 2. Haprr,r [yqeBLrx cnopocrerYr

paJIbHoM il,Ieprl[I4aHe. B o6nacru roJloBrroro fltrrHa rro,qbeM Tar(E(e r4MeJr Mecro, Ho
c MeHE,rtrI4Mr{ CfiOpOCTfiMrr, qeM B xBocroBoM rIflTIle, r4 Ha MeHblrrefi n;rorqa4u.25.06
ycrofiur,rnr,re 3oHr,r noAT,eMa npr4cyrcrBoBaJrl4 nax B roJroBEoM, TaK r4 B XBOCTO-
BOI\{ IIflTHAX.

c paanurueM rpytrn.r crpynrypa cxopocteft ycrro)fir{EJracn. Ha Sone o6rqero
onycxaHI4fl noflBJIflercfl sce 6onsure or[eJrbHblx aJIeMerrroB c rIoBbImeIrHr,IMI{ cHo-
pocrflMl{ olycxaHl4fl ril rroAteMa. B 6orr,uruncrBe cilyqaeB oHrr coBtra[aror c nopa-
:lr-r4rlltu xoJIMaMr4 noJrfl Ha MarrrrarorpaMMax. Ha puc. 4 uoxaaauo cpeA]ree rro BceM
ItapTaM TIoJIOH{errue rpaHI4IIbr SOHbI OnycHaHr4fi raSa oTHocr4TeJrr,Iro MarHr,ITIroro no-
JIfl AJIE r(all{Aoro r4B rpex Anefi. I(apu,r MarHr,rrHoro troJrfl 6rrlu nm6eBHo npeAo-
craBJIeHbI rraM corpyAHI4RoM o6cepnaropura ltrarr-fhnH Jft,rsrrurcroHoM. Cserrr,re
o6nacrrn coorBercrByror N-nonro, a reunr,re S-norro. Ma puc, 4 emgwo, qr.o 22.00
o6.rracrr, _ouycr(aur{fi coBtra4aer c o6nacrr,rc yclrJreur{oro uons o6er.rx uolrrpnocreft,
a23 v 25.06 ouycxaur4e oxBarErBaer rar(?fie r,r yqacrnr4 c.na6rrx uonefi. 2b.06, ,o
BTopyrc rroJroBtruy 4nn, o6.nacrb onycnaHlrfl HecHoJrr,Ho yMeHblrraracb Ba cser
cllterJerrr,rf nocro.rHofi ee rpaHr4ur,r Ira 3arra4 (rurpzxonaa tuuzr).

2.2. csazn roHxofi crpyr(Typr,r xpouoctfeprr d ryveuuntnlr 
"nopocrx*rr. 

Hano-
H{errr4e Hapr [yqeBBrx cKopocrefi ua H"-$ororpaszu AJrfl Ha]fiAoro raa gueft roHa-
3aJIo, qro rpaHrrIIbI SoIIbI ollycKaHllfl IaBa Bcer[a IIpoxoAf,r no [epBoMy r(olrTypy
xpolrocSepnblx BoJlonouer{, T. e. rlo BoJror(oHrIaM, trprdMbrxarotrIr4M H rlerrrpaJrb-
nouy S.noxxyny. Tar, Ha prdc. 5 uoxaaano troJrolr{eHr4e cpeguefi AJrfl rpex n-oc.ne-
AoBareJlr,Hr,Ix HapT rpaHrrqlr sorrbr onycKarrrrfl orEocrrreJrbHo crpyr(Typ6r xpoMo-
c{eprr n 4anuofi aHrusHofi o6racrra gnr- 22.06.,(la 6onrurrHcrBa yqacrxoB ara
rpa}IIaI{a nepuerrAlrnyJrEpHa xpol,rocSepru,rM BoJrononr{aM, Ba rrcnrroqeHr4eM BoHbr
ueyctg.fiuu^n_ocrr4 ilyqeBlrx cxopocreft (ua pzc. 5 n eroin Mecre Jrr,rrrr{fl He rrpoBeAe-
na). 23 n 25.06 BocroqHan rparuqa o6nacru onycxaurrfi nepeMecrrrJracb r( Bocro-
ny B cBfl3r4 C rroflBJrerrueM BAecb [Byx rroBbrx {.roxxy.non . 14 s eru AHrr rpaHrrrla
o6.nacrra olycxaroqerocf, raga rrpoxo[r4Jra tro repBoMy r(orrypy ,poonocfrepur*
BOJTOHOHeTI.
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Pllc. 3. 14arrencurre o6rrtoii n.norqa/(tr
orrycriaH14fl (S6) tI rt.uolt.laAlt rp]/lr-
ur,r (Sn) co BperrerlcrI

,(a;nee 6uno trpoBeAeHo 6o.ree 4eraJrr,Hoe
corlocraBJreHle flyqeBr,rx cxopocrefi c roHnofi
crpl,xrypoft xportoc{epr,r. B rasecrBe xapaR-
rep r,rcrr{}rr.r 3roft crp yKryprr 6unu p accMorp eHbr

cpeAHr.le nolepeqHlre pasr{epbr xpouoc{epuux
BOJTOT(OHeI{ AJrs OTAeJTbHbIX IrX Cr.rCTe}L

Cor,nacuo [4] soJroxoHHafl crpyr(rypa xpo-
uoc$eprr .rrro6oii anrrannofi o6;racru rpeAcraB-
.uner co6ofi coBor{ynHocrr, I{erroqen BoJIol(o-
lIeI{, HaIIpaBJIOHHLIX BAOJIE, CI{JIOB},IX ll/,]F,ttfr-
r{arHr.rTHoro [oJrfl. B To ]r{e BpeMfl, fiaK 6bulo
noHa3aHo Haprauonoft [5], BoJror(oHqa I4MeIor
TeHAeHr{r4ro o6tequnarrcfi B cr.Icre}Ibr, pacrloJIo-
lrieHHbre rrep neHAr{r(y Jr sp Ho cr4 Jr oBhrM Jrr.rHr{fi M.

Taxr,re cl{creMbl cocrotrT o6r,rqno r{B HecHorlbntlx
qepe4ylotrIrlxca IIeir{Ay co6oft cBerJIr,Ix r{ reM-
H6rx n ap a Jr Jr eJr bHblx B o Jr or(oueq np ra6.ulrararers-
Ho oAr{HaxoBbrx paaMepoB. Bonoxonqa r cr-
cTeNrax ilpLIMbII{aIOT OAHr{NII{ UilU AByl[fl ITOHI{a-
l,rrr r( ySJraM sroxxynon, pacloJroHeHrrblx Ha
rpaHr{r{ax ycra"neuuofi xpouocSepuofi cerr(I4,
I4JII{ H IIflTHAN,I, fIA;+tAAg OTAEJIbI{AE CI{CTEI{A

daxrusec1u coBtra4aer IIo troJIo)I(eHuIo c ognoft sqeftnoft xpouoC{epnoft
iernr. Itaprauonofr [6] 6rr.no ran]r(e rofiaBauo, rrro crpyarypa BoJrononeq cyqecr-
BeIIHO MeIIffeTCE B cBflBr{ co BcrrbrmmaMl4 r4 MeJrKrrMa [oEpqaHtrEMr( B aI(TtrBEOft

o6.nacrn, a uNIeHIIo, ronepeuurrft paaMep BoJroI(oHeII yMeH-blrraeTcfi Bo BpeME

Bcrrbrrrrxlr rI yBeJrr{qrrBaerca IrocJIe lree B cpeAlreM s 1,86 -+- 0,02 paaa. B raxofi rl(e

ilpotropl{r4r.r cnaqara pacrer, a BareM y6rrraet qracflo arplx aJreMeHToB B clrcreMe.
9-ro o6rscuflJrocb paaABoeurlev* lt ctrrrflrraeM BoJronoreq aa cqer r,rx upeo6paao-
aarrrrfl rrB oAuoxoMrrorlel{rnbrx cTpyr(ryp B AByxKoMrroHeHTHbIe u nao6opor.

Har u s [6], Mrr. olpegeJrflJrr{ cpegnuft uonepegurrft paBMep TeMEbrx lt cBerJlbrx

BoJror(oHeq coorHorlreul{eM r : I l(n - 1),, rge I - norepeuuuft paauep ctrcreMbl'
T. e. paccroflHze n,relfiAy cepe4r{rraMr{ rpafirux BoJlonoueq cr{creMbr, a n - qucJlo

cBerJrbrx rr reMHbrx uonoronerl s ueft. Buayuaeuoft axrussoft o6nactu uomro 6rr-
Jro BErAeJrrrTb AoBoJrbHo MIIoro qeTfir4x I,I cTa6uilbEblx CIrcTeM BoJIoHoEeI{. ,(,.irx uay-
qenr4fl 6pa;rnCr Te IIB Htr(X, AJIfi ItOTOpbIx :raMepfiJIIaCb IytI^eJbIe CftOpOCTlI.-- lB".r'o sa22.06 6'no nccneAosaio 14 cuciem, aa23.06-19, aa 25.06 - 13'
Ha puc. 6 uprane4eu acItIIB anrusuoft o6ractu B cBere llz;rrrfr E" Ur, 22,06, rAe
lpaHrrrlbr uayqaeMblx cI{CTeM BoJIoI(OEeq O6seAeHbI OBaiIaMtr. ,(nn Hamgoft cu-
creMbr BoJroltoHer{ orrpeAeJIfJlcr cpe4nuft rrotrepequblft paauep BoJIoI(oEeq r c Bpe-

uennurm paBpellerrlleu or t go 5-10 urr. ?Ialtepeur,rfl trpuBoryufr"cb ToJIbr(o tro
11aApaM c xopour{M rl orr[rrubrM ftaqecrBoM uao6paxenufi, qro qocraBuJro or(oJro

100 nalpos frnn naxtgoro Arrfl. Cpe4uenra4parr{qecran omra6Ha Beflrlql{Hbl r frpfr'
Mepro paBlra L.220 x*l,

,{a,1ee 4.na xaxgoft clcreMbr uo Bcefi ee trJrolr{aAl{ I[ Ha Bcex Haprax onpeAeJrfl-

Jrrrcr. rrorogr{ rroAbeMa u ouycr(agllrfl Betq,ecrBa F:)$rcV, rge 
^S7, - trJrorqaAb

Melr(Ay rrBoJrr{Hr,Iflt\{u V1, t Vrr*t, & V : (U, * Vr*r)12. Itpoue /, 4nr--naxtgoft

"r"raru, 
6ruu oupe4eJleHbl cpeAHUe CKopOCrI4 oIIycKaIII{fl ra ubgreua Vo I4 Vo,

Vo - Fol So il Vt = Frl Si, rge 14o v Fn* troroltll orycfialll{fi u troAGeMa Bs-

qeCTBa B CIICTSMS, a Se n Sr, - ulOqaAI,I OtryCHaIII{fi I4 IIOA'beMa B TOft X(9 CI4CTSMe'

Ha.{ectgeuuoe paccMorpeHue IraMeHeHuE co BpeMeIreM ReJIU{tr{Hbr r troHaBaJrOt
.lro na6nro[alorcfl BHaqr4Mbre rrBMeHeHEfi trotrepeqHolo pa-3ivr9pa BoJror(oHerl B r(a}It-

.qot ,a 
"""ru*. 

Ilpu,arorvl ,r IIBMeEferca n tlpegenax or 1000.fo 4000 mm. B 1yrle-
B.bIx.c6opocrgx r4 uoror(ax rax)fie na6.nro4arorcrr.r(oJre6auzs. Oco6enuo flpr(o aro
BIrAIro AJIfl cnopocTeft u IroToKoB otrycral{I4f raaa. CouocrasIeHIIO KprIBbIx IIB-

Melrenr4fl BeJIr{r{rrH i w Vo,,Fo co rp6*a""* Bo MHorI{x cflyqasx o6uapylxlrnaer
oAtrHagoBbrft xoU, B xa.recrne,rrprrlcepa coflocraBJlen?Ir,p-eayJrbraroB rrBMeIreEEiE

r,.M F.o Ha pr{c. 7,.ar 6 11o1a3aghi np]-rBbreuarueugnnfi.r v, Fo [,]Ir AByx cl4creM.Bo-

Jror(oHerl 22.06.1984 r. B reqeuue 1,5 u. :j : i :

7.1.4t

"fn.ln.
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P]Ic, 4, .Pacrro.noitieur.ro rllaHLlrUJ rJorrLr orr)rcnaHl_q orrrocllreJlr)rro uarulrlloro tIoJtrI (c1,nom-naa lrrHrrR)

Fto,rrr,r.rectneHHoe cpatsHerrr.re Hpr4Br{x r r F, z npouogra.rocb cJreAyroqr,rM o6-
pa.3or{. I.Ia xpr'rnux r 6panr.rcr, Br{crper{aJrrrHbre Brlaqe}rr4rr /i,ax , .,rrjn"160 cJryqn-
en). ,(.rrn arr4x )rie rroil{e}rrots no Hpr,rBblil{ F u V 6pa;rlrcr, 

"ooroo""r"yrollr4c 
Bgaqe-

ttus fi' m 7. 3a'renr AJIfl HalliAr,lx AIryx rocrreAoBare.rrr,Hbrx 0r{crper{yr{oB onpeAc-l trJtutcb BeJrrrqr,rHrrr I{r. u I{y, Kp:
/., - r'r r,, I", . J'l . u 1,, y''I1\,'= (Z=n)=i Kv-,i-,1 i [(r-,7fi12,

rAe r'rlrlleHcr,r I r.r 2 0urocsrc.s H noc.lre[oBillr€rrr;rrbrrr sHcrper{yil{ar{.
Ha pr,c. 8 nonaaaur,r peayJrrrrarr,r ra*r{-\ onpeAeJreHr,ri gJt^r nv,,. rlo ocu op-

AI{Irar orJro}Ite}Ibl 1(,,, a no ocn a6cqucc - coortsercrByroqr4e trr[ Bl{aareHrr^ Kir,.
Han ou4no I4B DTo.o pI4cJHKa, ilpanrr,qecxr,r Bcc rorrfirr pacrroJroir{eHbI B rrepBoM
I4 TpeTbeN,r r(RaApaHTax. 3ro oarra.raer, rrro r u V,, r.relreHsrorcg 

"rr"po*rrro.- 
Oo_
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Plrc. 5. Pacrro,rronteurre rparrr,lr.lbr aolrbr oflycr(aHr'rfl (cilJloilHar nnnr.rr) orgocr.rreJlbHo crp).Itry-
pbr xtrolroc$epl'l 22.06 1984 r.
(lTp(..irHaMu ytiilSallo 3i\polHAaIou,cccfl DoJIoriHo

peAe.rreHHr,rit rro 3rr{[,r r,r3N{epe}rr,rEN{ I(oasouql,IeHr HoppeJ]fI{I,II,r paBeH .R : 0,85,
a flpr,r conocraBrre]Fuu [(t. n [{po,A : 0,80. Peaynsrar r'Io?ItHo c4opu}rnrpoBarE,

cJreAyrorqr.rlr o6pa3oNr: pocTy nonepeqHllx pa3MepoB BoJroI(oHeI{ r coorBercrByeT
ytse.rrflrreHr,re [oroHa I{ cr(opocTl4 onycHaloqe]loca tseqectn& /o, a yMeHr,IrJeHLrrc r
cooT8eTcTByeT yNlel{brrleHrre oTr4x IleJILrqr{H.

,I{,.rra nognr.r}raror.qerocfl r'aaa peayJrE,Tar }Ieuee yBepeHHEIfi I4B-Ba rfaJloro Ho-
.Jrr,ryecTBa r,IaTepr,raJra. Ilo Telr He N{eFree Mo}rtHo cr(a3aTE, arTo c yBeJII{qeHr{eI\f pa3-
Nrepa Bo.rroHoHeq cHopocrrr [oA6eN{a r{e yBeJrr4qr4Barorcfl (ua o6uapyE{eHHblx 30
C,IIyYaEB POCTA T g 77 CJIYqAflX I,INIE,IIO N{ECTO YMEHLI.IIEHI{E, B T5,- NOCTOflHCTBO IT

Jrr4rrrb B 1r cn)r.rasx - yBeflr'rqeHr're CHopOCTI{ nOI{'6eNIa).
Sareu 6r,r.rrr oupegeJrer.rbr orHorxeHr{s BHaqeHr,rfi r B coce[Hl{x DI{crpeN{yr,Iax.

f]ln Terrie DHcrpeN,IyN{oB onpeAeJrEJII{cr cxopocrl,I 7,,. ConoctaBJlflJllrcb oruo-
IIIeHIIf tl1x1/ir111i11 I{ COoTBeTcTBylolI{l{e I4N'I oTHoIrIeuun V,t rro*/7r rr1rr. PeByJtbtaT
npe[craB.rreH Ha prrc. 9, a,6. Prac. 9,17 orHocr{Tcfl n pocry o6eux BSJrI4-II4I'I,

a pr,rc. {), 6 - H crraAy. Paa6poc rorren r-ra rpa(bI4I{ax HeBeJrIrH. Cpe4uee aHaqeul'le
r,.,r".//i,ri,, paBHo 1,83 + 0,03. Cnopoctr.r HoJre6rIJorcfl oltoJro rofi )fie BeJrI4rIIrHLI.

B;rr'raHoe H [BoftI{e SHaaIerII4e orHolreHl4fl r-1*/li1irl ,\Ioi}ier 6r,rrr, sbrasaHo, r(aH

DTo rr gr1141nJrocrr paHee [61, paegeoeHr{eM r{ BoccraHor]Jlel{lrelf r(aH I{eJIoro Bcex
I,IJIII AIACTI,I BO.T]OKOHEq B HAili[Ofr CI,ICTEI{E.

lJa ocHosarrr.rrr Bcer.o cr(aaarllrol.o o xapanTepe r,lar,reHeHl4fl rloroHa LI cHopocrl{
orrycKaHr,rg r4 cnopocTr,r rroAGelra ra3a, a Tanffie BbrBoAa o BO3}IOE{HOM paSABOeHrrr{

T4 cJ114'IH1,Iil Bo"TIoXoHeI{ N,IoiliHo nPeAIIoJIOiI{tr4TI,, IITO: 1) NPU YCI{JIEHI{I4 OIIYCHAHIIfl
(r,r noauoaiuolr jrr€Hr,meHrrr{ rroAt,erfa raBa) ocJra6[rlerca lopa.tr.rfi ftoN[[oI{eHr cI{-
crer{ tso,-roxoneq; 2) [pr{ yl{e}rr,rrreHr,rrd onyc(aHr{fl oH ycr{JrlrBaerca. Ilepnr,tfi c;ry-
qafr coortercrByer cJrrrflHl4lo, a Bropofi - paBABoeHuIo BoJronoHeq. ,U,pyrafl Bo3-
MoiriHocrr, o6tqcrreurrs cJrrir,.rrrz,tt BoJroHoHeu - oro ro, qro ycllJreHrle o[1rg6nrffi
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Prrc. 6. Dcrrrl aHlrrnrroii 4KM
.o6.rrtrcru Ir JrIlHlnr Ho"
22.()6 1984 r.
IIrrluo u BoJroHHo aarlcl-JHelrbr.
(1l;rortrryru uauecertlr ue,lrnoii
urpuxonxorl, TerrHbtc BoJro-
HOlrqa - cnJloUIl{LrtItr oTpcS-
r{anrx ;/L70

2000

,/o00

d

I"o

F,0

1

o

2

0

,_7000

Prrc. 7, I lurroHcrrrro r (r.ou- 2CO0titt) tt li,, (ltlt1,irtnrr1 p.rrR

lIByx ctrcreNr BoJror{or{eq /OO0
22.0$ t9B4 r.

o6h oo- zo 4o /,th oo^ 2o 4on'(JT

BeqecrBa cotrpoBo?r{Aaer pocr MarHr4THoro troJrg, noroprrft trpr4BoArrr r( cJrrrflEuro
MeJrnrrx Marurr?Hbrx rpy6ox.

Ocranosur{cff raH}fie Ha xapar(repnrrx oco6eHrrocrflx troJrrr cHopocrefi na yqacr-
rte BoJror(Ha, Bo3Hr{Hrtrero o sauaAuoft sacru r4ccJreAyeMoft nalru o6nacrn.
Ha puc. 5-ono ou4no B rraqaJrbnoft cra4ralr cBoero pururrrr (cu. crpe;rnu)- a;;
BoJror{Ho o6pa.aonarocr a o6nacrrr IIoAbeMa Sorocsepno"o ueq'ecrra Ha Mecre cy-
rqecrBoBaBruefi pauee uelloqHu BoiroaoHeu. B reseuue Bcero treprroAa Hamr,rx Ha-
6.rrrogerufi r{eHTpaJlbrrafi sacrb BoJror(Ea trpuxoAr{Jracb rra ycrofiuranyro o6nacrr,
rloAbeMa BeqecrBa, rc)HlroMy ero r(oHr{y coorBeTcTBoBaJra SOHa OUyCr(aHIrE, a B
pafione ceBepuoro rtoHr{a aHaK cr(opocrr2r MeHEJrcfl.
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Pnc. 8. Cnaar, fr,. tr l{uo

Plrc, 9. Cnxsr, r*,,,/r;i,.,
c 7urrr"*/fu-i,, AJrfI cJrY-
,racB .\'tsoJr u,rcultt (a) lr
) uerrrureHuH (61 o6ettx
BE.TII'IqIIH

-/n

maT/ mLn

-45 45 lofrro

n

.-
aa

lr','
2 J 6^or/vo^r,

3. Br,rno4u

1. O6;nacrr, onycxaHrrrl t[otoc$epnoft rtarepratr n nepnnrr,l AeHL Ha6JrIoAeHIrfl
oxBarbrBaer pafiour,r rrarr6oJree cr{JIbI-Ioro trIarHr.ITHoro norg. B fiocJre[yloqlte
AHr.r onycRaHlre paclpocrpaHfrerca ua uepr.Irpepilrlur,re o6;racrr,r c 6olee c;ra6rrlt
II OJ] CNI.

2, lpaulrqa Borlrrr otrycxaHr,rrr BcerAa coBrlaAaer c r{onrypoNl Bo.rIoHoHeIL ilpu-
r\rbrx arotrIr'rx H rleurp aJr r,Hor,Iy dlr orlty JI y .

3. Cpanueur{e r,rar{eHeHr.rii nonepe.rHLIx paar{epoB BoJroI{oHeII B paBJrIrqHLIx
yqacrxax ar(Tr,rBrrofi o6nactra c IaBNreHeHr.IeNI rlorol{oB orlycr{aHrtfl, a rax}Ite cRo-
pocrefi oilycltaHr{fl L{ rIoAT,eMa IaBa IIOHaBaJIO:

a) yne.nnveHr{e rroror{a r4 cr(opocrr{ otrycxa}II,Ifi (rn, noauoinHo, yrfeHblleul4e
cHopocrr{ uog.reua) raBa B {oroc$epe conpoBo}IiAaercfl yBeJrlrqeurreil{ tronepeqHo-
ro pasMepa Borror(oHel{ roHI{Ofi crpynrypbr xporloctfeprr I{aA 3rI'rM MecroM;

6) ylreur,urelrrae troror{a r4 cnopocrrr olycxanrlfi conpoBo)r{Aaercfl yMenbme-
Hr4er,r nolepesHoro paBr{epa BoJroKoHeq;

ts) r4aMeHeHr,re flotrepeqHoro paaMepa BoJrol{o}Ieq npol{cxogl4T B cpe[HeM B

1,83 + 0,03 paaa, rrro lrolr(er cBr{AereJrbcrBoBarb o paBABoeuuv rr cil\tfrHrlu Bo-
JroHoHeu.

4. Ha ocHoBaFrI,IrI co[ocraBJreHl4tr cxopocrefi cporoc{epuoro Betr{ecrBa c pa3-
rvlepaMrr xpouocr[epnbrx BoJronoHertr ]ro]r{Ho rlpeArloJro}fiIrrb, arro npr{ ycItJIeHI,Irl
onycnaHr{fl (u noauonrrroM yMeubrrreHr,rr{ troA'be}ra) raaa ocJIa6Jrflerca ropaurnft xolr-
uolreHT cr{cTeM BoJror{oHeq, a IIpr{ yMeHr,merILII4 olrycHa}Il4fi BeqeCTBa OH yCI{JrI4-

BaeTcfi. B uepno,u clyqae ua6nro4aercrr cJrutru'vel a Bo BTopoM - paBABoeHI{e
BOJTOT(OHeU,
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.,(pyras BoaMolr(Hocrt o6rscneuvrfi" cmrwrrE BoJIoI(oHeq: ycIrJIeIrI{e otrycna-
Irr4fi BeqecTBa colpoBolr(AaeT pocT MaTHT4TIIOIO trOJrg, rITO TIpUBOAIIT I( CJII{flHrrIO

MeJrr(r{x MarIrr{TIrr,Ix rpy6on.
5. BoloHuo, BoBHIIItlIee B lIccJleAyeuoft aHrusHofi o6nactu, o6paaooanoCr

B Bolre IIoAbeMa {oroc{epnolo'BetrIecrBa Ha Mecre cynlecrBoBanurefi panee qe-
roqfir,r BoJroHoHerI. Cropocru n {oroc$epe rroA qelrrpaJIbHoft rlacrblo no;roHna 6u-
Jrrr HalpaBJrerrbr BBepx, a Ha ro)nHoM ero HoHqe nnua. B o6lactu ceBepHoro Holrqa
aoJroHlra BrraH cHopocrl{ MeHflJrcrr co BpeMeHeM.

"{cna6pr, 1985 r.
"Ilnreparypa

1.. ,[uTnoecnufr JI .8., Ito)t(elanlos Il[. 8., Cm.enarmu, II . E.- I,lm. Itprtu. acrpo(xI;. o6c.,
1986, r. 74, c. 142-158.

2. lonacrcn C. il.- I{an. Itpr,ru. acrpo{ua. o6c., L967, r. 37, c. 29-43.
3. Co,rrle.rrsrc AaHHbre, 1984, N 6.
.4. Cnte.nanoa B. E.- IIan. Iipr,rrr. acrpo$rre. o6c., 1958, r.20, c.52-6i.
5. Kapmatuooa JI .1.- IIau.-T[pi,nr. ac'rpoQrle. o6c., 1985, r.7L, c.68-79'
6. Itapma.utoaa .II . f .- I{an. Itpr,rrr. acrpot}na. o6c., 1986, r. 74, c. 10I-11,2.
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Ar{ooBPEHIII{AJIbHbIE HAEJIIOAEHITfl
OCIIlIJInflUltlt flPt(OCTm OOTOC(DEPII COJIHIIA

f . B. fir,r4roncnlrir, B. A. f(o'ros

j{.rrn perlrcrpar(rrrr o'r'rrocr.rrorrr,rrbrs (qcnrp-xpaii) tlrivxtyalitrrt Rpnoctr'r r}otoc(repsr'
o6yc.rron.neunsrx rno6anrnbnrlr ocrlr'rJrJr.flqr,rRlrr.r Co.nnqa, lIpr.rrrerena r[oro4rroguan rIarpIIr\a ,

na rioropoii c rrorrou{r,fl] irarrepur-o6cHypLr crpor,rrcrr 71r.rr[patrlr'ronroe r,rao6parrtenr're Conuqa
(I: 0,82 rtrru). Hir5.rrolcHrrfl Br,rrrorlHcHrrr B t9B3-1984 rr. B rearelrl,Ie 86 grlefi (448 u).

/(arnr,re rrsrrepeuuii aHaJrrrlT.rpoBaJrr,rcr, B Ar,rala3olre qacror or 55 go 165 rtxf{ (ueplrogn
'100-300 lurn). flo.rrl.vcHr{6le crlcnrpbl rrorrlr{ocrr,I cyrr{ecrBerrr{o orJrr,rqarorcrr or ccaoua n ce3o-

Iry, lrro o6-yc;rourcno, rro-rlr'r/liurorrlr: a) rl;lreneur.rell <ua5;rro4areJrLrrbrx onon> (aft{enr cltBa}ri-
rroc'rl), 6) r.rr,ranlrerL ArreRirr,rx rperrAoB r'rric'rpJrr'rerlTa"r]brroro 1r arlrocrpepuoro ttpor{cxo}Ii1elrrlfl,
r) uolrrro;,rturuI rrBrrcHolrlrerr crrerr]rllil rrorilrrocrr.I carrrrx coJrrrcqrrr,rx oc{r,rJrJInquii. Bc.ncgcmne
{lJroirirroro rapaxTepa cirerirlloB, r'71c 6o,nr,nroo qrrcJlo flr{fior] rtpeBbIUraer ypoBelrrr 3o, Lrgeltr:Ir(ttr-

Italulfl r[.1]{oB I,I yBepelltroo oolocrarJrorrllc co cleltTparfiI r{orrlHocrll, tloJry(refllrbrl{Lr parlec Ha

ocrrolJo Aolr.rrelloBCr{r\ rnrrcpenrrii, orta3r{Barorcfl uccbrra rpyllrrblrrrr.
Brrccre c relr, oilrrar(or rraTlrrr 71arIHr,Ic [or{a3r,rlaror nprcyrcrB]re ocr{l.rJrJrflqrlr,r c lrBBecrirIill

[o]lrroAorr 160 rrr.rrr. Cpcgnax arr[]r'rry/{a atoii rrogr,r xo.re6alrr.rii cocraRJrrrer - 5. t0-5 n e7ln-

rrrrr\ir\ cpel(rrer"r .flpnocrrr Conrrqa. i)ro coornercrBlor - (0,2-2,0) . 10-o Arrr rapuonrr.rccnoii
arll"rrlryilLr 1tiO llrrn Baprraqrrr rro'rorta rrJiryarcrrr.rfl rcero Co;rnrqa AJrrr yr{a3arrlrofo clcrirpaJrr,-
floro llr.rana3ona. CnrrTlercr],crBa B rroJrr,ay peaJrl,[rocrr{ 160-lrr,rn rre]ll.roAr.rq]rocril ro"rryrlolrsr

[yTClI CTaTIICT]ItIeCI{OIO aIIaJIII3tt /(aIIIILI\ II TtpI'IT1'IaIeCltOfO paCCIIOTpCIIII-A IlO3lIOmrtlTX I'TCTOTIHII-

T{or} loi,rirroro 160-rrrLn tt(-ri]rroila, ln.rIrorrrlfl :rr[fcntrr, B]rocr{lrr,re r.telruoii atlroc{cpoii.

DII,'FtrRENTIr\L OBSIJRVATIONS OF TFItr IIHOTOSPIIERIC BRIG IITNtrSS
OSCILLATIONS OF THB SUt\, \ty l,. V. Didltousku, V. A. I{otou.- The p}rotodiodc arral,
ilhrminatcd hy the pin-holc irnagc o{ the Sun is useil to measure relal,ivc (center-to-Iirnb)
brightness variatlons oI the photosphcr:c at 0.82 pm, associatecl rvith global oscillations oI
thr.r Srur. Thc ol,rsirvations pcrlorrnod in l9B3 and t9B1+ cluring 86 clays yielded about 448
hotrrs of data on the difforenl,ial brightucss oscillations.

llltcse tlata ri'ere'ala1\,set1 irr the frcqucncy rarlgc irom 55 to 165 pLHz (100 to 300 rnin ir
pcriod).'Ihc porier spectt'a ohtained var'\r cigllil'cantly from scason to season, presurnably
tl rrr'1o (l) chartgos oI ro]rsot'r'aliorrirl rvirrtlorvs) (srrnpling oItorl), (b) tho inlhrerrcc oI rlril5'
tlends oI the instrr,trnental and atmosphcric origin, (c) plausiblc changes oi thc true slrectl'run
oI solai' oscillaliorrs. Birarrso oI llrc comIloxiiy ol the portor'"1,o"llim arrr'l largo arriorirrt, oI
pcaks crcceding the ftirmal 3-sigrna colficlelcc level, bhe identi{icatiori of peaks ancl reliable
compat'isotr rvillr llro o.tislirtg pou'ot'slroclt'r in[crlccl IL'om Doplrler ohscrvations, alrpcrr Io
be so Iar harcllr, accessiblo. I I
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Nevertheless, our data shows the existence of global oscillations with the well-knownr
160-min period. The mean brightness amplitude of the data for this 160-min mode is found
to be - 5.{.0-6 in units of average solar brightness. It corresponds to - (0.2-2.0).10-6 for
a harmonic amplitude of the 160-min variations in the solar irradiance in the 0.82 pm spect-
ral range. The authenticity of the L60-min signal is established by a statistical analysis and
critical consideration of spurious sources of a potential 160-min periodicity including effects.
of the terrestrial atmosphere.

Hamefi qeJrbro 6nrr a p erucrp aqun reproluqecxux npytrfi ouacmra6rmrx S.nyx *
ryaqltft Epltocrl[ {oroc{epr,r, o6ycnonnerlrbrx rJro6aJrbrrbrMrr ocr{uJrJrrrluf,Mu
Cornqa ll r,IMeloqux corJlacuo ouy6nuxorauHbrM AaEHbrM oqeur MaJryro cpeArrcro.
autrJrrrryAy, <10-u B eAr(Hrrqax cpeArrefi flpnocru {oroc{epn.

Ha6nrc4erus. 11,-4l troItaBaJII[, .rro 160-Mr,rE uro6aJrbubre ocquJrJr.Equn Corr-
qa cotrpoBolHAarcrcE Baprraqr,rEMrr rroroHa ouruqecHoro u paArrouBryqeEr,r.E. Co-
rJracno 4uS$epeuqrra;rbnbrM (qenrp - npafi) uaMepenuflM [3, 5] ornocrrreJrbuafi
aMrrJrrrry4a 160-lrun Baprraqrft .f,pnocrrr {oroc{epn s 6rr,rffisefi 7l}t-o6.racru
crreftrpa, 1v : 1,65 unu, cocraBJrfier -3. t0-5. B uepecvere Ea troror( or Bcero Br{-
AIrMoro correquoro Arrcxa aMrurrrryAa rapzaqzfi LIII - 9'10-6 [5], .rro 6o.ree
rrJIrI Meuee corJracyercfi c roqnocrblo Ao Mlrolr{urers. =2 c BepxurrM trpe4eJroM

-4,5.19-0 4nn aMtrJrr4?yAr,r (,4) napuaquft ourzsecroro ug.rryqenraa Co.rrnr{a e
treprroAoM 160m, ycraHoBJreEHbrM 6onouerpuuecr(r4Mrr r4aMepeHrrffM\r rra ctryrrrr4-.
ne SMM [6].

Heo6xo4truo orMerrrrb, qro aMtrJrrrryAa A rpu gu{{epeuqrraJrbrrbrx r,raMepe-
Htrflx Mo?fier Buasurerbuo rrpeBocxoArrrb trpeAeJr [6], uocnorbr(y npr,r 6o.irouerprz-
qecHrx rrsMepeEr/rfx Baprraqtrr4 flpKocru A.r marcrauaJrbHo ycpeAHflrorcfl KaK tro
Arrcxy,Conrqa, rax r{ tro c[er(rpy. Teoperuuecnue pacnerbr [7], oAnaxo, rroxa-
auaarcr, qro aMrrJrlrryAa ra {aaa naplraqraft apnocrra (n reuneparyprr) npr( rJro-
6amnrrx ocqr,rJrJrflrlr4flx BaMerrro Bapbr{pyrcr trpr4 uepexo4e or qeurpa Aucxa
Co.ruqa R Kparo; oHr[ rar(xre cyqecrBeuHo aaBucrr or EJrrrEEr BoJrrrbr l" u or npr,r-
MeHfleMoIo reoMeTpr4qecHoro paBpemeHrrfl .

Perzcrpaqur (Hraara)ueproAtrrrecxrrx {rymyaqraft apxocru {oroc$epu aarn-
Ha fiar( AJrfl r4ayneHrag 160-uun r,r Apyrlrx nore6anraft Conuqa, rar( rr [JrE yronte-
Hufl pasrlrqrafi uemgy csoficrsaMn rropMaJrbnbrx MoA Kore6aHr,rfi, trpegcnaahrBae-
MhrMr4 paaJr[qubrMr{ reopr,rnMrr, r,r {axrrauecnrrMr{ peayJrbrarauv na6rro4ennfr. [7),
B qacTHocrr,r AJrE otrpeAeJrenlrfi Br(JraAa B ocr{urr.sr{nra .r a{{enroo, Br,rSBarrHBIx
(Hecepocrbrol armoc{epbr rr orr(Jroneu:zrflMla or JITP B BepxHr,rx cJrorrx {orocSe-
pu [BI.

,{erenrlrponaHrre BpeMerudrx {ayrtryaquft LI/I, B qacrrrocTra AJr.E rrepzo,qa.

P : 160t, rpelcraBJrfler 6onrmofi r{Erepec rar(E(e AJrfi trpoBepnrr yrBep}fiAeurrfi
Xu;rna n ap. [7] o roM? sro s Ha6rroAerrnflx gu{{epeHqrraJrbnoro AotrJrepoBcnoro
cABrrra Al,p c trep?ro4oM 160t, rrruoJrueurrbrx r Hprruy u Ctau{opAe [9, 10],
B AeficrBureJrbrrocrt4 perrrcrpr{pyercfi (Ka)fiyquficau (ucenno-)cnnur A},p, o6ycaoo-
nenurrft B ocHoBHoM aoM6[HupoBanrrrrM a{{exrolr Bparqenufi Co;ruqa rl trepl(o4tr-
qecxr,rx {ryxryaquft A.I upu rfio6arbubrx ocqr,rJrJrfirlrrfix.

,{,eranrnrrfi aHaJrrrB I4}t-ua6,nrclennfr 12,3, 5l uorasaJr, qro uHreptrperar{za
oruocl4reJrbnrrx {;ryxryaqzfi fipnocrr{ (znz, gpyr}rM!( cJroBaMrrr, {ryntyaqufr
{yuxquz troreMnerru fl [rrcxa n xparo) c [eprroAoM 160m'xax cJreAcrBtre myMa trJrrr
cyTosHbrx rperrAoB, Bo3Er4Harotr(ux rlB-Ba BJtufrIar.fr. seMHoft aruoc{eprr, Ilecocrofi-
reJrbrra. Buecre c reM MeroA uauepenzfi [3, 5] urtlen pfiA rreAocrarr(oB, cBfiBaunbrx,
B qacrHocTtr, c Jtr,etdH,uvecqoti cracreuoft MoAyJrfl{r,rr4 (lzrefinoe cr(aHupoBarrue
nl{cfia u reM caMrrM (cr(anrrpoBaurreD {ynxqnr troreMueuufinr(palo), upoqe4ypofr
xa.rrz6ponxz r gpefr{oM airer(rporrrmu. B eroM oruomertrtr 6oree EaIe}fiIrBIM tr
roqrbrM fiBJrEercE upz6op [7], 721 trJrE perrrcrpaquu orrrocrrreJrbrrrx {ryxtya-
quft xprocrlr, coaAarlrhrfi a HAO AH CCCP Ea ocnoBe {oroguoguofi unrerpanr-
nofr uarpuqrr.

IlpegraplrreJrbulre peByJrbrarhr ua6.rrrogeuufi 5-unn ocqz.rrnqufi fipr(ocrtr
ouy6ruronarrDr EaMrr B 1121. B4ecr auaJruarrpyercr MareptraJl, tronyqessnrfi r
1983-1984 rr. c rleJrbro o6EapyxrcHrrr,AJrurruotreptroArrrrx ocqtrJInEIIufi Cornqa
(uepuogu B Arrarrasore or =;100 go 300m), B rracruocrlr - c repaoAou P : t60m-
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1. .fiauur,re ua6rrogeului

IIpu6op Aera.rrrHo orrr{caH n [11]. 14a 256 flqeex Marprrqr,r (16 X 16) rau{opua-
ql4rr clrl4r{aercfl T0.116r{0 c 12 nteex, pacnoJro}r{eHr.re Horopbrx coorBercrByer rrflTn
yrracrnarr 4ra(lpaHquoHHoro r.rao6parHenlrr Conurla l(r4aMerpoM 11,9 uu, nocrpoeH-
Horo Karrepofi-o6cxypofi: qeurpanbHor,ry (C) r uerr,rper{ HpaeBr,rM (N, S, E, W)
yqacrr{arf,- c a{Sexu.{BH]rr\,r paaperxer{r.reu=0,18D6. Cpe4nee reilr.roqeHrpr4rre-
cHoe paccrorrHr{e KpaeBr,rx yqacrnoB p; = 0,64; i: N, E, S u.ur.r W. Hpraaan
cnexTIlaJILHofi vyncroureJrbr{ocrr.r npra6opa coorBercrByer a$tfenrr,rruofi 4.rrr.rlre
BoJIHEI )v -- 0,82 + 0,13 rrH,u. OcuerqeuHocru, Irarpr{rlbr, Br,rqrlcJreHHaa c yqeroM
nplreofi npolycnaHl,la drr.rnrrpa I{C 19 n xpr.rHort qvtscrBr4reilr,Hocrr{ Marpr{qrrr
lyIF 6, r. e. 4.rrE yrraBarruolo cnexrpaJrr,r{oro oKHa 0,82 10,{3 lrxrr, cocran.trrrer

-7,6. 1 03 apr. crr-2' c-1.
I4auepeuur,re rrpr{ocrrr KaH{Aoro yqacrxa ycpeAuflrorcs 3Bl4 sa xanr4r,re 59 c

r,t c"rly]Iiar AJrfl nr,rqLICJreHLrr qerr,rpex gu{{epenr{fiaJrbHbrx clrrHaJroB 6, .: (1" -
- I i)11", a ramlrre cpeAlrero, <rnl.ru6oRorort, 4lr{t[epe]rqraaJrE,r{oro cr.rrrraJra

6":

BAecb /c u I t - r{BMepeHHbre B reqellue 59 c cpe4uue fipr(ocrr,r r{eHrpaJrbHoro II
HpaeBoro yqacrnoB. 3a xax4yro Mrruyry Ha MarElrrHyro Jrerrry (uwta nu4e qr,r{-
poneuaru) Barrr{cbrBaercfl mecrb orcqeroB: f",6t,6N,6s,6p,6w (nogpo6ree crrr.
lll ,l2l). flpu nperraeru4 ycpeArreHrrfi cr{rnaJron 01,, 6;, paBHoM 59 c, <nnyrperrHr.reD
trryMhti yctpofictna cocraBJr.trIor ( 10-u B eArirHrrrlax flpnocrrr r{eHrpa Ar4cr(a Co.rrn-
rla, rrro ropaa4o MeHbme IrryMoB, Blrocr{Mbrx necra6r,r.nrnocrr,ro aruoc$eprr r ue-
'ToqHocrbro cncreMhr rr4ArrpoBarrrrr TeJrecrorra (cru. ur,rxe).

flpuro4urre ,q;rf auaJrtrBa ua6.nro4enus nrrnorr'enu s 1983-1984 m. B reqe-
uue 86 Auefi, B cyMMe oxorro 448,t (cu. ra6n. 1). AuanuszpoBaJrcfl gr,r{Sepeu-
rlua;rrnrrft cr4rrraJr 61., ]cpeflEermr,rft aa ramgrrfi S-uuu orpeBoK BpeMerr[. Meg.uilu-
nufi gnenroft rpeng AJrfi Ha?figoft or4enmroft aanucu (npo4ormrareJrbrrocrbro or
2,3 go 11 u) auupoxcr(MrrrpoBaJrca uapa6onoft r4 Bbrsurancs. Ocrarru (rraMepeHr{fi
MI4Hyc napa6o.na> (6) uo4oepraJrrlcb crreRrpaJrr,HoMy arraJrr,r3y MeroAoM rraJroffie-
rrrrax Etrox, xoroprrff qaer xopomee upu6nnmesrae o6rrsnoro {ypre-npeo6paao-
sanus AaHHrrx [9, 13].

2. O ro.ruocur lrsuepennfi

Ha prac. I s xasecrae [prrMepa trpr,rBeAeHa Barrr{cb gu{{epeuqr{aJrbuoro crrr-
rrana 6; aa 04.09 1983 f. Bz4no, qro Ha u;rarynrrft rpeHA, focrzraroquft n rese-
rrue AHfl -2,5'10-3 (uarraepflercx B Tex )fie orfrocrrreJrbrrrrx e4zr{ilqax, rtro vtcut-
rran 6r,) ra o6ycron.irensnrft B ocuoBuoilr rrrrcrpyMeuraJrbubrMr{ z arlroc{epnbrMtr
npmruHaMr,r (Ul , 121; cM. rar(Hre rume), HafiJra4brBarorca {nyxryaqrru c xapax-
repHbrMl{ BpeMeuaMrt =2-3 u ra cpe4neft auunrry4oft -2.70-4 (n e4uuzqax ap-
nocrrr rlerrrpa Arrcxa Connrla).

9acrl rpeuAa Mo)r(er 6rrtr nrrsnana rrepeMenHhrM rerrJroBrrrvr a{{enrou cauofi
Marprrr{Br. flpu pa6ouax yclroBtrfix na6mo4enuft ornomenlre qncra repMoreueprr-
poBarrEbrx nocnreneft Bapfl[a r(. cBeroBbrM cocraBJrEer -2.10-b. o4naxo orno-
ordreJrbrroe lrsMerrerrr4e caMoro (<caeronorol) crarnata, perllcrpupyeMoro Aaunofi
sqeftxoft Marprrr{Br, nafi rror(aaanu .na6oparopHhre ucrrrrrarlrrfl, Mo}fier Aocrrrrarb
tseJlr{qrrrrbr -7'10-3 trprr rrBMeueurru reMtreparypbr ua 1o C [11]. Jleronr reMtrepa-
Typa B 6amne reJrecxorra, rAe noMerqeHo Eame ycrpoftcrno, r{BMerrfiercfi B Tese-
Ilrre Arr.E re 6otee rrelr rra t2o C, nprr aroM uaMeuerrre ornocrrreJrbrroro paarroc?-
n-oro crrnaJra AByx f,qeex, (IL - I)112, He rrpeBocxoAur -,1.0-s na 1'C [ll].
vvutr'raaa, qro crnruar 6z, {oplrupyercs sa ocrroBe cr{rr{aJroB or 12 f,seer, Arfi
retrrloBoro rrBMenerrnfl 61 troJrlaaeM or{euxy Adz, { 70-3172L12 = 3.70-a17" C.
OOqq 4nernot rperrE JreroM, xorla Bapuaqr,rg reMtreparypbr cocraBJrrer, I A, Jq<
S 2'C,.. A6z { 6.10-a; secnoft rn oc-enuro, rpr ili i5; a'C, AOr'k fO-s.
,[nennoft rpenE, rafiuM o6paaou (clr. prac. t), .rr-ranrr qacrusio Mo)fier 6rrri o6r-
'flcHeH TOTIJI0BLIM o{{entou ycrpoftcraa. fi,ouonnzreJrBlrBrMrt ucroqur,rxaMr[ rpeE-
Aa -EBJrErorca: a) arirroc{epa (cu. u. 4), 6) nregneHEo MerrErcqaflcfi B rerreE!(e AEE
omra6xa r4AupoBarr[n u t) Baprraruu paccefirrHoro cBera.

(1)* Iu,'
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Prrc. l..flpr'ruep 3arI'IcI'I (04.09 1983 !.: )" - 0,82 ruur) ,l1r.16+epeHrlrra.irL]rorli fipfiocr1r Cornqa
(nnepxy) r.r xol( orr{Jro}rcnr,r-r or uapa6olu.recr{oro rper.r4a (nriliy)
IlJIaenbre HpI,IIlbIe - napa6o.nu, Bblrtl{cJleu}tbre rrcroAot\r Hallrra}rblxrrx HDaAparoB. ILir f uroBa,s rpg[taE cL]or-
BelCTByeT DpOrIeUr{ IepeCTaHoBI{Lr ueJocTaTa

Pnc.2. (Dryntyaqura Ea6firoAaeMoro cBeroBoro troroma or Bcero Coauqa rro Barrr,rcu 04.09
1983 r, c troMontrlro @0Y rvrarsrarorpaipa (1" : 0,51 Mr{M; BBepxy) r 4ra{{epeuquaJrbroro cr{r-
EaJra Marpr4rlu (I: 0,82 nrxlr; BEuBy)

Tosuocrr cJlelneEufl Ba CorHI{eM rqareJrr,Eo uayqaJracB trpr{ Ha6JrroAeHuflx
ocquJlJrflr{r(fi cxopocrz {oroc$eprr tgl. B [141 rus arofi rlerr,r anaJrr{BupoBarntcb
An${epenrlr{aJrbnbre cr{rrraJrbr ([C) carvroft {oroguo4no.fi marpuqrr: oHaaailocb,rrro
trpu Bbrq[raHr,ru ,4C, HanpuMep, IIo EatrpaBJreHrrro E-W ]rJrr4 N-S rrMeercfl
BoBMolnEocTb c Bbrcoftofi roqsocrrro (=0" ,15 trptr ycpeArreHr{rr Ba 1 c) xourpon z-
poBarb omu6xu rr,rArlpoBarrtra (onru6nu cJreAflqero $oroycrpoftcrBa reJrecfiorra)
B IrHrepBaJIax BpeMeHrr or 0,1 c Ao 72.r. Bburo troHa3arro [14] rarxe, qro rpr
[ocTarolrHo xOpOmIIx arMoc{eprlblx ycJroBl[flx OmII6Ha rtrAr{poBaEufl B TeqeHue
5-mnu rruTepBaJra B cpeAHeM He rrpeBbrrrraer =0",08? a MeAJrerrnbre cABr(rrr r4ao-
6paxenua B rratrpaBJrerrrr E-W Ba =77 

q Ha6rroAeHuft He 6o.nee -13'.
Cgnzr lrBo6paxrenran Connqa Ha L" B Ty raltfr Enyro cropolry BBrBLrBaer uBMe-

Eeurre (rrr4M6oBoro)) currrarra Ha Beilusuny I Ad | < 4.10-5'll7, 121. CueEosa-
TeJrbEo, omlt6mrr rrrAzpoBaHrrfi B npe4eJrax +3" BbrahrBalor rrBMerreurrr cpeAnero
ypoBHE crrrrraJra 61 re 6onee qeM Ha +1 ,2.10-4. 0ro ropaaAo Meubrue otrllr6ox]
o6ycton,rennbrx BeMHofi arrvroc{epofi u reMtreparyprrbrM a{Sexrolr Marplrr{br.

Snasuremuafl qacrb rpeHAa? rro-BuAEMoMy, cBflBaEa c trepeMerrrrbrM Bo Bpe-.
Melru pacceElrrrbrM cBeToIr4, BoSlllrftaroquM r(afi B caMoM TeJrecRotre z uEcTpyMerr-
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Te, rar( rr B arMoc$epe. Hafi IIBBecrHo [15], game AJrfi xoporlrl{x pe{paxropoB AoJIE,
pacceflrrrroro cBera Ha Arrcme Coruqa Morr(er Aocrrlrarb 5-7 %. Srot [apaarrr-
nrrfi cner Bapr,upyer B reqeuue AHfl, trpr{BoAfi reM caMrrM n {;rynryaqusu ua6;rro-
gaeuoft <{ynrqulr rroreM}reurrfl r( ftpalo), r(oropble naru npu6op perucrplrpyeT. B

ruge {rynryaqufi or{rHaJra 6a. Paccuzrarb roqnyrc BeJrr{qI4Hy paccerlrrHoro. cBera,
reu 6oree aMrrJrr{ry4y ero Bapl{aqlafi, o.IeEE TpyAHo I4II,I rroqrl,I HeBoBMoEtHo. Ho
,qJrrr oqeHon Mo)nHo npr4Hflrr,, Harrpr{Mep, qTo HpaeBbrM yqacTHaM AI,ICfia connqa
cooTBercTByer ypoBeHr, pacceflHlroro cBera =3%, a ero {ryxtyaqrlr{ IIa rropflAoH
Merbrrre, r. e. -3.10-3. 0ro BHarreuue corraoyercE co cpe4nefi auurrary4oft tpen-
,qa crrrHaJra 6; B TeueHI{e AHfi. BH;raA pacceflHHoro cBeTa s ocuosHoft MaccIrB cy-
IrlecrBeHHo yMeHbmaercfl rtB-Ba {ra;rr,rpa4un aanracefr c noMoqbro rIoJtItHoMoB
Broporo floprAHa.'OcraroqHoe BJrr{flHr{e pacceflrrHoro cBera HaMr{ rrp}r oxoulra-
relurofi o6pa6orne AaHHbrx BocrrprurruMaercfl HaK rrexorepelrrnuft ulyu (noa-
uorrnrrfi cyrqecrBeHHr,rft rx.rra4 aroro ItryMa B pesyJlr,rrrpyloqufi clenrp Moql{o-
cru (CM) reM rre MeHee HeJIbBfl ne4ooqeuunaru).

Barruo lloArrepKHyrr,, qro Me)r{Ay sHaseH[flMu Cr,rfHaJra 6 u {nymyaqrrfiMu
AHCTI4HI{IITII4 IIeT KOppeJIfi\Ufi, STO gBJIEeTCfi CI4JILHEIM apryMeHTOM B IIOJILBy pe-
aJrbuocrr4 uayqaeMbrx gu{{epeuqrraJrbHblx ocqu.nnnquft flpnocrr{ {oroc$epu.'B naqecrse [puMepa Ha pr.rc.2 upune4enbr Barrl4cu AByx crlrua,non: 1) curlraJr
(nprrMoroD cBeroBoro rroroxa or Bcero Connqa, uaMepelrnbrft c nomoqrro OEV
Marrrr{rorpa$a; agecr, {.ryxryaquu o6yc.noe.neHbr B BnarrurerE,Hoft uepe no;re6a-
ErrEMn Er(crrrrrxrlr4r,r; 2) au{SepeHr{rraJrr,H6rfi curuan 6. Bperrrx l{HrerprrpoBaHl,rfi
r(alr{Aoro cr{rHaJra I uun, nlrasHbrft TpeHA yAaJreH c noMorr{bro napa6onrr, B},rql{c-
rerlnofi MeroAoM Eal{Merrbrrurx r(BaAparon. I(oa{{zqrreHr r(oppeJrflr{rr}r Me}fi[y ABy-
Mrr r(pi,rBbrMr{, [pr4BeAeHHbrMrz rra pr4c, 2, paneu -0,04.Tlnrepecuo ranx{e cpaBrrr4Tb cpeAHeHBaAparuqHbre BHarreurafl (rrprMoro) cur-
rrara (D3V ra 4ra{{epenrlr4aJrrrroro crrrnaJra Marprrrlbr (6) na ocHoBe Aaurrbrx
pv.c. 2: 5,5.10-3 u 1,0.10-a coo:rsercrBeuuo. 3to erqe paB cBl{AereJrbcrByer o
nperrMyqecrne (nrrcoHoft uyncrnzrenrnocru) 4u$$epeuqrrarrbuoro MeroAa AJIa
perrrcrpar{rrr4 cna6r,rx oruocr{rerrburrx Srynryaqufi flpnocrrl {otoc{epu. Ha-
rJprrMep, nollH,afl, aanucb 61, noryveusas 04.09 1984 r. 3a BpeMfl 5,6 s rr uo4-
Beprrryrar raxoft xe o6pa6orfte, Ho c ycpe4rreHraeM ,qaHrrr,Ix Ba r(axAbrfi 5m-rn-
TepBaJr, rronaaaJra pacceffHr,re roqefi oruocr{reJrbuo uJraBlroro uapa6oruqecnoro
Tpelr4a co cpegHeftBa[paruqHhrM BrraqeHrreu =0,9. 10-4.

3. Ilepuog 160 rvrranyr:

Bce 4annr,re na6rro4enuft, a cymlre 5377 rouex, 6rrau paa4eJlelrbr Ha qerblpe
Maccr4Ba (cm. ra6.rr. t), g.na r(ax{Aoro rrB r(oropbrx 6u.n upuueneu o6uunr1ft MeroA
HaJro)fierrr{fl arrox c rrBBecrHBrM trepr{o4oM nymcarlzft Cornqa P0 : 160T010
[1, 9, 10]. Pesy.nrtarrr tronaBaubr rra prrc. 3. Braguo, qro B r,rBMepenr,rfix 1983 r.
uprrcyrcrByer BaMeruaf 160-ruuu nepuoAuquocrE, rrprrqeM {aarr uaxcuMyMoB rap-
Mour4secxrdx nprrBbrx, T, F1rs MaccrrBoB I z II B rrpeAeJrax ourra6on (crvr. ra6.r. 2)

I
II

III
IV

05.08-30.09 1983 r.
03.10'-18.12 1933 r.
30.07-31.08 1984 r.
02.09-,10.10 1981r r.

z.t

16

1750
11 95
855

1577

146
100
7t

131

coBnaAaror. SnaseHun Rpr{Tepr{E 24'lo' (A' - (rll4r(oBafl)) aMnJrr,ITyAa, o'l -cpeAHeHBa,qparnrrHaE ouru6na [9]), xapaHrepr{Byroqero crarrrcrrrqecxylo BHas[-
Mocrr, r(prrBbrx, Bbrcor(r4e: 4,4 u 6,7 AJrs MaccrrBon I, II coorBercrBer{Ho,

Maccran III raxxte o6uapymranaer rrprlcyrcrBl4e Buaquuoft. (2A'lo' : 3,7)
BoJrHr,r c [epr4oAoM P, (puc.3, a), uo MoMer{T Mar(crrMyMa aroft sorurr onaBhrBaer-
cfl cMelqeuHbrM ro oruolrreur{Io K cpe[HeMy MoMeHry 7 4nyx HpI4B],Ix 19BB r.

Ta6uraqa 1

MaccrrB
AAIlHLII

Itl

I,I[TcpBa.rr rra6.rro]leur.r r-r

tIu c"'r o

AI{CII 5 m-roqen qacoB
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Ptrc, 4. Peaynrrrpyrorqaa
r(pEBa.E 4ra$Sepeuquaur,-
IIOI{ ffpftocTr,r tro AaEEbrM
ua6.nro4enraft {983 r., l, :: 0,82 rrrxrrr (a) tr Rpr.rBafl
4n{(feperquanruoft Jry-
uerori cnopocrra uo ua6-
rlroAerrrrxM 797 4-1,982 n.
(01

IIeproE P : 160m,010, I{y-
renaa t[aaa coorBercrByer Mo-
ueury oohoomur ol.ol 19?4 r.
Cutlycol,I[bl BbrqrrcJreHbr Me-

TOqOM l{al4MeHbrrrlrx fi Ba4paToB

' ,p":: /1/

rlorrrll Ira 70 MI{H BJreBo. B Macclrse IV sonna c nepr{oAot{ P, npaHu,r.recr(rr or-
cyrcrByer ralr.r ueo6uapylnr4r{a rIa (roue uyrfoB. 3ua.renus raptroHr4qecRr{x aM-
nJI\lryA.4 u uorreurou 7 (rcrogy UT) qra qerr,rpex rraccr4noB npr,rBeAer{r{ s ra6rr. 2,
rAe AJrE Halr{Aoro MaccrrBa yKaBan6r rar(iare cpe4r-renraAparr.rarHrrre BuaqeHr,rff (C1{3)
o'0, BbIaIr{cJIeIrHrIe no BCeM S-lrrnu aua.rertr,rfllr 6.

Peay;rrr,rar Ail.rr Bcex Aalriirrx 1983 r., paccr{arpr,rBaelrb}x HaK eArruafi Bpe}ieH-
udr noc.uegoBareJrr,Eocrr,, nor(aBaH rla pr.rc. 4, a, tge 160-uprrr BoJrHa r4treer Brra-
rrlrMocrr, 2A'lo' :7,0, aMrrrrr4ryAy A: (6,7 -.1- 0,7) .10-5; uaxcr,rN,ryN{ cr.rHvcor.r-
Ahr coorBercrByer r{oMeHry 00h48- -l- 3-. (Morrenrr,r Bpe}reur,r 7 ncroAy npr.rBo-
l,ttrctr AJIfl anoxr4 01.01 1974 r., omr.r6r{r4 A u T BhrrrucJreHr] rro pacceflHr4Io roqex
orrroclrreJrrHo peByJIETI4pyrorqr.rx rapMoHr4qecxr,rx Kpr{Bbrx r,r r{Nreror (toprra.rr,nrrfi
clrrrc.u.) Ha puc. 4, 6 gIrn cpaBlreHr4E c xpr.rrofi flpr(ocrr4 nprrtseAeHa cpeAHrrfl Kpr{-
Ba.a JryqeBofi cHopocrr.r {oroc{epr,r corrracrro Ha6rroAeHr.rsu [16] B 7974-L982 ru.

Cneptxa 6cefl [a:uubrx 7984 r. c Eepr4oAoM P0 ga.na 160*-BoriHy ur.rarofi cra-
Tldcrl4qecxorf 4ocrorepnocrr4 rr alrrrJrr4ry4l,r: 2A'lo' : 2,5; A : (1,3 + 0,3) .
.10-5; lrouenr 7 coorsercrByer 02t12ln J- 6*.
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Prrc. 3. Ireaynr,rar;i crepr-
Hrr clrrHaJroB 4r{{epeH-
qlra.Ilr,Horr flpHocTJ.r c IIe-
proAorr 160T01C0 [,'rE qe-
Tbrpex lracc14tsOB IIarrHbrX
a I,6-II,
a-III, e-IV.
rl-yJcBa,.r Saaa cooruercrnyer
irorrcHry o0h00m UT 01.01
1974 r.
IIJrlrlrotrafl JrlHrrfl Ha u - a -crrHyc0rrnbr, HarTtreHHbro Me-
TOIOIT HalIl\IeHbIIIIX HBaEpa-
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Ilpem4e ueM roBopr.rrb o BoBMolr{HoLl co,tHeqnonLilpoucxo]IiAeHlll4 160m-uepuo-
[r4quocrr{, HanprrMep, B r.raMepeHlrsx 1983 r., ueo6xogl4Mo npoaHaJrI4SI4poBarb Bce

r{crorrg[Itr4 cl{creMarl{qecHl{x [orperrrHocrefi, oco6euuo B cBgBI,I c relf, rITo rleprIoA
P6 uouru coBrraAaer c Aeesrofi raplrouraxofi cpe[HecoJrHerIHIJx cyron. Irasubt,]r
r,rcroqHr4noM rlepuoAr.rqecHofi llo4ynnr{r4r4 Ha cyroqHllx rapil{oHl{r(ax flBJ]flercfl ar-
uoc{epa.

'l'a6ruua 2

MacclrR
IAHTILIX

I
II

III
IV

4,4
6.7
3.1

05.08-30.09 1983 r.
03.10-18.12 1983 r.
30.07-31.08 1984 r.
02.09-10.10 1984 r.

2,6
L'o
{.8
1,5

5.{ *0,7
9,2L 1,0
4,0+0,8
0,4t0,7

00h51m*4m
00 4513
02 l7+5
00 32+45

4. B;llar;r.trc BeMHor? arMoc{epbr

?Ia {ororuerpr{r{ rrpnocrr{ AHeBHoro He6a creqyer, qro rlrrrrrrlHble {ryxryaqura
flpr(ocTr{ Aa}r{e [pr{ orreHr, xopour,rx aTMocsepHbrx ycJroBrrflx cocraBJrElor B Br{-
guuoft o6racru crer(rpa -10,1-0,5)%; oHr{ Moryr 6nrru, uHreprperrrpoBaubr
xan Bapr.raqr{r{ Boa4yxrHoft lraccr,r c aMrrJrr{TyAaMrr rar(oro H{e nops[Ha [17], B ae-
JreHoft rracrr,r cnenrpa AJrE nepr{oAos 2T3-15m oruocureJrr,Hhre {nyxryaquu aH-
crrrHr(rlrrrr Aocrrrraror (4,3-8,0) .10-a u o6yciloBreHbr BoJrHar,rrl [flaByrrecrtr urru
rpaBr{rarlr{orrubrMr.r BorrHaMr4 B BeMHofi arMoc+epe [17]. Oluaxo, Hecrrorprr Ha ra-
nr4e rrryMr,r arMocoeplr, s 172, 7Bl, Eanpr4Mep, yAaJrocb rryrer{ ctreHrparrBHoro aHa-
.nraaa o6napylnl4rb S-uun Sryxryaqrar{ flpKocrrr {oroc{eprr, cBflBaHHbre c peaJrb-
Ilr,rura rno6aJlbHoro xapaHrepa ocrlr{JrJrErIrrfMr.r CorHrIa, r4MeroqI{MI{ cpeAHIoIo
aMtrJrr.rryAy LIII - 10-a -+- 10-6, upr.rveM Ha ocrroBe rrsMeperrrlfi <uprlroro> (rre-
gu{{epeHr{r4aJrBuoro, He r{clpaBJreurroro Ba arMoc$epnoe rrorJroqeHr,re) curuarra.

Perrzcrpaqufl ,qrrr{Huorrepr4oArrr,rx (P :100 -+- 200m) ocr{rrrrJrxrlt4ft fipnocrr.r -BaAaua ropa3Ao 6onee rpygHaE, rr npe)fi[e Bcero r,r8-3a arMoc+epbr, rprznogaqeft
x 6oree r{JIr4 MeHee ctrcreMarr{qecnr{M [HeBrrbrM Tper{AaM, Telt ue Merree, [prlr{e-
nra [Ia{SepeHruraJrbHBrfi merog u coorBercrByroque MeroAr,r o6pa6ornu Marepr{a-
Jra, Hal{eJIerrHbre Ha IIorrcH HorepeHTH],rx B TeqeHI4e AecETKoB cyror( noJre6aEufi,
yAaeTcfl ycrlelxHo [eTeKTr4poBarr] Ilepuo,qlrqecHr4e, rroTeHr{r.raJrEHo corHesHoro
lpor.Icxolr{Aeuzr Bapr4arr}rrr Epnocrr{ c oruocrdrenruofi aMrrJrr4ry[oft -3'10-5 [5].
O4naxo BJlr{flI{rle HBaBr4peryJrflpubrx rpeHAoB, BbrtsBaHHr,rx arlrocsepoft, He,TbBs
HeAoor{eur4Ba[., oco6euHo r(or4a peqb r4Aer o nepr4o[ax, rroqru r(parurrx cyrxaM,
Hanpl,rMep 160-, Orur,r6xrr, o6ycroBJreuHbre Heroquocrblo rrr4r4poBaHtrrfl, TerrJroBbr-
MI4 nOBOAI(aMr4 TeJreCHOla, pacceflHHr,IM cBeToM lr T. 8., MolriHo paccMaTplrBaTL
HaK Hexorepenrurrrt, He noBTopflrorquftca oro Arr.E r(o AHro urylr (c,lr. taHnre u. 2).
Cepoeanylo npo6neuy upe4craBJrflror r[yMhr r4 rpeHAbr, BbrBBaHHbre axcrrnuHqueft
u pe$paxqnefi, uo ycJroBr4n ua6nrogenzfi ra uerog r{x aHaJrr{Ba rroaBoJr.Eror ary
npo6lelry r4cnJrroqurb wnm o6oftru,

[.rra ynporqeul4rr pacqeroB rrrrdpr4na rroJrocbr rracror Al, ue fipr4Hr4l{aercfl Bo
BHr4MaHI4e, z ua6nrogeul4E paccMarpl{Barorcfl HaK MoHoxpoMarurrecHue Ha AJrr{He
BoJrHbI }u : 0,82 MHM. Bhrrrr.rcrreurr{ cAeJraHbr rax}fie 6ea yuera 4ra{panqulr z
$.rryHryaquft xa.recrsa r4so6paH{eHun; o6a a${exra nprrBo4fir r( Her{oropoMy r{B-
MeHeHI4ro paclpegeJreHr4fl flpnocrr4 rro Alrcxy Co.nnqa, Ho aro rrarl,rerreHr4e, rrpo-
ropl{I{ouarlbuoe Bropofi npor.rano4uofi Synxqrar.r 1 (p) (p - renzoqerrrpr4rrecxoe
paccrof,Hr{e), ua;ro rr Hecyn{ecrBenrro ,qJrrr aHaJrr{Ba paccMarpr4BaeNrr,rx arMoc{ep-
Hhrx troMex; {antzuecxl4 paBMBrrue nao6panreurrfl Aa}r{e HecHoJrbHo yMerrErrraer
BJrlrffHr4e arMoc{epr,r, rocnoJrbny ono [eJraer paclpeAeJreHr4e / (p) 6onee
I] JIOCIT14 M.

3S$enr 4ra${epenqr,rarr,uofi a*cmunrct4uu (LD), paccMorpeHnrrfi pauee s [1]
AJIfl -llsMepenrafi ,nyuenofi cxopocrrn B cBtrBr4 c BaMeqaHr4eu lpexa u @occa [191
ra s [5] gna l4l{.-vartepenrafi 4raS{epenqza,irr,nofi spxocrr4, B rrarreM cryqae oHa-
errBaerc.s TaH)r{e BecbMa HeBHarrr.ITerr,HbIM. .{eficrnrarenr,Ho, rrycrb AJrfl Bcex IrET\4

125.
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yrracrr{oB Ar.rcxa Co.nuqa r4ar{epflel{bre cBeroBr,re rroror(r4 paBHhr

t s,cz iti\z):atoltpi' , (2)

rtra zi - Ber{r{rHoe paccronr{r,re LleHTpa yqacrxa c r{}rAencot{ i, px:0,942 -noa{{uqlleur npoapaqHocrlr Ber{}roft aruoc{epbr AJrfl }" : 0,82 Mxilr, .f, - r4H-
rerrcr.rBHocTb cBera B t(elrrpe Ar,rcKa 3a [peAeJra,lrr.r aruoc$epbl, a - trHcrpyt{eH-
TaJrbHaE HoHc?aH?a (onpege"rrnellafl , B qacrHocrrr, xoa{SuqueHraMr{ orpa}r{eHr,rE
sepr{aJr reJrecnola r.r paar{epoM nxo4nort aneprypbr npr,r6opa), 1; - xoa$Srrr{rder{-
TrrT, yrrr,rrr{Baioqr.re [o?er[Her{r4e Ar4cr{a H I{parc. I4urerprnpyn $yuxqr.rro rrorer,rHe-
Irr,rfl Ar,rcHa H I{parc

^r,(p) :1-u-lu(1 -St2)'1, (3)

(u =.0,40 A.nsl, == 0,82 unu) no r"roqaArr z-ro yvacrxa, Ha\oAr4vy1l!":0,85;
.L : N, S, E u.rrn W.

[.na culua.rra 6;, o6yc.ronrenHoro ro,rE,r(o 43, Ha ocHoBe (2) no.nyuaeu c
l'oqHocrllo Ao TIJIeIIoB 

- (AzL)z

6" = J| *+ (ln p7" sin2 z | 2 cos z - cos. z) (Lz),, (4)

rge I Lza l< 0,7 | a* - zc I {2.70-s.Ilo4cranlan qr4crrerrHrre Br{arreHrrfl B (4)
r,r yrrr{Tbltsafi, qro Ha6.rloAeHr.rfl, Har{ rpaBr.rJro, tseAyrcfl rrprr z < 70", HaxoArrM

I 6r- | -< 10-5. (Dnnsrpaqr,rfl AHenlrrrrx rperrAots r{BaAparr4arrrbrl{r{ .rroJrr4Ho}raMu

yrreHbrrraer BKJTaA I 6r I r perr{crpr.rpyeur,rfi 4r.r${epeHrlr,raJrbrrrrrit cr,rrna,n rrpnocrrr
eqc noqrr,r Ha nopaAor(, AeJrafl ero upene6peirirrlro ]faJrr{rr rro cpaBHeHuro c r,rar,re-
paeuofi aunnr'rrygofr (uanpr.rlrep, Arrfl rrepr{oAa P ;= 160^ - 5.10-u).

lopaa4o 6o.nee cepr,earro B;rI,rErrrre glr{SepeHrlrlanr,uofr pe$panryuu (cu. [5]),
rrocnoJrrrny oua B orJrr{trl4e or /-[3 sr,rar,rnaer rroqrrr cuJtt]tetnpuvtLoe ctr'ea\eHr{e Ha-
6;nrogaeur,rx HpaeBhrx yqacrltoB (uauplllrep, ylracrnoB N u S) oruocr{reJrbHo ilelrr-
pa Aucna Conurla r,i, raxr{Nr o6paaolr, rrpr.rBoAr,rr H (narnyrqnrrca, Jro]nHhrn) <{lnyx-
Tyar[r4tlr.f) SaHoHa rroTeMHeHr{fl B TerreHr4e AHfi.

,I[.rrr uarulrx oqeuon tpopuyly pe{panqr'ru rrptr z < 70" MoiriHo Barrr,rcarr] B

,tsr,rAe

R: Rotgz, (5)

rge .r?o : 54",2 (4.rrr cpe4nero aruocdrepHoro AaBJreHr{E 715 uu pr. cr. lr }, :
: 0,82 uxrr) . CoxpaqeHr,re tseprrrxarrrrHoro Ar,ralrerpa Ar4cHa Co.rruqa lrs-aa gu{-
Sepenrlna.rrruofi pe{paxquu (!,P) npor4cxo[r{r ua xoa{{rnqlrelr:r 1 - k, tge lt :
: 2,63'10-a cos-2 z.

!,eficruue ,(P ua r4alrepflelrbrfi cr.rrua;r 61 y4o6no yqecrr, 6ea lrgueueru4fi BbI-
pa;Ker{rrfi [J]r "p (p) - rryreil,r BHeceurrfr coorBercrByrorqrrx Hoppexqufi AJrfi reJrllo-
rtreHrprrqecxr.rx paccroflurnrt p; r{eHrpoB HpaeBbrx yqacrnoB c I{HAer(caMu I : N,
E, S, W (cu. ranzre [5]). nplr pacqerax 6epeu AJrE T (p) nr,rpantenne (3), rre I{c-
rrpaBJrerrlroe aa 4efictuue 4u$paxqun: nocJre4rrfiff fipr{BoArrr r{ yN,renblrreHltlo rpa-
.[r,reHTa flpr(ocrl,r u, cJleAoBareJrbno, r( yMerrE,IxeHrrro BJrI{flHr4E AP, I( rorry ilie oc-
IroBlrofi erf{enr 4r,r{panquu - paB},rLIrI{e ltao6paxteuun Coauqa -_ HaNILT yqu-
rbrBaercfl tsBeAeHrrelr o$drenrunnolo pa3perxeHrlrr rro Ar{cny Co,rnrla c noJlyrulrpu-
uoli =0,18 D6.

B cooruercrBlrrd co cxaaaHHbrr,r BBoArrN{ r{cnpaBJIeHHbIe reJrr4ol{eHTpuqecHl'Ie
paccrof{Hr4fl qeHTpoR HpaeBlrx yqacrltots

pi - pr 11 lk lcos(a-f 0r *q) li, (6)

rAe c[ - yI'oJI 1]oJro;iier.rr{fl ocl,r BpailIeHua Co.nnr1a, c.rurael,rltiii r{ Bocroxy or ce-
repuofi qacrr,r Arrcna, q - rrapaJrJrax:rr,rqecnuii yroJr, rroJroirinTe.;rrnrrfi (orpuqa-
re.rrr,ur,rft) gra na6nrogegufi go (nocle) r{yJIbNIIrHaquul Fi: 0o, 90o, 780", 270"

AJI'I HPAEBI,IX YAIACTITOB C IIHAEI{CAil{TA I _ N, E, S, W COOTBETCTBEH}IO.

,eilI

U

Ilyreir.r HecJrolnHr,Ix sbr.rucileuuft Arfl cryqafl HyJreBoro aS{exra [P uonyva-
npu6ruxeur{bre BHaqeHr{fi cpe4rrrrx apxocrcfi qerrrpaJlbuot (p --< p.: 0,18)

HpaeBbrx (0,46 : 0r { g ( p, : 0,82) aou:

f 
" =. ar.0,7021 0; f i =: ctr.0,0B7 Io, (7\
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Pnc. 5. I{pnnr,re affenta gr,rtf{epenqr.ra;rsnor'i pe$paxqlr,r) Bbrqr.rcrreHHr,rc A"rrrr 13.08 (I),
15.09 (2), 15.10 (3) u 15.11 (+) 1983 r.

ttre ar - noa6+uqr.{eHr npoloprlr{oHaJrr,Hocrr,r. Ornoruenue I ilI" :=.0,85 corna-
cyercfl co cpeAHrrM BHaseHueM 4u$SepeHrlrraJrblroro cr,rrHa"rra 61 = 0,16, pe-
rlacrpr,rpyeMr,rrr Saxrrn.recxn.

flra napua\Mfi Ic, Ii, o6yctoeJreHHbrx [eficrBueM ,[P, no"ny.raerr

A,I" = arkl op"y (p.) : 0,76 a,,kl o, (B)

LIi =, arkilo [prV (pr) - pr? (pr)] = O,24arkilo, (9)

tse ki : /c I cos (a -F l3r * S) l.
Oxon.rarersHo AJrfl cr4rHarra 61, BLr3B&Huoro a{$exrorl f{P, HaxoAr,rM

6r,: - 0,BB I lcos (o]q) J + lsin (a+o)lJ].

(r0)

flpw z < 70'uMeeM k<2,25.10-3 u [6r l( 3,0.10-4.
Sraserru.s I 6r I - 10-3 cyqecrBegrro 6onrme, qelr CItS crlrruaJra fipnocrrr o0,

aEaJIrIBIrpyeMbre BAecb (crvr. ta6,n. 2). Brr4eazrr treprroArrsecx[fi crmrraJr c aMtrJrrr-
tygofr A - 5.10-6, Hax yftaabrBaJrocb Bbrrrre, troMoraer {u.nnrpaqr.rfl TpeEAoB no-
JlulroMaMr[ Broporo fiopflAHa u arraJrua AalrHbrx Ba AecETHi4 sacoB na6rroAenufi.

flapaa.nanruqecxfifr yroJr q olpe4eJrflercfi rraBecrrrbrrvr Bbrpa?ileur{eM

sing--cos,p#, U.l)

rge f - sacosoft yroa Conru{a: g :44,7 - mrpora o6cepBaropun. Pacsgrhr
czrEaJra 6, nrranauroro tlotbno ,(P, 6rruu BbrrroJrrreHhl AJrfl Ha?fiAoro EHfl rra-
6rronerurfr 1983 r.; Rpr,rBbre npelrenn6ro xoAa 6 Afi.E qerbrpex 4refi trpuBeAeHbr B,
aaqecrBe trprrMepa Ha prc. 5. Bu,4no, uro e$$exr [P npuno4r(r K Me4JrerrrroMy
uaMeHeruro gzfr$epeuqr{aJrbrroro clrrraJra flpr(ocru B trpeAeJrax [pr{MepHo or
-10-3 

go =4.10-4. Onlraxo uornrrft MaccrlB arux Aarrurrx, BbrslrcJrennBrx c yqe-
Totur peofibno# cxsalxuocrra na6nrogeuufi 1983 r., rro4Bepruyrrrx {unrrpaqu?r
uapa6onauu rr cBeprryrBrx c ueprro4oM L60m, uoxasaJr, qro [P ne Mo]r(er trpu-
BoCTU It troEBJIeHI/rro KorepeHrrroft oro AEfi no nnrO 160m-soJrHbr c amnrrarygOft,-
trpeBocxo4.Eqeft nelrauuny =5.10.6. 3ro Ha nopflAon Meubrrre na6.irrogaeuoft am-
trJruryAbr 6,V.10-0 AJrE rrepuoga 160m.

+ | (1o,"- ar,) = 1,34k 11
c+\ c ./

I
I
I
I

/2

,1,27



5. Cnerrrpnr MorrlHocrrr

flrn xa;ri4oro r,ra qerbrpex r,raccr{BoB Aa}rH},rx (clr. ra6;r. 1) uero4olr [9, t3]
Br,rqr{cJreHrjr crreKrpr,r MoufHocrr4 (CM) c firaror,r IIo qacrore Av : 0,025 uxft1 lr
runr.r.ruofi orrr.r6Hor? ts onpeAeJreHr,rrr rroJrolileHr,rfl rr,rnoB rrpr4r,repuo +0T2. B o6o-
I{x ciler{rpa,x 1983 r. (prac. 6) nplrcyrcrByerrrr4n =160-, rpeBocxoA.rrrqufi ypoueur
SHaql{ilIocrrr 3o'. Oguaxo Ha CN{ rraccr{Ba I6o"nrrroe qr,rcrTo rrr4r(oB no anfnrr.rryAe
npeBocxoAr.rr nuH 160m; qacr6 r,r3 Hr,rx 6o;ree rn.rrr.r rreHee xopo[ro coorBercrByer
cyrorrHr,rM raprror{r4xanr: P := 180T1; 119T7; 110T5. B CM r{accr{tsa II nran-
cr,rrranr,nr,rfi rr.rr{ orBeqaer rrepr4oAy 160T2 (+0,112) , npr4qeN,r o6rqufi Br.{A crreHrpa
c npeo6,rra4aHr,rel.r cyrorrrrbrx r.aprror{rrn 7 -13 cr,rJrbrro orrr,rqaerca or BepxHero
onexrpa na plrc. ti.

Ila pr,rc. 7 nonaeau HorepeHrHLrfi CM Arrs [aHHBrx ncero 1983 r., BrirrrrcrreH-
uttlf c [raroil,I Av : 0,017 uHlq. Tpn caur,rx ]{orqHrrx [r.rxa coorBercr]lyror rre-
proAarr 160,10; 1B0Tl n 206\1 (+0ry2), r(oroprre rrpanrr4qecnrr coBrraAalor c cy-
rorrHbrrru rapMorrr{Hatrr.r. tr4x ar,ru",rr,rry4a cocraR nser -7.10-5 e eAr4Hr4rlax flpnocrr{
r\errrpa Ar.rcxa Cornrqa.

llplrlre.rale;rr,lro npr{cylcrBr4e rrr.rxa c nepr.roAo}r =-139T1, [ocr(oJrrrr{y: t) on
EB.rItIercE oAHI,Ir{ I,IB [oMl4Hr.{pyrcqr{x rr{r{oB }r& plrc. 7 ,2) ero a}r[rrr4ryAa Aocrarotr-
Iro RbrcoH& na o6or,rx CM, noxaaarrHr,rx rra puc. 6, r.r 3) nepr.rog He cotsfla4aer c cy-
ro.ruofi r'aplrorrr,rHofi .

B cnenrpax AaHH;rx na6rro4eurlfi 1gB4 r. (prec. 8 u 9) reprroA {60n no-rrr.r o.r-
cvrcrryer: ulreercs nr,rus ne6onr,ruofi rr,rn, c ypoBHeM aHaqrrt{ocrr,r :=1 ,2o u
coorBercrllyrorqufr riepr.rogy 160!10, n CN'I uepnor,i qacrr.r r,rarepr{aJra 1984 r. B qe-
.rrolr B o6onx CM n o'rrra.rr,re or Ct\[ r.ra pr,rc. 6 u 7 He,r. noo6rqe AonfrrHr.rpotsaHr{fl cy-
1r'oqHrrrx rapMoHr.rH.

O6parqaet na ce6n BHI,IMaHlre pear{oe paaJrr,rtrrre o6rqero sr.r4a CM, noxaBaur{brx
Ira pl{c.6-9, uro Mo}Iier 6r,ttr, cnnaaHo c rr0cxoa'Ibr{lrt{rr npuqunaN{r4: 1) paa.rrnu-
rloe BJII,TaI{r{e AJrr,rHrroneprro[Hr{x ruylroB r,r HeycrpaHeHHr,rx rpurr,rpaqrnefi AHeB-
rrlr\ rper'rAoB, u qacrHocru o6yc;roBJreHHrix aruoc$epor,i lr pacceflIrrrr,rt{ cBeroM,
2) paa.rru.ruofi cxBa;'riuocrrro na6;rro4eHr{rt, 3) noal,ronrur,nr peaflbr-rbr},r r4BMeHeHr,reNr
ailIlJlr'ITyAL I{eHoroprlx l,ro4 xo;re6arrraft Conuqa, Harrprar'rep, ro rrr4cro corFrer{Hr,rM
rplrtrl{}ral{: rJrr,rarrr4e cyneprpaHyJr, Bparqerrr4e Co.rruqa lr 4p. floc.rreAHee o,lHo-
cr:tcfi, ts rlacrllocrl4, I( HoJre6aHr.r[r{ c [eprroAoM 160-: cor"nacHo r43rrepeHr4flil,r Jry-
qesoll cltopocrr.r cforoc{epr,r l1 , 9,20] rn6,uo0aena.u ar{nrrr.rry4a r.raMeufiercfl cy-
fl{ecrBeHHo Aer{r, oro AH'I r{ or IoAa n roAy; 160,rr-ocqr,r;urflrlr,rr.r ilroryr rrorrrrr r,rcqe-
SaTb ts Teqelrr,re rreHoToprJ-\ r4rrTepBaJroB tspeMeHr,l.

CyrqecrneHnoc BJrlrfiIrr,re Ha tsr{A CM oHaarrnaer pacnpe[eJrerrrre (Ha6rro4a-
reJrrHlrrr oKorr)), onpe4eJrsroqee crpyr{rypy <ap're{ar{rHrJr,\) (;rouiur,rx) rrr{r{oB
(crr., rrtrnpr.nrcp, 12, 9, 131). Eror nonpoc AeraJrr,rro o6cyli,qaercfi l'anine IJIeppe-
pou [21J; uoHaaano, B qacrnoc'rr{, q16 rroJryqnglru, n CM anrnru.rryAa roro r{Jrrr
rIIoro cr,{rrraJra (nepno4a) ilto}rier cyn{ecrBeHHo BaBrrcerr, or cr{BainHocrrr tspelren-
u6ro pr4a. IIeo6xogrnua noaror,ry ocropoir{Hocrr, npr4 r.rureprrperar{r{r4 CN,I-oc-
qur.rraqlait, oco6eHHo rrpu cJro[{Hor{ pacnpeAeJleHr4r,r (onoHD r{ Her43BecrHorr Sapa-
IIee BpeMeHr,r ilir,rBrrr4 xo;re6anr,rn. FIa ocnouanuu noryrreHHbrx Halrr4 crrcKTpoB
(crr. puc. 6-9) rpyauo cy4r,rrrr o peaJrrrHocrr.r r{axoro-"Trr.r6o nuxa, Aor{r4Hrrpyrcqero
1l TOl,r rrJrr{ r4Horl,r cIeHTpe, B To[,r rIr4cJIe o peaJrbl{ocrr.r (o connerrHoM rrpor,Icxor{{Ae-
ur,rr,r) 160m-nlrna, oco6enHo BBi{Ay coBrra4errrtfl c 4eonrofi rapmoHrxofi cyron,
xorfl ilrrr r.r y6e4r.rrlrcr (clr. n.4) , uro rpeH4rrr, BbrBBaFrusre eeMHofi arrrocdiepoit,
He rrol'yr rrpr{Becrrl n ilorrBJreur{ro, Harrpr,lNrep B [auH6rx 1983 r., Hol'eperlrrlofi crl-
Hycorr[aJrbr.roit BoilHbr c aMrrJrr{rygofi -7,70-5. Hlrnre ilpr4BeAeM, o[Har(o, Ao-
rroilHr4TeJlrrHr,re apryr,reHTbr, roBopEilIr4e o npr4cyrcTBr4r4 B rIallrr4x AaHHrJx peaJlb-
noro xo.lre6aHlrfl c rreprroAoil{ 160-, o6ycJroBJre}rHoro, ilo-Br4Ar4NroN{y, r,r3BecrHofi
r'.ro6arbHofi nynrcaqueit Conuqa [11.

6. Hauoxeume aflox

,[aHur,re Ha6rroAeHufi 1983 r., a r4il{eHHo - BCe rroJryrreHHbre BHaqeHI{[ 6,
6r,lrr,r cnepcraHLr c ilepr4o[oM 21r q. Taras npor{eAypa rroBBoJrrrer HarJrfl[Ho Irpo-
.AeMOHCTpr4pOBaTr, HaJrr4SUe lapr{OHr{r( CyTOqHOTO ilepr4olla, e9iltrr OHr4 AOCTaTOSHO
TrpeBbrrxaror rro aMrrJrr{TyAe rxyrrbr (raxofi Mero4 6rr.u ycueruuo [prrl{eHeH, Harrptr-
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Mep, npr{ anaJrr,rae 160m-uepraoArtquocrrr n [2, 5l). Bnaseuus 6 ycpe4ueur,r B r(axr_
goM 1Q'tt-TgrepRare, pesyJrbrar fror(a3aH Ha pr,ro. 10, rge orqerJrr4Bo Br4AHa BOJTHac repr,roAoM :764r" (+5',) (uocne4uee BHaareHr{e onpe[eJrerro rpy6o, ,o puroo_
Jrorr{eHrrro qerbrpex ilraHcr.rN[yN{oB r,r rpex N,rr.rHr,rMyMoB Ha pr4c. 10). 14 4anee, uo-
cKoilbHy rrplr cBeprlte c cyroqHblM rreplroloNf, ecTecrBeHrro, arraJrr4Br{pylorcfl TOJIbno
rrepr,OAr,r, fiparHbre 24 t, peeyJrbrar, rrpr{BeAeHHr,rfi na puc. 101 

"cne4yet 
pac-

cr{arpI'IBarb r(aK cl'r.rrbHoe cBr4[ereJlbcrBo npr4cyrcrBr4fi B MaCCrrBe AaHlrbrx [epr{o-
Aa' npaHrr4rrecHr.r roqHo paBrroro 160T0. cuuycou4a c orr4M trepr{oAoM, trpoBeAeE-
HaE N{ero[oM Hal4r{eHbmrrx r(BaAparoB qepe3 Bce rosn[ Ha ptrc. 10, urrleer aMrrJltr-rypJ A :6,7. 10-5; r,roMe'r Ma*crrMyMa coorBercrByer Bper\{eHrr OOnSS--tf,qro_couracyercfl c AaHHbrMr{ ta6n. 2 grr na6"rrrogeuafr. lg83 r.

I\4oxiuo [pr{Becrr.r cepreasrrft apryr{enT B rroJrbay roro, qro lr r nepnoft qacrrr
raauepeunft 1984 r'. (uaccnn III) ranxe nprrcyrcrByer BHaqrdMas 160,"'-ueprogrn-
HOCTb' HECMOTPfl HA--TO qTO III4H MOqIIOCT\I ATIfi IIEPI,IOAA 16OM UA PUC. 8 TIMEET
['IaJIyIo aMrIJIxryA]'/. C 11oft IIeJIbIo rrpoarlaJrl{Br{pyeM Bce cyroqHr{e rapMoHr{ntr or
uereeproft (p : 360T0) so uer,pui4qaroft 1b" - toz+si1, uurrr"riu Mero,qoM
HaJroirieHrrblx 3trox raptroHrrqecr(rle aM[Jrrlrygrr. onaar,rBaercfi, qro cpeAu Bcex
TAPN,IOIII4K MAHCITN{A'IbHYIO AMTIJII1ITYAY I,IMEET I4MEHHO AEBETAfl TAPITOUIINA (P ::160m,0), c,v. puc. 11.

Ananorrasrrrft peay.nrtar o trperlMyrrtrecrBeHlrofi no cpanueur4ro c coce,qrruMrlr
rAPN{OHIII(AMI4 ITOHI{EHTPAI{I4Z MOIqEOCTII AJIfl IIEPI4OAA l60T0 HEAABEO trOTYqEH
raHlrie r. Xunnorr (uactnoe coo6qerue) FgF. cep:[{u ualrepenraft aoorrerro"o "grr-
y::4,. rrro rIocJryrlil'rJro AoIIoJrHrrreJrr,rrbrM apryMeHToM B rroJrE,By peaJrbHocrr{
'Ibu'Iu-nepr{oAa B apr{3oHcnrx na6nrogeuuflx [rraMerpa co.nuqa 122I. 

'
. Ananua-.cyrotl'brx rapMoHI{K 4-14 AJrrr cepr.r. Harrrux na6nro4euufr. 7984 t.
(y,1"cr1, IV) uoxaaaJr, qro BAecr, Eer xanofi-nu8o uurguorrrq"tcfi'ro traparferpy
A' IapMOHI'II{I4, fipuqeNf MO4IIOCTb BC0I yI(aBaHEbIx BhIItre CyToqHbIx IapMOHI{I( 11e
npeBocxoAur BeJrr{qr{HBr A' :.4.10-10 (n.nr cpaBEerruE c AaHHbrMrr iarnrepeuuftt9B4r', Maccr{B III, CM. pmc.17,"4e *o.qnocrs-4enaroft rapMoHr4nrr trprrMepHo B
serbjpe pasa rpeBocxoAr4.r y-ponenr, <sona)), cocraBJrfirotrIero - 4. 10-10).

Paanu.rue al,rrrrr.rryA 16_0d-no.nurr u gauuur" lgBB r,r tg'84 rr., paBrro xan r,r paB-
Ifl:rla coorBercrByroqrr_x cM, nerrar o6r,scnrarr, pasrr4q[eM AueBr{brx rpeHAoB.
lltoOur rloKasarl ero, 6ttnn trpoaHaJrrrrarrpoBarrbr Maccr{Bbr na6nro4erraft I z'IV,
[oJryqeuur,rx s o60nx cryqafix npeunryqecrBeHuo r ceura6pe.

rlapa6onruecxuft rpeH[, a[[po^cr{Mr4pyroquft *r*4yo'orAeJrbHyro Batrr.c',
rrpeAcTaBJrfieTofl B Br.rAe

6 (r) : ao I art * artr, (12)

rAe o0' at, az -- xoa{$ltqnenrbr, BblqlrcrfleMr,re Mero[oM Har{MeHbrrrrrx r(BaAparoB,.f - nper,reunda xo-opgunara, orcqraTbrBaeMar or rraqaJra Barructt (, : 0) s''5-MnH
r.IllTepBaJrax (,.: 0, 1,..2, ,. .). EcrecrBeHrro [pe4rroJroxrr4rb, qro ecJrrr Me?r{Ay
MaccrrBaM, ra6nrogeur.rit n*reercn saMerrroe orai,rsue n roa{$raqueETax or, o,r,
A TAH?fiE B UII{TEIIbHOCTfiX I{IIAIaBI{AYAJIrIIrIX BAtrUCEfr., L, tO CM 4NYX TUACCUNOT

9ygy, cyqecrBelrHo paarr{qaricr, olo6eurro B aMtrrrr4ry4ax cyrorrHbrx rapMogu6.
I{o {gr., oAuar(o' oxaaaJrocb, qro MeE([y napa6o.rnuelnronr"rprrAaMu MacctrBoBI u IV _rrer cyrqecrBeHHoro pasJu{qurfi 1cM. ra6n. 3, 

"1" "prragu"u, 
cpeAHtre srra-qeHl{fi L., a, w a, AJrfl Maccr4BoB I u'IV, Tan?fie n'- ir"ro r4HAr{Br{AyaJIr,HbIx

aanucefi).

Ta6,rlrqa 3

3,8.t0,3
3,7+0,2

- 1,02+0,19

-1,78-r0,31t
0,012+0,005
0,015t0,00/l

5 I{aB. I(prrrrcrofi o6cepnaropur,r, r. T6 129
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?uc. ll. Pacnpe4eteuue Moq-
Eocrlr cyrorrrrrrx rapuonzx 4_!4 

^Jttr 
AaEErrx na6.nro4eruft

uaccuna- III, 1984 r. (tovru),
fo : 0,82 nrxm

/0 /Z /4n

7. Odcyxgeurre pbayJrbraroB

HAAEME.IE I,ISMEP€EIIfi rAPUAqrAfi COJIEEqIIOTO UBfiYqEHI,Ifi BATPYAIIEE'I AEfr-crBrreM aruoc{eprr. Hnroxrp.n [23], H6[puMep, no[qepKrrBaer, qro HeBosMO]nHO

P::.:1^ I^"I^p_.11r4T 
sa aruoc{epnoe trorrroqe,r,re c Eocrarorr,oft ,or"o"ruro, nro_obl uccJreAoBaTb peaJIBHbIe coilEeqrrbre Baptrarlr4ll, COCTaBJIflTOTrU{e, fiaR .Tetrepb

EAIE}XHO YCTAHOBJIEIIO B PEBYJIbTATE BIIEATMOC{EPHBIX II3MEPEEUft, =0,1 , :,.ii0,20/0. fiu{{epenquarrB,ErM u,Mepe,unM (*c;#rl; ;;r**r"ruro cornuu). on-Ear(o, AocrynHbr Baprrarlrarr na 2_B uopagr(a Meubrrre, _!0-a_10-E ti, 5. !ii.IOCI(OJIbIIY trPIT TAHUX EaMEPEEIInX CITJIrEO IIOAABJIEIOTCT ATUOCSEP"U OO'L*,I,(ln cpanuelll'rfl rleJlecoo-6paauo [prrBecrrr HecnoJrBr(o qrrceJr ua {orolrerpuusBeBA. flpu xopomux aruoc{epuur*.ycnor""" , ,pa"a", ,oa"prposauus : lmcpeAHer{BaAparuuurrfr ruyu (c.x.m.), roanuxaroqut ua-aa xofiilinafr. r*rrrr*_\wu u cquIIrI{JIJIfiqufr', tpw- perucrpalll4ll cBeIOBoIo noTOIta oT BBeBAbr o6rrsnO co-craBJrfleT -0,002 BB. BOJL, qro coorBercrByer orlroclrreJrbnl[rrr sryxrv"q"r* "r-roxa -.2-70-3 [.24,251. B trBMepe,r{Ex, 
^n"qr,rxcr =g u, " , prry"i"r;;;;;_pa.rruoft o6pa6orxu (nnuzcneuue cM)' c.K.rrr. cocraBJr'er ='2.1b;(8.6-oi:1.-^,ry 9.10-6. Taroft ypoBe,b rnyMoB noa*orlfl,enx 

".Olqr-r.ryr*ru'S*_o"qr.,ir"rir, ,plr(ocrr4 {oroc$epu, rrMerorqr4e aMrrJrrrryAy -d.rc:dt\I, rsi, n"*e uprr HaBeMHbrxra6nro4enurx.

"_."1":::T_Ilt$epenrlrraJrbuoM 
MeroAe, r(^ax { upu. ?I}t-uaMepenr{nx IZ, Sl,c'fi'm' cocraBJlfier corJlacHo AaITTIEIM m6n. 2 ,-2-!b-4 B orrrocureJrbrr5rx egugr,r-qAX - AJIE BPEMEEU UETETPUPOBAEITfi CIIIIIAJIA 0,, P",*O.S*. g Y}(ABAHHYIO AM-trJII{Ty[y myMa BxoEfiT ftaH fioporfiotrepuoAuqecfiI{e myMbr, TaK trr MeAJreHErire ruy-

T1-"_l_:y-lrpaHeErrbre rrocJre Saarrpaqztr rrorrr(rroMaMrr rpeEnbr, a raftrne AoJrro-
3:li?llyt_Qryfiryaqutr ctrr'aJra 61, BbrsB&rr*bre Han caMuM conuqern, ,;ri; ;;_y:g:fT tr-rr*crpyMe*roM. flpu <ycpegHe,rru) AaEEErx, cftarfieM,'ar' fOO ; ;;_oJrroAeEun' a r{MerrHo, trpa trocrpoenrau coorbe-TcrByroqero cM, AJrfl trepr(oAoB
=100-200 Mr,rrr c.n.m.-6yser 

"ocrrrrr.u -2.1g"-.a-(fr0.12/iiayn;-: B;I.'rd'-r:

1:15

4/0



coorsercrsyrcqafl Moq,HocTb -7.0-e, tro tropflAKy BeJIuquHbI colJlaoyercE co

"dfiil vlior"i," {antuuecxu IraMepneMoro myrua 11-puc. 6-9'^ fianeei cpegue-

HBaAparr4quoe orr(JIoHeHI{e or cpeAuero ypoBnfi n CU Ta puc' 6-9 cocraBJlffer

-OliO-to. C;reAonaterbuo, c ypoBlreM auasun4ocrr j,2o wonne o6napyxuurr
Hone6anun, trMeroq,re cpeArrrorc aMtrJruryAy 7 5.t0-0 u c{xpallflIoque HaqaJIb-

nyro Saay B Terleur{e rrurepBaJla BpeMeEr'I >.(l-2) ltec' Taxuu yblorr'Iru, no-

Br{Ar{MoMy, orBeqaer uepuou 160m lcrrt. uume).''Ilo;ryuennbre 
c11er(rpbr urlreror clomnufi xapafirep, IlEoIAa (crvr. pro.. 6, 6)

" "urrrJ, 
upeo6na4an[eM cyroqubrx rapMoHr,rr. Clomsocrb cBrISaHa, B qacrgo-

CTr{, Co CI(Ba)fiHOCTbrO rta6;rrOgenufr.tpl/r HaII4quu uIyMoB I{ He^trOJIHoCTbIO yAaJIeE-

"i# 
,p*l"u aruoc{epnoft r.l nnmpyl'reutalrnofi trptrpoAbl' $pelrxn aMtrrlYryAa

rrr{noB, oprr"r*"roqri ypoBegb 3o,-e o6racrr,r sacloi 60-160 unfq (= {00-
280*),'ro ,roprg*y Bertrqr4Hbr cocraBJrfler 6.10-6 B eAI{HI{qax flpl(ocrl4 qeHrpa

o""ft1n::fiTioo* 
rrMeer Mar(crillraJrbrrJro aMrrJrtrlyAy -g.10-E numr B o[EoM

rda qerr,rpex ctremrpoB (cnr. puc. 6, 6). B ctr-er(rpe I ero auunllry[a eABa trpeBbr-

maer ypoBeru ,rurr*otr, 5O, a B'[agrrblx IV clotaetcteyroquft rur roo6qe or-

cyrcrnyer. (flocne4nee o6crosrenrcrBo- orpoBeplaer rrTjrpofio pactrpocrpaHer-

EoeMIIeEue,IIT0upl[HaJII{qI4I4cyToqIIoEcxsa}fiEoctuga6moAerruftl.6oneewln
I[eHee CtrCTeMaTurIeCfiIIx tpergou, O6yClOo.rennrrx, rratrpuMep, atlrOC{epOft,

A CM neupeMeHuo AOJI)I1II6I IIpECyTCTBOBaT6 CyTOqHbIe rapMOIIEIttr' B TIaCTHOCTU

treDr,rotrbr =144^, 160-, 180*' Orcyrctnue errrx rapMoHtrI(' fiax' HatrpuMep,

u du*a* cilyrlae (cru' prac. 9), uoxter 6rr* cssaauo co cJIeAyIoqI4MId trptrqtrHaMu:

a) orcyrCtnlle peaJlbHolo (<conneunorOl) curnala 11a yI(aBaEIIbIx trepl{OAax;

6i uaan*noe ,ro"ia-ernre (peaJrbHoro> (co,rneunoro) curnata c apre{anr,blMlr cy-

TOqTI6IMII IapMoIIIIKaI\[r,r; n) n AocTargrlgoft rrtepe CnyuaftuOe pagtrpe[eJlelltre (Ea-

6nrO4are.nrnux oItOH)), [pI,IBeAmee n OqeHL CUJIbIIoMy troAaBJIeHI{IO ctrCTeMaru-

qe66ux IIHcTpyMeIITaJIbIILIx ulmnu aruoC{epnnrx-rpeEAoB.u COorBeTCrBeHHo ap-

,"6r*rr"r* cyronruo raplronrax-("^pe.*rn6g 160*-sornn) r CM; cu. raxxe o6-

cyrfi4errre arrx Botrpocon s [2, 5,9, 73,211') t" B' cpegueM corJrac*o rrerbrpeM_Ma-ccr,BaM AaEEbIx (crvr. ta6l. 2) aurlury4a
160--oiqu.rJrflqfiE paBga Ao :5.10-5; Bro B HecnoJlbfto paa trpeBbrmaer aMrrJltr-

rvtrv Jro)r(Eoft 160fr-soJrur,r, noropafi MorJIa 6rt uossrtrcfi trB-Ba BJIutrIrtrfi BeM-

;tH'^;;;;{.pri. Brrqg"re ,40 c-ornacyercn c pe3yrrbraroM -3.10-6, uonyueu-

rrrrM B Irllt-arcnepl{Mellre [5]. Paanusne t 1,7 pa?a MgTIto orllecrtr Ea cqero

rratrpuMep, pa3fltrxrrrfi ctrer(rpaJrbEbrx [[arraBouon 1?t:0,82 u ]u- 1,65 runrvr), a

TaftEte pa3JII[qtrE MeroAoB I'ISMepeHIIll''-"n;J;ri;"*, roo;-J'rprrqrfi'rroro*a or 6ceeo BrrguMoro [Ecna Comqa A1l"I

AorryorrrM, qro I{auI cr"nan co cpegneft ,auururygOft.4o rrrarau trpeuMylqeoTBeH-

no xote6a"I[EMtr Epl(ocrll qellrpaguoft gourr [I[cKa' r'IuerOqefi- [uaMeTp Co-

rJracno trpocrpanorBeuuoMy pu:-p:g:"l: rlHcrpyMenra =0, t8 D o'-l:l11 ry5 ru5
trJrrrTVILbI OTEOCETSJI6H6I1 Bapllaquft UnrerpaJIbHOrO UOTOI(a trO1yqaeM: 67/l =
= an(O,tg)z - 1,6.L0-6. Oguaxo ecltil cq,rarb, tlro aJreMe,rbr paaMepoM

-O;i'dbo'o"qrrrrfyrcr 6onee EJrtr MeHee HeBaBrrcEMo, ro ror[a L'III - Ao'
.0;i8-: 5.iO-e. B cpe4ueru B_-r(aqecrBe rpy6ofr oqegltu napuaquft urrrerpaJlbrroro

rroroHa (na g;rune BoJrHbr 0,82 rurlr) uoryqaeM tro tropEAny BerllquHbr
'LJII 

- 5'10-6,

qro HaxoAl4rcfi B xopomeM corJlagutr c peByJllrarou [5], a TaR]I(e BepxHtrM trpe-

nar"" "ilf60*-napnaqlru 
orrruqec*o"o ,ntry.te=ux Connqa, ycra,oBJlernrru 6o-

iloMerpuqecRuMtr traMep e:fruflMfr na cu.yrurane sMM [6]''
(Daarr marc""v* O'nrr r.pron" l"OOqOtO tro AaIrEbrM AByx Maccuros 1983 r.,

I n II, B lrpeAeJlax o-rOb* rodrrug"ro,. Cpegnufi *rouert Mar(ctrMyua 1:=1?911:'
00h48i (*2*) UT, upur'aeplro Ha 49m onepemaellMoige.Er MaRcuMaJIbIroE AotrJre-

noncxoft cfiopocrl{ $otocseprr (cn'r. puc. 4), 0th37m UT'
' Couracno- sa6fib,e,rs*r LgB4 r. MaHcIrMyIvt ti cootrerctoyet MoMeEry

:Ori2'li 1t6m1 UT uprl Hr4altoft gocrooepuocrlr peByrlbrupyroqeft cznycouAnr

c uepr.rogort Po.
Sauetult, tITo NIaHcllrfyilI cr{rHaJra

1977-1982 rr. [2, 3, 5] 6ru 6nuaox no
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EOfi rc1oilocrn 6oroc{epbr. IIpu corocratsJreur,rr i[aa cpeAurrx lrpr{B6rx, o4ua(o,:
cJrelyer yqurbrBarb HecKoJrbHo o6crosrenrcrB, r(oropbre Moryr 6rrm orsercrBeE-
EBr Ba c[Bur {aau 160m-BoJrnbr: a) paaruune crel(rpaJlF,Hhlx Auarlaaonor, 6) paa-
Jruquafi Merogura <g[S{epeHrlr4poBaHr4fl) flpl(ocrl4, nprrBoIf,qafl H pa3ruqfim
ycpe[Heur{fi (raneruurauun) 160m-a{Sexra no AI,IcHy Colnqa.

Momer cr(aaarscr raruxe rraMeHerrr4e aMnJrr,rrygbl caMllx 160--ocqra,rrnqufi or
cesorra H ceBoHy 17, 201, ra narrr peayirbrarr,I (cu. puc. 3), uo.uragraMolfy, IIoAT-
Bepx([aror raryro flepeMenuocm. Cgsur {asrr uorxer 6rrtr, o6ycrouren rar(xe
{uauuecxrutr npllquEaur,r: a) raa-aa pesoHaHcHoro naarauogeftcrBr,Ia HecHoJIb-

Kux g-MoA xone6auuft, qacrorbr r(oropbrx 6nuexu H P;1 [16, 261,6) ]rB-Ba BoBMo)n-'
uoft <gy6.reruofir crpyr(ryplr repr4oAa 160*, yxaaaHr,Ie Ha Koropyo 6rrlo negar-
Ho trpuBeAeuo s [27] rprr aHaJrrlae npeueuu6fi nocregonareJrbuocrlit xporvroc(fep-
Ebrx Bctrbrrnex Ea Connqe...9rrd peayJrbrarbr, oqrraxo, ende Aairer(ra or uolnofi sc-
Eocrr,r z rpe6yror garrnefturero uByqeHr.rfl.

B rpeguonox(eHrrrr, qro orHocrrreJrbuoe rrBMeHeHLre reMrreparypbl, cBflBanfloe
c 160m-ocqunnrqraeft, 6 (Tol f), He BaBr4crlr or orrrr4qecxoft rry6unbr, AJrfl oruo-
cureJrbubrx uapraqr,rfi troror(a .uBilyqeuufl urueerrt [28],

^l.trx_- +o(+) , (13)

rge X,e : 0,50 uxlr, l, : 0,82 ufiu, Io : 28780 H cootsetcrByer sHaqeuulo
hr'tlk (oloer,aqeurg o6uunue) Ana l,o. flo4crarrrin a (13) Bnaqelrr{e LIuIJL -
- 5.{0-6 u T = 6000 H, AJrfi Bapraqufi reuueparypbr roJryqaerrr AZ = 0,1 }t,
qro 6ruaxo x peayJrbrary [51.

JlerxotronaBarb (cu. rarnte [5]), uro tG0t-napuaqrara 6 ue lloryr 6rrtl sblasa-
url xo.ne6aru[flMrr ArraMerpa Connqa, Horopbre o c$epuuecxrr-crnvlMerpr4qHoM cry-
qae cocraBrflror corrracno [9] LRIRo - 6.10-6. Sanesns xoa{Suquenr k n (10)
EaBeJruquHyAI?/fierrtrorraran lcos(a*S) I * lsin(a*O) l=2, AJTEaM-
nnurSigu oapraaqnft 6 uoryuaeu Buaqeur{e < 6.10-6, Ha rropsgon Merrblrree u B-

MepreMbrx {nyrcyaquft npHocr:u.
Oqenum raxrr(e BoaMolr{Hyro alrrrJrrrryAy aapuaqrafr nonsofi cBerr4Mocrrr Coln-

qa [JrE paccMarprrBaeMoro clexrpaJrbroro or(Ha ]v = 0,82 + 0,13 MI(M, BoctroJlb-
eoianmzor reoperunecrrM coorrroueur,reM Me)fiAy Baprraqlrfirlrr4 cBer{Mocrn L|
paAryca "R r,r a{{enrusnoft reMtreparyprr I upra .nepa1utltonblfr r\Balua\za6atr-
qecxux ltoile6auufix [29], asealBl, rrMelotrIefi {oroc{epy:

LLolLo :zLRlRo + 4LTlT. (14)

flonaraa, uro LRIRo - 6. 10-0, a Baprraqr{n ecpr[exrlrnnoli reuneparypbr
scero ConHqa A/6 * LTle, rAe t ,- "-'l, (s: (0,18)'z - orHocllrerrbHafl rlilo-
magr, ua6"nrolaer\rolo yqacrna AI,IcKa Colruqa), rloJIytIaerl L'l'a * 0",115 -
- 0,02 It n gna orHoc[reJrr,Hfrx ]rapl{i]qufi. L6 no nopflAny tseJII4TILIIIbI HaxoAI{rI
I LLol La l< 2,5.10-5. Ouuaxo r,ra coorHorreHr,rfi dlaa Hpr,rBr,rx r,rarrerrenr,Iii oxo-
pocrr,I {orocdreprr u 4r.r{{epeilqlra.nsr"roit ,{pnocrlr (cu. [3, 5] u plrc. 1r) cregyet,
sro xore6aHr4fl pallrdyca rr rer{[epar]pbr npor.rcxogflT co cABI,Iro]I Saatr uplnrep-
uo ua 90o. floarouy 6oree ro.tublr{ rrJllrercfl coorHolrleuue I LL6lro l< 1,8'
.10-5.

Cyurlupyn BCe ilprrBe[errHl,re orleHr{[ cp;ryxr:yaqlrfi ourr,r.recnolo uorotta (g,irr
l, 0,82 unu), g;rn ar{r.rrrlryAr,r {60"'-uapr,laqr.rii no.u;^raerr cJreAyloqyrc or{eHr(y:

I LLilLo | - Q,2-2,0).10-;,
sro yAoBlerropr4reJrr;Ho cor.rracyercfl c peavJrhrararrr{ [5, 6].

[loxa rte ycraHoBJreHo rraAeirirro, H (axorry rr4rry orHocr,rrcn xole6aIIr,Ie c re-
pr{Aorr 160t" (ner,ranecrHbr arrrcJra n, I u /?2, xapaxTepr{Byroq,rre rIoprIaJIb}IyIo r[o[y
xone6anufi). SaMerr,rrr, oAHaKo, arro pelreHr{rr ypatsr{eHrrfi, our,rcr,lnalotqu\ ocqr,IJr-
Jrflrlr,rr{ Jryqr4croro rroror(a (npu rlr,raHofi cteuenn l) n nepxurlx cJrorr,\ c[otoccfeprr
Co;rur1a c.na6o Batsrrcrrr or I [8], rroEror\ry rpilneAel{Ilafi ol{eHr(a glfi | L.I'6.1 I'g) l,
Iro-Br.rAr4rroMy, sacJry?Hr,rBaeT Ior]epr4fl .

AuToprr rrprdBHareJrr,nrr A. B. CeeepuoNry Ba rro.rreBHoe o6cyuigenue pe3vJrr,-
TaroB, aauerraHr4fl r{ noJlIlepiriny Dr(cnepr,lrlerrra, a rar(xie 6narogapnr,t,(. }I. Pau-
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CTPYT(TYPA SJIEMEIITOB
OBITIE|O MAfHrrTIroIo rroJrfl coJrHrIA

C. tr4. Ionacror, JI. E. fienrnnrra

- rlpone,Tleto I'r3yqeEI'Ic crllyr{T.ypr,r D!'IcMer{ToB o6rqero rrarnr.rrrroro uo;ra co,rnqa rlo Aarrrrbrrrna6;rrcgeunii r] rrrr,rrrr Fe I1,5250,2A rra 4noiinorr rrarrrrr.r,orpa{e ECT ItAo.
o6napYntcno, rITo aJrerrelrrr,r rro.[fl I] {oroc{epe Bbrrrrrryrbr BAoJrr) Jrrrur,rr{ nparqeur.rt co.nn-qA T CTA6 TE MAIIIIITIIBIO IIOJI'I B III,IX C}I{A,'I,I C AArrAgrrOii CTOPOE.I.
cgelarr Il6rBoA, tITo lrarrlrlTlrt,,e DJIclrcrfrr,r o6ulero r,or, 71u,rrnyr.cfl orIlocr.ITeJIbIro rrJraBrIbIR SarraArrolr IralpaIIJIeHI'II{. Ctropocrr, AI}}Imeur.rfi }rafur,ITrrr,rx aJrerIeHToB ornocr,rtenr,uo Soro-c{cpnoii [JraBrrbr cocraBJrtrer rlpr.rr{cprro 50-60 u/c. orra ,ro z,s- iyo-rll]oBbrrrraer c(opocrr,Bpaqefir'Ifi rIJ]a3trrLr n (forocrpepe, Irarrc])ctrlryro rlo AorrJrcponcnlrr{ cABrrra}r, lr co3rraAaer co cfio-pocrr,ro Bparqonr.rfi xporuoc$cpu.

STRUCTURE OF ELEMENTS OF THE SOLAR MAGNETIC t IELD, by ,S. 1.pasyuk, I'' B' Demkitta.- The structure oI the solar magnctic field elements has been
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vlstigated using the observational data in Itc I i5250,2.,r lirrc obtaincd on double magrioto-
graph installed on the Torver Solar telescope oI the Crimean Astrophysical observatory.

It has been found that the magnelic ficld elemenls are olongatecl along the iinc of solar
rotation. Weakmagnetic Iielcls oI elements aro cornllrcssccl at the rvestrvard sicle. It pcrrnittecl
us to conclude, that magnetic iield elcrncnts oil the total magnetic lield are moving s'esttr.ard
relative to plasma. The velocity oI the rnagnctic l'ield clernents relative to pliotosplieric plas-
ma is 50-60 m/s. It exceecls the rotation rate ol plusrna in thc photosphere by 2.5-3l, as
measured by Doppler shi[t and coincidcs rvith the rot,ation rate ol chromosphcre.

Ha6rrogeultn c tsL,Iconr,rrr rpocrpar.rclrBeHlri,rr[ paBperxe]rr{err rroBBo,[rrJlr{
A. B. CesepHor,Iy [{, 2] o6uap}}rir{rrr, rr1'o o6qee rlarHr4r}roe noJre CoJrrrr(a co-
CTOI(T I43 1\'IHOII{eCTBa OTAeJILHLIx BJIeIIeHTOII npOTI,IBOnOJIOiliIIbIX nOnflpHOCTeft..
flo ueuepeHI,Ifltrf B irI4]II4I4 Fe i fu5250,2 A utur6o.,ree qacro Bcrperrarorcfl a.rrer{eHTbr
paaMepoM 6-12'r,r Harrpgir{er{Hocrbro no,rfl 3-5 fc [1, 21. HaupgineHHocrr, rrB-
rlepeHHoro rIoJIfl B DJteueHTilx, HilK oxa3airocl, 3&BlitcllT or aI{BI,IBaJIeHT}IoIt r[I,I-
ptrHbI cner(TpaJrlHoll JII{HI4I{ 13, 4\ y or no.rroirie}rr.rfr BBflTbrx yqaCTItoB Rpr,rnr,el} oT-
HoctrreJrbHo ee r{eHrpa [3, 5-71.

Ha6nro4aer{oe paBJrr4trrde r-ranpflirieHHocrr,r rro"rrrr rro paBHbr}r ilrrHr,rE}r s [8, 9l
6r,rlo otueceno r{ a{cpexry HacrJrqeHr,rrr. IJa ocr.roua}rrrr,r raxoro paanuur,ra n [9]
6r,r.na uocrpoeHa NIoAeJIL llarr{r.rrHolo )Jrerreuf it, corJracuo rioropoti paalrep D"Tre-

lreHTa pa'BeH Irpr,nIcpHo 150-200 Hu n Ilanpfl;riel{HocTr, noJrrr r} Hetr onoJro
2000 fc. Oguaxo xopolxar rloBropfletrocrrr crrrrra,rra rroJrfl npr,r Ea6.TrrolleHr,{flx c
Iuargl4Torpar[olt Runaercr [oBoAorr B rroJrr)By roro, rrro r,rcrr.rrrl.rbre paatrepbr ).]re-
l\rel{roB o6ulero rloJrfl cpaBHr.rreJrr,Ho 6o;rr,rrrr,re (oyrqec'roen}ro 6oJrr,ue 200 xrr),
a rIoJIe, no KpafiHeit rlepe B IIpol,reiriyrna,\ rle?riAv cBcpxroHr(rrM14 BoJI0HI{atrrr, AoJrin-
Ho 6brrr, [oRoJrr,Ho cra6LIN{ 110,71] . Cna6oe rrarur,rrHoe nore (npra rrJrorrrocrrf r{ar-
Hr{THoft ilHeprirl{ u iloroci[epe r{eI.II]IrIe r{rrrerrr{ecnofi) Ao;rirruo r4Br[eHrrrLorr rpfl
ABr{}HerrI{r{ rrJIaSr{6t.

Brrgcueuue crpyxTypr;t l,rarHr4Trrr,lx cJIer{eHToB rroBBoJrr,rr Jryrrre noHrrrb cBfrBL
ABr{E{eI{I4it coflI'IerlHofi rrJraBr{rJ c il{a1'Hr{THbrx{ rro.rlexr r{ nportreccril cfoplrrrpouanr.rn
trr BrJXOI& rra noBepxHocTr, corrrrla rrarHr{TH]jrx SJreilreHToB.

Fllrnre MbI r{Byqaer{ crpyl{Typy trrarHr4tFrrilr a,TrerferrroR ilo Aa]rHr,rr,r uarHrrro-
rpa$usecnux Ha6ilroAeHrnfi l lresoeuyqenuor? $oroc$epe.

l. flannr,le rra6Jrro4eHuii

Ha6nrcAenI,tfl rIpoAoJIbHoI)i cocraB.trrrroqefi trrarrrr,rrr-roro noJrrr oAHoBperrelrHo
c ryrreBofi cnopocrr,ro 6r,rnr,r nporeAeHbl rra xroAepHr,rBl,rpotsalrHorr BCT I{AO AH
CCCP c [ByxHaHaJrr,r{brM Ma].Hr4rorpa$ou [121. SAecr ]rbr r4crroJrrrBoBaJrrr Hi]6Jrro-
lerrr{fl r{ar}rr4rr{oro rroJJfl R 11141714t4 FcI },1121t0,2 A 24.09 u 01.10 1975 r. 3rr.r larr-
HbIe 6r,urld AoroJIHeHrI Ha6[Io[e]ir4trllrr 1985 r., rpoBe4eH]r1,rr{I{ no crrerlrra"rrr,r.rofi
nporpar'rl\'re.

Bo scex Ha6rroAeuuflx r,rrr4pr4rra rqe.lr.r rlororrerpa 6u;rir paruoi,i 55 rrA r.r cc-
peArrHa eo HaxoAIlJIacL, Ira pacoroarrr{rr 62,5 uA or r-Ierrrpa Jrr{Hr,rr,r. flpr,r na6.lroge-
uunx 1975 r. Bxo4Harr rqeJrr, crexrpor.pa{a 6r,r.ua pannoil I x 4". C uouorqr,ro
crlcrerrbl $ororra4a [13] uao6pai]ie]Il4e Colnqa cxarrr,rpoBaJrocL crporo uAoJrr, Jrrr-
Hrrll al{Baropa. .[luua paapeso]r 6rr.na pannofr. 175'.3anr.rcr, currraJrorr Nrar.Hr,rrHo-
ro rIoJItI rd cKopocrl;I npoBoAIrJIacb rrpr.r rreper,retr{eHr4lr r,rao6paatenr,rx Co.nr.rqa c
BocroKa Ha BanaA (npnnroe HalrpaBJreHr.re cHar{r,rpoBanr,rn) co cHopocrrrto 2",23/o
rr rrocrofrHrrofi nper,reru4 r{arraJra trarHr.rroltpa{a g.rr B&uncrr uo,nr 21 5. Pacctog-
Hr4e rieiriAy rIeHTpal{r4 coceAFrr,r\ paBpeBots coct.iiuJrrrJro 4' . llt rcora yrracr1a
24.09 6r;-rra 814" n 01 .10 - 576". (flo.nolrieHr.re varacrnoB Ha Ar,rcxe Co.,rnr1a no-
KaBaHo n ll4l Ha pl4c. 1.)flo;noiriegrre r{airiAor.o }rqacrnit Ha rronepxrroclrr Cotu4a
orrpcAeJrrrJrocrr c roqHocrrrc -l-0",2.

Cucreua drororr,rga l113l pa6o.raer r{a npr4r{r{r,rrie patseHcrntr $oro,ror{oB or cBe-
TOITpIIeNII'II4I{OB, paCrOJrOifieHIIr,Ix rrOrIapIIO BAoJIIJ [rrailreTpa (4na ilpraerlrrr,rHa rro Ct

rr ABtl no 6) Ha r{paflx lr3o6pa;rienr,ra Co"nrrrqa. O.reuuAno, rrro rrplr cHaHr.rpoBaHr{u
IIpflrroyroJ]hur,rrt y.racroH B cr,rcreilre (toTornga 4c$opulrpyercrr B Hocoyrolr,rrr,rft
IIa rroBepxHocrn Colnr.la llcJIeACTBI4e ero Rparqenlra. I1pr,r AJrr,rreJjr,Horr cHalrr4po-
BaHIIII I4CHalIieHI{fl np.alIOyI'OJrbHOIo yqacTlta TTaIIORflTCII OnIyTI,Itrtrl[.r. 3a ]]pe\rtl
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500 c ro,{Ha Ha rloBepxuocru Connqa r.ra-Ba ero Bpatr{eur.rg rrepeMenlaercg Ha l',25.
3a aro Bperrtr s 7975 r. Mbr trpoBoAr4Jrr{ cxaurrpoBaHr4e yqacrna sr.tcorofr 24".
Pasueprr MarHr{THr,rx aJre}reHToB, trpeBr,rruarcq,ue 24", Bcrpeqarorca upeanrrvafino
peAHo. lloarouy, xorfl ts r{eJroM Becb yqacroH getfoprrlrpoBaJrcfl BHasraTeflLuo Ba

Bce npelffl ua6.rrogeuuft, n upe4erax paalrepa oAHoro eJrelreHTa ucxa?rieHI,Irl [,IaJlbrr.

rr Mlbr rrlrr{ npene6pera.ru.

2. O6pa6orxa ua6urcgenurl. Peaylbratbr

IIo ua6"nrogeHr{flM MarHrrrHoro uo.rn 1975 r. 6rr"nr,r trocrpoeHbr r(aprbr (ue6orr-
moft {parrrerrr r(aprbr 21r.09 uoxaaau Ha prac. 1). llo xaptau uu oro6pa;rlr nce
DJIeMeHTII, NIaI(CLINIaJILHaf Ha[pflir{eHHOCTL ]l }tOTOpr,IX 6rr.na pannOfi B lC nnu
rpeBErrxaJra nro BHaseHr're. Srel,reuroa c raxoft seru.rrluofi Maficr{NraJrbuoft nanpr-
;neHHocrr{ rroJrfl }ra yvacrHe 24.09 6r,uo Ar : 153 v 1/ : Bt Ha yqacrne
01.10 1975 r. ,{.na Ha}nAoro r4B arr{x DJrer,rerrroB }rrrr orrpeAeJrumr (puc.2):

1) yro;r N{e}n4y HarrpaBJreHHofi ua Banag ocr,ro, rapaJrJreJrr,Hoft Jrrrurru afiBa-

ropa (OW), r( paAr{yc-Ber(ropoN{. (Ofrr ro, OSr;, ripoBeIIeHHbrr,r uB rosxr,r c rraH-
cunrarr,noft HarrpElr{eHHocTbro npoAoJILHoIo r,ralHr,rTFloro rroJrfl -I1 11 -o* SJIeIreHTa
Ir HalrpatsJreur,rr,r uau6oree 6r,rc:rporo cfia4a noJrE Ao BeJr[qrrHbr H jl : 4 fc (aalr-
Myr paAr4yc-BexTopa t orcsflrbrtsaJrca B HarrpaBJreHlrrl uo .racosofi crpe;rxe);

2) aauuyr pa[uyc-Benropa r (OB; ,o, O-\fu), npoBeAeHuoro B HarrpatsrreHrrr{
uau6o.nee N{e[JIeHHoro cnaga rroJrg Ao BeJrrrqr4rrrJ II y : 41|,c;

3) 4rLruy r paAllyc-Bel(ropa Ao rraoJrr{Hr{ucH t - 4lc B HarrpaBJreur,rn salr6o-
ilee 6brcrporo cnaAa nora (ONo u.rur 056);

4) gruuy r paAl{yc-Benropa Ao l.raoJrrrurru c II I : 4 lc:
a) o naupaBJrellr.{r{ ualr6onee MeAJren}roro crlrlAit rroJrrr (OE,, u.rru OWTr) u

6) n uaupanileniltt, rroBepHyror\f ua tB0'orrrocr.{re.rrbHo rrpe4brAyqero, T. e. OW"
r.rJrr{ coorBercrnerlno OE6;

/25"t

," Jl " . /!["' /,f0"

Puc. 1. (Dparueur Raprbr HeBo3MyilleHrrolo yqacrr{a Connqa 24.09 1975 r., uoctpoetnoir
uo ra6nro4enlrfl lr lpoAoJrbnoii coctasrnroulcii uarHr'rrHoro rroJrl

Ill,rpnxoroii tlruucii uponegeHa JlrrHrrfl pa3AeJra llorEpHocreii; BaurpuxoBrlilbr o6Iacrlr cenepuoir rIoJIEpHocrrr
NraruIITHoro rloJrfl; rrsoJrl{rllrfi rrpoBetrcHsr uepe: 4 lc
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'Pnc.2. 
Cxeuau,rqecnoe rrpeAcraBirenr{e crpynrypbr DJreMerrra Marrrr{Tlroro rto,r.l (a tttm 6)

EW - Jrr4r{rr{ ar(Baropa. Toqrofi O o6oaHa.reEo fioJrorfieHqe lraHcunta,trnoit BeJr{rIr4}IbI rralp.EE(eHlrocrl{ rroJrA,

oBarEHoii lamnnyrori,ruuueli 
- rraoraycca c H[ : 4I'c

5) pacctoauue or roqrtr,r c Mar(crrMaJrbHbrM BHaqefluer H ll Ao r{3oJlr,IHilu 4lcr
a Tar()fie [o r4aoJrr4Hrrm 8 Ic B HarrpaBJregtrtr Ha ceBep, Ior, Bocron I( aatraA cooT-
BOTCTBOHIIO, T, e. I61rtr, i"OS, IOU II rOW.

Brr6op rpanrasHoft BeJrr4qrrrrbr Hanpfl)Heuuocrtr rrpoAoJlbnoro Marnrlrlroro troJrE

E ll :4 lc oupe4eJreg, Bo-trepBbrx, TeM, qro ona BaMerrro trpeBbrllara BeiluqtrHy
ItryMa, a Bo-BTopbrx, oHa B rroAaBJrflIorqeM 6orrruuHcrBe cryqaeB oxBarbrBaJra roJrb-
r(o oAuH Nfar(ctrMyM troJrfl. ,[,runrr r pa[rryc-BeRropa He r{cupaBJrfr.lrx-cb 3a 3{{eftr
npoeKqrrrr.

Peay.nstarrr r4BN,IepeHIrft aBLIMyroB paAuyc-Ber(Topa r trpeACTaBJIeHr,r B Br4[e
rtrcrorpaMM Ha pl4c. 3 orAenrno tro HalI{AoMy AHro Ha6rloleHufi. 34ecr, BBETr,r

TOJIT,HOOA[I{OqIIbIe AJIeMeHTbI, T. e. Te, AJIE I(OTOp},IX I{BOJIIIHIIE Htl:4lC Oxsa-
TbIBaJra roJrr,Ho oAr{rr MaHcr.rMyM Eatrpfl}HeHlrocrra troJrfi. Bepxnre r?IcrorpaMMr,r
puc. 3 orHocErcE H rratrpaBJrerrrdflM rrafl6orree 6r,rcrporo crra[a flolrr. 3ro rlatrpaBJIe-
Htrfl HarrMeHr,[]r4x Berllqw:n r. VIz DTrrx pactrpegeJrerlrlft Mr,I BIIAIaM, rITo Har,r6oJree
Eracro Bcrpesarorcg aJreMerrrr,r, MrrHrrMaJrr,Huft paauep r Horopbrx rlpr4xolr4r-cfl-IIa
aar{Myrbr gO" v 270", Ir coBceM MaJro I4x nprd BHasenl4flx aauMyrog 0" u 180'. 0ro
.OBHAqAET, IITO qAqE BCETO PABMEP},I T B EJIEMEI{TAX MIIEI{MAJIbHbIE B HAIPABTIESI{II
,ceBep - ror. Hau6oree MeAJrerrHbrfi cna[ rroJrfl y rrogaBJrflroulero 6olsltrrducrBa
DJreMeHroB flpor4cxoluT B l{atrpaBJrer{r{rr trperrMytrIecTBeHHo Ha BocToIt ITJIII Ha 3a-
uag (180" r,rnra 0o IIa HI4)nHI{x rrlcrorpaMMax puc. 3). tr4 tomno y He6ort,uoro trpo-
r{errTa BJreMeHroB rroJre crraAaer nara6onee MeAJreHHo B HatrpaBJIeHI{r{ ceBep - rcr.
I{a pacupegereuuft prac. 3 crre[yer, qro r{BoJrr{Hv.n H 11 

: 4lc oJIe[,IeHroB o6qero
MarHrrrHoro uona Connqa Bbrrrrrryra, Ee 6olr,mafi ocb rlara6orree qacro coBflaAaer
c HarrpaBJleHr.rer{ Bocror( - SarraA, a MaJIarr ocb - c HarrpaBJreHr{eNl ceBep - rof..

Ta6rr.rqa 1

24.09 1975 r. 01.10 1975 r

AIailaBorr
YIJIOB

r{ucno gneuenrog, %
tft,rcno orenrerrron, o/o

PaBNrep ?'

I

N-no.rupuocrl I S-no"'lnpHocrr,
I

I

N-nornpHocrL, I 
S-norttPttocrL

Mr,r rr r,r lr a,rr l,rrr,rii

N[a rtcrtrra'lt,rrr ri.i

0-360p
0-180p

180-36'0'

90-270"
270-90"

51,4
32,4
19,0

32,4
19,0

37,l
17,7
19,/+

24.2
72,9

PacupeAeneHue DJreMeEroB troJIE rra rlrcrorpaMMax ptrc. 3 oAuuar(oBo [JIs
o6eux rroJrflprrocrefi. 3to troficufler ta6n. L, uepnrrft ctorr6eq notopoft xapanre-
prrByer paaMep r (uuuuuarburJft I{Jru Maftcr[MaJrburrft), ntopoft - Auatrasor yr-
JroB, T. e. asuMyToB, B TperbeM Ir trfiToM trpuBeAeE trpoqeET (ot o6qero qflcfia)
SJIeMeHTOB trOJrf, C N-nOrapnOCTbIO, a B qerBeproM u InecroM - trpoqeHr DJIe-

MeEroB troJrfl c s-uonapnocEro.

62,9
30.(i

38,7
Z1.L

lla\

48,6
JZ\'T
16.2

28,6
20,0



I
Plre . 3. Pacrpege;renrae aJlelreu-
ToB rro aBrrrryrau nau6o.nee 6ucr-
poro (BBepxy) r.r uara6o.ree rreg-
JIeHEoro (nurnsy) rraAeurrfi Harr-
pfl}I{eH}rocrlr TIoJIE or rfaRclr-
rtaaruoir BeJlrlqrrnbr no fl Ll 

:
:4Ic
CfleBa rrrcrorpaulrbl orHocflTcfl t{

HabJlrcIeHrralr 24.09 1975 r., cnlla-
Ba - r{ 01.10 1975 r.

20

30.. /80 270' 30 /80 Z70o .Y

fl,rn mam4oro aJreMeHTa 6brnra sr,rsr.{cJreubr orHorlreul,Ifl r6ry/rgp, ros/ros rl
r6$r/r5s pa3MepoB orMecra c 11 

11 mu* [o r4soJrrrlrr,rfi c Hy :4lc Ir orAeJIbHo [G
vtsoltulJ]vrtr c Hll : B fc. B HalI{AoN{ Clyqns g71fl pac6rofl11vrft, coorBercrByloqllx
rpaur4qe EJreMeHra np:z Hn : 4lc r{ npu H1 :8 fc, ea eAl4lrllqyflpl{Hgr,IaJrocb
cBoe SIIaseHue i"sD. flo gaunr,ru rrar{epelrrrfi 6nrnra uocrpoeEr,I rl4crorpa}Irlbr pac-
trpeAeJreHufl aJreMeHToB tro orHocr.lTeJrbr{brM paccroflHr,rflM u I4B HI4x orrpeAeJreHbr
Hal,I6oree BepoflrHble Buaqeuufl (rsN/r6p),,, (ros/roe),, u (r6ry/r6e)n [JIfl r(ax{[oro

Ta6nnqa 2 AEE Ea6JroAeEr,rft B orAeJlbEocru. Satellr us
AByX sHaqeHuft 6r,UrO BBflrO CpeArree. Pesyrb-
Tarbr BbrqucJreEr,rfr trpEBeAeEbr B Ta6fi. 2.

Mrr nu4ulr, qro norAa rpaHlrqa eJlerlren-
Ta B3fiTa Ha rrBoJrrrEr{u H | : 4 Ic, nara6o-
Jree BepoflTHbre pasMepbr B EatrpaBJrelrr{flx rra
ceRep, ror r( BatraA rrpr.rMepEo oAtrEaHoBBI tr
trpu6ruaflreJrbHo B cpeArreM cocraBJrflror 0,73
OT paCCTOflHIIE B BOCTOqIIOM HatrpaBJIeHI,IU'
(ron)n. Itor4a rpaHr,rqa aJleMegra BBflra rra
vSo[tm]glfiil H l : 8 Ic, nau6oree BepoflrHbls
sIIaseHuE paccroflHrrfi B ceBeprroM (o - N).

IrIoll{Horr (O - S) HanpaBJreHr4flx roirienpuNrepHo oArrHar(oBbl r{ cocraBJrrrrcr 0,72
or (rsp)r,. B ro rrie BperllflpaccroflHlle (r'ou'),, AJrrr r,Iao.Tlllltutt II ll : B llc aarte'rr'to
6o,rr'ure, qer'r B ceBeplrol{ (O - N) r{.rrr,r ro?riHorr (O - S) rrailpaB"rreHrrflx I,I 6rn,IBHo
H sHaqeHLIIo (r'ou)r. Coornomeurre rre;riAy paccrorrlrr,rflrrr,r B ceBepHoN{ rI IoiIi}Io}'I
HanpaBJrellr{flx, HaH cJreAyer lt3 Ta6r. 2, ue aanucl,IT or rol'o, HaHafl ll3oJrr,rHrrfi
(lt umt B lc) upuru4N{aercrr Ba rparrrrqrryro. O4naHo npr.r nepexoAe or rpanr,rvnoft
usoJlr{Hr'ru 4 lc n r{BoJrr{Hrrr{ 8 lc paarrepr,r (1911,), ts aarraArlorr HarrpaBJreI{I,IIr IrpI,I-
6ruinarorcs n paBlrepaNr (16B)., r BocrorrHorr HarrpaBJrer.urrr.

Brtsl,;reulratr oco6eHHocrr, Iaer ocHoBaHrre BarroAoBprrrb, rrro rIarIII{THrIe
oJrer{errrlr o6qero rroJrfl Bbrrrr}ryrrJ B r{aflpaBJreHr4r,r Bocron - 3anaA. llpn.reu
upr,r cra6r,rx iloflfix, coorBercrByroulrrx nepr.l$epr,rfinoli nanpnrrtelruoctrt 11
:4lc B DJretrcllTe, BEJTtrrryToC?r) arir It BarraAy or ToqI{I,I c.I1 

11 -o* N,IeHbIrIe, 1Ie}I

n BocTony.
Hpafine Balr{Ho 6rrro y6egurrrcrr B IleaJrr,Hocrr,r BTr,rr pe3yJrr,TaroB. flosrorty

s 1985 r. 6r,rnu uocraBJreHbr ua6"nrogenr,rrr no cileqr,ralsnofi rporparINIe. NL,r
trpuBoAr4M BAecr, peByJrbrarr,r o6pa6orHu AByx AHefi Ha6rro[eHrafi: 13 n 16.08.
Ha6rro4euu s 6trtw npoBe4eHbr c BroAHofi n{errbro cneHrporpa(ra \ x L" s
Jtm;o:,ril Fe I 1"5250, 2 A vt npr{ raxo}r }ne rroJroirieHr,rrr rqe.refi rporouerpa, rlro I,I B
d975 r. Paalrep yqacrxa B aroM cryqae cocraBJrrrJr 150x. 150" r,r HaxoAr,r.{cx
s6rraau I{eHTpa coJrneql{oro [r.rcna. ftaxiArrii r.ra yqacrnoB cr(aHrrpoBaJrcfl ABaiI{AtI-
O4ran paa raao6pairrenrae Coruqa c rroMoqLr;ro cr{cre}rrr rpororr.rqa [{3] rrepeuerqa-
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llocb BAoJrb Jrr{Hr4rr ar(Baropa (W * E). Bo nro-
poM CJryrrae uao6pameulre corrqa ABrlraJrocb B
'HalpaBJrerrr,r[, troBepuyroM Ha 90o ro orHorrre-
r{rrrc H rrepBoMy HalpaBJreHr.rrc cr(aHr4poBaErrfi,
r. e. B HarrpaBJreurrr (N - S). B o6oux c.ry-
'qaE ( perHcTparlr4E cr{rHaJroB rrpoAoJrbHoro Mar-
Hr{TEoro troJrE [poBoAr4Jlacb upn upalrolr ra o6-
parnoM cftaHr{poBarruu. Cxopocrb cr(arr4poBa-
rIrrn r,r B rrpf,MoM, u n o6parnoM HarrpaBJrenrrrl
,cocraBJraJra 2"lc r,pu uocrosnnoft BpeMerru Ha-
Ha;ra Barrr4cr4 rroJrfi, parnofi ls. Paccrosnrae
rre?fiAy r{eHrpaMI{ coceAHr{x paapeBoB 6r,r.ro
ar,r6pauo 2".

Il{err cueHrporpaSa paaMepoM Lxl" 6u-
JIa B3gra He cnyuafiuo. Br,rscurau BJrr4flHI{e
paaMepa rqeJrtr crer(rporpa{a na {opuy cr4rrra-

"{a troJlfl. Pagu upocrorr,I AorrycfiaeM, qro eJre-
treur Marrruruoro troJrfi rdMeer KpyrJryro 6opry.
Haupameunocrr, rroJrfl Ha rpaur,rqe ero cHaqHoM
aIenflercfi or HyJrrr Ao Her(oropoft geJru.ruHrr u
Brryrpr{ DJreMerrra ocraercfl nocroruuoft (puc.
4, a). flpw cfiaur,rpoBaHr4rr B lreKoroprrfi uoueur
BpeMerrr{ ilycrb r,rao6paxrenue aJreMerlTa ilacaer-
cfl n{eJrrr cnenrporpa$a c sueruuefi croporrbr
{puc. 4,6, uonoxteur{e qeJrlr I). B erou cryqae
.cr{rlraJr Marrr{rorpa{a 267 (puc. 4,e)er7e paBeH IryJIro r.ra-Ba roro, qro paBeH HyflIo
I{ MarIIr{rHtIfi uOron Ea qeJIr.I C[el(rporpa{a. IIO Mepe yBeJII,IqeHr4fl MaIHurHoIo
norona rra rqeJrrd (upra cxauzponanura) pacrer r{ cr4rHaJI uora. ,{,oculruyB rrarr-
,6onrruero BHaqeHLrfi (uaupuuep, no.norxenras qeru II lr III), cI4rHaJr uorr y6rr-
tsaer [o HyJITI tro Mepe yxoAa MarHr4rHoro aJreMerrra co qeJlr,l ctreKrporpa{a (uo-
.JIoHeIrI4e rqeru IV). Taxuu o6pasonr, MbI BI4AI{M (pvc. 4), qro BAolr, JrI'IHIlIu cxa-
rrr{poBar{trf pasMep aJreMerITa pacTfir'r,rBaeTcfl Ha Beruqr4Hy pasMepa rqeJII4, 83fi-
Toro BAoJrr, lrrinuiln cxarrupoBaHus. 9ro6u pacrflrr{Barrr4e aJIeMeHTos 6lr.lro o[u-
rraHoBbrM [pE CHaHr4poBaHr{r,r Bo B3arlM}ro trepueH[TTHyJIEpIIBIX HatrpaBJIeHI{fiX
,(W .- E u N .- S), a o6e perucrparlrdrr craJrr.{ paBHoI{eHrrbrMI,I, r4 Sopiua qerlr
ctrer(Tporpa{a 4orxua 6rrm xraqparuofi. Mrr nra4nlr, qro r{ rloJro}fielrl4e Man-
cIIMyMa cI,{rHaJIa IrOJrfl 0ABITIIyTO OTHOCT{TeJIE,HO I,ICTIIEIIOTO IOJIO)fieHI,IE MaI(CI4-

.rlryMa rroJrfl. o4uaxo aror a{sexr AJrfl Hac He cyrqecrBel{.
Ilononreuue Mar(clrMyMa r(ax{.qoro eJIeMeHra B Ha6.lrlo4eur,rsx 1985 r' Mtr Ha-

xoAr,IJIIl HerlocpeAcrBenno uo BafrrrcflM Ha Jrerrre. Err"nra BBflTrr Bce o[fiHoqurre
,(raao.nnponannnre) aJreMeuTrr, Mar(cr{MaJrb}rafl HatrpE}r(euHocrb Koropblx H 11^u*}
21.5 fc. LIo rouy cr(aHy, Ha KoropoM 6rr.ro 11 

;1 
ypaa EJIeMeHra, MLrorpeAeJrflJrrrtro

.JreHTe paccrorlHl{fl Me?fiAylroJlo?r{eur{eu11 
11 -r* tHtt:4lc tt orAeJIr'Ho Me}fi[y

-H11 ma* m H 1t 
: B Ic. PaccroflHrle m eoctoHy (ron) ra K BatraAy-f-ow) g, {1-"* orr-

peAeJrEJrocb rro BatrzcflM IIptr cHar{rrpoBarrr4rr B HatrpaBJrennu W * E. Auanorraq-
Eo rro Barrrrcrl{ co cxantrpoBaur{eM B HatrpaBJrenun N * S oIrpe4ellflJrocb paccroa-
.HI,re MelI{Ay 11 

11 .oax v H11 :4lc x ceBepy (roN) rn H Iory (ros) ot.IJ11 *u*.
Maxcraua;rr,Hr,Ie BuaqeHr{fl B DJreMeHTax rroJrfi npr,rxo4rrJlr{cb [pr4Mepuo oAI,r-

rHaHoBo sacro Ha cr(alrbl KaH B trpflMoM, Tar( u n o6parnolt HaupaBJreHl{flx.
Peaynr,r:arr,r raauepenr.rft npr{ rrpflMorr u o6paruoM cr(aurrpoBaI{Ir[ or(aBaJrl4cr'
.oqeur, lrlz.ettu*wt rd [Jrrr ua6nrogeur.rft upu cHaHr,IpoBaHIaIl BAoJTL W * E, rr [Jrfi
ua6,nro4ennft co cxaur4poBaHrreM B[oJrr, N - S. IlocHonrHy \L AJIfl paBHr,Ix

4nefi ra6.nro4euraft pe3yJrbrarrr o6pa6orxu He troxaaaJllt trpI4HqrruI,raJIr,HLIx pa3-
ttwurtft, Mr,r coqrfl BoBMolr{HbrM o6re4r,ruurr, r{BMepeHlrfl Ha6rloleulaft ea o6a Aus
AJrff CHarrr4ponaunft BAoJrr, w - E r4 orAeJrbl{o BAoJIb N - S.

Ha prac. 5 upe4cran.nenr,r paaMepr,r DJreMeHroB B BaBr{cr4Mocrl{ or Mar(clrrfaJrb-
noft nanpameHlrocrr4 rroJrfi B DJreMelrre -Il1; ,,**.Toqmaun HaIreceHLI paBMepBI aJre-
MOHTOB B IIatrpaBJIeHIIE BOCTOK - 3atra[ rEW' EBMepeHIIbIe IIOIIOCpOACTBOHHO Ha
perr4crporpaL{Max IIpoAoJrbr{oro rroJrf rrpr4 cHaHr.{poBaHIlI4 ua6rrogaeubrx yqacr-
inoB colHequoft uonepxHocTl{ BloJrr, ilu:P-vili BocToK-3ala[, HpecTI,rr(aMI{ - pa3-

Pluc, 4, Cxeua n;ursnrrff PaBMePa
rrlerlrr ctrenrporpa{a ra {opnty cltr-
HaJra rroJrg (uoacueuLra n teHcre)
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Mepbr EJTOMOHTOB B HatrpaBJreHr,ru ceBep - Ior r55, r.rBtrepeuHr,re trO 3atrr43flrf npg
qHAIII4POBAIII4U YqACTHOB BAOJIb TIfrIJWlI CEBEP _ IoI. OTIIETTI4BO BI4AIIO? qTO PA3-
MEPbI DJTEMEHTOB B HAIIPABJIEIII4I4 BOCTOT( _ 3AtrA[ B CPEAHEilI CUCTEMATUIIECHI,I
6o;rrrue paBMepoB areMeHToB B HatrpaBJrenr4r{e ceBep - rcr npr,r rofr E{e Belrrrrrrdge
rlaHcl4MaJrr'Eoft Ha[p[EteHHocrI4 nols. Hecrrorpfl rra ro qro paaMepbr aJreueHroB
B OPTOTOHAJII,HbIX HAIPABJIEHI4XX, rOO6rqE rOBOPfi, I43},IEPEH6I HE IIO OAHI{M I4
Ter[ ffie aJIeMeHTaM ua na6,rrogeuzft, paa4eJIeHHr,Ix n ro]lry E{e tro Bpe}reHr4 He-
CfiOJILI(I4MA qaCaMI'I' BaBI4CI4MOCT[' Me)I{[y paBMepOM AJIeMeHTa r,r BeJIr4qI{HOfi lta1-
cr,rMaJrr,Hoft Hatrpfl)I{enHocrr{ MarHI{THoro noJrfl-n neu [15] rrotsBoJrEer cqr.rrarb
aaBr,rcr4r,rocTb rra ptrc. 5 o6rqeft AJrfl Bcex aJreMeHroB.

Ha puc. 5 lromno BI4Aerb, uro HaH trpra cr(arr{poBaurlrr BAoJrb ltlr1trv ar(Baro-
ea, raH I4 B opToroHaJIbHoM HarIpaBJIeHr4L{ 6orr,[I4ncrBo oJrer,reHToB or(agaJrocb C
fr11 -ax ao 60 rc. .{ra nux lraqunanorHllmax:15 rclocrpoeubrrucrorpa}r},rbr
PACtrPE.AEJIEHI4'IqI4CJIASJIEMEHTOBtrOPABMEPAMBIIAIPABJIEIII,IIE-WUN*S
(puc. 6). Harn60.ree neporrnrrft paarrrep eJreMeHroB rro lr3oJrr,rHr{m E| :4 Tc s,

Ta6ruqa 3 I{alpaBJIeHI4I4 BOCTOK 
- SaIIa[ COCTaBIIfleT

nprrl{epHo 7", B To Bpe}ra HaH B HarrpaBJre-

-- I rrartpaBrenlle cl{aHl{tloBarrr{rr HI'II'I ceBep - rcr - or(oJro 4". Taxult 
- 
o6pa-

,,,1',1,;;1i",, l- 3oi\r. rr Ha6nrctreur.rs 1985 r. uofiasbrBaror,
I___ 

rrqu4rwAuralrn LUvo t, uunddDlDdlut.r.

N- S I s- N STO 9JIEMeHTI,I o6qero T[aIHI4TIIOIo I]oJIfI BbITfl-t- HyTbI BAOJTb JLilIIUV. AI(BaTOpa, T. e. B Ea-
rlo;rrroc I ro 1m,zr7ol I er fr,o,:,1) "pn31""'11_ 

uplq"lur Comrqa'

; ,:";;,", I ,; i;;,;J;; | 
"' \ 'u'u /0/ Ha pnc'' 7 tro*a3aHo pacrpeAenenrre

r - t,. I ^o,no"^,, I ]1 1illl] e,Ie-\reHroB no paaHocrrr /.68- row p^ccron-c roN(r'os 
| 18 (26,9%) | t4 e\.golr) uraft x BocroHy rss u H ,uJuuy r*;5;;;;;_

ir{eHrrfl lraxcrauanruofr HatrpE}fieHHocrr4 Ao
rllolraruv. H tt : 4lc. Pacupegereulre Ha

pmc. 7 acuMMerpnqr,oe: 760/o EJreMerIroB noxaaaru rroJro)il[TeJrbEyro paBuocrb, r,1
ToJrbr(o 240/o ejl,emerrroB - orpurlareJrbryrc paauocm. Haz6onee Bepofl rr{oe.pa3Jrr{-
uue r paauepflx rss u row cocraBJraer op"r"p"o [a r.;;;;errrbr troJrE Bbrrgrry-
TBI cuJrbHee r( BocTor(y or roqKu c MaHctrMaJrrnoft ranpax(elrEocrblo,qeM r( BatraIy"flpu cranupoBalruu B IrpfiMoM u o6parnom HarrpaBJrenurr Bce rrorperrrgocrrx
BxoAflT oAIIEafioBO' tr ATO TOABOJIEOT ftoIIrpoJII{poBaTb BJIIaEHIIe LIHCTpyMeHTaJTb-
Hbrx norpemnoctefi tr nocrofiIrlroft npeuenu Ha r{cftarfierr[e cr{rrraJroB trprr pe-
rl'Icrpallurr MarHIITHoro troJrfi B EJreMenrax. flogrnepxgerrueM aroMy flBJrEIorcfl
peByJrLTarBI, npuBeAeHHbIe B Ta6JL 3, no pasuepaM aJreMeuroB B BaBrrcrrMocrrr or
EatrpaBJIeHI4fl Cr(aHr4poBalrufl trprr cHaHr,rpoBarrur4 yqacrnoB B[oJrb trur.Lvtvt ceBep -rcr (N ** S). Maxclruanrnte inarerrr4fl rralpflE(errHocrrd troJrfl B aJreMerrrax tro-
traAaJlrr trpr4Meprro oAlrrraftoBo qacro RaK Ha cr(aHbr B rrpflMoM rralpaBJrerrura N -* S,rafi r4 Ha cr(arrbr r o6parnomHarrpaBJrerrr4u S - N (crpoxa t ra6iuqu). flpu arom
nJrfl r(alr(Aoro EarrpaBJrerrr{tr cHarrr4poBaHrrf qr4 cJro aJreMerrroB c rrpeBr,rureHrreM
paccroEHlutfl OT rpaHr{qhr co cTopoHhr HarrpaBJreHrrfl cfiaHr4poBarrr4fl Ao MaHcr4MaJrb-
Horo SHaqenmn H 11 6rrro oseui 6ruanral,r rrr4cly aJreMeHToB c trpeBbrrrreuraeM pa3-
Mepa or Mar{cl{MaJrbuoft nanpnx*errrocrr{ [o rpaEr,rllbr B HanpaBJreHrrI{ cxaHr,rpoBa-
nza (cu' cro46rlrt I n2).,(-aunrre ra6l.'3 

"rrr"r"ou.r"y.-r "o 
orcyrcrBr4rt oqv-

TuMoro BJrl{flrrr4fl rra[paBJrer{I4fl cRaHrrpoBa]fl],i,fl tt nocrosuuofi BpeMeHlr Ha acr,rM-
METPI4IO PEII.CTPI4PYEMOIO CI4TIIAJIA MAIHI4THOTO trOJIfl SJIEMEHTA.

Pacnpe4eteHrre qrrcJra aJTeMeHTOB rro paSrrocril Ton - 
j"ow paccrornufi r

Bocrony l"6p rr r( SarraAy 1614r or Mecra c ff11 -^" Ao ypoBuff I/il: 8 Ic, rrpflBeAerro
Ea pl4c. 8. ono B orJrraqrre or pacfipeAerenlrs na -fiic. 7 ,. rrb*uaurraer eaueruofr
dcuuu-erprau. 3ro oanasaer, qro B HarrpaBJreur4rd Bocrox - Barratr aJreMeHTbI troJrfl
upra^,lt/ 1 2 8 Tc cranoB'rc' czulrerpraurbrM, or'ocrrreJr'Ho roqfir4 H 11^u*.Taruu o6paeou, Ha ocrroBa'ulr AByx cepmfr na6rro4er1ufi e lgTb 

"'-Igbs "".MbI IIPIXOAIIM I( BI,IBOAY, qTO EJIEMEHTbI O6qErO MAIIII4THOIO UOrN COTUqA trPEA*
craBrrflror co1ofr. o6paaoraara rra corresuoft noreprroirr, Bbrrsrryrbre BAoJrb
JrfrrJ]Im Bocron-3atraA (r40nr ilurt:siu BpaqeHr,rfl 

-connqa). 
Sneueurrr troJrf

BbrTfiHyTbr crltJlbrree rt BocTor(y oT MecTa c Mar(crrMaJrrnoft raupapterruocTblo, qeM
H sauaAy, trplr rpauuunou .Iy'1 : 4lc, B ro rxe BpeMr ArE rpaHflquoro Braqe_
nvfl H il : 8 Ic aneuenrbr B rrarrpaBrreuuyr Bocrolt-aatraA trpaxTr.rqecxr( cr4MMe-
TPI4TIIIbI OTIIOCI{TEJIBHO trOJIO'fiEHI(E MAKCI{MYMA trOJIfl (CN . PUC. 8).
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Plrc. 5. Saalrcrauoctr, paaMepa aJre-
I\relrroB or MaRcr4r{aJrruoii uaupx-
,(eHIIOcrIl trOJIE B sJIeIIeETe I E 

11 ,ru* |

-7 - 
paBMepbr B IranpaBJreHr{r,r BocTo}( -BaIIa[,

2 -B Ha[paBJreHrrr{ ceBep - ml;

Puc. 6. Pacnpegereur,rfi qr.rcJra aJIe-
MeETOB rro r4x pasMepaM B EarrpaB-
JreEr4ra Bocror{-BarraA (a) u cenep-
rcr (6)

Ps.c. 7, PacnpeTlerenlre qncJra
aJIeMeIITOB I1O pa3HOCrr,r roE- /'ow
paccrorulrii or Nrartcr{rraJrr,roii rat-
pfl[teErrocTr.l B SJreilrelrTe Ao BocTorr-
HOrr r,1 SalaArro[ rpaEr.rq EJre]{e}rTa
Ha yfoBrre Ell:41"
Ptlc. 8. To tne, rrro rra pr,rc. 7,
rro ItrJI.fl rpaEr,ruoro Sllaqefir.r,r
I/,, : 3 1'.
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3. O6cyxqeHlie peaynbraroB

7lrax, MbI BI{AI4M' qro areMeurur o6rqero Marrrr4rHoro [oJrE Br,rrxrryrbr BAoJrb
.JrI{HI'Ir{ Bpalqe}Il{fl, HO B SarIaArIoM HatrpaBJrerrur{ oHr4 Br,rrsHyrr,I MeHLIIIe, qeM B
BocrotlHoM. A ato oguaqaer, qro r{arHr4THlre rroJrn aJreMeHToB ciriarbl c eauagnoft
'cropoHhl. Crnarze sJIeMeHroB na6;rm4aercrr B Mecrax c;rra6rrx uonefi. O6lacrpr
:aJreMeuroB c rratrpsx{errEocrbro nona H 1y 

: B_:_10 fc He ge6oplrupyrorcfl:
.OTIIOCI{TEJII,UO H 

II MAX , OHI'T IPI'IHIIMAIOT {OPONY, CI4MMETPIaqHYIO B HAtrPABJIEI{I{II
BocroK - 3arra4 (rs$//16g), -> {.

flpr'r cno6o4HoM paBHoBecI{Lr aJreMeHTr,I AoJr}r{Err 6r,rrr ctrMMerpr,rqgrrnara. Pas-.HoBeporlrr{oe paclpeAeJrerrre oJreMeHroB rro suany rroJrg rr [a]rur,re ra6.n. t ucx-
'rroqalor BoSMolItHocT}, o6tscnntB cll{arue trorrx B arreMelrrax c sarraAa saHJrorroM
rreTeJlb. Hau upe4craBJrgerc.E gau6onee BepoflTrrblM: c)fiarr{e rroJrrr BJreMerIToB o
3atraAa BOBMoII(II0 B peByJIr,TaTe TO[O, qTO Ea AJIeMeITTrI uorg Ua6eraeT c BatraAa
rfioTor( [JraSMbI TIJII,I, qTO paBIIOCTIJTbEO, AJIeMeIITbI rroJrf ABtr]nyTCE Ha AanaA oTEo-
ct{reJrLHo trJra3Mbr. cne4orare.rrr,Ho, j\[br trprxoAEM n BETBOAy, qro B {OrOC{epe
sJreMeHTbr o6qero Malrrlrrlroro uo.nq CoJrHr(a Bparqarcrcr 6rrctpee, qeM coilEeq-
HAfl IIJIABMA.

I4z ll7l cJleAyer, rrro cnopocrb Bpau{eHr4E rgrerr r HpyflHoil,racrura6Hr,rx crpyn-
'Typ MaIIII4THOro IIoJIfl BLIrrIe, HeEteJII{ cnopocrl Bpatr{eHr{fi {orocSepnOft nlaanru,
raauepeuuoft rro [orrJrepoBonr4]r cABrtraM. C y.rerolr ernx peiy;rbraroB Mr,r [pr4xo-
AI4M K SaItJrIoqeEI4Io, qro lrarnr,rrHrre no"rra (xpynEouacrura6u.rre r,r MeJIHoMac-
rura6urte Ha ypoBue crpyxrypHrrx DrreMeuror o6rqe"o no;rr) nparqarorca 6r,rcr-
pee, qeM n;ra3Ma Ha ypoBrre soroc{eprr. 3ro, ouenngHo, orpa}r{aer o6r4yro aaHo-
HON,IEPHOCTT, BPAII{EHI{E MATHI4THEIX UO.IrEft II IIJIASMLI HA YPOBHE {OtOC$EPrr'Co.rrurla.

rtam rmr Br,{Ae.rrr,r (cu. ra6;r. 2), 4e{opuaqrrr Marr{rrrHErx aJreMerrroB [oxo4r4r
Ao paccroEultfi, r'Ae Ha[pfl]I{eHrlocrb r{atgrrruoto rloJrfi Aocrr{taer BeJruquHbr
B-10 lc (a.uelreurhr, orpaHlrqeHHbre ranrtMr{ BHarreHr4flMfi Harrpfl)r{enr{ocrtr{ rroJrE,
cral{oBtlTcfl cl{}{r{erpr4tluErMr{ B r{anpaBJreHr4r4 Bocron-eana4). Sror Samr nrr,r
yqrn rlpu oIIeHr(e Be,TIIqI4HLI cHopocTI4 IIoToIta frJra3rfbr, na6erarculero Ha MaI-
I{[TTIII,IE E,TE]IEHTI,I.

rTpe4no;rar:aer,I, rITo B rroroxe nJraar,rr,r MarHrrruoe rroJre or[ryrorByer u rrro
[&BJIeHlre u.rratsx'rbr Ha r{arHr,rrrrr,rx rroBepxHocrnx rpy6l{r,r raKoe ine, r(aK B rro-
ToHe [.rra3rrr,r. IIpu raKrrx Ao[yrqeHr4rrx r{3 r4rrrerpa.na BepnyJrJrr4 cJreAyer

'lr1V' - II2lBn.

flpu n"rto'ruocrr4 rrrraaNrr,r u Soroc(;epe p ,! 2'10-? r/cr,r3 lr r,pv H lu B -.:- 10 fc
'(c.rreqyer r.r3 Harrrrrx peByJlrrTarou rro ciriarr,ro rroJltl B r[arHr,lT]Iblx a.lreueutax)
HaxoALIlI, [ITO CHOpOCTL IrJraSI{br, a TorII{ee, cHopocTb ABIrEteHlIfl }{a|EIITI{LIX Tpy-
6ox oruocr,r'e.rrE,rro rr,raail{br V - 50 -:- 60 u/c. Cxopocrr, Bpaqer{rls Co.rruqa a
$oroc{epe Iro Aa}IHhI}r lrauepeur,rri [onJrepoBcnr4x cABrrroB B axBaropr{a.nr,Hoft eo-
rre paBrIa upn6.rrr,rarnrenruo 2 xxrlc U7,1Bl. Orcrona crre4yer,.rro +raiAAeuuas
HaMI,I cnopoclrb Bparr{eHr.rfi r{arHrrrHrrrx s,,reN,rcr.rrou na 2,5-3!,6 upenr,ruraer cxo-
pocrr, Irpaqeunl Co,rnrqa, rr:ir,reperrrryrc rro AorrJrepoBoxrrr{ cABr.{raN[ n {otoc$epe.
Cnopocrr, BpaqeHurr EHBaropr,raJrLHrJx 3oH Co.nnqa, r,rail{epeHr{afr rro Ao[JrepoB-
cr(I4r{ cABI{I'au IIr, rorrie npeBrirlaer ripr4r,rcprro Ha 3% narrepeunyro rro AotrJlepoB-
cnldrr cABr,rrarr u c[orocSepe cHopocrb Bparqerrr.lr rex irie BoH [19]. ConuaAeHr{e
cnopocrrr Bpalqeur,rfi rrarrrrrrHbr-\ aJreN.reHToI] n {oroc{epe co cnopocrrrro Bpalqe-
rII.tfi n,IIaBI,IrI n,xpouocrpepe (rra6nrogeHprfl B I{". [19]) ]ro7r{er oBHarrarb, rrro N{arHr,rr-
HIJo rlo.rlfl, npoHrl3llBaloqlrc rfoTocdrepy r4 BbrxoAflrr{r{e B RepxHr.re cJIoI{, B xpol{o-
c{epy, [o,[I{ocrE,ro olpeAe,rraror BparrloHr{e xpolrocdrepnort n.:raaur,r. Ha yponue
{orocdteprr aloro He rrpor,rcxo[r,rr.

3a cpannrmeJrbrro noporr{oe Bper,rs cr,rJn,r rper{r.{E AoJri.riur,r 6r,r.nu 6lr npl,rBecrll
It BLIpaBHrrtsalrr,Irc cxopocrefi npauleHr.rfl rfarHrrTHol'o lroJrfl r{ Ir,IIaSr{Ii n $O'r'OC{e-
pe. Ilocxo;rr,Hy aroro rre na6nro4aercs, ,?To oarraqaer, rrro r'rlrccrcs a$(lenrr.reirurft
a{cxarrrr3L{ ropr{o}rieHr.ra (norepr.r cHopocru) {oroc(tepHor,i n.ra3ur,I, r}oBi\{o}I{Ho,
BCJICACTBT{e H OrIBeKllr,II4.

Brrrarryrocrb aJre-\rerrrots B HarrpauJreHr,rr,r BocroH-rJa[aA ]roirter 6Ltrt' css-
r3arra c rraxJrorloilr r'rarHrrrgLrx rpy6ox rt coJrHqqrroii rrnnqnrrroc,Tr,r, a raxlrtc rr c
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o6rexanr,relt rax ntaalrofi. O6rexaHue uJlaaMofi I{arHI4THr,Ix rrereJlL AoJl}I{Ho cno-
C66CTBSBaTb I4x opI4eHTaqI4I,I BAoJIb rIoToHa, T. e, B HanpaBJIeHuI?I BoCToI(-3a-
naA - nogo6uofi opIreHraIILIrr rpynn rrflreu'

B saxnrcqeHr{e npI4HocLIr[ 6JlarolapHocrb A. E. CenepHor'Iy 3a o6cyH{AeHI,Ie
pa6orbr ll H. 14. PafiHosofi 3a IIolIoEb n o6pa6orxe [aHHLIx ua6.lrro4euuii tt
loAroToBny prrcyHRoB H IlerraTu,

Onrn6pr, 1985 r.
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CITCTEMA 3.IET(TPilqECHIIX TOHOB
I{ CTP)THTYPA MA|HI4THOTO IIOJIfl

AIT TI{BHO}T OBJIACTIII

B. tr{. A6parueHr{o, C. I{. Ionaclon

flpotlclerto I,I3ylIcHI,Ie crp)iI{TypLI lIaI'IIIIt'rroro rIoJrfl AnJ/r arirIlltHLlx o6;nac'rei:r 1{croAoll
cpaBrreHr.r.s Aarrrrr,rx na6.nro,4enlrii ncr{ToPa rrarrrjrrnoro rroJrrr c [aHHr,rrrr.r pacqcroB ero B rrore]r-
llIIa,rr,noii ntoAeJTr,r. Pac.rerrr lror0rrrlrraJrr,Eoir c,rpyx'rypu noJrrr oclroBaHlr IIa pefireEl{fl npaenoii
ta/IaqI,I Fleiilrana [Jrtr ypaBrrerrrrq Jl ail,'raca c r.rcrroJrr,BoBarnreu na6;rrogaetrroro gna.refirlq -F7z

n rforoc{epc nan r]laHr,rrruoro ycJroBr,rfl.

I-Ia ocnoranr,rl,I r'rccJrc/IoBarnrri rrrsn;ren rlo6iurr,nrrii pacfipeAe;rerrflr,lii uo nceii [JIoqa/(It
attrr,rnnoi,i o6.uactlr aaunnyrnii BJJer{rpr,trrccxr.ri.i rox. On HanpaBJrerr BBepx B ;ruqnpyroqei-t uactn
aHrrrunoii o6.nacrr,r r'r Bar{r,rfiacrcr{ qepea riporloc{epy ir (opoHy B ee xBocroBoii .racrra. fro6a.nr,-
nl,rrt rox cocraBJrfler rro BeJrr{rrrruc rrpr,rrrepHo 2.101r A. Ha uero }raJlaraerc.s crrcreMa Jror{aJrr,-

Irrix rrcJr I{or{acrrrta6r.tttx roltoBlrx crpynryp.
Fla6.nrogaerrroe I{arr{14'l'rroe rroJre lto }Iarpf}r{cHHoorlI rlI)eBr,rrnaor rroreHIIr{a.rrbHoe 1'oJrLHo

B IlcHTpaJrLHbrx {acrgx xoJrtIoB rrolepeqtoro rroJrfi c r{altcl.r\IirJIr,Hoii narp,axretHocrtro
11, nr,,* ) 200 lc. gra oco6errrrocrr, na6;rrogaenroro rrarHrrrlroro rroJrrr cBrrBaHa c rraJrrrrnretrt
JIORaT'Ir,Hr,IX rJIeRTprrqeCr{I{X ToI{oB.

B no4anrarorqeii uo n.nolla[r,r qacrrr axrrrnsor:i o6.nacrr'r rrorerrqr.raJrirrroc rroJre 6o;nce na-
ItJIor{Ho llo cpaBHerrllro c na6lrogaeur,ru. EOlee BepTrrrtaJrr,flafl cTpyRTypa r'ra6JrloAaeMolo rloJrfi
o6ycroBreua qacrl.IrlHo cr.rlor-r Auuepa uo6atr,nolo roxa r,1 uacrrrquo criroii AaBreHrrrr trJra3rrr,r.

Sanac aneprral{ rrarHr{THoro uo,n-n tno6anr,floro rol{a cocraBJ].ser 1032 apr, qro coorDercr-
Byer aneprrlrl cauori uorquoilr ncnsrrrnn.
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A SYSTEM OF ELECTRIC CURRENTS AND MAGNETIC FIELD STRUCTURE IN
THE ACTIVEI REGION, by V. L Abramenko, S. L Gopasyuk.- Magnetic field structure
of trvo active regions has been studied by comparing the observed magnetic field vector with
the computed one in the frames of a potential model. The computations of a potential struc-
ture of thc field are based on the solution of Neumann boundary value problem for Laplace
equation using the observed f/, value in the photosphere as a boundary condition.

The investigation permitted to reveal the existence of a global electric current distribu'
tcd over the rvhole area of the active regiotr. It is directeil upward in the leading part of the
active regionand tal<es the path through the chromosphere and corona into the following
part. The valte of the global current is approxima|ely 2.1.012 A. A system of local small-
scale current structures are superimposed over the global curretrtg

The observed magnetic field exceeds potential in strength only in the central parts oI
transverse magnetic field humps with the maximum strength Error* ) 200 Gs. Such 

^apeculiarity of the observed magnetic fiekl is connected with the presence of local electrio
currents.

In the overwhelming area of the active region the potential fielil is more oblique than the
,observed one. More vertical structure of the observetl field is detormiued partly by the Ampe-
re force of the global current and, to some extent, by plasma pressure.

A store of energy of the global current rnagnetic field is 1032 erg, that corresponds to the
'energy of the rnost powerful flare.

1. BseAeure

Ha4exruue cBeAeHr{fl o Marrrrlrrrrrrx rroJrflx anrunuofi o6flacrlr orHocrrrca tro-
fia cro roJrbno r( [aHrrErM Ha6Jrrotreuuii n Sotoc$epe. ,(nn rolyqentrfi lrn{op-
r'rarlr4rr o cTpyHrype r{ Eatrpfl}r{eHHocrr4 rroJrfl B 6oree orrcoHrrx CJroflx co;rnqa
rrrr4por{o rpuMerrflrorcfl MoAeJrrrHr,re pacqerbl [{]. Hau6o;ree [pocTbll{rr aBJIEIOTCfi
rrorerr{rrdJrbr{r,re rroAeJrrr. Onu ocrroBaHr,r Ha peruerrrrr.r HpaeBofi Ba[acu Hefiltaua
EJrrr ypaBHeHr.lfl JlarrJraca c rrcrroJrE,soBaHr.reM Ha6rro[aeMoro BHaqeHun H, s $o-
roc{epe HaK rpaHrrrrHoro ycJroBrrs [2]. Henanuo [3,4] uoAersnbre pacrlerr,r 6brrll{
npr4l{erreubr lr ,turfl uByqeHr.rfl Ha6rro[aeMoft crpyrtrypbl MarHI,ITHoro troJIrr r{ SJreRT-

puqecxrrx ronoB B axrrrBnr{x o6,[acrflx. Tanoft rroAxog pacrrrllplrJr BoaMoil{Hocrrr
r.IccJre4oBar{rrii: n.ractuocrrr, oE noBBoJrI,Ir tto;rtyqurl yHaBaHI'I[ ]Ia ro, tITo 3refiT-
pr4qecHr{e ronr.r, ilpr.rBo[flrrlr{e H Bosilfyqe}rr4ro r{arHrrrrloro froJIfi n (loroc(bepe,
Texyr n 6o,ree Bbrcoxr{x cJTorrx corue.rHoft arlroc{epu.

34ccr, upone[eHo r4ByqeHlre crpynrypr,r r{arHrrrHoro rloJrfl rr D.llexrpl{qecnux
'ToItoB B anrr.rBrrr,rri o6.nacrsr rferoAor{ cpaBlrel{rlfl AaHHbIx Ha6[Io,qeHl,rft neHropa
MAIHI4TITOIO TO.T]fi C AA}IHIJil,II,I EIO PACqETOB B IIOTEHqIAJII,HOft NIOAEJIII.

2. Il'Ieto4 pacqcra rIoreHIII{aJrr,Hr,Ix [IoAeJIeii
r,r aHaJrlrg BoBNIolKHbIx oullr6on

,(.,rn tra;,.relrl{fl NILI BBEJII,I Ha6JIIoACHI4g AJIrI [Byx aHTI{tsHbIx olr'acreft 22-
24.101968;. (L - -l7o -:-*L2o; a: +16") r 09-11.06 1969 t.(L: -1Q'=+- +I7", cp - -11f) - Bcero rrecrs AHefi Ha6rIo[eHI,Ift. 23.10 1968 r. u 10.06
1969 L aRrttBIIlIC o6;ractu npoxoAI,IJII,I alepea I{el{rpa.flbllblit [fepI,IALIaH. IIO ram-
goft ccprln na6.rrio4crllrfi Bce Aalrllble o Berrope II r'Icnpan.nenr,r aa c$SeIlIpo^ex"-
qU14. 3atrilCu TIaI.HI,ITIIoIo IIOJIT 6r,r.ntr npOICIIeHLI uo nnnLrrr Fe I ]"5250,2 A
rra Bexrop-lt.irrrr,rrorpa$e I{AO Al-I CCCP B peirtr.rrle oAlroBpeMclrlroit perl,Icrpa-
rlrrrr Bcex Holrilor{errr H t5l. [Io4po6uoe ofirrcaHr,re ]Iarepl,IaJra Ha6.{IoAeHr'Ifi r.r ue-
'roAa ero o6pa6orHr,r coAellilil4rcfl r [[i, 7].

,[nr uorenqr.raJ]rrrrolo TIoJIE

(1)

(2)

rAe q - rrenoropafl c11aJrtrprraa dryunqul ltoopAl{Har. (Suauor (0> oruocratcg
K Be,rrr4rrlruarr H n noreHI{I,IaJrrnoii nroge"nr'r.)

X{r,r nog6l'rpaeNl noreHllllaJr q raHl4il{' riro6ll B Ha}I{Aoii roallie I1rocxoctr'r )
,(yponeur o6pirororrrrr Jrrrr{rrrr, B [aHHor\r crryqae Fe I ],5250,24) rropnaJrLHalr
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TCOCTaBIStOIqaE [OTeHI{llaJII]HOIO trO.[tr
fi\efr Hz na6JrroAaeMoro troJrs, T. e.

(".Vq) : Hnl>: H,.

coBtraAaJla c BepTrrHaJILHOfi cOcTaBJIflIO-

(3)

a3r{Myr upoeHrtrr4r{ Ha : criloBofr. ilul,i.],i']ldl

(6)

3ro 4ocrur.aercfl perleurrelr HpaeBoft aaAa.Iu Ifefiuasa AJrE ypaBHenr,Is JIan-
.-naca B rro.rry6ec(ouerrnoM rrpocrparrcrBe HaA rrJrocxocrllo 2 (z),- 0). Heo6xog[-
n{hri\r r,r AocraroqHbrM yCJIOBT{eM CyrqecTBoRaHrrfl I{ eAI{HCTBeHHOCTI peIXeHIIE trpU
€crecrBeHHoM orpaHrqeHrrr{ Ha syunqlrro H (lH l* 0 6ncrpee, qeM 7lr tpw
.,r'-+ oo) rlp;tlflerctr paBeucrBo HyJIIo IrrlTerpa.ta

\\ H.a> -- o. (4)
)

Peureune [peAcraBJraercr{ B Br{Ae rroreHqrra.[a [pocroro cros [B] I{ rIoJIHocrr,Io
onpeAeJrrercfl rpaHI4qHbINI ycJIotsI4eu (3), r. e. pacnpeAeJrenrreM 11r, naatr,tu us
na6"lro4enlnfi:

H r(Lr,1z) d,$d,-Ez. (5)

(t) uo,nuo

ttw
flo uoreuqrraJry q MarHrrrnoro TIoJIE rra ocHoBarrurr Br,Ipa)r(eHl,rfi

rBbrqrrcJrrurTb trolepeqHyro cocTaBJrflIoqYro 11or MarHI4THoro rroJrfi

HoL: (H3, + HZr)',t,

B npolriJtso.rrr,uofi To.rne unocxoctlr ) lt
npoxo4rrqefr uepea ary rorlny:

cro : arctg (Ho,,lHo*).

9(r,A,4:+
-fo

I

florepeunrre cocraBJlfiIorqrre rroJrfl, BbrqtrrcJreHHbre B [oreHl{I4anruofi tIoAeJIa
.r,r na6mogaeMbre, Moryr paarr4qarrcs. OsesuAHo, qro paBJII4q[e aro o6ycroBre-
:Ho aJrexTpnsecxurvr[ ToHaMr{, trporer(arcquMr{ I{aH ua cauoft nonepxnocrra )
'(ua ypoune na6urofienrafi), rax n n 6o.nee BbIcoHI{x cJrorx.

BrrssleHue peaJrBrbrx paanraulrft Melrqy ua6rro4aeubrMrl BeJrIrqr{HaMI[ Mar-
frrrrlroro tont (H,r, cu) u nuuucJleHubrMrr B rloreHru[anrnoft MoAeJrtr (HoL, ao)r
'rpe6yrcr oco6enuo AeraJrbuoro BbrrcHeHr{fl r,rcroqufinoB rd Befltrqlrrt BoBuo)r(Hbrx
ouru6on. OHagrrsaercn, qro [pr4 qucJreuuoM perrrenufi BaAaqu Hefirvrana ocuoB-

-Hbre rrcroqnranz omr,r6or( cBrraaHrr: 1) c sauenoft 6ecnouesnoft nnocnoctra 2 xo-
ueqnoft a 2) c aauenoft rrrrrerpr4poBaHrrr cyMMnpoBanrreM [9]. Ouru6xl( trepBoro
lrrAa EeaHaqureJrbubr. Ourra6xu, cBflBaHHr,Ig co BTopbrM [olrytqeul,reM,- ocuoB-
-Hbre, tr rra trpar(Trlr(e [pr4MeHflrorcx paaruqHbre [prreMbl [9J, n rortr qucre lt paa-
.Jro)fierrre i, pr4 (Dypre [10], qro6nr yMeur,rrrrrr, r,rx Buaqeur,re. Eqe o[]IIr Br,IA

'omr6ox o6yc;rorreu reM, qro B peaJrbnbrx ycJroBurrx r{Meercfi paa6a;ranc uar-
.rrrrrTrrr,rx troTonoB tro aHTr{BEoft o6lacru B rIeJroM 14 ycJroBr4e (4) re BbrtroJrHEercfl.
.,,[,ra nexoropbrx aftruBHbrx o6racreft pae6a.rranc Mo]fier gocrurarn 400/o t111.
.,(.ra antznnoft o6racru 22-24.10 1968 r. pas6anauc MaruurHr,rx rrororoB coc-
"raBrrrJr 190/o v. AJrr ar(rr{Buoft o6.nacrlr 09-11.06 1969 r. 31 0/0. BnusHr{e paa-,
",6arauca Marnrrrnblx rroroxoB rL trepexo[a n o6nacru noEeqgbrx paBMepoB Ha ros-
IrocTr, otrpe[eJreEufi lratrpE)r(eHHocTrr ro;rr Ho KaqecrBeHEo Mo]r(Eo trpocJleArrrb
EetrocpegcrBerrHo u.B B:zAa pemeunn BaAaqrr Hefiuaua (nrrpameuue (5)). fiefict-
Br,rreJr6uo, trprr o[pe4eJrenrru g n 4auuoft rosxe Mbr cyMMrrpyeM co cBorlM BecoM
BI(JIaI OT BCeX MarHr4TEbrX BapflAOB, KOTOpbre HaXOAETCfi B rrpeAeJlax trJroqaAr(r{
). IIpu aroM Mbr upere6peraeM BJrrrf,Hr{eM BaprrgoB, ocraBru{xcfi Ba ee upeleJra-

- ur. Ho, Bo-rrepBbrx, ETr4 BapflAbr HaxoAfiTcE AaJreHo or Aauuoft Toqxu, Bo-Bro-
'prrx, o6rruuo ero BapflAbr uanoft Belr4sr.{Hbr. Onz Aaror HeBuaqlrrerrnrrft sxraA
'.8 BeJrrrqr4ry trorerrrlr4aJla B AarrHoft roqre.
' Ar" roro sro6rt ycraEoBurb roqHocrb BoccrauoBJreHr{fl rroJrr Ha ocEoBarrnrr

'perrrerrufl BaAaqtr Hefiltara, uauu 6rr.rn trpoBegerrbr qlrcfierHbre ar(crreprrMeHrhr.
"Onu snilroqaJrra rir [poBepr(y r,rrvrffrrvtt! Hapy[enrrr ycJroBrar (4). Cyrr Er(creprr-
,MerrroB BaHfiroqaracb B cJre[yrcqervr. Ha nexoropoft troBepxHocTr4 BaAaBaJrocb

-.pactroJrox(eur4e cr4creMbr BapflAoB, flo nuu n xarxgoft yanonoft TorIHe cerxrr Ha
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Pnc. I. Paclpegeneurle llarlprr/r(er.rnocrr'rrrarrrrrrrroro rroJr.fl H*(t) tt H, (r) (n yc.n. e4.) apo,tr
OCII I Me?I{Ay HI4)I{rII'IlIIt lrO!rO}r{IITCJrrrIILrlIlI eAIIrIIrq}IbIlllr SapflAarrrr ci.rCrelrr,r Bapr{AOB, IIpI,I-
negenuoii ua pr,rc. 2

rI0.II HaHecelrbl lipecrllltaxllr, .I7o - To.IHalILr. I{u(rpalrtr BEOJTB r{llrrBblx ort,eqe}rbr BHarrelr}rrr otrIuorir{ d u ]rllo-
{eHTax

tr_oBepxHocr,rr 6r,rnlr oupeAeJTeHbI, r{cxoAt r{B BbrpaxieHr.rn AJrE rrorerquaJra, Ezr
Hot v c[0. SareM T]o Hz-cocraB.rrgrotrIeft Ha ocHoBa]rrrr,r perneHuq BaAaqrt Hefi-rlana
C yqeToM CIIeqI{aJILIILIX MeTOAoB, I{OTopLIe I{bI trpIITIeHflJIII B AaJllnefimerr r,r F;

AaHHbrM Ha6rroAeufiii (rtero4 crrra)fir,rBaHrtfl SyHHrIru lpuua [9]), soccraHaBrr,r-
BaJrr,rcb H-ot tr ct6. flo4po6Hr,rfi anar[B arr{x peayJrbraroB 6yAer trBJro}r{eu or-
neJrrrHo. 3qecr, llbr npI4BoArrM ToJrrKo Henoropr,re r,rB Hr.rx, qrodbr troxa3arrr Be,-rr,r-
qrdrry Boarroirilrbrx otulr6oH.

He ncer4a yAeJlflJrocb [ocrarorrHo BHr4Maur,rfl ToqHocrr,r olpeAerregr,rfl norre-
peqHbrx cocraBJrrrrcqr4x [oJrfi H* u H,, Mero[orr pertreHr,rfi 3aAaqu Hefinrtrua,
a oHa3EIBacrcx, t116 ourra6xra npr{ BarrcHe r.ru'rerpr,rpoBaur.rs cy}rMr.rpoBarrr{er.r rrory,r
6rr:rr, nerepotlTHo 6o;rrr,urr,r,r,rr,r. ,I{a;rre [prr npl{rreHe}r].Ir,I cneqr{aJrE,r{brx upr,relron [9]
oHI4 r{olyrAocTl4rarb npLIN,IepHo 250/o s }recTax crrJrr,Horo rpa4rreHTa uona (plrc. 1).
'fau, t4e fioJre MeHflercfi AoBoJrrrFro rr.rraBuo r,r npr,r]rep]ro rax, r(ax B ua6.,rIogae-
III,IX AAHHEIX B AKTI,IBHI,IX O6J]ACTflX, IIOIPEIXHOCTb PACilPEAEJIEI{A AOBOJIBHO PAB-
Iror{epHo I4 He rlpeBocxoArrr 5-6%. florperuuocu 6 g;rn nain;1ofi r4B nolrnoHeHr
H* u H, onpeAerrflJracrr rro {oprlyre

$- /1q' !'' Hn 
'100 1 5;,- Il'5 rt

fI4.r. Br,rvucJreHbl no Sopuy.rralr rroreHr{r,raJra AJrfl Torrert}rbrx Bapfl[oB. H n ott-
peAeJIeHr,I Ha ocHoBaHI4Lr pemeHI,Ifl saAaqu Heiirraua. .(nn pacuera uorperulrocrerir
paccr{arprrBaJrr.lcb r,roAeJrr{ tr{B Toarequsrx eArr}rrrrrHr;rx BapE[oB. Ogua ua nr.rx
(no4enr, I{B ceMr,r sapx4on) nprrBegeua Ha puc. 2.

Toqnocrr ofipeAeJre]rr4fl aarrrryroB no"irn I{0, He Hr.rx{e 3-4' (cnr. pr,rc. 2).
Irlcn.nroseuras cocraBJrrror: 1) orAeJrrubre yqacrHr,r rpaHr,rqbr rrJroqaAxr{, 2) lrecra
cr,IJrLHbIx rpaAIdeHToB norrfl. B arr{x rorrxax pacxo}riAeHr4fl B onpeAeJleur,rrr aar,r-
rryra Moryr AoxoAr4Tb ao l0-12o. Heyuer MarHr,rrHbrx rroroKoB, trprrBo[flrrlr,rx K
Hapyrreur,rrc ycJroBr{E (4), ua"no yxy[maer rosnocrb orrpeAeJreHr4n Hot tt q,o,

rJraBHLrM o6pa3oM ua neplr{epr,rr.r trJroqa[Hr,r rr roJ]r,Ro B Tex Mecrax, rAe noJrtr'
cna6rre.
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. 3. PeayrbrSrbr

a) Paaruvue nrogyrefi na6nrc4aeuoro u rroreuqrraJrbuoro flonepequoro tronfl.
Ha ocuosaHr,rtr pemerr,rf, BaAaqra Hefiuana Mbr trpoBeJlu rro Ka]r{Aofi cepuu ua6-.
mo4enuft H, anrtuclrenus nerriqunst Hs1 r{ aar.rMyra ct, BeHTopa rrotrepeqnoro
MarrrrrrEoro rroJrfi B {oroc{epe. Ha puc. 3 rpuregenbl r(aprbl crpyarypbl Bep-
ruranruoft H"-cocraennloqefi Maruurrroro ronr (puc. 3, a), sa6rroAaeuoro
trotrepeqnoro Marurrruoro rroJrr H 1 (puc. 3, 6) u rloJrfi, BbrqrlcreHHoro B trorer-
quarnnoft MoAeJrr,r Hs1 (puc.3, a) gnr axrnrnofi o6.racru 23.10.1968 r. ,{ne pac-
cMarpr4BaeMbre aftrr{BErre o6racrra rrMeJrr[ paauyro crpyltrypy ]IarHI,IrHoro troJIE
u HaxoAr,rJrucb rra paaJn4qubrx craArrfix paoBr4rur. flo xamgoft trape Kapr crpyn-
rypu ra6mo4aemofi H t u BbrqrrcJrerrHofr" Hot qerKo Bblcrytralor [Be xapal(rep-
urre oco6euuocrtr.

1) Ilouepeurrbre rroJrr, Bbrqucreuurre B rrorerrquamnofi lro[eJltr? Melree tvIeJI-
r(ocrpyKrypHbr.

2) Ilpr,r oguofi r,r roft rne Beiluqr4ne ,[/, uoreEIluaJlbuoe fiotrepequoe uone .I/eg
EaMlroro Me[Jrenrree ctraAaer x uepu{epur( axruBnoft o6ractu. Ha6nIoAaeuoe H,1
6onee rouEanrrro, qeM ecrr,r 6rr ono 6rr;ro norerrlzaJrbrrbnlr: B Mecrax oseub cuJrb-'
urrx uoreft na6rrogaeuoe H 1na 500-1000 Ic 6onrme, qeM Hoi B ro ,r(e BpeME
ua uepu{epqlr axrusnoft o6nacru troreur{uaJrbuoe nole }/s1 sa 100-200 Ic
trpeBhlrrraer na6nro4aeuoe. 3ro cocraBJrfier t00-200o/o or Beiltrqunrr 111. ,(au*
Eoe pasiluql,Ie BbrxoArrT AaJreRo Ba trpeAeJrbr BcflItrrx BoBMo]ItHbIx omu6or u) Ee-
coMHeHHo, fiBJIfiercfl peaJrblrbrM, T. e. Ha6JIIoAaeMoe ttore oriltrqaercrr or troreE-
quaJrbEofo.

.(erarruylo crpyarypy paBfitrqufi trorreperruoro MarutrTuoro rroJIE, na6nro-
EaeMoro u trorerqrraJrBnoro, Aaror Kaprbr paanocreft H,t - Hot : LH 1 (puc. 4).
Mn rir4ul,r, qro rrMerorcfi yqacrftn, r[e na6nrogaeMoe trotrepequoe uoue 6onr-
rre rrorerqr{aJrbrroro LH t } 0. Onu BcerAa Eaxogarcfl BIryrpE axrurrofi o6-
Jracru. Paaueprr grux yqacrr(oB MaJrbI tro cpaBuelrrllo c paBMepaMu antusuoft
o6[acrn. B ocranrnofi sacr[ arrusuofr o6racru, r(oropaa Iro trJloqaAu fiBJIffercft
gorvrznupyroqefi, trorrepequafl cocraBJrEloqafi trorelrquaJlblroro troJrff trpeBocxo-'
Atrr Bertrqury ra6rrogaeMoro rotrepequoro rIoJrE (4fl,1 < 0).

Cpannenae ftapr pasrrocrefi A"I/1 (crvr. puc. 4) c raptarulr Ea6Jrlo[aeMoro tro-
trepequoro H 1 (pnc. 3, 6) t Beprul(aJlbnoro H, Maruuruoro roan (puc. 3, a),
tror(aBbrBaer, qro Bce o6fiacru c JroKaJrblrbrMtr Mar(cuMyMaMu H't c Ealrpfirr{eH-
HocrbrcHe Hrrx(e 200 Ic trpuxoAffrcfi Ea Mecra c LE1>0. IpyruMu oJIoBaMrr,
ETo oarraqaer, qro B r{enTpaJrbubrx qacrfix xoJrMoB na6mogaeuoro trotrepequoro'
troJrs c Mancr4MaJrbrrofi uaupnmeurrocrbro Ht7 200 Ic trotrepequble ua6nrolae-
Mr,Ie troJrfl 6onrure rroreurlrraJrbubrx, a B ocraJrbuofi, upeo6naAarorqefi qacrl,r 

.aR-'
rrlssoft o6racru trotrepequble troreHl{r(aJrbHble rroJra tro Hatrpn}r(elrnocrtr trpeBoc-
xoAfiT na6lrogaeurre. Jhanus , LH t : 0 unorAa rroBropfler roquo uBoJIlIHrrIo
200 Ic. Ho uarqe ora roJrbno Hacaercfl ee tr oxBarBrBaer xoilM troJIE rro ypoBEIo.
6otrmefr Hatrpr,ileHrrocru. 3ro oauarraer, qro, Ba rrcr(JlloqenlreM llelrrpaJlbHbrx
o6.nacreft xonmon, rge A11r ;> 0, na6nroAaeuoe troJre B axrusroft o6ractu y6rr-
Baer c nrrcoroft MeAJreHHee rro cpaBrreurrro c troJreM lroreuqtraJrrurru. B caMr4x ?Itg'

qerrrpaJrbubrx qacrfix xoJrMoB ua6;rrogae-rrroe troJre y6uaaer c sbrcotofi pyclp-e^e.'

JIusiu paBAeJIa rroJrflpuocrefi uaruurnoro troJIs f/, Aosofirno qacro (t 40-500/o
cilyqaeB B BaBr{cr{MoCrlr or axrransoft o6,nactu) trpoxo4ffr Blryrpu o6nacrefi c
//r. ) 0.- Orrusue na6.nrc4aeuoft uouepeuroft cocranraroqeft rroJlfi or roteuquaJrruofi
rouepeuuOft cocraBJrflrgqefi ss;1sercfi trHAIII(aropOM trpI,ICyTCTBufi AfienTpuqe-
crtr{x TonoB.

flo Eannnu na6nro4enuft uouepeunoro Marur{rfloro troJrrl 6rrlrr sErqI,IcJreED}

Beprrr(aJrbunre aJrerTptrqecxr,re ronu. Tonu paccqurBlBaJll{cb Ea ocEoBalrrltr Bbr-
pa?fieHr4fi

1,:sjds: ff$nar, (7\,

cBfiBrrBarotrIero BeJrrrqr4Hy roxa c rIrlpnyJrflqueft neHtopa rlarHllrlloro IroJrfl rro

BaMr{HyroMy Kourypy. Peay;rrrarrr pacqeroB 6r,rnu nponepeHbr Ira qrrcJleHHblx
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.MoAeJrEx. Osz noxaeaJrr{, qro Ba cqer roJrbr(o oArrr{x srrslrcileHufi omu6xa npu
EoccraEoBJreErru roHa tro BaAaHIroft ctpyHtype troJIfl AoxoAI,Ir lo 100/o Ira rpa-
)IrErIax o6,iracrefi c ror(oM, r[e trepetraA Be.trlrql4rtbl Tor(a oqeHb BeJIr4K.

Crpyxrypa Beprrrr(aJrbubrx areKrprlqecnux roxoB B ar(TLrBHoft o6;racur
23.10 1968 r. rpr{BeAeHa Ha pr{c. 5. Mn BI{Ar{M, qro ronr uMelor MeJlr(ocrpynryp-
nsrft xapanrep, MancrrMaJrbrran BertrquEa trJrorHocrr4 ror(a Aocrr{r aer2,4. t0a A/nntz.
Ma co[ocraBJreHrrr Hapr ror(oB (c*. prac. 5) c KapraMI{ ua6rrcAaeuoro tro-
,ueperruoro Marutrruoro no,nt H 1 (puc. 3, 6) nrrreHaet, qro qepea rarxAnrft xo,ru
'rrotrepeqEoro rroJrt (c A,Ha)0 u Aa)fie c cauoft nuaHofi Mal(cuMaJlblroft uaupn-
lflenrrocrbro) upoxo4lrr (xam upaauilo, qepea Mecro c 11r-r*) ;II{HI{E paagera o6-
."nacreft BcrpeqHbrx BeprtrftaJrrHbrx ronoB. ltan cre4crBne aroro B.rremTpuqecxl,Ie
'ror(r4 rlo cpaBrreEr{ro c MarrrurrrbrMtr troJrffMr{ flBJrflrorcfi 6oree tonnocrpyr(Typ_Hbr-
rrr,r. Eruu- troATBeplri4arorcx peayJrbrarll, trorryqeuHbre A. B. Cerepnrru ll21
'Mrroro JreT ToMy Ha3aA.

Xorurr [otrepeqnoro Marur,rrnoro rroJrfi rracro nprrxogrTcfi ua o6nacrr oAuofi
,floJrrrpnocrtr. Cltena sHara ror(a B o6racur oAnoft troJrflpHocrrr BoBMo)r(Ea roJrblto
,B TOM Cryqae, ecJrr,l aJrer(Tpr4qecHue ror(I{ Ter(yr troA yrJIoM K MaIEI{TI{OMy
,IIOJI K).

Pae6anauc MarnnrHbrx rroronoB s anrrsuoft o6racrra 23.{0 1968 r. cocraB-
rsn 1996, a n aHrrsnoft o6racru 10.06 1969 r.31"%. Cynuapnne no sceft ar-
.ruBuoft o6nacrr arexTpr,rqecfiue ronr(, Ter(yqtre Bo Bcrpequblx HatrpaBJIeHrIEx,
r(oMrenczpoBaJru Apyr Epyra n naxr4oft anrunuoft o6ractu c roqHocrbro go 2o/0,
7Ix paaeRcrBo Ee BaBrrcr{T or BerrdqtrErr paa6a.uanca MarEururlx troronoB. flory-
,qelruble rraMtr pesyJrbrarbr AJIfi cJlo)firrblx ar(TrrBrrlrx o6.rracreft ttaxo'4flTofi B coor-
BercrBur! c panee troryqelrgbrMtr BrrBo[aMu g,Irft oAr4Hosrbrx trflreH [12, t3]. Haft-
AeHHoe Ha ocrroBaHr.ru na6nro4eurft panencrBo rroJrrrblx roxoB troATBep?fiAaer
IIpeAIIoJro)fieHue o cTa4uolrapHocTn, a cJleAoBareJrbrro, I[ SaMr(HyTocrE aJreKTpLr-
qecxrdx ronoB B corHeqnoft aruoc{epe. Ouo rax}fie Mo}fier cJlyx{urb nptrreprrer\{
TOqHOCTII trpl( paCSeTaX TOnOB.

6) Paaauvub aanlryton BemropoB na6mo4aeuoro rr rrorenql{aJrbuoro rrorrepeq-
HoFo rroJrfl. Cnognue Haprbl HatrpaBJrerruft nenropa [onepequoro na6rroAaeuoro
r\farHrrruoro uo;rr Hs (cunomnrre crpe;rouHra) fr" troreuqr4aJlblroro uona Hot
(urpraxonrre crperroqnr) ronaeaurr Ha prrc. 6, a (arrznuas o6rac:rr 23.10 1968 r.)
r4 pr4c. 7, a (axruvuas o6nacrs 10.06 1969 r.). Ha pnc. 6, 6 tr 7, 6 npuaegewl
coorBercrBeulro Haprbr paanocteft La : d - do aar(MyroB Befiropa H1 na6.nrc-
Aaelroro rorx (a) rr aauMyroB (ar) renropa Hor trorerrllraJrbnoro uotr. flpll
BI,IIII4CJIEtrIII( ACT OTCSETNT YTJIOB trPOIISBOAIIJII4Cb OT 3AtrA[HOTO HAtrPABJIEIIUfi. JIYI-

Hr{r{ cfiaur(poBaHrrr (ropuaonrarruEre Jrr{Hrdrr Ha r(aprax) n cenepy. O6rruuo r
Aa 6parocb Metrr,firee Buaqeuue paBHocrr,r d - do co cBoI{M BEaHoM.

To.rHocrr otrpeAeJreHr4E aBEMyroB Ber(Topa IloEepeqEoro rroJrE He1 Iro 4au-
urrrr na6nro4errft cocraBJrrer rrpuMeprro *5' [1.4]. ftan urr BuAeJru, raxar ]fie
rrpr4Mepro roqnocrb 6rrna 4ocrurryra r{ [pr{ onpe[eJlerl{r( aBIrMyroB H6g Ha oc-
HoBarrr4r( peueur{E BaAarrrr Heftrrrana. Paanusus B opr4euraqnl{ Ber(TopoB r{a-
6.nrogaelroro H, r,r uoreurlr4aJrbuoro Hoa l,rarnr,rruoro rroJrfi, rlpeBlrruarcqrae yxa-
BaHHBre oruz6xu, MoEtHo r{ecoMEeHuo cqrrrarb peaJIr,Hr,rMIa.

flo naprau KalriAoro 4nx ua6.rrrogeuufi 22-24.101968 r. u 9-11.06 1969 r.
,(cn. puc. 6 u 7) BbrxBJrflrorcn Mecra c 6o;rr,ruuu (6nuaxr.rlr H 180') paailr4queM B

HarrpaBJreurdrr opuel{ral{ur4 BexTopor H1 r,r H6r. Dro re Mecra, B noropblx r{apy-
IIIeua pelyJl.ttpEo0rb IIo cpaBHel{ulo c o(pyEteIIIIeM B opl4eHraquu nexropa H1
na6nro4aeltoro troJlfl. Ouu upnxoAflrcfl r[ Ha trepr{{epuro anrusuofi o6.nactll,
rAe rrotrepeqrrbre troJrE cra6rre, rr Ea l{errrpaJrbHbre ee qacrrr c Aocrarosuo cr{Jrb-
HbrMrr trouepesnr,rM[ rroJrrrMrr, Taxux Mecr MaJro, rr BaHr{MaIor olrrr rro trJrorl{aglr
Hear{aqtrreJrbuyro qacrb anrusnoft o6tacru. B octanr,uofi upeo6nagaroulefi no
rrJroqa4r( qacrra anr[suoft o6;racrz paarr,rqfle B oprreHTaqlrld BeI(TopoB B ocHoB-
HoM rre upeBtrmaJro 90o n uoxaar,rBaJro peryJrnpHbrfi xapaxtep c BacJrylnl4Barouleft
BHraMarrufi oco6euuoctrlo. Aua.nus flarrHr,rx xam4ofi axrusroft o6nactr.r [poBeAeM
.oTtreJIbHO.

Axrusuas o6nacrn 22-24.L0 t96B r. Haxogr4Jracb B ceBepHoM rloJlylrapr{Il.
.CtpyHrypa ee MarHrrrHoro lroJrfi B artr AHr4 6rrna 6uuonrpuoft: uolf nIa4upyroq,eft,
rorxuofi r{ xBocroBofi, cenepnoft, noJrfipHocrv ltta.tt qerxo paBAeJIeHr,r uy.nerofi
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JII{ErIeft' oplleErllpoBaIIHofi, 3a ucnJrloqeur{eM AeraJrefi, BAoJrb Mgpu,{tr&rrar
(cu. puc. 3, a u l7)).

Ha-puc. 6 urr nraguM, qro BeHTop ua6.rro4aeuoro trolepesuoro MarHtrTnoro,
nonr H1 trpaRrr{qecHu uo ncefi axrrasHofi o6nacrr (ra n .rrragupyroqeft, , u ,ro"ro--rofi qacrsx) 6rru troBeprryr orHocI4TeJIbHo BeKTopa trotrepeqHoro troregrlrnaJrbrroro.
1ora..Ho, rrporrrB qacosoft crpeJrnr (n naupanierru N -> W--- S; E ;-Ni
I$oq.tro,opor Ber(ropoB na6mo4a.irca uo xpafiueft qepe B reqeur{e rpex guefr
(22-24.10). opuenraqrrn Be*ropa,H1 oruodrrerrbrro ui, (cu. p"r. o,-ri-il*u-
BbIBAET trPITCYTCTBtrE B AfiTUBIIOft O6;TACNA ABYX BI4XPEBbIX CTPYKTYP, B ITOTOPbIX
cr{JroBbre ilfr]Jfrv. ra6rro4aeuoro troJrfi 6rrnla aaxpyvenu nporras-saioBoft ,rpr.,i*r..
ogna nuxpeBag crpyxrypa oxBar'rBaJra Bcro JruAr,rpyrcqyrc qacrb aHrrasHofi o6--
Jracrrr, a BTopafl, Merree Bbrpa)ileHrrafl,- ee xBocroByrc qacrb. Braxpenax crpyn_.
Typa rIoJIfi cJIyHtIrr Aor(aBareJrbcrBoM trpr.rcyrcrBuf KpyrrHoMacmra6nrrx anerr--
puqecHux Tor(oB.

.{.nx roro sro6u Jryqme trpeEcraBurb crpyr(rypy ror(oB ra roxosoft qacrr,r
troJlfl' MbI paBJroEtrIJII,I BeHTop na6nrogaeltoro IlollepeqEoro notr H1 Ha cocraB-,
JlflIoqylo "Ffu 11 B[oJrb BeK'ropa rroreHl{r{aJrbro"o oor'u IIor u treprreHAr,rHyJrflpEyro,
r( HeMy cocraBJlflIoqYlo //rr. Coctanlaroqan IIt, o6yi,ion.rreua roJrBr(o [p]rcyr--
crBr4eM rona (roxu cBflsarrrr rre roJIbKo c noBoporoM Benropa H. or"o""iarJ"o"
Eo-r, ,o II c rrBMe]reHr,IeM MoAyJrfi BeHTopa no,na). Hanpan'nenrre cocraBJrflroqeft
.F/11 orMeeeHo crpeJroqxaMlr Ha puc. 8. Opuenraqrr irpeoouex o6paaye;;;;
clrcreMbr eaMr(Hyrr,rx fioHqeH.Tpr4qecRrirx_Hpr4Bbrx c qerrrpaMu.n A n B (cu. puc. g),
T. e. ABe cucreMbr nuxpeft rIoJrE Hr. lpanraqa lrexAy arr{Mr{ BrrxpeBErMr4.
crpynrypaMr4 qerr(o JblflBJrflercfl tro lratrpaBJreHHbrM^Beprur(aJrbHo BHr43 CTpeJroq--
xarrr (cu. puc. 6, a u B). Cpaurenue xaprpuc. 6, a m 8 c-xaproft H, G;. p;;.-5, il,
rroHaBaJro, qro ocHoBHarr JIuEmfl paBAeJIa troJr.EpnocTeft uarnuraoro troJrfi coBfia-
Aaer c HaupaBJrerrr4eM [otrepeqroft cocrannaronleft, cssaaHuoft c roxaura Il'
(uer19 trpocJrex{r,rBaercfl oprrenraquefr crperoqex na prac. g).

o6pa_aonanue BrrxpeBbrx crpyr(ryp rr B JruAr4pyloriefi, rr B xBocronofi qacrsx
anrusHofi o6nacru MorJro upouaofirz B pesyJrbrare BpaqeHr,rfl tro qacoBofi crper-
He trJraBMDr B HI{E(rrr{x cJrosx Conrrla, u fiar( cJreAcrBIIe aroro trpolr3omeJr troBopor.
Befiropa trorerrquaJrbHoro troJrf Ho,r ua gexolgnrya yron Aa no-rracosofi 

"rpro'*u,T. e. B HatrpaBJlerr,ru N -> E -+ S -+ W --> N. C rosxz BpeHtrE ror(oBbrx [peA_
crasneruft a-ro paBnocrrJrbEo. ToMy, qro tro acefi unoqa4iu rrug}Ipyroqeft ..acrrr
arrrasEofi o6nactn (nuxpr /)..nporexan ornzsrrrfr or HyJrE cyrariapurit aJrer(r-pruecxuft Ton, Hatrpannenurrfr BBepx-. AauuyramHaE CooratsrrErcqafl ero Mar_
rrr{Trroro fiorfl qerfio Bt{A]ra Ea plrc. B. Ona, HaxJraAbrBaf,cr Ha rroreHrlr{aJrr,Hyro,qacrb trorrepeqHoro rroJrfi, o6paaonana crp^yKTypy rroJrfl, sanprreEHyro B crrr4__
paJrb trporr4s .raconofi crpeJrr(u (crvr. pzc. 6, a). B xsocronoft-racrro axrrannofi
o6nacrra (rnxpr, B) peaynrrnpylorqufi-ron 6rr.r'narpaBJre, sHra. Aaz^,rt;;;;;;
cocraBJrEroqafl ero troJrE BMecre c lrorenrlzanruofi qacrrro rrotrepeq11oro troJrff
o6pas.onana crrrpaJrbrryrc crpy^rypy, Ba*pyse'Hyro ro)fie trporrrB siconofi crpeJr__xu. Ha rpaHl4r{e MerfiAy nuxpenr,ruz clrcreMaMr{ agrrMyraJrbHrre cocraBJrflrotr{r4e.
o6oux ronoB rratrpaBJreu'r cBepxy nuua (c ceBepa na ro") Ha puc. 6, a i s. c"];_
AblBaflcb, onra coBAa;rtt qerxylo (no uaupannenr,rro uonr) ipanuqy paBAeJra Me?fiAy
[ByMf, cl{creMaMrl ToI(oB. I4cuonrsyr troJrorr{errire arofr rfaHraqir 

-(neprra*rouruu
Jlr{rrr{fi rra pr4c. 8) xax rv]ciuu paaneJra gnyx o6tacrefi, llrr BbtqlmcJrutltvr pe3yJrb-.
Tr4pyroque roHu qep_eB trJroqaAb JrrrAr.rpyrcqeft z orge.nrHo xBocroBoft-qaireft
axrrasuort o6nacru. Brrsucresus roxaearr,r, qro qepeB rrJroqalB nra4zpyroqeftqacrr4 aHrr,rrnofi o6racru pesyJrbrlrpyroqufi rox raupianer ,repx. or'"ot,iurr-r,
I-, n. 2,1'1012 A. Tor, nporenasffzfi BH,B qepea,rrJroqaAb isocrosoft qacrrr,
fr.- -2,0'1012A. 3rz ronu Mo?nno rraaBarbi;ro6anrnuurr ronaMr{ axrranuofi
o6lacrra. flporunor.oJrox{Hoe HanpaBJrerrrre rr npr4MepHoe paBeucrBo ronoB B ro-.
fioarofi u xBocroBoft qacrsx axtzsnofi o6racrz osniuaer,- sro rno6arbHbre ronrr
saMr(Hyrbr. 9feur11 lro qJrorqaAr/t trJlorrrocm r.rro6airrnbrx ronoB, trpore1aBrrrr4x
BBepx, i, - 2,7 .102 A/xrvr ,-,AnrronoB, rratrpaBJreuubrx BH7B, jr- _.4,f,,10; A/"#.

Marnrarnoe nore r.no6aJrbuoro roxa - aar{MyraJrbuoe troJre. Hurrr*arru 
""o,clrJroRblx lnnufr" trprrBontrTncrfiaruro Marururruoro rroJrfl Ir roronuofr, r,r xsocronoftqacrefi axrusuofi o6nacru ra x o6paaoBauuro MarHr{THbrx crpynryp c 6oreerap*

fiaJrblrBrM rroJreM, qeM B troreHr{rraJrbHbrx MoAeJrf,x. flpracyrcrarae rno6atr,noft
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asrrMyraJrbHofi cocTaBrflroqefi, HecoMrreHrro, rrrpaeT Ba)firryro poJlr, B ycJloBr{fix
paBrroBecrirfl u ycroftrr[Bocrrr Marul4Trroro .rIoJIfl Bceft aKTI,IBHoft o6;ractu.

Arrusuas o6ilacrb 09-11.06 1969 r. Haxogr{Jracb B ro}nuoM lroJlyruaprru.
Ee .nu4npylorqfie trflTrra uMeJrr[ B coorBercrBr4tr c qr{r(JroM ceBepHyro lroJlflpnocrb.
O6nacru c rroJreM o6eux rroJrffpnocrefr. 6sutu Bbrrffrryrr,r rpu6ruaureJlBrro BAoJrb

axBaropa r[ pactroJraraJlucb oAHa noA gpyroft (rorx romnofi IloJlflplrocrr{ ce-
nepuee). OcnosHas lrvu.lufi. paBAeJIa troJlflpuocrefi cocrasnrra B cpeAHeM yror 30"
c i:autreir ar(Baropa t61. B eroft anrursHoft o6racm roxte sa6rro[aJrocb rpeo6.ra-
AaHrre troBopora Bexropa H, ornocnreJrr,Ho Hor B o4lry cropony. Ognaxo r ot-
rusue or trpe4brAyqeft anrurnofi o6.nacrra BAecb oruocu:renr,nrrft troBopor BeHTopa
H, 6rrn HatrpaBJreu no sacosoft crpeJlxe, rr ro roJrbr(o sa 70o/o ncefi urorqagu
axrrannoft o6racru (crvr. puc. 7, 6). Perynflpnocrb B noBopore Bexropa H, otro-
crrreJrbuo Hor B Jrr.r[rapyrcqefi sacr[ axrrasuoft o6nacru qerxo tror(aBbrBaer trpr(-
cyrcrBrre rnxpenoft crpynrypbr rroJrfi, aanpyuennoft tro qacosofi crpeJrr(e.
B xnocrosoft sacr[ axrrasHoft o6nacru [oBoJIEHo qacro BeHrop Hf troBepHyr
orHocr{reJrbno Ho1 r{ tro qacoBofi crpenne, r{ rrporr{8. floarouy BrrxpeBafi crpyK-
rypa Bbr4eJrsercs oseus c.rra6o. Ilo4o6naa oprreurarg,rfl BefiTopoB H1 u Ho1 6u.ra
r,r B Apyrrre nuu (09.06 u 71.06 1969 r.).

Ha puc. 9, uoraaano HarrpaBJrerrr{e cuJroBErx xrur,nfr. uo,rn H1 ,, cBffSaHHoro
c Beprr{HaJrbubrMr{ ronaMrr. Hanpaanerue crpeJroqen o(I/s1) IroaBoJrfler 6o,ree
otrpegeJreruo pasAeJrr,rrb aKrr{BHyIo o6racrr Ha ABe qacrr (oeprunanrnafr lrvtnv.fr
Ha puc. 9). B .nr4upyroqefi qacru crpeiroqmu, pactroJrox(euHble Ea xoHqeurprr-
secxrrx BaMxryrbrx nplrBbrx, 6nusxux H onpyifirrocrsM, IraupaBJrelrbr rJraBHbrM
o6paaou uo saconoft crpeJrxe.' Onu uoxaBbrBax)r, qro qepea roJroBrryro qacrb
anrunnoft o6.iracrr, HecMorpff Ha trpucyrcrBue raM troJrff paaHbrx uorrpnocreft,
trporer(aJr uro6anrnrrfi (or,nuunrrft or HyJrE cyuuapnrrft rro lrJroqaAn) arexrpu-
.recxraft rox. Ou 6rr.n nanpaBJreu BBepx. Benrasraga ero cocraBtn:la f, - 7r3.
.1012 A, a trJrorrrocrb? cpeAlrflfl uo uJroqaArr, i. *:2.702 Alrturz.

Crpenouxr{ B xBocrosofi .racru o6.nacru a, 560/o cryqaeB trporrrB 440/o sbrxr-
Jrflror trprrcyrcrBtre aBr,rMyraJrbrrofi roltuoneHTbr troJrfl, HarrpaBJreunofi uporur
qacosoft crpeJrr(u. Dro uoesorr{Jro Batro4oBptrTb, qro tr B xsocrogoft qacrr.r aHTlrB-
uofi o6.racrtr [porer(aJr rno6anrurrrt anenrpnuecrufi ror. Ou 6rrn raupauer
sHug. Bbr.rrrcJreHrlf trofiagaJrrr, qro BeJrr{qrrua ero 6rua I, - -1r5.1012 

A,
a trJrorlrocrb j, : -3,1 

.102 A/xrvrz.
Oruerun, uro o6uapyxteur{e rfio6ailbnbrx BrrxpeBbrx crpyrrryp He Bcer4a

6ruo 6rr BoBMolr(rrbrM 6ea conocraBJrerrr4fl AaHHbrx na6rrogenrafi c peayrrraraMu
pacqeroB rrorerlquarrbrrrx uo4eneft .

fuo6aar,nrrft ror r JrrrArlpyroqeft..racru z s srofi anrusroft o6nacru tro BeJrrr-
quue trpzMepno raxoft )r(e, Hart rrr B ee xgocrosoft qacru. 3ru roxn uporrrBotroJroxt-
Ho EatrpaBJrenrr. Cne4oBareJrrHo, Molnno Aolrycrrrrb, sro u B aroft aHrunnofi o6-
Jracrrr rno6amnrrft ToR BaMnrryr.

Mn au4eru, qro o[Ha anrrrBlrafl o6nacm (22-24.10 {968 r.) 6r,rna s ceBep-
rroM troJrymapuv, a BTopaE - B rorr(EoM. Onu cyqecrBeHr{o orJrrlrraJrr{cb E crpyn-
typoft MarHr4rEoro rroJrx. O4nano trprrr{eqareJrbrrBrM flBJrflercfl To, uro y nax4oft
axrzsHoft o6nacru HapfiAy c JroxalrbHofr. cvcrettofr Tor(oB rrpuc)rrcrBoBaJr rJro-
6arrnr,rft, pactrpe4eJrennrrft no ncefi unoqaArr BaMl(Hyrrrfi rox. ho6anrnrrfi rox
xamgofi anrzBnoft o6nacrz 6nrr nanparJreH BBepx B Jrr{Atrpyroqeft .racrra o6racru
rr BaMbrr(aJIcE rlepeg xporvroc{epy r4 Kopony B ee xBocrosofi sacrz. Ino6arrnrre
ronu o6erx anrrlBrrr,rx o6racreft trprrMepno oArllraroBbr tro BeJruqrrue II paBHbr
I, - 2' 1012 A.

Ha r.no6amurrft rox anrunrofi o6nacrra HaJraraercfi cucreMa JroftaJrbrrbrx
MeJrxoMacrlra6nrrx ronoBrrx crpyrmyp.-Ilocreguue, KaH Mbr uMeeM AJrfi xBoero-
soft qacrz anrusuoft o6nacrz 10.06 1968 r., MorJrtr, BeporrHo, trpuBecrz r( cy-
IqecTBeHHOMy BOSMyqeHArO MaIHTITTHOIO UOng rnO6aJrbIIOrO TOHa rI H I'rcHa)fie-
Hrrro ero nuxpenofi crpyrrypbr

4. O6cyxgerrue peBynbraroB

,(na uorenquaJrbuoro IroJrfi rrJroruocrb aJrel(Tpuqecroro rona BcIoAy paBua
rryJrlo. 3ro oagasaer, qro noreuquaJrbroe IroJIe - cao6o4uoe rroJre, ero cuJrbr
,qaBJreurrfi ypaBuoBerrrrrBalorcff curlaMu Earfi)r(eutrE. Itan cre4crBrre, uoreur{rraJrb-
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Iroe troJre He BJrr4fieT rla pactrpeAeJreHrire AaBJIeHpIfi trJIaBMbI, a cJIeAoBareJIbIIo, tr
trJIOTHOOT}r.

Ha6nrogaerrroe IroJre B axrrrBlroft o6nacrra cBflBaIIo c DJrexTpr,rqecxrlMrr ror(aMz.
flpra uanuvtrr{ AByx ronoBbrx cucreM, r,no6a.rrnofi rr Jro(aJrbrot, urr BtrpaBe offir[-
,qarb ABe pasHoBuAHocrI,I a{{exroB, c Hr4Mr4 cBflSarlHbre. Bepomno, oHr[ trpoEBr.r-
rucb B cJreAyroqeM: B o,quux BtroJrEe o[peAeJreuubrx Mecrax afirrrBuoft o6.nacrr,r
rra6;rroAaeuoe uofiepeqHoe Marurlrroe IroJre, a cJreAoBareJrbHo, rr troJrnoe, tait xaH
Er: l/6r, upenooxoArrT no lranp.f,rf(eurrocTlr rroTeHUIraJIbHoe troJle; B Apyrux
MecTax - rao6opor, troreHqr{aJrrlroe noJre crrJrbHee na6,rrogaeMoro. flpennrme-
uue na6rroAaeMoro Marurrruoro troJrfi HaA rrorelrqr{aJrbubrM rrMeer Mecro roJrbr(o
B r{errTpaJrbHr,rx qacrflx xonMog trotrepeqEoro rroJrf c MancrrMaJrrnofi nauprxen-
rrocrbro H1'^u*>,- 200 Ic (cu. puc.3,4).9epea arra o6nacrlr BcerAa trpoxoAl{r
JtutIJ'I1Tfl. CMeIIbI SIIaKa CIIJIbEbIx BepTI,II(aJIbHbIx JIOKaJIbHbIX AJIeHTpuqeCfiIiIX TOKOB.
Ha runuu cMelrbr Buar(a rar(ux TonoB r{atrpr?r(eurrocrra uoneft Tor(oB rratrpaBJreHbI
B o[Hy cropouy. B peaynr,rare cytreptroar,rquu uorefi Hatrpff]fierrHocrb peByJrb-
TI,IPYIOqETO UOJIfi CTAIIO?,VITCEI BbIIIIE EAIIPfl?I(EEIIOCT,I IIOTEEIII4AJI}TTOTO. HO UPZ
groM BoButrxaror a{{exTbr, noropbre rrprrBoAflT n TdBMeEeHEM notrepequoro troJrE
Melr(Ay ror(oBbrMr{ crpyr(TypaMu. Bo-nepnblx, crrJrbr Harfl}fieHr4fl aarrMyraJrbuoro
rroJrr BeprtrItaJrbrrbrx JroxaJrbnbrx ronoB crpeMffTcfi c)r(arb MarHI,ITIryo ron{ury-
paquro [o paBlroBecHoro cocrorHrrfl ]r cAeJrarb none 6oree BeprrrxaJrbrrBrM.
A ro-nroprrx, cr4Jrbr raauuogeficrBr{fl Me}(Ay ronaMtr paanbrx aEaKoB trpr{BogfiT K
paBABrr)r(eur4rc MarHIrrIrbIx crpyxryp, oc.ra6JreHrrlo trorrepeqnoro uoJrfl Melr(Ay
crpyxrypaMr,I tr yBeJrlrqeHulo HaHJroHa crrJroBBrx :l.ur,ufr. rroJrn. Ho uocro.nrxy
nOTeHqIIaJIbHOe MafIItrTHOe IIOJIe B STIIX MeCTaX AOBOJILEO CIIJIbHOe, TO BJIUflHIIe
a{{enror c)fiarr{fl rr paaABrrffieurdfl MarHr{rrrbrx crpyr(ryp Ha rraMerreErre rotrepeq-
rrofi cocrasnxroqeft rroJrfl BcJreAcrBue rrepexoAa ee B trpoAoJrblryrc HeBeJrrrno.
Beponruo, troDToMy B ltreHTpaJrbubrx qacrflx xoJrMoB rrotrepeqnoro troJrfi c 6onr-
rrofi narpx)r(eunocrbro (f11 ma* > 200 Ic) na6nro4aeMoe trotrepeqnoe MarHlrrlroe
no.Re H 1, B noropoM trpucyrcrByer rr ronoBar cocraBJrflroqafl, 6onrnre rroreH-
quarrnoro f/61 .

B uo4arnaroulefi uac:ru rrJroqaArr axrurnofi o6nacru rroreur{uaJrbuoe uonepeq-
Hoe rroJre tro Hatrpfl)r(euHocrr4 upeBocxoArrr na6.rrro4aeruoe. ,(pyruMr{ cJIoBarvrrr, c
rrepexoAoM x uepra{epuu rroreHrluaJrblroe troJre crauoBvrrcfl. sce 6oilee ra 6onee
nar(JrouubrMrro cpaBHerrraro c na6.nlo4aeMbrM (H, ogno ra ro me) (crvr. puc.4). Tan
r(ax Marulrruoe uoJre axrusuoft o6rac:ru 6onee Beprrlr(aJrbHoe, To, ecrecrBeuuo,
r[Merorcr rrenoropbre cAepE(r[Baroqrre aro uoJre cr4Jrbr. O4uoft r4B Hrrx uorxer 6rirn
cr.rJra AMtrepa. Cuila Auuepa JronaJrbuhrx roroB rre Molxer o6ecne.rum ycJroBr,rn
paBHoBecur MarrrrlTrrllx crpynryp axrnsuofi o6nacrra r rno6anrnou uacurra6e.
Vgepmanue B paBuoBecr{r,I MarrrrrrHoro troJrr sceft axrusnoft o6.nacu4 cJre4yer
cnssam c culofr. Auuepa rno6anrurrx roroB. Pacnpe4enennrrfi uo trJroqaAtr
rro6anrnufi rox cuttoft I - 2. 1012 A ooaAaer Ha rparrrr{e arrrasuoft o6racrra,{r; 5. 10axu, cMpr{c. 3, 6) uoneHatrpr)r(eurrocrrro Er, - 102 Ic. Cranrr narsxe-
rrrln aroro aalrMyraJlbEoro uoJrfl croco6nrr yAepx(rrBarb B paBnoBeor/rr( Marulrr-
xbre crpyr(rypbr c nrasHoft HatrprrlfiennocTbro, T. e. Marnurubre rroJrfl na uepu{e-
pr{[ axr]rBuofi o6.nacru. C nepexogoM r{ BHyrperrunM .racrsii{ anrusuoft o6nacru
paBruque B Hatrpfl)r(eulrocrr4 r[BMepelruoro uoJrfl H t u troreHqrraJrbroro .F/6_1

vBeJrlrqrrBaercx (cu. pnc. 4). Cran narsxeurrfi troJrr ,I/, rro6amroro ror(a cra-
rroBr{rcfl HeAocrarorrHo AJrfl y,qepx(arrufi na6,rrogaeuoft marnurnoft crpyrrypnr.
Vgepxauue uarnraruofi non{urypaquu axrusuofi o6racrra BoBMo)r(Ho BEe[r-
Hr4rvr [aBJreErureM trJra3Mbr. 3ro oanasaeT, qTo AaBJreHue trJIaBMbI BEyTpr[ MarIruTIIofi
xouSrarypaqmu Pi MeHbrrre, rreM cnapyE(a P", u

ullgn * Pt: P".

Hecnaorpa rla ro qro cnra Auuepa HeAocraroqna AJrfl yAep)fiaHrrx B paBrroBe-
clrll Marnrrrr{brx crpyr(ryp altruBuoft o6racru B qeJroM, poJrb aauMyransuoft coc-
tarnarorqeft rno6aurnoro rona Mo)fier 6rrrr ucxnroqrrreJrbro raxnofi, oco6euuo
B ycJroBrrf,x ycrofiuurocrrr, a ranrfie {opuuponanfr.fr.:tpactraga amrltsuofi o6,racru.
Pacupe4eaeunrrft uo nceft urroqaArr anruBrrofi o5*acrn r.ro6anrsrrfr ron coaAaer
aorrMyraJrbuyrc cooraBJrfiroqyro Hr, 

" 
Horopofi Mo?fier 6rrm casgauo trofiBJrerrue

ulupa, a cJre[oBareJlbuo, ]r troBbrmeurre ycroftuunocru Marrrrruoft ron{urypaquu
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[15]. Ha.rrzqlre pactrpeAe.nennofi tro cerreHrrro asr.rMyraJrruofi cocran.rrsroqeft npe-
rrflrcrByer 6r,rctpolry 4po6nenuro rloJrf, r{ cuoco6crnyer ycrofiqr,rBocrr{,uaruur-
roft crpyxryprr. He r4cr(Jrroqego, uro {opurrpoBaHr{e MarHr.rrHbrx crpyr(ryp Ha
craAI4Lr Sapo?r(AeHlls aHrrasgoft o6rac:rra cBflBaEo c rroflBJrenr{elr r.no6anrnofi to-
nosofi cr4creMril, a pacrraA rroJrn axrrlBuofi o6.rracrv - c ee 4raccr,rnaquefi.

oqeuurt Berrrrrr.rny nrarnraruofi aueprr4r.r uro6arrnoro arexTpuqecnoro
,(.rra o4_uopoAHo paclpeAeJre'Horo ,.o ceqe]rr{ro qr{Jrr,rH[pa a.,,e^Tpuqec*oro
culofi. "f naupnmenuocrE, rfarHr.rrHoro totn II,, onpegennercs tt6]

H,p : (2Ilcaz) r,
r4e & - paArryc cerreHufl r{r{Jrr4H[pa, r - paccTotrHtr{e oT ocr.r IIxJrr,rHApa
.-( . ( a).

Ha ocnosaHrdr{ Bllpaxienua (B) HaxoAr{M [oJrHyro MarHrrrHyro aueprrrro, cBr-
BaHHyro c gJrer(Tpr4trecr(r4r{ Tor(oM. Ona paena

w :l)(Hi]ln) dv,

r.rJrI,I, ran ttart dV : L.2nrdr (L - grruna qu.rruu4pa),

14t : (Il2car), Lrr. (e)

Cornacro ra6.nrogenlrr.v. f - 2.1012 A nplr r: a: 5.10, cu. Momuo npu-
HflTI;, qro uo xpaftneft uepe Z - nal2 - 1010 cu. flogcraBrlB rr[croBbre BHarreHr4E
napal{erpoB ts BbIpa}I{eHr,re (9), HaxoArrr{, rtro

W = 1032 apr.

Bragr,ru, qro aueprr4fl, cocpeAoroqeHHafl n rno6a.nr,uorr a,rrexrprlqecHoNr rone,
AoBoJIbI{o BeJrr4r(a. Ona cnoco6na o6ecne.rrarr, .nro6yro Moquocrl BcrrBlrtrHr.r.

B aaxrrcqeulte npr4Hocral,r 6"irarogapHocrr B. Hanuany Ba npeAocraBJreHr4e B
Ealxe pacloptr)I{eHl4e AaHHLIX rro I{aIHI4TIIrIM trOJlflr{, IaCnpaBiIeHHbIM 3a a{SeHr
npoeHrIr4r,r.

Oxrn6pr- 1985 r'.
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yAH 523.745

o oAnTopE SEEMAHOBCI(OIO PACTTIEIIJTBHT{fl
ilIlHllll Sr I r" 4607,3 i

M. /lx.Iycer--ruon

CneHtparr,uas. fivrnutfr Sr I 14607,3 A uplmrerxetca n na6nro4eur.rfix rrarur.rrurrx norefi uar
Cornqe [t]. IIo reoplrrr paclqerlJrelrrrg.[r,ruraft atoMos g cfia6rrx laaruiarnux rroJrflx oua fiBilfrerctr
EopMaJrbEEIM TputrJreroM Seeuaua c g : 1,00, ?Ionecrro, rrro reoperraqecfilre BEaqeEr4.E Mrro]nr4-
TeJrff Marul4Trroro pacqeIrleuug. ttur.ttit rrrorAa cylrdecrBeurro orflr.rqarorca or rax ra6oparopr{brx
BelI4rrI,IE, IIpr4qeM rIocJIeAIrI{e oRaBEIBaroTc.E 6onee upanouepEbrMr.r. flocno.nr,xy glr xou6raura-
pyloql4xc.E repMoB lrasuft Sr I ancueprauenraJrbrrBrx oupegerenraft {antopon Jlango uer, ro
MEolr(IrreJIB BeeMaroncnoro pacu1errreufifr.trttrant Sr I 14607,3 A apecr, yrorru.serc.E uo ua6.ruo-
AeHI,TEM crrer{TpoB cofirreqrnrx uxren, ,(na aroro r4clroJrBaoBanr,r rroJrfipr.raarllloErrble ctrenTpo-
rpaMMBr paBrrblx uxteu (4enatb clleftrporpauu), cuarne aBropoM rra orxeJrblrorr cnexrporpa{e.
BCT ITAO AH CCCP.

Cpanuraoarorc.E BeflI4qrrubr Marrr,rruoro pacqelrJreul,rfl tlerbrpex rrrurl, AJrff TepMoB Roropblx
usBecrubr na6oparopune $anropn Jlauge, rr [ccJreAyeMorl rrauur Sr I.

Ha6arogaeltoe Mailrrnrlroe pacqerlJreur{e uranrara Sr I )\4607,3 A r cuenr:pax co;1geqgbrx 11fi--
Teu rIoArBepE(AaeT TeOpeTr rlecRyro Beruqurry MEolr{r{TeJrE BeeMalroBcnoro pacrlerrJre:,J:fiE, lr Arrfr.
Eee MolItEO IIpI,IE.ETb SEarIeHI4e g: 1,00+0,02.

ON THE FACTOR OF ZEEMAN SPLITTING OF Sr I ?,"4607,8A LINE, by M. t. Hu-
seVnoD.- Spectral line Sr 1 )'4607 ,3 A is being used in the observations of magnetic f ields on
the Sun [t]. hccording to the theory of atom's lines splitting in weak magnetlc fields, it can
be considered as a normal Zeeman triplet with g2: 4.,00.I1 is known, that theoretical valu-
es of magnetic line splitting multiplier sometimes significantly differ from the laboratory
values, the latterl being more accurate [2]. Since combinating therms of Sr I-lines need ex-
perimental evaluation of Lande factor, the multiplier of Zeeman splitting of Sr I ?'"4607,8 A
line has been verified using observed spectra of sunspots. Polarized spectrograms of diffe-
rent spots (9 spectrograms), obtained by the author with the Echelle spectrograph of the So-
lar Tower telescope of the crimean observatory permitted to solve this problem.

The values of magnetic splitting for four lines with known experimental values of Lande
factor are compared with those of the Sr l-line. The observed magnetic fields plitting of 51
I1,"4607,3 A line in the spectra of sunspots confirms theoretical value of Zeeman rplitting
multiplier. It can be evaluated as g : 1.00:L0.02.

B rocne4uee BpeMfl g.rr na6.rrogenufi. Marurrrnbrx troJrefi na Connqe HapEAy
c MHoroqucJrerrrrhrMlr rrBBecrrrbrMra ilz.uatrMu norJloqeurrg 6rrna nrr6pana fi ctre1T-.
parrbnas il:ul:rur.fl. SrI1u4607,338 A [1]. IIo npocr,6e C. 7I. Ionacror(a MBr trpoBe-
pl4ilu BeJrunrrEy Mlrolnr4TeJrfl seeMaEoBcnof o pacn{euJreHafl arofr. JrI4E.utr.

* Tlasectuo, qro reoperulrecfirre u axcrreprrMeHraJrbHbre BHaqeHza Saxropor.Jlange 4nr xom6unrrpyroquxcfl repMoB {paynroSepoBbrx JruHr4ft s ocHosHo}r
xopomo corJracylorcs. Ho HepeAHr{ cJryqau, HorAa oHrr orJrrrqaiorcfl Ha 2-30/o
z 6o,ree. Haulr [21 6wxu trprrBeAenbr trpr,rMepBr Bnaqr{reilbrroro pasruqrrfi Me}r(Ay
Teoperr4qecfi4Mu II aHctrepuMeHraJrbHblMz (na6oparoprrbrMra) BeJrrrqrruaMu MHolr(u-
te,irefi seeMaHoBcnoro pacqefi ilen:afl. Her(oropbrx cuenrp aJrbrrrrx .nranuft . Haupra--
Mep, AJrE Fe I ?,,4945,6 A reoperuqecxzft {anrop g, i 0,BBB, u ,64."rru-"1#
MEolnureJrb Marrrrrrrroro pactrtrerrJreHafl. arofi._Jturnvtv", paccqr,rrauHrrft uo na6opap
TOpFbrM BIIaseIIr,rEM {anropon Jlan[e nou6uurapyroqprxcfl repMoB, Aaer g'Jr :: 0,791.Itan nugno., B[ecb paalrr4rrr,re Me)r(,qy gr-u-gn 6onee se*- , 2'paaa. dor.u
PaBI,tTeJIbIIEIft crryuafi trpeAcTaBJIfieT JIIIHI{E Fe I I,4596,4 A, xoropar tro TeopIaI{
BeeMaHoBcltoro pacqetrrerrtrfl AoJr,fiHa 6rms geuarHuroqyBcrBurenr,noft (s, :-o;.
U4nano corJracHo ra6opa:ropnbrM BHaqeHufiM $axropon Jlan4e a"us xolr6ranrrpyro-:
quxcfi ee TepMoB ara JIuHr4fi or(aBbIBaercfl MarHlrroqyBcrBr[reJrBgofr (gu : 0,753) .
Otlreruu, qTo lraurr4 lraMepeur{E Marrrr{Tuoro pacqetrJreEuff. grux 4ayx nunufi no
ctreHTpaM corHerrHbrx_rrflTelr_ T:roATBepAr4 JIr4 trpaBr4ilbHocTb SHctrepuMeHTaJrbrrbrx
BEaqeHuft {axtopor Jlange [2]. Taxurnr o6paaolr, Bce rraJrox(eH]roe tror(a3brBaer,
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EaoRoJrbno Ba)r(Ho BHarb EalexHoe (oHotreptrMeEraJrblroe uJItr Ha6rloAaeMoe)
BHaqeHtre MHoEtI4TeJrg BeeMaHoBcnoro pacqeflJrelrl{fi trrv:F.vra., tro Itoropoft trpoBo-

Arrcfl Ha6rlo[eHu r vt frccJre1.oBanr{fi MarHtrrHBIx rIoJIeft na Colnqe.'' (Dpaynro{epona lfl:r1t1.fl sr I 1,4607,338 A BoBnufiaer r arnroc{epe Co.rnqa

trpr trepexo4ax Me)fiAy repMaMr{ 5'So - 5'Pl tg]. Corracno reopllu BeeMaHoB-

cxoro pacqerrJreHun tmrlrrft aroMoB s cila6rrx Marrrrrrlrblx trgqlx upu /l - ,S-

cBffBuAJIf, ee repMoB {axropu JIanAe rrMeror slraqeHr{fl gn:0l0vI gn: t..9."q
gBJrfiercfl HopMaJIbHbIrrr rpunnerou Seeuasa: cxeMa pacqetrJlqlllIfl. il:untlfr. -F (0),1
IlI MIIOE(I{TOJIb MaTHIITIIOIO paCIqeIIJIeIII/tfl 91 : 1,00.

,[ua reprrcos Sr I uer axcrepuMeuraJrbnbrx otrpe[eJlenuft {axropor Jlan4e.
floororray ,ie, ,or*o*HocTlr BllsucruTb na6oparopnoe suaqeHl're MHo)r(uTeJIE

SeeMarroBcnoro pacq,efiile*rz.ft 4anuoft Jrvrnrrv,, Mrr petrranra.BoctroJrbBoBarbcfi y]fie
r{BBecrg},rM rd oqeuE, rraAe}fiHhrM cnoco6orvr, rotopuft panee 6r,rn ruepnrre trpIrMe,IrqH

A. E. CeaepnuM l4l l.ts yroqHeEuE {arropa Jlau[e ilnr-ltut Fe I fr4886,34 A,
ycnerrrHo trpr{MeuflBrxeficx 4rx ua6rrogenufl MarHIrrHbIx toreft artzsHrrx o6-
.nacrefi Con^sqa c IIoMoIqbIo MarHl{rorpa{a ttAO AH CCCP. Srot cnoco6 co-
cror{T B cJreAyroqeM. Tlauepxrorcx BeJrEqrrHLI Marulrrrroro pacq,etrJreuvtfl trtutrlruttl,

MHOInITSJIr BgeMaHOBCHOTO paCqeIIJIeHI,Ifi rOrOpOft I4CCJISAySTCE' fl llmlaufr'

cpaBueHr{r, AJrr r(oropbrx HaAe}firro rlSBecrHBI {axtoprr Jlau4e. Saren rryreM

cpaBgeHr,rf rrarrpfl)r{eHnocrefi Marurrrnrrx uolefi, coorBercrByloqux rr3MepeEIrbIM

BerrdrrrruaM BeeMaHoBcnoro pacqeuJlenufl tanufr., yToqHrleTcfl BHarIeHue {artropa
Marrrrrrrroro pacqetrJreHfr.tr Elrfr r{ccJreAyeMoft cuextpanruofi nuuuu. Heo6xo4urvro

saMeTprTb, qTo ToqrrocTb onpeAeJreHufl MHOII{IITeJIfl BeeMaIIOBCItOTO paCqetrJIeIIufl
r{ByqaeMoft lvrnuu arrrM ctroco6o}r aasuc[T He roJIr,Ko or roqHocrrr r{3MepeHuf,

MarrrrrrHoro pacqerrJreuug. Ona Bo MHoroM otrpeAeJrnercfi rr reM, r{acxoJrblto
np aBIrJrr,Ho Bbr6paHbr lruilaaa cpaBueHr[fl .' flp, nrr6ope*nnnuft cparneru{fl Mbr yqJlrr cJleAyroq,r4e ocnoBnbr€ rpe6oBautrE.

l.- Jlunutr'cpaureurd AoJrlnubr 6r,mr upocrbrMll TpIruJIeraMI{ Seeuana c na-

IeE{Iro r{BBecrHbrMr4 {axroparuu Jlan4e r4 [ocraroqHo 6orbrruMr4 MarEurHr,rMtr

pacq,etrJrenuxrrtu (gtu\> 40.10-10cM2) u, pasyueercfl' 6eB Bllaqr{reJlburrx 6len4.
.3ro nau o6ecnequr roqEoe otrpeAeJreHue Beiluqull r{x MarIIIrrHoro pacqelJleHrrfi.

2. lnyfu:ar,r o6paaonanui trrr;rvrfr. cpaBueHrrfl B reHI{ trflrra AoJr)nEbr 6bITb

6nraanu x rny6une soaHunuose:aufl.yrccile\yeltoft il:ar,vflr (uauepeunas Harrpf,)r(eH-

Hocrb Marrrr{rrroro troJrfl BaBrrcrar or r.ny6nnrr soauuxEoBeHllfl lllnuu [5]).
3. Teruueparypnda qyBcrBr.rrerruocrb Bcex nranufi AoJIII(Ha 6rrtr nprarvrepuo

o4ranaxonofi (ua-aa HeoAHopoArrocrrr rr ronxofi crpynrypbr Epr(ocrlr r4 MarEurrroro
rroJrfl TeIIII trflTHa ortt:uuu C paarOft qyBCTBVTeIbIIoCTbIO K TeMIIepaType AaIOT pa3-

JIIIqHyro Berr{quHy rloJrfl [Jrfl o[Iroro I4 roro }Ite lrfirlra t5-81).
Huxte M6r uprlBoArau ra6.nuqy, rAe yr(asaHbr He1or6pbl-e AaHHbre AJIfl rrcfioJrr,-

ByeMbrx crrexrpaJlbublx JII4Irr{ft.-Onra sasrr,r uB 12,9, tOl.

Et1-

SrI
TiI
CrI
lie I
eI

0,00
1,73
0,96
0,12
o,zl

1,000
2.500
2.5C,0
3,00,0
1.5C,J

s*a
69,1 7
82,67
4t,56

4

4
a

PB | ,.r.,.r"-
}I}IH}ICTO I TYPHLIII
roonxn 

I 
I{Jracc," ^ I "-**I

4ti07,338
4645.19:)
5247,547
5250,21 [i
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(gfoi > 40,10-1oc*z) lr r.lx rfaxroprr Jlan4e r{BBecrHL'r c xoporuefi rorr}IocrLlo.

!,oOorru x ,roony, qro Bce oHrr flBJrgrorcfl trpocrbrMr{ rpllrlJlerauu Seemaua tl
cao6ogur,r or 6;reug;

6) nCe Jrur'trIv. noIJIotrIeHI4fl B CIIeHrpe TSHII flflrHa I'IMeIor IIpI{MepHo OAIIHa-

I(oByro rlureHcrrBHocrr, (1rx poyJIaHAoBcI(ue I{HreHcrrBHocrlr 1fi 6luanrl) . Ec'nrn

,.rriurruro rot ua6.nrogar:eniHl,rfi $axt, uto ilvr:uu:u c oArrHar{oBofi I'IHreHcuBHo-
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orBro BoBrrrrHaror B EooraroqHo 6rusHr,rx rny6znax r aruoc{epe resu usrua [L1],
TO MO)LEO rroJrafarb, uro nrr6paurbre lraMr[ lrrirrfrn, noauolino, o6paayrorc, r
oqeub 6rr,raftzx rry6uuax;

r) uoutr Bce JIZEuu orrrocxrcfi n 6;ruaxuu reMrreparyprrbrM HJraccau. Ecru
€qe yqecrb, qro Bce oHr4 trpII EepexoAe or cneRrpa{oroc{epuHctrer(rpaMrrflrerr
EecI(oJIBr(o ycrlJrrlBalorcfl, Molr(Ho rrprlrlffTB? qro reMtreparypnax qyBcrBureilb-
Hocrb orux.nunafr_ ranrr(e oqeub 6.[uaxa.

cne4oaarenrho, uoxno npeAtroJrararB, qro il.,*uv. cpaBrre,r4r arr6parrr
'AOCTaTOqEO yAarII{O Ilt ux BOAMo}ItIIbIe HeBEaquTeJlrrrre paa;ruqufl B rty6uuaX
o6paaorarrar pr reMtreparypnoft qyBcrBurerbuocrrt He Mory?, tro-BuArrMoMy, cy-qecrBeHrro troBJrr(flTb,Haro^grrocrb onpeAeJrelrfin {anropa ae-eilrarrorcnoro pacqeu_
JreHr{fi JraEVvt sr I 1,4607,3 A uo cnenrpau corHeqEbrx rrflreH.

Mnr onpe4eJlrr.lltr Iranpfl)r(erlrocru *u"orr"r, uo.reft .I/ necnomnux rrfiTerr tro
JrvElflv. Sr I1,4607,3 A, uo,ratax, qro MHox(trreJrb BeeMarroBcnoro pacqelJregr{fi
€o g: g.: {,00, u rrerhrpeM ctrer(TpaJrbubrM Jrr/rrruff* 

"parourr'" a;-;;6;;q;Jtu'uura 2-s) c r{BBecrrrbrMu .ira6opardpn'rMrr Brraseg."r*i {axropon'JI*A;E.flna uauepeElrfl Maruqruoro pacqennenux rrnnufr. 6rr.rlr ucuonb3oBarrbr. Ae-ns* bnenrporpaMM rrflre,, crrffrbre HaMrr Ha BrrreJrbrroM crreftrporpa6" scr ir2i,norAa rrepeA ero BxoArroft qe;rrro croEJIa_ troJlaprrBarluorruafl iracrnHa (rracrun-xa \u|4.* uo.raporisuan MoBar,rr(a) IrBl. vc.noauin ";d";A;;t noipo6io;;rr;-
um s It4, 151. Saecr Jrrrmb r(oporno orMerr4M, qro ,r, ,116rro4.rr" Orr, 

"p;;;_"qe,br rrprr xopouux ycJroBrrfix (npocrpancrBerrEoe t'aapeurgrrae.2-4,,), io"ruconnqe 6rr.rro 4ocraroq,o Bbrco^o rraA ropr{aonror, lxpoilrrrna"*r" p"{iroqr',
6rrna nesuauurenura).

floruoe pacqetrJrelrxe 2Ltus (pacctoanue Me)r{Ay r(oporno- r( AJrr{Hr{oBoJrrro-
BbrMr4 0-r(oMuonenraur.r) nnuuft r{sMepf,Jrocb 1_0 paa-u rrixo4rrrcr apal""u u"u_qeHufi Hatrpfl)fieHHocTr{ MarrrrrrHoro IJottF. H ro xamgoft ua.rsrz-nzrufr. gtn
narxAoft cre*rporpammrr. flpu aroM AJrr ,.wnufr. cpaB,errtrE (, ;;Ar;q;-;";;;
?-sl AJrff BbrqrrcJre,Vfi Eatrp rme,rrocrn uarnurnoro nona 1y'' upz;il;;r;; ;;'6oparopnrre aHase'Ufi ux {anopoB aeeMaHoBcr(oro pr"q"oo"i"". ma"epe"""
pacqetrJleHus. tunufr. upoae4enrt Ha rrBMeprrreJrbrroM Mr{r(pocftorre M14p-tj. g;-
qrrcJreur{fl f/ rrarnurnoro troJrfl ocyqecm.raJrrrcb tro zspe:cruoft {"p;;r;-' --

Al,p: n,Ur.rg-ogtul,.

-- 3arervr-ubr rr,axoArlqu cpeAlrloro Berrrq,Hy rratrpfl)r(elrHocru Mar,ur'oro uoJrs
*f .: !y, + H, * Hn I H)14 ro qer'rpeM ilvt*yrn' cpaB,errun 4ra xamgoft
Ctrel(TpolpaMMbr r/r otrpeAeJr.trJrr,r orHocr4TeJrr,Hyro Beiluqaniry HsglU, (a4eCr HL _
.BeJrr{f,rlrrra troJrfi rro :,.Id.uvr Sr I fu4607,3 A a npe4uohoxte-Rrr, ,ro ,fiJrfl rree g -:1,00).

Bent4sunbl HcplHt MEI orrpe[eJrrrJlr[ orAeJlbrro AJrfi xaxgoft r{a AeBErr{ ctrefir-porpaMM. onra oxaaaJrrrcb B trpeAerrax 0,96 < .F/cplflr'k t,o+? oip"a?"""".3rlrx BeJrr4qrrE rro BceM rnsMepeEr{BrM Ctrer(TporpaMMaM AaJro coe4yroqefi- oKoEqa-retr,nrrft peayJrbrar:

H"plHL: 1,00 1[ 0,02.

^ Pt".^o^Buarraer' qro BeJrusr4na Sa_xtopa BeeManoBcr(oro pacqeunel.,fr. yunuu.sr I 1,4607,3 A ro r,raMepeurrflM na6.rrro4aeuoro MarHtrrnorb pacqetrJrerrufl ee rrtrauvfr. cpaBrreHrfi paBEa €*{-: 1,00 t O,O2 u xopomo corJraoyercg c reoperr[-qeCHIIM BHaqeHI4eM g* : 1,00.
vuecrro BAecb xorfi 6rr.xopo*o o6cy4z* Botrpoc o6 omz6xax trBMeperrufi

rloJrHoro pacqetrJrelrax nuH.Ulfr.2Ll,,s u r4x BoBMolnEbrx BJrrrflHrtEx rra otrpeAeJrerrtre
BeruquHEr Hcplily Bo-uepnrrx, HylnHo orMerrlrb, qro B HameM pactropErfieEm,r
'6rrnn cnenrporpaMMhr 4oromro 6onrmrx trETeE 1", ua"pr*enuocrb Marrrur_Horo trorrr'I{ : 2400-2800 Ig), , troaroMy Marrrurrroe paorqetrJreHne rnnut
'cpaBHeHuE r(aMepeEo c xopomeft ToqHocrbrc (nanoirrnuu, uro 4nr orux Iiunufr.
.g1'1 > 4O'!o-Lo cu2):..rce JIr{EIIu cpaBnerrrrfl trox.agbrBaJrrr oqeub 6nuaxrre ana-qeHrrfi 11 no nam4ofi cuexrpoln3rrrye (paaazuze or cpeArrero BEaqeHuf E co-craBrrflJro ne 6oree 

,1a): * r50 
rc). Bo-aroprrx, rraM naE(eroE, BalKeE ror {anr,{Iro u ilII]Jafi- Ti I }"464512 A noxaablBaJla Hatrpr}fierrnocrb Marrrrrrgoro noix. H',

t7L



AocrarorrHo 6;rnaxyro r( Texr, sro rrory.raJlr,Icb rlo ocraJrb}IIJTI .rIIIHI,IfltI cpaRrleHrrtr
(paa.,ruuua lre npeBrrrrraJrr{ roqHocrr, orpeAerleuur. 2L?.,s). }taH nrrqllo r,te ra6Jr[-
qbr, paaflr.rqr4e AJrr4H BoJrr-r JrrdHr4r.r Ti I r,r Apyrrlx rpex ,rr.rnuii cpaBHeHLIfl cocraB-
r.seT [pul{epno 600 A, 3ro roBopr{r B rlorlt,3y rolo, trro Ha ca}ro}I AeJre npl4
ua6;nro4enuflx xpoMarr{qecxafl pe$paxqua 6r,rna negnaqlrreJrblra I,I oHa He N'Ior.[a

rroBJrr.rflrr, IIa onpeAeJreHufl Beruqu:rll Il"plHy
Beugy roro al;o r,IarHrlrlloe pacqerrreHlle JIITHIIII Sr I1,4607,3 A r uecHo.tlr,xo'

paB r{eHbrxe, qexr L}u11 g.rrr- .rrunuii cpaBrreHl{fl, orur.r6Hu B onpeAeJIeHI4I,I Hau?fl-
,r{errHocrr4 }rarHr{Tr{oro tor.:r H uo nefi 6Hnr,r coorsercrBeHHo 6o"rr,rue (ao + 150 Ic).
floerouy ocHoBHyIo oruu6Hy B BbIrIuCleHI,Iflx BeJILIqI4m H"rlH, no Hall{Aofi Cuel{r-
polpaMr{e BHocrrJrr{ HeTorrHocTu I4Br{epeHr4g }IarHI{THOIO paculefl.]IeHnfl uccJle=

4yeuofi Jrr4HrII,L
Taxuu o6pasolr, Molr{Ho BaxJrroqr4rb, .rro Ha6[roAae]Ioe pacqenJreHl4e JTI,ITII'IrI

Sr I 1,4607,338 A B crrexrpax rrrreH noArBeplriAaer reoperualecxyrc BeJrI,tqIIHy'

Sanropa BeeuaHoBcr{oro pactqenJreHr4fl AJrfl Hee I{ B BLITTHCJIeI{IItrx HanpririeH-
frocrefi MatIIr{THLIx uottefi, ua6,nrogenr'rblx Iro otoii "nunur'I, yBepeHHo }Io?liHo'

npI4HflTI)

g : 1,00 -F 0,02.
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IICCJIEIOBAHII E PACTIPEIE JI EHIIfl
MATH}ITHOIO TIOJIfl C rJIYEI4HOM

B HEBOSMyIIEIIHOuI ATMOC@EPE COJIHUA

ll. I{. PauxoBcxui{

IIa6nroAaell,re orlrorrrcur.rg c]rriraJroB lraruu'lorpa{a B lreBo3}ryueunsrx o6racrnx Co.rrnqa

gnr lrrr.rr,rrl Fe I c {axtopolt JIan4e I{eIIbIlle AByx AoCTaTOqHO xopono o6t-ucnstotcs B pa}ll{ax

npeAnoJro}I{elrr.lfl o }reoAEolloArrotI IIJTOCHOITapaJIJIeJITTHOII \IarIIllTHO]r lloire, cI{oEqeHTpIIpoBaH-

EoM B Bepxgrrx cJroflx {oroc$cpr,r. Onrr,r.recrtalr roJrlqrlfla cJrofl B r{ellpcpbrBHorr ciler{Tpe rlo-

pagxa 0,04 Lrrrll ol{orro 200 xn.

THE INVESTIGATION OF THE I,iAGNETIC FIELD DISTRIBUTION IN TI]E
UNDISTURBED ATMOSPHERE OF TI1E SUN, by D. N. Rachhouskii.- Thc ratios

of pulses observerl r,ith magnetograph in the unclisturbed solar regions {or Ire I-lincs l'ith
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Lande iactor being 2 or less can be easily explained provided that the magnetic fieltl is
plane parallel and concentrated in the upper levels oI photosphere. Its optical depth in
.con[innum is of the older of 0.04 or 200 ]<m.

Cpe4nue Berusuur,I Marurrrubrx rroJrefi EeBoaMytrIenHbrx o6Jracrefi Corrqa
cocraBJlflIor uopflAHa 2-4 lc u ?IMeroT sHarrr,rTeIbHllfi crarr4crrrrre0fir,rfi pa36poc.
Vcpe4neure orlrolreur4fi curxanon B AByx rrvr.r.flx no 6orbrroMy noJr[qecrBy
AaHHLTX IIOBbIIIIaeT HaAe)I(HOCTb peByJrbTaTOB.

B [1] Cren{.rro BrrepBLIe rrprrMeIrIrIJI oruorIIeHr{fi crrrHaJroB Marrrrrrorpa{a
E rrr4Hrdflx Fe I 5250 A r Fe I 5247 A 4na rpex paarrr,rsHbrx uoroxenuft rqelu
Marrrl4rorpa{a n uureplperaqrrr4 MarHrrrHoro noJrE B cnoxofinoft 06racrll Colu-
qa. OcHoBHr,rM Br,rBogorrr Cren{.no 6r,rno ro, qro nore cocpeAoroqeuo B rre6oJrb-
rtrrdx yBJrax r,r Aocrrrraer uopflAxa 2000 fc. i

B [2] nauu Dror peayJrbrar 6r,IJr [ogrBep]r{Aeu. Br,rno flor(aaauo, vro t'hnnue
na6;rro4enuft uoryr 6rrm o6rscnerrbr HoM6urarlrlefi cmnr,uoro troJrE tropfiAxa
1500 Ic n oxpyx{aloqero MarHr,rrxbrfi xonu cra6oro rroJrs. Oraourenus coor-
BeTcTByrcrqux rrJrorr{aAeft saBucflr or npr4HfTofi seru.rr,rHbr cra6oro rroJrE. Belu-
rrr,rHa cJra6oxo noJrx Molr{er 6nrm .rrro6ofi B npeAeJrax ao 250 Ic, upu eroM rraMe-
peHHbIe orlromeHr{f cr4rHaJIoB Marlrl4rorpa{a ogunaxoBo xopo[o coBtraAaror
.c reoperuqecKu paccq[TaHHbrMr{. A6conrornafl BeJrrrqrrHa cna6oro noJIfl Mo}r(er
Srrrr paccul(TaHa rrB Tpe6oBaHraa, uro6u cpe4Hee MarHlrruoe rroJre 66rJro tropflAr(a
4 tc l1l.

B [1] upurueuflJrr{cb Sopruynu Vnuo [3], s [2] - rorruoe perrenr4e BaAaqu
Irep eHoca r43 JryqeHr{fi B rrp eAIIo Jrome{.{?r Korep eHrHoro p accefi Hr4fl , oArrop oAHoro
rroJrfl; troiToflHHoro orHolrreurrr xoaS$uqrrenToB uorJrorrleHrrft B :lulr,vrtr rr B He-
fipepErBHolvr ctreHrpe [4]. IIo aroft trpr4rruHe, a raK]r(e rrB-Ba orpaHuqeHHoro RoJrrr-
qecrBa AaHHhrx (ucuonraonauHbrx nunufi) s [1] u [2] l,roxro 6rrno roropam
TOJTbKO O paolpeAeJreHl4r4 MarrrrirTHoro IroJrE rro [oBepxHocTr{ AIrcHa.

B t51 C. tr{. fonacrcr(oM r,Iayqarocb ornollreHrre cr4ruaJroB uarnurorpada
27 tulr,mu coJrHeqHoro crrer(rpa H crrrraJry B Jrr4nr4rr Fe I 5253 A. Eu.rro rroxa-
garro, qro BTo oruolrrerrre pacrer c pocroM ar(Br4BaJreuTnofi ruupraurr JIITIIIII/r.
Puc. I laJlJrrocrprrpyer aro sBJreHrIe. B t5] C. 7I. Iouacrox Bbrcr(aabrBaer rrpeA-
troJIolr(enlre qro TaHafl BaBl{cr(Mocrb ornolrrenrafi crarnanoB MarHrrrorpa{a or
gr(BrrBaJrenTnofi ruupuurr nralrr,rft Mo)fier o6rscusmcfi yMelrbrrlenr,reM Hatrpfl)r(eu-
rrocrr.r Marur{Tuoro rroJrfl c uy6unoft n arrraocSepe cuottoftuoro Connqa.

flpe4craanaer r{Hrepec raayqr4rb [auE[,re, [peAcraBJrenHbre Ha puc. 1, upra-
MerrEE paapa6orauuyro HaMrr [6] uporpaMMy pemeHr4g ypaB]renzfi nepenoca
uSJryqeHr4s B Heo[Hopo,qHoM MarHr{THoM troJre.

flocxorrxy raxofi pacqer AeJraerca HaMrr BrrepBbre Ir AaHHbrx orHocrrreJrbuo
HeMrroro, urr 6y4eu nprrElrMarr, cJreAyroq,ue orpaHuqeHr,ra: a) rexrop Hatrpfl)r{eH-
Hocrll MarHlrrrroro rloJrfi B cpeAe rrapaJrJreJren rropMaJrrr H aruoc{epe, rro Moxer
MeHflTb auan; 6) B Haprr4Hrrofi nuocnocrr4 Marnr4rrroe rroJre oAHopoAHo; n) pac-
cMarpfiBarorcfi AocraroqHo MafiBre MarlrurHrre rroJrg, Tar(r{e, .rto6rr a{{enrrr
IlacblrqeHr4fl He rrpoEBJrFtrrtrcb.

Taruu o6paaort, paccMarpl{Baerc.E rrporrrBotroiro}r{Har [1, 2l rr,roge;rr Marrrrrr-
Horo rroJrn - o4rropoAuafl B xaprunnoft trJrocnocrti rd HeoAuopo[rrar tro Hop-
MaJrr{ n ar,r.toc{epe. 3ro ne o3lraqaeT, qro orpr4r{aeTcfl Mo[eJrb MarHr4THoro rroJrfi,
troJlyqeHHafl n [1]. Saeon Mbr r4MeeM gpyrofi aJrbrepuarrrnur,rfi uo4xoA fi BaAaqe,
upnuennercfl Epyrafl reopr{fi o6pasonaur,rt tmttufr. n ar:uoc{epe, r4Byqarorcfl
npyrr4e na6nrogarenbnbre AaHHbre.

OcranosuMcfl Tetrepb Ha rreftoropbrx rexH[qecnr4x uo4po6rocrflx pacqera.
B xa.recrne MoAeJIrd arlrocseprr HeBoaMytrIenurrx o6nacreft Co.nnqa urr nas.ru
MoAeJIb Xonr,nerepa t7l. Err.no HecfioJrr,Ho r{BMeHeHo coAepxtar{r4e }fieJreBa,
trprruflro AF" : 2.10-6, u n \,3 paBa yBeJlr,rqeua Mr.rmporyp6yneurnatr cnopocrr,,
nprr aroM {orosnexrprasecxraft r(ouryp trrtrn:,z.:ltFe I 5250,2 A ",ryuure coBragaer
c reoperraqecHu paccqr,rraHrrr,rM. Ha puc, 2 couocraeJreHhr reoperr4qecKu pac-
caruraEHbre rlr B3flrhre na [5] EHBr{BaJreHrHbre mr{pr{Hm, Jlvuun Mg I 5172,7 A
He yr(asaHa Ha pl{c, 2 scneactame 6o.nuuoft axBr{BaJrerTuoft urrapraurr. ,(.rlr nee
Mbr I4MeelI Waa6r : 1259 rtaA u Wr"op : 1093 rrrA. Moxno cqr,rrarb qro coor-
BeTcrBrae reoperuqecrrzx r,r sa6.nlo,qaeMr,rx aHBrrBaJrerrHbrx rurrpr{rr xoporrree.
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Ta6,;rl.rqa 1

Ilapamerpr,r crer(rpaJrbubrx lusnr"l

I
2
'I

11

l-r

fi
7
8
I

'10

11
t2
{3
14
t5
1ti

FeI
F-e I
!-e I
Ie
Fe
l-e
lie
Fe
Ire
Ire
Fe
!'e
Fe II
MgI
TiI
Cr II

4489,75
5145,098
5162,277
5166,977
5229,855
5247,059
5250,219
5253.469
5269,54
5302,309
5367,477
5397,129
5234.629
5172,7
5219,7 t
(q9? roJ

-3,97
-2 r,
-0,10
-4,20
-1,10
-4,95
-4,94
-1 ,72
-1,32
-0,89
+0,23

- t,9g
-2,45
-0,38
-2,44
-1,08

1,5
1.833
1.4
1,8
1.5
2
3
1,5
1.2
l.l-r
0.E75
1.425
0,929
1,7 5
1.5
1.O,]J

81
44

154
115
124

((l

l)Z
7lt

478
1it7
1.t/
.)'r o

8l
1259

49

0.91
0,69
1,49
t,22
1.41
0,63
0,51r
1.00
2.2t
1.62
1,81
2,20
1,46
I,58
0,58
1.27

rf arHr.rrorpa6a

16, (1)

B ra6.rr. 1 u_puregenbr rroMepa rrunnfr. (onu n AaJrbrrefimervr 6ygyr Snrypu-poBarb na_rpa{urax) nflflH BoJIH, IraBBaE[e aJreMerrra, crrJrbr ocqrrJrJrflTopoB,
{antoprr Jlauge, Ha6rroAaeMble ar(BuBaJrerrrrbre [rupurbr, orrromeur{e crrrna-
JroBMarrrrrrorpa{a B JrtrHrrrr K crrrraJry B lrvrnvrvt Fe I 5258 A.

flo4poSrocrlr o IroJIo)r(eEI[u qe.refi Marnr,rrorpa{a, nanu6poBr(r{ crrrraJraE Ip. Molr(Ho nafirr,r s [5].
Tlueeu BaAas{: ,,o usBecrHbrM oruomeurr'M curuaJra Marurrrorpa{a gnr

pfiAa JIuEnft ueo6xo4nMo BoccrarroBrrrb pacnpeAeJreHue lratrpExeunbcul uar-
EzrHoro troJrE B arrvroc{epe.

flepnorauaJrbrro Mhr upe4uo.naraJrtr orpeAeJrrrrb BaBucuMocrb Melr{Ay rrgMe-
pxenoft Eatrpg)fieuuocrblo rloJrs r{ o{{enrznnofi rny6unofi o6paaonanl fl. rrw-
Eura. 3areM, auaJruaupy.E ETrr coorrromerufl, onpeAeJrtrrb xon Hatrpff)r(erruocrtr
MarErrrrroro troJrfl B arrvrocsepe. ognaxo oror rryrb rre [prrBeJr x ycnexy. 'pac-
eqrraEf,Ere orHomeHrrrr H il (l\)lH l (5253 A) (sgecr Mbr o6oBHaqaeM crrrHaJr Mar-
rltrrorpa$a B trapaMerpe Croxca 7 uepea tsrr'(fo)) trJroxo noppeJrupoBaJrrr c Aarr-nrrun ra6nro4euuft. Bu4uuo, a{{exrunnue' r.ny6unrr aarcr uegotrrroruo,or-
rylo_ un$opMaqrrc o Mecle o6paaonauu fr lrytrirrtt.

BxnaA xa)fiAoro cJrofi arMoc{epu r ?rBMepEeMbrfi curnar Marntrrorpa{a ruoxuo
OtrpeAeJII{rb' saAaBaf AaBu0lrrMocrb Hatrpfl}I(ernOCtra MarIII4TIIoro tO,rra H (t)or otrTuqecxofr rolqzrrbr B rre[pepBrBrroM crrer(Tpe cJreAyroqrrM o6paaou:

H (r) : const, 0( r:( ro, H (r) :0, tl ro.

o6oanaquu Hil,r* (1,) curran MarHurorpa{a upr r0, Mar(cuMajrbrro soaMoffinoft
[ns sbr^6parnoft MoEeJIlt atuoc{eprr. ,{ua rrrogeau . aruocsefrr XonraerepaT*: 70,4.

ornocrarerrur,rft nxra4 r{a}riAoro cJrofl arMocseprr r cr.rrHaJr
onpeAeJrfleTcfl

A7;,,,:(H 1,rn(lr)- H 1,r,, r()rr,))lH;,"_(Ir), k:1,2,...,
3Aecr, r{H[exc k coorsercrByer rroMepy Jrtrlurt n ra6.rr. l, rI x, r, (foir) - cr.rrHarr
MarHI4TOrpa{a A;rs ilfiHutz4 c }ro}repor.r fu, paccuuranHr,rft reoperrlqecxr4 AJrrr Ha-
rrpfl)rieHHocTrr MarHrrrnoro rroJrs, o6paularcrqeftca e Hy.nr 11pr,r T0 : T,r. B AaJrr,_nefi:rreu Beilr4qr4Hy Ap,,, 6ygem uai"ruaru rfynnr1ueft ,rri ,orprqefi ,nnula.

Matpuqa BHJraAa At,,n- 6rrna paccur{raHa AJrff cJreAyrotrIr4x- BHarreHuit .c,r:

t, : 0,01; 0,02;0,04; 0,06; 0,1; 0,2; 0,4; 0,5; 10,4.

0tux eHa'Ienufi oxaBaJlocb AocrarotrHo AJrH yBepeHrroro r4HTepnoJrIrpoBaHr{fl
rIp olrelr{yrosur,rx aHa.reHraft .
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IIa prac. 3 (o - e) noxaaauu coorBercrBr{g reoperrtarecnu paccrrl4TarrHr,Ix rI IrB-

l,repelrHblx oruorueulrfi aua.Ieu[fi cLITHaJIoB N,IalHLIrorpa$a flrt , rn (X,r)lH x, 
",, 

(Ir)
.nrfl TOqeH r4cqeaHoBeHl4fl N,IarHI{rHoro troJIfl trr:0,02; 0,04; 0,06; 10,4 coor-
tseTcrBeI{}Io,

flplr t,, :0,04 I,r['IeeM AoBoJIbHo xopoIuee coorBercrBl{e
qelrnrt. Bunog o rotrI, rrro N{arHurHoe rloJre BaHllNfaer o6,uacrt
Ire r4aN{eHr.rrcrr rr [pLI 6oree ro.tutlx pacqerax.

FIa pr,rc. 4 npnne4eua I{HrenpaJtsIlar {yuHql,Ifl BHrIaAa

!/i,rt: H 1,r,,(Lr)lH 1, t- (7'r,.).

Beluurny /1.,2 Hecr(oJrblto 6oree irar;rflAHo' qeM Ay,n' Mott\Ho trpeAcraBrlTB
rra rpa$nre. Mu Br{Ar4M, rrro ocHoBHoft sxna4 B trapaMerp Cronca V y 6ont-
rrrr4rrcrBa rrcrroJrbaoBanlrbrx JIr{ErIft npoucxoAl(Jl Ha ury6unax r < 0,1.

flocxo,nrny mrr upene6perJrr4 se,nraneftnrrrrtu a{{exraMn, cBflBaHrrbrMr[ c Ha-
,cblrqeur{eM crrrHaJroB Marnr{Torpa{a upu 6onrmux rroJlflx, To Mo)rtuo troJloxtr/trb
sHaIIeHI{e Hafipfl?fieHHocTlil MaIIIuTIIoIo troJIE IIEPBOTO CJIOfi PABIIbITvT 1. TOTAA
ypaBHenr,rr 4.nn na6rroAaeMlrx ornourenraft ,I (Ir) 6ynyr r{Merr BI4IA

?

I(XilI (Irr): Ar,,t* z Ar,,,H,, k-1,2,...,16,
n:2

agecs H,, - BI{arIeHI,Ie N{arEI,ITHofi uanpanieHHocrl{ troJIfl B clroe nt Br,rpaffiel{-
Hoe B eAr,rHr{{a\ Hanpfia{eHHocrl{ nepBoro c"nor. fl,e;rurenr, 1 (furr) 

" 
nenofi sacru

ypaBHer{r4fl Boar{r{Haer ua-aa ueo6roArr}Iocrrl uepefitlr r( HopMLrpoBHe rlo orl{o-
nrenr,rro r( JrrrHr,rrr Fe I5997,129 A. O6iractr, o6paaonanns erofi ilrrlr_r4tt qeJlllnolt
Jrei(r,rr B nepBoll cJIoe, T. e. ilpll t q 0,01 .

YcJrosusre ypaBHeHI4a (3) peura.nuCb MerogoM HaIIlrleHbIIrLrx HBa4paroB C

rrpr,r]reHeHrre]r or4Hr.yJrflplroro paBJroirteul{s NlarpI{rtrrl IrJraHa [Bl, Tlplluul{l.rr^r,Ic!
B pacarer roJrbl{o ypaBHel{lIfl, CoorBeTCrByIOqIIe JII4HI{flI{ Fe I. Jh.truu J\[! 6, 7
c 6o.,rurur,r^r $aHropou JIasAe 6lrru ucxnloqeHll' nocxoJrr,rty Ha pl{c. 3 (a - a)

,SHI,I cr{crc}raruqecnu Iror(a3hrBaror 6orsrur,te orr(JroHerllrfl, Arg AaHHbIx rlrultft,
3r,rAr.rlro, neo6rogr,rrro [pr4 perxeHr{rr cl{creMr,I (3) yuntmnarb HeJlrruefiur,re aS-

$ex.rr,I, cBfIBaIIHLIe c HacbIIqeHIteNI cI{IHaJIa MaIHI{roIpa$a. Jluunra J\& 14 - 16

6or,,rtt rax;rie r{cHJIIoqeHEI, rlocr(oJrr,Hy tror(aablnarct 6o.rrrrulle orr(Jrouerura (cu.
puc. 13). [",rn arux nlrulrft, Br4AHo, tpe6yetca I4HAITBI,I[yaJrbI{a[ rroAronna HoIr-
rypoB u uo46op drr,rauuecxux napal{erpoB.--lIpu 

p"-erinor"ypanneHuii (3) uero4orrt cr4HryJrflropHoro paBJroxreur.rs ueo6-
xo[it]ro BaAaHI,Ie ouu6ru [aHH];Ix e. Mr,r rloJro]firrJrl{ ee panuofi e:0,01 I'r-8:
: 0,1. Coorne.rcrBelrHo 6r,r;nr,r pacc.u,rraHbI ABe MoAeJII{ NIaTHI{THoro nong. 3na-
1torrr{E HanpfiilieHHoCrefi narnItTHOIO IIOJIE rrpI4Be[eHLI s ra6JI. 2.

.A6co,lrornaf BeJrlrarrrrla HatrpE?rieHrrocrr,I MarHr.rrHoro IroJrf, flocltoJrr,rty MtI
npene6peraerr a$$extoN{ HacLIIqeHIlfl, He onpeAeJIfleTCfl, trODToMy AaHHbIe B

,iAr. I uoplrr.rpOuaHbl ycJIoBIle,u, uto6tt N[aKCr{N{aJILHafl Bei]uqttua If ,, paBIIf-
.nacr I.

lla prrc. -,t, ct,6 flpLIBeAeHbr corlooraBJreHl'{tl Berruqun I{x (}')lH t(5397 A) ,

BLrrrlro,rrOIIlIbIt aro oroAernl,r 1 u 2, c ltalrrtogaertoii seIl'r'rl'rHoli' Cootrercteue,
oco6enrro AJIR NIoAeJII,I 1, -roporuee.

Ha prrc.6 noxaeaua BaBr{cl{N{ocrrr Harlpflil{eHlrocrlt }IarHilTHoro [orlfl or
ortrtr.recHor,i ToxrqrrHl,I cJIofl B HenpepbIBlIoM c[exTpe. Ilocno.nrxy' KaIt l[r{ yHa-
Br{BEr.rrrr BbIIrIe, paoalerl{ AJrtr a >0;1 Aaior }IeHal{e;IiHIie peayJrbrarbl, ara o6-

JracTrr ua Ipac[rrne IIe oTpailtella.

Ta6.nlrqa 2

Ornocn'relr,nrrro B€JrrIrt!trHrr IlafipflHteHHoctel"r lrargutuoro rroJrrr

reopur4 n sa6;rrc-
troprAr(a t.: 0r04,

(2)

(3)

0.00 0,01
0,01-0,02
0.02-0.04
0.02r-0,06

0.286
0.1-r18

0,:t)42
0.0,52

0.0ti-0.1
0. r 0.5
0.5- 10,4

-1
0.1 10
0,89rj

0.204
-0,2i8

0,044

'Onru.rec}(r're
TOJIIl[IIHLT
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I
0,69
0,668
0,290
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Pttc. 4. Iulnrer'Pa;rrnue rpyr:nrlrrn ITRJIaAa r] crrrlraJr lraru,rrorparfa yuacrxa[arlloc6cpsr 0 - tr,
EOpIII[pOBaHH],I0 I( cIIrIraJIy IapaJrJrcJlr)]Ioro rroJI.rI or arlrOcr[epr,r c oA]ropoArrbrlr nocrO,qsHrrM
NOJICII

ITo ocfl a6cqucc orJroll{e}lbl orrrlrrlacliuo l oJrrlllrribr r0 B llcnpolrbuln!}r crcHTlle. Houopa y HIll,rBbIx coorBcrcrByror
EolrepaM uflEufi Ta6il,1,

N"
N\
.\\
aoro

t'J l' " 1''
4/h//4,/s'tsz/

o 4,t /o 1.,
,/,/2.)ft,,1is971

rlltJraIta (orr, olrTtrrrrar) rr rra6alo-
Ir | 0\)lH il (s307 A)

Prlc. 5. Coolrsercrst,le trelrrAy paccrtr.rrrllrrrrinrr,t no rlyrrnqllllr
Aa eI\rBrM (ocr, a6crlr.rcc) ornonrenrr r lr cr.r rrl a JJ oB *n.ri"ro"! 

"{^Puolllrilr o il 6 coorRCTCl.By()T lroaerfll\r J 1{ z

},Ia scero uBJrolxer{Horo Mo}nrro cAeJrarr, BBrBo[ : Ea6rroAaer.rbre Ber;rrtrErl
{ (xn) uoxuo ol'Lflc*fiTb BecbMa orrl4rraroquurzcn uo4brfMu MarHr{T'oro troJrfi.Ognaro o6*zuz qepraMrr. arr{x MoAerr"ft 6yA;-;";-A;-;;;";;;;;-;;;; ;ffi:
CIITEJII,HO OAHOPOIHO AO OIITI{EECXTAX,rrrY6Zrr B IIEIrPEPBIBHOM CIIEHTPE IIOPffAI(A0,04-0,06, sareM MalHlrrlroe noJle peBHo yMenbltraeT ctr rrlttr Aa111e Merrfler Brrafi"
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Puc. 6. Sanr,rculrocu paccql4Tauroro Marur.rrHoro florq

,y,rnt/ianr/

or orrrlrrrec(oii tolulurrr B HerlpopblB-
rroM crrer(Tpe

I{puarre a n 6 coorsercrByror MoAerflNr 7 u 2

Puc.7, Cparuenr.re orsourenuli cr'rruaJroB uarnurorpa{a, paccqr{rarrrrbrx rro yparneultrlr (4)
(ocr' a6cqr.rcc), c rorrrrrrlr perxeHr,rer{ (ocs opgranar) ypanrenr.rir flepenoca g.nn uoge;rr't f

Mon$ro uocraBr{Tb Borrpoc, Hac(oJTr,r(o roqHo ypaBHeHLIE (3) aalrenalor ne-
fiocpeAcrBerruoe pemenr{e ypaBrreHuft trepeuoca. ,(nn nepnofi MoAeJIr{ r{arHI{T-
Horo troJrfi (e : 0,01) 6rr.ur,r paccurrraHbr BHaqeHrrs 1 (1,7r) rar ro trporpail{NIe
pelneHrrfl ypanneuraft trepeHoca flBryqeHr4fl, rar( r{ ro ypaBHeHI,IEM (3) . Coor-
BercrBrre sHaqeHl4ft 1 (1,6) noxa3aHo Ira pnc, 7. Conua[enrae AaHHbIx oseH],
xopomee.

Taxuu o6paaou, trpr4MeHeHr.re Marpr{r{br BKJraAa rroaBoJlfler yrrpocrl4Tr, trpo-
qecc nocrpoer{rdfi MoAeJrrr MarurrrHoro rroJrfl. Nlarplrqy Mo}r{Ho AorIoJIHtrrb rroBbl-
Irr{ AaHHrrrMrt, rrpoBecTr,r yqeT HeJrr.rHeftHr,rx atp$exron, yrosHl{Tb pa36[eHue aT-
rroc$epr,r IIa orAeJrbHbre cJror.{, Paaynreetcn, ocraercfl orpaHlrrleHr{e - trpe,q-
rroJrolr{eHr{e o IIapaJrJrelbHocrrr BeHTopa HarrpE,irieHHocTI{ MaTHI4THOTO IOJIfi HOp-
I\[aJrrt n aruoc{epe. BoBnornuo, o4r{ano, Ha cI{rHaJr }IarHl{rorpa{a onpe4e.rnro-
tqee BJII{rIHr4e r4Meer roJrr,Ho rrpoexqrrrl Benropa H ua ilytl SpeHI,IE - rorAa
rrpeAloJrolneHrle o [apaJrJreJrr,Hocrr4 BeKTopa 11 uoprtarr x aruoc{epe He flBJIfl-
ercfi cyrqecrBeHHbrM orpaHuqeHueM. 3ro rrpeAnoJroE(eHI{e rpe6yer qucnennofi
rpoBepItr.r.

C4e,;raeu BbIBoAr,r.
Paapa6orau llero,q srrqlrcnenl4ft, rroaBoiltllorqrlft peuatr o6pa'ruyro saAarly

Iraxolr{Aerrr4fl HarrpsflteuHocrr{ }rarHr4Trroro rroJrfl B arnroc{epe cnoxofiuoro Coln-
qa [o LrBMepeHrIbrM or]Io[reulrflN{ cLrrHaJIoB MarHI{Torpa$a B AByx JrI{HI'rffx.

Ha6.nro4aeubre orHorrreurrfl cr.{rHaJroB MarHr,rrorparfa or HeBoaMyqeuurrx o6-
.rracreft Connqa gnn ruuuft Fe I c Saxropou Jlan4e MeHee AByx [ocraroqHo
xoporuo o6T,flcusrorcn B par,rxax [peAloJro]FieHrrfl o HeoAHopoAHoM rIJIocHoIra-
paJrJreJrLHoM MarHr{rrroN{ rroJre, cHorrqerrrpr.(poBaHHo}I B BepxHI4x cJroflx 4or9-
cdrepu. Ourra.recHas roJrrr{r{Ha cJIofl B HeIrpepErBHoNr crlexrpe nopa4xa 0,04,
rrro ro r{o[erlr{ Xo.nr,nerepa [7] cootnetcrByer r.ny6uue nopflAxa 200 xnt.

B aaxnro.reuue xoqy Bripaar4Tr, [pr,rauareJrr,HocrE, C. I4. fonaclony 3a [peAo-
cTatsJrer{r{e AaHHr,rx rra6rloAeuuii, a raxtrte aa o6cyxt4eHl{e peSyJrt,raroB. fl taxme
6narogapeu D. A. BapaIIoBcltoN,Iy B& I{SHI.IIIS coBerbl upu paapa6orl(e rpolpaN{-
r{Er pemel{rtfl ypaBHeHufi neperroca uaflyqeHufl B r{arHI{THOil[ trOJre.

,(,ena6pr, t9B5 r.
Jlnreparypa ,

1. Stenllo J. O.- Solar Physics, 1973, vol 32, N 1, p. 4l-63. -,2. Pa,rioacnu,i I. H., Ilan-7. T.- l/lttr. Itpr,rrr. acrpoorra. o6c., 1985, r. 71, c' 79-86.
3. [Jruto trU.- Publ. Astron. Soc. Japan, 1956, vol . B, N 3-4, p. 108-125.
4. Pa,r,noocnuil n. H.- tr4an. I{pnrt. actpor}xra. o6c., {963, r'. 29, c. 97.
5. Ionacrun C. I'I .- I4eu. Iipuft. acrpo{iua. o6c., 1985, r. 73, c. {59-170.
6. Pa4noscnufr. I.H.- tr4an. Itpuu. hctpo{Iaa. o6c., {986, r,74, c. 158-160.
7. I:Iolweger H.- Ztscllr. Astrophys., 1967, Bd. 65, H. 5, S. 367-417,
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vAH 523.5

HE JII,IH EltHf,I E SOOEI{ TbI
AHITCTUTIBCITUX I(OJIEBAHuLV, HA COJIHIIE

A. I'. f(ocoBu.{en

Bunolnelro LICCJIeAoBarrrre re;nrrneirnoro naalllo4eiicrnlri pa!rraJrrrrrr,rx co6crneunbrx tio-
ue6aulriiir Cornqa (anycruuecHr.rx r{oA p16 - p36) nyreM qr.rcrertHolo perlreHrrfl rrero/lor{ fio-
EeqHhIx paauocrer:i yparnenr.ttl raaorori AIIHallrrlrr,r r aglra6alnuccrolr lplr6.rrlrxenlrr. Haii-
AeHo' qro B pe3yJrlrare uelr.tueriur,rx a{{eHror roa6yrrgarcrcs xo;re6anrac c rfl.raxoii ,,]tic-
torolli, npra6lr,ISLrreJrblro pannoi,i paBHocrr'r qacror rrepBoHaqaJrr,rro BaAaulrbrx aHycrl.rrIecr{rrx
MoA, 14 RoJre6aHl.rrr c BbrcoHr.IMr,I qacroralrlr, paBrrrir{I,I cylrr{aNI qacror aI{ycrltriecl{rrx tr.o/,[.
tr4cc.ne4oaautr cBoilcrBa Hl4Bnoqacrorrroro xore6aurrs, r{orolloe npr,rBJrer{aercrr n [1.-51 lr;:q
o6tscnenus 160-ur.ru nole6aur,rs Conuqa. llonaaauo, qro, xorfi rrpr,r Her{oropr,rx ycJronr rrx
uepr{oA HI,ISRoqacToTHot-o xole6aurrr tr{o}Iter 6brrr, crtrson r 160 ul,n, Ho lrellaBl,rclrrvro or rriicJta
B3allrloAel"lcrByronlux rIoA r'I rax {al p.ll o6r,xcHcI]u.n na6lrogaellorli allnnilryTrrr 1e0-r:rru
ro,re6altr.ts neo6xo;1rruo, .tto6u atrrr,nr'rryllbr axycluarccxrrr tnog 6ruru Ea 2-3 iloprrllr{a Bbrilre
ua6lrogaeur,rx. Cge"narr BbIBoA, .rlo re,lruneiiunlur :r!{enralrn afiycrr,lqocxr,rr xole6anrrii
EeJrrrarr o6rscur'rrr, cyqecrBotsaur.re na Co,rHqc xo.ne6anrr.s c nepr.ro/torr 160 lrr.ru.

NONLINEAR EIIFECTS oF ACousrIC OSCILLATIONS IN TIIE suN, by A. G. tio-
souicheu.- A iinite-diil'crence method l'or the adiabatic equations oI gas dynarnics tvas t,sccl
to study nonlinear iutcractions of radial acoustic modes (p10 - pso) in the Sun. It is shosn
that nonlinear ellects generate a lorv irequency oscillation - its Irequcncy is approximatoly
the diffcrence of the iuitial acoustic mocle frequcncies - ancl high {requency oscillatior:s
whose lrecluencics are tht: sums ol' the acoustic mcde lrcquencies. Some characteristics oI
lolv frequency osciilation adopted in [1-5] Ior the intcrpretation oI 160-min oscillation
of the Sun have been analyzed. It hasbecnlound,l,hat although the period oI 1ol, freciuerrc),
oscillation may be close to 160 min, the amplitudes oI acoustic modes musL be {02-10s
times the observed ones indopendently of 1hc number of interacting modes and thcir phasos.
Thus we are inclined to conclude, that the 1tj0-min oscillation cannot he explainecl in tenns
of nonlincar elfects oI acoustic mode oscillations in the Srin.

1. Bte4enr,re

Teoperu'rccxoe rlccJIeAoBaHr{e HeJrr{HefiIrbrx pa4r.raJrbHrrrx rrvJrrcar1r4ft BBeBA
npeAcraBJrEer 60rr,uofi r4Hrepec AJrfl r4Hrepnperaur,rrr ua6.lrc4eHr,rfi nepeueu-
HbIx sBeBA rr flBJIflercE oAHorl 143 r{JIaccl,rqecr{r4x BaAarr acrposusuxr.r. B noc.rreA-
III4e roAbr AocTxl'HyT BHarrr4TerbHlrrt nporpecc B paaBnrr,ru lraTeMaTr.lqec11oii Teo-
pr4l4 HeJlrlHefinr,Ix n;,16caqr4l? SBeB,4. B.racrrocrrr, B [1-3,6] s],r.rracre]rr,r r{oildl-
{r,rqr.reHrr,r ue;nr,rlrefrnoro BBar4MoAefi.ctn,a.n fial( [Jrfl paAr{aJrr,rrbrx, ,ra6 14 }repa-
Ar4anLlr6rx r.roA r{ rroJryr.rr{Jr ganr,r.refiruee paBBrrrr.re lreroA Bont,epa [7] perrreuus
uelrauer?Hrrx ypaBHerrr4fi rra4pograuaMr4Hr{, onl4clrBaloqr{x SBesAHbre ny.rrbcaurrr.
Cyrr aroro n{eroAa BaxJlroqaercfl B ToM, rrro perueHr,re r.rtrIercrr B Bl4Ae ",rr,rHefrr.ror,ixoll6znaqrara co6crBeHHbIx rfynnqufi nuneaprasonaHr{ofi cr.rcrerrbr ypaB}reHrrii:
rr4ApoAr,rHar,rr,rHu, rpr.{qer{ Hocs6uqrreHrbr ororo psAa (alrrurrrygtr no,rre6anufi)
npcArioJlaralorcfl 3aBI4ctIrIr{IvIr{ OT BpeMeHr{ r.r onpeAeJrrrlorcfr 143 peurerrr,rfr cr.rc-
TeriEt o6}IHII0Berlrlblx gu${epeHqLIarblrl;rx ypanneur,rfi, cBflBaH}rr,rr }reiriAy co6orii
uepes xoad$rnqlteurr,r He.rlllrletiHoro nsauruogefrcrsr.rs llog, B qr,rc.[eH]rotr{ DHCne-
p14MeHre I1] no [syrleHr4ro HeJILIHefinoro BBar4r,ro4efrcrBr.rrr paAr,ra.[bHL]x rloA
co6crBeHHr,rx r{ore6arrr4fi, Horophlr} cocro.trJr B perneHr,rr4 ynouauyrofi nr,rme
cl4crer'Ihr yparneHufi AJIfl aMIIJrIrtyg co6cmeHHbrr lro4, uaftgeHo rroEBJreHr.re B
cneHTpe Kole6aHr4fi rrr4r(a Ha }reHoropofi sacrore o1y, NreHr,rrefi uacrorr,r syu-
AaI\'IeHraJIbHoft M0ALI t-r)l. B tlrnerluofi reoplrlr aracrora {i1 nBlrrrarcrr urirrr,rMa,ub-
Hoft qacrorort pa4uarr,Hr{x ltoJre6a:sl!,iilr1 Lt rro3Torry oareBrdAHo, rrro noJre6aHtre
c qacrorofi orr o6ycroBJIeHo rIeJII4HerZBhrMLr aS{exrallu. To.ruoe BH&11gHr{€ 0).r,r
oHasaJIOCb 3aBI4oflrrtrI4M OT arI,rcJIa BSarlr,roAeficrByloqr.Ix MoA, a raHlrie ux $aar'r aIIIIJII{TyA, SaAaBaeMblx B HaIIaJIIrIrr,IrZ uoueuT BpeIreHIr, oAHaro npr.r6lrnrxen-
HOe SHaqeHI{e (D6 COCTaBI4JTO OnOJTO ,lu At,
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Paccrrarplrnarr rlprl"rroxiellrrfl Herrr{Hefiuoii reoprrrr H ocr{r4irJrrrqr.rm,r CorHqa,
B.,l![annen u ]I{. llepgaHr nErcr(aaaJrr,r B [1] npeuuo,noi-rieHr,re, uro ua6.rrro4ae]roe
160-rulu xo.ue6aune Co.nuqa rloirier rrpeAcraBJrrrTr co6ofi r.rr{eulro ranoe Hrrano-
qacrorHoe uerlfirefiuoe xo.ue6aur,re, Br,rBBaHHoe naarrlroqeficrBr,rerl rno6a;nr,sr,rx
S-ltr,ru uog (rro6a,rE,Hr,rrrrr lrr,r 6y4err HaBLrBarE, co6crselruEre xo;re6annfl, coor-
BercrBylolqlre lrrrar{r{N{ creneHflrr c{epuuecnlrx raplroHr{n). ,(eficrnrareJrE,Ho, rre-
puog $yu4alrerrra"rrbHoii pagr'ra;rrnofi uoqrr coJrl-re{Frr,rx xo"ue6anuii cocraBJrfler
oHo.IIo 60 rtnn, r,r, c.[e4oBare.]rb]ro, ilepr,roA uerr.ruefiuoro Ho,ue6aur.ra P,o: Znloty=
:'1,.60 r{r,rrr .: 150 lruu, rrro 6"nuaxo H na6"rrro4ae}ror\fy BHaqeHr.rro. O4uano
pacqerhl Tar(lrie rroKa3aJrl{, aITo, Arfl roro .rro6r,r ne.ur,tuel?uoe Hl{BxoqacrorHoe
xo.rre6aHne r,rlre.rro rra6"nro4aelrylo ailrrrJrr,rryAy orHocI,ITe"IIr,HLIx clrerqenrnfi Ha rlo-
Bep\Hocrrr 6RlR - 10-0, ueo6xoArltrro, rrro6br ar{urrrryAr,r BBar,rrroAeiicrByroqux
][oA cocrar]JrflJrr{ onoJro 10-3, T. e. npr{rrepHo I{a rpr.r noprrAna 6onr,rue na6nrc-
[&€]rr,rx a]rtrnrrryA rno6arsur,rx S-rrr,ru uo4. Tax xaH s [1-3] 6r,rru r4ccJreAoBaHbr
uerr,rueirsr,Ie adr{extr,r naarruogeficrBr{fl Jrr.rrrrb A"rra cpaBHr.rreJrr,Ho ue6onsruoro
qlrc.rra lro4 (or rpex [o celru) , ro atsTop],I paccMarpr,IBael.tofr rr4trore3br BEIcHa-
BaTIII npeArroJro?rieHr.re, qro rrpr,r yBe,rrr4rreHr,rr.r rIr{cJra naar.rl.ro4eficrByrorqrx r{oA
BHarreHufl r{x arftrJrr,rry,4, rpe6yeur,re g.ua noa6yiri4eHr.rfl ue.ur,ruefiuoro Holre6aHr.rfl,
Moryr 6u:rr BlraqureJrr,rro Hrr;He. Pearr,Ho Ha Co.nnqe ua6"nro4aercr HecnoJrr,Ho
AecflTHoB r,ro6a;rr,urrx aKycrrrarecHr.rx rro[.

X{rt paccr,rorpr.rNr BAecr, nenr,rueiinoe naamto4elicrtsrre BblcoxorracrorHllx pa-
Irrarb]rr,rx c$epu.recxn-crr]r]rerpr,rqr{brx axycrr{rrecHr,rx xore6aurnfi Co,nnqa (p-uo4),
Irpr,rnrelrflfl AJrrr pemeHnn uc.nrrnefiHbrx rr{ApoAr4uaMuqecnr,rx ypaB}Ienraft uero4
fioHerrHr,lx paaHocreit [8], Horoprifi uoaso.[[er, Bo-nepBr,rx, rrccJre4oBarb BBar{rro-
AeficrBr're cpaay 6o.ur,uoro qrrcJra uog (- 1r0 n narrnx pac.rerax) rr, Bo-Bropbrx,
yqecrr 6o,tree rosuo nerr,ruer,iurle rrJreHIJ, He orpaHIIuI{Bagcb rIrrr]b ruleHaNIu

BToporo nopflAr(a, nan B rreroAe Bonrnepa.
Panee aHaJrol'r{qHr,rii non-xo4 rrpr{N,reHaJrcfl Ha}rr,r s [9, 10] npu uayrreHnr

pacnpocrpalrerrrra &r{ys114rraar,rr\ BoslryqeuI,tfi na Coruqe, r'ge 6r,r"no rronaaaHo,
arro a4na6arrruecHr.re BoBlryqeHr{fl BHyrprr Cornqa npr{BoArrr n rrofrBJrel{rrm
Ira troBep\Hocrrr HBaarrrleprroAr.rqecxr,rx xo.ne6aur,rft, cuenrp noropllx KasecrBeHHo
colrna4aer c na6.rrroqaerfr,rNl cner{Tpolr 5-ur,rn Ho,rre6aurrfi. Er,r.no raHrrte or}rerreHo,
qTo cynepnoSr,rqr.rE aHycTrrqecHr,rx r'roA I'roirieT rrpr.rBecTr{ H AJrr,rHIIofleplloAHor{y
xore6aulrro, oAHano ero nepr,roA AJrrr Bcex paccN{orpeurlbrx rloAeJrefi nuyrpeu-
Hero crpoenur Co.,rur1a onaaa.rrcfl ilreubrrrc 131 rrun. Ife.,rur.refirlr,re arf{exrrr ue
6nuu paccNrorper{r,r.

B n. 2 c{oplry"uupoBalra }rarerrarrrrrecnafl MoAe.rIr, uerr.rueii:nblx paArraJIr,HEIx
ny.ur,caqr,rft, r u. 3 npegcranJrelrbr peByJrrrT&TIJ p&crreroB, I,I B u. 4 paccnrorpeubl
Brn'reftarcrqr{e rrB Hrrr cJre7rctBr,rfi A"rr rr reoprrr4 xone6arr,rfi Cornqa.

2. h arenrarr{qecxafl MoreJrb
ueulluet"r rrrtx p aArra Jrr,rrr,rx xore6anuri

Cracrelra ;rpanneuufi raaosoft ldr.rHar'rrrnr{, olr.rcbrBaroqar c$epnuecxr{-crlM-
rr0rpr.rsHrrre Ho,{e6airns BBeB[ ts agua6arr,rvecHolr upr'r6J]I{}I{eHuI{, rIMeer BIrA

0rl0t: u, 1r\l)s:31p,
(tL'__,.rdP _ 4tcs oL' _p a (1\
-:-dt ds 12' ,)l dt\l/'

P: ItpT lp", E: ttT lpt (l - 1).

34ecr /-nperta, r-paAi.Iyc, g-rlrlorHocrb cpe[6r, s (ds: przc]r) -'rrar-palrlrreBa MaccoBaE HoopArrHara,I, - cHopoc'rt, P - AaBJTeHI4e, E - BHyrpell-
Hrrtr eHeprr4rr, I - rer,rneparypa, U, -- r{oJrexy.ruapruft nec, '1, - rroxaaareJrb
a4ra6arr,t, G - rpanuralll,IoHuafl fiocroflHuas u R - raBoBaE rrocrofiHHafi.

B xa.recme rrc\o,qHoro crarlr4or{apgoro cocrogrllrfi BBflTa cralrAaprrrafl NIo-

Ae.rrb Br-ryrper{Hero crpoeur,rs Conuqa, paccqlrraHHan I{aMIr n [11]. ,{;ra noa-
6)r;'nAeur,rs Hole6ar.rrrfi B HaqairE,HLrft ltoueur BpeN{eEI{ t : 0 BaAaBaJlr{cb a4ua6a-
Tuqeoftue BoBI,IyqeHIlfi I,ICxO.qHoIo paBHOBeCHOlo COCTOEIIId'I, KoHI{per:ur,rft nr'r4
IroropLrx IIpr{BeAerr B c"rreAyIorqeNI paSAeJIe.

,180



I lp'anu.rnbre.ycJroBr(fi urr6panrr B Br,r4e: u:O rrpu s- 0-ycjronlre cru-
rvrerpuni n q,enrpo fi P :_ P, : const npu s : Mol4n ua nepineft rpauuqe,
(ua yponne'{otoc{eprr). Bd,o6rqe roBopfl, {rarauecru 6onee o6ocnosanubr-M 6rtJro
6rr aa4arue_ Bepxuero rpagr,rqHoro ycJroBnrr npra Po : 0, nan 6ruro c4elaro
rraMlr B 19,721. O[nano B aroM cilyrlae upr{xoAr{rcg paccMarprrBarb pacnpocr-
paHeHrfe xole6aruft n arnnoc$epe colrqa, qro trpr,rBoAur x neo6xolurrlocru
yqera_ EeaAraa6arusecnzx a{{enroB, cBflBaHHErx c o6paaonaur{eM y[aprrbrx BoJrE
(ertr. [12]), qro ocroxtufler pemeulae trocraBJrenuofi a4ecr BaAarru - rayrrerruq
senuseftsrrx BBauMoAefi.crsnfr. MoA Brryrpr,r Co,ruqa. OueruAno, nepenoc rpa-
Euqnoro ycJIoBI[ff Ira ypoBelrr {oroc{eprr rre ofiaBbrBaer cyqecrBennoio silusius
Ea axycruqecnl[e none6arun,. qacrora noropbrx. nrarxe tau6oscHoft aKycrllqe-
cnofi .racrorrr o6peaarura {oroc{eprr [t3l: Oguaro 6olee BbrooxoqacrorHbre
xo.ne6anua rre BaxBarbrBarorcfi BHyrptr Conrqa rr pacrpocrpaHffrorcfi B arMo-
c{epy. B' uameft }fie MareMarzsecioft MoAeJrr{ arlu n6,ne6aur,rg orpaffiarorcfi
or repxueft rpaElrr{br; Hzxe Mbr orMerlrM, r(ax [aHHoe o6cromeiltcreo srr,rset
rra peByJrbrar6r.

(Duauqecnue e[uHnrlr.r uauepennfi paAr,ryca, ]raccosoft nepelreuuoft r[ Bpe-
Menu slr6epeM rantrM o6paaou:

ro : fto : 6,96.1010 cu, so : Mgl4lr : 1,59.1032 r,

to : (RblGMo)'t,: 26,5 uzs.
Torga e4urrzqbr zauepenufi cropocrr4 rr qacrorbr 6ygyr

. uo - (GMolRd'\" :438 fiM.c-l, fo : llto:0,63 rrr1'q.

A,ns qucJrelrHoro perrleul{.a crcreMbr ypannenr,rft HaMr{ trpEMeEflJracB troJr-
rrocrbro noHcepBarrrBrrafi paBrrocrrrafi cxeMa [Bl, noropafi uMeer nropoft flopfi-
rofl arrtrpoRcuMaqr(tr r o6ecuequBaer BbruoJrHeHrle Haft ocEoBr{Brx Bar(o.EoB co-
xpaEerrufl, Tan rl AorroJrrrtrTeJrbnbrx coornorubuuft, Bbrpaxaroqux 6ananc no
or[eJrbHbrM BUAaM arreprtrtr. Paanocrras cerHa crporrJracb raHtrM. o6paaou,
qto6rr rlo BoBMoEtrIocrrI o6ecuesum 6nuaocrr cuerrpon ;rr,rnefinrrx xone6asuft
gucnperuoft KollerrEo-paasocrnoft MoAeJru tr rrcxoArroft czorelrrr 4m{{epenqr-
aJIbHBrx yparnenufi. ,{nx aroft IIeJIu MBr paccMorpeJrrr acrrMtrrortrqecnoe pementre
.[JrE arcycrr[qec(ux MoE Brlcoftoro tropfl[fta, otrr4cErBarorqee co6crneurrbre {yun-qrz- c 6onrruun qtrciloM.yBJroB tro paAtrycy. [tan uBBecruo (cu. [t3l), oso co-
"4eprruT ocqtrJrJrrrpyroquft MrroE(rrreJrb Brr4a

L[e k, =. alcg, cD - qacrora xote6aufift, cs - cnopocrr, BByr(a. rlro6u o6ec-
fleql{rb nplrMeprro oArrrraxoBoe arrrcJro yBJroB paanocrnofi cerxrr [Jrfl HaxtAor.o
trepl4o,[a xone6auuft co6crrennofi $yuxqr,rlr rro pa4r4ycy, lrartr{ paenocuroft cerxr{
nrr6rapa;nr,rcr, na ycJroBtifl h : C1lk,,, rge C, - HeHoropafl rrocroflHHaE BeJrr{-
unna (n Harrrrrx pacrrerax Cr 6parocr, or 0,1 go 0,3). B6tuert. rpaur{q pacqer-
rroft o6tactfi paaHocrlrafi cerna [o[oJrHrrreJrbHo cryrqaJracr,. Oco6eHno sixHr,rN{
oftaaaJlocb r4BMerbrreHl4e ceTKrr s6ilueu troBepxHocrr4, Tar( KaK pacqerrl rroxa-
3aJIu, qro uenrnuefiurre aS{enmr npofiBrrflrorcfl B ocHoBHoM B roHKoN{ rroBepx-
IIocrHoM cxoe. Ha pwc. L [or(aaarr cnemrp rraneftnr,rx co6crseuubrx xo"ne6arir,rfi
rocrpoeHHoft sbrlre gucxperuofi MareMarr,rqecHofi uogenu Coruqa. IIo ocr,r a6c-
qucc orJrolneH }roMep Hore6aur,ra, fipuqeM $yn4auenrarrnofi MoAe Ha eroNr
plrcyHr(e coorBercrByer Hoil{ep 1, a no ocr4 opArrHar - aracrorr,r Hone6anrafi e
'6eapaauepnrrx eAIIHI{I{ax. Cu.rrourras rrpEN,rafl noxaarrsaer acr{Mrrrorrdarecxlrfi
.Baxolr Arfl rracror co6crBeunrrx xo;ne6anrnft, rr,tne4ennr,rfi n [14]:

or:00(n*A),
rAe coo r,r A - r(oHcraHTbr, BaBr4crrrlue or MoAeJrrr Conuqa, BAecr or, = 1,36
,(paauepnar BeJrrdqr.Ha vo - aol2r, paBHa 136,1 rr,rxlq) u A =:2,24. tr{a cpar-
EeHI4fl paccsl4raHHoro crreHrpa I{ acr4Mrrrorr4secHoro Bbrpa}r{eHr4E (2) era4uo,
'rITO [I4CfiperHaf il,IareMarl4qecr(afl MoAeJIb XOpOIIIO Orrr4CrrIBaer aHyoTr,rqecHI{e

'"(l k,d.r-i),

(2)
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Prrc. 1 . Cnerrp rlacror co6crBegnblx Kore6aErlfrJ
lrcxpernoli rlarcrlarllqecRoii MoAe[l,r Co,trntla

CnJoruHarI rpfltlarI JllrHI{fl rroHasblBaer acnunrorttqecrlrft aa--

rion iIJrfl .Iacror co6crreuHux xole6aHllii lplt n - @, Bb1-

BeAeHHbrI"I AJIfl HcnpepblBHoii liogeln

lroAr,I npl,IlIepHo Ao MOAbr p40' 9actortr ro-
ne6auuft 6oJrie sucor(r{x ropflAnoR z > 4A'

SarreTHo I{cRaiIieHLI BBI4Ay norepl4 anrlpoH-
culraqLII{ Ha paSHoCTI{Ofi CerHe fiopoTKo-
BO,;IHOBT,IX MOA. oTMerl{r',I, qro BJluflHI4e He-
yquTbIBaeMbrx B Halrreft MOAeJIU arrfoc{ep-
IIbIX CJIOeB nprrBo[rrT R SaMeHe AI{cKperlro-
ro cleHTpa aRycTUqecHIlX KOJIe6aHItii He-
npepr,rBHr,IM Aflfl cacror () > 40"

40

oL

.3. Peuy.rrttarbl pacrreroB

ItaH yrxe OTMesaro6b, [Jrfl T9IO sTO6bI B paCC]IaTpI{BaeMofi aAua6arl,rqeonofi:
MOAeJrr4 BOB6y4uTr, nOile6agrrfl, Heo6xOA11MO 3aEarb HeHoTOpOe Bo3[IyIIeHI4e
craqlroEapEoro cocrofrrlrrfl. Hauu paccMorpeHbl BoSr{yqeHl{s EByx rrrrloB:

1) a4ua6arflqecroe BoBMytrIeHrre uJrorHocrr{ r{ AaBJreHI,IE, JIor(aJII4soBaHHoe'

B qeIITpaJIr,Hoft o6racrl4 ColHqa:

Ap (s, 0) : epo exp [- 0,5 (rla)21, AP (s, 0) : V (Polpo)Ap, a : 0,1;

40 ,f0n

2) aoeuyqeurire B Brue
HaNOBErMr,r aM[JrUTyAaMr{ I

Ar (s, 0) : e ) Ar, cos qn,

Ap (s, 0) : e ) Ap,, cos q,,

cytrepfloSr,rqul,r Hecr(oJIbHI,IX r{OA HOre6aHI'Ifi C OELL*

r4 cryqafiHErMu {aaauu cpr:

AP (s, 0) : e 
}Or"cos 

(pn,

rAe Ar,? ("), Apr, (s) u LP" (s) - oo6crBenubre {ynxquu axycruqecroft tuogn p,-
Pacserrr [oItaBaJIu, qro B IIepBoM cilyqae o6paayercn BoJIEa, pactrpocrpa-

1rsrcg1,afcf oT qegTpa fi troBepxgocrtr tr o6patno, ' trptrqeM trptr Bbrxo[e ee Ha"

IrOBepxEOCTb TaM trofiBJlffIorofl BCtrJIecfiI[ HopO'IfioIIepuOAHbIx none6anfifi.
Botee trogpo6Eo aro fBJIeEEe otrtrcaro s [9]. Co npeueueM BcJIeAcrBue Au-

Ctrepcuu axycTtrxlecfiIlx l(oJre6auuft B lpaBuTupyloqeft cpeAe BoJIHoBofi [ar(er,
o6paaonauubrfi EasarbHbrM BoBMyrqeutreM, pactrJlblBaercfrl rr ctrycrn Her(oropoe-
BpoME Lt =,50 (onono 20 u) none6auz.s Ha rroBepxuocrlr crarroBflrcr xaortr-
s6cnulrr. flpd ynenrqeufitr aMtrJrr[ryAbr BoJIHbr peryJlffpuafl fiaprrrrra HoJre6a-'

nuft napymaercr eq,e 6rrcrpee B peByJlbrare Bos6yrr{AeHI,rE Apyrux rapMouur(-
Ha puc-.2 uonaaaurr cuerrprr none6auufi ilpu s: t0-6 (a) u e:3'10-5 (6).

3lecr v : @12fi I[ Bce BeJItrqI[IrEI [agbr B 6eapaalrepnbrx eguguqax. Cupana
B yBefitrxrerrroM Mac[rra6e uao6pa)r(enbr rlrranoqacrorEEIe yqacrl(Itt ctrer(rpoB'
nntrrouarorque {ysAa}reIIrarIEEyIo MoAy (l) II EeJlrrneftHoe I(oJIe6aHI(e (I/). B'
Cryqae O aMIIJIETyArI OIIOpOCTU al(yoTurregfiI[x MoA AocrI4IaIoT suaueuuft u, =
=-0,4 nM.c:l (rvrarcuuamryro aMuJltrrygy uMelor MoAhI P* - Prr)' B- peByJIb-
Tare HaJroE(eEuE ar(ycruqec(trx MoA noBepxHocrb trcublTblBaer KoJre6aHr{fi co'
cpeguefi gropocTblo ur=3rl I(M.c-l. Arrtunzryga iseiluHeftHoro aoJIe6aIIuE G

uepuo4orrr P x = 1,2213 vrun (ero uagrota tDp npu6JItrE(eIIHo P-{oua paBIIocrE
.rairor Mglltfiy coce[rrtrMu ar(ycrruecnrrMrr MoAaME roo : 1,36) cocraBJrfler
Up =0r7 M.C-I. B Ctyuae 6 uolyuarOrcfi CJleAyrcrr{ne s11aqeEIIrI cr1opocren
rone6anufi: uo: 7,7 x-rvr.c-1, ur:8,9 KM'c-1 fl. uy = 3,6 rvr'c-1. He.nsseii-
Hoe ftoJle6auuo soczr BAecb Muorotrepfioguqecnrfi xapaxtep, Tar( Kar( B ctrel(Tpe'

trogBJrflercfi IIecKoJIbHo trul(oB B Ar4atraBoue qacror V : 0,76 -i 0,27. Halr6om,-
muft uo aMnJltrryAe IIur CoOrBeTCrByerHoJIe6aHI4Io c ileplroAoM PN = 732,7 laan.
He6onrmofi IIIIIT c auulutygoft - L,4M.c-l 11a qacrore - 0,16 CooTBercTByeT
r(oJre6aErffi) o nepuoAoM or(oJro 166 ntun.

I4a paccvuranurrx cue11rpoB ra1)fie BIIAH9, qro Aflfl BoBIIyq,eHuft 6onrmoft
aMrrJrETyAbr xapar(TepEo troEBJreErre BbrcoRorracTorEblx ftore6aHbfti B A,tratraBoHe
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'Ptc. 2, Cnexrprr no.ne6anuii cnopocrIl Ha ItoBCpx- on

uocrr{ AJrfi BoaMylqeulrrr tula 1 rlpil E - Ll-i. (a)
.r,r e==3.10-q (6)

Bce Dcrfi.ltrHbr yxaoaHbr n 6eapaancpuon aIItro (cglrnttqiL ctto- .r./06pocrr{ ?)o : 438 HM.c-l, rlacrorBl lo : 0,63 ltlq)

/,7./0- 
^lt 

f

1d '/a

42 44aB62rO

Fuc. 3. Sasncr'rMocrs arrlrJrr,ITyAr,r u- uenlruel:inolo
rrr{snoqacrorEoro rone6aulrf oT paAlryca r (e :
: 3.{0-5)

// cq 4./e,f
:qt:7+70 (coornercmyrcrurfi Ar.ratrasou trepuoAoB 2,6-3,6 Mffr). ErLr RoJIe-
,6arrwn BErBBaIrbr HeJrr{Heftrrbruu a{{enrauu. }Ix qacrorbr paBHBr gyMMaM qacror
.ocHoBHbrx nore6aruft, a aMtrJrrlryAbl cyqecTBeEEo 6orbme aMtrJrr.rTyAbr Hrr3no-
'qairornoro senunefiroro KoJre6aur,rg.
' Ha ptro. 3 troftaaarra gaBtrcr4Mocrb aMtrJrETyAbr cnopocru EtrBnoqacrorrroro

:neJrftEeftEoro HoJre6aEtrfi Dp or pa[uyca (Ann cnyvafi e:3.10-6). Br4no,
'qTo gro r(oJre6aEtre rrofiBJrfieTcE Jrtrrrrb B troBepxEocrEoM cJloe ToJlqEs.ofr. Lr :
= 0;005. Itporrre roro, uB pacqeroB cJre4yer, qro ero qacrora BaBEctrr or pa-

:Aryca, yMerrbrtraflcb or \,0 (uplr r:0,995) Ao vr (upu 
-r 

: 1). Osesufiuo, uro
orMeqenrrbre BaBrrcurvtocrtr aMnJlrrryAbr rr qacrorbr rreJrtrIreftHoro ItoJle6arrtrfi cBE-
BaEBr c 6rrcrpurvr yrvrenrrnenueu n rty6t Co;ruqa aMrrJrr/rryA .naaurrrogeficrByro-
qEx anycTtrqecHux rvroA.

Paccuotpr[M retrepb peByJrbrarbr pacqeroB Arf cilyqan 2, upegctaBJleHuBre
Ha ptrc. 4 npv. cJleAyronUrx Haqarbnblx [aEIIBrx: a - 3 Mo[br, Pro - Prr,
,c aMtrJrr(ryAoft e:10-2; 6-l'1, v'og, Pro-Pro, e:3.1,0-s' e -2L MoAa,
.Pro - Pro, 

" 
: 3.{0-3. SAecr [Jrfi aMrrJrtrTy4 cnopocrlt or4eJlbnbrx MoA up,

norn_oft cpe4refi cH.opocrrt none6auuft troBepxHocrr{ t,.s, aMrrJr[r]flbr u1y u Ireprro-
.Aa Pp nenzuefiuoro HoJre6aHr,rE nonyuarorcx raKtre BEaqeHtrfl: o, - up =
.,= 4,0 KM.c-l; u, * l4,RM.c-1; up = 28 M.c-1, Px = L22,3 unr', 6 - uo =:[,3 ltM.c-l, ur=15 nM.c-l, u1s=1,0 M.c-l, Px= 129,3 rrrun; o-up=
: Lr3 nM.c-1, ur=28 nM.c-l, ury:8,5 M.c-1, PN = 135,9 rvrlru. OtoroAa

a
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Puc, 4. To me, qro Ha pfica 2, AJrrr Boalryrqenrlfl rr,rfia 2 rplr paarnurrbrx EarlaJrbutrx AaEEbrx

cJIeAyeT, qTo, xoTfl rIepI{oA HeJrl{HefiHoro Hore6aHr.{fl BOBpacTaeT C yBenuqelrr4eM
qr,rcJra BSar,rMoAeficrnyrou,r{x trroA, B AaHHoft cepr4r{ pacareToB oH He AOCTrrfaeT
160 urau. Aun.rr,m'yga Hore6aHr,rrr cocraBJrrrer or(0.tIo 10 u.c-1, uro 6.rueno r
na6lrogaelronry BHatrerruro. O4uaxo cHopocrr, ro.ne6aur,rs noBepxHocrr{, Br,IBri-
BaeN{oro &R;rg11traa*I4ril{ tr{oAar'r]{, trpr4N{epHo Ha rpr{ [opfrAKa rrpeBr,rmaeT Ha-
6nro4aelryro. SaMeua,rr, rrro Ha Conaqe ar,rnJrr{ryllLr orAeJrrrHrJx p-r,roA no rropflAny
Beruqr,rHr,r coBrra[ator c aulrr,rryAofi 160-ru.ru Ho.[e6aHr{fl, a Bo Bcex }railrr{x
pacqerax orHolrrelrr,re upluN2702.74a conocraBJrer{r;rfl Bapr,ra}rros 6 rr 6 rro}nHo
cAeJraTb BbrBoA, qTo yBeJrr,rrreHr,re rrrlcJra usalluo4eficrByroul,r4x MoA He trpr4BoArrT
H 3aN{erHol\,Iy pocTy ar{nrll4ryAlr ue.nuuefrsoro nI{Ka B cner{Tpe. Tlnrepecuo rar{}rie,
rrTo Bo BCex Earrrr{x pacqerax iir\{rlJrur}[& r[yrr4arreuraJrDHofi rro4rr (urax l).cpan-
III{NIa I4Jrr{ Aa}I{e 6orE,IIIo aNrnJIr,rry/IrI Ile Jrr,r]Ier,f rroIO xone6aHun. Ilepllog {yu-
IarreHraJrbHoit ltogr,r pa[LIaJIr,IIInx rto.[e6anr,rii 1rn rrr6pu]Irrofi ]roAeJrriI Brryr,-
peHI{eI'o crpoeHlrr Conuqa palren 61,6 r.rr.trt. I} trc;rnnefiuoil{ pe}r{rr}re Hole6aHr.{ii
oH yBe"rrrrarrrBaercfl go P1:.65,8 rrrnu B cJryrrae a. i3os6ylr4eulre {ynga}reHraJrb-
nofi nrogrr Ha CoJrHiIe B peayJrrrrare ue.rrr.rlrer)inlrx o(rcfexro]l cJry]r{r4T eqe oAHr,trr
apryl{enrorf rrporlrB rr{[o?eBIJ [1-5], floc]toJlbny ara rroAil ne o6uapynrena
B Ha6Jrro[errr{flx.

4. Br,rno4r,r

Peaynrtatrr qr{cJreHrloro r{olleJlrrpoRaHrrfl HeJrr4Hofiuoro rraaul,rogeficrBrrfl ary-
crl{qecHr{x MoA paALraJIr,rrrix ItoJre6anr,rfi Co.nuqa rroBBoJI.rrroT cAeIraTb CJIeAyIo-
nlr,re BbrBOALI.
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1. Hennueftutre a{$extbl rpIrBoAEr x noa6yx4eHrrro Hr.rar(osacrorHoro Hoile-
6auras Iy' c 'Iacrorofi, 6.nuaHofr m pasuocrr4 rracror coce4Hr.rx axycrr,rqec1r4x MoA,

. Ilot I r' r-1
v, : (z / \ drlcr) , r,r BhrcoxoqacrorHsrx Hore6aHr4r,i, qacror-bl noropErx paBHr,r\,"0/

cyr{N{aM qaoTor n€pBor{aar&JrbHo SaAaHHbrx MoA.
2. tlacrora Hone6anLrs Iy' aanLrcr,rt or aMnJrr4TyA Bsar4l,roAefic:rnyrorqr.rx p-IroA:

oHa yMeHbIIIaerCf C yBeJII4qeHI,IeII aNInJII{ryA p-I{oA. Ipu 4oCraro.rgo 6onbr1r.rx
aN'InJII4ryAax 3ro xo"ue6aulae craHoBLITcE 

-NrHor.onepr4oAr4qecHr.rlr. Peay.nlra6r
HaqecrBeHHo coBna[arcr c Br,rBoAauu [1-3].

3. Arru"nutyAa cxopocrl{ HrranoqacrorHoro xone6arrras Iy' upaxruvecr{r4 He
BaBr4Cr,rr or rrr4cJra oaaur,rogeficrByroqr4x MoA r{ cocraBJrfler npr4MepHo lo-2-
10-3 or Bnaqeur,rfi ar,rrrJrr.rryA p-r,roA.

4. I-Ier,u:neftHoe HLIBItoaIacrorHoe xo;re6aurae cocpeAoroqeHo B roHr{oN{ cJroe
u6rnan noBepxrrocrlr Conuqa: 0,995 < rlR6{ t. Er.o reprroA BaBr{cr4r or r:
oH paBel{ vr1 nplr r=0,9-95.Ro n noapacraer rrpll upn6nr.rineurrr{ H rroBepxgocrr4.

5. Alru;rlmy4r,r xore6anufi, noa6yir{AaeMrrx Ha qacrorax, paBl{rrlx cyMMarr
qaCToT I{CXOA}IL,Ix NIOA' CyilIeCTBeHHO BLIrrIe aI,IIIJII{TyArI HOIe6aHr4fl /y' rA UOryr
6r,rrr, cpannl,rMbr rro nopfl[Ity BeJrurrr{Hbl c aMrrJrrrrygar{I{ r.rcxo[Hrrx p-ltog. Dro
o3Hasaer, rITo rlo cpaDHeHI4Io c HI,IBItoqacrorrIIiM xone6anl,rert BllcoxoqacrorHble
xolre6aur.rrr BoB6yrigarorcr 6onee a{Sexrr4BHo.

6. I-Ie;rutrefiHoe BBalrMoAeIicrnlre p-lrog npr4BoArrr raxir{e x uoa6ynrgerurro
rfyn4alrernarsnoii-_pagraarr,uofi uoqu f c aun.,urry4or?, cparnralrofi c unnrnrry-goii xo.ue6aHlrs Iy'.

tr4a nepe'rttcJIeHrILIx peByJrLTaror] qr.rcreHHor.o N{oAeJrrrpoBaHufl AJrE Teopr4I,r
coJrHerrr{rix ocqr.u.nnqrafi cJregyer :

a) nenuuefiuoe xone6aHue c .racrorofi, pauuofi uplr6;nu;rieuHo paaHocrrr qac-
TOT p-r,roA, rro-tsIrArrN{oMy, He Mo}rier cJry}IiltTb O6'r,sCneulrelr ua6nro4aeMoro Ha
Co"nnrle 160-ulrn xone6aulrr, ilocxoJrbny, Bo-rrepBr,rx, AJrfi Toro qr,o6r,r ero a[rrr-
JII4TyAa I'I qacToTa cooTBeTcTBoua;ru na6nrcAeHI{rrr{, neo6xo4rallo, uro6r,r aMrrJrr4-
TyABr aHycrr4qecHrrx p-N{oA 6r,ulr na 2-3 noprgHa Brilrrre na6lrogaer,rblx, r{,
BO-BrOpbrx, B pesyrrbl'are HeJrr4Hefiusrx a{$eHron Bo36y}fiAarorcn {ynAanaeu-raJrbHas pa[r4aJrb]rafl nroaa (l) c aMrrJrr4ry[ofi, cpaenrnuofi c arrrrrarygbft r(oJre-
6auw1 1y',_ o4naxo f-uo4a He o6HapyineHa B ua6.rrrogeuraax;

6) noa6yxrgeur.re BhrcoxorracrorHrrrx no.tre6aHr4fi, rracro16r r{oropbrx paBHr,I
cyrlMax{ qacTor p-_r[o,4 I{ nofla[aloT e o6nacrs EerrpepbrBHoro c1e1rpa co6ireeu-
Hr,rx noJre6aur.rfi Co.nnqa (aru noJre6aHr4rr He BaxBarbrBarorcfl orryrp, Conuqa
I4 pacrpocrpaHtrlorctr B ero arrtocdtepy), uoxrer 6rrrr cyrqecrBeHg6rn[ Nrexagr4B-
I,rorr saryxaHr,rrr rJlooaJrrrHbrx aHycrr4qecHr{x octtrr4JUInqUii co.tuqa.

B aaxnrcqeHl{e orN,Ierl4il{, qro B r{atueft Marel{aruqecxofi r,roge.ur4 }reJrr.rHefiHbrx
Ho.ne6aHrafi ne 6r,rrra yqreHbl HepaAr4arlblrDle N{oAr,r, I{oropbre, HaK npeA11oJrara-
ercfl B [3], nroryr ycr{Jrrrrr, Hr.{Bnoqacroruoe xone6urr. Iy'. Oqr*.o,;; 

";;;-BaHo BEIIIO, y]leJIIaqeHI{e qr4cJla eaalil,ro4efiCTBylotqux paArraJlL}rrrx Mo,q He rrprl-
BoArrr H Bar,reruoMy pocry aMrrJlr,rryArl aroro r{oJre6autrn, arro cBl{AereJrbcrByer
r onpe4eleuuoft crerreHrd nporr{B AaHHoro [peAroJroineHr{8.
I-Ior6pr, 1985 r.
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TIIICJIEHHbIE PACTIETbI TEIIJIOBbIX BOJIII
B COJIHEqHOil T(OPOHE

,d. C. Augpeeu, A. I'. I(ocosrqee

flpOtegeuo, qflcfiSEHOe l\{oAeilIIpoBaH]Ie reIIJ1OBbIx nOnu, ua6lroitaBIxI'Ixc[ B BblcoHO-

TeMneparyprroir roponanruorli nlaane Bo Bpellfi coJruerrlrbrx BCTLIlrIeH. floxasauo, qro ocHoll-

UrruU Sr,ran.reCHI,Itr{LI $anrOpalrr't, BJII,IfimIII'IIII,I IIa paCnpOCTpaHeHIIe TeIIJIOBbIX BOJIE' flBJIfl-

IOTcfi rracbrrlegrre TerrJroBoro rroTona i,I HarpeB ttonuoir nollrloHelrTti uJra3rlbr' Ilepnrtii I43 lrrlx

trpOflBJIEeTCg TJIaBHLIM O6paSOM B Teqeul,te HeCXOJIbI{I'IX nepBblx CeI{yHlI IIOCile HaqaJIa BCIIbI-

IleqHOrO DIIepIOBbIAeJIeutlA, rtOpOIt - 6OnCe CyqeCTBeIl B IIOSACAyIOIqIIS llOMeHTbI BpelIeHI'I'

Orrpe4e;renrr 3aBLrcr{Mocrrr cropocrlr rerrJroBr,rx BoJrrI or rlarraJlbubIr gnaqcnrrii TeprloArlHarllr-

qecrr.rx flapaMerpoB trIa3r{r,r. Hai.rgeuo, arro cpeAHrIE cl{opocrb pacnpocrpaHellll.s TeIIJIOBLIX

BOJIII CI,IJIbIIee 3aBUCIIT OT IIJIOTIIOCTLI IIJIaSIIrI' qCII HaaIaJIbl{Oii relrneparl'pr'r' PaC'terr'r UOHa-

BbrBaroT xopo1IIee ItaqeOTI]eH]roe cOrJraclle c AarIIrbrl{II Ha6rIoAeHIlii II rro3tsoJl.sIoT yrorrIrIIrL

11apar{erpLr ROpo}IaJIr'HOii llJIaBIII,I B apOTIIILIX CTpyI{T)/pari IIaIHI11HoIo IIoi],1.

NUMERICAL CALCULATIONS OIT TFIERN'IAL \YAVES IN THE SOLAR CORONA'

by ,4. S. And,reeu, A, G. Kosouiclteu.- A numerical simulation oI thermal rvaves obscrved

in high-temperature coronal plasma cluring solar llares has been carriod out. A heat llux

saturation and cnergy transler from electrons to ions are shol'n to be ts'o principal physical

factors responsible lor thermal lvavcs propagation. The former prevails, mainly, during

the first ferv seconcls of flare erergy release, tlie Iatter is more signiliicant in the succeeiling

period of time.
The depenclclce of thermal r,ave velocity on initial thermoclynamic state oI plasma

has beel determined. It is lolncl that the mean velocity dcpends on density rather than

on thc initial temperature. Our calculations shol, a good qualitatlve agreement lvith the'

observational clata [t], and make it possible to estimate the parameters ol corollal plasma

in magnetic arch structtlres.

1. Bnegeuue

B peaylr,rare lra6JrroAeHr,rfi, BLrilorHelrHr,rx Ha CrryrHr4Ke SN,IX'[, ilO nporpaxr-

Me (foA Corrra.r*roao MaHCurtyrlaD rrOJIyqeHa IIoBafl I'IH{]opIIaqI'Ifl o6 aHrI'IBHLIX

trpoqeccax, [porenaronlr4x B COJIHeqHOt 
_ 5^OpOHe. B qacruocru, c [o]IoII{bIo

peFrrreHoBCr(oro cflexrporerrr,rorparfa (FIXIS) 6r,rtru BaperrlcrpllpoBar{bl 6bICr-

pbre tsoJrHr,r B Bbroor(ore-[ffleparypuor{ rrJras}te Bo BpeNlfl BcrIbIIxeH [11. 3ru BoJIHbI

pacilpocTpaHtrroTorl B apHax BAoJIr, CI,IJIoBLIX JrI4HI,Ifr MarHI4TIIoro rroJlfi Co CHo-

po"riro o;900 Ao 1600 nNr.c-1. f{;rrarla apon Aocrlr.raer 105 HrI, xapar(repHl;Ie
BHarreHI4fl TeMrrepaTypLr r{ rrJroTIro0TI,I SarloJIHEIorqeit I,Ix TIJIaBTII;I paBHLI cooT-

BercrBeHHo 10? it ,-tQto c1,r-3. ABropn [1] ,[,. Pacr, ]1{. Curruerr r ,(. Crrnr
npoaHaJltr3r4poBaJlrr o6HapymeuHr,re tsoJrHoBEIe npoqeccbl I'1 cAe"rlaJrr{ BLIBoA' tITo

n-a6rro4aeur,ie 6r,tctpsre BoJrHbI B r(opoue no cBoeNIy (u'raltuecxolty xapaxrepy
flBJIfIIoTcfl TeIIJIoBrINILI. ,I[efictnurerb]Io, aTtrr BoJrHbI He n{oryT 6rrrr' ygapnr'tlllI,
ofiopocTr{ pacripocTpaHeHr4rr noTopbII cyilIecTBeIIHo IIeHblIe; oHI4 He fIRJISIOTCfl

6rrcrpr,run r{arHI4ToBByr(oBbrr{r4 BoJIrIar,ILl, ilocltoJrblty pacnpocrpaHflIolcfl BAoirE,

I,raIHlrTHoIO ITOJIfl; rr oHr{ TaH}Ite He ilIol'yT 6r,rrr, csgaaHl,I C IIoToKa[{I4 IrJIaS}IIJ?

TaH Kar{ cHopocrrr ABtrr}r{eHl'rfl, onpeAeJreHHbIe ro [onnepoBcr(llll cABI4raNI cIIeHT-

parrbHrrx ttuiuft, He rlpeBllruarot 300 Hr'I'c-1' B [11 upuaeAeHr,I ol{eHr(r{ cnopocrl4

TenJlotsbrx BoJrrr B coJrHeqHoft r{opoue, ocHoBaHHLIe Ha aBTo}IoAeJIE,HorI peuleHrrl4.

Oqnaxo Cnopocrl TeIIJIoBofi Bon-nr,r npu T ;= 10? It u nlorno1Tn tt - 1010 cll-3'
rrJryorruau'6oro-u 2000 H,rl .c-1. [-na CorJracoBaHr{fl c I{a6JIIoAeHIlarII{ Pacrr
Cuuuer:r n Cnrrar [peAnoJro]rrr4Jrr4, qro cnopocrt, pacilpocrpaHel{llfl TeIlJra B r(o-

poge r{o}11er. 6-srrr, yr{eHE,rxeHa a{c[exraulr Hacr,IrIeHIIfl TerIJroBoro rloroRa, rrpo-

flBJrflrolqr4Ml{Cfl B paBpei-HeHHbrx Ia3ax, HO OIpaHIrqIIJIl4Cb Jlr{IIIb HaqecTBeHIIbINr

o6cyxrgeur,rel,r nPo6 JreN'IbI.

Haurefi IIeJrr,rc 6r,rro quc,neHHoe NroAeJIr4poBaHue rerlJIoBbIx BoJIH Il r(opo-

HaJrr,Hoit rrJraalre r,1 r4ocJreAoBaHr{e OCH0BHLIX I{oJIIrqecTReIIHLIx 3ar(oHoN{epHocTeIG
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r{x pacllpocrpaHelrl4fl. B n. 2 o6ocnoBana MareMarr4rrecHarr MoAeJrb [Jrfi orrrr-
car{I4fl rrIlTeHcraBHoro renJJorrepeHoca B BLIcor(oreuneparypnofi Hopoua.nr,noft
IrlraBMe, onI,IpamulaflcrI Ha ypaBHeHrre rerrJronpoBoAHocrrr rrnuep6o;rzuecHoro
runa [2-5J, lr nponeqeHo conocraBJreHr,re c Apyr]4Mrr Mero4ar{r,r yqera Hacr,rrqe-
HJ{fl TerrJroBoro rroror(a: Nfo[e.Jrbro o6parnr,rx rroror(oB [6, 7] n MoAeJrr,ro Hauu-
6e;ua t8]. ll n.3 npr.tneAeHbl peayJrE,rarbr pacrreroB r{ B rr. 4 ux o6cyixAeHr{e.

2. Nlarelrau,rqecna.fl ilroAeJrr, TerrJroflepeHoca
B noporraJrbnoir unaelre

,I\,rx r,rarer{arr.rqecHoro orrr{caur.{rr npoqeccoB TenJronpoBo[Hocrr,r B rrJraBN{e
11rr{poHo r.{cIIo,1rb3yercfl 3ar(oH (Dypr,e, corJracHo noropoMy rroror( TeIIJra [po-
uopr{r4oHaJreH rpaAr{eHry rer{neparypr,r [91:

ATWa: -x a*,
r,qe %:x(7") - xoa{{uqueur renJrorrpoBoArrocrr{ - nenrauefiuas Syuxqun
aJleHrpoHHofi teuueparyprr. OAuaHo coorHorrrenrae (1) [pr4MeHr4Mo, roJrbKo ecJrrr
,qJII4Ila cno6o4noro npo6era sJreKrpoHoB, EBJrtrror{r{xcr Hocrrrengnrz reunosofi
SHeprr{I{ B fIJraSMe, i\,IaJra rro cpaBHeHr4rc c xapaHTepHbIM MacrrrTa6onr nauenenug
Ter{fleparypbr. B paaperneuuofi rrJraBN{e aro ycJroBrae Mo}r{er Hapyur.rrbcfl,
B qacrHocrlr, B aroN,I cryqae rennoeofi troror( He Molr{er rrpeBllrtrarb Hexoroporo
-rrpeAeJrr;HoIo SHaqeHr4E, cooTBeTcTByIOrqeIO ItOHBeKTT,TBHOMy fiepeHOCy TerrJrO-
nofi aneprur4 co cnopocrrrc rropflAr(a re[JroBoft cnopocr:r.r aJrexrpoHon. Brrpa-
)fieHl{e A.rIfI npeAeJIbHoro IIoTOKa I4N{eeT BLII

Wn : an.kT"1/ ltT,/m,, (2)

L'pe ne - HoHI{eHTpaIIIarr aJreKTpoHoB B rrJraaMe, k - uocrosnnas Eolr,qMaHa,o
tne - l,r.acca aJrer(TpoHa. Beapaauepnr,rft napalrerp ot Baxflrcqerr B rrpeAeJrax
or 10-2 [o I o BaBl{cllMocrrr or BJrrdflHr4a paaJrr4uutrx {zar,ruecxrrx Saxropon.Ou orrpeAeJrrrJrcfl B aHcneprlMeHTax rro JraBepHoN{y repMoflAepHoMy cr{HTeBy
14 B qIlcJreI{HoM rfoAeJrr.rpoBaHr,rlr repeuoca rerrJra rro MeroAy Monre-ltapJro [10].
B qac:rurocru, s [10] fioryqeHo BrralreHrre a = 

rla,
,{na yueta B pacqerax orpaH[rreurrfl rerrroBoro troroxa BHaqeHrreM (2) uuor4a

paccMarprrBaercr rar( r{aBErBae},rafl r,roAeJrb o6parnrrx rroronoB [6, 71, n noropoft
"qJrfl TerrJroBoIo rroTor(a [pr4Hr4MaeT0fi BErpa]r{eHr4e

w:wo I (, *+*)

(4)

(1)

(3)

'@axtuqecnl4 MoAerIr, o6parurrx rroroxoB Ba4aer Hoe{{uquenr rerrJrotrpoBoArro-
crr4 B Baftorre @ypre (1) ue roJrE,Ko B aaBrrcrrMocrr,r or reMleparyprr, Ho rr or
TerrJroBoro rroror(a. Anaroursuafl MoAeJIr, flpeAJrox(erra s [B] ]teuu6ennoM, no-
toprrft rar(Ete ocHoBbIBaJIca ua o6rqenr Bbrpaxterrr4rr (1) lr paccur{raJr BaBrrcr4Mocrb
noa{Sraqneura reuJlonpoBo[]rocrra or re[rleparypbr r{ rerrJroBoro norona. Ose-
tsI{Arro, qro aTr4 MareMaTl4rrecHr,Ie MoAeJrr4 TelJrorlepeHoca, B rtoropErx Jrr,Irrlb troA-
rlpaBJrfiercE 3ar(oH @ypre c yqeroM orpaHuqeHr,rfi TefrJroBoro troror(a, Fre sBJrtr-
{orcrl [ocrarorrHo o6ocnonauru,rMr4 c Slrarauecxofi Toqxrr Bperrrrfi.

B tr4rcruryre rrpr{nrraAnofi uareuaruxra AH CCCP (cm. [3, 4]) paepa6aru-
tsaeTcE trpyraf ilfaTer'IaTl4qecHafi MOAeJIE, r4IITerICr{BHOIO TefrJIO[epeHOCa B pa3-
peineuuoft [Jra3Me, ocEoBarrHafl Ha ypaBrre[rlrl qilfr. fioroHa re[Jra, r(oropoe
oJreAyer r1r3 nuHerrqecKoro ypaBrreHr{ff Bolr,qnaua u [oJryqeHo B[epBbre ,(rH. Max-
cBeJTJroNr 121:

dTW:- ^-#,
rAe r - BpeMfl pe"rlancaqr4r,r relJroBoro troror(a, r(oropoe, HaH nor(aaauo n [4],
rrpolopquoHaJrbl{o xapaHrepHoN{y BpeMeur,r croJrnHoBer{raft nemgy aJrer(TporraMtr
Itre v BaBwcur or rrapaMerpa a, olpeAeJreHHoro B Bbrpax{eHtru$(2), cJreAyroqrlM

dT,VT-- -l-dt
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o6paBor,r:

't : xeu.-Z. (5)

@raer,rqecnr.rfi clrrrc.rr ypaBHeHr.rn (4) cocrout B roN{, qro rerJroBofi uoroH uog-
cTpar4BaeTcfl r( I43Mer{eHr4frN{ rpaAr4e}rTa Ter[[epaTypr,I He NrrHoBeHHo, I{ar( aTo
r4Meer Mecro B BaHoHe (Dypre, a c Her(oropofi npeueuu5fi aagepinxofi nopx4Ha t.
Vpanuerlrae (4) onlrcrrnaer a$Sexr Hacr,rqeHr{rr rerrJroBoro rroror(a r{ npI{}IeHI,IrIo
B rxr4ponolr Ar4anaBoHe rrapanrerpoB. NIrr 6yger{ oflI{parbcf Ha aro ypaBHeHlIe
npr{ [ocrpoeHr4r.r Marel,rau.r.recxorl MoAeJrr.{ rerrJrorrepeHoca B coJrHe.IHofi KopoHe.

Ilperxge tscero paccMorpr4Nr orHocr,IreJrbHyIo porrb Suauuecxrax npoqeccoB'
r(oTopr,re r,roryT 6rrrr cyrqecrBeHHbl B Halrrefi rIoAeJrI,I. 3ro a.;rexrpoHHafl renJro-
npoBoAHocrr,, peJraI{caI{r{rI TerrJroBoro rroroHa, HarpeB raonuoft r{oNIIIoHeHTLI
rrJraaMbr Ba cser EJreHTpoH-r,roHHbrx coygapeuufi, raaoArrHallfiqecxue ABI,I]IieHrIs
u rdaJryrreHr4e. O6 orHocr{Te"rlbnoft po.nu arr.rx $axropoB NIo?IiHo cyAIITr, cono-
craBJrflfl r4x xapaHTepHbre BpeMeHa, Horoprle o6osuaqlllt coorBercrBeHHo: ,c,
frel - T, /iou, fdy,r It frad. flyctl Lo - @ln T"ldr)-l - xapanrepul,tft uac-
urra6 uBMeHeHr,rE relrneparypll, TorAa rc : L|pvlx, /io,r:t, 103T0, lrn6 - cvTlQrna,
ldyn : LslCg, IAe Qraa - I{OUI,HOCTE' paAIIaTI,IBHbIX IIOTepb B BLICOHOTONIIIOpa-

TypHori uJraail{e, cs - cnopocrb BByHa. Ha prac. 1 uoxaeaHlI o6racrll BJIITtrHI{E
paBruqHbrx {axr opoo Ha IIpoqecc rerlJ]onpoBoAHocrI,I. B uacrnocrr'r, at!{ext
HacbrqeHr4fl TerrJroBoro noror(a Heo6xotrrlMo yrrr4TbrBarb B o6lracrrl, pacilo"rlo-
xenuofi Br,rlre rrpsl,roft tret : tci HarpeB lronHoii r(oNIIToHeHTLI - npl{ lion (
1 t") raaogr4HaMr4rrecxr{e npoqeccbr - npr{ t1xn { t" u riorepl,I sHepI'I4I4 Ha
uaryqeHr,re - flprr tyag { t". O6nacrr, Ha6rroAaeNrblx BHaTIeHLIfi nroruocru u
Ter,r[eparyphr yr(a3aHa BarrrTprrxoBaHHbr]r npEN{oyroJrbHrrr(ou. Ua sroro pr{cyHHa
Brr[Ho, rrro B naurefi Mare]rarr{rrecxofi r,ro[errr Heo6xoAllr{o yqIITEIBart a{Sexr
HaCrIIIIeHT.IE TeIIJIoBoIo IIoToHa t1 HaIpeB IIoHots, a ocTaJrbHLIe {axtopn
MeHee cytqecrBeuHtr. Orueruu, qro r4oHHofi Tefi[onpoBoAHocrr,Io ]Io]I{Ho raHilie
lpeHe6perrb nplr paccr,Iarpl{BaeMblx ycJloBl{flx. Cootnetcrnyrcrqafl arol{y rlplr-
6rurneuuro crrcrelra ypanuenufi l4Meer BI4A

AT dll- c nk (T - T.\
ncv -* + -a;- +; 

----:--0,
0T, 3 nk(T"-Ti) 

^ _dll''"tlcv *- r- ,";-:u, ' dt +W"+ *S:0, (6)

TAe n : fue _ 7?; - KOHI{EIITPAq?IS EJIEI(TPOHOB III I4OHOB B IIOJIIIOCTbIO IIOHII-
BoBaIIEoft trJra3Me, KoTopyro [pI4MeM cocToflqeft roJrbao r{B BoAopo,(o, cv :
: slzk 

- TerrJroeMxocrb B pacuere Ha oArry qacrrrrly, W" - TetrnoBofi rroror(,
trepeHoeuMbrft arerrpouaMvri Te fr Tt - coorBercrBeurro aJrer(Tpoulrafi vMoH-
rrafi reMueparypbl, Tee xapagTepgoe BpeMf, o6uena aueprufiMll MelI(Ay aJIeKT-

pouaMr[ u rrorraMrr. 3aueruu, qro trocr(oJrbr(y Marrrlrrlloe troJIe orpaul{quBaer
TeuJIOtrpOBOAHOCTb trOtrepex CI4JIOBrIX ltlurnvlfr.1 TO Hamy BaAarIy MO)I(rrO paCCMaT-

puBarb B o4lroMepuom upra6nulr(entrrr, cqtr{Tafl, qro Bce rlapaMerpbr trSMeHfirorcE
TOJIbI(O tro HoopAuIIaTe ff, rra[paBJleEHofr BAOJTb CrrJroBoft ltvllfvrE. MarEr4TIroIO
troJrg. Tlasecrno (crrr. [9]), rrro AJrfl rroJrrocrbro uourtgoBaggoft no4opognoft
trJIASMbI

TrTlzyilt
x - 0,95 --1T:, ,

m;'e-t\

g P'l'1x" l' T'f '
'e 

a 1[Tn aa-\ n

am._ea
'eq- Z tn. ,

e

(7)

rre A: ,^ l+ (ry)''' +) - HyJroHoBcr(I4fi ;rorapusu , e - sapnr\ arrel(rpoua'

lTLs 17 tTLi - 
NtaCCbI AJIOI(TpOHOB I{ I{OHOB.

Ha.raflE,Hbre u rpaHI4rIHbIe ycJIoBI4fl 3a[aBaJII4cb B BIue

Tu(t,0): Tt(r,0) :70: constr

T?, (0, t) : ptq I To, T" (L, t) : To.

(B)

(e)
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Puc. 1. O6racu,r BJrrrflrrr{fl pa3ruqubrx {rlar,r.recxrax
1 I --tI - rr.l : tc, z - lion : lc, 3 - ldyr, : tc, 4 -lrad 

: l"

4 6 B,z./?-!xvt

Saxropon Ha npoqccc rerroleperocai

/o

/0

Z

Ptrc. 2. flpo{rama $ponta retrJroBoft BoJrEEr B paarr4rrubrx MoAeJr.sx TerrJrotrepeEoca

3[ecr L :706 nM,- paaMep pacrrernoft o6tacru, ^Q-: 
zls, a rrapaMerp p rroA-

6upaercn rarrrM o6paaolr, sro6br Ba BpeMfi fo:3b c re1aueparypa uatouu&
rpaErrr{e p_acue:ruofi o6ilacrpr ypn fr: 0 gocruura BHaqeHr{s 3.lb? rt'. rp^rrrrre
ycJroBlrg (9) o6ocnoraHbr B [t] ud AaHEbrx rra6ilro[erufi u uogy,nupyror orrcrpun
HarpeB rrJraSMbr Bo BclrbrmHax,

fira uucneur{oro pemenufi uocrasreunoft aaAaqra npr4MelrfiJltrcb HeflBHatr
paBrr_ocrHaE cxeMa' rrpeAJrolr(eErrafl B ll7l, a urepaqzonnbrfi lrero4 Hnrorona..

Ha pzc. 2 noxaaanrr upo{unu aJrer(rpo,Eoft reirneparypbr AJrfi AByx MoMeH-roB BpeMerrz (uarpenoM rlroHoB BAecb rrpefle6pera,rocr), uorryueunEre ["1r8 pa3-
nrissbrx uogerefi retrJrorepeHoca: AJrfi Hraccuqecxoro BaKoEa-(Dypre ti) t":i"*_
Tlgnal tunu,g.), MoAeJrrr o6parnux rroronoB (3) (mrpuxora, rirrrr),'oioa"""
tteMtrOerua.(mrpuxuynxTr,rprrafi^Jruuut) rr rJrfl MoAeJrrlr, ocnonaunofi'rla ypaB_
EeHu,{ (4) (culomgafi Jlrrur,rfi). Brgno, qro cnopocrb pactrpocrpaueulrfl rerrJro-roro {ponra yMeubmaercr Bo Bcex rpex nao4e.nnx, yurirmiroqr{x orpagr{qegne
TetrJloBoro troroHa' oAIraRo MoAeJIb o6parnr,rx rroronoB u MoAeJrb Raruu6ettagaror 6o;ree ronorraft npo{unr {pouya rer.rropoft BoJrHbr. Eror cyrqecrr.rrim
ue4ocrarox 6rrn paccMorpeu uogpo6no s [41.

3. PeaylrrarDr pacqeroB

Peayrrrarr-r- pacrreroB TetrJroBblx BoJrH trpeAcraBJreHbr rra pr{c, z , 4, ,g.e
troxaaaHbr upo{ranu reMrreparyp aJrexrpor{oB rr rrogoB AJrff AeBflrrr rrocJreAoBa_
rerrbghlx MoMerrroB BpeMegrr: t:0,7i 5; l0; 75; 20; zb; z};zs a 40 c. rrDll
cJlelyrcqux uaqaJrbHr-rx ganuux: a) Tr..:_!0, I{, n:1010 cM-B (puc.'3)'u
6) To :107 It, n : 2.1010 cM-, (puc.4). Itax rra4no, Bo BropoM cryqae cfto_p_ocrb pacEpocrparreHr4rr retrJla BaMerHo MeHbrrre, a HarpeB troIIoB crrJrbHee-
Pacsetbl rax?fie trol{aaBlBaror, qro {pour reu.nosoft ,onni, oxaBbrBaercg rrpo-
TfilflelrrrblM. floarouy AoBoJrblro Barpy[Hr,rreJrbEo orrpeAeJrlrrb cr(opocrb ero pac-
trpocrpalreEr[fl, rar( KaH trp^orpeB trJIaBMbr [o pa3ruqEErx TeMtreparyp npozc-
IlI"r c paanofi cKopocrbro. ouenzgno, nro Airfi cotrocraBJre:rrv!fi c *o"16l"rr"r,tIJ cJreAyer rrclroJlbaoBarb upuMerrennrrft rau MeroA o[pe4eJreuufi cr(opocra
reuilosofi BoJIHbr. B ua6lroAeHtrflx cr(opocrb BoJrrrbr onpeAeJrflJracb rro BaAaH-
rroMy ypoBHIo cHopocrrr orcqeroB peHrrerroBcftoro ctrer(rpoMerpa. O4naxo na-
nu6ponxa aroro rrrcrpyMer{Ta, Koropa.E troaBoJrrrJra 6rr issaas cfiopocru or-
cqeroB c reM.Ireparypoft z^crounufta, eqe ne ouy6nrxoBaua rrr rraxoAgTcr B craAr46
4opa6orxu (cruuerr, 1985, uacrnoe coo6qeuue). floarouy Mbr orpanr,rqr{Mcf
JIIrItrb ftaqecrBerlHbrM cotrocraBJreHueM pacqeroB c ra6.rrrogeuunuu.

.. r=r, \\
\i:. \-'
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'Plrc. S. 3anncr.rpocrtr arcxlpotnOir (cn,Touruucl.nr'tlru) rt rtOuuoiit (rnrpr'rronure) Tclln-epaly-p

or KoopAl.,rrarbr :r B rrouJteAoBare,rr,Hrrrc *onr.o"ot'r[.nr"itt t:0,1; 5; 10; l5; 201 25i 3U; 35;

.'44 c
,COOTBeTCTByIOIqUe HplIBbIe paCIIOJIOIIteHbI [OCJIeAOBaTeJIbHO CfieBa HaIIpaBO' IIUOTnOCts trJIa3]IbI n : 1010 Clt-3r

'.Puc. 4. To xte, qro Ha prIC. 3, n:2' 1010 crr-3

2./01xnle

-2'/0-l xn ta

JO,

'plrc.5, Sasncr.Ilrocrfl cfiopocTlr rerurosoii BoJTHLI OT BpeNIeIIrI, Bblr{lloJreHEr,re AJrg pa3[I',IqEbrx

yponueii reMIreparYPI,r

pllc. 6. Sanucnlrocrr.r cHopocrr,r renronorl rouun (narpen go 1,5.10? It) or BpeMeHI'I

aL - n : 101oCiu*s, 6 - n : 2'101ocM-o

I-Ia puc. 5 uoxaaanr,r BaBr4cr{Mocrr.{ cropocrl4 {ponta rerlJroBoft BoJrHbI or
BDeMerrrI [JIfl Bapr{aura 6) (cu. pxc.4)i BLIqucleHHr,Ie IJIfl paBrIr'IqHbIx ypoBl{eft

,L*o.pnrypr;: 20; 77,5; 15; 72,5 u 11 Uru. rpaA (coorBercrByloqrre HpI4BbIe

pacnoJro1{eHbl Ha prlc. 5 cnraay nnepx) . .I{na couocraBJleHllfi C Ha6lrrc[eHl4fluff

nnr6epen cpe[Hee srraqeHr{e, cooTBercrBylotrIee cHopocTl4 llarpeBa rIJraSMbI AO

TeMreparypll 1,,5' 107 H'
Bnusr.lue o{$exra HacbrrqeHr4fl retrJroBoro rroror(a 11 HarpeBa r4oHoB Ha cr(o-

pocTb paclpocrpaHer{rrfi BoJIITDT tronaaaHo Ha pr{c. 6, rge rIrTpI{xoBLre firt]Jufr -
pacuerur c yr(a3aHr{brMr{ Bbrrrre AaHI{bINrr{ a) ll 6) 6ea yueta HacbllqeHr[fi rerlJloBoro
.IrOTOHa, Ho C yqeToM HaIpeBa I{qHOB, IxTpI{x[yHItTI4pIIBIe - C yqeTOM- e${e6ra

"o"irrqa""", 
uo 6ea yqera HarpeBa r{oHoB It ctrJrolrlHbre - c yseroM o6orax {aH-

.TopoB. D'rr,r pacuerr,r fror(aBbrnaror, qro acpSeHr Hacrltr{eulrg rerlJroBoro noroKa

.oHaSLIBaeT cyqecTBeHHoe BJII{flHIIe Ea CROpOCTL BOJIHbI To',fit'fio B HarIaIbHbIe

. {O}ISHTr,I BpeilleHl4, IIp[6II4SLITeJIrHO AO t :5 C, I4 B [aJIL]Iefi[IeM pOJIII He I4I-

paer. HarpeB r{orroB, Hao6opor, BaMerHo cr(a3brBaercf Ha yr{elrblxeHr{r{ cHopocrrr

ipit r > 5 " 
rr onaBbrBaer bonee crtrrErroe Bilfirnue trpld lrJlorlrocrfi 2'1010 clr-3

'(eapr,raut 6)

t90

JO20/0ot,c20
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Pnc, 7. 3as[cuiuocrr cpe4uert cnopocrr.r reuJrosort BoJrrrbr or

Puc. 8. 3asficr.rMocrr,r cpegrerti cftopocrr,r ren;ronoii BoJrHbr or
a - n : 1010clr-8. 6 

- n : Z.10ro cM-s

/[6 /07 ro,l:,

fiJrorHocrr.r nJra3Mr,r (7s : fQz H)r

naqa.nruori Ter{treparypbr IrJrfl BMr,rr

o!_
/o"

3aslnclaMocru cpeAlrefi cfiopocrr,r BoJrHbr, noropaff BBrqrrcJrsJrac6 ,rB coorlHoItreHIrfl Dcp : 16 Qo)lto, #6 *r,(r-r)-"- HoopAr,ru;ra Spoura B MoMeHr ,0 ::40 c, or urornocrr^-u.p^g^ ?0 :*10?"'H ra or'naqa.n"*oi"rrn r"parypbr To npw,n : l0t0 cM-' ri n : 2,1gto 
"f-a [or(a,a,br Ha pr{c. T a B, hax azguo, cpe^H}rtrcHopocrb BaBficrrr clrrrbrree or noHrleHTparluu SJreRTpoHoB B rrJraSMe, qerlr or,rasanr'oft reMtreparyprr. 0ro troBBoJr'ei ro na6rrof,r.rot c*opocrr{ pacrpo-crpaHeHlls retrJroBblx BOJIII yroqHl4Tb BEaqeHrrfl rrJrorHocrrd rrJraSMhr B aDorrHbrxicrpyltrypax Hoporrbr. ?Ianepennrre s [l] c1opocr1r D"p J gOO __ lotd"#:;icoorBercrByror aJre*rpornofi rouqerrrpaqurr n : (l:S -. g).1610 ,r_a, ,;;-;-pomo couracyercE c -na6.rrogaeMBrMu BeJluqtrHaMra.'B qacrgocrrlr, AJr.s BctrErrrr1ui05.11 1980 r. s [t] 6uro naritero " 

:-12,i i O,Zili6io' 
"*-r.

4. Odcyxgenr{e peayJrbraroB rr BbrBoAhr

Izlayuenne trpoqeccoB, trpoucxoA'qr4x B_. Kopo'aJrbHofi unaaue Bo BpeMtrcorEeqEbrx BctrbltrreH, trpeAcraBJlrer 6onrmoft uirepec AJr.E troHr{MaHr4f ocrroB-EErx MexaEtrBMoB Bctrbrtrren. Ha6nro4enza reuilorirx aorr tl] t6rArr;;;;CBUNETEJIbCTBYIOT, qTO BHAqUTEJIEHAfi YACTD TEtrJIOrOft ANEPUII{ B I,IMIIYNT,CUOfi{aae rcnuuren BbrAelrnercn B Kopo,e. T;;;;;;";;;;;ir;"yr Aarb Ba,r(HyrounSopuaqzro o6 rrcroqnrrxe uepruuuoro BctrbrmeqHoro a,eproBbrAeJrenrr',u troaroMy neo6xogzlro zx reoperuqecxoe rrccJre4oBaur{e.
34ecr trpeAcraBrren uepnnfi ,ruo purpu6;;d-;;;;rri'ooo.ronana 

{zaraxo_MareMarl4l[ecHaE MoAeJrb rrETerrclrBHoro retrJronepeuoca B trJIaBMe connesgofrHOpOrrbr, paccMorpe,a poJrB pasruq,brx su suuacrux $anropoa, Brru'roquxrla pactrpocrparreurre TetrJroBErx BOJrrr; otrpeAeJreua SaBucuMocrr rax cpe4neficHopocrr4 0T HaqafibE_5rx 
_-anaseHraft 

TepMoAzrraMr4qecftrrx uapaMerpoB trJra3M5r-Bropoft orarr, Koropuft 6yger sxrrosari pacrrer.r retrJroBbrx BorH Ar.s pa,rt4q-Ebrx MoAeJreft scubr[reqEoro EarpeBa B r(opoHe, troSBoJrur, r(ar( MbI Ha[eeMcfl,OtrPEAEJII{Tb OCEOBEbIE XAPAI(TEPECTUI(U U CTOqHI{I(A TEtrJIOBOI4 3IIEPIT{I,I.Ha uepnorvr oratre Mbr .Bbr'c,r{Jru, sTo pactrpocrpa,erlue retrJroBbrx BoJrrrB nopoEe MoxrEo c xopomefi TO.'HoCTbro otrucbrBar' B paMr(ax upocroft MareMa_rnsec*ofi MoAe.rrr{, Koropafl Br{rrroqaer s ce6s. ;A;;6;;;"*-yprurrrr' retrrro_trpoBoA*ocr, (6):_ yqr,rrbrBaro_nlfie peJrar(caqr{ro rerrJroro"o oorbnu, ;-;rr;;;;_treparyplroM upra6nraxeuvu. B peayJlbrare qlrcJrerrH1rx pacqeroB rro*a,a,o, qro
HacErrqerrr{e rerrJloBoro troroKa rmpaer BaMerrryrc po,rr lramr B rrepBr,re MoMeHTb}BpeMeHrr rrocJre Haqara BcflbulleqHoro HarpeBa irasMrr. orot peay.rrbrar trpo_ruBopeqrar trpeAtroJroxtenuro [1] o roM' qro l{acbrqegr{e troror(a lroxer 6rrrrotrpeAeJrfiroqr,rrvr {axropoM orp aHfine]rr{fi cKopocrr4 retrJroBbrx BoJr}r. cvqr"r*"_IIbIM OHABAJIC.E EATPEB TAONNOfi I(OMIIOHEIITbI IIJIABMbI, B 

-PEBYJIbTATE ftOTOPOTOc*opocrr' rerrJroBbrx BoJrrr yMeHbrrraercfi rrprrMepHo aa zBo/0". n"""""a-rio""
saxropa Bo3pacraer c yreorrerra* ooorrocrr{ rrJraaMbr. ?IccnegoaaHrre BaBu_cmMocrm cRopocrll pactrpocrpalleHuf, TetrJroBErx BOJrH or HaqaJrbrihrx trapaMerpoB

f
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trJIaBME'I IIOKa3aJro, IITO CpeAHflfl CI(OpOCTr' IIpafiTUqeCHI'I -He 
3aBL{CI{T OT HaqaJIr'-

HOft Tetfnep&T]pbr. 3ro 
^o3ua.raeT, qTo B _ycJIOBI4flX 6LICTpOIO BcIItIUerIHoIo

IIaIpeBaAoBbIcoItI4xTeMnepaTyp-3.|07}tpacupocrpalleHlleTe[JIoBofiaHep-
rr{r{ rpoucxoAl{r noqrl{ rar( rxe, Har( B xologuofi cpege (7, :0), u cnopocrb

pacnpocTpaHeHI,Iff OnpeAeJIfleTcfl_B ocHoBHOII TeIIJIOeMI(OCTbIO IIJIaS]II]I' I(OTOpafi

11polopr{r4orraJTbHa ,rnoruocru. Lanuoe o6crogte:rr,cTBo ilIo}IieT cTaTL CYqecT-

BeHHr,rM AJITI AaJrbHefiruero paSBI{TI{fl TeopI{II, nocHoJIblty yHa3bIBaeT Ha Bo3-

MolriHocrr rrpr{NreHeHr{fl aBToMoAeJrr,Hbrx pelxeHl4ft 14,51. I[,e paCCqIlTaHHoft

BaBr{CT,IMOCTU Cpe4ueft CHOpOCTLI BOJIH6I OT IIJIOTHOCTI4 l{6I yCTaHOBI4JII{' IITO AIIa-

rraBoH na6nroAaerrbrx cHdpocreii 900-1600 xlr.c-1 cootsetcrByer sHaqeHuflM

;;;;;.;;; lilsj.lgro .*'-s, r(oropbre xopo,,o corJracylorcs c Ha6Jrlo[eHlrrlrrrr

[11.
,[,nn galr,Hefiuero pa3Br,rTr4fl Teopr4r.{ TeIIJIOBbIX BOJIH B cOJ]HeqHbIx B0IIbIIII-

,*ut tr"aiu Balri*ro 6onee 4erarrrrroe conocraBrleglre pacqeroB c [aHHbr]II'r Ha6[Io-

geHr.rii c yqeroN{ xanrn6poaxlr peHrreHoBCI(oro clel(rpo}'Ierpa HXIS.
Anroprr uorpurnuror 

-druroAoprrocrr, 
E. Il. Cotcxorty 3a noJre3Hoe o6cylr{Ae-

HUe.
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cnAHI{PvmIqI4liI crIE n rPo M E TP

HA BASE II4CCEltroPA C eoII

A. B. Evra'r, Id. B' trfnuru, A' E' Tapacon,
A. I.l{eP6arios

B Itpr,rlrcnoii acrpo(lr,ranuecrort o6cepsaropIIII BBeAeH B aHCIIJIyaraql',Im cIIeRrpollIerp

.ira 6aae Ar,rccer{Topa, coqJreHeIIHOIO C OAHORaCRaAUlrrrr 3OIf c nol{oqblo BOJIOROHHOI"I OIITIII{II'

.l\r'rccextop rlo3BoJlfler peaJrl'r3oBarl; cqr'lrLrBaHl'Ie naApa' cocrofiil{ero nz 256 X 64 uesasr'r-

.clrlrlrx EJIer\reHToB purrro*urrrfi pa3l\'repoM 0,1 X 0,4 ltlr' VlpanleHrle' HoHTpoJIb I'1 Tecrlrpo-

Dar{rre cfleRrporrerpa, a raR]r(e c6op ru$opIIaqIIlI I{ ee flpeABapl',IreJlblIa.fi o6pa6otxa ocy-

rqecrBJrfrrorcfl ot uuHpo-EBM (MEPA-60) rpII IIoAAepffiHe ollepal\r',ronnori cl',IcreMbl RT-60'

I4crro6,syeltr,rii npOqeCcop o6ecneqr,rsaeT IfaHCI'IMaJIbIiyIO CI{OpOCTIT cI(aEItpOBaHI'Ifi' paBEyIO

,60 uxc Ea sJreMerr pa3perrleui'Ia Ar4ccer(ropa'
(Doronpraerll,rii dnon cfle*rpoMerpa ycrarloDJlelr n {onyce nepuori HaMepbI cflel(rp6-

.rpa{a nyqe 2,6-rr re;recroua. Pa6O.ra.n Arrclepcllfl cocraBJlfieT 0,42 Alaw:wellr, cIIeRrpaJIbEOe

.pasperrreHr,le 2 a,]1euenra, Alrarra3oLI Cnexrparr,noii TIyBCTBIITeJIbIIOcTI'r 4000-8000 A' IIptt'

tBeAcHr,I pe3yJrr,TaTbI r,rocJreAoBagrrfi clegTpol\IeTpa L{ pe3yJIbTaTbI Sa6nro1eHuii cTaIIAapTIIbIX

iL[ [epeMeEHLIX 38e3['
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NEW IMAGE DISSECTOR SPECTROMETER OF TIIE CRIMEAN ASTPOPHY-
SICAL OBSERVATORY, by A. B. Bukack, I. V.Iljin, A. E. Tarasolv, A. G. Shcherbakou.-
Image Dissector Spectrometer (IDS) based on on6-stage fiber-optice image tube attachsd
to dissector unit is designed for stellar spectra registration in Coude focus of the 2,6-m te-
lescope of the Crimean observatory. It permits to attain 4000-8000 A spectral region with'
&ispersion 0.42 Alpix and to place 256 1 64 pixels with dimension 0,1 X 0,4 mm on dis-'
sector unit. The spectral resolution of IDS equals to 2 pixels. The IDS iscontrolledby'
microcomputer MERA-60 with RT-60 opOrational system. Some preliminary results of
standard and variable stars observations are presented.

1. Bnegenue

B conpeueurroft ar(ctrepr,rMerrraJrbuofi acrpo{r{Brrxe mtrpofio l{clroJlbayrorcfl
cIIeI(TpOMeTpbI, OCrrOBy I(OTOpBIX COCTaBJIEeT IrpUHr{UU MeXaHIIrIecHOrO CrtaEE-
poBaurrfl rrao6paffierrrrfl crrer(rpa r,rccJreAyeMoro o6bexra orHocIrreJIBHo trpueM-
HI,IHa I,IBilyIIeHI,Ifl. TAHI,IE CtrEI(TPOMETPbI UMEIOT PflA CYqECTBEHHbIX IIEIOCTATI(OB,

IiraBlrbrMrlr r43 l(oTopbrx flBJIEIOTCg OAHOr(aHaJrbrIOCTb I{ 6Onr,rUOe BpeMfi CHaIIU-
poBaur{fl r,rBo6pa}I(eHI,Ir. (uCunCr,neMoe AecflTltqrrtu rlluuyt), qto rpe6yer BBeAeIITIfi
pe{eperrrrroro HarlaJra [ilfl yrrera fioile6aHufi trpoaparrHocru BeMIrofi arMoc{epbr,..

Corpeuennrrft rficcerrop - oro eJlexrpoBanyyrunrrft npll6op o troJlylpo-
BpaqHbrM {oroxato4oM r,r aJrefirponnoft otrrlrr(oft, crpofiqefi aJIeHTpoEEoe aBo6-
palr{eur,re B trJrocrocru uanoft gva$parruu, Ba r(oropoft pacuoromelra AurroAlras.
crrcreMa yMrolfiureJra. CraurapoBaurre ocytrIecrBJlflercfl trepeMeqerr[eM DJTeRT!

poHrroro ueo6paxenur no graa{parMe c troMoqbro sJrexTpoMarnutRofi orr(Jlo-
nrrcqeft cucreMbr. Cnertpouetphr Ha 6aee Auccexropa uMelor pEA trperrMyqecrB:
nepe4 Hilaccr4rrecxzrura. O6nagafl 6oilbrrrfiM AuHaMI{qecKI,rM AlratrasouoM (- 10u),,,
xapar(TepEBrM AJrf, {oroyunorxtrreJrefi, Ar.rcceHTop r(Meer nraaxufi :}zpoB€Hb reM*'
HoBbrx rrryMoB (- 0,5 mur;.lc.eneuerr) rirg-Ba MaJrocrlt Bbrxo[Eofi 4ua{parur,r,
[1]. "flsrssct upu6op,oM peaJrbuoro BpeMeH]r, Arrccenrop rroaBoJlfler npoBogr,Irb.'
arr cr(aur,rpoBantrfl zao6pantenufi Ba Eecr(ofibi(o MurrllceltyrA. Onorrsaterrublfr.'
peayJrbrar, troryqeHHbrfi cyurvruponaHrrerr MHo?fiecrBa aJreMerrrapubrx aHToB cHa-'
HrrpoBanufl, ocso6orr[er, Taxr4r4 o6paaou, ot 4u{{epenqr{aJrbrroro BJIrrflHrIE!

none6arrft aruoc{epnofi npoapaurrocrr Ha paBubre aJreMelrrbr uso6paxenua.
O4uaxo, B cuJry roro qro [I,rccenTop f,BJIffercfi upra6opou 6eg nanounenufi'

clrruaJra, roctegnuft r4aMepflercfl ToJrbno B ToM aJleMelrrg, noroprr.fi rraxoAurcn,
na gua{parue, troeroMy upegeJlbnr,rft I{BaHToBbrft BbIxoA Al4cceKropa paBeH
HBaHroBoMy Bbrxogy ero {oroxaro4a, AeJreHHoMy Ira qucJro'}JreMeEroB's uao6-
pa)fieHr,ru. Coqnenenrae Auccer(ropa c aJrer(rpouno-onrr{qecfiram upeo6paBoBareJrem
trosBoJrEer Co3[arb rra BpeMfl cr(aEupoBaHur uao6pamenur 6y{ep EJrrr pexrrcT-
plrpyeMbrx {ororon Ha JlroMrruecqeurrroM anpaue SOII aa cqer Honesnoro Bpe:
r{eHrlr BbrcBesr.rBaHufi rrouuro{opa (uecxomxo uunlucexyuA) lt reM caMblrfi
tpu6.nurxaer crrcreMy K MEoroHarraJrbHBIM trprreMHr4r(aM rrBJryYeHrrfl.

PsA Auccexropurrx crrerrpoMerpoB B Teqeufie troqru AByx trecfiTnoB Jrer
ycEernllo rrprrMeHflercfr. Trpv. acrpoHoMuqecHrrx Ea6ilroAeHfiflx Ha Jhaxcroft o6-
cepBaropr{r.r, o6cepnaropuz l(zrr-fltr{K, B yurrBepcrrrere Outapuo (CIIIA) u AP.
12-41. Ileporrfi orrbrr paBpa6orxu oresecrBenuoro crrenrpoMerpa na 6aae 4rc-
ceKTopa, coqreHeHHoro c onlloltacr(aAlrbrM 3OII, npuna[Jre]fir{r I. H. Alexce-
eBy uB CAO AH CCCP.

Huxre trpr,rBoAI{TcE otrucaHr[e Auccer(roproro ctrexTpoMerpa, co3flflHrroro B;

ltpuucxoft acrpo$raaravecxofi o6cepnatopr4r4 c yqeroM orrbrra, rroJl]Eolrnoro B,

CAO.
IIpz paapa6orxe crrcreMbr ylrpaBJreHI4a rpz6opor"r u c6opa zn$oprrraquu ilpu-

MeuflJrrrcb COBpeMeHEbIe CpeAcrBa BbIsIlCII4reJIbHOft rexrranfr fr atrtraparyprr
IGMAH. AsroMaruaaqug Dr(ctreprrMeHTa Ee roJlbr(o crlrJlblro coxpaqaer BpeMEr

el]o u0IIoJIIIeHITE, IrO U BbTBOAUT ero Ha HarIecTBerrHo 6ouee BbrcoHtrfr ypoBeEbr,.
tro3BOJIffE, BO-rrepBbIX? perrlcTpEpoBaTb rrpor{BBoJrblroe ftoJlurrecTBo 6rrcrpoupo-
Texaroqux trpoqecooB, Bo-Bropblx, trpoBo4lrrb lrpeABaprrreJrbllyro o6pa6otny
troJryqerrHbrx peByJrbTaTOB, B-TpeTbIrx, upr{HrrMaTb pelfle]e.us. o6 usueEerlr{rr II&pO+
MeTpoB trpoBeAeEus emCtrepIIMeHTa HeIIoCpeACrBeHIIo B ero xoAe? IITO oGO6eEEO

Ba)fiEo rpz pa6ote B perr(EMe peaJlbuoro BpeMelrr.
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2. @yurquouanbHafl cxeua
rr ocHoBHbre lrapaMeTphr c[er(TpoMeTpa

B"rron-cxeua ctrer(rpoMerpa tror(aBaua Ha puc. 1. tr{ao6parxeHr4e ctrexrpa crpor4r-
cE clrenrporpa{on na nxo4uofi Borror(onrro-ou:rr,rsecnoft ruaft6e Soroxaro4a SOII
u uepeuocl{rcfl c yMeHr,rrreHr{elr n 1,5 paaa Ha JrroMrrHecqeurnrrfi Br(paH r4 qepea
BoJIonoHHyIo orrrr4r(y na {oroxaroA Ar4ccexropa. Onruuecxuft HoHraKT r{e}fiAy
Aucceftroporr u SOLI Aocrllraercfl trpr4MeHeHrreM rrMMepcr{oHrroro cJrorr. Srerr-
poIIHoe uao6paxteu[e ctreftrpa B trJrocnocrrr Br,rxoAHoft gua6parnbr A]rccel(Topa
noHrpoJrrlpyerca Berrrqnnofi ycxopflrorqero Harrpfl)fieur,r* U"" rr roroM {oHycu-
poBr(I{ .frtr n o6uorxe (DOC ({oryczpyroqeft orxJronxroqefr cucrelrn). flo46op
nou6unaqufr. uyc r4 10 [oSBoJrfler r43Mer{fiTr, Macrrrra6 e.nenrpoHrloro uso6paxe-
rrtrfl B 4 paaa. floroH arrexrpoHoB, rrpoxoAflrqrafi uepea Bbrxo4Hyro 4raa{parlry,
vcr{JlrrBaercn 4uuo4nofi crrcreMofi yMl{o}nr{TeJrfl r,r trocryrlaer Ha r{MtryJlbcublft
ycrrJII4reJIr, c peryJrrrpyel,rErr,r iloporoM ArrcHprrN{r{Haqun, Crarua;i or ycv.trvre[rtr
rroAaercfl Ha cserrrr.rn ItANiAIt c ruupnuofi troJrocrr 20 Mfq, upeo6paayercr n qu$-
poaofi KoA r{ paBMeqaercfl B traMrrr{ 3BM <S"nexrpouuxa-60) crrcreMbr (ME-
PA-601. fIo napauerpa,lr, BaAarrur,rM c repMr.rHaJra oueparop a, qn{po-aHaJroroBble
.rpeo6paaonarerrr{ [tAMAIt (I]A|I) nr,rpa6arnnaror Berrr{qtrrry Harrpfl?nenafr. U*
w- Uy, r{oropr,re c noMotrIbro 6.rronos (OTHJI.X) u <OT}tJI. Y> aagaror BIraqeHr{E
sor{oB I*v I, n o6rtornax orxJroH.rrrotrIeft cucreur,r. B upoqecce ua6rro4euraft se-
.JrIdqI{Ha U*uauteutercfl tro .nr.ruefiuolry BanoHy B rrpeAeJrax, BaAaHHLIx oleparopoM,
tr otrpeAeJrfler cqr,rrbrBaHlro yqnsr*u aJrer(rpouuoro r.rao6pamerrrlfl rlo crpor(e, a Be-
rr4tII4Ha f/r,, octaaancr, trocrofiHHoii, o6ecueur4Baer crrr.rrllBaHr{e toii crpoHu HaApa,
rrra Hotropoft paBMeqaerca raao6paxeErle cler(rpa. Paaueprr nr,rxoguofi 4ua{parum
{I4ccexropa paBur,r 0,1 X 0,4 uu, pa6ouee none (xanp) cocror4r rae 64 crpon uo
256 neaaeucuMbrx aJreMeHroB. Paapnguocrs qu$po-anaJroroBr,rx npeo6pasooare-
:nefi noeponger troryrrr,rr*, 7024 Ar{cxperHsrx Brraqeur{fl Bbrxo[Horo Hatrpfl?r(egtrfl
&, TaHr4M o6paaolr, cqr{rr,rBarr, B crpofie 7024 ena.rerrr4fl c uepeHpr,ITI{eM tro qerr'r-
pe DJreMeHra. To lxe car{oe rril{eer Mecro rr rro r(aApy: Mo}nHo crrurarb L024 crpoxu
c IrepenpblTrleM tro 16. BoeuoxtHa Jrro6afl r(ox[6r4HaqrrE arr{x BeJlrrqrru.

Plrc. 1. EnoH-cxerra clenrporlerpa
CofipaqeHufi: q)OC 

- oor{ycupyrorqarr rr orHJrorlfironIafi crrcrcMa, @OHyC - 6ro}t rora $oHyclrpoBltl,r Arrc-
ceftropa, OTltJI. itr u OTHI.y _. 6roxr.r ro}(oB pa3DeproH no X Lr y, yCH.If 

- 6;roH ycfiopElonlero Eaupfl.
,r(eHr{n EtrcccHropa, yCIIJII4T.- LInnyrEcHrui ycu.nurelr, UAII - 

qlrr[po-auanoronrrii upeo6paeoaarenr,

AI4HAMO - tucl:rcfiusrit Ha6op MoAyircr:I, HH - 
Hpellr-HoHrporrep, IPA@ I{-306 - rpaoonocrpourerb,

AIIIy - 
qr$poneuararorqee ycrpol:rcrlo, HIMA - Haltonrr?eJ1r, IIa rr'r6HLIx NlarHurHbrx Atrcr(ax
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Bu6op pa6osux suasenlafi ycnopflIoqero Hanpfilnsur{r, roxa $onycupouxr,
I[ ypoBHfl Ar{cHpr{r{r4Harulr[ ycr4Jrr{TeJrfl, Ba[aBaeMblx c Tepr{I4Ha"[a otrepaTopa rr,

otrpeAeJrflrorrlr4x pemr{r\{ pa6otrr Arrccenropa, a rar(me uo46op Hatrpfl}r(enl4fi uuta-
Hrrfl [r4ccexTopa rr SOfI ocyqecrBJrerr trpeABaprrreJlblrbrMrr r{ccJreAoBaHI{flMIr paB-
peuiarcrqefi cnoco6Hocru, cserubrx xapar(reprrcrrax I{ orHolrreHrrfl crrrHaJr-myM,
nilE paarr4rrHbrx aHBeMrrJrflpoB AuccefiTopa n ;ra6oparopHblx ycJIoBuflx. MeroAlrna,
rogo6urrx [ccJreAoBaHrafi no4po6uo rasiloffieHa n [5].

Itourpo.rr, Ba Har(orrJreHr4eM cr,rruaJra or ctrer(rpa BBeBArI B trpoqecoe na6rroge-
nraft upozanoArrrcfi Ha reJreBIrBrdoHHoM MoHl4rope, crpoflrqeM B BaAaHHbIe IrHTep-
BaJIbI BpeMerr{ ctreI(TpaJrr,Hylo $yuxqram c troMoq,bro gucnnofiuono ua6opa MoAy-
neft ItAMAlt <<.(I{HAMOT>. Peay;rnrar na6rro4erurfi uoxter 6rrm nnnegen n qlr{-
poBoM BrrAe Ha repMrrHaJr otreparopa u.nu qra{poueqarb., oto6panren n rrpa$uue-
cr(oM Br{Ae Ha reJreBr4arrourroM MoHrrrope u;ru rp a{ouocrpor{reJre H-306, Baflr{carl
ra rrz6xou Marur4rrroM Ar4cfie rdJrr{ trepeAaH tro JIrrHr{Id cBflBrr s 3BM CM-4.

Outraxo-rrexauusecxufi 6rox, paapa6orannrrfi A. (D" Jlaryrr.ruru, troBBoJIEer
Ea4e)fiIro ra 6ucrpo trpor,rsBo[r,rrr, Iocrr4poBouur,Ie pa6or6l, cBgBaHH],Ie c opI[eHTa-
qraeft rrrxo4nofi rqenu Arrccer(ropa rronepeH Ar{cflepcrdrr ctrexrporpa$a n opueHra-
qr.refi orHnourrcqefi clrcreMBr B coorBercrBr4rd c HalrpaBJrerrrleM cler(rpa. r{"nx ucx-'
JrloqeHr{fl Brrlrtrnmtr [epeMeHnbrx MarHr,rrHEIx uorefi, BoBHLrKaIorqI{x B or.ItJroIrEIo-
rqeft cr.rcreMe, Ha aJrexrponHyro orrrr4r(y BJrer(rpocrarl,Iqecxoro 3OfI. uocre4-
nufi aanrroseu B Marnrrrnr,rfi axpau r,ra aJrerrporexHrdsecroft nraaxoyr,nepo4lrcrofi
craJrrr, orolr{E{er{Eoft n neqra trpr4 TeMtreparype 900' C [o ctreql4aJrrnofi texno-
JI O TI4I1I.

@oroupr.rerunrrfi 6roH ctrer(rpoMerpa trprrMeHflercfl B cocraBe co,cner(rporpa-
{ou UAGS, r4Meroqrril,r Ar{cilepcr{u }ra Bbrxo[e cBerocr{JrbHofi ralteprr 50 u 100 Alwtr,
ru6o ycranaBJrrrBaercfl n {oxyce repnofi HaMep},r ctrer{rporpa{a xyge 2,6-lr re-
Jrecfiotra, pa6ouaa ,qr.rclepcrrfl 3 A/uu. OcHosurre trapaMerpr,r ctrer(rpoMerpa trpu--
BeAeHbI s ra6rraqe.

HaLrMeuoBaHue Ilapauerp

,(uauaoon crentpanruot syBcrBtrTelbuocru
,{ualrerp lpororaroga EOfI
flrauerp {otoraroga Auccer(ropa
O6qee qrrcJro gJreMeHToB r(agpa
Paaruep nrrxoguofi 4ua{parrurr
flncnepcrr (upr gucrepczr ctrer(rporpa$a 3 A/rrlu)
Paapemaroqas cuoco6nocm (grccenrop + AOil)
rlucro perucrpr4pyeMbrx rosen ctrerrpa
Bpelrr o4uoHpatrot onctroauqur.r B oJreMeHTe

Bpeux oguoro c(aurrpoBarrts. 256 EJreMeEroB crponu
Mancurramuoe qucro Eerrpepr,rBrrrrx onarrzponauufi
9racno reMuoBrrx rrMtryJIBcoB trpll T:2fr C

4000-8000 A.
1r0 uu
25,6 urr
256x64
0,1X0,4 Irtu
0,42 Alowuewl
2 arelrenra
or 7 Ao l0%,
ot 0,06 go 32'uc
or 0,015 4o 8 c
32756
0,3-0,5 nun/c'sneueut

Itpunan cler(rpaJrbrrofi uyncrnrareJrbHocrrr {oroxaro4a SOII uplrneAeHa Hai
ptc. 2, rrB Koroporo Br.r[Ho, qro Mancr.rMynr aS{exruBu-ocrrr {oroupraeltuoro 6no-'
xa ctrer(TpoMerpa coorBercrByer EJrI{He BoJrHbr 5200 A.

Baxrnuu trapaMerpoM cucreMr,r f,BJrflercfl ee peanqrra rra BacBerxy urIocKI{Ml
IroJreM (uctounraxoM cBera c f7 : c ru6o Ix : klu * c) u ee c:ra6ulrnoct, Bo Bpe-
Merrrr. B o6rqeu cryrrae xapaKrep peafiqr4r,r Ha rrJrocHoe troJre AoJrlr{eH orlpeAerltrrb-.
cE BorrubrMr{ x ap ar(Tep rrcrr{KaMr4 rryB crB rrreJr bHocrrr {orox arogos E OfI rl [uccefi-
ropa (cu., HarTprrMep, [6]) u aanucerb or uoJro]neHrrfl lrao6pameurrf, cnexrpa Ha,

{oroxaro4e 9OIL [tpoueroro, xaxIroRaBauo n [6], BoHHblexapaftrepr4cluxu Soro*
HaTOAOB 3aBr4CflT OT AJrr{Hbr BOJrHbr tra[arotrIero r43JryqeHr4fi. B Crany r{3JIO}fieH-
Er,rx flpuqr.rH peaHqtrfi Ira uJrocKoe rroJre AoJr?r{Ea onpeAeJrffrbcfl AJIrr KoIrKpeTEbrx.
ycrauoBoK trapaMerpoB ctrexrpoMerpa trpr4 na6nrc4eur.rrx crlexrpoB BBeB[. C aroft,
qeJrbro trepeA rqeJrbro ctrenrporpa6a Hyge 6rua co6paHa orrrr.rqecr(aa cxeMa, rroa-
BoJrrrorqafl trpoer{TrrpoBarb rra Soroupueunrrfi 6ron Hetrpepr,rBHuft cuerrp or JI&M-
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Ptr.c, 2, Itpr,rnan cflerrpaJrb-
noii uyncrnr,rreJr6uocrr{ {o-
Torrpr.rerruoro 6;rora crrer{T-
polrerpa

Pnc. 3. Hpunne peaxqr{rr
{oro6nora crrenrpoMerpa rra
SacBeTr(y IIJrocRr{M IIOneM;
JV - rouep HaHaJra

rrrrr HaHaJrr4BaHrrfi. tr4s-ea 6o.nr,ruofi Ar4crrepcr.rr4 cneftrporpa$a orHnoueHr4eM pac-
rrpeAeJreHr4rr DHeprr4r{ B-cIIeKTpe JraI{rIBI oT Jrr{IreiaFroft aasracuMocrlr Ha yqacTHe,
rre upenlruaroqelr {00 A, }ro;N}Io npeHe6peqb. I{a puc. 3 npuneqeur,r Hpr4Brre pe-
aHqr.lr{ }ra rrJrocHoe rroJre LIeHrpaJrbHoro ytracrr{a $oroxaroga SOfI [.nranofi n 15 rru,
'rroJlytlslllrure Ha AJrr,rHe BoJrrIbI 6000 A no 400 TorIr(aN[ c rlepeHpr,rrr{eN{ tro qerbrpe
aJrerfe]rra. Hpnnrre 2-4 cooroercrBylor rrIrArrBL{AyaJTEHBIM EKCrroBr{r.Ir4flM, noJry-
,qeHHbrM c r.rHrepBaJroN[ B t rr, I(pr{Bafl 7 - cpe4uee no rpeN,r }HcrroSr,ri{r{frlr. Bce
irtpr{Bbre rrprrBe[er{br B orHocl{reJrLllblx eAI,IHI{I{ax. tr43 pI4cyHHa Br4A}ro, vro o6qr.rft
xoA nprrBbrx peaHrlr4rr Ira II,[ocHoe rIoJIe Ir ilIecrl{ble rIeoAHopoAHocTr4 He [peBbr-
rrraror 1,0% t cra6lurr,Hll Bo BpeL{eHLr. Orcroga cJre4yer, qro BoBMo}rrHa HaAemHafl
,peAyr(qrrfl AJIa I{x yqera.

.3. Ilporpanruuoe odecnerreHr{e
'Vupar.nenne., 

HoHTpoJrb I{ recrl4poBaHl{e cnexTpoMerpa, a rar(}r{e [peABapr4-
.reJrbHvro o6pa6orHy peayJrbraroB BblrroJrHfler paatsI{rar clrcrex,Ia rrporpar,rMHoro
o6ecne.reuns. Houu;rexc [porpax{N{ HalrlrcaH Ha EBIJHax acceN{6JIep r,r r[oprpau g.nn
3BM (N,itrPA-600 nprr noAAeplfir(e orepai{r,ronrroft cr{creMrrr RT-60. B Houn.nence
lr4crroJrb3oBaJrrdcr, Henoropbre nporparfMHtrIe cpeAcrBa, coaAarl]Ibre s tr4flO CO AH
CCCP,

flporpalmrnbre cpeAcrBa yrrpaBJIeHl4fl I{ r(oHTpoJrtr Mo}I{Ho paBAeJrr4Tr, I{a cJre-

.Ayroqr{e cocratsHble 6.noHu: 6.nox nr,t6opa u ycrauoRHr.r pa6ouux rrapaMerpoB, 6"non
,ucno.nlrenur, 6"nox perrrcrpal{rrr{ rr BI{3yaJrl4aaIII{I4. BCe CsOu {yUnr1r,rr.r nporpaMMbr
ocyrqecrBrrflror rrocpeAcrBorlAI4aJrora c oleparopoNl. PaccMorprau {yuxqr4oHaJrr,-
,rrbre IlooMolltuocrrr, BaJrolIteHHLIe B Halr{AoM 6roxe.

1. Enon nrr6opa r4 ycraHoBr(Ia pa6our.rx ilapaN'IerpoB BblcBerruBaer Ha axpaHe
TepNrr4gaJra otrepaTopa ua6op [r{peKrI4B ll aua-reulrft [apaMerpoB, BBeAerrl{brx
c cr{creMHoro [r4CRa IIO yN{Ortlanurc. B ua6op AI{per(TrrB BxoAflT TaKI4e, r(aH:
ycTaHoBr{T6 BpeMfl Har(onJreHr4E B OAIIOM AJreMeIlTe, yCTaHOBT{Tb HaqarbHylo IIo3I4-
qtrrc cHaHUpOBal{r4ff, Irrar }I qllcJlo IIIaIOB, IIOJIOE(eHI{e CTpOI(L{ CfiaIII4pOBaIII4E
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B HaApe' yCraHoBI'ITb SEaqeHI,IeycHopflIolqero EaIIpflmeHulfl.u roHa {oHycrrpoBr(rl,
aaAaTb uopor AI4cnpr4Mr4I{a\uM yctTiluTeJrfi, otrpeAeJrrrrb troJrHoe r,1 [poMe]fiyToqHoe
sl{cJro aJIeMeHTapHbIx ar(ToB cr(aHl{poBaHufl. flpI4 rrBMeHeHr{r{ ycJroBr4fi sr(clepu-
Merrra orleparop l4Meer BoBMolltHocrb Bbl6opoqHo I{BMeHrrTb rro6oft trapaMeTp.

,(na r.rcc.reAoBaurrfl perfir4MoB pa6orur DJrer(rpoHHofi auuaparyphr coBAaHr,r cre-
rlr4aJrbEr,re recrr4pyroqr4e [porpaMMHbre cpeAcrBa, a 4.nr nr,r6opa [apaMerpoB r430-
6paxenua - cpeAcrBa pa6orrr c reJreBr{Br4ouHbrM MoHr{TopoM. flrapexruna Jrora-
Jlrrsal{r{r4 cnel(rpaJlbl{oro yqacTHa AJrE cHaHr4poBaHr4fl Br,rcBeqr4BaeT Ha MOIrr.rTOpe
noJIHyIo o6.nacr:r, 14 c rloMotrIblo MapxepoB rroBBoJrfler BbrAeJrr{Tb r4rrrepecymqyrc
ee qacr[,. AHanorrasHo pa6oraer AI4per(rr{Ba Jror(aJrr4Bar{urr cnexrpa rro na4py, rrpu
ST0M BbIcBeqI4BaercE uonepeuur,rfi pa3pe3 rroJItI, cocrasreHHr,rfi I{B cyMM npoAoJIb-
HI,IX CKAHOB.

2. Enor r4cnoJrHeHrrfl peaJrr4gyer calry pa6ory Ar{ccexropa HaK cr(aHr4pyroqe-
ro up u6op a. Cx anrr A JII{Te Jlbuocrblo rrop fl Ana Hecr( o Jr r,H t\x MrtilrucexyuA cyMMr{-
pyrorcE B traMErr{ lrr.rxpo-3BM u qepes qrrcJro, paBHoe saAaHHoMy rpoMe}fiyroq-
HoMy ltoJlllqecrBy cHaHoB, BbIcBeqr4Barorcf, Ha ar(paHe MoHr4ropa. tr4cuo.nreyeurrfi
upoqeccop o6ecuesr4naer Mar{cr4MaJrb}ryro cKopocrr, cHaHr4poBaHr4fl, paBHyro
60 MKc Ha eJreMeHr paaperxeurrfl Araccer(ropa.

3. B.rrox perrzcrpal{Iru I{ BI4ByaJrI4BarIrar{ rroBBoJrfler Br,rBeorr{ HaxoureHHyro
rau{oplraquro Ha repMr{HaJr, MoHr4rop, rpa{onocrpor,{reJrr, u.rru qusponeraru , ia-
rrr{carr' ee na ru6xraft gracx (MEPbI-60r. IIp, o6parqenuu r( Ar4cr(y rpor4cxolr4r
.Barrr{cb cler(rpa B BrrAe nocJreAoBareJrbHoro $aft"rra c coxpaHeHr4eM Bcex arpu6y-
ton 4annoft aHclloBr{ql4l,r n 6.noxe I,rHAeHcHoro Saftna ouucanufi. Eu6.nnorexa
rpa{uuecxoro o6ecneserrl4r noBBoJIfl er aaAaBarr, B [r4aJroroBoM pe]r{rrMe .nro6rre
ycraHoBnrr AJrE npe4craBJreHrrs rpa$uxa n ygo6norr nr.r4e,

_rlporpauuHbre cpeAcrBa recrr{poBaur.rfi, rocrrrpoBnrz r,r arr6opa napaMerpoB
pa6oru aJrer(rpoHr{oft auuaparyprr SynxquoHaJrbuo AeJrrrcfl rra re }fie rpyrrnrr.
,Ornrerunr Jrr{rrr6 crp ynrypy 6nox a r4crro Jrueur4fl .

Brox r,rcuoJrHerrrrfl r.oBBoJrfer peaJrrlBoBar], cJreAyroqre rrpor{eAypr,r.
1. Brr6op BerusuHr,r rona {oxycr4poBr(r{ r{ yc*opflroqero niupa,x6ur.rs. pea-

JrI43oBaH npoctoft aJrropIlrM uepe6opa AByx trapaMerpoB c Br{ByaJrr{Bar{raefi xour-
poJrrrpyeMofi cuenrpa.ussoft rranrzr.r B pealrbHoM BpeMeHr4.

2. C.rerEas xapar(Tepr{cruna. Ctpotrrcrr B peaJrbHoM BpeMeHrr rrpr pyrrHoM
r{sMeHerrr,rr{ rrr{TaroqeIo BBrcoHoro Harrpfl }fi errr4fl ,

3. Oruoureuue cutttarlmyrr, SanucrrMocrb Haxo[r4Tcfl Kar( orHomeHrre AByx
SaBl4cl{Mocreft, xax4aa rra Itoropbrx rroflyqaercfl rryreM aflropraTMr,rqec1oro 1rB-
MeHeHI4fl BeJII4qI4HLI nopOIa AI4CI(pLIMI4HaqI4I{ yCI4JII4TeJIfi AJIfl SacBeqeHHoIO I{ TeM-
HOBOTO HaApa.

flporpalrunble cpeAcrBa npeABaprrre.rrr,noft peAynr{rdr{ rausoplraqur{ Bnilroqaror
s ce6s guanoronrrfi MoAyJrb HopMrrpoBanraa cneHrpa n rrruefiuoMy Kourr{HyyMy,
yser peaHqI4I{ Ha SacBerr(y trJrocr(r4M rroJreM, BBrsr4cleHr,re cpeAHeno cler(Tpa no
paSHr,rM 3r(clo3r4ru4flM rd nocrpoeHr4fl paSHocrefi cepr,rra c[er(TpoB, flporpauua uc-
noJILByeTcE ,4JIfi fioracxa IIepeMeHl{octrt 4etareft cflexTpa rrocpeAcTBolr rara6o.nee
'Tpr'rBrzaJrbHbrx aJrropI4rMoB, r(oTopbre yHJraAbrBarorcf B AocTaToqHo orpaHr{qeHHEre
BlrqucrurerErrlre pecypcrr uranpo-3BM <S.uexrpouraHa-60>, nxo4aqeft B r(oMrrreHc
crrcreMbr <MEPA-601. I(axgar AI4per(rI{Ba rrporpaMMbr r.rMeer BhrxoA rra reJreBr{-
.auonurrft MoHrrrop, T. e, npoqecc o6pa6orxu rre rrBJrrercrr aJrroprrrMrlBr{poBanrrbrM,
a crpordrcfl Ha Baar4Mo[eficrnua c oleparopoM..

Cne4yer orMerr4Tr, 6onsuroe [pr4xJra4noe anaqeuue ra4eft, nrrcxagauuux s [71
no rIoBoAy r4epapxI4qIIocrl{ rrocrpoeHrrfl trporpaMMrrbrx r{ Bbrst4cJIr,rTeJrbHr,rx cpeAcrB.
Tan, n AaurroM c.rryqae I4crroJIbsoBaJracb AByxypoBeHrrar cr{creMa pa6oru c-o6nex-
raMr{ ylpaBlre]Jufr - B crarr4qecr(oM pe)fir4Me o6pantreune H atr[aparype ]tAMAH
rrporrcxoAl{Jro r43 cpeAbr {optpana, a B AI4EaMr4secKoM - r4B cleqr4aJrbHo rratrr4caH-
Horo acceM6.nepuoro MoAyJrfl, xoropr,rfi orrrr4Mr,r3r,rpyer BpeMfl o6paqerun. Paa-
BrrBaeMafl B orAeJre Qlarax4 BBeBA cereBaf crpynrypa B6rqr4crt4rerrrrr6rx cpeAcrB
B Br,I[e cBtr3rr lrunu-3BM CM-4 u uuxpo-DBM <3"nexTponraxa-601 uoano.nur cy-
qecrBeHIIo paC[II4pIITL OrrepaIIIIoIIHLIe BoBMo]IIHOCTI4 yIIpaBnnrOqefr CpeAbr rr TeM
,caMbrM SHaqr{TeJrr,Ho paSBr4Tb o6parryro cBfl3b Me}r(Ay oneparopoM r,r o6rexrom
ytrp aBJrerrrrE.
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4. flpegnaprrreJrbnbre peBynbrarbr na6trrogennfi

Pa6ouar4ucnepcuE (0,42 Alercrvrenr) grx crefirporpa{a xyge 2,6-u renecro-
ua otrpeAeilEJracb tro JIUITIIEM Eeolra SfictroErrpoBarrueM crreHTpa oT JraMtrEr c Iro-
nLrM r(aroAorrr (Ne * Iu). Ha puc. 4 upuaeger upuMep perzcrpaquu ctrenrpa JraM-
un s o6ilacm 5200 A.

Ha puc. 5 trpegcraBJreubr peayJrbrarrr ua6nro4euuft yqacrna upo$uan H6o

B ctrexrpe a Lyr, troJryqeuubre 30.06 1985 r. Bce npznue trpuBeAeuBr B oruoctr-
TeJIbEbIx e[r{Hrrrlax. Hpunax 2 coorsercrByer rpeM rreaaBrrcrrMbrM uaMepeur.rsM
upo{unn iluufrfr. c axctroauqusvu. 12 man. B resesze xamgofi anctroBtrqtru
B npBrJrbxx tfrrrytfr EarorrJrerro ro 27000 r,rMtryJrbcoB. Itpzrar -/ orpaxaer peam-
quro {oro6Jror(a ctrerrpoMerpa rra BacBerny trJrocrr{M troJreM, a npraaax 3 -upo{uus H6r, ocno6oxgennnrft or peaxrlrrrr cucreMEr rra trJropxoe.troJre. ,(rx cpao-
EeHr{E trpuBeAeu r{HcrpyMerrra.rrurrfi npo$ntr, troilyqesubrfi r u4enruvnrrx yC-

Pte. 4. Cnerrp Heoua B o6;racrn 5200 A
N - HoMep r(arraJra; qlrcJro HaHaJroD 680 c neperpbrrfieu [o qerr,rpe aJreMelrra

Prc. 5. Ilpoftra.rr Ho n cuerrpe a Lyr
.lV - uolrep }iaHaJra; 'rHcfio xaBaroB 160

+42

-42

-44

/Y

Puc. 6. Ysacror crrexrpa a Boo s o6racru firsuri D Na

+44

-44

I; vuc.ro rauanos 150

Ptc.7. flpo(pr.rrrr; Ho r cnenrpe 28 Cyg no na6,nro4enr.rsn 01 u 02.08 1985 r.
qucuo ftaEaroB 45; ceMeficrBo r(puBbrx 2 fi 4 - uHArrBu[yaJrbrrEre pa3rrocrr,r or cpeAHero cIIeRTpa
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Flrc. 8. flcpoltennocrs upoSllnx H., n creHrpe

28 Cyg 02.08 t9B5 r.
B'rngy flofta3arI cpeAHIIii crIeHTp Ba nepuog ua6'rIogenufi'

CBepxy BHI,I8 - 
pagrlocrlr or cpeAHero cfiexTpa Bo BpelIeI{-

.fioii xrRare 6h10m. ItaxrAafr fipllDaE paBHocrII noJryrlella Yc-

peArlcHrreM trByx coceAlll x lrsnepeuuii

.JroBrrflx,- :I-puFafl 4. IJa prrcyHr(e BrrAHa

xopolxafl rloBropfleNrocrb [eTaJrefi ua upo-

{lurre nunnr,r npll paBHbIx sxcno3rrql'Iflx.. 
Aru crarl{crl'Ialecxofi or{eHHn cra6ranr,-

rrocrl,I pa6otrr crrenrpoMerpa 6rr.rrlt trpoBe-

[eHbI 17.05 1985 r'. Ha6JIIoleHIrfl Apyroro
Jrurrgapta, a 13oo, B o6racrlr lunrnit DNa I.
B resenfle .raca 6],r.rro rloJryrreno 12 axcuoau-
qr,rit uo 2m30s. B re'Ieulae HalltAoft cxcrloBI4-
r{r,rlr Har( or.II euo no 20 000 - 28 000 lrlruyn lc on

B o6Jracr[ HerrpepblBHoro cfiel{rpa. Peayl6-
rarbr Ha6.urc4enuti npr{Be[erlbl ua pr'lc. 6 n

orrrocr4Te,rlbHllx eAI'IHIII{aX. HpUnar I upe4-
craBJrfler BCe 12 I'IcxoAFIbIx I'rauepeuufi
cler(Tpa, eA[Hoo6pasHo ]IoprlllpoBaHH],Ix R

ypoBrrro Kollrrrl{yyx'Ia. Ftpunaa 2 coo:rsercr-
nyer aplt{rlerflqecxoMy cpelrler'Iy ns 12 tz
ltepeuufi, a HpL{BaE 3 orpaxraer paaHocrr{-
r4HAr4Br4AyaJrbHr{x r.ranepeuLrft or cpe[Hero. fIo peByrIr,raraM na6;rrc[euuft
cr Boo ofipe4eJrer{o orrroureHrre crrrnaJr/IxyMAJrrr r(oHrlr}IyyMa, paBuoe ^1.25, uro
coorBercrByer cpe[HeKBaApar[qHofi omu6xe oAl{oro LIBMepeHIIs 0,8 % . Aua-
Jrorr4qHafl OqeHr(a [JrE HopMaJrbl{oro sanoua paclpe4eJreuun (22 000 zuuyrncon
B norrrr{HyyMe cpeAHero cueHtpa) [aer orHorlreHr{e clrfHal/mym, panuoe 150,
r. e. o' :0,67 %. CneEosareJlbHo, AarrHafl cl4creMa perr.rcrpaqr4ws 7,4 paga yBe-
rr.rsuB aeT Arrclepcl4!O B r{3Mep eHI4I'r r4rrTer{cl{BHOCTr4.

Oqeuxa BoBMolnHocreft cuexrpoMerpa AJrE perrteurrfi BaAaq uo 6r,rcrpoft cueHT-
pa;nruoft nepeMelluoctra Be-aneeg-[por4sBeAella [o ua6,nro4euraalr npo$ra.na H66

o crenrpe 28 Cyg (mv :4,99, B3 Ve). Cyulectnyer o6ruuprrafl rrrrreparypa ro
trepeMerrHocTr4 aMIlCCrlI4 Ho n cuexrpax Be-aoe3A oT HoqIlI ft Hosu. Saperucrpu-
porana rar(Ete lr 6oree 6ucrpaa Sorolretprnuecr(afi I{ c[er(TpaJrbuafi rrepeMeHHocrb
psna Be-aeeB4 B reqelrl{e cyr-ox [B]. llo {orouerpuuecxr{N{ ua6nro[enrasrt [91
naft4eur,r r{BMeHeHI{fi 6necHa 28 Cyg c replroAoM 0,7 cyr, a s [10] o6napymeua
nep eMeHrro crE, sKBr4B arIenruoft IIIlrp I4I{br o[rlc caL Ho ( o cr o 6 o rx4e]{uoft or a{{exron
uarueueur,rs 6necna) c fleprroAort 0,7 cyt r,rJII4 HparHLrM eMy 0,35 cyr.

Ha6.nro4euur upo{u;rn Ho e cuexrpe 28 Cyg c Ar4ccer(ropI{LrM crexrporferpoM
n Soxyce xy4e 2,6-u rerlecxona 6r,rrra nponegeusr 0t lr 02. 0B 1985 r. I4a-aa 6o.nr,-
rrroro Macmra6a uso6palHeIrIrE BBeBAbr Ira tqeJrl{ cfie11rporpa$a nyfe BpeMf E]tc-
tro3trrltrlr cyqecrBeHHo BaBlrcrrr or RarrecrBa raao6parxeul{rr BBeBA B Horrb na6"rrro-

.,qenuft. lloatovry 01.08 aa 5l'25' noryqeHo 27 weurepeurlfi npo{n.nn Hd c oHcno-
sr{qrrgMr{ 10lruu, [prr Dror,I B r(olrrl{IryyMe B cpeAr{ent 6d.iro HanotrJlelro no 2500 llu-
.tryirbcoB. Broporo aBrycra rrpll xoporurax raao6pameul{fix aa 6h10m 6rrno nony-
seuo 60 nauepeuuft c arcfioarrqrasltr,r 5 Mrlrr r{ no 3500 r{MrryJrbcoB B nolrrlanyyr{e.
Ha puc. 7 upegcranner{Lr peayJrr,ratrr ua6.rrro4eunft 28 Cyg. Etpztore 7 v 2 coor-
BercrByror cpeAIreNIy, HopMIrpoBal{Horry H r(oHrr{Hyyuy upo{unm Ho u paauocrrrt
r4r{ArrBlrgyarrr,rrbrx r,rartepeuufr or cpeAHero aa 01.08. Itpunrre 3 w 4 - ro }I{e [rrfi
02.08. llo prc. 7 uontuo cAeJrarb crle4yloqlre BbrBoAbL

1, trlurencuBrrocrb orr,ucctnfi Ho n 2 pasa upeBbrrrraer r4lrreHcl4Buocrb noHTrr-
rryyMa.

2. I4urescrrBr{ocrb rrr.lr.vtrt 02.08 noapocJra [o orHorrreHrrro x 01.08, orHoIIreHI{e
JrHrerrcr{BHocrr{ crrHero ItoMrloIreHra K KpacHoMy He r{3Me}II4JIocr (npunsre 1 tt 3).

3. flo certeficr:saM r(plrBtrx 2 w 4 eugwo, qro rtMeJra Mecro u 6onee 6r,rctpar
rrepe1{er{Hocrt upocpu,na JIITIHI{I{ B TerreHr.Ie Hoqu, rrprrqeM aMtrJrrrryga rtepeMerruo-
or, 0Z.OB 6onrrue, seil( 01.08. !,octouepllocrl taxoft repeMeHnocrl4 Mo]+(Ho oqe-
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Hl4Tb trO BEJII{qI,IHE A],ICNEPCII],I B KOHTIIHYYIIE I{ B D}II{CCI{I{ HO. BTOPOTO ABIYCTA
B err4suHa cp eAHeHB aAp aTUqHOIO OTK JrOHeHr,r s eAr4Hr4qHo Io rrSMep eHr4fl oT cp eAHe ro
B KOHrr4HyyMe cocraBJrser 30/0, r. €. 100 lruuylr,con. TaH xax r.rHTeHCr4BHOCTr,
er\fitccuv n 2 paaa 6oar,ure I,rHreHCl4BHOCTlr HOHTr{HyyMa, TO CpeAHeHBa[paruqHoe
orr(JroEeHr4e B r{eHTpe SMr4CCrrr,r AoJr}r{Ho 6r,tTI, s 1/2 paaa 6oJlr,ure, r. e. 740 um-
tryJlbcoB. Pealnur,re orr(JIoHeHI{rr B I{eHTpe 14 B ItpblJrlflx JII{Hr,rr.r B cpeAHe}r cocraB-
ngror 400 I,IMrIyJIbcoB, sro e 3 paaa 6orr,rue orxugaeuoro. Aua"norrdrrHas or{eHfia
4.ua na6"nroqenLrfi, nolyqeHHblx 01.08 c lreHrruefi AocroBepHocrr,ro rra-Ba rrJroxrrx
raao6pameruafi, qaer [peBrirrreHr.re peaJrr,Horo paa6poca HaA o]rir.r4aer{br}r B 1,2 pa-
3a, 3a r.rcHlroqeHr4eM orAeJrr,Hux nrr6pocon. Ioarouy 4.rrn arofi Aarbr He npeAcraB-
Jrfl eTcfl BoSMOEiIrbrlI cAeJraTr, BbrBoA o neper{eHHocTr{ JrI4Hr,rr4.

Xo4 nepeueuuocrr4 npoSr,r.un Jrr,rHr.rrr 02.08 uorxno Br4[err, Ha pr.rc. 8, Ha xo-
TopoM npeAcraBJrel{bl paaHocrrr orAeJrr,Hr,rx nslreperu,rit or cpe[Hero cler(rpa-
ftam4an Hpr,rBaa coorBercrByer cpeAHeMy r4B AByx coceAur,rx lrirrepennii. rle pw-
cyHKa BI4AI{o, sro B Harrare na6nrogeuufi (nepxuue HprrBbre paauocrefi) rrHreHcr4B-
HocTr, Iru]F'TLrl 6rrna ueur,ure I{HTeHcI{BHoCTrr B cpeAHeN{ crreKTpe r,r c TerleHr.reM Bpe-
r{eHr{ BoSpacTaJra.

B gaH"irroseHlle aBTopbI cquraloT cBorlilI npr4aTHbrr{ AoJrro}r no6.naro4apr,rrr,
A. A. Boapqyr(a Ba rrocraHoBr(y pa6or no coBAaHrlro c[enrpoilrerpa, nocrosu]roe
BHr4MaHr4e r,1 norroulb, a raH?rie f . FI. A"rrexceesa (CAO AH CCCP) 3a HoHcyrrbra-
IIr{r{ r4 rroJreSlrbre coBeTLr.

Bo.nruryro pa6ory npoAeJra"Trrr corpyAHr.rKr{ ltpr,rucrofi o6cepoaropr,ru A. (D. JIa-
ryrl4H, M. tl. Jluuopenxo u O. I{. Maxr.rrr rro ooBAaHrrro orrrrrno-rrexaulrqecxofi u
aJreHrporrHoii .racrr.r crrexrporrerpa.

.(cxa6pr, 1985 r.
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nI,I HSOBbI EgOEIbEI( TU BLI
IJIfl HAMBP CBBTOCnJTbHbTX CIrEttTpOrpA(DOB

I. M. Ilouos, M. E. flouona

Pacc'rtttauu ABa BapI,IarITa rrpoclLrx cBerocr.rJrrrlrbrx Jrr.rrrsoBbrx o6r,enTlrson. Ornocr,rrenr,-
Eoe orBepcrlre o6T,exrr,rnor I:7 tr 7:7,5. flotc apenr.rr rrJrocxoe, yroJr noJrfi 12o. O6renrr,lrrr
cocroflT rr3 qeTr'rpex JrurrS, I,r3 rrr,Ix l{Be cfiJreeHHlrx, a rroroMy r,rueror ne6o,rr,1Jlr,re [oTepII cBeTa
r.I cBeropaccer.rBarrr.re, Bnruerupcnaur.l.E rraxJrougr,rx flyrrnoB ner. I4arorosnenue o6t,exrnnon
He trpeAcraBI,rr rpyAHocrr,I, [ocnoJrr,Ry Bce oIlrrrr{a cFepu.recHax. O6r,erTlrnrr nroryr 6srru
IlplrMerreHBr B cBerocrIJrr,HErx c[eHrporpatpax, r npeo6paaoBareJrflx ([oxycnoro paccroflEr.ra
npra na6.nrogeHl,Isx co cnero'{ra;rr,Tpauu u naoriro4eHi.rfix MereopoB c o6T,eRrr.rBHoii Ilprr3Mofr.
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CAMERA LENSES FOR FAST-SPIIED SPECTROGRAPHS , by G. XI. Popou, M. B. Po-
poDa.- Trvo samples of simple fast-speed Ienses are designed, Field oI vicrv is llat, lonses

are expected to cover 12' field. Lenses consist oI lour rear lenses and trvo rear lenses are'

cemented to reduce light loss and scattering. There is no vignetting in these lenses. All
surfaces are spherical that is thy it is easy to rnahe lenses. These lenses may be used in,

fast-speed spectrographs, for changing focal length, to observe ri'ith color glasses and lor
meteor observations rvith prism installed in front oI lens.

Cserocursnrre cneKTporpa$r,r, ycrauoBJreHHLIe Ha 6o"uEIxr.Ix reJIecxolrax,
Aorrr{rHr,r yAotsJrerBopsrr, pfl[y rpe6oBaHufi. flpexge Bcero Heo6xo[I{Mo, .I'ro6Er

paSMep a' MoEoxpoNraTusecftoro uao6pameHrrfl tr{eJrlr, rocrpoeHHoro cneKTpo-
rpa$oNr, He rlpeBocxoAI,IJI paaMepoB BepHa p cBeronpllerluraxa [1]:

. f,q,:sfrl{o, (I)

.ra,e a - rxrlpr.rHa rrIerII{, h t l, - $oxycul,Ie paccrorHlltr KoJrJrl4Maropa 14 Ha-
MepEr cneHrporpa{a coorBercrBeHHo, T - yrrroBoe yBerl,IqeHue Ar{cneprl4pylo-
ulero DJreMeura (npuauu, glr{panqr{ol{Hoft pemetxra). Ha 6o;nrurrax reJlecxorlax
lracrura6 uBo6pa?+(eHr.rrr BeJrr4r( r,r BbrrroJrueHr{e ycJIoB14fl (1) upu nJroxl4x arrroccpep-
Hbrx ycJroBrrflx rpe6yer crerocrrJrbHr,Ix naNlep. .(;na uo;ryueHllg xoporul4x cne-
nTpoB ?r{eJrare.rrb}ro yMeHbrrrr4rr, Ixrrpr4Hy u{eJII{ CneKTpOrpar}a. FIo npu IIJroxTIx

Prrc. I

zao6paxeru{flx rrepes yaltyrc qeln upoftAer MaJIo cBera, IloaroMy trprlxogrlrcx
pacrrrlrpErb qeJrB, a AJIfl co6rroAeur,rE ycJror.rfl (1) npzruerflrb 6oJree Koporr(o-

{oxycnyro (r. e. 6onee cBerocraJlbHyro) xauepy; trpu aroM, rrro6bl coxpaqr4rb'
lrunefinyro Ar{cflepcrlrc, rrprrxoArrrca 6patr Arrctreprrrpyroq,rafi aJreMerr c 6o.ll-
urefi yrnonpfr 4raCuepcueft. Dror Borlpoc paccMorpeH s It-31. Cor.nacno Eonp-
syxy [3] a{$exrusHocrr 6onruroro reJrecxorra co n{eJreBr,rM ctrer(rporpaSolr pa-
crer npotroprlr4oHaJrr,Ho ArraMerpy Jrurxb nplr MaJIoM oTBeporr4r4 reJlecHotra.
C yne.ruuenueM [r{aMerpa trorepfi cBera rra qeJrlr orpanrlqr,IBaer a{{exrunuocrr
TeJrecxotra reM 6orr,ue, qeMMeHbrrrecBerocrrJra r(aMepbr ctrenTporpa{a. floatoruy
trepBoe rpe6onanue R KaMepe ne6ytrpuoro Crrexrpolpa{a Arrfl 6our,uroro tene-
cxoila - Bbrcor(aE cBeTocr{Jra.

Broprrrrr ycJroBr{eM cJryxrr,rr yAo6uoe Hapy)r{Hoe troJlo}fieur{e Soxyca rr trJro-
cKoe troJIe Bpellufi, troBBoJrflIoq,ee [pI,rMeIrflTE coBpeMeIIIIbre cBeTOIIpI4eMHr4nr[
(3OE arrerrponr{aa {ororpaSufi Ir r. E.).

Tperr,rau- ycJroBrreM flBrrgercfl MlrHr{MaJrbrrafl Irorepfl cBera B o6oerrune,
T. e. MIrHI{MaJIbIrOe KOilUqeCTBO trOBepXHOCTeft II,IHB, fpaHlruarqux c BoBAyxoM,.
orcyrcrBr.re aHpaHupoBalJr,fr fr BrrHbeTupoBaEuff tryqHoB cBera.

Jlunaosb,re o6renrrasrr Moryr 6rrrl cso6oArrbr or DnpaurrpoBaura.fr m Brruberl(-
poBatrrrfl, qro Bbrroguo orJrr{qaer rlx or 6o.rrmuncrBa Bepl(aJrbubrx rr BepxaJrbHo-
JrrruBoBbrx naMep crenrporpa{on.

Bnepnrre cserocraurnbre nunaosue o6rexrusbr B ctrer(Tporpa{ax 6ntnm uc-
trorrbao;aHbr Pefironou [4i u Bpeftcu [5]; ato 6rraz uo4u{uqupoaaru},re o6DeH-
TuBbr Mr{RpocxorroB. Onu re uoJryqrrJrrrr pactrpocrpaneurrfl rL luilra BbITecHeHbr

BepKaJrbHo-JruHBoBErMr4 crlrcreMaMrr Illlrugta, Maxcyrona u aP. B Hacrosqee
BpeME 6;raro4apa rroaBJreutrro rroBbrx MapoR otrTuqecmux crer(oJl (laurauorrrx
rporon) troEBr{Jracb BoaMo?r(Eocr6 paccqurarb BecbMa coBepltreHHbre cBeroczJrb-
srre ruuaosrre o6rexrrrBbr upocroft xoncrpyrqvu. I/[.x oco6euHocrb - rIpIrMe-
Heurre rr)fieJrbrx crenoJr u 6onrmne roJrqr[Hbr fluua. BaMerr{M, rrro B trocJreArrrre
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Prrc. 3

rroAbl trpo3paqEocrb otrTuqecRux'cTeHoJr BHaqETeJIbEo Bo3pocJra, [ooToMy lroTe-
,pfl cBeTa rla IlorJroqeHtre Aa]fie B ToJrcTEIx JrtrEBax EeBeJruaa.

Pacser o6renrusos Jrerfto Morr{eT 6rrm sunorreu 6eB EpuBileqeutrfi Teopuu
Ha OBM o troMorqbro orrruMrraupyrcqeft trporpaMMbr. B xasecrse ucxo4nofr ;xe-
,Mbr 6brJI BBET oAI{u lta o66eHTuBoB, otrtrcaEgrrx y ltorca [6], uo c BaMeEofi cre-
aoJr rra oreqecrBerrHbre Mapr(u u c trepecraHoBr(oft AByx JruH3. BxoAnoft BparroK
,6rrr noueqer Ha paccroxrue 100 nrmrepeA o6teftruBoM, r. e. raM, r4e o6uuuo
BaclroJraraercfi [rrspaHqtroEHafi pemerfia. B peaynmare pacqeroB 6rino uony-
qeEo EecxoJrrno o6.serrtrBoB c paailEqnoft cserocufloft, {oxycnbrM paccroflHr[eu
.m KaqecrBou zao6pamernn. flpraBeAeM Hau6oree coBepmeurrbre rro fiaqecrBy
fi8o6pamenufi u cBerocuJre o6befiTnBbr. Orru uMeroT trJrocfioe troJre BpeHr(E u
xopomo I{ctrpaBJreHBI; Ee rlctrpaBJrfiJrtrcB Ar{cTopotrfi rr xpoMaTZaM yBeJrtrqeHufi,
r(oropbre Aotrycrr,rMsr B ctreHrporpasax.

O6renrzr Ni 1. IlapaMerpbr o6terrusa Aaubr B ra6t,7, cxeMa - ua pr,rc. 1.
Ipa$unu a6eppaqrft o6rentusa AaEbr rra pwc. 2,3aAnuft orpeBon o6rlnrnsa
rtaJr (s' : 2,0 urr,r), troaroMy oE rre Molfier trpr{Merrfirbca o 5O[, rrMeroqr{Mtr
ToJlcroe BxoAEoe oftrro, rro Molner lrctroJrbaoBarbofi. c flSC-rvrarpuqaMu, (c[eHT-
paftouoMD u SOII c BoJlor(onrrrrilz nunaauu. O6rexrrrB Mo)fier pa6orarr r o6-
,lracrtr 4000-6500 A.

Onrrr pacqeroB trofiaBaJr, ttro yBoiluqerrrte Bannero orpeana rrptrBoAr(r K
yMeubruelrtrIo ornocl{TeJlbuoro orBepcrua o6rerruaa. Bnrr paccullran o6bexruB
.Is 2 c orrocureJrbubrM orBepcrtreM A:L:'1.15 u c aagnzrur orpeBnoM s':
: 5,6 uu (s' - paccroffHre or Bepmr[rrbr nocnegnefi rroBepxnocrr 4o {onarr-
uofi. unocrocru). Ero. trapaMerphr [arbr B ra6r.. 2, cxeMa rrperfiExfi.

Ipa{urr a6eppaquft o6tenrrsa rpe4craBJreubr Ha ptro. 3. O6rertrus Moffie,h
trpuMeEErbcs r o6nacru 4000-6500 A. Eclr o6renrrrB trptrMeEnercfr c upu6o-
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Ta6nl qa I
A:l: l, f ' :120 ntn, s' :2 Iult,

2a:12"

Ta6;rnqa 2

A:l: lr5, f ' :170 unrr s' :516 ultr
zot:12'

?'. XTNI d, uu

35,0
3,0
0,1

10,0
107,3
70,0
2,0

r, MM

280,32

-152.56
-L852,1.

116,31
177,25
73,68
56,06

1.0
1,72-r2zr (CTIt9)
r,8060 ( to10)
1,0
1,7424 (CTr\9)
1,0
1.7424 (CT1\9)

293,60

-200,04
92690
146,16
222,28

74,80
59,75

1,0
1,7424 G]'-1\9)
1,80ri0 (To10)
1,0
1,7424 (C'tr{.g)
1,0
1,7424 (CTI\g)
1,01,0

20.0
3,0
0.1

10.0
155,95

65,0
5,6

poM, Illlercqr4M trepeA cBeTorrpr4eMHr.rftorf nJrocHonapaJrJreJrbHoe cTeI(Jro (nanpu-
Mep, SOII rutra yM-92), ro cJreAyer BlrtroJrur4rb trepepacrrer o6rexruna, Br(Jrro-
quB B Hero aTor orT\Lqecxl{fi aJIeI\[eHT.

B saHlloseuue BaMerr4M, qro onr4caHl{ble o6texrrasrr Moryr npr4MeuflTr,cx }re
To.lrblto B cner(Tporpa$ax, Ho r.r trpu Ha6flroAenuflx c o6bexrr{Bnofi trpr{BMofi,
Hanprrlrep [Jrf I4ccJreAoBaHr{fl }IeTeopoB, Hos}Ioro He6a, a TaH}He trpr{ Ha6J]roAe-
EI4flX B I{OHOXpOMaTUqeCKOM CBeTe, Hanpr{Mep npr.r Ha6JrroAeHr.rflx c r{rrrepoepeH-
qIIOHHLIMT4 CBeTOSITJILTpaML{. cUCrelra MO}I{eT BXOAI4TL HaH COCTaBHaff rraoTb.

! trpeo6paBoBareJrb {orycnoro paccroflHr4n TeJrecxotra (rr,rua xauepu Mefiue.na
L2l).

,(ena6pr 1985 r.
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PISBEC TI{ fl OPAEHA T PYAOB OIO I(PACIIOIO 3HAMEHI,I
I{PE,IMCHO}T ACTPO<DI13I{q-ECITOIT OEC]'PBATOPI{II

Tou LXXVI,, 1987 r.

XPOHI{HA

B aupe.ue 1985 r. I(prrucnofi acrpo$rausecxofi o6cepnaropr4r4 BpyqeHo cBu-
AererrbcrBo locy4apcrneHHoro Hor'rrrrera CCCP rro Aerral,r lrao6perenr.rr,i u ornpbl-
tr,rii na orr{pllrlIe N 274 <CsoficrBo Cornqa rryJrr,cr{poBarb rreprdoArrrrecxrr)) c
rprropl{rerolr 2 rarons 1975 r. Anropr,r orr(prirr{E - B. A. }torou, A. B. Ceoep-
uufi, T. T. Ilau.

FIa nporaineur.{r.r Bcero roAa npoAoJr}r{aJr ycflemuo Synxqr4oHr.rpoBarr, yJrbr-
pa$uonetonr,Ift te.rrecHoil (C[uHa), ycraHoBJreHusut na acrpo$uar4rrecxofi crau-
rU4Lr (AcrpoHD, BrrlleAeuHofi Ha Bbrcoxoarrorefiuyro op6ury 23 ,uapra t9B3 r.
,lIo;ryueuo 6o.rrr,ruoe HorEsecrBo V-fD-cuexrpoB BBeBA, raJranrrrn, Ho]rerbr laJr-
.Jrefl.

B re.renr.re ro[a B o6cepnaropr4r4 npoBeAeHo mecrb HayrrHbrx nrepoupuaruft
rKaH BlryTpr{coroBHoro, Tar( r4 r[e7r{AyHapoAHoro uacrura6a.

B rtapre BAecb cocroflJrocb pa6ouee coBerrlaHrre no o6cyxigeHrrro peayrrb-
TaroB uenr4ynapo4noft rrporpaMlrbr na6.nro4enlrfi Co"nuqa ts r{roHe - rrroJre
t9B4 r.

Conerqaurae Hol,rraccr.ru rro reMarr{Ke Irrecrr.{MerpoBoro reJrecfiorra 6brJro s tra-
qa,'I e tla fi.

C 13 no 18 uas npoxoAr.rrr t(or.noHruyu N g0 MAC <SseBAbr BepxHeft rracru
r;rrasuofi IIocJIeAoBareJrbHocrr.r c aHo]raJrbHbrr{ xr4Mr.rqecr(r{M cocraBoM). B pa6o-
Te I{oJIJror{Br{yMa npr4rrflrr{ yqacrr.re 6o.nee 100 serosex, B roNr qrdcre 42 mnocrpau-
ErJx yueHbrx re 17 crpaH.

Conerqaune <Ilepelrennocrr, B flApax aHTrlBHr,rx raJraxTr{r()) cocroflJrocr, B
I,IIOHE.

B oxra6pe agecr, 6rrrn ilpoBeleHbr ABa coBeqaHrlfl - oAHo rro cr4creMarlraa-
rtrIlLI aroMHbrx Koucraur, BTopoe - flo rrpr{poAe o6r,enTa Jle6e4r X-3.

Corpyguraxra o6cepnatoprrr{ B Teseurre DToro roAa rrpr4ur{MaJrrr yqacrl4e B pa-
6ore pn4a cooerqauufi, xon$epenr1uft, ceur,rnapon: V ceMr{Hapa rro peHTreHoB-
cxofr lr raN'rMa-acrponoMrrr{ (Jleuuurpag); nayuuofi ceccuti Jlarsuficxoro rocy-
.AapcrBellHoro yHr4Bepcr.rrera rro acrpoHor{r4rd (Pura); Ilneuyua I{C BAIO (Mo-
cHna); coBeqanr{rr <Tnep4orenrrubre rr BaxyyMl{r,re cBeronpIreMHI4KLr r{ NIeroAr,I
r{ cpeAcrBa o6pa6ornu uao6parxeHraft a acrpoHoMr{rr)) (Huen); Bcecoroanoro ce-
MIrHapa <Borurr n aruoc$epe Cornrla> (Pr,rra); XXIII acrpoMerpl4qecnofi KoH-
rfepenqlru (Ily.uxono); Bcecoroauoro ceMr.rHapa rral{trrrr Maucypona (Mocrna);
,coBeIr{aHI4rI <Co;rruqe HaH BBeBAa)) (Tapry); pa6ouero coBerqaHr4fl no (luauxe rlyrrb-
capoB (Ilyquno); N,relr{[yHapoArroro crrMuosrryl{a rro aHaJIIrBy peayJlbraroB roAa
corHeqHoro Mar(cr{r{yMa (tr{pxyrcx); rrr(oJrbl MoJroAr,Ix acrpoHoN{oB uo SrasuHe
Coluqa (llpxyrcx); cotseutralrrrfl pa6ouefi rpyfirbr uo {uar,rne nrlaBMbI corHeqHr,Ix
BcnbrlrreH (flynxono) r{ Apyrr{x Meponpr{trrr'rfi nayuuoro u HayqHo-opraHl{3al{u-
oHuoro xapar(repa HaH B rrameft crpaue, ran r{ Ba py6emo,u.

B arlnape A. A. Eonpqyx r.r LI. fI. [IerpoB Bbrea]r{aJu,r s alexocroBanrrlo A,IIfl
,o6cyxrgenr.rr trpoeKToB coBMecrubrx aftcrreprrMeHroB rro nnearuoc{epHbrM r{ccJle-
.,4OBaHr4flM.

A. H. Pasnoscxr.rfi B Mapre trocerrrJr Ifeurparrnuft wu.crwryr actpo{uallxn
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r,r 6rrar4nu Senrnr.r 4.na o6lreua onhrroM no peueHrrro ypaBHeHrafi uepenoca rrpr4
HaJrr.rqr,rr,r MarHr4rHoro rroJrrr (AI'I f/iP).

B aupere tr4. tr{. flponl4lt yqacrBoBaJra B pa6ore EnpoueficHoft xonsepenqura
rlo ar(Tr4BHocrr.r raJrar(Trrn, rrpoxoAr.rsruefi s I4taruu,
_ A. A. Borp.1y11 B arrpeJre 6r,r.rr s (DPl, yuacrBoBaJr n pa6ore xou{epenqslr

<<rIoc;regnue IaHHbre o Harar{Jrr4BMr4qecxr4x nepeMeHl{hrx),
H. C. rlynaeBa rprr HeAeJII{ B I{IoHe pa6ora.na n o6cepnaroplru Bencxoro

yHllBepcr{rera, rge rlpogoJr}I{aJra coBMecrHyro pa6ory no r4ayqeHr4ro 6rrcrpofi ne-
pelreHHocTr{ B cneftTpax MarHr{THbrx 3Be3A.

B lrrone U. C. Casauoe 6r,rn n flonsure, rge rlpoxoArdJra rlr{oJra MoJroAbrx acr-
poHor{oB cor(r{aJrr{cTr4qecKr4x crpaH.

A. A. Eoapqyr( B ceHrfl6pe no npl,rrJrarrreuraro o6cepraropr{r{ ,{ancunx n re-
ceHr.re rpex HeAeJrb Haxo[r{Jrcx o tr4p.na]F-Au!l c pa6our.ru tsr43r{Tor{, rAe rlpoqH-
TaJI ABe JreHqI,llI n Acrpouon'rr,r.recnofi ceHr{rrrr [rKoJrr,r Hocr,rr4rrecHoft $ueix]/- w
rIpr.IHflJI yqacrl4e B r{epolprrrrrrrflx, rrocBrrqeH}rbrx 200-.nerraro o6cepnaropuu
.[,ancrux.

tr{. l. Mouceets I4 H. C. HecrepoB B cocraBe conercxofi ge"neraqrara 6rrru
s q)I4HlsHAI'Ir{, rpLIHI4Mar[ yqacr],re o pa6ore ilepBoro Sraucxo-corercr{oro cr41r-
noSr4yMa rro paAr,loacTpoHor,rr,rr4.

B na.rafle cerlra6pa P. tr. lepnr6epr lr E. c. ,(urnrpraeuno Br,realr{aJrrr B
Beurprarc Ha cl4MnoBrryu <SpyurltBnble EBJreHr4fl B BBeaAax> flpo6;reuuoft xour.rc-
cI{I{ IvlHorocropoHHero corpyAHLIqecrBa aHaAelrraft HayH cor{r4aJrr{crr{qec6r4x
cTpaI{.

JI. C. Jfto6rauxon n uoa6pe yqacrBoBar r pa6ore KoJrJronBrryl{a J\& 87 MAC
<3seBAr,r, 6egur,re Bo4opogor{, r4 aHaJrorr{qHrre o6r,eHTr,r), noropr,rfr npoxo4r.rr
a r4uguw, Tau xre n gera6pe 6r,rn craunoarayu J\& 120 MAC <Acrpoxrar,r1rfl), B r(o-
Toporr yqacrBoBar tr4. C. Cananos.

M. E. Eo_rpuyx B rpynre Hayuso"o rypr.(BMa 6rrna n l4ruguu ua lenepanr,uofi
Accau6ree MAC.

A. B. Bpyuc n 4exa6pe BbIeBlI{aJI n lllnefiqaprtlo rro Jrr.rr{r{r,r Co3era <tr{nrep-
fiocrfoc) gra o6cyxAeEr4fl HeHoropr,rx BonpocoB no coBAarrr4rc npra6opoB ur"
nnearlroc{epHbrx r4ccJre4onanraft Connqa.

B o6cepnaropltlo Ha paarldsHble cpor(r4 rrprdeslr{aJrrd yqeulre rd cnel{r4aJrl4crr,r I{B
I'Iuol'rtx crpaH Mlrpa AJrfl BbltroJrHeHr4fl coBMecrnbrx pa6or ra rax o6cynrAeHr4fl, AJrfl
na6.nro4enr.rfi na 6o;rr,url4x reJrecKorrax r4 rrafionJrelrr4fl Marepr{aJra, Ha cra}r{ripoB-
ny r,r Arrfl o6lrena o[6rroM, 4nr o6uqero oBHaKoMJreHlu c o6cepnaropr{efi, ee b6o-
pyAoBaHr{eM r4 r. A.

B auuape c HparHoBpeMeHHbIil,I Br4sr.rroM o6cepnaropr{ro flocerr{Jr xy6raucnlrft
paArroacrpouou C. fla6;ro.

r{etupe neAeJII4 B arlpeJle BAecb HaxoAr4rrr{cr, {uncnue acrpouoMhr JI. Ban-
Taofl r 3. Banraoa.

,I[.rr x o 6cyntAeHlra coB Mecr]Iblx np o er(ToB tro BHe arMoctfep uurr rrco JreAoB agrr fl M
B anpe"re nprrealrrarrrr l. Py6eH r.r R. Tlleuaftx (f[P), JI. H.rroqox (I'ICCP).

B. ot" o6cepnaroprrrc rocerrrrrr,r Y. Itaynn, [- Xur (CI]IA), V. i3eray'(Ita-
nala),.B..Baficc (Arcrpun), Et. [era6yArrHr,ep (Opanqua), Ft. Opdrux (IIIieft-
r{aplr}), fl. feprnep, M. Myuen, E. n4yue.rrox, }t. Cre*rerrr (flo;rrura), tr{. Brrr-
qae__(Benrpna), 3. Muxy.naurex, tr4. Xy6eur,r (LICCP).

f{na aanepueur.ra pa6ou,r HaA Ar.rcceprarlrrerz rpu HeAeJrrr B Mae - rrmrre Ha-
xoAr.rJrcfl acrrr4paur ua TICCP NI. Co6orxa.

B uasare I,IroHfl IJIE BtJrc]IeHI{fl Boar,ro}r{Hocrrr coBMecrHrrrx pa6or [pr4e3-
nra.rr M. Corrauan (Erlrner).

HneHnr 
- 
ancrpanzficxoft [paBrrreJrr,crseHuofi [eJrerarlr4r4 p. {Dpefttep llti. l-{errpofi ilocerrrJrr4 o6cepnaropr4ro c oBHar(oMrdrerrr,Hofi qenrro.

9^_qgpgoo npe6r,reanras n cccP o6cepuaroprdro rocerr4Jrra I' Xlrnn, Ft. Dr-
..nu (CIIIA), a raxlr{e JL Bo"rrr,tse (OPf).
. Am Br,rlorrueHl,rfi coBMecrurrx pa6or B I4IoHe - rrroJre BAecr, Haxo \MruchA. Aura.irora, A. I(yuepa (YCCP), a raxrHe M. Tuypn, C. Vpuo (rDuunniaraa!

,I[.na oanaxoMJreHr.r.E c o6cepnaropveft a rrorre .rpiea*u, It. TaHaxacu (n",i-
uua).
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B anrycre - ceurx6pe 4.nr na6,'Itogenraft lr npoAo.ril{eHl'Ifl coBr{ecrHux pa6or
rrpnealr{aJrr,r X. Bupraneu, C. JlrtlraJryoro, B. fllurpo.ua, Nf. floyrauen, tr4. Ty-
oMr{HeIr, IO. Xyone.ruu (@uu.naugua), 9. @occa (@panqur), B. fiaervr6oa-
cHnft (flonrma).

B reqexrae rpex HeAeJIs (ceurr6pr, - ontn6pr,) a4ecn pa6ora,r ,[. Xoxo.n
(qCCP), rpr{ }Iec.EI{a (cenra6pr - gexa6pn) HaxoAI{rIcE Ha crarr{r4posxe O. Arr-
tsapec (Hy6a).

B Honqe ceurn6pn AJIE oauar{o}rJreHrrfi n o6cepnaroprlrc trpIIeB}r{aJI Arrpex-
rop I4ucruryra reoAeluu rt acrpoHollr{ll AH lty6rr }I' @yu4opa.

Becr roA npoAoJrlltara cra?Iillponxy 3. tr4saHosa (Eo,nrapua).
B arou r.oAy ycneIuno Batr{r,rrrrJrrl Aor(ropcxr4e Ar{ccepraqr{Il B. fI. fpuultr

u H. H. Crenauxn, HanAlrAarcltyrc - A. M. Snepena.
Br,rmnu r{B resarr 70-iL,7l-fi.,72-ft n 73-fi tolra <<tr{ssecrufi Hprrrrlcnofi acrpo-

SualruecHoft o6cepnaropltln>. B IIae cAaH B treqarr, 75-ft rou, r gera6pe - Ha-
croaq,rafi, 76-fi rolr.


