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Axgota4xg. llcc.negoaaHrrfl 3eeMauoBcx[x cner(TporpaMM,qecffTlr coruequblx ntren, uofiyqenublx Ha

ECT Kpurracxofi acrpoQrsuqecxofi o6cepaaropu[, rroxasbrBalor, rrro Ha[pa_BJIeHI{fl [onflprr3allrrl{ coor-
EercrByroulx q-KoMrroEeHToB Marulrrnoro pacureflilefl:r,fl nu6paunux r,nnufi nor.llou{eulrfl Cr II } 5237,3

A, Sc II .\ 5239.8 A u Fe L\ 5250.2 A u4enru.rnbr, a Harrpflxenuocrr{ Marxr{Trrbrx no;refi (n.rta.n.),

orIpeAeJIeHHbIe IIo JIIIHIITM OIHaXAEI IIOHII3OBaIIHbTX aTOMOB XpOMa I{ CKaHAII', BCerAa MeHbIIe, qeM IIO

JlrrHlru HefiTpa^[bHoro aToMa xeJle3a.

.[,enaercfl. 3aKJIIoqeHI{e o roM, rrro:

1. IlonapHocru MarHI{THbrx noJrefi B cBerJIbIx ror{Kax I{

oAHI{X H TeX Xe flAep rrfreH o.q,HHaKoBbI.

oKpyxarcu{eM Hx crJrolllHoM TeMHoM $one

2. SSSext ttpaculennenrrfl ?r-KoMrIoHeHTa" ne o6racuaercfl MarHIITIIIIMTT IIoJIflMI{ cBerJIbIx roqeK
TEIII.

3. Ha ogHou n roM xe ypoBHe aruoc$eprr flflTxa B cBerJrbrx rotrKax reHI4 H.M.n. B cperHeM ua 20To

MeHbrrre, yeM F oxpyxapueM llx crIJIoIuHoM TeMHoM $oue agpa [flTra.
ON MAGNETIC FIELDS OF BRIGHT UMBRAT DOTS OF SUNSPOTS, Dy M.J. Huseynoo. The

analysis of Zeeman spectrograms of 10 sunspots obtained at the Crimean solar tower telescope BST are

carried out in detail. It is shown that polarization directions of respective a-components of the magnetic
splitting patterns belonging to three absorption lines Cr IL\ 523?.3 A, S. II .\ 5239.8 A and Fe L\ 5250.2
A, "." 

quite identical. However, the magnetic field strength .I/, determined by spectral lines of Cr II and

Sc I[, is found to be always substantially smaller than that followed from lines of neutral iron.
lt is concluded that: 1) for a given sunspot the polarity of magnetic field in bright umbral dots is

identical with that of surrounding continuous dark background; 2) the well known "zr-component splitting
effect" can not be explained by magnetic fields of bright umbral dots, and (3) the strength /r' of bright
umbral dots are, in average, 20 % Iower than that in continuous dark background - at one and the same

layer of sunspot atmosphere.

Klro.resrre cJroBa: MarHI{THbIe rIoJIfl, cBerJlbre roqxrr, cn.nouurofi teuxuft Son tenu ttaTeH.

I BneAexne

Ynnrarrrnxe HaseMrrhre r{ crparocraruue na6.nroAenrrff c BbrcoKr{M. rlpocrpaucrBerrHLlM paspeurenrreM

1roxa3a.[rr, trro rexb (aafo) coJrneguoro rrflTrra rro flpKocrrr rleo4rroporxa Ir l{Meer ronKyro crpyKTypy
(Illeaanre, 1916; Pour, 1956; Poru, 1957; Bpefi, Jloyxes, 1959; Jloyxea, Bpefi, 1960; Aanuenrcou, 1964;
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Bexxepc, Illperep, 1968; Kpat u.qp., 1970; Kpar, 1971; M,rcn.nep, 1973a,6; A,q>r<a6urupsa4e, Kyvuu, 1978,
1980). Moxno npunflTb, rrro oua cocrour us npn6.nusnreJrbuo paBrroMepnorlc cuJroruHoro reMrrorp Soua, .

Buyrplr xoaoporo na6nrc.qaroec, ToHKocTpyKTypHble aJIeMeIrrhI:6o.rree reunHe y3eJrKH c rrorrepeqnuraMrl
s I" +2t' rr cBerJlbre royKu (unorga I{x Ha3blBaror flpxr{Mrr rpauynaMr{ renn) c xapaxTeprrbrMr'r pa3MepaMr,r

U;3 +U!5.
B xonqe 50-x roros Ceaepuuu (1959) 6uno noxasano, qro rt MarHr{THoe noJre s flApe fiflTua BecbMa

HeoAHopoAHo It corepx[T ToHKocrpyl(Typubre aJreMeHTbr. Bnocnqgcrbuu etoft npo6aeure 6utn nocaaule-
Hhr I{ccJIqAoBarIHt, o6urnpnuft crrncoK Koropbrx npr{Be.rex B KHr{rle O6pnaxo (1985). Oco6arrvr rorrrKoM
B lrsyqeHrr[ tottxof, crpyKTypbl Marr[Trrorp rroJrfl rrflTen fBrrJlct Merog rrclo.rlb3oBan]rfi clreKTpaJrblrhlx
.nnnnfi c paaflrrqnofi vyactauteJrbnocrblo K TeMrreparype, T,K. oH tro3BoJrrer BbrAeJrI{Tb *ropflyle" tl
*xoroAxbre" gJIeMeHTbr B rrtrnax lt oupeAeJII{Tr nx $usuvecr[e [apaMerpbr Aaxe B Tex cryqaflx, Ko:
rAa rlpocrpaHcrBenuoe pa3perueur{e crreKTporpaMM HeAocraro.ruo (Marnra, 1963; O6pnaxo, 1968;AgaM,
1969; fycefinon, 1974a,6, 1975; lycefinoa, Pyccxnx, 1983; Jlauora, 1971; Iycefinor, 1983).

B nactorulee BpeMfl pe3yJrbrarbl l{ccJreAoBanfifi'uarnruroro rroJrl a 6o.rree reMHbIx y3Jlax renrr rrfl-
Terr xopouo cornacylorca. Yctauoaneno, trro B oTr{x o6pasonauuzx Harrpflxennocrb MarHI{THoro ttoJlfl
(n.u.n.) I/ a cpeaueu ua 200-300 fc 6o.nuue, qeM B paBrroMepxoM crrrrorrrnoM TeMrroM Sone reuu upu
,r.4euTrrrrnocrrr rorrflpnoctefi uarnnrnrrx no.neil a nrx (A,4au, 1969; Iycefiuoa, 1974a,6,1975; O6pugro,
f985). Oaxaxo oruoclrreJrbuo Marnrrrnoro fioJrf, B cBerrrbrx rotrKax tenn rarofi onpqAeneHHocrrr Her
(O6puaxo, 1985).

.(,na oqenxu BeJIHtruHbr H,M.II. B cBerJlbrx roqxax renx O6pu4xo (1968) u3Mepr{Jr Marrrurrroe pacrur,r-
peHxe HecI(oJIbK[x unnnfi lror.rlouleulrfl uonoB n nefitpaatubrx aroMoB xeJle3a B cnexTpe reulr IttreH,
On nauren cJreAyloqee cooruorueu[e MexAy H.M.rr., o[pegeJlenrrbrMri tro orlrM crreKTpaJrbHblM JrrrxurM:
fz(F" II) av 0.6 I/1(Fe I), rge If1 H.M.r. ro JTHHHI{ Fel, H2 -. ro Jrl{Hlrflru Fe II. flpe4no.rrarafl, KaK
u Maxnta (1963), vro rHHItrr uouoa o6pasyrorcfl D cBerJrbrx roqxa.x, a Jrlrnlrrl HefiTpa.lrbubrx aroMoB,
B ocHoBIIoM, Bo3HrIKaIor B TeMHoM crrJrolunoM $one, O6pnaxo (1968) flpfiruen K BbrBo,u,y: B cBerJrhrx
Toqxax relru MarHHTIroe [oJIe 3HaqI{TeJIbHo caa6ee, qeM o6br.ruo IBMepffeMafl H,M.rr. B SApe nzrna, B
ganlnefirueu oror pe3ynbtat 6rrn roArBepxAeu Jlauoaofi (1971), xoropafl HaruJra, vto H2(Fe II) = 0.7
I/1(Fe I). Harun rtsMepenlrt MarHI{TrIoro pacu{eunenr{fl pa3fi[trnbrx nnunfi nouroureHufi rro orrreJrbnbrM
rronflprr3aqrronnblM crleKTporpaMMaM pa3Hhrx rrarerr, noryrreHfirrM rra BCT KpAO, TaKxe [oxa3aJrn,
rrro B cBerrHx ToYKax TeHIr rIoJIe c.na6ee, yeM B c[JIoruHoM TeMIIoM $oue oxpyxarouleM ux: .FI2(Fe II)
= (0.7 + 0.8) II1(Fe I) (Iycefinon, 1983).

OAnaxo c[opHbIM railaercfl, o.tenb Baxrrrrfi aoupoc o noJlflplroc?rr Marnurnoro uoJrfl D cBerJrbrx
TorrKax teau (O6pr4ro, lg85). ,(,oro a roM, rrro rrorrcKrr rrrrrepnperarlrdu e$$exra t'pacrqen.neurla n-
xouuonental' npoctux.TplrnJleroB Seeuana c 6o.rrrunur $axroparrru JIanIe (naupnruep, r{3Becrnbrx
crexrp.urbnrrx .nrnrft Fe I l 5250.2 A, .\ OtZ3.3 A u .l 6302,5 A), aneprrre g6napyxenuoro u ouucan-
noro Ceaepurru (1959), rloaronKuynl{ HeKoropbrx r{ccJreAoBare.nefi r flpeA[oroxenulo o6 o6panrofi uo-
JI'pHOCTTT MarHI{THOTO IIOrfl B CDerJIbrX TOqKaX ?eHH OTHOCT{TeJIbHO IOJTflpHOCTI{ trOJIfl, O[peAe.nzeuoft
IIo llonapll3al$tl{ o6DrYHbrx ,-KoMrIoIreHToB MarH[THoro paculelneHrla. iluttttfr B c[eKTpe flApa eroro xe
rlarlra (Moruneacrnfl n Ap., 1968;.Bexrepc, lllperep, 1969; Mearrpetrep, 1969). Taroe rpeArrorroxe-
Hrre cBflsarlo c reM, qro .q,onroe BpeMr (Ceaepnufi,1959; Morx.neacxufi rr Ap., 1968; Bexrepc, Illperep,
1969; Menrtperrep, 1969) uanpanJreHufl uoJlrprr3aqrrfi .u.nnnno-. r{ KoporKoDoJruoBoro [oAxoMrrorrexToB
Tr n 7f1t npn xa6apAenrn e$$exta ttpaculeuaeHl{t ,r-xoMnouenTatt [prrH]rMarl[cb oproroHa"rrbHblMu tto-
JIflpIr3aIIIrtM coorBecrBeuuo or vr tu-I(oMrIoHeHToD pacxreuJleHlrfl ilufia$ florurourexl{fl, o6yc.noa.neunsr-'
Mn o6u.rHo x3MepteMblM MarHr.ITHbrM rroJreM,rIpa [rrHa (tovnee etg crrJrorrruoro reMuoro $ona). 3ro
o3Haqaer, qro [pefl[oflara€Mble BToplqHble $onoaue 6o.nee caa6ue [poAoJIbHbIe MarHrrrHble rloJrfl cBe-
TJIbrx ro'rer reurr, [pqAnoJtoxuTeJrbno trpl{Dorrure r s$$exty upacu4euexut ,r-KoMtronenra'', AoJrxrrbr
I.IMerb o6paruyrc rIoJInpH@Tb orHocureJrbHo uoJrflpHocrl{ ocHoBrloro rroJrfl TeHu rlfrHa. OAuaro no4o6uoe
rrpeArronoxeHr.re EcTpeqaeTc, c cepbe3EbrMrr Tpy.u,HocTfl Mr{.

Bo-uepBux, Beantllrnbr H,M,n. B TeHH pa3nblx rtflTeu, o[pe4eJlfleMble no I{3MepeHIraM paccroanuft
Mex.q,y sr a' oa-KoMnoHeHTaMI,I .nunnft rlofJlouieEl{fl oAHaxAb[ r{oHI{3oBaHHbIx aToMoB xeJle3a, I(oTopbre
coruracuo Maxuta (1963) n O6puaxo (1968) Bo3alrr(aror B cBerJrbrx roqKax renu I/r(Fe II)=1500 =
2500 Ic, 3Hatr[Terbuo npeBocxoAflT TaxoBbre, o[pe.IeJlteMbre lro qABuraM 7rr tt rr-cy6rourroHenToB rrp[
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eS$errc "paculeu.nen[r ?r-KoMrroHeHTa" Hr=100 + 500 Ic (Iyceilnor, 1983; O6pu.qro, 1985).
Beutoprrx, c oruofi croponbr, He BcerAa flontpl{3auut cy6KoMnoHeHToB 7r" tt lru nplr ua6;rro4enun

a$$exra ttpaculeu.uen[t ?r-xoMtIoHeHTa" oprofonarrbHa rroJrtplr3alrfir4 or rr ou-KoMtIoHeHToB JrHHrrI{ rro-
r;louleHut, o6ycnoa.nennof, o6rr.rnbrM MarHnruhrM rroJreM rApa [rrHa (Kronqena, IIIray4e, 1975). C
Ipyrof, cropoHbl, ficcre.u,o3aHr{e oAr{HHaArIarH clexrporpaMM rltreH no acefi anAnuofi o6.nacrn crreKTpa,
[onyyelrnblx HaMu Ha orueJrbHoM cnextporpa$e ECI KpAO B oproronaJrbubrx floJrf,prr3aur'rflx, uoKa-
sa.[o, trro Do Dcex cneKTporpaMMax gnaxr rroJlffprrsallrrft coorsetctoylou{Ex KoMnoHeHToB pacutenJleH[fl
nnnnil rrorurouleunfl nonoB u neiltpanrnbrx aroMoB ogr{HaroBbr, xorr D ceMH r{3 nrx na6.nroAancn e$$exr
ttpaculen.nenua ?r-KoMrroHeHTa" c o6patnuulr cABI{raMIr r" vr 1ra otuobute.nruo HarrpaBJrenufi cgauroa o"
E or,-KOMTTOHeHTOB IIa COoTBeTCTByTOU$X IIOJTOCXil( C[eKTporpaMM. SrOt na6nrcAare.nunrfi Saxr yxasu-
Baer lra uAenTuqnocrb [oJlflpnocref, uargntnux no.nefi cBerJlbrx roqex r{ oxpyxaroqero l.rx cIIJIourHoro
TeMlrorp $ona og,noro rr ronc xe rApa rrflTrra (Iycefinot, 1983).

B'tpeuux, cyurecrBoBanr{e B TeHr{ narna ronKocrpyKTypnbrx eJreMeHToB c uonepeqtrrKaMr.r MeHbIue
01'5 n MarHETHbrMIr rroJrtMu rloJrrpnocrr, o6patroft rro ornorueurrro K oxpyxarouleMy rrx ocrroBrroMy
[oJrlo flApa, [o-BI.rAr{MoMy, ffBJIflercfi Ma-rroBeporruhlM u3-sa Bo3MoxHotE [poqecca ux 6uctpofi anrr[ru-
JIfiUNI.

Bce trrueusJroxeHnoe roBopI{T o cJrq4yrouleM:
1, Irpgilroroxenlre o cyurecrBoBaunl{ B tApe nflTHa cna6orrc $ouoaoro Marurnrrrofo uo.na, o6ycro-

BJreHHono xro6u MaTHETHETMII norflMlr cBerJlbrx rogex c o6patuofi rroJrapuocrblo K ocnoBrroMy ttoJlro B

TeHrI He [OATBePX.q,AeTCfl.

2. Het cBt3lr Mex.q,y na6.nrcgaeurrr"r e$$extou ttpaculerrJretl{fl ?r-xoMnonenTa" H MaHrr{THbrMI{ no-
JIflMIT B cBerrlbrx rotrxax reur{ rrnreH. Cor.nacro Pa.rroncxouy (1962, 1972), Bexxepcy (1969), Krouqe.nr,
Illtayge (1975) auoM&rlbnoe pacuerlJreul{e ?r-I(oM[oHeHTa Moxer 6srrr o6rxcneno Marnrrroouruyecrr.rM
e$$ermu a aruoc$epe renr{ [arrra. OAnaxo AJrff BbrflcHeHHfl rrprrpoAbr atoro e$$er(Ta, ro HarueMy
Mrrexrrtro, tpe6yrorca .qo[oJIHr{TeJIbHble I{ccJIeAoBaHI{fl .

.{,;ra ga.nrneturero yrotlneHfi, BorlpocoB o rlonflpuocrlr I{ orHoclrrenruofi BeJIrrqI{He H.M.rr. B cBerJIbIx
totlKax rerrfi nflTeH uu au6pa.nu cep[rc noJlflpu3aq[ouubrx c[er(TporpaMM BbrcoKoro KarrecrBa B cre-
r.nanuof, 6r6.nuotere KpAO. Y.Iutbraar Baxnocrb B perrrenr{s nurepecuofi npo6.neuu o rorxofi crpyx-
Type MarIrnTItoI\c IIoJrt IItTeH, Mhr qAecb IIp[rBoAtrM pe3ynbTaTH l{ccJrqIoBaHur sTux c[eKTporpaMM.

2 MareprlaJr Ha6JrroAeHr,rs. Pesy.nrraur

Kax nssecrxo, ao atopofi noJroBr{He 50-x roAoa a Kparucxof, acrpo$usu.recrofi o6cepBaroplu AH CCCP
6urr na'ratrr cnextpoSororpaQrvecx[e r{3MepeHrrr Marnrrruux uoaef, coJrrrerrnbrx rtflTen (Cerepnufi,
Ctenanoa, 1956; Ctenanon, Iletpona, 1958; Creuanoa u ap., 1962). Ha6arcAenr{fl, B ocrroBnoM, rrpoBo.
ArJIncb B orltoclrreJlrno ne6o.nrurofi cnexrpanrnofi o6lacur oKoJIo Jtrtflittt [orJlou{enrrr uefitpa.rrruoro
xerre3a Fe I l 6302.5 A. Upu aroM [epeA u{enbro cuerrporpaSa craDurrcr Mnorcfiorrocnrrfi aua.nusa-
Top KpyrroBof; uo.nxpnaaqfiII, cocroau,rfl us qerBepTbBonHoBofi rrJrr]crrrHxlr I.I flonflporrAHofi uosailKr,
coce.AHlre flo.rlocKrr xotopofi I{MeIor oproroHallbHo HaupaBJreEHbre ocll noJrrpu3arlHrr. Illupuna xaxAofi
rloJrocrrr Mo3alrx[ paBxa 0.33 urvr. IIpn na6.nrogenr{rr B orrrrrsecrof, cucreue BCI c erBrrBaJrexrunu So.
KycoM f=35 u (ararretp xso6paxennf, y rrlerru cuexrporpaSa D6-32 cu) era ruuprrra coorBercrByer
2 tt na ArrcKe Conuqa. Tarnnr o6pasou, KaxAaf, cnexrporpaMMa rrflTna, cnf,Tar ornofi gxcrrosuqrrefi, rax
6rr coctort Ir3 MHorDq[cJIerIHbIx (ao  0) ctrexTpoB urupnnoft 2 ", notyteuHbrx B rrepe4yrou](ilxcfl oproro-
H&,rbrrb[K noJlfip]r3aur{tx B cocq.u,Hr{x [orrocxax (Ceaepxnfi, Creflauoa, 1956). B cJryqaflx rrpoAonbuoro
Manrurxoro uoJIfl B o4nofi I{s AByx coceAxr{x [oJIocoK crler(TporpaMMbl BrrAHa AJIr{HHoBoJIHoBat KoM-
loHeHTa 3eeManoBcxoro pacu{e[Jlenl{fl MarHr{roart[anbfi JrHHI{u ort a B Apyrofi - KoporxoBoJrHoBar
KoMuoHeHTa ar. IIpn cMeHe noJlrpHocrl,t MarHnrHoro noJIfl d-KoMtIoHeHThI MeHflIorcfl MecraMr.I, T.I(. trx
ttoJlflpn3alrufl, KaK rrsaecrrro, 3aBI{cIir or rroJrflpnocrrr rIoJIfl. Tarne MnonorloJlocnbre [oJrapu3aulroHnbre
c[eKTporpaMMbr rlo3BoJltror o[peAenurb xar BeflnrlnHy, 'iax u uolapuocrb Marlr[Tnoro [oJrfl B pa.sHbrx
Mecrax KaxAorp rltrHa c [pocrpaHcrBeuHbrM pa3perueHrreu s 2 tt nprt xopourtrK ycJroBrrrx na,6;rroAeuua.

Ha BCI KpAO ararorkynble [oJlflp]I3aurroHrrbre c[exrporpaMMbr rrflTen qacrlrqHo $ororpa$npoaa-
Jrncb elqe a AByx ysacrxax cneKTpa, BKrror{arcu1rtx r ceSr rarrre MarH[ToaKTrrBHbre JruHnIr norurou{exrra,
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KaK H3Becrnbre rpocrbre rprrrrrerhr 3eeuana Fe I ) 6173.3 A n l 5250.2 A.
Mrr oto6pa-n[.4ecf,Tb cneKTporpaMM flflTeu BbrcoKoro xaqecrBa, cuflTbre na6.np,rate.nuun ECI ne-

ToMr rrpu xopouux ycJroBurx ua6aro4enua B crreKTparrbuoM Ar{ana3one }} 5236 A - 5265 A. eror
y{acroK c[exTpa xapaxrepeu TeM, qro 34ecb xpoMe ilfiHrNn nouror{exr{fl c 6omrunu Marnr'rrubrM pacue-
rrrrexr{eM Fe I } 5250.2 A (npocrotr rprlrrler 3eeuana c $axtopou JIanAe g=3) r"roxno 6uro ru6patr
n 2 ntraun [orurourenr{r oArraxAbr uoHr{3oBanubrx aroMoB: Cr II } 5237.3 A (r.rxe upocrofi Tpr{uJrea
3eeuaua, g=4/3) u Sc II ) 5239.8 A (nop*urouuft rpunner, g=1), y.u,o6nue A.rrfl rr3Mepenr{fl Marnrrnoro
[oJrff B rttrHax. Cxeuu MarHurnoro pacu{e[JreHl{r [ocJreAn]rx 4nyx anunfi noffIouleHl{fl A.na ,L-.9 csasu
pacctll{TaHbl HaME.

CJre.qya Maxnta (1963) n O6pu4ro (1968), MbI raKxe noJraraeM, sro crreKTpaJrrnaa nuuua Hefi-
Tprlrrbnoro aroMa xeJle3a Fe I A 5250.2 A, n o"uonnou, o6pasyetca d cnaouruoM TeMHoM $oue, a Jtlrctnyr

o1rrax,u,Er IroHI{3oBaHHbrx aroMoB Cr II .\ 5237.3 A u Sc II } 5239.8 A, rnorn" BepoflrHo, Bo3rruxaror B

cBerJrbrx roqKax reHlr rrflTen. Taxru o6pasou, coBMecrnoe rrccJreAoBaune 3eeMauoBcKoro pa,cu{eflilelr.$fl.
aar6paauux rpex.nnnnfi uorurou{enur B crreKTpax rerrH [flTeH, [oJIyyeHHbIx c ognoft oxcno3rlr1uefi, Aaet
HaM BO3MOXITOCTb CpaBHItBaTb MarHrrTHbIe IOJIfl CBeTJIbIX TOtIeK C nOJITMU B OKpyXAIOUeM rrx CIJIOIUHOM

TeMHoM Sone agpa [flTna.
llsysenue MarepuaJra na6.nrcAeurfi Mbr Hatraru c rulareJrbuoro Blr3ya-rrbrroro ocMorpa arr6paunrrx

crrexTporpaMM nflTen. Oxasa-rocs, trro Ha 4-x us Eux qerKo na6.nrc4aerca e$$exr ttpaculeuaexfifl 7r-
rounoneutal' D.rrrlH]trr Fe L\ 5250.2 A c o6patnoft no.napusaqneft cy6xorvrnonenToB r ornoclreJrbno [oJrfl-
pn3arrrrtr d-KoMnoHeHToB pacue[Jlen[r Jrr4rrlu, cBflsaHxbrx c o6H.ruurr MarIr]rrHbIM rroJreM flApa rrflTna.
OAuaxo Ha Bcex AecflTrr nccJIeAoBaHHhIx clexrporpaMMax Ha[paBJreHr{t [orrp[r3aql,r[ c-KoMrroHeHToB
an6pannux .nnnnil uorurouleHr{, r{ouoB cxaHArrfl rr xpoMa oKa3arrl{cb u,qexT[r{HbrMr[ HalpaBJreEI{flM tro.
nrpnsaqnfi coorBercrByloul[x d-KoMlrouenroB Marrrrrxorrr pacule[Jrenlrfl JII{HI.II nefttpa.nsuoro xeJle3a.
3tor $arr no.u,TBepxra€T Haru BbIBoA (lycefixoa, 1983) o roM, irro rroJrrpnocrrr Maruurnbrx no.rreft n
cBerJlblx rotrxax tt D oKpyxalouux tlx Mecra:c cnJloluxoro reMHoro $oxa oAaoro u rorc, xe flApa rrflTHa
oAIIHaKOBbr.

Benn.rrna H.M.rL If a pasustx Mecrax tenn naten (alo.nr u1eJrfi c[eKTporpaSa) oupeaeJrrJracb rro
Bu3yarIbHEIM I{3MepeHI{flM Ha Ml{xpocxone M[IP-12 .nnxeftnorrc paccrounrrr MexAy xoporxo- n EflfrH-
IroBoJIHoBbIMn (o, u or) xouuoueHTaM[ Al xa coce4nlrx [oJrocKax crreKTporpaMu. .(,.na rax4ofi To.rrrl
(uexay offrofi rrapr{ IroJrocox) usnaepenua .d.l uontopflJrrrcb 5 pas n HaxoAuJrncb cpe4neapr$MerrrrrecKrre
sHaYeEIrt Al, to KoropblM BbItIlIcJrtJIacb H.M.u. .I/. CpeanexBa4par[trrrbre orun6xu oupeAeJrenr{fi aeau-
.rxn,E[ Ata,na:rrufr. F I ] 52050.24, Cr Ii,\ 5237.34 u Sc II ) 5239.8A 

"oo.u"r"rBenuococraBrrrror+15, +30 r *40 Ic.
3na.reu[s H.M,rr., oflpeAereuubre rro pacuefiJren]rro ?r-xoMnouenTa Jrr{Hr{r{ Fe I } 5250.2 A a cuerrp.*

qerblpex uflTeH, rraxoArrcfl B [peAeJrax I{" = 100+400 lc, uo xopouo couracyercfl c paHee rroryqeu-
HbIMrr pe3ynbraraMrr (lycefiHoo, 1983; O6puAxo, 1985). Berrn'runbr H.M.r. , uafi4eunrre rro cABr{raM ru
Ir dr-r(oMlrouentog erofi xe JIr{Hrr[, o6ycnoo.nennbrM MarxrrrnbrM rroJreM clrJrolunoro reMHoro $oua tenn
Tex xe lrflreu llr = 2000 +2750 lc, a g.na.rrnnnft Sc II n Cr II - I/z = 1600 +2200 fc. Ilocleauue
ABe .rlnnrr[ oAIra)K,q,H r{ourrsoBaHnblx aroMoB o6pasyrorca B cBerJIbIx rotrKax renn. C.ne.goBareJrbno, ux
pacuerrneufie rrpflMo cBr3arlo aerrq[xofi H.M.rr. B uux. Kar BrrIHo, Bo-[epBbrx, n.ru.n. ]f", onpegeJreu-
Hbre rro pacue[nefinro ?r-xoMrrouerrra Jrr{Hur{ Fe I .\ 5250.2 A ua rropflAox Meubur-e, qeM rro cABuraM o-
roMrroHerrror xar etof, xe JITTHI{I{, tax u nunnfi Sc II u Cr II, aoaropblx, [onapu3arlrrfl cy6rouuoneuroa
?r He coorBsrcrByer rloJrf,p[3arrrrrr d-KoM[oHentoa. 3To Bce noBopur o roM, vto e$$err ttpacuqen.rleRuu

,r-KoMrloHelrra" He o6tacH'etct MarHlrHbIM [oJIeM cBerJrblx rorreK TeHH [flTex,
3xa.reHga H.M.n. I/ no nuuuarrr Cr II u Sc II nprrMepgo o.q,lrnaKoBEr. Ho no Jrunurr Cr II .rucno

o[pe,IeJreErrf,. H, x coxa-rreErrlo, Ma.rro r.r3-3a roro, rtro gra iluilttfl EaxoAurcfl Ha caMoM rparc rar6pan-
Horc yrI@TKa crlerrpa, u oqeHb rracro oua oKa3brBa"rracb Drre cner(TporpaMMhr. Iloarouy Ha puc,l urr
cpaBurrBaeM pe3yJrbrarbr onpeAeJreHufi u.u.n. H no tnvnr.lr Fe I(.FI1) u Sc II(I/2).

Ha puc.la Mbr uprrBoArtM oruolueuua H.M,n. B cBerJIErx roqKax reHrr I{ oKpyx(aroureM ux crIJroIuHoM
TeMHoM $oae H2f Hl B 3aBEc[MocTIl oT BeJIIIqIIIEI ]f1 IIo l!3MepeHHbIM 3HaYeHI{flM H2 u H1. Bu4xo,
trro H.M.[, B cBerJlbrx rorrra)c reHn cocraBJlfler B cpeArreM 90 % or H.M.tt. B crrJrorrrgoM teuxou Qone:
HzlHf0.90. OAxaxo ara Berl,tq[Ha AoJIxHa 6urr ucupaarrena sa BosMoxuyro pa3ur{uy my6ux o6pa-
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Pxc. 1. Coorxourexrt xantprxettxoctefi rrarrurxrrx no.nef; B aexr nraex, onpeAeJrexxux rlo JrI{HrtM rlourolqefirr,
FeI }5250.24(.Hr)rScII) 5239,8 A(I/r). HrnHz -x3MepeflnEresrayeHurlr.M.rr., nHi- rprrBeAeHHbreK
ypoBrrp o6paaonaura nxxxr Fe I I SZSO.Z A

3oBaHlrf, nunufi Sc II n Fe I s atN,roc$epe reru rrflTrra. Jluuua Sc II a c[eKTpe reHu uflTHa cna6ee (ee
poynaHIoBctrafr HHTeHcI{BHocrb In=0), rIeM rrlnnfl Fe I(/p=2). Iloetouy B[oJIIre BepoflTgo, t{To ruH11fl
Sc II o6pasyerca B 6oree r.ny6oxl{x cJtoflx atrraoc$epu [flTna, .reM JruHrrr xeJre3a. Cnq4oaareubrro, AJrfl
cpaBrrerlHfl H.M.Ir. Ir a pasnux o6pasoaaunax rr3MepeHHbre 3HaqeHr{fl H2 u Hl HyxHo [puBecTrr K oI-
HoMy ypoBuro. Cornacno Mamnr (1969) 6oree caa6afl Jtun$a Sc II n aruoc$epe renr.r [f,THa Moxer
Bo3HIrKarb rny6xe, qeM Jrlrnr{fl Fe I, nprrraepuo na 200 ru. Ecnr upunrrb, rITo BeprrrKa,rrurrfi rpagnenr
noayr AHf Ah= - L fc/xu, To H.M.rr. B cBerJrbrx roeKax renr{, nprrEe,qeHrrbre x 3nayeHr.rrM Ha ypoBne
o6paaonannr .rr{Hrrr xeJre3a 6yget: Hi=(H2-200) Ic.

Ha prc.16 [ocrpoexa 3aBl{cl{Mocrb BerEtr[H Hilh ot suaqenufi If1. Xopouro BuArro, rrro srraqe-
nut Hi/H1 Haxo,ltflrcfl B npeAenax 0.70+90 co cpeAnefi seru.rt.tnofi (Hi/Hr)"p-0.80. 3ro o3naqaer,
t{To IIa oAHoM u roM xe ypoBne atuoc$epur rIflTHa MarnrrrHoe [oJre B cBerJrhlx rorrKax DcerAa c.na6ee,
qeM B oKpyxarcIqeM llx cnJroruHoM TeMHoM $oue renu, pa3Jrr{q[e H.M,n. B cpqAHeM cocraatter 20To.
3rr pesyarrarbl Haxortrcfl B xoporueM coruracrln c pe3yJrbraraM[, rroJrysennbrM]r HaMr{ pauee (lycefi-
xoa, 1983), a raxxe Kneep (1973) u Bup, .ilerenxap4 (1993), rAe H.M.u. B cBerJrbrx roqKax renu 6unu
o[pe.qeneHbr no rlpflMbrM I{3MepeH}rrM rrx crreKTpoB c BbrcoKrrM IrPocTPaHcTBeHHbrM paspeureHrreM.
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Tarnu o6pasou, Moxno 3axJIIotIETb, yro:
l. Ilonapnocrlr Marnlrlrux norefi B cBerJlhrx roqKax rentt rr oxpyxapqeM rrx c[JIouHoM TeMHoM

Sone o4nnx rr rex xe f,Aep nareu or,[HaxoB6r.
2. 3$Sext "paculennenrrfl ?r-KoMnonenra" ne o6racnrercf, MarEI{THbrM}r rroJrrMrr cBerJrbrx roqer

TEII}T N'TEH.
3. Ha ornou u roM xe ypoBHe atuoc$epu lrtrEa E cBerJrbrx rotrrax rerlr rr.M.n. a cpeaxer*i aa 20To I

Mexbure, yeM B oKpyxaror{eM r{x crrJrournoM TeMHoM $one r4pa rrrrna.

Eaarqggprrocrri. Bupaxcarc 6o.nrruyro 6rarrc4apnocrb coapyAuuxan ra6oparopnu $usnru Connq,a
B.A. Kotony, B.II. Xanef,ryx, T.M. Crpearuux sa oxagannyro MHe JroMorl* a o$opunen[[ crarbu.
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