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B sax;rrcqentre aBTop Bbrpaxaer 6olsruyrc 6narogapnocrb corpyAul{xau KpAO B.A. Koroay u
T.T. I{auy 3a [roAorBopnue o6cyxAeHl{fl npo6.neuu u [oJre3Hble 3aMer{aul{fl, cAeJIaHHbIe rMlr npfi rrre-

HXU pyXOn}ICrI.

Pa6o'ra BbrnorrHeua upu qacrHr{Hofi no.u.u,epxxe [<D(D}I Yxpaunrt (rpaut * Salfia-97).
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flocrynn.na B peraxurrc 22 texabpr. 1999 r.

Aunoraqrr.r. Ha6,rrcAenna Connqa a 1999-ot'{ noAy rIoKa3aJII{ pe3l(oe yBeJ'tHqeHI{e aM[JII{TyAbI Ko-

ne6aau9- $o.roc$epu c repuoAoM Pl = 159T966. Haqa^rlsuaa $a:a Pr-xo'ne6anur laKafl xe' xaK I't

B [peAbrAyulne 25 .net. Ycunenue xo.ne6anna Pt x 2000-ray roAy cBt3blBaerct c pocroM aKTI{BHoCTI{

Co,rnqa Ea 86T8I{ noA'beMa 23-ro Unxna. llp11po.qa xo.ne6aHns P1 He[3BecTIIa.

OSCILLATIONS OF THE SUN IN THE YEAR 1999, 6y V.A. Kotot, V.l. Haneychuk and T.T. Tsap.

Observations of the Sun in 1999 showed a remarkable increase of the amplitude of the photospheric

oscillation with a period of P1 - 159T966. The initial phase of the P1-pulsation is found to be indentical

with that observed over previous 25 years. The enhancement of P1-oscillation to the 2000-year might be

connected with the rise of Sun's activity at the beginning of the cycle 23. True nature of the P1-pulsation

is unknown.

Kuro.rearre cJroBa: Connqe, xo.ne6agua Co.nuqa

B 70-80-x ro4ax o6napyxeHbr xo.ne6auna Co.nnqa r<aK 3Be3.ubl c rlepro.u,oM P oxono 160* (Bpyxc

r rp., 1976; Ceaepnsrfi n Ap., 1976; llleppep, Yu.nxoxc, 1983)..fla;reHue 6uno roArBepx.u,eHo sareM

Ee3aBrrcrrMbrMu HsMepeHI{rMH Ha roxnoM rroJtloce 3er*l.nr (fpex r gp., 1980) n Kaxapcxllx ocrpoBax

(Ilan.ne, Poxa KopTec, 1988).

3ga.{eHne uraBgoro flepuoAa B cnexrpe Mou.IHocrlr sa 1974 - 1982 m. no.uannblrra KpAO 6stro pannuu

P0 - 160T0101 * 0T0016 (Kotoa x .qp., 1997).

O.u,naxo B flocJreAylou{xe roAbr P9-xo.ne6aune rtpaKTllqecxI{ ucqe3Jto, I,I B cneKTpe MoilIHocrl{ r.no6a.ns-

Hbrx AJrr{HHonepHoAHbrx xofle6aHufi Co.ns(a - sa 6onee l,rnte.rrruufi I{HTepBaJI na6nrcAennfi, c 1974 r.

no 1995r., - craJro.u,I{MI{Hr{PoBarb HoBoe xone6auue Pr = 159T9662 } 0T0006 (KoTon n 'qp', 1997)'

flpnraevare.nbno cJIeAylouree :

(a/ nenosuoxHocrb reopul,t BHyrpennero crpoenut tr HopMa^flbnttx xo.ne6annfi sndsg o6lccxrrrn 160-

Mruryrubre xo.ne6anra Co.nnqa (Kotoo, 1985),

(6) nepnoAw Po n Pt or(a3a-[r{cb o.reul, 6rrtsxruu x 9-ofi cy, ovnofi rapMoullKe, v'ro norpe6ona.no

Ao[oJlg]rreJrbHbrx apryMeHToB B noJrb3y corneqnoft np]rpoabl etoro xo,re6anna (cn'r. Koroa n ap' 1983;

I ee7),
(e) nepuo1, P1 gor*lunnpoBa,,r B crrexrl)e MoulHocrl.t Hl{3Koqacrourux xo'ne6aufifi CorEqa - a pafione

repr{oAoB oKorlo ll9-ofr cyrox - c 1974 r. no 1995 r. (Koron u 4p., 1997),

(a) xon5aune P1, B oTrHqfie oT xone6annf P0, coxpaHfleT HaqarlbHyro $asy Ha tlpoTtxeHnl{ Bcex

26 'ne'r na6.nrcAenufi (cu. nuxe),



Kone6axue Cotxqa a 1999-ou zolY

(0) tac]:ora noBoro xone6auua Pt no.rrfl coBna{aer c.ractotof, ro.u,flilHoro careJIJIETa rlepBstlHoro

*orJ.rrrr Ps (nep;1oa ro4flrrgorrc carerJruTa P6 paBen 159T961; pa3]rocrb xe rracror gayx xo'ne6anuft,

P1 u Ps, Aa6t E$a nepnoAa <6resufi> 1.10 t 0'05 r')'
Kone6auurColrrua[3MepflIoTcflaKpurucxofiactposnsuvecxofio6cepBaTopufl(KpAo)c1974r'

(ceaepnrrft H Ap.r 1976). IlpuueEfercr ars$epenuna.ntnufi MeroA, no3BoJlflIoulnft c uot'loulblo coJI-

n"rno* *u"nnro.pa$a rsuepatb pa3uocTb JIyqeBbIx cxopocref, Mex,(y IIeHTpaJIbHo[ n nneruuefi xpy-

roBbrM,3orraMrr Eu,u,,aMoro Ar{cxa Co,nxqa (Koton r ap., 1982).3naqenua cxopocrr{ ycpe.u,Hfllorca B

5-uunytnux [HTepBa.rrax, a MeAJreHHbre TpeHAbI 6HI{MaIOTc' C noMoulblo napa6o;r'

Bcero sa lg74 - 1gg9 m. r.r3Mepetrrr caenaHbr B rer{enue 1580 aneft, B cyMMe np}tMePHo 10004 v;

11oJrgoe r{[crro ocrarKoB (nsr,repenua MHHyc tpena) N = 120053 co cpegHeKBaAparlrrnblM 3HarIeHreM

A -- 6.20 u/c. llo.noxureJrbHafl cKopocrb orBeyaer cocrotllrlo <PactuupeHl{a>> Colnua. Hyneaaa $asa

coorBercrByer MoMeHry UT 00h 00- I nnnapz 1974t.
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Qotoc$eprr Coaxqa s 1974 - 1999 rr., EbrqxcJreHnxf, r pafione 9-of;

cxopocrx lf = 120053; no DeprxxaJrl{ - xDar{par raplroxxvecxofi

@parrrlent c[eKTpa MoulHocrn a pafioue 9-ofi cytovnofi rapuoul'tKE, BbIqucJIeHHoro c floMolublo

Oyprl-np"o6pasoaaxra AJrfi Bcex na6.nrcAexufi sa 26 net, IIoKa3aH Ha pl{c. 1. 3Aecs AoMl{flI{pyer, KaK I'l

,rp"*a" (Ko"ou r,up., lgg7), nr{K, coorBercTnyroulnf, neplroAy Pl = 159T9660 + 0T0005' Ero rapuonr-

,".*., aM[rrr{Ty.u,a ln = O.ZA u/c no cpaBHennro c aHarorfirrublM cneKTpou 1974 - 1995 m. (Koron u

Ap., 1gg7) npaKTlqecKr{ He I{3MeHHJracb, TorAa KaK Bce coceAHlte III{Xn 3aMeTEo [oH[I3HJr[rcr.3to 3HarIlIT,

.ito Cornue B [ocJreAHI{e ro.u,H AeftcrgureJlbuo ocql{JlJlupoBa-rlo c [ep[oAou P1 , upnveu ato xole6auue,

B cpeAHeM, [poucxo.u,I{Jto a $ase c P1-xone6aHl{eM Ilpe.u,bl,(yuux JIer'

Cnexrp Ans 6o.nee uJnpoKoro Ar,tana3oHa qacror, ot 103.5 uxluao 104.5 rtrxlu, IIoxa3aH na prc' 2, rge

.u,oMr{Er{poBaH6e n11xa Pr eurd 6onee rrrpa:r{TeJrbno. IIpn glrute.nbHocrll BpeMenuoro ptla L = 26 ner

pa3perueHlre no rlacToTe cocTaBJIteT Av = L-l ry I nlU. Cauoe [puMerleTeIbHoe To, qTo MaKc[Ma'[b-

uuil nnx B npeAeJlax orur6rn coBna;rr.aer c nlrxoM, AoMITH}{pyrcuII'M B c[eKTpe MouIHocrI{ aHaJIor}IqHbIx

'1974 1999,N:120053
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Ptlc.2. To xe, .rro fia prc. l, Aax 6o.nee uxpoKoro Axana3oHa r{acror. Ocxostoil rttlx coorBercrByer nepxoAy

Pr = 159T9660.* 0T0005

usnepenufi Ctau$opacxoro yur{Bepcrrera 3a 1977 - 1994 m.: coorBercrByroutuft nepl{oA CtexSopaa
Ps = 159T9663 + 0T0007 (Koror x ap., 1997).3ro - o{rrr,Hoe cBgrererlbcrBo B rorlb3y corgerrnoro

IIpolrcxox,[enn a Pl -nepuo.u,IlrrHocTu.

9to6sr npocJre.u,urr, 3a rroBeAentretr $assr rteprloAlrqecxoro flpouecca, 6tl.na nocrpoeHa AuarpaMMa
"O - C", Koropyrc o6H.rno crpoflT AJII [epeMennHx ssds.4'

B xaqecrae npo6uoro nep[ora E3ET rrepuoA Pi = 159T9600. 3ateu rJIr l(ax.u,oro 2-netnero [IITep-
Ba-rra sa 1974 - 1998 rr. Bbrqr{cJreubr aMlJr[TyAbr A1 r $assr (p rapMonl,rYecxoro MaxcrMyMa BorIHbI c

fleprao.rloM P = Pi. floseAeuue S.. p noxa3auo Ea puc.3 toqxaMx. (Otcyncrayrot $astr.u,rlfl HHTepBa-

nos 1985 - 1986 rr. u 1996 - 1997 rr., xorAa aM[Jr[Ty.u,bI A1 6urnu MeHbuIe oruu6ox, ll, crte.u,oDareJlbno,

cpeAgr{e P1-xpnnue oKiBarrucb Ee3HarrHMblMu.) 9epea Toqxll npoBeAexbl npfMble ,runefinofi perpeccfin,

HaxJroH r(oropbrx coorBercrByet $axruvecxofi uepuo,u,uqnocru ry 159T9660. Cauoe Baxnoe - To, tITo

$asa P1-aolnt.I s 1999-oM roAy (noxa:aua rycrbrM xpyxKoM Ha pl{c. 3) n npeae.nax ouIH6KI{ coBlarla
c $aaofi, onpeAeJrreMof, BceM[ [peAbrAyulrrMr{ r{sMepexl{fMrt. OrcIoAa AeJIaeM BbIBoA, tITo Hatla-rlbHa,

Qasa P1-xone6anra ocraBa-flacb flpaKT[rrecxu cta6lr.nt,xoft Ha nportxeHulr Bcex 26 .net. (3T o ornuvae'r
xo.ne6aane P1 ot nepuoglqecxoro <npouecca> P6, Koropbtfl rro AaHHbIM KpAO u Ctan$opaa HAtrex<Ho

na6.ruoAa.nca y Connua rorlbKo B nETepBaJIe L974 - 1982 rr.; cM. KoroB r'l ap., 1997.)

CpeAnaa Kpr,rBafl P1-ny.nrcauuu Co.nnua n 1999-ou roAy noKa3aHa Ha pHc. 4a. Oasa eE ttaxcurrayua

B npe,(eJrax oruu6xu coBnaAaer c fiasoft cpegxefi xproofi, nocrpoeHnofl c reM xe neprlo.q,oM P1 g"la acex

npe.u,br,u,yuux u3MePexlt[ (pnc. 46) :

. 1999 r.(N - 3261, A=7.28ufc): 1r, = 0.94+0'19 ulc, P = 0.60*0.04,
t974- 1998rr. (N = 116792,4 =6.16 u/c): An=0.25+0.04 ulc,P =0'63+0.02.

Cauoe Baxnoe - aro 3Har{I.treJlbuoe) noqrl{ B r{erblpe pa3a, yBerur{enl{e aMIJII{TyAII Pt-KoJIe6aHHa a

1999-ou roAy ro cpaBHeHrro co cperxefi aunauryrofi 3a rpeAblAyxrte25ter (ot 0.25 uf c ao 0.96 r'a/c

n xpuucrofi luxarre .su{$epeu(Harrbnbrx usuepexufi cropoctn). Ctonr 6o.nsruaa aun,nrtyAa 160-

Mrr6yrnoro ro.ne6aurr, x I uf c, na6nrcAanacb roJIbKo n 1974 - 1975 rr., T.e. [pI{MepHo 25 .rret Ha,aaA.

103.75 104.00 104.25

Frequency, t-LHz
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Pxc.3. (Dasoaar ArrarpaMMa, nocrpoexHar g,aa npo6xoro repxoAa Pj = r59T9600. IIo BeprxKiurt{ - O.sa p
MaxcxMyMacxopocr[(or04ol,cnooropenxeMAnrrxrepBaJloBQael-2n2-3).To.{xaMro6osxavexu$aau
.[nr Aaxxbrx 1974 - 1998 rr., Ne3anorrHexxbrM xpyxroM qrMe{efibl $asn xsuepexxfi 1999-ro rrcga. IllrpxxonHe
rrprMbre Jrnxrrr coorDeacrryror nrxeflxof, perpeccxx E xxrepBaJre 1974 - 1998 rr. ]Ix xax;lon orBeqaer rlepxoAy
l 59T 966

l9l

a

2000

o-l
)
i 0.4
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f;ta..reee 
N=326r 

. o1.i o't-i.
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Pnc.4. Cpe,qrre xpxBxe rryJrbcaqxx Co.nxqa, [oryqexnhre c [epxoAou Po = 159T9660 .qrs rsuepenrf, (o,/

1999 r., N - 3261, t (6) rc7a - 1998 rr., y'f = 116792. 3xaqexx.e .qx$$epexrlxarrrxoil cxopocar (to.rxx)
ycpeAHexbr D xar(AoM xxrepDaJre urxprnof, PtlS (a) x P1l16 (6).llJrptxonbre rrxxnr - cxtrycox.qbl, nporeq€xrne
yepe3 Toqxx MeroAoM Haxuexbluxx xE^r{parot; EeparxaJlbxbrM[ yepraMr yxa3axbr rrlxqxble ourx6xx cpeArrtrx
sraqexxfi cxopocrx. Beprxxaarxnfi uacrura6 xxxxeil xpxaofi yBenrrqeil B r{erhrpe pa3a no cpaBxeflxK, c
rractura6orr,r oepxxef, xpxoof,

2.01.51.00.5
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Ycunenre xone6anna pa3yMgo, HaBepHoe' cBflsaTb c EeTBbIo pocTa floBoro, 23-ro UI'tKJla, coflHe'IHofi

AXTI{BHOCTI{.

B saxrroqex[e orMerr{Mt r{To B Hacrorruee BpeMfl xo,re6auus Co,'rnqa c nepxoAoM oKoJIo 160* -
[peAMer Ar{cKyccfi[, a xo,ropofi pasHbrMu aBTopaMH Bbrc6a3blBatorcfl apryMeHTL,I <3a>> u <nporua> (crta',

,.rpr^r"p, Illeppep u,u,p., 1993; Koroa ra ap., 1997, 1999; Ila.n.rre n ap., 1998)' B csssu c srHM Herlb3f

o6ofirr BEITMaHI{eM HeKoropble pe3y,rlbrarL,I' BeAaBEo noJlyqeflHbte afinaparypofi cnyrHnxa SOHO' u rx
HHTePnpeTaul{rc.

Kax nsaectgo, ogxoft r{3 ruraBHbrx qerefi aroro cnyrn}Ixa (cu., nanpuuep, lUeppep n ap., 1995) 6u-

Jra perr{crpauna xo.rye6anufi Co,rnua, B r{acrnocr}r, BoJIH Trxecrl{, I{JII{ g-MoA. B Aannux Ha6flIo.ueHuft

He*oropbrx r{HcrpyMenros 6brno orMegeHo [prcyrcrBue nepHoAfi.rHocreft, xparublx r{acrore 52 rt'rxIu, a

qacr6ocrlt, 11ep1roAu']Hoc'refi 160t n 80t. Oco6o orMerI{M x3Mepeal{r rapnaqufi corHer{Horo I{3JIyqeHHfl

npt6opou PMO6-V. B cnexrpe Moulxocru arfix Eapr{aquft, ony6.nuxoBanur.lM @rnultep'neu u @pii,ruxotrt

(1gg8), cauuf, sbrcoxrfi nItK coorBercrByer [epEo.(y 160t. Aatopbl, oAIIaKo' [ocrIETaJlI{' tITo 3Ta ne-

pHO.U,Hr{HocTb BbI3BaHa caMfiM XHcTpyMeHTOM, a I{MeHEo, - 6uennnMrl MexAy X6AOM 6oprOAux vacon

SOffO (c nx,repna^nou c6opa uxrlopnaauur.r oxoJro 15") r uarepBaJroM cldua Nn$oplrauufi xoflKperHblM

np,6opoM. flpu a.rorrr [p[luJtocL,-npu6ernyrl x AonoJIHLITeJIbHbIM (aono.rrlHo npo3BoJlbHoro xapaxrepa)

npeAnoJroxeHr{fM o 11pHpoAe r,rHCTpyMerrraJlbHr,rx llryMoB, KoppeJII{poBaHHr,Ix c rrnorerr{r{ecxofi qacTo-

Tofi <6ueunft> 52 lrxlq (nepuoa 320-) r ee o6eptonaua'
Mur nnpane noJrararb, rrro rflfloresa o6 nncrpyMenTaJlbnoM npoxcxoxAenHr 160-r'luHyTroil fleplto-

ArrrHocTH..q.rr*rt* SOHO (<Durrurep.rrr,, Op6.nux, 1998; @pe.nux n AP', 1998) aa'naeTct HeAocTaroqHo

o6ocuosauuofi.
llcrnnnaa flprpo/ra repxoarrqHocr:u P1 = 159T9660 B AonrrepoBcxux H3MePenuax KpAO u Ctan-

$opacxoro ynr{Bepcrrrera ocraercr saraAxofi. Moxuo 6uno 6u l\yMarb, HarIpI{Mep, o cnepx6uctpolt't -
. ,rlproao* Pg - rpaureu11q uegTpanbnoro rApa, uo bno flpor[Boper{nr craHAapruofi tnto,u.e.nu Co"ngua'

(3aueruu, .{ro eu6 qeTBepTb BeKa ToMy HiBa.U, r}rnoTesa o 6uc, poM, c nepl{oAou P - I v, apaulenr'ru

ropu uorournra-racb Porcc6!'prorra (1974) c uerll,rc o6tncnxrl 4e{uunt co,'IHerrHblx nefiTpuuo') Ter"r ne

Megee, c pocroM rrgcra Haruux AaHHbtx o rno6arruux xone6aHnax CoaHqa, - u oco6enno BBxAy nopa-

:ureftnofi $asonoft yc,oflvueoc'rn xole6atrnX Pt, * Y uac pactd, y6exgenue, qTo pacxPblTle 3ara'U'KH

I{oxer oxasarbcf BaxHbrM xJrroqoM K noHrrMaHr{ro BHyrpeHHero crpoeEl{f nautefi 3Be3abl H ,u.pyrHx ea€sA,

noAo6nurx Coru4y.
An,ropsr 11pr{3HareJrbnsr H.I]. Pycary 3a rexulr{ecxoe o6ecneqexne pa6o'ru coJIHeqHoro MarHI{Torpa-

Sa KpAO u H.f. Cynuqe 3a noMotub n o6pa6orxe na6nrcAate.nbHblx AaHHbIx. Pa6ota BbI[oJIHeHa npr

sacruqnofi no.q.(epxxe lOOt{ Yxpaunu (rpaxt ft $ allTa-97)'
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Koron n ap. (Kotov V.A., Haneychuk v.L, Tsap T.T., Hoeksema J.T ) / I Solar Phys. 1997. V. 176. P' 45'
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,I3BECTI/t.fl
KPbIMCKOfi

ACTPO(DU3I{I{ECKOft
OECEPBATOPIIIIIlfsr.Kprrucxofi Acrpo$ns.O6c. 96, 194-204 (2000)

vAX 520.3

Coane.rHbrft VunnepcaJrbHbIft CnexrpoOoroMerp

H.H. Cmenaxax, D.B. ,A,otzono",toaa, A.IL Enusapoa, E.B. ManaxylueHrco, K.B. [Iapueecruil,
f.A. Cyxut4a.

Kpuucxa.e actpo$urx.recrar o6cepnaropxr, 98409, Vxpaxxa, Kpntu, Hayvnlril

flocrynr,ra B peAaxqrrc 10 aexa6pa 1999 r.

Annorar4na. B KpAO B Ter{eHue flecKqrrbKxx rler Ha reJtecxo[e BCT-2 [poBoArrcfl $otoelexTpu-
yecxl,te na6,rrcAexxx c YnunepcanbxbrM cnexrpo$otorraetporrr (YC<D), IIo3BoJItlour[M rloryqarr rso6pa-
xeHufl Co,rxua B orAeJrbHblx cneKTpa[bHbrx Jrunr{tx ,r crleKTpbr coJlneqHbIx o6pasosaxxfi. B noc.neAnue

roAur 6rrla npoBeAera MoAepHH3auxx YC@. 3arraeuexo ruIaBHoe 3epxanlo reJlecKola, I{3MeIteHa cl{creMa

cKaHr{poBaxra, .u,o6aa.neHo BTopoe np}teMHoe ycTpoficuo. CyuectneHHble I{3MeHeIIr{fl BHeceHbI B 3"'IeK-

TporrHble cxeMbr, nporpaMMrroe o6ecne.renue xa6rpAeHrfi u o6pa6orKrl noryqeHHblx MareprranoB.

Mo.q,epnn:aqnr rro3Bo,Ittra yfiytnuuTu xa6.npAa'renrnuil Marepr{a-fl, coxparHTL, BpeMa xa6nto.u,euuft

u o6pa6orxn. CT ano Bo3MoxHbrM oneparr.rBno noMeularb uso6paxenua Conn(a B flIlHI{Id Hel 1083 Hpr

na WWW-crpaxrrqe KpAO (aapec http: f f uwu.crao.crimea.uaf Projectsf solarf Ileliumf main.htm).
SOLARSPECTROPHOTOMETER, Dy N.N. Slepanian, E.V. Dolgopoloaa, A.l. Elizaroa, E.V. Mala-

nushenko, K.V. Parcheusky, G.A, Sunilsa. Photo-electric observations with the Universal spectrophotometer
are camied out in the Crimean Observatory on the solar telescope TST-II during several years.

Spectrophotometer permits to obtain solar images in separate spectral lines as well as the spectra of solar

events. During the last years a modernization of the spectrophotometer was carried out. The main rnirror
and scanning system have been changed, the second detector have been added. Essential modifications
have been made in the electric schemes, observational and data processing software. Modernization
permitted to improve a quality of the observed data, reduce time of observation and data processing. It is
possible now to put online solar images in HeI 1083 nm spectral line on CrAO Web-page (www address

http: f f utww.crao.crimea.uaf Projectsf solarf Heliumf main.htm).

Hecxonsxo ner rra3aA lra reJrecxone BCT-2 AJrfl npoBeAenut $otoa.nexrpuqecKxx cleKTpaJtbnblx Ha-

6nrcAenxfi 6u,r cosAan Ynunepca^nrnlrfi cnextpo$otortaerp (yCO). On nosno,n:r,r floryrrarb xaprbl Bcero

Colnt1a I{JII{ orAeJI},HbIx yqacrxoB AI{CKa B pa3nblx cfiexrpaJlbnLix JIttHHrx, a raKxe Perlrcrpl{poBarb
cner(Tpbr coJrrresHl,rx o6pasonaxufi. CxanuponaHre nso6paxenus Co.nnqa Ha ureJlI{ cnexrporpa$a flpoBo-

AHJrocb notuaroBblM ABHXenueM ueJrocrarnoro r Ao[o,'rHHTer'rbnoro 3epxaJI TeJIecKona. TaxaR c[creMa
[MeJra cyu{ecrBeHHble HeAocrarKr{ I,r3-3a 6o.nuuoft Maccbl 3epKa.[. B xa'recrne [pxeMHoro ycTpofictna
[epBbre roAbr rrcfloJrb3oBa-ncr roJrbKo $oroyrrlnoxn're.rrs @3Y-83, cnertpa-nrnaa o6.nacrb t{yBCTBI{Te,"IL,-

Hocru r(oroporo 390-1100 nu. 3to [o3BorruJro r{crrorrb3oBau YC@ AJrr Hcc,'IeAoBaHI,Ifl Co.nnqa e 6nus-

xoft nu$paxpacnofi o6lac,u, B r{acrHocrr{, B ,'ILIHHI{ Hel 1083 ulr. Pesyns:rarbl, Ilorlyrrennue c YC@

H3rroxeubr a pa6orax Eapauoacxoro n Ap. (1990),.[,nrxoacxoro r Ap.(1989), Ma.nauyruenxo (1992),

MananyrueHxo (1995a, 19956, 1994), Ctenaxan (1995).

B nactoau{ee BpeMfl cnexrpo$otoMerp cyurecrBeHHo MoAepHI{3I{posaH. Hilxe fipfiBo.4l{Tcfl onncaHlre

Bcero (oMrutexca YCO, HaquHar c orrrrqecKoft cxeusl Ir KoHrrafl 3Kc[pecc - o6pa6orxoft nolyvexnux
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Hcnonrsyenaafl ilpu ua6;rrc.q,exnax c YC<D oflTrqecxar cxeMa reJrecKona [puregeHa na pnc 1. I{e,rro-

ctat (1), Aororrxr{rerrrxoe (2), .([aroHaJrbHoe (5) u xaccerpenoBcxre (4) 3epxarra - urarnble 3epxa-[a
TeJrecxona ECT-2. Horoe rflaBroe 3epxa-rro (3) 6srno H3roroBJreno cneur{aJrbno lul, cneKTpo$oronae-
tpa. C erlc noMorqbro aeAercfl cxaunpoBanr{e rsoSpaxeHra Connqa Ha u{eJrr.r cnexrporpa$a. 3epxano
BbrfloJrnerro r{3 cr{TaJrJra, [Meer roJlr{r{Hy 25 rartr, ArraMerp 200 uu. u {oxyc 8 u. .I[,annaa onr[tlecKar cu-
creMa nosBo.rrxer pa6otatr c rso6paxenueM Co.nnqa 80, 140 utu 220 MM B 3aB]rc[Mocrl{ ot rur6pannoro
x accerpeHoBcxoro 3epK aJIa.

Pnc.l. Onrxrecxa.a cxeMa reJrecxofia x clexrporpaSa

Onruqecxas cxeMa cnextporpa$a (pr.rc.1) BxJrroqaer Bxor,Hyro ryenr (6), KorrJruMaropuoe 3epKa-
.no (7), f=7.5 lr, d=20 cu, gu$paxquonHyro peuerxy (8), d=150 uu,600 urrp/nrrvr, KaMepHbre sepKara
(la) r (7), f=7.5u, d=450ur'a n f=16u, d=800un, roBopornoe nrlocKoe 3epKaIIo (10). B $oxa.nurofi u.noc-
Kocrrr xaMepHono 3epKa^[a f l6r,r HaxoAnrcr BbrxoAuar urenr (11).3a nefi pac[orroxeHa JrnH3a @a6pu
(12) x $otoyMHoxl{rerlb @3y-83 (13). B $oxansnofi rrrocKocrr{ r(aMeproro 3epxana f 7.5nr norvreuraetca
II3C-xauepa (15).

2 Cxaxep

Cueulenue rso6paxenna Co.nuqa Ha uleJIIr cnexrporpa$a ocyu{ecrBrflercr noBoporoM ruraBrroro 3ep-
Ka^rla c ttoMoulblo cKanr{pyrcuero ycrpoficrBa - cKanepa. Taxaa c[creMa o6ecnequsaer HenoABrrxEocrb
cBeroBoro rry trK a Ha KoJrJrrMaropnoM 3ep K aJre cnexrporpa$a.

4
t"
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(Dynxunonanbgo cxaEep cocror{T 113 AByx ocBoBHbIx ysJIoB, rlpeAcraBJltlou{nx co6ofi caMocrotreJrb-

nue c6opo.rHble eAHHI{tlH. OcHoglrblu n sau6o.nee cJIoxHbIM }t3 HI{x rBJrfercf co6ctseHxo y3eJI cKa-

HI{poBaHHfl, xoropufi o6ecnegroaer cJroxHoe cryneHqaroe BPau{areJlbHoe ,u,BrIxeHI{e rJIaBHorP 3epKaJIa

Boxpyr ,u,Byx B3ar{MHo nepnenAxr(ynrpnblx ocefi, pacno.noxennblx B uJlocxocrn, KacareJlbnofi x pa6o'

vef, uoaepxnocrr aroro 3epKa-[a, rr npoxoArurefl vepes ueHTp ero pa6ovefl [oBepxHocrt{. Bropofi ysel
ocyulecrBnfler.noBopor y3na cKaHHpoBaHr{fl BoKpyr ero [poAonbxofi ocu H NMeer perynupyeMylo o[opy

AJrt ycTaHoBKH cxaHepa Ea penbcax.

Kuxeuatn.recl(afl cxeMa MexaHr{BMa cKaHI{poBaHIr, [oKa3ara Ha Puc. 2. Stot MexaHIr3M o6ecneqx-

Baer cryneH.ratblfi HaKJroH rraBHoro 3epxaJIa [ocJreJIoBareJIbHo B AByx B3auMHo IrepneHA[KyJIflpHbIx

HaupaEJreHI{tx.

Pttc. 2, KxxeMatx.{ecKat cxeMa MexaH[3Ma cxanxPoBaxltt

LnasHoe 3epra-ro (1) upn rroMoulr perynrpyeMbrx uapHnpoa (2),(15) 3aKpenrlexo n xonrue (3) c
Do3Moxgocrbro Kaqauur BoKpyr ocr X. Kolrqo (3), n cooro oqepqAb, uIapHI{paMI{ ( ) u (17) cBr3aHo c

Kop[ycoM (16) c aosr'loxnocrblo Kaqan]Irt BoKpyr ocu Y.

Tarnu o6paaou, uIaBHoe 3epxarlo 3axperlJleno rax 6u B xapAaHHoM [oABece, xoropufi flosBoJrfler

eMy coDepuaTb HesaBr{cnMbre Eaxront,l na xexotopufi yroJr BoKpyr AByx B3anMno nepnelrA}IKyJltpHblx

ocef, X n Y, nepecexaroug{xcr B ueuTpe O pa6oveil [oBepxuocru 3epKaJIa. floaoporul 3epKa-[a ocyu{e-

crBJrrrorcr vepes xdcrxo coeAuuexuyro c HnM uranry-pblqar (14), Ha HlIxHeM Kontre xoropofi 3axpe-

rrrrena uprr3Ma (12) c anyua nJtocKr{Mr.r rpanrMu (6) u (ll), napa.rIJIerIbHbrMI{ coorBercrBenno ocau X u
Y. Ha arr{x rpaxnx ycranoBJreHbr ruapflxt{ (10), na xoropble [ocpeAcrBoM MIIKpoMerpur{ecKI{x BHHToB

(9) n (13) sosg,efictayror uaroBbre aBrrarerrr{ (5) u (8), roryqarcurne cI{rHaJIbI or cncreMbl ynpaBJIeHIIr.

,U,nnna ruraHrn-pblrrara, uJrn paccrorxr{e OK, an.nxetct BaxHbIM KoHcrPyKT}IBHblM [apaMerpoM,

nocKoJrbxy BMecTe c ualroM Ml{KpoMeTpr{qecxt,tx BI{HTOB O[peAeJIfeT [epeAaTorlHoe oTHorueHue MexAy

I[aroDbIMu aDr{rarenflM}r rr 1.rIaBHbIM 3epKa-rloM. Cn.noaoe saMbIKanl{e uITaHrI{ rr M[IxpoMerPur{ecxltx BIIH-

ToB ocyulecrBrlfl erct npyxnxofi pactaxexua ( 7 ).
Bnerunxfi aug yctpoficrBa IIpeAcraBJIeII Ha pnc. 3.

KoncrpyrtrBfloe rcrroJrnenr{e cKauepa [or(&3aIIo na puc.4, xotopHfi [peacraBJlter co6ofi HecxoJlbt(o

ynpouennbrfi $paruent c6opovuoro qeprexa.

<.{
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Pxc.3. Bneruxxf, BllA cxallepa

l.[asnoe 3epKa-[o (i) yctauoarreno B onpaBe (2), xotopaa uocpeAcrBoM.uByx peryrlnpyeMblx tuap-

Hrrpon rroAn[xao coeAr{Hena c KoJrbuoM (3). Kaxaufi uapHLIp o6pa:oran KoHLIqec(I/tM rHe3aoM (4), B

xoropoe BxoAHT xouuqecxrfl KoHeu auura (5), $uxcupyer"roro xourprafixofi (6). flocpencrroM Kpon-

urrefiuoa (7) urapuupur cBr3aIIriI c Kopnycor\{ (8) cxanupyrourero ycrpofic'rna.

Bce urapxupr,I BbrlloJlHeHbr B Br{Ae BrrHToB c KoHHr{ecKrMI.r KoIrraMH u $uxcupyxrrcfl Ko.lJTprafixauu,
r{To no3Borrer o6ecne.rrsarb 6es:a3opHoe coerxneHue noABr{xHbrx ,aera"'tefi, perylrpoBa'rL' ttcxoAHoe
ycfinfie noAxHMa [oABHxHbIx AeT anef, u BoccraHaB,rfitsarb 3To ycHJrue npl{ H3Hoce IIoLBHXHLIX coeAu-

nexufi. MaTepua;ru napbr rpeHHfl RuHT-KoJrbqo (lr nnxr-onpana) nollo6panlt Tax, vro6bt o6ecne'rl4rs

MI{HHM:rJr[,Hoe rpeHfie no.I1BHxnbrx Ae'ra;refl !.axe npn orcyrcrBttlt cMa3KI{ NrexAy IItlMIr.

Cxxsy K onpaBe 3epxaJra xecrKo [pncoeAnHeH pbrqar (9), aruxa Koroporo onpeae,raercn pacvEtottl

Kr{HeMarHKH npHBoAa 3epxiua. B ,uanaofi (oBCTpyKuI{}t /'I,JII{Ha pblqara n c6ope c onpaaoft H sepKa*rloM.

To ecrb paccroflEr{e OK na puc. 2, cocraB,.rrrer 515 r-au. [Ir.rxnr.rfl Topeq pf,'Iyara 3aKaHrrlBae, ca npusltoft
(26), xuerouqeft rpauu, napaJ'rreflbnbre ocflM X x Y. Ha eTux rpaHflx ycraHoB.;.IeHL,I uapuKL! (25) u (27),

Ha xoropble rosgeficrnyrcT IIJ'Iocxrle roprrbl MuKpollterpxqecKl{x BITHToB (24) u (28).

MuxporraeT pHr{ecxHe BI{HTbr flBJrrrorcn ucrroJlHHTCJtbHbIMH 3BeHbflM}I apKcI{HycHbIx N{exaHH3MoB, rtpe-

o6paayroutxx BpaulareJrbHoe lBuxeHr.re Ba^iroB Anxra'renefi B rrocrynare.qbuble ABlxeHurt IIJIocKHx rop-
uoB BrrHToB..LI,.nx aToro KaxAafl Br,rrrroBar napa coe.u,HHeHa c uaroBblM.u,Bl{rarener.a (21) u (23) vepes
c[eqra-[bnyro ruy$ry. My$ra HMeer nrrb crenenefi cno6o,[st, qro no3BoJlfler co3.[arb onrrrMa-rlbubte
ycr.roBnfl pa6o'rrt .u,.nt xaxAofi sl.rHTosoft napbI, yMeHlrur{Tb t{3uoc rIoABI,rxHbIx ,u,e'ra.nefi, TeM caMbIM Ha

.u,,'InreJlbHoe BpeMfl coxpaHfiTb 3aAaHHyro rorrHocrb cKaHHpoBaHHa 6es Aononnu're,qtnofi peryJlupoBKH rr
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Pnc. 4, Konctpyxrrnxa.a cxeMa cKanepa

peMoHTa MexaHH3Ma. Ilapauerprr Br{HToBbrx nap noao6paubl TaK, qro oAHoMy uary aBl{rare,ra [U.[I,-4

cooTBeTcTByeT EaKJIoIt IIoBopoTHoro 3epKaJIa Ha yro,'r 0,82"'

Cn.noaoe 3aMbrKaglre MI{xpoMerpuyecKlrx Br{HToB x ulapuxoB ocyxlecrBJlrercr npyxllnofi pacrflxe-

flilfl (22). CNnsy x rpr{3Me (26) upuxpenrreua xBaAparnaa npr3Ma (19), xotopafl orpanrqrBaer MaKcH-

Ma-rrb6oe orxrrogenrre uranr[-pLJrrara, aosp,eficrByfl Ha I(onueBble BblKrlrcrrareJlu (18) u.rru (20).

Koxqesbre Bbr1flroqare.nn o6teluneHbt B caMoctolte.nsnufi 6.rrox, yAo6nu[ A.nr Ea-rraArtr I{ peryJrl{-

poBr6. Kaxgrrfi BgxJrrottareJrb Moxer 6urrs uegasucuMo or .4pyrux ycrauoB,'Ier s Heo6xoAur{oe [oJro-

xeHl{e, r{eM AocT[raeTct To.{Hoe peryJII{poBaHI{e EyxHOrO AHaUa3OHa CKaHI{pOBaEI'lf .

Hxxnnfi ropeq xopnyca (8) rpenurcfl BHHTaMH (17) x uoooporHoMy $,rraur1y (16) ysaa rloBopora.

Kopnyc (14) etoro ycrpoflcrBa ur*.reer c(repuqecKuft florcox (13),6.narogapr xoropoMy ncd cxanupy-

rc1qee ycrpoficrso Moxet 6ur:u 4erxo ycranoBJreHo B Hyxrloe ficxo.u,Hoe noJloxeHlre u :a$r'rxcrpoBaHo

6onraun (12) c rafixarau (15) Ha nnr{re (10) ocuoaaxnfl cl(auepa. 3to ocHosanre ycranoBneno Ha AByx
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HarrpaBJrrroulfix peJrbcax, rro KoropbrM cKaHep Moxer nepeMeularbca a pa6ovee lrntl uepa6oqee no"IG-

xegr{e. flonopor cxanepa ocyutecrBnaercr cfleulrarlbttblM Hll3xoo6r:porrtlu AB]IrareJIeM (11), xotopufi

lo3BoJIreT no,ryquTb Hyxrlyro cKopocrb noBopora Bcero Mexanusl{a 6e: npr{MeHeHl'tt AorIoJIHI4TeJIbHoro

peAyxropa.
Ilocne r{3r13roBJreggfl cxa6epa 6rrnu npogeAeubl ero na6opatopubre I{crIbITaEna. B pesyabrare noJly-

qeHbr cre.u,yrculEe ocIIoBHbIe Xap aKTepI{cTI'IX il :

- flpe4elu cMeurenl{, rso6paxenufl Ha u{enl{ cnertporpa$a t1000"

- Mrnrua;rsnrrfl ruar cxaxl'tpoBanra uso6paxenna 1,64"

- Maxcuuanbnafl cxopocrb cxaHupoBauraa n:o6paxenl{t 286" f c

- To.{Hoctt, Bo3Bpara nso6paxeurr noc,'Ie cxana B 2000" l'64"

- Bpenx ctijua uu$opuauru 23 r"rc

- Maxcnua;lursre xo,re6anra 3epKana npu cl€ue uu$opuauuu 0,5"

A11ec1aqsa y3JroB Mr{KpoMerplqecKux Br{nroB-To.nxate.nefi a c6ope c uaroBblMu ABHFaTeJIAMI{ IIo-

Ka3arla, rrro 11orpe1g11ocrb urara MI{xpoMerpil.{ecxoE pesr6u oKasaJlacb 3Harl}tTerbHo MeHbue 3a,IallHofl

BEJITIq}IHbI.

K ocnognuu Aocror{HcrBaru yctpoilctoa MoxHo ornecr}I Bblcoxoe 6ucrpo.u,eficrBue uprl BblcoKofi TotI-

Hocrl{ cKaHI{poBaIrEf, .r.ro o6ecue.Il{Baerct uantof, I{HepurroHHocrblo [o,u,BHxxux Aera-nefi, orcyrcrBl{eM

ylpyroro .nroora r udpraoro xo.fa B K[HeMarrtrecKl{x naPax nepe.u,arorrHblx MexaHlr3MoB-

Crcrena yupaBJreHu, cKaHepoM DxJrroqaer reHeparop raxroBblx IlMIryJIbcoB, cxeMy npoBepxr KoH-

qeBbrx Btr1flroqarefleft, $oprrar.rpoBareJrb cABrrHyrblx no $ase ilMnyJlbcoB.u,JIt uaroBblx ABI{rareJIeft (ana

6e3aBgcgMbrx xaHa-rra AJrr cMeurenrs no X n Y), 6nor ycn.nxtenefi I{ ABa uaroBr,Ix ABurareJla III.(-4'
Taxrosbre r{M[yJrbcti reueplrpyrorcr KoMnbrorepoM I{ vepes 6.nox 350 xpetra KAMAK fiocrynalor Ha

cxeMy $oprrrnpoaa,re.nr. @oplrupoBare,'Ib Ar1, Kax.u,oro uaroBoro .lI,BHrareJIfl Bbl,uaer rpl{ }IM[yJIbcHbIx

[ocJreAoBaTeJI],HocTr{, 6ABI{IIyTL,IX uo Saae Apyr oTHocl{TeJIbHo Apyra AJIf Hopuansnofi pa6o'rsr lUaroBblx

ABrrareaefl. Baor ycr.nntenefi o6ecnequBaeT neo6xoAnurtfi tox o6uotox'

Ha 6ase 6.noxa 305 co6paua cxeMa flpoBepxrr xoHIIeBL,Ix BbIKJIIoqareJIeil. Crrna"ru xoHIIeBbIx BbI-

x.;rro.ra,renell cKaHepa nocryflalor ]ra BHerurIHft pas'beM BxoAHoro perllcrpa I{ upolpaMMHo cql'trblBalorcr

noc,re BbltroJrHeHrrr KaxAoro 3JreMenrapHoro luara .[,JIa lrpeAorBpau-(eHl{fl yxoAa luroKa a nepa6osyro

o6.nacts. B cxeue $oprrlrponateJrfl Toxe ecrb cueql{aJlrnaa 6noxxpyrcular qellb, noJlyrlarculafl c}IrEa-

,rbr c l(oxrleBbrx Bl,rxJrro.{atenefi. 3ra qenr anflaparllo 6,roxupyet rrocryrrJlenl{e raKToBblx r'IMnyJIbcoB

Ea Bxo.( $opr"rrapooareJrfl rrpx rraxarHH o.u,Horo Ir3 KoHueBbIx BblKfltorlareflef,. YxoA IUToKa a nepa6ovyto

o6nac:rr, Moxer no,'IHocrbro BbrBecrr{ H3 c'r'porr TotIHyIo 6esnro$'ronylo MexaHI{Ky cKanl{pyrcu{efi cttcleMbl,

no3ToMy 6una npe.4ycMoTperra TaKar .[ByxcTyrreBqaraf flporpaMMHo-annapalrTHat cEcreMa 3auIlITbI.

3 Cucrertlbl perrcrpaqrrli H3ryrreHns

B xaqectae npueMHuxoB n3ryr{eHHfl s YC@ ncrolbsylorca @3Y-83 u [I3C-xauepa Sony SSC-M254CE.

3.1 Kanan cteMa rH$oprvraqnu c O3V

Kana.n c'beMa nnsoprnlauNu c @3Y cocrouT rs 6.noxa cBeronpl{eMH}Ixa, KonBeprepa, ycrpofictna ouu-

$poaxu BxoAgoro cr{rgaJra x xpefira KAMAK. 3ra annapatypa ylpaBJlaercf KoMnbIorePoM tlepes KoH-

TporrJrep xpeilra.
Cnrxan c @3Y, coAepxauufi xu$oprnlaUrro o6 unrencunHocrl{, [ocry[aer B cxeMy l(oHBeprepa, lAe

upeo6pasyercr B flocJreAoaareJrbaocrb rirMnyrbcoB. Yactota cJIeAoBaHIrfl I{MlyJIbcoB nponopqHoHa-flbEa

cHrHiL[y rpKocrl{. lluny.nrcu u3 xoHBeprepa nocrynapr Ha Bxor cqertll{xa. 9uc.no I{M[yJIbcoB, IIP}I-

ll1eA1rlrrx Ha cr{erqr{K 3a BpeMfl sa.u,anaofi 3l(cllo3l{uuu nepeAaerct qepe3 KoHTpoJIJIeP xpefira KAMAK s

KoMrrblorep. Sxcnosuuug Moxer 3r,,r,aBarbcfl nr6o nporpaMMHblM $oprtruponaru{eM 3a.u.epxKlr, ril6o or
BHeuIHero 6.nora'rafiraepa.
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Caetonpneu6gx l{ KonBeprep pa3Meuarorcfl B oAHoM oxJlaxAaeMou 6.noxe ll floMeu{alorca n $oranr-
noil n.nocxocr6 KaMepgoro 3epxa.[a f l6 rta BHyrpI{ cnerrporpa$a. B.rrox Moxer nepeMeularbcfl BAoJIb

c[exTpa IIo HanpaBJlfltou{ItM c floMorlblo uaroBoro ABHraTeJIr.

.II,na yupaa,reHlrfl cr{creMofi cteua nn$oprrraqnn c Q3Y u pa6otofi cKaHepa 6stla coa.u,asa 6u6tuo'
Texa flo.u,[porpaMM, Koropafl peaJ'rrr3yer Bce ocfioBuble KoMaHAbI cucreMbl KAMAK. Ha ee ocnoee 6r,l.na

Hanr{caHa 6n6.nuo,rexa BbrcoxoypoBgeBbrx npoueAyp JtJIfl cbeMa xnsopuauuu c yc, poftcrna oqu$pon-

Ku, r€HepqpoBagr.tfl TaxroBbrx ,{MrryJlbcoB} rrpoBepKr.r cpa6atrtnaunt KoHqeBr,Ix BbIK,'rrcqare'nefi. Yto6ut

,qocr11.rb MaKcr{Ma[bHoro 6brcrpoAeficrnnR, np1 co3AaHH11 Dcex 6n6;ruorex g.rra pa6otu c KAMAK uc-

[o,rlb3oBarca Accerra6.nep. Ocuonuaa [porpaMMa, BbInorHtI,ourat poJlb Koop,u,ItHaropa, 6u,ta HarI{caHa

na flacxane.

3.2 Kanaa c'beMa xnSoplraqxx c [I3C'xaMepbI

B yCO rcnorrb3yerca II3C - KaMepa MoAenr{ SSC-M254CE SONY, pa3Mep pa6osefi noBepxHocru

6.5x4.8 MM, pa3Mep [r,rxcerra 17x17 Mr{Kpon. [I3C-xaruepa cMoHTupoBarla Ha [oca.u.o'{Hofi r,'Iacrl{He

r ycraHag,'rlrRzrercr a $oxanlnofi nnocxocrn KaMepnoro 3epxa,qa f=7.5r'r cnexrporpaQa.

IIpr pa6ore II3C-xaruepbr pertrcrpfipyeuufi cr{rHar Ilocrynaer HenocpeAcrBerHo Ha gxoA s[.u,eorpa6-

6epa, xotopbrfi flpe,u,crannaer co6ofi nJrary KoHTpoJIJlepa, ycraHoBJIeHHyIo B KoM[blorepe. Ouudponxa
u o6pa6o.rxa cur6aJra npor{3Boarrc, caMocroflTeJlbno paspa6otauuuu uaro6ecleqeHllreM. O6pa6o:rxa

curHil.rla BKJIIOTIaeT CJIeILypU(Ue Onepaul4u: ctllITbIBaHI{e cHlHaJla, BI{3yaJII{3aUUrc I(aApa, HaXOIIJIeHHe

HecKoJlbxux xagpoB, [peABapr{TeJrruyrc o6pa6orKy (BblAeflexue crpoKLI f croa6ua nrlr yqacrKa Ka!,pa),

3anHcb un$opyaurl{ Ha AI{CK.

Ocgosgau npo6.ryeua 6Hna s o6pa6orxe n xpaHeHHI{ 6onsruoro o6seua unSopr'aauuu' Tax I(aK oAHH

xa.u,p coAepxnr 0.5 M6afir. .{.nr nopma.nsrofi pa6otu rpe6yerct xpanurb B [aMflTI{ HecKorbKo no-

cJreAoBarerbrrx uso6paxennfi EJtr- ux npeABaplrreJlrnofi o6pa6orxlr B peaJIbHoM BpeMeHu. floatolty
flporpaMMbr 6run uanucanbr Ha r3bdxe Watcom C++ 10.0, xoropufi rlo3BoJlfler l{cloJlb3oBarb BcIo Ao-

crynHyro flaMrrb l(oMnbrorepa. flporpaur*,ra y[paBJreHl{fl 6r,t.na Aono,rneua npolleAypaME, cyurecrBeHHo

ycropnBurl{Mn o6pa6otxy nuTleorso6paxenuft B peaJIbHoM BpeMeHI{. O6tex,no-opl{eHTl'tpoBaHnrtfi no.u,-

xoA r co3Aanuro rpa$tvecrofi o6o.noqKlr no3BoJur"'I co3.uarb BbIcoKocrpyxTypHpoBaHHyIo nporPaMMy, N

o6"nerqrn ee colpoBoxgexne (r,rsrr,reHeHufl I{ lrocJle.(ytorufie uoau$uxauun).

4 Ha6nroAenrfl H Hx o6pa6otxa

4.1 Ha6.rrro,rreHxt c OAY-83

Cuc.reua c @3Y EcfloJlb3yercfl AJIfl 3anr{cl.r uso6paxenNa Co.nnua n ou6paunofi Anune Bo.rIHbI B c[eK-

Tpa.[bHoM Alrala3one 390-1100 nu. Csctelra raKxe no3BoJtter trpoBo]lxrt' 3anl{cb c[eKTpoB orAeJIbHtIx

yqacrKoB co.nxua.
[Ipn na6nroaeg[r{ c cuc'rerrofi TeJrecxona faxa=l4u Bo BTopoM flopfl.[Ke c[exTpa u yctanonxe OOY

Ha BbrxoAe xaMepbr cnexrporpa$a f 16r"l, o6u[e xapaKTepucrllxu arofi cficreMbl TaKoBbI.,[lr'rcnepcua

0.5A/urrr, I a.nelrenrapnsrfi urar no cnexrpy 0.008 r,ar'a, t{To coorBercrByer 0.0044. flpu r,'racruta6e rso-
6paxenra 13.2"fuuHopMa-rrE,HarrxuplrHaulerucrreKTporpa$al{Meerpa3MePl.6",t{TopaBHoo.u.HoMy
ruary cxaHepa. Taxuu o6pasolr, Har{Jryquee flpocrpaHcrBenHoe pa3peuerl{e erofi crc'reurt 1.6"x 1.6".

CosAaubr HecKoJrbxo Bapr{arrroB [porpaMM ]tJrt npoBeAenxs na6.nrc,u,enrfi c @3Y. Bce oHu BK,rlrcqalor

BhrxoJl B nyxHyrc Tor{Ky cnexrpa, 3AtraHHe flapaMerpoB 3aflucr c[eKTpa It Kaprbl, 3allucb nHSopMaU]u

c @3Y. Moxno Becrl{ sarrrrcb orleJrbnoro c[exrpa, HelpepblBxofi cepnu c[eKTpoB c 3aAaHHbIMI{ tua-

roM cKall1,1poBa1rufl x ,u,rnrofi cnexTpa, 3arrlrcb cneKTpa n nu6panxulx ror{Kax aucxa. Ha puc. 5 .u,asu

rrpuMepbr crreKTpoB coJrneirnbrx o6pasonaHrfi n nn$paxpacnot ;ruxun Hel 1083 xu.
flpn sanncu xapr Co.nuua Sorouerp c <D3Y ycraHaBJlflBaerct B nu6pannou Mecre cflexrpa, Hanpll-

Mep B qegTpe Jrugr{r{ 1083 uu. Cxanrpooanue nso6paxenua Connqa Be.[erc, flocrpotttto treplrenlllKyJlrp-
no axoAHofi rueJrg cfleKTporpar]a (nA,ort ocu X cxanepa). Iloc"'re xaxgofi crpoxH nao6paxeHue Co.nuua

cMeuraercfl no ocr Y (n4onr uentl). PyT Nnnue na6npAeana [poBoArrcfl c pa3pellen[eru 9.6"x9.6", vto
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Pnc. 5. Cnexrpu coJrHetrxbrx o6pasonanril s o6Jracrx rrxxxx Hel 1083 xru, noJryveHnble c OOY. Cnaourxa-r
rxlutt - cnoxof,xoe Colxqe, nyHKTlp - ropoxarbna, Ahrpa, Tor{eqHar Kplaat - axrxBxa, o6"nacTr.

coorBercrByer 6x6 3JreMenTapHbrx luaroB cxaxepa. Bu6panuue o6rextu na Co,rHue sa[I{cbtBalorcfl c

6o.nrrunu npocrpaucrBeHHbrM paspeueur{eu (vauqe acero 3.2t 
t x3.2t t 

).
3anucu c[exrpoB r uso6paxeHflfi BeAercfi n $afia co cleqilaJrbnbrM 3aroJroExoM, B l(oropoM $I{K-

c[pylorct ,(ara rr BpeMr ga6nrcAenna, c[exTpaflbuoe pa3perueHue, AIda[a3oH u3MeHeIIua na6ato.Eae-

Mbrx BeJrr{tr[n. IlpeAycrtrorpeHbr cfleq[a-[bubre flporpaMMbr q.nr npeo6pa3oBaHr{r AaHEbIx r ctangaptnufi
FITS-$opr'rat.

.II,na o6pa6orxr xso6paxeunfi paspa6oraH naKer nporpaMM na IDL, rpeaycMarpnnarcurnfi npl,tBr3Ky
r xoop.u,I{HaTaM, yrleT [oTeMHeHr{f Ar{cKa K xparc rl r{3MeEeHuf npo3paquocTu B TeqeHI.Ie Ea6IIoAeHnr,
HopMarrl{3arlurc AaHHbrx HopMnpoBxofi x rtraxcuuyMy rlrcropaMMbl, npelcraBJlenrre AaHHbrx B reJlnorpa-

Snvecxnx xoopAr{Harax x nocrpoexr{e cr{Ho[T[qecxlrx t<apr.

Ha pnc.6 flpuBeAerrbr 2 nso6paxeulra Cornua B ,r{Hr{r{ HeL O:rHo - [orytreruoe B pe3yJlbrare Ha-

6lrcgenrfi, BTopoe - rrcrrpaBJreHHoe 3a rroreMueure r{ HopMr{poBaHnoe Ha MaxcI{MyM rl{crorpaMMbI.

4.2 Ha6rrrog,ettrau c fl3C-xalrepofi

[Ipn na6.nroAeurrflx c cxcreuofi TeJrecKona c oKBr{Barrentnrru $oxycorra 14 u x Il3O-xaruepoft, yctano-
a.rrenxoft Ea BHxo.u,e r(aMepbr cnexTporpa$af 7.5 M. npocrpancrBexxoe r{ cuer(TpaJrbxoe pa3peruenl{e

cJrelLyrcuee. Yqacror cnexrpa, noxpbrBarou{ufi oArn xa.qp ll3C-xaMepbr, B nepBoM noprAxe peuerKr
cocraBJrrer 10 A. Ha o,qux [r{Kcerr [pflxo,qr,rrca 0.025 A. [Ipr na6nro4enrirx r 3-nr nopar(e 3Trr Benu-
rruHbr paBHbr 3.3A u 0.0084 coorBercrBenno. Bucora cner(rpa B Kajrpe Il3C-xar.aepsl 64t' n ra I nrxce.rr
npnxo4nrcn 0.22l'.

llocxo.nrry [cnoJrb3yeMafl HaMH xaMepa 6uroaaa u He rBJrrerca SorouerpNvecxofi, no, pe6ona.nocl
Tularerbroe r{ccJreAoBaurre AJrfl o[pe.u,eJrea]rfl xpyra 3aAar{, Koropble Moxno c nefi peruatl.

.[,.na onpegeJreHur Jr]rnef,Hocrn nepeAaqn fpKocor ll3C-xaruepofi 6un [crroJlb3oBar cryfleHqarblft
ocJta6urerb c xanu6pooanxblMu npoflycKarr[flMr cryleHex. flo.nyvexuafl cBr3b perrcrprrpyeMoro cur-
nana T c ,pxocrblo I r Aannofi Toqxe Bblpaxaercfl $opr*lynofi tgI=Q.$751*1 ,(rr lgT>-0.9 Curnan T
Menrercr B rpeAerrax 0+ 256.
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Pxc.6. ll:o6paxenxx Coluqa B ,r611u llel 1083 xM, a -opHrfiHa-rtr,Noe x:o6paxexxe, 6 - c yveror.r IIoreM]IeH]rt

x .nxr,r6y

flccneAosagr{e fiJ'rocxoro no,.rs I]3(l-xaMeprn Ilo JIaNrle HaxanlnBaHi.ttt tt fio cMeillenI'Irc yqacrKa cnex-

Tpa no KaApy noKa3a-no, qTo A,Itr yqeTa fl.rrocKoro rrolrrf AocTaTotIHo BL,l'JecTL, U3 Xa.U,pa c uu$opr''rauuefi

x^.rr,p reMEorbr, rroJryrteHnuI c reu xe HaKooJreHHeM. A,'Ifl onpejle,rleHxfl c[eKTpa"lL'Hofi 'ryBcrBHTeJIbHo-
crr [I3C-xaMepr, ro,'ryr{eua cepur r(aApoB.u.na na6opa arlHH BoJ'tH ot 390 ao tr100 HM. Or 400 ao 900 urur

qyBcrByTeJrbHocrb spaxrnqecl(h He MeHrercfl B o6.nac'rs.4JILIH Bo,'IH,6o.ltuurux 900 uu,'lyBctBureflb-
Hocrb na.(aer. OKoro 1083 nv oHa cocraB-[ner 60% or MaKcuMa-rtlnofi vyrc'rBl4TcJlblloc'Ifi.

flpt yc,rauosxe II3C B OoKa-rrbnofi fllocxoclu cn*:x'rporpa$a Moxer Bo3HHKHy'rb r'rirreprfepeuuua'

Oua AoctaroqHo npocro y6npaerca HaKJIoHCM II3C-xar''repr,r.

Cyuecrryer [ocrorHHafl pa3rr{ua B urlTeHcxBuocrfx r{erHblx L Her{ernbtx nMKce.[ots no x rl y. 3T or
eQ$exr ycrpaHrerc, nporpaMMHo ycpeAHeHIreM rro AByM ItItKceJIaM. Kporrae 3Toro, upr c,ra6ona cHrHaJIe

Ha oTAeJrbHbrx yqacTxax xaApa Bo3HuXarcT KBa3I{[epI{OAHrIecXlle cTpyKTypbl, MeHflIou{uecf oT KaApa K

xaApy. Arun,uryAa raxux xofle6anufi Aocrl.rraer l% uHreucusnocrl{ Henpepf,IBuoro cneKTpa, a cpeAHe-

KBa,4paTHr{Hoe oTK,,IOHeHI{e ToYeK HeCr,'la)t(eHHoI.o cneKTpa oT CtYlaXeIIHolO CKoJIt3rull'lM CpeAHHrtl nO l0
ToeKaM panno 0.1%.

Kpyr sa.Aav, Halr6oree arlQex'runHo peulaeMbrx c ll3Cl-xar.aepofi, ex.nrcrvaer Hc- cr'Ie,[oBaHI{e H3MeHe-

Hr{r xogTypoB orAeJrbHbtx uiupoxHx cnexlp&-rbHtrx,litHl4ll n 6stc,po nporeKa}ou{nx co6blrufix na (lo.nx-

ue, Taxrx xaK BcrrblrrrK[, Bbt6poc:bl, It3yqr]IIHe KoHTypoB ,'r-rluHflf, B pa3Hbrx ror{xax aKTHBHofi o6nacrrl N

B oraeJrbHblx o6pasonanunx a xeft (a narnax, $"roxxynax).

.Il,.rrx pa6orrr c ll3C-xartlepofi 6butt,t co3r,auL,i flporpaMMhr, o6ecne.{I-IBalou.I{e 3arIHCb oraeJlbHoro xa-

.qpa, cepur{ KaApoE. Bostr,toxuo HaxorIJIeHle nn{ropuauuu c HecI(oJIbxI{x Ki}ApoB.

CosAan na6op nporpaMM Alr o6pa6o,xu KarpoB IIIJC nra IDL. flepauvlrar o6pa6orra HarruHaercn

c npeo6pa3oBaHr{a [oryrreHHbrx $afi.rron H3 Bnyrpennero $opua'ra e FITS-$opMar. 3areM r{3 Kax,u,oro

KaApa BhrquTaeTcfl r(aAp TeMHorbl, no,'ryqeHHL,rfi c TeM xe HaKolJreHI{eM, qTO U pa6o'{Hfi KaAp. flpoBo-
p:utrcfl ycpeAnenue $afi.non no X u Y no 2 flr{Kcer'ra. flocre 3Toto pacqflTblBalorcfl I{HTeHc}rBHocrI{ flo

xapar(Tepr{crrrrecKof, xpr{rofi. Ha prc.7, B KaqecrBe npnMepa, upI{BeAeHbI xonTypbl rturilv ffeI 1083 nu
B cnexTpe flpory6epaxrra Ha pa3Hbrx paccroflHflflx or Kpar AHCxa. Cnexrpsr ro,qyqeHbt o6pa6orxofi
o.u,Horo II3C-xaapa.
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Pixels

o o6.nacrn axxxn Hel 1083 xu fia pa3xblx

400

paccrorxrrrx or aru6a, rloJlyqenHhIe

flpoae4eaxafl Mo.u.epur{3arlua VCO cyulecrBenno yryqlxrra xarlecrBo na6nroaate.nbHoro Marep[aJla,
coxparn,rla BpeMf na6nrcAegufi u o6pa6otxn. 3ro nosnoJII{JIo craBI{Tb HoBbIe sr,r.aqlr uccJIeAoBaHI{r

lpoueccoB ua Co"raqe, c Jryqurr{M npocrpaHcrBennbrM }I BpeMeHHbIM pa3peuexl{eM.

Kponae roro, B pe3yJrbrare Moaepnr,r3auul{ cra-rro Bo3MoxHb{M cosAaHl{e WWW-ctpanuqur "}I:o6pa-
xenr{r Coruua B JIHHuu Hel 1083 HM" rto aApecy:

http : f f utww.crao.crimea.uaf Projectsf solarf Heliumf main.htm
,[lna xaxAor.o AHfl na6npAenufi xa sefi noMeu{arorcr 2 xso6paxenna Coasua B JII{HII}I HeI. Oano

- [oJlyqeHnoe B pe3yJrbrare na6.nrcAeHufi, a BTopoe - [cupaBJIeHHoe 3a [oreMHeHI{e x Kpalo AI{cKa Ir

HopMr{poBaHHoe rra MaKcuMyM rucaorpaMMu. B 1999 r. ua WWW-crpaHl{qe npeAcraBrleHo 6olee 60 nap

uso6paxennft.

E.rraro4apHocrn. Antopb{ Bblpaxarct rly6oxyro 6.naro.u,apnocrs A..[,. fllanorunuxy u 3.B.Kaucy.Itl{Hy -
BbrcoxoKBa.nu$uuupooannuu pa6ornr{KaM MexaHr.{ecxofi rrrac:repcxofi KpAO, BbInoJIHIrBlunu ocHoauof,

o6rerr MexaHnqecxofi o6pa6o,xu u c6opxu cKaHepa.
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