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Meroguxa rr3MepeHuff KpyroBofi noJrflpLr 3ar1r{u c
oAHOKaHaJrbH brM sOrOnOJrrrpHMeTpoM.
O2luoxaHaJrbHbrft SoroMerp-rroJrflpr{Merp: ArraparHoe H
uporpaMMHoe o6ecne.reHHe

ILM. Illaroacrcoil,l , il.,r1. Arudpouo62, C.B. KotecHltvolz, A.B. Xaneeuxz

' Kpuru.xan acrpo$lrsrvecxaa o6cepnaropr{.a, 98409, Vrparna, Kpulr, Hay.trull
2 Ac:rporrourqecKar o6cepra:ropNa O.qeccxoro rocyx[Bepcr{Tera

floctynlr,ra B peAar(uurc 4 lrapra 2001 r.

Arruo, aqua. fIpnne.4enL,I ocnoBHtle coorlroureHr4fl, rlclroJrb3yeMbre AJrfl o6pa6o:rrn rroJrapr{Merpr{irecKrrx
na6nrc4enufi c oAHoKaIIaJ'Isnrru $otorrerpoM-rro!'rflpr{MerpoM, flpl{BeAe}ro KparKoe o[rrcaur{e npr6opa.

METHODICS OF MEASIIREMENTS OF CIRCULAR POLARIZATION BY IISING ONE-CHANNEL
PHOTOPOLARIMETBR, by N.M. Shakhouskoy, I.L. Andronoa, S.V. I(olesnikoa, A.V. Khaleain. Main
expressions are listed which are used for reduction of the polarimetric observations by using one-channel
photometer-polarimeter, a brief description of the device is included.

Krro"rearre cJroBa: KpyroBax floJrfl pr43aqlrfl , [o,.Ifl pl,rMerp

1 Bneaenue

Ha.rI4Har c 1969 ro.u,a, B Kpsrucxol.i acrpo<pusuvecxofi O6cepBaropr.r[ pa6otaer oAHoKaHaJ'rL,uuii rpo-
ToaJ'IeKTp[qecxufi $orouerp - rroJ'raprrMe'rp ua 6ase @3Y c 6ucrpo Bparqarcx{fiMcfl ana,'rrr3aropoM r4

perl4crpaqlleit ueroAolr cvera SorouoB. Basoaaa MoAe,.'rb npu6opa 6tr.ua onrcana o (Illaxoncroft, E$u-
uon, 1972) r.r ee uo4lrrlr.rKaqur a (Illaxoacxofi, E$rar,loo, i976).

Onucannaa MoIler'Ib [oJrflprrMerpa ycflerluo r,rcrroJrb3oBaJracr, npu rrr3Mepenrrflx ,'rr.rneftnoft no,Taprr-
3aIIflI4 npeAe.nnno cla6rrx o6rexron. Pesy,rsrarrr uoAo6nrix ua6nrc.qenlrfi flpe.qcraBJreabr, BarrpnMep B

(E$rEuoa, ITlaxoecxoil, 1981).

"Il,oc:rouucrnoM AaHHoro upu6opa flBJrflerc-fi BbrcoKarr e$$errunnocrb rrp]r na6,urcgeuur c,ra6rrx o6r-
eKToB I,I He3aBI.ICI,IMoCTL pe3yrTbTaTOB II3MepeHI{t [aPaMeTpOB [OJIflpI{3aIIrlU OT II3MeHeHI{, CBeTOBOIo

fioroKa (xar ucrrnnblx, TaK r4 Bbr3BaHubrx r43Menenr{run ariwoc$epnr,rx yc,ronHft).
Haquflaa c 1973 roga, ua6nroAennfl c noMoxrbro oAHoKaHaJlr,xoro $oroanexTpr4qecxoro $ororretpa-

no,rlflpllMerpa rpoBoAflTcfl B KaccerpenoBcKoM $oxyce 2,6-lretpoaoro pe$aexropa r{M. ax. l.A. Illafixa
KPAO (3TIII). (I{cno,rr,:oeauze Qoryca Hecunra s 1970-72 roAax 3Har{are,.rl,Ho yc,rroxuflrro yser rlH-
crpyMeHra"ruuofi nonxprsaqlru. )

B 1991 roAy B KPAO 6rr,ra co6pana HoBafl. cxeMa perrlcrparrrrl HaKo[rrexrbrx r{MnyflbcoB, c r{c[or'Ib-
3oBatrreM craHraprHbrx ruo4yreitr CAMAC rr KoMrbrorepa IBM-PC. 3:ro noseorrr,'ro pe3Ko floBbrcrrrb
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HaAexHocrb perr{crparlut{ ll xpaneHr{fl raH$opvrauuvr il yaeJiln'tt4Tb [polI3BoAI4Te,'IbHocrb 3a crler yBeJII{-

qenrlfl cKopocrl4 o6neua MexAy KoMlblorepou ra npu6oporvl.

B noc;tegriue toAbl, B cBfl3r{ c orKpbrrfiepr o6rerton, o6na4arculI{x MarHIrrHbIMl4 tlor'IflMr{ [peBbl-

IIJaIouIr4Mlr 106 laycc, B l,r3flyyeHr{rr Koropbrx ua6nrogae, cfl BblcoKafl l(pytoBafl nor'Iflpll3alIufl, Bo3HI'IKJIa

neo6xoAulrocrb rIpoBoAr4TL, r43Mepeur4J{ He roJrbxo nuneiinoft, Ho Ir KpyroBoft nolaprasaquu. Bo:naoxuoctl

Arrfl TaKrrx r.rsueperuil lorBr{,'racb s 1991 - 1992 roAax, KorAa HaM craJIrI Aocryllubt axpoMarrIqecKlle

$asoarre fl,rracrr,rxKirJ rr3roroBr'reHnbre no MeroAr.rxe B.A. Kyvepona (1986). C uprueHeulleM'{erBeprb-
Bo,'IHoBoft axpoMar[r{ecxoft $asoroft n,racruHxvt 6ttnu Haqarbl cltcreMarl4r{ecKI'Ie Il3Mepeuua xpyronoit
rroJrapr3arrur,r 3Be3A runa AM Her ("nonapon") u poAcrBeHHEIx uM o6beKToB, MatHI4THbIx 6erblx Kap-

,1r{KOB, r{s6paHHltx KBa3apoB I{ Ipyr}Ix o6lexeon.
Ha puc.1 Epr.rBeAerra 6.nox-cxeua perr4crprrpytoxleft yacrl4 noJ'Iapl{Merpa. Ilpra na6lroAennrx ficIIoJIb-

3yercfl "fio,TeBoit" n,ru "o$cetnblfi" rr,u, c [o,Te3HbrM [oJIeM 10/ x 10/ AJIa TI,IAI{poBaHI,Ifl uo coceAnel
3Be3Ae B rroJre 3peHr4fl ocHoBHolo reJlecKofla.

Pnc. 1. Baox-cxelra perrrcrpr{pyrcu1efi vacrr no.napruerpa. l. Bpaularorqaacl c qacrorofi 33 o6f cex
rrerBeprbBo,rrrona, rrrracrutxa. 2. Heno.qnnxnrrfi ara-nraatop. 3. @3V c arusofi (Da6pr. 4. I{r"rnynscuuft
ru[poKonoJ]ocxr,rfi ycrr,rrte,rb, r,t3roronnexxufi r o6cepnatopru Xapr,xoBCKoro yHl{DePcurera (no cxelte,
paspa6oranxofi Ka,rurracou). 5. Korrruyra[uontrrfi 6rox - o6ecue.rfinaer pasAeJrenI,Ie c]rrHarloB B coorBe'rcrBl{I{

c yrJroM floBopora $asonoit flracrrrnKl{. I,Iueer ogun lru$oplraqnonnrrfi axo.q ll ABa yflpaBJltroul].tx BxoAa or
onrpoHHhrx nap. 6. Onrpoxrrre napsr (cneroaNo.q-$orognog), o6ecnevunapulfie c[flxpoHr{3aldxro nepeK,irloqefllr.fl

crrertrfiKoB r{Mny,'r},coD B coorBerBur{ c yuroM [oropora trerBeprbBoJrrronoft Qa:onolt n,ractltuxlr. 7. .{noIl'umril
ctrelrnx CAMAC. 8. Taittrep CAMAC, saAaroiqnll Arrnaerrblrocrr axcno:rrlrfi. 9. I{onrpo;rxep (iAIvIAC x IBM
AT. 10. IB]vI AT. 11. Kortponr,xti-ft qacroroMep AJr-fi oleparrrBlroro roflTpoJl cxopccrlt cvera LlMrryirtcoa O3Y.

B nonapulrerpe ycraroBJreua,'rr.{HefiKa c.u,uad)parMaMl4 1,2,3,u 5 uu., tITo ll,ra $oxyca Kaccerpe-
sa 3TIII coorBercrByer yrrroBL,rM pasMepaM 5" ,10't,75't u 25tt . floc.rueAxxz (nau6o,rruraa) aua$parnaa
r4cirorrr,3yercfl ToJrbKo flprl HaBeAenr4rr Ha o6rexr. O6r,r.ruo sa6:a:lc.re:aun npoBor.flTcfl c 10'/ Alra&par-
lroft. [Ipu Ha6,'rroAeuuflx c "o$cetubrM" rlrAoM ecrb Bo3Moxrrocrb BBeAeHrl, B rryqoK ognoapeuexxo 3

{urstpon.
B pexalre r.r3MepeHr4fl KpyroBoft no,'rflpr,r3aqr{r4 axpoMarrlrrecxaa $asonafl [,'racr]rHKa )/4 nenpepr,rnxo

BpaulaeTcn c rroMorqr,ro cr{nxponrlo|o 3JreKl'poABr{raTe,'rfl co cxopocTL,ro 33,3 o6f cex.Ha onpaBe $asonofi
IJIACTI'IHKU YKPETIJ'IEH III'IJII{H.U,P C NPOPE3'MII, A B KOPNYCE NOJ'IflPIIMETPA COOTBETCTBEHHO PA3MCIIICEL,I

ABe o[TpoHHbre rrapbr ("caerogr.rog-$otoguo4"). Onu Sopurpyror r{]!r[y,rrbcbl, yEpaBJ'IflIouI4e flepeK,'Irc-
rreH[rIMIr ctlerqr{KoB. flopaAox pa6oru crrerru4 KoB B saBr.rcr{Mocrl.r o'r yrJla rloBopora $asonoft [,'IacrIiHKt4
noKa3an Ha pr4c. 2a,22. (Doplla r{ A,rr4Te,rrbnocrE, r,rMnyJrE,coB Bo BpeMfl xa6nro,4euuft flocroffHro KoIlrpoJ,-II,1-

pyercr c floMorrlbro ocrrr4Jr,rrorpa$a. Ilocne $a:onofi rt,TacrrauKr{ ycraHoBrTeH IreIIoABI,IxHbIft ana,rusatop
(nonapon4).

,llrnaa (Da6pu, rr3roroBJrenHafl t,r3 n,'raBr'reHHoro KBapua, crporrr I,I3o6pa,)KeHI,Ie Al,raMerpoM 2 ran ua
8-mm rry,rrrr{u{e,'rortHoM $ororaroge Soroyrr.rrroxfireilfl OAy-79. .I{ra saulrzml or BIIe[rEIrx MarHlrrnblx
Eo,rrefi $oroyurroxr{Te,rrb rroMerrleH B craKaH rr3 MflrKoro xeJ're3a. Biry:rpu craKara So:toynlrroxvreJtfl.
co6pan ycr4Jir4Te,rrb-Ar,rcrp!{Mr.rHarop, $oplrupyrourrft crauAaprHbre r4MnyJrL,cbl, I,I3 Hero crIrHaJI IloAaerc,
n 6.nox KoMMyraquil, rAe oH Ae,rrurcfl Mex.[y rIerblpbMfi ABor{qrrbrMrr cqerqI,IKaMLI I{MnyJIbcoB CAMAC a

cooTBeTCTBrrrr c ynp a8,1fl rcu,(I{M}I I4NIIyJIL,C aMrr OnTpOH]rL,IX nap.
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Puc.2. (u) Ilopagox pa6orrr cqerqt{Kots B 3aBricr{Mocrr,r or ylrJra nonopora $asonofi rJIacrLrHKI{.

Puc.2. (tr) l{NarpauMa onopnhrx r.rMrryJrbcoE, Sopnupyeurrx $oro.qro4aM}r, B 3aBr.rcnMocrt{ or yruta rloBopora
aHar[r3aTopa H oT BpeMeH]r

.[,ri,rre,rlHocrb 3Kcno3rlrrrllr 3aAaercfl c fioMoilrbro railntepa CAMAC. Mouen:r HaqaJ'Ia axcno':uqru (c
Torlfloctblo 0.01 cer) il KoJILtqecrBo IIaKo[,TeHnbrx Ka)KAbIM crierqt{KoM r,rMnyJlbcoB rlepe3 crarAaprHnrft
nn:repSefic CAMAC-PC peu{crpupyercfl KoM[brorepoM. Ha6"rrogarenb 3auocllr B KoMtrblorep .t,orrorl-
HureJrbtyro rn$opuaquro: Ha3BaEIte o6erra, $anr:rp, AJI[TeJIbIIocrb 3Kcno3l{Irfifl I,I Ko.[ErrecrBo 3KC[o-

eurlfifi B cepfird. .[,ue noc,re4Hlre Be,T[rrr.{Hbr flB,'rflrorcr{ yfipaBr'Iarcu{uMu AJttt pa6otu CAMAC.
Tarult o6pa:ou, B [poqecce na6nrc.,Aenuft B KoMflbrorepe rfoprtaupyetcx $ail.n, coctosuluft ua 5 ro"qo-

uox (otcveroB qeTblpex crIeTqI{KoR l{t, NZ, l/e I4 Na Irr MoMeHTa BpeMeHrr, cooTBeTcTByroil{el'o MoMeHTy

rraqafia gannoft excnosnquu).
B reqeure Ha6"'rrogarerrr,nofi no.{[ HecKo,rrbKo pa3 o[peAeJ'rflercfl HepaBetcrBo BpeMeH aKTI{BHocrr{

crrerrrr4xoB, A,'tfl rrero cr{rrra,'r c tD3Y 3aMerflercfl cr{rna,loM 1 Mlu, cHflTbIM c KBapIIa r{acroroMepa
tI3-35. Orgourerus noJryqeHnbrx npr{ 3ToM o'rcr{eroB ctrerqr{KoB coorBercaBylor orHoueEIIIo BpeMeHIlr

pa6orr,r carerirlrKoB r{ yqr,rrL,rBarcTcfl trpl,t o6pa6otxe aa6nrogenuft (t.4. "ranu6porra").

2 OcuosHbre cooruorrrenr,r.fl

flycrr cBer c napaMerpaMu C:roxca I , Q, U ,7 npoxogut uepea Saeooyrc flrlacrrtnxy c $aaonslM cABI,IroM

T tr a*afiil3atop. By,{etr cqrlTarL,, r{To ilapaMepu Croxca 3aAaHbr B crrcreMe, o:rnecennofi x rrrasHofi
II".IOCKOCTrr aHa/'rr43aTOpa.
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O6osEa.r[Na yroJ'r noBopo'ra ocu ualr6o,rrurefi cKopocu{ $aaonofi IIJ'IacrI4HKIr orHoclrreJlr,Ho r,ranxofi
rrJrocKocrr,r auaJ'rfi3aropa qepe3 /. Ovenra4uo,vro ry' = 2rtlAT, rn..e AT - [epuoA BpaxIeHI,Ifl $aaonoft
rrrracrr{HKrr wnv.t= ATrltl2r al -npeur.

Torga r4HTeHCr.rBHocrb cBera) trporrreAurero qepe3 TaKyro crrcreMy, Bblpaxaerc, c,regyrouleft r[opruynoii
(Cepxoacxnii , 1974):

t' = ! xg a Q(cos2 ,y' + sinz g cos r) + y( 1 - cos r) cos 21, sin2{ * 7 sin 2rl sin r] (1)2',
(rae Ii - xoa$$rquen:r rponycKanraa).

,U,,ra c,ryvax rrracrr4nKr{ )f 4, r = rf2..[,a,ree Mbr nepexo.qr4M K ]ropMrrpoBaunbrM (6espa:uepnulr)
rr ap aMerp aM Croxca, o6lr.{uo }Icno,Tb3yeMbrM B [oJrfl pflMerpr.rrr :

S=Q/I;u=UlI;u=VlI (2)

flapauetprr g rr u cBfl3aHbr c BeJrrrrrr4HaMrr cTeneH?r nuneitnofi rroJrflpr{3aur,rw P7 u no3r.rqr{oHHoro yrura @

[3BecrriL,rMrr $oprr,ry;rauu nanp. [1] :

q- pcos2@; u=pstn2O.

Ilaparraetp ?, qrIc,'IeHHo pa.Ben crerenu xpyroaofi [orrspr{3aqr4u P" .I4cnonrsyr (2) sarrrtueM ypaBne-
nue (1) B Br{Ae:

(3)

{ucno r{MrryJlbcoB, HaKoIlJIeHHbix B Kari(AoM &-oNr c.re'r.ruKe 3a oAr{H o6opor $asonoft fi,,racrtrnKl,I 6yAer
paBHo

t' = 
IfJ+ 

$f 
r + cos4{t)+ } sin 4,1' + ,sin 2ll.

rtt*At rrlt*r /2 Ary
No = c' J,r I'dt = '' Jror I'd{tu-!L' (4)

rle At = II4AT'- BpeMfl pa6o:ru KaxAoro cqerrrr{Ka B Terrerrr4e oAnoro o6opota nnacru.arcu, a tftp

- fiorloxenl{e r.uaauoft oci4 nr'IacrLIEKrl B MoMeHT BKrroqenfia k-oro cr{erqrKa. flogcranun (3) n (a) u
I1poBeAfl r4HTerpr4poBaEr{e, rrorTyqrlM

Nr = ICzArti . i + ficosz{t). (5)

f"rra xaxgoro i43 t{erblpex crterqrlKoB ry'k MoxHo 3a[[carb cJIeAyIo[II4e BblpaxeHl4fl A,rlfl BeJrr]rr{r4H yr,IIoB
IloBopora rnanuoft ocll $asonoft rrJracrr.IHKI{

$r-$o*nr
'/'z=tl'o+I+'o," 

2

|tt=tlto+f+""
,lt+=4,0+Y+no,

/l

rne 4;o - nexrll ria.{anrnsrfi yro"'I floBopora B MoMeHT Bx,'rroqenr4fl 1-oro cqe:rvnxa. O6ogua.{rrB B ypaBae-
xur.r (5) IC2A7:/4 vepes C3 , rro,.ryirr.rM Arrfl KaxAoro crrerqr,rKa

l/r = Ca(1 ***?cos2rl,s)

Nz=Cz(t+I-?ror2rl,r)

ffs = Cs(1 +I-?sin2{o)
N+=Cs(1 *1*2lrirzto).
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Oveougno, vro ly'1 * l/z - l/3 + 1{4 = Ce(1 + Sl2) BaeAe\a o6osna.reHr.rfl:
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Pnc. 3. Pe:yrrratlr ..ua6oparopxtlx lreuepenrfi
uosuquont srfi yro, n,IrocKocrr{ noJrfl prl3aul{H, ocL.

2u cos2rts
=----zr(1 + q)

2u sin2tlt6
=-- zr(1+ q)

100%,utreftHo rroJrrpr{3oBaHHoro
opirI,HHaT - IIapaMeTpbr rronrpr{3arlfiil

l/r - 1{z'' - /y', +ly',
1/3 - /f4

" rV3 + l/4

P1 = [r]l + q) = ut cos2lts

P2 = f,rzQ+ 
q) = -u' sin2tl.,o.

rAe u' = u(l + q).ouennguo, qro riapaMe'rprr P1 , P2 ?KBVBA.JTeHTHbI fiapaMerpaM ctorca q u u EJLfl

"runefinoii rloJlflpr{3au,I4tt. trIs ua"toxerruoro c,'IeAyer, qro npeA,'raraeMafl l{ero.u,I4Ka flo3Bo,rrfler onpeAe-
fiI,ITb 3HaqeHlre [apaMerpa u (crenelru xpyroroft iroJrrpusaulrt Pr) c ror{HocrL,ro Ao Mxo)Krrrenn I * q,

3aBl{cflulero or BeJII{qI{HbI I,I HalpaBJrenltz ,ruueftnoft nonaplr3aqlru. Ho n nogannrrculeM 6onaurr.rucrae
rta6,rrcgaeluruix o6rexroa, napaMerp q < 1, u BJrttfiHfie MHo)KrireJ'rfl 1+ q rloxer 6srrr, rpene6pexllno
MAJIbIM.

O6a nsuepenHtix flapaMetpa P1 , P2 (xax il 11, r2),3aBrrcflT TaK xe or BeJrrrqr.rxbr yrfla ry'g, Koro-
pr,rii oupe4e,rflerc.fi ro,{oxeHlleM ocu nau6o,rlruefi cxopoctu $a:onofi [JracrrrHKrr orHocr{TeJrr,uo r,'ranrroii
rlfiocKoc:ttr aHaJ'rr,r3aropa B Mot\{eHT BKJTIoqeHr4fl cve:rvuxa /y'1 .

Bstaegenrisre Bblue $opuynsl AJ'IrI onpeAeJ'reur{fl napaMerpa u cfipaBeAJ'Ir4Bbr AJrfi rrAeaJrbnoro cJlyqafl)
rorga $aeoeutft c4nnr $asonoft [Jracrr.{HKr,r ror{Ho paBeH rf2 anr. Bcero [cuoJrb3yeMoro cneKTparTbtoro
4t{arla3oHa, r{ BpeMe}rHbre r.rHTepBaJ'rbr pa6otu KaxAoro crrerrrfiKa paBHbr lf 4 tepnoaa BpauleHrrfl nJ'ra-

cTI,IHKLI. B pea"rrrrioil anrraparype 3Tr,r ycJrloBrrrfl Bbrno.tt]rrllorcfl To,rE,Ko npu6;ruxenno.
.I[,ra oqeurlr Bo3HrrKaiou{ux norperrrHocrefi 6srnn npoBeAexbr crrerrr4aJrbuL,re "rra6oparopHbre rrcribrra-

rura npn6opa. Oau noxasaJrr,r, rrro A,'rfl ecrecrBennoro (nenonaprsonannoro) cBera [or'rytrenHafl KpyroBafl
floJlrpl43aqflfl He npeBbnlae:r 0.1%. Ara,qoru.rnue pe3yJrbl'arbr no,ryqa;$Tcr{ r4 rro ra3MepeHrrflM rlenor'Ifl-
pr3oBauHbrx craHAapfiHr,rx 3Bes.q rra red'recrofie. .[,na cBera co 100% rpyrooofi nonaprsaqreft afr$ex-
TI,IBIrocrb uplt6opa 6flflsxa x 100%- A ana cBera c nonnofi,rraEeitnoft flo,rrflpr{3arr,Eeii.noxnaa KpyroBafl
EoJ'IapI,I3aqirfl Ire lpeBbrrrraer lYo ]r 3aBr{cr,rr or opr4etTaur4r,r flJ'roc(ocrl,L'rl,IneitHoft noJrflprr3aur{u (cu. plrc.

3).

0,5

0,0

-0,5

-1,0

-1,5

0,0

-0,5

-'t,0

100 150 200 250 300 350

angles

(6)

s
N

s
o
o-

cne:ra. Ocr, a6culrcc
B nporleHTax

Tarulr o6pasou, AJrfl o6beKToB c Ma,{oft ,tuueftnoil
ercfl KopperrHorl rr Moxer 6um peroueH.qoBana.uJrfl

NO.TIfl PI43AqI,IEfi BbIilICI43,IOXEHIIAfl METOAI{KA'BJ'lfl-
,rc[o,'rb3oBaHI{fl ApyrrIMI{ ucc,'re.4oBa:re,rzun. Huxe

P'I \

\ /+\
P2 \-tfl



e6 H.M. Illaroecrcoil u 0P'

I{3,IroxeHbI Bo3MoxHbIe MeroAbr oflpeAe,'IeHr{fl Har4BepoflTnefiurero 3Ea'{eHI4fl napaMerpa rpyroaofi nona-

pI,I3aIIr[ I,I HaXOXAeHUt aflprlopro He I,I3BecTHOIO yr"ra fg.

3 Onpe.U,eJIeHue cTeIIeHI,I KpyroBofi [oJr.apI{3aIIHu rlo Ha6fiIoAaeMbrM
3HAIIEHH.'ITy. P, U P,

tr{s nrrpaxenux (6) c"rreAyeT, qTo P1 u P2 flBr'lflIoTcfl lIcKa)KeHHbIl\IlI cTaTrrcTIIqecKrIM IIlyMoIvr npoeKIII{'MIr
BeKTopa P, cooraercrBenno Ha ocu OX u OY, T.e. AJm Bbrr{[cJ'reHI,Ifl IIoJIflpIr3aulrra rpe6yetcr o[peAerI'ITL,
yrcn 2tfis, xo:roprrft anptropno Moxer 6r,rtr Her:necreu. Ho, KaK [ora3aHo HI,Ixe, ero MoxHo uafitu us

na6,nrc.qear,rft o6rer:ros co 3uarrrrreJrr'noft nepeuenuoft xpyroroft non ap i'Isaqreft .

r{ro6lr yqecrE, cl4creMarr,rqecxr.re ourlr6rfi, r{3 3narreHufi P1 w Pz neo6xoAnMo rIpeABapIrreJIbHo BbI-
rlecTr,3Haqenvtx Pu u Poz , cooTBeTCTByrouIr4e r{HcTpyMeHTaJrbrrofi no,rapueaqrau. flycTr Pt = Pn* Pat

I P2 = Ptz* Paz, rAe I{HAeKCbt "t" fi "d" coorBercrByeT r{CTI4HHL,IM 3HarIeHr4rIM I{ orKfioHer{rlxu Ha6,trc-

AareJrL,Hr,Ix ena.rerufi or lrcrrrHuL,rx. Causrfl npoc,ofi MeroA oI{eHKI4 rlo,'rflprl3aqr{w P - (P? + P;)'/'.
Yqutltaafl EeKoppeJrr,rpoBaHHocTb orlr46oK Pay tt P62 Mex(Ay co6ofi I{ c IICrI{IIHbIMI 3HarreHI4IflMI{, MoxHo
3alrr{carF': 

P2 = (Pl, + P?r) a ol cosz tlto + olsin2 ry'o,

rrc ol = \P'ir) fi ol - \P|rl - Arrcflepcr{}r orun6or rrorrflpr{3arInra. .[,rcnepcrau ourr.r6ox Ao.nxnrr 6ons
paBrrr,IMLt, [ocKo,'rbKy paBrlbr cyMMbr oTCrreToB no nepoofi r.r rropofi uape KanaroB, onpeAeJlflIoull{e nyac-
cononcxlrfi ruylr. Taxlrrrr o6pasou, Aaxe [pr{ orcyrcrBlrrr r.lctrnnoit [oJ'IrIpI43aUI{w P1y = Prz:0, uare-
NrarrrrlecKoe ox(r{Aanl{e KBaApara orreEKH noflrprl3arl,r{[ paBuo ol = o], T.e. 3aBe.u,oMo orJII{qHo or Iry,!fi.
Taruu o6pasou, oflpeAevrreHr{e rrorruprr3aur{r xax P = (P? + P;)'/' He l{Meer cMbIcJIa, fiocxo,'IbKy roiIKI,I

Ha Ar,rarpaMtre (Pr, P2) rue r"rexar na o4Hoft npRlroft, a BcJre.{crBr,re ouu6ox ua6,rrcgenufi, cABnHyrbI IIo
o6erlt ocapr.

!,annuft MeroA Moxer 6ntl ucrro,rb3oBan ToJrbKo B cJryqae, ec"rlfl a1 - oz S lPl. Oanaxo, Aaxe rrplr

eroM x<ecr(oM ycJ.roBr{r{, 3HaK raftAennoft fiolrflpr,r3arlur 6yger BcerAa rror.'roxltreJlen, B To BpeMfl KaK

r(pyroBafl lroJ'rflprr3arlfir Moxer 6srtr xax [oJroxr,ITeJrbuofi, TaK u orpr{qareJlblloft, il AJII olpeAeJ'Ieltufl
ee 3HaKa neo6xoAul,r ana,rr,r3 Toqer Ha AlrarpaMlle (Pt, Pr).

B'ropoft MeroA 3aK,'rroqaercf B ToM, .i:fo6sI floBepryrb noJlflpr{3arop raKuM o6pasou, .rro6H BeKTop

fisNrereHfifi nctunnoft fior'r.flplr3aurlru 6rr.n EaflpaB,'ren BAo,Tr, oAuoft u3 oceft, HaIIpITL{ep 0X. B groM cryqae
, -- h I cos2rlts . flpu ua,tr,rx ry' snavexue cos 2tlo 6ilfisxo K eAr4Hr{rre, u ara $opnay,'ra rlptleM"'IeMa.

Ognaxo, orIeHKr{ norperrrHocrvr dp = olf cos2rrs,r.e. yBeJrIrqI,IBaIotcna 7f cos2ds pa3a rlo cpaBIIeHI{Io c

I,ICXOAHbIMIT ZnayenUntlU P .

floarouy, B cflyrrae [por43BoJrbHoro 3uaqerlrfl. {o , Heo6xoAr,rMo npo.q,e,'rarb npeo6pasoaaEI,Ifl lloBopora
TaKrrM o6pasou, .{ro6H oAHa r{3 KoopArlnar coorBercrBoBaJra florflpr.r3aqrl]r, a BTopafl uyMy.

Bnegeru cucreMy Koop.uunar X wY raKr4M o6pasorvr, .rro6rr Haqa.lro KoopAr,rnar coBfla;ro co cpeAHI,rMLI

3HarIeHlIeMIr (Pr)(&), a ocr OX 6rt.na noeepHyra rro ornoureHlrlo r P1 na yro.n / ( pannr,rft 2rl,o). TorAa

= (&)* Xcos/ - Ysin $X = (P1- (&))cos{ + (Pz - (Pz))sin,p

= (Pzj * Xsind + Y cos 6Y = -(h - (&))sinq, * (P2 - (Py))cost!

Brrqrc,'Irr4 MoMeurbr Broporo ropflAxa Ar'rfl nepeMennsrx P1 w P2 : Lr4 = ((Pi - \p))@i - Pii') .

Tor4a cpeAur{e 3naqeHr{, Koop,qr{Har X,Y 6ygyl paBHbr 0, a irx MoMeHTbr:

p,,:prrcos2 d*2przcos/sin 6* pzzsin2g- *+* * rycos2g* ppsin2g

thy = py2(cos2 d-sin2f) - 0rrr- pzz)sin/cos 6 = lrtzcos2$- 4\l2sinZ|

lrvy = lirtsin2/- 2pl2sinScos$* lt,zzcos2f = \-r\e cos2$- 1t12sin2$

Orrretuu, lrro dprrf d$ = -dpvvldd = 2pry, T.e.3KCTpey.IM pac coBrla.qaer ro apryMegTy 6 c

Fry = 0. Otcro4a tS2Q - 2pnl1tt - pzz).?to ypaureirre uMeer AEa KopHa, or,ruqarcu{uxcr ua 90o, lr

P1

P2

(7)
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coorBercrBylotqr{x MHHI,IMyMy LI MaKCr{MyMy ilr, (w 3xcrpeMyMy flporr{Borror'roxnoro cML,rcJra rJtit l1sv,
nocKoJIbI(y Pvv = lltt * ltzz - pr, =const-lrr ).

Bi,r6epelr yrot $ TaKI{M o6pasoru, .rro6rl lrr rrM€-to Mr4H}rMaJrbHoe 3narreur,{e. TorAa l24rl < 90" ,

ecilv ltrt 1 ltzz ra 90o ( l2fl < 1E0o, ecnir Ftt ) ltzz. MoxHo 3arrr4carb) .rro sin2S = 2pplD u
cos2|=(ltrr-lrzz)lD,r1eD=(4p?r*jtrr-Uzz)21t/z. Stocooraercrtsyer F,t=(nt+pzzD')12.
!,naney4noerrrbrxapryMeHroBsin/- pp(z1@@*tt1 -pzz))l/2ucosd=((1-F(prr- Uzz)lD)1Z\tlz,
rre-90o<d<+90o

Tarurur o6pasou MoxHo ,rHTepnperflpoBarb BeJ'rI4rrI,IHy X xax [crr{HHyro noJlflprr3aurrrc, r4cKaxeHHyro
crarr{crlrqecxl{M rxyMoM, a BeJIIrqIrHy Y - KaK norpeurnocrl,. Cvu:rat, rITo florpeuHocrl{ onpeAe,'Ienllt
X u Y paBHbI, tse,'I[ql4xy ltr, - -llvv = D troxno I,I6Tep[perupoBarb KaK Al4cnepcllo ncluuuoii no-
Jrflplr3arlrlrrr. Hy,tr,-nynxr floJ'rflp]r3aq[rr MoxHo nsr6parr y ocrioBaHrrfl rrepneHAr4Ky"rflpa, [poBeAeIIHoro
,I3 TorrK}I Pr = 0 w P2 = 0. O'rlvlerurr, rITo 3HaqeHut P1 u P2 ecTb pa3HocTI,I Mex.u.y ro,{ytIeHHbIMI.{ I,I3

na6,rngeuuit orcrleraMr.r I{cc,'reAyeMoii snesAsl lr l,tHcrpyMeura,rr,nofi [oJ'Iapl43aqlreil; :r.e. oKoHirare,,'IbHo

noJ'rr{pr{3arl}rr{ paBra P = Xo * X, nnu

p = prcos/* p2sing,

l4e cos { r.r sin / ou'rucnarorc.fi IIo ArrarpaMMe pas6poca no,rflprr3ar{r{orrrrbrx orcveroB P1 u P2 3a I{IITepBaJI

ria6nrcAexnit. flpn arolr c,ryvafinaa ouru6xa P" 6yaer paBHa

op. = (o3r ror2 $ + o2r,sin2 61t/z .

Ec,rr ou-ril6xu [apaMerpor. P1, P2 o6ycronnexbr ro,rbxo fiyaccorroBcKoft c:ratnctnxoft aaperurcrpl,IpoBaH-

HbIX KBaHTOB) TO

opr=dpr=l){-l/z

..-11,
oP" = l\' -'" 

'

rre 1{ - qficJro 3aperncrpr{poBaurrL,rx irMrryJrL,coB 3a BpeMr arcfio3r,ruir],r. tlaclo oclr,OX, o[pe4eJlfleMafl
no ArrarpaMrre pae6poca, He [poxoAr4T rrepe3 ro.rry P1 = 0,Pz = 0. 3to Moxer 6rtrs caaearlo KaK c

Heror{nocrbro orrpeAeJrreHr.rfl r{HcTpyMenranrtoit [o,rlflplr3aqr4l,r, TaK lr (o ocHonHornr) co crarucrnrlecofi
notperxxocrrrc ua6.trcgerurft. !,;la oI{eHKLI crarl{crl{rlecroft eta.Iurvocrl{ ori{r'IoneHl{fl BbltllacruM 3natle-

:ffiI"ffi;".;Xj;r= 
0,P2- 0, panno Yoo = (&)sind- (P2)cos/ r cpanHau ero c EorpellrHocrblo

ass = ((1+((F1)cosd,* (P2)sin d)'ltt,,)t,rrl(N -\)'l'.
Ecnu lY90l ( 3496, To oTKJIoHeIfi\fl. He crIII:taIoTC.a cTaTI{cTI,rqecKIr 3HaqI{MbIMIt flo Kpl,ITepuro tt3o" (YIII-
rerep r4 Po6uucon, 1935).

O4naxo, Bo3Mo)KeH ra gpyrofi no.uxoA, cr.a:aruuft c ueo6xoAnuocrblo IrpoxoxAeHI,I x ocw OX vepes 0.

B ar:orr cryqae c",'re11yer no4o6pars yro,r / Taxoft, qto6r,r Mr,rHr/rMrr3rrpoBarb cpeAHuil xragpat otr"toxenltit
y rorreK or: upauofi. .II,nx peurenurr Hyx(Ho Sopnaa,rr,xo 3aMeHrrTr, (&) , (Pr) u $opuyne (7) ua 0, a

ll,tl Lra Hn * (P1)2,lrtz na lttz + (P)\P),Hzz na pzz * (P2)2. flpranaep AIrarpaMMEI pas6poca s .nunufr.

oproroxa,'rbnoft perpeciar, upoxoAflrrrrrx qepe3 rtetrp pacrpeAe,'reHlrfl ((&), (l'r)) u rorrKy (0,0) norasan
rra pr4cynKe 4. OqeHru rrorperrHocrefi xoa$Suqr4eHToB perpeccl{[ [p]IBeAe]rbI a (Taxaruu ra gp., 1990)'

4 flporpaMMlrpoBaHue rpoqeAyp o6pa6otrn Ha6Jrro.qeHufi

.t[,na ynpouleHrrr flporleAyp o6pa6orxu fio"rrysaeMbrx B pe3yr.IL,rare na6,rro4enufi Aauur,tx, 6tt,ta Haflrlca-

Ha lporpaMMa-o6oflorrKa Ha fl3brKe Borland Pasca] 7.0 c uctonb3oBaxr4eM o6rex:rHo-opIIeHTlapoBanxofi
6u6nuotexu Turbo Vision 2.0 (Xanenun, 1997). llporpaur'r,ra llo3Bo,,-Ifler npoflru Bce craArllr o6pa6ot-
Krr, Har{trrrafl c 3arpy3Kr,r $aftna na6nrcAesraf,, 3aKaut{rrBafl nor'IyqeHlleM BL'IxoAHbrx $aft,roa AaEHbIx c

pe3yJlbraraMu o6p a6otaunofi $otouerp l{rr rI [ornpfl MerpI4r.I.
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Puc.4. flpnlrep AlrarpaMMbl Pt - Pz. ToyxaMlr rroxa3axbr xa6;rrogennx, fipflMbre coorBerc?Byror
arrpoKcrMarlrrrM co cJ'reAyrour.rMr{ roa$SlrqNentauu: 1 - iltn}rui.fl. perpeccrr P2(k), 2 ' nu:nuz. perpecc[t{
Pt(Pz),3 - 6o,rr,urat [oryocb aJrJrr{lca pacce.f,Hr{r, ficnoJlr,3yeMa, A"'rfl o[peAeJleHr.{t rloJrtpfisallfir{, 4 * ttuttttz. c

HaKiroHoM, paBHbrM dP2ldPl : ozlar. EynBa "c" o6osxaqaer il$trt/nn, npoxoAfxlrle qepe3 uerTp pac[peAe.Irenl{,
((Pr),(Pr)), a ee orcyrcrBr{e - ilutttt, npoxoArrqxe qepe3 rorrxy (0,0) (c yrreroM uxc,pyuenta.nr,xofi
nolapusaqru)

llnrepSefic rro:rBoJrr{er rr3MerrflTb Macrura6bur3o6paxeHt,tft xpuot tx orcyeroB) $o:rolterpiar.r o6rexta,
3Be3Abr cpaBHeHr{rr, {-,ona a BbrrrrrcflfleMofi s xo.qe o6pa6otxr floJr.aprrsaur{u. Orc.nex[saHt{e xapaKTeplr-
crlrK orAeJrbHbrx rorreK rro3Bo,'rfler [poBepflTr, c6ofturre, w ecilLl Heo6xoAr,rMo (oco6exno [p?I cn'IaxEBaHI{I,t
orcqeroB $oHa nn6o 3Be3AL.r cpaexenua) r{HTep[oJrrrpoBarr, no coceArII{M o?cqe'raM.

.[,rn ucrnrcqenl{fl "pacKa9Kr,I" noJ'Iflpr,I3alr[Ir B pe3yJlbralce yrlera $oHa, ttoxasblBaloilrero BbIcoKI,ie

BerrqlrHbl noJ'rflprr3aUr{r{ BcreAcrBr{e MaJrofi crarr4crrrKr{ KBaHToB [poBoAr,rrcfl ero peAyKurIfl BHyrpLI
KaxAoft napL,I cirerrrrlKoB rro $opnryaau:

(I8,,)-t)-'u=

Bu=
Bz; = (8)

We Bu il Bz; - orcr{erbl $oua a nepBoM r{ }rropoM cqeTr{}rKe (Ann xaxAofi napu raua,ron) B TotIKe
HoMep i, By u 82; - ux "pe.u,yUupoBannHe" 3Haqenrrrfl) r{ cyMMr,rpoBarrrre BeAercfl rro BceM ua6aroAe-
uuxu. llcuo,tb3oBanlre BecoBoro MHo)KI,rreJ'Ir{ ur, xo:ropufi [ocrorlreH A,rz AauHoIi cep[Ir tla6ntogetufi.,
IIo3BoJIfler flo,'rygr,ITb "pegyqnpoaanHble" 3uarlenltfl $ona c nocroflHHEIM orHouIeHI{eM orcr{eroB B pa3-
ttblx cserq[Kax, r'.e. ero cr.rnxpoHnbre r,I3Meaenua. Taxoe coorHorrrenue coorBercrByer Lrclo,rrL,3oBaHr{ro
a[rpoKcl.rMar\uw Bl, = w(Bi; * Bt), rAe o - xeroroplrft xoe$SIrqreHr, TIpIIHI{Mael6ril natru paBHbIM

Mr{Hyc eAr,rHr{ue.

flpr lrcnonr3oBaulll{ op[rr.{HaJrL,Hbrx orcyeroB AJrfl crJraxr4Batfifl., na6nrcganca a$r}exr noflBJreul{,
"BoflH" ua rpuaofi no,rrflpr.{3al{[r4, cB{3anubrfi c nexoppeJ'IrIpoBauHocm,Io crarrfca[qecKr.rx $,ryxtyaqr.rft
KaIIaJIOB B pa3HbIX CqeTr{r{Kax.

llcno"trsoaaHlre BecoBoro roa$$rEqraeHTa ?r, Bblrrucrenlroro.qJrfl a = -l- BMecro a = l, o6ecne.r[naet
6olrurzfi nec ta6.trogenuii, no,tyvennbrx [pr4 Ma,'rbrx 3Haqenr{rx $ona, yueanixa, BK,rraA [peAcyMepeq-
uux na6.nlo4exr.rfi. .I[,nx enaveu[fi, [ocro.aHublx B TeqeHLIe Horlr, ucrloJ'Ib3oBaHrre cteneHefi a = I u
a = -l [prrBo,qlaT K oAuHaxoBtIM 3flayegr{uM ?r, B o'rJllrqlre or .u,pyr[x orp]ruarer'rr,Hrrx snaqenufi cv.

s
c
o
fi,

.N
o
o
o-

(D 8,,)*t)-' + (D B2o)-t1-r '

w(Bu * Bz;),

(t-w)(By*Bzt),
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.[,nn ynpoulenl,rfl crJ'Iaxr4Baltll.fl Soua cteneHnbIMLI IIoJI]IHoMaM]I B c,Ilyqaflx, KorAa qacrb BpeMeHI4 Ha-

6,rroAenr.rft flprxoAr,rrcff Ha acrpoHoMrrrrecrl{e cyMepKrr, n Soprvry,ru BBoArrrcr gKcnorleHul{ansnsIft qles.

.tl.nt 6o,nguuuctna o6oexroB BpeMfl 3Kc[o3r,rrrr4r,r cocraB,llfler 1-4 ceryHgtI. B raxlrx cJ'Iyrlaflx rrpL BbI-

qt,tc,'IeHrrl,t rlpL{Bfl3Krr K IIeHTpy Connua craHoBLITcfl cyu-tecrBeHHurr.r e$$er<r a,'L'IIrncoI'IAar'IbHocri{ :euHoft

op6raru. floarouy e o6pa6o:rxe Mbr .u,eJraeN{ npr{Bfl3Ky x 6apuqenrpy Connevnofi cncteMbl, Boclo,rlb3o-

BaBurrrcb Soptry;ranu rs (Cortaa u ap., 1988). flory.reHurte B pe3y!'tbrare o6pa6orxr'r 3HarleHl'Ifl xpyroaofi

no,Tapr43aqul.{ Mbr, KaK [paB]rJro) ycpeAHrieM no 16 r.urr,r no 32 To'{xN. B raxnx cilyqaflx rprl paccMorpe-

IIr4r4 pe3yJIL,Tara, EJrfl olpe.D,eJreHr4fl flaila.vti'fl nsN{eueuuft [oJIflpI{3aquI'I BHyrpI{ I'IHTepBa-qa ycpeAHeHl{fl,

yAo6Ho n Safl,n pe3yJrbraroB BbrHocr4Tb Beruq[IIr,I ALrc[epcI4I,I ycpe.u,HeHl{blx rorteK, o[peAeJ'IeHIIbIe KaK

rro cTaTr,rcTr.rKe KBaHToB, TaK },I rlo cTarr,rcruKe ycpeAHeHxfl (lIIaxoncxofi, ESurraon, 1976). Ilplruep Ha-

6,rrogennfi no,rrpa AM Her, fio,'ryqenrrL,rx Ha 3TLII, a o6pa6otaHEblx rlo etoft uporpaMMe, rlpi{BeAeH IIa

puc. 5.

99

-o, 11

o. ,.a

o. 46

o. ?a

1.55

-t.64

-4. A3

-8. 02

o, 5519 c. 5793 o. 6066 o.6339

Prac. b. Irlurep$efic flporpaMMhr ZTShServer o6pa6orxr rloJr.tpl.fMerpl{qecKl{x na6.tpAexufi' Bnepxy: Kpr{Bat

6lecra AM lepry,reca (pasuocrr 3Be3AHhrx Berr,rtrux o6rexta I{ 3Be3AbI cpaBneufi, "d" (fllaxoncxofi lr gp',

1gg3)). BHuay: crenexL xpyroaoil rroJrrpu3aqr.u.{, ofipe.qerrexrra, ycpeAxe]IfieM orcqeroB lro rpy[naM ns 32 toqex

5 3araroqeHl,Ie

tr{s npooegenHoro aHaJ'rr,r3a cr'reAyer, q'ro rpeA,'roxelrHaff Mero,qI,IKa rlo3Bo,Tfler nor'IyqfiTb peaJlbHble 3Ha-

rreHr.rfl xpyroaofi [o,,'rflprrsaur{E r{ AocraroqHo }IaAexHo olre}rl4Tb ux owu6xu. flpu atona coxpaHflercfl

He3aBlrcr,rMocrb pe3y,rlbraroB lr3Mepeuraft ot nsuenennfi cBeroBoro noroKa - KaK cBfl3aHHblx c IIepeMe-

Hocrblo o6beKra, TaK I'I BbI3BaHHbIx I'I3MeHeHuflMH [po3paqnocri{ u HeroqHbIM rl'In''IpcBaiiaei"i' Ox;o;pc-
MeHHo c l{3MepeHr{flMr,r KpytoBofi nonapu:auirll Moxrlo floflyqa'rb $oror.rerpnrc c Aocrarorrno BbIcoKI4M

BpeMeHHr,rM paspeueurrepr. 3ro Ae,'raer Harrry MeroAuxy oco6entro [epcllerTiannoii I\Jrfl. uccfielroBanrrfl

6ucrpo 11epeMeggbrx o6tex:ron c aauetuofi xpyrorofi no,T apu:aqueit MarHI{THE'Ix nearuoAeficrBylounx

Day v.luE tlFe selcct I lkfp
5609a 0.2230 3t2?i42 0n
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Aaoiinrrx (xlaccuvecxllx I{ rrpoMexyroyHblx no,'rxpon). Hexoropne pe3y,rbrarbr 3Trrx rrccJ'reAonanlrft ory-
6,turonaur,I a (IIIaxoncxoft u 4p., 1992, 1993; TIIaxoncxofi, Ko,recur.lxoo, 1997; Cra"r6ep ra ap., 1997).

C aroft xe MeroAl4roft 6rr,ru BbIrIor'IHeHbI lr3Mepenr{fl xpyronoft no,'rflpu3aqrrr,I HeKoropbrx BHeraJraK-
Tr4qecKlrx o6rexTos r:lrna BL Lac u KoMerbr Xellna-Bonna.

Ao:roprr Bblpaxalor cnoo 6,raro4apuocrb C.I0. Ka;ruury 3a fioMox{r n paspa6orKe a[naparypbr r.r

nporpaMMHoro o6ecneqeHufl. EJtfl ee pa6orrr.

Jlutepatypa

!,olrruon A.3., lnegun IO.H., Cluantren H.A ll PacnpoctpaHeHr{e r.r rroJrrrpr{3arr[fl r{3,1yr{enrrfl B

KocMrrqecroIt cpe11e. Mocraa, Hayxa. 1979.
E6r.rivon IO.C. n Illaxoncxoft HM.//I{sn. Kpsrncr. acrpo$us. o6cepn. 1981. T.64. C.55.
Kyvepon B.A. ll Krauerraarnxa u $r.rsnxa ne6ec. rer. 1986. T. 2, C. 59.
Cepxorcrnft (Serkowski K.) I I Polarization Technics. In: Methods of Experimental Phvsics, ed. Carleton.

Academic Press, 1974. V. 4. P. 361.
Crn6ep ra ap., (Silber A.D.,Szkody P.,Hoard D.W. et "l) IIMNRAS, 1997. V. 290.P.2b.
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