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l.B HaCTOSllll,CH pa6oTe npo,nOJDKCHhl HCCJie,noaaHHSI, Ha1taThlC aBTOpaMH a 
I 1 ). Mhl npo,nomKaeM H3Y'IaTh Mo,ne.nh 

~ = ,, + £, ,, = Ga, (1) 

r,ne ,, - BCKTOP MO,l\e.TIH co CJiy•IaHHhlMH napaMeTpaMH a= (al' ... , as) H 

MaTpuu.ei'1 G, ~ - N-MepHhlH aeKTop H3Mepeuttu H e - aeKTOP CJiy'IaHHhlX no
rpewuocTen H3MepeHI{H TOH .)Ke pa3MepHOCTH. TTpe,nnoJiaraeTCSI, 'ITO BCKTOP no
rpewHOCTCH £ HC3aBHCHM OT BCKTOpa MO,l\e.TIH 'J H HMCeT H3BeCTHYIO KOBapuau.u

OHHYIO MaTpuu.y K . Koaapuau.uouuaSI MaTpuu.a C s-Mepuoro BeKTopa napaMeT-
e 

poa a TaK)Ke npe,nnoJiaraeTCSI H3BeCTHOH, TaK 'ITO eCJIH KM - KOBapuau.uouuaSI 

MaTpuu.a BeKTOpa ,, (KOBapuau.uouuaSI MaTpuu.a MO,l\e.TIH)' TO 

(2) 

TaKHM o6pa30M, Y'UITblBaSI (2)' a TaK.)Ke He3aBHCHMOCTb norpewHOCTen H3Me
peHHH, MO.)KeM 3anucaTb 

T 
K = KM+ KE = G C G + KE, (3) 

r,ne K - Koaapuau.uouuasi MaTpuu.a aeKTopa H3Mepeuuu ~ • 

TTo,n 3a,na'Ieu npe,naapuTe.nhnou o6pa6oTKH pe3yJihTaTOB H3Mepeuuu 6y,neM 
IlOHHMaTb pa3pa6oTKY MeTo,na npeo6pa30B3HH.!l ,naHHhlX CKaunpoBaHml C KOOp
,1\HHaTHhlX ,neTeKTopoa n JIHHeHHhle TpeK-3JieMeHThl (2 ]. B ,naJibueuIIIeM 3TY 3a
,naqy npu yCJIOBHH cylll,eCTBOBaHHSI lfCXO,I\HOH MO,ne.nu, TO eCTb B CJiy'Iae, KOr,na 
BblilOJIHSIIOTC.SI COOTHOWeHH.SI ( 1 )-(3)' 6y,neM ,!\JI.SI KpaTKOCTH 0003H3'I3Tb 'Iepe3 
(G, KJ 3,nech MaTpuu.a G onpe,neJI.11eT Mo,neJih cpu3H'IeCKoro 3KcnepttMenTa, a 

K - KOBapuau.uouuy10 MaTpuu.y norpeIIIHOCTeH H3Mepeuuii. 3a,na'Iy (G, cl-1) (I 
Ii . 

- C,I\HHH'IHa.11 MaTpuu.a), Kor,na norpeIIIHOCTH H3MepeHHH HeKoppe.nnponaubl, 
6y,neM ua3blBaTb KaHOHH'IeCKOH M.11 ,nauuoii MO,l\e.TIH, MeTo,n H aJiropttTM peIIIe
HH.SI TaKOH 3a,na'IH 6blJIH paCCMOTpeHbl aBTOpaMH B pa6oTe [1 ]. TaM )KC OTMC'Ia
JIOCb, 'ITO OOlll,HH CJiy•mii Koppe.nupoaaHHhlX norpewuocTeii H3Mepeuuii (Kor,na 

KE = cl-w ,!\JI.II HeKOTOpoH IlOJIO)KlfTe.TlbHO onpe,ne.neuuoii CHMMeTpH'IeCKOH MaT

PHU.bl W) Heo6xo,nHMO CBO,I\HTb K COOTBCTCTBYIOlll,eii: KaHOHH'ICCKOH 33,l\3'IC ,I\HC

KpeTHblM npeo6pa30BaHHeM T = w- 112• B pe3yJihTaTe nonyqaeTC.11 HOBa.11 Ka-

Ohc.i. .. ~-. -;;~i,;;-ll-KH:nrri·r 
al":jt,i,.l! flC:' .1tJltlUUtdJ i 

61-tsm,10TEHit\ \l -·- --·' 



a= w-112G; K = w-112K w-112 = w-112(02W)w-112 = o21, 
E E 

K0T0paSI M0)KeT 6h1Tb peweHa paapa60T3HHblM MeT0'A0M. TaKOH cnoco6 pewe

HHSI 33'A311H npe'AB3pHTeJibH0H o6pa6oTKH, OCHOB3HHhIH B o6LQeM CJiy11ae Ha HC

D0Jih30BaHHH npeo6paaonaHHSI T, casiaaH c OOJihWHMn TPY'AH0CTSIMH, TaK KaK 

o6LQHe MeT0'Ahl Bhl'IHCJieHHSI M3TPHU.hl w 112 
0TCYTCTBYIOT (3 ]. 

HH)Ke noKaaaHo, KaK M0JKH0 npeo'AoJieTh yKaaaHuy10 TPY'AHOCTh. 

HanOMHHM, 'ITO paapa6oTaHHbIH 'AJISI K3HOHH11eCKOH 33'A311H MeT0'A Tpe6yeT 

BbJ'AeJieHHSI DO'AllpocTpaHCTBa, opTOroHa.JihHOro ll0'AllpocTpaHCTBY MO'AeJIH, H 

DOCTpoeHHSI KpHTepHSI pacno3H3B3HHSI B 3TOM llO'AllpocTpaHcTBe. flycTb LM -

DO'ADpocTpaucTBO MO'AeJIH, TO eCTh llO'ADpocTpaHCTBO, nopo~eHHOe BeKTOp

CTOJI6U,aMH MaTpHU,bl G. flyCTh 'AaJiee LJ. - opTOroHaJibHOe AOOOJIHeHHe 'AJISI 

LM. Auanom11uo onpeAeJISieM LM n Z J. AJISI COOTBeTcTny101..Qeii KaHOHH11ecKoii 

~ ~ ~ 2 ~ 
JaAa'IH (G, K ), K = o I. 3aMeTHM npH 3TOM, 'ITO LM S1BJIS1eTCS1 o6paaoM no'A-

E E 

npocTpaHCTBa LM npn npeo6pa30B3HHH T, TO CCTb 

LM= TLM. (4) 

PaccMOTpHM, HaKOHeU,, DO'AllpocTpaHCTBO rZ H noKaJKCM, 'ITO OHO COBDaAaeT 

C LJ., TO CCTh 

T*L = LJ.. (5) 

.UettCTBHTeJihHO, nyCTb X - npoH3B0JlhHbIH BeKTOp H3 DOAnpocTpaucTBa LM H y 

- H3 DOADpocTpaHCTBa rZ . B CHJIY neBhlpoJK'AeHHOCTH npeo6pa30B3HHSI T (a 

T*) u L~J. u T* 0 CJieAOBaTeJibH0, H TOrAa H3HAeTCSI BeKTOp Z E T3K0H, 'ITO y = z. TCIO-

Aa nony11aeM, c y11eTOM (4), 

(x, y) = (x, T"'z) = (Tx, z) = 0, 

TaK 11To HMeeT MCCTO BKJ11011eHHe T*LJ. ~ LJ.. 11 BH0Bh y11HThrnasi HeBh1pmK'AeH

HOCTh npeo6pa30BaHHSI T, BbIBOAHM, HaKOHeu,, paBeHCTBO (5). 

2 • .UoKa3aHuoe paBeHCTBO (5) 003BOJISICT B 3Ha'-lHTeJihHOH CTeneHH ynpo

CTHTh npou.CAYPY npHMeHeHHSI KPHTepHSI pacnoaHaBaHHSI TpeKOB CPC'AH npoH3-

BOJibHblX Ha6opoB pa3JIH11HbIX H3Mepeunii; HanOMHHM, 'IT0 B COOTBeTCTBHH C 

paapa6oTaHHhlM B (1 J MeTOAOM 3TOT KpHTepnii B npnMeHeHHH K 33A311e {G, KE) 

C npoH3B0JihHOH KOBapHaU,HOHHOH MaTpnu,eii KE CTpoHTCSI B TepMHH3X DO'ADP0-

~ J. ~ 2 
crpaucrna L COOTBeTcrny101..Qeii KaHoun11ecKoii 3~'Aa'-ln {G, o I). Heo6xoAHMO 

Bhl6paTh npoH3B0JlhHblH 6aanc 00ADpocTpaHCTBa L J. H paCCMOTpeTh pacnpe'Ae

Jieum1 K03{j)q)HU,HeHTOB pa3JI0JKeHHSI o6pa3a tta6opa pa3JIH11HbIX H3MepeHHH, TO 

2 

I' 

-! 
l 

+-

1. 

\ 

ecrb neKTOpa TX, no 3TOMY 6a3ncy. 11Ha'-le ronopsi, eCJIH X = TX - o6pa3 He

KOToporo Ha6opa pa3JIH'-lHhlX H3Mepettnii H f - BeKTOP opTOHOpMHpoBauuoro 

6aanca no'AnpocrpattCTBa Z\ TO n3yqaeTCS1 pacnpeAe.neHHe cny11aiiuoii BeJIH'IH

Hhl c(X, f). Ho B cnny paaeucrna (5) 3Ta BeJJH'-lHHa paaua (X, e), rAe 

e = T*LJ. ~ LJ.. 
~ 2 

OTCIO'Aa CJie'AyeT, '-ITO nepexoA OT Ja'Aa'-ln (G, KE} K 3aAa11e (G, o I) ue uy-

JKCH. ,UOCTaTO'-lHO paCCMOTpeTh opoH3B0JlhHhlH 6a3HC DOADpoCTpaHCTBa LJ. H, B 

OOJIHOM COOTBCTCTBHH co CJiy'-laeM KaHOHH'leCKOll 33A311H, HCCJieAOB3Th pacnpe

Ae.TICHIISI CKaJISlpHblX npOH3BCACHHH BCKTOpa X C 3JICMCHTaMH 3TOI'O 6a3HCa. 

B pe3yJihTaTe noJiy11aeM, 11To CJiy'-laii KOBapHaU.HOHHOii MaTpHll,bl K o6Iu,eroBH-
E 

A3, TO CCTb 33A3'-la (G, K ), pewaeTCSI TCM )KC cnoco6oM, '-ITO H K3HOHH'-lCCKaSI 
E 

JaAa'-la (G, 0
21). 

3. flpoBeAeHHble '-lHCJICHHhle 3KCnepHMCHTbl 0O'ATBCPAHJIH nony11eHHble TC

opCTH'leCKHC pe3yJihT3Thl. KaK n B CJiy'-lae cxansipnoii xoaapHau,nounoii MaTpH

U.hl, B cep11n 3KCDCpHMeHT0B renepnpoaa.nocb 10 TpeKOB, Ka~hIH H3 KOTOpblX 

npeACTaBJISIJI co6on npSIMYIO BHA3 at co CJIY'-l3HHblM napaMeTpoM a, paBHOMepHO 

pacnpeAe.neHHblM Ha HHTCpBaJIC (-1 /2, 1 /2 ] . .Ua.nee MOAeJIHpoBaJIHCb H3MCpe

HHSI Ka~oro H3 TpeKOB B TO'-lKax tk = k = 1, 2, 3, 4 C norpeUIHOCThIO oxpyrne-

HHSI, paanoMepno pacnpe'Ae.nennoii na nnTepnaJie [-1::./2, 1::./2 ], n TaKHM o6pa-

30M, 'ITO norpeWHOCTH COCC'AHHX H3MepeHHH 6hlJIH KOppe.n.npoBaHhl C K03Q}q)H

ll,HeHTOM Koppe.n.SIU,HHp. 

Bonee DOApo6Ho OCTaHOBHMCSI Ha (j}opMHJ)OB3HHH pewa101ll,ero npaBHJia OT-

6opa TeX COBOKYDHOCTett H3MepCHHH, KOT0pbIC HanpaBJISIIOTCSI Ha CJieAYIOlll.YIO 

npoaepxy II B pe3yJihTaTe CBSl3hlBalOTCSI B TpCKH. 3aMCTHM, npe~e Bcero, 'ITO 

CCJIH xk = atk - 3Ha'-leHHH cnyqan:tton: npSIMOH B T011Kax H3MepeHHH u ek -

COOTBeTCTBYIOlll,3SI norpeWHOCTb H3MCpeHHSI, TO xk = xk + ek = atk + ek, 

k = 1,2,3,4. Ecnn Tenepb e 1 - nepBhlH HJ 6a3HCHhlX aexTopoa noAnpocrpattcr

na LJ., TO CKaJISlpHoe npoH3BCAeHHC 
4 4 4 

cl = (X, e,) = L Xkekl = L xkekl + L ekekt· (6) 
k=l k=l k=l 

B cny11ae, xorAa na6op aHa11ennu (x
1

, x
2

, x
3

, x
4

) nonyqen OT O'AHOH ua CJiy11an

HhlX npSIMblX, nepaoe CJiaraeMoe B npaaoii '-laCTH (6) OTCYTCTByeT B CHJIY opTO

roHaJihHOCTH DOAnpocrpaHCTBa LJ. D0AnpocrpaHCTBY M0AeJIH LM. TaKHM o6-

pa30M, 4 

cl= L ekekI 
k=l 

3 

(7) 



B 3TOM_ CJiyllae. ECJIH )Ke Ha6op 3HalleHHH (xi' x2' X3, X4) noJiylleH OT pa3HblX 

npSIMblX, B npaBOH llaCTlf (6) npucyTCTBylOT o6a CJiaraeMblX. 

PaccMoTpHM DJIOTHOCTh pacnpeJJ,eJiemrn CJiyllattHOH BeJIH'IHHhl c 
I 

B Ka~oM 

H3 3TlfX CJiyllaeB. KorJJ,a CJiyllattHaSI BeJIH'IUHa CI OllHCblBaeTCSI COOTHOllleHneM 

(6), ee DJIOTHOCTh pacnpeJJ,eJieHHSI / (u) S1BJIS1eTCS1 CBepTKOH (B cuJiy He3aBucu-
ct 

MOCTH norpellIHOCTeH H3MepeHHH OT CaMHX H3Mepettuu) llJIOTHOCTeH pacnpeJJ,e

JieHHH JJ,Byx CJiaraeMblX. O6o3Ha'IHM HX COOTBeTCTBeHHO llepe3 /x<u) H 1/u). 
HeTPYAHO BHAeTh, 'ITO 

I (u) = Ix (u) * ... *Ix (u) 
X I 4 

" l(u)=f (u)• ... •f (u), 
E El E

4 

npnlleM o6JiaCTb pacnpeJJ,eJieHHSI 1/u) (ee HOCHTeJib) COJJ,ep)KHTCSI B HHTepBaJie 

[-2, 2 ], a HOCHTeJibl/u) - B HHTepBaJie [-2A, 2A ]. OTCIO)],a CJieJJ,yeT, 'ITO HO

CHTeJib DJIOTHOCTH pacnpeJJ,eJieHHSIIC (u) COJJ,ep)KHTCSI ,B HHTepBaJie [-2(1 + A), 
I 

2(1 + A)] JJ,JISI CJiyllaSI, onpeJJ,eJieHHoro cooTHomeHHeM (6). Ec.i:rn )Ke CJiyllattHaSI 

BeJIH'IHHa c, ~npeJJ,eJISleTCSI q>opMyJIOH (7), TO DJIOTHOCTb ee pacnpeJJ,eJieHHSI co-

cpe)],OTO'leHa Ha HHTepBaJie [-2A, 2A J B CHJiy OTCYTCTBHSI nepBoro CJiaraeMoro. 

Ha 3TOM q>aKTe n OCHOBaHo pemaiow;ee npaBHJio. MMeHHo: K CJieJJ,y10w;eu 

npoBepKe (Bbl'IHCJieHHIO CKaJISlpHoro npoH3BeJJ,eHHSI co CJieJJ,ylOIIJ;HM 6a3HCHbIM 
.1. 

BeKTOpoM e2 00)],DpoCTpaHCTBa L ) JJ,OnycKalOTCSI Te Ha6opbl X, )],JISI Ka)KJJ,Oro H3 

KOTOpblx BblDOJIHSleTCSI HepaBeHCTBO 

I c1 I = I (X,e1) I :S 2A. (8) 

AHaJIOrH11HO (8) onpeJJ,eJieHbl u HHble KpHTepun. 

B pe3yJI&TaTe npome)],IIIHe Bee npoBepKH Ha6opbl H3MepeHHH 000,SIBJISIIOTCSI 

TpeKaMH. 

B yCJIOBHSIX paccMaTpnBaeMott MOJJ,eJiu 6blJI npoJJ,eJiaH OOJihllIOH om,eM 3KC

nepnMeHTOB npu pa3JIH'IHhlX 3HalleHHSIX A up. Tunn11HblH CJiy11au pe3yJI&Ta

TOB, KOrJJ,a A= 0,01 (JJ,nana30H norpemHOCTH H3MepeHHH COCTaBJISleT 1 % OT 

JJ,Hana30Ha H3MepeHHH) npnBeJJ,eH B Ta6Jinu,e 1. OTMeTHM, 'ITO 'IHCJIO Ha6opoB 

H3MepeHHH, CBSl3aHHblX B TpeKH (N3), CJia6o 3aBHCHT OT K03q>q>HU,HeHTa KOppe-

JISIU,HHp u KOJie6JieTcS1 B npeJJ,eJiax OT 57 JJ,0 12. Ilpn 3TOM Bee <<HCTHHHhle>> Tpe

KH, TO eCTb Ha6opb1 H3MepeHHH JJ,eCSITH CJiyllaHHblX DPSIMblX, TaK)Ke q>HKCHpOBa

JIHCb ('ITO KOHTpoJIHpoBaJIOCb B nporpaMMe)' npollIJIU Bee TPH npoBepKH H, CJie

)],OBaTeJibHO, 6blJIH CBSl3aHbl B TpeKH. B JJ,pyrnx 3KCnepnMeHTax (A H3MeHSIJIOCb 

4 

b,; 

y 

i:,, 

J 

Ta6mm.a I. lJ.uCJio Ha6opoB H3MepeHuii NI' N 2, N3 (TpeKOB), 

npomeJJ,lIJHX COOTBeTCTBYIOll(ee KOJIH'ICCTBO npoBepoK 

(MO)],CJib - npSIMblC, A= 0,01) 

N,, ¼ ~ ., 

-0.50 1200 240 40 
-0.49 1400 196 38 

-0.47 1400 224 43 
-0.44 ·1000 120 12 
-0.40 1200 144 24 
-0.34 1200 216 46 
-0728 1100 154 22 
-0.19 1200 192 34 
-0.10 1100 182 20 
0.00 1200 166 26 
0.10 IOOO 120 12 
0.19 1000 120 12 
0.28 1100 132 20 
0.34 1600 820 f.TI 

0.40 1200 240 41 
0.44 1,100 224 ,10 

0.47 1000 IbO 16 
0.49 1000 150 18 
o. 50. 1200 216 35 

5 



Ta6Jrnu.a 2. 1InCJio Ha6opos H3MepeHnii N1, N2, NJ (TpeKOB), 

npomeAlllHX COOTBeTCTBYIOII.J.ee KOJIH4eCTBO nposepoK 

(MOAeJih - npSIMhle, Ll = 0, 1) 

N,, N;, N3 
-0.50 I 4000 2720 1235 

-0.49 I 2900 I l9I4 76G 

-0.47 2300 l2G8 865 

-0.44 2600 132G 423 

-0.40 3100 1953 C59 

-0.34 3500 2205 II95 

-0.28 3300 2046 966 

-0.19 2IOO 861 212 

--0.10 2800 980 28G 

o.oo 3000 1470 738 

0.10 2700 1134 538 

0.19 3300 1980 818 

0.28 2500 1225 449 

0.34 2800 1428 535 

0.40 3400 2108 1038 

0.44 3800 2812 Il50 

0.47 2900 1827 677 

0.49 2800 1904 728 

0.50 4200 2352 I035 
/ 

6 

~ 

- ---------------· ~-

OT 01 % AO 5%) noJiy4eHhl aHaJIO_m4Hble pe3yJibTaTbl. Ecrecrseuuo, lJTO lJHCJIO 

NJ TpeKOB yMeHhmaeTCSI C yMeHbllleHHeM AHana3oHa norpelllH~H H3MepeHHH. 

TaK, B CJiyqae, KOrAa Ll = 0,001 H, CJieAOBaTeJibHO, COCTaBJI.SleT0,1 % AHana30-

ua H3Mepeunii, lJHCJIO BblAeJieHHblX TpeKOB NJ H3Meu.s1eTC.II OT 10 AO 24 npn pa3-

JIH1JHblX 3Ha4eHHSIX K03q><tmu.nenTa KOppeJISIU.HHp (see «HCTHHHble>> TpeKH no

npe)KHeMy Bb!AeJISIIOTCSI). 

BMeCTe C TeM, KOrAa Ll YBeJIHlJHBaeTC.11 , TO B03pacTaeT H lJHCJIO BhlJJ;eJIRe

MhlX TpeKOB. TTpn Ll = 0, 1 00% AHana3oHa H3MepeunH) NJ npnHnMaeT 3Ha1Je-

un.11 OT 212 AO 1235. <l>aKT yMeHhllleHH.113q)(peKTHBHOCTH pa3pa6oTaHHOro MeTO

Aa npH OOJiblllHX norpelllHOCT.IIX H3MepeHHH O'leBUAeH, TaK KaK AOnycKaeTC.11 

3Ha'lHTeJihHO OOJihlllee 4HCJIO sapnaHTOB CBSl3blBaHHSI H3MepeHHH B TpeKH. 3a

KJII04aSI paccMOTpeune peayJI&TaTOB aroro 3KCnepnMeHTa, OTMeTHM, lJTO JIIOOO

nblTHaSI 3aKOHOMepHOCTb B. 3Ha4eHH.IIX N, B Ta6m1u.e 2 CBSI3aua co cneu.HaJib-

HblM BhlOOpoM 6a3nca B noAnpocTpaHCTBe LJ.. • lJ,se nOCJieAHHe KOOPAHHaThl nep

soro 6a3HCHOro 3JieMeHTa paBHbl HYJIIO, TaK 4TO KPHTepnii nposepKH (8) AJI.11 

BC.IIKOro ua6opa H3MepeHHH oprauu3yeTC.II JIHIIlh no nepBhlM ABYM KOOPAHHa

TaM, lJTO n03B0JI.lleT 3Ha4HTeJibHO COKpaTHTb 4HCJIO onepau.uii (a CJieAOBaTeJih

HO, H speM.11 o6pa6oTKH)' a TaK)Ke pacnapaJIJieJIHTh BbllJHCJieHH.11. 

Bo s1·opoii cepHH 3KCnepnMeHTOB 6blJia HCnOJib30Bana npHHI.J.UnHaJibHO 

Apyrasi MOAeJih, a TaK)Ke YBeJIH'leHO lJHCJIO H3Mepeunii. reuepnpoBaJIOCh 

15 TpeKOB, Ka)l(AblH H3 KOTOphlX npeACTaBJI.IIJI co6ou CJiyqaifuylO napa6oJiy 

at2 + {3t C seplllHHOH B Ha4aJie KOOPAHHaT, a napaMeTpbl a H /3 6hlJIH pasuo

Mepuo pacnpeAeJit!Hbl Ha HHTepBaJie [-1/2, 1/21 n YAOBJieTBOPMH YCJIOBHIO 

a+ /3 = 1. TaKHM o6pa30M, nOADpocTpaHCTBO MOAeJIH LM 6blJIO AByMepHhlM. 

1IHCJIO H3Mepeunii paBH.IIJIOCh 6, a norpelllHOCTH H3Mepeunii MOrJIH 6b1Th KOppe

JIHpoBaHhl H MOAeJIHpoBaJIHCh, KaK H B npeAhlAY-lI.J.eH cepnn 3KCnepHMeHTOB. 

TaKHM o6pa30M, 061>eM nepe6opa B03paCTaJI AO 156 
llleCTHMepHhlX ua6opoB H3-

Mepeunu. TeM ue Meuee cneu.naJihHhlH Bb16op 6a3nca B If _no3BOJIHJI pacnapaJI

JieJIHTb BhllJHCJieHH.11 H 3HalJHTeJibHO COKpaTHTh KOJIH'leCTBO onepau.nii, TaK lJTO 

ua Ka)l(AhlH H3 sapnaHTOB (npH qJHKCHpoBaHHOMp) 3aTpa'lHBaJIOCh nptt6JIH3H

TeJihHO 15-20 ceKyHA C'leTa. Tunn'lHhlH pe3yJihTaT npnseAeH B Ta6Jinu.e 3. 

3aMe'l3HHe. 0THOCHTeJihHO OOJlhlllOe lJHCJIO noJiy'leHHI:.ix KaK B 3TOM, TaK II 

B npeAhlAY-lI.J.eM 3KCnepnMeHTe TpeKOB o6h.11CH.lleTCS1 He TOJlbKO (a MO)KeT 6blTh, II 

He CTOJlhKO) BeJIHlJHHOH AHana3OHa norpelllHOCTH. lJ,eJio B TOM, lJTO cneu.naJih

HhlH 6aanc, Bhl6npaeMhlH s nOAnpoCTpaHCTBe LJ.. , He .IIBJl.lleTC.11 opToroHaJibHhlM 

H, KpoMe TOro, HHKaK He CB.113au C OpTOroHaJihHhlM 6a3HCOM B nOAnpocTpaHCTBe 
~J.. 
L , no KOTOpoMy, B COOTBeTCTBHH C nocTpoeHHOH Teopueu, H AOJI)KeH peaJIH3O-

BaThC.II KpHTepHH oroopa. 8 pe3yJI&TaTe 3TH KpHTepHH MOryT 6b1Th KOppeJIHpo

BaHhl, 'ITO npHBOAHT K YBeJIH'leHHIO lJHCJia pacno3HasaeMhlX <<TpeKOB>>. 
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Ta6;ml.{a 3. qHC.110 Ha6opoB HJMepeHHii N 1, N2, N3,N4 (TpeKoB), 

npoweAWHX COOTBeTCTBYIO~ee K0JIH4CCTB0 npoBepoK 

(M0AeJib - napa6om>1, ~ = 0,01) 

~ /ti,, ¾ /V3 Ali/ 
-0.50 310500 23850 3600 925 

-0.49 361125 28800 5685 1415 

-0.47 226125 14175 1045 380 

-0.44 216000 15525 2550 591 

-0.40 263250 15300 12900 210 

-0.34 354375 47925 10650 3283 

-0.28 175500 11925 1725 388 

-0.19 239655 19125 2895 528 

-0.I0 199125 14625 1890 393 

0.00 158625 8550 990 149 

0.I0 175500 10575 1365 365 

0.19 · 172125 21600 5025 1297 

0.28 236250 13725 1620 212 

0.34 273375 19575 3075 851 

0.40 205875 15750 2340 588 

0.44 229500 19800 2940 734 

0.47 226125 24300 3105 720 

0.49 354375 27300 4785 lILl9 

0.50 313875 48600 9720 2685 
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4. C 3THM HCAOCTaTK0M M0)KH0 cnpaBHTbCSI, nponycKaSI noJiylleHHble <<Tpe

KH» 4epc3 A0D0JIHHTCJibHble npoeepKH, JIHOO nocTpoHB 6a3HC B D0AnJ)OCTpaHCT--~ ' 

Be L , AJISI 4Cro HCOOXOAHM, KaK 0TMC4aJIOCb BblWe, SIBHblH BUA AHCKpeTH0ro 

npco6pa30BaHHSI T. OAHH H3 TaKHX CJiy4aeB paccMaTpHBaeTCSI HH)Ke. 

ITycTb K0Bapuau.uoHHast MaTpuu.a norpewHOCTcii HMeeT C.1IeAy10~m1 BHA: 

1

1 p ... / 0 ... 01 
KE= a

2 
~--~ •• :::: .. / ... 0 ' 

.•••.••.•.•..••••• 1 

(9) 

4TO COOTBCTCTBYCT MapKOBCKOMY npou.cccy /-ro nopSIAKa. PaccMOTPHM HOBYJO 

JaAaqy (d0>, ~ 0>), nopo)KACHHYIO MaTpnu.cii MOACJIH a<0>, cToJI6u,aMH KOTopoii 
l' 

SIBJISIIOTCSI BCKTOpbl 

gf) = (~, g1i' ... , g111), j= l, 2, ... , s, 

I 

a KOBapuau,HOHHaSI MaTpuu.a H3MCPCHHH ~O) SIBJISICTCSI U.HPKYJISIHTOM, ncpBaSI 
E 

CTpoKa.KOTOporo HMeeT BHA 

(l,p, ... ,/, 0, ... , 0,/, ... ,p); (10) 

OCTaJibHble noJiy4alOTCSI H3 HCC U.HKJIHlICCKHM CABHfOM Ha COOTBeTCTBYIO~ee 

lIHC.110 3JICMCHTOB Bnpaeo. HeTPYAHO BHACTb, 4TO K H3 (9) SIBJISICTCSI DOAMaTpH
E 

u.eu ~O), pacnoJIO)KeHHoii Bee npaeoM HH)KHCM yrJiy. 113BeCTHo (4 ), lITO AHCK
E 

peTHOe npeo6paJoBaHne <I>ypbe AHaroHaJIHJupyeT MaTpuu.y-u.upKyJISIHT. 

Bb14HC.IIHM AHaroHaJibHblC 3JICMCHTbl COOTBCTCTBYIO~ero peJyJibTaTa. 

ITycTb D = F~O)p = diag (d0, d1, ... , d,i+/-I)' rAe F- MaTpnu.a AHCKpeTHoro 

npeo6pa30BaHHSI <l>ypbe C 3JieMeHTaMH 

l . vµ 
Iv,, = ./ n + l - 1 exp {-2n:t n + I - d· (11) 

3JieMeHTbl k(O) U.HPKYJISIHTa ~O) MOryT 6b1Tb 3anncam>1 B BHAe 
111 E 

k(O) = k • 
V/1 I' -p' 

(12) 

rAc (k
0

, ... , k,i+l-l) - cro nepsasi seKTOp-cTpoKa, a JHaK T04KH HaA apncpMeTH

qecKoii onepau.neii OJHa4aeT, 4TO 3Ta onepau.usi BblDOJIHSieTcsi u.nKJIHlleCKH no 

MOAYJIIO n + I - 1. Jl,aJiee, HCDOJib3YSI Bblpa)KCHHSI ( 11) H ( 12)' DOCJICAOBaTCJib-

HO HaXOAHM 
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11+/- l 11+/- I 11+/- I 11+/- l 
d - ~ ~ I k(O)(/) - ~ ~ I k F -k - LJ LJ kv V/l ,,k - LJ LJ kv ,, :..,, lq, -

v=O 11=0 1•=0 11=0 

- • k - ex -2.ni----k -
11+/-1 11+/- l _ 11+/- l (11+/-1 l vk 

- ,,~o v~O lk,,, +" /1q., - ,,~o ,,~o f1q/1q., p j n + l - 1} v -

11+{-l k 
= L exp /-2.ni n +\ _ i)kv. 

v=O 

IlOACTaBJISl.11 B nOCJieAttee Bblpa)KeHHe BMeCT0 k HX .IIBHblH BHA H3 ( 10)' Ha-,, 

XOAHM / k . ( / k. l 
ljl · I 2 k J dk=cl_LP exp/-2.nzn+l-.J=a 1+2}: p cos2nn+l-l. 

1=-I k=l 

(13) 

TaKHM o6pa3oM, npttMett.11st npeo6pa3onaHHe ct>yphe K JaAa4c (d0), K_(O)), 
E 

noJiy4aeM ttonyio 3a.zw4y (d?, ~~i), AJist KOTopoit d;) = Fd0
), a Konapttau,H-

otttta.11 MaTpuu,a norpeUIHOCTeH K_(OF) = pK_(O) F .. HMeCT AHaroHaJibHblH BHA C 
E, E 

3JieMCHTaMH, onpeACJieHHblMH COOTH0UieHHSIMH (13)' Ha rJiaBHOH AHaroHaJIH. 

HaKotteu,, noJiara.11 G = n- 112df), rAe D - ,1:1ttarottaJihtta.11 MaTpttu,a c 3JieMeH

TaMu HJ ( 13), noJiy4aeM JaAa4y (G, K ), AJI.11 KOT0poit Konapuau,uottHa.11 MaTpn-r 

u.a KE = n- 112 · ~~i · 0- 112 .IIBJI.lleTC.11 CKaJI.llpHOH. npu :JT0M npeo6pa30BaHue 

T, nepeB0A.lllll,Ce HCX0AHYIO paCUIHpeHHYIO 3aAa4y B KaH0HH4eCKYIO, HMCeT BUA 

T = D- 112 :._F, 4T0 noJB0JI.lleT onpeACJIHTh KaK ·cTpyKTXPY M0ACJlhHoro noAnpo
CTpattcTna LM, TaK " ero opToroHaJihH0e A0n0JIHeHHC L J.. 
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-OCOCK08 r.A., nocneJIOB A.C. 
flpHMe11e1me AIICKpernhlX npeo6pa3oea1mi'1 D 3aAa•tc npeAoapHTCJlbllOH 

- o6pa6oTKH pe:iyJtbTaTOB 3Kcncp11Mc11rne e ¢11J11Ke BhtCOKHX s11epr11A. -
CJ1y1taH KOpp~J1Hpoomi11ocn1 norpeUIHOCTeH 1l3Mepe1mi'1 

Pl0-92-317 

B 11acTOIIIU.eH pa60Te npOAOJIJKeHbl HCCJleAOBaHHII no npeAeapHTeJlbllOMY aHaJIH3Y TpeKOB 
3J1eM·e1napt1blX •taCTHI\ 8 JIHHeHHOH MOAeJIH CS napaMCTpaMH. MCTOA oroopa TpeK~KaHAIIAaTOB no 
·Aat111b1M HX_ H3MepetmA o N ~0•1Kax nyTeM AHCKpernoro npeo6pa3011a111-111 ecex B03MOJKHbtX KOM61-1-
· 11au11i\ TO•teK 8 nOAllPOCTpa11crno /V - S npH3HaKOB o6o6m'eH 3AeCb Ha eaJKHblH CJ1y•mi'.l KoppeJ111-
pooai111blX norpem11ocTeH 113Mepem1i\, coorneTcrnyt01u1-1A; ti 1mcrnocn1, 11aJ1HttHt0 M11oroKpaTHoro 
pacce11111111. 803imKat01u.1-1c np11 3TOM Bbl'UICJIHTeJlbllhle TPYAHOCTH, CBll3aHHble C HC06XOAHMOCTblO 

H3BJ1e•1e111111 Kop1111 113 Koeap11a111101111oi'1 MaTpHllhl 113Mepe1111i\,- npeOAOJICHbl e o6meM cJJy•me c 
· noMOll\blO nocJ1eAOt1aTeJ1bllOl'O np11Me11c111111 npOCTblX noporoBblX KpinepHCD. J].J111 CJ1ytta11, KOrAa 
Koeap11a111-10111m11 MaTp1-1ua 011peAeJ111eT TpeK KaK MapKoBCKHH npouecc; 11aAAe110 To•moe pe111e1111e. 
flpHBeAeHbl pe3yJlbTaTbl 1i11cJ1et11thlX 3KCnepHMeHTOO. 

- Pa6ora DblllOJl;teHa_o Jla6opaTOp~m Ubl'IHCJIIIT~JlbllOH TeXH~KH H a~TOMaTH3aL\IIH._0JUU1. 

-Coo6memw O6,,e,11111e1111oro IIIICTIITYTa 11,11cpt1blX HCCJleA~BaHHH. J].y611a 1992 -

flepeeOA aornpoe 

·ososkov G.A.; Pospelov A.S. Pl0-92-317 
Applications of Discrete Transformations. in the Problem of Preliminary Data · 
Processing for Experiments hi High Energy Physics. - -
Case of Correlated Measurement Errors 

Tlie given pape~ contin11es the study for the preliminary analysis ~f elementary particles tracks. 
As.snming a linear model with S parameters for a track measured in N points, a method was proposed 
in ( 1] for selecting track~candidates fri:mi an possible point combinations. -It was based cm discrete 
transformation of these combinations to the subspace of N - S features. This method is generalized 
here on the important case of multiple scattering, when measurements are correlated. Computational 
difficulties caused by neccessity of square root extracting from the covariance matrix of measurements 
were surmounted in the general case by sequential using of simple cut-off criteria. In the particular 
case, when the covariance matrix determined a track as a niarkov chain, the exact solution is found. 
Results of numerical experiments arc given. -

' . ~ 

-The investigation has been perfo~ed at the Laboratory of C~mputing Techniqes and Automat
ion, JINR. 
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