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C Y'!eTOM <jlaKTOpH30B8HHOJ:'O npellCT8BneHHH HH<jlopMBUHOHHbiX M8TpHU 

B 3KCnepHMeHT8X no ljlH3HKe BbiCOKHX 3Hepf'Hli 

PaCCMOTpeHbl HeKOTOpbie BOIIpOCbi a<jl<jleKTHBHOCTH OUeHKH napaMeTpOB 

38plllKeHHLIX 'IBCTHU C y'!eTOM MHOJKeCTBeHHbiX cny'!al!Hb!X <jl8KTOpOB
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nonyqe

HO Yll06Hoe <fJBKTOpH30B8HIIOe 1IpellCT8BneHHe HH<jlOpMBUHOHHbiX M8TpHU ,no-

3BOnHIOIUee IIOCTpOHTL a<jl<jleKTHBHbiil Bbi'IHCnHTenhHbiil npouecc llnH IIOHCK8 

KHHeMBTH'IeCKHX II8paMeTpOB 38plllKeHHhiX '18CTHU B 3KCUepHMeHTBX IIO <jlH3HKe 
BhiCOKHX 3Hepl:'Hli, 
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Emelianenko G.A., Odintsov V.G, P10 - 11127 
Evaluation of Charged Particle Kinematic Parameters 
with the Account of Factorized Representation of 
lnformati01n Matrices in H igh Energy Physics Experiments 

Some problems of effective evaluation of charged particle 
kinematic parameters with the account of multiple random factors 
in experiments of high energy physics have been studied, A con
venient factorized representation of information matrices has been 
obtained, that allows one to construct the effective calculation 
process for a search for charged particle kinematic parameters 
in high energy physics experiments. 
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llOHCK KHHeMaTH~eCKHX napaMeTpOB 3apg~eHHWX ~ac

THI.J, OCyll.l,eCTBnHeTCH lao MHOrHX CHCTeMaX 06pa60TKH, 

cyll.l,eCTBYJOll.I,HX B HaCTOHll.l,ee BpeMH B pa3nH~HWX cPH3H~eC
KHX I.J,eHTpaxj Ha OCHOBaHHH aHanH3a KOOp.LJ.HHa T TO~eK 

B.LJ.Onb TpeKOB C06WTHH B npOCTpaHCTBe .LJ.eTeKTOpa. llpH 

3TOM KOOp.LJ.HHa TW npOCTpaHCTBeHHblX TO~eK nH60 BOC

CTaHaBnHBaJOTCH DO H3MepeHHHM H306pa~eHHH TpeKOB Ha 

cTepeo4JoTorpa4JHHX I 3KcnepuMeHTbi c 4JunbMOBbiM C'be

MOM HHclJOpMai.J,HHI, nH60 cpa3y cPHKCHpyJOTCH CHCTeMOH 

cneuuanH3HpoaaHHbiX KOOP.LJ.HHaTHbiX .LJ.eTeKTopoa l3neKT

poHHwe 3KcnepuMeHTbii. CaMa ~e npoue.LJ.ypa cPHTHpoaaHHH 

OllTHManbHOH rHDOTe3W 0 napaMeTpax ~aCTHI.J,W, OCTaBHB· 

WeH cne.LJ. B 06'beMe .LJ.eTeKTOpa, CBH3biBaeTCH C MHHHMH3a· 

I.J,HeH Ia r..pOCTpaHCTBe KHHeMaTH~eCKHX napaMeTpoal cPYHK· 

I.J,HH npaB.LJ.OllO.LJ.06HH. 

BH.LJ. clJyHKI.J,HH npaa.LJ.ODO.LJ.06HH H TecHo CBH3aHHbie c Heil 

~HcneHHwe npoue.LJ.ypbi onpe.LJ.eneHHH napaMeTpoa ~acTHI.J,, 

KOHe~HO, BO MHOrOM npe.LJ.Ollpe.LJ.enHJOTCH OC06eHHOCTHMH 

yKa3aHHblX BWWe cPH3H~eCKHX MeTO.LJ.HK H C06CTBeHHO clJu-

3HKOH H3y~aeMWX npoi.J,eCCOB. 0.LJ.HaKO He3aBHCHMO OT BW· 

6opa cPH3H~eCKOH MeTO.LJ.HKH 3KCnepHMeHTa Ha 3Tane reHe • 

pHpOBaHHH OllTHManbHOH MaTeMaTH~eCKOH MO.LJ.enH o6pa· 

60TKH HH4JopMai.J,HH law6op H3 BCeB03MO~HblX MO.LJ.eneH: 

TaKOH, KOTOpag o6ecne~HBana 6w MaKCHManbHYJO TO~HOCTb 

npH MHHHManbHWX 3aTpaTaX BpeMeHH Ha 3BMI none3HO 

ucxo~HTb H3 o611.1,ero MaTeMaTH~ecKoro MeTo.LJ.a IHanpu

Mep, /1/ I, a paMKax KOToporo MO~Ho npoaecTH npe.LJ.aa

pHTenbHOe TeopeTHKO-~HCneHHOe cpaBHeHHe pa3nH~HWX MO· 

.LJ.eneH:, y~HTwaaroll.I,HX KaK MeTO.LJ.H~ecKHe oco6eHHOCTH 3K

cnepuMeHTa, TaK H anpHOpHyJO COBOKyDHOCTb 4JaKTOpOB, 
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BnHHIO~HX Ha TOl.JHOCTh BOCCTaHOBneHHJI rrapaMeTpOB. B 

,LJ;anLHeHllleM, ITO- BH,LJ;HMOMy, cne,LJ;yeT IIpOBeCTH cpaBHH

TeJILHLIH aHanH3 /c yl.feToM, HarrpuMep, 11/ I MeTo,LJ;oB aoc

cTaHoBneHHH rrapaMeTpOB l.JaCTHQ B pa3nH1.JHhlX THIIaX JK

CIIepHMeHTOB. 

B HacTOH~eB: )f(e pa6oTe paccMa TpuaaiOTCH aorrpocLI 

3cPcPeKTHBHOCTH OIIpe,LJ;eneHHH rrapaMeTpOB l.JaCTHQ Ha OCHOBe 

O,LJ;HOH H3 HaH6onee pacrrpocTpaHeHHwx /,LJ;nH JKcrrepuMeH

TOB C cPHnhMOBhiM C'beMOM ,LJ;aHHLIX/ cPYHKQHH rrpaB,LJ;OIIO,LJ;O-

6HH. llpHBO,LJ;HTCJI TaK)f(e MO,LJ;HcPHKaQHH cPYHKQHH rrpaB,LJ;OIIO

,LJ;06HH H CBH3aHHhle C HeH 3clJclJeKTHBHLie l.JHCneHHbie npo

Qe,LJ;yphl nOHCKa OQeHOK KHHeMaTHl.JeCKHX napaMeTpOB l.Jac

THQ *-. 
Hcnonh30BaHHe OCHOBHhlX pe3ynLTaTOB pa60Thl B cy

~eCTBYIO~HX CHCTeMaX o6pa60TKH He npe,LJ;CTaBnHeT Tpy,LJ;

HOCTeH, TaK KaK npH JTOM B QenoM He 3aTparHBaeTCH 

npe)f(JIJIH CTPYKTypa opraHH3aQHH cucTeMLI nporpaMM. 

Jl. 0 THIIAX TPAEKTOPHH 3APJDKEHHblX 
lJACTHQ H tPYHK~HJIX IIPAB,l(OflO,l(OEHJJ 

HTaK, KaK y)f(e ycnoaunucL awrne, 6y,LJ;eM npe,LJ;nonaraTL, 

'ITO B npocTpaHCTBe ,LJ;eTeKTOpa ,LJ;nH Ka)I{,LJ;OH 3apJI)f(eHHOH 

'!aCT8Qhl 3a,LJ;aH Ha6op KOOp,LJ;HHaT TOl.JeK lMk (X ,y ,z)I~=O • 

6y,LJ;eM TaK)f(e HCXO,LI;HTh 83 TOrO, l.JTO B o6~eM cnyqae 

,neTeKTOp : 

A/ npe,LJ;cTaBnHeT ,LJ;nJI l.JaCTHQLI TOPM03JI~YIO cpe,LJ;y H no

MeiQeH B HeO,LJ;HOpO,LI;HOe MarHHTHOe none; 

6/ npe,LJ;cTaBnJieT ,LJ;nJI l.JaCTHQLI pacceuBaiOIQYIO cpe,LJ;y; 

B/ npu perucrpauuu npoxo)f(,LJ;eHHH l.JaCTHU npHBHOCHT 

annapaTypHLie norpeiiiHOCTH**. 

* 3,LJ;eCb Mbl cneuuanLHO OCTaHOBHnH CBOH Bhl60p Ha 
O,LJ;HOH H3 pacnpocTpaHeHHbiX cPYHKQHH npaB,LJ;OnO,LJ;06HH, no
CKOnbKY B ,LJ;anLHeHIIIeM JTO o6ner1.JHT npHMeHeHHe pe3ynL
TaTOB pa60TLI ,LJ;nH JneKTpOHHLIX JKCnepHMeHTOB. 

* * 0TCYTCTBHe n106oro H3 clJaKTOpOB, yKa3aHHLIX B nyHK
TaX A/, 6/, B/, ronLKO ynpo~aeT reoMeTpH'IeCKHH aHanu3. 
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C yl.JeToM A/, 6/, B/ nocTpoeHHe Mo,LJ;enu KHHeMaTu

qecKoro aHanH3a ocy~ecTBnHeTCH /HanpuMep, /1/ I Ha oc

HOBe aHanH3a Tpex THnOB TpaeKTOpHH ,LJ;nH O,LJ;HOH H TOH )f(e 

3apJI)I{eHHOH l.JaCTHQLI *: _, _, N 
a/ < !(R /P) k I k=O > - MO,LJ;enLHaH cpe,LJ;HHH <a>- TpaeK-

TOpHH. TaK 6Lma Ha3BaHa ,LJ;eTepMHHHpOBaHHaH KOMnOHeHTa 

MO,LJ;enH KHHeMaTHl.JeCKOH o6pa60TKH TpeKOB, B OCHOBHOM 

o6ycnoaneHHaH BnHHHHeM MarHHTHoro nonH H JHepreTHl.Jec

KHMH noTepHMH; 

-> _, N 
6/ l! (R/P)k J k=O ] - MO,LJ;enLHaJI /co6CTBeHHO cPH3H-

lfeCKaH/ l 6 J - TpaeKTOPHH. TaK Ha3Banu cpe,LJ;HIOIO <a> -
TpaeKTOp810, 83MeHeHHYIO MHOrOKpaTHhiM KynOHOBCKHM 8, 

B03MO)I{H0, KpaTHhiM /H,LJ;epHbiM/ paCCeHH8eM; _ _, -. N 
a/ (!(R/P) k I k=O) - H3MepeHHaH (B) -TpaeKTOp8H. 

TaK Ha3LIBanacL cP8381.fecKaH [6] -TpaeKTop8H, "8cnop

lfeHHaH" annapaTypHhiM8 norpelllHOCTJIM8. 

Ka)I{,LJ;hiH 83 Tpex yKa3aHHhiX Bhlllle THnOB TpaeKTOp8H 

xapaKTep83yeTCJI CB08M Ha6opOM nepeMeHHhiX. H3MeHeHHe 

nepeMeHHWX Ka)I{,LJ;OH rpynnw o6ycnoaneHo n86o ,LJ;eTepMu

HHpoBaHHLIMH 3aKOHaM8 /3aKOH ,LJ;BH)f(eH8JI lfaCT8Qhl B Top

M03JI~eH cpe,LJ;e, noMe~eHHOH B HeO,LJ;HOpO,LJ;HOe MarHHTHOe 

none/, n86o cny1.faHHWM8 npoueccaMH /MHoroKpaTHoe Ky

noHOBCKoe pacceHH8e, KparHoe /H,LJ;epHoe/ pacceJIHHe, an

napaTypHLie norpernHOCT8/. 

)l,nJI Ka)I{,LJ;OrO OT,LJ;enLHOrO TpeKa /Ha OCHOBaH8H, Hanpu

Mep, /1/ / MO)I{HO nony1.f8Th Ha86onee npaB,LJ;OIIO,LJ;06HLie 

OQeHK8 nepeMeHHhiX, xapaKTep83YI0~8X n1060H 83 yKa3aH-

"'llo,LJ;o6HLIH clJopManH3M no3BOnHeT ,LJ;aTL npocTyiO reo
MeTp8lfeCKYIO HHTepnpeTaQHIO H,LJ;ee nony1.feH8JI cPYHKQ88 npaB-

-t-t -t-t --)--) 

,LJ;OIIO,LJ;068H. BBO,LJ;JITCJI <I R/P Lk>,[!R/Pikl,(PVPik) - o6o3Ha
lfeH8H ,LJ;nH pa,LJ;8yc-aeKTopoB $ B TOl.JKe Mk, a TaK)f(e 3Ha
lfeHHH aeKTopoa- HMnynLCOB P qacTHQLI B TOlfKe M k co
OTBeTCTBeHHO Ha cpe,LJ;HeH <a>, cP83H1.JeCKOH [6), H 83MepeH
HOH (B) rpaeKTOp8JIX B npocTpaHCTBe ,LJ;eTeKTopa. llp8 JTOM 
npe,LJ;nonaraeTCH, l.JTO BCero BLI6HpaeTCJI N + 1 TOl.JeK 
(k = 0,1,2, ... , N) 8 lfaCTHQhl Hal.JHHaiOT ,LJ;B8raTLCH OT TOl.JKH 

-> -> -> 

<!R/Pl0>, T.e. OT _,TOlfKH C pa,LJ;Hyc-BeKTOpOM <R 0 > H BeKTop-
HMnynLCOM <Po> • 
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HbiX BbiiiJe THnOB TpaeKTOpHB, a TaK)I(e COOTBeTCTBYIO~He 

KOppeJIHIJ;BOHHbie MOMeHTbl. fiOJIHaH COBOKynHOCTb nepeMeH

HbiX a I 11 Ha3BaHa paciiJupeHHbiM aeKTopoM napaMeTpoa 

MO~eJIH KHHeMaTuqecKOH o6pa60TKH TpeKOB - 0606~eHHOU 

(/JyHKijUU npaeoonooo6UJI. lf~eH nOCTpOeHBH 060611.\eHHOH 

dJyHKIJ;HH npaB~On0~06BH CBH3aHa C KOHCTpyHpOBaHHeM IIJIOT

HOCTH BepOHTHOCTH OnTHMaJibHOrO COrJiaCOBaHHH BCeX Tpex 

/yKa3aHHbiX Bblllle/ THnOB TpaeKTOpHH. MaTeMaTuqeCKHH 

Me To~, pa3BHTbiH a I 11, no3BOJIHeT noJiyquTb TaK)I(e HeKoTo

pble /ucnoJib3yeMble paHee a o6pa6oTKe/ qacTHbie BH~bl 
dJyHKIJ;HH npaB~On0~06HH nyTeM HHTerpupoBaHHH 060611.\eHHOH 

nJIOTHOCTH BepOHTHOCTH no JII060H H3 rpynn nepeMeHHbiX, 

yKa3aHHbiX BbiiiJe. fipH 3TOM nepeMeHHble HHTerpupoBaHHH 

onpe~eJIHIOTCH ycJIOBHHMH /Tpe6oaaHHHMH/ 3KcrrepuMeHTa. 

)J,JIH reoMeTpuqecKOH HJIJIIOCTpan;HH ~aJibHeHIIJHX pac

CY)I(~eHBH Ha pucyHKe CXeMaTHqecKH H306pa)l(eHbl B CHCTeMe 

Q 

XYZ -Koop~HHaT ~eTeKTopa: Cpe~HHH sa> -TpaeKTOpHH 

pa~uycbl-aeKTOpbl R ToqeK M(x, y, z) 

P B HHX COOTBeTCTBeHHO Ha TpaeK-

3apH)I(eHHOH qaCTHIJ;bl, 

H BeKTOpbl- BMnynbCbl 
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TOpHHX: cpe~HeH, dJH3HqeCKOH H H3MepeHHOH, a TaK)I(e CJie~ 

QQ '- nJIOCKOCTH, OpTOrOHaJibHOH <a> - TpaeKTOpHH B Toq

Ke <Mk >. 
llTaK, nOJib3YHCb BBe~eHHbiMH BbiiiJe THnaMH TpaeKTOpHH, 

3anHIIJeM CJie~yiO~He BeKTOpHbie COOTHOIIJeHHH *: 

eli ) __ rfi 1 = AR <!LiM.) 
k k k ' 

.... .... .... ( ) 
(Rkl- <Rk> = 1\R:y"~', k= 0,1, ... , N, /1.1/ 

->(113M.) ->(KyJJ.) 
r~e i\R k ll /~R k - npupa~eHHH pa~Hycoa- BeKTOpOB 

nOJIO)I(eHHH qacTHIJ;bi, o6yCJIOBJieHHbie H3MepHTe1IbHbiMH no

rpeiiJHOCTHMH H MHOrOKpaTHbiM KYJIOHOBCKHM /HJIH H~epHbiM/ 
pacceHHHeM COOTBeTCTBeHHO. He HapyiiJaH o6~HOCTH ~am,

HeHIIJHX pacCy)I(.L(eHHlf. MO)I(HO cquTaTb, '-ITO Ka)l(~aH H3 rpynn 
N 

ToqeK kM k >, [M k ]j k o~ O IIpHHa~ne)I(HT , a TOqKH (M k) 

MoryT u He npuHa~ne)l(aTb (QQ ')-nnocKpcTf.M u, CJie~oaa
Te1IbHO, napbi aeKTopoa /\R tiM. u 1\R\:YJI • Moryr He npu

Ha~ne)l(aTb COOTBCTCTBYIO~HM (;.Q '-nnOCKOCTHM. B o6~eM 
cnyqae n03TOMY 6y~yT cnpaae~JIHBbl COOTHOIIJeHHH 

1[/\R 
.... (H3M.) 'R->(KyJI.) ]\ = \R(I13M.). ~R(KyJI.)·I . rl, I 0 

k ' L\ k · · · · k ' k sm,v k > · 

\(AR~I13M.), AR~~JI.) )\ ·· AR~3M\~R~yJI.)·\cos¢k\.?0, /1.2/ 

a TaK)I(e COOTHOIIJeHHH 

.... .... 
\(<Pk >, (Pk ])[ "'<Pk>(Pkl· \cosok I 2: o, /1.3/ 

->(KyJI ) 
* llpH 3TOM ecTeCTBeHHO npe~nOJ10)1(HTb, qTO \AR O 'j,o0 , 

TaK KaK qaCTHIJ;a HaquHaeT ~BHraTbCH OT TOqKH <M o> , 

-> -> ->(113M) -> -> 
B KOTOpOH (R 0 ] = <R 0 >, H \AR o \?:{), nocKOJibKY (R~-[R()l= 

~ 4 ·-+' = (R ) - <R > f. o H3- 3a annapaTypHbiX norpeiiJHOCTeH npu 
0 0 

H3MepeHHHX /BOCCTaHOBJieHHH/ KOOp~HHaT rrepBOH TOqKH. 
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r.11.e 0 k - yron H3- Ja MHoroKpaTHoro pacceJIHHH, HaKon

neHHbiH qacTHU.eii npH npoxmK.D.eHHH nyTH oT M 
0 

.11.0 M k ; 

</> k - yron Me)I(J1.Y BeKTopaMH 1\R~KyJI.) H i\R( 111M. ~ )J.anee, 

HCllOJib3YJI BeKTOpHble COOTHOllleHHJI I 1.11 ""'""I r.31 H onHpa

J!Cb Ha an_pHopHbie CTaT.lfCTH'IeCKHe C~OHCTBa CJiy'IaHHbiX 

BeJIH'IHH 1\R ~KyJJ.) H i\R(~3M,) , ¢ k H () k , CTpOHT 0606-

meHHYIO IPYHKU.HIO npaB)].OllO.D.06HH, nOJBOJIHIOII(YIO, KaK yKa-

3biBanocb Bblllle, llOJIY'IHTb HaH6onee npaB)].Oll0)1.06Hbie OU.eHKH 

nepeMeHHbiX, xapaKTepH3YIOIIIHX MO)].eJIH TpaeKTOpHH <iVP> , 
__... -· ~ --t 

[R/P] H (R/P). 

0)1.HaKO, KaK YCJIOBHJIHCb Bblllle, B )].aHHOH pa6oTe HaC 

6y)].eT HHTepeCOBaTb I!JyHKI.I,HH npaB)1.0ll0)1.06HJI, ll03BOJIJIIOII(aJI 

nqJil';'IHTb JIHlllb OU.eHKH napaMeTpOB ~O)].eJIH cpe)].HeH 

<R/P ~, - TpaeKTOPHH, no H3MepeHHHM (R), ll03TOMY HCKmo

qaeM H3 )].aJibHeHlllero paCCMOTpeHHJI COOTHOllleHHH 11.21, 
11.31 npH nocTpoeHHH IPYHKU.HH npaB.D.OllO.D.06HJI. Cne.D.OBa

TeJibHo, OCTaiOTCJI TOJibKO COOTHOllleHHJI 11.11, KOTOpble 

llpHBO)].JITCJI K CHCTeMe CTOXaCTH'IeCKHX BeKTOpHWX ypaB

HeHHH: 

(R)- <R(a,s)> =i'.R(H:JM.~/\R(KyJI)(a,s) 11.41 

OTHOCHTeJibHO HCKOMOrO BeKTOp- napaMeTpa a =! al'a 2, ... , a ml 
u ~ ~ 

H S - )].JIHHbl .D.YrH HCKOMOH TpaeKTOpHH < R > = < R (a, s)>. 

)J.anee 3aMeTHM, 'ITO eCJIH 6w 1\R(H:JM.~ 0 H 1\R(KyJl.J 0 , 
T.e. He 6b1JIO 6bl MHOrOKpaTHOro pacceJIHHH H OTCYTCTBOBa

JIH 6bi annapaTypHWe norpelllHOCTH, TO CTOXaCTH'IeCKHe 

ypaBHeHHH /1.41 llpH06peJIH 6bl BH)]. 06bi'IHbiX BeKTOpHbiX 

ypaBHeHHH OTHOCHTeJibHO TOJibKO BeKTop-napaMeTpa a: 
~ ~ 

(R) = <R(a )> • 11.41' 

PerynJ~pHoe pellleHHe 3TOH nepeonpe)].eneHHOH (m<;;.N + 1) cHc

TeMW MO)I(HO 6biJIO 6w HaUTH O)].HHM H3 H3BeCTHWX MeTO)].OB, 

HanpHMep MeTO)].OM HaHMeHblllHX KBa)].paTOB. 0)1.HaKO, KaK 

~(H3M) ~(KyJI) ~ 
OTMetiaJIOCb BWllle, B o6meM CJiyqae /1R • ~1\R • fc 0 . 
ll03TOMY pellleHHe /1.4/ HaXO)].HT CTaTHCTH'IeCKHMH MeTo

)].aMH. llpH 3TOM TO'IHOCTL Oll,eHOK BeKTOpa a H )].yrH S , 
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a TaK)I(e 3<l>cbeKTHBHOCTL Bbi'IHCJIHTeJibHbiX npou.e.11.yp BO MHO

rOM onpe)].eJIHIOTCH npe)].llOJIO)I(eHHJIMH 0 3aKOHaX pacnpe

)].eJieHHJI H B3aHMHOM reoMeTpH'leCKOM pacnOJIO)I(eHHH cny-

u ~ (WJM.) ~ (KVJJ.) 
tiaHHbiX BeJIH'IHH 1\R k H i\R k ... 

0nTHMaJILHOCTb )l(e Bbi6opa OU.eHOK a - Be,.KTOpa KHHeMa

TH'Ie CKHe napaMeTpOB a, a TaK)I(e OU.eHKH S - .D.YrH S <a> -
TpaeKTOPHH I oco6eHHol OJHatiaeT npaKTHtiecKH KBaJHCOBMe-

meHHe BCeX "TpeyrOJILHHKOB-OlllH60K" CO CTOpOHaMH 

-> (H'JM } ~ 
1\R • , 1\R ~ (KyJI.) 

H 1\R ' C COOTBeTCTBYIOII(HMH llJIOC-

KOCTHMH * GQ'. 

B TeX )l(e CJiy'laJIX IMO)].eJIJIX o6pa60TKHI ,B KOTOpbiX .D.Y

ra S He liJHTHpyeTCJI, a B KatieCTBe ee OU.eHKH Bbi6HpaeTCJI 

JIOMaHaH JIHHHJI, llpOXO)J.Hll(aJI qepe 3 TO'"IKH (B) - TpaeKTOpHH 

IB03MO)I(HO, c yqeTOM y)l(e HaH)].eHHbiX ou.eHOK (~ I' )].eJiaeT

CH anpuopu He HBHOe npe)].llOJIO)I(eHHC 0 TOM, 'ITO BCe yKa-

3aHHbie TpeyroJILHHKH npHHa.D.Jie)l(a T GQ'- nnocKocT JIM, 'ITO 

HaKJia)].biBaeT ecTeCTBeHHbie orpaHHt.teHHJI Ha Bbi60p CHCTe

MW KOOp)].HHaT, B KOTOpOH OCyll(CCTBJIJ!eTCJI npaKTHt.teCKOe 

liJHTHpOBaHHe BeKTOpa napaMeTpOB a • 

§2. 4>YHK1./,HJJ IIPABAOIIOAOEHJI EE3 YIJETA 
4>AKTOPH30BAHHOFO IIP Ejl,CT ABJIEHHJJ 
HHcJ>OPMAl.I,HOHHb/X MATPHl.J, 

B COOTBeTCTBHH CO CKa3aHHWM Bbillle( 6y~eM HCX8)1.HTf 

H3 Toro, 'ITO o6a CJiy'IaHHbiX BeKTopa 1\R KyJI. , 1\R 113 M. 

~ ~ (KyJI.) ~(113M.) 
H CYMMapHLie BeKTop- CMell(eHHH 1\R = 1\R +AR _, 

npHHa)].Jie)l(aT COOTBeTCTBYIOII(HM QQ '-nJIOCKOCTHM, T.e. 1\R 
** opToroHaJieH <a> -TpaeKTOpHH B CHJIY npe)].llOJIO)I(eHHH 0 

*CM. pucyHOK. 

** CJie)].yeT o6paTHTL eme pa3 BHHMaHHe Ha TO o6CTOH
TeJILCTBO, 'ITO npH TaKOM npe)].llOJIO)I(eHHH BeKTOpbl <R k > 
HBJIHIOTCH npoeKU.HHMH BeKTOpOB (Rk)Ha <a>-TpaeKTOpHIO. 
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~ .... (!13M.) ->(KVJI.) 
KOJIJIHHeapHOCTH cny'laHHbiX BeKTopoB AR k H ;\R k 

qaCTO $yHKUHIO npaB,IJ;OllO.D;06HB Bb16HpaiOT B BH,IJ;e * 

-N -V2 -1 T 
L = (2rr) • I Cl • exp [ -V2 A Y • C .I\ Y ], /2.1/ 

r.D;e /I.Y = Y -<Y> - cny'laHHbiH BeKTop- CTpOKa H3MepeHHbiX 

KOOp.D;HHaT TO'IeK Ha TpeKe Y = {y 
0

,Y , ... , YNl,<Y> - BeK-
~ 1 ' 

Top cpe.D;HHX JHa'leHHH .D;JIB Y, 

~ ~ -1 (L L ) -1 
C = I KyJJ. + I !13!\1. ' C = KYJL + InM. • 

/2.2/ 

IKy,
1

• - KoBapHaUHOHHaB MaTpHua KYJIOHOBCKoro pacceB-

HHB, Iw3 M. - MaTpHu;a annapaTypHbiX norpeUIHOCTeii. 

OcHOBHLie He.D;ocTaTKH npH HcnonLJOBaHHH MO.D;enu /2.1/
/2.2/ y)Ke 06Cy)K,IJ;aJIHCb B pa6oTe / 1/, ll03TOMY He 6y.D;eM 

CHOBa Ha HHX OCTaHaBJIHBaTbCB. 

Ecnu Tenepb BocnonLJoBaThCB peJynLTaTaMH pa6o-

TLI I 21, TO BecoByro Ma TPHUY C - 1 MO)KHO npe.D;cTaBHTh 

B BH,IJ;e 

C-1 = G-T(V·W)·G- 1 , /2.3/ 

r.D;e (VW) H 0-1 HMeiOT BH,l].: 

' 1 A -1 1 s1 
(V1Wl)(V1Wt .... (V1Wnf -1 1 A -1 -11 

(W~V2)(V 2W2) .... (V 2Wn) 
0 s2 .. . . . 0 . . 

-1 . . 
xj 

. 
G = . . . X 

VW= I I . . . 
0 

0 

T T- T T I (W mv 1> (V mw 2) .. • (V Ill w IJ ' [ o_,,j l 0 1\ -1 
SN. -1 1 

1.. J - /2.4/ 

* 3.D;ecb H BCIO.D;Y ,IJ;anee 6y.D;eM npe,D;nonaraTL /He TepBB 

o6mHoCTH paccy)K.D;eHHii/, 'ITO N =2m, T. e. 'IHcno N 3ne

MeHTapHbiX ,IJ;yr Ha TpeKe 'leTHO. 

10 

3.D;ecb AS i (i = 1, 2 .••• , N) - 3JieMeHTapHLie .D;yrH Ha TpeKe, 

a 3JieMeHTbl MaTpHu; IV kl ~= 1 H IW kl ~= 1 paJMepHocTH [2.2] 
Ka)K,IJ;aB onpe.D;eneHLI B pa6oTe I 2/ KaK 

2 2 
(Wk_1)i. =-I (I (Wk)iTJ (bJJTJe+ 

J f=1 7J=1 

T -1 
+ (W k+JiTJ (ak+t) 11e )(ak )fj 

.D;JIB Bcex 
i,j 1,2 H k= rn,m-1, ... ,2,1, 

(Vk+l)ij = 
2 -1 2 T, 

-I (ak+1 )if I (bk)fl'J (Vk)TJj +(ak)fTJ(Vk-1)TJj 
f=1 TJ=l 

/2.5/ 
.D;JIB Bcex i,j=1.~ H k = 1,2, ... , m, 

[-1 olm _1 [0 
W m = 0 -1 ' V 1 =- W 0 ' V 0 = W m+ 1 = 0 ~]. a 1 ~ •m+t ~[ ~ ~J 

Ill m 
B /2.5/ MaTpHUbl lb kl k= 

1 [ 2.2] HMeJIH BH,IJ;: 
H I a k l k=! paJMepHOCTH 

bk 

ak= 

[1/3<r}+r}+ 1 ) +r !1+ 11 

r 1/6 -y: + 1 - q 11 + 1 J 

[

TJ/1 

-2 
l/6y 11-q/1 :"+J 

-1 11 a = 

- 2 q ] [ 1/6 y fL+ 1- 11 + 1 

[1/3(y 112+1-t-y:+ 2)+p !l+J 

/2.6/ 

[ 

TJ -1 

k -1 -
-(TJ!l•TJ/1+1) ·(1/6y~ -q/1) 

0 l 
-1 

TJ/1+1 

.D;JIB Bcex k = 1,2, .. ,_m H 11 =2(k - 1). 
3.D;ecL 
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r.LJ;e: 

pi 

qi 

TJi 

.'\s. 1 af a2 2 \s 2 
¢. (1+ --~=-)+ --- +(-!..=.___)-¢. (1- _ _2.:"_)' 

I-1 \s. \2 ·\ 2 I-2 \s 
I si si-2 i-1 

i=1.2 .... ,N; 

1\s i-1 . . 
¢ _

1 
( ---) + <f~ j 0 1 ~c 0, 1, 2, ., , 0 N- 1 , 

I \s. 

¢i-1 -

I 

(J 2 
--~
As 2 

i- 1 

1,2, ... , N-1, 

a 2 .\ s . 1 I-1 I- . ¢. = ----(1+ --), 1=0,1.2, .. ,N; 
1-1 L\s2 i\s 

I- 1 

a 3
1 

= u 
0
2 = 0, i\s _

1 
= 1, \s 

0 
= \s 

1 

TJo TJ1= 1 · TJN=l]N+1=1. qN 1/6 y 2 ; /2.7/ 
N 

u i , , .. , a ~ - KBa.LJ;pa Thl OlllH60K H3MepHTeJihHhiX norpelll

HOCTeH, 

- 2 
y ' = 

I 

(i) X pa,n. 

(21.2) 2 

2 

'.s. 
I 

(i) X "'" 
p'""' 

E E I+ 1 . - ___ ~:...__ - 2 

(p p ) 2 ' y 0 
I+ 1 i 

0, i=1,2, ... ,N; 

/2.8/ 

- pa.D;uauuoHHaH .LJ;JIHHa i - 3JieMeHTapHoro pac-

CeHBaTeJIH, Ei,Ei+ 1 H pi' p i+ 1 - 3HeprHH H HMllYJihC 1.fac

THI.{hl B Hal.faJie H KOHI.{e i - ro 3JieMeHTapHOrO yl.faCTKa 

TpaeKTOpHH 1.faCTHI.{hl, COOTBeTCTBeHHO. 
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§3. tPYHKr(H.H IIPAB,ll.OII0,40EH.H C YIJETOM 
tPAKTOPH30BAHHOFOIIPE,ll.CTABHEHH.H 
HHtPOPMAr(HOHHhiX MATPHr( 

C yl.feTOM BCero CKa3aHHOrO Bhlllle cilYHKUHH npaB.LJ;O

llO.LJ;06HH /2.1/ MO)I(eT 6hiTL 3allHCaHa Teneph B BH.LJ;e: 

-N N -'li T 
L = (2rr) ( l1 L\s~detB) ·exp[-1;2L\t(VW)i\t ], /3.1/ 

k= 1 

r.LJ;e MaTpuua B HBJIHeTcH o6paTHOH K (VW) 
KBa3HTpex.LJ;HaroHaJihHhiH BH.LJ; /3/: 

H HMeeT 

B 

b 1 a2 

a~ b2 a 3 

a~1 bm-1 am 

aT b 
m m 

m m 

/3.2/ 

3.LJ;ech lb. I . u !a . ! . 
1 

- MaTpHUhi pa3MepHOCTH 
I != 1 I != 

L2.2l, 3JieMeHThl KOTOphiX HMeiOT BH.LJ; /2.6/, /2.7/. BeKTop 

CJiyl.faHHhiX BeJIH'-IHH HMeeT BH.LJ; 

i\t. = ot - <ot>. /3.3/ 

3.LJ;eCh 

ot=l(t ,t-t),(t-t ,t -t), ... ,(t -t '"'t-t )l; 
1 2 1 3 2 4 3 N-1 N-;:: N N-1 

<Ot>={(<t >,<t >-<t >),(<t >-<t
2

>,<t >-<t >), ... ,(<tN >-<t >,<t >-<t >)}, 
1 2 1 3 4 3 -1 N-2 N N-1 

r.LJ;e 

y1 
t =-

1 L\s1 
k = 2, ... , N; t = 

k L\s k 

/3.4/ 
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<Y 1> 
<t 1 > = ---' <t k > = 

<Yk>-<Yk-1>k=2, ..• ,N. /3.5/ 
' 1\s . 

1 Ask 

BocrronLJyeMcJI .11.anee cne.LJ.YIDII.{HM paJnmKeuueM * MaT
puu;bl (VW) : 

VW= 

(V1W1) (V1W2) 

(W TV T) (V W ) 
2 1 2 2 

(WTVT)(WTV T) 
m 1 m 2 

(V 1 W rJ 
(V W ) 

2 m 

... (V W ) 
m m 

v1 I IE Tf< fJ C {32) 

•• 0 I 
EE 
• • 0 

({J - {33) 
2 0 

• . . . 
X . . X . 

0 ({3m .. C /-3m) 0 

Vm I . . 
E ... E 

({3ni f1mtt1 

/3.6/ 

IT 
E 1 vl EE v2 
•• 0 0 . . . . X • . . 

0 

E ... E v m 

r.11.e E ~-[ 1 0 
]. (1 = (W V -T) - MaTpHD;LI paJMepHOCThl-~ 

0 1 k k k 

[ 2.2] . CHMMeTpH'IHaJI KBaJHJJ.HarouanLHaJI MaTpuu;a c 3ne-

MeHTaMH {({3 -(-3 )! ~ ={ [a 11 a12Jl m H fJ ==0, B CBOJO 
k k-<- 1 k-1 a 21 a 22 k=1 m+1 

oqepe.LJ.L, MO)I(eT 6blTL rrpeJJ.cTasneua B BHJJ.e 

*Pa3llO)I(eHHe /3.6/ IIpHBO,IJ.HTCJI 6e3 ,IJ.OKaJaTenbCTBa. 
N 

KaK ycnosunucL pauee, m=-
2
-. 

14 

T 

ol 
I 

(/31- {32) Q1 (L) 1 Q 1 

(/12- {13) 0 Q 0 (L)2 Q2 0 2 . 
/1m -{1m+1 I 10 ·Qm~xl 0 ~m I 'I 0 

',W mJ /3.7/ 

r.11.e 

... 
1 0 (k) a 0 

11 

Qk = l(k) a ' 
(J) = (k) a (k) a I , k=1.2, ... ,N. 

k 21 
1 0 (k)l 12 21 -

(k)a 22 (k) 
11 all 

) /3.8/ 

llpHHHMaB: BO BHHMaHHe pa3llO)KeHHB: /3.6/-/3.8/ MaT-
1 l Ill PHD; (VW) H {-3 k-(-3 k+ 1 k~ 1 COOTBeTCTBeHHO, IIOny'IHM 

YJJ.06uoe ~aKTopuJosauuoe rrpeJJ.CTasneuue ~YHKUHH rrpaBJJ.o
IIOJJ.06HB:: 

- N . N 2 m 2 - 1 2 -1 -1 -';;, 
L=(277) [ II i\sk II (det Vk det Q k -det<dk )] x 

k= 1 k= 1 

T x expf -'h/\uD/\u 1. 

3JJ.ecL 

k 
1\u = I ( ~ 

i= 1 

m 
Ati V i)Q klk=1' 

a Ma Tpuua mnu6oK D B:BnBeTcB: JJ.HarouanLHOH: 

w 
1 

w2 0 

D =I . . 
0 

w 
m 

/3.9/ 

/3.10/ 

/3.11/ 
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TenepL nerKo aocnonL30BaTLCB npuae,D,eHHhlMH BhlWe 
pe3ynLTaTaMH ,D,nB onpe.n.eneHHB KHHeMaTaqecKHX napaMeT
poa no pe3yllLTaTaM H3MepeHHH TpeKOB 3apJI>KeHHblX qac-

THU. 

JIHTEPATYPA 

1. EMeAbJIHeHKO r.A. Aemoperjjepa111 ouccepmaijUU. OH.JIH, 
11-6076, ,[(y6Ha, 1971. 

2. liyoazoe IO.A. u op. OH.JIH, P10-9950, ,[(y6Ha, 1976. 
3. EMeAbJIHeHKO r.A. OH.JIH, Pll- 6933, ,[(y6Ha, 1973. 

16 

PyKonucb nocmynuAa e U30ameAbCKUU omoeA 
5 oeKa6pR 1977 zooa. 


