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1. BBE,QEHI1E 

B pa6oTe oni1CblsaeTc.A npoueAypa onpeAeneHI1.A napaMeTpos 
TpeKa 4aCTI1l.\ ny4Ka B 3Kcnepi1MeHTaX no 113y4eHI1~ B3ai1MOAe~cT
BI1.A Me30HOB C .AAPaMI1, B~nOJlHeHH~X Ha YCTaHOBKe MI1C 011~11 Ha 
ycKOpi1Tene 11~B3 e Cepnyxoee 111 • 

CxeMa KaHana 11 pacnonomeHI1e per11cTp11py~~e~ annapaTyp~ 

noKa3aH~ Ha p11c. 1. 
I1H~OpMa411R c npoeon04H~x nponopl.\110HaJ1bH~x 11 c ABYXKOOPAI1-

HaTH~X 11CKpOB~X npOBOJ104H~X KaMep 121 npi1HHMaJ1aCb 3BM 
HP2100A 11 3an11c~eanacb Ha MarH11THY~ neHTy. 

BoccTaHoeneH11e TpeKOB ny4KOB~x 4aCTI1l.\ npoBOAI1TC.A He3aei1-
CI1MO B 4eT~pex o6nacT.AX /pi1C. 1 I. 06naCTI1 I 11 n - z.... 11 y
npoeKl.\1111, no AeB.ATb nnocKOCTe~ peri1CTPal.\1111; o6naCTI1 IV 11 
V- y -npoeKl.\1111, no 4eT~pe nnocKOCTI1 per11cTpa1..11111. 

06nacTI1 I 11 II 11CnOJ1b3Y~TC.A All.A onpeAeneHI1.A KOOPA11HaT 11 
yrnoe XOAa ny4KOBO~ 4aCTI1l.\~ e M11WeHb, IV 11 V - AJl.A onpe
Aener .•. ,. BeJ111411Hbl ~p/p O, ~p - OTKJ10HeH11e 11MnyJ1bCa 4aCTI1l.\~ 
nT ~rn r~P~~Prn ~~~UP~~R R ny~KP o 0 . 

KlK4 K~K6 L1ll K7K8 

PHc.l 

2. METO,Q BOCCTAHOBnEH11~ nAPAMETPOB TPEKA 
C Y4ETOM MHOfOKPATHOfO PACCE~HH~ 

KtKIO Mile 

)-. . 

TpeK11 ny4KOB~x 4aCTI1l.\ C411Tal111Cb np.AM~MI1 11 eoccTaHOBJ1eHI1e 
11X napaMeTpOB npOBOAI1J10Cb MeTOAOM Hai1MeHbW11X KBaApaTOB 
/MHK/ 13
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B~6paB C~CTeMy KOOPA~HaT C OCb~ X, HanpaeneHHO~ no ny4KY, 
a TaK>Ke rop~30HTanbHO~ ~ eepT~KanbHO~ oc.RM~ y ~ z, napannenb
HbiM~ npOBOI104KaM B KaMe pax, M~ MO>KeM Han~CaTb, Hanpi-!Mep, AI1.R 
rOpi-130HTai1bHO~ npoeK~HH XY cneAy~~ee Il~He~HOe COOTHOWeHHe: 
Y = X • 8 + ff> ~n~ Y i = Y 0 + Y 0 X I + € I ; i = 1, ... , n 

rAe n - 4~CI10 ~CKp Ha TpeKe; 
8 = ~o•Y6)T - BeKTOp ABYX HeH3BeCTH~X napaMeTpOB-

KOOPA~HaT~ Ha MHWeH~ H yrnoeoro K03¢$H-

T 
Y = (y1 , ••• , Yn) 

~HeHTa TpeKa; 
- BeKTOp H3MepeHH~ B rop~30HTai1bHO~ npoeK

~HHj 

- BeKTOp OW~fiOK ~3MepeHH~; 

- MaTp~~a pa3MepoM /2 x n I x -KoOpA~HaT 
nnOCKOCTe~ per~CTpa~HH. 

0w~6Ka H3MepeHHH CKI1aA~BaeTC.R H3 ABYX He3aB~CHM~X KOMnOHeHT: 

ff>=ff>m+ff>s' 

rAe ff>m onpeAei1.ReTC.R KOOPA~HaTHOH T04HOCTb~ KaMep, a 8;
8 

-

OUJHfiKa, B03H~Ka~~a.R B pe3YI1bTaTe MHOrOKpaTHOrO pacce.RHH.R, 
~cn~T~eaeMoro ny4Koeol1 4aCT~uel1. 

PacnpeAei1eH~e KOOPAHHaTH~X OWHfiOK ff,m onHCbiBaeTCfl n -Mep
H~M HOpManbHbiM pacnpeAeneHHeM N 0 (0, M) c A~aroHanbHO~ Koea
p~a~~OHHOH MaTPHue~ pa3MepoM nxn M=luf·B 11 I, rAe ai-
f""n~MIJOU'D~,r"\~TIJfllll""'n rUIIIJf"U'~ IA"'3.JOI""\OUIAC'I n V~l.IOr"O r LJI""\ .. AOI"'\ru,.t ; 
-t""-M•·-·~ ... ...,Mt"'...., ''' .,,.,..~, ~-··-·,_. ••-· ,_.,...._.,,.,,, - ,, .... , ,_.,..- - ··-· ·-,..-·' --

PacnpeAeJ1eHHe OWHfiOK ff>8 , B03HHKa~~~X ~3-3a MHOrOKpaTHOrO 
pacce.RH~.R, on~c~eaeTc.R n-MepH~M HOpManbH~M pacnpeAeneH~eM 

N 0 (0, C) c Koeap~au~OHHOH MaTpHuel1 C=lcij I, rAe c 1j=cov(y 1 ,yj). 
MHOrOKpaTHOe pacce.RH~e np~BOAHT K B03H~KHOBeHH~ KOppei1.RU~~ 
Me>KAY ~3MepeH~.RM~/6~ HH~MH cnoeaM~, MaTpHua C HeA~aroHanbHa. 

MeTOA B~4~CI1eH~.R 311eMeHTOB MaTp~u~ c ~3110>KeH B np~I10>KeH~~-
3T~M MeTOAOM fibl11~ nocTpOeHbl MaTp~Ubl AI1.R BCeX 4eTblpex o6nacTeH. 

AnR cny4a.R, KOrAa ~3-3a He3$$eKT~BHOCT~ AeTeKTopoe 4HCI10 
OTC4eTOB n yMeHbWaeTC.R, ~3 nOI1HOH MaTp~U~ B~4epK~Ba~TC.R CTpOK~ 
~ CTOI16Ubl, COOTBeTCTBY~~~e Hecpa60TaBW~M nnOCKOCT.RM. 

Heo6XOA~MOCTb y4eTa HeA~aroHai1bHbiX 311eMeHTOB KOBapHaU~OHHO~ 
MaTPHU~ Ow~60K, B~3BaHH~X MHOrOKpaTH~M pacce.RH~eM, noKa3aHa 
B pa6oTe/6~B KOTOpOH npHBeAeH~ pe3yi1bTaT~ HCCI1eAOBaHH.R pa6o
Tbl anrop~TMa c MOAen~poeaHHbiM~ co6biT~.RM~ AI1.R AaHHOH ycTaHOBKH. 

MHK AI1.R n~Hei1Hol1 MOAenH AaCT cneAY~~~e e~pa>KeH~.R AI1.R o~e
HOK napaMeTpOB TpeKa ~ MaTp~~ OWHfiOK napaMeTpOB 0(8): 

8 = (X T W - 1 X) - 1 X T W -l y , 

2 

2 T -1 X"") KeafpaTH4Ha.R ct>opMa Q = (Y- X®) W (Y- o pacnpeAeneHa 
KaK X (n-2). PacnpeAeneHHe ypoeHe~ AOCToaepHOCTH <I>~Ta (CL), 
nony4eHH~X npH nOACTaHOBKe Be11H4HH~ Q2 B TeOpeTH4eCKOe pac
npeAei1eHHe x2 C COOTBeTCTBY~~HM 4HCI10M CTeneHe~ CBOfiOA~, npH 
npaBHI1bHOM onpeAei1eHHH MaTpH~~ W H HCnOI1b30BaHH~ AI1.R $HTHpOea
HH.R TpeKa HCKp, Ae~CTBHTei1bHO npHHaAJ1e>Ka~HX TpeKy, AOI1>KHO 
fi~Tb paBHOMepH~M. 3TO 06CTO.RTei1bCTBO HCnOI1b30Bai10Cb AJ1.R KOH
Tp011.R KOppeKTHOCTH pafiOT~ anropHTMa. 

3. OnHCAHHE nPOrPAMM~ 

Pe3yi1bTaT~ o6pa6oTKH ny4KOB~X AaHH~x Hcnonb3Y~TC.R e Aanb
Hel1weM AJ1.R COBMeCTHOrO aHai1H3a C $~11bMOBOH HH¢OpMa~~eH, nony-
4aeMOH c onT~4eCK~X ~CKpoe~x KaMep ycTaHOBKH MHC. <l>~nbMOBaR 
~H$OpMa~H.R, npH nOI1y4eHHH KOTOpO~ YCI10BH.R 3KCnepHMeHTa He 
MeH.Rn~cb, Ha6Hpanacb H o6pa6aT~eanacb nneHKaM~, ~Me~~HM~ 
onpeAeneHHbiH HOMep /B nneHKe - 1500 co6~THH/. no3TOMY ~ pa-
6oTa nporpaMM~ o6pa6oTKH 6ec$~11bMOBOH HH$OpMuUHH BEAM npo
BOA~TC.R no nneHKaM. 

06pa60TKa HH$0pMa~~~ AI1.R Ka>KAO~ nneHK~ npOXOAHT B ABa 3Ta
na. Ha nepBOM onpeAei1.R~TC.R CMe~eHH.R KaMep ~ W~PHHa HMnynbCHO
ro pacnpeAeneH~.R ny4Ka, Ha BTOpOM 3Tane npOBOAHTC.R nOHCK TpeKOB 
H B~4HCI1eHHe ~X napaMeTpOB. 

Heo6XOAHMOCTb onpeAeneH~R CMe~eHH~ KaMep AI1.R Ka>KAOH nneHKH 
-· ·---··- --·· ,,_ ........... -.................. .... 1!:, , .. ,... ,,_..,"""''-"""'''""" tl""'' """01 .. \&IUL.IV UOIVQUIIU l ..... t•t, ...,, _ _..,...,...,.,.., ,,..,.,.,,_, ... ...... ..,,.,.,._ J..,. • _.,,...,._,,_.,, .... ,, .... ··-M-·······-··. 

nnaT$OpMaX, KOTOp~e npH P.RAe pa60T Ha ycTaHOBKe ABHran~Cb H 
ycTaHaBnHaanHCb on.RTb c HeAOCTaT04HOH AI1.R AaHHOI1 3aAa4~ T04-
HOCTb~. 

nono>KeHHe KaMep onpeAen.ReTc.R Heaaa~cHMO a Ka>KAO~ o6nacTH 
OTHOCHTei1bHO ABYX OnOpH~X KaMep, KOTOp~e BO BpeM.R 3KCnepH
MeHTa He ABHranHCb. 

AnR onpeAeneH~.R cMe~eHHH a noAnporpaMMe ALIGN AJ1.R Ka>KAOH 
~3 nnOCKOCTeH CTpOHTC.R pacnpeAeneHHe OTKI10HeH~H ~CKp OT I1HHHH, 
npOBeAeHHOH 4epe3 BCe KOMfiHHa~HH nap HCKp B ABYX OnOpH~X nnoc
KOCT.RX. 3TH pacnpeAeneHH.R /npHMep noKa3aH Ha PHC.2/ CKI1aA~
aa~TCR H3 AByx: y3Koro raycconOA06Horo pacnpeAeneHH.R, nony-
4aeMoro npH HCnOI1b30BaHHH HCKp, npHHaAJ1e>Ka~HX OAHOMy TpeKy, 
H WHPOKOrO, CB.R3aHHOrO C 11HeaepH~MH 11 KOMfiHHa~HAMH HCKp. nono
>KeHHe y3KOro nHKa OnpeAei1AeTCA CMe~eHHeM KaMep~. 

nony4eHH~e pacnpeAeneHHA $HTHpOaai1HCb C nOMO~bO nOAnporpaMM~ 
FUMILI /7/ cyMMOH ABYX rayccoacKHX pacnpeAeneHHH c wecTb~ 
cao60AH~MH napaMeTpaMH. 

nocne onpeAeneHHA nono>KeHHA KaMep BXOAHaA neHTa eo3epa~a
eTcA o6paTHO, H Ha4HHa~T B~nOI1H.RTbC.R noAnporpaMM~ reOMeTpH-
4eCKOH peKOHCTpyK~HH. 
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OTKI10IEHIE l•l 

PHc.2 

B o6nacT~x I H II noHcK 
HCKp, npHHaAne*a~HX TpeKy, npo
BOAHTC~ B ABe CTyneHH C nOMO~b~ 
noAnporpaMMbl TRACKl. Ha nepeo.::t 
CTyneHH MeTOAOM 11rHCTOrpaMM 11 

OnpeAen~~TC~ 4HCnO TpeKOB H 
HX napaMeTpbl C T04HOCTbO AO 
paaMepa wara rHcTorpaMMbl, Aa
nee OCy~eCTBn~eTC~ nOHCK HCKP 
B KOPHAOpe BAOnb Ha.::iAeHHbiX 
TpeKOB. 

PaaMepbl wara rHcTorpaMMbl 
H WHPHHa KOPHAOpa Bb16HpanHCb 
3KCnepHMeHTanbHO. 

TaKo.::i ABYXCTyneH4aTbiH nOHCK 
HCKP a HaweM cny4ae y3Koro 
ny4Ka H ManOH yrnOBOH paCXOAH
MOCTH 4aCTH~ n03BOn~eT 3~eKTHB
HO OTAen~Tb HCKpbl, npHHaAne*a~He 

TpeKy, OT $OHOBbiX. 
B noAnporpaMMe TRACK2, KOTOpa~ HCnonbayeTc~ An~ peKoH

CTPYK~HH TpeKa B o6nacT~x IV H V,eHa4ane BbiAen~~Tc~ 3neMeHTbl 
TpeKa, npH4eM 3neMeHTOM TpeKa MOryT ~Bn~TbC~ ABe HCKpbl B co
CeAHHX nnOCKOCT~X, nH60 OAHH04Ha~ HCKpa. 4epe3 BCe KOMfiHHa~HH 
HOi A ~.;at;;..;~;; eve liJ~i'a iiiJVC:.V~;;tcn iltJ.MMDiC;, iiOiJC:a,.,C;ItJDt "v. VIJEHA 

AOn*Hbl YAOBneTBOp~Tb ycnOBH~ T04e4HOrO HCT04HHKa: 

I y
0 
-y; x k I< d. 

3To ycnosHe BblnOnH~eTc~ e o6nacT~x IV H V, 6nH3KHX K 
ny4KOBOMY KOnnHMaTOpy. KOHCTaHTbl k H d onpeAen~nHCb 3KCnepH
MeHTanbHO. 

nocne HaXO*AeHH~ HCKp, npHHaAne*a~HX TpeKaM, B nOAnporpaMMe 
CHOOSE roTOB~Tc~ MaTpH~bl An~ Bb14HcneHH~ napaMeTpoe TpeKOB 
H3no*eHHbiM BbiWe MeTOAOM. 

0TKnoHeHHe HMnynbca 4aCTH~bl OT ero cpeAHero 3Ha4eHH~ onpe
Aen~eTc~ no ~opMyne, npHBeAeHHOH e pa6oTe 121. 

Ha~AeHHble napaMeTpbl TpeKOB ny4KOBbiX 4aCTH~ aanHcblsaoTc~ 
no C06b1TH~M Ha BbiXOAHYO MarHHTHYO neHTy, HH$OpMa~H~ C KOTOpOH 
HcnonbayeTc~ e AanbHe.:1we.:1 o6pa60TKe Ha 3Tane nony4eHH~ DST. 

B nporpaMMe BEAM npeAYCMOTpeHbl B03MO*HOCTH onpeAeneHH~ 
3~eKTHBHOCTH KaMep, KOHTpon~ pa60Tbl nporpaMMbl H HCnOnb3yeMbiX 
anrOpHTMOB, nony4eHHe cpeAHHX xapaKTepHCTHK ny4Ka, MaHHnyn~-
~HH C AaHHbiMH pa3nH4HbiX AeTeKTOpOB, BXOA~~HX B COCTaB YCTaHOBKH, 
HH$0pMa~H~ C KOTOpbiX HMeeTC~ Ha BXOAHOH neHTe. 

nporpaMMa BEAM HanHcaHa Ha ~3b1Ke $OpTpaH H nocTaeneHa 
Ha 3BM ICL -1906 B H$83. noAnporpaMMbl An~ o6pa~eHH~ c Mar-

HHTHbiMH neHTaMH, nepeKOAHPOBKH HH$QpMa~HH H3 16- B 24-paa
P~AHble cnoea, paCWH$pOBKH HH$0pMa~HH C KaMep, 06oeAHHeHH~ 
coceAHHX cpa6oTaBWHX npoeono4eK e rpynnbl H onpeAeneHH~ HX 
KOOPAHHaT HCnOnb30BanHCb Ha o60HX 3Tanax pa60Tbl nporpaMMbl. 

npH BblnOnHeHHH Onepa~H.::i C MaTpH~aMH H Bbi4HCneHHH BepO~T
HOCTH x2 HCnOnb3y~TC~ nOAnporpaMMbl H3 6H6nHOTeKH CTaHAapTHbiX 
nporpaMM 171 • 

An~ pa6oTbl c pacnpeAeneHH~MH H npeAcTaeneHH~ e YAOfiHOM 
An~ H3y4eHH~ BHAe peaynbTaTOB C4eTa nporpaMMbl, 3KOHOMHOrO HC
nonb30BaHH~ naM~TH 38M H cnaceHH~ COCTO~HH~ nporpaMMbl npH ee 
asapHHHbiX npepbiBaHH~X HCnOnb3Y~TC~ WHpOKHe B03MO*HOCTH naKeTa 

/8/ nporpaMM An~ rHCTOrpaMMHpOBaHH~ • 
CKopoCTb BblnonH~·HH~ nporpaMMbl BEAM cocTasn~eT 4 MHH npo

~eccopHoro 8peMeHH 3BM ICL-1906 Ha 1000 co6biTHH. 

4. 3~EKTHBHOCTb H T04HOCTb OnPEAEnEHH~ 
nAPAHETPOB nY4KOB~X 4ACTHU 

To4HOCTb 8bi4HcneHH~ cMe~eHH.::i KaMep onpeAen~eTc~, 8 nepey~ 
04epeAbo CTaTHCTH4eCKOH o6ecne4eHHOCTbO H nony4aeTC~ He Xy*e, 
4eM 0,1 MM. 

3~eKTH8HOCTb 80CCTaH08neHH~ TpeK08 ny4K08 4aCTH~ Onpe
Aen~eTC~ 3~eKTH8HOCTb~ KaMep H HHTeHCH8HOCTb~ ny4Ka, 3$
$eKTH8HOCTb nporpaMMbl finH3Ka K 1 00%. 

T04HOCTb onpeAeneHH~ napaMeTp08 TpeK08 TaK*e 3a8HCHT OT 
3~eKTHBHOCTH KaMep, nOCKOnbKY npH np04HX pa8Hb1X ycnOBH~X 
onpeAen~eTC~ 4HCnOM HCKp, HCnOnb30BaHHbiX An~ $HTa. no3TOMY 
HH*e npHBOA~TC~ ~H$pbl, ycpeAHeHHble no o6pa6oTaHHOH CTaTHCTHKe. 

An~ 95% C06b1THH HaXOA~TC~ npOCTpaHCT8eHHble napaMeTpbl TpeKa 
H An~ 80% COfibiTH.::i onpeAen~eTC~ 8enH4HHa ~p/p0 npH HHTeHCH8-
H0CTH ny4Ka - 1 00 TbiC. 4aCTH~ 8 CeKYHAY, KOTOpa~ fibJna A0CTa
T04HOH An~ 60nbWHHCT8a 3KCnepHMeHTOB Ha ycTaH08Ke. npH MaK
CHManbHOH HHTeHCH8HOCTH -500 TbiC. 4aCTH~ B CeKYHAY ~H$Pbl 
CHH*anHCb AO 85% H 40% COOT8eTCT8eHHO. 

T04HOCTb onpeAeneHH~ KOOPAHHaTbl TpeKa Ha MHWeHH npH 3HeprHH 
4aCTH~ 8 ny4Ke 40 r3B COCTa8n~eT 0,25 MM, yrna - 0,0] MpaA. 
0THOUJeHHe ~p/p O 8bi4HCn~eTC~ C T04HOCTb0 0, 18% • 

Ha pHc.J noKa3aH npHMep pacnpeAeneHH~ ypOBHeH AOCTOeepHOc
TH (CL) An~ B0CCTaH08neHHbiX TpeK08 B o6naCTH 1, Ha pHC.4 
H 5 - yrnOBble pa3Mepbl H npQ$Hnb Ha MHWeHH peKOHCTpyHpOBaHHOrO 
ny4Ka 8 eepTHKanbHOH npoeK~HH. npHMep HMnynbCHOrO pacnpeAene
HH~ 4aCTH~ 8 ny4Ke nOKa3aH Ha pHc.6. 

6nH30CTb pacnpeAeneHH~ Ha pHC.3 K pa8HOMepHOMy AaeT HaM 
OCH08aHHe npeAnonaraTb, 4TO MaTpH~a OWH60K W 8bi4HCneHa npa
BHnbHO, H 4HCnO $OH08biX HCKp, y4aCT808a8WHX B $HTe, He3Ha4H
TenbHO, B pe3ynbTaTe 4ero O~eHKH napaMeTpOB H HX OWHfiKH nony-
4anTC~ HeCMe~eHHbiMH. 
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B 3aKn~4eHHe asTop~ s~pama~T 6naro,QapHOCTb A.~.rpyWHHY 3a 
npose,QeHHe pac4eTos MaTpH~~ owH6oK, O.A.3aHMH,QOpore, 
~.H.HsaHbWHHy, n.K.n~TKHHY ..., A.A.T~nKHHY 3a none3H~e o6cym,Qe
HH~ H nOCTO~HHOe SHHMaHHe K pa60Te. 

6 

M~ rny6oKo npH3HaTenbH~ TaK~e A.A.ne6e,Qesy 3a 6onbwy~ no
MO~b H KOHCynbTa~HH npH nocTaHOSKe nporpaMM~ Ha 3BM ICL-1906 
s H~B3. 

0,QHH 1-13 asTopos IC.~.C~4KOSI 6naro,QapHT 3.H.Manb~esa 3a 
nO,Q,QepmKy pa6oT~, nocTO~HH~H HHTepec K He~, 1-1 ~.n.neTyxosa 

3a none3Hble coseT~ H KpHTH4eCKHe 3aMe4aHH~. 

nPHJlOJKEHHE 

Bbi4HcneHHe 3neMeHTOs KosapHa~HOHHOH MaT pH~~ ow1-160K, 
S03HHKa~~HX 1-13-3a MHOrOKpaTHOrO pacce~HI-1~ 

nycTb S KaMepe C HOMepOM ~ KOOp,QHHaTa 1-1 yron TpeKa 6~n1-1 

Y/3 1-1 Yj3· Tor,Qa KOOp,QHHaTa TpeKa S ,QeTeKTOpe C HOMepOM a,a>~ 
6y,QeT pasHa: 

Ya = y~ + (xa-x~)y~ +ta~, 111 
r,Qe ta~- CMe~eHHe, S~3SaHHOe MHOrOKpaTH~M pacce~HHeM Ha 
y4aCTKe Mem,Qy KaMepaMH ~ 1-1 a. 

Hcnonb3Y~ CSOHCTSa KOSapHa~HH IS~ ycnOBHe He3aSHCHMOCTH 
senH4HH Y ~ 1-1 ta~161 1-1 cooTHOWeHHe I 1 I, nony4aeM cne,Qy~~ee Bbl
pameHHe ,Qn~ 3neMeHTa HCKOMOH MaTpl-1~~: 

cov(ya ,y~)"" cov(y~,y~)+(Xa-x~)-cov(y~,y~ ). 121 
Pa306beM nyTb 4aCTH~~ Ha y4aCTKH, Kam,Q~H 1-13 KOTOp~X npe,Q

CTasn~eT co6oA nnocKonaoannenbHbiA cnoA O.QHOPOAHOro se~ecTsa, 
nnocKOCTH KoToporo opToroHanbH~ oc~-1 x. 

Y4aCTOK c HOMepoM i onpe,QenHM TpeM~ senH4HHaMH: ,QnHHOA 

~ • _ v a a B ( 0,021 )2 1 Li , X KOOp,QHHaTOI-1 KOH~ Y4 CTKa r1 1-1 1 = --- • ---
p 2L 1 ' 

r,Qe L 1 - pa,QHa~HOHHa~ .QnHHa se~ecTsa y4aCTKa, p - HMnynbc 
4aCTH~~ B r3Bic. 

H3MeHeHHe KOOPAHHaTbl H yrna, y 1 1-1 y '1 np~-1 npoxom,QeHHH 
y4aCTKa i OnHC~BaeTC~ ,QByMepH~M HOpManbH~M pacnpe,QeneHHeM 
N 2 (0, D 1) c KOsapHa~HOHHOA MaTpH~eA o 1 =D(y 1, y 1), pas-
HOA 151 : 

f 1 

131 
f2 

1 -r 
0 

=(cov(y1 ,y 1) cov(y~, y 1)) 

1 
COY (y1 , y ~ ) OOV (y; , y ; ) 

Bi 
f~ 
2 

H3MeHeHHe KOOp,QHHaT~ 1-1 yrna S KaMepe ~. SHeCeHHOe MHOrOKpaT-
H~M pacce~HHeM Ha y4aC TKe i, paSHO: 

(

1 x 13 -r 1 ) 
Mf3i = 0 1 , ( 

Y~1) = M~1(y ,i) 
Y~1 y I 
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a MaTpl-l~bl D(y1 ,yj) 1-1 D(y131 ,y~l) CBR3aHbl COOTHOWeHI-!eM: 

D(y/31 • Y~1) = M/31 D(.yl ·Yt )M~I • /5/ 

ECill-1 4aCTI-!~a AO nJlOCKOCTI-1 /3 npowna m t3 y4aCTKOB, TO B CI-IJlY 
He3aBHCI-!MOCTI-1 pacceRHI-Ifl Ha Ka~AOM 1-13 y4aCTKOB, MO~HO npOBeCTI-1 
CYMM~-!pOeaHI-!e: 

mt3 

D(.y/3 ,y~ )= 1:1 D(y/31 ,y~l)= /6/ 

noACTaBI-18 3Ha4eHI-1R MaTpi-1~ 1-13 Bblpa~eHI-IH /3/ 1-1 /4/ B ypaBHeHI-Ie 
/6/, nony41-!M: 

mt3 f ~ 2 2 
cov (y /3' y t3) = I~ 

1 
B I ( T + f i (x t3- r I ) + f1 (x t3 - r I ) ) , 

m t3 f~ 
cov(y 12 ,yl:!)"" I. B 1(-+ t1(x

13
-r1 )). 

,._, ,._, 1::1 2 

171 

H, HaKOHe~, nOACTaBHB nOJly4eHH~e COOTHOWeHI-Ifl B paBeHCTBO 
/2/, nony41-1M CileAY~~ee Bblpa~eHI-Ie Allfl 3JleMeHTa KOBapHa~I-!OHHOH 
MaTpl-l~bl: 

mt3 f P 2 2 
cf3aacat3"'cov(yt3,ya )=

1
;

1 
B 1 (a+f 1 (x 13 -r 1 )+f1(x 13-r1 ) )+ 

+( 
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PyKOni-!Cb nocTyni-IJla e I-13AaTellbCKI-1H OTAell 
28 MaR 1982 roAa. 

BHwHAKOB B.B., naypHKaHHeH n., Cw4Koe C.fl. 10-82-391 
OnpeAeneHHe napaMeTpoB ny4KOBWX 4aCTH~ a 3KcnepHMeHTax Ha ycTaHOBKe 
MHC OHflH 

OnHcaHa npo~eAYpa o6pa6oTKH HH$0PMa~HH c ycTaHOBKH MHC OHRH AnA onpeAe
neHHA napaMeTpoB TpeKOB 4aCTH~ ny4Ka HX HMnynbCOB. 

AnA aoccTaHoaneHHA napaMeTpoB TpeKOB Hcnonb3yeTCA MHK. nocTpoeHHe nonHOH 
KOBapHa~HOHHOH MaTpH~W, onHCWBa~eH OWHfiKH H KOppenA~HH, B03HHKa~He H3-
3a MHOrOKpaTHOrO pacceAHHA, HCnWTWBaeMOrO 4aCTH~aMH, OOHCaHO B npHno*eHHH. 

8 pe3ynbTaTe KOppeKTHOrO y4eTa MHOrOKpaTHOrO paCCeAHHA OnpeAenAOTCA 
HeCMe~eHHwe O~eHKH napaMeTpoB TpeKOB H HX OWH6oK, KOTOpWe COCTaBHnH 
0,07 MpaA H 0,25 MM AnA yrna H KOOPAHHaTW TpeKa Ha MHWeHH, OWH6Ka B OnpeAe
neHHH AIJ/Po pasHa 0, 18%. 

Pa6oTa awnonHeHa a CepnyxoBCKOM HBY4H0-3KcnepHMeHTanbHOM OTAene 

H B na6opaTOpHH AAepHWX npo6neM OHRH. 

Vishnyakov V.V.,Laurlkainen P., Sychkov S.Ya. 10-82-391 
Determination of Beam Particle Track Parameters in Experiments on MIS 
Installation (JINR) 

The method of MIS installation (JINR) data processing for determination 
of beam track parameters is described. The least-squared method for deter
mination of track parameters is used. The construction of the complete 
covariance matrix of errors and correlations arised In beam particle multi
ple scattering is given in the appendix. Undisplaced estimations of trackpa
rameters and their errors are determined as a result of correct considera
tion of multiple scattering.The errors are 0.07 mrad and 0.25 mm for angle 
and the coordinate of track on a target, the error of ~p/Po is 0.18%. 

The investigation has been performed at the Serpukhov Scientific-Experi
mental Department,and in Laboratory of Nuclear Problems, JINR. 
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