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KeTMKHH A .)f{. M 
~p. 

TMqecKMt.i WMT:He 

. "~ 

1. BBe.zteHHe 

.;-. "• 

Tpw.nuarb neT ··;.aMy Haaa.n, B anoxy pacuseTa MeTO.ztHKH 

JIY31lpbKOBUX · KaMep, 6UJJH ony6JJHKOBaHU pa60TU [ 
1

' 
2 1 

, Ha OCHOBe 
1KOT~pUX iB ripaKTHKY ~KC~epHMeHTa· 6UJJ . BBe,ne~. KHHeMaTHttkcKHH 

~HT. BnOCJJe,ltCTBHH- 6UJJO C03,ltaHO HeMaJJO CHCTeM o6pa60TOK 

.naiiHux; ·. Koropue ·.· cTpyKrypHo F~unH· noxo:zH .np-yr Ha .npyra ~H 
BUr JJSI,lteJJ_H ,; npHMepHO Taft: BHattaJJe. npOBO,ltHJJaCb• •.TaK ·· Ha3UBaeMaSI 

·. reo~eTpH'·IeCKaSI peKOHCTpyKUHSI C:06UTHi:f.. T.~ e ~., HMeSI KOOp.ztHHaTU . 

Tpe'lio~. HaXO,ltHJJH yrnu.· '111-inynbcU: KOOp.imHaTU sepmHH co6UTHH_ H 
.T . .n. 3a T~M ( H 'sT~ 6u'na :~yiniuHSI KHHeMaTwiecKoro cp~Ta) , .ne~aSI 
onpe,neJJeHHUe npe,nnoJIO:IeHHSI 0 THne npouecca, TipOBO.Jntilli' ere>"' 

'li.rtfmTH<llimawuo 'c npifsnetteHHeM · aaKoHos >coxpaJieHHSI: · rexHw1ecKH 
; • ·, ' ~ • < '"'' • ' • " "t • . 2 '-" . - . ·_ 

9TO 'BUrJISI,lteJIO. TaK: aanHCUBaJJCSI_ ~ -~YHKI.IHOHaJJ, B 'KOTOpOM 

. ~HrypHposaJJH B.: SIBHOH BH,lte .. oueHKH · :·napaMeTpOB, ·'Haif,neHHUX' 'ts: -
npouecce:reoMerplii.iecKOH •p'eKOHCTPYKUHH,~ H·-· Hx··. 'MaTpHua omH60K, H 

aaTeM . npOBO.ltJ:fJJaCb ero' MHH,J1MH3al.IHSI C HaJIOZeHHeM ypaBHeHH'H 

CBSI311, BUpa:laBWHX 3aKOHU COXpaHeHHSI: MHHHMH3aUHSI npOBO,ltHJiaCb 

pa3JJHttHH"lH cnoco6aMH:. MeTo.n,. MHOlltHTeJJeH .llarpaH:za [ 
1 

• 
2 1 

HJIH 

MeTO,lt C HCnOJib30BaHH~W; . ,nonOJIHHTeJJbHOro K~a,npaTH'IHOro 

ttJJeHa[ 31 

~(iPSI.ltY, ~;(: TaKHM .. · OO,ltXO,ltOM'~. K ; CHCTeMe_ ; ~~pa60TKH .ztaHf:IUX, 

B03MOllteH H ,npyroif OO,ltXO,lt: Ha nepBOH CTa,ltHH npOBO,ltHTb 

pacnoaHaBaHHe co6UTHSI; 'T. e. accouHaUHD H~Mep~HHu'~ ~oo'p.ztHH~ T ~ ' ·
.co6uTHe, a !:ia sropoif .npoBO.ztHTb KHHeMa THttec!iyn H.zteHTH~HKaUMD 

: .,~ .. . • ~-- • • \ -.. • •' • -< • ' • ' __ ;, ~ ' '· -~ : ,; •. 

C06UTHSI, HCnOJib3YSI Henocpe.ztCTBeHHO H3MepeHHUe KOOp,ltHHaTU. Ha' 

Ham sar JJSI.lt, BTopoif rio.zixoJt HHor .na npe.nnottTHreJJbHee B cBSI3H c 
.•,. ~ ' ~ ·~ '"> • ,i, -, '.·: .•• v J ~ . \ / .• :i ' , . . .. ~ ; . ' 

MeHbWHM pHCKOM HCKazeHHSI HH~OpMaUHH. KpOMe TOre; TaKaS! 

nocTaHOBKa aa.nattH npe.ncTaBJJSieT caMOCTOSITeJJbHUH HHTepec .ztJISI 

o6mero CJiy~a'si' H~HHMH3artHH ~ ~YHKUH~H~na- co cksia~·M~.; .. .. 

npH .• HCrlOJJ~SOBaHHH. MeT.O,ltHK~' MHHHMHaauim. c' ;~; l\ ~:iipmieHeHHSM 
MHO:IHTeJieH JlarpaHJ:a B Tpa.ztHUHOHHOM' . no~xo.zie ~~· ~YHKUHOHaJI 
aanHcusancSI a BH.zte: · · ~d 

·,·· :·~-·.:, ·-~ •",f t; !"'~ : .. · :· '- ·:.~ 

· 11 =~ex· -x"'>;s ;'ex -x"'> + z;L a :rex> , 
t.. 1 1 1j j 1 • A. A. 

i • j II. . 

Haif.neHHUe Ha CTaJtHH peKOHCTPYKUHH 

yrJIOB, ;<'";l!MlfY.~B. _,,Hm·~-, S-
1 

-' HX 
~-· (..~ljl,.. CJ?.I,Ii':'liu!>i,l_ nn•' • . 1 J-
~ . 
~ U~~~3MZ Bq~j~~OBlUift 
; ~l15m·!OTEKA -'-... ...-...-: 

r.ne x"'' 
I 

napaMeTpos: 

(1) 

3HatteHHSI 

Be CO BaSI 



MaTpHua. X 
1 

"}fCTHHHHe", . T.e. HCKOMJ:le 3Ha\feHHg TeX xe 
~ 

napaMeTpoe, a r~ ex> - ypaaHeHHg ceg3H. 

8 npe.nnaraeMOM no.nxo.ne tpyHKUHOHaJI HMeeT BH.ll 

-~ ~ -~ 

.M =·'t"_(C (X)-c"']·G· ·[C (X)-C"'] + z.'t" a,·f,(X). (2) 
1 ~ J . 1.· i 1 J r . J r ·" II. 

3,lleCb C"' - HaH,lleHHJ:le Ha CTa,llHH . pacn03HaBaHHg . KOOp.llHHa Tbl, 
1 ...J ~ --

- 1 
G -: HX KOBapRawlOHHa& :MaTpm:ta, X - BeKTOp HCKOMHX napaMeTpOB 

1 J .c . . 
' " " ' ' , • . · .. ·. • ' . .-+ . c· ',- • 

(yrJIH, HMflyJibCJ:l, . KOOp,llHHaTH aepmHH ... ), C. (X) - "HCTHHHble" 
. ,' , ,' I 

3Ha\feHHg Koop.nnHaT, KOTOpHe gengnTcg . H3BeCTHHMH IPYHKUHgMM 
< •• • ~ ·~ • 

napaMeTp()B. . ., . 
UeJibD HacTogm~ti · pa6oTH gangeTcg _ . H3JioxeHne MeTO.llHKH 

MHHHMH3al;lHH IPYHKUHOHci.JIOB Tnna ( 2 > , , < .riaDTcg . · Heo6xo.nHMHe 

tpopMyJIH, MaTpHUH OWH60K H. T. ,ll·.,. ; 
• ~ , - ~ >. , • ~ 

~aDTCg TaKze pe3yJib~aTH HCfl0Jib30BaHHg 3TOH ~eTO,llHKH. 

2. MeTO.ll 

2;t,·JIHHeAHHA·cnyqaA 

PaCCMOTpHM BHa\faJie . JIHHeHHHH cnyqaii, T. e: Korita tpyHKUHH 
~ . »'"-·. ~ 

C
1 

(X) H·:r~}c~) JIHHeHHHe: 
~ 

C (X) = 
I . 

~ 

fA (X) = 

~ 

- ,,, ~ '' -~ ,-+" :· ... 
C0 

:.;_ (DC; X)'' ..:...._. CCX) ;:,, C0 

.-I_ -1 · 

' 
.. ~ .. . . . ~ ~ 

F 0 + (DF·X)···~ '{CX> 
~- ': ~- . ; ·:: 

~

= Fo 

. •<:. 

,-:) .. ) ..... 
~ 

+ DC·X ; i =·1 ~: nf, (3) 

~ 

= 1 +' ~( + DF•X : ~ ( 4) 
···;•· 

·s.necb X - BeKTOp_HCKOMHX napaMeTpOB, \fHCJIO KOMflOHeHT np,, 

DC.-. npsit-i'oyron~Hag Ma~p~ua': .- y KO~opoii nf CTpOK H . 
np. CTOJI6l!OB, ·' .. .... - , - ' 

·-·.iL'-

DF- npgMoyronbHag MaTpHUa, pa3MepoM_ncxpP~ 

npeo6pa3yeM IPYHKUHOHan (2), HCfl0Jib3yg tiJOPMYJIH (3): 
>' ' ; .} ' ' • \. ; - • 

2 

1 
t 

I 

t 
1·-

'l 

1-

C· 

= L [ 
.i 'j 

3,necb 

(C
0 

i 

... 
C(X)-C"' 

I i 
( C0 

- - em ) + L DC 
. I I k , I k 

~ ... 
't" [ C (X) - c"' ·] · G • [ C (X) - C 
L ; I I J j 

·; ,-j 

c'" > 
I 

T 
0 

+ L DC • x . ] · G · • [ < c~ - c'" > 
I k k . I J J. · · , J 

k 

T + 2·L T ·X 
0 k k 

k 

+ 't' X ·H •· 
L k k I 

k, I 

= L (Co 
I 

Cm) • G • (C
0 ·c"' 

J I J J 
i' j 

T =. L < c0 
.- c"' > • G • DC 

k : •
1 
'j ,. ·I I · :I j ·j k 

H 
k I 

= L DC T • G • DC ' 
k I I J J I 

I' j 

8 o6meM BH.lle IPYHKUHOHaJI· M: 

M=T +2LT·X 
0 k k 

+LX·H ·X··+·2 
k k I J . 

k, I k 

... 
Hai\,neM HCKOMble 3Ha\feHHSI x•· 

aM-

a x 
k 

a M 

a aA. 

= 2· [T 
k 

2· [F0 

A. 

+ 't".H ·.x 
L kl 1 
1.-

~ 

+ L DFT . 
A kA. 

+ (DF·.X\] = 0 

8epXHHH HH,IleKC T 03HatiaeT-TpaHCflOHHpoaaHHe I 

-3arntmeM ypaBHeHHS1,(7), B Ma.TpH"'HOM BH.ne: 

... ... ~ 

T + H·X + DF!·a = 0 

... ~ 

F
0 

+.DF·X = 0 • 

... ~ 

8blpa3HM X tiepes a, HCfl0Jib3YSI (B.i): 

3 



X "HCTHHHHe", T.e. HCKOMHe 3HaqeHHR TeX· xe 
I 

-+ 
, a fA CX) - ypaBHeHHR CBSISH. 

nnaraeMoM nonxone ~YHKUHOHan HMeeT BHA 

-+ -+ -+ 
= L [C (X)-c"']·G· ·[C (X)-C'"] + 2·r a ·f (X). 

1 1 

J I i I j j j · ].. .J.. ].. 
(2) 

- HaHAeHHHe Ha CTaAHH pacnosHaBa_HHSI KOOpAHHaTH, 
-+ 

~OBaPH~OHHaR MaTpKUa,X - BeKTOp HCKOMHX napaMeTpOB 
. . -+ 

KoopnHHaTH sepmHH ... >. c ex>· - · "HCTHHHble" 
. . I 

.KOTOpHe RBRRDTCSI HSBeCTHbiMH ~YHKUHSIMIL 

HaCTOSIIIleH pa60TH SIBJISieTCSI . HSJIOXeHHe MeTOAHKH 

~yHKUHOHaJIOB THna . ( 2) , , AaDTCSI . He06XOAHMHe 

MaTpHUH OWH60K H T. A., .. 
pesyJibTaTH HCnOJibSOBaHHSI 3TOH ~eTOAHKH. 

2. HeTO,Il 

2 ~ 1 • 'JIHHeAHYA. c.nyqaA 

HM BHaqane JIHHeHHHH cnyqaii, T~·ei Kari:tc:i~·;~yHKUHH 
.-+ 

J.. (,?') JIHHeHHHe: 

·o ~ ·. 
C + (DC•X) 
. I. l 

~ 

F0 + (DF· X). 
].. . . · .· ].. 

-+.-+ 
---+ C(X) 

-+ -+ 

---+ f(X) 

.,.:: 

-+ ~ 
0 ·. . 

= C + DC·X ~ i 
,1 

='l +· nf, 
. 

(3) 

-+ .-+ 
0 · .. = F + DF·X nc. ].. =·1 + ·, .'·. (4) 

- BeKTOp HC~OMHX napaMeTpOB ,_ :'IHC;JIO i -~OMnaHe~T ~p, . 

- npSIMOyrOJibHaR MaTpHUa, y.K~TOJ)OH nf CTJ?~K,H-

np CTOR6UOB , ~ <-

- npSIMOyrOJibHaSI MaTpHUa~ pasMepOM, ncxpp. 

syeM ~YHKUHOHaJI (2), HCnOJibSYR ~opMyJIH (3): 
: : > • ,c~ } J ~ 

~---·· 

2' 

1 
1 

I 

~ 
I .. 

t 

I 

.. 
c ex> - c"' 

I I 
(G0 

- c'" ) + L DC • X . ' 
I ' I I k k. 

k 

·-+ 
- c"' ] . a . [ c ex> - e ] 

I I I j J 

.. 
L [ c, (X) 

'i 'j 

L [ (Co 
I 

c"' > 
I 

+ L DC • x ] · G • [ < C
0 

- c'" l + L DC • x ] 
I k k I l . I• : J J I I 

.I' I 

3necb 

T 
0 

k 

T + 2· ~ T • X + L X • H • X 
0 I.. k k k kl I 

= L 
i, j 

k k, 1 

(Co 
I 

c"' l • G • c c0 
- c'" > 

I I l l 

T = ~. ( C0 
- c'" ) · G • DC 

.' k . . : I.. . I '. I .I I 'l k 
I. I 

H 
k I 

= ~ DCT • G ·DC 
I.. k I I j j I 

i 'j 

B 0611leM BHAe ~yHKUHOHan• M: 

H T •2LT·X 
0 k k 

k 

+~-X ·H •·X . 1.. k k I 1 
k, I 

-+ 

-+ 

• zL·a;t·rJ..cx>. 
].. 

HaHAeM HCKOMble SHaqeHHSI Xe" 

a H- · 

ax 
k 

a M 

a a:l 

= 2· [T 
k 

+ ~·H ·X 
1.. kl I 

+ L DFT .~ ] = 0 
:l kA J.. 

0 
= 2· [F:l + 

'-+ 
CDF•Xl ] = 0 . . :l, 

BepXHHH. HHAeKC T OSHaqaeT-TpaHCnOHHpOBaHHe MaTpHUN. . . . . . '. ' - -· . 

3anHmet:J .· ypasHeHH$1. (.7) B. MaTpHqHOM .. BHAe: 

-+ -+ -+ 
T + H•X + DF!·a = o· 

" . 
-+ -+ 
Fo + DF·X = 0 

-+ -+ 
Bblp~Sf!M X qepes a, HCnOJibSYSI. (8.1): 

3 

(5) 

-· ... , 

(6) 

(7.1) 

(7.2) 

(8.1) 

(8.2) 



:+ 
X 

, ... 
H- 1 ·• T. -'1 T -+ 

H •DF •a 

no~CTaBHM (9) B (~.2):· 

~~ . . . ~ 

F0 
- DF·H~ 1 ·T ' - 1 · T -+ 

DF • H · DF • a = 0 

HJIH 

HaKoHeu. 

... 
X" 

,... ... 
a" = .R- 1 ·F0 

... 
R- 1 

• DF·,H- 1 
• T 

.... 
H- 1 

• DFT • R- 1 
• F 0 + [ H- 1 ·DFT•R_ 1 ,·DF 

R = Df• H-
1 

• DF~. 

' ] - 1 .. 
1 ·H •T 

HaH,Z\eM MaTpHUH OWH60K. HcnOJib3YR COOTHOWeHH~ 

... 
.E(C"') = C0 

+ (DC·Xtl 
1 I 1 

E{[ c"' - ECc"' >] [ c"' :.: E<c"' >J}' = -G- 1 

1 I . j , ; J , . 1 j 

... 

(9) 

(10) 

' ( 11) 

(12) 

H onpe,neJieHHe T (CM. IJ!OpMyJIH (5)), _HeTpy~HO UOKa3aTb,. 'ITO 

... 
x" = 

... - : .... ·_: ... 
t [ -1 T -1 J -1 T [ ·· m ., ] X + 'H ·DF ·R ·D~- 1 ·H .•DC ·G· ECC ) - C , 

, ... 
a" 

.... 
- 1 - 1 T '' [ m' = - R ·DF·H •DC ·G· ECC ) 

... 
- c"' ] 

... ... 
3~ecb. X' - ·. HCTiiHHHe 3HatieHHSI Be.KTOpa napaMe.TpOB X; 

(13) 

4lOpMyJIH ( 13) UOJie3HH ,l\JISI nonyqe.HHSI MaTpHU omHliOK •. C HX 

llOMOlllbll UOJIY'IHM: 
... ' 

ECX") = 
... .. 
x', 

... (14) 
E<a• > 0 . 

... 
T.e. oueHKH napaMeTpos x· HeCM~llleHHNe •. COOT8eT~T8eHHO, 

4 

l ,, 
1 
f 

·J., 
' 

>t l, :. 
J, 

f 

c·(X~ 
. I 

x' >ex" 
I j 

x• >, 
I 

( H-1 

• a":a" • = R- 1
. 

j j i h 

< ex" 
i 

x' >·a" > = o 
,1 J 

-~ -+. 

HaKoHeu. Haii.neM E( :t
2 ex".> J: 

..,. ~- ... 
:t·~ = T

0 
'+'2·T·X" + 

• ' - • L 

·H- 1 ·DFT'·R_ 1 . .'DF·'H- 1 .) .. 
. 1 I' 

... < • ... 

CX">T·H·X", 

E( :t 2 
) =· nf - np + nc 

(15) 

( 16) 

( 17) 

B Tpa~HUHOHAOM no~xo~e. KOr~a. nf = np IJlopMyna (17) .naeT 

E( 2) '' .:t : = .nc~. 
. , . . . I 

., 

.' . : ~ ~:. ._, ·-. ' 

2. 2. MBI.HA cnyqaA , .. 
~-· '· 

,. 
" 

•••• ~ t • 

PaCCMOTpeHHaSI BNWe JIHHeHHaSI MO.lleJib npaKTH'IeCKH HHKOr.lla ... ... ...... '. 

He BCTpeqaeTC~. B o6meM CJiyqae ipyHKUHii C( X) H f (X) 

cymecTBeHHO HeJIIiHeHHN. B JlliHeHHOH MO.lleJIH . perueHHe . ypaBHeHHH .. 

(7) HaXO.liHTC~ cpa3y, a B o6meM cnytiae - nocpeitcTBOM liTepaUHH. 

3anHmeM ypaaHeHH~. KOTopNM .nonxHo y.nosneT80pSITh perueHHe ( 8 

paMKaX ~eTo.na MHO~IiTenei1 ~aHrpaHxa ): 

a M 

a x 
.k 

' a c, ' .... m ' a fA. 2·L --·G .[c cx>-c J + 2·L a--= o, 
1 • 1 a xk 1 1 1 1 

A A a x .. 

( 18. 1 ) 

a M. ... 
'( 18:2) 2' a;a ',- :rA.cx>·=o 

A.' . '·t. 

npe.llllOJIOXIiM; ·'ITO HaM H3BeCTHH napaMeTpH Ha v- }1, liTepaUHH 
.... ·,, .. , ·• ...... ,;,. a.:M· ··.··: ......... 
X~. PaccMOTpliM .. 3Ha'leHiie ipyHKUHH. -- 8 TO'IKax . X = xv• ~" H 

a x 
" 

5 



.. .. 
a = av•1 

.. 
a6nH3H 3Ha~eHHH X 

.. .. 
.. 
XV. 

a J1(XV• 1 ,av• 1) a c .. 
1 • G · [C <Xv) -Cm] + -

i i i i a! 2·}: 
a x 

k a x 
k i, j 

a r A. + 
V•1 • -- . 

2· L aA. a x 
A. k I, j, 1 

a2 c ~ -
---.;..1 --· G · [C (Xv) -C"'] ·oX 

a X -a x·' i i i i I 
k - I 

+ 
2· }: 

a c a c a2 r 

·+ 2: L --~·G ·-·---1 ·oX L V•l A. •oX
1

, (19) + 2· a · 
a x lj a x I 'A. A. a X ·a X 

l 'J_, 1 k 1 k I 

r.ne oX = XV' 1
- XV. 

I I I 
Bee npOH3BO,IlHble B tpopMyne ( 19) pacC~HTbiBaDTCSI B TO~Ke .. .. 

x = xv·. 
8 COOTBeTCTBHH C MeTO.!lOM nHHeapH3a.UHH [ "] HaM cne.nyeT 

npeHe6peqb BTOpbiMH npOH3BO,IlHbiMH ( eCTeCTBeHHO, ecnH HeT 

BblpOX,IleHHSI nQ nepBbiM npOH3BO.!lHbiM (CM. pa60TJ [4]) ) H BMeCTO 

~(18) cne.nyeT sanucaTb 

.. a .11 

a x 
k 

. a c ... 
a! L --1 ·6 ·[C (XV)-Cm] + 

- a x 'l l l 
I, j It 

a rA. = 
V.•1, --

+ L aA. a xk A. 

. a c a c 
. • }: -··--

1 
• G • ----1 ·ox 

· a x ' 1 a x 
t ' J , 1 k 1 

.. ' v rA.<x>+L 
a r A. 
---·oX 
a x 1 

I 

0 . 

o··, (20) 

Heo6XO.!lHMO npOKOMMeHTHpOBaTb '!paKT npeHe6peiteHHSI BTOpbiMH . -
npOH3BO,IlHbiMH. MOJtHO OJtH,IlaTb, qTO BKna.n OT TpeTbefO qnet{a .. J!. 
npaBOH qacTH (19) B6nH3H HCKOMOro pemeHHSI Man sa cqeT ManOCTH .. . 
H ; 3HaKonepeMeHHOCTH BXO.IlSIJIIHX B · cyMMY qneHOB C. (XV). - C"'. j . l 

O.nHaKo · npo nocne.ztHHH ~neH > a ( 1 9) sapaHee . cKasa Tb ~To-nu6o 

onpe.neneHHOe TpyitHo < H~ u3secTHH se . .liHqHHbl ~~ J. TeM 8{ MeHee 

. ManocTb · BKna.na OT nocne.nHero · ~neHa MOXHO npe.nnonoxHTb no 

KOCBeHHbiM coo6paxeHHSIM: B npHHUHne ypaaHeHHSI CBS13H MOXHO 

6 

• 
\l 

l 

~ .. r· 
' 

y~HTHBaTb i-leTO.!lOM HCKnnqeHHst nc. napaMeTpoa. aupaxaH HX qepes 

OCTanbHble np -. nc na~eTpH. >Me~O.!l ' HCKnnqeHHSI napaMeTpOB 

MaTeMaTHqecKH 9KBHBaneHTeH MeTO.!lY MHOXHTeneH AarpaHXa C TOqKH 

sp~}mst K~He~Horo pesynbTaTa H. npH ·er~ itcnonbsoaaHHH no~o6HHe · 
/ ~ . ' ' . ' .,_ ,, ., -

sonpocbl He aosHHKaDT. 

··· cpaa~Ha~st ypaaHeHust. < 20 > c •. ?ooTaer,cTBYDIIIHM~- • YPC!-BHeHHstMH 

nuHeHHOH MO~tenH, MH yBH.!lHM HX O.!lHHai<oaocTb, ecnu nonoxHM._ 
.. " . . .• _., ·;+• 

-,'. . ... 
C0 = C (XV) 

I I 
-. L 

a c .,xv, 
I . · V 
--·X 
a ~x 

1 .. 
1 

-+ .. 
Fo 

I 

.. 
f (XV) 

a r ·<xv>.-
~ i v t.. · • ·X = (.f DF·Xv) 

. I .-.:: I. a x 1 

. I 

coo1-aeTciseHHO, cnpaae.nnHBH u ace ocTanbHile 

I<oTopHe 6HJIH nony~eHH itnst nuHeihioA M·o.nenu. 

. HeTpy.nHo'nony~HTb H HTepaUHOHHble !pOpMynH: 
I ' 

.. 
xv· 1 

.. 
. av· 1 

~- . ... 
XV - fi· 1 

• DFT • R- 1 
• fv + 

.. .. 
+ [H- 1 ;DFT·R- 1 ·DF -l]·H- 1 ·DCT·G·[ Cv '.:.'em] 

•· . . < •. , .. .. .. 
R- 1 • fv'- R- 1 • DF· H-l; DCT ,:G· [ Cv· c. C,. ] 

... ~ ... ... ... ~ 

3,1leCb' fv= f(Xv), Cv·,..C(Xv). 

(2I) 

.· 

q,opMy nH,. 

(.22) 

npu nony~eHHH 9THX tpopMyn nonesHo ucnonbsoaaTb cne.nyn111ee· 
... .·~ 

npe.ncTasneHHe aei<Topoa .F
0 

H T: 

.. 
.Fv 

'+' 
fv 

.. 
DF·Xv 

... .. .. 
. Tv. = DCT · G· [Cv- C"'] 
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.• .. 
·H·Xv_, 
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·, . '-
3.' K()HTJlOJib _CXO.QHHOCTH 

K' coxan~HHD •. B . M'eTo.ne MHOJ:HTeJieH .iiarpaHJ:a He~~3MOllteH 
KOHTpoiih no~ne.ziosaTe~bHoro y.ii'y~meHHsi npii6~HllteHHH. np~MeHSieMNH 
s o6ii'IHiiX MeTO.ztax· OTITHMH3aUHH - no ynyqmeHHD · 3HatfeHHH 

onTHMH3HpyeMoif ~YHKUHH , (~YHKU~OHaJI (1) HMeeT s o'KpecTHOCTH 

pemeHHS! ' ce.nJI,OBYD: ~OpMy): IT~3TO~Y. sooGme 'ros~pS! .' ,' Hy:i:·H~ 
He3aBHCHMO KOHTpOJIHpOBaTb KatfeCTBO OTIHCaHHS! 3~CnepHMeHTaJibH!iX 

.ztaHHiiX H TO'IHOCTb Y.llOBJieTsopeHHR ypasHeHHH CBS!3H. Ey.zteM 

C'IHTaTb HTepaUHD ycneWHOH, eCJIH B peayJibTaTe ee· BlinOJIHeHHSI 

yMeHbmaeTCS! JIH60 :t2 
no 3KCnepHMe~TaJJbH!iM TO'IKaM, JJH60 cyMMa 

KBa.npaTOB B3BemeHH!iX
1 

, HeB~30K ypasHeHHH CBsi3H.; ECJJH HH . O.llHO 

H3 3TH X yCJJOBHH. He BlinOJJHSieTCS!, ma'r ~JJe.nyeT . YKOpOTHTb, 

coxpaHS!S! HanpasJJeHHe . itsHllteHHS!. .Tpe6osaTb,. 'IT06ii -H_esS!3KH 
' ' y -· • ' > ~ • • " ' • • 

seer .na yMeHbmaJJHCb, HeueJJecoo6paaHo. T. K. _Mii , MOllteM HatfaTb · 
' ' 

0 
i ~ T ' .~ ' ' < • 0 ° ( •,' •' 

0 
' 

.llBHraTbCS! CJJ-HWKOM MeJJKHMH .maraMH H3-3a ,HeJJHHeHHOCTH · CBS!3eH. 

:t 2 B HanpasJJeHHH wa.'ra MOlltei yseJJ.H'IH,BaTbCS!, T. K. 3Toro MOllteT 
. u ~ [4] 

Tpe6oBaTb Y.llOBJJeTBOpeHHe CBSI3eH. TaK lite, KaK; H B , 

ueJJecoo6paaHa napa6oJJH'IecKaS! HHTepnoJJS!UHSI so Ha6exaHHe 

He3aTyXaDIIlHX KOJJe6aHHH ·aoKpyr, pemeHHS!. ITOJJe3HO YKOpatiHSaTb. 
,J ; . ; .• . 

mar .naxe H s TOM cJJyqae. · Kor .na yMeHbmaDmaS!cS! cyMMa 

yMeHbWaeTCS! MaJJO (HanpHMep,; MeHbWe tfeM Ha TIOJIOBHHY r JJy6HH!i 

annpOKCHMHPYDIIleH napa60JJ!i) • Mo:&eT TIOTpe6osa TbCSI 

HHTepnOJJHpOBaHHe o6eHX . KOHTpO~HpyeM~X CYMM, B 3TOM CJJyqae 

CJJe,nyeT Bii6HpaTb sapHaHT, · .ztaDIIlHH B pe3yJJhTaTe HHTepnOJJSIUHH 

60JJbmHe marH. · , , 

Pa3BHT!iH _ sume ~OpMaJJH3M · 6iiJJ 

3KCnepHMeHTaJJbHOM MaTepHaJJe, TIOJJytieHHOM . 
. [ 5 l 

HCTPA-M , B anpeJJbCKOM ceaHCe 1990. ro.na. 

nposep~H Ha 

Ha ycTaHOBKe 

,nJJS! 0Tpa60TKH 

BasemHBaHHe CBSI3eH He06XO.llHMO .ZlJIS! ·Biip~BHHBaHHsi' HX 

MaCmTa6os. ECTeCTBeHH!iMH secaMH , S!BJJSIDTCS! seca, o6paTHHe 

OUeHKaM ~OpMaJJbHO Bli'IHCJJeHHiiX OWH60K ypaSHeHHH CBSI3H. H3-3a 

HeJJHHeHHOCTH· ypasHeHHH CBSI3H seca. HYXHO nepec'IHTNBaTb B 

Ha'laJJe Kallt.ztOH _HTepaUHH, HO cpaBHHBaTb HatfaJJbHNe H KOHe'IHNe 

3HatfeHHS! HeBS!30K HYXHO npH O.ZlHHaKOB!iX secax. 

8 

. . . w - - 0 
MeTO.llHKH 6iiJJ Bii6paH TeCTOB!iH pacna.zt Kn

2 
--+ n n 
~ 2r 

B KOTOpOM perHCTpHpOBaJJCS! TIY'IKOBNH K -Me30H (JJH60 TOJJbKO 

HanpasJJeHHe, JJH6o · HanpasJJeHHe H a6COJJDTHaS! BeJJH'IHHa 

HMTIYJJbCa), HanpasJJeHHe BTOpH'IHOro n -Me30Ha. (a6COJJDTHaS! 

seJJH'IHHa · HMnyJibCa He H3MepS!JJaCb) H 'HanpasJJeHHS! H 3HeprHH 

r-KBaHTOB . OT pacna.zta. n° -Me30Ha.. 3TO 03HatfaJJO, ·'ITO, B 

3aBHCHMOCTH OT TOro, 6iiJJa ·. HJJH He 6iiJJa H3MepeHa a6COJIDTHaS! 

seJJHlfHHa HMnyJJbCa K- -Me30Ha, MH HMeeH ~c- HJJH 3c -~HT. B' 

Katfe~TBe HatfaJJbHOrO · npH6JJHllteHHSI Bii6HpaJJHCb 3Ha'leHHS! 

napaMeTpos, nony'leHH!ie Ha cTa.ztHH pacnoaHaBaHHS! co6HTHS!. 

PaCCHOTpeHHiiH BHWe. MeXaHH3H KOHTpOJJS! CXO.llHMOCTH 6HJI 

peaJJH30BaH . He TIOJIHOCTbD,: a· HHeHHO:_ Ha KaX.QOH HTepaUHH 

Bli'IHCJJSIJJaCb ·HaTpHUa R ( ~OpHyJJa ( 11) ) • .llJIS! KOTOpOH cnpase.ztJJHBO 

CJJe.ztyDIIlee COOTHOWeHHe: 

r.ne r 

<6 f · 6 f > = R 
I ; , . j ·i j 

i 
ypasHeHHe CBSI3H C HOMepOM 

. . L ... 
COOTBeTCTBeHHO,· .----

2
--- -

<6 f >, (' 
I 

R-1 
i i 

i. 

~ ']: . PaCC'IHTNBaJJaCb . HeBS!3Ka 

ypasHeHHH CBSI3H: )< l 

f2_ 

vr·ro 
}: <8~ 2 ~ 

I 
"-+ .. 

~ f'2: R-1 
~ I, II 

(23) 

npH 3HatfeHHS!X napaMeTpos xv·. Ta xe HeBS!3Ka- pacc'IHTHBanacb npH 
~ . 

HOBHX 3Ha'leHHSIX napaMeTpOB XV•t (~OpHyJJa (21)) - o6o3Ha'IHM ee 

vrfl. 3HatfeHHe 3JJeMeHTOB If l: 6HJJO, ecTeCTBeHHO, O.llHHM 'H T~H xe 
II . . 

npH pactfeTe · vrfO : H vrfl. ECJJH vrfl >. vrfO, TO npHpameHHSI 

yHeHbmaJJHCb s.neoe H_pacc'IHTHBanocb Hosoe vrr~ .no Tex nop,noKa 

He y.nosJJeTsopSIJJOCb HepaseHcTso 

3HatfeHHSI napaMeTpos 

vrfl < vrfO 

~ 

X, npH 

(24) 

KOTOpbiX BNnOJJHSieTCSI 

HepaseHCTBO (24), Bii6HpaJJHCb KaK HOBble 3Ha'1eHHS! napaHeTpOB. 

KOHTpOJJHpOBaJJOCb. ;TaKllte -~ '1HCJJO yHeHbWeHHH , mara. ECJJH '1HCJJO 

yMeHbWeHHH mara, npH KOTOpOM HeBSI3Ka . He yMeHbWaeTCS!, · 

npeBNmaeT 3TO 'IHCJJO, TO HTepaUHOHHHH npouecc npeKpamaeTCSI. . ' 

9 



TaKHM o6paaoM, Mil seer .na ".nsHraJIHCb" s "cTopoHy'' ,nyqmero 

Y.llOSJieTSOpeHHSl · ypasHeHHH . C~Sl3H. . Ha. Kall.llOH HTepaUH~ 
paCC'IHT!lSaJIOCb TaK ll:e, KaK H S FUMILI[

4
], MaKCHMaJibHOe H3 

'oTHOWeHHH npHpameHHH napaMeTpa K, · cero · omH6Ke - ak. 

HTepaUHOHH!lH npouecc C'IHTaJICSl CXO.llSllllHMCSl, ·· eCJIH ak ~0. 

Ha6JI~.llaJiaCb qeTKaSl. KOppeJISIUHSl . Mell.llY .ak H HeSSI3KOH ·· ( 23) : npH 

ak -,+Q seer .na . vrfO ~o. HTepaUHOHH!lH npouecc. npeKpamancSI, Kor .na 

ak <. eps. B HameM cnyqae eps.= 0,04. 

·. 
L J.Peter Berge, Frank T.Solmitz and Horace·D.Taft, 

2. 

Kinematical Analysis of Interaction Vertices from 

Bubble Chamber Data, The Review of Scientific Instruments, 

32, No5, 1961. 

H:Bock, Application ,of a Genera!_ized Method .. ~f 

Squares for Kinematic Analysis of Tracks ib 

Chambers, CERN 60-30 < 1960 > . 

Least 

Bubble 

3; B.H.Mop03, Cse.neHHe MHHHMli3aUliH Ksa.npaTH'IHOro IJIYHKUHOHaJia 

c ycnosnSIMli cBSI3H K MHHHMHaaunu IJIYHKUHOHana c 

.nonoJIHliTeJibH!lM KBa.n;paTRlfilHM lJJieHOM, OV.i.fill,P.:..I958 ,)J,ydHa, 1965. 
4, CTaTliCTH'IeCKlie'MeTO.ll~ S 9KCnepHMeHTaJibHOH ~H9HKe; MOCKBa, · 

ATOMH3.llaT, 1.976.. .. 

5 .. B.H.60JIOTOB H .np., 5141 .. 45 (1.~87). 1652; : 
I· 

.,. 

PyKon:ac:o nocTyiillJia Bll.3,llaTeJI:DCK.llii,oT,lleJI 
6HOR6pH 19,91 ro,lla. '_~ 

• 
10 

KeT~KR~ A.m. ~ Ap., 
K~HeMaT~~ecK~~ ~~T: HeTpaA~4~0HH~~ noAXOA 
K TpaA~4~0HHO~ npo6neMe· 

CTpyKTypa TpaA~4~0HHbiX c~cTeM o6pa6oTK~ A· 
HaXOARTCR .KOOPA~HaT~ C06~~~R Ci B·npocTpaHCT 
MeTp~ X. (yrnbl, ~MnynbCbl ~ T .A.), COOTBeTCTB, 
TeM npo~OA~TCR K~HeMaT~~eCK~~ ~~T B paMKaX 0 
KOM co6~T~~. B cny~ae MeToAa MHom~Tene~ narp 
~YHK4~0Hana_B~Aa: 

M = ( ~ - xm f . s . ( X - xm ) + 2: f.;' ( 1 ) 

rAe: X- BeKTOp_napaMeT~OB! xm- ~X ~3MepeHH 

HaR MaTP~4a napaMeTpos X, f - seKTop ypasHeH 
narpaHma. HaM~ pean~30BaHa ApyraR cxeMa, KOr 
CR C ~cnonb30BaH~eM HenocpeACTBeHHO KOOPA~Ha 
Ha~aeT, "'TO BMeCTO ~YHK4~0Hana (1) M~H~M~3~p 

Aa: M = '[e6) -. emf ·G· [e(X) - e"']+ 2·f·;: (2 
QJYHK4~~ :OT 04eH~BaeMbiX 'napaMeTpOB X, em - Be 
4til~, G' 1 - ~X KOBap~a4~0HHaR MaTp~4a, OCTanb 
CMblcn, · "'TO ~ B ( 1) • B pa6oTe c~opMyn~posaH ¢ 
Hanas T~na ( 2) , nonyYeH~ BblpaHieH~R AnR MaT pill 

Pa6oTa s~nonHeHa B fla6opaTop~~ RAepH~X np 
llpenpHHT 06'be,D;HHeHHOrO HHCTHcyTa .R,IlepHbi: 

nepeBOA aBTOpOB 

Ketikian A.J. et al. 
Generalised Kinematical Fit 

The structure of traditional data proces~ 
1 ike this: space coordinates of events C i at 
les, momenta and so on) are estimated togett 
and theri kinematical analysis is performed ~ 
physical event. In the case of the Lagrange 
nimization of the functional . 
M = ( X ~ xm ) T • s . ( X - ~ ) + 2. f.;' ( 1) 

where: x- parame~er+vector, xm.- its measui 
rix of parameter X, f - vector of constrain· 
tipliers. We developed another scheme, when 
with the use of event coordinates themselve 
steaa of functional (1) the following funct 

. M = [e(X) - em]T .(1. [e(X) +- ~"'] + 2·f.;, (_2)' 

functions of·parameters X, em - their meas 
+ + 

matrix of functions C(X), all. other paramet 
(1). The minimization formalism of function 

. . + 

riance matrix of paNI)leters X is obtained, 
The investigation has been performed at 

lems,JINR . 
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