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HccneAOBaHHe onTHManbHhlX MaTeMaTuqecKHX MOAene~ 
o6pa60TKH TpeKOBOR HH<i>OpMaJ..J.HH, a TaK)f(e C03AaHHe 

3<l><l>eKTHBHbiX awqucnuTenbHbiX npoueAYP no- npe)f(HeMy oc

TaeTC.fl Ba)f(HOH 3aAaqe~ o6pa60TKH HH<i>opMaU,HH B 3KCnepu

MeHTaX no <l>H3HKe BbftOKHX 3HeprH~. 
B pa6oTe nonyqeuo YA06uoe <l>aKTOpH30BaHHOe npeA

cTaaneuue HH$OpMaU.HOHHbiX Ma TpHU., 06biqHO HCnOJib3ye

MblX B nporpaMMaX reoMeTpHqeCKO~ peKOHCTpyKUHH KHHe

MaTuqeCKHX napaMeTpOB 3apH)f(eHHblX qaCTHU. flonyqeHHOe 

npeACTaaneuue no3BOJIHeT co3AaTb 3<t><l>eKTHBHbi~ npou.ecc 

nOHCKa OU,eHOK napaMeTpOB qaCTHU. C yqeTOM MHO)f(eCTBeH

HbiX CJiyqaifHbiX $aKTOpOB. 

§I. <PaKmopu3oaaHHoe npeocmaB/IeHUe Mamput~bl 
OUJU60K MHOZOKpamHOZO KYAOH06CKOZO pacce.RHUJI 

c y<~emoM :JHepzemu<~ec~eux nomepb 

Xoporno H3BeCTHO, qTo 3<t><l>eKTHBHOCTb qucneHHbiX p ac

qeTOB Ha 3Tane reoMeTpuqeCKOH o6pa60TKH TpeKOBOH HH 

$opMaUHR B 3HaqHTeDbHOH Mepe o6ycnoeJieHa TOqHOCTbiO 

MaTeMaTuqeCKO~ MOAeDH CJieAa 3apH)f(eHHOH qaCTHU.bl. 

Hau6onee noJIHbie H3 MOAene~ /HanpuMep,/
1
-

3
/ / 

yqHTbiBaiOT BHA q aCTHUbl, KOH$HrypaU.HIO MarHHTHOrO nOJI.fl 

o o6beMe AeTeKTopa, ypaaueuee ABH)f(eHHH, noTepu 3Hep

ruu, MHOroKp aTHOe KYDOHOBCKOe pacceHHHe, H3MepHTenb

Hbie norpelliHOCTH , H3DOMbl. 
Muorue a BTOpbl npH 3TOM yAenHIOT,ecTeCTBeHHo , oco-

6oe BHHMauue aonpo caM KoppeKTHoro nocTpoeHHM H H3yqe

HHH CBOHCTB KYDOHOBCKOH MaTpHU.bl H o fipaTHOH K ReB. 
TaK, o -' 4/ 6bm nonyqe u o6m u 8 BHA K03<t><l>nu.ueHTOB M a TpHUbi 

owu6oK c yqe T oM 3HepreTuqecKHX nore p L , B / 5/ AaHo 

o6palJ..J.eHue Kynouoac Koii M aTpHU.bi npu ycnoauu paa uoMep

uoro p a 36HeHHH TpeKa H OT CYT CT BH.Il. noTepb Ha HOHH3aJ..J.HIO, 
a / 6 / BbiBeAeHO <i>aKTOpH30BaHHOe n peACTaBJieHHe MaTp HJ..J.bl 
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OWHfiOK fie3 yqeya llOTeph 3HeprHH,HO llpH llpOH3BOJlhHOM 

pa36HeHHH TpeKOB. 

Hu:lKe a paMKax no.nxo.na K nocTpoeHHIO Mo,n;enu Tpexoa, 

pa3BHTOrO a/3/,,n;aeTCH KpaTKH~ BhlBO.IJ; H npHBO.IJ;HTCH ofi

ll{H~ BH.IJ; 4JaKTOpH30BaHHOrO npe,n;cTaBJleHHH KYJlOHOBCKO~ 
Ma TpHI.J;hl OIIIHfiOK C yY:eTOM 3HepreTHY:eCKHX llOTepb H npo

H3BOJlhHOrO pa3fiHeHHH TpeKOB. llonyY:eHHaH 4JaKTOpH3ai.J;HH 

ll03BOJlHeT llpHMeHHTh 34JiiJeKTHBHhl~ CllOCOfi BhlY:HCJleHHH 

napaMeTpoa 3apH:lKeHHhiX Y:aCTHU no H3MepeHHHM cne.noa, 

a TaK:lKe 3HaY:HTeJlhHO COKpaTHTh OfibeM onepaTHBHO~ rra

MHTH 3BM, HeofiXO.IJ;HMO~ .IJ;JlH xpaHeHHH KaK CaMO~ MaTpH

I.J;hl OIIIHfiOK, TaK H ofipaTHO~ e~ BeCOBO~ MaTpHI.J;hl. 

B17 ~c ucrronb3oaauueM / 3/, rrpuae.n;eu ofill.J;H~ BH,n; pacrrpe

.neneuuH: 

<P [( y' ~ )/ 0' 2 l.,-, (2 77 rN I~ : -~exp ( . 1/2 ( y' \) l-I (Y' \) T I, 

2 [E~ L~J [r o]f -tn! 1-n!][r o][E~r 0 ] 
0 E 0 r l t D~ Ds 0 r L ,'\ E 

r.ne * 

/1.1/ 
H Ma TPHUhl E ' Ds, r, E ;\' L L\ orrpe.n.eneHhl KaK 

1 ~sl lyl 
1 0 ~s2 0 }'2 0 

E =I 1 D = ' ,~ ~= 

' 
s 

0 0 
~s r 1 N YN 

1 I 10 

1 1 0 

I. I ~s 0 0 2 
E~ =11 1 1 L = 3 

.". 2 .1'lsk .~s 
k=2 3 

...... I 
IN N i .. i 'f 1 

2 'ls ~\sk ... ~sN 0 
k~2 k k<~ 

3,n,ecb H BCIO.IJ.Y T - JHaK rpaHcrropTupoaaHH.H. 

4 

~ y ! I '\ ~~ >: ,, I 
a cny-Y:aHHhie aeKTOphi: =1y

1 
,y

2
, ... ,yN 1 H , "'o 1 '"2'"'oN1 

03HaY:anu rronHhie CMell{eHHH a.nonh ocu OY, uaxorrneHHbie 

ITO llpOXO:lK,IJ,eHHIO <.J:aCTHI.J;e~ llYTH OT HaY:aJlhHO~ .IJ;O i - TOY:KH 

Ha TpCKe ( i ~ 1,2, ... ,N), H, COOTBCTCTBCHHO, yrnOBhiC OTKno

HCHHH Ha Ka:lK,IJ;OM H3 3JleMeHTapHhlX yY:aCTKOB - ~Si Tpa

CKTOpHH. 0TMeTHM TaK:lKe, 'ITO B /1.1/ 

2 
) ' 

I 

(21.2) 2 1 Eitl.Ei 

2 ( i) X ( p . P. ) 2 
pa,L! i+l I 

/1.2/ 

( j) 
3,n,ecb: X !J:lJI - pa.nuauuouuaa ,n;nHHa t - 3neMeHTapuoro 

pacceuaaTen.H, E i , EiH H Pi , Pi+I - 3Hepr».H H HMnynhc 

qacTHUW a uaqane H a xouue i -JneMeHTapuoro yqacTKa 

N 
TpaeKTOpHH, COOTBCTCTBeHHO, S .~ ~ ,'\ S i 

i= I 
,l].anee, soc-

nonh30BaBmHch /1.1/, a raK:lKe npo.n;enas swxna,n,KH, aua

norH'iHhie 13 , nonyqaeM cne.JJ.YIOU\HH BH,ll, MaTpHUhi OlllH6ox 

H3 • 3a MHOrOKpa THOro KYJlOHOBCKOrO pacce.HHH.H: 

I = { E" • D E ,\ ) A ( E " • D • E "), 
KY~ 0 ~ 0 0 s L~ 

r,n,e 

A=L 
6 

l 

-2 ~2 
2( yo+ Yt ) 

-2 
yl 

-2 
Yt 

·~ >} 

2( - ~ - -) 
y l + y 2 

;:;2 
'N-2 

-2 
y2 

2(y2 t y- 2 ) 
N- 2 N_J 

y2 
N-1 

3 6 .. -2 2 -2_ 0 

/1.3/ 

/1.4/ 

. •) 

y -
N-1 

2(y2 "' y'2 
N-1 N 

l 

.J' 

.nech o OJl:laY:unu. yi =v .• ~s i, y 0 , . 
JhaK, KaK BH.IJ;HO H3 /i.3/, yqeT 3HepreTHY:eCKHX llOTCpb 

He HapywaeT aa.n faKTopu3oBaHHoro npe.n;cTanneHHH, nony

qeuaoro alt,: AJIH .uaTpHI.lhl xynouoac1<oro pacce.RHHH. 
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B ,IJ.anhHeumeM 6y,IJ.eM Y'IHThiBaTb, 'ITO D;1 eCTh ,IJ.Haro

HanLHaH MaTpHu;a B COOTBeTCTBHH C /1.1/. BCIO,IJ.y HH:>Ke 

,IJ.llJI 3neMeHTOB CHMMeTpH'IHOH TpeX,IJ.HaroHanbHOH MaTpHIJ;hl 

A (1.3) 6y,11.eM ucnonL30Ba Th 3anHCh: 

(A ) .. 
q 

(-2 -2) 2 Y. +Y. ' 
1-J I 

L Jyi2, 
6 -y2 

I 

0 ' 

-I 

t = J, i =1,2, ••• ,N 

i = j + 1, j = 1,2, ••• , N -1 

i= i+1, i=1,2, ••• ,N-1 

!i-j!>1, i,j=1,2, ••• ,N 

/1.4'! 

H .D.nH Ma TPHULI E L\ cne,11.yromuu BH.D.: 

1 0 

-1 1-l l 
Et\= .. -11 /1.5/ 

0 .. 
-1 1 

Ecnu Teneph BocnonL30BaTLCH pe3ynLTaTaMH/S/ .D.nH o6-

pameHHH TpeX,IJ.HaroHallhHhiX Ma TPHU, TO CTaHOBJITCJI O'le

BH,IJ.HhiMH Bee npeHMyJ.UeCTBa 'IHCneHHhiX pac'leTOB, HCllOllh-

3YIOJ.UHX npe.IJ.CTaBneHHe I 1.3/ npu BhiYHcneHHHX KHHeMa

TH'leCKHX napaMeTpOB 'laCTHU. 3TH Bhl'lHCneHHH, BKlliO'laiO

IUHe o6pameHHe! KYJJ /1.3/, t!JaKTHYecKH BLmonHHIOTCH/S/ 

c noMOJ.UhiO .D.BYX nocne,IJ.oBaTenLHOCTeii /pa3MepHOCTH N 
Ka:>K,IJ.aH/ YHcen. llocne,IJ.Hee o6cTOHTenLCTBO TeM 6onee 

Ba:>KHO, 'iTO ofipameHHe K lliOfihiM H3 'lHCneHHhlX MeTo-

,IJ.OB !KYJI Ha 3BM npH 6onLmHx N cTaHOBHTC.H 3aTPY.D.HH-

TenLHhiM. 

6 

t 

' 

) 

§2. fl>aKmopU30(JaHHoe npeocmaeAeHue 
nOAHOU MUMPU!Ibl OWU60K 

Y'IHTblBa.H, 'ITO CHCTeMhl ofipafiOTKH tiJHnbMOBOH HHt!Jop

MaiJ;HH B KpynHhiX .H,11.epHhiX IJ;eHTpax Hepe,IJ.KO BKlliO'laiOT 

B Cefi.H reOMeTpH'IeCKHe nporpaMMhl, B KOTOphie B Ka'leCTBe 

COCTaBHOrO KOMllOHeHTa BXO,IJ..HT ll0,11.llpOrpaMMhl Bhl'lHCne

HHJI KaK ,IJ.HCllepCHOHHhiX* MaTpHU ( !K Jl +! 113M ), TaK 

H ofipaTHhiX HM BeCOBbiX - ( !KYJJ 1-!
113

M J-1, npHBe,IJ.eM HH:>Ke 

Y.D.OfiHOe pa3nO:>KeHHe 3THX MaTpHU, KOTOpoe ll03BOnHeT 

coxpaHHTh Bee nepe'IHcneHHLie BLime npeHMymecTBa npH 

HCllOllh30BaHHH npe,11.CTaBneHHJI /1.3/ KYllOHOBCKOH MaTpH-

Ubi. 

2 
a I 

!1\)'Jl: T [ !WlM. =[(El\D:E~·A·(E/\ oD,·E~) + O 2 
0:2 o]J. 
'a~ /2.1/ 

CBe.D.eM MaTpHuy /2.1/ K t!JaKTopu3oBaHHOMY npe.IJ.CTaane

HHIO C CHMMeTpH'lHOH ll.HTH,IJ.HaroHanhHOH MaTpHueu: 

-1 -T T ! + ! ~ G( A +G ~, G ) G , 
K:-,'.11 H"lM 11'1'1 

/2. I' I 

r,11.e HCllOllh30BaHbl /1.1/ H BBe,IJ.eHbl 3aMeHbl 

-1 -1 
G = ( E t\ • V s o E ~) ; G = ( E ~ o 0 , o E !\ ) /2.2/ 

BocnonL30BaBmHch /2.2/ H /1.5/, HeTPY.D.HO nonyYHTh, 'ITO 

G-
1

!wlM G-T B /2.1'/ eCTh CHMMeTpHYHa.H nHTH.IJ.Haro

HanLHaH MaTpuua 

1 \s 11 
1 

2 
1-1 \ -1 1-1 

-11 ;\ -1 11 
?"t 

1-1 
~ I 1- ] . s 2 \ 

\ I 
I 0 I 0 \ I 

\ 0 
I \o -11 0 I -11 0 I I 0 \ ,, \ I I I I 

-1 -T I ,. I \I \ I I I I \ 
G ~,nJi = 

,. I I' I I I I I I ,, 
I II I ,, 
\ I I I \ I . I 

II I 
0 

I I 
0 \ 

I I ,, 
0 0 II 0 I 0 \• I II ~1 0 -1 

I II 2 I I ,. \ t1s-l -11 -~~~ 1-1 aN I} N '1 

/2.3/ 
* 3,11.eCb ! Kyn. eCTb MaTpHn;a /1.3/, a L H 3 M: MaTpHIJ;a 

annapaTypHhiX norpemHocTeii fqame acero .IJ.HaroHanLHa.H/. 
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I1TaK, B COOTBeTCTBHH C /1.4/ H /2.3/, MaTpll[(a 

(A+G' 1 ~>nMG·T) n /2.1' I HBJU!eTcH cHMMeTpH'-mou nHTH

~HaroHanMrou. EcnH renepb npo~enaTh nee nepeMHO)I(eHH.ll 

B /2.3/ H CJIO)KHTh G" 1 ~WJM G"T c A, ro nony~IHM cne,n,yrn-

11.\HH BH~ 3JieM_eHTOB llHTH,IJ,HaroHaJibHOH Ma TpHIJ,hl 

A G·l "' ~·T 
+ .:.. H3tvf' ; 

(A G" 1 ~ G·T) 
+ "'tnM ij 

1(-2 -2) ... 12 -3- y . I + y . + p . , 1 = I , 1 = , , ... ,N 
1- I I 

l - 2 . . 1 . 2 N -
6
- y. - q. , 1 = 1 + , J = 1, , ... , -1 

l ] 

1 -2 · · 1 . 2 N 1 -y. - q. , 1 =1 + , 1 = 1, , ... , -6 I I 

TJ j+l ' 

TJ i+l ' 

0 

i=j+2, i=l,2, ... ,N-2 

i=i+2, i=l,2, ... ,N-2 

Ii-i i > 2, 
/2.4/ 

r~e ~JI.ll BeJIH'l.HH Y.2 HCflOJih30BaHbl /1.2/, /1..4/ H BBe~eHhl 
I 

0603Ha'leHHH: 

2 2 a. a A .!_\S i-l 
P.=¢. 0+--)+ 

I I-I i\ S. 
I 

-l-+( __1_:-2 oSi-2 2 . 
t-.

8
2 dS~) (-:;rs--), 1 =1,2, ... ,N 
j l-2 i-J 

l~s i-l . 
q_ =¢. 

1 
(-- )+¢., t=0,1,2, ... ,N-1 

I 1- f\.S • I 

l 

2 
a i-1 /\si-1 

'1. = ---(·--) 
' ;\s2 i\s. 

i-1 I 

a2 
-~ 

1\ s 2 • 
i-l 

i =1,2, ... ,N-2. =c ¢ 
i·l 

3~e-c.o: 

3 

a .2 I 1\.s . l 
¢ = ___!:-_ ( 1 + ,_ ) 

i-1 .\s2 As. ' 
i-J I 

i,.,O, 1 ,2, ... ,N 

2 2 
a =a =0, t\s = l, f\.s

0
=.t'.s

1 -l 0 -1 

'7o=ry 1 =1 TJ =TJ. =1; 
N N+l 

1 - 2 
qN= 6YN. 

/2.5/ 

/2.6/ 

.J .'f 
CHMMeTpH'lHaH DHTH~HaroHaJihHaH Ma TPHIJ.a (A t G l

11
:1M G ) 

/2.4/ HBJIHeTCH, O'leBH~HO, TaK)I(e Heoco6eHHOH CHMMeTpHl.J· 

HOB KBa3HTpex~HaroHaJibHou: 

, -1 ·T 
~A + G ! !1:-JM G ) = 

b I a 2 

a T b a.., 
2 2 a 

aT b a 
m-1 lft·l m 

T 
am b 

m 

""B, /2.7/ 

r~e BBe~eHhi o6o3Hal.JeHHH: m 

B- ~~H nnru~uaroHaJihHOH MaTpHIJ.hi, a TaK)I(e l b i I i ~ 
1 

l a i ! i=[ • ~JIH MaTpHIJ, pa3MepHOCTH (2,2], HMefOll.\HX 
BH,Il,: 

be= 

[1/3(y2 +y 2 )+p )[1/6}72 -q l 
f1 tl+l fl+l f1+l f1+l 

[1/6}7 2 -q ][1/3()7 2 +y 2 )+p l 
fl+l u+l 11+l 11+2 11+2 

/2.8/ 

[ 

TJ f1 

ae = 1/6y~- q/1 '11~+! l 
~JI.ll BCeX f ~ 1,2 , ... , m H /1" 2( f -1). IlOJih3YHCh TeM, 

'ITO a f eCTb Heoco6eHHaH HH)I(HeTpeyrOJihHaH MaTpHIJ,a 

( 2,2) ,MO)I(HO UOJIY'lHTh a f I 

-l [ a = e 

TJ ·l 
/1 

-I j_- 2 
-( TJ f1 TJ /1+ l ) ( 6 y /1 - q /1 ) 

0 ] 
-l 

TJ f1+l 

/2.9/ 

llerKo BH~eTb, 'iTO ycnoBHH /2.6/ no~o6paHhl TaKHM o6· 

pa30M, 'ITO a l =am+ l '" ( b ? I. fiy~eM TaK)I(e ~JIH y~06CTBa 
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paccy)l{,ll,euuH: * C'-IHTaTh BCIOJJ.Y ,nanee, t.no N '"'2m, T.e. 

NI~paTHO 2. 0TMeTHM B 3aKJIW'-Iei-me, Y.To Bee Bhi'-IHcneHH51 
c MaTpuu.eli (A tG' 1 2: 11.1rv1 G-

1 
) opraHH3YIOTcn, cornacuo 

/2.5/, /2.6/, TOJ1bKO C llOMOll\hlC BCJUl'iHH 
2 i\ s i I N a. N _ 2 l --- . __ -:-___ ! , l -- '--: -- ! , l y . I 

\s. i-cO ;'.s 2 i=O 1 i=O 
I j 

11 o61.11ee KOJIU"'CCTBO MYJihTHflJIHKaTHBHbiX onepaJJ.HH He 

N ( N + 1) 
npesocxo,ll,HT 15 • N, "'TO 3aBe,ll,oMo MCHhrne, "'CM M --~-- -

2 

qncno MY11hTnnnnKa1HBHbiX onepau,uii, o6hi"'HO 3aTpaY.HBae
/ I I 

MhiX na 3anonueuue MaTpHU,hi ornu6oK. 

§3. cPa~emopu3oeaHHoe npeocmaeAeHue noAIWU 
eecoeou Mamput;bl 

06hll.J.HO llpH Bhll.J.HCJICHHH BCCOBOH MaTpHUbl ( ~. 1\'\'Jf' ~ 11'lM) 
·I 

ll0Jlh3YIOTCH O,ll,HOH 113 CT8.H,ll,apTHhiX nporpaMM ·Ha 3BM 
,ll,J1£ o6pall\CHHH MaTpHl~. Mhl )l(C 6y.neM noJib3oBaThCJ'l npe.n

cTasneHHeM /2. l/ ,ll,HCllCpCHOHHOH MaTpHUhl, a TaK)l(C $op

MyJiaMH /2.7/ /2.9/. J1oCKOJ1hKY G B /2.1/ HMCCT BH,ll, 

/2.3/, TO o~.TaCTCH JIHllih HaUTH MaTpHUY, o6paTHYI-O 

(A+C-I ~:ti\!G 1
) /2.7/. )l.n11 :noli UCJ1H BOCllOJlh3YCMCYl pe-

3YJihTaTaMU 'J ·• r,ne llOKa3aHO, l..!TO: 

(B-l )kl ~ l v k w p • 

T w kvr, k =1,2, ... ,m 
/3.1/ 

k ::; e P =1,2, ... ,m 

e < k , 

3,D,CCb: 

v = [ v . v ' ... , v ], w = [ w l' w 2 •... , w 1, 
I 2 m m /3.2/ 

T.e. V H W- MaTpHU,hl pa3MCpHOCTH (2,N),Ka)I{,IJ,aH H3 KO-

"' B cnyqae, ecnu qucno 3JieMeHTapublx ,ll,JIHH As i He'leT
no, T.e. N - He KpaTHO 2, paccy)l(,ll,CHHH TaK:>Ke sepHhl. 
0,ll,HaKO tPOPMYJihl §3 HCCKOJlhKO H3MCHHTCH B COOTBCTCTBHH 
c /9/ 

10 

TOphiX COCTOHT H3 m MaTpHU !Vk 1;:I H !Wkl~=I pa3Mep
HOCTH (2 ,2) . 

/9' B ·· TaK)I(e nonyqeHhi npoCThiC peKypcHBHhiC Bhipa:>KeHHH 

.ll.JIH Bbl'IHcncu:ag ·v u W qepe3 MaTpHUhi !a k I ~=In l bk l ~=I 
/2.8/, /2.9/. 

O.nnaKo HH)I(e Mhi nyuse.neM 6e3 .noKa3aTenhCTBa 6onee 

3<!J<!JeKTHBHhiC, 'ICM B / 9 , peKyrCHBHhlC t!JopMyJihi, llOJIY'iCH

HhiC Ha OCHOBaHHH peKypCHH 19 
: 

T -I 
Wn =-(Wn·bn+Wa •an )an 

t:.-1 {_ t t:.+l t+l {_ 
e =m,m-1, ... ,2,1 

v 
k+I =-a-:+I(bkVk +a~Vk-I ), k=l,2, ... ,m-1, 

/3.3/ 

r.ne: ai =a m+I = E ( e,ll,HHH'IHaH MaTpnu,a, KaK ycnoBHJIHCh 

Bhiiiie, /2.9/ ) H npHHjiJIH: V0 == W m+ I"" 0 - HyneBaH MaTpn
u,a,aTaK>Ke Wm=(-E)m, VI =-W0l /3.4/ 

KaK cne.nyeT H3 onpe.neneHHH peKypcusuoro Bbl'IHcnu

TCJihHoro npou,ecca /3.3/, /3.4/, cHaY.ana Bhi'IHCJIHCM MaT

puu,I.I!Wp ltm-l' HCllOJih3YH MaTpHUhl Wm+l H Wm /3.4/, 
a TaK)I(C !an }I H Ibn lin_ /2.8/,/2.9/. 3aTeMHaxo-

~:. m+l L r-m 

,ll,HTCH MaTpHU,a V I=-w-J ( pa3MCpHOCTH (2,2]) H, HCllOJib-

3yHV0:=0 H!ak}~::, !bki~=I/2.8/,/2.9/,Bhl'IHCJIHIOT 
l V k lk'=

2 
. B pe3ynhTaTe, nonh3YHCh npaBHnaMH yMHO)I(e-

HHH MaTpHU,, llOJiyqaeM: 

2 2 T -l 
(Wn 

1 
) .. =-! (! (Wa). (bn) k+(Wa I). (a0 I) k)(a.)./3.5/ 

t- IJ k=l 7J=I r •1] r 1J r+ I'f/ r+ 1] r lq 

,ll,JIH BCCX f =m,m-1, •.. ,2,1 
2 -I 2 T 

(V 0 I) .. =-L (an ) ! (bn )k (V0 ) .+(an)k (Vn I) . 
t+ IJ k=i r+I i k 7]=1 r 1] r 1]! r r; t- TIJ 

,ll,JIH BCCX f=l,2, ... ,m. 
11TaK, B 3aKJIIOl.J.CHHC OTMCTHM, 'ITO OfiiUCC KOJIHl.J.CCTBO 

MyJihTHllJIHKaTHBHhiX onepal.I,HH, HC06XO,ll,HMblX ,ll,JIH 3anon

HCHHH llOJIHOH $aKTOpH30BaHHOH MaTpHU,hl OIIIHfiOK, a TaK>KC 

Bhl'IHCJICHHC BCCOBOH MaTpHU,hi COCTaBJIHCT HC 6onee 

N(N+l) 3 
15·N-+ 50. N ::; 70 N, 'ITO Muoro MCHhllle, 'ICM M --

2
--- +N , 

06hi'IHO HCllOJih3YCMhiX B JII060H H3 CYll\CCTBYIOll\HX npo

rpaMM. 
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Hcrronh30BaHHe ¢aKTOpH30Banuoro rrpe.JJ.cTaBneHHj{ Be

coBoH MaTpHUW II03BQllj{eT xpaHHTh ee "yrraKOBaHHOH" 

B 4. N j{YeiiKax 3 B M, YTO MHoro MeHhllle 
J~t~±ll.. 

2 

06biYHO HCIIOllh3yeMhiX B rrporpaMMaX. Terreph nerKO BOC" 

IIOllh30BaThCj{ IlpHBe)J.eHHhiMH Bhiille pe3yllbTaTaMH )J.llj{ IIO" 

nyYeHHj{ OUeHOK KHHeMaTHYeCKHX rrapaMeTpOB IIO pe3yllh" 

TaTaM H3MepeHHH TpeKOB YaCTHU. 
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