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B noc.ne.QH~r~e roAM np~r~ peweHHH MHor~r~x aa.Qa4 .Q~rtHaMHKH c~r~nbHo

T04HMX aapR>KeHHbiX ny4KOB paccMaTp~rteaiOTCfl nepBMe MOMeHTbl $YHK

~HH pacnpe,QeJ1eHHfl 4aCTH~ 8 $a30BOM npOCTpaHCTBe. 8 OCHOBHOM 

HCnOJ1b3YIOTCfl ypaBHeHHfl ,QJlfl cpe,QHeKBa,QpaTH4H~X pa3Mepos ny4-

KOB'./t,21, aHa.norH4Hble ypasHeHHIO B.na.QHMHpCKoro-Kan4HHCKoro. 3a

MbiKaH~r~e 6eCKOHe4HOilt 4en04Kirl 3a1..4enJ1RIOW,HXCR ypaBHeH~rtilt ,QJlfi MQ

MeHTOB npH nepexo,Qe K CHCTeMe ypaBHeH~rtH ,QJlA MOMeHTOB BTOporo 

nopR,QKa ocyW,eCTBJlfleTCR nyTeM 3$$eKTHBHOilt J1HHeapH3a1..4HH C06CT

BeHHbiX c~r~.n ny4Ka·12--4~. Y4eT He.nHHe~HbiX 3$lleKTOB MOmHo npoee

CTH, paCCMaTp~~tBafl BbiCWHe MOMeHTbl 1-1 COOTBeTCTBeHHO npe,QCTaB.flRA 

C06CTBeHHble CH.fl~ ny4Ka 4epe3 Y4HTbiBaeMble BbiCWHe MOMeHTbl. 

TaKHM o6paaoM, soaH~r~KaeT aa.Qa4a o Haxo>K.QeHio'IH co6cTeeHHbiX 

3J1eKTpH4eCKHX H MarHio'ITHbiX no.neilt nO H3BeCTHbiM MOMeHTaM nJ1oT

HOCTeH 3apR,QOB H TOKOB, HMeiOW,afl npRMOe OTHOWeHHe K KJ1aCCH4e

CKO!It npo6.neMe MOMeHTOB. 

B .QaHHoH pa6oTe nocTas.neHHaR aa,Qa4a pewaeTcR s o.QHoMepHOM 

CJ1Y4ae ,QJ1R n.nOCKOrO 3apR>KeHHOrO C110R H ,QJlfl 3apRmeHHOro ~HJ1HH,Q

pa c aa~r~MyTa.nbHo-c~r~MMeTpH4HbiM p
acnpe.QeneH~rteM aapR.Qa. 

1. 8 CHCTeMy ypasHeHHH ,QJlR MOMeHTOB np~rt y4eTe C06CTBeHH~X 

CHJ1 ny4Ka ,.BXO,QfiT HHTerpaJ1bl BH,Qa/5/ 

q:~e E - HanpR>KeHHOCTb co6cTaeHHoro a.neKTp~r~4ecKoro nonA, f(x, v)

$YHK4HR pacnpe,Qe.neHirtfl 4aCTH4 no KOOPAHHaTaM X H CKOPOCTAM V. 

VlHTerpa.nbJ I 1 I AOJl>KHbl npe.QcTae.nRTbCR 4epea MoMeHTbJ nnOTHOCTH, 

n03TOMY HaM He06XO,QHMO nOJlHHOMHaJlbHOe npe,QCTaB.neHHe $yHK~HH 

E(x), csRaaHHoH c n.noTHOCTbiO p(x) ypaeHeHHeM: 

E(x) ~ 4rr fO(x,x')p(x')dx', 

{
! [a(x-x') -a(x'-x)] 

O(x,x'J= " 
.!_a(x-x') 
X 

- nnOCKHH cnollt, 

- 4HJ1HH,Qp. 

/2/ 

13! 

npe,QnOJlO>KHM, 4TO Mbl Bb16pa.nH HeKOTOpyiO CHCTeMy noJ1HHOMOB I'm (X) 1 

OPTOHOpMHpOBaHHbiX C BeCOM W(X). Tor,Qa K03$$HL.4HeHTbl pa3J10}f{eHHR 
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E(x) no nom1HOMaM 

npH 8~4HCneHHH 8HYTPeHHero HHTerpana 8 /4/ HCnOnb3YeM KBaApaTypHy~ ¢opMyny, nonaraR 

n 
p(x):: ~ I',B(x-x,). /5/ k=l 

3HaR n nep8b1X MOMeHT08 nnoTHOCTH - Mn 1o1 8bi6HpaR yanbl xk npoH38onbHbiM o6paaoM, Mo~Ho Ha~TH 9eca ~k H3 ypaaHeHH~ 
n 
~ n Mn 
'"' "•"• = k= 1 !61 

TaKHM o6paaoM, Mbt nony4aeM paanH4Hble npeAcTa8neHHR nnoTHOCTH a1o1.qa /51, .qa10111He aaAaHHble aHa4eHHR M n n -MoMeHT08. ,llnR Bbt6opa onpe.qeneHHoro npeAcTa8neHHR Heo6XOAHMbl AOnonHHTenbHble yc-1108HR. O.qHHM H3 TaKHX ycnoaHH Mo~eT 6b1Tb 3HaKoonpeAeneHHOCTb aecoa ~'k' HanpHMep, nono>KHTellbHaR onpeAeneHHOCTb ~k npH nono>KI-1-TenbHoH onpe.qeneHHOCTH nnoTHOCTJ.1 p',. J.138ecTHo, 4TO TaKyJO 3HaKoonpeAeneHHOCTb o6ecne4H8aeT rayccoacKaR KBaApaTypHaR ¢opMyna /MeXaHH4eCKJ.1e K8aApaTypbl//6/, KOTopaR 3AeCb J.1 HCnonbayeTCR npVI npeACTa8neHVIH p, TaK >Ke KaK 8 pa60Te:l7/;, 
J.1MeHHO, CTpOHTCR opTOHOpMJ.1POBaHHaR C BeCOM 'J(X) p(X) CHCTeMa nonHHOMOB p k (X) no J.13BeCTHbiM 2n nep8biM MOMeHTaM nJlOTHOCTJ.1! 

n 
Pk (x) ~ A(k. j) xi 

j=O 171 

J(x) = { ; 
- nnoCKHM cnoH, 
- q,H!lYIHAP· 

B AaHHoH pa6oTe AllR nocTpoeHHR cHcTeMbt nOJlYIHOMOB cornacHo 06tqeM MeTOAHKe:/6/ HCnOJlb308anacb peKyppeHTHaR $OPMYJla 

Pn(x) =(X+B
0 )Pn_1 (x) -C.P0_ 2 (x). 

!81 1 

yMO 
Po 

npH Bbi4HCJleHHH nOJlYIHOMOB K03¢$Hq,HeHTbl B ¢OpMyne /8/ 3aAa8anHCb KaK 

n-1 
j+n-1 Bn=-[A(o-1,o-2) J~ 0A(n-1.j)M + 

n-1 j+n +A(o-1, n-1) ~ A(n-1,J)M ], j=O 
191 
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c = n 
A(n-2, n-2) 

:A(n-1, n-1) 

HopM~ non~HOMOB e~pama~rcR yepea MOMeHT~ c noMO~b~ $opMyn 

2. n . j+n IP n I = A(n,n) :!: A(n,J) M • 
J=O 

/10/ 

/11/ 

KpoMe roro, CAenaHa non~TKa nocrpoeHHR nonHHOMOB no $opMyne 
/8/ c noMo~b~ CHCTeM~ ,QnR aHanHTHYeCKHX e~4HCneHH~ SYMBAL. 
npHBe,QeM 3,QeCb pe3yilbTaT~ aHailHTH4eCKHX B~4HCileHH~ B Cily4ae 

nilOCKO~ reoMeTpHH C CHMMeTpHeH OTHOCHTeilbHO cpe,QHeH nnOCKOCTH 

cnoR AilR nepe~x Yer~pex nonHHOMOB c e~6paHH~M 3Ha4eHHeM P0 =1: 

X • x~-M 2 

JM2' 
/12/ 

[M 4_ (M2) 2jx 4_ (M6_ M4M 2)x 2+ M6M 2 -(M4) 2 
P4= _, 

j[M4 -(M ~ 2JIM4[M 6M2 -(M"J 2) +Me (M2M4-M 6) +Ms[ M4-{M2)2)1 

Yanbl xk Bb16HpaJU1Cb coenaAatauv1MH c HYilHMI-1 n -ro nom1HOMa, 4TO 

o6ecne4HBaer nonomHTenbHOCTb K03~$H4HeHTOB ~k - 4Hcen KpH
cro~enR H T04HOe HHTerpHpOBaHHe C BeCOM p(~ npOH3BOilbHOrO 

nOJU1HOMa CTeneHI-1 HHM<e 2n. Hym1 nOIH1HOMOB pn (X) HaXO,QHIH1Cb 4HC

IleHHO Ha 3BM c noMo~b~ nporpaMMbl MULLER-C. 4~cna Kp~cTo¢¢e

nA B~4~CnRn~cb no ¢opMyne 

1 /13/ ~k = n 
2 

m~l Pm(xk) 

C Y"eTOM /5/ ~OpMyna /4/ npeo6paayeTCR K B"AY 

Cm=4":!: ~k fdxw(x)Pm(x)O(x,xk). 
k 

/14/ 

C~cTeMy nom1HOMOB P m(x) ecTecTBeHHO Bb16paTb coana,QaiO~eill c Pn. 
Tor,Qa 

Cm=4" 2 ~k~fPm(xe)O("r,xk)J("r) 
k,f 

~ HanpAmeHHOCTb nonA 

E = 417 :!: ~ ~,P (x,) O(x,, x ) P (x) J(x, ). 
k, f, m k t m t t k m t 

115/ 

/16/ 
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I t.i II. 
{ 

PHc.l.OTHOCHTenbHhle 

OWH6KH BbNHCJieHH.R: 

nonJI. KpHBa.R I - n=2; 
2 - n = 4; 3 - n = 

6; 4 - n=8; 5 -
n = 10. 

2 

2~ 

20 

16 

12 

8 

~~Ei% 

2 

3 

'PHc.2. 0THOCHTenb
Hhle OWH6KH,COOTBeT

CTByro~e TinOTHOCTH 

/18/.HyMepaliHll 
KpHBbiX TaKaR: :liCe, 

Ka.K Ha pHC.l. 

3 

" 4 
2r------

0,2 0,6 

~~Ell 
14 

10 

6 

2 

If 

s 5" 

JX 0,2 0,6 fX 
~ PHc.3. 0THOCHTenbHhle omH6KH -
~ /19/. HYMeP~HJI KPHBhlX Ta :liCe, 

_ pHc.l. 

IIJIOTHOCTb 

'liTO Ha 

2. To4HOCTb npH6n~t~meHH~ H xapaKTepH~e 
apeMeHa BOCCT8HOB11eHHR no ¢opMyne /16/ 
YCTaHaB11HB811HCb Ha TeCTOB~X pacnpeAene
HHRX nnOTHOCTH B 4HC11eHH~X pac4eTaX Ha 
38M CDC-6500. 

npHBeAeM npHMep~ AnR nnOCKOrO 38pR
meHHOro c~oR. Ha pHc.1,2 noKaaaH~ pac
npeAeneHHR OTHOCHTeJlbHbiX OWH60K 8 Bb14HC

JleHHH nonR A11R pacnpeAeneHHH 

p= u(l-x2) 

p = (1-x 2) u(l-x ~ 

/17/ 

/18/ 



E 

o:z 0,6 1X 
PHc.4. Hanp~eHHOCTb 3neKTpH

qecKoro nona AflH pacnpeAene
HHH BHAa/18/.KpHBaH 1- TQq

Hhle 3Hal.leHHH; 2 - s~eKTHBHaH 

rrHHeapHsa~a; 3 - n = 2; 4 -
n = 4; 5 - n 6; 6 - n= 10. 

o,2 o.4 a6 o.s 1 
PHc.5. Hanp~eHHOCTb sneKTpH

l.lecKoro nona AnH pacnpeAeneHHH 
BHAa /19/. Q603Hal.I€HHH T€ ~e, 

l.ITO H Ha pHC. 4. 

a aae~c~MOCT~ oT ~cnonbayeMoro ~~cna non~HOMOB. Ben~4~Ha ~E 

€CTb paaHOCTb MemAY T04H~M 3Ha4€HHeM HanpRmeHHOCT~ nOilR ~ era 

np1o16m1>KeHHbtM 3Hal.leHio1eM, nony4eHHbiM no ij)opMyne /16/. XapaKTep

H~e epeMeHa B~41o1CneHHR E cneAY~~1o1e: no ABYM nonlo1HOMaM 

5·10....;3 c, no 4eTblpeM- 1,5.10-2 c, no wecn1 - 3,5-10-2 c, no 

BOCbMI-1- 5,5·10-2 c, no AeCRTH- 10-1 c. Ha plo1c.3 noKaaaHa Ta 

>Ke aaalo1clo1MOCTb, 4TO H Ha p1o1c. 1,2, AilR pacnpeAeneH1o1R 

/19/ 

Ha plo1CYHKOB CI1€AYeT, 4TO,Io1Cnonb3YR ~3nOmeHH~~ cnoco6 BOCCTa

HOsneH~R nonR no MOMeHTaM nnOTHOCT~, MOmHO nony4~Tb YAOBneT

BOp~Tenb'HYIO T04HOCTb np~ AOCTaTOI..IHO ManbiX speMeHaX Bbi4~C11eH~i'i. 
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Bbi4HcneHHR nonR AJlR aap~meHHoro 4HilHHAPa eAHHH4Horo paAHyca noKaaan~, 4TO T04HOCTb noa~waeTcR np~ BMAeneH~~ a nnOTHo-CT~ nOCTORHHOI1 48CT~ 

M2 

/20/ 
Po ~ -

0
-u(t- x 2) 

M2 
COOTBeTCTBYIOiqea1 3<fl<JleKT~SHOt1 Il~Heap~384~H C06CTBeHHOrO non~/ 2··~. BMeCTo <JloPMYilM /16/ AJ1R HaxomAeHH~ E Hcnonbaosanacb <JlopMyna M2 

E ~2"-0-x+4" :l: [~kO(xe.xk)-~k O(xe,xk )] x M 
2 k,f,m o o 

/21/ 
X~£ p m (X f) p m (x)J(x £), 

rAe Bei1H4HHM, OTMe4eHHble HHAeKCOM "'o", OTHOC~TCR K pacnpeAeIleHH!O /20/. 
Ha pHc.4,5 noKaaaHbl aaBHCHMOCTH HanpRmeHHOCTH 3IleKTpH4eCKOro nOilR, Bbf4HCI1eHHbfe B '-'HI1HHAPH4eCKOI1 reOMeTpHI-1 AJlR_ pacnpe~eileHHH BH~a /18/ H /19/ COOTBeTCTBeHHO. 

BbiBOAbl 

HcnOilb30B8HH8R 8 3TOt1 pa6oTe MeTOAHKa BOCCT8HOBI1eHHR co6-
CTBeHHOrO 3JleKTPH4eCKOrO nOilR C nOMO~biO nepBbiX MOMeHTOB nilOTHOCTH no T04HOCTH H speMeHH C4eTa BnOilHe npHrOAH8 AI1R peweHHR 38A84 AHH8MHKH ny4KOB MeTOAOM MOMeHTOB. 

AsTopbl 6naroAapHbl B. n. Casenbeay' o6paTHBWeMy HX BHHM8HHe H8 B03MO>KHOCTb Bb14HCI1eHHR nilOTHOCTH no 38A8HHbiM MOMeHT8M. 
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