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1. np~ aHan~ae 3KCnep~MeHTanbH~X AaHH~X 4aCTO B03H~KaeT npo6-
neMa BOCCTaHOBileH~R ~CXOAHOrO cneKTpa f no ~3MepReMOMY S, KOTO
p~~ CBR3aH C ~CXOAH~M cneKTPOM annapaTypHO~ ~YHK4~eH ~3MepHTenb
HOrO np~6opa ~.MaTeMaT~4eCKH 3aAf:4a CBOA~TCR K peweHH~ HHTer
panbHOrO ypaeHeH~R T~na ceepTK~ 11 : 

s ( 0 = J ~ ( .; - t) r ( t) dt • 111 
-oo 

rAe ~YHK4~R paaM~T~R ~- RAPO ceepTK~. 
KoHKpeTH~e 3aAa4~, B03H~Ka~~He Ha npaKT~Ke, ecneACTBHe AHc

KpeTHOC T~ ~3MepeH~H np~BOART K 3aAa4e peweHHR CHC TeM IlHHeHHbiX 
ypaBHeH~~ 

121 

co cne4~~H4eCKOH 4~Kil~4eCKOH MaTp~4e~ 14~PKYilRHTOMI A={a(i-j)], 
COOTBeTCTBY~~e~ A~CKpeTHOMY npeACTaBileH~~ RAPil CBepTKH, 3IleMeHTbl 
KOTOPO~ BAOilb A~aroHaileH paBHbl Me>KAY co6o~. npaeaR 4aCTb 121, 
i, T.e. 3Kcnep~MeHTailbH~H MaTep~an, paccMaTp~aaeTcR KaK aeKTop, 
3IleMeHT~ KOTOporo onpeAeileHbl CO CTaTHCT~4eCK~M~ norpeWHOCTRMH 
I ll Z i I I'~ ~YHK4~fl pa3MbiT~R 4acTo a peanbHbiX ycnOBHRx H3Bec THa 
HeT04HO. Ha-aa yKaaaHH~x e~we HeonpeAeileHHOCTeH TaKHe aaAa4H 
OTHOCRTCR K KilaCCy MaTeMaT~4eCK~ HeKoppeKTH~X. 

MeTOA Ha~MeHbW~X KBaApaTOB, WHPOKO np~MeHReMbiH AilR peweHHR 
3T~X 3aAa4, 3aKil~4aeTCR B HaXO>KAeHHH M~H~MyMa ~YHK4~0Hana: 

m 
u = I 

i= I 

rAe xi- ~CKOM~e napaMeTp~. CyMMY 131 MO>KHO aan~caTb a ~opMe 

131 

u= I (Ih .. x.-y.)2, 
i j 11 I I 

13'1 

rAe h .. = a . ./ fi z. , y. = z./ /i z. , ~Il~ B BeKTOPHO~ ~OpMe: 
I) I) I I I I 

-> ->T -> -> 
u = ( HX - Y) ( HX - Y) • I 3 " I 

141 
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PeweHHe TaKHX 3aAa4 TPaAH~HOHH~M MeTOAOM HaHMeHbWHX KBaApaTOB 
BO MHOrHX BCTpe4a~HXCR B n~aKTHKe cny4aRX HeyCT0~4HBO OTHO
CHTenbHO BapHa~H~ BeKTOpa Z, 

AnR nony4eHHR ycT0~4HBOrO peWeHHR o6~4HO HCnOnb3Y~T MeTOA~ 
perynRpH3a~11H no THXOHOBY 12•3/ Hnl1 BI1Hepy 141. PerynRpH3a~HR 
CBOAHTCR K Ao6asneHI1~ B CYMMY /3/ AOnOnH11TenbH~X cnaraeM~X, 
Ha3~saeM~x cTa6Hnl13aTopoM. 

TPYAHOCTI1 np11 peweHI111 B03HI1Ka~T B TeX cny4aRX, KOrAa norpew
HOCTI1 cneKTpa ~ Z cpaBH11Mbl c seni14HHO~ nocTynaiO~ero Cl1rHana Z : 
1~ Zl;::: 0,1 XIZI. / 2•3/11 WHP11H~ 4aCTOTH~x A11ana30HOB QYPbe-cneKTpos 
none3Horo cl1rHana z0 H wyMosoro ~ Z ( Z = Z 0 + ~ Z) cpaBHHM~, TaK 
4TO yKa3aHH~e cneKTp~ nepeKp~Ba~TCR B 3Ha4HTenbHO~ CBOe~ 4aCTH 
H He MOryT 6b1Tb pa3AeneH~ 147• B 3THX cny4aRX MeTOAbl perynRpl13a
~11H He Aa~T 3$$eKTa CTa611n113a~1111 peweHI1R, 

Bo MHOri1X cny4aRX YCT0~411BOCTb peweHHR MOmeT 6b1Tb AOCT11rHyTa 
H 6e3 perynRpl13a~HI1 np11 BBeAeHHI1 B n11He~HYIO 3aAa4y ycnOBI1R 
HeOTP11UaTenbHOCTI1 CHrHana: 

X. > 0, 
I-

/5/ 

3To ycnos11e ecTeCTBeHHO B03HI1KaeT s peanbH~x 3aAa4ax np11 o6pa-
6oTKe 3KCnepHMeHTanbHbiX AaHH~X, KOrAa CTpeMRTCR 1136emaTb He$H-
3114eCKOro pe3ynbTaTa. 

3$$eKTI1BHOCTb paCCMaTpi1BaeMOrO MeTOAa AeMOHCTpl1pyeTCR Ha 
KOHKpeTHOM npi1Mepe, B03HI1KWeM np11 peWeHI111 3aAa411 BOCCTaHOBneHI1H 
~'!'.::V:C'~~C'!""C' ':~~~;~.: := ~~:: .. r-:~::~:~ ::::=~~;:~::.~~::7~ t::.l. ~ :;-;v;.i :.~-=.ii~t:i;..l 
MeHTe 4aCTI1~bl OTA9411, BblneTal0~11e 113 MI1WeHI1 np11 npOXO*AeHI111 
4epe3 Hee penRTI1B11CTCK11X 4aCTI1~, peri1CTPI1POBani1Cb TeneCKOnOM 
113 ABYX nonynpoBOAH11KOBbiX AeTeKTopos no noTepRM 3Heprl111 /~E 1 , 
~E2 / np11 npoxomAeHI111 4aCTI1~ 4epe3 AeTeKTOpbl. $n10KTya~l111 noTepb 
3Heprl111 11 WYMbl peri1CTPI1PY~~e~ 3neKTpOHHO~ annapaTypbl, o6naAaiO
~e~ KOHe4H~M pa3peweHI1eM, onpeAen11n11 annapaTYPHY~ $yHKUI1~ pa3-
MbiTI1R. Perl1cTpl1pyeMbl~ cneKTp npeAcTaBnRn co6o~ ABYXMepHoe pac
npeAeneHI1e /CM, PI1C, 1/, B KOTOpOM 11CXOAH~~ cneKTp, COCPeAOT0-
4eHHbl~ BAOnb 11 TeopeTI14eCK11X 11 KP11BbiX /nyHKTI1PHble n11HI111 Ha p11c. 1 I, 
6bln pa3MbiT no o6e11M oCRM, a $yHK~1111 pa3MbiT11R - KonoKonoo6pa3Hble 
$YHK~1111/6/ C np116n11meHHO 113BeCTH~M COOTHOWeHI1eM nonyw11p11H 1:3. 

npeACTaBneHHOe Ha PI1C. 1 pacnpeAeneHI1e 11MeeT PRA xapaKTepHbiX 
o6nacTe~. HoMepoM 3 o6o3Ha4eH~ y4aCTK11 pacnpeAeneHI1A AnR 4aCTI1~, 

B AaHHOM Cny4ae npoTOHOB 11 Ae~TpOHOB, OCTaHOB11BW11XCR BO BTOpOM 
AeTeKTOpe, HOMepoM 4 4aCTI1Ubl, npoWeAW11e HaCKB03b o6a 
AeTeKTOpa. Q6naCTI1 1 11 2 OTHOCRTCR K 4aCTI1~aM, npoWeAW11M 4epe3 
KOnni1MaTOp 11 COOTBeTCTBeHHO OCTaHOBI1BW11MCR 11n11 He OCTaHOBI1B
WI1MCR BO BTOPOM AeTeKTOpe.B nocneAYIO~eM aHanl13e 161 11Cnonb30Ba
naCb TOnbKO o6naCTb 3,a BCe OCTanbHOe OTHOCI1nOCb K $OHy.0AHaKO 
11 3Ta o6nacTb He BCR Morna 6~Tb 11Cnonb30BaHa, nocKonbKY 4aCT11U~, 
KOTOp~e OCTaHaBni1Bani1Cb s6nl1311 KOH~a BToporo AeTeKTOpa, HeB03-
MOmHO 6~no OTni1411Tb OT TeX, KOTOp~e npOXOA11nl1 4epe3 HerO /o6-

2 

PHc.l. AsyMepHoe pacnpeAeneHHe, 

nonyqeHHOe B 3KCnepHMeHTe/S/, 

~I r 

1100 
1 

PHc. 2. HcxoAHaR cPYHKUHR f, 
/CTinOWHafl nHHHR/ H H3MepeHHaR 
cPYHKUHFI 8 /nyHKTHpHaR nHHHfl/. 

800 

11 

X 

PHc.3. HcXOAHaR cPYHKuHR r,o6o3-
uaqeuHaR cnnomnoH nHHHeH, H 
oueHKa HCXOAHOll QYHKuHH /nyHK- ~ 
THpnaR nHHHR/, nonyqenHaR npu 

ycnOBHH f > 0 , 

800 

f 

X 
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nacTb 3al. BenH4HHa 3Toro Y4aCTKa aaBHCHT oT pacnpeAeneHHR 4ac
TH~ OTAa4H no 3HeprHH H B CpeAHeM COCTaBnReT OKOnO 30% ecero 
HHTepeana no nepeAaHHOMY HMnynbcy, COOTBeTCTBy~~ero o6naCTH 3. 
AnR HarnRAHOCTH Ha PHCYHKe npeACTaeneHo OAHO H3 HaH6onee npoc
T~X pacnpeAeneHHH, B o6~eM cny4ae perHcTpHpyeM~e co6~THR pac
nonara~TCR BAOnb BCeX yKa3aHH~X Ha pHCYHKe nHHHH IBKn~4aR 
nyHKTHpH~el. 

3HaR ~YHK~HH pa3M~THR, MO~HO CBeCTH 3aAa4y BOCCTaHOBneHHR 
pa3M~Toro H3o6pa~eHHR* K 3aAa4e nHHeHH~X ypaBHeHHH: 

AXB = Y, 161 

rAe Bee MaTpH~~ HeOTpH~aTenbH~ H pa3Mepa n = 100; X- HeXOAHOe 
HeKoMoe paenpeAeneHHe; Y- perHeTpHpyeMoe paenpeAeneHHe; A,B
~HKnH4eeKHe MaTpH~~, npeAeTaBnR~~He eo6oH B~pe3KH-~eHTpanbHble 
4aeTH 6HeToxaeTH4eeKo~ MaTpH~~ paaMepa m = 2n. MaTpH~~ A H B 
OTHOeRTeR K Knaeey, 6onee. Y3KOMy, 4eM HepTpH~aTenbH.~e, a HMeHHO, 
Knaeey Oe~HnnR~HOHH~X /7 ,S/, 

B~pa~eHHe 161 Mo~eT 6~Tb npeAeTaaneHo a ~opMe 

ex'= Y'. 171 

rAe C =A e B T - npRMoe npoH3BeAeHHe, MaTpH~a paaMepa n2 ; X', Y'
aeKTopa AnHHOH n~ npeAeTaanR~~He eo6oH noeneAoaaTenbHO paaMe
~eHHble eTon6~~ MaT pH~ X H Y. 

oonee YAOOHO e T04KH 3peHHR MHHHManbHOeTH onepaTHBHOH naMRTH 
3BM paa6HeHHe 3aAa4H Ha ABa 3Tana: 

·AX= Y, 18al 
XB=X- BTXT=XT. 

1861 

CoxpaHeHHe nonHoro 4Hena e06biTHH l4eMy eOOTBeTeTByeT eTOXaeTH4-
HOeTb MaTpH~ A H B I 

I i 1j =I y •. , 
j IJ 

Ix .. =Ii .. 
IJ lj 

191 

KOHTpOnHposanoeb Ha Ka~OM 3Tane H BMeeTe e 151 eoeTaBnRnO AO
nonHHTenbHOe yenoeHe npH peweHHH. 

MHHHMH3a~HR eyMM~ 131 npH yenOBHRX 151 H 191 - THnH4HaR aa
Aa4a KBaApaTH4HOro nporpaMMHpoaaHHR, KOTOpaR AnR nono~HTenbHO-

* .QByMepH~H eneKTp MO~HO npeAeTaBHTb KaK H3o6pa>XeHHe HeKoero 
o6oeKTa, HaXOAR~eroeR He a ~oKyee annapaTa. 

onpeAeneHHOH MaTpH~~ (HTH)HMeeT eAHHCTBeHHOe peweHHe, onpeAenR
eMoe ycnOBHRMH 

au = 0, ecnH x. >0 I o6nac Tb II, a xi I 

1101 
au 

> 0, X.= 0 lo6nacTb II I. ecnH a xi I 

II. PeweHHe aaAa4H c noM~b~ YHHeepcanbH~x nporpaMM THna 
MINUIT H Fill1ILY Tpe6yeT 6onbwHx aaTpaT MaWHHHoro epeMeHH, xoTR 
H YA06HO AnR 3aAaHHR npaKTH4eCKH n~60H anpHOPHOH HH~OpMa~HH, 

KpoMe YHHeepcanbHbiX nporpaMM MO~Ho npHMeHRTb 6onee npocT~e 
nporpaMM~ e Henonb30BaHHeM HTepa~HOHH~X npo~eAyp: MeTOA eonpR
~eHH~X rpaAHeHToe, MeTOA npoeK~HH rpaAHeHTOB H T.A. YKa3aHH~e 
MeTOAbl o6naAa~T PRAOM HeAOeTaTKOB: OHH Tpe6y~T AOBOnbHO MHOrO 
e4eTHOrO epeMeHH H OeTaBnR~T OTKP~T~M Bonpoe 0 norpeWHOeTH pe
weHHR. 

B HaeToR~eH pa6oTe npeAnaraeTeR MeTOA, noaeonR~~HH nony4HTb 
yeTOH4HBOe peWeHHe H eeo60AHbiH OT yKa3aHHbl?< HeAOeTaTKOB • 

3aAaBaR orpaHH4eHHR 6onee o6~ero e epaeHeHHH e 151 THna: 
X· >a. rAe a. - npOH3BOnbHO 3aAaBaeM~e 4Hena, MO~eM eeeeTH 
1- I. I I I w 

3aAa4y K eTaHAaPTHOMY BHAY 131 e yenOBHeM 5 3aMeHOH nepeMeH-
HbiX: xi .... x'i + ai, Yi .... yi + I hijaj. w 

flononHIATe.nbHi'IR VCTOCil.II-IBOCTb OeWeHHR lA 6biCTOOlleHCTBHe o6eene-. T 
4HBa~TeR eTa6HnH3aTOPOM Hyneeoro: no =aX X,nH60 nepeoro nOPRA-

n-1 2 2 
Ka/ 10

/: {l 1 =y( i:
2 

(Xi -Xi+ 1 ) +Xn). npH eoeMeCTHOM Henonb-

30BaHHH o60HX eTa6HnH3aTOPOB AOn~HO BblnonHRTbeR yenoeHe a+ 2y= 
= const. B HaweM eny4ae npeAnonaraeTeR, 4TO H3 yenOBHR yi = 0 
eneAYeT xi = 0. EenH aapaHee H3BeeTHO, 4TO x i = 0, TO i -ct 
eTon6e~ MaTpH~bl H He BnHReT Ha peweHHe *· 

Ha yenoBHH 1101 eneAyeT, 4TO ey~eeTeyeT TaKaR MaTpH~a Hp 4TO 
see nono~HTenbH~e x. onpeAenR~TeR peweHHeM 3aAa4H MHHHMH3a~HH 
~YHK~HoHana u 1 =(H 1

1X1-v)T(H 1 X1-Y). MaTpH~a H 1 nony4eHa H3 
HeXOAHOH MaTpH~~ H HeKn~4eHHeM eTon6~oB, eOOTBeTeTBy~~HX Hyne- .... 
BbiM 3Ha4eHHRM napaMeTpoe peweHHR xi. 3To peweHHe: X 1 .. (H[H 1)-1 HiY, 
K KOTOpOMY eneAyeT A06aBHTb .... HyneB~e 3Ha4eHHR napaMeTpOB Xi, 4To-
6~ nony4HTb nonHoe peweHHe X. 

B oeHoay anropHTMa nono~eH MeTOA/91. 3TO MeTOA peKyppeHTHOro 
aoeeTaHoaneHHR o6paTHOH MaTpH~bl C no nPRMOH MaTpH~e H. B 04epeA-

* ~HKea~HR napaMeTpa B 3TOM eny4ae TaK ~e, KaK H ~HKea~HR 
x. =X~ B o6~eM eny4ae, yaenH4HBaeT 6~eTpOAeHeTBHe nporpaMM~. 
ndeTO~HHaR ~HKea~HR napaMeTpOB oey~eeTBnReTeR nepeA B~30BOM 
nporpaMM~ aaAaHHeM ene~HanbH~X apryMeHTOB nporpaMM~ paaH~MH 

Hyn~. 

5 



HOH K-H HTepal.ll111 Bb14HCJ1ReTCR rpaAHeHT * a ... .u = HTHx (k)- HTY +aX (]c) 
ax<~<> 

no epeMeHHO ~11KCI1POBaHHb1M napaMeTpaM /npeABapHTeJlbHO 3Ha4eHI1fl 
BCeX napaMeTpOB ~11KCI1PY~TCR paBHbiM11 HYJl~/. 3Ha4eHI1e KOMnOHeHTbl 
rpaAHeHTa OTPI11.1aTeJlbHO, KOrAa OH HanpaeneH BHYTPb 06JlaCTH onpe
AeJleHHR napaMeTpoe, 3aAaBaeMOH YCI10BHRMI1 /5/, ECI111 BCe COCTae
JlR~I1e rpaA11eHTa HeOTPHI.IaTeJlbHbl, TO 3TO 03Ha4aeT, 4TO 11CKOMOe 
peweHI1e HaHAeHO, B npOTI1BHOM CJ1y4ae onpeACJlReTCR HOMep f KOOp
AHHaTbl rpaA11eHTa, MaKCI1MaJlbHOH no MOAYI1~ /11 OTPI11.1aTeJlbHOH/. 
CorJlaCHO MeTOAY/9/ B K-H 11Tepai.II1H yBeJ111411BaeTCR pa3Mep MaTP111.1** 
H(k) 11 C(k) , nOCJleAHRR H3 KOTOPbiX npeACTaBJlReT C060H K-e npi16-
Jl11*eHI1e o6paTHOH MaTp111.1bl C, Bbi411CJ1ReMoe no peKyppeHTHbiM ~OpMy-

JlaM: c(k+1) = (H ~+1) H (k+ 1) )-
1 

rAe MaTPI11.1a H (k+l) noJly4eHa 113 
H(k) A06aeneHHeM f-ro CTOJ161.1a MaTpl11.1bl H. 04epeAHOe np1161111meH11e 
K peweHI1~ x<k+l)= c(k+l) HC\+oY. ECJlH HeKOTOpble 113 paHee 
HaHAeHHbiX napaMeTpOB X(k) CTaHOBRTCR OTPI11.1aTeJlbHbiMI1, TO pa3Mep 

MaTPHI.Ibl H(k+ 1) coKpa114aeTcR no cpaeHeHI1~ c H(k) Bbl4epKI1eaH11eM*** 
113 H (k) COOTBeTCTBYIOIJ.II1X CTOJlUI.IOB, a CaMI1 napaMeTpbl Xi < 0 epeMeH
HO ~11KCHpy~TCR paeHbiMI1 HYI1~.04eBI1AH0,4TO 411cno Heo6XOA11MbiX AI1R 
nony4eHHR peweHHR 11Tepai.II1H B TaKOM CJ1y4ae B03pacTaeT, TaK KaK 
ynOMflHYTble napaMeTpbl Tpe6yeTCR onpeAeJlHTb 3aHOBO. 

B nporpaMMe Bbi411CJ1R~TCR BeJ111411Hbl 8. = 8 (X. ) = yT., RBJlR~
tl411eCR BepxHeH Ol.leHKOH rpaHHI.Ibl AI1CnepCI111

1 
napaMkTpa X .

1
: 04eBHAHO, 

I 
H11*HRR rpaHI11.1a onpeAeJlReTCR B HaWI1X npi1Mepax HCXOAR H3 4HCTO 
CTaTI1CT114eCKI1X CBOHCTB nyaCCOHOBCKOrO nPOI.IeCca, KaK y~ 

3~~eKTI1BHOCTb nporpaMMbl npoeepRJlaCb Ha MOAeJ111, B KOTOpOH 
.. • ,- • r-_ 

tl I'\.Ci'1~\.. I I::JC YI\..1\V'"'MVt'l t'IM\fiVIJMd4YIYI VDIJia D-3111 C1 \IJ.)'Mr\.4YI.n \.. ""'D.)'MT1 VJirl~ 

Kopacnono*eHHbiMH MaKCI1MyMaMI1 /cnnowHaR Kp11ean Ha pl1c.2/. Ha 
p11c.2 nyHKTI1PHOH J111HI1eH npeACTaeneH pe3yi1bTaT pa3MbiTI1fl 3TOH 
~YHKLIHH, MOAeJ111py~eH annapaTypHbiH 3~~eKT C ~YHK1.111eH pa3Mb1TI1R, 
onpeAeJlReMOH 113 3Kcnepi1MeHTaJlbHbiX AaHHbiX. Ka*AaR KOMnoHeHTa 
BeKTopa Z In= 60/ e npaeoH 4aCTI1 ypaeHeHI1R /3/ npeACTaenneT 
113 ce6fl CJly4aHHY~ BeJ1H4HHy, pa3blrpaHHy~ no nyacCOHOBCKOMY 3aKoHy 
co cpeAH11M 3Ha4eHHeM (zi)0 • Pe3YI1bTaT eoccTaHoeneHI1fl cneKTpa 
C nOMOII4b~ HaWeH nporpaMMbl npi1BeAeH Ha p11c.3 T04e4HOH KPI1BOH 
/cnJlOWHaR Kpi1BaR - HCXOAHbiH cneKTp/. 

H3 PHC.3 BI1AHO, 4TO Ka4eCTBO BOCCTaHOBJleHI1R cneKTpa BnOJlHe 
YAOBJleTBOPI1TeJlbHOe.Bo BCeX npeACTaBJleHHbiX Ha PHC.3 +5 CJly4aRX 

* AJ1R npOCTOTbl npi1BeAeHa ~OpMyJla AI1R CTaUHJ1113aTopa 0
0
,PeaJlb

HaR nporpaMMa COAeP*I1T TaK*e 11 CTa611JlH3aTOp 0 1 /nOAPo6HO no 
nOBOAY CTa6HJ1H3aTOpOB 6onee BbiCOKOrO nopRAKa CM,/ 10/ /. 

** npnMoyrOJlbHaR MaTPI11.1a H (k) COCTOI1T H3 C TOJ16I.IOB MaTPHI.Ibl H, 
COOTBeTCTBY~U411X paHee onpeAeJleHHbiM napaMeTpaM. 

*** Onepa1.111R coKpa114eHHR pa3Mepa MaTPHI.Ibl H(k) .... H (k+ 1) npoH3eo-
AI1TCR nocneAOBaTeJlbHO, noKa He nepecTaHyT noRBJlRTbCR xi <0. 

6 

.. 
f 

)( 

51111 

.. 

PHc.4. HcxoAHaH ~YHK~HH f c no
CTOHHHbiM .PonoM I cnnomnaH KpHBaH I 
H ee O~eHKa /nyHKTHpHaH nHilliH/, 
nonyqeHHaH npH ycnOBHH f ~ Q, 

PHc,5, HCXOAHaH c);lyiiK~HH f C nHHeH
HhlM tPOHOM /ToqeqHaH flHHHH/ H ee 
o~eHKa, nonyqeHHaH npH ycnoBHH: 
a/ f(x):::.5x; 6/ f(x)~5x AflH 
x.::; 1 7 H x;::: 40 I rpaHH~bi HnTepBanoB 
YKa3a~ Ha pHC, 56/, ,... 

f .. 
1000 

500 

Yopt. = 5·10-6 ,1-ta pl1c.4 npeACTaBJleH TOT *e MOAeilbHbiH np11Mep 
C A06aBJleHI1eM ~OHa /CnJlOl!JHaR KPI1BaR/ 11 BOCCTaHOBileHHbiH HaWeH 
nporpaMMOH /c ycnoe11eM /5// cneKTP /nyHKTI1pHaR Kp11ean/. KaK 
B11AHO 113 pHC.~, BOCCTaHOBJleHHbll1 cneKTp COAeP*HT OCI.II1I1I111PY~~y~ 
KOMnOHeHTy, aMni111TYAa KOTOPOH nponOPI.IHOHailbHa YPOBH~ ~OHa*, 
a e o6114eM cny4ae wyMy 11!111 ~Il~KTYai.II111**/HanoMH11M, 4TO e nyac
COHOBCKOM npOI.IeCce <I!!Z2>=<Z>/. U3MeHeHI1e YCI10BI1R /5/ K B11AY 
Xi > a i, rAe a i - BeJ111411Ha ~OHa B i -H KOMnOHeHTe BeKTopa Z, 
npi1BOAHT K 11C4e3HOBeHI1~ OC1.111IlJ1RI.II1H /CM, pl1_c-....S/, H3 11HTYI1TI1BHbiX 
coo6pa*eHio1H MO*HO 6blno OlKI1AaTb, 4TO peweHI1e X= I xi l~,npeACTas
JlR~~ee ~060H Jli1HeHHY~ KOM611Ha1.111~ He3aBI1CI1MbiX nyacCOHOBCKI1X 
pacnpeAeileHio1H I zil~ , TaKlKe 6yAeT Ha6opoM He3aBI1Cio1MbiX pacnpe
AeJleHHH. npi1CYTCTBI1e OCI.I11I111RI.II1H CB11AeTe!lbCTByeT 0 HaJ11141o11o1 Kop
peJlRI.IHH MelKAY napaMeTpaMI1 I xi 1}. npH4eM' KaK 6biJ10 Bbll'ICHeHo' Hai111-
411e TaKOH OCI.IHJ1JlRI.II11o1 He 3aBHCio1T OT MeTOAa peweH11l'l 0 eCJ111 3TOT 

* HHlKHRR rpaHI11.1a ~oHa onpeAenneTCR 3Ha4eHI1RM11 3aAaBaeMbiX 
KOHcTaHT I a. I~. 
** K03~11~11eHT nponOPI.IIo10HailbHOCTio1, CBR3b1Ba~ti411H aMnJ111TYAbl wy-

MOBbiX Clo1rHaJlOB lo13MepeHI1H lo1 nOilY4aeMoro peweH11R /11/, K = ,\ /,\ . , 
max m1n 

rAe .\m- co6cTBeHHble 411CJ1a CI1MMeTpi14HOH MaTPI1Libl (HTH). B cny4ae 
KOppeKTHOH 3aAa41o1 aMni111TYAa OCI.IIo1J1JlRI.IIo1H onpeAeilReTCR norpel!JHOCTb~ 
Bb1411CJleHio1H lo1 3aDI1CI1T KaK OT anroplo1TMa peweHI1R, TaK 11 OT MaT
PI11.1bl H. 
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PHc.6a. ~ByMepHoe pacnpe~eneHHe, nonyqeHHoe B 3KCnepHMeH
Te 151, B npe~cTasneHHH "line-printer"a 3BH. UH¢pa N; 
B oT~em:.Hoil: KJleTKe N; = log 2M1, r~e M i - qHcno 3aperHcT
pHposaHHbiX co6biTHI"I B HHTepB-aJie ( ~ E 1 , ~ E 2) i. 

A(. 

MeTOA ~cnonbayeT o69afeH~e ~CXOAHOro onepaTopa npRMO~ 3aAa4~ 
/3/. PaHee e paGoTe 8 aHanor~4H~~ np~Mep pewancR MeTOAOM c~H-
rynRpHoro paanomeH~R ~ B03H~Ka~~aR B peweH~~ OC4~nnR4~R ~Mena 
TOT me CaM~~ B~A· 

np~CyTCTB~e OC4~nnR4~~ MOmeT MaCK~pOBaTb ~n~ ~M~T~poeaTb 
~~3~4eCK~e 3~~eKTbl T~na pe30HaHCOB, B~AeneH~e KOTOp~X npo~a

BOA~TCR MeTOA~KO~, AOCTOBepHOCTb KOTOPO~ He MOmeT 6~Tb rapaH
T~poeaHa /12/, B TO me epeMR Han~4~e oc4~nnR4~~ e peweH~~ MomeT 
cnym~Tb yKaaaH~eM Ha np~cyTcTe~e ~~3~4eCKoro ~oHa. 
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PHc.66. To ~e, qTo H Ha pHc.6a, c o6o3HaqeHHb~ nHHHflMH 
YPOBHH AJIH N; ~ 4. 

A(. 

AnR e~4~TaH~R ~~3~4ecKoro ~oHa Heo6xoA~Mo pacnonaraTb AOnon
H~TenbHo~ ~H~OpMa4~eH,Hanp~Mep, 3HaTb B~A aHan~TH4eCKO~ aa
B~C~MOCT~, on~c~ea~~e~ 3TOT ~oH. AocTaT04HO TaKme 3HaTb, 4TO 
~ypbe-cneKTPbl ~3MepReMoro 3~~eKTa ~ ~~3~4ecKoro Qolia np~HaAne
maT K pa3H~M 4aCTOTH~M ~HTepeanaM, KaK B HaW~X np~Mepax Ha 
p~c.4 ~ 5. 

3aAa4y MOmHO OUpaT~Tb ~ no Han~4~~ OC4~nnR4~~ B BOCCTaHOBneH
HOM cneKTpe CYA~Tb 0 npae~nbHOCT~ np04eAYP~ B~4~TaH~R ~OHa, 

Ha p~c.6 npeAcTaeneHo OAHO H3 pacnpeAeneH~~. nony4eHii~x 
B 3KCnep~MeHTe /5/, a Ha p~C. 7 - pe3ynbTaT BOCCTaHOBneH~R, npo
BeAeHHOrO cornaCHO ABYX3TanHOMY MeTOAY /8/, 
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PHc.7. ,nByMepHoe pacnpe~eneHHe, BOCCTanoBJieHHoe no pac
npe~eneHHJ:J, npe~cTaBJieHnoMy Ha puc. 6. 

Ma 

TaKHM o6paaoM, e pa6oTe npoAeMoHcTpHpoeaHa eoaMO*HOCTb eoc
cTaHoeneHH~ HCXOAHOrO cneKTpa npH H3BeCTH~X annapaTypH~X ~YHK
~H~X pa3M~TH~. 

B aaKn~4eHHe aaMeTHM, 4To no~eneHHe Koppen~~HH Me*AY KoM
noHeHTaMH BeKTopa peweHH~ B 3aAa4e o6pa~eHH~ nHHeHHoro onepa
Topa npeAcTaen~eT caMocTo~TenbH~H HHTepec. B~~cHeHHe nPHPOA~ 

OC~Hnn~~HH H noCTpOeHHe B AanbHeHWeM MaTeMaTH4eCKOH MOAenH, 
OnHC~Ba~~eH MeXaHH3M HX B03HHKHOBeHH~, MO*eT nOM04b B C03Aa
HHH HOB~X, 6onee TOHKHX MeTOAOB, 3~eKTHBHO OT~HnbTPOB~Ba~~HX 
ynOM~HYTY~ OC~Hnn~~H~. 
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3aKa3bl Ha ynoMRHYTble KHHrH MoryT 6b1Tb HanpaaneHbl no aApecy: 
101000 MocKaa, rnaano'ITaMT, n/R 79 

~3A8TenbCKHH OTAen 06~eAHHeHHoro HHCTHTYTa RAePHbiX HCCneAOB8HHH 

H3b~poe B.M., MyxHH C.B., PaAOMaHoa 8.6. 5-83-756 
80CCTaHOaneHHe HCXOAHWX cneKTPOB C y4eTOM annapaTypHOH ~YHK~HH npH6opa 

npeAnO*eH anropHTM peweHHA 3aAa4H 0 BOCCTaHOBneHHH HCXOAHWX cneKT-
pOB no peaynbTaTaM 3KCnepHMeHTanbHWX H3MepeHHH /HMe~HX CTaTHCTH4eCKHe 
OWH6KH/ C noM~b~ annapaTypw, KOHe~Hoe paapeweHHe KOTOPOH npHBOAHT K paa
MWTH~ HCXOAHWX cneKTPOB, 3aAa4a CBOAHTCA K peweHH~ CHCTeMW nHHeHHWX ypae
HeHHH c AOnonHHTenbHWMH ycnoaHAMH, 3aAaaaeMWMH CHCTeMOH HepaaeHcTa. Anro
PHTM o6naAaeT BWCOKHM 6WCTPOAeHCTBHeM, Aa~HM B03MO*HOCTb 3~eKTHBHO pe
waTb MHOrOMepHwe 3aAa4H TaKoro POAa Ha COBpeMeHHWX 38M. 

Pa6oTa ewnonHeHa a fla6opaTOPHH ewcoKHX 3HeprHH OH~H. 

lzyurov V.M., Mukhin S.V., Radomanov V.B . 5-83-756 
Initial Spectrum Reconstruction According to the 
Apparatus Function of the Device 

The algorithm is suggested of solving the problem of initial spectrum re
construction according to measurement(with statistical errors)by the device 
the finite resolution of which leads to spreading of initial spectra. The 
task reduces to the solution of a system of 1 inear eguations with additional 
conditions set by a system of inequalities. The algorithm possesses a high
speed response, which makes it possible to solve multidimensional problems 
of such a kind on up-to-date computers. 

The investigation has been performed at the Laboratory of High 
Energies, JINR. 
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