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Bae,QeH\.1€. npocTei1Wafl MO,Q€Ilb IIICKa>K€HIIIC1, KOTOPbl€ BHOCIIIT 

cneKTpOMeTp 8 IIICKOMbl~ cneKTp, MO>K€T 6b1Tb BbiPa>KeHa 8 BIII,Q€ Iliii

Hei1HOfO COOTHOW€HIIIA M€>KAY IIICTIIIHHbiM cneKTpOM f(x) , peri-'ICTpl-1-

pyeMbiM cneKTPOM s(x) Ill d>YHKI..tl-1€(1 OTKilii!Ka cneKTPOMeTpa h(x, ,f) 

Ha 6ecKOH€4HYIO yaKyiO cneKrpanbHYIO Ili-'IHI-110. Ecn111 cny4ae1Hbli1 wyM 

1113MepeHY.C1 He 38BIIICIIIT OT d>OPMbl 1113Y48€MO-rO cneKTpa Ill ABI1A€TCA 

S,Q,QIIITIIIBHbiM, TO 3TO Ilii!H€C1HO€ COOTHOW€HIII€ MQ)I{HQ 38ni-'IC8Tb 8 ,QIIICK

peTHO~ ¢lOPM€ npl-1 nOMOIL\111 CIIICT€Mbl IliiiH€~HbiX ypaBH€HJ.IIC1 

M 
s(x) ~ l h(x,.;l f (,;) + n(x) 

~~ 1 

x ~ !,. .. , N; ~ d, ... , M,. 

/1/ 

f,Q€ M 1-1 N pa8Hbl COOT8€TCT8€HHO 41-'!CilY OTC4€T08 Ha BXO,Qe 1-1 Ha 

8btxo,Qe cneKrpoMerpa. Ecnw N t.·ml-1 M 8enwKw, HanpwMep ~102 - 104, 
TO peweH\.1€ CIIICT€Mbl IliiiH€~HblX yp88H€HI-1~ /1/ CT8HOBIIITCA H€YCTQ~-

41118biM. 

HeyCTOC1411180CTb peweHHA CIIICT€Mbl /1/ ~ Bbi3B8HH8A norpeWHOCTAMt-1 

I-13MepeHHI4 KaK np~-1 Ha6niO.QeHI-1H cneKrpa s(x) , raK 1-1 np~-1 onpe-

,QeneHI-1111 ¢YHI<LtHIII OTKill-11<8 cneKTPOMeTpa h(x,,f), 03Ha4aeT, 4TO 

y c1-1cTeMbt I 1 I HMeercA 6ecKoHe4HO MHoro peweHHC1. Knacc ¢lyHKLtl-114, 

o6pasyiOUIHX MHO>Kecrao ao3MO>t<HbiX peweHHH CHCTeMbl I 1 I, MO>KHO cy-

3HTb 1111160 np~-1 nOMOUIH M€TO,Qa perynApH38LtHH Ill, IlJ.160 nyTeM 8ae

,Q€HV1A anpi-10PHO~ V1H$OpMSltJ.11-1 06 IIICKbMOM cneKTpe, KaK 3TO ,Qenaer

CA a perpecc~-toHHOM aHanl-1ae 121 • Cra6~<'~nV13111PYIOUIIII€ d>~<'~IlbTpbl BBOAAT 

B 48CTOTHO€ npOCTP8HCT80, HanpV1Mep, 8 M€TO,Qax CTaTHCTJ.14€CKOI::i 

perynAplll3aLtlll~-t 131 , a anrop~t~rMe cllypbe 141 1-111111 8 Mero,Qe CHHrynAp

Horo paanomeHIIIA 151 • 

MeTOA MaKCHMyMa 3HTpon~-t~-t. Co8CeM no-,QpyroMy pewaercA 

npo6neMa H€0,QH03H84HOCTH peweHI-114 CJ.1CT€Mbl 11/ B M€TO,Q€ M8KCHMy-

Ma 3HTPOnHJ.II /6,7/ • J.13 acero MHO>K€CTBa 803MO>KHbiX peweHHi:1 Bbi6HpaiOT 

TO, ,QilA KOTOporo~3HTpOnHA ,QOCTI-tfaeT MaKCHMYM8. 4ro6bl H814TI-1 

0Lt€HKy cneKTpa f(x) , KOTOpaA o6pallla€T B M8KC~-tMyM 3HTpOnJ.IIIO, 

38,QS4y ¢opMy11HPYIOT KaK aapi-18LtJ.IIOHHYIO Ha YCilOBHbli:1 3KCTP€MYM H 

peWSIOT ee H€11HH€t1HbiMH MeTO,QaMI-1. 

d>opMa 3HTponHH H onpe,QenAeTcA reM, KaKOBbl KBaHroaaA cra

TI-1CTIIIKa $J.13H4€CKOfO HOCJ.IIT€IlA I-1H¢OPM8ltllll-1 Ill xapaKTep aanOilH€HJ.IIA 

l 



KB8HTOBbiX cTeneHeJ.1 CS050,Qbl /8/. np111 H85JliO,QeHIIIIII cneKTPOB 311eKTpo
M8rHIIITHOrO 111311Y4eHIIIR HeJ183epHOrO npOIIICXO~,QeHIIIR, a TaKme nplll 
IIICC11e,[IOB8HHIII cneKTpOB 8,[1POHOB Ill raMM8-KB8HTOB 8 Ka4eCTBe 3HTpo
nl-1111 H MO>KHO B3.RTb cJ>yHK4Y110 <J>plll,[!eHa 

171 

N 
H ~ ~ f(x) lnf(x). /2/ 

x==l 

Ec11111 WYM He 38BHC~T OT ClllrHana, TO o5~aR 3HTpOniiiR pasHa cyMMe 
3HTponH'III ClllrHana. Ill 3HTpOnl-11-1 WyMa. 4T06bl WYM MO>KHO fib!JlO BBeCTYI 
no,q 3HaK norapH$Ma, HynesoJ.1 yposeHb ero OTC4eTa 6epyT T8KIIIM, 
4T06b1 nony4eHHble a peaynbTaTe npeo6paaosaHH~ aHa4eHH~ acerAa 
6b1I1111 nono~HTe11bHbiMIII. B 3TOM cny4ae 3HTponHJ.1HbiJ.1 CI>YHK'-'IIIOHan ,qn.A 
peweHIII~ CIIICTeMbl /1/ MeTOAOM MaKCIIIMyMa 3HTpOniiiH MO>KHO 38niiiC8Tb 
8 BH,Qe 

M A A 

G(f,n,A(x), ~) ~ ~ f(() lnf(() -
(~1 

N A A 

-p ~ n (x)lnn
0
(x)

x= 1 ° 
N M A A 

~ A(x)[ ~ h(x, f) f(() + n (x)- B - s(x) l-
x~1 (~1 0 

M A 

-~(~f({;)-P )~>Max, 
(~1 

/3/ 

r,qe B = supn (x) > 0 , f(x) - o'-'eHKa cneKTpa, 7I
0 

(x) - o'-'eHKa 
CMew,eHHoro wyMa, 

.\ (x) \.1 J-1. - MHO>KIIITeJl\.1 flarpaH~a, a p - napaMeTp, KOTOPbiJ.1 BBO,Q~T 
,Qll.A TOrO, 4T06bl nony4\.1Tb fionee rna,qKyiO 04eHKY WYM8 n 0 (X) . 
YcnOBIIIR 

M A 

~ f({;) ~ p 
~1 ° 151 

N 
~ s(x) ~A 

x=l 

BbiPa>KaiOT coxpaHeHHe 3HeprY1111 111 coxpaHeHIIIe o5w,ero 4Hcna 4acn14, 
npHHHM8BWHX y48CTHe 8 $OPMHPOB8HHH CHrHana H8 B~XO,Qe cneKTpo
MeTpa. 
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Anrop~TM peweHHA CHcTeM~· ypaeHeHH~ /3/-/5/ npHBeAeH a 171 . 

CHa4ana· COCTBBI1AIOT ypaSH€HHA 3i:1.nepa, COOTBeTCTBYlOUJ.H€ B, AaHHOM 

cnyqae ycnoeJ.110 3KcrpeMyMa ¢1YHKu,HoHana /3/ no sapbHpyeMbiM ¢lYHK

~"RM f(O " n(£'~: 

/6/ 

a TBK*e ypaeHeHHR, OTB€4BIOW.He ycrrOBHIO 3KCTpeMyMa no MHO*HTe

IlRM narpaHlKa A(X) " ~: 

aG aa 
a>.(x) = o. x = 1 .... ,N, a;;-= o 

fpynna ypaBH€HJ.II~ /6/ n03BOilAeT Bb1Pa3J.I!Tb OU,eHKJ.II f(.;) 

4epeg MHOmJ.~~TeilJ.II flarpaH*a: 

• N 
f(fj = exp[-1-~- 2 >.(x) h(x, ~)], • 

x=l 

n0<0 = exp[-1- t.<OI pl. 

171 

!8! 

/9/ 

noACTaBJ.IIB ou,eHKJ.II /8/ J.ll /9/ B rpynny ypaaHeHHJ71, J.IIMetoW.J.IIX ABHbiV! 

B~A /7/: 

M • • 
s(x) = 2 h(x, f) f(fj + n0 (x) - B , 

/;=1 /10/ 

no!lY4B€M CJ.1CTeMy J.13 (N+l) He!lHHeV.H~X ypaBH€HJ.IIi:1 OTHOCJ.IITeilbHO 

(N+l) MHO*J.1Tenei1t narpaH*a.,.,PeweHJ.IIe 3T .... OYI CJ.1CT€Mbl .\(x) J.1 p. 

onpeAeilReT "cKOMble o~eHK" f(l;) " n 0 (f) 4epe3 /8/ ~ /9/. 

CHcreMa HenvtHei11HbiX ypaeHeHJ.~~YI. C1-1creMa He.nHHei11HbiX 

ypaBH€H~::1 0THOCHT€IlbHO HHO*HTeneV. flarpaH*a .\(X) H 1J. pa3pe-

WailBCb MeTOAOM HbtoroHa-Pa¢coHa c penaKcau,HeH 191 • 3ror MeTOA 

n03BOilfi€T Hai:1n1 peweHHe CHCT€Mbl H€Il~H€11iHbiX ypaBHeHHJ71 BH.QB 

0, 
/11/ 

3 



no H38eCTHbiM peWeHHRM X j. k Ha k -'1 HTepa41-11.1 (j ""' l, ... ,N) • .QilR 
.3TOrO 3SAS'-ly CBO.QRT K HSXO>K.QeH'-110 npHpSUieHH~ 6-xj,k KOTOpbJe 
CB.R3biBSIOT peweHHR HS (k+l) -~ H k -~ HT€PS4HRX: 

xj, k+ 1 = xj,k + 6-x j,k • /12/ 

C 3TOi1 tteilbiO ¢YHK(.tHH f i (x1 , ••• ,X N), (i = 1, ... ,N) pacKnS.QbiBSIOT 
8 PRA HbiOTOHa C T04HOCT-bl0 AO 4IleHOB, COA€P)I{SUIHX BTOPble npOI-13-
BOAHble. .QnR HCKOMbJX npHpSUieH!I1i1 L\x j,k nOJlyl.laeM C\.1CTeMy 
JlHHei1HbiX ypasHeHIIlH 

5_ ' .... ~ i\x k fl(xl,k~···· X N,k ) 
ax! 8xN I. 

/13/ 

arN arN 
L\xN ,k fN (xl k, ... , xN,k ) a;;-··"• axN 

4T06bl l-1T€PSl.lli10HHblt'1 npOL(eCC CXOA11JlCR np111 AeTepMHHSHTe CHCTe
Mbl /13/, 6m'I3KOM K HyJliO, 8 npaByiO '-lSCTb /13/ BBOART MYllbTHnm'I-
KSn1BHbl~ napaMeTp p€11SKCS4111111 r(O < T .5: 1), KOTOpb1i1 n03BOJ1ReT 
COXpSHHTb CXO,QHMOCTb HTePSLtHOHHOrO nP04€CCS. TaK, HanpHMep, 
npH T ~ 1 CXO,QHMOCTb B npe.QeJlSX 10-6 .QOCTHraeTC.A 3S 8 11Tepa
L1Hi1 np1.1 cpe.QHeM 3Ha'-leHHH wyMa 25% 1.1 aa 23 111Tepa4HH npH wyMe 
8 0%. 

Bbl6op 3Ha4eHHH MHO>KHTenec:1 JlarpaH>t<a Ha HynesoH HTepal.l'-1111 aa
BHCHT OT TOro, KSKOe 1.13 .QBYX yCJlOBHH /5/ npHH.ATb 8 ,QaHHOt1 
aa.Qa'-le. Ecm1 nepsoe ycnosvte, To A 0 (x) cne.QyeT 6paTb paBHbiM 
HYI110, a ~O AOJl)I(HO YAOBJleTBOP.ATb YCilOBHIO HOPMIIlpOBKH, ECI1111 BTO
poe YCI108He, TO BCe MH0)1{111TeJ1H JlarpaH>Ka HS HYlleBO~ 111T€PSLII.1111 
6y.QyT PSBHbiMYI HYJ110. 6b1Jl0 3SM€4eHO, 4TO eCJlV1 3Ha1.4eHV1f1 MHO>KI1TeJ1et1 
JlarpaH>Ka Ha Hy!1eBot1 V1T€PS4\.1!.1 B3RTb HenpaBV111bHO, TO 1113-3a 3KCno
HeHL(I1SJ1bHOi1 ¢opMbl Ol.I€HOK CV1rHSJla 1.1 WyMS 3HSI.4eH!I1R nocneAHVIX 
MOryT Bblt'1Tll1 3S npe,QeJlbl perHCTPOB 36M, Ill 3TO 06HSPY>KIII saeTCfl no 
OCTSHOBKe npQl(€CCS C'-leTa. 

OnliiCSHIIle nporpaMMbl. nporpaMMa o6pa60TKV1 3KCnepV1MeHTSJlb-
HbJX .QaHHbJX no M€TOAY MSKCV1MyMa 3HTpOni1V1 6bJJ1S COCTSBJleHa ,QJl.A 
3BM 53CM-6 " CDC- 6500 Ha R3b1K€ <l>OPTPAH. nporpaMMa no3BO!lR!la 
noJ1y4aTb HH¢opMSl(HIO 0 HS6!110,QS€MOM cneKTPe, 06 Ol.leHKaX 11CKOMO-
ro cneKTpa 1.1 wyMa 111 .QHHSMV1Ke npo~.tecca cxo,QIIlMOCTH. BpeM.A o6-
pa6oTKI1 O,QHoro cneKTpa, CO,Qep*aUiero OT 19 AO 63 KOMnOHeHT, 
COCTSBJ1RJ10 OT 1 ,QO 5 MHHYT. 
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"' 

wr- 1\ h(X) I J 
{\ o-S(r) j 

e~f(x) 

.sf- I I IJ I I 
al 

1 

I \ I I I ~ I 

'[, . n(:z:) ru /f\A \ A ~ 1\ 
.1 

Qj, ·• ' 1 IOj ~I " ,':'1.,.)'.1 
1 7 1 191 - " ·-

6 6 

~· CHrHanw, onpe~enHro~e npo~ecc ~OPMH

poBaHHH cneKTPa Ha Bb~oge cneKTpoMeTpa: 

a/ <I>YHK!1HH pa9MbiTHH h (x) , 6/ OAHa ng pea~ 

n:H:3all.HM aA,ti:H:THBHoro tnYMa n (x) , B / HCXOAHbill 

cneKTP f(X) H oneKTP Ha BbiXOAe crtel<:TpOMeT

pa s(x} . 

Iu:l. f <:rl 
S(I) 

,J . T \. 300 

J m\ • - s·(xl 
o ~ j (X) 

c 0 f (IIi) 200 

501 L 

2 :X:29 

PHc •. z. npaMep BdCOTaaoaneHUH ausyarlbHO 
He Halin!O):r.ae>torp cnei<TpaJJb>IOrO AYal'ieTa 

ke~OAOM Ma~tMMYMa 3HTPODHH. 



0' 

f•(x), f(x) 

150 

llO 

50 

~- S (X) 

o- i,(x) 
a-f (X) 

S(x) 

300 

200 

llO 

okt"' u " ;}':,...b-);t~ ' ' n ' l 1 ( r.: 
29 22 

PHc.3. ITpHMep BOCCTaHOBJieHHH BH3yaJibHO 
He Haeimo.o;aeMoro- -cneKTpa.rrbt:o ,o;y6neTa 
MeTO.D;OM CHHrynHpHoro pa3JIO)[{eHHH. 

-"'--

PHc.4. 3aBHCHMO~Tb KOHTpacTa K OT OTHOCHTeJib
~UIYMa n/s. ToqKif 0 H 6. nonyqeHbl ,D;JIR 
¢YHK1Uifi pa3Mb!THR h{X) = 8Xp(-X 2/10) H 
h (X) = exp (-X 2/ 4). COOTBeTCTBeHHO. ..... 

K 
1.0 {->-...... "'""';:-~-~,__-7-_""-

.5 

Ql 1 I f v I 

024610 20 50~(%) 



B .QSHHoi1 pa6oTe paccMaTpi4B811111Cb TOilbKO onpe.QeileHHbte 3a,qa

'·H1, AI1.A KOTOPbiX M = N. 

PasgeneHI4e CI1HBW14XCR KOMnoHeHT cneKTpanbHoro ,qy6-

Il eTa • Mo.QenHPYIO~He pac4eTbl _ 6blm1 BbtnonHeHb1 c HeCHMMeTpV14HOVi 

¢YHKL11116~ pS3MbiH1R h(X, ,.; ) npH H8Jli.14VH1 8AA1-1TIIIBHOrO WyMa CO 

cpegHelli aMnJ1HTYAO~ B 1% OT MSKCHMSilbHOrO ypOBH.A nonesHoro 

c~t~rHana. Ha PHC. 1 np~t~eege,Hbt: npocTpaHcTBeHH0-14HBapl4aHTHaA 

¢YHKL114.A pS3M~ h (X) , O,QHS 1-13 peaJH138U.vti1 SAAHTitiBHOrO WyMa 

n(X) , 14CK0Mbli1. cneKTP f(x.) 14 c'neKTP S(X) , -143MepeHHbllli B cneKT-

poMeTpe. Ha pH C. 2 noKaaaHbl: Ha6n~agaeMbli1 cneKTp s(x) ', 1-1CKOMblt'-1 

cneKTP f(x) ~eHKS cneKTpa f(x) , nony4eHH8fl M€TOAOM MaK

CIIlMyMa 3HTPonl414. ~3 cpasHeHHA c P14c.3, rge gaHa ou.eHKa cneKTpa 

fd:J(X), nOilyl.I€HHS.R M€TO.QOM CliiHryl1.RpHOrO P83J10)1(€Hlii.R /5/, Blii.QHO, 

1..1!'0 OU€HK8 cneKTpa no M€1'0.QY M8KCliiMYMS 3HTpont.otlll H€ liiM€€T 8bl-

6pOCOB, Tlllnllll.IHbiX Al1.R m1Hei1HbtX anropliiTMOB aoccTaHoaneHlii.R, 

lll Ol.I€Hb 6J1lii3K8 K liiCTliiHHOMY cneKTpy, 

Paspewa~~a.R cnoco6HocTb MeTo,qa MaKcliiMyMa 3HTpon~lll npe,qcTaa

neHa 8 Blii.Q€ 388liiCliiMOCTlll KOHTp8CT8 BOCCT8H08I1€HHOrO .Qy6I1€TS 

' 

K 

f (max) - f(rnin) 

f(rnax) + f(rnin) 

paBHbl 

/14/ 

COOTB€TCT8€HHO OU€HKSM 

cneKTpa B M8KCliiMyMe Ill B ·MliiHliiMYM€ M€}1(.Qy ABYMFI KOMnOH€HT8Mlll 

IH1H€i:1LISTOrO ,Qy6neTa, BOCCTSHOBJ1€HHb1Mlll M€TO.QOM MSKCliiMyMa 3HTpo-

m1lll, OT OTH001Tei1bHoro wyMa n/s. Ha pliiC. 4 B€J11.1Lil11Ha K .QaHa 

.QJ1.R p83J1llll.IHbiX 3¢>¢leKTliiBHbiX WHPHH ¢>yHKU~3MbiTH.R h(X). 

6bll10 06Hapy}I(€HO, 4T·o TSK >t<e KSK H 8 J1l11Hei1Hb1X M€TO.QSX soc

CT8HOBI1€HliiA, 0Wlii6Ka 8 H3M€p€Hlll\tl ¢>yHKU,llllll pa3Mb1Tlllfl cneKTPOM€Tpa 

h(X) npliiBO.QliiT K HCK8}1(€HliiRM 8 OU€HK€ J1l11Hei:148Toro .Qy6neTa, 

TaK, HanpliiMep, OTKJ10H€Hlll€ 3¢J¢eKTliiBHOi1 WliiPliiH~ ¢yHKU,Hlll p83M~Tlllfl 

h(~ Ha 10% npliiBO.QliiT K CM€~€Hlll~ KOMnOH€HT J1liiH€til.ISTOrO ,Qy6-

J1€Ta,K liiCK8}1(€HHbiM liiHT€HCI-1BHOCTfiM KOMnOH€HT 1-1 K 803HiriKHOB€H\o110 

I10}I(HbiX Bbl5pocoe. 

AnocTept.otopHoe ·aoccTaHoaneHvte cneKTPa. 3ct>¢>eKTvtBHOCTb 

M€TO.Q8 MSKCHMYMS :3"HTPOm1lll onp€.Q€I1A€TCR 4liiCJ10M VIT€p8U,llli:1, Heo6-

XO.QliiMbiM AI1.A nony4eHHR HavtnyL~wero cosna.QeHlllfl ou,eHKvt cneKTpa 

C HCTHHHbtM cneKTpOM nplll pa3J1H4HbiX ypOBHAX S.Q.Qii!TliiBHOrO WyMa. 

AliiHaMt-tKa liiTepa4111H Hnn~cTplllpyeTCA ~ .QnR cny4aA ou,eHKlll cneKT

panbHoro AY6neTa, noKaaaHHor6 Ha plllc.l, nocne nepeo~, BTopo~, 

TP€Tbetl 111 n.RTOi'i HTepSL\liiM. 8bl6pocbl ~HL\SX liiHTepaana, Bbt3BaH

Hbte OC06€HHOCTAMlll Bbt6opa H84811bHbiX yCJ10Bllli:1, liiC4e3aKlT, eCJ11tl 

B KS4eCTBe AOnOJ1H\11Tel1bHbiX yCI10i!vti:1 BB€CTH Tpe6oeaHlll€ paSCHCTBa 

Hyn~ liiCKOMOi:i O~eHKlll cneKTpa Ha KPaRX liiHTepeana. 
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1.0~ a 5 6 

.! 
If 3 

1 

0 7 ' 0 , 7 12 19 l l9 

9 r 
'10 

.5 v 
0 n ) L 
1 19 1 1 12 5 

~HC.5. llHHaMHKa rrpo~ecca BOCCTaHOBReHHR CITeKTPa 
Me.TOJJ;OM MaKCHMyMa 3HTp.OIDiH.! -3. - )-J'I, 6 - 2-n, 
B - 3-a H I' - 5-:H HTepaiJ;HH CII€KTpa f(X1__. II9Ka
saHHOI'-O Ha -PH C .• J • 0 - HCXO,D;Hblli: cn.eKTP, e 

O~€HKa CIIeKTpa, rronyqeHHaH MeTOAOM MaKCHMYMa 
3HTPOIIHH. 

PHc.6~ 3aBJ-r~HMOCTb cpe,n;HeKBa,n;pa

TH'tlHoH HeBff9KH ~-OT HOMepa HTepa

QHH N IIPH pasnaqfibrn YPDBHHX 

aAD;HTHBHOI'O IDYMa! X - 0,1 %., 
~ - 5%, 0 - 25%. 

'" 

-2.0 

9 13 N 



. i 
I I /r·rr- -:-7 

• j •• 

Ha p~c.6 np~eeAeH~ 
3aB~C~MOCT~ H€B~3K~ OT 

-ttOMepa vtTepau,VIVI N np1oo1 

pa3nVI4HbiX ypOBHRX aA

AVITHBHOrO WyMa. BVIAHO, 

4TO 4\llCflO vtTepau,vtH, 

Heo6xoAvtMoe AflA Taro, 

4T06bl HeB.A3Ka BbiXOAV1-

........ _-._-._-. / .. .-.. · .. · .. · .. -..... na Ha nnaTo, yMeHbwa

eTc.A no Mepe Toro, KaK 

~HTeHCV1BHOCTb WYMa 

eoapacTaeT. 0AHaKo ee

IlV14V1Ha HeB.A3KV1 TeM 

6onbwe, 4eM e~we V1HTeH

c~eHOCTb WyMa. 

PHc.7. ITpouecc soccTaHOBneHHR 
ABYM€PHoro JIHHell~aToro CHHr
neTa. Cneaa - cHrHan Ha awxo.n;e 
cneKTpOMeTpa, 4JYHKUHH pa3MblTHJI 

KOTOpOPO HMeeT BRA ./JS/, 
a HHT€HCHBHOCTh aAAHTHBHOPO 

IIIyMa pasHa 6%. B u;eHTpe_ -

cHrHan nocne soccTaHoaneHHH 

no cTon6uaM. Cnpaaa - rrocne 
BOCCTaHOBneHHH ITO CTpOKaM, 

S(X) 
I 

i(xl 

'I 
I 

0 -~_,______L___,__...._ ___ L..._~o-o-~ 

1 5 10 X 15 6 

PHc.8. llpHMep BOCCTaHosneHHH 

nHHeHqaToro crreKTpa AITH cnyqaa, 
Kor,n;a ¢YHKI.J;HH pa3Mb1THH CHJibHO 

HeCHMMeTpHqHa. HHTeHCHBHOCTb 

a,n;,n;HTHBHOrO lliYMa paBHq 6%. 
ITyHKTHPOM noKa3aHa HHTeHCHBHOCTb 

JIHHHH B HCXO,D;HOM CneKTpe. 

npV1 BOCCTaHOBI1eHV1V1 

nV1He~4aToro CV1rHana 

CPeAHeKBSApaTV14HS.A He

B.A3KS no nop.AAKY een~-

41-lHbt pSBH.AilaCb OTHOCI-1-

Te!lbHO~ V1HTeHCV1BHOCTV1 

aAAV1TYIBHoro wyMa. Bbt-

6pocbt B COCeAHV1X C nV1-

KOM T04KSX npV1 n/s "' 6% 
cocTaen.AnV1 nocneAoea

TenbHO 72 A5, 230 A5 
" >400 A5. 3Ta oco6eH
HOCTb MeTOAS MSKCYIMyMa 

3HTponY~YI AeMOHCTp\llpyeT 

Cy~eCTBeHHOe npeYIMy~eCT-

80 3TOrO MeTOAS HSA 

Jll-lHe~HbiM\11 MeTOASMI-1 BOC

CTaHOBJleH\II.A, KOTQpbte 

ASIOT 3SMeTHble Bbt6poCbl 

060\IIX 3HSKOB np\11 WYMe 

n/s""' 0, 1%. 
10 X Ha PYIC. 7 ASHbt pe3ynb-

TaTbl BOCCTSHOBJleHYI.A ABy-

MepHoro cneKTpa, om1Cbt

eaeMoro AByMepHo~ Aenb

Ta-$yHK~I-le~. ¢yHK~I-l.A 

PS3Mb!H1.A' .ABJl.AIO~S.AC.A 

OCHOBHO~ XSpSKTep\IICT\11-

KO~ cneKTpoMeTpa, \IIMeeT 

""A 
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Pac.9. ITpaMep BOCCTaHoBneaaa 

nHHeHqaToro crreKTpa p;nR cny
qaa, KOrp;a ¢YHKI.l;Ii:H p-a3MbiTHH 

crreKTPOMen~a H3Nem:reTcR rro 

crreKTpy. CJieBa - CHrHan Ha Bbi

xop;e CITeKTpOMeTpa: t\ - B OTCyT

CTBHe WyMa, 0 - ITPH HHTeHCHB

HOCTH lliYMa B 6%, llyHKTHPOM no

Ka3aHbi HHTeHCHBHOCTH JIHHH:H: 

B HCXOAHOM CIIeKTpe, 

6(%) 

h(x,y) ~ exp[-\x"+y2)!4). 

/15/ 

BoccTaHoeneHHe npoBQAH
nocb B ABS 3Tana: CHS4a
na BAOnb OCH X, a aaTeM -
BAOnb OCH y H C n~sne-
4eHHeM BTOporo ycnOBHR 
/51. MaKCHMallbHbtM paa-

x Mep ABYMepHOrO MSCCHBa 
AaHHbiX 6b1n paeeH 29x29. 
BpeMR c4eTa Ha 3EM 
63CM-6 cocTaanRno OKano 
OAHOro 4aca. 

MeTOA MSKCHMYMS 3H
Tpon~~~~ 6btn npoMoAellHpo
s·aH AJlfl CHJlbHO HeCHM
MeTpH4HbiX 4>YHK4Hi:1 paa
MbiT~R h(x). Ha p~c. 8 
ABH npHMep BOCCT8HOBJ1e
HHR nHHei:14aToro cneKTpa 
H3 ABYX KOMnoHeHT. nyHK
TIIIpOM yKS38Hbl HCTHHHble 
3H84eHitlfl ltiHTeHCHBHOCTH 1,.!

1 KOMnOHeHT. HHTeHCHBHOCTb 1 

WyMa COCT8BnRJ18 6%. 
B paccMoTpeHHbtX Bblwe 

npHMepaX ~YHK~HR p83Mbi
TI-1R CneKTPOMeTpa 6biJ18 
OAHH8KOBOi:1 AnR BCero 

-- __ _j_ -------.l..- cneKTpa. MemAY TeM MeToA[ 
M8KCI-1MyMa 3HTpOm11-1 no- ! 

3BOJ1ReT BeCTI-1 BOCCTS
HOBJleHHe cneKTpa a cny-
4ae, KOrAa $YHK4HR paa
Mb\THR cneKTPOMeTpa He
HHBSpHSHTHS no cneKTPY 

10 20 30 40 - 50 
~("!.) 

PHc.JO. 3aBHCHMOCTh aeBfl3KH ~ 
OT YPOBHR a,D;,IJ;HTHBHOrO rnyMa 

,D;JIR cPYHKIUiH pa3MblTHR, IIPHBe

p;eHHbiX Ha pHC, J } • 

H 1-!CXOAHY~ 38Aa4y He
B03MOmHO CSeCTH K npOCTOi:1 
csepTKe /3/. B '3THX ycno-

BHRX npOCTei1wHe J1HHei:1Hbte anrop~-!TMbl BOCCTSHOBJleHHR npHMeHHTb 
HeB03MOmHO. Ha pHC.9 ABH npHMep BOCCTBHOBJleHHR cneKTpa H3 ABYX 
KOMnOHeHT, pacnOJlO)I{eHHbtX B y4aCTK8X cneKTpa, rAe WV!pi4Hbl ¢YHK4HH 
pa3MbtTHR oTJ1144810TCR B 1,2 paaa. BoccTaHosneHHe no MeTOAY MaK-

10 
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PHc. 1 I • ~YHKIJ;HH pa3Mb!THH:, 

HCITOJih30BaHHbie Ha PHC,}Q, 

¢lYHKI.\\.1Y1 pa3Mb1THR npeACTaaneHbl HS 

Clo1MYM8 3HTponHH npoBeAeHO 

npM MHTeHCY1BHOCT\.1 SAAio1TY1B

HOrO WyMS 8 6%. $yHK~Y1R 

pa3MbiT\.1A B ASHHOM npHMe

pe npeAcTasnAna co6oH 
rayCC\.18H, WHPHHS KOTOporo 

MOHOTOHHO lo13MeHAI18Cb 

8 38BY1CHMOCTH OT X. 

Ha pr.1c. 1 0 npHBeAeHbl 

3HSYeHio1A HeBA3KH 8 38Bio1-

C\.1MOCT\.1 OT OTHOC\.1TeilbHOrO 

YPOBH~ WYMOB n/s (%) Ail~ 

Tpex rayCC\.18HOB C Wlo1PY1Ha

MH r= 1,2; r= 2,0 H 

r = 3 '3. CooTBeTCT8yiOUJ,IIIe 

p1o1c. 11. Ha p1o1c. 10 Blo1AHO, 

YTO B€Il\.14HHa HeBA3K\.1 MOHOTOHHO paCTeT C lo1HTeHCHBHOCTb~ WYMOB. 

8 OTJ11114V1e OT IlHHeii!HbiX MeTOAOB BOCCT8HOBJleHV1fl MeTOA M8KCY1MyMa 

3HTpOm1vt AOnycKaeT 04€Hb BbiCOKio1e ypOBH-14 WYMOB. 

AaTopbl BblpamatOT 6naroAaPHOCTb 6. H. XopoMCKoMy a a noMo~b 

s pa6oTe. 
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