














3a,ll.aHHbIH HeHyJIeBOH mpH Ka:tK,ll.OM w cneKTp Bo(w) >0, 'C nOMOlll.bIO 

r 4.5. 3AKJIIOQEHHE¢HJIbTpa. B caMOM neJIe, BbIXO,ll.HOH nponecc 6yneT onp eneJI5ITbCH 

CJIenyIOIlJ,HMceMeHCTBOM .3HepreTHqeCKHX cneKTpOB: 
TIpouecc --- 3TO 5IBJIeHHe, HCXOJI.aMH KOToporo 51BJHlIOTC5I peaJIH3aUHH Henpe­,


~ ro = {K (w) = IIi00/ 2 Bo (w), ifro E 51}, pbIBHoro BpeMeHH. COBpeMeHHa51 TeOpH5I 3HaeT pa3Hhle nOJI.XOJI.hI K OIIHcaHHlIM 

H BCer,ll.a MO)KHO nOn06paTb TaRoe MHO)KeCTBO f, qaCTOTHbIX xapaK­

TepHCTHK ~HJIhTpa, qT06bI nOJIYQHTh 3anaHHoe c06CTBeHHoe ceMeir­
CTBO ~. 

CTaHnapTHhIM MO.IKeT 6bITb JII060H epopMaJIbHbIH cneKTpaJIbHbIII 

npOIJ,ecc Zw, 3a,ll.aHHbIH CBOHM 3HepreTH4eCKHM cneKTpOM. BqaCTHOM 

CJIyqae, eCJIH HM 5IBLTI5IeTC5I «6eAblU UlYJJtl»: Bo'(w)=bo, TO IH !:':==w 
= K (w) /boH TOlrna C TOqHiOCTblO ~'O II1'OCT05JIHHoro K03epep HnIIeHTa ce­

lYleHCTBO ~w H,ll.eHTHQHO n. OTMeTHM, QTO «6eJIbIH rnyM» KaK 

cneKTpaJIbHWH rrpouecc Zm He TOJIbKO He HMeeT aHaJIOra BO BpeMeH­

HOI1 06.n:aCTH, HO He 5IBJI5IeTC5I B rrpeAeJIe crreKTpaJIbHbIM jLBOI1HlI­

KOM HIIKaKoro peaJIbHOrO rrpoIl,ecca Xt. OJLHaKO OH onpejLeJIeH ca~l 
no Ice6e B QaCTOTHOH 06JIaCTH II ,ll.aeT YJL06HyIO epOPMY ,lJ.JI5I npe;r.­
CTaBJIeHHH ,ll.pyrIIx rrp0Il,eCCOB. 

Y3KOnOJIOCHbie npou,eCCbI. IloJIYQaIOTC5I npII epHJIbTpaIJ,IiH U1HPC'~~O­
nOJIOCHOro CTaIJ,HOHapHoro IIpOIl,ecca Y3KOrrOJIOCHbIM epHJIbTPOM, ~~ a­

CTpoeHHbIM Ha Cpe,ll.HIOIO QaCToTy WOo I1MnYJIbCHbIH OTKJIHK epIIJIbTP~ C 

Y3KOH IIOJIOCOH QaCTOT rrponYCKaHII5I 3anHCbIBaeTC5I 

h (t-t')=H (t-t') COs (wo (t-t')+cp], 

rne H(-r) - orH6aIOma5I, Me,lJ.JIeHHO MeH5IlOI.I1,a5IC5I no cpaBHeHHfD C 

nepHO,ll.OM 2n/wo qaCTOTbI HacTpoHKII. Ilo,lJ.cTaHoBKa OTKJIHKa B (4.1 {3) 
y6e)KnaeT, qTO Bce co6cTBeHHble BbIXOnHble KOBapHaIl,HH 065!3aTe.TIbHO 

rrpH6JIH.lKalOTC5I IIpII ,c,Y.lKeHHII nOJIiOCbI epHJIbTP a i,K 0i):rHO~1Y 1BHny 

1
K. ('t) ~ 2 1'2 SH (t) H (t + 17) dt cos (UoT = '\'2 K. 0 (T) cOs W 17,o

BKJIIOqalOmeMY IKoJIe6aTeJIbHbII1MHO:tKHTeJIb. A nOCK'OJIbKy TOl.fHO T a .. 

KHMH )Ke IKOBapHaIJ,H5IIMH o6.Jla,lJ,aeT np enCT3BJIeHHe 

Yt = 'Y): sin Wo t + f]J cos (.uo t, 

r,lJ.e r(t H 11 S t, Ha3bIBaeMble KorepeHTHoH H KBanpaTypHoH COCTaBJIHIO­

IlLHMH npoIl,ecca, HeKOppeJIHpOBaHbI, CTaIl,HoHapHbI, HMelOT Hy•.TIeBble 

CpejL'HHe II IKOBapHaIl,HlO 1'2KoCr) npHXOniHM K BbIBony, QTO JIIo6011 

Y3KOIIOJIOCHbIH CTaIl,IIOHapHbIH npouecc B KOMnJIeKCHOH epopMe 3ann­
CbIBaeTCH 

Yt = ~ t exp ( - j Wot), ~ t == 'Y)~ +j Y)~ , 

r.ll.e ~t - KOMrrJIeKCHaH Orn6aIOI..U.aH npoIJ,ecca, a caM rrpOIJ,ecc Y pa­t 
BeH ,ll.eHCTBHTeJIbHOH qaCTII Yt : Yt = Re Yt. TaKoe npenCTaBJIeHHe UlH­

pOKO HCnOJIb3yeTcH B CTaTHCTHQeCKOH panHOTeXHHKe H IIpH o6pa6oT­
Ke Y3KOnOJIOCHbIX 'CHrHaJIOB. 

TIPH nepexone K crreKTPa.JIbHbIM npOIJ,eCcaM YKa3aHHa5I 3anHCb 

3arrHCh npeBp a maeTC5I B Yw = Y)w-w • 
o 

CJIyqaHHblx npoueccoB. CaMhIH 06mHii, ,COCT05ImHH B 3aJI.aHHH npouecca corJIaco­

BaHHbIMJi MelKJI.Y C060l
u

i MHoroMepHbIMH pacrrpeJI.eJIeHH5IMH BepoHTHocTeH, OKa3bI­

BaeTC5I CJIOlKHhIM, He3epepeKTHBHhIM H TpYJI.HOnpHMeHHMhIM. I1cKJIlOtIeHHe, nOlKa~lyfI, 

COCTaBJI5:llOT HOpMaJIbHble npoueccbI, H TO H3-3a HX 6.TI1I30CTH K ;:r,pyroMy rroJI.xo,II.y­

onpe,lI,eJIeHHlO npouecca ero KOppeJIHUHOHHbIMH CBOrICTBaMH. KoppeJI5IUHOHHbII1 rro].­

Xc>J.L rrpOCT B rrOHHMaHHI1, nOJIaraeTC5I Ha epn31HtIecKyIO npHpOAY HHepuHOHHOCTH 

npoueCCOB, HHTepnpeTHpyeTC5I tIepe3 crreKTp H HaXOJLHT lIlHpOKoe npHMeHeHHe BO 

Bcex 06JIaCT5:lX. Eme O,ILHH rro,ILXO,IL COCTOHT B HCnOJIb30BaHIUI epYHKUHOHaJIhHbIX 

npeo6pa30BaHHI1 CTaH,II.apTHbIX npoueCCOB, 06bItIHO 6eJIoro lIlyMa (TaK 3a,ILalOTClI 

,nHepepY3HOHHhle rrpoueCCbI), H 3aHHMaeT npoMelKyTOtIHOe nOJIOMeHHe Me:IK,ILy Yl\a­

3aHHbIMH ,lI,ByMlI. BceM KJIaCCHtIeCKHM rrO,ILXO,ILaM CBOHCTBeHHbI a6COJIlOTHO 3aBep­

llleHHble IT'O ,ILeTaJII13aUHH KOHCTpyKUHH: eCJIH 'lI3BeCTHbI Bep05ITHOCTH, TO BC5I COBO­

KyrrHocTb, TO Me C KOppeJI5IUH5IMH. Bce :IKe B caMOM cymecTBoBaHHH KOppeJI5IUHOH­

Horo rro,lI,xo,ILa Hero ycrrexax yCMaTpHBaeTC5I TeH):LeHUH5I BbIHyM):LeHHOrO OTXO;ra 

OT a6COJIlOTa B CTOpOHy yrrpomeHHfl, u60 KOppeJI5IUHH CYTb JIHlllb COCTaBHa51 tIaCTb, 

TO~HKa Bcero Heo603pHMoro apCeHaJI3 Bep05ITHOCTHWX CBOHCTB. 

Tpe60BaHMe ,ILaJIbHeHlllHX yrrpomeHHH BbI3bIBaeT Heo6xoJI.HMOCTb OTKpbITb rrpoc­

TOp JII06hIM tIaCTntIHbIM, COKpam.eHHbIM OIIHCaHH5IM, 3a,ILaHU5IM npouecca ero OT­

,lI,eJIbHbIMH CBOHCTBaMrlI, H He 06H3aTeJIbHO B TOtIHOM, a MOMHO B pa3MhITO~f, 

HHTepBaJIbHOM BH,lJ,e. He3aBepweHHble ,lI,JI5I KJIaCCHtIeCKOH TeopHH, TaKIIe KOHCTpyK­

UHH oKa3bIBalOTC5ICOBepWeHHo 3aKOHtIeHHbIMH II cTporHMH, ,ILaMe eCTecTBeHHbD.IH, 

)J,JI5I IIHTepBaJIbHbIX MO,ILeJIeH, r,ILe JIlO6ble Bep05lTHOCTH, IKOppeJI5IUIIH, MOMeHThI (TOtI­

HbIe nJIH HHTepBaJIbHble) KaK epparMeHTbI cpeJJ,HHx, eCJIH HX rrpHH5ITb 3a rrepBHtIHbIe, 

Y:lKe KaK-TO orrpe,lJ,eJI5IlOT npouecc, npHlJeM tIeM B MeHblileM tIHCJIe, TeM rrp0lll.e. 

CoxpaHeHHe 065:13aTeJIbHbIX, HaH60JIee BHAHMbIX, xapaKTepHblx tIepT n «3a6bI­

BaHHe» Bcex BTopocTeneHHhlx ,lI,OBO,lI,HT CJIO)KHOCTb onHcaHHH npouecca ):Lo ypOBH5I, 

MaJIO OTJIHtIalOmerOCH OT MOne.TIell 5IBJIeHHI1c npocTbIMH Hcxo,UaMH (Tuna ,lI,HCKper­

HbIX H HenpepbIBHbIX ,CJIYlJaI1Hblx Be..TIHlJHH, nOCJIejI,oBaTeJIbHOCTeH) II K HHM Hepe;I.Ko 

'CBO,LLIHTC5I. A ,lI,JI5I 3Toro Tpe6yeTcH HanpaBJIeHHblit nOJl.60p npH3HaKOB, KOTOPbI.\lH 

CJIy:lKaT epYHKllHOH3JIbI Ha npOCTpaHCTBe peaJIH3aUHI\ H 3a,lI,aHHe HX cpe,ILHHX. TaI~O" 

BbI:MH JljI5I HMnyJIbCHOH rro:vreXH MoryT 6bITb Bep05ITHOCTH npeBbIllleHHti O,UHoro H.1II 

ceTKH ypoBHelI. ,UJHI rrpoueCC3, p0:iK;:r,eHHoro HHepllHOHHbIM yCTpo11cTBoM, xapaKTep­

HbI,MH 5IBJI5IlOTCH lJaCTHtIHO H3BeCTHble 'KOppeJI5IUHH, HHTepBaJI KOppeJI5IUHH, CBOHCTBa 

HenpepbIBHoCTH peaJIH3aUHli n T. n. Jl106bIe :lKeJIaeMbIe lJepTbI rrpn COOTBeTcTByIO­

meM H3BbI,Ke nepeBO,LL5ITC5I H3 5I3bIK rrepBJllII-IbIX Cpe}lHHX. 

HOBbIH no,llXOJI. Tpe6yeT rrepecMoTpa HeKOTopbIX nOJIOLKeHHI1 cOBpeMeHHoH Teo­

pHH. TaK, He BCHKHH npouecc 3arnICbIBaeTC5I KaKcyMMa ero cpeJI.HerO II OCTaTKa, 

a BepHbI 60JIee Q6m'He a):Ll(HTHBHble rrpe,lI,cTaBJIeHH5I (KoHeu § 4.1). He06hltIHO 

onpe,lJ,eJI5IeTC5I KOBapnaUH5I, eC.TIiIf cpe,lI,Hee HHTepBaJIbHo. I1cnOJIh3YlOTC5I H II3BeCT­

Hble npHeMbI. TaK, npouecc, 3a,lI,aHHbIH KOppeJI5IUHOHHhIMH CBoHcTBaMH (BToporo 

nOp5l,UKa), ,npe,lI,cTaBJI5IeTC5I ceMeHcTBaMH TOtIHbIX c06cTBeHHbIx Cpe):LHHX M KOBapna­

IUfOHHhIXepYHKUHH. 

Ynpom.eHHe CTpyKTyphI oIlHcaHHH MO:IKeT ,nOCTnraThClI 3a CtIeT Hen3MeHHOCTH 

CBOHCTB npouecca BO BpeMeHH, lITO n03BOJl5IeT, 3a,lJ,aBa51 cpe,lJ,HlIe npM O,lI,HOM Ha­

qaJIe 'OTCqeTa, nepeHeCTM HX no C,lJ,BHry Ha Bce OCTaJIbHhle, npeyMHOJKalI TeM caMblM 
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