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3austue Ne 11. IlpuHUOMIBI TOCTPOEHHUS ONTUMAIbHBIX OOHApYKUTENEH,
UCIIOJIb3yEeMbIX B CUCTEMaX BoopykeHus 3PB

VY4eOHbIe BONPOCHI

1. [IpyHIUIIBI CMHTE3a ONTUMAIbHBIX OOHAPYKUTETEH PaIMOIOKAIIMOHHBIX
CUTHAJIOB.

2. OcoOeHHOCTH  peanu3ali  ONTUMAJBHBIX  OOHApYXHUTENEH,

HCIIOJb3YEMBIX B CHCTEMAX BoopyxkeHus 3PB

1. TIPUHLIMITBI CUHTE3A OIITUMAJIbHBIX OBHAPYXKUTEJIEN
PAIMOJIOKAIIMOHHBIX CUT'HAJIOB.

B OOdpIIMHCTBE NPAKTHYECKUX CHUTyallMdi KOOPAMHATHI W TapaMeTphI
JIBYKCHUS 1€ almpPHOPHO HEU3BECTHBL. OJTO BBI3BIBACT HEOOXOIUMOCTH
OCYIIECTBIIATh €€ 0OHApYKEHHUE B KaKJIOM U3 n (n >> 1) paspemnraeMbix 00beMOB
PaMOIOKAIIMOHHOTO HAOIIOICHHSI.

Pemenne o HalMuyuu 1eIM B pasperracMoM 00beME MOXKET MPUHUMATHCS
aubo omepaTopoM, O HHQOpMAIMU, OTOOpakaeMOW Ha HHJIHUKATOpax, JHOO
ABTOMATHUYCCKH. ABTOMATHYECKOE TMPHUHATHE PEIICHUS OCYIICCTBISACTCS B
COOTBETCTBHH C peularowum npaeuiom, TO €CTh pPeaJu30BaHHBIM aJITOPUTMOM
paboThl OOHAPYKUTETIS.

CdhopmynupoBaTh permiaromiee MpaBWIO TO3BOJSET Kpumeputi Kavecmed
0OHapydcenusi, KOTOPBIA, TIO CYTH, SIBISETCS MEPOU NMPEANOUTEHHUS MPH BHIOOpE
TOTO WJIM MHOTO PEIIAIONIETO MpaBUJa.

AHanu3 KpUTEpUEB KauecTBa paccMaTpUBacTcsi B 0a30BOM Kypce OCHOB
paauookarui. Bo BBOJHON YacTH CETOAHSIIHETO 3aHSITHS KPaTKO BCIIOMHUM
JIUIIIh HEKOTOPBIC M3 HUX, a TAK)KE OCHOBHBIC IMOHATHS U TEPMHUHBI, HEOOXOIUMBIC

TUTs1 pabOTHI C HUMU.
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JIJisi TpOU3BOJIBHOTO pa3peliaeMoro o0beMa BCerja MMEeT MECTO OJHO U3
JBYX CIy4alHbIX COOBITUA:

AOQ — 1ienu B pazpeniaeMoM 00beMe HET;

Al — uensb B pa3pemaeMoM 00beMe eCTb.

[lockonbKy COOBITHS albTEpPHATHBHBI, CyMMa HUX BEPOATHOCTEH JaeT
eqununy P(AO) + P(A1) = 1.

Pewrenrie 0 Hanuuuy Wik OTCYyTCTBUU 1enu npuHumaetcs B PJIC Ha ocHOBe
aHanuza  HaOdoJaeMoil  peanu3ainuu CJIy4aiiHOTO nporuecca y(t),
MPEICTABIIAIONIETO cO00M CyMMYy cUrHana (eciu 1esb ecTh) U nomexu. Kaxmnomy
u3 coObitit A0 1 Al MOryT COOTBETCTBOBATH JiBa B OOLIEM cCllydyae CIy4alHBIX
pelIeHus:

A0 — «uenu Her;

A1 — «uenb ecthy.

CocraB  pemieHWl  ONpeneNsseT  ABYXaJbTEPHATHBHBIA  XapakTep
oOHapy’KeHHUs, TP KOTOPOM BO3MOKHBI YEThIPE BapUAHTA COBMEIICHUS COOBITHI
Ak ¢ pemennsamu Ai (k,i = 0;1):

cutyarms AlA1 — npaBunbHOE OGHAPYKEHHE LEIH;

cutyarms AOA1 — npomyck renu;

cutyarms AlAOQ — 10KHas TpeBora;

cutyarms AlA1 — npaBuIbHOE HEOGHAPYKEHHE.

DT cuTyalu o0pa3yroT MOJHYIO FPYIITY COOBITHI

P(A1Al) + P(A1A0) + P(AOAL) + P(AOAO) = 1.

Haubonee  BaXXHbBIM UM YHUBEpPCAJbHBIM  KpPHUTEpUEM  KadecTBa
aBTOMAaTHUYECKOT0 OOHAPYKEHUS MIPUHATO CUUTATH KPUTEPUN MUHUMYMA CpeOHe2O
pucka

ro]P(AOA1) + 110P(A1A0) = min. (1)

OTOT KpuTepuil TpeOyeT MHHMMH3ALHUU BECOBOM CYMMBI BEpOSITHOCTEH
omnbouHbIX curyauuid. HeoTpuuatenbuble KO3()QPUUIUEHTH ro; U Tjp B OOLIEM
cllyyae HE paBHbl Jpyr Jpyry H© MPeACTaBISIIOT coOOM  «miaty» 3a

COOTBCTCTBYIOIIHC OIINOOYHEIE CUTyalluu IIPOITyCKa LCJIN U JIOKHOM TPCBOI'U.
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N3BecTHO, 4TO BEpOSTHOCTh COBMEILEHHUS ABYX CIyYalHBIX COOBITUN paBHA

MPOU3BEACHUIO BEPOSITHOCTH OHOTO U3 HUX HA YCIOBHYIO BEPOSATHOCTh APYIrOro
P(AiAk) = P(Ak)P(Ai|Ak), ik=0;1, )
rme  P(Ai|Ak) — BepOSTHOCTh NPUHATHS pelIeHHs Ai IpH YCIOBHH, YTO MMeeT

MecTo cobOnitue Ak;

P(Ak) — anpropHas (1oonbITHAs1) BEpOSITHOCTh coObITUs Ak.

CrnexyeT OTMETHTh, 4TO YCIOBHbIe BeposiTHocTH P(AilAK) MoryT GbITh
OTpeJIeNIeHbl KCIEPUMEHTANIBHO, HAlpUMep NMpu HaTypHbIX ucnbiTaHusax PJIC, a
anpuopHsie BeposiTHocTH P(Ak) kak mpaBuiio, HEM3BECTHBI, YTO MPUBOAUT K
CYIIECTBEHHbIM 3aTPyAHEHHSIM B HaxoxaeHnn P(AiAk).

Venosuble  BeposiTHocTH  P(Ai|AK) mpuHATO 0603HaYaTh — ClETYIONIMM
obOpazom:

P(A1|A1) = D — yclioBHAs BEpOATHOCTh IIPABHIIEHOTO OGHAPYKEHHMS,

P(A1]|A0) = F — ycnoBHasi BEpOSTHOCTb JIOXKHOMN TPEBOTH,

P(AO|A1) =1 - D — ycioBHast BEpOSTHOCTb HPOITYCKa LIEIIH,

P(A0|A0) = 1 - F — yclioBHAs BEPOATHOCTH PABHIIBHOTO HEOOHAPYKEHHS.

[Ipu 3TOM, YunTHIBasi BEIpakeHue (2) KpUTEpUil MUHUMYMa CPEIHETO PUCKa
(1) MmoxeT OBITH 3aMUCaH B BUJIC

101P(A1)(1-D) + r10P(AO)F = 10/ P(A1)(1 — D + IoF) = min. 3)

_ Ty P(AO)

- BecoBoW KOIP(DUIIMEHT, HE 3aBUCAIIUA OT
1oP(Al)

I'ne 1,

MPUHUMAEMOTO PaJHOJIOKaTOPOM Iporiecca y(t) u, cIeIoBaTeIbHO, HE BIUSIOMUN
Ha CTPYKTYPY OOHApYKUTEISI.
YuuteiBass, 4To MHOXUTENb T101P(Al) monoxuteneH, BeipaxkeHue (3)
npeodpaszyeTcst K BUILY
1 -D + I)F = min
WK
D — 1oF = max. (4)
Bripaxenue (4) Ha3bIBaCTCS 8eco8biM Kpumepuem Kavecmea oOOHaApYKEHUS.

OTOT KpuTepuil TpeOyeT OJHOBPEMEHHOM MaKCUMHUMU3AIMU BeIWYMHB D u
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MuHUMM3aMu F, ogHako 31U TpeOoBaHUS MPOTHUBOPEUYUBLI. Tak, HalpuMep, eciu
noTpeboBaTh 4YTOOBI BEpoOSITHOCT, D Oblta MakcuMmanbHoM (D=1), TO B 3TOM
ciiydae JUIsi KaKJIOTO pa3peiaeMoro oobeMa OOHapY>KUTENb JOJKEH BbIIABaTh
pemenre Al o Hammumm uenu. OYEBHIHO, YTO YCIOBHAS BEPOSTHOCTD JIOKHOI
TPEBOTHU MPU ITOM TOKe OyzeT paBHa 1 U MakcuMu3aluu (4) He IPOUZOMIET.

Ecnm sxe motpeboBaTh, 4uT00kI BeposiTHOCTE F Obuta MunumansHoit (F=0), TO
ATO TOXE MPUBOAMUT K aOCYpAHBIM pe3yibTaTaM, TaK Kak BEPOSTHOCTh MPOIycKa
LI MPU 3TOM BO3PACTAET 10 €AMHMIIBI.

OO6wruno 3Hauenus D nexat B mpenenax 0,5 + 0,99, a F — B unTepBane
10%+10"°, 10 ecth Benmnumna F 11 0fHOTO dI€MEHTa paspelleHus 3HAYUTENHHO
Menbmie D. D10 cBs3aHO € TEM, YTO MPOCTPAHCTBO PATUOIOKALMOHHOTO
HAOJNIOZCHUS COACPKUT OOJIBIIOE KOJUYECTBO JJIEMEHTOB pa3pelieHus n U
yCIIOBHAsI BEPOSATHOCTH XOTs Obl OJHOM JIO)KHOM TPEBOTH 3a 0030p J1OJKHA OBITh
MaJIOU

E,=1-(1-F)" »nF<<1.

[TycTe, Hanpumep, B TeueHue nepuojia o63opa Tess = 10 ¢ mpocMarpuBaeTcs
n = 10° pa3smenbHO pa3pelaeMbIX JIEMEHTOB IPOCTpaHcTBa. Torma, 3aaaBasch
JONyCTUMBIM 3HadeHueM F, = 107107 (me Gomee omHOM 10XKHOI TpeBOrM 3a
0030p), UMeeM JOMYCTUMOE 3HAaUeHHE YCIOBHOW BEPOSITHOCTU JIOKHOM TPEBOTH B
KaXI0M paspemaemMoM o0beme F= Fy/n = 10%+108. Takum oOpazom, manas
BenuunHa F  HeoOxoamma nnsi  oOecrieueHuss JOBepUs K pesyibTaTam
OOHapy>KEHUS.

CyliecTBeHHbIM HEJIOCTATKOM JIBYX PACCMOTPEHHBIX KPUTEPHUEB SIBISETCS
HEOOXOIUMOCTh JIOOTIBITHOTO YCTAaHOBJIEHHUS BECOBBIX (YHKIMI OMHOOYHBIX
pEelIeHU Ty M Tjp U 3HAYEHUW ampuoOpHBIX BeposTHocTed Hamuuusg P(Al) u
orcytcTBusi P(AQ) curnana nenu B npuHsaToil cmecu y(t). Ilostomy Ha mpakTuke
O0OBIYHO MCTIONB3YIOT kpumeputi Hetimana-Ilupcona, koTopbiii HEe TpeOyeT 3HAHUS
MEPEUNCICHHBIX (QYHKIMHA M OCHOBAaH Ha >ECTKOM (UKcauU BEPOSATHOCTH
noxuoit tpeBorn F < Fy m MakcuMu3anuum B O3TUX YCJIOBHSX BEpPOSTHOCTU

MpaBUWIBLHOTO OOHapyxkeHus D
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D = max, npu F < Fy. (5)

Ha ocHoBanum kputepusi oOHApYXCHHsI BBIOMPAETCS MPABUIIO MPUHSATHUS
pewenuii «enb ectb» Al mmm «uemu Het» AO. TToCKONBKY BCe paccCMOTPEHHbIE
KPUTEPHH MPUBOAAT K OJHOTHUITHBIM PEIIAIONIUM IpaBUIaM, PACCMOTPHUM BBIOOP
TaKOTO TpaBuja HA OCHOBaHWW HanOoJIee HATJISTHOTO BECOBOTO KPUTEPHSI.

Hanpsbkenne Ha BXOnIE pPaaMOJIOKAIIMOHHOTO TPHEMHHKAa MOXKET OBITh
00yCTIOBIIEHO TOJIBKO MMOMEXOBBIM HampsyKeHHEM U(t) (€CTM UMEET MECTO COOBITHE
A0) mubo cymmoit curnania s(t) u momexu u(t) (korga umeeT Mecto codbiTe Al)

y(t) = A s(t) + u(v),
WM B BEKTOPHOM BH/JIC
y=As+u,
rie A = 1; 0 — MHOXUTEb, YYUTHIBAIOIINNA HAJIWMYUE WU OTCYTCTBHC

CUTHAalIa,

y = {y(t)),.y(ty)}

Hanpsibxenue y(t) siBiasieTcsl caydaiiHbIM ITPOIIECCOM U XapakTepusyeTcs: N-

MEPHBIMH TUIOTHOCTSIMH BEPOSITHOCTU P, (¥) =p, (¥ —S) pu Hanuuuu curHanma u
p,(¥) =p(u) npu ero oTcyTCTBUMU.

I[JISI NpUHATUA PCHICHUA O HAJIWYUKU WIHW OTCYTCTBHH NLCJIHU CICAYCT

pPasacinTb BCC MHOKCECTBO Y BO3MOXHBIX peanmaunﬁ cnyqaﬁHoro BCKTOpAa S} Ha

ne obnactu Y1 u YO mocpeacTBoM HEKOTOPOro 3HAYCHUS Y ., - [IpH nomananuu

peanuzanuu y B obOnacth Y1 mpunumaetcs pemeHue Al o Hamu4yuu Lenu, Npu

nonaaanuu B 061acth Y0 — pemenue AQ o ee OTCYTCTBUH.
Takum o6pa3om, 3amaya CHHTE3a ONTUMAIBHOTO JBYXaJIbTEPHATUBHOIO

OOHapy>KUTEJsI COCTOUT B HAXOXACHUH mpaBuia A(Y) B COOTBETCTBUM C KOTOPHIM
YCTaHABIMBAECTCS MPUHAJICKHOCTh MPUHATON peanu3anuu mpouecca y 00sactu

Y1 unu YO0. 310 u Oyner pemiaroiiee npaBuio.
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Ipu N=1 OT BEKTOPHBIX BEIMYHH Y, ¥ o, MEPEXOIUM K CKAISAPHBIM Y, Yiop

" IMPpaBUJIO IIPUHATHUA PCIICHUA B 9TOM CIIYHAC MOIKCT OBITH MMPOUJUIFOCTPHUPOBAHO

puc.l.
N
Ymin / \ max
g NG — y=
Y0¥ Vaop RE%
A(y)
F N B
A0 -
Ynop y

Puc.1. Pemaromiee nmpaBuiio A1ByXajdbTepPHATUBHOTO OOHAPYKUTEIIS.

BepOHTHOCTI/I IMpaBUJIBHOTO 06H3py>KeHI/I$I U JIOKHOM TPCBOTHU MOT'YT OBITH
3allMCaHbl BUJC
D= [pe(MAF)dy,
(Y)

F= [p,()AF)dy.
Y)

[loncraBinss ux B BeIpakeHue (4) nmoiayyaeMm

[[Pen ) —Lopa MIAGY = [py (DIF) 1o JA(T)dY = max,
(Y) (Y)

Py, (9)
P.(9)

YtoOBl BBINOIHHUTH YCJIOBHC MAKCUMyMa HWHTCIpAJla B IMOCICAHCM

rae 1(y) =

BBIPpAKCHUH, HYXHO, C YUCTOM MOJ0XKUTEJIbHON OIIPCACIICHHOCTH BXOIAIIUX B
HETO COCTAaBJIAIOIIHNX, HOTpe6OBaT]':> MaKCHUMyMa IOABIHTCTPAJIbHOI'O BBLIPAKCHMUA.

[locnenuuit nocTUraeTcs TOJNBKO B TOM Ciyyae, Korja pemiaromas ¢yHKIUs
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oOpamiaercss B HOJb TPU OTPHLATEIBHOM 3HaueHuwn paszHoctu 1(y)-l,, mu

NPpUHUMACT CAUNHUYIHOC 3HAYCHHUC B OCTAJIbHBIX CIIyYasaX:

A 1 mpu I(y)=>1,,
A@) = . (©)
0 mpu 1(y) <l,.

Pen (S}) _ Pn (S; B §)
P.(¥Y)  pu(y)

Benmnunna I(y) = Ha3bIBACTCS OmHOweHuem

npasdonododus (OIl) wu mnpencrabiser coOOW OTHOIIEHWE MHOTOMEPHOMU
IJIOTHOCTH BEPOSITHOCTH aJJIUTUBHOW CMECH TMOMEXH M TMOJIE3HOTO CUTHala K
MHOTOMEpPHOM IJIOTHOCTU BepodATHOcTH mnomex. Hapsagy ¢ OII  moxHO
UCIIOJIb30BaTh JIIOOYI0 MOHOTOHHYIO (DYHKIMIO OT Hero, Hampumep In I, dro
yIOOHO B Clyyae OHKCIIOHEHIMAJbHOTO CEMEWCTBA IUIOTHOCTEH BEPOATHOCTHU
oMeX.

[IpaBusio mnpuHsATHA pemieHuss o0 oOHapykeHuM 1enu (6) sBiIsIeTCS
ONITUMAIHHBIM TI0 BECOBOMY KPUTEPUIO KauecTBa OOHapyx eHHs. B cooTBeTCTBHU

C OTHM NPABUJIOM OOHAPYKUTEIb O MPUHATOW peanusanuu mnporecca y(t)= {y}
noibkeH BeiauciuTh ee OIl 1(y) (wmm In I(y)) u 3aTemM cpaBHUTH 3TO 3HAUEHUE C

noporom obHapykenus lp. Ecau B pesynbrate cpaBHEeHHs pernaromas QyHKIUs

MPUHUMAET €IMHUYHOE 3HaueHue A(Yy) = 1, BBIHOCUTCS pEIICHUE «IIEJb €CThY,
eciau A(Y) = 0, BBIHOCUTCS PEIICHUE «IEJTU HETY.

Boruncnenue OIl ocymecTBisiercss B ycTpoiictBe o0pabotku (YO), a

CpaBHEHHE €T0 C OPOroM — B noporosom ycrporictse (I1Y) puc. 2.

lo

t 1[y(t A [y(t
y(t) [y(®)] _ my [y(H)]

Puc. 2. CtpykTypa ONTUMaIbHOTrO OOHAPYKUTEIIS.
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Ecnu 06paboTka curHanga OCylIeCTBISIETCS B aHAJIOTOBOM YCTPOWCTBE, TO B
poru YO BbICTyHaeT paJuoONpHEMHOE YCTPOWCTBO, e€ciau oO0paboTka curHaja
BeJIeTCsl B LU(PPOBOM opMe — BBIUNUCTUTEND.

Oteickanne GyHkuid 1(y) 1 cuHTE3a pealbHBIX OOHapyX)uTEeIeH

CUTHAJIOB MPOU3BOJMUTCS HA OCHOBAHMM MOJIENIEH MOJIE3HBIX CUTHAJIOB U IoMex. B
3aBUCUMOCTH OT NPHUHATBIX MOJENEH OMpelNensieTcss CTPYKTypa OOHapyKUTEs,
MPEAHA3HAYEHHOr0 JUIsl pElIeHHUs KOHKpeTHOM 3amaun. Tak, cTpykrypa
OOHapy>XuTesl JETEPMUHUPOBAHHBIX CHUTHAJIOB CYHIECTBEHHO OTJIMYAETCs OT
CTPYKTYPbl OOHApY>KUTENsl CIy4alHbIX CUTHAJIOB, a CTPYKTypa OOHapyX UTEJs
CUTHAJIOB Ha (POHE HEKOPPEIMPOBAHHBIX MOMEX OT CTPYKTYpbl OOHApPYKUTEIs
CUTHAJIOB Ha (hOHE TOMEX KOPPETUPOBAHHBIX.

Haxoxnenue ¢ynkimonanoB OII In 1(y) npencraBnsier co6oil AOBOJIBHO

CIOKHYIO MATCMAaTHYCCKYIO 3aJdady, KOTOpasa IpUu IIPOU3BOJIBHOM 3addHHUHA
MHOI‘OMCpHOﬁ (1)YHKI_II/II/I pacnpeaciicHusa IMoMex MOKET MU HC MMCTb PCIICHHA B
O6H_ICM BHUAC. OI[HaKO B pAAC MNPAKTHUYCCKHM BaXHBIX CJIIY4d€B MOIKHO
BOCITIOJIB30BAThCA ACUMIITOTNYCCKUM MNpCaACTaBJICHUCM JIOI‘apI/I(I)Ma OH,
YUHUTBIBAKOIIUM, YTO IIPpH O6H&pY)K€HI/II/I, MNpCKAC BCCro, MpCcAaACTaBIIAIOT MHTCPEC
MaJIbI€ 3HAYCHUA CUT'HAJIOB (I/IX IMPUHATO HA3bIBATH HOpOI‘OBBIMI/I).
AcCHMITOTHYECKOE MNpCaACTaBJICHUC HCIIOJIB3YCTCA Ha OCHOBAaHHH
CICAYIOIICTO BAXXHOTI'O COO6pa}KeHI/IH: CCJIN 06Hapy>KeHHe oOecreunBaeTCs PRI |
ciy4das cl1a0BIX CHUTHAJIOB, TO AJIA Oonee MOIIIHBIX OHO oOecrieynuBaeTcs TeM OoJiee.
Ecmu MOITIHOCTBh CHUI'HaJIa Ha BXOJC 06Hapy}KI/ITCJI$[ CYIICCTBCHHO MCHBIIIC

MOIIHOCTH TOMEX, TO JOrapu(M IUIOTHOCTH BEPOATHOCTH P.,(Y)=p,(Y—5)

MOKET OBIThH Pas3yIoKCH B psAd IO CTCIICHAM caaboro curgaiga S u OTpaHHUYCH

KBaApaTHUIHBIM YJICHOM
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lnpcn (y) = lnpn (? - §) ~

y v 2 12 -
z]npn(y)_slm_m_s dlnpn(Y) S1 d lnpn(Y) +SN d lnpn(y):

dy, oy 2 6y 2 dvd
Y dlnp,(y) » d*Inp,(¥)
=lnp, (y)— ) s;————=+ §; —————.
P (¥) ; = 2; e
(7)

Boipaskenue (7) comepXUT JMHEHHYI0 M KBaJPAaTUYHYIO COCTaBIISAIOIINE
CUTHaja MPU YCIOBUU CYIIECTBOBAHUS W OTPAaHWYEHHOCTH IEPBOM U BTOPOH
MPOU3BOJHBIX JIorapupma N-MepHOU MmIoTHOCTU BeposiTHOCTH. Ecim ke BTOpas
MIPOU3BOJIHAS HE CYIIECTBYET, OrPaHUYUBAIOT Pl (7) TMHEHHBIM YJICHOM.

Ucnonb3yst Bbipaxkenue (7) HECIOKHO B camMoOM OOLIEM BHJE HAUTH

JIOFapI/I(i)M OTHOILIICHUA HpaBI[OHOI[O6I/ISI

N 1 1
1) =Inp, (5 —5)~ Inp, (§) = Zs% 1520 @) o
i=1 Yi 1 1 dy

1

Cunre3 oOHapyxutens npeanonaraeT Beruucienue Ol unn ero norapupma
C UCTIOJIb30BAHNEM MAaTEMAaTUUYECKUX MOJIEJIEH CUTHAJIA U TIOMEXMU.

Jlnga mpumepa paccMOTPUM MPOCTEUIIMKA CIy4ald, KOrJa BCE IapameTpbl

CUTHAJIa CYUTAIOTCSA U3BECTHBIMU, a TOMEXa MPECTaBIseT COO0M «Oemnblil» mIyMm, C

HOPMaJIbHBIM N-MEPHBIM 3aKOHOM PaCIpEIeIeHuUs

L N

v =1) = (2152 N 1 2
pr(Yy=1)=Q2nc") Nexp| —— D yi |,
267 5
rje G° - IACIEPCHUS TIOMEXH.
[epBas mpousBoaHAsS HATYPAIBHOIO JOrapu(ma IIOTHOCTH BEPOSATHOCTH

10 i-My OTCYETY 3aIMCHIBAETCS KaK

dinp,(y) _ d | _1 SNILIR N B 7
- = ——mhQ@2nc")———) yi |=—, 9
o ay | N5 ;y = )

1

a BTOpasd Mpou3BOaHAA PaBHA

d’Inp,(§) _ 1
dy? o°

i

(10)
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[loncrasnss Beipaxkenus (9) u (10) B (8) momydyaeM acMMIITOTHYECKOE

pasznoxenue gorapudma OI1

N

1 >
ey DSt 1)

i=1

- 1 &
Inl(¥)=— D sy,
G g

Boipaskenne (11) xapakTepu3yeT ONTHUMAaIbHBIA aJITOPUTM 00pabOTKU
BXOJHOM peanuszanuu y(t), 3aaHHOW CBOMMH JUCKPETHBIMH OTCUETAMH {y}= y(t,).
s mepexoia K HempepbIBHOMY Buy 3afaHus jorapupma OIl Heobxomumo
OCYIIECTBUTH MPECIbHBIA MEPEeX0/l MPU CTPEMJICHUH Iara JUCKpeTuzauuu At

HYJIIO, a TIOJIOCHI TIpoITycKaHus npueMHuka Af kK 6€CKOHEUHOCTH

= lim N, Af = lim & = &
Af PP A—0 QAL 2dt°

Tac N() — CIICKTpaJIbHAA IIJIOTHOCTH MOIITHOCTH ITOMCXMU.

[Ipu aTOoM cymma, Bxozsmias B (11) ctpeMutcs K HEMPEephIBHOMY MHTErpay

> -

i=1

dt

o'—.nﬁ

a norapudm OII npuobperaeT Bu

In[l(t)] = Ni j s(t)y(t)dt - Ni I s*(t)dt (12)

quTBIBaH, 4TO HHTCIpall OT KBaJpdaTa CUTI'HAJIA 34 BPCMsA €TO I[CﬁCTBHH

PAaBCH €T0 SHCPIUn

TC

Isz(t)dt =9

0

T,

1 0003HAYHNB BCIINUNHY I (t)y(t)dt KOPPC/LINUOHHBIM ~ THTCTPAJIOM,

(=)

XapaKTEePU3YIOIIUM CTETIEHb B3aUMHOMN CBSI3M MPUHATOrO y(t) U oxkumaemoro s(t)
CUTHAJIOB, 3alMIIEM aJTOPUTM OOHApYKEHUs JETCPMHUHUPOBAHHOTO CUTHAJIA Ha

(hoHe «OeJIONTyMOBBIX) TTOMEX



HNJIIM B OKOHYAaTCJIIbHOM BHJIC

90
) "% (13)

z>< %lnlo +

Boipaskenne (13) o3Hauaer, yTo Il NPUHATUS PEIICHHUS O HATUYUU WIH
OTCYTCTBUU JETEPMHUHUPOBAHHOTO CUTHAJIIOB KaXKJOM M3 OOBEMOB pPa3pelICHUS
PJIC nHeoOxomumMo 1O TpUHATOM peanu3auuud y(t) BBIYUCIUTH 3HAYCHUE
KOPPESLIMOHHOTO MHTErpajia Z U CPaBHUTh €T0 ¢ MOPOroM oOHapykeHus zo. Ecnu
MOPOT IPEBBILIECH, IPUHUMAETCS PELIEHUE O HAJIMYMU LETU, B IPOTUBHOM CIIy4yae

o ee orcyrcTBUH. AsnropuTMm (13) mumrocTpupyeTcst Ha puc. 3.

Z(

y(t) 4 A
Brruncnurenn
Iy

— ™ KOpPEIALHOHHOI'O
HHTErpajia

Y

Puc. 3. CtpykTypa onTuMaabHOro 0OOHapyXUTeNs Ha (hoHE
HOPMaJILHOTO 0€JI0T0 IIyma.
Bbrancnenre KOppeNSIMOHHOTO HWHTETpajia B aHAJIOrOBOM TPUEMHHUKE
MOJKET OCYIIECTBISATHCS OJHUM M3 TPEX U3BECTHBIX CIIOCOOOB: KOPPEIAIMOHHBIM,

(UIBTPOBBIM WM KOPPETSIIUOHHO-(DUITBTPOBBIM.

2. OCOBEHHOCTH PEAJIN3ALIMM OTITUMAJIBHBIX OBHAPY XUTEJIEN,
NCTIOJIb3YEMbBIX B CUCTEMAX BOOPYXEHU 3PB
2.1. O6HapyxeHue CUrHaja ¢ U3BECTHBIMU MapaMeTpaMu

O6napyxenue curHana s(t) ¢ M3BECTHBIMU MapaMeTpaMu Tpedyer

BBIYUCIICHUA KOPPCIIAIMUOHHOI'O NHTCI'pAJIa
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C

7 =

s(t)y(t)dt

o'-"—]

Jis  peanuzanud  KOPPEJSIIIUOHHOTO  OOHApY>KUTENs  HEOOXOAMMO
BBITIOJIHUTH OIEpalMi0 YMHOXKEHHUS BXOJHOIro Tporecca y(t) Ha OXujgaeMbli
curHan so(t), dopmupyemsiii B reHepatope oxkumaemoro curHaiza (I'OC) u B
olmieM ciayyae OTJIMYAIOLIErocs OT IMOJIE3HOTO curHana s(t), MpOMHTErpUpoOBaTh
MPOU3BEICHUE HAa BPEMEHU JEUCTBUS CUTHaIa Tc W CPaBHUTH IOJTYyUYCHHOE

3HA4YCHHUE KOPPEISAIIMOHHOTO HHTETpasia Z C IOporoM oOHapykeHus zo (puc. 4).

K
A

Y&X ]y ——

So(t)

IocC

Puc. 4. KoppensinonHblii 00OHapyXUTEIb CUTHAJIA C U3BECTHBIMU ITapaMeTPaMHU.

[TapameTpbl 0’KHMAEMOT0O CUTHAJIA So (YAaCTOTa, aMILTUTY/a, HadaJibHas ¢a3za,
BpeMsl 3ama3/IbIBaHus ) TOJDKHBI TOUHO COOTBETCTBOBATH NapaMeTpaM OXKHIaeMOTO
CUTHajay.

Du3NYEeCKUN CMBICT KOPPETSIMOHHON 00pabOTKH pacCMOTPUM Ha TIpUMeEpe

O6HaPY)I(CHI/I$I MMpAMOYTOJIBHOTO UMITYJIBCA CI[HHH‘IHOﬁ AMIUINTY A bI

cosQITf, + @), te(0,T,)
Sm‘[ﬂ, t<0:t>T,



1

s(t)

yH=st) s

-1

Ye(bisit)|

Zc(t) 140

13

, y H=ut)

Wt p t 4

ut) > ut) ’

-2 -2

Y (b=sityui)

Yen(tlst)y °

ybs) 2
, t » I t .

-2

/ Zn(t) 120 /—/J"
z 2

(=]

1 5 t 15
-g ij Q L Q Q g i ij g Q ij t S(t) uwt 5() DW‘

—

—

-

a) I cUrHaia 6e3 momex 0) s moMexu B) JUISl CMECH TIOMEXU U
CHUTHaJIa

Puc. 5. ®opmupoBanre KOPPEISIIUOHHOIO UHTErPaja Z.

[Tpu Bo3MEHCTBUY HA BXOJ OOHAPYXKUTENS MOJIE3HOTO cUrHaia (puc. 5 a), B
TOYHOCTH COOTBETCTBYIOIIETO OXHUJAAEMOMY, CHUTHal Ha BBIXOJE YMHOXHUTEIS
paBeH KBaApaTy TMIOJIE3HOTO CHUTHAlla W HMMEET TOJBKO TMOJOKUTEIBHYIO
MOJISIPHOCTH. THTETpaTop HaKarIuBaeT MOJIOKHUTEIbHBIC MYJIbCALUU 32 BpEeMS Ty U
dbopMupyeT Ha BBIXOJE HANpPsHKCHHE, ONpenessieMoe SHeprueidl curHana. Takum
o0pa3oM, TpU BO3ICHCTBUU TOJIBKO TIOJE3HOTO CHUTHAla KOPPEISIIUOHHBIHN
OOHaApYXHUTETh BBIIEISIET HA CBOEM BBIXOJE MAKCUMYM BO3MOYKHOTO — TIOJHYIO
DHEPTHI0 CHTHAJIA.

B ciywyae Bo3aeicTBHS Ha OOHapyXuTelb Inyma (puc. 5 0) Ha BBIXOE
YMHOXHUTENST  (QopMHpyeTcs  IIyMOBO€  KoJjiebaHWe, MPOMOAYIHPOBAHHOE
HANPsOKEHUEM 0XKHIaeMOT0 CHTHAJIAa U MMEIOIIee HyJeBOe cpeHee 3HadeHue. Ha

BBIXOJIE MHTErparopa oOpa3zyeTcs MNpPOLECC, HE MOBTOPSIOLIMNCA B Pa3IUYHBIX
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peanuzanusax, HO HMEIOUIMA B KadecTBe HauOoyiee BEpOSITHOrO (4acTo
MOBTOPSIOIIETOCS) HYJIEBOE€ 3HAYEHWE, MOATOMY MPEBBIIICHUE STHUM IMPOIECCOM
nopora oOHapyXeHHUsI MaJIOBEPOSITHO.

Ecnu Ha BXOa oOHapykuTens IeWCTBYeT aJUTHUBHAs CMECh CHUTHAJIa C
myMmoMm (puc. 5 0), TO pe3yibTaT Ha BBIXOJAEC KOPPEJSIITUOHHOTO HHTErpatopa
MPEeACTaBIACT COOOW CyMMYy pe3yJIbTaTOB HX pa3/ielIbHOro BoznencTBus. Tax
BEPOATHOCTh TOTO, YTO BBIXOJIHOE HAMpPSXKEHHWE HMHTETpaTtopa MPEBBICUT MOPOT
OyJeT CyIIECTBEHHO BBIIIE, YEM B CJIyyae OJHOTrO IIyMa, HO BEPOSITHOCTH TOTO,
YTO 93TO HaNpsDKeHHE OyJeT HIDKE IMopora Takke cymiecTByer. Uem Bbiie
BEJIMYMHA OTHOIIEHUSI CUTHAJI/IIIYM Ha BXOJie OOHAPYKUTEISA, TeM OoJibliie Oyaer

BCPOATHOCTSD ITPCBBIMICHUSA ITIOPOTa.

2.2. KoppensuinoHHbINH 00HAPYKUTEb CUTHAJIOB CO CIIyYalHBIMU

aMIUTUTYJ0M U HayanbHOU (pa3oii

IIpy BO31EMCTBUM HA BXOJ PAAMOJIOKALMOHHOIO IIPUEMHUKA CHUI'HAjIa CO
Cly4ailHbIMU (HEM3BECTHBIMM) aMIUIMTYJ0M M HadaJbHOM (pa3od ONTUMANbHBIN
OoOHapyXuTeldb JOJDKEH (QOopMUpOBaTh Ha BBIXOJAE HE camMO 3HAayeHUE
KOPPEISILIMOHHOIO ~MHTErpajga Z, a BEJIMYMHY, [PONOPLHUOHAIBHYK €ro
MOZYJIIO | 2 | A00yI0 MOHOTOHHYIO (YHKIMIO OT Hero (Yame BCEro
UCIIOJIB3YIOT KBAJAPATUYHYIO (PYHKIUIO |z | 2). IIpx 5TOM ONTUMAILHOMY IIPABUILY
pElIeHUs] COOTBETCTBYET CXeMa KOPPEISLUOHHOTO OOHApYKUTENs C JBYyMs
KBaJIpaTypHbIMU (T.€. CABUHYTHIMU MO (a3ze Ha 90°) kaHajIaMu KOPPENISIHOHHON

00pabOTKU U CXEMOM BBIJICTICHUSI MOIYJISl KOPPEISAIMOHHOTO UHTETpaia (puc. 6).
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v
ey
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so(t) 10C v 2 l i

DB n/2
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A 4
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Puc. 6. KoppensunoHHsiii 00HapyKUTEIh CUTHAJA CO CIyYalHBIMHA Ha4aJIbHOM
(da3oii 1 aMITUTY 0.
Jlnss 060ocHOBaHMS HEOOXOJUMOCTH KBaJIpaTYpPHBIX CXEM OOHapyKHTEIe
IpU MIPUEME CUTHAJIOB CO CTyYailHBIMU HavyalbHOW (pa30i U aMIUTMTYIOH, OTBETUM
Ha BOINPOC: TOYeMYy B JaHHOM ciyyae HEONTHMAalbHAa CXeMa OOHapYy>KUTeINs
CUTHaJa C U3BECTHBIMH IMapamMeTpaMu?
PaccmoTpum Bo3aeiicTBHE Ha TaKOi OOHAPYKUTENIHh CUTHAJIA C HEM3BECTHOM

HavyajabHOU (ha3oit

s(t) = s, cos(2mf.t + )
rae Smo Y — ammimTyna v HauanbHas (asa CHTHANA.

[Ipu HewsBecTHOW HauyadbHOU (aze B KOPPEISALMOHHOM OOHAPYKUTEIE

(puc. 4) 6yner no-npexHeMy UCIOIb30BATHCS OKUIAEMBbIN CUTHAI
So(t) = s, cos(2uf.t + @)
rae ¢ H Y Heobsa3aTenbHO COBITIQJIAIOT.

HOIIaBaSI MOJIE3HBIA U O)KI/II[aCMBII\/JI CUTHAJIBI Ha BXOI KOPPCIALHNOHHOIO

HHTCIpaTopa, Ha €ro BbIXOJC IMOJIYUHUM

T SZ M
A E L SoM)s)dt = ’zmj; [cos(4mf T + @ + )+ cos(p — YP)dt

M3 nocnemHero PAaBCHCTBA CJICAYCT, YTO BCJINYMUHA IIOABIHTCTPAJIBHOTO

BBIPAKCHUA 06pa3013aHa CYMMOﬁ 6BICTpO MCHHIOHlefICH BO BpCMCHU U MMOCTOSIHHOM
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COCTAaBJIAOIIHUX. OIICBI/II[HO, YTO BBICOKOYACTOTHasdA  COCTaBJIAOIIasA, CCJIHN
IMPOUHTCTPUPOBATH €€ 3a LCJI0C YHUCIIO IICPHUOJOB AACT HYHCBOﬁ pe3yiabTaT, KPOMC
TOro, 4acCToTa 4fc HC COOTBCTCTBYCT IIOJIOCC IIPOIIYCKaHUA HHTCTPHUPYIOUICTO

(buIbTpa U HE MPOUJET Ha €0 BBIXO/, T.€.
2

g
— _ — _qf
72(t) = S racos(p—9) = dcos(0-¥)

HOCJICIIHHH 34lIMCh 03HA4YACT, YTO BCJIIMYMHA KOPPCILIMUOHHOI'O HHTCIpAJIa

3dBUCHUT OT PA3HOCTH (1)33 0OXHMIAaCMOT0 MW TIIOJIC3HOI'O CHUIHAJIOB, IIPUHUMACT

T
Y=+
MAKCUMAJIBHOC 3HAUCHUC 90 HpI/I X COBIIaACHHU, paBHa Hy.]'IIO HpI/I 2 u
T 37r
. —<lp -yl <—
CTAHOBHUTCA HOaXKC OTpI/II_IaTCJIBHOI/I HpI/I 2 2 . CJICI[OB&TCJIBHO B

OOJIBIIMHCTBE CIIy4aeB CUTHAJ C HEU3BECTHOUW HayanbHOU (ha3oil oOHapyx UTEIeM
HN3BCCTHOI'O CHUTHaJIa HEC 06Hapy)KI/IBaeTCSI, a Takou 06Hapy}KI/ITeJ'IB B AJAaHHOM
CJIy4ac HCOIITUMAJICH.

I[JISI 06CCHCIICHI/ISI OIITUMAJIBHOCTH 06Hapy}KI/ITeHSI (T.e. BBIJACJIICHHUA Ha
MHTErpaTope IMOJHOW HHEPrud CUTHaNa) MpU HEU3BECTHOM HadalbHOU (asze
HEOOXOIMMO peanu30oBaTh B HEM HE TOJbKO KOMIOHEHTY (14) HO u ee
KBaJpaTypHYIO COCTABJISIOIIYIO

Zz = 3¢ Sin(@ - ). (15)

d 3aTcM, MPOCYMMHUPOBAB KBaJApaThbl 3THUX KOMIIOHCHT, MCKIIOYUTH 3aBUCUMOCTDH

BBIXOOHOI'O HAIIPAXKCHUA OT Pa3HOCTHU (1)33 MNpUHUMACMOI0O M OXKHUIACMOTO
CUTHAJIOB.

Bemuuunb! Z1 U Z3 MOXHO Fpa(I)I/I‘{eCKI/I NpCACTaBUTDb B UACC OPTOTOHAJIBHBIX

BEKTOPOB (puc. 7).
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Ocsin(p-y)

Dccos(¢-y)

71

Puc. 7. CDOpMI/IPOBaHI/IC KOPPCILINUOHHOI'O MHTCTPAaJIa B KBAAPATYPHBIX KaHAJIaX.
CI)I/IJIBTpOBOﬁ O6HaPY)I(I/ITeJIB PaaAruoOJIOKaAaINOHHBIX CUTHAJIIOB

VYuutsiBasi, UTO CUTHAJl OrPaHUYEH BO BPEMEHH, TO €CTh PABEH HYJIO BHE
BpeMeHHOro uHTepBaia [0.7.] |, a Takxke HEOOXOAUMOCTb CIABHUTa OXXKHIAAEMOTO
CUTHaJa Ha BpPeMs 3ama3/bIBaHus t3, KOPPEISAIUOHHBIA HHTETpal MOXKET OBITh

3alluCaH B BUJC

+ac

7= f s(t — )y (D)dr.

—al

3a11aqa (1)I/IJIBTpaI_II/II/I COCTOUT B pCalin3alilii 3TOT0 aJIrOpuTMa C IIOMOUIIbBIO

(buIbTpa, BEIXOJHOM CUTHATI KOTOPOTO , ONKCHIBAETCS MHTErpajoM Jlroamens

“+00

w(t) = f v(T — t)y(t)dt,

—co

rae ¥V (). HUMITYJIbCHAsI XapaKTepUCTUKA PUIbTpa

NMmynbcHast XapaKTepHCTHKA JOJDKHA OBITh COTJIacOBaHa C IIOJIE3HBIM
CUTHAJIOM

v(t) = Cs(ty — t).

DTO yCJIOBHUE YKa3bIBAET, YTO UMITYJILCHAS XapaKTEPUCTHUKA COTJIACOBAHHOTO
¢unprpa (CD) npomopruoHaIbHA W 3€PKAJbHO CHMMETPUYHA TIOJIE3HOMY
curHany. Koaddumuent C yunutbiBaeT Kod3QpHUIMEHT YCUICHUS WM OCIa0JICHUS

npueMHoro Ttpakra. t0 BelMYMHA 3a/epKKM CUTHAJIa Ha Bpemsi oOpabOTKU B
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(1)I/IJIBTpe, HE MOET OBITh MEHBIIIE HJIATCIIBHOCTH HMITYJIBCA (I/I3 YCJII0BHUA

(buznyecKoi pean3yeMoCTH).

s(t) v(t)

Puc. 8. Hmnynbcubie xapaktepuctuku CO® gng npocroro u JIUM
PaNOUMITYIHCOB

YactotHas xapaktepuctuka CD K(f) cBs3zana ¢ ummnynbcHO#M v(t) mpsSsMbIM
npeoOpa3zoBanueM @Dypbe, U NPONOPLHOHATIBEHA IPOU3BEIACHUIO KOMILIEKCHO-
COMPSDKEHHOTO CIEKTpa CUTHAlla M MHOMUTEJS 3ama3[blBaHUsl CHUTHaja, MpH

poxoXkaeHuu ero uepe3 CO

K(f) =ys"(fle /2t

X
rac: s I'«-f«’ - KOMIITICKCHO-COIIPSIKCHHBIN CIICKTPA CUI'HAJIA,

¥ - kosdduImenT nponopuHoOHaNTbEHOCTH;
e j2mfig
- MHOYKUTEJTh 3ala3/IbIBAHUS CUTHAJIA.
Ceoticmsa coenacogannozo gunvmpa.

Ceoticmeo uacmommuou cenrekyuu — CD nponyckaem Ha 8blX00 MOILKO
CHeKmpanbHble coOCmasiaujue nojesHo20 CUSHaIA U ociadiiem 6ce 0CmabHble
yacmommubwle COCMasIAujue 6X00H020 8030€liCMBUSL.

Cesoticmeo demooynayuu ¢azosozo cnekmpa cuenana — CP ocywecmansem
KOMREeHCcayuro (hpazo8020 cnekmpa 6xo0Ho2o cueHana. Eciau éxoonoti cuenan umeem
P azo8yr0 MoOyIAYUIo (Mm.e. A81Aemcs CI0HCHLIM n>1), mo Ha vlxooe Kaxkas nubo

Gazosas Mooyrayus omcymcmeyem u cucHal npeobpaszyemcs 6 npocmou (n=1),

m.e. Oemooyaupyemcs. Ilpu osmom wupuna cnekmpa 6bIX0OOHO20 CUeHANA
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NPUOTIUNCEHHO PABHA WUPUHE CNEeKMPA 6XO00H020 Afewx =~ Afx, a OIUMENbHOCTb

I?I BX

T o =
8bIXOOHO20 UMNYIbCA YMEHbUWUMCS 6 6a3y cueHaia pas 1 .

Csoticmgo KocepeHmH020 HAKONIeHUs cueHala — Ha 8vixooe CD @ momenm
gpemenu t0+t3 hazel 6cex UACMOMHBIX COCMABAANWUX COBNAOYM, M.e
npou3oLloem Uux Ko2epeHmHoe cymmuposanue. B pezyiomame 3moco 6 yKazaHHwlil
MOMeEHm 8peMeHU Ha 8vixode Guibmpa o00pazyemcs aMHIUMYOHbBL NUK
Hanpsajcenust, NPONOPYUOHATbHBI IHepUU CUSHAIA.

Cesoticmeo unsapuanmuocmu C® om epemenu 3anazovl@aHusi — HU
8pemeHHble, HU yacmomuvie xapaxmepucmuku C® ue 3asucam om epemeHu
3anazoviganus cuenana. Ilpu uzmenenuu t3 AmMnaumyOHbull NUK 8bIXOOHO20 CUSHALA
cMewaemecs: Ha 8PEMEeHHOl OCU HA MY Jice BeNUUUHY, YMO NO360Jislem UMepsamb

PasauyHvle 0anbHOCMU yeel 0OHUM DUIbMPOBbIM KAHALOM.

L*
v [ — 4
— CD » :\I[ o 1TV -

Puc. 9. ®unpTpoBoii 00HAPYKUTENH CUTHAJIOB

Cxema obHapyxutens (puc. 9) UCMOab3yeTCs, Kak MPaBUIIO, B UMITYJIbCHBIX
PJIC He wu3MepsiouMx JIOIJIEPOBCKYIO YacTOTy, €CIM IIMPUHA aMIUTUTYIHO-
yacToTHOM xapaktepuctuku C® wMHoro Oonbllie Juana3oHa BO3MOXKHBIX
JOTIEPOBCKUX 4acToT. B 3TOM ciyyae HOIJIEPOBCKUM CMEIICHHEM JOIMYCTUMO
npeHeOpeyb U UCOIb30BaTh OJHOKAHAIBHBIN 110 YaCTOTE OOHAPYKUTEb.

B ocTanbHBIX ciydasx HE3HaHHWE JOIJIEPOBCKOM 4YAaCTOTHI, TaK K€ Kak B
KOPPETSLIMOHHOM OOHapy>KuTele, MPUBOJUT K HEOOXOAMMOCTH (HOPMUPOBAHMS
MHOTOKAHAJIbHBIX 110 YaCTOTE YCTPOICTB.

PaccMoTprM MHOrokaHaJbHBIA (UIBTPOBOM OOHAPYXKUTEIh Ha IpHUMEpE

0030pHoit PJIC ¢ HenpepbhIBHBIM 30HIUPYIOUIUM CUTHAIOM
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v

Y
b J

TC= tDEin
Puc. 10. Curnan, npunumaembiii o063opHoit PJIC ¢ HenpepbIBHBIM
30HJIUPYIOLIUM CUTHAJIOM
AMIUTy1HO-9acTOTHBIM CcriekTp (AUYC) Takoro KOJOKOJIBHOTO HMITYJIbCa
uMeer ¢GopMy OJIM3KYI0 K KOJOKOJBbHOM M CMEIIEH OTHOCUTEIBHO 4YacTOThI
30HJUPYIOLIETO0 CUTHAJIa Ha BEIUYMHY JOIJIEPOBCKOM J100aBKM 4YacTOTBHI.
MHorokaHnainpHas cxema 0OHapyKHUTeJs sBJsieTcd HAOOpoM U3 k ogHOKaHAIBHBIX,

Pa3HCCCHHLIX ITO YaCTOTC HAa MIMPHUHY IMOJOCHI ITPOITYCKAHUA Co.

™,
A
yit) ] , .
——— VII® 1 AJl o IIY ——
"
A
» VIID 2 » Al I —
. . .
lUm *
.
VIID k » :\I[ o IIY ——

Puc. 11. MHOrOKaHanbHbIN QUIBTPOBOI OOHAPYKUTETH

KoppensainonHno-GunbTpoBoit 00HAPYKUTEIIb PATA0TOKAITMOHHBIX

CHUT'HAJIOB
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CoueTaHue JOCTOMHCTB KOPPEIAIMOHHOTO B (PUIBTPOBOTO0 OOHApYKUTEIEH
W YacTUYHas JIMKBUJAIMS HMX HEJOCTATKOB TPHUCYIIH  KOPPEISIIIUOHHO-
GUIBTPOBOMY OOHAPYKHUTETIO PAIUOTOKAIIMOHHBIX CUTHAJIOB.

KoppensnunoHHbIi UHTETpal, BBIYHCIIIEMBIN ONITHUMAJIbHBIM

O6H21pY)I(I/ITeJIeM, MOJKET OBITH MMpCaACTaBJICH B BUC

T, T, T,

o [

J:,'
7 = f vitls(t)dt = J vitls, (t)s, (E)dt = J v (s (thdt
0 C o

rae ¥1(t) = y(t)s; ()
Bei6op ¢ynknumii sl(t) m s2(t) mpousBOAUTCS TakuUM O0O0pa3oM, YTOOBI
o0ecrneYnTh MPOCTOTY TEXHUYECKOW peain3allii UMITYJILCHON XapaKTepUCTUKHU

dunsrpa v(t) = s2(to — ), ¢ HOMOLIBIO KOTOPOI BEIYUCISAETCS UHTErPall CBEPTKHU

—+o0

z(t) = J vy (t)v(r — tldt.
— oD

Koppensimonno-gunbTpoBoit  MeTOon 00OpaOOTKM CBOAUTCS K JABYM
onepauusm (puc. 12):

1) mepeMHOXKEHHWE NPUHHUMAEMOTO BBICOKOYACTOTHOTO cHTHama y(t) ¢
dbynkuen si(t), 3Ta omepamus — OJJEMEHT KOPPEJSIIMOHHON 00paboTkw,
BBITIOJTHSACTCS B CMECHUTEIIC;

2) BBIYMCIICHHE MHTETpaJia CBEPTKH BBIXOJHOTO CHUTHAJIA MEPEMHOXKHUTEIS C
UMITYJIbCHOW XapaKTEPUCTHKON (UIbTpa, KOTOpas BbhIOpaHa KaK 3epKabHOE
otoOpakeHue (yHKIUU Sy(t), 9Ta omeparus — 3JIeMEHT (UILTPOBOM 00pPabOTKH,

BBITIOJTHSETCS B (DUIIBTPE.

y(t) Y1)

£, L z
e [TP € CETTEKTOP CM OIYy ——
1 #1{ty
f.
reTepoiH

Puc. 12. CtpykTypHas cxemMa KoppeiasiuoHHO-GUIBTPOBOM 00pabOTKH
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Koppensunonno-guinbrpoBas o6padorka npumensiercss B PJIC ¢ 3C Buna
KIIITPU. Oxunaemslii curHan s(t) mpeacraBisieTcs B BUAE MpousBeaeHus si(t) —
OTPaHWYEHHOW Ha BPEMEHH T MOCIEN0BATENBHOCTH PAaIUOUMITYJIbCOB C HECYIIEH
gacToToll fi U s»(t) — HEMOAYIMPOBAHHOTO MO AMIUIUTY/AE KOJeOaHHusl Ha 4acTOTe

fi. B ponmu C® mnpumensieTcss y3KOMOJOCHBIM (UIBTP, TOJ0CA MPOIMYCKaHUS

KOTOpOTO oOpatHO MPONOPIHUOHAIBHA JUIATEIHLHOCTHU MMITYJIbCHOU
MOCJIEA0BATENBHOCTH T.
yit) A,
el [T €CETTEKTOP CM * VIID® —» }\;I —s JIY
mopor T

$y(t)
&

Puc.13. OgHokaHaNbHBIA KOPPETAIUOHHO-(DMIBTPOBON OOHAPYKUTEIH

Opnokananbubii KO obOnapyxurens (puc. 13) cnocobeH 0oOHApYX HUTh
CHUTHaJ Ha OJTHOM KOHKPETHOM NAJIBHOCTH U Ha OJTHOM KOHKPETHOM CKOpOCTH. JJIst
MPOCMOTpa JMana3oHa JajJbHOCTEH U CKOpOCTEed Heo0Xoaumo (GOpMUPOBATH

MHOTOKAaHAJIbHBIN IO JaJTbHOCTH U 110 CKOPOCTU OOHApYXUTENb (puc. 14)
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Puc.14. MHOTOKaHAJIBbHBIN KOPPEISIIUOHHO-(PUIBTPOBOM OOHAPYKUTEND



