5. HepexypcuBHblie nu@poBbie PUILTPLI

[lens pabothl: [103HAKOMHUTBHCS C OCOOCHHOCTSMHU HEPEKYPCUBHBIX IU(POBBIX
GuIbTPOB, METOAOM B3BEIIMBAHUS JUII HMX pacdera U (PYHKIMOHAIbHBIM
HA3HAYEHUEM OKOHHBIX (PYHKITUH.

Kak um B cmywae pexkypcuBHbIX Lu(ppoBbix ¢(umbTpoB (L[D), mbl Oynem
paccMaTpuBaTh JUIIb Kay3ajdbHble HEPEKYpPCHUBHbIE LU(PPOBbIE (QUIBTPHI, TAK KaK
HEeKay3aJbHble (DUIBTPBI BCETAA MOYKHO CBECTHM K Kay3aJbHbIM IIyTEM CABUIA
BXOJHOro curHaia. [lepenatounas gyHkuus Takux GuIbTPOB UMEET BUJT

H(z)= Zh(n)z_”, (5.1)

rae h(n) — uMITyJIbCHAs! XapaKTepUCTHKA HEPEKYPCUBHOTO (PUIIbTpA.

IIpu pacdere HepekypcuBHbBIX L@ ymoOHee omnepupoBaTh HMITYJILCHOU
XapaKTEePUCTUKON (uinbTpa, a HE TNepenaroyHor (QyHKIMEH, Kak B cllydae
PEKYPCHUBHBIX (PHIIBTPOB, MO0 BBIXOJHON CUTHANI HepekypcuBHOTO LD MokHO
MPEJICTABUTH B BUAE CBEPTKHU

y(n)= Zh(k)x(n — k). (5.2)

Mertoa B3BEIIMBAHMSA 3aKJIKOYAETCAd B TOM, YTO Mbl HaXOAUM HUMITYJICHYIO
XapakTepucTuky wuaeanpHoro LD, koTopas sBisercs OECKOHEUYHOH, a 3aTeM
OTPaHUYMBAEM €€ KOHEUYHBIM KOJIMYECTBOM OTCUETOB.

[IpuBeneM WMITYyJIbCHBIE XapakTepUCTUKU 0a30BbIX uaeanbHbIX LID. Jlns
9TOTO  CTOWUT  3aMETUTh, YTO HUMIIYJIbCHAsl  XapaKTEPUCTHUKA  SBIACTCA
KO3 UIIMEHTaMH  Pa3JIoXKEeHUs] YacTOTHOW mepenaToyHord ¢yHkmuu LD B
KOMILIEKCHBIN psan Dypee:

H(™")= i h(n)e ™. (5.3)

3neck u ganee T — nepuoJl JUCKpETU3ANU. ITHU KOIPPUIIMEHTHI, KAaK U3BECTHO,
MO>KHO HaWTH 10 opMmyIie
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onpenenseT yroia HakioHna ®UX ¢unbtpa. Otcroga mo gopmyie (5.4) HECTO0KHO
HAUTH
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rae neZ. Yroosl 1{® Obu1 Kay3aabHBIM, OTCUETHI JIOJDKHBI HAYMHATHCS C HYJIA,
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T.€. HY’)KHO OTPAaHUYHTh UMITYJIbCHYIO XapakKTepUcTukKy orcueramu ¢ n=0,...,N.

[Tpu atom mirst monydenus LD ¢ nuneitHort @YX monomHUTEIBHO TOTpeOyeM

&= NT_I, N — HedeTHoe. (5.7)

KoHeuHas: MMIyIbCHAsL XapakTepUCTUKa /1, (n), monydenHas us popmyn (5.6)

orpaHnuyeHneM n=0,..,N, COOTBETCTBYET B3BCUIMBAHUIO C MPSAMOYTOJIbHBIM



OKHOM, TaK KaK OHAa MOJET OBbITb BBIpaKeHa depe3 OCCKOHEUHYI0 HMMITYJIbCHYIO
XapakTEepPUCTUKY A(n), ompenensemyio 1o dopmynam (5.6) niasi 6a30BBIX THUIIOB

buabTpa, COOTHOUIEHUEM BUJA
hye(n) = h(n)w(n), (5.8)

rae ¢yHKIus w(n) Has3bIBaeTCs OKHOM. B ciydyae mpsiMOYyroiapbHOro OKHa, OHa

HNMCCT BU/J

1, ne{0,..,N},

0, ng{0,..,N}. (5:9)
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Opnako cooTHouieHue (5.3) B 3TOM ciiydyae CTAaHOBUTCS YaCTUYHOM CyMMOM psna
®dypre, mpuyem IeneBas nepenatouHas QyHkuus (5.5) TepnuT pasphiB Ha
rpaHUIlAX TMOJOC MpomyckaHus/3arpaxaeHus. [loatomy Ha AUX mnosydeHHOMN
4aCTOTHOM mepenatounor ¢yHkiuu peansHoro D (5.8), (5.9) Oymer
nposiBisiercss dddext ['mbOca, 4To HE MO3BOJUT HAM TMOJYYHUTh JOCTATOYHO
MaJICHBKYIO aMIUTUTYay Kojebanuiit AUX B monoce MpoIrmycKaHusl U 3arpakIeHuUs
naxe npu Oonbimiom mopsinke ¢guibtpa N. IlosTomy ans GuUiIbTpoOB BBICOKOTO
NopsiJIKa MPUMEHSIOT «TJAJKHUE» OKHA, HCHOJb30BAaHUE KOTOPBIX IO3BOJISET
MOJHOCTBIO WJIM 4YaCTUYHO M30aBUTHCS OT 3(dexra ['nbOca 1eHO HEKOTOPOro
yMEHbIIeHUs1 KpyTocTH cnana AUX B nepexoiHoit nonoce. [IpuMepsl Takux OKOH
npuBezeHsl B [Ipunoxxenun 6.

IIporpamma paéoThI

1) PaccuuTaiite uMnyiabcHyr0 xapakTepucTuky LID 3amanHoro tuma (cm.
BapuaHT B llpunoxxeHnn 7), MOJYyYEHHYIO C MOMOIIBIO MPSIMOYTOJIBHOIO OKHA.
[Toctpoiite rpadpuxk AUYX u rpynmnoBoit 3aaepxku paccuutanHoro LID. Ilopsaox
¢bunbTpa Bo3bMUTE paBHBIM N =51. YOemurech, 4TO pacCUUTAHHBIA (QHUIBTP
nMeeT JuHennyo OUX.

Ilpumeuanue: QOOpartute BHHUMaHUE, 4YTO 3HaMmeHaTedb B Qopmynax (5.6)
N -1

oOparaercsi B HyJb MPU 71 = — [TosTOMy HYX)HO 3a/1aBaTh B MAaTEMaTHIECKOM

MakeTe WMIYJIbCHYI0O XapaKTePUCTUKY KaK KyCOUYHO-3aJaHHYI0 (DyHKIIHIO.

Hanpuwmep, niuss ®HY ona Oyaet uMeTh BUJ
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. Yucno A ans Bamero tuma GuibTpa

CIEAyeT NPEABAPUTEILHO BBIYUCINTL, MCIOJIb3Ys TIEPBBIM 3aMedaTeIbHbIN
npezaen.

2) ChopmupyiiTe IUCKPETHBIM CHUTHATl BUJA, COOTBETCTBYIOLIMN BalieMy

BapuanTy (IIpunoxenue 7). KonndyectBo oTcueToB 7, BO3BMUTE paBHBIM 5- N,

X

YTOOBI BBIXOJHOM CUTHAJI YCIIEJ BBIMTH Ha yCTaHOBUBIIWKCA pexkuM. [loctpoiite
rpaduK MoJy4eHHOTO TUCKPETHOI'O CUTHAA.

3) Ucnonb3yst ¢opmyny cBepTkH (5.2) moctpoiite peakiuio 1P Ha BXxomHOU
CUTHAJ B YCTAaHOBHBIIEMCS pexuMe. Yoeaurech, uto 1D KOPPEKTHO BBITIOJIHUI
CBOIO 3aJ1a4y.

4) IloBroputre myHKTHl | W 3 Uil OKHA, 3aJaHHOTO BalllUM BapUAHTOM
(ITpunosxenune 6). CpaBHUTE C pe3yiabTaTaMHU JJIs IPSIMOYTOJIBHOTO OKHA.

KOHTpOoIBHBIE BOITPOCHI

1) B yem npeumyltiecTBa HEPEKYPCUBHBIX (QUIBTPOB MEPE PEKYPCUBHBIMU ?

2) Kak BBITISAUT 3aBUCUMOCTh BBIXOJAHOTO CHUTHaja pekypcuBHoro LD ot
BXOJHOTO?

3) Kakum ycinoBueM obecneduBaercs JmHeHOCTE DPUX pexkypcuBHoro LD
pu ero pacuere?

4) 3aueM HUCIONB3YIOTCS TJAJKME OKHA IPU pacuere HepeKypcuBHbIX LID?
Kakue npeumyiiectBa y npsIMOYroJIbHOIO OKHa Mepeja TJIaJKUMH OKHaMU?
Korma nmeer cMBICT UCMIONIB30BATH MPSAMOYTOJIbHOE OKHO TTpu pacuere [[D?

5) Koraa cnenyer ucnosb3oBaTh L{® Gosiee BBHICOKOTO MOpsliKa, a KOTJIa —
0oJ1e€ HU3KOro?

6) Kakue ectb MeTOIbI pacueTa HepeKypcuBHBIX [[D?



