BbBIINNOJIHEHHUE OIIEPALIUU CBEPTKHA

3aganne 1.

PaccunraiiTe 0TCUETHI BBIXOHOTO CUTHATA y[n], IOIyYeHHOTO CBEPTKOM
OTCUETOB BXOJHOI0 CHTHajIa X[n| 1 HMITYILCHON XapakTepucTuku hln].
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BbBIINNOJIHEHHUE OIIEPALIUU CBEPTKHA

3aganmne 1.

Paccuuraiite 0TCUeTHI BEIXOIHOTO CHTHANA y[n], IOIyIeHHOT0 CBEPTKOIT
OTCUETOB BXOJIHOI'O CHTHaNA X[n| 1 uMmyascHOI XapakTepucTuku h[n].
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x{n]

-2 01 n
-1

yln] =z[n] xhin] = > zlklhn—k]. (¥)

k=—00

Onepanus JUCKPETHOM CBEePTKM CTPOMT MOCJIEAOBATEILHOCTD Y(n] M0 ABYM JaHHBIM
nocjea0BaTedbHOCTAM z[n| u hln]. YpaBHenue (*) BbIpakaeT KaxAblil OTCYET BbI-
XOIHOM MOCJIeJOBATENBHOCTH Yepe3 BCe OTCHYeThl BXOJHOM M0CIe J0BATEIbHOCTY U M-

NyJAbCHYIO XapakKTepUCTHKY.

yin] = h[n]x z[n) = 3" hlKzln— K. (++)

k=—00



BbBIINNOJIHEHHUE OIIEPALIUU CBEPTKHA

Jamanme 1.

Paccunratite 0TCUeTHI BEIXOJHOTO CHTHAJA y[n], IIOJyYeHHOTO CBEPTKOM
OTCYETOB BXOJHOTO CHTHAIa X[n| M HMITyJIbCHOI XapakTepucTuku h[n].

2
x{n]

-2 01 n

Pemenne:
y[ﬁ']=; hlk|x[n—k]; y[n]=h[0]x[n—0]+h[1]x[n—1]=2-x[n]—x[n—1]; T k. Bce

octanbHble h[-2]=h[-1]=h[2]=0; HenyneBbie 3HaueHus y[n] OyayT Jiexars B quanazone [0,3];

y[0]=2-x[0]-x[-1]=2-2—0=4; :
y|1|=2-x|1]-x]0|=2-0-2==-2; J.-[”} |
y[2]=2-x[2]-x[1]=2:(-1)-0=—2; L
y[3]=2-x[3]-x[2]=2-0—(-1)=L. EACINEE




BbBIINNOJIHEHHUE OIIEPALIUU CBEPTKHA

3amanne 2.

Paccunraiite oTcueThl BBIXOJHOIO CUTHANA Y[n|, HOIy4YeHHOTO CBEPTKOI
OTCUETOB BXOJHOTO CHTHaIA X[N] 1 HMITYIbCHOI XapakTepucTuku h[n].




HADPPOBDLIE ®UJIBTPbLI

M B nepsoM, ¥ BO BTOPOM CIOy4adX MOXHO BHIJEIMTH TPH 0a30BEIX
37CMEHTA, C HCMOJIE30BAHHEM KOTOPHX CTPOMTCS UHPOBOH OHALTD: 2€-
menm namsmu (3adepoicku), yMHoxcumens M cymmamop. Ycnosuue o6o-
3HAYEHHUA ITHX JIEMEHTOB NPUBEJACHH Ha pHC. 1, &, 6, B, COOTBETCTBEHHO.
B 3aBucuMocTH oT peaymsanuy 11D nox 3neMeHTOM IOHMMAETCs HIM Clie-
I{HATH3MPOBAHHAA MHKPOCXEMA, MIIK oneparop B nporpamme. Jlns npocro-
TH LIyMaMH KBaHTOBaHHs B 3THX JJIEMEHTax B JajspHeHuieM Oynem mpe-
HeOperars. BMecTo uMOPOBHX CHrHANOB B 3TOM CIy4ae MOXHO
HCII0JIF30BATh JHCKPETHRIE CUTHAJIHL,




HADPPOBDLIE ®UJIBTPbLI

JuckpeTHHR CHTHAN )(Kf;)Ha BEXojae HH(POBOTO 3j€MEHTa NAMSITH

(3aepKKH) paBeH 3aiepXAHHOMY Ha OJHH TAaKT BXOJHOMY CHTHANY:

(kfn)=3(kf — 1), (1)
rae Homep orcdeta k= 0, 1, 2, ...; ¢t — nepuoa auckpeTusaluu. B ymHo-
XKHTeNe YpOBEHE BXOLHOTO CHI'HAJIa H3MEHSCTCA B g pas:

y(kty)=as(kty). | (2)
CyMmartop ocymecTBisieT CyMMHPOBaHME HECKOABKHX BXOJHBIX CHIHAJIOB:

k) =5, (ki) + 5,(Ktp) + ..+ 5, (Kty), (3)

Ha puc. 2 B xauecTBe npHMepa NnpuBeaeHa cxeMa udposoro punsrpa
HH3KHX vacTot nepeoro nopsinka. [lopsizox nudposoro puasrpa onpexe-
JIAETCS 9UCIIOM JJIEMEHTOB IIAMSATMH.

s(k) o wKk)

Puc. 2 4




JUCKPETHOE ITPEOBPA3OBAHUE JIAIIJIACA
N Z-ITIPEOBPA3ZOBAHMUE

IIpamoe auckpeTHOE Npeodpaszopanne Jlamiaca

Kparko auckpeTHoe mpeodpasopaHue Jlamnaca (immn D-mpeodpaszoBaHue) 3alIiCHBAaeTCa

CIeIVIOIIIIM 00Pa30M:

F ' pl=L[ft|=D[f[nT]]= Zﬂ flnT]e ™™ 4)

[Io cpapHeHHNE ¢ OORUJHBEIM IIpeoOpasopaHmeM Jlammaca M4 HeMPepPHBHBIX OPHIMHATOE,
IHTEeTPal 3aMeHeH Ha CYMMY, a HellpePEIBHAL e peMeHHad { Ha TICKPeTHVIO 17,

ITpumep 1.
OmpeemiTs JICKpPeTHOE Mpeodpazop aHiie Jlammaca A e IMHAYHON (pVHKINH /(1) = 1 (1).

Pemremmie:  IIpmnMeHmE  QopMyTy — JHCKpeTHOTO  IpeodpasopaHmA  Jlammaca,  MOMVUIM:

F-i' |- p= i f[”j"]e—ﬁ'ﬂf: i {J.—pnf": 1
n=I0

_ I"
n=0 l—e ”



JUCKPETHOE ITPEOBPA3OBAHUE JIAIIJIACA
N Z-ITIPEOBPA3ZOBAHMUE

IIpsamoe qHCKpeTHOE IpeodpasoBanne Jlamiaca
Ecin m300pakeHId HelPePHEHBIX CITHATOE SBILTIOTCA CTETIeHHBIMIL VPaBHeHILIMI - f (p”),

TO I3 Oﬁp AACHITT OIICKPETHRIX {l}}’I{[{IHIfI ABICIFOTCA  ITOKA3ATCIIBHBIMIT VPABHCHIDIMIT - ﬁ P!t T.-'_\
CIIeJOBATCJIIBHO, K HIIM HEJIb 34 IIPIIMEHATE Allllapal TeOpPIOl HEIIPCPEEHBIX CHCTEM.

T -
ECTH BRECTIH HOBVIO TIEPEMEHHVI0 z=¢” | TOTJa BMECTO (4) GyIeM MMETE:

Fizi=F* p:%m: =zZ[f[nT=Y Fln]= (5)
n=I1

I7le LA COKPAIIEeHILT 3aliucl BrefeHo [ |n|=f[nT].

5TO BHIpaKeHIe TpeJcTaBIaeT coboll Z-npeodpasosaHie, KOTOPOe IIMHPOKO HCIONB3VETCA B
mITeparype HMMIIVIBCHBIX CIIcTeM. OCHOBHOE eT0 IIPeIrMVINeCTBO — KOMIIaKTHAd (popMa 3aImicI.
[Ipn mcmomp30BaHHH Z-TpeoOpa3oBaHid IONyUaeM cTelleHHbIe VpPaBHEHHd, UTO II03BOILIET
IIPHMEHATE MeTOIEI HCCTIeJOBAHILT HeIPEePHIBHBIX CHCTEeM LA THCKPETHEIX CHCTEM.

HuckperHoe nmpeoOpasopadne Jlammaca (D-mpeodpazopanue) Oonee VIOOHO A
MPOBEIEeHII AHATOT T MeK Y CBOMCTBAMIL HEIP ePRIBHEIX I HMITYIIECHELX CIHCTEM, TaK Kak B TOM II

IPVIOM CITVUae M300pakeHNd Pellle TUATO ARLAF0TCA (PVHKI eIl KOMITTeKCHOTI TTep eMeHHOTI.



HUPPOBbLIE ®UJIBTPLI

Lugpposoii uremp — 310 unpoBoe ycrpoictso Wi crocob obpa-
Oorxu 1upposeix curaanos Ha IBM, ¢ moMOmBIO KOTOPRIX OCYINECTBIIS-
eTCs BEI/IEJICHHE TI0JIE3HEIX CHTHAJOB B ONpEIeCHHOM JMana3oHe YacTorT.
[ludpoBo¥ QHIBTP BHNOAHSET TAKYI0 Xe 3ajady, Kak M aHAJOTOBHI
(GHUIBTD, BEITOJHEHHHA HA KaTylIKaX, KOHAEHCATOPAX M PE3UCTOPaXx.

Pa3in4alor nudpoBsie GUIBTPH, peaiM30BAHHEE B BHJE CHEIHANU3IM-
posanHo# IBM, srmovaiomed Babop cneunanH3MPOBAHHEIX MUKPOCXEM,
M HOpoBEe QUIBTPH, peaNH3OBaHHHEIE B BHE NPOrPaMMH A8 YHHBEp-
canpHoi OBM. Cneunamusuposannsie OBM, kax npasuio, cogepxar 3a-
NOMHHAIOIME YCTPOHCTBA H HECKONBKO apHMETHKO-IOTHYEeCKUX O)I0KOB
CIOXKEHHs M YMHOXKECHHA. YHuBepcansHsie DBM, Hanpotus, kak mpasuio,
CTPOSTCH Ha OJHOM ORICTPOEHCTBYIOIMEM IPOLIECCOPE.



HHUPPOBbLIE ®UJIBTPbLI

IlepexaToynas ) VHKIHA THCKPeTHOI0 pHIBTPA

j'[i;]:—iahl_1~{k—;rn')+ibm.r(k—m}. I{z}——}(z]Za z"y 1_{3 ZEJ 7
1) &

H{E}_}L(z] M

ITepemaTouman () VHRIEA PIUBTPA HMeeT BHI!

H(z)= 12 _ botbe + byt p by
X(z) l14+azt+az?2+--4ayzV

e nopa1oK pumrpa — Oonbiee N um A B aaHHoM cimydae 510 dopanyma BIIX-¢pum1pa.

Ecmi 3HaMeHATeNh papeH emiHIIie, TO momyaaeMm dopaymy KID-drmeipa (Gez olparHoi
CBS3H).



HADPOBbLIE ®UJILGTPLI

ITepegaTosHAA (JVHKITHA PHIETPa HMeeT BH:

_ F{ E} . IE'O + bli"_l + ng_E + -4 b,ﬁ,,rE_N
X(z) l+az7V+apz 2+ -+ ayzM

H(z) (10)

e NopATOK (PHbIpa — Gonbliee N M. B gaHHOM cirydae 510 (popanma BIIX-pHsTpa.

EcmH 3HaMeHaTeTb paBeH eqUHHIlE, To momydaeM (opaniry KITK-gpumbipa (Ge3 obpaTHOH
CB3H).

KHX-pumbTp (¢ KOHeTHOI HMITYIIE CHOH XapaKTepHCTHKO, HepeKyp CHBHBI (PHITETP) — OTHH
H? BHIOB AMeKTPOHHBIX (JINMBTPOR, XapakTepHoH ocoGeHHOCTBI) KOTOPOTO ARIAETCA
OTPAHIMEHHOCT: TI0 BpeMeHH ero HMITILCHOH XapaKTepHCTHKH (¢ KAKOro-TO MOMeHTa
BjpeMeHH OHA CTAHOBHTCA TOMHO PABHOI HYIO). 3HaMeHATeh MepeqaToaHON (VHKITH TaKOTO
(pHIBETPAa — HeKaA KOHCTAHTA.

BHX-pieTp (¢ OeCcKOHEMHOH HMIVILCHOH XapPaKTepHCTHKOH, PeKYPCHBHBIH (PHIBTP) —
EKTPOHHBIH (PHIBTP, HCTIONB3YIOMHA 0JHH HIH JoJlee CBOHX BBIXOIO0B B KauecTBe BX0/Ja, TO
ecTb 00pazyeT 0GPATHVH) CBA3b. (OCHOBHBIM CBOMCTBOM TAKHX (JHIBTPOB ABIAETCA TO, UTO HX
HMITYTIL CHAA TTepeX0IHas XapaKTepHCTHRa HMeeT JeCKOHEUHYI JTHHY BO BpeMeHHOH 00/TacTH,
a IepeqaTotHad (yHKIIA HMeeT JpodHo-PalHOHATLHRET BHA. TakHe (PHILTPEI MOTYT GBI KaK
AHATIOT OBBIMH, TaK H LTH(P OBBIMIL



HADPOBbLIE ®UJILGTPLI

3ananune 3.
[Io 3aganaeM BxomHoit x(n) ={0,1,2,3,0,0,...}
n Berxoquoi y(n) = {1,0,1,2,0,0,0,...}

IOCIIeJOBATEIFHOCTSIM HANTH IepeTaTOYHYI0 QYyHKINIO PIUIhTpa.



HADPOBbLIE ®UJILGTPLI

3amanne 3.

[Io 3aganneiM BxogHoit x(n) =1{0,1,2,3,0,0,...}
u Beixoguoit y(n) = {1,0,1,2,0,0,0,...}
IIOCIIeIOBAaTEIFHOCTIM HAITH NepeIaTOUHYI0 (PYHKIIHIO QILTETpA.

Pemenne:

Zym) Y2 YNobazt
Zx(n))  X(@) 1420 apz ™

H(z) =

. _z_1+22‘2+3z‘3_22+22+3
(2) = 142z 24+2z73  z234z42°

(‘]I{CJII’ITEJIL H 3HaAaMCHATCJIb YMHOZKIJIH Ha ZE)



HADPOBbLIE ®UJILGTPLI

3ananne 4.

CrpyKTypHas cxeMa JUCKPETHOI CUCTEMBI I0OKa3aHa Ha PUCYHKE.

YeMy paBHa QyHKITHS IIepeadl 3TOH CHCTEMBI?



HADPOBbLIE ®UJILGTPLI

3amanne 4.

CrpykTypHas cxeMa JUCKPETHOH CHCTEeMBI TOKa3aHa Ha PHCYHKE.

YeMmy paBHa (QpyHKIIHS IIepeTadnl 3TOH CUCTEMBI?

Pemenne:

o _05+06z7 _052+06
&) =T"08, 7" 7z -08




HADPOBbLIE ®UJILGTPLI

Jamanne S.

0.5z + 0.6
z — 0.8

HapHCOBAaTh CTPYKTYPHYIO cXeMy (PILUThTpa.

[To mepemarounoii pyukrmmn H(z) =



HADPOBbLIE ®UJILGTPLI

3amaHHbe 5.
0.5z + 0.6

z — 0.8
HapHCOBaTh CTPYKTYPHYIO CXeMy (PIIBTpA.

Pemenne:

Ilo nepenarounoii pyukunn H(z) =

ey 2052106 05+ 0.6z7*
() =——"08 T - o081




HADPOBbLIE ®UJILGTPLI

3ananne 6.
[Io nmepenatounoii GpyHKIIHI

7z +0.6z+ 0.1
H(z) =

z¢ — 0.8z — 0,3

HapHCOBAaTh CTPYKTYPHYIO CXeMy (PIIIbTpa.



HADPOBbLIE ®UJILGTPLI

3ananaune 7.

CTpYKTypHaSI CXCMa I[I'ICKpCTHOﬁ CHCTCMbI ITOKAd3dHa Ha PHCYHKC.

1/4

x(k) (k)
x(k—1

x(k—2)

x(k—3)

Yemy paBHa (pyHKIHS IIepedadll 3TOI CUCTEMBI?



HADPOBbLIE ®UJILGTPLI

3ananne 8.
[Io 3agannsM BxogHont x(n) =1{0,1,0,5,1,0,...}
u Beixoauoit y(n) = {1,0,1,0,4,0,0,...}

IOCIIEA0BATEILHOCTAM HallTH IepeIaTOUHYI0 PYHKINIO QIIBTpa.
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