HUD®POBASA OBPABOTKA CUT'HAJIOB
Bapuanr 1

1. Yem omnuyaroTcsi aMIUIMTYIHBIA CHEKTpP JuUcKpeTHoro curHaina m AUX? Kak wux
paccuurars?

2. Eciy BXOJHOM CUTHAJI COAEPKUT 16 OTCUETOB, UMITYJIbCHASL XapaKTEPUCTHUKA COACPIKUT
14 oTcueToB, TO CKOJILKO OTCUETOB OyJeT coepkarh BhIXOAHON curHain? [louemy?

3. UYro noHMmaroT noA "MHOXKHTEIEM NOBOpOTa' NHpH peanu3anuu  256-TO4edHOro
anroputma bBI1D?

4. lcxonHas yacToTa OUCKpeTu3anuu paBHa 48 kl'l, Mpou3BOAUTCS €€ MOHMKEHHUE B 6
pasza. B xakoM u3 mepeyuciaeHHbIX cliydyaeB MOKHO oOoituck 6e3 ®HY, orpaHuyuBIINCH

0TOpaChIBAHUEM <JIUIIHUX) OTCUETOB?
a) €CJIM U3BECTHO, YTO CIIEKTP BXOAHOTO CUTHAJIA JISKUT B mojioce yacToT oT 0 1o 8 kI'1;
0) ecu U3BECTHO, YTO CIEKTP BXOAHOTO CUTHAIA JICKUT B Tojioce 9acToT oT 0 10 4 kI'11;
B) €CJIM U3BECTHO, YTO CHEKTP BXOJHOTO CUTHAJA JISKUT B Tojioce yactoT ot 0 10 6 k1’1
r) HU B KakoM, ®HY ny>keH B 11000M ciydae.
5. ®unbTp KaKoTo THIIA U MOPSIIKA ONMUCHIBAST TiepenaTouHast (yHKITUS BUJIA:
H(z)=cotc z ' +eyz ezt ?

a) peKypCHUBHBIN (GUIBTP 3 MOPSIKA;

0) pexypcuBHbIN QUIBTP 3 MOps/IKa MPU KAaHOHUYECKOM Popme peann3aliny;
B) HEPEKYPCUBHBIN HUIBTP 3 MOPSAIKA;

') pEKypCHUBHBIN (PUIIBTP 4 TOpsIKa MPU KaHOHUYECKOU popme peatnsaluy;
1) HEpEKyPCUBHBIN PUIIBTP 4 TOpsIIKa.

3agaua Nel: paccuuTaiiTe OTCYETHI BBIXOJHOIO CHUTHajda y[n], MOJYYEHHOTO CBEPTKOMU
BXOJTHOTO OTCUETOB CUTHAJIa X[Nn]| U UMITYJILCHOM XapakTepucTuku h[n]:

22 x(k| vik)
11
i[n]

-2 41 n

3apaua Ne2: CrpykTypHas cxema JUCKPETHOM CHUCTEMBbI IMOKa3aHa Ha PUCYHKE (BBIIIE
CIIpaBa), 3aMUIINTE Nepeaarounyto GyHkuuo H(z) 3Tol cuctemsi.



OUPPOBASA OBPABOTKA CUTHAJIOB

Bapuanr 2

1. Yto nenaer cucteMa ¢ UMITYJIbCHOM XapaKTEePUCTUKON A [n]:é[n]+%5 [n—4] ?

2. JIucKkpeTHbI CUTHAJ X[]|, OTIMYHBIM OT HyJs Ha orpe3ke [-3, 12], cBopaumBaercs ¢
UMITYJIbCHOM xapakTepucTukod h[], omimuHoi oT Hynst Ha otpe3ke [-2, 3]. Hailinute
OTPE30K, HA KOTOPOM MOXKET OBITh OTJIMYEH OT HYJS pEe3YIbTUPYIOIIMIA cUrHaN Y[ ].

3. BepxHss udactota B cnekrpe curHaina paBHa 1.8 MI'm. Uemy paBeH MakcHMalabHO
JOIMYCTUMBIN IIar JIMCKPETU3alMi, MPU KOTOPOM BO3MOXKHO TOYHOE BOCCTAHOBJICHUE
CUTHaJ]a 1O ero JuckpeTrHbiM orcueram? (HepaBenctBa 111 BbIOOpa 4acTOTHI
JUCKPETU3ALNH CUUTATh HeCMPOSUMU).

4. Eciu UMITyJIbCHAsI XapaKTEPUCTUKA TUCKPETHOTO (PUIIBTpa UMEET OECKOHEYHOE YHCIIO
HEHYJIEBBIX OTCUETOB, TO OHA OMUCHIBAET:

a) HEpEKyPCUBHBIN QUIIBTD;

0) UIBTp HIKHUX YaCTOT;

B) NIOJIOCOBOM (PUIIBTP;

I') pEeKYPCUBHBIN QUIBTD;

1) GUIBTP BEPXHUX YACTOT.
5. JIuneriHas cucrema HEyCTOMYMBA, €CIIA BBIXOJAHOU CUTHAIL:

a) paBeH | mpu MHOOBIX HAYATBHBIX YCIOBHSIX;

0) Bo3pacTaeT Mpu J00bIX HAYaJbHBIX YCIOBUSIX;

B) 3aTyXaeT MpHU JIOOBIX HAYAIbHBIX YCIOBUSIX;

I') CTpEeMUTCS K OECKOHEUHOCTH P JTIOOBIX HaYaJbHBIX YCIOBHSIX.
3agaya Nel: paccuuTailiTe OTCUYETHI BBIXOJHOTO CHMrHaja y[n], MOJy4EeHHOTO CBEPTKOU

BXOJTHOTO OTCUETOB CUTHAJa X[n| U UMITYJILCHOM XapakTepucTUku h[n]:
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3agaya Ne2: mo 3amanHOM BxomHoM  X[]={1,0,3,5,1,0,0, ..} ®W BBIXOIHOHU
nocaenoBarenbHocTsIM y[]={0, 1, 3, 0, 5, 0, 0, ... } Halitu nepenarounyr ¢pynkuuo H(z)
¥ HApHCOBaTh CTPYKTYPHYIO CXeMy (HIIBTpa.



HUD®POBASA OBPABOTKA CUT'HAJIOB
Bapuanr 3

1. YUem omiiMyaeTcsi SHEPrETUUECKHUI CIIEKTP JUCKPETHOIO CUTHANA OT aMIutuTyaqHoro? Kak
UX PacCUUTATh?

2. Ecny BXOJHOM CUTHAI COAEpKUT 10 OTCUETOB, UMITYJIbCHASL XapaKTEPUCTHUKA COACPIKUT
5 OTCUETOB, TO CKOJILKO OTCUETOB OYJET COAEPKaTh BIXOHOM curHain? [louemy?

3. UYro noHmmaroT noA "MHOXHTENIEM NOBOpoTa' mpu peanuszanuu  S512-toueuHoro
anroputma bBI1D?

4. HcxonHas 4acTora IuUCKpeTu3anuu paBHa 24 kl'1, mpou3BOOUTCS €€ NMOHWKEHUE B 3
pasza. B xakoM u3 mepeyuciaeHHbIX cliydyaeB MOKHO oOoituck 6e3 ®HY, orpaHuyuBIINCH
0TOpaChIBAHUEM <JIUIIHUX) OTCUETOB?

a) €CJIM U3BECTHO, YTO CIIEKTP BXOJHOTO CUTHAJa JISKHUT B mosioce yacToT oT 0 1o 8 kl'i;
0) ecu U3BECTHO, YTO CIEKTP BXOAHOTO CUTHAIA JICKUT B Tojioce 9acToT oT 0 10 4 kI'11;
B) €CJIM U3BECTHO, YTO CIEKTP BXOIHOI'O CUTHAJIA JIEXKHT B rosoce yactot ot 0 10 6 kl'1;
r) HU B KakoM, ®HY ny>keH B 11000M ciydae.
5. Hudposoit puabTp KaKOTO THUIIA U MOPSIAKA OMUCHIBACT NiepenaTouHas QyHKITUS BUJIA:
H(z)=cy+c, z ez ez ?

a) peKypCHUBHBIN (GUIBTP 3 MOPSIKA;

0) pexypcuBHbIN QUIBTP 3 MOps/IKa MPU KAaHOHUYECKOM Popme peann3aliny;
B) HEPEKYPCUBHBIN HUIBTP 3 MOPSAIKA;

') pEKypCHUBHBIN (PUIIBTP 4 TOpsIKa MPU KaHOHUYECKOU popme peatnsaluy;
1) HEpEKyPCUBHBIN PUIIBTP 4 TOpsIIKa.

3agaua Nel: paccuuTaiiTe OTCYETHI BBIXOJHOIO CHUTHajda y[n], MOJYYEHHOTO CBEPTKOMU
BXOJTHOTO OTCUETOB CUTHAJIa X[Nn]| U UMITYJILCHOM XapakTepucTuku h[n]:

-2 01 n

3agaua Ne2: CrpyKTypHas cxeMma JUCKPETHOW CHCTEMbI MOKa3aHa Ha PUCYHKE (BbIIIE
crpaBa), 3anuiuTe nepeaarounyto ¢pynkuuto H(z) 3Toit cuctemsl.



HUD®POBASA OBPABOTKA CUT'HAJIOB
Bapuanr 4

1. Yto nemaer cucremMa ¢ UMITyJIbCHOM XapakTepucTukon hl[n]=0[n+2] ? IloarBepaute
3TO Ha MpUMeEpeE.

2. JIuCKkpeTHBIN CUTHAN X[], OTIMYHBIA OT HyJnsl Ha OTpe3ke [-4, 5], cBopaumBaercs ¢
UMITYJIbCHOM XapakTepucTukod h[], ommuHoil or Hyns Ha otpeske [-4, 2]. Haiinute
OTPE30K, Ha KOTOPOM MOXKET OBITh OTJIMYEH OT HYJIS pe3yIbTUPYIOMIMMA curHai y[].

3. Uto Oymer, ecinm dYacTOTy Cpe3a AaHTH-aJJMaCHHTOBOTO (DUIIBTpa BBIOpPATh BBIIIEC
MOJIOBUHBI YaCTOTHI IUCKPETU3AIUN ]

4. 3a CYET 4Yero CHIKACTCSA 4YHUCIO apu(METHUYECKUX OIepaldid MpU HCIOJIb30BAHUU
anroputmMoB bI1D?

a) 3a CYeT KCIOJIb30BaHUS CUMMETpHUHU, KoTopoi obOmamaer [IID BemecTBeHHOrO
CUTHAJIA;

0) 3a cueT ONTUMAJILHON OpraHU3alluK BHIYUCIICHUH;
B) 32 CUET CHM)KEHHS] TOUHOCTU BBIYMCIICHUM.

5. BBI6CpI/IT€ BCC TIPABUJIBHBIC YTBCPKACHUA O CBOMCTBaxX aHAJIOIOBOTO curbaalia,
BOCCTAHOBJICHHOI'O IIO AUCKPETHBIM OTCUCTAM COITIACHO TCOPEMEC KoTenrHukoBa.

a) eClii JUCKPETHBIH CHUTHAJI COJEPKUT KOHEYHOE YHCJIO HEHYJEBBIX OTCYETOB,
BOCCTAHOBJICHHBI aHAJIOTOBBIM CUTHAJ OyJAeT UMETh KOHEUHYIO IJTUTEIbHOCTD;

0) BOCCTAaHOBJIICHHBIM aHAJOTOBBIA CHUTHAJl MMEET CIEKTP, pPaBHBIM HYIO, B
JIAAIa30HE YacTOT OT YacTOThl HallKBUCTA 10 YaCTOTHI AUCKPETU3ALINH;

B) BOCCTAHOBJICHHBI aHAJIOTOBBIA CHUTHAJI HMMEET CIEKTP, PAaBHBIA HYJIO, Ha
4acTOTaXx, MPEBBIIIAIONINX YaCTOTY AUCKPETU3ALINH;

) MyJIbCAllMd BOCCTAHOBJIEHHOIO aHAJOTOBOTO CHUTHAJIa SIBIISIOTCS PaBHOMEPHBIMU
(MMEI0T OIMHAKOBYIO aMILIUTY/y Ha BCEX y4acTKaX BPEMEHHOU OCH);

)  NOyJabCaldd  BOCCTAHOBJIIEHHOIO  aHAJOTOBOTO  CUTHaJAa  SIBJSIOTCS
HEPAaBHOMEPHBIMU, UX aMILIUTY/a BO3pACTAaeT BOIM3U PE3KUX MEpenaoB YPOBHs CUTHAA.

3agaya Nel: CKOJIBKO YMHOXEHUH HYKHO IPOU3BECTH, YTOOBI pPACCUUTATh CBEPTKY
BXOJHOIO CHTHaJa M3 5 OTCYETOB M HMMIYJIbCHOW XapaKTEPUCTHUKU U3 3 OTCYETOB?
[TonTBEepauTe 3TO HA MPUMEDE.

3agaya Ne2: no 3amanHod BxoaHou x[]={1,0,4,1,0,2,0, ..} U BBIXOAHOH
nocnenoBarensHoctsM y[]={0, 1, 4, 0, 7, 0, ... } HaliTu nepenarounyto pynkuuro H(z) u
HApHUCOBATh CTPYKTYPHYIO CXeMY (pUIIbTpA.



OUPPOBASA OBPABOTKA CUTHAJIOB

Bapuant 5

1. Yto nenaer cucteMa ¢ UMITYJIbCHOM XapaKTEePUCTUKON A [n]:é[n]+%5[n +3] ?

2. JIuckpeTHbI CUTHaNI X[]|, OTIMYHBIM OT HyJs Ha orpe3ke [-1, 14], cBopaumBaercs ¢
UMITYJIbCHOM Xapaktepuctukoi h[], omimmuHodt ot Hyns Ha otpeske [-1, 3]. Kaxoe
HanOOJIbIIEE YNCIO HEHYJIEBBIX OTCYETOB MOXKET COJIEPKATh PE3YABTUPYIOLIIUN CUTHAI?

3. Bepxussi yactora B cnekrpe curHaia pasHa 2.4 MIm. Uemy paBHa MHUHHUMAJIBHO
JOMYyCTUMasl 4acToTa JUCKPETU3AIMHU, MPU KOTOPOM BO3MOXKHO TOYHOE BOCCTAHOBJICHUE
CUTHAaJa MO €ro JUCKPETHBIM OTcUeTam?

4. [IpuMeHeHre OKOHHBIX (PYHKIIMI Mpu peanu3anuu uudpoBoro Guibrpa NpUBOIAUT K:

a) YMEHBLIEHUIO YypOBHS myinbcanuii AYX B mojoce MNponycCKaHus W W I0JOCE
MOJIABJICHUS U PACILIUPEHUIO MTEPEXOTHOM MOJIOCHI;

0) YMEHBILIEHUIO YPOBHS MyJlbCalluid 0€3 M3MEHEHUsI TPaHUll MOJIOC MPOMYCKaHUS U
MOJIABJICHUS;

B) YMEHBIICHUIO YpOBHs mynbcauii AUX B nmosioce nonasieHus 0e3 U3MEHEHUS YPOBHS
B I10JIOCE MPOITYCKAHMS ¥ PACHIUPEHUS] IEPEXOTHON MOJIOCHI;

I') YMEHBIIEHUIO YPOBHS Myhbcauuii AYX B mojoce nojasiieHus 0€3 U3MEHEHUs YPOBHS
B II0JIOCE MPOITYCKaHUS U PACIIMPEHUS IIEPEXOAHOMN MOJIOCHI;

1) YMEHBIIICHUIO YpOBHs myibcanuii AYX B monoce mporyckaHus 0e3 HW3MEeHEHUs
MEPEXOAHOM MOJIOCHI;

e) nuneapuzanun GUX 6e3 nzmenenus napamerpo AUX.

5. JluckpeTeH WiIM HENpPEepPhIBEH IO YacTOTE€ AaMIUIMTYIHBIA CIEKTP MPOU3BOJIBHOTO
JMCKPETHOTO CUTHaJa?

a) TUCKPETEH;

0) HENpephIBEH;

B) 3aBUCHT OT ...

') MOXXET OBITH JIFOOBIM.

3agaya Nel: paccunmraiiTe OTCUETBI BBIXOAHOTO CHTHAJIA y[n], MOJXYYEHHOTO CBEPTKOU
BXOJTHOTO OTCUETOB CUTHAJIA X[Nn| U UMITYJILCHOM XapakTepucTuku h[n]:

I | 1 11

x[u] Lf‘;;I I h[n] I II

-2 01 3n -2 0123n

3agaya Ne2: mo 3amanHOM BxomHoM  X[]={1,0,2,0,5,3,0, ..} ®W BBIXOIHOHU
nocienoBarenbHocTsIM y[]={0, 2, 0, 2, 5, 1, ... } HaliTh nepeaarounyro ¢pynkuuo H(z) u
HAPHCOBATh CTPYKTYPHYIO CXeMy (HIIBTpa.



HUD®POBASA OBPABOTKA CUT'HAJIOB
Bapuanr 6

1. JIy1s 4ero uCHoiab3yrTCs KOPPEISIMOHHAS MallliHa U CBEpToYHasi? B 4eM cocTouT ux
omnumne?

2. Eciy BXOIHOM CUTHAJI COJAEPKHUT 8 OTCUETOB, UMITYJILCHASI XapaKTEPUCTUKA CONEPIKUT 3
OTCYETOB, TO CKOJIBKO OTCUETOB OYyIET CopepKaTh BhIXoAHOM curHai? [louemy?

3. Jlng aHanu3a Kakux CUTHAJIOB HEnmpurogaHo npeodpaszoBanue Oypre? [louemy??

4. NcxonHas yactoTa AucKpeTu3anuu paBHa 24 kl'1, TpoU3BOAUTCS €€ MOHUXKEHHUE B 2
pasza. B kakoM u3 MmepeynciaeHHbIX cllydaeB MOKHO oOoituck 6e3 ®HY, orpaHuyuBIINCH

0TOpachIBAHUEM «JIUIIHUX)» OTCYETOBR?
a) €CIIM U3BECTHO, YTO CIEKTP BXOAHOI'O CUTHAA JIEKUT B Iojoce 4yacToT oT 0 10 8 kI'i;
0) eciu U3BECTHO, YTO CIEKTP BXOAHOIO CUTHANA JIEXKUT B mojoce yacToT oT 0 10 4 xI'u;

B) €CJIM U3BECTHO, YTO CHEKTP BXOJHOTO CUTHAJA JISKUT B Tojioce 4yacToT oT 0 10 6 kI'1r;

r) HU B kKakoM, @HY Hy>keH B 11000M ciydae.
5. ludpoBoit GuIbTp KAaKOTO THIIA U TTOPSIIKA OMMCHIBACT TIepeaTouHast (PYHKITUS B!
H(z)=c,+c, zfl+c2272+c4zf4 ?

a) peKypCHUBHBIN QUIBTP 3 MOpsi/IKa;

0) pexypcuBHbBIN QUIBTP 3 OpsIKa MPU KAaHOHUYECKOU Popme pealin3aliny;
B) HEPEKYPCUBHBIN (GUIBTP 3 MOPSIKA;

') pEKypCHUBHBINA (PHIIETP 4 TIOps/IKa MPU KAaHOHUYECKOUW (popme peatns3auy;
1) HEpEKypPCUBHBIN QUIBTpP 4 mopsiiKa.

3amaua Nel: paccuuraiiTe OTCUETBl BBIXOJAHOTO CHTHAJIa y[n], MOJIYYEHHOTO CBEPTKOMU
BXOJIHOTO OTCUETOB CHTHaJa X[n] ¥ UMITYyJIbCHOU XapakTepucTuku h[n]:

Ty
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2 2 Qg ay ) ag Ay
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Y

3agauya Ne2: CrpykTypHas cxemMa JUMCKPETHOM CHCTEMbl MOKAa3aHa HAa PHUCYHKE (BBILIE
CIpaBa), 3anuiuTe rnepeaarounyro Gyakiuto H(z) 3Toit cuctemsi.




HUD®POBASA OBPABOTKA CUT'HAJIOB
Bapuanr 7
1. Kakue mudposbie GUIBTPHI HA3bIBAIOTCS CIICIIMATIBHBIMU?

2. JIMCKpeTHBIM CHUTHAJ X[]|, OTIMYHBIM OT HyJsA Ha orpeske [-5, 12], cBopaumBaercs ¢
UMITYJIbCHOM Xapaktepuctukod h[], ominuHoit ot Hyns Ha otpeske [-2, 5]. Kakxoe
HanOOJIbIIIEE YNCIIO HEHYJIEBBIX OTCUYETOB MOXKET COIEPKATh PE3YIbTUPYIOIINNA CUTHAT?

3. AHaJoroBBI CHUTHAJ, CIEKTP KOTOPOTO pPaBEH HyJIO Ha yactorax Beime 30 M,
nucKkpetusupyercss ¢ nepuogom 31.25 Hc. B kakol mojoce 4acTOT — CHEKTP
JTUCKPETU3UPOBAHHOTO CHTHaja He OyleT uckakeH? BBeauTe TOYHOE 3HaU€HUE BEpPXHEH
IpaHULIbl 3TOM MOJIOCHI YaCTOT?

4. Ilpu 00paOOTKE CHUTHAJIOB MPUXOAUTCA YBEIUYMBATh WM YMEHbIIATh YacTOTYy
JTUCKPETU3aIMK CUTHAIOB. UTO MpOon3BOAUT QYHKIMS TeUMAIIH?

a) IMOBBIIACT YUCTOTY ANMCKPCTU3ALUN B IICJIOC YHCJIO pa3;

6) HU3MCHCHHC YaCTOThI AUCKPCTHU3aINH B ITPOU3BOJILHOC YHCJIO Pa3,
B) IMOHMKCHHUEC YaCTOThI AUCKPCTU3allNH B LICJI0C YHUCIIO pa3;

B) IMOBBIICHUC YAaCTOTHI JUCKPCTHU3AIUU B IIPONU3BOJIBHOC YHCJIO pas.

5. CKOIbKO YMHOXXEHUW HYXHO TPOU3BECTH, YTOOBI PACCUUTATh CBEPTKY BXOHOTO
CUTHAJa U3 5 OTCUETOB U UMITYJIbCHON XapaKTEPUCTUKHU U3 3 OTCUETOB?

a) §; 0) 14;
B) 15; I') HET MPaBUJILHOTO BApUAHTA.

3agaua Nel: YUemy paBHa dHEprusi JaHHOTO CUTHaIa HA OECKOHEUYHOM HHTEpBasie?

H()={3 =
0, k<O.
3agaya Ne2: mo 3amanHoW BxomHou Xx[]={1,0,7,1,0,3,0, ..} ®W BBIXOJHOU

nocienoBarenbHocTsM y[]={0, 1, 3, 0, 4, 0, ... } HaliTu nepeaarounyro ¢pynkuuo H(z) u

HAPHUCOBATh CTPYKTYPHYIO CXeMy (HIIBTpA.



HOUPPOBASA OBPABOTKA CUTHAJIOB
Bapuant 8

1. Yto takoe aexkonBomonua? Kak oHa ocyuiecTBiseTcs?

2. VnatepBan nuckperusanuu AaHHbIX paBeH 0.04 c¢. Undopmarus kakoi MakcUMalbHOU
YaCcTOThI MOXKET MIPUCYTCTBOBAThH B ATUX JIAHHBIX (B repiax)?

3. Uem ommmuarorest BUX-punbrpst ot KUX-punsrpoB?

4. Ecu B aHaoroBoii cucteMe MpOM3BOJIbHAS 3ajepKKa T0JaBaeMOT0 Ha BXOJl CHTHAja
MPUBOIUT JIUIIh K TAKOW K€ 3aJIEP)KKE BBIXOJHOTO CHUTHAjla, HE MEHSIS ero (opMbI,
CHUCTEMA HA3hIBAECTCS?

a) CTallMOHAPHOW;

0) HecTalMOHAPHOW;

B) IapaMeTPUUECKOM;

I') CUCTEMOH C IEpEMEHHBIMU ITapaMeTpaMH.

5. Uro noHmMaroT nox ""MHOXKHTENIEM IOBOPOTA' Ipu peann3anud N-TOYEYHOTrO
anroputma bIID? ?

a) sin(27/N);
0) 2x/N;

B) exp(j27/N);
r) cos(27/N).

3amaua Nel: paccunraiiTe OTCUETBI BBIXOAHOTO CHTHAJIa y[n], MOJIYYEHHOTO CBEPTKOU
BXOJTHOTO OTCUETOB CHUTHAJIa X[Nn]| U UMITYJILCHOM XapakTepucTuku h[n]:

2 2
) 1
x[u] 172 h[i]

2 01 3n -2 0123n

3agaua Ne2: Yemy paBHa cpeHssi MOINHOCTh JAaHHOTO CHUTHajJa Ha OECKOHEYHOM
uHTEpBaje?

1
x(k)={ 3"
0, k<O.

k=0,



HOUPPOBASA OBPABOTKA CUTHAJIOB
Bapuant 9

1. Uto memaeT cucreMa ¢ UMIYJIbCHOW XapaKTepucTukou hln|=38[n—1] ? IloarBepaute
3TO Ha MPUMEDE.

2. Ecnu BXoHOM cUTHAJ cOEepKUT S0 OTCYETOB, UMITYJILCHASI XapAKTEPUCTUKA COJCPKUT
15 oTcueToB, TO CKOJILKO OTCUETOB OYy/ET cojiepKarh BbIxoiHOU curHain? [Touemy?

3. YUem uu¢poBbie HEpEeKypCUBHBIE (PUIIBTPHI JIyUIlE PEKYPCUBHBIX?

4. lcxonHas yactora IuCKpeTu3auuu paBHa 24 kl'L, Mpou3BOAWTCS €€ MOHMKEHUE B 4
pa3a. B kakom M3 mepeunciaeHHbIX CIy4aeB MOXHO oboiituck 6e3 ®HY, orpannuuBIINCH
0TOpachIBAaHUEM «IMIITHUX)» OTCUETOB?

a) €CJIM U3BECTHO, YTO CIIEKTP BXOJHOTO CUTHAJa JISKHUT B nosioce yacToT ot 0 1o 8 k'
0) eciu U3BECTHO, YTO CIIEKTP BXOJHOTO CUTHAJIA JIEKUT B nosioce yactot ot 0 1o 6 xI'm;
B) €CJIM U3BECTHO, YTO CIEKTP BXOJHOI'O CUTHAJIA JIEXKHUT B mosoce yactot ot 0 g0 3 kl';
r) Hu B kakoM, ®HY Hy>XeH B 11000M ciydae.

5. ®unbTp KaKoTo THIIA U MOPSIIKA OMUCHIBACT TiepenaTouHast (yHKITMS BUJIA:

-1 -3
Cotciz +c3z 9
= - )

H(z)

l—c,z

a) HEpEKYPCUBHBIN QUIbTp 3 MOpsiAKa;
0) pekypcHuBHbBINA QUIBTP 3 MOps/IKA MPU KAaHOHUYECKOU opme peann3alny;
B) HEPEKYPCUBHBIN (DUIBTP 2 MOPSAIKA;
I') pEKypCHUBHBIN PUIIBTP 4 OpsiJiKa MPU KaHOHUYECKOU popme peasinsaiuu;
1) HET MPaBUIILHOTO BapUaHTa OTBETA.

3agauya Nel: paccuuTaiiTe OTCYETHI BBIXOJHOIO CHTHajda y[n], MOJYYEHHOTO CBEPTKOM
BXOJTHOTO OTCUETOB CHUTHAJIa X[Nn]| U UMIYJILCHOM XapakTepucTuku h[n]:

-1

3agaua Ne2: CrpykTypHas cxema JUMCKPETHOM CHCTEMbI MOKAa3aHa HAa PHUCYHKE (BBILLIE
CIpaBa), 3aMuInuTe nepeaarounyto ¢pyakiuto H(z) 3Toit cuctemsl.



HUD®POBASA OBPABOTKA CUT'HAJIOB
Bapuant 10

1. Kakyo wuHpOpMaIuioO copepx ar HMIYJIbCHAs, YacTOTHAsT M  MEePEeXOaHast
XapaKTePUCTUKH LIUPPOBBIX PUIBTPOB?

2. JluckpeTHbId cUrHal X[]|, OIMYHBIA OT HyJsl Ha OoTpe3ke [-6, 15], cBopaumBaeTcs c
UMIYJIBCHON xapakrepucTukoi h[], ommmuHoi oT Hyms Ha otpe3ke [-4, 3]. Kakoe
HaMOOJIBIIIEE YNCIIO HEHYJIEBBIX OTCYETOB MOXKET COJIEPXKATh PE3YAbTUPYIONTUN CUTHAI?

3. AHanoroBblii CHUrHaJ, CIEKTP KOTOPOrO paBeH HyJIO Ha yactorax Beime 50 MI'h,
JTUCKpeTu3upyercs ¢ mnepuoaoM 31.25 Hc. B kakoil mojioce 4YacToOT — CHEKTP
JTUCKPETU3UPOBAHHOTO CHUTHAajla He OyneT uckakeH? BBemuTe TOYHOE 3HAYCHUE BEepxXHEH
I'PAaHMITBI 3TOH MOJIOCHI YaCTOT?

4. Tlpu o0OpaOOTKE CUTHAJIOB NPUXOAUTCSA YBEIWYUBATH WIM YMEHbBIIATh YaCTOTY
JUCKPETHU3alMK CUTHAIOB. UTO Mpon3BOaUT GYHKIMS NEPEIUCKPETH3AUU?

a) MOBBIIIAET YUCTOTY AUCKPETH3ALMHU B LIEJIO€ YUCIO Pas;

0) U3MEHEHUE YaCTOThl JUCKPETU3ALMH B IPOU3BOIBHOE YHUCIIO pas3;
B) MOHMXEHUE YaCTOThI IUCKPETU3ALMU B 1I€JI0€ YUCIIO pas;

B) HOBBILLIEHNE YaCTOThI JUCKPETU3AIMHU B IPOU3BOJIBHOE YHCIIO Pa3.

5. CKOJIIbKO YMHOXXEHUH HYXHO TPOU3BECTH, YTOOBI PACCUUTATh CBEPTKY BXOJHOTO
CUTHAJIa U3 5 OTCUETOB U UMITYJILCHON XapaKTEPUCTUKHU U3 3 OTCYETOB?

a) §;

0) 14;

B) 15;

I') HET MPaBUJILHOTO BapUaHTA.

3apaua Nel: Uemy paBHa HEprusi JaHHOTO CUTHaIa HA OECKOHEUHOM HMHTEpBaJie?

1

> .
r(k)={3 F=0
0, £k<0.
3amaua Ne2: mno 3amanHo BxomHou x[]={1,0,1,3,0,4,0, ..} u BBIXOIHOH

nocienoBarensHocTsM y[]={0, 1, 0, 3, 3, 0, ... } HaliTu mepenarounyto pynkuuro H(z) u

HApHUCOBATh CTPYKTYPHYIO CXeMY (UIIbTpa.



HUD®POBASA OBPABOTKA CUT'HAJIOB
Bapuanr 11
1. Yem otnmuaercs Gpa3zoBblil ciekTp auckpetHoro curHana u GUX? Kak ux paccuurars?

2. Ecm BXOIHOW CUTHAN W MMITYJIbCHAs XapaKTEpUCTHKA COAEpKar mo 15 orcueros, TO
CKOJIBKO OTCYETOB OyJIeT cofiepkaTh BbixoaHou curnan? [louemy?

3. Uro monuMmaroT mnop '"MHOXHTeneM IoBopora' mnpu peanuzauuu 1024-ToueyHOro
anroputma bII1D?

4. NcxonHas yactoTa JuUCKpeTu3anuu paBHa 64 kI'1, TpoU3BOIUTCS €€ MOHUKEHHUE B 8
pasza. B kakoM u3 MmepeynciaeHHbIX cllydaeB MOKHO oOoituck 6e3 ®HY, orpaHuyuBIINCH

0TOpaChIBaHUEM <JIUIIIHUX)» OTCUETOB?
a) €CJIM U3BECTHO, YTO CIIEKTP BXOJHOTO CUTHAJA JISKHUT B mosioce yacToT ot 0 1o 8 k'
0) eciu U3BECTHO, YTO CIEKTP BXOAHOIO CUTHANA JIEXKUT B mojoce yacToT oT 0 10 4 xI'u;
B) €CJIM U3BECTHO, YTO CHEKTP BXOJHOTO CUTHAJA JISKUT B Tojioce 4yacToT oT 0 10 6 kI'1r;
r) HU B kKakoM, @HY Hy>keH B 11000M ciydae.
5. ludpoBoit GuIbTp KAaKOTO THIIA U TTOPSIIKA OMMCHIBACT TIepeaTouHast (PYHKITUS B!
H(z)=cy+c, z ez ez ?

a) peKypCHUBHBIN QUIBTP 3 MOpsi/IKa;

0) pexypcuBHbBIN QUIBTP 3 OpsIKa MPU KAaHOHUYECKOU Popme pealin3aliny;
B) HEPEKYPCUBHBIN (GUIBTP 4 TIOPSIKA;

') pEKypCHUBHBINA (PHIIETP 4 TIOps/IKa MPU KAaHOHUYECKOUW (popme peatns3auy;
1) HEpEKYPCUBHBIN QUIIBTP 5 mopsiKa.

3amaua Nel: paccuuraiiTe OTCUETBl BBIXOJAHOTO CHTHAJIa y[n], MOJIYYEHHOTO CBEPTKOMU
BXOJIHOTO OTCUETOB CHTHaJa X[n] ¥ UMITYyJIbCHOU XapakTepucTuku h[n]:

1/4
x(k) (k)
4;_'

N 1

1/4

. 1/4

1/4

[=T=T

3amaua Ne2: CrpykrypHas cxema JUCKPETHOM CHUCTEMblI MOKa3aHa Ha PUCYHKE (BBIIIE
CIpaBa), 3aMuImuTe nepeaarounyro Gyakiuto H(z) aToit cuctemsi.



HUD®POBASA OBPABOTKA CUT'HAJIOB
Bapuanr 12

1. Yro gemaer cucteMa C HUMIYJbCHONH  XapaKTEPUCTUKOM h[n]zl—loé[n—S] ?
[TonTBepanTE 3TO HA MPUMEPE.

2. JIMCKpeTHBIM CUTHAN X[], OTIMYHBIA OT HyJNsl Ha OTpe3ke [-7, 7], cBOpauMBaercs C
UMIYJIBCHON xapakrepucTukoi h[], ommmuHoit or Hyms Ha otpe3ke [-3, 0]. Kakoe
HAaUMEHBIIIEe YUCIIO HEHYJIEBBIX OTCYETOB MOXKET COIEPKATh PE3yJIbTUPYIOIINNA CUTHA?

3. Uro Oymet, ecnum YacTOTy Cpe3a aHTH-aJIMAaCUHIOBOTO (WIBTpa BBIOPATh HIDKE
MOJIOBUHBI YACTOTHI TUCKPETH3AIUN ?

4. M3BeCcTHBI 3HAYEHUS ABYX OTCUETOB JUCKpeTHOro curHana: x[0]=6, x[1]=8, ocranbHbie
OTCUEThl MOTYT MPUHUMATh MPOU3BOJILHBIC 3HAYEHUs. B Kakux mpenenax MOXKET JeXarhb
3HAYEHHE aHAJIOTOBOro curHana s(t), BOCCTAHOBJIEHHOI'O U3 3TOr0 AUCKPETHOIO CUTHaja B
COOTBETCTBHH ¢ Teopemoii KoTenbHnKOBa, B MOMEHT BpeMeHH t=T/27?

a)6...8; 0)4...10; B) -00...100;

r) -0...8; n)4... ©; €) HET MPaBUJILHOTO OTBETA.
5. JIuneliHas cucrema yCTOMYMBA, €CIU BBIXOJHOW CUTHAJ:

a) BO3PAcTaeT MPH JIFOOBIX HAYaTbHBIX YCIOBHUSX;

0) 3aTyxaeT IpH JIFOOBIX HaYaIbHBIX YCIOBHUSX;

B) CTPEMHUTCS K OECKOHEYHOCTH MPH JTHOOBIX HAYATIBHBIX YCIOBUSIX;

') HET MPaBUJILHOTO BapyaHTa.

3agaya Nel: paccumTaiiTe OTCUETHI BBIXOAHOTO CHUTHala y[n], MOJyYEHHOTO CBEPTKOM
BXOJTHOTO OTCUETOB CHUTHAJIa X[Nn]| U UMITYJILCHOM XapakTepucTuku h[n]:

3
] 4

-2 01 3n

2 k<0;
(—1), k=o0.
Brruucnure ero Z-npeodpa3zoBaHue U MPEJICTABLTE pe3yabTaT B (hOpMeE:

3amaya Ne2: J[MCKPETHBIN CUTHAI MMEET CIEAYIOMUI BUI: x (k)=

_bytbz ..

X .
(2) l+a,z '+...



HUD®POBASA OBPABOTKA CUT'HAJIOB
Bapuanr 13
1. Yem otnmuarotcs ¢a3oBbiii criekTp AuckpeTHoro curHaita u GUYX? Kak ux paccunurars?

2. Eciy BXOJHOM CUTHAJI COAEPKUT 18 OTCUETOB, UMITYJIbCHASL XapaKTEPUCTHUKA COACPIKUT
10 oTcueToB, TO CKOJIBKO OTCUETOB OYJET COAEPKaTh BbIXOJHOM curHan? [Touemy?

3. Yro noHumaroT noA "MHOXKHTEIEM NOBOpOTa" NpH peanusaiuu  256-TO4euHOTo
anroputma bII1D?

4. cxonHas yacTtoTa JUCKpeTH3auuu paBHa 52 kI'1, IpOU3BOAUTCS €€ MOHMXKEHUE B 4
pasza. B kakoM u3 MmepeynciaeHHbIX cllydaeB MOKHO oOoituck 6e3 ®HY, orpaHuyuBIINCH

0TOpachIBAHUEM «JIUIIHUX)» OTCYETOBR?
a) €CIIM U3BECTHO, YTO CIEKTP BXOAHOI'O CUTHAA JIEKUT B Iojoce 4yacToT oT 0 10 8 kI'i;
0) ecu U3BECTHO, YTO CIEKTP BXOAHOIO CUTHANA JIEKUT B Mojoce yacToT 10 12 kI'n;

B) €CJIM U3BECTHO, YTO CHEKTP BXOJHOTO CUTHAJA JISKUT B Tojioce 4yacToT oT 0 10 6 kI'1r;

r) HU B kKakoM, @HY Hy>keH B 11000M ciydae.
5. ®unpTp KaKoTO THITA U MOPSIIKA OMMUCHIBACT TiepenaTouHast (yHKITUS BHJIA:
H(z)=cytc,z '+cz +cyz” 2

a) peKypCHUBHBIN QUIBTP 4 MOpsI/IKa;

0) pexypcuBHbBIN QUIBTP 4 TOps/IKA MPU KAaHOHUYECKOU (Popme pealin3aliny;
B) HEPEKYPCUBHBIN HUIbTp 34 mopsiaka;

') peKypCHUBHBIA (PHIIBTP 3 TOps/IKa MPU KAaHOHUYECKOU (popme peatnsaluy;
1) HEpEKYPCUBHBIN QUIIBTP 5 mopsiKa.

3amaua Nel: paccuuraiiTe OTCUETBl BBIXOJAHOTO CHTHAJIa y[n], MOJIYYEHHOTO CBEPTKOMU
BXOJIHOTO OTCUETOB CHTHaJa X[n] ¥ UMITYyJIbCHOU XapakTepucTuku h[n]:

22

¥[n]

-2 01 n

3agaua Ne2: CrpykTypHas cxema JMCKPETHOM CHCTeMbl MOKa3aHa HAa PHUCYHKE (BBILIE
CIIpaBa), 3alMIINTe Tepeaarounyto GyHkuuo H(z) aTol cuctemsl.



HUD®POBASA OBPABOTKA CUT'HAJIOB
Bapuanr 14

1. Yto nenaer cucteMa ¢ UMITYJIbCHOM XapaKTEePUCTUKON A [n]:é[n]+%5 [n—5] ?

2. JIuckpeTHbI cuUrHal X[], OTIMYHBIA OT HyJNs Ha OTpe3ke [-3, 3], cBOpaumBaercsi C
UMITYJIbCHOM xapakTepucTtukod h[], omimuHod or Hynst Ha otpe3ke [-3, 3]. Hailinute
OTPE30K, HA KOTOPOM MOXKET OBITh OTJIMYEH OT HYJS pEe3YIbTUPYIOIIMIA cUrHaN Y[ ].

3. BepxHss udactota B cnekrpe curHaia paBHa 1.4 MI'n. Uemy paBeH MakCHMalbHO
JOIMYCTUMBIN IIar JIMCKPETU3alMi, MPU KOTOPOM BO3MOXKHO TOYHOE BOCCTAHOBJICHUE
CUTHaJ]a 1O ero JuckpeTrHbiM orcueram? (HepaBenctBa 111 BbIOOpa 4acTOTHI
JUCKPETU3ALNH CUUTATh HeCMPOSUMU).

4. Eciu UMITyJIbCHAsI XapaKTEPUCTUKA TUCKPETHOTO (PUIIBTpa UMEET OECKOHEYHOE YHCIIO
HEHYJIEBBIX OTCUETOB, TO OHA OMUCHIBAET:

a) HEpEKyPCUBHBIN QUIIBTD;
0) UIBTp HIKHUX YaCTOT;
B) NIOJIOCOBOM (PUIIBTP;
I') pEeKYPCUBHBIN QUIBTD;
1) GUIBTP BEPXHUX YACTOT.
5. JInnenHas cucremMa HEyCTOMYMBA, €CIIM BBIXOJIHOM CUTHAJ:
a) paBeH | mpu MHOOBIX HAYATBHBIX YCIOBHSIX;
0) Bo3pacTaeT Mpu J00bIX HAYaJbHBIX YCIOBUSIX;
B) 3aTyXaeT MpHU JIOOBIX HAYAIbHBIX YCIOBUSIX;
') CTpEMUTCA K OECKOHEUYHOCTH TIPH JIFOOBIX HAYAIBHBIX YCIOBUSX.

3agaua Nel: paccuuTaiiTe OTCYETHI BBIXOJHOIO CHUTHajia y[n], MOJYYEHHOTO CBEPTKOMH
BXOJTHOTO OTCUETOB CUTHAJa X[n| U UMITYJILCHOM XapakTepucTUku h[n]:

3amaua Ne2: mo 3amanHo BxomHou x[]={1,0,2,3,0,1,0, ..} u BBIXOIHOH
nocienoBarenbHocTsM y[]={0, 1, 0, 0, 3, 1, 0, ... } Halitu nepenarounyto ¢pyHknuo H(z)
1 HapHCOBaTh CTPYKTYPHYIO cXeMy (pribTpa.



HUD®POBASA OBPABOTKA CUT'HAJIOB
Bapuanr 15

1. Yem oTnnyaercss 3HEPreTUYECKUNM CHEKTpP JIUCKPETHOTO CUTHAjJa OT aMILIUTYIHOTO
criektpa? Kak paccuntarb SHEPreTHYECKUI CIIEKTP Yepe3 aMIUTUTYAHBIN?

2. Ecny BXOJHOM CUTHAI COAEPKUT 20 OTCUETOB, UMITYJIbCHASL XapaKTEPUCTHUKA COACPIKUT
8 OTCYETOB, TO CKOJIBKO OTCUETOB OYJET COAEPKaTh BBIXOAHOU curHain? Ilouemy?

3. UYro noHmmaroT noA "MHOXHTENIEM NOBOpoTa' mpu peanuszanuu  S512-toueuHoro
anroputma bBI1D?

4. lcxonHas 4yacToTa OUCKpeTu3anuu paBHa 24 kl'1, Mpou3BOIUTCS €€ NOHUKEHUE B 2
pasza. B xakoM u3 mepeyuciaeHHbIX cliydyaeB MOKHO oOoituck 6e3 ®HY, orpaHuyuBIINCH
0TOpaChIBAHUEM <JIUIIHUX) OTCUETOB?

a) €CJIM U3BECTHO, YTO CIIEKTP BXOJHOTO CUTHAJa JISKHUT B MoJioce 4yacToT A0 12 kl'w;
0) eciu U3BECTHO, UTO CIIEKTP BXOJHOTO CUTHAJIA JIEKHT B 1osioce yacTot ot 24 kI 'm;
B) €CJIM U3BECTHO, YTO CIEKTP BXOIHOI'O CUTHAJIA JIEXKHT B rosoce yactot ot 0 10 6 kl'1;
r) HU B KakoM, ®HY ny>keH B 11000M ciydae.
5. Hudposoit puabTp KaKOTO THUIIA U MOPSIAKA OMUCHIBACT NiepenaTouHas QyHKITUS BUJIA:
H(z)=cotc z '+c,z7 ?

a) peKypCHUBHBIN (GUIBTP 3 MOPSIKA;

0) pexypcuBHbIN QUIBTP 3 MOps/IKa MPU KAaHOHUYECKOM Popme peann3aliny;
B) HEPEKYPCUBHBIN HUIBTP 3 MOPSAIKA;

') PEKypCHUBHBIN (PUIIBTP 2 TOpsJIKA PU KaHOHUYECKOU popme peainsaluy;
1) HEpEKYPCUBHBIN (PUIIBTP 2 TTOpSIIKA.

3agaua Nel: paccuuTaiiTe OTCYETHI BBIXOJHOIO CHUTHajda y[n], MOJYYEHHOTO CBEPTKOMU
BXOJTHOTO OTCUETOB CUTHAJIa X[Nn]| U UMITYJILCHOM XapakTepucTuku h[n]:

22

-2 01 n

3agaua Ne2: CrpyKTypHas cxeMma JUCKPETHOW CHCTEMbI MOKa3aHa Ha PUCYHKE (BbIIIE
crpaBa), 3anuiuTe nepeaarounyto ¢pynkuuto H(z) 3Toit cuctemsl.



