MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagienne noaroroBku/cnenuaibHocTh: 09.04.01 UndopmaTnka ¥ BEIYHCIUTEIBHAS TEXHUKA
HaumenoBanue oOpa3zoBare/ibHOM nporpamMmmbl: L{lugpoBbie TeXHOJI0r UM
YpoBeHnb 00pa3oBaHusi: Bbiciiee 00pa3oBaHue - MarucTpaTypa

®opma o0yuenusi: Ounas

OueHouyHble MaTEPHAIIbI
10 JUCUHMILIUHE
Metoas! nugpoBoii 00padoTKu HH(pOpMaALUK

MockBa
2024



OINEHOYHBIE MATEPHAJIBI PA

3PABOTAJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn A A
i : Bnageney LaToxuH A.A. o
PazpaboTrunk " MU - Wasrmvrrarop 0e68e98d-ShatokhinAA-1C3724C ITaToxuu
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
PykoBogurens
6 v Ceenenwvn o Bnagensue L3N M3 C B
00pPa3oBaTCIIbHONU Brageney BUWHKOB C.B. e
HpOFpaMMBI VaeHTuduratop R35b26072-VishniakovSV-02810d9 BI/IH_[HHKOB
o1 MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
3aBeyronuit
w Ceenenun o Bnagensue L3N M3K
BBIIIyCKaloIcn Bragene, TOMNOpPKOB B.B.
Kadeapoi [T — RC76a6458-ToporkovVV-1771al3] B.B. Tonopkos
3 MoanucaHo 3NeKTPOHHON nognuckio PTEOY BO «HUY «M3U»
3aBeqyromui . o CB
- BElEHWA O BAaAeNbUe
BHHyCKaI"‘OmeH Bnageney BuwwHskoe C.B. U
Ka(berOH Wnentuduratop 35b26072-VishniakovSV-02810d9 BHHIH;[KOB
3 MoanucaHo 3NeKTPOHHON nognuckio PTEOY BO «HUY «M3U»
3aBeqyromuit . o AA
“ BElEHWA O BAaAeNbUe
BBIHYCKaIVOHleI/I Brageney CaMOKpyTOB A.A. o
kadenpoi Viasrrndmiarop _R145DICC2-5amOKIUEOVAA-7b567d CaMOKpyTOB




OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I[TK-1 CnocoGeH oCyIIECTBIATh MPOCKTUPOBAHKUE BHIYMCIUTEIHHBIX KOMILJIEKCOB U CHCTEM,
BKIIIOUasi pa3pabOoTKy anmapaTHOro, MPOTrPAMMHOT0 00ECTICUeHHs, CACTEMHYIO HHTETPAIIHIO, BBOT
B AKCILTyaTaIuio
NJI-2 JleMoHCTpUpPYET 3HAaHUE TEOPUHU 0a3 JAHHBIX, BKIIIOUYAs IIEPCIEKTUBHbIE TEXHOJIOTUU
00pabOTKH OOJIBIITUX TAHHBIX

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanun: KomnerotepHoe 3a1aHue
1. quckperuzanus curHaioB (JlaboparopHuas padora)
2. Koppekmust AUX nenumaropa co CTpyKTYpOi «MHTETpaTop — rpedeHyaTsiii puibTp
(JTaboparopnas pabota)
3. [Ipumenenue AI1D nnsa cnekrpanbHoro ananusa curnainos (KonrponbHas padoTa)
4. Ilpumenenue z-mpeodbpazoBaHus AJis aHAIKU3a TUCKPETHBIX cucTeM (JIaboparopHas
pabora)
5. Cunres u ananu3 uudpossix GuibTpoB (JlabopaTopHas padora)

BPC nucuuminHbl

2 cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHATHI TEKYIIEro KOHTPOJAS YyCNeBaeMOCTH IO

AUCUHUIINHE:

KM-1 JIuckperusauus cursanos (JlaGoparopHas pabota)

KM-2 Tlpumenenue z-npeoOpa3oBaHus IS aHATN3a JUCKPETHBIX cucteM (JlabopaTopHas pabora)

KM-3 Cunte3 u ananus nuudpoBsix GuiasTpos (JlaboparopHas paboTa)

KM-4  Tlpumenenue JIIID nis cnexrpanbHoro aHanmms3a curHasioB (KontposnbHas pabota)

KM-5 Koppekmus AUX genmmaropa co CTpyKTYpOil «MHTerpaTop — rpe0eHuaThiii HIIbTP»
(JTaboparopnas pabota)

Buja npomexyToUHOM aTTecTANMU — DK3aMEH.

Beca KOHTPOIBHBIX MEPOTIPUATHH, %o
Nunexkc KM-1 | KM-2 | KM-3 | KM-4 | KM-5
Pa3ngen nucnuIninHbl KM:
Cpok KM: 4 8 12 14 16

HI/ICerTHBIe CHUT'HAJIbI 1 CUCTEMBI




JIMCKpeTHBIE CUTHAJIBI

I[I/ICerTHBIC CUCTCMBI

Z-nipeoOpa3oBaHue

Z-nipeoOpa3oBaHue

[udposas pubrpanus

Brenenue B iudpoByro GUIBTpAIUIO

[TpoexTrpoBaHKEe PEKYPCUBHBIX HU(POBBIX

(bUIBTPOB

[TpoexTrpoBaHNE HEPEKYPCUBHBIX IIUPPOBBIX

(GUIBTPOB

CrniexkTpanbHbIi aHATIN3

CrniexTpanbHbIi aHATIN3

MHorockopocTHast 00paboTKa CUTHAJIOB

MHuorockopocTHas 00paboTKa CUTHAJIOB

Bec KM:

20

20

25

15

20




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
IK-1 N-2nk1 JemoHcTpupyeT | 3HATh: KM-1 Huckperusanus curnanos (JlaboparopHast pabota)
3HaHWE TeopHuH 0a3 JaHHBIX, | IOHATHIHBIN ammapaT KM-2 IIpumenenue z-rpeodpa3oBaHus Ui aHAIH3a IUCKPETHBIX CHCTEM
BKIIOYasi  MEPCIEeKTHBHBIC | U(DPOBON QUIBTPAIIUU (JTaboparopnas padoTta)
TEXHOJIOTHH 00paboTku | ocHOBHBIE xapakTepuctuku | KM-3 Cunres u ananu3 1nudpoBbix GpuiabTpoB (JIaboparopnas padota)
0OJBIINX JAHHBIX JUCKPETHBIX CUTHAJIOB U KM-4 Ilpumenenue JAI1® s ciekTpaabHOro aHaNIU3a CUTHAJIOB
CUCTEM (KonTponbsHas pabora)
YMers: KM-5 Koppexkus AUX neunmaropa co CTpYKTYpOil «MHTErpaTop —
CUHTE3MPOBATh U rpebeHuaTeiii GunbTpy» (JIabopaTropras padora)
aHATM3UPOBATh HU(POBBIC
GbuIBTPHI

IIPUMCHATD Z-
npeoOpa3oBaHue s
aHaJIn3a JUCKPETHBIX
CHCTEM

NIPUMEHATH TUCKPETHOE
npeobpazoBanue Oypwe aAms
CIIEKTPAJIBHOTO aHAJIH3a
CUTHAJIOB

MO/ICTTUPOBATh CUCTEMBI C
MHOTI'OCKOPOCTHOM
00pabOTKOM CHUTHATIOB
MO/JICIIUPOBATh
JAUCKPETHU3AUI0 CUTHAJIOB U
UG POBBIC UBMEPEHUS HX
napameTpoB




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. luckpern3anus CHrHaJ10B

®opmsbl peasusanun: KomnsroTepHoe 3a1aHue

Tun KoHTpoJBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHMsi KOHTPOJILHOTO Meponpustusi: lIpoBoauTcs Ha 4eThIpEX4yacoBOM
3aHATUM B KOMIIbIOTEpHOM Kiacce kadenpsl JWUT. KoHTponaupyroTcs OCHOBHBIE pPE3yibTaThl.
IIpoBOaUTCA YCTHBIN OIIPOC 10 PE3YJILTATAM.

Kparkoe conepxanue 3a1aHus:
1. B cpene MATLAB B otensHOM rpadguyeckoM OKHE IOCTPOITE TpapuKH aHAIOTOBOTO U
JUCKPETU3UPOBAHHOIO CHHYCOUJAIIBHOTO CUTHAJIOB, TapaMeTPbl KOTOPBIX IPEJCTABIICHBI B

Tabmd. 1.

Tabmuna 1 — Yacrora curHaia ¥ 4acToTa AMCKPETH3AIMH

Ne 1 2 3 4 5 6 7 8 9 10
Fs,T'ny | 500 | 30000 1000 | 2500 |5000 | 10000 4000 | 4000 | 12000 8000
f, ' 50 2000 150 250 500 1000 200 400 600 800
Ne — HOoMep BapuanTa; Fs — yacrora nuckperusanmy; f — yactora curHana. AMIUIMTYAa CUTHAIA
HpOI/ISBOHBHaH.

2. Iloeropute myHKT 1 1u1g yactot curHaioB fl u 2, ykazanHbix B Tabi. 2. 3Hauenue Fs

MIPEXKHEE.

Tabauia 2 — YacToTsl CUTHAJIOB

Ne 1 2 3 4 5 6 7 8 9 10
f1, T | 550 | 32000 | 1150 | 2750 | 5500 | 11000 | 4200 | 4400 | 12600 | 8800
2, T | 450 | 28000 | 850 | 2250 | 4500 | 9000 | 3800 | 3600 | 11400 | 7200

OOBsACHUTE NMOJTYUECHHBIE PE3YIIbTATHI.

3. Harpyska — B BH/JIe IOCJIEI0BAaTEIBHOIO COEJUHEHUS PE3UCTOPA U KaTyIIKU HHIAYKTUBHOCTH
— MOAKJIIOYEHA K UCTOYHUKY NEPUOANYECKOro HanpspkeHus. CMoaenupyite B cpejie
MATLAB mudposoe usmepenne CK3 HanpsikeHUs U TOKA, aKTUBHOM M ITOJIHOM MOIITHOCTH Ha
Harpyske, Korja TOK U HanpspKeHHUe Mpe/iCTaBlIeHbl BO BpEMEHHOM 001acTH TUCKPETHBIMU
oTrcueTamu. YacToTa JUCKpEeTU3aIMK BBIOMpaeTcsl caMocToATenbHO. [TlapamMerpsl uctounmka
HaINpsDKEHUs M Harpy3KH MpeICTaBlIeHbl B Ta0I. 3.

Tabnuna 3 — [lapameTpsl HCTOUHMKA HAPSDKEHUS. M HATPY3KHU

Ne 1 2 3 4 5 6 7 8 9 10

k2, % 20 25 10 10 20 10 5 15 15 5

k3, % 10 10 10 15 10 15 10 10 5 10

k5, % 10 0 10 10 5 5 10 10 10 5
L,I'n 0,1 0,2 0,05 0,1 0,15 0,1 0,1 0,1 0,1 0,1

R, Om 200 200 100 100 150 200 100 100 150 200
CpenHekBapaTHYeCKOe 3HaUCHHE TIEPBOI rapMOHUKHN HanpsykeHusa pasHo 220 B, gacrora — 50 ['m.
k2, k3, k5 — ko3 pureHTHI TApMOHUK HAIPSDKSHUSL.

L — MHOIYKTUBHOCTB HArpy3KkH; R — akTHBHOE CONPOTHBIICHUE HATPY3KH.

4. B cpene MATLAB B oTie1bHOM OKHE OCTPOITE rpadMKu AUCKPETU3UPOBAHHBIX 3HAYCHUN
TOKQ, HAIIPSDKEHUSI 1 MTHOBEHHOM MOIITHOCTH.



5. Paccumnraiite uctunnoe 3nauenue CK3 Toka, HanpsiKeHUs, aKTUBHOM U MOTHOM MOUTHOCTH.
CorocTaBbTe 3TH 3HAUYCHUS C MTOTYYECHHBIMH MOJICTTUPOBAaHUEM 3HAYCHHUSIMH B 11. 3.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE pe3ynbTathl | Bompocsl/3aganus 11 IpoBepKU

00y4eHHS 10 JUCIUIIIHE

3HaTh: OCHOBHBIC XapaKTEPHUCTUKU 1.Yto Takoe HallO)KEHHE CIIEKTPOB?

JMCKPETHBIX CUTHAJIOB U CUCTEM 2.Kax BBIYMCIINTD aKTHBHYIO U MOJHYIO MOIIHOCTH MO

JUCKPETHBIM OTCUETaM TOKA U HAINpPSKEHUs?
3.Yto Takoe yactota HalikBucra?

YMmers: MOJEJIUPOBAThH 1.BpruucnuTe 4acToTy rapMOHUYECKOTO CUTHAJIA Ha
TUCKPETH3AI[MI0  CHUTHAJIOB U BBIXOJI€ TUCKPETHON CUCTEMBI IPU YacTOTE

1 poBbIe HU3MEPEHUS ux nuckperusanuu 10 kI'p 1 yactoTe BXOJIHOTO
rapaMeTpoB aHanoroBoro curHana 11 xI'n

2.Bpraucinure 4acToTy TapMOHUYECKOTO CUTHAIA Ha
BBIXOJIE TUCKPETHON CUCTEMBI MPU 4acTOTE
nuckperusanuu 10 kI'1p 1 yacToTe BXOIHOTO
aHasoroBoro curxana 9 xI'm.

3.Paccunraiite 4acToTy JUCKpPETU3ALMH ISl U3MEPEHUS
CK3 nonurapMOHHUYECKOIr0 HaNpsKeHUs ¢ yacToton 50
' 2-#4, 3- 1 5-i1 rapMOHHKaMU.

4.3anumuTe aHATUTUYECKOE BBIPAXKEHHE, UCIIOIb3yeMOe
st nudposoro nsmepenus CK3 curnana Bo BpeMEHHOM
o0JacTu.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTITUIHOY)
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («X0poILI0»)
Onucanue xapaxmepucmuxu binoneHus snanusa: OueHkKa "Xopoo" BICTABIISIETCS €CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE JJIS PEIICHUS 3a/1a4

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHKa "y10BIETBOPUTEIILHO" BBICTABIIAETCS
€CJIN 3aJJaHU€E NIPEUMYILIECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEYJOBJIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-2. IIpumeHeHne Z-nipeodpa3oBaHus ISl AHAJIHU3A JMCKPETHBIX CHCTEM

®opmbl peaananun. KoMIeroTEpHOE 3a/1aHHE

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 20

Ilpoueaypa mnpoBeaeHHs KOHTPOJIBLHOro MeponpuaTHa: IIpoBoauTcd Ha YETHIPEXYACOBOM
3aHATHU B KoMIbloTepHOM Kitacce kadeapel JWT. KoHTpomumpyroTcs OCHOBHBIE pe3yJIbTATHI.
IIpoBOaUTCA YCTHBIN OIPOC 110 PE3YJILTATAM.

KpaTKOE CoA€cpKaHME 3alaHUA:




1. Haiigute hyHKIMIO NTepeadd TMCKPETHOM CUCTEMBI IO 33J]aHHOMY YPaBHEHUIO
¢uibTpanun. VicxoaHble JaHHbBIE — B 3aBUCUMOCTH OT HOMEpa BapHaHTa — IIPEJCTABIICHbI B

Tadm. 1.

o

abnmma 1

‘VpasHeHHe QHIBTPAHH

x[n]

f.In

y[n] =0,76x[n] - 0,76x[n-1]+0,52 y[n-1]

2n[n] + 3n[n-10]

y[n]= 0.24x[n] + 0.24x[n-1]+0.52y[n-1]

N[n]cos(on)

50

=0.2x[n] +0.2x[n-1]+0,6y[n-1]

N [n]sin(on)

500

=0.8x[n] - 0.8x[n-1] + 0,58y[n-1]

21[n]- n[n-20]

=0,9x[n] - 0,.9x[n-1] + 0.8y[n-1]

3[n] +3[n-10] -23[n-20]

=0,76x[n] - 0.76x[n-1] + 0.52y[n-1]

(0.5)"n[n]

=0.1x[n] + 0,1x[n-1] + 0,79y[n-1]

0,58[n] +3[n-1] + 0,58[n-2]

=0,8%[n] - 0,8x[n-1] + 0,62y[n-1]

M[n] - 8[n-5]

(0,8yn[n]

=0.2x[n] + 0.2x[n-1]+0,62y[n-1

M[n]cos(on)

=0,4x[n] - 0,4x[n-1] + 0,3y[n-1]

n[n] + 3n[n-10]

=0,5x[n] - 0,5x[n-1] + 0,44y[n-1]

n[n] + 3n[n-2] - 2n[n-5]

=0,12x[n] + 0,12x[n-1]+0,26y[n-1]

N[n] + 2n[n-5] + 2n[n-10]

i rfefrfrfrfrft
o
=]

=0,6x[n] - 0,6x[n-1] + 0,46y[n-1]

28[n] - 8[n-3] +28[n-10]

n
n
n
n
n
n
n] =0,24x[n] + 0,24x[n-1]+0,52y[n-1
n
n
n
n
n
n

=0,1x[n] + 0.1x[n-1]+0,3y[n-1]

(0.4)[n]

ot [t | |t [t [t |1t ot [t foct ot ot | ot ot

n] =0,3x[n] + 0.3x[n-1]+0.8y[n-1]

21n[n]cos(vn)

300

17

V] = 0.45x[n] - 0.45x[n-1] + 0.4y[o-1]

(0.6)"n[n]

TIpavedanHa:

BaHHajA KPYTOBasA 9aCTOTa.

N[n] — DECKpeTHEH eXHHHYHBIE cKadoK; O[n] — erHHHYHBH HMIOyIse: © = 27f/Fs — HopMEpO-

2. B otaensHOM TpaguuecKoM OKHE MOCTPONTE aMILUIUTYJHO-9aCTOTHYIO XapaKTEePUCTHKY
JUCKPETHON CHCTEMBI 0 HalIeHHOH B 1.1 (yHKIMHU niepenayH.

3. AHQIUTUYECKUM MOJEIUPOBAHUEM HANUTE PEAKIIUIO HA BBIXOJIE AUCKPETHOM CUCTEMBI ITPU
110J1a4ye Ha €€ BXOJ 3aJJaHHOT0 CUTHazia x[n].

4. OnpenenuTe 3Ty peaklyi0 UMUTAMOHHBIM MOJIEIMPOBAHUEM C TIOMOIIBIO CPEb

MATLAB.

5. B otnenpHOM TpaduuecKoM OKHE IOCTPOWTE JABa MmoArpaduka co CBOMMH ocsiMu. Ha
nepBoM moarpaduke U300pa3uTe PeaKkiuio CUCTEMbI, HAWIEHHYIO aHATUTHUECKUM U
MMUTAIMOHHBIM MOJICIMPOBAHUEM; Ha BTOPOM — Pa3HUILY MEK]Y STUMH PEAKIUSIMU.
CpaBHUTE aHATUTHYECKOE M YHUCIICHHOE ONMCAaHUE Peakliy Ha BhIXojie GUiIbTpa.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHupoOBaHHbIE  pe3ynbTaThl | Bonpockl/3anianus Uit MpOBEPKH
00y4eHHUs 0 TUCIUIINHE
YMers: IIPUMEHSITD z- 1. HaiinuTe 1o 3alaHHOMY ypaBHEHMIO (pUIbTpaALUU

npeoOpazoBaHHe JUIA aHAIN3a
JIMCKPETHBIX CHCTEM

(YHKIUIO TIepejaul JUCKPETHON CUCTEMBI.

2.Haiinure no 3a1anHoN GyHKINU Miepeiay ypaBHEHHE
(buIbTpaUU TUCKPETHON CUCTEMBI.

3.CocraBbTe nporpammy Ha si3bike MATLAB nis
BbruncaeHust AUX nuckpeTHoW cucTemMsl 1O 3aJJaHHOM
(GyHKIMU Tiepeiadyn, 0JI0Ce YacTOT U 4acTOTe
JTUCKPETU3AIIIH.

4.Bpruucnure 1o 3aaHHON (QYHKIINU Tiepeiaun
aAMIUIUTYIHO-YaCTOTHYIO XapaKTePUCTUKY AUCKPETHOMN
CHUCTEMBI.

5.PaccumnTaiiTe peakuuio Ha BHIXOAE JUCKPETHOM CUCTEMBI
AHAJINTUYECKUM MOJEIMPOBAHUEM IIPH MOJAaUe Ha €€ BXOJ
3a/IaHHOTO CUTHAaJa.

6.Paccunraiite peakiuio Ha BBIXOJE JUCKPETHOU CUCTEMBI
MMUTAIMOHHBIM MOJIEIMPOBAHUEM IIPU I0/1a4€ HA €€ BXOJ
3aJIaHHOT'0 CUTHAJIA.

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHO)

Onucanue xapakmepucmuxu evinoinerus 3Hanus: OneHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO




Oyenka: 4 («xXOpoLIOY)
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOMPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JIsI PEIICHUS 3a]1a4

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-3. Cunre3 u ananu3 uugposbixX pUIbTPOB

®opmbl peasusanun: KomnsroTepHoe 3a1aHue

Tun KoHTpoJBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koutposabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHHsi KOHTPOJILHOTO Meponpustusi: IIpoBoauTcs Ha YEThIPEX4yacoOBOM
3aHATUM B KOMIIbIOTEpHOM Kiacce kadeapsl JWUT. KoHTponupyroTcs OCHOBHBIE DPE3YJbTaThl.
IIpoBOINTCS YCTHBIN OIPOC IO PE3YJILTATAM.

Kpatkoe cogep:kanue 3a1aHusi:
1. C momomsio rpaduueckoit cpeanl fdatool makera pacmmpenus Signal Processing
paccuuTaiite ko3 durents! nnpposoro KNUX-punpTpa HIKHUX YaCTOT, HCXOAS U3
3aJaHHbIX B Ta0n. 1 mapamerpoB AUX ¢uibTpa.
Ta6muma 1- [Napamerpst AUX nngpoBoro GpuiabTpa 1 4aCTOTHI CUTHAIA HA €r0 BXOZE

Ne 1 2 3 4 5

Fs, I'ng 20000 10000 30000 40000 32000
Fpass, I'n 2500 2000 3000 3000 2800

Fstop, I'ny 5000 4000 6000 7000 5000

Apass, 1b 0,001 0,001 0,001 0,001 0,005

Astop, 1b 60 60 60 60 60

f, ' 100 50 150 200 250

Ne — Homep BapuanTa; Fs — uactora auckperusaiuu; Fpass — rpaHuIia moiocsl IponyCKaHus;
Fstop — rpanuiia nosiocel 3aiepKuBanus; Apass — HepaBHOMepHOCTh AUX B moJoce MponyCcKaHus;
Astop — mojaBiieHre Ha TPAHUIIE MOJIOCHI 3aJIep KUBaHus; f — 4acTOTa CHHYCOMTAJILHOTO CHTHATIA.

2. IloBTopute nmyHKT 1 11 nudposoro BUX-punbTpa HUKHUX YaCTOT € alIIPpOKCUMAaLIUEN
battepBopTa; cTpykTypa QuiabTpa 10KHA OBITh peaar30BaHa B BUJIE KACKaJIHO
(moceToBaTebHO) BKIIFOUECHHBIX 3BeHbEB (cekiunii) 2-ro mopsaka (SOS — second-order
sections).

3. B otnenbHOM rpaguyeckoM OKHE IOCTpoiTe Tpu noarpaduka co ceoumu ocsimu. Ha
nepBoM noarpaduke uzodpazure AUX [P B monoce 10 yactotsl HalikBrcta; Ha BTOpOM — B
noyioce Tporyckanus; Ha TpeTbeM — OUX stux ke LD, Yoenurech, uto AUX
CUHTE3UpOBaHHBIX [P ya0BIETBOPSAET IPOEKTHBIM HOPMaM.

4. B oTaenbHOM rpaduueckoM OKHE B OJHHMX M TEX jK€ KOOpJMHATAX MOCTPONTE rpapuKku
peakuuii Ha Bbixogax [{® w3 n. 1 u 2 npu nojgave Ha MX BXOJIbl CHHYCOUAAIBHOTO
JUCKPETHOTO CUTHaja ¢ yactoToi f, ykazanHo# B Ta0mn. 1. Ouenure no rpadukam 3a1epx Ku

1.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHC PE3YIbTAThI BOHpOCLI/ 3alaHus JJId IIPOBCPKU
06y‘IeHI/I$I 110 JUCHHUITIINHE

3HaTh: TNOHATHIHBIA anmapar 1. Kakoit punbTp HaswpiBaeTcst KUX-punbsrpom?




3anmaHupoBaHHbIE pe3ynbTaThl | Bompockl/3aganus 1uist MpoBEepKU
00y4YeHUs 10 TUCITUTINHE

nrudpoBoit GpuIbTpaAHH 2.Kakoii puibtp HazpiBaeTcs bBUX-dbunbrpom?
3.Uro takoe kackanHas popma peanuzanuu bBUX-bunstpos?
4 Kakue GuiabTpbl CHHTE3UPYIOTCS METO0M OUITMHEHHOTO

npeoOpazoBaHus?
YMeTh:  CUHTE3UpOBaTh U 1.3anummure ananutuyeckoe Boipakenne AUX BUX-
aHaJIN3UPOBATH udpoBbIe GbuIbTpa HIKHUX YaCTOT C ammpoKcuManueit barrepsopra
GUIBTPHI 2.Cmonenupyitte LI® ¢ nomombro MATLAB Bo BpeMeHHOM
obnactu

3.IIponemoncTpupylite cunte3 [{d meTooM OMIIMHEHHOTO
npeoOpa3oBaHus, €CIIM aHAJIOTOBBIM MPOTOTUM — A3TO (PUIBTP
HUKHHMX 4acTOT [EPBOTO MOPSIIKa

4.PaccunTaiite ¢ momoribio cpensl fdatool koadunmenTs
uupposoro KMX-dunbTpa, ncxoas U3 3a1aHHBIX
napamerpoB AUX cunresupyemoro LD

Onucanne MKAJbI OIIEHHBAHUS

Oyenxa: 5 («OTIINYHOY)
Onucanue xapakmepucmuku binoHenus 3Hanus; OueHkKa "oTJIMYHO" BBICTABIISETCA €CJIN 3aJJaH1e
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIO»)
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yAOBIETBOPUTEIBHO)
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBIIIOJIHEHO HEBEPHO MJIM NMPEUMYILECTBEHHO HE BBIIIOJIHEHO

KM-4. IIpumenenue AP 1uis1 CieKTpaJbHOI0 AHAJM32a CUTHAJIOB

®opmbl peaausanun: KomnsroTepHoe 3a1aH1e

Tun koHTpobHOrO MeponpusTus: KonrponasHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpouenypa npoBeneHnss KOHTPOJIbHOr0 MeponpuATUs: [IpoBOIUTCS HA TPAKTHUYECKOM 3aHIATUN
B KoMIbloTepHOM kitacce kadenpsl IUT B Teuenue 45 muH.

Kpatkoe cogepxxanue 3agaHusi:
KonTponbHas paboTa opreHTHUpPOBaHA HA IPOBEPKY YMEHHSI IPUMEHSTH AUCKPETHOE
npeobpazoBanne Oypbe IS CIEKTPaIbHOTO aHAIN3a CUTHAJIOB U MCIIOJIb30BAaTh ISl 3TOTO
cpeny MATLAB

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3amnanupoBa | Bonmpockl/3aganus 1uist IpOBEpKH
HHBIC
pe3ynbTaThl
00y4eHust 1Mo
JUCITUTLINHE

YMers: 1.1. B raGnuue 1 3agaHbl AUCKPETHBIE OTCUETHI OJTHOTO MEPHO0/ia HAaPSKEHUs
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3arutannpoBa | Bompockl/3aganus 1uisi pOBEPKH
HHBIC
pe3ybTaThl
00y4eHust 1o
JICITUIUINHE
MIPUMEHSTH u yactorta quckperusanuu Fs. Ucnonb3ys cpeny MATLAB, onpenenute
JIUCKPETHOE TUcKpeTHoe peodpazoBanue Oypre curnana (I1D).
npeoOpa3zoBa 2. OmnpenenuTe 4acTOTy U aMIUTMTYAY HanOoJiee 3HaYMMON TApMOHHUKHU
Hue Dypne HaNPSHKEHUS.
JUTSt 3. Onpenenurte cpeTHEKBAIPATHUSCKOE 3HAUCHNE CUTHAJIA 110 €T0 CIIEKTPY.
CHEKTPAJILHO
ro aHaimMsa Tabnuna 1
CHUTHAJIOB Fs
Ne | Orcuersl HanpsikeHus, B T
II
1|0 22’65 %2’32 5,184 | 8,388 8600 2638 i’184 18,32 | 29,65 | 1
1 0 73 43
2|0 51’94 ilr.j,91 8’106 9,339 8600 gfs 0,106 | 18,91 | 21,09 | 2
1 0 51 48
310 33’89 2,245 | 2,245 33’89 8600 24,8 i’245 5’245 24,89 | 3
1 1 99 90
4 | of 238 | 2010 | 3692 15877 1890 | 567 | 3632 | 9,510 | 15,88 | 4
79 7 6 4
510 gi,92 2’510 14,00 3’877 8b00 5,87 ég,OO 9,510 | 43,92 |5
08 79 6 01
6 |0 53’89 1’159 2,245 ?’682 8600 9,68 i’245 7,159 | 24,89 | 6
1 21 4 90
710 21’55 ;’747 6,359 3’731 8600 8,73 2’359 7,747 | 3155 | 7
6 10 2 64
8 | 0| 138 | 2999 1369217058 | 800 1115 | 3632 | 5,983 | 15,38 | 8
84 7 9 84
910 %2’43 ég,09 g,220 3’926 8b00 492 | 4,220 | 10,09 | 1443 | 9
68 5 84 74
L 0 2585 | 1597 2,832 | 4,583 0,00 | 458 | 2,832 15,97 | 25,85 | 10
0 00 62 9 3 00 38 9 62 00

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)

Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI.[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHucC
BBIIIOJIHEHO B ITOJTHOM 00bEME MJIH BEITIOJHEHO MpEUMYIICCTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)

Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OIEeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4
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Oyenxa: 3 («yAOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJJaHu€E NIPEUMYILIECTBEHHO BHIIIOJHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIHHOY)
Onucanue xapakxmepucmuku evinoanenus snanus: OneHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-5. Koppekuuss AUX neummMaTopa co CTPYKTYPOil <MHTErpaTop — rpedeHyaTbii
buabTp»

®opmbl peasusanun: KomnsroTepHoe 3a1aHue

Tun KoHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHMsi KOHTPOJILHOTO Meponpustusi: IIpoBoauTcs Ha 4EThIPEX4acoBOM
3aHATUM B KOMIIbIOTEpHOM Kiacce kadenpsl JWUT. KoHTponupyroTcs OCHOBHBIE DPE3YJbTaThl.
IIpoBOINTCS YCTHBIN OIPOC IO PE3YJILTATAM.

Kpartkoe cogep:kanue 3aiaHuA:
1. Ucxons u3 3agaHHbIX B Ta0Jl. 1 mapamMeTpoB, BBHIOEPUTE YACTOTY OTCUETOB Ha BBIXOJIE
JeIMaTopa co CTPYKTYpOH “UHTerpatop-rpedeH4aThiii GuiubTp” U3 psaaa 3HaueHui: 1, 2, 4, 8,
16, 32, 64 xI'n.
2. Ouenute nopsaok koppekrupyromiero KUX-dunprpa.
3. Cunre3upyiite koppektupyromuit KUX-¢punstp.
4. B otnenbHOM rpadMuecKoM OKHE IOCTPOUTE JiBa noarpaduka co ceouMu ocsimu. Ha
nepsoM noarpaguke nzobdpasure AUX koppexrtupyrouiero puiaptpa, HopmupoanHbie AUX
LIeJIEBOr0 U (GUIIbTpa-AeuMaTopa B MOJI0CE JJO0 4acTOThl fout; Ha BTOPOM — HOPMHPOBAHHYIO
AYX neneBoro ¢puiIbTpa B OJOCE MPOMycKaHus. Yoenurech, uro AUX meneBoro puibTpa
YZIIOBJIETBOPSIET 3aJaHHBIM [1apaMETPaM.
5. OueHnre MUHMMaIbHOE TIOJIaBJICHHUE B MOJIOCE 3aJCPKUBAHUS 1I€JIEBOTO GUIIbTpa
AHAJIINTUYECKUM M YUCIIEHHBIM MOZAEIUpOoBaHueM. CpaBHUTE MOIyYEHHBIE PE3YJILTATHI.
Ta6muma 1 — [Mapamerps! nenesoro u CIC-dunbTpa

Baprant [Mapamertpsl CIC-dbuibtpa | [TapameTpsl nieneBoro GuiabTpa

N fs, MI'n Fpass, I'it | Fstop, 't | Dpass | Dstop
1 3 1,024 2000 3000 0,001 | 0,001
2 3 1,024 3000 4000 0,001 | 0,003
3 3 1,024 500 600 0,001 | 0,005
4 4 1,024 1000 1300 0,001 | 0,001
5 4 1,024 200 300 0,001 | 0,002
6 3 2,048 1000 1500 0,0001 | 0,0001
7 3 2,048 2000 2500 0,001 | 0,001
8 3 2,048 200 300 0,0001 | 0,0001
9 3 2,048 2000 3000 0,001 | 0,003
10 4 2,048 4000 5000 0,001 | 0,001
IIpumeyanus:

1. Dpass — makcuManbHOE OTKJIOHEHHE HOpMUPOBaHHOM 11es1eBoil AUX OT eMHUIIbI B 1TOJ10Ce
npomnyckanus Fpass.

2. Dstop — mMakcuMaiibHOE 3HaYeHHE HOPMHUPOBaHHOU 1ienieBoid AUX Ha rpaHHIle TOJI0CHI
3aaepxkuBanus Fstop.

KoHTpoJibHbIe BONIpochl/3ajaHuA:
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3annaHupOBaHHbIE pe3ynbTaThl | Bonpocsl/3aganus s npoBepKu
00y4YeHUs 10 TUCITUTINHE

YMeTh: MOAENUpOBaTh CHUCTEMBI C 1.0O1eHUTE MOPSATOK KOPPEKTHPYIOLIETO (GUiIbTpa
MHOT'OCKOPOCTHOM 00paboTKOi 2.Paccuntaiite AUX nenumaropa 3-ro nopsjaka c
CUTHAJIOB kod(durmenTom aenumanuu 64 1 BXOJIHOW 4acTOTOM

nuckperusanuu 1,024 MI'n

3.1IpoiIeMOHCTPUPYHUTE CUHTE3 KOPPEKTUPYIOIIETO
KUX-dpunprpa

4.CocrtaBbTe CTPYKTYPHYIO CXeMY IpeoOpa3oBares
YaCTOTHI AUCKPETU3ALMH C PAllHOHAIbHBIM
kod(purmeHTom

Onucanue MKAJbI OICHUBaAHUSA:

Oyenka: 5 («OTITUIHOY)
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00bEME HJITH BBITIOJIHEHO NMPSHMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Onucanue xapakmepucmuxu evinonenus 3Hanus: OleHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITM 3aJIaHUE MPEUMYIIECTBECHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)
Onucanue xapaxmepucmuxu 6blnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BBICTABIISAETCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WJIU IPEUMYILECTBEHHO HE BBINOJIHEHO

13




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

DK3aMeHALIIOHHBII O1uteT Ne 4 Vingepcoaro:

Kadenpa J[rarsocTHICCKHX HE(OPMANHORHE TEXHOTOTHI 3as.xapeopoit

MDH

Jucimniaaa: MIIOHN

XX.XXXX
MucTHTYT: NBTH

1. JIHCKpETHBIE CHTHAJIBL NHCKPETH3AlHA CHIHAIOB; IIOCIEN0BATENBHOCTH H
OCHOBHBIE JeHCTBHA ¢ HHMH; 9acTOTa HaﬁKBHCTa; CIEKTP OHCKPETHOI'O CHI'HA-
J1a; COOTHOIICHHUC MEIKIY CIICKTPOM aHAIOTOBOIO H JHCKPETHOI'Q CHIHATaMH;
HATO0KEHHE CIIEKTPOB.

2. Haiinure QyHKIMIO IepeadH, KOTOpas COOTBEICTBYET YPaBHEHHIO (HIBT-
PAlHH THCKPETHOH CHCTEMEI

ylnl=box{n]—byx[n—1]+ ayy[n—1]+ayy[n-2]

IIpoueaypa nposenenus

CrTyneHT TOTOBUT NMHUCHMEHHO 3a/laHMs, yKa3aHHbIE B Owiere. 3aTeM YCTHO OTBedaeT. Bo Bpewms
NPOBE/IEHUS PK3aMEHa CTYACHThl MOTYT MOJb30BaThCs PabOYMMM MPOrpaMMaMy AMCLUIUIMHBL U
pa3JaTOYHBIM MaTepHalioM, a TaKXe C pa3pelleHHs] MpernoaaBaress, MPOBOASILErO SK3aMEH,
CIIPAaBOYHOM JMTEpaTypold. MUHMMaIbHOE BpeMs, MPEJOCTABIsEMOE CTYIEHTY Ha MOJATOTOBKY K
OTBETY JOJDKHO cOCTaBiATh 45 MuHyT. Ilo HcTeueHMM 3TOro BpeMEHM CTYAEHT 00s3aH ObITh
TOTOBBIM K OTBETaM.

L. Ilepeuens Komnemenyuit/uHOUKAMOPoO8 u KOHMPOAbHBIX 60RPOCOE NPOBEPKU PE3YTbMAM 08
0CGOCHUA OUCUUNIUHDL

1. Komnerenuust/Uuankarop: UJ1-2nk-1 JleMoHCTpupyeT 3HaHUE Teopun 0a3 JaHHBIX, BKIIIOUAs
MEePCIIEKTUBHBIE TEXHOJIOTHH 00pabOTKH OOJBIINUX JAHHBIX

Bonpocel, 3aganus
1./Inckpernsanus 1 KBaHTOBaHUE CUTHAIOB. HactoTta HailkBuCTa; CIEKTP IUCKPETHOTO
CUTHAJIA; COOTHOLIEHHE MEX/y CIIEKTPOM aHAJIOTOBOI'0 U JUCKPETHOTO CUTHAJIAMY;
HaJIO)KEHHE CIIEKTPOB.
2. luckpeTHble curHaibsl: Teopema KorenpnukoBa-HailikBucra; cyOauckpeTH3anms;
AHAJIOTOBbIE (PUIIBTPHI 3aLIUTHI OT HATOXKEHHSI CIIEKTPOB.
3.Crioco0b1 onycaHus IMHEMHBIX CTallMOHAPHBIX CUCTEM: Pa3HOCTHBIE YPaBHEHUS;
UMITyJIbCHAs XapaKTEepPUCTHKA; PYHKIMS Mepeladi; YaCTOTHAs XapaKTepPUCTHKA.
Y CTOMUNBOCTD TUCKPETHBIX CUCTEM.
4.Z-tipeoOpa3zoBaHme: ONMPEACIICHUE U 00JIaCTh CXOIMMOCTH; CBSI3b Z-IPE0OpPa3OBaHUS C
npeoOpazoBanuem Pypne u Jlamnaca. OCHOBHBbIE CBOMCTBA Z-TIPe0Opa30BaHUs: TUHEHHOCTD U
3ajepkka. [I[puMep npuMeHEeHUs STUX CBOMCTB.
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5.006parHoe z-TipeoOpa3oBaHue U CIIOCOOBI €0 BRIYMCICHUS: TAOJUYHBIN METO; MPUMEHEHHE
TEOPEMBI O BbIUETAX; METO]I PA3JIOKEHUSI Ha IPOCThIE APOOH.

6.1{udposoe uzmepenrne CK3 curHanos u mapaMeTpoB MOIIIHOCTH BO BPEMEHHON 001acTH.
7.1Uudposie GunbTpel: Knaccupukanus GuabTpos; THIH THGPpoBbIX GrbTpoB (LID); popmbr
(ctpykTypsl) peanuzanun L{®: npsimas, kKaHoOHWYECKas, KaCKaaHasl, apajljiebHasl.

8.CuHTe3 peKypCUBHBIX (MIBTPOB MO aHAIIOTOBOMY IIPOTOTHUITY: METOJ MHBAPHUAHTHOM
UMITYJIbCHOM XapaKTePUCTHKH.

9.CuHTe3 peKypCUBHBIX (PUIBTPOB IO aHATOTOBOMY MIPOTOTHITY: METO] OUITMHEIHOTO
peoOpa3oBaHusl.

10.CuHTE3 HEPEKYPCUBHBIX (DHIBTPOB C UCTIOJIB30BAHMEM OKOHHBIX ()YHKIIUM.
11.IuckperHoe nmpeodbpazoBanue Oypwe (AI1D): mpsmoe u oOpaTHOE; OCHOBHBIE CBOMCTBA
JIID: nuHEeHHOCTD U 3a7ePKKa.

12.Boruncnenune JAI1®: npsmoe BeramciaeHue; OpicTpoe npeodpazoBanue Oypbe; aaroputm
I'epuens.

13.M13MeHeHue YacTOThI TUCKPETU3ALUH: HHTEPIOJAIMS, ASUUMAIHS U TIePeIUCKPETU3AIUS;
JIEIUMATOpP CO CTPYKTYPOHl «MHTErpaTop-rpedeHYaThiii PUiIbTp».

14.IIpeoOpazoBarenb 4aCTOTHI AUCKPETU3ALNH C PALIMOHATIBHBIM KO3 durmenToM. [IpuHmmmn
MOCTPOCHUS TPeoOpa3oBaTelsi ¢ BEUIECTBEHHBIM KO DUITUEHTOM.

15.0npenenure z-npeoOpa3oBaHUE CyMMBI IBYX €IUHHUYHBIX TUCKPETHBIX CKAaYKOB, OJIUH M3
KOTOPBIX 3aJIepKaH Ha 5 TaKTOB.

16.Haiigure ypaBHeHHE QHIBTPAIIH, KOTOPOE COOTBETCTBYET (YHKIIMH NepeIadn
TUCKPETHON CHCTEMBI

-1
bz
HE)=—2—
l—a1z ~ +ayz
i

17.Haitnure ¢pyHKIUIO Iepeaun, KOTOpasi COOTBETCTBYET YPaBHEHHIO (GUIIbTPALIUN
JUCKPETHON CUCTEMBI

y[n] = bgx[n] - b x[n—1]+ayy[n—1]+ay[n-2].

18.Ha Bxon nuneitHo# craimonaproit (JIC) cucremsl ¢ pynkiueit nepenaun H(z) nonaercs
eMHUYHBIN uMIysbc. HaliguTe ananutuueckoe onucanue curdana Ha Beixoje JIC, ecnu H(z)
UMeeT BUJ:

1—|—.—1'_2
1-0.9z"1+0,2z74

19.HaiinnTe aHanuTHYECKOE BRIPAYKEHNE KOMIUIEKCHOM YaCTOTHOM XapaKTEPUCTHKH
JeIMMaTopa Ha OCHOBE CTPYKTYPbI «MHTErpaTop-rpeOeHyaTbiil pUiIbTp», €ciu ero mopsIok
paBeH 3, a k03P PUIIMEHT AeIUMAaIU paBeH 64.

20.AHan0roBeIi IPOTOTHI HU(PPOBOrO (GUIBTPOB MpeAcTaBiIeHbl Ha pucyHke, rae C = 10 oD,
R =100 xOMm. Ucrionb3yst MeTO1 OMIMHEHHOTO Ipeo0pa3oBaHus, HAUIUTE aHATUTHIECKOE
onucanue H(z) — pyHnkuuu nepenadr COOTBETCTBYIOMIETO U(PPOBOTo (PUIBTPA ISl HACTOTHI
nuckperusarnuu 10 k' .

H(z)=
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HY=winnTp 1-f0 NOpEaG

21.Ananorosslii nporotun uudposoro GuasTpoB npeacTaBieHsl Ha pucyHke, rae C = 100 D,
R =20 xOm. Ucnonb3ys MeTO1 MHBAPUAHTHOM UMITYJIbCHOM XapaKTepUCTUKHU, HalliuTe
aHanutuyeckoe onucanue H(z) — pyHkmu nepenadr COOTBETCTBYIOUIETO MU(PPOBOTO PUILTPa
JUTsl 9acTOThI nuckperuzanuu 10 k.

Bxon Iﬁ Buioon

R

BY-hrneTp 1-ro nopAaxa

22 Haitnure CK3 neproauueckoro HanpsskKeHUsl 10 AUCKPETHBIM OTCUETaM:

OrtcueTs! HanpshkeHMs, B
ol1]o]-1]of1]0]-1

23.YacroTra mepruoanueckoro HanpspkeHus coctabisieT S0 [, MakcuManbHBIH HOMEp
rapMoHuKH paseH 40, unrepBan usmepenns CK3 nanpspkenns pasen 200 mc. Paccuuraiite
MUHUMAJIbHYIO YaCTOTY JUCKPETU3AIMH, YTOOBI MUHUMHU3HUPOBATDH MTOTPEIIHOCTh U3MEPEHUs
CK3 HanpspkeHus.

24 IMTomyueno 2048-roueuHoe auckpeTHOE nmpeodpazoanme Dypre (JII[1D) curHaia ¢ gacToToi
nuckperusanuu 10240 I'u. Onpenenure paspemenue A1 no yactore u JNIUTENBHOCTh
MU3MEPUTENILHOTO OKHA.

MarepuaJsl i1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.Kakas ¢pyHKIMS nepeaadn COOTBETCTBYET YPaBHEHUIO (PUIBTPALIUK AUCKPETHON CHUCTEMBI
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y[n] = boxln] - byx[n —1]+ ayy[n — 1]+ ay[n - 2]

OTBETHI:

F
=
1
L
I
Gl‘.:.'-*
|
iy
k.
i

— _
1-az l—ﬂzf -
bo+ bzt
E' H(E): _1 _"
ltaz " —arz™=

— .
1+r:11£ 1+c12£ <
—b +blz_1
- 0
4. H(;) = — —
1+r:11£ +a,z

Bepnsiit otBeT: 1
2.0npenenuTe COOTHOUICHUE MEX/Y YaCTOTOW CHHYCOMIATBHOTO CUTHANIA f, 4acToToit
nuckperusanmy fs, yrciaom orcueroB N Ha MHTEpBaie U3 M MEPHOIOB CUTHAIIA, YTOOBI
WCKJIFOYHTH pacTeKaHue cnekrpa curaaina npu AI1D.

OtBeTsI:

1. £, N

.ﬁ:;gfm

4. fa":if

I

-2

BepHsiii otBeT: 4
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3.ITonyaeno 2048-toueunoe quckpetHoe npeodpazoBanue Dypoe (JAI1D) curnana ¢ vactoToi

nuckpernsanuu 10240 I'u. Onpenenure paspemenue 1D nmo gactore df u nmutenbHOCTD
U3MEPUTEIIBHOTO OKHa T.
OTBeTHI:
1.df=5Tg ;T=5¢
2.df=5T1 ; T=200 mc
3.df=0,2 T ; T=200 mc

Bepwusiit otBeT: 2
4.0Onenute cpennekBaaparndeckoe 3HaueHne (CK3) meproandeckoro HampsKeHus,
AMIUIMTYIHBII CIIEKTP KOTOPOro HAalJIEH C MOMOIIbIO AUCKPETHOr0 npeoOpazoBanus Pypose u
IIPE/ICTABIIEH HA PUCYHK

70 T

64 4
60

AMNNMTYAHBIA cnekTp, B
g 8 g
T
L | |

N
S
I

=
T
I

o 20 40 60 80 100 120 128 140
HOMEp oTcyeTa

Figure 1 AMNAUTYAHBIA CNEKTP NEPUOAUYECKOro CUrHana

0

OtBeTsl:
1.CK3=64B
2. CK3=1B
3.CK3=128 B
4.CK3=0,707 B
Bepnslii otBeT: 4
5.Kakue GuiIbTpbl CHHTE3UPYIOTCS TI0 aHAJIOTOBOMY IPOTOTHITY
OTBeThI:
1. HepeKypcHUBHBIE
2. peKypCUBHbIE
3. HEpeKypCHUBHbBIE U PEKYPCHBHbIE
4. ¢ KOHEYHON UMITYJIbCHON XapaKTEPUCTUKON
BepHnrriit otBeT: 2
6.Ha xakoM pucyHke nzo0pakeHa KaHOHHUYECKasi CTpyKTypa udpoBoro GpuibTpa

OTtBeTHI:
1. puc.1
2. puc.2
Bepusliii otBerT: 1
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7.B xakom nupoBoM (pUIBTpE JIETKO peainzyercs JrHeiHas (a3049acToTHas XapaKTepUCTHKA
OtBeTsI:
1. B mobom
2. B PEKYPCUBHOM
3. B HEpEKypCUBHOM
4. ¢ 0eCKOHEUHOUN UMITYJIbCHOU XapaKTEPUCTHUKOMN
Bepnblii oTBeT: 3
8.IlpeacraBieHHBIN Ha CTPYKTYpHOH cxeme (CM. pHcC. 1) renumaTop XapakTepu3yeTcst
ko3 unuentom nemumanuu Q u fc — yactoroit cpesa uaeanbHOro (GUIBTPa HIPKHUX YaCTOT
(®HY). Onpenenure orpaHMYeHUE HA YAaCTOTY AUCKpeTU3alu fs Ha BXOze JernumaTopa, eciu
Q=3ufc=2xlm.

vIk] | omy [P, +Q yim]
S A ;0

Figure 2 Puc.1— CTpyKTypHaa cxema geuumaropa

OTBeETHI:
1.fs >4 kl'y
2.fs> 12 k'
3.fs >6 k'
4.fs >24 k'

BepHusriii otBeT: 2
9.0mpenenute K — xkoadduimeHT nepeaayu B nojoce nponyckanus u fc — npeaenbHyro
4acTOTY cpe3a uaealbHOro (GUIbTpa HUKHUX YacTOT MHTEpIoysitopa (cM. puc. 1), ecnmm fs —
4acToTa JUCKpEeTH3auu Ha Bxoje paBHa Ha 10 k['1; P — koaddunimenT yBeanueHus 4acToTsl
TUCKPETU3AIUHU paBeH 4.
x[n]=x,(nTy) vi[4] Punetp v[k]
— ? P - —>  HKHUX —
fa f=Pfq yacrtot Js=Pfq

Figure 3 Puc. 1 — CTpyKTypHas cxema MHTepnoasaTopa

OTBeTHI:
1. K=1:fc=5kl
2. K=1;fs=2,5«l'n
3. K=4;fs =20«
4. K=4;fc=5kI'n
Bepnslii otBeT: 4
10.Yemy paBHO z-ipeoOpa3zoBaHHe CYMMBI ABYX €AMHUYHBIX UMITYJIHCOB, OJIMH U3 KOTOPBIX
3a7iep>KaHHbIN Ha | TakT
OTBeTHI:
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Bepnplii otBeT: 4
11.®ynkuus nepegadyu JUCKPETHON CUCTEMBI 3TO:
OTBeTHI:
1. z-npeoGpazoBaHKe UMITYIBLCHOM XapaKTEPUCTHUKU CUCTEMbI
2. Z- mpeoOpa30oBaHKE PEAKIUS CHCTEMBI Ha SMHIUYHBIN CKauOK
3. oTHOIIEHHE Z-TIpe0Opa30BaHMil BBIXOJHOTO U BXOJTHOTO CUTHAJIOB CUCTEMBbI
Bepnpiii oter: 1,3
12. IMniynbCcHas XapaKTEPUCTHKA JUCKPETHON CUCTEMBI 3TO:
OTBeTHI:
1. peakuusi cUCTEMBI Ha €IUHUYHBIN UMIYJIbC IPU HYJIEBBIX HAYAIbHBIX YCIOBUSIX
2. peakiusi CUCTEMBbI Ha €IMHUYHBIN CKAYOK MPU HYJIEBBIX HAYAJIBHBIX YCIOBHUAX
3. peakius cucTeMbl Ha AenbTa-QyHKIHo J(upaka mpu HyJIeBbIX HAYaIbHBIX YCIOBHSIX
4. peakIusi CUCTEMbI Ha KOMIUIEKCHBIN SKCITOHEHIIUATBHBIN CUTHAI
Bepusiii otBerT: 1
13.0mnpeaenuTe COOTHOIICHHE MEX/Ty YaCTOTOM f CHHYCOMIAIbHOTO CHTHAIA U YacTOTa
nuckperu3ary fS, 4ToObI HCKITFOUNTh HAJIOKEHUE CIIEKTPOB
OTBeTHI:
1.fs>f
2.fs = 2f
3. fs>1/2
4. fs > 2f
BepHnplii otBeT: 4
14.KakoBa pa3sMepHOCTb CIIEKTpa IUCKPETHOTO CUTHAja
OTBeThI:
1. 1 (6e3pa3mepHbIii)
2. pa3MepHOCTh CUTHaJA
3. pasmepHocTh curaana/l'ig
4. pazamepHoCTh curHama*[ o
Bepnsiit oteT: 2
15. AMITUTYIHO-4aCTOTHAs XapaKTePUCTUKA 3TO:
OTBeTHI:
1. KOMIUTEKCHBINA KOO DUITUEHT Mepeaadn
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2. MOJyJb KOMIUIEKCHOTO KO3 PHUIMEHTA Nepeadn
3. AelicTBUTENIbHAS YAaCTh KOMIUIEKCHOTO KOd(duIneHTa nepeaayu
4. MHUMas 9acTh KOMIUICKCHOTO Kod(dduimenTa nepegadn
Bepnsiit oteT: 2
16.KakxoBa pa3sMepHOCTb CIIEKTpa aHAJIOTOBOT'O CUTHAJIA, OTPEACISIEMOr0 MPeodpa3zoBaHUEM
dypnoe:
OTtBeThI:
1. 1 (6e3pa3zmepHbIii)
2. pa3MEpHOCTh CUTHaa
3. pasmepHOCTh curHana/l it
4. pasamepHOCTh curHanma*[ o
Bepnpiii oter: 3
17.Kakoe ypaBHeHHE GUIBTPALIUN JUCKPETHON CHUCTEMBI COOTBETCTBYET (DYHKIMH Mepesadn

-1

z
HE)=— 2
l—az” " +az™ =

OTBETHI:
- y[n]==bix[n—1]+ayy[n—1]+ayy[n—-2]

2. y[n]=byx[n-1]-ayy[n -1+ a;y{n -2]
¥ =bxln -1+ apin—1-a{n-2]
. yIn)=bx[n-1]+ay[n—-1]+a,y[n—2]

[a—

|

oW

BepHplii oTBeT: 3
18.BriuncnuTe 4acTOTY TAPMOHUYECKOTO CUTHAIA HA BBIXO/I€ JUCKPETHON CUCTEMBI IIPH
yactore auckperusaruu 10 k['11 1 gacToTe BX0AHOTO aHajgoroBoro curaina 11 kI'n

OTBeTHI:
1 =11«
2 = 1kl
3= 5kl
4=55«kln

BepHnrriit otBeT: 2
19. Beruncnute cpeanekBaapatudeckoe 3HaueHue (CK3) nepuoanueckoro HanpsHKeHUs: 1Mo
€ro JUCKPETHBIM OTCUETaM:

OrtcueTs! HanpsbkeHys, B

0l2]o]-2][0[2]0]-2

OTBeTHI:
1.CK3=0B
2.CK3= 2B
3.CK3 =14B

BepHnsiit otBeT: 3
20.AHanoroBslii mpoToTHIl HUGPOBOro GUIBTPA, MPEACTABICHHBI Ha PUCYHKE, UMEET
gactoty cpe3a 500 I'u. Ucnons3yst MmeToa OMmnHEeHHOTO TpeoOpa3oBaHusl, HAUIUTE
aHanutuyeckoe onucanne H(z) — pyHKImu nepenadr COOTBETCTBYIOMIETO MU(PPOBOTO PHIBTPa
JU1s1 4acToThl auckpern3annu 10 kI .
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HY=neTp 1-50 ROpaka

OTBETHI:

0,24 + 0,24z 1
1-0,52z71

1.H(z) =

0,24 — 0,24z~ 1
1+0,52z71

2.H(z) =

0,24z71
1—-0,52z"1

3.H(z) =

Bepnsiit otBeT: 1
21.AnanoroBslif mpoToTHI HUGPOBOro GUIBTPa, MPEACTABICHHBIM Ha PUCYHKE, HMEET
ygacTtoty cpe3a 500 I'u. Ucnons3yst MmeToa OumuHenHOTro peoOpa3oBaHusl, HAUIUTe
aHanutryeckoe onucanne H(z) — pyHKImu nepenadr COOTBETCTBYIOMIETO MU(PPOBOTO PHILTPa
JU1s1 4acToThl auckpern3annu 10 kI .
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BY-hrneTp 1-ro nopAaxa

OTBETHI:

0,76 + 0,24z~ 1

LHG) = =555,

0,76 — 0,76z 1
1+0,52z71

2.H(z) =

0,76 — 0,76z71
1—-0,52z71

3.H(z) =

Bepwnsliii otBeT: 3
II. Onucanue wkanvl ouenueanus

Oyenxa: 5 («OTIUYHO)
Onucanue xapakmepucmuku 6blnoHeHus 3Hanus: PaboTa BEIITONIHEHA B paMKax "MPOABHHYTOTO"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUUECKUX PEIICHHIA

Oyenka: 4 («xX0OpoII0»)
Onucanue xapaxmepucmuxu vinoiHeHus sHanus: PaboTa BeIONHEHA B paMKax "6a3oBoro"
ypOBHs. BOJBIIMHCTBO OTBETOB JaHBI BEpHO. B yacTu MaTepuana ecTh He3HAUYUTEITbHbIE
HEJIOCTATKU

Oyenka: 3 (KyTOBICTBOPUTEIHHOY)
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Onucanue xapaxmepucmuxu vinoineHus snanus: Pabora BeIOTHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAs 4acThb 3a/laHus BbIMOJIHEHA BepHO. Ha Bompock! yriy0aeHHOro ypoBHS
MPaBUJIbHBIE OTBETHI HE TOJIY4YEHbI

Oyenxa: 2 («HEYIOBIECTBOPUTEIHHOY)
Onucanue xapakmepucmuxu 6blnoneHus 3uanus: PaboTa He BBHITIOIHEHA WU BHIIIOJHEHA
MPEUMYIIECTBEHHO HEMPaBUIHHO

1I1. IIpaguna évicmaegnenus umo2o80i OYeHKU no Kypcy

Onenka ompenensercss B cooTBeTcTBUU ¢ llonoxxkeHuem o OajabHO-pEHTHHIOBOM cUCTeME JUis
crtynentoB HUY "MOU" Ha ocHOBaHMM cEMECTPOBOM M aTTECTALIMOHHOM COCTABIISAIOIINX.
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