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Pa6ouyas mporpamma qucuuiuiaabl « LlugpoBast 00padoTka curaiay i 00y4aromyxcs
mo HampasieHuto moarotoBku 09.04.01 Wubopmaruka H BBUHCIHTENBHAS TEXHHUKA,
Mmaructepckux nporpamm (IIpodwns monroroBku: MudopMaTika ¥ BEIMUCIMTEIbHAS TEXHUKA,
TexHOIOTMH HCKYCCTBEHHOTO MHTEJUICKTa), COCTaBlIeHa Ha ocHoBaHUH denepanbHoro
rOCyIapCTBEHHOTO 00pa30BaTEbHOTO CTaHAApTa BBICIIETO 00pa30OBaHMsA — MarucTparypa IIo
HarnpasyieHuro moarotoBku 09.04.01 Mupopmarika 1 BBIYUCIUTEIbHAS TEXHUKA, YTBEPKIECHHOTO
npHKa3oM MuHHCTEpCTBa 00pa3oBanus U Hayku Poccuiickoit @enepanuu ot 19 centsadps 2017
r. Ne 918 (¢ usm. u gom.), Ilopsnka opraHW3amMyl M OCYLIECTBICHHS 00pa30BaTEIbHOM
JeATEIFHOCTH 10 00pa3oBaTeIbHBIM MpOTrpaMMaM BBICIIET0 00pa3oBaHHS — IPOrpaMMmam
OakanaBpuaTa, MporpaMMaM CHEIHANIUTeTa, MpOrpaMMaM MarkcTpaTypsl, YTBEPXKICHHOTO
nprKa3oM MUHHCTEPCTBA HAYKH | BBICIIero oopaszosanus Poccuiickoit @enepanuu ot 06 anpens

2021 r. Ne 245 (c u3M. | JIOI.), B COOTBETCTBHY C Y4eOHBIM IIJTAHOM, YTBEPKACHHBIM Y YCHBIM
cosetoM ®I'BOY BO «JlonI'Y» s mabopa 2024 rona.

PazpaboTunku:
Crapmmii npenoiaBaresb Kadeapbl
KOMITBIOTEPHBIX TEXHOJIOTHIA

1.1 MakcumeHko

Paboyas nporpamMma ogobpeHa Ha 3aceqaHnuy Kadeapsl KOMITBIOTEPHBIX TEXHOJIOTHA.
IIporoxon ot 26.03.2024 r. Ne 12

3aBenyronmii kadeapoi I'.B. ABepun

//
COI''TACOBAHO:

JlexaH GpU3NKO-TEXHUIECKOTO (haKyJIbTeTa C.A. ®omeHko

28.03.2024 r.

V4eOHo-MeToIIueCcKass KOMUCCHS (PH3UKO-TEXHUYIECKOTO (aKyibTe
IIporoxoin ot 27.03.2024 r. Ne 2 j
IIpencenarens

B. H. Korenko

PyxoBoauTens 0CHOBHO# MpodhecCHOHATBHOM
00pazoBaTebHON MPOTPaMMEL,

J-P TEXHHYECKUX HAYK, IPOd.
26.03.2024 1.

I'.B. ABepun
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1. MECTO AUCLHUIUIMHBI / ITIPAKTUKH / KYPCOBOW PABOTbI /
IOCYAAPCTBEHHOU UTOI'OBOU ATTECTALIUN B CTPYKTYPE
OBPA3OBATEJIbHOU ITPOI'PAMMBI

1.1. TpeGoBaHus K NpPEABAPUTEIHLHONW MOJITOTOBKE OOYYAIOUIMXCS, MPEALIECTBYIOIIUE H

COIIYTCTBYIOIIUEC AOWCHHIIIIMHBI,

Ha KOTOPBIX OCHOBBLIBACTCA H3YYCHUC HaHHOﬁI

«[IporpammupoBanue», «Bricias MaTeMaTuKa».
1.2. lucuumninHbl, KypcoBble paOOThl M MPAKTHUKH, ISl KOTOPBIX OCBOCHHE JaHHON

JUCIUITIINHBI H€O6XO,Z[I/IMO Kak

IpeIecCTBYIONIEE:

«PacriozHaBaHuEe  peun»,

«Pacno3naBanue rpaduuecKux 00pa3oB».

2. OIIMCAHUE TUCHUIUINHBL / TIPAKTHKHA / KYPCOBOW PABOTAHI /
I'oOCYIAAPCTBEHHOU NTOI'OBOU ATTECTALINN

2.1. O0mras xapakTepucTuKa

HanmeHoBaHMe noKasaTensa

3Ha4yeHune nokasartens

HasBaHWe obpa3oBaTeNbHOM NPOrpaMmmbl

09.03.01 MudopmaTrka U BEIMUCIUTETbHAS
TEXHHUKA

Wwndp 1 Ha3BaHUE B COOTBETCTBUM C
y4ebHbIM NNaHOM

b1.5.M4 Iludposas 06paboTka CUTHAIOB

Yactb 0bpasoBaTeNbHOM Nporpammbl

basoBad yactb
BapuatmsHada YacTb: BbIObOp By3a
BapuatmsHana yacTb: Bbibop obyyatollerocs

KonnyecTtBo 3a4eTHbIX eAMHVILI,/ BCero 4acos

8 /309

2.2. PactipesiesieHre 4acoB M0 MeproiaM 00ydeHus

a Oblee KONMYeCcTBO 4acos
(o) 9 | G R
opma S | £ | nekum- | nabopa- | npakTu- camocTon dopma
obyueHuns x S TeNbHOW BCero
o OHHbIX | TOPHbIX | YeCKuxX KOHTpOAIA
paboTbl
OyHaA 1 1 17 34 - 71,9 122,9 3ayeTr
OuyHan 2 3 17 34 - - 51 3K3aMeH
3a04Hasn 1 1 3 7 - 116 126 3aueT
3a04Hasn 2 3 3 7 - - 10 3K3aMeH

3. HEJIM JUCHUTUIMHBI / TTPAKTUKUA / E(YPCOBOI\/JI PABOTEI / TOCY JAPCTBEHHOI
NTOI'OBOU ATTECTALIMN

Wzydenue nporuecca AUCKpeTH3AIMKM aHAJIOTOBBIX CUTHAJIOB; U3yYEHHE OCHOB M MPOOIeM
CIIEKTPAJIBHOTO aHamu3a IHU(POBBIX CHUTHAIOB; NMPHOOPETEHHE IPAKTUYECKHX HABBIKOB 10
NPOCKTHUPOBAHUIO HHU(POBBIX (QHUIBTPOB AJi KOHKPETHBIX HYXA, a Takke 3((HEKTUBHOTO
NPUMEHEHHS 3THX (UIBTPOB; TOHMMAaHHE CBA3HM MEX.Y PasHBIMH CIIOCOOAMHM MPEICTAaBICHUS U
aHaJIM3a CUTHAJIOB U CHCTEM: BPEMEHHAst 00JIaCTh, YaCTOTHAst 001acTh, Z-00J1aCTh.
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4. KOMIIETEHIIMN OBYYAIOIIETI'OCS1, ©OPMUPYEMBIE B PE3VJIbTATE
OCBOEHIA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOI'PAMMEI, X NH/IUKATOPBI
N ITNTAHUPYEMBIE PE3VIJIBTATBI ObYUYEHM A

4.1. KoMmmereHun

OIIK-6. CriocoOeH pa3pabaTbiBaTh OM3HEC- TIJIaHBI M TEXHUYECKUE 3a]JaHUS HA OCHAIIICHUE
OTJIEIIOB, JabopaTopuid, 0(pUCOB KOMIBIOTEPHBIM U CETEBBIM 000PYI0BAHHEM.

4.2. InqukaTopbl KOMITIETCHITUI

OIIK-6.3. O6yiagaer HaBBIKAMH COCTABJICHUS TEXHUUECKOW JOKYMEHTAIMU Ha PA3INYHbIX
JTanax *XU3HEHHOTo LKMKJIa THPOPMAIIMOHHON CHCTEMBI.

4.3. Pe3ynbraTsl 00y4eHus

OIIK-6.3.1. 3HaeT OCHOBHBIC MPUHIHIBI (POPMUPOBAHKS M CTPYKTYPY OM3HEC-TIJIAHOB U
TEXHUYECKUX 33JaHUN Ha OCHALICHHWE OTIENIOB, JabopaTopwii, O(PHCOB KOMIBIOTEPHBIM H
CETEBBIM 000PYIOBAHUEM.

OIIK-6.3.2. Ymeer aHanM3MpoBaTh LEIM M PECypChbl OpraHu3aluy, pa3padaThIBaTh
OusHec- minaHbel pa3Butusa [T, cocTaBmsATh TEXHUYECKHE 3aJaHMsI HAa OCHAILEHUWE OTJIENOB,
nabopaTtopuii, 0prcOB KOMIBIOTEPHBIM M CETEBBIM 000PYIOBAHHEM.

OIIK-6.3.3. ApryMeHTHPOBAaHHO BHIOMPAET METO/IBI COCTABJICHUS TEXHHYECKUX 3aaHHUH.

KomneteHunun NHanKaTopbl Pe3ynbTatbl 06y4eHuA

OMK-6. CnocobeH OnNK-6.3. OlK-6.3.1. 3HaeT OCHOBHble  NPUHUMMbI
pa3pabaTbiBaTb Ob6napgaet GOpMMPOBAHMA U CTPYKTYpy OM3HEC-NNaHOB U
6u13Hec- nnaHbl 1 HaBblKamu TEXHUYECKMX 3aZaHMMA HA OCHAWEeHue OTAEeNos,
TeXHU4YecKune coCTaBneHuA nabopatopun, 0GMCOB  KOMMbIOTEPHbIM U
334aHu1A Ha TEXHUYECKOM ceTeBbiM 0b6opyAOBaAHNEM.

OCHalleHMne AOKymeHTaumm Ha | OlMNK-6.3.2. YmeeT aHanAu3npoBaTb LUEAM U
OoTAEenos, pas3/IMYHbIX 3Tanax | pecypcbl opraHu3auuun, paspabatbiBaTb 6u3Hec-
nabopatopui, YKM3HEHHOrO UMKANA | NnaHbl passutua T, cocTaBnATb TexXHWYecKue
odmcos MHPOPMALMOHHOM | 33[aHMNA Ha OCHalleHue oTaenos, nabopatopui,
KOMMNbIOTEPHbIM U CUCTEMDI. odwucos KOMMNbIOTEPHbIM n ceTeBbIM
ceTeBbIM obopyaoBaHuem.

obopyaosaHuem. OlK-6.3.3. AprymeHTMpoOBaHHO Bblbupaer

MeTO/bl COCTAaBNEHMA TEXHNUYECKMX 3a4aHNN.
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5. [TIPOTPAMMA JTUCHUITJIIMHBI

YYEBHOI'O TIPOLECCA

IHopsaaxoBbI HOMEP U TeMa

Kparkoe cogepxanue TeMbl

Cooeprcamenvhulit mooyno 1.
IugpoBbie CHrHAIBI U CUCTEMbl BO BPEMEHHOM ¥ YaCTOTHOM
obJiacTax

Tema 1.
Cur-Hasel.

Beenenne B 1mdpoByro 00paborky curHamoB. OOmactu
npumenenus. CoBpemeHHoe cocTosiHue. DSP-mporieccopsi.
AcnexTtsl mporpammupoBanus. Curnanel. Krnaccugukarus
curHanioB. CuHycouJanbHble CUTHaIbl. CiiydallHble CHTHAJIBI.
CrannoHapHOCTb CUTHAJIA. AMIIIUTYAHO-BPEMEHHBIE
XapaKTEepUCTUKH CUTHAIOB. Jluckpermsanuss M KBAHTOBAHUE
aHaJIoroBbIX curHaios. Teopema KotenbHukoBa-HalikBucra.

Anuacudr.

Tema 2.
udposbie cucTemsr

Hudpossie cuctemspl. JIMHEWHbIE CHCTEMbI, WHBAPUAHTHBIC K
casury. [Ipuanun cynepnosunuu. IMmynbcHast XapakTepuCTUKA
cuctembl. CBepTka. Kpocc-koppensiusi.

Tema 3.
CUrHaJibl 4 CUCTEMEI B
YaCcTOTHOM 001acTh

YacToTHas XapaKkTepHUCTUKA CHCTEMBI. CewmelicTBO
npeoOpazoBanuii @ypoe ([1D): psaasl Dypwe, HempepbIBHOE,
JIUCKpeTHOEe BO BpeMeHu, nuckpetHoe [ID. CpoiictBa [1D.
Anroputmsl Beictporo npeobpazoBanus ®@ypbe. CrieKTpaabHBII
aHajau3 CUTHAJIOB. KpartkoBpemennoe [1d (STFT),
cnektporpamMmel. D¢ ekt ['nd6ca. Oxonnbie pyHKIUU. bpicTpas
cBepTKa. JIeKOHBOIIOLHS.

Cooeprcamenvuvlit MoOyas 2.
Hudposbie pUILTPLI

Tema 4. [Mudpossie ¢unbTpbl. Knaccuduxanus ¢unstpo. YactoTHas,
OcHoBBI T POBOH ¢azoBast, UMITyIbCHAsE XapaKTEPUCTHKH (UILTPOB. Pa3sHOCTHBIE
bupTpanuu ypaBHeHHsI. CEeKIIMOHHAsI CBEPTKA.

Tema 5. IIpsimoe u obOpatHoe Z-mpeoOpazoBanus. CBoiictBa Z-
[IpoexTupoBanue MuppoBeIX | mpeoOpa3oBanus. Tabmuna Z-npeoOpazoBaHuil  (PyHKIUH.

¢buIbTpOB

Hudpossie ¢unbtpsl B Z-ob6mactu. Ilepenarounas ¢yHKuus.
Hymu w momioca mepenatounord ¢yHKimuu. OKOHHBIA METO
IPOCKTHUPOBAHUS IIUPPOBHIX (HUIHTPOB.

Tema 6.
[Tepenuckperusanus
CUTHAJIOB

Ilepenuckpernsanus curianos. Jlenumanus. Mateprnonasuus.
[Monmudaznas GuabTpanys.
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Temarunueckuii mjiaH

ConepxaresibHbIH MOTYJIb 1

KoanuecTBO 4acoB

QOunas ¢popma o0yueHust 3aounas popma oOyueHust
B T.4. B T.U.
HasBaHusl coftep:KaTeIbHBIX % 2 E ] e E 2 E . e ]
MojyJieii u TeM ol 5| B & 298| 9 s | 8| 2| 28§ 8§
Q = =) = o g =X Q = g = o g H\¢
/M & Sl s 2 9 0= /M > = < g 8 = ¢
O = ol o 9 =8 O = Q. 5 9 m 1
= 21 2| 2 ¢4 B = = ) O W = 4
S O S 9 = S O S o = q
< < es) < < es)
ElR| S = = 5 S =
Tema 1. Curnainbl 12 | 2 41 6 9,25 | 0,25 1 8
Tema 2. Cuctembl 24 | 2 4 | 18 23,25 | 0,25 1| 22
Tema 3. YactoTHas o0nacTh 28 | 2 6 | 20 315 | 05 1 30
Hmozo
no cooeprcamenbHOMy 64 | 6 14| 44 64 1 3 | 60
Mmooyaw 1

ConepxareJbHbIH MOIYJIb 2

KoanuecTBOo 4acoB

QOunas ¢popma o0yueHust 3aounas popma oOyueHust
B T.4. B T.4.
Ha3zBanus coepKaTebHbIX 3 % ﬂé E c % 3 g ﬂé E . % ]
MozayJieii M TeM 5| 5|8 & E i S| 5 = 8| & E gd 54
Q = =) = o g =X Q = g = o g H\¢
/M & Sl s 2 9 0= /M > = < g 8 = ¢
O = ol o 9 =8 O = Q. 5 9 m 1
= c% ol & ¢ = = § o oW = g
S O S 9 = S O S o = q
< < jas] < < jes}
Fl 5| S S| = = 13 S|
Tema 4. OcHoBbl 11 poBOIt
unp 22 | 2 4| 16 29,25 | 0,25 1| 28
¢bunbTpanuu
Tema 5. IIpoexTupoBanue
POCKTHD 30 | 4 8| 18 235 | 05 1| 22
U POBBIX PUIHTPOB
Tema 6. Ilepenuckperusarnust
PEAMCKpeTH3al 10 | 2 2| 6 9,25 | 0,25 1| 8
CHUTHAJIOB
Hmozo
no cooepicamenbHOMy 62 | 8 14 | 40 62 1 3 | 58
Mmooynw 2
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6. METOAMYECKHUE PEKOMEHJALINYA UIs1 IPOBEJEHUSA
JEKIHIMOHHBIX, IPAKTUYECKHUX U JIABOPATOPHBIX 3AHATUU

TeMBI JJeKIIMOHHBIX 3aHATHH

No Konuuecmeo
wn Ha3zeanue memoi waCos
1 |Curnansr 2
2 |dudpoBbie cucTeMbl BO BpEeMEHHOM 00acTu 2
3 |HudpoBble cCHCTEMBI B 4aCTOTHOM 001acTu 2
4 |CnexTpanabpHbli aHAJIN3 CUTHAJIOB 2
5 |OcHoBbI IpOBOH DHIBTPALIUU 2
6 [[IpoexTupoBanue MUGPOBHIX HUILTPOB 2
7 |[lepeauckpeTr3aiusi CUTHAJIOB 2
BCEI'O 14
TeMbl 1a00paTOPHBIX 3aHATHI
No Konuuecmeo
wn Ha3zeanue memoi waCos
1 |O6paboTka curHaJIOB BO BpEMEHHOI 06acTu 6
2 |O6paboTka cUrHAJIOB B YaCTOTHOH 061acTu 8
3 [Uudposas ¢punbrpanys CUrHaIoB 4
4 |Anamu3 u nmpoekTUpoBaHUE MUPPOBHIX GUIHTPOB 8
5 [[Iepemuckperusalusi CHTHAJIOB 2
BCEI'O 28

IpelycMaTpuBaeT H3y4YeHUE JOMOJIHHUTEIbHOW TEXHUYECKOW JHUTepaTyphl

7. METOAUWYECKHUE PEKOMEHIAIIUU 110 OPTAHU3ALIUU

CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB

Opranun3anus caMoCTOSITeIbHON PadoThl CTYICHTOB

CamocrosarenbHass paboTta cryneHToB mo Kypcey «LludpoBas oOpaboTka curHamoB»

U HHTEpHET-

UCTOYHHKOB, PEKOMEH]IyEMbIE 3TOW MPOrpaMMOi; CAMOCTOATENbHYIO Pa3pabOTKy ajJrOpUTMOB U
TEKCTOB MPOrpaMM JIabOpaTOPHBIX pabOT, U3yuyeHHUe JOMOIHUTEIBLHOTO0 HHCTpyMeHTapus. [lpu
KeJaHUM CTYACHT MOXKET MOATOTOBUTH pedepar Win JOKIA] 10 OAHON M3 NPUBEICHHBIX HUXKE

TEM:

1. IIporpammupoBanue DSP-nporeccopos.

2. AnropuTMBbl ObICTpOTO MpeodpazoBaHust Dypre.
3. CniexTpasibHbIi aHAIN3 CUTHAJIOB.

4. CekuMOHHAas CBEpPTKaA.

5. Ilpsimoe u obpaTHOE Z-ipeoOpazoBaHHUE.

6. [IpoexTupoBanue MUPOBHIX GUIBTPOB C KOHEYHOU U OECKOHEYHOW MMITYILCHOM

XapaKTEPUCTUKOM.
7. I[lepeauckpeTusaiusi CATHAIIOB.



8. AnantuBHas GUILTPALIHS.
9. 'omomopdnas 00paboTKa HECTAIMOHAPHBIX CUTHAJIOB.
10. bubnurorexu Python ms nudpoBoit 00pabOTKH CUTHATIOB.

Ne Koauuecmeo
wn Ha3zeanue memuwi waCos
1 |Curnamnsi 6
2 |udposbie CUCTEMBI BO BPeMEHHOU 00J1acTH 18
3 [LudpoBsie cucTeMbl B 4aCTOTHOW 00J1aCTH 10
4  |CnexTpanbHbIi aHAIM3 CUTHAJIOB 10
5 |OcuoBbl IU(poBOI HUIBTpATIT 16
6 [[IpoextupoBanue HUPPOBBHIX PUILTPOB 18
7 [[IepemuckpeTu3anusi CUTHAJIOB 6
BCEI'O 84

8. KOHTPOJILHBIE BOIIPOCHI K TIPOMEKYTOUYHOM ATTECTAIIUM

1. Curnansl. Knaccudukanms.

2. JluckpeTrsanys U KBAHTOBaHUE CUTHAJIOB.

3. JIuHeliHble UHBapUAHTHBIE KO CIBUTY cucTeMbl. CBOMCTBA.
4. Onepanus cBepTku. CBOMCTBa

5. HacToTHas XapaKTEpUCTHKA CUCTEMBI.

6. CemericTBo ipeoOpazoBanuii dypee.

7. CriekTpasibHbIi aHAJIN3 CUTHAJIOB.

8. bricTpas cBepTKa.

9.0BPA3EIl MOAYJIBHOI'O KOHTPOJISL

rOY BIIO «IOHEIKHUA HAIIMOHAJIbHbIA YHUBEPCUTET»
OU3UKO-TEXHUYECKUHN (aKyIbTET

Hanpaenenue noocomosxu:  09.04.01 Hugpopmamuxa u eviuuciumenbHas mexHuka
Macucmepckas npoepamma: Hugopmamuka u evluuciumenvHas mexHuKka

IIpoecpamma noocomoexu: akademuueckas mazucmpamypa
Cemecmp 3
Yuebnas oucyuniuna Hudgposaa obpadbomka cucnanos

MOAYJBbHASA KOHTPOJIBHASA PABOTA
BAPHUAHT Nel

Choose the correct formula for sinusoidal signal with amplitude A=300 and frequency f=500 Hz:
a) 300sin(500t+xn/4)  b) 500sin(2x*300t)  c¢) 300sin(2n*500t) d) 500sin(300t+ n/4)  e)
300sin(500t)

Given an analog audio signal containing frequency components up to 9000 Hz. Choose the minimum
sampling rate (among the following options!) that allows an exact reconstruction of the signal from its
samples:
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a) 44100 Hz b) 9000 Hz c) 22050 Hz d) 16000 Hz e) 8000
Hz

Given a signal sampled at sampling rate 20000 Hz and containing frequency components up to 9000 Hz.
How many samples are needed to store 150 milliseconds of the signal?

a) 1500 b) 9000 c) 20000 d) 10000 e)
3000

Given a discrete-time sinusoidal signal x[n] = cos(3nn/7). It’s sampled at sampling rate 14000 Hz. What is
the frequency (in hertz) of the signal?

a) 6000 Hz b) 3000 Hz c) 7000 Hz d) 2100 Hz e) 11000
Hz

Given a system producing a signal y[n] in response to a signal x[n]. Impulse response of the system is:
a) X[n], when y[n] is Kronecker delta function

b) x[n], when y[n] is exponential

¢) y[n], when x[n] is Kronecker delta function

d) y[n], when x[n] is exponential

e) x[n] represented as a sum of scaled and shifted delta functions

Signal y[n] is the convolution of two signals: x[n] =[14 031 6] and h[n] =[38 12 ]. The sample y[3] =?
a) 15 b) 33 )0 d) 40 e)8

Signal s1 has 1200 samples. Signal s2 has 500 samples. Signal s3 is the convolution of s1 and s2. How
many samples does it have?
a) 1200 b) 1699 c) 2400 d) 1199 e) 2048

Signal s1 has 400 samples. Kernel hl has 50 samples. We need to convolve s1 with hl. How many
multiplications are required for direct calculation of the convolution?

a) 20000 b) 20450 c) 450 d) 40000 e)
20050

Given a signal sampled at frequency 22050 Hz. The FFT is performed over its first N = 4096 samples.
What is the length of FFT block?

a) 10,76 sec b) 5,38 sec ¢) 0,372 sec d) 0,186 sec e) 2,69
sec

Given a signal sampled at frequency 16000 Hz. The FFT is performed over its first N = 512 samples. What
is the frequency resolution of the spectrum?

a) 256 Hz b) 15,625 Hz c) 51,2 Hz d) 62,5 Hz e) 31,25
Hz

YTBepkaeHO Ha 3aceJaHuH Kadeapbl KOMITbIOTEPHBIX TEXHOJIOTHUH,
poTOKOJ Ne OT « » 20 r.

3aBenyroumii kapeapoit

[IpenonaBarens

Kpurepun orieHMBaHus MOAYJIBHOTO KOHTPOJIS

Homep 3a0anusn Konuuecmeo 6annoe




1 1
2 1
3 1
4 1
5 1
6 1
7 1
8 1
9 1
10 1
Bcezo 10

10. OBPA3EL DK3AMEHAIIMOHHOI'O BUJIETA
Teopemuueckue 60npocwvl K IK3aMeH)

. Curnansl. Knaccudukanusi CUTHAIIOB.

. luckpernzauus curnanos. Teopema KorenpHukoBa-HaiikBrucra. AnnacuHr.
. JInHelHbIE CUCTEMBI.

. CBeprka. CBOMCTBA CBEPTKH.

. CemeiictBo npeobpazoBanuii ypoe.

. CoiictBa nmpeoOpaszoBanust ypne.

. CnextpanpHbIil aHanmu3 curaainoB. OkoHHble GyHKIMU. DPdekT ['ndoca.

. beicTpas ceeprka.

. Knaccugukanus undpoBbeix GpuibTpos.

10. YacTroTHast XapakTepuCcTHKa GUIbTpa.

11. CexunoHnHas cBepTKa.

12. Z-npeobpa3zoBanusi. CBoiicTBa.

13. Tlepenarounas ¢pyHKIus GUIbTpPA.

14. IIpoexTupoBanue GUIBTPOB C KOHEYHOH HCIYIHCHOMN XapaKTEPUCTUKOM.
15. [IpoexTupoBanue GUILTPOB ¢ OECKOHEYHOH HCITYyIBCHON XapaKTEPUCTUKOM.
16. [Tepenuckperrsanusi CATHAIOB.

O 0 1N DN~ WN -

roy BIIO «IOHEIKWI HAIIMOHAJIbHBI YHUBEPCUTET»
OU3HKO-TEXHIIECKUH (paKyIbTeT

Hanpasnenue noocomosru: 09.04.01 Hnghopmamuxka u eviuuciumenvHas MexHUKa
Mazucmepckas npoepamma: Hugopmamuxa u epluuciumenvnas mexHuxa
Ilpoepamma nodeomosxu: aKademuueckas mazucmpamypa

Cemecmp 3

Yuebnas oucyuniuna Hughposeasn oopabomka cucnanos

3K3AMEHAIIMOHHBIN BUJIET Ne 4

1. Convolution. Properties of convolution.
2. The filter transfer function has zeros z1=0.38, z,=-0.71 and poles p1=0.5+0.2i,
p2=0.5-0.2i. Find the frequency response of the filter.
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3. Write Python code that plots frequency response and the pole-zero diagram of the
filter given above.

YTBepKIeHO Ha 3aceaHuH Kadeapbl KOMITBIOTEPHBIX TEXHOJIOTHH,
npoTokoa No OT « » 20 T

3aBeayromniuii kadeapoi

IIpenonaBatenn

I(pumepuu OYECHUBAHUA IK3AMEHA

Homep 3a0anusn Koauuecmeo oannos
1 20
2 20
3 10
Bcero 50 6ans10B

11. OBPA3EIl TECTOBOI'O 3AJAHUA

1. Given a signal sampled at frequency 16000 Hz. The FFT is performed over its first N=512 samples.
What is the frequency resolution of the spectrum?

a) 256 Hz b) 15,625 Hz ) 51,2 Hz d) 62,5 Hz e) 31,25 Hz

2. Given a discrete-time sinusoidal signal x[n] = cos(3znn/7). It’s sampled at sampling rate 14000 Hz. What
is the frequency (in hertz) of the signal?

a) 6000 Hz b) 3000 Hz c) 7000 Hz d) 2100 Hz e) 11000 Hz

12. KPUTEPUU OLNEHUBAHUA

ITo xypcy mpenmnosiaraercsi HpoBeJeHNE TPOMEKYTOUHON aTTECTAllU B BHJE MOAYJIFHOTO
KOHTPOJISI, 9K3aMeHa, BBIMOJIHEHNE Ja00paTOPHBIX PadoT.

Pacnpeoenenue bannos, komopwvie Mo2ym noayuums cmyoeHmsl
6 npoyecce u3yyeHus: OUCYUNIUHDL

CopnepxatenbHblii Moaynb Nel CopnepxarenbHblii Moaynb Ne2 | DOk3a
JlaGoparopHsie Mopnu. |Bcero|  JlaGoparopusie Bcero MEH B
paboTHI koHtp.| C.M. paboThI C.M. cero

Nel Ne2  |pabora] Nel | Ne3 | Ned | Neb Ne2

Maxe. |5 0 |10 | 25| 10 |10 | 5 25 50 | 100
aJlll
IlIxana coomeemcmeus 6a17108 HAUUOHAILHOU WKAJlE
Onenka Ounenka no OneHka 1o rocy1apcTBeHHOM LIKaJIe Ounenka mo
no mkaJje | 100-6anabHoii (3x3ameH, Tu(depeHINPOBAHHBIN 3a4€T) rocyJ1apcTBeHHOM

ECTS HIKaJIe HIKaJIe (3a4eT)
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A 90-100 5 (OTIMYHO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xopo1o) 3a4TEHO
D 70-74 3 (YIOBJIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBIIETBOPHUTETHHO) 3a4TEHO
FX 35-59 2 (HEeYJOBIIETBOPUTEIIHHO) HE 3a4TEHO
C BO3MOXXHOCTBIO ITOBTOPHOM CHAYU
F 0-34 2 (HeyOBIIETBOPUTEIIHHO) HE 3a4TEHO
C BO3MOXKHOCTBIO TIOBTOPHOM ClIa4H NP YCIOBUU
00s13aTeIbHOTO HAOOpa TOTIOTHUTEIIBHBIX 0aJIJIOB

OreHKka 3a OBIIAICHUE Kypca BBICTABIISIETCS 110 CIEAYIOIIUM KPUTEPHSIM:
— OIEHKY «OTJINYHOY 3aCTYKUBACT CTYIEHT, KOTOPBIIl 00HApYXHJI ITyOOKHE 3HAHUS TIPH
OTBETaxX Ha TEOPETUUECKHE BOIPOCHI [0 TEMaM Kypca, a TAK)Ke BHIITOTHIII PAKTHYECKUE 3aJaHH
B ITOJTHOM 00BEMe 1 Habpan 6onee 90 Gamios.
— OLEHKY «XOpOUIO» 3aCITYKUBAET CTYIEHT, CAEIABIINI OMMOKH B TEOPETUUECKUX WU
NPAaKTHYECKUX OTBETAX, KOTOPHIE MOTYT OBITh MHTEPIPETHPOBAHBI KaK MaJIOCYIIECTBEHHBIE JUIS
BOIIPOCOB, KOTOPBIE paccMaTpuBainch. CTyIeHT AOJDKEH HabpaTh Ooree 75 6asioB.

— OILEHKY «yIOBJICTBOPUTEIIFHO» 3aCITyXHBACT CTYACHT, KOTOPBIN BBIOIHII 3a/laHHS
HETOJIHO U ¢ OIIMOKaMu, HO IIpH 3TOM Halpai 6osee 60 6aos.
— OIEHKY «HEYIOBICTBOPUTEIHHO» 3aCIy)KHBACT CTYACHT, KOTOPHIH HE BBIIOIHUII
OOJIBIIMHCTBA TEOPETUUECKUX U MPAKTUYECKUX 3a/1a4 U HaOpaa meHee 60 6aios.

12. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOIECCA

Jliig mpoBeieHus TEKIMOHHBIX 3aHATHI TpeOyeTcst ayIuTOpus Ha MOTOK, 000PYJOBaHHAS

MYJIbTUMEAUMHBIM IIPOEKTOPOM M DKPAHOM, WIM MHTEPAKTUBHOM INOCKOH. JlI1 mpoBeneHus
71a00paTOPHBIX 3aHATUH MO AUCIUIUTMHE HeoOXoauM obopyaoBanHbld [[19BM wim HOyTOyKaMu
KOMIIBIOTEPHBIN KJIaCC C BO3MOXKHOCTBIO BbIX0za B IHTEpHET.

13. PEKOMEHJIOBAHHAS JIMTEPATYPA

Ne
n/n

HaunmenoBanue

KoJi-Bo
IK3eMILISIPOB B
omoJHoOTEKE
JlonHY

Hanu4yue
JJIEKTPOHHOM
Bepcun B DbC

Ocnosnas n1umepamypa

[Tapuii T.B. Digital Signal Processing: yae6roe mocodue 1mo
mucuuruinHe  «ludpoBas oOpabotka curHamoB» (st
cryneHToB HanpanieHus moarotopku 09.04.01 Mudopmaruka u

BerancimTenbHas Texuuka) / T.B. Llapuit — [Jonenk: J{ouHY,
2017. - 125 c.

100

Hlapwuii T.B. JJabopaTtopHbie paboTHI MO HHPPOBOI
00paboTKe CUTHAJIOB: Y4€OHO-METOMIECKOE MTOCOOHE 110
mucuuruiae «Ludposas o6paboTka curHamoBy (s
CTyA€HTOB HanpasieHusa noarotoBku 09.04.01
WNudpopmaruka u BeruucauTenbHas texuuka) / T.B. Hapuii —
Honenk: JouHY, 2017.-72 c.

100

Ha

Jonoanumenvnas numepamypa

Downey A. Think DSP. Digital Signal Processing in Python /
A. Downey. — O’Reilly Media, 2016. — 176 p.
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Lyons R. G. Understanding Digital Signal Processing. 3rd i Jla
Edition / R. G. Lyons. — Prentice Hall, 2014. — 984 p.

14. AHOOPMAIIMOHHBIE PECYPCbI

1. bubmmoreka mudposoit o6padotku curanamoB NWaves (aBrop — Illapwuit T.B.). URL:
https://github.com/ar1stOcrat/NWaves (nata oopamenus 18.03.2020 r.).

2. The Scientist and Engineer’s Guide to Digital Signal Processing by S.W. Smith. URL:
http://www.dspguide.com (nara obpamienus 18.03.2020 r.).

15. IPOTPAMMHOE OBECIIEYEHHUE

1. GNU Octave nro6oii BepcHm.
2. Python-muctpu6yrus Anaconda e arke Bepcun 3.5.




	2024-05-28_041
	2024-05-28_042
	Б1.Б.М4 Цифровая обработка сигналов_2024
	1. место дисциплины / практики / курсовой работы / государственной итоговой аттестации в структуре образовательной программы
	1.1. Требования к предварительной подготовке обучающихся, предшествующие и сопутствующие дисциплины, на которых основывается изучение данной: «Программирование», «Высшая математика».
	1.2. Дисциплины, курсовые работы и практики, для которых освоение данной дисциплины необходимо как предшествующее: «Распознавание речи», «Распознавание графических образов».

	2. Описание дисциплины / ПРАКТИКИ / КУРСОВОЙ РАБОТЫ / ГОСУДАРСТВЕННОЙ ИТОГОВОЙ АТТЕСТАЦИИ
	2.1. Общая характеристика
	2.2. Распределение часов по периодам обучения

	3. Цели дисциплины / ПРАКТИКИ / КУРСОВОЙ РАБОТЫ / ГОСУДАРСТВЕННОЙ ИТОГОВОЙ АТТЕСТАЦИИ
	4. компетенции обучающегося, формируемые в результате освоения компонента образовательной программы, их индикаторы и планируемые результаты обучения
	4.1. Компетенции
	4.2. Индикаторы компетенций
	4.3. Результаты обучения

	5. Программа дисциплины
	МОДУЛЬНАЯ КОНТРОЛЬНАЯ РАБОТА
	Заведующий кафедрой    ______________
	ЭКЗАМЕНАЦИОННЫЙ БИЛЕТ № 4
	Заведующий кафедрой   ______________



