roY BIO «1OHEUKHH HAUHOHAJIbHBIH YHUBEPCHTET»
OU3HKO-TEXHHUYECKHN ®AKY.ILTET

Kagenpa Komnsorepanix TexHoa0rni

PABOYAS TPOTPAMMA YUEBHON AHCHMILTHHbBI
« [ ITMDPPOBAS OBPABOTKA CUI'HAJIOB»

Hanpasaenue noarotoskn:  09.04.01 Hadopmatika i BRMUCANTEILHAR TCXHHKD

Mal‘llCIL’pCKilﬂ nporpamMma HadopMaTHka 1 BLIMUCIHTCIEHAR TEXHIKN

OO0pasoBarTe/inias mporpaMMa; akaJcMHYCCKas MarucIparypa
Keasmdukauns: MarueTp
Dopma obyucHms: OMHASN. OUHO-3204HAS, 3A04HAN

Jownenx 2020
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VTBEPKIAK):
Hexan duinko-rex

cxoro hakvisrera
~ Dosmenxo CA,
«1 7w anpeas 2020 ¢,

S S—— MLIL

fporpavya yueOnoil ascusmanns «lludgposas obpaboTka CHINAIORY COCTARICHD 1Ha
ocHORaHMY  DEACPAILHONO  FOCYAAPCTECHHOID  OOPAIOBATEILNOIO  CTAHIAPT  BHICIIETO
obpazosanun (PIOC BO) nanpasrenna noarotoskn 09.04.01 Hndopmarnxa 1 snecanTcasnan
TEXMHMKD YTBCPAACHHOND TIpUKAsoM Munscieperaa obpasosarna 1 naykn Poceniickol @ejepatim
ar 19 cenradps 2017 r. Ne918;

Topaaka oprasw3ammy yHebHOro npouccea B ODPAIOBATEILHIN OPFAHIALIHRAN BLCIIEIO
npopecenonamnnoro oopasosanna Jloneukoit Hapounoit PecoyGumkn, yaepaaeHioro npukasom
Munscreperea obpazosatng u Haykn JIHP Ne 1171 or «l0» woséps 2007 r.:

yuebnoro  naana W ocrosroil  ofpazosateasHoit  nporpammbl  «Mndopmatika W
BRIMHCIHTCALHAR TEXHUKAR Hanpasaenns noaraTosxu 09.04.01 HupopMaTika i 8sucanTeibuas

rexunkn, paspaborasnux g FOY BMNO «/loneuxnil naumonpasmstii yuusepen e,

Henpenim xaghedpir KOMIBIOMEPHIX MEXHON0NT

PaspaGorumk: / '/
b Lapwii 1.8.
/

Iporpasima  yueOHOH  ANCUMIHHEL  YTBCPHKACHZ  HAa  waceiannn  Kadeapu
KOMILIOTEPHEIX TEXHOAOrHI

Hporokoa No 12 or «2» anpens 2020 1,

Fan. kadeapoil KOMITEKTCPHBIX TEXHOIONHI ."&\‘ Epmasienxo 1.8,

Mporpavma  yueOHOR  AMCUMIVIMEGL  0100peHa  YNCOHO-METOANUECKO  KOMUCCHER
PHIMKO-TEXHHUECKOIO Ay IbTeTa

[porokon Ne 5 o1 «15» anpens 2020 1.
3
Tpeaceaarens yedHO-METOAHYECKOR KOMHCCHH //
(PUIHKO-TEXHHUCCKOTO hakyibTeTa A Korenko B.H.
)

-

/
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1. OBJIACTBH IPUMEHEHUSA U MECTO JUCHUIIJIMHBI B YYHEBHOM ITPOLECCE

VYyeonas mucrummHa «lludpoBas oO0paboTka CHUTHAJIOB» OTHOCHTCS K 0a30BOM YacTH
npoeCCHOHATBLHOTO OJOKa W COCTOMT W3 JBYX COAEPXKATENbHBIX MOAYNIeH: Moayinb 1l —
«upoBbie CUTHAIBI U CUCTEMBI BO BPDEMEHHOM M YaCTOTHON 001acTsax», Moayib 2 — «Lludpossie
GUIBTPBI.

OcHOBBIBaeTCSI Ha JUCHHMIUIMHAX OakamaBpuata: «[IporpammupoBanue», «Bwiciias
MaTeMaTHKay. SIBIsieTcss OCHOBOM JIJIsi M3YYCHHUS CIICAYIOIMIUX AUCIUILTNH: «Pacmo3HaBanue pedny,
«Pacno3naBanue rpaduyeckux o0pazoB.

I[I/ICHI/IHJ'II/IHa YHUTAeTCs HA aHTJIUMCKOM SI3BIKE.

2. CTPYKTYPA JMCHUIIJINHBbI

Xapaxmepucmuka yueonoll OucCyUnIuUHbl

Hanpasnenue nororoBku 09.04.01 MndopmaTrka 1 BEIMUCIUTENHHAS TEXHUKA
Marucrepckas nporpamma WudopmaTnka v BRIYMCIUTEIILHAS TEXHUKA
OO6pa3zoBarenpHas IporpaMmma aKaJeMUUYecKasi MarucTparypa
KBanudukarms MarucTp

KonuyecTBo conepkarenbHbIX MOTyIeH 2

Jucnumnmna 6a30Bol / BApHATUBHOM

o bazosasg gacts
4acTH 00pa30BaTEILHOMN MPOTPaMMBbl

®opmel koHTpoIs (MK, sk3amen, 3auer) MK, sk3ameH
[Toxazarenu ouHas ¢popma oOyueHus saounas opua
oOyueHus
KonngecTBo 3aueTHBIX €IMHUIL 35 35
(KpeuTOB) ' '
I'on moaroToBku 2 2
Cemectp 3 3
KonnuecTBo yacos 126 126
- JTEKIIHOHHBIX 14 2
- IPAKTUYECKHIX, CEMUHAPCKUX - -
- 1a00paTOPHBIX 28 6
- CaMOCTOSITEIILHOM pabOTHI 84 118
B T.4. MHJMBHIyaJIbHOE 33/1aHUE
HenenbHoOE KONMMYECTBO YaCcoB, 9 9
B T.4. ayIUTOPHBIX 3 0,75

3. OINHUCAHHME JUCHUIIJIMHBbI
Ieau u 3agaumn.

Ileny — QopmupoBaHue 0a30BbIX 3HAHMW W YMEHHUH CTyIE€HTa B 00JIACTH JUCKPETHBIX
CUTHAJIOB U CUCTEM, (PUITBTpALIUHU, CIIEKTPATBLHOTO aHAIN3a CUTHAJIOB.

3adauu — w3ydyeHue mporiecca AUCKPETH3AIMK AaHAJIOTOBBIX CHUTHAJOB; M3YYEHHE OCHOB U
po0JieM CIEKTPAIbHOTO aHAIM3a MU(PPOBLIX CUTHAIIOB; TPUOOPETEHUE MPAKTUYECKUX HABBIKOB 11O
MIPOCKTUPOBAHUIO MHQPPOBBHIX (DUIBTPOB ISl KOHKPETHBIX HYXKI, a Takke 3(P(HEKTUBHOTO
MPUMEHEHUS ITUX (DUIBTPOB; MOHMMAHHUE CBS3U MEXKIY Pa3HBIMH CIIOCOOAMH TPEICTABICHUS U
aHaJM3a CUTHAJIOB M CHCTEM: BpeMEHHas 00J1acTh, YaCTOTHAs1 00J1acTh, Z-00J1aCTh.
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TpeGoBanus K pe3yiabTaTaM OCBOEHUS] AUCHMILIMHBI. [Ipoliecc mM3ydyeHUs NUCHUIUIMHBI
«[TapanenbHble METONBI M aJTOPUTMBI» HAlpaBieH Ha (OPMHUPOBAHHE SJIEMEHTOB CJIEIYIOIIUX
komnereHuid B cootrBeTcTBUU ¢ PI'OC BO P® Hanpasiaenuss noarotoBku «09.04.01
Wudopmarrka u BEIMUCIUTEIbHAS TEXHUKA» U OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl BBICIIETO
npodeCcCUuOHAIBHOTO 00pa3oBaHus HampasiaeHuss noarotoBku «09.04.01 Hudopmatuka u
BBIYHCIIUTENbHAS TEXHHUKA» (Marucrepckas nmporpamma: «MHTemeKTyanbHble HHPOPMAIMOHHEBIE
CHCTEMBI»):

a) ynueepcanvnvix (YK):

CIIOCOOEH OCYIIECTBISATh KPUTUYECKUH aHaiu3 MpOOJEMHBIX CHUTyalluii Ha OCHOBE

CHCTEMHOTO TI0X0/1a, BhIpadaThiBaTh cTpareruto aeicteuit (YK-1);

CrocoOeH MPUMEHSITh COBPEMEHHbIE KOMMYHHMKATHBHBIE TEXHOJOTMH, B TOM YHCIE
HAUHOCTPaHHOM(BIX) s3bIKe(ax), JJIA aKaJEeMHUYECKOTO W MPO(ECCHOHAIBHOTO B3aMMOJICHCTBUS
(VK-4).

0) oowenpogpeccuonanvnuix (OIIK):

CrocoOeH caMOCTOSTENbHO MPUOOpEeTaTh, pa3BUBAaTh W NPUMEHATh MaTeMaTH4ecKHe,
€CTECTBEHHOHAYYHBIE, COIIMAIBHO-9KOHOMUYECKHE U MTPO(ECCHOHATBHBIC 3HAHUS ISl PEIICHUS
HECTAHJAPTHBIX 33/1a4, B TOM YKCJI€ B HOBOW WJIM HE3HAKOMOM Cpejie M B MEKIUCUUIIIMHAPHOM
koHtekcte (OIMK-1);

crocobeH pa3pabaThiBaTh OPUTHHAIBHBIE AJTOPUTMBI U MPOTPAMMHBIE CPEICTBAa, B TOM
Yyycje, C HUCIOJb30BAHUEM COBPEMEHHBIX MHTEIUIEKTYyalbHbIX TEXHOJOTHUM, I pelIeHus
npodeccuonanibubix 3aaa4 (OIMK-2);

CroCco0eH MPHUMEHSTh Ha MPAKTHKE HOBBIC HAYYHBIE MPUHIUIIBI M METOJBI UCCIIETOBAHUN
(OIIK-4);

crocoOeH pa3pabarbiBaTh U MOJIEPHU3UPOBATH MPOrPAMMHOE U anmnapaTHOe oOecrnedyeHue
UHGPOPMAITHOHHBIX ¥ aBTOMATH3UPOBaHHbIX cucteM (OITK-5);

crocobeH  pa3pabaTbiBaTh KOMIIOHEHTHl IPOTrpaMMHO-  allapaTHBIX  KOMIIJIEKCOB
00paboTku nHGOpPMAIMK U aBTOMAaTU3upOoBaHHOTO npoektupoBanus (OIIK-6);

CIIOCOOEH  aJanTUpOBaTh 3apyOe’KHble KOMIUIEKCH 00paboTku uHoOpMauuu W
ABTOMATHU3MPOBAHHOTO MIPOCKTUPOBAHUS K HYXKJIaM OTeuecTBeHHBIX npeanpusatuii (OITK-7);

8) npogpeccuonanvuvix (I1K):

npoOU3600CMEEHHO-MEXHON02UYECKAA OeAMETbHOCHD

CIOCOOCH OCYIIECTBIATH YIIPABJICHUE CepBHCaMU HHPOpMAIMOHHBIX TexHomorui (I[1K-2);

CIOCOOEH OCYIIECTBIATH YIpaBiIeHHWE pPa3BUTHEM HH(OKOMMYHHKAIIMOHHOW CHCTEMBI
opranu3anuu (I1K-6).

B pe3yjbTare u3yucHust y‘leﬁl—[Oﬁ AUCHUIIJIMHBI CTYACHT JTOJ/IZKEH

3name:
— OCHOBBI MTPOLIECCOB JIUCKPETU3ALMU U IEPEIUCKPETU3ALMN CUTHAJIOB;

— 0a30BbIE OlEpaIiy ¢ CUTHAJIAMHA BO BPEMEHHOU W YaCTOTHOW 00JIaCTsX;
— OCHOBBI CIIEKTPAJIBbHOIO AaHAJIN3a CUTHAJIOB;

— OCHOBBI MPOEKTUPOBaHMUA (UIBTPOB M aHAINW3a MX YACTOTHBIX, MMITYJIbCHBIX, (ha30BBIX
XapaKTEPUCTHK.

Ymems:

— OCYIIIECTBIIATH CBEPTKY IU(POBBIX CUTHAIOB BO BPEMEHHOW U YaCTOTHOM 00JIaCTSX;

— MIPOU3BONTH CIICKTPATBHBIN aHAJIU3 CUTHAJIOB, TPAKTOBATH CIIEKTPOTPAMMBbI CUTHAJIOB;

— MPOCKTUPOBATh M MPHUMEHSATh pPa3Hble TUIBI (GUIBTPOB (C KOHEYHOH M OECKOHEYHOMH
UMITYJIbCHOM XapaKTEPHUCTHKOH ), TPAKTOBATh JAMArpaMMbl HYJIEH W TIOJIOCOB MEPEIaTOYHOM
byHKIIN QUIBTPA;

— BBIMOJIHATH NEPEIUCKPETU3ALIMIO0 CUTHAJIOB.



Baaoemuw:

— HaBBIKAMH Pa3pabOTKU MPOrpaMM Ha CHEIHMATM3UPOBAHHBIX SI3bIKAX JUISI PELICHHS 3aaad

udpoBoit 00pabOTKH CHTHAJIOB.

4. COJAEPKAHUE JUCHUIIJIMHBI 1 ®OPMbI OPT'AHU3 AU

YYEBHOI'O TIPOLHECCA

HopsinkoBbIi
TEMA

HOMEp H

KpaTlcoe CodepKaHME€ TEMbI

Cooeporcamenvutii modyas 1.
HudpoBble CUTHAJIBI U CHCTEMbl BO BpEMEHHOM M YACTOTHOM
o0J1acTax

Tema 1.
Cursaisl.

Beenenne B nu¢poByro 00paboTky curHaioB. OOmacTtu
npuMeHeHus. CoBpeMeHHoe cocTtosHue. DSP-mpoueccopsl.
Acnektsl  mporpammupoBanus. Curnanel.  Kiaccubukarms
curHanoB. CuHycouzanpHbple cur"aiabl. CilydaliHbIE CHTHAJIBI.
CranuoHapHOCTh CUTHAaJIA. AMIUIUTYAHO-BpEMEHHbIE
XapaKTePUCTUKU CHUTHAIOB. JIMCKpeTH3alus M KBaHTOBaHUE
aHanoroselx cur”aynoB. Teopema KorenpbHukoBa-HaiikBucra.

Anuacunr.

Tema 2.
[{udpoBbie CHCTEMBI

Hudpossie cucrembl. JInHEHHBIE CHUCTEMbI, WHBAapHUAHTHBIE K
casury. [IpuHnun cynepnosunuu. MmnynscHas xapakTepucTHKa
cucremsl. CBeptka. Kpocc-koppensanusi.

Tema 3.
CUrHaJIbl U CUCTEMEI B
YacTOTHOH o0acTu

YacToTHas XapaKTepUCTHKA CUCTEMBI. CemelicTBO
npeodpazoanuii ®ypoe (IID): psaael Dypwe, HempepbIBHOE,
nuckpetHoe BO BpeMeHH, auckperHoe I[ID. CpoiictBa [1D.
AnroputMmbl beicTporo npeobpazoBanusi @ypbe. CrieKTpaabHbII
aHanmu3  curHaioB.  KpartkoBpemennoe  II®d  (STFT),
cnektporpaMmbl. Dpdekt 'n66ca. Oxonnsie pyHkuu. beictpas
cBepTKa. JIeKOHBOIIOLHS.

CooeporcamenvHwlii. Mooyp 2.
u¢posbie GUIALTPHI

Tema 4. Hudpossie unbtpel. Knaccuduxanus dunstpoB. YacToTHas,
OcHoBBI 1TUGPOBOH (ba3oBast, UMITyJIbCHAsI XapaKTEepUCTUKH (UIbTPOB. PasHOCTHBIE
bunbTpanumn ypaBHeHUsl. CEeKIIMOHHAs CBEPTKa.

Tema 5. IIpsmoe u obOpatHoe Z-mpeoOpa3zoBanus. CBoiictBa Z-
[TpoextupoBanue uudpoBbIx | mpeodpazoBanus. Tabmuna Z-npeoOpa3zoBaHuil  QyHKIUH.

¢GuIBETPOB

Hudpossie ¢unbtpsl B Z-o6mactu. Ilepemarounas QyHKuus.
Hymu u nomoca nepenatouHodd @QyHkuuu. OKOHHBIM MeETOZ
IPOEKTUPOBAHUS IUPPOBBIX (PUIHTPOB.

Tema 6.
Ilepenuckpernszanus
CUTHAJIOB

[Tepenuckpernsanus curnanos. Jlenumanus. UHTeprnionsmms.
[Monmudasznas punbTpanms.




TemaTnueckuii mian

Conep:kareJibHbIIA MOAYJIb 1

KoauuecTBO 4acoB

Ounas popma o0yueHust 3aounas popma o0OyueHust
B T.4. B T.U.
HassaHus comepKaTebHbIX ol 2% |3 o | 213 |5
o o & T = C3§ [as o [~ T ] § 2]
MOAYJIEH U TEM = E|l 9| a8 E H = = 3} s | 8 E &=
5] = ] o | = o> g 5} = O o = O™ O
Q = Sl B89 EY Q = <) & 39 xY
M > E|l s |g S5y A Z ) s |2 =<
O | BE| &5 8 9 () E S| 5 &m
E | 2| 98 w5 o = = o |6 ®R|E w
a1 Q= <|H S O s s H <
S| < jes < < jas)
= Bl o = = = I5) =
Tema 1. Curnaibl 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 o01acTs 28 | 2 6 | 20 315 | 05 1| 30
Hmozo
no cooeprcamenbHoMy 64 | 6 14| 44 64 1 3 | 60
Mmooyno 1
Copep:kaTebHbIi MOTYJIb 2
KoJsinyecTBo 4yacoB
OuHnasi popma 00yueHus 3aouHas popma o0yueHust
B T.4. B T.U.
HasBanus Colep:KaTeTLHBIX . E Ef E “% 4 E Ef E o E o
MOJYJIEH U TEM 5 § 3 s E 5IS. § 5 § 3 = E ElS §
Q = <) E| 3899 Q = <) st R E=
M (> Sl s | g S d /A Z = s |88 ¢
O = oo &1 9 ) ) o | o & a
= 21 9|2 5E w5 = = O |0 RIS R
S Lg S «© g d 8 L% S < g <
Bl B8 = =l 5|8 S
Tema 4. OcHoBBI U(DPOBOH
wnp 22 | 2 4116 29,25 | 0,25 1] 28
buabTpanun
Tema 5. [IpoexkTupoBanue
pOCKTHP 30 | 4 8 | 18 235 | 05 1| 22
U (POBBIX PUIBTPOB
Tema 6. [lepenuckpeTuzanus
PEARICKPETIBAIIL 1 10 | 2 2| 6 925 | 025 1|8
CUTHAJIOB
Hmozo
no cooepicamenbHomy 62 | 8 14 | 40 62 1 3 | 58
Mooyt 2




5. METOIUYECKHUE PEKOMEHJIALUU JJISA TIPOBEJEHUSA
JEKIIMOHHBIX, IPAKTUYECKHNX U JIABOPATOPHBIX 3AHATHI

TeMBI JIeKIIMOHHBIX 3aHATHNA

Ne Konuuecmeo
wn Ha3zeanue memoi waCos
1 |Curnansi 2
2 |dudpoBbie cUCTEMBI BO BpEMEHHOM 001acTu 2
3 |[dudpossie cuctemsl B 4aCTOTHOM 06acTu 2
4 |CrnekTpanbHbIN aHAIU3 CUTHAIIOB 2
5 |OcHoBbl 111G POBOI PHIBTpALHH 2
6 [[IpoekTupoBaHue MUGPOBBIX GUILTPOB 2
7 |[lepeauickpeTH3aIKs CUTHAJIOB 2
BCEI'O 14
Tembl J1a0OPATOPHBIX 3aHATHI
Ne Konuuecmeo
wn Ha3zeanue memoi waCos
1 |O6paboTKa CUTHAIIOB BO BpEMEHHOM 00J1acTH 6
2 |O6paboTka CUTHATIOB B YaCTOTHOM 005I1acTH 8
3 [dudposas ¢punbTpanus cCUrHauos 4
4 |AnHanu3 u npoekTHpoBaHUE HU(PPOBHIX (HUIBTPOB 8
5 [[IepenuckpeTn3alysi CUTHAIOB 2
BCEI'O 28

6. METOAMYECKHUE PEKOMEHJALIUU ITO OPTAHU3ALIUN

CAMOCTOSTEJBHON PABOTHI CTYJIEHTOB

Opranuzanmsi caMOCTOSITE/IbHOI Pa0doThI CTYIEHTOB

CamocrosarenbHass pabota cTyAeHTOB 1o Kypey «lludpoBas o0paboTka CHUTHAIOB»
IpelycCMaTpUBAET U3YUYECHHE JIOTIOTHUTENbHON TEXHUUECKON JTUTEPaTyphl 1 HUHTEPHET-UCTOYHHUKOB,
pEKOMEH/IyeMble 3TOM MpOorpaMMoOiN; CaMOCTOSATENbHYIO pa3pabOTKy alrOpUTMOB U TEKCTOB
porpaMM J1abopaTopHbIX paboT, U3ydeHUe OMOJIHUTENbHOr0 MHCTpyMeHTapus. [Ipu xemanuun

CTYACHT MOXCT IIOATOTOBUTH pe(bepaT WM JOKJaJ 0 OJHOM U3 NPUBCACHHBIX HUKC TCM:

1. IIporpammupoBaane DSP-mpomieccopos.

2. AnroputMmsl 6bIcTporo npeodpasoBanust Oypee.
3. CriekTpaibHBIN aHAJIN3 CUTHAJIOB.

4. CeKk1IMOHHAs CBEpTKa.

5. [Ipsimoe u o6paTHOE Z-TipeoOpa3oBaHMeE.

6. [IpoextupoBanue UGPOBHIX PUILTPOB C KOHEUHON U OECKOHEUHOM UMITYTECHOM

XapaKTEPUCTUKOM.
7. IlepenuckpeTn3anus CUTHaJIOB.
8. AnmantuBHas GUIBTPALIHS.




9. 'omomopdHas 06paboTKa HeCTAITMOHAPHBIX CUTHAJIOB.
10. bubmuotexu Python as uudpoBoit 00pabOTKH CUTHATIOB.

Ha3zeanue memoi Konuuecmeo
yacoe

1 |Curnansi 6
2 |[ludposbie cucTeMbI BO BpeMEHHON 00J1aCTH 18
3 |[dudpossie cuctembl B 4aCTOTHOM 06acTu 10
4  |CnexTpanbHbIi aHAIN3 CUTHAIOB 10
5 |OcuHoBbl nupoBoit punsTpanun 16
6 [[IpoextupoBanue HUPPOBHIX PUIBTPOB 18
7 |[lepenuckpeTH3alysi CHTHAIOB 6

BCEI'O 84

8. KOHTPOJIbHBIE BOITPOCHI K IPOMEXKYTOYHOM ATTECTAIIUHA

1. Curnansl. Knaccudukanms.

2. JluckpeTnsanys ¥ KBAaHTOBAaHHE CUTHAJIOB.

3. JluneiiHple ”HBapHAHTHBIE KO CABHUTY cucTeMbl. CBOMCTBA.
4. Onepauust ceeptku. CBoMcCTBa

5. HacToTHasl XapaKTepUCTUKA CUCTEMBI.

6. CemeiicTBo npeodpazoBanuii Oypre.

7. CrexTpaibHbIi aHAJIN3 CUTHAJIOB.

8. beicTpas cBepTKa.

9.0BPA3EIl MOAYJIBHOI'O KOHTPOJISA
roy BIO IOHEIKUA HAIITMOHAJIbHBI YHUBEPCUTET»
DU3NKO-TEXHUUECKUH (aKyIbTeT

Hanpaenenue noocomosxku:  09.04.01 Hugpopmamuka u eévtuuciumenbHas mexHuKa
Macucmepckas npoepavmma: Hugpopmamura u eviuuciumenbnan mexHuxka

IIpoepamma nodeomosku: akademuyeckas mazucmpamypa
Cemecmp 3
Yuebnas oucyuniuna Hugposeasa oopabomka cuznanos

MOAYJbHASA KOHTPOJIBHASA PABOTA
BAPHUAHT Nel

Choose the correct formula for sinusoidal signal with amplitude A=300 and frequency f=500 Hz:
a) 300sin(500t+n/4)  b) 500sin(27*300t)  c) 300sin(2x*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:
a) 44100 Hz b) 9000 Hz €) 22050 Hz d) 16000 Hz e) 8000 Hz



10.

9

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(3xn/7). It’s sampled at sampling rate 14000 Hz. What is the
frequency (in hertz) of the signal?
a) 6000 Hz b) 3000 Hz €) 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] =[140316]and h[n]=[3812]. The sample y[3] =?
a) 15 b) 33 c)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 h1 has 50 samples. We need to convolve s1 with h1. 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 ¢) 51,2 Hz d) 62,5 Hz e) 31,25 Hz

VYTBepkaeHO Ha 3aceaHUU Ka(eapbl KOMIIbIOTEPHBIX TEXHOJIOTUH,
pOoTOKOJ Ne OT « » 20 T

3aBenyroumii kadenpoit

[IpenonaBarens

KpI/ITCpI/II/I OLCHUBAHUA MOAYJIbHOT'O KOHTPOJIA

Homep 3a0anusn Konuuecmeo dannoe
1

~N|o|lo[s]w]|d
A
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8 1

9 1

10 1
Bcezo 10

10. OBPA3EIl 9K3AMEHAIIMOHHOI'O BUJIETA
Teopemuueckue 60npocwyl K IK3aMeH)

. Curnansl. Knaccudukanus curnanos.

. Auckperuzanus curnanos. Teopema KorensHukoBa-HaiikBucra. Anuacusr.
. JIuHeliHbIe CUCTEMBI.

. CBeptka. CBolicTBa CBEpPTKHU.

. CemetiicTBo npeobpazoBanuii Oypre.

. CBoiicTBa mpeobpazoBanus Oypbe.

. CriekTpanpHblil aHAM3 curHaIOB. OkoHHbBIE PyHKIHHA. DddekT ['nddca.

. beicTpas cBepTKa.

9. Kimaccudukanust mudpoBbIX GUIBTPOB.

10. YacToTHast XxapakTepuCTHKa QHUIbTPA.

11. CekiiuonHas cBepTKa.

12. Z-npeoGpa3zoBanus. CBoiicTBa.

13. Ilepenarounast pyHKIuMs GuUIbTpa.

14. TlpoexkTrpoBaHue GPUILTPOB C KOHEYHOMN HCIYIbCHON XapaKTEPUCTUKOM.
15. [IpoextupoBanue GUILTPOB ¢ OECKOHEYHON UCTYIHCHON XapaKTEPUCTUKOM.
16. Ilepeauckpernsanusi CUTHAJIOB.

OIS WN B

rOYy BIIO «IOHEHKWI HAIIMOHAJIbHbII1 YHUBEPCUTET»
Ou3UKO-TeXHUYECKUH (pakynbTeT

Hanpaenenue noocomosxu. 09.04.01 Hnghopmamuxka u evryuciumenvHas MexHuKa
Maczucmepckas npoepamma: Hughopmamuka u eviuuciumenvnas mexHuxka
Ipoepamma noocomosku: akademuuecKkas mazucmpamypa

Cemecmp 3

Yuebnas oucyuniuna Hugposasn oopadbomka cucnanos

3K3AMEHAIIMOHHBIN BUJIET Ne 4

1. Convolution. Properties of convolution.

2. The filter transfer function has zeros z,=0.38, z,=—0.71 and poles p;=0.5+0.2i, p,=0.5—
0.2i. Find the frequency response of the filter.

3. Write Python code that plots frequency response and the pole-zero diagram of the filter
given above.

YTBepkIeHO Ha 3ace/JaHuU Kadelpbl KOMIBIOTEPHBIX TEXHOJIOTHH,
poTokoi Ne OT « » 20 1.

3aBenyrommii kadempoi

IIpenonaBarenn




Kpumepuu OUYECHUBAHUA IK3AMEHA

Homep 3a0anusn Konuuecmeo 6annoe
1 20
2 20
3 10
Bcero 50 6ans10B
11. OBPA3ELl TECTOBOI'O 3AJJAHUA
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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)625Hz  €)31,25Hz

2. 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

¢) 7000 Hz d)2100Hz  e) 11000 Hz

12. KPUTEPUU OHEHUBAHUSA

IIo KypCy mnpeanojiaractcsa ImpoBCACHUC HpOMe)KYTOqHOﬁ arrecrallui B BUAC MOAYJIBHOTO
KOHTPOJIA, 9K3aMCHA, BBIIIOJIHCHUC J'Ia60paT0pHBIX pa60T.

Pacnpeoenenue 6annos, komopwie mocym nonyuumes cmyoenmoi

6 npoyecce u3y4erus auCl/ﬂ/H’lﬂl/lel

ConepxarenpHblii Moaynb Nel CopepxarenpHblii Moaynb Ne2 | Dk3a
JlaboparopHbie Moyx. [Beero|  JlabopatopHsle Bcero MEH Beero
paboThI koutp.| C.M. paboThI C.M.
Nel Ne2  |pabora| Nel | Ne3 | Ned | Ne5 No2
Maxe. |5 10 | 10|25 | 10 [10 | 5 25 50 | 100
At
HlIxana coomeemcmeusn 6an108 HAUUOHATLHOU WIKATIE
Onenka Ounenka no OneHka 1o rocy1apcTBeHHON IKaJe Ounenka no
no mkaje | 100-6anabHoM (3x3amen, TuddepeHIMPOBAHHBII 3a4eT) rocy1apcTBeHHOM
ECTS HIKaJIe HIKaJje (3a4er)

A 90-100 5 (OTIIUYHO) 3a9TEHO

B 80-89 4 (xopor1o) 3a4TE€HO

C 75-79 4 (xopor1io) 3a4TE€HO

D 70-74 3 (yIOBIETBOPUTEIHHO) 3a4TEHO

E 60-69 3 (yIOBJIIETBOPUTEIBHO) 3aYTEHO
FX 35-59 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TEHO

C BO3MOXXHOCTBIO ITOBTOPHOU CHA4YH
F 0-34 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MO>KHOCTBIO ITOBTOPHOM CAaYM MPH YCIOBUU
00s13aTeIpHOTO HAOOpa JTOTIOTHUTEIIBHBIX 0aJIJIOB
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OrieHKa 32 OBIIAICHUE Kypca BBICTABIISICTCS TI0 CIICAYIOIIAM KPUTEPHSIM:

— OLIEHKY «OTJIMYHOY» 3aCIIy’)KMBAET CTYACHT, KOTOPbI OOHApYXWII TTyOOKUE 3HAHUS MPHU
OTBETaxX Ha TEOPETHYECKUE BOIIPOCHI IO TEMAM Kypca, a TAK)KE BBITIOJTHIII IPAKTUYCCKHUE 3aJaHUS B
MOJIHOM 00BéMe 1 Habpa 6onee 90 Gamos.

— OIICHKY «XOpOIIO» 3aCIyXHBACT CTYICHT, CACIABIINN OMHOKH B TEOPETHYCCKUX WIIU
MPAKTUYECKUX OTBETAX, KOTOPHIE MOTYT OBITh MHTEPIPETUPOBAHBI KaK MaJOCYIIICCTBCHHBIE IS
BOIIPOCOB, KOTOPBIE paccMaTpuBaiuch. CTyIeHT JOKEH HaOpaTh Oosee 75 Gayuios.

— OIIEHKY «YIOBIETBOPUTEIBHO» 3aCIyKUBACT CTYACHT, KOTOPBIA BBITIOTHWI 3aJaHUS
HEIOJIHO U ¢ OIKOKaMH, HO TIPH 3TOM Habpait 6osee 60 Gamios.

— OIeHKy «HEYIOBICTBOPUTEIBHO» 3aCIy’)KHUBA€T CTYJICHT, KOTOPBIM HE BBITOIHII
OOJIBITMHCTBA TEOPETUUECKUX U NIPAKTUIECKUX 3a/1a4 U Habpan meHee 60 6ayios.

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE YYEBHOI'O TIPOLECCA

Jlnst mpoBeeHHs JICKIIMOHHBIX 3aHATHH TpeOyeTcsi ayAuTOpHUs Ha MOTOK, 000pyIOBaHHAs
MYJIBTUMEMUHBIM IPOCKTOPOM M SKPaHOM, WJIM HHTEPAKTHBHOW JOCKOH. [lms mpoBeneHus
7a00paTOPHBIX 3aHATHH MO AMCHUILUIMHE HeoOXoamMm obopymoBaHHb [IDBM mnu HOyTOykamu
KOMITBIOTEPHBIH KJIacC ¢ BO3MOXKHOCTBIO BbIXoa B MlHTEpHeT.

13. PEKOMEH/IOBAHHAS JIUTEPATYPA

Koa-Bo

Ne IK3EMILIAPOB B
HaunmenoBanue

n/n onoJImoTeKe

JouHY

Hanunuue
3JIEKTPOHHOM
Bepcum B ObBC

Ocnognaa numepamypa

[Tapuii T.B. Digital Signal Processing: yae6Hoe mocodue mo
mucuuiuinie  «ludposas oOpaboTka curHaizoB» (Uit
1. |crynenroB Hampasnenus moarotopku 09.04.01 Madopmaruka u 100 Ha

BerunciuTenbHas Texuuka) / T.B. Llapuit — [Joneuk: JJouHY,
2017. - 125 c.

lapuit T.B. JJabopaTropHble paboTs! IO UPPOBOI
00paboTKe CUTHAJIOB: Y4€OHO-METOMYECKOE MOCOOHE 110
mucruminae «udposas o6paboTka curHanoBy (s
CTYJEHTOB HampasiyieHus: noarorosku 09.04.01
WNudopmaruka u BerunciaurenbHas Texuuka) / T.B. apuit —
Monenxk: JouHY, 2017. - 72 c.

100 Jla

Jonoanumenvnas numepamypa

3 Downey A. Think DSP. Digital Signal Processing in Python / i Jla
" |A. Downey. — O’Reilly Media, 2016. — 176 p.

4 Lyons R. G. Understanding Digital Signal Processing. 3rd i Jla
" |Edition / R. G. Lyons. — Prentice Hall, 2014. — 984 p.

14. ”AHOOPMAIIMOHHBIE PECYPCbI

1. bubnuorexa nugpoBoit o6padboTku curnaioB NWaves (aBrop — apuii T.B.). URL:
https://github.com/arlstOcrat/NWaves (mara obparmienus 18.03.2020 r.).

2. The Scientist and Engineer’s Guide to Digital Signal Processing by S.W. Smith. URL:
http://www.dspguide.com (mara o6parenus 18.03.2020 r.).




15. MIPOTPAMMHOE OBECIIEYHEHHUE

1. GNU Octave mo60ii Bepcumu.
2. Python-nuctpubyrus Anaconda ue ke Bepcun 3.5.

Pabouas nporpamma paccMoTpeHa U repeyTBep:K/ieHa Ha 3acelaHuu
Kadeapbl KOMITBIOTEPHBIX TEXHOJIOTUH ¢ M3MeHeHusAMU (6e3 n3amenenuii) Ha 2020 rog.
[TpoTokon Ne 12 ot «2» anpens 2020 r.

3aBenyromnmii kKageapoit Epmonenxo T.B.

Pabouas mporpamma paccMoTpeHa U nepeyTBep:K/IeHa Ha 3acelaHuu

Kadeapbl KOMITBIOTEPHBIX TEXHOJIOTUH ¢ M3MEeHeHHsIMU (0e3 n3meHeHuit) Ha 2021 rog.
IIpotokomn Ne OT « » 2021 r.

3aBenyrommii kadeapoit

Pabouas mporpamma paccMoTpeHa U nepeyTBep:K/IeHa Ha 3acelaHuu

Kadeapbl KOMITBIOTEPHBIX TEXHOJIOTUH ¢ M3MEHEHHsIMU (0e3 n3MeHenuii) Ha 2022 ro.
[Tporoxoin Ne OT « » 2022 r.

3aBenyrommii kadeapoit

Pabouas nporpamMMa paccMOTpeHa U NepeyTBEpIKIeHa Ha 3aceJaHUU

KadeIpbl KOMIBIOTEPHBIX TEXHOJOTHI ¢ U3MEeHeHUsIMHU (6e3 u3meHeHuil) Ha 2023 roa.
IIpotokomn Ne OT « » 2023 r.

3aBenyromuit kadenpoit
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