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«HanuoHaibHbIN HCC/Ie/JoBaTeTIbCKUil HKeropoackuii rocy/japCTBeHHbIN YHUBEPCUTET
uMm. H.W. JTo6aueBcKkoro»
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CucreMHOe MpOrpaMMHApPOBaHUE
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2026 rog Havasa rmoAroToOBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunza 51.B./1B.04.04 O6paboTKa CUrHa/I0B OTHOCUTCS K YaCTH, (POPMHUPYEMOU yuaCTHUKaMHU
oOpa3oBaTe/TbHBIX OTHOIIEHUH 0Opa30BaTe/TbHOM MTPOTrPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

waboMbl, K1accbl 06vekmos,
ucnonb3yembie npu
paspabomke npoepammHo20
obecneyeHust

TIK-4.2: 3Haem memoOb! u
cpedcmea npoeKmupogaHus
npoepammHozo obecneueHust
IIK-4.3: 3Haem memoob! u
cpedcmea npoeKmupo8aHus
6a3 0aHHbIX

IIK-4.4: Ymeem
ucnob308amb
cyujecmayioujue munoebie
pewieHust u wabaoHbL
NpoeKmuposaHust
npoepammHo20 obecneueHust
IIK-4.5: Ymeem npumeHsimb
Memoobl U cpedcmea
NpoeKmuposaHust
npoepammHo20 obecneueHusl,
cmpykmyp OaHHbix, 6a3

OaHHbIX

MoOynell, wabnoHbl, KAACChl
065eKkmo8, ucnonb3yemble npu
paspabomke Npo2pamMmHo20
obecneueHus 8 obaacmu

yucppoesoli obpabomku cuesHanos

I1K-4.2:

3Haem memoobl u cpedcmea
NPOEeKMupOB8AHUs NPO2PAMMHO20
obecneueHus 8 obaacmu

yucppoeoii obpabomku cuesHanos

IK-4.3:

3Haem memoobl u cpedcmea
npoekmupogaHus 6az OaHHbIX 8
obaacmu yugpoeoil obpabomku
cueHanos

I1K-4.4:

Ymeem ucnonb3zoeamb
cywecmeytoujue munoebie
pewieHus u wab/1oHbL
NPOEeKMupOB8AHUsS NPO2PAMMHO20
obecneueHus 8 obaacmu

yucppoeoii obpabomku cuesHanos

IIK-4.5:

Ymeem npumenssimb MemoOb! u
cpedcmea npoekmupos8aHust
Npo2pammHo20 obecneyeHus,
cmpyKkmyp OaHHblX, 6a3 OaHHbIX
8 obnacmu yugpposoli

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA IPOMEXXyTOUHOH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
ITIK-4: Cnocobex IIK-4.1: 3Haem munosble IIK-4.1: 3aodauu
npoekmupoeanb peweHust, bubauomexu 3Haem munoeble pewleHusl, 3quém:
npoepammHoe npo2pammHbIx Modyseli, 6ubAUOMeEKU NPO2PAMMHDIX 3adauu
obecneueHue




0bpabomku cueHanos

3. CTpyKTypa U cojep)kKaHHe AUCIUIIAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
O01yasi TPy/10€MKOCTBb, 3.€. 2
Yacos 1o yue0HOMY IIaHy 72
B TOM UHC/Ie
ay/JUTOpHbIE 3aHATHA (KOHTaKTHas1 padoTa):
- 3aHATHSA JIEKIJTUOHHOI'0 THUIIA 16
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYeCcKUe 3aHATHS / 1abopaTopHbIe paGoThI) 16
- KCP 1
caMocTosTe/IbHasA padoTa 39
IIpomexyTouHasi aTTecTamis 0
3auét

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpmeypupoeaHHoe no memam (pa36e/1aM) C YKdsdHuem 0mee0eHHO20 HA HUX Ko/auuecmed

axkademuuecKux udacog u 8uobl yuebHbIx 3aHamuil)

HavmeHoBaHMe pa3[e/noB U TeM JUCLUIUIMHBI Bcero B TOM 4uC/Ie
4yachbl
( ) KoHTtakTHas pabora (pabota Bo
B3alMO/IeHiCTBUY C IIperiofjaBaTesem),
Yyackl U3 HUX
3aHSTHS CamocTosTe/bHas
CeMHUHapCKOoro paGora
3aHsATHA THUMa o6yuarowerocs,
JIEKIIMOHHOTO | (TIpakTHueckue | Bcero Hachbl
THMa 3aHsATHs/nabopa
TOPHbIE
paboThI), yacsl

b o b b ¢

s} 0 s} 0 0
TloHsiTHe curHana. AHaOroBbIe M LU(POBbIe CUrHAMBL. [JUCKpeTH3anys 8 2 2 4 4
TIpeo6pa3oBanusi CMrHa/ioB. YaCTOTHBINM aHA/IU3 U MOAYJISALUS 9 2 2 4 5
CBépTKa U KOPPEeJSILIMOHHbBIN aHa/IM3 CUTHAJIOB 9 2 2 4 5
CnyuaiiHble curHasbl (LLIyMbI) U UX XapaKTePUCTUKU 9 2 2 4 5
BeejieHue B TeopHto 11(pPOBBIX HUILTPOB 9 2 2 4 5
CuHre3 1UppOBLIX GUIBTPOB 9 2 2 4 5
ApanTyBHbBIe U HellMHelHbIe QUIBTPBI 9 2 2 4 5
BeiiBner-aHanu3 CUrHaioB 9 2 2 4 5
ATTecrtarust 0
KCP 1 1
Wroro 72 16 16 33 39




Copiep>kaHue pa3/e/ioB U TeéM JUCIUTLTHHBI

1. Beezierue B 1ihpoByto 06paboTKy crurHanoB. OCHOBHbIE TIOHATHS. AHa/IOro-LUpPOBOe peobpa3oBaHHe.
Teopema KoTe/nbHMKOBa. AJIMaCUHT.

2. OproroHasnbHbIe rpeobpasoBanusi. [IpeobpasoBanre Pypre. Ero cBoiictBa. AMIVIUTY/[HAsI, YAaCTOTHAS U
tazoBast moaymsLuu. beictpoe npeobpasoBadue dypre.

3. OrpefiesieHrie CBEPTKHU U eé cBoiicTBa. TeopeMa 0 cBEpTKe. JIMHelHas U [TUK/IMUecKas CBEpPTKa. KpaeBbie
s¢dexTr. BBe/ieHMe B KOPpeJIALMOHHbIN aHamm3. beicTpast cBépTka uepe3 BI1®.

4. [leTepMUHNPOBaHHbIe U C1yvaliHble cUrHanbl. OCHOBHbIE XapaKTepUCTUKU C/Iy4yaliHOro IpoLecca.
CriekTpasibHasi IJIOTHOCTb MolHOCTH. Teopema BuHepa — XuHunHa. besblii, po30BbIil M KpacHbII
(bpoyHoBckuii) 1ymbl. OrjeHka CIIM 110 peanu3aiiii KOHEUHOH JIWHBL MeToAsl BapTierTa u Yanua.

5. [NousTre uudpoBoro ¢unbTpa. OCHOBHBIE XapakTepucTHUKU (unbTpoB. Kinaccudukaiys GUabTPoOB 0 TUITY
AYX. ®uibTpel C KOHEUHOUN U 6eCKOHeUHOW UMITYJ/IbCHBIMU XapaKTepucTUKaMu. Da30Bast XapaKTepUCTHUKa
¢bunbTpa ¥ rpynrosasi 3a/iep>kka. Z-rnpeobpasoBanue. Y ciaoBue ycroiunBocty bV X-bunbTpoB. CKosb3siiijee
cpefiHee, Pa3HOCTHBIN QUIIBTP, SKCTIOHEHL[MA/TbHO-CI/IXKUBAIOIIAN QUIIBTP.

6. Beegienne B cuHTe3 UdpoBbIx GumbTpoB. MeTo oKoH. DddekT I'nb6ca. OKoHHbIEe GYHKIMKA XaHHA,
XemmuHra, Biiskmana. MeToz yacToTHOH BeIOOPKU. TTepexo/iHble 0TCUéThI. PaBHOBOTHOBOM MeTo/, (TTapkca —
MakKnennana). AHanoroseie ipototuniel BUX-¢unstpos. ®unetp barrepBopTa.

7. Ba3oBble NpuHLIMIEI alanTUBHON (uibTpalyd. CTPYKTypa afalTUBHOIO (UIbTpa. AJIrOPUTM HauMeHbIINX
cpepHux kBagpaToB LMS. Ero Bapuaiun: HOpMaan30BaHHbIN, peKypcuBHbIN. HenHeliHble GUABTPEI.
Mepyannsiit punetp. @unbtp Kanmana. AzjantiuBHas KaMaHOBCKast puabTpanys. ['ubpugHbie MeToab! Ha
OCHOBe HelipOHHBIX CeTeil.

8. CniekTpa/bHBIN aHa/INM3 HeCTallMOHAPHBIX curHanoB. OKoHHOe nipeobpa3oBadue ®ypre. Viies BeiiBieToB.
HempepbiBHOE U TUCKPETHOE BeliBeT-npeobpa3oBanue. BeiiBneTsl Xaapa, [Tobemm, Kotidhaetsl, MHAT-
BeliBsieT, BeiiByieTel Mopiie, Metliepa, OMOPTOrOHA/IbHbIE BEHBIIETHI.

4. YueOHO-MeToaMUeCKOe o0ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouXCs

CamocrosiTenbHasi paboTta oOyuarouuxcsi BK/IIOUaeT B ceDdsi MMOATOTOBKY K KOHTPOJIBHBIM BOIIPOCAM U
3aZlaHUsIM [IJIs1 TEKYIero KOHTPOJISI U TIPOMEXKYTOUHOM aTTeCTalldd 0 UTOTaM OCBOEHHS JUCLIATUIAHBI
MIPUBEJIeHHBIM B II. 5.

1711 BBITIO/THEHMSI TTPOTPaMMbI CAMOCTOSITe/TbHOM paboThI 10 KYPCY /I0CTaTOYHO:
(a) camocTosITeNIbHOM TTPOPabOTKH JIEKIIMOHHOTO U JIOTIOJTHATE/TBHOTO MaTepuasa
(6) BBITIOJTHUTDL MPAKTHUECKYFO YaCTh AUCLIATUIMHBL.

[TpakTHueckast YaCTh Kypca Mpejyiaraet K pemieHnto okosio 50 3a1au pa3/TMuyHOro HarlpaB/ieHUs v
CJIO’KHOCTH, 3aKPeTUISIONIUX TI0/I0XKEHUST BCEH TeOPeTUUEeCKOH YaCTH U 3HAKOMSIIIUX 00YUaroIUXCs C
TUMOBLIMU PeIeHHs MU, OUOTMOTEKAaMH TTPOrPaMMHBIX MOJYJ/IeH, 111a0/I0HaMH, UCTIO/b3yeMbIMU TIPH
pa3paboTke mporpammHoro obecrieueHust B 06/1acT LippoBoit 06pabOTKK CUTHAIOB.

3aJiauu BBITIOJHSIOTCS Ha sI3bIKe TIporpaMMypoBanusi Python ¢ npumenenuem 6ubmorek Numpy u
Scipy B cpege Jupyter Notebook. Perno3uToputi ¢ 3ajjauaMu HaX0JUTCS TI0 afipecy:
https://github.com/korzhimanov/dsp-seminars

[Tpu BBIMIOTHEHWH CaMOCTOSITE/TbHOM PaboThI CTy/JleHTaM PeKOMeH/IyeTCsl UCII0/Ib30BaTh KOHCIIEKThI
JIeKLIMH, a TaK)Ke PeKOMEeH/lyeMy0 JTUTepaTypy:

1) BagyTtoB O.C. MaTtemaTrueckue 0CHOBbI 00pab0oTKu curHasos. — Tomck: U3a. TITY, 2011. — 212 c.
2) Cepruenko A.b. ITudposas o6paboTka curHanos: yuebHoe nocobue; 3-e nsg. — CI16: BXB-



[Metepbypr, 2011. — 768 c.
3) Onmenreiim A. Illadep P. Lludbposas 06paboTka curHanoB: yueOHUK; 3-e U3[., UCIIp. — M.:
TexHocdepa, 2012. — 1048 c.

5. @®oHA OLEHOYHBIX CPeJCTB //ifi TeKYI[ero KOHTPO/Ii YCIeBaeMOCTM U HNPOMeXyTOYHOM

aTTecTali Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH HPOBeJeHHH

TeKYILero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMSA:

5.1.1 TunoBble 3ajjaHus (OLEHOYHOEe CPeACTBO - 3ajiauM) AJIA OIeHKH C(HOPMHPOBAHHOCTH

kovmnerennuu I1K-4:

Hanbl ayguodatiin full_audio.wav u ero ¢pparment fragment.wav. Berarciure Kpocc-KOpPeJISILIUI0 MEXY

TOJIHBIM CUTHA/IOM U (parMeHTOM. HalijTe Mo3uLiio MaKCUMaabHOTO 3HaUeHUsI KOppeJsiLiUY U OTlpejie/inTe

BpeMeHHOe cMellleHre (B 0TCUéTax U B ceKyHzax). IlocTpoiite rpadmK KpOCC-KOPPesLUA ¥ OTMeThTe

HalifleHHbIN UK. BhIpe)XbTe 13 MOIHOT0 CUrHasla yuacToK, COOTBETCTBYIOIIUN HalleHHOW TTO3ULIUH, U
npoc/yIaiTe ero (Mcronb3yite Audio). Y6emuTech, UTo OH COBMaaeT C (hparMeHTOM.

KpuTepuu onjeHuBaHus (0LleHOYHOE CPeACTBO - 3a/ja4uu)

OrieHka

Kpurepuu orLieHUBaHNS

3a4TeHO

Periero 6osee 80% 3amau

He 3a4UTeHO

Petmieno menee 80% 3asau

5.2. OnucaHue KA/l OLeHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIMILIMHE MPU MPOMEe)XXYTOUHOMN

dTTeCTallMHu

IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINM

YpoBen

b

chopmu HeyA0BJIeTBOP Y/I0BJIETBO O4YeHb

J10X0 X0po1Io OT/IHYHO MPeBOCX0/{HO

POBaHH UTe/JIbHO pHMTe/ILHO XOopoiIo

ocTH

KOMIIeT

eHIUH

(uHpUK

aropa

AOCTHXK He 3a4TeHO0 3aUTeHOo

eHUsl

KOMIIeT

eHIHIT)

3HaHus OtcyTcTBHE YpoBeHb MuHuMmaneH | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HaHUM 3HaHUU HIKe o] 3HaHUH B 3HaHUH B 3HaHUH B 3HaHUH B
TeopeTUYeCcKoro MUHHMaJIbHBIX JIONyCTUMBl | 0OBbeMe, obbeme, obbeme, obbeme,
MaTepuaa. TpeboBaHMIA. 1l ypoBeHb COOTBETCTBY | COOTBETCTBY | COOTBETCTB | IpEeBbILLAIOLLe
HeB03MO>KHOCTB Nwmenu mecto 3HaHUM. oLeM oLeM yrolem M IporpamMMmy
OL|eHWUTb TIOJIHOTY | rpyOble oumbku | [omyieHo rnporpaMMe | mporpamme | IporpaMme | IOATOTOBKH.
3HaHUI MHOIO MOJTrOTOBKY | MOATOTOBKU | MOJTOTOBK
BCJIe/ICTBUE Herpy0ObIx . HonyiieHo | . JomymweHo | u. Oumbok
OTKasa ommbok HeCKOJIBKO HEeCKOJIbKO HeT.
obyyaromjerocsi ot HerpyObIx HecyIecTBe




HHBIX
oTBeTa ormboK
oumbok
IIpogemoHc
TPUPOBaHbI
IIpogemoHC PHp
IIpogemoHCc | Bce
[IpogemoHC | TpupOBaHbI
TPUPOBaHbl | OCHOBHbIE
TPUPOBaHbI | BCe
BCE YMEeHUSL. IIpozemMoHCTp
OCHOBHBIe OCHOBHBI®
OTcyTcTBHE OCHOBHBI® PerieHbl HpOBaHbI BCe
Ipu pemerun YMEHWUSL. yMeHwUsl.
MUHUMaJbHBIX yMeHusl. BCe OCHOBHBI®
o CTaH/IapTHBIX PerreHs! Peruens! Bce
YMeHH. PettieHnl Bce | OCHOBHBIE YMeHHUs..
3a7iau He TUIIOBbIE OCHOBHBIE
HeBo3moxHOCTB OCHOBHEBIE 3a7,auu C Perens! Bce
MIPOZIEMOHCTPUD | 3a/jauu C 3a7lauu C
OIIEHUTDh HaJTMUHe 3a/launl. OTZeNbHBIM | OCHOBHEIE
YmeHus N OBaHbI HerpybbIMU | Herpy6bIMU
yMeHU BebImosiHeHBI | U 3ajiaun.
OCHOBHbIE olIMOKaMH. | OLIMOKaMHU.
BC/Ie[ICTBHE BCe 33/laHMsl | HecyllecTB | BbinoiHeHbl
ymeHnust. imeru | BeinonHeHs! | BeinosnHeHs!
OTKasza B [IOJIHOM €HHbIMU BCe 3a/laHus, B
MeCTo rpy0Obie BCE BCe 3a/IaHUSI
obyuatoierocs ot obbeme, HO | HeJoueTaM | TMOJHOM
OIIMOKM 3a[]aHUs], HO | B ITOJTHOM
oTBeTa HEKOTOpbIe U, obneMe Ge3
He B ob6BemMe, HO
o BLITIOJTHEH He/IoueToB
[10JTHOM HEKOTOpble
HeIoueTaMu | bI BCe
obbeme c
3a[]aHuUs B
HefloueTaMu
TIOTHOM
obbeme
Nwmeetcsa
OTcyTcTBUE [Ipomemonc IIpomemonc
MHHUMaJIbH [IpogemoHC
6a30BbIX Ipu pemeHun o TPUPOBAHBI TPUPOBaHbI
bIii Habop TPUPOBAHBI TIpomemMoHCTp
HaBBIKOB. CTaHZIAPTHBIX 0a3oBbIe HaBBIKA
HaBBIKOB 6a3oBbie HPOBaH
HeB03M0>KHOCTb 3a7lau He HaBbIKU TIPU npu .
inici HaBBIKU TIPA TBOPUECKUI
OLIeHUTb Ha/IMuMe | MpOJeMOHCTPUD pelLleHnn pelLleHrun
HapbIku peleHus pelieHun MOIXO0/T K
HaBBIKOB oBaHbI 6a30BbIe CTaH/APTHBI HecTaHzapT
CTaHJapTHbI CTaH/,APTHEI pelLleHuI0
BC/Ie[ICTBHE HaBBIKU. ViMenu X 337jau C HBIX 337a4
X 3a7au C X 3azay 6e3 HeCTaH/|apTHbI
oTKasa MecTo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPbIM omboK 1 X 3ajau
obyuarorierocsi Ot | OIUOKH u o1IMOOoK U
u HeJIoueToB
oTBeTa He/loueTaMu HeJJ0ueToB
He/loueTaMu
IMIkana OLI€CHUBAHHUA ITPH ITPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb NO/JrOTOBKH
TPEBOCX0/{HO Bce kommeTeHIMM (YaCTH KOMIIETEHIIMH), Ha (OPMHUpPOBaHWE KOTOPLIX HarlpaBjeHa
IUCLWIUIMHA, CHOPMUPOBaHBI Ha YPOBHE He HIDKe «IPEeBOCXO/HO», TPOJEeMOHCTPUPOBAHBI
3HaHWs, YMEHHUs, BJJIeHHUs 10 COOTBETCTBYHOILMM KOMIIETEHL[USIM Ha YpOBHE BbIlIe
TIpe/iyCMOTPEeHHOT0 TIPOrpaMMOi
OT/IMYHO Bce KommereHIMM (YacTW KOMITeTeHLMM), Ha (OpPMHpOBaHHe KOTOPHIX HarpaBieHa
[IUCLIMIUIMHA, COPMUPOBaHbI HA YPOBHE HE HIDKE «OTIUYHO».
3AUTEHO O04YeHb XOPOILIo Bce xommeTeHIMM (YacTM KOMIIETeHLMH), Ha (OpPMUpOBaHME KOTODbIX HarlpaB/eHa
UCLUTUTAHA, CPOPMHUPOBAHBI Ha YPOBHE He HIDKE «0UeHb XOPOIIO»
X0po1LIo Bce xkommeTeHIMM (YacTH KOMITETEeHIMH), Ha (OpMUpOBaHWe KOTODLIX HarpaBjeHa
JIUCLIMIUIMHA, C(OPMHUPOBaHbI HA YDOBHE HE HIDKE «XOPOLIO».
YAOB/IETBOPUTEIb | Bce KommeTeHIUM (J4acTW KOMITETeHI[W), Ha (GOpPMUpOBaHWE KOTOPBIX HarpaB/ieHa
HO [MUCLIMIUIAHA, C)OPMHPOBaHbI HAa YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», MPU 3TOM XOTS ObI
0[1Ha KOMITeTeHL{UsI ChOpMHUPOBaHa Ha YPOBHE «YZIOBJIETBOPUTETEHO»
HeyaoBieTBopuTe | XO0Ts ObI OfiHA KOMITETeHIMst CHOPMHUPOBaHa Ha YPOBHE «HEY/IOB/IETBOPUTEIHLHOY.
JIbHO
He 3a4YTeHO
TJI0X0 Xots 661 0[jHa KOMITEeTeHLUsI ChOPMHUPOBaHa Ha YPOBHE «ITJIOX0O»




5.3 Tumnopblie KOHTPOJ/IbHbIE€ 3dadHHA HWJ/IH HHbIE€ MaTepHdJ/Ibl, H606X0}I[I/IMBIE AJIA OLl€éHKH
pe3y/ibTdaTOB Oﬁylle}[l/lﬂ Ha l'lpOMe)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPpHUTEpPpHEB HX
OIl€eHUBAHHUA:

5.3.1 TunoBble 3ajaHus (OL[eHOYHOE CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
xKomnetrenuuu [1K-4

CreHepupyiTe CUTHAJ JIATETBHOCTBIO 2 CeKYH/IBI C yacToTol Auckpetusanuu 1000 T'ij B Buje 6eoro
rayccoBa IIyMa C HyJIeBbIM CpeJHUM U Jucriepcueit 1. 1711 Hero BIYUCIUTE OLIeHKY CTeKTpanbHOM MJIOTHOCTH
MOILHOCTH METOZIOM Y3/14a C pa3HOM JIMHOM cerMeHTa: nperseg = 64, 128, 256, 512. Vcnonb3yiiTe 0OKHO
XanHa, nepekpreiTie 50%. [TocTpoiiTe Bce UeThIpe OLEHKH HA OAHOM IpaduKe C JIOrapuPpMUUIECKO IKaIon 110
Y.

Kputepumn orjeHnBaHus (0L[eHOUHOE CPeACTBO - 3afa4n)

OneHka Kputepun orjeHMBaHUs

3a4TeHO Peiieno 6onee 80% 3amau

He 3aUTeHO0 Pemeno menee 80% 3amau

6. YueGHO-MeTOfMUECKOE M HH(OPMaLMOHHOE 00ecrieyeHre JUCIUILTHHBI (MO/1y/151)

OcHoBHas /uTeparypa:

1. CrapukoBckuii A. W. Iludpoas o6pabotka curHanos. Yacts 1 : YuebHoe nmocobue. Y. 1. Lindposas
obpabotka curranos. Yacts 1 / CrapukoBckuii A. U., CrapukoBckast H. A., Yarep A. FO. - Mocksa :
PTY MUP3A, 2021. - 125 c. - bubsmorp.: gocTynHa B KapTouke KHUATH, Ha caiiTe IbC Jlanb. - Knura u3
kosekiu PTY MUPOA - VIH)KeHepHO-TeXHUUeCKre HayKu. - TeKCT : 3/1eKTPOHHBIN., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=781303&idb=0.

2. CrapukoBckuii A. U. Lludposasi obpaboTka curHanos : yuebHoe rocobue. Y. 2. Llnudposas obpaboTka
curHanoB. Yacts 2 / CrapukoBckui A. W.,CrapukoBckas H. A.,Conparos E. B. - Mocksa : PTY
MUPDBA, 2023. - 120 c. - Kuura u3 ko/utekuyu PTY MUPOA - TH)KeHepHO-TexHHUUeCcKre HayKu. - ISBN
978-5-7339-1682-8. - TeKCT : 3/MeKTPOHHbIN., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=864670&idb=0.

[JomnonuurenbHas urTeparypa:

1. Onmnenreiim A. Lludposast obpabotka curranos / niep. ¢ aHr1. rof pea. C. @. Boesa. - 131, 3-e, ucrp.
- M. : TexHocdepa, 2012. - 1048 c. - (Mup pagnosneKTpoHUKH / pefi. coBeT: A. C. fKyHuH (ripes.) [u
np.]; 17 - 15). - ISBN 978-5-94836-329-5 : 1300.00. - TekcT : HerocpeACTBeHHbIH., 1 9K3.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUH C COJiepyKaHUeM IUCLUITAHBI):

SA3bIK nporpammupoBanus Python https://www.python.org
bubmmoreka Numpy https:/numpy.org
Bbubsmoreka Scipy https://scipy.org



Cpega Jupyter Notebook https://jupyter.org
TekcTwl 3aaHuii 1 111a0/10HBI Koz https://github.com/korzhimanov/dsp-seminars

7. MaTepHa/ibHO-TeXHHYeCKoe ofecreyeHUe JUCLUIIMHBI (MOY /1)

YueOHble ayUTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrpPaMMOM, OCHAIleHbl MYJIbTUMeAUWHBIM 000pyJ0BaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeAcTBaMu 00yYeHHs, KOMITbIOTEpaMH.

[MTomelijeHust 151 CaMOCTOSITeIbHOM paboThl 00YyYarOLMXCsl OCHAIL|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOJK/IIOUeHUs1 K ceTd "VHTepHer" u obecrieyeHbl [OCTYTIOM B 3/IEKTPOHHYIO
MH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpejy.

ITporpaMma cocTtaBfieHa B cooTBeTcTBHM ¢ TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
nogrotoBku/crieqanbHocT  02.03.02 - ®yHAameHTasnpHass WHQPOpPMaTMKa U HMH(OPMaLMOHHbIE
TeXHOJIOTUH.

Agstop(b1): KopxumanoB Aptem BiiaguMupoBud, KaHauAaT GU3MKO-MaTeMaTHUeCKHUX HaykK.
3aBeayroumii kKadeapoii: 3onotbix Hukonaii FOppeBuy, JOKTOp (U3MKO-MaTeMaTUUeCKUX HayK.

ITporpamMma oz00peHa Ha 3ace/JaHUM MeTOANUECKOM Komuccuu ot 17.12.2025, mpoTokos Ne IpOTOKOJ
Neb6.
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