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AHHOTANMA
Lenbto Kypca sIBIsieTcs 3ydeHUe TEOPETHUECKUX 0CHOB LH(poBoit 06padotku curuanos (DSP). Temsl kypca
BKJIIOYAIOT Pa3ZIeNbl, CBA3aHHBIC C LU(PPOBBHIM CHEKTPAIBHBIM aHANIW30M, LM(POBOH (MIBTpanuei,
MHOTOCKOPOCTHOM 00paboTKO# curHanoB. B xone Kypca CTYIeHTbI 3HAKOMSITCSI C 0COOEHHOCTIMHU LIU(PPOBOTO
CHEKTpanbHOTO aHanu3a (3QQEKThl OKOH, PACTIPOCTPAHEHHS M CYNEPIO3UIHH), IPPEKTHBHBIM aJITOPHTMOM
BBIYKCIICHUS] JUCKpeTHOro mpeoOpazoBanusi Dypre - fast Fourier transform, mugpoBbIM cHEKTpaibHBIM
aHAIIM30M CIIyYalHBIX [OCJIEAOBATEIbHOCTEH, NUPPOBBIMU (QUIBTpAMH C KOHEYHOW U OECKOHEYHOH
UMITYJIbCHOW XapaKTEPUCTUKOW, OCHOBAMH MHOTOCKOPOCTHOHM (MIIBTpAllMU HCHONIB3Yysl NPOPEKHBAHHE H
MHTEPIOJIINIO. AYIUTOPHBIE 3aaHUs IO Kypcy HIPOBOIATCS B (popMme JIeKLuii, HalpaBIEHHbIX HAa U3y4eHHE
TEOPETHYECKOTO MaTepraa U pelIeHne MPAaKTHUYECKHUX 3a/1a4.

1. leau u 3apauu
eap AUCUMNIMHBI

— OBJIaACHUC CTYyACHTAMH 3HAHUM OCHOB I.IPI(I)pOBOfI O6pa60TKI/I CUTHAJIOB W NMPUMCHUMOCTU HX B
COBPCMCHHBIX 3aa4qax.

3agauu AU CHUIIHHBI

— nproOpeTeHne CTyeHTaM1 TOHUMaHHsI 0 MeToAax U(PpoBOi 00padOTKHU CUTHAJIOB, ICUXOAKYCTHKH
U JpYrUX MaTeMaTHYeCKUX METOIOB OOpabOTKM CHUIHAJOB, MPUMEHEHHMHM J3THUX METOIOB IS
MPECTABICHHS CUTHAJIOB B AUCKPETHON (pOpMe, a TAKKe MPUMEHEHUS 3TUX MPEICTaBICHUN.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 3maer w® cHocoOGH  HCIONB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHIAaMeHTallbHbIC
HAy4HbIC 3HAHUS ¥ HOBBIC HAyYHBIC TPUHIMITBI U METOJbI
WCCIIeZIOBAHUM B 001acTH MHPOPMATHKH M BEIYMCITUTEIBHON
TEXHUKHU

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaTbHBIX
HAyYHBIX 3HAHWI B 00JIaCTH HH(H)OPMATUKU U
BBIYMCIIUTEIBHON TEXHUKU

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKU OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
WH(POPMATUKU U BBIYMCIUTEIBHON TEXHUKU M CIIOCOOCH UX
OPUMEHATh TIPU  pEIIeHHH 3agad  NpodhecCHOHATIBHOM
NesITeTbHOCTH

I1K-2.1 3Haer OCHOBBI Hay4HO-UCCJIEeI0BaTEIbCKON
NEeSITETLHOCTH B 001acTH MH()OPMAIIMOHHBIX TEXHOJOTHIA,
BIIAJICET 3HAHUEM OCHOB (MI0CO(OUU U METOJOJIOTHH HAYKH;
3HAHMEM METOJIOB HAayYHBIX HCCJIEIOBAaHUI M HaBBIKAMU WX
MPOBEACHUS

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
HAy4HO-HCCIICAOBATEILCKON U PUKIIATHON
JEATEIbHOCTH OCHOBHbIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHBIN
MaTeMaTHYEeCKHi anmapar U aJropuTMBbl,

[IK-2.2 YMmeeT nmpUMEHATH MOMyYEHHBIE 3HAHUS B 00JacTu
(byHIaMEHTaJIBHBIX HAYYHBIX OCHOB TEOPUH MH(POpMALNU U
pemarb CTaHJapTHBIE 3a1a4n B COOCTBEHHOM
Hay4HO-UCCJIEA0BATEIbCKOM NesTEIbHOCTH

[IK-2.3 Nwmeer MIPaKTUYEeCKUN OTIBIT
COBpPEMEHHBIE .

HAy4YHO-HCCIIEOBATENIbCKON  EATENIbHOCTH B 00JacTu
MH(POPMALMOHHO-KOMMYHHUKAI[HOHHBIE .

MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOT Ui
TEXHOJIOTHH

[1K-2.4 Bnageet MeToAaMu U alropuTMaMu pELICHUS 3a/1a4
uppoBoii 00pPabOTKM CHTHAIIOB, WCIONB30BAHUS CETU

Wureprer, aQHHOTUPOBAHUS, pedepupoBaHus,
oubnmorpaduIecKoro MOWCKa, OMBIT PabOThl ¢ HAYYHBIMU
MCTOYHUKAMH

[IK-3.1 3HaeT OCHOBHI BEJEHUS HAYYHAHCKYCCUU H
(hOopMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS




11IN-3 DBJIdACCT HABbIKAMMU y4dC1UiA B HAY4HbIX
AUCKYCCUAX, BBICTYIUICHUSA C COO6H_ICHI/IHMI/I )41
AOKJIagaMu YCTHOTO, MIMCbMCHHOT'O 1

BUPTYaJIBbHOTO (pa3MelleHue B
Py (p pabotbl

[MK-3.2 Ymeer BecTH KOPpPEKTHYIO JHMCKYCCHIO B 0O0JacTH
WH(POPMALIMOHHBIX TEXHOJOTHM 3aJaBaTh BOIPOCHI
OTBEYaTh Ha IIOCTABJIIEHHbIE BOIPOCHI N0 TEME HAy4YHOU

MH()OPMAIIMOHHBIX CETSIX) XapakTepa,
MPECTaBICHHS MAaTePHaiOB COOCTBEHHBIX
HUCCIEeN0BaHUN

CTYACHYCCKUX

[IK-3.3 MMeer mpakTHYECKUH OMNBIT Y4acTHsl B Hay4HBIX
KOH(EepeHIUsAX, OYHBIX,
3a0UHBIX OOCYXIEHHUSIX Hay4YHbIX MpoOieM B objactu
MH(OPMAIMOHHBIX TEXHOJIOTHl

BUPTYaJIbHBIX,

HAyYHBIX
IIK-1 I'oTOB K BKIIIOUEHHIO B

npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH

MeTonael cOopa w

0030poB,

[MK-1.1 3HaeT OPUHIUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
aHaJM3a TOJYYEHHOTO Marepuala,
CIOCOOBI apryMEHTAlluy; BIaJECT HABBIKAMH IIOATOTOBKU
MyOIUKaLHH,
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

pedeparos

MIPOBOAMTH IOJT HAYYHBIM PYKOBOJCTBOM
JIOKaJIbHBIC UCCJIEIOBaHUS HA OCHOBE
CYIIECTBYIOIINX METOOB B KOHKPETHOM
o0mactu mpoeccruoHaTbHON NesTEBHOCTH

[IK-1.2 YMmeer pemarp Hay4dHbIE 3aJa4d C TOHUMaHUEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
IPOrpaMMHOTO O0ecHedeHus B CBA3UM C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIMKON

[IK-1.3 Hmeer mnpakTU4YEeCKUH ONBIT BBICTYIUIECHUA H
HAyYHOW apryMeHTalUy MpH aHajiu3e OOheKTa HAyYHOH M
npo¢ecCHOHANBHON eI TeNbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 AUCHMILINHE (MOLYJII0)

B pesynbrare ocBoeHUS JTUCIUIUTHHBI 00y4Yaroninecs J0KHBI
3HaTh:

* OCHOBHBIE TIOHSTHSI U OTIPEJICIICHUS TeOpUH U(PPOBOI 0OpaObOTKH CUTHAIIOB;

* TUIbI UU(POBEIX GUIBTPOB;

* METOIbI HUPPO-aHATIOTOBO U aHAJIOTO-IIM(POBOTO Mpeodpa3zoBaHuii;

® MCTOABI pa6OTBI C MHOI'OKaHaJIbHbIMH CUT'HAJIaMU;

* obOmactu IPUMEHCHUSA METOOB IIPCACTABJICHN B MAIITMHHOM 06y‘-IeHI/II/I.

YMETb:

. UCIIONIB30BaTh TNPHOOPETEHHbIM MaTeMaTH4eCKUui ammapar Juls IOMY4YeHUS HEeOOXOAMMBIX

Hpe,Z[CTaBJIeHI/Iﬁ CHUI'HaJ1a,

* 000CHOBBIBaTh BHIOOP TEX WM MHBIX TAPaMETPOB IIU(PPOBOTO MPEICTABICHUS CUTHAA;

* 000CHOBBIBaTh BEIOOP KOHKPETHBIX MPEACTABICHUN, (PUIBTPOB U METOIOB 0OpabOTKH CUTHANIA;
* pa3pabaTbIBaTh U NIPUMEHATH HEOOXOAMMBIE METOABI ITPEACTABICHUH CUT'HAJIOB.

BJIAJIETh:

¢ HaBBIKAMH HCIIOJIb30BaHUA MaTCMAaTUYCCKHX MCTOJOB,
¢ HaBbIKaMH pa3pa60TKH " NPpUMCHCHHA TCX UJIN UHBIX Hpe):[CTaBJ'IeHHﬁ.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIINHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs

pabora

1 Hudposas 06paboTKa CUTHAIOB. 6 3 12

) [lcuxoakycTrka, KOIMPOBAHUE pEUd U 6 3 12

ayano
3 BumdbopmuHr 1 KOMITpeccHs 6 3 12
4 MeTpUKH U apXUTEKTYPbI 6 3 12




OCHOBHBIE ~ APXUTEKTYpbl ~HEHPOHHBIX
5 . 6 3 12
ceTei A1l 00pabOTKU ayano
Hroro yacos 30 15 60
[TonroToBka k 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

—_—

. udposast 06paboTKa CUTHATIOB.

OCHOBBI IIpeICTaBICHHUS CUTHAJIOB
JuckpeTHble GUIBTPHI

Hudpossie GpuibTpol
OxoHHBbIE QYHKLIUU

© © © o ©

[Ipeobpazosanue ypbe u OpicTpoe npeodpazoBanne Pypne

N

. HCI/IXOB.KYCTI/IKa, KOOAUPOBAHUC pCUU U aydIHUO

Kputnyeckne momocsl

Bapk-criektp

I'pomkocTs, kpuBbie DreTuepa-MsHCOHA
AOCOJIOTHBII MOPOT CIBIIIUMOCTH
BpeMeHHOE 1 4aCTOTHOE MAaCKUPOBAaHUE

©c © © © © ©

HpOCTpaHCTBeHHOG BOCHPUATUC

Koauposanue aynno

Lossless u lossy kogupoBanue
[Tcuxoakyctuueckue monenu (MPEG, Dolby)
[lepuenTyanbHOE KOTUPOBaHHE

© © O ©

UactoTa nuckperusanuu, TyOnHa KoupoBaHusi, outpeiT, kourteitHepsl (WAV, MP3, FLAC)

W

. bumpopmunr u komnpeccus

DAS 6umdopmep

MVDR

GEV

Anropurmsl nokanuzanuu uctounnka: GCC-PHAT, SRP-PHAT
Komnpeccus

© © O ©

[TpuHLMTIBL PabOTHI KOMIIPECCOpa

c O

AnanTuBHAs pEryIUpOBKa YCHICHUS/TPOMKOCTH

MeTtpuxu
SNR;

SDR, SI-SDR;
BSD, mBSD;
MOS;

PESQ;

© © © © ©

4. MeTpuKH U apXUTEKTYPBI

SNR;
SDR, SI-SDR;
o BSD, mBSD;

=}



o

MOS;
o PESQ;

9y

. OCHOBHBIE apXUTEKTYpbl HEHPOHHBIX CETeH 11 00paboTKU ayuo

VoiceFilter;

TasNet;

ConvTasNet.
SpeakerBeam,;
Conformer, Sepformer.

© © © O ©

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

HeobOxoaumoe 00opynoBaHue U NPAKTHYESCKUX 3aHATHIA:

» IIpoekrop

» MapxkepHas q0cKa

» Pabouue cTaHINK ¢ YCTAaHOBJICHHBIMH MTPUIIOKEHUSIME JUTst paboThl ¢ python (>=3.7) (scipy, numpy,
matplotlib, ).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

Jlureparypa npenocTasisiercs Ha Kadeape

1. Pomanrok FO.A. OcHoBbl M(poBoit 00paboTku curHaioB. YuebHoe nmocodue. Yacts 1. M3nanue
BTOpOE, nepepadborannoe. M. 2007r.

2. Pomanrok FO.A. [luckperHoe npeodpazoBanune Oypre B IU(POBOM CHEKTPATHHOM aHAIH3E.
Vuebnoe nocodue. M. 2007r.

3. Ommenreiim A., Hladep P. [Tudposas o6paborka curnanos. Texnocdepa. Mocksa 2012

4. boruep P., Koncrautunuauc A. Beenenue B uudposyto ¢punsrpanuto / Ilep. ¢ anrn.; [lox pex. JI.U.
Owmunosa. M.: Mup, 1976

5. Steven W. Smith. The Scientist and Engineer's Guide to Digital Signal Processing, 1997

JomnonHurensHas auTeparypa

Jlureparypa npenocTasisieTcs Ha Kadeape

1. VoiceFilter: Targeted Voice Separation by Speaker-Conditioned Spectrogram Masking
https://arxiv.org/pdf/1810.04826.pdf

2. TASNET: TIME-DOMAIN AUDIO SEPARATION NETWORK FOR REAL-TIME,
SINGLE-CHANNEL SPEECH SEPARATION https://arxiv.org/pdf/1711.00541v2.pdf

3. IMPROVING SPEAKER DISCRIMINATION OF TARGET SPEECH EXTRACTION WITH
TIME-DOMAIN SPEAKERBEAM https://arxiv.org/pdf/2001.08378.pdf

4. Conv-TasNet: Surpassing Ideal Time-Frequency Magnitude Masking for Speech Separation
https://arxiv.org/pdf/1809.07454.pdf

5. ATTENTION IS ALL YOU NEED IN SPEECH SEPARATION
https://arxiv.org/pdf/2010.13154.pdf

6. Conformer: Convolution-augmented Transformer for Speech Recognition
https://arxiv.org/pdf/2005.08100.pdf

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

He Tpebyercs

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



YToOBl YCKOPUTH OCBOSHHE KypCa, CTY/ICHTaM JKEeJIaTeIbHO 03HAKOMHTHCS (HE MEHEE IISITH YacoB) C
oOurenpu3HaHHbIME OcHOBaMH MS Project y yuacTHHKa ero pa3padboTku Bimagumupa MBanosa
(o6pazoarensHas mporpamma). Windows 10, Skype, Zoom Office 2016: PowerPoint, MSProject

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe TPOXOXKACHWE Kypca TpeOyeT WHTEHCHMBHOW CaMOCTOSITENIbHOW pPaboThl  CTyIEHTA.
[Iporpamma Kypca mnpemycMaTpuBacT HEOOXOAMMOE BpeMs JUIsi paboThl CTYAEHTa HaJ TEMOM.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— peleHue 3aJaHuii JUIst TEKYIIero KOHTPOIIA,

— HCIIOJIb30BAHUC H3YYCHHBIX IIPOrpaMMHBIX CPEACTB JIsI PCIICHUA NPCHAJIOKEHHBIX TCCTOBBIX
SaZ[aHI/Iﬁ 1 CaMOCTOATCIBbHO ITOCTABJICHHBIX PICCJIe):[OBaHHfI,

- OTpa6OTKa yqe6H0r0 Marcpuaia, nOoAroToBKa OTBCTOB Ha BOIPOCHI, NPCAHA3HAYCHHBIC [JId
CaMOCTOATEJIbHOI'O U3YUCHMUS,

- [IOATOTOBKA K TCCTUPOBAHUIO.

PyKkoBOICTBO M KOHTPOJIb CaMOCTOSATENIBHOM pabOTBI CTygeHTa ocymecTBiuserca B (opme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUH.

BaxxHo nomyunts npencraBieHue 00 M3ydaeMoM Marepualie, a He 3ay4rBaTh €ro MexaHuuecku. Eciu
BaM TPYIHO U3y4aTh OIPEAEICHHbIE TEMBI, BOIIPOCHI, BaM CJIEyeT IPOKOHCYJIBTUPOBATHCS.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa MammMHHOTO 00y4YeHHs U HH(PPOBON ryMaHUTAPUCTHKH
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: P.I'" Heitues, cTapmmii npenoiaBaTeiib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HHGOPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.1 3gaeT W cmocoOeH — HCIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
rccienoBaHuil B 00macTi MHGOOPMATHKY U BEIYUCITUTEIIEHON
TEXHUKH

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MH()OPMATUKHU U BBIYUCIUTEIBHON TEXHUKH M CIIOCOOECH MX

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
JEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbII
MaTeMaTH4YeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

OPUMEHATh MpPU PpEHIeHWH 3agad  [po¢eCCHOHANBHOM
JEATEIIbHOCTH
[IK-2.1 3naeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIbCKOM

JEATEIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (HIIOCO(OUU U METOJIOIIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCIIEIOBAaHHMI M HABBIKAMH HX
HPOBE/ICHHUS

[IK-2.2 YMeeT nMpUMEHATH MONyYEHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H

pelarhb CTaHJapTHbIE 3aaun B COOCTBEHHOM
HAay4YHO-UCCIIE0BATEIBCKON AESITETBHOCTH
[IK-2.3 Nwmeer MIPaKTU4YECKUN OIIBIT

HAyYHO-HCCIICJIOBATENILCKON  JICATEIILHOCTH B 00JacTu

I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX TCXHOJIOTHI

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHus 3a1a4y
uupoBoii 00pabOTKKM CHTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
HCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOT'O, IMCbMEHHOI'0 U
BHUPTYaJILHOTO (pa3MelleHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPEICTABICHHUS MaTePHaOB COOCTBEHHBIX
HCCIIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(QOPMAIIMOHHBIX ~TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAy4HBIX
CTyICHYECKUX KOH(PEpPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH
MIPOBOUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEOBAHUS Ha OCHOBE
CYILECTBYIOIIUX METOJOB B KOHKPETHOU
oOnacTu mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT OpUHOUNBI MOCTPOCHHUS HAYYHOM pPaOOTHI,
MeTrogsl cOopa W aHamu3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEeHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukanmuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMU Mojene
MPOrpaMMHOIO OOECHeYeHHss B CBA3M C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHONW METOIUKON

[IK-1.3 HMmeer mnpakTU4YEeCKUH OMBIT BBICTYIUICHHM H
HAy4YHOM apryMeHTAallH IMpH aHalIu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIBHON 1S TeTbHOCTH

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH




B pesynbrare n3ydenus auciuiuinabl «l{udposas 06paboTka CHTHAIOBY 00YYarOIIUICS JOKEH:

3HATb:

* OCHOBHBIE TIOHSTHSI U OTIPEJICIICHUS TeOpUH U (PPOBOI 0OpaObOTKH CUTHAIIOB,
* TUIbI UU(POBBIX GUIBTPOB;
* METOIbI HUPPO-aHATIOTOBO U aHAJIOTO-IIM(POBOTO Mpeodpa3zoBaHui;
* MeTOJBI PadOTHI C MHOTOKaHAJILHBIMH CUTHAJIAMH;
* 001acTH NPUMEHEHHS METOJIOB TIPEJICTABICHUS B MAIIMHHOM O0yUYCHHU.
yMeThb:
. UCIIONIB30BaTh TNPHOOPETEHHbIM MaTeMaTH4eCKui ammapar Juls IOMY4YeHUS HEeOOXOAMMBIX
NPE/ICTaBICHUN CUTHAIA;
* 000CHOBBIBaTh BHIOOP TE€X WM MHBIX TAPaMETPOB IU(PPOBOTO MPEICTABICHUS CUTHAA;
* 000CHOBBIBaTh BHIOOP KOHKPETHBIX MPEICTABICHUH, (MIBTPOB M METOJJOB 00pabOTKK CHTHAJIA;
* pa3pabaTbIBaTh U NPUMEHATH HEOOXOAMMBIE METOABI ITPEACTABICHUH CUT'HAJIOB.
BJIA/IeTh:
* HaBBIKaMH HCIIOJIb30BAHUS MaTeMaTHYECKUX METOIOB,;
* HaBBIKaMH Pa3pabOTKU ¥ MPUMEHEHUSI TEX MM UHBIX IPEICTABICHUI.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

[Ipumeps! 3a1aHuil Ha ONTHY/IBE HEJIEIIH:
1) ®ubTpanus
a. YCTaHOBWTH MAKET SCipy

b. Han curnan ¢ vactoramu [7, 10, 20], mocneansst yacrora — nomexa. C momomipio scipy.signal
UMILIEMEHTHPOBATh aHTH-AIMA3UHIOBBINA (DHIIBTP, BBIPE3AIOUINNA JaHHYIO YacTOTY.

c. OObsACHUTH, MOYEMy BBIOPAHHBIM METOI - MPAaBHJIbHBIM, MOSCHUTH C TOMOILIBIO HENPaBUIbHOM
HUMIUIEMEHTAUN

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. OCHOBBI IIpeICTaBIECHUS CUTHAJIOB

2. JluckpeTHble PUIBTPHI

3. lludpossie GUILTPHI

4. OyHKIIUU OKHA

5. llpeobpazoBanue Dypre u ObIcTpoe npeodpazoBanmne Oypbe

7 UMIiynbCHO-KOAOBAst MOIYJIALIUS

8 Sinc-npeaBapuTenbHas KOPPEKIIHS, CTIIAKHUBAHHUE;

9 TnddepennunanbHast UMITYIbCHO-KO0BAsE MOIYIISLIUS;

10 [lenpra-MOIyIIAIMsL, CUTMa-/1€JIbTa-MOYJISALS, aAaNTHBHAS JeIbTa-MOTYIISAIHS

Kpurepun onennBanus

- omenka «ommuuHo  (10)»  BeIcTaBisieTCSs  CTYACGHTY, IIOKa3aBIIEMYy  BCECTOpPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI M YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX pELICHUI

- omeHka  «oraumuHo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, INTyOOKHE 3HAaHHUS yueOHOMH NMPOrpaMMbl AUCIUIIIMHEL U YMEHUE IPUMEHATh UX
Ha MpaKTHKE MPHU PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBWIIbHOE 0OOCHOBAaHUE MPHHATHIX
peleHnin

- oueHka  «omm4HO  (8)»  BBICTaBIsieTCS  CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOM MPOrpaMMbl AUCIUIIIMHEL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPH PEILICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 0O0CHOBAaHUE MPUHSTHIX PELICHUN

- OILIEHKa «xopoluo (7)» BbICTaBISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, I'paMOTHO M IO
CYILECTBY M3JaraeT €ro, yMeeT MPUMEHATh MTOJyYeHHbIE 3HAHNS Ha MPAaKTHKE, HO JOIYCKAEeT B OTBETE
WIM B PELIEHUHU 3a]jad HEKOTOPblE HETOYHOCTH;



- OIICHKA «XOpowIo (6)» BBICTABISETCS CTYAEHTY, €CJIM OH 3HAET Marepuai, IPaMOTHO H IO CYLIECTBY
U3JIaraeT ero, yMeeT IPUMEHSATh IIOJy4YEHHbIE 3HAHUSA Ha IIPAKTUKE, HO JIOIyCKaeT B OTBETE WJIMU B
PEIICHNH 3a/1a4 HEKOTOPHIE HETOUHOCTH;

- OLIEHKa «XOpowIo (5)» BBICTABIAETCS CTYAEHTY, €CJIM OH 3HAET Marepuas, U IO CYLIECTBY U3Jaraer
€ro, yMEeT NMPUMEHATh NOIYYEHHBIC 3HAHUS Ha MNPAKTHKE, HO JONMYCKAaeT B OTBETE WM B PEIICHUU
3a]1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «YJIOBJIETBOPUTENHbHO (4)» BBICTABISETCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYIHPOBKH 0a30BBIX MOHSITHIA,
HapylleHHUsl JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJJCET OCHOBHBIMU pa3lelaMyd Yy4eOHOH NporpaMMbl, HEOOXOOMUMBIMH JJsl AalbHEHIIETo
00yueHHs 1 MOXET NIPUMEHSThH NOJIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYIOCHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHaa, HO MPU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3felaMHu Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs M MOXET NPUMEHSTh MOJy4YeHHbIE 3HAaHUS MO o0pa3ly B CTaHAApPTHOU
CUTYyalluy;

- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYAEHTY, KOTOPBHIA HE 3HAeT Ooublleill yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYEHHBIC 3HAHUS IIPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKUX 3a1a4

- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTABISETCS CTYOCHTY, KOTOpPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX ITOHATHH AUCHUIUINHBI

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

[Ipu nposenennu nuddepeHIUPOBAaHHOTO 3adeTa oOydaromemycsi mnpegocrasisiercas 20 MHH Ha
MOATOTOBKY. B pamkax nud@epeHnpoBaHHOTO 3a4eTa CTYJACHT JOJDKEH J1aTh Pa3BEpPHYTHIH OTBET Ha
OOMH W3 BOMPOCOB s arrectaumd. Ompoc oOydaromierocs He JODKEH MPEBBILATh OJHOTO
acTPOHOMMYECKOTo 4aca. Bo Bpems npoBeneHus auddepeHmpoBaHHOTO 3a4eTa 00ydaronmecs MOryT
MOJIb30BATHCS] MaTepUaIaMu 3aHSITHHA.



