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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
TEOPETUYECKOTr0 MaTepualia M PelIeHNe MPaKTHYSCKUX 3a/1ad.

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-2 CriocobeH coBepIIEHCTBOBATh U
peann3oBbIBaTh HOBBIC MaTEMaTHYECCKUE
METO/Ibl peIICHHS TPUKIIAIHbIX 3a/1a9

OIIK-2.1 NUmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
MaTE€MaTUYECKUX HCCIEHOBAaHUN B paMKax TEMAaTUYECKOU
o0sacTu cBoei mpodeccuoHaIbHOM e TeIbHOCTH

OIlK-2.2  CnocobeH  ONEHHTh  AKTYalbHOCTh  H
MPaKTHYECKYI0 3HAYMMOCTh HPUKIAIHBIX MaTeMaTHYeCKHUX
WCCIIeZIOBAHUI B CBOCH MPOoeCCHOHANBHOM 001acTn

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHONW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

[TIK-1 T'oTOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEA0BAHUS Ha OCHOBE
CYILIECTBYIOIIUX METOIOB B KOHKPETHOU
obnacTu mpoheCcCUOHATBHOH e TETFHOCTH

[IK-1.1 3HaeT OpUHOUIBI MTOCTPOCHHUA HAYYHQPROOTHI,
MeToasl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEHTalWu; BialeeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOngkampedeparoB  H
Ooubnuorpaduy’ Mo TEMaTHKE MPOBOAUMBIX HCCIEIOBAHWUU
Ha PYyCCKOM M aHIVIMH CKOM SI3bIKE

[IK-1.2 VYMmeer pemars Hay4Hble 3aJadd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu Moaeneu
MPOrpaMMHOTO OOECHeYeHHss B CBA3H C MOCTaBICHHOM
IENBI0 U B COOTBETCTBUH C BEIOPAHHOW METOIUKOU

[IK-1.3 HMmeer mnpakTUYECKUBIIBIT BBICTYIICHUM
HAay4YHOHM apryMEHTalMW HpU aHajlu3e 00beKTa HayuYHOH
npodeccuoHaIBHOU JESITeNbHOCTH

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4dHO-HCCIICA0BATEIILCKOM U IIPUKIIaIHON

I1K-2.1 3Haer OCHOBBI Hay4YHO-UCCJIEeI0BATEIbCKOU
eI TENILbHOCTH B oOact
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX TEXHOJIOTUU

BJIaJIe€T 3HAHUEM OCHOB (PHIOCO(OUU U METOJIOIIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCJICJOBAaHHN M HABBIKAMH HX
HPOBE/ICHHUS




NEeSTENbHOCTH COBpeMeHHbI matemarnueckuit |[1K-2.2  Hwmeer

NPaKTUYECKUAIBIT  MCIOJIB30BAHUS
armapar ¥ aJropuTMbl, OCHOBHBIE 3aKOHBI CYIIECTBYIOIIUX METOIOB ¥ QJITOPUTMOB pPELICHUS 3a1ad
€CTECTBO3HAHMSI, COBPEMEHHBIC S3bIKU dpoBor 00pabOTKM CUTHAJOB, MCHOJIB30BAHUSI CETH
POrpaMMHPOBAHHS ¥ TPOTPAMMHOE Wureprer, AQHHOTUPOBAHUS, pedepupoBaHus,
o0ecrieyeHne; ornepanuoOHHbIE CUCTEMBI 1 oubnuorpaduyeckoro paspICKaHWS © ONUCAHHSA, OIBIT
CETEBbIC TEXHOJIOTHU paboThI C HAyYHBIMH UCTOYHUKAMH

3aJa4u B

[MK-2.3 YMeer mpUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUHU MH(POpMALUU H
pemarb CTaHIapTHBIE
HAy4YHO-HCCIIEA0BATEILCKON JAESITeIbHOCTH

COOCTBEHHOHU

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)

B PE3YIbTATC OCBOCHUSA JUCHUIIJINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI
3HAaTh:

OCHOBHBIC ITOHATHA U OIIPCACIICHUA TCOPHUHU LU OBOM 00pabOTKH CHUI'HAJIOB,
. Opab

* THIBI TU(POBEIX GUILTPOB;

* MeToAbl HU(PO-aHATIOTOBO U aHAJIOTr0-uKu(POBOro nmpeodpa3zoBaHui;

¢ MCTOIBI pa60TBI C MHOI'OKaHaJIbHbBIMH CUT'HAJIaMU,

* obmnactu OPUMCHCHUSA METOAOB MPCACTABICHUS B MAIIMHHOM O6y‘leHI/II/I.

YMETB:

° HUCIIOJIB30BaTh HpI/IO6peTeHHLII71 MaTeMaTH4YeCKU amnmapar Jjid  MOJIy4YCHU H€O6X0):[I/IMBIX

MPEACTABICHUI CUTHANA;

* 000OCHOBEIBATH BBI60p TCX WJIM UHBIX MMapaMETPOB I_II/I(l)pOBOFO MMpCACTABJIICHUA CUTHAJIA,

* 00OCHOBBIBaTh BEIOOP KOHKPETHBIX MPECTABICHHUN, PUILTPOB U METOIOB 0OpAOOTKH CUTHATIA;
* pa3pabaThIBaTh U IPUMEHSATH HEOOXOIMMBIC METOBI MTPEACTABICHHI CUTHAJIOB.

BJIAJIETh:

* HaBBIKAMH HMCIIOJIb30BAHNS MaTeMaTHYeCKUX METOMIOB;
* HaBBIKaMH pa3pabOTKU ¥ MPUMEHEHUsS TeX WM MHBIX IPEICTABICHUI.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopat. paboThI Camocr.
P pat-p pabora
1 Hudposas 00pabOTKa CUTHAIIOB. 6 3 12
) [IcuxoakycTuka, KOOUPOBAaHHUE peUd U 6 3 12
ayano
3 Bbumdopmunr u kommpeccus 6 3 12
4 MeTpHKH 1 apXUTEKTYPbI 6 3 12
OCHOBHBIE ~ apXHUTEKTYphl HEUPOHHBIX
5 . 6 3 12
ceTei A1t 00pabOTKU ayaHo
Nroro yacos 30 15 60
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 1 (Ocennuii)
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. [ludpposast 06paboTKa CUTHATIOB.

OCHOBBI TIPEJICTABICHUS CUTHAJIOB

JuckpeTHbIe QUIBTPHI

Hudposbie GuUabTpHI

OxoHHBIE QYHKITUU

[Ipeobpazoanne ypbe u ObicTpoe MpeodpazoBanne Dyphe

. IlcuxoakycTuka, KOIMPOBAHUE PEUH U AYHO

Kputnyeckue momocst

bapk-cnexkrp

I'pomxkocts, kpuBble @neTuepa-MaHCOHA
AGCOIIOTHBIN TOPOT CIBIIIMMOCTH
BpemeHHOE 1 4aCcTOTHOE MacKUpOBaHUE
ITpocTpaHcTBEeHHOE BOCIIPUATHE
Konupoanue ayauo

Lossless u lossy konupoBanue
[Ncuxoakyctrueckue moaenu (MPEG, Dolby)
[IepuenrtyanbHoe KOQUPOBAHUE

UYacrora AUCKpeTH3AINH, [ITyOUHA KOAUPOBaHus, OuTpeT, kontelHepsl (WAV, MP3, FLAC)

. bumbopmuHr U KoMIIpeccust

DAS 6umdpopmep

MVDR

GEV

Anroputmsl nokanuzanuu ucrounnka: GCC-PHAT, SRP-PHAT
Kommnpeccus

[TpuHIMIEL pabOTHI KOMIpPEccopa

AnanTuBHas peTyJINpPOBKa yCHUIEHUS/TPOMKOCTH
Mertpuku

SNR;

SDR, SI-SDR;

BSD, mBSD;

MOS;

PESQ;

. MeTpuKH U apXUTEKTYPbI

SNR;

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

PESQ;

. OCHOBHBIE apXUTEKTYpbl HEHPOHHBIX CeTeH 11 00paboTKU ayuo

VoiceFilter;

TasNet;

ConvTasNet.
SpeakerBeam,;
Conformer, Sepformer.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

HeobOxoaumoe 00opynoBaHue U NPAKTHYSCKUX 3aHATHIA:

» IIpoekrop

» MapxkepHas q0cKa

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

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

Jlureparypa npenocTasisieTcs Ha Kadeape

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

2. Pomanrok FO.A. [luckpetHoe npeoOpazoBanue 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

JomnonHutenbpHas 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-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He Tpebyercs

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YeMbIX NPH OCYLIECTBJICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

YTOOBI YCKOPUTH OCBOEHHE KypCa, CTYJICHTaM JKellaTeJIbHO 03HAKOMUTHCS (HEe MEHEE IISTH 4acoB) C
oOmmenpu3HaHHBIME OcHOBaMU MS Project y yyactHuKa ero pazpabotku Brnagumupa ViBanoBa
(oOpazoBarenbHas porpamma). Windows 10, Skype, Zoom Office 2016: PowerPoint, MSProject

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

YcnemHoe TPOXOXKACHWE Kypca TpeOyeT WHTCHCHBHOW CaMOCTOATEIBHOW pabOThI CTYyACHTA.
[Iporpamma Kypca mpemycMaTpuBacT HEOOXOJMMOE BpeMs JUisi paboThl CTYJCHTa HajJ TEMOW.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— peleHue 3aJaHuii JUTsl TEKYIIET0 KOHTPOIIA,

— WCHOJb30BAaHUE W3YYEHHBIX NPOTPAMMHBIX CPEICTB IS PEIICHUS MPEIJIOKEHHBIX TECTOBBIX
3aJaHUM U CAMOCTOSITEILHO ITOCTaBICHHBIX HUCCIIETOBAHNH,



— orpaboTka y4eOHOro Marepuana, I[OArOTOBKA OTBETOB HA BOIPOCHI, INpEIHA3HAYCHHBIE IS
CaMOCTOSITENIBHOIO U3yYEHHS,

- IOATrOTOBKA K TCCTUPOBAHUIO.

PykoBOoACTBO W KOHTpOJIL CaMOCTOSATEIBHOW pabOTBI CTyHAEHTa OCYIIECTBIsieTcs B (opme
WHIUBUYAJIbHBIX KOHCYIBTALHH.

BaxHo momyuunTh npencTaBieHne o0 U3yuyaeMoM MaTtepHale, a He 3ayduBarh ero MexaHndecku. Eciu
BaM TPYIHO M3y4aTh OIPEIEIICHHBIE TEMBI, BOIIPOCHI, BaM CIEAYET MPOKOHCYIBTHPOBATHCS.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
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-2 CriocoOeH coBEepIICHCTBOBATh U
pean30BbIBaTh HOBBIC MaTEMaTHYECKHE
METO/IbI PEIICHHUS TPUKIIATHBIX 33/1a4

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
MaTeMaTHYECKNX HCCICIOBAaHUHA B paMKaxX TeMaTHYEeCKOU
o0JyacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

OIIK-2.2  Cnooco0eH  OUEHHTh  AKTYalbHOCTb  H
[IPAKTUYECKYIO 3HAYMMOCTh NPHUKJIAJHBIX MaTeMaTHUECKUX
HCCIICAOBAaHUM B CBOCH Mpo¢eCCHOHANBHOM 001acTn

OIIK-2.3 Bnaxmeer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTeparype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

IIK-1 I'0TOB K BK/IIOYEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIENOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOU
obyacTu MpoheCCUOHATBHOU JICATEILHOCTH

[IK-1.1 3Haer npuHIUIB TMOCTPOEHUS HAYYHQIAOOTHI,
Merogsl cOopa W aHanM3a TIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIIAJECT HABBIKAMH IIOATOTOBKU
Hay4yHbIX  0030poB,  mnyOnjkammpedepatoB U
oubnuorpadun’ 1Mo TeMaTHKE MPOBOIUMBIX HCCIECTOBaHUU
Ha PYCCKOM H aHIJIH CKOM SI3BIKE

[IK-1.2 Ymeer pemarp Hay4YHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIMX TMOAXOAOB K BEpUPHUKALMKU MOAETCH
HIPOrPaMMHOTO 00ecHeyeHus B CBA3UM C IOCTaBICHHOM
LENbIO U B COOTBETCTBUH C BEIOPAHHOW METOAUKOU

[IK-1.3 Hmeer mNpakTUYECKHBIIBIT BBICTYIUICHUM
Hay4yHOW apTryMEHTallu{ MpH aHalln3e OObEeKTa HAyYHOH
po¢ecCUOHATBHOU ACATEIbHOCTH

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
HAy4HO-HCCIICAOBATEILCKON U PUKIIATHOM

JEATEJIbHOCTA COBPEMEHHBIA MaTeMaTUYECKUI

anmapar ¥ ajJrOpUTMbl, OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, COBPEMEHHBIE SI3bIKU
MPOrpaMMHUPOBAHUS U IPOTPAMMHOE
obecrieueHne; oneparroHHbIe CUCTEMBI U
CETEBbIE TEXHOJIOTHUHI

[IK-2.1 3HaeT OCHOBBI  HAyYHO-HCCIIEIOBATEIHCKOU
JesITeTbHOCTH B oOmnactu
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUH

BJIaJ€CT 3HAHUEM OCHOB (1)I/IJ'IOCO(1)I/II/I 1 MCTOHOJIOTUHN HAYKHU,
3HAaHUEM METOHOB HAYyYHBIX HUCCJICIOBAaHUM 1 HAaBBIKAMHU HX
MMPOBCACHU

[IK-2.2 Vmeer mnpakTUYeCKUAIBIT WCIOIH30BAHUS
CYIIECTBYIOIIUX METOIOB M QJITOPUTMOB DPELICHUS 3aad
uppoBoH 00pPaOOTKA CHTHAJIOB, HWCIONB30BAHUS CETH
Wureprer, AQHHOTUPOBAHUS, pedepupoBaHus,
oubnuorpaduyeckoro paspICKaHWS H ONUCAHHSA, OIBIT
paboThI C HAyYHBIMH UCTOYHUKAMH

[IK-2.3 YMmeeT nmpuUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApTHBIE  3a/auHl B COOCTBEHHOU
HAy4YHO-HCCIIEA0BATEILCKON JAESITeIbHOCTH

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usyuenus aucuuiuinibl «L{udpoas 06paboTka cUrHAIOBY 00Y4arOIUIiCs JOKEH:

3HAThb:

¢ OCHOBHBIC IIOHATHA U OIIPCACIICHUA TCOPUHU I.IH(i)pOBOfI 06pa6OTKI/I CHUI'HAJIOB,

* THIBI TU(POBEIX GUIETPOB;

* MeToAbl HU(PO-aHATIOTOBO U aHATIOTro-IKu(pPOBOro nmpeodpa3zoBaHui;
* MeTOJbl PabOTHI ¢ MHOTOKAHAJILHBIMH CUTHAJIAMH;
* 0o0nacTv MpUMEHEHHSI METOIOB IPEACTABICHUS B MAIIMHHOM OOyUYCHHH.

yMeTh:




. UCIIONIB30BaTh TMPHOOPETEHHbI MaTeMaTH4ecKui ammapar Juls IOMy4YeHUS HEOOXOAMMBIX
MpECTaBICHUI CUTHANA;
* 000CHOBBIBaTh BHIOOP TE€X WM MHBIX TAPaMETPOB IIU(PPOBOTO MPEICTABICHUS CUTHAA;
* 000CHOBBIBaTh BEIOOP KOHKPETHBIX MPEACTABICHUN, (GPHIBTPOB U METOIOB 0OpabOTKH CUTHANIA;
* pa3pabaTbIBaTh U NIPUMEHATH HEOOXOAMMBIE METOABI ITPEACTABICHUH CUT'HAJIOB.
BJIaJeTh:

¢ HaBBIKAMH HCIIOJIb30BaHUA MaTCMAaTHUYCCKHX MCTOJOB,
¢ HaBbIKaMH pa3pa60TKH " NPpUMCHCHUA TCX UJIN MHBIX Hpe):[CTaBJ'IeHHﬁ.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

[Ipumeps! 3a1aHuil Ha ONTHY/IBE HEJIEIIH:

1) @unbTpanus

a. YCTaHOBHTH HAKeT SCipy

b. Han curnan ¢ vactoramu [7, 10, 20], mocneansist yacrora — nomexa. C momouipio scipy.signal
UMILIEMEHTHPOBATh aHTH-AIMA3UHIOBBINA (DHIIBTP, BBIPE3AIOLINNA JaHHYIO YacTOTY.

c. OObsACHUTH, MOYEMy BBIOPAHHBIM METO - MPAaBHJIbHBIM, MOSCHUTH C IOMOILNBIO HENPaBUIbHOM
HUMIUIEMEHTAUN

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. OCHOBBI IIpeICTAaBIECHHUS CUTHAJIOB

2. JluckpeTHble PUIBTPHI

3. lludpossie GUILTPHI

4. OyHKIIUU OKHA

5. IlpeobpazoBanue Dypre u ObIcTpoe npeodpazoBanmne Oypbe

7 UMIiynbCHO-KOAOBAst MOIYJIALIUS

8 Sinc-npeaBapuTenbHas KOPPEKIIHS, CTIIAKHBAHUE;

9 TnddepennunanbHast UMITYIbCHO-KOI0BAsE MOIYIISLIUS;

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

Kpurepun onennBanus

- omenka «ommuuHo  (10)»  BeIcTaBisieTCs  CTYACGHTY,  IIOKa3aBIIEMYy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
IPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX pELICHUI

- omeHka  «oraumuHo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHUS yueOHOMH MporpaMMbl AUCIUIIIMHBL U YMEHUE IPUMEHATh UX
Ha TpaKTHKE MPHU PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBHWIIbHOE 0OOCHOBAaHUE NMPHHATHIX
peleHnin

- oueHka  «omm4HO  (8)»  BBICTaBUsieTCS ~ CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, INTyOOKHE 3HAaHHUS yueOHOMN MPOrpaMMbl AUCIUITIIMHBL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPHU PELICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 0O0CHOBAaHUE MPUHSTHIX PELICHUN

- OILIEHKa «xopoluo (7)» BbICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuas, I'paMOTHO M IO
CYLIECTBY M3J1araer ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIM B PELIEHUHU 3a]jad HEKOTOPblE HETOYHOCTH;

- OIICHKA «XOpOowIO (6)» BBICTABISAETCS CTYACHTY, €CJIM OH 3HAET Marepuai, IPaMOTHO H IO CYLIECTBY
U3JIaraeT ero, yMeeT IPUMEHSTh IIOJy4YEHHbIE 3HAHUSA Ha IIPAKTUKE, HO JIOIYyCKaeT B OTBETE WJIMU B
pEIIeHUN 3a/1a4 HEKOTOPhIE HETOUHOCTH;

- OLIEHKa «XOpowIo (5)» BBICTABIAETCS CTYAEHTY, €CJIM OH 3HAET Marepuas, U IO CYLIECTBY U3Jaraer
€ro, yMeeT MPHUMEHSATH MOMyuYeHHbIC 3HAHMS Ha MPAKTUKE, HO JOIYCKAET B OTBETE WM B PEIICHUH
3aJ1a4 HEKOTOPbIE HETOUHOCTH;



- OIIEHKa «Y/IOBJIETBOPUTENHHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyllIeHHUs JOrMYECKON M0CIeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJIJCET OCHOBHBIMU pa3lelaMd Yy4eOHOHM NporpaMMbl, HEOOXOOMMBIMH JJsl AalbHEHIIETo
00yueHHs 1 MOXET NIPUMEHSTh NOJIyUYeHHbIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHaia, HO MpPU 3TOM
OH BJajeeT (parMEeHTapHO OCHOBHBIMH pa3[elaMH Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs M MOXET NPUMEHSTh MOJy4YeHHbIE 3HAaHUS MO o0pas3ly B CTaHAApTHOU
CUTYyalluy;

- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYAEHTY, KOTOPBHIH HE 3HaeT Oouiblleil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYECHHBIC 3HAHUS MIPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a1a4

- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTABISETCS CTYACHTY, KOTOPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX ITOHATHN AUCHUIUINHBI

5. MeTonuyeckne MaTepuaJbl, onpeaesione NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABBIKOB H
(W) onbITA AESATEJILHOCTH

[Ipu nposenennu nuddepeHIUPOBAHHOTO 3adeTa oOydaromemycsi mnpengocrasisiercas 20 MUH Ha
MOATOTOBKY. B pamkax nuddepeHnpoBaHHOTO 3a4eTa CTYJACHT JOJDKEH J1aTh Pa3BEPHYTHIH OTBET Ha
OOMH W3 BOMPOCOB s arrectaumd. Ompoc oOydaromierocs He [ODKEH MPEBBILATh OJHOTO
acTPOHOMMYECKOTo 4aca. Bo Bpems npoBeneHus auddepeHmpoBaHHOTO 3a4eTa 00ydaronmecs MoryT
MOJIb30BATHCS] MaTepUaIaMu 3aHSITHHA.



