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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[{enpto M3ydeHHs TUCLMIUIMHBI SIBISIETCA: TEOPETHMUYECKOE W MPAKTHUYECKOEe
OCBOCHHE METOIOB M cpeAcTB nuppoBoit o6padotku curnanoB (LOC),
MO3BOJISIIOIIEE  BBIMMYCKHUKY YCIEIIHO BECTH HCCIENOBaHUS M pa3pabOTKH,
HallpaBJeHHbIE Ha cO3JaHue U obecredyeHrne (PyHKIMOHUPOBAHUS BBIUMCIUTEIBHBIX
CUCTEM M KOMIUIEKCOB Pa3JIMYHOIO HAa3HAYEHUS.

JuctunauHa sBiaseTcss 0a30BOM.

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

B pesynbrare u3yueHus: IUCHUILUIMHBI CTYIEHTHI TOJIKHBI:

3HaTh: (PU3MUECKHE M MareMaTrH4yecKHe OCHOBBI MpeoOpa3oBaHUs CHUTHAIOB
13 aHaioroBoil ¢opmbl B HMUGPOBYIO U M3 HU(PPOBON B aHATIOTOBYIO M CBSI3aHHBIC C
HUMH UCKOKEHUS U TIOIPEIIHOCTH;

MareMaruyeckue aaropuTMbl LU(POBOM  (uiabTpauuu U CHEKTPaIbHO-
KOPPEISLMOHHOTO AaHATHU3a CUTHAIOB;

METO/Ibl CUHTE3a HUPPOBbIX GUIBTPOB U oueHkH TouHocTu 11OC;

OCHOBBI BEHBJIET-IIPEOOPa3OBaHNUS;

oOmme npuHUuUIbl U cpeactsa peanuzanuu LLOC.

YMETh:

00OCHOBarb B MPOLIECCE HCCIENOBAHMS M pa3pabOTKH  HEOOXOaUMbIe
napameTpbl JUCKPETU3allMK U KBaHTOBAHUS CUTHAIOB;

BbIOpaTh Hanbosee >PPEeKTUBHBIC AITOPUTMBI 00paOOTKH CUTHAJIOB;

BBITIOJTHUTH CUHTE3 LU POBbIX QuiibTpoB Ha DBM;

ONpeeNnTh HeoOXoaumyto paspsaHocTs mpoueccopa IHOC wucxons wus
TpebdyemMoil TOUHOCTH 00pabOTKH;

MIPOBECTH MOJACIUPOBaHUE 00pabOTKM CUTHaTOB Ha DBM;

[TpumensTs Bo3MoxHOCTH Signal Processing Toolbox cucremsr Matlab.

BIIAJIETh! METOJaMu MareMaru4ecKoro, AITOPUTMHUUYECKOTO u

cTpykrypHoro onucanus 1{OC;

HaBBbIKAMU OTMPEJEIHUSI OCHOBHBIX MapaMETPOB aHATU3UPYEMbIX CHUTHAJIOB.

1.3 IlepedyeHb NUIAHUPYEMBIX Pe3yJabTATOB OOYYeHHS] MO IUCHUILUIAHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH Ppe3yJabTATAMH OCBOCHMS
o0pa3oBaTeJIbHOM POrpaMMBbl

Kog n HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHble pe3ynbTaTbl 06y4YeHus No AUCLUMnnuHe
OOCTWKEHNS KOMMETEHLN

IK-3: OcymecTBJIATh TEXHUYECKYIO MOIAEPKKY NPOLECCOB CO3AAHUS,
TeCTUPOBAHHUSA, OTJIAAKH, MOAM(PUKAIUM U IKCIIIYATANMH POrPAMMHBIX,
MPOrpaMMHO-aNNAPATHBIX, HHPOKOMMYHHKALMOHHBIX CPEACTB BbIYUCINTEIbHON
TeXHHKH M HHTErPALMOHHBIX pPelleHuit

ITK-3.1: » 3Hars MeTOIBI, ¢u3nueckre 1 MaTeMarn4eckue OCHOBBI

CpEeIICTBA, MPUEMBI TEXHUYECKON | MpeoOpa3oBaHMs CUTHAIOB W3 aHAJIOTOBOM ()OPMBI B
HOJIEPKKH IIPOLIECCOB UG pPOBYIO U U3 LU(POBOI B aHATIOTOBYIO U CBSI3aHHBIE C
CO3/1aHUSsl, TECTUPOBAHMSI, HUMU UCKQKEHUS U MOTPEIIHOCTH;

OTJaAKH, MOTUPUKALUHU U MareMaTu4ecKre anropuTMbl HUGPOBON GUIIBTPALMU U
AKCIUTyaTally MPOTPaMMHBIX, CHEKTPaATbHO- KOPPEISALMOHHOTO aHAIN3a CUTHAJIOB;
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POTrPaMMHO-AMIAPATHBIX,
UH(POKOMMYHHUKAIIMOHHBIX
CPEZCTB BBIUYUCIUTEIbHON
TEXHUKU ¥ WHTETPAIIMOHHBIX
peLIeHni

* 3HaTh: BUJBI TECTUPOBAHUS
10O, kpuTepuu MOKPHITHS
MCXOJHOI0 KO/1a TECTaMH;
npuHIMNb! paspabotku I10,
MeTtoabl oTnanku 110,
MEXaHU3MbI 00pabOTKH
OIIMOOK, COTJIAIIEHHS O
KO/IMPOBAHUU; TIPUHIIMIIBI
MOCTPOEHHUS
UH(POKOMMYHHUKAIIMOHHBIX
CHCTEM, TUIIOBBIE CXEMBI HX
OpraHu3allyu.

METO/]Ibl CHHTE3a IU(PPOBBIX PUIBTPOB U OLIEHKH
tounoctu 11OC;

[1K-3.2: « YMeTh OCYyIIEeCTBIATh
TEXHUYECKYIO TIOIIEPIKKY
MPOLIECCOB CO3/aHU,
TECTUPOBAHUS, OTIIAKH,
MOIM(UKAIIUY U SKCILTyaTalluu
MPOrpaMMHBIX, TIPOTPAMMHO-
arnmaparHbIX,
WH(POKOMMYHHUKAITMOHHBIX
CPEIICTB BBIYUCIUTEIHHON
TEXHHUKHU W UHTETPAIlMOHHBIX
peleHui

* YMeTh: OpraHu30Barb
tectupoBanue 10, oneHuTh
Ka4eCTBO MOKPBITUS KOJa
TeCTaMU; MIPOEKTUPOBATh
WH(POKOMMYHUKAITIOHHBIC
CUCTEMBI B COOTBETCTBHH C
TEXHUYECKUM 3a/IaHHEM;
OpraHU30BaTh MPOIECC
pazpadotku [10 ¢ yuerom
TpeOOBaHUN TEXHUIECKOTO
3a]aHUsl, UMEIOIINXCS PECYPCOB
Y OTPaHUYECHUN.

000CHOBATh B IPOLIECCE MCCIEOBAHUS U PAa3pabOTKH
HE00XOIMMBIE TTApaMETPhl TUCKPETU3ALNU U
KBAaHTOBAHUS CUTHAIOB,;

BbIOpaTh Hanbosee F3PPEKTUBHBIE ATTOPUTMBI
00pabOTKH CUTHAJIOB,

BBITOJIHUTH CUHTE3 HU(POBBIX GHIBTPOB Ha DBM;




TIK-3.3: Bnanets METOJJaMu, MCTOAAMU MAareMarn4eCKoro, Al IrOpuTMUICCKOro 1

CpeacTBaMHU, IpUEMaMu ctpykrypHoro onucanus [{OC;
TEXHUUYECKOH MOACPKKU HaBBIKAMU OIPE/ICTHIS] OCHOBHBIX MapaMeTPOB
IPOIIECCOB CO3/IaHMUA, AQHATM3UPYEMBIX CUTHATOB

TECTUPOBAHUS, OTIATAKH,
MOTU(PHUKALNT U SKCIUTY aTal[H
MPOTPAMMHBIX, TPOTPAMMHO-
arnmnaparHbIX,
MH(GOKOMMYHHUKAITMOHHBIX
CPEJICTB BBIYUCIUTEIBHON
TEXHUKH U UHTETPAUOHHBIX

peleHui

* Brnanets: uncTpyMeHTaMu
ABTOMAaTU3UPOBAHHOTO
TECTUPOBAHUS KO/,
dopmaTrpoBaHus KOAA B
COOTBETCTBHUH C COTJIAIICHUEM O
KOJIMPOBAaHUU; HHCTPYMEHTAMU
Y HaBbIKaMH [TPOEKTHUPOBAHUS
ITO ¢ yuerom SOLID-
MPUHLIUIIOB; HAaBbIKaMH pabOThI
B KOMaH/Ie, POECKTUPOBAHUS,
pa3paboTku, pedakTopuHTa U
TECTUPOBAHHUS KOJIA.

1.4 Oco0eHHOCTH peaiM3alMu U CHUTLTHHBI
SI3pIk peanu3auuu JUCUUILUIMHBL: Pycckui.

JNucuurivHa (Moyib) peanusyetcs ¢ npumenenuem J0 u 10T

URL-anpec u Ha3BaHHE 3JIEKTPOHHOTO oOydaromiero kypca: https://e.sfu-
kras.ru/course/view.php?id=2542.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3a4ETHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 2(72)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
MIPAKTHYCCKUE 3aHATHS 1(36)
CamocrosiTesqbHas padora
1(36)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomexyTounas atrecrauusa |1 (36)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenibl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO

THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

Bcero

B Tom
yucrne B
3n0C

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. ba3zoBbie meToabl u aaroputmsel HHOC

1. Ilpeamer u 3agauu Kypca. Maremarnyeckue MOAeIu
curHanoB. [Tonstue nudposoro curxana.

YcnoBust BBIOOpA 4aCTOTHI TUCKPETU3AUN

curHana. Teopema KoTenbHukoBa.

2. UccnenoBanne OCHOBHBIX ITapaMeTPOB CUTHAJIA.
OcHOBHBIE HHCTPYMEHTHI aHATTN3a CUTHAIOB
nporpaMmmHoro obecnieueHus . (M3mepeHne AUTeIbHOCTH
CUTHAJIA, aMILTUTY/Ibl, METO/] IITyMOIIO/IaBI€HUS, YaCTOTHO-
BPEMEHHOE MPE/ICTABICHUE CUTHAIIA)

3. CocTaBieHHe OTUETOB 110 MPAKTUYECKUM 3aHATUSAM

4. OO6paboTka CUTHAJIOB C UCIOJIb30BaHUeM Matlab.
Ocob6enHoctu padoueit cpeasl Matlab, metoabl U GyHKIMK
aHaAJTN3a CUTHAIOB.




5. IIpeobpazoanue Dypoe. [JuckperHoe nmpeodpaszoBaHue
®ypse. Coiicta AI1D. AnropuT™Mbl OBICTPOTO
npeoOpazoBanus Oypse (BI1D).

Turbl BpeMEHHBIX OKOH, UX OCHOBHBIE XapaKTEPUCTUKHU.

6. TeopeTnueckoe o0yueHue

7. HacTOTHBIN aHanU3 CUTHAIO0B. Peanu3anys anropurMoB
npeoOpazoBanus Dypobe. OrieHKA BIMSHUS TTapaMeTPOB
npeoOpazoBaHus HA CIIEKTP.

Cgoiicta AI1®. UccnenoBanrue TUIIOB BPEMEHHBIX OKOH

8. CocrtaBiieHHe OTYETOB 110 J1a0OPaTOPHBIM paboTaM

9. TeopeTnueckoe o0ydeHHE

10. AnanoroBble cucTeMbl. YaCTOTHBIE U BPEMEHHBIE
XaPaKTEPUCTUKU JTUHEHHBIX CUCTEM. UMITYJIbCHAs
XapakTepPUCTHKA; PA3HOCTHOE YPAaBHEHUE; NIEPEIaTOUHbIE
¢ynkunu. CrucTeMbl ¢ KOHEYHOH U OECKOHEUHOU
UMITYJTbCHOM XapakTepucTukon. Kimacchl hpumbTpoB.

11. Koppensuuonnsiit ananus. Koppensiuonnas GpyHKuus
JETEPMUHUPOBAHHOTO CUTHala. B3aumuas
KoppensuoHHas GyHKIus. CBA3b MEXTY
KOPPEJSIIMOHHBIMU (DYHKUIHSMHU U CHIEKTPaMHU CUTHAJIOB.

2. CneumnajbHble MeTObI, NPWIOKkeHUs U peanusanusa HOC

1. AuckpeTHbie cuctembl. YacTOTHad XapakTepUCTHUKA
JMCKPETHON CUCTEMBI. Z-TIpeo0pa3oBaHKe: ONpeIeICHHUE;
cBorictBa. Onucanue JIJIC B z-o6nactu: nepenaroyHas
GYHKIUS peKypcUBHBIX U HepeKypcuBHBIX JIJIC;
COOTHOILIEHUS BXOJ/BBIXO]I B Z-00J1aCTH; JUarpaMMa HyjeH
Y TIOJIFOCOB.




2. lIndpossie GunbTpsl. Tumbl HUGPOBBHIX GUILTPOB.
[epenarounas ¢pynkuus mudposoro punsrpa. KUX-
bunbTpsl, BUX-QunbTphl. Y CTOWYNBOCTS JUCKPETHBIX
CHCTEM.

3. Hudpossie GpUIBTPHI.
CuHTe3 M NCCNeI0OBaHNE PEKYPCUBHBIX U
HEPEKypPCUBHBIX HU(PPOBBIX (PUIBTPOB

4. Teoperuueckoe oOydeHne

5. CocTaBieHHe OTUYETOB 110 MPAKTUYECKUM 3aHATUAM

6. Monynsitusa curHanoB. [IoHSATHE MOTYJISIIMY CUTHATIA.
OrnpeneneHre HeCyIIero Konedanus, MOy TUPYIOIIETO,
MOAYJIUPOBAHHOTO CUTHATOB. AMILIUTYIHAS MOTYJISIIHS.
OnnoronanbHast AM. [mybuna monaynsiuu. CroexkTpanbHbIN
coctaB AM-curnana . Jlemonymsinus AM

7. Moaynsuus CUTHIOB.
AM, dazoBas, kBagpaTypHas, 4aCTOTHAS
MOIYJISNS / TEMOAY TSNS

8. CocTaBiieHHE OTYETOB M0 MPAKTUUECKUM 3aHATHSIM

9. TeopeTnueckoe o0yueHue

10. ®azoBas, yactoTHasd Moy Isiuus. JleBuarus 4acToThl,
MHJIEKC YITIOBOM MOYJISLIMK. Y TJIOBas MOIYJISIUS.
Hemonynsauusa YM. KBagparypHas Moxyasius.
Hemonynsuusa KAM-curnana.

11. Mepenagya uudpooit nupopmarun. CUMBOIIbHAS
ckopocThb. Manunynsmus (keying). HIupoTHO-UMITY ThCHAS
moxayisiuus (PWM).

HenpTa-Curma npeodpazosanue. [loMmexoycToiunBoe
KOJIMPOBaHUE




12. Tlepenaua mudpoBoii

uH(GOpMAIMH. CUMBOJIbHAS CKOPOCTh. MaHUTTy ISUs
(keying). llupoTHO-

uMItyibcHas MmoayJisanust (PWM)

13. Teopernueckoe o0ydeHHE

14. TTomexoycToitunBoe koaupoBanue. Kol Puna-
Conomona.

15. CocraBneHue OTUETOB IO MNPAKTUICCKHUM 3aHATHAM

16. Metoap! BeiiBneT-mpeodpazoBaHusi. MeToabl BeiBIeT-
a”Hanu3a. HenpepsIBHBIN

BeliBlieT-aHAH3. JIMCKpEeTHOE BEHBIIET-TIpeoOpazoBaHue
curHajga. MHoromacitabHblii OpTOTOHAIbHBIN BEUBIIET
aQHAIN3.

17.

Bcero

36

36

36
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10.

4 YyeOHO-MeETOAMYECKOe O0ecmeYeHHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3TaAHUA:

['muauenko A. C. Lludposas 06paboTka CHTHATOB: METOAMYECKOE
obecrieueHre ayJUTOPHBIX 3aHITHI U CAMOCTOSATEILHON PabOThI
(Kpacuosipck: COY).

Cepruenko A. b. [ludpoas 06padoTka curHamoB: yaeOHOe mocodue s
CTyJIeHTOB By30B 10 HarpasieHuto 210300 "Pagnorexnuka"(CaHKT-
[TetepOypr: BXB-IletepOypr).

I'muauenko A. C. I{udposas oO6paboTka CUTHATIOB: KypcC JICKITUIH
(Kpacnosipek: UIIK CDY).

Cepruenko A. b. [ludposas 06padboTka curHamoB: yued. mocodue s
ctynentoB By30B(Cankt-IlerepOypr: [Tutep).

Cononnna A. U., Ynaxosuu JI. A., Apby3os C. M., ConosbeBa E. b., I'yk W.
. OcHoBsI 1M poBOil 00pabOTKH CUTHATIOB: KypC JIEKLUH: yue0. mocodue
(Cankt-ITerepOypr: BXB-IleTepOypr).

[munyenko A. C. Hudposas 06paboTka curHaiaoB: yuebHoe mocooue
(Kpacnosipek: UIIL] KI'TY).

Cononuna A. U., Knuonckuii [{. M., MepkyueBa T. B., ITepos C. H.
[Mudposas odbpadotka curnanoB 1 MATLAB: yueGHOe mocobue ass
CTYJIEHTOB BY30B, 00y4aromuMmcs 1o HanpasiaeHuto 210700
"MH(pOKOMMYHUKAIIMOHHBIE TEXHOJIOTUH U CUCTEMBI CBSI3U" KBaTU(DUKAITUU
"6akanaBp" u "maructp'(Cankrt-Ilerepoypr: BXB-IletepOypr).

[munyenko A. C. Hudposas 06paboTka CUTHATIOB: METOAMYECKUE YKa3aHUs
no camocrositenbHon padore(Kpacnosipck: NndopmarmonHo-
nonurpapudeckuii kommuieke [UIIK] COY).

[munyenko A.C. Lludposas 06paboTka CUTHAIOB: METO/I. YKa3. MO
camocrosT. padore(Kpacnosipck: UK COY).

I'munauenko A.C. [{udposas 06paboTka CUTHATIOB: JIEKTPOH. y4e0.-METOI.
komruieke aucuumuinHbl(KpacHospek: UK COY).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO PacHpoOCTpaHsieMoe MPOrpaMMHOe

obecrieyeHue, B TOM YHCJIe 0T€4eCTBEHHOI0 MPOU3BOACTBA (IPOorpaMMHoOe
obecrevyeHne, HA KOTOPOEe YHHBEPCUTET UMeeT JHIEH3HI0, 4 TAKAKe CBOOOTHO
DACIDOCTDAHAEMOE MDOrDAMMHOE od0ecIedeHme):

1.
2.

Cucrema MatLab

4.3 UnTepHeT-pecypchl, BKIOYasA NMpodeccuoHalbHble 0a3bl TaHHBIX
U MH(GOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI:

1.9nexTpoHHO-O0ubIMOTeUHass cuctema COY[DnekTpoHHBIN pecypc]: -
Pexum noctymna: http://bik.sfu-kras.ru

2.21eKTpOHHO-0NOIMOTeHasI chcTeMa Y4eOHOM 1 HAy9IHOU JTUTEeparyphl
http://ibooks.ru/
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S @oHa OLEHOYHBIX CPEeICTB

OrneHOYHBIE CPEICTBA HAXOIATCS B MPUIIOKEHUU K pabdodnM MporpaMMam
JUCIUIUINH.

6 MartepuajibHO-TeXHHYECKasi 0a3a, HeOOX0AMMAS IJIsl OCYLIECTBJICHMSI
00pa30BaTeJIbHOI0 NMPoLEcca MO0 JUCHUILINHE (MOLYJII0)
J71st 3aHATUN JTEKIUOHHOTO THIIA:
- ayIUTOPHSI, OCHAIICHHAS CHEIUATU3UPOBAHHON MeOenblo;

- J€MOHCTPALIMOHHOE O00OpPYAOBAHUE: MHTEPAKTHBHAsA JOCKA WA MPOEKTOp,
AKpaH JJI IPOEKTOpa, MapKepHast TOCKa.

JIns 3aHATHI CEMUHAPCKOIO THUIIA:
- ayIUTOpUS], OCHAILEHHAs CHEeLMAIN3UPOBAaHHON MeOeblo;

- paboune mMecTa JJisi CTYACHTOB: KOMITBIOTEPHI C MOJKIIOYECHHEM K CETH
WNuTepHeT (HeorpaHu4eHHbIN JOCTYM) U 00€CIIEYEHUEM I0CTYIA B JIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTeNbHYIO Cpely Y HUBEPCUTETA, OCTyIa K CUCTEME
BUPTYaIbHBIX MalllUH;

- JIEMOHCTPAIIMOHHOE 000PYI0BaHHUE: MPOCKTOP, SKPaH;,; MapKepHas JTOCKa;

- pabouee MeCTO MperoaaBaresisi: KOMIbIOTEP ¢ MOJKIIOUEHUEM K CEeTH
WNuTtepHeT (HEOTpaHUUEHHBIN JJOCTYII) U JJOCTYTIOM B 3JIEKTPOHHYIO
HH(pOPMaITMOHHO-00Pa30BaATEIBHYIO CPEAY Y HUBEPCUTETA.
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