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1. BHeumHue TpeGoBaHMS

Tabmuna 1.1
Lugp Copnepxanue yueOHOM TUCIUILTUHBI Yacsl
JUCLUIUIMHBI

AC.®.1 YTBepxkaeHo Yuenoim coBeTom ABTO. 199
Teopus u 06paboTKa CUTHAJIOB:
MOHATHUSI CHUTHAJIA U CHUCTEMBl, XapaKTEPUCTHUKU CHUTHAJOB;
npeoOpasoBanue @Dypbe U €ro CBOICTBA; CIEKTpaJIbHbIE
IIPEJICTABICHUS] IEPUOAMYECKUX MU ANEPUOAMYECKUX CHUTHAJIOB;
IHMCKpeTHoe npeodpazoBaHue Pypbe u ObICTpoe mpeodpa3oBaHue
®ypoe (BIID); METO/ABl AHAJIN3A JIMHEHWHBIX HENPEPBIBHBIX
CTaLlMOHAPHBIX CHUCTEMBl;  MaTeMaTH4eCKHe  MOJENU
JUCKpPETU3allMM CUTHAIOB M TEOpeMa OTCYETOB; zZ -
npeoOpa3oBaHue; JUHEWHbIE JAUCKPETHBIE CHUCTEMBI; METObI
IIPOEKTUPOBAHUSI  (PUIIBTPOB C KOHEYHOM HMITYJIbCHOU
xapakrepuctukoi (KX - hbunbTpoB); mpoekTupoBanue GpriibTpoB
c OeckoHEYHOM WMITyIbCHOH Xapaktepuctukond (BUX -
(GuIbTPOB); ciay4yalHble CUTHAJIBI U UX XaPAKTEPUCTUKU.

2. Oco0eHHOCTH (MIPUHIMIIBI) TOCTPOEHUS TUCHUIIIMHBI
Tabmuua 2.1
OcobeHHoCcTH (MPUHIUIIBI) TIOCTPOCHUSI TUCIUTLTAHBI
Oco0eHHOCTD Coneprxxanue
(mpuHIHIT)

OcHoBaHusl U1 BBEICHHUS YTBepxkaeHo Ha 3acenanuu YueHoro Cosera ABT® HI'TY,

JUCIUIIMHBI B y4eOHBIN nporokoi Ne4 ot 18.04.2007.

IUIaH 10 HANpaBJICHUIO WU

CHEIUAIBHOCTH

Anpecar Kypca Crynentsl 3 - ro Kypca (hakyJbTeTa aBTOMaTHKU U

BerunciutenbHor Texuuku HI'TY, oGyuatomuecs mo
HanpasieHuto 200106 "IIpubopocTpoenue".

OcHoBHas 11e7b (11e711)

JUCIIUILIHHBI

(BpeMeHn).

N3ydyeHne MareMaTHYECKUX MOJENIEN MPEACTaBICHHS U aHalu3a
HEMPEPBHIBHBIX U TUCKPETHBIX (IIU(GPOBHIX) CUTHAIOB U MX
00pabOTKH JIMHEWHBIMU JTUHAMUYECKUMH CTAIIHOHAPHBIMHU
CHUCTEMaMU - HENIPEPBIBHBIMU U JUCKPETHBIMU 10 APTYMEHTY

ﬂ,[[pO JAUCIUITIINHBI

IToHsTHS cUTHANIA U CUCTEMBI,
XapaKTEpPUCTUKU CUTHAJIOB,
npeoOpazoBanue Oyphe U ero CBOMCTBA ,

anepuoMYECKUX CUTHAJIOB,
" JTUCKpeTHOe peobpa3zoBanne ypbe u ObICTpoe
npeobpazoBanue Oypre (BIID),

CHCTEMBI ,

CIICKTPAJIBHBIC MTPEACTABIICHUA TECPUOANYCCKUX U

METOJBI aHaJInu3a JIMHEUHBIX HETIPCPBIBHBIX CTAIMOHAPHBIX

MAaTEMATUYCCKUE MOJCTIN JUCKPETU3AlU CUTHAJIOB 1
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TEOpeMa OTCYETOB,

" Z - mpeoOpa3zoBaHue,

JIMHEWHBIC IUCKPETHBIC CUCTEMBI,

METO/bI MPOSKTUPOBAHUS (PUIBTPOB C KOHEUHOM
uMITyIbcHOM Xapaktepuctukon (KUX - punbTpos),

" POCKTHUPOBAHUE PHIIBTPOB ¢ OECKOHEUHOW UMITYJIbCHOM
xapakrepuctukoi (bBUX - hpunbTpon),

" CIIy4aiHbl€ CUTHAJIBI U UX XapaKTEPUCTUKH

CBsi3H ¢ APYrUMH YU4EOHBIMH
JUCITUTUIMHAMY OCHOBHOU
o0OpasoBarenbHON
IPOrPaMMBbI

3HaHUS U HaBBIKY, IOJTYYCHHbIE B PE3YJIbTaTe U3YUCHUS
JTUCIUIUTAHBI, HEOOXOIUMBI JJIs1 YCBOCHUS Psijia TOCIETYIONTIX
JTUCIUIUIMH y4eOHOTO TUIaHa U UCTIONB3YI0TCA B Kypcax "OCHOBBI
MPOEKTHPOBaHMsI MPUOOPOB U cucteM", "TeopeTnuecKkrne OCHOBBI
U3MEPHUTEIBHBIX ¥ HHPOPMAIIMOHHBIX TexHoyorui", "Crucremsl
cbopa u 06paboTku gaHHbIX", "M3MepuTensHbIC
MH(POPMAITMOHHBIE CUCTEMBI'".

TpeGoBanust k
[IEPBOHAYAIILHOMY YPOBHIO
IIOATrOTOBKHN O6y‘IaIOHII/IXC$I

Jlist u3ydenust AMCUUILUIMHBI He00X0AMMa MpeIBapUTEIbHAS
MOATr0TOBKA IT0 NHCHMININHAM: "MaTteMaTudeckui aHanus",
"JIuneitHas anredpa", "Teopus BeposSTHOCTEH U MaTeMaTHyecKast
craructuka", "O0mas anekTporexHuka”, "INeKTpoHuKa'.

Oco0eHHOCTH OpraHU3alUH
y4eOHOro mporiecca 1o
JUCHHUITIINHE

O6bem aucuumiuHel 204 yaca. Juciumnnza uzydaercs B 5-oMm
u 6-oM ceMecTpax oOyueHusl.

B 5 -om cemectpe 34 yaca nekuwmii, 34 yaca 1ab0paTOpHBIX
3aHATHUH, 38 4acOB CaMOCTOATENIbHON PabOThl U OHO PacCUeTHO-
rpaduueckoe 3ananue (PI'3). Cemectp 3akaHuMBaeTCs
IIPOBE/ICHUEM JK3aMEHa.

B 6 -om cemecTpe npenycmorpeHo 32 yaca jekiuii, 16 yacos
71a00paTOPHBIX 3aHATHH, 42 YaCOB CAaMOCTOATENILHONW pabOThl U
BBITTOJIHEHUE O/THOM KOHTPOJIHHON pabOTHI M KypCOBOW PabOTHI
(KP). 6-o0ii cemecTp 3aKaHUMBACTCS 3aYETOM.

JlaGopaTopHblii mpakTUkyM (52 yaca) HampaBJIEH HA
MOJTyYeHHE MPAKTUUYECKUX HAaBBIKOB CIEKTPAIbHOIO aHAJIN3a
CUTHAJIOB, aHAJIN3a JIMHEHHBIX CTallMOHAPHBIX HEMPEPBIBHBIX U
JMCKPETHBIX CUCTEM, CHHTe3a puiIbTpoB. B kauecTBe
MHCTPYMEHTAJILHOM cpeibl 1715 J1abopaTOPHOTO MPaKTUKyMa
ucnons3yercs cuctema MATLAB ¢upmer The MathWorks, Inc.

B kypcoBoii pabote npeaycMaTpuBaeTcsl MPOEKTUPOBAHUE
U poBoro GUIbTpa Mo WHAUBUYATbHOMY 3aJaHUIO JUIs
Ka)KJJOTO CTYJIEHTA.
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3. Heau yueOHOM TMCUMTLINHBI

Tabmuua 3.1
[Tocie n3ydeHus: TMCIMIUIMHBI CTYAEHT OyJeT

UMETh

IpeCTaBICHUE

1 06 anroputMax OpIcTpOro npeodbpazoBanus Pypbe

2 OO0 OCHOBHBIX XapaKTEPUCTHKAX CIy4alHbIX CUTHAJIOB.

3 OO0 OCHOBHBIX METOAX aHAJIOTOBOM MOAYJISILIMM CUTHAJIOB

3HaTh

4 [ToHsATHS CUTHAJIA ¥ CHCTEMBI, HX KIACCU(UKAIMIO U PA3HOBUIHOCTH

3) IIpencraBienys NEpUOJNYECKUX CUTHAIOB psiioM Dypbe

6 IIpeoOpazoBanne Dypbe U €ro CBOMCTBA

7 [Ipsmoe u oOpaTHOE nUCKpeTHBIe TpeoOpa3oBanus Pypre, UX CBOICTBA

8 MaremaTnueckue MoJIeNH JUCKPETH3allui CUTHAJIOB BO BPEMEHHOH U
YacTOTHOM 00JacTu.

9 Z - npeoOpazoBaHUE M CIIOCOOBI BBIYUCIICHHS TIPSIMOTO ¥ 00paTHOro Z, -
peoOpa3oBaHusl.

10 OnpezneneHys U B3aUMOCBS3H JUHAMUYECKUX XapaKTEPUCTHK JTMHEHHBIX
HETPEPHIBHBIX U IUCKPETHBIX CHCTEM.

11 OCHOBHBIE METO/IbI IPOEKTUPOBAHMSI AHAJIOTOBBIX (DUIBTPOB B Cpeie
MATLAB

12 OCHOBHBIE METO/Ibl TPOEKTUPOBAHUSI IU(PPOBBIX PUILTPOB.

YMETh

13 BBIUMCIIATE CIEKTPBI HETPEPHIBHBIX TEPUOJMUECKUX U HETIEPUOINIECKUX
CUTHAJIOB

14 BpIuncasaTh COEKTPBI TUCKPETHBIX CUTHAJIOB.

15 Haxonuth npsimoe 1 o6patHoe Z - npeoOpa30BaHusi CUTHAJIOB.

16 OnpenensaTh TMHAMUYECKHE XaPaKTEPUCTUKNA HETPEPHIBHBIX U TUCKPETHBIX
JIMHEUHBIX CHUCTEM.

17 ITpoextupoBate BUX -punbTps

18 [TpoexTrpoBats KUX - punbTpsl

UMEThb  OIBIT

(BmanmeTp)

19 BrinonHenus aHann3a CUrHaioB U cucteM B cpene MATLAB

20 ITpoextupoBanusi nudpoBbIX GuILTPOB c ucnosnb3oBanueM MATLAB.

4. CopepxaHue U CTPYKTYPa Y4eOHOM IMCIUIITTUHBI
JIeKITMoHHbBIE 3aHATHS Tabmuna 4.1
CcblIkH Ha
(Moayab), nnaKkTH4YecKas eJuHULA, TeMa Yacol -
Cemectp: 5

MO,Z[YJ'H:Z Beenenue B CUTHAIBI U CUCTEMBI

Hunaxtuueckas enunanmna: Llemun u cogepxanue
JucIUIUIMHEL. [ToHSITHE U XapaKTepUCTUKH CUTHAIIA

Onpenenenne curnana. Kmaccudukarus CUTHAIIOB. 2 4
DHeprus 1 MOIIHOCTh curHana. KoppensiuonHueie
XapaKTEPUCTUKHA CUTHAJIOB.
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Junnaxktuyeckas equania: CrnenyaibHble CUTHATBL.
Onpez[eneHHe CUCTCMBI U KHaCCI/I(pI/IKaI_[I/I}I CUCTECM.

Jlunetinbie cuctemsl. Kitaccudukamnms cucrem.
IIpumepsl.

16, 4

Hunaxktuueckas enuaua: HenpepbIiBHAS U TUCKpETHAS
CBEpTKA

NmnynbcHas xapakTepUCTUKA JIMHEHHON CUCTEMBI.
JuckperHas cBepTka. HenpepeiBHas cBepTka.
Cob6cTBeHHbIE (QYHKIMH JTUHEHHBIX CUCTEM.

16, 19,4

Mopyns: CriekTpanbHbie MPEACTABICHUS
IIEPUOJNYECKUX CUTHAJIOB

Hunaktuueckas enunuia: Psaast @ypbe. CriekTpbl
MePUOJUYECKUX CUTHAJIOB. .

Kommnexkcnsiit psin @ypre. Tpuronomerpuyeckuit psij
@ypbe. AMITUTYAHBINA U (a30BbIi CIIEKTPHI
nepuoanyeckoro curxazia. [Ipumepsi.

13,5

Hunaktuueckas enunnia: Cxonumocts psgoB Oypoe.
JluckpetHo - BpemenHo# psii @ypwe (JIBPD).

Cxomumocts psana Oypee. CiekTpanibHOe
pacnpeneneHrne MOIHOCTH NEPUOANYECKOr0 CUTHAIA.
OTKJIMK CUCTEMBI Ha BXOJAHOM CUTHAJ B B BUJIE psiia
Oypoe. [luckpetHo - BpemenHoi psg Dypwe (JIBPD).

13,5

Mopyns: CriekTpaibHbIe MIPEACTABICHUS
HENEPUOANUECKUX CUTHAJIOB

Hunaktuueckas enunuia: [IpeodbpazoBanue Oypre.
CneKkTpbl HEIEpUOAMUECKOr0 CHUrHaja.

[IpeoOpazoBanne Oypbe. AMIUIUTYIHBIA U (Pa30BbIi
CHEKTPHl HEMEPUOAUYECKOT0 curHana. [Ipumepsr.

Boruncnenue npeoOpazoBanus @ypbe U CIEKTPOB B
MATLAB.

13,19, 6

Hunaxtuueckas enuauia: CBolicTBa mpeodpa3oBaHus
Dypse.

OcHoBHBIE CBOCTBa Ipeobpa3zoBanus Pypbe.
CooTtBeTcTBHE MEXY IITUTENBHOCTHIO CUTHANA U
mupHuHOii ero cnekrpa. [Ipeobpasosanue Dypre
NIEPUOIUYECKOr0 CUTHAA.

13,6

Monyns: [luckpeTHoe 1 ObICTpoe peodpa3oBaHue
Dypee

Jnnaktuueckas equanna: JIMCKpeTHoe
npeobpazoBanue Dypoe (AIID). Beruncnenue
JMCKPETHOTO mpeodpazoBanus Dypne

OrnpezenieHre U MPUMEPhl BBIYUCICHUS TUCKPETHOTO
npeoOpazoBanusa Dypone. Coiicta [AI1D. Beruncnenue
MPSIMOTO M 0OPaTHOTO JUCKPETHOTO MPeoOpa3oBaHUs
Oypre (OAI10) B MATLAB.

19,7

Hunaktrueckast enuHAIA: beicTpoe mpeobdpa3oBaHue
Oypre (BI1D)

O61ue cBefeHus 06 aaropuTMax ObICTPOro
npeobpaszoBanus Oypwe (BIID). Anropurm BIID ¢
POpPEXMBAHNEM BO BpeMeHH. [IprMepsl BBIYHCICHHUS.

1,7

MO,Z[YJ'ILZ I[I/ICerTI/BaI_II/I}I HCTIPCPBIBHBIX CUTHAJIOB U
BOCCTAaHOBJICHHEC CUTHAJIOB I10 OTCUCTaM
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Junaktrueckas enuHAIA: AHAIOTO-U(PPOBOE
npeoOpa3oBaHre CUTHAIOB. MaTeMaTuuecKue MOJIeH
JIMCKPETHU3AIMU CUTHAJIOB

Amnainoro-uuppoBoe npeoOpa3oBaHUE CUTHAJIOB.
KBaHTOBaHME CUTHAJIOB 10 YPOBHIO. MaTeMaTH4YecKue
MOJICIIH JUCKPETU3AIMU CUTHAIIOB BO BPEMEHHOH 1
YaCTOTHOM 00JIacTH.

Jnnaktryeckas equHuia: Teopema OTCYETOB.

Teopema orcueToB. Anuacur. @UIbTPbHI 3AIUTHI OT
HAJIOKEHUSI CTIEKTPOB. [[uckperusaius peueBbix, ayauo
Y BUIEOCUTHAJIOB.

19,8

Junaktudeckas equauina: [udpo - ananorosoe
npeoOpa3oBaHUe CUTHAIOB. MaTeMaTHuIecKue MOJIeIN
BOCCTAHOBJICHHUSI aHAJIOTOBOT'O CHTHAJIA [0 OTCUCTAM .

[udpo - ananoroBoe mpeodpa3zoBaHNE CUTHAJIOB.
MaremaTrueckue MoJIeIu BOCCTaHOBIICHUS
aHaJIOTOBOI'0 CUI'HAJIA 110 €r0 OTCYETaM B YACTOTHOH U
BpeMeHHOH o0macTi. BoccTaHOBNIEHHE aHATOTOBOTO
CUTHAJIa C IOMOIIbIO HHTEPIOJISAIMOHHBIX [TOJIMHOMOB
HYJIEBOT'O U [1EPBOTO MOPsIJIKA.

MOI[y.]'ILZ JIuneiiHbIe HCIIPCPBIBHLIC CTAIITMOHAPHBIC
CHUCTCMBI

Junaktuyueckas equHuIa; JIMHEMHbBIE CUCTEMBI U MX
cBoiicTBa. IMIysbCHAs U NepexoHask XapaKTEPUCTUKU
cucreMsbl. MIHTErpan cBepTKy.

CgoiictBa cucreM. Pemenne nuddepenunaibHOro
YpaBHEHUs JTUHEHHOMN cucTeMsl. [Ipumepsl.
HmnynbcHas ¥ iepexogHasi XapaKTEpUCTUKU CUCTEMBI.
Wurerpan ceeprku. [Ipumepsl.

10, 16

Junaxtrdeckas enuHuLa: YacTOTHBIE XapaKTEPUCTUKU
HEIPEPBIBHBIX CUCTEM.

YacTOoTHBIE XapaKTEPUCTUKHA HENPEPBIBHBIX CUCTEM.
YacToTHbIE XapaKTEPUCTUKH CUCTEM MEPBOTO U BTOPOTO
nopsiaka. JlorapupmMudeckue 4acTOTHBIE
XapakTepucTuku. OTKIMK CUCTEMBI HA TAPMOHHYECKHU I
BXOJIHOM CHUTHAII.

10, 19

Hunaxtuueckas enunnia: [Ipeodpazosanue Jlamiaca u
ero coiictBa. O6paTHoe mpeobpazoBanue Jlamnnaca.

[IpeoOpazoBanue Jlamnaca u ero cBoiictBa. O6paTtHOe
npeoOpaszoBanue Jlamnaca. [lepenatounas ¢pyHKIus
JIMHEMHON HENMPEPHIBHON CTAIMOHAPHOW CHCTEMBI.
Ilontoca u HyIM CUCTEMBI.

10, 16, 19

Hunaxtudeckas enuauna: Kackagnas hopma
npejcTaBIeHus nepeaaToyHon pyHkuuu. YactoTHo-
n30uparenabHble QUIBTPHI.

Kackannas ¢popma npencTaBieHns nepeaaToyHoi
¢ynkuuu. YacToTHO-N30MpaTenbHble (PUIBTPHI.
®unbTpsl barrepBopra. OCHOBBI TPOEKTUPOBAHUS
aHaJIOTOBBIX (PUIIBTPOB.

11, 16, 6

Monynb: Moayndius CHTHAJIOB

Junnaktnueckas equauna: [loustue Moqysiuu.
AMIUTATYHAS MOIYJISIITUS. Y TIIOBAs MOIYJISIINS.
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[ToHsiTHE O MOAYISIMKM CUTHATIOB. AMIUIUTYTHAS
monyisinus (AM) curranoB. Criektpsl AM cUTHANOB.
YacrortHas u dazosas moxyssius. [Tonstue o
1(POBON MOITYJISIIMN CUTHAJIOB.

Cemectp: 6
Monyinb: Z - ipeoOpa3oBaHue
Hunaktuueckas equuuia: J[ByctoponHee Z-

npeoOpa3zoBanue. OTHOCTOpOHHEE Z- peoOpa3oBaHueE.

bazoBsie oneparuu 1iudpoBoit 00pabOTKKM CHUTHAJIOB.
JBycToponunee Z- npeobOpaszoBanue. OTHOCTOpOHHEE Z-
npeoOpazoBanue.. CBs3b Z- mpeodpa3oBaHus. U
npeoOpa3oBanus Jlamnaca. Panmonanbubie Z-
npeoOpa30BaHMUsI. .

15,9

Junaktrueckas equnauia: CBoicrpa Z-
npeoOpazoBanusi. O6paTHOE Z- peoOpa3OBaHUE.

CgoiicTtBa Z- npeobpazoanusi. ObparHoe Z-
npeoOpa3zoBanue. MeToabl BEIYUCICHUSI 00paTHOTO Z-
npeoOpa3oBaHusl.

15,9

Monyib: JIucKpeTHO-BpeMEHHOE peoOpa3oBaHUE
Dypbe

Jnnaktnyeckas equania: JIucKpeTHO-BPEMEHHOE
npeobpazoBanre Oypbe. AMIUTUTYAHBIN U (a30BbIN
CIIEKTPBI IMCKPETHOrO CUTHAJIA.

JuckpetHo-BpeMeHHoOe npeodpazoBanue Dypbe
(ABII®). Amniutyasbsii U (pa3oBblid CIEKTPHI
nuckpetHoro curnana. Ceorictsa JIBII®D. Cszp [IBIID
u JII1®. Beruucnenue [IBI1O B MATLAB.

15,9

MOI[y.]'ILZ I[I/ICKpCTHaH CBCPTKA U KOppCIIALNA CUTHAJIOB

Jnnaktuyeckas equuuia: JluckperHas cBeprTka.
B3anmHas koppesaliMoHHas U aBTOKOPPENSLMOHHAS

(GYHKIHMH.

JIuHeilHble TUCKPETHBIE CUCTEMBI. J{UCKpeTHas CBEPTKA.
bricTpas (kpyrosast) cBepTKa. MeTos HajloXKeHus -
CJIOKECHMSI BBIYMCIIEHUS CBEPTKU. B3aumuas
KOPPEJSILIMOHHAs M aBTOKOPPEISIUOHHAs (QYHKIUU.
CBs13b KOppEJSILIMY U CBEPTKHU.

10, 19,7

Mopyns: JInHelHbIE TUCKPETHBIE CUCTEMBI M X
XapaKTEPUCTUKH

Junaktuueckas equnauia: [lepenarounas ¢pyHkus
JIAC. Tlomroca n mynm JIJIC.

[Tepenarounast pyHKIUS TUHEHHOMN TUCKPETHON
cuctembl. OnpeziesieHne NnepeaaToyHoN (QyHKIMU
cuctemsl 1o ypasHeHuto JIJIC. [Tomroca n Hynu
JTUHEWHOMN AUCKpeTHOU cucTteMbl. Kackamanas ¢popma
IpeJCTaBICHUs NePeAATOUYHON (YHKIINH.

16, 19

Junaktrueckas enuHunA: YacTOTHBIE XapaKTEPUCTHKU
JIJIC. dazo-uacToTHas XapakTepUCTHKa, (a3oBast U
TpYIIOBas 3aEPXKKa.

Yacrorusle xapakrepuctuku JIJIC. 'eomerpruueckas
MHTEpIpETaLMs YaCTOTHOM Xapakrepuctuku. daso-
4aCTOTHAs XapaKTEepPUCTHKA, (pa3oBas U rpymnmoBast
3aaepxkka. ¥Ycronunsocts JIJIC.

14,7
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Monynb: AHanorossle QUIBTPBI U UX MPOEKTUPOBAHUE

JlnpakTuyeckas equHuila: HazHadueHne 1 TUIIBI
¢bunsTpoB. [logxon k mpoekTupoBaHuto GriIbTpa HA
OCHOBE BBIOOPA MOJIOKEHUSI HYJICH U MOJIOCOB.

Hasnauenwne u tumnbl punsTpoB. Crenndukanum AYX
npoektupyeMoro gmibtpa. Tpedoanus k AUX
npoektupyemoro guibtpa. [logxon k mpoeKTUPOBaAHHIO
¢buIbTpa HA OCHOBE BBHIOOpPA MMOJOKECHUS HYJICH U
MIOJIFOCOB.

11

Junaktuueckas equunia: Punbtpel barrepsopra,
YeOrpImeBa, JTUHNTAYCCKUE (PYITBTPBI, PHIIBTPHI
beccens u ux npoexrtuposanue B cpene MATLAB.

OunbTpel barrepBopTa, UeObleBa, 3IIIUNITHYECKHAEC
¢bmibTphl, GuabTpPH beccens u uX MpoeKTUPOBaHKE B
cpene MATLAB. YactoTHble TpeoOpa3oBaHus Ipu
IPOCKTHPOBAHNUHN aHAJIOTOBBIX (HIIBTPOB.

11

Monyns: Hudpossie punbtpsl. [Ipoekrupoanne BUX-
¢GuIbTPOB

Hunaxtuueckas enunanna: . Crnenudukanuu L{D. O630p
METO/I0B IIPOCKTHPOBAHUS (PHIIBTPOB C OECKOHYHOM
uMnyabcHo xapakrepuctukoit (BUX-dbunptpos).

O6mue cBeaenus o HUPpoBbIx GpuibTpax (L[D).
[Tpocteie quckperHsie GuabTpbl. Uneansubie L.
Crneuuduxaruu L{D. O630p METOA0B MPOSKTUPOBAHUS
(GuIbTPOB C OECKOHEUHOM UMITYJILCHOM
xapakrepuctukoir (BUX-dpuipTpos). Meton
WHBapUAHTHOTO MPE0Opa30BAHUS UMITYIIbCHOU
XapaKTEPUCTHUKHU.

12, 17

Hunaktnueckas equunna: [IpoekrupoBanue bUX -
bunbTpa C ¢ UCMOIBL30BaHUEM OMIIMHEHHOTO
npeoOpa3zoBanus. [IpsMbie METOIBI TPOESKTUPOBAHUS
BUX - ¢punbTpos.

bununeitnoe npeodpazoBanue. [IpoextupoBanue bUX -
¢GWIBTpa C ¢ UCTIOIB30BaHUEM OMIIMHEHHOTO
npeobpazoBanus. [Ipoextuposanne BUX - punbrpa c ¢
MOMOIIBIO COTJIACOBAHHOTO Z- peoOpa3oBaHusl.
[Tpsimble MeTobl TpoekTupoBanust BUX - punpTpos.

12, 17,20

Junaxtnueckas equnanna: Peanuzanus BUX - dunbtpos

[Tpencrasnenne BUX - punbTpa CTpyKTypHOI CXEMOH.
AHanu3 BIMSHNS KOHEYHOU pa3psaHocTh. [Ipsmbie
¢dopmel peanuzanmu BUX - punbtpoB. Kackagnas
(mocnenoBarenbHas ) Gopma peannsaruu.
[TapannenbHas popma peanu3alyy.

12,17

Monaynb: KUX - GuiIbTpbl 1 UX IPOEKTHPOBAHUE

Hunaktryeckas equauia: OUIbTPbl C KOHEYHOU
uMIynbcHOM xapaktepuctukoi (KNUX-¢punbtpsr).
Cxema paspabotku KUX - punsTtpos. [IpoexktupoBanue
KHUX - ¢punbTpoB METOAOM pa3iokKeHUs: YaCTOTHOU
XapaKTEPUCTUKH B pall Dypre.

OO61ue cBeieHHs 0 GUIbTPax ¢ KOHEUHOM UMITYJIbCHOM
xapakrepuctukoit (KUX-¢punrpax). [Ipocteie KUX -
¢unbTpel. Tunsl KUX - punbTpos ¢ nuHeiHOM ha3oBoii

12, 18, 20
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xapakrepuctukoi. Cxema pazpaborkun KUX -
¢mibTpoB. [IpoektupoBanne KUX - ¢punbsrpos
METOJIOM Pa3JI0KEHHsI YaCTOTHOM XapaKTepPUCTHKH B
psin @ypbe. OKOHHBIE (QYHKITHH.

Hunaktuueckas equuuia: [Ipoekruposanue KUX -
¢mieTpoB B MATLAB.

[Tpoextupoanue KUX -pribTpoB MmeTomom 2
B3BemuBammx okoH B MATLAB. [IpoektupoBanue
¢dunsTpa ¢ okHoM Kaiizepa. [IpoektupoBanue puiibrpa
¢ okaoM YeOnimea. [Ipoextupoanue KX -
GUIBTPOB METOAOM YaCTOTHBIX BHIOOPOK.
[TpoexTupoBanue ontuMaibHbIX KWUX - GuibTpoB ¢
KBaJApaTUYHON HOpMO# omnOku. [IpoexkTupoBanue
ontuManbHoro 1o Yeobrsmmery KUX - punbrpa.

12,18, 20

Monyinb: CiiydailHble CUTHAJIbI M UX XapaKTEPUCTUKHU

Jnnaktuyeckas equuuia: YucinoBble XapaKTEPUCTUKU
ciy4yalHbIX curHainoB. Koppensimonssie
XapaKTEPUCTUKU CIy4YalHBIX CUTHAJIOB.

[lonsiTue cnyyaitHoro curana. Yucinossle 2
XapaKTEPUCTUKH CITyYalHBIX CUTHAJIOB.
KoppenauroHHubie XapaKTepUCTUKHU CITyYailHbIX
CUTHAJIOB. DProIMYeCKUe CIy4ailHbIe CUTHAIIBI.
Oynkunuun MATLAB nns onpeneneHus OUeHOK
XapaKTEPUCTUK CIYYalHBIX CUTHAJIOB.

Hunaktuueckas enuauna: CrieKTpajibHas INIOTHOCTh
motrHoctu (CIIM) cinydaifHoro curxana.
3akJIroYeHue 1o Kypey.

CrnekTpanbHas mIoTHOCTh MoIHOCTH (CIIM) 2
ciy4yanHoro curana. KoppersauuoHHsIi MeTox
ouenusanus CIIM. Ilepuogorpammuas onenka CITM.
Onenuanue CIIM merogom Yamya.

Monyns: IIpoekTupoBanue HUPPOBBIX GUIBTPOB B
cpene Filter Design and Analysis Tool u Filter Design
Toolbox

Junaxktuueckas eqununa: [IpoextupoBanue nuPppoBbIX
¢mbTpoB B cpene nakera Filter Design and Analysis
Tool n makera Filter Design Toolbox MATLAB.

Hasnauenue u untepdeiic makera Filter Design and 4
Analysis Tool. Ilpumep npoektupoBanus GpuiabTpa B
FDATool. IlpoextupoBanue Q - GuiIbTpoB.
[TpoextupoBanue punbTpoB B cpene Filter Design
Toolbox. IIpoekTupoBanue GpuILTPOB B cpesie
npouenypsl SPTOOL.

17,18, 19, 20

JlaGopaTtopHnast pabota

Tabmnuma 4.2

(MonyJb), AugaKTHYECKAS

YyeOHas 1eATEJILHOCTD
eIUHMIIA, TeMAa

Yacel

CceblIKH
HA LeJHu

Cemectp: 5

MO,Z[YJ]LZ Beenenue B CUrHaJIbI U
CHCTCMBI

JnpakTuyeckas ¢OIUHMIA:
CrieniiaibHbIE CUTHAJIBI.
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OnpeneneHre CUCTeEMbl U
KJIacCU(UKALIUS CUCTEM.

HenpeppiBHBIC U JTUCKPETHBIC 11O Lens paboThr: 19,4

BPEMEHU CUTHAJIbI 3HAKOMCTBO CO Cpelou
MATLAB,
npuodpeTeHue
IPAaKTUYECKUX HABBIKOB
TeHEePUPOBAHUS
HENpEepPbIBHBIX U
JUICKPETHBIX MO0 BPEMEHHU
CUTHAJIOB, IOCTPOEHUS
rpauKOB CUTHAJIOB B
cpene MATLAB.

Monyinb: CriekTpaibHble

IPECTaBICHNS IEPUOTIUIECKUX

CHUTHAJIOB

JnpakTuyeckas enuHuIa: Psaapl

@ypbe. CHEKTphI IEPUOINIECKUX

CUTHAJIOB..

CrexTpanbHbIe IPEACTABICHUS L{enb paboTHI: 13,14, 19

HEPUOJIMYECKHUX CUTHAJIIOB U3y4eHHEe MOHATUS
CIeKTpa
HEPUOINIECKOTO
CHUTHAaJIa, MPUOOpETEHHE
HPAaKTUYECKUX HABBIKOB
pasJIoKEHUs B Pl
®ypbe, BbIUUCIICHUS,
MOCTPOCHHS TPaPHUKOB U
aHaJu3a CIIeKTPOB
NEPUOTUICCKUX
CUTHAJIOB B Cpejie
MATLAB.

Monyns: CiekTpasibHble

NPEJICTaBJICHUS HETIEPHOAMYECKIX

CUTHAJIOB

JnnakTuueckas eUHUIIA:

[TpeoOpaszoBanue dypre. CriekTpbl

HETIEPHOJIMUECKOr0 CHUTHAJIA.

CrniekTpanbHble IPEICTABICHUS Llenb paboThl: M3y4YeHHE 13, 19

HEMIEPHUOANYICCKUX CUTHAIOB

npeoOpazoBanus Oypre
H €ro CBOMCTB, MOHITHIA
aMIUTATYTHOTO U
(a30BOro CreKTpoB
HETICPHONISCKUX
HEMPEPBIBHBIX 110
BPEMCHH CHUTHAJIOB,
npuobpereHue
MPAKTUYIECKUX HABBIKOB
BBIUMCIICHHUS
npeoOpazoBanust Oypoe,
MOCTPOCHUS TPaPUKOB U
aHaJIM3a CIIEKTPOB B
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cpene Matlab.

Monyns: JluckperHoe u OpicTpoe
npeoOpazoBanne Pypbe

JnpakTuyeckasi €qUHUIIA;
HuckperHoe npeobpazoBanue Dypbe
(AI1®D). Beruncienue qucKpeTHOro
npeodpaszoBanus Dypne

Huckpernoe npeodpazoBanue Oypoe | Llens paboTel: u3ydeHue 14,7

U CIIEKTPaJIbHBIA aHAINU3 CUTHAJIOB JTUCKPETHOTO
npeodpaszoBanusa Pypne
(ITD) u ero
BBIYHCIICHUS], aJITOPUTMA
OBICTPOTO
npeodpaszoBanusa Oypne
C IIPOPEKUBAHUEM IO
BpEMEHHU,
ucrojp3oBanus 11D
JUIsL CHIEKTPaJIbHOTO
aHaJIM3a CUTHAJIOB.

Mopyns: HenpepsiBHas u

JTUCKPETHAsI CBEPTKU U HX

MIPUIOKEHUS

JunakTuueckas equHHIA:

HenpepbiBHast u AuCKpeTHAsI CBEPTKA

HenpepriBaast u quckpetHas cBepTku | Llenb paboTel: u3ydeHue 10, 16
MOHATHS U CBOWCTB
HETPEPHIBHOU U
JIMCKPETHOM CBEPTKH,
npuoOpeTeHue
MPAKTUYCCKUX HABBIKOB
BBIUHCJICHHS CBEPTKHU B
cpene Matlab.

Mopyns: Iuckpernsanus

HENPEPBIBHBIX CUTHAJIOB U

BOCCTAHOBJIEHHE CUTHAJIOB 110

oTCYEeTaM

Junaktnueckas equauia: Teopema

OTCYETOB.

Jluckperusaiysi 1 BOCCTAaHOBIIEHUE [{enb paboThI: 8

CHUT'HAJIOB

U3Y4YE€HHE CYIIHOCTH U
MOJENEN TUCKPETU3AUN
(KBaHTOBaHMS 110
BPEMEHH) CUTHAJIOB U
METO/I0B
BOCCTAHOBJICHHUSI
HENPEPBIBHBIX CUTHAJIOB
110 OTCUETaM.

Mogyns: JInHeliHbIe HENIPEPBIBHBIE
CTallMOHAPHBIE CUCTEMBI

I[PII[E[KTI/ILIGCKB.SI enuHMIa: YacTOTHBIE
XApaKTEPUCTUKN HCTPECPBIBHBIX
CHUCTECM.

9851/14527
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JIuHeitHbIe HEMpephIBHBIE
CTallMOHAPHBIC CHUCTCMbI

[{ens paboTsr:
3HAKOMCTBO C
JTUHAMHYECKUMHU
XapaKTEePUCTUKAMU
JUHEHHBIX HETIPEPHIBHBIX
CTallMOHAPHBIX
(MHBapUaHTHBIX BO
BPEMEHHU) CUCTEM H UX
MCIOJIb30BaHUEM ISt
aHaJIM3a CUCTEM B Cpefie
MATLAB.

10, 19

Monynb: JIByMepHBbIC CUTHAIIBI U
HN300paKCHHS

Hunaktrueckas equauna: CUrHaIbI
HM300pakeHU 1 UX 00paboTKa

OO0OpaboTka M300paKeHU B [{enb paboTHI: 19

MATLAB 3HaKOMCTBO C
MaTeMaTHYECKUMHU
MOJIEJISIMU U
XapaKTePUCTHKAMHU
(G poBBIX
M300paxKeHM, 0a30BBIMU
METOJaMH BX 00pabOTKH
U IpuoOpeTeHue
HayalbHbIX
NPAaKTUYECKUX HABBIKOB
00paboTKH N300paKECHHIA
B cpeze Matlab.

Cemectp: 6

Monyib: Z - mipeoOpa3oBaHue

Junaktudeckas enununa: CBoicTBa

Z- npeobpaszoBanus. ObpatHoe Z-

npeoOpa3oBaHue.

Z - npeoOpa3zoBaHue M AMCKpEeTHO - | Llenb paboThI: 15,9

BpeMeHHoe mnpeoOpa3zoBanne Dypre | m3ydenue Z -
npeoOpa3oBaHUs U
JMCKPETHO - BPEMEHHOTO
npeobpazoBanus Dypbe
(ABII®), ux
BBIYUCIICHUS B Cpeie
Matlab.

Monyns: JInHelHbIE TUCKPETHBIE

CHCTEMBI U X XapaKTEPUCTUKU

JunakTuyeckas elMHUIA:

[Tepenarounas dpyuxmus JIJIC.

ITomroca n vynm JIJC.

JluHelHBIE TUCKPETHBIE CHCTEMBI Llenb paboTh: M3ydeHHE 16, 19

METOJIOB aHAJIN3a
JUHEHHBIX TUCKPETHBIX
CTallMOHAPHBIX
(MHBapUaHTHBIX BO
BPEMEHH) CUCTEM U
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npuoOpeTeHue
MPAKTUYCCKUX HABBIKOB
UX aHallu3a B cpejie
Matlab.

Monyns: KUX - unbTper u ux
MIPOCKTUPOBAHHNE

JunakTudeckas eqUHALA:
[TpoextupoBanne KUX -¢punbtpoB B
MATLAB.

[udpoBbie GUIBTPHI ¢ KOHEYHOM Llenb paboThl: M3y4YeHHE 18, 20
UMITYJIbCHOW XapaKTepUCTUKOM METO/IOB aHaJIN3a U
CHHTE3a (PUIBTPOB C KO-
HEYHOW UMIYJIbCHOM
XapaKTEPUCTUKON
(KUX - dpunsTpel) ¢
UCTIOJIb30BaHUEM
CTJIa’KUBAIOIINX
OKOHHBIX (DYHKITHIA.
Monynb: CirydaliHple CUTHAIIBI U UX
XapaKTEPUCTUKU
Junakrtudeckas enuHuna: Yuciossle
XapaKTEPUCTHKH CITyIalHBIX
curHanoB. Koppensunonssle
XapaKTEPUCTHKH CITyIalHBIX
CUTHAJIOB.
CrnyualiHble CUTHAJIBI U UX Llenb paboThI: M3y4YeHHE 2

XApaKTCPUCTHKH

OCHOBHBIX
XapaKTEPUCTHK
CTaI[MOHAPHBIX
CIIyYalHBIX CUTHAJIOB
(cpennero 3HaueHUs,
ABTOKOPPEIIALMOHHON
GYHKINH, CTIEKTPATbHON
IJIOTHOCTU MOIIIHOCTH)
U IpuoOpeTeHne
MPAaKTUYECKUX HABBIKOB
WX BBIYUCIICHUS U
aHaim3a B cpezie Matlab.

5. CamocrosiTejJbHAasA padoTa CTYAEHTOB

Cemectp- 5, PI'3
10 ygac.

Cemectp- 5, [loaroroBka K 3K3aMeHy

& yac.

CucremaTu3zanus yueOHOro MaTepuraia, peleHue 3a1a4 U ynpaxHeHUH.

Cemectp- 5, IloaroroBka k 3aHSITUSIM

20 4ac.

1. M3ydenue marepuaia o yuebHoil mureparype u nocoousm - 10 gac.

Kpatkoe conepxanune:

IIOHATHA CUTHAJIA U CUCTCMBI,

psanel Oypse

9851/14527
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npeobpazoBanue Oyphe U €ro CBOICTBA ,
CHEKTPaJIbHBIC MTPEICTABICHHS MEPHOJUUECKHUX U allepPUOIUYECKIX CUTHAJIOB,
IUCKpeTHOe mpeobpasoBanue Dypre u ObicTpoe npeodpazoanne Oypre (BIID),
METO/Ibl aHAJIN3a JIMHEWHBIX HEMPEPHIBHBIX CTAIMOHAPHBIX CHCTEMBI
BO BPEMEHHOM YaCTOTHOM M KOMIUIEKCHOM 00J1acTH,
2. 3nakomctBO c cucteMoi MATLAB u npuoOpeTeHHe MPaKTHYECKUX HABBIKOB PaOOTHI B
cpene cucremsl - 10 yac.
Cemectp- 6, IloaroroBka K 3a4ery
7 4ac.
Cucrematu3zanus yueOHOro MaTepuaa, pelieHne 3aad U yIpakKHeHHH.
Cemectp- 6, KonTposabHbie padoThl
12 gac.
3amaHre Ha BBINOJHEHHE KOHTPOJIBHOW pPabOTHI BBIJACTCS BO BpEMs INPOBEICHUS MNEPBOM
JICKIUH.
Pabora nomxkna 661Th 0popmieHa B cpeae MS WORD u npencraBiieHa B OTIie4aTaHHOM BUJIE.
Cemectp- 6, KypcoBasi padora
11 yac.
Cemectp- 6, Unaus. padora
[ToaroToBka K K OHTPOJIBHBIM. 8 YacOB.
Cemectp- 6, IloaroroBka K 3aHATHAM
12 yac.
1. W3ydenue maTepuana mno yueOHOM TuTepaType 1 mocoOusm - 6 4acos.
Kparkoe conepxxanue:
Z - npeoOpaszoBaHue,
JMHEWHBIC TUCKPETHBIE CUCTEMBI,
METO/Ibl IPOEKTUPOBAHUS (PUIBTPOB C KOHEYHON MMIyIbCHOM Xapakrepuctukon (KUX -
¢unbTPOB),
MpoeKkTupoBaHue GUIBTPOB C OECKOHEYHON WMITYyNIbCHOM xapaktepuctukoir (BUX -
¢unbTPOB),
CIIy4aiiHble CUTHAJIbI U UX XapaKTePUCTUKU
2. BreinonHeHue BbunciaeHU u MmonenupoBanue B cpeie MATLAB - 6 gacos.
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6. IIpaBuia aTTecTallMU CTYAEHTOB IO y4eOHOI JUCHMIIHHE
ATTecTanus OpraHM30BaHa W MPOBOJUTCS COTVIACHO OAJTBHO - PEHTHHTOBOW CHCTEME
(BPC) HI'TV.

HToroBas oleHKa MO Kypcy 3a CeMECTp CKJaJbIBaeTCs M3 TEKylled OLeHKH (peiiTuHra) 3a

CeMEeCTp U OIICHKH Ha dK3aMeHe/3adere.
5 -ii ceMecTp OOydeHHS.

Matepuan nporpamMmbl CEMecTpa pasJielieH Ha 6 MOAYJIEH:
CriexTpanbHOE MpeICTaBIeHUE IEPUOINYECKUX CUTHAJIOB.
CrniekTpanbHOE IPEACTABIECHNE HENEPUOANYECKUX CUTHAIIOB.
HuckpeTtHoe u 6bIcTpoe peodpasoBanus Oypee.
HenpeppiBHast 1 JucKpeTHAst CBEPTKA.
JluckpeTu3anys CUrHalIOB U BOCCTAaHOBJICHUE HEMPEPhIBHBIX CUTHAJIOB I10 OTCUETaM.
HenpepbiBHBIE TMHEWHBIE CTAllMOHAPHBIE CUCTEMBI.

HaBBaHI/IH MOJyJel aHaJOrM4YHbl Ha3BaHUSIM COOTBETCTBYIOIIMX paboT 1abopaTOpPHOro
IpakTUKyma 1o Kypcy. Ilo xaxaoMy Monyiro (TeMe) IpeaycMaTpUBAETCsl YCTHBIM OIpoC IMpU
3anuTe J1abopaTopHON paOOThl M BBIIOJHEHHME 3a/lad U YIPAKHEHUH B IUCbMEHHOW (opme C
OTpaHMYEHUEM BPEMEHHU pELIEHMS. 3alluTa U TECTUPOBAHUE IPOBOAATCS B XOJE CIEAYIOLIEro
3aHATHS 1IOCIE BBIOJHEHMs J1abOpaTOpHON paboThl MO TeMe. MakcuManbHOe YMCiIo 0alioB 10
KaxaoMy moayinto - 10. [Ipu HecBoeBpeMEHHOU aTTecTaluy 10 MOAYJII0 MaKCUMalbHOE YHUCIIO
6ayu1oB cHukaercs 10 5. OTcTaBaHue OT rpaduka TeKyuie arrecranuu 6osee 4eM Ha 2 TeMbl He
nomnyckaercsi. CtyaeHt noiydaer () 0ajuioB 1Mo TeMe TeKYIIeH aTTecTaluH.

MaxkcumaibHoe o0liee KOITU4ecTBO 0ayuioB 1o TeKylel attecrauuu - 60.

3a BBINIOJIHCHUE W 3alTUTy pacdeTHo - rpadudeckoil padbotsl (PI'P) Hauumcnsercs normoHu-
TenbHO MakcuMyM 10 Ganos.

WroroBast arrecranusi Mo MaTepually cemectpa B ¢opMe MUCHbMEHHOTO 3K3aMEeHa OlleHUBA-
eTcsl 3HaueHHueM MakcuMyMm copok (40) Gamios.

3a BBINIOJIHEHUE 3aJ]aHUIl CBEpX OCHOBHOW IMPOrpaMMbl (pEIICHHUE JOMOJHUTEIbHBIX CIIOK-
HBIX 3aJla4, M3y4YeHHE JIOMOJIHUTENIbHBIX pa3JesioB MPEeIMETHON 00JacTh ¢ UX HPaKTUYECKUM
YCBOEGHHUEM, OCBOEHHUE U CO3JAAHME CHEIHAIbHBIX IPOIPAMMHBIX CPEACTB) HAUUCISETCS JOTOIHU-
TeapHO 10 20 0asuIoB.

JUia monmyuyeHus JOMycKa K 3K3aMEHy CTYIEHT JOJDKEH  BBIIIOJIHUTH BECh 00BEM
71a0opaTOPHBIX PabOT M 3aJaHU MO AUCLUILIMHE B ceMecTpe U HaOpaTh He MeHee 40 6asioB.

Ecnu crynent HaOupaer mpu Tekyuieil arrectanuu He MeHee 90 OamioB, TO mMmosydaer
BO3MOXKHOCTh HE CJlaBaTh 3K3aMEH 10 KypCy M arTecTyercs oleHkoi "otnmyHo" (A+, A, A- mo
cucreme ECTS B 3aBUCUMOCTH OT AOCTUTHYTBIX PE3YJIbTATOB).

IIpu nepecnade sk3ameHa IO KypCy MOCIE HEYAOBIETBOPUTEIBHON OLEHKU CTYIEHT MOKET
MOJIy4uTh OLIeHKY He Bbille E ("ynoBnerBopurensHo").

Tabnuua cooTBeTcTBUS MeXAy pedTuHrom B Oamnax u oueHkamu ECTS u 4-X ypoBHEBOH
IIKaJbI:

oakrwdE

Tabaumna 1
Peittunr Ouenka ECTS 4-X ypoBHEBas OIICHKA
100 - 88 6amtoB A+, A, A-, B+ OTJINYHO
87 -- 71 6amnos B, B-, C+,C XOpOIIIO
70 -- 50 6amnoB C-, D+, D, D-, E YIIOBJIETBOPUTEILHO
0 -- 4906amoB FX, F HEYJIOBJICTBOPUTEIHHO
6 -if cemecTp 0OyueHWUs.

Beck MaTepuan mporpammsl 6-ro ceMecTpa pa3ouBaeTcs Ha 4 MOIYIIS:
1. Z - mpeo0Opa3zoBaHue U TUCKPETHO-BpeMeHHoe TpeoopazoBanue Oypoe ([IBIID).

JIuHeHbIe TUCKPETHBIE CUCTEMBI M UX TUHAMUYECKUE XapPaKTEPUCTUKH.

2.
3. Cunre3 KUX - u BUX - uudpossix GuibTpos.
4 CrnyuaiiHble CUTHAJIBI M X XapaKTEPUCTUKH.
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Ilo kaxxzoMy MOAYIIO IPENyCMAaTPUBACTCS TECTUPOBAHUE B BUAEC KOPOTKOM NMUCHBMEHHOMN
KOHTPOJILHON paboThI MpoAokuTeNbHOCTHIO 30 - 40 MuH. U 1aboparopHas padota. TectupoBanue
NPOBOJIUTCS BO BPEMs BBINOJHEHHUS TEKYILIeH j1abopatopHoil paboThl. MakcHUManbHOE YHCIO
O6ayutoB 1o Kaxkaomy Tecty - 10. Marepuan kaxaoi 1abopaTopHO pabOTHI Tak)Ke OIEHUBACTCS
MakcuMyM 10-ro Oammamu. Jlomyckaetcs 3ammTa TeKylield paboThl Ha MOCIEAYIONIEM 3aHSTHH.
[Tpu HecBOEBpEMEHHOM TEKYIIEH aTTeCTaIl[Mi YUCIIO OAJIOB CHUYKAETCS.

MakcumanbHOE KOJIMYECTBO OAJIJIOB TEKYIIEH arTecTaluu (TeKyIuid pedTUHr) 3a Moayb 20
6ayutoB, 3a cemectp - 80 6aIoB.

3aueT mo Kypcey npu ero OKOHYaHUH orieHuBaeTcst 20-10 Oamiamu.

CyMMapHOe KOJIMYECTBO 0aJIOB 32 ceMeCTp ¢ yueToMm 3audera - 100 6amios.

BrinonHenue KypcoBoi pabOThl OLEHMBAETCS OTACIBHO M HE BXOAWUT B PEUTHHI TEKyLIel
aTTecTalliy N0 JUCIUILINHE.

3a BBINIOJIHEHUE JONOJIHUTENbHBIX 3a/laHUN U U3YYEHHE Kypca CBEPX OCHOBHOW IPOTpPaMMBbI
HAYUCISIIOTCS OTIOJHUTENbHBIE Oautbl (He Oonee 15).

JI1st mostydeHust I0NycKa K 3a4eTy CTYJEHT JIOJDKEH BBIOJHUTH BECh 00bEM JIaDOpaTOPHBIX
paboT 1 HaOpaTh TEKymU peUTUHT He MeHee 40 6asioB.

Ecnu crynent HaOpan B Xo/1e TeKylel arrectaiii B ceMectpe He MeHee 70 OaiioB, TO emy
nmpocTaBisiercs "3auTeHo" 0e3 CclIayu UTOrOBOTO 3a4eTa.

CooTBercTBUE MEXIYy pelTUHTOM B Oayuiax u oneHkoi no mkaine ECTS ycranaBnuBaercs
BBIILICTIPUBEICHHOM Ta0IHIIEH.
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7. Cnmcok JuTeparypbl
7.1 OcHoBHAas IUTEpPaTypa

B neyaTHoMm Buge

1. Cepruenko A. b. Iludposas 06paboTka curHanos : yueOHoe mocodue it By30B / A. b.
Cepruenko. - CII6., 2007. - 750 c. : un. - PekomengoBano MO.

2. Ommenreiim A. B. Lludposas o6padoTka curnanos / A. Onnenreiim, P. [lladep ; mep. ¢ anrm. C.
A. Kynemosa nox pen. A. b. Cepruenko. - M., 2007. - 855 c. : ui.

7.2 lonoiHUTEIbHAS JIUTEPATYPa

B neyaTHoMm Buge

1. erunun 0. Y. Ananu3 u o6padoTtka curaaino B cpeie MATLAB : [yuebHoe mocobue 1o
Kkypcy "Teopust u o6padotka curnanos" mis 3 kypca ABT® nanpasnenuit 200100
"ITpudopoctpoenue", 230400 "Nndopmannonnsie cuctemsl 1 TexHosoruun", 201000
"buorexunueckue cucremsl u TexHogoruu"] / 0. U. lllerunun ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, 2011. - 112, [2] c. : u.

2. Atidouuep O. Ludpoas 06paboTKa CUTHAIOB : MpaKTUYecKuil moaxox / J. Alduuep, b.
Hoxepsuc. - M. [u gp.], 2008. -, [] c.

8. MeToau4eckoe 1 MporpaMMHoe odecrieyeHue

8.1 Metoanueckoe odecneuenue

B neyarnom Buae

1. l'onsie H. B. Teopus u 06pabotka curHanos. Y. 1 : yueOHoe mocobue st HarnpaBiaeHUs
551500 "IIpubopoctpoenue" nueBHoro ota-uus / H. B. Tonpimes, FO. U. llletunnn; HoBocuo®. roc.
TexH. yH-T. - HoBocubupck, 1998. - 103 c. : u.

2. Teopust u 06paboOTKa CUTHAJIOB : METOAMYECKHE YKa3aHUs K PELICHUIO 3a]a4 U YIPaKHEHUH JUIs
3 kypca ABT® (nanpasnenus 200100 - ITpubopocrpoenue, 200300 - buomenunnuckas
uHXeHepus 1 crerranbHocTh 230201 - UnpopmanonHsie cucteMsl U TexHonorun) / HoBocu®.
roc. TexH. yH-T ; [cocT. FO. U. [lletununal. - HoBocubupck, 2007. - 107, [1] c. : ui.

B 3j1ekTpoHHOM BHE

1. T'onpimes H. B. Teopust u 06pabotka curnanos. Y. 1 : yaeGHOe ocoOue it HanpaBieHUs
551500 "TIpubopoctpoenue” queBHoro ota-uus / H. B. lN'onsimes, 0. U. lllerunun; HoBocu®. roc.
TeXH. YH-T. - HoBocubupck, 1998. - 103 c. : ui.

8.2 IIporpammHoe obecneyenmne

1. MathWorks, Signal Processing Toolbox, Ilaker - paciuupenne MATLAB nns nudposoit
00pabOTKH CUTHATIOB

2. MathWorks, MATLAB, Cuctema aBoMaTu3aiuy HayqHO-TEXTHUYECKUX BBIYHCICHUN
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9. KoHTpoJIMpyIOLIMe MAaTePHAJIbI VISl ATTECTALMM CTY/IEHTOB N0 JUCHMIIJIHHE

1. Haiimure mepmon curnana x(t)=cos(6t)+sin(8t).
2. SIBnsieTcs M IMHEWHOM U MHBAPUAHTHOM BO BPEMEHHM CHUCTEMa C ypaBHeHUEM y[n]=nx[n]?
3. 3aman curHan Buzaa sin(2wt)+cos(wt) . Haligute komruiekcHbId psig Oypbe U1 CUTHANIA U
HOCTPOITE TpaMK aMILTUTYIHOTO CIEKTPA.
4. Haitnure ko3 duiimeHTs KOMIUIEKCHON (hopmbl psaaa Dypbe MOCTPONTE aMIUTUTYAHBIA CIIEKTP
JUIsl CUTHAJIa BUJia KBAJPaTHOM BOJIHBI.
5. Omnpenenure npeodpazoBanue Oypbe TPEYroabHOr0 UMITYIBCA U MOCTPONTE rpaduK ero
aMIUIMTYIHOTO CIIEKTpa
6. Haiitu npeoOpazoBanue Oypoe (criekTp Pypbe) 1 (Ha30BBINA CIIEKTP CUTHAIA B BUIC
IPSIMOYTOJIBHOTO UMITYJIbCa JIMTENBHOCTBIO 2 €IMHUIIBI, CMELIEHHOT'0 Ha 3 €AMHUIIBI OT HaJasa
KOOpJMHAT.
8. Omnpenenute npeodpazoanne Oypre u mocTpoiiTe (MPUOIMKEHHO) rpaUK aMIUTUTYTHOTO
CIIEKTpa CUrHaJIa

X(t)=Kexp(-alt[).
9. Ompenenure AP curnana x[n]={-1 1}.
11. Haiigure curnan, JAI® koroporo X[k]={1 1+j 1 1-j}..
12. Tapmonuka c yrioBoil yactoToil w0 TUCKpPETU3UPYETCS C YaCTOTaMH OTCUETOB )
ws=3w0, 0) ws=1,2w0 . M300pa3uth CrieKTp TUCKPETHOTO CUTHAJIA, ONIPEACTUTh, UMEET JIU
MECTO HAJIOKEHHE CIIEKTPOB?
13. Haiitu BeixomHo# curHan RC - GuimbTpa HUKHHEX 9acTOT MEPBOTO MOPSIKA, HA BXO KOTOPOTO
MOCTYMAeT MPSMOYTOJIbHBINA UMIYJIBC C aMIUIUTYAON A U JUIUTEIHHOCTHIO tH.
14. 3amana cuctema ¢ nepenarounon pynknuein H(s)=10/(s"2+10s+100) .
HaiiTi nmoniroca cucteMsl, OpeeNuTh OTKIMK CUCTEMBI B YCTAHOBUBIIEMCS] COCTOSTHUU Ha
rapMOHHMYECKHH BxoaHOM curHai X(t)=cos(10t)u(t) .
15. Onpenenure Z- mpeobpaszoBanus i curnana x[n]=2[0,5"n - 0,3"n], n>=0
16. Haiinure oOpatHoe (MHBepcHOE) Z - mpeoOpa3oBanue s X(z) =z /(z"2 - 1).
17. Jlna iucKpeTHOM TMHEMHOM CUCTEMBI 3a/1aHbl BXOJIHOM CUTHAJI X[Nn| U UMITyJIbCHAsI
xapakrepuctuku h[n]. Haligute BBIXOQHOM CUTHAI C IIOMOIIBIO JUCKPETHOM CBEepTKU i X[n] = {1
2 0 -1 0 1} whn]l={2 2 0 01 -2}.
18. Onpenenure UMIYJIbCHYIO XapaKTEPUCTUKY, epeaaTounyto pyHkuuoo, AUX n @YX
cymmupytoriero ¢punstpa y[n]=x[n] + x[n-1]
19 HaiiauTe 9acTOTHBIC XapaKTEPUCTHKH CHCTEMBI ¢ ypaBHeHueM y[n] - 0,5y[n-1]= x[n] + 0,8x[n-
1] u e€ peakuuto Ha Bxoq x[n] = cos(0,5 n).
20. Ilepenarounas ¢pynkuus ¢punbTpa umeet Bun H(s) =a/ (at+s) . Haliagute yactoty cpesa
¢unbTpa no yposHio 3 1b.
21. Omnpenenute umnynbcHyto Xapakrepuctuky (UX) u tTun uudposoro gpuibtpa ¢ ypaBHEeHUEM
y[n] = (1-a) x[n] +ay[n-1] .
22.. Beixonnoii curnan KUX - puiibtpa popmupyercst kKak pa3HOCTb TEKYIIETO U IPEIbITyIEro
orcyeroB. OnpeenuTe i Takoro GpuibTpa
a) UMITYJIbCHYIO XapaKTEepPUCTHUKY,
0) AUX,
B) BBIXOJIHOM CHTHAJI, €CJIM BXOJIHOM TUCKPETHBIN CUHYCOUANbHBIN cUrHai uMeeT yactory 10 I'ig
u yactoty orcuyeroB 100 I'm.
23. Paccunraiite uugposoit ®HY BbatrepBopra ¢ uacToToil cpesa Ha ypoBHe 3 nb, paBHoit 800
['11, MUHUMAIIBHBIM 3aTyXaHHEM Ha TPaHUYHON YacToTe mosiockl 3anepkuBanus 1000 ', paBHbBIM
30 nb, gactroToit orcueroB 4000 I'm.
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