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1. HEJIM OCBOEHUSI TUCLUTIJIMHBI

Hensivu ocBoenus aucnunIuabl «O6paboTKa CUTHATIOB B MYJIbTHMEIHA) ABJSIOTCH:
1. IloarotoBka B 06IaCTH 3HAHWs TEOPETHYECKMX OCHOB, OOPaGOTKH CHMIHANOB 3ByKa M
H300pakKeHUs B CHCTEMAX MyJIbTUMEHA.
DopMUpOBAHUE TPAKTHYECKUX HABBIKOB IPOEKTHPOBAHHS CHCTEM 00paboTKK CHUTHATIOB
3BYKa M M300paXCHHUsl, [IPeJIHA3HAYECHHBIX [UIsl [Iepelady 3ByKOBOM M BHACOMH(OPMALIHH
110 HM(POBHIM KaHAJIaM CBS3H.
3. ®opMHpOBaHME INPAKTHYECKMX HABBIKOB paGOTHI CO CPEICTBAMH I KOHTPOJIS H
M3MEPEHHUS TTapaMeTPOB YCTPOUCTB 06pabOTKH CHIHAIIOB 3ByKa M H306DaKeHHSL.
4. IlogrotoBka B 0067aCTH pPajgMOTEXHMKH JUIA  Pa3HbIX chep mnpodeccroHaIBLHON
JESATENIbHOCTH.
® IIPOEKTHO-KOHCTPYKTOPCKO¥;
® [IPOM3BOJCTBEHHO-TEXHOJIOIHYECKOII;
®  Hay4HO-UCCIIEI0BATEIHCKOM;
®  CEpBUCHO-3KCILTyaTallHOHHOM.

o

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

JAucuunmmna «O6paboTka CHTHAIOB B MyNBTHMELHA» OTHOCHTCS K 0a30BOH 4acT
y4eOHOro IjiaHa.

B3aumoceazw c opyzumu oucyunaunamu

Kypc «O6paboTka CHUrHATOB B MyJIbTHMENHAY» basupyercs Ha Teopud UHPPOBOI
00pabOTKH CHTHAIOB, TEOPHH DPAJIMOTEXHHYECKHX Leledl M CHIHANOB, a Takke Ha Kypcax
"Lli¢poBble yCTPOHCTBA H MUKPOMPOIIECCOPEI "UHdpopmarukan.
[lonyyennble  3HaHMS  MOryT  GbITh  HCHOIb30BAHBI OPH  U3YYEHUH  JIMCLMILIKH:
«Pangnorexnuyeckue cuctemsl», «PagrocucTeMpl MOGHIBHOIA. TPAaHKUHIOBOW U COTOBOM CBSI3M).
a TAK3KE IIPH BBINIOJIHEHUH BBIITYCKHON KBAaTH(QHKALHOHHOH PaGoTHI.

3. KOMIIETEHIIMA OBYYAIOUIETOCSl, POPMUAPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JTUCIUITJIUHBI

B pesynbrare ocBoeHms mucuMmmMHEI oGyvarommiics oJDKeH JIEMOHCTPUPOBATE
CJIETYIOIIME PE3YIbTAThI 0OPA30BAHHS:

3.1. 3HaTh:

- COBPEMEHHBIC METOJIBI MATEMAaTHYECKOIO ONMHCAHHS CHCTEM LH(pPOBOIL 00paboTKH 3ByKa M
u3obpaxenus (OK-7);

- OCHOBHBIC 3aKOHOMEPHOCTH MPE0OPA30BAHUS CUTHAIOB B TUIIOBBIX npoueaypax ux o0paboTKH
(OK-7);

- METOJbI 00ECNEeYEeHHs! MOMEXOYCTOHYUBOCTH Ip¥ 1€pefaye NaHHBIX 3ByKa M H300paKeHUs
(OK-7, OIIK-5.,6,7);

3.2. YMerh:

- MCIOJIL30BATh MAKEThl IIPUKJIAHBIX IIPOrPaMM JUIA IPOCKTHPOBAHHA W MCCIIENOBAHMUS CHCTEM
KOIMpOBaHHsl CUTHAJIOB 3BYKa W u3obpaxenus (OK-7, OITK-7):

- COOMpaTh W aHAIW3MPOBATH JAHHBIE JUIS pacyera ycTpoucTB 00paboTku curnanos (OK-7,
OIIK-6);

- HCIIOIB30BaTh METO/IBI 00PAOOTKH PE3YIbTATOB KCIIEPHMEHTANIBHBIX uccnenosanuii (OITK-5);



3.3. Bragers:

- HaBBIKAMHM TPaKTHYECKOH pabOThl ¢ HM3MEPUTENbHBIMH NPUOOPAMH Ul HCCIIEI0BAHHS
aHaJIoOroBbIX U HH(pPoBLIX ycTpoiicts (OK-7, OITK-6);

- HaBbIKaMM SKCICPHUMEHTATLHOIO ONpEIE/ICHUsS XapaKTEePHUCTHK M NAapamMeTpoB pPa3IMUHbIX
ycTpoiicTB 06pabotku curnanos (OITK-5);

- HaBBIKAMH MCIOB30BaHUsl COBPEMEHHBIX CPEJICTB BBIYHCIIHTEIBHOW TEXHHKH JIISL PELUCHHS
3a1a4 06paboTku curnanos (OK-7, OIIK-7).

4. CTPYKTYPA U COAEP)KAHUE JUCHUILIUHDI: «O6paboTka CUrHAJIOB B
MYJIbTUMEIHA»
Ob1uas Tpy10eMKOCTh JHCIHILIHHBI COCTABNSET 3 3a4eTHbIE eauHHUIbL 108 yac.

O6beM | DOpMBbI TEKYLLETO
Bugpl yue6Hoit paGoTel, yuebHoM KOHTPOJIS
BKJIIOYask CAMOCTOATENIbHYIO | paboThl C | yCIeBaeMOCTH,
paboTy CTyIeHTOB 1 pUMEHeHHe tbopma
TPYJIOEMKOCTS (B yacax) M POMEKYTOUYHOM
HMHTEPaKTUB aTTecTaluu
HbIX
METOJ0B
(4ac./ %)

Ne Paznmen
wn JIUCLIMTTJIHHBI

Cemectp
Henens cemecrpa

IpakTuueckue

3aHATHUS
JlaGoparopHbie

Jlexuun
paboTsI
CPC
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1 Crneunduka 06paboTKH CUrHAIOB 8 |1- 2/20

BUJie0 U 3ByKa MHbopMannoHHas
U30BITOYHOCTD 3BYKOBBIX H
BU/ICOJIAHHBIX KaK OCHOBA UX C)KATHA..

CoxaTve pevyeBbIX CUrHANOB IS 8 |3-4
TeneoHun
CxaTue CUrHajIoB Ha OCHOBE
KoAUpoBaHus Ux Gopmel. CxxaTue Ha
OCHOBE (PUILTPOB JIMHEHHOTO
NpeacKa3aHus
BekTopHoe kBaHTOBaHUE napaMeTpoB (8 [5-6 PeliTunr-
Konuposanue curnana Bo36yskaenns KOHTpOJIb |
CHHTE3UPYIOLIETO (UITbTPa PEYEBOTO
Jaexonepa.
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4 |CxaTue 3BYKOBBIX CUTHAJIOB ISt 8 |7-8
BbICOKOKQ4Y€CTBEHHOI'O [TPOCTYILIMBAHUS
CrkaTHe CHIHaIOB Ha OCHOBE
TICHX0aKyCTU4ECKOM MOZENH CilyXa.
CHHTE3 CUrHaJIOB MYy3bIKAIbHBIX 3BYKOB
5.| OcoOEHHOCTH CxaTHsi BUIEONAHHBIX |8 9- 2/20 PeiiTunr-
Ilepenaya naHHBIX 3ByKa U BUAEO 110 10 KOHTpOJIb 2
BbIYHUCIIUTEIbHBIM CETSIM
TpeboBaHuUsl K BEIYUCTHUTENBHBIM CETAM
_J ['pynna crannapros MPEG
L Bcero 10 110120 |20 31 |12/24 Ok3ameH (274ac)
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5. OBPA3ZOBATEJILHBIE TEXHOJIOTUX
S.1. AKTHBHBIEC H MHTEPAKTHBHbBIE (hopMbI 00yueHHn

C uembto dopmupoBanus u passuTHs NpoGeCCHOHANEHBIX HABBIKOB CTYAEHTOB B
y4eOHOM Npolecce UCTONMB3YIOTCS aKTHBHBIC U HUHTEPAKTUBHbBIE (POPMBI IPOBEICHUS 3aHATHI B



COYCTaHHH C BHEAYAUTOPHOH paboTOM: (;1abopaTopHble paboThl, KOHTPOIBHbIE ayAUTOPHBIC
pabOTHI, NpaKTHYeCKHe 3aHATHs). OOBEM 3aHsATHI, NPOBOAMMBIX B MHTEPAKTHBHBIX (OpMax.
cocraBisier 12 yacos (1a60paTOpHbIE M MPAKTHYECKHE 3aHSTHSA, KOHCYILTALMH BHE PACIUCAHHSL.
KOHTPOJIbHBIE MEPOIIPUATHS HA JIEKIIMOHHBIX 3aHATHSIX ).

5.2. CamocTosiTesbHas paboTa CTYIEHTOB
CamocrosiTenbHas  (BHeayAUTOpHast) paGoTa CTYAEHTOB  BKJIKOYAET 3aKperJieHue
TEOPETUYECKOro MaTepHaia IIpH NOATOTOBKE K BBINOJHEHHIO H 3allUTe J1ab0opaTOPHBIX 3aJaHHMi.
B IPOLECCC MOATOTOBKH K JK3aMEHY., K KOHTPOJIbHBIM MEPOINPUSITHIM (PEHTHHI-KOHTPOJIb). a
TAaK)X€ B IIPOLIECCE BBINOJHEHHS pAcyeTHO-rpapuyeckoit paboThl. OCHOBA CaMOCTOSTEIBHOI
paboThI - H3y4YEeHHE JTUTEPATyPhl 10 PEKOMEHI0BAaHHBIM HCTOYHHKAM U KOHCIIEKTY JIEKI[UH.

5.3.Acnonb3oBanne  COBpeMEHHbIX HMHBOPMALMOHHBLIX  TEXHOJOIHi npu
o0y4yeHuHn
Jlex1noHHbIe 3aHATHS TPOBOJIATCS C MCIIONB30BAHHEM NIPE3EHTALMH B MYJIbTUMEIHHHOMN
ayIMTOPHH C NMPUMEHEHHEM KOMIBIOTEPHOrO mpoekropa. CTyldeHTaM MpeaocTaBaseTCs Kype
JICKIMH M ONHCaHHs BCeX J1abOpaTOpPHBIX PaboT B 3JIEKTPOHHOMN (opMme. KomnbroTepHbie
TEXHOJIOTHH HCTIOJIB3YIOTCSA IPH IPOBEICHHH J1abOpaTOpHBIX paboT (MCHONb3yeTcs cHcTeMa
Matlab).

5.4. Jlexuuu npuriameHHbIX CHIEMHAJHCTOB
B pamkax yue6Horo kypca «OOpaboTKa CHTHAIOB B MYJIbTHMEIAAY IIPEyCMOTPEHBI BCTPEUH C
NPEICTABUTEIIAMH POCCHUCKHX KOMIIAHUH, BBICTYILICHUS U JIEKIIUH CIIEIHAIMCTOB, B YaCTHOCTH
AOKTOpa TEXHUIECKUX HAYK, poeccopa kadenpsl ocHOB paanotexauku MOU (r.Mocksa) B.I'.
KapraineBa

5.5 PelitunroBas cucrema o6y4enus
PedTHHT-KOHTpONIL npoBOMMTCS JBa pasa 3a cemectp. OH mpeanonaraet OLEHKY
CYMMapHBIX OaJIJIOB MO CIEAYIOIIMM COCTABIISIONIMM: aKTHBHOCTD HA KOHTPOJIBHBIX 3aHATHSIX
Ka4eCTBO BBINOJHECHUS PEHTHHIOBBIX 33IaHUH U TaGOpaTOPHBIX paboT.

6. OHEHOYHBIE CPEACTBA JIUISI TEKYIIEIO KOHTPOJIS YCIIEBAEMOCTH,
MMPOMEXXYTOYHOMN ATTECTALIMU 1O UTOI'AM OCBOEHMSI
AUCHUIUIMHBI U YYEBHO-METOJUYECKOE OBECIIEYEHUE
CAMOCTOSTEJBbHOH PABOTbBI CTYJAEHTOB

6.1.Ilepeuens ;1a6opaTopubIx paGor

Ne
a/n Haumenosanne 1aGopatopnoii paGors:
1. Hsyuenue unrepdeiica cucrempl KOMITbIOTEPHOW MaTeMaTUKH
MATLAB
2. Omnepauuu HaJ 3BYKOBBIMH (aiiiamu. ['paduueckoe
0TOOpa)k€eHUE Pe3yIbTaTOB BBIYUCIEHUH
3. Ilporpammuposanue B cucreme MATLAB
4. ®opMHpOBaHME U aHAIHM3 CHTHAIOB B cucTeme MATLAB
5. JluckpetHas punbrpanus B cucreme MATLAB
6. MUsyuenue unrepdeiica makera SIMULINK
7. HccnenoBanue LPC-peueoro Koaepa
8.  Monenupopanue LPC-peyeBoro JeKoJiepa CpeaCcTBaAMHU

[TakeTa BU3yaJlbHOro MoaenupoBanus SIMULINK
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6.2. Tembl NpaKTHYECKHUX 3aAHATHIH

Tema 3auaTus

[TocTpoenue ciieHapueB pacyeToB B cucteme Matlab (2 yac)
[Toctpoenue rpadukos B cucteme Matlab (2 vac)

Pacyer ALIII u onpenenenre CKOPOCTH MOTOKOB JIaHHBIX (2 4ac)
CrieKTpasbHBIH aHAJIM3 CUTHAIOB B cucteMe Matlab (4 yac)
PacueT nuckpeTHbIX GuiIbTpoB B cucteMe Matlab (2 yac)
Hcnonb3oBanue GuiIbTPOB IS MOAABIECHUs oMex (2 yvac)
Onepanuu ¢ painamu 3Byka B cucteme Matlab (2 gac)
HccnenoBanue BIUSHUS [IOMEX HA JOCTOBEPHOCTh PAClO3HABAHHUS
roJ0COBBIX KOMaH[. (4 4ac.)
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6.3. Tembl pacueTHO-rpapuuecKux padbor

PacueT mapamMeTpoB aHaIoro-1ugpoBoro npeodpaszosatens (AL

[TapameTphl aHATIOrOBOT0 CUTHAA, U3MEHSIEMbIE B 3aBUCUMOCTH OT BapUaHTa 3a/laHusl:
THII aHAJIOTOBOI'0 CHUTHAJA;

MaKCHUMaJbHas 4YacTOTa CIIEKTpa CUTHAJA;

MaKCHMaJIbHOE U MUHUMAaJIbHOE 3HAYEHHS MOIIHOCTH CUTHAJIa

3aBHCHUMOCTH MaKCUMAJIbHOI'0 3HAYEHHSI CUTHANIA («aMIUTHTYBD» ) OT MOIHOCTH CHIHAJIA;
MHHHMaJIbHO BO3MOXHOE OTHOIIEHUE MOIIHOCTH CHTHAJIA K IIyMY KBAHTOBAHHS;
Onpenensiemblie napaMeTpbl YCTPOUCTBA:

[Ilar kBaHTOBaAHHS;

Yucno pa3psi0B JBOMYHOIO KBAHTOBATEJIS

[TapameTpbl QUIBTPa HUKHUX YACTOT

OnpenenuTs mpeaensl U3MEHEHUsT YMCIIa pa3psiioB KBAHTOBATEJISI IPH H3MEHEHHH
OTHOILIEHUS] CUTHAJI-IIIYM KBaHTOBAHUS M IPU U3MEHEHHH TIPEIEIOB MOIIHOCTH BXOAHOIO
curHaia. [TocTpouTh COOTBETCTBYIONINE rPpapUKH 3aBUCHMOCTEH YKC/Ia pa3psaaoB
KBaHTOBATEJIs.

Pacuer u MoaeMpoBaHue IMOJI0COBOro (hHJILTPa

ITapameTpsl punbTpa, U3MEHsSEMbIE B 3aBUCHMOCTH OT BAPUAHTA 3aJ[aHUS:

4acTOTa HACTPOMKH;

IPaHUYHbIE YaCTOTHI,

CTeNeHb MOIaBJICHUS IOMEXH;

U GUIBTPA;

YacTOTa MIOMEXH.

Omnpenensemsle napamerpbl QUIbTpA:

[lopsinok ¢punesTpa;

AMIUIMTYTHO-9aCTOTHAS XapaKTEPHCTHKA;

Da30-4acTOTHAS XapaKTEPUCTHUKA.

6.4. KonTpoJb Tekymei ycneBaeMocTu
Bonpocel u 3a7aHueA K peHTHHT-KOHTPOJII0 Nel

1. Kak Ha nmpakTHKe HCIONB3YeTCs MOJIeb (POPMHPOBAHHS PEYEBOIO CUrHAIA?

2. B 4em 3aximouaercs crenndrka JaHHBIX 3ByKa ¥ BUJEO [0 CPABHEHHUIO C JAHHBIMU
TeKcTa?

3. 3acuer Kakux GaKTOPOB OCYIIECTBILIETCS CIKATHE MOTOKA JAHHBIX 3BYKa IIPH



Pa3HOCTHOM KBaHTOBaHHH
4. Kak MOXHO ONpEeAEeTUTh YaCTOTY OCHOBHOTO TOHA PEYEBOr0 CUTHAIA?

5. IloyeMy 4aCTOTHYIO XapaKTEPMCTUKY CHHTE3HPYIOLIEro GHibTpa pedeBoro JaeKoepa
MOJKHO OIIKCaTh HEOOJIBIIMM KOJHYECTBOM KOIDDHUIIHEHTOB?

6. B uyem 3akmoyaeTcs OTJIMYHME BOKAIM30BAaHHBIX 3BYKOB OT HEBOKAIN30BAHHBIX

7. C kaxoii nensto nepea AL ycranasmsaror ®HY?

8. YKaxuTe NPUYMHBI HCKaKEHUH CHTHasTa, Bo3HUKaromume pu ALIT.

9. Tloyemy nopsanok GpHIbTpa NpeiCKa3aHUsl HELEIeCO00pa3HO YCTAHABIMBATE OUCHb

Hoapimm?
10. B yem cocTout npuurHa 60JIBIION0 YPOBHS HCKaXEHHH CHHTE3MPOBAHHOTO CUTHAJIA
LPC-koneka?

Bonpocel 1 3a1aHus K peHTHHI-KOHTPOJIIO Ne2

1. B 4em 3akiro4aeTcs NpenMyINECTBO BEKTOPHOIO KBAHTOBAHHsl MIEPE]] CKAISPHBIM U
KOT/Ia 3TO IIPEUMYILECTBO CTAHOBHTCS HECYIIECTBEHHBIM?

2. B 4em 3axmouaercs 3 HeKT MaCKUPOBKH, CBONCTBEHHBIH CITyXy YeloBeKa’

B uem 3akmouaerca oTiuune Mexay MPEG- 3ByKOBBIMH KOIeKaMu pa3JIM4YHOM CTEIICHH

CIOXHOCTH?

4. Korza Henenecoo6pasHo HCNOIB30BATh CHHTE3 MY3bIKAILHBIX 3BYKOB, H HY/KHO

IPHUMEHSTh UX CIKaTHe?.

B ueM 3akimovaeTcss MEXaHU3M BHYTPHKAIPOBOIO CHKATUS BUAEO JaHHBIX )

B yeMm 3akmodaeTcs MEXaHU3M MEKKAIPOBOIO CKATHS BUAEO TAHHBIX?

C KaKoii nesbio BUIEOpsl pa3oUBaCTCs HA IPYIIIBI H300paKEeHUH?

Kakue TpeGOBaHus NPEABABIAIOTCS K BBIYUCIUTENBLHBIM CETAM, €CIH TpebyeTcs

[iepeaaBarh JaHHbIE 3ByKa?
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6.5. Bomnpocs k 3a4ery

1.0cobennocTn 06paboTKH CHrHAIOB 3ByKa U BU1e0. He0GX0IMMOCTD CKaTHsI TIOTOKOB JaHHBIX
BHJICO U 3ByKa. [Ipeamer u 3anaum kypca.

2.Uckanenuns curaanos npu ALIIT — qucKpeTHsanus CHrHAIOB BO BPEMEHH.

3.Mckaxenus curaanos npu AL — paBHOMEpHOE KBAHTOBaHHE 110 YPOBHIO.

4. KomnanaupoBaHHe CHTHAIOB IPH KBAHTOBAHHH.

5.AlanITUBHOE KBAaHTOBAHHE.

6.PazHocTHOE KBaHTOBaHUE.

7.OCHOBHBIE OJXO/IbI K CXKATHUIO [IOTOKOB JAHHKIX 3BYKA H BHIEO.

8. Ckatue MOTOKOB JIaHHBIX 6e3 oTeph HH(POPMAIIHH.

9.CxaTue MOTOKOB JIAHHBIX PEYM HA OCHOBE JMHEHHOTO IIPEACKA3aHHUs — MOJIEIhb (bopMupoBaHHs
PEYEBOro CUrHajia ¥ CTPYKTypa IIPOCTEHINETO PEYEBOro KOIEKa.

10. Ananusupytomuii GUIBLTp pedeBoro koxeka. Biusuue (OpMBI B JUTHTETLHOCTH BPEMEHHOTO
OKHa Ha TOYHOCTh aHaJIn3a.

11.Cunresupyromuit QuiIbTp peueBoro Koaeka. W3mepuTens nepuo/ia OCHOBHOIO TOHA.
12.KonupoBaHue napamMeTpoB pedeBoro CUrHajia.

13.®@opMupoBanue CUrHaIa BO30YKACHUS CHHTE3HPYIOLIEr0 GuIbTpa ¢ UCTIOIB30BaHHEM
«JI0JITOBPEMEHHOT0» aHaJIH3a.

14.Hcnionp30BaHne BEKTOPHOTO KBAHTOBAHUS TIPH KOJIMPOBAHHU PEYEBBIX CUTHAJIOB.

15.CELP — xozek pe4eBoro curaana.

16.Mcnonb30BaHME aBTOMATHYECKOTO PacIO3HABAHHS PEUYEBBIX CUI'HAJIOB B KOMIIBIOTEPHOM
Teae@oHuH. OCHOBHBIE MOAXOIBL.

17.CTpyKTypa CHCTEMbI aBTOMATHYECKOTO PACTIO3HABAHHS PEYEBBIX CHTHANIOB.



18.Mcnosb30BaHne MOZIENH CKPBITOro MapkoBckoro mpomecca (MCMIT) [IPY aBTOMATUYECKOM
pacro3sHaBaHUM PEUYEBBIX CHTHAJIOB.

19.Ucnonb3oBanne anroputma Butepbu npi aBTOMaTHYECKOM Paciio3HABAHHHU PEUEBBIX
CUTHAJIOB.

20. Ompenenenne napamerpoB MCMII (06yueHHe cHCTEMB).

21. PacnosHaBaHue peyeBbIX CHIHAIOB Ha OCHOBE TEOPHH PACTIO3HABAHHS 0OPA30B.
22.Cxarre JaHHBIX 3ByKa Ha ocHOBe crangapta MPEG.

23.YacTOTHBIA ¥ TabIMYHO-BOJIHOBOM METO/IbI CHHTE3a MY3bIKATbHBIX CHTHAJIOB.
24.0OcHoBHbIe HopMaThI 3BYKOBBIX (haitiIoB.

25.Cxarune OTOKOB BHICOJaHHbIX HA OCHOBE cTanaapta MPEG — o6mas XapaKTepUCTHKa
MPEG-kozexka.

26. MPEG — BHyTpHKaIpOBO€ C)KaTHE IOTOKOB BH/ICOIaHHBIX.

27. MPEG — MeXKaipoBoe cKaThe IOTOKOB BHICOJAAHHBIX.

28. IIpodunu u ypoBuu cranaapra MPEG-2. OcobeHHocTH crannapra MPEG-.
29.0co6eHHOCTH NIepeaun JaHHbIX BHJIEO M 3BYKA II0 BBIYUCIHTELHBIM CETSIM. [ TpuHuMIBI
IOCTPOCHHS BEIYHCIIMTENBHBIX CETeH /1JIs epe/ladd JaHHbIX BUJIEO M 3BYKA.

6.7. TecT-KOHTPO.Ib CAMOCTOSATENLHOH PAGOTHI CTYAEHTOB

Temal Cnenunduka 06paGoTKH CHIHAIOB BUAEO W 3BYKA
1. Kakue nononnurensubie TpeGOBaHUS TIPEIBABISIOTCS K BBIYUCIHTEIbHBIM CETIM. CCIIH
IIOMHMO JTaHHBIX TEKCTA CIEAyeT nepeaarh JaHHbIE BUIEO?
a) CeThb JOJDKHA 00ECEYUTh HH(POPMAIIMOHHYIO 6€30aCHOCTD:
6) TpebyeTcs MOBBIIEHHAS IOMEX0YCTORYHBOCTD TIEPeIadH;
B) TpebyeTcst HAMHOTO GOJIbIIAs TPOMYCKHAS CIIOCOGHOCT.

[§0]

ITouemy npu nepegaye naHHBIX 3BYKa U BUJEO HEOOXOIUMO UCIIOJIB30BATE CKATUE
II0TOKA JaHHbBIX ?

a) nepejiaya JaHHBIX BUJICO H 3BYKA TPEOYET HOBBILIEHHBIX Mep obecrieyeHust
UHPOPMAIHOHHOM 6€30MaCHOCTH;

0) IOTOKH IaHHBIX BUJIEO U 3ByKa OYEHb BEJIHKH;

B) IIPY CXKaTHH ITOBBILIAETCS KAYECTBO [epeayu JaHHbIX.

3. B yem nposBsieTcst HHYOPMAIMOHHAs H3GBITOYHOCTE TAHHDIX BHJIE0?
a) MHOXKECTBO JIETallel COCE/IHUX KaPOB IOBTOPSETCS;
0) MHOYXeECTBO JIeTaslell KaJpoB HE CoepIKaT IOJIE3HYIO UH(OPMALIHIO;
B) OY€Hb BBICOKAS CKOPOCTH KaJIPOB.

Tema2. Cxarue peueBbIX CUTHAIOB [Uis TenedhOHHH
I. Kakum obpasom mMozens hopmupoBanms PEYEBOIo CUTrHajIa IO3BOJISIET 0OECIIEUUTh
CKaTHe MOTOKOB JaHHBIX peYn?
a) 10 KaHally CBSI3H HePealOTCs NapaMeTpbl MOJIEJH. YHCIIO 11apaMeTPOB MOJIEIH
HEBEIIMKO, U OHH OOHOBIISIOTCSI OTHOCHUTEILHO MEIJICHHO:
6) YMEHBIIAETCS KOJMYECTBO PA3PSIIOB YHCE], IIepeJaBaeMbIX 110 KaHATY CBS3H:;
B) YMEHBILAETCS YacTOTa JMCKPETH3ALMH CHIHAIA.

2. ®unbTp JIMHEHHOT0 NPEACKA3aHHS:
a) [NoJaBJIsSI€T IIOMEXH B PE€YEBOM CHUTHAJIE;
0) Ha OCHOBE IPebIIYIIUX OTCYETOB CHIHANIA (GopmupyeT nocieayromuii oTcyer:;
B) MOJIABJISIET BHICOKOYACTOTHBIE CTIEKTPAIBHBIE KOMITOHEHTI CHIHAJIA.

3. Yacrora OCHOBHOTI'O TOHA.

a) paBHA YaCTOTE BUOPAIIUii FOTOCOBBIX CBA30K:



0) yka3pIBaeT Ha MAKCHMAJIBHYIO YaCTOTY CHEKTpPa CHTHAIA;
B) XapaKTEPH3yeT HEBOKAIU30BaHHBIH 3BYK.

Tema3. BekTopHoe KBaHTOBaHHE 1APAMETPOB
1. BekTopHOE KBaHTOBaHHE MO3BOJISET:
a) COBOKYITHOCTh HECKOJIbKUX I1apaMETPOB NEPEeIaTh B BHJIE OJHOTO YHCIIA:
0) yBEIMYUTBL TOYHOCTD [Iepeadd HHPOPMALIHH;
B) YBEJIHYUTH CKOPOCTH NE€PEIauH JaHHBIX.

2. BeKTOpHOE KBaHTOBaHHE CHTHAJIA BO30YKIEHHS CHHTE3UPYIOLIEro ¢bunpTpa:
a) MO3BOJIAET YMEHBUIMTh YaCTOTY JUCKPETH3AIMH PEUEBOr0 CHTHAIIA,

0) II03BOJISIET YMEHBIIUTH CTENEHb HCKAKEHUH CHIHAJIA BO30YKICHHUS;

B) IO3BOJISET MOBBICUTH IOMEXOYCTOHYMBOCTD NEPe/Iaut JaHHbIX.

3. BekTopHOE KBaHTOBaHHE 11€JIECO0OPA3HO HCIIONB30BATh, KOT/A:
a) KBaHTy€eMbI€ NTapaMeTpbl 3aBHCHMBI JIPYT OT JpyTa;

0) KBaHTyeMBbI€e 1apAMETPhI HE 3aBUCHMBI IPYT OT JPyTa;

B) YMCIIO KBAHTYEMBIX IapAMETPOB HEBEIIHKO.

Tema 4. CxaTrie 3BYKOBEIX CUTHAIIOB ISl BBICOKOKAYECTBEHHOIO IPOCTY LIIHBAHHS
1. Kakast 0co6eHHOCTB 4eT0BEYECKOro CilyXa MO3BOJISET CHKATh MOTOK JAHHbIX peYeBoro
cur”ana?’
a) YeJIOBEK HE CIIBIIIMT 3BYKH C YACTOTAMH BBIIIE 20kI1x;
6) a3 dexT MacKUpoBKH:;
B) YEJIOBEK HE CJIBIIHT 3BYKH C 4acToTaMu Hike 2001

2. CHHTE3 My3bIKaJIbHBIX 3BYKOB [10 CPaBHEHHIO C UX CKATHEM [O3BOJISET:
a) MOBBICHTh KAYECTBO 3BYYaHHMS;

6) CHHU3HUTH 3HAYUTEIIFHO 00BEM nepeaaBacMbIX JaHHBIX
B) nepeaarb 0COOEHHOCTH HCIIOJTHEHHUS IIPOU3BEACHUS MY3BbIKAHTOM.

W

. Tabm4HO-BOTHOBOM CHHTE3 [0 CPABHEHHIO ¢ YACTOTHBIM CHHTE30M:
a) YBEJIMYUBAET KAYECTBO CHHTE3HPYEMBIX 3BYKOB;
6) CHMKAET KAYeCTBO CHHTE3HPYEMBIX 3BYKOB;
B) HET MIPaBUJILHOIO OTBETA.

Tembr 5. OcO6EHHOCTH CKATUS BHIEONAHHBIX. Ilepeaya TaHHBIX 3BYKa H BHJIEO 110
BBIYUCIIMTEIbHBIM CETIM

1. Ilpu cxatuu BUIEO JaHHBIX:

a) UCOJIb3yeTCsl U30BITOYHAS MH(pOPMALIHs, COIEPIKAIIASICA B COCEIHUX KajIpax;
6) Tpebyercs obecneynts HH(OPMaLHOHHYIO 6e3011acHOCTh IIPH nepejaye 1aHHbIX;
B) CKOPOCTb IIepeiadu JaHHbIX YMeHblaeTcs Ha 20%.

2. Ilpy BHYTPHKaAPOBOM CHKATHH:
a) yUYMTHIBAETCS OCOOEHHOCT YEIOBEYECKOro 3peHusl He 00paIlaTh BHUMaHUA Ha MaJjIbic
NOrPEIIHOCTH B IIepeiaye [[BETA;
0) y4HTBIBAaETCS OCOGEHHOCTD YeI0BEYECKOTO 3peHUsl He 00palllaTh BHUMAHUS Ha MaJjbie
IIOIPEIIHOCTH B Mlepelaye MEJIKUX JeTajei;
B) YYHTBIBACTCS MHEPIMOHHOCTD YEIOBEYECKOTO 3PEHHS.



3. [[J'ISI nepeaadn JaHHBIX BUACO 11O BBIYHCIIUTENILHOM CETH B NEPBYIO OUCPED:

a) TpeOyeTcsi 00eCeYnTh HEPEPHIBHOCTH MEPEeIayun;
6) TpebyeTcst 00ecneuuTh IOMEX0YCTOHUMBOCTD EPEIauu;
B) TpebyeTcs 06eCneYuTh 3alUTy HHPOPMALHH.

7. VYYAEBHO-METOAUYECKOE 1 HTHOPOPMALIMOHHOE OBECIIEYEHUE
JUCHUIIJINHDBI

OcHoBHas iuTepaTtypa (oubnuomexa Bal'y).

1.

]

(O8]

Kosanrru H0.A.. Bonoraun 3.1. AynuorexHuka [ DIeKTpOHHbIH pecypc| :
V4ebuuk s By3oB / KoBasirun FO.A., Bonorauu D.U. - M. : I'opsuas auHus -
Tenexom, 2013. - http://www.studentlibrary.ru/book/ISBN9785991202411.html
Onmnenreiim A., Illagep P. Iludposas 06paboTka CUrHAIOB [ DIEKTPOHHBIH pecypc]
/ Onmnenreiim A., llladep P. - U3nanue 3-e, ucnpasienHoe. - M. : Texnochepa,
2012.-1048 c. - ISBN 978-5-94836-329
http://www.studentlibrary.ru/book/ISBN9785948363295.html

I"am3ukoBckuit B.W. [{udposas o6paboTka curHaioB [ DnekTpoHHbIH pecypc| / B.H.
[am3ukoBckuit - M. : COJIOH-IIPECC, 2015. - 766 c. - ISBN 978-5-91359-117-3.
http://www.studentlibrary.ru/book/ISBN9785913591173.html

['oncanec P., Bync P. lludpoas o6pabotka nuzobpakeHuit | IneKTpoHHbIH pecypc|
/ Toncanec P., Bync P. - 3nanue 3-e, HcnipaBieHHOE U IOIOJHEHHOE. - M.:
Texnocgepa, 2012. http://www.studentlibrary.ru/book/ISBN9785948363318.html

JlonoJiHHTe/IbHAS JIHTEPaTypa.

Ls

5,

UccnenoBanue amroputMoB o0paboTKH curHainoB B cucreme Matlab: metos.
yka3zanus K naboparopusiM paboram/ E.K.JleBun; Bnagum. roc. yH-1.- Biagumup:
W3pa-Bo Biiagum. roc. yu-ta, 2011.-78 c.
http://e.lib.vIsu.ru:80/handle/123456789/3046

. JIBopkoBuy B.I1., JIBopkoBuu A.B. I{udpoBsie BuacOHHPOPMAIIUOHHBIE CHCTEMBI

(TeopHs U NpakTuka) [ DnekTpoHHbi pecypce| / JIBopkosuu B.I1., JIBopkoBuy A.B. -
M. : Texnocdepa, 2012. -
http://www.studentlibrary.ru/book/ISBN9785948363363.html

. Axmaz, X. M. Beenenne B 1ugpoByto 00paboTKy pe4eBbIX CHIHATIOB: yueOHOE

nocobue / X. M. Axmazn, B. ®. XKupkos; Bragum. roc. yu - T . — Bragumup: Usp -
BO Biagum . roc . yH - ta, 2007. — 192 ¢ . — ISBN 5-89368-751-5.
http://e.lib.vlsu.ru/bitstream/123456789/1171/3/01116.pdf

. Cepruenxo, A. b.. [ludposas 06paboTka CUrHAJIOB : y4eGHOE MOCOOHUE 17t By30B

no Hanpasienuo "Mudopmaruka u BerunciutenbHas texauka' / A. b. Cepruenko
.— 2-¢ u3a. — Canxr-Iletep6ypr : IIutep, 2007 .— 750 c. : ui., Tabi., rpap. —
(Yuebuuk ais By3oB) .— bubsmorp.: c. 724.

OTevecTBEHHDIE )KYPHAJIbI:

e PaIMOTEeXHHKA;

e PanuoTexHUKa U AJIEKTPOHHUKA,

e [IpuOOpEI U TEXHHKA IKCIIEPUMEHTA;

e [[udpposas 06paboOTKa CUrHAJIOB.

3apy0ekHbIe KypHAJIbI:

e [EEE Transactions on Communications;

e [EEE Transactions on Signal Processing;

o [EEE Transactions on Instrumentation and Measurement.

8. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCIIUITJIUHBI



MarepunarnbHo-TexHuUecKoe 0OeCIeUeHHe IMCIMILIMHb] BKITFOUAET:
e kadeapaibHble MyIbTUMeHIHBIE cpezcTBa (aya. 301-3 u 335-3);
e 000pyn0BaHKE CIEUMATH3HPOBAHHON Taboparopuu (304-3);
e qnporpamMMmHas cpena Matlab.

Pabouas mporpaMma IMCLMILUIMHEI COCTAaBIIeHa B COOTBETCTBHH ¢ TpeGoBanusmu ®I'OC BO o
Hanpasienuto 11.03.01 «Pagnorexuuka»

Pabouyro nporpammy cocrauin npogeccop kadg. PT u PC Jlerun E.K.

CropoHHuU# perieH3eHT(bl) rex.gupekrop «BKbP», k.1.H. A.E. Bornanos

[Iporpamma ogo6pena Ha 3acenanuu kad. PT u PC
IIporokon Ne oT
3aBenytomuii kadeapoii PT u PC Huxurtun O.P.

Pabouas mporpaMma paccmoTpeHa u o06peHa Ha 3aceiaHnum y4€OHO-METOJMYECKOM KOMHCCHH
HalpaBJIeHUs

[Iporokon Ne oT roja

[Ipencenarens komMuccuu




JIUCT INIEPEYTBEP/KJIEHUSA
PABOYEN NPOT'PAMMBI JUCLUIIJIUHbI

Pabouas nporpamma ogo0peHa Ha y4eOHBIN T

[Ipotokon 3acenanus xadenpbr No oT rojga

3aBeayroui kadeapoi

Pabouas nporpamma omo6peHa Ha y4eOHBIN rof

[Iporokoi 3acenanust kadeapbr No oT roja

3aBenyromuit kadeapoi

Pabouas nporpamma oo6pena Ha y4eOHBIN roj

[Iporoxon 3acenanus kapenpbr Ne oT roja

3aBenyrowmui kadeapoi
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1. HEJIM OCBOEHMS JUCHUTIJIMHBI

Heasimu ocBoenns qucuHNIMHBI «O6paboTKa CUTHAJIOB B MYJIbTUMEIHA» ABJAAIOTCH:
1. TloaroroBka B 00nacTH 3HAHUS TEOPETUYECKHX OCHOB, OOpPabOTKH CHTHAJIOB 3ByKa H
1300pakeHus B CUCTEMaX MYJIbTHMEIHA.
@®opMHMpOBaHUE NPAKTUYECKUX HABBIKOB IPOEKTUPOBAHHS CHCTEM 00OpabOTKH CHTHAIOB
3ByKa M U300pakeHHsl, NIpeJHa3HAYCHHBIX Ul Mepeadd 3BYKOBOM W BUIACOMH(OpMALIUH
10 IH(POBBIM KaHATaM CBSI3H.
®opMHpOBaHHE IPAKTUYECKUX HABBIKOB pabOThI €O CpEICTBAMH Ul KOHTPOJS U
U3MEPEHHUS IIapaMETPOB YCTPOHCTB 00pabOTKH CUTHAJIOB 3ByKa U H300paKEHHS.
4. TlogroroBka B 00aCTH paJUOTEXHUKH I pasHBIX cdep mpodecCHOHaTbHON

JIeSITeIbHOCTH.

®  [IPOEKTHO-KOHCTPYKTOPCKOM;

®  IPOU3BOJCTBEHHO-TEXHOJIOTHYECKOH;

®  HAy4YHO-HCCIIEJOBATEIbCKOIA;

®  CEpBHUCHO-IKCILTyaTallHOHHOM.

o

(98]

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOIT BO

Jucnuninaa «O6paboTka CHUTHAIOB B MYJBTHMEIHA» OTHOCHTCA K 0a30BOM YacTH
yueOHOro IJjaHa.

B3aumoceasb c opyzumu oucyuniunamu

Kypc «O6paboTka curHaioB B MyJIbTHMEAHa» OasUpyeTcs Ha Teopud LU(POBOI
00pabOTKH CHTHANOB. TEOPHHM DAJHOTEXHHYECKUX LEMedl M CHTHAIOB, a TakkKe Ha Kypcax
"Ludpossie ycTpoiicTBa U MEKporpoiieccopst ', "UHdpopmaTukay.
[lonyyennple  3HaHMs  MOryT  OBITh  HCIOJB30BaHbl NPH  M3YYEHHH  IUCLHUILIMH:
«Pangnorexnuyeckue cucreMpl, «PaguocucTeMbl MOOUITBHOM, TPAHKUHIOBOM U COTOBOM CBSI3HY.
a TaKXKe MPH BBINIOJIHEHHH BBIITYCKHON KBAJIM()UKAIUMOHHOM pabOTHI.

3. KOMIIETEHIIMM OBYYAIOILIET OCSl, ®OPMUPYEMBIE B PE3YJILbTATE
OCBOEHMUS JUCHUITIJIUHBI

B pesynbrare ocBoeHMs IMCHMIUIMHBI OOYydYarOUMHCS JOMKEH JEMOHCTPHPOBATH
CIIEIYIOLIME PE3YNbTAaThl 00pa30BaHUsI:

3.1. 3narth:

- COBPEMEHHBIC METOJbI MATEMAaTHYCCKOrO OMMCAHMs CHCTeM LU(POBOM 0OpabOTKHM 3ByKa M
n3obpaxenus (OK-7);

- OCHOBHBIE 3aKOHOMEPHOCTH IIpeoOpa3oBaHus CHIHAJIOB B THIIOBBIX IIPOLEAYpPax uX 06paboTKH
(OK-7);

- METOZIBI 00ECTeyeHHs] [IOMEXOYCTOMYMBOCTH NPU Tepejjade JaHHbIX 3ByKa U M300paKeHHUs
(OK-7, OIIK-5.6.7);

3.2. YmeTh:

- MCIOJIb30BATh NMAKEThl NPUKIIAJHBIX IPOrpaMM ISl NPOESKTHPOBAHUS U MCCIIEJOBAHUS CHCTEM
KOIMPOBaHHUsI CHTHAJIOB 3BYKa M u3obpaxenus (OK-7, OITK-7);

- COOHpaTh W aHATM3MPOBAaTh JaHHBIC U pacueTa yCTPOHCTB o6paGoTku curnatos (OK-7.
OIIK-6);

- MCTI0JIb30BaTh METO/IbI 00pabOTKM Pe3yIbTaTOB IKCIEPUMEHTAILHBIX HccitenoBanmil (OITK-5):



3.3. Bragersn:

- HaBbIKAMHU MPAKTHYECKOH pabOTBI C M3MEPHUTENBHBIMH HPUOOpPaMM JUIS MCCIIEIOBAHMUS
aHaJIOroBbIX U IHGPpoBbIX ycTpoiicTB (OK-7, OITK-6);
- HaBBIKAMM DKCIEPHMCHTAJIBHOTO ONPENENICHH XapaKTEPHUCTHK M I1apaMeTpPOB pPa3IMYHBIX
ycTpoicTB 00paboTku curaaios (OITK-5);
- HaBbIKAMH HCIIOJIb30BAHUSI COBPEMEHHBIX CPEJICTB BBIYHCIUTEIBHON TEXHUKH [ pEICHHUS
3afa4 o6pabotku curnanos (OK-7, OITK-7).

4. CTPYKTYPA U COAEP)KAHUE JUCHMUIIIIMHBI: «O6paGoTka CHrHAIOB B
MYJIbTUMEHA)
O6mas TpyJOeMKOCTb TUCLMILIMHBI COCTABIISAET 3 3a4eTHble eauHuIbL 108 yac.

BKJIHO4ast CaMOCTOATE/IbHYO

O6bem
yuebHoi
paboThl ¢
paboTy CTyIeHTOB U NpUMEeHeHHe

Bunpl yue6Hoii paboThl,

DopMbI TEKYLLETO
KOHTPOJISA
YCMeBaeMOCTH,

¢bopma

NPOMEXKYTOUYHOM
aTTecTaluu

YAOEMKOCTh (B yacax) M
MHTEPAKTHB
HbIX
METOJ0B
(4ac./ %)

Ne Pazgen
wn JUCLIMTLIMHBI

Cemectp
Henens cemectpa

[pakTudeckue

3aHATHA

JlabopatopHbie

Jleximu
paboThI
CPC

(¥
o
Ny
S
(o)}

I Cneuupuka 06paboTKM CUrHAJIOB 8 |1-
BHUJIe0 U 3ByKa MH(popMaLoHHas
M36bITOYHOCTD 3BYKOBBIX U
BUIECOJAHHBIX KaK OCHOBA UX CXKATHS..

(8]

o
N
i
(@)}

C:xkaTHe pevyeBbIX CUTHAIOB s 8 |3-4
TeaeoHUN
CixaTve CUTHAJIOB Ha OCHOBE
KOIMPOBaHHs UX GopMbl. CxkaThe Ha
OCHOBE (UJIbTPOB JIHHEHHOIO
npeacKazaHus
BekropHoe kBaHTOBaHKe napameTpoB (8 [5-6|2 |4 4 6
KoaupoBanue currana Bo36ysxaeHus
CUHTE3UPYIOLIEr0 (QUIbTPA PEYEBOIO
Aexozepa.

2/20 PeWTuur-

KOHTpOJIb |

(%)

4 |CxaTHe 3BYKOBBIX CUTHAJIOB [UISI 8 17-812 |4 4 6 3/30
BbICOKOKA4Y€CTBEHHOIO MPOC/YIIMBAHHUS
CrkaTHe CUIHAJIOB Ha OCHOBE
TICMX0AaKyCTHYECKON MOJIENHN CcITyXa.
CHHTe3 CUrHaIOB My3bIKalbHBIX 3BYKOB

5. | OcoOEHHOCTH CKaThs BUACOAAHHBIX |8 9-12 |4 4 7
Ilepenaya JaHHBIX 3BYKa U BUAEO IO 10

BbIYMCIIUTE/IbHBIM CETAM
TpeGoBanus Kk BEIYHCIUTENBHBIM CETAM
['pynna cranpapros MPEG
| Bcero 10 {1020 |20 31

Pelitunr-
KOHTPOJIb 2

12/24 Dk3aMeH (274ac)

5. OBPA30OBATEJIBHBIE TEXHOJIOT'UH
S.1. AKTHBHBIE M HHTEPAKTHBHbIE (¢opMbI 06yuenns

C uensio ¢dopmupoBaHHs M pa3BAUTHS NPO(ECCHOHANTBHBIX HABBIKOB CTYICHTOB B
y4eOHOM IpoIIecce MCIOMB3YIOTCS AaKTUBHBIE HHTEPAKTUBHbIE (POPMBI IPOBENCHUS 3aHATHI B




COYETAaHHH C BHEAYNUTOPHOW paboToi: (11abopaTopHble pabOThI, KOHTPOJIbHBIE ayJIUTOPHBIE
paboTsl, MpakTH4YecKue 3aHATHsA). OOGBbeM 3aHSTHH, MPOBOAMMBIX B MHTEPAKTHBHbBIX (oOpMax.
cocraBisieT 12 4acoB (J1abopaTopHble M MIPAaKTHYECKHE 3aHSTHS, KOHCYJITAlMM BHE PACIIMCAHHs.
KOHTPOJIbHBIE MEPOIPHUATUS Ha JICKIIMOHHBIX 3aHATHSIX ).

5.2. CamocrosiTeIbHasA paboTa CTYAEHTOB
CamocrosiTenbhas — (BHeayaUTOpHas) paboTa CTYHEHTOB BKJIIOYAaeT —3aKperlieHHe
TEOPETHYECKOI0 MaTepuala IpH HOArOTOBKE K BHIIIOJHEHHIO U 3aIlUTe J1a0OPATOPHBIX 3a1aHuUii.
B IIPOLECCE NOATOTOBKU K 3K3aMEHY, K KOHTPOJILHBIM MEPONPUSATHAM (PEeHTHHI-KOHTPOJIB), a
TaKXK€ B IIPOLECCE BBIMOJHEHHS pacyeTHO-rpaguyeckoit paboTel. OCHOBA CaMOCTOSITEIbHOM
paboThl - H3yYEHHE JIUTEPATYPhI [0 PEKOMEHIOBAHHBIM HCTOYHHKAM H KOHCIEKTY JIEKIHIA.

5.3.Mcnoib3oBaHHe  COBPEMEHHbIX HH(POPMALMOHHBIX TEXHOJOTHH INpH
o0y4yeHHH
JIeKUHOHHbIE 3aHATHS POBOJATCS C HCIIOIB30BAHHEM NPE3EHTALHMH B MYJIbTUMEAHHHOMN
ayTMTOPHH C IPUMEHEHHEM KOMIIBIOTEPHOro mpoexTopa. CTyJeHTaM IpeoCTaBIsSeTCss Kype
JIEKIMH M ONHCAaHHsl BCeX J1abOpaTOpHBIX pPaboT B 3iIeKTpoHHOU (opme. KoMmbroTepHbie
TEXHOJIOTHH HMCIIOJIb3YIOTCS IIPU IPOBEICHUH J1abOPaTOPHBIX PabOT (KCIONB3yeTCs CHCTEMa
Matlab).

5.4. Jlekuuu npuriameHHbIX CIELHAJIHCTOB
B pamkax y4e6Horo kypca «O6paboTKa CHTHAIOB B MYJIbTUMELHAY IIPEYyCMOTPEHBI BCTPEUH C
IPEJICTABUTENSIMH POCCHMCKHX KOMIIAHUH, BBICTYIUIEHUS U JIEKIUH CIENHAIMCTOB, B YACTHOCTH
JIOKTOpa TEXHHYECKHX HayK, mpodeccopa kadenpsl ocHoB paauorexHuku MOU (r.Mocksa) B.I'.
Kapramepa

5.5 PeiiTunroBas cucrema o6y4deHus
PelTHHI-KOHTPOIL mpoBomMTCS [Ba pasa 3a cemectp. OH IPEAINOJaraeT OIEHKY
CYMMapHBbIX 0a/IOB IO CIEAYIOIMM COCTABJISIONIMM: aKTHBHOCTL Ha KOHTPOJIbHBIX 3aHATHSX
Ka4eCTBO BBINOIHCHUS PEHTHHIOBBIX 3a1aHMi U 1ab0paTOPHBIX paboT.

6. OHEHOYHBIE CPEACTBA JJISI TEKYIIEI'O KOHTPO.IS YCIIEBAEMOCTM,
MMPOMEXYTOYHOMN ATTECTALIMH IO UTOT'AM OCBOEHMSI
AUCHUILIMHBI 1 YYEBHO-METOJAWYECKOE OBECIIEYEHUE
CAMOCTOSITEJIBHON PABOTHI CTYJAEHTOB

6.1.Ilepeyens 1a6opaTopubIx paGor

HaumenoBanne 1adoparopuoii pa6orsi

I. M3ydenme unTepdeiica CHCTEMBI KOMIBIOTEPHON MaTeMaTHKH
MATLAB
2. Omepanuu HajJ 3ByKOBBIMH (aitiamu. ['paduueckoe
0TOOpakeHUE PE3yIbTATOB BBIYUCICHUIN
IIporpammupoBanue B cucteme MATLAB
@opMHpOBaHHE U aHAJIU3 CUTHAJIOB B cucreme MATLAB
Huckpernas ¢punbrpauus B cuicteMme MATLARB
H3yuenne untepdeiica makera SIMULINK
Hccnenoanne LPC-peueBoro koaepa
Monenuposanne LPC-peueBoro nexomepa cpexcreamu
[TaKeTa BU3yaIbHOr0 MoaenupoBanus SIMULINK

LY Oy ML B



6.2. Tembl NpaKTHYECKUX 3aHATHI

No

Tema 3ausaTus
n/n

ITocTpoenne cueHapueB pacueToB B cucreme Matlab (2 gac)
[Toctpoenue rpagukoB B cucreme Matlab (2 uyac)

Pacyer ALII u onpenenenne CKOPOCTH MOTOKOB JaHHBIX (2 4ac)
CrexTpanbHbIi aHAIH3 CUTHAJIOB B cucTeMe Matlab (4 gac)
Pacuet nuckpeTHbIX GHIBTPOB B cucTeMe Matlab (2 yac)
Hcnonp3oBanue QUIbTPOB 1S MoaaBjIeHMs moMex (2 yac)
Onepauuu c daiinamu 3Byka B cucreme Matlab (2 gac)
HccreoBanue BIMSHKS IOMEX Ha JOCTOBEPHOCTh PAacliO3HABAHHS
roJIOCOBBIX KOMaHI. (4 4ac.)

N L W —

6.3. Tembl pacuerHo-rpadpuyeckux pabor

Pacuer napameTpoB ananoro-uudposoro npeobpazoparesst (ALT)

ITapameTpbI aHAIOrOBOrO CHrHAITA, H3MEHSIEMbIE B 3aBUCHMOCTH OT BApHAHTA 3a/[aHHUS
THII aHAJIOTOBOT'O CHTHAJIA;

MaKCHUMaJIbHas 4aCTOTa CIEKTPa CUIHAJIa;

MaKCHMaJlbHOE ¥ MUHHUMAJIbHOE 3HAYCHHS MOIIHOCTH CUTHAJIa

3aBUCUMOCTh MAKCHMAJIbHOTO 3HAYE€HHs CUTHAA («aMILTUTYAb» ) OT MOLTHOCTH CHIHAJIA,
MHHHMMAJIbHO BO3MOKHOE OTHOIIIEHHE MOLHOCTH CHIHANA K IIyMY KBAaHTOBAHHUS;
OrnpenensieMble mapaMeTpbl yCTPOWCTBA:

[ITar kBaHTOBaHUS;

Hucno pa3psioB ABOMYHOIO KBaHTOBATEIIS

[TapameTpbl GUIIBTPa HUKHUX YACTOT

OnpesenuTs npesienbl K3MEHEHHs YMCIa Pa3psIoB KBAHTOBATE/Is [P U3MEHEHHH
OTHOLICHHSI CHTHANI-IIYM KBAHTOBAHHs M TP U3MEHEHHH IPeIEIOB MOIIHOCTH BXOIHOIO
CUrHasIa. [IoCTpOUTE COOTBETCTBYIOIIME rPaUKH 3aBHCHMOCTEH YHCIIa pa3psiioB
KBaHTOBATEJIS.

Pacyer u MosenupoBanue 1moa0coBoro huisTpa

[lapamerpsl huibTpa, H3MEHAEMBIC B 3aBUCHMOCTH OT BAPHAHTA 3aIaHHL:

4acTOTa HACTPOHKH;

IPaHUYHBIE YaCTOTHI;

CTEIEHD IOJABJICHHS IOMEXHU;

THI QHIIBTPA;

4acToTa MMOMEXH.

Omnpenensiemsle napamMerpbl GUILTPa:

[Mopsinok ¢unsrpa;

AMIUTITYTHO-YaCTOTHAS XapaKTEPHCTHKA,;

®a30-4acTOTHas XapaKTEPUCTHKA.

6.4. KonTpo.ib Tekymeii ycneBaemocTu
Bonpocn! u 3a1anus K peiiTunr-konTpoio Nel

1. Kak Ha npakTuke HCIIOJIB3YETCsl MOJENL (DOPMUPOBAHHUS PEYEBOTO CHIHAJIA

2. B uyem 3axmouaercs cnenuduKa JaHHBIX 3BYKa U BHJIEO 110 CPaBHEHHUIO C JaHHBIMHU
TekcTa?

3. 3acyer kakuX (GpaKTOpOB OCYIIECTBJISAETCA CKaTUE MOTOKA JaHHBIX 3ByKa IPH



Pa3HOCTHOM KBAaHTOBAHHHU?
4. Kak MOKHO OIPEJIeMTh YaCTOTY OCHOBHOI'O TOHA PEYEBOI0 CUTHAaIa?
[ToyeMy YACTOTHYIO XapaKTEPUCTUKY CUHTE3UPYIOLIEro GuibTpa pe4eBoro AeKoaepa
MO3KHO OITKCATh HEOOJIBIIHM KOJTHYECTBOM KO3 HUIIMEHTOB?
B ueMm 3aKir04aeTcs OTJIMYHE BOKATH30BAaHHBIX 3BYKOB OT HEBOKAJIN30BaHHBIX
C kaxoi nensio nepen AL ycranasimuparor @HY?
VkaxuTe MPUYMHBI UCKKEHUH CUTHasIa, Bo3HuKatomue npu ALL
[ToueMy mopsIOK QUIBTpa MpeICKa3aHUs HELeIecO00pa3HO YCTaHaBIMBATh OYEHb
GospmuM?
10. B yem cocTouT mpuyrHa OOJIBIIOTO YPOBHS HCKKEHUH CHHTE3UPOBAHHOIO CUTHAJIA
[LPC-xoneka?

W

RO 1008 =31 Oy

11.

Bomnpocel 4 3aJaHUsl K peHTHHI-KOHTPOJII0 Ne2

1. B ugeM 3akimro4aeTcs MpeUMyIECTBO BEKTOPHOTO KBAHTOBAHUS IIEPE CKAIIPHBIM U
KOTJIa 9TO MPEUMYIIECTBO CTAHOBUTCS HECYIIECTBEHHBIM?

B yem 3akioyaercs 3 (HeKT MaCKUPOBKHU, CBOMCTBEHHBIN CIIyXy 4YeJlOBEKa’

B uemM 3akiouaercs ornuune Mexay MPEG- 3BykOBBIMU KOJI€EKaMU Pa3jIMYHOM CTENECHH
CITOKHOCTH?

Kornaa Herenecoobpa3Ho UCIIOIB30BaTh CUHTE3 MY3bIKAJIbHbIX 3BYKOB, U HYKHO
PUMEHSTh UX CKaTHe?.

B yeMm 3akiouaeTcs MeXaHU3M BHYTPUKAIPOBOTO CHKATUS BUJEO JAHHBIX 7

B yeM 3akiroyaeTcs MEXaHHU3M MEXKKaJIPOBOTO CXKATUsl BUAEO IaHHBIX?

C KaKo# 11eJIbI0 BHICOPS pa3OMBaeTCs Ha IPyIIbl H300paXKeHUi”?

Kakue TpeboBaHus MPEIbSBISIOTCS K BEIYUCIUTEIBHBIM CETSM, €CIIH TpeOyeTcs
nepeaaBaTh JaHHbIE 3ByKa?

W N
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6.5. Bonpocsl k 3a4eTy

1.0cobeHHOCTH 00pabOTKH CUTHAIOB 3BYKa M BHACO. HE0OX0AMMOCTD CxaTHsl IIOTOKOB JIaHHBIX
BUJIEO U 3ByKa. [IpenMer u 3amaun Kypca.

2.Uckaxenus curnasioB npu ALl — nuckperusanus CUrHajaoB BO BpEMEHH.

3.Uckaxenus curanos npu ALl — paBHOMepHOE KBaHTOBAaHUE IO YPOBHIO.
4.KomnanaupoBaHHe CUTHAJIOB IPU KBAaHTOBAHUU.

5.AlaITUBHOE KBaHTOBAHHE.

6.PazHOCTHOE KBaHTOBaHHE.

7.OCHOBHBIE NOJIXO/BI K CKATHUIO MOTOKOB JIAHHBIX 3BYKa U BHJIEO.

8. CxxaTue MOTOKOB AaHHBIX 6€3 moTepbh HHPOPMAIIHH.

9.CxaTHe NOTOKOB JJaHHBIX PEYM Ha OCHOBE JIMHEHHOTO IpecKa3aHusi — MOJEIb (OPMHPOBAHHUS
pEeUeBOro CUrHajla ¥ CTpyKTypa IpOCTEHIIIero peyeBoro Koaeka.

10.Ananusupyromuit GuibTp pedeBoro koaeka. Biausaue Gopmbl U UTUTETHLHOCTH BPEMEHHOTO
OKHa Ha TOYHOCTb aHAIH3A.

11.Cunresupyromuii GUIbTp pedeBoro Kojeka. M3mMepurens nepuoia OCHOBHOIO TOHA.
12.KoaupoBanue napaMeTpoB pe4eBOro CHUrHaia.

13.®opMupoBaHHE CUI'HANA BO30YXKICHUS CHHTE3UPYIOLIEro GHIbTPa ¢ HCIOIb30BAHUEM
«IOJITOBPEMEHHOT'0» aHaJI13a.

14.Mcnionp30BaHKe BEKTOPHOIO KBAHTOBAHUS IIPU KOJIMPOBAHUY PEUYEBBIX CHTHAJIOB.

15.CELP — konek peueBoro curHaja.

16.Micionip30BaHKME aBTOMATHYECKOTO PACIIO3HABAHUS PEUYEBBIX CHTHAIOB B KOMIILIOTEPHOM
tesiepoHrH. OCHOBHBIE OAXO/IBL.

17.CTpyKTypa CHCTEMBI aBTOMaTUYECKOT0 PaClO3HABAaHUS PEYEBbIX CUTHAJIOB.



18.Ucnonp3oBaHe MOAETH CKPBITOro MapkoBckoro npouecca (MCMII) npu aBromMaTtiueckom
pacro3HaBaHUH PEYEBBIX CUTHAJIOB.

19.Ucnonp3oBanue aroputMa Butepbu npu aBTOMaTHYECKOM PaclO3HABAHUU PEUYEBBIX
CUTHAJIOB.

20. Onpenenenue mapamerpoB MCMII (o6ydenue cucremst).

21. Pacnio3HaBaHHe pedyeBbIX CUTHAJIOB HA OCHOBE TEOPUHU paclio3HaBaHus 00pazoB.
22.Cxarue 1aHHBIX 3ByKa Ha ocHOBe ctanaapra MPEG.

23.YacTOTHBIN ¥ TaOJMYHO-BOTHOBOM METO/IBI CHHTE3a MY3bIKATBHBIX CUTHAJIOB.
24.0OcHoBHbBIE (hopMaThI 3BYKOBBIX (haidJIOB.

25.Cxarue OTOKOB BHICOJaHHBIX Ha ocHOBe cTanaapta MPEG — o61mas xapaktepuctuka
MPEG-koaexa.

26. MPEG — BHYTpHUKaIpOBOE CKaTHE ITOTOKOB BUIEOJaHHBIX.

27. MPEG — MexkaapoBoe cKaTue NOTOKOB BUACOJAHHBIX.

28. Ilpoduau u ypoBuu crangapra MPEG-2. Ocobennoctu crangapra MPEG-.
29.0cobeHHOCTH Nepeiay JaHHBIX BHAEO U 3ByKa 10 BEIYUCIUTENbHBIM ceTsiM. [IpuHIuIIbI
MOCTPOEHUS BBIYHCIUTEIBHBIX CETEH JUIsl Iepejauy JaHHBIX BUJIEO U 3BYyKa.

6.7. TecT-KOHTPOJIb CAMOCTOSITEJILHOH PA0OTHI CTYACHTOB

Temal Crenuduka 06paboTKU CUTHAJIOB BUJIEO U 3BYKA
1. Kakue nononHuTtenbHble TpeOOBAHUS IPEABSBISAIOTCS K BHIYMCIUTEIBHBIM CETSAM, €CIIH
IOMHMO JaHHBIX TEKCTa CIeAyeT NepeaaTh JaHHbIe BUIEO?
a) CeTh JI0JDKHA 00ecreYuTh HHPOPMAHOHHYIO 6€301MacHOCTh;
0) TpebyeTcs MOBBILIEHHAs TOMEX0YCTOWYHUBOCTh NEepeIayH;
B) TpeOyeTcss HaMHOTo OoJiblasi MPONyCKHasi CIOCOOHOCTD.

o

[loyemy npu nepegaye JaHHBIX 3ByKa U BUIEO HEOOXOIUMO HCIIOJIB30BATh CXKATHE
MOTOKa JTaHHBIX?

a) mepejaya JaHHBIX BUJEO U 3ByKa TpeOyeT MOBBIIIEHHBIX Mep oOecrieueHust
uH(pOpPMALIMOHHON O€30MacCHOCTH;

0) MOTOKHU JIaHHBIX BUJIEO U 3BYKa OYCHb BEJIHKH;

B) IIPH CKATHH MOBBIIIAETCS KAUE€CTBO MEpeaadn JaHHbIX.

3. B yem nposiBisieTcst ”UHPpOpMaMOHHAs H30BITOYHOCTH JJTAHHBIX BUIEO?
a) MHOJKECTBO JI€TaJIed COCETHUX KaIPOB MOBTOPSETCS
0) MHOXKECTBO JIeTallel KaJpoB HE COJIEpKaT MOJIE3HYIO HH(OPMAIIHIO;
B) OYEHb BBICOKAsI CKOPOCTh KaJIpOB.

Tema2. Cxarue peyeBBIX CUTHAIOB JJIs TeaehOHUH
1. Kakum o6pazom Moenb GOpMHPOBaHHs PEYEBOr0 CUTHAJIA TO3BOJISET 00ECIIEYHTh
CKaTue MOTOKOB JaHHBIX peun?
a) 10 KaHally CB3H IIEpeJaroTCs IapaMeTpbl MOJIEITH, YHACIIO apaMeTPOB MOIEIIH
HEBEJINKO, U OHU OOHOBJISIIOTCSI OTHOCHTEIBLHO M€ IIEHHO
0) yMeHbIIAETCs KOJIMYECTBO Pa3psiIOB YHCEIL, IEPeAaBAEMbIX 110 KAHAIY CBA3H:
B) YMEHBILIAECTCSA 4acTOTa IUCKPETU3ALUN CHTHAIIA.

2. OuabTp IMHEHHOTO IPEeACKA3AHHS:
a) II01aBJISIET IIOMEXH B PEUEBOM CHUTHAJIE;
©) Ha OCHOBE MpPEJBLIYIIUX OTCYETOB CHIHAIA HOPMHUPYET MOCIEAYIOIIUHA OTCUET;
B) [I0JABJISI€T BEICOKOYACTOTHBIE CIIEKTPaIbHbIE KOMIIOHEHTBI CUTHAJA.

3. YacTtoTa OCHOBHOI'O TOHA:

a) paBHa 4acToTe BUOpAIIUi TOJOCOBBIX CBS30K;



0) yka3bpIBaeT Ha MAaKCHMAJIBHYIO YaCTOTY CIIEKTpa CHTHAJIA;
B) XapaKTepH3yeT HEBOKAIU30BaHHBIN 3BYK.

Tema3. BekTopHOe KBaHTOBaHHME [1apaMeTPOB
1. BekTOpHO€E KBaHTOBaHUE MO3BOJISAET:
a) COBOKYITHOCTb HECKOJIbKMX I1apaMETPOB NEpeaTh B BHJIE OJHOIO YHCIIA;
0) yBEJIMYUTh TOYHOCTD Nepeiadr HHPOPMAIIHH;
B) YBEJIMYMTH CKOPOCTH Nepeaud JaHHbIX.

2. BekTopHOE KBaHTOBaHHUE CUTHAJIa BO30Y)KJICHHUSI CHHTE3UPYIOIIEro (huiibTpa:
a) MO3BOJISIET YMEHBIIUTh YaCTOTy JUCKPETH3AIUH PEYCBOIO CHIHAJIA;

0) NO3BOJISIET YMEHBIUIUTE CTENEHh MCKAKEHHWI CUTHAJIA BO30Y KICHHMS

B) II03BOJISIET OBBICUTH IOMEX0YCTORYUBOCTD NEpeIayi JaHHBIX.

3. BekTopHOE KBaHTOBaHUE 11€JIECO00Pa3HO UCIOJIB30BATh, KOT/Ia:
a) KBaHTY€EMbIE IIapaMETPhI 3aBUCUMBI JIpYT OT ApYTra;

0) KBaHTyeMble [IapaMeTpbl He 3aBUCHMBI JAPYT OT ApYra;

B) YHCJIO KBAHTYEMBIX ITapaMETPOB HEBEIUKO.

Tema 4. CxaTre 3BYKOBBIX CHTHAJIOB JUUISI BEICOKOKAQYECTBEHHOIO IPOCTYIIIMBAHUS
1. Kakast 0COOE€HHOCTB 4eJI0BEUECKOTO CIIyXa IT03BOJISIET CHKATh [TOTOK JAHHBIX PEYEBOIO
cursaa’?
a) YEJIOBEK HE CJIBIIIMT 3BYKH C YacTOTaMH Bhiie 20k] 11;
0) 3¢ dexT MaCKUPOBKH;
B) YEJIOBEK HE CIBIIIMUT 3BYKH ¢ yacToTaMH Huxke 201

2. CuHTE3 MY3BbIKIBHBIX 3BYKOB 10 CPABHEHHUIO C UX C)KATHEM O3BOJISET:
a) MOBBICUTH Ka4eCTBO 3BYUYaHHS;
0) CHM3UTh 3HAYUTEIHHO OOBEM MEPEIABAEMBIX TAHHBIX
B) HI€peaTh 0COOEHHOCTH HCIIOJIHEHHS IPOU3BEICHHUS MY3bIKAHTOM.

3 . TabaMuHO-BOJIHOBO# CHHTE3 10 CPABHEHHMIO C YACTOTHBIM CHHTE30M
a) YBCJIMYMBACT KAYECTBO CUHTE3UPYEMBIX 3BYKOB;
0) CHMXKAeT Ka4eCTBO CHHTE3UPYEMBIX 3BYKOB;
B) HET IPaBUJIBHOI'O OTBETA.

Temb1 5. OcoGeHHOCTH CoKaTUs BHACOJAHHBIX. Hepenaqa JAaHHBIX 3BYKA U BUJICO MO
BbIYHCJ/IMTCIIBHBIM CCTIM

1. IIpu c:xaTuu BUAEO NaHHBIX:
a) UCIONB3yeTCs M30BITOYHAS HH(POPMALHS, COAEP)KAIIAAC B COCEHHX Kaapax:
6) Tpebyeres obecneunTs HHGOPMALHOHHYIO GE30NIACHOCT MIPH IepeJade JaHHbIX;
B) CKOPOCTb IE€peavu JaHHbIX yMeHbInaercs Ha 20%.

2. IIpu BHYTPHKAAPOBOM CXKATHH:
a) YYHTHIBAETCS OCOOEHHOCTh YEIOBEYECKOTO 3peHHUs He 06pAIaTh BHUMAHKS HA MaJTble
IIOrPEUTHOCTH B Miepeaye [BETa;

0) y4uTBIBAETCA OCOGEHHOCTH YEJIOBEYECKOrO 3pEHHs He 00palaTh BHUMAHHS HA MATbIe
IIOrPELIHOCTH B TIepesiaue MEIKUX JeTajlei;
B) YUHTBIBAETCS MHEPIMOHHOCTD YEJOBEYECKOTO 3PEHHSI.



3. JIns nepenayy JaHHBIX BUJEO MO BEYUCIUTENIHHOM CETH B MIEPBYIO 0YEPEIb:
a) TpebyeTcs 00ecneYnuTh HEMPEPHIBHOCTD MEPeIayH;
6) TpebyeTcs 06eceYUTh IOMEXOYCTONUHBOCTD MEPeIayH;
B) TpeOyeTcst 00€CneYnTh 3Ty HHPOPMAIHH.

7. YHEBHO-METOAUYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE
JAUCHUIIJINHBI

OcHoBHasn auteparypa (6ubruomexa Bil'y).

1. Kosanrun 10.A., Bonoraun 3.M. AynnotexHuka | DIeKTpOHHBIN pecype| :
Vuebnuk s By30B / KoBanrun H0.A., Bonoraun D.U. - M. : I'opsiyast 1uHus -
Tenexom. 2013. - http://www.studentlibrary.ru/book/ISBN97859912024 1 1.html

2. Ommnenreiitm A., [lladep P. Lludposas o6paborka curnanos [ DaexTpoHHbIH pecypc|
/ Onnenreiim A., Illagep P. - M3nanue 3-e, ucnpasientoe. - M. : Texnocdepa,
2012.-1048 c. - ISBN 978-5-94836-329
http://www.studentlibrary.ru/book/ISBN9785948363295.html

3. Tamsuxosckuii B.W. I{uppopas o6paboTka curnanos [ nekTponHsli pecype| / B.A.
I'amzukoBckuit - M. : COJIOH-TIPECC, 2015. - 766 c. - ISBN 978-5-91359-117-3.
http://www.studentlibrary.ru/book/ISBN9785913591173.html

4. Toncaiec P., Bync P. llupposas o6paboTka H306paxenuit [ JeKTpoHHbIH pecypc|
/ Toncanec P., Bync P. - 3nanue 3-e, ucnpasienHoe U JONOIHEHHOE. - M. :
Texnocdepa, 2012. http://www.studentlibrary.ru/book/ISBN9785948363318.html

Jlono/iHuTE/IbHAS IMTEpaTypAa.

1. HccnenoBanue anropuTMoB 00paboTKH cUrHaioB B cucteMe Matlab: MeTo.
yKasaHus K jaboparopubiM paboram/ E.K.JleBun; Biagum. roc. yu-1.- Bnagumup:
W3n-Bo Bagum. roc. yu-ta, 2011.-78 c.
http://e.lib.vIsu.ru:80/handle/123456789/3046

2. [IBopxosuu B.II., /Ieopkosuy A.B. IludpoBsie Bu1eonHGOPMATHOHHBIE CHCTEMBI
(Teopus ¥ npakTuka) [ nekTpoHHbIi pecypce] / JIBopkosuy B.I1., JIBopkosuu A.B. -
M. : Texnocdepa, 2012. -
http://www.studentlibrary.ru/book/ISBN9785948363363.html

3. Axmaz, X. M. Beenenue B inpoByro 06paboTKy peyeBbIX CUTHANIOB: Y4eOHOe
nocobue / X. M. Axman, B. @. Xupkos; Biagum. roc. yu - T . — Bnagumup: Usg -
BO Biiagum . roc . yu - ta, 2007. — 192 ¢ . — ISBN 5-89368-751-5.
http://e.lib.vIsu.ru/bitstream/123456789/1171/3/01116.pdf

4. Cepruesxo, A. b.. lludpopas 06paGoTka CHrHaIOB : yueGHOE TOCOGHE ISl BY30B
1o HanpasneHuio "NHpopmaTuka u BeraucuTenbHas Texuuka" / A. b. Cepruenko
— 2-e u31. — Cankr-Ilerep6ypr : ITurep, 2007 .— 750 c. : un., Tabx1., rpad. —
(YueOnuk st By30B) .— BuGnuorp.: c. 724.
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OTeyecTBEHHDIE Ky PHAJIBI:

e PannoTexHuka;

¢ PajoTexHuKa U 3JIEKTPOHMKA;

e [IpuGopbI U TeXHUKA IKCIIEPUMEHTA;

e [[udpoBas 06paboTKa CHIHAJIOB.

3apybeskHbIe KypHAJIBLIL:

e [EEE Transactions on Communications;

e [EEE Transactions on Signal Processing;

¢ I[EEE Transactions on Instrumentation and Measurement.

8. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCIUIIJINMHDBI



MarepuabHO-TeXHHUECKOE 0OeCIeUeHHe TUCIMILTMHBI BKITIOYAeT:
e KadeapaitbHble MyIbTHMEAUMHBIE cpeacTBa (ayd. 301-3 u 335-3);
e 00opyA0OBaHUE CEUATM3UPOBAaHHOM Jabopatopu (304-3);
e mporpammHas cpeaa Matlab.

Pabouast nmporpamMmma JIUCHUILUIMHBI COCTaB/IeHA B cOOTBeTCTBUHU ¢ TpeboBanusmu ®I'OC BO no
HanpasieHuto 11.03.01 «Paguorexunuka»
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