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1 Ilesu ocBOCHHUSA AMCIHUIINHBI

Lenbto npenojiaBaHus AUCHUIUIMHBI SIBJISETCS OCBOGHUE YYALTUMUCS OJHUM U3 OCHOBHBIX
pa3znenoB mudpoBoit 006padboTku curHanos: "OOHapyXeHHe U QUIbTpAIHsS CUTHATIOB B HEPa3py-
1IakoIeM KOHTposie”.

3amauaMy M3ydeHHs JAHHOW NUCHUIUTHHBI ABIsIOTCS. IlpnoOperenue mpeacraBieHuit 00
00J1acTH HCTONB30BAHMS COBPEMEHHBIX METOJ0B IU(PPOBOH 00pabOTKM CUTHANIOB U HU300paxe-
HUM B TEXHUKE U HAYKE.

OBnaseHre MeTo/laMU FeHEepPUPOBaHUS Pa3IMUHBIX 2D JeTepMUHUPOBAHHBIX U CIy4YailHBIX
curnanoB. OnpenencHue GyHKIIMOHATBHBIX XapaKTEPUCTUK CUTHAJIOB M UX TOYEUHBIX OIICHOK: 1)
GbyHKIMS pacrpefiesieHus] OpJIMHAT CUTHAJA; 2) aBTOKOPPENSUOHHAs (DYyHKUUS; 3) SHEpreTHye-
CKUH CHEKTp curHaina; 4) BEWBIETHBIC CIEKTPHI; 5) (paKTanbHble XapaKTEPUCTHUKU CHTHAja .
OrneHka TOYHOCTH OIpeNeIeHHs] 3TUX XapaKTePUCTUK. YBEPEHHOE OBJIAJICHHE METOJAAMU KOM-
NBIOTEPHONW MAaTEMAaTHUKH JIJIsl OCYIIECTBICHHSI OTEPAlliy CBEPTKH M HCIOIB30BAHUS PA3ITMIHBIX
OKOH U (DPUIIbTPOB JJIsl aHAJIM3a CUTHAJIOB.

Ognagenne MeTo1aMu reoMeTpudeckre npeodpasosanus 3D pacTpoBbIX H300pakeHU,
pa3IMYHBIMHU MeToAaMHU (GUIbTpaluu n3o0paxenuii. Onpenenenue napaMmerpoB 00bekToB RGB
n300paxeHus (II0MaaAeH, pauycoB, SKCIICHTPUCUTETOB OOBEKTOB M IIOCTPOCHHUE THCTOTPAMMBI
UX pacrlpe/esieHus, olpeieTeHIe Yucia 00beKTOB, OMPeIe]IeHHe OTHOIICHUS] CYMMapHOi I110-
1aiu 00BEKTOB K TUIOIIA TN Kaapa)

JleMoHCTpanust 5TUX YMEHHI IPU KypCOBOM U AUILLIOMHOM IPOEKTUPOBAHUU CUCTEM I10
00Hapy>KEHHIO U (PUIIBTPALIUU CUTHAJIOB.

2 MecTO IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMbl OATOTOBKH 0aKkajiaBpa

Jucuunnuna "O6HapyxeHre U (puiabTpalys CUTHAIOB B Hepa3pyllaroieM KoHTpose”
BXOJIT B BAPHATHBHYIO YacTh 00ka 1 0Opa3oBaTeabHOM MPOrpaMMBI IO HATPABJICHUIO TOATO-
ToBKH «IIpubopoctpoenune» npoduis "IIpruOopsl 1 METOIbI KOHTPOJIS Ka4eCTBA U JUATHOCTHKY .

Jnist m3ydeHus TUCIUITIMHBI HEOOXOJMMBI 3HAHHS, YMEHUS, HaBbIKH, C(HOPMUPOBAHHEIEC B
pe3yibTaTe U3y4eHUs AUCLUIUINH: «(pHU3UKa», «MaTeMaTUKay», «MHpOopMaTUKa U UHPOPMALIUOH-
HBIE TEXHOJIOTUIY, «()U3MUYECKHE OCHOBBI MOIYYECHUSI WHPOPMALUN», «METPOJIOTHS H CPEICTBA
U3MEpPEHUIl», «OCHOBBI MPOEKTUPOBAHUS PUOOPOB U CUCTEM», «0OpabOTKa 3KCIIEPUMEHTAIBHBIX
IaHHBIX Ha DBMy.

3HaHUs, yMEHUs, HABBIKHU, NIOJY4YE€HHBIE NTPH U3YYCHUH JTAHHOM JUCLUIUIMHBI, Oy1yT HE0O-
XOJIMIMBI TIPU pa3pabOTKe HOBBIX W HMCIIOJIB30BAaHUH CYIIECTBYIOMIMX CPEJICTB HEpa3pyIIAIOLIETO
KOHTPOJISL M TUarHOCTUKHU. B 31moxy nudpoBbIX TEXHOIOTHI M aKTUBHOTO HCIOJIb30BAHUSA KOM-
IBIOTEPHON MAaTEeMAaTHKU 3HAHUS M YMEHHS B 9TOW 00JIACTH CIIEAYeT CUYMTATh OA30BBIMHU IS CIIe-
UaNUCTOB pudopocTpoeHus "IIpubGopsl 1 METOIbI KOHTPOJIS KAUuecTBa U IUArHOCTUKH .

3 KomnereHuuu  olOyvamomerocs, ¢opmMupyeMbie B pe3yJbTaTe  OCBOCHHUS
AUCHUILIMHBI (MoayJisi) ""OOHapy:KeHHe U pUIbTPaNUs CHTHAJI0B B Hepa3pyliawieM KOH-
TpoJie” U MJIaHUpyeMble pe3yJibTaThl 00y4eHus "

B pesynbrate ocBoeHus nucuuIuinebl "OO0HapykeHre U GUIbTpalys CUTHAJIOB B He-
paspylaromeM KOHTpose” o0ydaroluiics JomKeH 001a1aTh CIeAYIOIUMU KOMIIETeHIUAMU:



CTpyKTYpHBIN SJIEMEHT

[Tnanupyembie pe3ynbTaThl 00yYUCHHUS
KOMIICTCHITUHI Py pesy. y4

IIK-2 I'0TOBHOCTBHIO K MAaTEeMaTHYe€CKOMY MO/IEJIMPOBAHHIO MIPOLIECCOB U 00BEKTOB NMPUO0-
POCTPOEHHUSA M UX UCCJIEIOBAHNIO HA 0a3e CTAHIAPTHBIX MAKEeTOB ABTOMATU3UPOBAHHOI0
NPOEKTUPOBAHHUS M CAMOCTOSATEILHO Pa3padOTAHHBIX IPOTPAMMHBIX IPOIYKTOB

3HaTh e  Poub u 3agaun nudpoBoii 00pabOTKU CUTHAIIOB
e [IporpammHOe oOecrieueHuUe MO MPOCSKTUPOBAHHUIO PA3THYHBIX IU(POBBIX
(GuUIbTPOB.
o CoBpeMeHHBIC TPUEMBI 00PAOOTKH CIIOKHBIX CUTHAJIOB M H300PaKEHUN
YmeTb: e Ompenenstb QyHKIIMOHAIBHBIC XapaKTEPUCTUKU CUTHAIOB U OIICHUBATh

TOYHOCTb UX OMPEJICTCHUS
e [IpoextupoBarh pa3nuyHbIC UPPOBBIE (DUILTPHI MO PErJaMEHTHPOBAH-
HBIM XapaKTEPUCTHKAM.
e PaspabarbiBaTh MPOrpaMMHbIE TPOAYKTHI MO (UIBTPAIUM U CXKATUIO MH-
(hopMaIMOHHBIX TOTOKOB.

Branets: e KOMIIBIOTEPHBIMHA HAaBBIKAMH Pa3pabOTKH MPOTPaMM IO CIIEKTPAILHOMY
aHAJU3y U TPOCKTHPOBAHUIO (DHIIBTPOB.

e [IpakTHUeCKMMHU HaBBIKAMHU CO3/1aHHS IPOrPAMMHBIX IPOAYKTOB II0 MO-
JITUPOBAHMIO Pa3IMYHBIX CUTHAIOB U METOJaMHU UX (PUIIbTpALUU

e [IpakTMYecKMMM HaBBIKAMHU IOJCOCIMHEHUS COBPEMEHHOM aImaparypsl K
KOMIBIOTEPHBIM CUCTEMAM.

IIK-3 Cnoco0HOCTHI0 K NPOBEACHUI0 M3MEPEeHHIl U UCCIeJ0BAHUSA PA3JIMYHBIX 00bEKTOB M0
3aIaHHOI MeTOMKe

3HaTb MATLAB 16
¢ Signal Processing Toolbox;
e Statistics Toolbox

e Control System Toolbox
e Wavelet Toolbox

YmeThb e PaszpabarbIBaTh NMpocTeiline NporpaMMHbIe MPOAYKTHI 10 0OHAPYKEHUIO
Jne(eKTHBIX HEOTHOPOAHOCTEN B CUTHAJIE

e PaspabarbiBaTh NpoCTEHIINE NPOrpaMMHBIE MPOAYKTHI IO 00paboTKe
U300paKeHUH.

e PazpabarbiBaTh NMpPOrpaMMHBIE MPOAYKTHI 10 OOHApPYKEHHIO Ae()EKTHBIX
HEOJHOPOJIHOCTEMN C MOMOIIBIO BEMBIIET TEXHOJIOTHI

Branets e [IpakTHyecKMMHU HaBBIKAMHM CO3[aHUS MPOTPAMMHOIrO MPOIYKTa MO 00-
HapyxeHHIo 1 punbTpanuu 2D curnanos B Hepa3pylaromeM KOHTpOoJIe

e [IpakTHyeckMMH HaBBIKAMHU CO3JaHMs MPOrPAMMHOTO MPOAYKTa MO 00-
HapyxeHHto 1 punsTpanuu 3D curnanos B HepaspylaromeM KOHTPoJIe

e [IpakTHyeckMMH HaBBIKAMHU CO3JaHMs MPOrPAMMHOTO MPOAYKTa MO 00-
HapyXeHHo 1 GuipTpanmu 4D curHanoB B Hepa3pymaoieM KOHTpoJie




4  CTpyKTypa U cofepKaHue JUCHUILIHHBI

Obwas mpyooemrxocms OuCyuniIunbl cocmasisem 1 3auemusix eOunuy 252 akao. 4acos, 6 mom yucie:

— kowmaxmuas paboma — 123,75 akao. wacos:
— ayoumopnas — 120 axao. uacos,
— gHeayoumopHas — 3,15 akao. yacos
- camocmosimenvras paboma — 128,25 axao. yacos;

— Gopma Konmpoas - 3a4ém, 3a4ém c OYeHKOU, Kypcoeas paboma
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1. Knaccuyeckue npeacrasJieHUsi 0 CUTHAJIe. 711 2 8 |Co3nanue [ToBepka npo- |IIK-
1.1 Onpenenenue curHana, Kak (YHKIMM BpPEMEHHM MU MPOCTPAH- IporpaMM-  |TPaMMHOTO 2,3-
CTBEHHBIX KOOPJMHAT. HOTO IIpO- IPOAYKTa CTY- |3yB
1.2 ®opmymna Teiinopa 115 pa3inoKeHUs CUTHAIA B TOUYKE. JIYKTa 10 JIEHTA MPEeTo-
1.3 ®a3oBble NOPTPETHI CUTHAIOB. TEME 3aHATHUSA | 1aBaTeIEM
1.4 Ocobble Touku (azoBoro noptpera. [loHATHUS 00 YyCTONYMBBIX
COCTOSIHUSIX.
2. HavaabHble npeacrasiienust o DSP. 7 11 2 8 |Co3nmanue [ToBepka npo- |IIK-
2.1 a) Juckperuzanus currana. llar auckperusanuu. Yacrora Haii- [IpOrpamMMm-  |TpaMMHOTO 2,3-
kBucta. b)KBanroBanue curnana. [llar kBantoBanus. C) Onpenerne- HOTO Tpo- MPOJYKTa CTy- |3yB
HUe U(POBOro CUTHAA. IYKTa 110 JIEHTA MPENo-
2.2 Obnactu mpuMmeHeHUsT nu(poBoi 00padoTku curnamon. [Ipume- TE€ME 3aHSTHUA | 1aBaTeIeM
pbl npumeHenus DSP.
2.3 JloctounctBa u HemocTaTku DSP
3. MoaenupoBaHHe TrAapMOHMYECKHX CUTHAJIOB. 711 2 8 |Co3nanue [ToBepka npo- |IIK-
3.1 Tpu MmaremMaTnyecKue MOJIETIN CUTHAJIOB: JETEPMUHUPOBAHHBIE, [IpOrpamMM-  |[TPaMMHOTO 2,3-
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cirydaitHele, (hpaKTaabHBIC. HOTO TIPO- IPOAYKTa CTY- |3YB
3.2 I'enepupoBaHre TapMOHUYECKUX CUTHAIIOB. XapaKTEPUCTUKH IYKTa IO JICHTA MPeno-
rapMOHUYECKUX CUTHAJIOB. TEME 3aHSATHS | TaBaTelIeM
3.3I'enepupoBaHre MOAYIHUPOBAHHBIX CUTHAJIOB
3.3.1 I'erepupoBaHre aMILTUTYIHO-MOTYTUPOBAHHBIX CUTHAIOB. Mc-
M0JIb30BAHKE ITHX CUTHAJIOB B TEXHHKE.
3.3.2 I'erepupoBaHre YaCTOTHO-MOYJTMPOBAHHBIX CUTHAJIOB. Mc-
MOJIb30BAHKE ITHX CUTHAJIOB B TEXHHKE.
2.3.3 T'eneparnus (Hpa3zoBO-MOyIMPOBAHHBIX cUTHAIOB. Mcmoap30Ba-
HUE 3TUX CUTHAJIOB B TEXHUKE.
4. MoHOMMITYJIBCBI 711 2 8 |Co3nanue [ToBepka npo- |IIK-
4.1 Tpu MaTeMaTHYECKNE MOJICTH CUTHAJIOB: JIETEPMUHUPOBAHHEIE, nporpaMMm-  |TPaMMHOTO 2,3-
ciyuaitHble, (hpaKTagbHbIE. HOT'O TIpo- IPOJAYKTa CTY- |3yB
4.2 Buapl MOHOUMITYJIBCOB. JIYKTa 10 JIEHTA MPEeTno-
4.3 XapakTepuCTUKH MOHOMMITYJIbCOB. TEMe 3aHATHS | 1aBaTelleM
4.4 I'enepupoBaHrE€ MOHOMMITYJIBCOB.
5. MaHunyasiuusi CUTHAJIOB. 7 11 2 8 |Co3nmanue [ToBepka npo- |IIK-
5.1 T'enepupoBaHre MaHMITYJTUPOBAHHBIX CUTHAJIOB. XapaKTepPUCTHU- nporpaMM-  |TPaMMHOTO 2,3-
KA MaHUITYJIHPOBAHHBIX CHTHAJIOB. HOTO TIPO- MPOAYKTA CTYy- |3yB
5.2 T'eHepupoBaHHE AaMIUIMTYIHO-MaHUITYJIMPOBAHHBIX CHTHAJIOB. JyKTa 10 JIeHTa Tperno-
Vcnonp30BaHNE 3TUX CUTHAJIOB B TEXHHUKE. TEME 3aHSTHS | TaBaTelIeM
5.3 I'eHepupoBaHHe YaCTOTHO- MAaHMITYJUPOBAHHBIX CUTHAJOB. Mc-
MOJIb30BaHME ITUX CUTHAJIOB B TEXHHKE.
5.4 T'eHepupoBaHME CUTHAIOB MPHU IIMPOTHO-UMIYJIBCHOH MOJYJIs-
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6. CBéprka. 7 11 2 8 |Co3nmanue [osepka npo- |I1K-
6.1 JIuneitnas cepTka. [Ipumepsl. nporpaMm-  |TPaMMHOTO 2,3-
6.2 Kpyrosas cBeptka. [Ipumepsi. HOTO TIpo- IPOAYKTa CTY- |3yB
6.3 CexunonHas cBéprka. [Ipumepsl IyKTa 10 JICHTa Mpero-
6.4 CBoiicTBa CBEPTKH. TEME 3aHSTHUs | 1aBaTEIEM
7. @yHKUMSA pacnpeaejieHusi opauHar curnaaa- ADF . 7 1| 2 8 |Co3nmanue [ToBepka npo- |I1K-
7.1 Onpenenenne GyHKIMH pacrpeaesieHIs] OpJUHAT CUTHAJIA IporpaMM-  |TPaMMHOTO 2,3-
B BUJI€ HOPMHPOBAHHOM I'MCTOTPAMMBI. HOT'O TIpo- IPOAYKTa CTY- |3yB
7.2 HndpoBbie OLIEHKH TUCTOTPAMMBI TI0 IIEHTPATbHBIM MOMEHTAM: TyKTa 110 JICHTa TPero-
a) CpeAHEMY 3HAYCHUIO <Z>; TEMe 3aHATHS | 1aBaTesleM
b) cpeaHemMy KBaipaTHYECKOMY PACIIPEICICHUIO SX;
¢) koappuuueHTy acummeTpuu A;
d) koaddurmenty skcrecca E.
7.3 O cucrematnyeckod M CiydaifHOW OmMOKax IMpH MOCTPOECHUH
rucrorpamm 1o f(z). Ilpumepsi.
8 ABTOKOppeasinnonHast pynkuus - ACF. 711 2 8 |Co3nanue [ToBepka npo- |IIK-
8.1 Ompenenenre aBTOKOPPEIAINOHHON (DYHKIIHSI ¢ TIOMOIIBIO OTIe- MPOrpaMM-  |TPaMMHOTO 2,3-
pauuu cBEPTKU. HOTO TpO- IPOAYKTa CTY- |3yB
8.2 Toueunsie onenkn ACF — uHTEpBaII KOPPEISIHIH T. TyKTa 110 JICHTa TIPero-
8.3 Ilorpemuoctu npu onpeaeneHuu ACF. TEME 3aHsTHs | 1aBaTeeM
9. Paapl ®YPBE 7 11| 2 8 |Co3nmanue [ToBepka npo- |T1K-
9.1 UnTerpanbHble MpeoOdpazoBaHUs MIPOrpaMM-  |TPaMMHOTO 2,3-
9.2 OproronanbHbIe 0a3MCHl QYHKIAN HOTO Ipo- MPOAYKTA CTY- |3YyB
9.3 O yacToTax M yucIie cilaraeMeix B psay Pypre JYKTa 110 JICHTa Iperno-
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9.4 Onpenenenue ko3 duneHToB psna Dypbe TEMe 3aHATHS | 1aBaTeIIeM
9.5 Mcnonp3oBanue psaaoB Dypbe B HAYKE U TEXHHKE.
10. IIpeo6pa3zoBanue ®YPBE 7 1| 2 8 |Co3nmanue [ToBepka npo- |I1K-
10.1 IIpeobpazoBanne ®YPBE kak mHTErpansHOe MpeoOpa3oBaHue IporpaMM-  |TPaMMHOTO 2,3-
¢ 0a3MCHBIMH TPUTOHOMETPUUECKUMH (PYHKIIUSIMHU HOTO TPO- IPOIYKTa CTY- |3yB
10.2 CpoiicTa nipeodpazoBanus Oyphe: JTyKTa 10 JIEHTa TIPETo-
a) TMHEHMHOCTh TeMe 3aHATHS | aBaTeIeM
b) caBur Bo BpemeHu B mpeodpazoBanue Oypbe
C) U3MEHEHUE MacIlTada BpeMeHu B peodpazoBanne Oypbe
d) muddepenippoBanne pyHKImU 1 npeodpaszoBanne Oypbe
€) uHTerpupoBanue GyHKIUU U npeodpasoBanre Pypne
f) ciexTp cBepTKH NBYX (yHKIMIL, TEOpEMa O CBEpPTKE.
g) CHEeKTp NpoU3BeACHU AIBYX (QYHKIUMI, TEOPEMA O CBEPTKE.
11. InckperHoe npeoop3oBanue Pypne 7 12| 2 8 |Co3nmanue [ToBepka mpo- |I1K-
11.1 Ipsimoe u oOpaTHOE TUCKPETHOE TIpeobpazoBanue Dypbe nporpamm- |TPaMMHOIO 2,3-
11.2 OxonnHoe mpeobpazoBanne Oypbe HOTO Mpo- MPOAYKTa CTYy- |3yB
11.3 Brictpoe npeobpa3oBanue Dypre JYKTa 10 JIeHTa Iperno-
11.4 O6nactu npumeHeHus mpeoOpa3zoBanusi Dypne TEME 3aHSTHUS | 1aBaTEIEM
12. ®yHkuus cnekTpaiabHoil MomHocTH - PSD. 711 2 8 |Co3nanue [ToBepka npo- |IIK-
12.1 Omnpenenenue GpyHKIUHN CIEKTPATHHON MOIITHOCTH C TTIOMOIIBIO MPOrpaMM-  |TPaMMHOTO 2,3-
OIepaluu CBEPTKHU. HOTO TpO- IPOAYKTa CTY- |3yB
12.2 Toueunsie onenku PSD — s dextrBHas mupuna crekrpa Af. JyKTa 10 JIEHTa IIpeno-
12.3 Torpeumrnoctu nipu onpeaenenun PSD . TEME 3aHsTHs | 1aBaTeeM
13. O cBs3u ACF u PSD 7 11 2 8 |Co3nmanue [ToBepka npo- |T1K-
13.1 O cBsizu ACF u PSD-¢popmyna Xununna — Bunepa. IIPOrpaMM-  |TPaMMHOTO 2,3-
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13.2 O cBs3u T u Af — cooTHOIIEHHE HEOIPEICTEHHOCTH. HOTO TIPO- MPOJIYKTa CTYy- |3YB
13.3 O6 3¢ dhekTUBHOCTH OIICHKH JETEPMUHUPOBAHHBIX U CIyYalHbBIX IYKTa IO JIEHTa TIPETo-
curHasioB ¢ nomoteto ACF u PSD TEME 3aHATHS | aBaTeIeM
14. CnexkTpaJjbHblil aHAIM3 7 11 2 8 |Co3nmanue [ToBepka npo- |IIK-
14.1 ®yukuMs crieKTpanbHON MIOTHOCTH MotHocTH PSD. nporpaMm-  |TPaMMHOTO 2,3-
14.2 Omnpenenenue criekrpa mourHocTr PSD mo quckpetrHomy nipeo0- HOTO IIPO- IIPOJIYKTA CTYy- |3YB
pazoBanuto Oypoe. [leprogorpamMmel. JYKTa IO JICHTA MPeno-
14.3 T'maBHBI Bompoc mpu mocTpoeHHH mepuonorpamm: "Kakoi TEME 3aHATHS | JaBaTeIeM
JUIMHBI JOJDKHBI OBITH CETMEHTHI?"
15 HemapamMeTpuuyeckue MeTOAbI CHEKTPAJBLHOI0 aHAJIM3A 7 1| 2 8 |Co3nmanue ITosepxka npo- |11K-
15.1 Moau¢unupoBaHHbIe IEPHOJOTPAMMBI IpPOrpaMM-  |TPaMMHOTO 2,3-
15.2 MMepuonorpammsr Welch HOTO TIPO- IPOJIYKTa CTY- |3yB
15.3 Tlepuogorpammsl Tomson JYKTa 110 JIEHTA MIPETo-
15.4 Cnektporpamma u €€ UCIOJIB30BAaHUE B TEXHUKE 2 | 4 S  |Teme 3aHATHS |AaBaTEIEM
15a ®pakTanbHble XapaKTePUCTHUKHU cUTHANa. OpakTanbHas
ctpykrypa curnana. Ceuenus [lyankape. Onpenenenne 2D u 3D
(bpakTaibHOI pa3MEpPHOCTH BO BPEMEHHOM M YaCTOTHOM IIPEJICTaB-
aeHu. O0 3QPeKTUBHOCTH OIEHKU (PAKTAIbHBIX XapaKTEPUCTHK.
HToro mo pazneny 7 18 36 125 3auér
16. JIuHeiiHble U HeJIMHeliHbIE CHCTEMBI. 8 | 3] 3 0.2 |Co3nanue [ToBepka npo- |IIK-
16.1 CpoiicTBa JIMHEHHBIX CUCTEM (OJTHOPOIHOCTD, aITATHBHOCTD, porpaMM-  |TPaMMHOTO 2,3-
C/IBUT'OBasi MHBAPUAHTHOCTh, CTAaTUUECKAs INHEHHOCTb, CHHYCOU- HOTO Ipo- IPOJAYKTa CTY- |3yB
JabHast BOCIIPOU3BOIMMOCTD ). TyKTa TI0 JICHTa TIPero-
16.2 TIpumepsl JIMHEHHBIX U HETMHEHHBIX CUCTEM. TEeMe 3aHSATHS | 1aBaTelleM
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AynutopHas - dopma TeKy- |,
KOHTAKTHAs § § LIEro E <
e pabora c ; Bt camo- KOHTPOJIS S -
Paznen/ tema 3 |(Bakam vacax)| & o . |ycneBaemoctu | & § Z
D — = . . 5 £ |CTOATE/NBHOM " S
O| EISEEE 6& paldoThI HDOMEK _ |5 5 5
EEEERE poMexRyTOd- | 5 7 2
S| 585 =5 HOJi aTTecTa- | 5 =
S8 olE o © % AU o
16.3 [Tpumepsl npeoOpa3oBaHHs HETMHEHHON CUCTEMBI B THHEHHYIO.
17 . lIpeoOpa3oBanusi B IMCKPETHBIX JUHEHHBIX CHCTEMAaX 8 [ 3| 3 0.2 |Co3nanue [ToBepka npo- |I1K-
17.1 VmnynbcHas xapakTepucTrka (BecoBas ¢pyHkuus) h(t) u mpe- IporpamMm- |TpaMMHOIO 2,3-
oOpa3oBaHue BO BPEMEHHOH 001acTu HOT'O TIPO- IPOJYKTa CTY- |3yB
17.2 Kosddunuent nepenaun H 1 npeodbpazoBanne B 4aCTOTHOH JyKTa 110 JICHTa IIPEno-
obmactu TeMe 3aHSATHS |1aBaTeIeM
17.3 JlocTonHCTBa U HEOCTATKU MPe0OPa3OBaHUi BO BPEMEHHOW 1
Y4aCTOTHOM 001acTsIX.
18. XapakTepucTuku GuibTPOB 8 [ 3| 3 0.2 |Co3nanue [ToBepka npo- |I1K-
18.1 Knaccuueckue GpuabTppl HU3KUX, BBICOKUX YacTOT, MOJIOCOBbIE OporpaMM-  |TPaMMHOIO 2,3-
U peXKEKTOPHBIEC (DUITBTPEI. HOTO TIPO- IPOAYKTa CTY- |3YB
18.2 N neanbHble GUIBTPHI U UX XaPAKTEPUCTUKH. JYKTa 110 JIEHTA MPETOo-
18.3 IludpoBbie GUIABTPHI M UX XAPAKTEPUCTHKH TEME 3aHATHS | 1aBaATEIEM
19. llpoexkTnpoBanue KUX ¢puabTpos. 8 | 3] 3 0.2 |Co3nanue [ToBepka npo- |IIK-
19.1 Kakoii ¢punbtp oTHOCHTBCS K Kiaccy KX ¢unbTpoB? MPOrpaMM-  |TPaMMHOTO 2,3-
19.2 TIpoextupoBanue KX GpuiibTpoB ¢ MOMOIIBIO OKOH HOT'O TIpo- IPOAYKTa CTY- |3yB
19.3 Onpenenenne aMIUTATYTHO-9aCTOTHO!N XapakTepuctuku KX JTyKTa TI0 JIEHTa TIPETo-
buIBTPOB TEMe 3aHSATHS | 1aBaTelleM
20. BeiiBieTnl 8 | 3] 3 0.3 |Co3nanue [ToBepka npo- |IIK-
20.1 Marepunckuii Beiisner ¥(t) (mother wavelet) nporpaMm-  [rpaMMHOTO  |2,3-
20.2 CemeiictBo BeiiBnetoB (wavelet family) HOTO TpO- IPOAYKTa CTY- |3yB
20.3 BeiiBnernas onepanus pacmupenus (dilation) TyKTa 110 JICHTa TPero-
20.4 BeiiBnernas onepaius TpaHcssinuu (translation) TeMe 3aHATHS | 1aBaTesleM
20.5 BeiiBner-nipeodpazosanue (Wavelet transform)
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20.6 KpaTHomacmTaOHBII aHATH3
21. BeiiBJiieT ¢puabTpanus. 8 [ 3| 3 0.4 |Co3znanue [ToBepka npo- |I1K-
21.1 Beiiner-dynkuus psi - y(t) u ckeitmunar-gynakuus phi - ¢(t) OporpaMM-  |TPaMMHOTO 2,3-
21.2 [IpoekTupoBaHKE BEWBIETHBIX (DHIBTPOB HOT'O TPO- IPOJYKTA CTY- |3yB
21.3 BeiiBneTHble GUIBTPHI U1 OYHUCTKH OT IIyMa JYKTa 110 JICHTa TPero-
TeMe 3aHSTHS | 1aBaTeIeM
22 PactpoBble H300paskeHHsl. 8 | 3] 3 0.2 |Co3nanue [osepka npo- |I1K-
22.1 Ilukcens. OnTUMaIbHBIE pa3Mepbl H300pakeHUs. IpOrpaMM-  |TPaMMHOTO 2,3-
22.2Tumnbl n300paxkeHuit (OMHapHBIE, TOTYTOHOBBIE, TATUTPOBHIE, HOTO IpO- IIPOJIYKTa CTy- |3YB
RGB) JYKTa 110 JIEHTA MPETOo-
22.3 YpOoBHM UHTEHCUBHOCTH MTUKCeNEH (riryOnHa 11BeTa) TEME 3aHATHS | 1aBaTeIeM
22 .4 11geroBoe mpoctpanctBo - CIE XYZ — 3 -koMnoHeHTHast
nBeroBas Moueins RGB
22.5 Paspenienue n3zo0paxeHus. Mupsl.
22.6 OCHOBHBIE KaUeCTBEHHBIE XapaKTEPUCTHKH (POTO M KMHO arma-
paTypbl
23 XapakTepUCTHKHU YPOBHEl HHTEHCUBHOCTEH MuKcesiei 8 [ 3| 3 0.25 |Co3nmanue [ToBepka npo- |I1K-
23.1 Co3nanue tectoBoro RGB 1 nomayToHOBOr0 N300paXkeHHs MIPOrpaMM-  |TPaMMHOTO 2,3-
23.2 'ucrorpamMmmMa HHTEHCUBHOCTH IMHUKCENIeH H e€ U POBHIC OICH- HOTO TIPO- TPOJIYKTa CTY- |3yB
KU (cpenHee, cpeiHee KBapaTHYeCKOe OTKIIOHEHUE, SHTPONHS HH- JyKTa 10 JIeHTa Tperno-
TEHCHBHOCTH TTUKCEIIEH) TEME 3aHSATHS | TaBaTelIeM
23.3 Ilpoduau MHTEHCUBHOCTH
24 TIpeodpa3oBaHue N300pakeHU i 8 | 2| 2 0.4 |Co3nmanue [Tosepka mpo- |T1K-
24.1 T'eomerpuueckue mnpeoOpasoBaHusi n3obpakeHuil (YcraHOBKa IIPOrpaMM-  |TPaMMHOTO 2,3-
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AymuTopHas - dopma TeKy- |,
KOHTAKTHAs § § LIEro E <
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oceil. Beipeska ¢parmenra. Vi3mMeHnenune pazmMepoB nukcenos. MHTep- HOTO IIPO- IIPOJIYKTa CTYy- |3YB
noJisityst. [ToBopoT n3o0paskeHus) JYKTa 110 JICHTa TIPEeIo-
24.2 Y nydiieHue BU3yalIbHOTO KadecTBa n3o0paxkenuit (\M3menenue TEME 3aHTHUA |1aBaTeIEM
SIPKOCTH M300pakeHHs. BripaBHHBaHUE TUCTOTpaMMbl. 3MeHeHne
pacripeieieHus MHTEHCUBHOCTU muKcenel. [loBbleHne pe3KocTH)
25 OuabTpanus U300pakeHuit 8 |2 2 0.2 |Co3nanue [ToBepka npo- |IIK-
25.1 TecroBble 3aTyMIICHHBIE H300paXKEHUS nporpaMm-  |TPaMMHOTO 2,3-
25.2 Bunsl Macok st GUIbTpauy 1300pakeHUN HOTO TIPO- MPOJIYKTa CTYy- |3YB
25.3 OunbTpanus Kak CBEPTKA MATPHUI] N300paKCHUS U MaCKU (HUITh- JIYKTa 10 JIEHTA MPEeTno-
Tpa. TEeMe 3aHATHS | aBaTeleM
26 Cnenuduyeckue BH/AbI PUIBLTPALMU U300paKeHUI 8 |2 2 0.3 |Co3nanue [ToBepka npo- |IIK-
26.1Menunannast GruIbTpamus porpaMM-  |TPaMMHOTO 2,3-
26.2PanroBas GpuibTparus HOTO IIPO- MPOJIYKTa CTYy- |3YB
26.3A mantuBHas GuibTpanys Bunepa JTyKTa TI0 JIEHTa TIPETo-
TEeMe 3aHATHS | aBaTeleM
27 Onpenenenue napaMmeTpoB 00bekToB RGB u300pakenust 8 [ 3| 3 0.4 |Co3nmanue ITosepka mpo- |T1K-
a) MJIOIAa/Iel U TOCTPOCHUE TUCTOTPAMMBI UX paclpeeieHus OporpaMM-  |TPaMMHOTO 2,3-
b) paarycoB 1 MOCTPOCHUE THCTOIPAMMBI MX PACTIPEICIICHUS PAINYy- HOTO TIPO- IPOAYKTa CTY- |3YB
COB JyKTa 10 JICHTA MPETo-
C) PKCIICHTPHCUTETOB U IMIOCTPOSHHNE THCTOTPAMMBI UX pacrpeiene- TEME 3aHSATHS | TaBaTelIeM
HUS
d) onpenenenue yrciaa 0ObEKTOB
€) orpe/ieNieHne OTHOIIEHUsI CyMMapHO! IUIOIAAu 00BEKTOB K ILIO-
11 Kaspa
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5 Oo6pa3oBaTte/ibHbIe M HHPOPMALMOHHbIE TEXHOJIOTUH

Pesynbrar ocBoeHms aucuuiuinabl «OOHapy)eHUe U GUIBTPAIUs CUTHATIOBY» — (hopMHu-
poBanue y crynentoB komrereHnuii [1K-2, I1K-3, npencrapnsromux codboii AMHAMUYHYIO COBO-
KYITHOCTh 3HAHWW, YMEHUM U HABBIKOB, KOTOPYIO CTYACHT MOXKET MPOJAEMOHCTPUPOBATH IOCIE
3aBepIICHUs] JaHHOW YacTu 00pa30BaTEIbHON MPOrpamMMmBbl.

s popMupOBaHUST ITUX KOMIIETEHIIMH M peaau3aliu MPelyCMOTPEHHBIX BUIOB y4eO0-
HOM paboThl, B yueOHOM MpoIlecce B KadecTBE OOpa30BATEIbHBIX TEXHOJIOTUN HCIOJIb3YIOTCS
mpaouyuoOHHas 1 MO0y 1bHO-KOMNEMEeHMHOCMHAA TEXHOJIOTHH.

VY4eOHble 3aHATHS IPOBOJSATCS B BUJE:

1) nexumii:

®  0030pHbIX — JUI CUCTEMATU3ALUU U 3aKPEIICHUS 3HAaHUH 110 AUCLUIIIIMHE
®  uH@OpMaAYUOHHBIX — IS O3HAKOMJICHHS CO CTaHJapTaMU U CIIPaBOYHON MH(OpMaIien
®  npobremHelX — Ui Pa3BUTHUS UCCIIEI0BATEIbCKUX HAaBBIKOB U M3Y4YEHMs CIIOCOOOB pele-

HUS 33]1a4.

Jlexunu MPOBOASTCS B TOTOYHBIX ayAUTOPHUSAX C IPUMEHEHUEM JIEMOHCTPAIU, KOMITbIO-
TEPHBIX CUMYIIALUNA U KOMIBIOTEPHBIX MPE3CHTALIMA.

2) JlaGopaTopHbIX padoT

B Teuenue 1abopaTopHOro NpakTUKyMa CTYACHT BBINOIHAET PaOOThI 110 H3YUYEHHIO U BbI-
MIOJTHEHUIO 33J]aHU{ TI0 COCTABIICHHUIO aJlTOPUTMOB W HAIMCAHUIO MporpamMM. YacTHYHO JaHHBIE
IPEOCTABIIAIOTCS IpenojaBareiaeM, YaCTUYHO — MOJArOTaBIMBAIOTCS CTYy/I€HTaMU BO BpeMs ca-
MOCTOATENBbHOM paboThl. CTyIeHTHI pa3eneHsl Ha Opurazsl He Oonee 4-x yenosek. [lepen Haua-
JIOM BBINOJIHEHMSI JTaOOpaTOpHOI paboOThl IpenogaBaresb J0JKEH MPOBEPUTH JOMAILHIOK MOJ-
TOTOBKY cTyneHTa. [lanee mpemnonaBaTens 0OBSICHIET, KAKUM HHCTPYMEHTAPHEM HCIOIb3yEeMOTO
IPOrPaMMHOr0 NakeTa He0OXOAWMO BOCIIOJIb30BAThCs, yYKa3blBaeT Ha Hambosee 3(pdeKkTuBHbIE
METO/BI 00pabOTKH W3ydaeMoro Thra JaHHBIX. CTYACHTHI BHITOJIHSIOT MPOrPaMMHUPOBAHUE, JIe-
Ja10T BBIBOJIBI.

B nponecce obyuenus ucnonp3yrorcss YueOHo-Brruucnurensusii Lentp MI'TY, yHu-
BepcalbHas MHTErPUPOBaHHAs cucTeMa KomibloTepHo Mmarematnkn MATLAB (B 6a30Boi
KOMIJIEKTAITUH ).

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIuXxcst

IMoaroroBka Kk J1aGopaTopHbIM padoTam
JlaHHBIN BUJ CaMOCTOSATENBHON PabOTHI MpEnoIaraeT cCaMOCTOATEIbHYIO MPOPadOTKy 00yUaro-
HIUMCSI METOIMYECKOTO OMHMCAHUS JIA00OPATOPHBIX PaldoT.
[Tocne mpoBeeHUs! KOMITBIOTEPHOTO SKCIIEPUMEHTa 00yJaroUiCcs HA OCHOBAaHUH METOAMYECKO-
ro OMHcaHus 1ab0paTOpHOI pabOThl CaMOCTOSATENBHO IPOBOAUT 00PaOOTKY JaHHBIX U TOTOBUT
OTYET 1o padoTe.
IIpumepnvie mpebosanus kK omuemy no 1ad0pamopHuiM pabomam:
B otder o naboparopHoit paboTe JOKHBI ObITh BKIFOUEHBI CIIEAYIONIUE MTYHKTHI:
— Ha3BaHHE JTaOOPATOPHOU PabOTHI;
—  1enb paboThI;
— OITMCaHHWe MaTeMaTHYECKOW MOJIENN MCCIIEeyeMOTO OIS,
—  pe3ynbTaThl KOMIBIOTEPHOTO DKCIIEPUMEHTA;
—  aHau3 pe3yJbTaTOB padOTHI,
—  BBIBOJIBI.
Tpebosanust kK coOepIHCanHUIo OMOENbHLIX Yacmeti omuyema 6 1aOopamopHot pabome:
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Onucanue mamemamuyeckou Mmooenu ucciedyemozo nois. B naHHoM paszzaene He0OXOAMMO OIH-
caThb MOJHYIO CHCTEMY (PU3MKO-MaTeMaTHYECKIX YPaBHEHUH, MOICTHPYIOLINX HUCCIIeTyeMOoe
noJe.

Pezynomamur komnvromeprozo sxcnepumenma. B 3Tom pazaese npuBOIATCS HENOCPEICTBEHHO
pe3yJbTaThl, IOJyYEHHBIEC B PE3yJIbTaTe KOMIIBIOTEPHOTO MOJICIIMPOBAHUS ONIPEICIICHHbIE (3Ha-
YeHUs BEIMYMH, Tpaduku, Tabnuiel, Auarpammsl). O0s13aTeIbHO HEOOXOIMMO OLIEHUTH 001aCTh
MPUMEHUMOCTH MOJTYYEHHBIX PE3YJIbTaTOB.

Ananus pezynomamos pabomul. Pa3nen oryera JOIDKEH CONEPKaTh MOJAPOOHBIN aHAIN3 MOJTY-
YEHHBIX PE3yJIbTaTOB, UHTEPIPETAIMIO ATUX PE3YyIbTaTOB HA OCHOBE (PU3NUYECKUX 3aKOoHOB. Cie-
JyeT CPaBHHUTD MOJTYYCHHBIE PE3YIIbTAThI C U3BECTHBIMHU JIUTEPATYPHBIMH JTaHHBIMH, OOCYIUTH UX
COOTBETCTBUE CYIIECTBYIOIIUM TEOPETHUECKUM MoiessiM. Eciu oOHapykeHO HECOOTBETCTBHE
MOJYYEHHBIX PE3yJIbTaTOB M TEOPETHUECKUX PACUETOB UJIH JTUTEPATYPHBIX TaHHBIX, HEOOXOIUMO
00CyIUTh BO3MOXKHBIE MIPUYMHBI ITUX HECOOTBETCTBHIA.

Bwv1600. B BbIBOJIE KpaTKO M3JIaraloTcs pe3yiabTaThl padOThI, UX 3aBUCUMOCTH OT YCJIIOBUM WITH
BBIOpaHHOW pacueTHOW MOJIEIH, YKa3bIBa€TCsl MX COOTBETCTBUE MIIM HECOOTBETCTBHUE (PU3MUe-
CKUM 3aKOHAaM M TEOPETHYECKIUM MOJIEIISIM, BO3MOXHBIE IPHYNHBI HECOOTBETCTBHSI.

IMoaroroBka Kk KypcoBoii padore

OHa coziep>KUT BBEACHHE C TOCTAHOBKOM MMOCTABICHHOM 3aa4u.

3arem cienyer npe3eHTaus ¢ pACCMOTPEHHEM 00JIacTe MPUMEHUMOCTH JaHHOH nugpo-
BOW TEXHOJIOTHH.

[To naauBHaYyanbHOMY 3a1aHuI0 B rpaduueckom uaTepdeiice GUI B cpene MATLAB co-
31a€TCsl TEHEPATOP TECTOBBIX CUTHAJIOB C aBTOMATHYECKUM OIpPEeTIeHUEM ero (yHKIIMOHATbHBIX
XapaKTEPUCTHK U UX TOYEUHBIX OL[EHOK.

Crenyromast yacTb KypcoBOi pabOThl COAEPIKUT MPOEKTUPOBAaHUE (DPUIIBTPOB JAJIS BBIAETIE-
HUS U3 3alTyMJICHHOT'O CUTHAJIa HE00X0IUMON HH(POPMAIIHH.

B 3akiroueHun yka3bpIBaeTCsl T€ CTOPOHBI KypCOBOM pabOThI, KOTOPbIE MOXHO OTHECTH K
MOHSTHUIO HOBU3HBI HAYYHOW WJIM TEXHOJIOTUYECKON pabOTHI.

PaGora 3akanunBaeTcs MPUIOKEHUEM B BUJIE JTUCTUHTA TPOTPaMM U COBPEMEHHOTO CITH-
CKa MCTI0JIb3YEMbIX UCTOYHUKOB

Ilepeyenb TeM 1a00pPaTOPHBIX 3aHATHI

7 cemecTp

1 ['eneprpoBaHue MEPUOANIECKUX, TAPMOHUYECKHX, TOJTUTAPMOHIUYECKUX CUTHAJIOB,,
CUTHAJIOB MPHU aMIUIMTYIHON, YaCTOTHOM M (pa30BOI MOIYIISAIIMH, CUTHAJIOB PU aAMILIH-
TYAHOW, YaCTOTHOW MAaHHUITYJISILIUEN, UMIYJIbCHBIX CUTHAJIOB

2 [TocTpoeHue rucTorpaMm pacnpeieleHus OpAMHAT CUTHAJIA U OTIpeiesieHue e€ Touey-
HBIX XapaKTEPUCTHK.

3 [TocTpoeHne aBTOKOPPENAMOHHON (DYHKIIMM CUTHAJA U ONpeesieHre e€ TOUeUHBIX
XapaKTEPUCTHK.

4 [TocTpoerne GyHKINU CIIEKTPAIEHON TUIOTHOCTH MOIIIHOCTH CHTHAJIA M OTIPE/ICIICHNE
€€ TOUEUHBIX XapPAKTEPUCTHUK.

5 [Tpsimoe u oOpatHOEe Dyphe Mpeodpa3zoBaHNE CUTHAJIA

6 CriekTpaibHBIN aHaINU3 CUTHAIOB. MonauuipoBanHble iepuoorpammsl, Ileproso-
rpamMMbl Welch. ITepuogorpammsl Tomson

7 Co3iaHue TecTOBOrO CUrHajla U3 IByX FapMOHMK, UMIYJIbCHOTO CUTHAJIA U IIYMA.

8 Pa6ora ¢ uarepdeticom B GUI. Co3nanne naTepdeiica 11t MOJICTUPOBAHUS TECTOBOTO
CUTHaJIa
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9 [TpoekTHpoBaHKE BEUBIECTHOTO (PUIBTPA JJIsl OYUCTKHU OT IIyMa

10 ITpoektupoBanne KX ¢unbTpoB 11 GuiabTpamy TECTOBOTO CUTHAIA
8 cemectp
1 MonenupoBanue 1ByMepHbIX curHanoB. [locTpoeHue ructorpaMm, KOppeIsiuOHHBIX
GYHKUUH ¥ CIEKTPaIbHBIX (YHKIUH IBYMEPHBIX CUTHAJIOB
2 Coznanne tecroBoro RGB u nmonmyronoBoro u3zobpaxenus I[loctpoenue rucrorpamMm

WHTCHCUBHOCTH TMHKCENel U e€ nudpoBbie OLICHKH (CpeaHee, CPpeIHee KBaIpaTHIECKOE
OTKJIOHEHUE, SHTPOIUSI MHTEHCUBHOCTH MHKcelnei) OnpenencHne npoQuiieii HHTCH-
CHUBHOCTHU

3 I'eomerpuueckue npeodpazoBanus n3o0pakenuii (Y craHoBka oceid. Boipeska ¢parmen-
ta. I3Menenue pasmepoB nukcenoB. Marepnosus. [ToBopoT n3obpaxenus)
VYiydieHue BU3yallbHOTO KauecTBa n3oopaxenuil ((M3mMenenue sspkoctu n300pakeHus
BoipaBHuBanue ructorpaMMbl. Mi3MeHeHHe pacnipeieieHuss UHTEHCUBHOCTH ITHKCe-
neil. [loBbilieHNEe PE3KOCTH)

4 Hcnonp3oBanue 1ByMEpHBIX (PHIBTPOB I 00paboTKU u300pakeHuit (MenuanHas
¢mbTpanus PanroBas ¢punbrpanus AnantuBHas ¢uibTpanus Bunepa BeiiBnerHbie
GUIBTPHI JIs1 KOMIIPECCHH U OUUCTKU OT ITyMa.)

5 Ornpenenenne napamerpoB 00bekTOB RGB n300paxenus

a) TUIOIIAJICH U MIOCTPOCHUE TUCTOTPAMMBI X PacIpeIeICHUs

b) paanycoB u mocTpoeHue ruCTOrpaMMbl UX PaCIIpEICICHUS PAIHYCOB

C) SKCIICHTPUCHUTETOB U MIOCTPOCHUE TUCTOTPAMMBI UX paCIpe/ICIICHUS

d) ompenenenue yrciaa 00ObEKTOB

€) ompe/ielICHUEe OTHOUICHUSI CYMMapHOM TUIOIAAH 00BEKTOB K IUIOIIAIHN Kajpa

Ilepeyenns BOpPoOCOB A1 MOATOTOBKH K J1a00pPaTOPHBIM 3aHATHAM:
7 cemecTp

1. Onpenenenue curnana. Onpenenenue nuppoBoro curHana. O6gacTy NpuMeHeHus: Hu(pPoBoO
o0paboTku curnanoB-DSP./locronncTBa u HeqoctaTtku DSP.

2. Knaccugukanus curHanoB. MareMaTHUeCKUe MOJAETN CUTHAJIOB (JI€TepMHUHUPOBAHHBIH, CIy-
yaiiHbli, QpakTanbHblid). [IpumMepbl 1eTepMUHUPOBAHHBIX CUTHAJIOB (NEPUOAMYECKUE, TapMo-
HUYECKUE, MOJUTapMOHHYECKUE CUTHAIIbI,, CUTHAJIBI IPH aMIUIMTYAHOMN, YaCTOTHOW U (ha30BOMH
MOJYJISLIMU, CUTHAJIBI IPU aMIUTUTYAHON, YaCTOTHON MaHMITYJIALUEN, UMITYJIbCHbIE CUTHAJIbI).

3. Knaccudukanus curaangoB. MaremaTHueckie MOJIEIHM CUTHAIOB (JIeTepMUHUPOBAHHBIN, CITy-
qaifHbIl, (ppakTanbHbIi). [IpuMepsl ciiydaiiHbIX CUTHAJIOB C pa3HbIMU (DYHKLIHSAMHU pacipenesie-
HUS BBICOT HEPOBHOCTEH, C Pa3HBIMH KOPPEISALUOHHBIMUA QyHKIUSAMU. [Ipumeps! ppakTaabHbIX
CUTHAJIOB C pa3HON (hpakTanbHON Pa3MEPHOCTHIO.

4. Twucrorpamma OoTHOCHTENbHBIX 4acToT-ADF u e€ Toueuynble XxapakrtepucTuku: 1) cpenHee
apudmeTryeckoe 3HaUCHUE; 2) Cpe/lHee KBaIpaTHUECKOe OTKIOHEHUE BhIOOPKHU; 3)
KodppuureHT acummerpun; 4) koappuuueHT sKciecca.). OleHKka NOrpemHOoCTH ONpeaAeIeHNs
ADF (cucrematnueckas u cirydaifHast ommOKa).

5.ABtokoppernsuonnsle Gy ACFu e€ ToueuHast XapakTepUCTHKA (KOPPEISIUOHHBIA WH-
tepain). CoiictBa ACF: Onepanns onpenenenns ACF koppensnnonHo#i QyHKINH , KaK - OT1e-
paus cBépTku. CTallMOHapHBIE U 3PrOJUYECKHE CllydaliHble npouecchl. Kakue npoueccsl nin
curHaisl HamOoiee d¢¢dekruBHO omuchiBaeT ACF? CermeHTanus CHTHAJIAa W IOTPEITHOCTH
onpenenenust ACF.

6. NUnrerpanpHble npeoOpazoBanus. OproroHanbHOCTh GyHKUIUNA. OO0 OPTOroHaIbHOCTH TPHUTO-
HoMeTpuyecknx GyHkiuii. O6 OPTOroHAIILHOCTH HKCIOHEHIMATIBHBIX QyHKIMH. P dypre. O
4acToTax M 4ucie ciaaraeMbix B psay Oypoe.
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7. IlpeobpazoBanue dypre. OpuruHan u 06pa3 B mpeodpazoBanun Pypre. Teopema [lnanmepe-
ns1. CpoiictBa nipeobpazoBanust dypee (JInHEHHOCTD, CABUT, U3MEHEHUsT MaciiTaba BPEMEHH,,
muddepennmpoBanne GyHKIIUHA, HHTETPUpPOBaHUE (YHKIIMH, CIEKTP CBEPTKH JBYX (PYHKITUH.
Teopema o cBeptke). Csi3b ipeodpazoBanust Dypobe ¢ psaamu Oypre

8. Jluckpernoe npeobdpazoBanue dypre. OxonHoe mpeodpaszoBanne Dypre. bricTpoe mpeodpa-
3oBanune Pypoe. ObnaacTu npuMeHeHus npeodpazoBanust ypobe.

9. CnekTpanbHbIi aHAMKM3 CUTHAIOB. DYHKIMSA CHEKTPaIbHOW TUIOTHOCTH MotmHocTu PSD. Ilo-
rpemHocTh npu onpenenenun PSD. KomnpoMuce Mexay MorpenHoCTbi0 CIIEKTPAIBHOM OleH-
KM U pa3pelieHueM CIeKTpalibHbIX JTuHUI. Onpenenenue crnekrpa momHoctu PSD no auckper-
HoMy mpeobOpazoBanuio @ypee (Ilepuonorpammer). Hemapamerpuueckne METOIbI CHEKTPAIb-
Horo aHanmu3za. (MoaudunupoBanubie nepuogorpammbl, Ilepuomorpammsr Welch. Tlepuomo-
rpamMMbl TOMSON). ['aBHBINA BONIPOC MPH NOCTPOSHHUHU TIeprogorpamm: "Kakoi JIHHBI JOJKHBI
ObITH cCerMeHThI?"

10 Omnpenenenne JIMHEHHBIX CHCTEM U MX CBOWCTB (TOMOTEHHOCTH aIATUBHOCTh HMHBAPHUAHT-
HOCTb, CTaTHYECKasl JTMHEHHOCTh, HEU3MEHHOCTh TAPMOHUYECKON MPpUpobl curnaia). CBoicTBa
HECKOJIBKUX JIMHEHHBIX CHCTeM (NIEPECTaHOBKH, OJIOKM cymmupoBaHus).DyHIaMeHTaTbHAS
koHnenmus DSP (pa3noxkenue - cuntes). [Ipumepsl TMHEHHBIX U HETMHEHHBIX CHCTEM.

8 cemectp
1. Hudpossie GpUIBTPHI B HEPAZPYIIAIOIIEM KOHTPOJIE.

JloctouHcTBa U poBoi ¢unbTpanuu. MMnynscHas XapakTepuCTUKa U KOMIUIEKCHas nepejaa-

touHas Qynkuus. Kinaccudukauusa ¢unperpoB (nuueitnsie KUX n BUX ¢unbtpsr, 2D u 3D

GuIbTpbl, HeNMHEeHHbIe (QUIBTPBI). 3aaHUe XapaKTEePUCTHK HIealbHbIX (GuabTpoB. YacToThl

cpe3a. 3aaHue XapaKTepUCTUK pealbHbIX (puiabTpoB. [lomoca nepexoma. YpoBeHb Mysbcanuit

B MI0JIOCE MPOMYCKaHUsA U B mosioce ocnadnenus. JJocromnctBa u Hemoctatku KUX um BUX

(GuIbTPOB.

2. BeliBeTHbIE XapaKTEPUCTHKM CHUTHayia. BeliBiaeTHas CTpykTypa curHana. OmpeneneHue
BEUBJIET-CIIEKTPOrpaMM M HMX HHTeprperauus. BeliBner- o6paborka m3zobpaxenuil. 06 3¢-
(EKTUBHOCTH OLICHKH JIETEPMUHUPOBAHHBIX M CIy4allHBIX CUTHAJIOB C TOMOIIBIO BEWBIETHBIX
XapaKTEPUCTHK.

3. ®pakTaiabHbIe XapaKTEepUCTUKH cUrHaya. PpakranbHas cTpykTypa curHana. Ceyenus [lyan-
kape. Onpenenenne 2D u 3D dpakranbHON pa3MepHOCTH BO BPEMEHHOM U YaCTOTHOM Ipe-
ctaBieHHH. O0 3PEKTUBHOCTH OLIEHKU JAETEPMUHUPOBAHHBIX M CIy4alHBIX CUTHAJIOB C I1O-
MOILBIO (PPAKTATIBHBIX XapAKTEPUCTHUK.

4. Turbl pacTpOBBIX U300paKeHUH. Y pOBHU MHTEHCUBHOCTH MTUKCeleH (riryouHa 1iseta). L{BeTo-
Boe npoctpancTBo - CIE XYZ — 3 -kommonenTHast 1iBeroBasi mozens RGB. Pa3pemenue
n3o0paxenus. Mupsl. OCHOBHBIE KaU€CTBEHHBIE XapaKTePUCTUKU (HOTO U KUHOAIIIAPATYPhI

5. [IpeobpazoBanue u3oOpakeHuil. YcraHoBKa ocell. Beipeska ¢pparmenta. 3menenue pame-
poB nukcenoB. Uatepnomsiuus. [loBopot nzodpakenus. i3MeHeHne spKOCTH U300pakeHusI.
BeIpaBHHBaHUE rUCTOrpaMMbl. M3MeHEeHMeE pacipeieIeHHs] THTEHCUBHOCTH MHKCENEH.
I1oBbILIEHNE PE3KOCTH.

6. ®unbpTpanys Kak cBEPTKA MATPUI] H300paKEHUST M MACKU QHIIbTpa. MenuanHast GUIbTparus
PanroBas ¢unsTpanus. AnantuBHas GuiasTpanus Bunepa

7. Onpenenenne mapameTpoB 00bekTOB RGB n300paxenus
a) TIonIaeil; b) paxnycos; C) SKCIIEHTPUCUTETOB U IMIOCTPOCHUE TUCTOTPAMM UX pacrpere-
nenust; d) onpeenenue yrciaa 00bEKTOB; ONpPeIe/ICHHE OTHOIICHHS CYMMAaPHO# TUIONIa 11
00BEKTOB K IUIOIIAAN Kajpa.
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http://1labview.info/tsifrovaya-filtratsiya-digital-filtering/pulsatsii-achkh-v-polose-propuskaniya-i-v-polose-oslableniya/
http://1labview.info/tsifrovaya-filtratsiya-digital-filtering/pulsatsii-achkh-v-polose-propuskaniya-i-v-polose-oslableniya/
http://dic.academic.ru/dic.nsf/ruwiki/10422
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B7%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5_(%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B7%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5_(%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%BA%D0%B0)

KypcoBas padora

CrtpykTypa KypcoBoii paboThl Oir3Ka K (popMaTy HaAydHOTO UCCIICTOBAHUS
AHanoruyHele 3a/1la4u co CBOeH crienu@UKon pemaroTcs npu pa3padoTke GUIbTPOB IS

M300paxeHMd. 371eCh peIIaloTcs 3aJadd pacrno3HaBaHUS HM300pPAKEHUN UM HX CHeNU(DUUSCKUX
CBOWCTB.

Ilepedyennb TeM 1JI1 KYpCcoBOii padoThI:

KypcoBas pabota cocTouT u3 4 4acTeii:

1.MonenupoBaHue CUTHAIOB U onpezesieHue UX (yHKIIMOHATIbHBIX XapaKTePUCTHUK;

2 IlpoexTupoBanue GUIbTpa U onpeaeneHre (yHKINOHATIBHBIX XapaKTePUCTUK 0 U MOCIIe

bunpTpanyy;

3.06paboTKa CUTHAJIOB C MIOMOIIBIO BEUBJIET - MPEOOPA30BAHUNL;

4 . OunpTpanys IByMEPHBIX CUTHAIOB (M300pa)keHHI) C ITOMOIIIbIO BEUBIICT-IPE0Opa30OBaHMIA.
Kaxmomy cTyneHTy BbIIAETCS MHANBUYAIBHO 3a/IaHKe, ONpeesomee popMy U XapaKTepUCTHKH

JETEPMUHUPOBAHHOMN U CIy4ailHOH (IIIyM) COCTaBIISIOIICH.

CTpyKTypa HHAMBUAYAJIbHOIO 3aJaHUSI TECTOBOI0 CUI'HAJIA
(3aoanue cocmasnsemcs U3 CRUCKA UHOUBUOYATILHBIX 3A0AHUL K KYPCOBOU pabome u 1abopa-

mopuvim pabomam Cm.n.7)

Pacnpenene- Wmmnynbe B OxHO Iepuon (¢) [[epuox (c) | Ilepuon (C)
Ne dUO HUE thopme nepBou BTOpPOH HMITYJIbC
n/n BelBIIETa FapMOHMKU | TApMOHUKU CHTHaja
1
2

IMepeyeHb TEM /1JIsl CAMOCTOSITEILHOM PaGOThI CTY/IEHTOB
7 cemecTp

1. Ucnons3oBanue ¢pyukimit MATLAB Statistics Toolbox functions gscatter u gplotmatrix mms

2.

3.

MNpeaACTaBJICHUA CTATUCTUICCKUX SaKOHOMepHOCTeﬁ.

Hcnons3oBanue pyukiuit MATLAB Statistics Toolbox normplot, ggplot, cdfplot, probplot
JUIS TIPOBEPKU HOPMAJIbHOCTU paclpeliesICHUS.

Hcnons3oBanue pynkuuit MATLAB Statistics Toolbox pdf — Probability density functions
By Continuous Distributions (Data). O6nactu npumenenust qanHbix Pdf.

. Ucnonp3oBanue dpynkiuit MATLAB Statistics Toolbox pdf — Probability density functions

Bu Continuous Distributions (Statistics). O6mactu npumenenus ganusix pdf.

. UcnionbzoBanue pynkuit MATLAB Statistics Toolbox pdf — Probability density functions

sua Multivariate Distributions. O6actu npumenenust qaHabx Pdf.

. Ucnonp3oBanue ¢pynkimit MATLAB Statistics Toolbox Distribution Function , Probability

Density Functions - Distribution Fitting Functions.

. Ucnone3zoBanne Gpynkuuit MATLAB Statistics Toolbox Pearson and Johnson Systems.

Omnpenenenne mean, std, skewness, xurtosis 8 MATLAB. Uto xapakTepu3yrOT 3TH apamMeTphI
psd?

. Ucnionb3oBanue pynaxmuit MATLAB Statistics Toolbox Multivariate Modeling .
. UcnionbzoBanue pynkiuit MATLAB Statistics Toolbox Hypothesis Test (Hypothesis Test

Terminology
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10. Ucnonb3oBanue pyukimit MATLAB Statistics Toolbox Hypothesis Test (Assumptions,
Example: Hypothesis Testing, Available Hypothesis Tests-Ta0nuia mogHOCTbIO, HO, IPUMED,
TOJILKO XH-KBaJIpar)

8 cemectp

1. Ucnons3zoBanue pynkuuii MATLAB Statistics Toolbox ANOVA - Analysis of Covariance
(Introduction, Analysis of Covariance Tool, Confidence Bounds, Multiple Comparisons),
MANOVA

2. Ucnons3oBanue pyuxmit MATLAB Statistics Toolbox Linear Regression (Linear Regres-
sion Models,Multiple Linear Regression, Robust Regression)

3. Ucnonb3oBanue pynxuit MATLAB Statistics Toolbox Cluster Analysis (Hierarchical Clus-
tering, Gaussian Mixture Model)

4. Ucnonb3oBanue pyuxuit MATLAB Signal Processing Toolbox (Basic Signal Processing
Concepts)

5. Ucnonp3oBanue ¢pyukiuit MATLAB Signal Processing Toolbox (Design a Filter with fdesign
and filterbuilder)

6. Ucnonb3osanue Gpyukiuii MATLAB Signal Processing Toolbox (Welch's method, Yule-
Walker AR method))
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00yYeHHUs

O1eHOYHEIE cpe€acTBa

IIK-2 I'oTOBHOCTBHIO K MATEMAaTHY€CKOMY MO/IEeJIMPOBAHHIO MTPOLIECCOB U 00BEKTOB MPUOOPOCTPOEHHUSI M UX HCCJIeIOBAHUIO HA Da3e
CTAHIAPTHBIX NAKETOB ABTOMATH3HPOBAHHOI0 MPOEKTH

OBaHHUsI 1 CAMOCTOATECJIBHO pa3p360TaHHLIX NMPpOrpaMMHBIX IIPOJAYKTOB

3HaTe

e Poup u 3amaum 1udpoBoil obpa-
OOTKHU CUTHAJIOB

e [IporpammHoe oOecnedyeHue IO
IPOEKTUPOBAHUIO Pa3THYHBIX
UG POBBIX PHIBTPOB.

e CoBpeMeHHbIE NPUEMBI 00pabOT-
KA CIIOKHBIX CUTHAJIOB M H300-
paxeHuit

Hepeqeﬂb TE€M U 3aJlaHMii 1Jisl OATOTOBKH K 3a9€TYy U 32a49€TYy C OLIEHKOM

7 cemecTp

Onpenenenne curnana. OmnpenencHue nudpoBoro curhHaiza. Oo6actu
npuMeHeHus mudpoBori 00padoTku curHanoB-DSP.JlocrouHcTBa 1 He-
nocratku DSP.

Knaccugukanus curaanos. Maremarndeckre MOJENIN CUTHANIOB (eTep-
MUHUPOBaHHBIN, Cly4dailHblM, QpakTayibHblil). [Ipumepsl neTepMuHupo-
BaHHBIX CHTHAJIOB (MEPHOAMYECKHE, TapMOHMYECKHE, MOJIUIapMOHUYE-
CKHE CHTHAJIbI, CUTHAJIBI TIPY aMIUTUTYAHOM, YaCTOTHON M (a30oBOH MoO-
TyJSUY, CUTHAIIBI IPU aMIUIUTYIHOM, YaCTOTHOM MaHUIyJsALUEH, UM-
NyJIbCHBIE CUTHAIIBI).

3. Knaccudukanust cursanos. MaremMaTudeckiue MOJIEIN CUTHAJIOB (Jie-
TEPMUHUPOBAHHBIN, ciy4yailHbIi, ¢pakTanbHbii). [Ipumeps! ciyyailHbIX
CUTHAJIOB C Pa3HbIMH (PYHKIMSIMH PaCHpE/IEIICHUsI BBICOT HEPOBHOCTEM, C
pasHBIMU KOPPENSALMOHHBIMU (GyHKIMAMU. [IprMepsl GppakTaibHBIX CUT-
HAJIOB C pa3HOM (paKTaIbHON pa3MEpPHOCTHIO.

['ncrorpamma oTHocuTeNnbHBIX 4acToT-ADF 1 e€ Toueunsle xapakTepu-
cTuku: 1) cpenHee apudmeTHueckoe 3HaUeHue; 2) cpeHee KBajapaTuye-
CKO€ OTKJIOHEHHUE BBIOOpPKH; 3) Koaduuument acummerpun; 4) kodhhu-
ueHT sKkcuecca. Ouenka norpemHocty onpeaenenuss ADF (cucremaru-
yecKkas U ciy4aifHas omnoka).

5.ABTokoppensuuonabie GyHKIMU ACF 1 €€ TouedyHass XapaKTepUCTHKA
(xoppensunonHblii uaTepBan). CpoiictBa ACF: Onepauus onpeneneHus
ACF xoppensimoHHOH (yHKINHU, KaK - orepanus cBEpTku. CrarmmoHap-
HbIE U dProJMUYECKUE CiIydaliHble npouecchl. Kakue npouecchl Win cur-
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1eHOYHEIE cpe€acTBa

10.

Hael Hanbonee s dexTuBHO onuckiBaeTr ACF? Cermenranus curHaia u
norperrHoctr onpeaenenust ACF.
WNurerpanpapie peodpazoBanusi. OproroHanbHOCTh QyHKIMA. OO0 Op-
TOTOHAJIBHOCTH TPUTrOHOMETpHUecKuX (QyHKIuil. OO0 OpTOroHanbHOCTU
OKCHOHEHIHMATBHBIX QyHKIUH. Psag @ypre. O yacToTax M 4ymcie ciarae-
MbIX B psny Dypse.
[TpeobpazoBanue Pypre. Opurunan u odpas B npeodpazoBanuu Dypse.
Teopema [Inanmepens. CoiictBa nmpeodpazoBanus Oypre( JIuneitHoCTS,
C/IBHT, I3MEHEHHs MacmTaba BpeMeHu, auddepennupoBanne QyHKIIH,
UHTErpUpoBaHue (YHKLHMHU, CIIEKTP CBEpTKU IBYX (pyHkumil.Teopema o
cBeptke).CBs3b npeodpazoanust Dypwe ¢ psagamu Oypbe
HuckperHoe npeoOpazoBanue ypre. OxoHHOE npeodpazoBanue Pypbe.
Bbeictpoe mpeobpasoBanne @ypbe. O6macTu mpuMeHeHus: mpeodpa3oBa-
Hust Oypee.
CrnexTpanbHblii aHaNU3 cUrHajioB. DyHKIUS CHEKTPaJbHON IUIOTHOCTH
mouHoctr PSD. Ilorpemnocts npu onpeaenenun PSD. Kommpommce
MEXJy TOTPEIIHOCTBIO CHEKTPAIbHON OIEHKH W pa3pelieHHeM CIeK-
TpadbHbIX JUHUHA. Omnpenenenue cnekTpa MomHoctH PSD mo mauckper-
HOoMY mpeoOpaszoBanuio Pypwe (Ilepuonorpammer). Hemapamerpuueckue
METO/BI CHEeKTpalibHOTo aHanu3a. (MoauduuupoBaHHbIE NEPUOIOTPAM-
mbl, [lepuogorpammer Welch.ITepuomorpammer Tomson). I'nmaBHblil Bo-
Ipoc MpU MOCTpoeHHH mnepuoporpamm: "Kakoil HIMHBI AOMKHBI OBITh
CerMeHThI?"
OnpeneneHve JTUHEWHBIX CUCTEM U HUX CBOWCTB (TOMOT€HHOCTH aJIH-
TUBHOCTh HMHBAPHMAHTHOCTh, CTaTHYECKas JHMHEWHOCTh, HEM3MEHHOCTh
rapMOHUYECKON Mpupoabl curHana). CBOHCTBa HECKOJIBKUX JIMHEHHBIX
cucteM (MEepecTaHOBKH, OJOKM cymMMHUpoBaHus). @DyHIamMeHTadbHas
koHuenuuss DSP (paznoxenue - cuntes). [Ipumepsl TMHEHHBIX U HENH-
HEWHBIX CHCTEM.

8 cemecTp
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1eHOYHEIE cpe€acTBa

1. Tludpossie GUIBTPHI B HEPA3PYIIAOIIEM KOHTPOJIE.

2. JoctomHcTBa 1udpoBor GuiapTpanuu. MMmynbcHas xapakTepUCTHKa U
KOMIUIEKCHas nepefatounas ¢yakuus. Knaccudukanus ¢uabTpoB (J1u-
Heitaple KUX n BUX ¢unetpel, 2D u 3D dunstpsl, HenuHeiiHbIe (UTb-
Tpbl). 3aaHre XapakTEePUCTUK HAealbHBIX (UIBTPOB. YacTOThl cpesa.
3ajanne XapakTEepUCTHK peanbHbIX (uiabTpoB. [lomoca mepexona. Ypo-
BEHb IyNbCAalldii B MOJOCE MPOIYCKaHUS U B mosoce ocnabnenus. Jo-
crounctBa u Hepoctatkn KUX u BUX ¢uibTpos.

3. BeiiBieTHbIe XapaKTepUCTHKU CUTHANA. BeliBneTHass cTpyKTypa cUrHana.
Onpenenenue BEHBIET-CIIEKTPOrpaMM M MX HMHTeprperanus. Beiiier-
obOpaboTka nzodpaxeHuit. O0 3(h(PEeKTUBHOCTH OIEHKU JIETEPMUHUPO-
BaHHBIX M CIYYallHBIX CHUTHAJOB C IOMOIIBIO BEWBIETHBIX XapaKTepH-
CTHK.

4. ®paxTanbHble XapaKTEPUCTUKU curHana. dpakranbHas CTPYKTypa CUTHa-
na. Ceuenus Ilyankape. Onpenenenue 2D u 3D ¢pakranbHoil pasmep-
HOCTH BO BPEMEHHOM M 4acTOTHOM IipescTaBieHuu. O0 3ppeKkTuBHO-
CTH OLIEHKU JETEPMUHUPOBAHHBIX U CIYy4alHBIX CUTHAJIOB C TIOMOIIBIO
(bpaKTaIbHBIX XapaKTEPUCTHK.

5. Tumbl pacTpoBBIX U300paKEHHUH. Y POBHU HHTEHCUBHOCTH ITHKCEICH
(rmybuna uBera). L[BeToBoe nmpoctpanctBo - CIE XYZ — 3 -
KOMITOHeHTHas IBeToBas Mozaens RGB. Paspemenue nzo0paxeHus.
Mupsl. OCHOBHBIE KaUeCTBEHHBIE XapaKTEPUCTHKH (POTO M KHMHOAIIIA-
paTypsl

6. @uipTpanus Kak cBEPTKA MaTpULl U300pakeHus U Macku ¢puiibTpa. Me-
nuanHas GunbTpanus. Panrosas ¢punsrpanus. AgantuBHast QUiIbTpa-
uusi Bunepa

YMmeTn

— Omnpenenatsb (hyHKIIMOHATIbHBIE
XapaKTEPUCTUKHA CHUTHAJIOB U Olle-
HUBAaTh TOYHOCTh MX ONPEIEICHUS

IIpuMepHBbIH BAPUAHT NPAKTHYECKOH YAaCTH 324€Ta M 324eTa C OLeHKOM
7 cemecTp
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http://1labview.info/tsifrovaya-filtratsiya-digital-filtering/pulsatsii-achkh-v-polose-propuskaniya-i-v-polose-oslableniya/
http://dic.academic.ru/dic.nsf/ruwiki/10422
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B7%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5_(%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%BA%D0%B0)

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1eHOYHEIE cpe€acTBa

— IIpoektupoBaTh paznuynbie UG-
pOBbIe (UIBTPHI 1O pPErJIAMEHTH-
POBaHHBIM XapaKTEPUCTUKAM.

— PaspabarbiBaTh [IPOrpamMMHBbIE
MPOAYKTHI MO (HIBTPALIUN U CKa-
THIO HH()OPMALIMOHHBIX TTOTOKOB.

. [ns 3anannoit Bei6opkn B MATLAB mocTpouTs ructrorpaMmy OTHOCHTENb-

HbIX yacToT ADF 1 onpenenuTs u e€ ToueuHble XapakTepucTUKU. OLEeHUTh
MOTPEHIHOCTh ONpeieeHus BhICOThI cToao1oB ADF.

084 290 [0.02 |-029 |-137/0.18 |-1.06 |-1.07 | -0.89 | 0.82
-0.26 |-0.85[-1.75]1046 |-1.03/0.10 160 | 093 |138 |-1.12

. JAns 3apanHoi BeiOOpku B MATLAB mocTpouTs TUCTOrpaMMy OTHOCUTEIb-

Hbix yactor ADF u onpenenuts u €€ Toueunble xapakrtepuctuku. Ore-

HUTh MOTPEUTHOCTh ONpeAeNeHNs BBICOTHI cT0I0110B ADF.

0.55 |-1.06 |-0.29 | 253 |-0.33 | 0.31 |-0.23 | -1.03 | -0.30 | -0.47

-0.83 |1.65 |[-0.55|1.13 |-1.50|0.18 | 0.60 |-0.27 | -0.98 | 0.31

[IpuBecTu pacreyaTKy JHCTUHTA MPOTPAMMBI, TpaduK THCTOrpaMMBI U pe-
3YJIBTAThI BHIYUCICHUH.

8 cemecTp

. Iycts z1=randn(1,100), z2=[1 3 4 3 1], z= conv(z1,z2)./sum(z2). Cnenas

cerMeHTauuio curHaga Zz B MATLAB noctpouth aBTOKOPPENSIIMOHHYIO

¢ynkuuto ACF curnana z u onpenenuTh KOppensiuoHHbIN uaTepBan. Ore-

HUTb NorpeuHocTs onpenenenus ACF.

[TpuBecTn pacriedatky JmuctuHTra nporpammsbl, rpadpuk ACFu pesymbraThi
BBIYKCIICHUN

. Iycts z1=randn(1,100), z2=[1 1 5 1 1], z= conv(z1,z2)./sum(z2). Cnenas

cermeHTauuio curHaga Zz B MATLAB noctpouth aBTOKOPPETSIMOHHYIO

¢ynkuuto ACF curnana z u onpenenuTh KOppesuoHHbI nHTepBai. Ore-

HUTb NorpeuHocTs onpenenenus ACF.

[TpuBecTn pacnedaTky nucTuHTa nporpammbl, rpaduk ACFu pesymbraThi
BBIYMCIICHUM.

. Iyers z1(K)=randn(1,k)+0.5*cos(pi*k/10). Onpenenuth CHEKTP MOIIHOCTH

PSD no auckperHomy npeobpazosanuto dypse (Ilepuomorpammsr), mo He-
napaMeTPUIEeCKUM METO/IaM CIIEKTpaIbHOTo aHam3a. (MonuuimpoBaHHbIe
nepuonorpammsl, [lepuonorpammer Welch.ITepuomorpammer Tomson.).

[TpuBecTH pacneyaTKy JJMCTHHTA POTrPaMMBbl, TpaduK curHaia u rpaduku 4
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BUJIOB CIICKTpa.

4. Ilycts z1(K)=rand(1,k)+0.8*cos(pi*k/10). Ompenenuth CIEKTP MOIIHOCTH
PSD no auckpernomy npeodpazosanuto Oypre (Ilepuomorpammer), mo He-
napaMeTPUIECKUM METO/IaM CIIeKTpaibHOrO aHanu3a. (MoauduimpoBaHHbIe
nepuogorpammsl, [Tepuogorpammer Welch.ITepuogorpammber Tomson.).
[IpuBecTH pacrnevyarky JUCTUHTA MPOrpaMMbl, rpaduK CUrHaga u rpaduxu 4

BHUJIOB CIICKTpA.

Bnaners

o KOMHI)IOTepHI)IMI/I HaBbIKaMH pas-

paboOTKHU IpPOrpamMM IO CHEKTpaib-
HOMY aHaJM3y U NMPOEKTUPOBAHUIO
GuIbTPOB.

[IpakTHYeCKMMH HaBBIKAMH CO3/1a-
HUS TIPOTPAMMHBIX HPOIYKTOB I10
MOJICIIMPOBAHUIO PA3TMYHBIX CHUT-
HAJIOB U METOJaMM HUX (QHUIbTpa-
U H.

[IpakTHYecKMMU HaBBIKAMH TI0JICO-
€IMHEHHUs] COBPEMEHHOHM ammapa-
TYPBI K KOMITBIOTEPHBIM CHCTEMAaM.

NuauBuayaabHoe 3aaHNe HMITYJIbCHOTO CHTHAJIA KYPCOBOii padoTe u Jia-
OopaTopHbIM padoTam.
CMoaenupoBaTbUMITYJIbCHBIMCUTHAITAHHOTOBU A

Buasl umnynbca

Komanma MATLAB

[psi,x] = gauswavf(lb,ub,n,1);
[psi,x] = gauswavf(lb,ub,n,2); Ib,ub — rpanuIBl
[psi,x] = gauswavf(lb,ub,n,31); BeliBiieTa

[psi,x] = gauswavf(lb,ub,n,4); N — YHUCII0 TOYEK
[[psi,x] = gauswavf(lb,ub,n,5); BeiiBreTa

[psi,x] = gauswavf(lb,ub,n,6);

[psi,x] = gauswavf(lb,ub,n,7);

[psi,x] = gauswavf(lb,ub,n,8);

[psi,x] = mexihat (Ib,ub,n);

[psi,x] = meyer(lb,ub,n);

'Real part' [psi,x] = cgauwavf(lb,ub,n,4);
‘mag part' [psi,X] = cgauwavf(lb,ub,n,4);
'Real part' [psi,x] = cgauwavf(lb,ub,n,5);
‘mag part' [psi,x] = cgauwavf(lb,ub,n,5);
'Real part' [psi,x] = cgauwavf(lb,ub,n,6);
‘mag part' [psi,x] = cgauwavf(lb,ub,n,6);
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2. UapuBuayasibHOE 3a1aHie IIyMa K KypcoBOi padoTe u 1a0opaTOpHbIM

adoram
Komanna I'enepanus niceBroOCIy4aiHbIX YUCEIN 10 3a1aHHO-
MATLAB MY 3aKOHY pacIpeaeacHus
1 normrnd HopmaiieHOe pacnpeienenue
2 poissrnd Pacnpenencnue Ilyaccona
3 random [Tapamerpu3oBaHHas1 reHeparys ICEBAOCTyYaii-
HBIX YHCEI
4 raylrnd Pacnpenenenue Penest
5 trnd Pacnpenencane CThiOIeHTa
6 unidrnd JIMCKpETHOE PaBHOMEPHOE pacipe/ieieHHe
7 betarnd bera pacnpenenenue
8 binornd bruHoMHaIpHOE pacipeeaeHne
9 hi2rnd DyHKIMS pactipeeTIeHus XU-KBaIpaT
10 | exprnd DKCMOHEHITMAILHOE pacTpe/ieTICHHe
11 | frnd Pacrnipenenenne @uiiepa
12 | gamrnd I"amMMma pacripenierieHue
13 | geornd ['eomeTpuueckoe pacrpeneneHue
14 | hygernd ['mnepreoMerpuyeckoe pactpe/iesieHne
15 | nbinrnd OtpunarenpHOe OMHOMHAIBHOE PACIIPE/ICIICHUE
16 | ncx2rnd CwMmeleHHOE XU-KBAIpaT pacipeieieHue

3. UuauBuayabHOE 3a1aHNe OKOH JJIsl CIJIaKUBAHUSA IIyMa U MPOEeKTH-
poBaHusi pUILTPOB K KypCcOBOii padoTe u J1a00paTOpHBLIM padoTam

Ne 'HaszBanme okoHHOTro (puiabTpa Komanga MATLAB
1  Oxkno Bimkmena blackman(n)

2  BecoBoe OKHO ¢ MJIOCKOW BEPIIMHOM flattopwin(n)

3  Oxkno 'aycca gausswin(n)

4 OkHO XPMMHUHTA hamming(n)
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https://hub.exponenta.ru/post/funktsii-statistics-toolbox392#normrnd
https://hub.exponenta.ru/post/funktsii-statistics-toolbox392#poissrnd
https://hub.exponenta.ru/post/funktsii-statistics-toolbox392#random
https://hub.exponenta.ru/post/funktsii-statistics-toolbox392#raylrnd
https://hub.exponenta.ru/post/funktsii-statistics-toolbox392#trnd
https://hub.exponenta.ru/post/funktsii-statistics-toolbox392#unidrnd
https://hub.exponenta.ru/post/funktsii-statistics-toolbox392#binornd
https://hub.exponenta.ru/post/funktsii-statistics-toolbox392#exprnd
https://hub.exponenta.ru/post/funktsii-statistics-toolbox392#frnd
https://hub.exponenta.ru/post/funktsii-statistics-toolbox392#gamrnd
https://hub.exponenta.ru/post/funktsii-statistics-toolbox392#geornd
https://hub.exponenta.ru/post/funktsii-statistics-toolbox392#hygernd
https://hub.exponenta.ru/post/funktsii-statistics-toolbox392#nbinrnd
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OxHo XaHHa hann(n)
Oxno Kaiizepa kaiser(n)
MoauHurpoBaHHOE KOCUHYCOHIATbHOES tukeywin(n)

OKHO

Monudunupoannoe okHo baptierra-Xanna

Oxkno baptnerra

barthannwin(n)
bartlett(n)

Xappuca

10 Oxkno bmkmena-Xappuca blackmanharris(n)
11 Oxkno BomdHa bohmanwin(n)

12 Oxkno YeOnimeBa chebwin(n)

13 Monudunupoannoe okHO biskmeHna-

nuttallwin(n)

14 Oxkmno Ilaprena parzenwin(n)
15 TIIpsmMoyroipHOE OKHO rectwin(n)
16 TpeyrompHOE OKHO triang(n)

I1K-3 CrnocoGHOCTBIO K POBEIEHUIO H3MePeHUIi H HCCJIeI0BAHNS PA3JIMYHbIX 00bEKTOB 10 321aHHON MeToANKe

3HaTh

MATLAB 14

Signal Processing Toolbox;
Statistics Toolbox;

Control System Toolbox;
Wavelet Toolbox

Hepeqeﬂb TEeM U 3aJlaHMil 1JIsl OATOTOBKH K 3Qa9€TYy U 32a49€TYy C OLIEHKOM

7 cemecTp

1. Onpenenenue curnana. Onpenenenue udposoro curHaia. OOnactu
npuMeHeHus upoBoii 00padoTku curaainoB-DSP. JlocronHcTBa U He-
nocrarku DSP.

2. Kmaccudukanus curHaioB. MaTeMaTHYeCKHE MOJICITH CHTHAJIOB (JIeTep-
MUHHPOBAHHBIN, CIy4ailHbIH, (pakTanbHbii). [IpumMepsl nerepMUHUPO-
BaHHBIX CHUTHAJIOB (MEPUOJUYECKHE, TAPMOHUYECKUE, MOJUTapMOHHYE-
CKUE CHTHAJIbl, CUTHAJIBI IPU aMIUIUTYAHOM, YaCTOTHOM U (a30BOi MoO-
JYJISIMKM, CUTHAJIBI IPU aMIUIUTYIHON, YaCTOTHOW MAaHUITYJISIIIUEN, M-
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IyJIbCHBIE CUTHAJIBI).

3. Knaccudukanus cursanoB. MaremaTuyeckue MOJEIU CUTHAJIOB (Jie-
TEPMUHUPOBAHHBIA, CIy4allHbIH, (pakTanbHblii).llpumepsr ciaydaiiHbIX
CUTHAJIOB C pa3HbIMU (PYHKLUSAMH paclpe/ieleHus] BbICOT HEPOBHOCTEMH, €
pasHBIMU KOpPPEISAIHOHHBIME QyHKIUsAME.[IprMeps! (hpaKkTaabHBIX CUT-
HAJIOB € Pa3HOH (pakTalbHON Pa3sMEPHOCTBIO.

I'ucrorpamma otHocuTenbHbIX yacToT-ADF u e€ Toueunsle xapakrtepu-
cTUKH: 1) cpeaHee apupmMeTndyeckoe 3HaUCHHE; 2) cpellHee KBapaTuyie-
CKO€ OTKJIOHEHHE BBIOOPKH; 3) KodpduuueHT acummerpun; 4) ko3ddu-
nueHT 3kcuecca. Onenka norpemHocTty onpeaenenus ADF (cucremarn-
yeckasi M ciydyaiiHasi OlInoKa).

ABtokoppensinronnsie pynkuuun ACFu e€ ToueyHas XapaKTepHCTHKA
(xoppensunonnabii wHTEpBaN). CBoiictBa ACF: Omneparust onpeneeHus
ACF koppensimonHoii GpyHKIuu, Kak - onepanus cBéptku. CranuoHap-
HBIE ¥ JPTOIMYECKHE CITydaiiHble Tporecchl. Kaknue mpomeccsl Wil CUr-
HaJibl Hanbonee apdextrBHO onuceiBaeT ACF? CermeHTanus cursaia u
norpemrHocTr onpenerenus ACF.

Wuterpanbuble npeodbpa3zoBanusd. OproroHanbHocTh ¢yHkuud. O6 op-
TOTOHAJILHOCTH TpUTOHOMETpuYeckux ¢yHKiuil. OO0 OpTOroHaIbHOCTU
HKCHOHEHIMAIbHBIX QyHKUUH. Pag @ypbe. O yacToTax M 4ucie ciarae-
MbIX B psany @ypse.

[TpeoOpa3zoBanue Pypre. Opurunan u obpas B npeodbpazoBanuu Dypee.
Teopema ITnanmepens. CoiicTa npeodpazoBanus Oypre (JInHelHOCTD,
C/IBHT, U3MEHEHMs MaciuTaba BpeMeHH, uddepeHnrpoBanue QyHKIUH,
WHTETpUpOBaHNe (DYHKIMH, CIIEKTp CBEpTKH IBYX (GyHKuui. Teopema o
cBeptke). CBs3b npeodpazoBanus ypwe ¢ pagamu Dypbe

HuckperHnoe npeobpazoBanne Pypre. OkoHHOE TpeodOpazoBanue Dypoe.
Bbeictpoe nmpeobpasoBanue @ypbe. O6macTu npuMeHeHus: nmpeoOpa3oBa-
Hust Oypee.

CriekTpajbHbIN aHaau3 cUrHajgoB. DYHKIMS CHEKTPaIbHON IJIOTHOCTH
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10.

=

mouHoctr PSD. Ilorpemnocts npu onpeaenenun PSD. Kommpommcc
MEXy MOIPEHIHOCTBIO CIEKTPAJIbHOM OLICHKM M Pa3pelleHUEM CIIEK-
Tpa’bHBIX JUHUH. Onpenenenue cnektpa momHoctd PSD mo muckper-
HoMy npeobpa3zoBanuto Pypse (Ilepuonorpammer). Henapamerpuueckue
METOJIbl CHEKTpabHOro aHanusza. (MoauduuupoBaHHble EPUOAOTPAM-
mbl, Tlepuogorpammer Welch.ITepuomorpammer Tomson). I'maBHbIi BO-
MpoC IpH MOCTpoeHuu mnepuoporpamm: "Kakoil JMHBI TOKHBI OBITh
cerMeHThI?"
OnpeneneHyue JIMHEHHBIX CUCTEM U MX CBOMCTB (FOMOT€HHOCTb aJJiu-
TUBHOCTb MHBApUAHTHOCTb, CTATUYECKAas JIMHEHMHOCTb, HEM3MEHHOCThb
rapMOHUYECKOW MpUpoAbl curHama). CBONCTBA HECKOJIBKUX JIMHEHHBIX
cucteM (MepecTaHOBKM, OJIOKM cymMMmupoBaHus). DyHIamMeHTalbHas
koHuenuust DSP (pasznoxenue - cuntes). [Ipumeps! THHEHHBIX U HEJH-
HEUHBIX CUCTEM.

8 cemecTp
Hudpossie GUIbTPHI B HEPA3PYILIAIOIIEM KOHTPOJIE.
Hocrouncra uudposoit ¢punbrpanuu. MmynscHas XapakTepucTUKa U
KOMILIEKCHas nepenatouHas ¢pynkuus. Knaccudukanus ¢uiabtpos (am-
Heitnple KUX u BUX ¢unbtpsl, 2D u 3D ¢unbtpel, HenuHeliHbIE QHIIb-
TpbI). 3aJjaHle XapaKTEPUCTHK HAEaNbHBIX (UIbTpoB. YacToTsl cpesa.
3amanne XapaKTEepUCTHK peanbHBIX (uiabTpoB. [lomoca mepexona. Ypo-
BEHb MyJbCallMii B MOJOCE MPOIMYCKaHWs U B mosioce ocinadimeHus. [lo-
ctounctBa U Hepoctatk KX u BUX ¢unbtpos.

3. BeiiBneTHble XapaKTepUCTUKU CUTHAJA. BeliBneTHas CTpyKTypa CUTHAjA.

OnpeneneHne BEUBIET-CIIEKTPOIPAMM M HUX HMHTepIpeTanus. BelBier-
obpaboTtka nzobpakeHnit. 06 3(pPeKTUBHOCTH OLIEHKH NETEPMHHUPO-
BaHHBIX W CIYYallHBIX CHUTHAJOB C TIOMOIIBIO BEWBIIETHBIX XapaKTepH-
CTHK.

4. ®pakTalbHble XapaKTEPUCTUKU CUTHaa. DpaKTainbHas CTPYKTypa CUTHa-

na. Ceuenus Ilyankape. Onpenenenue 2D u 3D dpakranpHOl pazmep-
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HOCTH BO BPEMEHHOM M YaCTOTHOM MipenacTaBieHun. O06 3¢ pexTHBHO-
CTHU OLICHKH AETCPMHHUPOBAHHBIX U CIYYaiHBIX CUTHAJIOB C IOMOIIBIO
(bpaKTaIbHBIX XapaKTEePUCTHK.

5. Tunsl pacTpOBBIX H300paKEHUIH. Y POBHH HHTEHCUBHOCTH ITUKCEIICH
(rmybuna usera). L[BetoBoe nmpoctpanctBo - CIE XYZ — 3 -
KOMITOHEHTHas 1BeToBass Mmojeinb RGB. Paspemenue nzoopaxkenus.
Mupbl. OCHOBHBIC Ka4eCTBEHHBIC XapaKTEPUCTUKU ()OTO M KHHOAIIITA-

paTypsl

6. OunpTpanus Kak cBEPTKA MAaTPHUI] M300paKEHUS K MAacKu QribTpa. Meu-
anHas ¢unbTparys. Panrosas gunbrpanys. AnantuBHas Guiibtpanys Bunepa

YMmers

Pa3pabatsiBaTh npocTeiiine npo-
IpaMMHBbIE IPOJYKTHI [0 OOHApYXKe-
HUIO J1e()eKTHBIX HEOTHOPOJHOCTEH B
CUTHaJIE

Pa3pabaTsiBaTh IpOrpaMMHBIE ITPO-
JYKTBI [0 OOHAPYKEHUIO 1e(DEKTHBIX
HEOJHOPOJHOCTEN € TOMOIIBIO
BEUBJIET TEXHOJIOTUI1

IIpuMepHBbIi BAPDHAHT NPAKTHYECKOH YACTH 324€Ta M 324eTa C OLeHKOH
TcemecTp
1. CopoextupoBars KUX ¢ubtp ¢ momomisio okna 8 MATLAB.
Tpe6osanus k AUX (fd=8000; % wacrora quckpetuzamuu B [ 'epriax
fp=1000; % rpaHuyHas 4acTOTa MOJIOCH! IPOIMYCKAHUS
fs=1500; % rpaHuyYHas 4acTOTa MOJIOCHI 3a/I€PKKU
bp=0.05; % JlomycTumMas HEpaBHOMEPHOCTh B IIOJIOCE MPOMYCKaHUs
Rp=1+bp
bz=0.01; % MuHUMaNTBbHO JONMYCTHMOE 3aTyXaHHE B TIOJIOCE 3aJEPKKH
Rs=bz
Bun okna: okno I"aycca (Sx=1) -gausswin.
[Toctpouts rpadukn ummynscHol xapaktepuctuku- IR, AFR, PFR ammu-
TYJIHO-4aCTOTHOU XapakTepucTuku- AFR, (a30-uacToTHON XapaKTepUCTHKH
PFR. ITpuBectu pacnieuaTKy JucTHHra nporpammsl, rpaguku IR, AFR, PFR.
2. ConpoektupoBatb KX ¢unbtp ¢ momomrsio okna B MATLAB.
Tpebosanus k AUX (fd=10000; % uvactora auckperuzauuu B ['eprax
fp=1500; % rpanu4Has 4acTOTa MOJIOCHI IPOITYCKaHUS
fs=2500; % rpannyHast 4acTOTa MOJOCHI 3aAEPKKU
bp=0.05; % JlomycTumasi HEpaBHOMEPHOCTb B II0JIOCE TPONYCKaHUS

30



http://dic.academic.ru/dic.nsf/ruwiki/10422
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B7%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5_(%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%BA%D0%B0)
jar:file:///C:/Program%20Files/MATLAB/R2008b/help/toolbox/signal/help.jar%21/gausswin.html
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Rp=1+bp

bz=0.01; % MuHMMaTBEHO IOMYCTUMOE 3aTyXaHHE B IOJOCE 3aJEP>KKU
Rs=bz

Bug okna: okano Hanna - gausswinhann.

[Toctpouts rpaduxu umnynbcHol xapakrepuctuku- IR, AFR, PFR ammnu-
TYJIHO-4aCTOTHOM Xapakrepuctuku- AFR , ¢a3o-uacToTHOI XapakTepucTu-
ku PFR .IlpuBectu pacnewarky iuctuHra nporpammsl, rpapuku IR, AFR,
PFR.

3. 3amada: BBHIMOJHUTH ONEPALUIO CBEPTKH JUIA 3aJIlaHHBIX JBYX BEKTOPOB

13 Habopa:

y=[24499664] x=[1 2 3 2 1]; y=[43660812] x=[1 34 3 1];
y=[43660812] x=[13 4 3 1]; y=[35264619] x=[-1020 -1];
y=[71265602] x=[12 3 2 1].

8 cemectp

1. 1) Coororpadupoath cedst Ha 6erom done. Coznats Tpu hororpaduu ¢

HAJIOKEHHBIM Ha UCXO/IHOE U300pakeHue : 1)0enoro rayccoBCKOro myma
(Sx=0.02); 2)myma necok-caxap (Sx=0.01); 3) crexn myma (Sx=0.08).

2) OYUCTHUTH 3alIyMJICHHBIC H300PaXKEHUsI C TOMOIIBI0 MEAUaHHast (QHITb-
Tpalusi, paHroBOM puibTpanuu, aganTuBHOM punbTpanuu Bunepa.

3) nyuue pe3ynbTaThl GUIBTPALUH I KaX/10T0 3allyMJIEeHHOT0 U300pa-
JKEHUS MPEJCTaBUTh B BUJIE TPEX Map ABYX M300pakeHui 10 U nocie Gpuib-
TpalLlUy C yKa3aHHeM BUAa GUIbTPALNH, pa3Mepa MaCKU

2. 1) Chororpadupoars ceds Ha 6enom pone. Coznate Tpu poTorpaduu ¢

HAJIO)KEHHBIM Ha UCXO/IHOE U300pakeHue: 1) 6enoro raycCoBCKOro myma
(Sx=0.01); 2)myma mecok-caxap (Sx=0.01); 3) crexa mryma (Sx=0.04).

2) O4HCTHTH 3aITyMIICHHBIE H300paXEHUS C TIOMOIIBIO MeTHaHHas (QUITb-
Tpauusi, paHroBoM puibTpanuu, ananTuBHOM punbTpanuu Bunepa.

3) nyuue pe3ynbTaThl GUIBTPALUH I KaXI0T0 3allyMJIEHHOTO U300pa-
’KEHHsI IPEACTaBUTh B BUJIE TPEX Map JIBYX U300pakeHuil 10 U nocie puib-
TPaLUU C yKa3aHHeM BUAa GUIbTpALUH, pa3Mepa MacKu
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jar:file:///C:/Program%20Files/MATLAB/R2008b/help/toolbox/signal/help.jar%21/gausswin.html
jar:file:///C:/Program%20Files/MATLAB/R2008b/help/toolbox/signal/help.jar%21/hann.html

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1eHOYHEIE cpe€acTBa

3. 1) Chororpadupoats Ha 6e10M PoHe OoJiee 7 MPEAMETOB pa3InIHON Gop-
MBI, U300paXXeHHsI KOTOPHIX ObI HE EPEKPHIBAIOCH.
2) OcymecTBuTh aHau3 00bekTOB B RGB n300pakeHnn, onpeenuB 4ucio
00BEKTOB, TUCTOTPAMMBI pacpeleleHUs IJI0alel 00BEKTOB, CPEAHIOIO
IUIOIAAbh OOBEKTOB, OTHOLICHHE CYMMapHOW TUIOIMAAN OOBEKTOB K TUIOIIAIH
Kajpa.
Bce atanb! ananuza npusectu B nogokHax MATLAB.

4. 1) ChororpadupoBats Ha 6e0M (oHe Ooiee 7 IPEAMETOB Pa3IMIHON
(dopMbl, H300pakeHUsT KOTOPHIX ObI HE TIEPEKPHIBATIOCE.
2) OcymecTBuTh aHanu3 00bekToB B RGB n300paxkeHuu, onpeaenus 4ucio
00BEKTOB, THCTOIPAMMBI PACTIPEICICHHUS TUIOIAAeH 00BEKTOB, CPEIHIOO
I0Ia/1b 00BEKTOB, OTHOLIIEHUE CYMMapHOH TUIOIIA U O0OBEKTOB K IIOIIATN
Kazpa.
Bce sranbl ananuza npusectu B nogokHax MATLAB

Bnanets

[TpakTHYecKMMU HaBBIKAMU CO3JTAHHS
IPOTrPaMMHOTO MPOAYKTA 110 OOHAPY-
xernto u punpTparun 2D, 3D, 4D
CUTHAJIOB B HEpa3pyIIaroIeM KOHTPO-
ae

NuauBuayajibHoe 3aJaHHe HMITYJIbCHOI0 CHTHAJIA KYpPCcoBoii padoTe u Jia-
0opaTopHBIM padoTam.
CMOI[CJ'H/IpOBaTI)I/IMHy.]'IBCHI)II\/’ICI/IFHaJ'I)IaHHOFOBI/IHa

Buael umnynsca
Komanma MATLAB
1 [psi,x] = gauswavf(lb,ub,n,1);
2 [psi,x] = gauswavf(lb,ub,n,2); Ib,ub — rpanuIe!
3 [psi,x] = gauswavf(lb,ub,n,31); BeMBIETA
4 [psi,x] = gauswavf(lb,ub,n,4); N — YUCJIO TOYCK
5 [[psi,x] = gauswavf(lb,ub,n,5); BCHBIICTA
6 [psi,x] = gauswavf(lb,ub,n,6);
7 [psi,x] = gauswavf(lb,ub,n,7);
8 [psi,x] = gauswavf(lb,ub,n,8);
9 [psi,x] = mexihat (Ib,ub,n);
10 [psi,x] = meyer(lb,ub,n);
11 'Real part' [psi,x] = cgauwavf(lb,ub,n,4);

32




CtpyKTypHBII
JJIEMEHT
KOMIETEHIUU

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1eHOYHEIE cpe€acTBa

12 ‘mag part' [psi,x] = cgauwavf(lb,ub,n,4);
13 ‘Real part' [psi,x] = cgauwavf(lb,ub,n,5);
14 ‘mag part' [psi,x] = cgauwavf(lb,ub,n,5);
15 'Real part' [psi,x] = cgauwavf(lb,ub,n,6);
16 ‘mag part' [psi,x] = cgauwavf(lb,ub,n,6);
2. UnauBHayasIbHOE 3a1aHHE IIyMA K KypCcoBOH padore H J1a00paTOPHbIM
adoram
Komanna ['eneparys niceBAOCTyYaHBIX YKCEI TI0 3aJJAHHO-
MATLAB MY 3aKOHY paclpeneneHus
1 normrnd HopwmasbHoe pacripesiesieHue
2 poissrnd Pacnpenencuue [lyaccona
3 random [TapameTpu3oBaHHasi reHepaIys TICEBIOCTyak-
HBIX YHCell
4 raylrnd Pacnipenenenue Penest
5 trnd Pacnipenenenue CtproeHTa
6 unidrnd JlucKkpeTHOe paBHOMEPHOE paclpeieieHHe
7 betarnd bera pacnipenencaue
8 binornd BruHOMMapHOE pacpesieneHne
9 hi2rnd @DyHKIWS pacnpeieNieHus XU-KBaIpaT
10 | exprnd DKCHOHEHIMAJILHOE paclpeieieHHe
11 | frnd Pacnpenencane @umiepa
12 | gamrnd ["amMMma pacnipenienenue
13 | geornd ["'eomeTpruecKoe pacupeesieHue
14 | hygernd ['unepreoMeTpruecKoe pactpeieeHue
15 | nbinrnd OTpunarenbHOe OMHOMHAIBHOE PACIIpe/IeIICHIE
16 | ncx2rnd CwMmeleHHOE XU-KBaJIpaT pacipeieleHue

3. I/IH)II/IBI/Il]yaJIbHOC 3aIaHUEC OKOH JIJIA CIVIAKUBAHUS IDyMa U IPOCKTH-
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https://hub.exponenta.ru/post/funktsii-statistics-toolbox392#normrnd
https://hub.exponenta.ru/post/funktsii-statistics-toolbox392#poissrnd
https://hub.exponenta.ru/post/funktsii-statistics-toolbox392#random
https://hub.exponenta.ru/post/funktsii-statistics-toolbox392#raylrnd
https://hub.exponenta.ru/post/funktsii-statistics-toolbox392#trnd
https://hub.exponenta.ru/post/funktsii-statistics-toolbox392#unidrnd
https://hub.exponenta.ru/post/funktsii-statistics-toolbox392#binornd
https://hub.exponenta.ru/post/funktsii-statistics-toolbox392#exprnd
https://hub.exponenta.ru/post/funktsii-statistics-toolbox392#frnd
https://hub.exponenta.ru/post/funktsii-statistics-toolbox392#gamrnd
https://hub.exponenta.ru/post/funktsii-statistics-toolbox392#geornd
https://hub.exponenta.ru/post/funktsii-statistics-toolbox392#hygernd
https://hub.exponenta.ru/post/funktsii-statistics-toolbox392#nbinrnd

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1eHOYHEIE cpe€acTBa

OBaHMS (PMIBTPOB K KYPCOBOI padoTe u 1adopaTopHbIM paboTram

OKHO

No | HazBanue okOHHOTO QUIBTpA Komanna MATLAB
1  Oxkno Bikmena blackman(n)

2  BecoBoe OKHO C IJIOCKO# BEpPIINHON flattopwin(n)

3 Okno l'aycca gausswin(n)

4 OxHO XPMMHHTA hamming(n)

5 Okno XaHHa hann(n)

6  Oxno Kaiizepa kaiser(n)

7 MoaudunmpoBaHHOE KOCHHYCOUIATEHOE tukeywin(n)

MoaudunupoBannoe okHo baprierra-Xanna

OxHo baprtnerra

barthannwin(n)
bartlett(n)

10
11

Oxkno birkmena-Xappuca

Oxno bom»aHa

blackmanharris(n)
bohmanwin(n)

12

OxHo YeOsImrena

chebwin(n)

13

MonudunupoanHoe okHo biskmena-
Xappuca

nuttallwin(n)

14 Oxkmno ITaprena parzenwin(n)
15 TIIpsmoyroipHOE OKHO rectwin(n)
16 TpeyrompHOE OKHO triang(n)
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0) [lopsiiok mpoBeaeHUs MPOMEKYTOUYHOM ATTECTAIUM, IOKA3ATe/IM U KPUTEPUH OLlEeHUBA-
HUS:
[IpomexxyTouHast arrectanusi MO JAUCLUILUIMHE BKJIOYAET TEOPETUUYECKHUE BOIIPOCHI, MO3BOJISAIO-
M€ OIICHUTh YPOBEHb YCBOCHUS OOYUYAIOIUMUCS 3HAHWM, U MPAKTUYCCKUE 3a/1aHUs, BBISBIISIO-
HiMe cTeneHb CPOPMUPOBAHHOCTH YMEHUN U BJIa/IeHUM, MPOBOIUTCS B opMe 3a4eTa ¢ OLIEHKOM.

3ayeT MOXET POBOAUTHCS KaK B (hopMare, aHATOTUYHOM MPOBEICHUIO dK3aMeHa, TaK U B
Ipyrux Qgopmax, OCHOBAaHHBIX HAa BBIMOJHEHUU WHIUBUAYAIBHOTO WM TPYIIIOBOrO 3ajaHMUs,
MO3BOJISIOIIETO OCYIIECTBUTh KOHTPOJb 3HAHUM U MOJTYyYE€HHBIX HABBIKOB.

3ader ¢ OUEHKOW 110 JAHHOW MUCHUILIMHE MPOBOJIUTCSA B YCTHOM (popme mo Ouieram,
KaQK/JIbII 13 KOTOPHIX BKIIFOUAET OJIMH TEOPETUUYECKHUI BOMPOC M OJTHO MPAKTUUYECKOE 3aJaHue

KypcoBasi paGora BbInoNHsEeTCS 0OO0YYalOIIUMCA CaMOCTOSITENBHO MOJ PYKOBOACTBOM
npenonasarens. [Ipu BBIMOTHEHMHM KypcOBOM pabOThI OOYYAIOIIUIICS JOJDKEH IMOKa3aTh CBOE
yMeHue paboTaTb ¢ HOPMAaTUBHBIM MaTEpHAOM M IPYTMMHU JUTEPATypHBIMU HMCTOYHUKAMH, a
TaK)kKe BO3MOKHOCTh CUCTEMAaTU3UPOBATh U aHAJM3UPOBATH (PAKTUUECKHUIN MaTepuall U CaMOCTOSI-
TEJIbHO TBOPYECKH €T0 OCMBICIIMBATh.

Ilokazamenu u Kpumepuu oueHuesanusl Ha saueme:

OtBer CTYACHTA Ha 3a4CTC OLICHHUBACTCA OJIHOM M3 CICAYIOIINX OLCHOK: «3a4YTEHO» U «HE3aAYTE-
HO», KOTOPBIC BBICTABJIAIOTCA IO CJICAYIOIINM KPUTCPUIM.

OLIeHKH «3a4YTeH0» 3aCIyXHBAaeT CTYIEHT, OOHApyKUBIIUN BCECTOPOHHEE, CHCTEMaTH-
YEeCcKOe U IITy00KOe 3HaHuE yueOHOro M1 HOPMaTUBHOIO MaTepuaa, yMEIOUIUil CBOOOAHO BHIIOJI-
HATH 3a/laHus, IPEyCMOTPEHHBIE IPOrPaMMON, YCBOMBIINK OCHOBHYIO U 3HAKOMBIN C TOTOJIHU-
TEJIbHOU JIUTEPaTypoli, peKOMEH0BaHHOM Kadeapoil.

Taxxe OIlEHKa «3a4TEHO0» BBICTABIIAETCS CTYIEHTAM, YCIEUIHO BBINOJIHSIIOUIMM IpERy-
CMOTpEHHBIE B MPOrpaMMe 3a/1aHHs, YCBOMBIIMM OCHOBHYIO PEKOMEHIYEMYIO JIUTEpaTypy MO
JUCLUIUINHE, JEMOHCTPUPYIOIINE CUCTEMATUYECKUN XapaKTep 3HAHUM M0 JUCLUUIUIMHE U CIIO-
COOHBIE K MX CaMOCTOSITEIbHOMY IONOJIHEHHIO M OOHOBJIEHUIO B XOJ€ JajbHeimel yuyeOHOI
paboThl ¥ IpOodeCcCHOHATBHOMN 1EATEILHOCTH.

OneHkKa «He3a4TeHO0» BBICTABISAETCS CTyJAEHTaM, OOHAPYKUBLIUM MPOOENbl B 3HAHUSIX
OCHOBHOI'O y4eOHOro MaTepuaina, JOMYCKAIOUIMM MPUHLUUIHAIbHBIE OUIMOKU B BBIMOJIHEHUH
MPEIYCMOTPEHHBIX MPOrpaMMoN 3a1aHui. Takol OLEHKHU 3aCIIy’KHUBAIOT OTBETHI CTYJEHTOB, HO-
CAIIME HECUCTEMATU3UPOBAHHBIM, OTPBIBOYHBIN, MOBEPXHOCTHBIN XapaKTep, KOrzla CTYICHT HE
IIOHUMAET CYHIECTBA M3JIaraéMbIX MM BOIIPOCOB, YTO CBHJETEIBCTBYET O TOM, YTO CTYAECHT HE
MOYKET JaJIbllIe MPOAOIDKATh 00yUYeHUE U MPUCTYIATh K NPOpeCcCHOHAIBHOM e TeNbHOCTH 0e3
JOTIOTHUTEIIBbHBIX 3aHATHH 110 COOTBETCTBYIOLIEH NUCHHUIIINHE

Ilokazamenu u Kpumepuu oUeHUBAHUA 3a4ema ¢ OYEHKOIL:

— Ha OIICHKY «OTJIMYHO» — OOY4JaIOIIUIiCs MOKa3bIBaE€T BBHICOKUI ypOBEHBb C(HOPMUPOBAHHOCTH
KOMITETCHIINH, T.e.1u(PpoByI0 00pabOTKy CUTHAJIOB MPEACTABIISIET KaK CTPYKTYPUPOBAHHYIO CH-
CTeMy 3HaHUH, COCcOOEH pa3pabaThiBaTh MPOTPAMMHBIE MPOAYKTHI MO (DUIBTPALMU U CKATHUIO
WH()OPMAITMOHHBIX TIOTOKOB, UMEET MPAKTUICCKHUE HABBIKUA MOJICOSTUHEHHUSI COBPEMEHHOM ara-
paTypbl K KOMIIBIOTEPHBIM CUCTEMAaM.

— Ha OIIEHKY «XOPOII0» — OOYYaIOIIMICS TOKAa3bIBAET CPEIHUN YPOBEHb COPMHPOBAHHOCTH
KOMIIETSHIIH, T.€. CIOCOOEH MPOEKTHUPOBATh pa3nyHbie NU(POBBIE (GUIBTPHI IO periaMeHTH-
POBaHHBIM XapaKTePUCTUKaM, OOJaaeT MPAKTUYCCKUMH HABBIKAMHU CO3JIaHUS MPOTPAMMHBIX
MPOJYKTOB TIO OTMPECIICHUIO Pa3IMYHbIX XapaKTePUCTUK CHUTHAJIOB J0 U MOCie GUIbTpanuu
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— Ha OIICHKY «yI0BJIETBOPHTEIbHO» — O0yUYArOIIUNCS TIOKa3bIBACT MOPOTOBEIH YPOBEHB c(HOp-
MHUPOBAHHOCTH KOMIIETCHIIHIA, T.€. 3HACT POJb U 3a7a4u U(PpPOBOIl 00pabOTKH CUTHAIIOB, YMEET
ompeneNiaTh GYyHKINOHAIBHBIC XapaKTEePUCTUKH CHUTHAJIOB U OI[CHHBATh TOYHOCTh MX OIpezese-
HUS , 00JIaJaeT KOMIBIOTEPHBIMA HAaBBIKAMHU Pa3pabOTKU MPOTrpaMM IO CIIEKTPATLHOMY aHAH3Y
U IPOCKTUPOBAHUIO (PHIIBTPOB

— Ha OLICHKY «HEe 3aYTeHO0» — Pe3yJbTaT 0O0yUeHHUs HE JOCTUTHYT, OOYJaIOIIUNCS HE MOXKET I0-
Ka3aTh 3HAHUS HA YPOBHE BOCIHPOM3BEACHUS U OOBSCHEHUs MH(OpMAIMH, HE MOXKET MOKa3aTh
WHTEJUICKTYaTbHbIC HABBIKM PEIICHUS TMPOCTHIX 3a/1a4.

Kpurepun oneHkn KypcoBoii padoThbl:

— Ha OICHKY «OTJIMYHO» — OOYYaIOIIMICS MMOKa3bIBACT BBHICOKUI ypOBEHBH C(HOPMUPOBAHHOCTH
KOMIIETCHIIMH, T.€., TO €CTh CIOCOOCH cpa3y IO 3aJaHHIO MPEIO0IaBaTe sl H3MECHUTh POrpaMM-
HBIA MPOJYKT; CO3JaHHAs UM IPOrpaMMa XOpOIIO CTPYKTYpHpOBaHA M 00JaJaeT AOCTATOYHO
BBICOKHM OBICTPOJICHCTBUEM

— Ha OLICHKY «XOPOII0» — OOYYArOIIUKCS MOKA3hIBACT CPEAHHUN YPOBEHb C(HOPMHPOBAHHOCTH
KOMIIETEHIMIA, T.¢. ¢ moMoinbio help cucremer MATLAB MokeT caMOCTOSATENEHO U3MEHHUTD all-
TOPUTM TIPOTPaMMBI TI0 33/IaHUIO TIPEIOIaBaATENs], OH IIOHUMAET MPOIECCHI MPEOOPA3OBAHMSI CHT-
HAJIOB B pa3pabaThIBa€MO UM CHCTEME.

— Ha OLICHKY «Y/OBJIETBOPUTEIbHO» — O0YJAIOIIHMIACS IMOKa3bIBACT TTOPOTOBBIA YPOBEHB COP-
MHUPOBAaHHOCTH KOMIICTEHIIMH, T.€. Pa3padaThiBaTh MPOCTEUIIHE MPOTPAMMHBIC MPOIYKTHI IO
oOHapyX)eHHIO T1e(PEKTHBIX HEOAHOPOHOCTEH B CHUTHAJIC.

— Ha OILICHKY «HEeY/JI0BJIETBOPUTEIbHO» — PE3yJbTaT OOyUEHHsI HE JIOCTUTHYT, 00 yJaroIuics He
MOJKET J1aTh O0BSCHEHUH 110 UM CO3/IaHHBIM IPOTPAMMHBIM ITPOTYKTOM

8 YueOHo-MeTOqH4YecKOe U HHPOPMALMOHHOE o0ecTiedeHre TUCHUTLTMHBI (MOIYJIsl)

a) OcHoBHas1 IMTEpPaTypa:
1. Crporonos, A. B. llu¢gposast 06paboTka CUrHAIOB B Oa3uce NporpaMMHpPyEMbIX JIO-

TMYECKUX MHTErpalibHBIX cXeM : yueOHoe mocobue / A. B. CtporonoB. — 3-e u3a., crep. —
Cankr-ITerepOypr : Jlanb, 2018. — 312 c¢. — ISBN 978-5-8114-1981-4. — TekcT : 3JEKTPOH-
HbIH // Jlanp : 3JIEKTPOHHO-0MOIMOTEeYHAS cucTema. — URL:

https://e.lanbook.com/reader/book/104960/ (nata obpamienus: 17.11.2020). — Pexwum gocryma:
JUTSL aBTOPU3. MOJIb30BATENCH.

2. Bacunnes, B. I1. OcHOBBI TeOpuu U pacuera mu(ppoBhIX GUIBTPOB : yueOHOE Mmocodue
/ B. I1. Bacunwes, 3. JI. Mypo, C. M. Cmonbckuii ; mon pea. C. M. Cmonbsckoro. — 2-¢ u3J.,
crep. — Mocksa : UHOPA-M, 2020. — 272 ¢. — (Bsicmiee oOpa3oBanue: bakanaspuar). -
ISBN 978-5-16-013023-1. - Tekcr : AIIEKTPOHHBII. - URL:
httos://znanium.com/read?id=357384 (mata oOpamenms: 17.11.2020). — Pexum mocrtvma: mo

0) lomostHuTEILHAS IUTEpaTypa:

[udposast obpadboTka curHamoB: YuedHnoe nocodbue / Ponayrun C.B., Ilapuno A.B.,
[lonyOunckuit A.H. - Boponexx:Hayunast xuura, 2016. - 144 c. ISBN 978-5-4446-0908-8. -
Teker : osnektponnsiit. - URL: https://znanium.com/read?id=193183 (xara oOparieHus:
17.11.2020). — Pexxum 0CTyIa: O MOIIMHUCKE.
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https://e.lanbook.com/reader/book/104960/
https://znanium.com/read?id=357384
https://znanium.com/read?id=193183

B) MeToauyeckue ykazaHnus:

I'amsukoBckuit, B. . [ludporas obpadoTrka curnanos: [Ipaktuueckoe mocodbue Yueod-
Hoe mocobwue / ['am3ukoBckuii B.W. - Mocksa :COJIOH-IIp., 2014. - 766 c.ISBN 978-5-91359-
117-3. - Tekcr : anekrponnbiit. - URL: https://znanium.com/read?id=59602 (mata oOparicHus:

17.11.2020). — PexxuM jocTyma: mo moamuckKe.

r) I[Iporpammuoe odecrieuenne 1 HTEpHET-pecypcebl:

IIporpammHoe o0ecnieueHue

Haumenosanue I1O Ne torosopa Cpoxk neicTBUS JTULIEH3UH

MS Windows 7 Professional(anst 17,1597 15 47.08.10.2018 11.10.2021
KJIaCCOB)

MS Windows 7 Professional (a1 \n 757.17 o1 27.06.2017 27.07.2018
KJIaCCOB)

MS Office 2007 Professional Ne 135 ot 17.09.2007 0eccpouHo

7Zip CBOOOJHO PacIpPOCTPAHIEMOE 0eccpoyHO

FAR Manager CBOOOTHO PACIPOCTPAHIEMOEC 0ecCpPOUHO
MathWorks Mathl-ab v.2014 Class- Iy gq 14 o1 08.12.2014 Gecepouiio

room License

IIpodeccnonanbHble 0a3bl JaHHBIX M HHGOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue kypca

CchlIKa

Hanwonanouas MH(POPMaIIMOHHO-
aHaJInTH4YeCcKast cucreMa — PoccuiiCKUN HHIEKC
Hay4yHoro nuruposanus (PMHII)

URL: https://elibrary.ru/project risc.asp

ITouckoBass cuctema Axamemus Google

(Google Scholar)

URL: https://scholar.google.ru/

Undpopmanmonnast cucrema - EnuHOoe OKHO
JI0CTyNa K MHPOPMAILIMOHHBIM pecypcaM

URL: http://window.edu.ru/

OneKTpoHHbIe pecypcbl OubanoTexkn MITY
um. I'.11. Hocosa

http://magtu.ru:8085/marcweb?2/Default.asp

Poccuiickass ['ocynapctBeHHass Oubiamoreka.
Karanoru

https://www.rsl.ru/ru/4readers/catalogues/

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHne JUCIUILIMHBI (MO1YJIs1)

MaTepHaHBHO-TeXHquCKOG obecreyeHne JUCITUIIIIMHBI BKIIIOYACT:
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https://znanium.com/read?id=59602
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://magtu.ru:8085/marcweb2/Default.asp
https://www.rsl.ru/ru/4readers/catalogues/

cTaBJieHUs WH(OpPMAIIUU ¢ BBIXOJI0M B IHTEpHET

VY4eOnbie aynuropuu. Knaccel YuebHo-Beruncaurensnbiii Lentp MI'TY: Ilepconans-
uble Kommbrotepsl ¢ maketom MSOffice, Excel, makerom MATLAB 14 , ¢ Beixogom B HTEpHET.

Aymutopuu 1Jis TPYMIOBBIX U MHIUBUIYaTbHBIX KOHCYJIBTAIIUH, TEKYIIETO KOHTPOJS H
IIPOMEKYTOYHOM aTTecTaly BKIo4aroT: [lepcoHanbHble KommbioTepbl ¢ maketom MSOffice,
Excel, nakerom MATLAB 14, ¢ Beixogom B HTEepHET

AyauTopuu Il CaMOCTOSITEIBHOM pabOThI ¢ BHIXOAOM B MHTEpHET W C JIOCTYIIOM B
AJIEKTPOHHYIO MH(OPMAIMOHHO-00pa30BaTEeIbHYIO Cpeay yHUBepcurtera: [lepcoHalbHBIE KOM-
nsrotepsl ¢ makerom MSOffice, Excel, ¢ Beixomom B UHTepHET

[Tomemenue it XpaHSHUS W MPOPMIAKTHUECKOTO OOCTYKUBAHUSI y4eOHOTO 000py/I0-
BaHMSI: CTEIIAXH, cel(bI sl XpaHeHUs1 yueOHOTO 000pyaoBaHus. THCTpYMEHTHI 111 PEMOHTA
000py1I0BaHUs.
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