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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Leab ocBoeHMs] AUCHUNJIMHBI. W3y4E€HHWE OCHOB IIOCTPOEHHUS cXeM MHu(poBoid 00padboTKH
CUTHAJIOB ¢ TpUMEeHEeHHeM nakeToB Matlab u Simulink

33[{3‘11/1 AUCHHUITIMHbI

dopmupyembie y 00ydaronierocsi KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTEeHIHI !

Koa n HauMeHOBaHHue
KOMIEeTeHINHI

Kox 1 HamMeHOBaHHeE
HHINKATOPA T0CTHKEHH S
KOMIIETEHIIUH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[1K-2 Criocob6eH npuMeHSITh
byHaamMeHTanbHbIC
Hay4YHbIE METOJIbI IIPU
UCCJIEJOBAaHUH, aHAIIN3E,
MOJICTTUPOBAHUH U
IPOEKTUPOBAHUU
AQHATUTUYECKUX
UH(POPMALMOHHBIX CHCTEM

N I-5nk-2 OcymecTBisieT
MOJICTTUPOBAHUE
WH(POPMAIIMOHHBIX CHCTEM,
MIPOBOJIMT pPacueT u
ONTUMU3AIIIO UX
XapaKTePUCTHK

3HATh:
- OCHOBHBIE TIOHATHS U TIPUEMBI
nporpammupoBanus Matlab;

- 0COOCHHOCTH MPUMCHEHUS ITaKeTa
Matlab myist MogenTupoBaHUs KaHATIOB
nrudpoBoit 00pabOTKH CHUTHAJIOB;

- Ha3HAYeHUE OJIOKOB, UX MapaMeTPhI U
OCHOBHBIE IPHUEMBI IPahuIeCcKOro
nporpammupoBanus Simulink u LabView.

YMETB:
- IOCTPOEHHE CXeM Ha 0a3e s3bIKa
rpadu9ecKoro MporpaMMHpPOBAHUS
LabView;

- HaIFCaHUE MPOTPaMM Ha SI3bIKE MMaKeTa
Matlab;

- TOCTPOSHHE MOJIENIN U3MEPUTEILHO-
BBIYUCIIUTENHLHOIO YCTPOICTBA C
npuMeHeHneM nakera Simulink.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

HucuurninuHa OTHOCHUTCA K OCHOBHOM TmpodeccroHanmbHOM 00pa3oBaTelbHON Mporpamme
NHpopMallMOHHO-aHAIUTHYECKUE W JUArHOCTHYECKHE HWHTEJUIEKTyaJbHbIE TEXHOJOrMH (namee —
OIIOII), nampasnenus noxarotoBku 09.04.01 MubopmaTuka M BBIUUCIHUTEIbHAS TEXHUKA, YPOBEHb
0o0pa3oBaHUs: BBICIIEE 0Opa30BaHME - MAaTUCTPATypa.

TpebGoBaHMsI K BXOAHBIM 3HAHUSIM U YMEHUSIM:
- 3HaTh OCHOBBI IIPOIPaMMHUPOBAHUs Ha SI3bIKE BBICOKOTO YPOBHS
- 3HaTh OCHOBBI IIU(PPOBOI 0OpabOTKK CUTHAJIOB
- 3HaTb OCHOBBI CXEMOTEXHUKH

- YMETb COCTABJIATH IPOCTEHIIINE TPOTPAMMBI Ha A3BIKE BHICOKOTO YPOBHS

- YMETh aHAJIU3UPOBATh OJIOKH HU(POBOI 00PaOOTKH CUTHANIOB, MOJIy4aTh YACTOTHBIE U MEPEXOIHBIX

XapaKTECPUCTHUKHU

- YMCTb UCIIOJIB30BaTh CXEMOTCXHUYCCKUEC SJICMCHTHI JII COCTABJICHUA CXEM I_II/I(I)pOBOI\/'I O6pa6OTKI/I

CHUT'HAJIOB

Pe3ynbraThl 00y4eHus1, MOTydYeHHbIE P OCBOCHUH TUCIMITIMHBI, HEOOXOIUMBI IPU BBITOJTHEHUN
BBIMTYCKHOMN KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbBI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

Pacnpenencnue TpyioeMKocTH pasjena (B 4acax) Mo BUAaM y4eOHOM paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8g|© Jlex | JIab | Ilp — - VKK | TK ITA ceMecT aTTecTaluu
/M pe /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Beenenue. OcHOBEI 17.0 1 45 | 40 - - - - - - 8.5 - CamocmoamensHoe usyuenue
pabotsl B MatLab meopemuuecko20 mamepuana: IlosTopenue
11 OO1ue cBeneHus o 1.5 05 | 05 - - - - - - 0.5 - NPOHIEHHOTO Ha JICKLIUSIX MaTepuaia, u3yueHHue
cpene JIOTIOJTHUTEIBHOTO MaTepHraja o TeMaTuKe
POrpaMMHUPOBaHUS Kypca, IIOATOTOBKA K BHITIOJHEHHIO U 3aLIHTE
MatLab naboparopHoii padotsl MatLab Ne 1.
1.2 OcHOBBI 4 1 1 - - - - - - 2 - H3yuenue mamepuanoe 1umepamypHslx
NpOrpaMMUPOBAHUS Ha UCHOYHUKOG:
M-si3bIKe [2], 41-182, 193-207, 213, 214, 277-284, 312-
1.3 | 2-D rpajuxa B MatLab 4 1 1 - - - - - - 2 - 326, 531-541
14 Konctpykunu koma 4 1 1 - - - - - - 2 - [4], 11-67, 145-167
nporpamm B MatLab [7], 57-81, 86-89, 92-95, 103-104
1.5 Oynukiun B MatLab 3.5 1 0.5 - - - - - - 2 -
2 OCHOBHI 16.5 5 4.0 - - - - - - 75 - Ilo020mo6Ka K KOHMPOILHOU padome:
MPOTPaMMHUPOBAHUS Ha I'enepanus u orobpakerne curHana B Simulink
Simulink Ilodz0moeKa K KOHMPOALHOU padome:
2.1 Bgenenne B Simulink 2.0 1 0.5 - - - - - - 0.5 - OCOOCHHOCTH peann3alui MaTeMaTHIeCKAX
2.2 | TI'enepamus cUTHAJIOB U 4 1 1 - - - - - - 2 - omneparmii B Simulink
0TOOpakeHUe Ilo0z0mogKka K KOHMPOILHOU padome:
nHdopmanuu IToncucremsl. Peanusanus noacucTeM B
2.3 bioku 25 1 0.5 - - - - - - 1 - Simulink
apupMeTHIECKUX H3yuenue mamepuanos numepamypHuix
onepanui UCHOUHUKOG:
2.4 ToacucremMbl 4 1 1 - - - - - - 2 - [1], 91-97
2.5 YmpaBiieHHE TOTOKOM 4 1 1 - - - - - - 2 - [3], 69-74, 547-559, 581-692
3 [udpossie curHassl B 14.0 4 4.0 - - - - - - 6 - Camocmoamenvnoe uzyuenue

MatLab

meopemuuecKoz2o mamepuaia. HOBTOpeHI/Ie

4




3.1 [IpencraBnenue 45 1 1.5 2 MIPOUJICHHOTO Ha JIEKIMUSIX MaTepuana, n3yueHue
CHTHAJIOB M BPEMEHHBIX JIOTIOJTHUTEIBHOTO MaTepHraja o TeMaThuKe
3aBUCHMOCTEH. Kypca, IIOATOTOBKA K BHITIOJHEHHIO U 3aLINUTE
Teoperndeckuii 6aznc nmabopaTopHOii paboTer o MatLab Ne 2.
3.2 MonenmupoBaHue 4 1 1 2 Hzyuenue mamepuanog 1umepamypHsix
CHUTHAJIOB CPECTBAMH UCHOYHUKOB:
MatLab [2], 465-470
3.3 AnmnpokcuMarus u 55 2 1.5 2 [7], 97-99, 155-164, 165-166, 168-175, 178-
WHTEPIOJISIIHS 187, 206-211
HEJNMHEWHBIX
3aBUCHUMOCTEH B
MatLab
4 [Mpumenenne Simulink 15 4 4 7 Ilo020mo6Ka K KOHMPOILHOU padome:
JUIA peanu3aluy 3a1a4 Peamuzanus [AI1® u ycrpanenue sddexra
UPPOBOI 00pabOTKH "pactekanus criektpa"
CUTHAJIOB Ilo020mo6Ka K KOHMPOILHOU padome:
4.1 ITudpossie GpuibTpsl 4 1 1 2 Crioco0bl peanu3aniy HUGPOBBIX GHILTPOB
4.2 WnTterpupyromue 4 1 1 2 KUX n BUX Tunos B Simulink.
buIbTpHI H3yuenue mamepuanos numepamypHsix
4.3 JuckpetHoe 7 2 2 3 UCHIOYUHUKOG:
npeobpazoBanme Oypbe [1], 98-235
[3], 736-775
[6], 218-294
5 Hudposas odbpadboTka 175 7.5 - 10 CamocmosamensbHnoe usyuenue
curnaios B MatLab meopemuuecko20 mamepuana: [1oBropeHune
5.1 Pacmipoctpanenue 3 1 - 2 MIPOUJICHHOTO Ha JISKIUSIX MaTepuana, n3y4eHue
CHTHAJIOB uepe3 JIOTIOJTHUTEJIBHOTO MaTepHraia o TeMaTuKe
JIMHENHBIE LIENU Kypca, HOArOTOBKA K HAIIUCAHUIO KOHTPOJIBHOM
5.2 Pabora ¢ makeTom 15 0.5 - 1 paboTs o MatLab.
Signal Processing H3yuenue mamepuanos numepamypHsix
Toolbox UCHOYHUKOB:
5.3 PacimpenHnbiit 4 2 - 2 [7], 188-197, 199-206, 212-216, 218-221, 229-
¢dynkiponan MatLab 231, 245-246, 246-251
JUTSL MOJICITUPOBAHMS
CHTHAJIOB
54 Cpencrtia 4 2 - 2
BU3YyalH3all1
CIIEKTPOB CUTHAJIOB
5.5 OcCHOBBI 5 2 - 3




CIICKTPAJIbHOT'O aHaJInM3a

CHUTHAJIOB
6 OCHOBBI 18 7 - - - 11 Iloozomoexka K KORmMpPoIbHOU padome:
IPOrpaMMHpPOBAHUs HA OcHoBblI nporpammupoBanus Ha LabVIEW
LabView H3yuenue mamepuanos iumepamypHblx
6.1 Cpena LabView 2 1 - - - 1 UCHOYUHUKO8:
6.2 OCHOBBI 4 2 - - - 2 [5], 51-72, 132-173, 215-254
POTPaMMHUPOBAHIS Ha
LabView
6.3 Co3nanne 3 1 - - - 2
O IIpUOOPOB
6.4 | CpencrBa BU3yaJbHOTO 3 1 - - - 2
otobpakenns LabView
6.5 CocTaBHBIE JaHHEIE 3 1 - - - 2
LabView: MacCUBBI 1
KJIACTEPBI
6.6 BBoj 1 BEIBO TaHHBIX 3 1 - - - 2
3auer ¢ OLEHKOM 0.6 - - - 0.6 -
Kypcosas pabora (KP) 454 - - 16 - 254
Bcero 3a cemecTp 144.0 32.0 16.0 16 0.6 75.4
Hroro 3a cemecTp 144.0 320 | 16.0 16 4 0.6 75.4

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMM 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymmiit koHTposb; [TA — npomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bseoenue. Ocnosvt pabomut 6 MatLab

1.1. O6mue cBenenust o cpenae nporpammupoBanus MatLab

MatLab kak yHMBepcCaJbHBIH WHCTPYMEHT MHXKEHEpPa M YUCHOTO JJISl MPOBEIEHUS YHCICHHBIX
pacueToB W MareMmaruyeckoro MmonaenupoBanus. Konuemnuus u HazHadenne MatLab. O6nactu
npuMeHenus.. basoseie cBenenus. Ocodennoctu MatLab. OcnoBHble Bo3MokHOCTH. Simulink xak
CpelncTBO Tpaduyueckoro mnporpaMMHpoBaHus U MonenupoBanus.. Wurtepdeiic cpenst MatLab.
['maBHOE OKHO paboueil mporpammel. [lanens uHCTpyMeHTOB, okHO "Current Folder", komanmHoe
OKHO, OKHO OTOOpakeHusi pabouero npocTpaHcTBa. OCHOBHBIE MYHKTHI MEHIO MPOTPaMMBbI.
Berpoennslit penakrop koaa nporpamm. CocTaBieHue mporpamm B Bujae M-daiina. OTKpeITHE H
3akpbITHEe M-(haiisnos..

1.2. OcHOBBI ITporpaMMupoBaHust Ha M-s3bIke

Yucna. @opmatsl yncen. Apudmernueckue onepanuuu ¢ yuciaamu. CUCTeMHbIE N€pEMEHHbIE.
KoHcranTel. Bpluncienuss B KOMaHaHOM OkHe. ba3oBeie komanasl. Kommentapuu. Hceropus
BBINMOJIHEHHBbIX KoMaHA. CrpaBka MatLab.. Ilepemennbie. OmnpeneneHue NEepeMEHHBIX Kak
CKaJIIpOB, BEKTOpOB miM Marpui. OnpeneneHne 3HAYCHUH OHIEMEHTOB Mmarpuil.. Pabora ¢
MmaTpuliamMy. M3BieueHue 371€MEHTOB, CTPOK M CTOJOLIOB M3 MAaTpUllbl. 3allOJHEHHE MAaTpPHUIL
YUCJIOBBIMU 3HaueHUsAMHU. [losneMeHTHBIE omepanuu ¢ BEKTOpaMH M MaTpuuaMu. MaTtpuuHbie
onepauuu.. Bcrpoennsle marematnueckue ¢yHkiuu. Ilone3Hble BcroMoraTenbHble KOMAaHIBI.
OcuoBuble THIBI JaHHBIX. [IpeoOpasoBanue tumoB.. KomruiekcHble umcna. Teopermueckas
cnpaBka. ['paduueckas wiutoctpauus u unHrepnperanus. [lapamerpsl u ¢opmbl NpeacTaBiIeHHUS.
Hcnonp3oBanne MatLab mpu pabore ¢ KOMIUIEKCHBIMU 4YuciaMu.. M-¢aiinel. Daiinbi-crieHapuu
("cxkpunt") u Qaitnel-pynkuuu. B3aumogeiicteue ¢ pemakropom kona MatLab. LBetoBas cxema
muddepeHmanuy Koaa nporpammel. Beimonnenne M-gaiina..

1.3. 2-D rpaduka B MatLab

[Toctpoenue rpagukoB, 3aJaHHBIX TAOJUYHBIM 00pazoM. CoBMEIIEHHbIN IpaduK HECKOJIBKHX
kpuBbIX. Hamoxenue rpadukoB. PopmarupoBanue rpaduxos. [loGaBienue wuHpopmanuu Ha
rpaduk.. [loctpoenue rpagukoB B pa3aenbHbx okHax. CTanaapTHOe MeHIO rpaduka. BerpoeHHbie
UHCTPYMEHTHI JUIsl pelakTupoBaHus rpaduka. VM3meHeHue macmtaba oTOOpa)xxeHHsS TpagHKOB..
[TocTpoeHne HECKOJIbKUX I'paUKOB B OJTHOM OKHE. J|OMOJHUTENbHBIE BOZMOXHOCTH O0()OpMIIEHUS
rpa¢ukoB. Pabota c¢ rpapuueckumu okHamu.. IlocTpoeHne rpaukoB aHATUTHUECKH 3aJaHHBIX
¢yukuuil. [loctpoenue rpadgukoB KycOUHO-HENPEPHIBHBIX (QYHKIUH. .

1.4. Koncrpykuuu koja nporpamm B MatLab

Omneparopsl U cuHTakcuc M-s3bika. OnepaTopsl BBOJa-BeIBOAa. OnepaTophl LIUKIJIA U YCIOBHBIE
oneparopel. lukn "for". Omepatop uumkna c mpenycinoBuem "while". VcnoBHbIH norudeckuit
oneparop "if-else". Onepatop nepekmtouenus "switch". Vcnonbp3oBanne BIOXKEHHBIX OTMEPATOPOB.
CpaBHeHHe MporpamMMm B peaiu3alusx kiaccuyeckoid C-1mogoOHOM CTPYKTYphl M C IPUMEHEHHEM
BEKTOPHBIX U MAaTPUYHBIX OINEPaIHiA..

1.5. ®ynkiuu B MatLab

Ucnons3oBanne M-¢aiinos. Onucanue u cuHTakcuc M-¢yHKuuu. BXxoaHble W BBIXOJHBIE
napamerpsl. [lepenaua mapamerpoB B (yHkiuio. BeizoB M-¢dynkiuu. Bo3par u3 ¢yHKumu.
Ocob6ennoctu M-pyHkiuii..

2. Ocnosvl npozpammuposarus wa Simulink




2.1. Beexmenue B Simulink

OcHoBHbIe cBeneHus o makete Simulink. Mecto makera Simulink B 3amauax MoaenupoBaHUs
U3MEPUTEIIbHBIX M BBIUMCIHTENBHBIX cucteM. OdopmieHue cxem wmojenupoBanus. OCHOBHbBIE
nerictBus ¢ oiokamu. Tumnsl cucreMm Simulink. O0mee onucangue ouodimorexk Simulink..

2.2. 'eneparnusi CUTHaJIOB U OTOOpaXeHHE UHPOPMALTUU
bubnuoTexka OJOKOB TEHEpallMM CHUTHAJIOB pa3audyHbix (opm. bubimoreka 06i0KOB
0TOOpa)KeHMs CUTHAJIOB U MH()OPMAITHH..

2.3. binoku apudMeTHIECKUX OTIePAITHA

['pynna GnokoB apudmernyeckux omneparuii. ['pynmna OJ10KOB MpOCTEHIINX MaTeMaTHYECKUX
¢byakumid. 'pynma OJOKOB omepamnuii ¢ KOMIUIGKCHBIMU uuciaamu. biok okpyrienus. ['pymma
OJIOKOB oOmepanuii ¢ MaTpulaMu W BeKTopamH. ['pynma OJ0KOB 00paOOTKM JaHHBIX B
MaTeMaTUYeCKOW CTaTUCTHUKE. ['pymma OJOKOB ompeneieHds KOpHEW YpaBHEHUW M 3HAYCHHM
noauHoMOB. ['pynma 6:10k0B peanu3annu 00bekToB Matlab. ['pymina 6J0K0B TOrHYecKux onepanuit
Y TIOOUTOBBIX ONEPALIUH..

2.4. IlogcucreMsel

[Tonstue mnoncuctemsl B Simulink; Bugsl mnoacuctem B Simulink. Heymnpasisiembie
MOJICUCTEMBL.  YTIpaBJISIeMbIE TOJICUCTEMBI (yIpaBlieHHE ypoBHeM). [lapaMeTpbl ympaBiseMbIX
nojcucTeM (yIpaBICHHWE YPOBHEM). YTPaBIsIeMbIe IOJCUCTEMbI (yIpaBJICHUE YCIOBHEM -
Tpurrepueie). [lapameTpsl ympaBiaseMbIX MOACHCTEM (YIIPaBICHUE YCIOBUEM - TPUTTEPHBIC).
[ToncucreMbl BETBJIICHUS WCIIOJHEHUS MporpamMMm. Mackupyemble mojicucTeMbl. [lapamerpsl
MAaCKHUPYEMBIX TTOJICUCTEM..

2.5. YopaBieHue NoTOKOM

Knaccudukarust nmpuHimnoB ynpaeienus notokoM. [loacucremsr If — If Action Subsystem.
[Toncuctemsl Switch Case — Switch Case Action Subsystem. [Toacucremsr For Iterator Subsystem.
[Toacucremsr While Iterator Subsystem. broku ympaBieHusi mpoxokaeHueM curHama. bioku
yIpaBieHUs aTpuOyTaMu cUrHaia. bioku 3aep Ky U XpaHeHHsI CUTHATA..

3. Hudposvie cuznanvt 6 MatLab

3.1. IlpeacraBieHne CUTHAIOB U BpEeMEHHBIX 3aBUcuMocTell. Teopetnueckuit 6azuc

ONEeKTpUYECKUe CHUTHAJIbI M WX BUAbL. AHAJIOTOBbIM curHai. JIuHeiiHble mNpeoOpa3oBaHUs
CUTHAJIOB. J{MCKpETH3MPOBaHHBIA M AMCKpEeTHble curHaibl. Ilpomecc auckperusanuu (BbIOOPKN)
curHaiioB. bazoBeie acmekTsl Teopun 1HUdpoBoit o6padotku curHanoB (LIOC). Epunnunsrii
UMIOYIC M eIUHUYHBIN ckadok. JlempTa-¢yHkmus. [ll-oOpasnas ¢ynkuua. JuckperHas
UMIyJIbCHAs XapakTepucTuka.. IlpencraBieHue curHaiza BO BpeMeHHOW oOsactu. Pan ®ypee.
CriekTpanbHOE MpPE/CTaBICHUE CUTHAIOB B YaCTOTHOHM oOsiacTv. PU3nueckuil 1 MaTeMaTH4YeCKU
cnektpsl. Teopema  KorenpHukoBa. BoccranaBnuBarommii  (CriaxuBarolmui) — QUIbTP.
Amnanorosoro-mugpoBoit npeodpazosarens (ALIT). OcunoBubie xapakrepuctuku ALIIL. IIpsmoe
npeoOpazoBanne Oypre. CriekTpanbHas IIIOTHOCTh curHamia. JluckpeTHoe npeodpazoBanue Dypoe.
AMIITUTYAHBIN CIEKTP JUCKPETHOTO CUTHaja. OrpaHuyYeHNe CIIEKTpa..

3.2. MoaenupoBaHue cUTHaJIOB cpeacTBamu MatLab

JlerepMUHUPOBAaHHBIE AUCKPETHBIE CUTHAIBI. CHHTE3 paJiMOCUTHAJIOB Ha OCHOBE KOMOMHALIUU
TPUTOHOMETpUUECKUX (YyHKIMH. DopMHUpOBaHME HECUHYCOMJAIbHBIX CHUTHajioB. [lonydeHue
MHOXECTBEHHBIX CUTHaNOB. [locTpoeHre rpagkoB OCHMIIIIONPaMM CUTHAJIOB. AHAJIM3 CUTHAIA BO
BpeMeHHOH obOsiactu. @opma curHana.. CUrHanbl Kak HOCUTENU 1ojie3Hoi nHpopmaruu. CUrHaibl
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C HAJIOKCHHOHM clyyailHON cocTaBistonieid. ['enepaTop ciydyailHbIX yucen A (OPMHPOBAHUSA
IIyMOBOM  cocTaBisitoniedi. Bua  pacnpeneneHuss  cliydalHO — M3MEHSIIOIIETOCS — CUTHAJIA.
CrekTpaibHOE MPEJCTaBICHUE CIIOXKHBIX CHTHAJIOB B YacTHOM oOnactu. BektopHas cucrema
MIpeICTaBICHHS TaHHBIX B MatLab..

3.3. Annpoxcumarnysi 1 UHTEPIOJISIINS HETMHEHHBIX 3aBUcuMocTeld B MatLab

[TpubnmkeHre BpeMEHHBIX 3aBUCUMOCTEH CUTHANOB. HTepronanysa aHAIUTUYECKU 3aJaHHBIX
¢ynkuunii. Beibop y3nmoBbix Touek. [TonmmHOMuanpHas MHTEpHONALUSA. Bua anmpokcuMHUpyomei
¢byakuun.. Perpeccuss curnanoB. Meton HamMmenbmux kBagapatoB (MHK). IlommHomuanbHas
anmpokcuManus. JluHeiHas perpeccus. Boerumcnenue Kod((UIMEHTOB ammpOKCUMHUPYIOMIETO
MHOrouwieHa.. OpHomMepHas TaOIUYHAS UWHTEPHONALUA. MeToAbl HHTEPHOJSIUU CUTHAJIOB:
CTyleHYarTas, JUHEeHHAas, KyOM4eCKHii MHOTOWICH U CIUIaiH. BeICTpas mpoieaypa HHTEPIIOISIINY.
Orpanndenusi npuOnvkeHus naHHbIX.. CrutaH-uaTepnioysiius. [laker pacmupenus "Spline
Toolbox" mnms  paboTel co cmaiiHamMu.  VHTepnoisuus  NEpUOIUYECKUX  (DYHKIHH.
Tpuronomerpuueckuii psia Oypeoe..

4. [Ipumenenue Simulink ons peanuzayuu 3a0ay yugdposon obpabomku cucHaI08

4.1. Hudposbie GUILTPHI

Knaccudpukanus mudpossix ¢uiabTpoB. OCHOBHBIE TOIXOIBI K pPa3paboTKe IUGPOBBIX
bunbTpoB. OGUIBTPHI ¢ KOHEYHOW MUMITYJIBCHOM XapakTepucTukoil. CpeacTBa co3aanus GUIbTPOB C
KOHEYHOW  HMMITYJbCHOM  XapakTepuCTHUKOW. DuibTpel ¢  OECKOHEYHOW  HMMITYJIbCHOM
xapaktepuctukoil. Cpeacta co3gaHusi GUIBTPOB ¢ OECKOHEYHOM MMITYJIbCHOM XapaKTepUCTHKOIA.
Pazpaborka mudpoBoro ¢unsTpa ¢ momMombo Oioka tuna «Lowpass». Pa3paboTka mudpoBoro
¢uneTpa ¢ momompbio «FDATool». Pa3paborka 1mudpoBbIX (GUIBTPOB € MOMOIIBI0 0a30BBIX
0JIOKOB..

4.2. UnTerpupytrouiye GpuibTpbl

@uibTp CKOIB3AIIETO cpefHero. lIpuMeHenne afanTUBHOM MOACTPOMKH «YaCTOT PEKEKIUN»
¢wibTpa ckomb3dliero cpeaHero. IloBelleHME 3aTyXxaHus B IOJIOCE 3arpaxJeHus (uibTpa
CKOJIB3SILIETO CpeHero ¢ nomomibio gononHutenbHoro ®HY. Unrterpatop-rpedenyaTsiii puiabTp.
Pa3paboTka KOppeKTHpYIOIEero GpuibTpa A CHUKEHHUS HEPaBHOMEPHOCTH MOJIOCHI MPOMYCKAHUS
UHTETpaTop-rpe0eH4YaToro GuibTpa..

4.3. TluckpeTtHoe npeodpazoBanue Oypbe

[ToHsTHSL CHEKTpa AMCKPETHOTO M HENPEpPBIBHOIO CHUTHANOB. JluckpeTHOoe mpeoOpa3oBaHue
®ypoe (AI1D). Anroputmsl peanusanum JuckpeTHoro npeodpazoBanus Pypoe. [IpeodpazoBaTens
I'epuens u ero peanuzauusa B Simulink. beictpoe npeoOpazoBanue dypbe. IddekT «pacTekaHus
cnekTpa» u 0opr6a ¢ HUM. [ludposas ¢punprpanus B Matlab. ITonyuenne AUX u @YX duiibTpa.
[TonryueHnue nepexoAHON W MUMITYJIbCHOM XapakTepucTtuk ¢uibrpa. [lomyuenue peakuuu puiabtpa
Ha BO3/EHCTBHE IPOU3BOIBHOIO BUJA.

5. Hudposas obpabomka cucuanos 8 MatLab

5.1. PacmipocTpaHeHHe CUTHAJIOB Uepe3 IMHEHHBIC [IENH
OcHoOBHas 3a/1a9a MaTeMaTHIECKOTO MOJCITUPOBAHHS CUTHAIOB. [IpOX0KIeHNE CUTHATIOB Yepe3
npeoOpasytome ycrpoiictBa. Teopema [upuxiue. Dddexkr ['md66ca. CnekTpalbHBII METO..
CnekTpanpHOe npeodpa3oBaHue CUTHaNA. YacTOTHBIE KOMIOHEHTHI curHaia. [Ipsmoe u o6patHOe
npeoOpazoBanus @Dypbe. YacToTHBIE M (Da30BBI CHEKTPHl CHTHANA.. AJTOPHUTM OBICTPOTO
npeoOpazoBanus Oypre (BIID). CBsi3b MEXy CIIEKTPaIbHOMN MIIOTHOCTHIO AaHAJIOTOBOTO CUTHAJIA
CHEKTPAbHON TUIOTHOCTHIO JUCKPETU3UPOBAHHOTO curHana. Ilepexom W3 BpeMeHHOW 00IacTu
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NpEJCTaBICHNUs CUTHAJa B YacTOTHYIO M oOpartHo.. Peammuszaums BII® B MatLab. OnnomepHoe
BII®. TI'paduku crnekTpadbHOH IUIOTHOCTH M CIEKTPATbHOW IUIOTHOCTH MOIIHOCTH CHTHAaA.
AMITTUTYAHBIN CIEKTP CUTHAJIA..

5.2. Pa6ora ¢ makeroMm Signal Processing Toolbox

Hagamo paboret ¢ makerom "Signal Processing Toolbox". Ha3HaueHue u OCHOBHOW
dbyHkMoHan makera pacmupeHus. CpeacTBO MPOCMOTpa W KOHCTPYKTopa  (DUIBTPOB.
HccnenoBaHne 4acTOTHBIX XapaKTEPUCTHK CHCTEM M OJIOKOB.. YJaJeHHE SJIEMEHTOB MAacCHBA.
JloGaBienune »siaemMeHTOB B MaccuB. OOmme cBeaeHus OuckpeTHod ¢unpTpanuu. [Ipumep
¢GWIbTpau TapMOHHYECKOTOo cuTHaja.. IlocTpoeHwe TUCKPETHOH aMIUTUTYAHO-Y9aCTOTHOU
xapakrepuctuku ¢punabTpa (AUX). Cenexius CUrHaJIa MO 3aJlaHHON YacTOTE WJIM IOJIOCE YacToT.
Ycrpanenue pa3priBoB (a30BOK XapaKTEPUCTUKU (HUIbTpa.. MI3MEeHEeHne 4acTOThl AMCKPETH3AUN
curnainos. [enumanus. Untepnonsuus. [lepeBsidopka curnanos. JlononHenne HyIsIMH. .

5.3. Pacmmpennsiit pyaknuonan MatLab aiis MoxenupoBaHust CUTHAIOB

Cunte3 curHaigoB c mnpumeHeHueM mnakera "Signal Processing Toolbox". Kocunycouna c
BapHMaTUBHOW 4YacTOTOM. 3aKOH HW3MEHEHHUs 4YacTOThl CHUTHala (JUMHEHHBIN, KBaJpaTUYHBIMH,
norapupmuueckuil). YacrotHas moayasanus.. ['eHepanus CUTHaNOB ¢ MpUMEHeHUeM nakera "Signal
Processing Toolbox". ®yukmms [upuxine. CuHycomnma moayinupoBaHHas (yHkiued [aycca.
["ayccoBblit MoHOMMIyJbC.. DopMupoBaHue nauku UMMIynbcoB. IlocTpoeHune nmiooOpazHoOro u
TpeyroiapHOro currana. OyHkmus "sinc" W MHTEPIONAUS NEPUOTUIECKUX CHTHANIOB. | eHepamms
OPSIMOYTOJIBHBIX M alepHOJUUYECKUX TPEYrONbHbIX HMMIYJIbCOB.. Co3aHue MOJYJIMPOBAHHBIX
curnanoB B MatLab. Buasl Moxyssiiinu: ammuintyqHo-4actotHas (AM), gactotHas (UM), daszoBas,
HIMPOTHO-UMITYJIbCHAsI, KBaZpaTypHas U apyrue. Hecymwuil u Mmonynupytomuii curnaisl. Ilonoca
4acToT..

5.4. CpencrBa BU3yalnu3alluy CIEKTPOB CUTHAJIOB

[TocTpoenue nepuogorpaMm. DHEPrUsl CUTHAIA U CIIEKTpaibHas MIOTHOCTh MomHOCTH (CIIM).
Onenka CIIM. TIpajpuxk CIIM. Ormpenenenne nepuoporpamMm. Ilapamerpsl  QyHKUuUM
cnekTpaipHoro asanusa.. lloctpoenue crekrporpamm. CIIM  4acTOTHO-MOJYIUPOBAHHBIX
curHanoB. CpenHss MomHOCTh npouecca. @opmyna IlapceBans. CsA3b MEXIy dHEPreTUYECKUM
CIEKTPOM CHUTHaJIa U MPSAMBIM ITpeoOpa3oBanreM Pypre. AITOPUTM BBIYMCIEHUS CIIEKTPOrpaMM..

5.5. OCHOBBI CHIEKTPAJIBHOTO aHAJIN3a CUTHAJIOB
CBepTka 0lHOMEPHBIX curHasIoB. CTaTHUCTHKA CUTHANOB. B3anMHast koppensunoHHast QyHKIHSL.
KoppensiuyoHHBbIi aHau3..

6. Ocnosbl npocpammuposanus Ha LabView

6.1. Cpena LabView

JluneBple MaHENW: JJIEMEHTHl YIPaBICHUS U WHIUKATOPBI, OJOK-IAWAarpaMMbl, Y3Jbl U
NpoBOIHUKH JaHHBIX. [IpoexTsl LabView: OKHO MeHemKepa MpoeKTa, HHCTPYMEHTAlIbHAs MaHellb,
Ak TaHHbIX. IHCTpyMeHTanbHas naHens. KOHTEKCTHOE MEHIO..

6.2. OcHoBBI IporpammupoBanus Ha LabView

Coznianue BUPTYaJIbHBIX MPUOOPOB. DIIEMEHTHI yIPABICHUS, HHIUKATOPBl U UX BO3MOXKHOCTH.
CoenuHenus. 3amyck BHPTYalIbHOTO MpuOOpa. 3arpy3ka M COXpaHEHUE BHPTYAIbHOTO NpHOOpa.
Meroanka OTKIaAKu TporpamMm. JJokyMeHTHupoBaHHE PabOTHI..

6.3. Co3nanue noanpuOopoB
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Co3nanue BUPTYaJIbHOrO HMOANpUOOpa HAa OCHOBE BUpTyanbHOro npubopa. Coznanue BIIII u3
osok-nmuarpammel. Oxkao momontu BIIIT: pexomenayemble, o0si3aTenbHBIE W HEOOs3aTEIbHBIC
BXxonHble nanuble. OOHOBIIeHUE cBs3u ¢ BII..

6.4. CpenctBa Bu3yaabHOTO oTOOpaskeHus LabView

PazBeptkn  ocummmorpamm.  I'paduku  ocnmutorpamm.  JIByXKOOpAHMHATHBIE — TpaduKu.
KoMIoHeHThI pa3BepTOK M TpaguKoB OCIIUIOrpamMM. Pa3BepTkn M rpadMku HHTEHCHBHOCTH.
WHuTepBalibl OCHMIIIIOTPAMMEI M TUHAMUYECKHE JTaHHBIC. .

6.5. CoctaBuble nanable LabView: MaccuBBI U KJIacTEPhI

Coznmanue  SIEMEHTOB  yNOpaBIeHUS ©W  OTOOpaKeHUsT  MaccwBOB.  lcmonb30BaHUE
ABTOMAaTHYECKOTO HWHIAEKCHpOBaHUs. JIBymepHble MaccuBbl. DyHKIIMU pabOTBI C MacCCHBaMH.
[Tomumopdusm. CocraBHas apudmernka. [ToHsATHE KIIacTEpa U B3aUMOCBS3b C MACCUBAMU..

6.6. BBOo1 ¥ BBIBOJ TAHHBIX

Curnanst B LabView u ux mapamerpsl. Bei6op n koHpUrypanus U3MEpUTEIEHON alapaTHOl
YacTU CUCTeM cOopa JaHHBIX. AHAIOTOBBIN U IU(poBoii cOop naHHbIX. CoenMHEeHNnEe KOMIIBIOTEPA C
BII. Ynpaenenue npubopamu B LabView : npaiiBepa npubopos, ¢pyHkmuu Visa, oomenue ¢ KOII,
nocieoBaTeIbHasi KOMMYHHUKAIUS, CO3/IaHue COOCTBEHHBIX JIPaiiBEPOB..

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
HE [IPEAYCMOTPEHO

3.4. Tembl 1a60paTOPHBIX PadoT
1. JlabopatopHas padora Simulink 2.
Pabora ¢ nogcucremamu. Lludposas punsrpamms B Simulink. CiekrpaibHbiii aHATH3 B
Simulink.;
2. JJabopartopHnast pa6ora Simulink 1.
['eneparus curnana ciaoxHoi Gopmsl. [IpuMeHeHne Toruyeckux 1 apupMeTHIecKux
onepanwuii B Simulink.;
3. JJaboparopHast pabota MatLab Ne 2.
Juckpernble curHansl. @opMUPOBaHHUE CIOKHBIX CUTHANOB. [lomurapmMmoHnyeckrue CUrHasibl.
Curnansl ¢ mymoM. CriekTpaiabHOe 0TOOpakeHHe CUrHaIA.
MonenupoBanue curHanos. [IpencraBienre CUTHaIOB BO BpEMEHHON M YaCTHOW 00JIacTH.
CrieKTpbl CUTHAJIOB. AMIUIMTYJHBINA CIIEKTP CUTHAJIA.
[Ipsimoe u o6paTtHOE npeodpazoBanus Dypre. Anroputm ObICTpOro npeodpazoanust Oypre
(BIID).
ANIpoKcUMaIts U UHTEPIONIALNS MOAETUPYEMBIX CUTHANIOB. JInHelHas, MOJIMHOMUAIbHas,
KBaJ[paTH4Has U Kyoudeckas perpeccuu. [IpubnmxeHne 4ncieHHbIX 3HAYeHUH CUTHAJIOB.
Mertoapl uaTepnonsuun. CrijaiHOBasi UHTEPIIOJSALHNSL. ;
4. JIaboparopHas pabota MatLab Ne 1.
YucneHHble JaHHBIE, MATEMaTHYECKHUE OTepallii U BhIPAKEHUS.
Maccussl, BekTopa 1 MaTpulibl. Co3/iaHue U 3anoJHeHre Matpull. Onepanuy ¢ MaTpuLaMu.
[IpeoOpazoBanne marpuil. OnpesesieHne U u3MeHeHrne pa3MepoB. bazoBreie onepamuu
JTUHEHHON anreOpsl.
Pabora ¢ kommiekcHbIME unciaMu. [IpencraBienre KOMIUIEKCHBIX yncen. MHnnmanusanus u
npeoOpa30BaHUEe KOMIUIEKCHBIX YUCE].
ba3oBble KOHCTPYKIIUKM COCTABJIEHUS IPOTpaMM. Y CIIOBHBIE ONEepaTopbl. [[UKIIbI.
OyHKIUY KaK MOANporpamMmbl U niponenypsl. O0bsBienue Gynkiuii. [lapameTps! ¢yHKIMA.
[Toctpoenue aBymepHbIX rpadukoB. CoBMecTHOE 0TOOpakeHue rpadukoB QyHKIUHI.
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Crunuctuueckoe ohopMIIeHHE. .

3.5 Koncyabranumn

Texywui koumpoas (TK)

OOcyxaeHue MPOHAEHHOrO MaTepuana IO TEeKyHmleMy pas3Jielny  JUCHUIUIMHBI,
KOHCYJIbTAIIHsI IO PA3JIMYHBIX BOIIPOCAM B paMKaX MOJTOTOBKH K BBIMOJIHEHHUIO U 3aIUTE
naboparopHoit pabotel MatLab Ne 1.

OOcyxaeHHe MPOHJAEHHOrO0 MaTepuaia I0 TEeKylmleMy pa3Jielny  JUCIUIUTHHBI,
KOHCYJIbTAIIHSI 10 PA3JIMYHBIX BOIIPOCAM B paMKaxX MOJATOTOBKM K BBIOJHEHUIO M 3aLIUTE
nabopatopHoi paboTsl mo MatLab Ne 2.

OOcyxaeHne MPOHAEHHOrO0 MaTepuana M0 TEeKyHeMy pas3lelny JHCHUIUIAHBL,
KOHCYJIbTAIlMsl TI0 pa3IMYHBIX BONPOCAM B paMKax IIOJATOTOBKM K HAaIUCAHUIO
KOHTpPOJIbHOM paboThl o MatLab.

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT

1 Cemectp

Kypcosas pabdora (KP)

TeMmpr:

- etexTop ¢a3oBOro caBura rapMOHUYECKUX CUTHAIIOB.
- HccnenoBanue MeToa BIIEICHUS IIOJIE3HOM YaCTH aKyCTUYECKOIO CUTHAIA.
I'pa¢uk BbINOJTHEHHS KYPCOBOI'0 IPOEKTA

Henensa

1-4 5-8 9-12 | 13-16 | 3aueTHasa

Paznen

KYypCOBOI'O KYpCOBOI'O

IIPOEKTa

1,2 3,4 5,6 7,8 3ammra

IIPOEKTa

O0Bem

paszzena,

20 20 30 30 -
%

Bremmonsenusii | 20 40 70 100 -

o0BeM

HapacCcTaromum

HTOTOM,

%

Howmep paspena | Pasmen kypcoBoro npoekra

1 AHaJIN3 TEXHUYECKOTO 3a/1aHUs

2 AHaJIN3 JOCTYIHBIX JIUTEPATYPHBIX HCTOUHUKOB

3 [Touck myTeil MOCTpOEHUS UMUTALIMOHHON MOJIENH pa3pabaThiBa€MOIo
YCTpPOMCTBA

4 IlocTpoeHne CTpYKTYpHOHM CXEMBbI MOZEIIH YCTPOHCTBA

5 Pa3paboTka UMUTAIIMOHHON MOJIENH

6 OTnagxka IMUTAIMOHHON MOJIEIIN

7 [Tony4yeHue pe3ynbTaTOB UMHUTALMOHHOTO MOJICIMPOBAHUS U UX CPaBHEHHE C
TEOPETUYECKUMH PE3yIIbTaTaMU

8 Odopmiienne padotsl. [ToaroToBka nmpe3eHTayu K 3aimrTe
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena AuCIUIIIMHBI

O1eHOYHOE CPEACTBO

3armnaHupOBaHHBIC PE3YAbTAThl 00YUCHUS MO TUCITUTUTHHE Konbr
p pesy i et A (B coorBercTBHM € 11.3.1) (TUII ¥ HAUMEHOBAHUE)
(B COOTBETCTBHUU C pa3aesioM 1) WH/IUKATOPOB
1] 2]3[4]5]6
3HaTh:
Ha3HAYeHUE OJIOKOB, UX MapaMeTPhbl U OCHOBHBIC TPHEMBI WJI-5 N JlabopatopHas pabota/JlabopaTopHast
. . . -IJIK-2 . .
rpaduueckoro nporpammupoBanus Simulink u LabView pabota, Simulink, Nel
0COOEHHOCTH IpUMeHEeHHs naketa Matlab st V-5 + JlabopaTtopHnas pabora/JlaboparopHas
. -OIIK-2
MOJICTTUPOBAHUs KaHaI0B IU(poBoii 00pabOTKM CUTHAJIOB paborta MatLab No 2
OCHOBHBIC TTOHSATHS U NTPUEMBI POrpaMMHUpOBaHust Matlab JlaGopaTtopHnas pabora/JlaboparopHas
NJ1-5mk-2 +
pabora MatLab No 1
Ymersb:
MOCTPOCHHUE MOJIEIIA U3MEPUTEIILHO-BBIYUCIUTEIILHOTO VIJI-5 + JlabopatopHas pabora/JlaboparopHas
o . . =IJIIK-2 . .
YCTPOMCTBA ¢ MPUMEHEHHEM Takera Simulink pabotra, Simulink, No2
HaIKCcaHue MPOrpaMM Ha si3bIke nakera Matlab KonrponbHas pabora/KoHTponbHas
NJI-5nk-2 +
pabora MatLab
MOCTPOCHHE CXEM Ha 0a3e s3bIka rpauecKoro WJI-5 . | KoutponbHas pabota/KonTponbsHast
-OIIK-2

nporpamMmupoBanus LabView

pabora, LabView
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Texkymuii KOHTPOJIb yCII€BAEMOCTH
1 cemecTp

Dopma peanmzanuu: KoMrboTepHOE 3a/1aHHE
1. Konrponbnas pabora MatLab (KonTponbnas pabota)
2. KontponbHas padota, LabView (KontposbpHas padota)
3. JTabopatopHas pabora MatLab Ne 1 (JIaboparopuas paboTa)
4. JJaboparopnas padora MatLab Ne 2 (JlabopaTopnast pabota)
5. JJaboparopnast padora, Simulink, Nel (JlabopaTopnas pabora)
6. JlabopatopHas pabota, Simulink, Ne2 (JJabopaTopHas pabora)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.
banmibHO-pedTHHTOBAs CTPYKTYpa KypCcOBOil pabOThI SBIIETCS MpUIIokeHHueM b.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE

3auem c oyenxou (Cemecmp Nel)
HTorosast OLleHKa paCCUUTHIBACTCS KaK CPEIHSS Ha OCHOBE 3HAYEHHUM CEMECTPOBOM COCTABIIAIOIIEH
U cocTaBisitone auddepeHIupoBaHHOTO 3aUeTa.

Kypcosas paboma (KP) (Cemecmp Nel)
HTorosas oLieHKAa pacCUUTHIBAETCS KaK CPEAHSISI HA OCHOBE 3HAYEHHUM CEMECTPOBOM COCTABIAIOIIEN
¥ COCTABJISIONICH TIPOBEIEHHOMN 3aIIUTHI KypCOBOM paboTHI.

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 1 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAIbI IO JUCHUILIMHE IPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. B. I. OpsixonoB- "MATLAB 6.5 SP1/7 + Simulink 5/6. O6pa0oTka cUrHAJIOB U MPOEKTUPOBAHUE
¢mieTpoB", U3narenscrBo: "COJIOH-TIPECC", Mocksa, 2009 - (577 c.)
https://biblioclub.ru/index.php?page=book&id=117690;

2. IpsikonoB, B. MATLAB : Yue6nsiit kypc / B. Ipsikonos . — CII6. : ITutep, 2001 . — 560 c. -
ISBN 5-272-00276-8 .;

3. B. I1. [IpsikoHoB- "MATLAB R2006/2007/2008 + Simulink 5/6/7. OcHoBbl npuMeHeHus", (2-¢
u3., nepepabd. u nom.), M3garenscto: "COJIOH-TIPECC", Mockaa, 2008 - (800 c.)
https://biblioclub.ru/index.php?page=book&id=117820;

4. Tlopmues, C. B. MATLAB 7. OcHOBBI paOOThI ¥ POTPAMMUPOBAHUS : YIeOHOE TTOCOOuE IS
BY30B 10 HanpasieHuto 6546000 "Unpopmaruka u BeraucautenbHas texuuka" / C. B. [loprines .
— M. : burom-IIpecc, 2006 . — 320 c. - ISBN 5-9518013-7-0 .;

5. Tpesuc, JI. LabVIEW s Bcex : mep. ¢ anri. / [[. Tpesuc . — M. : IMK Ilpecc, 2005 . — 544 c. +
CD-ROM . - ISBN 5-940742-57-2 .;

6. Cepruenko, A. b. [ludpoast 06paboTka CUTHATIOB : yueOHOE MOcOOue /TSl BYy30B IO
HanpasieHuto 210300 "Pagnorexauka" / A. b. Cepruenko . — 3-e w3z . — CII6. : BXB-IlerepOypr,
2013 . — 768 c. — (Yuebnas nuteparypa Juist By30B) . - ISBN 978-5-9775-0915-2 .;
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7. Apsixonos, B. IT. MATLAB R2007/2008/2009 mis panuourxenepos / B. I1. JIbIKOHOB ; T11. pef.
. A. MoBuan . — Mockga : JIMK IIpecc, 2010 . — 976 c. - ISBN 978-5-94074-492-4 ..

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe ofecrneyeHue:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MPOrpamm;
3. Windows / OnepanimonHas cuctema cemeiicTpa Linux;
4. Maitan Buneoxondepenuuu;

5. Acrobat Reader;
6. Scilab;
7. GNU Octave.

5.3 UnTepHeT-pecypchl, BKJIOYasA NPogeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH(OPMAIUOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/
2. 9BC "YHuBepcuTeTckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. HaunoHabHasi JIeKTPOHHAs 0ubamoTeka - https://rusneb.ru/
5. 3BC "KoncyasTanT crygenra' - http://www.studentlibrary.ru/
6. DnexkTponnas oudmorexka MOU (36 MIMU) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenune
HAaUMCHOBaHHE
Y4eOHbIC ayAUTOPHH IS E-5308B, YueOHnas ayautopus napTa co CKaMbel, CTOJ
MPOBEJICHUS JICKIIMOHHBIX kad. "MNT" IpernojiaBaresis, CTyJ, J0CcKa

3aHATUI U TEKYIETO

McEJI0Bas

KOHTPOJIA K-120, Mammnnsiii 3an MBI cepBep, KOHIUIMOHEP
VYyeOHble ayAUTOPUH IS E-530B, YueGHast aynutopus rapTa co CKaMbeH, CTOJI
MIPOBEACHUS kad. "UUT" MIpEenoaaBaTelis, CTyJ, JOCKa
IIPAKTUYECKUX 3aHATUH, MeJoBast
KP u KII K-120, Mammansii 3ai1 UBIL]| cepBep, KOHJAUIMOHED
VYyeOHble ayAUTOPUH IS E-530a, YuebHo- rapTa co CKaMbeH, CTOJI
MIPOBEACHUS HCCIIE0BaTeNIbCKas IpenoaaBaTels, CTyl, JOCKa

71a00paTOPHBIX 3aHATHH

nabopatopus «JlabopaTtopust mo
uccie0BaHus UHTEp(EcoB
nepupepuiHbIX YCTPOUCTBY

MEJI0Bas

K-120, Mammansii 3ai1 UBI]|

cepBep, KOHIUITUOHED

VYyeOHble ayAUTOPUH IS

E-530B, YueGHast aynutopus

napra co CKaMBeﬁ, CTOJI

IIPOBEICHUSA kad. "UUT" IperoaBarens, CTyJl, JOCKa
IIPOMEKYTOUHOU MEJIOBasI
aTTecTaluu 2K-120, Mammnnsii 3ai1 MBI cepBep, KOHAUIIHUOHED
ITomemenus st HTB-303, KomnbsroTepHBIi CTOJI KOMITbIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSATEIILHOU YUTAJIBbHBIN 311 MMACbMEHHBIN, BEIIAJIKa JJIs
paboThI OJ1€K/1bl, KOMIIBIOTEpPHAs CETh C

BBIXOJIOM B MIHTEpHET, KOMIIBLIOTED
MIEPCOHANIBHBIN, IPUHTED,
KOHJIULIHOHED

ITomemenus s
KOHCYJIbTUPOBaHUs

E-430/4, JlabopaTopus
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IMTomemenus misa
XpaHeHus: 000pyIOBaHUS
1 y4eOHOI0 MHBEHTaps

E-403, Ckiman

CTOJI ISt pabOTHI C JOKYMEHTaMH,
mkad, mxad Juist JOKYMEHTOB

B-308/1, Kimanosas
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Kommnbroteproe MmogenupoBanue LabView, Matlab, Simulink

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6

JlaGopaTtopnas pabora MatLab Ne 1 (JTaboparopHas pabota)
JlaGoparopHas pabota, Simulink, Nel (JJaGoparopHnas pabota)
JlaGopaTtopHnas pabora MatLab Ne 2 (JTaboparopHas padota)
JlaGoparopHas pabota, Simulink, Ne2 (JJaboparopHnas pabota)
Kontponbnas pabora MatLab (KonTponbsHas pabora)
KonTponbras pabota, LabView (KonTponbHas padbota)

Bujx npome:xyTo4HOI aTTecTannu — 3a4€T C OLIEHKOM.

Wnpekc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen qucuuminHbl KM: L 2 3 4 > 6
paznena AT et Henens 4 8 10 14 16 16
KM:

1 Beenenue. OcHoBbl paboThl B MatLab
11 OO6mue cBeeHus O cpefe +

' nporpammupoBanusi MatLab
1.2 OcHoBBI IpOrpaMMupoBaHus Ha M-s3bike +
1.3 2-D rpaduka B MatLab +
14 KoncTpykuu xoaa nporpamm B MatLab +
1.5 ®yukuuu B MatLab +

2 OcHoBbl iporpammupoBanus Ha Simulink
2.1 Bsenenune B Simulink +

['eneparus CUrHaJIOB U OTOOpaXKEHHE
2.2 +
uH(popMaluu

2.3 bnoku apudmernueckux onepauuit +
2.4 IMToxcucteMsl +
2.5 VYpasieHrne N10TOKOM +

3 [udpossie curHansl B MatLab
31 [IpencraBieHne CHTHAIOB H BPEMEHHBIX +

' 3aBucuMocteil. Teopernueckuii 6a3uc
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MoaenupoBaHue CUTHAJIOB CPEACTBAMU

2 +
3 MatLab
ATmIpOKCUMAIUs ¥ HHTEPIOIISIIHS
3.3 . . +
HEJIMHEWHBIX 3aBucuMocTelt B MatLab
4 ITpumenenue Simulink a5 peanuzanuu 3a1a4y
1 ppoBoi 00pabOTKN CUTHAJIOB
4.1 [udposbie GUILTPHI +
4.2 HNuTterpupytronme GUibTpsl +
4.3 HuckperHnoe npeodpazoBanue Oypbe +
5 [{udposas o6padoTka curHanos B MatLab
51 Pacnpoctpanenue curaanaoB yepes JIMHEHHbIE +
) LEenu
5.2 Pabora ¢ makerom Signal Processing Toolbox +
53 Pacmmpennsiii pyakunonan MatLab mos +
' MOJICIIMPOBAHMSI CUTHAJIOB
5.4 CpeactBa BU3yaan3aluu CIEKTPOB CUTHAJIOB +
5.5 OCHOBBI CIIEKTPAILHOTO aHAJIN3a CUTHAJIOB +
6 OcHoBsl iporpammupoBanus Ha LabView
6.1 Cpena LabView +
6.2 OcHoBbI IporpammupoBanus Ha LabView +
6.3 Coznanue noanpubopoB +
CpenctBa BU3yaabHOTO OTOOpasKEHUs
6.4 : +
LabView
65 CocraBnble qanHbie LabView: MacCUBBI 1 +
' KJIACTEPBI
6.6 BBox 1 BEIBOJ TaHHBIX +
Bec KM, %: | 15 15 15 15 20 20
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

IIpuioxenue b

Kommnbroteproe mogenupoBanue LabView, Matlab, Simulink

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MGPOHPHSITI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:

KM-1 KM-1
KM-2 KM-2
KM-3 KM-3
KM-4 KM-4

Buja npomexyTouHoii arrectanmu — 3amura KP.

Nunekc KM- | KM- | KM- | KM-
Howmep Paszen kypcoBoro nmpoekTa/KypcoBoi pabOThI KM: 1 2 3 4
pasjena yp p yP p Henens 4 8 12 16
KM:
1 AHann3 TEXHUYECKOTO 3aJaHusl +
2 AHanu3 AOCTYIHBIX JUTEPATYPHBIX HCTOYHUKOB +
3 ITonck myTed MOCTPOEHU UMUTALIMOHHON MOJIENIN +
pa3pabaThIBAEMOT0 yCTPONCTBA
4 [TocTpoeHue CTpyKTypHOH CXeMbl MOAEIIN YCTPOHCTBA +
5 Pa3paboTka UMUTAIIMOHHON MOAETH +
6 Otnanka UMHUTAIIMOHHON MOJIETH +
7 [Tomy4yeHue pe3yabTaToOB UMUTAIIMOHHOTO MOJCIIUPOBAHUS U +
MX CPAaBHEHHUE C TEOPETUUECKUMHU PE3yNbTaTaMu
8 Odopmnenue padoTsl. [ToAroTOBKA MPE3EHTAIMH K 3aIIIUTE +
Bec KM, %: | 20 20 30 30
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