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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

- OcBouTh 6a30BBIE MPUHITUITBI UMUTAIIHOHHOTO MATEMAaTUIECKOT'O MOJICTTUPOBAHUS C
npuMeHeHrueM rakeToB Matlab, Simulink, LabView;
- OcBouTh 6a30BBIE MPUHITUIIBI COCTABIICHUS TIPOTPAMM SI3bIKa BBICOKOTO ypoBHs Python;

- HayuuThcst mpuMeHATh sa3bIKkU Tpaduieckoro nporpammupoBanus Simulink n LabView s
MOJICTTPOBAHUS HHPOPMAITMOHHO-U3MEPUTEIHLHBIX CHCTEM U CHCTEM YIIPaBJICHHUS,
- HayuuThcst mpumeHnsaTs makeT Matlab st BeImosiHeHHs 3a1a4 UPPOBOH 00paOOTKU CUTHAJIOB.

dopmupyembie y 00y4aronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

OIIK-5 Cnocoben
WHCTAILTUPOBATH
IPOrpaMMHOE U alllapaTHoe
obOecrieucHue It
UH(GOPMAIIMOHHBIX U
ABTOMATHU3MPOBAHHBIX
CHCTEM

WJ1-2onk-5 demonctpupyet
3HAHUE OCHOBHBIX apXUTCKTYP
BBIYUCIIUTEIILHBIX CUCTEM,
MIPUHIIAIIOB alapaTHOTO
B3aUMO/ICHCTBHS y3JIOB U
ycTpoiicts DBM

3HATh:
- OCHOBHBIE TTOHSTHUS U IPUEMBI
nporpammupoBanus Matlab;

- OCHOBHBIE TIOHSTHUS U IPUEMBI
rpaduUecKoro NporpaMMHPOBAHUS
LabView;

- Ha3HAYeHUE OJIOKOB, UX MapaMeTPhl U
OCHOBHBIE TIPHEMBI TIPOTPAMMHUPOBAHUS
Simulink.

YMETB:

- HAlTMUCAHUC TTPOTPAMM Ha A3bIKC ITaKCTa
Matlab;

- IOCTpOEHHE OJIOKOB MPeoOpa3oBaHUs
M3MEpUTENIbHON NH(OpPMAaLUK B MTaKeTe
Simulink;

= BBIIIOJIHATH YCT aHOBKy, 58 H&CTpOfIKy
MaKETOB UMUTAITMOHHOTI'O MOJICIIMPOBAHUS.

OIIK-7 Cnocoben
y4acTBOBAaTh B HACTPOUKE U
HaJIaJJKe€ IPOrPaMMHO-
anmnapaTHbIX KOMIUIEKCOB

N-1lonk-7 emoHCcTpHpyeT
3HAHUEC IPUHIIUIIOB
(GYHKIMOHUPOBAHKS
IU(POBBIX AICKTPOHHBIX
YCTPOMCTB ¥ BO3MOMKHBIX
IMPUYUH BO3SHUKHOBCHUSA
HEWCIPABHOCTEH B HUX

3HATh:
- mpuMeHeHue nakera Simulink 1y 3aga4
1M (ppoBoi GUIbTPALUY;

- mpuMeHeHue naketa Matlab i 3anau
1n(ppoBoi GUIbTpALUY;

- 6a30BbIe MPUHILIUIIBI COCTaBJICHUS
MIPOrpaMM U OTpeAeaeHUs PYHKIIHMI
noJbp30Bartens Ha si3pike Python;

- 0COOEHHOCTHU UCIOJIb30BAaHUS METOJIOB
00BEKTHO-OPHEHTUPOBAHHOTO
nporpamMupoBanus B Python ms
peleHus 3a]1a4 MaTeMaTHUYECKUX PacyeToB
Y YUCJICHHOT'O MOJIEJUPOBAHUS.

YMETb:
- IOCTPOEHHE KaHAJIOB U3MEPHUTEIbHBIX
CUCTEM ¢ pruMeHeHueM nakera LabView;
- IOCTPOCHHE KaHAJIOB M3MEPHUTEIbHBIX
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

CHCTEM C IpUMEHEeHneM naketa Matlab.

OIIK-7 Cnocoben
y4acTBOBAaTh B HACTPOUKE U
HaJIaJJK€ IPOrPaMMHO-
armnapaTHbIX KOMILIEKCOB

U-20nk-7 [lemoHcTpupyeT
3HAHUE MTPUHIIUIIOB
anmapaTHO-IMPOrPaMMHOTO
B3aUMOJICVCTBHUS
COCTABJISIIOIINX YaCTCH
U(POBBIX YCTPOUCTB U
BBIYUCITUTEIILHBIX CUCTEM

3HATh:
- 0COOCHHOCTH MPUMCHEHUS ITaKeTa
Matlab myist MogenupoBaHUs KaHATIOB
nudpoBoit 00pabOTKH CUTHAJIOB;

- 0COOEHHOCTH MPUMEHEHUS ITaKeTa
Simulink 7151 MOIEIMPOBaHUS KaHAIOB
1 poBoii 00padOTKH CHUTHAJIOB.

YMETh:
- TOCTPOSHKE MOJIEIIA U3MEPUTEITLHO-
BBIYMCIIUTEIIBHOTO YCTPOKCTBA C
IpuMEHeHHueM IakeTta Matlab;

- IOCTPOCHHE CXeM Ha 0a3e s3bIKa
rpaUuecKoro NporpaMMHpPOBAHUS
Simulink;

- MOCTPOSHKUE MOJIEIIA U3MEPUTEILHO-
BBIYMCIIUTEIIBHOTO YCTPOKCTBA C
npuMeHeHueM nakera Simulink;

- IPUMEHSATH HaBBIKH COCTABIICHUS
nporpamMm Ha si3bike Python st paGotsl ¢
00BbeKTaMu U (aiiylaMu JaHHBIX.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuurninuHa OTHOCHUTCA K OCHOBHOM TMpodecCHOHATIbHONW 00pa3oBaTelbHOW Iporpamme
BoruncnutensHo-u3mepurenbibie  cuctembl (naisee — OIIOIT), wanpaBnenuss moarotosku 09.03.01

NupopmaTtuka © BbIUMCIMTENbHAS TEXHHUKA,

OakanaBpuar.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:
- 3HaTh OCHOBBI IIPOIPaMMHUPOBAHUS Ha SI3bIKE BBICOKOTO YPOBHSI
- 3HaTh OCHOBBI IIU(PPOBOI 0OpabOTKK CUTHAJIOB
- 3HaTb OCHOBBI CXEMOTEXHUKH

- YMETb COCTABJIATH IPOCTEHIIINE TPOTPAMMBI Ha A3BIKE BHICOKOTO YPOBHS

- YMETh aHAJIU3UPOBaTh OJIOKH LU(POBOI 00PaOOTKH CUTHANIOB, M10JIy4aTh YACTOTHBIE U MEPEXOIHBIE

XapaKTCPUCTHUKHU

YpOBEHb 0Opa30BaHUS:

BBICIIIEE OOpa3oBaHHE -

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

CHUT'HAJIOB

Pe3ynbraThl 00y4eHus, MOTydeHHbIE IPU OCBOCHUH TUCIMITIIMHBI, HEOOXOAUMBI ITPH BHIMOJTHEHUH
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHIUTUTMHBI COCTABIISIET 8 3a4eTHBIX euHMII, 288 Jaca.

Pasnensr/TeMsl

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

m
S = | =
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOIHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBBI 27.0 6 7 40 | 4.0 - - - - - 12 - Camocmoamesibhoe uzyuenue
POrpaMMHUPOBAHUS B meopemuueckoz0 mamepuana: IlosropeHue
MatLab MIPOIIEHHOT 0 Ha JIEKIUAX MaTepuaa, n3ydeHue
1.1 | Bsenenue. [Iporpamma 3.0 1 05 |05 - - - - - 1 - JIOTIOJTHUTEIBHOTO MaTepHraja o TeMaTuKe
MaTeMaTHYECKUX Kypca, IIOATOTOBKA K BHITIOJHEHHIO U 3aLIHTE
pacyeroB u naboparopHoii padotsr Ne 1 (cemectp 1),
MOJICTTUPOBAHHMS MOATOTOBKA K MPAKTUYECKUM 3aHATHAM U
MatLab MOATOTOBKA K HAITCAHUIO KOHTPOJIBHOM
1.2 | MaccuBbl 1 MaTpPUIIEI B 4.0 1 05 | 05 - - - - - 2 - pabotsl (cemectp I).
MatLab H3yuenue mamepuanos numepamypHsix
1.3 [Moctpoenue 5 1 1 1 - - - - - 2 - UCHOYHUKOE:
JIByMEpHBIX IpahuKOB [1], 41-182, 193-207, 213, 214, 277-284, 312-
14 [IporpammupoBaHue B 6.5 2 1 0.5 - - - - - 3 - 326, 531-541
MatLab
15 CuMBOJIBHBIC 4.0 1 05 |05 - - - - - 2 -
BbIUKCciIeHus B MatLab
1.6 Pabora ¢ ¢aitnamu B 4.5 1 0.5 1 - - - - - 2 -
MatLab
2 Pacupennble 35.50 9 40 | 45 - - - - - 18 - Camocmosamenvnoe usyuenue
Bo3MoOkHOCTH MatLab 0 meopemuueckozo mamepuana: 1lopTopeHue
B IIaHE MPOWICHHOT0 Ha JICKIHUIX MaTepuaia, u3yueHne
MaTeMaTHYeCKHUX JIOTIOJTHUTEIBHOTO MaTepHraa o TeMaTuKe
pacyeroB u Kypca, IIOITOTOBKA K BBITIOJHEHHIO U 3aIIHUTE
MOJIeTMPOBaHUA (J4acTh nmabopaTtopHoii padotsr Ne 2 (cemectp ),
1) MOATOTOBKA K MPAKTUYECKUM 3aHATHAM U
2.1 Onepanuu c 7.0 2 05 |05 - - - - - 4 - MOJIrOTOBKA K HAIIMCAHUIO KOHTPOJIbHOU
AHATUTHYECKUMU pabotsl (cemectp I).

BbIpA’KCHUAMU B

H3yuenue mamepuanos rumepamypHslx
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MatLab

UCHOUYHUKO6:

2.2 Beruucnenue 5 1 1 2 [1], 465-470, 341-383, 383-441
OTIPENICIICHHBIX
HUHTETPajoB
YHCIICHHBIMH
METOJJAMH.
2.3 Sdeiiku 1 MaCCHBEI 7.0 05 | 05 4
syeek B MatLab
2.4 | TaOmumer B MatLab xax | 4.25 0.5 | 0.7 2
cnoco0 TpeIcTaBIeHI 5
JAHHBIX B rpaduIecKoit
thopme
25 OCHOBBI TpeXMEpHOI 4.5 0.5 1 2
rpaduku B MatLab
2.6 I'paduueckuii 7.75 1 0.7 4
uHTepdeiic 5
0JIb30BATEIIS B
MatLab
3 OCHOBBEI 27.5 4 2.5 14 Camocmoamenvroe uzyuenue
POTPaMMHUPOBAHKS Ha meopemuueckozo mamepuana: I eHepanys u
Simulink orobpaxeHue curnana B Simulink
3.1 Beenenne B Simulink 35 - 0.5 2 Tloozomoexa Kk KOHmMPOIbHOU pabome:
3.2 I'eHeparus cUrHAJIOB U 35 - 0.5 2 IToncucTemsl. Peanuzanus moacucTeM B
oTobOpaxeHue Simulink
uHpopmanuu Iloozomoeka K KOHmMPOLHOU pabome:
3.3 Bioku 6.5 - 05 4 OcobeHHocTH peanu3anuu MaTeMaTHIEeCKUX
apI/I(I)MCTI/I‘IeCKI/IX onepaunﬁ B Simulink
orepanuit H3yuenue mamepuanog 1umepamypHsix
3.4 IoacucreMsl 6.5 - 0.5 4 UCHOUHUKOG:
3.5 VYnpasieHne moToKOM 7.5 4 |05 2 [5], 69-74, 547-559, 581-692
[6], 91-97
4 [Mpumenenne Simulink 18 - 3 10 Iloozomoexa Kk KOHmpoNbLHOU padome:
JUISL pealu3alyy 3a1ad Peammzarus [I11® u ycrpanenue 3¢ dexra
UQpoBoit 00pabOTKH "pacTexaHus crekrpa'
CHTHAJIOB Ilo020mo6Ka K KOHMPOIbHOU padome:
4.1 udposbie GUIbTPHI 7 - 1 4 Crioco0b! peanu3aniy HU(POBBIX GHILTPOB
4.2 WnTterpupyromue 4 - 1 2 KHNX n BUX Ttunos B Simulink.
(hUIBTPEI H3yuenue mamepuanog 1umepamypHsix
4.3 HuckpetrHoe 7 - 1 4 UCHOYUHUKOG:




npeobpaszoBanme Oypbe

[4], 381-437, 499-543

[5], 736-775
[6], 98-235
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.00 28 12.0 14. 0.5 54 335
00
Hroro 3a cemecTp 144.00 28 12.0 14. 0.5 87.5
00
5 PacmipenHsle 26 6 - 5 - 15 - Camocmosamenvhoe usyuenue
BO3MOXKHOCTH MatLab meopemuuecko2o mamepuana: IloBTopenne
B IUTaHE NPOMICHHOTO Ha JICKUUIX MaTepHaia, U3y4eHUe
MaTeMaTHIECKUX JOIIOJTHATENEHOTO MaTepHalia o TeMaTHKe
pacyeToB U Kypca, HOArOTOBKA K MPaKTHYSCKUM 3aHATHAM
MOZENUPOBaHU (YacTh (cemectp 1I) 1 TOATOTOBKA K HAITHCAHUIO
2) KOHTPOJBHOH paboTel Ne 1 (cemectp II).
51 Wnrepnonsaus u 7 2 - 1 - 4 - H3yuenue mamepuanos iumepamypHnulx
aNnpPOKCHMALHS UCIOYHUKOB:
JIaHHBIX B MatLab [1], 591-743, 441-493, 531-591
5.2 AHUMaIMOHHbBIE 9 2 - 2 - 5 -
s¢dextsl B MatLab
5.3 Pemenne 10 2 - 2 - 6 -
i depeHInanbHbIX
YpaBHEHUH U CUCTEM B
MatLab
6 [Mpumenenne Matlab 34 7 - 7 - 20 - H3yuenue mamepuanog iumepamypnolx
11t 337124 LUQpoBoit UCHOYHUKOG:
00pabOTKK CUT'HAIOB [2], 368-450, 477-559, 902-924
6.1 | Hudporas punprpanus 9 2 - 2 - 5 - [3], 376-443, 587-619, 498-518, 620-625
6.2 | ApmarntuBHas nuQpoBas 9 2 - 2 - 5 - [4], 381-437, 499-543, 699-731
¢duIbTpanus
6.3 [IpeobpazoBanue 7 2 - 1 - 4 -
YacTOTHI
JIICKpETU3aluU
6.4 Mopynsiuus u 9 1 - 2 - 6 -
JIEMOTyJISIIUS CUTHAJIOB
7 IIpumMeHnenue s3p1ka 35.7 7 - 8 - 20.7 - Camocmoamensroe usyuenue

Python B 3amagax
MaTeMaTHYECKUX
pacyeroB u
MOJICITUPOBAHHS

meopemu4ecKkozo nmamepuaia. HOBTOpeHI/Ie
HpOfI)IeHHOFO Ha JICKIUAX MaT€puraja, U3yUYCHUC
JOIIOJIHUTEJIbHOTO MaT€puraia 1o TEMaTuke
Kypca, MOATOTOBKA K IMMPAKTUYCCKUM 3aHATHUAM

7




7.1

OcHoBBI
MpOTPaMMHUPOBAHUS Ha
si3pike Python

(cemectp 1) 1 MOArOTOBKA K HAITMCAHUIO
KOHTPOJBHBIX padboT NeNe 2-4 (cemectp II).
H3yuenue mamepuanog aumepamypHsix

7.2

Cepuanuzauus u
Jiecepuanu3anus
JTaHHBIX B Python

10

7.3

DeMeHThl 00BEKTHO-
OPHEHTHPOBAHHOTO
POrpaMMUPOBAHUS B

Python

74

Bubmmorexn NumPy,
SciPy u Matplotlib gns
pacumpeHus
(yHKIMOHANA S3bIKA
Python

11.7

6.7

UCMOUYHUKO6.

[8], 21-115, 130-157, 205-225, 259-280

IIpumeneHnue nakera
LabView

48

12

12

24

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.

8.1

Bsenenue B LabView

N

w

8.2

OCHOBHEBIE TOHATHS
cpensl LabView

8.3

Co3nanue
BUPTYaJIbHBIX
mpubopoB B LabView

8.4

Co3snmanue
BUPTYAJIBHBIX
OIpHUOOPOB B
LabView

8.5

[MpumeHeHue CTPyKTYp
B LabView

8.6

CocTaBHBIE JaHHBIE
LabVIEW: maccuBsl u
KJIaCTEPHI

11

[7], 51-72, 132-173, 215-254

3adeT ¢ OLEHKOI

0.3

0.3

Bcero 3a cemecTp

144.0

32

32

0.3

79.7

Hroro 3a cemecTp

144.0

32

32

0.3

79.7

UToro

288.00

60

12.0

46.
00

0.8

167.2




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ocnoswl npozpammuposanus 6 MatLab

1.1. BBenenue. [IporpaMmma MareMaTuueCcKiX pacyeToB U MojenrpoBanust MatLab

O3HakoMJIEHHE CO CpeAoW i MPOBEICHUS MaTEeMaTHYECKUX PAcCYeTOB U MOJCIMPOBAHUS
MatLab, e€ ocobenHocTn 1 HazHadeHHe. Pabouas cpena MatLab. MeHto, maHenb HHCTPYMEHTOB,
cTpoka coctosiHusi, okHa "Current Directory” m "Command History". OkHO BBOJa KOMaHI U
otroOpakeHusi pesyiaprara "Command Window". HWudopmamus o mnepeMeHHBIX (OKHO
"Workspace"). @opmaTsl BbIBOJIa PE3yabTaTOB BhIYHCICHUN. bazoBeie komaHbpl. CoxpaHeHHE H
BOCCTaHOBJICHHE paboueit cpeapl.. OCHOBHBIC THITBI HaHHBIX MatlLab. Ilenple u npoOHBIC YHCIA,
KOMOWHAIIUM CHUMBOJIOB (CTpOKH), CTpYKTyphl. [loHATHe omepatopa M omnepaHja JIaHHbBIX..
OcHoBHble omepauuu B MatLab. BcTpoennble 3nemMeHTapHbIE MaTeMaTHueckue (YHKIUU
(TpUTOHOMETpPHUYECKHE, TUIEPOOTHUECKHEe, SKCIIOHEHIIMAIBHEIE, Jorapu(MUYECKUe, CTEIECHHBIC).
OxkpyrieHue u OCTaTOK OT JeneHus.. Pabota ¢ KoMIUIeKCHBIMU 4uciiamMu. ba3oBble omepamuu.
Mopaynb, aprymeHT, KOMIUIEKCHO-CONpsDKeHHOe uuciio. Dopmbl 3amucd U TPEACTABICHUS
KOMIUIEKCHOTO YHCIIA..

1.2. MaccuBsl u Matpuibsl B MatLab

Pabota ¢ ogHOMepHBIMU MaccuBaMu. OCHOBHBIE THIIBI IEPEMEHHBIX. BEKTOP-CTPOKH U BEKTOP-
ctonOuel. BBoa, ciiokeHne M BeIMUTAaHUE. Y MHOKEHHE BEKTOPOB (CKaJISIPHOE, BEKTOPHOE, BHEIIHEE
npousBeneHue).. JBymepHble MaccuBbl M MaTpulbl. Onepanuu ¢ MaTpULAMH: CJIOXEHHE,
BBIUNTAHWE, BO3BEJCHHE B CTENEHb, TPAHCIOHWPOBAHHE, YMHOXKEHHE. bBIIOYHBIE MaTpPHUIIBL
CoprupoBka 371eMeHTOB MaTpullbl.. MHaekcauus U GyHkuu oOpaboTku AaHHBIX. Vcnoabp3oBaHue
MacCHBOB M MAaTpPHUIl B JIOTUYECKUX BBIPAKEHUSX. Y JaJleHHE CTOJOLOB M CTpOoK Marpuil. [loBopoT
matpull. O6beauHenue Matpull. OnpeneneHue pazmepa MacCUBOB U MaTpuil. JlJIMHa MaccuBa..

1.3. ITocTpoenne AByMEpHBIX TpaduKkoB

Otobpaxenue (yHKIMA ofaHON nepemeHHOH. IlopsIok M anropuT™M MOCTPOEHUs IpadUKOB.
Cruuctuueckoe odopmienue rpadukoB (TUN JIMHUM, ToueK, (oHA o00JacTH MOCTPOCHUS,
ycTaHOBKa pasMepa u 1Bera). IlocTpoeHune rpadukoB B €IMHOM cHcCTeMe KOOpJMHAT.
Pacnipenenenuie okHa Ha OTZEIbHBIE 00JIACTH MOCTPOEHUS TpaduKkoB.. PopmaTupoBaHue rpaduKoB
C TOMOIIBIO MaHEeId HHCTPYMEHTOB TIpaduueckoro okHa. JloOaBieHune oOBEKTOB Ha TIpaduk.
TexcroBbie Hamanucu. Ilpumenenue rpaduueckoit nymsl. M3meHnenune Macimtaba OTOOpa)keHUS
naHHbIX rpaguka. Iloctpoenue rpaduka B Jorapu(MUUECKOM HIM MOIYIOrapU(PpMHUUECKOM
Mmacirabax. [Ipenensl oToOpaskeHusl YUCIIEHHBIX JaHHBIX Ha rpaduke.. Jleckpunrop rpadguueckoro
o0bekTa. [lonarue "xenmn" obbekra. Ilapamerpsl rpaduka (OKHO M OCH OOJIACTH MOCTPOEHHUS).
I'paduku ¢ HeckonbkUMH ocsiMU.. [locTpoenue rpapuka kycounoit pynkuuu. [loctpoenne KpuBbIX,
3aJJaHHbIX TapaMeTpruueckuM oopazom. [loctpoeHne rpaduKoB B MOJISPHOI cUCTEME KOOPIUHAT..

1.4. TIporpammupoBanue B MatLab

M-aiinsl. @aitnel  cuenapue ("ckpunt"). Beimonnenue (¢aitia ¢ KOAOM IMPOrpaMMBbI.
TpeboBanust k umenu ¢aiina. [IpaBuna coctaBieHHs MOCIENOBAaTENbHOCTH KOoMaHJ B M-(aiiie.
KommenTtapuu B MatLab.. CpenctBa u BO3BMOXKHOCTH OTJIa/IKM KoJia mporpamMbl B MatLab. Touku
octraHoBa. JlocpouHoe mpepbiBaHHE paboOThl mMporpammsl. [Iporpammbi-¢pyHKIMH. M-QyHKIHH.
Cunrakcuc ¢pynkuuu B MatLab. BxoaHbie apryMeHTBl M BBIXOJIHBIE TTapaMeTpsl GyHKIUU. Bb3oB
¢byuknun. Jlokanbable U BioxeHHble (QyHKIUU. [IpocTpancTBa nepemMenHbix Gynkuuid. [lepenaua
3HaYeHUH yepe3 mapameTpbl QyHKIMH. [100anbHbIe epeMeHHble. AHOHUMHBIE U BCTpauBaeMble
¢byuknun.. IlporpammupoBanue Ha M-s3pike. Oneparops! nukia. Koncrpykmuu "for" u "while".
Hcnonp30BaHNE MacCHMBOB M MaTpHIl B YIPAaBISAIOIIEM BblpakeHHH. [IpuMeHeHMe LUKIOB IS
B3aMMOJICHCTBHS ¢ MacCMBaMu U MaTpuuamu. Bekropusanus kojaa nporpammsl. [lpunynurensHoe
npepbIBaHie padOThl LUKJIA U JOCPOYHBIN BBIXOA M3 IUKIIA, MIEPEXO0] Ha CIEAYIOUIYI0 UTEPAIHIO..
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ITporpammupoBanue Ha M-s3pike. KoHCTpykiun ynpasieHus. OnepaTtopbl BETBICHHUS U NIEPEXOAA.
Omnepatop BBIOOpa U nepekiatoueHus. Omneparop Bo3Bparta. [I[puMeHeHne yCIOBHBIX OMEpaToOpOB B
KOHCTPYKLUSAX LHUKJIOB. BioxkeHHble omeparopbl. Bo3MoXHOCTH OOHapyXeHHS W IiepexBara
ommnbok. OOpaboTka  UCKIIOYUTENBHBIX  cHUTyaluil.. VIHTepakTHBHOE  B3aUMOJICHCTBUE
noJjb30Bareis ¢ nporpammoil. OToOpakeHune WHGOpMANMKM B KOMAaHJHOW CTPOKE U IMOJTyYCHHE
JaHHBIX C KiaaBuatypbl. OmepaTopsl BBOJa-BeIBOJa. KomaHael mpeoOpa3oBaHMsl UHCIOBBIX
3HaYeHUU B CTPOKY U oOparHOo. DopmMaTHpoBaHHE TEKCTOBBIX CTpoK. CreumdpukaTopsl Gopmara
BbIBoJ1a. Co37aHKEe MPOCTOT0 MEHIO. .

1.5. CumBonbHBIC BerumciieHus: B MatLab

[Taker pacmmupenuss Symbolic Math Toolbox. OObBsiBIeHHE CHMBOJBHBIX IEPEMEHHBIX.
Coznanue CUMBOJIBHOTO BbIpakeHUs. [lojcTaHOBKAa CHMBOJBHBIX BhIpaxeHHH. [IpencraBieHue
CUMBOJIbHBIX KOHCTaHT B YHCIIOBOM BHJIE. YKa3aHHE KOJIMUYECTBA 0ToOpakaeMbIX Hudp pe3ynbrara.
[TomydueHue  CHMBOJIBHOTO  BbIpakeHUs. OrToOpakeHHE  BBIPOKEHHUS B  KIACCHYECKOH
MaTeMaTHu4eckoil popme. YIpolieHne BbIpaKeHUH, pacKpbITHE CKOOOK. AOCTpakTHbIE QYHKIUY. .

1.6. Pabora ¢ ¢aiimamu B MatLab

@aiinbl nanubeix. Tumnsl ¢aitnoB. OTKpeITHE U 3aKpbITHE (aitnoB. Juanoru BeiOopa Qaiina ans
yreHusl U 3anucu. CoxpaHEHWE M CYHMTHIBAaHHE IMEPEMEHHBIX pabodero mpoctpaHcTBa MatLab..
Onepauuu ¢ aBowuHbiMH (ainamu. Mnentudukarop ¢aiina. Ilapamerpsl oTkpwiTHs (aiina.
Coxpanenune rpaduueckoii mapopmanuu B (aiin. CuuThiBaHWE W 3aMUCh OWHAPHBIX (HAHIIOB.
3akpeiTie ¢aina.. OcHoBHBIE nelcTBUs Hal GopmartupoBaHHbIMU (paiinamu. [lo3urmonupoBanue
ykasarens B (aiizie. BBOJO W BBIBOJ YMCIOBBIX M CHMBOJBHBIX JaHHBIX DopmarupoBaHHe TpU
CUMTHIBAaHUU U 3anucu.. CrenuanusupoBanHbie ¢aitnbl. Pabora ¢ 6iounbME JaHHBIMU. IMIIOpT 1
OKCIOPT TEKCTOBBIX (aityioB. BanmoseiictBue ¢ QaiimamMmu 3J1eKTPOHHBIX TaOJIHII..

2. Pacuwupennvie sozmooicnocmu MatLab 6 niane mamemamuueckux paciemos u
Mooenuposarus (wacmo 1)

2.1. Onepanuu ¢ aHaTUTUYECKUMHU BblpakeHUsiMH B MatLab

CuMBOJIbHBIE BBIpaKEHUS. BbluMclieHUs TNPOU3BOAHBIX (YHKIMHM OJHOM NEpEeMEHHOI.
Juddepennmansl BeICIINX MOPAAKOB. YacTHBIE MPOU3BOIHBIE CIOXKHBIX (QyHKIMHA.. CHMBOJIbHBIE
BBIpOKECHMs. Beluncinenue mHrerpanoB. HeomnpeneneHHsle M ONpeneseHHbIE MHTErpasbl. Bisdrue
KpaTHBIX HMHTErpanoB.. CHMBOJBHBIE BBIPAKEHHUSA. BpIUMCIEHHE CyMM pSAIOB M INPOU3BEACHHU.
Omnpenenenue mnpenenoB.. JlOMOJHUTENbHBIE BO3MOXXHOCTH VYIPOILIEHHUS M IpeoOpa3oBaHUM
BblpakeHUI. Pa3nokeHue Ha MHOXHUTENH.. PemeHue anreOpandeckuX YpaBHEHHM M CHCTEM
ypaBHeHUH B cuMBOJIbHOM ¢opme. Cuctemsl nuHelHbIX (CJIAY) u nHenuueitnpix (CHAY)
anreOpanyecknx ypaBHeHHH. CriocoObl pemeHus - MaTpuuHbli, Metoa Kpamepa, rpadudeckuii u ¢
MOMOIIbIO0 BCTpoeHHOTO (yHKIMoHana MatlLab.. Pemenue anreOpandeckux ypaBHEHHH U CUCTEM
ypaBHEHMH B CUMBOJBbHON (hopme. Pemenue mo 3amaHHON mnepeMmeHHoW. Haxoxnenue Hynen
byukun. I'padguuecknii criocob pemenus. [lapamerpsl ycTaHOBKM TOYHOCTH BbhluncieHus. [lonck
KOpHeW mnonuHoMa.. CHMBOJBHBIE BbIpakeHHA. JleficTBUS ¢ MHOrowieHaMu. Bsruncienue
kodp¢unuenToB mnonuHoma. dopmupoBaHHE MHOTrOWIEHa IO 3aJaHHBIM KO3 QUIEHTaM.
Onpenenenne kopHel mnonuHoMa. HaxokneHwe npou3BogHONW MHorowieHa. llepemHokeHue
NOJIMHOMOB.. CHMBOJIBHBIE  BbIpaXeHHMS. [IOMCK SKCTpEMyMOB aHAJIWTHYECKH 3aJaHHOU
3aBucuMocTH. ['paduueckas HHTEpIpeTaLUs ONpeeeHIs] MUHUMYMa U MaKCUMyMa (pyHKIIUH. .

2.2. Brrunciienue onpeaeseHHbIX HHTErPAJIOB YUCICHHBIMU METOJAMU.

WuTepBan pazouenusi. Meron tpamnernuii. Meton CuMmriicona u kBaapatypHas ¢popmyna. Meton
Jlobarro u dopmyna Tlaycca-JleliGuuna-Jlodbarro. Meron HeroTtona-Kopreca 8-oro mopsika.
TouHOCTB BbIUMCIIEHUS. PacueT JBOWHBIX U TPOMHBIX HHTETPAJIOB..

11



2.3. Sueiiku u MaccuBHI stueek B MatLab
O6wexter THma "Cell". Co3manme wmaccuBa sueek. [IpeoOpa3oBaHue B MacCHB sUEeEK.
Busyanu3zanus 21eMeHTOB MacCHUBa sTUeeK. .

2.4. Tabmuupl B MatLab kak crmoco6 npeacraBieHus JaHHBIX B rpagudeckoit hopme

Co3nanue u omnmcanue tabmuipl. CocTaBieHHE TAaOIMIBI HA OCHOBE MAacCHBOB, CTPYKTYpP H
MaccuBOB stueek. [IpeoOpa3oBanue B Tabmmiy. [lapamerps! Tabmuubl. OToOpakeHHE 3aroJI0OBKOB
CTpoK u cTo010B. Coxpanenue Tadnuipl B paitn. CunThiBaHUE JaHHBIX U3 (aiiya B TaOIUILy..

2.5. OcHoBBI TpexMmepHoi rpaduku B MatLab

I'paduxu 3D moepxuocreid. Koopaunathas cerka moBepxHocTH. [locTtpoeHue rpadukos,
OIUCBIBAEMBIX AHATUTUYECKUMH (PYHKIMOHAIBHBIMU 3aBHCUMOCTAMU. OTOOpakeHue rpaukoB B
BUJIE OTJAEIbHBIX TOUEK U JuHMI.. [locTpoeHue KpuBbIX B TpeXMEpPHOM IpocTpaHcTBe. CeruaTast
nosepxHocThb. CetuaTbie 3D-rpaduku ¢ okpackoil sueek. @yHKIMOHAIBHAs OKpacka syeeK Kapkaca
noBepxHOCTH. L[BeToBas mapamerpuueckas MOBEPXHOCTh. lIpoeknus ¢GUrypsl Ha OIOPHYIO
wiockocThb.. IlocTpoenne 3D-rpadmkoB aHAJIUTHYECKH 3aJaHHOM 3aBUCUMOCTH. ['paduku
MIOBEPXHOCTH, 3a/JlaHHON mnapamerpuuecku. I[locTpoeHne mnoBepXHOCTEH, 3aJaHHBIX TAOJIUYHBIM
o0pa3zoMm. KonTypHble TpexmepHsble rpaguku. L[BeToBble 00beMHbBIE JUarpaMMsl.. JlOMOIHUTENbHBIE
BO3MOXXHOCTH PEIAaKTUPOBAaHUS TpauKoB. YCTaHOBKA IIBETOBOW CXEMBI OTOOpPaKCHHS.
VYnpasieHnue ocsimMu rpaguka..

2.6. I'padprueckmii naTepdeiic momp3oBarens B MatLab

OcHoBbl mocTtpoeHus: rpaduyeckoro uutepdeiica monn3oBatens (GUI). Cpencrso GUIDE.
Crangapraeie mabnonsl. Co31aHue JUATOTOBBIX OKOH. PepakTop ¢opm. Pabodas obnacts, maaurpa
WHCTPYMEHTOB, TIJaBHOE€ MeHI0. ba3oBble KOMIIOHEHTHl wuHTepdeiica. bpay3ep 0OBEKTOB.
Wucnekrop cBoicTB 00bekTOB. Ilapamerpsl o0bekToB. [Ipumepst peanuzauuum GUI Pabota c
00paboTurkamMu COOBITHI OOBEKTOB..

3. OcHosgbl npozpammuposanus Ha Simulink

3.1. Beeagenne B Simulink

OcHoBHble cBenenust o makere Simulink. Mecto nmakera Simulink B 3amauax MoaenupoBaHus
M3MEPUTENIbHBIX M BBIUMCIUTENBHBIX cucteM. OdopmieHne cxem MojaenupoBaHus. OCHOBHbBIE
nerictBus ¢ Oimokamu. Tumsl cucreM Simulink. O0mee onncanne ondanorex Simulink..

3.2. 'eneparnus curHaiaoB U oToOpakeHne nHpoOpMaIuu
bubnuorexka OJOKOB TEHEpallMM CHUTHAJIOB pa3nudHbix (opm. bubiamoreka O6J0KOB
OTOOpaXEHHS CUTHAJIOB U HH(POPMAITHH..

3.3. bioku apupMeTHIECKUX OTIepaAITHiA

['pynna GnokoB apudmernyeckux omnepauuil. ['pynna GI0KOB MpocTEHIINX MaTeMaTHYECKUX
¢byaknumii. 'pynma OJOKOB omepamnuii ¢ KOMIUIEKCHBIMH uuciiaMd. biok okpyrienus. ['pymma
O/IOKOB omepanuii ¢ MaTpulaMu W BeKTopamH. ['pynma OJ0KOB 00pabOTKM JaHHBIX B
MaTeMaTU4ecKoil cratuctuke. ['pymnma OIOKOB oOmnpeaeneHUs KOpHEH ypaBHEHHH M 3HaueHUM
noiauHoMoB. ['pynmna 010k0B peanu3anuu o0bekToB Matlab. I'pymina 6;10K0B TOTHUECKUX Ooneparui
Y TOOUTOBBIX OTEpaIuii..

3.4. Iloncucremsl
[Tonsitue moacucremsl B Simulink; Buger moacuctem B Simulink. Heympasnsiembie
MOJICUCTEMBI. YTIpaBiIsieMble TOJCUCTEMBI (yHpaBlieHHE ypoBHeM). [lapameTpbl ympaBisieMbIX
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nojcucTeM (YIpaBiI€HHUE YPOBHEM). YTpaBiseMble TIOACUCTEMbI (YIpPaBICHUE YCIOBUEM -
Tpurrepubie). [lapameTpsl ympaBiasieMbIx MOACUCTEM (YIpaBiICHUE YCIOBUEM - TPUTTEPHBIE).
Ilogcucremsl BeTBIEHUsS MCIHOJHEHHs InporpamMm. Mackupyemele noxacucremsl. [lapamerpsl
MaCKHPYEMBIX MTOJCUCTEM..

3.5. YnpaBieHnue noTokom

Knaccudukarus npuHimmnoB ymnpasiacHus motokom. ITomcucremsr If — If Action Subsystem.
[Toncucremsr Switch Case — Switch Case Action Subsystem. [Togcucremsr For Iterator Subsystem.
[Toacuctemsr While Iterator Subsystem. bioku ympaBieHus MpoXoKAeHUEM CUTHaia. biioku
yIpaBIeHUS aTpUOyTaMu CUTHaA. bIIOKYU 3a7iepKK1 U XpaHSHHsI CUTHAIA. .

4. Ilpumenenue Simulink ona pearnuzayuu 3a0ay4 uudpoeoti 0bpabomku cuZHaI08

4.1. Hudpossie GpuIbTpbI

Knaccudpukanus uudpossix ¢uiabTpoB. OCHOBHBIE TOIXOAbI K pa3padoTke IUGPOBHIX
¢unbTpoB. UIBTPHI ¢ KOHEYHOW MMITYJIbCHON XapakTepucTukoil. CpenctBa co3ganus GUiIbTPOB €
KOHEYHON  HMMITYJIbCHOM  XapakTepucTUKOW. DuiabTpbl ¢  OECKOHEUHOH  MMITYJIbCHOM
xapakTepucTukoit. CpeacTBa co3naHus GUIBTPOB ¢ OECKOHEYHOW UMITYJIbCHOW XapaKTEPUCTHKOM.
Pa3zpaboTka mudpoBoro ¢uiabrpa ¢ momomipio 61oka thna «Lowpass». Pa3paboTka mudpoBoro
¢mieTpa ¢ momompio «FDATooly». Pa3paboTka mudpoBeIX (QHIBTPOB C MOMOIIBIO 0a30BBIX
OJIOKOB..

4.2. UnTerpupytroniue GuibTpsl

QunpTp ckoip3smero cpegHero. [IpuMeHeHne aganTUBHON MOACTPOMKH «YacTOT PEXKEKIIUI)
¢mibTpa CcKombp3AmIeTO cpedaHero. lloBelmeHME 3aTyXaHWs B TOJIOCE 3arpaxkieHust (QuibTpa
CKOJIB3SIILET0 CPEJHEro ¢ MmoMolnsio gpononuutensHoro ®HY. Muarterparop-rpedeHyaTsiii puibTp.
Pa3paboTka KoppekTupyromero GuIbTpa i CHIKEHHSI HEPABHOMEPHOCTH TTOJIOCHI MPOITYCKAHUS
UHTErpaTop-rpedeHyaToro GuibTpa..

4.3. JluckpeTrHoe npeodpazoBanue Pypne

[ToHsATHS cHeKkTpa IUCKPETHOIO W HEMPEphIBHOIO CUTHANOB. JIMCKpeTHOEe MpeoOpa3oBaHUE
Oypoe (AIID). AnropuTmsl peanusanuu TuckpeTHoro npeodpaszoBanus dypoe. [IpeodbpazoBatens
I'epuens u ero peanusauus B Simulink. Beictpoe npeobpazoBanue @ypbe. DPPeKT «pacTekaHus
crieKTpa» u 6oprOa ¢ HUM..

5. Pacwupennvie sosmoorcnocmu MatLab 6 niane mamemamuyeckux pacuemos u
Mooenuposarnus (wacmo 2)

5.1. ntepnonsius U anmpokcuManus TaHHbIX B MatLab

[TommHOMMaNbHAsT perpeccus. ANMPOKCUMAIds TaOJWYHO 3aJaHHBIX JaHHBIX. Merton
HauMmeHbIux kBagpatoB (MHK). OcobeHHOCTH BbIOOpa Y37OBBIX TOYeK.. VHTepmomsus
NMEePUONUYECKH  3aJaHHBIX  (QyHKIWWA. JIuHEWHas, KBagpaTH4Hass W  MOJMHOMHAIbHAsS
UHTEpHoJALMH.. VIHTeprnoisiuss Ha HEPAaBHOMEPHOM CETKE AaHHBIX. METOJbl MHTEPHOJISALUU:
CTyNneH4YaTas, JuHEeWHas, KyOoudeckas. JIBymepHas TtabOnuuHas wuHTepnoisaiusa.. OmpHoMepHas
TaOIMYHAs WHTEPHONSIUsS. MeTOoAbl HMHTEPIOJSIIHUK: CTyNeHYaras, TuHeiHas. WuTtepronsius
CIIaifHaMU U KYOMYeCKUMU MHOTOUYJICHAMU. .

5.2. Auumanmonnsle 3¢ dexTs B MatLab
AHUManMoHHasE W JeckpunTopHas Tpaduka. Co3gaHWe aHUMAIMKA IS BH3YAIM3alluU
pe3yibTaToB BbluMcieHui. [loaroroBka KagpoB aHUMalMM ¢ rpaduyeckodt HHMOpMAaIMei.
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CocraBieHHEe aHMMALlMOHHOTO BUJCOKJINIMA.. AHHMMAalUs JBWKEHUS TOYKM HA IUIOCKOCTH.
[TocTtpoeHHE TpaeKTOpUM IBMXKCHHS TOYKM C JIMHAMHUYECKUM W3MEHCHHEM €€ KOOPIMHAT.
JIBuxeHue Touku B npocrpancTse. [lapamerpsl anumManuu.. OCHOBHBIE CPEJICTBA U paCIIUpPEHHbBIE
BO3MOXKHOCTH aHUMalWU. TeXHUKa MyJbTUIUIMKAUMU. 3axBaT wu3o00paxeHus. Ilomyuenue
rpaduueckoro obpasza. Co3naHue MOCIEIOBAaTEILHOCTH KaapoB aHUManuu. BpamieHue Qurypsi.
OOHOBIIEHUE U NIEPEPUCOBKA IPah)UIECKOr0 OKHA..

5.3. Pemenue nuddepeHnmanbHbIX ypaBHeHUH U cucteM B MatLab

Brruncnenne nuddepeHnuanbHbIX YpaBHEHHM M CHCTEM IPEACTABICHHBIX B aHATMTUYECKOM
dopme. Pemenne 3amaun Kommu. HauaneHbie ycnoBus. YCTaHOBKA AOMOJHUTEIBHBIX MAPaMETPOB
CUMBOJIbHBIX BbIUMCIeHUH.. Pacuer 00bIkHOBeHHBIX auddepennranbupix ypaBHenuit (OY)
YUCIEHHbIMU MeTojgamu. Pemenue ypaBHeHuit l-oro u  2-oro mnopsnakoB. Cucremsl
mubdepeHIMaNbHBIX  ypaBHeHHH 1-oro mopsinka. Hauanbable ycnoBus. JomogHUTENbHbIE
napamMeTpsl BBIUMCIEHUS T QepeHnaibHbIX ypaBHeHH u cucteM.. Pemarenn OlY B MatLab.
Meronsl Pynre-Kyrra. MHoromaroBsle U HesiBHble MeTonabl. Meton Oinepa. Pemarenu ans
xecTkux cucreMm. [Ipencrasnenne pesynpraToB penienus cucrem OJ1Y B rpadudeckom BHIE..

6. [Ipumenenue Matlab ons 3a0ay yudposou 06pabomxu cUHAI08

6.1. Hudposas punbTparms

Knaccudpukanus uudpossix ¢unbTpoB. OCHOBHBIE TOIXOAbI K pa3padoTke IUGPOBHIX
GmIBbTPOB.. PUIBTPHI C KOHEYHOW UMITYJIBCHOM XapakTepucTHKoi. CpeacTBa co3nanus PHIBTPOB C
KOHEYHOW  HUMIYJIbCHOM  XapakTepucTUKOW.. DunbTppl ¢  OECKOHEYHOM  HMMITYJIbCHOM
xapakrepucTukoid. CpencTa co3anusi GUIBTPOB ¢ OECKOHEYHON MMITYJIBCHOM XapaKTePHCTUKOMM. .
KommekcHsiii koadgdunment nepenaun Guibrpa. [Toctpoerne AUX u ®UX nudposoro ¢puisTpa.
[Tony4yenne nHyneid u momocoB ¢uibTpa. PaboTa ¢ cekumsaMu BTOPOTrO MOpsAaka (QHIBTPA.
[Tonydyenue peakunu ¢GuIbTpa Ha BO3AEHCTBHE MPOU3BOJILHOTO BHJA. Y4eT BIUSAHHS 3((HEeKToB
kBaHTOBaHusA.. Co3manne nudpoBsix GuabTpoB B Matlab. Ctpykrypsl mudpoBbIX (UIBTPOB.
[Tonydyenue peakiuu ¢(uiabTpa Ha BXoJHOe Bo3neiictBue B Matlab. Ilomydenue umnysibCHOM
MEePEXOTHON XapaKTEPUCTUKU M TIepeAaTOuHON XapakTepuctuku B Matlab.. Tlonstrne 0o0beKTOB B
Matlab m ux npumeHeHue ans peanuzauuu HUPpPoBbIX GuIBTpoB. OOmas wuHpopmanus o0
oOwvektax B Matlab. Co3nanue oObekra. 3agaHue W JIOCTyn K cBoiicTBaM. DyHKIMH OOBEKTOB
¢mibTpa dfilt.. IIpeoOpasosarens ['mnsbepta. Auddepenuupyrommii punstp (auddepenuuarop).
Buszyanuzarop GpuibTpos..

6.2. AnantuBHas uupoBas GUIbTpALUL

Ornpenenenne aganTUBHOTO QuibTpa. OCHOBHBIC TOHATHS aIalITUBHOW OOpabOOTKH CHUTHAJIOB.
AnantuBHblid anroput™ LMS. AnantusHsiit anroput™ RLS. IIpuMenenne aganTuBHbIX (GUIBTPOB.
OyHKIMKM ananTuBHOM QuuibTpauuu B Matlab. AnantuBHas ¢unbTpanus B Matlab ¢ momoribio
0OBEKTOB..

6.3. IIpeoOpazoBanre YaCTOTHI AUCKPETU3AINH

MHorockpocTHast 00paboTka curHaioB. I[IpopexuBaHue,MHTEPIONALUS, MEPEAUCKPETU3ALIHUS.
OYHKIMY HW3MEHEHUs YacTOThl AUCKpeTuzanuu. OyHKuuu mnpopexuBanus B Matlab. ®yHkiumn
uHTepnosiuun B Matlab; ®@ynkiun nepenuckpernszauuu B Matlab. CpaBHenue s¢ddexTuBHOCTH
IIPOPEKMUBAHUS, UHTEPIIONALNH, TepearcKpeTn3anus B nakerax Matlab u Simulink..

6.4. Monynsuus 1 1eMOYJIALMS CUTHAJIOB
[TonsiTHe MOMYNANMH U AEMOIYJIANUH. BHUIBI MOAyIsAIMM W NEMOAYISAIHUHA. AMIUTUTYTHAS
MOJYJIANUA. AMIUTMTYAHAS AeMOAynsnus. OyHKIMN MOIYISIIUN U JEeMOIyNsIuy makera Signal
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Processing. CpaBHeHue >(QQEKTUBHOCTH BCTPOCHHBIX (YHKIMM M (YHKIMH, HAIHCAHHBIX C
IPUMEHEHHEM CTaHIapTHOTO Habopa KOMaHI..

7. lIpumernenue sa3vika Python 8 340aYax MamemMamu4eckKux pacuemos u MO@@JZMDOGCZHME

7.1. OcHOBBI IpOTpaMMUPOBaHUS Ha s13bIKe Python

Beenenne B Python. [locronncTBa (pacnpocTpaHeHHOCTb, YHUBEPCATIBHOCTD, MTPOAYKTUBHOCTh
paboThl, pa3BUTOE COOOIIECTBO) U HEJOCTATKU (CKOPOCTH BBIIOJIHEHUS MPOrpaMM, AMHAMUYECKAs
TUIU3ALNUSA, CI0KHOCTh AUCTPUOYLIMM U pa3pabOTKU IPU YBEJIUUYEHUU pa3Mepa KoJa IpOrpaMMbl)
s3pika Python. OcHOBHBIE HampaBieHusi npuMeHeHus si3bika Python. O030p pasnmuuHbIX BepcHid
Python.. MHCTpyMeHTanbHBIE CpeACTBA Ui pa3padOTKU MPOrPaMMHOIO OOECIeUeHHsI Ha S3BIKE
Python. YcraHoBka M HacTpoiika NMUTOH Ha KoMIbioTepe. BcTpoennslii pemaktop koma IDLE.
OcHoBbel pabotel ¢ Python. Oznakomiienue co cpemoii paspaborku IDE Spyder. Ilpumep wu
JneMoHcTpauusi paboThl MPOCTOl mporpaMMbl Ha si3bike  Python. VHTepakTuBHBIM pexum
KOMaHJAHOW CTpoku. BiammopeiictBue co ckpuntom "PiP".. Ba3oBbie BO3MOXXHOCTH OTJIAJKH
nporpaMMel. BBoa maHHBIX mosib3oBatens. BeiBog undopmanuu B TekcToBoi gopme. F-ctpoku.
OO0mue cBeneHus: 00 UCTIOIB30BaHUU IIUKIIOB U yclioBui B Python. ['eHeparus cmydaitHBIX 9ucel..
OcHoBbl  cuHTakcuca s3plka  Python. ['nmaBHble  mpaBWiia  COCTaBJIEHHUS  MPOTPAMM.
CrpykrypupoBanue Kojaa mporpaMMmbl. OObEIUHEHHME BIIOKEHHBIX WHCTPYKUUH B OJIOKH.
Otpenenue OJOKOB ¢ MOMOIIBIO OTCTynoB (TaOymsmus). Konen unctpykuuu. Kommentapuu B
Python (omHOCTpOuHBIA M MHOTOCTpOuHBIH). KiroueBbie cnoBa B Python. Ilepeuens kiroueBbIX
cnoB. Ilyctoii o0bekT. Omneparop "import" i MOAKIIOUEHUS BHEIIHUX MOJyJed u OHOIHOTEK..
Koncrpykius BerBienust koma "if-else". Cosganume mwmkioB ¢ nomomisio  "for-in-else”.
[Tepeuncnsemsie Tunbl ganHbix ("terable"). @opmupoBanue Habopa nenbix yucen.. KoHCTpyKIius
nepexBara M mocienyromei oopadotku ommobok "try-except-finally". Onucanue HanbGosee dacTo
BO3HUKAIOIIUX BUAOB OMIMOOK.. Turbl naHHbIX B a3bike Python: memnbie, ApoOHbIE U KOMIUIEKCHbBIE
4yHclla, CTPOKH, CHUCKH, KOPTEXH, CJIoBapu, HaOopbl. OmnpeleneHue HCIONb3yeMOIro THIIA..
OcHoBHBIE MaTemaTuyeckue onepanuu B Python. MaccuBel u marpuusl B Python (peanusanums
CTaHJapTHBIMU cpenacTBamu). MHaekcanus B MaccuBax M cnuckax.. [IpeoOpa3oBaHue TUIOB B
Python. ba3oBslii 00bekT. [Ipumep npuBeneHUs] TUIIOB - IPeoOpa30BaHUE 11€J0r0 YUCIA B CTPOKY.
Paborta c cucremamu cuucnenuss B Python.. OObsiBNeHWe W WHULMATU3AINS OCHOBHBIX THIIOB
naHHbIX. KoHCTpyKTOpHI TUIOB. BO3MOXHBIE Onepaui 1 METoIbl paboThl CO CTPOKAMH, CIIUCKAMU
U KopTe:xkaMu (0ObeIMHEHME, pa3JielieHHe, MOUCK, 3aMEHa, MEepPEeCTaHOBKAa, U3MEHEHUE MOpsIKa,
coptupoBka). MHnekcanus snementoB.. Pabora co cnoBapsmu B Python. CoctaBnenue cioBapei.
Kitou n 3Hauenue anemenTa cioaps. JlocTym k anemeHTam cioBapsi. OToOpakeHue colepKuMoro
cioBapsi mosjeMeHTHo.. DPyHkuuu B Python. OObsBieHue ¢GyHKUUH. ApPryMeHTHl (YHKIHH.
3HaueHuss 1Mo yMmosyaHuio. Bbi3oB QyHkuuu. BosBpamieHue pesynbraTa U3 (QYHKIHH.
[Tpon3BoIEHOE KOJMYECTBO NMEPEAaBaEMBbIX MapaMeTpoB. AHOHUMHBIE ("1samMOaa") QyHKIHM..

7.2. Cepuanu3anus u aecepruainianus JaHHbeix B Python

Pabora ¢ TekcToBBIMM M ABOMYHBIMH (aitnamu B Python. [lons3oBatenbckue nanueie. Monynb
Pickle. ®opmar JSON. Ortkpeite ¢aitnos. [lapamerpsl noctyna k (aily U pexuM OTKPBITHS
(uTenue, 3amuch, nobaBneHue, nepesanuch). OObEKT Tuna "Stream" ¥ MOTOKHU JaHHBIX. MeTOMabI
paboTel ¢ (aitmamu. 3akpeiTue (aitioB. UTeHne U 3anuch OHON CTPOKH, HECKOJIBKO CTPOK B (haidJ.
3anucek U uTeHue ¢aitnoB mo crpokaMm. be3zomachas paborta ¢ ¢aitiaMu ¢ MOMOLIbI0 MEHEIkKepa
KOHTEKCTa. MI3MeHeHne KOAUPOBKHM JaHHBIX B (aiine.. BzaumomeicTBue ¢ IBOMYHBIME (paiiiamu
cpeactBamu moayns Pickle B Python. Meroabl 3arpy3ku M coxpaHeHHs OWHApHBIX JaHHBIX.
[Tpumepsl peanuzanuu Mpouenyp 4YTeHus U 3anucu uHGopmanuu B (aiin dopmara Pickle.
TexcroBoe mnpencrtaBneHue aaHHbIXx B (opmate Pickle. Ilporoxon nanueix.. BzaumoneiictBue c
tekcToBbiMH (ainamu dopmara JSON B Python. 3arpy3ka m coxpaneHne 0ObEKTOB B TEKCTOBBIN
¢aitn. JlekogupoBanue uHpopmauuu. [Ipumepbl peanuzanuu MOANPOrpaMM YTEHHS U 3aIlUCH
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naHHbIX B (Qaiin ¢opmara JSON. OroOpaxkenue panHbix (opmata JSON. Bo3moxkHOCTH
penaktupoBaHus ¢ainos. JleMOHCTpalus YHUBEPCATILHON MPOrPaMMbl C BOZMOXKHOCTBIO pabOTHI C
3ananHbIM popmarom daitna. OcodenHoctu npumenenus Gopmaros Pickle u JSON..

7.3. DneMeHThl 00BEKTHO-OPUEHTHPOBAHHOTO IPOrpaMMupoBanus B Python

HaumenoBanne o0wvexkToB B Python. Pexomenmanmum wucnonb3oBanust s3pika Python wu
COCTaBJICHUS KOJIa MPOrpaMM: MaKCHUMallbHas JJIMHA CTPOKHU, BOBMOXKHOCTh IEpEeHOCca CTPOK KOJa,
CTHJIM HAaWUMEHOBAaHUS OOBEKTOB (KOHCTAHTHI, MEpPEeMEHHBbIC, (PYHKIMHU, KIJIACCHI).. MeToI0I0THs
00BEKTHO-OPUEHTUPOBAHHOTO MporpaMMupoBanust B si3pike Python. OcuoBuble mpunmmnsr OOIL.
Aobctpaknus. [loHATHS Kiacca, SK3eMIUIApa KJIAcCOB, METOJA 3K3eMIUIApa Kiacca. ATpuOyThl U
MeTonbpl Kiacca. Onucanue kiacca. KoHcerpykrop kiacca. Bbei3oB koHcTpykTopa. CoznaHue
aK3eMIUTIpoB Kiacca. CchlTka Ha DK3eMIUTsIp Kiacca.. HacnmenoBanue kiaccoB B Python. ba3oBebrit
knacc. Kiacc-nacneanuk. Ilycroit koncTpykTop kinacca. @ynkuun-merosl kinacca. [lomumopdusm.
[lepeonpenenenne MeroaoB.. Mukamncynsiuss o0vekToB B Python. O6nacte BuUamMOCTH
MEPEeMEHHBIX M METOJOB Kiiacca. Bo3MOXkHBIE OrpaHWYeHHs] JOCTyNa K MepeMEHHBIM Kiacca.
OrnpezenieHne CTENEHH 3allUThl METOI0B Kitacca. Kitace-meron "nexopatop"..

7.4. bubnuorexu NumPy, SciPy u Matplotlib ans pacmupenus ¢pynkunonana ss3sika Python

Opranu3anys 4MCICHHBIX PAacyeTOB M MaTEeMaTH4eCKOTO MojaenupoBanusi B Python. Momynb
BCTPOCHHOM Matematuku '"math". Pabora ¢ TpuUroHoMeTpuuecKUMH U T'HIEpOOTUYECKUMHU
¢ynkuusmu. Ctannaptasie QyHKIUN SKCTIOHEHTHI, (pakToprana, OKPYTICHHS YUCEI, B3ATUS LSO
YacTH YMCiIa. XpaHEeHHe 3HAaUeHUI KOHCTaHT (3HaYeHHe MaIlMHHON OeckoHeuHocTH, yncio "IIn")..
[MogxaroueHue BHEUTHMX MoOAyned. bubOnamoTexn BhUMCAMTENbHOM MaTematuku "NumPy" u
mareMaThueckux pacuetoB "SciPy". Pabora co cnenuanu3MpoBaHHBIMH MAacCHBAMHU YHCIOBBIX
NaHHbIX. Pemienue ypaBHeHW# M cucteM.. bubimoreka mocTpoeHHs! ABYMEPHBIX M TPEXMEPHBIX
rpaduxu "Matplotlib" mst oToOpaskeHust pe3yabTaToB PacyeToB..

8. Ilpumenenue nakema LabView

8.1. Beenenue B LabView

IlepBoe mnpencraBnenne o mnakere LabVIEW. IloTokum naHHBIX M S3bIK TpaUuyecKoro
nporpamMupoBanus. [Tpuniuns! padorsr LabVIEW  JlemoHcTpanmonHsie mpuMepsl. IlonckoBuk
npumepoB NI (NI example finder). JlemoHcTpauus wusMepeHusi Temneparypbl. H3menenue
3HaUYEHUH BXOJHBIX napaMeTpoB. biok-guarpamma monenu. Mepapxus. IkoHKa 1 coeIMHUTENbHAS
naHensb. M3MepeHns 4aCTOTHOW XapaKTEPUCTHKHU. .

8.2. OcHoBHbIE MOHATHS cpefbl LabView

[TonsTue nuueBoil maHenw, OJOKAMArpaMMbl M HKOHKH/COETMHUTENbHOM mnaHenu. llonarus
HJIEMEHTOB YIpaBleHUs M WHAUKATOpoB. I[loHsATHEe ONOKaMarpaMM TepMHUHAIbl 3JIEMEHTOB
yhnpaBieHUs W HMHIUKATOpoB. Maes mporpaMMupoBaHMsi TOTOKa JaHHBIX. CHucTeMa MEHIO B
LabVIEW. Hcnonb30BaHue MaHENd MHCTPYMEHTOB, HAJUTPOM 3JIEMEHTOB YIpPABICHUS U
UHAMKAUKM, nanmutpoid ¢yHkiuil. Cucrema crnpaBku u nomouu. lloHstue W Ha3zHaueHue
BUPTYaJIbHOT'O OAIPUOODA..

8.3. Co3nanue BUPTyalbHBIX TprOopoB B LabView

MapxkupoBka 00bekTOB. Buabl metok. @opmarupoBanue o0bekToB. [lepemenienne 0ObEKTOB.
YuciioBbie 2JIEMEHTHl YIPABJICHHUS W UHAUKATOpoB. KombiieBble criucku. Jlornueckue 3IeMEHTHI.
Knonku. CtpokoBsie nannbie. Coenunenus. Otnanka HeucnpasHoro BII..

8.4. Co3nanue BUPTyalnbHBIX oanpudopos B LabView
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[Tonsitne BupTyanbHoro moamnpubopa. Cosmanue mnoanpudopa. HaszHadueHuwe TepMUHAIOB
coequuutenbHoil maHenu. Coszmanwe BIIII u3 wactu aumarpammel. PemaktupoBanume BIIII.
Pasmernienue u nouck BIIIT B Gubnuorexe..

8.5. [Ipumenenue cTpykTyp B LabView

[Tpumenenne crpykryp. Llukn ¢ ¢ukcupoBaHHBIM yHCIOM mepexonoB. Lukim mo ycioBwurio.
Pasmemienne 0OBEKTOB BHYTPU CTPYKTyp. Pa3memienue oOOBEKTOB BHYTPU  CTPYKTYP.
ABTOMaTHYECKOE YBEIMYEHHUE pa3Mepa CTPYKTYphl, yAaJeHHe HMKIa. TepMHUHaIbl BHYTPU LUKIIOB..
CHIBUrOBBIE PETHCTPbl M UX Ha3HaueHWe. MHunumanuzanus cABUIOBBIX peructpoB. Opranuzanus
TYHHEJIb B W W3 CABHIOBOTO PETUCTpa. Y3el OOpaTHOW CBS3M: OIpelelieHue, Ha3zHauCHHE.
Wuunmanuzanust y3na oOparHoi cBsi3u.. CTpyKTypbsl BapHaHTa: OIpeaesieHHe, Ha3zHaueHUE.
[TonkiroueHue TEPMUHAIOB BBOJIa/BbIBOIA. JloOaBIeHHE BapuaHTOB. ABTOMAaTHYECKOE COCTMHEHUE
TYHHEJIEH B CTPYKType BapuaHTa.. /[MajioroBble OKHA: ONpEAesieHHe, Ha3HAYeHUE, BapUaHThI
ucnonb3oBanusi. OyHkuusa BbiOOpa. CTPYKTYpBI MOCIEIOBATEILHOCTU: KOMIIAKTHAS M OTKPBITAS.
[lukn 1O yCIOBUIO W  CTPyKTypa BapuaHTa.. TaktupoBaHue. Dxcmpecc-()yHKUIUU
TakTUpOoBaHus. TakTupoBaHHbBIE CTPYKTYPBIL. TakTupoBaHHBIN LIUKJL. TakTrpoBaHHas
nocienosarenbHOCTh. BII cunxponnsanuu. Ysen @opmyna. ¥Y3en Beipaxenue..

8.6. CocraBubie nannbsie LabVIEW: maccuBBI 1 KllacTepbl

[Tonsatue u npumenenue wmaccuBa. Co3laHHE 53JIEMEHTOB YIPABICHUS M OTOOPAKEHMS
maccuBoB. [lomockl MpoOKpyTKHM MaccuBa. Vcmoip3oBaHHE aBTOMATHYECKOTO HMHICKCHPOBAHUS.
Vcnonb3oBaHue aBTOMHAEKCUPOBAHMUS Il YCTAHOBKM KOJMYECTBA IOBTOPEHUH LUKIOB C
(UKCUPOBAaHHBIM YHCIOM HUTepanuii. J[BymepHsie MaccuBbl. Co3gaHuE IBYMEPHBIX MAacCHBOB.
Co3gaHue MaccHMBOB C IOMOUIbIO aBTOMHAEKCHpoBaHUSA. DyHKIMM pabOThl ¢ MacCHUBaMH..
[Momumopdusm. CocraBuas apudmeruka. Jlornueckas apudmernka u e€ npumenenue.. Coznanue
3JIEMEHTOB YIPABJICHUS M OTOOpa)KEHUs Ul KJIACTEpOB. YTOPSIOYMBAHHE JIEMEHTOB KiacTepa.
Hcnonp30Banne KiIacTepoB Ui TOJAadd W moiydeHust gaHHbiXx B/m3 BIIIL. 3amena snementa
kiacrepa. Paznenenue kinacrepoB. O0bennHeHNe U pasaeneHue no umeHu. Kiacrep-nukrorpamma.
B3anmo3zamensieMbie MaccuBBI M KiacTepbl. CpaBHEHHE KiacTepoB W MaccwBoB. Kiactep u
oOpabotka ommoOok. Tum nanHbIX: Kiactep ommbok. CoobuieHne 00 ommMOKe M ero aHajiu3 B
LabVIEW. O6pa6oTtka ommbok B BIIII. Coobmenne 06 omubke B BIIII..

3.3. TeMbl NIPAKTHYECKUX 3aHATHI]
1. ITpaktrueckoe 3anstue Nel. Simulink. (1)
['enepanus curuanos cinoxHoit gpopmel B Simulink.;
2. Ilpaxtuueckoe 3anarue Ne2. Simulink. (I)
Beinonnenue apudmernueckux 1 gorndeckux onepamuii B Simulink.;
3. IIpaktuueckoe 3ausTue Ned. Simulink. (I)
Mackupyemble 1 HeMacKupyemble nojacucteMsl B Simulink.;
4. Ilpaktuueckoe 3anarue Ne4. Simulink. (I)
[udposas GunbTpanys u cieKTpaibHbIid aHaau3 B Simulink.;
5. IlpakTtuueckoe 3austue Nel. Matlab. (I)
OcHoBsl mporpammupoBanusi B MatLab. Uucna u Beipaskenust. bazoBsie onepanuu.
KommuiekcHble uncna. MaccuBbl 1 MaTpulibl. Onepanuu ¢ MaTpunamu. ['paduku GyHKui Ha
iockocTd. CTuiaucTuueckoe opopmiieHre rpaduKoB. ;
6. [IpakTrueckoe 3austue Ne2. Matlab. (I)
OCHOBHBIE 3JIEMEHTHI KOHCTPYKIIMKA cocTaBiieHus nporpamm B MatLab. L{ukisl u ycioBus.
@yHKIMH nonb30BaTess. CHMBOJIbHBIE BEIYUCIECHUS. Daliibl.
MaremaTtnueckue pacueTsl 1 MojienrpoBanue B MatLab. CuMBoIbHbIE BBIpaXKEHUS.
Breruucnenns B ananutuaeckoit popme. Muterpuposanne u nuddepeHnupoBanme.
YucneHHble METO/IbI B3SITHSI HHTETpajoB. PaboTa ¢ MaccuBaMH sYeeK.;
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7. lpaktrdaeckoe 3austue Ne3. Matlab. (I)

Marematnueckue pacdeTsl 1 MojeupoBanrue B MatLab. Bo3aMoxHOCTH mpeicTaBIeHUs
JaHHBIX B Tpaduueckoit popme. Tabmuupl. PaznoBunHocTy miuockux rpadukos. ['paduku B
TpexMepHoM mnpoctpanctBe. Odpopmienue. I'paduuecknii nHTEpdEic MOIB30BATENA.;

8. IIpaktuueckoe 3ansatue Nel. Python. (IT)

OcHoBbl coctaBneHus nporpamm Ha Python. Cunrakcuc, cTpykTypa Koa nporpammal,
KITFOUYeBBIC ci10Ba. Pabora ¢ yncimamu. @opmaTsl U IpeCTaBlIeHHE Ynce. BBOI-BBIBO
JaHHBIX mojb3oBaTens. [logkmouenne moayneit u 6udnuorek. basoBble MaTemMaTuyeckue
¢bynkuuu u onepanuu. Berarcnenne BeipaskeHuit. Llukisl u BeTBieHns. OCHOBHBIE CBEICHUS
0 UCIIOJIb30BAHUIO TUIOB JaHHbIX B Python. [IpuBenenue Tunos.;

9. Ipaktuueckoe 3austue Ne2. Python. (1)

[TpaBuna oObsaBneHus GyHkiuid B Python. ApryMeHThI ¥ BBIXOIHBIC TTapaMeTpbl. Bb130B
¢ynkunu. Cepuanuzanys u aecepuanuzanus JaHHeix. Padora ¢ ¢aitnamu. @opmarsr Pickle n
JSON ;

10. Ilpaktuueckoe 3ansatue Ne3. Python. (II)

OO0BbeKTHO-OpUEHTHPOBAaHHOE MTporpaMMupoBanue B Python. OcHOBHBIC IPUHIIUIIBI U
aneMeHTEL. O0BeKT, Kitacc, Meron. Ocodbennoctr Metomonorud OOIT 1 BO3MOXKHBIE
OTpaHHYECHUS.

MaremaTrueckue pacueTsl 1 MojenupoBanue B Python. bubmmorekn NumPy u SciPy.
[TocTpoenue rpadgukos ¢ momoibio Matplotlib.;

11. [Ipaktrueckoe 3austue Nel. Matlab. (II)

Marematuueckue pacueTsl U MoaenupoBanue B MatLab. MuTeprionauus u annpokcuManus
JaHHBIX. AHUMaIWs rpadudeckoil napopmamnmu. Pemenne quddepeHnnanbHbIX ypaBHEHUH
u cucreM. O6mree pemenue. 3anada Komu. Uncnennsie Metoibl. MeToibl Ditnepa u Pynre-
Kyrra.;

12. Tlpaktuueckoe 3ansatue Ne2. Simulink(Matlab, IIOC). (II)

[TpeoOpa3oBaHue YaCTOTHI IUCKPETU3ALMH C TPUMEHEHHEM BO3MOKHOCTEH naketa Matlab.;
13. Tlpaktuueckoe 3ansatue Nel. Simulink(Matlab, IIOC). (II)

[TprMeHeHre afanTUBHON (GUIBTPAIMK B 33/1a4aX IIYMOIOABICHUS C UCIIOJIb30BaHUEM
BO3MOXHOCTEH makera Matlab.;

14. Tlpaktuueckoe 3anstue Nel. LabView. (IT)

BrimmonHenune apupmMeTHuecKux U JIOTHYeCKuX omneparuii B maketa LabView.;

15. Tlpaktuueckoe 3anstue Ne2. LabView. (II)

[Tpumenenue cTpykTyp naketa LabView s noctpoeHust BUPTyalbHBIX MOAPHUOOPOB..

3.4. TeMbl 1a00paTOPHBIX padoT
1. JTabopaTtopHuas padota Nel. Simulink. (1)
VYmpasneHnrue NoToKoM JaHHbIX B Simulink.;
2. JJabopartopnast pa6ota Nel. Matlab (I)
BBenenue B cpeacTBO MaTeMaTHUYECKHX pacueToB U MoaenupoBanus MatLab. UnTepoeiic.
Pabora ¢ uncinamu. OCHOBHBIE THIIBI JaHHBIX. MaTeMaTnyeckue BhIpaXKEHUS U OTIepaIiu.
KommnekcHsle uncna. Maccusbl 1 MaTpullsl. 2-D rpaduka. bazoBbie 371eMeHTHI
CTpYKTypHOT0 nporpammupoBanusi. Oynkiuu. CUMBOJIbHbBIE BBIPAKEHUS U OTIEpaIIH.
BsaumoneiictBue ¢ daiinamu.;
3. JlabopaTtopHas pabota Ne2. Matlab (I)
CumMmBosnbHBIE BeIpakeHHs B MatLab. Onepariuu B aHaIMTHYECKOM MTPEICTABICHUH.
WnTerpupoBanue u nuddepernupoBanue. YncneHHbIe METObI HHTETpupoBanusi. KparHoie
uHTerpaibl. Sueiiku u MaccuBbl sueek. Tabmuipl. 3-D rpaduka. Coznanue rpadpuueckoro
uHTepdeiica moib30BaTENS. .
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3.5 Koncyabranumn

Texywui koumpoas (TK)

1. OOcyxneHue MPOHAEHHOrO MaTepuana IO TEeKymleMy pas3Jiely JUCLHUIUIMHBI,
KOHCYJIbTAIIHSI 1O PA3JIMYHBIX BOIIPOCAM B paMKaX MOJTOTOBKH K BBITOJHEHUIO M 3aIIUTE
naboparoproit pabotsl Ne 1 (cemectp I), KOHCYIBTAIMSA B paMKax MPAKTHUECKUX 3aHATUH,
MOJITOTOBKA K HAIIMCAHUIO KOHTPOJIBHOM paboThl (cemectp I).

2. OOcyxneHue TMPOWACHHOTO MaTepuana 1o TeKymleMy pas3iely JUCHUIUIMHBI,
KOHCYJIbTAIIHSI TTO PA3JIMYHBIX BOIIPOCAM B paMKaX MOJTOTOBKH K BBITOJHEHUIO M 3aIUTE
naboparopHoit paboTsl Ne 2 (cemectp I), KOHCYIBTAIMS B paMKax MPAKTHUECKUX 3aHATUH,
MOJITOTOBKA K HAIIMCAHUIO KOHTPOJIBHOM paboThl (cemectp I).

3. OOcyxneHne TNPOWISHHOTO MaTepuaja IO TEKylleMy pasfeny JUCIHILINHGI,
KOHCYJIbTAIIHSI TTO0 PA3JIMYHBIX BOIIPOCAM B paMKaX MOJTOTOBKH K BBITOJHEHUIO M 3aIUTE
naboparopHoit pabotel Ne 3 (cemectp ), KOHCYIbTaIHsI B paMKax MPAKTUYCCKUX 3aHATHIA

4. OOcyxIeHHEe TPOWICHHOTO Marepuaja [0 TEKylleMy pasieiy JIUCIHILINHBI,
KOHCYJIbTAIHSI [0 PA3JIMYHBIX BOIIPOCAM B paMKax MPAaKTUYECKUX 3aHATHi (cemectp 1)

5. OOcyxIeHHe TNPOWICHHOTO Marepuaja [0 TEKyIleMy pasieily JIUCIHILIHHBI,
KOHCYJIbTAIMsI TI0 Pa3JIMYHBIX BOIPOCAM B paMKax NpakTHueckux 3aHsatuil (cemectp II) u
MOJITOTOBKA K HAIIMCAHUIO KOHTPOJIbHOM padoTel Ne 1 (cemectp II).

6. OOcyxneHne TMNPOWIACHHOTO MaTepuaia IO TEKyImeMy pas3feny JAUCHUILTAHBI,
KOHCYJIbTAIIHSI 10 PA3JIMYHBIX BOIIPOCAM B paMKaxX NMpaKTUYecKux 3aHatuil (cemectp II) u
MOJATOTOBKA K HAIMMCAHUIO KOHTPOJIBHBIX paboT NeNe 2-4 (cemectp II).

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3amaHupOBaHHbIE PE3YIbTaThl 00YUYEHHUS 10

Howmep paznena aucruruiiHs (B

O1eHOYHOE CPEACTBO

Konbr
JUCLUIIIINHE - I/IK;[TO oB COOTBETCTBUMU C 11.3.1) (TUII ¥ HAUMEHOBAHUE)
(B COOTBETCTBUU C pazfesoM 1) 8 P 1/2]3[4|5][6]7]8
3HaTh:
Ha3Ha4YeHHe OJIOKOB, UX MapaMeTpbl U OCHOBHBIE KonTponbnas pabora/KonTponbHas
npueMsl mporpaMMupoBanus Simulink N-20mx-5 + pabota Simulink (Matlab, LIOC) Ne 2
(1
OCHOBHBIE MTOHSTHS U IPHEMBI TPahuIecKoro V-2 ;| KontpombHas pabora/KonTponbsHast
nporpammupoBanus LabView OIK=5 pabora LabView Ne 1 (II)
OCHOBHBIE MTOHSATHUS ¥ IPHEMBI TPOTPAMMHUPOBAHUS JlaGoparopnas pabota/JlabopaTopHast
P porp P paTopHasd p paTop
Matlab N-20mx-5 + pabora Ne 1. OcHOBBI
nporpamMupoBanus B MatLab
0COOEHHOCTH HUCIOJIB30BAHUS METOI0B OOBEKTHO- KonTtponsHast padora/KonTponsHast
OpPUEHTUPOBAHHOTO MporpaMMupoBanus B Python s W-lomer + pabota Python Ne 3
peleHHs 3a/1a4 MaTeMaTHUECKUX PAcYeTOB U
YHCIEHHOTO MOJEIMPOBAHUS
0a30BbIC MPUHIIMITHI COCTABJICHHS IPOTPAMM U Kontponbnas padora/KoHnTposnbHas
p porp WJT-Lork.7 + |y p P
orpejiesieHus] QyHKIUH 1mosib30BaTens Ha si3bike Python pabota Python Ne 1
npuMeHeHue nakera Matlab i 3anau undposoii W1 + 14 KonTponsnas pabora/KoHnTponbHast
¢bunpTpanuu K- pabota MatLab Ne 2 (I)
npuMeHeHue naketra Simulink as 3agayu nudponoit KonTponsnas pabora/KoHnTponbHast
p P WJT-Lork.7 + poJIbHast p |y
¢bunpTpanuu pabota Simulink Ne 4 (I)
0COOEHHOCTH NpUMeHeHus nakeTa Simulink mis Kourpomnsaas padora/KorTpoinsHas
p PO p P
MO/JICJIMPOBAHUS KaHAJIOB U(PPOBOHA 00pabOTKU N-20mnxk-7 + pabota Simulink (Matlab, IIOC) Ne 1
CHTHAJIOB (1)
0COOCHHOCTH MpuMeHeHwus maketa Matlab st KonTponpHas pabora/KoHTponbHas
p |y p |y
MOJICIIMPOBAHUS KaHAIOB UG POBOM 00padOTKH NI-20mk-7 + pabota MatLab Ne 3 (I)
CHTHAJIOB
Ymersb:
BBINOJIHATE YCTAHOBKY, M HACTPOHMKY MTAKETOB KontponsHas padora/KoHTponsHas
y y TPOUKY WJT-20mk-s + |y p P
MMUTALMOHHOT'O MOJEJIUPOBAHUS pabota Simulink Ne 1 (1)
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MOCTPOCHUE OJIOKOB TPe0Opa30BaHUsI U3MEPHUTEIBHOM

JlabGopaTopHas pabota/JlaboparopHas

nHpopmanuu B nakere Simulink WJT-2oms pabota Ne 3. Simulink
HaIlMCaHKE MPOTPaMM Ha si3bIKe Tlaketa Matlab JlabGopaTopHas pabota/JlaGoparopHas
N-20nx-5 pabora Ne 2. MaTemaruueckue
pacuetsl B MatLab
MOCTPOCHHE KaHAIOB H3MEPUTEIBHBIX CUCTEM C VlI-lomcr KonTtponsnas padbora/KonrponsHast
puMeHeHueM rmakera Matlab pabora MatLab Ne 1 (I)
MOCTPOCHUE KAHATIOB H3MEPUTEITLHBIX CHCTEM C VJI-lomcr KOHTpOJILHag pabota/KonTponbsHast
npuMeHeHueM makera LabView pabora LabView Ne 2 (II)
NPUMEHATH HABBIKH COCTABIICHHUS POrPAMM Ha S3bIKE VJI-20mc7 KonTtpomnbHas pabora/KoHTponbsHast
Python st paboTe! ¢ 00bekTaMu U aitiaMu JaHHBIX pabota Python Ne 2
MOCTPOCHHE MOJEIH H3MEPUTENLHO-BBIMHCIUTENLHOTO | 1 T-20mc7 KOHTpOJ‘IFHa}I.pa6OTa/KOHTp0JIbHaH
YCTpOHCTBa ¢ mpuMeHeHneM makera Simulink pabota Simulink Ne 3 (I)
MOCTPOCHHE CXEM Ha 0a3e s3bIka rpauecKoro VJI-20mc7 KonTtpomnbHas padbora/KoHTponbsHast
nporpammupoBanus Simulink ] pabota Simulink Ne 2 (I)
TOCTPOCHHE MOJIEIH H3MEPHTEIbHO-BBIMHCIUTENBHOTO | 0 T-20mcr KonTtpomnbHas padbora/KoHTponbsHast

YCTPOICTBA ¢ MpUMEHEeHHEM nakera Matlab

paborta MatLab (II)
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMIIVHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

Dopma peanmzanuu: KoMrboTepHOE 3a/1aHHE
1. KonTponbaas pabota MatLab Ne 1 (I) (KortponbHas paboTa)
2. KontponpHas padora MatLab Ne 2 (I) (KontposbHas padoTa)
3. Konrponbnas pabora MatLab Ne 3 (I) (KontponwsHas pabota)
4. KontpomasHas pabora Simulink Ne 1 (I) (KontposbHas padoTa)
5. Kontponbnas pabota Simulink Ne 2 (I) (KonTponbras pabota)
6. Kontponbnas padota Simulink Ne 3 (I) (KonTtponbnas pabota)
7
8
9
1

. Konrponsnas padora Simulink Ne 4 (I) (KortponsHas padora)

. JJaboparopnas padota Ne 1. OcHoBbl nporpammupoBanusi B MatLab (Jlaboparopnas paboTa)
. JJaboparopnas pabota Ne 2. Maremarudeckue pacuetsl B MatLab (Jlabopatopnast pabota)
0. JIaboparopnas padota Ne 3. Simulink (JTaGopaTopHnas padota)

7 cemecTp

dopma peanuzanuu: KoMrboTepHOE 3a/1aHKE
1. KonTponbaas padbora LabView Ne 1 (II) (KortponbsHas padora)

. Konrponpnas padora MatLab (II) (KonTponbsHas pabora)

. Koutponbnas padora Python Ne 1 (KonTpoasHas pabora)

. Koutponbnas padorta Python Ne 2 (KonTpomisHas pabota)

. Koutponbnas padora Python Ne 3 (KonTpoasHas pabora)

. Koutponbnas pabota Simulink (Matlab, IIOC) Ne 1 (II) (Kontponbshas pabota)
. Kontponbnas padota Simulink (Matlab, IIOC) Ne 2 (II) (KonTponsHas pabora)

NN DN BN

®opma peanuzaru: CmemanHas hopma
1. KontponbHas padota LabView Ne 2 (II) (KontponbHas padota)

bannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBI SBJISETCS MPUIIOKEHUEM A.

4.2 IIpoMe:KyTOYHAsI ATTECTALUSA 10 M CIHILIMHE

Oxzamen (Cemecmp Neb)
HTorosast olleHKa pacCUMTHIBAETCS KaK CPE/IHSIsI HA OCHOBE 3HAYEHHI CEMECTPOBOM COCTABIISAIOIIEH
1 3K3aMCHAIIMOHHOM COCTAaBJISIONICH.

3auem c ouyenxoti (Cemecmp Ne7)
HTorosast olleHKa paCCUMTHIBAECTCS KaK CPEIHSS HA OCHOBE 3HAYEHHUI CEMECTPOBOM COCTABIISAIOIIEH
U cocTapistome 1uddepeHnpoBaHHOrO 3a4eTa.

B numniom BeICTaBIIAETCS OIEHKA 32 7 CEMECTP.

Ipumeuyanue: OuieHOYHBIE MAaTEPUAIIbI 110 TUCIUITIMHE PUBECHBI B (DOH/IE OLIEHOYHBIX
marepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI
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5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. dpsxonoB, B. MATLAB 6 : Yue6nsrii kypc / B. [psaxonos . — CII0. : ITutep, 2001 . — 592 c. —
(Yuebnsrit kype) . - ISBN 5-318-00363-X ;

2. A. Ommenretim, P. [ladep- "[udposas odbpadoTka curHanos", (3-e usza., ucnp.), M3naTenscTBo:
"Texnocgepa", Mocksa, 2012 - (1048 c.)

https://biblioclub.ru/index.php?page=book&id=233730;

3. Cepruenko, A. b. [ludpoast 06paboTka CUTHATIOB : y4eOHOE TOCOOUE JIJIst BY30B 10
HarpasieHuto "MudopmaTuka u BerauciutenbHas Texuuka' / A. b. Cepruenko . — 2-e uzn . — CII6.
: [Murep, 2006 . — 751 ¢. — (Yuebnuk 1 By30B) . - ISBN 5-469-00816-9 .;

4. Aiipuuep, O. C. Ludposas 06paboTKa CUTHAJIOB : TPAKTUYECKUM MOAXO/ : ep. ¢ anri. / 3. C.
Atipuuep, b. V. [IxepBuc . — 2-e u3n . — M. : Bunbsimc, 2004 . — 992 c. - ISBN 5-84590-710-1 ;

5. B. I1. Opsxkonos- "MATLAB R2006/2007/2008 + Simulink 5/6/7. OcHoBbl ipumMenenus", (2-¢
U3, nepepad. u goi.), M3parenscro: "COJIOH-TIPECC", Mocksa, 2008 - (800 c.)
https://biblioclub.ru/index.php?page=book&id=117820;

6. B. I1. /Ipsikonos- "MATLAB 6.5 SP1/7 + Simulink 5/6. O6paboTka cUrHaJIOB U MPOEKTUPOBAHUE
¢unbTpoB", U3znatensctBo: "COJIOH-IIPECC", Mocksa, 2009 - (577 c.)
https://biblioclub.ru/index.php?page=book&id=117690;

7. Tpasuc /., Kpunr .- "LabVIEW nns Bcex", (4-e u3a., nepepad. u goi.), M3narensctro: "JIMK
[Tpecc", Mocksa, 2011 - (904 c.)
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=1100;

8. buznu, J[. M. 53wk mporpammupoBanus Python : CripaBounuk : niep. ¢ anrn. / JI. M. buzmm . —
Kues : luaCodt, 2000 . — 336 c. - ISBN 966-7393-54-2 ..

5.2 JInueH3M0HHOE U CBOOOHO PACIPOCTPAHsIeMO€e MPOrPaMMHOe o0ecTieYeHne:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOTpamMM;

3. Windows / OnepanonHas cucreMa ceMmeicTpa Linux;

4. Maitan Buneoxondepenuunu;

5. Acrobat Reader;

6. Scilab;

7. Python;

8. Spyder;

9. Visual Studio Community;

10. GNU Octave.

5.3 UHTepHeT-pecypchl, BKI0Yas npodeccuoHaIbHbIe 0a3bl JAHHBIX U HHGOPMAIIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

1. Hayunas 3ekTpoHHasi 6udamoreka - https://elibrary.ru/

2. Baza nannbIX )KypHaJioB u3aareancTsa Elsevier - https://www.sciencedirect.com/

3. HammmonanbHas 31eKTpoHHasi 6udamoreka - https://rusneb.ru/

4. JnexkrponHas oubmoreka MOU (b MOMH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomenmeHus Homep aynuropun, OcHamenue
HaAauMCHOBaHUue
VYueOHbIC ayAUTOPUH IS E-5308B, YueOnas ayautopus rapTa co CKaMbeu, CTOJ
MPOBEICHUS JIEKIIMOHHBIX kad. "UUT" MpEIoaBaTes, CTyJl, JOCKa
3aHATUHI U TEKYIEro MeEJIOBast
KOHTPOJIA K-120, Mammnssii 3an1 MBI cepBep, KOHIULMOHEP

VYyeOHble ayIUTOPUH IS E-530B, YueGHast aynutopus rapTa co CKaMbeH, CTOJI

MPOBEICHUS kad. "MUT" TpenoAaBaTes, CTyJl, TOCKa
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MPAKTUYECKUX 3aHITUH,

MeEJI0Bas

KP u KII K-120, Mammnnsiii 3ai1 B cepBep, KOHIUIMOHED
VYyeOHbIC ayAUTOPUH IS E-530a, YuebHo- rapra co CKaMbei, CTOJI
MPOBEACHUS uccie0BaTeNbCeKast npenojaBaTess, CTyl, JocKa

1a00paTOPHBIX 3aHATUN

nabopatopus «JlabopaTopus 1mo
UCCIIeIOBaHMs HHTEPEHCOB
nepuepuiHbIX YCTPOHUCTBY

MeEJ10Bas

K-120, Mammnnsrii 3ai1 UBI]|

cepBep, KOHIUITUOHED

Y4eOHble ayIUTOPUH AJIs
MPOBEACHUS
MPOMEKYTOUHOMN
aTTecTalluu

E-530a, YueOHo-
HCCIIeIOBATEIbLCKAS
nabopatopus «JlabopaTopus 1mo
UCCIIeIOBaHMs HHTEPEHCOB
nepuepuiHbIX YCTPOHUCTBY

rmapTa co CKaMbeH, CTOJI
MpenoaaBaTes, CTyJ, JOCKa
MeJoBas

K-120, Mammnnsrii 3ai1 UBI]|

cepBep, KOHIUITUOHED

ITomemnienus miis
CaMOCTOSITEIILHON
paboThI

HTB-303, KomnerorepHslit
YUTaJIbHBIN 341

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
IMMChbMEHHBIN, BEIIAJIKa IS
OJICK/Ibl, KOMIIBIOTEPHAS CETh C
BBIXOJ0M B UHTEpHET, KOMITbIOTEP
MEepCOHANIbHBIN, MPUHTED,

KOHJIUITMOHED
[Tomemenus st E-430/2, JJaboparopust kad.

KOHCYJIbTUPOBAHMS "UNT"
[Tomemenus ans E-403, Cxiag CTOJ 217151 padOThI C JOKYMEHTaMH,

XpaHeHHst 000PYIOBaHUS
1 y4eOHOTO MHBEHTaPS

mkad, mkad 17 T0KyMEHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

OBM u nepudepuiinbie ycTpoiicTBa

(Ha3BaHME AUCIMILIMHBI)
6 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 KontpoasHnas padora MatLab Ne 1 (I) (KorTtponsHas pabota)

KM-2 JlaGopatopHas padora Ne 1. OcHoBsI TporpamMmmupoBanust B MatLab (JTabopaTopHuas pabota)
KM-3 KontpoasHas padora MatLab Ne 2 (I) (KorTtponsHas pabota)

KM-4 JlaGopatopHas pabora Ne 2. Marematudeckue pacuetsl B MatLab (JTabopaTopHas padora)
KM-5 KontpoasHnas padora MatLab Ne 3 (I) (KorTtponsHas pabota)

KM-6 Kontposbnas padota Simulink Ne 1 (I) (KouTponbHas pabota)

KM-7 Kontponbnas padota Simulink Ne 2 (I) (KonTponbHas pabota)

KM-8 Konrponsnas padora Simulink Ne 3 (I) (KortpoabHaas padora)

KM-9 JlaGopatopnas pabota Ne 3. Simulink (JJabopaTopnas pabora)

KM-  Konrponsnas padora Simulink Ne 4 (I) (KortpoabHaas padora)

10

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Homep Paznen Uupex | KM | KM | KM | KM | KM | KM | KM | KM | KM | KM
pasnen | AUCLHUIIIMH ¢ KM: -1 -2 -3 -4 -5 -6 -/ -8 -9 -10
Hepen 4 6 8 10 | 12 13 14 | 15 16 16
a bI
st KM:
OcHOBBI
1 IPOTPaMMHPOBAHHUS B
MatLab
Brenenue.
IIporpamma
11 MaTeMaTUYECKUX N N
pacyeToB U
MOJICIIUPOBAHUS
MatLab
MaccuBbl 1 MAaTpPUIIbI
12 B MatLab * +
13 IToctpoenue N R
JIBYMEPHBIX TpaduKOB
[IporpammupoBanue
14 B MatLab + +
CuMBOIIbHBIE
1.5 BBIYMCIICHUS B + +
MatLab
Pabora c daitnamu B
16| MatLab A
Pacmmmpennsie
2 BO3MOKHOCTH
MatLab B mtane
MaTEeMaTUYECKHX
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pacyeToB u
MOJICTTUPOBAHUS
(dactp 1)

2.1

Onepanuu ¢
AHATUTHYECKUMH
BBIPpAXKXCHUSAMU B

MatLab

2.2

Breraucnenne
ONpeAeICHHBIX
HHTErPAJIOB
YHCIICHHBIMHA
METOJaMHU.

2.3

S4yeliKu U MacCUBBI
syeek B MatLab

2.4

Taomuusl B MatLab
KakK croco0
IIPEICTaBICHHS
JIAHHBIX B
rpadgudeckoit hopme

2.5

OcCHOBBI TpEXMEPHOI
rpaduku B MatLab

2.6

I'padpuaeckuii
uHTepderic
MIOJIb30BATEIS B

MatLab

OCHOBBI
IPOrPaMMHUPOBAHHUS
Ha Simulink

3.1

Beenenue B Simulink

3.2

I'enepanust curaanoB
U 0TOOpaxKeHue
uH(pOopMalun

3.3

biioku
apupMeTUIECKIX
ornepaunuin

3.4

IToncucremMnl

3.5

YnpasneHue moTokoM

IIpumeHeHune
Simulink s
peanu3anny 3aaad
nrudpoBoit 06paboTKH
CUTHAJIOB

4.1

[ludpossie GUIBTPEI

4.2

WHTterpupyromue
bUIbTPHI

4.3

JuckperHoe
npeoOpa3oBaHue
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Dypbe

Bec KM, %:

10

10

10

10

10

10

10

10

10

10

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6
KM-7
KM-8

Bujx npome:xyTo4HOI aTTecTanMu — 3a4eT C OLIEHKOM.

Kontponbnas padora MatLab (II) (KonTponshas pabora)

KonTponbnas pabota Simulink (Matlab, IIOC) Ne 1 (II) (KonTponbsHast padora)
Kontponbnas padora Simulink (Matlab, IIOC) Ne 2 (II) (KontpospHas padoTa)
Kontponsnas padora Python Ne 1 (KonTtponbsnas paborta)

Kontponbnas padora Python Ne 2 (KontposbHas pabota)

Konrponsnas padora Python Ne 3 (KontponbsHnas pabora)

Kontponbnas padora LabView Ne 1 (II) (KonTponbhas padota)

KonTponbaas padora LabView Ne 2 (II) (KortponbsHas paboTa)

WNunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Pasznen KM: 1 2 3 4 5 6 7 8
pasnena TUCIAILINHEI Henens 4 5 6 8 10 12 14 16
KM:
PactmimpenHbie BO3MOKHOCTH
1 MatLab B nane
MaTEeMATHYECKUX PAaCYeTOB U
MOJCIIUPOBaHUS (JacTh 2)
Nurepnonauus u
1.1 arnmpOKCUMAalIUs IaHHBIX B +
MatLab
12 AHUMaInoHHbIE 3P PEKTHI B +
' MatLab
13 Pemenue nuddepennmanbHbIx +
' ypaBHeHM# U cucteM B MatLab
5 [Tpumenenue Matlab st 3amau
1u(poBoi 00pabOTKU CUTHAJIOB
2.1 [Mudposas punpTpanus +
29 AnantuBHas udpoBas +
' bunpTpanms
23 [IpeoOpazoBanme 4acTOTHI +
JUCKPETH3AINH
24 Monynauust u JeMO Ty S IUs +
CHUTHAJIOB
[Tpumenenue s3pika Python B
3 3aa4ax MaTeMaTHYEeCKUX
pacueToB U MOJACITUPOBAHUS
OCHOBBI TPOrPaMMHUPOBAHHS Ha
3.1 + +
s3bike Python
Cepuanuzamus u
3.2 Jleceprann3anus JaHHbIX B +

Python
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Di1eMeHTHI 00BEKTHO-

3.3 OpPUEHTUPOBAHHOTO +
nporpamMmmupoBanus B Python
bubmuoreku NumPy, SciPy u
3.4 Matplotlib s pacmmpenust +
¢dynkunonana s3pika Python
4 [Ipumenenne nakera LabView
4.1 BBenenue B LabView +
49 OCHOBHBIE TIOHSITHS CPEJIBI N
' LabView
43 Co3panne BUPTYaJIbHBIX N
' npubopoB B LabView
Coznianue BUPTyalbHBIX
4.4 : +
noanpubopos B LabView
45 [IpuMeHeHue CTpyKTYyp B +
' LabView
16 Cocrasuble nanasie LabVIEW: +
MAacCHBBI H KJIaCTEphI
Bec KM, %: | 10 10 10 | 10 10 | 20 10 | 20
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