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1. Ienu, 3272494 U IVIAHMPYeEMBbIe Pe3yJIbTAThl 00y4eHHs 110 IMCUUIINHE

K ocHOBHBIM mejsiM OCBOCHHUS AUCHUIUIMHBI «OCHOBBI Pa3pabOTKH W
TECTUPOBAHUS aJTOPUTMOB YIPABICHUS AJICKTPUUCCKUX TPAHCIOPTHBIX CPEIICTBY
ClIeJTyeT OTHECTH:

— (hopMupOBaHKE 3HAHUI O COBPEMEHHBIX MPUHITUATIAX Pa3pabOTKH aJITOPUTMOB
yIpaBICHUS KOMIIOHCHTAMHU 3JICKTPOMOOMIISI, METO/IaX MPOBEPKU M TECTHUPOBAHUS
pa3pabOTaHHBIX AJITOPUTMOB, TTOHMMAaHUS OCHOB CHCTEMBI YIIPABICHUS BEPXHETO
YPOBHS;

— TOJATOTOBKA  CTYJEHTOB K  JICITCIIBHOCTH B  COOTBETCTBUU  C
KBATH(PUKAIMOHHON XapaKTePUCTUKOW MarucTpa IO HAMPaBICHUIO, B TOM YHCIIE
dbopMHpoBaHUE YMEHUU MO CO3JaHUI0 Y(P(GEKTUBHBIX aJTOPUTMOB YIPABICHUS C
cOOJII0ICHUEM CTaHIapTOB 1O HYHKIIMOHAIBHOMN 0€30MaCHOCTH.

K ocHOBHBIM 3ajayaM OCBOCHHS AUCHUIUIMHBI «OCHOBBI Pa3pabOTKH H
TECTUPOBAHUS AJNTOPUTMOB YIPABJICHUS DJICKTPUUYECKUX TPAHCHOPTHBIX CPEICTBY»
ClIeJTyeT OTHECTH:

— OCBOGHHE MHCTPYMEHTAPHS 10 pa3padOTKe aITOPUTMOB CUCTEM YIIpaBJICHUS,
X QYHKITMOHAIBHOTO OTMCAHUS U TECTUPOBAHUSI.

— [IppumeHeHne COBPEMEHHBIX METOJOB TECTUPOBAHUS  aJITOPUTMOB
yIpaBJICHHS, pa3pabOTKU CIIEHApUEB MPOBEPKHU U (OPMHUPOBAHUS OTYETOB HA OCHOBE
TIOJTYYCHHBIX PE3yJIbTAaTOB.

OO6yuenue no nucuurinae «OCHOBBI pa3padOTKU ¥ TECTUPOBAHUS AJITOPUTMOB
YIPABJICHUS SJIEKTPUUECKUX TPAHCIIOPTHBIX CPEACTBY» HAIMPaBIECHO HAa (hOPMHUPOBAHUE

y 00y4aromuxcs CIeIYIOMUX KOMIETESHIIUM:

Kox n HamMeHoBaHNe KOMIIETEeHIIUI NHaukaTopbl 10CTHIKEHU S
KOMIICTEHIMHU
VK-2. Cnocoben ynpasnsath npoekToM Ha Becex | MYK-2.1. Pa3pabaTbiBaeT KOHIICTIITUIO
JTanax ero JKU3HEHHOTO IHKIIA. yIpaBJIeHUs MPOEKTOM Ha BCEX ATAIax ero

YKM3HEHHOTO IMKJIa B paMKaX 0003HaYeHHOH
npo0aeMbl: GOpPMyITUPYET e U ITyTH
TIOCTYKEHWSI, 3aJTAYH U CTIOCOOBI UX PEIICHHUS,
000CHOBBIBACT aKTyaJIbHOCTh, 3HAUUMOCTb,
O’KH/IaeMble pe3yIbTaThl U BO3MOXKHBIE chepbl
HX IIPUMCHCHUL.




NVYK-2.2. Pa3zpabaTbiBaeT miaH peaan3aliu
MIPOEKTa B COOTBETCTBUU C CYLIECTBYIOIIMMHU
YCIIOBUSIMU, HEOOXOJIMMBIMH PECYPCAMH,
BO3MO>KHBIMHU PUCKaMU U paclpeesieHueM 30H
OTBETCTBEHHOCTH YYaCTHHKOB IIPOEKTA.
NYK-2.3. OcymiecTBisieT MOHUTOPUHT
peain3alyy IpoeKTa Ha BCEX 3Talax ero
KU3HEHHOI'O LIUKJIa, BHOCUT HEOOXOJUMbIE
W3MEHEHUS B IUIAH peaau3aliy IPoeKTa ¢
Y4YETOM KOJIMYECTBEHHBIX U KaU€CTBEHHBIX
MapaMeTpOB JOCTUTHYTHIX IPOMEKYTOUHBIX

pe3yJIbTaTOB.
[TK-1. CnocobeH mpoBOAHTH NIIK-1.1. 3HaTh HCTOPHIO Pa3BUTHUS TEOPUH
KOHCTPYKTOPCKOE CONIPOBOXKICHUE HA3eMHBIX TPAHCIOPTHO-TEXHOJIOTHICCKUX
npousBojcTBa U ucnbiTanniit ATC u ux CpEICTB;
KOMIIOHEHTOB. NIIK-1.2. YMeTs uaeHTUUITUPOBATH

HKCIUTyaTallMOHHOE CBOMCTBO HA3€MHOTO
TPAHCTIOPTHO-TEXHOJIOTHUECKOTO CPEACTBA U
€ro OLIEHOYHBIC TTapaMeTPBhI;

HIIK-1.3. Bragers MeTOgAMU IIOCTAHOBKH
TEXHUYECKOH 3a1a4n IS Leeh ee
MOCIIEAYIONIETO PEIICHUSI.

2. MecTo AUCUMILVIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPorpaMMbl

Juctuummmaa « OCHOBBI pa3paOOTKH U TECTUPOBAHMS aJITOPUTMOB YIIPABICHUS
AIEKTPUUYECKUX TPAHCIIOPTHBIX CPEJCTBY» OTHOCUTCS K YHUCTY MPOdheCCHOHAIBHBIX
y4eOHBIX AUCHUILIMH Oa3oBoi dyactu ©OazoBoro 1ukia (b1.1) ocHoBHOI
o0Opa3zoBaTeaIpHON TPOrpaMMbl MaruCTPaTyphl.

«OCHOBBI  pa3pabOTKM W TECTHPOBAHUS  QJITOPUTMOB  YIIPABJICHUS
ANEKTPUYECKUX  TPAHCIOPTHBIX  CPEICTB»  B3aWMOCBSI3aHA  JIOTUYECKH U
COAEPKATEIBHO-METOAUYECKH CO CICAYIONMMU TUCIUILIMHAMU U pakTukamu OOIT:

- MaremaTudyeckoe MOACIMpOBaHNE PaOOYNX MPOIIECCOB AaBTOMOOMIIS.

- [{udpoBbie TEXHOIOTHH B aBTOMOOMIECTPOCHHH.

- ABTOMOOMIIbHASI MEXaTPOHHKA.

- Cucrtemsl yrpaBieHUs ABUKECHUEM ICKTPUUECKUX TPAHCTIOPTHBIX CPEJICTB.
- MaremaTudeckoe MOACITMPOBaHNE pabOYUX MPOIIECCOB AaBTOMOOMIIS

- W ckycCcTBEeHHBI MHTEIEKT B aBTOMOOUIIECTPOCHUH.

3. CTpyKTYypa M cofep:KaHue TUCHUILTUHbI



OOmas TpyaI0eMKOCTh JUCIUIUIMHBI COCTaBIsAeT 6 3aueTHBIX eauHumIl (216

4acoB).

3.1
(mo popmam oOyueHus)

3.1.1. Ounas hopma oOyueHus

Buabl yueOHOM padoThl M TPYA0EMKOCTh

Ne CemecTpbl
n/n Buj yue6Hoii padoThbI Koauyecrso 2
4acoB
1 | AyauTopHble 3aHATHS 72 72
B ToMm uuncne:
1.1 | JIexuuu 18
1.2 | CemuHapcKue/IPaKTUYECKUE 3aHSATHS
1.3 | JlabopaTopHbIe 3aHATHS 54
2 | CamocrosiTesibHAs padoTa 144 144
3 | lIpomexxyTouHasi aTTeCTAIUS
DK3amMeH
Hroro 216

3.2
(no hopmam oOyueHus)

3.2.1. Ounas ¢popma oOyueHus

TemMaTu4yeCcKHil IVIAH U3YYEeHUS TUCUUILIHHBI

TpyroeMkocTsb, yac

AynuTtopHas pabota =
-~ R O E
2E | £ S =
Ne Pa3nesbl/Tembl o - 2 = =z 5] o
n/n AUCUMILTHHBI 2 = & s £ = E S| 5 =
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09 = S =t <
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Paszpnea 1. Pazpadorka
aJITOPUTMOB yNpaBJIeHHUsI
JIEKTPUYECKHUX TPAHCTIOPTHBIX
Cpe/ACTB
1.1 | Beenenue. 24 2 - 6 - 16
1.2 | TIpoeKTHPOBAaHHE APXUTEKTYPbI 24 2 - 6 - 16
IIPOTPaMMHOT0 00eCTICUeHUS
1.3 | Crnenudukanus TpeOOBaHUN IS 24 2 - 6 - 16
ITOPUTMOB YIIPABJICHUS U
MIPOTPAMMHOTO OOECTICUCHHSI.
1.4 | TpaccupoBka TpeOOBaHMI K 24 2 - 6 - 16
aNrOpUTMaM YIIpaBJICHUSI.




1.5 | MeTonbl 1 HHCTPYMEHTAJIbHBIC 24 2 - 6 - 16
CpeAcCTBa pa3pabOTKU AITOPUTMOB
yIIPaBJICHHUSL.

1.6 | PaspaboTka u peanu3aiusi 24 2 - 6 - 16

MOJIyJIEW MPOTrPAMMHOTO
o0ecrieYeHus: U METOIbI
BepUpUKAILIUH.

Paznen 2. TecrupoBanue
aJITOPUTMOB yIIPABJICHUS
3JIEKTPUYECKHUX TPAHCIIOPTHBIX
CpelcTB

2.1 | HTerpanys ¥ TeCTUPOBAHHE 24 2 - 6 - 16
MOJTyJIs aJITOPUTMA YITPABJICHUSL.

2.2 | TectoBas cpena uis 24 2 - 6 - 16
TECTUPOBAHMS aJITOPUTMA
yIIPaBIEHHUS.

2.3 | TecTUpOBaHUE AITOPUTMA 24 2 - 6 - 16
YIIpaBJICHHUS HA TIOKPBITHE.

Hroro | 216 18 - 54 - 144

3.3 CoaepkaHue TUCHUIIMHBI

Pasznen 1. Pa3zpaborka ajaropurMoB YyHpaBJIEeHHSI JJIEKTPUYECKHX
TPAHCIIOPTHBIX CPEACTB

Tema 1. Beenenue.

OtanoHHas MoJiedb Mpollecca pa3pabOTKHM MPOrpaMMHOTO OOecnedeHus u
QITOPUTMOB YIIPABJICHHUS.

OcHOBHBIE 3Tamnbl pa3pabOTKU MPOTrpaMMHOrO obecreueHusd. TpeOoBaHHS K
npoueccy pa3padoTku. CTpyKTypa aqropuTMOB YIPABIEHUS M MpaBUjia CO3IaHUA
MOJIEJIA YIPABIICHHUS.

Tema 2. IlpoekTHpoBaHHE apXUTEKTYpbhl MPOTPAMMHOIO OOECIICUCHUSI.
[TpyHIMIIBI TPOEKTUPOBAHUS APXUTEKTYPBI IPOIPAMMHOTO 00ECIICUEHUSI.
Coznanue cBsizeil Mexay (QYHKIUSMHU YIPaBIEHUS B CIELMAIU3UPOBAHHON cpeje

pa3paboTKH.

Tema 3. Cneuudukauus TpeOOBaHUN [JIs1 aJTOPUTMOB YINPABICHUS U
MIPOTPaMMHOTO 00€CTICUEHUSI.

MeTtonsl GopmMupoBaHus TpeOOBaHUU K ajIropuTMy ympasieHus. OnucaHue
TpeOOBaHMI HA OCHOBE UCXOHOM TEXHUYECKON JOKYMEHTAIIHUH.

Tema 4. TpaccupoBka TpeOOBaHMM K AITOPUTMAM yIPABIICHHUS.



[IlabmoH  (QyHKIMOHAIBHOTO ONHCAaHMS W METOAMKa  (HOPMHPOBAHHUS
TpeOoBaHMIl. 3HAKOMCTBO CO Cpenoil pa3paboTKu TpeOOBaHUII K alropuTMam
YIPABJICHHUS.

Tema 5. Metoasl U MHCTpyMEHTAIbHBIE CPENICTBA Pa3pabOTKH alrOPUTMOB
yIpaBJICHUS.

I'paduueckuii s3pik Moaenupoanus Matlab Simulink u maker Stateflow. biox
CXEMa aJITOPUTMA YIIPaBJIEHUS, YCIOBHS IEPEXO0B U3 PA3TUUHBIX COCTOSIHUI PaOOTHI
TATOBOM  aKKyMyJsTOpHOW  Oarapen, (QOpMUpOBaHHWE  YOPABISAIOMIUX U
JUAarHOCTUYECKUX CUTHAJIOB.

Tema 6. PazpaboTka n peanmuzamusi MOAYJIEH MPOTPAMMHOTO OOECIICUCHUS H
METO/IbI BepUDUKALINH.

CkBozHoit  koHTponb wmonyns [IO, mnonydopmansHas Bepuduxaius,
dbopmainbHas BepuduKaiys, aHajau3 MOToKa YIpaBJIeHUs, aHAIN3 TTOTOKA TAHHBIX.

Paznen 2. TecTrupoBaHHe aJrOPUTMOB YIPABJEHHUS IEKTPUUYECKHUX
TPAHCIIOPTHBIX CPEACTB

Tema 1. nTerpanus u TeCTUpOBaHUE MOYJISl AITOPUTMA YITPABICHUS.

MeTtonuka TECTUpOBAaHMS pa3pabOTAaHHOrO alroputMa ymnpasieHus. llmnan
BepuUKaIMU aaropuTMa yhpasieHUsA. TecTUpoBaHME HA OCHOBE TPEOOBaHUM,
TECTHUpOBaHHE UHTepeiica, UCTIBITAHUE C BBEIEHUEM HEUCIIPAaBHOCTEH, TECTUPOBAHUE
UCITIOJIb3YEMBIX PECYCOB.

Tema 2. TectoBas cpena st TECTUPOBAHMSI AITOPUTMA YIIPABIICHHUS.

[IpoBeneHue TecTUPOBaHUS B Pa3IMYHbIX cpefax pa3pabdOTKH, B 3aBUCUMOCTH
OT THIIa TECTUPOBAHMS. 3HAKOMCTBO C MHCTpyMEHTaMu TecTupoBanus mozenu (MIL -
TECTHUPOBAaHUE), TECTUPOBaHUS mporpammHoro koma (SIL - TectupoBanue),
TecTupoBaHus anmnaparHoro oobecneuenus (HIL-tectupoBanue).

Tema 3. TecTupoBaHue anropuTMa yIpaBieHUs Ha TOKPHITHE.

OneHka MOJHOTHI TECTOB, OXBAaT TPeOOBaHW Ha YpPOBHE NPOrPAMMHOIO
MOAYJs. AHaJIM3 CTPYKTYPHOTO ITOKPBITHS C IIOMOIIBIO METPHK.

3.4 TemaTnka ceMHUHAPCKHX/MPAKTHYECKUX U J1a00PATOPHBIX 3aHATHH

3.4.2. JlabopaTopHbI€ 3aHATHUS

1. ®opMupoBaHMe APXUTEKTYPbI YIIPABJIEHHUS HA YPOBHE KOMIIOHEHTA U HA
YPOBHE CHCTEMBI.

[lenb pabOTHI — MPUOOPETECHUE MPAKTUUESCKUX HABBIKOB CO3/IaHUS apXUTEKTYPbI
ynpasienus B cpene MATLAB/Simulink/SystemComposer. Co3naHue cBsizeil MeXIy
GyHKIUSIME YTIIpaBISHUSI BHYTPH KOMIIOHEHTA (TSATOBOW aKKyMYJIATOPHOM OaTapeu) u
Ha YPOBHE CHUCTEMBI (B3aUMOCHCTBUE MEXK Ty OaTapeeii U 3apsIHON CTaHIIUEH).



2. ®opmMupoBaHue TpedoBaHUH K (PYHKIHAM AJITOPUTMA yIPaBJIeHHA.

OOyyaromuMcs ~ CO3Jae€TCs  ONHMCaHUE€  alrOpuTMa  YNpaBlIEHUA  C
COOTBETCTBYIOIIMMH TPEOOBAHUAMU K (DYHKIIUSM.

[lenp paGoTel — mnOpUOOpPETEHHE MPAKTUYECKUX HABBIKOB 3alOJIHEHUS
TpeOOBaHUIM i1 CHUCTEMBbl VYIPABJICHHS TATOBOW AaKKyMYJISITOpHOM OaTapeu
ANEKTPOMOOMIIS. 3aMOIHEHHE UCXOAHBIX JaHHBIX, TPEOYEMbIX BXOIHBIX U BBIXOJIHBIX
CUTHAJIOB, IPOTOKOJIA KOMMYHMKAIIMM, ABAPUMHBIX PEKUMOB W JEUCTBHM IO HX
PEIOTBPAIICHHIO.

3. IIpucBoeHue TpeGOBaHUI U3 IIA0JI0HA K MO YIIPABJIEHMSI.

OOyuarommmMcest ¢ momolmbto mHCTpymeHnta Matlab/SimulinkRequirements
MPUCBAaMBAIOTCSl pa3paboTaHHble TpeOoBaHUS K3 (YHKIIMOHAIBLHOTO OIMUCAHUS K
anroputMy yrpasienus B Simulink moaenu.

[lenb paboThl — NpuOOpETEHNE NMPAKTUYECKUX HABBIKOB 110 CO3JAHMIO CBA3EH
MeXy TpeOOBaHMSIMHM K (PYHKUIHUSM aJITOPUTMOB YIIPABICHHS] U HENOCPEACTBEHHO
AJITOPUTMOM YTIPABIICHHSL.

4. MaremaTuueckasi MoJeJib AJTOPUTMA  YNPABJIEHUS] TATOBOIA
aKKYMYJSITOPHOHU 0aTapeeil 3J1eKTPOMOOUIIS.

OOyuaronuMcess ¢ nomolnpio  uHCTpyMeHnToB  Matlab/Simulink/Stateflow
pa3pabaTbhIBacTCs aITOPUTM YIPABICHUS TATOBOM aKKyMYJISITOpHOU OaTapeeil.

[lenb paboThl — mnpuOOpPETeHHE MPAKTUYECKUX HABBIKOB 110 CO3JAHUIO
anroputMa ympasineHusa. Co3laHuE OCHOBHBIX COCTOSHMM padoThl alropurMa
yIpaBICHUS U YCIOBUH TIepexo/ia MeKy HUMHU.

5. ®opMupoBaHUe CTPYKTYPHI JaHHBIX AJITOPUTMA YIIPABJIEHUSI.

OOyuaromumMces ¢ momomeio uHCTpyMeHToB  Matlab/Simulink  co3naercs
CIIOBaph CO BCEMH BXOJHBIMH, BBIXOJAHBIMH W JIOKAJIbHBIMH TE€PEMEHHBIMH,
OpUMEHSEMbIMU TpH pa3paboTke anroputMa yrpasieHus. C MOMOIIbIO Cpelibl
pa3pabotku 6a3pl maHHbIX curHanioB 1mo CAN-muHe oOywaromnuiics dopmupyer
MaTpHILy COOOIIEHUH.

[leas paboTl — mpHOOpPETEHHE MPAKTUYECKUX HABBIKOB IO CO3JaHUIO
CTPYKTYpbl JaHHbIX B Matlab/Simulink. PaGota ¢ TumamMu JaHHBIX HCIOIB3YEMBIX
CUTHAJIOB U OTIpe/ieNieHNe croco0a MPUMEHEHHs CUTHaIa B MOJIEIIH.

6. @opMuUpoOBaHUE CTPYKTYPHI JaHHBIX AJITOPUTMA YIIPABJIEHUSI.

OOby4aromumces C TTOMOIIIBIO WHCTPYMEHTOB
Matlab/Simulink/VehicleNetworToolbox  co3maercs  BupTyampHass — MOJeCIb
KOMMYHUKanuu no muHe CAN.

[lear paboTel — mpHOOpPETEHHE TMPAKTUYECKUX HABBIKOB 110 CO3/IaHUIO
CTPYKTYpBI JaHHbIX B Matlab/Simulink. ®opMupoBanue BUPTyalbHBIX IUH U paboTa
C mepeaayeit TaHHbIX 1715 BepU(PUKAIUK TePEIaBaeMbIX CUTHAJIOB.
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7. DYHKUHMOHAJIbHOE TECTHPOBAHNE AJITOPUTMA YIIPABJIECHUS.

OOyuaromuMcs pa3pabaThIBAIOTCS TECT C IENBI0 OMPENETICHUS BBIOTHCHUS
OCHOBHOTO aJroOpuTMa YIpPaBJICHUA C YYE€TOM pa3paboTaHHBIX TpeOOBaHUI.
TectupoBanue MpU3BaHO BHIIBUTH HECOOTBETCTBHSI Pa3pabOTAHHOTO alTOpPUTMA IpU
BBITIOJIHEHUH OCHOBHOTO (DyHKIIMOHAJA.

[leas paboThl — mnpUOOpeTeHHE MPAKTUYECKUX HABBIKOB IOCTPOCHUS,
peanu3alvd M aHaju3a TecTa ajiropurMa ympasieHus. HaBbIK co3maHus OTBETHOM
MOJICJIA BBITIOJIHAIONICH JIOMOJHUTENbHBIN (YHKIHUOHAT 3aBUCHUMOIO ajJropuTMa
YIPABJICHHUS.

8. Pazpa0doTka TecTa B criellUaIU3UPOBAHHBIX Cpedax pa3padoTKH.

IMpoBenenue Tecra B cpene paspaborku Matlab/Simulink test. Coznanue
TECTOBOM OOBSI3KHM JIOKAJIW30BAHHOTO MOAYJSI alrOpUTMa YIPABJICHUS. 3alOJHEHHUE
YCIOBUIM BBITIOJHEHHWSI TECTOB U YCIOBUH pabOThl anropuTMa yIpaBlICHUS.
[TpoBenenwme Tecta B cpene pa3padorku VTestStudio mpoBepka akTHBAIIUU TPEOYEMBIX
curHaioB mpu mpueme CAN - cooOmieHnii B KOTOPBIX BBICTABISIIOTCS (Iiaru
BBITIOJTHEHHSI HEOOXOIMMBIX yCITOBHIA.

[{enb pa®oThl — NpHOOpPETEHHE MPAKTUUECKUX HABBIKOB IOCTPOEHUSI TECTOBOM
OOBSI3KM, MPOBEPKH BXOAHBIX YCIOBUN AJIsi HEPEXojia TPECTUPYEMOrO aaropuTMa
yIpaBJICHUS.

9. BoinoJiHeHHE TeCTa HA MOKPbITHE.

Coznmaercs TecToBasi OOBsI3Ka CO BCEMU BO3MOXKHBIMH CIICHAPUSIMH PaOOTHI
anroput™ma. TecTupyercsi He TOJIbKO OCHOBHOM (DYHKIIMOHAJI aJrOPUTMa yIpPaBIICHHUS,
HO Y BCE BO3MOKHbBIE 3HAYEHHSI BXOJAHBIX CUTHAJIOB Ha IPOBEPKY “MepTBOM JIOTUKH
100 3aBUCAHUS MTPU KOH(PIUKTHBIX MEPEX01ax.

[lenbp paboThl — mpuUOOpeTeHHEe MPAKTUYECKUX HABBIKOB CO3/IaHUSl TECTOBOU
OOBS3KH, rpa)MKOB U3MEHEHUS BXOAHBIX JaHHBIX U paOOThI aIrOpPUTMA B HEIITATHBIX
CUTYyaIUsIX.

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYpPCOBBIX padoT)
OTCYTCTBYIOT KypPCOBBIE MPOEKTHI COTJIACHO YUYEOHOMY IJIaHY
4. YueOHO-MeTOAM4YEeCKOe U MH(OPMAIITHOHHOE oOecIieyeHne

4.1 HopmatusHble 1o0KyMeHTbI 1 'OCTbI

1. TOCT P HCO 26262-6-2014 [lopoxHble TpaHCIOPTHBIE CpEACTBA
dbyHkIMoHaNBHAs Oe30macHoCTh. Pa3paboTka mporpamMmMHOro oOecrnedeHus
U3JIEITHA.
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4.2  OcHoBHas JuTeEpaTypa

1. MoaenupoBaHHe CHUCTEM TPAHCIOPTHBIX CPEACTB: Kypc Jekmuit /| M.M.
Kuneiikun, I'.O. Kotues, E.b. Capau. — M.: uzn-so MI'TY um. H.D. baymana,
2016.

2. XKunetikua M.M. MoaenupoBaHue CUCTEM TPAHCIIOPTHBIX CPEACTB: YICOHHUK.
/ M.M. XKunevikun, I'.O. KotueB. — Mocksa: U3garenscto MI'TY um. H.D.
baymana, 2020. — 239 c. ISBN: 978-5-7038-5351-1

4.3  JlomoJHHUTeIbHAs JUTepaTypa

L SHGKTPOHHBIfI pecypce, HOCBHHIGHHI)Iﬁ MOACIUPOBAHUIO B cpeac

MATLAB/Simulink http://matlab.exponenta.ru
e TOCT P HCO 26262-6-2014 [lopokHble TpaHCIOPTHBIE CpEICTBA

dbyHKMoOHaNbHasT Oe3omacHOCTh. Pa3paboTka mporpaMMHOro obOecredeHus

N3 CIIHA.

4.4  JaexkTpoHHBIE 00pa3oBaTeibHbIE PeCypPChI

1. OBC «YHUBEPCUTETCKAA BUBJIINOTEKA OHJIAWIH»
www.biblioclub.ru

2.  OBC «BOOK.ru» https://www.book.ru

3. DBC «ZNANIUM.COM» www.znanium.com

4.  DNeKTpOHHBIM  pecypc, TMOCBSILIEHHBIA  MOJEIMPOBAHUIO B  Cpele

MATLAB/Simulink http://matlab.exponenta.ru
5. TOCT P HCO 26262-6-2014 JlopoxHble TpPaHCIOPTHBIE CpPEACTBA

dbyHKIIMOHANBHAsA Oe3omacHOCTh. Pa3paboTka mporpaMMHOro obOecredeHust

W3JIEHS.

45 JluueH3MOHHOE U CBOOOHO PacIpoCTPaHsieMoe MPOrPpaMMHOe
o0ecrieyeHHue

1. IIporpammuoe obecrieuerrie MATLAB/Simulink
2. Office / Poccuiickuii makeT 0pUCHBIX MPOrpaMm


http://matlab.exponenta.ru/
http://www.biblioclub.ru/
https://www.book.ru/
http://www.znanium.com/
http://matlab.exponenta.ru/
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4.6 CoBpeMeHHbIe IPO(ecCHOHAIbHBbIE 0a3bl JAHHBIX U HH(POPMAIHOHHBIE
CNPaBOYHbIE CHCTEMbI

1. http://rushim.ru/books/electrochemistry/electrochemistry.htm - snexrponHas
OuoImoTeKa

2. CI10 Mockosckoro [Tonutexa

3. Texuuyeckas moamepKKa W TOJHAs TEXHUYECKas mHdopmarms mo padore B

cpene MATLAB http://www.mathworks.com

4. CHHCOK JII/ITCpaTypBI 1 aHHOTallun HS,HaHHﬁ, HOCBHHIGHHLIﬁ MO,ZIGJ'H/IPOB&HI/IIO B
cpene MATLAB/SIMULINK
http://matlab.exponenta.ru/books/annot4.php#014

5. MarepuajbHO-TEXHMYECKOe o0ecredeHne

CHGHI/IaHI/I3Hp0BaHHBIe AyaAUTOPHUHA «Hepesza;I HHXKCHCPHAA IHIKOJIa»:

AB4701 u AB4710 ocHaiieHHBIE TPOEKTOPOM, 3KpaHoM, [IDBM.

6. MeToauyeckne peKoMeH AU

6.1 Meroauueckue peKoOMeHIAIUM Il MPeNnoAaBaTe/isi M0 OPraHu3aunu
00y4eHus

OCHOBHBIM TPEOOBAHUEM K MPETIOAABAHUIO TUCITUTIINHBI SBIISICTCS TBOPUYCCKUI
POOJIEMHO-TUATIOTOBBIM TOAXO0, MO3BOJISIONIMN TOBBICUTh MHTEPEC CTYIECHTOB K
COZIEPKaHUIO yUeOHOT0 MaTepHana.

OcHoBHas (opma M3yYeHHs] W 3aKPEIUICHUS 3HAHWW IO 3TOW JWCIUIUIMHE —
JeKuMu W JabopatopHbie 3aHsATHS. [IpernomaBaTenb MODKEH TOCIEIO0BATEIHHO
BBIYUTATDH CTYACHTAM DPsiJI JICKITUH, B XOJI€ KOTOPBIX CIEYET COCPEIOTOUNTH BHUMAHUE
Ha KIIOYEBBIX MOMEHTaX KOHKPETHOTO TEOPETHYECKOTrO MaTepHalia, a TakkKe
OpraHU30BaTh TMPOBEICHHE JAOOPATOPHBIX 3aHATHA TaKUM 00pa3oM, YTOOBI
aKTUBH3WPOBATh  MBIIUICHUE CTYACHTOB, CTUMYJIHPOBAaThH  CaMOCTOSTEIBLHOC
W3BJICUCHHEC WMH HEOOXOIUMON WH(POpPMAIMA U3 PA3IUYHBIX HCTOYHHKOB,

CpaBHHTeHBHBIﬁ aHaJIn3 MCTOAOB pemeHHﬁ, COIIOCTABJICHUC ITOJYYCHHBIX


http://rushim.ru/books/electrochemistry/electrochemistry.htm
http://www.mathworks.com/
http://matlab.exponenta.ru/books/annot4.php#014
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pe3ynbTaToB, (HOPMYIUPOBKY M aPTYMEHTAIIUIO COOCTBEHHBIX B3TJISIOB HA MHOTHE
CIIOPHBIE MPOOJIEMBI.

OCHOBY y4eOHBIX 3aHITUHN MO TUCIUIUIMHE COCTABIISIOT JICKIIMOHHBIC 3aHSTHS.
Ha mepBoMm 3aHsATHM TO JaHHOW Y4eOHOW AMCIUIUIMHE HEOOXOIUMO O3HAKOMUTH
CTYZIEHTOB C MOPSAKOM €€ U3YUYEHHUSI, PACKPBITh MECTO U POJIb JUCIHUILIIMHBI B CUCTEME
HAayK, €€ IPAKTUYECKOE 3HAYEHNUE, OTBETUTH HA BOMPOCHI.

TeopeTnueckoe n3y4eHrne OCHOBHBIX BOIIPOCOB PA3AEI0B TUCIUIUIMHBI JOJKHO
3aBepuIaThCsA MpakTUYeckor padotoi. Tembl 3amay, npeajgaraéMbIX CTyAEHTaM JJIs
pelieHrs Ha J1a0OpaTOPHBIX 3aHSITUSX, TOJKHBI ObITh MAKCUMAJIBHO MPUOIUKEHBI K
TeMaM IIOCJIEAHUX JIEKIMHA 10 JaHHOM JHWCUUIUIMHE. B CBs3M C YyKa3aHHBIM,
1eJIeco00pa3eH TECHbIM KOHTAKT JIEKTOpa C MPENnoAaBaTeNsIMU, BEIYIIMMHU
71abopaTOpHBIC 3aHSATHUA.

N3yueHne IOUCHMIUIMHBI 3aBeplIaeTcss 3k3amMeHOM. OIleHKa BBICTABIISIETCS
npenojaBaresieM U OOBsABIsAETCS Mmociie oTrBera. lIpenmomaBarenb, MPUHUMAOUIUN

9K3aMCH, JIUYHO HECET OTBETCTBECHHOCTD 3a IMPaBUJIbHOCTb BBICTABJICHHUA OLICHKU.

6.2 Meroauueckue yKa3aHus sl 00yYAKOIINXCS MO OCBOEHUIO THCIIUNIMHBI

1. Model-Based Design Web page [>mextponnsiii pecypc]:2022.URL:
https://www.mathworks.com/help/simulink/gs/model-based-design.htmi
2. Simulink  test Web page [smektponnmlii  pecypc]:2022.URL:
https://www.mathworks.com/help/sltest/index.html?searchHighlight=simulin
k test&s_tid=srchtitle_simulink test 1
CamocrosiTenbHas paboTa CTyIEHTOB MPECTABISET COO0N BaKHEHIIIEe 3BEHO
ydaeOHOrOo Tporiecca, 6€3 MpaBHJIBHOW OpraHU3allid KOTOPOTO OOYYarOIIMICS HE
MOXET OBITH BBICOKOKBaHI/I(l)I/ILII/IPOBaHHBIM BBIITYCKHHKOM. CamocrogTennHas
paboTa sBIseTCA OJHUM U3 BUIOB yueOHBIX 3aHsATHH. Llenb camocTosiTenbHON
paboThl — TMPAKTUYECKOE YCBOCHUE CTYJACHTAMH BOMPOCOB  YCTPOMCTBA
TPAHCIIOPTHLEIX CPEACTB, paCcCMATPHBACMBIX B IIPOLHCCCE MU3YUCHHA AWCHUIIIMHBI.

CamocrosiTenbHast paboTa CTY/IGHTOB HallpaBjieHa Ha U3yYE€HHE TEOPETHUYECKOTO


http://www.mathworks.com/help/simulink/gs/model-based-design.html
http://www.mathworks.com/help/sltest/index.html?searchHighlight=simulin
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MaTepuana, TMOATOTOBKY K  JIGKIIMOHHBIM, JAOOpPaTOpPHBIM,  BBIMOJHEHHE
KOHTPOJIbHBIX 3aJaHUN.

AynutopHas caMOCTOsITebHas paboTa MO JUCHMIUIUHE BBIMOIHIECTCA Ha
y4eOHBIX 3aHATHIX 0] HETIOCPECTBEHHBIM PYKOBOJICTBOM IMPEMNOaBATEIN U [10 €T0
3alannio. BHeayauTopHas caMOCTOsITeNIbHAsE paboTa BBIMOIHAETCS CTYIEHTOM IO
3a/IaHHIO MPENoAaBaTesi, HO 0€3 ero HEMOCPEICTBEHHOIO YYacTHSl.

3aayaMu CaMOCTOSITENIbHON paOOThI CTYICHTA SABJISIFOTCS:

- pa3BUTHUE HABBIKOB CAMOCTOSATEIBLHON y4eOHOU paboThI;

- OCBOEHHUE COJIEpKAHUS TUCIMILINHEI;

- yri1yOJIeHHE COACPKAHUS U OCO3HAHUE OCHOBHBIX MOHITHI TUCUUILIIUHBL,

- HUCIOJIb30BaHME MaTepuajia, COOPAaHHOTO U TMOJYYEHHOTO B XOJ€
CaMOCTOSITEJIbHBIX 3aHATUI JUISL 3¢ (eKTUBHOMN IIOATOTOBKHU K
I GepeHIMPOBAHHOMY 3aU€Ty U IK3aMEHY.

CTyAeHT J0JIKEH IOMHHTh, YTO HAUYMHATh CAMOCTOSITEIIbHBIE 3aHITHS CIEAYET
C MEePBOr0 CeMecTpa M MPOBOAMTH MX PErysspHO. Kaxablli CTYyJIEHT JOJIKEH cam
IUTAaHUPOBATh CBOIO CaMOCTOSITENIbHYIO PabOTy, UCXOS U3 CBOMX BO3MOXKHOCTEH U
MPUOPUTETOB. ITO CTUMYJUPYET BHIIIOJIHEHHE PAa0OTHI, CO3AAaET 00Jiee CIIOKONHYIO
00CTaHOBKY, UTO B UTOT'€ MTOJIOKUTEIBHO CKa3bIBAETCS HA YCBOCHUM MaTepHala.

CTyeHT JOJKEH MOMHHTb, YTO B Ipoliecce OOy4YEHUs BaXXHEUIIYIO pOJIb
UTPAET caMOCTOATeNbHAsg paboTa ¢ TEXHUYECKOoM muTeparypoil. Hayuntbcs padorath
C TEXHUYECKOM JINTEPATYpOM - BaKHEWIIas 3ajadya CTylaeHTa. be3 3Toro HaBblKa
OyZeT upe3BbIYaiiHO TPYAHO M3y4yaTh MPOTPAMMHBIA MaTepuajl, 1 MHOTO BPEMEHHU
OyneT mOoTpaueHO HepalroHalbHO. PaboTa ¢ TEXHUYECKOW JUTEpaTypoi
CKJIQJIBIBACTCS U3 YMEHUS MOa00paTh HEOOXOIWMBbIE KHHUTH, pa3o0paThCsi B HHUX,

3aKOHCIICKTHUPOBATD, BBI6paTB r1aBHOC YCBOUTH U IPUMCHUTD HaA IMPAKTHKE.

7. ®OH/I OLIEHOYHBIX CPEACTB

7.1  MeToabl KOHTPOJISI U OLIECHNBAHUSA Pe3yJIbTATOB 00y4YeHHs
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B mpomecce 00ydeHHS HUCHONB3YIOTCS CJIEAYIOIIME OLIEHOYHBIE (HOPMBI

CaMOCTOSITCIIbHOM pa6OTBI CTYACHTOB, OLCHOYHBIC CPCJACTBA TCKYIICI'O KOHTPOJIA

YCIIEBAEMOCTH Y ITPOMEKYTOUYHBIX aTTECTALIAN:

- IIOATOTOBKA N BBIITOJIHCHUC J'Ia60paTOpHBIX pa60T;

- BBIIIOJIHCHHUC 3aaHHU 110 pY6€)KHOMy KOHTPOJIIO.

7.2 IlIkana u KpUTEPUH OLleHMBAHHS Pe3yJIbTATOB 00y4YeHMsI

Ixana oueHuBaHUA

Onucanmne

OTiIn4uHO

BrimonHeHsb!I Bce BUABI y4eOHOM paboThl, MPELyCMOTPEHHBIE YUEOHBIM MJIaHOM.
CryoeHT JAEeMOHCTpUPYET COOTBETCTBHE 3HAHUH, YMEHHMH, HaBBIKOB
NpUBEACHHBIM B Ta0MUIaX TIOKaszaTelieil, omepupyeT MNpUOOpPEeTEHHBIMH
3HAHHUSAMH, YMEHHUSIMH, HABBIKAMH, NIPUMEHAET UX B CHUTYalHsIX MOBBIIIEHHON
cinoxHocTH. [Ipu 3TOM MOryT OBITH HONMYyILEHBI HE3HAYUTEIbHbBIC OIINOKH,
HETOYHOCTH, 3aTPYAHEHHUS NIPH aHAIUTUYECKUX OTepalisiX, IepeHoce 3HaHUU U
YMEHHMH Ha HOBBIC, HECTAHAAPTHBIE CUTYALIHN.

Xopo1o

BeimosHeHs! Bee BUABI yaeOHOI padoOThI, MPeyCMOTPEHHBIE YI€OHBIM IUTAHOM.
CTyneHT JEMOHCTPUPYET HEMNOJHOE, MpPaBUIBHOE COOTBETCTBHE 3HAHHM,
YMEHHH, HABBIKOB IIPHBE/ICHHBIM B Ta0JINIIAaX TIOKa3aTeNei, TMO0 ecim MpH 3TOM
ObUTH TOTIYIIEHBI 2-3 HECYIIeCTBEHHbIE OLIHOKH.

Y 10BIETBOPUTENBHO

BeinosnHeHs! Bce BUABI y4eOHOM paboThl, IPEeyCMOTPEHHBIE YUEOHBIM IIITAHOM.
CTyneHT IeMOHCTPHpPYET COOTBETCTBHE 3HAaHMH, B KOTOPOM OCBEILEHA
OCHOBHas, Hau0oJee BaXKHAsl 4yacTh MaTepualla, HO MPU 3TOM JOIMyIIeHa OJHA
3HAaYUTENIbHAS OIUOKA MIIM HETOUHOCTb.

HeynosnerBopurensHo

He BbImosnHeH oauH nmim Oonee BUAOB Y4eOHOH paboThI, MPEeayCMOTPEHHBIX
yueOHbIM TaHoM. CTYIOEHT NEeMOHCTPHpPYET OTCYTCTBHE 3HAHMH, yMEHHH,
HAaBBIKOB 110 psAly [TOKa3aTeNEH.

7.3  OueHouYHbIe CpeaCTBa

7.3.1. Texymuii KOHTPOJIb

Kpurepuu kauecTtBa BbINOJHEHHS 32IaHUSA 110 PY0eKHOMY KOHTPOJI10 Nel

1. IIpaBUIBHOCTH

JOKaJIn3anyun MoAayJid HIpOorpaMMHOIO obecrieyeHus WU

COCTaBJICHUS TECTOBOI OOBSI3KH.

2. IlpaBUJIBHOCTB ONpPENEICHUS TUIIOB JAHHBIX.

3. PaboTrococoOHOCTh  MPEACTaBICHHOTO  HA  3aUTy  MNPOTPaAaMMHOTO

obecrieueHus.

4. TlpaBuiibHBIE OTBETHI HA 3a/IaHHBIE KOHTPOJIbHBIE BOIIPOCHI.
KonTposabHbIe BONPOCHI K 3amuTe pydes;kHOro KOHTpoJas Nel (mpumepsbl)
1. Kakoe mMakcuMaabHOE YUCIIO TEPEXO0JI0B MEXIAY COCTOSHUSIMHU ajJropuT™Ma

yIpaBJEHUs?
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2. Kak ompenenuTs MakcHMajdbHOE 3HAYCHHWE TIEPEMEHHOH U TPHUCBOUTH
COOTBETCTBYIOIIUI THII JTAHHBIX ?

3. Kak ymocToBepUTBHCS, YTO CIEHApUK TECTUPOBAaHUS OXBAaTBHIBACT BCE
BO3MOJKHBIE TIEPEXOIbI U YCIOBHS?

4. Kak (opmupyeTcst CTpyKTypa JaHHBIX IS AaJbHEHIIEro HCIOJIb30BaHHUS B
QJICOPUTME YIIPABJICHUS U B TECTOBOM CLICHAPHH?

5. Kakue (pyHKIHH OTBEUalOT 3a JMATHOCTHKY CHCTEMBI YIIPABJIICHUS U 3a
0e301macHOCTh?

Maket odopmiieHHsS] KOMILIEKTA 3aJaHUMH 1J1s1 py0esKHOr0 KOHTPOJIst
KommuiekT 3aganuii 1Jis1 pyoeskHoro konTpoJis Nel

Bapuant 1

I'pynna
Crynent

3aoanue

Jlns anroputMa yrnpasieHus, QyHKIHOHAIbHAs OJIOK-CXeMa KOTOPOro u3o0pakeHa Ha
pHUCYHKE 1, onpenenuTh:

1. YcnoBus nepexoqa MeX1y COCTOSTHUAMY;

2. Tunsl JaHHBIX BCEX IEPEMEHHBIX;

3. CueHapuy TECTUPOBAHUS aJITOPUTMA YIIPABIICHMUS;

4. JIMarHOCTHYECKUE COCTOSIHUSA JUIs1 OTOOpaXKEHHsI B IPOIecce MOAETHMPOBAHMUS.

HcxonHbie maHAbBIC

Hcexoonwie oannvie
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Hauano < —
IIadpoEo# EX0Z aTbTepHATHEHAA
Synzxma (DI)
KHonxa Bmro9eHna oborpesa
TPMITEPHIN CHIHBA nanTorpada
Ha PIN1 Ha Groxe L
OTnpaeka curHana
akTMeauuu no CAN

HET

AnsrepratneHan dyaxnma (DI)
Kronka sxmrogerns odorpesa
nanTorpada

DWITEPHEI CUrHan Ha Pl

Ha GAOKe yNpaBNeHHA
Aeaxmeauyn
Lpposore sbxoas

Pucynok 1 — ®dynkiuoHansHas 070K cXeMa alropuT™Ma yrpaBieHHs

BriBojpbr:
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7.3.2. [IpomexxyTodHas aTTeCTAIHS

1. Texnuueckue TpeOOBaHUS K aNTOPUTMY YIPABICHUS U TMPOTPAMMHOMY
obecneuennto. Metoasl hopmupoBanus B Simulink Requirements.

2. Ilporpammuas peanmsaius B cpeae Simulink System Composer apXuTekTypsl
YIPABIICHUS] TATOBOTO AJIEKTPOIPUBOAA SJIEKTPOMOOUIISI C MOTOP-KOJIECAMHU.

3. Ipukpemienue TtpedboBanuii k moxenu Simulink u Stateflow. OmwmmuTe
MOCIIEA0BATEIHLHOCTh MPUKPEIICHUS CCHUIOK.

4. DranoHHas MOJIeNb Ipoliecca pa3padOTKU MPOTrpaMMHOTO oOecreueHus u
aJIITOPUTMOB yHpaBiieHusi. Mozaenu pa3pabOTKU MPOrpPaMMHOTO OOeCTieUeHuUs

5. Tlepeuuncnute yciaoBus AJid Hayanda pa3padOTKU MOJIEIH.

6. [lepeuncnure kiroueBble acnekThl cTaHgapta [SO26262 u ero BiusSHHE Ha
MpoIecc pa3paboTKU CUCTEMBI YITPABICHUS.

7. DddexTuBHBIE METO/IBI pa3paOOTKU CUCTEMBI YIIPABICHUS JJIsl TTOBBIIICHUS
3 PeKTUBHOCTH.

8. Ilepeuncnute TUIIBI HCTIOIB3YEMBIX TPEOOBAHUM IS pa3pabOTKU CHCTEMBI
yIPaBIICHHUS.

9. Dranbsl dopmupoBanus TpeOoBanui. I[Ipumepsl dopm ans cocTaBiIeHUS
TpeboBanuii. [Ipumepsl orpanndeHuil, MOpoXKaaroNe TPEOOBAHUS.

10.TectupoBanme Ha OCHOBE PHUCKOB.

11.PexypcuBHOE U UTEPATUBHOE MPUMEHEHUE MPOIIECCOB.

12.0OcHOBHBIE LIEIN TECTUPOBAHUS

13.Bunabl apXUTEKTYpPHBIX OOBEKTOB. 3aBUCUMOCTh apXUTEKTYPhl OT JPYTUX
IPOLIECCOB U AJIEMEHTOB.

14. KoHLenuusi TECTUPOBAHUSI.



