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1. Hean, 3a1a4M ¥ IUIAHMPYEMbIe Pe3yaIbTAaThl 00y4YeHHs 10 AMCHHUILIMHE

[lens  AWCHMIUIMHBI ~ 3aKITIOYACTCSl B TOATOTOBKE  CIICIIMATHCTOB
aBTOMOOWJIBHOM OTpaciid, CIHOCOOHBIX pa3paboTaTh aJTOPUTM  YIPaBICHUS
AIIEKTPUYECKOTO TPAHCIIOPTHOTO CPEICTBAa OT CTAaUU HMCCIEIOBAHUA 3aJadd JO
BHEJIPCHUS B CHCTEMY YIIPABJICHHS TPAHCIIOPTHOT'O CPEJCTBA M TOCTAHOBKH Ha
CEpUMHOE UCIIOJIb30BAHHUE.

OO0yuenue o aucruruinHe «OCHOBBI HAYYHBIX MCCJICIOBAHMIA» HAIPABICHO
Ha (hOpMUPOBAHUE Y 00YUAIOIINXCS CICAYIOMMNX KOMIIETEHIIUN:

Kon u HanMeHoOBaHMe KOMIIeTeHIMIT Nupukatopsl 10cTHKEHUS
KOMIIETeHIIUH
VYK-1. Cnocob6eH ocymecTBIsATh NYK-1.1. Ananmuzupyet npoOIieMHYIO
KPUTHYCCKHI aHAIN3 TPOOJEMHBIX CUTYalliil | CHTYaI[MIO KaK CHCTEMY, OCYIIECTBIISET ¢€
Ha OCHOBE CUCTEMHOTO MOIX0/1a, JIEKOMITO3HIIMIO M OIIPECIISIET CBSI3U MEXIY €
BbIpa0aThIBaTh CTPATETHIO ACHCTBUIA COCTaBJIAIOIIMMH.

NVYK-1.2. Onpenensier IpoTUBOPEYUBOCT U
npo0esbl B MHGOPMAaLNU, HEOOXOTUMOM JUTS
pemieHns npoOIeMHON CUTYalLlH, a TAKKE
KPUTHUECKU OLICHUBAET PEJIEBAaHTHOCTh
UCIIOIb3YEMbIX HH(POPMAIIMOHHBIX
HCTOYHUKOB.

NYK-1.3. Pa3zpabarbiBaeT u coepkaTeIbHO
apryMeHTUPYET CTPATErHIO PELICHHS
NpoOJEMHON CUTYalluH Ha OCHOBE CUCTEMHOIO
U MEXIUCIUIIMHAPHOTO MOAXO00B C y4eTOM
OLICHKHU CYILECTBYIOLUIUX PUCKOB U
BO3MOYKHOCTEH UX MUHUMH3ALIUH.

OIIK-3. CnocobeH pa3pabaTbiBaTh NOIIK — 3.1 Onpenensier
MaTeMaTUYECKUE MOJICITH U TPOBOIUTH UX (GYHKIIMOHATBHOCTH pabOTHI B 0071aCTH
aHaJIM3 NIPU PEIICHUH 3a/1a4 B 001aCTH TPAaHCIOPTA C YIETOM UMEIOIIUXCS
npohecCHOHATLHON ACATEIBEHOCTH OTPaHUYCHUH YKOHOMUYECKOTO,

9KOJIOTHYECKOTO U COIMAILHOTO XapaKTepa;
HOIIK — 3.2 Pemnraetr TeXHUYECKHE 3a0aUH B
00nacT TpaHCIOPTa C YIETOM UMEIOITUXCS
JKOJIOTHYECKUX, DKOHOMHUYECKHUX HIIH
COIMAIBHBIX OTPAHUYCHHUI

2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHO MPOrpaMMbl

JIUCIMIUIMHA OTHOCHTCS K 00s3aTelbHOM YacTu/4acTH, (QOpMUPYEMOU
y4aCTHMKaMU 00pa3oBaTeIbHBIX OTHOIIEHUHN OJoka b1 «JlucuumianHbl (MOITYIIHN).

- OCHOBBI CHCTEM aBTOHOMHOT'O BOKJICHHUS U TIOMOIIM BOJIUTEITIO

- BupTyanbHble HCTIBITAHUS HA3€MHBIX TPAHCIIOPTHBIX CPEJICTB

3. CTpyKTypa U cofep:KaHUe AUCHUILIMHBI



OOmas TpyJ0eMKOCTh TUCIUIUIMHBI COCTaBIIsAeT 6 3adeTHbIX exuHull (216
9acoB).

3.1 Buabl y4eOHoii paboTbI U TPYA0EMKOCTH

(mo hopmam 0Oy4eHus)

3.1.1. Ounas popma oOyueHus

Ne
n/n Bua yueOHoii paGoTbl

Koan
4eCcTBO
9aCOB

CemecTpbl

1

1 AYIUTOPHBIE 3aHATHS

48

48

B ToMm uucie:

1.1 | Jlexuun

16

1.2 | CemuHapckue/mpakTUIeCKUe 3aHATHS

1.3 | JIaGopaTopHbIe 3aHATHS

32

2 CamocrosiTeJibHasi paboTa

168

168

3 IIpomexyTouHas aTTecTanmus

Dx3amMeH

Hroro

216

3.2 TemaTuyeckuii NJIaH U3yYeHUS TUCIHUNIUHBI

(mo popmam oOydeHwMS)

3.2.1. Ounas popma oOyueHus

Ne
n/n

Pa3neanl/TeMbl
JUCIHUILINHBI

TpynoemMKocTh, Yyac

Bcero

AyauTopHasi pabora

Jlexnuu

CemunHapckue/
MYCCKHE 3aHATHS

[IpakTrueckas

JlaGopaTopHbIe
TOJrOTOBKA

3aHATUA

CamocrosaTeJbHas
pa6ora

Paznen 1. Konuenius mocTpoeHus
QJITOPUTMOB YIIPABIICHUSI.

11

HpOBeI[eHI/Ie AHAJIN3a HAYYHBIX pa60T n
IIaTCHTOB AJIA pa3pa60TKH aJIropuTMma.

13

1.2

Omnpenenenre rpaHull YIPaBISIOMIAX
BO3JICHCTBUM B COOTBETCTBUM C
CYIIECTBYIOIIUMHU TPeOOBAaHUSAMH K
paboTe aBTOMOOUIBHBIX CUCTEM U
QITOPUTMOB.

13

10

1.3

Texuuueckue 3aJjaHNs, TEXHUUECKUE
TpeOoBaHus, PyHKIIMOHAJIbHBIE
TpeOOBaHUSI.

13

10

Paznen 2. TpeboBanus k 6€30MaCHOCTH
pa3paboOTKH aNrOPUTMOB H




MIPOrPaMMHOTO OOECTICUEHUS B
aBTOMOOWIBHOM cdepe.

2.1 | O630p OCHOBHBIX TPeOOBAaHUI U 13 1 - 2 - 10
CTaHJApTOB K MPOTPAMMHOMY
00eCIeYeHNI0 B aBTOMOOMIIBHOM cdepe.

2.2 | Pa3paboTka KOHIENIMU O€301IaCHOCTH 13 1 - 2 - 10
AITOPUTMA YIIPABJICHHSI
2.3 | Pa3paboTka CTpYKTYpPHBIX CXeM 13 1 - 2 - 10

B3aUMOJIENCTBHAS KOMIIOHEHTOB U
CHCTEM aBTOMOOWIIS C YUETOM
KOHIIENINN 00ecIIeueHus

0€30I1aCHOCTH.
2.4 | AHaim3 onmacHOCTEH M OIIEHKA PHUCKOB. 13 1 - 2 - 10
2.5 | JlekoMITO3UIIHs yPOBHS PHCKOB B 13 1 - 2 - 10

ApPXUTEKTYpE B3aUMOJACUCTBUSA CUCTEM
U aJITOPUTMOB.

2.6 | Pa3paboTka Ha anmapaTHOM ypOBHE. 13 1 - 2 - 10

Paznen 3. MeTtonmka noctpoeHus
aJIrOPUTMOB U IIPOrPaMMHOIO
obecrnieyeHrs B aBTOMOOMIIbHOM cdepe.

3.1 | Beemenne 8 AUTOSAR. 13 1 - 2 - 10

3.2 | YpoBHHU apXUTEKTYpHI IPOTPAMMHOTO 13 1 - 2 - 10
oOecreyeHus.

3.3 | Meroauka B3auMoOIeHCTBUS YPOBHEH 13 1 - 2 - 10
ApPXUTEKTYPBI MPOrPAMMHOTO
oOecreyeHus.

Paznen 4. TectupoBanue u Bauganus
AJITOPUTMOB YIIPABJICHUS

4.1 | MIL-TectupoBanue 15 1 - 2 - 12
4.2 | SIL-trectupoBanue 15 1 - 2 - 12
4.3 | HIL-tectupoBanue 15 1 - 2 - 12
4.4 | Banuaanus ¥ WHIYCTpHATA3AIUS 15 1 - 2 - 12
Hroro | 216 16 - 32 - 168

3.3 Coaepxanue THCHMILTHHbBI

Pa3nen 1. Konuenuus mocTpoeHusi aJIrOpuTMOB yIIPaBJICHUS

Tema 1. IIpoBeneHue aHa/JM3a HAayYHbIX padoT W NATEHTOB JJIf
pa3padoTKH ajaropuTMa.

OOBSICHSIOTCA ~ aITOPUTMBI  TIOWCKAa ©  TOA00pa HAYYHO-TEXHUYECKOTO
Marepuaiia s pa3paOdOTKH ajJrOpPUTMOB YIpaBieHHs 1Mo OubamoTekam W 0aszam
JAHHBIX.

Tema 2. OnpeageseHue TrpaHUll YHOPABJAKIIUX BO3ACHCTBHH B
COOTBETCTBUM € CYHIECTBYKIIUMH TPeOOBAHUAMHU K padore aBTOMOOMJIBHBIX
CHCTEM U AJTOPUTMOB




[To BEIOpaHHOMY CTYJEHTOM aJTOPUTMY YIpaBiIEHUS HEOOXOJUMO MPOBECTH
aHAJIN3 B3aUMOJICHCTBHSI CMEKHBIX CUCTEM TPAHCIIOPTHOIO CPEICTBA U COCTABUTH
CXEMY MX B3aUMOJICHCTBUSA.

Tema 3. Texunudeckue 3aJaHUsl, TeXHHYECKHe  TpeOdOBaHUs,
(pyHKuMOHAIBLHBIC TPEOOBAHUS.

PackppiBaroTcss MOHATHS Y OTIMYMUSA  CONPOBOAUTEIBHOM TEXHUYECKOM
JOKyMEHTAIlUM,  OMHUCHIBAIOTCS  OO0s3aTelIbHBIE  pa3liefibl W HAINOJHECHUE
JIOKYMEHTAIIMM B COOTBETCTBHH C JieHCTBYOmUME TpeboBanusmu u ['OCTamu.

Pasnen 2. TpeGoBanuss kK 0e30macHOCTH Ppa3padOTKH aJTrOPUTMOB H
NMPOrpaMMHOro odecrne4yeHus B aBTOMOOMIBLHOM cdepe.

Tema 1. O030p 0CHOBHBIX TPeOOBAHMI U CTAHAAPTOB K MPOrPAMMHOMY
o0ecrne4yeHHI0 B aBTOMOOMJIBLHOM cepe.

OnuceiBatoTCsa COBpeMEHHBIE TpeOOBaHUs 0€30MaCHOCTH K pa3pabaTbiBaeMbIM
CUCTEMaM U aJIrOPUTMaM aBTOMOOUIIEH.

Tema 2. PazpaboTka KoHUenuuu 0e30MacHOCTH AJTOPUTMA YIIPABJICHHUA.

OnuceiBaeTcsi KakuM 00pa3oM JJisi BBIOPAaHHOTO alrOpuTMa MPOBECTU aHAIIN3
MaKCHMAaJIbHO BO3MOKHOTO YpPOBHSI 0€30MacHOCTH, KOTOPOTO MOXHO JIOCTHYb, B
COOTBETCTBHUHU C TPEOOBAHUSIMH (YHKIIMOHATHHONU 0€30MaCHOCTH K aBTOMOOUJISIM.

Tema 3. Pa3paGoTka CTPYKTYPHBIX CXeM B3aMMOJE€HCTBUSI KOMIIOHEHTOB
U CHCTeM AaBTOMOOMJISA ¢ Y4eTOM KOHUeNIUU odecnevyeHnsi 0€301acHOCTH.

B Tteme packpeiBaeTcsi, KaKk MO IMOJYYEHHOW KOHIIETIIMKU OE€30MacHOCTH
pa3paboTaTh CTPYKTYPHYIO CXEMY B3aUMOJICHCTBUS Ha YPOBHE Mepeayl JaHHBIX U
UCIIOJIb3yEeMbIX HHTEP(DECOB CHCTEM aBTOMOOWIISA, JOCTUYL HEOOXOIUMBIN YPOBEHD
0€30MacHOCTH.

Tema 4. AHaJIu3 OMACHOCTEH U OLIEHKA PUCKOB.

PackpbiBaeTcs MeToIMKa MOCTPOEHUS TaOIUIl aHAIM3a OMACHOCTEH U OIEHKH
PUCKOB B COOTBETCTBUU C TpeOOBaHUSIMHU (PYHKIIMOHATILHONW O€30MacHOCTH K
aBTOMOOMJISIM.

Tema 5. /lekoMmo3uuusi ypoBHs PUCKOB B apXUTEKType B3aUMOJeCTBUSA
CHCTEM U AJITOPUTMOB.

PackppiBaeTcs MeTOIMKA W3MEHEHHUS  apXUTEKTYpPbl  B3aUMOJEHCTBUS
QITOPUTMOB, CHUCTEM U KOMIIOHECHTOB AaBTOMOOWISI Il CHUXKCHHUS YPOBHS
OMacCHOCTH, MOJIYYEHHOI'O B PE3yJIbTaTe MPOBEACHUS aHAJIN3a ONACHOCTEN U OLICHKH
PHUCKOB.

Tema 6. be3omacHass pa3pa0oTka Ha YpPOBHe AanmapaTHoro H
NPOrpaMMHOr0 obecneyeHusl.



PaccmarpuBaercsa peanu3ali  3alIUTHBIX MEXaHU3MOB 0O€30MacHOCTH,
MO3BOJIAIONIME TPEAOTBPATUTh U OOHAPYXKUTH cOOM B paboTe pa3zpabdaThbIBaeMbIX
CUCTEM U aJITOPUTMOB.

Pasgen 3. Meroauka moOCTPOCHHUSI AJNTOPUTMOB M MPOIPAMMHOIO
o0ecnieueHusi B aBTOMOOMJIBbHOI cdepe.

Tema 1. BBenenue B AUTOSAR.

O0630p METOAMKH CO3AaHUSI MHOTOYPOBHEBOW APXUTEKTYpPHI MPOTPAMMHOIO
oOecrieueHus, HE3aBUCUMOM OT anmnapaTHOro 00ecreyeHusl.

Tema 2. YpoBHH apXUTEKTYPbI HPOTPAMMHOI0 00ecreYeHusl.

PaccmarpuBaioTcsi  KJIOYEBBIE  aCMEKThl  MOCTPOCHUS  MPOTrpaMMHOM
apXUTEKTYpbl pa3pabOTKHM MPOrpaMMHOr0 OOeCleueHus, YYUTHIBaTh KOTOpHIE
HEOOXOIMMO /JIsl CO3[IaHUsI CUCTEMHOPA3BUBAIOIIETOCS U JOCTaTOYHO 3(PPEKTUBHO
NOJICP)KUBAEMOTO B XOJI€ OKCIUIyaTalldd, MPOrpaMMHOIO aBTOMOOMIIBHOTO
OPOIYKTAa.

Tema 3. Mertoguka B3aMMOJCHCTBUSL YPOBHEH  APXHMTEKTYPbI
NMPOrpamMMHOro odecrevdeHusl.

PaccmaTpuBaroTCss  METONMKHA  B3aMMOJEHCTBHUSI  Pa3IMYHBIX  YPOBHEHN
IPOrpaMMHOr0 OOecreYeHusl B cocTaBe CHUCTeMbl. OIHUCHIBAETCS, KaKUM 00pa3oM
YPOBEHb MPOTPaMMHOT0 OOEeCleYeHHs, Tlle MPOUCXOIUT paboTa aJropuTMOB
YIpPaBIEHUs CBS3bIBAETCA C 0a30BBIM YPOBHEM MPOrPaMMHOIO OOECIEUYECHUS U
YPOBHEM MUKPOKOHTPOJUIEPA YIIPABIICHHUS.

Tema 4. Untepdeiichl 3JIeKTPOHHBIX 0JIOKOB YIIPABJIEHUS B COBPEMEHHOM
aBTOMoOOMIIE.

B Teme pazbuparorcs cymiecTByromue HWHTEPPEHUCH, HMX YCTPOMCTBO H
0COOCHHOCTH PabOTHI, MPUMEHIEMOCTD U THITBI TIepeaBaeMoi HHGOPMAITUH.

Pa3nen 4. TecTupoBaHue U BaJIUIANNS AJITOPUTMOB YIIPaBJIEHMUS.

Tema 2. MIL-TecTupoBanue.

Pazbupaercs meromuka mpoBepKH pabOThI, pa3pabaTbiBaeMOW MOJETh B
OKPYXEHUH, SIBISETCS JIM TOYHO PEaIM30BaHa MOJIENb AITOPUTMA YIIPABJICHHUS.

Tema 1. SIL-TecTupoBaHme.

B Tteme paccmatpuBaeTcsi KakuM 00pa3oM TMPOUCXOAHUT TECTHPOBAHUE
ANTOPUTMOB YMPABICHUS, C YYETOM MPOTrPAMMHOTO OOECIEYEHHs, TOTOBOTO st
TECTUPOBAaHMUSI HA MHKPOKOHTpoiiepe. [IpoBepsieTcss COOTBETCTBHME OTPabOTKH
BXOJIHBIX U BBIXOJTHBIX CUTHAJIOB, & TAK)KE MPABMIIBHOCTDh KOMITHJISAIIHH.

Tema 3. HIL-TecTupoBanue.



B Teme paccmarpuBaeTrcsi KakuMm 00pa3oM MPOUCXOAUT TECTUPOBAHUE
MPOrPaMMHOT0 O0€CTICUeHUS] Ha AJIEKTPOHHBIX OJIOKax YMpaBJICHUS C pealbHBIMU
CEHCOpaMU U KOMIIOHEHTaMU B3aUMOJICHCTBUS Ha aBTOMOOMUIIE.

Tema 4. Banuaauuss 1 MHAYCTPUAJIU3 AU,

B Teme paccmaTpuBalOTCS 3aKIIOUMTEIBHBIE MPOLIECCHl B  pa3pabOTKe
MIPOrpaMMHOT0 OOeCIeYeHHUs JJIsi aBTOMOOUJIEH, BKJIIOUYAIOIINE B Ce0sl aJITOPUTMBI
ynpasiieHusl. ONHUCBHIBA€TCST METOAWKA MPOXOXKACHUS HSTANOB TECTUPOBAHUSA U
OCHOBHBIE TpeOOBaHUA K MPOTPAMMHOMY OOECIEUCHHUIO JJii TOATOTOBKH K
NOCTAaHOBKE Ha CEPUIHOE IPOU3BOJCTBO U IKCIUTYaTaIHIO.

3.4 TemaTnka ceMMHAPCKUX/IPAKTHYECKUX U JIa0OPATOPHBIX 3aHATHI

3.4.1. CemuHapckue/pakTUYECKUE 3aHATUS

Paszpnen 1. Konuenuus mocTpoeHust aJIrOPUTMOB yIIPABJICHHSI.

Tema 1. IIpoBeneHue aHa/Ju3a HayYHbIX pPadoT W NATEHTOB /JIA
pa3padoTKM aJaropurma.

- Ilonck HayuHbIX pabOT W CTaTei, COCTABIIEHHWE CITMCKA HCIOJIb3yEeMOM
JUTEPATYPHI I pa3pabOTKH aroOpuTMa.

- [Touck maTeHTOB MO TeMaTHKE pa3padaThIBAEMbIX CUCTEM U aJTOPUTMOB.

Tema 2. OnpeneseHue TrpaHUIl YHOPABJSIONIAX BO3JAeCTBUIA B
COOTBETCTBHM € CYHIECTBYIOUIMMHU TPeOOBAHUSIMU K padoTe aBTOMOOMJIBHBIX
CHCTEM U AJTOPUTMOB.

- CocTaBineHHE CTPYKTYpHOHM CXEMbl B3aUMOJCWUCTBUS W  MEpPEUHs
YIPABISIOMINX CUTHAJIIOB B COCTaBE aPXUTEKTYPhl aBTOMOOWIISL.

Tema 3. Texnudeckue 3aJaHUsl, TeXHUYECKHe  TpedOBaHUI,
(pyHKUMOHAILHBIE TPEOOBAHMS.

- CocraBnenue 1mabJoHA JOKYMEHTAIMHM [JIs1 pa3pabOTKU BBIOPAaHHOTO
anropuTMa.

Pasnen 2. TpeGoBanuss k 0e30macHOCTH Ppa3padOTKH AJTOPUTMOB H
NMPOrpaMMHOro odecrie4eHUs B aBTOMOOMIBLHOI cdepe.

- CocTaBieHrue JOKYMEHTa, OINHUCHIBAIOLIETO KOHIENIUIO O€e30MacHOCTH
BEIODAaHHOTO QJITOPUTMA yMPABICHUS, B COOTBETCTBHM C TpeOOBAHUIMHU
GYHKITMOHAIPHON 0€30MaCHOCTH aBTOMOOMIBHOTO TPAHCTIOPTA.

Tema 3. Pa3padoTka CTPYKTYPHBIX CXeM B3aMMO/JeHCTBUSI KOMIIOHCHTOB
U CHCTEM AaBTOMOOWJISA € YYeTOM KOHUEeNUMH odecriedeHus: 0€30IacCHOCTH.
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- Pa3pa0OoTka CTPYKTYpHBIX CXEM B3aUMOJEHCTBUS KOMIIOHEHTOB M CHCTEM
aBTOMOOWJISL C YYETOM IMOJYYEHHOM Ha MpEeAbplIylIuX CEeMUHApax KOHUEMUUU
oOecreueHus: 6€30MacHOCTH.

Tema 4. AHaJIN3 OMACHOCTEH U OLIEHKA PUCKOB.

- BeIOOp CTYyZI€HTOM OJHOTO U3 MHTEPECYIOMIMX AJITOPUTMOB YIPaBICHUS U
COCTaBJICHHE TaOJWIbl aHajJu3a OMACHOCTEM M OLEHKH PUCKOB JJIA MOJYYEHHOU
cuctemsl. [lonyyeHue olleHUKU YPOBHS 0€30MaCHOCTH CUCTEMBI.

Tema 5. /lekoMn0o3uIHA YPOBHS PUCKOB B aPXUTEKTYpe B3aMMOJAeiCTBHA
CHCTEM M AJITOPUTMOB.

- JIsig OJTyYeHHBIX OLIEHOK YpOBHSA 0€30MacHOCTH HY)KHO NMPOBECTH pacyeT
BO3MOKHOT'O CHMKEHHSI PUCKOB, MTPOJIyMaTh CXeMY NepepacrpeesieHust U KOHTPOJIs
BXOJSIIIIUX M HMCXOISAIUX WH(POPMAIMOHHBIX W YIPABISIONIMX CUTHAIOB MEXIY
OBY, yyacTtByomux B paboTe aaropurma.

Tema 6. PazpaboTka Ha NIpOrpaMMHOM M aNlIapPaTHOM ypPOBHe.

- HeoOxoauMo MpOBECTH METPHUKY-PAacyeT BEPOSITHOCTH OJIMHOYHBIX COOEB
CUCTEMBI, IUKIMYECKUX COOEB CHUCTEMBI, CKpBITBIX c0OoeB cucremsl. [lo
MOJIYYEHHOMY pe3yJIbTaTy OLEHUTh HEOOXOAUMOCTHh JOPAa0OTKH WM METOJIOB
peloTBpaIleHus cOoeB.

Paznen 3. MeToanka mNOCTPOEHUSI AJTOPUTMOB M NPOrPAMMHOIO
o0ecrieuyeHHusi B aBTOMOOMJIbHOI cdepe.

Tema 3. Meroauka B3aUMOAECTBUS YPOBHeil  apXMTEKTYPbI
NMPOrpaMMHOro odecredeHusl.

- Heobxoaumo cocTaBuTh mpUMeEp B3aUMOJACHCTBHS YPOBHS IMPOrPaMMHOIO
oOecrieueHus: ¢ BCTPOCHHBIMU aITOPUTMAMU YIIPABJICHUS C YPOBHSIMU JUATHOCTUKH,
0a30BOr0  MPOrpaMMHOTO  OOECHEYeHHs] W YPOBHEM  B3aUMOJECHCTBUA C
MHUKPOKOHTPOJIIIEPOM.

Tema 4. Untepdeiichl 3JIeKTPOHHBIX 0JIOKOB YIIPABJIEHHS B COBPEMEHHOM
aBTOMOOMIE.

- IlpopabGoTka HamoJHEHUS TMepeaBaeMbIX IMAKETOB HHPOPMAlMA B
COOTBETCTBHH C BHIOPAHHBIM MHTEPHEHCOM TIEpeiaun JaHHBIX.

3.4.2. JlTabopaTopHbIe 3aHATHS

Paznea 4. TectupoBanue U BaIuAanMs aJITOPUTMOB YIIPaABJICHHUS.

Tema 1. MIL-TecTupoBanue.

- Peamuzamms anroputMa ympaBieHHS B BBIOPAaHHOW CTYICHTOM CpeJe
nporpaMMupoBaHus Wi MozaenupoBanus (matlab/python/C) n moaroroBka Momenu
OKPYXEHUS TSl pa0OTHI CUCTEMBI U IPOBEPKHU PAOOTHI aITOPUTMA B OKPYKEHUH.
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Tema 2. SIL-TecTupoBanme.

- Kommnunsauuss  pa3pabOTaHHOTO  alropuT™Ma, HpoOBEpKa  pabOThI
CKOMITMJIMPOBAHHOTO ~ MPOrPaMMHOI0  OOECreyeHus C¢  CMOJCIMPOBAHHBIMU
BXOJHBIMHM CUTHAJIAMU U TIPOBEPKA OTPAOOTKU UCXOISIINX YIIPABIISIONIUX CUTHAIOB
ajropuTMa.

Tema 3. HIL-TecTupoBanue.

- IIpoBenenue TectupoBaHus pa3pabOTAHHOTO ANrOpUTMa Ha cTeHAe i ObY.
Peructpanivss BXOJHBIX-BBIXOJHBIX IMapaMEeTPOB, OIIEHKA aJeKBAaTHOCTH PabOTHI
pa3pabOTaHHOTO AIrOpUTMA.

3.5 TemaTnka KypcoBbIX IPOeKTOB (KYPCOBBIX padoT)
OTCYTCTBYIOT KypPCOBBIEC MPOEKTHI COTIACHO YU4eOHOMY TUTaHy

4, YueOHO-MeTOAMYEeCKOe M HHPOPMALIMOHHOE 0O0ecTieyeHne
4.1 HopmatuBnsblie 1o0KyMeHTbI 1 'OCTb1

1. TOCT P HCO 26262-6-2014 JlopoxHble TpaHCIOPTHBIE CpEICTBa
dbyHkimoHanbHass Oe3omacHOCTh. Pa3zpaboTka mporpaMMHOro oOecredeHus
U3JIETTHS.

4.2 OcHoBHas JUTEpaTypa

1. MonaenupoBaHue CHCTEM TPAHCIIOPTHBIX CPEACTB: Kypc Jekiuii / M.M.
Kuneitkun, I'.0O. Kotues, E.b. Capau. — M.: uzag-so MI'TY um. H.D.
baymana, 2016.

2. XKuneiikun M.M. MojaenupoBaHue CHCTEM TPAHCIIOPTHBIX CPEACTB:
yaeOHuk. / M.M. XKunetikun, I'.O. KotueB. — Mocksa: Uznarenscteo MI'TY
uMm. H.3. baymana, 2020. — 239 c¢. ISBN: 978-5-7038-5351-1

4.3 JlomonHMTE/bHAA JUTEPATypa

e DJEKTPOHHBI  pecypc, TMOCBAIICHHBIM  MOJEIUPOBAHUIO B  Cpele

MATLAB/Simulink http://matlab.exponenta.ru
e 'OCT P HCO 26262-6-2014 JlopoXHBIE TpPAaHCIOPTHBIC CpPEACTBA

dbyHkuroHanbHasi Oe3onacHOCTh. Pa3zpaboTka mporpamMMHOro oOecredeHus

N30SI


http://matlab.exponenta.ru/
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e DOBC «YHUBEPCUTETCKAA BUBJINMOTEKA OHJIAMH»
www.biblioclub.ru

e DOBC «BOOK.ruy» https://www.book.ru

e DBC «ZNANIUM.COM» www.znanium.com

4.4  JaexkTpoHHBIE 00pa3oBaTe/bHbIE PeCypPChI

1.TOCT P MCO 26262-10-2014 JJoposKHBEIE TPAHCIOPTHBIE CPEJICTBA.
dyuknnoHanpHag 0e3onacHocTh. Yacts 10. PykoBomsiue ykaszanus mo MCO
26262 (gtsever.ru)

2. Standards AUTOSAR

3. MATLAB - MathWorks

4. What are MIL, SIL, PIL, and HIL, and how do they integrate with the
Model-Based Design approach? - MATLAB Answers - MATLAB Central
(mathworks.com)

5. Office / Poccuiickuii makeT opUCHBIX TPOrpaMm

4.5 JluueH3MOHHOe M  CBOOOJAHO  pacHpoOCTPaHsieMoOe MPOrPaMMHOE
odecrneyenue

1. CAN DB++ Download Center | Vector

4.6 CoBpeMeHHble npodeccoHaNbHbIe 0a3bl JAHHBIX U UH(OPMAIIHOHHbIE
CIIPaBOYHbIE CHCTEMBI

1. DPMA | DEPATISnet

2. OUIIC - denepalbHOE TOCYAAPCTBEHHOES OFOHKETHOS YUPCSIKJICHUE
DenepanbHblii KHCTUTYT IPOMBIIUIEHHON cobcTBeHHOCTH (fipS.ru)

3. eLIBRARY.RU - HAYUYHAA SJIEKTPOHHAS EMBJIMOTEKA

4. http://rushim.ru/books/electrochemistry/electrochemistry.htm -
3JICKTpOHHAsT ONOINOTEKA

5. CIIO Mockosckoro ITonutexa

o. MarepuaibHO-TEXHHYECKOE o0ecneyeHune

Cnenmanu3upoBannble aynuropun «llepenoBas HMH)KEHEpHas ULIKOJIay:

AB4701 u AB4710 ocHaiieHHBIE TPOEKTOPOM, IKpaHoM, IT9BM.

6. MeTozmqecKne PEKOMEHIAIINHA


http://www.biblioclub.ru/
https://www.book.ru/
http://www.znanium.com/
http://gost.gtsever.ru/Data/613/61350.pdf?ysclid=ljcxho5ylm304107769
http://gost.gtsever.ru/Data/613/61350.pdf?ysclid=ljcxho5ylm304107769
http://gost.gtsever.ru/Data/613/61350.pdf?ysclid=ljcxho5ylm304107769
https://www.autosar.org/standards
https://www.mathworks.com/products/matlab.html
https://www.mathworks.com/matlabcentral/answers/440277-what-are-mil-sil-pil-and-hil-and-how-do-they-integrate-with-the-model-based-design-approach
https://www.mathworks.com/matlabcentral/answers/440277-what-are-mil-sil-pil-and-hil-and-how-do-they-integrate-with-the-model-based-design-approach
https://www.mathworks.com/matlabcentral/answers/440277-what-are-mil-sil-pil-and-hil-and-how-do-they-integrate-with-the-model-based-design-approach
https://www.vector.com/int/en/support-downloads/download-center/#tab=1&pageSize=15&sort=date&order=desc
https://www.dpma.de/english/search/depatisnet/index.html
https://fips.ru/?ysclid=ljcxp6abqy891166962
https://fips.ru/?ysclid=ljcxp6abqy891166962
https://www.elibrary.ru/defaultx.asp?ysclid=ljcxq50bof689046843

13

6.1 Meroauyeckue peKOMEHIANNH [IJIsl MPENOAaBATEs 0 OPraHu3anuu
o0y4eHus

OcHOBHBIM  TpeOOBaHMEM K TMPENOJaBaHUIO JUCHUUIUIMHBI  SIBISECTCS
TBOPUYECKHUIN MPOOIEMHO-IUATIOTOBbIM MOAXO0/I, MO3BOJIAIONINI MOBBICUTH MHTEPEC
CTYJICHTOB K COJEPKaHUIO YUYeOHOr0 MaTepuara.

OcHoBHas (popMa M3y4eHHUs M 3aKPEIICHUs 3HAHWM MO ATON JUCHUIUIUHE —
neknuu u JiabopatopHbele 3aHsATUA. [IpemonaBarenb OMKEH TMOCIEI0BATEIBHO
BBIYUTATh CTYACHTAM pAd JIEKUWA, B XOJI€ KOTOPBIX CIEAYET COCPEAOTOUYUTH
BHUMAHHE Ha KIIOYEBBIX MOMEHTaX KOHKPETHOTO TEOPETUUYECKOro maTepuana, a
TaK)K€ OpraHW30BaTh MPOBEJACHUE JIA0OPATOPHBIX 3aHATUNA TaKUM 00pa3oM, 4TOOBI
AKTUBU3UPOBATh  MBIIUIEHUE CTYJIEHTOB, CTUMYJHUPOBATh CaMOCTOATEILHOE
U3BJICUCHHE WMHU HEoOXOoAuMoW uWH(OOpMAMK W3 PA3IUYHBIX HCTOYHUKOB,
CPaBHUTEJIBHBIM aHallU3 METOJIOB PEIICHUM, COMOCTABICHUE MOJYYEHHBIX
pe3yabTaToB, (POPMYITMPOBKY U apryMEHTAIIMIO COOCTBEHHBIX B3IJIS0B HA MHOTHE
CIIOPHBIC MPOOJIEMBI.

OcHOBY yueOHBIX 3aHATUN IO TUCIUIUIMHE COCTABIISIOT JICKIIMOHHBIE 3aHSITHS.
Ha mepBom 3aHsTHU 1O JaHHON y4eOHOM MMCITUIUIMHE HEOOXOIWMO O3HAKOMHTH
CTYJIICHTOB C TIOPSJIKOM €€ W3Y4Y€HUs, PACKPBITh MECTO W POJIb AUCIUILUIMHBI B
CHUCTEME HAYK, €€ MPAKTUUECKOE 3HAUYEHHUE, OTBETUTH Ha BOMPOCHI.

Teopernyeckoe HU3y4YEHHE OCHOBHBIX BOIIPOCOB Pa3leiiOB IUCHUILIMHBI
JIOJKHO 3aBepliaThCsl MpakThuueckod pabotoil. Temsl 3amau, mpearaeMbix
CTyJICHTaM JIJIsl peIIeHHs Ha JIaOOPaTOPHBIX 3aHATHUSAX, JOJDKHBI OBITh MAKCHMAJTBHO
MPUONMKEHBI K TeMaM IOCIACAHUX JICKIIMH IO JaHHOW JHCIUIUIMHE. B cBs3m ¢
yKa3aHHBIM, I1I€JIeCOO0pa3eH TECHBIM KOHTAKT JIEKTOpa C TIPenojaBaTe/IsiMH,
BEIYIIIUMH JTA00PATOPHBIC 3aHATHS.

N3ydyenrne AuCHMIUIMHBI 3aBepiiaeTcs sk3aMeHOM. OIleHKa BBICTABIISICTCS
MpernojiapaTeeM U O0BABISETCS Tocie oTBera. lIpemomaBaTenb, MPUHUMAIOIIUN

9K3aMf€H, JTUYHO HECET OTBETCTBEHHOCTD 3a IpPaBHUJIIBHOCTD BBICTABJICHHA OLICHKH.
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6.2 Meronuuyeckune yKazaHus 1JIs1 00yYAIOUIUXCS 110 OCBOECHHIO
JUCIHHUIIINHBI

CamocrosiTenbHast paboTa CTyI€HTOB MPECTaBIsET COO0M BakKHEHIIee 3BEHO
ydeOHOro mpoliecca, 03 MpaBUILHON OpraHU3allid KOTOPOTro OOYyYaroIIUiCs HE
MOXET OBITh BBICOKOKBAIU(DUIIMPOBAHHBIM BBITYCKHUKOM. (CamMocCTOsTelIbHAs
paboTa sBISETCS OJHUM U3 BUIOB yueOHBIX 3aHsaTHH. Llenp camocrositenbHOU
paboThl — TPAKTUYECKOE YCBOCGHHME CTYJEHTAaMH BOMPOCOB  YCTPOMCTBA
TPAHCIIOPTHBIX CPEACTB, PACCMATPUBAEMBIX B MPOLECCE M3YUCHUS TUCIUILIMHBI.
CamocrosiTennbHass padoTa CTYAEHTOB HalpaBlieHa Ha M3yYEHUE TEOPETUYECKOIO
Marepuainga, TMOATOTOBKY K  JICKIIMOHHBIM, JIaOOpaTOPHBIM,  BBITMIOJHEHHE
KOHTPOJIBHBIX 33/ IaHUH.

AyauTopHasi caMOCTOsITeNIbHasi paboTa MO NMCIUIUIMHE BBITIOIHSACTCS Ha
y4eOHBIX 3aHSATUSX T0JI HEMOCPEJACTBEHHBIM PYKOBOJICTBOM IpEIojaBaTelis U Io
ero 3aJaHuio. BHeaynutopHasi caMocTosITeNIbHAsI pab0oTa BBIMOJIHAETCS CTYACHTOM
0 33/IaHUIO TIPETIoIaBaTesl, HO 0€3 ero HeMOCPEICTBEHHOTO YYaCTHS.

3alauaMu CaMOCTOATEIBLHOM pabOTHI CTYIEHTA SBISIOTCS

- Pa3BUTHE HABBIKOB CAMOCTOSATEIIBHOU Y4eOHOM pabOTHI;

- OCBOCHHE COJIEP KAHMS] TUCIIUILINHBI;

- yrayOJeHue coiepKaHusl 1 OCO3HAHUE OCHOBHBIX MOHSATUHN JUCIUILIMHBI;

- HCTOJb30BaHME MaTepuana, COOpPaHHOTO M TIONYYEHHOTO B XOJe
CaMOCTOSITEIbHBIX 3aHATUN TUTSt s pexTuBHOM MOATOTOBKH K
muddepeHIpoBaHHOMY 3a4€Ty M 9K3aMEHY.

CTyneHT HOOMKEH MOMHHUTh, YTO HAyMHATh CAMOCTOSITEIIbHBIC 3aHATHS
CJeyeT C MEPBOIr0 CEMECTPa U MPOBOJIUTH UX PEryisipHO. Kak b1l CTYAEHT OJKEH
caM [UIaHHPOBAaThb CBOK CaMOCTOSITEJIbHYIO pabOTy, UCXOAsl U3 CBOUX
BO3MOKHOCTEW U MPUOPUTETOB. ITO CTUMYJIUPYET BBIIOJIHEHUE PabOTHI, CO3/1aeT
0omnee CMOKOWHYIO OOCTAaHOBKY, YTO B HTOTE IMOJIOKHUTEIBHO CKa3bIBACTCS Ha
YCBOGHHUH MaTepHaia.

CTyneHT JIOJKeH NOMHUTB, YTO B Ipollecce OOy4YeHHsI BaKHEUIYIO POJIb

UrpaeT caMocCTosiTebHass pabora ¢ TeXxHHYeckol mauteparypor. HayuuTbes
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paboTaTh C TEXHHUYECKOHN JIUTEPATYpOil - BayKHEMIIas 3ajja4a cTyneHTa. be3 atoro
HaBbIKa OyJeT 4pe3BbIYAHO TPYJHO M3Yy4yaTh MPOrpaMMHBIN MaTepuan, U MHOTO
BpEMEHM OyJeT MOTpaueHO HepalnuoHadbHO. PaboTa ¢ TeXHHUYECKON IUTepaTypoit
CKJIAJbIBACTCS M3 YMEHHUS MOA00paTh HEOOXOAMMBbIE KHUTH, pa3o0paThbCsi B HUX,

3aKOHCIIEKTUPOBATh, BHIOPATH IJIaBHOE YCBOUTh U IPUMEHUTH HA IPAKTHKE.
7. @oH/1 OLICHOYHBIX CPEACTB

7.1  Meroabl KOHTPOJIA U OLIEHUBAHUSA Pe3y/JIbTATOB 00yUYeHUs

B mpomecce o0ydeHus HUCIONB3YIOTCS CIEAYIOUINE OIEHOYHbIE (OPMBI
CaMOCTOSITETTLHOW PabOThl CTYACHTOB, OIEHOYHBIC CPEACTBA TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTAIINN:

- IOATOTOBKA U BBIMOJHEHUE 1a00paTOpHBIX paldoT;

- BBIMOJIHEHNE TIPOEKTA U €T0 3aIIHTa.

7.2 IlIkajia M1 KpUTEPUH OLIEHUBAHUSA PE3YJbTATOB 00y4YeHHs

Ixana oneHnBaHUA Onucanmne

BrimmonHeHBl Bce BHABI YIEOHOH paboOThI, MPETyCMOTPEHHBIC YUEOHBIM
mw1aHoM. CTYJEHT JAEMOHCTPHPYET COOTBETCTBHE 3HAHWH, YMEHHI, HABBHIKOB
NpHUBEJACHHBIM B TaONUIAX IOKa3aTeled, ONepUpyeT NPHOOPETEHHBIMU
Otnu4aHO 3HAHUSIMH, YMCHUSIMH, HABBIKAMH, TIPUMEHSIET X B CUTYaI[UsIX MOBBIIICHHOMN
cnoxxHocTH. [Ipu 3TOM MOryT OBITH JONMYIICHBI HE3HAYNUTENHHBIC OIIMOKH,
HETOYHOCTH, 3aTPYAHEHUS NIPY aHAJMTUIECKHUX OIEpaIvsIX, IepeHOce 3HAHUH
Y YMEHUH Ha HOBbIC, HECTAHAPTHBIC CUTYAaIlHH.

Bremonaensl Bce BHIBI y4eOHOW paOOTHI, MPETyCMOTPEHHBIE Y4eOHBIM
wiaHoM. CTyIEeHT IeMOHCTPHPYET HeINOJIHOe, IMPaBIIIBHOE COOTBETCTBHE

Xopomio . . .
3HaHUI, yMEHH, HABBIKOB IPUBEICHHBIM B TAOIMLIAX MOKa3aTesneil, 1100 ecu
IIPYU 3TOM OBUIH JOMYILICHBI 2-3 HECYIECTBEHHbIE OLIMOKH.
BremonHensl Bce BHIBI y4eOHOW paOOTHI, MPEMyCMOTPEHHBIE Y4eOHBIM
mw1aHoM. CTyIeHT JAEMOHCTPUPYET COOTBETCTBHE 3HAaHWH, B KOTOPOM
Y 1OBJIETBOPUTENBHO

OCBCIII€CHAa OCHOBHAaA, HanOoree Ba)kKHAs YaCTh mar€puajia, HO IIpU 3TOM
AonymnieHa oiHa 3Ha4YUTEIIbHas OIIMOKA WITH HETOYHOCTD.

He Brimonnen oqun unu Oosee BUAOB yueOHOH paOOTHI, MPELyCMOTPEHHBIX
HeynosnerBopurensHo | yueOHbIM IuiaHOM. CTYAEGHT IEMOHCTPUPYET OTCYTCTBUE 3HAHWH, YMEHHI,
HABBIKOB I10 Psi/ly MOKa3aTerneH.

7.3 OueHo4YHBbIE CPeACTBA

7.3.1. Texymmii KOHTPOJIH
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[IpoekT pa3pabaTeiBaeTCs HAa NPOTAKEHUU BCETO Kypca.

CrtpykTypa mpoeKTa JOJKHA ObITh CIAEAYIOIIECH:

N

Br16op u onrcanue pa3pabaThiBAEMOro alropuTMa.

OT4eT No MOUCKY CTAaTEN U NATEHTOB.

CrpykTypHas cxeMa B3auMOJICUCTBUS U NIEPEYHSI YIIPABIISIOLIAX
CUTHAJIOB B COCTABE apXUTEKTYPbl aBTOMOOMJIS.
MaremaTtudeckasi MOZeJb pa3padaTbiBAEMOTro aJIrOPUTMa.
OT4eT 0 MPOBEIEHUHN TECTUPOBAHUS AIITOPUTMA.

7.3.2. IlpoMexxyTOouHasi aTTeCTaIUs

1.

OmnpeneneHue TPaHUI[ YIPABISIONIUX BO3ACHCTBUH B COOTBETCTBUHU C
CYIIECTBYIONIUMU TPEOOBaHMSIMHU K pabOTe aBTOMOOMJIBHBIX CHCTEM H
aJITOPUTMOB

TexHuueckne 3adaHus, TEXHUYECKHE TpeOOBaHUs, (DYHKIIMOHAILHBIC
TpeOoBaHUs

TpebGoBanusi k 0€30MaCHOCTU Pa3pabOTKU AITOPUTMOB M MPOTPAMMHOTO
obecrieueHus1 B aBTOMOOUIIBHOU cepe

Pa3paboTka CTpYKTYpHBIX CXEM B3aUMOJICUCTBHUSI KOMIIOHEHTOB U CUCTEM
aBTOMOOWJISI C YYETOM KOHIIETIIIMHN o0ecredeHus: 6€30macHOCTH

AHanu3 onacHOCTE! U OIIEHKa PUCKOB

JlexoMTo3uIIusl YPOBHSI pUCKOB B ApXUTEKTYPE B3aUMOJICHCTBUSI CUCTEM U
aJITOPUTMOB.

Pa3paboTka Ha TpOrpaMMHOM U arapaTHOM YPOBHE.

Meronvnka B3aMMOJCUCTBUSL YPOBHEHW AapPXUTEKTYpPbl IIPOrPAMMHOIO
obecrnieueHusl.

WNuTepdeiickl 3NEKTPOHHBIX OJOKOB YOPABICHUS B COBPEMEHHOM
aBTOMOOMIIE.

10.MIL-tectupoBanue
11.SIL-tectupoBanue
12.HIL-tectupoBanue
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