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MuxkponpoueccopHbie CHCTEMbI

3akperieHa 3a xadenpoit DJIeKTPOHHO-BbIYUCIAUTEIbHbIE MAIIMHBI M CHCTEMBI
VY4eOHbIi mian Hanpasnenue 09.04.01 MupopmaTrka v BEIYUCIUTETbHAS TEXHUKA
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Kpanuduxauums Maructp
Cpok o0y4eHus 2 roga
®opma 00yueHus O4Hast OG61mast TpyJ0eMKOCTb 53ET
Bupbl KoHTpONIS B 9K3aMEHBI 2
ceMecTpax: KypCOBBIE pabOTHI 2
Cemectp(Kypc.Homep cemectpa Ha 2(1.2) Hroro
Kypce)
VIT (TIIT| YII |IIIT
Jlexuuu 16 16 16 16
IMpakTHyeckne 8 8 8 8
JlabopaTopHsbie 16 (16| 16 | 16
Hroro ayn. 40 |40 | 40 | 40
KonTakTHas padora 40.35| 40 | 40.35| 40
Cawm. pabora 104 [ 16 | 104 | 16
Yacel Ha KOHTPOJIb 35.65| 0 |35.65| 0
[IpakTuueckast moAroToBKa 0 0 0 0
HToro TpyaoeMKOCTh B 4acax 180 | 56 0 0
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VYTBep:xkaeHa paboyas mporpamMma JUCHUIUIMHBI (MOYJIs, IPAKTUKN) IE€KaHOM

q)aKy.TII)TeT SJICKTPOHUKHU U BBIYHCIINTEIEHON TEXHUKHU

Asperok O.A. T.



1. HEJIA U 3AJAYHU OCBOEHUS JUCHUIIJIUHBI (MOAYJISI, TPAKTUKN).

B THUII ITPAKTUKHA. CIT b 1 ®OPMA (®OPMBD EE ITPOBEJTEHUA
[lenbro mpenoaaBanus JUCHUIUTHHBI « MUKPOTIPOIIECCOPHBIE CHCTEMBD» SIBISICTCS U3YUICHHE apXUTEKTYPhI OCHOBHBIX
THIIOB COBPEMEHHBIX MUKPOKOHTPOJIIEPOB M BCTPAMBAEMBIX CHCTEM OOIIEr0 HA3HAUCHUSI, CTIOCOOOB MPOEKTHPOBAHHUS
HUH()OPMALUOHHO-YIIPABISIFOUIAX MUKPOIPOLIECCOPHBIX CHCTEM, HHTETPUPOBAHHBIX CPel pa3paboTKy U OTIa KK
MPOTPAMMHOT0 00eCTICHEeHUS.

OCHOBHBIMH 337a4aMH AUCIMILIUHBI « MHUKpPOIIPOLIECCOPHBIE CHCTEMBI» SIBIIAETCS 3HAHUE COBPEMEHHOIO COCTOSIHUS U
OCHOBHBIX HAaIPaBICHAH Pa3BUTHS MUKPOIPOIIECCOPHON TEXHUKH, aPXUTEKTYPHBIX OCOOCHHOCTEH 1 BHYTpEHHEH
CTPYKTYPBI 8- 1 32-pa3psaHbIX MUKPOKOHTPOJIIIEPOB, BOSMOXHOCTEH COBPEMEHHBIX CPEACTB MOJETHPOBAHUS U OTIAIKH,
yMeHHe pa3pabaThiBaTh CXeMHBIC U allapaTHbIC KOMIOHEHTHI BCTPANBAEMBIX CHCTEM, OpPraHU30BBIBATH B3aUMO/ICHCTBIE
KOMIIOHEHTOB B CHCTEME.

2. MECTO JUCIMIVIMHBI (MO AYJIA, TIPAKTUKHN) B CTPYKTYPE OBPA3OBATEJIbBHOMU ITPOT'PAMMBI

Hukn (paznen) OIT: | b1.B

2.1 | Tpe6oBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4aIOLIErocs:

2.1.1 | I3y4yeHue TUCUMIUIMHBI 6a3upyeTcs Ha 3HAHUSX, IPUOOPETEHHBIX B pe3ysbTaTe 00y4YeHHUs 10 CASAYIOIUM JUCLUIUINHAM
y4eOHoro miaHa OakanaBpuara (Hanpasiernue 09.03.01 "MupopmaTrka v BEIMUCIUTEIbHAS TEXHUKA", TPODHUITH
"BerauciuTenbHble MAIMHBI, KOMIUIEKCHI, CHCTEMBI 1 ceTH"): «ApxuTtekTypa OBM», «Benenue B LIOCy, « Y315l 1
YCTPOUCTBA CUCTEM TeNeKOMMYyHUKanui», « Teopust aBToMaToBy, «CXeMOTEXHUKA, « MUKPOIIPOIIECCOPED».

2.2 | JucuunianHbl (MOAY/JIH) H NPAKTUKH, VI KOTOPBIX OCBOCHHE JAHHON JMCUHMILIMHBI (MOAY/Is1) HEOOXOAMMO KaK
npeJuecTByoLIee:

2.2.1 | KommbroTepHoe 3peHne 1 06paboTKa CUTHATIOB

2.2.2 | KoHcTpyHpoBaHu€e IPOTOTUIIOB MUKPOIIPOLIECCOPHBIX CUCTEM

2.2.3 | OnepalinoOHHBIE CHCTEMBI PEATFHOTO BpEMEHU M POOOTOTEXHUUECKHUE MIaT(HOPMBI

2.2.4 | BermmoHEHME ¥ 3aIIUTa BBITYCKHON KBaTH()UKAIIMOHHOH paboTHI

2.2.5 praBJ’IeHI/Ie QJICKTPOMEXaHUYCCKUMHU U MEXaTPOHHBIMU CUCTEMaMH, CCHCOPUKaA

2.2.6 | AucunIuINHA 1aeT AOTOIHUTEIbHBIE TEOPETHUESCKUE U MIPAKTHUCCKHE 3HAHKS IPH N3YyUCHUH CIICAYIOMNX AUCITHILUIHH
y4eOHOro iaHa: «YIpaBlieHUe dIeKTPOMEXaHHYECKMMH 1 MEXaTPOHHBIMHU CHCTEMaMH, CEHCOpUKay, « CHelponeccopsl
U PeKOH(UTYPHPYEMbIE BEIUUCIUTEIILHBIC CHCTEMBI», a TaKxke POPMUPYET CIIOCOOHOCTH Oy IYIINX MarucTpoB K
CaMOCTOSTENIFHON M TBOPYECKOH paboTe, IOBHIMAET ero o0muiil mpodecCHOHANBHBIN YPOBECHb.

3. KOMIIETEHLIMHA OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIMITIUHBI
(MOJYJISI, TPAKTHKH)

OIIK-5: Cnioco0eH pa3padaTsIiBaTh U MOIEPHU3HMPOBATH MPOrPAMMHOE M annapaTHoe obecnevyenne HHGOPMAIMOHHBIX U
ABTOMATU3MPOBAHHBIX CUCTEM;

OIIK-5.1: 3nams: cospemennoe npocpammuoe u annapamuoe obecnevenue UHGOPMAYUOHHbIX U ABMOMAMUSUPOSBAHHBIX CUCTIEM.

PesynbraTel 00y4eHHs: 3HaET TUIIOBBIE PEHICHHS B 00IACTH aNmapaTHOTO U IIPOTPAMMHOTO 00ECIICUCHHUS BCTPAUBACMBIX
MHKPOIIPOLIECCOPHBIX cucTeM. B obmacTu annapaTHOro o6ecrnedeHus - THIIOBbIE CIIOCOOB! HCIONB30BAHHSI B MUKPOIIPOLIECCOPHBIX
CHCTEMaX OCHOBHBIX THIIOB JIJaTYNKOB U IIPUBOJIOB, YCTPOMCTB XPaHEHUS JAHHBIX, CHMBOJIBHOTO M ITPa)MIEeCKOr0 OTOOPaKCHUS
JaHHBIX. B 00macTn mporpaMMHOT0 00€CTIeYeHUS - THIIOBBIE CIIOCOOBI OPTaHN3aIMH TPOTPAMMBI JJIS HCTIOJIF30BAHMS BCTPOESHHBIX
B OJIHOKPHCTAJIBHBIH MUKPOKOHTPOJIIEP NepUEePHHHBIX YCTPOICTB.

OIIK-5.2: Ymemb: MOOepHU3UPOBAMb NPOSPAMMHOE U annapamuoe obecheyenue UHGOPMAYUOHHBIX U ABMOMAMUZUPOBAHHBIX
cucmem 0151 peweHus NPOPecCUOHANbHBIX 3a0aH.

Pe3ynbraTel 00ydeHus: YMeeT MOJEPHU3HPOBATh NIPOrPaMMHOE H allllapaTHOE 00ECIIeYEHNS BCTPAUBACMBIX MUKPOIIPOLIECCOPHBIX
CHCTEM Ha OCHOBE THITOBBIX W MMEIOIINXCS PEIICHHH B IPOEKTAxX IO Pa3paboTKe U MOAAEPKKe HHOOPMAIIMOHHBIX
aBTOMAaTU3UPOBAHHBIX CUCTEM.

OIIK-5.3: Braoems. Hasvlkamu pa3padbomru npoepammHo20 1 annapamuo2o obecneyenus UHQoOpMayuoOHHbIX U
A6MOMAMUIUPOBAHHBIX CUCIEM OIS pEUeHUsl NPOPECCUOHATLHBIX 3A0aY.

PeSyJ’IBTaTBI 06y‘I€HI/I$[Z Braneer HaBpIKaMu pa3pa60TI<H MMPOrpaMMHOTO U alllIapaTHOT' O obecreyeHus BCTpauBaACMbIX
MHUKPOIPONECCOPHBIX CUCTEM B COCTABE PIH(i)OpMaHI/IOHHI)IX 1 aBTOMAaTU3UPOBAHHBIX CUCTEM

OIIK-6: CniocoGeH pa3padaTblBaTh KOMIIOHEHTbI IIPOrPAMMHO-aIINIAPATHBLIX KOMILIEKCOB 00padoTku nHGopManuu u
aBTOMATH3HPOBAHHOIO NPOEKTHPOBAHUS;

OIIK-6.1: 3namo: annapammuvie cpeocmea u naam@popmvt UHGPaAcmpyKmypvl UHGOPMAYUOHHBIX MEXHOL02UL, 6UObL, HAZHAYEHUE,
apxumexmypy, Memoobvl pazpadomxu U AOMUHUCIPUPOBAHUS NPOSPAMMHO-ANNAPAMHBIX KOMNIEKCO8 00beKma npogeccuoHabHO
oesamenbHOCmU.

PesynsraTel 00ydeHus: 3HaeT anmapaTHbIe CPEACTBA U IUIAT(GOPMBI HHPPACTPYKTYPHI HHPOPMAMOHHBIX TEXHOJIOTHH, BUIHI,
Ha3Ha4YeHHe, ApXUTEKTypPy, METOABI Pa3pabOTKU U aAMUHUCTPUPOBAHUS IPOrPAMMHO-ANMAPATHBIX KOMILIEKCOB 00BEKTa
npoeCcCHOHAIBHON e TEIbHOCTH.




OIIK-6.2: Ymemb: ananu3uposams mexHuyeckoe 3a0aHue, paspabamuleams u OnmumMusupo8ams nPoSPpaAMMHbILL KOO OJis peuieHus
3a0au 0bpabomxu UHGOpMaAYUU U AGMOMAMUSUPOBAHHOL0 NPOEKIMUPOBAHUSL.

Pe3ynbrarel 00ydeHHs: YMeeT aHAM3UPOBATh TEXHUUECKOE 3aaHie, pa3padaThiBaTh U OINTUMHU3UPOBAThH MPOTPAMMHBIH KO JUIS
peteHus 3a1a4 00paboTKH HHPOPMALIMU U aBTOMATU3UPOBAHHOTO MTPOSKTHPOBAHUSI.

OIIK-6.3: Braoems. HagblKamu COCMABGIEHUSI MEXHUYECKOU OOKYMEHMAayuu no UCNOAb308AHUIO U HACMPOUKE KOMNOHEHNO8
NPOSPAMMHO-ANNAPAMHO20 KOMNIEKCA.

PesynbraTsl 00yuenus: BnaneeT HaBbIKaMU COCTABIEHUS TEXHUYECKOH TOKYMEHTAIUHU TI0 UCIIOIb30BAHUIO M HACTPOHKE
KOMITOHEHTOB ITPOrPaMMHO-aNNapaTHOTO KOMILIEKCA.

IIK-6: UnTerpanus pa3paéoTaHHOr0 CHCTEMHOI0 IPOrPaMMHOI0 odecreyeHnst

IIK-6.1: 3naem: ocrogwl npoyecca unmezpayuy, 6epupurkayull u 8aiudayuu paspadomaHHo20 CUCIEMHO20 NPOSPAMMHOSO
obecneyenus.

PesynbraTel 00yueHus: 3Ha€T OCHOBBI IPOIIECCa MHTETPAIIH CAMOCTOSTENIFHO pa3paboTaHHOTO MPOrPAaMMHOTO 00ECTICUSHUS ISt
BCTPaUBAEMBIX YIPABISIOUIMX MHUKPOIPOLIECCOPHBIX CHCTEM C CYIIECTBYIOIIMMH OHUOIMOTEKaMu paboOThl CO BCTPOSHHBIMU U
BHEITHUMH TIepUPEPUITHBIME YCTPOHCTBAMH, ONOITMOTEKaMH TTOJIEPIKKHU clioxHbIX HHTepdeticoB (USB, Ethernet, CAN),
MPUKIIAIHBIMU ONOIHOTEKaMK (JUTSt pabOThI C KOHKPETHBIM THIIOM MHUKPOCXEM), OCHOBBI IIpoIiecca Bepu(pUKaIuU 1 BaTUIalluN
pa3paboTaHHOTO MPOTPAMMHOTO 0OECTICUSHUS

IIK-6.2: Ymeem: peanuzosvledmb MeXanHuImbl unmezpayuu pa3pa60maHHoeo CUCMEMHO20 NPOCPAMMHO20 obecneuenus.

PesynbraTel 00ydeHHs: YMeeT peaaH30BbIBATh MEXaHU3MbI HHTETPAIUU pa3pab0oTaHHOTO IPOrPAMMHOIO 00eCHIeUeHUs IS
BCTPAMBAEMBIX YIPABIAIOIIX MUKPOIPOLECCOPHBIX CUCTEM C CYILECTBYIOIMIUMH ONOTMOTEKAMU C OTKPBITBIM HCXOIHBIM KOJIOM
JUISL yIIPaBIISIOIIET0 MUKPOKOHTPOJLIEPA, HHTETPaIi pa3pab0TaHHOTO IIPOrpaMMHOT0 00eCcedeHH s Ui MUKPOKOHTPOJLIEPA C
MpOrpaMMHBIM 00€CIECUCHNEM AT IEPCOHATBHOT0 KOMITBIOTEPA, B3aNMOIEHCTBYIOIIETO ¢ pacCMaTpUBacMO BCTPAaBaeMOH
CHCTEeMOMH

1IK-6.3: Bnaoeem Hagvikamu: NPUMEHEHUs COBPEMEHHBIX UHCIMPYMEHMO8 Henpepbléholl u becuiosnou unmezpayuu (Continuous
Integration) u paszsepmuleanusi npoepammuoco obecneyenus (DevOps).

Pesynbrarer o0ydeHns: Brageetr HaBrIKaMu IPIMEHEHHUS COBPEMEHHBIX HHCTPYMEHTOB HETIOCPEICTBEHHONW HHTETPAIINH B
mporpaMMHoe obecTiedeHne Ul OTHOKPHCTATIFHOTO MUKPOKOHTpoiuiepa middleware pazimuaroro Tuna (OnepanuoHHbIE CHCTEMBI
peanbHOro BpeMeHH, (paiiioBble cucTeMbl, OMONMMOTEeKH MporpaMMHOi amyJsiunu uHTepdeiicoB USB, Ethernet)

IK-17: Opranuzanus pa3padoTKi CHCTEMHOI'0 MPOrPaMMHOI0 00ecneyeHus

IIK-17.1: 3naem: ocnosvi opeanuzayuu paspabomxi CUCHEMHO20 NPOSPAMMHO20 0DeCneyeHuUs.

PesynbraTel 00y4eHus: 3HaET NPUHIIUIIBI Pa3pab0TKU IPOrPAMMHOT0 00ECIeUEeHUs ISl BCTPAUBaeMBbIX YIIPABIIAIOMINX
MUKPOIIPOLIECCOPHBIX CUCTEM, OCHOBAHHBIX Ha OJIHOKPUCTAJIBHBIX MUKPOKOHTPOJIJIIEPAX

TIK-17.2: Ymeem: opeanuzoevieams u ynpasisims Rpoyeccom papabomru CUCTEMHO20 NPOSPAMMHO20 0becneyens

Pe3ynbrarel 00ydeHHs: YMeeT OpraHH30BBIBATE COOCTBEHHYIO paboTy U pabOTy rpyIIBI IPOrPaMMHUCTOB U HH)KCHEPOB Hal
CO3JIaHNEM TIPOTPaMMHOTO 00eCTIeUeHUsI TSl OJJHOKPHCTATLHBIX MUKPOKOHTPOJIIEPOB, YIIPABISIFOIINX BCTPAMBAEMBIME CUCTEMaMH

IIK-17.3: Bnadeem HasvlKamu: UCHONb3I0OBAHUS COBPEMEHHBIX CPEOCME OPeaAHU3AYUL U PA3PAOOMKU CUCTHEMHO20 NPOSPAMMHOZ0
obecneuenus

PesynbraTel 00y4eHus: Bnageer HaBbIKaMU UCTIONB30BAaHHS COBPEMEHHBIX HHTEIPUPOBAHHBIX CpeJl pa3paboTKU MPOrpaMMHOTO
o0ecreueHns IJIsl BCTPaBaEMbIX YIIPABISIONINX MUKPOIPOILIECCOPHBIX CHCTEM




