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1. HEJIN ¥ 3AJTJAYU OCBOEHUSA TUCHUAIIVIMHBI (MO AVJIA, ITPAKTUKNA).

B THII IMTPAKTUKHN. CIT b 1 ®OPMA (®OPMbBD EE IMPOBEJTEHW A,
Lens n3ydeHns TUCIUIDIAHEI - ()OPMUPOBAHHE HABBIKOB IIPOSKTHPOBAHMS CTEH/IOB, IPUMEHSIOIINXCS IS IIPOBEPKU
paboTOCIIOCOOHOCTH MPOTPAMMHBIX M allapaTHBIX PEIIeHHI B 00JIaCTH BCTPAHBAEMBIX MUKPOIPOIIECCOPHBIX CHCTEM

3anaq1/1 N3Yy4YCHUA JUCIUTIIINHBL

- H3y4eHHe YCTPOWCTBA IPOMBIIIIEHHO BBIITYCKaeMBIX OTIIAIOYHBIX CTeHOB (T1aTh! cepuii Discovery u Nucleo mis
MPOEKTUPOBAHUS YCTPOUCTB HAa OCHOBE MUKpompolieccopoB STM32), UMEHHO, KOHCTPYKTOPCKUX PeIIeHHi B 001acTu
o0ecreueHns TaKTUPOBAHUSI MUKPOKOHTPOIIIEPa, (DHIBTPALIMN BEICOKOYACTOTHBIX U HU3KOYACTOTHBIX TIOMEX,
HCTIONIB30BAHUS ITpeoOpa3oBaTesell MOCTOSHHOTO HANIPSHKEHUS (MMITYIIBCHBIX M JIMHEWHBIX ), TPYIIIPOBKY JIMHII BBOIa-
BBIBOJIA OOIIET0 Ha3HAYEHHS, 3alIUTHI IU(POBBIX M aHATOTOBEIX BXOAOB U BEIXOJOB OT MOBBIIIEHHOTO BXOJHOTO
HaIlPSDKEHUsI, OT IPEBBIIICHNS] MAKCUMAJIBHOTO BBIXOJJHOT'O TOKA [OPTa, PACIOJIOKEHNS HHUKATOPOB;

- 3y4eHHe CTaHJapTHBIX KOHCTPYKTOPCKUX M IPOrPaMMHBIX PeIICHUIl B 00IaCTH UCTIONB30BaHUS YCTPOHCTB YEI0BEKO-
MAaIlIMHHOI'O B3aMMOJCHCTBHS;

- H3y4eHHe NPUMEHEHHsI CTaHAapTHBIX MUKPOCXeM-(popMHUpoBaTeneil ypoBHs CUTHAJIOB pa3lIHYHbIX HHTEP(EHCOoB;

- U3yYEHHE TUIOBBIX AMMAPATHBIX PEUICHHUH, MPUMEHACMBIX [UIs IPEOOPa30BaHIsI AHATOTOBBIX CUTHAJIOB, MOCTYIAOIINX
Ha BXOJIbI aHAIOro-II(POBOTo MpeoOpa3oBaTesst MUKPOKOHTPOILIEPA;

- U3y4EHHE TUIIOBBIX PELICHUN I YIPABICHUS CUIbHOTOUYHON HArpy3KOM Py MOMOIIY MUKPOIIPOLECCOPHBIX CUCTEM.

2. MECTO JUCIMIIJIMHBI (MO AYJIA, IIPAKTUKN) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOT'PAMMBI

Luxx (pasgen) OIT: | F1.B

2.1 | TpedoBaHus K NMpeABAPUTEILHOMN MOATOTOBKE 00y4YalouIerocs:

2.1.1 | MexaucuuIuImHapHbIA KypCOBOW MTPOEKT

2.1.2 | MukponpoIiecCopHble CHCTEMBbI

2.2 | JucumninHbl (MOAY/IM) U NPAKTUKH, JJIs1 KOTOPBIX OCBOECHHME JAHHOM IHMCUUIIMHBI (MOAYJIS) HEOOXOAUMO KAK
npeamecTByouiee:

2.2.1 | BemmonHeHHe H 3aIUTa BBITYCKHON KBaTH()UKAIIMOHHON PaboTHI

2.2.2 | YupasneHue 3IeKTPOMEXaHUUECKUMHU U MEXAaTPOHHBIMU CUCTEMaMU, CEHCOPUKA

3. KOMIIETEHIINHX OBYYAIOIEI'OCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI
MOOVJIA, TPAKTHUKHN)

OIIK-6: Cnoco6en pa3padaTbIiBaTh KOMIOHEHTHI MPOrPaMMHO-aNMAPATHBIX KOMILIEKCOB 00pad0TKH HH(OPpMAIINH 1
aBTOMATH3HPOBAHHOTO MPOEKTHPOBAHUS;

OIIK-6.1: 3uamyv: annapammuvie cpedcmaa u nAAmM@popmvl ULGPaAcmpyKmypsl ULGOPMAYUOHHBIX MEXHOI02UL, 8UObL, HA3HAYeHUe,
apxumekmypy, Memoovl paspabomKy u AOMUHUCTPUPOSAHUSL NPOSPAMMHO-ANNAPAMHBIX KOMNILEKCO8 00beKma npoghecCcuoHailbHol
OesimelbHOCIU.

PesyneraTel 00ydeHHS:

OIIK-6.2: Ymemb: ananuzuposams mexuuieckoe 3a0anue, pazpadamoléams u ONMUMUUPOSams NPOSPAMMHBIN KOO O/ peuleHus
3a0ay 06pabomru uH@GopMayuu U A8MOMAMUIUPOBAHHO20 NPOEKMUPOBAHUSL.

PesyneraTel 00ydeHwHs:

OIIK-6.3: Brademb: nasbikamu coCmagienus mexHuieckol OOKyMeHmayuu no UCnoIb306aHUI0 U HACMPOUKe KOMNOHEHMO8
NPOSPAMMHO-ANNAPAMHO20 KOMNLEKCA.

Pesynbrats! 00ydeHus:

OIIK-7: CnocodeH afanTHPOBAaTh 3apyde:KHbIe KOMILTEKChI 00pa0oTkH HHGOPMALMH M ABTOMATH3HPOBAHHOIO
NPOEKTHPOBAHHUSA K HYKIaM 0Te4eCTBEHHBIX NpeNpPUATHIA;

OIIK-7.1: 3namo: ¢ynkyuonanvhvle mpebo8aHus K NPUKIAOHOMY NPOSPAMMHOMY obecnedenuto OJisl PeUerst akmyaibHblx 3a0ay
npeonpusmuil Ompaciu, HaYUOHAIbHblEe CIAHOAPMbl 0OPADOMKYU UHGOPMAYUY U ABMOMAMUSUPOBAHHOZ0 NPOEKMUPOBAHU.

Pe3yneraTel 00ydeHwHs:

OIIK-7.2: Ymems: npugooums 3apybdedxchvie KOMNIEKCbl 00pabomxu uHgopmayuu 6 coomeemcmaue ¢ HayuoHAIbHbIMU
cmanoapmamu, UHMezpupo8ams ¢ OMpAcie8biMu UHGOPMAYUOHHBIMU CUCTHEMAMU.

PesynbraTsl 00ydeHus:

OIIK-7.3: Bradembv Haguikamu: HACMPOUKY unmepgetica, pazpabomku noib308amenbCKux wabiono8, noOKoueHus oubiuomex,
0obasneHuss HOBbIX PYHKYUIL.

PesyneraTel 00ydeHHs:

IK-15: PykoBOACTBO O0TAEJIOM TEXHHYECKOTO JOKYMEHTHPOBAHUS

IIK-15.1: 3naem: cogpemennvie mpeb0o8aHuUsl K COCMAGLEHUIO MEXHUUECKOU OOKYMEHMAayuu.

PesynbraTsl 00yueHHs:

IIK-15.2: Ymeem: ynpasnams npoyeccamu mexHuiecko2o 0OKyMeHmuposaHusl.

PesynbraTsl 00y4eHus:




IIK-15.3: Bradeem Hagblkamu: cOCMAGLEHUsi MEXHUUECKOU OOKYMEHMAYUl U UHCMPYMEHMAMU Ad6MOMAMU3AYUL R0020MoEKU
MexHU4eckou OOKYMeHmMayuu.

PesyneraTel 00ydeHHS:

IIK-18: OcymecTB/IeHHEe TEXHHYECKOT0 PYKOBOACTBA MPOEKTHO-NU3BICKATEIHCKHMH Pa00TaMU NMPH NPOEKTHPOBAHUH
00bEeKTOB, BBO/I B /ICiiCTBHE U OCBOEHUE NMPOEKTHBIX MOILIHOCTEMH

IIK-18.1: 3naem: ocnoewl opeanuzayuy npoeKmMHoO-U3bICKAMeIbCKUMU pabomamu npu nPOeKmuposanuu 06veKmos, 6600 &
Oeticmaue u 0C80eHUe NPOCKMHBIX MOUWHOCHEl

PesynbraTsl 00yueHHs:

IIK-18.2: Ymeem: opeanuzoevieams u ynpasisams RPOYECCOM peanru3ayull npoeKmHo-u3blCKamenibcKumu pabomamu.

PesynbraTsl 00ydeHus:

IIK-18.3: Bradeem nagvikamu. UCnoib306aHUs COBPEMEHHBIX CPEOCNE OP2AHU3AYUY U YNPAGIEHUS NPOEKMHO-U3bICKAMENbCKUMU
pabomamu npu npoeKmuposanu 00beKmos, 8600 6 Oelicmsue U 0C80eHUe NPOEKMHBIX MOWHOCTELL.

PesyneraTel 00ydeHHs:

4. CTPYKTYPA U COJEPKAHUE JUCHUIIINHBI (MOAYJISI, TPAKTUKH)

Kox HaumenoBanmue pa3jiesioB U TeM /BUJA 3aHATHS/ Cemectp | Yacos ®opma
3aHATHS / Kypc KOHTPOJIS
1 Pazpnea 1.
1.1 YeTpoicTBO MUKPOTIPOIIECCOPHBIX CUCTEM, PEATM30BAHHBIX B IIPOMBIIILIEHHO 3 0
BBIITyCKAEMBIX CTEH/aX UL U3y4eHHUS pabOTHI MUKPOKOHTpOIIIepoB /Tema/
1.1.1 YCTpoiicTBO OTIIaIOYHBIX CTEHIOB HA 0a3e MUKPOKOHTpouepoB STM2 cepuit 3 1
Nucleo u Discovery /TIp/
1.1.2 IIpoexTrpoBaHUE CUCTEMBI TUTAHMSI, CHCTEMBbI TAKTUPOBAHUS U cOpoca 3 4
BCTPanWBacMOl CHCTEMBI Ha 0a3e MUKpoKoHTpoutepa STM32 /J1a6/
1.1.3 [ToaroroBka K BBITOJHEHHUIO 3aTaHIH 0 KOHTPOJIBHOW paboTe, MOATOTOBKA K 3 2
TEKyIeMy KOHTpoo ycrieBaemocTa /Cp/
1.2 VYcerpolicTBa BBOAA: KHONKH, MUKPOIIEPEKIIIOYATENH, TKAMIIEPbI, MATPUYHbIE 3 0
KIaBuatypsl, koiictuku, USB-HID-yctpoticTa /Tema/
1.2.1 TunoBbie CXEMBI MTOJKIIFOUEHUST YCTPOMCTB BBOJIa BO BCTPAMBAEMOM CHCTEME Ha 3 1

6a3e MukpokoHTpoiuiepa STM32 /TIp/

1.2.2 ITonroroBka K BBITOIHEHHUIO 3aTaHIH 0 KOHTPOJIBHOW paboTe, MOATOTOBKA K 3 2
TEeKyIleMy KOHTpoIo ycrieBaemocTa /Cp/

1.3 VYcTpoiicTBa BEIBOJA: HAOOPHI CBETOIMOAOB, CBETOJUOAHBIE MATPHUIIBI U 3 0
CEMHCErMEHTHBIC HHANKATOPHI, BCTpauBaeMble ali(haBUTHO-ITU(PPOBHIE H
rpadudeckue mucruien. Peamu3anms noiep>KKy YCTPOHCTB BBOIa-BBIBOJIA
YeT0BEKO-MAITMHHOTO B3aUMOJIEHCTBUS MUKPOITPOIIECCOPHBIMHU
cucreMamu. /Tema/

1.3.1 TumoBsle CXeMbI MOAKIIOYCHHUS a(aBUTHO-ITUPPOBBIX U rpadUISCKUX 3 2
JIICIUICEB, CBETOANOIHBIX HHANKATOPOB BO BCTPanBacMol cucTeMe Ha 0ase
MHuKpokoHTpostepa STM32 /TIp/

132 IIpoexTupoBaHUe CUCTEMBI BBOAA-BBIBOA BCTPaUBAEMOIl CUCTEMEI Ha Oa3e 3 4
MHUKpokoHTposuiepa STM32 /J1a6/
1.33 IToaroToBKa K BBIOJHEHUIO 3a]aHUH 1O KOHTPOJBHOM paboTe, MOArOTOBKA K 3 2

TEKyIeMy KOHTpoIo ycrieBaemocTa /Cp/

1.4 @dopmHupoOBaHKE CUTHAJIOB HHTEP(EHCOB Iepeaadn JaHHBIX PH TOMOITH 3 0
CTIEIHATN3NPOBAHHBIX MUKpocxeM (Mukpocxemsl USB-UART, dopmupoatenn
ypoBHeit nutepdeiicoB RS-232, RS-485, CAN) u pa3paboTka npeodpasoBateneit
YPOBHEH Ha OCHOBE TPAH3UCTOPHBIX cxeM. /Tema/

1.4.1 TumnoBsre cxeMsl oakroueHNs HHTEepdeiicHpX KoHTpoiutepoB UART u CAN o 3 1
BCTpanBaeMoi cucteme Ha 6a3e MukpokoHTposuiepa STM32 /TIp/

1.4.2 [IpoekTrpoBaHue MOACUCTEMBI OOMEHA JAHHBIMU MEXKLy MUKPOKOHTPOJIEPOM H 3 4
MIEPCOHATBHBIM KOMITbIOTepOoM 110 nHTepdericy USB /J1a6/

1.4.3 IToaroToBKa K BBITOJHEHHUIO 33aHUH 1O KOHTPOJBHOM PaboTe, MOJATOTOBKA K 3 2

TEKyIeMy KOHTpoIo ycrieBaemocTa /Cp/

1.5 YcTpoiicTBa aHAIOTOBOTO BBOJIA U BBIBOJIA. THUIIOBBIE CXEMBI IIpeoOpazoBarene 3 0
BXOJHBIX CUT'HAJIOB (I[CJ'II/ITGJ'II/I HaImpsKEHUs, Macuna61/1py10ume CXCMBI Ha
OIEPALMOHHBIX YCHINTENSAX C OUIOSIPHBIM U YHHUIIONSPHBIM IIUTAHUEM).
Vcrionp30BaHNe BCTPOSHHOTO B MUKPOKOHTPOJIIEP aHAIOTO-IIH(POBOTO
npeoOpa3oBaTens. McnonszoBanue BHemHNX ALl B COBOKYIMTHOCTH €O
BCTpanBaeMbIMU MUKPOKOMIBIOTepaMu. I1oAroTOBKa K BEITOTHEHHIO 3aAaHUI
IO KOHTPOJBHOH paboTe, ITOArOTOBKA K TEKYIIEMY KOHTPOITIO

ycneBaemoctH /Tema/




1.5.1 Tunossle CXeMBbI U1 OPraHU3al1K aHAJIOTOBOTO BBOJA U BBIBOJA BO 3 2
BCTpanMBaeMoi cucTeMe Ha 6a3e MukpokoHTposuiepa STM32 /TIp/

1.5.2 [MpoexTUpOBaHUE NOACHCTEMbI AHAIIOTOBOTO BBO/Ia-BBIBO/IA BO BCTPAUBAEMOM 3 4
cucreMe Ha 0aze MUKpokoHTpoiutepa STM32 /JTa6/

1.5.3 IoaroroBka K BBITOJHEHHUIO 3aaHIH 0 KOHTPOJIBHOH paboTe, MOATOTOBKA K 3 2
TEeKyIeMy KOHTpoIo ycrieBaemocTa /Cp/

1.6 VYcTpoiicTBa yrpaBiaeHUs IEKTPOIBUTATENSIMHI MOCTOSIHHOTO U IEPEMEHHOT0 3 0
Toka. H-MocT: peanuzarys Ha OMIOJISIPHBIX U MOJIEBBIX TPAH3UCTOPAX,
TIPOMBIIITICHHO BBIyCKaeMble MHKPOCXEeMEI. VcIonp30BaHme TaliMepoB
MHUKPOKOHTPOJLIEpA I YIPaBICHUS IBUTaTENIIMU IIEpeMeHHOr0 Toka. /Tema/

1.6.1 TumnoBsle CXeMbI IS OpraHU3aIMK YIPABICHUS IEKTPOABUTaTESIMUA IPU 3 1
ITOMOIIH OJHOKPUCTATBHBIX MUKPOKOHTpoIutepos /IIp/
1.6.2 IToaroToBKa K BBITOJHEHUIO 3aaHUH 110 KOHTPOJIBHOMW pabOTe, MOJATOTOBKA K 3 2
TEKyIeMy KOHTpoIo ycrieBaemocTa /Cp/
2 Paznen 2. [IpomexxyrouHas aTTecTalus
2.1 Dx3amen /Tema/ 3 0
2.1.1 KonrakTHas padota c [TI1C /KoPa/ 3 0.35
2.1.2 IonroroBka k sk3aMeHy /OK3aMeH/ 3 35.65

[Tpumeuanne. ©opmer KoHTpOIIST: DK — 3k3aMeH, K- KoHTponbHas paboTa, Ko- koHTponmbHBII ompoc, C3- cemecTpoBoe 3ananue, 3-3adet, OIl-
OTYEeT 110 IPaKTHUKE.

5. ®OHJI OHIEHOYHBIX CPEICTB

OLeHOYHbIE CPEACTBA IUIAHUPYEMBIX Ppe3YJIbTaTOB OOYdEeHUs IpEACTaBICHbl B BHAE (QOHIOB oueHouHbIX cpencts (POC),
pa3pabOTaHHBIX B COOTBETCTBHH C JIOKAJIGHBIM HOPMATHBHBIM akToM YyHuBepcutera. ®OC MokeT OBITH TpeNCTaBlIeH B
[Ipunoxxennu k pabouei mporpamMme.

6. YAEBHO-METO/JUYECKOE U UTH®OPMAIIMOHHOE OBECHHEYEHHUE JUCIUIIJIMHBI (MO YJIA,
MMPAKTUKHW)

6.1. Pexomenayemasi 1utepaTypa

6.2. [Tepeuennb pecypcoB HHGOPMALMOHHO-TETEKOMMYHUKAIIUOHHOI ceTH ""MHTepHeT"

31 | MHbopMaMOHHBIC TEXHOIOTHH IPOSKTHPOBAHUS PaO3IEKTPOHHBIX CPEACTB : yueOHoe mocobue / 1. FO. Mypomues, 1.
B. Tropun, O. A. Benoycos, P. 1O. Kyprocos. — Cankr-IlerepOypr : Jlans, 2021. — 412 ¢. — ISBN 978-5-8114-3240-

0. — TexkcT : anexTpoHHbIH // JIaHb : anekTpoHHO-OnbmuoTeunas cuctema. — URL: https://e.lanbook.com/book/169286
(mata oopamenws: 09.10.2021). — PexxuM goctyma: st aBTOPH3. MOITB30BATENEH.

32 | Bubmsrit, C. I'. D1eMeHTHI 2I€KTPOHHBIX CXeM M OCHOBBI TEXHOJIOTHHN, KOHCTPYHPOBAHMS U pacuéTa paguodIeKTPOHHBIX
ycTpoicTB : yaebnoe nocodbue / C. I. Bubnsrit. — Yura : 3a6I'Y, 2020. — 139 c¢. — ISBN 978-5-9293-2663-9. — Texkcr :
ANIEKTPOHHBIH // JIaHb : aneKTpoHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/173613 (nara
obpamienus: 09.10.2021). — Pexxum moctyna: uist aBTOPH3. TOIB30BATEIICH.

33 | Cammxoga, E. B. [IpoexkTipoBanne 3IeKTPOHHBIX yeTpoHCTB B cucteMe Delta Design. OdopmireHre KOHCTPYKTOPCKOH
JokyMmeHTanu : yueoHoe mocobue / E. B. Camukoa. — Koctpoma : KI'Y um. H.A. Hekpacosa, 2020. — 99 c. — ISBN
978-5-8285-1065-8. — Tekcr : anekTpoHHbI# // JIaHb : 2eKTpOHHO-0MOMMoTe Has cuctema. — URL:
https://e.lanbook.com/book/160080 (mata odpamenus: 09.10.2021). — Pexum goctymna: jist aBTOPH3. MOIB30BATEICH.

34 | IIpoexTHpoBaHNe (HYHKIMOHAIBHBIX y3JI0B M MOIYNEH PaJHo3IeKTPOHHBIX CPeCTB : yaeoHoe nocobdue / 1. FO.
Mypowmries, 1. B. Tropun, O. A. benoycos, P. FO. Kyprocos. — Cankr-IletepOypr : Jlans, 2021. — 252 ¢. — ISBN 978-5-
8114-3200-4. — TekcT : 2MeKTPOHHBIH // JIaHb : 2IeKTpOHHO-OMOMHoTe Has cuctema. — URL:
https://e.lanbook.com/book/169279 (nata odpamenus: 09.10.2021). — Pexum gocTyma: jist aBTOPH3. MOIB30BATEICH.

6.3 IlepeueHb MPOrpaMMHOIo odecneyeHust

6.4 Ilepeuenb HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM U JJIEKTPOHHBIX O0ubnoTedHbIX cucteMm (ABC)

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHbI (MOAYJIA,
ITPAKTUKH) /OBOPYIOBAHUE

8. METOANYECKHE YKA3ZAHUSA VIS OBYHAIOIIIUXCSA IO OCBOEHHIO IUCIUITJIMHBI (MO YJIA,
ITPAKTHKH)

1) IIpoexTnpoBaHue CHCTEMBI ITUTAHNUS, CHCTEMBI TAKTHPOBAHHS M cOpOCa BCTPanBacMON CHCTEMBI Ha 0a3e MHKPOKOHTPOJIIEpa
STM32

2) [IpoekTupoBaHue CUCTEMBI BBO/IA-BBIBOJIa BCTPAUBAEMOI CHCTEMBI Ha 0a3e MUKpOKOHTposuiepa STM32

3) [IpoekTrpoBaHUe TOACUCTEMBI 0OMEHA TAaHHBIMH MEXKTy MUKPOKOHTPOJIIICPOM U IIEPCOHABHBIM KOMITBIOTEPOM IO HHTepdeiicy
USB

4) IIpoexTrpoBaHUE MOJCUCTEMBI aHAJIOTOBOTO BBOJIA-BBIBOJIA BO BCTpaBaeMoii ciucTeMe Ha 0aze MUKpOKOHTposutepa STM32




