MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

Crpaxos C. 1O.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
AIIITIAPATHO-MH®OPMALIMOHHOE OBECIIEYHEHHWE
MUKPOITPOIIECCOPHBIX CUCTEM

Hanpagsnenue/cnenuaibHOCTb

MOAroTOBKH

Cnenuanu3zanusa/mpoguis/mporpamma

MOrOTOBKH

YpoBeHB BbICIIero 06pa3oBaHus

®opma o0yueHust

®dakyneTeT

Beinyckaromias Kadegpa

Kadeapa-pa3padorunk paboueit

24.05.06 CucreMbl yipaB/IeHHs JIeTaTe/IbHBIMH annaparaMu
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.06 Cucrembl ynpaB/ieHHs jleTaTe/IbHBIMU aniiaparamMu
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 9 CUCTEM YTIPABJIEHUSA 1 KOMITBFOTEPHBIX
TEXHOJIOT'UI
Jlocer Cepreit AnekcaHJpoBUY, K.T.H., [OLIEHT, AOL[EHT

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka .
paboueti nporpamMmel 19 CUCTEM YITPAB/TIEHUA U KOMITBIOTEPHBIX TEXHOJIOT U

3aBepytomuii kKadesnpoit Marsees C.A., K.T.H., J0LI.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

N9 CUCTEM YITPAB/IEHUSA 1 KOMIIBFOTEPHBIX TEXHOJIOT' I

3aBeqyroumii Kadenpoii Marsees C.A., K.T.H., OL].




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
AIITTAPATHO-MH®OPMAIIMOHHOE OBECIIEYEHUE MUKPOITPOIIECCOPHBIX CUCTEM

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-2 — crocobHOCTh MOHUMAaTh NPUHLMIBI paboThl COBpeMeHHBIX MH(OPMALMOHHBIX TEXHOJIOTHHA U
WCTO/b30BaTh X JJIs pellleHrs 3aZiad rpodecCuoHanbHOM JesiTeTbHOCTH

[ICK-5 — crioco6HOCT pa3pabaTbiBaTh anrOpUTMBI M IPOrpaMMHOe o0ecriedeHre JJisi CUCTeMbI YIpaB/IeHHst
JleTaTeIbHbIM anraparoM M MaTeMaTUueCKHUX MoZeslell CCTeM ypaBieHus

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 06pa3oBaHus:

OIIK-2
3HAHUA:
Cpe/ICTB NMPOEKTUPOBAHMUS U OT/IaJIKA TIPOTPAMMHOT0 00ecreyeHHs: MUKPOKOHTPOJIJIEPHBIX CUCTEM;;
YMeHUs:
€03/aBaThb, OT/IAKMBATh U 3allUCHIBATE B MIAaMATh paboyrie MpOrpaMMBI AJis MUKPOKOHTPOJIJIEDPOB;;
HaBbIKU:
HCIT0/Tb30BaHMS CPE/ICTB OT/IAZIKK TIPOrPaMMHOTO 00eCTeueHus.. .

ICK-5
3HAHUS:
(YHKLMOHAIBHBIX BOSMOKHOCTEH U HalpaB/ieHWH pa3BUTHSI CUCTeM pa3padOTKH arnapaTHOro U
MPOTrpaMMHOT0 00ecrieueH sl BCTPOEHHBIX MUKPOKOHTPOJIJIEPHBIX CUCTEM;;
YMeHus:
HCIT0JTh30BaTh KOMITBIOTEPHBIE TEXHOIOTMY Pa3pabOTKU amlimapaTHO-POrpaMMHOTO 00ecrieueHust
MHUKPOKOHTDPOJIJIEPHBIX CUCTEM;;
HaBbIKU:
TPOEKTHPOBAHKS 37IEMEHTOB arapaTHO-TIPOrPaMMHOT0 0becriedeHHs] MUKPOKOHTPOJIJIEPOB C
HCIIO/Ib30BaHUEM COBPEMEHHBIX KOMITbIOTEPHBIX TeXHOJIOTUM.




2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa AIINMTAPATHO-UH®OPMAIIMOHHOE OBECIIEYUEHUE
MUKPOITPOLTECCOPHBIX CUCTEM sB/sieTcst AUCIUI/IMHON 005i3aTe/IbHOM YacT 6/10Ka 1
MpOrpaMMBbI NTOATOTOBKM MO HaripasiaeHuto 24.05.06 Cucmembl ynpas/neHus semamenbHbIMU annapamamul.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
IMPOTPAMMUWPOBAHUE HA S3bIKE BBICOKOT'O YPOBHS, 3JJIEKTPOTEXHUKA U
JJIEKTPOHUKA.

CopneprkaHue VCLIATITUHEI SIBJISIETCSI OCHOBOM JUTSE OCBOEHUsI JVCITATITVH
MUKPOITPOIIECCOPHBIE CPEJCTBA, IPOEKTHUPOBAHUE IIM®POBLBIX CHUCTEM HA
IVINC, ITIPOTPAMMHOE OBECITEYEHUE CUCTEM PEAJIBHOI'O BPEMEHMN.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-1 — CniocobeH IpUMeHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MareMaTUueCcKOro aHanar3a U MoZle/TMPOBaHKsl, TEOPeTUUECKOr0 U SKCIIePUMeHTabHOIO UCC/le/|0BaHUs
JJ1s1 pellleHNs] MH)XKeHepHbIX 3a/iau IpodeCcCUOHaIbHOM JiesaTe/lbHOCTH

¢ OIIK-2 — CrniocobeH MOHUMATh TIPUHITUIILI Pab0Thl COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH U
HCII0/Ib30BaTh MX i/ PelleHus 3a7ad podeCcCHOHaIBHOM AesaTebHOCTH

¢ OIIK-9 — CniocobeH pa3pabarsiBaTh aJTOPUTMBI M KOMITbIOTEPHBIE TTPOTPAMMBI, IPUTOHbIE /IS
MPaKTHUeCKOTO TIPUMeHeHust

e TICK-5 — CnocobeH pa3pabaTbIBaTh a/ITOPUTMBI M TIPOrPaMMHOE 00eCIieueHue [ijist CHCTEMBI
yTipaBJ/ieHus JieTaTe/IbHbIM alfapaToM ¥ MaTeMaTU4yeCcKUX Mo/esiell CCTeM yIipaB/eHUs]



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AypuTopHbIe S
3aHATHA 5 =
B KOHTAaKTHOM ] a g Er
& dopme 3 E EE
= o Eg g&
4 2 = Y E5 Z¢
> E HauveHoBaHHe Pa3je/ioB H JHJAKTHIECKHX eJHHHI] =) S ] 5 s
5 = 2 o | §5 | E¢ g
&) = T HE R
=) = s
O Bz ° ® o el
a 28 o= X X
=N =) o
= S =
Paa}len 1. KOMHI:IOTE]JHI:IE TEeXHOJ/IOTUH NMPOEKTHPOBAHUA MUKPOKOHTPO//IEPHBIX CUCTEM
3 6 (MKC). 1.1 ®yHKLMM, TPUHLUIBI IOCTPOEHHSI, METOAMKA UCIIO/Ib30BaHUS KOMITbIOTEPHBIX 14 2 P 12 20 20
TexHomorui. 1.2 CoBpeMeHHbIe KOMITbIOTEpHbIe TeXHO/IOTHH (cpezb! paspabotku) IAR,
FlowCode, Keil MDK-ARM, STM32CubeMX.
Paspen 2. Apxutektypa MKC. 2.1. Cocrap annapatHo-niporpaMmHoro obecrieuenust MKC.
3 6 2.2. Ctpykrypa MUKpokoHTpostepoB (MK). 2.3. OcobeHHoctn MK ARM. 2.4 16 4 4 12 0 40
MukpokoHTposuiepbl STM32.
Paspen 3. IIpoekTup nporp 0 o6ecnieuennst MKC B cpepe pa3paGoTku
FlowCode. 3.1. Cpezia pa3paborku nporpamm FlowCode. 3.2. Pa3paGoTKa rporpaMMHOro
3 6 obecrieyeHust C IOMOLLBIO rpadrueckoro s3bika cpeabl FlowCode. 3.3. TTepeog ¢ 48 18 18 30 40 40
rpadiueckoro si3bika Ha s13blk CH. 3.4. Vcrionb30BaHUe JOMOMHUTENBHON HHCTPY-MeHTalbHOM
TIaHe ! 1715 OAK/TIoueHus repedepuifHbIX yCTPOKCTB.
Pa3pen 4. IlpoekTpoBaHue Nporp paTHoro obec MKC B cpepax
pazpaborku STM32CubeMX u Keil MDK-ARM. 4.1. Cpezia paspabotku STM32CubeMX.
3 6 4.2. Pazpabotka anexkrpuueckoii cxembl MKC B cpeie STM32CubeMX . 4.3. Paspa6otka 30 10 10 20 40 0
nporpamMmmHoro obecrnieueHusi B cpesie STM32CubeMX. 4.4. ITogxntouenue 6ubmorekn HAL.
4.5. Paszpabotka rnporpamMmmHoro obecrieuernsi B cpesie Keil MDK-ARM.
Bcero 3a 6 cemecTp 108 34 34 74 100 100
Bcero no gucuumninHe 108 34 34 74 100 100
3.2. AyATOPHBII NPAaKTUKYM
Oo0neMm,
Ne Homep u HauiMeHoOBaHMe pa3jie/ia JUCHUIITHHBI Tema TMPaKTHHECKOTO d
n/m P paspesia gucy 3aHATHA YA
yacoB
3HAKOMCTBO C KOMITbIOTEPHBIMU
Pa3,qe11 1. KOMH])IOTeprIe TE€XHOJIOTUH MMTPOEKTUPOBAHWA
1 TeXHOJIOTUSIMA 2
MUKDPOKOHTpPOJ/UIepHBIX crcteM (MKC).
nipoektupoBanus MKC.
N3yuenne arraparHo-
2 MPOrpaMMHOTO 00€eCeueHus 2
Pasgen 2. Apxurektypa MKC. MKC.
3 3HAKOMCTBO CO CTPYKTYpOM 5
MK, MK APM, STM32.
4 N3yueHue nopsifka paboTsl B ’
cpezie FlowCode.
5 Pa3paboTka npocToit )
riporpamMmel B cpesie FlowCode.
6 TecTupoBaHue 2
HepEBO,EL nporpamMmmal C
7 rpa¢uueckoro si3pika FlowCode| 2
Ha s3bIK CH.
8 Pazgen 3. TIpoekTrpoBaHue MTPOrpaMMHOTO obecrieueHst  |3HAKOMCTBO C JIOTIO/THUTETbHOM 2
MKC B cpezie pa3pabotku FlowCode. VMHCTPYMeHTa/IbHOM TlaHe/Ibio.
9 HO,E[KJ'H-OLIEHI/IG CBeTOAMOI0B 1 )
KHOIIOK.
10 [Moaxmrouenvie MQPPOBHIX )
WHIWKATOPOB.
IToaknroueHve
11 MOTEHL[IOMETPUYE CKOr0 2
[aTUrKa.
12 Pabota c npepbIBaHHUSIMHU. 2
13 Pa3,qe11 4, HPOEKTI/IPOBHHI/IE MpOrpaMMHO-AIIIIdPpaTHOI'O I/IByLIEHI/Ie nopsiaka paGOTbI B )
obecneuennsst MKC B cpezax paspabotku STM32CubeMX |cpeme STM32CubeMX.
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14  |u Keil MDK-ARM. Pa3paboTka sneKTpryeckon 2
cxembl MKC B cpeze
STM32CubeMX.
ic Pa3paboTka mporpamMmMsI B 9
cpepe STM32CubeMX.
16 W3yueHue nopsifka paboTel B )
cpegpe Keil MDK-ARM
17 TecTupoBaHue 2
Bcero 3a 6 cemecTp 34
3.3. CamocrosTenbHast padora crygenra (CPC)
Ne Homep 1 HauMeHOBaHMe pa3jesia JUCHUIIMHBI Copep)kaHue yueGHOro 3aiaHus Obrew,
n/n 4acoB
Pasgen 1. KomnbroTepHBIE TEXHOIOTHUA W3yuenue nipeyCMOTPEHHBIX
1  |OpoeKTHMpOBaHHS MUKDPOKOHTPOJ/IEPHBIX CUCTEM MpPOrpaMMON AUJaKTUUYeCKUX eIUHHL] 12
(MKC). 110 peKOMeH/yeMoH IhTepaType
V3yueHue nipe/yCMOTPEHHbIX
2 |Pa3sgen 2. Apxurektypa MKC. MPOrpamMMo JUAAKTUYeCKUX e/JUHUL] 12
110 peKOMeHJyeMoH IhTepaType
V3yueHue nipe/yCMOTPEHHBIX
3 MpPOrpaMMOM AUJAKTUUECKUX eIUHHL] 20
Paspen 3. IIpoexTpoBaHue NpOrpaMMHOIO TI0 PeKOMEH/IyeMOil JiuTeparype
4  |obecneuennss MKC B cpeze pa3pabotku FlowCode. |[Togrotoeka K TeCTHPOBAHHUIO 4
5 [ToaroToBka oTyeTa 1Mo MPaKTUYeCKOMY 6
3a/JaHUI0
V3yueHue nipeayCMOTPEHHBIX
6 TPOrpaMMOi AUJAKTUUeCKUX eIUHUL] 10
Pasgen 4. ITpoekTrpoBaHue NPOrpaMMHO- 110 peKoMeH/1yeMoii IuTepaType
- |arnnaparHoro obecneuenrss MKC B cpemax TOArOTOBKA K TeCTHPOBAHIIO P
paspa6otki STM32CubeMX n Keil MDK-ARM. A P
8 [ToaroToBKa oTUETa MO MPAKTUUECKOMY 6
3a/laHuUI0
Bcero 3a 6 cemectp 74
4. ®OPMbI KOHTPOJISA OCBOEHUA NNCIIUITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1/2(13) 4 |5| 6 |7(8 9 10 |11| 12 |13|14| 15 16 | 17
6 TexkK AP Otu.mo I13 | AP TekK TexK | P | 3au.

YcnoBHble 0003HaYeHMS:

TP — nuarHocThyeckasi pabora;

TekK — BOTIPOCHI J/1s1 TEKYILL|ero KOHTPOJIS;

Ortu. 1o I13 — oTueT no npakKTUUECKOMY 3a/|aHUIO;
3a4. — 3a4eT.

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCA B JUCKPETHbIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:

e UArHOCTUYECKas pabora;

e BOIMPOCHI /AJIsl TEKYILIEr0 KOHTPOJIS;
e OTYET [0 NMPAKTUUECKOMY 3a/IaHHIO.

HpOME)Ky'TO‘lHaH dTTecTalus rMpoBOJUTCA B (1)0pMaXZ
¢ 3adyeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. OcHoBeI TporpammupoBaHust Ha si3bike Cu. CI16.5I'TY "BOEHMEX" um. [1. ®. YctuHoBa, 2006, 251
3K3.

2. C. A. Jloces. . MukporiporieccopHbie ciuctembl 1 ycrpoiictea. CIT6.BT'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2019, 41 5K3.

3. C. A. Jloces. . IIpoekTripoBaHue anmnapaTHbIX U IPOrPaMMHBIX CPeZCTB MUKPOIIPOLIeCCOPHBIX CUCTEM.
CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHosa, 2018, 82 3k3.

4. C. A. JloceB. MukporipoueccopHsle cuctembl. CI16.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2012, 118

9K3.

5. C. A. Jloces. . MukpomnpotieccopHbie cpesctBa. CI16.5I'TY "BOEHMEX" um. [I. ®. YctuHosa, 2009,
83 3Kk3.

6. C. A. Jloces. . MukpomnpotieccopHbie cuctembl. CIT6.BI'TY "BOEHMEX" um. 1. ®. YctuHora, 2012,
3J1. pec.

7. C. A. Jloces. . [IpoekTpoBaHMe arnmaparHbiX U [IPOrPpaMMHBIX CPeZCTB MUKPOIIPOL{e CCOPHBIX CUCTEM.
CII6.FT'TY "BOEHMEX" um. /. @. YctuHoBa, 2018, 371. pec.

5.2. JloronHUTeENBbHASA TUTeparypa o JUCLUIUIVHE:
He TpeOyeTcsi.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCsl.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAITMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. https://urait.ru — I'naBHast — O6pa3oBarentHas niardopma FOpaiit. [t By30B 1 CCy30B.;

2. http://e.lanbook.com — DBC JlaHs;

3. http://library.voenmeh.ru/jirbis2 — ®yHngamenranbHas 6ubmuoreka BI'TY «t BOEHMEX» um. 1.0.
YcTuHOBaA.

CorpeMeHHbIe MpodeccroHanbHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast anekTpoHHasi 6ubsmoreka «KubepieHnHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmmoTeka Poccutickoro oHza
(byHIaMeHTa/TbHbIX UCC/IeI0BaHUH.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Tex3kcriept — MIHGOpPMAaIMOHHBIM ITOPTa TEXHUUYECKOTO peryiupoBanyst: HopMebl, mpaBu/ia, CTaHAAPTEI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /] I'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncyneranTtIntoc- nH(OpMalioHHBIH [TOpTaa paBoBOM MH(POPMAaLUH.
5.5. ITporpamMmHOe obecrieueHue:
1. Keil uVision.

5.6. UH(dopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarormucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

1. STM324291-EVAL1;
2. AyIMTOpHS C YMC/IOM TI0CAJI0UYHBIX MECT HE MEHBIIIe KOJIMUeCTBA 00yUaroIuXCs;
3. Keil uVision.

6.2. Ilpouee:

1. pabouee MecTo MperiofaBaress, OCHAIlEHHOe KOMITBIOTEPOM C JJOCTYoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBFOTEPAMH C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 37IEKTPOHHOM 06pa3oBaTelbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
ATITTAPATHO-UH®OPMAIIMOHHOE OBECITEHEHUE MUKPOITPOILIECCOPHbBIX CUCTEM

AnHoTanusa paboueii nporpaMMsl

Jucuuniza AIITITAPATHO-UH®OPMAIINMOHHOE OBECIIEYEHUVE
MUKPOITIPOIIECCOPHBIX CHUCTEM sBiseTcs [AWUCLUIUIMHON o00s3aTe/IbHOM YacTtd Oyoka 1
MporpaMMbl TIOJITOTOBKU 10 HamnparieHuto 24.05.06 Cucmembl ynpasneHusi semameabHbIMU annapamamu.
MucuunnvHa peamu3yercs Ha (akysbsrete M VHbOPMaLMOHHBIX 1 yripasssitolux cuctem BI'TY "BOEHMEX"
um. J1.®. Yerunosa Kadeapoit U9 CUCTEM YITPABJIEHUS 1 KOMITBFOTEPHBIX TEXHOJIOT U,

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OITIK-2 crocobHOCTh IMOHMMAaTh IIPUHIUIBI pabOThI COBPEMEHHBIX WH(POPMAI[MOHHBIX TEXHOJOTMH U
WCTIOb30BaTh WX JJIs PellieHus 3a/iau rpodeCCHOHABHOM e TeTbHOCTH;
[ICK-5 criocobHOCTh pa3pabaTbiBaTh a/JrOPUTMbI M TIPOrpaMMHOe obecrieyeHHe AJisi CUCTeMbI YIpaBIeHUs
JieTaTe/IbHBIM anrapaTtoM U MaTeMaTh4yeCcKUX MOZiesiell CUCTeM yTIpaB/ieHUs.

Co;[epmaHHe AVCHUITVIMHBL OXBaTbIBaeT KpPYI' BOIIPOCOB, CBA3dHHBIX C CO3J4dHHMEeM IIpOrpdMMHOIO H
dllllapaTHOT' O obecrnieueHus MUKDOKOHTPOJIJIEPHBIX CUCTEM.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
¢ BOMPOCHI /IJIs TEKYITIETO KOHTPOJIS;
¢ OTYET MO MPAKTUUECKOMY 3a/IaHHIO.

IIpomMesKyTouHasi arTecTanus IIPOBOAXTCS B popMax:
e 3ayer.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MpeyCMOTPEHBI MpakTHUeCcKue 3aHsTus (34 u.), camocTosTe/bHasA paboTa ctyaenTa (74 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
ATITTAPATHO-UH®OPMAIIMOHHOE OBECITEYEHUE MUKPOITPOILIECCOPHbBIX CUCTEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue paboTbI Pexomenjiyemas 1ureparypa prm:{?éKOCTb’
Pa3pen 1. KoMnbloTepHbIe TeXHOJIOTHH NPOEKTHPOBAaHUA MUKPOKOHTpo UIepHbIX cucteMm (MKC).
C. A. JToceB. . MUKpONpOLIECCOPHBIE CUCTEMBI U
M3y HeHHe Py CMOTPEHHBIX ycrpoiictea: CITI6.BT'TY "BOEHMEX" um. []. ®.
HPOFPAMMOi AM1aKTHIECKIX YcruHoBa, 2019 (BBesenue, maboparopHas pabota Nel)
S IJHHHI] TI0 DEKOMEH/TyeMok C. A. Jloces. . [IpoekTrpoBaHue anmnapaTHbIX U 12
JMTepaType MPOrpaMMHBIX CPeICTB MUKPOMPOL|eCCOPHBIX CUCTEM:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2018
(BBenenue, paszen 1)
Wroro no pasgeny 1 12
Paspen 2. Apxutektypa MKC.
V3yseHpe pe/yCMOTPEHHbIX C. A. JloceB. Mukporiporjeccopsbie cuctembl: CII6.BI'TY
DOIPAMMOi AHIAKTHIECKHX "BOEHMEX" um. []. ®. YctuHoBa, 2012 (pa3gens! 1,2)
U] TI0 PEKOMEHIYeMOi C. A. JloceB. . MuKpompolieCcCOpHbIe CPe/ICTBa: 12
CII6.BI'TY "BOEHMEX" um. [I. @. YctuHosa, 2009
JIUTeparype (pazzen 1)
Wroro no pasgeny 2 12
Pazpgen 3. IlpoekTnpoBanue nporpamMMHoro odecrieuennss MKC B cpepae pa3padorku FlowCode.
OcHoBBI 1TporpaMMupoBaHust Ha si3bike Cu: CII6.BI'TY
VI3yueHne Npe/yCMOTPEHHBIX "BOEHMEX" nm. []. ®@. YctuHoBa, 2006 (BeCh TeKCT)
[POrpamMMOiA /I/IaKTHYE CKIX C. A. JloceB. . MUKpoOnNpoOLIeCCOPHBIE CUCTEMBI:
SJMHHI] TI0 PEKOMEH/IYeMOi CII6.BI'TY "BOEHI\(/IEX" M. L)l ®. YcruHoBa, 2012 20
BeChb TEKCT
THTEpALyPe C. A. JloceB. . MuKponpoLieCcCOpHbIe CpefiCcTBa:
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2009
[ToaroToBKa K TeCTUPOBaHUIO (Bech TeKCT) 4
C. A. Jloces. . [IpoekTipoBaHMe anmaparHbixX U
TMOATOTOBKA OTUETA M0 MIPOrPaMMHBIX CPe/ICTB MUKDPOIPOLIECCOPHBIX CUCTEM:
IPAKTHUeCKOMY 3aJaHHUIO CII6.BI'TY "BOEHM(EX” HM.l),Z[. ®. YctuHoBa, 2018 6
pasgen
Wrtoro no pa3zeny 3 30
Paspen 4. IIpoekTHpoOBaHNe NporpaMMHo-anmnaparHoro obecrieuenusi MKC B cpegax pa3padoTku
STM32CubeMX u Keil MDK-ARM.
N3yueHue npeyCcMOTpPeHHBIX
EES;&;MrﬁOSeiﬁﬂae};g;:ﬁ%d * C. A. Jloces. . [IpoekTrpoBaHMe amnmnaparHbiX U 10
muTepaType MIPOrPaMMHBIX CPeCTB MUKPOIPOLIECCOPHBIX CUCTEM:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2018
[ToproroBka K TeCTUPOBaHUIO (tnasb1 2,3,5) 4
ITogroroBka oTueta 1o 6
MpPaKTUUeCKOMY 3a/laHuUI0
Wroro no pasgeny 4 20
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
AIITAPATHO-UH®OPMAIIMOHHOE OBECITEYEHUE MUKPOITPOILIECCOPHBIX CUCTEM

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  BOIMPOCHI /IS TEKYIIeTO KOHTPOJIS;
*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e 3ayeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bonpocs! A1A TeKyiero KOHTpo/s

CryzieHTy 3a/1at0TCsl MUHUMYM 3 Boripoca. I1py npaBU/bHBIX OTBeTax Ha BCe BOIMPOCHI, Pa3zes
cuuTaeTcs U3ydeHHbIM. EC/IU CTyleHT flaeT HelpaBU/IbHBIE OTBeTHI, 3aJ,aI0TCS [JONO/THATEIbHBIE BOIPOCHI, [JIs
T10J/Iy4eHUsI [T0JIOKUTEeIBHOIO pe3ysibTara. Tunossle Borpocs! B YMK AUCLIATIIMHEL

OTueT N0 NPAKTUYECKOMY 3aJaHUI0
I[TpakTuueckoe 3a/jaHue TIpelyCMaTpUBaeT pellieHre TUTIOBBIX 3a/jad 110 pa3paboTKe MPUH-LMITHAIbHBIX
CXeM U POrpaMMHOTO KOZia € TIOMOILIBI0 M3y4daeMbIX CPefjCTB aBTOMaTH3al{iu MpOo-eKTUPOBaHUsl.
[To pe3ynbraTam BBITIOHEHUSI IPAKTUYECKOT0 3a/jaHusi 0QOPMIISIETCST OTYeT.
OTuer [0/DKeH COfeprKath:
- IOCTAHOBKY 3a/jau, MpelyCMOTPEHHBIX 3TaraMu MpakTUYecKoro 3ajaHus;
- CBeJleHHUs1 O TIOpsi/Ke pellleHus 3ajay;
- pe3y/IbTaThl BLINIOJIHEHUS IPaKTUYeCKOro 3a/jaHusl (IPUHLMITHA/IbHbIE CXEMBbI, IIPO-TPAMMHBbII KOZ, U T1p.).
OrueT npeicTaBsieTcsi B OyMaXkKHOW WM 27IeKTPOHHOM (opMme.

3auert

VTOroBbIi KOHTPOJIb 110 JUCLIMIIIMHE TIPOXOAUT B (hopMe 3aueTta. 3auet 1o AUCIUTUTHHE 0POPMIISETCSI
TP C/TeAIYIOIINX YC/IOBHSIX:
- CIIeIlHOoe MPOXOXKIeHHe TeCTUPOBAHUSA 10 pa3fenam 1-4;
- TIpeZiCTaB/IeHKe MOJTHOTO OTUeTa B COOTBETCTBUU COZIEP’KAaHUEM MPAKTHUECKOTO 3a/laHusl U YCTaHOBIEHHBIMU
TpebOBaHUSIMHU.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHBIe EE
3aHATHA B w =
KOHTAKTHOM | g g = g %
dhopme g e =1 T
B 4 = a T < &
ol B o s % E& e O
& 8 HaumeHoBaHue pasenoB 1 = & =l & = 0
E = JMAAKTHYECKHX eMHMI] o o § G E ot 8 3 E B
) M S FE &5 < S I
H =28 28 =
(@] IS -] @)
R FR|OF o | w S E
=] 1 o4 =
= = | 9 =
o = o
Paspen 1. KomnerorepHsbie
TeXHO0JIOTMH NPO0eKTHPOBaHHUA Bortpocat Atz
3 6 14 2 2 12 20 | 20 TeKyLero
MHMKPOKOHTPO/UIEPHBIX CHCTeM KOHTDOMA
(MKC).
Bormpocs! aist
3 6 |Pa3pen 2. Apxutektypa MKC. 16 4 4 12 0 40 TeKyILLero
KOHTDOJISA
Ortuet 1o
Paspen 3. IIpoekTupoBanue P E;I;TI::;C;OMy
3 6 |mporpammHoro obecneuennss MKC B | 48 18 18 30 40 | 40 A ’
Bormpocs! gnis
cpeae pa3padorku FlowCode. TeKyIIero
KOHTPOJIS
Pazpgen 4. IlpoekTupoBanue Oruer no
MPaKTUYeCKOMY
NporpaMMHO-aniapaTHoro SAAHMIO
3 6 |obecneuenuss MKC B cpegax 30 10 10 20 | 40 0 Bon'qocm ’J'IH
pazpadorku STM32CubeMX u Keil Tei ymeg
MDK-ARM. KOHTDOMS
Bcero 3a 6 cemecTp 108 | 34 34 74 | 100 | 100
Bcero no gucuinge 108 | 34 34 74 | 100 | 100
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Kputepuu oneHuBaHus

OIIK-2

Ne 1

Ne 2

Neo 4

Ne 5

Ne 6

Ne 9
Ne 10

Ne 1l

Ne 2

Ne 3

Bonpocbl omkpbimoz2o muna:
Kakuve koMIIbIOTepHBIE TEXHOIOTMY UCIIONB3YIOTCA A1 omiaaku 110 MII cucrem?

Kakast KomrbroTepHast TEXHOJIOT U TIpeAiHa3HaueHa A/1s oTaaaku 10 uznenuii pupmbl
STMicroelectronics?

Kakue 3asaum peliaeT kKoMnbroTepHasi TexHosorus MPLAB?

s yero npepHaszHaueH otaagunk ST-Link?

I'me HaxopATCSl KOMaH/b! pefaKTHPOBaHUs TeKcTa B riporpamme Flow Code?

Kakue komane1 iporpammbl Flow Code ncronb3yroTest A5 OT/IafKU TIPOTPaMMBbI?

s uero ucnonb3yeTcsl TEKCTOBBIN pefakTop B nporpamme IAR?

Kak BbI3BaTh MEHIO [IjIsI HACTPOUKH TepueprifHOro YCTPONCTRA B TIPOTPaMMe
STM32CubeMx?

s dyero npegHasHaueHsl 1artsl Discovery?

B kakom niyHkTe meHto niporpamMmbl Keil MDK-ARM npon3BoAWTCSt HACTPOIKa
pejakTopa Koga?

Bonpocbl 3akpbimozo muna:

ITporpamma MPLAB wncnione3yeTcs AJ1s OTVIaKH ¥ KOMITWISLIMYA [IPOrPaMM,
pa3pabOoTaHHBIX B .....

1. IAR
2. Keil MDK-ARM
3. Flow Code

I'padmuecknii unrepdeiic Keil MDK-ARM kitouaeT B cebs ...

1. Pepgakrop Koza
2. OTnaguuk
3. MeHefxep MakeToB

Ecnu B mporpamme STM32CubeMXx K/TMKHYTh MBIIIKOM Ha BX0J, MK, K KoTOpoMy
TIOJK/TFOUEHO HY>KHOe IeprdepuitHoe YCTPOMCTBO, TO TIOSIBUTCS ...

1. incdopmariust 06 ycTporicTee
2. MeH10 HaCTPOWKM yCTPOHCTBA
3. TTozckaska o criocobe HaCTPORKH yCTPOHCTBA
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Ne 4

Ecmu B nporpamme STM32CubeMx KMMKHYTh MBILLKOM Ha Bxoz, MK, K koTopoMy He
TIOJTK/TIOUEeHO HY)KHOe TepudepuiiHoe YCTPOUCTBO, TO MOSIBUTCA .. ..

1. Kog ommmbku
2. INoackaska o BxoZie MK, K KOTOpOMY MOJKJTIOUE€HO HY>KHOe YCTPOICTBO
3. YkasaHue Ha JIOMyIIieHHY!0 OLINOKY

Ne 5 [y oTmagKy mporpaMMel B TiotiiaroBoM pexkume B cpezie Flow Code ncnonb3ytoTest
KOMaHJHI ....

1. IlTar BHYTpB
2. O6x0[, BBITOHEHHST
3. Bosspar

Ne 6 Komangwt otnasku nporpammel B cpefie Flow Code HaxofsTCsi B MyHKTe MEHIO ....

1. Chip
2. Edit
3. View

Ne 7 Komanzel pabotel ¢ MK B cpefie Flow Code HaxogsTCsl B ITyHKTE MEHIO ....

1. Chip
2. Edit
3. View

Ne 8 OcHoBHast HIHCTpyMeHTasbHas raHesb cpefibl Flow Code copepXuT KOMaHgpI . ...

1. PegakTripoBaHus TeKCTa
2. TpaHCISIMKU IPOrPaMMBbI
3. PaboThI C moAporpaMMamMu

Ne 9 ITporpammusble komnoHeHTs! ADC 1 LSD pacrionioskeHsl B ..... cpefsl Flow Code.
1. ITaHesie OMOMHUTE/IBHBIX KOMIIOHEHTOB
2. VIHcTpyMeHTanbsHOU NlaHesie
3. MeHto

Ne 10 IIporpammHble koMIoHeHTHI Input 1 Loop pacrionioxkeHsl B ..... cpefibl Flow Code.
1. OCHOBHOI MHCTPYMeHTa/IbHOM MaHean

2. ITaHene AOTMOTHUTE/IBHBIX KOMIIOHEHTOB
3. HCcTpyMeHTanbHOM TaHe e TPOrpaMMHBIX KOMITOHEHTOB

IICK-5
Bonpocbl omKkpbimozo muna:
Ne 1 IIpepeiBaHMs UCIIONB3YeTC MJIA .. ...
Ne 2 ITpu HacTpolike TaliMepa-cueTyrka HeoOX0AUMO YKa3ath .....
Ne 3 MK ARM paboTaror C .... —pa3psifHbIMU JaHHBIMU
Ne 4 CeMHCerMeHTHBIM UHAMKATOP TMOJK/TI0YAeTCA K ...
Ne 5 ITpu 3alaHUVM CBOKMCTB CUTHA/IA TIpepbIBAHUS He0OX0MMO YKa3arh. ...
Ne 6 ITpu HacTpolike aHaMOrO-LU(PPOBOTO TIpeodpa3oBaTesis 3a1aeTCsl. . .
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Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 7

CaeToguop noakouaercss K MK uepes .....

s 3axUraHus CBeTOAMOAA, aHOZ, KoToporo nogx/atoueH K MK, a xkaroz — K 3emiie, Ha
BbIx0# MK Hajo nogars ....

Ipenaenurens 4acToTHI ...... YacTOTy UMILY/IbCOB.

BHyTPEHHI/Ie CHUT'HaJIbI MTpE€PBIBAHWA MOTYT IOCTYIIATh OT .....

Bonpocbl 3akpbimozo muna:
ITporpamMMupoBaHue Kakux nHTepdeiicoB nogaepsxuBaeT cpena Flow Code?

1. SPI

2. 12C

3. Centronics
4. CAN

Kaxkue nepudepuniineie ycrporictBa MK yka3aHbl B aHes M JOMOMHUTETbHBIX
KoMroHeHTOB cpefibl Flow Code?

1.LCD
2. ADC
3.LED
4. Switch

Uepes kakoe mepudepuiiHoe yCTpoOUCTBO nojkmouaroTcst K MK aHa/moroBble JaTunku?

1. Taiimep-cueTumK
2. Ananoro-1udpoeoii npeobpa3oBaresb
3. Ludpo-aHanoroeelii mpeobpasoBaresib

Uepe3s kakoe mnepudepuiiHoe ycTpoiicTBo nogkmodarTcs K MK nudposblie gaTumku?

1. Tatimep-cueTurK
2. ITocnenoBaTeibHBIN MOPT
3. IlapannenbHbIN MOPT

Uepe3 kakoe nepudepuitHoe yCTPONCTBO MOK/I0Ua0TC K MK AaTuMKu ¢ 4aCTOTHBIM
BBIXOZOM?

1. Taiimep-cueTumK
2. [NapannenbHbIN MOPT
3. [NocnefoBaTenbHBINA OPT

Kakoe niepudepuiinoe ycrpoticteo MK ucrnosnb3syetcst gst peanu3saruu LLHNM-
perynsTopa?

1. ITocnenoBarenbHbBIN TTOPT
2. ITudpo-aHanoroeeliii mpeobpas3oBaresib
3. Talimep-cueTumnK

Uepe3 kakoe nepudepuitHoe yCTPOMCTBO MOK/I04Ya0Tcs K MK aHanoroBsie
WCTIO/THUTE/TbHBIE YCTPOHCTBA?

1. Taiimep-cueTumK

2. [NocnefoBarenbHbINA OPT

3. [NapannenbHbIN MOPT

4. Ilndpo-aHanoroslii mpeobpasoBaresib
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Ne 8 Kakue BHeIlTHMEe YCTPOWCTBA yKa3aHbl B AHE/H JIOTIOTHUTETbHBIX KOMIIOHEHTOB CPe/ibl
Flow Code?

1.LCD
2. ADC
3. LED
4, Switch

Ne 9 Kaxkue crioco6r1 ucrionb3yrorcst B MK fi71st pean3aliiyl BpeMeHHOM 3aIepPyKKHU?
1. IIporpaMMHBIH
2. AnmapatHslIii

3. [IporpammHo-anmapaTHbIi

Ne 10 Kakue nepudepuiiabie ycrpoiictBa MK ucrosns3yroTcs AJisi U3MepeHuUs AJIUTeTbHOCTH
BXOZIHOT'O UMITy/IbCa?

1. TatiMep-cueTurK

2. KonTtposnnep ripepuIBaHMiA
3. [TocnenoBarebHBIN MOPT
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