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

Hanpagsnenue/cnenuaibHOCTb 24.05.05 aTerprMpoBaHHbIe CHCTEMbI JIeTaTe/IbHbIX allllapaToB
IOArOTOBKH
Cnenuanu3zanusa/mpoguis/mporpamma ABTOMaTH3UPOBAHHBIE CHCTEMbI yIIPaB/IeHHs 00eBbIMH aBHAIIMOHHBIMH
MOrOTOBKH KOMILIeKCaMH
YpoBeHb BbICIIIero oopa3oBaHust Crenyaaurer
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Kadeapa-pa3padorunk paboueit N9 CUCTEM YIIPAB/IEHUSI 1 KOMIIBIOTEPHBIX TEXHOJ/IOI' UIiA
NPOrpaMMbI
a YACHI (1m0 Ha/TMuMI0 BU/IOB 3aHATHIA) o
B 9 ﬁ AYJUTOPHBIE 3AHATUSA | CAMOCTOATEJ/IBHASA PABOTA B
c=| O T
2T | O > <
o |SE| B = i X = _ 4 ’5 =
H  wEE| = 2s | S 3 o ===
O QO |OH | < TS| M g 0 HO | » O
&l HE HEX| 9| o =2 | 9% o = = =8 | %e
> Z £ 5 £ B BE 28 £ E | 5 g% &g
S EE B & | % £E EE & | 2 | g  EH B¢
22z " FSEZ5 7| % g |EslE
o =9
E ﬁ E' < =E- & -9 = 5 =
T- = = > ) g | =
@) %) & N M
@]
3 6 3 108 34 0 0 34 74 0 0 74 3au

Cankrt-ITetepOypr
20 r 27255



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)

24.05.05 VInTerpypoBaHHbIe CUCTEMbI jleTaTe/IbHBIX annaparoB
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:

IICK-3/23 — cnocobHOCTL  pa3pabaThlBaTh  MPOTrPAMMHO-aJITOPUTMUYECKOe — oDecrieueHue  ijist
KOMIUIEKTYOLIMX U3/e/Ti OOPTOBOTO PaJiio3/IeKTPOHHOTO 000PY0BaHus JieTaTe/TbHbIX arapaToB

OTIK-2 — crocobHOCTh TMOHUMAaTh TPUHIMIBI paboThl COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJOTHHA U
WCTO/b30BaTh X JJIs pelleHus 3aa4 rnpogeCcCUOHaIbHOU fesTeTbHOCTH

OTIK-9 — crmocobHOCTh pa3pabarhbiBaTh aNTOPUTMbI W KOMIIBIOTEPHBIE TMPOTPAMMbI, TPUTOJHBIE IS
MPaKTHUUeCKOro NprMeHeHust

DopMHUPOBaHUIO KOMITETEHLIMI CITY)KUT AOCTYKEHHUE C/IeyHOLINX pe3y/bTaToB 00pa3oBaHus:
IICK-3/23
3HAHUA:
(YHKI[MOHATBHBIX BOSMO)KHOCTEH U HampaB/IeHU pa3BUTHSI CUCTEM Pa3pabOTKU armapaTHOro U
MPOrpaMMHOT0 00ecrieueHusi BCTPOeHHBIX MUKPOKOHTPOJIIEPHBIX CUCTEM;;
YMeHUs:
UCITI0JT30BaTh KOMITBIOTEPHbIE TEXHOIOTMY Pa3pabOTKH amnmapaTHO-TIPOrpaMMHOTO 00ecrieueHust
MUKPOKOHTDOJIJIEPHBIX CUCTEM;;
HaBbIKU:
MPOEKTUPOBAHKS 37IEMEHTOB arapaTHO-TIPOrPaMMHOT0 00ecTriedeHHs] MUKPOKOHTPOJIJIEPOB C
WCTIO/Th30BaHHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TeXHOJIOTHIA..
OIIK-2
3HAHUA:
Cpe/iCTB MPOEKTUPOBAHKS U OT/IaIKK TIPOrPaMMHOTO 0becriedeHu st MUKPOKOHTPOJIIEPHBIX CUCTEM;
YMeHUs:
C03/1aBaTh, OTJIAKUBATh U 3aMUCHIBATh B MAMATh paboure MporpaMMbI /il MUKPOKOHTPOJITIEDPOB;;
HABbIKU:
WICTI0/Ib30BaHUsI CPeACTB OT/Ia[KH MPOrPaMMHOr0 00ecIieueHusl.
OIIK-9
3HAHUA:
METO/Ibl U CPe/ICTBA Pa3pabOTKU arOPUTMOB U KOMITGIOTEPHBIX POTPAMM, ITPUTOJHBIX JIJIsT
MPAKTUYeCKOT0 TPUMeHeHWsi B CUCTeMax VIIpaBjieHWs JeTaTe/JibHbIMU — arapataMi W X
MO/IeJTPOBaHUS;

YMeHus:
paBpa6aTbIBaTb aJITOPUTMBI U KOMITbHOTE€PHBIE ITPOTPaMMBI C UCITI0/Ib30BaHUEM COBPEMEHHBIX
TeXHOJIOTUi TMIpOrpaMMHMPpPOBAHNA U CPEACTB aBTOMAaTHU3adl|lK;;



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa AIINMTAPATHO-UH®OPMAIIMOHHOE OBECIIEYUEHUE
MUKPOITPOLTECCOPHBIX CUCTEM sB/sieTcst AUCIUI/IMHON 005i3aTe/IbHOM YacT 6/10Ka 1
MpOrpaMMbI ITOATOTOBKM MO Haripa/ieHuto 24.05.05 UHmezpuposaHHble cucmembl Jemame/ibHbIX annapamos.

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

CopneprkaHue VCLIATITUHEI SIBJISIETCSI OCHOBOM JUTSE OCBOEHUsI JVCITATITVH
MUKPOITPOIIECCOPHBIE CPE/ICTBA, IPOEKTUPOBAHUE UHTEI'PUPOBAHHBIX CUCTEM
JIETATEJ/IBHBIX AIIITAPATOB, ITPOEKTUPOBAHUE IINU®POBBIX CUCTEM HA II/IUC,
IMPOI'PAMMHOE OBECITEYEHUE CUCTEM PEAJIBHOT'O BPEMEHMN.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

e OIIK-1 — criocobeH NpUMeHSITh eCTeCTBeHHOHAYUHble U 00I1{eMH)KeHepHbIe 3HaHUs], MeTO/bl
MareMaTU4yeCcKOro aHanar3a U MoZle/IMpOBaHKsl, TEOPeTUUECKOTO U SKCIIePUMeHTaIbHOTO UCC/le/|0BaHUS
[U1s1 pellieHNsI MH)KeHePHbBIX 3a/iau IpodeCcCOHaIBHOM JesaTe/lbHOCTH

e OIIK-2 — CniocobeH MOHMMaTh TPUHLIUITBI PA00THI COBPeMEHHBIX MH()OPMaIMOHHBIX TeXHOIOTHI U
WCII0/Tb30BaTh MX /IS PelleHus 3a7ad podecCHoHaMBHOM AesaTelbHOCTH

¢ OIIK-9 — CniocobeH pa3pabarsiBaTh aJTOPUTMBI M KOMITbIOTEPHBIE TTPOTPAMMBI, TIPUTOHbIE /IS
NIPaKTUUeCKOro NIpUMeHeHHs!

¢ TICK-3/23 — CnocobeH pa3pabaTbiBaTh IPOrPaMMHO-a/ITOPUTMHUECKOe obecrieueHye /st
KOMIUTEKTYIOIIMX M3/e/Mi 60pPTOBOTO Pafivo3/IeKTPOHHOTO 000PY/[0BaHKS JIeTaTe/IbHBIX arrapaToB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. KoMnb10TepHbIe TeXHOIOTHH NPOEKTHPOBAHMSA
MHKPOKOHTPOo/I1IepHbIX cucteM (MKC). 1.1 ®yHKUMH, TPUHLMIIBI TOCTPOEHHS,
3 6 MEeTO/MKa HUCI0/Ib30BaHUs KOMITbIOTEpPHBIX TexHOsornit. 1.2 CoBpeMeHHbIe 14 2 2 12 20 20 20
KOMITbIOTEpHBIe TexHosoruu (cpezpl paspabotku) IAR, FlowCode, Keil MDK-ARM,
STM32CubeMX.
Paspen 2. Apxutektypa MKC. 2.1. Cocrap annapaTHO-IporpaMMHOT0O
3 6 obecreyennst MKC. 2.2. CtpykTrypa MUKpokoHTpo/uiepoB (MK). 2.3. OcobeHHOCTH 16 4 4 12 0 0 20
MK ARM. 2.4 MukpokoHTposutepsl STM32.
Paspen 3. IIpoekTrpoBanue nporpammuoro obecneuennss MKC B cpeae
pa3paborku FlowCode. 3.1. Cpeza pa3pabotku nporpamm FlowCode. 3.2.
Pa3paboTka porpaMMHOro obecrieyeH st C TTOMOL{bIO0 rPadUUecKoro si3bIKa CPefbl
3 6 FlowCode. 3.3. TlepeBog, c rpaduueckoro s3bika Ha s13blk Cu. 3.4. Mcrionbs3oBaHue 48 18 18 30 40 40 30
JIOTIO/IHUTE/TbHOM MHCTPY-MeHTa/IbHOM MaHesy A5 NOAK/IoueHNs: iepedepruitHbIX
YCTPOWCTB.
Paspen 4. IIpoekTHpoBaHHe NPOrpaMMHo-annaparsoro obecneuenuss MKC B
cpeaax paspa6orkn STM32CubeMX u Keil MDK-ARM. 4.1. Cpeza pa3paboTku
STM32CubeMX. 4.2. PaspaboTka 31ekrprueckoii cxembl MKC B cpese
3 6 STM32CubeMX . 4.3. Pa3paboTka nporpaMMHOro obecreueHust B cpefie 30 10 10 20 40 40 30
STM32CubeMX. 4.4. TTogxmouenue 6ubnuoreku HAL. 4.5. Pazpaborka
niporpaMMHoro obecrieverus B cpezie Keil MDK-ARM.
Bcero 3a 6 cemecTp 108 34 34 74 100 100 100
Bcero no gucuuninHe 108 34 34 74 100 100 100
3.2. AyATOPHBII NPAaKTUKYM
Oo0neMm,
Ne Homep u HariMeHOBaHMe pa3jie/ia JUCIUIITAHBI Tema TMPaKTHHUECKOTo d
n/n P pasjiena ey 3aHATHA yA-
qadacoB
3HAKOMCTBO C KOMITbIHOTEDHBIMH
Pazpen 1. KoMribtoTepHbIe TEXHOMOTUN MPOEKTUPOBAHUS
1 TeXHOJIOTUSIMA 2
MUKPOKOHTpoJiepHbIX cucteM (MKC).
nipoekTupoBanus MKC.
N3yuenne arnaparHo-
2 MPOrpaMMHOTO 00ecCreueHus 2
Pasgen 2. Apxurektypa MKC. MKC.
3 3HAKOMCTBO CO CTPYKTYpOM 2
MK, MK APM, STM32.
4 W3yuenue nopsizika paboThI B ’
cpene FlowCode.
5 Pa3pa60TKa HpOCTOﬁ )
riporpaMmebl B cpefie FlowCode.
6 TecTupoBaHue 2
[TepeBog nporpamMmel €
7 rpaduueckoro si3eika FlowCode| 2
Ha s3bIK CH.
8 Pa3pgen 3. IIpoeKTHpoBaHMe MPOrpaMMHOTO obecrieueHrsi  |3HAKOMCTBO C JIOTIOJTHUTE/TbHOMN 2
MKC B cpezie paspaborku FlowCode. VMHCTPYMEeHTa/IbHOM TIaHebio.
9 HO/:[KHI—OIIEHI/IE CBeTOAMO0B 1 )
KHOIIOK.
10 [MoxkmoueHue 1AGPOBBIX ’
WHAUKATOPOB.
IToakmroueHvie
11 MOTEeHLIMOMEeTPHUYECKOTO 2
JaTyrKa.
12 Pabota c npepbIBaHUSIMHU. 2
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13 |Pa3pen 4. IlpoekTrpoBaHue MpoOrpaMMHO-aIapaTHOro W3yueHue mopsifka paboTsl B 2
obecnieuennst MKC B cpefjax pa3pabotku STM32CubeMX |cpene STM32CubeMX.
1 Keil MDK-ARM. Pa3paboTKa 371eKTprdeCKoit
14 cxembl MKC B cpepe 2
STM32CubeMX.
15 Pa3paboTka IporpamMmsl B )
cpepe STM32CubeMX.
16 W3yuenue nopsizika paboThI B )
cpene Keil MDK-ARM
17 TecTupoBaHue 2
Bcero 3a 6 cemecTp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HauMeHOBaHHe pa3jesia JUCHUIIMHBI Copep)kaHue yueOHOro 3aiaHus Obrew,
n/n 4acoB
Pazpen 1. KoMribtoTepHbie TEXHOIOTUN N3yuenue ripeyCMOTPEHHBIX
1  |OpoeKTHMpOBaHWS MUKPOKOHTPOJ/IEPHBIX CUCTEM MpOrpaMMOH AUJaKTUYeCKUX eIUHHL] 12
(MKC). 110 peKOMeH/lyeMOH JIhTepaType
V3yueHue nipe/jyCMOTPEHHBIX
2  |Pasgen 2. Apxurektypa MKC. MpOrpaMMoN JUJaKTHUYeCKUX e/[UHUL] 12
0 peKOMeH/lyeMOMi iuTeparype
V3yueHue nipe/jyCMOTPEHHBIX
3 MpPOrpaMMOM AUJaKTUYECKUX eIUHHL] 20
Paznen 3. TIpoekTHpoBaHue NIPOTPaMMHOTO TI0 PeKOMEH/lyeMOii JiuTeparype
4  |obecneuenuss MKC B cpeze pa3pabotku FlowCode. |[Togrotoeka K TeCTHPOBAHHUIO 4
5 [ToaroToBka oTyeTa Mo MPakTUYeCKOMY 6
3a/laHuI0
V3yueHue nipesyCMOTPEHHBIX
6 TIpOrpamMMoil TUAAKTHYeCKUX eJUHUL] 10
Pa3pen 4. IIpoexTHpoBaHye NpOrpaMMHO- 110 peKoMeH/1yeMoii IuTepaType
- |armaparHoro obecneuennsst MKC B cpeax [OAMOTOBKA K TeCTHPOBAHIIO P
paspa6otku STM32CubeMX u Keil MDK-ARM. A p
8 [ToaroToBka oTueTa Mo MpakTUueCKOMY 6
33/JaHUI0
Bcero 3a 6 cemecTp 74
4. ®OPMbI KOHTPOJISA OCBOEHUA NNCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1/12(3| 4 |5| 6 |7(8 9 10 |11| 12 |13|14| 15 16 | 17
6 TexK P Otu.mo I13 | AP TexkK TexkK | P | 3au.

YcnoBHble 0003HaYeHVS:

P — nuarHocTuueckasi paboTa;

TexK — BOIPOCH! /1 TeKYLLero KOHTPOJIS;

Ortu. 1o I13 — oTUeT 1o npakKTUUeCKOMY 3a/jaHUIO;
3a4. — 3aueT.

TeKymui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe HHTePBaJIbl B

crenyromux Gopmax:
[TMarHocTuyeckasi pabora;

BOIIPOCHI /14 TEKYILEro KOHTPOJIA;
OTYET I1I0 ITPaKTU4Ye€CKOMY 3aJdHHIO.

HpOME)KYTO‘lHaH dTTecTalud rMpoBOAUTCA B Cl)OpMaXZ

3a4yeT.
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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. . [IpoekTrpoBaHue arrapaTHbIX ¥ IPOrPaMMHBIX CPeJCTB MUKPOIIPOLIECCOPHBIX CUCTEM.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2018, 82 3ks.

3. C. A. JloceB. . MuKpormpolieccopHble CUCTeMBI M ycTporicTBa. CI16.BI'TY "BOEHMEX" um. 1. ®.
YctunoBa, 2019, 41 3k3.

4. C. A. JloceB. MukporipoueccopHsle cuctembl. CI16.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2012, 118
3K3.

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

6. C. A. Jloces. . IIpoekTripoBaHue anmnapaTHbIX U IPOrPaMMHBIX CPeZCTB MUKPOIIPOLIeCCOPHBIX CUCTEM.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2018, 371. pec.

7. C. A. Jloces. . Mukpornporjeccopssie cuctembl. CI16.BI'TY "BOEHMEX" um. [1. ®@. YctuHOBa, 2012,
3J1. 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

ducuunivHa AITITAPATHO-UH®OPMAIINOHHOE OBECIIEYEHUE
MUKPOITIPOIIECCOPHBIX CHUCTEM sBiseTcs [AWUCLUIUIMHON o00s3aTe/IbHOM YacTtd Oyoka 1
MporpaMMbl TIOATOTOBKHU 110 Haripap/eHuto 24.05.05 MHmezpuposaHHble cucmembl JemamesabHbiX annaparmoes.
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:
TTCK-3/23 criocobHOCTL pa3pabaThiBaTh MPOrPaMMHO-aITOPUTMUYECKOe ODecreueHre [yl KOMIUIEKTYIOIIUX
n3zienuii 60OPTOBOTO PAZIMO/IEKTPOHHOTO 000PY/I0BAHUS JIeTaTe/IbHBIX arnapaTos;
OIIK-2 croco6HOCTh TMOHWUMAaTh TIPUHLMIBI PabOTEl COBpEMEHHBIX WHGMOPMAIIMOHHBIX TEXHONOTHMH U
WCII0/1b30BaTh UX AJis pellieHusi 3ajjau npodeCcCHOoHaNIbHOM /1eaTeNbHOCTY;
OITK-9 crocobHOCTh pa3pabaThiBaTh aJTOPUTMBI W KOMIIBIOTEPHBIE TIPOTPaMMbl, TIPUTOAHBIE IS
MPaKTUYeCKOTr0 [PYMeHeHUsl.

Co,qepmaHHe AUCLUIT/IMHBI OXBAThIBAE€T KPYI' BOIIPOCOB, CBA3daHHBIX C CO3[JaHHWEM TIIpOTPaMMHOI0 U
aliriapaTHOT o obecrnieueHus MUKPOKOHTPOJIJIEPHBIX CUCTEM.

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAUTCS B IUCKPETHbIE BpeMeHHble MHTepPBaJIbl B
cnenyrommx ¢popmax:
e /WarHocTuueckas pabora;
e BOMPOCHI AAJIs TEKYILIero KOHTPOJIS;
*  OTYET I10 NMPAaKTHUECKOMY 3aJaHHI0.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
* 3aueT.

OOm1as TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUMJIHHEL
Tpe/lyCMOTPeHBI ITpakThJecKue 3aHaTHs (34 4.), camocTosTe/bHas paborta crygeHTa (74 4).
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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 prn?{ZN;KOCTB’
Pa3pen 1. KoMnbloTepHbIe TeXHOJIOTHH NPOEKTHPOBAaHUA MUKPOKOHTpo UIepHbIX cucteMm (MKC).
C. A. Jloces. . [IpoekTipoBaHMe anmaparHbiX U
M3y HeHHe Py CMOTPEHHBIX MIPOrPaMMHBIX CPe/ICTB MUKDPOIPOLIeCCOPHBIX CUCTEM:

M CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2018
MPOrPaMMOH JH/AKTHYeCKHX (Bejente, payien 1) 12
iﬁ?gH;HOePeKOMeHAYEMOH C. A. Jloces. . MUKpoOIpoLieCCOpHble CUCTEMBI U

patyp ycrpoiictsa: CIT16.BI'TY "BOEHMEX" um. [I. ®.
Yerunosa, 2019 (Beenenue, naboparopsasi pabora Nel)
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)
Wtoro no pa3aeny 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. . MUKpoMNpoLieCCOpHBIE CPeICTBA:
SJMHHI] TI0 PEKOMEH/IYeMOi CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2009 20
uTeparype (BeChb TEKCT)
C. A. Jloces. . IIpoekTrpoBaHue anrnaparHbIX U
MPOTrPaMMHBIX CPe/ICTB MUKPOMNPOL|eCCOPHBIX CUCTEM:
IToaroToBKa K TeCTUPOBAHUIO CII6.BI'TY "BOEHMEX" um. 1. ®. YctuHosa, 2018 4
(pazmen 1)
TTOAroTOBKa OTYETa 110 C. A. JloceB. . MUKpoONpoLIeCCOPHbIE CUCTEMBI:
IPAKTHUeCKOMY 3aJaHHUIO CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2012 6
(BeChb TEKCT)
Wrtoro no pa3zeny 3 30
Paspen 4. IIpoekTHpoOBaHNe NporpaMMHo-anmnaparHoro obecrieuenusi MKC B cpegax pa3padoTku
STM32CubeMX u Keil MDK-ARM.
N3yueHue npeyCcMOTpPeHHBIX
TpOrpamMMoi JUAaKTH4YeCKUX
e JMHHL] 110 PeKOMeHyeMoii C. A. Jloces. . IIpoekTrpoBaHMe anmnapaTHbIX 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.

12
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Paspen 1. KomnerorepHsbie
TeXHOJIOTUH MPOEeKTHPOBaHUA Borpocet A
3 6 14 2 2 12 20 | 20 | 20 TeKyLero
MHUKPOKOHTPO/IJIEPHBIX CUCTEM KOHTpOI
(MKC).
Bonpocs! ans
3 6 |Pa3pen 2. Apxutekrypa MKC. | 16 4 4 12 0 0 20 TeKyILLero
KOHTPOJISA
Ortuet 1o
Paspen 3. IIpoekTupoBanue MpaKTU4eCKOMY
3 g [MPOrpaMMHOro obecneueHust 48 18 18 30 | 40 | 40 | 30 3a/laHuIO,
MKC B cpeae pa3padoTKu Bormpocs! gnis
FlowCode. TeKYIL[eTO
KOHTPOJISI
Pazpgen 4. IlpoekTupoBanue Oruer o
TPAKTUYECKOMY
NporpaMMHO-anImapaTHoro SaIAHMIO
3 6 |obecneuennsa MKC B cpeaax 30 10 10 20 40 | 40 | 30 Bon'qocm ’J'IH
paspabdorku STM32CubeMX u Tei e1f)
Keil MDK-ARM. Y
KOHTPOJISA
Bcero 3a 6 cemecTp 108 | 34 34 74 | 100 | 100 | 100
Bcero nmo aucuuinHe 108 | 34 34 74 | 100 | 100 | 100
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Kputepuu oneHuBaHus

IICK-3/23

Ne 1

Ne 2

Ne 3
No 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 10

Ne 1

Ne 2

Ne 3

No 4

Bonpocbl omKkpbimozo muna:
ITpepbiBaHUs UCIIOMB3YETCS AJI .. ...

ITpu HacTpolike TaiiMepa-cueTyrka He0OXOAUMO YKas3arh .....

MK ARM paboTator C .... —pa3psifHbIMHU JaHHBIMH.
CemucerMeHTHbIM UHANKATOP MOJK/I0UYaeTCA K ...

ITpu 3ajaHMM CBOMCTB CHTHAA MpepbiBaHUsl He0OX0UMO YKa3ark. ...

ITpn HacTpotiKe aHanoro-LudpoBoro mpeobpasoBaresisi 3aJa€TCH. ..

Cetoguop noakmouaercss K MK uepes .....

151 3aKuranys CBeToAnoa, aHog, KOToporo nogkmoueH Kk MK, a karog — K 3emie, Ha
BbIxog, MK Hazio nojars ...

Ipeasenurens 4acTOTHI ...... YacTOTy UMITY/IbCOB.

BHyTpeHHMe cUrHasbl MpepbIBaHKs MOTYT IMOCTYIIATD OT .....

Bonpocb! 3akpbimo20 muna:
ITporpammupoBaHye Kakux HHTepdeiicoB nogaepsxusaet cpena Flow Code?

1. SPI

2. 12C

3. Centronics
4. CAN

Kakue nepudepuiinbie ycrpoiictBa MK yka3aHbl B TIaHE/H [JOTIOJTHUTETBHBIX
KoMIToHeHTOB cpeibl Flow Code?

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

Uepe3s kakoe mnepudepuiiHoe ycTpolicTBO nojkmouaroTcst K MK aHasioroBsie jaTuvkuy?
1. TatiMep-cueTurK
2. Ananoro-1udpoBoii mpeobpa3oBareib

3. ITudpo-aHanorosiii npeobpa3oBaresb

Uepe3 kakoe mnepudepuitHoe ycTpoicTBo nogktouaroTcst K MK tudpoBsie jaTuiku?
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OIIK-2

Ne 1

Ne 2

1. TaliMmep-cueTurkK
2. IlocnefoBarenbHbINA OPT
3. [NapannenbHbIN MOPT

Uepe3 kakoe meprdepuitHoe yCTPONCTBO MOJK/II0Ua0TCI K MK AaTUMKu € 4aCTOTHBIM
BBIXOJIOM?

1. Taiimep-cueTumK
2. [apannenbHbI MOPT
3. [TocnemoBarebHBIN TTOPT

Kakoe niepucepuiinoe ycrpoticteo MK ucrnosnb3yercst st peanu3saruu [IHM-
perynsitopa?

1. ITocenoBarenbHBIN TTOPT
2. ITudpo-aHanoroelii mpeobpa3oBaresb
3. TaliMep-cUeTUrK

Uepe3 kakoe mepurdepuitHoe yCTPOMCTBO MOK/I0UYa0TCs K MK aHa/ioroBbie
UCIIO/THUTETbHBIE YCTPOMCTBA?

1. Taiimep-cueTumK

2. [NocnefoBarenbHbINA OPT

3. [TapannienbHbIN TOPT

4. ITudpo-aHaI0roBbIN ITpeobpa3oBaTe/ib

Kakue BHeIIIH/e yCTPOWCTBA yKa3aHbl B TIAHE/TH JOMOTHUTEIbHBIX KOMIIOHEHTOB CPe/ibl
Flow Code?

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

Kakue criocobs1 ncnonb3ytores B MK fij1s1 peanu3aliiy BpeMeHHOM 3a/IEPXKKH?
1. [TporpaMMHBIH
2. AnmapatHblii

3. [IporpammHo-anmapaTHbIi

Kakue nepudeputiiabie ycrpoiictBa MK UCIosnb3yr0OTCs AJ1st U3MepeHuUs AJTUTeTbHOCTH
BXOZIHOT'O UMITy/IbCa?

1. Tatimep-cueTurK
2. KoHTposnep npeprsIBaHUA
3. [locnefoBarenbHbINA MOPT

Bonpocbl omkpbimoz2o muna:
Kakue KoMIbHOTEPHBIE TEXHOIOTMU UCIIONB3YIOTCA 1 otiazku 110 MIT cucrem?

Kakasi KoMIIbloTepHast TEXHOJIOTHS TIpe/IHa3HaueHa Jyist oTaaaku 110 uznenvid hupmbl
STMicroelectronics?

Kakue 3asaun peliaeT KOMIIblOTepHast TexHojoruss MPLAB?

st uero npeaHasHaueH omiaguuk ST-Link?
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I'me HaxoAATCS KOMaH/B! peAaKTHPOBaHUs TeKCTa B riporpamMe Flow Code?

Kakue komanzp! nporpamMmel Flow Code ucrnonb3yroTcst A1st OT/1aIKy IIPOrPaMMBbI?

[1711 yero ucrosnb3yeTcsl TEKCTOBBIN pefjlakTop B mporpamme [AR?

Kak BbI3BaTh MeHIO [ijIs1 HACTPOUMKHM IepHhepUHOT0 YCTPOMCTBA B ITPOrpaMMe
STM32CubeMx?

s dero npesHasHaueHs! ratsl Discovery?
B kakom nyHkTe MeHto niporpammbl Keil MDK-ARM npor3BoguTCsi HaCTpOWKa
pefakropa Koza?

Bonpocsbl 3akpbimoz2o muna:
[Tporpamma MPLAB wrcnonb3yeTcs 415 OT/IaiIKU M KOMITWISILIMA [IPOrpaMM,
pa3paboTaHHBIX B .....

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

I'paduueckuii untepdeiic Keil MDK-ARM Bktouaet B ceds ...

1. Pepgakrop Koza
2. OTnaguuk
3. MeHe)xep NakeToB

Ecyu B mporpamme STM32CubeMx K/MKHYTH MBIIIIKOW Ha Bxo/l MK, K koTopoMy
TIOAK/IIOUEHO Hy)KHOe nepr¢epuitHoe yCTPOMCTBO, TO MOSIBUTCA ...

1. indopmarius 06 ycTpoicTBe
2. MeHI0O HaCTPOWKH yCTPOKCTBA
3. IMoxckaska o criocobe HaCTPOMKH yCTPOMCTBA

Ecymu B nmporpamme STM32CubeMx KMKHYTH MBIIIKOW Ha BXoz MK, K KoTOpoMy He
TIOJK/IFOUEHO HY)KHOE NepU(epritHoe YCTPOMCTBO, TO TOSBUTCS ...

1. Kop, orbku
2. Ilopckaska o Bxoge MK, K KOTOpOMY MOJK/TIOUE€HO HY)KHOE YCTPOMCTBO
3. Yka3aHue Ha JIOMyIIeHHY0 OLIUOKY

[n1s oTnagKuy nporpaMMel B noriaroBoM pexkume B cpefie Flow Code ncrnonb3yroTest
KOMaHJpHI ....

1. Ilar BHYTpb
2. O6X07, BLITTOTHEHHS
3. Bo3Bpar

Komangp! otnagku nporpammsl B cpefie Flow Code HaxofsiTCsl B ITyHKTE MEHIO ...

1. Chip
16



Ne 7

Ne 8

Ne 10

OIIK-9

Ne 2

Ne 3

No 4

Ne 5

Ne 7

Ne 8

Ne 9

Ne 10

2. Edit
3. View

Komange! pabotel ¢ MK B cpefie Flow Code HaxosTCsl B TyHKTe MEHIO ....
1. Chip
2. Edit
3. View

OcHoBHasi THCTpyMeHTa/bHast TlaHe b cpefibl Flow Code cofiep XUt KOMaHJH .....

1. PegakTrpoBaHus TeKCTa
2. TpaHCaS1UM MPOTrPaMMBbl
3. PaboTkI C oAmporpaMMaMu

ITporpammusbie komrioHeHTs! ADC u LSD pacrionioxkeHs! B ..... cpefisl Flow Code.

1. TTaHese JONOMHUTENBHBIX KOMIIOHEHTOB
2. lncTpy™MeHTanbHOM TlaHesie
3. MeHto

ITporpammHble koMIoHeHTHI Input 1 Loop pacronoxkeHsl B ..... cpesibl Flow Code.

1. OCHOBHOM MHCTPYMEHTAa/IbHOU MaHeIn
2. TTaHesie IOMOTHATE/IBHBIX KOMIIOHEHTOB
3. lHCTpyMeHTabHOMU TaHesie POrpaMMHBIX KOMIIOHEHTOB

Bonpocbl omKpbimozo muna:

Kaxkasi cpeia pa3paboTKy UCTIONB3yeT rpauuecKuii SI3bIK AJIs IOCTPOEHUsT O/I0K-CXeM
aJITOPUTMOB?

Ha kakux si3pikax rotoBuTcs rporpamma B cpefie Flow Code?

Kakue cpefibl UCITO/IB3YIOTCS 111 pa3paboTKu nporpaMmmHoro obecrieuenuss MK ¢
sapom Cortex-M?

I'me B cpene pa3pabotku Flow Code HaXofsSITCs TPOrpaMMHbIE KOMITOHEHTBI?

Kakast cpezia ucrionb3yetcs zijist pa3pabotku nporpamm st MK PIC?

Yro HaxoauTcs B ocHOBHOM MeHi0 Flow Code?

Kakue KomaH/IbI COZiep>KaTCsi B 0CHOBHOM MHCTPyMeHTa/ibHOM naHenu Flow Code?

B kakoit bubmoteke STM32CubeMx cofiep>katcs ipaliBepbl TieprUQepUiHBIX
YCTPOWCTB?

Hns kakux MK ucrnionb3yetcsi cpega Keil MDK-ARM?

Kakas cpezia pa3paboTKu IporpaMm OpHeHTHUpPOBaHa TOMbKO Ha STM32?
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Bonpocbl 3akpbimoeo muna:
ITynkT File ocHoBHOTO MeHt0 Flow Code comepxur ........

1. Onepauuy pejakTHpOBaHuUs IIPOrpaMM
2. Oneparuu paboThI C OATIPOrpaMMaMU
3. Orneparuu c aityiamu

B mnarke Projects 6ubnuoreku HAL Haxomares ...
1. [IpatiBepsl nepudepuitHbIX yCTPOHCTB

2. IIpumepsl ucronb3oBanus MK STM32
3. Bubnuoreku A5t pabotel ¢ USB-MOpTOM, paiioantiapaTtypou U T.h.

ITporpammHbie KomioHeHTHI cpefbl Flow Code HaxogsiTcs B ...

1. OCHOBHOM MHCTPYMEHTAa/IbHOU [aHeIn
2. MeHto
3. IHCTpyMeHTaIbHOM MaHe u

B manenu gononHuTebHBIX KoMmoHeHTOB Flow Code HaxogsTcs .....

1. Ananoro-umdpoBoii peobpa3oBaresib
2. BrIkjrouaTennb
3. Hukn

C ToMOIIIbI0 POrpaMMHOTO KOMTIOHeHTa Interrupt opraHusyoTcs .. ..

1. BetBnenus
2. Lkl
3. IlpepbiBanus

B Hauase paboThbI B cpe/ie CO3/laHHsI TIPOTPAMMHOTO MTPOAYKTa He0OXOANMO yKa3aTh ...

1. ms npoekrta
2. Mogens MK
3. SA3BIK IPOrpaMMUPOBaHUS

[Monyuennyto ¢ nomoieio Flow Code mporpaMmy MOXKHO OT/Ia[iUTh B CPEJE .....

1. MPLAB
2. PICC Lite
3. PICKkit

INapameTpsI porpaMmHbIX KoMIioHeHTOB cpefibl Flow Code 3azatoTcsiB ...

1. ITognporpamme MACRO
2. InanoroBoM OKHe
3. lHcTpyMeHTanbHOH aHenu

B cpene STM32CubeMx B okHe ¢ uzobpaxeHrieM MK yKka3biBaeTcs ...
1. [Tepeuens nepudepuiHbIX MOAy/Iei

2. Criucok mMozeneit MK
3. Ims nipoekTa

B cpeme STM32CubeMx ncmonb3yoTcst 6UOIHOTEKH. . ..

1. CMSIS
2. HAL
3. MPLAB
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