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
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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)

15.03.06 MexaTpoHHKa ¥ po0OTOTEXHHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa 18 CUCTEMEI ITPUBOJOB, MEXATPOHUKA "
POBOTOTEXHUKA
Cnob6oa3sii Hukura CepreeBud, K.T.H., JOLIEHT

Kadenpa N8 CUCTEMEI [TPUBOJOB, MEXATPOHUKA U
POBOTOTEXHUKA
KuceneB Anekceil AynekcaHpOBUY, aCCUCTEHT

IIporpamma paccMoTpeHna
Ha 3ace/laHuu Kadepbi-pa3paboTumka
paboueii mporpammel U8 CUCTEMBI ITIPUBOJOB, MEXATPOHUKA U POBOTOTEXHUKA

3aBegytromuii Kadeapoit Craxxkos C.M., f.T.H., ipod.

[Iporpamma paccMoTpeHa
Ha 3ace/laHUM BhIMyCKatoIlel Kadepbl

N8 CUCTEMBI ITPUBOJOB, MEXATPOHUKA 1 POBOTOTEXHUKA

3aBenytommumii kKadenpoii CtaxkkoB C.M., A.T.H., pod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MUKPOITPOLIECCOPHASA TEXHUKA B MEXATPOHUKE U POBOTOTEXHUKE

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-1.5 — crocobHoCThL MPOEKTUPOBATL, MMPOrPpAMMHMPOBATH, OTIAXKWBATb W HACTPAWBATH JJ/IEKTPOHHLIE
6JI0KH U MHKDPOIIPpOLIeCCOPHBIE CUCTEMBI YIIPpAB/JI€HUA Me€XaTPOHHBIMUA U pO60TOTeXHI/Iq6CKI/IMI/I crucreMaMu

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-1.5

3HAHUS:

3HaTh apXUTEKTYpPy COBPeMEHHBIX MUKPONpoLiecCopHbIX cucteM (MIIC);

3HaTh MPUHLUIILI TOCTPOeHUs ¥ QyHKIoHupoBaHust MIIC yripaBieHus TPOCTBIM 0OBEKTOM;

3HaTh METO/bI U CUCTeMbI aBTOMATH3UPOBaHHOTO rpoekTupoBaHust MIIC;

3HaTh MeTO/bl OTJIaJKU U iuarHocTripoBaHusi MIIC;

YMeHUS:

yMeTh pacCUMTHIBAThL XapakTepuctTku MIIC U mondupaTh OCHOBHBIE KOMIIOHEHTBhI WCXOJS U3
TpebOBaHUH pelraeMol 3a7auu;

YMeTb CUHTe3HPOBAaTh anropyuTM pabotsr MIIC;

YMeTh CO3/jaBaTh paboure ¥ TeCTOBbIE TIPOrPaMMBI AJis TPoCThix MIIC;

HABbIKU:

MMeTh HaBbIK pPa3pabOTKH anropUuTMUYECKOTO U TMPOrPaMMHOTO 00ecredeHHss BCTPaMBaeMbIX
MUKPOMPOL|eCCOPHBIX CUCTEM;

VMeTh HaBbIK OT/IaJIKK PAabOUMX U TECTOBBIX MPOrpaMm Jyisi mpocthix MIIC.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucuynmmaa MUKPOIIPOLLECCOPHAS TEXHUKA B MEXATPOHUKE U
POBOTOTEXHUKE siBnisieTcs AUCHUITIMHON YacTH, GopMHUpyeMoii ydaCTHUKaMH 00pa30BaTe/IbHbIX
OTHOIIeHUH 0/10Ka 1, MporpamMMbI MOTOTOBKY TI0 Haripae/ieH0 15.03.06 MexampoHuka u pobomomexHukda.

CogepxaHue AUCLMIUIMHBL SBISETCA JorudyeckuMm npogos/pkeHueM gucuuiuiiH: JIEKTPOHHBIE
YCTPOMCTBA MEXATPOHHbIX n POBOTOTEXHNYECKUX CUCTEM,
ITPOTPAMMUWPOBAHUVE HA SHA3BIKE BBICOKOI'O YPOBHsI, WH®OPMAIIMOHHBIE
YCTPOMCTBA MEXATPOHHBIX 1 POBOTOTEXHUYECKNX CUCTEM.

Copep>XaHue AUCLMIVIMHBI SIBJISIETCSI OCHOBOM [/s1 ocBoeHusi aucuuriyivd: MOJE/IMPOBAHUE
MEXATPOHHBIX CUCTEM, ABTOMATU3ALINAA ITPOEKTUPOBAHUA TEXHO/JIOT'NYECKNX
ITPOIIECCOB.

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

e OIIK-14 — CnocobeH pa3pabaTbiBaTh aATOPUTMbl U KOMITbIOTEPHBIE TIPOrPaMMBl, IPUTOZAHbBIE [JIsT
MPaKTUYeCKOro NPUMeHeHHUs

¢ TICK-1.5 — CriocobeH MpoeKTHPOBAaTh, POrPaMMUPOBATh, OT/IAXKUBATh U HACTPAUBATh /IEKTPOHHbBIE
0/10KM ¥ MUKPOIIPOLIeCCOPHBIE CHCTEMBI yTIPAB/IeH!s] MeXaTPOHHBIMA Y POO0OTOTEXHUYE CKUMHU
cucTeMamu



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyAMTOPHBIE 3aHATHSA N
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Paspen 1. OcHOBBI MHKPOTIPOI[eCCOPHO# TeXHUKH. 1.1 OCHOBHbIE TTOHATHS U OTpe/ie/IeHusI.
1.2 VicTopusi pa3BUTHSL BEIYMC/IUTENBHOM TeXHUKU. 1.3 TIpMeHeHHe MUKPOITPOLIECCOPOB 1
4 7 MUKPOKOHTPOJI1epoB. 1.4 CoBpeMeHHble HarpaB/ieH!s1 Pa3BUTHsI MUKPOIPOLIeCCOPHOM 12 6 6 0 6 10
TexHUKH. 1.5 [lepcrieKTUBHbIe HalpaB/leHHst Pa3BUTHSI MUKPOIIPOLIe CCOPHON TeXHUKH. 1.6
TeXHOIOrMH MPOMU3BOACTBA MMKPOCXeM U MHTerpajIbHBIX MpoLieccopoB. 1.7 Obwiast cTpyKTypa
9/1eKTPOHHbIX CHCTEM YTIpaB/IeHHsl.
Pazpen 2. TexHosoruu nuppoBbIX nmpoueccopos. 2.1 Turbl LMGPOBLIX NMPOLecCOpoB. 2.2
4 7 CocTaB ¥ pexkuMbl paboTsl MUKporpoLieccopa. 2.3 Kiiaccudukanys apxutekryp. 2.4 12 6 6 0 6 10
Apxurekrypa ARM. 2.5 INporeccops! Cortex-M3 u M4.
Paspen 3. MukpokoHTpo/uiepbl cepun STM32. 3.1 OcHOBHbIe CBe/leHUs O
MUKDPOKOHTpOJIIepax cepur STM32. 3.2 MukpokoHTpotepsl cemelictea STM32F4. 3.3
4 7 Arnmaparsble 6J10KH MUKPOKOHTpO/1/1epoB cemelictBa STM32F4. 3.4 Cucrema TakTHPOBaHHsI 36 20 10 10 16 30
W 3aMyCKa, peXKMMbI 3arpy3K1 MUKPOKOHTpOJL/IEpa, CUCTeMa MUTaHUsl MUKPOKOHTpOJIIepa,
cHCTeMa OT/Ia/JKi MUKPOKOHTpOJ1/Iepa.
Paspen 4. MUKpoKoHTpo/iepbl cepun 1986. 4.1 OcHOBHbIe CBeleHHs O
4 7 MUKPOKOHTpOJLIepax cepuut 1986. 4.2 MUKpOKOHTpo/1/1epsl cemelicTBa 1986BES. 4.3 8 6 6 0 2 20
AmnrmnapatHele 610Kk MUKPOKOHTPOJI/IEpOB cemeiicTBa 1986BES.
Paspen 5. IIpoekTHpOBaHHe MHKPOINPOLECCOPHBIX cucTeM. 5.1 OCHOBHbIE CBeJieHUs O
MMKPOMPOLIECCOPHBIX CHCTEMaX MeXaTPOHHBIX U POOOTOTEXHUUECKUX YCTPOKCTB. 5.2
4 7 VicrionHuTe /IbHBIe YCTPOMCTBA M METO/bI yIIpaB/ieHust MMH. 5.3 Vi3MepuTe/bHble yCTpOicTBa 40 13 6 7 27 30
(naruriku) 1 MeTobl 06paboTku rHbopMmaLu. 5.4 ViHTepdeiich! CBA3M U CrIOCOOBI X
rocTpoeHus. 5.5 Bompocs! ocTpoeHust BeHTUILHOTO NpuBoAa Ha ocHoBe MIIC.
Bcero 3a 7 cemecTp 108 51 34 17 57 100
Bcero no gucuuninHe 108 51 34 17 57 100
3.2. JIaGopaTopHbIil NPAKTHKYM
Ne |Homep u HaumMeHOBaHMe pa3jesia Oo0nemMm,
Tema naﬁopaTopHoro NpdKTHKyMd
n/n JAUCITMIIVIMHBI ay/i. 4dCoB
1 3HAKOMCTBO C C])yHKL[I/ISIMI/I 0J10Ka BBO/Ida-BbIBO/d 4
MHKPOKOHTpoJiiepa. bubmuoreka CMSIS
7 Pazpen 3. MUKpPOKOHTpOJ/I/IEPEI 3HaKOMCTBO C arrapaTHBIMU TaliMepaMu 2
cepuu STM32. MHUKpPOKOHTpO/iepa. bubnmoreka SPL
3HakomcTBO ¢ ALIIT MUKpOKOHTposuiepa. buboreka
3 4
HAL. Lludppossie GpuabTpel
4 OHepaHI/IOHHaH CHUCTeMa pea/ibHOI'oO BpeMeHH. 4
Pasgen 5. IIpoekTupoBaHue Unrepdeiic UART
g |MHMKPOMPOLIECCOPHRIX CUCTEM. ITporpamMmupoBaHue rpapuueckoro uHTepgerica. 3
CeHCOpHBIN 5KpaH
Bcero 3a 7 cemecTp 17
3.3. CamocrosiTenbHas padora crygenrta (CPC)
Homep u
Ne HauMeHOBaHHe Oo0nemMm,
CO]J[EP)K&HI/IE y'—I86H01"0 3a/ldHUA
n/n paspena 4acoB
AUCITUIT/THHBI
I/I3yquI/1e HNCTOPUM Pa3BUTHA BBIYMC/IUTETLHON TeXHUKH,
1 |Pasgen 1. OcHOBLI ~ |COBpEMEHHBIX U IIePCIIeKTUBHbIX Halpas/ieHUi pa3BUTHS 2
MHKPOHPOHGCCOPHOﬁ MHKPOHPOHECCOPHOﬁ TeXHUKHU
’ TeXHUKHU. YcBoeHMe OCHOBHBIX TTOHSITHH U OTIpe/ie/IeHU MUKPOTIPOLeCCOPHOM 4
TeXHUKN
3 Pa3,£[eﬂ 2. YcBoenue CBEAEHI/Iﬁ O TUIIaX L[I/Iq)pOBbIX mponeccopos, COCTaBe U 4
TexHonoruu peXXrumMax pa6OTbI MUKPpOIIpo1eccopa
4 YcBoeHue cBefieHHH 00 apxuTeKTypax LU(POBBIX MPOLIECCOPOB, UX 2
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LpOBBIX [JOCTOMHCTBAaX U HeJ0CTaTKax
MPOL{eCCOPOB.
N3yyeHne 0CHOBHBIX CBeIeHUM O MUKPOKOHTpO/uiepax cepur STM32,
5 N 4
MUKDOKOHTpOJIIepax cemerctBa STM32F4
6 V3yueHre OCHOBHBIX CBeZieHUH 00 armaparHbIX 6710Kax 4
MHUKDPOKOHTpPOJ/U1epoB ceMmelictBa STM32F4
v Pazpgen 3. I[TosyueHMe NPaKTHUeCKHX HaBBIKOB 10 TIPOrPaMMUPOBaHUIO O/10Ka 7
MUKpPOKOHTPO/I/IepB! |BBOZIa-BbIBO/Ia MUKPOKOHTPO/UIEPA. BBIBOZ, AUCKPETHBIX CUTHA/IOB
8 cepu STM32. [MomyueHne paKTHYeCKUX HABBIKOB 110 POTPAMMHUPOBAHMIO O/10Ka ’
BBOJla-BbIBOJja MUKDOKOHTpOJI/Iepa. BBOJ, JUCKPETHBIX CUTHA/IOB
[MonmyueHue MpaKTHYeCKUX HABBIKOB 110 IPOrPaMMHPOBaHHIO O/10Ka
9 a"asnoro-1pdposoro npeobpasoBanus (ALITT) curHanos 4
MUKPOKOHTpOJIIepa
10  |Pa3gen 4. W3yueHne 0CHOBHBIX CBeJjeHUH 0 MUKPOKOHTpOJIiepax cepyuu 1986 1
11 MWUKPOKOHTPOJIIEPHI |3yyeHKe anmnapaTHbIX 6I0KOB MUKPOKOHTPOJIEPOB CeMelCTBa 1
cepuu 1986. 1986BES8
12 I[TosyyeHVe MPaKTHUeCKHX HaBBIKOB 110 TIPOrPAMMUPOBAHHIO O/10Ka 4
YHUBEpCAJTbHOTO0 CUHXPOHHO-aCHHXPOHHOTO TIpHeMoTiepeJaryrka
Cucremarusauys 3HaHUM 1o paszienam: OCHOBbI MUKDPOIIPOL|eCCOPHOM
13 TeXHUKU, TexHomoruy LudpoBbIX MPoLieccopoB, MUKPOKOHTPOJIIEDEI 10
cepuu STM32, MukpokoHTposiepsl cepur 1986, IIpoektupoBanue
Paspen 5. MUKPOIIPOLIeCCOPHBIX CUCTEM
IIpoekTupoBaHve 6 6116 S HAL
14 |MKpomporieccopHbIx HOHY‘IEHUI/IE MpaKTUYeCKUX HaBBIKOB MO paboTe ¢ OMOMMOTEKOU 51 4
CHCTEM. ytumurort STM32Cube MX
15 YcBoeHue cBefileHUH 0 MUKPOIIPOLIeCCOPHBIX CUCTeMaX MeXaTPOHHbIX 4
Y poOOTOTeXHIUECKHX YCTPOHCTB
VI3yueHue WCIIOMHUTE/NBHBIX YCTPOMCTB U METOZ0B YIIpaB/eHUsl UMY,
16 H3MepUTETbHBIX YCTPOUCTB (JATUMKOB) U METOZIOB 00paboTKM 5
uH(OpMaLH, UHTeP(dENRCOB CBA3M U CMIOCOO0B UX MOCTPOEHHUS
Bcero 3a 7 cemecTp 57
4. ®OPMBbI KOHTPOJII OCBOEHUSA TNCLUITIVINHBI
CEMECTP HEJE/IM CEMECTPA
112/ 3| 4 |56 | 7 |8 910|111 12|13 |14| 15 | 16 17
7 JIP | OC AP | OC | JIP ap | JIP JIP ocC | Jp JIP, mud. 3au.

YeiioBHbBIe 0003HAUCHUS:

e JIP — aparHOCTHUeCKasi paboTa;

o JIP — naboparopHasi pabora;

e OC — yCTHBI! 0NPOC CTY[€HTOB;

o mud. 3au. — auddepeHIIMPOBaHHbBIN 3aUeT.

TeKyLHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIbI B
ciefyroumx popmax:

e JMarHocTuyeckas pabora;
e jyabopaTopHasi paboTa;

*  YCTHBIH OIPOC CTY/I€HTOB.

IIpome)xyTouHas arrecTanus IIPOBOJAUTCS B hopMax:
e muddepeHMPOBaHHBIN 3ayUeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

—_

. B.I. I'yces, FO. M. I'yces. . DneKTpoHUKa 1 MUKpOIIpoLiecCopHas TexHuka. M.: KHoPyc, 2018, 80 3ks.
. H. C. Cnobop3zsH. . MeToaryeckre yKa3aHusi TI0 BBITIO/IHEHHIO 1labopaTtopHbIx paboT Ha 6ase
oriazouHou mnatel STM324291-EVAL1. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2018, 351. pec.

3. O. A. TTanexoBa. . OcHOBBI ITporpaMmmupoBanus Ha si3bike Cu. CIT6.BT'TY "BOEHMEX" um. /1. .
YctuHoBa, 2016, 311. pec.

4. C. A. JToces. . TTpoekTripoBaHue WHGMOPMAIMOHHO-YTIPAB/ISIONIMX cucTeM Ha 6ase TTK. CTI6. BT TY
"BOEHMEX" um. [l. ®. YcruHosa, 2003, 351. pec.

5. C. A. Jloces. . Mukporiporjeccopssie cuctembl. CI16.5T'TY "BOEHMEX" um. [I. ®. ¥YctuHosa, 2012,
5J1. pec.

6. C. A. Jloces. . [IpoekTrpoBaHue arapaTHbIX ¥ IPOrPaMMHBIX CPeJCTB MUKPOIIPOLIECCOPHBIX CUCTEM.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2018, 371. pec.

7. C. A. JloceB. . MuKpoIporieccopHble cucTeMbl U ycTpotictBa. CIT16.BT'TY "BOEHMEX" um. /1. ®.

YctunoBa, 2019, 311. pec.

N

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIIMHE:
He TpeOyeTcsi.
5.3. Ilepuoguueckue u3gaHus:

1. ABTOMaTH3aLMs IPOLIeCCOB YIpaB/IeHus;
2. TIpo6sieMbI MallTMHOCTPOEHUST U aBTOMAaTHU3al[|H.

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

1. https://library.voenmeh.ru/ — Dnekrponnas 6ubmoreka BI'TY "BOEHMEX" um. /1.®.YcTrHoBa —
dyHgamenTanbHas 6ubmoreka BI'TY «k BOEHMEX» um. [1.®. YCTHHOBA;

2. https://urait.ru/ — O6pa3oBarenbHas maardopma «FOpait». [/t By30B U CCy30B;

3. https://e.Janbook.com/ — 3BC JlaHs;

4. https://www.st.com/content/st_com/en/products/microcontrollers-microprocessors/stm32-32-bit-arm-
cortex-mcus/stm32-high-performance-mcus/stm32f4-series/stm32f429-439.html/ — MK cepuu
STM32F429xx;

5. https://ic.milandr.ru/products/mikrokontrollery_i_protsessory/32_razryadnye_mikrokontrollery/ — MK
cepun 1986xxx.

CoBpemeHHbIe TIpo¢eCcCHOHabHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HairionaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTeKcTOBast 3neKkTpoHHas 6rboTeka Poccuiickoro doHza
(byHIaMeHTa/TbHBIX UCCIIeI0BaHUH.

VHbopMalLMOHHBIe CITPaBOUHbIE CUCTEMBI:

1. Texakcrept — MH(OpMaIMOHHBIN MOPTaI TEXHUUECKOTO Pery/MpoBanusi: HopMel, paBu/ia, CTaHjapThI
PdD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos
cobcrBenHol renepany BI'TY "BOEHMEX" um. [1. ®@. YcTHHOBa;

3. http://www.consultant.ru/- KoncynsraatlIntoc- nvHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.

5.5. IIporpaMMHOe obecrieueHue:

1. Keil uVision.

5.6. b opmalioHHbIe TEXHOJIOTUH:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTUHORBA.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

1. STM324291-EVAL1;
2. Keil uVision.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MUKPOITPOLIECCOPHASI TEXHUKA B MEXATPOHUKE U POBOTOTEXHUKE

AnHoTanusa paboueii nporpaMMsl

Jucuuniza MUKPOITPOIIECCOPHAS TEXHUKA B MEXATPOHUKE n
POBOTOTEXHUKE seiseTcs AUCHUILVIMHON 4YacTH, ()OpMHpPyeMoOii yYacTHHKAMH 00pa3oBaTe/IbHbIX
OTHOIIeHUH 0/10Kka 1, mporpamMMel MOATOTOBKH 110 HaripaeieHuio 15.03.06 MexampoHuka u pobomomexHuUKa.
MucuynnvHa peamusyercs Ha (akysbsrete M ViHbOPMaLMOHHBIX 1 yripasssttolux cuctem BI'TY "BOEHMEX"
M. [1.®. Yerunosa kadeapoit U8 CUCTEMEI ITPUBOJOB, MEXATPOHMKA U POBOTOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1.5 crioco6HOCTh IIPOEKTUPOBATh, IPOrPAMMHPOBATh, OT/IAXKMBATh M HACTPAMBATh 3JIEKTPOHHbIE OI0KU U
MUKPOTPOILECCOPHBIE CUCTEMBI YTIPaB/IeHUsA MEXaTPOHHBIMU U pOOOTOTEXHUUECKUMM CUCTEMaMHU.

CojiepkaHue TUCLUIIMHBI O0XBaTbIBaeT KPYT BOMPOCOB, CBS3aHHBIX C U3yUeHHEM apXUTeKTypbl COBPEMEHHBIX
MUKDOTIPOI[ECCOPOB YU MHUKPOKOHTPOJIJIEPOB, Pa3paboTKON apXUTEKTYPbl MHKPOIMPOIIECCOPHBIX CHUCTEM,
MPOEKTUPOBAHWEM BCTPAaWBaeMOT0 IIPOTPaMMHOTO obecrieueHus, M3y4eHUEM MeTOJOB OT/IafKu W
[IMarHO CTUPOBaHUSI.

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

TeKyIHii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAUTCS B IUCKPETHbIE BDEMeHHbIe MHTepPBAJIbI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
¢ naboparopHas pabora;
®  YCTHBII ONPOC CTY/EHTOB.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
o nmuddepeHI[POBAHHBIN 3aUeT.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
TpeyCMOTPEHBI JIEKIIMOHHBIE 3aHsTHA (34 4.), M1abopaTopHbli npakTHKyM (17 u.), camocTosTe/nbHas pabora
crygenra (57 a).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
MUKPOITPOILIECCOPHASI TEXHNKA B MEXATPOHUKE 1 POBOTOTEXHUKE

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 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.

TpyRoeMKOCTB,

HaumeHoBaHue padoThI PekomeHnjyemas iuTeparypa uac

Pa3pen 1. OCHOBBI MUKPOTIPOLI€CCOPHOM TeXHUKH.
B. T. T'yces, FO. M. I'yceB. . DneKTpoHUKa

N3yueHne ncTopur pa3BUTHS BEIUHCTUTETEHON ¥ MUKPOIIPOL|eCCOPHasi TeXHHKa: M.:

TeXHUKH, COBPEMEHHBIX U MepPCHeKTUBHBIX KuoPyc, 2018 (8, 9) 5
Harpas/IeHUuH pa3BUTHUSA MUKPOIIPOL[ECCOPHOM C. A. Jloces. . IIpoekTnpoBaHe

TeXHUKU MH(OPMAaLIMOHHO-YIIPaB/ISIOIINX CUCTEM

Ha 6aze IIK: CITI6.BI'TY "BOEHMEX"
um. 1. ®. YcrunHosa, 2003 (1-4)
C. A. Jloces. . MukpomnporeccopHble

YcBoeHre 0CHOBHBIX TTIOHATHH 1 OHPEAEIIEHI/Iﬁ

MHKDOTIPOL{eCCOPHO# TeXHUKH cucrembr: CIT6.BT'TY "BOEHMEX" nm. 4
. @. YcruHoBa, 2012 (Besenue, 171. 1)
Wroro no pa3geny 1 6
Pa3pen 2. TexHosiornu u¢)poBbIX MPOIECCOPOB.
YcBoeHue cBefleHHH 0 TUTaX LU(POBBIX B.I. I'yces, 0. M. I'yces. . SnekrpoHyka
TIPOLIeCCOPOB, COCTaBe U peXkKnMax paboTsl ¥ MUKpOTpolleccopHas TexHuKa: M.: 4
MMKpOTpOLieccopa KuoPyc, 2018 (8, 9)
C. A. Jloces. . MukponporeccopHble

YcBoeH#He CBeZieHHit 00 apXUTeKTypax IMMPOBEIX | cycremer: CI16.5TY "BOEHMEX" um. 2
TMIPOLIECCOPOB, UX JOCTOMHCTBAX U HeJ0CTaTKax II. ®. YeruHosa, 2012 (2)

Wroro no pa3geny 2 6

Paspen 3. MukpokoHTpoJuiepsl cepuu STM32.

V3yueHue 0CHOBHBIX CBeZIeHUH O
MHKPOKOHTPO/L/Iepax Cepuut STM32, 0. A. TlanexoBa. . OCHOBBI 4
MUKPOKOHTpOJIIepax cemenctsa STM32F4 NpOrpaMMUpOBAHHUS Ha s3biKe CH:
V3yueHrie OCHOBHBIX CBefleHHI 00 amrmapaTHbIX CII6.5T'TY "BOEHMEX" um. [I. .
6110KaX MUKPOKOHTPOJJIEPOB CeMeHCTBa YeruHoBa, 2016 (1-7) 4
STM32F4 C. A. Jloces. . IIpoekTipoBaHHe
[NonyueHue NpakTHYeCKHX HABBIKOB I10 arrapaTHbIX Y [IPOrpPaMMHbBIX CPeZICTB
MPOrpaMMHPOBAHHIO O/10Ka BBOZ|a-BBIBOZA MHKPOIIPOLIeCCOPHBIX CUCTEM: 5
MUKDOKOHTpOJ/UIepa. BeIBOA JUCKPETHBIX CII6.BI'TY "BOEHMEX" um. [1. @.
CUTHaJIOB YctuHOoBa, 2018 (1-3)
TTonyyeHMe TPAKTHUeCKUX HABBIKOB T10 H. C. Cnob6opssH. . Metopuueckue
MPOrpaMMHPOBAHUIO O/10Ka BBOZ|a-BBIBOZA YKa3aHHUs I10 BbINIOJIHEHUIO 2
MUKDPOKOHTpOJ/UIepa. BBOJ, AUCKPETHBIX CUTHAJIOB HHGOQHTOPHHX pa6or Ha base
TTonyueHHe TIPAKTHUeCKUX HABBIKOB T10 OTMa/0THOM IINIATLI STM32f291'EVAL1:
MPOrPaMMHPOBAHHIO 0/10Ka aHaIOr0-1POBOTO CII6.BI'TY "BOEHMEX" um. [I. ®.
npeo6pasosanust (ALIIT) curnanos Yerurosa, 2018 (1-5) 4
MUKPOKOHTpOJI/Iepa

Wrtoro no pasgeny 3 16

Paspen 4. MukpokoHTpoJ1epbl cepuu 1986.
[
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N3yyeHne 0CHOBHBIX CBeJIeHUN O C. A. Jloces. . Mukponpo1jeccopHsie 1
MUKDOKOHTpOJ/UIepax cepuu 1986 cucremsl: CII6.BT'TY "BOEHMEX" nm.
W3yueHue anmapaTHbIX 6710KOB A. ®. YernHoea, 2012 (1-3) 7
MHUKDPOKOHTPOJ/UIepOB ceMelicTBa 1986BES
Uroro no pa3geny 4 2
Paspen 5. IIpoekTHpoBaHue MHUKPOIPOLIECCOPHBIX CUCTEM.
[MTomyueHue NpaKTHYeCKHUX HABBIKOB I10
MIPOrpaMMHPOBaHUI0 OI0Ka yHHUBEPCaTbHOTO 4
CMHXPOHHO-aCHUHXPOHHOTO TIpHeMoriepeJaryrka
CucreMaTtu3alusi 3HaHUH N0 pa3zgesaM: OCHOBBI
MUKPOIIPOL|eCCOPHOM TeXHUKH, TeXHOI0run H. C. Cnobopasn. . Metopuueckye
LM POBBIX NMPOLeCCOPOB, MUKPOKOHTPOJIIEPHI yKa3saHWA 10 BBINO/THEHHIO 10
cepun STM32, MUKPOKOHTpO/LIepsI cepun 1986, naboparopHeIx pabot Ha base
TIpoeKTUPOBAHHE MHKDOMPOLIECCOPHBIX cicTem | OT/18A0UHOH mathl STM324291-EVALL:
CII6.BI'TY "BOEHMEX" um. [1. ®.
[MonmyueHue paKTHYeCKUX HABBIKOB 110 paboTe ¢ Yernsosa, 2018 (6-7) 4
oubmiorekoit HAL u ytunuroii STM32Cube MX ’
— C. A. Jloces. . MuKponpoLeccopHble
YcBoeHuMe cBefileHNI 0 MUKPOTIPOL|ECCOPHBIX cHCTeMbl 1 yeTpoiicTea: CIT6.BI'TY
CHCTeI\i[aX MeXaTPOHHBIX U pOGOTOTEXHI/I‘IECKHX "BOEHMEX" um. 'Z[ D. yCTI/IHOBa, 2019 4
YCTPOUCTB (1_2)
W3yueHne MCNOMHUTENBHBIX YCTPOMCTB U METOZ0B
yTpaB/ieHUs] UMH, U3MepUTe/bHbIX YCTPONCTB 5
(maruMkoB) U MeTOAOB 00pabOTKU MHpOPMALWH,
HUHTepGheHCOoB CBI3U U CIIOCOO0B UX MOCTPOEHUSI
Wroro no pa3geny 5 27
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MUKPOITPOILIECCOPHASI TEXHNKA B MEXATPOHUKE 1 POBOTOTEXHUKE

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  YCTHBIH OMPOC CTYAEHTOB;

¢ jylabopaTopHasi paboTa;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

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

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

YCTHBII 0IPOC CTY/IEHTOB
711 3aueTa MPOXOKAEHUS KOHTPOJIBLHOI'0 MEPOIIPUSATHS THIIA "yCTHBIN OMPOC" CTYIEeHTY HeoO0X0quMOo
BEpHO OTBETUTH Ha /IBa BOIPOCaA I10 pa3jeny AUCLIUILIMHBI U3 [epeyuHsi BONPOCOB [/1s1 CAMOIIOATOTOBKH.

JIaGopaTopHas pabora

TpeboBaHUsI K COZIEP)KAHUIO OTUETOB TPe/ICTaB/IeHbl B METOAMUECKUX yKa3aHusx. OdopmieHre
MeYaTHBIX OTUETOB T10 JJAO0paTOPHBIM paboTam He MpefyCMOTPeHO. Bce pe3y/bTaThl IpebsBIsSOTCS B
3/1eKTPOHHOM hopme. 3aruta JIP mpesycMarpuBaeT 00CysKeHUe TIOpsi/iKa PellieHus pelyCMOTPEHHbIX ee
TeMaTUKOM 3a/]au, BK/IFOUast IPOBEPKY YCBOEHMSI CTYA€HTOM COOTBETCTBYIOIIUX CBEJIEHUH U3 TEOPHH.

JuddepennppoBaHHbIii 3a4eT

I depeHrpoBaHHbId 3aueT 0hopMIISIETCS N0 CyMMe HabpaHHBIX OaioB, MPeyCMOTPEHHBIX
TEXHOJIOTUUeCKOW KapTo AUCIUIUTMHBIL. [Ipy Hecorlacuu CTyieHTa ¢ Ol[eHKOM BO3MOXKHA Ciada
K/IaCCUUECKOT0 3a4éTa, KOTOPBLIM COCTOUT U3 TEOPETUUECKUX BOITPOCOB U/IH MPAKTUUYECKUX 3a/au 110 TEMaM TeX
pasiesioB TEXHOIOTMYECKOM KapThl, B KOTOPBIX CTY/IeHT Habpas MeHbllle BCero 0a/iioB. 3a MpaBU/IbHbIE OTBETHI
Ha BOTIPOCKI WJIH BBITIO/THEHHE 3a/JaHusT HauucssieTcst 10 10 6asiioB, KOTOpble CYMMHUPYHOTCSI C UMEIOIIUMUCS Y
CTyZieHTa DaslaMu TI0 IAHHOMY pa3/iesly TeXHOIOTMUeCKOU KapThl (TPH 3TOM CyMMa 0asyioB He JI0JDKHA
MIPEeBBIIIATh MAaKCUMAJTBLHBIN Oasit 1o pa3zeny). OljeHKa 3a 3a4éT B K/1aCCUUeCKolH (opMe BLICTaBISETCS TI0
CKOPPEKTHPOBAaHHOM TaKUM 00pa3oM cymMMe 6aJijioB COT/IaCHO TEXHOIOTMUECKOM KapTe JUCIUM/IMHBL
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHMe pa3/ie/ioB U
JAJAKTHUECKUX eJUHHILY

BCEI'O

AyauTopHbIe
3aHATHA B
KOHTAKTHOM

¢dopme

BCEI'O
Jlekipuu
JIaGopaTopHbIi

MNPAKTHKYM

CamocrosiTeibHas
paboTa CTyAeHTOB

dopmupyemas
KoMmneTeHnusA, %

IICK-1.5

HAVMMEHOBAHUE
OIIEHOYHOTI'O CPE/ICTBA

Pazpnen 1. OcHOBBI
MHUKPOINPOL[eCCOPHON TEXHUKH.

12

[
(@)

YcTHbIH
0rpoC
CTY/IEHTOB

Pazpen 2. Texnomoruu nu@poBbIx
NnpoLeccopoB.

12

10

YcTHbIH
0rpoC
CTYZIEHTOB

Pa3pen 3. MUKpPOKOHTpOJ/1/IepbI
cepun STM32.

36

20 | 10 10

16

30

YcTHbIN
orpoc
CTY/IeHTOB,
JTaboparopHast
pabora

Paspen 4. MUKpPOKOHTPOJ/L/1epbI
cepun 1986.

20

YcTHbIl
orpocC
CTYZIEHTOB

Paspen 5. IIpoekTupoBanue
MMKPOIIPOI[eCCOPHBIX CHCTEM.

40

13 6 7

27

30

YCTHBIN
ornpoc
CTY/|eHTOB,
JTabopaTopHasi
pabota

Bcero 3a 7 cemecTp

108

51 | 34 17

57

100

Bcero no AucIUIUINHE

108

51 | 34 17

57

100
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Kputepuu oneHuBaHus

IICK-1.5
Bonpocbl omkpbimozo muna:

Nel B FreeRTOS co3pmanbl gBe 3a7auu C pasHbIMU IPUOPUTETaMHU, COZlep Kaliue
OeckoHeuHbIe LMKIIBI Oe3 may3. Kak rpu 3Tom oHM OyayT paborars?

Ne 2 CKO/BKO IUCKPEeTHBIX 3HaUeHWH BbIAAET 8-pa3psiAHbli ABOoMYHbINA ALITT?

Ne 3 YKakuTe yros B 3/IeKTPUUECKUX IPaZlycax MeXy CMeHOV KOMOMHAIMY TIOKa3aHWH TPEX
JaTurKoB XoJyia B 6eCKOIJIEKTOPHOM JIBUTaTesie TOCTOSTHHOTO TOKa.

Ne 4 Ecnu TakTOBYIO KHOTIKY TIOAK/TIOUNTE C OIHOM CTOPOHBI K JIUHUM +3,3 B, a ¢ Apyroii —
HaMpsIMYyto K HOXKKe MHUKDPOKOHTPOJI/IEPA, TO KaK HE0OXOJIMO HACTPOUTD €€ TIOATKKY
[/ KODPEKTHOI'O CYUTBIBAHUS COCTOSIHUS KHOTIKA?

Ne 5 Kak Ha3eiBaercs cpesja komnanuu ST 111 IpOrpaMMHUPOBaHUs MUKPOKOHTPOJUIEPOB
STM32 c nomoripto bubmorek HAL?

Ne 6 Ecmm A = 0b1001 (1001 — B JBOMYHOM CUCTEME CUUCIEHHUS), TO UeMy Oy/ieT paBHa
repeMeHHasi A TIOCJIe BBITIOJTHEHUS CJIeTyOIel CTPOUKY KO/la Ha SI3bIKe
niporpammupoBanusi Cu? HarmuimTe 1moipoOHBIM OTBET C XO/I0M PeIIleHusl.

A=3<<1;

Ne 7 16-6uTHBIN TakiMep MUKPOKOHTposiepa STM32 TakTupyeTcs ¢ uactoToi 180 MI'tu
cuvTaeT BBepX. Kakue 3HaueHus1 HY>KHO 3aIlCaTh B PETUCTPHI TIPeABAPUTETHHOTO
Jenutesisi (MpeAJenuTesisl) U 3HaUeHUs] aBTOMaTUUeCKO! Tepe3arpy3ku (meprofa),
yT0OBI TakiMep OOHOBJIAICA C YacToToM 2 KI'1], a ero nmepuoj, UMes1 MakCUMabHO
BO3MO)XHOE 3HaueHre? HamuimTe 1oipoOHbIM OTBET C XO/[0M PeIeHusl.

Ne 8 Yem oTmuaeTcst paboTa BbIBOJja MUKPOKOHTpOJIIepa B pexkumax Push-Pull u Open-
Drain?

Ne 9 Yro Takoe ITJIMC 1 B uéM UX OTJIMUMS OT OOBIUHBIX LUPPOBLIX MUKPOCXEM U
MUKDOKOHTPOJIJIEPOB?

Ne 10 CucTeMHBIH TaliMep HaCTPOeH TaKMM 00pa3oM, UTO BI3bIBaeT MpephiBaHKe C YaCTOTOU
1000 T'u. Harmmumre ko o6paboTumka storo npepeiBadus (SysTick_Handler) u
T10J/1b30BaTe/IbCKOM (DYHKIIMY 3a/lepKKH, KoTopasi Oy/ileT 0CTaHaB/IMBaTh BbITIOJIHEHHEe
NIPOrpamMMBbl Ha yKa3aHHOE BpeMs B MC.

Bonpocsbl 3akpbimozo muna:
Ne 1 YKa)kuTe Mopsj0K YacToT paboThI TIPOIIeCCOPOB cOBpeMeHHbIX TTK:

1) Eaunauiist K11
2) Epunutis MTI'g
3) Epunuue I'Th

4) Equnauiist T
Ne 2 [Touemy B OBM ucnosnb3yercs 4BOMYHAS CUCTEMa CUMCIICHUS?

1) Ona Gosiee yno0Ha f/1s1 uei0BeKa
2) OHa yripoljaeT anrapaTHyto opranusanui SBM
3) OHa yBe/IMUMBaeT CKOPOCTH paboTel AJTY

4) OHa 5KoHOMMUT TMamMsTb D BM
Ne 3 MUKpPOKOHTpOJI/IEp — 3TO:

1) Cniellvany3upoBaHHasi MUKpOCXeMa, IipeiHa3HaueHHast /17151 I0OCTPOeHHs] YCTPOCTB
yTIpaB/ieHrs] TEXHUIeCKUMHU 00beKTaMH U TeXHOJIOTHUeCKUMH TPOL{eccaMu

2) YcTpOKICTBO yTipaB/eHus C MajibIM KOJIMUeCTBOM KaHa/l0B BBO/|a-BbIBO/A
3) MasnorabapyTHBII IPOMBILIL/IEHHBIN KOMITBIOTED

4) TIporpammupyemasi Joruueckasi MHTerpasbHasi cxeMa, paboTa KOTOpO#i OIUCHIBAaeTCst
Ha CIelvasbHOM SI3bIKe OMMCAHMS araparyphbl
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Ne 5

Ne 6

Ne 7

Ne 9

Ne 10

Kaxkue s13bIKM IPOrpaMMUPOBaHKS MPeUMYIIieCTBEHHO MTPUMEHSIFOTCS /151 HallMCaHUs
TpOrpamMm, 3arpy’KaeMbIX B MUKPOKOHTPOJLIep?

1) Cu u ITackanb
2) TTackans u accembep
3) Java u C#

4) Cu u accembiiep
CorocTaBbTe TTOOUTOBBIE OTEpPALUN U UX MIPUMEHeHHe [/ U3MEeHEeHHUsT periCTPOB
MHKPOKOHTpOJI/Iepa:

Hu
2) UNA

3) Uckouaroiee UJIN

A) VlHBepTHpOBaHHE HYXXHBIX OUTOB
B) YcraHoBKa Hy>KHBIX OUTOB B 1

B) Cbpoc Hy>kHbIX 6UTOB B 0
FreeRTOS — 3t0:

1) JTrobast ceoGo/iHAs OTepalMOHHas CUCTeMa peajbHOTO BpeMEeHH!
2) CeoboHas orneparjioHHasi CUCTeMa peabHOr0 BpeMeHH KOMITaHuK Amazon
3) OneparroHHas cucteMa 0011ero Ha3HaueHUs Komranu Microsoft

4) BecrinatHas onepaljyioHHasi CHCTeMa peajbHOTro BpeMeHU KommnaHuu Keil

OpuH paTuvk Xosiia B 6eCKOJIJIEKTOPHOM JIBUTATEJIe TIOCTOSIHHOTO TOKA BBIZAET
JIOTUYeCKYI0 eJUHUI]Y B TeUeHUe:

1) ITos10BUHBI /T€KTPUUECKOTO 000pOoTa
2) 60 sneKkTpUUeCKUX rPaZyCoB IMOBOPOTa
3) TTosoBUHBI MeXaHUYECKOTO 000poTa

4) OHOrO MexaHUYeckoro obopoTta
KaxkoB afjpecyemblii 06beM (hr3ruecKol MamMsTy MpH IIMHE aZipeca IMUpuHor 16 out?

1) 16 KB
2) 32 KB
3) 64 KB

4) 16 MB
'Z[JIH pelieHns KakKruX 3a4a4 MPpUMeHA0TCA L[I/ICl)pOBbIe CUTr'HaJ/IbHbBIE l'IpOLIECCOpr?

1) Inst 06paboOTKM AHHBIX OT UCTOUHUKOB I[U(PPOBLIX CUTHAIOB
2) Inst iy po-aHaI0roBoro npeobpa3oBaHys CUTHAJIOB
3) [ns ananoro-tudpoBoro rnpeobpa3oBaHusi CUTHAIOB

4) st mporpaMMHOM peaniu3aliiy airOpUTMOB ITU(PPOBOM 00pabOTKK CHTHAJIOB

MuHMMa/bHas BeJIMYMHA aHA/IOTOBOr0 CHUrHasa, mpeobpasyemast ¢ momoribio AL —
3TO €ro:
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1) Paspeluenue
2) Pa3psHoCTh
3) TouHoCTh

4) AHaJIOTOBOCTD
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