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«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
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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
MUKPOIIPOIIECCOPHBIE YCTPOVICTBA CUCTEM YITPAB/IEHUS

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

Iuctunmsaa MUKPOIIPOIIECCOPHBIE YCTPOMCTBA CUCTEM YIIPAB/IEHUS sensercs
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
TOJITOTOBKHU T10 HarpaBeHuto 15.03.06 MexampoHuka u pobomomexHuUKa.

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
B KOHTaKTHOIi ¢hopme g o
® 5 =
TR
a = ik El
= o = 5 @ =g
E QO s 2 i & E(, =B
I E HanMeHoBaHHe pa3s/ie/IoB H JUAAKTHYECKHX eJHHHUI] =) E g &g ] & 2
= = 2 d £ | EE| E¢ 2
<] B
o Q 7} e X e o
A B | g2 | &% 9
g = O & -
= ]
O
=
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
TeXHOIOrMM POK3BOACTBA MUKPOCXeM M MHTeTPaIbHBIX Mporieccopos. 1.7 O6iwas cTpykTypa
9/1eKTPOHHbIX CHCTEM YTIpaB/IeHHsl.
Pazpen 2. TexHosoruu nuppoBbIX nmpoueccopos. 2.1 Turbl LMGPOBLIX NMPOLecCOpoB. 2.2
4 7 Cocras 1 pexxumbl paboTel MUKporporieccopa. 2.3 Knaccudukanus apxutektyp. 2.4 12 6 6 0 6 10
Apxurektypa ARM. 2.5 Ilponeccopsi 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 ArnmaparHble 6/10KH MUKPOKOHTPO/LIEpoB ceMeiictBa STM32F4. 3.4 CuicteMa TaKTHPOBaHHUS 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 MUKDPOKOHTpOJIIepax cepuut 1986. 4.2 MUKPOKOHTpoJL1eph! cemeiicTa 1986BES. 4.3 8 6 6 0 2 20
ArnmapatHble 6710KH MUKPOKOHTPOJI1epoB cemelicTBa 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 1 HauMeHOBaHHe Oo0nemMm,
Tema naﬁopaTopHoro MNPpaKTHKyYMd
n/n pa3aesia JUCITUITI/IMHBI dyJA. 4dCoB
1 Brok ananoro-tmgpoBoro npeobpasosanust (ALIT) 4
CHUI'Ha/IOB MUKDOKOHTpOJI/IEpa
7 Pazpnen 3. MUKPOKOHTpO//IEpEl  |3HAKOMCTBO € QyHKLMSIMU O/10Ka BBOJja-BbIBOA 2
cepumn STM32. MHUKPOKOHTPOJI/IEPA. BbIBO,Z[ AWCKPETHBIX CUT'HAJ/IOB
3 3HaAKOMCTBO C Cl)YHKL[I/IHMI/I 6/10Ka BBO/la-BbIBOJd 4
MUKPOKOHTPOJI/IEPA. BBO,EL AUCKPETHBIX CUTHAJ/IOB
4 3HaKOMCTBO c bubmoTekort HAL v yTrMTOM 4
Paspen 5. IlpoekrupoBanue STM32Cube MX
5 MHKPOIIpOLI€ CCOPHBIX CUCTEM. bnok YHUBepCaJIbHOI'O CHHXPOHHO-aCMHXPOHHOT'O 3
rnpuemoriepegaTyrKa
Bcero 3a 7 cemecTp 17
3.3. CamocrosiTenbHas padora crygenrta (CPC)
Homep u
Ne HauMeHOBaHHe Oo0neM,
CO]:[EP)KHHI/IE y'—I86H01"0 3a/ldHUA
n/n pas3jena 4JacoB
AUCITUIT/THHBI
1 YcBoeHMe OCHOBHBIX ITOHSITHH U OTIpe/ie/IeHUi MUKPOTIPOLeCCOPHOM ’
Pasgen 1. OcHOBBI ~ |T€XHHKHU
MHKDOIPOLIECCOPHOM N3yuenne ncTopuy pa3BUTHS BBIUMCIUTETBHON TEXHUKH,
2  |TeXHUKHU. COBPEMEHHBIX U TepCIIeKTHBHLIX HallpaB/IeHHI pa3BUTHS 4
MUKPOTIPOI[eCCOPHOM TeXHUKHU
3 Pa3,£[e11 2. YcBoenue CBEAEHI/Iﬁ O TUIIaX L[I/I('prBbIX mponeccopos, COCTaBe U )
TexHonoruu peXXrumMax pa6OTbI MUKPpOIIpo1eccopa
4 YcBoeHue cBefieHHH 00 apxuTeKTypax LU(POBBIX MPOLIECCOPOB, UX 4
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1(POBBIX [IOCTOMHCTBaxX U HeJ0CTaTKax
MPOLIECCOPOB.
5 IMonyueHye MpaKTUYeCKUX HABBIKOB 110 MPOrPAMMHUPOBAHHIO O/10Ka 7
BBOZIa-BbIBO/]a MUKPOKOHTPOJI/Iepa. BbIBOJ, IUCKPETHBIX CUTHA/IOB
IMomyueHye PaKTUYeCKUX HABBIKOB 110 POTPAMMHUPOBAHHIO O/10Ka
6 a"asoro-1pdposoro npeobpaszoranus (AIITT) curHanos 4
Pa3zen 3. MHUKPOKOHTpOJ1/1epa
v MUKpPOKOHTpO/IIephl |V3yueHe OCHOBHBIX CBeJIeHU 0 MUKPOKOHTpoJiepax cepur STM32, 4
cepuu STM32. MUKPOKOHTpOJI/Iepax cemeiictea STM32F4
8 V3yueHre OCHOBHBIX CBeZieHU 00 armaparHbiX 010Kax 4
MUKPOKOHTPOJIJIEpoB ceMetictea STM32F4
9 ITosyueHre TIPAaKTHUECKUX HABBIKOB T10 TIPOrPAaMMUPOBaHUIO O/10Ka ’
BBOZIa-BbIBO/Ia MUKPOKOHTpOJI/IEpa. BBOA, JMCKPETHBIX CUTHAIOB
10  |Pa3gen 4. N3yueHne 0CHOBHBIX CBe/leHUI 0 MUKPOKOHTpOJIepax cepuu 1986 1
11 MWUKPOKOHTPOJIIEPHI |3yyeHKe anmnapaTHbIX 6I0KOB MUKPOKOHTPOJIEPOB CeMelCTBa 1
cepuu 1986. 1986BES
12 YcBoeHUe CBeZleHU 0 MUKPOIIPOLIECCOPHBIX CUCTEMaX MeXaTPOHHBIX 4
U poOOTOTEXHUUECKUX YCTPOWCTB
N3yueHne WCTIOMHUTENBHBIX YCTPOMCTB U METO/OB yTIpaB/ieHUs UMH,
13 HU3MepUTETbHBIX YCTPOUCTB (JATUMKOB) U METO/IOB 00paboTKM 10
uHGopMalyH, UHTepdeHCcoB CBA3M U CMIOCOO0B UX MOCTPOEHHUS
Pazgen 5. "
14 [[poekruposatue HonyquUHe MIPAaKTUUEeCKUX HABBIKOB 110 pabore ¢ bubmiorekori HAL u 4
yrunmutort STM32Cube MX
MUKPOITPOLIeCCOPHBIX
15 |cucrem. IMomyueHye TpaKTHYeCKUX HABBIKOB 110 POTPAMMHUPOBAHMIO O/10Ka 4
YHUBEPCA/ILHOTO CUHXPOHHO-aCUHXPOHHOI0 IpHeMonepeaTymKa
CucTemarusaliyis 3HaHUi 110 pa3zenam: OCHOBBI MUKPOIIPOL|ECCOPHOM
16 TeXHUKH, TeXHOMoruy UQpOBIX MTPOLIeCCOPOB, MUKPOKOHTPOJLIEPEI 5
cepuu STM32, MukpokoHTposisiepsl cepur 1986, TIpoekTupoBaHue
MHUKPOMNPOLECCOPHBIX CUCTEM
Bcero 3a 7 cemecTp 57
4. ®OPMBbI KOHTPOJII OCBOEHUSA TNCLUITIVINHBI
CEMECTP HEJEJ/IN CEMECTPA
1/2/13) 4 |5 6 7 8 (9/10 11|12 13|14 | 15 | 16 17
7 Tect OP | Tecr | JIP ap JIP JIP | Tect | AP | pud. 3au.

YeiioBHbBIe 0003HAUCHUS:

e JIP — aparHOCTHUeCKasi paboTa;
e Tect — TecrT;
¢ JIP — naboparopHas paboTa;

o mud. 3au. — auddepeHIIMPOBaHHbBIN 3aUeT.

Tekymuii KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBaJbl B

ciefyroumx popmax:
e /WarHocTuueckas pabora;
* TeCT;

e jyaboparopHas pabora.

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. . MukpornpoijeccopHbie cuctembl. CTT6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2012,
5J1. pec.

5. C. A. Jloces. . ITpoekTrpoBaHue WHGOPMAIIMOHHO-YTIpaBstonux cucreM Ha 0aze TTK. CIT6.BT'TY
"BOEHMEX" um. . ®. YctuHosa, 2003, 3. 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/ — Dnekrponnasi bubmoreka BI'TY "BOEHMEX" um. [1.®.YcTrHOB —
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. ITpoekTop;
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 paboueli mporpaMme JUCIHTLTHHBI
MUKPOITPOIIECCOPHBIE YCTPOUCTBA CUCTEM YIIPAB/IEHUST

AnHoTanusa paboueii nporpaMMsl

Muctyniuaa MUKPOITPOITECCOPHBIE YCTPOVICTBA CUCTEM YITPAB/IEHUSA sensieTcs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
MOATOTOBKK M0 HampaejeHuto 15.03.06 MexampoHuka u pobomomexHukd. JIACLMIUIMHA peanu3yeTcs Ha
tdakynerete M WubopmauyonHeix u ympaenstoimmx cucteM BI'TY "BOEHMEX" um. .®. YcruHOBa
kadeapoit U8 CUCTEMBI ITPUBOZIOB, MEXATPOHUKA Y 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:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
* TeCT;
e s1aboparopHas paboTa.

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 paboueli mporpaMme JUCIHTLTHHBI
MUKPOITPOLIECCOPHBIE YCTPOUCTBA CUCTEM YIIPAB/IEHUS

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.

HaumeHoBaHue padoThI Pexomenjiyemas 1uTeparypa prn?{?éKOCTb’
Pa3pen 1. OCHOBBI MUKPOTIPOLI€CCOPHOM TeXHUKH.
. " C. A. JloceB. . MuKponpoLeccopHble
YcBoeHUe OCHOBHBIX MOHSITUN U OMpefiesieHui cuctembr: CII6.ELTY "BOEHMEX" 1. 5

MHKPOTPOLIeCCOPHOH TeXHHUKM . ®@. YcruHoga, 2012 (Beezenue, . 1)
B.I. T'yces, FO. M. I'yces. . DnekTpoHUKa

. Y MUKPOIIPOLIeCCOPHAs TeXHUKa: M.
V3yueHrie NCTOPUY PAa3BUTHS BHIUMCTATETbHOMN KuoPyc, 2018 (8,9)

TEXHUKH, COBPEMEHHBIX U TIePCIIEKTUBHBIX
HarpaB/ieHUH pa3BUTUSI MUKPOIIPOLIeCCOPHOM

C. A. Jloces. . IIpoexTipoBanue 4
MH(OPMALIMOHHO-YTIPaB/ISFOLUX CUCTEM

TEXHIKH Ha Gase I1K: CI16.BI'TY "BOEHMEX"
um. 1. ®. Ycrunosa, 2003 (1-4)
Wroro no pa3geny 1 6
Pa3pen 2. TexHosiornu u¢)poBbIX MPOIECCOPOB.
YcBoeHue cBefleHHH 0 TUTaX LU(POBBIX C. A. Jloces. . MuKponporLieccopHble
MPOLIeCCOPOB, COCTaBe 1 PeXXUMax paboThl cuctemsr: CII6.BI'TY "BOEHMEX" um. 2
MUKpOIIpoLieccopa ,[[ d. yCTI/IHOBa, 2012 (2)
. B. T. T'yces, FO. M. I'yceB. . DneKTpoHUKa

YcBoenue cBejjeHnii 00 apxUTeKTypax HUGPOBBIX |y MpKpOIPOLeCCOPHAs TeXHUKA: M. 4
TMIPOLIECCOPOB, UX JOCTOMHCTBAX U HeJ0CTaTKax KuoPyc, 2018 (8, 9)

Wroro no pa3geny 2 6

Paspen 3. MukpokoHTpoJuiepsl cepuu STM32.
[TosmyueHne pakTH4eCKUX HABBIKOB I10
MPOrpaMMHPOBAHUIO O/10Ka BBOZ|a-BBIBOZA

O. A. TlanexoBa. . OCHOBBI 2
MUKPOKOHTpOJI/Iepa. BbIBOJ, IMCKPETHBIX NPOrPaMMHPOBAHHS Ha s13bIKe CH:
CUTHAJIoB CII6.BI'TY "BOEHMEX" um. [I. ®.
[TonyueHre MpakTUUeCKUX HaBBIKOB I10 YeruHoBa, 2016 (1-7)
MporpaMMuUpOBaHHIO 6HOKa aHaJIOFO-L[I/chpOBOFO H. C. C]IO6OA3HH. . MeTOﬂI/IquKI/Ie 4
npeobpasosanusi (ALII) curnanos yKa3aHUs I10 BbINIOJIHEHUIO
MHUKPOKOHTDOJI/1€pa naboparopHeIX pabot Ha 6a3e
N3yueHue 0CHOBHBIX CBeJIeHUN O oTnazouHoM maatel STM324291-EVALL:
MUKDPOKOHTpOJ/IIepax cepuu STM32, CII6.BI'TY "BOEHMEX" um. [1. ®. 4
MUKPOKOHTpOJiepax cemeiictBa STM32F4 YctrHoBa, 2018 (1-5)
M3yueHrie OCHOBHBIX CBe/IeHMii 06 arnmapaTHbIX C. A. Jloces. . IIpoekTipoBaH¥e
0/10Kax MUKPOKOHTPOJIEPOB CEMENCTBA arrapaTHbIX M IIPOrpaMMHBIX CPEJICTB 4
STM32F4 MHKPOMPOLIECCOPHBIX CUCTEM:
[TonyueHre pakTUUeCKUX HaBBIKOB I10 CII6.BI'TY "BOEHMEX" um. [1. ®.
MIpOrpaMMHpPOBaHuUI0 0/10Ka BBOJA-BBIBOJA Yerurosa, 2018 (1-3) 2

MUKDPOKOHTpOJUIepa. BBOJ, AUCKPETHBIX CUTHAJIOB
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.
YcBoeHMe CBefleHUI 0 MUKPOMPOLIe CCOPHBIX
CHCTeMax MeXaTPOHHBIX U POOOTOTeXHUUECKUX 4
YCTPOMCTB
V3ydeHne NCNIOMHATENBHBIX YCTPOMCTB U METOZ0B
yTpaB/IeHUs] UIMH, U3MepUTe/bHbBIX YCTPOICTB C'}X“HOCQB"BAHFPOHPOHQCCOPHBE
(maTuMKOB) ¥ MeTOZI0B 00paboTKM MHpOpMaLy, | CHCTEMBI H"yCTPOHCTBa: CII6.BI'TY 10
uHTepdelicoB CBs3U U CrIOCOOOB X TIOCTPOEHUS BOEHMEX" um. 1. @. YcruHosa, 2019
[MomyueHue TpakTHYeCKUX HaBBIKOB 110 paboTe ¢ H.C. Cro6o 3(1-2)M 4
oubmiorekoit HAL u ytunuroii STM32Cube MX T ABH. . MIETOIITHECKHE
yKa3aHWs 0 BBITIOTHEHUIO

[TonmyueHne NpakTH4eCKUX HABBIKOB IO naBopaTopHbIX paboT Ha Gaze
nporpaMmMmnpoOBaHUIO 6J10Ka YHUBEPCAJIBHOTO OTHaAOLIHOﬁ miathl STM324291-EVAL1: 4
CHMHXPOHHO-dCMHXPOHHOTI'0O IMpreMoriepeariyrika CII6.BT'TY "BOEHMEX" um. ,Z[ D.
Cucremarusanys 3HaHUM 110 pasgenam: OCHOBEI YeruHoBa, 2018 (6-7)
MUKPOIIPOLIeCCOPHOM TeXHUKH, TexHomornuu
LM POBBIX MPOLeCCOPOB, MUKPOKOHTPOJIIEPHI 5
cepuu STM32, MukpokoHTposieps! cepyu 1986,
IIpoekTrpoBaHre MUKPOIPOLIECCOPHBIX CUCTEM

Wroro no pa3geny 5 27
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IIpunoxenue 3
K paboueli mporpaMme JUCIHTLTHHBI
MUKPOITPOLIECCOPHBIE YCTPOUCTBA CUCTEM YIIPAB/IEHUS

®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

* TeCT;

¢ 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.

Tect
7151 3aueTa MPOXOyKAEHUSI KOHTPOJIBbHOI0 MEPOIIPUATHS THIIA "TeCT" CTy[eHTy HeoOX0oaAuMOo HabpaThb
6osiee 70% MpaBULHBIX OTBETOB.

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

AyauTopHbIe <
3aHATHA B & & E
g -
KOHTAaKTHOMH 5 @ s g g %
dopme =8 25 T
B 2 - &
= o 58 5§ &O
8 g HauMeHoBaHue pa3/je/ioB U h ’§ = [ & E oNe)
E = JUJaKTHUeCKNX eJUHHLY &) o s | & g, e : S E EB
3 "5 §EE g8 =
| 8E| 2¢ = J
&) T A% ®a 1N o)
Q| = |g8|oa] S
8 : e
g Tk
= @)
4 7 Paspgen 1. OcHoBBI 3 12 6 6 0 6 10 Tecr
MHUKPOINPOL[eCCOPHOI TEXHUKU.
4 - Pa3pen 2. TexHosioruu nu()poBbIX 1 6 6 0 6 10 Tecr
NpoLeccopoB.
Pa3zgen 3. MUKPOKOHTPOJL/IEPBI
4 7 cepun STM32. 36 | 20 | 10 10 16 30 Tect
4 - Pa3gen 4. MUKPOKOHTPOJL/IEPBI 8 6 6 0 7 20 Tecr
cepuu 1986.
Paspgen 5. IlpoekTupoBanue Tecr,
4 | 7 A€ o. 1P p 4 | 13 6 | 7 | 27 30  |/TaGopatopHas
MHUKPOIPOI[eCCOPHBIX CUCTEM.
pabora
Bcero 3a 7 cemectp 108 | 51 | 34 17 57 100
Bcero no AucIuIUInHEe 108 | 51 | 34 17 57 100
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Kputepuu oneHuBaHus

IICK-1.5
Bonpocbl omkpbimozo muna:
Ne 1 CKO/IBKO IUCKPEeTHBIX 3HaUeHWH BbIAA6T 8-pa3psiAHblil ABOMYHbINA ALITT?

Ne 2 B FreeRTOS co3panbl JBe 3a/lauk C pa3HbIMU IPUOPUTETAMU, COZiep Kalljue
OeckoHeuHbIe TIUK/IBI Oe3 may3. Kak rmpu 3TomM oHM OyyT paboTaThb?

Ne 3 Ecnu TakTOBYIO KHOTIKY TIOAK/TFOUNTE C OIHOM CTOPOHBI K JIUHUM +3,3 B, a ¢ Apyroii —
HaMpsIMyto K HO)KKe MHUKPOKOHTPOJI/IEPA, TO KaK HE0OXOJIMO HACTPOUTD €€ TIOATKKY
[I71s1 KODPEKTHOT'O CYUTHIBAHUSI COCTOSTHUSI KHOTIKU?

Ne 4 YKa)KrTe yroj B 27IeKTPHUeCKUX TPaZlycax Mex/y CMeHOW KOMOVHAL[Y TT0Ka3aHUi TPEX
JaTurkoB Xosiia B OeCKO/IIEKTOPHOM /IBUTaTe/ie TIOCTOSIHHOTO TOKa.

Ne 5 Ecmm A = 0b1001 (1001 — B JBOMYHOM CUCTEME CUUCIEHHS), TO UeMy Oy/ieT paBHa
repeMeHHasi A TIOCJie BBITIOJTHEHUS CJIeTyOIel CTPOUKY KO/la Ha SI3bIKe
niporpammupoBanusi Cu? HamuimTe 1mojpoOHEIM OTBET C XO/I0M peIlleHusl.

A=3<<1;
Ne 6 Kak Ha3biBaeTcs cpesia komnaHuu ST /151 IpOrpaMMUPOBaHUsI MUKPOKOHTPOJIIEPOB
STM32 c nomotisio 6nbmuorek HAL?

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

Ne 9 CucTeMHBIN TaliMep HaCTPOeH TaKMM 00pa3oM, UTO BLI3bIBaeT IpephiBaHKe C YaCTOTOM
1000 T'u. Harmmre kof o6paboTumka storo npepeiBadus (SysTick_Handler) u
T10/1b30BaTe/IbCKOM (DYHKIIMY 3a/lepKKH, KoTopasi Oy/leT 0CTaHaB/IMBaTh BBITIOJHEHHEe
NIPOrpamMMBbl Ha YKa3aHHOE BpeMs B MC.

Ne 10 YeMm omyiuaeTcst paboTa BHIBOZIA MUKPOKOHTpOJIIepa B pexkuMax Push-Pull u Open-
Drain?
Bonpocsbl 3akpbimozo muna:

Ne 1 ITouemy B OBM wucnonb3yeTcs 4BOMUHAS CUCTEMa CUMC/IEHUS?

1) Ona 6osiee ynobHa /ijis uesioBeKa
2) Ona yrIpoIrjaeT armapaTHyio opranusanuio 3BM
3) OHa yBenMumMBaeT CKOpocTy pabotsl AJTY

4) OHa 5KOHOMHUT TamMsiTh IBM
Ne 2 MUKpPOKOHTpOJIJIEp — 3TO:

1) CHeI_[I/IaJ'[I/BI/IpOBaHHaF{ MHKpOCXeMd, ITpeJHa3Ha4Ye€HHasdA /14 MOCTPOEHMsA YCTpOﬁCTB
Yy1ipaB/ieHHs TeEXHUYe€CKNMU 00BeKTaMHU U TEXHOI0IUe CKUMH rnponeccamMu

2) YcTpoICTBO ynpaB/eHHs C MasbIM KOJIMUeCTBOM KaHa/IOB BBOZa-BbIBOZA
3) MasiorabapyTHBINM TIPOMBIIIJIEHHBIA KOMITHIOTED

4) TIporpammMupyeMasi Jorideckasi MHTerpajbHas cxema, pabota KOTOpPO# OTIMCHIBAeTCSs
Ha CIlelida/IbHOM $I13bIKe OIMCAHUs anraparyphl

Ne 3 YKa)kuTe MopsiI0K YacToT paboThI IPOLIECCOPOB COBpeMeHHbIX TTK:
1) Eaunaniiet KT
2) Epunutis MI'g
3) Eqununp I'Th
4) Equnauiiel T
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Ne 5

Ne 6

Ne 7

Ne 9

Ne 10

CorocTaBbTe MOOGUTOBLIE OMEPAIy ¥ UX TIPUMEHeHHe |71l U3MeHeHHs! perfCTPOB
MHUKPOKOHTpOJL/Iepa:

HU
2) U1

3) Ucknrouatorriee UJIA

A) VluBepTripOBaHue HYKHBIX OUTOB
B) YcraHoBKa Hy>KHBIX OUTOB B 1

B) Copoc Hy>kHBIX 6UTOB B 0
Kakue A3bIKH ITPOrpaMMUPOBAHMST IIPEUMYITIeCTBEHHO MTPUMEHSTIOTCS /11 HallMCaHHsT
MPOrpaMM, 3arpy’kaeMbIX B MUKPOKOHTPOJLIED?

1) Cu u [Tackanb
2) ITackanb 1 accembiiep
3) Java u C#

4) Cu u accembiep

OpuH gatuvk Xossia B 6eCKOIJIEKTOPHOM JIBUTaTesie TIOCTOSTHHOTO TOKA BhIJIAET
JIOTUUECKYI0 e[JUHULY B TeUeHHE:

1) ITo/1I0BHHBI 3/IEKTPUUECKOT0 000poTa
2) 60 3/1eKTpruuecKux rpa/lycoB MOBOpPOTa
3) IonoBMHBI MeXaHUUYeCKOTO 06opoTa

4) OpHOro MeXaH|UueCKoro obopoTa
FreeRTOS — 3T0:

1) JTrobasi cBoO0/Has oreparvoHHasi CHCTeMa peabHOrO BpeMeH!
2) CBobo/Hast oriepariioHHast CUCTeMa peaibHOr0 BpeMEeHU KOMITaHUK Amazon
3) OneparnvoHHass cUCTeMa 00I1[ero Ha3HaueHust koMmraHuu Microsoft

4) BecriatHasi oriepaljioHHasi CHCTeMa peajbHOTro BpeMeHU Kommadnu Keil

MuHuMasbHas BeJTMUMHA aHAJIOrOBOT0 CUTHAJA, peobpasyeMasi ¢ moMoiiso AITIT —
3TO ero:

1) Paspeienue
2) Pa3psgHocTb
3) TouHOCTB

4) AHa/IOTOBOCTD
KakoB azipecyemblii 00beM (r3nueCKol TaMsITH TIPY IUHE aJpeca IMIUPUHOU 16 out?

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

4) 16 Mb
[71s1 pellieHys KakMX 3a/ja4y IPUMEHSIIOTCS LU(POBble CUTrHAJIbHbIE TIPOLIeCCOPbI?

16



1) st 06paboOTKM JAHHBIX OT MCTOUHHUKOB LIU(POBBIX CUTHAJIOB
2) Ons iudpo-aHanoroBoro rnpeobpa3oBaHus CUTHAJIOB
3) [ns ananoro-nudpoBoro rnpeobpa3oBaHusi CUTHAIOB

4) st mporpaMMHOM peain3aliiy arOpUTMOB IU(PPOBOM 00pabOTKK CHTHAJIOB
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