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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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)

09.03.01 VindopmaTvKa U BEIUMC/INTEIbHAsA TEXHUKA
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

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

Kadeznpa 19 CUCTEM YTIPABJIEHVST 1 KOMITbBYOTEPHBIX
TEXHOJIOI'M
PomanoB Cepreii JleoHu10B1Y, K.(¢.-M.H., IOIeHT

Kadenpa 19 CUCTEM YITPABJIEHUS 1 KOMITBFOTEPHBIX
TEXHOJIOT'MU
KynukoB [lenuc bopucosuy, crapiuii npernosasaTesib

[TporpaMma paccMOTpeHa
Ha 3aceflaHny Kadeapbi-pa3paboTumka .
paboueii mporpammel U9 CUCTEM YITPAB/IEHUSI 1 KOMITBFOTEPHBIX TEXHOJ/IOT U

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

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatoIlieit Kadeapsl

19 CUCTEM YIIPAB/IEHUS 1 KOMITIBIOTEPHBIX TEXHOJIOT U

3aBegyromii Kadenpoit 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-1.1 — cnoco6HocTh pa3pabarsiBaTh TpeOOBaHUS 1 IPOEKTUPOBATh IIPOrPaMMHOe 00ecIieueHre

TTCK-1.4 — crioco6HOCThL pa3pabaThIBaTh arrapatHble U POrpaMMHbIE CPeJICTBA aBTOMATH3alMK 00paboTKy
uH(bOpPMalVH U YTIPaB/IeHUs] B TEXHUUECKHUX CUCTEMAX

DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYKEHHUe C/ielyIOLINX pe3y/bTaToB 00pa3oBaHus:

IICK-1.1
3HAHUA:
CpeJiCTB IPOEKTUPOBAHKS 1 OT/Ia/IKK POrPaMMHOT0 00ecriedeHNsi MUKPOKOHTPOJIJIEPHBIX CUCTEM;;
YMeHuUsi:
C03/aBaThb, OT/IAKMBATh U 3allMCHIBATE B MAaMATH paboyrie MporpaMMsl AJis MUKPOKOHTPOJIJIEPOB;;
HaBbIKU:
MICII0/Tb30BaHMUS CPEACTB OT/IaJKU NIPOrpaMMHOT0 obecrieueHus;.

IICK-1.4
3HAHUA:
(yHKLMOHAIBHBIX BOSMOKHOCTEH M HalpaB/ieHWH pasBUTHS CUCTeM pa3pabOoTKH armnapaTHOro U
MPOrpaMMHOTr0 00ecIieueH sl BCTPO@HHBIX MUKPOKOHTPOJIJIEPHBIX CUCTEM;;
YMeHusi:
UCIT0/Tb30BaTh KOMITBIOTEPHBIE TEXHOIOTMY Pa3pabOTKH ammapaTHO-ITPOrpaMMHOTO 00ecTieueHust
MMKDOKOHTDOJ/I/IEDHBIX CUCTEM;;
HABbIKU:
TIPOEKTHPOBAHUS 3JIEMEHTOB allapaTHO-ITPOrPaMMHOT0 00eCrieueH s MUKPOKOHTPOJITIEPOB C
HCII0/Ib30BaHUEM COBPEMEHHBIX KOMIbIOTEPHBIX TEXHOIOT ;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa AIINMTAPATHO-UH®OPMAIIMOHHOE OBECIIEYUEHUE
MUKPOITPOIIECCOPHbBIX CUCTEM siBrsieTcst AUCLUTUIMHON YacTH, GopMupyeMoil yUaCTHUKaMH
o0pa3oBare/IbHBIX OTHOIIEHUH 0/10Ka 1, MporpamMmel MOATOTOBKY 10 HaripaeieHuto 09.03.01 HHpopmamuka
U 8blYUCUMENbHAS. MEXHUKA.

CopneprkaHue JTUCTIVTI/THBI SIBJISIETCSI JIOTHUe CKUM TIPO/IOJDKEHHEM TUCTIATITAH:
NMHO®OPMAIIMOHHBIE TEXHO/JIOTMU W TIPOTPAMMUPOBAHUE, BBEJAEHUE B
NMH®OPMAIIMOHHBIE TEXHOJIOT'UN, NMH®OPMATUKA: OCHOBbBI
IMPOI'PAMMMUWPOBAHUASA.

Copep>xaHue JTUCLUTIIUHBI SIBJISIETCS OCHOBO# ISt 0CBOEHUSsI JIWCLIMIUIVH:

MUKPOITPOOECCOPHBIE CPEACTBA, IIPOI'PAMMHOE OBECIIEYHEHUE CHUCTEM
PEAJIBHOT'O BPEMEHMUN, INTPOEKTUPOBAHUE NMHO®OPMAIIMOHHBIX CHUCTEM,
TEXHOJIOTMYECKASA (ITPOEKTHO-TEXHOJIOTMTYECKAS) ITPAKTHUKA, BBIIIOJIHEHUE "
3AIIATA BBIITY CKHOUN KBAJTU®UKAIIIOHHON PABOTBL.

Hpe,ELBapI/ITGIIbeIe KOMIIeTeHILIH, CCI)OPMI/IPOBEIHHI:IE y 06yqa}0Lueroc51 A0 HadaJ/la u3yueHusd JUCLHUTIIMHBI:

¢ OIIK-2 — CrniocobeH MOHUMATh TIPUHITUIILI pab0Thl COBPEMEHHBIX MH(POPMAILIMOHHBIX TEXHOJIOTHH U
MPOrpaMMHBIX CPeZCTB, B TOM YMC/Ie 0TeYeCTBEHHOT0 MPOU3BO/CTBA, ¥ UCII0/Ib30BaTh UX MPH pellleHur
3a/1au ripoeccroHanbHON JesiTe/IbHOCTH

¢ OIIK-8 — CniocobeH pa3pabarbiBaTh aJTOPUTMbI ¥ TPOTPaMMBbI, TIPUTO/HBIE /IS TPAKTHUECKOTO
TIpUMeHeHUst

¢ OIIK-9 — CrniocobeH 0cBauBaTh METOIMKK HUCITO/Ih30BAaHUS TIPOTPAMMHbBIX CPEJICTB JI/Is PEIIeHHS
MPAaKTUYeCKUX 3a7iau

e [TK-91 — criocobeH K KOMMyHHKaLMX ¥ KOoTepaLyu B M(POBOii cpefie, UCIOIb30BaHMIO Pa3TAYHBIX
1M POBBIX CPEJICTB, MO3BOJISIOIIMX BO B3aUMOAENCTBUM C APYTUMU JHOAbMU JOCTUTaTh MOCTaB/IeHHbIX
esei

¢ [TK-94 — criocobeH K yIpaBieHUI0 HHPOpMaLvel U JaHHBIMH, TOWCKY UCTOYHUKOB MHGMOPMAIVY 1
JIaHHBIX, BOCIIPUSTHIO, aHAJTM3Y, 3alIOMUHAHUIO U Tlepefiade WHGOPMALIMH C UCTIONb30BaHUeM LU(PPOBBIX
Cpe/ICTB, a TaKXKe C MOMOIIIbIO aITOPUTMOB MPU paboTe C TOMyUYeHHLIMU W3 Pa3/TMUHBIX UCTOUHHUKOB
JAHHBIMU C 11e/b10 3¢ QeKTUBHOTO MCTI0/IH30BaHUs TI0/TyuyeHHOW HHGOPMAaLUK AJIs peLleHus 3aa4y

¢ TICK-1.1 — CnocobeH pa3pabaTbiBaTh TpeOOBaHMS 1 TIPOEKTUPOBATh MPOrpaMMHOE 00ecIieueHue



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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Pa311en 1. KOMH]:]OTE]JHI)IE TEeXHOJ/IOTUH NPOEKTHPOBAHUA MUKPOKOHTPO/VIEPHBIX CUCTEM
3 5 (MKC). 1.1 ®yHKLMM, TPUHLUIIBI TIOCTPOEHHUSI, METOAMKA UCITO/Ib30BaHUST KOMITbIOTEPHBIX 14 2 2 12 20 20
TexHo/orui. 1.2 CoBpeMeHHbIe KOMITbIOTepHbIe TeXHO/IOrHH (cpeab! paspabotku) IAR,
FlowCode, Keil MDK-ARM, STM32CubeMX.
Paspen 2. Apxurektypa MKC. 2.1. Cocras annaparHo-nporpaMmHoro o6ecrieuenus MKC.
3 5 2.2. Crpykrypa MUKpoKoHTpo/1epoB (MK). 2.3. OcobenHoctu MK ARM. 2.4. 16 4 4 12 0 20
MukpokoHTposiepsl Atmege328p 2.5. MukpokonTposiepsl STM8 2.6. MUKPOKOHTpOJ/LIephI
STM32.
Paspen 3. IIpoekTupoBanue nporpaMMHoro odecriedeHnst MKC B cpejie pa3paGoTku
FlowCode. 3.1. Cpepa paszpabotku nporpamm FlowCode. 3.2. Pa3paboTka nporpaMMHOro
3 5 obecrieueHust C IOMOILBI0 rpadrueckoro si3bika cpeapbl FlowCode. 3.3. TlepeBog ¢ 48 18 18 30 40 30
rpaquecxoro s13bIKa Ha s13bIK CH. 3.4. Vicrionb3oBaHne AOHO]IHHTQHLHOﬁ HHCpr-MeHTa/’leOﬁ
TIaHe/M 7111 O/K/TFOUeH ] repeepHitHBIX yCTPONCTB.
Paspen 4. IIpoekTup nporp patHoro obecnieuennsi MKC B cpepax
paspadorku STM32CubeMX u Keil MDK-ARM. 4.1. Cpeza pazpa6otki STM32CubeMX.
3 5 4.2. Paszpabotka snekrpuueckoii cxembl MKC B cpezie STM32CubeMX . 4.3. Pazpabotka 30 10 10 20 40 30
nporpaMMHoro obecrieueHus B cpefie STM32CubeMX. 4.4. TTogkntouenne 6ubniorekn HAL.
4.5. Pazpabotka rnporpaMmHoro obecrieuerusi B cpezie Keil MDK-ARM.
Bcero 3a 5 cemecTp 108 34 34 74 100 100
Bcero no gucnuniuHe 108 34 34 74 100 100
3.2. AyANTOPHBIA MPAKTHKYM
OoneMm,
Ne Homep ¥ HauMeHOBaHHe a3/e/id JUCITMII/IMHbBI Tema TPAKTHIECKOTo ayA&
n/m P P 3aHATHSA YA
yacoB
3HAKOMCTBO C KOMITbIOTEPHBIMU
Pazpen 1. KoMribtoTepHbie TEXHOIOTUN MPOEKTUPOBaHUS
1 TEXHOJIOTUSIMH 2
MHUKDPOKOHTpPO/UTepHBIX crcteM (MKC).
ripoektupoBanus MKC.
N3yueHnue arnraparHo-
2 nporpaMMHOIo obecrieueHust 2
Paspen 2. Apxutektypa MKC. MKC.
3 3HAKOMCTBO CO CTPYKTYpOi 9
MK, MK APM, STM32.
4 W3yueHue mopsifka paboTsl B )
cpeze FlowCode.
5 Pa3paboTka npocToit )
nporpammsl B cpezie FlowCode.
6 TecTrpoBaHue 2
HepeBo,a nporpamMmmal C
7 rpaduueckoro si3bika FlowCode| 2
Ha s13bIK CH.
8 Pazgen 3. TIpoekTHpoBaHKe MTPOrPpaMMHOTO 0becrieueHust  |3HAKOMCTBO C ZIOTIOJTHUTETbHOM 2
MKC B cpezie pa3paborku FlowCode. MHCTPYMeHTa/IbHOM TlaHebio.
9 IMogkntoueHre CBETOUOMAOB U 2
KHOIIOK.
10 IMoaxmrouerve TMQPPOBHIX ?
WHOWKATOPOB.
IMogkntouenue
11 MOTEHL[OMEeTPUYE CKOTO 2
[aTurKa.
12 Pabota c mpepbIBaHUAMH. 2
13 |Pa3pen 4. IIpoekTrpoBaHue MPOrpaMMHO-arapaTHOro W3yuenue nopsizika paboThl B 2
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u Keil MDK-ARM.

obecrieuennss MKC B cpefiax pa3pabotku STM32CubeMX |cpene STM32CubeMX.

Pa3paboTka 3/1eKTpuueCcKoi

14 cxembl MKC B cpezie 2
STM32CubeMX.
15 Pa3paboTka IporpamMmsl B )
cpene STM32CubeMX.
16 I/IayquHe; ropsizika paboThI B ’
cpene Keil MDK-ARM
17 TecTupoBaHue 2
Bcero 3a 5 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HauMeHOBaHMe pa3jie/ia AUCHUILIMHbI CopepxaHue yueOHOro0 3aJaHusA Otmew,
n/n 4acoB
Pa3nen 1. KommbioTepHbIe TEXHOIOTUH W3yueHue TIpe/lyCMOTPEHHBIX
1  |DpoeKTHMpOBaHWS MUKPOKOHTDPOJ/UIEPHBIX CUCTEM TporpamMmoit TUAaKTHYeCKUX eJUHUL] 12
(MKQ). 10 peKOMeH/yeMOoM JTiTepaType
W3yueHue 1ipe/lyCMOTPEHHBIX
2 |Pasgen 2. Apxutektypa MKC. TPOrpaMMOi AWJIAKTUUeCKUX eIUHUL] 12
10 peKOMeH/lyeMOM IuTeparype
W3yueHue 1ipe/lyCMOTPEHHBIX
3 MPOrpaMMOM AWJAKTUUeCKUX eIUHUL] 20
Pazpen 3. IIpoekTrpoBaHWe NpOrpaMMHOIO 10 peKOMEH/lyeMOii JiuTeparype
4  |obecneuenuss MKC B cpese pa3pabotku FlowCode. |[ToArotoeka K TeCTHPOBAHUIO 4
5 [ToaroToBKa OTUETA MO MPAKTUUECKOMY 6
3a/IaHHUIO
W3yueHue nipelyCMOTPEHHBIX
6 MpOrpaMMON AUJaKTUUeCKUX eIMHHL] 10
Pazpen 4. TIpoekTrpoBaHue NporpaMMHO- 110 peKOMeH;/lyeMoii TepaType
- |armaparHoro obecneuervst MKC B Cpefiax TT0/|TOTOBKA K TeCTHPOBAHMIO 4
pazpabotk STM32CubeMX u Keil MDK-ARM.
8 [ToaroToBka oTyeTa Mo NMpakTUUeCKOMY 6
3a/JaHUI0
Bcero 3a 5 cemecTp 74
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUITIVINHBI
CEMECTP HEJIEJ/IN CEMECTPA
2 3 6 9 10|11{12/13|14| 15 |16 17
5 TexK P Otu. o I13 | P TexK | IP| Otu. no I13, 3au.

[TMarHocTuyeckasi pabora;
BOIIPOCHI JI/Is TEKYIIIETO KOHTPOJIS;
OTYeT 110 TIPaKTUYEeCKOMY 3a/IaHUIO.

‘YcioBHbIe 0003HAUCHUA:
P — nuarHocTuueckasi paboTa;

TexK — BOIIPOCHI /11 TEKYLL[er0 KOHTPOJIS;

Ortu. 1o I13 — oTueT no npakKTUUECKOMY 3aJjaHUIO;
3a4. — 3aueT.

TeKymmuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOZIUTCS B IUCKPETHbIE BpeMeHHbIe MHTEPBAJIbI B
ciefyroumx popmax:

IIpome)xyTouHas arTecranusi IIPOBOAUTCS B hopMax:
3auer.
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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. http://e.lanbook.com — DBC JlaHs;

2. http://library.voenmeh.ru/jirbis2 — ®yHgamenranbHas 6ubmuoreka BI'TY «t BOEHMEX» um. [1.®.
YCTHHOBA;

3. https://urait.ru — I'maBHas — O6pa3oparesibHas riatdopma FOpaiT. [11s1 By30B U CCY30B..

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.

VHbopMalioHHbIe CTIpaBOYHbBIE CUCTEMBI:
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

HduciunuivHa AIITITAPATHO-UH®OPMAIINMOHHOE OBECIIEYEHUVE
MUKPOITPOLECCOPHbBIX CHUCTEM sBnsieTcs AUCLUIUIMHON YacTH, ¢opMHpyeMoOil ydacTHHKAMH
o0pasoBare/IbHBIX OTHOIIIEHHH 0/10Ka 1, mporpaMMbl MOATOTOBKY 110 Harpasaenuto 09.03.01 HMHpopmamuka
U eblMuUCAUMenbHass mexHuka. [ducturmHa peanusyercss Ha (akynerete M MHQOPMAIMOHHBIX U
ynpasssiiouux cucreM BI'TY "BOEHMEX" um. [1.®. Ycrunosa kadeapoit 19 CUCTEM YIIPABJIEHWSA U
KOMITbFOTEPHBIX TEXHOJIOTUI.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
TICK-1.1 criocobHOCTE pa3pabarsiBaTh TpeOOBaHMS 1 POEKTUPOBATh ITPOrpaMMHOe 06ecrieyeHme;
[ICK-1.4 cnocobHOCTh pa3pabarbiBaTh arrapaTHble W MPOrpAMMHBIE CPEe/CTBA aBTOMAaTH3alluu 00paboTKu
vH(OpMaIVK 1 yrIpaBleHUs: B TEXHUUECKUX CUCTEMaX.

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
JTepaType 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.
C. A. JIoces. . MuKpoIpoLeccopHble CUCTEMBL:
VI3yueHne Npe/yCMOTPEHHBIX CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2012
NPOrpaMMOi JAUJAKTHYECKUX (Beck Texcr) 20
e IVHML] [0 PEKOMEH/IyeMoii OcHOBBI ITporpaMMupoBanus Ha si3bike Cu: CIT6.BT'TY
uTeparype "BOEHMEX" um. [I. ®. YctuHoga, 2006 (Bech TeKCT)
C. A. JloceB. . MuKponpoLieCcCOpHbIe CpefiCcTBa:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2009
IToaroroBka K TeCTHUPOBaHUIO (Bechb 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
Wroro o pasgeny 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
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Paspen 1. KomnerorepHsbie
TeXHO0JIOTMH NPO0eKTHPOBaHHUA Boripocet s
3 5 14 2 2 12 20 | 20 TeKyLero
MHMKPOKOHTPO/UIEPHBIX CHCTeM KOHTDOMS
(MKC). P
Bormpocs! aist
3 5 |Pa3gen 2. Apxurektypa MKC. 16 4 4 12 0 20 TeKyILLero
KOHTDOJISA
Pazpgen 3. IlpoekTupoBanue Ortuet 1o
3 5 |mporpammHoro o6ecneuennss MKC B | 48 18 18 30 | 40 | 30 |mpakTHMYecKoMy
cpee pa3padorku FlowCode. 3a/JaHUI0
Paspen 4. IIpoekTupoBanue
NporpaMMHO-aniapaTHoro Bonpoce! ans
3 5 |obecneuenuss MKC B cpegax 30 10 10 20 | 40 | 30 TeKyLero
pa3pabdorku STM32CubeMX u Keil KOHTPOJIS
MDK-ARM.
Bcero 3a 5 cemectp 108 | 34 34 74 | 100 | 100
Bcero no agucuuIInHe 108 | 34 34 74 | 100 | 100
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Kputepuu oneHuBaHus

IICK-1.1

Ne 1
Ne 2
Ne 3

Ne 1
Ne 2
Ne 3

Bonpocbl omkpbimozo muna:

KiroueBoe oTimurie MUKpOKOHTPOJ/IEPA OT MUKPOIPOL[eCCOpa.
Ha3sHaueHue 1 MpUHIUI pabOThI KOHBeKepa.

OcHoBHbIe cTaguu PaboTHI KOHBelepa

Pexxumebl agpecanyu aprymeHToB B MIIC

HasHauenue 1 npuHOuI paboTeI TaliMepa

IVIM. Ha3HaueHue ¥ TIPUHLIUT PaOOTHI.

IMepeunicrure cragum hopmupoBanus [IIVM, ¢ MOMOIIBIO TPOrPaMMHO# 3a/1eP>KKU
Mexanu3m 00paboTKy npepbiBaHus. HasHaueHye ¥ MPUHLUIIBI Pa0OThL.
JKu3HeHHBIH LUK/ rpoekTa 1o pa3paboTku MIIC. OCHOBHBIE 3Tarlbl
ITepeuncivte ocHOBHBIE XapakTepucTukyu MITC

Bonpocbl 3akpbimoz2o muna:

BribepuTe Ha3HaueHMeE MPSIMOTO AOCTYTIa K TTaMSITH

MexaHu3M IpepbIBaHUM

Cr3k

CueTurK KOMaH[,

AKKyMyniTOp

Ykasare/b CT3Ka

12C

SPI

USB

UART

Bonpocbl omkpbimozo muna:

OcHoBHbIe perucTpbl STM-8. [IporpammHas Mozesib
[Tepeuncivite 0CHOBHbIE BUIbI pericTpoB Atmega328p
ITepeunciute Ha3BaHKe NTOPTOB BBOZA/BbIBOZAA Atmega328p
Bbsiok goto. Ha3nauenue.

Hasnauenue 6uta C. Kakve TUTBI KOMaH | U3MeHstoT ouT C.
Hasnauenue 6uta S(Z). B kKakux THmax KOMaH/[aX UCMO/b3yeTCs.
0O3Y B MIIC. HasHauenue. Turn sHeprosaBucumoctu O3Y.
[13Y B MIIC. HasHauenue. Tun sHeprosaBucumoctu [13Y.
bur Z. B Kakux THUax KoMaH/ u3MeHsieTcss. Kakumu TvriaM KOMaH/, UCITO0/Ib3YeTCsl.
Crek. Ha3HaueHue

Bonpocbl 3akpbimozo muna:

bnok switch

Bbnok Input

Bnok Output

Bsok Decision

Bnok Loop

Goto connection point

Bnok Interrupt

bnok Delay

Bbnok User Macro

bnok Calculation
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