





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:

24.05.05|0ITK-2 — criocoOHOCTh TIOHMMAaTh TIPUHLMILI PabOTbl COBPeMEeHHBIX HMH(OPMAaLMOHHBIX
(19) |TexHOJIOrMI M UCIIO/Ib30BaTh X TP PellleHrH 3a/iau IpodeCcCUOHANIBHON AesaTelbHOCTH

24.05.05TICK-5 — crnoco6HOCTh pa3pabaTbiBaTh ajJrOPUTMbI M TIPOrPaMMHOe oOecrieueHue [ijisi CUCTeMbI
(19) |ynpaBneHus aBUALIMOHHOTO KOMIUIEKCA M MaTeMaTUueCKUX MOJeJieil CHUCTeM yTpaB/ieHus

24.05.06 TICK-5 — crnoco6HOCTh pa3pabaTbiBaTh ajJrOPUTMbI M TIPOrpaMMHOe obecrieueHue [ijisi CUCTeMbI
(19) |ynpaBneHus feTaTenbHBIM anmnapaToM U MaTeMaTHueCKUX MoJesleli CCTeM yIpaB/ieHus

DopMHUPOBaHUIO KOMITETEHLIMI CITY)KUT AOCTYKEHHUE C/IeyHOLINX pe3y/bTaToB 00pa3oBaHus:
OIIK-2 (24.05.05, U9)

3HAHUA:

Cpe/ICTB MPOEKTUPOBAHMS M OT/IaJIKA TIPOTPaMMHOTO 00ecriedeHHs] MUKPOKOHTPOJIJIEPHBIX CUCTEM;;

YMeHuUsi:

C03/aBaThb, OT/IAKMBATh U 3allMCHIBATE B MAaMATH paboyrie MporpaMMsl AJis MUKPOKOHTPOJIJIEPOB;;

HaBbIKU:

WCIT0/Tb30BaHUS CPE/ICTB OT/IaZKK TIPOTPaMMHOTO 00eCIeueHus;.
IICK-5 (24.05.05, N19)

3HAHUA:

(DYHKI[MOHAJIBHBIX BO3MOXXHOCTEH U HarpaB/eHWHM pa3BUTHS CHUCTEM pa3pabOTKHU anmapaTHOro |
MPOrpaMMHOT0 00ecIieueHrsl BCTPOEHHBIX MUKPOKOHTPOJIJIEPHBIX CUCTEM;;

YMeHUs:

UCII0/Tb30BaTh KOMITBIOTEDHBIE TEXHOJIOTHMM Pa3paboTKH  armapaTHO-TIPOrpaMMHOTO  obecriedeHust
MHUKPOKOHTPOJIJIEPHBIX CUCTEM;;

HaBbIKU:

MPOEKTUPOBAHUS  37IEMEHTOB  amMapaTHO-NMPOrPaMMHOIO  00ecreueHrsi MUKPOKOHTDOJIEPOB €
WCI0/Ib30BaHUEM COBPEMEHHBIX KOMIBbIOTEPHBIX TEXHOIOTUH;.
IICK-5 (24.05.06, 19)

3HAHUA:

(YHKIMOHABHBIX BO3MOXXHOCTEH W HarpaB/eHWM pa3BUTHS CHCTEM pa3pabOTKH anmapaTHoro |
MPOrpaMMHOTO 00ecreueHHs] BCTPOEHHBIX MUKPOKOHTPOJIJIEPHBIX CUCTEM;;

YMEHUsL:

WCIIO/Ib30BaTh KOMITHIOTEPHBIE TEXHOJIOTMM Ppa3pabOTKM  armapaTHO-TIPOrpaMMHOTO  00ecrieyeHust
MHKPOKOHTDPOJIJIEPHBIX CUCTEM;;

HaBbIKU:

TIPOEKTUPOBAHUS  IEMEHTOB  arllapaTHO-TIPOTPaMMHOTO  obecriedeHUs] MHUKPOKOHTPOJIJIEPOB  C
WCTIO/Tb30BaHHEM COBPeMEHHBIX KOMITBIOTEPHBIX TeXHOIOT ;.



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 HaripaBiaeHuto 24.05.05 HmezpuposaHHble cucmeMbl Aemame/bHbIX annapamos u
yacTd, (hopMHUpyeMol yUaCTHUKAMHU 00pa30BaTe/IbHBIX OTHOIIEHUH 0/10Ka 1, TporpamMMBbI MOTOTOBKH 110
HaripasJieHH10 24.05.06 Cucmembl ynpasneHus Aemame/bHbIMU annapamamul.

Copepxanue JUCLIUTUIVHBI SBJISICTCS JIOTUYeCKUM MIpOLOJDKeHHUeM JUCLIUIUIVH:
IMTPOTPAMMUWPOBAHUE HA SA3bIKE BBICOKOI'O YPOBHA, OJJIEKTPOTEXHUKA WU
JJIEKTPOHUKA.

Copepxanue JUCLIUIIAHBI ABJISICTCA OCHOBOH Jinji: 0CBOEHUA JUCLIVIVIVH:
MUKPOITPOIIECCOPHBIE CPEJCTBA, MUKPOIIPOIIECCOPHBIE YCTPOMCTBA CHUCTEM
YIIPABJIEHUS, IIPOEKTUPOBAHUE WHTEI'PUPOBAHHBIX CHUCTEM JIETATEJ/IBHBIX
AIIITAPATOB, IIPOEKTHMPOBAHUE IHW®POBBIX CHUCTEM HA IUIMC, ITPOI'PAMMHOE
OBECIIEYEHHWE CUCTEM PEAJIBHOI'O BPEMEHMN.

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

e OIIK-1 — criocobeH NMPUMeHSITh eCTeCTBEHHO-HayuHble ¥ 001erH)KeHepHbIe 3HAHHSI, METO/bI
MaTemMaTU4yeCKoro aHaln3a U MOZle/IMPOBaHus, TeOPeTUYEeCKOr0 U KCIIepUMeHTa/IbHOr0 UCC/Ie[,0BaHuUs
JI7s pellieHHs] MH)KeHepHBIX 3a/iau TpodeCCUOHAIBHON eI TebHOCTH

¢ OIIK-2 — CniocobeH MMOHMMaTh MPUHLIUIBI PaO0THI COBPeMEHHBIX MH(OPMaLMOHHbBIX TeXHOJIOTHI 1
WCII0/1b30BaTh MX IPU pelleHuH 3a/au podeccuoHaIbHOM [iesTelbHOCTU

¢ OIIK-9 — CniocobeH pa3pabarbiBaTh a/TOPUTMbI M KOMITbIOTEPHBIE TPOTPAMMBbI, IPUTOHBIE /11T
MPaKTU4YeCKOro NpUMeHeHUs



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

3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. KoMnbOTepHbIe TeXHOIOTHH NPOEKTHPOBAHHSA
MHKPOKOHTPO/IIepHbIX cucteM (MKC). 1.1 ®yHKUMH, IPUHLMIIBI TOCTPOEHHUS,
3 6 MeTO/MKa HUCI0/Ib30BaHUsI KOMITbIOTEPHBIX TexHOsorni. 1.2 CoBpeMeHHbIe 14 2 2 12 20 20 20
KOMIIbIOTEpHbIe TexHosoruu (cpezpl paspaborku) IAR, FlowCode, Keil MDK-ARM,
STM32CubeMX.
Pa3pen 2. Apxutektypa MKC. 2.1. Cocrap annapaTHO-IporpaMMHOT0O
3 6 obecrieyennst MKC. 2.2. Ctpykrypa MUKpokoHTposuiepoB (MK). 2.3. OcobeHHOCTH 16 4 4 12 0 20 20
MK ARM. 2.4 MukpokoHTposutepsl STM32.
Paspen 3. IIpoekTrpoBanue nporpammuoro obecneuennss MKC B cpeae
pa3paborku FlowCode. 3.1. Cpezia pa3pabotku nporpamm FlowCode. 3.2.
Pa3paboTka porpaMMHOro 06ecrieyeHus C TOMOILL[b0 FPadUUeCcKoro si3biKa Cpejjbl
3 6 FlowCode. 3.3. TTepeBoj c rpaduueckoro s3bika Ha s13blk Cu. 3.4. Mcrions3oBaHue 48 18 18 30 40 30 30
JIOTIO/THUTE/IbHOM MHCTPY-MeHTa/IbHOM MaHesy Aj1s NoAK/IIoueH s riepedepruitHbIX
YCTPOWCTB.
Paspen 4. IIpoekTHpoBaHHe NporpaMMHo-annaparsoro obecneuenuss MKC B
cpepax paspaborku STM32CubeMX u Keil MDK-ARM. 4.1. Cpena pa3pabotku
STM32CubeMX. 4.2. PaspaboTka smekrprueckoit cxembl MKC B cpesie
3 6 STM32CubeMX . 4.3. Pa3paboTka nporpaMMHOro obecreueHust B cpefie 30 10 10 20 40 30 30
STM32CubeMX. 4.4. TTogxmouenue 6ubauoreku HAL. 4.5. PazpaboTka
riporpaMMHoro 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
O0BemMm,
Ne TeMa NpaKTH4YeCKOro
H0Mep U HAUMEHOBdHHE pa3je/id JUCLUIIIMHBI ayA.
n/n 3aHATUA
yacoB
3HAKOMCTBO C KOMITbIOTEDHBIMH
Pazpen 1. KoMribtoTepHbIe TEXHOIOTUN MPOEKTUPOBAHUS
1 TeXHOJIOTUSIMU 2
MUKPOKOHTpoJiepHbIX cucteM (MKC).
nipoektupoBanus MKC.
N3yuenne arraparHo-
2 MPOrpaMMHOTO 00ecreueHuns 2
Pasgen 2. Apxurektypa MKC. MKC.
3 3HaKOMCTBO CO CTPYKTypOH ’
MK, MK APM, STM32.
Pazgen 3. IIpoekTHpoBaHue MPOrpaMMHOI0 obecrieueHust  |M3yueHue nopsijka paboThel B
4 2
MKC B cpene pa3pabotku FlowCode. cpene FlowCode.
5 Pa3pa60TKa HpOCTOﬁ )
riporpamMmsbl B cpege FlowCode.
6 TecTupoBaHue 2
[TepeBog nporpamMmmel ¢
7 rpaduueckoro s3eika FlowCode| 2
Ha s3bIK CH.
8 3HAKOMCTBO C ,ELOHOJIHI/ITEIIBHOI‘/JI )
HHCTPYMEHTHHBHOﬁ I1aHeJIbI0.
9 HO,E[KTII-OIIEHI/IE CBeTOAKOI0B 1 )
KHOIIOK.
10 [MoxgkmoueHue 1HGPOBBIX ’
WHAWKATOPOB.
11 [MogkntoueHue 2
MOTEHLIMOMETPHUYECKOI'0O
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JlaTuMKa.
12 Pabota c npepbIBaHUSIMHU. 2
13 W3yuenue nopsifka paboTel B ?

cpege STM32CubeMX.
Pa3paboTKa 37eKTprueCcKoi
14 cxemsl MKC B cpezie 2
Paspen 4. IlpoekTrpoBaHye pOrpaMMHO-arIaparHoro STM32CubeMX.
o6ecpequH51 MKC B cpesax pa3pabotku STM32CubeMX Pa3spaGoTKa NporpavMbl B
15 |u Keil MDK-ARM. cpee STM32CubeMX. 2
16 I/IBYIIEHI/IE? nops/ika paboTel B )
cpepe Keil MDK-ARM
17 TectupoBaHue 2
Bcero 3a 6 cemecTp 34
3.3. CamocTosnTenbpHas padora crygenta (CPC)
Ne Homep 1 HauMeHOBaHMe pasfea JUCLUIIMHBI Copepixanue yue0HOro 3a/JaHusl Otrem,
n/n 4acoB
Pa3gen 1. KomnbroTepHble TeXHOIOTUU N3yueHue nipefyCMOTPEHHBIX
1  |mpoeKTMpOBaHHS MUKPOKOHTPOJIJIEPHBIX CUCTEM TIpOrpamMMOoi JUAaKTHYeCKUX eJUHUL] 12
(MKC). 10 peKOMeHyeMoM IhTepaType
V3yueHue npeZlyCMOTPEHHBIX
2 |Pa3gen 2. Apxutektypa MKC. MPOrpaMMON AUaKTUUeCKUX eIMHUL] 12
110 peKOMeHJyeMoM ThTepaType
V3yueHue npeZlyCMOTPEHHBIX
3 TIpOrpamMMOoi JUAaKTHYeCKUX eJUHUL] 20
Pasgen 3. IIpoekTupoBaHue pOrpaMMHOIO 10 pPeKOMeH/{yeMOii JIuTeparype
4  |obecnieuennss MKC B cpene paspabotku FlowCode. |[ToArotoBka K TeCTHPOBAaHHIO 4
5 IToaroroBka oT4eTa Mo NPakKTUYeCKOMY 6
3a[JaHUI0
V3yueHue nipeZlyCMOTPEHHBIX
6 TpPOrpamMMoi TUAAKTAYEeCKUX eJUHUL] 10
Paspen 4. IlpoekTrpoBaHue MporpaMMHO- 110 peKOMeH/lyeMoii JITepaType
- (annaparxoro obecneuenvis MKC B Cpe/iax TTo/|TOTOBKA K TeCTHPOBAHIO 4
pazpabotku STM32CubeMX u Keil MDK-ARM.
8 [ToaroroBka oTyeTa Mo MPakTUYeCKOMY 6
3a/JlaHUI0
Bcero 3a 6 cemectp 74
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJEJ/IN CEMECTPA
1/2/13] 4 |5/ 6 |7(8 9 10 (11| 12 |13|14| 15 16 | 17
6 TekK AP Otu.mo 113 | AP TekK TexK | P | 3au.

YcnoBHbIe 0003HaYEHVS:

[P — nuarHocTHueckasi paboTa;
Ortu. 1o I13 — oTueT no nNpakKTUUECKOMY 3a/|aHUIO;
TekK — BOTpOCHI J/1s TEKYIL|ero KOHTPOJIS;
3a4. — 3auerT.

cnenyromumx dhopMax:
[TMarHoCTUYeCKasi pabora;

OTYET IO TIPAaKTUUYeCKOMY 3a/IaHUIO;
BOIPOCHI /IS TEKYIIETO KOHTPOJIS.

3a4yer.

IIpomMeskyTouHasi arTecTanus POBOAXUTCS B popMax:

TEKyll[I/lﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYAE€HTOB IIPOBOJWUTCA B IUCKPETHLIE BDEMEHHBIE MHTEPBAJ/IbI B
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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. Jloces. . MukpornpoueccopHble cpegctBa. CIT6.BI'TY "BOEHMEX" um. [I. ®@. YcruHoBa, 2009,
83 5Ks.

5. C. A. Jlocer. Mukporporieccoptsle cuctemsl. CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2012, 118
3K3.

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. http://library.voenmeh.ru/jirbis2 — dynnamenTansHas 6udmoreka BI'TY «BOEHMEX» um. [].D.
YCTUHORA;

2. https://urait.ru — I'maBHas — O6pa3oraresibHas riardopma FOpaliT. 11 By30B U CCy30B.;

3. http://e.lanbook.com — 3BC JlaHb.

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

Jduciunivza AIITMTAPATHO-UH®OPMAIIMOHHOE OBECIIEUEHUME
MUKPOITIPOIIECCOPHBIX CHUCTEM sBiseTcs [AWUCLUIUIMHON o00s3aTe/IbHOM YacTtd Oyoka 1
MpOrpaMMbl TTOJITOTOBKU MO HaripaBiaeHuto 24.05.05 Hmez2pupoeaHHble cucmembl /emame/ibHbIX annapamos u
yacty, (hopMHupyemMoli yUaCTHUKaMHU 00pa3oBaTe/IbHBIX OTHOIIEHUH 0/10Ka 1, porpaMmbl TIOTOTOBKH 110
HarpasyieHuto 24.05.06 Cucmembl ynpaeneHus jemame/bHbIMU annapamamu. JUCLUIIIMHA peanusyeTcsl Ha
¢daxynerete M VHbopmaumoHHbIX W ynpasnstomux cuctem BI'TY "BOEHMEX" wm. [J.@. YcruHoBa
kadezpoii 19 CUCTEM YTIPABJIEHUA 1 KOMITbFOTEPHBIX TEXHOJIOI' M.

JucuuniavHa HalesieHa Ha GOPMUPOBaHUE KOMNemeHYul:
OTIK-2 (24.05.05)crioco6HOCTb TOHUMATh PUHLIUITBI PAO0TEI COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOIOTHN 1
WICTI0/Ib30BaTh WX TIPH PeLleHu  3a7au NpodecCHoHaNBHON AesTelbHOCTH;
IICK-5 (24.05.05)criocobHoCTh pa3pabarhiBaTh aArOPUTMbI U IIPOrPAaMMHOE O0ecIieueHHe [jisi CHCTEMbI
yTpaB/eHusl aBUaLIMOHHOTO KOMIIeKCa U MaTeMaTh4yeCKUX MoZiesiell CUCTeM yTipaB/ieHNs;
IICK-5 (24.05.06)criocobHOCTb pa3pabarhbiBaTh aArOPUTMbI M IIPOrpaMMHOE o0ecIieueHHe [jisi CHCTEMbI
yTIpaBJieHus JieTaTe/IbHbIM anmapaToM U MaTeMaTU4yeCcKUX Mo/iesiell CCTeM YIIpaB/IeHHs..

ConepkaHve AUCLMIUIMHBI OXBaTbiBaeT KPYT BOIPOCOB, CBf3aHHBIX C CO37ldAHMEM TPOTPAMMHOIO U
anrapaTHOro obecreyeHHs] MUKPOKOHTPOJIJIEPHBIX CUCTEM.

HporpaMMoﬁ AUCHUTT/IMHBI TIPEAYCMOTDEHBI C/IeAYIOLIKe BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
* OTYET I10 NMPAKTHUECKOMY 3a/]aHHIO;
e BOMPOCHI /IS TEKYIIIETO KOHTPOJIS.

HpOME)Ky'TO‘lHaH dTTecTalus rMpoOBOJUTCA B CbOpMaXI
e 344eT.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI UCIUIUIMHBI cocTaBiaser 3 3.e., 108 u. TIporpamMmoil AWCIUTUTHHBI
TpelyCMOTPEHBI MpakThuecKue 3aHstus (34 4.), caMocTosTebHas paboTa ctyaeHTa (74 ).
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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 padoThI PexkomeHnjiyemMas nTeparypa prm:{?éKOCTb’
Pa3pen 1. KoMnbloTepHbIe TeXHOJIOTHH NPOEKTHPOBAaHUA MUKPOKOHTpo UIepHbIX cucteMm (MKC).
C. A. JToceB. . MUKpONpOLIECCOPHBIE CUCTEMBI U
M3y HeHHe Py CMOTPEHHBIX ycrpoiictea: CITI6.BT'TY "BOEHMEX" um. []. ®.
HPOFPAMMOi AM1aKTHIECKIX YcruHoBa, 2019 (BBesenue, maboparopHas pabota Nel)
S IJHHHI] TI0 DEKOMEH/TyeMok C. A. Jloces. . [IpoekTrpoBaHue anmnapaTHbIX U 12
JMTepaType MPOrpaMMHBIX CPeICTB MUKPOMPOL|eCCOPHBIX CUCTEM:
CII6.BI'TY "BOEHMEX" um. [T. ®. YctuHosa, 2018
(BBenenue, paszen 1)
Wroro no pasgeny 1 12
Paspen 2. Apxutektypa MKC.
V3yseHpe pe/yCMOTPEHHbIX C. A. JloceB. . MuUKponpoLieCCOpHbIE CPeICTBA:

M CIT6.5I'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2009
MPOrPaMMO#i /I/JaKTHYeCKIX (pazzen 1) 12
iﬁ?ZH;HOePeKOMEHAYEMOH C. A. JloceB. Mukporiporjeccopsbie cuctembl: CIT0.BI'TY

paryp "BOEHMEX" um. /I, ®. Yerusosa, 2012 (pasgensi 1,2)
Wtoro no pa3aeny 2 12
Pazpen 3. IlpoekTupoBanue nporpaMmHoro ooecneuenuss MKC B cpejie pa3pa6orku 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 "BOEHI\(/IEX" M. L)l ®. YcruHosa, 2009 20
BeChb TEKCT
THTEpALyPe 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:
MPaKTHUYECKOMY 3aaHHIO CII6.BI'TY "BOEHI\(/IEX” HM. ,Zi ®. YcruHoBa, 2012 6
BeChb TEKCT
Wrtoro no pa3zeny 3 30
Pa3zjen 4. IIpoeKkTHpoOBaHKe MPOrpaMMHO-anmapaTHoro obecneuenus MKC B cpefjax pa3padoTku
STM32CubeMX u Keil MDK-ARM.
N3yueHue ripelyCMOTPEHHBIX
EES;&;MrﬁOSeiﬁﬂae};g;:ﬁ%d x C. A. Jloces. . IIpoekTrpoBaHMe anmnapaTHbIX U 10
muTepaType MPOrPaMMHBIX CPe/ICTB MUKPOIIPOLIeCCOPHBIX CUCTEM:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2018
[ToproroBka K TeCTUPOBaHUIO (tnasb1 2,3,5) 4
ITogroroBka oTueta 1o 6
TIPAKTUYeCKOMY 3a/IaHHI0
Wroro no pasgeny 4 20
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
AIITAPATHO-UH®OPMAIIMOHHOE OBECITEYEHUE MUKPOITPOILIECCOPHBIX CUCTEM

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUThL Pe3y/IbTaTbl 00yUeHH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT 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

OO0yuatolTuiics UMeeT MPaBo Ha MOTyYeHHe MUHUMA/TLHOM MOJIOKUTETHHOM OLIEHKY MPU YCIOBUN
YCIIEIITHOTO MPOXOXKAEHUSI TEKYIIIEr0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTHUeCKOU PaboThI B
COOTBETCTBHUU C TpadrKoOM pa3zena 4.
VITOroBelii KOHTPOJIb 10 JUCLMITJIMHE TTPOXOAWT B (pOopMe 3aueTa. 3aueT M0 AUCLUIUIMHE 0(OPMJISIETCS MPU
Cle[lytOIIUX YCIOBUSX:
- YCIIelIHOe MPOX0XKAEeHNe TeCTUPOBaHUA 110 pa3jesiaMm 1-4;
- Ipe/iCTaB/IeHUe MO/IHOTO OTYETa B COOTBETCTBUU COJiePyKaHHMeM MPAaKTUUeCKOro 3a/laHusl U YCTaHOBIEHHBIMU
TpeOOBaHUSAMH.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pazpgen 1. KomnbroTepHbie
TEeXHOJIOTUH Bomnpoce! asst
3 6 |mpoeKkTHpOBaHUA 14 2 2 12 20 20 20 TeKyLLero
MHKPOKOHTP0/UTIePHBIX KOHTPOJISI
cucrem (MKC).
Bonpocs! ans
3 | ¢ [PasAen2. Apxurextypa 16| 4 | 4 | 12| 0 | 20 | 20 | Tekymero
MKC.
KOHTPOJIS
Ortuer 1o
Paspen 3. IIpoekTupoBanue MPaKTU4eCKOMY
3 g |MPOrpamMMHOro obecrieueHust 48 | 18 18 30 40 30 30 3a/]aHHIo,
MKC B cpepe pa3padoTku Bormpocs! piist
FlowCode. TeKYIIero
KOHTDOJISA
Paspen 4. IIpoekTupoBanue Order no
TPaKTUYECKOMY
NporpaMMHO-annapaTHoro SaIAHIIO
3 6 |o6ecneuenuss MKC B cpegax | 30 10 10 20 40 30 30 Bonﬂocm ’]'IH
pa3padorku STM32CubeMX TEE elﬂ)
u Keil MDK-ARM. Y
KOHTPOJIS
Bcero 3a 6 cemecTp 108 | 34 34 74 | 100 | 100 | 100
Bcero no gucuunInHe 108 | 34 34 74 100 | 100 | 100
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