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)

YTBEPXKIALO
Iexau thakynsreTa

Crpaxos C.IO.
« » 20

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

Hanpagsnenue/cnenuaibHOCTb 24.05.06 CucreMbl yipaB/IeHHs JIeTaTe/IbHBIMH annaparaMu
MOJTOTOBKH

Cnenuanu3zanusa/mpoguis/mporpamma CucreMbl ynpaBJ/IeHHs PaKeT

MOrOTOBKH

YpoBeHb BbICILIEro 00pa3oBaHusA Cnenpajurer

®opma o0yueHust OuHasn

®dakyneTeT U NudopMaIHOHHBIX H YIIPAB/ISIOIMX CHCTEM

Beinyckaromas Kadeapa 19 CUCTEM YIIPAB/IEHUSI 1 KOMIIBIOTEPHBIX TEXHOJ/IOI' MIiA
Kadeapa-pa3padorunk paboueit N9 CUCTEM YIPAB/IEHVSI U1 KOMITIbBFOTEPHBIX TEXHOJIOT A
MPOrpaMMblI
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E E ﬁ AYJUTOPHBIE 3AHATUSA | CAMOCTOATEJ/IBHASI PABOTA B
o= | 9 o
¥ | O =
e SE| X S| o = = e =
= = O 2SS | = o o 25 | BB
O &) oOH | & = T 5 M 4 g = = » O
> 5 f3 2 g E 8E g5 g § | % =z E:
X B = o = . o=
SIEE|& | 8| ¢ 5Bz & | § | Z | &g 58
&= A o< < A o = &
HETREE I S ¢ &% E
me| g = = > > g | =
o K X 4 )
o
3 6 3 108 34 0 0 34 74 0 0 74 3a4

Cankrt-ITetepOypr
2025 32230




JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.06 Cucrembl ynpaB/ieHHs jleTaTe/IbHBIMU aniiaparamMu
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

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

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka .
paboueti nporpamMmel 19 CUCTEM YITPAB/TIEHUA U KOMITBIOTEPHBIX TEXHOJIOT U

3aBenyromuii Kadenpoii CripuieB A.H., 1.BoeH.H., CHC

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

N9 CUCTEM YITPAB/IEHUSA 1 KOMIIBFOTEPHBIX TEXHOJIOT' I

3aBepytomuii kKadenpoii CeiprieB A.H., 1.BoeH.H., CHC




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:

OTIK-2 — CrocobeH TOHMMATh TPUHIIUIBLI pabOThl COBPEMEHHBIX WH(MOPMAIMOHHBIX TEXHOJOTUH U
WCTIO/b30BaTh WX JJIs1 pPelleHus 3aZiad NpogeCcCUOHaNbHON [esTeTbHOCTH

®OpMHUPOBaHUIO KOMITETEHIIUN CITY>KUT JOCTYKEHUE CIeYIOIIUX Pe3y/bTaToB 00pa3oBaHus:

OIIK-2
3HAHUA:
3HaTb COBpeMeHHble TeXHOJIOTMUYeCKre

CpefcTBa TPOEKTUPOBaHMS Y OT/aJKH  anmnapaTHO-
MPOrpaMMHOTO 00ecrieueHrsi MUKPOKOHTPOJUIEPHBIX CHCTeM cOopa MH(GOPMAaLIMK U yTIpaB/IeHus;

YmeHus:
YmeTb CO34aBaTh, OT/I&’)KMBATH U 3dlIMChIBATE B I1AMATH pa60qu MporpamMmal [ijii MUKDOKOHTPOJ/IJIEPOB;

CTPOMTD 3/IEKTPUUECKHE CXEMbI YCTPOHCTE Ha 0a3e MUKPOKOHTPOJLJIEPOE;

HABbIKU:
VIMeTb HaBBIKM WCIIONb30BaHMSI KOMIBIOTEPHBIX CHCTEM pPa3pabOTKM —amnrapaTHO-TPOrpaMMHOTO

obecrnieueHNs MUKPOITPOLIe CCOPHBIX YCTPOUCTB..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa AIINMTAPATHO-UH®OPMAIIMOHHOE OBECIIEYUEHUE
MUKPOITPOLTECCOPHBIX CUCTEM sB/sieTcst AUCIUI/IMHON 005i3aTe/IbHOM YacT 6/10Ka 1
MpOrpaMMBbI NTOATOTOBKM MO HaripasiaeHuto 24.05.06 Cucmembl ynpas/neHus semamenbHbIMU annapamamul.

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

CopneprkaHue VCLIATITUHEI SIBJISIETCSI OCHOBOM JUTSE OCBOEHUsI JVCITATITVH
MUKPOITPOIIECCOPHBIE CPEJCTBA, IPOEKTHUPOBAHUE IIM®POBLBIX CHUCTEM HA
IVINC, ITIPOTPAMMHOE OBECITEYEHUE CUCTEM PEAJIBHOI'O BPEMEHMN.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-1 — CniocobeH IpUMeHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MareMaTUueCcKOro aHanar3a U MoZle/TMPOBaHKsl, TEOPeTUUECKOr0 U SKCIIePUMeHTabHOIO UCC/le/|0BaHUs
JJ1s1 pellleHNs] MH)XKeHepHbIX 3a/iau IpodeCcCUOHaIbHOM JiesaTe/lbHOCTH

¢ OIIK-2 — CrniocobeH MOHUMATh TIPUHITUIILI Pab0Thl COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH U
HCII0/Ib30BaTh MX i/ PelleHus 3a7ad podeCcCHOHaIBHOM AesaTebHOCTH

¢ OIIK-9 — CniocobeH pa3pabarsiBaTh aJTOPUTMBI M KOMITbIOTEPHBIE TTPOTPAMMBI, IPUTOHbIE /IS
MPaKTH4YeCKOro MpUMeHeHUs

e [IK-5 — CniocobeH pa3pabaTbiBaTh aJrOPUTMbI ¥ TIPOrPaMMHOe 0OecrieueHye JJIsi CUCTEMBI YIIpaB/IeHHs
JieTaTe/IbHBIM arlriapaToM U MaTeMaTH4yeCcKUX MoZesiel CCTeM yIIpaB/ieHUs



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. KoMnbioTepHbIe TEXHO/IOMMH IPOEKTHPOBAaHUA MUKPOKOHTPO/UIepHbIX cucreM (MKC).
3 6 1.1 ®yHKLMH, NPUHLMIIEI TOCTPOEHHSI, METO/MKA UCTIO/b30BaHUsl KOMITbIOTEPHBIX TEXHOIOTHH. 1.2 14 2 P 12 20
CoBpeMeHHbIe KOMIIbIOTEPHBIE TexHOIOruH (cpefibl paspabotku) IAR, FlowCode, Keil MDK-ARM,
STM32CubeMX.
3 6 Paspen 2. Apxutektypa MKC. 2.1. Cocrap annapatHo-niporpammHoro obecrieuenust MKC. 2.2. 16 4 4 12 0
Crpykrypa MUKpoKoHTpostepos (MK). 2.3. OcoberHoctt MK ARM. 2.4 MukpokoHTposiepst STM32.
Pazpen 3. ITpoekTHp mporp 0 obec MKC B cpepe paspaborku FlowCode.
3.1. Cpeza paspabotku nporpamm FlowCode. 3.2. PazpaboTka mporpaMMHOro obecrieueHust ¢ TIOMOLIBI0
3 6 rpaduueckoro si3bika cpesibl FlowCode. 3.3. TTepeBoy ¢ rpaduueckoro si3bika Ha a3bIk Cu. 3.4. 48 18 18 30 40
Vicrionb30BaHuUe [JONOMHNATE/IBHON HHCTPY-MeHTa/IbHOW MaHeNu /s MOAK/IIoueHus nepedepuiiHbIX
YCTPOMCTB.
Paspen 4. IIpoekTup nporp parnoro o6ecneuennss MKC B cpegax paspaGoTku
STM32CubeMX u Keil MDK-ARM. 4.1. Cpeza pa3paborku STM32CubeMX. 4.2. Pa3paborka
3 6 snekrpruueckoid cxembl MKC B cpezie STM32CubeMX . 4.3. Paspa6oTka nporpaMMHoro obecrieuenus B 30 10 10 20 40
cpesie STM32CubeMX. 4.4. Tloakmouenue 6ubmiorekt HAL. 4.5. Pa3paboTka nporpaMMHOro
obecrnieuenust B cpege Keil MDK-ARM.
Bcero 3a 6 cemecTp 108 34 34 74 100
Bcero no aucuunvHe 108 34 34 74 100
3.2. AyATOPHBII NPAaKTUKYM
O0BemMm,
Ne TeMa NpaKTH4YeCKOro
Homep U HAMMEHOBAHHE pa3je/id AUCIUITI/TUHBI ayA.
n/n 3aHATHUA
yacoB
3HAKOMCTBO C KOMITbIOTEDHBIMH
Pa3zpen 1. KoMribtoTepHbie TEXHOOTUN MPOEKTUPOBAHUS
1 TeXHOIOTUSIMU 2
MUKPOKOHTpoJepHbIX cucteM (MKC).
nipoekTrpoBanus MKC.
N3yuenue arraparHo-
2 IIPOrpaMMHOI0 00eCIeueHust 2
Paspen 2. Apxurekrypa MKC. MKC.
3 3HaKOMCTBO CO CTPYKTYpOit ’
MK, MK APM, STM32.
4 I/IByI—IEHI/Ie nopsaka pa6OTBI B )
cpene FlowCode.
5 Pa3pabotka nipocToit 2
niporpammsl B cpefie FlowCode.
6 TecTupoBaHue 2
ITepeBog nporpamMmel ¢
7 rpaduueckoro sizbika FlowCode| 2
Ha s3bIK CH.
8 Paszen 3. TIpoeKTHpOBaHKE MPOrPAMMHOTO 0becriedeHus]  |3HAKOMCTBO C JIOTIO/THUTETHHOU 2
MKC B cpepzie pa3pabotku FlowCode. VHCTPYMEHTa/IbHOW NaHe/Ibio.
9 HO,Z[KIII—O‘—IEHI/IE CBeToAMrO40B U )
KHOIIOK.
10 [MogkmoueHue 1HGPOBBIX ’
WHIWKAaTOPOB.
[Togxntouenue
11 MOTEHL[OMETPUYECKOTO 2
AaTUrKa.
12 Pabora c mpepLIBaHUSIMU. 2
13 PEIB,E[GJ'I 4. HPOQKTI/IPOBEIHI/IE TIPpOrpaMMHO-AIINdpaTHOTO I/I3yqem/1e ropdaJka pa6OTLI B )
obecrneuernss MKC B cpeziax pa3zpaborku STM32CubeMX |cpeme STM32CubeMX.
14 |1 Keil MDK-ARM. Pa3pab0TKa 37eKTpHUyeCKoit 2
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cxembl MKC B cpepe
STM32CubeMX.
15 Pa3paboTka IporpamMmsl B 9
cpene STM32CubeMX.
16 H3yquHg nopsizika paboThI B )
cpene Keil MDK-ARM
17 TecTupoBaHue 2
Bcero 3a 6 cemecTp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HauMeHOBaHMe pasfesia JUCHUIIMHBI Copep)xkaHue yueGHOro 3aiaHus Obrew,
n/n 4acoB
Pazpen 1. KoMribtoTepHbIe TEXHOIOTHUN N3yuenue ripeyCMOTPEHHBIX
1  |OpoeKTHMpOBaHWS MUKPOKOHTPOJIEPHBIX CUCTEM MpOrpaMMOM AUJaKTUYeCKUX eIUHHL] 12
(MKC). 10 peKOMeH/lyeMOH JIhTepaType
V3yueHue nipe/jyCMOTPEHHBIX
2  |Pasgen 2. Apxurektypa MKC. MpOrpaMMon JuJiaKThUYe CKUX e/[MHUL] 12
10 peKOMeH/lyeMOl1 IuTeparype
V3yueHue nipe/jyCMOTPEHHBIX
3 MpOrpaMMoN JUJaKTHUYeCKUX e/[UHUL] 20
Pa3nen 3. TIpoekTHpoBaHue NPOTPaMMHOTO T0 peKOMEH/lyeMOii JiuTeparype
4  |obecneuenuss MKC B cpeze pa3pabotku FlowCode. |[Togrotoeka K TeCTHPOBAHHUIO 4
5 [ToaroToBka oTyeTa Mo MPaKTUYeCKOMY 6
3a/laHuI0
V3yueHue nipesyCMOTPEHHBIX
6 TpOrpamMMoi JUAAKTHYeCKUX eJUHUL] 10
Pasnen 4. IlpoexTrpoBaHye NpOrpaMMHO- 110 peKoMeH/1yeMoii IuTepaType
- |armaparHoro obecneuenrst MKC B Cpefiax TTo/|TOTOBKA K TeCTHPOBAHMIO P
pazpabotku STM32CubeMX u Keil MDK-ARM.
8 [ToaroToBka oTueTa Mo MpakTUUeCKOMY 6
33/JaHUI0
Bcero 3a 6 cemecTp 74
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1/12(3| 4 |5| 6 |7(8 9 10 |11| 12 |13|14| 15 16 | 17
6 TexK AP Oru.mo I13 | AP TexkK TexkK | P | 3au.

YcnoBHble 0003HaYeHMSI:

P — nuarHocTuueckasi pabora;

TexK — BOIPOCHI /1 TeKYLLero KOHTPOJIS;

Ortu. 1o I13 — oTUeT no npakKTUUeCKOMY 3ajaHUIO;
3a4. — 3aueT.

TeKyluii KOHTPOJIb YCIIEBAéMOCTH CTY/I€HTOB TIPOBOJUTCS B [IUCKPETHbIE BDEMEHHbIE HHTePBA/IbI B
cenyonmx popmax:

e UArHOCTUYeCKas pabora;

e  BOIPOCHI /IS TEKYIIeTO KOHTPOJIS;
e OTUYeT 0 MPAKTUUECKOMY 3a/]aHHIO.

HpOME)KYTO‘lHaH dTTecTaluda rMpoBOAUTCA B Q)opMax:
e 344eT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. OcHoBeI TporpammupoBaHust Ha si3bike Cu. CI16.5I'TY "BOEHMEX" um. [1. ®. YctuHoBa, 2006, 251
3K3.

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

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

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

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. https://urait.ru — O6pa3oBarensHas rardopma «HOpaiT». [ By30B U CCY30B.;

2. http://e.lanbook.com — DBC JlaHs;

3. http://library.voenmeh.ru/jirbis2 — ®yHngamenranbHas 6ubmuoreka BI'TY «t BOEHMEX» um. 1.0.
YcTuHOBaA.

CorpeMeHHbIe MpodeccroHanbHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast anekTpoHHasi 6ubsmoreka «KubepieHnHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmmoTeka Poccutickoro oHza
(byHIaMeHTa/TbHbIX UCC/IeI0BaHUH.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Tex3kcriept — MIHGOpPMAaIMOHHBIM ITOPTa TEXHUUYECKOTO peryiupoBanyst: HopMebl, mpaBu/ia, CTaHAAPTEI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /] I'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncyneranTtIntoc- nH(OpMalioHHBIH [TOpTaa paBoBOM MH(POPMAaLUH.
5.5. ITporpamMmHOe obecrieueHue:
1. Keil uVision.

5.6. UH(dopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarormucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

1. STM324291-EVAL1;
2. AyIMTOpHS C YMC/IOM TI0CAJI0UYHBIX MECT HE MEHBIIIe KOJIMUeCTBA 00yUaroIuXCs;
3. Keil uVision.

6.2. Ilpouee:

1. pabouee MecTo MperiofaBaress, OCHAIlEHHOe KOMITBIOTEPOM C JJOCTYoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBFOTEPAMH C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 37IEKTPOHHOM 06pa3oBaTelbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
ATITTAPATHO-UH®OPMAIIMOHHOE OBECITEHEHUE MUKPOITPOILIECCOPHbBIX CUCTEM

AnHoTanusa paboueii nporpaMMsl

Jucuuniza AIITITAPATHO-UH®OPMAIINMOHHOE OBECIIEYEHUVE
MUKPOITIPOIIECCOPHBIX CHUCTEM sBiseTcs [AWUCLUIUIMHON o00s3aTe/IbHOM YacTtd Oyoka 1
MporpaMMbl TIOJITOTOBKU 10 HamnparieHuto 24.05.06 Cucmembl ynpasneHusi semameabHbIMU annapamamu.
MucuunnvHa peamu3yercs Ha (akysbsrete M VHbOPMaLMOHHBIX 1 yripasssitolux cuctem BI'TY "BOEHMEX"
um. J1.®. Yerunosa Kadeapoit U9 CUCTEM YITPABJIEHUS 1 KOMITBFOTEPHBIX TEXHOJIOT U,

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OIIK-2 CnocobeH TMOHHMMATh IPHHLUILI PabOTbl COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTMH M
WCTIOb30BaTh WX IS PellieHus 3aiau 1podeCCHOHABHOM e TeTbHOCTH.

Coniep)kaHe AUCLMIUIMHBI OXBaTbiBaeT KPYT BOIPOCOB, CBf3aHHBIX C CO37ldHMEM TPOTPAaMMHOIO U
anrapaTHOro obecreyeHUs] MUKPOKOHTPOJIJIEPHBIX CUCTEM.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHBI CleiyIoliie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e BOMPOCHI /iJIsl TEKYILIEr0 KOHTPOJIS;
e OTYET IO NMPAKTUUECKOMY 3a/IaHHIO.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B (I)OpMaXZ
e 34yeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI JUCILUIUIMHBI cocTaBiaser 3 3.e., 108 u. IIporpamMmoll AWCIUTUTUHBI
TpelyCMOTPEHBI MpakThUuecKue 3aHsTus (34 u.), caMocTosTebHas pabota ctyneHTa (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 paboTbI Pexomenjiyemas 1ureparypa prm:{?éKOCTb’
Paszpesn 1. KoMnboTepHble TEXHOI0TUH IPOEKTHPOBaHUSI MUKPOKOHTPoO//IepHbIX ciucreM (MKC).
C. A. Jloces. . [IpoekTipoBaHMe anmaparHbiX U
V3VaeHme [DeyeMOTPeHHbLX MIPOrPaMMHBIX CPe/ICTB MUKDPOIPOLIeCCOPHBIX CUCTEM:
Y 'DEAYCMOTD CII6.B'TY "BOEHMEX" um. [I. ®. Ycrunosa, 2018
MIpOrpamMMoi JUJaKTHUYeCKUX
N (BBegenwue, paszen 1) 12
e/IMHUL] 110 peKOMeHJyeMoi
HTEDATVDE C. A. Jloces. . MUKpoOIpoLieCCOpHble CUCTEMBI U
patyp ycrpoiictsa: CIT16.BI'TY "BOEHMEX" um. [I. ®.
Yerunosa, 2019 (Beenenue, naboparopsasi pabora Nel)
Wroro no pasgeny 1 12
Paspen 2. Apxutektypa MKC.
VI3VaeHIe HDEIYCMOTDEHHbIX C. A. JloceB. Mukporiporjeccopsbie cuctembl: CII6.BI'TY
0 Z: aMMof/Ii) ’EIEIY aKTI/IE){ECKI/IX "BOEHMEX" um. []. ®. YctuHoBa, 2012 (pa3gens! 1,2)
epI/IHi o eioﬁeH MO C. A. JloceB. . MuKpompolieCcCOpHbIe CPe/ICTBa: 12
AMHML TTO P a CII6.5T'TY "BOEHMEX" um. JI. ®. Ycturoa, 2009
JIUTeparype (pazzen 1)
Wtoro no pa3aeny 2 12
Pazpgen 3. IlpoekTnpoBanue nporpamMMHoro odecrieuennss MKC B cpepae pa3padorku FlowCode.
OcHoBBI 1TporpaMMupoBaHust Ha si3bike Cu: CII6.BI'TY
VI3yueHne Npe/yCMOTPEHHBIX "BOEHMEX" nm. []. ®@. YctuHoBa, 2006 (BeCh TeKCT)
[POrpamMMOiA /I/IaKTHYE CKIX C.A. J-[O('Z'EB. . MHKPO]:I'pOL[eCCOPHBIe CHCTEMBI: 20
e IVHML] [0 PEKOMEH/IyeMoii CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2012
uTeparype (BeChb TEKCT)
C. A. JloceB. . MuKponpoLieCcCOpHbIe CpefiCcTBa:
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2009
[MToaroToBka K TeCTUPOBaHHIO (Bech TeKCT) 4
C. A. Jloces. . [IpoekTipoBaHMe anmaparHbixX U
TMOATOTOBKA OTUETA M0 MIPOrPaMMHBIX CPe/ICTB MUKDPOIPOLIECCOPHBIX CUCTEM:
MPaKTHUYECKOMY 3aaHHIO CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2018 6
(pazmen 1)
Wrtoro no pa3zeny 3 30
Paspen 4. IIpoekTHpoOBaHNe NporpaMMHo-anmnaparHoro obecrieuenusi MKC B cpegax pa3padoTku
STM32CubeMX u Keil MDK-ARM.
V3yuyeHue ripesyCMOTPEHHBIX
TpOrpamMMoi JUAaKTH4YeCKUX 10
e JMHHL] 110 PeKOMeHyeMoii C. A. Jloces. . IIpoekTrpoBaHMe anmnapaTHbIX U .
muTepaType MIPOrPaMMHBIX CPeCTB MUKPOIPOLIECCOPHBIX CUCTEM:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2018
[NogroroBka K TeCTUPOBAHHIO 4
(rnaBei 2,3,5)
ITogroroBka oTueta 1o 6
MIPaKTUYeCKOMY 3aZlaHUIO
Wroro no pasgeny 4 20
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
AIITAPATHO-UH®OPMAIIMOHHOE OBECITEYEHUE MUKPOITPOILIECCOPHBIX CUCTEM

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  BOIMPOCHI /IS TEKYIIeTO KOHTPOJIS;
*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e 3ayeT.

Kputepuu oneHuBaHus

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

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

Bonpocs! A1A TeKyiero KOHTpo/s

CryzieHTy 3a/1at0TCsl MUHUMYM 3 Boripoca. I1py npaBU/bHBIX OTBeTax Ha BCe BOIMPOCHI, Pa3zes
cuuTaeTcs U3ydeHHbIM. EC/IU CTyleHT flaeT HelpaBU/IbHBIE OTBeTHI, 3aJ,aI0TCS [JONO/THATEIbHBIE BOIPOCHI, [JIs
T10J/Iy4eHUsI [T0JIOKUTEeIBHOIO pe3ysibTara. Tunossle Borpocs! B YMK AUCLIATIIMHEL

OTueT N0 NPAKTUYECKOMY 3aJaHUI0
I[TpakTuueckoe 3a/jaHue TIpelyCMaTpUBaeT pellieHre TUTIOBBIX 3a/jad 110 pa3paboTKe MPUH-LMITHAIbHBIX
CXeM U POrpaMMHOTO KOZia € TIOMOILIBI0 M3y4daeMbIX CPefjCTB aBTOMaTH3al{iu MpOo-eKTUPOBaHUsl.
[To pe3ynbraTam BBITIOHEHUSI IPAKTUYECKOT0 3a/jaHusi 0QOPMIISIETCST OTYeT.
OTuer [0/DKeH COfeprKath:
- IOCTAHOBKY 3a/jau, MpelyCMOTPEHHBIX 3TaraMu MpakTUYecKoro 3ajaHus;
- CBeJleHHUs1 O TIOpsi/Ke pellleHus 3ajay;
- pe3y/IbTaThl BLINIOJIHEHUS IPaKTUYeCKOro 3a/jaHusl (IPUHLMITHA/IbHbIE CXEMBbI, IIPO-TPAMMHBbII KOZ, U T1p.).
OrueT npeicTaBsieTcsi B OyMaXkKHOW WM 27IeKTPOHHOM (opMme.

3auert

VTOroBbIi KOHTPOJIb 110 JUCLIMIIIMHE TIPOXOAUT B (hopMe 3aueTta. 3auet 1o AUCIUTUTHHE 0POPMIISETCSI
TP C/TeAIYIOIINX YC/IOBHSIX:
- CIIeIlHOoe MPOXOXKIeHHe TeCTUPOBAHUSA 10 pa3fenam 1-4;
- TIpeZiCTaB/IeHKe MOJTHOTO OTUeTa B COOTBETCTBUU COZIEP’KAaHUEM MPAKTHUECKOTO 3a/laHusl U YCTaHOBIEHHBIMU
TpebOBaHUSIMHU.

12



[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
3aHATHA B m E
i € g MO
KOHTAKTHOH = 5 = = k=
dopme - > = T
-1 I [="-- <« -1
o | B o S5g & % O
& 8 HaumeHoBaHue pa3/ienoB 1 E g =l & = eNe)
E = JUAAKTHUECKHX eHHHUI] S o § E E : 1= § E B
) Rl S FE g5 < S I
H | 2B 2Ee =
(@] = o -l @)
& N o=
= = =
o o
Paspgen 1. KomnbroTepHblie TEXHO/I0THU Bonpocs! ans
3 6 |mpoeKTHMpOBaHUA 14 2 2 12 20 TeKyl1ero
MHUKPOKOHTpo/UIepHbIX cucteM (MKC). KOHTPOJIA
Bonpocs! ans
3 6 |Pa3pen 2. Apxurektypa MKC. 16 4 4 12 0 TeKy1LLero
KOHTPOJISA
Ortuet no
Pa3pen 3. IlpoekTrpoBanue P iIZTP;?{iIC;OMy
3 6 |mporpammsuoro o6ecreuenuss MKC B 48 18 18 30 40 A ’
Bormpocs! anis
cpepe pa3pabdorku FlowCode.
TeKYILero
KOHTPOJISA
Paspen 4. IIpoekTupoBanue Order no
MpaKTUUeCKOMY
NporpaMMHO-aNnIapaTHoro SaIAHIIO
3 6 |obecneuennsa MKC B cpeaax 30 10 10 20 40 Bonﬂocm ’M
pa3pabdorku STM32CubeMX u Keil P A
MDK-ARM TeKyLLero
) KOHTPOJISA
Bcero 3a 6 cemectp 108 | 34 34 74 100
Bcero no gucCIUIIHHE 108 | 34 34 74 100
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Onenounblie MaTepuasbl no gucuumiude AIITTAPATHO-UH®OPMAIIMOHHOE
OBECITEYEHUE MUKPOITPOLIECCOPHbBIX CUCTEM

OIIK-2 - CnocoGeH noHUMamb npuHYyunbl pabomsl co8peMeHHbIX UHPOPMAYUOHHBIX MeXHOo/102Ull U
ucno/nb308amb ux 0/1s1 pewleHusi 3a0a4 npogheccuoHa/bHOL desimeabLHOCMU

Ne 1 HPOQHTaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTUIIINUTE apTYMEHTHI, OﬁOCHOBbIBaIOLL[I/Ie BLI60p
OTBETOB

Kakuie mporpaMMHbIe KOMIIOHEHTHI MTOSIBIITHCH B riporpamme Flow Code, HaunHasi ¢ 4-if Bepcru?

1. Interrupt
2. Delay
3. Macro
4. Switch

Ne 2 TIpouwuTaiiTe TEKCT W 3aITUILIUTE Pa3BePHYThI 000CHOBAHHBIN OTBET

Kak HacTpauBatoTcsi TapaMeTphl repudepuiiHoro Moayis B cpefe STM32Cube MX?
Ne 3 TIpouwnTaiiTe TEKCT U 3alMIINTe Pa3BepPHYThI 000CHOBAHHBIA OTBET

Kakue perucTpnl UCIO/B3YIOTCS AJis HACTPOUKU T0CIejoBaTenbHoro mopra MK 51-o0 cemeticTa?
Ne 4 TlpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE

YcTaHOBHTE COOTBETCTBHE MeX 1y Mankamu oubnroreku HAL cpezpl mpoektrpoBanuss STM32Cube
MX u ux colep>KUMBbIM.

[Tanka Cogep>Xrumoe narku

1. Middlewares A. [paiiBepsl riat Discovery

2. Project b. JlpaiiBepsl USB-nioprta, ayzuoanmnaparypsl 4 Jip.
3. Drivers B. I'oToBbIe IpUMepPBI YCTPOMCTB

Ne 5 [IlpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
YcraHOBUTe COOTBETCTBUE MeXK/ly TUIIOM MHTepdeiica 1 KOZloM Ilepe/jaBaeMblX [aHHbIX.

Tun unrepdeiica Ko nepenaBaeMbIX JaHHBIX

1. RS-485 A. IlapannenbHbId

2. Ctntronics b. TlocnenoBaTenbHbIN
3. CAN

4. Bitronics

5.USB

Ne 6 IlpouMTaiiTe TEKCT U yCTAaHOBUTE TOC/E[0BaTeTBHOCTD

Heob6xoaumo B cpezie IAR noctpouts nporpammy a1t MK Ha si3bike Cu. YKaxkute
MOC/IeI0BaTeIbHOCT JIeMCTBUI pa3paboTKK ITPOrpaMMbI.

Ne 7 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE N10OC/Ie[0BaTeIbHOCTh
YKa)kuTe Mocjie[j0BaTe/IbHOCTh AeHCTBUM ITpy pa3paboTke mporpamm B cpezie Keil MDK-ARM.

1. 3ayjaTh UMsI U MECTO COXPaHeHUsI IPoeKTa
2. 3apath Mozens MK

3. HacTpoutb pefiakTop Koza

4. BeIOpaThb makeT

Ne 8 TIIpounTaiiTe TEKCT, BbIOEpHTE MTPaBU/IbHBIN OTBET U 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
OTBeTa

Kaxkasi KomribtoTepHast TeXHOJIOTHS TIpe/iHa3HaUYeHa [jisi CO3/IaHusl ¥ OT/IaZiK¥ TIPOrpaMM paboThI CUCTEM,
rcnonb3yroimx 32-paspsgHsie MK ¢upmbr STMicroelectronics?

1. Flow Code
2. IAR
3. Keil MDK-ARM
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4. STM32Cube MX

Ne 9 TIIpouwnTaiiTe TeKCT, BbIOEpHTE MPaBU/IbHBIN OTBET U 3allIINTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
OTBeTa

B kakotii nanenu Flow Code HaxoAsITCst KoMaH/IbI pabOTHI € (haitiaMu?

1. B 0CHOBHO# UHCTPYMEHTAILHOM MaHe/

2. B maHe/u [1OMO/THUTE/TbHBIX KOMITOHEHTOB

3. B MHCTpYMeHTaIbHOM TTaHe/u POTrPaMMHBIX KOMITOHEHTOB
4. B nmaHe ¢haiiioBbIX KOMaH/

Ne 10 TTpouuTaiiTe TEKCT, BBIOEPUTE MTPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD
oTBeTa

Kakasi KomrbroTepHast TEXHOJIOT U TIpeJiHa3HaueHa /ISl [IOCTPOEHUS 3/IEKTPUUECKUX CXEM CHCTEM,
vcrosb3yroimx MK dupmer STMicroelectronics?

1. Flow Code
2.IAR

3. Keil MDK-ARM
4. STM32Cube MX

Ne 11 TIpouwnTaiiTe TEKCT, BbIOEpUTE MPABU/IbHbIE OTBETHI M 3aIUIINTE apryMEHThI, 000CHOBBIBAIOIIE BEIOOP
OTBETOB

I'ne B cpene Flow Code pacriosiaratroTcsi KOMaH/bl peJJaKTUPOBaHUSI TeKCTa W TPaHC/SLUU
MporpaMmbI?

1. B uHCTpyMeHTanbHOM MaHenn

2. B naHeu [JOMO/THUTETBHBIX KOMIIOHEHTOB
3. B oCcHOBHOM MHCTPYMeHTaIbHOM TTaHe/Ix
4. B 0CHOBHOM MEHIO

Ne 12 TIpouuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3aMMIIINTE apPTyMEHThI, 000CHOBBIBAIOII[HE BLIOOD
OTBETOB

I'me B cpese Flow Code pacrnionararotcst KoMaH/ibl paboThI € daitiaMu?

1. B uHCTpyMeHTanbHOM MaHenn

2. B naHeu [0MO/HUTE/ILHBIX KOMIIOHEHTOB

3. B uHCcTpyMeHTa/IbHOM NTaHe M MPOrpaMMHBIX KOMIIOHEHTOB
4. B 0CHOBHOM MeHIO
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