





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:
CpeJCTB MPOEKTUPOBAHKS 1 OT/Ia/IKK POrPaMMHOT0 00ecriedeHrsi MUKPOKOHTPOJIJIEPHBIX CHCTEM;
YMeHuUsi:
C03/aBaThb, OT/IAKMBATh U 3allMCHIBATE B MAaMATh paboyrie MporpaMMel AJisi MUKPOKOHTPOJI/IEPOB;
HaBbIKU:
MICII0/Ib30BaHMUS CPeZICTB OT/IaJKU IIPOrpaMMHOr0 obecrieueHus..

IICK-1.4
3HAHUA:
(yHKLMOHAIBHBIX BOSMOKHOCTEH M HalpaB/ieHWH pasBUTHS CUCTeM pa3pabOoTKH armnapaTHOro U
MPOrpaMMHOTr0 00ecrieueHHs BCTPO@HHBIX MUKPOKOHTPOJIIEPHBIX CUCTEM;
YMeHusi:
UCIT0/Tb30BaTh KOMITBIOTEPHBIE TEXHOIOTMY Pa3pabOTKH ammapaTHO-ITPOrpaMMHOTO 00ecTieueHust
MMKDPOKOHTDOJIIEDHBIX CUCTEM;
HABbIKU:
TIPOEKTHPOBAHUS 3JIEMEHTOB allapaTHO-ITPOrPaMMHOT0 00eCrieueH s MUKPOKOHTPOJITIEPOB C
HCIIO/Ib30BAaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHM.



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.

CogepxaHue AUCLMIUIMHBI SBISETCA JIOTUUeCKUM npopopkeHrem aucuuiyindi: THOOPMATHUKA:
OCHOBBI IMTPOI'PAMMMPOBAHUNA], NMHOOPMAILIMOHHBIE TEXHOJ/IOI'nn n
IMTPOI'PAMMMWPOBAHUE, TEOPETNYECKHWE OCHOBBI JJIEKTPOTEXHUKMN.

CopneprkaHue TVCTIATITUHEI SIBJISIETCST OCHOBOM TS OCBOEHUsI TUCIUTLTIH:
MUKPOITPOLIIECCOPHBIE CPEJCTBA, TEXHOJ/IOTNYECKAS (ITPOEKTHO-
TEXHOJ/IOTUYECKAS) ITPAKTHUKA.

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

¢ OIIK-1 — CniocobeH PUMEHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTeMaTU4yeCKOro aHa/lr3a U MOJle/TMPOBaHUsl, TEOPETUUYEeCKOTO 1 SKCIIePUMEHTaIbHOTO UCC/Ie/JOBaHKS B
rpodhe CCUOHATLHOM JiesITeTbHOCTH

¢ 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

¢ TICK-1.1 — Cniocoben pa3pabatbiBaTh TpeOOBaHMS 1 IIPOEKTUPOBATh MTPOrPaMMHOE 00ecIieueHue



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyAUTOpHBIE 3aHATHS ©
B KOHTaKTHOIi ¢hopme g o
® @ 5 =
e 2E
= ¢ 23 :E
o = < = 1
E 2 = X BB IS
> E HanmeHoBaHHe pasjie/IoB H AHAAKTHYECKHX e{HHHAL] 75| E E g E - J3] & §
* & 2 & g | £E| E¢ 2
o Q o] Bz S e
a = 23 =L - <
S o & - -
= M e
O O
= =
Pa311en 1. KOMH]:]OTE]JHI)IE TEeXHOJ/IOTUH NPOEeKTHUPOBAHUA
MHKPOKOHTPO/IIepHbIX cucteM (MKC). 1.1 ®yHKUMH, TPUHLMIIBI TOCTPOEHHUS,
4 7 MeTO/MKa UCI0/Ib30BaHUs KOMITbIOTEPHBIX TeXHO/Orui. 1.2 CoBpeMeHHble 16 4 2 2 12 20 20
KOMIIbIOTepHbIe TexHomoruu (cpegpl paspabotku) IAR, FlowCode, Keil MDK-ARM,
STM32CubeMX.
Paspen 2. Apxutektypa MKC. 2.1. Cocrap annapaTHO-IporpaMMHOTO
4 7 obecrievennss MKC. 2.2. CtpykTypa MUKpPOKOHTpo/iepoB (MK). 2.3. OcobeHHoCTH 24 8 4 4 16 0 20
MK ARM. 2.4 MukpokoHTposutepbl STM32.
Paspen 3. IIpoekTHpoBanHe nporpaMMHoro obecriedenns MKC B cpepe
paspatorku FlowCode. 3.1. Cpepa paspaborku nporpamm FlowCode. 3.2.
Pa3paboTka IporpaMMHOro obecreyeH s C TOMOILL[bI0 FPadHUuecKoro si3blka Cpefjbl
4 7 FlowCode. 3.3. ITepeBog ¢ rpaduueckoro s3bika Ha si3blk Cu. 3.4. Vcronb3oBanue 59 24 6 18 s 40 30
JOTIOJTHUTE/IbHOM HHCTPY-MEHTA/IbHOM MaHesI! JJist OAK/IIoUeH st niepedyepUitHbIX
YCTPOWCTB.
Pa3spen 4. [IpoeKkTHpoOBaHKe MPOrpaMMHO-anmnaparHoro odecneyenuss MKC B
cpeaax paspa6orkun STM32CubeMX u Keil MDK-ARM. 4.1. Cpepa pa3paboTku
STM32CubeMX. 4.2. PaspaboTka 31ekrpuueckoii cxembl MKC B cpegie
4 7 STM32CubeMX . 4.3. Pa3paboTKa nporpaMmMHOro obecrieueHusi B cpeze 45 15 5 10 30 40 30
STM32CubeMX. 4.4. TToaxmouenne 6ubamorekn HAL. 4.5. PazpaboTrka
nporpamMmmHoro obecrieuenust B cpeze Keil MDK-ARM.
Bcero 3a 7 cemecTp 144 51 17 34 93 100 100
Bcero no gMCHUIUINHE 144 51 17 34 93 100 100
3.2. AyATOPHBII NPAaKTUKYM
O0Bem,
Ne Tema NMpaKTH4YeCKOro
Homep U HAMMEHOBAHHE pa3je/id AUCIUITI/TUHBI ayA.
n/n 3aHATHUA
yacoB
3HAKOMCTBO C KOMITbIOTEDHBIMU
Pa3zpen 1. KoMribroTepHbIe TEXHOIOTUN MPOEKTUPOBAHUS
1 TEeXHOIOTUSIMU 2
MUKPOKOHTpoJiepHbIX cucteM (MKC).
npoektrpoBanusa MKC.
N3yuyenue arraparHo-
2 IIPOrpaMMHOI0 00eCIeueHust 2
Pa3pen 2. Apxutektypa MKC. MKC.
3 3HaKOMCTBO CO CTPYKTYpOit ’
MK, MK APM, STM32.
4 I/I3yquHe rnopsaka pa6OTBI B )
cpene FlowCode.
5 Pa3pabotka nipocToit 2
niporpammsl B cpefie FlowCode.
6 TectupoBanue 2
ITepeBon mporpaMmel C
7 rpaduueckoro sisbika FlowCode| 2
Ha s3bIK CH.
8 Pasgen 3. IIpoekTrpoBaHue IIPOrpaMMHOIO obecrieueHust  |3HAKOMCTBO C ZOIOIHUTEIbHOM 2
MKC B cpepzie pa3pabotku FlowCode. VHCTPYMEHTa/ILHOW NaHe/bio.
9 HO,Z[KIH—O‘—IEHI/IE CBeToArO40B U )
KHOIIOK.
10 [MogkmoueHue 1HGPOBBIX ’
WHOWKATOPOB.
[MopkntoueHne
11 MOTEHL[OMETPUYECKOTO 2
AaTuyrKa.
12 Pabora c npepLIBaHUSIMU. 2
6 10187




13 |Pa3pen 4. IlpoekTrpoBaHue MpoOrpaMMHO-aIapaTHOro W3yueHue mopsifka paboTsl B 2
obecnieuennst MKC B cpefjax pa3pabotku STM32CubeMX |cpene STM32CubeMX.
1 Keil MDK-ARM. Pa3paboTKa 371eKTprdeCKoit
14 cxembl MKC B cpepe 2
STM32CubeMX.
15 Pa3paboTka IporpamMmsl B )
cpepe STM32CubeMX.
16 I/I3yqu1/1g nopsizika paboThI B )
cpene Keil MDK-ARM
17 TecTupoBaHue 2
Bcero 3a 7 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HauMeHOBaHHe pa3jesia JUCHUIIMHBI Copep)kaHue yueOHOro 3aiaHus Obrew,
n/n 4acoB
Pazpen 1. KoMribtoTepHbie TEXHOIOTUN N3yuenue ripeyCMOTPEHHBIX
1  |OpoeKTHMpOBaHWS MUKPOKOHTPOJ/IEPHBIX CUCTEM MpOrpaMMOH AUJaKTUYeCKUX eIUHHL] 12
(MKC). 110 peKOMeH/lyeMOH JIhTepaType
V3yueHue nipe/jyCMOTPEHHBIX
2  |Pasgen 2. Apxurektypa MKC. MpOrpaMMoN JUJaKTHUYeCKUX e/[UHUL] 16
0 peKOMeH/lyeMOMi iuTeparype
3 [TonroroBka oTyeTa no NnpakTUUeCKOMY 6
3a/JaHUI0
Pasgen 3. [IpoekTrpoBaHue MPOrpaMMHOIO N3yueHne nipeZlyCMOTPEeHHBIX
4  |obecneuenuss MKC B cpese pa3pabotku FlowCode. |mporpammori AUJaKTUUeCKUX eIUHUL] 24
10 peKOMeH/lyeMOM IuTeparype
5 IToaroroBka K TeCTUPOBAHUIO 5
6 [TonroToBka K TeCTUPOBAHUIO 5
Pazpen 4. TIpoekTpoBaHUe NpOrpaMMHO- Wsyuenne MPEAYCMOTPEHHBIX
7 MPOrpaMMOH JUJAKTAYe CKUX e[JHHL] 17
anmaparHoro obecrneuenrss MKC B cpefax .
paspa6otku STM32CubeMX u Keil MDK-ARM., |0 PEKOMERAYEMOM IMTEPATyPE
8 [ToaroToBka oTueTa Mo MpakTUueCKOMY 8
33/JaHUI0
Bcero 3a 7 cemecTp 93
4. ®OPMbI KOHTPOJISA OCBOEHUA NNCIIAITI/IMHBI
CEMECTP HEJAEJ/IN CEMECTPA
1/2(3/4/5| 6 |7(8 9 10 |11|12(13 (14 15| 16 17
7 AP Otu.mo I13 | AP ap Tecr, aud. 3au.

YcnoBHble 0003HaYeHVS:

P — nuarHocTuueckasi paboTa;

Tect — TecT;

Ortu. 1o I13 — oTUeT 1o npakKTUUeCKOMY 3a/jaHUIO;
. 3a4. — qudQepeHIMPOBaHHbIN 3aueT.

TeKyIuii KOHTPOJ/Ib YCIIEBAéMOCTH CTY/I€HTOB TIPOBOJUTCS B JUCKPETHBIE BDEMEeHHbIE HHTepPBA/IbI B
crenyromux Gopmax:
[TMarHocTuyeckasi pabora;

TeCT;

OTUET IO MPAKTUUeCKOMY 3a/]aHHIO.

HpOME)KYTO‘lHaH dTTecTalud rMpoBOAUTCA B Cl)OpMaXZ

I depeHIIMPOBaHHbBIN 3aueT.

10187




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. 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. JleKijnoHHbIE 3aHATHSA:

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

6.2. IIpakTHyeckue 3aHATHA:

1. STM324291-EVAL1;
2. AyIMTOpUS C YMC/IOM TI0CAJI0UHBIX MECT HE MEHbIIIe KOJIMUeCTBa 00yUaroIIXCs;
3. Keil uVision.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.



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;
e TECT;
¢ OTYET MO MPAKTUUECKOMY 3a/IaHHIO.

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

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMoM AWCIUITAHBI
MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (17 u.), mpakTuueckue 3aHsaTHs (34 4.), camocTosiTesbHas paboTa
crygenra (93 a).
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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 JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 u.,
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 prn?{?éKOCTb’
Paszpesn 1. KoMnboTepHble TEXHOI0TUH IPOEKTHPOBaHUSI MUKPOKOHTPoO//IepHbIX ciucreM (MKC).
C. A. Jloces. . [IpoekTipoBaHMe anmaparHbiX U
M3y HeHHe Py CMOTPEHHBIX MIPOrPaMMHBIX CPe/ICTB MUKDPOIPOLIeCCOPHBIX CUCTEM:

o CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2018
MPOrPaMMOH JH/AKTHYeCKHX (Bejente, payien 1) 12
iﬁ?gH;HOePeKOMeHAYEMOH C. A. Jloces. . MUKpoOIpoLieCCOpHble CUCTEMBI U

patyp ycrpoiictsa: CIT16.BI'TY "BOEHMEX" um. [I. ®.
Yerunosa, 2019 (Beenenue, naboparopsasi pabora Nel)
Wroro o 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: 16
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2009
JIUTeparype (pazzen 1)
Wtoro no pa3aeny 2 16
Pazpgen 3. IlpoekTnpoBanue nporpamMMHoro odecrieuennss MKC B cpepae pa3padorku FlowCode.
C. A. JIoces. . MuKpoIpoLeccopHble CUCTEMBL:
IloAroroeka oT4eTa 1o CII6.BI'TY "BOEHMEX" um. [l. ®. Ycrunoga, 2012 6
MpaKTHYeCKOMY 3a/laHuI0 (BeCb TekcT)
C. A. JloceB. . MuKpomnpoLiecCopHble Cpe/ICTBa:
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2009
N3yuenue rpesycMOTpeHHBIX (BeChb TEKCT)
TpOrpamMmOoit AUNAKTHIECKAX OcHoBbI IporpamMMmupoBanys Ha s3bike Cu: CII6.BI'TY 24
E/IMHHLI 110 PEKOMEH/yeEMOU "BOEHMEX" um. [1. ®. YcruHoBa, 2006 (Bech TeKCT)
/Teparype C. A. Jloces. . [IpoekTpoBaHKe anmapaTHbIX U
MIPOrPaMMHBIX CPe/ICTB MUKDPOIPOLIECCOPHBIX CUCTEM:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2018
[ToaroroBka K TeCTUPOBAHMIO (pazzen 1) 5
Wrtoro no pa3zeny 3 35
Paspen 4. IIpoekTHpoOBaHNe NporpaMMHo-anmnaparHoro obecrieuenusi MKC B cpegax pa3padoTku
STM32CubeMX u Keil MDK-ARM.
[ToaroroBka K TeCTUPOBaHUIO 5
Egg:egﬁﬁglg eiycaﬁgizee[c{;l;z( C. A. Jloces. . IIpoekTrpoBaHMe anmnapaTHbIX U
epI/IHlI:/)I o eioﬁen MO MIPOrPaMMHBIX CPeCTB MUKPOIPOLIECCOPHBIX CUCTEM: 17
HﬁTep:‘Typep v CII6.E['TY "BOEHMEX" um. J]. ®. Ycrurosa, 2018
(rnaBei 2,3,5)
ITogroroBka oTueta 1o 8
MPaKTUYeCKOMY 3a/laHUI0
Wroro no pasgeny 4 30

11

10187



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

* TeECT;

* OTUeT I10 NMPAaKTUUECKOMY 3a/IaHUIO;
e muddepeHITMPOBAHHLIN 3aUeT.

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.

Tect
TecTrpoBaHUe MPOBOAMTCA T10 pazjesiaM 1-4 yueOHOM JUCLIUILIAHBI:
- Ha 9 Hegene no pasgenam 1-3;
- Ha 17 Hepiese 10 BCeMy Marepuaiy paszesnos 1-4.
TecTtoBoe 3ajiaHue BKIOUaeT B cebst 10 BorpocoB. Bpems BeimosHenus 0,5 yaca. TeCcT cuMTaeTcs yCrelHo
TPON/IeHHBIM TIPU HAJTMUUU He MeHee 6 TIPaBU/IbHLIX OTBETOB.
KoMr1/1eKThI TeCTOBBIX BOIIPOCOB BK/IFOUEHBI B COCTaB Y MK AUCLIUTIIMHEL.

OTueT No NPaKTHYECKOMY 3aiaHHI0
ITpakTHueckoe 3a/ilaHue TPeyCMaTPUBAET PellleHre TUTTOBBIX 3a/1au 10 pa3paboTKe NMPUHIUIHAATBHBIX
CX€eM U TIPOTPAMMHOTO KOZia C TIOMOIIIbI0 M3yUaeMbIX CPe/ICTE aBTOMATH3al[{U ITPOEKTHPOBAHMUS.
[To pe3synbraTam BHITIOHEHUS IPaKTUUECKOTO 3a/laHus 0hOpMIISIeTCST OTUeT.
OrtueT IO/KEH CONEPKaTh:
- IIOCTAHOBKY 3a/lau, MMpe[yCMOTPEHHBIX JTaraMy MMPaKTUUeCKOTO 3a/[aHus;
- CBeZIeHHSI O TIOPSIZIKe PellleHus 3a7iay;
- pe3y/bTaThl BHITIOJIHEHUS ITPAKTUUECKOT0 3a/laHus (TIPUHIUINA/IBEHBIE CXEMBI, TIPOTPAMMHBINA KOZ, U TIP.).
OTueT npecTaBiAeTcsa B OyMa)kKHOU WM 3/IEKTPOHHOU (hopme.

JuddepennupoBaHHbIii 3aueT

OOyyaroluiicsi IMeeT MPaBO Ha MO/yYeHHe MUHUMAa/IbHOM MOJIOKHTETEHOM OLIEHKH TTPY YCIOBUX
YCIIEIIHOTO MPOXOXKAEHUSI TEKYIIEer0 KOHTPOJISI yCIieBaeMOCTH B (hopMe IMarHOCTHUeCKOM paboThI B
COOTBeTCTBUU C TpaduKOM pa3zena 4.
WToroBbIii KOHTPOJ/IB M0 AVCLUIIIMHE POXOAUT B (hopme auddepeHITMPOBAHHOTO 3aUeTa. 3adeT I10
IUCHUTIIFHE 0(hopMIIsieTCst
TIPU CIEAYIOIINX YCIOBUSX:
- YCIeLIHOe MPOXOXKAeHne TeCTUPOBaHusA 1o paszenam 1-4;
- TIpeZiCTaB/ieHYe TTOJTHOTO OTYeTa B COOTBETCTBUH COZeP’KaHWeM TNPAKTHUeCKOTO 3alaHusl U YCTaHOB/IeHHBIMU
TpebOBaHUSIMHU.
[To pe3ynbraTam 3al{UThl OTUETA U OTBETOB Ha /IOTIOJIHUTE/IbHBIE BOMIPOCHI Ha 3aueTe BLICTAB/ISIeTCS UTOTOBAst
OLIeHKA TI0 IUCIUTITHHE.
MeTtogviKa OLIeHKHU.
YI0oBIeTBOPUTENBHO - CTYZIEHT B/afieeT OCHOBHLIM 00beMOM 3HaHWi TI0 JUCLIMIUIMHE; TIPOSIB/ISIeT 3aTPyAHEeHHs
B CaMOCTOSITE/IbHBIX OTBETAaX, ONepUpyeT HeTOUHBIMUA ()OPMY/IHMPOBKaMH; B MPOLiECCe OTBETOB AOMYCKAIOTCS
OLIMOKM T10 CyIecTBy BOompocoB. CTyaeHT criocobeH peliaTh /UMb Haubosiee jierkue 3a7iauu, BaJieeT TOJMBKO
00s13aTe/TbHBIM MUHUMYMOM METO/[OB UCC/Ie[JOBaHUH.
XOopolIIo - CTyIEHT BJaZieeT 3HaHUSIMH JUCLIATUTMHBI TTOYTH B MTOJTHOM 00beMe TIPorpaMMbl (UMEeFOTCST TTPOOesTb
3HAHUH TOJIBKO B HEKOTOPBIX, 0COOEHHO CJIOKHBIX Pa3/esiax); CaMOCTOSITEbHO U OTYACTH TIPU HABOZSIINX
BOITPOCAX /IaeT TI0JTHOLIEHHbIE OTBEThI Ha BOIIPOCKI; He BCET/ia BbIJe/sieT Haubosiee CyllieCTBEHHOE, He
JIOTTyCKaeT BMeCTe C TeM Cephbe3HbIX OIIMOOK B OTBETAX.
OTNUYHO - CTY/IEHT B/iafieeT 3HaHUSMU TIpeZiMeTa B TIOTHOM 00beMe yueOHOM IporpaMMBl, ZOCTAaTOUHO
ryO0KO OCMBIC/IMBAET AUCHUIIIMHY; CAMOCTOSITE/TEHO, B JIOTUUECKOU MOC/Ie/JOBaTeIbHOCTH 1 MCUEPITLIBAIOIIe
OTBeYaeT Ha BCe BOTIPOCHI, MOUePKHBasi TIPH 3TOM CaMoe CyIIleCTBeHHOe, yMeeT aHa/TM3UPOBaTh, CDaBHUBATH,
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K1accu(uLIMpoBaTh, 0000111aTh, KOHKPETH3UPOBAaTh U CHCTeMAaTH3UPOBaTh N3yUeHHbI MaTepuall, BhIEATh B
HEM I7IaBHOe: YCTaHaB/IMUBaTh PUUMHHO-CJIE/|CTBEHHbIE CBSI3H; YeTKO ()OPMHUPYET OTBEThI
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe
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Paspen 1. KomnbroTepHsbie
4 - |TeXHO/IOTHH NPOEKTHPOBAHHS 16 4 ? ? 12 20 | 20 Tecr
MHMKPOKOHTPO/UIEPHBIX CHCTeM
(MKC).
4 7 |Pa3pen 2. Apxurektypa MKC. 24 8 4 4 16 0 20 Tect
Paspgen 3. IlpoekTupoBanue Ortuer 1o
4 - |MPOrpaMMHOro obecneueHus 59 | 24 6 18 35 | 40 | 30 |MPaKTHUECKOMY
MKC B cpepe pa3padoTku 3a/laHUIO,
FlowCode. Tect
Paspgen 4. IlpoekTupoBanue
NporpaMMHO-annapaTHoro - ag:;:g{%M
4 7 |o6ecneuenns MKC B cpegax 45 | 15 5 10 30 40 | 30 "P SAAHMIO y
paspabdorku STM32CubeMX u ATeCT ’
Keil MDK-ARM.
Bcero 3a 7 cemecTp 144 | 51 | 17 34 93 | 100 | 100
Bcero no agucuun/InHe 144 | 51 17 34 93 | 100 | 100
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