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1 Hesn u 3224 0CBOEHM S JUCHHUILIUHBI (MOYJIs1)

Heabro IUCHUIUTMHBI (MOMYJISA) SBJISIOTCS OCBOCHHE CTYJICHTaMH OCHOB YCTpPOWMCTBA
BCTPAUBAEMbIX CUCTEM MEXATPOHHBIX MOAYJIEH U UX MPOrPaAMMUPOBAHUS.

3agavyaMu OCBOEHUS TUCLMILIMHBI SIBIISIOTCS:

— U3y4YECHHUE NPUHIMIIOB IIOCTPOEHUSI BCTPAUBAEMbIX CUCTEM Ha 0a3e COBPEMEHHBIX MHUKPO-
KOHTPOJUIEPOB, IPUMEHSAEMBIX B MEXaTPOHHBIX CUCTEMAX;

— TOJY4YEeHUE HABBIKOB Pa3pabOTKU MPOTPAMMHOTO OOECIIeYeHHUs] BCTPAUBAEMBIX CHCTEM B
MEXaTPOHHBIX MOJYJISIX;

— OCBOGHHUE CPEJICTB pa3pabOTKU U OTJIAAKU IMPOrPaMMHOIO OOECHEUYEHUS BCTPAUBAEMBIX
CHCTEM.

2 MecTo AMCIUATTHHBI (MoayJist) B CTPYKTYpe OCHOBHOM
npo¢ecCHOHAIBHOI 00pa30BaTeJbHOI MPOrPaAMMBbI

JucuuninuHa (MOAyjb) OTHOCUTCS K BapMaTUBHOM 4acTH OCHOBHOM IPO(ecCUOHaIbHOM 00-
pa30BaTEeIbLHOM MIPOrpaMMBI.
JucnumimHa u3ydaercs B 6 cemectpe.

3 IlepedeHb MIAHUPYEMBIX Pe3YJbTATOB 00y4YeHHs MO AUCHUTIIHHE
(MoayJ110)

B pe3ynbrate ocBOSHUS AUCHUIUIHHBI (MOAYJIsS) 00yJaromuiics JOMKEH:

3HaTh:

1) apXUTEKTypy COBPEMEHHBIX BCTPAUBAEMbBIX CHCTEM MEXaTPOHHBIX MOAyJIEH (KOa KoMIie-
ternuu — [1K-9, kox naankatopa — I1K-9.1);

2) 06a30BbIC MPUHIUITBI Pa3pabOTKU MPOTPAMMHOTO O0CCIIEUCHHUs Ui BCTPAMBAEMBIX CHC-
TEeM MeXaTPOHHBIX MoayJiei (kox komnereHimu — [1K-9, ko nnankaropa — ITK-9.1);

YMern:

1) pa3pabaTriBaTh IpOrpaMMHOE obecrieueHue Ha si3bike CH IS BCTPaUBaEeMbIX CHCTEM Me-
XaTPOHHBIX Moysel (kox kommeteniun — [1K-9, kox uxaukaropa — [1K-9.2);

2) mporpaMMHUpOBaTh Mepu(EepHio COBPEMEHHBIX MHKPOKOHTPOJUIEPOB MEXATPOHHBIX MO-
nyneit (kon komnereHnuu — [1K-9, kox unaukaropa — [1K-9.2);

Baagern:
1) HaBBIKAMHU MCIOJIB30BAHUS COBPEMEHHBIX CpeJl pPa3pabOTKU MPOrPaMMHOI0 00eCTIeYeHHUs
BCTpauBaeMbIX cucteM (ko komrerennuu — [1K-9, kon unaukatopa — [1K-9.3).

[TonHble HAUMEHOBAHUS KOMIIETEHIIMM U MHIUKATOPOB UX JTIOCTH>KEHUS TIPEJICTABIIEHBI B
001Iel XapakTepUCTHKE OCHOBHOM MPOeCCHOHATHHOM 00pa30BaTEIbHOM MPOTPAMMEI.

4 O0beM u cofepKaHue TUCIUATIIAHBI (MOLYJIA)

41 OO0beM JAUCHMUIUIMHBI  (MOayJifi), O00beM  KOHTAKTHOH U
CAMOCTOAITEJIbHOI padoThl 00y4YarOIIerocss TMPH OCBOCHUM IUCHHUIINHBI
(MoayJist), popMbI MPOMEKYTOYHOM ATTECTALUM O JUCUHMILIMHE (MOIYJII0)
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YcnoBHBIE cokpateHus: D — 3k3ameH, 3U — 3auer, /I3 — quddepeHnmnpoBanHblii 3a4er (3a-

yet ¢ ouenkoit), KII — 3ammra kypcoBoro npoekra, KP — 3amura kypcoBoii paboThl.

4.2 Conep:kanme JeKIMOHHBIX 3aHATHI

rJ[\/ri TeMbl TeKIIMOHHBIX 3aHATUI
6 cemecTp
1 |BBeneHue B apXMTEKTypbl BCTPAaUBAEMbIX CUCTEM
2  |MUKpOKOHTPOJLIEPHI
3 |OCcHOBBI IPOrpaMMHPOBAHUS MUKPOKOHTPOJIJIEPOB Ha SI3bIKE acceMOiep
4 |OcHOBBI NPOrpaMMHUPOBAHUSI MUKPOKOHTPOJLIEPOB Ha si3bike Cu (1)
5 |OcHOBBI TPOrpaMMHUPOBAHHSI MUKPOKOHTPOJLIEPOB Ha si3bike Cu (2)
6 |OCHOBBI IPOrPaMMHUPOBAHUS MUKPOKOHTPOJIIEPOB Ha si3bike C (3)
7 |OTka30ycTOMYMBOCTH BCTpauBaeMbIX cucteM. CTaHapThl HalMcaHUsl 0€30MacHOT0 KO/a.
8 |0630p cemeiicTBa MukpokoHTposuiepoB 1986BE9X u ssnpa ARM Cortex-M3
9 |HabGop komaHJ 1 cucTeMa MaMATH MUKPOKOHTpOJLIepa
10 |ITopThl BBOAA-BHIBOAA M CHCTEMA TAKTUPOBAHHSI
11 |MHorodgyHKuMOHaNIbHbBIE TaliMephl/cu€Tunky, hopmuposanue LLINM
12 |Bcrpoennsiit AL
13 |HUutepdeiicel nepenaun nannbix: SPl, UART, 12C
14 |CneunanusupoBanHble uHTEpdeiice nepenaun nanasix CAN u LIN
15 |Peanmu3aius KOHTYpa yIpaBJiIeHUs IEKTPUIeCKUM mpuBoaom (1)
16 |Peanmu3aiys KOHTYpa yIpaBJICHUs AIEKTPUISCKUM MPUBOIOM (2)

4.3 Conep:xxaHne NPaAKTHYECKUX (CEMUHAPCKUX) 3aHATHH
3aHATHS YKa3aHHOT'O THIA HE IPEyCMOTPEHbI OCHOBHOM MpodeccnoHaibHOM 00pa3oBa-

TEJIBbHOHN IPOrpaMMOn

4.4 Coaep:xaHue J1a00paTOPHBIX padoT

Ne o
i HaumenoBanus nabopaTtopHoii paboThI
6 cemecTp
1 |3makomctBO co cpenoii paspadorku Keil MDK-ARM u oTia109HBIM KOMIUIEKTOM JIJISI
MHKpOKOHTposiepal 986BE92Y
2 |Otiagxa nporpaMMHOT0 00ecTedeHus C MOMOIIbIO BHYTPUCXEMHOI'O OTJIAUUKA.
3 |Crammapt CMSIS u 6a30BbIi MPOEKT porpaMmMHOTo odecrieueHus. Pabora ¢ mopramu

BBOJa-BbIBOAA.




HaumenoBanus 1abopatopHoil paboThI

PaGora ¢ npepsiBaHusIMU

Pabota c Taiimepamu/cuerunkamu U popmuposanue LHHIMM

OOMeH aHHBIMU 110 TTocniefoBaTeabHOMy nHTepdeiicy UART

4
5
6 |OOMeH JaHHBIMHM IO TTOCNIeIoOBaTeIbHOMY HHTEp(eiicy SPI
7
8

Hcnons3oBanue AT

4.5 Coaep:xxanue KIMHUYCCKUX MPAKTHYECKHUX 3aAHATHI
3aHATHA YKa3aHHOTO THIIA HE MPEyCMOTPEHbI OCHOBHOM ITpodeccoHaibHON 00pa3oBa-
TEJIbHOHN IPOrpaMMOn

4.6 Coep:xxaHue CaMOCTOSITEJIbHON PadoThl 00y4aK0Ierocs

Bunst 1 popmbl camocTosTenbHOM paboThI

6 cemecTp

1 CamocrosTenpHas IIpaKTHKa IIpOrpaMMHUPOBAHUA HA SA3BIKC Cu

2 |llogroroBka K J1abopaTopHBIM paboTam

3 |[loxroroBka K 3aueTy

5 Cucrema popMupoBaHUs OLEHKH Pe3yJIbTATOB 00yYeHHs 110
AUCHUIIMHE (MOAYJII0) B PAMKAX TeKYLIero KOHTPOJISl YCIIeBaeMOCTH 1
NMPOMeKYTOYHOI aTTecTauuu 00y4aruerocs

MeponpusTHs TeKyIero KOHTPOJIs yCIeBaeMOCTH MakcumanabHOe KO-
1 IPOMEKYTOYHOM aTTecTallMi 00y4Jaronerocs JIMYECTBO OaNIOB
6 cemecTp
. |OuenuBaemMas yueOHasi 1€ TEIbHOCTh
[IepBb1it .
.. |00yuaromerocs:
PYOEKHBIN =
Ilocenenue JIEKIIMOHHBIX 3aHATUI 10
KOHTPOJITh
Te . Pabota na nmaboparopHsix paborax 20
Ky
ym Hroro 30
KOHTPOJIb
OnennBaemast yaeOHas IesITETHbHOCTD
yCIIeBaeMOCTH . _
Bropoii  |oOywaromerocs:
pyOexubiit |[locenienre TEKIMOHHBIX 3aHATHH 10
KoHTponb |PaboTa Ha naboparopHbIX paboTax 20
Hroro 30
[Mpomexytou- |[InddepeHnnanbHbiii 3a4eT 40 (100%)

Hasda aTTCCTaluAa

* B ciydae oTka3za o0y4aromierocsi oT pe3yJbTaToB TEKYIIEro KOHTPOJIS YCIIEBaeMOCTH

[IIkana COOTBETCTBHSI OLIEHOK B CTOOAJILHON U aKaJIeMUUYECKOM crucTeMax OI[EHUBaHUS pe3ysbTa-
TOB 00yUEHUS 10 TUCIUITIIMHE (MOIYIIIO)

Cucrema OLICHUBAHUA

OueHku
pe3yIbTaTOB OOYyUCHHUSI H

CrobajuibHas CUCTEMA OLICHUBAHUS 0-39 ‘40 - 60 ‘61 —-80 ‘81 — 100




CucreMa OIleHUBaHUA

PE3yNBTATOB O0YUCHHS
AxanemMuyeckasi CHCTEMa OLICHUBAHHUSI
(ax3ameH, nuddepenupoBanbiii 3auet, |(Heymosme- |YmoBierBo-
3alUTa KypCOBOTO MPOCKTA, TBOPUTEIBHO |pUTEIBHO
3aIuTa KypcoBOr pabOoThI)
AxanemMuyeckasi CHCTEMa OLICHUBAHHUSI
(3auer)

Orne”ku

Xopomuio OtanyHo

He 3auteno |3aureno

6 Onucanne MaTepuaJIbLHO-TeXHUYECKOH 0a3bl (BKJIIOYAasi 000PYy/A0BaAHME U
TeXHU4YEeCKHe CpPeIcTBa 00y4eHHs ), He00X0AMMOM JIsl OCYIIeCTBJICHUS
o0pa3oBaTeJILHOIO IIPpoLEcca M0 AUCHUILIHHE (MOAYJII0)

Jlnst mpoBeieHus JIEKIMOHHBIX 3aHATUH TpeOyeTcs ayauTOpHs, WMEIOIas MPOCKIIMOHHOE
000pyIOBaHHE M WHTEPAKTUBHYIO AOCKy. s mpoBeneHHs 1abOpaTOpHBIX pabOT HEOOXOIUMO
o0opynoBanue «BrruucnurenbHoro 3ana» kapeapel CAY.

Jlns mpoBeieHust 1a00paTOPHBIX PaboT TpedyeTcs clieAyrollee CleluaIu3upoBaHHOe 000-
pyZAOBaHUE:

- OTJIaJJOYHbIE HAOOPBI AJ11 MUKpOKOHTpoJuiepa 1986BE92Y.

7 IlepeyeHb OCHOBHOM M IONOJTHUTEIbHON Y4eOHOM JIUTEPATYPHI,
He00X0UMOI1 1JI1 OCBOECHHUSA TUCIMILIMHBI (MOLYJIA)

7.1 OcHoBHas1 iUTEpaTypa

1. Kepnuran, b. B. fI3p1k nporpammupoBanust C : yaeOnuk / b. B. Kepauran, JI. M. Puun.
— 2-e u3n. — Mocksa : UHTYUT, 2016. — 313 c. — TekcT : aneKTpoHHbIi // JlaHb : 271eKTpoH-
HO-Oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/100543 (nata obpareHus:
01.08.2021). — Pexxum goctyna: Ajst aBTOPH3. MOJIb30BATEICH.

2. Jlxxozed, FO. SAnpo Cortex-M3 kommanun ARM. [ToHOE pyKOBOJICTBO : PyKOBOJICTBO /
10. JIxo3ed ; nepeBon ¢ anrauiickoro A. B. EBctugeeBa. — Mocksa : JIMK Ilpecc, 2012. — 552
c. — ISBN 978-5-97060-307-9. — Texkcr : anexTpoHHbIH // JIaHb : 271eKTpOHHO-ONOInoTeYHas
cuctema. — URL: https://e.lanbook.com/book/69941 (mara obpamenus: 01.08.2021). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIIEH.

3. Cnenuduxanus «Mukpocxema 32-pa3psJHOro OJJHOKPUCTAIBHOTO MUKpo-OBM c namsi-
Thi0 Flash-tuma 1986BE9xy, K1986BE9xy, K1986BE9xyK, K1986BE92QI, K1986BE92QC,
1986BE91H4, 1986BE91H4, 1986BE94H4, K1986BE94H4»

7.2 lonoJIHUTEIbHAS JINTEPATyPa
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3. HoBoskuioB O.I1., OcHOBBI MHUKPOIPOLIECCOPHOM TEXHUKH: yueOHoe mocodue: B 2 T.: T.2 /
O.I1. HoBoxkuios. -M.: PagroCodr., 2007. — 336¢.

8 Ilepeyenns pecypcoB HHPOPMANUOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«HTEpHET», HEOOXOAMMBIX /IJI1 OCBOEHUS AN CIUILUIMHBI (MOYJIA)

1. http://www.elibrary.ru — Hay4nas snekTpoHHast OMOIMOTEKA B 00J1aCTH HAYKH, TEXHOJIO-
THA



2. http://library.tsu.tula.ru/ellibraries/all_news.htm — nay4nbIie 31eKTpOHHBIC OUOINOTEKH,
MIpE/ICTaBJICHHBIC HA OMOJIMOTEYHOM CaliTe YHUBEPCUTETA.

9 IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHd, HEOOXOAUMBIX JIJIS
OCyILIECTBJIEHHs 00pPa30BaTEJIbHOI0 MPOLEcca N0 AMCHUILIMHE (MOLYJII0)

9.1 IlepeyeHb HEOOXOAUMOIO €KEr0JTHO OOHOBJISIEMOTO JIUIEH3UOHHOTO U
CBOOOJIHO PACHPOCTPAHSIEMOr0 IPOrPAMMHOI0 o0eclneYeHusi, B TOM YHCJIe
O0TCICCTBCHHOI'O MIPOU3BOACTBA

1. UnrerpupoBannas cpeaa paspadborku Keil MDK-ARM Lite.

2. Penakrop xona Notepad++.

3. CpenctBo nmpocmotpa PDF-daitnos.

4. IMTaket nmporpamm «MoitOduc IpodeccnonanbHbIIN

9.2 IlepeyeHb HEOOXOAUMBIX COBPEMEHHBIX IMPO(ecCHOHANBHBIX 0a3

HAHHBIX H I/IH(l)OpMaI[l/IOHHLIX CIIPABOYHBIX CUCTEM
1. KomnbrotepHas cripaBouHasi npaBoBas cuctema Koncynprant Ilntoc.



