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1 Hesn u 32724 0CBOEHM S JUCHUILIHHBI (MOTYJIs1)

Heabro AMCIUIUIMHBI (MOTYJIS) ABJISIFOTCS OCBOCHHE CTYICHTAMU OCHOB YCTPOMCTBA BCTpa-
MBAEMBIX CUCTEM MEXATPOHHBIX MOYJIEH U UX MPOrPaMMHUPOBAHUS.

3agayamMu OCBOEHUS TUCLMILIMHBI SIBIISIOTCS:

— W3YyYeHHUE MPHUHIUIIOB MOCTPOCHUSI BCTPAMBAEMBIX CUCTEM Ha 0a3e COBPEMEHHBIX MHKPO-
KOHTPOJUIEPOB, IPUMEHSAEMBIX B MEXaTPOHHBIX CUCTEMAX;

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

— OCBOCHHUE CPEJICTB pa3pabOTKU U OTIAAKU IPOrPaMMHOIO OOECHEUYEHUSI BCTPAUBAEMBIX
CHCTEM.

2 MecTo AMCHHUIIHHBI (Monay.Jist) B CTPYKTYpe OCHOBHOM
npo¢ecCHOHAIBHOI 00pa30BaTeJbHOI MPOrPaAMMBbI

JucuuninuHa (MOAyjb) OTHOCUTCS K BapMaTUBHOM YacTH OCHOBHOM IPO(ecCHOHaIbHOM 00-
pa30BaTEIbHOM MPOrpaMMBl.
JucuummHa u3ydaercs B 6 cemectpe.

3 [lepedeHb MIAHUPYEMBIX Pe3YyJbTATOB 00y4YeHHsI MO AUCHUTIIIHHE
(MoayJ110)

B pe3ynbrate ocBOSHUS AUCHUTUTHHBI (MOAYJIsS) 00yJaromuiics JOMKEH:

3HaTh:

1) apXUTEKTypy COBPEMEHHBIX BCTPAWBAEMbBIX CHCTEM MEXaTPOHHBIX MOAyJIEH (KOa KoMIie-
ternuu — [1K-9, koa nnankatopa — I1K-9.1);

2) 0a30BbIe MPHUHIUIBI Pa3pabOTKH MPOrPaMMHOTO OOECIIeUCHHs Ui BCTPAWBACMbIX CH-
CTeM MEXaTPOHHBIX Moaysel (koa kommeTeniuu — [1K-9, kox nuaukaropa — [1K-9.1);

Ymers:

1) pa3pabatsiBaTh MporpaMMHoe obecrieueHne Ha s3bike CH ISl BCTpauBaeMbIX CUCTEM Me-
XaTPOHHBIX Moyse (kox kommeteniuu — [1K-9, kox unaukaropa — [1K-9.2);

2) mporpaMMHUpOBaTh Mepu(EpPHI0 COBPEMEHHBIX MHKPOKOHTPOJUIEPOB MEXATPOHHBIX MO-
nyneit (kon komnerenmuu — [1K-9, kox unaukaropa — [1K-9.2);

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

[TonHble HAUMEHOBAHUS KOMIIETEHLIUNA U MHIUKATOPOB UX JOCTH>KEHUS MPECTABIEHbI B
001el XxapakTepUCTHKE OCHOBHOM MPodeCCHOHATBHOM 00pa30BaTEIbHOM MPOTPAMMEI.

4 O0beM u copepKaHue TUCHUATIAHBI (MOLYJIA)

41 OO0beM JAUCHMUIUIMHBI  (MOayJifi), O00beM  KOHTAKTHOH U
CaMOCTOSAITEIbHOM PpadoThl 00y4amoLerocsi MNPH OCBOCHHUM JMCUHMILIMHBI
(Monyast), popMBI NPOMEKYTOYHOM ATTECTALMHU 0 AMCHUILIMHE (MOAYJII0)
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YcnoBHBIE cokpateHus: D — 3k3ameH, 34U — 3auer, /I3 — quddepeHnupoBanHbii 3a4er (3a-

yet ¢ ouenkoi), KIT — 3ammra kypcoBoro npoekra, KP — 3amura kypcoBoii paboThl.

4.2 Conep:kanme JeKIMOHHBIX 3aHATHI

rJ[\/ri TeMmbl TeKIIMOHHBIX 3aHATUIH
6 cemecTp

1 |BBeneHue B apXMTEKTypbl BCTPAUBAEMbIX CUCTEM

2  |MUKpOKOHTPOJLIEPHI

3 |OCcHOBBI IPOrpaMMHPOBAHUS MUKPOKOHTPOJJIEPOB Ha SI3bIKE acceMOiep

4 |OcHOBBI NPOTpaMMHUPOBAHUSI MUKPOKOHTPOJLIEPOB Ha si3bike Cu (1)

5 |OcHOBBI IpOrpaMMHPOBAHUSI MUKPOKOHTPOJIEPOB Ha si3bike Cu (2)

6 |OCHOBBI IPOrPaMMHPOBAHUS MUKPOKOHTPOJIIEPOB Ha si3bike C (3)

7 |OTka30ycTOMYMBOCTH BCTpauBaeMbIX cucteM. CTaHapThl HalMCcaHUsl 0€30MacCHOT0 KO/a.
8 |0630p cemeiicTBa MukpokoHTposuiepoB 1986BE9X u ssnpa ARM Cortex-M3
9 |HabGop komaHJ M cucTeMa MaMaTH MUKPOKOHTpoJIIepa

10 |ITopTel BBOAA-BBIBOAA U CHCTEMA TAKTUPOBAHHS

11 |MHorodgyHKuHMOHaNbHbBIE TaliMephl/cu€Tunky, (hopmuposanue [LINM

12 |Bcrpoennsiit AL

13 |HUutepdeiicel nepenaun nannbix: SPl, UART, 12C

14 |CneunanusupoBanHble uHTEpdeiice nepenaun nanasix CAN u LIN

15 |Peanmu3aius KOHTYpa yIpaBJICHUs IEKTPUIeCKUM mpuBoaoM (1)

16 |Peanmu3ainus KOHTYpa yIpaBJICHUs IEKTPUICCKUM MPUBOIOM (2)

4.3 Conep:xxaHne NPaAKTHYECKUX (CEMUHAPCKUX) 3aHATHH
3aHATHS YKa3aHHOT'O THIA HE IPEyCMOTPEHbI OCHOBHOW MpodeccuoHanbHOM 00pazoBa-

TEJILHOMN IPOrpaMMOn

4.4 Coaep:xaHue J1a00paTOPHBIX padoT

Ne .
i HaumenoBanus 1abopaTopHoil paboThI
6 cemecTp
1 |3makomcTBO co cpenoii pazpadborku Keil MDK-ARM 1 0Ti1a109HBIM KOMIUIEKTOM JIJISI
MHKpOKOHTpostepal 986BE92Y
2 |Otnagka nporpaMMHOT0 00ECTIEYEHHUsI C TOMOIIBbIO BHYTPUCXEMHOT'O OTJIATUHKA.
3 |Crammapt CMSIS u 6a30BbIi MPOEKT porpaMmMHOTo odecrieueHus. Pabora ¢ mopramu

BBOJa-BbIBOAA.




HaunmenoBanus nabopaTtopHoit paboThbI

PaGora ¢ npepsiBaHusIMU

Pabota c Taiimepamu/cuerunkamu U popmuposanue LHHMM

OOMeH aHHBIMU 110 TTocniefoBaTenbHOMy nHTepdeiicy UART

4
5
6 |OOMeH JaHHBIMHM IO TTOCNIeI0OBaTeIbHOMY HHTEpdeiicy SPI
7
8

Hcnons3oBanue AT

4.5 Coaep:xxanue KIMHUYCCKUX MPAKTHYECKHUX 3aAHATHI
3aHATHS YKa3aHHOTO THIIA HE MPEyCMOTPEHBI OCHOBHOM TTpodeccHoHaIbHON 00pa3oBa-
TEJIbHON IPOrpaMMOn

4.6 Coep:xxaHue CaMOCTOSITEJIbHON PadoThl 00y4aK0Ierocs

Bunst 1 popmMbl camocToATenbHOM paboTh

6 cemecTp

1 CamocrosTenpHas IIpaKTHKa IIpOrpaMMHUPOBAHUA HA SA3BIKC Cu

2 |llogroroBka K J1abopaTopHBIM paboTam

3 |[loxroroBka K 3aueTy

5 Cucrema popMupoOBaHUs OLEHKH Pe3yJIbTATOB 00yUYeHHS 110
AUCHUILIMHE (MOAYJII0) B PAMKAX TeKYILIero KOHTPOJIsl yCIIeBaeMOCTH 1
NMPOMeKYTOYHOI aTTecTauuu 00y4aruerocs

MeponpusTus TEKyIero KOHTpOJIs yCIeBaeMOCTH MakcumanabHOe KO-
1 IPOMEKYTOYHOM aTTecTallui 00y4Jaronerocs JIMYECTBO 0alIOB
6 cemecTp
. |OuenuBaemas yueOHast 1eSTEIbHOCTD
[IepBb1it .
.. |00yuaromerocs:
PYOEKHBIN =
Ilocenenue JIEKIIMOHHBIX 3aHATUI 10
KOHTPOJITb
Te . Pabota na naboparopHsix paborax 20
Ky
ym Htoro 30
KOHTPOJIb
OnennBaemast yaeOHast 1esITEIHbHOCTD
yCIIeBaeMOCTH . _
Bropoii  |oOywaromerocs:
pyOexubiit |[locenienre TEKINOHHBIX 3aHATHH 10
koHTponb |PaboTa Ha n1aboparopHbIX paboTax 20
Hroro 30
[Mpomexytou- |[IuddepeHnnanbHbii 3a4et 40 (100%)

Hasda aTTCCTaluAa

* B ciydae oTka3za o0ydaromierocsi oT pe3yJbTaToB TEKYIIETr0 KOHTPOJIS YCIIEBaeMOCTH

[IIkana COOTBETCTBHS OLEHOK B CTOOAJIILHON U aKaJIeMUUYECKOM crucTeMax OLEHUBaHUS pe3ynbTa-
TOB 00yUEHUS 10 TUCIUITIMHE (MOIYIIIO)

Cucrema OLICHUBAHUA

OueHku
pe3yIbTaTOB OOYUCHHUSI H

Cro0ajuibHas CUCTEMA OLICHUBAHUS 0-39 140 - 60 6180 81— 100




CucreMa OlleHUBaHUA

pe3yabTaTOB OOYyUEHUS
AxaneMuyeckas CUCTEMa OLIEHUBAHUS
(ax3ameH, nuddepeHnupoBannblii 3auer, |Heynosne- |YmoBnerBo-
3alUTa KypCcOBOI'O NPOEKTA, TBOPUTENIBHO |pUTEIBHO
3alIUTa KypcoBOil paboThl)
AxanieMuyeckasi CUCTEMa OLIEHUBaHMSI
(3auer)

Orne”ku

Xopomuio OtanyHo

He 3auteno |3aureno

6 Onucanue MaTepuaIbHO-TEXHMYECKOH 0a3bl (BK/IIOYast 000pyA0BaHUE U
TeXHU4YEeCKHe CpPeIcTBa 00y4eHHs ), He00X0AMMOM JIsl OCYIIeCTBJICHUS
00pa3oBaTeJILHOIO IIPOLECca M0 AUCHUILIHHE (MOAYJII0)

Jlnst mpoBeeHNs JIEKIMOHHBIX 3aHATUH TpeOyeTcs ayIuTOpHs, WMEIOIas MPOCKIIMOHHOE
000py/IOBaHME W HMHTEPaKTHBHYIO HOCKY. [l mpoBemeHust 1abopaTopHBIX paboT HEOOXOAMMO
o0opynoBanue «BrruucnurenbHoro 3ana» kapenpel CAY.

JIns mpoBeieHus 1abopaTOPHBIX padoT TpedyeTcs Clieayomee CrenuaTn3npOBaHHOE 000-
pyZaoBaHue:

- OTJIaJJOYHbIE HAOOPBI AJ11 MUKpOKOHTpoJuiepa 1986BE92Y.

7 IlepeyeHb OCHOBHOM M IONOJHUTEJIbHOM Y4eOHOM JIUTEPATYPbI,
He00X0UMOI1 1JI1 OCBOECHHUSA TUCIMILIMHBI (MOLYJIA)

7.1 OcHOoBHas1 JUTEpaTypa

1. Kepnuran, b. B. f3pix nporpammupoBanus C : yuebnuk / b. B. Kepnuran, /{. M. Puun.
— 2-e u3n. — Mocksa : UHTYUT, 2016. — 313 c. — TekcT : aneKTpoHHbIi // JlaHb : 371eKTpoH-
HO-Oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/100543 (nata obparieHus:
01.08.2021). — Pexwum gocTyrma: it aBTOPH3. TOJIH30BATEICH.

2. Jlxxozed, FO. SAnpo Cortex-M3 kommanuu ARM. [ToHOE pyKOBOJICTBO : PyKOBOJICTBO /
10. JIxo3ed ; nepeBon ¢ anrauiickoro A. B. EBctugeeBa. — Mocksa : JIMK Ilpecc, 2012. — 552
c.— ISBN 978-5-97060-307-9. — Tekcr : anekTpoHHBIH // JIaHb : 31eKTpoHHO-OnOIMOoTeYHAs CH-
crema. — URL: https://e.lanbook.com/book/69941 (nata o6pamenus: 01.08.2021). — Pexum no-
CTyma: JUIsi aBTOPH3. MOJIb30BATEIEH.

3. Cnenuduxanus «Mukpocxema 32-pa3psJHOr0 OJJHOKPUCTAIBHOTO MUKpo-OBM c namsi-
Thi0 Flash-tuma 1986BE9xy, K1986BE9xy, K1986BE9xyK, K1986BE92QI, K1986BE92QC,
1986BE91H4, 1986BE91H4, 1986BE94H4, K1986BE94H4»

7.2 lonoJIHUTEIbHAS JINTEPATyPa

1. Po3anoB FO.K. DnekTpoHHBIE YCTPOHCTBA 3JIEKTPOMEXaHUYECKHUX cucTeM - M.: U3na-
Tenbckuil neHTp "Axanemus" 2004. — 272c.

2. HoBuxkos, }O.B. Beenenue B iudppoByro cXxeMOTeXHHKY : yueO.nmocobue / Hosukos 10.B.
— M.: UnTepHer-yH-T uHOpM. TexHoaoruii: bunom, 2007 . — 343c.

3. HoBosxuioB O.I1., OcHOBBI MUKPOMPOLIECCOPHOI TEXHUKH: yueOHoe mocodue: B 2 T.: T.2 /
O.I1. HoBoxkuioB. -M.: PagroCodr., 2007. — 336¢.

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

1. http://www.elibrary.ru — nHayunas snexTpoHHast OMOIHMOTEKa B 001aCTH HAYKH, TEXHOJIO-
THA



2. http://library.tsu.tula.ru/ellibraries/all_news.htm — nay4nbie 3eKTpOHHBIC OUOINOTEKH,
IMpEACTAaBJICHHBIC HA OMOIIMOTEYHOM CaiTe YHUBCPCUTECTA.

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

9.1 IlepeyeHb HEOOXOAUMOTIO €KEr0{HO OOHOBJIAEMOIO JIUIEH3UOHHOTO H
CBOOOHO PACHPOCTPAHSIEMOT0 NPOrPAMMHOI0 oOOecleYeHusi, B TOM YHCJIe
O0TCICCTBCHHOI'O MIPOU3BOACTBA

1. UnrerpupoBannas cpeaa paspadborku Keil MDK-ARM Lite.

2. Penakrop xoma Notepad++.

3. CpenctBo mpocmotpa PDF-daitnos.

4. [MTaker mporpamm «MoitOduc IIpodeccnonanbHbII

9.2 IlepeyeHb HEOOXOAUMBIX COBPEMEHHBIX IMPO(ecCHOHANBHBIX 0a3

HAHHBIX H I/IH(l)OpMaI[l/IOHHLIX CIIPABOYHBIX CUCTEM
1. KomnbrotepHas cripaBouHas mpaBoBas cuctema Koncynbrant [lnroc.



