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1 Hesan u 32724 0CBOEHMSI JUCHHUILTUHBI (MOYJIs1)

Heabio TUCIUIUTHHBI (MOIYJIsI) SIBJSIFOTCS OCBOCHHE CTYJCHTAMU OCHOB YCTPOWCTBA BCTpa-
MBAEMbIX CUCTEM YIPABIICHUS JIETATEIbHBIMU alaparaMyi U UX IPOrpaMMHUPOBAHMUS.

3anaann OCBOCHUA TUCHUIIIMHBI ABJIAIOTCA:

— U3YUYCHHC IMPHUHIUIIOB ITOCTPOCHUA BCTPANBACMBIX CHUCTCM Ha baze COBpPEMEHHBIX MUKPO-
KOHTPOJUICPOB, IPUMCHACMBIX B CUCTEMAaX YIPABJIICHUS JICTATCIIbHBIMUA allllapaTaMu,

— IOJYYCHUC HABBIKOB p33pa60TKI/I MMporpaMMHOIo obecreyeHns BCTpanBa€MbIX CHCTEM
YyHOpaBJICHUS JICTATCIIbHBIMU allllapaTraMu,

— OCBOCHHE CPEACTB p33pa6OTKI/I U OTJIaAKHU ITPpOIrpaMMHOI0 obecreyeHus BCTpauBacMbIX
CHCTCM.

2 Mecto AMCHUIIHHBI (Moay.st) B CTPYKTYype OCHOBHOM
npodeccnoHaIbLHON 00pa3oBaTeIbHOM MPOrPaMMbI

JucuuiuinHa (MOyJib) OTHOCUTCS K BApUATUBHOM 4acTH OCHOBHOM NpogdeccuoHalbHON 00-
pa30BaTebHON TPOTrPaMMBI.
JlvcuuIuinHa u3yvaercsi B / ceMecTpe.

3 IlepeueHb MIIaHHMPYEMBbIX Pe3yJabTAaTOB 00y4YeHHs MO TUCHHUILIHHE
(MoayJ110)

B pe3ynbrare ocBOSHUS TUCIUATIINHBI (MOIYJIs1) O0YYArOIIHIACS TOJIKCH:

3HaTh:

1) apxXHUTEeKTypy COBPEMEHHBIX BCTPAHBAEMBIX CHCTEM JICTATENIBHBIX arIaparoB (KO KOM-
nerennuu — OIK-2, kox naaukatopa — OI1K-2.1);

2) 6a30BbIC MPUHIMUIBI Pa3pabOTKU MPOrPAMMHOIO OOECIICUCHHUsS JUIs BCTPAUBAEMbIX CH-
CTeM JIeTaTeNbHBIX anmapaToB (koa kommeteniwn — OITK-9, xon unaukaropa — OITK-9.1);

YMmern:

1) pa3pabatsiBaTh porpaMMHOe oOecrieueHne Ha si3bike CH /IS BCTPAUBACMBIX CUCTEM Jie-
TaTeNbHBIX anmnaparoB (ko kommnerenuun — OIMK-2, kox unaukaropa — OIMK-2.2);

2) IporpaMMHpPOBATh MepH(EPUI0 COBPEMEHHBIX MUKPOKOHTPOJIEPOB CUCTEM YIIPABICHUSI
JeraTe’bHbIMU anmnaparamu (kon komnereHnuu — OIK-9, kox uanukaropa — OIIK-9.2);

Baapern:

1) HaBBIKAMH MCIIOJIBb30BAHUSI COBPEMEHHBIX CPel pa3pabOTKH MPOrpaMMHOT0O 00eCTIeeHUsI
BCTpauBaeMbIx cucteM (ko komnerenuun — OITK-2, kox unaukaropa — OITK-2.3);

2) HaBBIKAMHU HCIOJIb30BAaHUS COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHI, UHTETPUPO-
BaHHBIX CpeJl pa3pabOTKU AJisl pelleHUs WHKEHEPHBIX 3a/Jay MpodeccHOHATbHON AesTeTbHOCTU
(xox xommetenin — OITK-9, xon naankaropa — OI1K-9.3).

[TonHble HAUMEHOBAHUS KOMIIETEHIIMM U UHIUKATOPOB UX JOCTHKEHUS TPEJICTABIIEHbI B
001Iel XxapaKTEPUCTHKE OCHOBHOM MPOeCcCHOHATBHOM 00pa30BaTEIbHOM MPOTPAMMBEI.

4 O0beM U copepkaHue TUCIHUIIUHBI (MOLYJIA)



41 OObeM UCHMIUIMHBI  (MOayJsi), 00beM  KOHTAKTHOH H
CaMOCTOSITEIbHOH PadoThl 00y4amolierocsi MNpPU OCBOCHUM JMCUHMILIMHBI
(Mmonyast), popMBI NPOMEKYTOYHOM ATTECTALMHU 10 AMCHUILIMHE (MOAYJII0)
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YcnoBHbIe cokpaiienus: D — 3k3aMeH, 34U — 3auer, /(3 — auddepenunpoBanHblii 3a4er (3a-
yeT ¢ ouenkoit), KII — 3amura kypcoBoro npoekta, KP — 3amura KypcoBoit paboThI.

4.2 Conep:kaHue JJeKUMOHHbIX 3AHATHI

Ne TeMBI TeKIUOHHBIX 3aHATHI
/0
7 cemecTp
1 |BBejeHue B apXUTEKTYpbl BCTPAUBAEMbIX CUCTEM
2 |MUKpOKOHTPOJLIEPHI
3 |OCHOBBI IPOTPAaMMHPOBAHUSI MUKPOKOHTPOJJIEPOB Ha SI3bIKE acceMOiep
4 |OcHOBBI IPOrpaMMHUPOBaHMsI MUKPOKOHTpOJLIEpOB Ha si3bike Cu (1)
5 |OcHOBBI TPOrPaMMHPOBAHHSI MUKPOKOHTPOJLIEPOB Ha si3bike Cu (2)
6 |OCHOBBI IPOrPaMMHUPOBAHUSI MUKPOKOHTPOJIIEPOB Ha si3bike C (3)
7 |OTKa30ycTOMYMBOCTb BCTpauBaeMbIX cucteM. CTaHaapThl HallMcaHusi 0€30MacHOr0 KO/a.
8 |O630p cemeticTBa MukpokoHTpOUIepoB 1986BEIX u simpa ARM Cortex-M3
9 |HabGop komaHJ 1 cucTeMa MaMATH MUKPOKOHTpOJLIepa
10 |ITopTsl BBOAA-BBIBOAA U CHCTEMa TAKTUPOBAHHUS
11 |MHorogyHKIHMOHaNIbHBIE TAMEphl/cU€TUnKH, (popmupoBanue [II1M
12 |Bcrpoennsiii AL
13 |HUutepdeiicel nepenaun nannbix: SPl, UART, 12C
14 |CneumanusupoBaHHble HHTEPQEHCHI Tepeauu TaHHbIX I aBUOHUKU
15 |Peanu3arust KOHTypa ynpaBlieHUs JIeTaTelbHbIM annapaToM (1)
16 |Peanm3arusi KOHTYpa ympaBlIeHH JIETaTEIBHBIM anmapaTom (2)
4.3 Conep:kaHye NPAKTHYECKHUX (CEMUHAPCKNUX) 3aHATHI
li\f; HaunmeHnoBaHMS MPAKTUYECKOTO 3aHATUS
7 cemecTp
1 |3HakoMCTBO co cpeioi pa3padOTKH U OTIAJ0YHBIM KOMIUIEKTOM JUIsi MUKPOKOHTpOJIIepa
2  |Otiagxa mporpaMMHOTO 00ECIIEYEeHHsI C MTOMOIIBI0 BHYTPUCXEMHOTO OTIAIUHKA.
3 |Pabora ¢ nopTaMu BBOJIa-BBIBOJIA.
4 |Pabora c npepbIBaHUSIMU




HanmenoBaums IMPAKTUYCCKOI'0 3aHATHA

Pabota ¢ TaiiMepamu/cuerunkamu U Gpopmuposanue LLIMM

OOMeH aHHBIMH 110 TocenoBaTeabHoMy unTepdeiicy UART

5
6 |OOMeH JaHHBIMHM 1O TTOCKIeI0BaTeIbHOMY HHTEpdeiicy SPI
7
8

Hcnons3oBanue AL

4.4 Copep:xanue J1a00paTOPHBIX padoT
3aHATUS YKa3aHHOTO TUIIA HE MPETyCMOTPEHBI OCHOBHOM NpodeccrnoHaibHoi 00pa3oBa-
TEJIbHOW MporpaMMon

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

TEJIbHON IPOrpaMMON

4.6 Coep:xxaHue CaMOCTOSATEJIbHOM PadoThl 00y4a0Ierocs

No

W Bunet u popmbl camocToaTenbHOM paboTh

7 cemecTp

1 CamocrosTenpHas IMIPaKTHKa IIPpOrpaMMHPOBAHUA HA SA3BIKC Cu

N

HOILFOTOBKa K IPAKTUYCCKUM 3aHATHAM

3 |[loxroroBka K 3a4eTy

5 Cucrema popMupoOBaHUS OLEHKH Pe3yJIbTATOB 00yYeHHs 110
AUCHUILIMHE (MOAYJII0) B PAMKAX TeKYILIero KOHTPOJIsl yCIIeBaeMOCTH 1
NMPOMEKYTOYHOM aTTecTauuu 00y4aruerocs

MeponpusTHs TEKyIEro KOHTPOJIs yCIIeBaeMOCTH MakcumanabHOe KO-
Y IPOMEXKYTOUHOM aTTecTany 00yJaromerocs JM4ECTBO 0asIoB
7 cemecTp
. |OuenuBaemas yueOHas 1€ TEIbHOCTh
[IepBb1it .
.. |[oOyygaromerocs:
PYOEKHBIN =
[Tocenenue JIEKIIMOHHBIX 3aHATUI 10
KOHTPOJITh
T . Pabota Ha MpakTUYECKUX 3aHATHUSIX 20
eKyIIni
Y Hroro 30
KOHTPOJIb

OrneHuBaemasi yueOHast eI TeIbHOCTh

yCIIEBa€MOCTH . _
Bropoii  |0oOyuaromierocs:
pyOexHsiii |[locenieHre JEKINOHHBIX 3aHATHH 10
KOHTpoib |PaGoTa Ha MpakTHYECKUX 3aHATUIX 20
Hroro 30
[Mpomexytou- |[InddepeHnnanbHbii 3auet 40 (100%)

Hasda aTTCCTaluAa

* B ciydae oTka3za o0y4aromerocsi oT pe3yJibTaToB TEKYIIEro KOHTPOJIS yCIIEBaEMOCTH

[IIkana COOTBETCTBHS OLIEHOK B CTOOAIIILHON U aKaJieMUUYECKOI cucTeMax OLEHUBAHUS pe3yibTa-
TOB 00y4EHUS 10 AUCIUILTNHE (MOIYIIIO)

Cucrema OLCHUBAHUA

OueHku
pe3yIbTATOB OOYUCHHS 5

CrobaybHast CUCTEMA OLIEHUBAHHUS 0-39 ’40 —60 ’61 — 80 ‘81 —100




Cucrema olleHUBaHUS

pEe3yIbTATOB OOYUCHHS
AkaieMudeckasi CHCTeMa OIICHUBAHHUS
(ox3ameH, nuddepeHnupoBanHblii 3auer, |Heymosne- |YmoBneTBo-
3aIUTa KypCcoOBOTO MPOCKTA, TBOPHUTEIHHO |PUTEITHHO
3aIUTa KypCOBOM pabOTHI)
AkaieMudeckasi CHCTeMa OIICHUBAHHUS
(3auer)

Orne”ku

Xopouio OTnu4Ho

He 3auteno |3auteHo

6 Onucanue MaTepuaIbHO-TEXHMYECKOH 0a3bl (BK/IIO4Yasi 000py10BaHUE U
TeXHH4YeCKHe CPpeIcTBA 00yueHus1), He0OX0AMMOM JIsl OCYyLeCTBJICHHS
00pa30BaTeJbHOI0 MPOLECCa M0 JUCHUILINHE (MOTYJIIO)

Jliia mpoBenieHusl JIEKIUOHHBIX 3aHITUNA TpeOyeTcsl ayauTOpHs, UMEIoIas MPOSKIHMOHHOE
000py/I0BaHUE W MHTEPAKTUBHYIO AOCKY. lJisi mpoBeneHus MpPakKTHUYECKUX 3aHATUN HEOOXOIMMO
obopynoBanue «BeraucnurenasHoro 3ana» kadpeapst CAY.

J11g ipoBeieHUs] MPAKTUYECKUX 3aHATHI TpeOyeTcs cieayoliee crennalIn3upoBaHHOe
obopyioBaHue:

- OTJIaJJOYHBIe HAOOPBI 11 MUKpOKOHTpoJuiepa 1986BE92Y.

7 IlepeyeHb OCHOBHOM M IONOJHUTEJIbHON Y4eOHOM JIUTEPATYPHI,
HEe00X0AMMOii 17151 OCBOCHUS TUCUUIIIMHBI (MOTYJIA)
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8 Ilepeuens pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«/HTEpHEeT», He0OXOAUMBIX IJISI 0OCBOCHMS TUCIHUILINHBI (MOLYJIs1)

1. http://wwwe.elibrary.ru — Hayunas snekTpoHHast OMOIHOTEKA B 00JIACTH HAYKH, TEXHOJIO-
TUU



2. http://library.tsu.tula.ru/ellibraries/all_news.htm — nayunbie 271€KTpOHHBIE OHOINOTEKH,
MPE/ICTaBICHHBIC HA OMOTMOTEYHOM CaliTe YHUBEPCHUTETA.

9 IlepeyeHb MH(POPMALMOHHBIX TEXHOJOTHH, HEOOXOAUMBIX JJIS
OCyILleCTBJIEHHsI 00Pa30BaTEJIBLHOI0 MpoLecca Mo AUCHHUIUIMHE (MOYJII0)

9.1 IlepeuyeHb HEOOXOAUMOTO €:KEr0HO OOHOBJIAEMOI0 JUIEH3MOHHOTO U
CcBOOOIHO PACHPOCTPAHSIEMOI0 NPOrPaMMHOIO oOecle4YeHusi, B TOM YHCJIe
O0TCYCCTBCHHOI'O MIpOon3BOACTBA

1. UnTerpupoBanHas cpena pazpadorku Keil MDK-ARM Lite.

2. Penakrop xoma Notepad++.

3. CpenctBo pocmotpa PDF-daiinos.

4. TTaket mporpamm «MoiOduc IIpodeccrnonanbHbIi

9.2 IlepeyeHb HEOOXOAUMBIX COBPEMEHHBIX TNPO(ecCHOHANBbHBIX 0a3

JAHHBIX " I/IH(l)OpMaIII/IOHHI:IX CIIPABOYHBIX CHCTEM
1. KOMHLIOTepHaH CIIpaBOYHas IIpaBOBasg CUCTCMaA KOHC}/J'IBTB.HT IInroc.



