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1 Hean u 32724 0CBOEHHSI JUCHMILIUHBI (MOTYJIs1)

Heabio TUCIUIUTHHBI (MOIYJIsI) SIBJSIFOTCS OCBOCHHE CTYJCHTAMU OCHOB YCTPOWCTBA BCTpa-
MBAaEMbIX CCTEM MEXaTPOHHBIX MOAYJIEH U UX MPOrPAMMUPOBAHMSL.

33}1aann OCBOCHUA TUCHUIIIMHBI ABJIAIOTCA:

— U3YUYCHHC IMPHUHIUIIOB ITOCTPOCHUA BCTPANBACMBIX CHUCTCM Ha Oaze COBpPEMEHHBIX MUKPO-
KOHTPOJUICPOB, IPUMCHACMBIX B MCXAaTPOHHBIX CUCTCMAX,

— IOJIYYCHHUC HABBIKOB pa3pa60TI<H IMporpaMMHOIo obecreyeHus BCTpauBac€MbIX CHUCTEM B
MCXATPOHHBIX MOAYJIAX,

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

2 Mecto AMCHUIIHHBI (Moay.st) B CTPYKTYype OCHOBHOM
npogeccnoHaIbLHON 00pa30BaTeIbHOM MPOrPaMMbI

JucuuiuinHa (MOyJib) OTHOCUTCS K BapUATUBHOM 4acTH OCHOBHOM NpogdeccuoHabHON 00-
pa30BaTebHON TPOTrPaMMBI.
JucuuiuinHa usydaercs B 6 cemectpe.

3 IlepeueHb MIaHHMPYEeMbIX Pe3yJabTaTOB 00yYeHMs 10 JUCHUILIHHE
(MoayJ110)

B pe3ynbrare ocBOSHUS TUCIUATIINHBI (MOIYJIs1) O0YYArOIIHIACS TOJIKCH:

3HaTh:

1) apxXuTEKTypy COBPEMEHHBIX BCTPAUBACMbIX CHCTEM MEXATPOHHBIX MOJyJIeH (KOa KoMmIie-
terumu — [1K-9, xox ungukaropa — [1K-9.1);

2) 6a30BbIC MPUHIUIBI Pa3pabOTKU MPOrPAMMHOIO OOECIICUSHHUs Uil BCTPAMBACMBIX CH-
CTeM MEXaTPOHHBIX MoyJei (ko kommereniun — [1K-9, kox nanukaropa — [1K-9.1);

Ymers:

1) pa3pabatsiBaTh porpaMMHoOe obecriedeHue Ha si3bike CH ISl BCTpaBaeMBbIX CHCTEM Me-
XaTPOHHBIX MoayJiel (koa komnereniuu — [1K-9, kox nuankaropa — [1K-9.2);

2) mporpaMMHpOBaTh MEPUPEPHI0 COBPEMEHHBIX MHKPOKOHTPOJICPOB MEXATPOHHBIX MO-
nyneit (kox kommnerenimu — [1K-9, kon nnaukaropa — [1K-9.2);

Baapern:
1) HaBBIKAMH MCIIOJIBb30BAHUSI COBPEMEHHBIX CPel pa3pabOTKH MPOrpaMMHOT0O 00eCTIeeHUsI
BCTpanBaeMbIxX cucteM (koj komnerennun — [1K-9, kox nanukaropa — [1K-9.3).

[TonHbIE HAMMEHOBAHUS KOMIIETEHLIUH 1 MHIUKATOPOB UX JOCTUKEHHUS IIPE/ICTABICHBI B
o011elt XxapakTeprcTUKe OCHOBHOI NpodeccroHanbHONW 00pa30BaTeIbHON MPOTrPAMMBI.

4 O0beM U coiep:KaHue TUCUUILTUHBI (MOTYJIA)

41 OO0bem aUCHUIUIMHBI  (MOXYJisl), O00beM  KOHTAKTHOH H
CAMOCTOAITEJILHOM PadoThI  00y4arwoumerocss IpPH OCBOCHUU AMCIUILIMHBI
(MonayJisi), popMbI MPOMEKYTOYHOM ATTECTANUM 1O JUCHUILTIMHE (MOTYJII0)
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Ounas dhopma o0yueHus

6 3 4 144 32 - 16 - - 0,25 | 95,75

Hroro 13 4 144 32 - 16 - - 0,25 95,75

YcnoBHbIe cokparnieHus: D — sk3ameH, 34 — 3auer, 13 — quddepeHnnpoBaHHbIi 3a4eT (3a-

yeT ¢ ouenkoit), KII — 3amura kypcoBoro npoekta, KP — 3amura KypcoBoit paboThI.

4.2 Conep:kaHue JJeKUMOHHbIX 3AHATHI

11\/%)1 TeMBI IEeKIIUOHHBIX 3aHSITUHI
6 cemecTp

1 |BBeneHHe B apXUTEKTYphI BCTPAUBAEMBIX CUCTEM

2 |MUKpOKOHTPOJLIEPHI

3 |OCHOBBI IPOTPaMMHPOBAHUSI MUKPOKOHTPOJJIEPOB HA SI3bIKE accemMOiep

4 |OcHOBBI IPOrpaMMHUPOBAHUS MUKPOKOHTPOJLIEpOB Ha si3bike Cu (1)

5 |OCHOBBI IPOrpaMMHPOBAHUS MUKPOKOHTPOJLIEPOB Ha si3bike Cu (2)

6  |OCHOBBI IPOTPAaMMHPOBAHUSI MUKPOKOHTPOIIEpOB Ha si3bike Cu (3)

7 |OTKa30yCcTOWYMBOCTH BCTpauBaeMbIX cucteM. CTaHapThl HAMCcaHUsl 0€300aCHOTO KOJa.
8 |O630p cemeticTBa MukpokoHTpOIepoB 1986BEIX u ssmpa ARM Cortex-M3
9 |HabGop komaH[ 1 cUCTEMa TaMATH MHUKPOKOHTpOJIIepa

10 |ITopTsl BBOAA-BBIBOAA U CHCTEMa TAKTUPOBAHHUS

11 |MHorodyHKIHOHANbHBIE TaliMepbl/cuéTunku, popmuposanue [IINMM

12 |Bcrpoennsiii AL

13 |huTepdeticer nepenaun nanueix: SPl, UART, 12C

14 |CneumammsupoBanubie uHTEpdeiics nepenaun nanaeix CAN u LIN

15 |Peanu3aius KOHTYpa yIpaBICHUS HIEKTPHUSCKUM mpuBoaoM (1)

16 |Peanu3ainusi KOHTYpa YIPaBICHUS HIEKTPHUSCKUM IPUBOIOM (2)

4.3 Conep:kaHme NPAKTHYECKHUX (CEMUHAPCKNUX) 3aHATHI
3aHATUS YKAa3aHHOTO TUIA HE NMPETyCMOTPEHbI OCHOBHOM NpodeccruoHalbHOM 00pa3oBa-

TEJIBHON MPOrpaMMOn

4.4 Coaep:xanue J1a00paTOPHBIX padoT

Ne .
i HaumenoBanus nabopatopHoit paboThI
6 cemecTp
1 |3makomcTBO co cpenoit paspadorku Keil MDK-ARM 1 0112 1049HBIM KOMILIEKTOM JIJIsI
MUKpOKOHTpoJuiepal 986 BE92Y
2 |Otmagxa mporpaMMHOTO 00€CIIeYeHHsI C MOMOIIBI0 BHYTPUCXEMHOTO 0TI UHKA.
3 |Cranmapt CMSIS u 6a30BbIil mpoekT nporpaMMHoro odecrneuenus. Pabora ¢ mopramu

BBOJa-BbIBOJA.




HaunmenoBanus mabopatopHoit paboThI

n/n
4 |Pabora c mpepbhIBaHUSIMH
5 |Pabota ¢ Taiimepamu/cueTuynkamu U hopmupoBanue [HINM
6 |OOMeH JaHHBIMH IO TOCHeAoBaTeIbHOMY uHTepdeiicy SPI
7 |O6MeH gaHHBIMH 1O TTocsenoBaTeabHoMy uHTepdeiicy UART
8 |HMcmonn3oBanue AIIII

4.5 ConepmaHne KIMHUYECCKHUX IMPAKTHYCCKUX 3aHATHH
3aHATUS YKAa3aHHOTO TUIIA HE MPETyCMOTPEHBI OCHOBHOM MpodeccruoHanbHoi 00pa3oBa-

TEJIbHOW MporpaMMon

4.6 Cogep:xaHue caMOCTOATENbHON Pad0THI 00y4aUIerocs

Ne .
wn Bunet u hopmbl camocToaTenbHOM paboTh
6 cemecTp
1 |CamocrosiTenpHasi IpakTHKa NPOrpaMMHUpOBaHus Ha A3bike Cu
2 |IToaroToBka K 1a0OpaTOpPHBIM paboTaM
3 [IloaroroBka K 3a4ety

5 Cucrema popMHpPOBAHUS OLIEHKH Pe3yJIbTATOB 00y4eHHS 10

JUCHHUILIAHE (MOIYJ/II0) B PAMKAaX TeKYLIero KOHTPOJIA yCIeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTANMH 00y4aK0IIerocs

MeponpusThs TEKYIET0 KOHTPOJIS yCIIEBAEMOCTH MakcumanabHOe KO-
U IPOMEXYTOYHOHN aTTeCTalluu 00y4aroerocs JIMYECTBO OaJIOB
6 cemecTp
. |OuenuBaeMas yueOHas e TEITLHOCTh
IIepBb1it .
., |oOyuatomerocs:
pyOexHbIN =
[TocenieHue JICKUMOHHBIX 3aHITHI 10
KOHTPOJIb
T . Pabota Ha 1abopaTopHBIX paboTax 20
eKyIui
i Hroro 30
KOHTPOJITh
OnennBaemast yueOHas JesITeIbHOCTD
yCIIEBAEMOCTH . _
Bropoii  |0Oyuaromerocs:
py6exHnsii |[locenieHre JEKIMOHHBIX 3aHITHH 10
KoHTpoub |Pabota Ha 1abopaTopHBIX paboTax 20
Hroro 30
[Tpomexxytou- |[AuddepeHunanbHbIi 3aueT 40 (100%)

Hasdg aTTeCTaluAa

*B CJIydac OTKasa o6yqa10mer0051 OT PE3YyJIbTAaTOB TCKYLICTO KOHTPOJIA YCIICBACMOCTHU

[IIkana COOTBETCTBHS OLIEHOK B CTOOQIILHON M aKaJIeMUUYECKOM crucTeMaX OIEeHUBAaHUs Pe3yJIbTa-
TOB 00YYEHUS IO TUCIUIUIAHE (MOJTYITIO)

CucreMa OIlcHUBaHUS
PE3YNIBTaTOB O0YUYEHUS

Ornenku

CrobanmpHas cucTeMa OICHUBAHUS 0-39 140 — 60 6180 81— 100




Cucrema olleHUBaHUS

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

Orne”ku

Xopouio OTnu4Ho

He 3auteno |3auteHo

6 Onucanue MaTepuaIbHO-TEXHNYECKOH 0a3bl (BK/II0Yasi 000py10BaHHE U
TeXHH4YeCKHe CpecTBa 00yueHusi), He0OX0AMMOM ISl OCYIIeCTBJICHUSA
00pa30BaTeJbHOI0 MPOLECCa M0 JUCHUILINHE (MOTYJIIO)

Jliia mpoBenieHusl JEKIUOHHBIX 3aHITUNA TpeOyeTcsl ayauTOpHs, UMEIoIas MPOSKIHOHHOE
000pylI0BaHHE U HMHTEPAKTHBHYIO JOCKY. Jlnsi mpoBeneHust 1abopaTopHBIX pabOT HEOOXOAMMO
obopynoBanue «BeraucnurensHoro 3ana» kadpeapst CAY.

Jl1a mpoBeieHus 1abopaTOPHBIX paboT TpeOyeTcs Clenyrollee Creualn3npoBaHHoe 000-
pYyZlOBaHUE:

- OTJIaJJOYHBIe HAOOPBI 111 MUKpOKOHTpoJuiepa 1986BE92Y.

7 IlepeyeHb OCHOBHOM M IONOJHUTEJIbHON Y4eOHOM JIUTEPATYPHI,
HEe00X0AMMOii 17151 OCBOCHUS TUCUUIIIMHBI (MOXYJISA)

7.1 OcHOBHasI INTEPATypa

1. Kepnuran, b. B. fI3b1k nporpammupoBanus C : yuebnuk / b. B. Kepuauran, /[. M. Puun.
— 2-e m3a1. — Mocksa : UHTYUT, 2016. — 313 c¢. — TekcT : 3neKTpoHHbIN // JIaHb : 31eKTpOoH-
Ho-OnbaroTeynas cuctema. — URL: https://e.lanbook.com/book/100543 (mara obpartieHus:
01.08.2021). — Pexwum goctymna: Uit aBTOPU3. MOJIB30BATEIICH.

2. Ixozed, FO. SAnpo Cortex-M3 komnanun ARM. [TonHOE pyKOBOICTBO : pyKOBOJACTBO /
1O. Ixxo3ed ; mepeBo ¢ anrimiickoro A. B. EBctudeeBa. — Mocksa : JIMK Ilpecc, 2012. — 552
c.— ISBN 978-5-97060-307-9. — Tekcr : anekTpoHHbIH // JIaHb : 31eKTpOHHO-01OInoTeYHas CH-
crema. — URL: https://e.lanbook.com/book/69941 (nara obpammenus: 01.08.2022). — Pexum m10-
CTyna: JUlsl aBTOPH3. M0JIb30BaTENEH.

3. Cnemmduxanus «Mukpocxema 32-pa3psIHOr0 OJJHOKPUCTAIHLHOTO MUKpo-OBM ¢ mamsi-
Th10 Flash-tuna 1986BE9xy, K1986BE9xy, K1986BE9xyK, K1986BE92QI, K1986BE92QC,
1986BE91H4, 1986BE91H4, 1986BE94H4, K1986BE94H4»

7.2 TonosiHUTEILHAS JIUTEPATYpPa

1. PozanoB FO.K. DnexTpoHHBIE yCTpOICTBA AEKTpOMeEXaHnYecKuX cuctem - M.: U3na-
Tenbekui neHTp "Akanemus” 2004. —272c.

2. HoBukos, FO.B. Beenenue B 1iudgpoByto cxeMoTexHUKy : yueb.mocodbue / Hopukos 1H0.B.
— M.: UnTepHeT-yH-T nH(OpM. TexHonoruid: bunom, 2007 . — 343c.

3. HoBoxwuoB O.I1., OcHOBBI MUKPOTIPOIIECCOPHON TEXHUKH: yueOHOe mocodue: B 2 T.: T.2 /
O.I1. HoBoxwunos. -M.: PannoCodr., 2007. — 336¢.

8 Ilepeuens pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«/HTEpHEeT», HEOOXOAUMBIX [IJISI 0CBOCHM S JUCHHUILIUHBI (MOYJIs1)

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



2. http://library.tsu.tula.ru/ellibraries/all_news.htm — nayunbie 31€eKTpOHHBIE OHOINOTEKH,
MPE/ICTaBICHHBIC HA OMOTMOTEYHOM CaliTe YHUBEPCHUTETA.

9 IlepeyeHb MH(POPMALMOHHBIX TEXHOJOTHH, HEOOXOAUMBIX JJIS
OCyIleCTBJIEHHsI 00Pa30BaTEJIBLHOI0 MPoLecca Mo AUCHUIVIMHE (MOIYJII0)

9.1 IlepeuyeHb HEOOXOAUMOIO €KEr0THO 0OHOBJISIEMOTI0 JIUIIEH3UOHHOTO U
CcBOOOIHO PACHPOCTPAHSIEMOI0 NPOrPaMMHOIO oOecle4YeHusi, B TOM YHCJIe
O0TCYCCTBCHHOI'O Mpou3BOACTBA

1. UnTerpupoBanHas cpena pazpadorku Keil MDK-ARM Lite.

2. Penakrop xoma Notepad++.

3. CpenctBo pocmotpa PDF-daiinos.

4. TTaket mporpamm «MoiOduc IIpodheccrnonanbHbI

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.



