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IHosicHUTEALHAA 3aIIHCKA

O0BeEM IUCIUILIMHEL 3 3. €.

1. Pesyabtarbl o00ydeHusi mo aucuumiaude b1.0.09

COOTHECEHHbIE  C  HMHAUKATOpaMH
o0pa3oBaTenbHON TPOrpaMMOin

«MUKpOIIPOIIECCOPHBIE  YCTPOHCTBAY,

JOCTHIXKCHUA KOMHGTCHHI/If/'I, YCTaHOBJICHHBIMU

Komnerenuun HNuaukaropsbl Pe3ysabTarsl 00y4yeHus CooTBeTCcTBHE

AOCTHKEHM S 10 AUCHUIINHE (MOAYJII0) Kopexcy II/ITHB
KOMIIeTeHIU I

OIIK-1 NI-1 onxa 3HATD: (komonka 2 Tabnuna A-

CrnocobeH YUUTBIBAET - (hyHIaMeHTaIbHbIE IV/2 Konexca [1THB

HCTOJB30BaTh (dbyHIaMeHTaIbHbIC (u3nveckue 3aKOHBbI, [lepenaya u npuem

OCHOBHBIE 3aKOHBI | (PU3NYECKUE 3aKOHBI, OIMCHIBAIOIINE MPOLIECCHI U uHpopmanum,

MaTeMaTHKH, OIMCHIBAIOIINE MIPOLIECCHI M | SBJICHUS B IIPHPOJE; UCTIONB3YS

€IMHUIIBI SIBTICHUS B TIPUPOJIE - mponecchl U 3hheKTH, MOJICUCTEMBI 1

M3MEepEeHus, NA-2 onxa JIeKalre B OCHOBE YCTPOHCTBa | 000pymoBaHUE

(hyHIaMEHTATBHBI | UCIOIB3YET METOIBI 1 QYHKIIMOHUPOBAHUS I'MCCB, a taxxe

€ IPpUHIUIIBI 1 TCOPETUICCKOTIO U PAIUOTEXHUYICCKUX I/I3I[CJII/II\/'I u BBIIIOJTHEHUE

TeopeTuIecKre 9KCHEPUMEHTAILHOTO 00BEKTOB; (YHKIMOHATBHBIX

OCHOBBI (DM3WKH, | UCCIIEIOBAHUS - CITOCOOBI IOCTPOSHUS tpedoBanuii [MCCh

TEOPETUYECKOMN WNI-3 onk1 MaTeMaTH4YeCKUX Mojesieit

MEXaHUKHU MNPUMCHACT OCHOBHBIC HpOCTCﬁHIPIX CHUCTEM U

IpHEeMBI 00paboTKH
OKCIICPUMCHTAJIbHBIX
JaHHBIX, IPHUEMbL
OLICHMBAHUS IaPaMETPOB U
XapaKTEePUCTUK IPOLIECCOB
" paJuOTEXHUYCCKUX
W3eUi HA OCHOBE
METOAOB (PU3UUECKOTO
HCCIIeIOBaHHUS

MIPOLIECCOB B €CTECTBO3HAHUH U
TEXHHUKE.

Ymers:

- UCTIONIH30BATh METOIbI
TEOPETHIECKOTO U
9KCIIEPUMEHTATEHOTO
UCCIIeIOBAHUS;

- IPOU3BOJIUTH pacyeT u
MU3MEPEHUS TEXHUIECKUX
XapaKTepUCTUK TIapaMeTPOB
y3JI0B M yCTPOHCTB;

- IPUMEHSTH METOIbI aHAJIHN3a K
UCCIIEIOBAHUIO HETIPEPBIBHBIX U
JMICKPETHBIX CHT'HAJIOB,
AHAJIOTOBBIX U IIM(POBBIX
PaIMOTEXHUYECKUX 1ENEH.
Baanern:

- HaBBIKAMU pacyeTa Iernei
00pabOTKH HETIPEPHIBHBIX U
JMCKPETHBIX CUTHAJIOB;

- HaBBIKAMHU PUMEHEHHS
MaTeMaTHYECKONH CUMBOJUKHI
JUTSL BBIPQXKCHHUS
KOJIMYECTBEHHBIX H
KayeCTBEHHBIX COOTHOLICHUH
00BEKTOB;

- OCHOBHBIMH TIpUEMaMU
00paboTKu
9KCHEPUMEHTABHBIX JAHHBIX,
MpUEeMaMH OLICHHUBAHUS
MapaMeTpPoOB U XapaKTEPUCTUK
MIPOLIECCOB U
paZMOTEXHUYECKUX U3JIeNi Ha
OCHOBE METOJIOB (PU3HYECKOTO
HCCIICIOBaHMSI.




2. Coaep:xaHue THCHUILTAHBI (MOTYJIs1)

Tema 1. ba3oBble MOHATHS O MHUKpPOIpOIEccOpax M MHUKpOKoHTposuiepax. OcobeHHOCTH
aApPXUTEKTYPhl MUKPOIIPOLIECCOPOB U MUKPOKOHTPOJUIEpoB. OOIaCTh MPUMEHEHUS MUKPOIPOIIECCOPHBIX
U MUKPOKOHTPOJUIEPHBIX ~YCTPOMCTB B cocraBe paanooOopynoBaHusi. (OCHOBHBIE  METOMBI
MIPOEKTUPOBAHUS PAJAUOTEXHUYECKUX CHUCTeM Ha 0a3e MUKpPOKOHTpoJuiepoB. Opranuzanus u
CTPYKTYpPHBIE 0COOEHHOCTH MHTETPUPOBAHHBIX MUKPOIPOIIECCOPHBIX CUCTEM YIPABIICHHS.

Tema 2. Muxpokontpoiuiep ATMega328P. Apxutekrypa mukpokoHnTpoiuiepa ATMega328P.
OcHoBHble  xapakTepucTuku. Opranuzanus namsatd.  Cucrema KOMaHJ — MHUKPOKOHTpoOJUIepa
ATMega328P.

Tema 3. IlopTel BBoma-BeiBoAa MuKpokoHTposuiepa ATMega328P. BBoa-BbIBOJ AMCKpPETHOM
unpopmanuu. IlpoexkTupoBaHue paguodIEKTPOHHBIX YCTpoicTB. [logkimroueHue mnepudpepuiHbIX
YCTPOHCTB IM(PPOBOTO U aHAIOTOBOIO BBOJA-BBbIBOJA. BHyTpHcxemHble nepudepuiiHbie yCTpOHCTBA
MHUKPOKOHTpoJIIepa. biok Taiimepo/cuerunkoB. Pabora mukpokonTposuiepa ATMega328P B pexume
npepbiBaHuil. Opranu3anys ¥ NPUHLIKIBI TOCIEI0BATEILHON Nepeaadyd HHOOPMAIIIH.

Tema 4. Opranuzanus SKCIUTyaTallid MUKPOTPOLIECCOPHBIX cucTeM. CTpyKTypa U OpraHu3anus
KaHaJIOB CBsi3M C OOBeKTOM. KoHTposb paboToCriocOOHOCTH W JIOKaldW3alus OTKa3oB B
MHUKPOMPOIIECCOpHbIX cuctemax. COop, peructpauus U TMepBUYHas o00paboTka uHGOpMaUuu B
MHUKPOIPOIIECCOPHBIX PATUOTEXHIUUECKUX CHCTEMAX.

3. Hepeqeﬂb yqeﬁﬂo-MeTozmquKoro odecneyeHus AUCIHHUIIINHBI «Cucrembl JAHHAMHAYECCKOI'0
MNO3MIIMOHUPOBAHHUS MOPCKHX Cy10B»

- MYJbTUMEAMHHBIE MPE3EHTALMOHHbIE MaTepuajbl M0 AUcHUIUIMHE «MUKpOIpoLeccopHbIe
yCTpOICTBa» peacTaBiIeHbl B 3JIeKTpoHHOM Kypce B OOC MAY;

- METOAMYECKHE YKa3aHMs K BBIIOJHEHUIO JIaOOPATOPHBIX/MPAKTUYECKUX/KOHTPOIbHBIX paboOT
IIpe/iCTaBjIeHbI B 3JIEKTpOoHHOM Kypce B DOC MAY;

- METOJMYECKHE  MaTepuanbl Uil  OOydYaloUIMXCs 1O  OCBOCHHMIO  JUCLHUIUIMHBI
«MUKpONpOIIECCOPHbIE YCTPONCTBa» IMpelIcTaBiIeHbl Ha  oduuuaibHOM caiite MAY B paszzgene
«MHpopmanus mo oOpa3oBaTebHBIM IPOrpaMMaM, B TOM YHCIIE aJallTUPOBAHHBIM.

4, DoHp OLCHOYHBbIX CpeacrTs mo JUCHHUIIJIMHE «Cucrembl AUHAMHYECCKOIO
MO3UIIUOHUPOBAHUA MOPCKHX CyI0B»

SIBasieTcst OTHENbHBIM KOMIIOHEHTOM O0pa3oBaTeNbHOM MporpaMmbl, pa3paboTaH B Qopme
OTJIENBHOTO JOKYMEHTa, MpelCcTaBieH Ha odwunuanbHoM caiite MAY B pasgene «Mudopmarnus
1o oOpa3oBaTeIbHBIM IPOrpaMMam, B TOM yucie aaantupoBanHbiM». @OC BkiroyaeT B cedst:

- TIepedyeHb KOMIIETEHLIMH € yKa3aHHWEM JTarnoB HUX (HOPMUPOBaHHS B IPOLECCE OCBOCHUS
JTUCHUILIUHBL (MOIYJIA);

- 3a/1aHNs TEKYILEro KOHTPOJIS;

- 3a/1aHUS IPOMEXKYTOUHOM aTTecTally;

- 3a/1aHUs BHYTPEHHEH OlIEHKH KauecTBa 00pa30BaHHUS.

5. IlepeyeHb OCHOBHOJ M IONOJTHHUTEIbHOI Y4eOHOM JUTEPATYPbI

Ocnognaa numepamypa

1. OBeuknn, M.B. DnexTpoHHKa CHCTEM aBTOMATHYECKOTO YIPABJICHHS HAa OCHOBE MHKPO-
KoHTposuiepoB cemeiictBa AVR : yuebHOe mocobue / M.B. OBeukun ; MuHHCTEPCTBO 00pa3oBaHus U
Hayku Poccuiickoit ®@enepanun, OpenOyprekuii ['ocynapctBenHsiii YHuBepcutet, Kadenpa cucrem
aBTOMaTH3alMu npou3BoAcTBa. - OpenOypr : OI'Y, 2016. - 113 c. : mi., cxeMm., Tadi. - bubnuorp. B KH. -
ISBN 978-5-7410-1543-8 ; To xKe [DnexTpoHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=469377 Muxpun JI. M. CynoBoe obopynoBanue / JI.M.
MuxpuH. - CII6. : OO0 «Mopcapy, 2010. — 355 c.


http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/

2. Anmues, M.T. Mukponpoliieccopsl # MUKPOIIPOIIECCOPHBIE CUCTEMBI YIIPaBJICHUS. 8-pa3psIHbIC
nporeccopel  cemerictBa AVR : mabGopatopsbiii mpaktukym / M.T. Ammes, T.C. bykanosa ;
TT0BOIKCKHMIT TOCYIapCTBEHHbII TEXHOIOIHYeCKUii yHuBepenTer. - Momkap-Oma : TITTY, 2016. - 64 c.
: cXeM., Tali., wi. - bubmmorp. B kH. - ISBN 978-5-8158-1775-3 ; To xe [DnekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=459452.

3. Mukpomnporeccopsl 1 MUKpoOBM: yuebnoe mocooue/ MyposmueB . 1O., Ammn E. H. —
Tam6oB: U3n-so ®I'BOY BIIO "TI'TY", 2013 — 97 ¢ [OnekrpoHHblii pecypc]. Pexxum nocryma:
http://biblioclub.ru/index.php?page=book_view&book_id=277852

/Jlonoanumensvnan numepamypa

1. Tlurapes, JI. A. MukponpoieccopHbleé CHUCTeMbl aBTOMAaTHUYECKOTO YIpaBlIeHUS @ YydeOHOe
nocobue / JI. A. IlurapeB ; MunucrtepctBo cenbckoro xossiictBa P®, Cankr-IletepOyprekuit
roCy/lapCTBEHHBIN arpapHblii yHuBepcuteT, Kadenpa anekTposHepreTuku U 3J1eKTpooOOpyAOBaHUS. -
Cankr-IlerepOypr : CIIGIAY, 2017. - 179 c. : cxem., Tabn., wi. - bubmmorp. B kH. ; To xe
[DnexTponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=480402.

2. I'ypos, B. B. Apxurekrypa Mukponpoueccopos : yuebnoe nocodue / B. B. I'ypoB. - Mocksa :
Wntepuer-Yuusepcurer Undopmannonnsix Texnomoruid, 2010. - 272 c. : Tabn., cxeM. - (OcHOBBI
nHpopMannoHHBIX TexHonoruii). - ISBN 978-5-9963-0267-3 ; To xe [DnekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=233074

3. IIpoexTupoBaHe BCTpAaMBAEMbIX CUCTEM Ha MHUKPOKOHTPOJUIEPAX : TAOOPAaTOPHBIN MPAKTUKYM /
A. A. Poxennos, A. A. baes, /[. C. Uepnsies, K. A. JIpiarun ; mog o6mi. pena. A. A. PoxxeHmosa ;
TToBOKCKHIT FOCYIAPCTBEHHBIH TEXHOJIOTMUECKHil yHuBepceuTeT. - Momkap-Ona : III'TY, 2015. - 120
C. : WI., CXeM., Tabi. - bubmuorp. B kH. - ISBN 978-5-8158-1510-0 ; To xe [DnekTpoHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=437108

6. HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JaHHbIX U I/IH(l)OpMaIII/IOHHI)Ie ClIpaBOYHbLIC CUCTEMbI

1) DneKTpoHHBIN KaTanor oubmuoreku MI'TY

2) DNEeKTPOHHO-OMOIMOTeUHAsT CUCTeMa  «YHHUBEPCUTETCKas OuOIMOTEeKa  OHJIaH»
http://biblioclub.ru/ OO0 «CoBpemennbie U(GPOBBIC TEXHOIOTHUY, 10roBOp Ne 530-
10/2018 ot 01.11.2018 r. Cpoxk nocryma: ¢ 16.11.2018 r. mo 15.11.2019 r.

3) https://www.microchip.com/

4) DnekTpoHHO-0MOMMoTeuHas cuctema DbC - http://www.rucont.ru/

5) ObC m3natensctra "JIAHB" - http://e.lanbook.com

6) 5BC BOOK.ru - http://book.ru/

7) 3BC ibooks.ru - http://ibooks.ru/

8) BC znanium.com u3narensctsa "MMH®PA-M" - http://www.znanium.com

9)

7. IlepeyeHb JIMIEH3MOHHOT0 ¥ CBOOOJHO PACHPOCTPAHAEMOr0 MNPOrpaMMHOIO

o0ecreyeHusi, B TOM YHCJIe 0T€4eCTBEHHOI0 MPOU3BOACTBA

1) Windows XP Professional Russian Academic OPEN, numen3ust Ne 44335756 ot 29.07. 08

2) Cucrema ontudeckoro pacrno3HaBanus tekcra ABBY'Y FineReader

3) Oducusriit maker Microsoft Office 2007 Russian Academic OPEN, numensus Ne 45676388
ot 08.07.09;

4) Oducusnii maker Microsoft Office 2007 Russian Academic OPEN, numensust Ne 45676388
ot 08.07.09;

5) MathWorks MATLAB 2009 /2010 (ceteBas Bepcusi) License Number 619865 ot 11.12.2009
(moroBop 32/356 ot 10 nexabps 2009r.)

6) AwntuBupyc Dr.Web Desktop Security Suite (komriekcHas 3amnura), Dr.Web Server Security
Suite (arTuBUpYC) (HOroBop Ne8630 ot 03.06.2019.)

8. ObecneyeHne 0CBOEHHUS AMCHUILIMHBI JIMI ¢ HHBAJIMIHOCTHIO 1 OB3
OObyuvaromuecs u3 uyucia uHBaIUAOB M Jyui ¢ OB3 obecneunBalOTCS MEYaTHBIMU U (WIJIN)
AJIEKTPOHHBIMU  00pa30BaTEeIbHBIMU pecypcamMd B (opmax, aJanTUPOBAaHHBIX K OrpaHHMYCHHSIM


http://biblioclub.ru/index.php?page=book&id=459452
http://biblioclub.ru/index.php?page=book&id=277852&sr=1
http://biblioclub.ru/index.php?page=book&id=480402
http://biblioclub.ru/index.php?page=book&id=233074
http://biblioclub.ru/index.php?page=book&id=437108
http://biblioclub.ru/
http://www.rucont.ru/
http://e.lanbook.com/
http://book.ru/
http://ibooks.ru/
http://www.znanium.com/

WX 3]I0POBbBS.

9. Marepua/ibHO-TEXHHYECKOEe oOOecredyeHHe JUCHUIJIMHBI  (MOAYJsl)) TIPEACTABICHO
B mpmwiokenun kK OIIOIl «MatepuanbHO-TEXHHYECKHE YCIOBHS peanu3alui  00pa3oBaTelbHON
MIPOrpaMMBbI» U BKIIIOYAET:

- yueOHbIC ayIUTOPHH Ui MPOBEACHUS YYEOHBIX 3aHATHUH, MPETYCMOTPEHHBIX MPOrpaMMOi
CHelHaluTeTa, OCHAIlIEHHbIE 000pY0BaHNEM U TEXHUYECKHUMHU CPEACTBAMH O0YUEHUS;

- IOMEIICHUSI [UIS CaMOCTOSITEIbHON pPa0OThI OOYYaIOUIMXCS, OCHAIIEHHBIE KOMIBIOTEPHOU
TEXHUKOM C BO3MOXKHOCTBIO TOJKIIOYeHHs K ceTu «MHTepHeT» u obecriedeHreM JI0CcTyna
K QJIGKTPOHHOU MH(POpMaIIMOHHO-00pa3oBaTenbHol cpeae MAY;

- JlJaBopaTopust MUKpOIPOIIECCOPHON TEXHUKH U KOMIIBIOTEPHBIX CUCTEM YIIPaBICHHUS

y‘ICGHaH aAyauTopus IJid MMpOBCACHUA 3aHIATHH JICKIIMOHHOTI'O THUIIA, JJI NPOBCACHUS I'PYIIIIOBBIX
U UHAUBUAYAIbHBIX KOHCYNbTallMd, AN TEKYIIEro KOHTPOJs, AJii MPOMEXKYTOYHOH U HTOrOBOM
aTTeCTalluu, JUIsl IPOBEACHUS JIAOOPATOPHBIX U MPAKTUIECKUX 3aHATUI

10. PacnipesesieHre TPYA0EMKOCTH 10 BUAAM Y4eOHON /1esITeJIbHOCTH

Tabauna 1 - Pacnpenenenue Tpy10eMKOCTH

Pacrnipenenenue Tpy10eMKOCTH JUCIUILUIAHBI (MOTYJIs1) IO hopMam
. 00y4deHust
Buz yae6roi Ounas 3aouHas
Harpy3Ku
Cemectp Bcero Cemectp/Kypc Bcero
4acoB 3 4acoB
Jlekun 4 4
[IpakTuyeckue 3aHATUSA
JlaGoparopHsie pabOTHI 6 6
CamocTosiTenpHas paborta 89 89
[lonroroBka u cada sK3aMeHa
(KOHTpPOJIB)
KCP 9 9
Bcero yacoB o JUCIHILIUHE 108 108
DopMBI TPOMEKYTOYHOHN aTTECTAIIMH U TEKYIIEr0 KOHTPOJIS
DK3aMeH + +
3aueT/3a4eT ¢ OLEHKOM - -
Kypcosas pabota (1poekr) - -
KommuecTBo pacuetHO-rpaduueckux padoT| 1 1
KonmruecTBO KOHTPOIBHBIX paboOT - -

Ilepeuennb JJabopaTopHbIX padoT nmo popmam o0yUyeHust

Ne
Tembl J1a0opaTOpHBIX padoT

n\n

1 2

3aounas gopma
1. HccnenoBanue pabotel AJIY npu BRIOJHEHUH NPOCTEHIINX apu(pMeTHUECKUX onepanui
2 HccnenoBanne paboOThl MHUKpOMNpOIlECCOpa IPH BBIMOJIHEHWU OINEpaluii  yMHOXKEHUs
JIBOUYHBIX YHCEIl
3. VccnenoBanue BBINOJHEHNS UKJIOB KOMaHJ MUKPOIIPOIECCOpa




