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IHosicHUTEALHAA 3aIIHCKA

O0BeEM IUCIUILIMHEL 3 3. €.

1. Pesyabtarbl o00ydeHusi mo aucuumiaude b1.0.09
COOTHECEHHEIE c

HWHAUKATOpaMu

o0pa3oBaTenbHON TPOrpaMMOin

TOCTHXKCHUS KOMIICTCHITH,

Komnerenuun HNuaukaropsl Pe3ysabTarsl 00y4yeHus

JOCTHKEHUA N0 AUCHUIINHE (MOAYJII0)
KOMIIEeTeHI M i

OIIK-1 NI-1 onxa 3HaTh!

CrnocobeH YUUTHIBAET - (hyHIaMeHTaIbHbIE

HCIIOJIb30BaTh (hyHIaMEHTAITLHBIC (hmu3nuecKue 3aKOHEI,

OCHOBHBIC 3aKOHBI | (hM3MUECKUE 3aKOHEI, OTIMCHIBAIOIINE MTPOIECCHI U

MaTeMaTHKH, OITHCHIBAIOIINE TIPOIECCHl U | SIBJICHUS B TIPUPOJIE;

CIUHUIIBI SIBJICHHSI B TIPUPO/JIC - IPOLIECCHI U P PEKTHI,

HU3MEPEHUS], -2 omk1 JIeXaIIre B OCHOBE YCTPOMCTBA

(hyHIaMEHTATBHBI | UCTIONB3YET METOIBI 1 QYHKIIMOHUPOBAHUS

€ TIPUHIIUITBI | TEOPETUYECKOTO U PAAMOTEXHUYCCKUX U3CIUHN 1

TEOPETUUCCKUC AKCIIEPUMEHTAITBHOTO 00BEKTOB;

OCHOBBI (DM3WKH, | UCCIIEIOBAHUS - CITOCOOBI TOCTPOSHUS

TEOPETUYECKOMN WN-3 onk.1 MaTeMaTHYECKUX MOJeJIei

MEXaHUKH MIPUMEHSET OCHOBHBIE MIPOCTEHINNX CUCTEM U

MIpHEeMBI 00pabOTKH
OKCIICPUMCHTAJIbHBIX
JaHHBIX, IPHUEMBbL
OLICHUBAHUS MApPaMETPOB U
XapaKTePUCTHUK MPOIIECCOB
" paJUOTEXHUYCCKUX
M3/IeIMI HAa OCHOBE
METOJIOB (PH3UIECKOTO
UCCIIEJOBaHUS

IIPOIIECCOB B €CTECTBO3HAHUH H
TEXHHKE.

YmMmern:

- HCIIOJIE30BaTh METOBI
TEOPETHUIECKOTO H
3KCIIEPUMEHTAIBHOTO
HCCIIEIOBAHMS;

- POU3BOJUTH PacueT u
M3MEPEHUS TEXHIYECKUX
XapaKTePUCTHK MapaMeTpPoOB
y3JI0B U YCTPOICTB;

- IPUMEHSITh METOJIbI aHAIIN3a K
HCCJICIOBAHUIO HEIIPEPBIBHBIX U
JIUCKPETHBIX CUTHAJIOB,
AHAJIOTOBBIX W MU(POBBIX
PalMOTEXHUYECKUX 1IETIEH.
Baaaern:

- HaBbIKaMU pacyera Iiernen
00pabOTKH HENPEPHIBHBIX U
JIUCKPETHBIX CUTHAJIOB;

- HaBBIKaMU IPUMEHECHHS
MaTeMaTHYECKON CUMBOJIUKH
JUTSI BBIPAXKCHHS
KOJIMYECTBEHHBIX U
KaueCTBEHHBIX COOTHOIICHUN
00BEKTOB;

- OCHOBHBIMH ITPHEMaMHU
00paboTKu
AKCIIEPUMEHTANBHBIX JaHHBIX,
MpHUEeMaMHU OLICHUBAHUS
MapaMeTpPOB U XapaKTEPUCTHK
MPOIIECCOB U
PaAMOTEXHUIECKIX U3IETHil Ha
OCHOBE METOJIOB (PU3UIECKOTO
HCCJICTIOBAHUSI.

«MUKpPOIIPOLIECCOPHBIE  YCTPONCTBAY,

YCTaHOBJICHHBIMU



2. Coaep:xaHue THCHUILTAHBI (MOTYJIs1)

Tema 1. ba3oBble MOHATHA O MHUKpPOIpoOIEccOpax M MHUKpOKoHTpoiuiepax. OcobeHHOCTH
aApPXUTEKTYPhl MUKPOIIPOLIECCOPOB U MUKPOKOHTPOJUIepoB. OOIaCTh MPUMEHEHUSI MUKPOIPOIIECCOPHBIX
U MHKPOKOHTPOJUIEPHBIX YCTPOMCTB B cocTraBe paanooOopynoBaHusi. (OCHOBHBIE  METOMbI
MPOEKTUPOBAHUS PAJAUOTEXHUYECKUX CHUCTeM Ha 0aze MUKpPOKOHTposuiepoB. Opranuzauus U
CTPYKTYpHBIE 0COOEHHOCTH MHTETPUPOBAHHBIX MUKPOIPOIIECCOPHBIX CUCTEM YIPABICHHS.

Tema 2. Muxpokontposuiep ATMega328P. Apxutekrypa mukpokoHTpoiepa ATMega328P.
OcHoBHble  xapakTepucTukd. Opranuzanus namsatd.  Cucrema KOMaHA —~ MHKPOKOHTpoJuiepa
ATMega328P.

Tema 3. IlopTel BBoma-BeiBoAa MuKpokoHTposuiepa ATMega328P. BBoa-BbIBOJ AMCKpPETHOM
unpopmanuu. IlpoexkTupoBaHue paguodJIeKTPOHHBIX YCTpoicTB. [logkiroueHue mnepudepuiHbIx
YCTPOHCTB IU(POBOrO M aHAJIOrOBOTO BBOJA-BhIBOJA. BHyTpucxemHble mnepudepuiiHbie yCTponcTBa
MUKpPOKOHTpoJIIepa. biok Talimepor/cueTunkoB. Pabota mukpokonTposuiepa ATMega328P B pexume
npepsiBaHui. Opranu3anys ¥ IPUHIUIBI OCIEI0BATEILHON Nepeaadd HH)OPMAIIHIH.

Tema 4. Opranuzanus SKCIUTyaTallid MUKPOIPOLIECCOPHBIX cucTeM. CTpyKTypa U OpraHu3aius
KaHAIOB CBsi3M ¢ 00bekToM. KOHTponb pabOTOCIIOCOOHOCTH W JIOKamu3alus OTKa3oB B
MHUKPOTMPOIIECCOPHbIX cuctemax. COop, peructpauus U MepBUYHas o00paboTka uHGOpMaUUu B
MHUKPOIPOIIECCOPHBIX PAAUOTEXHHUECKUX CHCTEMAX.

3. Hepeqeﬂb yqeﬁﬂo-MeT())mquKoro odecrneyeHus AUCHHUIIIIMHBI «CHucTeMbl AHHAMHAYECKOI'0
MO3MIIMOHUPOBAHHUS MOPCKHX Cy10B>»

- MYJBTHMEAMHHBIC TPE3CHTAIIMOHHBIE MaTEepHalbl 1O JUCHUILTHHE «MHKpOIIPOIEeCCOpHBIE
yCTpOICTBa» IpeacTaBiIeHbl B 3JIeKTpoHHOM Kypce B OOC MAY;

- METOJMYECKHE YKa3aHHs K BBIOJHEHUIO J1a00OpPaTOPHBIX/MIPAKTHUECKIX/KOHTPOJIBHBIX padoT
Ipe/icTaBjIeHbl B 3JIeKTpoHHOM Kypce B OOC MAY;

- METOJMYECKHME  MaTepuanbl Uil  OOydYaloUIMXCs 1O  OCBOCHHMIO  JUCLHUIUIMHBI
«MUKpONpOIIECCOPHBIE YCTPONCTBa» IpelICcTaBiIeHbl Ha  oduiuaibHOM caite MAY B paszzpene
«MHpopmanus mo oOpa3oBaTebHBIM IPOrpaMMaM, B TOM YHUCIIE aJallTUPOBAHHBIM.

4, DoHp OLCHOYHBbIX CpeacrTs mo JUCHHUIIJIMHE «Cucremsl AUHAMHYIECCKOIO
MO3UIIUOHUPOBAHUA MOPCKHX CyI0B»

SBnsieTcss OTHAENBPHBIM KOMIIOHEHTOM 00pa30BaTeNbHOW MpOrpaMMbl, pa3paboTaH B ¢opme
OTIENBHOIO JIOKyMEHTa, NpeAcTaBieH Ha odunuanbHoM cailte MAY B paznene «MHpopmanus
1o oOpa3oBaTeIbHBIM IPOrpaMMam, B TOM uucie aaantupoBanHbiM». ®OC BkirovyaeT B ceds:

- IepedyeHb KOMIIETEHLMH € yKa3aHHEM OHTaloB UX (OPMHUPOBAHMS B IPOLECCE OCBOCHUS
JTUCIHUIUTUHBL (MOIYIIs);

- 3aJITaHMsI TEKYILLETO KOHTPOJIS;

- 3aJJTaHAsI TPOMEKYTOYHOM aTTECTAIHH;

- 3aJIaHKsI BHYTPEHHEH OLIEHKU KauyecTBa 00pa3oBaHMUA.

5. IlepeyeHb OCHOBHOJ M IONOJTHHUTEIbHOI Y4eOHOM JUTEPATYPbI

Ocnognaa numepamypa

1. OBeuknn, M.B. DnexTpoHHMKa CHCTEM aBTOMATHYECKOTO YIPABJICHHS HAa OCHOBE MHKPO-
KoHTposiepoB cemeiictBa AVR : yuebHoe mocobue / M.B. OBeukuH ; MUHHCTEPCTBO 00pa3oBaHUs U
Hayku Poccuiickoii ®@enepanun, OpenOyprckuii ['ocynapctBennsiii YauBepcutet, Kadenpa cucrem
aBTOMaTH3aluu npous3BoAcTBa. - OperOypr : OI'Y, 2016. - 113 c. : mi., cxeMm., Tadi. - bubnuorp. B KH. -
ISBN 978-5-7410-1543-8 ; To xKe [DnexTpoHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=469377 Muxpun JI. M. CynoBoe obopynoBanue / JI.M.
Muxpus. - CII6. : OO0 «Mopcap», 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. Mukponpolieccopsl 1 MUKPOIIPOIIECCOPHBIE CUCTEMBI YIIPaBJICHUS. 8-pa3psIHbIC
nporeccopel cemerictBa AVR : mabGoparopsbiii mpaktukym / M.T. Ammes, T.C. bykaHosa ;
T[10BOIIKCKHIT TOCYIapCTBEHHBII TEXHONOTHYECKU yHHBEpCHTET. - Momkap-Oma : [II'TY, 2016. - 64 c.
: CXeM., Tal0i., wi. - bubmuorp. 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., AAmmn E. H. —
Tam6oB: U3n-Bo ®I'BOY BIIO "TI'TY", 2013 — 97 ¢ [DOnekTpoHHbI pecypc]. Pexum moctyma:

http://biblioclub.ru/index.php?page=book_view&book_id=277852

/Jlonoanumensvnan numepamypa

1. Tlurapes, JI. A. MukpomnpoleccopHbleé CHUCTEMbl aBTOMATHMYECKOTO YIpaBlIEHUS :@ yueOHOe
nocobue / JI. A. TlurapeB ; MunucrepctBo cenbckoro xozsiictBa P®, Cankr-IlerepOyprekuit
roCy/lapCTBEHHBIN arpapHblii yHuBepcuteT, Kadenpa aneKTposHepreTuku U 3JIeKTpooOOpyI0BaHUS. -
Cankr-Ilerepoypr : CIIGIAY, 2017. - 179 c. : cxem., Tabn., wi. - bubmmorp. B kH. ; To xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=480402.

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

3. IIpoexTupoBaHye BCTpAaUBAEMBIX CUCTEM Ha MHKPOKOHTPOJUIEpaX : Ja0OpaTOPHBIA MPAKTUKYM /
A. A. Poxennos, A. A. baes, /[. C. Uepnsies, K. A. JIpiuarun ; mog o6mi. pen. A. A. PoxxeHmosa ;
TToBOJKCKHIT FOCY/IAPCTBEHHBINH TEXHOJIOTMUYECKHil yHuBepeuTet. - 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) ONeKTpOHHO-OMOIMOTeUHast cucTeMa «YHUBEpCUTETCKas  OuOiIMoTeKa  OHJIANH»
http://biblioclub.ru/ OO0 «CoBpemennbie U(GPOBBIC TEXHOIOTHUY, T0roBOp 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-0MOMoTeuHast cucrema IbC - 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 JIMIIEH3MOHHOI0O M CBOOOJHO PaCNpPOCTPAHAEMOI0 NPOrPaAMMHOIO

o0ecrnevyeHusi, B TOM YHCJIe 0T€4eCTBEHHOT0 MPOM3BOACTBA

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

2) Cucrema ontudeckoro pacrno3HaBanus tekcra ABBY'Y FineReader

3) Oducusriii maker Microsoft Office 2007 Russian Academic OPEN, numiensus Ne 45676388
ot 08.07.09;

4) Oducusiii 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 3ammra), Dr.Web Server Security
Suite (aaTuBUpYC) (HOroBop Ne8630 ot 03.06.2019.)

8. Ofdecneuyenne 0CBOCHUA TUCIHHILINHLI JUI[ ¢ UHBAJIUAHOCTRLIO 1 OB3
OOyuaromuecs w3 umcia wWHBaIUAoB W Juir ¢ OB3 oOecreunBaroTcss mMeYaTHBIMH H  (WIIH)
3JIEKTPOHHBIMU  00pa30oBaTEeIbHBIMU pecypcaMu B (opmax, aJanTUPOBAaHHBIX K OTPaHUYECHUSIM


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]I0POBbBSI.

9. MarepuaiibHO-TEXHHYECKOEe oOOecredyeHHe JUCHUIJMHBI  (MOAYJdsl)) TIPEACTABICHO
B mpwiokenun kK OIIOIl «MatepuaabHO-TEXHHUECKHAE YCIOBHS pean3aliu  00pa3oBaTEIbHON
MIPOrpaMMBbI» U BKJIIOYAET:

- yueOHbIC ayIUTOPHH Ui NPOBEACHUS YYEOHBIX 3aHATHH, MPETYCMOTPEHHBIX MPOrpamMMoOi
CHelHauTeTa, OCHAILIEHHbIE 000pY0BaHNEM U TEXHUYECKHUMHU CPEJACTBAMU O0YUEHNUS;

- IOMEIICHUSI [UI CaMOCTOSITEIbHOM pPabOThl OOYYaOUIMXCS, OCHAIIEHHBIE KOMIBIOTEPHOMH
TEXHUKOM C BO3MOXHOCTBIO TOAKIIOYeHHs K ceTu «MHTepHer» u oOecredeHHUeM JOCTyIa
K 2JIEKTPOHHOU MH(POpMaIIMOHHO-00pa3oBaTenbHol cpeae MAY;

- JlJaBopaTopust MUKpOIPOIIECCOPHON TEXHUKH U KOMIIBIOTEPHBIX CUCTEM YIIPaBICHHUS

YueOHast ayiuTOpHs JJIsl IPOBEICHUS 3aHATHI JEKIIMOHHOTO THIIA, JJIS IPOBEICHHS TPYIIOBBIX
U UHAUBUAYAIbHBIX KOHCYJbTAllMd, IJI1 TEKYIIEro KOHTPOJs, AJiS IMPOMEXYTOYHOH U HUTOrOBOM
aTTeCTalluu, JUIsl IPOBEACHUS JIAOOPATOPHBIX U MPAKTUUYECKUX 3aHATUI

10. PacnipeesieHHe TPY10€MKOCTH MO BHIAM YUeOHOIi 1esiTeTbHOCTH

Tabauna 1 - Pacnpenenenue Tpy10eMKOCTH

Pacrnipenenenue Tpy10eMKOCTH TUCIUILIMHBI (MOTYJIs1) 10 (hopmam
. o0yueHus
Buy yuebnoit Ounas 3aounas
Harpy3Ku
Cemectp Bcero Cemectp/Kypc Bcero
4acoB 3 4acoB
Jlekun 4 4
[IpakTuyeckue 3aHATUSA
JlaGoparopHsie pabOTHI 6 6
CaMocTosiTenbHas pa60Ta 89 89
IloaroroBka ¥ ciada dK3aMeHa
(KOHTpPOJIB)
KCP 9 9
Bcero yacoB o JUCIHILIUHE 108 108
@DopMbI NPOMEKYTOUHON aTTECTALIMM U TEKYLIET0 KOHTPOJIS
DK3aMeH + +
3auer/3adeT ¢ OLEHKOM - -
Kypcosas pabota (1poekr) - -
KommuecTBo pacuetHo-rpaduueckux padbot 1 1
KonuecTBo KOHTPOIBHBIX pa0doOT - -

Ilepeuennb JaGopaTopHbIX padoT o popmam o0yUeHust

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




