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1. Henun, 3a1a4M ¥ IVIaHUPYeMble Pe3yJbTaThl 00y4eHHS 10 AMCUHUIINHE

Ienbro ocBoeHUs AucHUILINHBL «AHTEepdelchl cucTeM ynpaBieHUs» ABiseTcs (OpMUPOBaHUE
3HaHUH O MPUHLUIIAX TOCTPOSHHSI HHTEP(PEHCOB MUKPOIPOLIECCOPHBIX cucTeM yrpasierus (MIICY),
UX CTPYKTYpE, COCTaBe, paboTe OTAEIbHBIX 0JIOKOB HHTEP(HEHCOB MUKPOKOHTPOIIIEPOB.

3ajaun AMCUMIUIMHBL OCHOBHOM 3ajauedl M3yyaeMoro marepuaja sBJISETCS OBJIaJICHUE
TEOPETUYECKMMH M IPAKTHUYECKUMHM METOJaMH aHaiuu3a U pa3paboTKu  MHTep(eicoB
MUKPONPOLIECCOPHBIX CUCTEM.

O6yuenne mno gucrmiuimHe «MHTEpdeiichl cucTeM ymnpaBlieHHs» HalpaBIeHO Ha
(bopmupoBaHue Yy 00yUarOIIUXCs CIEAYIOUMX KOMIIETECHIIUMI:

Koa v HanmMeHnoBanue KOMIIeTEeHIINH HNHIuKATOPHI 10CTHKEHUS
KOMIIeTEeHIINH

[1IK-1. Cnocoben k nmoaroroBke TexctoBoil u | UIIK -1.1. 3HaeT NpUHUMUIBI TOCTPOCHUS
rpaguyecKkon yacTei 9CKHU3HOI'O U | ’HTEp(PEHCOB MHUKPOMPOIECCOPHBIX CHUCTEM

TEXHUYECKOTO IIPOEKTOB | yIpaBJICHUS
aBTOMaTU3MpoBaHHOW cuctembl ympasienus | UIIK -1.2. VYwmeer BbolOMpaTs Haumbojee
TEXHOJOTMYECKUMH MIPOLIeCCaMu 3G ¢deKTUBHBIE  BapuaHTBl  MHTEPQEcoB

MUKPOIIPOLIECCOPHBIX CUCTEM  YIPaBIICHUS
JUTSL peIlIeHUs KOHKPETHOM 3a/1auu

UIIK -1.3. Bnageer MeTogamMuy aHainusa U
pa3paboTku uHTEpdEiicoB
MHUKPOITPOIIECCOPHBIX CUCTEM YIPABIICHHS

2.  MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOIi MPOrpaMMbl

JlucuumuimHa OTHOCHUTCS K 9acTH, JOPMHUPYEMON YIaCTHHKaMH 00pa30BaTeIbHBIX OTHOIICHUH
6soka b1 «lucuuniauHel (MOIYIIN)».

JucummuimHa 0a3upyeTcs Ha CIeIyIOIINX, TPOUICHHBIX JUCIUTUTNHAX:

- «MHUKpOTIPOLIECCOPHBIE CUCTEMBI YIIPABICHUSY;

- «MuKpormpoIeccopHas TEXHHKA,

- «CXeMOTeXHHKa IEKTPOHHBIX CUCTEM YTIPABIICHU.

HNuctunnuna «UHTepdeiicsl cucteM ympaBieHHUs» JIOTMUECKH CBS3aHA C MOCTEAYIOIMIMMHU
mucuuruinHamu: «Lludposas 00paboTKa CUTHAIOBY.

3. CTpyKTypa U coaepxkaHue JUCHUILIMHBI

OO0r11ast TPYI0EMKOCTD AMCIUIIMHBI COCTABISIET 4 3a4eTHBIX equHUIbl (144 vaca).

3.1. Bwuabl yueOHO# padoThl M TPY10EMKOCTH

3.1.1. Ounas dpopma oOydeHUs

CemecTpsl |
. KosmuectBo
Ne Buj yuyeoHoii pa6oThl 6 cemecTp
4acoB
n/n
1 | AyiuTopHble 3aHATHA 54
B Tom unce:




1.1 | Jlexuuu 18
1.2 | CemuHapcKue/IPaKTHUECKUE 3aHATHUS 18
1.3 | JJabopaTopHbIe 3aHATHS 18
2 | CamocTosiTesibHasi padoTa 90
B tom uncne:
2.1 | [loaroToBka u 3ammra Ja00paTOPHBIX 40
pabot
2.2 | CamocTosTeNnbHOE U3YUYECHUE 50
3 | Ilpome:xkyTouHas aTTeCTAUS
3auet/nud.3a4eT/7K3aMeH 3K3aM€EH
Hroro

3.2. TemaTuyeckuii NJIaH U3yYeHUS THCIUNIHHBI

(mo popmam oOyueHus)

3.2.1. Ounas dpopma oOydeHuUs

Pa3zgenanl/TeMbl
JUCHMILINHBI

TpyaoeMkocTh, yac

Bcero

AyauTopHasi paéora

Jlexuun

Cemunapckue/
MPAKTUYECKHE
3aHATHUS
JlaboparopHbie
3aHATHUS
[IpakTnueckas

IoAroToBKa

CamocrosiTeJabHas
pabora

Pasznen 1. [lousaTue u 3ax1auu
HHTEepPeiica

o

Tema 1. OcHOBHBIE 3a7a4u
uHTepdeiica. Jloruueckue ycioBus
MH(OPMALIMOHHON COBMECTUMOCTH.
IlenTpanu3oBaHHas u
JEUEHTPAIIN30BAaHHAS CEIEKIIHS
MarucTpaJu.

Tewma 2. Koopaunaiusi B3anMo1edCTBHS
YCTPOMCTB HAa MarucCTpas.
CunxpoHU3a1us rnepeaayn OUToB,
0aiiToB U MaccuBOB ci0B. bydepHoe
XpaHEHHE W MPeoOpa3oBaHUE JTAHHBIX.

Pasgea 2. [TociienoBarebLHBIA
uHTeppeiic SPI

10 8

36

Tema 3. [TocnenoBarenbHbBINR
untepdeiic SP1, ocHoBHBIE
XapaKTEPUCTUKHU, CUTHAJIBI.

10

Tewma 4. [Topsinox oOMeHa 1o
uHTepdeiicy SPI, cxembl BKIIOUYEHUSI.

10 8

26

Pa3nen 3. Unrepdeiic USART

16




Tema 5. [TocnenoBarenbHBIN 2 4 4
untepdeiic USART, ocHOBHBIE
XapaKTePUCTHKH, CUTHAJIBI, TOPSIOK
obomena no untepdeiicy USART,
CXEMbI BKIIIOUEHUS, 16

Pasnea 4. 12C/TWI unrepdeiic 4 4 6 20

N

Tema 6. [TocnenoBarenbHBIR
untepoeiic 2C/TWI, ocHOBHBIE
XapaKTEPUCTUKU, CUTHAJIBI. 4

Tewma 7. Ilopsimok oOMeHa 1o 2 4 6
untepdeiicy 2C/TWI, cxemsr
BKJIIOUEHHUS. 16

Paspnen S IlpombiiieHHbIE 4
HHTepPeiichl 14

Tewma 8. ITocnemoBaTenbHbII 2
unrepdeiic RS-232C, nopsok ooOMeHa
o uaTepdeiicy RS-232C, cxembr
BriroueHus1. [locnenoBarenbHbIM
unTepdeiic RS-485, ocHoBHbIe
XapaKTePUCTUKU, CUTHAJIBI, TOPSIOK
obmena o unTepdeiicy RS-485, cxemsl
BKJIFOUCHUS. 4

Tema 9. IlocnenoBarenbHbIH 2
unrepdetic Profibus, ocHoBHBIE
XapaKTePUCTHKH, CXEMBI BKIIFOUCHUS,
(hopMaT MOCHUIOK, TOPSAOK OOMEHa.
[TocnenoBarenwsHblil nHTEpdEiic CAN. 10

Hroro 18 18 18 90

3.3. Conep:xaHue THCHUNTHHBI

Paznea 1. IlonsaTue u 3agaumn unTepgeiica

B pasmene paccMmarpuBaroTCs COBpEMEHHOE OIpenesieHHe HHTepdeiica, 3BOMOLUS ITOrO
MOHSTHSI, OCHOBHBIE 3aJauu HHTepdeiica (oOecreueHne WHGOPMALMOHHOW, 3JIEKTPUUYECKON U
KOHCTPYKTHBHOM COBMECTHMMOCTH); JIOTHYECKUE YCIOBHUS MH(POPMALMOHHOW COBMECTUMOCTH, TaKHUe
KaK LEHTpaJM30BaHHAs W  JICUEHTPaJU30BaHHas  CEJEKIUS  MarucTpaiu, KOOpAHHALUA
B3aMMOJICHCTBHS YCTPOMCTB HA MarucTpajay, CHHXPOHU3AIMs nepeaayn OUToB, 0aiiTOB 1 MacCUBOB
cioB, OydepHoe XpaHeHue U npeodpa3zoBanue AaHHBIX. [IpuBoauTCs Kinaccudukamms uHTEpdEcon
10 (QyHKIIMOHAIEHOMY 3HAYEHHUIO.

Paspnen 2. IlocaenoBarenbHbiii uHTEpdeiic SPI

B pasnmene npuBomATCS OCHOBHBIE CBEAEHHs O MocienoBareilbHoOM uHTepdeiice SPI, ero
OCHOBHBIE XapaKTePUCTHKHU, CUTHAJIBI, TOPsIIOK oOMeHa 1o uHTepdericy SPI, cxembl BKIIOYEHHUS.

Pa3nea 3. Uurepgeiic USART

JaHHBI pasgen mocBsiieH mocnenoBareabHoMy uHTepdericy USART. PaccmarpuBarorcs
OCHOBHBIE XapaKTEPUCTHKH, CUTHAIBI, MOpsAA0K ooMeHa o unrepdeiicy USART, cxembl BKIIOUEHUS

Paznen 4. 12C/TWI unrtepdeiic

B nanHOM paznene OcBELIEHBI BONPOCHI, CBSI3aHHBIE C IOCIENIOBATEIbHBIM HHTepdeiicom
I2C/TWI, a UMEHHO OCHOBHBIC XapaKTEPUCTHKH, CHUTHAJBI, MOPAAOK OOMEHa Mo uHTepdeicy
12C/TWI, cxeMBbl BKIIOYEHHUS.

Paspnen S. IIpoMbinieHHbIe HHTEP(EHChI




B pasmene paccmarpuBarotrcs TmocienoBaTenbHbI  mHTepdeiic RS-232C, ocHOBHBIE
XapaKTepUCTUKH, CHTHAJBL, TOPSIOK oOmeHa mo wuHTepdeiicy RS-232C, cxembl BKIIOYEHUS,
nocnenoBareabHbIil nuHTEpdeiic RS-485, ocHOBHBIC XapaKTEPUCTUKH, CUTHAIIBI, TOPSIA0K OOMEHa 110
unTepdeiicy RS-485, cxembl BKIIOUEHUS; MOcienoBaTeabHbIN uHTEpdeiic Profibus, ero ocHOBHBIE
XapaKTePUCTUKHU, CXEMbl BKIIOYEHHS, (PopMar MOCHUIOK, MOPSAJOK OOMEHa; IOCIeq0BaTeNbHBIH
untepdeiic CAN.

3.4. TemaTuka CEeMUHAPCKUX/MPAKTHYECKHUX U JA0OPATOPHBIX 3aHATHH

3.4.1. CemuHapcKue/IpakKTUICCKUE 3aHATHS
[TpakTuueckoe 3ansarue 1. «OOmIEeHNE TBYX MUKPOKOHTPOILIEPOB 10 SPI».
[IpakTuueckoe 3ansarue 2. «IlogkmoyeHre cIBUTOBOTO PETUCTPaY.
[TpakTuueckoe 3ansatue 3. «OOMIEHNE MUKPOKOHTPOJIIEPA C KOMITBIOTEPOM)).
[Ipaktuueckoe 3anstue 4. «Hacel peanbHOro BpeMeHu Ha Mukpocxeme DS1307».

3.4.2. JITabopaTopHbIe 3aHATHS
Jlaboparopuas padota Nel. «ITopsimok pabotsr co crengom STK 500 u mporpaMmmupoBaHue
MUKPOKOHTPOJLIEPaY.
JlaGopatopnas padora Ne2. «O0mmeHne qByX MUKPOKOHTPOJIIEpOB 1m0 SPDy.
Jlaboparopuas padota Ne3. «IlogkatoueHre CIBUTOBOTO PETUCTPAY.
JlaGopatopnas padota Ned. «O01meHre MUKPOKOHTPOIUIEPA C KOMITBIOTEPOM.
Jlaboparopnas padota No5. «YHacsl peansHOro BpeMeHu Ha Mukpocxeme DS1307».
3amuta tabopatopHoi padboTel Ne3. «IlonkitoueHNE CIBUTOBOTO PETUCTPAY.
3amuTa nadopatopHoii paboThl No4. «O01IeHne MUKPOKOHTPOJIEPa ¢ KOMIBIOTEPOMY.
3amuTa 1abopaTopHoii paboTel Ne5. «Hackl peasibHOTO BpeMeHH Ha Mukpocxeme DS1307».
Hrorosas nadoparopnas padora.

3.5. TemaTuka KypcoBbIX IPOEKTOB (KYPCOBBIX padoT)
BrinonHeHue KypcoBbIX MPOEKTOB (KypPCOBBIX paboT) HE MPeTyCMOTPEHO.

4, Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecriedeHue
4.1. Hopmatusnsblie 1o0KyMeHTbI 1 'OCTb1

4.2. OcHOBHas JUTepaTypa

1. Manaryra K.A. Muxkponpoueccopbl ¥ HHTEPPENCHBIE CPEACTBA TPAHCIIOPTHBIX CPECTB. -
M.: MI'Y, 2012

2. Anue M. T., bykanosa T. C. MaTepdeiichl MUKPOKOHTPOJIIEPOB: yueOHOE

noco6ue. [ToBomKCKUit TOCy1apCTBEHHBIN TeXHOIOTHYeCKuil yHuBepcurert, 2019.

https://e.lanbook.com/book/157464

3. becconoB A. C. aTepdelickl aBTOMaTH3UPOBAHHBIX CUCTEM. MeToTnIecKue

ykazanus, MUPDA, 2020. https://e.lanbook.com/book/163811

4.3. JlomoHHUTE/bHAS JIUTEPATypPa

1. Typor B. B. Apxurekrypa MHKpONpoLeccopoB: yueOHoe mocobue. - HHTepHeT-
VYuuepcutet Muabopmarmonnbix Texnomoruii * 2010 rox » 272 ¢. www.knigafund.ru

2. Ky3emunoB A.1O. UnTepdeiic RS232: CBsa3b Mex1y KOMIBIOTEPOM U

mukpokoHtpoiuiepom: Ot DOS k WINDOWS98/XP, U3znarenscrso "JIMK Ilpecc”,

2009. https://e.lanbook.com/book/883


https://e.lanbook.com/book/157464
https://e.lanbook.com/book/163811

4.4, JaeKTpoHHBIE 00pa3oBaTeIbHbIE PecypChl
1. Unrepdeticel cucrem ympasiaenus https://online.mospolytech.ru/course/view.php?id=8349

45. JluneH3MoHHOE ¥ CBOOOIHO PAaCTPOCTPaHsieMOe MPOrpaMMHOe o0ecnedeHne

1. [Tporpamma AVR Studio.

4.6. CoBpeMeHHbIe Tpo(eccHOHATbHbIE 0a3bl JAHHBIX U HH(OPMALMOHHbIE
CIIPABOYHbIE CHCTEMBbI

1. https://ru.fmuser.org/news/IPTV-encoder/Introduction-to-SPI-12C-UART-12S-GPIO-
SDIO-CAN/

2. https://libcats.org/book/475966

3. https://easyelectronics.ru/img/ARM_kurs/CMSIS/stm32.pdf

4, https://bookskeeper.top/knigi/razlichnaya-teh-literatura/139218-mikroprocessory-i-
mikrokontrollery-firmy-motorola.html

S. MarepuajibHO-TEXHHYECKOE 00ecreyeHue

Jns  mpoBeneHUs  JICKIMOHHBIX — 3aHSATHH  HEOOXOIWUMBI  ayJUTOPHUH, OCHAICHHbBIE
MYJIbTUMEIUHHBIMU MTPOSKTOPAMH M dKpaHamu. i mpoBeAeHHS JIaOopaTOPHBIX paboT Tpedyercs
koMImbroTepHbIN Kiacc (AB2618, AB2619) u crenast STK 500.

6. MeroauyecKkue peKOMeHAANNHU

Mertonuka npenoaaBaHust AUCHUILIUHBL «IHTepdelchl cucteM ynpaBieHus» U pealn3anus
KOMIIETEHTHOCTHOTO TIOJXOJla B W3JIOKEHMH W BOCHPHUATHH MaTepuana IperyCcMaTpUBaeT
WCTIOJIb30BAaHUE CICAYIONIMX AKTUBHBIX W HWHTEPAKTHBHBIX (OPM TIPOBEICHHS ayIHTOPHBIX M
BHEAYIUTOPHBIX 3aHATHIA:

— ayAWTOpHBIC 3aHATHS: JIEKIUH, CEMHUHAPCKUE 3aHATHSA, J1adopaTopHbIe pPabOTHI,
TECTHPOBAHUE;

— BHEayIUTOPHBIE 3aHATUS: CAMOCTOSTENIbHOE N3yYeHHE OTJENIbHBIX BOIIPOCOB, MOATOTOBKA K
nabopaTopHbBIM paboTam.

6.1. MeToanueckue PpeKOMeHAANMH Jsi TpenojaBaTelsi MO0 OPraHU3AIHN
o0yueHus

Ha nmepBoMm 3aHATHM MO JUCHUIUIMHE HEOOXOAMMO O3HAKOMUTH CTYJCHTOB C MOPSAIKOM €€
u3ydeHus (TeMaMu Kypca, GopMaMy 3aHATHH, TEKYIIEro M MPOMEKYTOUHOTO KOHTPOJIS), PACKPBITh
MECTO M pOJIb JUCHUHUIUIMHBI B CHUCTEME HayK, €€ MPaKTHUECKOE 3Hau€HHUe, JOBECTU JI0 CTYAECHTOB


https://online.mospolytech.ru/course/view.php?id=8349
https://ru.fmuser.org/news/IPTV-encoder/Introduction-to-SPI-I2C-UART-I2S-GPIO-SDIO-CAN/
https://ru.fmuser.org/news/IPTV-encoder/Introduction-to-SPI-I2C-UART-I2S-GPIO-SDIO-CAN/
https://libcats.org/book/475966
https://bookskeeper.top/knigi/razlichnaya-teh-literatura/139218-mikroprocessory-i-mikrokontrollery-firmy-motorola.html
https://bookskeeper.top/knigi/razlichnaya-teh-literatura/139218-mikroprocessory-i-mikrokontrollery-firmy-motorola.html

TpeOoBaHus K (hopMe OTYETHOCTH M IHPUMEHEHMsI BMJOB KOHTpOJsA. Bwlmarorca 3amaHus Ui
IIOATOTOBKH K CEMUHAPCKUM 3aHATHUSM.

[Tpy oAroTOBKE K CEMMHAPCKOMY 3aHSITHIO 10 IIEPEUHIO 00BSABICHHBIX TEM IPENOJaBaTEI0
HE00X0/IMMO YTOYHMTH IUIAH MX IPOBENEHUS, MPOAYMaTh (OPMYIUPOBKH U COJACpKAHUE yUEOHBIX
BOIPOCOB, BHIHOCHUMBIX Ha 00CYXJICHHE, 03HAKOMHUTHCA C IIEPEUYHEM BOIIPOCOB 110 TEME CEMUHApA.

B xonme cemuHapa BO BCTYIIUTEIBHOM CJIOBE PACKpBITh IIPAKTUYECKYIO 3HAYMMOCTH TEMBbI
CEeMHUHAPCKOT0 3aHATHS, ONPEACTUTh MOPSIOK €ro MPOBEACHHS, BPEMsl Ha OOCYKICHHE KaXKIOTO
yuebHoro Bonpoca. [Ipumenss GpoHTaIbHbIN ONPOC 1aTh BO3MOXKHOCTh BBICTYIIMTh BCEM CTY/IEHTaM,
IIPUCYTCTBYIOIIUM Ha 3aHATUH.

IlenecooOpa3Ho B X0/1€ 3alIUThI 1a00PaTOPHBIX padOT 33/1aBaTh BHICTYIAIOLIMM U ayAUTOPUU
JOTIOJIHATENBHBIE M YTOUYHSIOIIME BOIPOCHI C LEJNBIO BBIICHEHMS UX IMO3MLIMH IO CYyIIECTBY
00CyX/1aeMBbIX MTPOOIIEM.

Crnemyer npenocTaBUTh BO3MOKHOCTD BBICTYIUICHHUS C MECTa B BHJIE KPATKHX COOOLICHHUH IO
IIOATOTOBJICHHOMY 3apaHee BOIIPOCY.

B 3aKi1f04MTENIHON YaCTH CEMUHAPCKOIO 3aHATHUSA CIIEYET MOJBECTH €0 UTOTH: 1aTh OLEHKY
BBICTYIUICHUH Ka)KJ0r0 CTYZEHTa U y4yeOHOM rpynmbl B HesIoM. PacKpbITh OJI0KUTEIbHBIE CTOPOHBI
U HEIOCTATKH MPOBEIEHHOTO CEMUHApCKOro 3aHATHs. OTBETUTh Ha BOMNPOCHI CTYACHTOB. BblnaTh
3aJJaHus JJI CAMOCTOSITENIbHONW pabOThI IO OJATOTOBKE K CIICAYIOLIEMY 3aHSTHIO.

Bo3MoxHO TpoBeieHHE 3aHATHI M aTTECTallMii B IUCTAHIIMOHHOM (opMare ¢ MPUMEHEHHUEM
cUCTeMbl AUCTAaHIMOHHOro oOyueHus yHuepcutera (CLO-LMS). Ilopsnok npoenenus paboTr B

JTUCTAHIIMOHHOM (popMaTe yCTaHABIMBACTCS OTICIBHBIMU PACTIOPSIKEHUSME TPOPEKTOPa M0 yUIeOHOH
paboTe u/uim HEHTPOM Y4eOHO-METOAUYECKON pabOTHI.

6.2. MeTO}II/l‘leCKI/le YRazaHusd 1Jisd oﬁyqamumxcﬂ M0 OCBOCHHMIO TMCIMIIJINHBI

CamocTtosTenbHass paboTa sABIAETCS OJHUM W3 BHUIOB y4eOHBIX 3aHsaTwil. lLlenp
CaMOCTOSITENIbHOM paboThl — MPAKTHUYECKOE YCBOECHUE CTYJEHTaMHU BOIIPOCOB, pacCMaTPUBAEMBIX B
MpOLIeCCEe U3YUYECHHS TUCLIUILIUHBI.

AynuTopHas caMoCTOsITeNbHAasl padoTa MO JAUCHUUIUIMHE BBIMOIHIETCS HA YUEOHBIX 3aHATHIX
10/l HENOCPEACTBEHHBIM PYKOBOJICTBOM IIPENOIABATEINS U IO €r0 3aJJaHUIO.

BueayautopHast camocrosiTenbHas paboTa  BBINOJHSAETCS  CTYJIEHTOM 10  33/aHHUIO
nperno/iaBaTensi, Ho 0e3 ero HemoCpPeICTBEHHOTO y4acTHsL.

3amaun caMOCTOSITEIbHONW PabOThI CTY/IEHTA!

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON yUeOHON paboThI;

- OCBOCHHUE COJIEP>KaHUS JUCIUIINHBL,

- yrayOseHne coiep kKaHusi U OCO3HaHWE OCHOBHBIX MOHATUN AUCIUITIINHBL;

- HCII0JIb30BaHKME MaTepuasa, COOpaHHOTO U MOJIYYEHHOTO B XOJI€ CAMOCTOSTEIbHBIX 3aHATUI
s 9 PEeKTUBHOM MOATOTOBKH K 3a4eTy.

Bunbl BHEayAUTOPHOMN CaMOCTOSITETLHOM pabOTHI:

- CaMOCTOSTENBHOE U3YUYE€HUE OTIENIBHBIX TEM AUCLHUIIINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHATHUSM;

- MOJrOTOBKA K CEMUHApaM U MPAKTUYECKUM 3aHATHUSM;

- odopMJIEHHE OTYETOB IO BBHIMOJIHEHHBIM JIAOOPATOPHBIM padOTaM W MOJATOTOBKA K HX
3aIuTe.

Jl71s1 BEIIOJTHEHHMST JTFOOOTO BUJIa CAMOCTOSITEIIHHOM pabOThl HEOOXOIUMO TTPOUTH CIIETYIOIINE
ATaIbl:

- ONpEeJeIICHNE LIEJIU CAMOCTOSITEIbHON paboThI;

- KOHKpETHU3allMsl I03HaBaTENbHOM 3a1a4u;



- CaMOOIICHKA TOTOBHOCTH K CAMOCTOSITEIIbHOM padoTe;

- BBIOOD a/IEKBaTHOTO CIIOCO0a JACUCTBHS, BEIYIIETO K PEIICHUIO 33/1a4H;

- IUIAHUPOBaHKUE PaOOTHI (CAMOCTOATEILHOMN MM C TOMOIIBIO MTPEIO/IaBaTelIs) Hal 3a1aHHEM,;

- OCYIIECTBJICHHE B TMPOLIECCE BBINOJIHECHUS CAaMOCTOSITEIBHOW pPabOTHI CaMOKOHTPOJIS
(MPOMEKYTOYHOTO U KOHEUHOI'0) PE3yJIbTaTOB Pa0OThl M KOPPEKTUPOBKA BBIMOJHEHHUS pabOThI;

- peduiekcus;

- Ipe3eHTAaIksI Pa0OTHI WM 3aIlUTa JTa00paTOPHOU pabOTHI.

7. DoH/I OLIEHOYHBIX CPEICTB
B mpounecce O6yLIeHI/I$I B TCUCHHC ceMeCTpa HCIIOJIb3YIOTCA OLCHOYHBIC cpeacTBa TCKYH_ICFO
KOHTpOHSI YCHeBaCMOCTI/I nu HpOMe)KYTO‘IHBIX aTTeCTaI_II/If/'I. HpI/IMeHHIOTCSI CJICI[YIOIJ_II/IC OILICHOYHBIC
cpeacrBa: TECT, 3alIuTa J'Ia60paTOpHBIX pa60T, JK3aMCH.
OOyuenne 1o guctmiuinHe «MHTEpdeiicel cucTeM yOpaBJICHHS» HaNpaBlIeHO Ha
(dbopMupoBaHHE y O0YYAIOIIMXCS CICTYIOIINUX KOMITIETEHIINH:

Koa m HamMeHOBaHNe KOMITIETEHIIHH NHauKaTopbl 10CTHKEHH ST
KOMIIETEHIIHH
I1IK-1. Cnocoben k moaroroBke TtekctoBor u | UIIK -1.1. 3Haer mnNpUHOMIBI TOCTPOCHHS
rpadu4ecKoit yacTen 3CKU3HOI0 U | uHTEep(EcoB  MUKPOMNPOLIECCOPHBIX  CHUCTEM

TEXHUYECKOT0 IPOEKTOB aBTOMATU3UPOBAHHOM | YIIPaBICHUS

cucTeMbl  ymnpasieHuss  TexHoiormueckumu | UIIK  -1.2.  VYmeer BwIOupars Haubomee
npoleccamMmu 3 deKTUBHBIE BapUaHThI uHTEepdeiicoB
MUKPOIIPOLIECCOPHBIX CUCTEM YIIPaBJICHUS IS
peleHHst KOHKPETHOM 3a7jauu

WIIK -1.3. Brnameer MerojamMu aHainusa u
pa3paboTKu UHTEPPECOB MUKPOIPOLIECCOPHBIX
CUCTEM YIPAaBJICHUS

7.1. Meroabl KOHTPOJISI M OLICHUBAHNS Pe3y/JIbTATOB 00y4YeHHUs
Hepeqeﬂb OLCHOYHBIX CPEACTB IO JUCHUIIJIUHE «I(IHTep(l)eﬁcm CUCTEM YIIPpABJICHUSN»

Hanmenosanue [IpencraBnenue
No OLIEHOYHOTO Kpatkas xapakTepucTuka OIeHOYHOTO OLICHOYHOTO CPE/ICTBA B

OC cpezcTBa cpeacTaa ®0C




CpencTBO MPOBEPKHM YMEHUN M HABBIKOB
[PUMEHATH  [OJYYEHHBbIE  3HAHUA  JUIS
pEIIeHNs MPAKTUYECKUX 3a]a4 C MOMOIIbIO
MHCTPYMEHTAIBHBIX CPEJICTB.

3aaHus A1 3alIUThI
71a00paTOPHBIX paboT

1 3JIP
Tect
2
(T)

CuctemMa CTaHAAPTU3MPOBAHHBIX 3aJaHMM,
M03BOJIAIOIIAs aBTOMATHU3UPOBATh
MpOLENYpPY H3MEPEHUs YpPOBHS 3HAaHUN U
YMEHHI 00y4aromerocs.

doHa TECTOBBIX 3aaHUI

7.2. 1llkana u KpUTEPUHU OLEHNBAHUSA Pe3yJIbTATOB 00yUeHHU S

DopMa NPOMEKYTOYHON aTTECTALMM: IK3aMeH.
O0s3aTeJIbHBIMH  YCJIOBHSIMH NMOATOTOBKH CTYJE€HTAa K NPOMEXKYTOYHON aTTecTaluu
ABIISICTCS BBIIIOJIHEHHE M 3alllUTa CTYJCHTOM Ja0OpaTOpHBIX paloT, MperyCMOTPEHHBIX paboueit
IIPOrpaMMOil U MPOXOXKACHHUE BCEX NMPOMEKYTOUHBIX TECTOB HE HMXKe, 4eM Ha 70% mpaBHIBHBIX

oTBeTOB. [IpoMexyTOUHbIE TECTUPOBAHUS MOTYT MPOBOJAUTCS KaK B ayJUTOPUU YHUBEPCUTETA O]
KOHTPOJIEM TIpEeNoAaBaTeisi, TaK U JUCTAHIIMOHHOM (hopMaTe Ha YCMOTPEHHUE TIPETo1aBaTerIsl.

Ikana oueHnBaHuA Onucanue




Omauyno

Boimonnensl  Bce  BuAbl  yueOHOM  paboTHI,
MpeayCMOTpeHHbIe  pabodveir  mporpammoit.  CTyaeHT
JEMOHCTPUPYET COOTBETCTBUE 3HAHWI, YMEHUN, HaBBIKOB
MPUBEACHHBIM B Ta0lMlax [oOKa3areneil, omnepupyer
MPUOOPETEHHBIMH  3HAHUSMH, YMCHHUSMHU, HABBIKAMH,
MPUMEHSAET UX B CUTYAIUsIX MOBBIIIEHHON CI0XXHOCTH. [Ipu
3TOM MOTYT OBITh JOMYIIEHBI HE3HAYUTEIILHBIC OMIMOKH,
HETOYHOCTH, 3aTPYJHEHUS NPHU aHATUTHUYECKUX OMEpALUIX,
MepeHoce 3HAaHWW W yMEHHUH Ha HOBbIE, HECTaHJapTHHIC
CUTYallUH.

Xopowo

Bemonnensr  Bce  BuABI  y4eOHOW  pabOTHI,
MpEeyCMOTPEHHBIE y4eOHBIM TIJIAHOM. Crynent
JEMOHCTPUPYET  HEMOJIHOE, MPaBUIBHOE COOTBETCTBUE
3HAaHUW, YMEHHI, HaBBIKOB MPUBEICHHBIM B TabIUIIaxX
nokasaresei, 1100 eciau Mmpu 3TOM ObUIM JOMyIIEeHBl 2-3
HECYIIECTBEHHbIE OLTUOKHU.

Yooenemeopumenvro

Boimonmnensl  Bce  BuABl  y4eOHOM  paboTHI,
MPe1yCMOTPEHHbBIE y4eOHBIM ILUIAHOM. CryneHt
JEMOHCTPHUPYET COOTBETCTBUE 3HAHUMN, B KOTOPOM OCBEIlleHA
OCHOBHas1, HanboJee BaKHAS YaCTh MaTepuaia, HO IPH 3TOM
JOTYIIEHA O/IHA 3HAYUTEINIbHASI OTMOKA UM HETOYHOCTD.

Heyooenemseopumenvho

He BeimonHeH oauH wiM Ooliee BUAOB yueOHOU
paboThl, MPEeNyCMOTPEHHBIX Y4eOHbIM TaHoM. CTyIaeHT
JIEMOHCTPUPYET HEIMOJHOE COOTBETCTBUE 3HAHUI, YMEHHIA,
HaBBIKOB  TMPUBEJEHHBIM B  TaONWIax  IOKa3aTeseH,
JOTYCKAIOTCS ~ 3HAUUTETbHBIE  OMIMOKH,  MPOSBISETCA
OTCYTCTBHE 3HAHUI, YMEHHUI1, HABBIKOB 110 PSY IMOKa3aTeNe,
CTYACHT WCIBITHIBACT 3HAYUTENIbHBIE 3aTPyAHEHUS IIpU
ONEPUPOBAHUM 3HAHUSIMU U YMEHUAMU IPU UX MEPEHOCE HA
HOBBIE CUTYAaIUU.




7.3. OueHo4YHbIE CPeICTBA
7.3.1. Tekyuuii KOHTPOJIb

banx mecmoeswvix sonpocos (uvacmuyro)

OcHoBHbIe QyHKIIUN HHTepdeiica

COBMCCTHMOCTH 2JICMCHTOB

o o MC
Kakast u3 ocHOBHBIX (yHKIIUN HHTepderica riiapHas?
Bann no ymonuaxuio:| 1
CnyuaitHbIi nopsgok oteeTos(/[la
HymepoBaTb BapuaHTbl OTBETOB?|a
LWTpad 3a kaxaylo HenpaBUNbLHYO NonbITKy:33.3
ID-HOMep:
# OTBeThI OT13bIB OueHka
ObecnieyeHre KOHCTPYKTUBHOU
A. COBMECTHUMOCTH DJIEMEHTOB 0
Ob6ecneueHre dIEKTPUIECKON
B. COBMECTHUMOCTH DJICMECHTOB 0
Ob6ecneuenne goctyna 9BM k
C. BHEIIHUM YCTPOMCTBaM 0
Obecneuenre HHPOPMAITMOHHOH
D. 100

06K OT3bIB K BONPOCY:

\Ans no6oro npaBuUiibHOro oTeBeTa:

Baiur oTBET BEpHHBIIA.

Ansa no6oro HenpaBUNbLHOro oTBeTa:

Bam oTBeT HENpaBUIIbHBIN.

Mopckaska 1:

Moka3aTb KONMYECTBO NPaBUNbHbIX
otBeToB ([Moacka3ska 1):

HeT

YAanuTb HEKOPPEKTHbIE OTBETbI
(Moackaska 1):

HeT

Teru:

cnucka. (MC/MA)

lNossonssem ebibupame 00UH UMU HECKOJILKO MpasusibHbIX 0meemos U3 3a0aHHo20




Hurepdeiic SPI

o . MC
Uto coboii mpencrasiset nuHus SS untepdeiica SPI?

Bann no ymonyasuio:| 1

CnyuaitHbIi nopsgok oreeTos|/la

HymepoBaTb BapunaHTbl OTBEeTOB?|a

LWTpac 3a kaxaylo HenpaBunbHY0 nonbITky: 33.3

ID-HOMep:
# OTBeThI OT3bIB OueHka
A Bxox Beayiiero, BbIX0 BEAOMOTO 0
B. [[InHa TaKTUPOBAHUS 0
C. Brixon Bexymero, BXo1 BEIOMOI0o 0
D. Bri0op BeroMoro 100

O6LWmni 0T3bIB K BONpPOCY:

ina no6oro npaBunbHoOro oTeeTa:  (Bam oTBET BEpHBIN.

[na no6oro HenpaBuUNbHOro oTeBeTa: IBarr otBeT HeraBI/IHBHblf/’I.

Mopckaska 1:

NMoka3saTb KONM4YecTBO npaBUIibHbIX

oTBeTOB (Moackaska 1): Het

Ypaanutb HEeKOpPpPEeKTHblIe OTBeThbl

(Mopckaska 1): Het

Terun:

[No3sgonsiem ebibupams 0OUH UNIU HECKOIILKO pasusibHbIX 0meemos u3 3a0aHHO20
criucka. (MC/MA)




HNurepdeiic USART

CHHXpOHU3aLUEH

Kakoii 13 1epeyncIeHHbIX PEXKMMOB OTCYTCTBYET B YHUBEPCAIIBHOM CUHXPOHHO- MC
ACHHXPOHHOM IpremoriepeaaTunke Intel?
Bann no ymonuanuio:| 1
CnyuaitHbIi nopsgok oreeTtos|/[la
HymepoBaTb BapuaHTbl OTBETOB?|a
LUTpacp 3a kKaxaylo HenpaBunbHYIo nonbITKy: 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A. ACUHXPOHHBIN IIpHEM 0
CUHXpPOHHBIN NIPUEM C BHELIHEH
B. CHHXpOHU3aLUEH 0
CUHXpOHHBIN NPUEM C BHYTPEHHEN
C. CUHXpOHU3aLUEH 0
CUHXpOHHAas Nepeaaya ¢ BHEIIHEN
D. 100

O6LWmni 0T3bIB K BONpPOCY:

ina no6oro npaBunbHOro otTeeTa:  (Bamr oTBET BEpHBIN.

[na no6oro HenpaBuUNbHOro oTeBeTa: IBarr otBeT HeraBI/IHBHblf/’I.

Mopckaska 1:

NMoka3saTb KONM4YecTBO npaBUIbHbIX

oTBeTOB (Moackaska 1): Het

Yaanutb HEKOpPpPEeKTHbIe OTBeThbI

(Moackaska 1): Her

Terun:

lMossonssem ebibupams 0OUH UMU HECKOMLKO fpasusibHbIX omeemos U3 3ad0aHHo20

criucka. (MC/MA)




IIuua CAN

MC
Kakue TMHUYM CBSA3M HE MOT'YT UCIIOJIb30BaThCs B mnHe CAN?
Bann no ymonuanuio:| 1
Cny4anHbIi nopsagok oteetos|[la
HymepoBaTb BapuaHThbl OTBETOB?|a
LWTpad 3a kaxaylo HenpaBunbHy nNonbITKy:(33.3
ID-HOMep:
# OT1BeThI OT13bIB OueHka
A, Panuokanan 0
B. Butsie napsl 0
C. O TOBOJIOKHO 0
D. JlopOsKKH TTe4aTHOM TJ1aTh 100

06K OT3bIB K BONpOCY:

[lns nio6oro npaBunbHOro oTeeta:  |Baill OTBET BEPHBIA.

Ana no6oro HenpaBunbHOro oreeTa: (Bam OTBET HENPaBUIIbHBIN.

Mopckaska 1:

Moka3aTb KONM4YecTBO npaBUNbHbLIX

oTBeToB ([Moackaska 1): Her

Ypanutb HEeKOpPpPEeKTHbIe OTBETbI

(Moacka3ska 1): Her

Teru:

lNossonssem ebibupame 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHo20
cnucka. (MC/MA)




HNurepdeiic 12C

. MC
Kaxkas pa3psaHocTs 1aHHBIX B uHTepderice 12C?

Bann no ymonuanuio:| 1

CnyvanHbIi nopsaok oreeTos|/[la

HymepoBaTb BapuaHTbl OTBETOB?|a

LWrpadp 3a kaxayro HenpaBunbHy nonbITKy:(33.3

ID-HOMep:
# OTBeTbI OT3bIB OueHka
A 10 6ut 0
B. 6 OuT 0
C. 7 Out 0
D. 8 6ur 100

O6LWMi OT3bIB K BONPOCY:

[lns nio6oro npaBunbHOro oTeeta:  |Bamr OTBET BEPHBIA.

ina no6oro HenpaBunbHOro oTeeTa: [Bail OTBET HEMPABUIIHHBIM.

Mopckaska 1:

MokasaTb KONn4yecTBO npaBUINbHbIX

oTtBeTOB (Moackaska 1): Her

Yoanutb HEeKOPpPEeKTHbIe OTBEeTbI

(Mopackaska 1): Het

Terun:

lNossonssem ebibupame 00UH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHo20
cnucka. (MC/MA)




7.3.2. OOpa3ubl IK3aMeHANMOHHBIX OUJIETOB

MUHUCTEPCTBO HAYKU U BBICIIIEI'O OBPA3OBAHUSA POCCUCKOM ®EIEPALIU

®E/IEPAJIBHOE T'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXIEHUE BBICILIETO O5PA30BAHIS
«MOCKOBCKHMHI NOJMTEXHUYECKHWI YHUBEPCUTET»

(MOCKOBCKHH IOJIUTEX)

dakynbpTeT MalMHOCTPOCHUSA
(Hazsanue akyiomema)

Kadenpa «KABTOMATHKA ¥ YIIPABJICHHE)

(Hazeanue gvinyckarouel kageopo)
3K3AMEHAHI/IOHHI>II71 BUJIET Ne /7
IUJT TIPOBEJICHUS SK3aMEHa 0 TUCUUIIINHE

«AuTepdelichbl cHCTEM VIIPABJCHU»

1. OcHoBHble (hyHKIIMU HHTEp(erica.
2. CuHXpOHHM3aLUS Mepenayn OUTOB, OATOB 1 MACCHBOB CIIOB.

3. Hurepdeiic 12C/TWI

Buner paccMoOTpeH U yTBEpK/IeH Ha 3aceTaHuu Kadeapol.

[TpoTokom oT «__ » 202 1. Ne

3aB. kadenpoit AuY A.B. Ky3HernoB
(nuuHas noonucy) (D.U.0. Damunus)




7.3.3. DK3aMeHaIlMOHHbIE BONIPOCHI

OcHoBHbIe GhyHKIIMH HHTEpdeiica.
3anaun uHTEpdeEiica.
CxeMbl JeleHTPATN30BaHHON CEeJIEKIIMA MaruCTPaIH.
CxeMbl IEHTPATU30BAHHON CENEKIIUN MarkuCTPAJIH.
Koopaunanus B3auMo1eliCTBUSL yCTPOUCTB HA MarucTpasiy.
CunxpoHu3zanus nepegauu OUToB, OalTOB U MaCCUBOB CJIOB.
Oco0eHHOCTH MTPOMBIIIJICHHBIX UHTEP(EicoB
Wutepodeiic RS232
Nurepderic RS488

. UnTepoeiic Profibus

. Uarepdeiic CAN

. Uurepdeiic USART

. Uatepdetic SPI

. Uurepoeiic 12C/TWI

. PazpaboTka yacoB peanpHOT0 BpeMeH!

CoNoRWNE

e o ol e
OabdhwWNDEFE O

7.3.4. BapuaHThbI 3a/IaHUIi 115 321U THI JJA0OpPaTOPHBLIX padoT B 6 cemecTpe

1. Pa3zpaboTath 0110K-CXeMy alropuTMa U MporpaMmmy, MO3BOJISIOLIYI0 OPraHU30BaTh padoTy
CABUTOBOI'O PErucTpa c apameTpamMu, 3a/1aBa€MbIMU PEIO/1aBATEIIEM.

2. Pazpaborath 0;10K-CXeMy aIrOpUTMa U MPOTPaMMy, TTO3BOJISIONIYIO Pealin30BaTh 00IIEHUE
MHUKPOKOHTPOJIIEPA C KOMITBIOTEPOM C TIapaMeTpaMH, 3a7aBaeMbIMHU TIPEIIOIaBATEIICM.

3. Pa3pa60TaTb 6J'IOI('CXeMy AJIropuT™Ma 1 nporpammy, rno3BOJIAIOLIYI0 p€aJIn30BaTh YaChl
PCAJIbHOT'O BpEMCHH Ha MUKPOCXEME DS1307 ¢ napamMeTpamu, 3aiaBaCMbIMU IIPCIIOJABATCIICM.
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