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1.  Heawn, 3ax0a4um ¥ IVIaHUPYeMble Pe3yJbTaThl 00y4eHHS 10 AUCHHUIINHE

Llenpto ocBoenus aucoumuiMHbl «TexHomormn mepenaun M 0OpaOOTKM JaHHBIX B
YIOPABJISIIOMUX CETAX» SBJsIETCS (POPMHPOBAHME 3HAHUK O MPUHIMIIAX MOCTPOSHHsI MHTepdercoB
MHKporporeccopabix cucteM ympasienus (MIICY), ux cTpykrype, coctaBe, paboTe OTIEIbHBIX
0710KOB MUHTEP(EICOB MUKPOKOHTPOJLIEPOB.

3agaud JUCHUIUIMHBI: OCHOBHOM 3ajgaueil H3yyaeMoro Marepuana SBISETCS OBJIAJCHUE
TEOPETUYECKMMHU M TNPAKTHUYECKUMH  METOJAaMH aHaiuu3a W pa3paboTku  uHTep(deicoB
MHKPOIIPOIIECCOPHBIX CUCTEM.

OOyuenne no nucuuiuinHe «TexHomoruu nepenadn ¥ 0OpaOOTKU NAaHHBIX B YIPaBIISIOMINX
CeTsAX» HalpaBJIeHO HA (OPMHUPOBAHUE Y OOYHAIOIIUXCS CICAYIONIMX KOMITETCHIINNA:

Koa n HauMeHoOBaHNe KOMIIETEHIIUIi NHaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIINH

IIK-1. Cnocoben k moaroroBke TekctoBoil u | UIIK -1.1. 3HaeT NpUHIHUIBI MTOCTPOCHHS
rpaduveckoit yacTen 3CKU3HOI'0 U | uHTEp(ECOB MHUKPOIIPOIIECCOPHBIX CHUCTEM

TEXHUYECKOTO IPOEKTOB | yIpaBJIECHUS
aBTOMAaTH3UpOBaHHOW cucteMbl ympasinenus | UMIIK -1.2. VYmeer BoiOupars Haumbosee
TEXHOJIOTUYECKUMHU MPOLIECCAMU 3¢ ¢deKTUBHBIE  BapuaHTbl  UHTEpdeiicoB

MUKPOIIPOIIECCOPHBIX CUCTEM  YIIPaBIICHUS
JUISL PEIICHUsI KOHKPETHOM 3a1a4u

UIIK -1.3. Brageetr MeTogamMu aHanusa u
pa3paboTKu uHTEPEHCOB
MUKPOIIPOIIECCOPHBIX CUCTEM YIIPABIICHUS

2.  MecTo IMCUMILTHHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

JucuuninHa OTHOCUTCS K 4acTu, popMHupyeMol y4acTHUKaMH 00pa30BaTeIbHBIX OTHOIICHHIA
6moka b1 «lucuummuHel (MOTYITN ).

JucuunnuHa 6a3upyercs Ha CIEeIYIOIINX, MPOUIEHHBIX AUCIUTUTHHAX:

- «MHUKpOTIPOIIECCOPHBIE CUCTEMBI YIIPABICHUS Y,

- «MuKkporpoliieccopHasi TEXHUKA;

- «CXeMOTeXHHKa JIEKTPOHHBIX CUCTEM YITPABIICHUS.

Jucuunnuna «TexHomoruu mepenaud M 0OpaOOTKH JaHHBIX B YNPABISIONINX CETIX)»
JIOTUYECKH CBSI3aHA C MocieayomuMn nucuurinaaMu: «L{udposas 06padoTka curHasoBy.

3. CTpyKTypa u coaepKaHue AUCHUIIHMHBI

OO0mast TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX enuHUIbI (144 daca).

3.1. Buabl y4eOHoOI1 padoThl M TPYA0EMKOCTH

3.1.1. Ounas ¢popma oOydeHus

CemecTtpbl |
. KonunuectBo
Ne Buj yueOHoit padoThl 6 cemecTp
4yacos
n/n
1 | AyauTropHble 3aHATHS 72




B ToMm yucie:

1.1 | Jlexuun 18
1.2 | CeMuHapcKue/MpakTUYECKUE 3aHITHS 18
1.3 | JIabopaTopHbIe 3aHITHS 36
2 | CamocTosiTesqbHas1 padoTa 72
B Tom uncie:
2.1 | [logroroBka u 3ammra Ja00pPaTOPHBIX 36
pabot
2.2 | CaMOCTOSITEIbHOE U3YUYCHHUE 36
3 | IlpoMexyTOUHASI ATTECTAIUSA
3auvet/nud.3a4eT/7K3aMeH 3K3aM€EH

Hroro

3.2. Temaruyeckuii IJIaH U3YyYeHUS TN CIUTIIHHBI

(o dopmam oOyueHus)

3.2.1. Ounas dopma oOyudeHus

TpynoeMKoCTb, 4ac

AynuTopHas pabora
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1 Paznen 1. IlonsiTHe 1 3agaun 4
uHTepPeiica 4
Tema 1. OcHOBHBIE 3a0a9H1 2
unrepdeiica. Jlornueckue ycioBus
MH(POPMAIIMOHHON COBMECTUMOCTH.
LlenTpanu3zoBaHHas u
JEUEHTPAIN30BaHHAs CEIEKLIUS
MarucTpaIy. 2
Tewma 2. Koopaunanus B3auMo1eiCTBHS 2
YCTPOWCTB Ha MAruCTPaIIH.
CuHxpoHHU3aIus epeaadn OUToB,
0aiiToB 1 MaccuBOB CJIOB. bydepnoe
XpaHeHue U npeoOpa3oBaHue JaHHBIX. 2
2 Paspnea 2. [lociienoBare/ibHbIN 4 10 16
unrepgeiic SPI 26
Tewma 3. [locnenoBarenbHbIN 2
untepoeiic SPI, ocHoBHBIE
XapaKTEpPUCTUKHU, CUTHAJIBL. 10
Tema 4. [Topsaok oOMeHa 1o 2 10 16
untepdeiicy SPI, cxembl BKIIIOUEHUSI. 16
Pasnen 3. Untepdeiic USART 2 4 8 16




Tewma 5. ITocaenoBaTeIbHBIN 2 4 8
untepdeiic USART, ocHOBHBIE
XapaKTEePUCTUKH, CUTHAIIBI, TIOPSIO0K
obomena no untepdeiicy USART,

CXEMBI BKIIIOUCHHS. 16
Pasnea 4. 12C/TWI unrepdeiic 4 4 12 14
Tewma 6. I[TocaenoBaTenbHBIN 2

untepoeiic 2C/TWI, ocHOBHBIE

XapaKTEPUCTUKU, CUTHAJIBI. 4
Tewma 7. Ilopsimok oOMeHa 1o 2 4 12

untepdeiicy 2C/TWI, cxemsr

BKJIIOUCHMS. 10
Paspnen S IlpombiiieHHbIE 4

uHTepdeiichl 14
Tewma 8. IlocnemoBaTenbHBIH 2

untepdeiic RS-232C, nopsaok oomena
o uaTepdeiicy RS-232C, cxembr
BriroueHus1. [locnenoBarenbHbIM
unTepdeiic RS-485, ocnoBHbIe
XapaKTePUCTUKU, CUTHAJIBI, TOPSIOK
obmena o unaTepdeiicy RS-485, cxemsl
BKJIFOUCHMSL. 4

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

Hroro 18 18 18 36 72

3.3. Conep:xkanue TUCUMIJIMHBI

Paznea 1. IlonsaTue u 3agaumn unTepgeiica

B pasmene paccMmarpuBaroTCs COBpEMEHHOE oOmpeseneHue HHTepdeiica, BOJIOLUS ITOTO
MOHATHSI; OCHOBHBIE 3aJaud MHTepdeiica (oOecredeHne WHGOPMALMOHHOW, 3JIEKTPUUYECKON U
KOHCTPYKTHBHOM COBMECTHMMOCTH); JIOTUUECKUE YCIOBHS MH(POPMALMOHHOW COBMECTUMOCTH, TaKHUe
KaK LEHTpaJM30BaHHAs W  JICUEHTPaJU30BaHHas  CEJEKIUS  MarucTpaiu, KOOpAHHALUA
B3aMMOJICHCTBHS YCTPOMCTB HA MarucTpajau, CHHXPOHU3AIMs epeaayn OUToB, 0aiiTOB 1 MacCHBOB
cioB, OydepHoe XpaHeHue U npeodpa3zoBanue AaHHBIX. [I[puBoauTCs Kiaccudukamms uHTEpdecon
10 (QyHKIIMOHAIEHOMY 3HAYEHHUIO.

Pasznea 2. IlocsenoBaresbHblil uHTEpgeiic SPI

B pasnmene npuBomATCS OCHOBHBIE CBEAEHHs O MocienoBareiabHoM uHTepgeiice SPI, ero
OCHOBHBIE XapaKTePUCTHKHU, CUTHAJIBI, TOPsIOK oOMeHa 1o uHTepdericy SPI, cxembl BKIIOYEHHUS.

Pa3nea 3. Uurepgeiic USART

Jannsiit paznen mocssiieH nocienoBaTenbHoMy uHTepdericy USART. PaccmarpuBarores
OCHOBHBIE XapaKTEPUCTHKH, CUTHAIBI, MOpsAA0K ooMeHa o unrepdeiicy USART, cxembl BKIIOUEHUS

Paznen 4. 12C/TWI unrtepdeiic

B nanHOM paznene OcBELIEHBI BONPOCHI, CBSI3aHHBIE C IOCIENIOBATEIbHBIM HHTepdeiicom
[2C/TWI, a nMeHHO OCHOBHBIE XapaKTEPUCTUKH, CHUTHAJIbI, MOPSIOK oOMeHa MO HuHTepdeicy
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 BKIIOYEHHS;
nocnenoBarenbHbIil nHTEpdeiic RS-485, ocHOBHBIC XapaKTePUCTUKH, CUTHAJIBI, TOPSIA0K OOMEHa 1o
unTepdeiicy RS-485, cxembl BKIIOUEHUS; MocienoBaTeabHbIN uHTEpdeiic Profibus, ero ocHOBHBIE
XapaKTePUCTUKHU, CXEMbl BKIIOYEHHS, (PopMar MOCHUIOK, MOPSAJOK OOMEHa; IOCIeN0BaTeNbHBIH
untepdeiic CAN.

3.4. Temaruka ceMMHAPCKUX/NIPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI

3.4.1. CemuHapcKue/MpakTHUYCCKUE 3aHITH
[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. JlabopaTopHBbIe 3aHATHS
Jlaboparopuas padota Nel. «ITopsimok pabotsr co crengom STK 500 u mporpaMmmupoBaHue
MUKPOKOHTPOJIIEPaY.
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 1abopatopHoi paboTel Ne3. «[lonkitoueHue CIIBUTOBOTO PETUCTPAY.
3amuTa nabopatopHoii paboTsl Ne4. «O01IeHne MUKPOKOHTPOJLIEPa ¢ KOMITBIOTEPOM.
3amuTa 1abopaTopHoi paboTel NeS5. «Hackl peaibHOTO BpeMeHH Ha MuUKpocxeme DS1307».
Hrorosas maboparopnas padoTa.

3.5. TemaTuka KypcOBbIX IPOEKTOB (KypCOBBIX pador)
BrinonHeHue KypcoBbIX MPOEKTOB (KypCOBBIX paboT) HE MPeTyCMOTPEHO.

4, Y4yeOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecriedeHue
4.1. HopmatuBHbie 10KyMeHTHI 1 I'OCThI

4.2. OcHoBHas JuTeparypa

1. Manaryra K.A. Muxkponporieccopbl U HHTEp(EHCHBIE CPEACTBA TPAHCIIOPTHBIX CPEICTB. -
M.: MI'Y, 2012

2. AmueB M. T., bykanosa T. C. UnTepdeiicbl MUKPOKOHTPOJIEPOB: Y4eOHOE

noco6ue. [ToBomKCKUit TOCy1apCTBEHHBIN TeXHOIOTHYeCKuil yHuBepcurert, 2019.

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

3. BecconoB A. C. UHaTepdeiichl aBTOMAaTH3UPOBAHHBIX CUCTEM. MeToInYeCcKue

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

4.3. JlomoqHMTEJBbHAs JUTEPATYPa

1. TypoB B. B. Apxurekrypa MHUKpOIpOIeccOpoB: yuyeOHoe mocobue. - HMHTepHeT-
VYuusepcurer Unpopmarmonnsix Texnonoruii 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. DyaekTpoHHBbIEe 00pa3oBaTebHbIE PECYPChI
1. Uarepdeiicel cucteMm ynpasienus https://online.mospolytech.ru/course/view.php?id=8349

4.5. JIluueH3HMOHHOE M CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecrieyeHmne

1. [Tporpamma AVR Studio.

4.6. CoBpeMeHHble Npo(deccnoHaNbHbIe 0a3bl AaHHBIX W MHpOPMALMOHHBbIE
CIIPABOYHbIE CHCTEMBbI

1. https://ru.fmuser.org/mews/IPTV-encoder/Introduction-to-SPI-I2C-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

5. MarepuajibHO-TeXHHYECKOe o0ecreyeHmne

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

6. MeToanueckue peKoMeHAaluu

Mertonrka npenojaBaHus AUCHUILUIUHBI « TexHoJIOrMM mepenadn U oOpaOOTKH JaHHBIX B
VIPABISIIOIIUX CETSAX» M peaTu3alisi KOMIIETEHTHOCTHOTO TMOJXOAa B M3JIOKEHHH W BOCIPHITHU
MaTepuajia IpelycMaTpPUBAET HCIIONB30BAaHUE CIIEAYIONIMX AKTUBHBIX M WHTEPAKTHBHBIX (HOpM
MIPOBE/ICHUS AYJAUTOPHBIX U BHEAYAUTOPHBIX 3aHATHI:

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

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

6.1. Meroanyeckne PpeKOMEHIAUUM IS MpenoJaBarTessi MO0 OPraHU3aluM
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 AUCTaHIMOHHOro oOyueHus yHuepcutera (CLO-LMS). Ilopsnok npoenenus padboTr B

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

6.2. Meroauyeckue yKazaHus /151 00yYaIOUIUXCH 110 OCBOCHUIO TUCIUIINHbBI

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 yUueOHOM paboThI;

- OCBOCHHUE COJIEP>)KAHUS JUCIUIINHBL,

- yroyOseHne coiep kaHusi U OCO3HaHWE OCHOBHBIX MOHATUN AUCIUITIIUHBL;

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

Bunbl BHEayAUTOPHOMN CaMOCTOSITETLHOM pabOTHI:

- CaMOCTOSTENBHOE U3YUYEHUE OTAENIBbHBIX TEM JUCLHUIIINHBL;

- IOAATOTOBKA K JIEKIIMOHHBIM 3aHATHUSM;

- MOJArOTOBKA K CEMUHApaM U IMPAKTUYECKUM 3aHATHUSM;

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

Jl71s1 BEIIOJTHEHHMST JTFOOOTO BUJIa CAMOCTOSITEIIHHOM pabOThl HEOOXOIUMO TTPOUTH CIIETYIOIINE
ATaIbl:

- OMpEeIeNIEHNE LIEJIU CAMOCTOSITEIbHON paboThI;

- KOHKpETHU3allMsl I03HaBaTENbHOM 3a1a4u;



- CaMOOLIEHKa TOTOBHOCTH K CAMOCTOSITEJIbHOM padoTe;

- BBIOOp a/1eKBaTHOTO crioco0a IEHCTBHS, BEAYIIErO K PEHICHUIO 3a/1auy;

- IJTaHUPOBaHUE PabOTHI (CAaMOCTOSITENILHOM UITH C MTOMOLIBIO IIPEToAaBaTes) Hajl 3aJJaHIEM;

- OCYIIECTBJICHHE B TIPOIIECCE BBIMOJHEHUS CAMOCTOSATEIBHOM pabOTHl CaMOKOHTPOJIS
(MpOMEKYTOYHOTO U KOHEYHOT'0) PE3yJIbTaTOB pabOThl U KOPPEKTUPOBKA BHIMOIHEHHS paOOTHI;

- peduiekcus;

- Ipe3eHTalMs padoThl WM 3aIIUTa J1a00paTOPHOM PabOTHI.

7. DoH/ OLIEHOYHbIX CPEICTB
B mpounecce o6yqu1/1;{ B TCUCHUC CEMECTpa MCIIOJIB3YIOTCA OLHCHOYHEBIC CPEACTBA TCKYILICTO
KOHTpOHH yCHeBaeMOCTI/I nu HpOMe)KYTO‘IHHX aTTeCTaLIHﬁ. HpI/IMeHHIOTCSI CJIGZ[YIOIJ_II/IG OILICHOYHBIC
cpe€acTBa: TeCT, 3alnTa J'Ia60paTOpHBIX pa60T, JK3aMCH.
OOyuenue no aucnuruinHe « TeXHoJoruu nepenayr ¥ 00padOTKU JaHHBIX B YIPABISIOIIUX
CCTAX» HAIIPABJICHO HA (bOpMI/IpOBaHI/Ie y 06y‘IaIOH_II/IXC$I (S (571474:0)11170,€ KOMHGTGHHI/Iﬁi

Koa v HanumeHoBanue KOMIETeHIM A

NHaukaTopbl JOCTHIKEHUS

KOMIIeTeHIIUH
[1IK-1. Cnocoben k moaroroBke tekctoBor u | UIIK -1.1. 3Haer mnNpUHOMIBI TOCTPOCHHS
rpadu4ecKoit yacTen 3CKU3HOI0 U | uHTEep(EcoB  MUKPOMNPOLIECCOPHBIX  CHUCTEM
TEXHUUYECKOTO ITPOEKTOB aBTOMATU3UPOBAHHOM | yIIpaBJICHHUS
cucTeMbl  ymnpasieHuss TexHoiormueckumu | UIIK  -1.2.  VYmeer BwIOupars Haubomee
poLeccamu 3 deKTUBHBIE BapUaHThI uHTEepdeiicoB
MUKPOIIPOLIECCOPHBIX CUCTEM YIIPaBJICHUS IS
pellIeHnsT KOHKPETHOM 3a7aun
UIIK -1.3. Buageer wmeronamu aHaiusza U
pa3paboTKu UHTEPPECOB MUKPOIPOLIECCOPHBIX
CUCTEM YIPAaBJICHUS
7.1. Metoabl KOHTPOJISI M OLICHUBAHUS Pe3y/JIbTATOB 00y4YeHHUs

Hepeqeﬂb OLCHOYHBIX CPEACTB IO JUCHUIIJIUHE ((](IHTep(l)eﬁCbl CUCTEM YIIPpABJICHUSN»

Hanmenosanue
Ne OLIEHOYHOTO
OoC CpelcTBa

Kpatkas xapakrepucTika OLEHOYHOTO
CpeacTBa

IIpencrasnenue

DOC

OLCHOYHOI'0O CPCACTBA B




CpencTBO MPOBEPKHM YMEHUN M HABBIKOB
MPUMEHATh  TOJYYEHHbIC  3HAHUS IS
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. IlIxkaja ¥ KPUTEPHHU OLICHUBAHMS Pe3yJIbTATOB 00y4YeHUs

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 TJTAHOM. Crynent
JEMOHCTPUPYET HENOJIHOE, MPAaBUJIBHOE COOTBETCTBUE
3HAaHUW, YMEHHI, HaBBIKOB MPUBEICHHBIM B TabIUIIaxX
nokasaresei, 1100 ecau mpu 3TOM ObUIM JOMYyIIEeHbI 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. OuneHo4HbIe CPeCTBA
7.3.1. Tekymmii KOHTPOJIb

banx mecmoeswvix sonpocos (uvacmuyro)

OcHoBHbIe QyHKIIUN HHTepdeiica

Kakast 13 ocHOBHBIX (yHKIIUI HHTepdelica riiapHas?

MC

Bann no ymonuaHuto:

Cny4yanHbIN NOPSAOOK OTBETOB

Ha

HymepoBaTb BapuaHTbl OTBETOB?

a

COBMCCTHMOCTH 2JICMCHTOB

LWTpacp 3a kaxayro HenpaBunbHYyo nonbITKy: 33.3
ID-HOMep:

# OTBeTbI OT3bIB OueHka
ObecnieyeHre KOHCTPYKTUBHOU

A. COBMECTHMOCTH DJICMEHTOB 0
Ob6ecneueHre dIEKTPUIECKON

B. COBMECTHMOCTH DJICMEHTOB 0
O6ecreuenue qocryna 9BM k

C. BHEILIHUM YCTPOKWCTBaM 0
O6ecrieueHre HGOPMAITMOHHOM

D. 100

06K OT3bIB K BONPOCY:

\Ans no6oro npaBuUiibHOro oTeBeTa:

Baii oTBET BEpHHBIA.

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 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHo20




HNurepdeiic SPI

o o MC
Uto coboii mpencrasiset nuHus SS untepdeiica SPI?
Bann no ymonuanuio:| 1
CnyuaitHbIi nopsgok oreeTos|/la
HymepoBaTb BapmMaHTbl OTBETOB?|a
LWitpadch 3a kaxaylo HenpaBUNbHY 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:

[1ns no60oro NnpaBUIILHOrO OTBETA:

Bamr oTBeT BepHBIi.

[na no6oro HenpaBuUNbHOro oTeBeTa:

Bamr oTBeT HENpaBUIIBHBIN.

Mopckaska 1:

MokasaTb KoNMYecTBO NPaBUNbHbIX
oTBeTOB (Moackaska 1):

HeT

YpanuTb HeKoppeKkTHble OTBEeTbI
(Mopckaska 1):

HeT

Terun:

lNo3sgonsiem ebibupams 0OUH UNU HECKOILKO pasusibHbIX 0meemos u3 3a0aHHO20
criucka. (MC/MA)




HNurepdeiic USART

CHHXpOHU3aLUEH

Kakoii U3 1epeyrcaeHHbIX PEKMMOB OTCYTCTBYET B YHUBEPCAIbHOM CUHXPOHHO- MC
ACHHXPOHHOM IpremoriepeaaTunke Intel?
Bann no ymonyaxuto:| 1
CnyuaitHbIi nopsgok oteeTos(/[la
HymepoBaTb BapuMaHTbl OTBETOB?|a
LTpad 3a kaxaylo HenpaBunbHylo nonbITky:( 33.3
ID-HOMep:
# OTBeThI 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)




Inna CAN

MC
Kakue TuHuM CBS3M HE MOT'YT UCIOJb30BaThCs B mnHe CAN?
Bann no ymonuaHuio:| 1
Cny4anHbIi nopsagok oteetos|[la
HymepoBaTb BapuaHThbl OTBETOB?(a
LTpach 3a Kaxayro HenpaBUnbHYI0 nonbITKy: 33.3
ID-HOmep:
# OTBeTbI OT3bIB OueHka
A. Pannokanain 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

o MC
Kaxkas pa3psgHoCTh JaHHBIX B HHTEpdetice [2C?
Bann no ymonuauuio:| 1
CnyvanHbIi nopsaok oreeTos|/[la
HymepoBaTb BapuaHTbl OTBeTOB?|a
Ltpad 3a Kaxayo HenpaBUNbHYO NonbITKy:33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A. 10 6ut 0
B. 6 OuT 0
C. 7 OuT 0
D. 8 out 100

O6LWMi OT3bIB K BONPOCY:

\Ans no6oro npaBuUibHOro oTeeTa:

Bamr oTBeT BEpHBIil.

\Ans no6oro HenpaBuUNbHOro oreeTa:

Baiir oTBET HEMPaBUIILHBIN.

Mopckaska 1:

Moka3aTb KONMYECTBO NPaBUNbHbIX
oTtBeTOB (Moackaska 1):

HeT

YpanuTb HeKOppeKTHble OTBeThbI
(Mopackaska 1):

HeT

Terun:

cnucka. (MC/MA)

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




7.3.2. O0pa3ubl IK3aMeHALMOHHBIX OMJIETOB

MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHMS POCCUCKOM ®EAEPALIUMN

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

(MOCKOBCKHH IOJIUTEX)

dakynbpTeT MalMHOCTPOCHUSA
(Hazsanue akyiomema)

Kadenpa «KABTOMATHKA ¥ YIIPABJICHHE)
(naszsanue svinyckaioweti Kageopwt)

YK3AMEHALIMOHHBINA BUJIET Ne 7
AJIL IIPOBCACHU S 9K3aMCHA 110 JUCHUIIIINHC
«TexHogorum nepeaadymu u OﬁpﬂﬁOTKI/I JAAHHBIX B YIIPABJAIOININX CECTHAX))

1. OcHoBHble pyHKIMU HHTEpDETica.
2. CuHxpoHM3alMs nepeaayu OUToB, 0aliTOB U MaCCUBOB CIIOB.
3. Hurepdeiic 2C/TWI

Buner paccMoOTpeH U yTBEpK/IeH Ha 3aceTaHuu Kadeapol.

[IpoTokoa oT «__ » 202 1. Ne

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




7.3.3. JKk3aMeHallMOHHBbIE BONPOCHI

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
Wutepdeiic RS232
Nutepdeiic RS488

. Uatepdoeiic Profibus

. Uarepdeiic CAN

. Uatepdeiic USART

. Untepdeiic SPI

. Uarepdeiic 2C/TWI

. Pa3paboTka yacoB peaqbHOTO BpeMeH!

WX kW=

[ Y SN
DN D W=D

7.3.4. BapuanThl 3a1aHuii 1JI51 3a1UTHI JJA00PAaTOPHBIX padoT B 6 cemecTpe

1. Pa3paboraTh O610K-CXeMy aIropuTMa u mporpammy, o3BOJISIONLYI0 OPraHU30BaTh paboTy
CABUTOBOI'O PErucTpa c apameTpamMu, 3a/1aBa€MbIMU PEIO/1aBATEIIEM.

2. Pa3paborath 010K-CXeMy aIrOpUTMa U MPOTPaMMy, TTO3BOJISIONIYIO Pealin30BaTh OOIIEHUE
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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