FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPXJIAIO:
3aBelyIOIIUI BBITYCKAIOIIEH
Kadeapon

PABOYAS ITPOT'PAMMA

aucaumIaHbl 1.0.111.24.01 MukponpoiiecCopHble CUCTEMBI

nas nanpasiaenus 09.03.01 Uudopmarrka v BEIYUCITUTENbHAS TEXHUKA
ypoBeHb bakanaspuar

npoduib NOAroTOBKM BhIUKCINTEIbHBIE MAIIIMHBI, KOMILIEKCHI, CHCTEMBI M CETH
¢opma o0yueHus1 ouHas

kadenpa-pa3padoT4uK DJICKTPOHHBIC BHIYUCIUTEIbHBIC MAIIIUHbI

Pabouas mporpamma cocraniena B coorBerctBuu ¢ ®I'OC BO no HanpaBieHuUIo
noarotoBku 09.03.01 Mudopmarrika 1 BEIUUCTUTENbHAS TEXHUKA, YTBEPKIEHHBIM
npukazoM MunoOpHayku ot 19.09.2017 Ne 929

e
3aB.kadeapoii pa3paboTImnKa, ?0'!

K.T€XH.H., JIOII.

/1. B. Tonnonbckuit

=z
552

Pazpabotuuk nmporpamMmel,
K.MIE/1.H., IOI[CHT

0 yHiBepeHTeT

IO. I'. IIimakcuna

YenssOMHCK



1. llesu u 3212494 AU CIUILIHHBI

['maBHOM LIENBIO U3YyUYEHUS JUCLHUILIMHBI ABJIAETCS 3HAHUE CTYAEHTAMH PUHIIUIIOB
NOCTPOEHHSI MUKPOIIPOLIECCOPHBIX CUCTEM M UX IPOrpaMMHOro ooecnedeHus. OCHOBHas
3a/1a4a — U3y4EHUE IPUHLUIIOB IIOCTPOECHUS MUKPOIIPOLIECCOPOB U MUKPOKOHTPOJIEPOB,

HUX CUCTEMBbI KOMaH/.

Kparkoe conepxanmne TUCHMILTHHBI

— IPHUHLMIBI TOCTPOCHHSI MUKPOIIPOLECCOPOB U MUKPOITPOLIECCOPHBIX CUCTEM; —
apXUTEKTypa U UHTEp(Pelic MUKPOIPOLIECCOPOB; — CUCTEMA KOMaHJ U acceMoep; —
apXUTEKTYpa MUKPOKOHTPOJIEPOB; — IPOrPaMMHOE 00€CIIE4UEHHE MUKPOKOHTPOJIIIEPOB; —
OCHOBHBIE ATaIlbl MPOEKTUPOBAHUS MUKPOIPOLECCOPHBIX CUCTEM; — U3YyUEHUE
NoKa3aresiei KauecTBa U HaJIeXKHOCTH MUKPOKOHTPOJUIEPOB U MUKPOIIPOLIECCOPHBIX

CHCTEM.

2. Komnerenuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

JUCIHHMIIIMHBI

[Tnanupyemsble pe3ysbTaThl OCBOCHUS
OIT BO (xomneTeHuun)

[Inanupyemsble pe3yabTarsl
0Oy4eHUs 110 TUCUUIUIMHE

[TK-4 Crioco0eH K BBITTOIHEHUIO PadoT 10
CO3JIAaHHIO U COTTPOBOXICHUIO HH(POPMAITHOHHBIX
CUCTEM, aBTOMATH3UPYIOIIHNX 33791
OpTraHU3aIMOHHOTO YIIPaBJICHUs U OU3HEC-
IPOIIECChI

3HaeT: BO3MOKHOCTH TUITOBOW MH(OPMAIIMOHHOMN
MUKPOIIPOLIECCOPHON CUCTEMBI; IPEIMETHYIO
001acTh aBTOMAaTH3aI[IM MUKPOIPOLIECCOPHBIX
CUCTEM; MHCTPYMEHTBI U METOABI aHAJIN3a
TpeOOBaHUIl PEABABIAEMBIX K
MUKPOIIPOLIECCOPHON CUCTEME; ApXUTEKTYPY,
YCTPOWCTBO U (PYHKIIMOHUPOBAHNE
BBIUMCIIUTEIBHBIX MUKPOIIPOLIECCOPHBIX CUCTEM;
YCTPOWCTBO M (PYHKITMOHUPOBAHUE COBPEMEHHBIX
UH(POPMALIMOHHBIX MUKPOIIPOLIECCOPHBIX CHUCTEM;
COBpPEMEHHBIE CTaHIAPTHI HHPOPMAITHOHHOTO
B3aMMOJIEHCTBHS MUKPOIIPOLIECCOPHBIX CUCTEM;
OCHOBBI TEOPUH CUCTEM M CUCTEMHOTO aHAJIA3a
'YMeeT: aHaJIM3UpOBaTh UCXOJHYIO JOKYMEHTALUIO
TUISI IPOEKTHPYEMBIX MUKPOIIPOLIECCOPHBIX CUCTEM;
pa3pabarbIBaTh JOKYMEHTHI I IPOEKTHPYEMBIX
MHUKPOITPOLIECCOPHBIX CHCTEM

MeeT NpakTUYEeCKUN OMBIT: aHAJIN3a
(YHKIMOHANBHBIX U HE(YHKIIMOHATIBHBIX
TpeOOBaHUIl K MPOEKTUPYEMOi HH(POPMAITMOHHOMN
MHUKPOIPOLIECCOPHON CUCTEME; pa3pabOTKH
creruduKanuy (TOKyMEHTUPOBaHUE) TpeOOBaHUI K
POEKTHPYEeMOU NH(OPMALTMOHHON
MUKPOIIPOLIECCOPHON CUCTEME; IPOBEPKH
(Bepudukanys) TpeOoBaHUN K IPOEKTUPYEMOI

UH()OPMAITMOHHONW MUKPOIPOLIECCOPHON CHCTEME

3. Mecto nucuumiindbl B cTpykrype OIT BO

[Tepeuens npenmIecTBYOMUX AUCIUILINH,
BUJIOB pabOT y4eOHOro IyiaHa

[TepeyeHs MOCICTYIONIMX AUCIIATLINH,
BUJIOB paboT

CxemoTtexHruka 9BM u anmapartypa nepcoHaIbHbIX

He npenycMoTpensl




KOMITHIOTEPOB,
[Tpon3BoACTBEHHAS TPAKTHKA (TEXHOJIOTHYECKAs,
[MPOEKTHO-TEXHOJIOrHuecKas) (6 cemecTp)

TpeboBaHUs K «BXOHBIMY» 3HAHUSIM, YMEHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JIUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

CxemorexHuka 9BM u annaparypa nepcoHajJbHbIX
KOMITBIOTEPOB

3HaeT: MpUHIKIN pabOTHI, CBOMCTBA, YCIOBHO-
rpaduueckre 0003HaYCHUS, TApAMETPhI
AnIapaTHbIX 3JIEMEHTOB U KOMIIOHEHTOB YMEET:
OIPEAEIATH alllapaTHbIE HEUCIIPABHOCTH U
YCTpaHATh UX MIMeeT NpakTU4eCKUI ONBIT: MIOUCKA
HEUCIPAaBHOCTEHN MOCTBIX alllapaTHBIX CPEACTB
BBIUHCIUTEIbHON TEXHUKU

[Tpou3BonCcTBeHHAs NPAKTHKA (TEXHOIOTHYECKas,
[IPOEKTHO-TEXHOJIOrnueckKas) (6 cemectp)

3HaeT: HHCTPYMEHTHI U METOJIbl COTTIACOBAHUS
TpeOOBaHMH K MH(POPMAIIMOHHBIM CHCTEMAM,
WHCTPYMEHTHI U METOJIBI TPOSKTHPOBAHUS
APXUTEKTYpbl HHOOPMALIMOHHBIX CHCTEM,
YCTPOWCTBO M (PYHKITHOHUPOBAHUE COBPEMEHHBIX
MH()OPMALMOHHBIX CHCTEM YMeeT: pa3padaThIBaTh
TOKYMEHTBI; TPOBOAMTH MPE3CHTAIIH,
POEKTUPOBATH APXUTEKTYPY HHPOPMAIMOHHON
CHCTEMBI, pa3pabaThIBaTh JOKYMEHTHI; IPOBOANUTH
npe3eHTanuu ViMeer npakTH4ecKuil OmbIT: 3anpoca
TOTIOJTHUTENBHOM HH(POPMALINH TI0 TPEOOBAHHAM K
MH()OPMALMOHHBIM CUCTEMaM, COTJIACOBAHUS
APXUTEKTYpHOH crienupuKaii HHPOPMAITMOHHON
CHCTEMBI C 3aMHTEPECOBAaHHBIMU CTOPOHAMH, cOOpa
TAHHBIX O 3aIpocax U MOTPEOHOCTSX 3aKa34unKa
NPUMEHUTEIHHO K HH()OPMAMOHHBIM CUCTEMaM

4. O0béM 1 BUIBI y4eOHOI padoThI

OO0mast TpyA0€eMKOCTh JUCHUILIMHBI cocTaBisieT S 3.e., 180 u., 104,75 u.

KOHTAKTHOM paboThI

Pacnpenenenue
. Bcero 110 CEMECTpPaM B Hacax
Bun yuebHoit paboThl
4acoB Homep cemectpa
7 8
OO6mmas Tpya0EMKOCTh AUCIIUTLITMHBI 180 72 108
Ayoumopnvie 3anamusi: 92 32 60
Jlexumu (JI) 40 16 24
[IpakTueckue 3aHATUS, CEMUHAPHI U (WJIN) IPYTHE BUIIBI
. 0 0 0
ayuTopHbIX 3aHsaTHi (I13)
JlaGoparopHble paboTsI (JIP) 52 16 36
Camocmosmenvuas paboma (CPC) 75,25 35,75 39,5
[TonroroBka Kk 3amute J1a00pPaTOPHBIX pabOT 32 16 16
[ToaroroBka Kk sK3aMeHy 11,5 0 11.5




IlonroroBka k 3a4ety 11,75 11.75 0

ITouck TeXHUYECKON JOKYMEHTAIMH Ha UCIIOJIb3yeMbIe B 2 3 0
11a00paTOpUN MUKPOKOHTPOJIIEPHI

Brinonsenue cemecTpoBOro 3agaHus 12 0 12
KoHcynpranyy u npoMeKyTouHast aTTeCTalus 12,75 4,25 8,5
Bu koHTpOIIs (3adeT, nud.3a4eT, SK3aMeH ) - 3a4er JK3aMEH

5. ConeprkaHue TUCHMILTIMHBI

OObeM ayTUTOPHBIX 3aHATUH
paizgena HaumeHnoBaHue pa3aenoB IUCHUIUIMHBL 10 BHJIaM B yacax
Bcero J | 113 | JIP
[ [pyHLIMIIBI TOCTPOEHUS MUKPOIIPOLIECCOPOB U
1  [MHKpONPOLECCPHBIX CUCTEM, APXUTEKTypa U HHTEpEIChI 2 2 0 0
MUKPOKOHTPOJIJIEPOB
2 |U3ydyenue MukpokoHTposuiepa ATmegal6 30 14| 0 16
3 |M3ydyeHne MUKpOKOHTpoiepoB STM32 60 241 0 36
5.1. Jlekuun
Ne Ne Koa-
HanmenoBaHMe niM KpaTKoe COAepKaHUE JIEKIIMOHHOTO 3aHATHUS BO
NeKIuu[pasaena
4acoB
Pa3BuTHE CXEMOTEXHUKH, MOBBIIICHUE CTENIEHU HHTETPAllTN MUKPOCXEM,
pa3pabOTKU MEPBBIX MUKPOIIPOLIECCOPOB. MUKpOIpOLIeCcCOp Kak
CXEMOTEXHHUECKOE YCTpocTBO. OCHOBHBIE AJIEMEHTHI MUKPOIIPOIIECCOPOB.
1 1 ApXUTEKTypa NOCTPOEHUS BBIUUCINUTENBHBIX cucTeM PoH-Helimana. ['apBapackas )
ApPXUTEKTYpa MOCTPOCHUSI BBIYUCIUTENbHBIX cucteM. [lociaenoBarensHOCTD
BBITIOJTHEHHSI KOMaH/ MUKpoInpoueccopom. Konseiiepusanusi, ee TUIIbI,
TOCTOMHCTBA U HefpocTaTKu. CKOPOCTh pabOThl MUKpOMpOIEccopa, PakTopsl, Ha
Hee Biustromue. [loctpoenne u pabotra CHCTEMHOMN IIHHBI.
MukpokoHTposuieps! pupmbl Atmel cepun mega Ha npumepe ATmegal6.
2 2 |ApxuTeKTypa, BbIBO/bI, IPOrpaMMHasi MOJI€Tb, 0COOEHHOCTH, OpraHU3aus 2
namsTu. BetpoenHsle ycrpoiicTBa. PaboTa ¢ mopramMu BBOJa-BhIBOAA.
Cucrtema npepbiBaHUN. YCIIOBHUS BOSHUKHOBEHHUS MpepbiBaHuil. BHelIHME
3 2 |upepbiBaHMs. PerucTpsl ynpasieHus: BHEIIHUMHU IpepeIBaHuAMUA. @opmupoBanue | 2
POTrPaMMHOTO KOZIa C YYETOM IpEpbIBAaHUM.
4 ) Tatimepsl cuetuuku 0, 1, 2. [TopTel TaliMepoB. [IpepbiBanus TaiiMmepoB. Peructpel )
YIIpaBJICHUSI.
5 2 |ALIL IMoptsr ALIII. TIpepsiBanust ALIIL Peructps! ynpasnenus ALIL 2
6 ’ CunxponHo-acuHXpoHHbIH mpuemonepenaryuk (USART). IToptet USART. ’
[TpepriBanust USART. Peructps! ynpasienust USART.
7 ) ANTOpUTMBI pabOTHI C MATPUYHON KJIaBHATypOil. AJITOpUTM paboOThI )
CEMHCETMEHTHOTO MHIUKATOopa.
8 2 [Pabora ¢ xuaKokpuctamndeckum aucruieeM WH1604A. 2
9-10 3 Muxkpoxontposepsl pupmbl STMicroelectronics Ha npumepe STM32F100. 4
ApPXUTEKTYpa, BBIBOJIbI, IPOIPaMMHast MOJI€NIb, 0COOCHHOCTH.
Taitmepsi-cuetunku STM32F100. [lupoTHO-UMIynbcHAs MOIYSLUS HA UX
11-12 3 |ocHoBe., Ux pexxuMbl pabOThI, yIPABISIONINE PETUCTPHI, (hOpPMATHI yrpapisomux | 4
KOMaHJI.
13-14 3 ALIIT STM32F100: pexxumMbl paboThl, YIIPABISAIOIINE PETUCTPHI, (POPMATHI 4
YIPaBIISIONUX KOMaH].




Pexomennanuu o ¢popmuposanuto curnaia CbPOC. Cuctema npepriBaHuit

15-16 3 STM32F100. Bctpoennast sHEproHe3aBUCMMAasi JaHHBIX MamMsATh. CHHXPOHHO- 4
ACMHXPOHHBIN npuemornepenaTuuk. Opranusanys nepenadn JaHHbIX. Pasmep
nepeaaBaeMoro Kaapa.

BcTpoennbie uaTepdeiice s oOMena nanubiMu o crannaptam SPI, 12C, RS-

17-18 3 232, USB. Cucrema komana STM32F100, nporpammupoBanue Ha AccemOnepe u 4
0TJIaJIKa Ha IPOrPaMMHOM CUMYIISITOPE U almnapaTHOM sMyJsitope. BHyTpucxemuoe
nporpaMMmupoBanue. BerpoeHnslit otnanounstii untepgeiic JTAG.

19-20 3 OcobenHocTH pa3paboTku mporpamm s MUKpokoHTpoiuiepa STM32F100 na 4
S13bIKAX MAIIMHHOTO U BBICOKOTO YPOBHEMN

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI
He nipenycmoTpensl
5.3. JIaGopaTtopHbIie padoThI
Kon-
Ne Ne .
HanmenoBanme win KpaTkoe cofep:kaHne 1a00opaTopHOi paboThI BO
3aHATHA|pa3IeNa)
4acoB
1-2 2 |JTaboparopnas pabora Nel: [TopTsl BBOZa-BbIBOIa MUKPOKOHTpoiuiepa ATmegal6| 4
3-4 2 [JlabopartopHas pabora Ne2: [IpepriBanust MukpokoHTposuiepa ATmegal6 4
5.6 ) JlaGopaTtopHas pabota Ne3: /[nHaMuuecKkre mporecchl B MUKPOKOHTPOJLIEpAx JJIs 4
B3alMOZEHCTBHS C NIOJIb30BATEIEM.
JlabopatopHas pabora Ned: YnpapieHUe KUIKOKPUCTATUINYECKUM
7-8 2 |3HAKOCHMHTE3HUPYIOIIHM UHIUKATOPOM CPEICTBAMUA MUKPOKOHTpPOJIIEpA 4
ATmegal6
JIP Ne5.1: Ananranus nadoparopHoii paboTsl Ne2 mukpokoHTposuiepa ATmegal6
9-11 3 6
1 MUKpoKoHTposuiepa STM32F100
JIP Ne5.2: Ananranust naboparopHoii pabotsl Ne3 mukpoxoHTposuiepa ATmegal6

12-14 3 6
1711 MUKpOKOHTposuiepa STM32F100
JIP Ne5.3: Ananrarus maboparopHoit padotsl Ne4 mukpokoHTposuiepa ATmegal6

15-17 3 6
11 MUKpoKoHTposuiepa STM32F100
JlabopartopHoii paboTsl Ne6: [locTpoeHue npocTeuieil cucTeMbl

18-20 3 6

aBTOMAaTUYECKOTO PeryaupoBaHus Ha MUKpokoHTposuiepe STM32F100.
CemectpoBoe 3ananue Nel: [IpoekTupoBanue 3JIEKTPOHHOTO YCTPOIMCTBA IO

21-23 3 6
BapHaHTy MUKpoKoHTposuiepe STM32F100.

24-26 3 [[Ipumenenue mukpokoHTposuiepa STM32F100 8 BKP cTyaenTos. 6

5.4. CamocrosiTesibHasi padoTa CTyIeHTa
Brimonmaenane CPC
Cnucok utepaTypsl (C yKa3aHHEM Kon-
IMogsug CPC pas3zenos, ras, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
EBctudeen A.B. MukpokonTposepst AVR
cemeiictBa Mega. PykoBoicTBO
[ToaroroBka K 3amute J1a00pPaToOpHBIX padOT Homssosarens M3narenserso "MK ITpecc” 7 16
2010, 592 c.
Topraes C.H., Tpury6 M.B., Mycopos U.C.,
TTOMTOTOBKA K SKIaMeHy Uepruxuna J1.C. [Ipaktuueckoe 3 115

PYKOBOJICTBO 1O MporpammupoBannio STM-
MHUKPOKOHTPOJIJIEPOB: yueOHOe ocodue




TIIY, 2015, 111 c. HIII «Yutex-IIpodu» —
MUKPOKOHTpOJIIEPHI — Teopust

HOI[I"OTOBKa K 3a4CTy

EBctudees A.B. Mukpokontposiepst AVR
ceMelictBa Mega. PykoBoacTBo
nonb3oBarens MznarensctBo "IMK Ilpecc"
2010, 592 c.

11,75

[Tonck TEXHUYECKOM IOKYMEHTAIlUU Ha
HCII0JIb3yEMBIE B JIa0OpaTOpPUU
MHUKPOKOHTPOJLIEPHI

EBctudeen A.B. MukpokonTposiepst AVR
cemerictBa Mega. PykoBozicTBO
nonp3oBareist M3narensctBo "JIMK Ilpecc"
2010, 592 c.

BrinonneHue CEMCCTPOBOT'O 3a/laHUA

Topraes C.H., Tpurydo M.B., Mycopos 1.C.,
Ueptuxuna JI.C. [Ipaktuyeckoe
[PYKOBOJICTBO 110 IporpaMMupoBanuio STM-
MUKPOKOHTPOJIEPOB: yueOHOe mocodue
TIIY, 2015, 111 c. HIIII «Yutex-ITpopu» —
MUKPOKOHTpOJIIEPHI — Teopust

12

[ToaroroBka k 3amute J1a0OpPaTOpPHBIX padOT

Topraes C.H., Tpury6 M.B., Mycopos U.C.,
Uepruxuna J1.C. [Ipaktuueckoe
PYKOBOJICTBO 1O IporpammupoBannio STM-
MUKPOKOHTPOJIJIEPOB: yueOHOe ocodue
TITY, 2015, 111 c. HIIIT «Yurex-ITpodu» —

MuKpOoKOHTpOsuIepsl — Teopus

16

6. DOoHJ OLIEHOYHBIX CPE€ACTB IAJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

HpOMe)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0cCBO€HMsI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B

cootBeTcTBUH ¢ [losioskeHrEM 0 OaNITbHO-PEHTHHIOBOM CUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM JIeSITEIHHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabubie meponpusitusa (KM)

Ha3Banue -
Ne | Ce- Bug Makc. TLIBA-
KOHTPOJILHOTO Bec [Nopsimok HauncneHus 6aIoB
KM|mectp| koHTpoOIS MEDOLPISLTIS Oann eTcs B
porp A
2 Oajula - MOCTaHOBKA 3aJauu st
BbINIOIHEHU JIP 1 HacTpoiika
exXuMa paboThI
JlaGoparopHas paborta P P
MUKPOKOHTPOJLIIEPA;
Texymmii Nel: Toprer BBOna- 4 Gasuia - TeMOHCTPAIHS PEIICHHOMN
1 7 4 BBIBOJIA 1 10 P P 3aueT
KOHTPOJIb 3a/1auu, UCTIPaBJICHHE KOJa 10
MUKPOKOHTpOJLIEPA
ATmeoal6 [PEKOMEH AN TIPENOAaBaTelIs;
& 2 Gamnna - ohopMIIEHHE OTYETA;
2 6asa - OTBETHI Ha BOMPOCHI 110
nmaboparopHoii paboTe.
2 Gansa - MOCTAaHOBKA 3a7a4M JUIs
BbITIOTHEHUA JIP 1 HacTpoiika
JlaGopatopnas pabora pexuMa padboThI
2| 7 Texymnmi Ne2: [IpepbiBanust 1 | 10 [MuKpOKOHTpOMLIEPa; saucT
KOHTPOJIb MUKPOKOHTPOJLIEPA 4 Oasuta - TeMOHCTpaIUs pelIeHHON
ATmegal6 3a/1a4M, UCIPABIICHUE KOJA 10
[PEKOMEHIAINU MTPETIoIaBaTeNs;
2 Oasuia - ohopMIICHHE OTYETA;




2 GaJia - OTBETHI Ha BOTIPOCHI 110
nmabopaTopHoOii padore.

Texymnii
KOHTPOJIb

JlabGopatopnas pabota
Ne3: Jlunamuueckue
MIPOIIECCHI B
MUKPOKOHTPOJUIEpax AJis
B3aMOJICHCTBHS C
MOJIb30BaTEIIEM.

10

2 OaJuta - TOCTaHOBKA 3a4a4M JUIS
BeInONIHEHUA JIP 1 HacTpoiika
pexunma paboTsl
MUKPOKOHTPOJLJIEpa;

4 Oasuta - TeMOHCTpaIus pelIeHHON
3a]1a4M, UCTIPABJICHUE KOJIa 110
[PEKOMEHIAIH TIPETOaBaTelIs;

2 Gasa - ohopMIIEHUE OTUETA,

2 Gaiia - OTBETHI Ha BOIIPOCHI 110
maboparopHoii paboTe.

3a4CT

Texymuin
KOHTpPOJIb

JlabGopatopnas pabota
Ned: Ynpasnenue
KUJKOKPUCTAIIINYECKUM
3HAKOCUHTE3UPYIOLUM
WH/INKaTOPOM
CpelcTBaMu
MUKPOKOHTpOJLIIEPA
ATmegal6

10

2 GaJta - MOCTaHOBKA 3a7a4M IS
BbInoNIHEHUA JIP 1 HacTpoiika
pekuma paboThl
MUKPOKOHTPOJLIIEPA;

4 Gaa - 1eMOHCTpALUS peIIeHHON
3a/1auy, UCTIpaBIeHHUE KOJa 10
pPEKOMEHAlH TpenoiaBaTels;

2 6anna - ohopMIIeHHE OTYETa;

2 GaJta - OTBETHI Ha BOIIPOCHI 10
nmabopaTopHoOit padore.

3a4CT

IIpome-
JKyTOYHAas
arTecTanus

3auer

10

3ayeTHas paboTa MPOBOAUTCS B
nucbMeHHOU popme. CTyneHTy
BBIJIACTCSl OWJIET, COIep KA 2
BOIPOCOB U3 MEPEUHS KOHTPOJIbHBIX
BOIIPOCOB K pazjesiam
TUCIUILTHHBL. Ha BhionHeHue
pabotbl oTBOAUTCS | yac.
[IpenogaBarens npoBepsieT
BBHITIOJIHEHHYIO paboTy U MpHU
HEOOXOAMMOCTH 33J]aeT
YTOYHSIOIIIE BOITPOCHI.

OTBeTHI Ha KaX bl BOITPOC
OIICHUBAIOTCS IO MATHOAIUTEHOM
CUCTEME.

5 6ayoB - IPaBUIIBHBIN OTBET;
4 Gasa - mMpaBWJIBHBINA OTBET C
HE3HAYUTEIbHBIMU HETOYHOCTSIMU
WIN yIYIICHUSIMH;

3 Oasia - MpaBUIIBHBIN OTBET C
HE3HAYUTEIbHBIMU OIIMOKAMU;
2 Oajuta - OTBET C OIINOKaMU;

1 Gamn - OTBET C TPyOBIMHU
OIIOKAMHU;

(0 OanIoB - HEBEPHBI OTBET.

3a4CT

Texymui
KOHTPOJIb

JIP Ne5: Apgantanus
nabopaTopHOii paboThI
No2 MuKpOKOHTpOJIIEpa
ATmegal 6 nns
MUKPOKOHTpOJLIEPA
STM32F100; Ananramus
nabopaTopHOU paboTHI
No3 mukpokoHTpoIIEepa
ATmegal 6 nus
MUKPOKOHTPOJIIIEPA

30

2 Gania - MOCTAaHOBKA 3aJa4M JUIs
BbITIOTHEHUA JIP 1 HacTpoiika
pexuMa paboThI
MUKPOKOHTPOJIIEPA;

4 Gaia - TeMOHCTpAIUs PEIICHHON
3a/1auu, UCTIPABJICHHE KOJa TI0
[PEKOMEHJAINU MTPETIoIaBaTes;

2 Gaina - ohopMIIEHHE OTUETA,

2 Gania - OTBETHI Ha BOIIPOCHI 110

maboparopHoii paboTe.

OK3aMCH|




STM32F100; Ananramus
nabopaTopHOM paboTHI
Ne4 mMukpokoHTpoIEpa
ATmegal 6 nus
MUKPOKOHTpOJLIEpa
STM32F100

U1 KOKJI0OW U3 Tpex yacreit JIP

Texymnii
KOHTPOJIb

JlaGopaTtopHoii paboThI
Ne6: [TocTpoenue
MPOCTEUIIIEH CUCTEMBI
aBTOMaTUYECKOTO
pEeryaupoBaHus Ha
MUKPOKOHTpPOJLIIEPE
STM32F100.

10

2 OaJlta - TOCTaHOBKA 3a4a4M JUIS
BeInONIHeHUA JIP 1 HacTpoiika
pexuMa paboThl
MUKPOKOHTpPOJLJIEpa;

4 Oasuta - 1eMOHCTpaIus pelIeHHON
3a]1a4M, UCTIPABJICHUE KOJIa 110
[PEKOMEHIAINH TIPETOaBaTelIs;

2 Gasna - ohopMIIEHUE OTUETA,

2 Gaiia - OTBETHI Ha BOIIPOCHI 110
maboparopHoii paboTe.

OK3aMCH|

Texymuin
KOHTpPOJIb

CemecTpoBoe 3agaHue
Nel: ITpoektupoBanue
IEKTPOHHOTO
YCTPOWCTBA MO BAPUAHTY
MHUKPOKOHTpPOJIIEPE
STM32F100.

10

2 GaJta - MOCTaHOBKA 3a7a4M IS
BBINIOJIHEHNS CEMECTPOBON pabOThI
W HacTpoiika pexxuma paboTbl
MUKPOKOHTPOJIJIEPA;

4 Gasna - 1eMOHCTpALUs peIIeHHON
3a/1a4¥, UCTIPABJICHUE KOJIa 110
pPEKOMEHAlNH pernoiaBaTels;

2 6anna - ohopMIIeHHE OTYETa;

2 GaJuta - OTBETHI Ha BOIIPOCHI 10
ceMecTpoBOH pabore.

OK3aMCH

IIpome-
JKyTOYHAas
arTecTanus

DK3aMeHAIMOHHAS
pabora

15

JK3aMeHaIlMOHHas paboTa
MPOBOJIUTCS B TUCbMEHHOHU opMe.
CryneHTy BbIaeTCs OUJIET,

coziep Kaluii 3 Borpoca u3
nepeuns. Ha BeimosiHeHnE paboThI
otBonutcs 1 gac. [IpenonaBarens
MPOBEPSET BBHIOJIHEHHYIO padoTy.
OTBETHI Ha KaXKbIi BOITPOC
OIICHUBAIOTCS IO MATHOAIUTEHOM
CUCTEME.

5 6ayoB - IPaBUIIBHBIN OTBET;

4 Gasa - mMpaBWJIBHBINA OTBET C
HE3HAYUTEIbHBIMU HETOYHOCTSIMU
WIN yIYIICHUSIMH;

3 Oasia - MpaBUIIBHBIN OTBET C
HE3HAYUTEIbHBIMU OIIMOKAMU;

2 Oajuta - OTBET C OIINOKaMU;

1 Gamn - OTBET C TPyOBIMHU
OIIOKAMHU;

(0 OanIoB - HEBEPHBI OTBET.

ODK3aMCH

10

bonyc

Tlonmaua 3asaBxHu Ha
koHKypc YMHUK.
[Tybnukanus crarei mo
TeMe AUCIUILTUHBL.

15

5 6aJuIoB - 3a KAKIYIO CTaThIO, HO
He Oonee 15 6amos;

10 6anoB - 3a mojiauy 3assBKM Ha
koHKypc YMHIUK;

15 0ansIoB - 3a BBIXOI 3asIBKU B
¢unan koukypca YMHUK,
[MOITOTOBKA MPE3CHTAIIUN K OUHOM

3aINTE;

OK3aMCH|




6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

Bun

arTecraluu

IIPOMEKYTOYHOMN

IIpouenypa npoBeaeHus

Kpurepun
OLICHUBAHUs

3a4CT

[Ipu oneHMBaHUM PE3yABTATOB YUEOHOM NEATEIBHOCTU
00y4aromerocs 1no JUCUUIUIMHE HUCITIONb3yeTcsl 0alIbHO-
pEeITHHIOBasE CUCTEMA OLIECHUBAHUS Pe3yJIbTaToOB y4eOHOM
nesrenabHocTH oOyyaromuxcs (ITonoxenne o BPC yTBepxeHo
npuka3oM pextopa ot 24.05.2019 r. Ne 179, B penakuuu npukasa
pexropa ot 10.03.2022 r.No 25-13/09). Onenka 3a AMCUUIUIUHY
(dbopMupyeTcsi Ha OCHOBE MOJIYYEHHBIX OLICHOK 32 KOHTPOJIbHO-
PEUTUHIOBBIE MEPONPUATHUS TEKYILETO KOHTPOJISL. 3a4TEHO:
Benuunna peiftunra odyyaromerocs o gucuumuivge 60...100 %.
Hezaureno: Bennunna peliTuHra o0yyaronerocs o AUCHUILINHE
0...59 %. Ecnu cTyneHT He coriaceH ¢ OLICHKOM, OJIy4eHHOM 110
pe3yabTraTtaM TEKYILLEro KOHTPOJIS, CTYAEHT IPOXOAUT MEPOIIPUATHE
MIPOMEKYTOYHON aTTeCTalluy B BUJIE TECTUPOBaHUs. TecTUpOBaHHE
nposoautcs B cucteMe edu.susu.ru. Tect cogepkut 20 Bonpocos.
Ha Beimonnenue tecta naercs 30 munyT. B 3TOM cityuae orieHka 3a
JUCLMIUIMHY PAaCCUUTBIBAETCS HA OCHOBE IIOJYUYEHHBIX OLIEHOK 32
KOHTPOJIbHO-PEUTUHIOBbIE MEPONIPUATHUS TEKYILLETO KOHTPOJIS U
IIPOMEXKYTOYHOM arTecTannu. Gukcanus pe3ylbraToB yueOHOM
JeSITeJIbHOCTH 10 AUCLUIIMHE IPOBOAUTCA B JIEHb 3a4eTa Mpu
JIMYHOM NPUCYTCTBUU CTYJIEHTA.

B cooTBeTCTBUM
cm. 2.5,2.6
[omoxxenns

OK3aMCH

[Ipu oneHMBaHUM PE3YIBTATOB YUEOHOM NEATEIBHOCTU
oOyyaronierocs o AMCLUUILIIMHE UCIIONIb3yeTCs OauIbHO-
pEUTHHIOBas CUCTEMA OLICHUBAHUS PE3yabTaToOB YUeOHOI

nesitenbHOCTH oOydaromuxes (Ilonoxenne o BPC yTBepxkaeHo
npukazoM pekropa ot 24.05.2019 . Ne 179, B penakuuu npukasa
pexropa ot 10.03.2022 . No 25-13/09). Onenka 3a JUCIHUILTAHY
dbopmMupyeTcsi Ha OCHOBE MOJIYYEHHBIX OILIEHOK 32 KOHTPOJILHO-
PEUTHUHIOBBIE MEPOTIPUSITHS TEKYIIETO KOHTPOJs. OTINYHO:
Benuunna peittunra oby4varomerocs o aucuuruinae 85...100 %.
Xoporo: Bennunna peiiTuHra 00y4aronierocs rno AUCIUIUIHHE
75...84 %.YnoBnerBopuTenbHO: BenuunHa pedTuHra

Benuunna peiitunra obyvaromerocs o aucuuruinge 0...59 %.
Ecnu cTyzneHT He comnaceH ¢ OLEHKOH, OJIYy4YE€HHOH 110
pe3yabTaTaM TeKYIEro KOHTPOJIs, CTYACHT IPOXOAUT MEPOIIPHUITHE
MIPOMEKYTOYHOU aTTeCTAIIMH B BUJIE TCCTHPOBAHMS. TeCTHpOBaHUE
npoBoautcs B cucteme edu.susu.ru. Tect cogepxut 20 BOpocos.
Ha Beimonuenue tecta naercs 30 munyT. B 3TOM ciryuae orieHka 3a
JUCIUILTUHY PACCUYUTHIBAETCS HA OCHOBE MOJTYUYEHHBIX OLEHOK 32
KOHTPOJBHO-PEUTHHTOBBIC MEPOTIPUATHUS TEKYIIETO KOHTPOJIS U
MPOMEXKYTOUHOM arTectanuu. OuUKcaius pe3yabraToB yueOHO
JESATETLHOCTH 0 IUCUUIITMHE TPOBOAUTCS B JCHBb IK3aMeHa MpU

B cooTBeTcTBUU
obyuaromierocs o aucuuminae 60...74 %. HeynosnerBoputensHo:|c . 2.5, 2.6

[lonoxxenusa

JIMYHOM IIPpUCYTCTBUU CTYACHTA.

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarsl 00yueHus

K-4 3HaeT: BO3MOKHOCTH TUIIOBOW MH(OPMAIIMOHHON MUKPOIIPOLIECCOPHOM
CHCTEMBI; IPEIMETHYIO 001acTh aBTOMAaTH3allMd MUKPOIPOLIECCOPHBIX




CUCTCM; UHCTPYMCHTLI U MCTO/IbI aHAaJIn3a TpGGOBaHI/II\/JI MNPpEABABIISICMBIX
K MUKPOIIPOILIECCOPHOU CUCTEME; APXUTEKTYPY, YCTPOUCTBO U
(YHKIMOHUPOBaHHE BEIYUCIUTENBHBIX MUKPOIIPOIIECCOPHBIX CHCTEM;
YCTPONCTBO U (YHKIIMOHUPOBAHUE COBPEMEHHBIX MHPOPMALIMOHHBIX
MUKPOIPOILIECCOPHBIX CUCTEM; COBPEMEHHbBIE CTaHIAPThI
MH(GOPMAIIMOHHOTO B3aUMOJICHCTBHSI MUKPOIPOIIECCOPHBIX CUCTEM;
OCHOBBI TEOPUU CUCTEM U CUCTEMHOTO aHAJIN3a

'YMeEeT: aHAIIM3UPOBATh UCXOAHYIO TOKYMEHTALUIO IS IPOCKTUPYEMBIX
[1K-4 MUKPOIIPOIIECCOPHBIX CUCTEM; pa3padaThiBaTh TOKYMEHTHI JUJIsS HHHH FHHH [
[IPOCKTUPYEMBIX MUKPOIIPOLIECCOPHBIX CUCTEM

lMeeT npakTUYeCKH OMBIT: aHaNN3a ()YHKIMOHAJIBHBIX U

He()yHKIIMOHAJIBHBIX TPEOOBAHUN K IPOEKTUPYEMOI MH(POPMALIMOHHON
[K-4 MUKPOIPOILIECCOPHOM cucTeMe; pa3paboTKu creru(uKanuu b Ll [
(ToKkyMeHTHpOBaHKE) TPeOOBAaHUHN K IPOEKTUPYEMOU HH(OPMALIMOHHON
MHUKPOIPOILIECCOPHOM cUCTeME; IPOBEPKHU (BepUHKaLMs) TpeOOBaHUN K

POEKTUPYEMOM HH()OPMALIMOHHON MUKPOIIPOLIECCOPHOI crcTeME

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

IeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenbHas Iumepamypa:
He npenycmorpena

8) omeyecmeenHbvle U 3apydedicHble HCYPHATbL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
1.  XKypnan "Pagno"
2. XKypnan "HaHO- 1 MUKpOCUCTEMHAS TEXHHUKA"

2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL.
1. HIII «Yurex-IIpodu» — MukpokonTposseps! — JlabopaTopHsIii
IPAKTUKYM
2. 3aganue mo KypcoBomy mpoekTupoBanuto mo MIIC kad. 9BM
3. HIII «Yurex-IIpodu» — MukpokoHTposepsl — Teopus
4.  HIII «Yurex-IIpodpm» — MUKpOKOHTpOIIEPHI — YIIpaBIeHUE CTEHIOM
5. HIII «Yurex-IIpopu» — UuTepdericel nepudepuiiHbIX yCTPOUCTB —
VYhpasneHue CTEHI0M

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. 3aganue o kypcoBomy npoektupopanuto no MIIC kap. 9BM
2. HIII «Yurex-IIpodu» — MukpokoHTposuiepsl — Teopus
3. HIII «Yurex-IIpopu» — UnTepdeiice nepudepuitHbIX yCTPOUCTB —
YnpaBiieHUE CTEHI0M

JJleKTPOHHAsA Y4eOHO-MeTOANYeCKasi JOKYMeHTaIusl

Bun HaumenoBanue
JIUTEpaTyphbl pecypca B

Ne bubmorpadudeckoe onrcanue




AIEKTPOHHOM
bopme
DJIEKTPOHHO-
OoubmuoTeuHas Esctudees A.B. MukpokonTposiepsl AVR cemeiictBa Mega.
OcHoBHas " "
1 TeDATYDA cucTreMa PykoBoacTeo none3oBarens Mznarensctso "JIMK IlIpecc” 2010,
patyp W3aTeNLCTBA 592 c. https://e.lanbook.com/reader/book/60968/
Jlanb
IEKTPOHHO- Topraes C.H., Tpury6 M.B., Mycopos U.C., Yeptuxuna /I.C.
OubIroTeuHas
OcHoBHas [IpakTHyeCcKoe pyKOBOJICTBO MO MporpaMMHUpoBaHuio STM-
2 cucTreMa
TUTEpaTypa A ATeNbCTRA MUKPOKOHTPOJUIEPOB: yueOHoe mocodue TITY, 2015, 111 c.
A https://e.lanbook.com/reader/book/82855/
Jlanb
EKTPOHHO- bapanos, B.H. [Ipumenenne mukpokonTposnepoB AVR: cxemsl,
OubIroTeuHas .
3 JlononHuTenbHas crCTeMa aJITOPUTMBI, IPOTPaMMBI. [ DNEKTPOHHBIN pecypc] : yueo.
nmuTeparypa A IATEIECTEL nmocodue — Dnekrpod. gadH. — M. : JIMK IIpecc, 2010. — 288
A c. http://e.lanbook.com/book/60980
Jlanb
Konuenxkos, B. . CemelicTBo MukpokoHTposiepoB STM32.
DJIEKTPOHHO- .
[IporpamMmMupoBaHue U MpUMeHeHHE : yueOHoe mocodue / B. U.
OnOIMoTeUHAs
4 JlononHuTenbHasA cncTeMa Konuenkos, B. H. CkakyHnoB. — Bonrorpan : BonrI'TV, 2015.
nuTeparypa — 78 ¢. — ISBN 978-5-9948-2007-0. — Tekcr :
M371aTeIbCTBA . )
Mams HIIEKTPOHHBIH // JIaHb : 2JIeKTPOHHO-OMOINOTEUHAs CHCTEMA.
https://e.lanbook.com/book/157224

[TepeyeHb UCMOIB3yEMOro MPOrPAMMHOTO 00ECTICUCHHUS:

1. -Microchip-MPLAB IDE(6eccpouHo)
2. Kommnanus "Hoapm"-DipTrace(6eccpodno)

[Tepeyens ncnoab3yeMbIx NpodeccruoHalbHBIX 0a3 JaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

1. -Texakcnepr(04.02.2024)

8. MaTepI/IaJIbHO-TeXHI/IquKOC o0ecneyeHue AUCIHUIIINHBI

No OcHoBHOE 000pyIOBaHKE, CTEH/IbI, MAKETHI, KOMITBIOTEpHAs TEXHUKA,
Bupn 3anstuit a J_I IpeTyCTaHOBIEHHOE ITPOTPaMMHOE 00ecnedeHne, UCTIONb3YeMOe IS
o Pa3NUYHBIX BUAOB 3aHATHI
240
Jlexuuu POEKTOP
(30)
JlabopartopHuble (802 |cTeHIbl, KOMIIBIOTEpPHASI TEXHHKA, [TPEyCTAaHOBIEHHOE TPOrPaMMHOE
3aHATUA (36) |oGecneuenue




