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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,
UX CUCTEMbI KOMaH/I.

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
AUCIHUTIJIMHBI

[Inanupyemsble pe3yabTaTbl OCBOCHUS [Inanupyemblie pe3yabTaThbl
OII BO (kommieTeH1IN) 00y4YeHHUs 10 AUCITUTUTHHE

3HaeT: BO3MOKHOCTH TUITOBOW MH(OPMAIIMOHHOMN
CHUCTEMBI Ha OCHOBE MHUKPOKOHTPOJIIEPOB;
NpPEeAMETHYIO 00J1aCTh AaBTOMAaTU3alMU CUCTEM Ha
OCHOBE MUKPOKOHTPOJIEPOB; HHCTPYMEHTBI U
METO/bl aHaJIN3a TPEOOBAaHUH NPEABABISIEMBIX K
CHUCTEME Ha OCHOBE MUKPOKOHTPOJIJIEPOB;
APXUTEKTYPY, YCTPOUCTBO U (PYyHKLIMOHUPOBAHHE
BBIYMCIUTEIBHBIX CUCTEM HAa OCHOBE
MUKPOKOHTPOJUIEPOB; YCTPOKUCTBO U
(YHKIIMOHUPOBaHUE COBPEMEHHBIX
WH(QOPMAITMOHHBIX CUCTEM Ha OCHOBE
MUKPOKOHTPOJIJIEPOB; COBPEMEHHBIE CTaHIAPTHI

ITK-4 CriocoOeH K BBITTOJIHEHUIO PadOT 110 WH(POPMAITMOHHOTO B3aUMOJICHCTBHSI CHCTEM Ha
CO3/IaHHUIO U COTPOBOXKICHUIO HH(OPMAIIMOHHBIX |0CHOBE MUKPOKOHTPOJIEPOB
CHCTEM, aBTOMATHU3HUPYIOIIUX 3a7a4n YMeeT: aHAIM3UPOBATh UCXOIHYIO TOKYMEHTAIUIO
OpPTaHU3AIIMOHHOTO YIpPaBICHUS U OU3HEC- TSI IPOCKTHPYEMBIX YCTPOICTB Ha OCHOBE
MIPOLIECChI MUKPOKOHTPOJIEPOB; pa3padarbiBaTh JOKYMEHTHI
TSI IPOCKTHPYEMBIX YCTPOICTB Ha OCHOBE
MUKPOKOHTPOJIIEPOB

lMeeT npakTUYECKH OIBIT: aHAIN3a
(YHKIMOHAIBHBIX U HE(YHKIIMOHATIBHBIX
TpeOOBaHUI K MPOEKTUPYEMO HH(HOPMAITMOHHOMN
CHCTEME Ha OCHOBE MUKPOKOHTPOJUIEPOB;
pa3paboTku cenudukaniu (JOKyMEHTHPOBAHHE)
TpeOOBaHUI K IPOEKTUPYyEMON HH(OPMATMOHHOMN
CHCTEME Ha OCHOBE MUKPOKOHTPOJIIEPOB; IPOBEPKU
(Bepudukanys) TpeOoBaHUN K IPOEKTUPYEMOI
UH(QOPMAILTMOHHON CHCTEME Ha OCHOBE
MUKPOKOHTPOJIJIEPOB

3. Mecro iucuuninHbl B crpykrype OII BO



HepequL nMpeAICCTBYIOMNUX NTUCIUIIINH, HepequL nociacayromux IuCUrIlInH,

BHJIOB pabOT yueOHOTO MIaHa BHJIOB paboT
CxemorexHrnka OBM u anmaparypa nepcoHaabHbIX
KOMITBIOTEPOB,
AHaJIUTHKa UH)OPMALIMOHHBIX CUCTEM,
MHpopMalmoHHO-aHAIMTHYECKHUE CUCTEMBI B He npenycmoTpenst

OKOHOMMKE U YIIPABJICHUMH,
[Ipon3BoACTBEHHAS MPAKTHKA (TEXHOJIOIMYeCKas,
[IPOEKTHO-TEXHOJIOrn4eckas) (6 cemectp)

TpeOoBaHMS K «BXOIHBIM» 3HAHUSIM, YMEHUSAM, HABbIKAM CTYI€HTA, HEOOXOIUMbIM
IPY OCBOCHHUH JAHHOM JMCLMIUIMHBI U IPUOOPETEHHBIM B PE3YJIbTATE OCBOCHUS
IPEAMIECTBYOIUX JUCHUTIINH:

Jucuunnuna TpebGoBanus

3HAET: UHCTPYMEHTBI U METO/IbI BBISBICHMUS
TpeOOBaHUIl; METOIMKH OIMCAHUS U
MOZEITUPOBAHUS OU3HEC-TIPOLIECCOB, CPEJICTBA
MOZIETUPOBAHUSI OM3HEC-TIPOIIECCOB YMEET:
[IPOBOAUTH AHKETUPOBAHUE; IIPOBOIUTD
WHTEPBBIOMPOBAHNE; AaHAJIN3UPOBATH UCXOIHYIO
TTOKyMEHTALMI0; pa3padaTbiBaTh JOKyMeHTHI MimeeT
PAKTUYECKUM ONBIT: COOP IaHHBIX O 3arpocax u
HOTPeOHOCTAX 3aKa3uyuKa MPUMEHUTENBHO K
WH(OPMAIMOHHBIM CHCTEMaM; IOKYMEHTHPOBAaHHE
COOpaHHBIX JaHHBIX B COOTBETCTBHUHU C
[perIIaMEHTaMM OpraHu3alun

AHaINTHKa UH(OPMALIMOHHBIX CHCTEM

3HaeT: MpUHIUI PabOTHI, CBOKWCTBA, YCIOBHO-
rpadudeckre 0003HaYECHUS, TapaMeTPhbl
AIIapaTHbIX 2JIEMEHTOB U KOMIIOHEHTOB YMEET:
OIIPEAEIIATH alllapaTHbIE HEUCIIPABHOCTH U
yCTpaHATh UX MIMeeT NpakTU4eCKUM OIBIT: IIOUCKA
HEUCIIPaBHOCTEHN MPOCTBIX ANNAPATHBIX CPEACTB
BBIUHCIIUTEIbHON TEXHUKU

CxemorexHuka 9BM u annaparypa nepcoHaJIbHbIX
KOMITbIOTEPOB

3HaeT: yCTpOMCTBO U (YyHKIMOHUPOBAHHE
COBPEMEHHBIX HHPOPMAIIMOHHBIX CUCTEM YMeEeET:
NpoBepATH (BepU(PULUPOBATE ) APXUTEKTYPY
nH()OPMAITMOHHBIX cUCTeM MeeT mpakTudeckuit
OTIBIT: COTYIACOBAaHHE apPXUTEKTYypPHOU
crienuukauyu HHOOPMAIIMOHHBIX CHCTEM C
3aMHTEPECOBAHHBIMU CTOPOHAMU

HH(bOpMaL[I/IOHHO—aHaJ'II/ITI/I‘leCKI/Ie CHUCTCMBI B
OKOHOMMKC U YIIPABJICHUHN

3HAeT: UHCTPYMEHTBI U METO/IbI IPOEKTUPOBAHMUS
APXUTEKTYPbl HH(HOPMAITUOHHBIX CUCTEM,
MHCTPYMEHTBI U METO/IbI COIIaCOBAaHMsI TpeOOBaHUI
K MH(OPMAILIMOHHBIM CHCTEMaM, YCTPOUCTBO U
(YHKIIMOHUPOBaHUE COBPEMEHHBIX
MH(GOPMAIIMOHHBIX CUCTEM YMEET: IPOEKTUPOBATh
APXUTEKTYpY UHPOPMAITMOHHON CHCTEMBI,
pa3pabarbiBaTh JOKYMEHTBI; IPOBOJIUTH
[pe3eHTallH, pa3padbaThiBaTh JOKYMEHTHI;
MPOBOINUTH Npe3eHTauuu Mmeer npakTunyeckuii
OIIBIT: COIVIACOBAHUS apXUTEKTYPHOU
crnenupuKanuy HHPOPMALIMOHHONW CUCTEMBI C
3aMHTEPECOBAHHBIMU CTOPOHAMM, 3alpoca

[Tpou3BOACTBEHHAS IPAKTUKA (TEXHOJIOTHYECKas,
[MPOCKTHO-TEXHOJIOTHYECKas) (6 ceMecTp)




TTOTIOJTHUTEIBHOM HH(POPMALIUH TT0 TPEOOBAHUAM K
WH(OPMAITMOHHBIM CHCTEMaM, cOopa TaHHBIX O

3arpocax U MOTPeOHOCTIX 3aKa3yhKa
PUMEHUTEIHHO K MH(GOPMAaMOHHBIM CHCTEMaM

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpy10eMKOCTh JUCHHUILUIMHBI cocTaBiseT 5 3.e., 180 4., 32,75 .

KOHTAKTHOUW pabOThI

Pacnpenenenue
. Bcero 110 CEMECTpPaM B Hacax
Bun yueGHOM paboTHI
4acoB Howmep cemectpa
9 10
OO61mas Tpya0€MKOCTh AUCIIUTIITMHBI 180 72 108
AyoumopHhvie 3auamusi: 20 8 12
Jlexumu (JI) 8 4 4
[TpakTHdeckue 3aHATHS, CEMHHAPHI U (HJTN) IPYTHE BUIBI
. 0 0 0
ayauTopHbIX 3aHaTuil (I13)
JIabopatopusbie padotsI (JIP) 12 4 8
Camocmosmenvras paboma (CPC) 147,25 59,75 87,5
[ToaroroBka Kk 3amute J1a00pPaTOPHBIX padOT 62 30 32
[Tonck TeXHUYECKOU TOKYMEHTAIUN Ha UCIIOJIb3yEeMbIC B
9,75 9.75 0
1abopaToOpuu MUKPOKOHTPOJUIEPHI
[ToaroroBka K 3K3aMeHy 36,25 0 36.25
BrinosniHeHME ceMecTpOBOTO 3a4aHus 19,25 0 19.25
[ToaroroBka k 3a4eTy 20 20 0
KoHCynbranuy 1 mpoMeKyTOoYHasl aTTeCTalus 12,75 4,25 8,5
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4eT 9K3aMEH

5. ConepkaHue TUCHMILIMHBI

O0beM ayTUTOPHBIX 3aHATUN

Ne
HaumeHoBaHue pa3esioB JTUCLUIIIMHEI 10 BUJIaM B 4acax
paznena
Beero |[JI| I3 | JIP
[ [pyHLIMIIBI TOCTPOEHUS MUKPOIIPOLIECCOPOB U
1  [MUKpOMpPOILIECCPHBIX CUCTEM, APXUTEKTYpa U UHTEPEHCHI 1 1| 0 0
MUKPOKOHTPOJIJIEPOB
2 |U3yuenue MukpoxoHTposiepa ATmegal6 7 31 0 4
3 |M3ydyeHne MUKpOKOHTpoiepoB STM32 12 41 0 8
5.1. Jlexknun
Ne Ne Kox-
HaumeHnoBaHue nin KpaTkoe coaepKaHue JIEKIIMOHHOTO 3aHATUS BO
NeKuuu[pa3aena
4acoB
Pa3BUTHE CXEMOTEXHUKH, TIOBBIIICHAE CTEIICHU HHTETPAllU MUKPOCXEM,
1 1 pa3pabOTKH MEPBBIX MUKPOIIPOLIECCOPOB. MUKPOIIPOLIECCOp KaK 1
CXEMOTEXHUUYECKOE YCTPOHCTBO. OCHOBHBIE AIIEMEHTBHI MUKPOIIPOLIECCOPOB.
ApXHUTEKTypa NOCTPOEHUS BRIUYUCINUTENbHBIX cucTeM PoH-Helimana. ['apBapackas




APXUTEKTYpa MOCTPOCHHUS BRIUUCTUTENBHBIX cucTeM. [locnenoBarebHOCTh
BBITMIOJTHEHUS KOMaH]| MUKporporeccopom. Konseiiepuzanusi, ee THUIIbI,

TOCTOMHCTBA U HesocTaTKki. CKOpocTh paboThl MEKpOIpoIieccopa, (pakTopsl, Ha

Hee Bhustomue. [loctpoeHue u pabota CHCTEMHOM IITWHBI.

1 2 |ALIL Ioptsr ALIL. TIpepsiBanust ALIIL. Peructpsr ynpasnenust AL 0,25
Cuctema npepbIBaHUMN. YCIIOBUS BOSHUKHOBEHUS MpephIBaHnii. BHenHue

1 2 |mpepbiBaHMs. PerucTpsl ynpasieHus BHEIIHUMHU npepeiBaHuaAMUA. Popmuposanue | 0,25
IPOrPaMMHOT0 KOJIa C YYETOM MpEepbIBaHUM.

MukpokoHTpoIuieps! pupMbl Atmel cepun mega Ha nmpumepe ATmegal6.

1 2 |ApxuTeKkTypa, BBIBOJIBI, IPOrpaMMHas MOJIEb, 0COOCHHOCTH, OPTaHU3aAIIUs 0,25
namsaTu. Bectpoennsle ycrpoiictBa. Pabora ¢ mopramu BBOAa-BbIBOJA.

| ) Taitmepsl cuetuuku 0, 1, 2. [TopTel TaiimepoB. [IpepsiBanus Taitmepos. Peructpsi 0.25
YIIPaBIICHUS. ’

2 2 [Pabora ¢ xuakokpuctandeckum aucruieem WH1604A. 1

) ) CunxponHo-acunxpoHHbIil npuemonepenatuuk (USART). [Toptet USART. 0.5
[TpepeiBanust USART. Peructpsl ynpasinenust USART. ’

) ) AJITOPUTMBI pa0OTHI C MATPUYHOM KJIaBUATYPOU. AJITOPUTM pabOThI 0.5
CEMHUCErMEHTHOTO UHMKATOPA. ’

3 3 ALIIT STM32F100: pesxumbl pabOThI, YIPABIISIOMINE PETUCTPHI, (hOpMaThI 0.5
YIIPABIIAIONIMX KOMaHI. ’

3 3 Muxkpoxontposepsl pupMmbl STMicroelectronics Ha npumepe STM32F100. 0.5
ApPXUTEKTYpa, BBIBOJIbI, IPOrPaMMHast MOJIENIb, 0COOCHHOCTH. ’
Pexomennanmu no ¢popmuposanuto curHana CbPOC. Cucrema nmpepbiBaHHiA

3 3 STM32F100. Bctpoennast sHeprone3aBucumast JaHHbIX HaMsITh. CHHXPOHHO- 0.5
AQCMHXPOHHBIN Npuemornepenatyuk. Oprannszanys rnepenadn JaHHbIX. Pasmep ’
nepeaaBaeMoro Kajpa.

Taiimeppi-cueTunku STM32F100. [lInpoTHO-UMITyIbCHAS MOAYJISALIMS HA UX

3 3 |ocHOBe., X pexxuMbl paOOThI, yIPABISIONINE PETUCTPHI, (hopMathl yrpasistomux | 0,5
KOMaHJI.

Bcrpoennbie nHTEpdEich it 0OMeHa ganHbME 110 ctanaaptam SPI, 12C, RS-

4 3 232, USB. Cucrema xomann STM32F100, nporpamMmupoBanue Ha AccemOnepe u 1
OTJIaJIKa Ha IPOrPaMMHOM CUMYJISITOPE U alllapaTHOM 3MyJsiTope. BHyTpucxemuoe
nmporpammupoBanue. Bectpoernsiii otnagounsiii uarepdeiic JTAG.

4 3 OcoOeHHOCTH pa3pabOTKU MporpaMm ZULSL MHKPOKOHTPOILIEpa STM32F100 na 1
S13bIKaX MAIIMHHOTO U BBICOKOIO YPOBHEN

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI
He npenycmorpenst
5.3. JIaboparopHbie padoThI
Ne Ne Koa-
HaunmeHoBaHMe WU KpaTKoe coziepkaHue 1a0opaTopHON paboThI BO
3aHATUApa3IeNa]
4acoB
1 2 {JIaboparopnas pabora Nel: [TopTel BBO/Ia-BbIBOIa MUKpOKOHTpOILIepa ATmegal6| 1
1 2 {JIaboparopHnas pabota Ne2: [IpepriBanus MUKpOKOHTposuiepa ATmegal6 1
JlaboparopHas pabora Ned: YnpapieHUE KUTKOKPUCTATUTAYECKUM
2 2 |3BHAKOCHMHTE3UPYIOLIUM MHIUKATOPOM CPECTBAMU MUKPOKOHTPOILIEpa 1
ATmegal6
> ) J'Ia60paT0£)Ha;1 pabota Ne3: JluHaMHUyeCKUE MPOLECCHl B MUKPOKOHTPOJLIEpax A 1
B3aMMOJICHCTBUS C TIOJIH30BATEIIEM.




JIP No5.1: Ananranus naboparopHoii paboTsl Ne2 mukpokoHTpoiiepa ATmegal6
3 3 1
1711 MUKpOKOHTposuiepa STM32F100
JIP No5.2: Anantanus naboparopHoii paboTsl Ne3 mukpokoHTposiepa ATmegal6
3 3 1
111 MUKpoKoHTposutepa STM32F100
JlabopatopHoii paboTsl Ne6: [TocTpoeHue npocTeiieii cucTeMbl
4 3 1
ABTOMAaTHUYECKOTO PeryIupoBaHust Ha MUKpoKoHTposuiepe STM32F100.
JIP Ne5.3: Ananranus naboparopHoii pa6otsl Ne4 mukpokontposuiepa ATmegal6
4 3 1
1711 MUKpOKOHTposuiepa STM32F100
5 3 CemectpoBoe 3amanue Nel: [IpoekTrpoBaHue AIEKTPOHHOTO YCTPOIMCTBA MO )
BapHaHTy MUKpoKoHTposuiepe STM32F100.
6 3 |[Ipumenenne mukpokonTpoiuiepa STM32F100 B BKP crynenTos. 2
5.4. CamocrosiTeqibHasi padoTa CTyIeHTa
Beinonnenne CPC
Cnucok JmTepaTypsl (C yKa3aHHEeM Kon-
[Monsun CPC pas3zenos, ras, CTpaHuil) / ccbuika Ha  [CemecTp| BO
pecypc 4acoB
EBctudees A.B. Mukpokontposiepst AVR
ceMelictBa Mega. PykoBoacTBo
[TonaroroBka K 3amuTe J1a00OpPaTOpPHBIX padOT Honbsosarens Matarenserso "MK Tpece” 9 30
2010, 592 c.
. EBctudeen A.B. MukpokonTposiepst AVR
[Tonck TEXHUYECKON JOKYMEHTAIUU Ha .
ceMeiictBa Mega. PykoBoacTBO
HCIIOJIb3yeMble B TaOOpaTOpuu " " 9 9,75
MEKPOKOHTPOIIIEPEL nosb3oBarena M3narensctBo "IMK Ilpecc
2010, 592 c.
Topraes C.H., Tpurydo M.B., Mycopos 1.C.,
Ueptuxuna JI.C. [Ipaktuyeckoe
ToAroTOBKA K SK3aMEHy PYKOBOJCTBO I10 HpOF.paMMI/IpOBaHI/IIO STM- 10 [36.25
MUKPOKOHTPOJIEPOB: yueOHOe mocodue
TIIY, 2015, 111 c. HIIII «Yutex-ITpopn» —
MukpoKoHTposuIepsl — Teopust
Topraes C.H., Tpury6 M.B., Mycopos U.C.,
Uepruxuna J1.C. [Ipaktuueckoe
BrinonHeHne ceMmecTpoBOTO 3aaHus PYKOBOCTBO TIO HpOl“.paMMI/IPOBaHI/IIO STM- 10 (19,25
MUKPOKOHTPOJIJIEPOB: yueOHOe ocodue
TITY, 2015, 111 c. HIIIT «Yurex-ITpodu» —
MUuKpOKOHTpOIuIepsl — Teopus
EBctudeen A.B. MukpokonTposiepst AVR
ceMeiictBa Mega. PykoBoacTBO
[lonroToska Kk 3adeTy nonb3oBarens M3narensctso "MK Ilpecc" ? 20
2010, 592 c.
Topraes C.H., Tpuryo M.B., Mycopos 1.C.,
Uepruxuna J1.C. [Ipaktuueckoe
[ToaroroBka K 3amure J1adopaTopHBIX padoT PYKOBOJICTBO 110 POrPaMMHPOBAHHIO STM- 10 32

MUKPOKOHTPOJIJIEPOB: yueOHOe nocodue
TITY, 2015, 111 c. HIIIT «Yurex-ITpodu» —

MukpoKoHTpOsuIepsl — Teopus

6. @oH/1 OLIEHOYHBIX CPEICTB /1JIsA NMPOBeAeHHUsI TEKYIIero KOHTPOJISA YCIeBaeMOCTH,

HpOMe)KyTO‘IHOﬁ arrecranmun




KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

Haszeanue -
Ne | Ce- Bun Makc. TEHIBA-
KOHTPOJILHOTO Bec [Hopsanox HaumcieHus 6aII0B
KM|mectp| koHTpOIS MepONpHATHS Oain eTcs B
[1A
2 Oalta - TOCTaHOBKA 3a4a4M JUIS
BeInONIHEHUA JIP 1 HacTpoiika
JlaGoparopHas pabota pexiMa pabors! )
) MUKPOKOHTPOJIIEDPA;
Texyuit Nel: Hoprer BBOZA- 4 Gasa - IeMOHCTPAIUS PEIIeHHOM
1 9 BBIBOJIA 1] 10 3a4eT
KOHTPOITb 3a/1a4, UCTIPABIEHHUE KOJa 110
MUKPOKOHTPOJLIEPA
[pEKOMEHAIMK MTPEeTo1aBaTes;
ATmegal6 .
2 Gasa - ohopMIIEHUE OTUETA,
2 Gaiia - OTBETHI Ha BOIIPOCHI 110
maboparopHoii paboTe.
2 Ganna - MOCTAaHOBKA 3a7a4M TS
BbITIOTHEHUS JIP 1 HacTpoiika
pexuma paboThl
JlabGopatopnas pabota MHUKPOKOHTPOJLIEPA;
2 9 Texymnii Ne2: IIpepbiBanust 11 10 4 Gaa - 1eMOHCTpALUs peIIeHHON ateT
KOHTPOJIb MUKPOKOHTpOJLIEPA 3a/1auy, UCTIpaBIeHHUE KOJa 10
ATmegal6 PEKOMEHIAlMU IIPENOIaBaTelIs;
2 Oasuia - ohopMIICHHE OTUETA;
2 Gana - OTBETHI Ha BOIIPOCHI 11O
maboparopHoii paboTe.
2 Oajula - MOCTaHOBKA 3aJauu sl
BbITIOTHEHUS JIP 1 HacTpoiika
JlaboparopHas pabora pexnMa paboThl
No3: lunamuyeckue MUKPOKOHTPOJIIEPA;
3 9 Texyuui MPOLECCHI B 11 10 4 Oasna - 1eMOHCTpaIus PEIIeHHOM saucT
KOHTPOJIb |MUKPOKOHTpPOJIEpAX AJIs 3a/1auu, UCTIpaBIeHHE KOJa 10
B3alMOJICHCTBHUS C [pEKOMEHJAIMY [TPETIO1aBaTeNs;
MOJIb30BaTEINEM. 2 Ganna - ohopMIIEHHE OTYETA;
2 ©aJia - OTBETHI Ha BOMPOCHI 110
nmaboparopHoii paboTe.
2 Gania - MOCTAaHOBKA 3a7a4M JUIs
JlaboparopHas pabora BeInoHeHus JIP 1 HacTpoiika
Ne4: Vnpasnenue pexuMa paboThI
KUJAKOKPUCTAILITAIECCKUM MUKPOKOHTPOJIJIEDPA;
4 9 Texyuui | 3HAKOCUHTE3UPYIOLIUM 11 10 4 Gaia - TeMOHCTpAIUs PEIICHHON saer
KOHTPOITb UHIUKaTOpOM 3a/1a4i, UCTIPaBIEHHUE KOJa 110
CpelIcTBaMu [PEKOMEHAINU MTPETIoIaBaTeNs;
MUKPOKOHTPOJLIEPA 2 Gaina - ohopMIIEHUE OTUETA,
ATmegal6 2 Oasia - OTBETHI Ha BOIIPOCHI 11O
naboparopHoii paboTe.
3adeTHast paboTa MPOBOAUTCS B
[Tpome- nucbMeHHoOM popme. CTyneHty
5 9 | xyTouHas 3auer - | 10 |[BbLmaercs Owmiiert, conepkamiuii 2 [3a4eT
arrecTanus BOIIPOCOB U3 MEPEUHSI KOHTPOJIbHBIX

BOIIPOCOB K pasaciiaM




TUCIUIUTUHBL. Ha BBITOTHEHUE
paboThl oTBOAMTCS | yac.
[Ipenonasaresns npoBepsieT
BBIMIOJTHEHHYIO Pa0OoTy U MpHU
HEO0OXOTUMOCTH 3a/1aeT
YTOUHSIOIIHE BOTIPOCHI.

OTBETHI Ha KaX bl BOIIPOC
OLICHUBAIOTCS MO MATUOAITEHOM
CUCTEME.

5 6aJuIoB - MPaBUIIBHBIA OTBET;
4 Oaruta - mpaBUJIBLHBINA OTBET C
HE3HAYUTEIbHBIMU HETOYHOCTSAMU
VTN YITYIEHUSIMU;

3 Oasta - MpaBUIIBLHBIN OTBET C
HE3HAYUTEIbHBIMU OIINOKAMU;
2 0ajia - OTBET C OIIMOKAMHU;

1 GaJn - OTBET ¢ TPYOBIMH
OITNOKAMHU;

(0 GasIOB - HEBEPHBIN OTBET.

JIP No5: Apanrarus
nabopaTopHOU paboTHI
Ne2 MukpokoHTpoIEpa
ATmegal 6 nis
MUKPOKOHTPOJLIIEPA
STM32F100; AnanTamus
nabopaTopHON pabOTHI

2 Gana - MOCTAaHOBKA 3a7a4M JUIs
BbITIOTHEHU JIP 1 HacTpoiika
pexruMa paboThl
MUKPOKOHTPOJIIIEPA;

4 Gasa - TeMOHCTpaIUs PEIICHHON

Texymuii | Ne3 MUKpOKOHTpoOIIIEpa
10 Y P P p 30 [3amaum, ucrpaBiIeHUE KOJa O PK3aMEH
KOHTpPOJIb ATmegal 6 ans
PEKOMEH/IAIUY TIPETIO/IaBaTeNs;
MHUKPOKOHTpOILITEpA 2 Oasuta - ohopMIICHHE OTUYETA;
STM32F100; Anmanramnus p ’
. 2 Gana - OTBETHI Ha BOIIPOCHI 110
nabopaTopHOU pabOTHI o
nabopaTopHoii padore.
Ne4 mMukpokoHTpoIEpa N .
11 KaKI0M U3 Tpex yacteit JIP
ATmegal 6 nis
MUKPOKOHTPOJLIEPA
STM32F100
2 Oasa - MOCTaHOBKA 3a1aud JTst
N BbINIOIHEHU JIP 1 HacTpoiika
JlabopaTtopHoii paboThI
pexuma padboThl
Ne6: [TocTpoenue
N MUKPOKOHTPOJLIEPA;
Texyuui MPOCTCHLICH CHCTEMBT 4 Oasa - 1eMOHCTpaIUs PEIICHHOM
10 Y ABTOMAaTHUYECKOTO 10 P P PK3aMEH
KOHTPOJIb 3a/1auu, UCTIpaBJIeHHE KO/a 10
peryaupoBaHus Ha
[PEKOMEHIAIMH TTPETIOIaBaTEIS,
MHUEPOKOHTPOTIEPE 2 6anna - opopMIIEHHE OTUETA;
STM32F100. P :
2 6asa - OTBETHI Ha BOIPOCHI 110
nmaboparopHoii paboTe.
2 Gansa - MOCTAaHOBKA 3a7a4M JUIs
BBITIOJTHEHHSI CEMECTPOBOM pabOTHI
CemecTtpoBoe 3a/1aHne U HacTpoOiiKa pexuma paboTsl
Nel: ITpoexTupoBanue MHUKPOKOHTPOJLIEPA;
10 Texymui 3JIEKTPOHHOTO 10 4 Gasa - TeMOHCTpaIUs PEIICHHON S K3AMEH
KOHTPOJb |yCTPOWCTBA MO BAPHAHTY 3a/1auu, UCTIPaBJICHHE KOJa TI0
MUKPOKOHTPOJLIIEpE PEKOMEHIAIUY TIPETIOIaBaTeNs;
STM32F100. 2 Oasuta - ohopMIICHHE OTUETA;
2 Gana - OTBETHI Ha BOIIPOCHI 110
CEMeCTpPOBOI pabore.
10 [Tpome- DK3aMEHAI[MOHHAS 15 |9x3ameHanmonHas pabora HK3aMEH




KYTOUHAS
arTecTamnus

pabota

[IPOBOJIUTCSI B TUCBMEHHOU (hopMe.

CryneHTy BblaeTcs OUJeT,
coJiepkaluii 3 Bompoca u3
nepeyHs. Ha BeimosnHeHune paboTsl
orBonutcs | ywac. [IpenogaBarens
[IPOBEPSIET BBHIIIOJIHEHHYIO paboTy.
OTBETHI Ha KaX bl BOIIPOC
OLICHUBAIOTCS MO MATUOAITEHOM
CUCTEME.

5 6aJuIoB - MPaBUIIBHBIA OTBET;

4 Oaruta - mpaBUJIBLHBINA OTBET C
HE3HAYUTEIbHBIMU HETOYHOCTSAMU
VTN YITYIEHUSIMU;

3 Oasta - MpaBUIIBLHBIN OTBET C
HE3HAYUTEIbHBIMU OIINOKAMU;

2 0ajia - OTBET C OIIMOKAMHU;

1 GaJn - OTBET ¢ TPYOBIMH
OITNOKAMHU;

(0 GasIOB - HEBEPHBIN OTBET.

10| 10 bonyc

ITonaya 3as1BKM Ha
koHKypc YMHIUK.
[Ty6nukanus crareit mo
TE€M€ JIMCLIUTIINHBI.

15

5 6amoB - 3a KaX/Iy10 CTaTblo, HO
He Oonee 15 0aiios;

10 6amioB - 3a ojavy 3asiBKU Ha
koHKypc YMHUK;

15 GanoB - 3a BBIXOJ 3asIBKU B
¢unan konkypca YMHUK,
[OJITOTOBKA MPE3EHTALUHN K OUHON

3aIIUTE;

OK3aMCH|

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun

MPOMEKYTOUHON
aTTecTaluu

[Tpouenypa npoBeneHus

Kpurepun
OLICHUBAHUS

OK3aMCH

[Ipu ouleHUBaHUU PE3yABTATOB YUEOHOM AESITEIBHOCTH
00ydaromierocs mo JUCIUILIANHE UCTIONIb3YyeTCs 0allIbHO-
pEUTHHTOBasI CUCTEMA OIEHUBAHUS PE3yAbTaTOB YIeOHOM

nesitepHOCTH oOyuatomuxcs (ITonoxenue o BPC yTBepkaeHo
npuka3oM pektopa ot 24.05.2019 . Ne 179, B penakuuu npukasa
pekropa ot 10.03.2022 r. No 25-13/09). Onenka 3a TUCIUTIIIUHY
dbopMupyeTcsi Ha OCHOBE MOJIYICHHBIX OIICHOK 32 KOHTPOJILHO-
PEUTHHIOBBIE MEPONIPUATHUS TEKYIIEro KOHTPOIst. OTINYHO:
Benunuuna peiitunra oOyyaromierocs mo gucuuruimae 85...100 %.
Xoporro: Benmnunna peiiTuHTra 00yJaronierocs 1mo AUCIUIUIHHE
75...84 %.YnosnerBopurenbHO: BennunHa peiitunra
obyuarorerocs o pucuurmuinae 60...74 %. HeynoBneTBOpUTENbHO:
Benunuuna peiitunra oOyuaromnierocs mo gucuuruimge 0...59 %.
Ecnu cTyieHT He comtaceH ¢ OIEHKOM, TOJIy4YEHHOMU 10
pe3yJibTaTaM TEKYIIEr0 KOHTPOJIsA, CTYACHT MPOXOJUT MEPOIIPUSTHE
MPOMEKYTOYHOU aTTeCTalluy B BUJIE TECTUPOBaHUs. TecTHpOBaHHE
npoBoautcs B cucteme edu.susu.ru. Tect cogepxut 20 BOIpocoB.
Ha Brinmonuenue Tecra naerca 30 muHyT. B 3TOM ciydae orieHka 3a
JUCHUIUITMHY PACCUUTHIBAECTCS] HA OCHOBE MOJTYUYEHHBIX OLIEHOK 3a
KOHTPOJIbHO-PEUTUHIOBbIE MEPOTIPUATHUS TEKYILETO KOHTPOJIS U
MIPOMEKYTOUHOM arrectauu. Gukcamus pe3yabraroB yueOHOM
JeSITeJIbHOCTH 10 AUCHHUIUINHE MPOBOIUTCS B JCHb dK3aMeHa MPHU

B cooTBeTCTBUMI
c mm. 2.5, 2.6
[Tomoxxenus




JIMYHOM NPUCYTCTBUU CTYACHTA.

3a4CT

[Ipu ouleHuBaHUM PE3yabTATOB YUEOHOM AESITEIBHOCTH
00ydaromierocs mo JUCIHUILIAHE UCTIONIB3YyeTCs OallIbHO-
peUTHHIOBasE CUCTEMa OLIEHUBAHUS Pe3yJIbTaTOB Y4eOHOH

nesitenbHOCTH oOydaromuxes (ITonoxenne o BPC yTBepxkaeHo
npukazoM pekropa ot 24.05.2019 . Ne 179, B penakuuu npukasa
pekropa ot 10.03.2022 r.No 25-13/09). Onenka 3a TUCIHUTIUIAHY
(dopmMHpyeTCst Ha OCHOBE MOJYYEHHBIX OLIEHOK 38 KOHTPOJIBHO-
PEUTHHTOBBIE MEPOIIPHUATHUS TEKYIIETO KOHTPOJIS. 3a4TECHO:
Benunuuna peittunra oOyyaromnierocs o gucuuruinae 60...100 %.
Hesauteno: Bennunna peiitunra oOydaronierocs o JUCIUILTHHE
0...59 %. Ecnu cTyneHT He coIiaceH ¢ OLIEHKOM, ITOJIy4E€HHOM 110
pe3ynbTaraM TeKYIIEero KOHTPOJIS, CTYIEHT MPOXOAUT MEPOTIPHITHE
MIPOMEKYTOYHOM aTTeCTalllu B BUJIE T€CTUPOBaHUA. TecTUpoBaHue
npoBoauTcs B cucteme edu.susu.ru. Tect comepxut 20 BOIPOCOB.
Ha Beinonnenue tecra naetrcs 30 MuHyT. B aTOM ciyuae orienka 3a
JMCIUTUINHY PACCYUTHIBAETCS] HA OCHOBE ITOJTyYEHHBIX OIIEHOK 32
KOHTPOJIbHO-PEUTHHIOBbIE MEPOIPUSATHS TEKYIIETO KOHTPOJIS U
MIPOMEKYTOYHOH arTecTanuu. Oukcanus pe3yIbraToB yueOHOM
JeSITeBbHOCTH 10 TUCHUIUIMHE IPOBOIUTCS B ICHb 3a4eTa Mpu
JIMYHOM TIPUCYTCTBHH CTYJCHTA.

B cooTBeTcTBUUI

c . 2.5,2.6

[Tonoxenus

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

KommereHmnn

Pesynbrarer 00ydeHus

Ne KM

10

[1K-4

3HaeT: BO3MOKHOCTH TUITOBOM MH(OPMAIIMOHHOMN CUCTEMBI Ha OCHOBE
MUKPOKOHTPOJIJIEPOB; MIPEIMETHYIO 00J1aCTh aBTOMATU3allMU CUCTEM Ha
OCHOBE MUKPOKOHTPOJJIEPOB; NHCTPYMEHTBI M METO/IbI aHATIN3a
TpeOOBaHU NPEABABISAEMBIX K CUCTEME Ha OCHOBE
MUKPOKOHTPOJIJIEPOB; apXUTEKTYPY, YCTPOHCTBO U (PyHKIIMOHUPOBAHUE
BBIYHUCIUTENbHBIX CUCTEM Ha OCHOBE MUKPOKOHTPOJIEPOB; YCTPOHCTBO
U QYHKIIMOHUPOBAHNUE COBPEMEHHBIX HH()OPMAIIMOHHBIX CHCTEM Ha
OCHOBE MUKPOKOHTPOJJIEPOB; COBPEMEHHBIE CTaH1apPThI
MH(POPMALIMOHHOTO B3aUMOJICUCTBUS CUCTEM HA OCHOBE
MUKPOKOHTPOJIJIEPOB

[1K-4

'YMeeT: aHaJIM3UpOBaTh UCXOJHYIO TOKYMEHTALUIO U1 TPOEKTUPYEMBIX
YCTPOWCTB HA OCHOBE MUKPOKOHTPOJUIEPOB; pa3pabaThiBaTh JOKYMEHTHI
1S IPOEKTUPYEMBIX YCTPOICTB HA OCHOBE MUKPOKOHTPOJIEPOB

[1K-4

MmMeeT mpakTUYeCKH OTBIT: aHANN3a ()YHKIIMOHAIBHBIX U
HEe(YHKIIMOHAIBHBIX TPEOOBAHUIA K TPOSKTUPYEMOI HHPOPMAITMOHHON
CHCTEME Ha OCHOBE MUKPOKOHTPOJIIEPOB; pa3pabOTKH crier(puKanum
(mokyMeHTHpOBaHHUE) TpeOOBaHUH K MPOEKTUPYEMOH HH(DOPMAITMOHHON
CHUCTEME Ha OCHOBE MUKPOKOHTPOJIEPOB; MPOBEPKH (BEPUPUKALMS)
TpeOOBaHUH K MPOCKTUPYEeMOl HH()OPMAIIMOHHOM CHCTEME Ha OCHOBE

MUKPOKOHTPOJJIEPOB

TumnoBbie KOHTPOJIBHBIC 3aIaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAILIMOHHOE O0ecredeHue TUCHMIIMHBI

ITeyaTHas ydyeOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAsL IUMepamypa:

He npenycmorpena




0) OononHumMenbHaAsL IUMmepamypa:
He npenycmorpena

8) omeuecmeenHble U 3apyOedtCHble JHCYPHANbL N0 OUCYUNTUHE, UMelowuecs 6 bubnuomexe.
1. XKypnan "Paguo"
2. XKypnan "HaHo- 1 MUKpOCHCTEMHAs TEXHUKA"

2) MemoouuecKkue ykazanus 0s CImy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. HIIII «Yurex-IIpopu» — UnTepdericpl nepudepuitHbIX yCTPOMCTB —
YrpasiieHUE CTEHI0M
2. HIII «Yurex-IIpodu» — MuUKkpokoHTpoIiepsl — YIpaBieHue CTEHI0M
3. HIII «Yurex-ITpodpu» — Mukpokontposuiepsl — Teopust
4. 3apmanue 1o KypcoBomy npoektupopanuto no MIIC kad. 9BM
5. HIII «Yurex-IIpodu» — Mukpokontposseps! — JJabopaTopHslii
PAKTUKYM

U3 HUX.: yuebHO-Memooudeckoe obecnedenue camocmoamenbHou pabomul cnyoenma:
1. HIII «Yurex-IIpodu» — UuaTepdeiicel nepudepuitHbIX yCTpOMCTB —
VYnpasneHue CTEHI0M
2. HIII «Yurex-IIpopu» — MukpokonTpoiepsl — Teopus
3. 3amanue no KypcoBoMy mnpoektupoBanuto mo MIIC kad. 9BM

DJIeKTPOHHASI Y4eOHO-MeTOoAuYeCKasl IOKYMeHTaIUs

HaumenoBanue
No Bun peeypeas bubnuorpaduueckoe onrcanue
JTUTEPaTyPhI AIIEKTPOHHOM
dhopme
9bC EBctudeen A.B. Muxpokontposuiepsl AVR cemeiictBa Mega.
OcHoBHas " "
1 Tenarvha U30aTeIILCTBA PykoBonctBo nonb3oBarens N3narensctBo "JIMK Ilpecc" 2010,
patyp Jlanb 592 c. https://e.lanbook.com/reader/book/60968/
Topraes C.H., Tpury6 M.B., Mycopos U.C., Yeptuxuna /].C.
ObC
OcHoBHas [IpakTHUeckoe pyKOBOJICTBO IO MporpammupoBanuio STM-
2 N30aTelILCTBA
TUTEpaTypa Tams MUKPOKOHTPOIIEpOB: yueOHoe nmocodue TITY, 2015, 111 c.
https://e.lanbook.com/reader/book/82855/
SEC bapanos, B.H. [Ipumenenune MmukpokoHTposiepoB AVR: cxeMsl,

JlonoHUTENBHAS QJITOPUTMBI, TPOrPAMMBL. [ DJIEKTPOHHBIN pecypc] : yueO.

3 nuTeparypa ﬁiﬂ{feﬂbcma nocobne — DnekTpoH. gaH. — M. : JIMK Ilpecc, 2010. — 288
c. http://e.lanbook.com/book/60980
Konuenkos, B. U. CemelicTBo Mukpokontposiepos STM32.
SEC [IporpammupoBaHue U MpUMEHEHHE : yueOHoe mocooue / B. H.

4 JlononHuTenbHasA I3ATeNLCTE] Konuenkos, B. H. CkakyHoB. — Bonrorpan : BonrI'TV, 2015. —
muTeparypa s 78 c. — ISBN 978-5-9948-2007-0. — TeKcT : 37eKTpOHHBIH //
JlaHb : 3JEKTPOHHO-OMONINOTEUHAs CHCTEMA.
https://e.lanbook.com/book/157224

IlepedeHpb UCTIONB3YEMOIO TPOrPAMMHOIO OOECIICUEHMS:

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



[lepedenb ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -Texakcnept(04.02.2024)

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHue U CIUTTHHbI

No OcHoBHOE 000pyIOBaHNE, CTCH/IbI, MAKETHI, KOMITLIOTEPHAS] TCXHHKA,
Bun 3ansTuii - MPEIYyCTaHOBICHHOE MPOrPaMMHOE 00ECIIEUCHHE, UCTIOIb3yEeMOe JIJIst

ayi. .
pa3IMYHbIX BUJOB 3aHITHH
JIaGoparopubie (802 |cTeHAbI, KOMIIBIOTEpHAs TEXHUKA, IPElyCTaHOBICHHOE MIPOrPaMMHOE
3aHATHUS (36) |oGecneuenme
240
Jlexunu [IPOEKTOP

(36)




