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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



[Iepeuenb npenmecTBYOMUX JUCUUAIUINH,
BHJIOB pabOT yueOHOTO MIaHa

[Iepeuenb nocnenyOMMUX TUCIUIUINH,
BHJIOB paboT

CxemorexHrnka OBM u anmaparypa nepcoHaabHbIX
KOMITBIOTEPOB,

AHaJIUTHKa UH)OPMALIMOHHBIX CUCTEM,
MHpopMalmoHHO-aHAIMTHYECKHUE CUCTEMBI B
SKOHOMUKE U YIPaBICHUH,

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

He npenycmorpensl

TpC6OBaHI/I$I K «BXOHBIM» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I(aHHOﬁ JUCHUITIINHBI 1 HpI/IO6pCTeHHBIM B PC3YJILTATC OCBOCHUA

MPEAIECTBYOIINUX TACIUTLINAH:

JlucuuIinHa

TpeboBanus

AHaINTHKa UH(OPMALIMOHHBIX CHCTEM

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

I/IH(bOpMaL[I/IOHHO-aHaHI/ITI/I‘lCCKI/IC CUCTCMEI B
OKOHOMMKC U YIIPABJICHUHA

3HaeT: yCTpOMCTBO U (PYHKIMOHUPOBAHHE
COBPEMEHHBIX MH()OPMAIIMOHHBIX CUCTEM YMEET:
NpoBepATH (BepU(PULIUPOBATE ) APXUTEKTYPY
UH(QOPMALMOHHBIX cucTeM VmeeT mpakTudeckuii
OIIBIT: COIVIACOBAHUE apXUTEKTYPHOI
creurpuKkanuy HHHOPMALMOHHBIX CUCTEM C
3alMHTEPECOBAHHBIMU CTOPOHAMU

Cxemotexnuka OBM u annapartypa nepcoHalbHbIX
KOMITBIOTEPOB

3HaeT: MPUHLUI paboThI, CBOMCTBA, YCIOBHO-
rpadudeckre 0003HAYCHHMS, ITAPAMETPhI
anmapaTHbIX JIEMEHTOB U KOMIIOHEHTOB YMEET:
OIIpEAEIIATH alllapaTHbIC HEUCIIPABHOCTH U
yCTpaHATh UX MIMeeT NpakTU4eCKUM OIBIT: IIOUCKA
HEUCIIPaBHOCTEHN MPOCTBIX ANIAPATHBIX CPEIACTB
BBIUMCIIUTEIBbHON TEXHUKU

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

3HaeT: yCTPOMCTBO U GYHKIIMOHUPOBAHUE
COBPEMEHHBIX HH(DOPMAITMOHHBIX CUCTEM,
WHCTPYMEHTHI M METO/IbI COTJIACOBAHMSI TPEOOBAHUH
K MHPOPMAITMOHHBIM CHCTEMaM, HHCTPYMEHTHI U
METObI IPOCKTUPOBAHUS APXUTEKTYPbI
WH()OPMAITMOHHBIX CUCTEM YMEET: pa3pabarbiBaTh
JTOKYMEHTBI; [IPOBOAUTH IIPE3EHTALINH,
pa3padaThIBaTh TOKYMEHTHI, IIPOBOIUTH
[IPE3EHTALNH, IPOCKTUPOBATh APXUTEKTYPY
nH()OpPMAITMOHHON cucTeMbl iMeeT mpakTudeckuit
OTIBIT: cOOpa JaHHBIX O 3aMPOCaX U MOTPEOHOCTIX
3aKa3uyrKa MPUMEHUTETFHO K HH()OPMAIIMOHHBIM

CUCTCMaM, 3aIIpocCa JIOTIOJTHUTEIbHOMN HH(bOpMaLII/II/I




1o TpeOOBaHUAM K MH(OPMAIIMOHHBIM CUCTEMaM,
COIVIACOBAaHMS apXUTEKTYypHOH crienn(puKanum
UH(POPMAITMOHHON CHCTEMBI C 3aMHTEPECOBAaHHBIMH
CTOpOHAMHU

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 3auery 20 20 0
[ToaroroBka Kk sK3aMeHy 36,25 0 36.25
BrinosiHeHNE ceMeCTPOBOTO 3a4aHus 19,25 0 19.25
KoHCynbranuy 1 mpoMeKyTOoYHasl aTTeCTalus 12,75 4,25 8,5
Bu koHTpOs (3aueT, aud.3a4uet, IK3aMeH) - 3a4eT DK3aMEH

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




APXUTCKTYpa MOCTPOCHUA BBIYUCIIUTCIIBHBIX CUCTCM. HOCHGHOB&TGHBHOCTL
BBITMIOJTHEHUS KOMaH]| MUKporporeccopom. Konseiiepuzanusi, ee THUIIbI,
TOCTOMHCTBA U HegocTaTKu. CKOPOCTh paboThl MUKPOIIpOIieccopa, GakTophl, Ha
Hee Bhustomue. [loctpoeHue u pabota CHCTEMHOM IITWHBI.

Taitmeps! cuetunku 0, 1, 2. IToptel TaiimepoB. [IpepsiBanus Taiimepos. Peructpsl

1 2 0,25
yIpaBJICHUSL.

MukpokoHTposuieps! pupmbl Atmel cepun mega Ha npumepe ATmegal6.

1 2 |ApxuTeKTypa, BbIBO/bI, IPOrpaMMHasi MOJI€Tb, 0COOEHHOCTH, OpraHU3aus 0,25
namsTu. BetpoenHsle ycrpoiicTBa. PaboTa ¢ mopramMu BBOJa-BbIBOAA.
CucrteMa npepbiBaHU. YCIIOBUSI BOSHUKHOBEHHUS MpepbiBaHil. BHelIHMe

1 2 |mpepbiBaHMs. PerucTpel ynpasieHus: BHEIIHUMHU pepbiBaHusIMU. @opmupoBanue | 0,25
MPOrPaMMHOTO KOJIa C YYETOM MpEPhIBAHUH.

1 2 |ALIL IMopter ALIL IIpepsiBanus AL Peructpsl ynpasnenus ALIL 0,25

) ) CunxponHo-acunxponHsblil npuemonepenatauk (USART). [Toptet USART. 0.5
[TpepriBanust USART. Peructpsl ynpasinenust USART. ’

2 2 |Pabora c xunkokpuctamunueckum aucruieeMm WH1604A. 1

) ) AJITOPUTMBI pa0OTHI C MATPUYHOM KJIaBUATYPOU. AJITOPUTM pabOThI 0.5
CEMHUCErMEHTHOTO UHMKATOPA. ’
Pexomennanuu o ¢popmuposanuto curaaia CbPOC. Cuctema npepriBaHuit

3 3 STM32F100. Bctpoennast sHEproHe3aBUCMMAast JaHHBIX MamMsATh. CHHXPOHHO- 0.5
ACUHXPOHHBIN npuemornepenatuuk. Opranusanys nepenadn JaHHbIX. Pasmep ’
nepeaaBaeMoro Kaapa.

Taitmepsi-cuerTunku STM32F100. [lIupoTHO-MMIyIbCHAs MOIYISALMS HA UX

3 3 |ocHoBe., MIX pexxuMbl paboThI, ypaBIsIOLIMe PErucTphl, GopMaTsl ynpasistomux | 0,5
KOMaH]I.

3 3 MuxkpoxonTposeps! pupMbl STMicroelectronics Ha npumepe STM32F100. 0.5
ApPXUTEKTYpa, BBIBOJIbI, IPOIPaMMHasi MOJI€JIb, 0COOEHHOCTH. ’

3 3 ALIIT STM32F100: pexxuMbl paboThl, YIIPABISAIOIINE PETUCTPHI, (POPMATHI 0.5
YIPABJISIONNX KOMaH]. ’
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 pa3pabOTKH porpamm it MUKpokoHTposuiepa 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 pabota Ne2: [IpepriBanus MUKpOKOHTposuiepa ATmegal6 1

1 2 [JlabGoparopHas pabora Nel: [TopTsl BBOa-BbIBOAa MUKpOKOHTposuiepa ATmegal6| 1
JlaboparopHas pabora Ned: YnpapieHUE KUTKOKPUCTATUTAYECKUM

2 2 |3BHAKOCHMHTE3UPYIOLIUM MHIUKATOPOM CPECTBAMU MUKPOKOHTPOILIEpa 1
ATmegal6

> ) JlaGoparopHas pabota Ne3: JluHaMHUYeCKUe MPOLECCHl B MUKPOKOHTPOJUIEpax AJs 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
JIP Ne5.3: Ananranus nadoparopHoii paboTsl Ne4 mukpokoHTposuiepa ATmegal6
4 3 1
1 MUKpoKkoHTposuiepa STM32F100
JlabopatopHoit paboTbl Ne6: [TocTpoeHue npocreifiiei cucTeMbl
4 3 1
ABTOMATHUYECKOTO PETYIUpOBaHUs HA MUKpOKOoHTposuiepe 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-
ITonsug CPC paszenos, ras, cTpanun) / cceiika 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.
Topraes C.H., Tpury6 M.B., Mycopos U.C.,
Uepruxuna JI.C. [Ipaktuueckoe
[lonroroBka Kk 3amure J1abopaTOpHBIX paboT PYKOBOJICTBO 110 POrPaMMHPOBAHHIO STM- 10 32
MUKPOKOHTPOJIEPOB: yueOHOe rnocodue
TIIY, 2015, 111 c. HIIT «Yutex-IIpodu» —
MukpoKoHTposuIepsl — Teopus
. EBctudeen A.B. MukpokonTposeps AVR
[lorCcKk TEXHUYECKON JOKyMEHTAIUM Ha .
cemelictBa Mega. PykoBo/cTBO
HCIIONTh3yEeMbIe B TaOOpaTOpUH " " 9 9,75
nonb3oBareist M3narensctBo "IMK Ilpecc
MHUKPOKOHTPOJIEPHI 010. 592 c.
Esctudeer A.B. Mukpokontposiepsr AVR
ceMelictBa Mega. PykoBoacTBo
[lonroTosKa K 3adery nonb3oBarens MznarensctBo "JIMK Ilpecc" ? 20
2010, 592 c.
Topraes C.H., Tpury6 M.B., Mycopos U.C.,
Uepruxuna J1.C. IIpakTuyeckoe
MoAroToBKa K SK3aMeHy [PYKOBOJICTBO IO ITporpaMMupoBanuio STM- 10 [36.25
MUKpPOKOHTPOJIEPOB: yueOHOe nocodue
TIIY, 2015, 111 c. HIII «Yutex-IIpodu» —
MukpokoHTposuiepsl — Teopust
Topraes C.H., Tpuryo M.B., Mycopos 1.C.,
Uepruxuna J1.C. [Ipaktuueckoe
BblnosHEHNE CEMECTPOBOTO 3aJaHUS PYKOBOJICTBO 110 POrPaMMHPOBAHHIO STM- 10 19,25

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 pabota [IPOBOJIUTCSI B TUCBMEHHOU (hopMe.
arTecTanus CryneHTy BblaeTcs OUJeT,
coJiepkaluii 3 Bompoca u3
nepeyHs. Ha BeimosnHeHune paboTsl
orBonutcs | yac. [Ipenogasarens
[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
HE3HAUUTEIbHBIMU OLIMOKAMU;
2 0ajia - OTBET C OIIMOKAMHU;
1 GaJn - OTBET ¢ TPYOBIMH
OLIMOKaMU;
0 GaToB - HEBEPHBIN OTBET.
5 GamoB - 3a KaXAyI0 CTaThio, HO
He Oonee 15 0aiios;
[Tonava 3as1BKu Ha 10 6anmoB - 3a mojauy 3asiBKU Ha
10l 10 Bomyc KOHKYpPC YMHI/HV<. _ | 15 [KOHKYpC YMHIUK; S K3AMCH
[TyGnukanus crateit mo 15 6anyoB - 3a BBIXOA 3a5BKU B
TeME JUCLUIUIMHBI. ¢unan konkypca YMHUK,
[MO/ITOTOBKA MPE3EHTAIUU K OUHOM
3aluTe;
6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA
Bu
npOMemyﬁquoﬁ [Tpouenypa npoBeneHus Kpurepuu
ATTECTAIIH OIICHUBAHUS
[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 TUCIUIUIAHY
(dopmMHpyeTCsl Ha OCHOBE MOYYEHHBIX OLIEHOK 32 KOHTPOJIBHO-
PEUTHHIOBBIE MEPONPUATHS TEKYIIETO KOHTPOJISL. 3a4TEeHO:
Benuunna peiitrara o0yvaromierocs mo aucturummae 60...100 %. B COOTBETCTRIMN
saueT Hesaureno: Benmnunna peiiTiHra 00y4aronierocs 1o JUCIUILUTHHE e 2.5 2.6
0...59 %. Ecnu cTyzieHT He comTaceH C OLEHKOM, MOTy4YeHHOH 1o HOHO)KCI;HH
pe3yabTaTtaM TeKYyIero KOHTPOJIsl, CTYAEHT MPOXOAUT MEPOIIPHUSITHE
MIPOMEXYTOYHON aTTeCTAllMM B BUJIE TECTUPOBaHMs. TecTUpoBaHUE
npoBoauTcs B cucteme edu.susu.ru. Tect comepxut 20 BOIPOCOB.
Ha Boimonnenue tecta naercs 30 MunyT. B 3TOM ciiyuae orieHka 3a
JUCIUILTMHY PAaCCUYUTBIBAETCSA HA OCHOBE MOJTYUYEHHBIX OLEHOK 32
KOHTPOJIbHO-PEUTUHTOBBIE MEPOIIPUSATHS TEKYIETO KOHTPOJISI U
MIPOMEKYTOYHOM arrectaruu. Dukcarus pe3yabTaToB yaeOHOM
JESATETbHOCTHU 1O TUCLUUIUTMHE TPOBOAUTCS B JIEHB 3a4eTa Npu
JUYHOM MPUCYTCTBUU CTY/ICHTA.
SK3AMCH [Ipu oneHMBaHUM PE3YABTATOB YUEOHOM NEATEIBHOCTH B coorBeTcTBHM
00y4Jaromerocs o JMCUUIUIMHE HCIIONb3yeTcsl 0alIbHO- cnm. 2.5,2.6




pEUTHHTOBast CUCTEMA OICHUBAHUS PE3yAbTaTOB YIeOHOM
nesitepHOCTH oOyuatomuxcs (ITomoxenue 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 OIIEHOK 32 KOHTPOJILHO-
PEUTHHIOBBIE MEPONPUATHUS TEKYIIEro KOHTPOIst. OTINYHO:
Benunuuna peiitunra oOyyaromnierocs mo gucuuruimae 85...100 %.
Xopormro: Benmnunna peiiTiHTa 00yJaronierocs mno JUCIUIUIHHE
75...84 %.YnosnerBoputenbHO: BennunHa peiitunra
obydaromerocs o aucuuruinae 60...74 %. HeynoBneTBOpUTENbHO:
Benunuuna peittunra oOyuaromierocs mo agucuuruimge 0...59 %.
Ecnu cTyieHT He comTaceH ¢ OIEHKOM, TOJIy4YEHHOU 10
pe3yJibTaTaM TEKYIIEr0 KOHTPOJIsA, CTYACHT MPOXOJUT MEPOIIPUSTHE
MPOMEKYTOYHOU aTTeCTalluy B BUJIE TECTUPOBaHUs. TecTHpoBaHHe
npoBoautcs B cucteme edu.susu.ru. Tect cogepxut 20 BOpocos.
Ha Brimonnenue tecra naerca 30 muHyT. B 3TOM ciydae orieHka 3a
JUCHUIUITMHY PACCUUTHIBAECTCS HA OCHOBE MOJTYUYEHHBIX OLEHOK 3a
KOHTPOJIBbHO-PEUTUHIOBBIE MEPOTIPUATHUS TEKYILETO KOHTPOJIS U
MIPOMEKYTOUHOM arrectanuu. Gukcamus pe3yabraroB yueOHOM
JESTEIbHOCTH 10 AUCLUHUIUIMHE TPOBOIUTCSA B J€Hb dK3aMeHa MpU
JTUYHOM MPUCYTCTBUU CTY/ICHTA.

[lonoxxenus

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

KommereHmun

Pesynbrarsl 00yueHus

Ne KM

[1K-4

3HaeT: BOBMOXKHOCTH TUIIOBOM MH(GOPMAIIMOHHON CUCTEMBI HA OCHOBE
MUKPOKOHTPOJUIEPOB; MIPEIMETHYIO 00JIaCTh aBTOMATU3aIllUN CUCTEM Ha
OCHOBE MUKPOKOHTPOJJIEPOB; HHCTPYMEHTHI U METO/IbI aHAJIN3a
TpeOOBaHUI NPEABABIAEMBIX K CUCTEME Ha OCHOBE
MUKPOKOHTPOJJIEPOB; apPXUTEKTYPY, YCTPOMCTBO U PyHKIIMOHUPOBAHHE
BBIYMCIIUTEIIBHBIX CUCTEM HA OCHOBE MUKPOKOHTPOJUIEPOB; YCTPOKUCTBO
1 GYHKIIMOHUPOBAHUE COBPEMEHHBIX HH(DPOPMALIMOHHBIX CUCTEM Ha
OCHOBE MUKPOKOHTPOJIJIEPOB; COBPEMEHHBIE CTaHIAPTHI
MH(GOPMAITMOHHOTO B3aUMOJICHCTBUS CHCTEM Ha OCHOBE
MUKPOKOHTPOJJIEPOB

[1K-4

'YMeeT: aHaIM3UpOBaTh UCXOJHYIO TOKYMEHTALUIO I TPOEKTUPYEMBIX
YCTPOICTB Ha OCHOBE MUKPOKOHTPOJUIEPOB; pa3padbarbiBaTh JOKYMEHTHI
IS IPOEKTUPYEMBIX YCTPOICTB HA OCHOBE MUKPOKOHTPOJIIEPOB

[1K-4

lMeeT mpakTUYeCKH OMBIT: aHAIN3a ()YHKIIMOHAJIBHBIX U
He()yHKIIMOHAJILHBIX TPEOOBAHUN K IPOEKTUPYEMOI MH(POPMALIMOHHON
CHCTEME Ha OCHOBE MUKPOKOHTPOJUIEPOB; pa3paboTKH crieru(puKanug
(TokyMeHTHpOBaHKE) TPeOOBAHUHN K IPOEKTUPYEMOU HH(OPMALIMOHHON
CHCTEME Ha OCHOBE MUKPOKOHTPOJUIEPOB; MPOBEPKHU (BepuUKAIIHsI)
TpeOOBaHUI K IPOEKTUPYEMON HH(POPMAIIMOHHOMN crcTeMe Ha OCHOBE

MHUKPOKOHTPOJIJICPOB

Tumnosslie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE O0ecniedeHue TUCIUIIIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:

He nipenycmorpena




0) OononHumMenbHaAsL IUMmepamypa:
He npenycmorpena

6) omedyecmeernHbvle U 3Clpy6€9fCHbl€ IHCYPHAJIbL NO Oucuunﬂune, umeroujuecs 6 oubruomexe:

1.
2.

Kypnan "Pagno"
XKypnan "HaHo- u MUKpOCHCTEMHAasl TEXHUKA"

2) MemoouuecKue yKasaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

1. HIIII «Yurex-IIpopu» — MukpokonTpomiepsl — Teopus

2. HIII «Yurex-IIpodu» — MukpokoHTposuiepsl — JlaboparopHbIit
PaKTUKYM

3. HIII «Yurex-ITpodpu» — UaTepdericb nepudepuifHbIX yCTPOUCTB —

VYpaBieHne CTeHA0M
HIIT «Yurex-ITpodum» — MUKpOKOHTpOIUIEpHI — YIIPaBI€HHE CTEHIOM
3ananue 1o KypcoBomy npoekrupopanuio mo MIIC kad. 9BM

4,
5.

U3 HUX.: yuebHO-Memooudeckoe obecnedenue camocmoamenbHou pabomul cnyoenma:
HIIIT «Yutex-IIpodu» — Mukpokontposuiepsl — Teopust

HIII «Yurex-ITpodu» — MaTEpdeiicsl nepupepuitHbIX yCTPOHUCTB —
VYhpasneHue CTEHI0M
3aganue o KypcoBoMy rnpoektupoBanuio mo MIIC kad. 9BM

1.
2.

3.

DJIeKTPOHHASI Y4eOHO-MeTOoAuYeCKasl IOKYMeHTaIUs

HaumenoBanue
No Bun peeypeas | bubnunorpaduueckoe onrcanue
JUTEPATYphI JIEKTPOHHOMN
bopme
DJIEKTPOHHO-
OCHOBHAS OoubmmoTeuHas Esctudees A.B. MukpokonTposiepsl AVR cemeiictBa Mega.
1 Teparypa cHUCTEMA PyxoBoacTeo nons3oarens M3narenscto "JIMK IIpecc” 2010,
M3aTeTLCTBA 592 c. https://e.lanbook.com/reader/book/60968/
Jlanb
glfg;(;g(;:?;ﬂ Topraes C.H., Tpury6 M.B., Mycopos U.C., Yeptuxuna /I.C.
b OcHoBHas cHCTeMa [IpakTHyeCcKOe pyKOBOJICTBO MO MporpaMMupoBaHuio STM-
TUTEpaTypa I — MUKPOKOHTPOJUIEPOB: yueOHoe mocodue TITY, 2015, 111 c.
Mo https://e.lanbook.com/reader/book/82855/
gIJ/IIgJII(EIIS (T):;II;;I bapanos, B.H. [Ipumenenne mukpokonTposnepoB AVR: cxemsl,
3 JlononHuTenbHaAs crCTeMa aJITOPUTMBI, IPOTPaMMBL. [ DNEKTPOHHBIN pecypce] : yueo.
nmuTeparypa B p— nocodue — DnekrpoH. gaH. — M. : JIMK IIpecc, 2010. — 288
Mo c. http://e.lanbook.com/book/60980
eKTpOHHO- Konuenkos, B. 1. CemelicTBo MUKpOKOHTposuiepoB STM32.
e [IporpamMmMupoBaHue U MpUMeHEeHHE : yueOHoe mocodue / B. U.
4 JlononHuTenbHasA cncTeMa Konuenkos, B. H. CkakyHoB. — Bonrorpan : BonrI'TV, 2015.
niTeparypa H3ATENBCTE] — 78 ¢. — ISBN 978-5-9948-2007-0. — Tekcr :
Mams HIIEKTPOHHBIH // JIaHb : 2JIeKTPOHHO-OMOINOTEUHAs CHCTEMA.
https://e.lanbook.com/book/157224

[TepeyeHb KUCMOIB3yEMOr0O MPOrPAMMHOTO O0ECTICUCHHUS:




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

[Tepedenp ncnonb3yeMbIx MpoheCcCHOHANBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -Texakcnept(04.02.2024)

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

No OcHoBHOE 000py/I0OBaHKE, CTEH/IbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
Bun 3ansatun ayz_[ IpeAyCTaHOBJICHHOE IPOrpaMMHOE 0OecIieueHHe, UCTIONIb3yeMOe JUIs
Pa3IMYHBIX BUJOB 3aHATHH
240
Jlexuuu (36) [IPOEKTOP

JIaGopatopubie [802 |cTEH/IBI, KOMITBIOTEPHAS! TEXHUKA, IPETyCTAHOBIECHHOE ITPOTPAMMHOE
3aHATUSA (36) |obGecnieueHue




