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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,

[Tpou3BOICTBEHHAS PAKTHKA (TEXHOIOTHYECKAs,
[IPOEKTHO-TEXHOJIOrHIecKas) (6 cemMecTp)

He npenycmoTpenst

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XO,Z[I/IMBIM
IIpu OCBOCHUU ,ZIaHHOfI JAUCTUITIINHBI 1 HpI/I06p€T€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAMICCTBYONTUX UCITUATIIIAH:

Hucuunimza

TpeboBanus

CxemorexHuka 9BM u annaparypa nepcoHajJbHbIX
KOMIIBIOTEPOB

3HaeT: NPUHIIUI pabOThI, CBOMCTBA, YCIOBHO-
rpadudeckre 0003HAYECHUS, TApAMETPbI
AIIapaTHbIX 2JIEMEHTOB U KOMIIOHEHTOB YMEET:
OIPEAEIIATH alllapaTHbIE HEUCIIPABHOCTH U
YCTpaHATh UX MIMeeT NpakTU4eCKUI ONBIT: MIOUCKA
HEUCIPABHOCTEHN MOCTHIX alllapaTHBIX CPEACTB
BBIUHCIUTEIbHON TEXHUKU

[Ipon3BoACTBEHHAs TPaKTUKA (TEXHOJIOTHYECKasl,
[IPOEKTHO-TEXHOJIOTn4eckast) (6 cemectp)

3HaeT: MHCTPYMEHTHI U METOBI IPOCKTUPOBAHHS
APXUTEKTYpbl HH)OPMAITMOHHBIX CHCTEM,
YCTPOUCTBO U (PYHKIIHOHUPOBAHNUE COBPEMEHHBIX
MH()OPMAMOHHBIX CHCTEM, HHCTPYMEHTBI M METOJIBI
coracoBaHus TpeOOBaHUH K HH(OPMAIIMOHHBIM
crcTeMaM YMeEeT: IPOEKTUPOBATh APXUTEKTYPY
UH(OPMAITMOHHON CHCTEMBI, pa3pabaThIBaTh
TTOKyMEHTBI; IPOBOIUTH NPE3ECHTALINH,
pa3pabarbIBaTh TOKYMEHTHI; IIPOBOIUTH
npeseHTanuu ViMeer npakTH4ecKuil ONbIT:
COITIACOBaHMS aPXUTEKTYPHOU Crienn(pUKAIIH
MH()OPMALMOHHON CUCTEMBI C 3aMHTEPECOBAHHBIMU
CTOpoHaMH, cOOpa JaHHBIX O 3aIPOCaxX U
NOTPEOHOCTSX 3aKa3uuKa IPUMEHUTEILHO K
UH(OPMAIIMOHHBIM CHCTEMaM, 3arpoca
TTONOJIHUTEIBHON MH(OPMALIK IO TPEOOBAHUSIM K
UH(OPMAITMOHHBIM CHCTEMaM

4. O0béM 1 BUABI YUeOHOI1 padoThI

OO6mas TpyaA0eMKOCTh JUCHUILUIMHBI cocTaBseT S 3.e., 180 4., 104,75 u.

KOHTAKTHOU paboThI

Pacnpenenenue
Bcero M0 CeMEeCTpaM B yacax
Bun yueGHOI paboThI
4acoB Homep cemectpa
7 8
OO6mast Tpy10EMKOCTh AUCIUTUIMHBI 180 72 108
AyOoumopHvie 3auamusi: 92 32 60
Jlexrum (JI) 40 16 24
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (HIIN) IPYTHE BHUIBI 0 0 0
aynuTopHbIX 3aHsaTui (I13)




JlaGoparopubie paboTsI (JIP) 52 16 36
Camocmosmenvuas paboma (CPC) 75,25 35,75 39,5

BrinosiHeHHE CeMECTPOBOTO 3a1aHus 12 0 12

[ToaroroBka k 3amure 1a00pPaTOPHBIX padOT 32 16 16

[ToaroroBka Kk sK3aMeHy 11,5 0 11.5

[Tonck TeXHUYECKOM TOKYMEHTAIUN Ha UCTIOJIb3yEeMbIE B 3 g 0
1abopaToOpUN MUKPOKOHTPOJUIEPHI

[ToaroroBka k 3a4ety 11,75 11.75 0
KoHcynbTanum u mpoMexxyTodHas aTTecTalus 12,75 4,25 8,5
Bua konTposs (3adet, qud.3a4ueT, IK3aMeH ) - 3a4eT JK3aMeH

5. Coneprkanue TUCUMIIIIMHBI

O0beM ayIUTOPHBIX 3aHATHI
Ne HanmeHnoBanue pas3ienoB AUCIUILUIHBI 0 BUJIaM B Jacax
pasnena
Bcero J | 113 | JIP
[ [pMHLIKATIBI TOCTPOEHUS MUKPOIIPOLIECCOPOB U
1 |[MHKpOMpOLIECCPHBIX CHCTEM, aPXUTEKTypa U HHTEpDenCh 2 2 0 0
MUKPOKOHTPOJIEPOB
2 |M3yuenne mukpokoHTposuiepa ATmegal6 30 141 0 16
3 |M3ydeHue MUKpOKOHTpoIiepoB STM32 60 241 0 36
5.1. Jlekuun
Ne Ne Kox-
HanmenoBaHMe niy KpaTKoe COAEPKaHUE JIEKIIMOHHOTO 3aHATHUS BO
neKuuujpasaena
4acoB
Pa3BUTHE CXEMOTEXHUKH, TIOBBIIIEHUE CTENIEHU NHTETPALIUN MUKPOCXEM,
pa3pabOTKH MEPBBIX MUKPOIPOIIECCOPOB. MUKpOTpOIIeCCOp Kak
CXEMOTEXHUUECKOE YCTPOHCTBO. OCHOBHBIE AIIEMEHTHI MUKPOIIPOLIECCOPOB.
1 1 ApPXUTEKTypa NOCTPOEHUS BBIYUCIUTENbHBIX cucTeM PoH-Heiimana. ['apBapackas )
APXUTEKTYpa MOCTPOCHMSI BBIYMCIUTENBHBIX cucteM. [locnenoBarenbHOCTD
BBITMIOJTHEHUS KOMaH] MUKporporeccopom. Konseitepuzanusi, ee TUIIbI,
TOCTOMHCTBA U HefocTaTKu. CKOpOCTh paboThl MUKpOIIpoIieccopa, GakTopbl, Ha
Hee Biusomue. [loctpoenne n pabora CUCTEMHON HIMHBI.
MuxkpoxkoHTposiepsl pupMbl Atmel cepun mega Ha npumepe ATmegal6.
2 2 |ApxuTeKTypa, BBIBO/IbI, IPOTpaMMHasi MOJI€Ib, OCOOCHHOCTH, OpraHU3aIHs 2
namsTi. Bectpoennsie ycrpoiictBa. Pabora ¢ mopramu BBOAa-BbIBOJA.
Cucrema npepbiBaHuil. YCI0BHs BOSHUKHOBEHUS IpephIBaHUN. BHenHue
3 2 |mpepsiBaHuA. PerucTpsl yripapieHHs] BHEIIHUMU MIpephIBaHUSIMU. DOpMUpOBaHUE 2
[IPOrPaMMHOT0 KOJIa C YYETOM MpPEPbIBAaHUM.
4 ) Taiimepsl cuetuuku 0, 1, 2. [Toptel TaiimepoB. [IpepbiBanus TaiimepoB. Peructpbl )
YIIPaBIICHUS.
5 2 |ALIL Ioptst ALIL. TIpepsiBanust ALIIL. Peructpsr ynpasnenust AL 2
6 ) CunxponHo-acunxpoHHbIil npuemonepenatauk (USART). [Toptet USART. )
[TpepeiBanust USART. Peructpsl ynpasinenust USART.
7 ) AJITOPUTMBI pa0OTHI C MATPUYHOM KJIaBUATYPOU. AJITOPUTM pabOThI )
CEMHUCErMEHTHOTO0 MHUKATOPA.
8 2 |Pabora c xunkokpuctammmueckum aucruieeM WH1604A. 2
9-10 3 MuxkpokoHTposuieps! pupmbl STMicroelectronics Ha npumepe STM32F100. 4
ApPXUTEKTYpa, BBIBO/IbI, IPOTPAMMHAsI MOJI€Tb, 0COOEHHOCTH.
11-12 3 [Taiimepbi-cuetunku STM32F100. IupoTHO-UMITYIbCHAS. MOAYJISAIIMS HA X 4




OCHOBE., VX pe:KUMBI pabOTHI, YIPABISIONIUE PETUCTPBI, (hOPMATHI YIIPABIISIOLUINX
KOMaHI.

13-14 3 ALII STM32F100: pexxumbl paboThl, YIIpaBISIONINE PETUCTPHI, POPMATHI 4
VIPABISIONIUX KOMaH].

Pexomennanmu no ¢popmuposanuto curHana CbPOC. Cucrema npepbiBaHHiA

15-16 3 STM32F100. Bctpoennast sHeproue3aBucumast JaHHbIX HaMsITh. CHHXPOHHO- 4
ACUHXPOHHBIN npuemornepenatuuk. Opranusanus nepenadn JaHHbIX. Pasmep
nepesaBaeMoro Kajpa.

Bcrpoennsie unTepdelics st oOMeHa qaHHpIMU 1o ctasaaptam SPI, 12C, RS-

17-18 3 232, USB. Cuctema komang STM32F100, mporpamMmmupoBanue Ha AccemOnepe u 4
0TJIaJIKa Ha IPOrPaMMHOM CUMYJISITOPE U alapaTHOM 3MyJsiTope. BHyTpucxemuoe
nmporpammupoBanue. BctpoeHnsiid otnanounsiii uatepdeiic JTAG.

19-20 3 OcoOeHHOCTH pa3pabOTKH TporpamMm it MUKpokoHTposuiepa STM32F100 Ha 4
S3bIKAX MAIIMHHOTO U BBICOKOTO YPOBHEN

5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI
He npenycmorpeHsl
5.3. JIabopaTropHbie padoThI
Kon-
Ne Ne .
HaumeHoBaHMe WK KpaTKOE COJEpIKaHUE Ta00OPaTOPHOI paObOTHI BO
3aHATHApa3IeNa]
4acoB
1-2 2 {JIaboparopnas pabota Nel: ITopTel BBOZIa-BbIBO/Ia MUKpOKOHTpOsuiepa ATmegal6| 4
3-4 2 [JlabGoparopHas pabora Ne2: [IpepriBanust MuUkpokoHTposuiepa ATmegal6 4
5.6 5 JlaGoparopHas padora Ne3: JluHaMuyeckue MpoLecchl B MUKPOKOHTPOJUIEpaX JUIs 4
B3aMMOJICHCTBUS C TIOJIH30BATEIIEM.
JlaGopaTtopHas pabota Ned: YrpapieHre KUIKOKPHUCTAITAYECKUM
7-8 2 |3BHAKOCHMHTE3HPYIOLIUM HUHIWKATOPOM CPEICTBAMU MUKPOKOHTPOJLIEpA 4
ATmegal6
JIP Ne5.1: Ananrarus maboparopHoii padoTsl No2 mukpokoHTposuiepa ATmegal6
9-11 3 6
11 MUKpoKoHTposuiepa STM32F100
JIP No5.2: Ananrtanus naboparopHoii paboTsl Ne3 mukpokoHTpoiiepa ATmegal6

12-14 3 6
1 MuKpokoHTposuiepa STM32F100
JIP Ne5.3: Ananranus naboparopHoii pa6otsl Ne4 mukpokontposuiepa ATmegal6

15-17 3 6
111 MUKpoKoHTposutepa STM32F100
JlaGopaTtopHoii paboTbel Ne6: [TocTpoeHue mpocTeuineid CucTeMpl

18-20 3 6

ABTOMAaTUYECKOIO peryaupoBaHus Ha MUKpokoHTposuiepe STM32F100.
CemectpoBoe 3ananue Nel: [IpoekTupoBaHue 3JIEKTPOHHOTO YCTPOICTBA MO

21-23 3 6
BapuaHTy MUKpokoHTposiepe STM32F100.

24-26 3 [[Ipumenenne mukpokoHnTpouiepa STM32F100 8 BKP crynenTos. 6

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brinonnenne CPC
Criucok nuteparypsl (¢ yKkazaHHEeM Kon-
[Tonux CPC pasnesoB, raB, cTpanuil) / cceika Ha  [CeMecTp| BO
pecypc JacoB
Topraes C.H., Tpury6 M.B., Mycopos U.C.,
BrInonHeHne ceMecTpoBOro 3aJaHus Uepruxuna JI.C. [Ipaktuueckoe 8 12
PYKOBOZACTBO IO ITporpaMMupoBanuio STM-




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

[TonroToBka K 3amure J1abopaTOpHBIX paboT

Topraes C.H., Tpury6 M.B., Mycopos U.C.,
Uepruxuna J1.C. [IpakTuyeckoe
PYKOBOJICTBO 1O IIporpaMMupoBanuio STM-
MUKpPOKOHTPOJIEPOB: yueOHOe nocodue
TIIY, 2015, 111 c. HIII «Yutex-IIpodu» —
MukpokoHTposuiepsl — Teopust

16

[TonroroBka K 3amute J1a00pPaTOpPHBIX padOT

EBctudees A.B. Mukpokontposuieps AVR
ceMelictBa Mega. PykoBoacTBo
nonbs3oBarens M3narensctBo "JIMK Ilpecc"
2010, 592 c.

16

[ToaroroBka K sK3aMeHY

Topraes C.H., Tpury6 M.B., Mycopos U.C.,
Uepruxuna JI.C. [Ipaktuueckoe
PYKOBOJICTBO 10 NporpammupoBannio STM-
MUKPOKOHTPOJIJIEPOB: yueOHOe ocoOue
TITY, 2015, 111 c. HIIIT «Yurex-ITpodu» —
MuKpOKOHTpOIuIepsl — Teopus

11,5

[lorCcKk TEXHUYECKON JOKyMEHTALUM Ha
HCIIONIb3yEeMBIE B 1a00paTopuu
MHUKPOKOHTPOJLIEPHI

EBctudeen A.B. MukpokonTposepsl AVR
cemerictBa Mega. PykoBozcTBO
nosib3oBarens M3narensctso "MK Ilpecc"
2010, 592 c.

HOI[I"OTOBKa K 3a4CTy

EBctudees A.B. Mukpokontposiepst AVR
ceMelictBa Mega. PykoBoacTBo
nonb3oBarens MznarensctBo "IMK Ilpecc"

2010, 592 c.

11,75

6. DoHJ OLIEHOYHBIX CPEACTB AJId IPOBCJACHUA TCKYIIECIr0o KOHTPOJIA YCIIEBACMOCTH,

NMPOMEKYTOYHOM aTTecTAllUN

KonTposb kauecTBa 0CBOESHUsI 00pa30BaTEIbHON MPOrPAMMBI OCYIIECTBIISIETCS B

cooTtBeTcTBHH ¢ [lonmoxkeHrem o 6aIbHO-PEUTHHTOBOM CHCTEME OIIECHUBAHUS PE3yJIbTaToB
y4eOHOH JeSITeIbHOCTH 00y4arOIINXCS.

6.1. KouTpoabsusie meponpusitus (KM)

Yun-
Ha3Banue
Ne | Ce- Bun Makc. THIBA-
KOHTPOJIbBHOTO Bec [Nopsinok HauncneHus 6aIoB
KM|mectp| xoHTpOINS MEDOLPISLTIS Oann eTcs B
pomp A
2 OaJya - MOCTAaHOBKA 3a7a4d ISt
BbITIOTHEHUS JIP 1 HacTpoiika
eXunmMa paboThI
JlaGoparopHas paborta P P
MUKPOKOHTPOJLIEPA;
Texyuui Nel: Tlopri BBoza- 4 Oaruta - TeMOHCTpAIUs PeIICHHON
1 7 y BBIBOJIA 1 10 P P 3aueT
KOHTPOJIb 3a/1auu, UCTIpaBIeHHE KOJa 10
MUKPOKOHTpOJIIEpa
ATmeeal6 [PEKOMEH/IAIINH TPETIOIaBaTeIs;
& 2 Oamna - ohopMIIeHHE OTUYETA;
2 Gaa - OTBETHI Ha BOTIPOCHI 110
nmabopaTopHoOi padore.
.. | JlaGopatopnas pabota 2 Oasia - MOCTaHOBKA 3a71aud JIst
Texymni .
2 7 KOHTDOLE Neo2: TlpepriBanus 1 | 10 |Bemonunenus JIP u HacTpoiika 3a4eT
p MUKPOKOHTPOJLIIEPA eXH1Ma paboThl




ATmegal6

MUKPOKOHTPOJLIEPa;
4 Gaia - 1eMOHCTpAIUs PEIICHHON
3a/1a4¥, UCTIPABJICHUE KOJIa 110
[PEKOMEHIAIMH TIPETOaBaTelIs;

2 Gaina - ohopMIIEHUE OTUETA,

2 Gata - OTBETHI Ha BOIIPOCHI O
naboparopHoii padoTe.

Texymni
KOHTPOJIb

JlaGoparopHas paborta
Ne3: Jlunamuueckue
MPOIIECCHI B
MUKPOKOHTpOJIIepax IJIst
B3aUMOJICHCTBUS C
TIOJTH30BATEIIEM.

10

2 GaJiya - MOCTAHOBKA 3aa4yM st
BhITTOJIHEHMS JIP 1 HacTpoiika
pexuMa paboThbl
MUKPOKOHTPOJLIEPA;

4 Gasa - IEMOHCTpPALIUS peIIeHHON
3a/1auu, UCTIpaBIeHHE KOJa 10
[PEKOMEHJallMK TPEeroaBaTeis;

2 Oamna - ohopMIIeHHE OTUETA;

2 GaJsia - OTBETHI Ha BONIPOCHI 110
nmabopaTopHoOit padore.

3a4CT

Texymni
KOHTPOJIb

JlaGoparopHas paborta
Ne4: Vnpasnenue
KHUJIKOKPUCTAIUTMYECKUM
3HAKOCHHTE3UPYIOIINM
WH/IUKaTOPOM
CpeacTBaMu
MHUKPOKOHTpOJLIepa
ATmegal6

10

2 OaJia - MOCTAaHOBKA 3a7a4y JJIs
BeInIONIHEHUA JIP 1 HacTpolika
pexurma padboThl
MHUKPOKOHTPOJLIEpa;

4 Oasuta - 1eMOHCTpaLUs peLICHHON
3a]1a4M, UCTIPABJIEHUE KOJIa 110
[PEKOMEHIAINH TIPETOaBaTelIs;

2 Ganna - opopMIIeHUE OTUETA;

2 Oajuia - OTBETHI Ha BONIPOCHI 1O
mrabopatopHoii paboTe.

3a4CT

[Tpome-
KYTOYHAs
aTTecTanus

3aueTr

10

3ayeTHas paboTa MPOBOAUTCS B
nrcbMeHHOU popme. CTyaeHTy
BBIZIACTCS OWJIET, COIepIKAITUi 2
BOIIPOCOB U3 MEPEUHSI KOHTPOIHHBIX
BOMPOCOB K pazienam
nucHUIUTHHBL. Ha BeIToHeHNe
paboTsl oTBOIUTCS | yac.
[IpenonaBaresns npoBepsieT
BBIMIOJTHEHHYIO Pa0OoTy U MpHU
HEOOXOAMMOCTH 33J1aeT
YTOUHSIOIINE BOTPOCHI.

OTBETHI Ha KaX bl BOITPOC
OLICHHUBAIOTCS MO MATUOAITEHOM
cUCTEME.

5 6aJuIoB - IPaBUIIBHBIA OTBET;
4 OaJna - MpaBWIbHBINA OTBET C
HE3HAYUTEIHbHBIMU HETOUHOCTSIMU
WIH yITYIICHUSIMH,

3 Oasia - MpaBUIIBLHBIN OTBET C
HE3HAYUTEIHbHBIMU OLIMOKAMU;
2 0aja - OTBET C OIINOKaMHU;

1 Gam - OTBET € rpyObIMU
OIIIOKAMH;

0 6aIoB - HEBEPHBIN OTBET.

3a4CT

Texymni
KOHTPOJIb

JIP No5: Apanrarus
nabopaTopHOU paboTHI
No2 mukpokoHTpoIIepa
ATmegal 6 nus
MUKPOKOHTpOJLJIEpa

30

2 Oajuta - MOCTaHOBKA 334y JIIst
BbITIOTHEHUS JIP 1 HacTpoiika
pexxuMa paboThl
MUKPOKOHTPOJLIEPA;

4 Gaa - IEMOHCTpALIUS peIIeHHON

OK3aMCH|




STM32F100; Ananramus
nabopaTopHOM paboTHI
No3 mukpokoHTpoIIEepa
ATmegal 6 nus
MUKPOKOHTPOJLIEPA
STM32F100; Amanramus
nabopaTopHoii paboThI
No4 MuKpoKOHTpOJIIEpa
ATmegal 6 ans
MUKPOKOHTpOJLIEPA
STM32F100

3a]1a4¥, UCTIPABJICHUE KOJIa 110
[PEKOMEHIAIMH TIPETOIaBaTelIs;
2 Gaia - ohopMIIEHHE OTUETA,

2 GaJta - OTBETHI Ha BOIIPOCHI TTO
nmaboparopHoii paboTe.

11 KOKI0M U3 Tpex yacteit JIP

Texymnii
KOHTPOJIb

JlaboparopHoii paboThI
No6: IToctpoenue
MPOCTEUILIEN CUCTEMBI
aBTOMAaTUYECKOTO
pETyIupoBaHUs HA
MUKPOKOHTpPOJLIIEpE
STM32F100.

10

2 GaJiya - MOCTAHOBKA 3aa4yM ISt
BhITTOJIHEHMS JIP 1 HacTpoiika
pexrMa paboThl
MUKPOKOHTPOJLIEPA;

4 Gasa - IEMOHCTpALUS peIIeHHON
3a/1auu, UCTIpaBIeHHE KOJa 10
[PEKOMEHJalMK PEenoaBaTeis;

2 Oamna - ohopMIIeHHE OTUETA;

2 GaJsia - OTBETHI Ha BOIIPOCHI 110
nmabopaTopHoOit padore.

OK3aMCH

Texymni
KOHTPOJIb

CemecTpoBoe 3agaHne
Nel: IIpoextupoBanue
AJIEKTPOHHOTO
YCTPOUCTBA IO BapUAHTY
MUKPOKOHTpPOJLIIEpE
STM32F100.

10

2 OaJia - MOCTAaHOBKA 3a7a4y JJIs
BBITIOJTHEHUS CEMECTPOBOM pabOThI
1 HACTpOIiKa pexxuma padoThl
MHUKPOKOHTPOJLIEpa;

4 Oasuta - 1eMOHCTpaLUs peLICHHON
3a]1a4M, UCTIPABJIEHUE KOJIa 110
[PEKOMEHIAIN TIPEToaBaTelIs;

2 Ganna - opopMIIeHUE OTUETA;

2 Oajuia - OTBETHI Ha BOMIPOCHI 1O
CEeMeCTpoBOH paboTe.

OK3aMCH|

[Tpome-
KYTOYHAs
aTTecTanus

DK3aMeHAIIMOHHAS
pabora

15

JK3aMeHaIloHHas padoTa
MPOBOAMUTCS B TUCbMEHHOU (popme.
CryneHTy BblaeTcs OUJIeT,
coJiepkaluii 3 Bompoca u3
nepeyns. Ha BeimonHenune paboThbl
orBoguTcs 1 vac. [IpenonaBarens
MPOBEPSIET BBHITOTHEHHYIO paboTy.
OTBETHI Ha KaX bl BOITPOC
OLICHHUBAIOTCS MO MATUOAITEHOM
CUCTEME.

5 6aJuIoB - IPaBUIIBHBIA OTBET;

4 OaJna - MpaBWIbHBINA OTBET C
HE3HAYUTEIHbHBIMU HETOUHOCTSIMU
WIH yITYIICHUSIMH,

3 Oasia - MpaBUIIBLHBIN OTBET C
HE3HAYUTEITLHBIMU OITNOKAMU;

2 0aja - OTBET C OIINOKaMHU;

1 Gam - OTBET € rpyObIMU
OIIIOKAMH;

0 6aIoB - HEBEPHBIN OTBET.

OK3aMCH|

10

bonyc

ITonaya 3asBKU Ha
koHKypc YMHIUK.
[Ty6nukanus crareit mo
TE€M€ JUCLUTUINHBIL.

15

5 6aIoB - 3a KAy CTaTblo, HO
He OoJiee 15 0amios;

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

15 6aIoB - 3a BBIXOJ 3a5IBKH B

OK3aMCH|




3aINTE;

¢unan koukypca YMHUK,
[OATOTOBKA MPE3EHTANH K OYHOM

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun

arTeCTallun

IIPOMEKYTOYHOMN

[Tpouenypa npoBeneHus

Kpurepuu
OLCHUBAHUA

OK3aMCH

[Ipu oneHMBaHUM PE3YABTATOB YUEOHOM NEATEIBHOCTH
00y4aromierocs mo JUCIUILIMHE UCTIONIb3yeTCs OallIbHO-
pENTHHIOBas CUCTEMA OLIEHUBAHUS PE3yabTaToOB YUeOHOM
nesitenbHOCTH oOydaromuxcs (ITonoxenne o BPC yTBepxkaeHo
npuka3zom pekropa ot 24.05.2019 . Ne 179, B penakuuu npukasa
pexropa ot 10.03.2022 . No 25-13/09). Ornenka 3a JUCIHUILTUHY
dbopmMupyeTcsi Ha OCHOBE MOJIYYEHHBIX OIIEHOK 32 KOHTPOJIbHO-
PEUTHUHIOBBIE MEPOIPUSITHS TEKYIIETO KOHTPOJs. OTINYHO:
Benmnuunna pelitunra odyvaromierocs mo gucrumiaae 85...100 %.
Xoporo: Bennunna peiiTuHra 00y4aronierocs rno AUCIUIUIMHE
75...84 %.YnoBnerBopuTenbHO: BenuunHa peTuHra
obyuaromierocs o aucuuruinae 60...74 %. HeynoBneTBOpUTENbHO:
Benmnuunna pelitunra odyvatomierocs mo guciumiaae 0...59 %.
Ecnu cTyzneHT He comtaceH ¢ OLEHKOM, MOJIYy4YE€HHOH 110
pe3yabTaTtaM TeKYyIEero KOHTPOJS, CTYACHT MPOXOAUT MEPOIIPHUITHE
MIPOMEKYTOYHOM aTTecTalli B BUJE TeCTUpoBaHus. TecTupoBaHue
npoBoauTcs B cucteme edu.susu.ru. Tect cogepxut 20 BOIpocos.
Ha Beimonnenue tecta naercs 30 MmunyT. B 3TOM ciryuae orieHka 3a
JUCIUILTUHY PACCUUTHIBAETCS HA OCHOBE MOJTYUYEHHBIX OIEHOK 32
KOHTPOJIbHO-PEUTHUHTOBBIE MEPOIIPUSATHS TEKYIIETO KOHTPOJISI U
MPOMEXKYTOUHOU arTectanuu. Oukcanus pe3yabTaToB y4eOHOM
JESATETLHOCTHU IO IMCHIUILITMHE TPOBOAUTCS B JI€HB IK3aMeHa MpU
JUYHOM TPUCYTCTBUU CTYJICHTA.

B cooTBeTcTBUHN
c . 2.5,2.6
[Tonmoxxenus

3a4cT

[Ipu oneHMBaHUM PE3YABTATOB YUEOHOM NEATEIBHOCTH
o0yyaronierocs Mo AUCIUILTUHE UCIIONb3yeTCs OaIbHO-
PEUTHHTOBAs CHCTEMa OIIEHUBAHMS PE3yJIbTaTOB YUeOHOM
nestenbHOCTH oOydaromuxcs (ITonoxenne o BPC yTBepxkaeHo
npuka3zom pekropa ot 24.05.2019 . Ne 179, B penakuuu nprkasa
pexropa ot 10.03.2022 r.No 25-13/09). OueHka 3a TUCIUILIUHY
dbopMupyeTcsi Ha OCHOBE MOJIYYEHHBIX OILIEHOK 32 KOHTPOJIbHO-

PEUTHUHTOBBIE MEPOTIPUATHS TEKYILIETO KOHTPOJISI. 3a4TEHO:
Benmnuunna pelitunra odyvaromerocs mo gucrumiaae 60...100 %.

MIPOMEKYTOYHOM arTecTalui B BUAE TeCTUpOBaHUs. TecTupoBaHue
npoBoautcs B cucteme edu.susu.ru. Tect cogepxut 20 BOpocos.
Ha Brimonuenue Tecra naerca 30 muHyT. B 3TOM ciydae orieHka 3a
JUCHUIUITMHY PACCUUTHIBAECTCS HA OCHOBE MOJTYUYEHHBIX OLIEHOK 3a
KOHTPOJIbHO-PEUTUHTOBBIE MEPOIIPUATHS TEKYLLEr0 KOHTPOJISI U

MIPOMEKYTOUHOM arrectanuu. Gukcamus pe3yabraroB yueOHOM

JEATEeTLHOCTH TI0 TUCIUILTMHE TPOBOAUTCS B JICHB 3a4eTa IPH
JUYHOM MPUCYTCTBUU CTY/ICHTA.

N B cooTBeTCcTBHU
He3aqTeH0: Be.III/I‘-II/IHa peI/ITI/IHI‘a 06yqafomeroc;1 10 JUCITUITJINHC ¢ I 2 5 2 6
0...59 %. Ecnu cTyneHT He comIaceH ¢ OIIEHKOM, MOJIy4YEHHOU 0 T

[Tomoxxenus
pe3ym,TaTaM TCKyIJ_IeI‘ 0 KOHTpOJISI, CTYI[GHT HpOXO,[[I/IT MCpOHpI/ISITI/Ie

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB




Ne KM

Komnerennun Pesynbrarsl 00yueHus

3HaEeT: BOBMOXKHOCTH TUIIOBOM MH(GOPMAIIMOHHON CUCTEMBI HA OCHOBE
MUKPOKOHTPOJUIEPOB; MIPEIMETHYIO 00JIaCTh aBTOMATU3allMN CUCTEM Ha
OCHOBE MUKPOKOHTPOJJIEPOB; UHCTPYMEHTHI U METO/IbI aHAJIN3a
TpeOOBaHUI NPEABABIAEMBIX K CUCTEME Ha OCHOBE

K4 MUKPOKOHTPOJIJIEPOB; apXUTEKTYPY, YCTPOUCTBO U (bYHKI_II/IOHI/IpOBUaHI/Ie IAAAAAANAD
BbIUUCJIUTCIIbHBIX CUCTEM Ha OCHOBC MUKPOKOHTPOJUICPOB, YCTPOUCTBO
1 GYHKIIMOHUPOBAHUE COBPEMEHHBIX HH(POPMALIMOHHBIX CUCTEM Ha
OCHOBE MUKPOKOHTPOJIJIEPOB; COBPEMEHHBIE CTaHIAPTHI
WH(GOPMAITMOHHOTO B3aUMOJICHCTBUS CHCTEM Ha OCHOBE

MUKPOKOHTPOJIJIEPOB

'YMeEeT: aHAIIM3UPOBATh UCXOAHYIO TOKYMEHTALUIO IS IPOCKTUPYEMBIX
[1K-4 YCTPOMCTB Ha OCHOBE MUKPOKOHTPOJUIEPOB; pa3padarbiBaTh JOKYMEHTHI [HHHH [HHH [+
IS TIPOEKTUPYEMBIX YCTPONCTB HA OCHOBE MUKPOKOHTPOJLIEPOB

lMeeT npakTUYECKH OMBIT: aHaIN3a (PYHKIMOHAJIBHBIX U
He()yHKIIMOHAJIbHBIX TPEOOBAHUN K TPOEKTUPYEMOI MH(POPMALIMOHHON
CHCTEME Ha OCHOBE MUKPOKOHTPOJUIEPOB; pa3paboTKH crieru(puKanug
[1K-4 (oKkyMeHTHpOBaHKE) TpeOOBaHUMN K IPOEKTUPYeMOU nHOpMaMOHHON [+HHHH [HHH [+
CHCTEME Ha OCHOBE MUKPOKOHTPOJUIEPOB; MPOBEPKHU (BepuUKALIHS)
TpeOOBaHUI K IPOEKTUPYyEMON HH(POPMAIIMOHHOH crcTeMe Ha OCHOBE
MUKPOKOHTPOJIJIEPOB

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeToAMYEeCKOEe 1 HH(OPMAIIMOHHOE OOecniedeHue TUCIUIITIMHBI

ITeyaTHas yd4eOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
He nipenycmorpena

0) OononHumMenbHaAs IUMmepamypa:
He npenycmotpena

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANbL NO OUCYUNTUHE, UMerowuecs: 8 bubiuomexe:
1. Kypuan "Paguo"
2. XKypuan "HaHo- u MUKpOCUCTEMHAs TEXHHKA"

2) MemoouuecKkue ykazanus 0is CImyO0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1. HIIII «Yurex-IIpopu» — MukpokoHTposuiepsl — JIaboparopHbIit
MPaKTUKYM
2. HIIII «Yurex-IIpodu» — Untepdericsl nepudepuitHbIX yCTPOMCTB —
YnpasiieHUE CTEHI0M
3. 3amanue mo KypcoBoMy mnpoektupoBanuio mo MIIC kad. 9BM
4.  HIII «Yurex-IIpodu» — MUKpPOKOHTpOIIIEPHI — YTIpaBlIeHHUE CTEHIOM
5. HIII «Yurex-IIpodpu» — MukpokonTposiepsl — Teopus

U3 HUX: yuebHO-Memoouueckoe obecneuerue camocmoamenbHoU pabomol cmyoeHma:
1. HIIII «Yurex-IIpodu» — UnTepdetic nepudepuitHpIX yCTPOUCTB —
VYhpasneHue CTEHI0M
2. 3apganue no kypcoBomy npoektupoBanuto no MIIC kad. 9BM



3.

HIIT «Yurex-IIpobu» — MukpokoHTposuiepsl — Teopus

JJIeKTPOHHASAA Y4eOHO-MeTOANYeCKAs JOKYMEHTAIlUs

HaunmenoBanue
No Bux peeypeas | bubnumorpaduueckoe onrcanue
JTUTEPATYPBI AIIEKTPOHHOHN
dopme
DJIEKTPOHHO-
OubIMoTeUHas Esctudees A.B. Mukpokontpoiuiepst AVR cemeiictBa Mega.
OcHoBHas " "
1 Teparypa crucTeMa PyxoBojcTBo nonb3oBarens M3narenscto "JIMK Ilpecc” 2010,
W31aTeIILCTBA 592 c. https://e.lanbook.com/reader/book/60968/
Jlanb
ICKTPOHHO- Topraes C.H., Tpury6 M.B., Mycopos U.C., YUeptuxuna /I.C.
OubIMoTeYHas
b OcHoBHas cHCTeMa [IpakTHdeckoe pyKoBOJICTBO MO porpammupoBanuio STM-
nmuTeparypa . MUKPOKOHTPOJUIEpOB: yueOHoe mocoodue TIIY, 2015, 111 c.
Mo https://e.lanbook.com/reader/book/82855/
2§g§;?)¥:§§;ﬂ bapanos, B.H. [Ipumenenne mukpokonTposepoB AVR: cxemsl,
3 JlonotHUTEIBHAS cHCTeMa AJTOPUTMBI, IPOTPAMMBI. [ DJIEKTPOHHBIN pecypc] : yueol.
TUTEpATypa I — nocobue — Inextpon. naH. — M. : JIMK Ilpecc, 2010. — 288
Mo c. http://e.lanbook.com/book/60980
EKTPOHHO- Konuenkos, B. . CemelicTBo MukpokoHTposuiepos STM32.
e [IporpammupoBanue U IpuMeHeHue : yueoHoe nocodue / B. 1.
4 JlononHuTeNbHAS cHCTeMa Konuenkos, B. H. CkakynoB. — Bonrorpan : BonrI'TV, 2015.
ureparypa M3aTeNLCTEA — 78 ¢c. — ISBN 978-5-9948-2007-0. — Texkcr :
Tans PIIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-OMOINOTEUHAsS CUCTEMA.
https://e.lanbook.com/book/157224

[lepedeHb UCTIONB3YEMOTO TPOTPAMMHOTO O0ECIICUEHMS:

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

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U MH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -Texakcnept(31.12.2022)

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHue 1 CIUITHHbI

No OcHoBHOE 000py/I0BaHKE, CTEH b, MAKETHI, KOMITBIOTEpHAS TEXHUKA,
Bun 3anaruit a I_l MPeIyCTaHOBICHHOE MPOTpaMMHOE 00ecTIedeH e, UCTIONb3yeMOoe s
Y- Pa3JIMYHBIX BUJIOB 3aHITHI
240
Jlexknuu [IPOEKTOP
(30)
JlaGopatopubie |802 [cTeHBI, KOMIIBIOTEPHAS TEXHUKA, IPEIYCTAHOBICHHOE MPOTPAMMHOE
3aHATHS (306) |oOecnieuenue




