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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,

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,
HpopMamOHHO-aHAIMTHYECKAE CHCTEMBI B
DKOHOMUKE U YIIPABIICHUU,

AHanuTHKa HH)OPMAIIMOHHBIX CHCTEM,
[Tpou3BOACTBEHHAS IPAKTUKA (TEXHOJIOTHYECKas,
MMPOEKTHO-TEXHOJIOTHYECKas) (6 ceMecTp)

TpC6OBaHI/IH K «BXOJIHBIM)» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[&HHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOIMNX AUCIUIIINH

JlucuurirmHa

TpeboBanus

AHaNMTHKa HHOPMALIMOHHBIX CHCTEM

3HAET: UHCTPYMEHTBI U METO/IbI BBISIBICHMUS
TpeOOBaHUIl; METOIMKH ONMCAHUS U
MOZIETTUPOBAHUSI OU3HEC-TIPOLIECCOB, CPENICTBA
MOJIEIUPOBAHUS OU3HEC-IIPOLIECCOB YMEET:
[IPOBOAUTH AHKETUPOBAHUE; IIPOBOIUTD
WHTEPBBIOMPOBAHNE; aHAJIN3UPOBATH UCXOIHYIO
TTOKyMEHTAIUIO; pa3padaTbIBaTh JOKyMEHTHI MimeeT
MPAKTUYECKHUM ONBIT: COOP TaHHBIX O 3arpocax u
NOTPEeOHOCTAX 3aKa3uynKa IPUMEHUTENBHO K
MH(GOPMAIIMOHHBIM CUCTEMaM; JOKYMEHTHPOBaHHE
COOpaHHBIX JAaHHBIX B COOTBETCTBHHU C
[perIIaMEeHTaMH OpraHu3alnun

MHpopMalmOHHO-aHAIMTHYECKHUE CHCTEMBI B
DKOHOMHUKE U YIIPABICHUHU

3HAeT: yCTPOICTBO U QYHKIIMOHUPOBAHUE
COBPEMEHHBIX MH()OPMAIIMOHHBIX CUCTEM YMEET:
POBEPSATH (BEpUPULUPOBATH ) APXUTEKTYPY
UH(POPMAILMOHHBIX cucTeM VmeeT nmpakTuyecKuit
OIIBIT: COIVIACOBAHUE apXUTEKTYPHOU
cneuruKanuy HHHOPMALIMOHHBIX CUCTEM C
3alHTEPECOBAHHBIMU CTOPOHAMU

CxemorexHuka 9BM u annaparypa nepcoHaJIbHbIX
KOMITbIOTEPOB

3HaeT: MpUHIKI PabOTHI, CBOKWCTBA, YCIOBHO-
rpaduyeckre 0003HaYECHUS, TapaMeTPhbl
AIIapaTHbIX 2JIEMEHTOB U KOMIIOHEHTOB YMEET:
OIIPEAEIIATH alllapaTHbIE HEUCIIPABHOCTH U
yCTpaHATh UX MIMeeT NpakTU4eCKHU OIBIT: IIOUCKA
HEUCIPABHOCTEHN MPOCTBIX ANNAPATHBIX CPEACTB
BBIUHCIIUTEIbHON TEXHUKU

[Ipou3BoACTBEHHAS TPAKTHKA (TEXHOIOTHYECKas,
[IPOEKTHO-TEXHOJIOrn4uecKas) (6 cemectp)

3HaeT: MHCTPYMEHTHI M METOJIbI TPOCKTHUPOBAHUS
APXUTEKTYPbl HH(HOPMAITMOHHBIX CUCTEM,
WHCTPYMEHTHI M METO/IbI COTJIACOBAHMSI TPEOOBAHUH
K MH(OPMAIIMOHHBIM CHCTEMaM, YCTPOUCTBO U
(YHKIIMOHUPOBAHUE COBPEMEHHBIX
MHGOPMAIIMOHHBIX CUCTEM YMEET: IPOEKTUPOBATh
APXUTEKTYPY WH(OPMAITMOHHON CHCTEMBI,
pa3pabarbIBaTh JOKYMEHTBI; IPOBOIUTH
Mpe3eHTaINH, pa3padbaThiBaTh JOKYMEHTHI;
MPOBOIUTH NIPe3eHTauuu Mimeet npakTuyeckuii
OTIBIT: COTTIACOBaHUS apXUTEKTYPHOU
crienrdukanuy HHOOPMAITMOHHONW CHCTEMBI C
3alHTEPECOBAHHBIMU CTOPOHAMH, 3aIpoca
OTIOTHUTEIHHOU HH(POPMAITUK TI0 TPEOOBAHUSAM K
UH(POPMAIIMOHHBIM CHCTEMaM, cOOpa JaHHBIX O

3ampocax M MOTPEOHOCTSIX 3aKa34HKa




NPUMEHHUTEIHHO K HH)OPMAIIMOHHBIM CHCTEMaM

4. O0béM 1 BUABI YUeOHOI1 padoThI

OO6m1ast TpyA0€MKOCTh JUCHUIUIMHBI cocTaBiseT 5 3.e., 180 4., 32,75 .

KOHTAKTHOU paboThI

Pacnpenenenue
Bcero [0 ceMecTpaM B yacax
Bun yue6HO# paboThI
4acoB Homep cemectpa
9 10
O6mast Tpy10EMKOCTh AUCIIUTUIMHBI 180 72 108
AyoumopHvie 3auamusi: 20 8 12
Jlexuuu (JI) 8 4 4
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WITN) IPYTHE BHUIBI 0 0 0
aynuTopHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 12 4 8
Camocmosmenvuas paboma (CPC) 147,25 59,75 87,5
BrinonHeHne ceMecTpoBOTO 3aJaHus 19,25 0 19.25
[ToaroroBka k 3a4ety 20 20 0
[Tonck TeXHUYECKON JOKYMEHTAIIMH HA UCTIONIb3yEeMbIE B 9.75 975 0
1a00paTOPUN MUKPOKOHTPOJLIEPHI ’
[ToxnroTroBka Kk 3amure JIabOpaToOpHBIX paboT 62 30 32
IlonroroBka K sK3aMeHy 36,25 0 36.25
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalMs 12,75 4,25 8,5
Bun koHTpos (3a4eT, aud.3a4et, IK3aMeH) - 3a4er 9K3aMeH
5. ConeprkaHue TUCHMIIMHBI
No O0beM ayIUTOPHBIX 3aHITHI
pasz[_ena HaumenoBanue pa3aenoB AUCIUIIIINHBI 110 BUJaM B 9acax
Beero |JI| II3 | JIP
[ [pUHIIUIIBI TOCTPOCHUS MUKPOTIPOIIECCOPOB U
1 |MHKpOTPOIIECCPHBIX CUCTEM, APXUTEKTYpa U HHTEPPEHCHI 1 1| 0 0
MUKPOKOHTPOJLIIEPOB
2 |M3yuenne mukpokoHTposuiepa ATmegal6 7 31 0 4
3 |MByueHne MUKpOKOHTposuiepoB STM32 12 0 8
5.1. Jlekuuu
Ne Ne Koa-
HanMeHnoBanue nin KpaTkoe Coaep>KaHue JIEKIIMOHHOTO 3aHATHUS BO
NeKuujpasaena 4ACOR

Pa3BuTHE CXeMOTEXHUKHU, TOBBIIICHUE CTETICHH UHTETPAIlUUd MUKPOCXEM,
pa3paboTKu MEePBBIX MUKPOMPOIIeCCOPOB. MUKpOIpoIeccop Kak
CXEMOTEXHUUECKOE YCTPOUCTBO. OCHOBHBIE AJIEMEHTHI MUKPOIIPOLIECCOPOB.
1 1  |ApxuTekTypa nocTpoeHus BerauciauTeabHbix cucreM ®on-Helimana. ['apBapackas | 1
APXUTEKTYpa MOCTPOCHHS BRIUUCITUTENBHBIX cucTeM. [locnenoBarenbHOCTh
BBITIOJTHEHHS KOMaH] MUKporpoieccopom. Konseiiepusanusi, ee THIIbI,
nocTonHCTBA U HegocTaTku. CKOpOoCcTh paboThl MUKpOIIpoIieccopa, hakTopsl, Ha




Hee iustromue. [loctpoenne u paboTra CHCTEMHOMN IIHHBI.
MukpokoHTposuieps! pupmbl Atmel cepun mega Ha npumepe ATmegal6.

1 2 |ApxuTeKTypa, BBIBO/bI, IPOrpaMMHasi MOJI€Tb, 0COOEHHOCTH, OpraHU3aus 0,25
namsTi. BeTpoennslie ycrpoiicTBa. PaboTa ¢ mopramMu BBOJa-BhIBOAA.
CucreMa npepblBaHnil. YCIOBHS BOZHUKHOBEHUS NIPEpbIBaHN. BHemHue

1 2 |mpepbiBaHMs. Peructpel ynpasieHust BHEIIHUMHU pepbiBaHusMU. @opmupoBanue | 0,25
[IPOrPaMMHOTO KOJIa C Y4ETOM NPEPHIBAHUM.

1 2 |AUIL ITopter ALIL. IlpepreiBanust AL Peructpsr ynpasnenus AL 0,25

1 ) Tatimepsl cuetuuku 0, 1, 2. [TopTel TaliMepoB. [IpepbiBanus TaiiMmepoB. Peructpel 0.25
YIIPABJICHUS. ’

2 2 |Pabora c xxuakokpucrammueckum aucreeM WHI1604A. 1

) ’ ANTropUTMBI pabOThI ¢ MATPUYHOM KJIaBUATYypOil. ANTOpUTM pabOThI 0.5
CEMHUCErMEHTHOTO UHUKATOPA. ’

) ) CunxponHo-acunxpoHHbIi npuemonepenatuuk (USART). [Topter USART. 0.5
[IpepsiBanust USART. Peructpst ynpasinenus USART. ’
Tatimepbi-cueTunku STM32F100. [IIupoTHO-UMITyIbCHAST MOIYJISIIIUSA HA MX

3 3 |ocHoBe., VIX pexxuMbl paboThI, yIpaBIsAIOLINE PETUCTPHI, PopMaTsl yrpasistomux | 0,5
KOMaHJI.

Pexomenaamuu o popmupoBanuto curaania CbPOC. Cucrtema npepbeiBaHui

3 3 STM32F100. Bctpoennast sHEproue3aBucumMast JaHHbIX NamATb. CHHXPOHHO- 0.5
ACHHXPOHHBIN npuemornepenarduk. Opranuzanys nepeaadn JaHHbeix. Pasmep ’
NepesaBacMoro Kajapa.

3 3 ALIIT STM32F100: pesxumbl pabOThl, YIPABISIOIINE PETUCTPHI, (hOpMaThI 0.5
YIIPABJISTIONINX KOMaH]I. ’

3 3 MuxkpokonTpoiuieps! pupmel STMicroelectronics Ha mpumepe STM32F100. 0.5
ApPXUTEKTYpa, BBIBOJIbI, IPOIPaMMHAsi MOJIENIb, 0COOEHHOCTH. ’

4 3 OcoOeHHOCTH pa3paboTKH nporpamm Juist MukpokonTposepa STM32F100 Ha 1
S3bIKAX MAIIMHHOTO U BBICOKOTO YPOBHEN
Bcerpoennsie nntepdeiics! ans ooMena nanabiMu nio crangapram SPI, 12C, RS-

4 3 232, USB. Cuctema komang STM32F100, mporpamMmmupoBanue Ha AccemOinepe u 1
OTJaJIKa Ha IPOrPaMMHOM CUMYJISITOPE U alllapaTHOM 3MyJsiTope. BHyTpucxemHoe
nporpaMMupoBanue. Betpoennslii otnanounsiil uatepdeiic JTAG.

5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI
He nipenycmoTpensl
5.3. JIaGopaTtopHbIe padoThI
Kozn-

Ne Ne .

HaunmeHoBaHue Wiu KpaTKoe coziepkaHue 1a00paTopHON paboThI BO
3aHATHA|pa3eNna)
4acoB

1 2 |JTaboparopnas pabora Nel: [TopTsl BBOZa-BbIBOIa MUKpOKOHTpoiuiepa ATmegal6| 1

| 2 [JlabopartopHas pabora Ne2: [IpepriBanust MukpokoHTposiepa ATmegal6 1

) ) JIaGoparopHas pabota Ne3: JluHamMHuecKue MpoLecchl B MUKPOKOHTPOJLIEpax A 1
B3alMOZCHCTBUS C NIOJIb30BATEIIEM.

JlaboparopHas pabora Ned: YnpapieHUE KUIKOKPUCTATUTAYECKUM

2 2  |3HAKOCHUHTE3HUPYIOIIMM UHIUKATOPOM CPEICTBAMU MUKPOKOHTpPOJIIEpa 1
ATmegal6
JIP No5.1: Ananranus naboparopHoii paboTsl Ne2 mukpokoHTpoiepa ATmegal6

3 3 1
1 MUKpokoHTposuiepa STM32F100

3 3 JIP Ne5.2: Anantanus mabopatopHoit paboTsl Ne3 mukpokoHTposuiepa ATmegal6 | 1




111 MUKpoKoHTposuiepa STM32F100

JIP Ne5.3: Ananranus nadoparopHoii pabotsl Ne4 mukpoxoHTposuiepa ATmegal6
U1t MUKpOKOHTposepa STM32F100

JlaGopatopHoit paboTsl Ne6: [TocTpoeHue npocTeifiiei cucTeMbl
aBTOMAaTHYECKOIO peryianupoBaHus Ha MuKpokoHTposuiepe STM32F100.

CemectpoBoe 3amanue Nel: [IpoekTrpoBaHue IEKTPOHHOTO YCTPOIMCTBA MO
BapHaHTy MUKpoKoHTposuiepe STM32F100.

6 3 |[Ipumenenune mukpoxonrposiepa STM32F100 B BKP crynenros.

5.4. CamocrosiTesqibHasi padoTa CTyIeHTA

Brimonuenue CPC

Criucok nuTeparypsl (¢ yKazaHHEeM
[Monsun CPC pas3zernos, maB, CTpaHuIl) / cchuika Ha  [CemecTp

pecypc

Koi-
BO
JacoB

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

BolnosHeHNE ceMECTPOBOTO 3aJaHUs 10

19,25

EBctudeen A.B. MukpokonTposiepst AVR
cemMeiictBa Mega. PykoBoacTBO
nonb3oBarens M3narensctBo "MK Ilpecc"
2010, 592 c.

[lonroroBka k 3adery

20

EBctudees A.B. Mukpokontposuiepsl AVR
ceMelictBa Mega. PykoBoacTBo
nosib3oBarens M3narensctso "MK Ilpecc"
2010, 592 c.

[IonCK TEXHUYECKOM TOKYMEHTAllUK Ha
MCTIONIb3yeMble B 1a00paTopuu
MUKPOKOHTPOJUIEPHI

9,75

Esctudeer A.B. Mukpokontposiepsr AVR
ceMelictBa Mega. PykoBoacTBo
nonb3oBareinst MznarensctBo "JIMK Ilpecc"
2010, 592 c.

IloATroTOBKA K 3allIUTe HaGOpaTopHBIX pa60T

30

Topraes C.H., Tpury6 M.B., Mycopos U.C.,
Ueptuxuna J1.C. [Ipaktuueckoe
[PYKOBOJICTBO 110 ITporpaMMupoBanuio STM-
MHUKPOKOHTPOJUIEPOB: yueOHOE Tocodue
TIIY, 2015, 111 c. HIII «Yutex-IIpodu» —
MUKpPOKOHTpOJIIEPHI — Teopust

[ToaroroBka K 3amure J1a00paTopHbIX padoT 10

32

Topraes C.H., Tpuryo M.B., Mycopos 1.C.,
Uepruxuna J1.C. [Ipaktuueckoe
PYKOBOZICTBO I10 IPOrpaMmMupoBanmio STM-
MUKPOKOHTPOJIJIEPOB: yueOHOe ocodue
TITY, 2015, 111 c. HIIIT «Yurex-ITpodu» —
MUuKpoKOHTpOsuIepsl — Teopus

[lonroToBKa K 3K3aMEHY 10

36,25

6. DoHJ OLIEHOYHBIX CPEACTB IJId IPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

NMPOMEKYTOYHOM aTTecTAllUN

KonTposnb kauecTBa 0CBOE€HUsI 00pa30BaTEIbHON MPOrPAMMBI OCYIIECTBIISIETCS B

cootBeTcTBUH ¢ [lonoxxeHnem o 6aNIbHO-PEUTUHTOBOM CUCTEME OILIECHUBAHUS PE3YJIbTATOB

y4eOHOH JESITeIbHOCTH 00y4arOIINXCS.




6.1. KouTpoabusie meponpusitusa (KM)

Haspanue -
Ne | Ce- Bun Makc. THIBa-
KOHTPOJIBHOTO Bec [Mopsnox Haumcenus 6aIoB
KM|mectp| koHTpOIS P — Oamt eTcs B
[TA
2 Oajula - MOCTaHOBKA 3aJauu st
BbITIOTHEHU JIP 1 HacTpoiika
JlaGopaTopnas pabota pexiMa padoTh!
: MUKPOKOHTPOJLIEPA;
Texymui Nel: Hoprsi BBOZE- 4 Oasuta - IeMOHCTpaIUs peIIeHHON
1 9 BBIBOJIA 1 10 3aueT
KOHTPOJIb 3a/1a49M, HCTIPABIICHUE KOJIa 10
MUKPOKOHTpOJLIIEpa .
ATmegal6 PEKOMEH/IalIMK TIPEI01aBaTeIs;
2 6anna - ohopMIICHHE OTYETa;
2 Oajuia - OTBETHI HA BOMIPOCHI O
maboparopHoii paboTe.
2 Oajula - MOCTaHOBKA 3aJauu JJIs
BbITIOTHEHUs JIP 1 HacTpoiika
pexuMa padboThbl
JlaboparopHas paborta MUKPOKOHTPOJLIEPA;
2| 9 Texymni Ne2: [IpepbiBanust 11 10 4 Oajuta - 1eMOHCTpaLUs PELICHHON saucT
KOHTPOJIb MUKPOKOHTPOJLIEPA 3a/1auu, UCTIPaBJICHHUE KOJa 10
ATmegal6 [PEKOMEH/IAIUU TTPEIOIABATENS;
2 Oayna - ohopMIIEHHE OTUCTA;
2 Oajuia - OTBETHI HA BOIIPOCHI 1O
nmaboparopHoii paboTe.
2 Gaiia - MOCTAaHOBKA 3a7a4M JUIs
BbITIOTHEHUA JIP 1 HacTpoiika
JlaGopaTopnas pabota pexuMa paboThI
No3: Jlunamuueckue MUKPOKOHTPOJIEPA;
3 9 Texymui MPOLECCHI B 11 10 4 Gaia - 1eMOHCTpaIUs PEIICHHOM aer
KOHTPOJIb |MHKPOKOHTPOJUIEpAX AJIs 3a/1au, UCIPABIEHHUE KOJA I10
B3aMMOJICHCTBHUS C [PEKOMEHAINU [TPETIo/IaBaTeNs;
MOJIb30BATEIIEM. 2 Oasuta - ohopMIICHHE OTYETA;
2 Gaiia - OTBETHI Ha BOIIPOCHI 110
nmaboparopHoii paboTe.
2 Oajula - MOCTAaHOBKA 3aa4d IS
JlaGopatopnas pabota BeImosiHeHus JIP u HacTpoiika
Ned: Ynpasnenue pexxuma paboThl
KHUJIKOKPUCTAIIINYECKUM MUKPOKOHTPOJLIEPA;
4 9 Texymuii | 3HaKOCHHTE3UPYIOLIUM 11 10 4 Gasa - IEMOHCTpPALUS PEIICHHON ater
KOHTPOJIb UHINKAaTOpPOM 3a/1auu, UCTIpaBIeHHE KOJa 10
cpelncTBaMu [PEKOMEHIAINH TTPETIOIaBaTENs,;
MHUKPOKOHTpOJLIEpa 2 Oamna - ohopMIIeHHE OTUETA;
ATmegal6 2 GaJia - OTBETHI Ha BOIIPOCHI 110
nmabopaTopHoOit padore.
3ayeTHas paboTa MPOBOAUTCS B
nuceMeHHoM popme. CTyneHTy
BBIZIACTCSI OWJIET, COIEepKAIITII 2
IIpome- BOIIPOCOB U3 MEPEYHSI KOHTPOJIBbHBIX
5 9 | *xyrouHas 3auer - | 10 [BompocoB Kk pa3zaeinam 3a4eT
arTecTanus nUCIUIUTMHBL. Ha BhIonHeHue

pabothl oTBOAMTCS | yac.
[IpenonaBarens npoBepsieT

BBINIOJIHEHHYIO pa0oTy U NPU




HEO0OXOTUMOCTH 3a/1aeT
YTOUHSIOIIHE BOTPOCHI.

OTBETHI Ha KaX bl BOIIPOC
OLICHUBAIOTCS MO MATUOAITEHOM
cucTeMe.

5 6aJuIoB - MPABUIIBHBIA OTBET;
4 Oasuta - mpaBUIIBLHBINA OTBET C
HE3HAYUTEIbHBIMU HETOYHOCTSAMU
VTN YITYIEHUSIMU;

3 Oasia - MpaBUIILHBIN OTBET C
HE3HAYUTEILHBIMU OIINOKAMU;
2 0aJjia - OTBET C OIIMOKAMHU;

1 Gain - OTBET ¢ TPYOBIMH
OIINOKAMH;

(0 GasIOB - HEBEPHBIN OTBET.

JIP No5: Apanrarus
nabopaTopHOU paboTHI
Ne2 MukpokoHTpoIEepa
ATmegal 6 nis
MHUKPOKOHTPOJLIIEPA
STM32F100; AnanTtamus
nabopaTopHON pabOTHI

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

4 Gasa - TeMOHCTpaIUs PEIICHHON

Texymuii | Ne3 MUKpOKOHTpoOIIIEpa
10 Y P P p 30 [3amaum, ucrpaBiIeHUE KOJa IO PK3aMEH
KOHTpPOJIb ATmegal 6 ans
PEKOMEH/IAIUY TIPETIOIaBaTeNs;
MHUKPOKOHTpOILITEpA 2 Oasuta - ohopMIICHHE OTUETA;
STM32F100; Anmanramnus p ’
. 2 Gana - OTBETHI Ha BOIIPOCHI 110
nabopaTopHOU pabOTHI o
nmabopaTopHoii padore.
Ne4 mMukpokoHTpoIIEpa N .
11 KOKI0M U3 Tpex yacteit JIP
ATmegal 6 nis
MUKPOKOHTPOJLIIEPA
STM32F100
2 Oasa - MOCTaHOBKA 3a1aud JTst
N BbINIOIHEHUA JIP 1 HacTpoiika
JlabopaTtopHoii paboThI
pexurmMa padboThl
Ne6: [TocTpoenune
N MUKPOKOHTPOJLIEPA;
Texyuui MPOCTCHLICH CHCTEMBT 4 Gasa - IeMOHCTpaIUs PEIICHHOM
10 Y ABTOMAaTHUYECKOTO 10 P P PK3aMEH
KOHTPOJIb 3a/1auu, UCTIpaBJIeHHE KOa 10
peryaupoBaHus Ha
[PEKOMEHIAIMH TTPETIOIaBaTEIS
MHEPOKOHTPOTICPE 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 pexunma paboTsl
Nel: ITpoexTupoBanue MHUKPOKOHTPOJLIEPA;
10 Texymui 3JIEKTPOHHOTO 10 4 Gaia - TeMOHCTpAIUs PEIICHHON S K3AMEH
KOHTPOJb |yCTPOWCTBA MO BAPHAHTY 3a/1auu, UCTIPaBJICHHE KOJa TI0
MUKPOKOHTpPOJLIIEpE PEKOMEHIAIUY TIPETIOIaBaTeNs;
STM32F100. 2 Oasuta - ohopMIICHHE OTYETA;
2 Gansa - OTBETHI Ha BOIIPOCHI 110
CEMeCTpPOBOI pabore.
DK3aMeHaIMOHHAas paboTa
[Tpome- [MPOBOJUTCS B MUCBMEHHOU (popMme.
P DK3aMeHaIMOHHAS POBOX bop
10 | xytouHas aGoTa 15 |Crynenty BbiIaeTcs OUIIET, PK3aMEH
arTecTanus p cozeprKaluii 3 Borpoca u3

nepeuns. Ha BeimosnineHne paboTsl




CHCTCMC.

WU YITYLIEHUSIMY;

1 Gain - OTBET ¢ TPYOBIMH
OIINOKAMH;

orBoguTcs 1 yac. [IpenonaBarens
[IPOBEPSIET BBHIIOJIHEHHYIO paboTy.
OTBETHI Ha KaX bl BOIIPOC
OLICHUBAIOTCS MO MATUOAITEHOM

5 6aJuIoB - MPABUIIBHBIA OTBET;
4 Gasa - MpaBUWIBHBINA OTBET C
HE3HAYUTEIbHBIMU HETOYHOCTSAMU

3 Oasia - MpaBUIILHBIN OTBET C

HC3HAYUTCIIbHBIMU OH_II/I6KaMI/I;
2 0aJjia - OTBET C OIIMOKAMHU;

(0 GasIOB - HEBEPHBIN OTBET.

10| 10

bonyc -

He Oonee 15 0asios;
ITomaya 3a4BKH Ha

koHKypc YMHUK. koHKypc YMHUK;

. 15
[Ty6nukanus crareit mo

TEME NUCHUITJINHBI.

3aIIUTE;

5 6amoB - 3a KaXJIy10 CTaTbio, HO
10 6amioB - 3a ojauy 3asiBKU Ha
15 6anioB - 3a BBIXOJ 3asIBKU B

¢unan konkypca YMHUK,
[OJITOTOBKA MPE3EHTALUHN K OUHOU

OK3aMCH|

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLlCHUBAHUSA

Bun
MPOMEKYTOUHON
aTTecTaluu

[Tpouenypa npoBeneHus

Kpurepun
OLICHUBAHUS

OK3aMCH

[Ipu onleHUBaHUM PE3yABTATOB YUEOHOM AESITEIBHOCTH
00ydaromierocs mo JUCIUILIANHE UCTIONb3YyeTCs 0allIbHO-
pPEUTHHTOBast CUCTEMA OICHUBAHUS PE3yAbTaTOB YIeOHOM

nesitepHOCTH oOyuaromuxcs (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 OIICHOK 32 KOHTPOJILHO-
PEUTHHIOBBIE MEPOMPUATHUS TEKYIIEro KOHTPOIsL. OTINYHO:
Benunuuna peiitunra oOyyaromierocs mo gucuuruimae 85...100 %.
Xopormro: Benmnunna peiiTiHTa 00yJaronierocs rmno AUCIUIUTHHE
75...84 %.YnosnerBopurenbHO: BennunHa peiitunra
obydaromerocs o pucuuruinae 60...74 %. HeynoBneTBOpUTENIbHO:
Benunuuna peiitunra oOyuaromnierocs mo gucuuruiuge 0...59 %.
Ecnu cTyieHT He comTaceH ¢ OIEHKOM, TOJIyYEHHOU 10
pe3yJibTaTaM TEKYIIEr0 KOHTPOJIsA, CTYACHT MPOXOJUT MEPOIIPUSTHE
MPOMEKYTOYHOU aTTeCTalluy B BUJIE TECTUPOBaHUs. TecTHpoBaHHe
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-PEUTUHIOBBIE MEPOTIPUATHUS TEKYILETO KOHTPOJIS U
MIPOMEKYTOUHOM arrectanuu. Gukcamus pe3yabraroB yueOHOM
JESTEIbHOCTH 10 AUCLUHUIUIMHE TPOBOIUTCSA B J€Hb dK3aMeHa MpU
JUYHOM MPUCYTCTBUU CTY/ICHTA.

B cooTBeTCTBUM
cmm. 2.5,2.6
[lonoxxenus

3a4CT

[Ipu orieHMBaHUH PE3YIBTATOB YUEOHOU NESTEIBHOCTH
00ydaromierocs mo JUCIUILIAHE UCTIONB3yeTCs 0alIbHO-
pPEUTHHIOBasE CUCTEMA OIEHUBAHMS PE3YIbTaTOB YIEOHOM

B cooTBeTCTBUH
cm. 2.5,2.6
[lonoxxenus




nesitenbHOCTH oOydaromuxcs (ITonoxenne o BPC yTBepxxaeHo
npuka3om pekropa ot 24.05.2019 . Ne 179, B penakuuu npukasa
pekropa ot 10.03.2022 r.No 25-13/09). OueHka 3a TUCIUTLIUHY
dbopMupyeTcsi Ha OCHOBE MOJIYYEHHBIX OLIEHOK 32 KOHTPOJIbHO-
PEUTHUHTOBBIE MEPOTIPUATHS TEKYILIETO KOHTPOJISI. 3aU4TEHO:
Benmnuunna pelitunra obyvatomerocs mo gucrumiaae 60...100 %.
Hezauteno: BenuunHa peiiTuHra 00y4aromerocs mo JUCIUILTHHE
0...59 %. Ecnu cTyeHT He comIaceH ¢ OIIEHKOM, MOJIy4YEHHOU 0
pe3yJibTaTaM TEKYIIEr0 KOHTPOJIsA, CTYACHT MPOXOJUT MEPOIIPUSTHE
MIPOMEKYTOYHOU aTTeCTalluy B BUJIE TECTUPOBaHUs. TecTHpoOBaHHe
npoBoautcs B cucteme edu.susu.ru. Tect cogepxut 20 BOpocos.
Ha Brinonnenue Tecra naerca 30 muHyT. B 3TOM ciydae orieHka 3a
JUCHUIUITMHY PACCUUTHIBAECTCS HA OCHOBE MOJTYUYEHHBIX OLIEHOK 3a
KOHTPOJIBbHO-PEUTUHIOBbIE MEPOTIPUATHUS TEKYILETO KOHTPOJIS U
MIPOMEKYTOUHOM arrectauu. Gukcamus pe3yabraroB yueOHOM
JeSITEIbHOCTH 10 AUCLIUILIMHE MPOBOAUTCA B JIEHb 3a4eTa Mpu
JTUYHOM MPUCYTCTBUU CTY/ICHTA.

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

KommereHmun

Pesynbrarsl 00yueHus

Ne KM

10

[1K-4

3HAET: BO3MOXKHOCTH TUIIOBOM MH(OPMAIIMOHHONH MUKPOITPOIIECCOPHOI
CUCTCMBbI; MPCAMCTHYIO 06JIaCTb ABTOMAaTU3alluu MHUKPOIIPOLCCCOPHBIX
CHCTEM; HHCTPYMEHTHI K METO/IbI aHaJIn3a TPeOOBaHUH MPEeAbABIIEMbIX
K MUKPOIIPOIIECCOPHOU CUCTEME; APXUTEKTYPY, YCTPONCTBO U
(GYHKIIMOHUPOBAHUE BBIYUCIUTEIBHBIX MUKPOIPOIIECCOPHBIX CUCTEM;
YCTPOWCTBO U (PYHKIIMOHUPOBAHNE COBPEMEHHBIX MH(OPMAIIMOHHBIX
MUKPOIIPOIIECCOPHBIX CUCTEM; COBPEMEHHBIE CTaHIAPTHI
WH(POPMALIMOHHOTO B3aUMOAEHUCTBUS MUKPOIIPOLIECCOPHBIX CUCTEM;
OCHOBBI TEOPHH CUCTEM M CUCTEMHOTO aHaIH3a

[1K-4

'YMeeT: aHAIM3UPOBATh UCXOAHYIO TOKYMEHTALUIO ISl TPOEKTUPYEMBIX
MHUKPOIPOIIECCOPHBIX CUCTEM; pa3padaThIBaTh JOKYMEHTHI IS
MTPOEKTUPYEMBIX MUKPOIIPOIIECCOPHBIX CUCTEM

[1K-4

MmMeeT mpakTHYEeCKHA OTBIT: aHaNn3a ()YHKIIMOHAIBHBIX U
HEe(YHKLIHMOHAIBHBIX TPEOOBAaHUM K MPOEKTUPYEMOM HHPOPMALTMOHHON
MUKPOITPOIIECCOPHOM CUCTEME; Pa3padOTKH CeIU(pUKAIIII
(TOKyMEHTHpOBaHKE) TPeOOBaHHH K IPOEKTUPYEMOM HH(POPMALIMOHHON
MUKPOIIPOLIECCOPHON CUCTEME; MPOBEPKH (BepUPHUKaIs) TpeOOBaHUH K
POEKTHPYEeMON HHPOPMAITMOHHONW MUKPOIPOLIECCOPHON CHCTEME

Tumnosslie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeToAMYEeCKOEe 1 HH(OPMAIIMOHHOE O0ecniedeHue TUCIMIITIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:

He nipenycmorpena

6) OononHumMenbHaAs IUMmepamypa:

He mpenycmotpena

6) ome4yecme€eHHble U 30py6€9fCHbl€ IHCYPHAJIbL NO aucuunﬂuﬂe, umerouiuecs 6 oubnuomexe:




l.
2.

Kypnan "Paguo"
Kypnan "HaHo- 1 MUKpOCUCTEMHAs1 TEXHUKA"

2) mMemoouyecKue yKazanusl 0jisi CMyOeHmos8 N0 0C80CHUI0 OUCYUNTIUHDL.
HITIT «Yuarex-ITpodu» — MukpoxounTposuiepsl — JlaboparopHbii

1.

IIPaKTUKYM

2.
3.
4.
3.

HIIIT «Yutex-IIpodu» — MUKpOKOHTpOILIEPH] — YIIpaBlIeHUE CTEHIOM
HIIII «Yurex-ITpodu» — MukpokonTposiepsl — Teopust

3aganue o KypcoBomy rnpoektupoBanuio mo MIIC kad. 9BM

HIII «Yurex-ITpodu» — MaTEepdeiics nepudepuitHpIX yCTPOHUCTB —
YrpasiieHUE CTEHI0M

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
HIIIT «Yurex-ITpodu» — MuxpokonTposuiepsl — Teopus

3ananue 1o Kypcoomy npoekrupopanuio mo MIIC kad. 9BM
HIII «Yurex-ITpodum» — MaTepdeiics nepudepuitHbix yCTPONUCTB —
YnpaBiieHHUE CTEHI0M

l.
2.
3.

BHCKTPOHHaH yqe6H0-MeTozmquKaﬂ HOKYMECHTaAIlUA

HanmenoBanue
Ne Buz beeypea s | bubnuorpagpuueckoe onrcanue
JUTEPaTyphbl NIEKTPOHHOMN
dbopme
9bC EBctudees A.B. MukpokonTpoiiepsl AVR cemeiictBa Mega.
OcHoBHas " "
1 TeDATYDA N30aTelILCTBA PykoBoacTBo nonb3oBarens M3garensctso "JIMK Ilpecc" 2010,
patyp Jlanb 592 c. https://e.lanbook.com/reader/book/60968/
Topraes C.H., Tpury6 M.B., Mycopos U.C., Yeptuxuna /I.C.
ObC
OcHoBHast [IpakTHueckoe pyKOBOJICTBO IO MporpammupoBanuio STM-
2 M3aTeIbCTBA )
ureparypa Tams MHUKPOKOHTpOJLIepoB: yuebHoe nocodue TITY, 2015, 111 c.
https://e.lanbook.com/reader/book/82855/
3EC bapanos, B.H. [Ipumenenne MukpokoHTposuiepoB AVR: cxemsl,
3 JlonoaHUTENbHAS S ATeILCTE QITOPUTMBI, IPOTPaMMBL. [ DNEKTPOHHBIHN pecypc] : yuel.
TUTEpaTypa Haib nocobue — DnekTpoH. gaH. — M. : JIMK Ilpecc, 2010. — 288
c. http://e.lanbook.com/book/60980
Konuenkos, B. 1. CemelicTBO MUKpOKOHTpOJIepoB STM32.
SEC [IporpammupoBanue u npuMeHeHue : yaueoHoe nocoodue / B. U.
4 JlonoHUTEIBHAS I Konuenkos, B. H. CkakyHnoB. — Bonrorpan : BoarI' TV, 2015. —
MTepaTypa .H;I[-IB 78 ¢. — ISBN 978-5-9948-2007-0. — TekcT : 31eKTpOHHBIH //

JIaHb : SIEKTPOHHO-OMOIHOTEYHAsI CHCTEMA.
https://e.lanbook.com/book/157224

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecreueHM:

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

[Tepedenp ncmonb3yeMbpIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

1. -Texakcnept(04.02.2024)




8. MarepunajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

No OcHoBHOE 000pyIOBaHKE, CTEHBI, MAKETHI, KOMITBIOTEPHAs TEXHUKA,
Bun 3angaTuit a I_l MPEyCTaHOBICHHOE POTPaMMHOE 00eCIIeUeHHE, UCTIONb3yeMOe s
YA pPa3IMYHBIX BUIOB 3aHITUH
240
Jlexuuu [IPOEKTOP
(36)
Jlabopartopubie (802 |cTeHIbI, KOMIIBIOTEPHAS] TEXHHKA, IIPETyCTAHOBICHHOE MTPOrPaMMHOE
3aHATUSA (36) |obGecnieueHue




