MuHob6pHaykun Poccum
SEAEPA/IbHOE FOCYAAPCTBEHHOE BIOAXETHOE OBPA3OBATE/IbHOE YYPEXAEHUE BbICLLEFO OGPA3OBAHUA
«BOPOHEXCKWUI rOCYAAPCTBEHHbINA YHUBEPCUTET»
(®re0Y BO «BrY»)
YTBEPXAAIO
3aBeayrowmin kKadbeapon
Bopucos Amutpuin HUKonaesmny
Kadeapa nHdopmaLMOHHbIX CUCTEM
10.04.2024
PABOYAA MPOTPAMMA YYEEHOW AUCLUMN/IUHDI

51.B.[1B.05.02 NpumeHeHne MUKPOKOHTPOANEPOB B TEXHO/IOTUU UHTEPHET BeLLen

1. Koa 1 HaumeHOBaHUWe HanpaB/ieHUA NOAroTOBKM/cneymManbHOCTH:
02.04.01 MaTtemaTurKa U KOMMbIOTEPHbIE HAaYKK

2. MNpodwunb nogrotosku/cneunanmnsaumsa:

KomnbtoTepHOe MOAENNPOBAHNE U UCKYCCTBEHHbIA UHTENNEKT
3. KeannduKauua (creneHb) BbINyCKHUKA:

MarucTpaTtypa

4. ®opma obyueHus:

OyHan

5. Kadeppa, otBeualowan 3a peannsauuio gUCLUNIUHDI:
Kadeapa MHGOPMaLMOHHbBIX CUCTEM

6. CocraButenu nporpammbi:

CaBunHKoB AHApen KOpbesuy, 4.T.H., Nnpodeccop

7. PeKomeHAaoOBaHa:

pekomeHgoBaHa HMC ®KH 05.03.2024, npotokon Ne 5

8. YuebHbiii roa;:

2025-2026

9.Lllenn 1 3agaum yuebHOM AUCLUMNINHDI:

Llenb: dopmmupoBaHmne HeobxoaMMbIX KOMNETeHUMI ana 3GPEKTUBHOrO MCNOAb30BaHNA
MWUKPOKOHTPO/IZIEPOB B TEXHO/IOTUAX MHTEPHETA BeLlel

3afaum yyebHOM ANCUMUNANHDI:

®  PaAcCMOTPETb BO3MOXHOCTU COBPEMEHHbIX MUKPOKOHTPO/IIEPOB B TEXHONOMMAX MHTEPHETA Belleit

®  paccCMOTPEeTb MeToAbl NoNyYeHUn M 06paboTKM M3MepPeHUn GU3NYECKUX BEIMUMH C UCMOb30BaHUEM
MWUKPOKOHTPOIEPOB

®  paccMOTPeTb MOAXoAbl K peannsaumm KOMMYHUKaLMOHHbIX MPOTOKO/I0B MHTEPHETA BeLlell C UCNo/b30BaHWeM
MWUKPOKOHTPOIEPOB

®  paccMOTPeTb MOAX0Abl K PeLleHuIo 3a4a4 aBTOMaTUYECKOrO PeryiMpoBaHuUs C UCMO/b30BaHUEM
MWUKPOKOHTPONIEPOB

10. MecTo yue6HOM gucuunNInHbI B CTPYKType OON:

YyebHaa AncumMnInHa OTHOCUTCA K YacTu 610Ka b1, dopmmnpyemont y4acTHMKamMM 0bpasoBaTesibHbIX OTHOLEHUIA



11. NnaHupyembie pe3ynbTaTtbl 06yueHna no gucunnamHe/moaynio (3HaHUA, YyMEHUA, HABbIKKM),COOTHECEHHbIE C
nAaHMpyemMbiMM pe3yibTaTamMmu OCBOeHUA 06pa3oBaTenbHO NporpamMmmbl (KOMNETEHUUAMMU BbINYCKHUKOB) U

UHAUKATOPaMU UX AO0CTUXKEHUA:

Kopa v Ha3BaHue

Kog v Ha3BaHWe UHAMKaTopa

3HaHUA, YMEHUSA, HaBbIKK

KOMMNeTeHLUMn KOMNeTeHLMn
MK-1 CnocobeH MNK-1.1 Obnagaet 3HaeT BO3MOXHOCTU COBPEMEHHbIX
LEMOHCTPMPOBATb dyHOAMEHTaNbHbIMMK MWKPOKOHTPO/I/IEPOB B YCTPOMCTBAX MHTEPHETA

dyHOAMEHTaIbHble 3HAHUA
MaTEMaTUYECKMX U
eCTeCTBEHHbIX HayK,
NPorpaMmmMmnpPoBaHUS U
MHOOPMALLMOHHbIX
TEXHOJIOTUNA.

3HAHUAMM, NONYYEHHbIMU B
06/1aCT MaTeMaTUYECKUX U
(nnun) ectecTBEHHbIX HAYK,
NpPOrpamMmmMmMpoBaHua n
NHPOPMALMOHHbIX
TEXHONOMNI

Bellei, OCHOBHbIE KOMMYHWKALMOHHbIE
NPOTOKO/Ibl MHTEPHETA BELLEel U MeToAbl UX
peannsaumm c UCnosb3oBaHMEM
MWKPOKOHTPO/1/1IEePOB, OCHOBHbIE aIFTOPUTMbl
cucTeM ynpas/ieHUa M aBTOMaTUYECKOro
peryanpoBaHma U MeTobl UX peanmsaumm c
MCMOo/Ib30BaHWEM MUKPOKOHTPONNEPOB

MK-1 CnocobeH
OEeMOHCTPUPOBaATb
dyHAAMeHTabHble 3HaHUSA
MaTeEMaTUYECKMX U
€CTeCTBEHHbIX HayK,
NpPOrpamMmmMmnpoBaHmUA K
MHPOPMALLMOHHbIX
TEXHOMOTUN.

MK-1.2 YmeeT HaxoauTb,
dopmynmMpoBaTh 1 peLaTtb
CTaHAapTHbIe 3343a4M B
COBCTBEHHOM HAay4YHO-
nccneaoBaTeIbCKoM
AeAatenbHoCcTN B 061acTn
NPOrpamMmmMmMpoBaHuUsA
MHPOPMALLMOHHbIX
TEXHOI0MUN

YmeeT HaxoguTb 3G deKTUBHOE NPUMEHEHNE
MWUKPOKOHTPO/IZIEPOB B NPOrpaMMHO-annapaTHbIx
pelweHnax 418 MHTepHeTa BeLen

MK-8 CnocobeH co3aaBathb 1
nccnesoBaTtb HOBblE
MaTemaTuyeckme Moaenu B
eCcTecTBeHHbIX HayKax,
NPOMbILWIEHHOCTUN 1 BU3Hece,
C Yy4€TOM BO3MOXKHOCTEN
COBPEMEHHBbIX
NHPOPMALLUOHHbIX
TEXHOJIOTUN,
NpPOrpamMmmMmnpoBaHmUs
KOMMbIOTEPHOM TEXHUKM

MK-8.1 3HaeT OCHOBHble
MeTObl MPOEKTUPOBAHNA U
npou13BoACTBa
NPOrpamMHOro npoayKTa,
MPMHUMMbI NOCTPOEHUS,
CTPYKTYpPbI U NpUeMbl paboTbl
C UHCTPYMEHTaIbHbIMM
cpeacTeamu,
NoAAePKMBaOLLUMM
co3gaHue NporpaMmHbIX
NPOAYKTOB U MNPOrPaMMHbIX
KOMMNEKCOB, UX
COMPOBOXKAEHUSA,
aAMUHUCTPUPOBAHUA U
pa3BuUTKA (3BOSIIOLLMN)

3HaeT OCHOBHbIE BO3MOMKHOCTHU
WMHCTPYMEHTa/IbHbIX CPEACTB A1 Pa3paboTKu
BCTPOEHHOrO NporpammHoro obecneyeHuns
MWKPOKOHTPONNEPOB

MK-8 CnocobeH co3aaBatb 1
nccnenoBaTth HOBblE
MaTemaTuMyeckue moaenu B
eCTeCTBEHHbIX HayKax,
NPOMbILLIIEHHOCTU U BU3Hece,
C yYETOM BO3MOKHOCTEN
COBPEMEHHDbIX
MHPOPMALMOHHbIX
TEXHOJIOTUN,
NpPorpaMmmMmnpoBaHUA U1
KOMMbIOTEPHOM TEXHUKM

MK-8.2 YmeeT ncnonb3osatb
METO/bl MPOEKTUPOBAHMUA U
npou3BoACTBa
NPOrpamMmMHOro NPoAyKTa,
NPUHLMMbI NOCTPOEHMS,
CTPYKTYPbI U NpUembl paboTbl
C UIHCTPYMEHTaNIbHbIMU
cpeacTBamu,
noAnepPHUBaOLLMMM
co3aHu1e NPorpaMmHOro
npoAyKTa

YMeeT Ucnonb3oBaTb MHCTPYMEHTa/IbHbIE
CPeAcTBa U U3MepuTesibHble NPMBopbI A8
pa3paboTKM 1 OTNAZAKN BCTPOEHHOTO
nporpammHoro obecnevyeHus
MUKPOKOHTPONEPOB




Koa v Ha3BaHue
KOmMeTeHummn

Ko, v HasBaHWe nHaMKaTopa
KomneTeHuun

3HaHWA, yMEHUsA, HaBbIKM

MK-8 CnocobeH co3aaBathb 1
nccnesoBaTtb HOBblE
MaTeMaTUYEeCKME MOAENN B
eCTeCTBEHHbIX HayKax,
NPOMbILLIIEHHOCTU U BU3Hece,
C y4eTOM BO3MOXKHOCTEMN
COBPEMEHHbIX
MHPOPMALMOHHBIX
TEXHO/IOTUN,
NPorpaMmmMmnpPoBaHUS U
KOMMbIOTEPHON TEXHUKM

MK-8.3 meeT npakTU4ecKkmi
ONbIT NPUMEHEHMA
YKa3aHHbIX Bbille METOA,0B U
TEXHOIOTUN

MmeeT npaKkTMYecKkunin onbIT pa3paboTku u
OTNafKMN BCTPOEHHOTO NPOrPamMmMHOro
obecneyeHna MMKPOKOHTPO//1IEPOB A/1A
nporpammHo-annapaTtHbIX pelleHns B obnactm
MHTEpPHETa BeLLel

12. O6bem gUCUMNAUHDI B 3a4ETHbIX eguHuuax/yac:

3/108

dopma NpomeXKyTOYHOI aTTecTauuu:

3ay4eT Cc oUeHKoMn

13. TpyaoemKocTb no BuAam yuebHoit paboTbl

Bug, yuebHoli paboTbl Cemectp 4 Bcero
AyauTOpHbIE 3aHATUA 42 42
J1IeKUMOHHble 3aHATUA 14 14
MpakTnyeckne 3aHATUA 0 0
JTabopaTtopHble 3aHATUA 28 28
CamocToaTenbHas pabota 66 66
KypcoBas pabota 0 0
lMpomexyToyHada aTTecTauma 0 0
Yacbl Ha KOHTPO/b 0 0
Bcero 108 108
13.1. CopeprKaHue AUCLUUNIUHDI
I'I/I'I HanmeHoBaHMe pasaena Cop,epmaHme pasgena Peanmaau,vm pasgena aucumnnanHbl C NTOMOLWbIO
ANCUUNAUHDI ANCUMNAUHDI OHMalH-Kypca, YMK
1. lekuuun
1.1 Bo3morKHOCTH BbluMcanTenbHoe aapo https://edu.vsu.ru/course/view.php?id=17571

COBPEMEHHbIX
MUKPOKOHTPO/1EPOB B
YCTPOMCTBAX MHTEpPHETA
Belen

COBPEMEHHbIX
MUKPOKOHTPO/IN1IEPOB,
BCTPOEHHOEe
nepudepuiiHoe
obopyaoBaHue
COBPEMEHHbIX
MUKPOKOHTPO/I/IEPOB,
BCTPOEHHbIE MEXaHU3MbI
CHUKEHUA
sHepronoTpebieHus,
TUMMWYHbIE 334a4M,
peliaemble
MUKPOKOHTPO/I/Iepamu B
cUCTEMaxX MHTEPEHTA
BeLemn




n/n

HaumeHoBaHue pasgena

CopneprkaHune pasgena

Peanusauns pasgena AUCUUNANHBI C MOMOLLbIO

ONCUUNINHDBI ONCUUMNUHDI OHNaMH-Kypca, IYMK
1.2 Peanusauua Modbus, LIN, CAN, 1- https://edu.vsu.ru/course/view.php?id=17571
KOMMYHMKALMOHHbIX Wire, 6ecnpoBoaHas
MPOTOKO/I0B UHTEPHETA nepegava faHHbIX
Belen
1.3 Cuctembl aBToMatnyeckoro | MonyueHune n obpabotka | https://edu.vsu.ru/course/view.php?id=17571

perysmpoBaHus ¢
MCMO/Ib30BaHNEM
MMKPOKOHTPO/IEPOB

n3mepeHnin GUsnYecKmx
BE/IMYNH, MeANaHHbIN
dunbTp, cKONb3ALLEE
cpegHee (SMA, WMA,
EMA), dunbTp KanmaHa,
NUAa-perynatop

2. NpaKtuyeckue
3aHATUA

3.
NabopaTtopHble
pabotbi

3.1

PaboTa c npoTtokonom 1-
Wire

NHnumanusauma un
nepuoanyeckoe
nosy4yeHue AaHHbIX
n3mepeHua
TemnepaTypbl C
undpoBOro gatymKka
Tvna DS18B20

https://edu.vsu.ru/course/view.php?id=17571

3.2

Peanusauua npotokona
Modbus RTU Ha
MUKPOKOHTpOAIEpe
cemeicrea STM32

Peanunsauua
0606uieHHOM
NoALepPKKN GYHKLUMIA:
1 - yTeHue 3HaYEHNI 13
HECKOJ/IbKMX PErncTpoB
¢dnaros (Read Coil
Status)

2 - YyTEeHUWEe 3HAYEHMUI 13
HECKOJIbKUX
[AMCKPETHbIX BXOA0B
(Read Discrete Inputs)
3 - YyTeHMWe 3HaYeHUI 13
HECKOJ/IbKMX PEerncTpoB
XpaHeHua (Read Holding
Registers)

4 - yTeHWe 3Ha4YeHul 13
HECKOJ/IbKMX PEerMcTpoB
BBoaa (Read Input
Registers)

https://edu.vsu.ru/course/view.php?id=17571

3.3

Peanunsauua NUA-
perynatopa Ha
MUKPOKOHTpONIepe
cemelictBa STM32

MNopaep»kaHue
33aHHOrO 3HAYeHUA
TemnepaTypbl 3a cyeT
ynpasneHnua LLNM

https://edu.vsu.ru/course/view.php?id=17571




n/n

HaumeHoBaHue pasgena

CopneprkaHune pasgena

Peanusauns pasgena AUCUUNANHBI C MOMOLLbIO

ONCUUNINHDBI ONCUUMNUHDI OHNaMH-Kypca, IYMK
3.4 Peanusauma komnnekcHoro | Peanusauma https://edu.vsu.ru/course/view.php?id=17571
YCTPOMCTBA AR UHTEPHETa YHUBeEpCcabHOro

ycTpoWncTtea And

Bellen Ha

MUKPOKOHTpONEpe WHTEepHeTa BelLlel C

cemeticrea STM32 noaAep kKo npoTokona
Modbus,
OCYLLLeCTBAAOLLErO

MHOTOKaHa/bHbIN
KOHTPO/Ib MapameTposB U
MHOTrOKaHanbHoe
ynpasnieHue
UCNONHUTENIbHBIMM
ycTpoicTBamm
Pa3/IM4YHOrO TMNA, B TOM
yucne ¢ peanunsaumen
aBTOMaTUYECKUX
YHKUMI ynpaBaeHuns

13.2. Tembl (pa3gennbl) AUCLUNAUHDI U BUAbI 3AHATUIA

Ne HanmeHoBaHue Tembl (pas3gena) JleKuMOHHble MpakTnueckme JNlabopaTopHble CamocroATenbHan Bcero
n/n 3aHATMA 3aHATMA 3aHATMA paboTta
1 BO3MOXHOCTM COBPEMEHHbIX 2 4 6
MWKPOKOHTPONIEPOB B YCTPOMCTBAX
MHTEpHETa Bellein
2 Peannsauma KOMMYHUKALMOHHbIX 8 16 24
NPOTOKON0B MHTEPHETA BeLLel
3 Cuctembl aBTOMATUYECKOTO 4 8 12
peryaMpoBaHuA ¢ UCNONb30BaHNEM
MMWKPOKOHTPO/INEPOB
4 PaboTa c npotokonom 1-Wire 4 6 10
5 Peanusauwma npotokona Modbus RTU 8 10 18
Ha MUKPOKOHTPO/I/Iepe ceMeliCTBa
STM32
6 Peanusauua NMN-perynatopa Ha 6 10 16
MWKPOKOHTPON/IEpE CEMENCTBA
STM32
7 Peannsayma KomnaekcHoro 10 12 22
YCTPOICTBA ANA MHTePHEeTa Belel Ha
MWKPOKOHTPOI/IEpe CEMENCTBA
STM32
14 0 28 66 108

14. MetoguuecKkue ykasaHua ana o6yyaloWwmxca no 0CBOEHUIO AUCLMNANHDI

OuncumnavHa TpebyeT paboThbl ¢ dpaitiamu-npeseHTaunAMM NEKLUIA U COOTBETCTBYIOLLMMM 1aBaMn PEKOMEHA0BAHHOM
OCHOBHOM NIMTEPATYpPbI, a TaKXKe, 0653aTe/IbHOrO BbIMOJHEHUA BCEX 1abOPaTOPHbIX 3a4aHWiA B KOMMNbIOTEPHOM Knacce.

CamocTonTelbHan paboTa NpoBOAMTCA B KOMMbIOTEPHbIX Knaccax PKH ¢ ncnonb3oBaHMEM METOAMYECKMX MaTepranos
pacrosioxeHHbIX Ha yyebHo-meToamnyeckom cepsepe PKH fs.cs.vsu.ru\library n Ha cepsepe Moodle BI'Y moodle.vsu.ru.
Bo Bpema camocToaTenibHOM paboTbl CTYAEHTbI UCNOb3YHOT 3/1EKTPOHHOOMBANOTEYHbIE CUCTEMDI, AOCTYMHbIE Ha
nopTtane 3oHanbHoW bubnnotekn BIY no agpecy www.lib.vsu.ru. Yactb 3agaHuii MoKeT ObITb BbINONHEHA BHE
ayauTOPUIA Ha AOMALLHEM KOMMblOTepe, MOC/e KONMPOBaHMUA METOAMYECKMX YKa3aHUl 1 Heobxoammoro MO ¢ yyebHo-
meTogmyeckoro cepsepa ®KH.

I'Ile MCNO/Ib30BaHUN ANCTAHUMOHHbIX o6pa303aTeanblx TEXHOOTUIN U 9/1EKTPOHHOTO 06yLIEHMﬂ BbIMO/IHATbL BCe
YKa3aHuA npenop,aBaTenef/'l, BOBpeEMA NOAKMKYATbCA K online 3aHATUAM, OTBETCTBEHHO NOAXOAUTb K 3aJaHUAM ONA
CaMOCTOATENbHOM paGOTbI.



https://edu.vsu.ru/course/view.php?id=17571

15. MepeyeHb OCHOBHOI U AONONHUTE/IbHOWU IMTEPATYpPbl, PECYPCOB UHTEPHET, HEOBX0ANUMBIX A/1A OCBOEHUS
ANCLUNAUHDI

a) OCHOBHaA nnTepaTypa:

No MCTOYHMK

n/n

1 Cepsep STM32 Education // URL: https://www.st.com/content/st_com/en/support/learning/stm32-
education/stm32-step-by-step.html

6) LONONHUTENbHAA MTepaTypa:

No MCTOYHMK

n/n

1 OdunumanbHbiii caiT FreeRTOS // URL: https://www.freertos.org/

2 CnpaBoyHuK no CMSIS-RTOS API // URL:
https://www.keil.com/pack/doc/CMSIS/RTOS/html/group_ CMSIS__ RTOS.html

B) MHPOPMaLMOHHbIE 3/1eKTPOHHO-06pa3oBaTesibHble Pecypcbi:

Ne n/n NCTOYHUK

1 Bubanoteka BIY, http://www.lib.vsu.ru

2 Cepsep yuebHo-meToanyeckmx matepuanos ®KH, \\fs.cs.vsu.ru\Library

3 O6pa3zoBaTe/ibHbIN NopTan "INeKTPOoHHbIN yHUBepcuTeT BIY", http://edu.vsu.ru

16. NepeueHb yuebHO-meTOaMUYECKOTrO 06ecneyeHnna 418 CAaMOCTOATENbHOM paboTbl

Ne n/n NCTOUYHMK
1 Cepsep yuyebHo-memoouyeckux mamepuanos ®KH, \\fs.cs.vsu.ru\Library
2 O6pazosamerbHbil mopman "InekmpoHHsIl yHusepcumem BIY", http://edu.vsu.ru

17. O6pasoBaTtenbHble TEXHONOrUU, UCNOJIb3yeMble NPU peannsauum yuebHoi AMCUNNANHDI, BKAOYasA
BUCTaHUMOHHble obpa3oBaTesnbHble TexHonoruu (40T), aneKTpoHHoe o6yueHune (30), cmewaHHoOe 0byuyeHue):

Jlekunn-Bm3yannsaLmm ¢ 4EMOHCTPaLMEN UAMOCTPATUBHBIX U rpaduUecKkux maTepuanos, aHUmaLmm, 610K-cxem
aNropuTMOB M MPUMEPOB UCXOAHOMO KOAa, AeMOHCTPaLIMEN BbINOAHEHMSA KOMaH/A, onepaLMoHHOW CUCTEMON,
nabopaTtopHble paboThbl.

Mpu peannsaummn ANCUMNANHBI MOTYT UCMO/1b30BaTbCA TEXHO/IOMMU 3/1EKTPOHHOIO 06YYEeHUs N AUCTAHLMOHHbIE
obpasoBaTe/ibHble TEXHOI0MMM Ha 6ase nopTana edu.vsu.ru, a TakxKe gpyrve 4OCTynHble pecypcbl ceTn UHTepHerT.
18. MarepuanbHo-TexHMYecKoe obecneuyeHne AUCLUNANHDI:

1 JleKUMoHHas ayauTopms, OCHaLLLEHHAA BUAEOMPOEKTOPOM.

2 KomnbloTepHblii Knacc 418 npoBeaeHus 1abopaTopHbIX 3aHATUIA, OCHALLEHHbI BUAEONPOEKTOPOM,

KomnbtoTepamm ¢ OC Windows ¢ ycTaHOBAEHHbBIMU MHCTPYMEHTaMM Pa3paboTKKM A8 MUKPOKOHTponepoB STM32
M OTNaA04YHbIMM NaaTammn Ha 6aze MCU STM32.

19. OueHouHble cpeacTBa ANA NPOBEAEHUA TeKyLel U MPOMEXKYTOUHOM aTTecTauumi

MopAaoK OLEeHKM 0CBOEHUA OGy‘-IaIOLIJ,VIMVICﬂ yLIE6HOFO maTepuana onpeaenaeTca cogepXaHmem cheayroulmx pasagenos

ONCUUNANHDI:

Ne Pasgenbl aucumnanHbl (Moaynm) Kog, Kog OueHoYHble cpeacTBa

n/n KOMMeTeHuMmn MHOMKaTopa ONA TeKkyLen
aTTecTtaumm

1 BO3MOXHOCTN COBpPEMEHHbIX MK-1 MK-1.1 CobecepoBaHue

MUKPOKOHTPO/IEPOB B YCTPOMCTBAX
MHTEpPHEeTa BeLLel

Peannsauma KOMMYHUKALUMOHHbIX
NPOTOKO/IOB UHTEPHETA BELLEN
Cucrtembl aBTOMATMYECKOrO




perysMpoBaHusa C UCMO/b30BaHMEM
MUKPOKOHTPO/1/1ePOB

2 PaboTta c npoTokonom 1-Wire MK-1 MK-1.2 NabopaTtopHas paboTa
Peanunsauma npotokona Modbus RTU Ha
MUKPOKOHTpoAepe cemelictea STM32
Peanunszauma NUA-perynatopa Ha
MUKPOKOHTpoAepe cemelictea STM32

3 PaboTta c npoTokonom 1-Wire MK-8 MK-8.1 CobecepoBaHue
Peannsaums npotokona Modbus RTU Ha
MWKPOKOHTpoNepe cemenctea STM32
Peanuzauna NNA-perynatopa Ha
MWKPOKOHTpoNepe cemenctea STM32
Peannsauma KOMnNieKCHOro ycTpoicTea
0N UHTepHeTa Belen Ha
MWKPOKOHTpoNepe cemencTea STM32

4 PaboTta c npoTokonom 1-Wire MK-8 MK-8.2 JNabopaTtopHas paboTa
Peanunsauma npotokona Modbus RTU Ha
MWKPOKOHTpOANepe cemencTtsa STM32
Peanuzauma MUA-perynatopa Ha
MWKPOKOHTpOANepe cemencTtsa STM32
Peanusauma KOMMNIEKCHOro yCTPOMCTBa
ONA MHTepHeTa Bellen Ha
MWKPOKOHTpoONepe cemencTea STM32

5 Peanunsauma KOMNIEKCHOro yCTPOMCTBA MK-8 MK-8.3 NabopaTtopHas paboTa
0N UHTepHeTa Bellen Ha

MWKPOKOHTpoONIepe cemeincTea STM32

MNpomexKyTOoYHaa aTTecTauma

®opma KOHTPOASA - 3a4eT C OLLeHKOM

OueHouHble cpeacTBa A1 NPOMEXKYTOYHON aTTecTaLmm

CobecepnoBaHue

20 TunoBble oUeHOYHbIe cCpeaCcTBa U METOAMUYECKME MaTepuasbl, onpegensiolie npoueaypbl OLLeHUBAHUA
20.1 TeKywWunii KOHTPOIb yCNEeBaeMoCTH

TeKyLLMA KOHTPO/Ib YCNEBAEMOCTHM BbINOJIHAETCA NO 1abopaTopHbIM paboTam.

Mo KaxaoM BbINONHEHHOM paboTe A0/KeH OblTb NPeAoCTaB/EH OTYET, BKAOYAIOLLMA MCXOAHbIV Kog, pa3paboTaHHbIX
Nnporpamm 1 onucaHue NoJly4eHHbIX pe3yabTatoB. Mo oTyeTy npenogasaTesib BNpase 3a4aTb AOMNOJHUTEbHbIE
BOMPOCHI A4/17 YTOYHEHMA YPOBHA NOHUMAHWNA maTepurana. /labopaTopHasa paboTa oueHMBaeTca Makcumym B 100
6annos.

MpuBeAEHHbIE HUXKE 334aHUA PEKOMEHAYETCA MCNO/b30BaTb NP NPOBEAEHNN ANATHOCTUYECKMX PAabOT A/1A OLLeHKM
OCTATOYHbIX 3HAHWUI MO AUCLUNINHE
KomneteHuus MK-1

3a4aHuA 3aKPbLITOro TMNa

1) B cucTemax MHTepHeTa Bellell MUKPOKOHTPO/IePbl MOTYT MCMO/1b30BaThCA A8

a) MamepeHns napameTpOB aHaI0rOBbIX CUTHA/I0B C UCMO/Ib30BaHWeM BCTPOoeHHbIX ALLM 1 ob6paboTka
pe3ynbTaToB U3MEpPEHMI

b) ®opmuposaHua curHanos UMM c 3agaHHbIMM NapameTpamm




2)

3)

4)

5)

6)

7)

8)

c) MonyyeHuns n 06pabOTKM AaHHbIX C LUdPOBBIX 4aTUMKOB Yepes pasindHbie uHTepdeiics! (1-wire, i’c, SPI u
Ap.)
d) YnpaBneHua ncnosHUTENbHbIMM yCTpocTBamM Yepes uuoposble nHtepdeics! (CAN, SPI, UART u ap.)
e) Bbicokonpon3BoANTENbHbIX pacnpeaeneHHbIX BbIYUCAEHUI B peasibHOM BPEMEHU
f) XpaHeHuMA BO BCTPOEHHOW SHEPrOHE3aBMUCUMOM NaMATU HObLINX 06BEMOB AAHHbBIX

NHTepdeiic i’c npeaHasHayveH ana
a) CBA3M MeXAY MHTErpasbHbIMU CXEMaMM BHYTPU 3/1EKTPOHHbIX TPMOOPOB A/1A COefUHEHUR
HU3KOCKOPOCTHbIX NepudepuitHbix KoMnoHeHToB ¢ MCU
b) Nepepaun uMdpPOBLIX AAHHBIX HA 3HAUYUTE/IbHbIE PACCTOAHMUSA B YCI0BUAX CUNBHBIX MOMEX
¢) MalKnH-MaLWMHHOIo B3aUMOAENUCTBUA MEXKAY NOABUMKHbIMU OO bEKTAMU B CUCTEMAX MHTEPHETA Bellei

Mo AnHum 1-Wire K MMKPOKOHTPOANEPY MOXHO NOAKNOUYUTD

a) JaTtumnk Temnepatypsl

b) SneKTPOHHBIN KNtoy ana ayTeHTUdMKaLMM CybbeKTa 4oCTyna

c) JaTumK BNaXKHOCTV BO34yxa

d) Agantep AnA NoAKAOYEHMA MPOMbILIEHHOTO AaTYMKa C UHTepdericom 4-20mA

MpoTtokon 1-Wire ncnonbsyetca anq

a) OpraHusauum aByHanpaBAeHHOM WWHbI A1 HU3KOCKOPOCTHOM nepesayn Heboblnx 06bemMoB AaHHbIX
MeXKay yCTPOMCTBAMM
b) Ana nepenaun BuaeonoToKa B CUCTEMAX BUAEOHAbAOAEHUSA
¢) AnAa yoaneHHoro ynpaBieHMaA C HU3KOM 3aZleprKKoW nepenayn gaHHbIX
d) Ans nepenaym sHeprum no ogHoMy Nposoay
OTMeTbTE, KaKMe 13 NePEUNC/IEHHbIX HUMKE PeLleHnin MOryT BbiTb MCMO/b30BaHbI 418 CHUXKEHUA
sHepronoTpebeHns Npu peannsaummn yCTpoiCcTBa MHTEPHETA Belllei Ha MMKPOKOHTpo/iepe

a) OTKNKOYEHME He 3a4elCTBOBaHHOW Nepudepun MUKPOKOHTPOANEpa

b) MHamunuyeckoe CHUKEHME TAaKTOBOW YacTOTbl MPOL,ECCOPa 40 MUHMMAbHO BO3MOXKHOW B 3aBUCUMOCTU OT

TeKyLen 3a4a4n
c) OTK/NOYEHME TaKTUPOBaHUSA NpoLeccopa (Mepexos B CNAWMI pexxnm) ¢ NpobyKaeHUem No npepbiBaHNAM
d) OTKkNtoYEHME NpepbiBaHWUA 1aBHOMO Talmepa onepaLMoHHON CUCTEMbI B pEXKMME NPOCTOA, Koraa Het
aKTUBHbIX 3a4au (tickless mode)
e) MNoBbilIeHMEe TAaKTOBOM YaCTOTbl MHTEPdENCOB A/1 COKPALLEHUS BpeMeH 0bMeHa
f) OTKka3 oT cemadopoB 1 MCNOIb30BaHME TO/IbKO SPIN-6/I0KMPOBOK A1 CUHXPOHM3ALLMN 334au
OTmeTbTe NPenMyLLLEeCTBa, KOTOPbIe AaeT UCMO/Ib30BaHME ONepaLMOHHOM cucTembl Npu paspaboTke MO gnn
MWKPOKOHTpO/Iepa

a) NoaaepKa MHOro3aaa4HoCTu
b) HCTpYyMEHTbI 419 CUHXPOHM3ALMM 3334 M Nepeaaum AaHHbIX MeX Ay HUMM
c) MporpammHble Talimepbl
d) 9koHOMSA NamaTH
e) MoBblWweHne NPoON3BOAUTENIbHOCTM BbIUMCIEHUIA
OTmeTbTe OCHOBHbIe HEAOCTAaTKM NpoTokona Modbus

a) He npegycmoTpeHa ayTeHTUdUKaALMA YCTPOUCTB U WMdPOBaHNE AaHHbIX

b) Beaomoe yCTpoiCcTBO HE MOXET MHULMMPOBATb Havyaslo nepeaayn

c) OrpaHMYeHHbI Habop TMNOB 1 GOPMAaTOB AAHHbIX

d) ChoxHoCTb peanusaumm
Kakune npenmyLiectsa moryT 6biTb MN0OJly4eHbl B aBBTOHOMHOM YCTPOMCTBE MHTEPHETA BeLei ¢ MMTaHuemM oT
baTapeun Npu NCNoNb30BaHUN MUKPOKOHTpoAepa TI CC1310

a) CHUMKeHMe CNOXKHOCTM M rabapuTOB YCTPOMCTBA 3a CHET BCTPOEHHOTO pagnoMmoaema



b) CywectBeHHOe CHUXeHME 3HepronoTpebaeHMsa yCTPOIMCTBA 3a CYET MCNOb30BaHMA conpoueccopa SCE

c) NoBbilWeHMEe TOYHOCTU U3MEPEHUI 38 CUET BbICOKOM paspaaHocTu ALLM

d) YckopeHue BbluMCEHMI C NAaBatoLWel TOYKOW 3a CHET UCMO/Ib30BaHUA BCTPOEHHOTO conpoLeccopa FPE
OTBeTbl Ha BONpPOCHI

Homep Bonpoca OtserT (byKBa)

a,b,c,d

a

a,b,cd

a

a,b,c

a, b

1
2
3
4
5 a,b,cd
6
7
8

a,b

3a4aHu1s OTKPbLITOro TMna

1) Kakasa makcumanbHas paspagHocTb ALM B MUKPOKOHTponnepax cemelictea STM32
2) Yemy paBHa cTaHAapTHas YacToTa TakTupoBaHua (CLK) uHTepdelica i’c? OtBet BblpasuTe B KIy,

OTBeTbl Ha BoN POCbI

Homep Bonpoca OTser
1 12
2 100

3a4aHu1sA C pa3BEPHYTbIM OTBETOM

1) OnuwuTe OCHOBHbIE NPUHLMMbLI NpoToKosa Modbus RTU
2) OnuWKTE OCHOBHbIE METOAbI CHUMKEHUS 3HEPronoTpebieHNa YyCTPOMCTBA MHTEPHETA BELLLE NPU UCMOb30BaHNU
pagnoKaHana

OTBeTbl Ha BON POCbI

Homep Bonpoca OtserT (byKBa)

1 Mpotokon Modbus RTU npeaHasHayeH 41A nepenayun AaHHbIX Mexay

3N1EKTPOHHBIMW MOAYIAMU B CUCTEMAX MPOMbILLIIEHHOW aBTOMATUKK, YMHOIO AOMA
W MHTepHeTa BeLLei. PaboTaeT No NpuMHLMNY BeAyLLMAi-BeLOMbIN, NPU 3TOM K IMHUM
Modbus RTU moryT noaxat04aTbCsa HECKOIbKO BEAO0MbIX YCTPOMCTB, pasiMyaemblx no
afpecam. Begomoe ycTpoincTBo npeacTaBneHo Kak Habop aapecyembix perncTpos,
KOTOPbIE MOXKET YNTaTb U 3aNUCbiBaTb BeayLlee YyCTPOUCTBO. PasmepHOCTb pernctpa
16 61T nan 1 61T, B 3aBUCMMOCTU OT TMMNa perucTpa. B oagHom 3anpoce MOXKHO
3anmcaTb UAM NPOYUTATb HECKOJIbKO PErncTPoB, HO BECb 06beM NepesaBaemblix
[aHHbIX JO/IKEH PAcnoaaraTbCa B O4HOM MaKeTe pasamepom He 6onee 256 OKTeTOB,
BKAtOYaA agpeca v gpyrue cny>ebHble nona. Bcero B agpecHom npocTpaHCcTBe
BE40MOrO YCTPOCTBA MOXKET BbITb 40 216 perncTpos Kaxaoro tuna. Nocpeactsom
YTEHUSA U 3aNUCK PETUCTPOB MOMXKHO NOMYYaTb AaHHbIE W YNPaBAATb BEAOMbIMU
yCTpOMCTBaMMU.

KpuTepun oueHnBaHMA LLIkana oueHok (B 6annax)

O6yualoLWwMiica NPaBUIbLHO OMMCcaNn HasHauYeHne 1 OCHOBbI OpraHM3aLum 3 6anna
npotokona Modbus RTU.




KpuTepuun oueHmBaHuA LLIkana oueHok (B 6annax)

O6yualoLWwmiica NPaBUIbLHO OMMcan HasHaYeHne 1 OCHOBbI OpraHM3aLum 2 6anna
npoTtokona Modbus RTU. OTBeT coaepUT He3HaYNTe /IbHble HETOYHOCTHU

Ob6yyalowmiica He TOYHO Onucas HasHaveHMe U OCHOBbI OpPraH13aLImm 1 6ann
npotokona Modbus RTU. OTBeT He coaepKUT rpybbixX OLMBOK Uaun

HeTOYHOCTEN

Ob6yyvatowminca He TOYHO onmncan HasHayeHMe M OCHOBbI OpraHM3aLun 0 6annos

npotokona Modbus RTU. OTBeT coaepuT rpybble owmnbKM N HETOYHOCTH

Homep Bonpoca OtserT (byKBa)

2 1. MMHMMM3aLLMA NCNONBb30BAHMA NepesaTymKa.

MepenaTunk ABAseTca Hanbosiee MOLLHbIM NOTPebuTeIeM sHepPrMm B PaaMoMOaEME,
NMO3TOMY €ro UCNo/b30BaHMe AOXKHO BbITb CBEAEHO K MUHUMYMY. [TPOTOKO/ CBA3M
[O/IKEH BK/IOYaTh NepesaTymKk Ha MMHUMaIbHOE BPeMs TOJ/IbKO Npu
Heo6X0AMMOCTM Nepeaadn HOBbIX AaHHbIX (MHOrOKpaTHOW nepeaaqn ogHUX U Tex
e AaHHbIx cneayeT usberatb).

2. Ucnonb3oBaHue gexkypHoro npuema (WOR).

B pexkume fexypHoOro npvema paboTtaeT TO/IbKO cMcTemMa 0BHapyKeHUsa npeamby bl
COO0DbLLEHNA, OCTA/IbHbIE CUCTEMbI MPUEMHMKA (CNEKEHME 33 YACcTOTOM,
LemMoayNATop, AeKoAep W T.M.) OTKNKOYEHbI, HO OHM aBTOMATUYECKM BK/IKOYALOTCA NpU
06HapyXeHUn npeambybl.

3. Micnonb3oBaHWe nprema no pacrnucaHuio.
MpUEeMHMK NONHOCTbLIO OTK/IKOUEH W BK/IKOYAETCA B PEXMME AEKYPHOro npuema
TO/IbKO BO Bpems AeMCTBMA OKHa Npuema (MpomerKyTKa BPEMEHMU, B TEYEHUE

KOTOPOro BO3MOMKHa nepegaya gaHHbIx). TpebyeTca CMHXPOHM3aLUMA YacoB BCex
B3aMMOZENCTBYHOLLMX YCTPOMCTB.

KpuTtepumn oueHmBaHuA LLIkana oueHok (B 6annax)

ObyyatoLmincs NPaBUIbHO YKa3aa OCHOBHbIE METOAbl CHUMKEHUSA 3 6anna
3HepronoTpebaeHUs Npu UCNoNb30BaHMM PasMOKaHana.

O6yyatoWwmiica NPaBUAbHO yKa3an OCHOBHbIE METOAbl CHUMNKEHUA 2 6anna
3HepronoTpebeHns Npu UCMO/Ib30BaHWUM paauoKaHana. OTeer
COLEPXNT HE3HAUYUTEIbHbIE HETOYHOCTM.

Ob6yyaloWwmiica OTMETU/ TOJIbKO OTAE/bHbIE METObl CHUMEHUA 16ann
SHepronoTpebieHna Npu MCNob3oBaHMK paduokaHana. OTeeT He
COAEPKUT rPyBbIX OLUMBOK 1 HETOUHOCTEN.

O6yualoLWmiica OTMETU/ TONIbKO OTAE/bHbIE MEeTOAbl CHUMKEHUA 0 6annos
SHepronoTpebieHna Npu MCNoAb3oBaHUK paanoKaHana. OTeeTt
COAEPKUT rpybble OLWMBKM MM HETOUHOCTY.

KomneteHuus MK-8

3a4aHunA 3aKPbLITOro TMNa

1) OTmeTbTe BepHble YTBEPKAEHMA OTHOCUTEIbHO MUKPOKOHTPONIEPOB cemelicTBa STM32L

a) MocTpoeHbl Ha OCHOBE NpoLeccopHbIx aaep cemeictsa ARM Cortex-M

b) MmetoT BCTpoOEHHbIe annapaTHble TaliMepbl C WMPOKUM Habopom BO3MOXKHOCTel (reHepaumsa LUNMM,
noaaeprkka sSHKOAEepPoB U Ap.)

c) He umetor MMU # He noaaepsKMBatoT BUPTYa IbHYHO NaMATb

d) OpreHTMpOoBaHbl Ha MUHUMaIbHOE 3HepronoTpebaeHne



2)

3)

4)

e) MIMeloT BCTPOEHHbIN paauomosem
f) OpreHTMpoBaHbI Ha MaKCMMasibHYO MPOU3BOAUTENBHOCTb

B cuctemax MHTepHeTa Belleit annapaTHbIii TallMep MUKPOKOHTPO/IJIepa MOKET BbITb MCMONb30BaH ANA

a) PopmupoBaHua curHana LLUMM ¢ nporpammumpyembiMum napameTpamu
b) UamepeHusa neprosa 1 CKBaXKHOCTM NOCAEA0BATENBHOCTM MMMNYbCOB
c) dopmupoBaHMA CUrHANOB A1A YNPABAEHUSA LWArOBbIMW ABUTaTENAMU
d) PopmmrpoBaHMA OANHOYHBIX UMMYbCOB 334aHHOM ANUTENBHOCTU

B HeKOTOpPbIX MUKPOKOHTpoAaepax cemelictea STM32 nHtepdeic UART MOXKET MMeTb annapaTHY NoAAEPHKKY
cnefyowmnx BO3MOXKHOCTEN

a) PaboTa B pexkmume LIN-LMHbI

b) YnpasneHue npuemonepenatiunkom RS-485
c) Paborta B pexknume CAN-LINHBbI

d) Paborta B pexxume USB

OTmeTbTe BepHble YTBepPXKAeHMA OTHOCUTENbHO MUKPOKOHTpoanepa Tl CC1310

a) MocTpoeH Ha ocHoBe npoueccopHoro agpa ARM Cortex-M3

b) MocTpoeH Ha ocHoBe npoueccopHoro agpa ARM Cortex-M7

c) CoLep’K1T BCTPOEHHbI PagMoMOLEM

d) CogeprK1T BCTpOEHHbI MasionoTpebasaowmii conpoueccop Ans paboTbl ¢ Aatynkamum (Sensor Controller
Engine)

e) CofepKUT BCTPOEHHbIV CONPOLECCOP A8 BbIYUCAEHMI C N1aBaAOLLLEN TOYKOM

f) Copepu1T BCTPOEHHbIE Yacbl peanbHOro BpeMeHu

5) TexHonorus LBT B pagnoKaHasie no3sonset

a) JoxKaaTbcs 0CBOOOXKAEHUA paAMOKaHana nepes Hayaom nepeaaym, Ytobbl He co3aaBaTb NOMEX APYrvm
yCTpOMCTBaM

b) JoxaaTbca ocBObOXKAEHUA pagMOKaHaNa Nepes HayaloM nepeaadm, 4Ytobbl M3bekaTb MOMEX CO CTOPOHbI
APYrUX yCTPOMCTB

C) YCTaHOBMWTb CTPOTYIO 04EpPesHOCTb Nepesayum AaHHbIX YCTPOMCTBaMM

d) MoBbicKTb 4YyBCTBUTE/IbHOCTb NPUEMHUKA

6) TexHonorna WOR B paanoKaHane MHTEpHETa Bellei No3BosiaeT

7)

8)

a) CokpaTuTb aHepronoTpebieHne yCTPOMCTBa 3a CHET BKAKOUYEHMS NMPUEMHMKA TOIbKO MPu 06HapysKeHnn
paguocurHana

b) MoBbICUTb YyBCTBUTE/IBHOCTU NPUEMHUKA

c) MoBbICMTb CKOPOCTU Nepeaaymn AaHHbIX

d) CHM3UTbL yPOBHA NOMeX ANS APYrMX YCTPONCTB

Mporpamma STM32CubeMX nossonset

a) CKoHdUryprpoBaTh BbIBOAbl MUKPOKOHTPO/I/IEpa cemeicTBa STM32c aBToOMaTUYECKMM 0BHapyKeHnem
KOHpNMKTOB

b) CKoHdpurypupoBaTh BbIBOAbI MUKPOKOHTPOIIepa cemelicTBa TI CC131x ¢ aBTOMaTUUYECKUM OBHapyKeHnem
KOHpNMKTOB

C) BKOUMTb 1 CKOHPUTYPUPOBaATL HeoBX0aMMOE NepudepuinHoe 060pyL0BaHNE MUKPOKOHTPONEPA
cemelictea STM32

d) OtnaguTb paboTy 06paboTumKa NpepbiBaHUIM Talimepa

e) CreHepupoBaTb Ko, a1a SCE MukpoKoHTpoanepa Tl CC1310

SmartRF Studio nossonsaer

a) CKoHOUTYpMpPOBaTb BCTPOEHHbIV pagMoMoaeM MUKPOKOHTpoanepa TI CC1310

b) OnTumnsuposatb paboty moayns Wi-Fi B HoyTbyKe



c) PaccumntaTb AanbHOCTb Nepeaayn AaHHbIX B pagnoKaHane

d) CkoHdurypuposaTb Sensor Controller Engine mnkpokoHTponnepa Tl CC1310

e) CKoHpurypuposaTb moaynb Bluetooth mobunbHoro TenedpoHa

OTBeTbl Ha BoN POCbI

Homep Bonpoca

OtserT (byKBa)

a,b,cd

a,b,cd

a, b

a,cd,f

a, b

1
2
3
4
5
6
7
8

3a4aHuUs OTKPLITOro TMna

1) Kakas paspsgHocTtb y ALM B coctaBe SCE mUKpokoHTpoanepa TI CC1310

2) C nomoLbio BCTPOEHHOIO TaiMepa MMKPOKOHTpO/Iepa HeobxoamMmo peannsosats LLUMM ana ynpasneHus

APKOCTbIO Namnbl. TpebyeTca obecneynTs He meHee 100 ypoBHeR SPKOCTM OT HY1€BOW (BbIKNHOYEHO) A0

MaKCMMaibHOM NpK YacToTe mepuaHnin He Huxke 400 Iy, Kakas MUHMMa/IbHaA YacToTa TaKTUPOBAHMA Tanmepa

[0/1KHa 6bITb Mcnonb3oBaHa? OTBET BbIPa3nuTb B Kuaorepuax (Kry,).

OTBeTbl Ha BON POCbI

Homep Bonpoca OTser
1 12
2 40

3a4aHusA C pa3BEPHYTbIM OTBETOM

1) OnuwuTe noaxoabl K peannsaumm NporpaMmHONM 3aLuUTbl OT Apebe3ra KOHTAKTOB MPY NOAK/IOUYEHUM K

MUKPOKOHTPOAN/IEPY KHOMOK N KOHTAKTHbLIX 4aT4NKOB

2) OnuwuTe TUNOBYIO MOAENb UCNOb30BaHMA conpoueccopa Sensor Controller Engine (SCE) mnkpokoHTposinepa Tl

CC1310 anAa cHUKeHKUA sHepronoTpebaeHns

OTBeTbl Ha BoON POCbI

Homep Bonpoca

OtserT (byKBa)

1

[pebesr — HEKOHTPOIMPYEMOE Cly4aliHOe MHOFOKPaTHOE 3aMblKaHKe-pasMbiKaHne
KOHTAKTOB MNPpW M3MEHEHMM COCTOAHNE MEXaHMYECKOTo nepekatoyatens. pebesr
KOHTaKTOB Hab/1l04aeTca y NoAasaaoero 60/blWLNHCTBA MeXaHUYECKMX
nepeknoyaTenen, Kpome pPTyTHbIX U HEKOTOPbIX TUMOB NepekKaYaTeneii co
CABMMKHbBIMM KOHTaKTaMu, HanpuMep, rasieTHbIX nepexatodatenei. AaMTenbHoOCTb
Apebesra KOHTAKTOB 3aBMCUT OT KOHCTPYKL MU U rabapuToB Nnepektoyatens u ana
TUMNWUYHBIX NepeKAoYaTeIei B yCTPOWCTBAX MHTEPHETA BeLLell COCTAaBASET HECKOIbKO
MUAAUCERYHA,. MPY MOAKNHOHYEHMM KOHTAaKTHOMO AAaTUMKa, KHOMKM UK
nepeknoyaTensa K BXO4Y MUKPOKOHTPO/Iepa, U3-3a Apebesra Npu Kaxaom
cpabaTblBaHUM AaTUMKA UAN KHOMKKM ByaeT GUKCUMPOBATLCA MHOMECTBEHHOE
nepeKknoYeHme, YTo NpUBEAET K HEKOPPEKTHOI paboTe ycTpoicTea.

MpY UCNOb30BaHUM MUKPOKOHTPOIIEPA 3aLuTa OT Apebesra KOHTAaKTOB MOXKeT
6bITb peasiM3oBaHa NPoOrpammHo, 6e3 yCI0XKHEHMS annapaTHOM YacTu YCTPOMCTBa.
CyliecTByeT ABa OCHOBHbIX MOAX0Aa K peannsaumm nporpaMmMmHON 3aLmTbl OT




Apebesra KOHTAKTOB:

1) oTNI0XeHHasA NPOBepKa COCTOAHMUA KOHTAKTa;

2) HenpepbIBHbIN MOHUTOPUHT COCTOSIHUA KOHTaKTa A0 3aBepLleHns NepexoaHoro
npouecca (apebesra).

B 060mx cnyyasnx coCTosAHWE KOHTaKTe onpeaenseTca B nporpamme LONOSHUTENbHOM
b6yneBcKoOW NepeMeHHON BMeCTO NPAMOro YTeHus ¢ pernctpa seoga GPIO.

Ha Bxoae GPIO, K KOTOpOMY NOAKNIOUYEH KOHTAKTHbIM AATUMK, HACTPAUBAETCA PEKUM
3anpoca BHELIHWX NpepbiBaHUI Mo Nl0OOMY N3MEHEHUIO YPOBHA CUrHana.

Mpu nepsom nogxoae npv BO3HMKHOBEHUM npepbiBaHnA EXTI no kaHany
NOAKNIOYEHNA NepeKIoYaTeNA 3anycKkaeTca O4HOKPATHbIN Talimep ¢ TalMayTom
O/IMTENbHOCTBIO HECKO/IbKO MUJIJIUCEKYHA, HO 3aBe40OMO NPEBOCXOAALLMM
ANUTEeNbHOCTb Apebesra KOHTAKTOB UCMOAb3yeMOoro nepekatoyaTtens. Ha spems
BbIAEPKKM Taimepa npepbiBaHue EXTI no KaHany nepeknoyaTens MackupyeTcs.
Mocne cpabaTbiBaHNA Talimepa HOBOE 3HAYeHMe NepPeMeHHON COCTOAHMA KOHTaKTa
yCTaHaB/IMBaETCA MO COCTOAHMIO perncTpa Beoga GPIO, dnar 3anpoca npepbiBaHUA
ouunLLaeTcs (CKopee Bcero, oH bbia ycTaHOB/EH U3-3a Apebesra) n npepbliBaHUA
CHOBA pa3peLatoTca. Tak Kak BblAepKKa Talimepa M3mepaeTca MUAIUCEKYHAAMM,
LenecoobpasHo NUCMoAb30BaATh MPOrPaMMHbIA TalMmep.

Mpu BTOpOM Nnoaxoae npy BO3HMKHOBEHUM npepbiBaHmAa EXTI no kaHany
NOAKNOYEHNA MEePEKOYATENA 3aMYyCKAETCA NEePUOAMYECKUI TaliMep C NepUOLOM
nopagka 10-100 mKc, Tak 4Tobbl AAnTeNbHOCTL Apebesra cocTaBnana 6ol nopaaka 10
nepuoaoB Tanmepa. MpepbiBaHusa EXTI no KaHany NOAKNOYEHUS AATYMKA
mackupytoTca. Mpm Kaxkaom cpabaTtbiBaHMM Taimepa 13 pernctpa seoaa GPIO
CYMTBIBAETCA COCTOAHME NepeKNtoYaTeNAa U CPaBHUBAETCA C NpeAblAyLLINM
COCTOSIHMEM, Ha NPOLLIOM Nepuoge Tarimepa. Ecam nonydyeHHoe coctoaHMe Takoe
e, Kak 1 bbIa10 Ha Npeablaylliem nepuose, To NPoBEPKa NonaraeTca ycnewHon. Mpu
3TOM NOACYMUTBLIBAETCA YMC/O YCMELHbIX MPOBePOK. ECn cocToaHMe KOHTaKTa
M3MEHMNOCh, TO CHETUYMK YCMNELIHbIX NPOBEPOK oumnLlaeTca. Ecam cyeTumnK yenewwHbix
NMPOBEPOK JOCTUT MOPOroBOro 3HavyeHua, obbl4HO 3-7, To Taimep OCTaHaB/MBaeTCs,

OKpYy)KatoLLen cpeabl.

dnar 3anpoca npepbiBaHKA oumLLaeTca (CKopee Bcero, oH b6bia ycTaHOBNAEH M3-3a

Apebesra) v npepbiBaHUA CHOBA pa3speluatoTca. MepemeHHan COCTOAHMUA KOHTaKTa
yCTaHaB/AMBaeTCA NO pe3y/ibTaTy nocieaHein npoBepku. NMocKonbKy neprog, Talimepa
B 3ToM cnocobe cocTaBaseT meHee 1 mc, TpebyeTca 3a4eicTBOBATL annapaTHbIi

TaliMep, YTO MOXKHO OTHECTU K HeA0CTaTKaM AaHHOMO NOAX0A4a, MOCKObKY YMCNO
annapaTHbIX TaMMepPOB MUKPOKOHTPONEPa OrpaHMyeHo. C 4pyroi CTOPOHbI AaHHbI
aNrOPUTM MMEeT MEHbLLYIO IATEHTHOCTb M aBTOMaTHYeCKu npucnocabameaercs K
M3MEHEHUIO NPOAOMKUTENBHOCTU Apebesra, Hanpumep, n3-03a U3MEHEHUS YCN0BUIA

Kputepun oueHnBaHms

LLIkana oueHokK (B Bannax)

O6yqa+ou.|,m31c;| TOYHO U OOCTAaTOYHO NOJZIHO ONKNCaN BO3MOXHble pelleHnA
peannsaumnm I'IpOI'paMMHOVI 3auunTbl OT ,u,pe6e3ra KOHTaKTOB

3 banna

O6yqa+ou.|,m31cn AO0CTAaTOYHO NMOJZIHO OMNMCazl BO3MOXHble pelleHna
peannsaumnm HpOFpaMMHOVI 3anTbl OT ,u,pe6e3ra KOHTaKTOB. OTBET
COAEPHKUT HE3HAYUTE/IbHbIE HETOYHOCTWU.

2 banna

Obyyatowumiics B LLeSIOM ONMCcan BO3MOMXKHbIE peLleHuns peannsaLmm
nporpaMmHol 3aWwmTbl OT Apebesra KOHTaKToB. OTBET HE COAEPHKUT
rpy6bix OLWMOOK U HETOYHOCTE.

1 6ann

O6yyatoLwmiica He ONMcan BO3MOKHbIE PELLIEeHUs peasn3aLmm
NPOrpaMmmHoit 3aLuTbl OT Apebesra KOHTakToB. OTBET COAePXKUT rpybble
OLWMBKM MM HETOYHOCTH.

0 6annos




Homep Bonpoca OtserT (byKBa)

1 Sensor Controller Engine (SCE) — 3T0 cBEpX3KOHOMMYHbIIA CONPOLLECCOP B COCTaBE
MWKPOKOHTponnepa. OH UMeeT JOCTyn K YacTu nepudepuiiHbix yctpoicTts (GPIO,
ADC), TaKXKe MMeeT BCTPOEHHbIN Talmep.

Npes ncnonbsoBaHua SCE gns CHUXKeHUs aHepronoTpebieHma COCTOUT B TOM, YTOObI
OCTaHOBWTb (MepeBecTM B CMALWMIN PEXKMM) OCHOBHOW NMPOLLECCOP M NEPUOLUYECKN
KOHTPO/IMPOBaTb COCTOAHWE BXOA0B MUKPOKOHTpO//Iepa bl nomoub SCT. Ecan
CUTHa/bl HA BXOZAaX MUKPOKOHTPO/I/1IEPA BbIXOAAT 3@ YCTAHOB/IEHHbIE Npeaesibl Unu
obHapyKuBaeTca cpabaTbiBaHMeE Kakoro-1nbo BHelHero gatumnka, SCE aktmusmpyet
OCHOBHOW npoueccop ans 06paboTkM cobbITUA.

Kputepuum oueHnBaHuA LlIkana oueHoK (B 6annax)

O6yyaoLWmMinca TOYHO M AOCTaTOUHO NMOJIHO ONMCaA TUNOBYO MOAENb 3 6anna
ncnonb3oBaHua SCE TI CC1310 ana cHUKeHUA sHepronoTpebieHus.

Obyyvatowminca A,O0CTaTOYHO MOAHO ONUcan TUNOBYIO MOAENb 2 6anna
ncnonb3oBaHua SCE TI CC1310 ana cHUKeHUA sHepronoTpebieHus.
OTBeT COAEPKNT HE3HAUUTEIbHbIE HETOUYHOCTY.

O6y4aloLWMiAca HeA0CTaTOYHO TOYHO M MOJTHO OMMCaN TUMOBYIO MOAENb 1 6ann
ncnonbzosaHua SCE TI CC1310 ana cHMXKeHMA aHepronoTpebneHuns.
OTBET He CoAepPKUT rpybbix OLMBOK UM HETOYHOCTEN.

0 6annos

ObyuyatoLmincs He onmcan TMNOBY Mogenb ncnosibzosaHms SCE Tl
CC1310 anAa cHUKeHuA sHepronoTpebneHnsa. OTBET COAEPKUT rpybdble
OLUMBKM N HETOYHOCTM.

20.2 TlpomerKyTo4HaA aTTectauusa

Bonpocbl K cobecefoBaHuIO

1  BO3MOMHOCTV COBPEMEHHbIX MUKPOKOHTPO/1/IEPOB B YCTPOMCTBAX MHTEPHETA BeLleit

2 BcTpoeHHoe nepudepuiiHoe obopyaoBaHME COBPEMEHHbBIX MUKPOKOHTPOI/1EPOB

3 BcTpoeHHble TalMepbl MUKPOKOHTPOI1EPa

4 WM (PWM)

5 CroposkeBol Taimep (watchdog)

6  [uMcKpeTHble BXOAbl-BbIxoAbl 06LLero HasHaveHua (GPIO)

7  BcTpoeHHbI ALN MMKPOKOHTpOANEPa, KaNNbpoBKa M cNOCobbI NOAYYEHMA AaHHbIX

8  KOMMyHUKaUMOHHble MHTepdeicbl MUKPOKOHTPO/1EPa

9 MpoTtokon Modbus

10 TMpoToKkon 1-Wire

11 bas3oBble TEXHMYECKMNE peLleHna ANA peann3aLmm pafMoKaHana B CUCTEMax MHTepHeTa BeLel
12 OcHOBHbIe BO3MOHOCTM OMepaLmoHHOM cuctembl FreeRTOS

13 3apaum FreeRTOS, co3gaHune n yaaneHue, NpuopuTeT 3a4a4m, CTEK 3a4a4mM

14 Cemadopbl FreeRTOS, 61MHapHbIe 1 cunTatolme cemadopbl

15 MbioTeKcebl FreeRTOS, peKkypCcuBHbIE MbIOTEKCHI

16 Ouepeam coobueHnit FreeRTOS

17 MexaHuM3Mbl OXXNAAHUA COObITUI U YBEAOMNEHNS 33434 O HAcTyneHun cobbiTnin B FreeRTOS
18 Talimepsbl FreeRTOS

19 CraHgapt CMSIS (Common Microcontroller Software Interface Standard)

20 MeTtoabl CHUXKEHUA 3HepronoTpebeHMAa MUKPOKOHTPONNEPOB

Tpe60BaHKUA K BbINOJHEHUIO 3a4aHUIA, LWKa/bl U KPUTEPUMN OLLEHMBAHUA




OugeHKa 3HaHWI, YMEHWUI U HaBbIKOB, XapaKTepu3sytoLLas sTanbl GOPMMPOBAHUA KOMMETEHLMI B paMKax U3y4yeHuA
OUCLMMINHDBI, OCYLLECTBAETCA B XO4E TEKYLLEN N MPOMEXKYTOUYHON aTTecTaumii. Npu oueHNBaHUM Pe3ybTaToB
NPOMEKYTOYHOM aTTeCcTaLMM UCNOb3YETCA KOIMYECTBEHHAA LWKaa oLeHOK. OueHKM 3a 1abopaTopHble paboTbl 1
cobecenoBaHNE CYMMMPYIOTCA M pe3yabTaT HopMmupyeTcs K 100 6anbHoM WwKane. MonydyeHHoe 3HAYeHWe onpegenaet
ypoBeHb CPOPMUPOBAHHOCTM KOMMETEHUMIN M UTOTOBYIO OLLEHKY (A0CTaTOYHbIN — y40BNETBOPUTE/IBHO, XOPOLIO,
OT/INYHO WU HEAOCTATOUHbIN — HEY/LOBNIETBOPUTEIbHO) COMIACHO CeAyOLLEN WKane:

®  OLEHKa «oT/IMYHO» - 90..100 6annos

e oueHKa «xopoLwwo» - 70...89 6annos

®  OLEHKa «yaoBneTBopuUTeNbHO» - 50..69 6annos

®  OLEHKa «HeyaoBneTBopuUTensHo» - 0..49 6annos



