MuHob6pHaykun Poccum
SEAEPA/IbHOE FOCYAAPCTBEHHOE BIOAXETHOE OBPA3OBATE/IbHOE YYPEXAEHUE BbICLLEFO OGPA3OBAHUA
«BOPOHEXXCKWUI rOCYAAPCTBEHHbINA YHUBEPCUTET»
(®re0Y BO «BrY»)
YTBEPXAAIO
3aBeayrowmin kKadbeapon
Bopucos Amutpuin HUKonaesmny
Kadeapa nHdopmaLMOHHbIX CUCTEM
05.03.2025
PABOYAA MPOTPAMMA YYEBHOW AUCLUN/IUHDI

51.B.[1B.03.02 NpumeHeHne MUKPOKOHTPOINEPOB B TEXHOJIOTUU UHTEPHET BeLLen

1. Koa v HammeHoBaHUe HanpaBaeHUA NOATOTOBKM:
09.04.02 "HpopMaLMOHHbIE CUCTEMbBI U TEXHONOTUM

2. Mpodunb NOAroTOBKU:

NHpopMaLMOHHbIE TEXHOIOTUMN M KOMMbIOTEPHbIE HAYKM AR LMPPOBOIM SIKOHOMUKM
3. KeanndumkKauua (creneHb) BbINYCKHUKA:

Maructp

4. ®opma obyueHus:

OyHan

5. Kadeppa, otBeuatolas 3a peannsauuio gUCLUNINHDI:
Kadeapa MHGOPMaLMOHHbIX CUCTEM

6. CocraButenu nporpammbi:

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

7. PeKomeHAaoOBaHa:

HMC ®KH, npotokon Ne 5 ot 05.03.2025

8. YuebHbii roa;:

2026-2027

9.llenn 1 3agaum yuebHOM AUCUMNINHDI:

Lenb: popmmpoBaHmne HeobxoaMMbIX KomneTeHUmMi Ana 3dGEeKTUBHOIO MCMNOb30BaHMA
MUWKPOKOHTPONIEPOB B TEXHONOTUAX UHTEPHETA BELLEN

3afaum yyebHOM ANCUMNANHDI:

®  PacCMOTPETb BO3MOXHOCTU COBPEMEHHbIX MUKPOKOHTPO/INIEPOB B TEXHONOMMAX MHTEPHETA Belleit

®  paccMOTPEeTb MeToAbl MONyYeHUA M 06PabOTKM M3MEPEHUI GU3NYECKUX BETMYMH C UCMOb30BAHUEM
MWUKPOKOHTPOIEPOB

®  paccMOTPeTb MOAX0Abl K peanmsaumm KOMMYHUKaLMOHHbIX MPOTOKO/I0B MHTEPHETA BeLel C UCMob30BaHUEM
MWUKPOKOHTPOIEPOB

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

10. MecTo yue6HOM gucuUNINHDBI B CTPYKType OON:

YuebHasa aMcuMnANHA OTHOCKTCA K YacTu 610Ka b1, bopmmpyemoit yyacTH1Kammn 06pa3oBaTesibHbIX OTHOLIEHM



11. MnaHupyemble pe3ynbTaTbl 06yueHUsa No gucunnanHe/moaynio (3HaHUA, yMeHUA, HaBblKKU), COOTHECEHHbIE C
nAaHUpyemMbiMU pe3y/ibTaTaMu 0CBOeHUA 06pa3oBaTebHOM Nporpammbl (KOMMNETEHUUAMM BbiMYCKHUKOB) U

UWHAUKATOPaMU UX A0CTUXKEHUA:

Kopa v Ha3BaHue
KOMMNeTeHLUMn

Kopa, v Ha3BaHuMe nHANKaTopa
KOMNeTeHLMN

3HaHWA, YMEHUA, HaBbIKK

MK-3 CnocobeH onpeaenaTb
BapWaHTbI CTPYKTYP
nporpamMmmHoro obecneyeHums
MHGOPMALLMOHHbBIX CUCTEM
(nporpammHoro cpeacrtsa),
Heobxoaumble
MHGOPMALLMOHHbIE MOTOKM U
nccnesoBaTb BapuaHTbl
CTPYKTYP C UCNOJ/Ib30BAHNEM
mMmozenel pasIMyHOro ypoBHsA

MK-3.1 YmeeT npoBOaUTh
aHaNM3 BHELHEeCUCTEMHbIX
TpeboBaHWUI, BO3MOMKHOCTEN
nX peanusauumu, onpegenaet
KOHLENTYaNnbHbIN 1
dYHKLUMOHaNbHbIM 061K
cucTembl (MporpaMmmHoOro
cpencTBa), BbiiBAEHME U
aHaNM3 N3BECTHbIX aHANOroB

3HaeT BO3MOYKHOCTM COBPEMEHHbIX
MWKPOKOHTPO/I/IEPOB B YCTPOMCTBAX MHTEPHETA
Bellel, OCHOBHbIE KOMMYHMKALMOHHbIE
NMPOTOKO/Ibl MHTEPHETA BELLEen U MeToabl UX
peannsaumm ¢ UCNosib30BaHNEM
MWKPOKOHTPO/1I/1IEPOB, OCHOBHbIE a/ITOPUTMbI
cUCTeM yNpaB/eHMA U aBTOMATUYECKOro
perynnMpoBaHnsa U MeToabl X peannsaumm ¢
NCMNO/Ib30BaHNEM MUKPOKOHTPO/1IEPOB
YmeeT NpoBOAMTb aHaIN3 BHELLIHECUCTEMHbIX
TpeboBaHUI N oNpeaensaTb BO3SMOXKHOCTU UX
peanus3aumm C UCNoab3oBaHNEM
MWKPOKOHTPO/I/IEPOB

MK-6 CnocobeH onpeaensto
KayecTBO NPOBOAMMbIX
nccneaoBaHui,
obpabatbiBaTh,
NHTEepPNPeTMpPoBaThb U
opopmMnATb pesynbTaThbl
NpPOBeAEHHbIX UCCNeA0BaHMUN
W NpeacTaBAATb pe-3ynbTaTbl
npodeccMoHabHOMY
coobuiectay

MK-6.1 YmeeT 06pabaTbiBaThb
AaHHble NPOBOANMbIX
nccneaoBaHUmM ¢
MCMNO/Ib30BAHNEM
COBPEMEHHbIX METOA0B
aHanu3za nHbopmauun u
MHPOPMALLUMOHHbIX
TEXHOI0MUM

YmeeT Haxoantb 3G PeKTUBHOE NPpUMEHeHME
MWKPOKOHTPON/IEPOB B NPOrPaMMHO-annapaTHbIX
pelleHnsx ans MHTepHeTa BeLlen

12. O6bem gUCUMNAUHDI B 3a4ETHbIX eguHuuax/yac:

3/108

dopma NpomeXKyTOUHOI aTTecTauuu:

3ay4eT C oLUEeHKoM

13. TpyaoemKocTb no BuAam yuebHoit paboTbl

Bug, yuebHoli paboTbl Cemectp 4 Bcero
AyauTopHble 3aHATUA 36 36
JIeKUMOHHble 3aHATUA 12 12
MpakTnyeckmne 3aHATUA 0 0
JTabopaTtopHble 3aHATUA 24 24
CamocToaTenbHas pabota 72 72
KypcoBas pabota 0 0
MpomerkyTouHan aTTecTauma
Yacbl Ha KOHTPO/b 0
Bcero 108 108




13.1. CopepKaHue JUCUUTNINHDI

n/n HavmeHoBaHuWe pa3gena CopepskaHue pasgena Peanusauusa pasgena AUCUMNANHBI C MOMOLLbIO
AVCUMNANHDI AVCUMNAUHDI OHnaliH-Kypca, SYMK
1. lekuum
1.1 BO3MOXHOCTHU BblunmcantenbHoe a4po https://edu.vsu.ru/course/view.php?id=17571
COBPEMEHHbIX MUKPOKOHTPONEPOB,
MMKPOKOHTPON/IEPOB B BCTPOEHHoe
YCTPOMCTBaX MHTEPHETA nepudepuiiHoe
BeLLen obopynoBaHue
COBPEMEHHbIX
MUKPOKOHTPOINEPOB,
BCTPOEHHbIE MeXaHM3Mbl
CHUMKEHUA
3HepronoTpebaeHus,
TUNWYHbIE 33434,
pelwaemble
MUKPOKOHTPOAIEPaMU B
cUCTEMaX MHTEpEHTa
Bellen
1.2 Peanusauus Modbus, LIN, CAN, 1- https://edu.vsu.ru/course/view.php?id=17571
KOMMYHUKALMOHHbIX Wire, 6ecnpoBoaHas
MPOTOKO/I0B UHTEPHETA nepegaya AaHHbIX
Bellen
1.3 Cuctembl aBTomaTudeckoro | MosnyyeHune n obpaboTtka | https://edu.vsu.ru/course/view.php?id=17571

perynnmpoBaHus ¢
MCNONb30BaHMEM
MUKPOKOHTPO/1/1IEPOB

n3mepeHnin GUsnYecKmx
BEJIMYMH, MeAMAHHbIN
dunbTp, cKoNb3ALLEE
cpenHee (SMA, WMA,
EMA), dunbtp Kanmana,
NMA-perynatop

2. NpaKTtuueckue
3aHATUA

3.
Nab6opaTopHble
pabotbi
3.1 Pa6ota c npoTtokonom 1- NHMLManmnsaums um https://edu.vsu.ru/course/view.php?id=17571
Wire nepuoanyeckoe
nosiyYeHue AaHHbIX
nsmepeHus
TemnepaTypbl C
undpoBOro gaTymKka
Tvna DS18B20
3.2 Peanusauua npotokona Peanusauua https://edu.vsu.ru/course/view.php?id=17571
Modbus RTU Ha 0606LEeHHOM

MUKPOKOHTpOAIEpe
cemeinctea STM32

NnoALepPKKN GYHKLUMIA:
1 - yTeHWe 3HaYeHUI 13
HECKOJIbKUX PerncTpos
¢dnaros (Read Coil
Status)

2 - yTeHWe 3HaYeHUI U3
HEeCKO/IbKMX
OMCKPETHbIX BXO408B
(Read Discrete Inputs)
3 - yTeHue 3HaYeHUI U3




n/n

OUNCUMNANHBI

HaumeHoBaHue pasgena

CopneprkaHune pasgena
OUCUMNANHBI

Peanusauns pasgena AUCUUNANHBI C MOMOLLbIO

OHNaMH-Kypca, IYMK

HECKOJ/IbKMX PerMcTpos
XpaHeHua (Read Holding
Registers)

4 - yTeHuWe 3HaYeHul us3
HECKOJ/IbKMX PErUCTPOB
BBoaa (Read Input

Registers)
3.3 Peanuzauus NUA- MNoaanepykaHue https://edu.vsu.ru/course/view.php?id=17571
perynatopa Ha 3a[aHHOro 3HaYeHuA
MWKPOKOHTpOIEpE TemnepaTypbl 3a c4eT
cemelictBa STM32 ynpagnenus LUINM
3.4 Peanusauus KomnaekcHoro | Peanusauus https://edu.vsu.ru/course/view.php?id=17571
YCTPOMCTBA A/1A MHTEPHETA yHUBEpPCaNbHOro
Bewweli Ha ycTpoWicTBa Ana
MUKPOKOHTpONNEpe MHTEPHETa Bueu.|,e17| ¢
cemericTea STM32 noAAepKKon NpoToKona
Modbus,
OCYLLLECTBAAIOLLEIO
MHOTFOKaHa/bHbIM
KOHTPO/Ib NapameTpoB 1
MHOTFOKaHa/ibHoe
ynpassieHue
NCNOJIHUTENbHBIMMU
ycTponcTBamm
pPa3/INYHOro TUNa, B TOM
yucne ¢ peanusaumen
aBTOMATUYECKUX
dYHKLMI ynpaBaeHus
13.2. Tembl (pa3penbl) AUCUUNINHDBI U BUADbI 3aHATUI
Ne HanmeHoBaHue Tembl (pasaena) JleKunoHHble | lMpaKTuueckne JNlabopaTtopHble CamocToATenbHas Bcero
n/n 3aHATMA 3aHATMA 3aHATMA paboTa
1 BO3MOXHOCTN COBPEMEHHbIX 2 4 6
MWKPOKOHTPO/1/1€POB B
YCTPOMCTBAaX MHTEPHETA BeLlen
2 Peannsauma KOMMYHUKaLMOHHbIX 18 24
NPOTOKON0B MHTEPHETA Bellel
3 Cucrtembl aBTOMATUYECKOTO 8 12
perynMpoBaHuA € UCMOb30BaHUEM
MWKPOKOHTPO/1/1epOB
4 PaboTa c npotokonom 1-Wire 4 6 10
5 Peanusauus npotokona Modbus 6 12 18
RTU Ha MMKpOKOHTpOAnepe
cemeicrea STM32
6 Peanunsauua NMN-perynatopa Ha 6 10 16
MWKPOKOHTPO/I/1Iepe cemMencTaa
STM32
7 Peannsauma komnaekcHoro 8 14 22
YCTPOWCTBA A1 UHTEPHEeTa Bellel
Ha MUKPOKOHTPO/IZIEpE ceMeincTBa
STM32
0 24 72 108

14. MetoguuecKkue ykasaHua ana o6yyaloWwmxca no 0CBOEHUIO AUCLMNANHDI



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

OuncumnavHa TpebyeT paboThl ¢ paitiamu-npeseHTaunAMM NEKLUIA U COOTBETCTBYIOLLMMM F1aBaMU PEKOMEHA0BAHHOM
OCHOBHOMI NMTEPATYpPbI, a TaKXKe, 0653aTe/IbHOro BbIMOJIHEHWNA BCeX 1abopaToOpHbIX 3a4aHWiA B KOMMbIOTEPHOM Knacce.

CamocTosTenbHasa paboTa NpoBOAMTCA B KOMMbIOTEPHBIX Knaccax PKH ¢ Mcnonb3oBaHMeM METOAMYECKMX MATEPMA/IOB
pacnosioXeHHbIX Ha yyuebHo-meToandeckom cepsepe PKH fs.cs.vsu.ru\library n Ha cepsepe Moodle Br'Y moodle.vsu.ru.
Bo Bpemsa camocToaTenbHOM paboTbl CTYAEHTbI UCMOJIb3YIOT 3/1EKTPOHHOOMBIMOTEYHbIE CUCTEMBI, AOCTYMHbIE Ha
noptane 3oHanbHoW bubanotekn BIY no agpecy www.lib.vsu.ru. YacTb 3aaHni MOXKeT ObITb BbINOJIHEHA BHE
ayAMTOPUI HA AOMALLHEM KOMMbIOTEPE, MOC/Ie KONMMPOBAHUA METOAMYECKUX YKa3aHU n Heobxogmmoro MO ¢ yyebHo-
meTogmyeckoro cepeepa ®KH.

MpW NCNOIb30BAHNKN ANCTAHLMOHHbIX 06pa3oBaTe/IbHbIX TEXHOMOTUIN U 3NEKTPOHHOTO 06YYEHMSA BbINOIHATL BCE
yKasaHuA npenogasaTesniei, BOBpeMs NoAKAoYaTbes K online 3aHATUAM, OTBETCTBEHHO MNOAXOAUTL K 3a4aHUAM AR
camocToATeIbHOM PaboTbl.

15. MepeueHb OCHOBHOI U A0MNONHUTE/NILHOWN NUTEPATYpPbI, PECYPCOB UHTEPHET, HE0O6X0AUMbIX 419 OCBOEHUSA
ANCUUNIUNHDI

a) OCHOBHaA nnTepaTypa:

No MCTOYHMK

1 BanaHos, A. H. loT-pelueHus: NpuHLUMbI, TPUMepbl, NepcnexkTusebl : yuebHoe nocobue ans sysos / A. H.
BbanaHos. - CaHKT-MeTepbypr : laHb, 2024. - 280 c. - ISBN 978-5-507-49095-0

6) AononHWUTeNbHasA AnTepaTypa:

Ne MCTOYHMK

n/n

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

2 Cepsep STM32 Education // URL: https://www.st.com/content/st_com/en/support/learning/stm32-

education/stm32-step-by-step.html

3 CnpaBoyHuk no CMSIS-RTOS API // URL:
https://www.keil.com/pack/doc/CMSIS/RTOS/html/group__ CMSIS__RTOS.html

B) MHPOPMALMOHHbIE 3N1eKTPOHHO-06pa3oBaTe/IbHblE Pecypcbl:

Ne n/n NCTOYHUK

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

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

3 O6pasoBaTe/ibHbIi NopTan "INeKTPOoHHbIN yHUBepcuTeT BIY", http://edu.vsu.ru

16. NepeueHb yue6HO-meTOoaMUYECKOrO o6ecneyeHna 418 CaMOCTOATeNbHOM paboTbl

Ne n/n NCTOYHUK

1 Cepsep y4yebHO-Mmemooduveckux mamepuanos ®KH, \\fs.cs.vsu.ru\Library

2 ObpazosamernbHsbili mopman "InekmpoHHsili yHusepcumem BIrY", http://edu.vsu.ru

17. O6pasoBaTtesibHble TEXHONOrMU, UCNOJIb3yeMble NPU peannsauum yue6Hoi AMCUUNINHDI, BKAOYasA
OUCTAHUMOHHbIe obpasoBaTtesibHble TexHonoruu (A0T), aneKTpoHHoe obyueHue (90), cmewaHHoe 0byyeHue):

JNlekunn-B13yanusaLmm ¢ 4eMOHCTpaLMelt UANOCTPATUBHBIX U rpadUUecKUx maTepunanos, aHumaLmu, 6710K-cxem
aNropuUTMOB M MPUMEPOB UCXOAHOMO KOAa, LEMOHCTPALLMEN BbINOAHEHWA KOMaHA, ONepaLYoOHHOW CUCTEMON,
nabopatopHble paboTol.

HpM peannsaunn ANCUNNINHbI MOTYT MCNO1b30BAaTbCA TEXHOTIOTMN 2/IEKTPOHHOIO O6Y‘-IEHMFI N ANCTAaHUUNOHHbIE
O6pa3OBaTEI'IbeIe TexHonormmn Ha 6ase nopTtana edu.vsu.ru, a TaKXe gpyrue A0CTynHble pecypcCbl CeTn MHTepHET.

18. MartepuanbHo-TeXHMYECKoe obecneyeHne UCLUN/INHDI:

1 JleKumoHHan ayanTopumaA, oCHalleHHaa BU4eonpoeKTopom.



2 KomnbloTepHbIl Knacc Ans NpoBeeHus 1abopaTopHbIX 3aHATUN, OCHALLEHHbI BUAEONPOEKTOPOM,
KomnbioTepamm ¢ OC Windows ¢ ycTaHOBAEHHbIMU UHCTPYMEHTaMM Pa3paboTKu AN MUKPOKOHTpoAnepos STM32
M OTNaA04YHbIMM NaaTaMmn Ha 6ase MCU STM32.

19. OueHouHble cpeAacTBa ANA NPOBEAEHUA TEKYLLEN U NPOMENKYTOUYHOM aTTecTauuii

MopsAAOK OLLEHKN OCBOEHUA 0bydatoLmMMmcs y4ebHOro matepuana onpeaenseTca CoaepKaHuem cneayoLlmx pasaenos
ONCUMNINHDI:

Ne Pasgenbl aucunnanHel (moaynm) Kog, Kog, OueHouHble cpeacTBa
n/n KoMMeTeHUun WMHAMKaTopa ONA Tekywen
aTTecTauumm

1 BO3MOXHOCTN COBPEMEHHbIX MK-3 MK-3.1 CobecepnoBaHue
MWKPOKOHTPONNEPOB B YCTPOMCTBAX
WHTEepPHeTa Bellei

Peannsauma KOMMYHUKALMOHHbIX
NPOTOKO/I0B MHTEPHETA BeLLeM
Cuctembl aBTOMATUYECKOTO
peryampoBaHuA C UCMOb30BaHNEM
MUWUKPOKOHTPONEPOB

2 PaboTta c npoTokonom 1-Wire MK-6 MK-6.1 NabopaTopHas paboTa
Peanunsauma npotokona Modbus RTU Ha
MWKPOKOHTpOANepe cemenctsa STM32
Peanunzauma MUA-perynatopa Ha
MWKPOKOHTpOANepe cemenctsa STM32
Peanusauma KOMMNIEKCHOro yCTPOMCTBa
AN UHTepHeTa Belen Ha
MWKPOKOHTpOANepe cemenctsa STM32

MpomerKyTouHas aTTecTauma

dopma KOHTPONA - 3a4eT C OLLEHKOM

OueHouHble cpeacTBa A1 NPOMEXKYTOYHON aTTecTaumm

CobecepoBaHue

20 TunoBble oUeHOYHbIe cpeaCcTBa U METOAUYECKME MaTepuasbl, onpeaensiolme npoueaypbl OLLeHUBAHUA
20.1 TeKywWunii KOHTPOIb yCNeBaeMoCTH

TeKyLLMIA KOHTPO/Ib YCNEBAEMOCTHM BbINOHAETCA NO 1abopaTopHbIM paboTam.

Tembl 1abopaTopHbIX paboT

1. Paborta c npotokonom 1-Wire

2. Peanusauusa npoTtokona Modbus RTU Ha MUKpOKOHTponepe cemeictea STM32

3. Peanusauua MANL-perynatopa Ha MUKPOKOHTpoepe cemelicTea STM32

4. Peanusaumsa KOMMNAEKCHOrO YCTPOMCTBA A4 MHTEPHETA BeLLeN Ha MUKPOKOHTpoepe cemelictea STM32

Mo KaxaoW BbINO/NHEHHOM paboTe A0/KeH ObiTb MPeAoCTaB/eH OTYET, BKAOYAIOLLMA UCXOAHbINM KOA, pa3paboTaHHbIX
nporpamMm 1 onucaHune nosyYeHHbIx pesyabTaTos. Mo oT4eTy npenojasaTesib Bnpase 3a4aTb A0MNONHUTENbHbIE
BOMPOCHI A4/1F YTOYHEHMS YPOBHSA NOHMMaHWUA maTepuana. JlabopaTopHas paboTa oueHMBaeTca makcumym B 100
6annos.

MNpuBeAEHHbIE HUKE 3aZaHNA PEKOMEHAYETCS UCNO/b30BaTb NPU NPOBEeAEHUM AMATHOCTUYECKUX PAbOT AN OLEHKM
OCTATOYHbIX 3HAHWUI MO AUCLUNINHE
KomneteHuyus MK-3

3a4aHunA 3aKPbLITOro TMNa

1) B cuctemax nHtepHeTa BELIJ,el‘/‘I MUKPOKOHTPOA/IEPBI MOTYT MCNOJIb30BATbCA AN1A



a) M3amepeHna napameTpoB aHa/I0rOBbIX CUTHA/I0B C UCMO/Ib30BaHWeM BCTPOoeHHbIX ALLM 1 06paboTka
pe3ynbTaToB U3MepeHuUi
b) ®opmuposaHua curHanos LM c 3agaHHbIMK NapameTpamm
c) NMonyyeHunsa n 06paboTKM AaHHbIX C LMPOBbIX AAaTYMKOB Yepes pas/inyHble MHTepdelickl (1-wire, i’c, SPI n
Ap.)
d) YnpaBneHua MCnosHUTENbHbIMM yCTPONCTBAMM Yepes undposble nHtepdelicol (CAN, SPI, UART u ap.)
e) BbicoKOnpoun3BoAUTENbHbIX pacnpeaeneHHbIX BbIYUCIEHUI B peaibHOM BpeMeHu
f) XpaHeHus BO BCTPOEHHOM S3HEPrOHE3aBUCUMOM NaMATU B0/bLINX 06 BEMOB AAHHBIX
2) WHTepdelic i’c npeaHasHavyeH ans
a) CBA3KN MeXKAY MHTErpasbHbIMU CXEMAMM BHYTPU 31IEKTPOHHbIX NPUBOPOB AN COeAMHEeHUA
HWU3KOCKOPOCTHbIX NepudepuitHbix KomnoHeHToB ¢ MCU
b) MNepenaun uMdpPOBLIX AaHHBIX HA 3HAYUTENbHbIE PACCTOAHUA B YC/IOBUAX CU/IbHbBIX MOMEX
€) MaLWmnH-MalLUMHHOIO B3aMMOAENCTBUA MEXAY NOABUMKHBIMU OOBEKTAMU B CUCTEMAX MHTEPHETA BELLLEN
3) Mo anHum 1-Wire K MMKPOKOHTPOIZIEPY MOXKHO NMOAKAOUUTD

a) [JaTumk Temnepatypbl

b) DneKTpoHHbIN KAtoy Ans ayTeHTUdMKaLmMm cybbekTa AocTyna

¢) JaTumnk BNarKHOCTU BO3A4yXa

d) Agantep Ana NOAKNHOYEHMA MPOMbILWIEHHOTO AaT4MKa ¢ UHTepdencom 4-20mA

4) MNpoTokon 1-Wire ucnonbsyetcs ans

a) OpraHusaumm aByHanpaBAeHHOW WWHbI 419 HU3KOCKOPOCTHOM nepeaayn HebonblinxX 06beMOB AaHHbIX
MeXay yCTPoCTBamMM
b) lns nepeaauv BMAEONOTOKA B cMCTEMAX BUAeoHabaoAeHMSA
c) na yaaneHHoro ynpasieHusa C HU3KOM 3aAePiKKoM nepeaadn AaHHbIX
d) Ana nepenaum aHeprum no ogHoOMy nposoay
5) OTMmeTbTe, Kakune U3 NepeynCcaeHHbIX HUXKE peLleHnii MoryT 6bITb CNOb30BaHbl A8 CHUMXKEHUS
aHepronoTpebaeHUs Npu peannsaumm yCTponcTBa MHTEPHETA BELLEN HAa MUKPOKOHTpOepe

a) OTKNtoYeHne He 3a4eMCTBOBaHHOM Nepnudepmm MUKPOKOHTpoepa
b) AnHamunuyeckoe cHUM¥KEHME TaKTOBOM YacCTOTbl MpoL,Eeccopa 40 MUHUMAIbHO BO3MOXHOM B 3aBUCMMOCTH OT
TeKyLen 3a4a4n
¢) OTKNOUYEHME TAaKTUPOBAHKUSA NpoLeccopa (Nepexos B CAWMUNA PEXKUM) C NPOBYKAEHMEM MO NPEPbIBAHUAM
d) OTKAoYeHWE NpepbIBaHMA [TaBHOrO TaliMepa OMepaLnMoHHOM CUCTEMbBI B PEXKMME MPOCTOA, Koraa HeT
aKTUBHbIX 3a4au (tickless mode)
e) MNoBbileHWe TaKTOBOW YacToTbl MHTEPdENCOB A1A COKPaLLEHMA BpeMeHn obmeHa
f) OTka3 oT cemadopoB 1 MCNONb30BaHME TObKO SPIN-6/1I0KMPOBOK 418 CUHXPOHM3ALMN 3343y

6) OTMmeTbTe NpPeMmyLLLEeCTBa, KOTOPble AAeT UCMO/1b30BaHME ONepaLMOHHOM cucTeMbl Npu pa3paboTtke MO ana

MWKPOKOHTpOAIEpa

a) NopaeprKKa MHOro3a4a4yHoCcTm
b) MHCTpyMEHTbI A1 CUHXPOHM3aUMK 3a4a4 U Nepeaadn AaHHbIX MeXay HUMM
c) MporpammHble Talimepbl
d) OkoHOMA NamaTn
e) MNoBbllWeHne NPON3BOAUTENIbHOCTMU BbIUMCIEHUIA
7) OTMmeTbTe OCHOBHbIE HeA0CTaTKM NpoTokoaa Modbus

a) He npegycmotpeHa ayTeHTUdMKaLMA YCTPOWCTB U LWMbpPOBaHNE AaHHbIX
b) Begomoe ycTpoOINCTBO HE MOXKET MHULMMPOBATL Hayano nepegayu
c) OrpaHuyeHHbI Habop TMNOB 1 GOPMATOB AAHHbIX

d) CnoxkHoCTb peanunsaumm



8) Kakue npevmylectsa MoryT 6biTb NoJly4eHbl B aBBTOHOMHOM YCTPOMCTBE MHTEPHETA BELLEei C MMTaHuem oT
baTapeun Npu UCNoAb30BaHUU MUKPOKOHTpoAepa TI CC1310

a) CHUXKeHMe CNOXKHOCTM M rabapuTOB YCTPOICTBA 3a CYET BCTPOEHHOTO Paguomoaema

b) CywiectBeHHOE CHUXeHWe sHepronoTpebaeHnA yCTPOMCTBa 3a CHeT UCMO0/b30BaHMA conpoLeccopa SCE

c) MNoBblWeHMe TOYHOCTU U3MEPEHUI 3a CUYET BbICOKOW paspaaHocTy ALLM

d) YckopeHue BbluMCEHMI C NAaBatoLLel TOYKOM 3@ CHET MCNO/Ib30BaHUA BCTPOEHHOIO conpotieccopa FPE
OTBeTbl Ha BOMpPOCHI

Homep Bonpoca OrtseT (b6yKkBa)

a,b,cd

a

a,b,cd

a

a,b,c

a,b

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

a, b

3a4aHnA OTKPBLITOro TMMa

1) Kakasa makcumanbHan paspsagHocTb AL B MUKPOKOHTpoOiepax cemelictBa STM32
2) Yemy paBHa cTaHZAapTHasA YacToTa TakTMpoBaHua (CLK) uHTepdelica i’c? OtBet BblpasuTe B KIy,

OTBeTbl Ha BONpPOCHI

Homep Bonpoca OTset
1 12
2 100

3a4aHu1sA C pa3BEPHYTbIM OTBETOM

1) OnuwuTe OCHOBHbIE NPUHUMMbI NpoToKkona Modbus RTU
2) OnuwWKTE OCHOBHbIE METOAbI CHUXKEHUS 3HEPronoTpebieHNa YCTPOUCTBa MHTEPHETA BELLLE NPU UCNOb30BaHWUK
paanoKaHana

OTBeTbl Ha BON POCbI

Homep Bonpoca OrtBeT (byKBa)

1 Mpotokon Modbus RTU npeaHasHayeH A1a nepenayun AaHHbIX Mexay

3NEKTPOHHLIMW MOAYNAMM B CUCTEMAX MPOMbILLIEHHOW aBTOMATUKK, YMHOIO AOMa
M UHTEepHeTa Belein. PaboTaeT no NpUHLMNY BeAyLWMn-BeA0MbIM, MPU 3TOM K TINHUK
Modbus RTU moryT nogKnto4aTbCsA HECKOIbKO BEAOMbIX YCTPOMCTB, Pa3/iMyaemblx No
aapecam. Begomoe ycTporcTBO NpeAcTaBieHO Kak Habop apecyembix perncTpos,
KOTOpble MOXET YMTaTb M 3aMMUCbIBATb BeAyLLEe YCTPOMCTBO. Pa3MepHOCTb permcTpa
16 61T Man 1 61T, B 3aBMCMMOCTM OT TMMA PerucTpa. B oaHom 3anpoce MOXKHO
3anmncaTtb UAW NPOYUTATb HECKO/IbKO PErncTPOoB, HO BECb 06beM nepeaBaemblx
[aHHbIX JO/TKEH pacnonaraTbca B OAHOM MakeTe pa3mepom He 6osee 256 OKTeTOB,
BKAtOYaA agpeca v gpyrue cny>ebHble nond. Bcero B agpecHom npocTpaHCcTBe
BEA0OMOrO YCTPOMCTBA MOXET BbITb A0 216 pernctpos Kaxaoro Tuna. Nocpeactsom
YTEHMA U 3aNnUCK PErMCTPOB MOMKHO MOAYYaTb AaHHbIE U YNPABAATL BEAOMbIMU
YCTPOMCTBAMMU.

KpuTepun oueHnBaHmMA LLIkana oueHok (B 6annax) ‘




KpuTepuun oueHmBaHuA LLIkana oueHok (B 6annax)

O6yualoLWwmiica NPaBUIbLHO OMMcan HasHaYeHne 1 OCHOBbI OpraHM3aLum 3 6anna
npoTtokosa Modbus RTU.

O6y4atoLwmiica NPaBUAbHO OMMCan HazHaYeHNe M OCHOBbI OpraHM3aLun 2 6anna
npotokona Modbus RTU. OTBeT coaepUT He3HaUNTE/IbHbIE HETOYHOCTHU

Ob6yyalowmiica He TOYHO Onucas HasHaveHMe U OCHOBbI OpPraH13aLIMm 1 6ann
npotokona Modbus RTU. OTBeT He coaepKUT rpybbiX oLMBOK Uaun

HeTOYHOCTEN

Ob6yyvatowminca He TOYHO onmncaa HasHayeHMe U OCHOBbI OpraHM3aLun 0 6annos

npotokona Modbus RTU. OTBeT coaepKuT rpybble oMOKM U HETOYHOCTH

Homep Bonpoca OtserT (byKBa)

2 1. MMHMUMM3ALLMA NCNONb30BAHMA nepeaartymKka.

Mepenatunk ABnseTca Hanbosee MOLLHbIM NOTPEBUTENEM SHEPTUM B PAAUOMOLEME,
NMO3TOMY €ro UCnob30BaHWE AO/MKHO ObITb CBEAEHO K MUHUMYMY. MPOTOKO CBA3M
[O/IKEH BK/HOYaTh NepesaTymKk Ha MMHUMabHOE BPems TOJ/IbKO Npu
HeobXoAMMOCTM Nepesayn HOBbIX AaHHbIX (MHOTOKpaTHOW Nepesaayn ogHUX 1 Tex
e AaHHbIX cneayeT usberatb).

2. Ucnonb3oBaHue gexkypHoro npuema (WOR).

B pexkume ferKypHoro npnema paboTaer To/IbKO cucTemMa OBHAPYKeHUs npeamby bl
co0bLLEeHNA, OCcTasibHble CUCTEMbI MPUEMHMKA (CNeXeHne 3a YacTOToMN,
LeMofynaTop, AeKoep U T.M.) OTK/OYEHbIl, HO OHW aBTOMATUYECKU BKIOYAOTCA MpU
obHapyXeHUn npeambynbl.

3. Ucnonb3oBaHue npuema no pacnmcaHuio.

MPUEMHMK NONTHOCTBIO OTK/IFOYEH U BK/IOYAETCA B PEXUME AEKYPHOro npuema
TO/IbKO BO BPeMsA AeMCTBUA OKHa Npuema (MpomMmexkyTKa BpeMeHM, B TeYeHue
KOTOPOro BO3MOXHa nepesaya AaHHbix). TpebyeTcs CMHXPOHM3aLUMa YacoB BCex
B3aMMOAENCTBYIOLLMX YCTPOMUCTB.

KpuTtepumn oueHmBaHuA LLIkana oueHok (B 6annax)

O6yyatoLWwmiica NPaBUIbHO yKa3an OCHOBHbIE METOAbl CHUMKEHUA 3 6anna
3HepronoTpebeHns Npu UCMOIb30BaHWUM PaZiMOKaHana.

O6yyatowmiica NPaBUAbHO yKa3an OCHOBHbIE METOAbl CHUMKEHUA 2 6anna
3HepronoTpebeHns Npu UCMOIb30BaHWUM paauoKaHana. OTeer
COLEPXNT HEe3HAUYUTEIbHbIE HETOYHOCTH.

ObyyaloWwminca OTMETU/ TOJIbKO OTAE/bHbIE METObl CHUMEHUA 16ann
sHepronoTpebaeHns Npu NCNoNb30BaHUKM pasMoKaHana. OTeeT He
COAEPHKUT rpybbIX OLUIMOOK U HETOYHOCTEMN.

Ob6yyalowmiica OTMETU/ TOJIbKO OTAE/bHbIE METObl CHUMEHUA 0 6annos
sHepronoTpebieHnUsa Npu UCNoib30BaHUM paamokaHana. OTseT
COAEPHKUT rpybble OWNOKM NN HETOYHOCTU.

KomneteHuus MNMK-6

3a4aHunA 3aKPbLITOro TMNa

1) OTmeTbTe BepHble YTBEPXKAEHNA OTHOCUTENIbHO MUKPOKOHTPO/IIEPOB cemelicTBa STM32L

a) MocTpoeHbl Ha OCHOBE NpoLeccopHbIX aaep cemeictsa ARM Cortex-M
b) UmetoT BCTpOEHHbIE annapaTHble TaiMepbl C WUIMPOKUM Habopom BO3MOXKHOCTeN (reHepauumsa LM,
noaAeprkka sSHKOAEPOB U Ap.)



2)

3)

4)

5)

6)

7)

8)

c) He umetor MMU 1 He noaaep1BatoT BUPTYaAbHYO NamATb
d) OpreHTMpOoBaHbl Ha MMHUMa/IbHOE 3HepronoTpebaeHne
e) UImetoT BCTPOEHHbIM pagmMoMoaem
f) OpreHTMpoBaHbl Ha MaKCMMa bHYHO NMPOU3BOANUTENIbHOCTb
B cuctemax MHTepHeTa Bellel annapaTHbI TaliMep MUKPOKOHTPOI1Iepa MOXKET ObITb MCNO/Ib30BaH A5

a) PopmupoBaHus curHana LLUMM ¢ nporpammupyembiMum napameTpamu

b) UamepeHusa neprosa 1 CKBaXKHOCTM NOCAEA0BATENBHOCTM MMMNY/bCOB

c) opmupoBaHMA CUrHANOB A1A YNPABAEHUSA LWArOBbIMW ABUTaTENAMU

d) ®opmmrpoBaHMA OANHOYHBIX MMMYIbCOB 3a4aHHON A/IUTENbHOCTU
B HEKOTOpPbIX MUKPOKOHTpoNNepax cemenctBa STM32 nntepdeinc UART MOXKET MMETb annapaTHYO NoAAEePKKY
cnenyowmx BO3MOXKHOCTEN

a) Paborta B pexxkume LIN-WnHBI
b) YnpasneHne npuemonepegatymkom RS-485
c) Paborta B pexkume CAN-LWNHBbI
d) Paborta B pexxume USB
OTmeTbTe BepPHble YTBEPKAEHMA OTHOCUTENBbHO 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) CoaepK1T BCTPOEHHbIN MasionoTpebaoLWwmii conpoleccop ana paboTbl ¢ gatynkamm (Sensor Controller
Engine)
e) CofepKUT BCTPOEHHbIV CONPOLECCOP A8 BbIYUCAEHMI C N1aBaAOLLLEN TOYKOM
f) CozepK1T BCTPOEHHbIE Yacbl peasibHOro BpeMeH!
TexHonorua LBT B pagnokaHane nossonaet

a) JoxKaaTbcs 0CBOOOXKAEHUA paZMOKaHana nepes Hayalom nepeaaym, Ytobbl He co3aaBaTb NOMEX APYrim
yCTpOMCTBaM
b) JoxkaaTbca ocBObOXKAEHUA pagMOKaHaNa Nepes HayaloM nepeaadn, 4ytobbl M3bekaTb MOMEX CO CTOPOHbI
APYTUX YCTPOMCTB
) YcTaHOBUTb CTPOryto o4epeHOCTb Nepeaayn AaHHbIX YyCTPoCcTBaMM
d) NoBbICUTb YyBCTBUTE/ILHOCTb NPUEMHMKA

TexHonorna WOR B paZmoKaHaie MHTEPHETa BeLLei Nno3BonseT

a) CoKkpaTtuTb aHepronoTpebieHMe YCTPOCTBA 3a CHET BK/IOUYEHUS NPUEMHMKA TOJIbKO MPU 0OHapYyKeHUN
paguocurHana
b) MoBbICUTb YyBCTBUTE/IBHOCTU NPUEMHUKA
c) MoBbICUTb CKOPOCTU Mepesayn AaHHbIX
d) CHU3UTbL YPOBHSA NOMEX ANA APYTUX YCTPOMCTB
Mporpamma STM32CubeMX nossonset

a) CKoHdUryprpoBaTb BbIBOAbl MUKPOKOHTPO/I/Iepa cemeicTBa STM32c aBToMaTUYEeCKMM 0BHapyKeHem
KOHPNMKTOB
b) CKoHdUrypurpoBaTb BbIBOAbI MUKPOKOHTPOIepa cemelicTBa TI CC131x ¢ aBTOMaTUUYECKMM OBHapyKeHnem
KOH}IMKTOB
C) BKOUMTb M CKOHPUTYpMpPOBaTb HeobxoamMmoe nepudepuiiHoe obopyaoBaHMe MUKPOKOHTPO/IEpPa
cemelictBa STM32
d) OTnaguTb paboTy 0bpaboTumKa NpepbiBaHUIA Talimepa
e) CreHepupoBaTb Ko, ana SCE MukpoKoHTponnepa TI CC1310

SmartRF Studio no3sonser



a) CKoHOUTYpMpPOBaTb BCTPOEHHbDIV paguMoMoaeM MUKPOKOHTpoanepa TI CC1310

b) OnTumunsuposatb paboty moayns Wi-Fi B HoyTbyKe

c) PaccumntaTb AanbHOCTb Nepeaayn AaHHbIX B pagmnoKaHane

d) CkoHdurypuposaTb Sensor Controller Engine mnkpokoHTponnepa TI CC1310

e) CkoHdurypmposaTb moaynb Bluetooth mobunbHoro TenedoHa

OTBeTbl Ha BONpPOCHI

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

3a4aHuMs OTKPLITOro TMNa

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

2) C nomoLbio BCTPOEHHOIO TaiMepa MMKPOKOHTPO/Iepa HeobxoamMmo peannsosats LUMM ana ynpasneHus

APKOCTbIO Namnbl. TpebyeTcs obecneuntb He meHee 100 ypoBHEN SPKOCTU OT HY/IEBO (BbIK/IOYEHO) 4,0

MaKCMManbHOM NpK YacToTe mepuaHnin He Huxke 400 'y, Kakasa MUHMMa/IbHaA YacToTa TaKTUPOBAHMA Tanmepa

[0/MKHa BbITb UCMoNb30oBaHa? OTBET BbIPasuTb B Kuaorepuax (Kru,).

OTBeTbl Ha BoN POCbI

Homep Bonpoca OTset
1 12
2 40

3a4aHus C Pa3BEPHYTbIM OTBETOM

1) OnuwuTe noaxoapbl K peannsaumm NporpaMmHONM 3aluTbl OT Apebesra KOHTAKTOB MPU NOAKAOYEHUM K

MUKPOKOHTPON/IEPY KHOMOK U KOHTAKTHbIX 4aTY4NKOB

2) OnuwwuTe TMNOBYI MOAENb UCNO/Ib30BaHMA conpoueccopa Sensor Controller Engine (SCE) mnkpokoHTposinepa Tl

CC1310 pnsa CHUXKeHUA aHepronoTpebneHns

OTBeTbl Ha BONpPOCHI

Homep Bonpoca

OrtBer (bykBa)

1

[pebesr — HEKOHTPOIMPYEMOE Cy4aliHOe MHOFOKPaTHOE 3aMblKaHWe-pasMbiKaHue
KOHTAKTOB MPpu N3MEHEHMM COCTOAHNE MEXaHMYECKOro nepekatodatena. Jpebesr
KOHTaAKTOB Hab/lo4aeTcs y noasnatowero 60bWNHCTBA MeXaHNYECKMX
nepeknoyaTenen, Kpome pPTyTHbIX U HEKOTOPbIX TUMOB NepekYaTeneii co
CABMXKHbBIMM KOHTaKTaMu, HanpuMep, rasieTHbIX nepexatodatenei. 1aMTenbHoCTb
Apebesra KOHTAKTOB 3aBMCUT OT KOHCTPYKL MU M rabapuToB nepektoyatens u ans
TUMWUYHBIX NMEepeKAoYaTeIei B yCTPOMCTBAX MHTEPHETA Bellei COCTaBAAET HECKO/IbKO
MUAANCERYHA,. MPY MOAKNHOYEHMM KOHTAKTHOMO AAaTYMKa, KHOMKM UK
nepeknoyaTensa K BXO4Y MUKPOKOHTPO/Iepa, U3-3a Apebesra npu Kaxaom
cpabaTblBaHUM AATUMKA UAN KHOMKKM ByaeT GUKCUMPOBATLCA MHOMECTBEHHOE
nepeKknoYeHme, YTo NPUBEAET K HEKOPPEKTHOW paboTe ycTpoiicTea.

Mpn ncnonb30BaHUM MUKPOKOHTPONIEPA 3aLLUNUTa OT ,u,pe6e3ra KOHTAKTOB MOXeET




Apebesra KOHTAKTOB:
1) oTN0XKeHHasA NPoBepKa COCTOAHMUA KOHTAKTa;

npouecca (apebesra).

OKpYy)KatoLLen cpeabl.

6bITb peasiM3oBaHa NPoOrpammHo, 6e3 yCI0XKHEHMS annapaTHOM YacTu YCTPOMCTBa.
CyliecTByeT ABa OCHOBHbIX MOAX0Aa K peannsaLmm nporpaMmmMmHON 3almTbl OT

2) HeﬂpeprBHbIVI MOHUTOPUHT COCTOAHUA KOHTAKTa A0 3aBepLlieHnA nepexogHoro

B 060ux cnyyanx cocTosiHME KOHTaKTe onpeaensercsa B Nporpamme A0Mn0/IHUTEIbHOM
Oy/IeBCKOM NepemeHHOoM BMEeCTO NPAMOro YTeHus ¢ permuctpa seoga GPIO.

Ha Bxoge GPIO, K KOTOpOMY MOAK/OYEH KOHTaKTHbIN AATUMK, HACTPaAUBAETCA PEKMUM
3anpoca BHELHWX NpepbIBaHUi Mo Nl060MY U3MEHEHWNIO YPOBHA CUrHana.

Mpu nepsom nogxoae npu BO3HUMKHOBEHUM npepbiBaHnAa EXTI no kaHany
NOAKNIOYEHNA NepeKIoYaTeNA 3anycKaeTca O4HOKPATHbIN Talimep € TalMayTom
O/IMTENbHOCTBIO HECKO/IbKO MUJIJIUCEKYHA, HO 3aBe40MO NPEeBOCXOAALLMM
ANNTEeNbHOCTb Apebesra KOHTAKTOB UCMOAb3yeMOoro nepekatoyaTtens. Ha spems
BblAEPKKM Taimepa npepbiBaHue EXTI no kKaHany nepekntovaTens MackmpyeTca.
Mocne cpabaTblBaHUA Talimepa HOBOE 3HAYEHME NePEeMEHHOM COCTOAHMA KOHTaKTa
yCTaHaB/IMBaETCA MO COCTOAHMIO perncTpa BBoga GPIO, dnar 3anpoca npepbiBaHUA
ouunLLaeTcs (CKopee Bcero, oH bbia ycTaHOB/EH U3-3a Apebesra) 1 npepbliBaHUA
CHOBA pa3peLatoTca. TaKk Kak BblAeprKKa TaliMepa U3mepaeTca MUANCEKYHAAMMU,
uenecoobpasHo MCNONb30BaTb MPOrPaMMHbIA Talmep.

Mpn BTOPpOM Noaxoae Npu BO3HUKHOBEHUW nNpepbiBaHuA EXTI no KaHany
NOAKNIOYEHNA MEePEKIYATENA 3aMNYyCKAETCA NePUOAMYECKUI TaliMep C NepUOLOM
nopagkKa 10-100 mKc, Tak 4Tobbl AnuTenbHOCTL Apebesra coctaBaana 6bl nopagka 10
nepuoaoB Taimepa. MpepbiBaHus EXTI No KaHany NOAKNOYEHUA AATYMKA
MmackupyroTca. Mpu Kaxkaom cpabaTtbiBaHMM Taimepa 13 pernctpa Beoga GPIO
CYMTLIBAETCA COCTOAHME NEepPeKNoYaTeNA U CPAaBHMBAETCA C NpeablAyLLnm
COCTOAIHMEM, Ha NPOLUIOM nepuoae Taimepa. Ecaiv nosnyyeHHoOe coCTosHME TaKkoe
e, Kak 1 bbI110 Ha NpeablayLliemM nepuose, To NPoBEPKa NonaraeTca ycnewHon. Mpu
3TOM NOACYMUTBLIBAETCA YMC/O YCMELHbIX MPOBEPOK. EC/IM cOCTOAHME KOHTAKTa
MU3MEHWMNOCb, TO CHETUYMK YCMELUHbIX MPOBEPOK oumLwaeTca. Ecam cyeTunk ycnewwHbix
NPOBEPOK A0CTUT MOPOroBOro 3Ha4yeHus, obbluHO 3-7, TO TaliMep OCTaHaB/MBaeTCA,
¢dnar 3anpoca npepbiBaHUA oumnLLaETCA (CKopee BCero, oH 6bin1 yCTaHOBNEH M3-3a
Apebesra) v npepbiBaHUA CHOBa paspeLlatoTca. [lepemMeHHas COCTOAHUA KOHTAKTa
yCTaHaB/IMBAETCA MO pe3y/bTaTy NocieAHeln nposepKu. MOCKOAbKY Nepuog, Taimepa
B 3TOM crnocobe coctaBnfeT meHee 1 mc, TpebyeTca 3a4elicTBOBATb annapaTHbIN
Taimep, YTO MOXHO OTHECTU K HeJ0CTaTKaM aHHOro NoAX0Aa, MOCKObKY YMCAO0
annapaTHbIX TAMMEPOB MUKPOKOHTPO//Iepa orpaHunyeHo. C Apyroi CTOPOHbI AaHHbIM
aNropuUTM MMeeT MeHbLUYIO 1aTEHTHOCTb M aBTOMATUYECKM NpucnocabansaeTca K
N3MEHEHMIO NMPOAOIKUTENIbHOCTU Apebesra, Hanpumep, 13-03a USMeHeHUs YCI0BUIA

Kputepun oueHnBaHms

LLIkana oueHokK (B Bannax)

O6yyvatoWwminca TOYHO M A0CTaTOYHO MOJTHO OMMCaN BO3MOMHbIe pelleHua | 3 6anna
peanusaumm NporpaMmMmHoON 3aWmThl OT Apebesra KOHTaKToB
ObyyatoLmincs OCTaTOYHO MOJTHO ONKUCA/ BO3MOKHbIE peLleHusa 2 6anna
peanusaumm NporpaMmmHom 3awuTbl oT Apebesra KoHTakToB. OTBET
COAEPKMT HE3HAUUTE/IbHbIE HETOYHOCTM.
Obyuatowmiica B LLeJIOM OMNMCan BO3MOXKHbIE PeLleHUs peannsaLmm 1 6ann
nporpammMmHoON 3aLnTbl OT Apebesra KOHTaKToB. OTBET He COAEPKUT
rpy6bIX OWMBOK U HETOYHOCTEN.

0 6annos

ObyuatoLwmiics He onucan BO3MOKHbIE peLleHns peanmsanmum
nporpaMmHoM 3aWwmThl OT Apebesra KOHTaKToB. OTBET COAEPIKUT rpybble
OLLUNBKN MU HETOUHOCTHU.




Homep Bonpoca OtserT (byKBa)

1 Sensor Controller Engine (SCE) — 3TO cBEpX3KOHOMMYHbIIA CONPOLLECCOP B COCTaBE
MWKPOKOHTponepa. OH UMeeT JoCTyn K YacTu nepudepuiiHbix yctpoicts (GPIO,
ADC), TaKXKe MMeeT BCTPOEHHbIN Talmep.

Npaes ncnonbsoBaHua SCE gns CHUXKeHUs aHepronoTpebieHma cCoOCTOUT B TOM, UTOObI
OCTaHOBWTb (MEepeBecTu B CMALLMIN PEXKMM) OCHOBHOW NMPOLLECCOP M NEPUOLUYECKN
KOHTPO/IMPOBaTb COCTOAHME BXOA40B MUKPOKOHTpPO/I/Iepa bl nomous SCT. Ecan
CUTHa/bl HA BXOZAaX MMKPOKOHTPO/I/1IEPA BbIXOAAT 3@ YCTAHOB/IEHHbIE Npeaenbl Uau
obHapyKuBaeTca cpabaTbiBaHME Kakoro-1nbo BHelHero gatuunka, SCE aktmusmpyet
OCHOBHOW npoueccop ans 06paboTkM cobbITUSA.

Kputepuum oueHnBaHuA LlIkana oueHoK (B 6annax)

O6yyvatoLminca TOYHO U AOCTAaTOUHO MOJIHO ONKCcaa TUNOBY MOAE b 3 6anna
ncnonb3oBaHua SCE TI CC1310 ana cHUXKeHUA sHepronoTpebneHus.

Obyyatowumiica fOCTaTOYHO NOJIHO ONMUCAN TUMOBYIO MOAE/b 2 banna
ncnonb3oBaHua SCE TI CC1310 ana cHUXKeHUA sHepronoTpebneHus.
OTBeT cOAepPXKMUT HE3HAUNTE/IbHblE HETOYHOCTM.

O6yualoLWMiica 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 ncnosabsosaHms SCE Tl
CC1310 anAa cHUKeHKuA sHepronoTpebneHnsa. OTBET COAEPKUT rpybdble
OLUIMBKM N HETOUHOCTM.

20.2 T[pome:xkyToyHasa aTrecTaumsa

Bonpocu K COGECGAOBBHMIO

1  BO3MOXHOCTM COBPEMEHHBIX MMKPOKOHTPO/1/IEPOB B YCTPOMCTBAX MHTEPHETA Belleit

2 BctpoeHHoe nepudepuitHoe obopyaoBaHMe COBPEMEHHbIX MUKPOKOHTPON1EPOB

3 BcTpoeHHble Talimepbl MUKPOKOHTPO/1/1EpPa

4  WUM (PWM)

5 Cropokesoi Tanmep (watchdog)

6  [uncKkpeTHble BXoApbl-BbixoAbl 0buiero HasHavyeHus (GPIO)

7  BcTpoeHHbI ALN MUKPOKOHTpONIEPa, KaNMBpOoBKa 1 cNocobbl NONyYeHUa AaHHbIX

8  KoMMyHMKaUMOHHbIE MHTEpPdECbl MUKPOKOHTPO1IEPA

9 Mpotokon Modbus

10 Mpotokon 1-Wire

11 bBa3oBble TEXHUYECKUE peLleHUA AN peanm3aumm paMoKaHana B CUCTEMax MHTEpHETa Bellei
12 OcHOBHble BO3MOXHOCTM OnepaLmMoHHON cuctembl FreeRTOS

13 3apaum FreeRTOS, co3gaHune u yaaneHue, npuopuTeT 3a4a4m, CTEK 3a4a4m

14 Cemadopbl FreeRTOS, 61MHapHble 1 cunTatowwme cemadopbl

15 MbioTekcebl FreeRTOS, pekypcuBHbIE MbIOTEKCbI

16 Ouepeau coobueHuit FreeRTOS

17 MexaHu3Mbl OXXUAaHUA COBbITUI U YBeAOMNEHNS 3a[a4 O HaCTyneHuM cobbiTnii B FreeRTOS
18 Taiimepbl FreeRTOS

19 CraHgapT CMSIS (Common Microcontroller Software Interface Standard)

20 MeTozabl CHUKEHMSA 3HepPronoTpebaeHNs MUKPOKOHTPOINEPOB

OnucaHue TexHoNormmn nposeageHuA




CobecenoBaHue Npon3BoAUTCA B POPMe YCTHOrO OTBETA Ha 3a4aHHbI Bonpoc. Mpu HeobxoaAMMocTK NpenojasaTtesb
MOKeT 3a4aBaTb yToUHsAOLWMe Bonpockl. OTBeT oueHMBaeTcs no 100 6anbHOM WKane.
Mpumepbl KUM ana ak3ameHa

KOHTpONbHO-U3MepUTeNbHbIM MaTepuan Ne 1

1. BO3MOKHOCTU COBPEMEHHbIX MUKPOKOHTPO/1/IEPOB B YCTPOMCTBAX MHTEPHETA BELLEM.
2. dopmmposaHue LUMM (PWM) c ncnonb3oBaHUemM BCTPOEHHOTO annapaTHOro Talimepa.
KOHTpONbHO-U3MepuUTeNnbHbI MaTepuan Ne 2

1. BctpoeHHoe nepudepniniHoe obopyaoBaHMe COBPEMEHHbBIX MUKPOKOHTPO/IIEPOB.

2. ba3oBble TEXHUYECKME peLleHna A1A peann3aLmmn paanoKkaHana B cUcCTeEMax MHTEpPHeTa BeLLel.
KoHTponbHO-n3mMepuTenbHbli MmaTtepman Ne 3

1. BcTpoeHHbI ALLMT MUKPOKOHTpoAAepa, KaanbposKa 1 cnocobbl NOAyYeHUA AaHHbIX.

2. 3apaun FreeRTOS, co3gaHue v yaaneHue, NnpMoOpUTET 3a4a4M, CTEK 3a4a4N.
KoHTponbHO-n3mepuTesbHbi matepuan Ne 4

1. MeToabl CHUXKEHUA SHEPronoTpebAeHNs MUKPOKOHTPOIIEPOB.

2. Ouepeam coobueHni FreeRTOS.

TpeboBaHMA K BbINOAHEHUIO 334aHUMI, WKabl U KPUTEPUU OLLEHUBAHUA

OueHKa 3HaHWI, YMEHWUI M HaBbIKOB, XapaKTepu3ytoLLLan 3Tanbl GOPMMPOBAHNA KOMNETEHLMI B PaMKaXxX U3yYeHuUs
OVNCUMNIVHDI, OCYLLECTBIAETCA B XO4Ee TEKYLLEN U MPOMEXKYTOUHOM aTTecTauuin. Mpu oLeHMBaHUN pe3yibTaTos
NMPOMENKYTOYHOW aTTeCTaLMM UCMO/b3YETCA KOIMYECTBEHHASA LWKaa oLeHOK. OueHKM 3a 1abopaTopHble paboTbl U
cobecegoBaHMe CYMMUPYIOTCA U pe3yabTaT HopmupyeTca K 100 6anbHoi WwKane. MonyyeHHoe 3HayeHue onpeaenseT
ypoBeHb cHOPMUPOBAHHOCTM KOMMETEHLMIN U UTOTOBYHO OLLEHKY (A0CTAaTOUHbIN — Y40BNETBOPUTE/IBHO, XOPOLLO,
OT/INYHO U HEAOCTATOUHBIN — HEYL0B/IETBOPUTESIbHO) COMIACHO C/IeAYHOLLEN LWKae:

®  OUEHKa «oTAnM4yHo» —90...100 6annos

®  OUueHKa «xopolwwo» — 70...89 6annos

®  OUEHKa «yaoBnetTBoputenbHo» — 50...69 6annos

®  OUEeHKa «HeyaoBneTsopuTenbHo» — 0...49 6annos



