denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUPEKICHHE
BBICIIIETO 00pa30BaHUs
«HoBocuOupcKkuii TOCYIapCTBEHHBIN TEXHUUECKUA YHUBEPCUTET
Kadenpa snexrponpuBoia 1 aBTOMaTU3AIMHI TMPOMBIILIEHHBIX YCTAHOBOK

IHacmopr 3x3amMeHa

10 JucHUIUIHE «MUKpPOIPOIIECCOPHBIE CUCTEMBI YIIPABJICHUS B TEXHOJIOTMUYECKHUX
IpoLeccax U TPAHCIOPTHBIX KOMIUIEKCAX», 3 CEMECTp

1. MeToanka oleHKH

DK3aMeH MpPOBOJMUTCS B YCTHOM (IHMCbMEHHOM) ¢opme, mo Owseram (tectam). bumer
(bopmupyeTcs IO CleAyoLIEMY paBUITy: TIEPBbIA BOIIPOC BBIOMPAECTCS U3 JAMana3oHa BOIPOCOB 1-
15, BrOpo#l Bompoc M3 quanasoHa BOmpocoB 16-39 (cnmcok BONpOCOB NpHUBEAEH HMkE). B xone
9K3aMEHa IpenojaBaTelb BIpPaBe 3alaBaTh CTYJCHTY JOMOJHHUTEIbHBIE BOIPOCHI M3 OOLIEro
niepeuns (1. 4).

CDopMa 9K3aMCHaITMOHHOI'O ouiera

HOBOCHUBUPCKUN I'OCYJIAPCTBEHHbBIN TEXHUUYECKWUI YHUBEPCUTET
®axynsrer DMA

Buaer Ne 1
K DK3aMEHY 110 JUCLHUILINHE «MUKpOIPOLECCOPHBIE CUCTEMBI YIIPABICHUS B
TEXHOJIOTHYECKUX MPOIECCaX U TPAHCIOPTHBIX KOMIUIEKCAX)

1. lath ompenencHHe MHTEUIEKTYAIbHOMY JIOTHYECKOMY MOJYIIO (MHTEIEKTYaIbHOMY pelie).
[lepeuncnuth (QyHKIIMOHATBHBIE BO3MOKHOCTH JTaHHBIX YCTpOMCTB. [IpuBecTH pa3HOBUIHOCTH
Moaynel  (MOOyTM  BBOJA/BBIBOJA  (QHANOTOBBIC/IIM(POBBIC; TOKOBBIC,  HAIPSHKCHHUS),
KOMMYHHUKAITMOHHBIE MOIYJIU (IUIsl TIPOBOJHOW M OECIPOBOJIHON CBS3HM), CTaHIAPTHI CBSI3H).
[lepeuncnuTh OTEUECTBEHHBIC U UMIIOPTHBIE aHAJIOTYA MOJTYJICH.

2. Ynpanenue xxugkokpuctammmaeckum naaukaropom (KK mucrieem). Buasl KK aucruiees,
uHTepdeiic ooMmena nnpopmanuein. OcHoBHBIE MapaMeTpbl. CIocOOb MHUIMATH3AUN

YTBepxnaaro: 3aB. kabeapon DAITY Anocos B.H.

(moamuce)

(nara)

2. Kpurtepuu oueHkun

* OtBeT Ha SK3aMEHAIMOHHBINA OHMJIET (TECT) CUMTACTCS HeyI0BJeTBOPHUTEIbHBIM, €CIIH CTYJIEHT
IpU OTBETE HA BOIPOCHI HE JAeT OINpEACICHHI OCHOBHBIX TMOHSATHH, HE MOXET PAaCKpPBITh
ApXUTEKTYPY, IPUHIIUII ACHCTBIS MUKPOKOHTPOJIIEPa, LIeHKa cocTaBisieT om 10 do 19 6annos.

* OTBeT Ha HK3aMEHAIIMOHHBIA OWJIET (TECT) 3aCUMTHIBACTCSA HAa MOPOTrOBOM YPOBHE, €CIIH
CTYJICHT TIPH OTBETE HA BOIPOCHI JAeT ONPE/ICICHUE OCHOBHBIX IMOHITHH, MOXET PAaCKPhITh
ApXUTEKTYpy, NPHUHIMII JEHCTBUS MHKPOKOHTPOJUIEpA, OLEHKa coctaBisier om 20 do 28
bannos.

* OTBeT Ha ’K3aMEHAIMOHHBIN OUJIET (TeCT) OUIIET 3aCYUTHIBAETCS Ha §230BOM YPOBHE, €CIH
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CTYJICHT MPU OTBETE HAa BONPOCH! POPMYIHPYET OCHOBHBIC IOHSTHS, 00JIaaeT MPUHIIUIIAMH U
HABBIKAMHU TPOTPAMMHPOBAHUS Ha BBICOKOYPOBHEBOM si3bike Cu, OmHAKO HE 3HAKOM C
Ha0OpOM KOMaH]T MUKPOKOHTPOJIJIEPOB. OIIEHKA COCTaBIsET om 29 0o 34 bannos.

* OTBeT Ha PK3aMEHAIMOHHBIA OWIeT (TecT) OWJIeT 3acCUMTHIBACTCS Ha MPOABHHYTOM YpPOBHE,
€CJIM CTYJIEHT IPU OTBETE Ha BOMPOCHI IPOBOJAUT CPABHUTENbHBIN aHATTN3 MUKPOIPOIIECCOPOB,
uHTepdeiicoB oOMeHa nHpopmanueii, odagaer 3HaHUAMHU B 00J1aCTH MPOrPaMMHUPOBAHUS HA
BBICOKOYPOBHEBOM  sI3bIKE, OO0JIaJaeT HaBbIKAMU CO3JaHUS OJIOK CXE€M allfOPUTMOB,
OlLIeHKa cocTaBiisieT om 35 0o 40 6annos.

3. IIIkajaa oueHKH

B o0wieil oneHke no IMCHUILIMHE 3K3aMEHALMOHHBIE 0aJlibl YUUTHIBAIOTCS B COOTBETCTBUU C
npaBUjIaMu  OaJUIbHO-PEUTUHTOBOW CHUCTEMBI, NPHUBEJCHHBIMH B paboueil mporpamme
JUCLIUILIAHEL.

4. Bomnpocsl K 5K3aMEHY 10 JMCHHMILIMHEe « MUKPOIIPOLIECCOPHBIE CUCTEMBI YIIPABJICHUS B
JIEKTPOIIPUBOZE U TEXHOJIOTUYECKUX KOMIUIEKCAX)»

. Buzapl 3anomMuHarONmMx ycTpoicTB. TUMMYHBIN HAOOP CUTHAJIOB 3alIOMUHAIOIINX YCTPOUCTB.
. DHeproHe3aBucUMas MaMATh JaHHBIX EEPROM (MHTErpupoBaHHAs B MUKPOKOHTPOJIIED, &

TaKKe B BUJE OTIEIbHON MUKpocxeMbl). PazHoBumHOCTE. CTpyKTYypa. UHTEpdeiic.
[Torpebnsiemast MmorHOCTh. Kputepuu Bbibopa.

. Ha6op 1 Ha3HAUYCHHUEC THUIIOBBIX BXOJ0OB — BBIXOJ0B BHCITHUX MHUKPOCXEM YIIPABJICHUS IIarOBbIMHA

ABUTATCIIAMU, OCHOBHBLIC ITAPAMETPhI U 0COOEHHOCTHU MHKPOCXCM.

. YrpaBnenue maroBbiM aekTpornpuBooM. Cpeactsa ynpasieHus L/ (KonTposiepst

11aroBOro 3J€KTPONPHUBOJA, IpaiBephl, HapuUMep Kak L297). JlocTonHCTBa 1IaroBOro
JIEKTPONPUBOAA. BUbI IAroBbIX AJIeKTpOABUraTesnei (OUoIspHbIe, YHUIIOISPHBIE, C
IIOCTOSIHHBIM MAarHUTHBIM COIIPOTUBIIEHUEM, C IEPEMEHHBIM MAarHUTHBIM CONPOTHUBIICHUEM,
KOMOWHHUPOBAHHEBIE).

. N300pa3uTh cXeMbl COETUHEHHUS CyXOT0 KOHTAKTa ¢ HU(PPOBON HHTETPATbHON MUKPOCXEMOM.
. I300pa3uth cxeMpl KOMMYTAITMH JIEKTPOMAarHUTHOTO pelie ¢ TokoM Katymku 100MA, 24B ¢

UG POBOI UHTETPATBHON MUKPOCXEMOIA.

. 1300pa3uth cxeMbl KOMMYTAITMH JIEKTPOMAarHUTHOTO pelie ¢ TokoM Katymku 100MA, 5B ¢

UG POBOI UHTETPATBHON MUKPOCXEMOIA.

. [IpuBecTr cxeMy MOJKIFOYEHHS CBETOAMOIa C TOKOM 10MA k ¢ poBoOi HHTErpaTbHON

MHKpPOCXEME

[lepeuncnuTh OCHOBHBIE MApAMETPhI, HA KOTOPBIE ClIelyeT 0OpaTUTh BHUMAaHKE IIPH BHIOOpE
MHUKPOKOHTpPOJUIEPA.

Pacckasartb 0 cpefcTBax OTIaAKU MporpamMM, crioco0ax XpaHEeHUs 3alrucu U XpaHESHUS
uHpOopMaIU

[IporpamMHBIe CpeCTBa HAMMCAHUS IPOrPAMM, CTPYKTYpa ITPOEKTA.

Crioco6bI mporpaMMHO# peann3anuu peryiastopos. Peanuzamus [1U perynsaropa.
Cnioco0OsI TporpaMMHOM peanu3ariuu peryasatopoB. Peammsanus [TU]] perynsaropa.
Crioco0bI mporpaMMHO# peanu3aiuy peryastopos. Peanuzamus I1 perynsaropa.

SI3BIKM IPOTPAMMHUPOBAHUS §-MU Pa3pAIHBIX MUKPOKOHTPOJIEPOB. MAIIMHHBIN S3BIK
nporpamMmupoBanus (accemOnep). OcobeHHocTH.

. SI3BIKH MPOTpaMMHUPOBAHUS 8-MHU Pa3pSAHBIX MUKPOKOHTPOJIIEpoB. Cu. OCOOEHHOCTH.

17. [daTh onpeneiaeHre HHTEIEKTYaIbHOMY JIOTHUECKOMY MOAYJIIO (MHTEIUIEKTYalIbHOMY pElle).

[epeuncnanth HyHKIMOHATFHBIE BO3MOKHOCTH JaHHBIX YCTPOUCTB. [IpuBeCTH pa3sHOBUIHOCTH
MoyJel (MOysTu BBO/Ia/BBIBOIA (@HAIOTOBEIS/IIM(POBEIE; TOKOBBIC, HATIPSIKCHN ),
KOMMYHUKAITMOHHBIE MOTYJIN (11 TPOBOJIHON U OECIIPOBOIHOM CBSI3H), CTAHIAPTHI CBSI3H).
[lepeuncnuTh OTEUECTBEHHBIC U UMIIOPTHBIC aHAJIOTYA MOIYJICH.

18. Pacckazath 0 CTpyKType (apXuTeKType) U (PYHKITMOHATBHBIX BO3MOXKHOCTSIX 8-MU pa3psAHBIX

MUKpPOKOHTpoJu1epoB A VR (na npumepe ATMEGA16). [lats onpenenenne npepsiBanus MK,
NEePEeYUCINTh UCTOYHUKH IPEPhIBAaHUM.



19. Pacckazath 0 CTpyKType (apXUTEKType) U (PYHKIIMOHATBHBIX BO3MOXHOCTSIX 8-MH pa3psIHBbIX
MUKpPOKOHTpoJu1epoB A VR (Ha npumepe ATMEGA16). Jlatb onpeaenenne nociaea0BaTeabHOro
unrepdeiica (SPI).

20. Pacckasatb 0 CTpyKType (apXUTEKType) U PYHKIIMOHATBHBIX BO3MOXKHOCTSIX 8-MU pa3psIHBIX
MUKpOKOHTpoiepoB A VR (na npumepe ATMEGA 16). Paccka3aTh 0 Habope KOMaHI.

21. Pacckasatb 0 CTpyKTYpe (apXUTEKType) U (YHKIIMOHATBHBIX BOZMOXKHOCTAX 8-MU Pa3psIHBIX
MHUKPOKOHTpOJIIEpoB A VR (Ha mpumepe ATMEGA6). Paccka3aTh 00 ynpaBISIONIMX PETUCTpax
TaliMepOB U IIOPTOB BBOJIa-BBIBOJA.

22. Pacckasath 0 CTpyKType (apXUTEKType) U (PYHKITMOHATHHBIX BOBMOXXHOCTSIX 8-MHU Pa3psaHbIX
MUKpOKOHTpoJu1epoB A VR (na npumepe ATMEGA16). Pacckas3aTtb 0 CTPyKType NaMsTH
MIPOrPaMM U JIaHHBIX.

23. Crpykrypa nporpammsl Ha si3bike C. Jlupextussl (#include"mega.h", #include<mega.h>,

#define).

24. CtpykTypa nporpamMmsbl Ha si3bike C. Onepatopbl BeTBieHuUsA. OnepaTopsl [UKJIIA.
25. Cucrema npepbeIBaHUN 8-MH pa3psIHBIX MEKPOKOHTPOJUIEPOB A VR (Ha npumepe

ATMEGAI6).

26. Cuctema npepbIBaHUN 8-MH pa3psIHBIX MUKPOKOHTposuiepoB STM (na npumepe STSF103).

27.  JluHaMHuYecKOeE YIIpaBJIIEHUE CPEICTBAMU UHAUKALMH: CEMUCEIMEHTHBIMY UHIUKATOPAaMH,
CBETOJIMOIHBIMH MaTPHUIIAMH.

28.  Cratuueckoe ynpaBjieHHE CPEACTBAMU MHANKALIMU: CEMUCETMEHTHBIMU MHANKATOPaMH,
CBETOJIMOIHBIMH MaTPHUIIAMH.

29.  VYnpasnenue xxunkokpuctaimuyeckum unaukatopom (KK aucreem). Buast XK nucnnees,
untepdeiic oomena napopmarueit. OcHoBHBIE MapaMeTpbl. CIIOCOOBI HHUITHATH3AIINH.

30.  Pexumbl paboThl TAUMEPOB-CUETUMKOB 8-MH PA3PAIHBIX MUKPOKOHTpOILIEpOB A VR (Ha
npumepe ATMEGAI6).

31. MUurepdeiic undpoBoii CUCTEMBI C: MEXaHUIECKUMU KITFOYAMH, DJIIEKTPOMATHUTHBIMU pelie U
KOHTaKTOpaMu; yrpaBjieHHe UHIUKaluel, 1u(po-aHaioroBbie peodpa3oBaTei.

32.  Ilepeuncnauthb cpeacTBa pa3pabOTKU 8-MH pa3psIHbIX MUKPOKOHTpOJLIEpOB A VR (Ha
npumepe ATMEGAI6).

33.Ilepeuncnuthb cpencTBa OTAAAKU 8-MU pa3psAIHBIX MUKPOKOHTpOsLIepoB 4 VR (Ha npumepe

ATMEGAI6).

34. Ilepeuucnuth cpercTBa IPOrpaMMUPOBAHUS 8-MU Pa3psIIHBIX MUKPOKOHTpoJuiepoB A VR (Ha
npumepe ATMEGAI6).

35. TlepeuncauTh A3bIKM MPOrPAaMMHUPOBAHUS 8-MU pa3psAHBIX MUKPOKOHTpOIepoB 4 VR (Ha
npumepe ATMEGAI6).

36. Amnanoro-iuppoBoii  mpeoOpazoBarens. Hasnauenue. Paspemraromias crmocoOHOCTS.
HNutepdeiic oomena undopmarnueit. OcHoBHBIE mapaMeTpbl. CIOCOOBI MHUITHATH3AIUH.

37. MeTononornyeckre OCHOBBI BBIOOpa TUIIA MUKPOKOHTPOJLIEPA.

38. CHHXpOHHBII / aCHHXPOHHBIH IpH€ Mo — nepenaruuk USART (UART).Ctpykrypa.
Crnioco0b1 nnuImanu3anui. Oco6eHHOCTH.

39. OnnonpoBoaHblid  AByHampaBieHHbld — uHTepderic [2C.  Crpykrypa. CrnocoOsl
uHUIHam3anuu. OcoOeHHOCTH.
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