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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[enstmu ocBOEHUS YU4eOHON MUCHUIUIMHBI (MOIyst) « MUKpOMIPOIIECCOPHBIE
yCcTpoiicTBa cucteM yrpapieHus» (MY CY) sapustorcs:

- TMOArOTOBKAa CIEUMAINCTa B O00JIACTH pa3pabOTKU ammapaTHbIX U
IPOrpaMMHBIX CPEJCTB CUCTEM YyINpaBiIeHUs Ha Oa3ze MUKpOKOHTposuiepoB (MK) u
MIPOrpaMMUPYEMBIX JIOTHUECKUX UHTErpaibHbIX cxeM (ITJIMC);

- (QopmupoBaHHE HaBBIKOB pa3pabOTKU MPOTPAMMHOTO 00eCIeYeHHS
COBPEMEHHBIX CHUCTEM aBTOMATHUECKOT0 YIpaBlieHuUs U cOopa JaHHbIX Ha 6aze MK
u [JINC.

OcHOBHOM 3a/1aueil n3y4eHus yueOHOU TUCHUIUIMHBI « MUKPOIIPOLIECCOPHBIE
YCTPOMCTBA CHUCTEM YIPABICHUS» SBISIETCS (OPMHUPOBAHUE y OOYyUarOLIErocs
KOMIIETEHIUHA JUIsl TPOEKTHO-KOHCTPYKTOPCKOW JEeATENbHOCTH. JlucuuiuimHa
NpeAHa3HayeHa JUIsl TOJYYEHUs 3HAHUW i1 PELIeHUs  CIEIYIOLIUX
Mpo(eCCHOHANIBHBIX 33J1ay (B COOTBETCTBUM C THUIAaMU 3aJad NpodhecCHOHaIbHOM
e TCILHOCTH):

[IpOoEeKTHO-KOHCTPYKTOPCKas AEATENbHOCTD:

- cOOp W aHanM3 HUCXOAHBIX JAHHBIX JJI1 pacueTra U HPOEKTUPOBAHUSA
YCTPOMCTB U CUCTEM aBTOMATU3ALMH U YIIPABJICHHUS;

- pacyer U MNPOEKTHUPOBAHHE OTACJIbHBIX OJIOKOB U YCTPOMCTB CHCTEM
ABTOMAaTU3ALMH U YIPABJICHHS B COOTBETCTBUH C TEXHUYECKUM 3aJaHUEM;

- pa3paboTKa MPOEKTHOW M paboueil JOKyMeHTaluu, OPopMIIEHUE OTUYETOB
10 3aKOHYEHHBIM NMPOEKTHO-KOHCTPYKTOPCKUM padoTaM;

- KOHTpPOJb COOTBETCTBHS pa3pabaThIBA€MbIX MPOEKTOB M TEXHUYECKON
JOKYMEHTAIMU CTaHAapTaM, TEXHUYECKUM YCIOBUSM M APYIMM HOPMATHBHBIM
JOKyMEHTaM.

2. [Inanupyemsbie pe3ybTaThl 00y4YeHHUS 10 AUCIUIUIMHE (MOIYJIIO).

Ilepeuenb GopmMuUpyeMBIX pe3yJbTaTOB OCBOSHUSI 00pa3oBaTEIbHOU
mporpamMmbl (KOMIIETEHIIUI) B PE3yJIbTaTe 00yUeHHUs M0 AUCIUILTUHE (MOIYIIIO):

IIK-7 - CnoocobeH pa3pabaTbiBaTh MPOCKTHYIO JOKYMEHTAIMIO B
COOTBETCTBUH C HMCIOIIIMMHUCS CTAaHAAPTAMHA U TEXHUYECCKUMU yCIIOBUSMH;

IK-8 - CriocoOeH MpOW3BOIUTH PacyeThl M MPOCKTUPOBAHKME OTIEIHHBIX
0JIOKOB, KOMIIOHCHT M YCTPOWCTB CHCTEM aBTOMATH3alldd W YIPABICHUS W
BBIOWpAaTh  CTaHAAPTHBIE  CpPEACTBA  aBTOMATHKH,  WU3MEPHUTEIBHOW |
BBIYHMCIIUTETLHON TEXHUKU JUISI TPOSKTHPOBAHUS CHCTEM AaBTOMATH3AIMHA H
YIPaBJICHUS B COOTBETCTBHH C TEXHUYECKUM 3a/IaHHUEM;



IIK-11 - CnocoGeH BBISBISTH BO3MOXKHOCTH U MOTPEOHOCTU TPHUIOKECHUS
MIPOTPAMMHBIX U aIMAPATHBIX CPEACTB ABTOMATU3AIMH U YIIPABICHUS B CHCTEMaX
ABTOMATHUYECKOTO YIPABICHUS HAa TPAHCTIOPTE.

OOyueHue 1Mo JUCIUILTHHE (MOTYIIIO ) TIPEJIIToIaraeT, 4YTo 1o ero pe3yJbTaTaM
oOyyJaromuiics Oyier:

3HaTh:

- JICHCTBYIOIIYI0O HOPMATHBHYIO 0a3y, perIaMEHTHPYIOIIYIO pa3paOdOTKy
MIPOCKTHOM TOKyMEHTAITUH.

- METOJMKU Y TEXHOJOTUU IPOSKTUPOBAHUS OTACIBHBIX 0JIOKOB, KOMIIOHEHT
1 YCTPOMCTB CUCTEM aBTOMATHU3AIMH U YIIPABICHHUS.

- NIpOTpaMMHBIC U allllapaTHBIC CPEJCTBA aBTOMATHU3allUU W YIIPABJICHUS B
CHCTEeMaX aBTOMATHYECKOTO YIPABJICHUS HAa TPAHCIIOPTE.

Ymern:

- Pa3pabaTsiBaTh U 0POPMIIATH TEXHUYECKYIO TOKYMEHTALIMIO.

- BpImonHATh pa3pabOTKy KOMIUIEKTa TEXHOJIOTMYECKHX JIOKYMEHTOB B
COOTBETCTBHUH C BHIOPaHHBIM CIIOCOOOM M UMEIOIIMMHUCS CTaHIapTaMHu.

- PagpabGarbiBaTh  NpPOEKTHBIE  pELICHHUA  OTAEIBHBIX  YacTeu
aBTOMAaTU3UPOBAHHON CUCTEMBI YIIPABJICHHUS.

- IlpuMeHATh COBpEMEHHBIE TEXHOJIOTMH OOpabOTKM HH(OpMaluH,
COBPEMEHHBIE TEXHUYECKUE CPEJCTBA YNPABIICHUS, BBIYMCIUTEIBHYI TEXHHUKY
IpYU POEKTUPOBAHUHU.

- PazpabatbiBaTh  apXuTEKTypy, KOH(DUrypanuio U  UHTEpPPEHCH
MH(OPMAITMOHHBIX CUCTEM U CUCTEM YIIPABJICHUS.

Baanernb:

- HaBBIKAMH OOOCHOBAHHOI'O BBIOOpA CTaHJAPTHBIX CPEIACTB aBTOMATHKH,
U3MEPUTEIBHON W BBIYUCIUTEIBHON TEXHUKHM ISl MPOCKTUPOBAHUS CHUCTEM
ABTOMATU3AIIMH U YIIPABJICHUS B COOTBETCTBUM C TEXHUUECKUM 33 IaHUEM.

- HaBBIKAMH BBISIBJISATH BO3MOXKHOCTH W TOTPEOHOCTH TPHUIIOKCHUS
IPOrpaMMHBIX U amnfapaTHBIX CPEJICTB aBTOMATHU3aLUM U YIIPABJICHUS B CUCTEMaX
ABTOMATHYECKOT'O YIIPaBJICHUS Ha TPAHCIIOPTE.

- HaBbIKAMH HaXOJIUTh U YCTPAHATh CHHTAKCUYECKUE U JIOTUUYECKUE OIITUOKH,
KOTOPBIE BO3HUKAIOT B MPOLIECCE OTIAIKHU MPOrPaMM.

3. O0beM AUCITUTUTHHBI (MOJTYJIS).

3.1. O6mias Tpy10€MKOCTh AUCIUTIIAHBI (MOIYJIsA).



OO6mast TPYJIOEMKOCTh AMCIUILIMHBI (MOIyisl) coctaBiaser 7 3.e. (252
aKaJeMHYeCKuX Jyaca(oB).

3.2. OOvem mucuuriMHbl (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyyarommxcsi C  IeJarorM4ecKuMM  paboTHUKaMH W (WIM)  JIMIIAMU,
MIPUBJIEKAEMBIMH K pean3anun 00pa3oBaTeIbHON MPOTrpaMMbl Ha MHBIX YCIOBHSX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KonngectBo yacos
Tun y4eOHBIX 3aHSTHIA Cemectp
Bceero

Ne6 | Ne7

KonrakTHas paboTa Ipu NpoBeIeHUN yUeOHBIX 3aHATHI (BCEro): 144 80 64
B ToMm uncne:

3aHATHSA JIEKIIHOHHOTO THIIA 64 32 32

3aHATHSI CEMUHAPCKOTO THUIIA 80 48 32

3.3. O6beM auCHUIUIMHBI (MOIyYJiA) B (OpME CaMOCTOSITENIbHONW pabOThI
oOyyJarommxcsi, a Takke B (opmMe KOHTAKTHOM paboOThl OOydYaromMXCS C
neAarornyecKuMu pabOTHUKAaMU U (WJIH) JIMIIAMH, TIPUBIIEKAEMbBIMH K peaTn3aIiu
o0pa3oBaTeNpHOM MpOTrpaMMbl Ha HWHBIX YCIOBUSIX, TMPU NPOBEIACHUU
MIPOMEKYTOUYHOM aTTecTaluu cocrasiisieT 108 akageMuyeckux yaca (0B).

3.4. ITpu oOy4eHnu o UHAUBUAYATLHOMY Y4eOHOMY ILJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00y4YeHUH, 00BEM JAUCITUIUIMHBI (MOJIYJIsI) MOXKET OBITh peaii30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJarouXxcs, a Takke B hopme
KOHTaKTHOU pabOThl 00Y4YarOUIUXCSl C MEJAarornyeCKuMu pabOTHUKaMU U (UJIH)
JUIIaMH, TIPUBJICKACMBIMH K peain3aIiii 00pa30oBaTeILHOM MPOrpaMMbl Ha MHBIX
YCIOBHSIX, TIPH MPOBEICHUN TTPOMEKYTOUYHOM aTTECTAIIHH.

4. ConepxaHue TUCIUILUIUHBI (MO JIS).

4.1. 3aHITHA JTEKIUOHHOTO THUIIA.

/ Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC
/11

1 |Crpyktypsl MII crcTeM aBTOMAaTUYECKOTO YIIPABICHUS U KOHTPOJIS
PaccmarpuBaemble BOIPOCHL:

- Apxurexktypa MK

- Haznauenue, ob6nacts npumeneHus U ocodeHnoctit MII ycTpoiCTB crcTeM yIpaBiIeHHs.
- Conep:xaHue 1 3aa4H Kypca.

- Haznauenue, obnactb npumenenus 1 ocodbennoctrt MK ycTpoiicTB cucteM ynpaBieHus..
- IIpousBoautensHocTs MK Ipu Hcnonb30BaHNM KOHBEHEpA.

- OcHosHble Buabl MK 1 X cpaBHUTENbHBIE XapaKTEPUCTUKH.

- [Ipuanuns! Ber6opa MK.
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TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- [IpyHOUOBI CTPYKTYPUPOBAHUS: TOMIOJIOTHYECKIUH, (yHKIIMOHAIBHEIH, BpEMEHHOH.
- Bunsl cTpykTyp: HEHTpaIn30BaHHBIE, paclpe/ieeHHbIe, HePAPXUUIECKHUE.

MHKpOHpOHCCCOpHHC KOMIUIEKTBI M UX OCOOEHHOCTH.
PaccmarpuBaembie BOIIPOCHL:

- Apxutextypa MII ycTpoiicTpoiicTB

- CISC—-apxwurekrtypa, RISC—apxurexrypa

- MHKpOIIpOnecCOpHbIE KOMITIIEKTHI M UX OCOOCHHOCTH.
- Apxurtektypa MII yctpoiict

- [Ipuanmns: Be16opa MII cpencts.

- LlenTpasibHBII npoueccop.

- 'eHepaTop TaKTOBBIX UMITYJIbCOB.

- CucTeMHBIN KOHTpOJLIEP.

- IIpunnuns! conpsixenus ycrpoucts MII cucrem.

- LleHTpanbHbIN MpoIECCOop.

- ['eHepaTop TaKTOBBIX UMILYJIHCOB.

- CucteMHBIN KOHTPOJLIED.

- [Ipunnuns! conpsixeHus ycrpoictB MII cucrem.

- [Tamsts MII ycrpoiicTs.

[TapannenpHbIl BBOA-BBIBOJ AUCKPETHBIX CUTHAJIOB
PaccmaTtpuBaeMble BOIIPOCHI:

- AHHapaTHLIe CpeacTBa Jjid BBOJa JUCKPETHBIX CUT'HAJIOB.

- AnmapaTHbIe CpeJCTBa.

- BLIBOZ[ JUCKPETHBIX CUT'HAJIOB.

- CtaTnueckas u JUHAMHUYCCKasa HHAWKaIA.

- BLIBOZ[ JUCKPETHBIX CUT'HAJIOB.

- Crarndeckast 1 TUHAMHUYECKas MHIUKAIIHSL.

- BBOZ IMCKpPETHBIX CUTHATIOB.

CxeMbl MOAKIIOYCHHA TUCKPETHBIX JAaTYUKOB.
PaccmarpuBaembie BOIPOCHL:

- Oco0eHHOCTH KOHTPOJISI KOHTAKTHBIX 1aTYHUKOB.

- CxeMbl NOAKIIIOUEHHS TUCKPETHBIX JaTYUKOB.

- Oco0eHHOCTH KOHTPOJISI KOHTAKTHBIX TaTUYHUKOB.

- AnrmapaTHble ¥ IPOrpaMMHBIE CPEJICTBA 3alUThI OT JIpedesra.

OpFaHI/I3aIII/I$I BBO/Ja-BbIBOJIa aHAJIOT'OBBIX CUTHAJIOB
PaccmaTprBaemble BOIIPOCHI:

- LHHAIT u ALII, npumensiemsie B MII ycTpoiicTBax cucTeM ynpaBieHHUs.
- ANITOPUTMBI ¥ TPOTPAMMBI BBO/1a-BbIBO/Ia aHAJIIOTOBBIX CHUTHAJIOB.

OpFaHI/BaHI/IH BBOJIa-BbIBOJAA UMITYJILCHBIX CUT'HAJIOB
PaccmarpuBaembie BOIPOCHL:

- [IpeoGpazoBaTeny UMITyJIbCHBIX CUTHAJIOB.

- YHUBepCaJIbHBII IPOrpaMMHUPyEMBII TaiiMep.

- AITOpuUTMBI U IPOTPaMMBbI BBO/Ia-BbIBO/Ia UIMITYJICHBIX CUTHAJIOB.

Opranu3zanus nocieaoBareabHoro ooMeHa nnpopmanueil B pactpeneneHubix MIT

CHUCTEMaAx

PaccmarpuBaeMble BOIPOCHL:

- YHuBepcabHBIA acHHXpOHHBIN npuemonepenatank UART.

- YHUBepCalbHbIN CUHXPOHHO-ACUHXPOHHBIN IPUEMONIEPENATUUK.

dopmar nepenauu JaHHBIX C UCHOIb30BaHueM uHTepdeiica UART
PaccmarpuBaembie BOIPOCHL:
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TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- @opmar nepenadn JaHHBIX ¢ UCToNb30BaHneM nHTepdeiica UART
- Ha3znauenue, crpykTypa, pexumMbl paboThI.

PaboTa B aCHHXpOHHOM pEKHUME

PaccmarpuBaembie BOIIPOCHL:

- Pabota B aCHHXpOHHOM peXHMe

- AITOpUTMEI B TIpOTpaMMbI 0OMeHa MaccuBaMu HHpopmanun MII ycTpoicTs.

10

IIpepsiBanus MK

PaccmarprBaeMble BONIPOCHI:

- HaznaueHue BHEIIHUX NPEPBbIBAHUM.

- MHoroypoBHeBas cucTeMa MPUOPUTETHBIX NPEPhIBAHUIL.

- TaGnuia BEeKTOPOB MpepbIBaHHHA.

- Buenrnue npepsiBanusg MK tuna ATmega8535.

- Pazpenienrie 00pabOTKM BHEIIHUX MPEPHIBAHUI.

- TpeGoBaHust K yCTPOHCTBAM COIIPSDKEHUS 10 IOMEXOYCTOWYUBOCTH M OTKa30yCTOHYHBOCTH.
- DKpaHHUpPOBaHHUE, ONTPOHHBIEC U TPaHC(HOPMATOPHBIE PA3BA3KH.

11

VYcnoBus reHepanuy NpepbIBaHuH.
PaccmarprBaeMble BOIPOCHI:

- YcnoBus reHepalyu IpephIBaHnN.

- @naru npepeIBaHUi.

- IIpepbiBaHus OT TaIMEPOB CUETYUKOB.

- [Ipeanenurenu TaiiMepoB-CYETYNKOB U yIIPABICHUE UMH.
- YnpaBieHue TaKTOBBIM CHUTHAJIOM.

- PesepBupoBanue u quarsoctuka MII ycrpoiicTs.

- Hanpasnenust pazsurus MII yctpoiicTs.
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CucreMsl ynpasiieHUs: Ha 0a3e MUKPOIIPOIIECCOPHON CUCTEMBbI

PaccmaTprBaemble BOIIPOCHI:

- CTpyKTypa MUKpPOIIPOLIECCOPHBIX CHCTEM YIIPABICHHS

- Haznauenue, o6nacts npumenenus u ocodennoctr MK u [IJIMC ycTpoHCTB cUCTEM yTIpaBlIeHHS.
- ConeprkaHue ¥ 3a/1a4u Kypca.

- "'apBapjckas apxuTekTypa, mpoussoauTenbHocTs MK npu ncnosap30BaHuH KOHBEHepa.

- OcHosusble Buabl MK 1 X cpaBHUTENbHBIE XapaKTEPUCTUKH.

- [Ipuanuns! Be16opa MK.

13

MukponpolieccopHas cucTemMa yIupaBJieHHUs [IaroBbIM ABUTATENIEM U PEKUMBI paOOThI

ANEKTPOINPUBOIA

PaccmarpuBaeMble BOIpOCHI:

- MukporponeccopHas CHCTEMa YIIPABJICHHS IIar0BOTO ABHUIATENS M PEXKUMBI pabOTHI 3JI€KTPOIPHBO/IA
RISC-apxuTtekrypa.

- Anpo MK. Opraruzanus maMaTé NPOrpaMM U IaMSITH JTaHHBIX, JHEPTOHE3aBUCHMAas aMsITh.
- Peructps! o6miero Ha3HaYEHUS.

- CyeT4nK KOMaH]] ¥ BBIITOJIHEHHE TIPOTPAMMBL.

- Tunel komManz.

- Ilepecbuiku naHHBIX.

- Ilepexona.

- Pexxumsr paborsr MK.

- TakTupoBaHue, pe>KUMbI TOHM>KEHHOTO TIOTpeOIIeHHs ¥ cOpoc.

- IIpepriBanus.

- TabmuIbI BEKTOPOB NPEPHIBAHUS.

- BHemHue npepeiBaHusl.

14

HcnonuurenbHble MEXaHU3MEI Ha Oase QJICTPOIIPHUBOJa ITOCTOAHHOTO TOKA
PaccmarpuBaemble BOIPOCHI:
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TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- CucreMBl IUPOTHO-UMITYIIBCHBIH MTpeno0pa3oBaTelb-IBUTaTENb IOCTOSHHOTO ToKa [lopTer A, B, C, D.
- YnpasneHne BXOAaMH/BbIX0OJaMU U KOHTPOJIb COCTOSHUSI.

- [IporpaMMHO 1OCTyNHBIE PETHCTPHI JaHHBIX, HAIIPABICHUS NEpeAayul, COCTOSHUS.

- CTpyKTypHas cxema pa3psa10B HopTa.

- PexxuMel BBOJIa 1 BBIBOJA.

- ANbTepHaTHBHBIEC (QYHKIIMU TTOPTOB.

- [IporpammupoBanue paboTsI ¢ HOPTaMHU.

15

MUuKpOIpoIecCOpHbIE CUCTEMBI C ITMPOTHO-UMITYIILCHBIM CITIOCOOOM YIIPaBJICHHUS.
PaccmaTpuBaeMble BOTIPOCHI:

- MHKpOIIPOLIECCOPHBIE CHCTEMBI C IIHPOTHO-UMITYJILCHBIM CIIOCOOOM YIPaBIICHHUS.

- I[Ipumep accemOnepHOi IPOrpaMMbl BBOJA/BBIBOJIA AUCKPETHBIX CUTHANIOB.

- Oco0eHHOCTH BBOJIa CUTHATIOB KOHTAKTHBIX JaTUHKOB.

16

Crnioco6s! ynpasienus HIATT-ATIT

PaccmaTtpuBaeMble BOIIPOCHI:

- CHIMMeTpUYHOE W HECHMETPUYHOE YIIpaBIeHHE Ha 0a3e MUKPOKOHTpoiuiepa Atmega8535
- CxeMa BKJIIOUYEHHSI CEMUCETMEHTHBIX HHIUKaTOPOB.
- [IporpammHuas peanuzarius.

- CxeMa anropurma KOJUpPOBaHHUS CHMBOJIOB.

- Cxema anropurMa JInHaMU4eCKOM WHANKALIUH.

- CTpyKTypa >KUAKOKPUCTATITNYECKOTO HHANKATOPA.
- Pexxumsbl paboThl.

- Ha3znaueHue BBIBOJIOB.

- Pexxumbl paboThl U 3a1IMCH HHPOPMALIKH.

- Cxema ainropurMa yrpasieHHUs.

- [Ipumep nporpammsl 11t MK tuna ATmega8535.

17

MHuKpOIIpOLECCOPHBIE CUCTEMBI YIIPABJICHHS 3aMKHYTBIMUA CHCTEMaMHU
PaccmarpuBaeMble BOIPOCHI:

- MukponponeccopHsle CUCTEMBI YIPaBICHUS 3aMKHYTBIMU CUCTEMaMU
- HazHaueHue BHEIIHUX IPEPbIBAHUN.

- MHOroypoBHeBas cuCTeMa IPUOPUTETHBIX IPEPBIBAHUM.

- Tabnmma BEeKTOPOB MPEPHIBAaHUH.

- Buenraue npepsiBanns MK tuna ATmega8535.

- Pa3pemmenne 00paboTKH BHEIIHUX TPEPHIBAaHUM.

- Yc10BUs FeHEpALMU IPEPhIBAHUM.

- Gaaru npepeIBaHUM.

- IIpepbiBaHus OT TaiMEPOB CYETUHUKOB.

- [lpennenureny TaiiMepoB-CUETYNKOB U yIPABICHUE UMU.

- YpaBineHHe TaKTOBBIM CUTHAJIOM.

18

Cucremsbl THpHCTOpHBIﬁ HpeO6pa30BaTeJ'H:>',Z[BPIF&TCJIB IIOCTOSAHHOI'O TOKa
PaccmarpuBaemble BOIPOCHL:

- Pexxnmel paboThl 8-OMTHBIX U 16-OMTHBIX TaiiMEepPOB-CYETIHNKOB.

- PexxuMbl cyMMHpYIOIIETo cYeT4YrKa, cOpoca MpH COBMAACHUH.

- Bugper HIWM.

- BeictponeiictByromuit LM, IIIMM c Tounoii dazoit, IIIM c TouHO# (ha3oii 1 4acTOTOH.
- Ctopo>xeBoil Taiimep.

19

Pa30oMKHyTBIE CHCTEMBI, MUKPOIIPOLIECCOPHBIE CUCTEMBI YIIPABIICHUS
PaccmarpuBaeMble BOIPOCHL:

- TunoBas CTpyKTypa CHCTEMBI aBTOMATHIECKOTO PETYIHMPOBAHNS.

- Tunosas crpykrypa MIICY ympapisieMbIM BEIIPSIMHUTEIEM

- ®yaxunonnpoBanue Moy AT

- CtpykrypHas cxema Moyt AL
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TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE
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[TocTpoenue u peanuzanus nporpaMmmuoit MIICY yrnpaBisieMbIM BBITTPSIMUTEIEM
PaccmarpuBaembie BOIIPOCHL:

- Pexxumbl paboTsl mpeoOpazoBarels.

- 3amyck npeoOpa3oBaHus B PSKHMaxX OAUHOYHOTO M HENIPEPHIBHOTO IPeoOpa3oBaHusl.

- PesynbTaT npeobpasoBanus.

21

TumoBas cTpykTypa nporpaMMHOT0 00ecriedeHus

PaccmaTpuBaeMble BOTIPOCHI:

- Tunosas cTpykrypa nporpammuoro odecrieaenuss MIICY ympaBisieMbIM BEIIPSIMHUTEIEM
- CTpyKTypa ¥ Ha3HAUCHHE aHAJIIOTOBOTO KOMIIApaTopa.

22

HpCZ[CTaBJ'ICHI/Ie rapMOHHUYCCKOr'o CMraaia
PaccmarpuBaembie BOIIPOCHL:

- MukpornpoueccopHas peajin3alys HeNPephIBHBIX CUTHAJIOB
- [locnenoBarenvHblil nepudepuiinblii uaTepdeiic SPI.

23

Pacuer xona Mmoysiuun.

PaccmaTpuBaemble BOTIPOCHI:

- Pacuer xona Moymsum.

- AmmapaTssle crioco0bl peanmu3anuu [HINM

- JIByXnpoBOHEIH TTOcIenoBaTeNbHEIH nHTEpdeiic TWI.

24

MukponpoueccopHas peanusanuu cunycoungansaon MM
PaccmaTtpuBaeMble BOIIPOCHI:

- OcoOGEeHHOCTH MUKPOIPOIIECCOPHON pean3alnu cuHycouaansHoi [INNM

- YHHBepcalbHbIi CHHXPOHHO/aCHHXpOHHBIH puemo-niepenatunk USART/UART.

25

[Iporpammupyemsble norunyeckue uHTerpaibHblie cxemsl (IIJIMC)
PaccmaTprBaemble BOTIPOCHI:

- Kimaccudukanus TUIUC.

- [IporpammupyeMsble JIOTHYECKNE MaTPHIIBI

- [Ipoctrie BUC nporpamMmmupyemMoii JTOTHKH.

- CnoxHbIE IPOTpaMMUPYEMBbIE JJOTHUECKHE YCTPOMCTBRA.

26

CrnoxHble mporpamMmmupyemMsle gorudeckue ycrpoicrtsa (CPLD).
PaccmarpuBaembie BOIPOCHL:

- CitoxHBIE IpOrpaMMHUpyeMEIe Jiorndeckue ycrpoiictsa (CPLD).

- Buytpennee yctpoiictBo CPLD.

- PazpaboTka nngpossix ycrporicte Ha CPLD

- OmepaTHBHO TPOTpaMMHUpyeMEbIe Jormdeckue MaTpunbl — FPGA.

27

[TporpammMupyemblie nob30BaTeseM BeHTUIbHbIe MaTpullsl (FPGA)
PaccmarpuBaembie BOIPOCHL:

- [Iporpammupyemsle nobp30BaTeneM BeHTHIbHBIE MaTpulbl (FPGA)

- CpenctBa poeKTHpoBaHus HUPPOBLIX ycTpoiicT Ha [TJIUC.

28

PekoHnpurypupyembie u3MepHUTeNbHbIE U yIpaBistonire cuctemMsl pupmbl National

Instruments

PaccmarpuBaeMble BOIPOCHL:

- Bupryanbsnsie n3mepurenbHble IPUOOPHL U ITporpaMmMHoe obecnieyenne National Instruments.
- Opranusanus cpefpl npoektupoBanus LabVIEW

- Pexondurypupyemsie Moy BBoga-BeiBoga LabVIEW FPGA.

- Opranmsanus npoextupoBanust LabVIEW.

- TexHoMmoTHs IpOrpaMMHUpOBaHus B rpadpudeckoi cpene LabVIEW.

- Pa3paboTka JiniieBoi maHenu u OJI0K-TuarpaMMbl.

- Texnomorus otnaaxu nporpamm B LabVIEW.

29

TexHuka nporpaMmmupoBanust B rpaguueckoit cpene LabVIEW
PaCCMa’I‘pI/IBaCMLIC BOIPOCHI:




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- Texnuka nporpaMMupoBanus B rpadudeckoii cpene LabVIEW

- CocraB u cpena npoektuposanust LabVIEW FPGA.

- [Manurpa LabVIEW FPGA.

- Dranbl pa3paboTKH.

- Komnunsanus FPGA VI

- Hanpasnenus paszsurus cuctem ynpasinenus Ha MK u BUC nporpaMMupyemoit JIOTHKY.

4.2. 3aHATHS CEMUHAPCKOTO TUNA.

JlaGopatopHbie pabOThI

/o

HaumenoBanue nabopaTopHbIX padoT / KpaTKoe cofepaHue

AnmnaparHble U IPOrpaMMHBIE CPEACTBA Y4EOHOT0 MUKPOIIPOLIECCOPHOTO KOMILJIEKTA
YMK

B pe3ynbrarte BRIIOTHEHUS Ta00paTOPHOI pabOTHI CTYICHT pacCMaTpPUBACT amllapaTHBIC U IPOTPaMMHEIC
CpeacTBa yueOHOr0 MUKPOIIPOIIECCOPHOro koMiuiekta Y MK.

ArmnaparHble U IPOTrPaMMHBIE CPEACTBA MUKPOIIPOIIECCOPHBIX YCTPOHCTB st

mapaJuiCJIbHOI'O BbIBOJda U HHAUKAIIUA I[HCerTHOﬁ I/IH(1)OpMaI_II/II/I
B PE3yJIbTAaTC BBINIOJTHCHUSA pa6OTLI CTYACHT U3YYacT allllapaTHBIC U IPOTPAMMHBIC CPCACTBA
MUKPOIIPOUCCCOPHBIX YCTpOﬁCTB JJIA TIapaJUICJIbHOT'O BhIBOAA U MHAUKAIINN Z[I/ICerTHOﬁ I/IH(I)OpMaI_[I/II/I.

AnmnaparHble U IPOrpaMMHBIE CPEACTBA MapaJlJIeIbHOIO BBOAA JUCKPETHON
UH(POPMALIU B MUKPOIIPOIIECCOPHBIX YCTPOMCTBAX

B pesynbraTe BhIMONHEHHU pabOThI CTYICHT paccMaTpHUBAET alNapaTHbIe U IPOrpaMMHBIE CPeCTBa
NapaJulelIbHOrO BBOJIA TUCKPETHON MH(OPMAIIMU B MUKPOIIPOLIECCOPHBIX YCTPOICTBAX.

OpFaHI/BaHI/IH BBO/JIa ¥ BBIBOJIa aHAJIOT'OBOM I/IH(I)OpMaI_[I/II/I B MHUKPOIIPOLECCOPHBIX

CHUCTCMax
B pesyinbraTe BeINIOTHEHHA 1TA00PATOPHOH pabOTHI CTYEHT OTpadaThIBaeT yMEHHE 110 OPraHU3aIlMK BBOA
Y BBIBO/Ia aHAJIOTOBOH MH(MOPMAIIH B MUKPOIIPOLIECCOPHBIX CUCTEMAX.

OpFaHI/I3aIII/I$I BBOJIa Y BbIBOJAA UMITYJIbCHBIX CUTHAJIOB B MUKPOITPOLUECCOPHBIX CUCTEMAX
B pesynbrate BhIMONIEHUS 1a00paTOPHON pabOTHI CTYICHT pacCMaTpUBaeT OCOOCHHOCTH OpraHu3alnu
BBO/Ia M BEIBOJIa UMITYJIBCHBIX CHUTHAJIOB B MUKPOIIPOIIECCOPHBIX CHCTEMAX.

OpFaHI/BaHI/IH OCICa0BATCIBHOTO oOmeHa I/IH(I)OpMaI_II/IeI\/'I B paClipeaCICHHBIX

MUKPOIIPOLECCOPHBIX CUCTCMA
B pesynbTate BbINOIHEHHS 1a00paTOPHOI pabOThI CTYJEHT U3y4aeT OPraHU3alio MOCIE10BATEILHOTO
obOMeHa nHdpopMannei B pactpeeIeHHBIX MUKPOIIPOLIECCOPHBIX CHCTEMAX.

Hccnenosanue maroBoro ABUTraTeiIsd
B pesyinbrate BINOIHEHHS 1a00PAaTOPHON pabOTHI CTYJEHT pacCMaTpHUBaeT ariapaTHble 1 IPOrpaMMHBIE
Cpe/CTBa JIabOpaTOPHOTO CTEH/A Ha OCHOBE MUKpOKOHTposiepa ATmega8535.

P cajin3danusd CUCTCMEBI YIIPABJICHUA IAroBOI'0 ABUTATCIIA
B pe3yiibTate BbINOIHEHHS J1a00PATOPHOH pabOThI CTYIEHT pacCMaTpPUBaeT OPraHU3aIMIO BBO/Ia/BBIBOAA
JMCKPETHOH MH(pOpMAINK B MEKPOIIPOILIECCOPHOM CHCTEME Ha OCHOBE MUKpOKOHTposuiepa ATmega8535.

HccnenoBanue cucTeMbl HIMPOTHO-UMIYJILCHBIN MTpe100pa3oBaTeib-IBUTATETh

IIOCTOSTHHOI'O TOKa
B pesyinbTate BBINOTHEHHS PaOOTHI CTYAEHT pacCMaTpUBAaeT OPraHU3alnIo BBOIa/BBIBOIA CUTHAJIOB
KOHTaKTHBIX JaTYUKOB B MUKPOIPOLIECCOPHON CUCTEME HAa OCHOBE MUKpPOKOHTposuiepa ATmega8535.




/ HaunmenoBanue 1a60paTopHBIX paboT / KpaTKoe copepikaHue
n/m

10 |Peanmmuzauus cucremsl LHWII-/IIIT ¢ cuMMeTpUYHBIM yIIpaBICHUEM
B pesynbTaTe BBIMOTHEHHS 1a00PAaTOPHON pabOThI CTYICHT U3yYaeT OPraHU3alUI0 JUHAMHUYCCKON
MHIUKAIIMN B MUKPOIIPOIIECCOPHON CUCTEME Ha OCHOBE MUKpOKOHTposuiepa ATmega8535.

11 |Peanmuzamus cucremsl LIITIIT-AIIT ¢ HECHMMETpUYHBIM yIIPABICHHEM
B pesyinbTate BhINOIHEHHS 1a00PaTOPHON pabOTHI CTYIEHT pacCMaTpUBaeT OCOOCHHOCTH YIIPaBJICHHE

JKUAKOKPUCTATUINYECKUM UHIUKATOPOM B MUKPOIIPOLIECCOPHON CUCTEME HA OCHOBE MUKPOKOHTPOJLIEpA
ATmega8535.

12 |Peanuzauus 3amkHyTO# 110 ckopoctu cuctemsl LIHUTT-/IIIT ¢ cumMeTpruaHbIM

yIIpaBICHUEM
B pe3ynbrare BRIOIHEHUS JTa0OPaTOPHOI pabOTHI CTYICHT pacCMaTPUBACT BHEITHUE MTPESPHIBAHUS B
MUKPOTIPOIIECCOPHOI crCcTEME Ha OCHOBE MUKPOKOHTpoiepa ATmega8535.

13 I/ICCJ'IG,I[OBaHI/IC CHCTCEMBI TI/IpI/ICTOpHHﬁ Hp606paBOBaTeJII)',Z[BI/IFaTeJII) IIOCTOAHHOI'O TOKa
B pesynbraTe BhINONHEHHS! pabOTHI CTYIEHT OTpadaThiBaeT ymMeHnue no Gpopmuposanuto 1HIMM curnana
TaltMepOM/CIETIMKOM B MUKPOIIPOIIECCOPHON CHCTEME Ha OCHOBE MUKPOKOHTpoiutepa ATmega8535.

14 |Peanu3auusi pa30MKHYTON CUCTEMBI THPUCTOPHBIN MTPe0Opa3oBaTesb-IBUTaTeNb

MOCTOSSHHOI'O TOKa
B pe3yinbTate BBIMOTHEHHS 1a00paTOPHON pabOThI CTYICHT M3y4aeT OCHOBHbIC BHELITHUE TPEPHIBAHUS B
MHUKPOTIPOIIECCOPHOH crcTeMe Ha OCHOBE MUKPOKOHTpoiepa ATmega8535.

15 |HccnenoBanue pa3oMKHYTOM CHCTEMbI TUPUCTOPHBIN IIpeoOpa3oBaTeib-IBUTaTEIh
IIOCTOAHHOI'O TOKa

B pesynbraTe BhIMONHEHHUS pabOThI CTYACHT NOJTyYaeT HaBbIK 10 OpraHU3alku IOCIeA0BATEILHOTO
obMeHa nH(popMannel ¢ MOMOINIBI0 YHUBEPCATHHOTO CHHXPOHHO/aCHHXPOHHBIM IPHEMO-TIepeAaTINKa
USART c ucnonp3oBanmem komiuiekca AVR Studio 4 mist MukpokonTpoiepa ATmega8535.

4.3. CamocrosiTenpHas padoTa 00ydaroImuXCs.

Ne .
Bun camocrosTensHo# paboTh

n/m

1 |M3ydeHue MOMOTHUTEIBHOMN JIUTEPATYPHI.

2 |[ToaroroBka Kk 1a0OPaTOPHBIM pabOTaM.

3 | BolmonHeHue KypcoBOTro MPOeKTa.

4 | IloarotoBKa K MPOMEKYTOYHOW aTTECTAIIUU.

5 | IloxroroBka K TEKyIeMy KOHTPOJIIO.

4.4. [IpumepHbIi TIEpEUEHb TEM KYPCOBBIX MPOEKTOB

Opranuzamnusi BBOJla Y BBIBOJIAa  aHANOTOBOM  wH(pOpmamuu B
MHUKPOMPOLIECCOPHBIX CUCTEMAX.

Opranuzanus MOCJIE0BATEIBLHOTO oOMeHa uHdopmarmein B
pacrpeieIeHHbIX MUKPOITPOIIECCOPHBIX CUCTEMaX.

Opranuzanus BBOJIa/BBIBOIA JIUCKPETHOU nHpopManu B
MHUKPOIPOILECCOPHON CUCTEME HAa OCHOBE MUKpPOKOHTpoJiepa ATmega8535.

OpraHuzanuu MocJe0BaTeIbHOTO OOMEHa HH(pOpPMAIUE C TOMOIIBIO
YHUBEPCAIBHOTO CHUHXPOHHO/aCHHXPOHHBIA mpuemo-niepenatanka USART ¢



HCITIOJIb30BAHHUEM

kommrekca AVR  Studio 4 s

ATmega8535.

Cucrema YHPaBJICHUA TCXHOJIOTUICCKUMHU ITOTOKAMMU.

MHUKpPOKOHTpOJUIEpa

YCTPOﬁCTBO 6CCHpOBOI[HOFO AUCTAHIIUMOHHOTO YIIPABJICHHA.

[Tpeobpa3oBarens mapaMeTpoB JATYMKOB — pacTIpEACTIUTENEH 3aKUTAHNUA.

CI/II‘HaJ'II/IBaTOP HCOIITUMAJIBHOT'O PC)KHUMaA pa6OTLI JABHUTI'aTCIIA.

CucTteMa KOHTPOJIS TapaMeTPOB TralbBAHUUECKON METaJUTU3AINU U3IEIIHS.

Cucrema KOHTPOJIAI C pCUYCBBIM BBIBOJAOM I/IH(i)OpMaHI/II/I.

5. IlepeueHp wu3MaHMI, KOTOPBIE PEKOMEHIYETCS

OCBOCHUU JUCHUUIUIUHBI (MOAYJIA).

HCIIOJIb30BAaTh IIpHU

11\/?1 bubnunorpaduueckoe onucanue MecTto goctyna
1 Mukpomnpoiieccopubie cuctembl B. 5. XapToB Akanemus, - VYyebHas 6ubnnorexa
352 c., ISBN 978-5-7695-7028-5 , 2014 Ne4 (ayn. 1125) -109Kks.
DyHIaMeHTabHAs
oubnuoteka (ayn. 1230)
-35K3.
2 CXeMOTeXHHKa 3JIEKTPOHHBIX cucTeM. Mukpomnporeccopbl 1 | HTB (yu.4); HTB (§6.);
mukpokontponepsl B.U. Boiiko, A.H. T'ypxuii, B.S. XKyiikos | HTb (u3.1)
u 1p. OnnoroMuoe uznanue bXB-IlerepOypr, - 464 c., ISBN
5-94157-467-3 , 2004
3 AnnapaTHble ¥ IPOTpaMMHBIE CPEACTBA yueOHOTO HTB (yu.3)
MuUKporpoueccopHoro komiuiekra Y MK B.M. Makcumos;
MUUT. Kad. "Ynpasnenue u H"HPOpMaTHKA B TEXHUYECKUX
cuctemax" OgaoromHoe uzganne MUUT, - 19 c. , 2002
4 ABTOMAaTU3WPOBaHHAsI CUCTEMA TTPOCKTUPOBAHUS HTB (yu.3); HTB (u3.1)
MPUHIMITHATBHBIX CXEM | IUIaT meyaTHoro MoHTtaxka CAD-8.5
B.M. Makcumos; MUUT. Kad. "Ynpasnenue u
nH(pOpMaTUKa B TEXHUYECKUX cucrteMax' OnHOTOMHOE
m3gaane MUNT, - 50 c. , 2002
5 AnmnapaTtHble ¥ IPOrpaMMHbBIE CPEICTBA HTB (yu.3)
MHUKPOIPOLIECCOPHBIX YCTPOMCTB /ISl TapaJIIEIbHOTO BBIBOJIA
Y MHIUKAIMKA TUCKpeTHON nHpopmaruu B.M. Makcumos;
MUUT. Kad. "VYnpasnenue u nuanpopmMaTtuka B TEXHUUECKUX
cucremax" Ogaoromaoe m3ganne MUUT, - 12 c., 2002
6 ArnmnaparHble ¥ IPOrpaMMHbIE CPEACTBA MAPAIIIEIBHOTO HTB (y4.3)

BBO/Ia IUCKPETHOI MH(OpMAIIMK B MUKPOIPOLIECCOPHBIX
ycrpoiictBax B.M. Makcumos; MUUT. Ka¢. "Ynpasnenue u
uHpOpMaTHKa B TEXHHUECKUX cucTeMax" OJHOTOMHOE
n3manne MUUT, - 16 c. , 2006




7 ABTOMAaTU3UPOBaHHAsI CUCTEMA TPOCKTUPOBAHUS HTB (33); HTB (yu4.3)
MPUHIMITAATBHBIX CXEM | IJIaT nmeyaTHoro MoHtaxa PCAD
2000-2006 B.M. Makcumos, A.C. 3usep, E.}O. PeinauHa;
MUUT. Kad. "Yupasnenue u "HPOpMATUKA B TEXHHYECKUX
cucremax" MUUT, - 50 c., 2007

8 LabVIEW misa Bcex + (komnakt-auck) Jbx. Tpesuc JIMK HTB (¢6.)
ITpecc; ITpudbopKomrmekr, - 544 c., ISBN 5-94074-257-2 ,
2004

6. IlepeueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS IPHU
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

Odunuanehueiii cailt PYT (MUUAT) (https://www.miit.ru/).

Hayuno-texaunueckas oubnuorexka PYT (MUUT) (http:/library.miit.ru).

O6pa3zoBarenbHas miatdopma «tOpaiit» (https://urait.ru/).

O6mme wuHPOpPMAIMOHHBIE, CIPABOYHBIE U  IOUCKOBBIE  CHUCTEMBI
«Koncynbrant Ilmroc», «I'apanm.

DNeKTPOHHO-OMOIMOTeYHAs cucrema U3/1aTeIhCTBA «JIaHBY»
(http://e.lanbook.com/).

DneKTpoHHO-0MOrmoTeuHas cucrema ibooks.ru (http://ibooks.ru/).

/. IlepeuyeHb JUIEH3UOHHOTO U  CBOOOJHO  PACIPOCTPAHSIEMOTO
MpOrpaMMHOT0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTO JIJIs1 OCBOCHUS AUCITUTIIIUHBI (MOIYJIs).

Microsoft Internet Explorer (wim apyroii 6pay3sep).
Omneparrionnas cucrema Microsoft Windows.

Microsoft Office.

[Taker npukitagueix nporpamm UMK,

Omyisatop YMK,

[Iporpamma AVR Studio 4,

ITaker LabVIEW,

KoncTpykTOop TecToB afantuBHOM cpeabl TecTupoBaHus «ACT».

8. Omnucanue MaTepHAIbHO-TEXHUUECKON 0a3bl, HEOOXOAUMON  JJIsi
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUTHHE (MOIYJIIO).

VYyebHbIe aymuTOpUH JUIsl TPOBEACHUS YUYEOHBIX 3aHSATHN, OCHAIEHHBIC
KOMITHIOTEPHOU TEXHUKON 1 HabOpamMu JIEMOHCTPAIMOHHOTO 000PY/10BaHMSI.

9. ®opma MpoMeKYTOUHON aTTEeCTALMH:



KypcoBoii ipoekT B 6 cemecTpe.
Dk3ameH B 6 ceMecTpe.
3aueT B 7 cemecTpe.

10. OueHoUHBIE MaTEpHUAIBI.

OueHo4uHbIE MaTepuabl, IPUMEHSEMbIE MIPU MPOBEACHUH POMEXKYTOUHOM

aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBHUH C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:
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uHpopMaIm JI.H. JIorunoBa
CornacoBaHo:
3aBenyromuii kadeapoi Yu3U JILA. bapaHos

[Ipencenarens yueOHO-METOUUECKOM
KOMHUCCHUH C.B. Bonoaun



