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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

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

- TMOJroTOBKa CHelualincTa B 00JIacTW pa3pabOTKU amnmapaTHbIX U
IPOrpPaMMHBIX CPEJICTB CUCTEM yIpaBieHus Ha 0a3e MukpokoHTposuiepoB (MK) u
MIPOrpaMMUPYEMBIX JIOTHUECKUX UHTErpaibHbIX cxeM (ITJIMC);

- ¢dopMHpOBaHHWE HABBIKOB pPa3pabOTKH TPOTPAMMHOTO OOECIICYCHUS
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
IpeaHa3HaueHa JUId  I[OJYYEeHWS 3HAHUM Ui PElIEHUus  CIEAYIOLIUX
MpoQeCCHOHANIBHBIX 33/1a4 (B COOTBETCTBUU C BUAAMU JIESITEIILHOCTH):

[IpOEKTHO-KOHCTPYKTOPCKAs JEATEIbHOCTD:

- cOOp W aHaiuM3 HCXOJHBIX JAHHBIX JIA pacyeTa W MPOCKTUPOBAHUS
YCTPOMCTB U CUCTEM aBTOMATU3ALMU U YIIPaBJICHUS;

- pacyerT U MNPOEKTHUPOBAHUE OTACJIbHBIX OJIOKOB U YCTPOMCTB CHCTEM
ABTOMAaTU3ALMH U YIPABJICHHS B COOTBETCTBUH C TEXHUYECKUM 3aJaHUEM;

- pa3paboTKa MPOEKTHOM U pabouell JOKyMEHTaluu, O(popMIIEHUE OTYETOB
M0 3aKOHYEHHBIM MPOEKTHO-KOHCTPYKTOPCKUM padoTam;

- KOHTpPOJb COOTBETCTBHS pa3pabaThIBA€MbIX MPOEKTOB M TEXHUYECKOUN
JOKYMEHTAIMU CTaHAapTaM, TEXHUYECKUM YCJIOBUSAM M APYTMM HOPMATHUBHBIM
JOKyMEHTaM.

2. [Inanupyemsble pe3ybTaThl 00y4eHHUS 10 AUCIUIUIMHE (MOIYJIIO).

Ilepeuenp GopmMuUpyeMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3ybTaTe 00yUYeHHUs M0 AUCUMILTUHE (MOYIIO):

IIK-7 - Cnoocoben pa3pabaThiBaTh NPOEKTHYIO JOKYMEHTAIMIO B
COOTBETCTBUH C HMCIOIIIMMHUCS CTaHAAPTAMHA U TEXHUYECKUMU yCIIOBUSMH,

K-8 - CriocobeH MpoOu3BOAUTH PacyeThl U MPOCKTUPOBAHUE OTJICIbHBIX
0JIOKOB, KOMIIOHEHT W YCTPOWCTB CHCTEM AaBTOMATH3allMM W YIIPABICHUS U
BBIOMpaTh  CTaHJApPTHBIE  CPEACTBA  ABTOMATHKU,  HU3MEPUTEIBLHONU U
BBIYMCIIUTEILHON TEXHUKU JUISI TPOSKTHPOBAHUS CHCTEM AaBTOMATH3AIMHA H
YIPaBJICHUS B COOTBETCTBHH C TEXHUYECKUM 3aJIaHUEM;

IIK-11 - Cioco6eH BBIABIATH BO3MOKHOCTH M TOTPEOHOCTH MPHUIOKEHUS
IIPOTPAMMHBIX W aIlllapaTHBIX CPEACTB aBTOMATU3AIMK M YIIPABJICHUS B CHCTEMaX
ABTOMATHYECKOI'O YIIPaBJICHUs HA TPAHCIIOPTE.



OOGy4eHue 1o JUCUUILIUHE (MOAYJII0) MPENOIaraeT, YTo MO €ro pe3yJibTaTam
oOy4aroruiics Oyaer:

3HATh:

- JICUCTBYIOIIYIO HOPMAaTHUBHYIO 0a3y, perjaMeHTHPYIOIIYI0 pa3paboTKy
IIPOCKTHON JJOKYMEHTAIIUH.

- METOJIMKH U TEXHOJIOTUU ITPOCKTUPOBAHUS OT/ICTBHBIX OJIOKOB, KOMIIOHEHT
U YCTPOUCTB CUCTEM aBTOMATHU3AIlMU U yIIPaBJICHUS.

- MPOTPaMMHBIE U allllapaTHBIC CPEACTBA aBTOMATHU3allMU U YIPABJICHUS B
CHUCTEeMaxX aBTOMATUYECKOTO YNPABJICHUS HA TPAHCIIOPTE.

Ymersb:

- PazpabartbiBath 1 0OpPMIIATh TEXHUYECKYIO TOKYMEHTAITHIO.

- BpImonHATh pa3pabOTKy KOMIUIEKTa TEXHOJIOTMUECKHX JIOKYMEHTOB B
COOTBETCTBHUH C BHIOPAaHHBIM CIIOCOOOM M UMEIOIIUMHUCS CTaHIapTaMHu.

- PazpabGarbiBaTh  TPOEKTHBIE  PEIICHHUS  OTAENBHBIX  YacTel
aBTOMATU3UPOBAHHOM CUCTEMBI YIIPABJICHUSI.

- IlpumeHATH COBpPEMEHHBIE TEXHOJIOTUUM 00paboTKu uHOPMAIUH,
COBPEMEHHBIC TEXHUYECKUE CPEACTBA yMPaBJICHUS, BBIYUCIUTEIBHYIO TEXHHUKY
IPU IPOCKTUPOBAHUH.

- PaspabatbiBaTh  apxXuTeKTypy, KoHpurypamuio U  UHTEpEHCH
UH(OPMAITMOHHBIX CHCTEM M CUCTEM YITPaBJICHHUS.

Baanern:

- HaBBIKAMH OOOCHOBAHHOI'O BBIOOpA CTaHJAPTHBIX CPEIACTB aBTOMATHKH,
W3MEPUTEIBLHOM W BBIYUCIUTEIBHOW TEXHUKU [JI1 NPOCKTHUPOBAHUS CHUCTEM
ABTOMATHU3AaLIMHU U YIIPABJICHUSA B COOTBETCTBUM C TEXHUUECKUM 33IaHUEM.

- HaBBIKAMHM BBISIBISITH BO3MOXKHOCTH U TOTPEOHOCTH MPHUIIOKECHUS
MIPOrPpaMMHBIX M allapaTHBIX CPEACTB aBTOMATU3ALIMU U YIIPABJICHUS B CUCTEMAX
ABTOMATHUYECKOTO YIIPABICHUS HA TPAHCIIOPTE.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. Obmas Tpy10eMKOCTh JUCITUTUTHHBI (MOJTYIIS).

OO0mast TPyIOEMKOCTh AUCIMIUIMHBI (MOIyJisg) coctaBisier 8§ 3.e. (288
aKaJIeMUYECKUX yaca(oB).

3.2. O6bem paucuMmuidHbL (Moayisi) B (opMe KOHTAKTHOW paboThI
oOydarolmuxcs € MeJarorn4eckuMu  paboTHHUKamMu M (WIKM)  JIMIAMH,



IPUBJIEKAEMBIMH K peain3aluy 00pa3oBaTeNIbHOM NpOorpaMMbl HAa UHBIX YCIOBUSX,
IIPU NPOBEJCHUHN YUE€OHBIX 3aHATHIL:

KonugectBo uacos
Tun y4eOHBIX 3aHSTHIA Cemectp
Bceero

Ne6 | Ne7

KonrtaktHas paboTa mpu npoBeieHIH yUeOHBIX 3aHATHH (BCETO): 144 80 64
B ToMm uncne:

3aHATHUS JICKIHOHHOTO THIIA 64 32 32

3aHATHS CEMHHAPCKOTO THIIA 80 48 32

3.3. O06bemM mucCHUIUIMHBI (MOIYJisA) B (OpME CaMOCTOSITEIIBHONW padOThI
oOydJarommxcsi, a Takke B (opMe KOHTAKTHOW pabOTHl OOyYarommxcsi C
MearoruIecKuMU pabOTHUKAMHK U (WJTH) JTUIIaMH, TIPUBJICKAEMBIMH K peaTU3aIliH
oOpa3oBaTeNpHON TporpaMMbl HAa HWHBIX YCIOBHUSX, TMPU MPOBEICHUU
IPOMEKYTOUHOM aTTecTauu coctapisieT 144 akagemuyeckux vaca (0OB).

3.4. ITpu oOy4eHUH 0 UHAUBUAYATLHOMY Y4eOHOMY ILJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O0y4e€HHH, 00bEM NUCIUIUIMHBI (MOYs1) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (POPME CaMOCTOSTENBHOU padOThl 00yUaIoOIUXCs, a TAKKe B (hopme
KOHTAKTHOM pabOThl 00YUYAIONIUXCS C MEJAarorMuyeCKuMU pabOTHUKAMU U (WJIN)
JUIAMH, TIPUBIIEKAEMBIMH K peain3aliii 00pa30oBaTEIbHOM MPOrpaMMbl Ha MHBIX
YCJIOBHSIX, IPH IPOBEACHUH IIPOMEXYTOYHOM aTTECTALIUN.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ Temaruka JI€KIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC
/11

1 |Crpyktypst MII cricTeM aBTOMAaTU4YECKOTO YIIPaBJICHUS U KOHTPOJIS
PaCCManI/IBaeMBIe BOIPOCHI:

- Apxurektypa MK
- Haznavenue, obnactb npumenenus 1 ocodeHnocti MII ycTpoiCTB crcTeM yIpaBiIeHHs.

- Conep:xaHue U 3aa4H Kypca.

- Haznauenue, o0acts nmpuMmeneHus u ocodeHnoctr MK yCcTpoiicTB cucTeM ynpaBieHus.
- [IpouzBoaurensHocTe MK mipu HCIIOJIB30BaHNUN KOHBEHEDA.

- OcHosueble Buabl MK 1 X cpaBHUTENBHBIE XapaKTEePUCTHKH.

- [Ipuannns! Be16opa MK.

- [IpHINTBI CTPYKTYPUPOBAHMSA: TOMOJIOTHYECKHUH, (yHKIIMOHAIBHBIH, BPEMEHHOH.
- Bunsl cTpyKTyp: HEHTpaTN30BaHHBIE, PACIIPEIEIECHHBIE, UEPAPXUUECKHUE.

2  |MHEKpOTIPOIIECCOPHBIE KOMIUIEKTHI U IX OCOOEHHOCTH.
PaccmarpuBaeMble BOIpOCHI:

- Apxurextypa MII ycrpoiicTpoiicTs

- CISC—apxurextypa, RISC—apxurekrypa
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

- MHKpOIIpOLeCCOpHBIE KOMITIIEKTHI M UX OCOOCHHOCTH.
- Apxutextypa MII ycrpoiict

- [IpuHumne! Beidoopa MII cpencts.

- lleHTpanbHbIN Mpo1ECCop.

- 'eHepaTop TaKTOBBIX UMILYJIbCOB.

- CucTeMHBIN KOHTpOJLIEP.

- [Ipunnuns! conpsixeHus yecrpoicts MII cucrem.
- LleHTpasibHbI npoueccop.

- 'eHepaTop TaKTOBBIX UMITYJIbCOB.

- CucTeMHBII KOHTPOILIEP.

- [Ipunnuns! conpsixeHus ycrpoictB MII cucrem.
- [Tamsats MII ycrpoiicTs.

HapaJ'IJ'ICJ'IBHHﬁ BBOJ-BBIBOJ JUCKPCTHBIX CUT'HAJIOB
PaccmaTtpuBaeMble BOIIPOCHL:

- AHHapaTHLIe CpeacTBa AJjid BBOJa JUCKPETHBIX CUT'HAJIOB.

- AnmapaTHbIE CpEJICTBa.

- BeIBox AMCKPETHBIX CUTHAJIOB.

- Cratndeckast 1 TUHAMHYECKAsh HHIAWKALIVS.

- BeIBox ANCKPETHBIX CHUTHAJIOB.

- Cratndeckast 1 TUHAMHUYECKash MHIWKALIVS.

- BBOZ IMCKPETHBIX CUTHATIOB.

Cxembl MOAKIIIOYCHUA AUCKPCTHBIX JdTYUKOB.
PaccmaTtpuBaeMble BOIIPOCHI:

- Oco0eHHOCTH KOHTPOJISI KOHTAKTHBIX TaTUHUKOB.

- CxeMbl NOAKIIIOUSHHS TUCKPETHBIX JaTYUKOB.

- OcoOEHHOCTH KOHTPOJISI KOHTAaKTHBIX JaTYUKOB.

- AnmapatHble M IporpaMMHbIe CPEJICTBA 3alMTHI OT Ipedesra.

OpraHmauHs{ BBO/Ja-BbIBOJIAa aHAJIOT'OBBIX CUTHAJIOB
PaccmarpuBaembie BOIPOCHL:

- HAIT u AL, npumensiembie B MIT ycTpoiicTBax cuCTEM yNpaBiICHHS.
- AITOpUTMBI M IPOTPaMMBbI BBO/Ia-BBIBO/Ia aHAJIOTOBBIX CUI'HAJIOB.

OpFaHI/BaHI/IH BBOJa-BbIBOJAA UMITYJILCHBIX CUT'HAJIOB
PaccmaTprBaemble BOTIPOCHI:

- [IpeobpazoBaTeny UMITYJIbCHBIX CHUTHAJIOB.

- YHUBepcalbHbIN NpOrpaMMHUpyeMbIN Taiimep.

- ANTOPUTMBI ¥ IPOTPaMMBbI BBO/Ia-BBIBO/Ia MMITYJIbCHBIX CHTHAJIOB.

Opranu3zanus nocieaoBareabHoro ooMeHa napopmanueil B pacupeneneHubix MIT

CHUCTEMaAxX

PaccmarpuBaembie BOIPOCHL:

- YHuBepcabHBIA acHHXpOHHBIN npuemonepeaatank UART.

- YHUBepCalbHbIN CUHXPOHHO-ACUHXPOHHBIN IPUEMONIEPENATUUK.

dopmar nepeiayu JaHHbIX ¢ Ucnoidb30BaHueM uHtepdeiica UART
PaccmarpuBaeMbie BOIIPOCHL:

- ®opmar nepeiauy JaHHBIX C UCIIONB30BaHKeM uHTepdetica UART

- Ha3naueHnue, CTpyKTypa, peKUMbI paOOTBL

PaboTta B ACUHXPOHHOM PCIKUMC

PaccmarpuBaembie BOIPOCHL:

- PaGora B acHHXpOHHOM pexxnMe

- AIropuTMBI ¥ TIpoTpamMMBbl 0OMeHa MaccuBamMu HHpopMmarun MIT ycTpoitcTs.
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IIpepsiBanus MK

PaccmarpuBaembie BOIIPOCHL:

- HaznayeHnue BHEUTHUX NpephIBAaHUM.

- MHoroypoBHeBas ccTeMa IPUOPUTETHBIX NPEPhIBAHUIL.

- TaGnuiia BEKTOPOB MpepbIBaHHHA.

- Buenrnue npepsiBanusg MK tuna ATmega8535.

- Paspemenne 00paboTKH BHEIIHUX TpEPHIBAaHUM.

- TpeGoBaHuUs K YCTPOUCTBAM COTPSHKEHUS 110 IOMEXOYCTOHIUBOCTH U OTKA30YCTOHIHBOCTH.
- DKpaHHUpPOBaHHE, ONTPOHHBIC M TPAHC(HOPMATOPHBIC PA3BSI3KH.

11

VYcnoBus reHepanyy pepbIBaHuH.
PaccmarpuBaembie BOIIPOCHL:

- YcnoBus reHepanuu IpepbIBaHuN.

- @naru npepeIBaHUi.

- IIpepbiBaHus OT TaIMEPOB CUETYUKOB.

- [Ipennenurenu TaiiMepoB-CUETINKOB U yIPaBICHUE UMU.
- YIpaBineHHEe TaKTOBBIM CUTHAJIOM.

- PezepBupoBanue u quarnoctuka MII yctpoiicTs.

- Hanpasnenust pazsurus MII yctpoiicTs.

12

CucreMsl ynpasiieHus: Ha 0a3e MUKPOIIPOIIECCOPHON CUCTEMBbI

PaccmaTtpuBaeMble BOIIPOCHI:

- CTpyKTypa MUKpPOIIPOLIECCOPHBIX CUCTEM YIIPABICHHS

- Haznauenue, obnactb npumenenus u ocodernoctit MK u [TJIMC ycTpolcTB crcTeM yIpaBieHHsI.
- CozepaxaHue 1 3a7a41 Kypca.

- ['apBapjckas apxuTekTypa, npoussoauTensHocTs MK npu ncnosiabs3oBaHuy KoHBelepa.

- OcHoBHbIe Buabl MK 1 X cpaBHUTENBHBIE XapaKTEPUCTUKH.

- [Ipuanmmne: BeI6Oopa MK.

13

MHKpOHpOIIeCCOpHa?I CUCTCMA YIIPABJIICHUA IArOBbIM ABUTATCIICM U PEIKUMBI pa6OTLI
ANEKTPOIPUBOIA

PaccmarpuBaembie BOIIPOCHL:

- MuxkponporeccopHast CHCTeMa yIpaBIeHUS Iar0BOTO JBUTATENS M PEKUMBI paOOTHI 3JIEKTPONPHBOIA
RISC-apxutekrypa.

- Anpo MK. Opraruzanus maMaTé NPOrpaMM U IaMsATH JaHHBIX, JHEPTOHE3aBUCHMAas aMsITh.

- Peructps! o6miero Ha3Ha4YeHUs.

- CyeT4nK KOMaH/{ ¥ BBIIIOJIHEHHE TTPOTPAMMBI.

- Tunsl koMaHI.

- [lepecpuTkn JaHHBIX.

- Ilepexona.

- Pexxumer paboter MK.

- TakTupoBaHue, peKUMBI IOHIYKEHHOTO TIOTPeOIeHHUs 1 cOpoc.

- IIpepsiBanusl.

- TabmuIbI BEKTOPOB MPEPHIBAHUS.

- BHemHue npepeiBaHusl.

14

HcnonaurenbHble MEXaHU3MBI Ha 0a3e SJICTPOIIPHUBO/JIAa IMOCTOAHHOT'O TOKa
PaccmarpuBaeMble BOIPOCHL:

- Cucrembl IMPOTHO-UMITYJIBCHBIH NIpe100pa3oBaTelb-IBUraTelb IIocTossHHOTO ToKa [TopTel A, B, C, D.
- YnpaBneHne BX0AaMK/BbIX0JaMU U KOHTPOJIb COCTOSIHHUSI.

- [IporpaMMHO 1OCTyNHBIE PETUCTPHI JaHHBIX, HAIIPABICHUS EPEAayH, COCTOSHUSI.

- CTpyKTypHas cxema pa3psa0B IopTa.

- PexxumMel BBOJIa 1 BBIBOJIA.

- AnpTepHAaTUBHBIE (QYHKIIUH TOPTOB.

- [IporpammupoBanue paboThI ¢ OPTaMU.
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MuUKpOnpoIeCCOPHBIE CHCTEMBI C IIMPOTHO-UMITYJILCHBIM CITOCOOOM yTIPaBICHUS.
PaccmarpuBaembie BOIIPOCHL:

- MHKpOIIPOLIECCOPHBIE CHCTEMBI C IIMPOTHO-UMITYJILCHBIM CIIOCOOOM YIPaBIICHHSI.

- [Ipumep accembuepHOil mporpaMMbI BBOJ1a/BBIBOIA TUCKPETHBIX CUTHAJIOB.

- Oco0eHHOCTH BBO/Ia CUTHAJIOB KOHTAKTHBIX JaTYUKOB.

16

Cnoco6wt ynpasnenust [ITWTT-JITT

PaccmaTpuBaeMble BOTIPOCHI:

- CHMMeTpUYHOE ¥ HECHMETPUYHOE YIIpaBIIeHHEe Ha 0a3e MUKpOKOHTpoiutepa Atmega8535
- CxeMa BKJIIOUEHHS CEMUCETMEHTHBIX HHINKaTOPOB.
- IIporpammuas peanuzanusl.

- Cxema anropuTMa KOJUPOBaHUS CUMBOJIOB.

- Cxema anropurma JlnHaMHU4YECKOI MHIUKALINH.

- CTpyKTypa >KUAKOKPUCTAIITNYECKOTO HHANKATOPA.
- Pexxumsbl paboThl.

- Ha3znaueHue BBIBOJIOB.

- Pexxumbl paboThl 1 3a1MCH HHPOPMALNH.

- CxeMa anropurMa yIpaBiIeHHs.

- [Ipumep nporpammsl aist MK tuna ATmega8535.

17

MHuKpOIIpOLIECCOPHBIE CUCTEMBI YIIPABJICHUS 3aMKHYTBIMUA CHCTEMaMHU
PaccmaTrpuBaeMble BOIIPOCHL:

- MukponponeccopHble CUCTEMbI YIPaBICHUs 3aMKHYTBIMH CHCTEMaMHU
- HazHaueHue BHEIIHUX IPEPbIBAHUN.

- MHOroypoBHeBas cUCTeMa IPUOPUTETHBIX IIPEPHIBAHUM.

- Tabnuia BEKTOPOB MpephIBAHHA.

- Buemnue npepeiBanust MK tuna ATmega8535.

- Pazpemnrenne 06pabOTKM BHEIIHHUX MTPEPHIBAHMUI.

- YcnoBus reHepanuu npepbIBaHnu.

- Gaaru npeprIBaHUM.

- IIpepbiBaHus OT TaiMEPOB CYETUHKOB.

- [Ipennenureny TaiiMepOB-CUETINKOB H yIIPaBICHHE HMHU.

- YpaBieHHe TaKTOBBIM CHUTHAJIOM.

18

Cucremsbl TI/IpI/ICTOPHHI\/’I HpeO6pa30BaTeJ'IL',Z[BI/IraTCJIB IIOCTOSAHHOI'O TOKa
PaccmarpuBaemble BOIPOCHL:

- Pexxumbl paboThl 8-OMTHBIX U 16-OUTHBIX TaiiMEepPOB-CYETIUKOB.

- Pexxnmbl cyMMupyIomiero cuerdnka, copoca npy CoBIaICHHN.

- Buger HIUM.

- Brictponeiictyromuii LLIUM, IIIUM c Tounoit dazoit, LLINM c¢ Tounoit (hazoit 1 4acTOTOM.
- CToposxeBoH Taiimep.

19

PaSOMKHYTLIC CUCTCMbI, MUKPOIIPOLIECCOPHLIC CUCTEMBI YIIPABJICHUA
PaccmarpuBaembie BOIPOCHL:

- TunoBas CTpyKTypa CHCTEMBI aBTOMATHIECKOTO PETYIHMPOBAHNS.

- Tunosas crpykrypa MIICY ympapisieMbIM BEIIPSIMHUTEIEM

- OynkuuonupoBanue Moy AIIIL

- CtpykrypHas cxema moayist ALIL.

20

[Toctpoenue u peanuzanus nporpaMmmuoil MIICY ynpaBnsieMbIM BBIIPSIMUATEIIEM
PaCCManHBaGMLIC BOIPOCHI:

- PexxuMbl paboThI IpeoOpazoBatess.

- 3amyck mpeoOpa3oBaHMs B PEXKUMaX OJAWHOYHOTO M HEMPEPHIBHOTO MPEOOpa30BaHHUS.

- PesynbraTt mpeobpa3oBaHusl.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

21

TumoBas cTpykTypa mporpaMMHOT0 00ecriedeHus

PaccmarpuBaembie BOIIPOCHL:

- TunoBas ctpykTypa nporpammuoro odecrieuenusi MIICY ynpaBnsieMbIM BBIIPSIMHUTEIEM
- CTpyKTypa 1 Ha3HauUEHHE aHAJIOTOBOTO KOMIIapaTopa.

22

Hpe,I[CTaBJIeHI/Ie rapMOHHUYCCKOr'o CMuraaia
PaccmarprBaeMbIe BOIIPOCHL:

- MukpormnpoueccopHas peain3anyus HelpephIBHBIX CUTHAIOB
- [TocnenoBatensHEIH epudepuiinsiii mETEpdetic SPL.

23

Pacuer xona Mmoynsiuuu.

PaccmarpuBaembie BOIIPOCHL:

- Pacuer xona monyIsanuu.

- Anmapathsle criocoOs! peanuzanuu HIMM

- JIByXnpoBOIHBIH MOcenoBaTenbHbIi nHTepdheiic TWI.

24

MuxkpornpouneccopHas peanusannu cuayconnansaon MM
PaccmaTpuBaemble BOTIPOCHI:

- OcoOeHHOCTH MUKPOTIPOLIECCOPHOH peanu3auu cCHHyconaanpaoi [IHNM

- YHUBepcabHBI CHHXPOHHO/aCHHXPOHHBIH npreMo-tiepenatauk USART/UART.

25

[Tporpammupyemsble norudeckue uHTerpanbubie cxemsl (IIJIMC)
PaccmaTtpuBaeMble BOIIPOCHI:

- Knaccudukanus I[TJIUC.

- IIporpamMmmupyemble JTOrMYE€CKHE MAaTPULIBL

- [Ipocteie BUC nporpamMmmupyeMoii T0TUKH.

- CnoxHbIe IpOrpaMMUpPyEMBbIE JOTHUECKHE YCTPOMCTBA.

26

CrnosxHble nporpaMmupyemsble Jioruueckue ycrpoicrsa (CPLD).
PaccmaTprBaemble BOTIPOCHI:

- CiioxHBIE IpOTrpaMMHUpyeMEIe Jiornaeckue ycrpoiictsa (CPLD).

- Baytpensnee ycrpoiictso CPLD.

- Pazpabotka nudpossix ycrpoiicts Ha CPLD

- OnepaTUBHO MPOTpaMMHpyeMBbIe JIorHueckue MaTpuibl — FPGA.

27

[TporpammMupyemblie nob30BaTeseM BeHTUIbHbIe MaTpullsl (FPGA)
PaccmaTprBaemble BOIIPOCHI:

- [IporpammupyemMsie obp30BaTeNIeM BeHTHIIbHBIE MaTpuibl (FPGA)

- CpexncrBa mpoeKTHpoBaHUA UPPOBHIX ycTpoiicTB Ha [TJIVC.

28

PexoHdurypupyembie H3MepUTEIbHBIC U YIIPaBISIONINE cucTeMbl Gpupmbl National

Instruments

PaccmarpuBaembie BOIPOCHL:

- BupryanbHble n3MepuTtenbHbie IPUOOPHI U TporpamMmmHoe obecneyenne National Instruments.
- Opranusanus cpefpl npoektupoBanusi LabVIEW

- Pexondurypupyemsie morynu BBoga-BeiBoga LabVIEW FPGA.

- Opranu3sauust npoektupoBanus LabVIEW.

- TexHonorus nporpaMMmupoBanus B rpaduueckoit cpeae LabVIEW.

- PazpaboTka nmieBoi nanesnm u OJI0K-1uarpaMmel.

- TexHonorus otnaaxu nporpamm B LabVIEW.

29

TexHuka nporpamMmmupoBanus B rpaduueckoii cpeae LabVIEW
PaccmarpuBaembie BOIPOCHL:

- Texnuka nporpaMMupoBanus B Tpadudeckoit cpene LabVIEW

- CocraB u cpena npoektupoBanus LabVIEW FPGA.

- [Tammrpa LabVIEW FPGA.

- Dtamsl pa3paboTKu.
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- Kommusius FPGA V1L
- Hanpasnenus pa3zsurus cuctem ynpasneHus Ha MK u BUC nporpaMMupyeMoi JJOTHKH.

4.2. 3aHATHS CEMHUHAPCKOTO THIIA.

JIaGopatopHbie pabOThI

/o

HaumenoBanue nabopaTopHbIX padoT / KpaTKoe cofepaHue

ArmnaparHble U IPOTrPaMMHBIE CPEACTBA YU€OHOTO MUKPOIPOLECCOPHOTO KOMILJIEKTa
YMK

B pesynbTate BeIOTHEHHS 1a00PAaTOPHOI pabOTHI CTYJEHT pacCMaTpPHUBACT alllapaTHbIC H IPOTPaMMHBIC
CpeAcTBa y4eOHOT0 MUKPOIIpOIecCOpHOro Kommiekra Y MK.

AnmnaparHble U IPOrPAMMHBIE CPEACTBA MUKPOIPOLIECCOPHBIX YCTPOMCTB J1s

HapajIeIbHOTO BBIBOJA U MHIUKAIINH JUCKPETHON HH(POPMAaIIUU
B pesynbTaTe BHINONHEHUS paOOThI CTYIEHT U3y4aeT alnapaTHbIe 1 IPOrpaMMHBIE CPECTBA
MHKPOIIPOLIECCOPHBIX YCTPOUCTB /IS MApaJUICNILHOIO BBIBOJIA U MHAUKAIIMY AUCKPETHOH HH(POPMALUH.

AHHapaTHBIe H IIPpOrpaMMHBIC CPCACTBA IApaJlVICIIbBHOTO BBOJa I[PICKpCTHOﬁ

UH(POPMALIUU B MUKPOIIPOIIECCOPHBIX YCTPOMCTBAX
B pesynbrate BeITTOTHEHHUS PaOOTHI CTYACHT PacCMaTPHBACT allapaTHbIEC M IPOrPaMMHBIE CPEICTBA
MapaJuIeIbHOTO BBOJIA TUCKPETHON HH(OPMAIIMN B MUKPOIIPOIIECCOPHBIX yCTPOHCTBAX.

Opranu3anys BBOJIa ¥ BEIBOJa aHAIOTOBOW MH(POPMALIMU B MUKPOIIPOLIECCOPHBIX

CHUCTCMax
B pesynbraTe BHINONHEHHUS J1aOOPATOPHOIT pabOTHI CTYACHT OTpadaThIBaeT YMEHHUE 110 OPraHU3aMY BBOAA
Y BBIBOJIa aHAJIOTOBOW MH(MOPMAIH B MUKPOIIPOLIECCOPHBIX CUCTEMAX.

OpFaHI/BaHI/IH BBO/JIa U BbIBOJAA UMITYJILCHBIX CUT'HAJIOB B MUKPOIIPOIECCOPHLIX CUCTEMAX
B pesynbrate BhINOIEHUS 1a00paTOPHON pabOTHI CTYICHT paccMaTpUBaeT OCOOCHHOCTH OpraHu3alnu
BBOJIa U BBIBOJIA MMITYJIbCHBIX CUT'HAJIOB B MHKPOIIPOIIECCOPHBIX CHCTEMAX.

Opranu3anys nocie0BaTeIbHOro 0OMeHa HH(opMalel B pacipeeIeHHbIX

MHKPOITPOLCCCOPHBIX CUCTEMA
B pe3synbrare BEINOTHEHHUS 1aO0OPaTOPHOI paboThI CTYIEHT N3ydaeT OpraHU3aIHI0 TTOCIEA0BAaTEILHOTO
oOMeHa nHpOpMaInel B pacipeaesieHHBIX MUKPOIIPOLIECCOPHBIX CHCTEMaX.

I/ICCJ'ICI[OBaHI/IC 1aroBoro ABMrarteiisa
B pesynbrare BRINOIHEHHUS T1a60paTOPHOIT pabOThI CTYICHT paccMaTpUBAET allapaTHbIe U IPOrpaMMHEIE
cpencTBa JJabopaTOpHOTrO CTEHAa Ha OCHOBE MHKpPOKOHTpoiutepa ATmega8535.

Peann:;aum{ CHUCTCMBI YIIPABJICHUA IAroBOro ABUraTeiis
B pesynbrate BIOIHEHHS 1a00pAaTOPHON pabOTHI CTYJJEHT pacCMaTpHBaeT OPTaHU3AIMIO BBOJIa/BBIBOA
JIICKPETHOH MH(pOpPMaIUU B MUKPOIIPOLIECCOPHOM CHCTEME Ha OCHOBE MUKpOKOHTposuiepa ATmega8535.

HccnenoBaHnue CUCTEMEL I.HPIpOTHO-PIMHy.TIBCHBIfI Hpe,[[06pa30BaTeJIB-I[BI/IFaTCJ'IL

IIOCTOSSHHOT'O TOKa
B pesynbrarte BEIIOITHEHUS pabOTHI CTYIEHT pacCMaTpUBAaeT OPTaHU3AIMIO BBOIA/BHIBOJA CUTHAIOB
KOHTAKTHBIX JJATYUKOB B MHKPOIIPOIIECCOPHOM CHCTEME Ha OCHOBE MUKpOKOHTpoJiepa ATmega8535.

10

Peanmuzanus cucremser IIUII-AIIT ¢ cuMMeTpUYHBIM ylIpaBIIeHHEM
B pesyinbTate BhINOIHEHHS 1TA00PATOPHOH pabOTHI CTYJEHT H3yYaeT OpraHUu3alnio JHHAMHUYECKO
UHUKAlU1 B MUKPOIPOLIECCOPHOM CUCTEME HAa OCHOBE MUKpOKOHTposuiepa ATmega8535.

11

Peanmusanus cucrems! HITII-AIIT ¢ HECUMMETPUYHBIM yIIPABICHUEM
B pe3synbrare BRIIOITHEHHUS Ta60paTOPHOIT pabOTHI CTYCHT paccMaTpUBaeT OCOOCHHOCTH yTIPaBIICHHE




/ HaunmenoBanue 1a60paTopHBIX paboT / KpaTKoe copepikaHue
n/m

JKUAKOKPUCTATUNINYECKUM UHIUKATOPOM B MUKPOIIPOLIECCOPHOM CUCTEME HA OCHOBE MUKPOKOHTPOJLIEpA
ATmega8535.

12 |Peanuzanus 3amkHyTOM 110 ckopoctu cuctembl LITUII-JIIIT ¢ cumMmeTpuaHbIM

yIpaBJIECHUEM
B pesyinbrate BhINOIHEHHS 1a00paTOPHON pabOTHI CTYJEHT pacCMaTpUBaeT BHELIHUE NIPEPHIBAHUS B
MHUKpOIPOLIECCOPHOI CUCTEME Ha OCHOBE MUKPOKOHTpoiepa ATmega8535.

13 |HccnenoBaHue CUCTEMBI TAPUCTOPHBIN MPEOOPA30BATEIb-IBUTATENb TOCTOSHHOTO TOKA
B pe3synbrare BRINOTHEHUS pabOTHI CTyIeHT oTpabaTsiBaeT yMeHune o gopmupoBanuio IIMM curaana
TaifMepOM/CIETIMKOM B MUKPOIIPOIIECCOPHON CHCTEME Ha OCHOBE MUKpPOKOHTpoiutepa ATmega8535.

14 |Peanu3anusi pa30MKHYTON CUCTEMbI THPUCTOPHBIN MPeoOpa3oBaTesb-1BUraTellb

IIOCTOSIHHOI'O TOKa
B pe3ynbrate BRINOIHEHUS J1a00PaTOPHOI pabOTHI CTYICHT N3yYacT OCHOBHBIC BHEIITHUE TPEPHIBAHUS B
MHUKpPOTIPOIIECCOPHOH crcTeMe Ha OCHOBE MUKPOKOHTpoiepa ATmega8535.

15 |HUccnenoBanue pa3oMKHYTOM CUCTEMBI TUPUCTOPHBIN ITPeoOpa3oBaTelb-IBUTaATEIb
IOCTOSSHHOI'O TOKa

B pesynbTaTe BBITOTHEHHS PabOTHI CTYEHT MOJIyYaeT HaBBIK 110 OPTaHU3aIMHU MOCIIEI0BATEIEHOTO
oOMeHa HH(OpMAaIIHEi ¢ TOMOIIBI0 YHUBEPCATBHOTO CHHXPOHHO/aCHHXPOHHBIHM TIPHEMO-TIepeIaTInKa
USART c ucnonb3oBanuem komiuiekca AVR Studio 4 myst mukpokontposuiepa ATmega8535.

4.3. CamocrosiTenbHas padoTa 00y4daroIMuXCs.

Ne .
Bun camocTosiTennsHOM paboThI

/1

1 |U3yudeHue MOMOTHUTEIHHOM JIUTEPATYPHI.

2 |IlogroroBka K J1aOOpaTOpHBIM paboTaM.

3 | BeimonHeHHE KypcOBOTO MMPOEKTA.

4 | IloarotoBka K MpOMEKYTOYHOW aTTECTALINH.

5 | IloaroroBka K TeKyILIeMy KOHTPOJIO.

4.4. IlpuMmepHbIi TEpEYEHb TEM KYPCOBBIX MPOEKTOB

Opranusainusi BBOJa M BBIBOJA@  AaHANOrOBOM  uH(pOpmManmuu B
MUKPOITPOLIECCOPHBIX CUCTEMAX.

Opraauzanus IIOCJIEA0BATEIBLHOTO oOMeHa uHpopmanuen B
pacnpeneseHHbIX MUKPOITPOLIECCOPHBIX CUCTEMAX.

Opranuzanus BBOJIa/BBIBO/IA JTUCKPETHOM uHbOopMaIu B
MUKPOMPOLIECCOPHOM CUCTEME HAa OCHOBE MUKPOKOHTposuiepa ATmega8535.

Opranuzanuu TOCIEI0BaTEIbHOIO O0OMeHa HH(pOpMalnued ¢ MOMOUIbIO
YHUBEPCAIBHOIO CHHXPOHHO/aCHUHXPOHHBIN npuemo-nepenatunka USART c

ucroiab3oBanueM komiiekca AVR  Studio 4 gnga  MUKpOKOHTpoJuiepa
ATmega8535.



5. llepeyeHp wU3MaHUN, KOTOPBIE PEKOMEHIYETCS

OCBOCHUU JUCHUIUIUHBI (MOAYJIA).

HCIIOJIB30BATh IIPpU

Ne
n/n

bubnmorpaduueckoe onucanue

Mecto nocryna

Mukpomnpoiieccopubie cuctembl B. 5. XapToB Akanemusl, -
352 c., ISBN 978-5-7695-7028-5 , 2014

YueOHas OubImoTeka
Ne4 (aynm. 1125) -109k3.
dyHaaMeHTaTbHAS
oubnmorexa (ayn. 1230)
-39K3.

CxeMoTexHHKa IEKTPOHHBIX cucTeM. MUKpOIpoIieccopbl 1
MukpokoHtposiepsl B.W. boiiko, A.H. I'ypxuii, B.A. XKyiikoB
u 1ip. OgaotomHoe m3nanue bXB-IlerepOypr, - 464 c., ISBN
5-94157-467-3 , 2004

HTB (yu.4); HTB ($0.);
HTB (u3.1)

AnmapartHble ¥ IPOrpaMMHBIE CPEACTBA YUEOHOTO
MUKpormpoueccopHoro komiuiekra Y MK B.M. Makcumos;
MUUT. Kad. "Vnpapnenue u nuHhopMaTuka B TEXHUUECKUX
cucremax" OgnoromHoe n3ganne MUUT, - 19 c. , 2002

HTB (yu.3)

ABTOMAaTH3UpOBaHHAS CUCTEMA ITPOCKTUPOBAHUS
MPUHIMITAATBHBIX CXEM U IUIaT neyaTHoro MoHTaxka CAD-8.5
B.M. Makcumos; MUUT. Kag. "Ynpasnenue u
uHpOpMaTHKa B TEXHHUECKUX cucTeMax" OTHOTOMHOE
m3ganue MUUT, - 50 c. , 2002

HTB (yu.3); HTbB (u3.1)

AnnapaTHbl€ U IPOrPaMMHBIE CPEACTBA
MUKPOIPOLIECCOPHBIX YCTPOMCTB 1Sl NapAJJIEIbHOTO BBIBOIA
Y MHAUKAIMK JUCKpeTHON nH(popmaiuu B.M. MakcumMos;
MUUT. Kad. "Ynpasnenue u H"HPOpMaTHKA B TEXHUYECKUX
cuctemax" OgnoromHoe u3ganne MUUT, - 12 ¢., 2002

HTB (yu.3)

AnmnaparHble ¥ IPOrpaMMHbIE CPEACTBA NMAPAIIIEIBHOTIO
BBOJIa TUCKPETHON MH(POPMAIIMU B MUKPOIIPOLIECCOPHBIX
ycrpoiictBax B.M. Makcumo; MUUT. Kad. "Ynpasnenue u
uHpOpMaTHKa B TEXHHUUECKUX cucTeMax" OJHOTOMHOE
m3gaane MUNT, - 16 ¢. , 2006

HTB (yu.3)

ABTOMAaTH3UPOBaHHAsl CUCTEMA TPOCKTUPOBAHUS
MPUHIIMITHATIFHBIX CXEM M TUIaT reyaTHoro MmoHtaxka PCAD
2000-2006 B.M. Makcumos, A.C. 3usep, E.}O. PeiHnuHAa;
MUUT. Kad. "Ynpasnenue u nuanpopMaTuka B TEXHUUECKUX
cucremax" MUUT, - 50 c., 2007

HTB (23); HTb (yu.3)

LabVIEW nans Bcex + (kommakt-auck) JIx. Tpesuc JJMK
I[Tpecc; IIpudopKommiexr, - 544 c., ISBN 5-94074-257-2 ,
2004

HTB (46.)

6. IlepeyeHb COBpPEMEHHBIX

npodecCUOHATBHBIX

0a3 [Ja”HHBIX U

MH(OPMAIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT HCIOJIb30BaThCS IMPHU

OCBOEHUU JUCUUIUIAHBI (MOAYJIA).



Odurmansuseiit caiit PYT (MUUT) (https://www.miit.ru/).

Hayuno-texandeckas 6unbmuorexka PYT (MUUT) (http:/library.miit.ru).

Oo6pazoBatenpHas wiaropma «tOpaitt» (https://urait.ru/).

OOmue WHPOPMAIIMOHHBIC, CIPABOYHBIE W  IOWCKOBBIE  CHCTEMBI
«Koncynprant [Lmrocy, «["apanTy.

DNEeKTPOHHO-ONOIMOTeUHAs cucTema U371aTeIIbCTBA «JlaHbY
(http://e.lanbook.com/).

DJeKTpOHHO-0MOIMoTeuHas cucrtema ibooks.ru (http://ibooks.ru/).

7. llepedyeHb  JNHIEH3UOHHOTO WU  CBOOOJHO  PacHpOCTPaHSIEMOIO
IPOrpaMMHOr0 OOECnedYeHusi, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOJCTBA,
HEOO0XOUMOTrO JUIsl OCBOCHUS JUCIUILIMHBI (MOJTYJISA).

Microsoft Internet Explorer (uiu apyroit 6paysep).
OmnepanuonHas cucrema Microsoft Windows.

Microsoft Office.

[Taket npukitagueix nporpamm UMK,

Omynsarop YMK,

[Tporpamma AVR Studio 4,

ITaker LabVIEW,

KoHcTpykTop TecToB aganTuBHOM cpefbl TecTupoBaHus « ACT.

8. Ommcanme MaTepHATBHO-TEXHUYECKOW 0a3bl, HEOOXOTUMON IS
OCYILIECTBJICHUSI 00pa30BaTEILHOIrO Mpoliecca Mo JUCIUILUIHHE (MOIYJIIO).

YyebHble ayIUTOpUM JUIsl TPOBEACHUS YUYEOHBIX 3aHSATUN, OCHAIEHHBIC
KOMIIBIOTEPHOU TEXHUKON U HAOOpaMu IEMOHCTPAIIMOHHOTO 000PYyA0BaHUS.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

KypcoBoii nipoekT B 6 cemecTpe.
DK3aMeH B 6 cemecTpe.
3auer B 7 cemecTpe.

10. OueHouHble MaTEpHUAIBI.

OueHouHbIE MaTepUabl, IPUMEHSEMbIE MTPU MTPOBEACHUH MPOMEXKYTOYHOM
aTTecTaluy, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIbHBIM HOPMAaTHUBHBIM
aktoM PYT (MUUT).



ABTOpBI:

JIOLIEHT, JOLIEHT, K.H. KaQeapbl
«YTIpaBiIeHUE U 3aIUTa

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

[Ipencenarens yueOHO-METOUUECKOM
KOMHUCCHUH C.B. Bonoaun



