





1. OBBEKT, HEJIb U 3ATAYHN OCBOEHMU S TUCHUIIJINHBI

JlucuuIiuiiHa paccMaTpuBaeT BOIPOCHI MPOTrPAMMHUPOBAHMUS OJHOKPHUCTAJIBHBIX
MUKPOKOHTPOJUIEPOB KaK y3JI0B 0a30BBIX CHCTEM aBTOMATH3aI[MH YIIPABIICHUS.

Henp  gucuuruiviHbl:  (QOPMUPOBAHUE Y  CTYIACHTOB TEOPETHUYECKOH U
IPaKTHUECKOM 0a3bl MO YCTPOHCTBY MHUKPOIPOLIECCOPHBIX YCTPOWUCTB, KOTOpas
MO3BOJIUT UM pEIIaTh MPAKTUUYECKHE 33Jaud B MX MPOPECCHOHATBHON NEATEIbHOCTH,
CBA3aHHOW C IIPOEKTUPOBAHUEM MHMKPOIPOLIECCOPHBIX YCTPOWCTB  YIPABJICHUSA
TEXHOJIOTUYECKUM O00O0pyJIOBaHMEM, B TOM 4Yucie Ha 0a3e OJHOKpPUCTAJIbHBIX

MHUKPOKOHTPOJIJIEPOB..

3ajauyd  AUCUUIUIMHBI - O3HAKOMHUTH CTYAEHTOB MHMKPOIPOLECCOPHBIMU
CUCTEMaMH YIPABICHHUS M TOJYYCHHE NPAKTUYECKMX HABBIKOB HX aHalW3a U
MPOrpaMMHUPOBAHUSL.

B pe3ynbprare 0CBOCHMS JUCIUILIIMHBI CTYJICHT JOJIKEH:

3HATh:

- IPUHLMAII ~ JIEWCTBHSI ~ COBPEMEHHBIX  MHUKPOIIPOLIECCOPHBIX  YCTPOMCTB
yIpaBiIeHUS 1 0COOEHHOCTU UX MPOTrPaMMUPOBAHMS;

YMETB:

- CIIOJIb30BAaTh TMOJIyYEHHYIO B pe3ylibTaTe OOyuYeHHUS TEOpPETHUUECKYI0 U
OPAaKTHYECKyI0 0a3zy Ui pa3padOTKHM M MIPOrpaMMHUPOBAHUS MHKPOIPOLECCOPHBIX
YCTPOMCTB Ha 0a3e OAHOKPHUCTAIBHBIX MUKPOKOHTPOJUIEPOB Ha si3bike Assembler u Ha
s3pike Cu;

- UCTOJIB30BATh IPU Pa3pabO0TKe YIPABISIIOUIMX TPOrpaMM MHKPOIPOLIECCOPHBIX
YCTPOMCTB BCTPOCHHBIE anmnapaTHbIe TaliMepBbl, aHaJIOroBO-UU(POBEIE
npeoOpa3oBaTeu, yCTPOUCTBA CBA3Y;

- HCTIOJIb30BATh MOJIYYEHHbIE 3HAHMS TPU PELIEHUH MPAKTUYECKUX 3a4ad IO
OPOEKTUPOBAHUIO M MPOTPAMMHPOBAHUIO  MHKPOIPOLIECCOPHBIX  YCTPOMCTB
yIpaBJICHHUS;

BJIAJIETh:

- HaBbIKaMU IPOIPaMMHUPOBAHUS COBPEMEHHBIXMUKPOIPOLIECCOPHBIX YCTPOMCTB;

- HaBbIKaMU paboThl ¢ NepuPEepUMHBIMU yCTPOMCTBAMH MHUKPOIIPOLIECCOPHBIX
YCTPOMCTB yIpaBIJICHUSI.

[lepeuncnennsie pe3yabTaThl 0OYUYEHHUS SIBISIOTCS OCHOBOW sl (POPMUPOBAHUSA
CIEAYIOMNX KOMIETECHIINM:

[1IK-1. T'oTOoB M3y4aTh HAyYHO-TEXHUYECKYI0 HH(OpPMAIMIO, OTCUYECTBEHHBIA H
3apyOexHbIN ONBIT IO TEMATUKE UCCIIEA0BAHNUS.

[1K-2. CnocobeH MonenupoBaTh OOBEKTHI MPO(PECCHOHAIBHON EATENbHOCTH C
UCIIOJIb30BAHUEM  CTAHJAPTHBIX IIAKETOB M CPEACTB  aBTOMAaTU3MPOBAHHOIO
IIPOCKTUPOBAHHUS

[1K-4. CrnocoOHOCTBIO HCIIOJIB30BATh TEXHUYECKUE CPEACTBA U H3MEPEHMS
OCHOBHBIX IapaMETPOB AIEKTPOIHEPIETUYECKUX M DIIEKTPOTEXHUUECKUX OOBEKTOB U
CUCTEM M MPOUCXOJALINX B HUX IIPOLIECCOB
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2. MECTO JUCIATLJINHBI B OCHOBHOM OBPA30OBATEJIBHON
IHPOI'PAMME

Jucuumuimmaa OTHOCUTCS K  4acrty, dbopMupyeMoii  ydacTHUKaMU
oOpa3oBaTelbHbIX OTHOIICHWH OJoka JucHuIuiMH ydyeOHoro 1wiana ['OYBIIO
"JloHEeUKUl HAalMOHAJIBHBIN TEXHUYECKUN YHHUBEpPCUTET" MOATOTOBKHM OakaliaBpa IO
HampasieHuto 13.03.02 «DmekTposHepreTuka M 3IEKTPOTEXHUKA», HANPABICHHOCTh
(mpodums) «IINEKTPONPUBOI U ABTOMATHKAY.

HucnuninHa 0a3upyeTcss Ha 3HAHUAX M YMEHUAX, KOTOPBIE CTYAEHT MpuoOpen
npu uzydeHun auctuiuinH «MupopmaTtuka», «CoBpeMEHHbIE MaKeThl MPUKIIATHBIX
IPOrpamMm», «Teopernueckue OCHOBBI AIEKTPOTEXHUKI, «OO0BEKTHO-
OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHUEY, « DIIEKTPOHUKA U MUKPOCXEMOTEXHUKAY.

3HaHUST W yMEHUs, NPUOOPETEHHbIE MPU OCBOCHUU JIaHHOM JIUCLUILIMHBI,
peanu3yloTcs CTYACHTOM TMpU U3YYeHUH  JUCHUMIUIMH «CHCTeMbl yNpaBlICHUS
JIeKTporpuBoAamMmu», «lIpoMbIIUIEHHBIE CUCTEMBI yrpasieHus», «lIpoexrnpoBaHue
CUCTEM aBTOMAaTH3allUW», BBIIOJHEHUH HAyYHO-UCCIIEIOBATEIbCKONH paboThl U
MIPOXO0XKJAEHUH I'OCYAAPCTBEHHOW UTOTOBOUM aTTECTAllUH.

3. CTPYKTYPA U COAEPKAHUE JNCIHUITJINHBI
3.1. Pacnipenesienne y4eOHbIX 4YACOB M0 TeMaM JUCUUILINHBI U BUJAAM 3aHATHI

HanmenoBanue tem KonuuecTBo yacos
(comepxaTenbHbIX MOYJIEN) (ounas popma)
B ToM uncne
Bcero Jlexuuu | Ilpaxt. |Jlabop. CPC

(CemuH.)
Tema 1. Bgeoenue. Lenu u 3a0auu Kypca. 7/13 2/1 5/12
Tema 2. Haznauenue, munsl u npuHyunbsl
nOCMpOoeHUss 0OHOKPUCMATIbHBLX 9/13 4/1 5/12
MUKDOKOHMPONIEPOB.
Tema 3. Cmpyrmypa 9/13 4/1 5/12
Mukpokoumposnepos AVR.
Tewma 4. Komanowt sazvixa accembnepa 15/15 41 62 5/12
Mukpokoumposnepos AVR.
Tema 5. Ilopmut 6600a/6vi1600a 17/16 i 62 7113
Mmukpoxkoumposiepos AVR.
Tema 6. Opeanuzayus npepviganuii u 20/16 5/1 62 9/13

paboma ¢ nOONPoOSPAMMAMU.
Tema 7. Opeanuzayus pabomsi
matmepos-cuemyuKos 22/17 5/1 8/3 9/13
Mukpokoumposnepos AVR.
Tewma 8. IIpocpammuposanue

Mmukpokoumponnepos AVR na sizvike Cu. 2317 6/1 8/3 o113
KonTakTHas paboTta (IOMOTHUTEIbHAS) 4/6

Kypcogas pabora (IpoekT)

Hroro no Buxam 3aHsiTuii 126/126 34/8 34/12 54/100
Konmponw 18/18

Hroro: 144/144 34/8 34/12 54/100




(I)OpMI/IPOBaHI/Ie KOMIIETEeHIIUH B pe3yJjbTaTe 0CBOCHUA TEM JUCHHUIIINHDI

ICST— TeMbl AUCIUTIIIMHBI, HAlleJIEHHBIE Ha BBIPAOOTKY
KOMITETECHITUH
[TK-1 Tewmsil, 2,3,4,5,6,7, 8
I1K-2 Tewmnil, 2,3,4,5,6,7, 8
I1K-4 Tewmnil, 2,3,4,5,6,7,8
3.2. Jlekuuun

Tema 1. BBenenue. Lleau u 3agaum Kypca.

ConeprkaHue TEMBI 1:

Beenenue. Haznauenue, GpyHKIIMU U 00J1aCTh MIPUMEHEHHUSI MUKPOIIPOLIECCOPHBIX
CHCTEM.

Tema 2. HazHayeHue, TUNIBI M IPHHIMIBI IOCTPOCHUS OJHOKPHUCTAIbHBIX
MHMKPOKOHTPOJLICPOB.

ConepkaHue TeMBbI 2:

Ha3naueHue, TUIIBI M NPHUHLOMIBL ITOCTPOEHUS MHKPOIPOLIECCOPHBIX CHUCTEM.
®ynkunu MakpormnpoueccopoB. OCHOBHBIE Y3JIbl MUKPOIPOLIECCOPOB (peructpsl, AJIY,
namsATh MpOrpaMM U JAHHBIX, PETUCTPbl CHEUUaNbHbIX (yHKUUH). Bunel mmH
MHUKpPOIIPOLIECCOPHBIX CUCTEM. Pexkumpl pabOTBl MHKPOIPOLIECCOPHON CHCTEMBI.
ApxutekTypa MukponpoueccopHbix cuctem (I'apBapackas u Ilpuncronckas, RISCu
CISC).IIponeccopHbie LUKIIBI U TAKTHI.

Tema 3. CTpyKTYpa MUKPOKOHTPOJLJIepoB AVR.

ConepkaHue TeMbI 3:

CrpykTypHas cxema, pacrpeesieHle NaMsTH, PErucTpbl 00IIEero Ha3HAYEHUs U
peructpel BBOjAa/BbIBOJIa. OCHOBHBIE (YHKIIMOHAJIbHBIE OJOKH M mepepupuitHbie
MOJIYJIH.

Tema 4. Komanasb! si3bIka accem01epa MUKPOKOHTPoJLIepoB AVR.

ConeprxaHue TeMBI 4:

Komanapl  s3pika  accemOinepa  MUKpOKOHTpoiuiepoB  AVR.[Ipunimmns
(dbopMUpOBaHKS MAIIMHHOTO KOJIa MHKPOKOHTposuiepoB AVR, OCHOBHBbIE HPUHIUIIBI
acceMOJIMpPOBaHUE UCXOIHOTO MHEMOHUYECKOTO KoJa. J{upekTuBhI acceMbiiepa.

Tema 5. IlopThl BBOAA/BBIBOIa MUKPOKOHTPOJLIIEPOB AVR.
ConeprkaHue TEMBI 5:
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[TopTel BBOAA/BBIBOAA MUKPOKOHTPOIUIEpOB AVR. OCHOBBI IporpaMMUpOBaHUs
U HAaCTPOMKHU MOPTOB BBOJIa/BhiBoMA. [loHsATHE «/1pede3r» u mporpaMMUpOBaHKE TOPTOB
IPU HECTAOUIIBHBIX YPOBHSIX BXOJHBIX CUTHAJIOB.

Tema 6. Opranu3anusi npepbIBaHui U padoTa ¢ NOANPOrpaMMaAMMU.

ConeprkaHue TeMBI 6:

[TonsiTue M cHnocoObl OpraHU3alliid  «CTEKa» MHUKPOIPOIIECCOPHBIX CHCTEM.
Opranmzarusi cTeka MHUKpPOKOHTposuiepoB AVR. Buumbl um cnocoObl opraHu3anuu
npepbiBanuid. [loHsiTHe U crocoObl peanu3alnuu «BEKTOPOB» mpepbiBanuil. [IpaBuna
opraHu3aiuu 00padboOTYMKOB MPEPHIBAHUN U TIOANPOTPaMM MUKPOKOHTpoJuiepoB AVR.

Tema 7. Opranusanusi padoTbl TAMMEPOB-CYHETYNKOB MUKPOKOHTPOJLIIEPOB
AVR.

ConeprkaHue TEMBI 7:

Bunel u ocHOBHBIE (PYHKIMU TailMEPOB-CUETYMKOB MHKPOKOHTpOJIEpoB AVR.
CriocoObl  3afaHusi PEKUMOB pabOThl M OpraHM3alMu npepbiBaHuid. Peanuzanus
3aJaHHBIX BBIJEPKEK BpeMEHM U ynpasiaeHus B pexume MM  BHemHumu
YCTPOMCTBAMM.

Tema 8. IlporpammupoBanne MUKPOKOHTPOJLIepoB AVR Ha si3bike Cu.

ConeprxaHue TEMBI &:

[lepexon oT accembnepa K s3bIKAM «BBICOKOTO YPOBHs». Bunmbl um (yHKIUU
KOMITWIATOPOB. OCHOBBI IIpOrpaMMupoBaHusl Ha sA3bIkE€ «CH» MHUKPOKOHTPOJUIEPOB
AVR. OcobenHoctu mnocTpoeHuss mporpamMM Ha s3bike «Cu» OJHOKPHUCTAIBHBIX
MUKPOKOHTPOJUIEPOB B Pa3IUYHBIX PEKAMAX.

3.3. [IpakTnyeckne (CeMUHAPCKHUE)3AHATHSA

B coorBercTBUM ¢ y4eOHBIM IUIAHOM JUCHUILTUHBI «MHKPOMPOIIECCOPHBIE
YCTPOMCTBA» MpaKTUYECKUE (CEMUHAPCKUE) 3aHITHS HE MPEyCMOTPEHBI.



3.4. JIaGopaTopHbIe padoThI

Ne Tema paboTsI Oo6mwem, | Jlureparypa
n/n yac.
O4H/
3a04H/
OYH-
3209H
1 Komanisl si3p1Ka accembiepa MUKpOKOHTposuiepoB AVR. 6/2 [5, 8]
2 [TopTsl BBOJIa/BBIBOJIAa MUKPOKOHTpOJIIIEPOB AVR. 6/2 [5, 8]
3 Opranu3anus npepbiBaHuid U paboTa ¢ HOANPOrpaMMaMH. 6/2 [5, 8]
Opranuzanus paboThl TAMEPOB-CUETUNKOB
4 8/3 (5, 8]
MHKPOKOHTposuiepoB AVR.
5 [IporpamMmmupoBanue MUKpoKOHTposiepoB AVR Ha s3bike Cu. 8/3 [5, 8]
HWroro: 34/12
3.5. CamocrosiTesibHasi padoTa cTyleHTa
No Buasl camocTosiTenbHOM paboOThI CTyIEHTa O0bewm,
n/n yac.
OYH/O0YH-
3204/3204H
1 N3ydeHue JIEKIMOHHOTO MaTepuraa 36/50
2 IToAroToBKA K MPAKTHYECKUM 3aHATHUIM -
3 [ToaroToBka K 1a00paTOpHBIM paboTam 36/50
4 BrinonHeHne KypcoBOro nmpoeKTa -
) BrinosiHeHne KypcoBoit paboThl -
6 BrInosiHEHNE MHAMBUAYAJIBHOTO 3a/IaHUS -
HUTOI'O: 72/100

3.6. UnauBuayaibHOE 3aJaHNe, KyYPCOBOil MPoeKT (padora)

B coorBercTBUM ¢ y4eOHBIM IUIAHOM JUCHUILTUHBI «MHKPOMPOIIECCOPHBIE
YCTPOMCTBAa» UHAMBUIYATLHOIO 3a/IaHUsI U KYPCOBOM MPOEKT HE MPEAYCMOTPEHBDI.

4. POHJI OHEHOYHBIX CPEJACTB

4.1. Kpurepuu ¥ IIKaJbI 1JI1 HHTETPMPOBAHHOM OLIEHKH YPOBHS
c(hpopMHUPOBAHHOCTH KOMIIETEH LM
Cocmasenaowasn kKomnemeHyuu — NOIHOMA 3SHAHUU

- HYyJICBOM ypOBEHb: HEBEpHbIC, HE AapryMEHTHUPOBAaHHBIE, C MHOXXECTBOM TIpyObIX
OIMUOOK OTBETHI HA BOMIPOCHI. Y POBEHb 3HAHUH HIKE MUHUMAJIBHBIX TPEOOBAHNUI;

- MUHUMAQIbHBIM YpPOBEHB: JaHbl HE IIOJHBIC, HETOYHBIE W HEAPTyMEHTUPOBAHHBIC
OTBETHl Ha BOMPOCHI. JlOMyIIEHO MHOTO TIpyObIX OIIMOOK. YpOBEHb 3HAHHU HUXKE
MUHUMAaJbHBIX TPEOOBAHUM;




MIOPOTOBBI YPOBEHB: JaHBl HEJOCTATOYHO TOJHBIC, TOUYHBIE W APTYMEHTHUPOBAHHEIC
OTBETHl Ha BOMPOCHL. [110X0 3HAET TepMUHBI, OMPECIICHUS U TOHSATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIICHHUS, IPUHIIUIIBI. JIOMyIIIeHO MHOTO HErpyObIX OIIHUOOK;

CpeIHUI YPOBEHB: JaHbl JIOCTATOYHO MOJHBIC, TOUHBIC U apTYMEHTUPOBAHHBIC OTBETHI
Ha BOIPOCHL. B 1eOM 3HAeT TEPMHUHBI, OINPEACICHHS W IIOHSATHS, OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIICHMSI, NPUHIMMBL JIOMyIIEeHO HECKOJIBKO HErpyObIxX
OIINOOK;

MIPOJIBUHYTHIN YPOBEHB: JIaHbI TOJHBIC, TOYHBIE W ApTYMEHTHPOBAHHBIC OTBETHI Ha
BOTIPOCHI. 3HAET TEPMUHBI, OINPEACICHUS W TOHSITHS, OCHOBHBIC 3aKOHOMEPHOCTH,
COOTHOIIIECHUS, MPUHITUIIBL. J[OMyIIIEeHO HECKOIBKO HETPYOBIX OITHOOK;

BBICOKHW YPOBEHB: JaHbl IIOJIHBIC, TOYHBIC M apryMEHTHPOBAaHHBIC OTBETHI Ha
BOIIPOCHI. 3HAET TEPMHHBI, OTPEICICHUS U TOHITHS; OCHOBHBIC 3aKOHOMEPHOCTH,
COOTHOIIICHUS, MPUHIIAIIBL. J[OMyIIeHO HECKOJIbKO HETOYHOCTEH.

Cocmasenaowasn KomnemeHyuu — yMeHus

HYJICBOW YPOBEHb: MOJHOE OTCYTCTBUE MOHUMAHUS CYyTH METOJUKH PEIICHUS 3a/1a4H,
JIOITYILIEHO MHOXECTBO IpyOeHIINX OIIMOOK / 3a/1aHus HE BBINOJIHEHBI BOOOIIIE;
MUHUMAJIBHBI YPOBEHB: CJIa00€ TOHMMAaHHE CYTH METOJIWKH DEIICHUs 3ajauu,
JOTyIIeHbl TpyObie ommOku. PermeHuss He obocHoBaHbl. He ymeeT HCmonb30BaTh
HOPMaTUBHO-TEXHUYECKYIO JTUTEPATYPY;

MOPOTOBBI YPOBEHB: JIOCTATOYHOE TOHUMAHWE CYTH METOJUKH PEIICHUS 3a]1adu,
JOMyIIeHbl OmuOKu. PemeHuss He Bcerma OOOCHOBaHBI. YMEET HCIOJIb30BaTh
HOPMAaTUBHO-TEXHUYECKYIO JmTeparypy. Cnabo OpHEHTHUpYeTCs B CIEIHaJIbHOMI
Hay4YHOU JIUTEPATYPE;

CpeIHUI YpOBEHb: B IIEJIOM MOHMMAET CYTh METOJWMKH PEUICHUS 3a/Ja4d, JOMYIICHBI
ommOku. Permenuss He Bcerma OOOCHOBaHBL. YMEET HCIONB30BaTh HOPMATHBHO-
TEXHUYECKYIO U CTICIUAIbHYIO HAYUYHYIO JIUTEPaTypYy;

MPOJBUHYTHIM ypOBEHb: B IIEJIOM IOHUMAET CYTh METOJUKH PELICHHs 3a/adH,
JomyieHbl  HeToyHOCTH. CrocoOeH 00O0CHOBAaTh peIIeHUs. YMEET HCIOJIb30BaTh
HOPMATUBHO-TEXHUUYECKYIO U CIIEIUATBHYIO HAYYHYIO JIUTEPATYPY;

BBICOKMI ypOBEHb: IIOHUMAET CYTh METOAMKH perieHus 3agaun. CnocobeH 000CHOBAThH
pelieHusi. YMeeT UCIOoJIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CHCIUATIbHYIO0 HAYYHYIO
JUTEPATYpPy, IEPETOBOU OIIBIT.

Cocmasnarowas komnemenyuu — 61a0eHue HagbiKamu

HYJIEBOM YpPOBEHb: HE JEMOHCTPUPYET BJIAJACHUE HABBIKAMHA BBINOJHEHHUS
npodecCHOHANBbHBIX 3a/1a4. He MOKeT BBIIOJIHUTD 3a1aHMUS;

MUHHMMAaJbHbI YPOBEHb. HE JAEMOHCTPUPYET BJIAJICHUE HABBIKAMHU BBIIIOJHEHUS
npoecCHOHANBHBIX  3a1ady. VchObIThIBA€T  CYHIECTBEHHBIE TPYAHOCTU  IIPH
BBIIIOJIHEHUH OTACJIBHBIX 3aaHUM;

HOPOTOBBI YPOBEHbB: BJIAJICET HABBIKAMU BBIIIOJHEHUS MPOPECCHOHANBHBIX 3a/lay Ha
IIOPOrOBOM YpOBHE. 3aJlaHUs BBINOJIHAET MEUICHHO U HEKAYECTBEHHO;

CpEeIHUIl YpOBEHb: BIAJEET HAaBBIKAMU BBIIIOJHEHUS MPO(ECCHOHAIBHBIX 3a/]ad.
3a/iaHus BBIMOJIHSET HA CPETHEM YPOBHE 110 OBICTPOTE U KAYECTBY;



MPOABUHYTBHI  yPOBEHb: BIIAJICET YBEPEHHBIMH  HABBIKAMHU  BBINOJHEHUS
npoecCHOHANBHBIX 3a/1ad. BBICTpPO M KauyeCTBEHHO BBIMIOJHSET 3aJaHUs, WHOTA
JIOITyCKasi HE3HAUUTEIIbHbBIE IOTPEIIHOCTH;

BBICOKHM  ypOBEHb:  BIIAJICET  yYBEPEHHBIMH  HABBIKAMU  BBINOJIHEHUS
npoeCCHOHANBHBIX 3a/Jad. BBICTPO W KAa4yeCTBEHHO BBITIONHSACT 3aJlaHUs, MPH
HEO0OXOMMOCTU JEMOHCTPUPYS TBOPUECKHUM MOIXO.

Ob6obwenHas oyeHka chopmMuposaHHOCmU KOMNEemeHyull

HYJIEBO YPOBEHb: Ha HYJEBOM YPOBHE C()OPMHMpOBAHBI: BCE COCTABISAIOLIUE; OJHA

WM JIBE U3 TPEX, OCTaJIbHbIE — HA 00JIee BHICOKOM YPOBHE;
MUHUMAJIbHBIII  ypOBEHb: HAa MUHUMAJIBHOM YpPOBHE C(OpPMHUPOBAHBI: BCE
COCTABJISIIOLIUE; OJIHA UJIU JIBE U3 TPEX, OCTANIbHBIE — Ha 00JIee BEICOKOM YPOBHE;

MOPOTOBbI YPOBEHb: Ha MOPOrOBOM YpPOBHE C(POPMUPOBAHBI: BCE COCTABJISIIOLIME;

OJTHA WJIH JIBE U3 TPEX, OCTAIbHBIC — HA 00JIee BLICOKOM YPOBHE;

CpeIHUH ypOBEHB: Ha CpPeAHEM YpOBHE C(HOPMHPOBAHBI: BCE COCTABIISIONINEC; OJIHA

WU JBE 13 TPEX, OCTaIbHBIC — Ha 00JIee BEHICOKOM YPOBHE;

IMPOJBUHYTBIM  ypOBEHb: Ha IPOJABHHYTOM ypOBHE C(OPMHpPOBAHBI: BCE
COCTaBJISIFOIIME; OJHA WM JBE U3 TPEX, OCTAIBHBIE — HA BBICOKOM YPOBHE;
BBICOKMI YypOBEHb: Ha BBICOKOM YpPOBHE CGHOPMHUPOBAHBI BCE COCTABIISIONINC
KOMIIETCHITHI.

4.2 Bonipocsl K 3K3aMeHy U IpUMep IK3aMEHALMOHHOI0 Omiiera

OnumuTe 9T0 TaK0e MUKPOIIPOILIECCOP U €ro (PYHKITHH

OnuimuTe 9T0 TaK0e MUKPOIIPOIIECCOPHAs CUCTEMA U €€ QYHKITHH

Onummure 4To TaKoe OJJHOKPUCTATHBI MUKPOKOHTPOJUIEP U €T0 (PyHKIUU

Onuiurre OCHOBHbIE 0COOEHHOCTH MUKPOKOHTpPOJLIEpoB cepur AVR

Kakne Buabl "mumH" Mukpomnpoueccopusix cuteM Bam m3BectHbl? Onumure ux

byHKIUH.

Onummre otauuus  "rapBapiackoil” u  "doOH-HEHUMOBCKOH"  apXUTEKTYp

MHUKPOIIPOLIECCOPHBIX CUTCEM

7. OnumuTe OCOOEHHOCTH (YHKIMOHMPOBAHMUS MMKpPOIpPOLECCOpa B PEXUME
IIpepbIBAaHUN

8. Onwummre OCO6CHHOCTI/I KOH(UTYpaIiy MaMaTi MUKPOKOHTpoJuiepoB AVR

9. Uro Takoe "aupextuBbl accemOiepa. [IpuBeante npuMepsi.

10.Onummre cucreMy ynpaBieHHUs CTEKOM MUKpOKOHTpopsuiepoB AVR. Tloscaute
UCIIOJIb30BaHUE CTEKA HA MIPUMEPE peaaan3anuu 00padoTUNKOB IPEPhIBAaHHIA

11.Onummre cucreMy ynpaBieHHUs CTEKOM MUKPOKOHTpopiuiepoB AVR. Iloscaute
UCITIOJIb30BAHUE CTEKA HA IPUMEPE peaaaTnu3alnuy MOANIpOrpaMm

12.0nuimrTe 0COOEHHOCTH HaMKMCaHUs MPOTrpaMM JIsl MUKpOKOHTposuiepoB AVR Ha
a3blke acceMmOnepa. IlpuBenure mnpumep mnporpamMmsl Ha s3bIKE accemOiepa
MUKpPOKOHTpoJuiepa AVR.

13.Tloscaute ¢yukuuu peructpa ¢uaroB SREG mukpokontposepo AVR.

[IpuBenuTe mpuMep Kojla Ha si3bIKE accemoOisiepa Uil peanu3alyy YCIOBHBIX

ePEeXO0B.

SNk W=

S
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14.Onuinre 0COOEHHOCTH YIIPaBIICHUS IIopTamMu BBO/Ia/BBIBOJIA
MUKpOKOHTpojuiepoB  AVR. [IlpuBenure mnpumep mporpamMMbl Ha  A3bIKE
accemouiepa.

15.Kakue (yHKIMM BBINONHAIOT TaWMEpPbI/CUETYUKH MHUKPOKOHTposuiepoB AVR.

Kak ux MO>XXHO HCIIOJIb30BaTh AJIs1 OpraHu3aliii BBIICPKOK BPCMCHU.

I'OYBIIO «/loHeukuii HAIMOHAJIBLHBII TEXHUYECKUI YHUBEPCUTET)

[Iporpamma: OakanaBpuar
(bakayiaBpHar, CrielHaINTET, MarkuCTPaTypa)
Hanpaiienue noaroToBku (CrennuaibHOCTD): 13.03.02 «OneKkTposHepreTUKa U
QJICKTPOTCXHUKA»
(xoz, Ha3BaHUE)
HanpasnauocTts (mpoduis): DIIEKTPONpPUBOA ¥ ABTOMATHKA
(Ha3BaHME)
Cewmectp: OCeHHHMI cemecTp yuebHoro rona 2025-2026r.r.
VYyeOHas AUCIUTUIMHA: MuUKpOIPOLIECCOPHBIE YCTPONCTBA
BUJIET Nel

1. OnumuTte OCOOCHHOCTH YIpaBJICHHUs] MOPTaAMH BBOJIA/BBIBOJAA MHKPOKOHTposuiepoB AVR.

[TpuBeauTe mpuMep MporpamMmbl Ha sI3bIKE acceMouepa.

2. Omummre ommmums "rapBapiackor” U "QOH-HEHMOBCKOW'" apXUTEKTYpP MHUKPOIPOIECCOPHBIX

CUTCEM.
VY TBepkIeHO Ha 3aceaHuH Kadeapsl DNeKTpOnpUBOJA U aBTOMATH3aLUs TPOMBIIUIEHHBIX
YCTaHOBOK
(HanMeHoBaHUe Kadepbl MOJIHOCTHIO)
[IpoTokon Ne  or . 20 r.
3aB. kadenpoit Pozkapsika [1.1.
(monuce) (©.1.0.)
DK3aMeHaTop JlaBmoHoKA.B.
(o ch) (®.1.0.)

4.3 Kpurepumu onieHUBaHUA

CpenctBaMu OLIEHUBAHUS SIBISIFOTCSI:
— BBITNIOJIHEHUE JTa0OPATOPHBIX PadoT;
— 3aIKMTa OTYETOB MO JTAOOPATOPHBIM padoTaMm;

HeoGxonumoe yciioBue 3auérta uisi CTyACHTOB O4yHOM (opmbl oOydeHus (60

0aJJIOB): BBIMOJHEHHUE U 3alIMTa OTYETOB 10 JIAOOPATOPHBIM paboTaMm.

BonycHble OaIbI: JOMOJHUTENIBHBIE OMPOCHl Ha JA0OpaTOpPHBIX padoTax — A0 2

0aJI0B 3a OMpoc.

BrimonHeHne Bcex  J1aOOpaTOpHBIX  pabOT, TPEIYCMOTPEHHBIX  y4eOHO-

METOINYCCKON KapTOW TUCITUILINHBI SBJISICTCS 00S3aTCIbHBIM.
3amuTa 1a00paTOPHBIX PadboT, MPOBOAUTCS B BUAC coOOECEeTOBaHUS.

Texkymuid KOHTPOJIb 3HAHUN CTYJCHTOB [MPOU3BOJIUTCSA II0 pe3yJibTaTaM

BBITIOJIHEHUS  JTAOOPATOPHBIX  paboOT, HWHIWBHUIYAIBHOTO 3aJlaHUs, BO
KOHTPOJIbHBIX OIIPOCOB B X0/ TPOBEICHUS 3aHATUH.
[Ipumep TekyIero onpoca Ha Ja00paTOPHBIX paboTax

JlaGopatopnas pabdora Ne 4 mna Temy: «Komanawl s3bika acceMOiepa

MHUKpPOKOHTpoJIepoB AVR.». Bonpocs! npu Tekyiem onpoce:
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1. Kak ¢popmupyeTcst MallimHHBIN KO 1711 MUKPOKOHTposuiepa cepurt AVR?
2. KakoBo Ha3zHasiueHue peructpa SREGMukpokonTposiepos cepurt AVR?
3. IlosicHUTE MPUHLMUIT UHCTPYKLHM YCIOBHOTO MEPEX0/1a MUKPOKOHTPOJIEPOB
cepun AVR.
[Tomyuennass onenka mno 100-OamuibHOM 1IKane OMNpenessieT OLEHKY IO
rocyapctBeHHoi mkane u mkaine ECTS:

Cymma GamioB Ortenka OreHka
no 100-6anpHOM 1mKaje no mkaine ECTS 10 TOCYIAPCTBEHHOM IIKAJIE
90-100 A OtanuHO
80-89 B Xopoto
75-79 C
70-74 D v
60-60 E JIOBJIETBOPUTEIBHO
35-59 F He
034 P YIIOBJIETBOPUTEIBHO

* — ¢ 00s3aTeNBLHBIM IMOBTOPHBIM M3YUCHUEM OAUCHUIIINHBIL.

4.4 Ilpumep TeKyLIero onpoca Ha NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATUSX
U J1adopaTopHBIX padoTax
VY4eOHBIM MJIaHOM IIPAKTUYECKHE 3aHITHS HE 3allJIJaHUPOBAHbI

4.5 KypcoBoe npoekTupoBaHue
VY4eOHbIM IJIaHOM KYpPCOBOE MTPOCKTUPOBAHKE HE 3aIJIAHUPOBAHO
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S PEKOMEHAYEMAA JIMTEPATYPA

I. OcHoBHas JHMTEpaTypa
BonoBo3oB A.M. MUKPOKOHTPOJIJIEPHI AJIsI CUCTEM aBTOMATUKH [DJIEKTPOHHBIM

pecypc]: ydebnoe mocobue/ BomoBo3oB A.M.— DJEKTPOH. TEKCTOBBIC
nanasie.— MockBa: Undpa-Umxkenepust, 2016.— 164 c. - 1 daiin. - Pexum
nocryna: http://www.iprbookshop.ru/51727.html. .— 3BC «IPRbooks» —

Pexxum noctyna: st aBTOpU3UP. MOJIb30BATENEH

Marttomos H.B. Hauano pa6otel ¢ MukpokonTpoiuiepaMu STMS8 [DeKTpOHHBIM
pecypc] / H.B. Mattomios. - 8 M0. - [b.m.] : [0.1.], [2016]. - 1 daitn. - Cucrem.
TpeboBanus: - Pexum goctyna: http://ed.donntu.org/books/17/cd6072.djvu. -
3ari. ¢ skpana.- [IpocmoTpiuk djvu-daiinon

baxoBuer M.A. MuUKpOIPOIECCOPHBIE CHUCTEMBI YIPABJICHUS YCTPOWCTBAMU
CUJIOBOM 3JEKTPOHUKU. CTPYKTypbl M QITOPUTMBI [DJIEKTPOHHBIA pecypc]:
yuebHoe mocobue/ baxoBueB W.A.— DneKTpoH. TEKCTOBbIE JaHHBIC.—
HoBocubupck: HoBocuOupckuii rocyaapCcTBEHHBIM TEXHUYECKUI YHUBEPCUTET,
2018.— 219 c.— Pexum npocrtyna: http:// www.iprbookshop.ru/91248.html.—
ObC «IPRbooksy». — Pexum goctyna: it aBTOPU3HP. TOJI30BaTENICH

I1. TomosiHuTEILHAA JMTEpaTypa
MuKponpoueccopHble  CUCTEMBbI  YIOPABJICHHUS  BJEKTPONPUBOJAMU U
TEXHOJOTUYECKUMU KOMIUIEKCAaMU [DJEeKTPOHHBIM pecypc]: yueOHoe mocoOue/

I'M. CumakoB [u Ap.].— DJEKTpOH. TEKCTOBBIC AaHHbIe.— HoBocHOUpPCK:
HoBocubupckuii rocynapcTBeHHbIH TexHUUYeCKud yHupepcuteT, 2016.— 116
c— Pexum  noctyma:  http:// www.iprbookshop.ru/91602.html.—  3BbC

«IPRbooks»— Pexxum noctyna: i1 aBTOpU3HUP. MOJIb30BaTE e

OCHOBBI TIPOTPAMMHUPOBAHUST MHUKPOIIPOIIECCOPHBIX KOHTPOJUIEPOB B IU(PPOBBIX
CUCTEeMaxX yHpaBJEHUs TEXHOJOTMYECKUMU IpolieccaMu [DIEeKTPOHHbBINA pecypcl]:
yuebHoe nmocobue/ B.C. Kyapsmos [u ap.].— DIeKTpOH. TEKCTOBbIE JaHHbBIC.—
Boponex: BOpOHEXKCKHH TIOCYyNApCTBEHHBIM  YHUBEPCUTET  WHKEHEPHBIX
TEXHOJIOTUH, 2014.— 144 c.— Pexum JIOCTyIIA:
http://www.iprbookshop.ru/47437.html.— DbC «IPRbooks»— Pexum moctyma:
IUISl aBTOPU3HP. MTOJIb30BaTENEN

CoHbKuH M.A. MukponpoueccopHbie CHUCTEMBI. [Ipumenenue
MUKPOKOHTPOJUIEPOB  cemeiictBa AVR  ngns  ympaBiieHMss — BHEHNIHUMU
ycTpoiictBamu [DnekTpoHHbIN pecypc]/ Conbkun M.A., Conbkun J.M., llamun
A.A.— DIEKTpPOH. TEKCTOBbIE NaHHbIC.— ToMCK: TOMCKHN MOTUTEXHUYECKHUI
YHUBEPCUTET, 2016.— 88 c.— Pexum IOCTyTIA:
http://www.iprbookshop.ru/83972.html.— 3BC «IPRbooks»— Pexum pocrtymna:
JUISl aBTOPU3HP. NTOJIb30BaTENEN



http://www.iprbookshop.ru/51727.html
http://ed.donntu.org/books/17/cd6072.djvu
http://www.iprbookshop.ru/91248.html
http://www.iprbookshop.ru/91602.html
http://www.iprbookshop.ru/47437.html
http://www.iprbookshop.ru/83972.html
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6 YYEBHO-METOJANYECKOE OBECIIEYEHUE JUCIUITJINHBI

Y4eOHo-MeTOAUYECKHE U31aHNs, pa3padoTranHbie B [lonHTY:
7. Meronuueckre  ykazaHuss K JgabopaTopHbiM  paboTaM 1O  JIMCUHUIUIMHE
"MuUKpOIpoIIeCCOpHbIE YCTporcTBa" (U1 CTYJEHTOB, O0YYAIOIIMXCS TI0 MPOTpaMMe
Oakanaspa) / JlaBmonok A.B., -lonenk, JJorHTVY, 2021 — 10c.

8. Metonuueckue ykazaHus Jisl CaMOCTOATENbHOM paOOThl CTYACHTOB MO JTUCHHUILIMHE
"MuKpOnpoIecCOpHbIe yCTporcTBa" (I CTYJAEHTOB, O0YYAIOIIMXCS TI0 MPOoTpaMMe
OakanaBpa) / JlaBmonok A.B., - Honeuk, JouHTY, 2021 — 12 c. (moctym 4epe3
JUYHBIN KaOWHET CTYCHTA).

JIeKTPOHHO-UH(POPMAIHOHHBIE PeCyPChI
ObC IOHHTY - http://donntu.org/library

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCIHUIIJIMHBI

1. JIeKIIMOHHBIE 3AHATHA:

VYyeOnast nmabopatopusi Ne§.205a yueOHbIN KOpIyc 8 IJIsl MPOBEACHUS 3aHATUN
JICKITMOHHOTO THIIA TPYNIOBBIX W WHAWBHIYAJIbHBIX KOHCYJIBTAIHMHA, TEKYIIEro KOH-
TPOJIE ¥ TMIPOMEKYTOUHOHN arTectanuu (MyiabTUMeauitHoe obopynoBanue: 3,2Ghz/1Gb
(OC - Windows 7 (akamemmueckas moamucka DreamSparkPremium), LibreOffice
3.3.0.4 (6ectnatnas Bepcus), Google Slides (GecrutatHas Bepcusi), MyIbTUMEINITHBIN
MPOEKTOp, 3KpPaH; CHEIHAIM3UpPOBaHHAS MeOeNb: J0CKa ayJWTOpHAs, CTOJIBI ay/IH-
TOPHBIE, CTYJIbsl YUCHUYECKUE).

2. JlabopatopHbie padoOThI:

CneunanusupoBanHas gadopatopust Ne§104 yueOHbIN KOpITyC 8 1 MpOBE-IeHUs
7a00paTOpHBIX paboOT, TPYIIOBBIX W WHIWBUIYATBHBIX KOHCYJBTAIMH, TEKY-IIEro
KOHTPOJII W TPOMEKYTOUHOW artectaruu. Crenuanu3upoBaHHOE 000pyI0Ba-HUE!
pOrpaMMUPYEMBbIH JIorTHYecKuii KoHTpouiep Modicon Premium, mporpammu-pyemsbrit
nornueckuii koHTpoimiep Modicon Twido, IIH Altivar 71, gBurarens 550 BrT.
Kommsrotrepsr P-4-3,0 1P4-3,0Ghz/O3Y512Mb/80Gb, (OC - Windows XP Professional
x86 m Windows 7 (akamemuueckass mnojmnucka DreamSparkPremium), LibreOffice
3.3.0.4 (Oec-nmaTHas Bepcusi); mporpammHoe obecnieyeHue: s padotsl ¢ [TY dupmbl
Schneider Electric — SoMove (FDT Standalone) V2.8.3), ATV71 Communication
parameters manuals (OecriaTHasi Bepcusi); CHEIMAIM3UPO-BaHHAs MeOeNb: J0CKa
ayJIMTOPHAsI, CTOJIBI ayJIUTOPHBIC, CTYJIbsl YICHHUYE-CKHE; TIEMOHCTPA-IIMOHHBIC CTCH B
Y TUTAKATBI.

3. CamocrosiTesibHas1 pabora:

[ToMerienust AJisi CaMOCTOSITENBHOM pabOThl C BO3MOKHOCTBIO TMOAKIIOUECHHS K
cetu "UHTepHer" u obOecmeueHuWeM [OCTyNa B SJICKTPOHHYIO HH(POPMAIMOHHO-
o0pa3oBaTeNbHyI0 Cpely OpraHu3aluu: YuTajgbHbie 3aibl (KommnbploTepHas TEXHUKa C


http://donntu.org/library
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BO3MOXKHOCTBIO TOAKIIOUeHHsT K ceth «lMHTepHeT» M oOecmeueHWeM AO0CTyna B
IEKTPOHHYIO HWH(pOpMaIMoHHO-00pazoBarensuyto cpeny (OMOC JIOHHTY) wu
3neKTpoHHO-O0ubnoTeunyto cucreMy (OBC IPRbooks), a Takke BO3MOXKHOCTBIO
UHIMBUAYAJIBHOTO HeEorpaHuueHHoro jocryna oOyuatomuxcs B OBC u OUOC
nocpenctBoM Wi-Fi ¢ mepcoHanbHbIXx MOOMIBHBIX ycTpoicTB. OC- Microsoft Windows
7, OpenOffice 2.0.3 — obmecrBennas ymreH3us MPL 2.0/ Grub loader for ALT Linux -
muniensust GNU LGPL v3/ Mozilla Firefox - munensuss MPL2.0, Moodle (Modular
Object-Oriented Dynamic Learning Environment) - nuriensuss GNU GPL).
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