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1. HEJIX OCBOEHMUSA JUCIUIIJINHBI

OCHOBHOM 1IENTBIO mpernogaBaHus AUCHUILINHBI SABJIACTCA:

— cdopmMHupoBaTH MHUPOBO33PEHHE 0 BHYTPEHHEHN OpraHu3aluy, HOpsIIKE
(YHKIMOHUPOBAHUS M PEXKUMAX PaOOTHl OJHOKPUCTAIBHBIX MHUKPOKOHTPOJUIEPOB; MPUHIUIAX HX
B3aUMO/JICHCTBUS C JIOTUKOM IIMH U KOMIIOHEHTaMH MH(POPMALIMOHHOM WM yIIPaBIISAIOLIEH CUCTEMBI;

— JaTh JOCTaTOYHBIA 00beM 3HAHUI HEOOXOIUMBIX ISl MOHUMAaHUS OPTaHU3alUU U PabOThI
MukpokoHTpoiuiepa (MK), opueHTanmu B MHOr0OOpa3uu TUIIOB MUKPOKOHTPOJUIEPOB U TPOOIEMHOM
OpHEHTAIIMM MUKPOKOHTPOJIJIEPOB /JIsl 3a]1a4 YIIPABICHHUS;

— J1aTh JIOCTaTOYHBIN 00bEM 3HAHWH HEOOXOIMMBIX /sl IOHUMAHHS OpTaHU3aluu U PabOTHI
YCO; ymeHHs aHaTM3UPOBATh BIMSAHUE TEXHUYECKUX PEIICHHH HAa XapaKTEPUCTUKUA CHCTEMBI;
opueHTauu B MHOorooopasuu tunoB YCO s 3a1a4 yripaBlieHUs..

— ocBouTh MeTobl peannzanuu GyHKIU YCO U cXeMOTEXHUKY HU(PPOBBIX, aHATOTOBBIX U
aHaJIOTO-IIU(POBLIX y3510B comnpsikeruss MK ¢ 00bekToM yrpaBieHus.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

JuctmmumHa «MHUKPOKOHTPOJUIEPH! M YCTPOWCTBA COMPSDKEHHSI ¢ OOBEKTOM)» OTHOCHUTCS K
TUCHUTUTMHAM  TI0 BBIOOPY BapHAaTMBHOW YacTW y4eOHOro IIaHa, CBA3aHAa C JAUCHUIUIMHAMUA
«MukponponeccopHast TEXHUKa», «DJIEKTPOTEXHUKA u JJIEKTPOHUKAY, «OCHOBBI
MHUKPOCXEMOTEXHUKNY». 3HAHMSI, TIOJyYEHHbIE B PE3yJIbTaTe U3yYEHHUS JUCLMILIMHBI, IPUMEHSIOTCS
IPY BBIMOJHEHUH BBITYCKHOW KBaJU(UKAIIMOHHONW PabOThl M B JajbHEUIIEH MpPOohecCHOHATBHON
JESATEIIBHOCTH.

3. KOMIIETEHIIUM OBYYAIOIIEI'OCS, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA JUCIIAITJIMHBI

[Ipomecc n3yueHus AUCIUILTUHBI HATIPaBlieH Ha popmupoBanue kommereHuu [1K-6:
- CIIOCOOHOCTH MPOM3BOAUTH PACUETHI U MPOEKTUPOBAHUE OTAEIBHBIX OJOKOB M YCTPOMCTB
CHUCTEeM aBTOMAaTH3allMd M YOpaBIE€HUS U BBIOUPATh CTaHAAPTHBIE CpPEJACTBA AaBTOMATHUKH,
WU3MEPUTENIbHOM W BBIYMCIUTEIBHON TEXHUKU [UIsi TPOCKTUPOBAHMS CHUCTEM aBTOMATU3ALMH U
YIPaBJICHUS B COOTBETCTBUU C TEXHUUECKUM 3aJ]aHuEM
B pesynbpTaTe OCBOEHHUS TUCHUILIUHBI OOYYAIOIIUNUCS OJDKEH

3HATh:

— OCHOBBI ApXUTCKTYPbI U PCIKUMbI pa6OTH OIHOKPUCTAJIBHBIX MHUKPOKOHTPOJUICPOB,
CTPYKTYPBI 1 OCHOBHBIC KOMITOHCHTBI YCTpOﬁCTB cBs3u MK ¢ oObekTom YIIpaBJICHUA,

— nopsok B3anuMoenctBusg Y CO 1 oJICUCTEM BBOJIa-BbIBOJIA YIIPABIISIIOIIEH CUCTEMBL;
— nepcneKkTuBsl peanuzanuu ¢pyHkiuil YCO anmnapaTypHbIM U IPOTPaMMHBIM CIOCO0aMu;

yMeTh:

— BBIOMpaTh U OOOCHOBBIBaTh MPUMEHEHHE MHKPOKOHTPOJIEPOB, cTaHmapTHeix YCO, a
TakXke 000CHOBBIBATh MPOEKTHpoBaHUE HOBBIX Y CO is cCTeM yIpaBiIeHHS;

— BBIOMpATh CTPYKTYPY M OCHOBHBIE KOMIIOHEHTHI YCTPOWCTB COMPSDKCHUS C OOBEKTOM
(YCO) 1 000CHOBBIBaTh MPUMEHEHUE MUKPOKOHTPOJIJIEPOB;

— BbIOUpaTh criocoObl peanuzanuu Gynkuuit YCO (anmapaTypHbIi, IpOrpaMMHBIN);

BJAACTh:

— METOJlaMH  peIlIeHUs 3a/Jad aHaimM3a U pacu€Ta XapaKTepUCTHK U IapamMeTpoB
paspabateiBaemMbix Y CO.



4. CTPYKTYPA U COJAEPKAHUE JUCHUIIJIUHBI
«MUKPOKOHTPOJLJIEPBI U YCTPOMCTBA CONPSKEHUSI C OFBEKTOM»

OOmast TpyA0EMKOCTh JUCHUUIUIMHBI COCTaBisieT 4 3a4€THBIX equHuIbl, 144 yac.

Bunsl yue6HOH paboTHI,
BKJIIOYAs CAMOCTOSTEIILHYIO O6béM | DOPMBI TEKYIIETO
=3 paboTy cTy/eHTOB yueOHOi KOHTPOJIS
5 U TPYIOEMKOCTS (B Hacax) paboTBI, | YCIEBAEMOCTH
No Pasien § % c (no nedensm
i T — z ° NPUMEHEHUE  cemecmpa),
@) 5 o ) M ¢dopma
5 = 8 RS € | umrepakTuBY mpOMEKYTOUHOI
T 2 g g &« | = | BpIX METOJOB|  aTTecTaluu
[} =] Q O | E
= [% = ~ | (Buacax/%)| (no cemecmpam)
1 Beenenue. Mecto YCO B CY 7 11 0,5
2 Hasnauenue u 0coOCHHOCTH 7 |2-3 1 8
apxXuTeKTypsl U padbotel MK.
[onynspuele cemeiictBa MK
3 CpencTBa aBTOMaTH3AIIH 7 | 2-3 1 4 18 5/100%
NPOEKTUPOBAHHS YCTPOUCTB
cucteM Ha MK
4 3anmaun, pemaemsie YCO B CVY. 7 135 5 16 | 18 21/100% 1 peiTuHT-
Crpyktypsl YCO KOHTPOJIb
5 WnaTennexkryammzamus YCO 7 17 0,5 8 10 8/94% 2 peiTuHT-
KOHTPOJIb
6 JaTuuky ¥ IepBUYHBIC 7 |89 2 16 2/100%
mpeobpasoBarenu
7 CoBpeMeHHas 2j1eMeHTHas 0aza 7 |10-18 |8 8 20 8/50% 3 peWTHHT-
YCO KOHTPOJIb
Hroro 7 18 36 | 90 44/81% 3auér

(YCO) B cucreme ynpasienus (CY).

MK. BcrpoeHnsie B

Conep:xaHue JUCHUIIMHBI

Jleknuu
Tema 1. Beeaenue. [Ipenmer u conepxanue kypca. Mecto yCTpOoHCTB CONPSKEHUS ¢ 00bEKTOM

Tema 2. HazHaueHue m OCOOEHHOCTH apXMTEKTYphl M paboThl MUKpokOHTposuiepoB (MK).
CrtpyKTypHO-Oruueckas opranusanus, uarepdeiic u cucrema komana MK. IonynspHueie cemeiicTBa

MK

Y3JIbI

YCO:

KaHaJIbl

napajujIeJIbHOI'O

BBOJAa-BbIBOJ4, KaHaJbl

IIOCJICAOBATCIBHOTO BBOJAa-BbIBO/JA, TaﬁMepBI-CqéTLII/IKH, KaHaJIbl BBOJJa W BbIBOJAA aHaJIOI'OBBIX
CHUI'HAJIOB, I.HHpOTHO-PIMHy.HBCHBIfI MOAYyJIATOD, CTOpO)KCBOfI TaﬁMep, CYIICPBHU30P MNUTAHUSA, YaChl

pealbHOTO
BHYTpEHHEH/BHEIIHEH

Pexumpl
HaMATBIO

BPEMEHH.

paboThl
porpamwm,

MK:

MPOrpaMMHUPOBAHHUE,
OIIarOBBIN

PEXUM,

npoBepka, pabora ¢
PEKUMBI  [TOHMKEHHOTO

sHepromnoTpeoenus. [Tomynspasie B Poccun cemerictea MK. 8-, 16-, 32-pa3psiiHbie.
Tema 3. CpencTBa aBTOMaTHU3alMK TPOSKTUPOBAHUS YCTPOUCTB U cucteM Ha MK.

CumynsaTopsl.

BHyTpucxemMHble W BHYTPUKPHUCTAJIBHBIE 3MYJISATOPHI,

IIPOrpaMMaTophl,

UHCTPYMEHTAJIbHBIE CpPEACTBA MAKETHUPOBAaHMS M COOTBETCTBYIOIIEE IPOrpaMMHOE OOecredeHue.
HuTerpupoBaHHbie cpelibl pa3paboTKu.
Tema 4. 3agaun, pemaemsle YCO. [lenentpanuzanus o6padboTku HHPOPMAIIUN U YIIPABICHHUS.
CpencTBa aBTOMAaTHYECKOrO0 BBOJIa M BBIBOAA JaHHBIX. BBOA M BBIBOJA AMCKpeTHOW mHpopManuu (B




TOM YHCJIe YUCIO-UMIYIbCHOM U 1udpoBoit). BBoa u BbiBoJ aHanoroBoii nudopmaru. CTpyKTypsl
MHoOrokaHanbHbIx Y CO.

Tema 5. Untemnexryanuzanus Y CO. AnnapaTypHasi U nporpammHas peanm3sanus 3aaad Y CO
u JIBC. Ilpumenenne MK wu curnampasix mnponeccopoB (CII). Hutepdelicbl ¥ JOKaJIbHBIC
Borunciurensubie cet (JIBC), npumensiemsie B YCO.

Tema 6. Jlaruuku u nepBuYHbIE TpeoOpazoBareny. TeHaeHus nepexoa K JaTYuKaM mpsiMoro
npeoOpa3oBaHusi (HU3NYECKUX BEIWYMH B IUCKPETHBIE CHTHANBL. VIHTEIUIEKTyalbHbIC MEpeaaTyuku
(smart transmitters, intelligent transmitters).

Tema 7. CoBpemenHnas snementHas 6aza YCO. Lludpossie, aHanorossie 1 nuppoaHaIoroBbie
NC. TIUC. UC Bropuunoro snekrponutanus. DC/DC-KOHBEPTOPHI.

3axmtouenue. [lepcnextussl pa3sutus MK u YCO.

JlaGopaTopHble 3aHATUSA

Tema 1. Cumynarop MK MCS-51. 3arpy3uuk u Penakrop.

Tema 2. Cumymarop MK MCS-51. Kpocc-accembmep MCS-51. Cucrema komaHa u
niceBgokoMaH. AccemOimmpoBanne. Penaktuposanue. Otnaaka. J(uzaccemOmmp.

Tema 3. Cumynsarop MK MCS-51. TlomaroBoe ucmnonHeHHe MporpaMMbl. TOYKH OCTaHOBA.
ABTOMaTHYECKOE UCIIOIHEHHUE TPOrpaMMbl. OLieHKa BpEMEHH UCIIOIHEHUSI.

Tema 4. Cumynsatop CII cemeiictBa ADSP2100. 3arpy3unk u Penakrop. AccemObnupoBaHue.
Ornaguuk. [lomaroBoe ucnonHeHue nporpammbl. TOUYKM OCTaHOBA. ABTOMAaTHYECKOE HCIIOJIHEHUE
nporpaMmel. OlieHKa BpEMEHH HCTIOTHEHUS.

Tema 5. HWHcTpymeHTasnbHbIE cpeacTBa MaketupoBaHus ycerpoiictB Ha CII cemelicTBa
ADSP2100. ADSP2181-EZ-KIT-LITE. Ilonkmtouenue. Hactpoiika. Pexumbl pabotsl. OkHa.

Tema 6. WucTpymeHTanmpHBIE cpencTBa MakeTupoBanus ycrtpoiictB Ha CII cemelicTBa
ADSP2100. ADSP2181-EZ-KIT-LITE. 3arpy3ka mporpamwmsbl. McroiHeHue B pekMME pPeabHOTO
BpemeHu. OctaHoB. VI3MeHeHHne nporpaMMel.

Tema 7. UccnenoBanue XxapakTepUCTUK MOACUCTEMBI BBOJA IUCKPETHOM HH(OPMALIUH.

Tema 8. MccnenoBanne XapakTepHCTUK MOJICHCTEMBI BEIBOA JUCKPETHON HH(POPMAITUH.

Tema 9. MccnenoBanue XapakTepUCTUK MOJICUCTEMBI BBO/Ia YHCIIO-UMITYJIbCHOW HH(POPMALIUH.

Tema 10. MccnenoBanne xapaKTEPUCTHK IMOJICUCTEMBI BBIBO/Ia MMITYJIbCHO-MOTYTHPOBAHHOM
UHpOpMaLIUH.

Tema 11. MccnenoBanue xapakTepUCTHK MOJICUCTEMBI BBOJa aHAJIOTOBOW MH(OPMALINH.

Tema 12. MccrnenoBanue xapakTEpUCTHK MOACHCTEMBI BHIBOJIA AHATOTOBOM NH(pOpPMAIIHH.

Tema 13. UccrnenoBanue xapakrepuctik uaTepdetica RS-232C .

Tema 14. MccnenoBanue xapakrepucTik uHTepdeiica RS-485.

* Habop mem (36 uacos) na ycmompenue npenooasameis.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

ITpu ocBOGHUU AMCUUILUIMHBI UCHOIB3YIOTCS CIEAYIONINE COYETaHUs BUAOB YUeOHOH paboTHI C
MeToJaMu M (popMaMH aKTHUBU3ALUU MO3HABATEIbHOM JESATENHOCTH CTYAEHTOB JUIsl TOCTHKEHUS
3aIJIaHUPOBAHHBIX PE3YIbTATOB 00yUeHUs U (POPMUPOBAHHS KOMIETEHIIUH.

MeToabl u popMbI Buabl yueOHO# 1es1ITeJIbHOCTH
AKTHBHU3ALMHU JIK JIb CPC
NesITeIbHOCTH

Juckyccus X X

IT-meToBI X X X
Komannnas pabora X
KoHnTponbpHbIe paboThI

Omnepesxaroriast CPC X X X




NuauBunyansHoe X
oOyueHue

JUis  MOCTIKEHUS TIOCTABIICHHBIX IIeJIed TMpernofaBaHus JUCHUIUIMHBI  PEAU3YIOTCS

CJICYIOIINE CPENICTBA, CIIOCOOBI M OPTaHU3AIIMOHHBIC MEPOTIPHUSITHUS:
— WU3yYCHUE TEOPETUYECKOr0 MaTepuaia JWCHUIUIMHBI HAa JIGKIUSX C  HUCHOJh30BAHHEM
KOMITBIOTEPHBIX TEXHOJIOTHIA;
— CaMOCTOSITEJIbHOE HW3YYEHHE TEOPETUYECKOT0 MaTepualiia JUCHHUIUIMHBI C HCHOJIb30BAHUEM
Internet-pecypcoB, uHbOpMaIMOHHBIX 0a3, METOIWYECKUX pPa3pabOTOK, CHEIUAIbHONW Y4eOHOH u
HAYYHOU JIUTEPATYPHI;
— 3aKpeIUICHHE TEOPETHYECKOro MaTepualla MpH TMPOBEICHHM JIA0OPATOPHBIX 3aHATHH C
UCIIOJIF30BaHUEM YUEOHOTO M HAYYHOTO 000PYAIOBAaHUS M TPUOOPOB.

Tem camMbIM CO3JAFOTCS YCIOBHUS ISl pEaJIM3allii KOMIIETEHTHOCTHOTO TIOIX0/1a TIPH U3Y4YCHHUU

JUCLUIUINHBI « MUKPOKOHTPOJIEPHI M YCTPOHCTBA CONPSKEHUS ¢ OOBEKTOM.

6. OHEHOYHBIE CPEACTBA /151 TEKYHIEI'O KOHTPOJIA YCIIEBAEMOCTH,
INPOMEKYTOYHOU ATTECTAIUU U YYEBHO-METOIUYECKOE
OBECHHEYHEHUE CAMOCTOSATEJIBHOU PABOTHI CTYJAEHTOB

JUIs OLEHKH TEKYILIEro KOHTPOJIS YCIEBAEMOCTH CTYACHTOB IPEAYCMOTPEHO TPU DPEUTHHI-
KOHTPOJISI, TPOBOJUMBIX COTJIACHO MPUHSATOMY B YHHUBEPCHTETE IrpauKy.

I[J'IH CAMOCMOAMENbHOUL pa60mb1 CTyACHTAM MPEAOCTABIIACTCA OJOJICKTPOHHAA BEpPCUA
MCTOANYCCKUX y1(a3aHI/II71 Kk CPC u cucok 38.IlaHI/II\/’I, KOTOPBIC NOJIKHBI OBITH BHITTOJTHCHEI.

TEMBbI, BBIHOCUMBIE HA CAMOCTOATEJIBHYIO ITPOPABOTKY

1. CpencrtBa aBTOMaTU3aIlMK IPOSKTUPOBaHMSI yCTPOUCTB 1 cucteM Ha MK. MHTerpupoBaHHas
cpena paspadotku Keil pVision.

2. H3yuenue cucteMbl KOMaH1 MUKPOKOHTpoJuiepoB cemerictBa MK51 u metonoB

porpaMMupoBaHus Ha si3bike AccemOiep MKS51.

N3yueHne coBpeMeHHOI aneMeHTHOM 0a3bl Y CO, 1aTYMKOB U MEPBUYUHBIX NTpeoOpa3zoBaTesei.

O3HakoMJIeHHE C TpUMepaMu 3aj1ad, pemaeMbix Y CO B cucTeMax yrnpaBlIeHHUs.

~ow

BOITPOCHI K PEUTHHI-KOHTPOJIIO 3HAHUI CTYJIEHTOB

PeliTHHI-KOHTPO/Ib 3HAHMI cTyeHTOB Ne 1
Mecto YCO u JIBC B cuctemax ynpaBiIeHHUs.

3anauu, pemaembie YCO B cUCTEME yIpPaBICHUS.
Haznauenue u ocobeHHOCTH apxuTekTypsl MK-51.
CrpykTypHO-norudeckas opranmu3zainus MK-51.
Wnrepdeiic MK-51.

Pexumbl padotsr MK-51.

No o bk wh e

CpenctBa aBTOMaTH3aUN POEKTUPOBAHUS YCTPOUCTB U cucteM Ha MK-51.



10.
11.

12.
13.

14.
15.
16.
17.

18.
19.
20.

N

No o

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.

YceTpolcTBO BBOJIA IUCKPETHBIX CUTHAIOB, ONPAIINBAEMOE MPOIIECCOPOM.
YcTpoicTBO BBOJIA IUCKPETHBIX CUTHAIOB, MHUIIMHUPYIOIIEE MTpephIBaHHE.
CTpyKTypa yCTPOICTB BBOJIa YHCIO-UMITYJILCHON HH(OPMAIIHH.

CrtpykTypa ycTpoiicTBa BbIBOAA OTUCKPETHON MHGOpMaIuu 06€3 BO3MOKHOCTH YTE€HHUS BBIXOAHOIO
perucrpa.

CtpyKTypa ¢ BO3MOKHOCTBIO UT€HHUS BBIXOJHOI'O PETUCTPA.

CtpykTypa YCTPOMCTB BBIBOJA YHMCIOUMITYJIbCHBIX CHUTHAJIOB M  IIMPOTHO-UMITYJIbCHBIN
MOAYJATOP.

BBo1 aHanOroBBIX CUTHAJIOB.

Crpykrypa YBAC ¢ mapamienbHbIMA TU(PPOBBIMU BBIXOIAMHU.

Crpykrypa YBAC ¢ napasuienbHbIMA aHAJIOTOBBIMHU BBIXOJaMHU.

CtpykTypa ycTpoiicTBa BBOoja  aHajoroBeix curHajgoB (YBAC) ¢  mapamienbHO-
MOCJIEI0BATEIbHBIMU aHAJIOTOBBIMU BBIXOJaMHU.

Crpykrypa YBAC ¢ nocnenoBarebHbIMU aHAJIOTOBBIMHU BBIXOIaMHU.

Crtpykrypa ¢ mudpo-aHaIOTOBEIMH IPeoOpa3oBaTeIMU BO BCEX KaHaax.

CtpyKTypa ¢ AMHAMUYECKUM HCIIOJIb30BaHUEM OJTHOTO U(pO-aHATIOroBOro nmpeodpa3oBaress.

PeliTHHI-KOHTPOJIb 3HAHUH CTYIeHTOB Ne 2
KomOunanmonuele (QyHKIMOHAJIBHBIE Y376l W HUPPOBBIE aBTOMAThl. MYIBTUILUIEKCOPHI.
Cuerunku.
KomOunanmonusie (pyHKIIMOHAIBHBIE y3IIbI U IIU(pOBBIE aBTOMATHL. JlemmdpaTopsl. Peructpsr.
KomOuHanyonusle (yHKIMOHAIBHBIE Y3716l U LUdpoBble aBTOMaThl. CeNeKTOpbl ajpeca.
OnTpoHBI.
KomOuHnanmonusle (yHKIMOHAJIBHBIE Y376l MU LUppoBble aBTOMaThl. CeNeKTOpsl ajpeca.
OnTomnapsl.
[Iporpammupyemble JTorn4eckue nHTerpanbHbie cxembl. [Ipocteie IIIMC (SPLD).
JuddepeHunanbHblil ONepaioHHbIN YCHUIINTENb.
Metoabl  CTPYKTYpHOTO  YIAYYIIEHUS  XapaKTepUCTUK  JU(P(PEpeHIHaTbHOIO  YCUIMTEINS.
[Tapamerpuueckas KOMIIEHCALUsl CMEILEHUsI HYyJs M ero apeida. TumoBas cxema BKIIOYEHUS
MIOACTPOEYHOIO PE3UCTOPA.
MeTonbl  CTPYKTYpHOTO  YAYYIIEHHUsS]  XapaKTEPUCTUK  AUPPEpEeHUUanbHOIO  YCHIIUTENS.
[TpumeHeHue ycunuTeneit ¢ MOy Isuel / AeMoTy el Curnana.
MeTonbl  CTPYKTYpHOTO  yAYYIIEHHUsS]  XapaKTePUCTUK  JUPGEpeHLNaTIbHOTO  YCHUIIMTEIS.
ABTOMaTHYECKast KOPPEKIUS HYIISL.
HNHCTpyMEHTAIBHBIA YCUIIUTEID.
AHaJ0roBbI€ KIHOYH.
AHa0roBble MYJIbTHUILUIEKCOPBHI.
Ycunutens ¢ mporpaMMHpyeMbIM K03(ppUIIEHTOM yCUIICHHUSL.
Kommnapartop.
VYcTpoiicTBO BEIOOPKH / XpaHEHUS!.
W3mepurtenbHble YCHIINTENN C TAIbBAHUYECKOM pa3Bsa3kord MJIM tuna.
M3MepuTenbHbIE YCUIINTENN C ONITOAIEKTPOHHOM Pa3BsI3KOM.
LIATII ¢ nekoaupyIOIIEeH CeTKOM -2 It CyMMUPOBAHUS TOKOB.
ITAIT ¢ pe3ucTOpHON CETKOH C JBOMYHO-B3BEIIEHHBIMH COINPOTUBICHUSMM ISl CYMMHUPOBAHMS
TOKOB.
ITAIT c HeHOpMHPOBaHHBIM BBIXOJIHBIM TOKOM.
ITAII ¢ HOpMUPOBAHHBIM BBIXOJHBIM TOKOM.
LTAII ¢ mapaiensHbIM U IIOCIEA0BaTEIbHBIM BBOJIOM HH(pOPMAIIUH.

PeliTHHI-KOHTPO/Ib 3HAHMH cTYAeHTOB Ne 3
CpaBHuTENBbHAS XapakTepucTuka Tpéx kinacco ALIIL.
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ALII npsimoro npeoOpa3zoBanus (napamiensusie ALIT).
Nurerpupytromue ALIIL.
Curma-nensra ALIIL
AIIIT ypaBHOBEIHBAOIIETO TPEOOPa30BaAHUS.
Craruueckue xapakrepuctuku ALTIL
Junamuueckue xapakrepuctuku ALIIL.
OcoOeHnHocTH MUKPOKOHTpOJuiepHBIX Y CO.
OcoOenHoctu pa3paboTku anmnapaTypHbix cpeacts MK-cucrem.
. Ocobennoctu pazpadorku npukiagaaoro [10 MK-cucrem.
. Bcrpoennsie B MK niepudepuiinbie ycTpoicTBa.
. Cropoxesoii Taiimep B MK.
. MouuTop HanpspkeHus: nutanus B MK.
. ALIIT B MK.
. MM u ITAII B MK.
. BupryanbHblit ©3MepUTEIbHBIN TPHOOP.
. ABTOMaTHyeckasi npuOopHasi U3MEpPHUTENbHAs CUCTEMA.
. UnTepdeiicer YCO.
. [onsTus “narepdeic”, ”cThIK” U IPOTOKOT .
. Crangaprusanus nHTep(dEricoB.
. Uadopmanmonnas comectumocts CBT.
. Dnektpuueckas copmectumocts CBT.
. KoncrpykrusHnas coemectumocts CBT.
. [lonnynsipusie npomsbiieHHsie JIBC.
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Bonpocsl k camocTosiTeibHOI padote crynentoB (CPC)

Tema 3 ((Cpe,[[CTBa ABTOMATHU3all1 IIPOCKTHUPOBAHUA YCTpOﬁCTB U CUCTCM Ha MUKPOKOHTPOJIJICPAX).

1

AW

o Ol

9

10
11
12
13
14

15

Ha3oBuTe KOMIIOHEHTHI WHTETPUPOBAHHOW CHCTEMBI TIOJJICPKKH pPa3paboTdnKa (Cpembl
pa3pabOTKN) MUKPOKOHTPOJUIEPHBIX CUCTEM?

C uero HauaTh paboty B cpene paspadorku Keil pVision?

Kaxkwue Bo3amoxuocTr npenocrasisier Keil pVision paspaborunky MK cucrem?

Kak B cpeme paspaborku Keil pVision momyduTh CHMBOIHMYECKHE HMEHA CIICIHAIBHBIX
peructpos MK?

Kakue 6ubmmorexu ects B Keil pVision?

UYTo B MUKPOKOHTPOJUIEPE Ha3bIBAIOT BCTPOCHHOM nepudepueii?

Kakue mnepudepuiinpie ycTpoiicTBa BCTpPOEHbI B 0a30BbI BapuaHT MHKPOKOHTpOJUIEpa
cemeiicta 80517

Kakue nomonHutensHble nepudepuiiHple  yCTpoHCTBa MOTYT OBITh  BCTPOEHBI B
MHUKPOKOHTPOJLIEP.

[TosicHuTe Ha3HaUEHUE CIAEAYIOUIMX PerucTpoB cnenuanbHbix Gynkuuii MKS1: A, B, PSW, SP,
DPTR.

B 4yem otnmumne mupekTuB acceMOiiepa OT MHEMOHHYECKUX KOMaHT?

OOmBscHuTe Ha3HaueHHe AUpeKTUB accembiepa DATA, ORG, DB.

OOmpsicHUTEe Ha3HAYeHHE BCceX (IaroB cocTosiHUS Tporeccopa. ONHUIIUTE YCIOBUS, TPH
KOTOPBIX KaX/IbIi U3 (hj1aroB u3MeHseTCs, IPUBEAUTE IPUMEPBHI.

Kak B cpene paspaborku Keil pVision umutupoBaTh mpephiBaHUs B MHKPOKOHTpoJuiepe. B
KaKOM clly4ae MHUIMHUPYETCs 3TOT mpotecc? UTo MPOUCXOAUT NPHU BO3BpATE U3 MPEpbIBAaHU?
Pacckaxxute 0 peskumMax pabOThl CUMYJISTOPA: «IOIIATOBBIIY, «aBTOMAaTHIECKUN» U «I0 TOYKH
OCTaHOBa.

Mosxno u B Keil pVision cmozenupoBaTh anmaparypy NpoeKTHPYEMOi CHCTEMbI?

Tewma 4 «3amaun, pemaembie YCO B CY. CtpykTypsl YCOp.
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9

10
11
12

13

14
15

Ilepeuncnure 3anaun, pemaemsle YCO B ACYTII.

Ecmn 3amauy YCO MOXHO BBINOJHUTH anmapaTypHO W MPOTPAMMHO, TO KaKOW CIOco0
BbIOpaTh?

Kak pemarp 3amady pacnpeneneHuss (QyHKUMH MEXIy JaTYMKaMHM, [EPBUYHBIMU
npeobOpazoBaresiMu, Y CO U IEHTPATbHBIM BEIYUCITUTENIEM CHCTEMBI YIIPABJICHUS?

Kak pemraercs 3agada macmrabupoanusi B YCO?

Kakas crpykrypa YBAC sBnsercs HanOosiee pacrpocTpaHEHHOMN?

Kakumu Metogamu oCyniecTBIIeTCs 3a]a4a JMHEAPU3ALUN XapAKTEPUCTHK 1aTYUKOB?

Kakoit cnoco0 mepemaum HOaHHBIX OT OOBEKTa K YIPABISAIOLIEMY YCTPOWUCTBY SIBIISICTCS
HauboJiee NepcreKTUBHBIM?

UYro Takoe «TokoBas netiis»?

B u4ém cocTont 3aja4a HOpMaaU3alUy CUTHAIA JaTYnKa?

Kakumu metomamu ocymiecTBisiercs 3ajada GUIbTPAlui CUTHAJIOB JaTYHKOB?

Kakumu cnoco6amu ocy1uecTBisieTcs 3a/1a4a npeoOpa3oBaHus KoJ10B?

IIpn kakux ycioBusX LeiecooOpa3HO NPUMEHATh CTpyKTypy YBAC c¢ mnapamienbHbIMU
aHaJIOTOBBIMM BBIXOJIaMH?

[Ipn Kakux YCIOBHSIX II€TIECO00pa3HO MPUMEHATh CTPYKTypy YBAC ¢ mocienoBaTenbsHBIMU
aHaJIOTOBBIMM BBIXOJIaMH?

Onenute BpeMs IpeoOpa3oBaHus BCEX KaHAJIOB BO BCEX YETHIPEX cTpykTypax YBAC.

JlaiiTe cpaBHUTENbHYIO OLIEHKY IOIPEIIHOCTH IIpeoOpa3oBaHus B UEThIPEX cTpyKTypax YBAC.

Tema 5 «MuTennexkryanuzanus Y CO».

1

SOl WP

Kaxossl nenu nnrennexryanuzanuu Y CO u kakux yposHeit ACYTII ato kacaercs?

Yro o3HavaroT HazBaHHs «SMart transmitter» u «intelligent transmitter»?

Kaxoit cioco6 Bemmonnenus 3aga4 Y CO BbIOpaTh - anmapaTypHbId WKW TPOTrPAMMHBIN?
[Touemy orudpoBKa U3MEPEHUS HEMTOCPEACTBEHHO Y JaTYUKA SBISETCS MPEAINOUYTUTEIBHOMN?
Uro MemaeT moJTHOMY MepeXxo1y Ha IMU(PPOBIC TaTIUKHU?

Kakwue cpeapl 1 mpOTOKOJIBI HCTIONB3YIOTCS 1S mepeaayuu AanHbix B ACYTII?

Tema 6 «/laTunku U nepBUYHBIE TPEOOPA30BATENN .

1

akrwiN

[ToueMy caMbIM pacrpOCTpaHEHHBIM CIIOCOOOM Iepenayu MHPOpMaIU MEXAY OOBEKTOM U
CY sBnsiercs «TokoBast meTas»?

Yro Takoe JaTuuK C MpsIMBIM U(POBEIM npeodpa3zoBanueM? [IpuBeanTe nmpuMepsl.

HazoBrTe UCIOTHUTENBHBIE MEXAHU3MBI, YIIPABIISIEMbIE TUCKPETHBIMUA CUTHAJIAMH.

Kaxkue 3amaun BBITIONIHSIET IEPBUYHBIN MPeoOpa3oBaTeNb?

[TpuBeauTe NpUMephl JaTYUKOB Pa3IMUHBIX (PU3MUECKUX apaMeTPOB OOBEKTA.

Tema 7 «CoBpemeHHas anemMeHnTHas 6aza YCO».

1
2
3
4
5

6

oo
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Haiite onpeenenne TepMUHAM «KOMOMHAIIMOHHAS CXEMa» U «U(POBOI aBTOMAT.

[TosicHuTe MpUHLIMTI pabOTHI CXEMBI C TPEMSI COCTOSHUSMH BBIXO/1A.

[Tosicaute npuHIMI pabOThl BEIXOAHOTO KacKa/la C OTKPBITHIM KOJIJIEKTOPOM.

B uém npeumymectBa ucnonszosanus [IJINMC?

[TosicHuTE YCTPOMCTBO M NMPUHUMII JEUCTBUS MPOCTEHIIMX MPOTPAMMHUPYEMBIX JIOTHYECKUX
uHTerpanbHeix cxem (ITJIMC).

[losicHuTe  yCTpOMCTBO W  NPUHIMI  JACHCTBUSA  YCWIHTEN C  [POrpaMMHUPYEMbIM
KOX(PHUITUEHTOM yCUTICHHUSL.

JlaiiTe CpaBHUTENBHYIO XapaKTepuCTUKy TpéM kiaccam ALIIL.

[Tosicaute ycrpoiictBo u npuHuun aericteusa AL uaTerpupyronero tumna.

[Tosicaute ycrpoiictBo u mnpunmun aeictBus AlllIl mociemoBatenbHOTO MPUOIMKEHUS
(Mopa3psAHOTO YpaBHOBEUIMBAHMUSA).

[Tosicaute ycrpoiictBo u npunnun aectBust ALl npsmoro nmpeoOpa3zoBanus (mapayiieTbHOTO
ALI).
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28.
29.

30.
31.
32.
33.

34.
35.

36.

37.

38.
39.

40.

41.

Bomnpocsl k 3a4éTy

Ocob6ennoctn MEKpOoKOHTposuIepHBIX Y CO.

Ocobennoctu pa3paboTKH anmnapaTypHbix cpeacts MK-cucrem.
Ocob6ennoctu pazpadotku npukiaaasoro [10 MK-cucrem.
Berpoennsie B MK nepudepuiinbie ycTpoiicTsa.

CropoxeBoii Taiimep B MK.

Momnutop HanpsixeHus nuranus B MK.

AIII B MK.

[I1M u LAII 8 MK.

BupryanbHbIid H3MEPUTENBHBIA TPHOOP.

. ABTOMaTHueckas npuOopHasi U3MEpUTEIbHAS CUCTEMA.
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. [onsiTus “narepdeic”, ’cThIK” U IPOTOKOT .

. Crangapruzanus uaTep(dercos.

. Uadopmanmonnas comectumocts CBT.

. Dnektpuueckas copmectumocts CBT.

. KoncrpykrusHnas coemectumocts CBT.

. IIpompinennsie JIBC, ucnonb3yemsie B YCO.

. Mecto YCO B cucremax ynpasJICHUS.

. 3agauu, pemaemble Y CO B cucteme ynpaBii€HUS.

. Haznauenue u ocobeHHocT apxurektypsl MK-51.

. CtpykrypHO-norudeckas opranuszanus MK-51.

. Uarepdetic MK-51.

. Pexxumsl pabotsr MK-51.

. CpenctBa aBTOMaTH3AIMH POSKTUPOBAHUS YCTPOUCTB U cucteM Ha MK-51.
. YCTpOHCTBO BBOJA AUCKPETHBIX CUTHAJIOB, OMPALIMBAEMOE ITPOLIECCOPOM.

. YCTpOMCTBO BBOJA TUCKPETHBIX CUTHAJIOB, MHULIMUPYIOILIEE IPEPBIBAHMUE.

. CTpyKTypa yCTpOICTB BBOJIa YUCIO-UMITYJILCHOM UH(OpMAIIIH.

. CTpykTypa ycTpoHCTBa BbIBOJA JTUCKPETHOW MHPOpMaLUU 0e3 BO3MOXKHOCTH YTEHUS BBIXOJHOTO

peructpa.

CtpyKTypa ¢ BO3MOXHOCTBIO UTE€HHS BBIXOJIHOT'O PErHCTpA.

CrtpykTypa YCTPOWCTB BBIBOJIAa UHWCIIOMMITYJIbCHBIX CHUTHAJOB ¥  IIHPOTHO-MMITYJIbCHBIN
MOJYJIATOP.

BBox aHANOrOBBIX CUTHAJIOB.

Crpykrypa YBAC ¢ napaiiensHbIMU HH(DPOBBIMU BBIXOIAMH.

Crpykrypa YBAC ¢ napamienbHbIMA aHAJIOTOBBIMHU BBIXOJIaMHU.

Crpyktypa ycTpoiictBa  BBojJa  aHayuoroBelx  curHanoB (YBAC) ¢ mapamiensHo-
MIOCJIEIOBATEIbHBIMHA aHAJIOTOBBIMH BBIXO/IaMHU.

Crpykrypa YBAC c nocienoBarenbHbIMA aHAJIOTOBBIMH BBIXO/1aMHU.

CtpykTypa  yCTpOHMCTBAa  BBIBOJA  AQHAJOTOBBIX  CHTHAIOB €  IH(PO-aHAIOTOBHIMHU
npeoOpa3oBaTeNIIMU BO BCEX KaHAJAX.

CrpyKTypa yCTpO#CTBa BBIBOJA AaHAIOTOBBIX CHTHAJIOB C TMHAMHYECKHM HCIIOJIB30BAaHHEM OJTHOTO
U pO-aHAIOTOBOI0 IpeoOpa3oBaTels.

KomOnHaoHnHple  (yHKIMOHAJIBHBIE Y376l W IUPPOBBIE aBTOMAThl. MYIBTHUIUIEKCOPHI.
CueTrunku.

Komb6unanmonusie (yHKIIMOHABHBIE Y3IIbI U IU(PPOBBIE aBTOMATHI. [lemmdparopsl. Peructpsr.
KomOuHnamonusle (yHKIMOHANBHBIE Y3716l W 1UdpoBble aBTOMaThl. CeNeKTOpHl ajpeca.
OnTpoHsL.

KomOuHnanmonusle (yHKIMOHANBHBIE Y3716l W 1U(ppoBble aBTOMaThl. CeNeKTOphl ajpeca.
OnTomnapsl.

[Iporpammupyemsble torndeckue nHTerpanbHeie cxemsl. [Ipocteie [IJIMC (SPLD).



42. lnddepeHnranbHbIi OoneparoHHbINA YCHIUTENb.

43. MeTonpl  CTPYKTYPHOTO  YIYYIICHHS  XapakTePUCTUK AU EpEeHIINaIbHOTO  YCHIIUTEIIS.
[Tapamerpuueckasi KOMIIEHCAIUs CMELICHHUA HYJIS U ero apeida. TumoBas cxema BKIIOYCHUS
MOJICTPOCYHOT'O PE3UCTOPA.

44. Metoapl  CTPYKTYPHOTO  VIYYIIEHUS  XapaKTePUCTHK  TUP(HEPCHIMATBLHOTO  YCHUIIUTEIIS.
[Ipumenenue ycrmTenei ¢ MOayIsaIuel / JeMOIyIIsIITue CUTHAIA.

45. MeToApl  CTPYKTYPHOTO  YIYYILICHHS  XapakTEepUCTHK  AuddepeHnnanibHOoro  yCHIUTENS.
ABTOMaTHYECKast KOPPEKIUs HYJIsI.

46. HCTpyMEHTAJIbHBINA YCUIIUTEb.

47. AHanmoroBble KIIIOYH.

48. AHaIOTOBBIC MYJIBTUILIEKCOPHI.

49. YcumuTenb ¢ MporpaMMUPYEMbIM KO3(P(PUIIUEHTOM yCHUIICHUS.

50. Kommaparop.

51. YcTpolicTBO BRIOOPKH / XpaHEHUS.

52. smepurenbHbIe YCUITUTENHN C TaATbBAHNYECKOH pa3Bsizkoirt MJIM tuna.

53. M3aMepuTenbHble YCUITUTENN C ONTOIEKTPOHHOM Pa3BsI3KOM.

54. LIAII ¢ gexoaupyromei ceTko -2r st CyMMHUPOBaHUS TOKOB.

55. IIAII ¢ pe3ucTopHOil CETKOW ¢ JBOMYHO-B3BEIICHHBIMU COMPOTHBICHUSAMHU ISl CYMMHUPOBAHUS
TOKOB.

56. LIAIl ¢ HOpMUPOBAHHBIM BBIXOJIHBIM TOKOM.

57. ITAII ¢ napayuienbHBIM U TIOCIIEI0BATEIFHBIM BBOAOM WH(MOPMAITHH.

58. CpaBHuTenpHas xapakrepuctuka Tpéx kimacco ALIL

59. AIIIT mpsimoro npeoOpazoBanwmst (napauiensabie ALI).

60. Uurerpupyromue ALIIL.

61. AIIIT ypaBHOBeIMBAIOIIETO MPEOOPA3OBAHHS.

62. Jlunamuveckue xapakrepuctuku ALIT.

6. YYdEBHO-METOJUYECKOE 1 NH®OPMALIMOHHOE OBECIMEYEHHUE
JUCHUTINHBI

Ocnognaa numepamypa
1.  Mukpormpoleccopsl U UX MPUMEHEHHE B CUCTEMAaX yIpaBieHUs [ DIEeKTPOHHBIN pecypc] :
YuebHoe nocodue / b. M. HoBoxwuos. - M. : UznatensctBo MI'TY um. H. O. baymana, 2014. -
http://www.studentlibrary.ru/book/ISBN9785703840504.html
2. MuxkpoxonTpoiiepsl AVR. BBomubIi Kypc [DnexkTponHslii pecype] / Mopron k. - M. : IMK
IMpecc, 2015. - http://www.studentlibrary.ru/book/ISBN9785970602584.html
3. MukpokouTposuiepsl? Ito ke mpocto! T. 1 [DnexrponHslii pecypc] / @pynze A.B. - M. :
JIMK TIlpecc, 2015. Pexum nocryma http://www.studentlibrary.ru/book/ISBN9785970602638.html

Jononnumensnaa numepamypa

1. Amnanorossie nHTEP(HEUCH MUKPOKOHTPOJIIEPOB [ DnekTpoHHbIH pecypc] / bomn Ctroapt P. -
M. : MK Ilpecc, 2016. - (Cepus "[Iporpammupyemsie cUCTEMBI"). -
http://www.studentlibrary.ru/book/ISBN9785941201426.html

2. IIporpammupoBanue oHOKpUCTAIbHBIX MUKpOOBM ADUCS816: MmeToanueckue ykazaHus K
n1abopaTopHbIM paboTaM 1o JucHuIinHe «MUKPOKOHTPOJUIEPHI U YCTPONCTBA COPSIKEHUS C
o0bexToM» /CoctaButenu: Kouypos O.M., Kokopun C.A. -Bnagumup: Bal'Y, 2011, - 35 c.
http://e.lib.vlsu.ru:80/handle/123456789/2883

3. IIporpammupoBanue ogHOKpHCTANbHBIX MUKpOOBM cemeiicta 8051: MeToanueckue
yKa3zaHus K J1abopaTopHbIM paboTaM no aucuumimHe «MUKporpoleccopHas TEXHUKa»-
Bragumup:Bal'Y-2009,28c¢. [Onekrponnsiii pecype http://e.lib.vIsu.ru:80 ].



http://www.studentlibrary.ru/book/ISBN9785703840504.html
http://www.studentlibrary.ru/book/ISBN9785970602584.html
http://www.studentlibrary.ru/book/ISBN9785970602638.html
http://www.studentlibrary.ru/book/ISBN9785941201426.html
http://e.lib.vlsu.ru/handle/123456789/2883
http://e.lib.vlsu.ru/

Ilepuoouueckan rumepamypa
1. Xypnan «CoBpemennas snekrponuka». U3garenscrBo «CTA-ITPECCy. (www.soel.ru).
2. Xypuan «CHIP NEWSy NnxenepHas MUKPORJICKTPOHHUKA.
(www/chipinfo.ru/literature/chipnews).
3. XKypnan «KommoHeHTHI 1 TexXHOJOTHI» (WWW.Kit-e.ru).

Ilpocpammnoe obecneuenue u Humepuem pecypcol
http://www.microchip.ru/ ®upma Microchip
http://www.atmel.ru/ ®upma ATMEL.
http://www.analog.ru/ ®dupma Analog Devices.
http://www.gav.ru/ MukpomnpoueccopHas Texuuka u Y CO.

AN s

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHbI

JlaGopaTopHble 3aHATHS IO JIHUCHMILIMHE TPOBOJATCS B KOMITBIOTEPHOM Kiacce. TemaTuka
3aHATUN oxBarbiBaeT 4 Tembl: «CpencTBa aBTOMATU3AIMU TPOCKTUPOBAHUSL YCTPOMCTB U CUCTEM Ha
MK», «3anaun, pemaembie YCO B CY», «Muremnexkryanuzauus YCO», «CoBpeMeHHas 3JIeMEHTHast
6aza YCO».


http://www.soel.ru/
http://www.kit-e.ru/
http://www.microchip.ru/
http://www.atmel.ru/
http://www.analog.ru/
http://www.gav.ru/

[porpamMma coctagiaeHa B cOOTBeTCTBHH ¢ TpeboBanuamu ®I'OC BO mo nanparieHHIo
«Ynpasnenue ¢ mexHuMeCKUX CHCHEMAX).
Pafouyro nporpaMMy COCTaBHII B.M. Jleps6un
K.T.H., JOUEHT

Penensent . Vs
Hupextop HIIT «Ouepronpudopy, k.1.1. %’ B.B.Mouceenko

Iporpamma paccmorpeHa u ofoOpeHa Ha 3acefanmm xadenper YHTIC

npoTokon Ne /57// ot £/ /5 toma

3asepyromuit xadeapor / A.B. I'panycos
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PaGouas mporpaMmMa pacCMOTpeHa B 0f00peHa Ha 3aceJaHuH yIeOHO-METOUIECKOH KOMUCCHH
HaNpaBJieHHd «YIpaBJieHHEe B TEXHHYECKHX CHCTEMAX»

Tpotokon No &£ or /A /5 roma

Ipencenarenb KOMHCCHM A.b. I'panycos




