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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb ancumnnuHbl: CopMmnpoBaTb koMmneTeHUmMn obydatolierocst B 06rnactu akcnnyaTaumm 1 pa3paboTku
3MEKTPOHHBIX CXEM Ha OCHOBE KOMMOHEHTOB Pa3fMYHON CTEeMNeHn NHTerpaLum.

Pa3BuTb kOMneTeHUMM B 06nacT MUKPOMNPOLIECCOPHOM TEXHUKM, OOHOKPUCTarbHbIX

MUWKPOKOHTPOMNEPOB M1 APYrMX LMPOBbLIX YCTPOWCTB, NCMOMb3YHOLWNXCSA B nonurpaduyeckoMm obopynoBaHmn.
1.2 3agaum gcuMNIUHbLI:

PaCCMOTpeTb OCHOBHbIE€ CXEeMHbI€ pelleHNA Ha 3NEeKTPOHHbIX 3N1eMeHTax maron, Cpe,Cl,HeVI 1 BOnbLLON CTENEHN
MHTEerpauun.

PackpbITb NpUHLMMbLI paboTbl BTOPUYHBIX UCTOYHWUKOB NUTAHUS, YCUMUTENEN HanpshKeHWs, yCUnutenemn Toka,

ycunuTenen MOLLHOCTU, KOYeBbIX YCTPOWCTB, reHepatopoB, LMMPOBLIX U FOMMYECKUX YCTPOWCTB, 3anOMWUHAaMOLLMX
YCTPOWCTB, NpOrpaMmMmpyemMon JIOrMKu, MUKPOKOHTPOMIEPOB.

MokasaTb 0COBEHHOCTH NOCTPOEHUS ANEKTPOHHbBIX YCTPOWCTB HA OCHOBE MUKPOKOHTPOIIEPOB.
PaccmoTpeTb MpuHUMNBI  CO34aHUA UHTepdenca MUKPOKOHTpornepa Ans MOAKMIOYEHUss aHanoroBbIX W

OVCKPETHbIX AaTYMKOB, aHanoroBblX U AWCKPETHBIX UCMOMHUTENbHBIX YCTPONCTB, MHOMKATOPOB M CPEACTB HAaCTPOMKM U
ynpaBneHus.

CdopmupoBaTh HaBbIKM MPOrpaMMUPOBaHNA MUKPOKOHTPOMMEPOB C UCMOMb30BaHWEM CTaHOapTHbIX CPeacTB
MOAENMpPoBaHUS.

1.3 TpeboBaHus K NnpeaBapuTenibHOM NOAroTOBKe 06y4aloLerocs:

I'Ipep,BapMTeanaﬂ noAroToBKa npepgnonaraeTt co3gaHne OCHOBbI OA (bOpMVIpOBaHWr'l KOMMNeTeHUUN, YKa3aHHbIX
B M. 2, npu N3y4eHUn JUCUnNnInNH:

OneKTpOoTEXHMKA U 3MEKTPOHMKA

dusunka

UHxeHepHas rpadumka

Matematuka

MHdopmaumoHHbIE TEXHOMOMMK

MeTponorus, ctaHgapTusauus u ceptudmkaums

2 KOMMNETEHUMN OBYYAIOLWEIroCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

MNK-2: Cnoco6eH AMarHOCTMpPOBaTb TeXHMYECKOe COCTOsIHUE nonurpaduyeckoro o6opyaoBaHusi, CUCTEM U
KOMIMMeKCoB

3HaTb: OCHOBHble CXEMHblE PELUEHUS YyCUNUTENne NepemMeHHOro M MOCTOSHHOrO HanpsiKeHUs U Toka, WUMMYNbCHbIX
ycunutenew;

LUMPOBYO CXEMOTEXHUKY, MPUHLMMBI NOCTPOEHUST 3IEKTPOHHbLIX YCTPOMCTB Ha OCHOBE MUKPOKOHTPOMNEPOB M METOAbI
aBTOMaTU3UPOBAHHOIO MPOEKTUPOBAHMS 3MEKTPOHHbIX YCTPOUCTB ...

YMeTb: PopmynupoBaTb TEXHUYECKOE 3aaHne Ha pa3paboTKy 3MeKTPOHHbIX YCTPOWUCTB U OLIEHNBATL UX NapameTpbl
BnapgeTb: HaBbikamu paboTbl ¢ M3amepuTensHbiMU Npubopamu 1 nx nogbopom npu opraHusaumm pabovero mMecta ...

MK-4: Cnoco6eH npousBoaUTL PEeMOHT nonurpacduyeckoro o6opyaoBaHUs, CACTEM U KOMIMNJIEKCOB

3HaTtb: CxemHble peweHuna Ha 3N1EKTPOHHbIX dJ1IeMeHTax mMaron, cpenHeﬁ n 6onbLIoW cTenexHn MHTEerpauum n cpeancrtea
adBTOMATNU3NPOBAHHOIO NPOEKTUPOBAHUA B obnactu QJIEKTPOHUKN N CXEMOTEXHUKN

YMeTb: Yutatb anekTpuyeckme npuHUMNuanbHble CXeMbl, COAepXKallime TUMOBbIe 3MEeKTPOHHbIE Y3nbl, B TOM Yucre, Ha
6a3e 0gHOKpPUCTaNbHbIX MUKPOKOHTPOSIEPOB

Bnagetb: OnbiTom opraHusauunm pa6oqero MecTa And BbINONTHEHUA pa60T, CBA3A@HHbIX C MOHTaXOoMm, I'IpOBepKOI;I,
peMOHTOM U Harazikon TUNOBbLIX AN1EMEHTOB OJTIEKTPOHUKN N CXEMOTEXHUKU

3 PE3YJIbTATbI OBYYEHUA MO AUCLUUNITIUHE

O |KoHTakTHas
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o paboTta
5@ WHHoBau, dopma
HavnmeHoBaHue v cogepxaHue pasgenos, | § x CP hOPMb! TeKyLLEro
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Pasgen 1. Yeunutenn HanpsikeHus, Toka u
MOLLIHOCTH

o
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Tema 1. OOwWue nNpPUHUUNBI YCUIEHWUS
NnepemMeHHOro HamnpsPKeHUst U Toka.
dusnyeckme modenu  BuNonsgpHoro wu
NMoneBoro TPaH3ncTopa, yCrnoBHbIe
0603Ha4YeHnss TPaH3NCTOPOB W OCHOBHbIE
XapakTepucTukn. Cxembl BKNIOYEHUSA
OMNonNsApHbIX M MNONEBbIX TPaH3MCTOPOB.
Knaccudpukauusa ycunurenen,
OfHOKackagHbIN n MHOroKackagHbI i
yeunutens. OCHOBHbIE XapaKTEpPUCTUKN
MHOrokKackagHblx ycunuTtenen. EmMKocTHble
1 TpaHcopMaTOpHbIE MEXKackagHble
cBA3n. OOpaTHble CBSI3M B ycunuTene,
rnybuHa obpaTHon CBA3N. Y CUNUTENBHbIN
Kackag MNEepeMEeHHOro HanpsbkeHus Ha
BMNoNApHOM TpaH3ucTope B NMMHEAHOM
pexume «A» no cxeme C OOWMMm
amnTTepom. CemMencTBo BOMbT-aMMNepHbIX
XapakTepucTuk, paboyas Touka, pexum no
NMOCTOSIHHOMY TOKY, OTpuLaTenbHas
obpaTHasd CBS3b MO MOCTOSIHHOMY TOKY,
TemnepaTypHas ctabunusauus paboyen
TOYKKW,  KO3(PMUMEHT  ycuneHus  no
HanpsxeHuto. OCOBEHHOCTN YCUMUTENBHBIX
KackaJoB Ha OMNONSAPHbIX TPaH3MCTOpax no
CXeme BKITYEHUs ¢ 00 MM

KONMMEeKTOPOM (3AMUTTEPHbLIV NOBTOPUTEND) U1
obuwen 6ason. Mpumepbl cxem
YCUNUTENbHbLIX ~ KackagoB  MNepeMeHHOro
HaNpPs>KeHUs Ha NoneBbIX TPaH3MCTOpPaX,
0COBEHHOCTH NPUMEHeHns nonesbIx
TPaH3MCTOPOB.

ITabopatopHas pabora:

ViccnepoBaHve noneBoro TpaH3ucTopa C
3aTBOPOM B BUae

p-n nepexopa (nepexogHas
BONbTaMnepHas xapakTepucTuka);
WccnegosaHvne noneBoro TpaH3ucTopa C
3aTBOPOM B Buae

p-n nepexoda (CTOKOBble BONbTaMMepHble
XapaKTepUCTUKN).




Tema 2. Ycunutenum MOCTOAHHOrO ToKa Ha
OUNONAPHBIX U NONEBbIX

TpaH3ucTopax, AauddepeHumanbHble CXeMbl
yCUNeHus, onepawumoHHbIN

ycunuTens. OcHoBHble TexXHU4eckne
npobnembl Npy YCUNEHUN NOCTOAHHOIO
Hanps»xeHus (Toka), TemrnepaTypHas

crabunmsaumsa. Cxema gndpdepeHumnansHoro
ycunuTens, KoauumMeHT ycuneHns ang
NpOTMBO(A3HOro 1 CMHEA3HOro curHana,
pabota ycunuTens B CUMMMETPUYHOM U
acummeTpuyHOM pexume. CTpyKTypHast
CXeMa, OCHOBHble CBOWCTBA W TEXHUYECKME
napameTpbl ONepauUrOoHHbIX YyCUnuTenewn

(OY). Cxembl BkntoveHuss OY B NMHENHOM
peXUMe YCUIEHNsI, OCHOBHbIE

COOTHOLLEHUS, anddepeHumpyoLme n
WHTErpupyoLime CXeMmbl Ha oy,
YacToTHoM3bMpaTensHble obpaTHble CBA3WM B
QY, yctonumnsocTtb paboTel OY. OY B
HenMHeNnHOM pexume, naeanbsHbIN
orpaHuyuTens Ha QY.

JlabopatopHasa pabora:

N3bupatenbHbii  ycunutenb N0 CXEMe
ABoViHoro T-obpa3Horo mocta

Tema 3. MpuHUMN reHepupoBaHus
nepuoanyeckoro curHana. NonoxuTtensHas

obpaTHas CBA3b B MHOrokackagHoMm
ycunuTene, YCTOMYMBOCTb MHOMOKackagHoro

ycunutens, ycnoBua BO3HUKHOBEHUA
aBTokonebaHmmn, 6anaHc a3 n 6anaHc
aMmnnnTtya, 4YaCTOTHO V|36|/|paTeanb|e

obpaTHble cBsA3u. [peobpa3oBaHme ycunutens
B reHepatop MepUoaNYEcKOro  curHana
3apjlaHHoW hopMbl (aBTOreHepartop).
INTabopatopHas pabora:

Ycunutenb MNEPEMEHHOrO  HanpsikeHust Ha
BUNoNApHOM TPaH3MCTOpE.

Tema 4. Yeunutenm MOLLHOCTHU.
Cxema ycunurens MOLHOCTU Ha TpaH3ucTope
B pexume Kracca «A» ¢

TpaHcgopMaTopHbLIM BbIXOZOM. Cxema
[ABYXTaKTHOrO YCUNUTENSI MOLLHOCTU Ha
TpaH3ucTopax c TpaHchopMaTopPHbLIM

BbIXxogoMm. Cxema 6ecTpaHchopMaTopHOro
yCUNUTEns  MOLLHOCTM  Ha  BunonsipHbIX
TpaH3MCTOpax, KOMMNIeMeHTapHasa napa
TPaH3MCTOPOB.

JlabopaTopHasi paboTa:

Ycunurenb MOLWHOCTM.

nn

Pasgen 2. VMnynbcHas cxeMOTEexXHWKa




Tema 5. KnwoueBon  pexum  paboThbl
YCUNWUTENbLHOrO anemeHTa. Cxema

KIMOYeBOro Kackaga Ha GunonspHoMm
TpaH3MCTOpe, BOMbT-aMnepHble
XapaKTEePUCTUKUN, PEXUM HACBILLEHWS N PEXUM
OTCEeYKU, KOIDPULNEHT HACLILLEHWS,

Bpems kKommyTaumm, cxema ¢ guogom LLoTTkw.
OcobeHHOCTM MCMONb30BaHMA B

KMntoYeBbIX Kackagax noneBbiX TPaH3UCTOPOB U
KoMnnemeHTapHbIX nap. Pabota

KMOYeBOro TpaH3UCTOopa Ha WHAYKTUMBHYHO

Harpysky

JlabopaTopHasi paboTa:

KntoyeBon Kackag Ha ovnonspHom
TDAH3UCTODE,

Tema 6. Tpurrep Wmnutta n

aBToOkonebaTenbHbI MynbTUBMOPATOP.
MapameTpbl peanbHOro MMMYNbLCHOIO cuUrHana,
CXEMHblE METOAbl YMEHbLLEHNS U
HOPMMPOBaHUS ONUTENBHOCTU dpoHTa
nMmnyneca, NpuHUMN paboTbl Tpurrepa
WmutTa, OencTBmne nonoxuTenbHOW obpaTHOM
CBS131 B KITFOYEBOM pexume paboThbl
TpaH3ucTtopos, netns ncrepesmca. Cxema u
npuHUMn paboTbl aBTokonebatensHoro
MynbTuBMBpaTopa.
JlabopatopHasa pabora:
Tpwrrep WmntTa Ha
TpaH3ucTopax.
ABTOKONEbaTENbHbIN MynbTMBUOpPATOP.

BMnonspHbIX

Pasgen 3. LndpoBas cxemoTexHuka

Tema 7. lNpocTenuve yHKUMM N TOXOECTBa
anrebpbl NornkK, cnocobbl nx

npeacraBneHns u  peanu3aumn. Cnocobbl
3afjlaHus Nornveckux MyHKUUR,
byHKUMOHANbHO MOMHbIK  Habop, MOHsATUE
KOHEYHOro aBToMaTa KOMOUHaLMOHHOIO

Tuna. MNMpocTenne ToXxgecTsa n ToXA4ecTBa ae
MopraHa.

JlabopaTtopHasa pabora:

CuHTE3 KOMOGMHALUMOHHOIO YCTPOWCTBa Yepes
MUHUMMU3AUVIO BbIPaXEHN B COBEPLUEHHOM
ON3BIOHKTUBHOW HopMmanbHow oopme (COHD).

Tema 8. KoHeuHble aBTOMaThl C BHYTPEHHUMUA
COCTOSIHUSIMKW, OCHOBHble BMObl TPUITEPOB,
nornyeckasa cxema RStpurrepa, npyumepbl CXeM
BKITIOYEHNsT  TPUITEPOB B UHTErpanbHOM
WCMOJTHEHUN.

Pernctp 1 oBonyHbIn cyeTumk. Jewmdpatop u
MYMbTUNNEKCOP.

IabopatopHas paborTa:

[BOWYHbIV cYeTUMK Ha D-Tpurrepax.

Tema 9. OcHOBHble BUAObl 3aMOMUHAKOLLMX
ycTtpoincTs (3Y). Knaccudukauuns n

npuHUMnbl  pabotbl  3Y, dwusndeckas wu
nornyeckasi opraHusauus, npsiMoe
ucnonb3oBaHne 3Y 3HEpProHe3aBMCUMOro Tuna
ans npeobpas3oBaHWs CUrHarnoBs u
reHepMpoBaHusi CUrHaNoB 3agaHHON POPMbI
JlabopaTopHasi paboTa:

TabnuyHbIn npoueccop Ha ocHose 3VY.

WUtoro B cemectpe (Ha kypce anga 3A0)

KoHcynbTauum 1 npoMexyTodHas attectaums
(Ok3ameH)

4 4 5
4 4 6 nn
4 4 6
4 4 6
2 2 6 nn

34 34 49

2,5 24,5




Paspgen 4. YctponctBo M npuHUMn paboThl
OZIHOKPUCTaNbHOro MUKPOKOHTpOIepa

Tema 10. CTpykTypHass cxema M HasHaueHue
3N1EMEHTOB MUKPOKOHTpOIsepa.

MpuHUMN LLUMHHOMN opraHusaumm
MMWKPOMPOLLECCOPHOro aapa n
MUKPOKOHTpOIiepa B

uenom. Cuctema KomaHg. HavanbHbI 3anyck.
ANropuTMbl BHYTPEHHUX LIMKIOB.

OcHoBHble BMAbl U xapaktepuctukm 3Y.
Mporpammuposarune M3Y, PM3Y, dnewll3Y.
MpuHUMNBI paboThl nporpamMmaTopoB.
TabnuyHble MeToabl peLleHns 3agad Ha

6asze [3Y, TabnuuHbin npoueccop. MeTtoabl
agpecauuun: permctpoas,

HenocpeAcTBEHHaAs, MpsiMasi, KOCBEHHast U
cTekoBasi.

JlabopaTopHas paboTa:

MporpamMmmHbIii mMeToa dopmmupoBaHus

MUTONRANA RNOMOLIIA

Tema 11. NpeacTtaBneHne vyncen n 4encTeng ¢
nnasawoLen n PUKCMpoOBaHHOM

3ansiTomn. MaHTuncca " nopsiaok,
HOopManu3oBaHHasi MaHTUCCa, anropuTMbl
HopmManuaauum MaHTUCChI, anropuTmbl

obcnyxumBaHus nopsgka. [BonMyHogecAaTUYHas
cucTeMa CYUCIEHUS, KOppeKUnst pesynbTaTa B
OBOVYHO- OECATUYHOM

koge. basoBas onepaumsa CnoxeHus, anropuTm
CNOXeHWs B NPOM3BOSIbHOM

dopmaTte. Onepauuns BblYMTaHNA B MHBEPCHOM
1 JOMNOMNHUTENBHOM Koae,

npeacTraesneHve oTpuuaTenbHbIX yncen,
OEeNCTBUSA CO 3HAKOBbIM pas3psaomMm,
anrebpauyeckoe crioxeHune. OBWMIN NpUHLMN
YMHOX€EHUS B JBONYHOWN CUCTEME,
paspsigHOCTb  Mpou3BeAeHus.  YMHOXeHue
METOOO0M NPSMOrO CIIOXEHUS. YMHOXEHNE
METOOO0M YaCTUYHbIX NPOU3BEAEHWIA, onepaLmm
cABura u aHanumsa paspsigos.

Oenexne METo4OM nocrnegoBaTenbHOro
BblYMTaHMSA NPU YCTAHOBNEHHOM hopmaTe
yactHoro. MaTemaTuyeckme onepauum B
MuKporpoLeccopax ¢ RISC-apxuTeKkTypo.
CospgaHve npoueayp, OCHOBHbIE MPUHUMMbI
3pPEKTUBHOrO UCMNOSNb30BaHNS

annapaTtHbIX U MUKPOMNPOrpaMMHbIX pPecypcoB
MUKpOMpoLeccopa nNpu co3gaHmm

npouenyp YMHOXEHUSA " aeneHus.
MNcnonb3oBaHne ounbnuoTtek roToBbIX
npouenyp.

JlabopaTopHasi paboTa:

WHTepenc MUKpOKOHTponnepa Ana Bbixoda
Ha CerMeHTHbIn aucnnen  (CUMBOSbHBIN
NUHOUKaTop).

7,75




Tema 12. CTpyKTypHas cxema
MUKPOKOHTpOIepa c ["apBapgckom
apXMTEKTYpO ” cMewaHHoro Tuna (x51),
HasHayeHne  9MNeMeHTOB,  MpeuMyLlecTBa
dm3nyeckoro pasgeneHmst namaTn

nporpaMm u AaHHbIX. BHYTpeHHUn nHtepdgenc
cuctembl 3Y, CTpaHuMyHas

opraHusaums, perncTpoBbIN ann,
ncrnonb3oBaHWe He3aBNCUMbIX BaHKOB NamsATy.
JlabopaTopHasi paboTa:

3HakoreHepaTop W BbIBOA [daHHbIX  Ha

CErMEHTHbIN aucnnen (cumBONbHbIN
NHONKaTOoP).

Pasgen 5. BHyTpeHHNA 1 BHELWHUN
nHTepdenc OAHOKpPUCTAarbHOro
MUKPOKOHTpoOnnepa

Tema 13. MapannenbHbIn "

nocnegoBaTtenbHbIN 06MeH nHdopmaumen.
OneKkTprnyecKkMe N BPEMEHHbBIE XapaKTEPUCTUKU
dU3nYecknx NMHMM obmeHa

MHdopmMaunen. AnnapaTHble cpeactea
noagepXxkn oomMeHa MHdopmaumnen.
MapannenbHbIA 1 NocnegoBaTesbHbIA 0OMEH.
JlabopaTopHas paboTa:

MapannenbHbIn nopTt BbIBOOA
MUWKPOKOHTpoONepa, dopmupoBaHme
MMMNYNbCHON NOCrefoBaTeNbHOCTMY.

Tema 14. BHewwHWi nHTepdenc
MUKpPOKOHTponrepa. Knaccudukaumnsa BHeLHUX
YCTPOWCTB BBOAA-BbIBOAA. OcHoBHbIE

npouenypbl 06CMYKMBAHWSA BHELLHNX
ycTponcTB. PopMUpoOBaHME CUrHANOB B NINHUAX
napannensHoro nopta. O6meH

OaHHBIMU B CUHXPOHHOM  pexume  Mofj
ynpasneHnemM nporpammbl. O6MeH gaHHbIMU B
pexvme npepbiBaHUS. Knaccudukaums
npepbiBaHui. Knaccudukauma cpeacts
oTobpaxeHns  uHoOpmauun,  usnyeckme
NPUHUMNBLI paboTbl, NPUHLMMBI

ynpasneHusi, aHepronoTpebneHne. Htepdenc
CErMeHTHOro CUMBOJTLHOIO

nHaukatopa. MHTepdenc knasmaTypbl.
IabopatopHas pabora:

MopT knaBuaTypbl MUKPOKOHTpOINepa.

Tema 15. iHTepdenc oOMeHa AaHHbIMU Mexay
MUWKPOKOHTPOMEPOM 7 KOMMNbIOTEPOM.
AHarnoroBble nopsl MUKPOKOHTpOMepa.
TunoBble XapakTepuUCTUKM BCTPOEHHbIX AL 1
LAM MUKPOKOHTpOMNepa, noakKrtoyeHne
06opynoBaHus K LA Ha OCHOBE
LWMPOTHOUMMYITLCHOMN MOAYNALUN.
MopgKknoYeHne BHELUHUX WMHTErparbHbIX CXeMm
ALUM n AT K nopTam MUKPOKOHTponnepa.
JlabopaTopHasi paboTa:

dopmupoBaHme B aHarioroBoM nopre
MUWKPOKOHTpOMfepa nepuoauveckoro curHana
METOAOM pacyeTa ero 3HayvyeHun (NUHENHbIV
CUrHarn HanpsbkeHust OT BpEMEHM).

Paspen 6. CpeactBa  nNpoekTMpoOBaHMUS
ycTpocTB Ha 6ase  nporpammupyemon
CXEMOTEXHUKM

10 nn
10
10
10 nn




Tema 16. Pabota MMWKpOKOHTponnepa B
peanbHOM BpeMeHu. [oHATME «peanbHoe
BpeMs», cTpobuposaHue BbIcTpO
npoTekatoLLero npouecca. BpeMeHHble
XapaKTepUCTUKK MUWKPOKOHTPOepoB
06LLero HazHa4YeHust U CUrHanbHbIX
npoueccopoB. AnnapaTHble cpeacTBa Ans
NOAAEPKKM peXxnma peanbHoro BpeMeHH,
TaMmep, OCHOBHble YyHKUMM Tanmepa,
BCTPOEHHOTO B MUWKPOKOHTpOMnep
lMporpammHOoe  o6GcnyxvBaHve  Tanmepa,
npepbiBaHve no Tanvepy. OCHOBHbIE
napameTpbl M Knaccudmkaums CuUrHanbHbIX
npoLeccopoB No 0651acTn NPUMEHEHMS.
OcHoBHble oTNNYUS CUrHanbHoro
npoueccopa OT MUKPOKOHTpornepa obLyero
npumMmeHeHusi. CurHanbHble npoLeccopbl AN
ynpaBneHust o6opyaoBaHNEM U

obpaboTkm  m3obpaxeHuh B cocTaBe
undppoBon poToTexHMKN. OcoBEHHOCTH
KBAaHTOBaHWSA WHTepBana BpeMeHW, LiKana
KBaHTOBaHUSA BPEMEHM, OLLINGKM
KBAaHTOBaHUA  MHTepBana BpPEMEHU MU
yacTtoTbl. [lporpammHble cpeacTea
reHepupoBaHus CUrHanos, pacyet
MIHOBEHHbIX 3HaYeHUN, TabnN4YHbIN
npoueccop.

JlabopatopHasa pabora:

dopmupoBaHMe B aHanoroBoM nopTe
MWKPOKOHTpoOMepa CUHyCOMAanbLHOro
CurHana Metoom TabnmyHoro npoteccopa.

Tema 17. OCHOBHbIE 3Tanbl NPOEKTUPOBAHUSA
3NEKTPOHHbIX YCTPOWCTB Ha 6a3se
MUWKPOKOHTpoOMmepa. Pacnpegenexuve
byHKLMI MO annapaTHbIM U NPOrpamMmMHbIM
cpeactBaM. CosgaHue anroputmoB. Bbibop
MUWKPOKOHTpOMepa n metoaa
NporpaMmMmnpoBaHmsl. O6uwas
Knaccudukaumsa  CpeactB  OTnagkm U
NPOEKTUPOBAHWSI.

BcTpoeHHble cpencTea, CUCTEMHbIe
MOHMWTOPbI U NOPTbI, NPOrpamMmmaTopsbl.
[MporpaMmMHblE  CUMYMATOPbI,  CXEMHbIe
AMYNATOPbI M OTNaA04HbIE KOMMIIEKCHI.
TunoBble cpencrtea NOAAEPXKKM,
npegocTaBrnsiemMble NPOM3BOAUTENSMU
MUWKPOKOHTPOMEPOB.
CneunanunampoBaHHble CAIP, paspaboTka
KOHCTPYKLMM,

pasBogka MevyaTHOW nmnaTbl, co3JaHue
KOMMNIEKTa KOHCTPYKTOPCKOM JOKYMEHTaLNN.
JlabopaTopHasi paboTa:

CosnaHne cxembl U pa3Bogka LBYXCITONHOW
neyatHown nnatel B nporpamme CAIP gns
anekTpoHuku (DipTrace).

10

Utoro B cemecTpe (Ha kypce ansa 3A0)

10

mn

KoHcynbTaumm n npoMexxyTovHas
atTectauusa (3avet, Kypcosas paborta)

34

34

73,75

2,25

Bcero koHTakTHasA pa6bota n CP no
AVCUMNNnHe

140,75

147,25

4 KYPCOBOE NPOEKTUPOBAHUE




4.1 Lenn n 3apaum KypcoBon paboTtbl (npoekTa): OCHOBHas 3agava KypcoBoOK paboTbl — 3TO 3aKpenneHne
TEOPETUYECKMX 3HAHUI NO CXEMOTEXHMKE B MPAKTUYECKON pa3paboTke MUKPONPOLIECCOPHOro YCTPOMCTBA,
npeaHasHa4YeHHoro Ansi onpeaeneHHon NpuknagHom obnacTu.

4.2 TemaTuka KypcoBou paboTbl (npoekTa): Cnncok Tem (30 TeM B CNMCKE) OXBaTbIBaET cneayoLlime
OCHOBHbIE 00racTV TEXHUKM:

* NIamepeHre Toka 1 HanpspKeHus;

 CyeT NpoayKumu;

* 3amepeHuve 1 perynupoBaHue Temneparypbl;

* [eHepupoBaHMe cnrHanoB pasnnyHon opmbl;

» dopmMMpoBaHME UHTEPBAIOB BPEMEHM (TarMep);

* YpaBneHne TeXHNYECKNMUN YCTPONCTBaMK;

* 3awWwuTa oT NeperpysokK No TOKY N HaNps>KEHMIO.

4.3 Tpe6oBaHUs K BbIMOSIHEHUIO U NPeACTaBNEHUI0 pe3yNbTaTOB KYpCcOBOW paboThl (MpoekTa):

PaboTta BbINONMHAETCA WHAMBMAYanNbHO MO OTAENbHOMY 3afdaHul ANng  Kaxgoro obyvawouwerocsa. [Ons
BbINOMHEHMA paboTbl MCMOMbB3YITCA NPOTOTUMNbI B BMAE HAyYHO-TEXHMYECKMX Mybnukaumim (TEKCTOBbIX hanioB) wunm
CCbINOK Ha HUX B ceTu Internet, ykasaHHble B KaxaoM 3agaHuun. [Ansa BbinonHeHns paboTbl HEOOXOAMMbI NPOrpamMMHble
cpefcTsa Ans NpoOeKTUPOBaHUSA YCTPOWCTB 3NIEKTPOHUKM (peKkoMeHAoBaHa nporpammHas cpepa Diptrase, goctynHas Ha
BecnnaTHOM OCHOBE B CETU

Internet). PaboTta npeactaBnseTcs B BUAE pacrneyaTtkyu C 3NeKTPOHHOW konven B doopmate Word n cogepxut
crnepytowime obasarenbHble areMeHTbI:

* TUTYNbHbLIN NNCT

» 3apgaHue (yTBepxaeHHoe 3aB. kady. nonurpadumyeckoro obopygoBaHns 1 ynpasrneHus n pykosogutenem

KypcoBoW paboThbl)

+ KntoyeBble cnosa

* Pedbepat

» ConepxaHve

* BeegeHue

» OcHoBHas 4acTb

* 3akntoyeHne

» Cnncok nuTtepaTypbl

* [MpunoxeHws.

HasBaHusa pa3genos v noapasgenoB OCHOBHOW YacTu BbIGUpakoTCs NPON3BOSbHO, HO AOSMKHbI

NPYMEPHO COOTBETCTBOBATbL MOPSIAKY MPOEKTUPOBAHUS:

» AHanu3 3agaHus u Bbibop 6a30BOro MUKPOKOHTPONNEpPa;

* OCHOBHbIE TEXHUYECKNE XapaKTEPUCTUKN SNIeMEHTHOM 6asbi;

» PaspaboTka dhyHKUMOHANbHOM CXembl 1 6a30BOro anropuTma;

+ XapaKTepuCTUKN NCMONb3yeMbIX CPEACTB NPOEKTUPOBAHUS;

* PaspaboTtka amnekTpuyeckon MNpUHLUMNNANbHOW CXeMbl U KOHCTPYKUUW neyaTHon nnatbl. O6saA3aTenbHbiMU
ABMNSIOTCH NPUMNOXEHUS, COAepXKaLLMe YepTEX IMEKTPUYECKON NPUHLUMNUANbHOM CXeMbl pa3paboTaHHOro yCTpPOMCTBa U
TPacCMpPOBKY NeYaTHON Nnatbl AN ABYXCTOPOHHEro pacnonoXeHns npoBoaHMKOB (co3gaHbl B CAIMP).

5. ®OHA OLLEHOYHbIX CPEACTB AN NPOBEAEHUSA MPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasareneun, KPUTEPUEB U CUCTEMbI OLleHUBaHUSA pe3yfibTaToB O0y4yeHus
5.1.1 NMoka3aTtenun oueHUBaHUA

Kopn HanmeHoBaHue oLeHOYHOro
MokasaTenu oueHnBaHMA pe3ynbTaToB 0OyyYeHUs
KOMMeTeHLMM cpeactea

MepeuncnseT W xapakTepusyeT OCHOBHble CXEeMHble peLleHus
yeunurenenm MNEpPEMEHHOT0 M MOCTORHHOTO HAMPSXEHUA U TOKA, (ponnney yCTHOTO
MUMNYNbCHBIX — yCUnutenen, u,mc?posyro CXEMOTEXHUKY, MPUHLNAMBIf o co oo nopanms
MOCTPOEHUS 3NEKTPOHHBIX YCTPONCTB Ha OCHOBE MUKPOKOHTPOINIEPOB
M MeTodbl aBTOMAaTU3MPOBAHHOMO MPOEKTUPOBAHUS  3MEKTPOHHBLIX

MK-2 YCTPOWCTB.

dopMynupyeT TexHUYeckoe 3afaHve Ha pas3paboTKy SNeKTPOHHbIX
YCTPOWCTB ¥ OLleHMBaEeT UX NapaMeTpbl

Pa6oTaeT ¢ wuamepuTenbHbIMKM MpuGopaMu UM UX noabopom npu
opraHusauun pabodyero mecra.

KypcoBasi paboTta

MpaKTMKO-OpUEHTUPOBaHHLIE
3apaHust




MNK-4

UvutaeT anektpuyeckue

MpeanaraeT CXemHble peLleHUsi Ha 3MEeKTPOHHbIX aNeMeHTax Marown,
cpegHen n  OOMbLIOM CTEMEHU WHTerpauMm B 3aBUCUMOCTU OT
pellaemMon TEXHUYECKOW 3afaun.

npe,D,CTaBJ'IﬂeT OCHOBHble BUAbI pa60T, CBA3A@HHbIX C MOHTaXOoMm,
npOBepKon, pPeMOHTOM U HanagKkowu TUMNOBbIX 31EMEHTOB QNEKTPOHUKN U
CXEMOTEXHUKU

NPUHLMNNAnNbHbIE  CXEMbI,
TUMOBbIE ANEKTPOHHbIE Y3Mbl, B TOM YNClle, Ha 6a3e OQHOKPUCTamNbHbIX
MWKPOKOHTPOIINEpOB.

Bonpocbl
cobecefoBaHuA

YCTHOrO

copepxaine
KypcoBas paboTta

MpakKTKO-OpUEHTUPOBaHHbIE
3aaHus

5.1.2 Cuctema un KpMTEepUM OLLleHMBaHUA

LLikana oueHmBaHu4

KpuTtepum oueHmBaHmsa ccbopMmnpoBaHHOCTN KOMNETEHLNN

YcTHOe cobecenoBaHune

MncbmeHHas paboTta

5 (oTnnyHO)

MonHbIN, wcyepnbiBawLWMA OTBET, SBHO
OEMOHCTPUPYIOLLMIA rNy0oKoe NOHUMaHne
npegMeTa W LUMPOKYKD 3pyauLMIO B
oLeHuBaemMon obnactu. Kputnyeckui,
OpUrMHarnbHbIN Noaxon K MaTepuany.

MonHoe ¥ pasHOCTOPOHHEE pacCMOTPEHne
BOMPOCOB, CBUAETENLCTBYHOLLEE o]
3Ha4MTEnNbHOW camocToaTenbHonM pabote c

nctovyHnkamn. KayectBo wucCnonHeHUs Bcex
311EMEHTOB paboTbl COOTBETCTBYET
TpeboBaHuAM, coaepxaHue MONMHOCTbIO
COOTBETCTBYET 3agaHuio. Pab6oTta

npeacrasneHa B Tpebyemble cpoku

4 (xopoLuo)

OtBet NOSHbIN, OCHOBaHHbIN Ha
npopaboTke BCEX obsasaTenbHbIX
NCTOYHMKOB

nHpopmauuun. [llogxon K  maTepuany
OTBETCTBEHHbIN, HO CTaHOAPTHbIN.

OtBet CTaHOapTHbIN, B uenom
KayeCTBEHHbI,  OCHOBaH Ha  BceX
0b6sa3aTenbHbIX

UCTOYHUKax WHdopmaummn. MpucyTcTeyoT
HebonbLUVe Npobernbl B 3HAHUAX UMK
HecyLLEeCTBEHHbIE OLUMOKM.

Pa60Ta BbINOJTHEHA B cooTBEeTCTBUMU C
3agaHueM. Nmetotca oTAernbHble
HecyllecTBeHHble owunbkn B pabote unu B
oTBeTax Ha NnocCTaBJieHHble BOMpPOCbl, MOryT
UMETb MEeCTO OTCTynfieHns OT  Mpaswun
ochopmrieHns paboTbl MMM HapyLUEHbl CPOKM
npeaocTaBneHns paboTsl Kk 3awmTe

3 (yooBneTBOpUTENBHO)

OtBeT BOCnpon3BoAnT B OCHOBHOM TOJIbKO
NeKUMOoHHble MaTtepuarnbl, 6e3

CaMOCTOSATENBbHON paboThl c
pekoMeH40BaHHON nutepaTypomn.
OemoHcTpupyeT

NMoHMMaHWe npegmeTa B uUenoMm, 6e3
yrnybneHusi B getanu. MNpucyTtcTeytoT
CYLLECTBEHHblEe OWnOKM MM npobenbl B
3HaHUSAX N0 HEKOTOPLIM TEMaM.

OTBET HEeMnonHbIN, OCHOBAHHbLIA TONbKO Ha
NEKLMOHHbIX MaTepuanax. Mpun
NOHUMaHUU

CYLLHOCTM NpegmeTa B Liefiom —
CYLLEeCTBeHHble ownbkn unu npobenbl B
3HaHMWSAX Cpasy Mo HECKOSbKUM TeMaM,
He3HaHuWe (NyTaHuua) BaXKHbIX TEPMUHOB.

3agaHuve BbINOMHEHO MOMHOCTLI0, HO B paboTe
€CTb OTHeSlbHble CYLIECTBEHHble  OLIMOKY,
NPUCYTCTBYKOT HETOYHOCTWU B OTBETaXx, nuoéo
KauecTBO NpeacTaBneHuss paboTbl HU3KOeE,
nnbo paboTa npeacTaBneHa ¢ ono3aaHnem

2 (HeyOoBMETBOPUTESNBLHO)

HecnocobHocTb 0TBETUTL Ha Bomnpoc Ge3
NMOMOLLM 3Kk3aMeHaTopa. HesHaHne
3HaUUTENMbHOW  YacTU  MPUHLUMNUANBHO
Ba)XHbIX 31IEMEHTOB ANCLMMNIUHDI.
MHorouncneHHsle rpybbie owmnbku.
HenoHumaHwne 3aflaHHOro BOrnpoca.
HecnocobHocTb cdopmynupoBaTtb XOTS
6bl

oTAenNbHble KOHLEeNUUu ANCLUUNIMHBI.

OTtcyTcTBUME ofHoro unm HECKOIbKNX
obs3aTenbHbIX 3MEeMEeHTOB 3ajaHus, nnbo
MHOroYMcreHHsle rpybsie ownbkn B pabore,
nmbo rpyboe HapyLleHne npaBun oPopMIIeHNS

unm CpOKOB npeacTaBneHus paboThbl.
CopepxaHue paboThbl NOJSIHOCTbIO He
COOTBETCTBYeT  3agaHui.  HecnocobHocTb
OTBETUTb Ha BOMpoC bes nomMoLLm
3K3ameHaTopa. MpeacrtaBneHue YyXKOM
paboThl, nnarmar, nuoéo oTKa3 oT

npeacrtaBlieHnA pa6OTbI

3auTeHo

OOyuvarLwmincs CBOEBPEMEHHO BbIMOSTHUIT
M 3awutun  nabopaTopHble  paboThl;
oTBeTUn

Ha OBa Bompoca M3 ChMcka BOMPOCOB MO
3a4eTy, BO3MOHO nonyckasi
HeCyLLEeCTBEHHbIE

OLLMOKN.




Obyvalowmica He BbIMOMHUIT U He
3aWmTMA (BLINOMHMI U 3ALLUTWI YaCTUYHO)
He 3auteHo nabopaTopHble paboTbl.

Mpn oTBeTe Ha BoMpoCbl Ans 3ayeTa
OOMYyCTUN CYLLECTBEHHbIE OLLUNOKM.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UNU UHbIe MaTepuarnbl, HeO6XoAMMbIe AN OLleHKN 3HAHUNA, YMEeHUN,
HaBbIKOB U (UNX) onbiTa AesATeNIbHOCTH
5.2.1 NepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DopMynnpoBKM BONPOCOB
Cemectp 6
1 Knaccudukaumsa obpaTtHbix CBA3EN B yCUNUTENAX U UX AEACTBME HAa OCHOBHbIE NapameTpbl
yeunurens

2 Yeunutenbs nepemMeHHOro Hanps>XeHnsd Ha 6VII'IOJ'IF|pHOM TpaH3NCTOpEe No CXxeme C obwum SAMUTTEPOM

TeMHepaTypHaﬂ KOMMNeHcauuna pa60qe|7| TOYKM TPaH3NCTOPa B CXeMe ycunutenda nepemMeHHOro
Hanps>XeHns

Ycunutenb NepeMEHHOro HanpsbkeHUs Ha BUMONAPHOM TPAH3MCTOPE MO CXEME C OBLLMM
KONNEKTOPOM (3MUTTEPHbIN NOBTOPUTEND)

MpuHUMN pa6oTbl AU depeHUMansHOro YCUUTENS, CUMMETPUYHBIE PEXMUM BKITIOYEHUS MO BXOAY U
BbIXOAY

BapuaHTbl acuMmMeTpu4HOro BItoveHus anddepeHumanbHOro yeunutens

OcCHOBHbIE XapakKTepUCTUKM N CXeMbl BKIMKIOHEHUA onepaulnoOHHbIX YCVIJ'IVITeJ'IeVI

KomneHcaunoHHbIN cTabnnmsaTop HanpsXeHus

O|lo|N|o]| O

MpuHuMN paboTbl aBTOreHepaTopa, OCHOBHLIE CXEMbI

Cxema 1 npuHuMn paboTbl YCUNUTENsi MOLLHOCTU C TPaHCHOPMATOPHBLIM BbIXOAOM B JIMHERHOM
pexXuMe, OfHOTaKTHbIA YCUNUTENb

11  |Cxema 1 NpuHLUMN paboTbl ABYXTAKTHOTO YCUIIUTENS MOLLHOCTM C TPaHC(OPMATOPHbLIM BbIXOLOM

Cxema 1 npuHumn paboTbl 6ecTpaHCHOPMaTOPHOro YCUNUTENS MOLLHOCTU, NMPUMEHEHMWE

12 o
KOMMNJ1eMeHTapHOU napbl TOAH3NCTOPOB

13 KntoueBown pexxum paboTbl B1nonspHoro TpaH3mcTopa

14  |BpeMeHHble XapakTepUCTMKU KIOYEBOTO pexumMa paboTbl GunonapHoro TpaHauctopa, avog LLoTTku

15 KntoueBow pexunm paboTbl NONEBOro TpaH3ucTopa

16 PaboTa knto4eBoro kackaga Ha peakTUBHYI (MHOYKTUBHYIO) HarpysKy

Cxema ¥ npuHuMn paboTbl Tpurrepa LLmMuTTa, 06pasoBaHme aMnnUTyAHOR XapaKTepUCTUKK B BUAE

17
netnu MNuctepesuca

18 Cxema 1 npuHuUmn paboTkbl aBToKoNebaTENBHOrO MynbTMBMOpPaTOpa Ha BUNONSAPHbBIX TPaAH3UCTOpPax

19 |Anrebpa norukun, yHKUMOHANBHO NOMHLIN Habop

npOCTeVILLIVIe TOXOecTBa anre6pbl NOTUKKN, ToXXOecTea e MopraHa (J'IOFI/ILIeCKaﬂ CcxXema ana ogHoro

20
13 TOXOECTB)

Wrpwux Weddepa n ctpenka MNMupca, yHKLMOHaNbLHO NOMHbIA HABOP Ha UX OCHOBE (NorMyeckne

21
CXeMbl AN KOHBIOHKLMW, AM3BIOHKLMPY 1 MHBepcun B 6asuce witpuxa Leddepa)

22 | dyHKUMSA HepaBHO3HAYHOCTY, NOMHLIN AelumndpaTop (noruyeckas cxema)

23 BazoBble yHKUMM Ans 06pa3oBaHUs cepuii MHTErpanbHbIX 3NIEMEHTOB

RS-Tpurrep (norudeckas cxema), D-Tpurrep, T-Tpurrep, npsiMmoe npumeHeHme RS-Tpurrepa npum

24
ncknoveHun gpebesra KOHTaAKTOB (cxema)

25 CueTumk Ha D-Tpurrepax

26 Pernctp Ha D-Tpurrepax, obnactun npuMeHeHus

27 dusunyeckas u nornyeckas opraHnsaumsl 3anoMuHaoLWmX YCTPONCTB

28 Knaccudukaums n npmHumnbl paboTbl 3anoMUHaOLWMX YCTPOUCTB

Cemectp 7

29 |O6was knaccudukaLms MUKPONPOLIECCOPOB M MUKPOKOHTPOSINIEPOB, UX OCHOBHbIE NapameTpsbl

CprKTypa npoueccopa; Mmmkpoonepauunda, MMKpOKOMaHAa, MUKponporpaMmma, MallmHHasa KoMaHaa u

30
nporpamMma B MalUVHHbIX Kogax

31 |CrpykTypa Mukponpoueccopa oH HeiiMaHOBCKOro TuMna, HasHa4yeHne afeMeHTOB.

32  |MoHATME «LWMHa», MPUHLMN LUMHHOWM OpraHn3auumM MyukponpoLeccopa

33 Cuctembl komaHg anst RISC n SISC MukponpoLeccopos.

34  |HavanbHbI 3anyck MUKPOMPOLLECcopa, anropuTMbl BHYTPEHHUX LIVKIOB

MeTtoapl agpecauun: permctpoBsad, HenocpeacTtBeHHasda, nNnpamMasa, KoCBeHHaaA U CTeKoBad; npuMepbl

35 o o
KOMaH[ C pa3nn4Hon agpecaumnen.

36 TabnuyHble MeToabl pelleHuns 3agad Ha 6ase M3Y, TabnuyHbIA Npoueccop




37 MporpammupoBanue MM3Y, PM3Y, dnew-MN3Y, npuHuunel paboTtbl NporpaMmmaTopoB

38 Jlornyeckas n pmsnyeckasn opraHusaums 3anoMmHaOLWNX YCTPONCTB

CTpyKTypHas cxeMa MUKPOKOHTpornepa ¢ FapBapacKoin apXUTEKTYpor U cMelaHHoro Tuna (x51),

39
Ha3Ha4YeHne 3NemMeHTOB, NnpenmvyllecTea CbVISVI‘-IeCKOFO pasgeneHnda naMmaTu nporpamMmm 1 gaHHbIX

BHyTpeHHWI MHTepdenc cMCTEMbI 3aNOMUHAIOLWNX YCTPONCTB, CTPaHUYHas opraHn3auus,

40 . _
pPerncTpoBbInN (*)aVIJ'I, NCNonb30BaHWE He3aBUCHMMbIX DaHKOB NamsATy.

MpeacTtaBneHme yncen n 4eNCTeus € nNnasaroLwen n GPUKCMpOBaHHON 3anATon, MaHTUCCa U
41 nopsigok, HopManmM3oBaHHas MaHTUCCa, anropuTMbl HOpManu3auum MaHTUCChI, anroOpUTMBbI
o6CcnyxmBaHns nopsaka.

42 ﬂBOMHHO-ﬂeCHTMHHaﬂ CucTtemMa CHmUcneHud, Koppekuua pesdyrnbtata B ABOUYHO-AECATUYHOM KOAe.

43  |Onepauus CroXeHUs, anropuTM COXEHUs B NPOU3BONbLHOM dhopMaTe

Onepau,vm BblYMTaHNA B MHBEPCHOM M OONOJNTHUTENTbHOM KOAe, npencrtaBiieHne oTpuuaTeribHbIX

44 ymncen, JeNCTBMSA CO 3HAKOBLIM pa3psaoM, anrebpanyeckoe CrnoxeHue.

45 OOBLWMI NPUHLMN YMHOXEHUS B JBOMYHOM CUCTEME, Pa3psaaHOCTb NPOU3BEAEHUS, YMHOXEHUE
METOAO0M MPSIMOro CrOXeHUs (anroputm).

26 YMHOXEHNEe METOAOM YacTUYHbIX NPON3BEOEHNI, Onepaumm caBvra u aHanusa paspsiioB
(anropuTtm).

47 OB NpMHLMN JeNeHNst B JBOMYHOM CUCTEME, AerleHMe METOAO0M NOoCneaoBaTeNbHOrO Bbl4MTaHMS
npw yCTaHOBINIEHHOM ¢bopMaTe 4acTHOro (anroputm).

48 MapannenbHbii U NocnegoBaTenbHbIN NPUHLMNBLI 06MeHa MHpopMaumen, OCHOBHbIE

XapaKTepucTuKn nopToB.

49 |O6MeH AaHHbIMY B CUHXPOHHOM PEXUME NOA YrpaBreHMeM NnporpamMmmei

50 OO6MeH AaHHbIMU B peXnMe npepbiBaHus, knaccudmkaums npepbiBaHnin

51 UHTepdenc cermeHTHOro CUMBOMBHOMO MHAMKATOpa (anropuTM, yHKUMOHaNbHas cxema).

BHyTpeHHVIe M BHELWHNe cpencTtBa aHaroroBbiX NOPTOB MUKPOKOHTPOMNEepa, TMnoBbie

52 XapakTepucTukn BCTpoeHHbIx ALIM n LIAIT myukpokoHTponnepa

MopkntoyeHne ob6opyaoBaHusa k LIATT MUKPOKOHTpOIepa Ha OCHOBE LUMPOTHO-UMMYIIbCHOWN
Moaynsaumm

53

54 MogkntodeHne BHELWHMX nHTerpanbHbix cxem ALIM n LIAT k nopTam MUKpOKOHTponnepa

OCHOBHbIe 3Tanbl co3gaHus MUKponpoLecCopHoro yCTpOVICTBa, npumMepbl NCNoJbi3oBaHUA CpencTB
noaaepXXKn NpoekTupoBaHUA

55

OcHoBHble nporpammbl CATP aAns npoekTMpoBaHUS 3MNEKTPOHNKU 1 NPOrpaMMmupyemMon
CXEMOTEXHUKN

56

5.2.2 TunoBble TeCcTOBble 3aAaHNA

He npegycMoTpeHbl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3afaHuA (3agaym, Kenchbl)

1) Co3gaTb CXemy yCUnUTENS MEPEMEHHOr0 HanpsKEHWUSI B JIMHEMHOM PEXMME YCUNEHUSI Ha OUNONsSpHOM
TPaH3NCTOpPE 1 NokasaTb ee paboTy Ha KOMMbIOTEPHON Mogenu (mporpamma Multisim).

2) Co3pgaTtb Cxemy Krnto4eBOro Kackaga Ha GUnonsipHoOM TpaH3UCTope M NokasaTb ee paboTy Ha KOMMbHTEPHOM
mogenu(nporpamma Multisim) .

3) Co3gaTb CXxemy yCUnUTENsi MOLLHOCTM Ha KOMMIEMEHTapHON nape GMNonsipHLIX TPaH3UCTOPOB U NOKa3aTb ee
paboTy Ha KomnbloTepHOM Mogenu (NnporpammMa Multisim).

4) TNocTpouTb CEeMENCTBO CTOKOBbIX BOMbT-aMMepHbIX XapakTepuCTUK MONeBOro TpaH3ucTopa (nporpamma
Multisim n Photoshop).

5)3anncate asonyHble Yncna 11001100; 01011010; 11111110 B dhopmaTte AECATUYHOM U LLIeCTHaaUaTepu4HOn
CUCTEMbI CYUCTEHUS.

6) BbinonHWUTb AM3bacceMbrnMpoBaHWE MalUMHHBLIX KOAOB MNoAnporpammbl (npouenypbl) OpMUMpOBaHMS
WHTepBana BpeMeHN 1 Ha ero OCHOBe HanuncaTb NporpaMmmy Ha A3blke accembriepa Ang cosgaHus 3agaHHoOro uHTepeana,
KpaTHOro WHTepBany, dopMmupyemMoMy npoueaypor. BbimonHuTe komMnunsumio u nokasaTb paboTy mporpaMMbl Ha
y4ebHOM MUKPOKOHTpOIEpE.

7) HanucaTtb nporpammy Ha A3bike accembriepa Ans BblBOAA LMMPOBLIX AAHHBLIX HA OAWMH pPaspsig BOCbMM-
CErMeHTHOro aucnnes. BbINonHUTE KOMIUASILMIO U NoKa3aTk paboTy NporpamMMbl Ha y4eBHOM MUKPOKOHTPONMEpE.




5.3 MeToanuyeckne matepuanbl, onpegensivolime npoueaypbl oLeHMBaHUs 3HaHUW, YMEHUI, BrageHui (HaBbIKOB
1 (UNKN) NPaKTUYECKOro onbiTa AeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4atrowwerocsi K npomMexyTo4HoWn aTrectaumm U NopsAoK NUKBUAALIMKM aKkafAeMUYecKomn
3a10/MKEeHHOCTH

lMpoBedeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPOBaHO JloKanbHbIM HOopMaTtuBHbIM aktom CI6MYMNTA
«lMonoxeHne o0 NpoBeAeHMN TEKYLLLErO KOHTPONSA YCNeBAaeMOCTM U MPOMEXYTOYHOM aTTecTauumn obydaroLmxcay

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No gucumnimnHe

YcTHas + lMucbMeHHada KomnbloTepHoe TecTupoBaHue WHas

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTauMm No AUCLUNNnHe

Mpw npoBeAeHWM 3a4eTa 1 3K3ameHa, BpeMsi, OTBOAMMOE Ha NOArOTOBKY K OTBETY, COCTaBnseT He 6onee 40 MUH.
[ins BbINONHEHUSI NPAKTUYECKOro 3aaHnsa oby4aroLlemMycs npefocTaBnsieTcs Heobxoanmasi cnpaBoyHasi MHopMaLms.

6. YYHEBHO-METOOMYECKOE N UH®OPMALMOHHOE OBECMNEYEHUE OUCUUNIIUHDI
6.1 YyebHasa nutepaTtypa

ABTOp 3arnasue | M3paTenbcTBO [oa nspaHnsa | Ccblinka
6.1.1 OcHoBHas y4yebHas nuTepaTtypa
OproBa, M. H.,|CxeMoTexHuka Mocksa: M3pgaTtenbckui 2016 http://www.iprbooksh
Bopsbix, U. B. Oom MUCnC op.ru/64201.html
Bonosuu I'. U. CxeMOoTexHUKa aHanoroBbIX 1 Caparos: http://www.iprbooksh
aHanoro-ungpoBbIX n 2017 op.ru/64066.html
pocobpasoBaHne

SMEKTPOHHBIX YCTPOWCTB

BynaTos, B. H.,|MukponpoueccopHas
Xynopoxkos, O. B. TexHuka. CxemoTexHuka W
nporpaMM1MpoBaHmne

http://www.iprbooksh

OpeHbypr: OpeHByprekuii 0p.ru/61377.html

rocyaapCTBEHHbIN 2016
yHuBepcutet, 95C ACB

6.1.2 lononHuTenbHas y4yebHas nutepaTtypa

WageHko A. A. CxeMoTexHuKa. http://publish.sutd.ru/
CamocTosaTensHas " Crie.: Crierynrtp 2019 tp_ext_inf_publish.ph
npakTnyeckasa pabota p?id=20199323

KpaBeu, A. B. YuyebHoe nocobue no kypcy PocTtoB-Ha-[1oHy, http://www.iprbooksh
«CxemoTexHuka aHanorosblX| TaraHpor: MagatenscTeo 2018 op.ru/87501.html
3NEKTPOHHbIX YCTPOUCTBY» KOxHoro deaepansHoro

yHUBEpcuTeTa

6.2 NMepe4yeHb NnpodeccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM
OnekTpoHHO-6MbnmoTeyHas cucrema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/

6.3 MNepeyeHb NULEH3UOHHOIo U CBO6OAHO pacnpocTpaHsAeMoro NporpaMmmMHoro obecneyeHust
Microsoft Windows
Atmel Studio
DosBox
Far
kiCad
Microsoft Office Standart Russian Open No Level Academic
Microsoft Windows
Adobe Photoshop
MATLAB
JlnueHsnoHHbIn naket MO Multisim

6.4 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HeO6XoAMMOW ANA ocyllecTBeHMA o6pa3oBaTenibHOro
npouecca no gucumnnuHe

Avantopus OcHallleHne

MynbTUMeauiiHoe 0GOopyAOBaHME, KOMMbIOTEPHAS TEXHMKA C BO3MOXHOCTBIO MOAKMHOYEHUS K
KomnbloTepHbin knacc [ceT  «MHTepHeT» U obecneyeHMeM [OCTyna B SNIEKTPOHHY  MHGOPMaLMOHHO-
obpaszoBaTesnbHyto cpeay

MynbTumeaninHoe obopyaoBaHue, creunanmanpoBaHHas mebenb, Jocka
NekumoHHas ayauTopus y A PyA ' H P A
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