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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMUMNIIUHBI

1.1 Uenb aucuunnuubl: ChopmrpoBaTh KOMNETEHUMU obByvatollerocsa B obnactu aKcnnyatauumM v paspaboTku
3MEKTPOHHBIX CXEM Ha OCHOBE KOMMOHEHTOB Pa3fNYHO CTENEHN UHTErpaLum.

Pa3BuTb KOMMNeTeHUMM B 06nacTu MVIKpOI'IpOLI,GCCOpHOIZ TEXHUKN, OOHOKPUCTAalbHbIX

MUWKPOKOHTPOMSIEPOB M APYrnX LMEPOBLIX YCTPONCTB, MCNONb3YOLWMNXCS B Nnonurpadmnyeckom obopyaoBaHUm.
1.2 3apgauv AMcUMNNUHbI:

PaCCMOTpeTb OCHOBHbIE€ CXeMHble pelleHUA Ha 3NNIEKTPOHHbIX 3NieMeHTax marnom, cpep,He|7| 1 OOnbLION CTENEHU
MHTEerpauunn.

PaCKprTb npuHUMNbI paGOTbI BTOPUYHbIX WUCTOYHUKOB NUTaHUA, yCVIJ'IVITeJ'IeVI Hanps>XXeHud, yCVIJ'IVITeJ'IeVI TOKa,

ycunuTenei MOLLHOCTM, KIYEBbIX YCTPOMCTB, reHepaTopoB, LIMAPOBLIX U NTOTMYECKUX YCTPOCTB, 3anoMUHAIOLLMX YCTPOCTB,
nporpamMmmmpyemoin NOrUKN, MUKPOKOHTPOSIIEpOB.

MokasaTb 0cOBeHHOCTH NOCTPOEHUA INEKTPOHHbIX yCTpOIZCTB Ha OCHOBE MUKPOKOHTPOI1EPOB.
PaCCMOTpeTb npMHUUNbI Cco3gaHuA I/IHTep(beVICEl MUWKPOKOHTpOnnepa Ana nogkn4vyeHna aHanoroBbiX U OUCKPETHbIX
AaTHUKOB, aHanoroBbiX U ANCKPETHbIX NCNOJNMHUTENbHbLIX YCTpOIZCTB, MHONKaATOPOB U CpencTs HaCTpOIZKVI nynpasneHu4d.

CQDOpMVIpOBaTb HaBblKM NpOrpaMmMmmpoBaHnNAa MUKPOKOHTPOJIIEPOB C KMCNOJib30OBaHUWEM CTaHOAPTHbIX CpeacTB
MoAenmMpoBaHUA.

1.3 Tpe6oBaHuA K NnpeaBapUTENIbLHON NOANOTOBKE 00y4aloLlerocs:

I'Ipe/J,BapMTeanaﬂ noAroToBKa npeanonaraeT co3gaHne OCHOBbLI ONA QDOpMVIpOBaHVIFl KOMMeTeHunn, YKa3aHHbIX B .
2, npun n3ydeHnn gucumnninH:

ONeKTPOTEXHMNKA N SNEKTPOHMKA
duanka

WHxxeHepHas rpaduka
WHpopmaLmoHHbIe TexXHOMNOrmm
MaTemaTunka

MeTponorus, cTaHaapTusaums u ceptudmkaums

2 KOMMNETEHUNUN OBYYAIOLWLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMINHDbI

MK-2: Cnoco6eH guarHocTupoBaTh TeXHUYECKOe COCTOAAHUE nonurpadguyeckoro o6opyaoBaHusi, CAICTEM U
KOMMJIEKCOB

3HaTb: OCHOBHbIE CXEMHblEe peweHuns yCVIJ'IVITeJ'IeVI nepeMeHHOro n nOCTOAHHOIO HanpsXXeHuda U ToKa, UMMNYJIbCHbIX
ycmnmeneﬂ; LI,I/I(prByPO CXEeMOTEeXHUKY, NPpUHUUMNbI MOCTPOEHUA 3NTEKTPOHHbIX yCTpOVICTB Ha OCHOBE MUMKPOKOHTpOepos n
MeTOAbl aBTOMaTU3NPOBAHHOIO NMNPOEKTUPOBAHNA SNTEKTPOHHbIX YCTpOVICTB

YMeTb: PopMynupoBaTh TEXHUYECKOE 3aiaHne Ha pa3paboTKy SNEKTPOHHbIX YCTPOMCTB M OLleHMBaTb UX NapaMeTpsbl
BnageTb: HaBbikamu paboTbl C M3MepUTESIbHBIMM NPUBopamu U UX Noa6opoM Npu opraHusauum paboyero mecTa ...

MK-4: Cnocob6eH npon3BoAnUTbL PEMOHT nonurpacdunyeckoro o6opyaoBaHusi, CUCTEM U KOMMJIEKCOB

3HaTtb: CxeMmHble peweHna Ha 3NEeKTPOHHbIX 3fieMeHTax marnom, Cpe,D,HeVI N OOnbLUION CTEeneHn nHTEerpaunn n cpeactea
dBTOMATU3NPOBAHHOIO NPOEKTUPOBaHNA B obnactu QITEKTPOHUKN N CXEMOTEXHUKU

YmMmeTb: Yutatb ANeKTpuyeckmne npuHumMnmanbHble CXeMbl, coaepikalne TUnoBblie 3J1EKTPOHHbIE Y3Ibl, B TOM 4YUCNe, Ha base
OOHOKPUCTal1bHbIX MUKPOKOHTPOJ1/1EepOB

Bnapgetb: OnbiTom opraHusauum pa60qero MecTa An1A BbINOJIHEHUA pa60T, CBA3a@HHbIX C MOHTaXXO0OM, I'IpOBepKOVI, PEMOHTOM U
HanagKou TUMNOBbIX 3IEMEHTOB QITEKTPOHUKN N CXEMOTEXHUKN

3 PE3YNIbTATbI OBYYEHUA MO AUCUUNNUHE
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Pasgen 1. Ycunutenu HanpsbkeHust, Toka 1
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Tema 1. O6LWMe NPUHLMNBI YCUNEHUS
nepemMeHHOro HanpsHPKeHUst U Toka.
dursmyeckmne mogenun GUNONSPHOIO K
NoneBoro TpaH3ancTopa, yCrnoBHbIe
0603Ha4YeHUs TPaH3MCTOPOB U OCHOBHbIE
XapakTepucTukn. Cxembl BKIHOYEHUS
OMNONsIPHbBIX M NOMEBbLIX TPAH3MCTOPOB.
Knaccundukaums ycunutenen,
OHOKacKaaHbI N MHOrOKacKaHbIN
yeunutenb. OCHOBHbIE XapaKTEPUCTUKM
MHOrokackagHbIX ycunumTenen. EMKoCTHble 1
TpaHcopMaTOpHbIE MEXKacKagHble

cBsa3n. ObpaTHble CBA3W B ycunutene,
rnybvHa obpaTHOW CBA3M. YCUNUTENbHbIN
Kackag nepeMeHHOro HanpsikeHust Ha
OMNONsIPHOM TPaH3MUCTOPE B JIMHENHOM
pexume «A» No cxeme ¢ 00LMM 3MUTTEPOM.
CemencTBO BOMbT-aMMepHbIX
XapaKTepucTuk, paboyas Touka, pexum no
NOCTOSIHHOMY TOKY, OTpuLaTenbHas
obpaTtHas CBA3b MO NOCTOSTHHOMY TOKY,
TemnepaTypHasa ctabunusauusa paboyen
TOYKK, KOIPDUUNEHT YyCUNEHUSA NO
HanpsbkeHnto. OCOBEHHOCTUN YCUNUTENbHbIX
KackagoB Ha BMnonspHbIX TpaH3ncTopax no
CXeMe BKITHYEHMS C 00LWUM

KOMNNEKTOPOM (SMUTTEPHbIV MOBTOPUTENL) U
obwen 6ason. Npumepsl cxem
YCUNUTENbHBIX KaCkagoB NepeMeHHOro
HanpshKeHUs Ha NoneBbIX TPaH3UCTopaXx,
0COBEHHOCTU NPUMEHEHMS MONEBBIX
TPaH3MCTOPOB.

JlabopaTopHas paborTa:

WccnepoBaHve nonesoro TpaH3ucTopa ¢
3aTBOPOM B BUE

p-n nepexofa (nepexofgHas BonbTamnepHasi
XapaKTepucTuka);

WcecnepoBaHve nonesoro TpaH3ucTopa ¢
3aTBOPOM B BUE

p-n nepexoga (CTOKOBbIE BOMbTaMMNepHbIe
XapaKTepUCTUKN).

Tema 2. Ycunutenu nocTossHHOro Toka Ha
OVnonsaApHbIX N MONEBbIX

TpaH3ucTopax, auddepeHumanbHble CXembl
YCUIEHUs, onepaunoHHbIn

yeunutenb. OCHOBHblE TEXHUYECKME
npobnembl NPy YCUITEHUN MOCTOSTHHOTO
HanpsbkeHus (Toka), TemnepaTypHas
ctabunmsaums. Cxema guddepeHLmanbHoro
yeunutens, koacpdunumeHT ycunexHms ans
nNpoTUBOda3HOro U CMHMasHoOro curHana,
paboTta ycunutensi B CUMMETPUYHOM U
acuMmeTpu4HoM pexmme. CTpyKTypHas
CXeMa, OCHOBHblE CBOMCTBA N TEXHUYECKNE
napameTpbl ONepauMoHHbIX Yyeunutenemn
(QY). Cxembl BkntoveHus OY B NMHENHOM
peXume yCuneHusi, OCHOBHbIE
COOTHOLLEeHUSs, AnddepeHUmpytoLLme 1
WHTEerpupytowme cxembl Ha QY,
YacToTHoM3bupaTenbHble 06paTHbIE CBA3K B
QY, yctonumocTtb paboTel OY. OY B
HENMHENHOM pexnme, naeanbHbln
orpaHunymTens Ha OY.

JlabopaTopHas paborTa:

N3bupaTenbHbIn yeUnutenb No cxeme
aBonHoro T-o6pasHoro mocTta




Tema 3. MNMpuHUUN reHepupoBaHUs
nepuogunyeckoro curHana. MNMonoxutensbHas
obpaTtHas cBA3b B MHOTOKackagaHoOM
ycunurerne, yCTon4nBOCTb MHOTOKacKagHOoro
yCUnNuTensl, ycroBumsi BO3HUKHOBEHNS
aBTokonebaHun, 6anaHc a3 n 6anaHc
amMnnnTya, 4acToTHO n3buparternbHble
obpaTHble cBA3n. MNMpeobpasoBaHne
ycunurens

B reHepaTop NepmoanMyeckoro curHana
3agaHHoM hopmbl (aBTOreHepaTop).
JlabopaTopHas paborTa:

YcunuTenb nepeMeHHOro HanpsiXeHus Ha
ovnonsapHoOMm TpaH3ucTope.

Tema 4. Ycunurenu MOLHOCTW.

Cxema ycunutens MOLLIHOCTU Ha
TpaH3ucTope B pexume knacca «A» ¢
TpaHchopMaTOpPHbIM BbixogoM. Cxema
[BYXTaKTHOrO YCUNUTENS MOLLIHOCTU Ha
TpaH3ucTopax ¢ TpaHCHOPMaTOPHbLIM
BbIxogoM. Cxema 6ecTtpaHcdhopMaTOpHOro
YCUIMUTENS MOLLHOCTU Ha OMMONSIPHBIX
TpaH3ucTopax, KomnnemeHTapHas napa
TPaH3UCTOPOB.

JlabopaTopHas paborTa:

Yceunmtenb MOLWHOCTW.

Pasgen 2. ViMnynbCcHas cXxeMOTEeXHMKa
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Tema 5. KntoueBol pexum paboThbl
YCUNUTENbHOrOo aremeHTa. Cxema
KIMOYEeBOro kackaga Ha GunonspHom
TpaH3McTOope, BONbT-aMNepHbIe
XapaKTEPUCTUKMN, PEXMM HaCbILLEHNS U
PEXMM OTCEeYKN, KOI(PPUUMNEHT HACLILLEHUS,
BpeMsi KOMMyTaLMK, cxema ¢ QUo40oM
WoTTkn. OcobeHHOCTUN NCMONb30BaHMS B
KIMoYeBbIX Kackagax noneBbiX TPaH3UCTOPOB
1 KOMMNIeMeHTapHbIX nap. PaboTta
KIMOYEBOro TPaH3MCTOPa Ha UHAYKTUBHYHO
Harpysky

JlabopaTopHas paborTa:

KntoueBon kackag Ha bunonspHom
TpaH3ucTope.

Tema 6. Tpurrep Wmutra n
aBTokonebaTernbHbI MynbTUBMOPATOP.
MapameTpbl peanbHOro MMMybCHOro
curHana, CXemMHble MeTo/bl YMEHbLUEHUS U
HOPMMWPOBaHNS ANUTENBHOCTU PPOHTA
uMnynbeca, NpuHUMn paboTsl Tpurrepa
LLUmuTTa, Aencreme nonoXnTenbHon
oBpaTHOW CBA3M B KIMIOYEBOM peXnme
paboThbl

TpaH3ucTopos, netnsa MNmctepesuca. Cxema n
npuvHUMN paboTbl aBToKoNebaTensHoro
MynbTMBUGpaTopa.

JlabopaTopHas paborTa:

Tpurrep LUMntTa Ha BGUNONSPHLIX
TpaH3McTopax.

AsToKonebaTenbHbIN MynbTUBUBpPaTOP.

Pasgen 3. LudpoBas cxemoTexHuka
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Tema 7. MNMpocTeniine yHKUNK 1 TOXAECTBA
anrebpbl NOrMKK, Cnocodbl UX
npeacTtasneHns n peanusauun. Cnocobol
3aaHnga Normyeckux oyHKUun,
dYHKUNOHANbLHO NOMNHbIV HAabop, NOHATME
KOHEYHOro aBTomaTa KOMOMHALMOHHOIO
Tuna. MNMpocTtenwne ToxaecTsa 1 TOXAeCTBa
ae MopraHa.

JlabopaTopHas paborTa:

CuHTE3 KOMBMHALMOHHOIO YCTPOMCTBA Yepes
MUHUMW3ALUIO BbIPAXXEHWNSI B COBEPLUEHHON
OV3BIOHKTUBHOW HOpManbHOW hopme
(COHD).

Tema 8. KoHeuHble aBTOMaThbl C BHYTPEHHUMM
COCTOSIHMSIMU, OCHOBHbIE BUAbI TPUITEPOB,
nornyeckas cxema RStpurrepa, npumepsbl
CXeM BKIMIOYEHUSA TPUITEePOoB B UHTErpanibHOM
NCMOJTHEHUN.

Pernctp n gBonyHbin cuyetumk. dewmndparop
N MyTnbTUNIEKCOP.

JlabopaTopHas paborTa:

[BOWYHbBIN cHeTUMK Ha D-Tpurrepax.

Tema 9. OcHOBHbIE BUAbI 3aNOMUHAOLLNX
yctponcte (3Y). Knaccudmkaums n
npuHUmnel paboTtebl 3Y, dusnyeckasa un
rfiornyeckasi opraHm3auusi, npsmoe
ncnonb3oBaHne 3Y aHEpProHe3aBMCUMOro
TMNa ansi npeobpasoBaHns CUrHANOB U
reHepupoBaHus CUTHaNoB 3a4aHHON hopMbI
JlabopaTopHas paborTa:

TabnuyHeln npoLieccop Ha ocHose 3Y.

WNtoro B cemecTpe (Ha kypce ansa 3A0)

nn

KoHcynbTaumm n npomexyTodHas atTectauus
(Ok3ameH)

34

34

49

24,5

Pasgen 4. YcTponcTBo 1 npuHLmn paboTsl
OLHOKPUCTaNbHOro MUKPOKOHTpoOnepa

Tema 10. CTpyKTypHas cxema n HazHadeHue
3M1EMEHTOB MUKPOKOHTpOIepa.

MpYHUMN LWWHHOW OpraHu3aumm
MUWKPOMNPOLLECCOPHOro s4pa u
MUWKPOKOHTpOepa B

uenom. Cuctema komang. HavanbHbIl
3anyck. AnropuTMbl BHYTPEHHUX LIUKIIOB.
OcCHOBHbIe BMAbI U XapakTepucTuku 3Y.
Mporpammuposaxue M3Y, PM3Y, donewl3Y.
MpuHUMNBI paboTbl NPOrpamMmaTopoB.
TabnunyHble MeToabl peLleHns 3aa4y Ha
0ase N3Y, TabnuyHbIn npoueccop. MeToabl
aZpecauun: permctposas,
HernocpeaCTBEHHasi, NpsiMas, KOCBEHHasi 1
cTekoBas.

JlabopaTopHas paborTa:

[MporpammMHbIN MeTo4 (HOPMUPOBAHUS
WHTEpBana BpeMeHW.




Tema 11. MNpencraBneHune Yncen n oenNCTBUs
C NnaBsatoLLen 1 UKCMPOBAHHON

3anaTon. MaHTucca 1 Nopsaok,
HOpMarnu3oBaHHas MaHTMCCa, anropuTMbl
HOpManu3aunM MaHTUCChIl, anropUTMbI
obcnyxnBaHusa nopsigka.
[BounyHogecATMYHasa cucTema CHUCTIEHNS,
KOppeKLmMs pedynbTaTa B 4BOVNYHO-
OECATUYHOM

kope. basoBas onepauus croxeHus,
anropuTM CrOXEHUs1 B MPON3BOSIbHOM
dopmate. Onepauusi BbIMUTaHNS B
WHBEPCHOM 1 JOMNOMHUTENBHOM KOAe,
npeacTaBneHne oTpulaTenbHbIX YMCen,
OEeVCTBUSI CO 3HAKOBbLIM pPaspsiaoMm,
anrebpauyeckoe cnoxeHue. O6LWMIA NPUHLMUN
YMHOX€EHUS B BOVMYHON CUCTEME,
pa3psaHOCTL Npou3BeaeHns. YMHOXEHNE
METOAOM NMPSMOro0 CIOXEHUS. YMHOXEHNEe
METOAOM YaCTUYHLIX NPOVU3BEAEHUN,
onepauuu caBura n aHanusa paspsgos.
HeneHne meTooom nocriefoBaTenbHOro
BblYMTaHWS NPU YCTAHOBIIEHHOM dhopmaTte
YyacTHoro. MatemaTtuyeckue onepauum B
MuKponpoLeccopax ¢ RISC-apxutekTypoi.
CospaHue npouenyp, OCHOBHbIE NPUHLMMBI
3 HEKTUBHOIO NUCMNOSb30BaHUSA

annapaTtHbIX 1 MUKPOMpPOrpaMMHbIX PECYPCOB
MUKponpoLeccopa npu co3gaHmm

npouenyp YMHOXEHMWS N AeNeHus.
Wcnonb3oBaHue 6MbnmMoTek rotoBbIX
npoueayp.

JlabopaTopHas paborTa:

WHTepdenc MMKpOKOHTpONepa 4ng Bbixoga
Ha CerMeHTHbIN Aucnnen (CUMBOIbHbIN
nHOuKaTop).

7,75

Tema 12. CTpykTypHas cxema
MUKPOKOHTpoMnepa ¢ Mapsapackon
apxuMTeKTypon 1 cmellaHHoro Tuna (x51),
HasHayeHue aNeMeHTOoB, NpemMMyLecTBa
dusnyeckoro pasgeneHns namaTu
nporpaMm n gaHHblX. BHyTpeHHMI
nHTepdenc cuctemnol 3Y, cTpaHnyHas
opraHusauusi, perucTpoBblv dann,
NCNonb30BaHNe He3aBUCUMbIX BaHKOB
namsiTu.

JlabopaTopHas paborTa:
3HakoreHepaTop 1 BbIBOA AaHHbIX Ha
CErMeHTHbIN gucnren (CUMBOSIbHLIN
nHauKaTop).

Pasgen 5. BHYTpPeHHUI U BHELUHUN
UHTEepdENC 0gHOKPUCTaNbHOro
MUKPOKOHTponnepa

10
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Tema 13. MapannensHbin 1
nocriefoBaTesnbHbIn 06MeH nHopMaumen.
OrneKkTpuyeckne n BpeMeHHble
XapakTePUCTUKN PU3NYECKMX NIMHUA OOMEHa
uHcpopmaumen. AnnapatHble cpeacTsa
noanepXxkn obmeHa nHgopmawmen.
MapannenbHbIA 1 NocneaoBaTenbHbIN
obMmeH.

JlabopaTopHas paborTa:

MapannenbHbIA NOPT BbIBOAA
MUKPOKOHTponnepa, hopMupoBaHue
UMNYNbCHOW NOCrefoBaTeNbHOCTMY.

10




Tema 14. BHewHun nutepdenc
MUKpPOKOHTponnepa. Knaccudgpukaumns
BHELLHMX

yCTpONCTB BBOAa-BbiBoga. OCHOBHbIE
npoLenypbl 06CnyXnBaHUsA BHELUHUX
ycTponcTte. PopMUpoBaHMe CUrHanos B
NMHWSX napannenesHoro nopta. ObmeH
OaHHBIMW B CUHXPOHHOM peXxnme nog
ynpasneHnem nporpaMmmbl. O6MeH JaHHbIMU
B pexume npepbiBaHus. Knaccudmkauus
npepbiBaHnin. Knaccmndukaums cpencrs
oTobpaeHnss nHopmaumm, pusnyeckue
NPUHUMMbLI paboTbl, NPUHLMMI
ynpaBneHus, aHepronoTpebneHue.
WHTepdenc cerMeHTHOro CUMBOMNBHOIO
uHgnkatopa. NHTepdenc knasmnaTypbl.
JlabopaTopHas paborTa:

MopT knaBmMaTypbl MUKPOKOHTPOIIEpa.

Tema 15. HTepdenc obmeHa gaHHbIMK
MeXay MUKPOKOHTPOMNEPOM U
KOMMbIOTEPOM. AHAIOroBbIE€ NOPbI
MUKPOKOHTponnepa. Tunosble
XapakTepucTukn BCTpoeHHbIx AL n LA
MUKPOKOHTpONnepa, NnoaknoveHue
obopynoBaHus k LIAT Ha ocHoBe
LUMPOTHOUMMYIBLCHON MOAYNALNN.
MogknoyeHne BHELHMX MHTErparnbHbIX CXeM
ALM n LIATT kK nopTam MUKPOKOHTpoOnepa.
JlabopaTopHas paborTa:

dopmupoBaHve B aHaNoroBoM nopre
MUKPOKOHTpOnNnepa nepnoanyeckoro
curHana MeTogom pacyeTta ero 3HavyeHumn
(NMMHEMHBIN curHan HanpskeHus ot
BPEMEHMN).

11

Pasgen 6. Cpeacrea NpoekTMpoBaHus
YCTPOWNCTB Ha 6a3e nporpaMmMmnpyemMon
CXEeMOTEXHUKN
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Tema 16. PaboTa MUKPOKOHTpOSEpa B
peanbHOM BpeMeHU. MoHATME «peanbHoe
BpeMs», CTpoOMpoBaHmne ObICTpo
npoTekatLLero npouecca. BpemeHHble
XapaKTepPUCTUKN MUKPOKOHTPOMEpPOoB
obLero HazHa4YeH1s U CUrHarnbHbIX
npoueccopoB. AnnapaTtHble cpeacTea Ans
noaaepXkn pexrma peanbHOro BpeMeHu,
Tanmep, OCHOBHblE OYHKUMKN Tanmepa,
BCTPOEHHOIO B MUKPOKOHTPOINEP
lMporpammHoe o6cnyxmMBaHne Tanmepa,
npepbiBaHue no Tanmepy. OCHOBHLIE
napameTpbl 1 Krnaccuukauus CUrHanbHbIX
npoLLeccopoB Mo 06nacT NpUMeHeHUs.
OCHOBHbIE OTNINYMSA CUTHAIBHOMO
npoueccopa 0T MUKPOKOHTponsepa obLuero 4 4 11
npuMeHeHns. CurHanbHble NPoLEeccopbl Ans
ynpaBsneHus obopyaoBaHueM 1

06paboTkM N3006pakeHUn B COCTaBe
umdposor hoToTexHukn. OcobeHHOCTH
KBaHTOBaHMWS MHTepBarna BpeMeHu, LKana
KBAHTOBaHMWS BPEMEHM, OLLMOKM
KBaHTOBaHMWS MHTepBana BpeMeHU 1
yacToTbl. [IporpammHble cpeacTea
reHepupoBaHus CUTHarNoB, pacyeT
MFHOBEHHbIX 3HAaY€HWI, TabNUYHbIN
npoveccop.

JlabopaTopHas paborTa:

dopmupoBaHve B aHanNoroBoM nopre
MUKPOKOHTpONepa CMHyconaansHOro
curHana metogom TabnmyHoro npoueccopa.

Tema 17. OcHOBHbIe 3Tarnbl NPOEKTUPOBaHUSA
3NEKTPOHHbIX YCTPOMCTB Ha 6a3se
MUKpOKOHTponnepa. Pacnpegenexve
OYHKLMIA NO annapaTHbIM Y NPOrpamMMHbIM
cpeacteam. CosgaHue anroputmoB. Beibop
MUWKPOKOHTpOepa u metoga
nporpammupoBaHus. Obuas knaccudmkaums
cpencTB OTNagky U NPOEKTUPOBaHUS.
BcTpoeHHble cpeacTBa, CUCTEMHbBIE
MOHWTOPLI U NOPTbI, NPOrpamMMaTopbI.
lMporpaMmMHbIE CUMYTIATOPbI, CXEMHbIE 4 4 11 un
SMYNATOPbLI M OTNAA04HbLIE KOMMIEKCHI.

TunoBble cpeacTBa NOAAEPKKY,
npefocTaBnsieMble NPOM3BOANUTENSAMMN
MUWKPOKOHTponnepoB. CneuvannuanpoBaHHbie
CATIP, paspaboTka KOHCTPYKLUUH,

pasBofka neyaTHOW nmnaThbl, CO30aHne
KOMMIEKTa KOHCTPYKTOPCKOW LOKYMEHTaLMN.
JlabopaTopHas paborTa:

CosnaHue cxembl 1 pa3Boka ABYXCNOWHON
neyaTHow nnatel B nporpamme CAIP gns
anekTpoHukn (DipTrace).

Utoro B cemecTpe (Ha kypce ansa 3A0) 32 32 77,75

KoHcynbTaumm 1 npoMexyToyHasi aTTectTaums

(3auet, KypcoBas paboTa) 2,25

Bcero koHTakTHas pabota u CP no

AVCLMNNUHe 136,75 151,25

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenu u 3agaymn KypcoBou paboTtbl (npoekTta): OCHOBHas 3agaya KypcoBow paboTbl — 3TO 3aKpensfeHue
TEOPETUYECKMX 3HAHWUI MO CXEMOTEXHMKE B NPAKTUYECKON paspaboTke MUKPOMPOLIECCOPHOro yCTPONCTBA, NpeAHa3Ha4YeHHOoro
Onsi onpegeneHHon npuknagHon obnactu.



4.2 TemaTtuka KypcoBomn paboTbl (npoekTa): Cnucok tem (30 TeM B CNUCKE) OXBATbIBAET CrieAyoLNE OCHOBHbIE
o6nacTu TEXHUKM:

* 3amepeHune Toka 1 HanpsKeHWs;

» CyeT npoayKLumu;

* N\amepeHune un perynmpoBaHue Temneparypbi;

* [eHepypoBaHWe curHanos pasnnMyHon popmbl;

+ opmumpoBaHmne NHTEpPBanoB BpeMeHU (Tanmep);

* YnpaBneHue TeXHN4YEeCKMMM yCTPONCTBAMU;

* 3awwmTa OT neperpy3oK o TOKY U HaMNpPsHKEHWIO.

4.3 TpeboBaHMA K BbINONTHEHUIO U NPEACTAaBIIEHMIO Pe3yNbTaTOB KypCOBOM paboThl (NpoekTa):

PaboTa BbINONHSAETCA MHAMBMAYAINbHO MO OTAENBbHOMY 3afaHuio ANs Kaxgoro obywvatowierocs. Ons BbIMONHEHUS
paboTbl NCMONBL3YIOTCA NPOTOTUMbI B BUAE HAyYHO-TEXHUYECKUX Nybnukaumi (TEKCTOBbIX d)alsioB) UMM CCbINIOK HA HUX B CETU
Internet, ykazaHHble B kaxxgom 3agaHun. [ns BeinonHeHns paboTbl He06X0AMMbI NporpaMmmHble CpeacTBa AN NPOEKTUPOBaHUSA
YCTPONCTB 9NEKTPOHUKM (pekoMeHAoBaHa nporpamMmHas cpefa Diptrase, gocTtynHas Ha 6ecnnaTHoM OCHOBe B ceTu

Internet). Pabota npencrtaBnsieTcs B Buae pacnevaTkm C 3ANeKTpoHHou konuvewn B cdopmaTte Word u cogepxut
cnegytowme obasaTenbHble 3NeMEeHTbI:

* TUTYNbHbINA NIUCT

» 3agaHue (yTBEPXXAEHHOE 3aB. kKad. nonurpadudeckoro 06opyaoBaHMs U ynpaBieHns U pyKkoBOAUTENEM

KypcoBoW paboThbl)

+ KntoueBble cnosa

* Pedbepar

» CopepxaHue

* BBegeHue

* OCcHOBHas YacTb

* 3aknoyeHve

» Cnuncok nutepartypbl

* [punoxexus.

HasBaHus pa3genos 1 nogpasgenoB OCHOBHOWM YacTu BbIGUPaTca Npon3BOobHO, HO OOMKHbI

NPMMEPHO COOTBETCTBOBATL MOPSAAKY MPOEKTUPOBAHUS:

» AHanms 3agaHus 1 BbIoop 6a30BOro MUKPOKOHTPOMNEPa;

* OCHOBHble TEXHUYECKNE XapaKTEPUCTUKN dfeMeHTHOWN 6asbl;

» PaspaboTka dpyHKLMOHAaNbHOM CXeMbl 1 6Aa30BOro anropuTMa;

* XapaKkTepuCTMKN NCMOMb3yeMbIX CPEACTB NPOEKTUPOBaHMS;

» PaspaboTka aneKkTpuyecKon NpUHLMNNansHOM CXembl U KOHCTPYKUUM nevaTHow nnatbl. Ob6a3aTenbHbIMU ABMAKTCA
NPUIOXEHUS, codepXallme YepTex ISMEeKTPUYecKon NPUHUMNMAaNbHOW cxembl pa3paboTaHHOro yCTPOWCTBA WM TPaACCUMPOBKY
neyaTHow nNnaTbl 4NA ABYXCTOPOHHEro pacnonoXeHus NpoBOAHUKOB (co3aaHbl B CATP).

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHOU ATTECTALIUU

5.1 OnucaHue nokasarenen, KpUTEPMEB U CUCTEMbI OLLeHUBaHUSA pe3yibTaToB 0by4yeHus
5.1.1 NokasaTtenu oueHMBaHUSA

Kopn HanmeHoBaHue oLeHOYHOro
MokasaTenu oueHUBaHNsA pe3ynbTaToB 0byYeHus
KoMneTeHummn cpeacTea
MepeuncnsaeT n xapakTepmsyeT OCHOBHbIE CXEMHbIE pPeELLEHMS
ycunuTeneit NepemMeHHOro 1 NOCTOSHHOIO HaMPsXeHUs 1 Toka, BOMpOCHI YCTHOMO
NUMMYIbCHBIX YCUnUTEnen, LMpPoBYO CXEMOTEXHUKY, NMPUHLMMNbI cobecenoBanus
NMOCTPOEHUS 3NEKTPOHHbIX YCTPOWCTB HA OCHOBE MUKPOKOHTPOSEPOB U
MeToAbl aBTOMATU3MPOBAHHOIO MPOEKTUPOBAHMWS SNEKTPOHHbIX
CTPOWCTB.

MK-2 yerp
dopmynmpyeT TexHUYeckoe 3adaHne Ha pas3paboTKy NEeKTPOHHbIX Kypcosas pabota
YCTPOWCTB U OLEHMBAET UX NapameTpbl

MpakTNKo-OpMeHTUPOBaHHbIE

Pa6oTtaeT ¢ nameputenbHbIMK Npubopammn n nx noabopom npu 3afanus
opraHusaumm paboyero mecTa.
MpeanaraeT cxeMHble peLleHnst Ha SNeKTPOHHbIX 3fieMeHTax ManoWn,
cpenHen n 6onbLIoK CTENEHN NHTErpaLMM B 3aBMCMMOCTU OT peLLaeMon Bonpocbl ycTHOro
TexHU4YecKon 3agadn. cobecepoBaHus
UunTaeT anekTpudeckme npuHUMnuanbHble CXeEMbl, CoOAepKalLmne

MNnK-4 TUMNOBbLIE 3NTEKTPOHHbIE Y3rlbl, B TOM Yncrie, Ha 6ase ogHOKpUCTarbHbIX KypcoBas paboTa
MUKPOKOHTPOSNEPOB.
MpeacraBnsieT OCHOBHbIE BUAbI paboT, CBA3aHHbIX C MOHTaX0OM, MpaKkTUKO-OpPUEHTUPOBAHHbIE
NpPOBEPKOI, PEMOHTOM M HanagKon TUMOBbIX 3NEMEHTOB 3/IEKTPOHUKMN U 3agaHusa
CXEMOTEXHUKN

5.1.2 Cnucrema v KpUTepmm oLeHNBaHUA

Wkana oueHvBaHuA KpuTepun oueHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMI




YcTHoe cobecenoBaHue

MucbmeHHas paboTa

5 (oTnn4yHO)

MonHbIN, ncyepnbiBaOLWNN OTBET, ABHO
OEMOHCTPUPYHOLWMIA rNy6okoe NOHMMaHne
npegMeTa 1 LUMPOKYH 3pyauLnio B
oueHuBaemMon obnactu. Kputnueckun,
OpUrMHanbHbIM NOAX0A K MaTepuany.

MonHoe 1 pasHOCTOPOHHEE PAacCMOTPeHUE
BOMPOCOB, CBUAETENLCTBYIOLLEE O
3HauMTENbHOM caMocTosATeNbHO paboTe ¢
UCTOYHMKaMK. KauyecTBO UCTIONHEHNS BCEX
3NeMeHTOB paboTbl COOTBETCTBYET
TpeboBaHWsIM, coaep)kaHue NonHOCTLI0
COOTBETCTBYET 3aaHuto. PaboTa npeactaBneHa
B Tpebyemble CPOKM

4 (xopoLwuo)

OTBET NOMHbINA, OCHOBaHHbIN Ha
npopaboTke Bcex 00a3aTenbHbIX
WNCTOYHUKOB

nHpopmauuu. NMoaxon k matepuany
OTBETCTBEHHbIN, HO CTaHAAPTHbIN.
OTBeT cTaHAapTHbIN, B LIENIOM
KayeCcTBEHHbIN, OCHOBAH Ha BCEX
obsa3aTenbHbIX

NCTOYHMKax nHdopmauun. MpucyTcTBytoT
HebonbLune npobenbl B 3HAHWUAX UK
HecyLeCTBEHHbIe OLUNOKM.

PaboTa BbINOSIHEHA B COOTBETCTBUM C
3agaHueM. VimetoTcst oTaenbHble
HecyLLecTBeHHble ownbKu B paboTe nnm B
0TBETax Ha NoCcTaBrIeHHbIE BONPOCHI, MOTYT
UMETb MECTO OTCTYMIEHWSI OT NPaBun
odopmIieHust paBGoThl UMW HapyLUEeHbl CPOKK
npegocTasneHns paboTsl K 3aLuTe

3 (yRoBNeTBOpUTENLHO)

OTBeET BOCNPOMN3BOAUT B OCHOBHOM TOJSIbKO
NEeKUMOHHble MaTepwuarbl, 6e3
camMoCTOATENbHON paboThbl C
pPEKOMEHLOBAHHON NUTEPATYpPOIA.
OemoHcTpupyeT

NnoHMMaHue npegmeTa B Lenom, 6es
yrny6nenusa B getanu. MNpucytcTeytoT
CYLLLEeCTBEHHbIE OLWMOKKN nnn npobensl B
3HaAHWUAX MO HEKOTOPbIM TEMaM.

OTBEeT HEeMnormnHbIN, OCHOBAHHbIN TOMNbLKO Ha
NEKUMOHHbIX MaTepuanax. [Npu noHMMaHum
CYLLHOCTM NpegMeTa B LIefiom —
CYLLLEeCTBEHHbIE OLWMOKKN nnn npobensl B
3HaAHWUAX cpa3sy Mo HECKONbKMM Temam,
HesHaHue (NyTaHuua) BaXHbIX TEPMUHOB.

3agaHve BbINOSIHEHO MOSTHOCTBIO, HO B pa60Te
€CTb OTAeJ1bHble CyLleCTBEHHblIe oLmnbKm,
NPUCYTCTBYOT HETOYHOCTW B OTBEeTaXx, nnéo
Ka4yeCTBO npeacrtaBiieHnsa pa6OTbI Hu3koe, Nnbo
pa60Ta npeacrtaeriieHa C ono3gaHnem

2 (HeygoBneTBOPUTENBHO)

HecnocobHoCTb OTBETUTL Ha Bonpoc 6e3
NMOMOLLM 3K3aMeHaTopa. He3HaHne
3HAYUTENbHOWN YacTu NPYHUMAMANBHO
Ba)XXHbIX 3/1IEMEHTOB ANCLUMNINHbI.
MHorouncneHHble rpybble owmnoKu.
HenoHumaHue 3agaHHOro Bonpoca.
HecnocobHocTb chopMynumpoBaThb XOTs Obl
OTAENbHbIE KOHLENUUW AUCLUMNIIVHDI.

OTCyTCTBME OAHOTO MUIMN HECKOMBKMX
065A3aTenbHbIX ANeMEeHTOB 3agaHus, Nnbo
MHOro4MCcneHHble rpybble owmbkm B paboTe,
nnbo rpyboe HapyLueHne npasunn ohopMIeHns
UM CPOKOB NpeAcTaBneHns paboTol.
CopepxxaHne paboTbl MOMHOCTLIO He
COOTBETCTBYET 3afaHuio. HecnocobHOCTb
OTBETUTbL Ha Bonpoc 6e3 nomoLm
ak3ameHaTopa. NpeacraBnexne vyxon paboThl,
nnarmat, nnbo oTka3 oT NpeAcTaBneHnst paboTbl

3ayTeHo

O6y‘-IaIOUJ,VIl7ICF| CBOEBPEMEHHO BbINOJTHUIT N
3ammTmn na6opaToprle pa60TbI; oTBeTUn
Ha OBa BOMpoca 13 Ccnucka Bonpocos no
3a4vyeTy, BOSMOXXHO gonyckasa
HeCyLWeCTBEHHbIE owmnbKm.

He 3auTteHo

Ob6yualoLMnCs He BbIMOIHWM U He 3auTun
(BLINONHWA 1 3aLUUTUIT YACTUYHO)
nabopaTtopHble paboThbl.

Mpu oTBETE Ha BONPOCKI ANdA 3a4eTa
OOMyCTUIN CyLLEeCTBEHHbIE OLLNOKN.

5.2 TunoBble KOHTPOJbHbIE 3alaHUS UNN UHbIE MaTepuanbl, HeO6xoAUMble AN OLeHKU 3HaHUW, YMEHUMN,
HaBbIKOB U (UNK) onbiTa AEATENbLHOCTU
5.2.1 NepeyeHb KOHTPOSbHbIX BONPOCOB

Ne n/n | DopMynnpoBKM BONpOCOB
Cemectp 6
1 Knaccudukauus obpaTtHbIX CBA3eN B YCUIUTENAX U UX AEACTBME Ha OCHOBHbIE NapameTpbl

ycunutens

2 Ycunutenb nepemMeHHOro HanpsXxXeHna Ha 6I/II'IOI'I$|pHOM TpaH3nUCTope No cxeme C obLwum SAMUTTEPOM




TemnepaTypHaﬂ KOMMNeHcauuna pa60qel7| TOYKU TPAH3NCTOPaA B CXeMe ycunmtensa nepemMeHHoOro

3 HanpsHKeHns

4 Yeunutenb nepeMeHHOro HanpsbkeHns Ha GUnonspHOM TPpaH3UCTope NO CXeme € 06LLMM
KONMNEKTOPOM (3MUTTEPHbIA MOBTOPUTEND)

5 MpuHUMN paboTbl aAnddepeHUManbHOro YCUnMTENsi, CUMMETPUYHBIE PEXMM BKITHOYEHUSI MO BXOAY U
BbIXOAy

6 BapwuaHTbl acumMMeTpn4HOro BKNoYeHUs anddepeHumanbHOro yeunutens

7 OCHOBHbIe XapakTePUCTUKN N CXEMbI BKITHOHYEHMS ONEPaLNOHHBIX yeunurenemn

8 KomneHcaunoHHbI cTabnnmnsaTop HanpsiKeHus

9 MpuHUMN paboTbl aBTOreHepaTopa, OCHOBHLIE CXEMbI

10 Cxema 1 npuHUMN pa(?om YCUMUTENSA MOLLHOCTM C TPAHCKOPMATOPHbIM BbIXOAOM B JIMHENHOM
pexume, OOHOTaKTHLIN YCUNUTESb

11 Cxema 1 npyHumMn paboTbl 4BYXTAKTHOIO YCUMUTENSA MOLLHOCTM C TPAHCGOPMaTOPHbIM BbIXOAOM

12 Cxema 1 anHumn_pa60Tbl 6ecTpaHchHOPMaTOPHOrO YCUIMTENSI MOLLHOCTU, NMPUMEHEHMWE
KOMMSIEMEHTAPHOW Napbl TPAH3NCTOPOB

13 KntoueBow pexxum paboTbl GunonsipHoro TpaHamcTopa

14 BpeMeHHble XxapakTepUCTUKN KIKOYEBOTO pexmnma paboTbl bMnonsipHoro TpaHamcTopa, avoa WoTtkm

15 KntoueBow pexunm paboTbl NONEBOro TpaH3aucTopa

16 PaboTa knto4eBoro kackaga Ha peakTUBHYI (MHAYKTUBHYIO) Harpyaky

17 Cxema v npuHumn paboTel Tpurrepa LLmnTtTa, 06pasoBaHne amnnnTyLHOWM XapakTePUCTUKA B BUae
netnu Nuctepesnca

18 Cxema 1 npuHUMn paboTkbl aBToKONEbaTeNnsHOro MynbTMBMOpaTopa Ha BUNONSAPHLIX TPaAH3MCTOpax

19 Anrebpa norvku, yHKUMOHaNbLHO NOMHbIM Habop

20 MpocTeiiwmre ToxaecTBa anrebpbl Norvku, ToxaecTea Ae MopraHa (normdeckasi cxema anst oqHoro
N3 TOXOECTB)

21 WTpux Weddepa n ctpenka lMNMupca, PyHKUMOHANbLHO NOMHbIA HABOPp Ha UX OCHOBE (Norvyeckue
CXeMbl NS KOHBIOHKUNN, AN3BIOHKLMPWY U nHBepcumn B 6asuce wtpuxa Leddepa)

22 DYHKLMA HEpPaBHO3HAYHOCTM, NOSHbIN AewmndpaTtop (nornyeckasa cxema)

23 BasoBble yHKUUN Ans 0bpa3oBaHMsa CEpUN MHTErpanbHbIX 3N1EMEHTOB

24 RS-Tpurrep (norudeckas cxema), D-Tpurrep, T-Tpurrep, npsimoe npumeHeHne RS-Tpurrepa npu
ncknoyeHun apebesra KOHTaKTOB (CxemMa)

25 CueTtunk Ha D-Tpurrepax

26 Peructp Ha D-Tpurrepax, obnactu npumeHeHuns

27 dusnyeckan 1 nornyeckasi opraHM3auus 3anoMmMHaoLWmMX YCTPONCTB

28 Knaccudukauus n npuHumnbl paboTbl 3anoMyHaoLWmMX YCTPOMCTB

Cemectp 7

29 O6Lwasn knaccupmkaums MUKPONPOLLEECCOPOB Y MUKPOKOHTPOSNEPOB, UX OCHOBHbIE NapameTpbl

30 CTpyKTypa npoueccopa; MUKpoonepaums, MUKpOKOMaH4a, MUKponporpaMma, MalluHHas komaHga m
nporpaMmMma B MalUMHHbIX KOAax

31 C1pykTypa Mmukponpoueccopa ¢oH HermmaHOBCKOro Tuna, HasHa4YeHne afeMeHTOB.

32 MoHATME «WKnHaY, NPUHLMN LWMHHOW OpraHmM3aumm MUkponpoueccopa

33 Cuctembl komaHg onst RISC 1 SISC mukponpoueccopos.

34 HayvanbHbI 3anyck MyMKkponpoLeccopa, anroputMbl BHYTPEHHUX LIMKIOB

35 MeToabl agpecauum: perucTposas, HenocpeACTBEHHas, NPsiMas, KOCBEHHas 1 CTeKoBas; NpuMepbI
KOMaHZ C pasnuyHou agpecaumen.

36 TabnuyHble MeToabl pelleHust 3aaad Ha 6ase MNM3Y, TabnnyHbIN NpoLeccop

37 MporpammupoBaHue MMN3Y, PM3Y, donew-M3Y, npuHuunel paboTbl NporpaMmaTopoB

38 Jlornyeckas n pmsnyeckas opraHmsaumsi 3anoMmHaoOLLnX YCTPOUCTB

39 CTpyKTypHas cxema MUKPOKOHTponnepa ¢ F[apBapacKom apxXuUTeKTypor U cmellaHHoro tuna (x51),
Ha3HayeHve aNemMeHTOB, NpemmMyLLecTBa (PrM3n4ecKkoro pasgeneHms NamsaTi NporpaMmm 1 AaHHbIX

40 BHyTpeHHMIZUMHTevp(beVIC CUCTEMbI 3aNOMUHAKLLNX YCTPONCTB, CTpaHMYHas opraHmM3auns,
PErncTpoBbIv dann, NCNonb3oBaHWE HE3aBUCMMbIX BAHKOB NamMsATy.
MpencTtaBneHne uncen n AeNCTBUS C NnaBarowen u PUKCMpPOBaAHHON 3anaTon, MaHTUCCa U

41 NnopsiAoK, HOpManu3oBaHHas MaHTUCCa, anropuTMbl HOpManu3aumMm MaHTUCChI, anropUTMbI
obcnyxmBaHus nopsaka.

42 [BOUYHO-geCATMYHAA CUCTEMA CHUCTIEHNS, KOPPEKUMSA pedyrnbTaTa B ABOUYHO-0ECATUHHOM KOAE.

43 Onepauuns CrioXXeHusi, anropuTm CrNoXXeHusi B NpOM3BoSIbHOM chopmaTte

44 Onepauus BbluMTaHNUS B UHBEPCHOM W JOMOMHUTENBHOM Kofe, NPeACTaBeHne oTpuuaTenbHbIX

yncen, JenNcTBMSA CO 3HAKOBbLIM paspaaom, aJ'IFeraVILIeCKOG CchnoxeHune.




O6wun NPUHUNN YMHOXEHNA B OBOWYHOM cucTeme, pPa3pAaAaHOCTb Npon3BeneHnsa, yMHOXeHne

45 METOAO0M MPSIMOro CrOXeHUs (anroputm).

46 YMHOXeHUe MeTOAOM YaCTUYHbIX NPOU3BEAEHN, onepaunn caABura U aHanmsa paspsiaos
(anropuTm).

47 O6LWwnin NpUHUMN OeneHns B 4BOUYHOMN CUCTEME, AeNEHMEe METOA0M NocneaoBaTeNbHOMO BblYMTaHUSA
npw yCTaHOBIEHHOM ¢popMaTe 4acTHOro (anroputm).

48 MapannenbHbi U NnocnegoBaTerbHbIN NPUHLMNBI 0OMeHa MHpopMaLmMen, OCHOBHbIE

XapaKTepuCTuUKM nopToB.

49 O6MeH AaHHBLIMU B CUHXPOHHOM peXume Mog, ynpasreHem nporpaMmei

50 O6MeH AaHHbIMY B peXUMe NpepbiBaHuns, Knaccudukaums npepbiBaHuii

51 NHTepdenc cerMeHTHOro CMMBOSBHOMO MHAMKaTOopa (anropuTM, YHKUMOHanbHasa cxema).

BHyTpeHHI/Ie N BHeELWLHMe cpeacTBa aHaroroBbiX NOPToOB MUKPOKOHTpONNepa, TUnoBbie

52 XapaktepucTukm BCcTpoeHHbIX AL n LIAIT myukpokoHTponnepa

MoakntodeHne obopyaoBaHus k LLATT MMKPOKOHTpPOMepa Ha OCHOBE LUMPOTHO-UMMNYNbCHOM
Moaynsaumm

53

54 MoakntoveHne BHELWHUX nHTerpanbHbix cxem AL n LA kK nopTam MUKpOKOHTponnepa

OcCHOBHbIe aTanbl co3aaHus MUKponpouecCopHOro yCTpOVICTBa, npuMepbl NCNOoJbi130BaHUA CpeacTs
noaaepP>XKn NpoeKTUpoBaHUA

55

OcHoBHble nporpammbl CATMP Ans NpoekTUPOBaHMS 3MEKTPOHUKU U NMPOrpaMMmUpyemMoit
CXEMOTEXHUKM

56

5.2.2 TunoBbIe TeCTOBbIe 3a4aHusA

He npegycmoTpeHbI
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHunA (3aAayu, KEUChbI)

1) CospgaTb cxeMy ycunutens nepeMeHHOro HanpshkeHUs B IMHENHOM peXxnMe yCuneHns Ha GunonsapHomM
TpaH3MCTOpe U Noka3aTtb ee paboTy Ha KOMMbIOTEPHON Moaenu (nporpamma Multisim).

2) Co3gaTb CXeMy KIHOYEBOro kackaga Ha GunonsapHoM TpaH3MCTope 1 NokasaTb ee paboTy Ha KOMMbIOTEPHON
mogenu(nporpamma Multisim) .

3) Co3paTb cxemy ycunutenst MOLLHOCTM Ha KOMMNIIEMEHTapHOM nape GunonsipHbIX TPAaH3MCTOPOB M NoKasaTtb ee
paboTy Ha komMnbloTepHOM Mogenu (Nporpamma Multisim).

4) MNocTponTb CEMENCTBO CTOKOBbLIX BOfIbT-aMMNEPHbLIX XapakTepUCTUK NOMEBOro TpaHaucTopa (nporpamma
Multisim n Photoshop).

5)3anucatb asonyHble yncna 11001100; 01011010; 11111110 B chopmaTe 4ECATUYHON U LIECTHaALaTEPUYHON
CUCTEMbI CYUCTIEHUS.

6) BbinonHnTb AM3bacceMbnmpoBaHne MallUHHbLIX KOAOB noAanporpammel (mpoueaypbl) dopMUpoBaHus
WHTepBana BpeMeHU 1 Ha ero OCHOBe HanMcaTb NporpaMMy Ha A3blke accembnepa Ang cosgaHvs 3agaHHoOro
WHTepBana, kpaTHoro uHTepsany, opmmpyeMomy npoueaypon. BbINONHUTL KOMAUAALMIO U NoKa3aTb paboTy
nporpamMmMbl Ha y4eOHOM MUKPOKOHTpOINepe.

7) Hanucatb nporpammy Ha si3bike accembrnepa ans BbiIBOAa LMPOBLIX AaHHBIX HA OAWH paspsa BOCbMU-
CerMeHTHoro gucnnes. BeinonHuTbe koMNnnauuio 1 nokasaTte paboTy NporpaMmMbl Ha y4eOHOM MUKPOKOHTponepe.

5.3 MeToaunyeckue maTepuanbl, onpegensowme npoueaypbl oLeHUBaHUA 3HaHUN, YMEeHUN, BnageHui (HaBbIKOB
¥ (WNKN) NpPaKTUYeCKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa ponycka oby4arowierocs K npoMexxyTo4HoM aTTecTaumm U NopsiaoK NMKBMAALMA aKkaAeMM4ecKomn
3a0MKEeHHOCTH

MpoBeaeHve NPOMEXYTOYHOW aTTeCTaLUMM pernameHTUpoBaHO NokanbHbIM HOPMaTUBHbIM aktom CIM6ryYnTa
«lMonoxeHne 0 NPOBEAEHUN TEKYLLETO KOHTPOMNS YCNEBAEMOCTU 1 NPOMEXYTOYHOM aTTecTauum oby4datoLLmMXCs»

5.3.2 ®opma npoBeaeHUs1 NPOMEXYTOYHOM aTTecTauMm nNo AUcCUmnIIMHe

YcTHas + [NMncbmeHHas KomMnbloTepHOE TeCTUpOBaHue ET]

5.3.3 Ocob6eHHOCTH NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum nNo ANCLUUNIINHe

lMpu npoBegeHMM 3a4eTa 1 IK3ameHa, Bpems, OTBOANMOE Ha NOArOTOBKY K OTBETY, cocTaBnsieT He 6onee 40
MWH. [1Na BbINONHEHMS NPAKTUYECKOro 3agaHusa obyyatoLlemycs npeaoctaBnseTcs Heobxogumasi cnpaBoyHas
WHopmaLms.

6. YYHEBHO-METOOAMYECKOE N UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNINUHDI
6.1 YuebHasa nutepatypa

ABTOp 3arnasue | MN3paTenbcTBO | [loa w3gaHusa | Ccbinka
6.1.1 OcHoBHas yyebOHas nutepartypa
Opnoea, M. H., CxemoTexHuka Mocksa: MagaTenbckun http://www.iprbooksh

2016

Bopsbix, . B. Hom MMNCuC op.ru/64201.html




Bonosuu I'. U. CXxeMOoTeXHMKa aHanoroBbIX Caparos: http://www.iprbooksh
M aHanoro-undgpoBbIX n 6p a 0 E’;aHM 2017 op.ru/64066.html
3NEKTPOHHbIX YCTPONCTB pocbobpaso e

bynatos, B. H., MwukponpoueccopHasda ) . http://www.iprbooksh

Xypopoxkos, O. B. TexHuka. CxemMoTexHuKa n Openbypr: OpeH6ypr_CK”” 0p.ru/61377.html
NPOrpaMM1pOBaHMe rocyfapCTBEHHbIN 2016

yHuBepcuteT, O5C ACB

6.1.2 lononHuTenbHasn

yuyebHasa nuTepaTtypa

Kpaseu, A. B. Y4yebHoe nocobue no Kypcy Poctoe-Ha-[loHy, http://www.iprbooksh
«CxeMoTexHuKa aHanoroBbIx TaraHpor: N3gatenscTso 2018 op.ru/87501.html
ANEKTPOHHbIX yCTpOVICTB» KOxHoro cbeﬂepaanoro
yHuBEpcuTeTa
LWapeHko A. A. CxemoTexHuka. http://publish.sutd.ru/
CamocTodaTensHas 1 Cne.: cneryntq 2019 tp_ext_inf_publish.ph
npakTnyeckasi pabora p?id=20199323

6.2 NepeyveHb NnpocdeccruoHanbHbIX 6a3 AaHHbIX U MH(OPMaLMOHHO-CNPaBOYHbIX CUCTEM
OneKkTpoHHo-6MbnuoTeyHas cuctema IPRbooks [3nektpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

6.3 Nepe4veHb NULEH3MOHHOIO N CBO60OAHO pacnpPOCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
Microsoft Windows

Atmel Studio
DosBox

Far

kiCad

Microsoft Office Standart Russian Open No Level Academic
Microsoft Windows
Adobe Photoshop

MATLAB
JIMLLEH3MOHHBIN

naket NO Multisim

6.4 OnncaHne maTepuanbHO-TeXHU4YECKOWN 6a3bl, HeO6XxoAUMOM AN OocyLecTBNeHusa obpa3oBaTesibHOro
npouecca no gucumnsivHe

AyauTopus

OcHalleHne

KomMnbloTepHbI Knacc

MynbTumeauiiHoe o6opyaoBaHMe, KOMMNbIOTEPHAs TEXHUKA C BO3MOXHOCTbLIO MOAKMIOYEHS K
cetn «HTepHeT» 1 obecrneyeHnem AOCTyna B 3MEKTPOHHYO MHAOPMALIMOHHO-
obpasoBaTenbHyto cpeay

JlekumoHHas
aygutopus

MyanI/IMeLI,I/IVIHOG O60pyLI,OBaHVIe, cneunanm3npoBaHHas mebenb, Aocka
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