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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb aucuunnuubl: CchopmmpoBaTbe KomneTeHUuMn obydatowlerocs B obnactu akcnnyatauum U paspaboTku
SMNEKTPOHHBIX CXEM HA OCHOBE KOMMOHEHTOB Pa3fMYHON CTEMEHN UHTErpaLun.

Pa3BuTb KOMMNeTeHUMM B 06nacTu MMKpOI'IpOLI,eCCOpHOIZ TEXHUKN, OOHOKPUCTAalbHbIX

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

PaCCMOTpeTb OCHOBHblE€ CXeMHble pelleHNUA Ha 3JNTeKTPOHHbIX 3N1ieMeHTax marnom, cpe,D.Heﬂ n GOnbLIOK CTeneHun
MHTEerpauunn.

PaCKprTb NpUHUUNbI paGOTbI BTOPUYHbIX MUCTOYHWKOB TNMUTaHWUA, yCVIJ'IVITeJ'IeVI Hanps>XeHn4, yCVIJ'IVITeJ'IeVI TOKa,

ycunuTenei MoLLHOCTH, KINoYeBbIX YCTPOWCTB, reHepaTopoB, LMPOBLIX U NOMMYECKUX YCTPOMCTB, 3anoMUHAIOLLIMX YCTPOMCTB,
nporpamMmmmpyemoin NOrUKN, MUKPOKOHTPOSIIEpOB.

MokasaTb 0cOBeHHOCTH NOCTPOEHUA INEKTPOHHbIX yCTpOIZCTB Ha OCHOBE MUKPOKOHTPOI1EPOB.
PaCCMOTpeTb NpUHUMNbI co3aaHnA MHTepdaePlca MUWKPOKOHTpOepa Ana noaknyYeHna aHanoroBbliX U OUCKPETHbIX
AaTHUKOB, aHanoroBbiX U ANCKPETHbIX NCNOJNMHUTENbHbLIX YCTpOIZCTB, MHONKaATOPOB U CpencTs HaCTpOIZKM nynpasneHu4d.

CQDOpMVIpOBaTb HaBblKKM MPOrpaMMmnMpoBaHnA MUKPOKOHTPOINIEPOB C KMCNoJfib3oBaHMEM CTaHO4apPTHbIX CpenctTs
MoAenmMpoBaHUA.

1.3 Tpe6oBaHus K NpeaBapUTeNbLHON NOArOTOBKE O6yy4aloLlerocs:

I'Ipe,D,BapMTeanaﬂ noAroToBkKa npegnonaraeT co3gaHne OCHOBbI Annd CbOpMI/IpOBaHI/IFl KoMneTeHuun, YKa3aHHbIX B M.
2, npun n3ydeHnn gucumnninH:

OneKTpOoTEXHMKA M 3NEeKTPOHMKa

®usmka

WHxxeHepHas rpaduka

MHdopmaumnoHHbIe TEXHOMOMMK

MaTtematuka

MeTpornorus, ctaHgapTusaums n ceptudukaumns

2 KOMNETEHLUMUN OBYYAIOLLErocA, ®OPMUPYEMbBIE B PE3YNIbTATE OCBOEHUA AUCLUUNNUHDbI

MK-2: Cnocob6eH aMarHocTupoBaTb TeXHMYECKOE COCTOsIHME nonurpacuyeckoro ooopynoBaHusi, CUCTEM U
KOMMJIeKCcoB

3HaTb: OCHOBHbIE CXEMHbIE pELUEHUS YCUIUTENEN MNEPEMEHHOTO M MOCTOSIHHOTO HanpshKeHUs M ToKa, WMMYIbCHbIX
ycunutenen;

LI,VICprByIO CXEMOTEXHUKY, MNPpUHUWUMbl NMOCTPOEHUA JJNTEKTPOHHbIX yCTpOVICTB Ha OCHOBE MUKPOKOHTPOMEpOB N MEeTOodbl
aBTOMaTU3NPOBAHHOIO NPOEKTUpPOBaHNA ANTEKTPOHHbIX yCTpOVICTB

YmeTb: PopMynmposaTh TeXHUYeckoe 3afaHne Ha paspaboTKy SNeKTPOHHbLIX YCTPOWCTB M OLEeHUBATL X NapaMeTpbl
BnapeTtb: HaBbikaMu paGoThbl ¢ M3MEPUTESIbHBIMM NPUGOopamu U UX NogGopOoM Npu opraHu3auun paboyero MecTa ...

MK-4: Cnoco6eH npon3BoAUTbL PEMOHT nonurpaduyeckoro o6opyaoBaHuUs, CUCTEM U KOMIMJIEKCOB

3HaTtb: CxemHble peweHna Ha J3JNEKTPOHHbIX 3J1ieMeHTax mMaron, CpeD,HeVI n 60onblWON CTeneHu MHTEerpaunun n cpencrtea
aBTOMATU3NPOBAHHOIO NPOEKTNpPoOBaHNA B obnactu ANMEKTPOHUKN N CXEMOTEXHUKN

YmeTtb: Ynutatb ANEeKTpnuYeckne npuHumnmaribHble CXeMbl, cogepKalne TUNoBbl€ 3NEKTPOHHbIE Yy35ibl, B TOM 4YKClie, Ha 6ase
OOHOKPUCTalibHbIX MUMKPOKOHTPOJ1J1EPOB

Bnapgetb: OnbiTom opraHusauunum pa6oqero MecTa Ana BblINONTHEHUA pa60T, CBA3a@HHbIX C MOHTaXO0oM, ﬂpOBepKOl;I, PEeMOHTOM U
Hanazakou TUNOBbIX ANIEMEHTOB SNMEKTPOHUKN N CXEMOTEXHUKN

3 PE3YJIbTATbI OBYYEHUA NO AUCUUNNUHE

KoHTakTHas
paboTa

cP MHHoBaL,

Nex. Na6. | (4ack) 3(232?:;,
(vacel) | (wachbl)

HanmeHoBaHue v cogepxaHve pasaenos,
TEM 1 y4eBHbIX 3aHATUIA

CewmecTp
(kypc gnsa 3A0)

Pasgen 1. Ycunutenu HanpspkeHust, Toka 1
MOLLHOCTU

w




Tema 1. O6LWMe NPUHLUMBI YCUNEHNS
nepemMeHHOro HanpsbPKeHUst U Toka.
dusmyeckne mogenun GUNONSPHOIO n
NnoneBoro TpaH3ncTopa, YCrnoBHbIe
0603Ha4YeHns TPaH3MCTOPOB U OCHOBHbIE
XapakTepucTukn. CXxembl BKIHOYEHUS
OMNoNsIPHbBIX M NOMEBbIX TPAH3MCTOPOB.
Knaccundukaums ycunutenen,
OHOKacKaaHbI N MHOrOKacKaHbIn
ycunutenb. OCHOBHbIE XapaKTEPUCTUKM
MHOrokackagHbIX ycunumrenen. EMKoOCTHble 1
TpaHcopMaTOpHbIe MeXKackagHble

cBsa3n. ObpaTHble CBA3K B ycunutene,
rnybvHa obpaTHOW CBA3M. YCUNUTENbHbIN
Kackag nepeMeHHOro HanpskeHust Ha
OMNONSIPHOM TPaH3UCTOPE B JIMHENHOM
pexvmMme «A» Mo cxemMe C OBLLMM SMUTTEPOM.
CemelncTBO BOMNbT-aMNepPHbIX
XapaKTepUcTuK, paboyas Touka, pexmnm no
NMOCTOSIHHOMY TOKy, OTpuuaTternbsHas
obpaTHas cBs3b MO NOCTOAHHOMY TOKY,
TeMmnepaTypHas ctabunusauusa padoyen
TOYKU, KOIPDULIMEHT YCUTEHUA MO
HanpsbkeHuto. OCOOEHHOCTY YCUNUTENbHBIX
KackagoB Ha BMNonsipHbIX TpaH3ucTopax no
CXeMe BKMOYEHUs C 00LLUM

KOMNNEKTOPOM (SMUTTEPHbLIN NOBTOPUTEND) U
obwen 6ason. Npumepbl cxem
YCUNUTESNbHbIX KAackaJoB NepeMeHHOro
HanpsHKeHUs Ha NoneBblX TPaH3UCTopax,
0COBEHHOCTU NPUMEHEHMS MONEBBIX
TPaH3MCTOPOB.

Tema 2. Yceunurenu noCTOAHHOro Toka Ha
OMNoNsIpHbIX U NOMEBbIX

TpaH3ucTopax, AnddepeHumanbHble CXembl
yCUNeHusl, onepaumoHHbIN

ycunutensb. OCHOBHbIE TEXHUYECKNE
NpoGremMbl MPU yCUNeHNM NOCTOSIHHOMO
HanpsbkeHus (Toka), TemnepaTypHas
ctabunmnsaums. Cxema guddepeHLmanbHoro
yeunutens, koadUUNEHT yCUNeHns Ans
nNpoTUBOda3HOro U CMHMasHoOro curHana,
paboTa ycunuTensi B CUMMETPUYHOM U
acMMMeTpuYHOM pexunme. CTpyKTypHas
CXema, OCHOBHbIE CBOWCTBA U TEXHUYECKUNE
napameTpbl ONepaLNOHHbIX yeunutenen
(OY). Cxembl BkntoyeHnst OY B NIMHENHOM
peXnMe YCUreHUsi, OCHOBHblE
COOTHOLLEHNS, aAnddepeHumpyoLmne u
UHTerpupytoLme cxemsl Ha OV,
YacToTHoM3OMpaTenbHble 0OpaTHbIE CBA3UN B
QY, yctonuusocTtb pabotel OY. OV B
HeNMHENHOM pexnme, naeanbHbln
orpaHnuuTens Ha OY.

Tema 3. MNMpuHUUN reHepupoBaHUs
nepuogunyeckoro curHana. MNMonoxurensHas
obpaTtHas CBA3b B MHOTOKackagaHOM
ycunurene, yCTOW4MBOCTb MHOTOKackagHOoro
YCUNUTENS, YCITOBUS BO3HUKHOBEHNS
aBTokonebaHunn, 6anaHc das n 6anaHc
amMnnnTyd, 4acToTHO nsbuparernbHble
obpaTHble cBA3n. lNMpeobpasoBaHue
ycunurtens

B reHepaTop NepuoaMyeckoro curHana
3agaHHon bopMbl (aBTOreHepartop).




Tema 4. Yeunutenm MOLHOCTH.

Cxema ycunurtens MOLHOCTH Ha
TPaH3MCTOPE B peXnMe knacca «A» ¢
TpaHcopmaTopHbIM BbIxogoM. Cxema
OBYXTaKTHOrO yCUINUTENS MOLLIHOCTU Ha
TpaH3ncTopax ¢ TpaHCHOPMaTOPHLIM
BbIxogom. Cxema 6ectpaHcopMaTOPHOro
YyCUNUTENS MOLLHOCTM Ha BUNonsipHbIX
TpaH3McTopax, KoMnnemMeHTapHas napa
TPaH3MCTOPOB.

UTtoro B cemecTpe (Ha kypce ans 3A0)

nn

KOHch'IbTaLl,I/II/I N NPOMeEXyYTOo4YHad atrectauma
- HeT

32

Pasgen 2. MmnynbcHasi cCxeMoTexXHMKa

Tema 5. KntoueBou pexum paboThbl
yCUNUTENbHOro anemeHta. Cxema
KMOYEBOro kackaga Ha bunonspHom
TpaH3ucTope, BOnbT-aMnepHble
XapaKTEPUCTUKMN, PEXMM HACbILLEHNS U
peXuM oTCeYKM, KOSPPULMEHT HACHILLEHNS,
BpeMsi KOMMyTaL MK, cxema ¢ QUo4oMm
WoTTkn. Oco6EeHHOCTU UCNONb30BaHUSA B
KMoYeBbIX Kackagax noneBbiX TPaH3UCTOPOB
W KoMnnemeHTapHbIX nap. Pabota
KMOYEBOro TPaAH3MCTOPa Ha UHAYKTUBHYHO
Harpysky

JlabopaTopHas paborTa:

KntoueBon kackag Ha GunonspHom
TpaH3uncTope.

Tema 6. Tpurrep Wmutra n
aBToOKOnebaTenbHbIA MynbTUBMOPATOP.
MapameTpbl peanbHOro MMMybCHOro
curHana, CXeMHble MeTOAbl YMEHbLLEHUS 1
HOPMWPOBaHUS ANUTENBHOCTU (PPOHTA
umnynbca, NpyHUuNn paboTel Tpurrepa
LLmntTa, aencrene nonoxntenbHom
0BpaTHOW CBA3W B KIMOYEBOM PEXMME
paboThl

TpaH3ucTopoB., netns Mmctepesunca. Cxema un
npuHUMn paboTbl aBTokonebaTensHoro
MynbTMBUGpaTopa.

JlabopaTopHas paborTa:

Tpurrep LUMuTTa Ha GUNonsapHbIX
TpaH3ucTopax.

ABTOKONebGaTenbHbIV MynbTUBMOpPATOP.

0,5

15

Pasgen 3. LndpoBas cxemoTexHuka

0,5

15
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Tema 7. MpocTtenine pyHKUNK 1 TOXAECTBA
anrebpbl Norukun, cnocobbl nx
npeacTaBnexHnst n peanusauun. CnocoObl
3agaHna Normyeckux oyHKUun,
PYHKLUMOHANBHO NOSIHbIA HAabop, NOHATME
KOHEYHOro aBTomMaTta KOMOMHALMOHHOIO
Tnna. MNMpocTenwmne ToxaecTsa n ToXXaecTea
ne MopraHa.

JlabopaTopHas paborTa:

CuWHTE3 KOMOMHALMOHHOIO YCTPONCTBA Yepes
MVHUMM3ALMIO BbIPaXXEHUS B COBEPLLEHHON
ON3BIOHKTUBHOW HOpManbHou hopme
(COH®).

15




Tema 8. KoHeuHble aBTOMaThbl C BHYTPEHHUMM
COCTOSIHUSIMU, OCHOBHbIE BMAOblI TPUITEPOB,
nornyeckas cxema RStpurrepa, npumepsbl
CXeM BKIIOYEHMS TPUITEPOB B MHTErpanbHOM
NUCNOSTHEHNN.

Pernctp n gBonyHbl cHeTumk. dewwmdpartop
N MynbTUNEKCOP.

JlabopaTopHas paborTa:

[BOWYHbIN c4HeTumMK Ha D-Tpurrepax.

Tema 9. OcHOBHble BUAbI 3aNOMUHAOLLMX
ycTtponcTtB (3Y). Knaccudukaums v
npuvHUMnbl paboTtel 3Y, dusnyeckas un
riormyeckasi opraHm3aumus, npsimMoe
ucnonb3oBaHne 3Y 3HeproHe3aBNCUMOro
TMNa ansi npeobpasoBaHMs CUrHANOB U
reHepupoBaHMS CUrHaNoB 3agaHHoOM oopMbl
JlabopaTopHas paborTa:

TabnunyHbIi Npoueccop Ha ocHoee 3Y.

15

Pazgen 4. YCTponcTBO M NpUHLMN padoTbl
OOHOKPUCTaNbHOr0 MMKPOKOHTpOIIEpa

15
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Tema 10. CTpyKTypHas cxema n HazHadeHue
3NeMEeHTOB MUKPOKOHTpOrepa.

MpUHUUN WKWHHOW opraHu3aumm
MMUKPOMPOLIECCOPHOro aapa u
MUWKPOKOHTpOMnepa B

uernom. Cuctema komaHg,. HavanbHbIn
3anyck. ANropuTMbl BHYTPEHHUX LIUKIIOB.
OcCHOBHble BUAbI U XapakTepucTuku 3Y.
MporpammupoBanue MN3Y, PM3Y, donewll3Y.
MpuHUMNbI paboTbl NpOrpamMmmaTopoB.
TabnunyHble MeToabl peleHns 3a4aq Ha
6a3ze N3Y, TabnuuHbin npoueccop. Metoabl
agpecauuu: permctpoas,
HenocpeacTBeHHas!, NpsiMasi, KOCBEHHas U
CTeKkoBas.

JlabopaTopHas paborTa:

MporpammHbI MeTo4 hOpMUPOBaHUSA
WHTepBara BpeMeHN.

15




Tema 11. MNpencraBneHune Yncen n oenNCTBUs
C NnasatoLLen 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,
pa3psgHOCTL NPou3BeaeHUs. 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).

Tema 12. CTpykTypHas cxema
MUKPOKOHTpoMnepa ¢ Mapsapackon
apxuMTeKTypon 1 cmellaHHoro Tuna (x51),
HasHa4yeHue aNeMeHTOoB, NpenMMyLLecTBa
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 gucnmnen (CUMBOSIbHLIN
nHauKaTop).

15

Pasgen 5. BHYTpPeHHUI U BHELUHUN
UHTEepdENC 0gHOKPUCTaNbHOro
MUKPOKOHTponnepa

15

nn

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.

15




Tema 14. BHewHUn nutepdenc
MUKpPOKOHTponnepa. Knaccudgpukaumnsa
BHELLHMX

yCTpONCTB BBOAa-BbiBoga. OCHOBHbIE
npoLenypbl 06CnyXnBaHUsA BHELLUHUX
ycTponcTte. PopMupoBaHMe CUrHanos B
NMHWSX napannenesHoro nopta. ObmeH
OaHHBIMWU B CUHXPOHHOM peXnme nog
ynpasneHnem nporpaMmmbl. O6MeH AaHHbIMK
B

pexume npepbiBaHus. Knaccudukaums
npepbiBaHnin. Knaccudukaums cpencrs
oTobpaxeHns nHpopmarmm, pusnyeckue
NpVHUMMBLI paboTbl, NPUHUMMBI
ynpaBneHus, aHepronoTpebneHue.
WHTepdenc cermeHTHOro CUMBOJSTbHOIO
nHaukatopa. VIHTepdenc knasmnatypbi.
JlabopaTopHas paborTa:

MopT knaBmMaTypbl MUKPOKOHTpOIIEpa.

15

Tema 15. IHTepdenc obmeHa gaHHbIMK
MeXay MUKPOKOHTPOSIEPOM U
KOMMbOTEPOM. AHAOroBble NOpbI
MUWKPOKOHTponnepa. Tunosble
XapakTepucTukn BCTpoeHHbIx AL v LIAT
MUWKPOKOHTPOepa, NOAKMoYeHne
obopyaoBaHus k LIAI Ha ocHoBe
LUMPOTHOUMMYIBLCHON MOAYNALNN.
MogknioyeHne BHELHMX MHTErpasnbHbIX CXEM
ALM n LIAT kK nopTam MUKPOKOHTpoOnnepa.
JlabopaTopHas paborTa:

dopMumpoBaHMe B aHanNoroBoM nopTe
MUWKPOKOHTpOMnepa nepmognyeckoro
cuUrHana MeTogom pacyeTta ero sHavyeHum
(NMMHENHbIN cUrHan HanpsPKeHus ot
BPEMEHMN).

Pasgen 6. Cpeactea npoekTMpoBaHus
YyCTPOWUCTB Ha Ga3e nporpaMMmpyemMon
CXEMOTEXHUKU

15

nn




Tema 16. PaboTa MUKPOKOHTpOSEpa B
peanbHOM BpeMeHU. MoHATME «peanbHoe
BpeMs», CTpoOMpoBaHmne BbICTpO
npoTekatLLero npouecca. BpemeHHble
XapaKTepPUCTUKN MUKPOKOHTPOMEpPOoB
obLero HazHa4YeH1s U CUrHarnbHbIX
npoueccopoB. AnnapaTtHble cpeacTea Ans
noaaepXkn pexrma peanbHOro BpeMeHu,
Tanmep, OCHOBHblE OYHKUMKN Tanmepa,
BCTPOEHHOIO B MUKPOKOHTPOINEP
MporpammHoe o6cnyxmMBaHue Tanmepa,
npepbiBaHue no Tanmepy. OCHOBHLIE
napameTpbl 1 Krnaccuukauus CUrHanbHbIX
npoLLeccopoB Mo 06nacT NpUMeHeHUs.
OCHOBHbIE OTNINYMSA CUTHAIBHOMO
npoueccopa 0T MUKPOKOHTponsepa obLuero 1 1 17
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 NPOEKTUPOBAHUS
3NEKTPOHHbIX YCTPOWCTB Ha b6ase
MUKPOKOHTponnepa. PacnpeneneHue
dyHKUMA NO annapaTHbIM U NPOrpaMMHbIM
cpeacteam. CosgaHue anroputmoB. Beibop
MUWKPOKOHTpOMepa u metoaa
nporpammupoBaHus. ObLasa knaccudukaumns
CcpeacTB OTNagky U NPOEKTUPOBaHUS.
BcTpoeHHble cpeacTBa, CUCTEMHbIE
MOHWTOPbI U NOPThI, MPOrpaMMaTopbI.
lMporpaMmMHbIE CUMYTIATOPbLI, CXEMHbIE 1 1 20 un
3MYMATOPbI Y OTNAA0YHbIE KOMMIIEKCHI.

TunoBble cpeacTBa NOAAEPKKY,
npegocTaBnsieMble NPON3BOAUTENSAMM
MUWKPOKOHTponnepoB. CneuvannanpoBaHHbie
CATIP, paspaboTka KOHCTPYKLUUH,

pasBofka neyaTHoOW nnaThbl, Co30aHne
KOMMMNeEeKTa KOHCTPYKTOPCKOM LOKYMEHTaL K.
JlabopaTopHas paborTa:

CosnaHue cxembl 1 pa3Bofka ABYXCINOWHON
neyaTHow nnatel B nporpamme CAIP gns
anekTpoHukn (DipTrace).

WUtoro B cemecTpe (Ha kypce ansa 3A0) 12 16 202
KoHcynbTauum 1 npomexyTodHas attectaums 475 17 25
(Ok3ameH, 3adeT, Kypcoas paboTta) ’ ’
Bcero koHTakTHas pab6orta n CP no 36.75 251 25

AUCLMMNNMHE

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 LUenu 1 3agaum KypcoBow paboTthbl (npoekTa): OcHOBHas 3aaya KypcoBoW paboTbl — 3TO 3akpenneHue
TEOPETUYECKMX 3HAHWIA MO CXEMOTEXHUKE B NPAKTUYECKON pas3paboTke MUKPOMPOLIECCOPHOrO YCTPOMCTBA, NpeAHa3HauYeHHOro
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;

* /IamepeHune 1 perynupoBaHue TeMmnepaTypsl;

* [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 BbLINONMHAETCA WHAMBMAYaNbHO MO OTAENbHOMY 3aJaHuI0 ONs Kaxgoro obydatowlerocs. [nsi BbINOSHEHUSN
paboTbl NCNOMb3YHTCA NPOTOTUNbI B BUAE HAYYHO-TEXHUYECKUX NYyONuKaumim (TEKCTOBbIX (DanioB) UM CChINOK HA HUX B CETU
Internet, ykasaHHble B kaxxaom 3agaHunn. [1nsa BbiNonHeHMA paboTbl HE0OX04MMbI MPOrpamMmMHble CPEACTBA AN NPOEKTUPOBAHUSA
YCTPOWCTB 3NeKTPOHMKN (pekoMmeHnaoBaHa nporpammHas cpega Diptrase, goctynHas Ha 6ecnnaTHOM OCHOBE B CETU

Internet). PaboTa npeacTtaBnsieTca B BuWAE pacnedyaTkM C SrekTpoHHoW konuen B dopmaTte Word n copoepxut
cnegytowme obasaTenbHble 3NeMEeHTbI:

* TUTYNbHbINA NIUCT

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

KypcoBoW paboTbl)

* KntoueBkle cnosa

* Pedbepar

» CopepxaHue

* BBegeHue

* OCcHOBHas YacTb

* 3aknoyeHve

» Cnuncok nutepartypbl

* [punoxexus.

HasBaHus pa3genos 1 NnogpasnenoB OCHOBHOM YacTyh BbIOUpaoTCst NPOM3BONbHO, HO AOSKHbI

NPYMEpPHO COOTBETCTBOBATL MOPSAAKY MPOEKTMPOBAHMUS:

» AHanms 3agaHus 1 BbIoop 6a30BOro MUKPOKOHTPOMNEPa;

* OCHOBHble TEXHUYECKNE XapaKTEPUCTUKN dfeMeHTHOWN 6asbl;

» PaspaboTka dpyHKLMOHAaNbHOM CXeMbl 1 6Aa30BOro anropuTMa;

* XapaKkTepuCTMKN NCMOMb3yeMbIX CPEACTB NPOEKTUPOBaHMS;

» PaspaboTka aneKkTpuyecKor NpuHLMNNanNbsHOM CXemMbl M KOHCTPYKUMK nevaTHon nnaTbl. O6a3aTenbHbIMY ABASOTCA
NPUNoXeHUs, codepXallme YepTex INeKTPUYECKOW MPUHLUMNUANbHONM CXeMbl pa3paboTaHHOro YCTPOWCTBA U TPacCUPOBKY
neyaTHOWM NNaTtbl 4N ABYXCTOPOHHENO pacrnosfoXeHus NpoBOLHMKOB (co3faHbl B CAIMP).

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOWU ATTECTALIMKU

5.1 OnucaHue nokasarteneun, KpUTepmeB U CUCTEMbI OLLeHUBaAHUA pe3ynbTaToB 00y4eHusA
5.1.1 NMokasaTenu oueHMBaHUA

Kon HanmeHoBaHWe oueHOYHOro
MokasaTenu oueHUBaHNsA pe3ynbTaToB 0byYeHus
KOMMEeTEeHLUnn cpencrtea
MepeuncnsaeT n xapakTepusyeT OCHOBHbIE CXEMHbIE peLleHUst
ycunuTenei NepeMeHHOro 1 NOCTOAHHOTO HANPSXKEHNs 1 Toka, Bompock! yCTHOMO
UMMYJbCHBIX YCUNUTENEN, LMPPOBYIO CXEMOTEXHUKY, MPUHLMMbI COBECE0oBaHMS
NOCTPOEHMNS SNEKTPOHHBLIX YCTPOMCTB HAa OCHOBE MUKPOKOHTPONEPOB U
METOAbl aBTOMAaTU3MPOBAHHOIO NPOEKTUPOBAHMUS SNEKTPOHHbBIX
CTPOWCTB.

MK-2 yerp
dopMynunpyeT TexHM4eckoe 3afaHne Ha pa3paboTKy SMeKTPOHHbIX Kypcosas pabota
YCTPOWCTB U OLlEHNBAET UX NapameTpsbl

MpakTnko-opMeHTUpPOBaHHbIE
3agaHusa

PaboTtaeT ¢ nameputensHbIMM Npubopammn 1 nx nogdbopom npu
opraHusaummn paboyero mecTta.
MpepnaraeT cxeMHble peLleHNst Ha 3NTEKTPOHHbIX 3rieMeHTax Maron,
cpeaHer n 6onbLIOW CTENEHN UHTErpaLUmMn B 3aBUCUMOCTU OT peLlaeMon Bonpochkl ycTHOro
TEXHNYECKON 3aJa4u. cobecenoBaHus
YutaeT anekTpudeckne npuHUmMnmManbHbie CXeMbl, Cogepxalime

MK-4 TUNOBLIE 3NEKTPOHHbIE Y3nbl, B TOM YMChe, Ha 6a3e ogHOKpUCTaNbHbIX KypcoBasi paboTta
MWKPOKOHTPOJINEPOB.
MpencTaBnsieT OCHOBHbIE BUABI paboT, CBSAI3aHHbBIX C MOHTaXXOM, [MpaKkTKo-OpNEHTUPOBAHHLIE
NPOBEPKOW, PEMOHTOM U HaNaaKoW TUMOBLIX ANIEMEHTOB ANIEKTPOHUKN U 3afaHus
CXEMOTEXHUKHN




5.1.2 Cucrema 1 KpUTepmm oLeHNBaHUA

LLikana oueHuBaHna

Kputepum oueHnBaHna chopMMpPOBaAHHOCTU KOMMNETEHLIMI

YcTHoe cobecenoBaHme

MucbMeHHas paboTa

5 (oTnun4HO)

MonHbIN, NcdYepnbiBaOLWUN OTBET, SSBHO
[EeMOHCTpUpYoLLMIA rnybokoe NoHMMaHue
npeameTa 1 LWMPOKYLO apyanumio B
oueHuBaeMon obnactu. Kputnyeckui,
opvrMHarnbHbI noaxon K MaTepuany.

MoriHoe 1 pasHOCTOPOHHEE PacCMOTPEHNE
BOMPOCOB, CBUAETENLCTBYIOLLEE O
3HAUMTENbLHOM caMocTosATeNbHO paboTe ¢
NCTOYHMKaMK. KauecTBO NCTIONHEHNs BCEX
anemMeHToB paboTbl COOTBETCTBYET
TpeboBaHusaM, cogep)aHue NonHoCTLI0
cooTBeTCTBYeT 3anaHuio. PaboTa npeacrasneHa
B Thefvemnie chokia

4 (xopoLwuo)

OTBET NOSHbIA, OCHOBAHHLIN Ha
npopaboTke Bcex 0bs3aTernbHbIX
WNCTOYHMKOB

nHopmaumu. MNMoaxon kK matepuany
OTBETCTBEHHbIN, HO CTaHAAPTHbIN.
OTBeT cTaHAapTHbIW, B LENOM
KayeCTBEHHbIN, OCHOBaH Ha BCeX
ob6s3aTenbHbIX

NCToYHMKax uHopmaumu. MpucyTcTByioT
HebornbLune Npobenbl B 3HAHWAX UNn
HECYLLEeCTBEHHbIE OLUNGKM.

PaboTa BbINoONHeHa B COOTBETCTBUM C
3agaHueM. imetoTcs oTaenbHble
HecyLLeCcTBEHHbIE OLWNOKM B paboTte unu B
OTBEeTax Ha NoCTaBfEHHbIE BONPOCHI, MOTYT
MMEeTb MEeCTO OTCTYNIEHUSA OT NpaBuI
odopmMneHnst paboTbl MK HapyLUEHbI CPOKU
npenocTaBneHus paboTbl K 3alumTe

3 (yooBneTBoOpUTENbLHO)

OTBeET BOCNPON3BOAMT B OCHOBHOM TOSBbKO
NEeKLUMOHHble MaTepuansl, 6e3
camocTosiTeNbHOM paboThl C
pekoMeHAO0BaHHOW NMTepaTypoun.
[JeMoHcTpupyet

noHMMaHue npeameTa B uenom, 6es
yrny6nenus B getanu. MNMpucyTcTeytoT
CYLLIECTBEHHbIE OLIMOKK uUnun npobensl B
3HaHWSIX MO HEKOTOPLIM TEMAaM.

OTBET HEMOMHbIN, OCHOBAHHbIN TONLKO Ha
NEKUMOHHbIX MaTepuanax. [Mpu noHnmaHum
CYLLHOCTM NpegmeTa B LesioM —
CYLLIECTBEHHbIE OLWMOKM unn npobenbl B
3HaHWSIX cpa3y MO HECKOSIbKUM TeMam,
He3HaHue (nyTaHuua) BaXkHbIX TEPMUHOB.

3agaHve BbINOSIHEHO MOSTHOCTBIO, HO B pa60Te
€CTb OTAeJ1bHble CyLleCTBEHHblIe oLmnbKm,
NPUCYTCTBYKOT HETOYHOCTU B OTBETaX, nnéo
Ka4yecCTBO npencraBiieHnd pa60TbI HU3Koe, Nnbo
pa60Ta npeacrtaeiieHa C ono3gaHnem

2 (HeygoBneTBOPUTENBHO)

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLuu sk3aMmeHaTopa. HeaHaHuve
3HAYUTENBHON YacTV NPUHLMNUATBHO
BaXXHbIX 3MIEMEHTOB ANCLMMIIUHDI.
MHorouncneHHble rpyobie owmoku.
HenoHumaHue 3agaHHoro Bonpoca.
HecnocobHocTb chopmynupoBaTb XOTst Obl
OTAernbHble KOHUENUUW AUCLUMIUHDI.

OTcyTCTBUE OOHOTO WS HECKOITBKUX
0bs3aTerbHbIX 3N1EMEHTOB 3aaaHus, nMbo
MHOroYMCreHHble rpyGble ownbku B paboTe,
6o rpy6oe HapyLleHWe NpaBun oopMIeHNs
WU CPOKOB NpeACTaBrieHust paboThbl.
CogepxaHue paboTbl MOMHOCTLIO He
COOTBETCTBYET 3afaHuto. HecnocobHocTb
OTBETUTb Ha BOMpoc 6e3 noMoLu
ak3ameHaTopa. MNpeacTaeneHue Yyxoi paboThbl,
nnarmat, nnbo oTka3s oT NpeAcTaBfeHns paGoThl

3ayTeHo

O6yyatowmiica cBOeBpeMEHHO BbIMOSHNM 1
3awmTun nabopaTtopHble paboTbl; OTBETUM
Ha OgBa BoMpoca U3 crnvcka BONpocoB Mo
3a4eTy, BO3MOXHO J0Myckas
HeCyLLeCTBEHHbIE

OLLIMBKM.

He 3auTteHo

OOGyuyaroLmincs He BbIMOHWM U He 3aluTun
(BBINOMHMI U 3aLUUTUI YACTUYHO)
nabopatopHble paboThl.

lMpu oTBETE Ha BONPOCHI ANs 3a4yeTa
OONYCTWI CyLLeCTBEHHbIE OLLUNBKMN.

5.2 TunoBble KOHTPOJIbHbIE 3alaHUSA UMM UHbIE MaTepuarnbl, HeOOXxoAUMbIe ANA OL,eHKU 3HaHUW, YMEHUH,
HaBbIKOB U (UNK) onbiTa AEATENbLHOCTU
5.2.1 NepeyeHb KOHTPOSbHbIX BONPOCOB

Ne n/n |

dopMynMpoBKM BOMPOCOB

Kypc 3

ycunutens

KJ'IaCCVIdJVIKaLI,VIFl O6paTHbIX CBA3en B ycunutenax n nx OencTBMe Ha OCHOBHbIE napamMmeTpbl

2 Ycunutenb nepeMeHHOro HanpsXXeHnsd Ha 6VII'IOJ'IF|pHOM TPaH3NCTope No cxeme C o6LWwmm AMUTTEPOM




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

Kypc 4

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
METOAOM MPSMOro CIIOXEHWS (anropuTm).

46 YMHOXeHNe MeToA0M YaCcTUYHbLIX NPOU3BEAEHUIA, ONepauun CABWUra U aHannsa paspsaos
(anropuTm).

OBLMIA NPUHLMI AENEeHNa B ABOUYHON CUCTEME, AeNeHne METOAO0M NocnenoBaTenbHOro BblYMTaHusA

47
npu ycTaHoBMNeHHOM chopmaTe YacTHOro (anroputm).

MapannenbHbIA M NocnefoBaTeNbHbIN NPUHLMNBLI 06MeHa UHOPMaLMen, OCHOBHbIE
XapaKTepuCTMK/ NOPTOB.

48

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).

BHyTp9HHI/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 GunonspHoM TpaH3MCTope 1 nokasaTb ee paboTy Ha KOMMbIOTEPHON
mogenu(nporpamma Multisim) .

3) CosgaTtb cxemy ycunuTenst MOLLHOCTY Ha KOMMSIEMEeHTapHoOW nape BunonsapHbIX TPAH3UCTOPOB M NokasaTb ee
paboTy Ha KOMMbIOTEPHOWN Moaenu (nporpamma Multisim).

4) MNMocCTpOonTb CEMENCTBO CTOKOBbIX BOJIbT-aMMEPHbIX XapakTEPUCTUK NOSIEBOrO TpaH3ucTopa (nporpamma
Multisim n Photoshop).

5)3anucartb geounyHble ynucna 11001100; 01011010; 11111110 B hopmaTe OECATUYHONM U LUECTHAALATEPUYHON
CUCTEMbI CYUCTIEHMS.

6) BbInonHuTb agn3baccemobrmMpoBaHmMe MalLMHHBLIX KOAOB nognporpaMmel (npoueaypbl) dopMnpoBaHust
WHTepBana BPEMEHUN 1 Ha Ero OCHOBE HanMcaTb NporpaMMy Ha si3blike accembnepa ans cosgaHus 3agaHHOro
WMHTEepBana, KpaTHOro MHTepBeany, opMmpyemMomy npouenypon. BbINOAHWTL KOMNUNALMIO U NOKasaTb paboTy
nporpaMmmMbl Ha y4eOHOM MUKPOKOHTPOSEpPE.

7) Hanucatb nporpammy Ha si3blke accembriepa Ans BbiBoda LUGPOBLIX AaHHbLIX Ha 0OWH pa3psam BOCbMM-
CErMEHTHOro Aucnes. BeINoNHUTL KOMIUAALUMIO M NoKasaTb paboTy NporpammMbl Ha y4e6HOM MUKPOKOHTpONepe.

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

5.3.1 YcnoBus gonycka oby4arolierocsi K NpOMeXXyTOYHOM aTTecTauum v nopsiAok NMKBUAaLMmM akageMm4ecKkomn
3a[0MmKEHHOCTH

MpoBeaeHe NPOMEXYTOYHOI aTTeCTaLMN PErMamMeHTUPOBAHO JTIOKamNbHbIM HOPMaTUBHbLIM akToM CM6IrYMTA
«lMonoxeHne 0 NpoBeAEHNM TEKYLLLErO KOHTPOIIS YCNEeBaeMOCTU U NPOMEXYTOYHON aTTecTtaumm obyyaroLwmxca»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMm nNo AUCUUnIIMHe

YcTHas + MucbmeHHas KomMnbloTeEpHOE TECTMPOBaHNE MHas

5.3.3 OcobeHHOCTH NpoBeAeHUA NPOMEXYTOYHOW aTTecTauum No ANCLUUNIINHe

Mpwv npoBedeHUM 3a4eTa U aK3amMeHa, BpeMsl, OTBOAMMOE Ha NOAroTOBKY K OTBETY, CoCcTaBnsAeT He Gonee 40
MUH. [INs BLINOMNHEHMs MPaKTUYeCKoro 3afaHusa obydarolemycs npeaocrasnsaetcs Heobxoammas cnpasoyHas
nHcpopmauus. ns 3ao4Hoi popMbl 0BYyYEHUS B TEYEHE CeMeCTpa 0ByYatoLnecs BbINOMHAOT KOHTPOMbHYO paboTy.

6. YHEBHO-METOANYECKOE N UHOOPMALIMOHHOE OBECMNEYEHUE OUCLUUMNNHDbI



6.1 YyebHasa nutepartypa

AsTOp

3arnasue

MN3gaTtenbcTBo

[oa nspaHua

Ccblinka

6.1.1 OcHoBHas y4yebHas nutepartypa

Opnosa, M. H,,

CxeMoTexHuKa

MockBa: N3gaTenbckun

http://www.iprbooksh

Bopsbix, N. B. Jdom MNCuC 2016 op.ru/64201.html

bynaros, B. H., MwukponpoueccopHas . http://www.iprbooksh

Xip,opomkos, 0. B. TexHuka. CxeMoTexHuKa OpeHbypr: OpeH6yprf:K”” op.ru/61377.html
NPOrpaMMMUPOBaHMe rocy4apCTBEHHbIN 2016

yHuBepcuteT, 96C ACB

Bonosuu I'. U. CXeMOTeXHMKa aHanoroBbIX Caparos: http://www.iprbooksh
7 aHaﬂOFO-LI,VICbDOBbIUX Hpocbo6ppasoéaHme 2017 op.ru/64066.html
3NEKTPOHHbIX YCTPONCTB

6.1.2 lononHuTenbHasa y4ebHasa nutepartypa

Kpaseu, A. B. YyebHoe nocobue no Kypcy PocTos-Ha-[loHy, http://www.iprbooksh
«CxemMoTexHuKa aHanoroBbIx Taranpor: Vagatensctso 2018 op.ru/87501.html
QJIEKTPOHHbIX YCTPOUCTB» KOxHoro q;ep‘epaanoro

yHUBepcuTeTa

LWapneHko A. A. CxemoTexHuka. http://publish.sutd.ru/

CamocTtodaTenbHas 1 cre.: crierynrg 2019 tp_ext_inf_publish.ph

npakTuyeckas pabota

p?id=20199323

6.2 NepeyeHb NpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CNPABOYHbIX CUCTEM

OneKkTpoHHO-6MbnuoTeyHasa cuctema IPRbooks [3nekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

6.3 MepeyeHb NULIEH3NOHHOIO U CBOGOAHO pacnpoCTpPaHsAeMOoro nporpaMmMHoro o6ecrneyeHus

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 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HEO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsimHe

AyanTtopus OcHalueHne

MynbTmeaninHoe obopynoBaHue, cneuuannanposaHHas mebenb, Aocka
JlekumoHHas Y A PyA 4 P A
ayguTopus

KomnbloTepHbIn Knacc

MyJ'IbTVIMe,D,VIVIHoe O60py,ElOBaHVIe, KOMMbKTEPHaA TEXHNKA C BOSMOXXHOCTbIO MOAKIMIOYEHUA K

cetn «IHTepHeT» 1 obecrneyeHnem gOCTyna B 371eKTPOHHYIO MHCOPMaLMOHHO-

obpasoBaTenbHyo cpeay
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