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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:

MpeaBapuTenbHas NoaAroToBKa npeanonaraeT co3aaHne oCcHOBbI AN POPMUPOBaAHUA KOMMNETEHLMI, YKa3aHHbIX B M.
2, NPV U3YyYEHUN OUCLUNIIVH:

OneKTpOoTEXHMKA U NEKTPOHMKA

duanka

MHxxeHepHas rpaduka

MHopmaumnoHHbIe TEXHOMOMMN

MaTtematuka

MeTponorus,, ctaHgapTusauus u ceptudmkaums

2 KOMNETEHLUMUN OBYYAIOLLEIrocA, ®OPMUPYEMbBIE B PE3YNIbTATE OCBOEHUA AUCLUUNNUHDbI

MK-2: Cnoco6eH AMarHocTupoBaTb TeXHMYECKOE COCTOsIHME nonurpacunyeckoro ooopynoBaHusi, CUCTEM U
KOMMJIeKCcoB

3HaTb: OCHOBHbIE CXEMHblE pelwieHuns yCI/IJ'II/ITeJ'IeIZ nepeMeHHOro ”n nMnOCTOAHHOINo HanpsaXeHuna U ToKa, WUMNYJIbCHbIX

ycunuTenem; UMgpoBYO CXEMOTEXHUKY, MPUHLMMBLI NOCTPOEHUS 3MEKTPOHHbBIX YCTPOWCTB Ha OCHOBE MUKPOKOHTPOMNEPOB U
MeToAbl aBTOMATU3MPOBAHHOIO NPOEKTUPOBAHUS 3NEKTPOHHBIX YCTPOMUCTB ...

YmeTb: PopMynmposaTh TeXHUYEcKkoe 3afaHne Ha paspaboTKy SNeKTPOHHbLIX YCTPOWCTB M OLEeHUBATL UX NapaMeTpbl
BnapeTtb: HaBbikaMu paGoThbl ¢ M3MEPUTESIbHBIMM NPUGopamu U UX NoaGopoM Npu opraHusauumn paboyero MecTa ...

MK-4: Cnoco6eH npon3BoAUTbL PEMOHT nonurpadnyeckoro 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 npuHumnmarbHble CXeMbl, cogepKallne TUNoBbl€ 3NEKTPOHHbIE Yy35ibl, B TOM 4YKClie, Ha 6ase
OOHOKPUCTalibHbIX MUMKPOKOHTPOJ1J1EPOB

Bnapgetb: OnbiTom opraHusauunum pa6oqero MecTa Ana BblINONHEHUA pa60T, CBA3a@HHbIX C MOHTaXO0oM, ﬂpOBepKOl;I, PEMOHTOM U
Hanagkou TUNOBbIX ANIEMEHTOB ANMEKTPOHUKN N CXEMOTEXHUKN

3 PE3YJIbTATbI OBYYEHUA NO ANCUUNNUHE
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Pasgen 1. Ycunutenu HanpsbkeHusi, Toka 1 3
MOLLHOCTHU




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
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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. BHelHUN uHTepdpenc
MUKpPOKOHTponnepa. Knaccudurkauus
BHELLHMNX

YyCTPOWCTB BBOAA-BbIBOAA. OCHOBHbIE
npoLenypbl 06CnyXnBaHUsA BHELLUHUX
ycTponcTte. PopMUpoBaHMe CUrHanoB B
NMHWSX napannenesHoro nopta. ObmeH
OaHHBIMWU B CUHXPOHHOM peXxnme nog
ynpasneHnem nporpaMmmbl. O6MeH AaHHbIMK
BpeXxume npepbiBaHus. Knaccugpukauyms
npepbiBaHnin. Knaccndukaums cpencrs
oTobpaeHnss nHopmaumm, pusnyeckue
NPUHUMMBLI paboTbl, NPUHLMMI
ynpaBneHus, aHepronoTpebneHue.
WHTepdenc cerMeHTHOro CUMBOMNBHOIO
uHgnkatopa. NHTepdenc knasmnaTypbl.
JlabopaTopHas paborTa:

MopT knaBMaTypbl MUKPOKOHTPOJIIEPA.

15

Tema 15. IHTepdenc obmeHa gaHHbIMK
MeXOy MUKPOKOHTPOSIEPOM U
KOMMbOTEPOM. AHAOroBble NOpbI
MUWKPOKOHTponnepa. Tunosble
XapakTepuUcTukn BCTpoeHHbIx AL n LIAM
MUWKPOKOHTpOMepa, NOAKIo4YeHne
obopynoaHusa k LIAI Ha ocHoBe
LUMPOTHOUMMYIIBCHON MOAYNALNN.
MopkntoYeHne BHELIHMX MHTErpasbHbIX CXEM
AUMT n UAT K nopTam MUKPOKOHTponnepa.
JlabopaTopHas paborTa:

dopmupoBaHve B aHanNoroBoM nopre
MUWKPOKOHTpOIepa nepmognyeckoro
curHana MeTogom pacyeTta ero 3HavyeHumn
(NMMHEMHBIN curHan HanpsKeHus ot
BPEMEHMN).

15
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Pasgen 6. Cpeacrtea npoekTMpoBaHus
YyCTPOWUCTB Ha Ga3e nporpaMMmpyemMon
CXEMOTEXHUKU




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 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.
BcTpoeHHbie cpeacTBa, CUCTEMHbIE
MOHWTOPLI U NOPTbI, NPOrpamMMaTopbI.
lMporpaMmMHbIE CUMYTIATOPbI, CXEMHbIE 1 1 20 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 ans 3A0) 12 16 202
KoHcynbTauum 1 npoMexyToyHas atrectaums
4,75 17,25
(Ok3ameH, 3aveT, KypcoBasi paboTta)
Bcero koHTakTHas pabota u CP no 36.75 251,25

OVUCUMMIIMHE

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenu u 3agayumn KypcoBou paboTtbl (npoekTta): OCHOBHas 3agaya KypcoBow paboTbl — 3TO 3aKpensfeHue
TEOPETUYECKMX 3HAHWI MO CXEMOTEXHMKE B NPAKTUYECKoN paspaboTke MUKPOMPOLIECCOPHOro YCTPONCTBA, NpeAHa3Ha4YeHHOoro
Ons 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 BbLINONMHSAETCA WHAMBMAYaNbHO MO OTAENBbHOMY 3adaHuto ANns Kaxaoro obydatowierocs. [nsi BbINOMHEHUS
paboThbl NCNOMB3YHTCA NPOTOTUMNbI B BUAE HAYYHO-TEXHUYECKMX NyOnuKaumi (TEKCTOBbIX (halinoB) UK CCbINIOK Ha HUX B CETH
Internet, ykasaHHble B KaxkgoM 3agaHun. [ns BeiNonHeHNs paboTbl HE06X0AMMbI NporpaMMHble CPeACTBa 415 NPOeKTUPOBaHMS
YCTPONCTB 9NEKTPOHUKM (pekoMeHAoBaHa nporpamMmHas cpefa Diptrase, gocTtynHas Ha 6ecnnaTHoM OCHOBe B ceTu

Internet). Pabota npeacrtaBnseTcss B BuAae pacrneyaTtkM C 3neKTpoHHoW konuen B cpopmate Word u cogepxut
cnegytowme obasaTenbHble 3NeMEeHTbI:

* TUTYNbHbINA NIUCT

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

KypcoBoW paboTbl)

+ 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;

» Pa3paboTka anekTpu4eckor NpUHLMNNAnNbLHON CXeMbl U KOHCTPYKLUMKM neyvatHow nnatbl. O6s3aTenbHbIMU SABRSTCS
NPUIOXEHUS, cogepXallume YepTex IMeKTPUHEeCcKOW MPUHLMNNANbLHON CXeMbl pa3paboTaHHOro yCTPOMCTBA M TPaCCUPOBKY
neyaTHow nNnaTbl 4NA ABYXCTOPOHHEro pacnonoXeHus NpoBOAHUKOB (co3aaHbl B CATP).

5. ®OH OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOMN ATTECTALIUMU

5.1 OnucaHue nokasarteneun, KpUTepmeB U CUCTEMbI OLLeHUBaAHUA pe3ynbTaToB 00y4YeHus
5.1.1 NMokasaTtenu oueHMBaHUA

Kon HanmeHoBaHWe oueHOYHOro
MokasaTenu oLueHnBaHKs pesynbTaToB 00y4YeHus
KoMMneTeHumn cpencrtea
MepeuncnsaeT n xapakTepusyeT OCHOBHbIE CXEMHbIE peLUeHUst
nnuTenemn nepeMeHHoro 1 NOCTOSAHHOrO HaMNPSHKEHUS N Toka
ye ene P Oro U NoCTosHHOIo P Oka, Bonpockl ycTHOro
UMMYJbCHBIX YCUNUTENEN, LMPPOBYIO CXEMOTEXHUKY, MPUHLMMbI COBECE0BaHMS
NOCTPOEHMNS SNEKTPOHHBLIX YCTPOMCTB HAa OCHOBE MUKPOKOHTPONEPOB U
METOAbl aBTOMAaTU3MPOBAHHOIO NPOEKTUPOBAHMUS SNEKTPOHHbBIX
CTPOWCTB.
MK-2 yerp
dopMynunpyeT TexHM4eckoe 3agaHne Ha pa3paboTKy SMeKTPOHHbIX Kypcosas pabota
YCTPOWCTB U OLIEHNBAET UX NapameTpsbl
MpakTnko-opMeHTUpPOBaHHbIE
3agaHusa
PaboTtaeT ¢ nameputensHbIMM Npubopammn 1 nx nogdbopom npu
opraHusaummn paboyero mecTta.
MpepnaraeT cxeMHble peLleHnst Ha 3NEKTPOHHbIX 3rieMeHTax Maron,
cpeaHen 1 6onbLIOW CTENEHN UHTErpaLUuMn B 3aBUCUMOCTU OT peLlaeMon Bonpochkl ycTHOro
TEXHNYECKON 3aJauu. cobecenoBaHus
YutaeT anekTpuyeckne npuHUmMnmManbHbie CXeMbl, Cogepalime
MK-4 TUNOBLIE 3NEKTPOHHbIE Y3nbl, B TOM YMChe, Ha 6a3e ogHOKPUCTaNbHbIX KypcoBas paboTta
MWKPOKOHTPOJINEPOB.
MpenctaBnsieT OCHOBHbIE BUAbI paboT, CBSAI3aHHbBIX C MOHTaXXOM, [MpaKkTKo-OpNEHTUPOBAHHLIE
NPOBEPKOW, PEMOHTOM U HaNaaKoW TUMOBLIX ANIEMEHTOB ANEKTPOHUKN U 3apaHus
CXEMOTEXHUKHN

5.1.2 Cnucrema v KpUTepmm oLeHNBaHUA

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTI KOMMETEHLMI

LLikana oueHnBaHuA
YcTHoe cobeceioBaHue | MNucbMeHHas paboTa




5 (oTnn4yHO)

MonHbIN, nc4YepnbiBaOLWUN OTBET, SBHO
OEMOHCTPUpYLWMIA rnybokoe NoOHNMaHne
npegmeTa 1 LWMPOKYHO apyanumio B
oueHuBaeMon obnactu. Kputnyeckun,
opuyrMHanbHbIN NOAX04 K MaTepuany.

MonHoe 1 pa3HOCTOPOHHEE PaccMOTPeHUe
BOMPOCOB, CBUAETENbLCTBYOLLEE O
3HauMTeNbHOW camocTosaTenbHON paboTe ¢
NCTOYHMKaMm. KayecTBo MCMOMHEeHUs BCexX
anemMeHTOB paboTbl COOTBETCTBYET
TpeboBaHMsM, cofepxaHne NoSHOCTbIO
COOTBETCTBYET 3afgaHuio. PaboTa npeacraeneHa
B TpeGyemMble CpoKu

4 (xopoLwuo)

OTBET NOMHbINA, OCHOBaHHbINA Ha
npopaboTke Bcex 0bsi3aTenbHbIX
WMCTOYHMKOB

nHdopmaumun. Noaxon k matepuany
OTBETCTBEHHbIN, HO CTaHOAPTHbIN.
OTBeT cTaHOapTHbIN, B LLENIOM
KayecTBEHHbIN, OCHOBaH Ha BCEX
obs3aTenbHbIX

NCTOYHMKax UHpopMaLmu. MpucyTcTByOT
HebonbLune nNpobenbl B 3HAHUSIX UK
HeCyLLEeCTBEHHbIE OLLNOKM.

Pa6oTa BbinonHeHa B COOTBETCTBUM C
3agaHvem. MimetoTcs oTaenbHble
HeCyLLeCTBeHHbIe OLMBKM B paboTe unn B
OoTBeTax Ha NocTaBleHHble BONPOCHI, MOTYT
MMETb MECTO OTCTYNIEHNS OT NpaBun
ohopmIeHnst paboTbl UMN HapYLLEHbI CPOKU
npefocTaBneHns paboThl K 3aluTe

3 (yooBneTBoOpUTENbLHO)

OTBET BOCNPOM3BOAUT B OCHOBHOM TOSbKO
NeKUMOHHble MaTepuanel, 6e3
camMmocTosiTeNnbHOM paboThl €
pekoMeHA0BaHHON NMTepaTypoun.
[JeMoHcTpupyet

noHumaHve npegmeTa B Lenom, 6e3
yrnybnexusa B getanu. NpucyTcTeytoT
CyLLEeCTBEHHbIE OWNOKM unm npobenesl B
3HaHMWAX MO HEKOTOPLIM TEMAM.

OTBET HENOMHbIW, OCHOBAaHHbIV TOMNbKO Ha
NeKUMOHHbIX MaTepuanax. [py noHnmaHum
CYLIHOCTM NpegmeTa B LesfioM —
CyLLeCTBEeHHble oWwnbkn nnu npobensl B
3HaHMAX Cpasy Mo HECKOSbLKUM Temam,
He3HaHue (nyTaHuua) BaKHbIX TEPMUHOB.

3apgaHune BbINONHEHO NOSTHOCTLIO, HO B pa60Te
€CTb OTAEJIbHbl€ CYyWEeCTBEHHbIE owmnbkuy,
NPUCYTCTBYKOT HETOYHOCTU B OTBETAX, nnéo
Ka4eCTBO npencraBlieHns paGOTbI HM3Koe, Nnbo
pa60Ta npeacTtaBlieHa ¢ ono3gaHnem

2 (HeyOooBNETBOPUTESNBLHO)

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomMoLLM 3k3ameHaTopa. HesHaHune
3HAUYUTENBHOWM YaCTW NPUHUMMIMANBHO
BaXXHbIX 3M1IEMEHTOB ANCLUMNIUHBI.
MHorouncneHHsle rpybbie owmoku.
HenoHumaHue 3agaHHOro Bonpoca.
HecnocobHocTb cdhopmynupoBaTh XOTs Obl
oTAenNbHbIE KOHLENUUM OUCUUMIIVHBI.

OTcyTCTBME OOHOTO UM HECKOSbKMX
06s3aTenbHbIX 3NEMEHTOB 3agaHus, NMbo
MHOrOYMCreHHbIe rpyoble owmnbkM B paboTe,
nunbo rpyboe HapyLleHne npaBui opopMIeHus
W CPOKOB NpeacTaBreHns paboTbl.
CogepxaHue paboTbl NOMHOCTLIO He
COOTBETCTBYET 3aaHuto. HecnocobHocTb
OTBETUTb Ha BOMNpoc 6e3 nomoLu
ak3ameHaTopa. [NpeacraBneHne Yyxom paboThbl,
nnaruat, Nnnbo oTkas OT NpeacTaBneHns padoThbl

3auTeHo

O6yuvatownmncsa cBOEBPEMEHHO BbIMOSTHUI U
3awmTNn nabopaTopHble paboThl; OTBETUN
Ha [1Ba BOMpoca M3 Crnimcka BONpocoB Mo
3a4eTy, BO3MOXHO Zlonyckas
HeCyLLeCTBEHHbIE OLINGKM.

He 3auTteHo

Ob6yyatowmincs He BbINONHUA U He 3aLnTun
(BBINOMHMI U 3aLUUTUI YACTUYHO)
nabopaTopHble paboThbl.

Mpwn oTBETE Ha BOMPOCHI Asl 3a4eTa
[OMYyCTUI CYLLECTBEHHbIE OLUNBKN.

5.2 TunoBble KOHTPONbHbIE 3a4aHUSA TN UHble MaTepuanbl, Heo6XxoAuMbIe ANsl OLeHKU 3HaHUMN, YMEHUN,
HaBbIKOB U (UNK) ONbITa AEATENIbHOCTU
5.2.1 NepeyeHb KOHTPONbHbIX BONPOCOB

Ne n/n |

®opMynMPOBKM BOMNPOCOB

Kypc 3

ycunutens

Knaccmcbmxauml 06paTHbIX cBs3en B ycunutenax n nx JencTBme Ha OCHOBHbIE napameTpbl

2 Yeunutens nepemMeHHOro HanpaxXeHua Ha 6VIHOJ'IF|pHOM TpaH3NCTOpe No CXxeme C obwum SAMUTTEPOM




TeMHepaTypHaﬂ KOMneHcauuna pa6oqe|71 TOYKM TPAH3NCTOpPaA B CXeMe yCUnmtend nepemMeHHoro

3 HanpsKeHns

4 Ycunutens NepeMeHHOro HanpsbkeHUs Ha BUNoNAPHOM TPaH3MCTOPE NO CXeMe C 0BLLMM
KONMNEKTOPOM (SMUTTEPHbLIA NOBTOPUTEND)

5 MpuHUMN paboTbl AnddepeHLManbLHOTO YCUNUTENS,, CAMMETPUYHBIE PEXMM BKIOYEHUS NO BXOZY U
BbIXOAYy

6 BapuaHTbl acummeTpnyHOro BkNoYeHUsa anddepeHumanbHOro yeunurenst

7 OCHOBHbIE XapaKTepUCTUKN N CXEeMbI BKITFOYEHUS ONepaunoHHbIX YCUnutenemn

8 KomneHcaumnoHHbI cTabunmnaatop HanpsiKeHnst

9 MpuHUKMN paboTbl aBTOreHepaTopa, OCHOBHbIE CXEMbI

10 Cxema u npuHumn pa(?on:l YyCUnMTENs MOLLHOCTM C TpaHCAOPMaTOPHbIM BbIXOLOM B JIMHENHOM
pexunme, OAHOTAKTHLIN yCUnUTENb

11 Cxema 1 npyHUmMn paboTbl ABYXTAKTHOIO YCUIMTENS MOLLHOCTM C TPaHCOPMaTOPHbIM BbIXO4O0M

12 Cxema n I'IpVIHLWII'vaaGOTbI BecTpaHCchHOpPMaTOPHOro YCUMTENSt MOLWHOCTH, MPUMEHEHNE
KOMMNneMeHTapHOW napbl TPaH31CTOPOB

13 KntoueBoi pexunm paboTbl BUNoNspHOro TpaHancTopa

14 BpeMeHHbIe XxapaKTepUCTMKK KIIOYEBOTO pexnma paboTbl OMnonsapHoro TpaHsucTopa, anoa LWoTtkm

15 KntoueBon pexmm paboTbl MONEBOro TpaH3nMcTopa

16 PaboTa kno4eBoro kackaga Ha peakTUBHYO (MHAYKTUBHYIO) Harpysky

17 Cxema 1 npuHumn pabotel Tpurrepa LLmnTTa, 06pasoBaHne amnnMTygHOM XapakTePUCTUKM B BUAE
netnu Mnctepesuca

18 Cxema 1 npuHumMn paboTkbl aBToKONEBaTENBHOrO MynbTUBMOpPaTOpa Ha BUNONSAPHBIX TPaH3UCTOpax

19 Anrebpa nornkun, OyHKUMOHaNbHO NOSHbIA Habop

20 MpocTeniwmre ToxaecTBa anredpbl Norvku, ToxaecTsa ge MopraHa (normyeckasi cxema ans 0gHoro
N3 TOXOECTB)

21 Wrpwux Weddepa n ctpenka MNMupca, pyHKUMOHANBHO NOMHLIM HABOP Ha MX OCHOBE (flornyeckne
CXEeMbl ANs KOHBIOHKLNW, AN3BIOHKLMPWY 1 nHBEpcun B 6asuce wrtpuxa Leddepa)

22 PyHKUMA HEPABHO3HAYHOCTK, NOSHLIN AelwmdpaTtop (nornyeckasi cxema)

23 BasoBble yHKUMKM Anst 06pa3oBaHua cepuit MHTErpanbHbIX 3N1IEMEHTOB

24 RS-Ttpurrep (normnyeckasi cxema), D-tpurrep, T-Tpurrep, npsimoe npumeHeHne RS-tpurrepa npwm
ncknioveHnn gpebesra KOHTaAKTOB (cxema)

25 CueTtunk Ha D-Tpurrepax

26 Peructp Ha D-Tpurrepax, obnactu npumeHeHus

27 dusmyeckas n normyeckas opraHusaLus 3anoMUHaOLLKMX YCTPONCTB

28 Knaccudmkaums n npuHumnbl paboTbl 3anoMyMHaloLWmnX YCTPOUCTB

Kypc 4

29 O6Lwas knaccmdmKaums MIUKPOMPOLLECCOPOB M MUKPOKOHTPOINEPOB, X OCHOBHbIE NapameTpbl

30 CTpyKTypa npoueccopa; MUKpoornepaLms, MUKpOKOMaHda, MMKponporpaMmma, MallnHHasi kKomaHga v
nporpaMmMa B MalLMHHbIX KOAax

31 CT1pykTypa mukponpoLeccopa ¢oH HemmaHOBCKOro Tuna, Ha3HayeHue afieMeHTOB.

32 MoHATME «WKMHaY, NPUHLMN LWWMHHOW OpraHn3aumm Mukponpoueccopa

33 Cuctembl komaHg anst RISC u SISC mukponpoueccopos.

34 HavanbHbI 3anyck MyMkponpoLeccopa, anropuTMbl BHYTPEHHMX LIMKITOB

35 MeToabl afpecaumu: perucTposas, HemocpeAcTBeHHas, NPSMas, KOCBEHHasA 1 CTeKoBas; Npumeps!
KOMaHA C pasnuyHoun agpecaumen.

36 TabnuyHble MeToabl pelleHus 3agad Ha 6ase NM3Y, TabnuyHbIN Npoueccop

37 MporpammupoBanue MM3Y, PM3Y, dnew-MN3Y, npuHumnsl paboTbl NporpaMmmaTopoB

38 Jlornyeckas n pusmyeckas opraHmsaumns 3anoMmuHaoLWmnx yCTPOUCTB

39 CTpyKkTypHasi cxema MUKPOKOHTpornepa ¢ [apBapackon apXuTEKTypol u cmeluaHHoro tuna (x51),
Ha3HayeHue 91eMeHTOB, NpenmMyLLecTsa (M3NYEeCKOro pasaeneHns NnaMmsaT NporpaMmm 1 AaHHbIX

40 BHyTpeHHVIVIvl/IHTevpd)eVIC CUCTEMbI 3aMOMMNHAKLLNX YCTPONCTB, CTPaHWYHasi opraHmM3auus,
PErnCTPOBbIV gain, NCNoSb30BaHMEe HE3aBUCUMbIX DaHKOB NaMsiTu.
MpencraBneHne uncen n 4eNCTBUS C NnaBarowen 1 QPUKCMPOBAHHOM 3anAaTon, MaHTUCCa U

41 nopsiAoK, HOPManM3oBaHHas MaHTUCCa, anropMTMbl HOpManu3auMm MaHTUCChI, anropUTMbI
obcnyxmBaHus nopsaka.

42 [IBOMYHO-gecaATUYHasA cucTtema CUMCINEHNS, KOpPeKUns pedynbTata B ABOMYHO-0ECATUYHOM KOAe€.

43 Onepauusi CrnoXxeHusi, anropuTM CrioXXeHUs B NPOM3BOIIbHOM cdhopmarte

44 Onepauusi BblMMTaHMSA B MIHBEPCHOM WM OOMOMHUTENBHOM KoAe, NpeAcTaBeHne oTpulaTesnbHbIX

yucern, 4enNCcTBUsi CO 3HAKOBbIM pas3psaaom, anre6paw4e0|<oe CIOXeHune.




Obwwnn NPUHUNN YMHOXEHUA B OBOUYHOW cucTeme, pa3paaHOCTb Npoun3BeneHnsa, yMHOXeHune

45 METOA0M MPSIMOro CROXeHUs (anroputm).

46 YMHOXeHNe METOAOM HYaCTUYHbIX NPOU3BEAEHNA, onepaLnn cABuUra U aHanusa paspsiioB
(anropuTtm).

47 OOWun NpUHUMN AeNeHNst B ABOMYHONM CUCTEME, AefeHne MeToA0M NocneaoBaTenbHOro Bbl4MTaHMS
npv yCTaHOBIIEHHOM (bopMaTe 4acTHOro (anroputm).

48 MapannenbHbI 1 NocnegoBaTenbHbIA NPUHLMNBLI 0OMeHa MHAOPMaLMEN, OCHOBHbIE

XapaKTepucTukn nopToB.

49 O6MeH AaHHBIMM B CUHXPOHHOM pexume Mog ynpassieHMem nporpammbi

50 O6GMeH gaHHbIMU B pexrMe npepbiBaHus, knaccudukaums npepbiBaHnii

51 UHTepdelic cerMeHTHOro CMMBOSBLHOMO MHAUKaTopa (anropuTM, OyHKLMOHaNbHas cxema).

BHYTpeHHVIe M BHELWHNe cpeacTBa aHanoroBbiX NOPTOB MUKPOKOHTPOMNEepa, TMnoBblie

52 XapakTepucTukn BCTpoeHHbIX ALIM v LIATT MyukpokoHTponnepa

MogkntodeHne obopyanoBaHus k LIAIT MUKPOKOHTpOIiEpa Ha OCHOBE LLUMPOTHO-UMMYbCHOW
MoZynsaumn

53

54 MoagkntodeHne BHELWHUX nHTerpanbHbix cxem AL n LIAIM kK nopTam MUKpOKOHTponnepa

OcHOBHbIe aTanbl co3aaHus MUKponpouecCopHOro yCTpOVICTBa, npumMepbl NCNoJbii30BaHUA CpeacTB
nogaep>XKn NpoeKkTupoBaHUA

55

OcHoBHble nporpammbl CAMP 4nsi NpoeKTUPOBaHWS 3MEKTPOHMKM U NPOrpaMmmupyemMor
CXEMOTEXHMKM

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 YcnoBus gonycka oby4arolierocsi K NpOMeXXyTOYHOM aTTecTalum v nopsiAok NMKBUAaLMmM akageMm4ecKkomn
3a[0MmMKEeHHOCTH

MpoBeaeHe NPOMEXYTOYHOI aTTeCTaLMN PErNamMeEHTUPOBAHO JTIOKalNbHbIM HOPMaTUBHbLIM akTom CM6IrYMNTA
«lMonoxeHne 0 NpoBeAEHNM TEKYLLLETO KOHTPOIIS YCNEeBaeMOCTU U NPOMEXYTOYHON aTTecTtaumm obyyaroLwmxca»

5.3.2 ®opma npoBeaeHUs1 NPOMEXYTOYHOM aTTecTauMm nNo AUcCUmnIIMHe

YcTHas + lMNucbmeHHas KomMnbloTepHOE TECTMPOBaHNE NHas

5.3.3 Ocob6eHHOCTH NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum nNo ANCLUUNIINHe

Mpu NnpoBeaeHUN 3a4eTa M 3K3aMeHa, BpeMsl, OTBOAVMOE Ha NOAroTOBKY K OTBETY, cocTaBnseT He Gonee 40
MUH. [INg BbINOMHEHMS NpaKkTUYeckoro 3agaHus obyyatoLemycs npeaoctasnseTca Heobxoaumas cnpaBodHas
nHcpopmauus. [ns 3ao4Hoi popMbl 0BYYEHUS B TEYEHNE CEMECTpa 0ByYatoLMecs BbINOMHAOT KOHTPOMbHYO paboTy.

6. YYHEBHO-METOAMYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNIUHBI
6.1 YuebHasa nutepatypa

ABTOp 3arnaswve | M3gaTtenbcTBo | [oa nspaHna | Ccbinka
6.1.1 OcHoBHas y4yebHas nutepartypa
Opnoea, M. H., CxeMoTexHUKa Mocksa: Vagartenbckuii http://www.iprbooksh

2016

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




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

Xygpopoxkos, O. B. TexHuka. CxeMoTexHUKa U OpeHbypr: OpeH6yprf:K”” op.ru/61377.html
NPOrpaMMMUpOBaHMe rocyapCTBEHHbIN 2016

yHuBepcuteT, 96C ACB

Bonosuu I'. U. CXxemMOoTeXHMKa aHanoroBbIX Caparos: http://www.iprbooksh
M aHanoro-undgpoBbIX Hpocbo6ppa3o§aHMe 2017 op.ru/64066.html
3NEKTPOHHbIX YCTPONCTB

6.1.2 lononHuTenbHasa y4ebHasa nutepartypa

Kpaseu, A. B. Y4yebHoe nocobue no Kypcy PocTos-Ha-[loHy, http://www.iprbooksh
«CxeMoTexHuKa aHanoroBbIx TaraHpor: N3gatenscteo 2018 op.ru/87501.html
ANEKTPOHHbIX yCTpOVICTB» KOxHoro q;ep‘epaanoro

yHMBepcuTeTa

LWapeHko A. A. CxemoTexHuka. http://publish.sutd.ru/
CamocTodaTensHas 1 Cho.: CrierynTtg 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 MNepe4veHb NULEH3UOHHOIO U CBOGOAHO pacnpoCTPaHAEeMOro NpPorpaMmMHoOro o6ecneyeHus
Microsoft Windows
Atmel Studio
DosBox
Far
kiCad
Microsoft Office Standart Russian Open No Level Academic
Microsoft Windows
Adobe Photoshop
MATLAB

JnueHsnoHHbIn naket MO Multisim

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HeO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsimHe

AyanTtopus OcHalueHne

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

MynbTumeagunHoe obopynoBaHue, KOMMNbIOTEPHAS TEXHMKA C BO3MOXHOCTbBIO NOAKITOYEHNS K
KomnbtoTepHbil knacc | cetn «IHTepHeT» 1 obecneveHnemM 4oCTyna B 3NEKTPOHHYI0 MH(POPMaLIMOHHO-
obpasoBaTenbHyto cpeay
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