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1. LUenn ocBOEHNS AUCLUMINHBI

3anayamu Kypca SIBNsSieTCsl U3ydeHne MeTodoB aHanmaa nu pacyeTa NMHEHbIX U HeNMHEHbIX
ANEeKTPUYECKMX Lienei Npy pasnmnyHbIX BXOOHbIX BO3AEACTBUSIX; (PU3NYECKUX NMPUHLIMMNOB OEeNCTBUS,
XapakTepucTuk, Mmogener u oCoBeHHOCTEN UCMONb30BaHUS B SNEKTPOHHBIX LIEMSX OCHOBHbIX TUMOB
aKTMBHbIX NPUOOPOB; METOOOB pacyeTa NepexodHbIX MPOLLECCOB B SNEKTPUYECKMX LiensiX; MPUHLMNOB
MOCTPOEHNS 1 OCHOB aHanv3a aHasoroBbiX U

LMGOPOBBIX NEKTPOHHbBIX CXEM U (PYHKLMOHANBHBIX Y3/10B PaAMO3NEKTPOHHOR annaparypbl, a Takxe
nonyyeHme 6a30BbIX 3HAHWIA, KOTOPblE HEOOXOAMMbI A5 NOCNEAyoWe NPOGECCNOHANTBHOW
LEATENbHOCTH.

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas aucuunnnHa BkntodeHa B pasaen " b3.0B.6 MNpodeccrnoHanbHbIA" OCHOBHOM
obpaszoBatenbHoi nporpammbl 011800.62 Pagnodmanka n 0THOCUTCS K AMCLUMNANUHAM NO BbIGOpY.
OcBaviBaeTcs Ha 4 Kypce, 7 ceMecTp.

Llenbto Kypca SBnseTcs n3ydyeHvme npuHUMnoB nocTpoeHns N oyHKUNOHNPOBaHUS LMPOBbIX U
aHanoroBbiX yCTp0I7ICTB. an/IBe,D,eHbI crnocobbl MaTeMaTn4yeckoro onucaHms nx pa60Tb|, a Takxe
OCHOBbI aHannm3a n CMHTE3a Paano3JIEKTPOHHbIX YCTpOVICTB C 3a4aHHbIMAN TEXHNYECKNMN
XapakTepuctmnkamu.

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

PacwmncpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUN

OK-10 CNOCOBHOCTBLIO CAMOCTOATENBHO NPUOBPETaTh HOBbLIE 3HAHNS,
(0bLweKynbTypHbIE NCNONb3ys COBPEMEHHbIE 0Opa3oBaTebHbIE U
KoMneTeHuunn) NHJOOPMAaLIMOHHbIE TEXHONOrNU

CNoCOBHOCTBIO K OBNafeHnto 6a3oBbiMM 3HAHUSIMK B 06n1acTu
OK-14 NHJPOPMAaTMKN U COBPEMEHHbIX MHPOPMALMOHHBIX TEXHONOTUIA,
(0blWeKyNbTypHbIE NporpamMMHbIMU CPeaCcTBaMM U HaBblikaMu paboTbl B
KOMMNeTeHuunm) KOMMbIOTEPHBIX CETSIX, NCMONb30BaHNI0 6a3 faHHbIX 1 PeCypCoB

NHTepHeT
OK-8 CNOCOBHOCTLIO K OBNafeHnto 6a3oBbiMM 3HaHMSAMK B 06nactu
(0bLweKyNnbTypHbIE MareMaTukn N eCTeCTBEHHbIX HayK, UX UCNOMb30BaHUIO B
KoMMeTeHuunn) npogoeccnoHanbHoOm OeaTenbHOCTH
MK-1 CNocOBHOCTBIO MCMONIb30BaTh 6a30Bble TEOPETUYECKNE 3HAHUSA
(npodpbeccmoHanbHble (B TOM Yucne no gucumniavHam npopunnaaunn) onsa peweHns
KOMMNeTeHuunm) npodpeccrnoHanbHbIX 3a0a4
MK-2 CNOCOBHOCTBIO NPUMEHSTL Ha NpakTnke 6a3oBble
(MpodpeccmonantHbie n OcpeCCI/IOHaﬂbEble HaBblKM '
KoMMeTeHuunn) P
MK-3 CMOCOBHOCTBIO NOHMMATb NPUHLMMBI PaboTbl 1 MeToAab
(NMpodpeccmoHanbHble aKcnnyarauum COBPEMEHHOW Paanos1IeKTPOHHOW 1 ONTUYECKOM
KOMMNeTeHuunm) annaparypbl 1 0bopyaoBaHuMs

B pe3ynbtaTe 0CBOEHUS OUCUUMANHbI CTYOEHT:
1. DONXEH 3HaThb:
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OCHOBHbIE MPUHLUMWMbI MOCTPOEHNS COBPEMEHHbBIX MUKPONEKTPOHHbIX YCTPOWCTB.
2. DONTXEH yMeTb:

MpoekTnpoBaTth LUPPOBLIE YCTPOWCTBA, MNONMb3YSICb COBPEMEHHBIMU METOAAMU ONUCAHNS NOLOOHbBIX
YCTPOWCTB.

3. 0ONXEeH BnageTb:
Hasbikamy paboTbl B cMcTeMax rpadon4eckoro nporpaMMmpoBaHms.
4. nONXeH OEeMOHCTPMPOBaTbL CMOCOOHOCTb M FTOTOBHOCTb:

CaMoCTOoATEeNbHO NPOEKTUPOBATL 1 Peann3oBbiBaTh PaANOTEXHNYECKME YCTPOMCTBA HA OCHOBE
MUKPO3NEKTPOHHbIX KOMMOHEHTOB.

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOAyns
Obwas Tpya0eEMKOCTb AUCLMIMIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AUCUUNANHBI 3a4€eT B 7 CEMECTpE.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6anno., 13 HMX Tekywas pabota oueHusaetcs B 50
6annos, utorosasi doopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYecTBO ANs Aonycka K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLUNNINHE/ MOAYIO
TemaTnyeckum nnaH oUCUUNAUHBI/MOAYNA

Buabl un yachol

ayauTopHom paboTbl,
Paspen ¥ P P

et T o) Texyume chopMbl
N .D.I/II(\:’IL(I.)I/'IIJ‘I'IyJ"I.II/;I'HbI/ CeMecTplemectpa (B wacax) KOHTpONSA
neKu““nPaKT"‘lecmena6opaTopr|e
3aHATUA pa60TbI

Tema 1. LUngoposas
9NEKTPOHMKA.
1.
OCHOBHbIE MOHATUS. 7 1 2 0 0
CucteMbl cynucneHus.

Tema 2. KogmposaHue

nHdpopmauum.

2. |BbinonHeHue 7 2 2 0 0

apugmeTn4eckunx

onepauui.

Tema 3. OcHosbl
anrebpbl NOrMKW.

3. BbinonHeHne / 3 2 0 0

NOrnyeckunx onepavnm

Tema 4. Cnocobbl
4. [3anucu goyHKLNiA 7 4 2 0 0
anrebpbl-noruku.
Tema 5. CuHTtes

5. [nornyeckoro 7 5 2 0 4
yCTponcTBea
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Buabl n yachbl
ayauTopHOM paboThbl,

Pasnen
Hepens UX TPYAOEMKOCTb Tekywme coopmbli
N ‘D'"Kn"(")""mv;”b'/ Cemectp cemecTpa (B yacax) ‘{(ompﬁmp
ay Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI

Tema 6. MuHMmM3aums
6. |[dyHKLMIA 7 6 2 0 8

anrebpbl-Norvkm

Tema 7.
e AsTOMaTU3MpPOBaHHASA v v 5 0 0

MUHUMN3aUUS GOYHKLIMIA
anredpbl-Norvkm

Tema 8.
DYyHKUNOHANbHO

8. nonHas cucrema / 8 2 0 4

NOrNYECKMX 3NTIEMEHTOB

Tema 9.
KombuHaunoHHbIe

9. norn4yeckme ’ ° 2 0 12

ycTpoicTtea. Tpurrepsbi.

Tema 10. Y3nbl
nocnenoBartenbHOCTHbIX

10. NIOrMYECKMX YCTPOWCTB. / 10 2 0 4

PerncTpsbl

Tema 11. Y3nbl
nocnenoBaTenbHOCTHbIX
11. o
NOrMYEeCKMX YCTPOMNCTB. 7 11 2 0 4
CueTymkun.

Tema 12.
[Mporpammupyemble
12.|aHanoroBble 7 12 2 0 0
WHTErpanbHble CXEMbI
(MANC)

Tema . UTorosas 3avert
doopma KOHTpons / 0 0 0

NToro 24 0 36

4.2 CopepxaHvue oUCLUNMUHbBI
Tema 1. Llucpposasi anekTpoHmka. OCHOBHbIe NOHATUA. CUCTEMbI CYUMCNIEHMUSI.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

[MprHLMMbI NOCTPOEHNS CUCTEM CHUCNIEHNS HEMO3ULIMOHHbBIE CUCTEMBI CYUCTEHUS 1O3ULIMOHHbIE
cucTeMbl cHucneHns. MNMprmMepbl NO3ULIMOHHBIX CUCTEM cHMCneHns. [NpeactasneHne yucen B
MNO3UNLMOHHbIX CUCTEMAX cyncneHus. CUCTEMbl CYUCNEHUS, NCNONb3YEMbIE B LLUGOPOBbIX
ycTporictBax. [MpeobpasoBaHne Yncen N3 0AHON CUCTEMbI CHACNEHUS B APYTYIO.

Tema 2. KoguposaHue nHcpopmauuun. BoinonHeHne apucpmetnyeckux onepauum.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

KoaunpoBaHuve yncen B ABOMYHOM CMCTEME CYMCNEHNS. [JONONHNTENBHbIA OBOVYHBIA KOA,.
J1BOMYHO-OECATNYHOE NPeLCcTaBNEHME Yicna. BeinonHeHe apumMeTnyecknx onepawuuii B
LUMgopoBbIX cnuctemax. Onepaunii cnoxeHus-BolunTaHns. Onepaumnini yMHOXEHUS-AENEHNS.
ApudpmeTnyeckre onepaunn Han ABOMYHO-AECATUYHBIMU LMcppamm.

Tema 3. OcHOBbI anre6pbl N1OrMkKuU. BoinonHeHWe NorMyeckux onepaum

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

KETPOHHBH
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Nornyeckme KOHCTaHTbl U NepeMeHHble. Onepaunn bynesoit anrebpbl. Onepauunn bynesol
anrebpbl. AnemeHTapHble norndyeckne onepaumm. OCHOBHbIE aKCMOMbI U 3aKOHbI anrebpbl-noruku.
MonHbIA HABOP NOrMYECKUX GOYHKLIWIA.

Tema 4. Cnoco6bl 3anucu hyHKLMIA anrebpbi-noruku.
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

CnoBecHoe onucaHune ®AJ1. Onucarne PAJ1 B Buae tabnuubl nctuHHocTn. OnncaHue PAJ1 B BUIe
anrebpanyeckoro BblpaxeHus. OnncaHme PAJT B BUOe nocnenoBaTeflbHOCTM OECATUYHbIX YNCET.
Kybuyeckune komnnekcoi.

Tema 5. CUHTE3 NOrnyecKkoro ycTpomcrea
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

CtaHaapTbl Ha 0603HAYEHNS YCNOBHbIE rpadnyeckue aneMeHToB Lmdposbix cxeM. Obo3HayveHve
BbIBOOOB NIOrM4eCKnX anemeHToB. basosble nornyeckue anemeHTol. Hanbonee pacnpoctpaHeHHble
nornyeckue anemeHTbl. CUHTE3 Norn4yeckoro ycTponcTea. llepexon oT Nornyeckom cxembl K
NOrMYeCcKon qOyHKLMN.

naboparopHas pabora (4 4aca(oB)):

NabopartopHas pabota 1. 3HakomcTBO ¢ LabVIEW 1 obpazosartensHoi nnatdopmoit ELVIS [+
CuvHTe3 nornyeckoro yctporctea. lepexon 0T NOrmyeckom CXembl K NOrMYeCcKom qoyHKLNN.

Tema 6. MUHMMM3auma PyHKLUA anrebpbl-Normku
JNeKuMoHHoe 3aHsiTne (2 4aca(oB)):

DYHKUNOHANbHO NONHas cucTeMa nornyecknx aneMeHToB. [NpuHUUN 4BONCTBEHHOCTH.
DYHKUMOHANBHO NOMHbIA 6a3MC NOrM4ecknx anemMeHToB. MuHUMmn3aums yHKUMM anrebpbl NOruku.
MuHumnzaums ®AJ1 npu nomowm Kybudecknx npeacrasneHmin. Munnmmnsauns ®AJ ¢
ncnonb3oBaHnem kapT Beitya. CMHTE3 NOMMYECKNX CXEM B 3a1aHHOM 6asnce Nornyeckmx
anemMeHToB. MMHUMMN3aLmMs HepoonpeaeneHHon OyHKLMN anrebpbl NOrmku

naboparopHas pabora (8 yaca(oB)):

NabopaTtopHas paboTa 2. Peannsaumnst MUHUMaNbHOW ON3BIOKTUBHOWM M MUHMMASIbHOM
KOHbIOHKTVMBHOM HOpMasbHbIX OOpM B BUAE NOrnmyeckoro yctpoicTea. JlabopaTtopHas pabota 3.
CVvHTE3 onTMManbHoM CXxeMbl KOMOMHALIOHHOMO OFMYECKOro YCTPOMCTBA.

Tema 7. ABTOMaTM3NpOBaHHasi MUHUMM3aUUS PYHKLMIA anrebpbl-nornkn
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

AnroputMmbl ons asTtomatnamposaHHoin MuHumnsaunsa ®AJ1. Meton KeaHa-MakKnacku. Anroputm
ESPRESSO.

Tema 8. DYHKLUMNOHANBbHO MNOJIHasi CUCTEMA NNOTMYECKUX 3/IEMEHTOB
JNleKLMoOHHOoe 3aHsiTne (2 4yaca(oB)):

MpuHLUMN OBOACTBEHHOCTW. DPYHKUMOHANBHO NOMHAs CUCTEMA NIOTMYECKUX 9NeMeHToB. CMHTE3
NOTNYECKUX CXEM B 3a4aHHOM Ha3uce NOrmYeckux SNeMEHTOB.

naboparopHas pabora (4 4aca(oB)):

NabopatopHas paboTa 4. Co3naHne Norm4eckoin cxembl B 3agaHHOM 6asmnce Normyeckmx
3/1EMEHTOB.

Tema 9. KoM6MHaLMOHHbIE NNOrMYyeckmue ycTponcTea. Tpurrepbl.
NeKLuMoHHOe 3aHsiThe (2 yaca(os)):

MpocTtenwun Tpurrep. Knaccudgpukauus tpurrepos. OgHocTyneH4yatble Tpurrepbl. ACUHXPOHHbIV
RS-tpurrep. CuHxpoHHbin RS?Tpurrep. D-tpurrep. IByxcTyneH4atble Tpurrepbl. T-Tpurrep.
JK-Tpurrep. Tpurrepbl ¢ AMHAMUYECKM YyNPaBEHNEM.

naboparopHas pabora (12 yaca(oB)):

DyYHKUMOHANbHbIE Y3Nbl KOMBUHALIMOHHbIX TOrM4yecknx ycTpoicTs. JlabopaTopHas paborta 5.
MynbTunnekcop n aemynbtunnekcop. JlabopatopHas pabota 6. LindopoBoit komnapatop
YeTbipEXpaspsaaHbIX ABOMYHbIX CnoB. JTabopatopHas pabota 7. CnuHTEe3 cxeMbl Npeobpa3oBartens
Koga.

Tema 10. Y3nbl nocnenoBatefibHOCTHbIX IOrMYeCKUX YCTPOUCTB. Peructpsl

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):
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MapannenbHbin perncTp. Casuratowmin perucTp.
naboparopHas pabora (4 4aca(oB)):

NabopatopHas paboTta 8. CUHTE3 CXEMbI YHUBEPCANIbHOTO PErncTpa B cUcTeMe rpadomyeckoro
nporpammmpoBaHus LabVIEW un eé peannzauuna Ha DE FPGA Board.

Tema 11. Y3nbl nocnepnoBartesibHOCTHbIX IOrMYeCKUX YCTPONCTB. CUeTUMKN.

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

Knaccudomkaumns cyetynkos. [BonyHble cHeTYNKN. PeBepcuBHble cHETYNKN. CHETHUKM C
napannenbHbiM NepeHocoM. [1BONYHO-KOANPOBAHHBLIE CHETYUKMN.

naboparopHas pabora (4 4aca(oB)):

NabopaTtopHas paboTta 9. CMHTE3 CXeMbl ABONYHO-AECATUYHOMO CHETYMKA B CMCTEME rpadony4eckoro
nporpammmnposaHusa LabVIEW un eé peannzauuna Ha DE FPGA Board.

Tema 12. NMporpaMmMmupyeMbie aHanoroeble UHTerpanbHble cxembl (MAUC)

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

[Mporpammumpyemblie aHanorosble cxeMmbl Anadigm. INpoekTbl, NpuMepbl MPUMEHEHUS.

4.3 CTpyKTypa u cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Buabi
N Pasnen Cemecto| HeRens | camoctosirensHoit TpyaoemkocTh 3?«%“3:'0;?:;'2323
AucumnnuHbl pcemecrpa pa6oTbl (B yacax) 260TbI
CTYOEHTOB P
Tema 1. Un Bas
aﬁeI?TpoHMKCgpo ? lNpopaborka
1. OCHOBHbIE MOHSTHSI. 7 1 :gl;gma:ﬁgro 2 YCTHbI onpoc.
Cuctembl cuncneHus. P '
Tema 2. KogmposaHue
MHCpopMaLMK. MpopaboTka
2. |BbinonHeHue 7 2  [neKuMoHHOro 2 YCTHbI onpoc.
apugmMeTn4eckmnx martepuana.
onepaumnin.
Tema 3. OcHoBbI
ema 3. Oco MNpopaboTka
anredpbl NOruKu. N
3. BLiNoNHEHMe 7 3  |neKkuMoHHOro 2 YCTHbI onpoc.
FIOFMYECKMX OMepaLinil Marepuana.
Tema 4. Cnocobbl MpopaboTtka y
4. |3anucu oyHKUNiA 7 4  [NeKUMOHHOro 2 Q#::“gen"':'g”
anredpbl-Norvku. mMaTepuana. poc.
Tema 5. CuHTe3 MpopaboTka
5. [nornyeckoro 7 5  |[nekumoHHoro 2 YCTHbI onpoc.
ycTpoucTsea marepwuana.
CamocTtoaTtenbHag
Tema 6. MuHnMnzaumns o
6 q)eyHaKL?mm sau v 6 paboTta Hapg 8 McbMEeHHbIN
' nabopatopHbIMU oTyet
nrebpbl-nornkn
anreGpei-no paboTamu.
Tema 7.
ABTOMaTN3MPOBAHHAS MNpopaGotka HomawHas
7- |MaHIMU3ALNS CDYHKLNIA 7 7 |neKuMoHHOro 2 KOHTpO/bHast
anrebpbl-noruku Marepuana. pabora.
Tema 8. CamocTtoaTtenbHag
8 DYHKUNOHaNbHO v 8 paboTa Hapg 4 [McbMeHHbIN
" [nonHas cuctema nabopaTtopHbIMU oTyeT
NOrNYECKNX SNEMEHTOB paboTamu.
PerncrpaumnoHHblii Homep 6113217 DAEKTPOHHEH
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 9. CamocToaTenbHas
9 KomMbuHaLMoHHbIe v 9 paboTta Hapg 12 [MncbMeHHbIN
" |Inornyeckune nabopaTtopHbIMK oTyeT
yCTponcTtea. Tpurreps. paboTamu.
Tema 10. Y3anbl CamocTosTenbHag
10 [ToCnenoBaTenbHOCTHbIX| - 10 paboTta Han 4 IMnCbMEHHbI
‘Inornyeckmx yCcTpomncTs. nabopaTtopHbIMU oTyeT
Peructpsl paboTtamu.
Tema 11. Yanol CamocToaTenbHas
11 [nocnepoBatenbHOCTHLIX | 11 paboTta Hapg 4 [MnCbMeHHbIN
‘Inornyeckumx yCTpomncTs. nabopaTtopHbIMU oTyeT
CyeTunkn. pabotamu.
Tema 12. MpopaboTtka
[MporpamMmmupyemble NeKUnoHHOro o
12.|aHanorosble 7 12 |maTtepuana. 4 QTMH%'?MGHH"M
NHTErpanbHble CXeMbl Pabota c '
(MANC) nnTepaTypon.
NTtoro 48

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

MHTepakTBHbIE NEKLIMOHHbIE 3aHSATUS. BbinonHeHne nabopaTtopHbix pabot. PaboTta ¢ nutepatypoli ¢
nounckom B cetn INTERNET.

6. OLeHOYHble CpeacTBa OJis TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs1 GUCLUMNIMHBbI U y4yebHO-MeToauueckoe obecneueHne
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. Llucbposas anekTpoHnKa. OCHOBHblIe NOHATUA. CUCTEMbI CUUCNIEHMS.
YCTHbI 0NpoC. , IpYMepPHble BOMPOCHI:
YCTHbI ONPOC Ha nekuunmn.
Tema 2. KoaupoBaHue uHdopmauumu. BeinonHeHne apucpmetTmyeckux onepauun.
YCTHbI onpoc. , NpYMepHble BONPOCHI:
YCTHbIA ONpocC Ha nekuunu.
Tema 3. OcHoBbI anrebpbl NOrMku. BoinonHeHMe normyeckux onepawuum
YCTHbI ONpoC. , IpYMEpPHble BOMPOCHI:
YCTHbI ONPOC Ha nekuumn.
Tema 4. Cnoco6bl 3anucy hyHKLMIA anrebpbi-noruku.
MucbMEHHBIV 6L, 0NPOC. , NPUMEPHbIE BOMPOCHI:
PeweHne npumepos Ha nekumu.
Tema 5. CuHTE3 NnOrmyecKkoro ycTpomcrea
YCTHbI oNpoc. , NpUMEepPHbIE BOMPOCHI:
YCTHbI ONPOC Ha nekuunmn.
Tema 6. MMHUMM3aUMA PYHKLUA anre6pbl-IOrMKu
[MMCbMeHHbI OTHEeT , MPUMEpPHbIE BOMPOCHI:
OTty4eT 0 BbiNONHeHN nabopaTopHol paboThl.
Tema 7. ABTOMaTU3MpOBaHHAA MMHUMU3aUMs (PYHKLUIA anrebpbl-norukm
JomawHsa KOHTponbHag pabota. , NpMMepPHbIE BOMPOCHI:

PernctpaumoHHbin Homep 6113217
CtpaHnua 8 ns 13.
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PelwweHne KOHTPONbHbIX NPUMEPOB AOMa.

Tema 8. DYHKUUOHANbHO NONHasi cUCTEMA NIOrMYECKUX 3/1IeMEeHTOB
[MMCbMEHHbIV OTHET , MPUMEPHbIE BOMPOCHI:

OTy4eT 0 BbiNONHeHUN nabopaTopHo paboTol.

Tema 9. KoM6MHaLMOHHbIE NOrMyeckmne yCTponcTea. Tpurrepbl.
[MCbMeHHbI OTHET , MPUMEpPHbIE BOMPOCHI:

OTty4eT 0 BbiNONHEHUN nabopaTopHoOl paboThl.

Tema 10. Y3nbl nocnenoBaTeflbHOCTHbIX JIOrM4ECKUX YCTPOMUCTB. Perncrpal
[MNCbMEHHbIV OTYET , NPUMEPHbIE BOMPOCHI:

OT4eT 0 BbINONHEHUN nabopaTopHoi paboTol.

Tema 11. Y3nbl nocnepnoBaTtefibHOCTHbIX TIOrMYECKUX YCTPOMCTB. CUeTUUKM.
[MMCbMEHHbIV OTHET , MPUMEpPHbIE BOMPOCHI:

OT4eT 0 BbINONHEHWM nabopatopHou paboThbi.

Tema 12. MporpamMmMmupyemble aHanorosbie UHTerpanbHbie cxeMbl (MAUC)
[MMCbMeHHbI OTHeT., MPUMepPHbIE BOMPOCHI:

Pedpepar Ha Temy "[1porpammmnpyemblie aHanoroBble UHTErpanbHble CXeMbI".
Tema . UToroeasi popma KOHTpons

MprMepHbIe BOMPOCHI K 3a4eTy:
BOMPOCDHI K SAYETY
1. B 4eM oTnM4mne no3nUMOHHON CUCTEMbBI CHUCNEHNS OT HEMO3NLNOHHOWA?

2. Kak ocywecTBnsieTcsi NnepeBo Yicna u3 04HON CUCTEMbI CHACNEHUS B APYryto, C 6ONbWNM
OCHOBaHWEM; C MEHbLNM OCHOBAHNEM?

3. Kakume oBouyHble Koabl Yucen Bbl 3HaeTe?
4. MNpueeaute Hanbonee pacnpocTpaHeHHbIE TUMbl ABOMYHO-OECATUYHOrO KOANPOBAHMS.

5. OnuwuTe anropuTM BbINOIHEHUS CNOXEHMWS BblYUTAHUS HAL OBOVMYHBIMUX YACTAMU
NPUMEHSIEMbIMM B LMGOPOBOI TEXHIKE.

6. Mpu noMoLLK, Kaknx onepawmii BoINONHAETCS onepaunsl YMHOXEHUS OBOUYHbBIX YNCEN B
LMCPPOBOW TEXHMKE?

7. 410 Ha3biBaeTCs OyneBbIMU KOHCTAHTaMM U NepeMeHHbIMK B anrebpe nornkm?

8. Ha3oBuTE OCHOBHbIE onepauunn 6yﬂeBOI7I aﬂFGprl. Kak oHu onucbiBatOTCS C NOMOLbIo Tabnuy
MCTUHHOCTHU; C NMOMOLLbIO anre6pa|/|qe0|<|/|x Bblpa)KeHVIIZ.

9. Yto otpaxatoT Teopembl Bynesoiit anrebpbl? Copopmynnpyinte Teopembl e-MopraHa, 3akoHbl
accoumaTtuBHOCTU, KOMMYTATUBHOCTW, MOTTIOWEHNS.

10. Kakne PyHKLNM anre6pb| NOrnkn Ha3blBAOTCA MOJIHOCTbIO N HACTUYHO onpe,ueneHHble? YTto
Takoe pakynbTatnBHOE 3Ha4YeHne PyHKUMN 1 3al'lpe|.l.l,eHHbIVI Koa?

11. Npueeaute npumep onucaHns PAJ1 B cnosecHoi popme; B Buae Tabnumubl MICTUHHOCTW; B BUAE
anredbpanyeckoro BblpaXeHus; B AN3bIOHKTUBHOM M KOHBIOHKTUBHO HOpManbHOM doopmax; B BUAE
nocnenoBaTenbHOCTM Y1CeN; B BUIe Kyba.

12. YTt0 Takoe HyneBoit Kyb; e AMHNYHbIA KyH; OBOUYHBIA Ky6; € AMHUYHBIA N ABOUYHBIA Kybuieckue
KOMMNNEKChI; Kybuieckmin komnnekc?

13. Haiite onpeneneHne paHra kyba.

14. NpuBeauTe ycnoBHbIe rpadunyeckne obosHaveHns normdeckmx anementos M, N n HE. Yto
Takoe oyHKUMOHANbHO MOMHas cucTema Iormyecknx 9NeMeHToB?

15. Kak cTponTtcs CTpyKTypHas cxema norn4eckoro yctporncrtaa no ®AJT?

16. B 4eM 3ak/o4aeTcs NpUHLMN ABOMCTBEHHOCTM M KAKOBO €ro NMPakTMYeCKoe 3Ha4YeHre ans
MOCTPOEHMS CXEM NIOTMYECKUX YCTPONCTB?

17. YTo Takoe doyHKLMOHANBbHO NOMHas cuctema 1 6asmnc Nnornvyecknx aNeMeHToB?
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18. B 4eM 3akntoyaeTcs uefb U NPUHUUMIBI MUHUMU3ALUMK NIOTMYECKUX YCTPOWCTB, peannayeMblx Ha
BNC n CBNC?

19. Yem xapaktepusyetcsa CnoXHoCTb JHD?

20. B yem 3akniovaetcsa MuHumMnaaums ®AJ1 ¢ nomowbio kapT Benua?

21. lNpenctaebTe KapTbl Bervya doyHKUMM OBYX, TPEX U YETbIpEX MEePEMEHHbIX.

22. K yemy csogutcs anropnt™ muHummnaauunm ®AJ1? Y1o Takoe nmnnvkaHTa n nokpbitve KeanHa?
23. B 4em 3akntovaetcs MUHUMM3aLmMa HegoonpeneneHHon ®AJ?

24. B yeM 3aknoyaeTcs MUHUMM3aumsa cuctemol ®AJ?

25. K yemy csogutcs anropnt™ muHummnsaumn ®AJ1 metonoom KeanHa n Mak-Knacku?

26. Munumuanpyiite ®AM suaa z(x) = 1(3,5,6,7) npv nomowm kapT Beitya.

27. KakoBbl Ha3Ha4yeHue 1 CTPyKTypHas cxema MynbTunnekcopa?

28. KakoBo Ha3HaveHune gemynbTunnekcopa? CoctaBTe CTPYKTYPHYIO CXEMY OeMynbTUNNeKcopa.
29. KakoBo Ha3HayeHune npeobpasoBartens Kooos?

30. KakoBbl HazHa4YeHVe 1 nornyeckas cxema wudpparopa?

31. lNpuBennTe yCnoBHyto CxeMy yCTPOMCTBA BBOAA MHAPOPMALIMK 1 KNiaBnaTtypbl.

32. NpuBeonTe cxeMy OBONYHO-OECATUYHOrO dewndparopa.

33. KakoBbl HazHa4yeHue 1 normyeckas cxema Lmgposoro komnaparopa?

34. 3annwute PAJ1, peanusyrowme apupMeTnIecKkoe CyMMNPOBAHNE OLHOPA3PSAAHbBIX ABONYHbIX
KOLOB.

35. CocTaBbTe Tabnuuy UCTUHHOCTU AN anemeHTa Vickntovarowme VTN,
36. CocTaBbTe Tabnumuy UcTMHHOCTK Ans anemeHTta Vcknovatowme VN-HE.
37. Yem otAnMyaloTCs NonycyMmartop U 0gHopaspsaHblii cymmaTop?

38. B 4eM OCHOBHOE OTNINYME MHOropaspsaHbIX CYMMaTOpPOB napannenbHOro U nocnenoBareibHoro
nencTeun?

39. CoctaBbTe cxemy J19, peannaytowyro CNOXHY0 OYHKUMIO YeTbipHaALATU NepeMeHHbIX Buaa
2-3-4-5-N-4NJTN-HE.

40. KakoBO Ha3HayeHne 1 CocTaB TPUITEPHbIX YCTPONCTB?

41. MNpueeante NPUHLMNNANBHYIO CXEMY 1 NEpPenaTO4HYI0 XapakTepUCTMKy MrMCTEPE3NCHOro
KoMmnapaTtopa NOCTPOEHHOr0 Ha OCHOBE OMepPaLMOHHOr0 YCUInMTens.

42. OnnwnTe NnpuHLMN paboTbl TMCTEPE3MCHOr0 KoMmnaparopa.

43. Y10 HasbiBaeTCS NOCTynaTom Tpurrepa?

44. [No KakuM nprsHakam KnaccuguumpyroT Tpurrepbl?

45. Nlante knaccudurkauunio TpUrrepos No Tunam MHOOPMAaLIMOHHbIX BXOLOB.

46. Y10 03HavaeT onpeneneHne: "CUMHXPOHHbIA RS-Tpurrep ¢ MHBEPCHbIMK CTATUYECKMMN
Bxogamu"?

47. Kakon Tvn Tpurrepa HasbiBatoT TPUITEPOM 3alLenikomn?

48. MNoyemy JK-Tpurrep sinsietcs Hanbonee yHmBepcanbHbIM?

49. Yem pasnuyatotcs mexay coboi 04HO U OBYXCTyrNeH4YaTtble TPpUrrepbl Pa3nnyHbix TUMNOB?
50. MNMpounniocTpupynTe BbINONHEHNE TPUTTEPOB PasnnYHbIX TUNOB Ha ocHoBe JK-Tpurrepa.
51. KakoBbl 0COBEHHOCTU TPUITEPOB C AMHAMUYECKMM YrNpaBneHnem?

52. o kakuM Npr3HakaM MOXHO NPOBECTU Knaccudukauuo permctpos? MNMprneegute
Knaccugomkauuio permcTpos.

53. MNpuBeauTe CTPYKTYpPHbIE CXEMbI U YCNOBHbIE 0603HAYEHNS NapanienbHOro, CABMratoLwero n
peBepcrBHOro pernctpa. Onuwute NpYHUMN nx paboTbl.

54. HazoBunTe OCHOBHbIE NapameTpbl 1 NPU3HaKky Knaccuunkaumm CHeT4MKOB.
55. Kaknm 0bpasom focturaeTcs noeblleHne ObiICTPOAENCTBUS CHETYMKOB?
56. Kak ocywecTtenserca npeasaputenbHas yCTaHOBKa CHETYMKOB?

57. Y10 06Lero 1 KakoBbl OTIMYMS NOTEHLMANBHOMO 1 MMMYbCHOMO CNOCOO0B NpeaCcTaBNEHUs Nor.
Owunor.1?
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58. Hazosute ycnosms COBMECTUMOCTH ypOBHeI7I BXOOHbIX N BbIXOOHbIX CATHAaJTIOB NNOr'M4YeCcKmnx
3/1eMEHTOB.

59. Yto xapakTepuaytoT KoadpmumneHTbl 06 beANHEHNS MO BXO4Y U Pa3BETBNEHUS MO Bbixo4y U
KakoBbl UX TUMOBbIE 3HAYEHUS?

60. MI306pa3unTe aMnnnMTyoHyO NepenaTodHyo XapakTepucTKy UHBEPTUPYIOLWEro ycunutens. B yem
3akntoyaeTcs popmumpytoliee CBOMUCTBO J197?

61. YeM onpepnensietcs 30Ha MMMyNbCHON NOMeEXoycTonynsoctn J197?

62. Ha30BM1TE OCHOBHbIE CXEMOTEXHUYECKUNE PELIEHMNS, MPUMEHSEMbIE NPY co3aaHny 6a3oBbix J19
Pa3HbIX TUMOB; CPABHUTE MX MO TEXHWYECKMM NapameTpam.

63. MNMpueennte cxemy 6a3osoro anemeHta 3VI-HE TT/1 n onnwmnTe ee goyHKLMOHMPOBAHUE.
64. Nepeyncnute onHammnyeckme napameTpsbl J19.

65. CpaBHuTe ocHOBHble napameTpbl C TTJ1 paznuyHbix cepuii. OB bACHNTE NPUYNHDI
CYLLECTBYOLWMX OTINYUIA.

66. INMpuBeante cxemy TOKOBOro kntoya kak ocHosbl BJ19 NC 3CJ1.

67. Onuwute PyHKUMOHUPoBaHNe cxembl BJ13 SCI1.

68. B ueM 3akNto4aloTCs CXEMOTEXHMYECKME CNOCOObI NoBbIWeHNs bbicTponericTtema BJ13 3CJ17?
69. Kakne ocobeHHOCTM XxapakTepunaytoT cxeMbl Ha 6aze MIIM-TpaH3ncTopoB?

70. MpuBeonTe cxemy Kntoya ¢ Harpy3oyHbiM MIIM-TpaH3MCTOPOM U onuwinTe ee
PYHKLIMOHMPOBAHWE.

71. Npueeante cxembl BJ13 Ha M[1-TpaH3ucTopax, peanuaytowmx onepaunu 3UN-HE n S3UJTN-HE un
onuwmnTe nx PYHKUNOHNPOBAHME.

72. lNprBeonTe cxeMmy 1 CTaTUYEeCKyto XxapaktTepucTuky knoda Ha KMOTIT-TpaHaucTopax.
73. Npueeante cxembl BJ13 KMOT, BbinonHsaowme onepaunu 3U-HE n 3 UN-HE.

74. B yem 3akntoyatotcs ocobeHHocTn J19 2], MpuBeaete npuHUMNnanbHyto cxemy 6a3oBoro
nornyeckoro anemeHta N2J1.

7.1. OcHOoBHas nuTeparypa:

ONeKTPOoHMKA U MUKpONpoLeccopHas TexHuka. JunnomMHoe NpoekTupoBaHne CUCTeM
asTomaTmsauun n ynpaeneHus, Jladmn, B.W., 2007r.

TBepnooTtenbHas anekTpoHuka, ['yptos, Banepuin Anekceesud, 2007r.

ONeKTpoHMKa - NpakTudeckun kypc, xoHc, Maptun Xaptnun;BopoHos, E. B.;/lapuH, A. J1., 2006r.
OnekTpoTexHmka n obwas anekTpoHuka, Kopyesckuin, Bauecnas Bnagnmuposwny, 2011r.
TeepooTenbHas anekTpoHuka, BopoHkos, 9ayapn Hukonaesud, 2009r.

ONeKTpoHMKa U MUKpOMNpoLeccopHas TexHuka, 'yces, Bnagmumnp Meoprueswny;lyces, KOpuin
MatBeeBuy, 2013r.

Y4yebHo-MeToamn4eckoe nocobme K NpakTMYecKnM 3aHSTUSIM Mo Kypcey "TeepaoTenbHas
anekTpoHuka", Tatopckas, 'anuHa BacunbesHa;KopyaruH, 1. A., 2006r.

AHanoroBas anekTpoHuka. Cxembl, cuctembl, obpaboTtka curHana, Kpekpadot, O.;0xepoxnu,
C.;Ky3bmuuesa, A. A.;Jlanun, A. A., 2005r.

OnNeKkTPOoHMKa 1 MUKpOnpoLeccopHas TexHuka, 'yces, Bnagmumup Meopruesuy;lyces, Opwuii
MaTtBeeBuy, 2004r.

7.2. JlononHuTenbHasa nuteparypa:

Hacbipos N.A. KoHCnekTbl nekumii Mo LMGPOBOI anekTpoHuke. YuebHoe nocobue. - KazaHnb: KIY,
2006. - 98 c.

(http://kpfu.ru/publication?p_id=17353)
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Hacbipo N.A. JTabopaTopHblii npakTukyM. OCHOBbI MOCTPOEHWUS LMAPPOBbLIX NOrMYECKMX YCTPOWCTB.
YacTb 1: DyHKLMKN anrebpbl-NOrUKN U CUHTE3 NOrn4yecknx cxem. YuyebHo-meToamyeckoe nocobue. -
KasaHb: KasaHckun yHueepcuteT, 2012. - 88 c.

(http://kpfu.ru/publication?p_id=4349)

7.3. UHTepHeT-pecypcChl:

FPGA/CPLD - NNNC (Mporpammnpyemblie Jlornveckme ViHTerpanbHble Cxembl) -
http://www.fpga-cpld.ru/

AMNMAPATHO - MPOMPAMMHbBIV KOMMNEKC N3YYEHUA MAUC C OUNCTAHLVOHHbBIM
LOOCTYTOM - http://elar.urfu.ru/bitstream/10995/26724/1/notv_2013_07.pdf

Mporpammuposanne FPGA(MJTMC), VHDL, AHDL - http://njnmnp.narod.ru/vhdl/vhdl.html

MporpammmpyeMblie aHanorosble nHTerpanbHole cxembl MC Anadigm -
http://www.kit-e.ru/articles/plis/2007_12_12.php

YHuBepcanbHble aHanoroeble nporpamMmmmpyemble VIC: Bbibop aneMeHTapHbIX (OYHKLMOHANbHbIX Y3/10B
(TeopeTnyeckoe obocHoBaHme) - http://www.electronics.ru/journal/article/1055

8. MarepmanbHo-TexHU4yeckoe obecrneyeHne oUCLUMUNINHbI(MOAYNS)

OcBoeHve gucunnnuHbl "MukpoanekTpoHumka" npegnonaraet UCNONb30BaHWE cneayowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAOLWMX KOMMbIOTEPHbINA CTOM, CTYN, NePCOHAsbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
cetb VIHTepHeT. Bce KoMmnbioTepbl MOAK/IOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetn KDY n
HaxogaTcsa B €AMHOM [OMEHe.

ObpazosatenbHasg nnatcpopma NI ELVIS Il+; YuebHo-otnagoyHas nnata NI DE FPGA Bard;
NuueHanoHHoe nporpammHoe obecnedveHmne NI LabVIEW/

Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO n yyebHbIM NnaHoM no
HanpasneHntio 011800.62 "Paanoduamka” n npodunio noarotoskm Pagnopuamnyeckme Metoapl rno
obnacTtam npumeHeHus (Pagnodunanyeckne N3MepenHns) .
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