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Mporpammy aucumnnnHbl paspaboTan(a)(n) ooueHT, K.H. (ooueHT) Hacbipos M.A. Kadbenpa
pagnoanekTpoHukn OTaeneHne pagnogunankm 1 HPOPMaLMOHHbIX cucteMm , lgor.Nasyrov@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

3agavyamm KypcCa AaBndetca ndydeHne MetogoB aHalm3a n pacdeta NMHENHbIX U HENUHENHbIX
ANEKTPUYEeCKunx uenen npwn pas3inyHbIX BXOOHbIX BO30ENCTBUSAX; dor3n4YecKknx NPUHLNMNOB nencreuns,
XapakTepucTuk, mMozenel n 0cCObeHHOCTE MCNONb30BaHMS B SNNIEKTPOHHbIX LenAaX OCHOBHbIX TUMOB
aKTUBHDbIX I'IpVI60pOB; METOLOB pacHeTa nepexonHblX NPoUecCOB B 3JIEKTPUHECKUX LenAax; NPpUuHUnNNoB
NOCTPOEHUA N OCHOB aHanm3a aHanoroebiX 1

LMGOPOBBIX 9NEKTPOHHbBIX CXEM U (PYHKLMOHANBHBIX Y3/10B PaaM03NeKTPOHHOR annapaTyphbl, a Takxe
nonyyeHne 6a30BbIX 3HAHWIA, KOTOPblE HEOOXOANMbI 4151 MOCNeyoWwe NPOGECCMOHANTBbHOW
LESTENbHOCTH.

2. MecTO AMCUUNMHBI B CTPYKTYpe OCHOBHOM 06pa3oBatefibHOM NPOrpammbl BbICLLETO
npodpeccnoHanbHoro o6pasoBaHus

[aHHas yuebHas aucumunnnHa BkntodeHa B pasaen "b1.B.OB.11 OucumnaunHel (Moaynn)" OCHOBHOA
obpasoBaTtenbHol nporpammbl 03.03.03 Pagnodumanka n 0THOCUTCS K AUCUMNAMHAM Mo Bblibopy.
OcBauBaetcs Ha 4 kypce, 7 CeMecCTp.

Llenbto kypca siBnseTcs nay4yeHve npuHLMNOB NOCTPOEHUS N PYHKLMOHUPOBAHNS LNGOPOBbIX 1
aHanoroBbIX YCTPOWCTB. MNpuBeneHbl CNocobbl MaTeMaTMYeCcKoro onucaHms nx paboTol, a Takxe
OCHOBbI @aHanM3a ¥ CUHTE3a PaLNO3NEKTPOHHbBIX YCTPOWCTB C 3a4aHHbIMW TEXHUYECKUMU
XapakTepucTukamim.

3. KomneTteHuumn obyuarowierocsi, popMupyemble B pe3yibTare 0CBOEHUS AUCLUMIIMHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNINHBI (QOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

PacwudpoBka
Lincpp komnereHumu npuobpeTaeMon KoMneTeHLUN
OK-10 CNoCOBHOCTBLIO CaMOCTOSATENbHO NpMobpeTaTb HOBbIE 3HAHWS,
(0BLekynbTypHbIE NCMNONb3ys COBPEMEHHbIE 0Opa3oBaTENbHbIE Y MHPOPMALMOHHBbIE
KOMMeTeHuun) TEXHONOrnn
OK-14 CMOCOBHOCTLIO K OBNaAeHNIo 6a30BbIMM 3HAHUSIMU B 06nacTu
(0BLLEKYNbTYPHbIE NHCPOPMATUKM N COBPEMEHHbBIX MHADOPMALMOHHbBIX TEXHONOI NN,
KOMHeT)éHuIXI/F?) NPOrpamMmMHbIMK CPEeACTBaMM 1N HaBblKaMUn PaboTbl B KOMMbIOTEPHbIX
ceTax, MCnonb3oBaHMio 6a3 AaHHbIX U pecypcoB VIHTepHeT
OK-8 CNOCOBHOCTLIO K OBNafeHno 6a3oBbiMM 3HaHUSIMK B 06nactu
(0BLwekynbTypHbIE MaremaTtukn N eCTECTBEHHbIX HayK, UX NCMONb30BaHUIO B
KOMNeTeHLmm) npogpeccroHanbHON OesaTeNlbHOCTH
MK-1 CMOCOBHOCTBIO NCMNONb30BaTh 6a30Bble TEOPETMYECKNE 3HAHMS (B TOM
(NMpodheccmoHanbHble yucne No AUCuUUnanHam npodonnmnsaummn) ons peweHns
KOMMNeTeHuunm) npodgpeccnoHanbHbIX 3aaad
MK-2
n
(NPOKECCHOHANTbHbIE CNOCOBHOCTBIO NPUMEHSThL Ha NpakTnke 6a30Bble NPOKECCMOHANbHbIE
HaBbIKN
KOMNeTeHLmm)
nK-3 CNOCOBHOCTBIO MOHUMATL NPUHLMMBLI PaboTbl U METOABI SKCMNyaTauum
(NMpodheccmoHanbHble COBPEMEHHON PaaMo3aNekTPOHHOW U ONTUYECKOW annaparypbl 1
KOMMEeTeHLMN) obopynoBaHus

B pesynbtate 0CBOEHUS ONCUMNMIUHBI CTYAEHT:
1. DONXeH 3HaThb:
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OCHOBHbIE MPUHUUMbBI MOCTPOEHNS COBPEMEHHbBIX MUKPOSNEKTPOHHbIX YCTPOWCTB.
2. DONTXEH yMeTb:

MpoekTnpoBaTth LUPPOBLIE YCTPOKCTBA, MONb3YSICb COBPEMEHHBIMU METOAAMU ONUCAHUS NOLOOHbBIX
YCTPOWCTB.

3. 0OMXEH BnageTb:
Hasblkamy paboTbl B cMcTeMax rpadon4eckoro nporpaMMmpoBaHms.
4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

CamocToaTenbHo NpPoeKkTnpoBaTb N peann3oBbiBaTb pagnoTexHn4eckmne yCTp0I7ICTBa Ha OCHOBE
MUKPO3NEKTPOHHbIX KOMMNOHEHTOB.

4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAYNs
Obwas Tpya0eEMKOCTb ANCLMMIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOYHOIr0 KOHTPONS ANCUUNANHBIL: 3a4€eT B 7 CEMECTpe.

CyMMapHo No AMcumMnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, ntorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOMnycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBnetBopuTeNnbHO" (YOO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Hey..).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl N0 gucUMnIMHe/ MOAYNIO
TeMmaTnyeckum nnaH AUCUUMNAUHBI/MOAYNA

Bupabl n yachbl
ay,oMTOpHOM paboThbl,

Pasnen MX TPYAO0EMKOCTb
N OucuvnnanHbl/ CemecTp c':ﬁ'ggf;'al (B yacax) TeKY(I;I).I.I-I:ITep $1sz|>|
Moayns MpakTu-|abopa-

Nexkuum | yeckue | TOpHbIE
3aHATUA paﬁoru

Tema 1. LlngopoBas anekTpoHuka.

1. |OcHOBHbIe NOHATUSA. CUCTEMDI 7 1 2 0 0
cyncneHus.
Tema 2. KogmposaHue nHopmaumnm.

2. |BbinonHeHve apndomeTnyeckumx 7 2 2 0 0
onepaumni.

Tema 3. OcHoBbl anrebpbl NOrnKK.
BbinonHeHne nornyecknx onepawuia

Tema 4. Cnocobbl 3anmcu goyHKLWIA
4. anrebpbl-normku. / 4 2 0 0

Tema 5. CUHTE3 norm4eckoro
yCTponcTBa

Tema 6. MuHuMnzauns pyHkUNA
6. anrebpbl-normku / 6 2 0 8

Tema 7. ABTOMaTN3NpPOBaHHAS
7. [MUHUMN3aUNA PYHKUMNIA 7 7 2 0 0
anredpbl-norvkm

KETPOHHBH
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Buabl un yachol
ay,aMTOpHOM paboThbl,

Paspen X TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp cl:-:!;':'g?:au (B wacax) TeK\:("c',"':Tigszb'
Monyns MNpaktu-|Na6opa-

Nexkuuu| yeckue TOPHbIe
3aHATUA pa60Tb|
8 Tema 8. PyHKUMOHANBHO NONHas v 8 5 0 4

" [cucTema norm4eckmnx anemMeHToB

Tema 9. KoMbMHAUMNOHHbIE
normvyeckue ycTponctea. Tpurrepsoi.

Tema 10. Y3nbl
10.|nocnenoBaTeNbHOCTHbBIX NOrMYeCKmX 7 10 2 0 4
yCTponcTB. Perncrpbl

Tema 11. Y3nbl
11.|nocnepnoBaTeNbHOCTHbLIX NOrMYECKUX 7 11 2 0 4
yCTponcTB. CYeTUnKu.

Tema 12. [Nporpammupyembie

7 9 0 0 12

12.|aHanoroeble UHTEerpasbHble CXeMbI 7 12 2 0 0
(MANC)
Tema . Itoroeast popma KOHTPOnS 7 0 0 0 Saqet
Wtoro 18 0 36

4.2 CopepxaHvue oUCLUMNMUHbI
Tema 1. Llucpposas anekTpoHmKa. OCHOBHblIe NOHATUA. CUCTEMbI CYUUCNIEHMS.
JNeKLMOHHOe 3aHsiTue (2 4yaca(os)):

MPUHUMNBI MOCTPOEHNS CUCTEM CHUCTEHNS HEeno3nLMOHHbIE CUCTEMbI cuncneHns Mo3uLIMoHHbIe
cucTeMbl cuncneHmnst. Mpumepbl MO3ULIMOHHBIX CUCTEM cuncneHus. NpeactasneHve Yicen B
MO3ULIMOHHBIX CUCTEMax cumcneHmnst. CUCTeMbl CHUCNEHUS, UCMONb3yeMble B LIMAPPOBbIX
ycTpoicTeax. NMpeobpasoBaHne Yncen n3 0HOM CUCTEMbl CYMUCNIEHUS B APYTYIO.

Tema 2. KoaupoBaHue uHdopmauumu. BeinonHeHne apudpmetTmyeckux onepauun.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

KoaunpoBaHuve yncen B IBOMYHOM CUCTEME CYMCNEHNS. [JONONHUTENbHbIA OBOVYHBIA KOA.
J1BOMYHO-OECSATNYHOE NpeLcTaBneHne Yicna. BeinonHeHe apumMeTnyeckmx onepauuii B
LUMgopoBbIX cnuctemax. Onepaunii CnoXeHus-BbluMTaHns. Onepaumnini yMHOXEHUS-AENEHNS.
ApudpmeTnyeckre onepaunn Han ABONYHO-AECATUYHBIMU LMcPpamm.

Tema 3. OcHoBbI anrebpbl NOrMku. BoinonHeHMe normyeckux onepawuum
Tema 4. Cnoco6bl 3anucy hyHKLMIA anrebpbi-noruku.
JNleKLMoOHHOe 3aHsiTne (2 4yaca(os)):

CnoeecHoe onucaHue ®AJ1. Onucanne ®AJ1 B Buae tabnuubl ncTuHHocTU. OnnucaHue PAJ1 B Buae
anrebpanyeckoro BblpaxeHus. OnmncaHme PAJT B BUOe nocnenoBaTefibHOCTV OECATUYHbIX YNACET.
Kybuyeckune KoMnnekcoi.

Tema 5. CuHTE3 Nnormyeckoro yctpomcrea
naboparopHas pabora (4 4aca(oB)):

NabopatopHas pabota 1. 3HakomcTBO ¢ LabVIEW un obpasosatensHoi nnatgopmoit ELVIS I1+.
CuHTE3 nornyeckoro yctporcTea. MNepexon oT NOrM4eckoi CXeMbl K NOTMYECKOV OYHKLNK.

Tema 6. MMHUMU3aUMA PYHKLUA anre6pbl-NTOrMku
JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

KETPOHHBH
B_EPCHTET
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DYHKUMOHANBbHO MONHAs cucTema Iormyecknx aneMeHToB. [puHLMN OBONCTBEHHOCTH.
PYHKUMOHANBHO NONHbIA 6Aa3UC NOrMYECKMX ANEMEHTOB. MUHMMMU3aUNS OyHKLMM anredbpbl NOrUKN.
MuHummsaumsa GAJT npu nomowm Kybudeckux npeacrasneHnin. MuHnmmnzauns ®AJ ¢
ncnonb3oBaHnem kapT Belya. CMHTE3 Nornyecknx cxem B 3aaHHOM 6asmnce Nnormyeckmx
aneMeHToB. MMHMMM3auus HepoonpeaeneHHon pyHKUMM anrebpbl NOrnkn

naboparopHasi pabora (8 yaca(oB)):

NabopatopHas paboTta 2. Peannsauust MUHUMaNbHOW OU3bIOKTUBHON U MMHUMAaNbHOM
KOHBIOHKTMBHOI HOPMasibHbIX (OOPM B BUAE NOrMyYeckoro yctpoicTea. JlabopatopHas pabota 3.
CuvHTE3 ONTMManbHOM CXeMbl KOMOMHALIOHHOIO JIOFMYECKOro YCTPOMCTBA.

Tema 7. ABTOMaTU3MpOBaHHAA MUHUMMU3aUMSA (PYHKLUA anrebpbl-norukm
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

AnroputMmbl ons astomatusnposaHHon MuHummnsaumna ®AJ1. Meton KeanHa-MakKnacku. Anroputm
ESPRESSO.

Tema 8. PyHKUMOHANbHO NONMHAas CUCTEMA NIOMMYECKUX I/IEMEHTOB
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

anIHLI,VII'I OBOWNCTBEHHOCTMW. CDYHKLI,VIOHaﬂbHO nofHas cuctema norn4yeckmx anemeHToB. CuHTes
NIOTNYECKMX CXEM B 3aaHHOM Ha3unce Nornyeckmx aNeMeHToB.

naboparopHas pabora (4 4aca(oB)):

NabopatopHas pabota 4. Co3naHune Nornyeckomn cxembl B 3aaHHOM 6a3nce NOrnyeckmnx
3NIEMEHTOB.

Tema 9. KoM6MHaLMOHHBbIE NNOrMyeckmne yCTponcTea. Tpurrepbl.
naboparopHas paborta (12 yaca(oB)):

dyHKUMOHANbHbIE Y3Nbl KOMBUHALIMOHHbIX IorM4yeckmx ycTpoicTs. JlabopaTopHas pabota 5.
MynbTunnekcop u gemynbtunnekcop. JlabopatopHas pabota 6. Lindoposoit komnapatop
YeTblpéxpaspsaHbIX ABOMYHbIX cnoB. JTabopatopHast pabota 7. CuHTe3 cxeMbl NnpeobpasoBartens
Koga.

Tema 10. Y3nbl nocnepnoBaTeflbHOCTHbIX IOFrMYECKUX YCTPOMUCTB. Perncrpsl
JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

MapannenbHblin pernctp. Cosurarowmin perncTp.

naboparopHas pabora (4 4aca(oB)):

NabopatopHas paboTta 8. CUHTE3 CXEMbI YHUBEPCANILHOIO PErMCTPa B CUCTEME rpadomyecKkoro
nporpammmnpoBaHus LabVIEW un eé peannzauuna Ha DE FPGA Board.

Tema 11. Y3nbl nocnenoBaTesibHOCTHbIX IOrMYECKUX YCTPOUCTB. CueTumku.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

Knaccndgomkaums cHet4nkoB. [JBOMYHbIE CHETYMKM. PeBepcrBHbIE cHETYMKU. CHETHUKNM C
napannenbHbliM NepeHocoM. [IBONYHO-KOANPOBAHHBIE CHETHUKN.

naboparopHasi pabora (4 4aca(oB)):

NabopatopHas pabota 9. CUHTE3 CXeMbl ABOMYHO-OECATUYHOIO CYETYMKA B CUCTEME FpadPnU4eckoro
nporpammmnpoBaHusa LabVIEW un eé peannzauuna Ha DE FPGA Board.

Tema 12. MporpamMmMupyemble aHanorosbie UHTerpanbHbie cxembl (MAUC)
JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):
[Mporpammupyemblie aHanorosble cxembl Anadigm. [NpoekTbl, NpuMepbl MPUMEHEHUS.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLMMINHBI (MOLYNISA)

KTPOHHEBH
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Hene- Buabl ) Tpyno- K?)JI-IOTF;)T)IJ::IISI

N Pasnen Ce- | nsa camocCTosITe/IbHOM eMKOCTb| 1o

ANCUUNNNUHDI MecCTp| ceme paﬁoTbl (B ATenbHOM
cTpa CTYAEHTOB yacax) pa6oTbl
Tema 1.
Lincoposas
SNEKTDOHIKA. MNpopaboTka NeKLUMOHHOro Matepmana. Verai

1. |OcHOBHbIE 7 1 2 onpoc
MOHATMS. :
Cuctembl
cyncneHuns.

Tema 2.
KonvposaHue MNpopaboTka NekKUMoHHOro Matepmana.
5 NHpopmMauunn. v 5 > YCTHbIN
" |BbinonHeHune onpoc.
poc
apumeTmnyeckmnx
onepauumn.
lﬁ:" e%gg?%:ﬁi;'_ MNpopaboTka NeKLUMOHHOro Matepmana. y )

3. [BbinonHeHwne 7 3 4 OI(_:”TD:ZM
NIOrnNyYecKmx :
onepauunn
Tema 4. Crocobb MNpopaboTka NekUMoHHOro Matepmana. |_|VIE:b6MeH-

4. |3anucu yHKLMA 7 4 o [HbIM Onud
anrebpbl-normku. onpoc.
Tema 5. CunTes MpopaboTka NeKLUMOHHOro Matepmana. y }

5. [nornyeckoro 7 5 4 OI(_:”TD';ZM
yCTponcTea :

T CamocToatenbHas paborta Hag,
ema 6.
MUHAMM3ALMS nabopartopHbiM/ paboTamu. ﬂME:bMeH-

6. N 7 6 8 |HbIA
PYHKLNIA
anre6pbl-norukm oTHer
Xirgmgmsmposamiaﬂ MpopaboTka NeKLUMOHHOro Matepmana. JomawHs

7. |MMHUMU3aLMS 7 7 2 [KOHTPOME
doyHKLWNIA Hag
anredpbl-nornku pabora.
Tema 8. CamocTosiTenbHas paboTta Hag
DyHKLMOHANbHO nabopartopHbiMy paboTamu. [MucbMmeH-

8. |nonHas cucrtema 7 8 4  |HbIA
NIOrnyecKmx oTyeT
3NeMeHTOoB
Tema 9. CamocTosaTenbHas paborta Hag,

KoMbrHaumoHHbIe nabopatopHbiM/ paboTamu. Mucbmen-

9. [nornyeckue 7 9 14 |HbIA
yCTpOncTBa. ortyert
Tpwurrepobl.

Tema 10. Y3nbl CamocToatenbHas paborta Hag,
nocnenosaTtefibHOqTHbIX nabopatopHbiMy paboTamu. [MucbmeH-
10.|{nornyeckux 7 10 4  |HbIA
YCTPOWCTB. oTyeT
PerncTtpbl
PernctpaumnoHHbii Homep 6190619 OBAEKTPOHHBIH
Bl VHHBEPCHTET
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Hepe- Bunbi ) Tpyno- Kg)l_lo%‘gt:ﬂ
N Paspen Ce- ns CaMoOCTOSAITENIbHOMN eMKOCTb| 1o
AUNCUUNNJIUHDI MecCTp| ceme paﬁoTbl (B ATenbHOM
cTpa CTYAEHTOB yacax) paGoTh
Tema 11. Y3nbl CamocTosaTenbHas paborta Hag,
nocnenoBaTenbHOQTHbIX nabopaTtopHbIMK paboTamm. MncbMeH-
11.[nornyeckmnx 7 11 4  |HbIRA
YCTPOWCTB. oTyeT
CueTynkun.
Tema 12. MpopaboTka nekunoHHoro Mmatepmana. Paborta
[MporpaMmupyembiq C nuTeparypon. lMncbMen-
12.|aHanorosble 7 12 4  |HbIRA
NHTerpanbHble oTyer.
cxembl (MAUC)
Ntoro 54

5. O6pa3oBareibHble TEXHONOMMU, BK/IloHYasi UHTEPaKTUBHbIE OOPMbl 06yUYeHus

NHTepakTBHbIE NEKLIMOHHbIE 3aHATUS. BbinonHeHne nabopaTtopHbix pabot. PaboTta ¢ nutepatypoli ¢
nouckom B cetn INTERNET.

6. OLeHOUHble CPeACcTBa AJ1sl TEKYLLLEro KOHTPONS yCreBaeMoCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNIMHDBI M yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOSsITe/IbHOWU paboThl CTYAEHTOB

Tema 1. UucpoBas anekTpoHnka. OCHOBHble MOHATUSA. CUCTEMbI CYHUCIEHUS.
YCTHbI ONpoC. , IpYMEPHbIe BOMPOCHI:

YCTHbI ONPOC Ha nekuunm.

Tema 2. KoaupoBaHue uHdopmauumu. BeinonHeHne apucpmetTmyeckux onepauun.
YCTHbI 0NpocC. , NpYMepHble BONPOCHI:

YCTHbI ONPOC Ha nekuunmn.

Tema 3. OcHoBbI anrebpbl NOrMku. BoinonHeHMe normyeckux onepawummn
YCTHbI onpoc. , NpUMepHbIE BOMPOCHI:

YCTHbI ONPOC Ha Nekuunmn.

Tema 4. Cnocobbl 3anncu ¢oyHKLMNA anre6pbl-IOrnku.

MuCbMEHHBI 6L, 0NpPOoC. , NPUMEPHbIE BOMPOCHI:

PeweHne npumepos Ha nekumu.

Tema 5. CMHTE3 NOrM4eckoro ycTpomcrea

YCTHbI onpocC. , NpYMepHble BOMPOCHI:

YCTHbIN ONpoC Ha nekuunu.

Tema 6. MMHMMN3aumsa PyHKLMA anre6pbl-NoOrmku

[MMCbMEHHbIV OTHET , MPUMEpPHbIE BOMPOCHI:

OTyeT 0 BbINONHEHWM nabopatopHo paboThbi.

Tema 7. ABTOMaTU3MpOBaHHAA MUHUMU3aUUSA (PYHKLUIA anrebpbl-norukm
JomawHsa KoHTponbHas pabota. , NpMMepHbIE BOMPOCHI:

PelwweHne KOHTPONbHbIX NPUMEPOB AOMa.

Tema 8. DYHKUUOHANBbHO NONHasi CUCTEMA NIOTMYECKUX 3/IeMEHTOB
[MMCbMEHHbIV OTYET , MPUMEpPHbIE BOMPOCHI:

OT4eT 0 BbINONHEHMM nabopatopHoi paboThbl.

Tema 9. KoM6MHaLMOHHBbIE NOrMYyeckmue yCTponcTea. Tpurrepsbl.
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[MNCbMEHHbIN OTYET , NPUMEPHbIE BOMPOCHI:

OT4eT 0 BbiNONHEHUN nabopaTopHoi paboTol.

Tema 10. Y3nbl nocnenoBatefibHOCTHbIX JIOrMYeCKUX YCTPOUCTB. Peructpsl
[MMCbMEHHbIN OTYET , NPUMEPHbIE BOMPOCHI:

OT4eT 0 BbINONHEHWM nabopatopHo paboThbi.

Tema 11. Y3nbl nocnenoBaresibHOCTHbIX IOTMYECKUX YCTPONCTB. CUeTUMKN.
[MMCbMEHHbIN OTYET , NPUMEPHbIE BOMPOCHI:

OT4eT 0 BbINONHEHUN nabopaTopHoi paboTol.

Tema 12. lNMporpamMmMmupyemble aHanorosbie UHTerpanbHblie cxembl (MAUC)
[MNCbMEHHbIV OTYET. , NPUMEPHbIE BOMPOCHI:

Pedbepat Ha Temy "lMporpamMmmpyemble aHanoroeble NHTErpanbHble CXembl".
Utorosasa chopma KOHTpoOns

3a4eT (B 7 cemecTpe)

[MpyMepHbIe BONPOCHI K UTOrOBOM (POPME KOHTPONS
BOIMNPOCbHI K SAYETY
1. B yeM oTnm4me no3nLMOHHON CUCTEMBI CHYUCIEHNS OT HENO3ULIMOHHON ?

2. Kak ocylwecTB/ideTCAa nepeson Hncna mn3 OOHOW CUCTEMbI CHACNEHMNSA B Opyryto, C 60nbWnM
OCHOBaHWMEM; C MEHbLWWM OCHOBAHNEM?

3. Kakve gBouyHble Koabl Yucen Bbl 3HaeTe?
4. MNpueeaute Hanbonee pacnpocTpaHeHHbIe TUMbl ABONYHO-OECATUYHOrO KOANPOBAHMS.

5. OnuwurTe anropuT™ BbINOMHEHUS CNOXEHMUS BbIHUTAHUS HAL OBOUYHBIMU YUCNAMMW NPUMEHSEMbIMU
B LLUPPOBOW TEXHMKE.

6. Mpw nomoLn, Kakmx onepawmi BbIMOMHAETCS onepauns YMHOXEHUS ABOMYHbIX Yncen B LMAPOBOWA
TexXHuke?

7. Y10 Ha3biBaeTCcs ByneBbIMU KOHCTaHTaMM U NepeMeHHbIMK B anrebpe norukm?

8. Ha3oBuTE OCHOBHbIE onepauunn 6yﬂeBOIZ anre6pb|. Kak oHW onucbiBatOTCA C NOMOLLbIO Tabnuy
MCTUHHOCTHU, C NMOMOLLbIO anre6pa|/|l-|eCK|/|x Bblpa)KeHl/II7I.

9. Yto oTpaxatoT TeopeMbl bynesoii anrebpbl? Cgopmynmpyinte Teopembl [e-MopraHa, 3aKoHbI
accounaTUBHOCTM, KOMMYTATMBHOCTU, MOMNOWEHNS.

10. Kakme doyHKUMmM anrebpbl NOrvky Ha3biBAKTCS NOMHOCTLIO Y YACTUYHO ONpeneneHHbIMM? HYTo
Takoe goakynbTaTUBHOE 3HAYEHNE PYHKLIUN 1 3anpeLeHHbIn Koa?

11. Mpueeaute npumep onncaHusa GAJ1 B cnoBecHo oopme; B Buae Tabnuibl ICTUHHOCTU; B BUOE
anrebpanyeckoro BbIpaXeHus; B AN3bIOHKTUBHOW M KOHBIOHKTUBHOM HOPManbHOW oopmax; B BUAE
nocnenoBaTenbHOCTU Yncen; B Buae Kyba.

12. Y10 Takoe HyneBol Kyb; e AMHUYHBIA KyO; BONYHbIA Ky6; € ANHNYHBIA 1 OBOWYHbIA Kybundyeckne
KOMMNeKcbl; Kybnyeckuii komnnekc?

13. NaiTe onpepeneHvne paHra Kyba.

14. MNpuBeauTe ycnoBHble rpaduyeckne obosHaveHns normdeckmx anementos N, N n HE. Yto
Takoe oyHKUMOHANbHO MOMHasa cucTeMa Iorm4ecknx 9N1eMeHToB?

15. Kak cTponTcs CTpyKTypHas cxema norn4eckoro yctporcrtaa no ®AJT?

16. B 4yeM 3ak/o4aeTcs NpUHLMN ABOMCTBEHHOCTM M KaKOBO €ro NpakTUYeCcKoe 3Ha4YeHne ans
MOCTPOEHMS CXEM NIOTMYECKUX YCTPONCTB?

17. Yto Takoe pyHKLMOHANbHO NMONHasa cuctema v 6a3unc NOrm4ecknx anNemMeHToB?

18. B 4eM 3aknoyaeTtcs uenb 1 NPUHLMUMLI MUHUMU3ALIMKN NOrMYeCcKnX YCTPOMCTB, peannayeMblx Ha
BNC n CBUNC?

19. YeM xapaktepuadyetcs cnoxHocts JHD?
20. B yeM 3akniovaetcsa MuHuMnaaums ®AJ1 ¢ nomouwbio kapT Benva?
21. lNpenctaBbTe KapTbl Benyva qoyHKUMN OBYX, TPEX U YETbIPEX NEPEMEHHDbIX.
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22. K yemy csogutcs anroput™ muHummnaauunm ®AJ1? Y1o Takoe nmnnvkaHTa n nokpbitve KeanHa?
23. B 4em 3akntovaetcs MUHUMM3aLmMa HegoonpeneneHHon ®AJ?

24. B yeMm 3aknoyvaetcs MUHUMM3aumsa cuctemol ®AJ?

25. K yemy csogutcs anropnt™ muHummnsaumm ®AJ1 metooom KeanHa n Mak-Knacku?

26. MuHmumunaunpynte ®AJ1 Buga z(x) = D(3,5,6,7) npw nomolum kapt Benya.

27. KakoBbl Ha3Ha4yeHne 1 CTPyKTypHas cxema Mynbtunnekcopa?

28. KakoBo HasHa4yeHve pemynbtunnekcopa? CoctasTe CTPYKTYPHYIO CXEMY AeMynbTUniekcopa.
29. KakoBo Ha3Ha4eHue npeobpasoBaTtens KoooB?

30. KakoBbl HazHa4eHue 1 normyeckas cxema wudgparopa?

31. lNpuBeounTe yCnoBHyto CxeMy yCTPOMCTBA BBOAA MHAPOPMALIMK 1 KNlaBnaTtypbl.

32. [NpuBeanTe cxeMy OBONYHO-OECATUYHOrO dewndparopa.

33. KakoBbl HazHavyeHue 1 normyeckas cxema Lmgposoro komnaparopa?

34. 3annwute PAJ1, peanusyrowme apupMeTnIecKkoe CyMMNPOBAHNE OHOPA3PSAAHBIX ABOVNYHbIX
KOLOB.

35. CocTaBbTe Tabnuuy UCTUHHOCTU Ans anemeHTa Vicknovarowme VTN,
36. CocTaBbTe Tabnumuy UcTMHHOCTM ans anemenTta Vckniovaowme VN-HE.
37. Yem otAnyaloTcs nonycyMmaTtop 1 0gHopaspsaHbli cymmaTop?

38. B 4eM OCHOBHOE OTNIYME MHOropaspsaHbIX CYMMaTOpPOB napannenbHOro U nocnenoBarteibHoro
nencTBmn?

39. CoctaBbTe cxemy J13, peannaytowyro CNOXHY0 OYHKUMIO YeTbipHaALATU NepeMeHHbIX Buaa
2-3-4-5-N-4NNTN-HE.

40. KakoBO Ha3HayeHne 1 CocTaB TPUITEPHbIX YCTPONCTB?

41. MNpuBeonte NPUHUUNNANTBHYIO CXEMY U NepefaTovyHy0 XapakTepuCcTUKy rmctepesncHoro
KoMmnapartopa NoCcTPOEeHHOro Ha OCHOBE OnepauyioHHOro yCUnuTens.

42. OnnwmTe NnpuHLUMN paboTbl TMCTEPE3MCHOrO KoMMnaparopa.

43. Y10 Ha3blBaeTCcs NOCTynaTom Tpurrepa?

44. [o KakuM nprsHakam KnaccuguumpyroT Tpurrepbl?

45. Nante knaccugukaumo TpUrrepos no Tmnam MHOPMaLMOHHbBIX BXOLO0B.

46. Y10 03HavaeT onpeneneHne: "CMHXPOHHbIN RS-Tpurrep ¢ MHBEPCHbIMK CTaTu4ecknMmn exogamm"?
47. Kakor Tvn Tpurrepa HasblBaloT TPUITEPOM 3alLenkon?

48. MNoyeMmy JK-Tpurrep sensietcs Hanbonee yHmBepcanbHbIM?

49. Yem pasnuyatotcs mexay coboi 04HO U ABYXCTyrNeHYaTtble TPpUrrepbl pa3nmnyHbix TUMNOB?

50. MNpounniocTpunpyinTe BbINONHEHNE TPUITEPOB PasnnyHbIX TUNOB HA OCcHoBe JK-Tpurrepa.

51. KakoBbl 0COBEHHOCTN TPUITEPOB C AMHAMUYECKMM YrpaBneHnem?

52. o kaknuM Npr3HakaM MOXHO MNPOBECTU Knaccudukauuio permctpos? MNMpreegute
Knaccugomkauuio permcTpos.

53. rlpI/IBe,EI,I/ITe CTPYKTYPHbIE CXEMbl U YCITOBHbIE 0603Ha4YeHns napannenbHoro, casurarowero un
peBepCcuBHOIro perncrpa. Onunwwnte npuHUNN NX pa6OTbI.

54. HazoBunTe OCHOBHbIE NapameTpbl 1 NPU3HaKky Knaccuunkaumm CHeT4MKOB.
55. Kaknm 0bpa3omM focturaeTcs nosblleHne ObiICTPOAEeNCTBUS CHETYMKOB?
56. Kak ocywecTtenserca npeasaputenbHas yCTaHOBKa CHETYMKOB?

57. Y10 06Lwero 1 KakoBbl OTIMYMSA NOTEHLMANBHOIO N UMMYbCHOMO CrnocoboB npencTaBneHms nor. 0
nnor.17?

58. HazosuTe ycnoBmsi COBMECTUMOCTUN YPOBHEN BXOAHbIX U BbIXOOHbBIX CUFHANIOB NTOrMYEeCKUX
9/IEMEHTOB.

59. YTo xapakTepnsyoT KOagpuLNEHTb 06 beONHEHNS MO BXOL4Y WU pa3BeTBAEHMS MO BbIXo4y U
KaKOBbl MX TUMOBbIE 3HAYEHUSA?
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60. I306paaunTe aMnimMTygHyO NepenaToyHy0 XapakTeprUCTMKy UHBEPTUPYIOLWEro yeunutens. B yem
3aknoyaeTcs popmumpytouee CBOMUCTBO J197?

61. YeM onpepensetcs 3oHa MMMyNbCHON NOMexoycTondnsocTn J197?

62. Ha30BMTE OCHOBHbIE CXEMOTEXHUYECKMNE peuweHund, npuMeHsaemMble Npmn co3naHnnm 6a3oBbix /19
pa3HbIX TUMOB; CPaBHUTE UX NO TEXHNYECKNM NapaMeTpam.

63. MNMpueennte cxemy 6a3osoro anemeHta 3V-HE TTJ/1 n onuwmnTe ee goyHKLMOHMPOBAHUE.
64. MNepeuncnute guHammnyeckmne napametpsol J19.

65. CpaBHuTe ocHOBHble napameTpbl C TTJ1 pa3nunyHbix cepuii. OB bACHNTE NPUYNHDI
CYyLLECTBYOLWMX OTINYUIA.

66. [NpnBeOnTe cxeMy TOKOBOro kntoya kak ocHosbl bJ193 C 3CJ1.

67. Onuwunte OyHKUMOHUpPoBaHne cxembl BJ13 SCI1.

68. B yem 3aknoyalTCa CXeMoTEXHMUYECKUE cnocobbl NoBbiweHns bbicTpoaerictems 613 9CI17?
69. Kakne ocobeHHOCTM XxapakTepuaytoT cxeMbl Ha 6aze MIOTM-TpaH3ncTopos?

70. MNpuBeanTe cxeMy knoya ¢ Harpy3oyHoiM MOM-TpaH3MCTOPOM 1 onuwmnTe ee
hYHKLMOHMPOBaHMeE.

71. Npueeaunte cxembl BJ13 Ha M[1-TpaH3ucTopax, peanuaytowmx onepaunn 3UN-HE n S3UJTN-HE un
onuwmnTe nx PYHKLUNOHNPOBAHKE.

72. [puBeanTe cxemy v cTaTUy4eckyto xapaktepucTuky knova Ha KMOI1-TpaH3ncTopax.
73. Npueeaunte cxembl BJ13 KMOT, BbinonHsaowme onepaunn 3U-HE n 3 UN-HE.

74. B yem 3akntovatotcs ocobeHHocTn J19 N2J1. MpuBeaete npuHUMNUanbHyto cxemy 6a3oBoro
norn4yeckoro anemeHta N2J1.

7.1. OcHOBHas nuTeparypa:

1. CMmupHoB, KO.A. OCHOBbI MUKPOSNEKTPOHUKM 1 MUKPOMPOLLECCOPHON TEXHUKWN [DNEKTPOHHbIN
pecypc] : y4uebHoe nocobue / KO.A. CmupHos, C.B. Cokonos, E.B. Tutos. ? 9nekTpoH. aaH. ?
CaHkT-lMeTepbypr : NlaHb, 2013. ? 496 c. ? Pexum gocTyna: https://e.lanbook.com/book/12948

2. bapblbuH, A.A. DneKTpoHMKa N MUKPO3NEKTPOHUKA. PUBNKO-TEXHONOTMYECKMNE OCHOBBI
[OnekTpoHHbIN pecypc] : y4ebHoe nocobue / A.A. BapblbuH. ? SnekTpoH. faH. ? Mocksa :
®duamarnurt, 2008. - 424 c. - Pexxum goctyna: https://e.lanbook.com/book/2105

7.2. JlononHuTenbHasa nuteparypa:

1. HacbipoB V.A. KoHCNekTbl nekLmnin No LMgpoBoi anekTpoHuke. YuebHoe nocobue. - KazaHb: KIY,
2006. - 98 c. - URL: http://old.kpfu.ru/t6/k10/bin_files/digielec!75.pdf

2. HacbipoB V.A. JTabopaTopHbIi npakTnkyM. OCHOBbI MOCTPOEHNS LMGOPOBbIX NOrM4EeCKUX
yCTPOMCTB. HacTb 1: DyHKUUM anrebpbl-NOrnknv U CUHTE3 NOrMYECKUX CxeM. YuyebHOo-MeToanyeckoe
nocobwue. - KazaHb: KasaHckuii yHneepcutet, 2012. - 88 c. - URL:
https://kpfu.ru/staff_files/F16500157/DigitElectrLabsPart1.pdf

7.3. UHTepHeT-pecypcChbl:

FPGA/CPLD - INMJINC (Mporpammmpyemblie Jlornyeckne NHterpansHole Cxembl) -
http://www.fpga-cpld.ru/

AMMAPATHO - MPOrPAMMHBIV KOMMNEKC U3YYEHWSA MANC C ANCTAHLUMNOHHBIM
OOCTYTMOM - http://elar.urfu.ru/bitstream/10995/26724/1/notv_2013_07.pdf
Mporpammuposanme FPGA(IMJTNC), VHDL, AHDL - http://njnmnp.narod.ru/vhdl/vhdl.html

[MporpammmpyeMblie aHanorosble nHTerpanbHole cxemol MC Anadigm -
http://www_.kit-e.ru/articles/plis/2007_12_12.php
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YHuBepcasnbHble aHanoroeble nporpammmupyemble VIC: Bbibop anemMeHTapHbIX PYHKLNOHAbHbIX Y3108
(TeopeTtuyeckoe obocHoBaHume) - http://www.electronics.ru/journal/article/1055

8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHne gncumnanHbl "MnkpoanekTpoHuka" npegnonaraet UCNonb30BaHWe CReayrowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

KomnbtoTepHbIl kKnacc, npeacraensowmii cobon paboyee Mecto npenogasarens n He meHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAIOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbLIA KOMMbIOTEP,
NVLEH3MOHHOE NporpaMMHoe obecneyeHre. Kaxabiii KOMAbOTEP MMEET WNPOKOMONOCHbBIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHb! K KOPNOopaTuBHOM KoMMbioTepHon cetn KDY n
HaxoOsiTCs B €4MHOM OOMEHe.

ObpaszoeatenbHas nnatdopma NI ELVIS Il+; YuebHo-oTnano4Has nnata NI DE FPGA Bard;
NuueHsnoHHoe nporpammHoe obecnedeHme NI LabVIEW/

Mporpamma coctasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbiM nnaHoM no
HanpasneHnto 03.03.03 "Paanoduamka” n npocunto noarotoskm Pagnogpuanyeckme metonpl no
obnactsam npumeHeHns (Pannogusnyeckme namMepeHus) .
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