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Mporpamma ancumnnuubl "Lindposas anektpoHuka"; 03.03.03 Pannodumsrka; npodeccop, a.H. (npogpeccop) Kapnos A.B.

Mporpammy oucumnavHbl paspaboTan(a)(n) npodoeccop, a.H. (npodeccop) Kapnoe A.B. Kadenpa
paguounaunkm OtoeneHme pagnouankm 1 MHPOPMaLMOHHbIX cucTeM , Arkadi.Karpov@kpfu.ru

1. LLenn ocBoeHns AUCLUMN/INHDI
Llenbio ocBoeHus aucumnnuHel (Mogyns) Lingopoeas anekTpoHuka

ABnsieTcs OOPMUPOBAHME Y CTYAEHTOB NPEACTaBNEHNS O UMKPPOBO 9NEKTPOHUKE, OCHOBaX
LMGOPOBOI CXEMOTEXHUKM, NPUHUMNAX paboTbl 1 NPOEKTMPOBAHUS LMKPPOBLIX YCTPONCTB. B kKypce
paccMaTpuBaloTCS OCHOBHbIE METOAbl ONUCAHMS U CUHTE3a NIOrMYEeCKUX CXEM, COBPEMEHHbIE
cpencTea pas3paboTky LMGPOBbIX YCTPOCTB.

2. MecTo OUCLMMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas aucuunnmnHa BkntodeHa B pasaen " 51.B.0 0.3 OucuunnnHel (Mogynm)" OCHOBHOM
obpasosaTtenbHoi nporpammbl 03.03.03 Pagnodumanka n oTHOCUTCS K 0653aTeNbHbIM OUCLUUMINHAM.
OcBauBaetcs Ha 2 kypce, 4 ceMecTp.

Kypc npegHasHayeH ons cTyneHToB 2 kypca, 4 ceMecTp
61.B.043

Kypc 6a3umpyeTcst Ha 3HaHWUM CTyOeHTaMMn Kypca 3NekTpU4YecTBO U MarHETN3M, OCHOB
PaLNO3NEKTPOHMKMN 1 CNY>XMUT OCHOBOM AN151 MOCNEAyoLWEro N3y4eHns MUKPONpPOLIECCOPHBIX CUCTEM.
OHa gpopMmpyeT NpodeccuoHanbHble KOMNETEHUUN, HEOHX0ANMbIE ONSi NPOXOXAEHNS YHEOHbIX 1
NPON3BOACTBEHHbIX NMPaKTWK, OCBOEHUS MOAynel NPogeccMoHanbHOro Lmkna:MmkponpoLeccopHble
cucTteMbl. IMnynbcHas n ungopoBas anekTpoHvka.lpakTnieckas CXeMoTexHVKa LMgPOBbIX
ycTpoicTs. iMnynbcHas n undopoBasi cxeMoTexHuka. [JuarHocTnka MMKPONpPOLLECCOPHbIX CUCTEM

3. KomneteHuuu obyyarowerocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUMIINHDI
/mopyns

B pesynbTate oCBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytowme KOMNeTEHUNN:

PacwuncpoBka

LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUN
OrlK-1 CNOCOBHOCTLIO K OBNafeHnto 6a3oBbiMM 3HaHUSMK B 06nactu
(npodpeccunoHanbHble MareMaTukn N eCTeCTBEHHbIX HayK, UX UCNONb30BaHUIO B
KOMNeTeHLmm) npogoeccnoHanbHom 0eaTenbHOCTH A
MK-1 CNOCOBHOCTbLIO MOHUMATbL NPUHLMMLI PaboTbl 1 METOAbI
(npodhbeccmoHanbHble aKcnnyaraunun CoBpeMEHHOM paanodnekTPOHHON U ONTUYECKON
KOMMeTeHuunn) annapaTtypbl 1 06opynoBaHus

B pe3ynbtaTe 0CBOEHUS OUCUMUMANHbI CTYOEHT:
1. DONXEH 3HaThb:
NPVHUMMbLI PpaboTbl 1 METOMbl 3KCMyaTaunmM COBPEMEHHOM LMAPPOBOI annapartypbl 1 0bopyaoBaHus

2. IONXEH yMeTb:

CTPOUTb TAabNMLbl NICTUHHOCTU NIOTMYECKNX SNEMEHTOB, CTPOUTb Tabnmubl UICTUHHOCTU N BPEMEHHbIE
avarpammbl paboTbl TPUFTEPOB, CHETYMKOB, pernctpos, LIAM n ALLM.

3. OnXeH BnageTb:
TeopeTnyeckmmm 3HaHusimm 06 ocHoBax bynesoit anrebpbl
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4. NONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
oBnafeBaTb COBPEMEHHbLIMU METOAAMM NMOCTPOEHNS LMAPPOBLIX 3NEKTPOHHbBIX CXEM

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Ob6was TpyooeMKOCTb AMCLMMANHBI COCTABNSIET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMNINHDBI 3a4eT B 4 cemecTpe.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs OMNycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOpPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunnmHe/ MOAynto
TemaTtnyecknu nnaH gUCUUNIUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPYAOEMKOCTb Tekywiume coopmbl
N ,D,ulc\:nuunnunbll CemecTp cemecTpa (B yacax) \ll(ompg:mp
oayns Nex ““I'IpaKmqecmeHaﬁopaToprle
L 3aHATUSA paborbl
1 Tema 1. Beenenve B 4 1-3 6 0 0 Kgg;gganaﬂ
‘lamcumnnnHy P
Tema 2. KoHTponbHas
2.|KoMbUHaLMOHHbIe 4 4-8 10 0 0 paboTta
NOrnM4yecKmne Cxembl
Tema 3 [MncbMeHHoe
3.[MNocnepoBarenbHble 4 9-12 8 0 0 J;SESFL:JMH: ©
NOrN4Yeckne cxembl
Tema 4. Lngoposble ﬂgﬁ;mﬁ::oe
4 |cxembl. 4 | 1318 | 12 0 0 A
Cuyetumk.Peructp.ALIM.LAM A
Tema . Ntoroeas 4 0 0 0 3avet
" |dopma KoHTpoOnNSA
Ntoro 36 0 0

4.2 CopepxaHue ONCLUMIUHDI
Tema 1. BBepeHne B gUCLUUNAUHY
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

LincppoBoit n aHanorosblit curHan. Jlornyeckuin curHan. MNocnenoBaTenbHblid KOL.
MocnenoBatenbHbI 1 NapannenbHbli kog. CUCTEMbI CHACNEHNS, UCTONb3YyeMble B LMGIPOBOIA
anekTpoHuke. OcHoBaHWe cUCTeMbI, BeC paspsaa. NpeobpasoBaHue 3anucu Yucen B pasnmnyHbIX
cucTemax cumcnenuns. [1sonyHas cuctema cumcnenns. CnoxeHve n Bbluutarme. MNMpeobpasoBaHve
npobeii. MNonoxumTenbHble U oTpuuatenbHble yucna. ObpaTHbli koa. JLononHUTENbHBIN KOA.

Tema 2. KombMHaLUMOHHbIE JIOrMYeckue cxeMbl
neKkuunoHHoe 3aHsitne (10 4aca(os)):
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AnemeHTapHble oyHKUMM anrebpbl TOTUKK U UX OCHOBHbIE CBOMCTBA. N3 bloHKUMS. KOHBIOHKLMS.
NHuBepcus. MoHsTne 6asnca. Tabnuua UcTMHHOCTU. NocTpoeHne Tabnuubl MICTUHHOCTU Mo ByneBoii
doyHKunKn. OcHoBHble nornyeckne anementol: ? U1 ? ?2 TN ? ? HE ? ? U-HE ? ? UWTN-HE?
?Uckniovatowee NN ? ?Uckniovarowee NJTN-HE ? YHmBepcanbHbIin xapakTep NOrm4eckoro
anemeHTa ? N-HE ?. OcHoBbl anrebpbl byns. ToxaecTtsa. 3akoHbl (KoMMyTaTUBHBIN,
accounaTuBHbIA, ANCTPUOYTUBHBIN, NOTNOWEHNs, CKnenBaHuns). MpuHUMN 4BONCTBEHHOCTH.
Teopembl [e-MopraHa. KombuHaumoHHas norndeckas cxema. NMoctpoeHme norm4eckor cxembl Ha
OCcHoBe ByneBbiX BblpaXeHW B AN3bIOHKTMBHOM dhopMe. MNoCTpoeHne NormMyeckor CxeMbl Ha OCHOBE
6yneBbIx BblpaXXeHWii B KOHbIOHKTUBHOI doopme. [MpeobpasoBaHne Tabnuubl MICTUHHOCTY B ByneBo
BblpaxeHue. YnpolweHue 6yneBbix BblpaxeHuii ¢ nomoLbio kapT KapHo. Kogbl.
JLlBOMYHO-OecaTNYHbIN Kog ¢ BecoM 8.4.2.1. CamogononHaowmecs Kkoapl. JBOMYHO-OECATUYHbBIN KOA
c BecoM 2.4.2.1. Koabl. [ BonYHO-AECATUYHBIN Koh ¢ BecoM 4.2.2.1. Koa ¢ n3bbitkom 3. Koa Mpesi.
lMpasuna nepexona k asonyHomMy kony. Kogep. Ko IN'pes. Npasuna nepexona oT ABOUYHOro Koaa.
Hekonep. Kogep (lLngpatop). Cxema Ha anemeHTax UIW. Oekonep (dewundppaTop). Cxema Ha
anemeHTax M. PyHKUMOHANbHbIE YCTPONCTBA KOMOBMHAUMOHHOrO Tna. Mynbtunnekcop. Cenektop
naHHbiX 1 n3 8. Hemynbtunnekcop. 2.4.2.1. Koabl. [1Bon4HO-gecsaTuyHbIn koL ¢ Becom 4.2.2.1. Kop,
C M36bITKOM 3.

Tema 3. NocnepoBaTtenbHblIe NOrMyecKkme cxembl
NeKUuMoHHoe 3aHsiThe (8 yaca(os)):

Lindpposon astomar. Astomat Munu. Astomat Mypa. Tpurrepbl. Onpenenexuve. Knaccudpukaums
Tpurrepos. CUHXPOHHbIE N aCMHXPOHHbIE Tpurrepbl. BpemeHHas anarpamma. ACUHXPOHHbIN
RS-tpurrep ¢ npsambiMu Bxogamu. ACUHXPOHHbIM RS-Tpurrep ¢ nHeepcHbiMn Bxogamm CuHTes
acuHxpoHHoro RS-tpurrepa. CUHXpOHHBIN Tpurrep. Knaccmgoukaums CUHXPOHHbBIX TPUITepOoB.
CVHXPOHHbIN ogHoCcTyneH4atbii RS-Tpurrep. CUHXPOHHLIM ABYXCTyneH4yatbih RS-tpurrep
(MS-tpurrep). D ? tpurrep. CUHXPOHHbIA AByXCTyneH4Yatbli CUHXPOHHbIA OOHOCTYNEeHYaTblii
JK-Tpurrep ¢ npsimbiMu BXogamu u ¢ ynpasneHvuem rno nepegHemy poHTy. CUHXPOHHbIN
AByXCTyneH4atbin JK-Tpurrep ¢ npsiMbiMM BXOAaMW 1 C ynpasieHneM no nepenHemy opoHTy.
T-tpurrep. CyeTHbI TpUrrep Ha ocHose JK-Tpurrepa.

Tema 4. LUucposble cxembl. Cuetunk.Pernctp. ALMN.LLAM
JNeKunoHHoe 3aHsitne (12 yaca(os)):

ACUHXPOHHbIV CYETYMK CO CKBO3HbIM MEPEHOCOM. ACUHXPOHHbIV cyeTyrK no moaynio 10.
CVHXPOHHBbIN cHeTymK. CHETYUKM C napannenbHbIM NEPEKNIOYEHNEM Pa3paLoB. Boiuutatowmia
cyeTyuk. CamoocTaHaBnmBalowWwmincs cyeTymk. Cyetymk genntenb YyacTtotbl. Permctp.
Knaccudpukaums pernctpos. 3anmce nHpopmaumm B pernctp. OgHodgasHbin cnocob. MapadpasHbiii
cnocob. MNapannenbHblii peructp. Permuctp namstu. MNMocnepgoBaTtenbHbIi perncTp. Pernctp casura.
Jlornyeckmne mmnkpoonepauum Ha permcTpe ['eHepaTop CEKPETHbIX KOYEN Ha perncte casura.
Monycymmarop. MNonyeblduTtaTens MNonHbin cymmartop. MNonHbl BblduTatens lNapannenbHbli
cymmatop lNMocnenosaTenbHblii cymmatop Linknnyecknin nepeHoc. Cymmartop-BbluntaTtens. Cxema
yMHOXeHus LIAI ¢ nBonyHo-B3BeweHHbIMU pesncTopamu. LIATT ¢ peancTtnsHon R-2R matpuuein.
AL nocnepoBatensHoro cyeta. AU ? Bpems MNynbCHbINA

4.3 CTpyKTypa u conepxaHue caMOCTOATENIbHOMN paboTbl AUCLUNNIUHBI (MOAYNS)

Crpanuua 5 us 10. — o

Buabi
N Paspen Cemect Hepens | camoctosiTenbHoOn [TpyA0eMKOCTb| ;&%ﬂ:;;::;g:ga
AducumnnnHbl pcemecha paboTbl (B yacax) 260TbI
CTYyOEeHTOB P
noaroToBka K
Tema 1. BeegeHue B OAroroska KOHTpONbHas
1',D,I/ICLI,I/II'IJ'II/IH 4 1-3  |KOHTPONbHOM 6 26074
y paboTte P
Tema 2. nooroToeka K
2.|KoMbrHaLMOHHble 4 4-8 |KOHTpONbHOM 10 Kgg;gganaﬂ
Nornyeckmne Cxembl paboTte P
Tema 3. nooroToBeka NUCbMEHHOE
3.|[MocnenosartenbHble 4 9-12 |oomawHero 8 JomMauHee
NOrNYECKNEe CXEMbI 3a0aHus 3adaHune
PervncrpaumnoHHblii Homep 655618 DAEKTPOHHEH
il VHUBEPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma ancumnnuubl "Lindposas anektpoHuka"; 03.03.03 Pannodumsrka; npodeccop, a.H. (npogpeccop) Kapnos A.B.

Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTyAOeHTOB P

Tema 4. Llngoposble noaroToBska NUCbMEHHoe
4.|cxeMmbl. 4 13-18 |gomawHero 12 JomallHee

Cyetuyumk.Peruvctp.AUMN.UAT 3anaHus 3anaHue

NToro 36

5. O6bpazoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

Mcnonb3yloTcs Takme MHTepakTUBHbIE POPMbI 00y4YeHMst Kak 00CyXAeHe TeOpeTnYeCKX BONPOCOB,
npoBeneHne 6nML-0NpPoCcoB, NPYMEHEHNEe PON SKCMEPTOB ANS CTYAEHTOB.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTH, MPOMeXYTOYHOW
aTTecrauum rno uToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNlbHOM paboThbl CTYAEHTOB

Tema 1. BBegeHue B oUCUUNIINHY
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

Tema: Cucrtembl cHnucneHus, MCnonb3yeMble B LI,VICDpOBOVI SNEKTPOHUKE, Cuctembl cumcneHus,
nCcrnonb3yemble B LI,I/ICppOBOﬁ ANEeKTPOHUKE MakcumanbHas oueHka 20 6annos anMeprle 3anaHuns
I'IepeBeCTM 4YNCNO N3 [ECATUYHON CUCTEMbI CHACNEHNS B OBONYHYIO, BOCbMEPUNYHYIO,
lwecTHanouaTepudHyto I'IepeBeCTM 4YMCNO B OBOWYHbIA KOO U CNOXUTb Bbl4MCNNTL B AOMNONHUTENBHOM
koge ? yCTpOVICTBO ceMmpaspsanHoe Bblumcnntb gecatmyHoe ,El,pO6HO€ 4MCNOo B OBONYHOW cCUCTEME
ncymcneHns BoinonHuTb YMHOXEHWNE B OBOVNYHOWM, BOCbMepI/I‘-IHOVI, LUGCTHaﬂ,LlaTepMHHOVI cncteme
cyucneHums

Tema 2. Kom6bMHaLUMOHHbIE JIOrMYeckue cxeMbl
KOHTpOnbHas paboTa , NpuMepHbie BONPOCHI:

Tema: KombrHaumoHHas norndeckas cxema. MakcumanobHas oueHka 20 6annos NpuMepHble
3apaHug lNepesectn gecatndHoe 4ucno B ko ['pes Nepesectn yncno na kona [pes B pecatnyHoe
Ha ocHose norunyeckoro anemeHta WIN-HE noctponTtb opyrue norndeckne anemeHTol: ( 1 BapuaHT
?21n7? + ?Wcknovarowee NN ?HE? 2 BapuanTt ?U ? HE? + ?Uckniovatowee NTN? 3 BapuaHt ?U? +
?Uckntovatowee NN ?HE? 4 Bapuant ? ? HE? + ?Vckniovatowee UIN? 4. 3apaya A) Mo tabnuue
NCTUHHOCTYK 3anuncatb byneso BbipaxeHue b) YrnpocTutb BoipaxeHue, ncnonb3ys kaptol KapHo B)
[MocTponTb Cxemy nocne ynpoLeHns

Tema 3. NMNocnepoBarenbHbIe IOrM4eckue cxembl
NMMCbMEHHOE foMallHee 3aaHune , NPUMEePHble BOMPOCHI:

TeMbl 3a8aHUIN: aCMHXPOHHbIE Tpurrepbl. BpeMeHHas amarpamma. ACMHXpPOHHbIN RS-Tpurrep ¢
NpsiMbIMK BXoAammn. ACUHXPOHHbIN RS-Tpurrep ¢ nHeepcHoiMy Bxogamm CUHTE3 aCMHXPOHHOIO
RS-tpurrepa. CuHxpoHHbI Tpurrep. Knaccmgomkaums CUHXPOHHbBIX TpUrrepoB. CUHXPOHHbIN
opHocTtyneHyatbih RS-tpurrep. CUHXpOHHbIM AByxcTyneHyatbii RS-tpurrep (MS-tpurrep).
D-tpurrep. CUHXpOHHbBIA ogHOCTYneH4YaTbln. D ? Tpurrep. CUHXPOHHbBIN OBYXCTYNEHYaTbIN
CVHXPOHHbIN ogHOCTyneHYatbii JK-Tpurrep ¢ npsiMbiMy BXOOaMu 1 C ynpasieHeM Mo nepenHemy
PPOHTY. CUHXPOHHBIN ABYXCTyneH4yaTtbii JK-Tpurrep ¢ NnpsiMbiMy BXOAaMun 1 C ynpasieHeM rno
nepenHemy ppoHTy. T-Tpurrep. CYeTHbIN TpUrrep.

Tema 4. LUudposble cxembl. Cuetuuk.Pernctp. ALMN.LLAM
NUCbMEHHOEe JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:

TeMmbl 3a0aHWI: ACUHXPOHHbI CHYETYMK CO CKBO3HbIM MEPEHOCOM. ACUHXPOHHbIV CYETYMK MO MOLY/IO
10. CMHXPOHHBIN cHeTymK. CHEeTYNKKN C napannenbHbIM NepeknioYeHneM paspanos. Beluntaowmi
cyeTymk. CamoocTaHasnMBawWMncs cyetymk. CyeTyuk genntenb YactoTbl. Pernctp.
Knaccndgoumkaums pernctpos. 3anuce nHdopmaumm B pernctp. OaHodasHblii cnocob. MNapadpasHbiii
cnocob. YcTaHoBOYHbIE MUKpOONepaumm Jlormieckne Mmkpoonepaumm Ha pernctpe Mukpoonepaumm
caosura
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Tema . UToroBasi oopma KOHTpOns

[MprnMepHbIe BONPOCHI K 3a4eTy:

Bonpocsbl k 3a4eTy no kypcy "Lingpposas anekTpoHmnka"

1. LlmdppoBoin n aHanorosbivi curHan. Jlormyeckuii curHan. lNocnepnosaTenbHbli KO,
[MocnepnoBaTenbHbIN U NapannenbHbIA Kog,

2. CuCTeMbl CYNCNEHUS], UCMONb3yeMbIe B LMADPOBOI anekTpoHuke. OCHOBaHWE CUCTEMbI, BEC
paspsaa. MpeobpasoBaHne 3anncu YUCEN B Pas3NIMYHbIX CUCTEMAX CHUCTEHUSI.

3. [lBonyHas cuctema cumcneHusi. CnoxeHue u Boluutanue. NpeobpasosaHue apobeii.
MonoxuTenbHble 1 oTpuuatenbHble Yucna. ObpaTHblil Koa. [LONONHUTENbHbIA KOA.

4. OneMeHTapHble GOyHKLMKN anrebpbl NOrMKN 1 X OCHOBHbIE CBOMCTBA. [IM3bIOHKLMS.
KoHbloHkums. NiHBepcus. MMoHsTne H6asuca.

5. Tabnuua nctnHHoCcTK. MNocTpoeHne Tabnuupbl UICTUHHOCTY MO ByneBO PYHKLMN.

6. OcHoBHble norndeckume anemeHTol: "U"" UM ""HE " " U-HE " " UTT-HE" "Ucknouatowee TN
" "Ucknovarowee NIW-HE "

7. YHBepcanbHblin XxapakTtep norundeckoro sanemeHta " UI-HE ".

8. OcHoBbl anrebpbl bynsi. ToxaecTtea. 3akoHbl (KOMMyTaTUBHBIA, aCCOLMATUBHBIN,
OVNCTPUOYTMBHbINA, MOrNoWeHMs, cknenanns). MNpuHumn asoincteeHHOCTU. Teopembl le-MopraHa.

9. KomMbuHaumoHHas noruyeckas cxema. lNocTpoeHne normiyeckor cxeMbl Ha oCHoBe ByneBbiX
BblPaXeHW B AN3BIOHKTUBHOM hopMe. MoCTpoeHMe NOrmyeckor cxeMbl Ha OCHoBE ByneBbix
BblpaXXeHWN B KOHbIOHKTUBHOW (popMe.

10. NMpeobpa3zoBaHne Tabnubl UICTUHHOCTY B BYNEBO BblpaxXeHMe.
11. YnpouweHune bynesbix BbipaXeHuii ¢ noMoLbio kapT KapHo.

12. Koabl. J1BONYHO-OecAaTUYHbIN Kon ¢ BecoM 8.4.2.1. CaMoo0onoNHAWMeCs Koabl.
J1BOn4HO-OecATUYHbIN Ko ¢ BecoM 2.4.2.1. Koabl. [1Bon4YHO-OecaTnyHbIn Kon ¢ Becom 4.2.2.1. Kon
C N36bITKOM 3.

13. Kog 'pes. MNpasuna nepexona k asonyHomy kony. Kogep.

14. Kog Npes. MNpasuna nepexona oT gsonyHoro koga. Ilekonep.
15. Kogep (Wndppatop). Cxema Ha anemeHTax UJTA.

16. Hekonep (Jewwndpparop). Cxema Ha anemeHTax W.

17. dyHKUMOHanNbHbIE YCTPOCTBA KOMOMHALMOHHOro Tuna. Mynbtunnekcop. CenekTop AaHHbIX 1 13
8.

18. emynbTunnekcop.
19. Undpposoin astomatr. Astomat Munu. AsTomat Mypa.

20. Tpurrepbl. OnpeneneHune. Knaccudpmkaums Tpurrepos. CUHXPOHHBIE U aCUHXPOHHbIE TPUITEpPbI.
BpemeHHas onarpamma.

21. ACVHXPOHHbI RS-Tpurrep ¢ npsiMbiMy BXOOaMW.
22. ACMHXPOHHBIN RS-Tpurrep ¢ MHBEPCHbIMK BXOO4aMu
23. CuHTe3s acumHxpoHHoro RS-tpurrepa.

24. CuHXpOHHbIN Tpurrep. Knaccndukaums CUHXPOHHbIX TpUrrepoB. CUHXPOHHbIN
ofHocTyneHyatbih RS-tpurrep.

25. CMHXpOHHbBIN aByxcTyrneH4yaTbin RS-Tpurrep (MS-Tpurrep).

26. D-tpurrep. CMHXPOHHbBIA 0QHOCTYNEHYaTbIN.

27. D - tpurrep. CUHXPOHHbBIA OBYXCTYNeH4YaTblii

28. CMHXPOHHbBIN 0gHOCTyNeHYaTbin JK-Tpurrep ¢ NpsiMbiMM BXOA2MU U C yNpaBieHUeM no
nepenHeMy OpPOHTY.

29. CMHXPOHHbIN ABYXCTYyrneH4aTbln JK-Tpurrep ¢ npsiMbIMn BXo4amMu 1 C ynpaBneHneM no
nepenHeMy OpoHTY.

30. T-tpurrep. CyeTHbIn TpUrrep Ha ocHoee JK-Tpurrepa.

31. ACMHXPOHHbIA CYETYMK CO CKBO3HbIM NEPEHOCOM. ACUHXPOHHbIN cYeTYnKk no moaynto 10.
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32. CMHXPOHHbIN cyeTymK. CHeTymKn ¢ napannenbHbIM NepektoYeHneM pa3psaaos.
33. Bbiuurarowmin cyetymk. CamooctaHaenmealowmnines cyetymk. CHeTynk genvrensb YacToThl.
34. PerucTtp. Knaccudomkauunsa permcrpos.

35. 3anucb nHpopmaumm B permctp. OgHodasHbii cnocob. MNapadhasHblii cnocob.
36. lNapannenbHbii pernctp. Pernctp namsaru.

37. lNocneposaTenbHbI perucTp. Pernctp capura.

38. Jlornyeckmne mukpooriepaumm Ha pernctpe

39. 'eHepaTop CEKPETHbIX KMKYER Ha perncte casura.

40. NMonycymmartop. NonyBblunTaTens

41. MNMonHbi cymmatop. [NonHbIn BblMUTaTENb

42. lNapannenbHbli CymMMaTop

43. lNocnenoBaTenbHbI CyMMaTop

44. Llnknnyeckuni nepeHoc.

45. CymmaTop-Bblyntatens.

46. Cxema yMHOXEHNS

47. LUAT1 ¢ nBOMYHO-B3BELWEHHbIMW PE3NCTOPaMN.

48. LIAT1 ¢ pesnctmneHon R-2R maTtpuueil.

49. AUT1 nocnepoBatenbHOro cyera.

50. AU - BpeMsa nMnynbCHbI

7.1. OcHOoBHas nuTeparypa:

1. Wyka, A. A. OnekTtpoHuka / A.A. lLyka. ? 2-e nag., nepepab. n gon. ? Cl6.: BXB-MNeTtepbypr,
2008. ? 751 c.: un. ? (YuebHas nutepartypa ans By3os). - ISBN 978-5-9775-0160-6 -
http://znanium.com/catalog.php?bookinfo=350420 S5C '3HaHnyM™'

2. MNpoekTmpoBaHne aHanoroBbIx U LMAPOBbLIX YcTporcTs: YuebHoe nocobue / B.C. Tutos, B.U.
WMBaHoB, M.B. Bobbipb. - M.: HALL MHDPA-M, 2014. - 143 c.: 60x88 1/16. - (Bbicluee obpasoBaHme:
Bakanaspuart). (o6noxka) ISBN 978-5-16-009101-3. -
http://znanium.com/bookread.php?book=422720 35C '3HaHnyM'

3.MukywwH, A. B. LlndbpoBbie ycTpoiicTBa 1 Mukponpoueccopsbl: y4eb. nocobue / A. B. MukywuH, A.
M. CaxHes, B. . CeaunnunH. ? ClN6.: BXB-MNeTtepbypr, 2010. ? 832 c.: nn. ? (YyebHas nutepartypa
ans By3oB). - ISBN 978-5-9775-0417-1. http://znanium.com/bookread2.php?book=350706 965C
'BHaHUYM'

7.2. lononHutenbHasa nuteparypa:

WNrnatos, A. H. Knaccrnyeckas anekTpoHuka n HaHO9NeKTPOHUKA [DNeKTPOHHbIN pecypc] : y4eb.
nocobve / A. H. Urnatos, H. E. ®apneesa, B. J1. CaBuHbix, B. 4. Baiicnanup, C. B. Bopobbesa. ? 2-
n3g., crep. . M. : ®JIMHTA, 2012. ? 728 c. Pexum goctyna:
http://znanium.com/bookread.php?book=455216 95C '3HaHny™'

MepwwuH B. T. ®opMmpoBaHne 1 reHepupoBaHne CUrHanoB B LMKOPOBOI paamnocesasn: YuebHoe
nocobwue / B.T. MNepwwuH. - M.: HALL MIH®PA-M; MH.: HoB.3HaHue, 2013. - 614 c.

http://znanium.com/bookread.php?book=405030 95C '3HaHny™'

7.3. UHTepHeT-pecypcChbl:

Bukunenwns - http://en.wikibooks.org/wiki/Digital_Electronics
Bukuneons - www.wikipedia.org/wiki/Lingoposble_TexHonorunm
®dupma Altera - www.altera.com

dompma Atmel - www.atmel.com

dompma Xilinx - www.xiliinx.com
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8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHue gncumnnuHbl "Lindpposas anekTpoHuka" npegnonaraeT UCNONb30BaHWe crnemyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBAHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON ynpaBs/ieHns, OCHalWeHHas
COBPEMEHHbBIMU CPEACTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboi Buaeo n ayamno
NHpopMaLuun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekrawums
My/NbTUMELMIHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopPa, aBTOMaTU3NPOBAHHOIO
NPOEKLMOHHOr0 9KpaHa, akyCTUYeCKON CUCTEMBI, a TaKXe MHTEPaKTMBHONW TpMbyHbI Npenoaasartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AnaroHanblo He MeHee 22 [O0MOB, NePCOHabHbIA KOMMbIOTEP
(c TexHn4ecknmmn xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPGECHI
noakntoueHmns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaasaTtens SBnseTCcs Kno4eBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B €OMNHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenogasatens. lNpenogasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO NO3BONSET NPOBOANTL NEKUMW, NPaKTU4Yeckme
3aHATMA, Npe3eHTaunn, BebrnHapbl, KOHPEPEHLNM U Opyrve BUabl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yA06HON 1 OOCTYMHOW ANS HAX POPME C NPUMEHEHUEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCNe C MCNONb30BaHMEM B NMpoLecce 0by4yeHuns BCex
KopropaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopust Takxxe ocHaleHa WMpPOoKOMoIoCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOe 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HANIMYUN B
3NeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT NnponsseneHnst KpynHENWmnxX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaywmx By30B CTpaHbl, BbICOKOKBANUGULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPoBaH C y4ETOM BCEX
N3MEHEHW 0BpasoBaTeNbHbIX CTaHAAPTOB M BK/OYAET y4ebHMKM, yuebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNn, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE JOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTBYET
BceM TpeboBaHMsaM penepanbHbIX rocyaapCTBEHHbIX 0O6pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

- CTauMOHapHOE N NepeHOCHoe AEMOHCTPALNOHHOE 060pyAoBaHNE (MyIbTUMEANIAHBIE MPOEKTOPHI,
HOyTOyKMW);

- nabopatopHoro obopynoeaHusa Ha ocHoee Cyclne Il FPGA Starter Develpment Kit nntoc MO
paspabotkm MAXPlusll unu Quartus;

- LCD panel (cp-Ba oTobpaxeHns) ons 3afaHuii, CBA3aHHbIX C 0TObpaxxeHnem nHgopmaumnm
(CMBONbHOW 1 rpadon4eckomn)

- 5.0 megapixel digital camera upgrade - ons 3agaHuin No ynpasneHUio CYNTbIBAHMEM Kaapa 1 ero
0bpaboTku.

- KoMnbtoTepbl ans pabotbl B cpeae MAXPlusll nnn Quartus.
- ocumnnorpadsbl undposbie GDS-2204, aByxnyyesble, ¢ nonocon go 100 Mru, npeaoHa3Ha4vyeHbl ong
KOHTPONS LMAGOPOBbIX curHanos Ha moaynsax Cyclne.

MNporpamma coctaBneHa B cooTBeTcTBUM € TpebosaHnamm @I OC BIO un yyebHbiM nnaHom no
HanpasneHnto 03.03.03 "Paanoduamka” n npodounto noarotoBkm TenekoMMyHUKAUNOHHbBIE CUCTEMDI
N NHCPOPMALIMOHHbIE TEXHONOTNN .
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