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

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbio ocBoeHus aucumnnuHbl Lindpposas sanekTpoHuka SBNatoTCS 3yYeHne TeopeTU4eCcKnux OCHOB
LNJOPOBOW 3NEKTPOHUKM, MPUHLMMNOB OpraHM3aumnm n goyHKLUNOHNPOBAHUS LMAPOBbIX YCTPONCTB
KOMOMHALMOHHOr0 1 MOCNeaoBaTenbHOro TUMOB; NPUOBPETEHNE HABBIKOB UX MOCTPOEHMUSI.
PaccMoTpeHbl OCHOBHbIE CUCTEMbI CHUCTIEHUS, UCMONMb3yeMble B LUCPPOBOMN 3/1IEKTPOHMKE.
MpuBoasiTcst ocHoBbl Bynesoli anrebpbl, He0bXxoaMMble 4151 KOPPEKTHOrO aHann3a u CMHTe3a
LUMGOPOBLIX CxeM. PaccMoTpeHbl NpHUMMbLI paboTbl OCHOBHbBIX NOFMYECKMX 3/1IEMEHTOB. PaccMOTpeHbI
BOMpPOCHI aHann3a paboTbl U CUHTE3a TPUITEPOB PasnmyHblx TMNos: RS-tpurrep, D-Tpurrep,
JK-Tpurrep. Mayyaetcsa pabota OCHOBHbIX LIMGOPOBbIX YCTPOMCTB, TAKUX KaK CHETYUK, pernucTp. Ha
KOHKPETHbIX NpuMepax obcyxnatoTcst Hambonee 4acTo NPYMeEHsIEMble CTaHAAPTHbIE CXeMbl. [laHbl
OCHOBHbIE MPUHLIMMbI MOCTPOEHMS aHaNnoro-LUMgPOBbIX U LMGIPO-aHanoroBbix npeobpasosaTenei.

2. MecTO AMCUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasnen " 53.B.2 MpodgeccnoHanbHbIA" OCHOBHOM
obpaszoBartenbHoit nporpammbl 011800.62 Paanoduranka n 0THOCUTCS K BapUaTMBHO YacTu.
OcBauBaetcs Ha 2 kypce, 4 ceMecTp.

OucunnnmHa ns umnkna NMpodeccmnoHansHbll. BapnatueHasg yacTtb. CTyAeHT AOMXEH BNanetb
aucuunnnHamn MartemaTn4eckoro n eCTeCTBEHHOHay4HOro uukna, yMeTb: NoHUMaTb, nanaratb u
KpUTUYeckn aHanmanposaTb 6a30Byt0 00LWedn3nYeckyto MHEPOPMaLNIO; MCNONb30BaTh
MaTemMaTU4YecKuin annapaTt, NCMob30BaTb HaBbIKM SKCNEPUMEHTaNbHOM paboTbl U paanoguanyeckme
MeTo bl Ha NpakTuKe; BnageTb aucuunnnHamm lNpodeccnoHanbHOro Lmkna, GOoNXeH 3Hatb MeTobl
06paboTkM CUrHanoB 1 NX BblAENEHMS HA GPOHE WYMOB, OCHOBHbIE MPUHLIMMbI, 3aKOHbI MOCTPOEHUS 1
PYHKLIMOHNPOBAHNS SNMEKTPOHHbIX CUCTEM, TEOPETUYECKME N SKCMEPUMEHTA/IbHbIE METObl OLLEHKN
napamMeTpoB aNEKTPOHHbIX NPUOOPOB, UCNONb30BaTh MHPOPMALIMOHHBLIE TEXHONOMUW ONSl PEeLeHNS
domnamnyeckunx 3agad. Hoeble MHGOPMaLMOHHbIE TexHONornmm u NHdopmartmka MoryT paccmaTpuearbecs
Kak npeawecTeyowme GUCUNnamMHa. 3HaHNS U HaBblKW, NOyYEHHble Npu naydeHnn Lindpposori
3NEKTPOHMKM ByayT NCNONb30BaHbI MPU U3yHeHWN creumanbHblX AUCUUNINH HanpaBneHns:
KomMnbloTepbl 1 cucTembl, DyHKLMOHANbHbIE Y3/bl MHPOPMaLMOHHbBIX cucteM, Mukponpoueccopsbl B
NHAOPMaLMOHHbIX cucTemax, PaspaboTka CUCTEM C MUKPOKOHTpONNepoM, MNMporpamMmmnpoBaHue
MUKponpoueccopos, Lindposble ycTponcTea, JuarHocTnka MMKPONpOoLECCOPHbIX CUCTEM,
[Mporpammumpyemas noruka.

3. KomneTteHuumn obyuatowterocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL U

CnocobHOCTb K OBNageHuto 6a3oBbIMY 3HAHMSIMK B 06nacTu
OK-14 NHJOOPMAaTMKN U COBPEMEHHbIX MHPOPMALMOHHBIX TEXHONOTUIA,
(0bLeKkynbTypHbIE NPOrpaMMHbIMU CPELCTBAMM 1 HaBblkaMy paboTbl B
KOMneTeHuunm) KOMMbIOTEPHBIX CETSIX, MCMONb30BaHNI0 623 faHHbIX 1 PeCypCoB

NHTepHeT
OK-6 CNOCOBHOCTBLIO HAXOANTb OPraHN3aLMOHHO-YNPaBNeHYeckme
(0BLweKkynbTypHbIE peweHns B HeCTaH4apTHbIX CUTyaUMsX N TOTOBHOCTbIO HECTU 3a
KoMneTeHuunn) HWUX OTBETCTBEHHOCTb
MK-3 CMNOCOBHOCTbLIO MOHUMATbL NPUHLMMLI PaboTbl 1 METOAbI
(NMpodpeccmoHanbHble aKcnnyarauum COBPEMEHHOW PaanosIeKTPOHHOW 1 ONTUYECKOM
KOMreTeHuun) annapaTtypbl U 06opynoBaHus
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Pacwmndpposka

Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
MK-8
(npodheccunoHanbHble CMOCOOHOCTBLIO BHEAPSATb FOTOBbIE HAy4YHble pa3paboTku
KOMMeTeHuunm)
MK-1 CnocobHOCTb MCMONb30BaTb 6a30Bble TEOPETUYECKNE 3HAHUS
(MpocpeccnoHabHLIe LNS peleHns NpogeccnoHasnbHbIX 3anaqp
KOMreTeHuunn) P P

B pesynbtaTte 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

NPUHUMNbI PaboTbl U METObl SKCMNyaTaLm COBPEMEHHOM LMGOPOBOI annaparypsbl v
obopynoBaHus,

2. IONXEeH yMeTb:

CTPOUTb TabnnLbl ICTUHHOCTM IOFMYECKMX 3NEMEHTOB, CTPOUTb Tabnuubl NICTUHHOCTY U BPEMEHHbIE
omarpammbl paboTbl TPUITEPOB, CHETYMKOB, perncTpos, ALLM.

3. [ONXeH BnaneTb:
TeopeTnyeckmmm 3HaHusimm 06 ocHoBax bynesoit anrebpbl

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
oBnafeBaTb COBPEMEHHbLIMU METOAAMM NMOCTPOEHNS LMIPPOBLIX 3IEKTPOHHbBIX CXEM

4. CTpyKTypa u cogepxaHve AUCLUMNINUHbI/ Moayns
Obwas TpynoeMKOCTb AMCLUMANHBI COCTABNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopmMa NPOMEXYTOYHOr0 KOHTPONS ANCUMMINHBI 3a4€T B 4 CEMECTpE.

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

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

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

55-70 6annos - "ynoBnetBoputenbHO" (yO0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunamHe/ MOAynto
TemaTtnyeckuu nnaH gucuUnNauHbl/Moayns

Buobl 1 yacbl
Pasgen ayauTopHOW paboThl,
Hepens VX TPy A0EMKOCTb Tekywume copmbl
N 'D'"Kn%"m:_:;""b'/ CemMecTPemectpa (B yacax) ‘I,(OHTpgt;Slp
ay Nex ““I'Ipaxmqecmena6oparopuble
L 3aHATUSA pabortbl
YCTHbI ONpocC
Tema 1. BeepeHue B KOHTpONbHas
1'JJ,VICL|,I/II'IJ'II/IHy 4 1-3 6 0 0 pabota
KOHTpOnbHas
Tema 2. BeeneHve B paboTta
2. Bynesy anrebpy 4 4-9 12 0 0 YCTHbIA onpoc
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Buabl n yachbl
ayauTopHOM paborThbl,

Pasnen
Hepens MX TOYA0EeMKOCTb Tekywue oopMbl
N ‘D'"Kn"(")""’;'_r;"”b'/ CeMechcemecrpa (B yacax) ‘ll(ompg:mp
ay Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATMA paborbl
Tema 3. -
3.[lNocnepnoBaTtenbHble 4 10-14 10 0 0 ycTHBI Onpoc

NOrn4yeckKme Cxembl
4 Tema 4. Llngoposble

YCTHbI ONpocC

loxembl 4 15-18 8 0 0

Tema . Toroesas 3ayert
" |doopma KOHTpoOns 4 0 0 0

NTtoro 36 0 0

4.2 CopepxaHue ONCLUMIUHDI

Tema 1. BBepeHne B gUCLUMUNAUHY

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

CuncTeMbl cHnMcneHns, ncnonbdyemblie B LMGPPOBON anekKTpoHuKe. [lecatnyHas n nBonyHas cucrema

cumcnenuns. OcHoBaHME CUCTEMbI, BEC paspsna. ﬂpeo6pa303aHV|e 3anncu 4mcen B pasyinyHbiX
cncteMmax CHMUCneHuns.

Tema 2. BBepneHue B byney anrebpy

JNeKunoHHoe 3aHsitne (12 yaca(os)):

OnncaHne NOrMYeCKNX CXeM C NMOMOLLbIO GoYHKLMIA anrebpbl nornkn. OCHOBHblE OnpeneneHus
anrebpbl Norukn. dnemeHTapHble pyHKunn anrebpbl norukn. NMoctpoeHne Tabnnubl MICTUHHOCTM MO
6yneBoi pyHKUMN. MUHUMU3aLMS OYHKUMIA anrebpbl NOrMky ¢ NOMOoLLbo KapTbl KapHo (anarpammb
Beiya). Jlornueckme anemeHtol ?U7?, "UNIN?, ? HE ?, " N-HE ?, ? UTTN-HE?, ?Uckntovatowee A
?. MNMoHaTtue kopa. Kogep. dekonep. MynbTunnekcop

Tewma 3. NocneposarenbHble NOrMyeckue cxembl

nekumoHHoe 3aHsiTne (10 yaca(os)):

Tpurrep CUHXPOHHBIA N aCUHXPOHHBIA TpUrrepbl AHanM3 paboTbl TPUITEPOB Pa3NNYHbIX TUMOB:
RS-tpurrep, D-tpurrep, JK-tpurrep. CyeTHbin Tpurrep. BonyHbIN cHeTYnk. CHeTymK C
nocnenoBarenbHbIM NepekstoyeHne pas3panos. CHeT4rK ¢ napanniesnbHbIM NepektoHeHneM
pa3psanos. HegBonyHbln cyeTymk denutens YacToThl [locnenosartenbHble pernctpsbl [apannenbHblie
perncTtpbl [eHepatop NnceeaocnyyanmHbIX YACEN Ha peructpe casura

Tema 4. UudopoBbie cxeMbl

JIeKLMOHHOe 3aHsiTue (8 4aca(oB)):

OnepaumnoHHbI ycunuTenb, ero ceoictea n xapakrepuctukn. Opranmsauunsa LIAM n AUIM ¢
MOMOLLbIO orepaunoHHbIx yeunutenein. LIAT1 ¢ nsonyHo-3BelweHHbIMK pe3ncTopamn. LIATT ¢
peauctnsHoin R-2R matpuuen. MNonycymmarop. [NonHbin cymmartop. [NapannenbHbii cymmaTop
lMocnepnosaTenbHbln cymmaTop Nonysblymntatens. MNMonHbin Bolyntatens. Linknuyecknin nepeHoc.
Cymmatop-ebliutaTens. Cxema BONYHOrO YMHOXEHUSI.

4.3 CTpyKTypa M cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Buabi
N Pasnen Cemectp| HEAEN | camocTosTensHoi [TpyaoemKocTs g;%%"g::)';g:;gzg;
AucumnnuHbl Plcemectpal pa6oTbl (B yacax) 260ThI
CTYAEHTOB P
N3yyveHne
nutepartypsbl rno
Teme, 4 YCTHbIIA ONpoC
1 Tema 1. BeegeHue B 4 1-3 NOAroToBKa K
| AMCLMNANHY YCTHOMY OMpocy
PernctppufioHHbI HoMep 670714 DAEKTPOHHEH
Crpanuup 5|13 11. 11} yLH,lfI,F EP‘CH Tl:::.r
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Buabl
Hepens | camocTositensHoi [TpynoeMKoCTb|
ceMecTpa paboTbl (B yacax)
CTYA,EeHTOB
noAroToBka K
KOHTPO/bHOW 6
paboTe

N3yyveHne
nutepaTtypbl No
Teme, 4 YCTHbI ONpocC
Tema 2. BeegeHue B noaroToBka K
"\Bynesy anrebpy YCTHOMY Onpocy
NoAroToBKa K
KOHTPO/bHOW 6
paboTe

N3yyeHre
Tema 3. nutepartypsbl Mo
3.[MocnenosarenbHble 4 10-14 |teme, 8 YCTHbI ONpoC
norn4yeckue cxembl noaoroTtoBka K
YCTHOMY orpocy
N3yyveHune
nmTeparypbl no
4|Tema 4. Lincpposeie 4 | 1518 frewe. " 8  |ycTHbiit onpoc
CXeMbl
noaoroTtoeka K
YyCTHOMY Onpocy

NTtoro 36

dopMbl KOHTPONSA
CaMoCTOSAITEeNIbHOMN
pabortbl

Paspen

OucumnnuHbl CemecTp

KOHTPO/NbHas
paboTta

KOHTPO/NbHas
paboTta

5. O6bpa3oBarenbHble TEXHONOMMU, BK/IOYAs MHTEPaKTUBHble hopMbl 06yYeHUs
Ncnonb3oBaHne MynbTUMELNAHBIX CPeACcTB 00y4eHUst B Mpe3eHTauUmsIX NEKLMNA.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. BBepeHne B gUCLUMNAUHY
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

Tema: Cnctembl cyncneHus, ncnonb3dyemble B LI,I/ICppOBOVI SNIEKTPOHUKE, CucteMbl cuncneHns,
ncnonb3dyembie B Ll,I/ICppOBOVI ANEeKTPOHUKE MakcumanbHas oueHka 25 6annos anMeprle 3agaHuns
I'IepeBeCTM 4UCno U3 DecAaATU4YHOW CUCTEMbI CHACNEHUSA B OBONYHYIO, BOCbMEPUYHYIO,
wectHanouaTtepuHHyro I'IepeBeCTM 4YMCNO B OBOWYHbIA KOO U CNOXUTb BblYMCANTL B AOMONHUTENBHOM
kone ? YCTpOVICTBO cemmpaspsanHoe Bblumcnntb oecatmyHoe ,upoGHoe 4ncno B ABOWNYHON CUCTEME
ncuymcneHns BoinonHuTb YMHOXeHNne B OBOVYHOWN, BOCbMepI/I‘-IHOVI, LueCTHa,D,LI,aTepVI‘-IHOI7I cncteme
cyucneHuns

YCTHbIA ONpoC , NPUMEPHbIE BOMPOCHI:

LincppoBoit n aHanorosblit curHan. Jlornyeckunin curHan. MNocnenoBaTenbHblii KOL.
MocnenoBatenbHbIA 1 NapannenbHblil Ko CUCTEMbl CHUCNEHUS, NCMONb3YEMbIE B LIMAOPOBOIA
anekTpoHuke. OcHoBaHWe cuCTeMbl, BeC paspsaa. NpeobpasoBaHue 3anucu Yucen B pasnmnyHbIx
cucTemax cumcnenus. [1sonyHas cuctema cumcnenns. CnoxeHve v Boluutarme. MNMpeobpasoBaHve
npobeii. MNonoxunTenbHble U oTpuuatenbHble Yucna. ObpaTHbli koa. JLononHUTENbHBIN KOA.

PernctpaunoHHbIii Homep 670714 - PAEKTPOHHBIH
Bl YHHBEPCHTET
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Tema 2. BBepeHue B byneBy anrebpy
KOHTposNbHas paboTta , NpUMepHbIE BONPOCHI:

Tema: KombrHaumoHHas nornyeckas cxema. MakcumanbHas oueHka 25 6annos MNpuMepHble
3apaHus MepesecTn necsaTudHoe Yucno B ko Mpesi (4 6anna) MNepesectn Yncno u3 koga Mpes B
necstnyHoe (4 6anna) 3. Ha ocHoBe noruyeckoro anementa UJ1N-HE noctponTtb opyrue normyeckume
anemeHTbl: (6 6annos) ? 1 BapuaHt ?U? + ?Uckntovatowee NI ?HE? ? 2 Bapuant ?U ? HE? +
?WNcknovatowee NNN? ? 3 BapuanTt ?1? + ?Ucknovarowee NN ?HE? ? 4 sapunant ?U ? HE? +
?UNckntovatowee UN? ? 4. 3apada (116annos ) ? A) Mo Tabnuue UCTUHHOCTM 3anucaTb byneso
BbipaxeHue (3) ? B) YnpocTtutb BbipaxeHue, ncnonb3ys kaptol KapHo, (5) ? B) MNocTtponTtb cxemy
nocne ynpouweHus (3)

YCTHbI/A ONPOC , NPUMEPHbIE BOMPOCHI:

OnemeHTapHble QYHKLUM anrebpbl NOTMKM N X OCHOBHble CBOWCTBA. M3 boHKUMS. KOHBIOHKLMS.
NHBepcus. MNoHsiTne 6asnca. Tabnmua MCTUHHOCTK. MocTpoeHne Tabnuubl MICTUHHOCTU NO ByneBow
doyHKuunmn. OcHoBHble nornyeckne anementol: " " "UNN" "HE" "-HE" "UJTU-HE" "Uckntovatowee
NNN" "Ucknovatowee NITN-HE" YHuBepcanbHbili xapaktep normyeckoro anementa "M-HE". OcHoBbl
anrebpbl byns. ToxaectBa. 3akoHbl (KOMMyTaTUBHBIN, aCCOLMATUBHBIA, ONCTPUOYTUBHDIN,
nornoweHus, cknensanus). MpuHumn geoincTBeHHoCTU. Teopembl e-MopraHa. KombrHaunoHHas
nornyeckas cxema. lNocTpoeHme Normyeckor Cxembl Ha OCHOBE ByneBbIX BbIpaXXeHWiA B
LV3BIOHKTUBHON chopMe. [1oCTpoeHrEe NOrM4eckoin CxeMbl Ha OCHOBE OyneBbIX BbIPaXeHW B
KOHBIOHKTUBHOW doopMe. MpeobpazoBaHne Tabnuubl ICTUHHOCTM B ByNeBO BblpaXeHue. YnpoLeHne
6yneBbix BbipaxeHuit ¢ nomouwbio kapt KapHo. Kogpl. [1BOMYHO-OeCATUYHbIN KOL, C BeCOM 8.4.2.1.
CamopononHsiowmecs kogpl. JBOMYHO-OeCATUYHBIV KoL, ¢ BecoM 2.4.2.1. Koabl.
[BONYHO-AECATUYHBIN Koa ¢ BecoM 4.2.2.1. Ko ¢ usbbitkom 3. Kog Mpes. Npasuna nepexoaa K
nsoundHomy kony. Kogep. Kog 'pes. Npasuna nepexona ot asonyHoro koga. ekogep. Kogep
(lWundppatop). Cxema Ha anemeHTax VIW. Oekogep (Lewndpartop). Cxema Ha anemeHTax W.
DyHKLUMOHaNbHbIE YCTPONCTBA KOMOMHAUMOHHOMO Tuna. Mynbtunnekcop. Cenektop oaHHbIX 1 13 8.
Lemynbtmnnekcop.

Tema 3. NocnepoBaTtenbHble NOrMyecKkme cxembl
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

Lindpposon astomar. Astomat Munu. Astomat Mypa. Tpurrepbl. Onpenenexuve. Knaccudpukaumns
TpurrepoB. CUHXPOHHbIE N aCMHXPOHHbIE Tpurrepbl. BpemeHHas anarpamma. ACUHXPOHHbIN
RS-tpurrep ¢ npsambiMu Bxogamu. ACUHXPOHHbIM RS-Tpurrep ¢ nHeepcHbiMn Bxogamm CuHTes
acuHxpoHHoro RS-tpurrepa. CUHXpOHHBIN Tpurrep. Knaccmgukaums CUHXPOHHbBIX TPUITepOoB.
CVHXPOHHbIN ogHoCcTyneHYatbii RS-Tpurrep. CUHXPOHHLIM ABYXCTyneH4yatbih RS-tpurrep
(MS-tpurrep). D-tpurrep. CUHXPOHHbIM ogHOCTYneH4Yatbin. D ? Tpurrep. CUHXPOHHbI
AByxcTyneH4atbll CUHXPOHHbIM ogHOCTYNeH4YaTbi JK-Tpurrep ¢ npsiMbiMmn BXogamm 1 ¢
ynpasneHueMm no nepegHemy opoHTy. CUHXPOHHbIA ABYXCTyneH4yatbih JK-Tpurrep ¢ npsimbiMu
BX04amu 1 C ynipaBneHneM no nepegHemy poHTy. T-tpurrep. CyeTHbI Tpurrep. ACUHXPOHHbIN
CYETYMK CO CKBO3HbIM NepeHOCOM. ACUHXPOHHBbIN cHeT4mK no Moaynio 10. CUHXPOHHbIA CHETHUK.
CyeTynkn ¢ napannenbHbiM NepekioyeHneM paspsanos. Bolyntaowmii cCHeTHNK.
CamoocTtaHasnusatmowmics cyetdnk. Cyetymk genutenb Yactotbl. Peructp. Knaccudpukaums
permcTpoB. 3anucb Hpopmauun B pernctp. OaHogasHblli cnocob. MNapadasHbiii cnocob.
YcTaHOBOYHblE MUKpoonepaunn Jlornyeckue mukpoonepaumn Ha permctpe Mukpoonepaumm casura

Tema 4. UudopoBblie cxeMbl
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

Monycymmarop. MNonHbin cymmartop. MNapannensHbin cymmartop locnenoeartenbHbIi CyMMaTop
Lnknuyecknin nepeHoc. Cymmatop-Bblumtarenb. Cxema yMHoXeHus LIATT ¢ ABOMYHO-B3BELWEHHBIMY
peauctopamun. LUAI ¢ peauctmneHon R-2R matpuueii. ALLMN nocneposatenbHoro cyeta. AL ? Bpems
UMMYNbCHbIN

Tema . UToroBas coopma KOHTpoOns

[MprnmMepHbIe BONPOCHI K 3a4eTy:
Bonpochbl k 3a4ety
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1. LlmndpopoBoin n aHanoroebi curHan. Jlormyeckuii curHan. lNocnepnosaTenbHbli KO,
[MocnepnoBaTenbHbI U NapannenbHbIA Kog,

2. CuCTeMbl CYMCNEHUS], UCMONb3yeMbIe B LMADPOBOI anekTpoHuke. OCHOBaHWE CUCTEMBI, BEC
paspsana. MpeobpasoBaHne 3anncu YUCEN B Pas3NMYHbIX CUCTEMAX CHUCTEHUSI.

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

4. OneMeHTapHble GOyHKLIMN anredbpbl NOrMKN 1 X OCHOBHbIE CBOMCTBA. [IM3bIOHKLMS.
KoHbloHkums. NiHBepcus. MMoHsTHe H6asunca.

5. Tabnuua nctnHHocTu. NocTpoeHune Tabnuupbl NCTUHHOCTY NO ByneBoOn PYHKLUN.

6. OcHoBHble norndeckme anemeHTol: "U"" UM ""HE " " U-HE " " UJT-HE" "Ucknouatowee NN
" "Ucknovarowee NIN-HE "

7. YHuBepcanbHbIi XapakTep norudeckoro anemenTa " N-HE "

8. OcHoBbl anrebpbl byns. ToxaectBa. 3akoHbl (KOMMyTaTMBHBIA, aCCOLNATUBHDIN,
LMNCTPUOYTMBHBIRA, NOrnoweHus, cknensaxms). NpuHumn oBoncteBeHHOCTM. Teopembl [e-MopraHa.

9. KombuHaumoHHas nornyeckas cxema. lNocTpoeHne normyeckor cxembl Ha OCHOBE ByneBbiX
BbIPaXeHMWN B N3 BIOHKTUBHOM hopMe. NoCTpoeHne NOrmyeckor CxeMbl Ha OCHOBE ByneBbix
Bblp2XXEHWNA B KOHBIOHKTMBHON (DOPME.

10. NpeobpazoBaHne Tabnuubl ICTUHHOCTU B ByNEBO BbipaXXeHue.
11. YnpoueHune bynesbix BbipaXeHuii ¢ noMoLbio kapT KapHo.

12. Kogbl. 1BOM4HO-OecsaTUYHbIA Kog ¢ Becom 8.4.2.1. CamogononHsawowmecs Kogbl.
JBoOVYHO-OecaTU4YHbIN Koo ¢ BecoM 2.4.2.1. Kogbl. [1Bon4yHO-OecsaTnYHbIN Kog ¢ Becom 4.2.2.1. Kon,
C 1U30bITKOM 3.

13. Kopg pes. lNpaBuna nepexona k asonyHoMmy koay. Konep.

14. Kopg ['pes. [NpaBuna nepexona oT ABONYHOro koga. ekonep.
15. Kogep (WndppaTop). Cxema Ha anemeHTax UJTA.

16. Lekonep (dewndppartop). Cxema Ha anemeHTax U.

17. CDyHKLI,I/IOHaJ'IbeIe YCTpOVICTBa KOMOWHALMOHHOro TUNa. MyanmnneKcop. CeneKTop OaHHbIX 1 13
8.

18. demynbTunnekcop.
19. Undpposoin asTomar. Astomat Munu. Astomat Mypa.

20. Tpurrepbl. Onpegenenune. Knaccudpumkaums Tpurrepos. CUHXPOHHBIE U aCUHXPOHHbIE TPUITEpPbI.
BpemeHHas onarpamma.

21. ACuHXpOHHBIA RS-Tpurrep ¢ npsaMbiMK BXxo4aMW.
22. ACMHXPOHHBIN RS-Tpurrep ¢ MHBEPCHbIMK BXOO4aMu
23. CuHTes acmHxpoHHoro RS-tpurrepa.

24. CuHXpOHHbIA Tpurrep. Knaccndukaums CUHXPOHHbIX TPUrrepoB. CUHXPOHHbIN
ofHocTyneHyatbii RS-tpurrep.

25. CMHXPOHHbBIN aByxcTyrneH4aTbln RS-Tpurrep (MS-tpurrep).

26. D-tpurrep. CMHXPOHHbBIA OQHOCTYNEHYATbIN.

27. D - tpurrep. CUHXPOHHbBIA OBYXCTYNeH4YaTblii

28. CMHXPOHHBIN 0gHOCTYyNeHYaTbin JK-Tpurrep ¢ NpsiMbiMM BXOA2MU U C yNpaBieHUeM no
nepenHeMy OpPOoHTY.

29. CMHXPOHHbIN OBYXCTYyrneH4aTbln JK-Tpurrep ¢ npsiMbIM1 BXO4aMK U C yNpaBneHneM no
nepenHeMy OpPOoHTY.

30. T-tpurrep. CyeTHbIN TpUrrep.

31. ACMHXPOHHbIA CYETHUK CO CKBO3HbIM NEPEHOCOM. ACUHXPOHHbIA cYeTYnK no moaynto 10.
32. CMHXPOHHbIN cyeTymK. CHeTUYMKM C napanfienbHbIM NepPeKtoYEHNEM pa3psaoB.

33. BoiuuTarowmi cyetymk. CamooctaHaBnmealoWwnnes cyetymk. CHeTynk genmTenb 4acToThl.
34. PerucTtp. Knaccudomkauuns permctpos.

PernctpaunoHHbii Homep 670714
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35. 3anucb nHpopmaumm B pernctp. OgHodasHbli cnocob. MNapadoasHblit cnocob. YcTaHOBOYHbIE
MUKpoonepaumm

36. Jlornyeckre Mmukpoonepauumn Ha perncTpe
37. Mukpoonepaunn caosura

38. Nonycymmarop.

39. lNonHbIn cymmarop.

40. MNMapannenbHbI cymMmaTop

41. lNocnepoBatenbHbI CyMMaTop

42. Llnknnyeckunin nepeHoc.

43. CymmaTop-Bbl4UTaTEND.

44. Cxema yMHOXEeHUs

45. LUAT1 ¢ nBOMYHO-B3BELWEHHbLIMW PE3NCTOPaMN.
46. LLAT ¢ pesnctmneHon R-2R matpuueii.

47. AUI nocneposartenbHOro cyera.

48. AUT1 - Bpemsi UMNynbCHbIN

7.1. OcHOoBHas nuTeparypa:

1. HapbiwkmH A. K. LindopoBble ycTpoiicTBa 1 MUKPOMpPOLIECCOpbI: y4ebHoe nocobue ans cTyaeHToB
BbICLIMX Y4eOHbIX 3aBeeHNIA paanoTexHmyeckux cneunanosHocteir M: Akagemms, 2006.-317c¢. 15

2. 10.®. Onaguuin, O.MN. MyokuH, A.W. T'ypos; MNog pea. O.N. NyakuHa AHanorosas n umgposas
9NEeKTPOHMKA: MONHbIA Kypc: Yyeb. ons ctyaeHToB By30B.-M.: lopsyas nuHns - Tenekowm,
2003.-768c. 35

3. MNpoekTupoBaHne aHanorosbiX 1 LMAPOBLIX yCTPOCTB: YuebHoe nocobue / B.C. Tutos, B.W.
WMBaHoB, M.B. Bobbipb. - M.: HALL MH®PA-M, 2014. - 143 c.: 60x88 1/16. - (Bbicluee obpasoBaHme:
Bakanaspuar). (o6noxka) ISBN 978-5-16-009101-3, 500 3ka.
http://znanium.com/bookread.php?book=422720

9BbC 3HaHnym

7.2. JlononHuTenbHasa nuteparypa:
1. Naprana O.H. Undposas anekTpoHnka.?Cl6: Hayka n TexHnka, 2001.-219¢. 3
2. Xoposuy, . Nckyccteo cxemotexHukmn:B 31. T.2 / T.Xopoewuu; M.: Mup, 1993.- 371c. 3

3. Conoebes B. B. lNpoekTupoBaHue LMgpoBbiX CUCTEM HA OCHOBE MPOrpaMMmpyemblX NOrM4ECKmNX
NHTerpanbHbiX cxeM -M.: Nopsyas nnHns Tenekom, 2001.- 636¢. 3

7.3. UHTepHeT-pecypcChbl:

nuteparypa no undposor anekTpoHuke - http://radio-biblioteka.ru/load/20

Cant nocBAWEH LMAPOBOM 3NEKTPOHNKE, MUKPOKOHTPONNEPAM, U KOMMbIOTEPHOW 3N1EKTPOHUKE -
http://www.eldigi.ru

Caiit B NOMOLLb U3y4arowwmM LMGOPOBYIO 9NEKTPOHKUKY - http://zvmpt.narod.ru/
Caiit nabopatopun pagmodpuanku - http://radiosys.ksu.ru
LMdpOoBas aNeKTPoHMKa - canT paanonobutenei - http://www.radiosait.ru/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNAUHbBI(MOAYNS)
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OcBoeHune ancumnnuHbl "Lindoposas anekTpoHuka" npeanonaraet NCNonb30BaHMe Crenyowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeauiiHas ayoutopusi, BMECTUMOCTbO 6bonee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboit Buaeo n ayamno
NHdpopMauuu, NoyYeHNs 1 nepenayn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEAMNAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMNIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaasaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 650K ynpaeneHns obopynoBaHueM, MHTepAelichl
noakntoyerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens siBNsieTCs KMYEBbIM
3N1EMEHTOM yrpaBnieHns, 06 beANHSIIOWNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaasaTtenb MMEET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONISIET MPOBOANTL NEKLUMMW, MPaKTUYeCcKue
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 OOCTYMHOW ANSt HUX COOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeacTB 0Oy4eHMsl, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0byyeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopus TakXke oCHaleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NMLEH3MOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIli knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He meHee 15
paboymx MECT CTYAEHTOB, BK/IHOHAIOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHASbHbLIA KOMMbLIOTEP,
NMLEH3NOHHOE NPorpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIVA JOCTYN B
cetb NHTepHeT. Bce koMnbioTepbl NOAKNOYEHbI K KOPNOPaTMBHON KOMMbioTepHON cetn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

Y4yebHo-mMeToamnyeckas nutepatypa ons 4aHHOW OMCLUMNIVHBI UMEETCS B HANNYUN B
9NEeKTPOHHO-bmbnmnoteyHon cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeaocTaBeH CTydeHTaM.
9BC "ZNANIUM.COM" conepXuT Npon3BeneHns KPpynHERLWNX POCCUACKNX YYEHBIX, PYKOBOAMTENEN
rocynapCTBEHHbIX OpPraHoB, Npenoaasartenei Beaylwmnx By30B CTPaHbl, BbICOKOKBANMGMLMPOBAHHbIX
crneumanncToB B pasnnyHbix cdoepax busHeca. PoHO 6MbnnoTekn chopMmMpoBaH C y4eTOM BCEX
N3MeHeHNin 0bpal3oBaTeNbHbIX CTAHOAPTOB M BKIOYAET Y4ebHuKM, y4ebHble nocobus, YMK,
MOHOrpadoun, astTopedoeparhbl, AuccepTauum, aHUMKIoNeanun, CNoBapu N CIPaBoOYHUKN,
3aKOHO4aTeNbHO-HOPMATMBHbBIE [OKYMEHTbI, CreunanbHble Nepnoanyeckne N3naHns n n3naHns,
BbiNyckaemble nanarenncteamm By3oB. B HacToswee Bpems O95C ZNANIUM.COM cooTBeTcTBYET
BCeM TpeboBaHNSM doefepanbHbiX rocyaapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

http://radiosys.ksu.ru

MNporpamma coctaBneHa B cooTBeTCTBUM C TpebosaHnamm ®IFOC BINO un yyebHbiM nnaHom no
HanpasneHuo 011800.62 "Pagunoduauka" n npodounio noarotokn KeaHtosas pagnodusnka u
KBAHTOBas SNEKTPOHMKA .
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