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1 IIACIIOPT PABOYEN ITPOI'PAMMBbBI YYEBHOM JUCITUIL/IVMHBI
1.106/1acTh MpuMeHeHUs1 padoueil MPorpaMmbI

Pabouasi mporpamma yueOHoi muciurumbabl OI1.08 IludpoBas cxeMoTexHHKa
ABJIIETCS YaCThbl0O OCHOBHOM TpodeccroHa/lbHOM 00pa3oBaTefbHONW MpPOTpamMMbl -
MporpaMMbl MO/IFOTOBKU CHELUaTuCTOB cpegHero 3BeHa (manee — OIIOII-TITICC3) B
cootBeTCcTBUM ¢ ®I'OC anst cneupanbHOocTU 27.02.03 ABTOMaTHKa M TejleMeXaHMKa Ha
TPaHCIIOpTe (>KeJIe3HOA0POXXKHOM TPAHCIIOPTE).

[Tpu peanu3aimu paboueil MporpaMMbl MOTYT MCIIO/Ib30BaThCSl  Pa3/TMUHbIe
oOpa3oBaresbHble TEXHOJOTHHM, B TOM UHC/Ae JUCTaHI[MOHHBbIe oOpa3oBaTe/bHbIE
TeXHOJIOTHUH, 37IeKTPOHHOEe 00yJeHHe.

Pabouas mporpamMma y4eOHOW [JUCILUATITMHBI MOXKeT OBITh HCIIONb30BaHa B
npodeCcCHOHA/NILHOM TO/ITOTOBKEe, T1epero/iIrOTOBKe U TOBBIIIEHUWH KBaaU(UKALIUU
pabouux 110 rpodeccusm:

Pabouasi mporpamMMa y4eOHOW [AWCLMIIIMHBI MOXeT OBITh WCIIONb30BaHa B
npoecCUOHAILHOM  TO/ITOTOBKe, TepernoAroToBKe W TIOBBIIIEHUM KBajudUKaluu
pabouux 110 rpodeccusm:

O/IeKTPOMOHTEDP TI0 OOCTY)KMBAaHHWIO W PEMOHTY YCTPOWCTB CHUTHAM3aIiWy,
1[eHTpau3alii U 0JTI0KUPOBKY;

ONeKTPOMOHTaKHUK T10 CUTHa/IM3allUH, 1jeHTpaau3al[ii U 0JTI0KUPOBKE.

1.2 MecTo yueOHO# AuCHUIUIHHBI B cTpyKType OITOII-TITICC3:

YuebHasi pgucturuinHa OI1.08 [udpoBas cxemMoTexXHHWKa SIBASETCS YaCThIO
ob1rerrpoeccoHaILHOTO 1[MK/Ia OCHOBHOM ob6pa3oBarebHOM ITIICC3 B COOTBETCTBUU C
®I'OC no crietmansHocTU CITO 27.02.03 ABTOMaTUKA M TejieMexXaHUKa Ha TPAaHCIIOpTe
(>kes1e3HOI0POXKHOM TPAHCIIOPTe).

1.3 IInanupyemMble pe3y/IbTaTbl 0CBOCHHUS YUe€OHOW AMCIUI/THHBI:

1.3.1B pe3ynbTaTe 0CBOeHHsI yueOHOU AUCIUIIMHBI 00yJatoInics JO/DKeH

yMeTh:

— WCIIO/Ib30BaTh TUIIOBBIE CPE/ICTBA BBIUMC/IWTE/TbHOW TEXHUKU W MPOTrPaMMHOIO
obecrieueHusI;

— TIPOBO/IUTH KOHTPOJIb U aHa/IM3 Tpoljecca (PyHKIMOHUPOBAHUS [TU(DPOBLIX
CXeMOTeXHUYEeCKHX YCTPOUCTB MO (DYHKLIMOHATBHBIM CXeMaM.

3HATh:

— BU/BI MH(OPMAIUY U CTIOCOORI ee TIpeficTaBieHus B OBM;

— anropuT™Mbl (OYHKLIMOHUPOBaHUS LIU(POBOM CXeMOTEXHUKHU.

1.3.2 B pe3ynbTare ocBoeHHs y4ueOHOM AUCIUIUIMHBI OOyUarol[Uics [JO/DKeH
chopMUpOBATh Cre/lytolilie KOMITeTeHIIUN:

- o01He:

OK.01 Beibupath crioco0bl pelieHHSI 3aZiaud TPOheCcCHOHATBLHOU esTe/TbHOCTU
TIPUMEHUTEJIBHO K Pa3/IMYHbIM KOHTEKCTaM



OK.02 Hcriosib30BaTh COBpeMeHHbIe CpejCTBa IMOWCKA, aHa/v3a U UHTepIipeTalyuu
uHbpopMaluu U MH(QOPMALMOHHbIe  TEXHOJIOTMWA  [Ji1  BBIIOJHEHUs  3ajay
ripodecCroHaBbHOM J1eATe/TbHOCTY;

- npo(eccuoHaIbHbBIE:

[TK1.1 AHanu3upoBaTh paboTy CTAHLMOHHBIX, MIEPErOHHBIX, MUKDPOTIPOLIECCOPHBIX
Y IMarHOCTUYECKUX CUCTeM aBTOMAaTHKU I10 IPUHLUITHA/IbHBIM CXeMam



2. CTPYKTYPA U COAEPXXAHUE YUEBHOU JUCIIUITVINHBI
2.1. O0bemM yueOHOM JUCHUIUTAHBI U BU/IbI Y4eOHOH PadoThI
Ounas ¢opma o0yueHust

Buj, yueOHo# padoThI O0bem uacoB

MakcumasibHas yueOHasi Harpy3ka (Bcero) 83
Obs3aresibHas ayAUTOPHas yyeOHasA Harpy3ka (Bcero) 69
B TOM YHCJIE:

JIeKLIUU 28
TIPAKTHUUECKHe 3aHSTUS 12
nabopaTopHbIe 3aHSATHS 16
CamocTosTeTbHasA pabdora odyuaromerocs (Bcero) 15

ITpomesicymounass ammecmayus 6 ¢popme 3k3ameHa (4 cemecmp)
12




2.2. TeMaTH4eCKHU# IJIaH U Ccofiep>KaHHe y4eOHOM JUCLUIIMHBI

HaumMmeHnoBaHue
Ppa3/iesyioB U TeM

Copepxanue yueGHOro marepuana i ¢GpopMbl OpraHu3alUy AesTe/IbHOCTH
o0yuJaroimxcst

O0bemM B
yacax

YpoBeHb ocBoOeHUs

1

2

3

4

Pa3jen 1. Apupmernueckre 0CHOBbI LI(PPOBOH CXeMOTeXHUKHU

10

Tema 1.1. ®opmbl
npe/CTaB/IeHUus!
yKMC10BOM UH(opManuu
B U(POBBIX
yCcTpoMcTBax

Copep)xaHHe yue0HOro MaTepuasa

7

3azauu ¥ CTPYKTypa AUCLUIUIMHBL. CofepKaHre TeM AUCLUIUIUHBL. 3HaueHHe
JUCLIMIIJIMHBI HA COBPEMEHHOM 3Tarie pa3BUTHs 001ecTBa U B CHCTeMe TI0TOTOBKU
CrMeLMaTuCTOB MO aBTOMAaTHKe U TejleMeXaHUKe Ha JKee3HOAOPO>KHOM TPaHCIIopTe.
OcHoBHbIe 0COOEHHOCTU CUCTEM CUWCJIeHUs [/ TIpeJicTaB/ieHus (3amucu) uHdopMaiu
B yCTpPOMCTBAX LIU(PPOBOI CXeMOTEeXHUKH ([JBOMYHAsI, ABOUYHO-JECITUUHAS,
BOCbMEpHYHasl, LIeCTHa/[L{aTepUYHasi CUCTeMbl CUMCI/IeHHS).

dopmartsl npe/iCTaB/ieHus U riepefiaur MHGOpMaLUK /151 IUPPOBBIX YCTPOUCTB.
[MousiTHe 6uTa, HaliTa, MalIMHHOTO CJI0OBa. MaTeMaTUUeCKHi ¥ MalLIMHHBIN CI10COObI
3aMyCcHy ABOUYHBIX urces. @opMbl Mpe/icTaBaeHUs urces ¢ GUKCHUPOBAHHOM U
T/1aBatolei 3anaroil. [IoHsitue o pa3psigHoii ceTke. IIpefcTaBieHre TOIOKUTENBHBIX U
OTpHULIATEe/TLHBIX JBOUYHBIX UKCE/ B TIPSIMOM, 00paTHOM, /IOTIO/THUTETEHOM U
MOJUULIMPOBAaHHOM KO/ZIaX CO 3HAaKOBBIM M 0e3 3HaKOBOT'0 pa3psiia

1

B Tom yucjie, NpaKTHYeCKHUX 3aHATHHI

IIpakTnueckoe 3aHaTHe Ne 1. KogrpoBaHue 1[e/bIX, APOOHBIX ¥ CMEIIaHHBIX UKCesT B
pa3/IMUHbIX CUCTEMaX CUUC/IeHUSI.

IIpakTHueckoe 3ansaTre Ne 2. KoaupoBaHue MOJIOKUATETBHBIX U OTPULIATE/IbHBIX
JIBOMYHBIX UKUCEJT B TIPSIMOM, 00paTHOM, /IOTIO/THUTEILHOM Y MOAUMDUIUPOBAHHOM KOZaX
CO 3HAKOBBIM M 0Oe3 3HAKOBOTO pa3psijia

CamocTosaTebHas padora KogypoBaHue MOJI0XKUTETBHBIX U OTPULATeTbHBIX
JBOMYHBIX YKUCEJT B TIPIMOM, 00paTHOM, /IOTIO/THATEIbHOM Y MOAUMDUIIMPOBAHHOM KOZjaX
CO 3HAKOBBIM U 0€3 3HAKOBOTO pa3psijia

OK1, OK2, ITK1.1.

Tema 1.2.
Apudmernueckue
onepanuH c
KOAVPOBaHHBIMH
yHC/IaMHI

CopepkaHue yueOHOro MaTepuasia

Oco6eHHOCTH BbINOIHEHUsI apyU(MeTHUeCcKHUX orepaliyiii ¢ MHOropaspsiiHbIMU IBOUYHBIMU
KOZIMPOBAaHHBIMU YMC/IaMU (C/I0’KeHNe, BbIUMTaHUe, YMHOXKEHHE U [ieJleHNe) CO 3HaKOBbIM
u 6e3 3HaKOBOrO paspsija.

[TpaBu/a ¥ noc/ief0BaTe/IbHOCTD BBINOJTHEHUsI apr(dMeTUUeCKUX orepaLyii
KO/IMPOBaHHbIMU [IBOMUHBIMU UMC/IaMU C (PMKCUPOBAHHOM U I/IaBaroLlel 3ansiTor B

OK1, OK2, ITK1.1.




npsiMOM, 00paTHOM, ZOTIOTHUTETbHOM M MOJU(ULIMPOBAHHOM KO/Ie CO 3HAKOBBIM U 0e3
3HaKOBOro pa3psizia. CioxkeHre U BbIUMTaHWe KOJWPOBaHHbBIX JBOUYHO-/[@CITUYHBIX
YKCesl CO 3HAKOBBIM U 6e3 3HaKOBOTO pa3psifia

B Tom Yuncie, IpaKTHYeCKHX 3aHATHHI

ITpakTnueckoe 3ausTHe Ne 3. BrinosHeHre aprdMeTHUeCKUX OrepaLyii ¢
MHOTropaspsiiHbIMY IBOMYHBIMY KOJMPOBaHHBIMU UKC/IaMU CO 3HAKOBBIM U 6e3
3HAKOBOI'0O paspsza.

Pa3pgen 2. Jlornueckue 0CHOBBI HU(POBOI CXeMOTeXHUKHU

Tema 2.1.
DyHKIMOHA/IbHAsA
JIOTUKH

CopepkaHde y4eOHOro MaTepuasa

dusmyeckoe Npe/CTaBIeHNe JOTMUeCKUX 3HaUeHU JBOMUHBIX YKCes 3/IeKTPUUeCKUMHU
curdanamu. [ToHsITHe 0 KOMOMHALIMOHHOW CXeMe Y LIUPpPOBOM aBTOMare. bysieBb
(mepeksrouaTesnbHbIe) (DYHKIMH, MX KOJTUUECTBO U CIIOCOOBI 3a/1aHusl, Cyll[eCTBeHHbIe U
(bUKTUBHBIE TIepeMeHHbIe.

Crioco06bI TIpe/iCTaB/IeHUsT IOTUUECKUX TIepeK/TFouaTe/IbHbIX (PYHKI[HM: BbICKa3bIBaHHE
(croBecHOe ¥ MUCbMEHHOE), TabiMuHOoe (TIOHSTHE O Tab/viaX UCTUHHOCTH) U
aHa/MTUUeCKasi 3aMuch (3amuchk hopmyroi). JneMeHTapHbIe (OCHOBHBIe, Oa3nCHBIe
¢yukuum U, NIV, HE) n komOuHaIoHHbIe (YHUBepCaibHbie, 0a30BbIe) TOrTUYeCKre
(yHKLMY OJHOU U ABYX MepeMeHHbIX, UX (YHKIMOHaIbHAasH 3aNMUCh Uepe3 JU3bIOHKLUIO,
KOHBIOHKLIMIO U UHBepcHI0. [ToHsTHe BbicKa3biBaHuWsl. Orepalyy UMITIMKALWY,
9KBUBA/IEHTHOCTH M CYMMBI 110 MOZJYJIO 2, X CBOMCTBA.

TabuIIb UICTUHHOCTH /17151 OCHOBHBIX (0a3UCHBIX) U YHUBEPCAIbHBIX (0a30BBIX)
foruveckux (yHKLuM. PeleliHO-KOHTaKTHBINM aHalor 37ileMeHTapHbIX U
KOMOWHAITMOHHBIX JIOTUYECKUX (QYHKIUH.

[TprmMeHeHHe 3aKOHOB, TOX/IECTB U TIPABUJI a/ireOphl JIOTHKH /1S 3aITUCH U
npeoOpa3oBaHUs TIepeK/IouaTe/TbHbIX (PyHKIMA. Y c/loBHOe rpadrueckoe 0003HaueHHe
(¥T'O) ocHOBHBIX (6a3UCHBIX) U YHUBEPCATbHBIX (0a30BbIX) JIOTHUECKUX 37IEMEHTOB [1J1si
peasM3aLuK 37ieMeHTapHbIX ¥ KOMOWHALMOHHBIX (DYHKIUH

CamocTosTesibHasi pabora MuHUMU3a1Ms JIOTHUECKUX QDYHKIMHA

N

B Tom Ynciae, NpaKTHYeCKHX 3aHATHHI

N

ITpakTnueckoe 3ansaTue Ne 4. ®opmbl nipecTaBieHNst GYHKLHNA anreOpbl JIOTHKA U KX
MHHHAMMU3aLUSI.

OK1, OK2, ITK1.1.

Tema 2.2. OCHOBBI
CHHTe3a M(POBBIX
JIOTUYEeCKHX YCTPOMCTB

Copep)xaHue yueGHOro MaTepuasia

ATOpUTM TIepexo/ia OT BbICKa3bIBaHUS K TaOJMUHON M PYHKLIMOHATLHON
aHa/IMTHYeCKOU (hopmMe 3amucy TNepekiouaTebHbIX (PyHKIMNA. OCHOBBI aHA/TUTUUECKOTO

OK1, OK2, ITK1.1.




u rpaduueckoro (kaptel KapHo) crioco6oB MuHuMM3aLun GyHKUui. MeToauka
repexo/ia OT HOPMaJIbHOM K COBepILleHHbIM (popMaM 3amnucy TepeK/rouaTe/IbHbIX
(YHKLMI TIPY aHAIMTUYECKOM U rpaduueckoM criocobax.

OCHOBBI CMHTe3a U aHa/In3a KOMOMHAIIMOHHBIX JIOTUUECKUX CXeM. AJITOPUTM Tepexo/a
OT BBICKa3bIBaHUs K TaO/MMUHOMN 1 HYHKI[MOHATBHOM aHATMTHYeCKOW opMe 3armcH
riepek/rouaTesibHbIX QyHKLUH. CrieljuanbHble pasioxkeHus [1P. He nonHocTbIO
ornipegiesieHHble (yacTHele) [1D. [TocTpoeHue PyHKIMOHANIBHONW CXeMBbI JIOTUUECKOTr0
ycTpoiicTBa MeTo/ioM cuHTe3a. CUHTe3 He MOJIHOCTBIO 3a/JaHHBIX JIOTUUeCKUX (PYHKIMIA.
[ToHsiTHe 0 3ampelieHHBIX U HeoTlpe/ie/ieHHbIX Habopax apryMeHTOB 371eMeHTapHbBIX
¢byHKUMA. AHamM3 QyHKLMOHAIBHBIX CXeM JIOTUUeCKuX yCTpoicTB. HekoTopeie
0C0OEHHOCTH TIOCTPOEHHSI CXeM JIOTUYeCKHUX yCTPOUCTB. TexHUUecKas peanu3anys —
TIOCTPOEeHUe JIOTUYeCKUX CXeM T10 Mepek/itoyarenbHbIM GyHKIsIM. OcobeHHOCTH
TIOCTPOEHHUSI JIOTUUECKHX YCTPONCTB

B Tom quciie, IpakKTHYeCKHUX 3aHATHHI

IIpakTnyeckoe 3aHaTHe Ne 5. [locTpoeHue cxeM LU(PPOBBIX JTOrMUECKUX YCTPOHCTB
METOZIOM CHHTe3a.

CamocrosTenbHas pabora [ToctpoeHue cxeM LU(PPOBBIX TOTUUECKUX YCTPOMCTB
METO/[OM CHUHTe3a

Tema 2.3. Iludposrbie Cojiep)kaHde yuye0HOro MmaTepuasia

HHTerpajabHbIe OO6mue cBefieHUst 0 UPPOBLIX UHTerpanbHbIX MUKpocxeMax (LIUMC) u obmacTh ux
MHKPOCXeMbI npuMeHeHus1. OcHoBHbIe cepuu LIMMC p/1s1 TOCTpOeHHs IOTUUeCKUX YCTPOMCTB.
Knaccudukarus cepuii HUMC no @yHKIMOHaIbHOMY Ha3HaueHUI0, (pru3nyecKoMy
TIPUHIUITY pabOThl aKTUBHBIX 3JIEMEHTOB (CXeMOTEXHUUECKOe PellleHre), 31eKTPUUeCKUM
¥ 9KCILTyaTallMOHHBIM [1apaMeTpaM, BbITIOIHseMbIM (QYHKLMSAM, K1accam (TUMaMm).
Homenknatypa v cepry UG POBLIX UHTETpalbHbIX MUKpOCXeM. KOHCTpYKTUBHOE

o opmiieHre UHTerpanbHbIX MUKpocxeM. Crctema [u)poOyKBeHHOT0 0003HaUeHUSI
cepuii IMGPOBBIX UHTETrpanbHbIX MUKpocxeM. OcHoBHbIe rapameTpbl LITUMC.
CpaBnuresibHble napameTpbl LIMMC ¢ pa3ivyHbIMU BUAMY CXeMOTEeXHAUYeCKUX
peleHu.

OO6riasi xapaKTepyCTHKA MOC/Ie0BaTe/TbHbIX 1 KOMOMHAIIMOHHBIX LU(PPOBLIX
JIOTUYeCKUX yCcTpoicTB Ha ocHoBe LIMMC. dyHKIIMOHA/IbHBIE CXeMbl U YC/IOBHbIE
rpaduueckre o6o3Hauenusi [IIMC B 3aBUCMMOCTH OT (DYHKI[MOHA/TBHOTO Ha3HAUEeHUSI.
Ocob6enHocty BKmoueHus [IMMMC B dhyHKIMOHAIBHBIX CXeMaX JIOTHUYeCKUX YCTPOWCTB

OK1, OK2, I1K1.1.

Pa3pen 3. ITocneoBaTe1bHOCTHBIE M(POBBIE YCTPOiCTBa — M(POBBIEe aBTOMATHI

13




Tema 3.1 IIuppossbie
TPUITEepPHBbIE CXeMbI

CopepxaHue yueOHOro MaTepuasa

OO011ire cBefieHUsI O TPUTTEPe Kak MpoCTeiiiiieM KOHeUYHOM 1[M(pPOBOM aBTOMaTe.
Ha3HnaueHue TpUrrepoB M ux NMpUMeHeHYe B anraparype »Keae3H0J0POXKHOW aBTOMaTUKH!
U TesleMexaHUKH. Turel TpurrepoB. Knaccrudukaiiysi TpUTTepoB 10 Crioco0y 3arvcy 1
ympaBJieHus1 ”H(popMaljiel, opraHu3aljuu JIoTHYecKux cBs3eii. Ha3HaueHue u
o003HaueHre BXO/JJOB U BBIXOZIOB TPUTTEPOB. MeTo/ivKa orpe/ie/ieHust COCTOSTHUS
TpurrepoB. OCHOBHbIE [TapaMeTphl.

[TocTpoeHre TpUTTepoB Ha OCHOBE JIOTUUECKUX 3/IeMEHTOB UHTerpajbHOM CXeMOTeXHUKHU
MeTOZ0M CHHTe3a. OCHOBHbIE MOHATHS O CTATUYECKOM U IMHAMUUECKOM YIIpaB/IeHUU
Tpurrepom. [IpuHIMN QYHKIIMOHUPOBAHHUSI aCHHXPOHHOTO RS-Tpurrepa (6ucTabunbHast
siueiika MamsiTH) Ha OCHOBe jioruueckux 31emeHToB U-HE u NJIV-HE B uHTerpanbHoi
CXeMOTeXHUKe C MPsSIMbIMU MHBEPCHBIMU Bx0o/iaMU. [TocTpoeHre (pyHKIIMOHA/IBHON
CXeMbl U TipoLiecc GyHKIIMOHMPOBAHUS OJHOCTYTIEHYATOI0 U IBYXCTyIeH4aToro RS-
Tpurrepa. Oco6eHHOCTH MOCTPOEHUS U pab0ThI PYHKIIMOHA/IBHBIX CXeM CUETHBIX
TpurrepoB. [TocTpoeHre QyHKI[MOHATBHBIX CXeM U TIPUHIUN PaboThl TpurrepoB T-Tuma,
D-tuna. Iloctpoenue yHuBepcanbHoro JK-tpurrepa Ha ocHoBe RS-Tpurrepa c
yCTPaHEHHEM COCTOSTHUSI HEOTIPe/[e/IEHHOCTH. Y CJIOBHSI IOCTPOEHUS U PA0OTHI
CUHXPOHHBIX TpUrrepoB. Tab/uija mepexooB Tpurrepa (Tabauija UCTUHHOCTH) U 3aKOH
(yHKL[MOHUPOBaHUS TPUTTepa (XapakKTepUCTHYeCKoe ypaBHeHHe TPUITepa).

HekoTopbie 0c06eHHOCTH (PYHKIIMOHATBHBIX CXeM TPUTTEPOB: PacCIlIipeHue
rHbopMalMoHHbIX Bx0/10B 1o U (MJIN), co3gaHue BXO0B aCUHXPOHHOM YCTaHOBKHU
(cbpoca) B HyneBoe (0) win eguHUUHOe (1) COCTOsTHME TPUTTEPOB U X 0JIOKUPOBKa,
CO3/laHKe ZOTIOJTHUTETbHBIX BXO/IOB pa3pelieHus. [ToctpoeHue u paboTa cxem
B3aMMHOro0 Tipeobpa3oBanusi Tpurrepos: RS - T; D - T; RST— D; RST- JK; JK - RS;
JK - T; JK - D. YcnoBHoe rpaduueckoe 00603HaueHHe TPUTTEPOB

B ToM uuc/ie, 1a00paTOPHBIX padoT

JIaboparopHas padora Ne 1. VicciemoBanve paboThl MHTETPaIbHBIX TPUTTEPOB Ha
JIOTHYECKUX 3JIEMEHTaX»

OK1, OK2, ITK1.1.

Tema 3.2. IludpoBbie
CYeTUHKH UMITY/IbCOB

Copep)xaHue yue0HOro MaTepHuasia

O61ue cBeieHus 0 cueTurKax. HasHaueHWe ¥ TUITbI CYETUYMKOB U TIepeCUeTHBIX
ycrpoiicts. Knaccudukaiiys v mapaMeTpbl CueTUYMKOB. [TpUHIUN QYHKIIMOHUPOBAHUS
CUYETUYMKOB. MaKCHUMa/TbHBIN (M30BITOUHBIN) U 3G GheKTUBHBIN KO3(DPHUIMEeHTHI cueTa
cuetuuka. [leperosiHeHre CueTUMKA

[TpUHLMIIBI TOCTPOEHUS U PAOOTHI CYETUMKOB Ha CJIO)KEHUe U BbIYUTaHHe C
TI0C/Ie/IOBATe/IbHBIM, TIapasjie/IbHbIM, CKBO3HBIM U TPYIIIIOBBIM MepeHocoM. Tabsuia

N

OK1, OK2, ITK1.1.




Tepexo/i0B CUETYMKOB (Tab/mija UICTUHHOCTH, TabJHLIa COCTOSIHWI) U 3aKOH

(D yHKLMOHMPOBAHUS CUeTYMKA (XapaKTepuCTUUeCcKoe ypaBHeHHe). Pa3psiiHOCTb 1
KO03(p(pULIMeHT repecyeTa CUeTUMKOB, BECOBOe COOTHOLLIEHNe pa3psiZioB. BBo/ U BBIBOJ,
vH(pOopMaLy B cCueTYMKax (1oc/eoBaTeIbHbIN U MapasienbHbliii). CHHXpPOHHbIE U
aCUHXPOHHbIe cueTYMKU. CUeTUMK C U3MeHsIeMbIM HarlpaB/ieHHueM cyeTa (peBepCUBHbII
cyeTurK). CaMOOCTaHaB/IMBAIOLIMICS CUeTUrK. [leKafHbIl JBOMYHO-AEeCITUUHbBIN
cueTyrK. [TocTpoeHue ¥ MPUHIUI pabOTHI CYETUMKOB C ITePeMeHHBIM KO3 dHULIEHTOM
nepecueta. KosblLieBble CYETUMKHU.

[TocTpoeHne CyMMHpYHOLLIEro JBOMYHOIO CUeTYMKA MeTOZ0M CHMHTe3a. BapraHTeI
rpaduyeckoro n3o06pakeHust (HYHKIIMOHA/TBHBIX CXeM CUeTUMKOB (BepTUKAIbHOE U
TOpU30HTa/IbHOE). Y CI0BHOE rpadrueckoe 0003HaueHue cueTunkoB. KackagHoe
coejJMHEHWe CYETUMKOB (MHOrOpaspsiZiHble CUeTYMKH). CXeMbl jeTUTessl YaCTOThI
VIMITY/IbCHOW T0C/1e/J0BaTe/IbHOCTH Ha OCHOBE JIBOMUHBIX CUETUMKOB (Ha3HaueHue,
TIPUHLMII TTOCTPOeHUs ¥ paboTa JiesiuTesiell C pa3/iMuHbIMUA K03 dulieHTaMu flesieHus)

B ToM uuc/ie, 1a00paTOPHBIX padoT

JIaGoparopHas pa6ota Ne 2. VicciienoBanue QyHKIMOHA/IBHBIX CXeM CUeTUHUKOB.

Tema 3.3. Perucrpsnl

Copep)xaHHe yue0HOr0 MaTepHasia

O6mue cBesieHus o pervcrpax. HasHaueHue u bl peructpoB. Knaccudukarust
peructpoB. [IpUHIIUIT TOCTPOEHUsI U pabOThI MOC/IeZI0BATe/IbHBIX, TTapaslie/bHBIX,
rocJiefiloBaTeIbHO-TMapasule/bHbIX U Mapasiie/ibHO-T10C/1e[J0BaTe/IbHbIX PerUCTPOB MpH
BBO/Ie 1 BBIBOJIe MHpopMary. OcobeHHOCTH TTapad)a3HOTro TapasiielbHOTO PerrucTpa.
KosibLieBbie perucTphl, UX Ha3HaueHHe, 0COOeHHOCTH TIOCTPOEHUS U JUHAMKKA PaOOThI.
Peructpsl ¢ BEICOKUM UMITeZIJAHCOM, IIPUMeHeHHe UX B BIUMCUTETbHBIX KOMILIeKCax.
PeBepCHBHBIN PeruCTp, Ha3HaueHue, TIPUHIUI TOCTPOeHUS U 0COOeHHOCTH NTPUMeHeHMUS.
CaBuraroliyie perucTphbl C LiersMy TIpreMa JBOUUHOM MH(OPMaLUY B TI0C/IeZioBaTeTbHOM
KO/Ie ¥ BbIIaull — B TapaJijie/lbkHOM Kojie ¥ Hao6opoT. CABUTaroIIHe PEeTUCTPhI Kak
nipeoOpa3oBaresiu KofioB. BydepHbie perucTpsi.

BapuaHThl rpaduueckoro n3obpakeHusi PyHKI[MOHATBHBIX CXeM PErucTpOB
(BepTHKa/NbHOE ¥ TOPU30HTA/BHOE). Y CI0BHOE rpaduueckoe 0003HaUeHHe PerrCTPOB.
Peanusaiusi cxeM perucTpoB Ha TPUITepax pas3/nyHbIX THUIIOB

= (UTINN

B ToM umnc/ie, 1a00PaTOPHBIX padoT

JIaGoparopHas pa6ota Ne 3. VicciienoBanvie (DyHKIIMOHA/TBHBIX CXeM PETHMCTPOB

CamocrosTenbHas pabora VcciieoBanue GyHKIMOHAIBHBIX CXeM DErMCTPOB

NIN|IN

OK1, OK2, ITK1.1.

Pazgen 4. KomonHanmonnbie qugpoBbie yCTPOICTBA
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Tema 4.1. IlIudparopsbl
U JAemnu(paTopbl

CopepxaHue yueOHOro MaTepuasa

Hasnauenue mmm@paTopoB U Jielir$paTopoB Kak 371eMeHTOB ITpeobpa3oBaHus UMCIOBOM
uHpopmauyu. [TpyuHIMI MocTpoeHus 1 paboTsl HMdpaTopoB U geumdparopos. Tabmuia
WCTUHHOCTH TpoLiecca (GyHKIIMOHUPOBaHUs udpartopa u Jemrdparopa. MaTpuyHble,
JIMHEelHbIe U MPSIMOYTOJIbHbIe JelrdpaTopsl. EMKOCTh IM(paTOpOB U felndpaTopoB.
dopMaThl BXOAHOTO KOJa: IBOUYHBIN U JBOWYHO-/|eCITUYHBIN. MHOrOCTyIeHuaThie
netmdparopsl. Y coBHOe rpaduueckoe o603HaueHre HIM(PaTOPOB U JeInu(paTopoB.
Amnanu3 cxeM mrcpaTopos U getmdpaTtopoB B 6asucax NJIN, M-HE, NJIN-HE

B ToM unciie, 1a00paTOpHBIX padoT

N

JIabopaTopHasi pa6ota Ne 4. VccienoBaHre GyHKI[MOHATBHBIX CXeM IIU(PaTOPOB U
JeidpaTtopoB»

OK1, OK2, ITK1.1.

Tema 4.2.
IIpeoOpa3oBarenn
KO/I0B

CopepxaHue yueOHOro MaTepuasa

Ha3HaueHue ripeobpa3oBaresieit Ko0B. [IpUHIUIT TOCTPOEHUST U pabOThI
nipeo6Opa3oBaresisi ABOUYHOTO MO3UIIMOHHOTO UKC/Ia B Criel[ha/bHbIe IBOUYHBIE
MaIIIMHHbIe KO/[bI U MAIlIMHHBIX KOZIOB OZIHOTO BH/ia B IPYyroi, peobpa3oBaTeis
JBOMYHO-/IECITUYHOTO KO/Ia B IBOMUHO-ZECATUUHBIN KO APYToro BU/A,
nipeoOpa3oBaresisi KOAOB [1s1 L(ppoBoi KOgUPOBKU. OCOOEHHOCTH MOCTPOEHUS CXeM
TIpY TIepexo/ie U3 KOJ[0B O/IHOW CUCTEMBI CUMC/IeHHsT B IpyTyto. Tabsmija MICTUHHOCTH
nipoliecca GyHKIMOHUPOBaHUs TIpeoOpa3oBatesisi KOZOB.

YcnoBHOe rpadryeckoe o603HaueHre peodpa3oBaTesiel KOZOB. AHaIN3 CXeM
npeobpasoBaresieli KojoB B 6asucax NI, U-HE, MJTU-HE

N

B ToM uunc/ie, NpaKTHYeCKUX 3aHATHH

HpaKTI/I‘IECKOE 3anaTHe Ne 6. J/lornueckoe IMPOEKTUPOBdAHHWE CUETHBIX CXEM.

OK1, OK2, ITK1.1.

Tema 4.3.
MyabTHIUIEKCOPBI U
AeMYJ/IbTUIL/IEKCOPBI

Copep)xaHue yueOHOro Mmarepuasna

Ha3HnaueHue My/IbTUTIZIEKCOPOB U [1eMYJ/IbTUI/IEKCOPOB KaK 3JIEMEHTOB YCTPOWCTB
repejiauu U nprieMa nHdopMaLuu. MynbTUTIIEKCOPBI Kak LU POBbIe
MHOTOTIO3ULIMOHHBIE TIePeKH0YaTeIM-KOMMYTaTOPbIL. JleMy/IbTUIL/IEKCOPBI KaK
CeJIeKTOpbI-pacripe/ie/IMTe/ I BXOAHOTO CUTHasa, pacllipUTe T KaHaloB.

[TpuHLUIT TTOCTpOeHUs ¥ HYHKI[MOHUPOBAHUS MYILTUTI/IEKCOPOB U [IeMYJIbTUTIIEKCOPOB.
Oco6eHHOCTH UCII0/Tb30BaHUSI MYJIbTUIIJIEKCOPOB /IS Tiepeiauu MH(POPMAaLK U3 MHOTHX
KaHaJ/IOB B OZIVH B TIOC/Ie[IOBAaTe/IbHOM KO/Ie Y MpeoOpa30oBaHMsI MapasieIbHOTO KOZia B
TI0C/Ie/JoBaTebHbIN. My/bTUTIIIEKCOPHOE U 1eMYJ/IbTUTITIEKCOPHOe fepeBo. Tabmmiia
WCTUHHOCTH mpoiiecca GyHKIMOHUPOBAHUS MY/IbTUIL/IEKCOPOB U /1eMYJIbTUTITIEKCOPOB.
[TpyMeHeHHe MYJIbTUIIEKCOPOB U [IEMY/IbTUI/IEKCOPOB KK KOMMYTaTOPOB KaHa/IOB.

= |U1INN

OK1, OK2, ITK1.1.
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[TonsiTHe 0 ceneKTopax-MyJIbTUIIEKCOPAX. Y CJIOBHOe rpaduueckoe o603HaueHre
MYJ/IbTU-TIZIEKCOPOB U JIEMYJIbTUTIIIEKCOPOB

B ToMm umnc/ie, 1a00paTOPHBIX PadoT

JIaGoparopHas pa6ota Ne 5. VicciienoBanue GyHKIIMOHA/IBHBIX CXeM MYJIbTUIL/IEKCOPOB
U J1IEMY/IbTUTITIEKCOPOB.

CamocrostennbHas pabora VccienoBanue (GyHKIMOHATBHBIX CXeM MYJIbTUTITIEKCOPOB U
JleMyIbTUTJIEKCOPOB

Tema 4.4.
KoMOMHaIOHHEBIE
ABOUYHBbIE CyMMAaTOPbI

CopepxaHue yueOHOro MaTepuasa

Ha3sHauenue v Knaccudukalpss KOMOMHAI[MOHHBIX CyMMaTopoB. [TocTpoeHre MeTozoM
CHHTEe3a U yCJI0BUST PYHKIIMOHUPOBAHUS OZHOPa3PsAHOr0 KOMOMHAI[MOHHOTO
nojiycymmatopa. Tab/miia MCTUHHOCTH Tpoljecca hyHKIIMOHUPOBAHUS
KOMOMHAIIMOHHOTO cymMmMaropa. ITocTpoeHue 1 paboTa MoJHOTO OfHOPA3PsSiIHOTO
KOMOWHAIIMOHHOTO CyMMaropa.

MHoropaspsiiHble CyMMAaTOPbI [10C/Ie/J0BAaTe/TbHOTO U MapaslIe/IbHOTO JIEHCTBUS C
3aroMHUHaHWEM TIepeHOCa, M0C/IeI0BaTe/TbHBIM CKBO3HBIM M€PEHOCOM, TTapaslieIbHbIM U
IPYIOBbIM repeHocoM. CrioCoObI MOBBILIEHHS] OBICTPO/IEMCTBUS Mapasiie/IbHbIX
cymMaTopoB. HakarimBaroiije JBOMUHbIE CyMMAaTOpPhI. JleCITUUHbIE CYMMaTOPBI.
KackaiHoe coeJUHeHHe CyMMAaTOpOB. Y CJIOBHOe Tpaduueckoe 0603HaueHue
CyMMaTOpOB. AHanmu3 (PYHKI[MOHA/IBHBIX CXeM CYMMAaTOpOB

B ToMm umnciie, 1a00paTOPHBIX PadoT

JIaGopaTopHas pa6ota Ne 6. VicciienoBanue GyHKIIMOHATBHBIX CXeM CYMMaTODOB.

CamocrosTenibHas pabora VcciienoBanve (GyHKIIMOHATBHBIX CXeM CYMMaTOPOB

Tema 4.5. IlnppoBsbie
KOMIIapaTophI

Copep)xaHue yue0HOro MaTepuasna

Ha3zHauenwue 1 Knaccudukaiys HAGpOBbIX KOMIIaPaTOPOB — CXeM CpaBHEHUsI.
OcCHOBHbI€ Oreparuy MopaspsiIHOr0 CPaBHEHUS [IByX CPaBHMBAeMbIX JBOMYHBIX UKCesl
Ha OCHOBe anreOpbl TOrWKKU. [IpUHIUIIBI paBeHCTBA ¥ HepaBeHCTBA ABOMYHBIX UKCeJI.
[TpyHLMNI OCTPOeHUS Y MpoLiecc (PYyHKLMOHMPOBaHUS OIHOPa3psiIHOTO KOMIapaTopa.
[MocTpoeHue u paboTa MHOTOpa3psAHOTO KoMriaparopa. Tab/uiia MCTUHHOCTH
(byHKIMOHMpOBaHUs KomriapaTopa. CriocoObl HapaluBaHuUs pa3psaHOCTH
KomrapaTtopoB. KackaiHbie cxeMbl KOMITAapaToOpoB. ¥ c/ioBHOe rpaduueckoe o603HaueHre
KOMI1apaToOpoB

NININ[NIN

OK1, OK2, I1K1.1.

OK1, OK2, ITK1.1.

Pazpgen 5. [{ludpoBbie 3anoMuHaIMe YCTPOHCTBA

Tema 5.1.
Knaccudukanusa u

Copep)xaHHe yue0HOro MaTepuaa

OO6riast XapaKTepyCTHKa U Ha3HaueHHe [(PPOBBIX 3aITOMUHAIOIINX YCTPOMCTB.

OK1, OK2, ITK1.1.
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napameTpsbl
3aMOMUHAKIIUX
yCTPOIiCTB

Krnaccudukarys v napaMmeTpbl IUPPOBBIX 3alIOMUHAIOIIUX YCTPOMCTB 10 (hr3ruecKum
TIPUHLIMTIAM PabOoTBhI, TI0 TEXHOJIOTUH U3TOTOBJIEHHUS], CITIOCO0Y M300pakeHUsl Uncer,
criocoby 3aroMuHaHus MH(GOPMALH, 110 KPaTHOCTH CUUTHIBaHUSL. MeTo/bl pa3MellieHus
uHpopMatmu (azipecHasi v 6e3azipecHast). Miepapxwust (CTPyKTypa) 3ariOMHAHAOLIX
ycrporicTs (O3Y, I13Y, II13Y). OcHOBHBIe XapaKTepUCTUKU 3alIOMUHAIOLINX
YCTPOUCTB: eMKOCTh, OBICTPOZIEHCTBYE, HA/IEXKHOCTh U SKOHOMUUHOCTD. [ToHSATHE 0
CBepXoIepaTUBHOM 3anoMuHaroieM ycrpoiictse (CO3Y). Opranusanys 6e3aipecHoi U
BUPTYya/IbHOM MaMsATH (Mara3vHHasi, CTeKOBasi, aCCOL[MaTHBHasi, HeToCpeJCTBeHHasl U
TIPSIMOM aipecariin)

Tema 5.2. OnepaTuBHBIe
3aroMHUHamIIHe
yCTpoiicTBa

Copep)xaHue yueOHOro MaTepuaa

HasHaueHue, IpUHLIMT ITOCTPOEHUSI U PeXKMMbI paboThI OIepaTUBHO-3aITIOMUHAOIIIEr0
ycTpotrictBa (O3Y) — 3amnuch, XxpaHeHUe U uTeHre MH(OpMalLMK B 3/ieMeHTax MaMsTU
O3Y. Opranusauusa namaty B O3Y. IlocTpoeHue cxeM 3alIOMUHAIOLUX 3/IEMEHTOB
JUHaMHuUecKUX U cratnyeckux O3Y. CTpyKTypa MaTpuL] HaKomuvTeneild nHpopMaLyy
O3Y. Cxemsbl orepaTUBHBIX 3alIOMUHAOLMX YCTPOMCTB Ha OCHOBe TTJI-CTPYKTypBI U
M/TI-cTpyKTyphl C OTHOKOODJMHATHOM 1 IBYXKOOPAMHATHOU BBIOOPKOH. CTaTHyecKue
O3Y (perucTpoBble, MaTpuuHble, (hailioBble, TopaspsHbie, 6aliToBble). [JuHaMuuecKue
0O3Y. CxemorexHrka O3Y Ha 0TeueCTBEHHBIX MUKpPOCXeMaX. Y CJIOBHOe rpauueckoe
ob03HaueHMe orepaTHBHO-3aTIOMUHAIOIIETO YCTPOMCTBA

OK1, OK2, ITK1.1.

Tema 5.3. ITocTosHHBIE
3alOMHHAIOIIHE
yCTpoiicTBa

Copep)xaHHe yu4e0HOro MaTepuasia

Ha3naueHnue u kyaccuduKalys MOCTOSIHHBIX 3arloMHHatoIuX ycrpouicts (I13Y).
OnemeHTHas 6a3a U opraHu3aliys MOCTOSTHHBIX 3alIOMUHAIOIINX yCTPOUCTB. [IocTosIHHBIE
3aroMHHaroIMe yCTPOMCTBA MaCOYHOr0 TUIA Y IPOrpaMMUpyeMble I10/Ib30BaTesieM.
[Toctpoenue I13Y pasnuuHbIX BUAOB. [IpUHLIKIT TpOrpaMMUPOBaHNs 10/1b30BaTe/IeM
[13Y (3/1eKTprUeCKUM CUTHAJIOM ¥ MacKupoBaHueM). OcoOeHHOCTH TIOCTPOeHHUS
nepenporpaMMHpyeMbIX TOCTOSIHHBIX 3arioMuHaroIux ycrporcTs (ITI13Y). Cxema
IITI3Y ¢ MHOrOKpaTHBIM 3J/IeKTpUUeCKUM IeperporpamMmmupoBanueM. III13Y ¢
y/IbTparo/IeTOBLIM CTUPAaHUEM U 3/IeKTPUYeCKOU 3aIlMChbI0. Y CJIOBHOe TpajuuecKkoe
0003HaueHMe MTOCTOSIHHBIX 3alIOMUHAIOIIAX YCTPOMCTB

OK1, OK2, ITK1.1.

Pa3pen 6. AHanoro-iudgpobie 1 Hudpo-aHaI0roBbie mpeodpasopareiu uHpopmaun

=]

Tema 6.1. ITudpo-
aHaJIOroBbIe
npeodpa3oBaTe/n
(LJAII) xoga B

Copep)xaHue yue0HOro MaTepHuasia

w

Ha3HaueHne 1 OCHOBHBIe ITapamMeTphl L po-aHaIoroBheIxX rpeodpaszoBareseit (LJAIT).
MeTto/ibI TpeoOpa30BaHusI KO/Ia B aHA/IOTOBbIN cUrHal. OCHOBHBIE CXEMHBIE PelIeHHSI
TIOCTpOeHus 1[M(po-aHaIOrOBbIX ITpeoOpa3oBareneii: ITATI ¢ IpelU3HOHHBIMU

OK1, OK2, ITK1.1.
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HanpshKeHUe

Pe3MCTOPHBIMHU MaTpHULIaMH 1 Oe3maTpuuHble. [locTpoeHre v IPUHLIMI pabOThI CXeMBbI
LJATI ¢ npeLu3roHHBIMYU pe3ucTopHbIMU MaTpuLiamu (LJAII ¢ BecoBbIMY ABOUYHO-
B3BeIlIeHHbIMU COMPOTUB/IEHUSIMU) U Ha OCHOBe MaTpulibl R-2R ¢ cymmupoBaHuem
TOKOB. CXeMOTexHUUeCKHe MPUHLUIBI [U(po-aHa/IoroBbix peobpa3oBaTesieit U Ux
TIOCTPOEHHe Ha 3/IeKTPOHHBIX K/TI0uax. Y C/IoBHOe rpaduyeckoe o6o3HaueHue 1udpo-
aHa/IOroBbIX IpeobpasoBaresne

B ToM umnc/ie, 1a00paTOPHBIX padoT 2
JIabopaTopHasi pa6ota Ne 7. VcciefmoBaHre GyHKI[MOHAIBHBIX CXeM I po- 2
aHAJIOTOBBIX IIpeoOpa3oBaTesiei»
Tema 6.2. AHasoro- Cojiep)kaHue yuye0HOro Mmarepuasia 5 OK1, OK2, TIK1.1.
nudpoBbIe Ha3HaueHue 1 OCHOBHBIE TTapaMeTPhl aHA/IOTO-1[UGPOBBIX Mpeobpa3oBarteseit (ALIIT). 1
npeodpa3oBaTe/u [MpunLmn aHanoro-udpoBoro npeobpasoBanus nHpopMaryu. [ToHsATHE O
(AILIIT) uadopmarun [IVMCKpeTH3aliui, KBAHTOBAHUU U KOJJUPOBAaHWY HeTPEePLIBHBIX CUTHA/IOB. MeTo/ bl
nipeoOpa30BaHus AHAJIOTOBOT'0 CUTHAA B KO/I. [IpUHIIUIT TTOCTPOEeHHUsT aHA/IOT0-
1IUPPOBBIX MPeobpa3oBaTesieli CUTHA/IOB 110 METO/[aM CTYTIEHYaToro 1
TI0C/Ie/JOBaTeIbHOTO TPUOIKeHYsI OTIOPHOTO HaMPsDKeHHs U C Tlapasljie/ibHbIM
npeobpa3zoBanuem. [Ipeobpa3oBarenb yria TOBOPOTA B ABOUYHBIN KOZI,.
[TocnenoBarenbHbie AL ¢ e JUHUYHBIM U C IBOMUHO-B3BEIIIEHHBIM MPUOIKEHHEM.
YcnoBHoe rpaduueckoe 0603HaueHKe aHaAIOro-IM(GPOBBIX ITpeoOdpa3oBaTesieit
B ToM umnc/ie, 1a00paTOPHBIX padoT 2
JIaGopaTopHas pa6ota Ne 8. VcciemoBanue GyHKIIMOHATBLHBIX CXEM aHA/IOr0- 2
1 poBbIe peobpa3oBaTesiei
CamocrosTesibHas padora ViccnenoBanue GyHKIIMOHATBHBIX CXeM aHa/Ioro-1i(poBbie 2
ripeoOpasoBaresen
Pa3pen 7. Mukponpoijeccopbl 4 MUKPONPOLIeCCOPHbIE YCTPOiCTBa 3
Tema 7.1. O01ue CopepxaHue yueOHOro MaTepuasa 2 OK1, OK2, TTK1.1.

CBe/IeHHsI 0
MHKpONpoLeccopax u
MHKPONPOLIECCOPHBIX
cucremMax

OCHOBHBI€ OIpeJiesieHus] U TIOHATHUSI 0 MUKPOIIPOLieCccopax Kak rmpumepax Liu(ppoBoro
aBTOMaTa. HasHaueHue, KaccuduUKalys U TUTIOBasi CTPYKTypa MUKporipolieccopa. /IBa
M0JX0/1a K TIOCTPOEHHIO TIPOLIeCCOPOB: MPUHLIMITBI CXeMHOM JIOTUKU 1
nporpaMMupyemoi JIorTikKd. CriocoObl opraHu3alvy yrpaB/ieH|s] BBIYUCTUTeTbHBIM
nporieccoM. Knaccudukariysi MUKpOIIpOLIeCCOPHBIX cpeficTB. [1okoeHus
MUKporpotieccopoB. O61acTy pUMeHeHHsI MUKPOTIpoLieccopoB ¥ MUKpOOBM. Posb
MHKPOIIPOIIeCCOPHOM TEXHUKU TIPH CO3/IaHUN CUCTeM 00paboTKU JaHHbBIX. [1epCrieKTUBEI
Pa3BUTHS U MCII0J/Ib30BaHUSI MUKPOITPOLIECCOPHBIX CPE/ICTB
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CamocrosiTesibHasi pabora O630p 0IHOKPUCTA/TLHBIX MUKPOKOHTPOJIJIEPOB

OK1, OK2, ITK1.1.

Tema 7.2. Cojep>xaHue yuye0HOro MaTepuasia 1 OK1, OK2, IIK1.1.
MukponpouneccopHbie OpHOKpUCTa/IbHBIE MUKPOIPOLieCcCOpbl. CTPYKTYypHAasi CxeMa U apXUTEKTypHOe
yCTpoiicTBa MOCTPOEeHNEe OHOKPUCTALHOIO MUKporpoLeccopa. CocTaB, Ha3HaueHHe U MPUHLUTIBI
B3aIMOCBSI3U OCHOBHBIX OJIOKOB B CTPYKTYPHOU CXemMe MUKpoIiporieccopa. Ha3HaueHue
OCHOBHBIX CUTHAJIOB Y BbIBOZIOB. B3aMo/elicTBHe yCTPOKMCTB MUKPOIIpOLieccopa Ipu
BBITTOJITHEHUM KOMaH/] yTipaB/ieHust. KomaH el MUKporpoliieccopa. OcobeHHOCTH
peanv3alyy KoOMaH/ riepejauu ynpas/jeHus. OpraHusarus aMsiTH MUKPOIPOLIECCOPOB.
MallvHHbIe TaKThl U LIMK/IbI (BpeMeHHasi [uarpaMmma [UK/IoB). IHpopMalusi COCTOSIHUSI.
3anyck MUKporiporieccopa. CoCTOsiHMS 3axBaTa, IpepbiBaHus1, ocTaHoBa. [IoHsTHE O
IIPOrpaMMHOM 00ecrieueHHur
IIpomexyTouHas aTTecTalus - 3K3aMeH 12
CamocrosiTesibHasi padoTa 15
Bcero 83

[17151 XapaKTepUCTHUKY YPOBHSI OCBOEHUsI yueOHOTO MaTeprasia UCIIO/Ib3YIOTCS Cieyrolye 0003HaueHusI:
1. -03HaKOMUTe/IbHBIH (y3HABaHUE paHee W3yUYeHHbIX 00BEKTOB, CBOWCTB);
2. - PETpPOAYKTUBHBIN (BBITIOJTHEHHUE [IeSITe/TbHOCTH 10 00pas3ily, HHCTPYKLUH UM T10]] PyKOBOZACTBOM)

3.- HpOAYKTI/IBHbII\/‘I (H]]aHI/IPOBaHI/Ie N CaMOCTOATEJ/IbHOE BBITIO/IHEHHE AeATEe/IbHOCTH, pEellIeHre HPOGHEMHBIX 3a,qaq)
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3. YCJIOBUS PEAJTU3AIIAN ITPOT'PAMMbBI YYEBHOM U CITUITL/INHBI
3.1 TpEﬁOBaHI/IH K MHUHHUMA/IBHOMY MdAdTE€PHUHA/IBHO-TEXHUYIECKOMY

ob0ecrnieueHHIO
YueOHasi AUCLIMIIZIMHA peanu3yeTcs B labopatopun «LIudpoBasi cxeMOTeXHHKa».
OO6opyaoBaHue yuebHOro KabuHera:

Pabouwne MecTa 110 KOmmuecTBy obydaroruxcs (CTo, CTyI);

OO6opymoBaHHOe pabodee MeCTO TTPero/jaBaTe/Is;

MeToauueckoe obecrieyeHre AUCLATITUHB;

Pa3jaTouHbIil MaTepuas /s CTYAEeHTOB TI0 AUCIUIIHHE;

HarnsigHble mocoOust.

IIn1akarsr;

CTeHJbI /I BBITIOJIHEHUSI /1abOpaTOpHbIX paboT: CTeHJ THUIa
SUCO3CHP.001 PD (1068);

ctend Tuna OMOUCP.001 P3 (1097); 17J1-03.

N3mepuTesibHbIE PUOOPHI:

O/THOJTyueBbIe 3/IeKTPOHHbIe OCLIU/IIOrpadbl U MyIbTUMETDHI;

['eHepaTOp rapMOHHYeCKUX KosieOaHMii;

KoMT11eKT MOHTa)KHBIX MHCTPYMeHTOB (Habop O0TBepTOK, TIIOCKOTYOLIbI,
Ookope3bl, TMasyIbLHUK C TPUHAAJIEKHOCTIMU [/ TaliKW, TTUHIIETHI,
W3MepUTe/IbHbIe IIYTIbI);

HabOpbl 2/IEMEHTOB W OWITOMSIpHbIE U  TIOJieBble TPAH3UCTODHI,
TUPUCTOPBI, KOMIIOHEHTOB: TIOJYTIDOBOJHUKOBBIX  TPUOOPOB (MO,
orTOoTaphl, 1[M(POBbIe ¥ aHAJIOTOBble MUKPOCXEMbI), Pe3HUCTOPhI (TIOCTOSTHHBIE
U TepeMeHHbIE), KOHAeHcaTopbl  (TIOCTOSTHHBIE W TIepeMeHHbIe),
MasorabapuTHbIe Jpoccen, MasiorabapuTHbIe TpaHC(OpMaTopbI
(MMITy/TbCHBIE, COT/IAaCYIOII[He, TTOBLIIIAIOIIHe, TIOHMKAIOIIHE) U .

JIOKaJIbHast CeTh C BBIXOZIOM B Internet;

JIML]eH3WOHHas1 orepaljoHHas cucteMa Windows 7;

nUIeH3uoHHas rporpamma Microsoft Office 2013;

JULIEH3WOHHAsl aHTUBUPYCHasi iporpamma Dr Web;

TexHuueckue cpeficTBa 00yUueHUs:

KOMITBIOTEPHI TI0 KOJTMUeCTBY 00yUaroIuxcs

niepudepuiiHbie yCTPOCTBa (CKaHep, TIPUHTEP);

My/IbTUMETUHBIA POEKTOP;

TIePCOHAJIbHBIN KOMITbIOTED, MeTa/lJIOT/IaCTUKOBAst I0CKaA.

3.2. UudopmariuoHHOe ofecrieyeHne peajTd3anuy MPOrpaMMbl

[ns  peanu3aluyd TIpOrpamMMbl  OUO/MOTeuUHbIM  (OHZA ~ 0oOpa3oBaTeTbHOMN
OpraHv3alliid UMeeT T[leyaTHble W/WIM 3JIeKTPOHHble oOpa3oBaTesibHble U
MH(pOPMaLIMOHHbIE PECYPChI, MCII0/Ib3yeMble B 00pa3oBaTe/IbHOM MpoLiecce.
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IlepeueHb peKOMEHAyeMbIX YyYeOHBIX H3JaHHH, JONO/THUTE/THbHON
nuTtepatypbl THTepHeT-pecypcoB, 0a3bl JaHHBIX 0M0/THOTeUHOro (hoH/a:

3.2.1.0CHOBHBIE UCTOYHUKH:

OcHoBHas 1uTeparypa

1. ®dponor B.A. Iudpoas cxemorexHuka: Yacte 1.0OCHOBBI LU(PPOBOU
CXeMOTeXHUKU: yuebHUK: B 4 4. — M.: ®I'BY ATIO «YueOHO-MeTOAUUECKUI 1[€HTP
110 06pa30BaHUIO Ha )Kee3HOA0POKHOM TpaHcropTe», 2020.- 292¢. ISBN 978-5-
907206-18-2 — TeKCT: 3/1eKTPOHHBIM // DneKTpOHHO-O0ubMoTeuHas cucrtema YMI]
AT [caiit]—URL: http://umczdt.ru/books/41/242200. — Pexxum pgoctyna: Ob
«YML XIT», no naposito

2. ®ponoB B.A. IudpoBas cxemorexHuka. Yacte 2.IIpencraBneHuve
vHbopMaluu B 1U(GPOBBIX yCTpOiCTBax : yuebHuk: B 4 u. — M.: ®I'BY [IIO
«YuebHO-MeTOAUUeCKUd  LIeHTp 1o 00pa3oBaHUIO Ha  JKeJie3HOOPOKHOM
TpaHcnopte», 2020. -400c. ISBN 978-5-907206-19-9— TekcT: 31€KTpOHHBIN //
DJ1eKTPOHHO-O0UOMoTeuHast cucreMma yYMI XKAOT [caniT].—URL:
http://umczdt.ru/books/41/242201/. — Pexum poctyna: 3b «YML XAOT», no
T1apoJIr0

3. ®ponoB B.A. IludpoBas cxemorexHuka. Yacte 3. Apudmerruecko-
JIoruveckKre OCHOBBI LTU(PPOBOM CXeMOTeXHUKHU: yueOHUK: B 4 u. — M.: ®I'BY [I10
«Y4eOHO MeTOAUUECKHM 1IeHTP 110 06pa30BaHUI0 Ha >KeJIe3HOI0POXKHOM TPaHCIIOpTe»,
2020.- 600c. ISBN978-5-907206-20-5 — TeKCT: 3/IeKTPOHHBIN // DJIEKTPOHHO-
ObubnmoTeuHast cucrema YMIL] KAOT [catiT].—URL:
http://umczdt.ru/books/41/242202. — Pexum poctyna: Ob «YML XOT», no
TIapoJIro

4. ®ponoB B.A. Ludposas cxemorexHuka. Yactb 4. Lludposbie ycTpoiicTBa
o6paboTku wuHbpopMaluu: yuebHMK: B 4 u. — M.: ®I'BY [OIIO «YuebHo-
METO/JUUeCKUM IIeHTp 110 00pa30BaHUIO Ha KeJIe3HOJOPOKHOM TpaHcmopTe», 2020. -

516c. ISBN 978-5-907206-21-2 — TeKCT: 3/7eKTPOHHBIM // O1eKTPOHHO-

O6ub/MoTeuHas cucTeMa YMII JKOT [catit]—URL.:
http://umczdt.ru/books/41/242204. — Pexum poctyna: 3Ob «YMI XOT», no
NENI

JlonosiHMTe/IbHAs IUTEepaTypa

1. MacnoB, A.A. TIpakTUKyM MO I[M(pPOBOM CXeMOTeXHUKe B IIporpaMme
Electronics Workbench 5.12 : npaktukym / A. A. MacioB. — Mockga : YMII XKT,
2023. — 148 c. — 978-5-907479-64-7. — Tekct : 3nektpoHHbivi // YMI XAT :
ysiekTpoHHass 6ubmmoreka. — URL: https://umczdt.ru/books/1194/280425/— Pexxum
pocryma: Ob «YMII XK T», o maposto
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4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHWS YUEBHOM AUCIIUIL/TNHBI

KoHTposis u

OLleHKa

pe3y/bTaToB

OCBOEHUS] yueOHOM AUCIUIIAHBI

OCYLLECTBJ/ISIETCSl TIpero/iaBaTesieM B MpOLieCCe TPOBeJEeHUs] ayJAUTOPHBIX 3aHSITHM.
Tekyluii KOHTPOJIb: BBITIOJIHEHbI Ha TOJIOKUTEJIbHYIO OLIEHKY BCe MNpaKTH4ecKue
paboThl 1 nabopaTropHbie paboThI, CIaHBI Ha TIOJOKUTEIBHYIO OL[eHKY KOHTPOJIbHBIE
paboThl, BLITIOJHEHBI TeMaTHUYeCcKHe BHeayJAUTOPHbIE CaMOCTOsITe/IbHble pPabOoTHI.

[TpomeskyTouHast aTTecTalys MPOBOJUTCS B (popMe 3K3ameHa.

Pe3ysbTaTel 00yueHust

Kputepum oneHKu

MeTto/bI OLIeHKHU

HEPE‘JEHB 3HHHHﬁ, 0CBaMBdE€MBIX B PdMKaX JUCLHUII/IMHbI:

- BU/IOB MH(OpMaIUK U
CIIOCOOOB ee Tpe/|CTaBIeHust
B OBM.

- QJ/ICOPUTMOB
(yHKLIMOHUPOBAHUS
LM(POBOI CXeMOTEXHUKU.
OK 01, 0K 02, IIK 1.1

- 00yyaroIHIACs TIepeUnCIIsIeT
BU/IbI THPOPMAI[UK U CTIOCOOBI ee
ripejcrasyienusi B OBM;

- BOCITPOM3BO/IUT a/ITOPUTMBbI
(byHKLIMOHUPOBaHUsI LIU(PPOBOI
CXeMOTEeXHHUKH.

pa3/InuHbIe BUZBI OTTPOCa,
peleHue 3az1ay,
TECTHPOBaHHE

l'[epequb 3HaHHﬁ, 0CBAUBAE€MbIX B PaMKadX JUCIIUMIIJIMHbI:

- HCII0/Ib30BAaTh TUIIOBbIE
Cpe/iICTBa BbIUMC/IUTETbHOU
TeXHUKH U NTPOrpaMMHOI0
obecrieueHwsl.

- IPOBOJUTHL KOHTPOJIb U
aHaJv3 rpotecca
(yHKL[MOHUPOBAHUS
LM(pOBbIX
CXeMOTeXHUYEeCKUX
YCTPOUCTB 0
(yHKI[MOHA/IbHBIM CXeMaM
OK 01,0K 02,TIK 1.1

- 00yUarOLMIACS 1eMOHCTPUPYET
MpaKTUYeCcKUe HaBbIKU
WCTO/Ib30BaHUS TUTIOBBIX CPeJCTB
BBIUMC/IATE/IbHOW TEXHUKU U
TIPOrpPaMMHOT0 00ecIeueHusT;

- aHa/IM3UPYeT U KOHTPOJIUPYyeT
nipotiecc GyHKLIMOHUPOBaHUsI
LUPPOBBIX CXeMOTeXHUUECKUX
YCTPOMCTB 10 ()yHKLIMOHATEHBIM
CXeMaM.

9KCTIepTHOe HabJIoIeHre U
OL|eHKA Ha J1abopaTOPHBIX U
TIPAKTUUECKUX 3aHSTHUIX
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5.JIEPEYEHDB UCIIOJIB3YEMbIX METOJ0OB OBYUYEHUA

5.1. ITaccuBHbIe: JIEKIMH, Oeceabl, OMPOCHI, CAMOCTOsITe/IbHAsi paboTa, TeCTbI, METO/,
WJUTIOCTPALIUIA ¥ METOJ, IeMOHCTPALMH

5.2. AKTHBHbIe Y UHTepaKTHBHbIe: 0Opa3oBaTe/ibHbie BUIe0(hUbMbI, UHTePAKTUBHBIE
WTPbI, TBOPUYECKHE 3a/IaHUSI.
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	Построение триггеров на основе логических элементов интегральной схемотехники методом синтеза. Основные понятия о статическом и динамическом управлении триггером. Принцип функционирования асинхронного RS-триггера (бистабильная ячейка памяти) на основе логических элементов И-НЕ и ИЛИ-НЕ в интегральной схемотехнике с прямыми инверсными входами. Построение функциональной схемы и процесс функционирования одноступенчатого и двухступенчатого RS-триггера. Особенности построения и работы функциональных схем счетных триггеров. Построение функциональных схем и принцип работы триггеров T-типа, D-типа. Построение универсального JK-триггера на основе RS-триггера с устранением состояния неопределенности. Условия построения и работы синхронных триггеров. Таблица переходов триггера (таблица истинности) и закон функционирования триггера (характеристическое уравнение триггера).

