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1 IIACIIOPT PABOYEM ITPOI'PAMMBI YUYEBHOM JAVICITUIL/IMHBI
1.106/1acTh MpuMeHeHUs1 padoueil MPorpaMmbI

Pabouasi mporpamma yueOHol muciurumabl OI1.06 IludpoBasi cxeMoTexHHKa
ABJIIETCSI YaCThbI0 OCHOBHOM 00Opa3oBaTe/NIbHOM ITPOrpamMMbl - MPOTPaMMbl TOATOTOBKH
crieliuanucToB cpefHero 3BeHa (ganee — OOII-IITICC3) B cootBerctBUU ¢ PI'OC gnsi
crietpanibHoCcT  23.02.09  ABTOMaTMKa UM TejleMexaHMKa Ha  TPaHCIIOpTe
(’kere3HO/IOPO’KHOM TPAHCIIOpPTE), YTB. MpHKa3oM MuHHCTepCTBa 00pa3oBaHusl U HayKu
P® ot 27.08.2024 Ne 608.

[Mpu peanu3aumy paboueid TporpaMMbl MOTYT HCIIOJb30BaThCSl  pa3/idyHbIe
oOpa3oBartesibHble TEXHOJIOTHHM, B TOM UHC/e [UCTaHIMOHHbIe oOpa3oBaTesbHbIe
TeXHOJIOTUHU, 37IeKTPOHHOe 00yJeHHe.

Pabouasi mporpaMMa y4eOHOM [AUCLMIUIMHBI MOXeT ObITb HCIIO/Mb30BaHa B

nipocheccrUoHaIbHOM TIO/ITOTOBKE, TIepero/[r0TOBKE U MOBBILLIeHUH KBaTu(pUKaluu pabounx
10 Npodeccusim:

DJ/IeKTPOMOHTeD TI0 OOCTy)KMBaHHWIO W PEMOHTY YCTPOWCTB CHUTHAM3allUy,
L[eHTpa/Ii3aluu U 0JIOKUPOBKHY;

DJIeKTPOMOHTAKHUK T10 CUTHA/TU3al[|H, [[eHTpa/Tu3al[i U OJIOKUPOBKeE.

1.2 MecTo yueOHOM JUCHUIUTHHBI B cTpyKType OITOII-IIIICC3:

Yuebnas pgucturmmHa OI1.06 IludpoBasi cxemMoTeXHUKA SIBSIETCS YaCTbIO
obmmenpodeccronanbHoro 1wkiaa OOII-TITICC3 B cootBetctBum ¢ PI'OC CIIO o
criequasibHocT  23.02.09  ABTOMaTMKa M TejeMexaHMKa Ha  TPaHCIOpTe
(>KesIe3HOJOPOXKHOM TPAHCIIOPTE).

1.3 I1nanupyemMble pe3y/ibTaThl 0CBOGHHS Y4eOHOM AMCIMIUIHHBI:

1.3.1B pe3ynbTaTe 0CBOeHHsI yueOHOM AMCIMIUIMHBI 00yYaroIMICs T0/DKeH

yMeTh:

— WCIIOJIb30BaTh TUIIOBbIE CPEJICTBA BBIUMC/IWUTE/IbHOM TEXHUKU W MPOrPAMMHOIO
obecrieueHus;

— MIPOBOJUThH KOHTPOJIb M aHa/Iu3 npoljecca GyHKIMOHUPOBaHUS LIU(POBBIX
CXeMOTEeXHUYEeCKUX YCTPOUCTB MO (PYHKLIMOHAIBHBIM CXeMaM.

3HaTh:

— BU/IbI MH(OPMALIUK U CIIOCOOLI ee TipeZicTaBieHus B 9BM;

— aJrOpUTMbI (DYHKLIMOHMPOBAHUS LIU(POBOU CXEMOTEXHUKH.

1.3.2 B pe3ynbTaTe 0oCBOeHHs y4eOHON AUCIUTUIMHBI OOYyuarolUics J0/DKeH
chopMHUpOBaTh CeyIOLIe KOMITeTeHLIUHN:

- o0mHe:

OK.01 BriOupaTh criocoObl perieHHs 3a7ad TMpodecCHOHATbHON AesiTeTbHOCTH
TIPUMEHUTEJIBHO K PAa3/TMYHBIM KOHTEeKCTaM

OK.02 OcyiiecTBidaTh TOUCK, aHaJIW3 W UWHTeprpeTaly0 HH(OpMaluy,
HeoOX0MMOM ZIJisl BLITIOJTHEHUS 3a/iayu podeCcCUoHaMbHON AesTe/TbHOCTH

- npo)eccuoHaIbHbIE:



ITK1.1 AHamu3upoBaTh paboTy CTaHI[MOHHBIX, TEPETOHHBIX, MUKPOITPOLIECCOPHBIX U
[JAAarHOCTUYECKUX CUCTeM aBTOMAaTHKH I10 NMPUHLUITUAIBHBIM CXemMaM

[MTK 1.2. BbImosHATE pa3paboTKy MOHTa)KHBIX CXeM YCTPOWCTB CHUTHa/IA3ALUY,
I[eHTpanu3al[ui ¥ OJIOKWPOBKH, >Ke/Ie3HOZOPOKHOW ABTOMATHKU U TeJleMeXaHUKH TI0
TIPUHLMITAA/IBHBIM CXEeMaM.

1.3.3B pe3ysibTaTe OCBOEHHs TIPOrPaMMbl yueOHOM AMCIIUIUIMHBI pearu3yeTcs
rporpamMma BOCIIMTaHUWs, HamnpaB/ieHHass Ha (OpMHpOBaHUe CeAYHOIUX JIMYHOCTHBIX
pe3ysbTatoB (JIP):

JIP4 T1posiBAsitOIMY ¥ JEMOHCTPUPYIOIIMH YBa)KeHHeE K JIFOASM TPy/Za, OCO3HAIOIUN
1[eHHOCTb CcobcTBeHHOTO TpyzAa. Crpemsimmiics K (OPMUPDOBAaHUIO B CETEBOUM cpejie
JIMYHOCTHO U NMPO(eCCUOHANTBHOI0 KOHCTPYKTUBHOTO «L[M(POBOT0 C/iefax.

JIP10 3aboTsmmiics O 3alfuTe OKpPY)KaloIllleid cpefbl, COOCTBEHHONW W UyKOU
6e30macHOCTH, B TOM UHCJie [UPPOBOH.

JIP13 T'oTOBHOCTH OOyUaroI[erocsi COOTBETCTBOBATh OKHAAHUSAM pabOTO/aTesTe:
OTBETCTBEHHBIM COTPYAHMK, AWCIUILUTMHUPOBAHHBINA, TPY/JO/IOOMBLIM, Halle/leHHBIA Ha
JIOCTW)KeHHe TI0CTaB/IeHHbIX 3a/iad, 3((eKTUBHO B3aUMOJEHCTBYIOIUMN C YieHaMH
KOMaH/ibl, COTPY/THUUAIOIIUM C APYTUMH JIFOIbMU, IPOEKTHO MBIC/ISIIIIUM.

JIP25 CriocoOHBIN K TeHepUPOBAHUIO, OCMBIC/IEHUIO U JIOBeJeHHIO0 10 KOHEeUHOU
peanu3alyy npejsjaraeMblX UHHOBALIAU.

JIP 30 Ocy1ecTBSFOIIHM TTOMCK W UCTTO/Tb30BaHKe MH(GOpMaliy, He00X0 MO J171st
3¢ (eKTUBHOTO BBITIOJIHEHUSI Pa3/MUHbIX 3aa4, MPO(eCcCUOHANLHOTO W JIMUHOCTHOTO
Pa3BUTHSL.



2. CTPYKTYPA 1 COAEPXXAHUE YUYEBHOM JUCIHUIIVINHBI
2.1. O0beM yuyeOHONM JUCHUILIMHBI U BU/bI y4eOHO#H padoThI
Ounasn ¢opma o0yueHust

Buj; yueOHO# padoThI O0BeM yacoB

MakcuMasibHasi yueOHasi Harpy3ka (Bcero) 102
Oo0s3aTennbHasA ayAUTOPHasA yyeOHasi Harpy3ka (Bcero) 62
B TOM UHCJIE:

Jlekiun 34
IIpakKTUYeCcKue 3aHATUSA 12
nabopaTopHble 3aHATHUS 16
CamocrosTesibHasi padora odyuaromerocs (Bcero) 22

Ipomesicymounass ammecmayus 6 ¢popme 3k3ameHa (3 cemecmp) 18




2.2. TeMaTH4eCKHU# IJIaH U Ccofiep>KaHHe y4eOHOM JUCLUIIMHBI

HaumeHoBaHMe Copep:xanue yueOHOro Mmarepuasa i ()opmMbl OPraHU3aI[UH JesATeTbHOCTH Oo0Bem YpoBennb
pa3fe/ioB U TeM Ofyuammuxcs B Uyacax | OCBOeHHs
1 2 3 4

Pa3pen 1. Apupmernueckre 0CHOBbI LI(PPOBOH CXeMOTeXHUKHU 13
Tema 1.1. ®opmbl Cojep)xaHue y4e0HOro MaTepuasia 8 OK1, OK2,
npeACTaB/IeHUA 3az,auM U CTPYKTypa AUCLUILIMHBL. CofepykaHre TeM AUCLUIVIMHBL. 3HaueHre JUCLIUIUIMHBI Ha [IK1.1, TIK
YK CI0BOH COBpPEMeHHOM 3Tarie pa3BUTHS 001L[eCTBa U B CUCTeMe TO/[TOTOBKU CIeLIMaIiuCTOB 110 aBTOMaTHKe U 1.2.
uHdopmanuu B TeJleMeXaHUKe Ha >KeJie3HOJJ0POKHOM TpaHcIiopTe. OCHOBHbIE 0COOEHHOCTH CUCTEM CUMC/IEHUS /IJIst
¢ poBbIX ripeZicTaB/eHus (3anycy) uHGopMaluu B yCTPOMCTBax LUGPOBOM CXeMOTeXHUKY (ABOUUHAs,
ycTpoiicTBax JIBOMYHO-/IeCAATUYHAs], BOCbMEepPUYHasi, LIeCTHa/[llaTepUUYHasi CUCTEMbI CUMCIEHUS).

dopmarhl Tipe/icTaB/eHus U repejaud HHPpopMaLuu 1t HUGPOBBIX yCTPOUcTB. [ToHsTHE OUTa,

OaiiTa, MallIMHHOTO CJIOBa. MaTeMaTHUeCKUI U MaIlIMHHBIN CITOCOOBI 3aM1CH IBOUYHBIX UHCEJT.

@dopmebl TIpeicTaBAeHNs unces ¢ GUKCHPOBAHHOM U MjlaBatolel 3ansaToi. [loHsaTre o pa3psaHoi

cetke. [IpeicTaB/eHre TIOIOXKUTETbHBIX U OTPUIIATE/TbHBIX TBOMUHBIX UKCE/T B IPIMOM, 00paTHOM,

JIOTIOJIHUTETbHOM ¥ MOMGUIIMPOBAHHOM KOZAX CO 3HAKOBBLIM U 6e3 3HAKOBOTO pa3psijia

B TOoM unc/ie, NpaKTHYeCKUX 3aHATHHI 4

IIpakTueckoe 3aHaTHe Ne 1. KomrpoBaHue 11e/bIX, APOOHBIX U CMEIIaHHBIX YMCe/T B Pa3/IHUHbBIX

cucTeMax CUUC/IeHUS.

ITpakTuyeckoe 3ausaTve Ne 2.KoaupoBaHue IO0OKUTENBHBIX U OTpULIATe/IbHBIX JBOUYHBIX YUCes B

NpsIMOM, 0OpaTHOM, ZOTIOTHUTE/TbHOM ¥ MOJU(ULIMPOBAHHOM KOZIaX CO 3HAKOBLIM U 63 3HAKOBOTO

pa3psaaa»

CamocrosiTesibHasA padoTa 2

IToAroToBKa K MpakTU4YeCcKUM 3aHsThsiM Nel, 2
Tema 1.2. Cojep)xaHue y4eOHOro MaTepuasia 5 OK1, OK2,
Apudmernueckue Oco6eHHOCTH BBITTOJTHEHHST apr(PMeTHUeCKUX OTepaLiyii ¢ MHOTOpa3psiIHBIMUA IBOMYHBIMU [IK1.1.
ornepanuu KO/IMDOBAHHBIMH UMC/IaMH (C/I0’KeHUe, BEIUMTaHHe, YMHOXKEHHe U JieJieHre) CO 3HAKOBLIM U Oe3
KO/JUPOBAaHHBLIMHU 3HAKOBOI'O paspsza.
4uc/JIaMHU [TpaBuna u noce0BaTeIbHOCTD BbIMIO/IHEHUS apU(MeTHYeCKUX ornepaLyii ¢ KOJMPOBaHHBIMU

JTBOMYHBIMH UMC/IaMH C GUKCUPOBAHHOM U TI/IaBaroIeld 3amsTOl B IIPSIMOM, 00paTHOM,
JTOTIOTHUTETbHOM 1 MOU(MHUI[POBAHHOM KO/Ie CO 3HaKOBBIM M 6e3 3HaKOBOro pa3psjaa. CiokeHue u
BbIUMTAHNE KOJUPOBAHHBIX JBOUYHO-/IECITUYHBIX UUCE/T CO 3HAKOBLIM U O€3 3HaKOBOIO pa3psizia




B ToM unc/ie, NPAaKTHYECKUX 3aHATHI

IIpakTnueckoe 3aHaTHe Ne 3. BrinosHeHre apu(MeTHUECKHX ONlepaliid ¢ MHOTOpa3psiiHBIMU
JBOMYHBIMHU KOIMPOBAaHHBIMH UHMC/IAMH CO 3HAKOBBIM 1 0€3 3HAKOBOTO pa3psi/a.

CamMocrosiTe/1bHas pHGOTa

IToaroroska K npakTuyeckuM 3aHsaTusaM Nel, 2

Pa3zpgen 2. Jloruueckue 0CHOBBI HU(POBOI CXeMOTeXHUKH

16

Tema 2.1.
DyHKIMOHA/IbHAA
JIOTUKH

Copep)xaHue yueOHOro MmaTepuasa

dusnyeckoe TNpe/CTaBIeHUe TOTMUeCKUX 3HaUYeHU JBOMUHBIX YKCesT 3/IeKTPUUeCKUMU CUTHa/IaMHU.
[ToHsATHE 0 KOMOMHAILMOHHOM cXeMe U 1 POBOM aBTOMaTe. byieBhI (TiepeKrouaTe/ibHbIe)
(GYHKLWM, UX KOJTMUECTBO U CIIOCOOBI 3a/jaHusl, CyIlleCTBeHHbIe U (PUKTUBHBIE TIepeMeHHbIe.
CriocoObI Tpe/iCTaB/IeHHS IOTHUECKUX TIePeK/TF0UaTe/IbHBIX (DYHKI[WI: BbICKa3bIBaHUE (C/IOBECHOE U
MMCbMeHHOe), TabmuHoe (TTOHSTHEe 0 Tab/IUIaX UCTUHHOCTH) ¥ aHaJTUTHUeCKast 3arkch (3aIich
dopmyoii). DnemMeHTapHbIe (OCHOBHbBIE, OasvcHble GpyHKiuu U, UJIV, HE) u KoMOHUHaIIMOHHBIE
(yHUBepcasibHbIe, 6a30BbIe) JIOTHUeCKHe PYHKI[UM OIHOM U IBYX TlepeMeHHbIX, MX (YHKLMOHATbHAs
3aIuch Yepe3 JU3LIOHKIINI0, KOHBIOHKIIUIO U UHBepCHio. [ToHATHe BbICKa3biBaHUs. Orepaiuu
VMMIIMKAL[UU, SKBUBaJIEHTHOCTHA U CYMMBI 110 MOJIYJIO 2, UX CBOMCTBA.

TabuLIbI NICTUHHOCTH /111 OCHOBHBIX (0a3UCHBIX) M YHUBEPCAIBHBIX (0a30BbIX) TOTMUECKUX
byHKUMH. PesieliHO-KOHTAKTHBIN aHA/IOT 3JIeMeHTapHbIX M KOMOMHAILMOHHBIX JIOTHUECKUX (DYHKIIHA.

B Tom YHuC/1e, NPAKTHYECKHUX 3aHATHI

ITpakTnueckoe 3ansaTHe Ne 4. ®opmbl rpezcTaBieHNst GYHKLUNA anreOpbl TIOTUKH U UX
MHUHHUMU3aLHSL.

CamocrosiTesibHasi padoTa

M3yunTh CaMOCTOSITENTLHO TEMY, COCTaBUTh KOHCIIEKT. MUHUMU3aL[|sl JIOTHUeCKUX (QyHKLIUHA.
[TpuMeHeHMe 3aKOHOB, TOXK/ECTB U TIPAaBUJT anreOpbl JIOTUKH /IJ1S1 3aITUCH U TTpeoOpa30BaHuUs
repek/roUaTelbHbIX PYHKIMNA. Y cyioBHOe rpaduueckoe o6o3HaueHue (YI'O) ocHOBHBIX (6a3MCHBIX)
Y YHUBEPCa/IbHBIX (0a30BbIX) JIOTHUECKUX 37IEMEHTOB /IJIS1 peai3al[iu 37IeMeHTapHbIX U
KOMOMHALIMOHHBIX (DYHKIMH

OK1, OK2,
MK1.1, TIK
1.2.

Tema 2.2. OCHOBBI
CHHTe3a I{U(POBBIX
JIOTUYEeCKHUX
yCTPOICTB

Copep)xaHHe yueOHOro MaTepuasia

AnropuT™ TIepexo/ia OT BbICKa3bIBaHUS K TaOJMUHON U (DYHKLIMOHABHOM aHaTUTHUeCKOU hopme
3aIycH Tiepek/rouaTe/bHbIX QyHKIKNA. OCHOBBI aHATMTUUECKOTO U rpaduueckoro (KapThl KapHo)
croco60B MUHUMM3aLMK GYHKLWH. MeToAMKa repexo/ia OT HOpMa/IbHOU K COBepIlIeHHBIM (popMaM
3aIMCH TTePeK/TIoYaTe/IbHbIX MYHKLWK TPY aHATMTUYECKOM U TpadUuecKoM Criocobax.

OCHOBBI CHHTE3a U aHa/I3a KOMOMHAI[MOHHBIX JIOTHUECKUX CXeM. AJITOPUTM Iepexo/ia OT
BBbICKA3bIBaHUS K TaOIMUHOM 1 HYHKIIMOHATBHON aHATMTUUYECKOM (hopMe 3amicH TIepeK/IFouaTeTbHbIX

OK1, OK2,
TMK1.1. TIK
1.2




¢dbynkuuii. CnietiuanbHble pasnoxenus [1®. He nonHocThio onpefiesieHHbIe (4acTHbIe) [1D.
[TocTpoeHnue (HyHKIIMOHALHOM CXeMbl JIOTUYECKOT0 yCTPOMCTBAa MeTOZIOM CUHTe3a. CHHTe3 He
TIOJTHOCTBIO 3a/IaHHBIX JIOTMUeCKuX (yHKUIMMA. [ToHsTHe 0 3arpelljeHHbIX ¥ Heorpe/ie/IeHHbIX Habopax
apryMeHTOB 3/ieMeHTapHbIX (PYHKI[MH. AHamM3 (QyHKIIMOHA/IbHBIX CXeM JIOTUYeCKUX YCTPOMCTB.
HekoTopbie 0COO€HHOCTH ITOCTPOEHUS CXeM JIOTUUeCKUX YCTPOUCTB. TexHUUeCKasi peain3aiius —
MOCTPOEHKE JIOTUYECKMX CXEM 10 MepeK/ouaTebHbIM (yHKIUSIM. OCcOOeHHOCTH TIOCTPOEHHS
JIOTUYECKHUX YCTPOUCTB

B Tom yuc/iae, NpaKTHYeCKHUX 3aHATHI

HpaKanecxoe 3ansaTHe Ne 5. HOCTPOEHI/IG cxeMm L[I/I(prBBIX JIOTU4YeCKux YCTpOﬁCTB MeTO40M
CHHTe3d.

CamMocrosiTe/1bHasA pa60Ta

[ToaroroBka K NpakTUUeCKOMY 3aHATHIO Ne3

Tema 2.3. IludpoBsbie

CopepxaHue yue0HOro Marepuasia

HUHTErpa/ibHbI€e
MHUKPOCXE€MbI

OO61mye cBefieHust 0 LU(POBLIX UHTerpanbHbIX MuKpocxemax (LIMMC) u obnacTb MX IpUMeHeHUsI.
OcHogHble cepun UUMC f1s1 mocTpoeHus jiornueckux ycrpoicTs. Knaccudukarus cepuii HVIMC
1o GyHKLMOHaIbHOMY Ha3HaueHUo, (pr3nyeCcKOMy MPUHLMITY PabOoThl aKTHBHBIX 3/1EMEHTOB
(cxeMOTexXHMYeCKOe pelleHue), 3IeKTPUYeCKUM U SKCILTyaTalMOHHbIM I1apaMeTpaM, BbIIOIHSIeMbIM
GbyHKUMAM, KnaccaMm (TunaMm). HomeHK1aTypa U cepur U(PPOBBIX UHTerpaibHbIX MUKPOCXEM.
KoHcTpyKTHBHOE OopMiIeHHe HHTerpalbHbIX MUKpocxeM. CrcteMa LppoOyKBeHHOTO
0603HaueHUst cepuii 1M(PPOBBIX UHTErpabHBIX MUKpocxeM. OcHoBHbIe rapameTps! VIMC.
CpaBnuresnibHble tapameTpbl LIUMC ¢ pa3inuHbIMU BUJAMU CXEMOTEXHAYECKUX PelleHUM.

OO6i11ast XxapaKTepuCTHKa 110C/Iej0BaTe/IbHbIX U KOMOMHAIMOHHBIX LM(POBBIX JIOTMUECKUX YCTPONCTB
Ha ocHoBe LIIMC. ®yHKI[OHA/TBHBIE CXeMbI U YCIOBHBIe Tpaduueckue ob6o3Hauenus LIIMC B
3aBUCHMOCTH OT (DYHKI[MOHA/IbHOT0 HasHaueHus1. OcobenHocTH BKmtoueHus: LIMMC B
(GYHKLMOHABHBIX CXeMaX JIOTUYeCKUX YCTPOMCTB

OK1, OK2,
[IK1.1.

Paspen 3. IlociegoBaTe

JIBHOCTHBIE LU(pOBbIe yCTPOMCTBa — M(POBHIe aBTOMAThI

18

Tema 3.1 Iludposbie
TPUITEPHBbIEe CXeMbl

CopepxaHue yueOHOro Marepuasia

OO61mue cBefieHUs O TPUITEpe Kak MpocTekiiieM KOHeYHOM IiidpoBoM aBTomare. Ha3HaueHue
TPUITEPOB U KX NPUMeHeHHe B anraparype >Ke/e3HOZ0POXHOM aBTOMaTHUKHY U TelleMeXaHUKU. THIbl
TpurrepoB. Kyiaccrgukaiysi TpUrTepoB 10 Croco0y 3amnvcy 1 yrpaBieHust HpopMariye,
OpraHu3al{iM JoruuecKux cBs3eid. HasHaueHne v 0603HaueHe BXO/I0B U BbIXO/I0B TPUTTEPOB.
Metoauka ornpeziesieH!s1 COCTOSIHUS TpUrrepoB. OCHOBHBIE [TapamMeTphl.

HOCTPOEHI/IE TPUITEPOB Ha OCHOBE JIOTHUECKHX 3JIEMEHTOB I/IHTEFpaJ'IbHOI‘/JI CXeMOTeXHUMKHU MeTO/JOM

OK1, OK2,
[IK1.1. IIK
1.2




cuHTe3a. OCHOBHbBIE NTOHATHS O CTATUYECKOM U JUHAMUUYECKOM YIIpaBieHUH Tpurrepom. [Ipunmmn
(bYHKILMOHUPOBaHUsI aCUHXPOHHOTO RS-Tpurrepa (buctabuibHas siueiika aMsiTH) Ha OCHOBE
nornyeckux sneMmeHToB VI-HE 1 NJIN-HE B vHTerpasbsHOM CXeMOTEeXHUKe C MPSIMBIMHA MHBEPCHBIMU
Bxogamu. [locTpoeHue QyHKIIMOHAIBHOM CXeMbI U NpoLecc (PYHKLIMOHMPOBaHHWSI OJJHOCTYIIeHYaTOr0
U ByxcTyreHuaToro RS-tpurrepa. OcobeHHOCTH OCTpOeHKs ¥ PaboThI (PYHKIMOHANMBHBIX CXeM
CUeTHbIX TpUrTepoB. [TocTpoeHue PyHKIMOHANIBHBIX CXeM U IPUHLMI paboTkl TpurrepoB T-tuna, D-
tuna. Ilocrpoenue yHusepcanbHoro JK-tpurrepa Ha ocHoBe RS-Tpurrepa ¢ ycrpaHeHueM COCTOSSHUS
Heornpe/Ie/IeHHOCTH. Y CJIOBUS TIOCTPOEHUSI M Pab0Thl CHHXPOHHBIX TPUrTepoB. Tabsuiia epexojoB
Tpurrepa (Tabsmia ICTUHHOCTH) ¥ 3aKOH (DYHKLIMOHMPOBAHUS TpUITepa (XapaKTeprucTUYecKoe
ypaBHeHHVe TpUITepa).

HekoTopble 0c06eHHOCTH (QyHKLIMOHA/IBHBIX CXEM TPUTTEPOB: pacirpeHre HH(HOPMaLMOHHBIX
Bx0/i0B 110 VI (MJIN), co3ziaHne BXO/I0B aCMHXPOHHOM yCTaHOBKHM (cOpoca) B HyJsieBoe (0) uam
enquHUYHOE (1) COCTOsIHME TPUTTEPOB U MX OJIOKWPOBKA, CO3/jaHKe [JOTIOJTHUTE/IEHBIX BXO/I0B
paspeiuenusi. [Toctpoenue 1 paboTta cxem B3aMMHOTO rpeobpa3oBanusi TpurrepoB: RS - T; D - T;
RST - D; RST- JK; JK - RS; JK- T; JK - D. YcioBHoe rpadguueckoe 0603HaueHe TPUTTEPOB

B ToM umnc/ie, 1a00paTOPHBIX padoT

JIabopaTtopHas pabora Ne 1. VccnenoBanue paboThl MHTeTPa/bHBIX TPUTTEPOB Ha JIOTHUECKUX
3/IeMeHTax»

CamocrosTenbHas padora

[ToaroroBka K 1aboparopHomy 3aHITHIO Nel

Tema 3.2. IludpoBbie
CYETUHKH UMITY/I6COB

Copep)xaHHe yueQOHOro MaTepuasia

OO61mye cBefieHusi 0 cyeTurKax. Ha3HaueHMe U THIbI CYETUHMKOB U ITePeCUYeTHBIX YCTPOMCTB.
Knaccudukalys v mapameTpbl CUeTUMKOB. [IpUHLIMIT PYHKLIMOHMPOBaHUS CUETUMKOB.
MakcumanbHblii (1306ITOYHBIN) 1 3()eKTUBHBIN K03 (dULMeHThI cueTa cueTurka. [leperonHeHye
CUeTYMKa

[TpuHLMTIBI TOCTPOEHKS ¥ PabOTHI CYETUMKOB Ha C/I0KeHHe U BHIUMTAHUE C I10C/Ie/[0BaTe/TbHbIM,
Tlapasiie/IbHbIM, CKBO3HBIM U TPYTIIIOBBIM IepeHocoM. Tabuija rnepexo/[oB CUeTUrKoB (Tab/uia
WCTUHHOCTH, Tab/MIja COCTOSIHUI) ¥ 3aKOH (D)YHKL[MOHMUPOBAHHS CUETUMKA (XapaKTepHUCTUYeCKoe
ypaBHeHMe). Pa3psiHOCTb 1 KO3(PULIMEHT repecyeTa CUeTUMKOB, BECOBOE COOTHOLLIEHHE pa3psi/ioB.
BBoz v BbIBO/, MH(OPMaLIMU B CUeTUMKax (Moc/iejoBaTe/IbHbIN U NapasulenbHblii). CUHXPOHHbIE U
aCUHXPOHHBIe cyeTYUKHU. CUETUMK C M3MeHsieMbIM HarlpaB/ieHHeM cueTa (PeBepCUBHBIN CUETUMK).
CamoocTaHaBIMBAOLMICSA CYeTUYMK. [leKajHblN IBOMUHO-ZAeCATUYHbIA cueTyrK. [TocTpoeHne 1
MIPUHLMM pabOThI CYETUMKOB C TlepeMeHHBbIM K03 duiiieHToM nepecueTa. KosbLeBble CUeTUMKY.
[TocTpoeHre CyMMUpYOLLIET0 JBOMUHOIO CUeTYMKA METOZIOM CHHTe3a. BapuaHThl rpaduueckoro
n300paxeHust QYHKLMOHA/IBHBIX CXeM CUeTUHMKOB (BePTHKAIbHOE U TOPU30HTAIbHOE). Y CJIOBHOE

OK1, OK2,
TMK1.1. TIK
1.2




rpaduueckoe 0603HaueHHe CUeTUMKOB. KackasiHoe coe/fiHeHNe CUeTUMKOB (MHOTOpa3psi[HbIe
cyeTurku). CXeMbl Jie/IUTe i YaCTOThl MMITY/IbCHOM TOC/Ie/I0BaTe/IbHOCTH Ha OCHOBE IBOMUHBIX
CUeTUMKOB (Ha3HaueHue, IPUHLUI TOCTPOeHUs U paboTa fiesreeld ¢ pa3TMYHbIMU
Ko3(uimeHTaMu JiesieHust)

B ToM umc/ie, 1a00paTOPHBIX PadoT

JIaGopaTopHas pa6ota Ne 2. VcciiegoBanue QyHKIMOHA/IBHBIX CXeM CYeTUUKOB.

CamocrosTenbHas padora

IToAroToBKa K 17abopaTopHOMY 3aHSITHIO No2

Tema 3.3. Peructpsnl

Copep)xaHHe yueQOHOro MaTepuasia

OO6mmue cBefeHus 0 perucrpax. Ha3sHauenue u turnbl peructpoB. Knaccudukarysi peructpos.
[TpuHLUI MOCTpOeHusT U pabOTHI MOC/IeJOBaTe/bHBIX, Mapaslie/bHbIX, TTOC/IeA0BaTeIbHO-
napasuie/IbHbIX U Napasle/lbHO-I0C/1e/J0BaTeIbHbIX PerMCTPOB MPY BBO/IE U BbIBO/e MH(OpMALUH.
OcobeHHoCTH NapadasHoro rnapasuiensHoro perucrpa. KosblieBble perncTphl, MX Ha3HaUeHHe,
0Cc0OEHHOCTH TTOCTPOEHUS 1 JUHaMUKa paboThl. PerncTpel ¢ BLICOKMM UMITeZaHCOM, TTPUMEeHeHHe UX
B BBIUMC/IMTE/IbHBIX KOMIUIEKCaX. PeBepCHBHBIN PerucTp, Ha3HaueHue, MPUHLUI TOCTPOeHUs U
ocob6eHHOCTH TTprMeHeHus. CABUTAIOIIe PETHUCTPHI C LeMsIMU ITpreMa JBOMYHON MH(OpMaLuH B
TI0C/Ie/J0BaTeIbHOM KOJie U BbI/Jaull — B TIapasijie/IlbHOM Kogie ¥ Hao0opoT. CABUraroIye PerucTphl
Kak npeobpa3soBaresii KozioB. bydepHbie perncTpsi.

BapuaHTsl rpadguueckoro n3o06paxeHust (HyHKLMOHATBHBIX CXeM PErMCTPOB (BepTHKAIbHOE U
rOpH30HTa/NbHOE). Y CI0BHOE rpaduueckoe 0003HaueHHe perrcTpoB. Peam3aliysi cxeM pervcTpoB Ha
TpPUITepax pas/IMYHbIX TUIIOB

B ToM umc/ie, 1a00paTOPHBIX PadoT

JIaGopaTopHas padota Ne 3. VcciienoBanue yHKIIMOHA/IBHBIX CXeM PErMCTPOB»

OK1, OK2,
TMK1.1. TIK
1.2

CamocrosTenbHas padora

IToAroToBKa K J1ab0paTopHOMY 3aHSTHIO Ne3

Pa3pen 4. KomouHaiuo

HHbIe 1[u¢poBbIe YCTPOIiCTBA

21

Tema 4.1.
ITudparops! u
AemrdpaTopsl

CopepxaHue yueOHOro Marepuasia

HasHauenue mmdpatopoB u JeidpaTopoB Kak 3/1eMeHTOB IMPeoOpa30BaHuUs UNC/IOBOM
vHbopmauyu. [IpUHLIMIT TOCTpOeHust ¥ paboThI M¢paTOpoB U AemmmdpaTopoB. Tabmmiia
WCTUHHOCTH Tipoliecca (pyHKILMOHMPOBaHUs MdpaTopa u femrdparopa. MaTpruuHble, TUHeHHbIE U

JTBOMUHBIN U IBOMUHO-/IeCITUUHBIN. MHOrOCTyTIeHUaThle JeludpaTopsl. Y C/I0BHOe rpaduueckoe
o6o03HaueHue MM(HPATOPOB U AelMPpaTOPOB. AHAIN3 CXeM IU(PaTOPOB U el paTopoB B
6a3ucax 1UJIU, -HE, NJIN-HE

NpsIMOYTOJ/bHbIE fAetdparopsl. EMKoCTh mirdpaTopos u AemrdpaTopoB. PopMaThl BXOJHOTO KOJa:

OK1, OK2,
[IK1.1. IIK
1.2
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B ToM uuc/ie, 1a00paTOPHBIX PadoT

JIaGopatopHas pa6ota Ne 4. ViccrienoBanue QyHKIMOHA/IBHBIX CXeM IIU(PaTOPOB U
JerdpaTopoB»

CamMocrosiTe/1bHas pHGOTa

[ToaroroBka K 1abopaTopHOMy 3aHsITHIO Ned

Tema 4.2.
IIpeoOpa3oBarenn
KO/IOB

CopepxaHue yueOHOro Marepuasia

HasHauenue ripeobpa3oBaresieii Ko10B. [IpUHIIUT MOCTPOEHUsS U paboThI TTpeobpa3oBaTesist
JIBOMYHOTO TO3ULIMOHHOI0 YKC/Ia B CIeljia/IbHbIe [BOMYHbIE MAllIMHHBIe KOAbI U MAlIMHHBIX KOJOB
O/THOTO BH/Ia B IPYTOH, MpeoOpa3oBaTe/si JBOUYHO-I€CITUUHOIO KO/Ia B IBOMUHO-ZECATUUHBIA KO/
JpYyroro BHja, ipeodpa3oBatesisi KOAOB [71s 1(poBoi KOgUPoBKK. OCOOEHHOCTH MOCTPOEHHS CXeM
TIpY TIepexo/ie U3 KO/JIOB OIHOM CUCTEeMbI CUMC/IEHUs B IpyTyto. Tabumija ICTHHHOCTH TIporiecca
(byHKI[MOHMPOBaHHUs TIpeoOpa3oBaTesisi KOZOB.

YcnoBHOe rpatduyeckoe 0603HaueHHe Ipeobpa3oBaresiel KOJ0B. AHaMNU3 cxeM npeobOpa3oBaTesieit
KoJ10B B Oasucax WJIN, -HE, NJIN-HE

B Tom umnc/ie, npakTHYeCKUX 3aHATHH

ITpakTnuyeckoe 3ansaTHe Ne 6. Jlornueckoe IIpOEKTUPOBAHME CUETHBIX CXeM».

OK1, OK2,
[IK1.1. IIK
1.2

Tema 4.3.
My/1IbTHIIEKCOPbI U
AeMYJ/IbTHII/IEKCOPbI

Copep)xaHue yueOHOro Marepuasia

Ha3HaueHue My/bTUILJIEKCOPOB U 1eMYJIbTUIIZIEKCOPOB KaK 3/1eMEeHTOB YCTPOMCTB Mepefaud U
npreMa uHpopMali. MynbTUIIEKCOPBI KaK LiM(POBble MHOTOMIO3ULIMOHHBIE MepeK/iroYaTeny-
KOMMYTAaTOphI. []eMy/IbTUIIEKCOPbI KaK Ce/leKTOpbI-pacrpe/ie/IiTeNd BXOJHOTO CUTHAIA,
pacllVpUTe/IN KaHaloB.

[TpuHLMN nocTpoeHus U GyHKLMOHUPOBAHUS MY/IbTUTL/IEKCOPOB U [1€éMY/IbTUIIIIEKCOPOB.
OcobeHHOCTH UCTIOTb30BaHUsI MY/IbTHIJIEKCOPOB /151 TTepeJiau MHPOpMariiy 13 MHOTUX KaHaJIOB B
OJIUH B TI0C/Ie/[OBaTeIbHOM Ko/ie 1 Tipeo0Opa30oBaHus Mapasuie/ibHOTO KOJla B TIOC/Ie/J0BaTeTbHBIMN.
MynbTHIJIEKCOPHOE U AeMY/IbTUTIEKCOPHOe AiepeBo. Tabsuiia MCTUHHOCTH Mpoljecca
(YHKL[MOHUPOBaHUS MYJIbTUILJIEKCOPOB U 1eMY/IbTUIIIEKCOPOB. [IpuMeHeHre My/IbTUTI/IEKCOPOB U
JleMyJIbTUIUIEKCOPOB KaK KOMMYTaTOpPOB KaHasloB. [1oHATHe 0 ceneKTopax-MyJ/IbTUIIIEKCOpax.
YcioBHOe rpaduyeckoe 0603HaueHHe MYJIbTH-TIZIEKCOPOB U JIEMY/IbTUTIIIEKCOPOB

B ToM umnc/ie, 1a00PaTOPHBIX PadoOT

JIaGoparTopHas padota Ne 5. VcciiemoBanue GyHKIIMOHA/IBHBIX CXeM MYJIbTUII/IEKCOPOB U
JleMYJIbTUIIEKCOPOB.

CamocrosiTesibHasi padora

[MoaroroBka K mabopatopHoMy 3aHsATHIO Nel

OK1, OK2,
IIK1.1. IIK
1.2
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Tema 4.4.
KoMOMHaOHHEBIE
JBOHYHBIE
CyMMaTophbl

CopepxaHue yueOHOro Marepuasia

HasHaueHue U KnaccuduKalyss KOMOMHAIMOHHBIX CyMMaTopoB. ITocTpoeHre MeTO/IOM CHHTe3a U
ycoBusi QyHKLIMOHUPOBAHUS OTHOPA3PsAHOT0 KOMOMHAIIMOHHOTO TIoycyMMaTopa. Tabmia
WCTUHHOCTH TIpoliecca (pyHKI[MOHUPOBaHUs KOMOWHAIIMOHHOTO cyMMmaTtopa. [loctpoeHue u paborta
TIOJTHOTO OJJHOPAa3psiHOro KOMOWHALIMOHHOTO CyMMaTopa.

MHoropaspsiiHble CyMMaTOpPbI [10C/1e[,0BaTe/IbHOrO U Mapaslie/lbHOrO 1eHCTBUS C 3aTIOMUHaHUeM
repeHoca, rocjaeoBaTe/IbHbIM CKBO3HBIM [1ePeHOCOM, apajule/IbHbIM U TPYNIIOBBIM [IePeHOCOM.
Crioco6bI MoBbIIIeHHs1 ObICTPO/IMCTBYS Mapasiie/bHbIX CyMMaTopoB. HakariuBatoriye ABOMUHbIe
cymmaTopsl. [JecatruHble cyMMaTopel. KackagHoe coejiHeHre CyMMaTOpOB. Y CJIOBHOE
rpaduueckoe 0603HaueHHe CyMMaTopoB. AHa/M3 GYHKLMOHATBHBIX CXeM CYMMAaTOpOB

B ToM unciie, 1a00paTOPHBIX pabdoT

JIabopaTopHasi pabota Ne 6. lcciiefioBanre GyHKI[MOHATBLHBIX CXeM CYyMMAaTOPOB.

Tema 4.5. Iluppossbie
KOMIIapaTopbI

CopepixaHue yueOHOro Marepuasia

Ha3HaueHue 1 kaccuukanys udpoBbIX KOMIIaPaTOPOB — CXeM cpaBHeHuUs1. OCHOBHbBIE OTIepaLiuu
TMOpa3psiIHOTO CPAaBHEHUS IBYX CPaBHUBAEMbBIX ABOMUHBIX YHCE/T Ha OCHOBE aareOpbl JIOTUKU.
[TpUHLIMTIBI paBEHCTBA U HEPABEHCTBA JBOUYHBIX Urces1. [IpUHLIUM MOCTPOEHUs U TIPOLIeCC
(bYHKLMOHMPOBaHUS 0JHOPa3psifHOTO Komraparopa. IlocTpoeHne 1 paboTa MHOTOpa3psifHOTO
KomriapaTopa. Tabuija UICTUHHOCTH (DYHKLMOHUPOBaHUsI Komriapatopa. CriocoObl HapaluBaHust
pa3psiiHOCTH KoMIiapaTopoB. KackaziHbie cxeMbl KOMITapaTOPOB. Y CJIOBHOe rpaduueckoe
o603HayeHe KOMITapaTOpOB

OK1, OK2,
[IK1.1. IIK
1.2

OK1, OK2,
MK1.1. TIK
1.2

Pa3zgen 5. [{ludposbie 3anoMuHaKOIMeE YCTPOHCTBA

Tema 5.1.
Knaccuduxkanus u
napamMeTphbl
3aMoMHHAIIIUX
YCTPOMCTB

Copep)xaHue yue0OHOro Marepuasia

OO0111ast XxapaKTepyCTHKa U Ha3HaueHHe [U(POBBIX 3alIOMUHAIOLIUX YCTPOoicTB. Knaccubukaiys u
rapaMeTphbl IU(PPOBBIX 3aIIOMHHAIOIIUX YCTPOUCTB 110 (hU3UUeCKUM TIPHUHIIUIAM pabOoThl, 110
TeXHOJIOTUM U3rOTOBJIeHUS], CTI0CO0y M300pa’keHust umuces, Criocoby 3aroMUHaHKs HH(OPMALUH, TI0
KPaTHOCTU CUMThIBaHUSA. MeTozbl pa3MeliieHus nHdopMaluu (agpecHast 1 6e3azspecHas). Vlepapxust
(cTpykTypa) 3anomuHatoimx ycrpoiicts (0O3Y, I13Y, II13Y). OcHOBHbIE XapaKTepHUCTUKA
3arOMUHAIOIIUX YCTPOUCTB: eMKOCTh, OBICTPO/IeHICTBHE, HA/IEXKHOCTb U 3KOHOMHUYHOCTD. IToHsITHE O
CBepxorepaTUBHOM 3arioMuHaroieM ycrpoiictBe (CO3Y). Opranu3sanus 6e3aapecHoi u
BUPTYabHOU NaMsTH (Mara3vHHasi, CTeKOBasl, aCCOLIMaTHBHAs1, HeIIOCpeICTBeHHAs U MPSMO

aZipecariyin)

OK1, OK2,
[IK1.1.

Tema 5.2.
OnepaTruBHBIE
3alOMMHaKIHe

Copep)xaHHe yueOHOro MmaTepuasa

Ha3HaueHue, IPUHIIUIT TTIOCTPOEHUSI U PeXXUMBI PabOThI OTIepaTUBHO-3alIOMHHAOIIEr0 YCTPOHUCTBA
(O3Y) — 3anuch, xpaHeHHe U uyTeHUe WH(MOPMaLIMY B yieMeHTax ramsatyd O3Y. Opranusaius

OK1, OK2,
MK1.1. TIK
1.2
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ycTpoiicTBa

namaty B O3Y. ITocTtpoeHue cxeM 3alIOMUHAIOIIMX 3/IEMEHTOB JUHAMUYeCKUX U ctaTnyeckux O3Y.
CtpykTypa Matpul] HakonuTesel nHdopmaluu O3Y. Cxembl OnepaTUBHBIX 3alIOMUHAROIIUX
ycTporcTB Ha ocHOBe TTJI-ctpykTypsl U M/ II-CTPYKTYpBI C OJHOKOOPAUHATHOU U
JBYXKOOp/IMHATHOM BhIOOPKOM. CTatiueckrie O3Y (perucTpoBbie, MaTpUUHbIe, (aii/ioBbIe,
riopaspsiiHele, 6aiitoBele). uHamuyeckre O3Y. CxemoTexHrka O3Y Ha 0TeueCTBeHHBIX
MHKpOCXeMaX. Y CJIOBHOe rpaduueckoe 0003HaueHHe OrepaTUBHO-3alIOMUHAOIIEr0 YCTPOHCTBA

Tema 5.3.
ITocTossHHDBIE
3alOMHHAIOIHe
yCTpONCTBa

CopepxaHue yueOHOro Marepuasia

Ha3sHaueHue 1 KnaccuuKalus TMOCTOSIHHBIX 3arioMUHaroLuXx ycrpoiict (I13Y). OnemenTHas 6a3a u
OpraHu3aLys MOCTOSHHBIX 3alIOMUHAIOIIMX YCTPOUCTB. IToCTOsIHHBIE 3arTOMUHAOIIMe yCTPOUCTBA
MaCOYHOI'0 TUIIa U IporpaMMupyemble rosib3oBareseM. Ilocrpoenue 113Y pa3ninuHbIX BUOB.
[TpyHLMI IporpaMMUpoBaHus nosb3oBaTesieM [13Y (3/1eKTpUuecKUM CUTHAZIOM U MaCKUPOBaHUEM).
OcobeHHOCTH MOCTPOEHHSI TePENPOrPaMMHPYEMbIX TIOCTOSTHHBIX 3aITOMHUHAIOIIMX YCTPOHCTB
(TITI3Y). Cxema III13Y ¢ MHOrOKpaTHBIM 3/1eKTPUUYECKUM TepernporpammupoBanuem. II13Y c
yAbTpadHo/IeTOBBIM CTHPAHHEM U 3JIEKTPUUeCKOH 3aIHCchio. Y ClI0BHOe rpadrueckoe 0603HaueHne
TIOCTOSIHHBIX 3alIOMMHAOLINX YCTPOMCTB

OK1, OK2,
[IK1.1. IIK
1.2

Pa3pgen 6. AHasoro-mju

POBbIe U umbpo-al-lanoronble HPEOGPaBOBaTEJII/I I/IH(I)OpMaI.[l/II/I

10

Tema 6.1. ITudpo-
aHAJ/IOrOBbIe
npeodpa3oBaTe/n
(ITIAII) koga B
HamnpsDKeHHe

Copep)xaHue yueGHOro MaTepuasia

Ha3HaueHHe 1 OCHOBHBIE ITapaMeTphl 1H(po-aHaIoroBbIX rpeodpa3zoBareseit (LJAIT). MeTozabl
nipeoOpa3oBaHusi KOZIa B aHA/IOTOBbIN curHaa. OCHOBHBIE CXeMHBbIe PelIeHHst TOCTPOeHUs UQpo-
aHaJIOTOBBIX TIpeoOpa3oBaresneii: [JAII ¢ mpeL3MOHHBIMUA Pe3UCTOPHBIMUA MaTPULIAMH U
6e3MaTpuunble. [TocTpoenue 1 puHOMI paboThl cxembl LIAIT ¢ IperM3OHHBIMU Pe3UCTOPHBIMU
Matpuiamu (LIAIT c BeCOBbIMM [JBOMUHO-B3BeLLIEHHBIMU COTIPOTHB/IEHUSIMU) U HA OCHOBE MaTpULb
R-2R ¢ cymmupoBaHueM TOKOB. CxeMOTeXHHUUeCKHe PUHLIUIIBI {1 PO-aHaIOr OBbIX
nipeobpa3oBaresieii ¥ UX MOCTPOEHHE Ha 37IEKTPOHHBIX K/t0uaX. Y CJIOBHOe rpaduueckoe
0003HayeHue 11MhPo-aHaIOTOBLIX ITpeoOpa3oBarTesei

B ToM uuc/ie, 1a60paTOPHBIX PadoT

JIaGopartopHas padota Ne 7. VicciieoBanue GyHKIIMOHA/IBLHBIX CXeM LU PO-aHATOTOBBIX
ripeoOpasoBaresein»

OK1, OK2,
ITIK1.1. IIK
1.2

CamocTosiTe/IbHasA pa60Ta

IToaroToBka K 1a60paTopHOMY 3aHATHIO No7

Tema 6.2. Anasoro-
nu¢poBbIe
npeoOpa3oBare/nn
(ALIIT) undopmanuu

Copep)xaHue yue0OHOro Marepuasia

Ha3HaueHue 1 OCHOBHbIE TTapaMeTphl aHaI0TO-LU(POBLIX npeobpa3oBaTesneii (ALIIT). ITpunimmn
aHarnoro-LudpoBoro npeobpaszoBanus HHGopMalyu. [ToHATHe 0 AMCKpeTH3alK, KBAHTOBaHUN U
KO/IMPOBAHUH HeTIPepPBIBHBIX CUTHA/IOB. MeTozibl TpeoOpa30BaHus aHA/IOTOBOTO CHTHAjIA B KO/,

OK1, OK2,
IIK1.1. IIK
1.2
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[TpuHLMI TOCTPOeHKs aHaIoro-I(POBBIX NTpeoOpa3oBaTesieil CUTHA/IOB TI0 MeTOJjaM CTYTIeHYaToro
U 110CJ1e/I0BaTe/TbHOTO MPUOJIVKEHUsT OTIOPHOTO HaIpPsDKEHUs M C Tapasiie/ibHbIM MTpeoOpa3oBaHUeM.
[Tpeo6pa3oBaresns yria MoBopoTa B ABOMUHBIN KoA. [TociefoBarensHbie ALITT ¢ e JMHUYHBIM U C
JTBOMYHO-B3BeIIeHHbIM NPUO/IFKeHeM. Y CJIOBHOe rpaduueckoe 0003HaueHre aHaIoro-Iu(poBBIX
ripeoOpasoBaresen

B ToM unc/ie, 1a00paTOpPHBIX padoT 2
JIaGoparTopHas padota Ne 8. VcciiefoBanue hyHKIMOHA/IBHBIX CXEM aHAIOTO-1U(MPOBbIE
nipeobpa3oBaresneii»
Pa3pen 7. Muxkponpoieccopsl 1 MUKPONPOLIeCCOPHBIE YCTPONCTBA 5
Tema 7.1. O61ue Copep)xaHue yueOHOro Marepuasia 1 OK1, OK2,
CBeleHn4 0 OcHOBHbIe oTpe/iesieHus U TIOHSITUSI 0 MUKPOIIpolieccopax Kak rpruMepax LiM(poBOro aBToMmara. [K1.1. TIK
MHUKponponeccopax v | HasyaueHue, kK1acCU(UKALIUS U TUTIOBasi CTPYKTypa MUKpompoiieccopa. [IBa moAxo/a K MoCcTpOeHUI0 1.2
MHUKPONPOUECCOPHBIX | 1poijecCOpOB: MPUHLIUITBEI CXeMHOM JIOTMKH M IPOrPaMMUPYyeMoii IoTUKH. CIiocoObl OpraHu3aliiu
CHcTeMax yTipaBJ/ieHUs BBIYUCIUTENbHBIM NporieccoM. Knaccrdukarysi MUKpOIIpOLeCCOPHBIX CPe/ICTB.
[Tokosienust MUKporipoiieccopoB. ObacTu IpUMeHeHNst MUKPOTIPOLIeCCOPOB ¥ MUKPOOBM.
Tema 7.2. Cojep)xaHue yueOHOro MmaTepuasia 1
Muxkponpouneccopssie | OHOKpUCTalbHbIe MUKPOTpoLieccopbl. CTPYKTYPHasi CXeMa U apXUTEeKTYPHOe MOCTpoeHHe OK1, OK2,
yCTpOMCTBa O/IHOKPMCTa/IbHOr0 MUKporipoLjeccopa. CocTas, Ha3HaUeHVe Y IPUHLIUIBI B3aUMOCBSI3U OCHOBHBIX IIK1.1. IIK
6JI0KOB B CTPYKTYPHOM cxeMe MHUKporipolieccopa. HazHaueHHe OCHOBHBIX CUTHA/IOB U BbIBO/IOB. 1.2
B3anmMogeiicTBre yCTPOMCTB MUKPOIIPOLIeCCOpa MPY BBINOTHEHMY KOMaH/| yrnipasyeHus. KomaHabl
MUKporporieccopa. OcobeHHOCTH peanu3aliid KOMaH/ repejjaud yripaBsieHusi. OpraHu3alys amsiTy
MHKPOTPOLIeCcCOPOB. MalllMHHbIe TaKThl U LIMKJ/IbI (BpeMeHHasl iuarpaMmma LIUKJ/IOB).
CamocrosiTesibHasi padora 3
CamocCTosSITeTbHO U3YUYHTh TeMY, HanrcaTh KOHCIEKT. O030p OHOKPHCTATbHBIX OK1, OK2,
MHKDPOKOHTpOJI1IepoB. MH(popmarysa cocTosiHus. 3anyck MUKporipolieccopa. CoCTOsIHUS 3axBaTa, [IK1.1. TIK
TipepbIBaHus, OCTaHOBA. [loHATHE 0 TporpaMMHOM obecriedeHUH. Posib MUKPOIIPOIieCCOPHOM 1.2
TeXHUKU TPU CO3[jaHUM crcTeM 00paboTKu JaHHbIX. [lepcrieKTUBbI pa3BUTHS U UCTIOb30BaHUs
MUKPOIIPOLIECCOPHBIX CPefiCTB
ITpome)xyTouHas aTTecTanus — 3K3amMeH B 3 ceMecTp 18
Bcero 102

[l71s1 XapaKTepUCTUKK YPOBHSI OCBOEHMsI yueOHOTO MaTepraia UCIIO/b3YIOTCS Cieyromye 0603HaueHus:
1. -03HaKOMUTe/BHBIN (y3HAaBaHUE paHee W3yUYeHHBIX 00BEKTOB, CBOWUCTB);
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2. - PETpPOAYKTUBHBIN (BBITIOJTHEHHUE [IeSITe/TbHOCTH 10 00pas3ily, MHCTPYKLMH WM T10]], PyKOBOZACTBOM)
3.- IPOAYKTUBHBIM (TIJTAHUPOBAaHUE W CAMOCTOSITE/IbHOE BBITTOJIHEHHE IeATeTbHOCTH, pellleHre Mpo0/IeMHbIX 3a/iau)
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3. YCJIOBUS PEAJIU3AIIIU ITPOT'PAMMBI YUYEBHOM
JUCHUIIJIMHBbI
3.1 TpeGoBaHusi K MUHMMA/IbHOMY MaTepUATbHO-TeXHUYECKOMY 00eCreyeHUI0

YuebOHasi AUCLUIVIMHA pean3yeTcs B jaboparopun «LIudpoBas cxeMOTeXHUKa».

Ob6opyznoBaHue yueOHOro KabrHeTa:

Pabourie MecTa 1o Ko/MuecTBy 00yuaromxcs (CTom, CTy);

O6opyoBaHHOe pabouee MeCTO TIpero/jaBaresis;

MeTtonueckoe obecrieueHre AUCIUTUIVHBI;

Pa3paTtouHblii MaTepuai Jjisl CTYJ€HTOB 10 JUCLIUILIUHE;

Komriiekc MeToAnueCcKux yKasaHul /il CTyJeHTOB-3a0UYHUKOB;

HarnssgHabie mocoowust.

IInakatoi;

CTeH/IbI [/l BBITTOTHeHUs1 mabopaTtopHbix paboT: creHy tunma SVICOCHP.001 PO
(1068);

cteH Tuna OMBUCP.001 PO (1097); 17J1-03.

V3mepuTe/ibHbIe TPUOOPHI:

O/THOJ/TyueBble 3/IeKTPOHHbIE OCIIU/IOTpadbl U MYJIbTUMETPbI;

['eHepaTOp rapMOHHUYECKUX KOebaHuUii;

KoMI1/1eKT MOHTa)KHBIX UHCTPYMEHTOB (Habop OTBEPTOK, IIJIOCKOTYO11bI, 00KOpe3bl,
Nasi/TbHUK C TIPUHA/JIe)KHOCTSIMHU /1J1s1 TIaliK|, MUHIIeThI, U3MepHUTeIbHbIE IITYIIbI);

Habopbl 2/IeMEHTOB U OWIO/IIpHbIe U TIOJIeBble TPaH3WCTOPBI, TUPUCTOPHI,
KOMIIOHEHTOB: TIOJTYTIPOBOJAHUKOBBIX TMPUOOPOB (AMOABI, OITOMaphl, I[MGpOBbIe U
aHa/IOroBble MUKDPOCXEMbl), PEe3UCTOpPbI (IMOCTOSTHHbIe W TepeMeHHble), KOHJeHCaTOPbI
(mocTosiHHBIE W TIepeMeHHble), MasiorabapuTHbIe  ApOCCeNd, MasiorabapuTHBIe
TpaHchopMaTopkl (MMITy/IbCHBIE, COT/IAaCYHOIIIMe, MOBLIIIAIOIIIe, TIOHWKaoI1e) U [Ip.

JIOKa/ibHasi CeTh C BbIX0/IOM B Internet;

JU1L[eH3HO0HHas1 orepaljioHHast cucteMa Windows 7;

nuLieH3uoHHas mporpamma Microsoft Office2013;

NMULeH3WOHHAasl aHTUBUPYCHasi mporpamMma Dr Web;

nvLeH3noHHas rporpamma FineReader 7.0

TexHUUecKue cpe/iCTBa 00yUueHUsI:

KOMITbIOTEPBI TI0 KOJIMUECTBY 00yUaroImuxcs

reprdepuiiHbie YCTPOMCTBa (CKaHep, MPUHTED);

MYJIbTUMEJUUHBIN TTPOEKTOP;

MepCOHA/IbHBIN KOMITBbIOTED, MeTas/IONIaCTUKOBAasI 0CKa.

IIpu wu3ydYeHHW [UCHUIUVIMHBI B (¢opmare 3/1eKTPOHHOT0 OOyUYeHHSA C
ucnosb3osanuem OT: IIpenyHuBepcapuym
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3.2. MudopmaiuoHHoe obecrieyeHre peasi3andy MPorpaMmbl

I171s1 peasM3aliii IpOrpaMMbl OMO/IMOTeuHBIH (POH/ 00pa3oBaTe/bHON OpraHHU3aLH
MMeeT TeyaTHble W/WIW 3/IeKTPOHHbIe 0Opa3oBaTe/bHble U WH(MOPMAIMOHHBIE PeCypChl,
HCTI0/Th3yeMble B 00pa3oBaTe/IbHOM IIpoliecce.

IlepeueHb peKOMEHYeMbIX YUE€OHBIX U3JaHUM, JOMO/THUTE/THHOMH TUTEPATYPHI
VIHTepHeT-pecypcoB, 0a3bl JaHHBIX 0M0/IMoTeYHOro (hoHAA:

3.2.1.0cHOBHbIE HCTOUHUKH:

OcHoBHas /iMTeparypa
1. ®pomoB B.A. IludpoBas cxemorexHuka: Yactb 1.0OcHoBBI 1HdpOBOL

CXeMOTeXHUKU: yueOHUK: B 4 u. — M.: ®I'BY [IIO0 «YuebHO-MeTOAUUECKUNA LIEHTD 10
o0pa30BaHUIO Ha »KeJIe3HOZOPOXKHOM TpaHcmopTe», 2020.- 292c. ISBN  978-5-907206-
18-2 — TeKcT: 2/1eKTPOHHBIM // IneKTpoHHO-0MboTeuHast cuctema Y ML XKAT [caiir].
—URL: http://umczdt.ru/books/41/242200. — Pexxum pgoctyna: Ob «YML] XXT», no
T1apoJIto

2. ®ponos B.A. lludpoas cxemoTexHuka. Yacts 2.I1peacraBieHve nHGopmalyy B
I[UGPOBLIX YCTPOMCTBAX : yueOHUK: B 4 u. — M.: ®I'BY [II10 «YuebHO-MeTOJHUUeCKHUM
I[eHTP 110 00pa30BaHUIO Ha >KeJIe3HOAOPOKHOM TpaHcropTte», 2020. -400c. ISBN 978-5-
907206-19-9— TeKcT: 371eKTpPOHHbIN // D/1eKTpOHHO-0ubmoTeuHas cucrema Y ML XKAT
[caiit].—URL: http://umczdt.ru/books/41/242201/. — Pexxum goctyna: 3b « YML XKIT»,
T10 MapoJIto

3. ®posioB B.A. Lludposas cxemoTexHuka. Hacts 3. ApudmeTHuecKo- Toruueckre
OCHOBBILIM(POBON CXeMOTeXHUKHU: yueOHMK: B 4 u. — M.: ®I'BY [AIIO «YuebHo
MEeTOJMUeCKHM IIeHTP M0 00pa30BaHHWIO Ha >KeIe3HOZOPOXKHOM TpaHcropTe», 2020.-

600c. ISBN978-5-907206-20-5 — TekcT: 51eKTPOHHBIM // DIE€KTPOHHO-
oubmoreunas cucrema Y ML XKT [caiit].—URL: http://umczdt.ru/books/41/242202. —
Pexxum gocrtymna: 3b «YMI XK T», o maposto

4. ®ponoB B.A. Iludpoas cxemorexHuka. Yacte 4. Llugposble ycTporcTBa
00paboTku uHbopMaluu: yuebHuk: B 4 u. — M.: ®T'BY IO «YuebHO-MeTOAMUECKUMA
I[eHTP 110 00pa30BaHUIO Ha >KeIe3HOJOPOXKHOM TpaHcropTe», 2020. -516c. ISBN 978-5-
907206-21-2 — TeKCT: 371eKTPOHHbIY // NeKTPOHHO-0uboTeuHast cuctema Y ML XK T
[caiit].—URL: http://umczdt.ru/books/41/242204. — Pexxum foctyna: b « YMIL XK T»,
T10 MapoJIto

Jlono/IHUTe/IbHAA TUTepaTypa

1. bakiieea FO. B. CxeMoTexHuKa [IU(PPOBLIX YCTPOUCTB: yuebHoe nmocobue / FO. B.
bakiieeBa. — Cankr-IletepOypr: ['YAII, 2020. — 113 c. — ISBN 978-5-8088-1542-1. —
TekcT: 3nekTpoHHBIM // JlaHb: 371eKTPOHHO-OMO/MMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/216512. — Pesxum goctymna: ObC «JlaHb», 110 maposo

17



2. MacnoB A.A. I1pakTuKyM 110 1[1(pOBOM cxeMoTexHUKe B nporpamMe Electronics
Workbench 5.12 : npaktukym / A. A. MacnoB. — Mocksa: YMIL] KT, 2023. — 148 c. —
978-5-907479-64-7. — Tekcr : 3nekTpoHHbIH // YMII XKT : snekrponHast bubamoreka. —

URL: https://umczdt.ru/books/1194/280425/— Pexxum poctyna: 3Ob «YML XOT», no
1apoJIt0
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4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHUS YUYUEBHOM AUCIIUIL/INHBI

Pe3ynbTarThl 00yueHHs

Kputepun onieHKH

MeTopbl OL|eHKH

Hepeqeﬂb 3HaHHﬁ, 0CBdAHMBAE€MbIX B paMKaX AUCIUII/IMHbI:

- BU/IOB UH(OpMaLIUU U
Criocob0B ee Mpe/iCTaB/IeHuUs
B OBM.

- aITOPUTMOB
(yHKI[OHUPOBaHUS
1[1(POBOI CXeMOTEeXHUKH.

- 00yYarOIIUIACS TIePeUrCIsieT
BUZIbI MTH(OPMALUK 1 CTIOCOOBI ee
npencrasyieHys B OBM;

- BOCIIPOM3BOJUT T OPUTMBbI
(GyHKLMOHMPOBaHUS LM(POBOH
CXeMOTEeXHUKHU.

pas3/UuHbIe BU/bI OMIPOCa,
pellieHue 3a/ay,
TeCTUPOBaHUE

Hepeqenb 3HaHHﬁ, 0CBdHBdE€MBbIX B paMKaX AUCIUII/IMHbI:

- KCII0/Ib30BaTh TUIIOBbIE
Cpe/iCTBa BBIUMC/TUTETbHOM
TEXHWKH U MPOrPaMMHOI0
obecrieueHus.

- TIPOBO/IUTH KOHTPOJIb U
aHasM3 Tpotiecca
(byHKIIMOHUPOBAHUS
11(POBBIX
CXeMOTeXHUYeCKUX
YCTPOMCTB MO
(hyHKIMOHA/TBHBIM CXeMaM

- 0OyuaroIumiics I6eMOHCTPUPYET
MPaKTHUECKKe HaBbIKH
WCII0/Tb30BAHUS THUTIOBBIX CPEZICTB
BBIUMC/TUTE/THON TeXHUKH U
MIPOTPaMMHOTO 0becrieueHus;

- aHa/IM3UPYeT U KOHTPOIUPYeT
npoLieccyHKIIMOHUPOBAaHHS
1IM(POBBIX CXEMOTEXHUUECKUX
YCTPOMCTB M0 (PYHKLIMOHATbHBIM
cxemam.

9KCIIepTHOe HabmoIeHne U
OLleHKa Ha /1abopaTOPHBIX U
MPAaKTUUECKHUX 3aHATHSIX

5.JIEPEUEHbD UCIIOJ/IB3YEMbBIX METOJOB OBYUEHUSA

5.1. INaccuBHBIE: /TeKIUH, Oecefibl, OMPOCH], CAMOCTOSTe/NbHAass paboTa, TEeCTbI, METO[
WITIOCTPALAA U MeTOJ, IEeMOHCTPAL[UN

5.2. AKTUBHble W HWHTepaKTHBHbIe: oOpa3oBaresbHbie BUA€ODUIbMbI, WHTEPAKTUBHbIE

WI'DBI, TBOPYECKHE 3a/ldaHHA.
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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).

