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

Pabouasi mporpamma yueOHoi muciurumbabl OI1.08 IludpoBas cxeMoTexHHKa
SIBJIIETCSI UaCTbI0 OCHOBHOM 0OOpa3oBaTe/bHOW TPOrpamMMbl - TIPOrPAMMbI TTOATOTOBKHU
crieliuanucToB cpefHero 3BeHa (manee — OOII-TITICC3) B cootBetcTBUM ¢ PT'OC ass
crietpanibHOCcT  27.02.03  ABTOMaTtMkKa UM TejleMexaHMKa Ha  TPaHCIIOpTe
(>KeJ1Ie3HOLOPOXKHOM TPAHCIIOPTE).

IMTpu peamu3anyu  pabodeid TporpaMMbl MOTYT HCIIOJb30BaThCS  Pa3/IdUYHbIe
oOpa3oBaresibHble TEXHOJIOTHH, B TOM UHC/Ie [JUCTAaHIJMOHHBIE oOpa3oBaTe/bHbIE
TeXHOJIOTYH, 3IEKTPOHHOE 00yueHHe.

Pabouasi miporpaMMa y4eOHOM [AWCLMIIIMHBI MOXXeT OBITb WCIIOMb30BaHa B

npoecCUOHAILHOM  TO/ITOTOBKe, TepernoAroTOBKe W TOBBIIIEHUM KBaiudUKaIuU
pabouux 110 rpodeccusm:

ONeKTPOMOHTeD MO0 OOCTY)KMBaHWI0O W PEMOHTY YCTPOMCTB CUTHa/IU3alluu,
1[eHTpau3alii U 0JI0KUPOBKY;

ONeKTPOMOHTaKHUK T10 CUTHA/IA3aLUH, 1[eHTpaIu3al[ii U 0JI0KUPOBKE.

1.2 MecTo yueOHO# AucHUIUIHHBI B cTpyKType OOII-TITICC3:
YuebHast pgucturuiiHa OI1.08 [udpoBas cxemMoTeXHHWKa SIBASETCS YaCThIO

ob1rerrpodeccroHaILHOTO 1[MK/Ia OCHOBHOM 00pa3oBarebHO# rporpammbl OOIT-TITICC3
B cooTBeTCcTBUU ¢ PI'OC no crieruansHocTH CITO 27.02.03 ABTOMAaTHKa U TeleMexaHuKa
Ha TpaHcTopTe (>kee3HOA0POKHOM TPAHCIIOpTe).

1.3 IlnanupyemMble pe3y/IbTaTbl 0CBOCHHS YUeOHOU AU CIUII/THHBI:

1.3.1B pe3ynbTaTe 0CBOeHHsT yueOHOM AUCIUITMHBI 00yJaroIuics JO/DKeH

yMeTh:

— WCIIO/Ib30BaTh TUIOBBIE CPE/ICTBA BBIUMC/IWTE/TLHOW TEXHUKU W MPOTrPaMMHOIO
obecrieueHusI;

— MIPOBOJUTbH KOHTPOJ/Ib M aHa/IU3 npolecca (yHKLMOHUPOBaHUS LIU(POBBIX
CXeMOTeXHUYeCKUX YCTPOUCTB MO (DYHKLIMOHATBLHBIM CXeMaM.

3HATh:

— BU/BI MH(OPMAIUY 1 CTIOCOORI ee TIpeficTaBieHys B OBM;

— aJropuT™Mbl (DYHKLIMOHHUPOBaHUS LIU(POBOUM CXeMOTEXHUKHU.

1.3.2 B pe3ynbTaTe OCBOeHHsI YueOHOW [JUCIUIUIMHBI OOYYarOIIUNACA IO/KeH
chopMUpOBATh Cre/lytoliie KOMITeTeHIIUHU:

- o0wMe:

OK.01 Beibupath crioco0bl pelieHHSI 3aZiau TPoheCcCHOHATBLHOU esTe/TbHOCTU
TIPUMEHUTEBHO K pa3/IMuyHbIM KOHTEKCTaM

OK.02 HNcrosib30BaTh COBPeMeHHbIe Cpe/iCTBa MOUCKA, aHa/vM3a U WHTepripeTaLuu
vHbopMaluu U WMHGOPMAlLIMOHHbIE  TEXHOJIOTUM  [Ji1  BBIMIOJIHEHUs  3ajay
npochecCUoHaTbHON JesiTe/IbHOCTH;

- npodeccoHa/NbHbIE:



[TK1.1 Axanmu3upoBaTh pabOTy CTaHIJMOHHBIX, TIEPETOHHBIX, MUKPOIIPOLIeCCOPHBIX
Y JUarHOCTUYECKUX CUCTeM aBTOMAaTHKU 10 NPUHLUITUAIBHBIM CXemMaM



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

Ounasn ¢opma o0yueHust

Buj yueOHO# padoThI

O0beM uacoB

MakcuMasibHasi yueOHasi Harpy3ka (Bcero) 83
Oo0s3aTennbHasA ayAUTOPHasA yyeOHasi Harpy3ka (Bcero) 69
B TOM UHCJIE:

JIEKITUN 41
IIpakTUUeCcKue 3aHATUSA 12
nabopaTopHble 3aHATHUS 16
CamocrosTesibHasi pabora odyuaromerocs (Bcero) 2
B TOM UUCJI€:

paboTa c TeKCToM 2
ITpomesicymounass ammecmayus 6 ¢popme 3K3ameHa (4 cemecmp) 12




2.2. TeMaTH4eCKHU# IJIaH U Ccofiep>KaHHe y4eOHOM JUCLUIIMHBI

HaumeHoBaHMe CopepxaHue yueOHOro marepuasa i ()opmMbl OPraHM3aI[U4 AesATeTbHOCTH O0bem B
YpoBeHb ocBoOeHUs
pa3fenoB ¥ TeM o0yuarommxcs yacax
1 2 3 4

Pa3jen 1. Apupmernueckre 0CHOBbI LI(PPOBOH CXeMOTeXHUKHU 10
Tema 1.1. ®opmbl Cojiep)xaHue yuye0HOro Mmarepuasa 6 2
npeACTaB/IeHUA 3asauu U CTPYKTypa AUCLMILIMHBL. CofepykaHue TeM AUCLUIVIMHBL. 3JHayeHue 2 OK 01, OK 02,
YHCI0BOM MH(OPMALMH | JVCLUIIMHBI HA COBDEMEHHOM 3Tarie pa3BUTHS 00II|eCTBa U B CUCTEME MOITOTOBKH K 1.1
B U(POBBIX CHeLMaIMCTOB 10 aBTOMaTHKe U TejleMeXaHHKe Ha JKeJIe3HOZ0POKHOM TPaHCIIopTe.
yCTpoicTBax 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

3anucH JBOUYHBIX ynces. @OpMbl Mpe/icTaB/ieHUs yices C (UKCUPOBAaHHOM 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

B ToM uncie, NpaKTHYECKHUX 3aHATHH 4

IIpakTnueckoe 3aHaTHe Ne 1. KogrpoBaHue 1[e/bIX, APOOHBIX ¥ CMEIIaHHBIX UKCesT B 2

Pa3IUYHBIX CUCTEMax CUMC/IEHUSI.

IIpakTHueckoe 3ansaTre Ne 2. KoaupoBaHue MOJIOKUATETBHBIX U OTPULIATE/IbHBIX 2

JBOUYHBIX YKCEJT B PSIMOM, 0OpaTHOM, /IOTIOJTHUTETEHOM U MOAUMHUIIMPOBAaHHOM KO/IaX

CO 3HAKOBBIM M 0e3 3HAKOBOTO pa3psijia»
Tema 1.2. Cojep>kaHde yueOHOro MaTepuasa 2 2
Apudmernueckue OcobeHHOCTH BBITIONTHEHNST apU(MeTHUeCKUX OTepaliiii C MHOTOPa3PsAHbIMU IBOMUHBIMU 2 OK 01, OK 02,
ornepanmu KO/IMPOBaHHBIMY UKC/IaMU (C/I0KeHHe, BbIYUTaHUe, YMHOKEHHE U Jle/leHre) CO 3HAaKOBBIM K 1.1
KO/JUPOBAaHHBIMHU 1 6e3 3HaKOBOT'O pa3psija.
YK CIaMHU [IpaBusia ¥ nocne0BaTebHOCTD BBITIOJIHEHUS apU(PMeTHUUeCKUX OnepaLyi ¢

KO/IMPOBaHHbIMU [IBOUUHBIMU UMC/IaMU C ((MKCUPOBAaHHOM U T/IaBarolleld 3ansiTol B
NpsIMOM, 00paTHOM, /IOTIOTHATE/ILHOM M MOAU(MULIMPOBAHHOM KO/Ie CO 3HaKOBbIM U 06e3
3HaKOBOro pa3psza. CnoxkeHre U BbIUMTaHNWe KOJMPOBaHHbIX JBOUYHO-/I€CITUYHBIX
Yrcesl CO 3HaKOBBIM U 6e3 3HaKOBOTO paspsijia




B Tom Yncie, IpaKTHYeCKHX 3aHATHHI

ITpakTnueckoe 3ausaTHe Ne 3. BrirnosHeHre aprdMeTHUeCKUX orepaLyii ¢
MHOTropaspsiiHbIMY IBOMYHBIMY KOJUPOBaHHBIMU UKC/IaMU CO 3HAKOBBIM U 6e3
3HAKOBOI'0O paspsja.

Pa3pgen 2. Jlornueckue 0CHOBBI HU(POBOI CXeMOTeXHUKHU

Tema 2.1.
DyHKIMOHA/IbHAasA
JIOTUKH

CopepkaHue y4eOHOro MaTepUasa

dusuyeckoe Npe/CcTaBIeHNe JTJOTMUeCKUX 3HaUeHU BOMUHBIX UKCes 3/1eKTPUUeCKUMHU
curdanamu. [ToHsiTHe 0 KOMOMHALIMOHHOW CXeMe Y LIUPpPOBOM aBTOMare. bysieBb
(mepeksrouaTesnbHbIe) (YHKIMH, NX KOJTUUECTBO U CIIOCOOBI 3a/1aHusl, Cyl[eCTBeHHbIe U
(bUKTUBHBIE TIepeMeHHbIe.

Crioco6bI TIpe/iCTaB/IeHUsT IOTUUECKUX TIepeK/TFouaTe/IbHbIX (PYHKI[HI: BbICKa3bIBaHHE
(croBecHOe ¥ MUCbMEHHOE), TabiMuHOoe (TIOHSTHE O Tab/HiaX UCTUHHOCTH) U
aHa/MTUUeCKasi 3aMmuch (3amuchk hopmyrioi). JneMeHTapHbIe (OCHOBHBIE, Oa3nCHBIe
¢yukuum U, NIV, HE) n komOuHaIoHHbIe (YHUBepCaibHbIe, 0a30BbIe) TOTUYeCKre
(yHKLMY OJHOU U ABYX MepeMeHHbIX, UX (YHKIMOHaIbHAasH 3aNUCh uepe3 IU3bIOHKLMIO,
KOHBIOHKLIMIO U UHBepcHI0. [ToHsTHe BbicKa3biBaHWs1. Orepalyy UMITIMKALWY,
9KBUBA/IEHTHOCTH M CYMMBI 110 MOZJYJIO 2, X CBOMCTBA.

TabuIIbl UICTUHHOCTH /17151 OCHOBHBIX (0a3UCHBIX) U YHUBEPCAIbHBIX (0a30BBIX)
noruveckux (yHKLuM. PeleliHO-KOHTaKTHBIN aHalor 37ileMeHTapHbIX U
KOMOWHAITMOHHBIX JIOTUYECKUX (QYHKIIUH.

[TprmMeHeHWe 3aKOHOB, TOX/IECTB U TIPAaBUJI a/IreOphl JIOTHKH /151 3aITUCH U
npeoOpa3oBaHus TIepeK/IouaTe/TbHbIX (PyHKIHMA. Y c/loBHOe rpadrueckoe 0003HaueHHe
(¥T'O) ocHOBHBIX (6a3UCHBIX) U YHUBEPCATbHBIX (0a30BbIX) JIOTHUECKUX 37IEMEHTOB [JIsi
peasM3aLuK 37ieMeHTapHbIX ¥ KOMOWHALMOHHBIX (DYHKIUH

CamocTosiTesibHasi pabora MuHUMU3a1Ms JIOTHUECKUX QDYHKIMHA

B Tom Ynciae, NpaKTHYeCKHX 3aHATHHI

N

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

2
OK 01, OK 02,
K 1.1

Tema 2.2. OCHOBBI
CHHTe3a [M(POBBIX
JIOTUYEeCKHUX YCTPOMCTB

Copep)xaHue yueGHOro MaTepuasia

ATOpUTM TIepexo/ia OT BbICKA3bIBaHUS K TaOJMUHON M PYHKLIMOHATLHON
aHa/IMTHYeCcKou (hopmMe 3amucy repekiouaTebHbIX (PyHKIMNA. OCHOBBI aHATUTUUECKOTO
U rpaduryeckoro (kKapTel KapHo) crroco60B MUHMMH3AI[UM GYHKLIMA. MeToauKa
repexo/ia OT HOpMaJIbHOM K coBepIlieHHbIM hopMaM 3arucy nepeK/touaTe/IbHbIX

2
OK 01, OK 02,
K 1.1




(bYHKLMI TIPY aHAIMTUYECKOM U rpaduueckoM criocobax.

OCHOBBI CHHTe3a U aHa/In3a KOMOMHAIIMOHHBIX JIOTUUECKUX CXeM. AJITOPUTM Tepexo/ia
OT BBICKa3bIBaHUsI K TaO/MMUHOMN U HYHKI[MOHATBHOM aHA/TMTHYeCKOW (hopMe 3armcH
riepek/rouaTesibHbIX QyHKLUH. CrierjuanbHble pasoxkeHus [1P. He nonHocTbIO
ornpegiesieHHble (yacTHele) [1D. [TocTpoeHue PyHKLMOHATBHONW CXeMbI IOTUUECKOTr0
yCTpoiicTBa MeToZioM cuHTe3a. CUHTe3 He MOJIHOCTBIO 3a/IaHHBIX JIOTUUeCKUX (PYHKIMIA.
[ToHsiTHe 0 3ampelieHHBIX U HeoTpe/ie/ieHHbIX Habopax apryMeHTOB 371eMeHTapHbBIX
¢GbyHkUMA. AHamM3 QyHKIMOHAIBHBIX CXeM JIOTUUeCKuX yCTpoicTB. HekoTopeie
0C0OEHHOCTH TIOCTPOEHHSI CXeM JIOTUYEeCKHUX yCTPOUCTB. TexHUUecKas peanu3anys —
TIOCTPOEeHUe JIOTUYeCKUX CXeM T10 Mepek/itoyarenbHbIM QyHKIMsIM. OcobeHHOCTH
TIOCTPOEHHUSI JIOTUUECKHX YCTPONCTB

B Tom quciie, IpakKTHYeCKHUX 3aHATHHI

IIpakTnueckoe 3aHaTHe Ne 5. [locTpoeHue cxeM LU(PPOBBIX JTOrMUECKUX YCTPOKCTB
METOZIOM CHHTe3a.

Tema 2.3. Iludposrbie
HHTerpasjibHbIe
MHMKPOCXeMbI

CopepxaHue yueOHOro MaTepuasa

OO6mve cBeieHus 0 IU(POBBIX UHTerpabHbIX MUKpocxeMax (LIUMC) u 061acTh ux
ripumeHeHus1. OcHoBHbIe cepun LIMMC 7151 TOCTpOeHUst JIOTMUeCKUX YCTPOUCTB.
Knaccudukarus cepuii HUMC no @yHKLMOHaIbHOMY Ha3HaueHUI0, (PU3nyecKoMy
TIPUHLUITY pab0Thl aKTUBHBIX 3JIEMEHTOB (CXeMOTeXHUUECKOe PellleHre), 3/1eKTPUYeCKUM
Y 9KCILTyaTallMOHHBIM [lapaMeTpam, BbIMOIHseMbIM (YHKLMSAM, Kaaccam (TUMaMm).
Homenknatypa v cepyy U(POBLIX UHTETPabHbIX MUKpOCXeM. KOHCTpYKTUBHOE

o opmiieHre UHTerpanbHbIX MUKpocxeM. Crctema [u)poOyKBeHHOT0 0003HaUeHHSI
cepuii IMGPOBBIX UHTETpanbHbIX MUKpocxeM. OcHoBHbIe rapameTpbl LIUMC.
CpasHuresisHble nnapameTpsl LIMMC ¢ pas3/iMyHbIMU BUAAMU CXeMOTeXHUYeCKUX
pelleHui.

OO6rast xapakKTepyCTHKa MOC/Ie0BaTeTbHbIX 1 KOMOMHAITMOHHBIX LIU(PPOBLIX
JIOTUYeCKUX yCTpoicTB Ha ocHOBe LIMMC. ®yHKIMOHA/IbHbIE CXeMbl U YC/IOBHbIE
rpaduueckue o603HaueHusi [IMMC B 3aBUCUMOCTH OT (DYHKIJMOHA/ILHOT'O Ha3HAUEHMUS.
Ocob6enHoctu BkaoueHuss HUMC B dyHKLMOHAMBHBIX CXeMaX JIOTUYeCKUX YCTPOMCTB

2
OK 01, OK 02,
I[K1.1

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

12

Tema 3.1 HHudpossbie
TPUITEPHBIE CXeMbI

Copep)xaHHe yue0HOro MaTepuasia

OO6111e cBefieHUs O TPUTTepe Kak MpOoCTeiilieM KOHeYHOM M(POBOM aBTOMaATe.
Ha3HaueHue TpUrrepoB U UX MpUMeHeHYe B anraparype »Kee3H0J0POXXKHOW aBTOMaTUKHU
U TefleMexaHUKU. Turiel TpurrepoB. Knaccudukaiys TpUITepOoB 1Mo Crioco0y 3amicu U

2
OK 01, OK 02,
K 1.1




yrpaB/ieHus1 ”HpopMaljue, opraHu3aljuu JIoTHYeckux cBs3eil. HazHaueHue u
0003HaueHMe BXO/IOB U BBIXO/IOB TPUTTEPOB. MeTo/[uKa orpe/ie/ieHH st COCTOSTHUS
TpurrepoB. OCHOBHBIe [TapaMeTphI.

[TocTpoeHre TpUrTEpOB Ha OCHOBE JIOTUUECKUX 3/IEMEHTOB MHTerpaibHOM CXeMOTEXHUKU
MeTOZ0M CHHTe3a. OCHOBHBIE MMOHATHS O CTATUYECKOM U JMHAMUUECKOM YIIpaB/IeHUU
TpurrepoM. [IpyHLIMIT PYHKLMOHKMPOBaHUs aCUHXPOHHOTO RS-Tpurrepa (6ucrabuibHast
siueiika ramsiTH) Ha OCHOBe jiornueckux 31emeHToB U-HE u NJIV-HE B uHTerpanbHoi
CXeMOTeXHUKe C NPSMbIMU UHBEPCHBIMU BXozaMu. [locTpoeHue yHKIIMOHaIbHOM
CXeMbl U Tipouecc GyHKIIMOHMPOBAHUS OJHOCTYTIEHYATOI0 U IByXCTyIeH4aToro RS-
tpurrepa. Oco6eHHOCTH MOCTPOEHHUsT ¥ PA0OTHI PYHKIIMOHAIBHBIX CXEM CUETHBIX
TpurrepoB. [TocTpoeHre QyHKI[MOHATBHBIX CXeM U TIPUHIUIM PaboThl TpurrepoB T-Tuma,
D-tuna. Tloctpoenue yHuBepcanbHoro JK-tpurrepa Ha ocHoBe RS-Tpurrepa c
yCTPaHEHHEM COCTOSTHUSI HEOTIPe/[e/IeHHOCTH. Y CJIOBHSI IOCTPOEHUS U PA0OTHI
CUHXPOHHBIX TpurrepoB. Tab/uiia mepexoioB Tpurrepa (Tab/uiia MICTUHHOCTH) U 3aKOH
(yHKLIMOHMPOBAHKS TpUrrepa (XxapakTepucTUUecKoe ypaBHeHHe TpUrrepa).

HekoTopble 0c06€HHOCTH (PYHKLIMOHATBHBIX CX€M TPUTTEPOB: PACIIMPeHHe
rHbopMaLMoHHbIX BXx0/10B 10 U (MJIN), co3gaHue BXO0B aCUHXPOHHOM YCTaHOBKHU
(cbpoca) B HyneBoe (0) wiu egquHUUHOE (1) COCTOSIHME TPUTTEPOB U UX OJIOKMPOBKa,
CO3/laHKe ZOTIOTHUTETbHBIX BXO/IOB pa3pelieHus. [ToctpoeHue 1 paboTa cxem
B3auMHoro npeobpasoBanusi Tpurrepos: RS -~ T; D - T; RST - D; RST - JK; JK - RS;
JK - T; JK - D. YcnoBHoe rpaduueckoe 0003HaueHHe TPUTTEPOB

B ToM unciie, 1ab0paTOPHBIX padoT

JlaboparopHnas padorta Ne 1. VcciemoBanve paboThl MHTETPaIbHBIX TPUTTEPOB Ha
JIOTUUECKUX dJIeMeHTaxX»

Tema 3.2. IludpoBbie
CYeTUYHKH UMITY/IbCOB

Copep)xaHHe yue0HOr0 MaTepHaia

O611Me cBefieHuUs 0 cueTurKax. HasHaueHWe U TUTIbI CYETYMKOB U TIepeCUeTHBIX
yctpoiicts. Knaccudukaiiys v mapaMeTpbl CueTUYMKOB. [TpUHIUN QYHKIIMOHUPOBAHUS
CUETUYMKOB. MaKCUMa/TbHBIN (M30BITOUHBIN) U 3G heKTUBHBIN KO3(DPHUIMEHTHI cueTa
cuetuuka. [lepernosiHeHre CueTUMKA

[TpUHIMIIBI TOCTPOEHUS U PAOOTHI CYETUMKOB Ha CJIO)KEHUe U BbIUUTaHHe C
TI0C/Ie/JOBaTeIbHBIM, Tlapasijie/IbHbIM, CKBO3HBIM U TPYIIIIOBBIM IepeHocoM. Tab/uiia
TIepexo/I0B CUeTYMKOB (Tab/rIja ICTUHHOCTH, TabJTHI[a COCTOSTHUI) U 3aKOH
(yHKI[MOHUPOBaHUS CUeTUMKa (XapaKTepucTUuecKoe ypaBHeHUe). Pa3psiiHOCTh U
K03(ppULIMeHT repecyeTa CUeTUMKOB, BECOBOe COOTHOLIIEHHUe Pa3psiZioB. BBo/ 1 BBIBO/
vHbOopMalMy B cueTUrKax (TocseioBaTe/IbHbIN U MapasiiesbHbiii). CHHXPOHHbIE U

2
OK 01, OK 02,
K 1.1




aCMHXPOHHBIe cueTUMKU. CUeTUMK C U3MeHsieMbIM HarpaBjieHueM cueTa (peBepCHBHBIN
cyeTurK). CaMOOCTaHaB/IMBAIOLIMICS CUeTUrK. [leKafHbll JBOMYHO-AEeCITUUHbBIN
cueTurK. [TocTpoeHre ¥ IPUHLUT pabOThI CUETUHKOB C TiepeMeHHbIM KO3 hHUIIMeHTOM
niepecyeta. KosibljeBbie CUETUMKM.

[TocTpoeHre cyMMUPYHOILEr0 JBOMYHOIO CYETYMKA METO/IOM CHMHTe3a. BapraHThI
rpaduuecKoro n300pa>keHus: PyHKI[MOHATBHBIX CXEM CUETUMKOB (BEPTHUKAIbHOE U
rOpU30HTa/IbHOE). Y CJIoBHOE rpadrueckoe obo3HaueHre cueTunKoB. KackagHoe
coe/lMHeHUe CUETYMKOB (MHOTOpa3psi/iHble CUeTUMKH). CXeMbl [le/TUTeIsi UaCTOThI
VIMITYJIbCHOM T10C/Ie[I0BaTe/IbHOCTH Ha OCHOBE /JBOMYHBIX CUYETUMKOB (Ha3HaueHue,
TIPUHLIUTI TIOCTPOEHUs ¥ paboTa fiesiiTtesield ¢ pa3inyHbIMUA KO3 bUI[MeHTaMU [ieIeHusT)

B ToMm umnc/ie, 1a00paTOPHBIX PadoT

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

Tema 3.3. Peructpsnl

Copep)xaHHe yue0HOr0 MaTepHasia

O6mue cBesieHus o perucrpax. HaszHaueHue u bl peructpoB. Knaccudukariust
peructpoB. [IpUHIIUIT TOCTPOEHUsT U pabOThI MOC/IeZI0BATe/IbHBIX, TTapaslie/IbHBIX,
rocJiefiloBaTeIbHO-TNapasulie/bHbIX U Mapasiie/ibHO-T10C/1eJ0BaTe/IbHbIX PerUCTPOB MpHU
BBO/Ie 1 BBIBOJIe MHpopMary. OcobeHHOCTH TTapad)a3HOTro TapasiielbHOTO PerrucTpa.
KosiblieBbie perucTphl, UX Ha3HaueHHe, 0COOeHHOCTH TIOCTPOEHUS U JUHAMKKA PaOOTHI.
Peructpsl ¢ BEICOKUM UMITeZIJaHCOM, TIPUMeHeHHe UX B BLIUMCUTETbHBIX KOMILIeKCax.
PeBepCHBHBIN PeruCTp, Ha3HaueHue, TIPUHIIUIT TOCTPOeHUs U 0COOeHHOCTH TTPUMeHEeHMS.
CaBuraroliiyie perucTphbl C LieMsMy TIpreMa JBOUUHOM WH(OPMaLUY B TI0C/IeZioBaTeTbHOM
KO/Ie ¥ BbIIaull — B TIapasijie/lkHOM Kojie ¥ Hao6opoT. CABUTaoIIHe PEeTUCTPhI Kak
nipeoOpa3oBaresiu KozioB. BydepHblie perucTpsi.

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

NS ININ

B ToM umnc/ie, 1a00PaTOPHBIX padoT

JIaGoparopHas pa6ota Ne 3. VicciiemoBanve GyHKIIMOHA/IBHBIX CXEM PETHCTPOB»

2
OK 01, OK 02,
K 1.1

Pazjen 4. KomOHHAIHOHH

ble nu(GpoBbIe yCTPOIiCTBa

Tema 4.1. Illudparopsbl

Copep:xaHue yueOHOro MaTepuasia

U Jemn(paTopbl

HasHauenue mm@paTopoB U JelirpaTopoB Kak 371eMeHTOB ITpeobpa3oBaHus UMCIOBOM
uH(popmanyu. [TpyuHIMN mocTpoenus u paboTsl tmdpaTropos u geumdparopos. Tabmmia
WCTUHHOCTH TpoLiecca (pyHKIIMOHUPOBaHuUs Mdpartopa u Jemrdparopa. MaTpruyHble,

JIMHeMHbIe U MPSIMOYTO/IbHbIe AeliindpaTopbl. EMKOCTB IIM(pPaTOpPOB U [ieln(paToOpOB.

2
OK 01, OK 02,
TK 1.1

10



dopmaTbl BXOJAHOTO KO/ia: IBOMYHBIN U [BOMUHO-/1€CTUUHbINA. MHOrOCTyTieHYaThie
netvdparopsl. Y coBHOe rpaduueckoe 0603HaueHe HIM(PaTOPOB U eIIUPPaTOpPOB.
AHanmm3 cxeM mMGpaTopoB M gemmdparopoB B basucax UJIN, U-HE, NJIN-HE

B ToM unciie, 1ab0paTOPHBIX padoT

JlaboparopHas pabora Ne 4. ViccrnemoBanve QyHKIMOHAIBHBIX CXeM LIM(PaTOPOB U
e paTopoB»

Tema 4.2.
IIpeodpa3zoBarenu
KO/I0B

Copep)xaHHe yue0HOr0 MaTepHasia

HasHaueHue npeobpa3oBaresieit KooB. [TpUHLIUIT MOCTPOEHHUST U PabOThI
npeobOpa3oBaresist ABOUYHOTO MO3UIIMOHHOTO UMC/Ia B Criel[da/lbHbIe IBOUYHBIE
MallIMHHBIE KOZbI U MAIIIMHHBIX KOJIOB OJHOTO BU/iA B IDYTOM, Ipeobpa3oBaTesis
JBOUYHO-/IECITUYHOTO KO/Ia B IBOMUHO-ZIECATUUHBIN KO APYTOro BU/A,
nipeoOpa3oBatesisi KOZOB [j1s 1M(ppPoBOM KOJUPOBKK. OCOOEHHOCTH MOCTPOEHHUS CXEM
TIpY TIepexo/ie U3 KOJI0B O/IHOM CUCTEMBI CUMC/IEHHs B IpyTyto. Tabsuija MCTUHHOCTU
nipoiiecca GyHKIMOHUPOBaHHUs TIpeoOpa3oBaTesisi KOZIOB.

YcnoBHoe rpaduueckoe o603HaueHre rnpeobpa3oBareeii KOZOB. AHa/IN3 CXeM
ripeoOpa3oBarenei Kogos B 6asucax MJIN, M-HE, UJIN-HE

B Tom Yncie, NpakKTHYeCKHX 3aHATHNI

ITpakTuyeckoe 3ausaTHe Ne 6. Jlornueckoe IIpoeKTUPOBAHUE CYETHBIX CXeM».

2
OK 01, OK 02,
K 1.1

Tema 4.3.
MynbTUIUIEKCOPBI U
AeMYJIbTUII/IEKCOPBI

Copep)xaHue yueOHOro MaTepuasa

Ha3HaueHune My/bTUIJIEKCOPOB U [1eMYJ/IbTUIIIIEKCOPOB KaK 3/IeMEHTOB YCTPOMCTB
riepejilauu ¥ riprieMa nHbopMaluyu. MybTUTIIEKCOPBI Kak 11U pOBbIe
MHOTOTO3ULIMOHHbIE TIepPeK/IIoUaTeIn-KOMMYTaTophI. [1eMy/IbTUIIeKCOPbl Kak
CeJIeKTOPbI-pacIipeie/IMTe/IM BXOJAHOIO CUTHaja, paclllMpUTe I KaHa/loB.

[TpuHLMI TOCTpOeHuUs ¥ GYHKL[MOHUPOBAHUS MY/IbTUIIJIEKCOPOB U [1€EMYJIbTUIIEKCOPOB.
Oco6eHHOCTH UCIT0/Tb30BaHUST MYJIbTUIIJIEKCOPOB /IJIs Tiepeilauv MH(POPMAaIiy U3 MHOTHX
KaHaJIOB B OZIVH B TIOC/Ie[IOBaTeIbHOM KO/le ¥ IpeoOpa3oBaHUsI Mapasiie/lbHOro Kozia B
TI0C/Ie/JOBaTeIbHBIN. My/bTUTIIEKCOPHOE U IeEMYJ/IbTUTIZIEKCOPHOe fiepeBo. Tabmmiia
VCTUHHOCTH mporiecca (yHKLMOHUPOBAHUS MY/IbTUILJIEKCOPOB U /1eMYJIbTUIITIEKCOPOB.
[IpuMeHeHre MyIbTUTIEKCOPOB U [IeEMYJ/IbTUI/IEKCOPOB KaK KOMMYTaTOPOB KaHAJIOB.
[ToHsATHE O CeNneKTOpax-MyJIbTUIIEKCOpaxX. Y CJIOBHOe rpaduueckoe 0603HaueHue
MYJIbTU-TIJIEKCOPOB U 1EMYJIbTUILIEKCOPOB

NI ININ

B Tom uuciie, 1a00paTOPHBIX padoT

JIaboparopHas padora Ne 5. VccienoBanre yHKIMOHATBHBIX CXeM MYJIbTUTIIIEKCOPOB
U J1eMYJ/IbTUIIZIEKCOPOB.

2
OK 01, OK 02,
K 1.1
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Tema 4.4.
KoMOMHaOHHEBIE
ABOMYHbIE CyMMAaTOPbI

Copep)xanue yue0HOro MaTepHasa

2
OK 01, OK 02,
K 1.1

Ha3HaueHue u KaccuduKaiys KOMOMHAIIMOHHBIX CyMMaTOpoB. [TocTpoeHre MeTOI0M
CHHTe3a W yCJI0BHSI (DYHKIIMOHUPOBAHUS OJHOPA3PSAJHOT0 KOMOHMHAIIMOHHOTO
nosiycymMmaTopa. Tabuiia MCTUHHOCTH mporiecca GyHKIMOHUPOBaHUS
KOMOWHAIIMOHHOTO cymmaropa. IToctpoeHue u paboTa MOIHOTO OIHOPa3PSITHOTO
KOMOMHAILIMOHHOT'O0 CyMMaTopa.

MHoropa3psiZiHble CyMMaTOpPhbI TIOC/Ie/JOBaTeIbHOTO 1 TIapasiie/TbHOTO AeHCTBUS C
3arioMHUHaHUEM TepeHoCca, MoCe[0BaTe/IbHBIM CKBO3HBIM TT€PEHOCOM, Tlapasiie/IbHbIM U
TPYIIOBBIM riepeHocoM. CriocoObI TIOBBIIIEHUS OBICTPO/IEHCTBUS MapasuieIbHbIX
CyMMaTopoB. HakaruiiBaroiiye ABOUUHbIE CyMMAaTOPbI. [JeCITHUHbIE CYMMaTOPKI.
KackazHoe coeiiHeHre CyMMaTOPOB. Y CJIOBHOe Tpaduueckoe 00603HaueHHe
CyMMaTopoB. AHa/in3 YHKI[MOHAIBHBIX CXeM CYMMAaTOpPOB

B ToM unciie, 1a00paToOpHBIX padoT

JIabopaTopHasi pa6ota Ne 6. VcciiefoBanre (hyHKI[MOHATBHBIX CX€M CYyMMAaTOPOB.

Tema 4.5. Ilnpposbie
KOMIIapaTopbl

CopepxaHue yueOHOro MaTepuasa

HaszHauenwue 1 Knaccudukaiys HU(hpOBbIX KOMIIapaTOPOB — CXeM CpaBHEHUsI.
OcCHOBHBbI€ Orepariy MopaspsiIHOr0 CPaBHEHUS [IByX CPaBHMBAEMbIX JBOMYHBIX UKCesl
Ha OCHOBe anreOpbI TOrWKKU. [IpUHIUIIBI paBeHCTBA M HepaBeHCTBa JABOMYHBIX UKCeJI.
[TpyHLMI OCTPOeHUS 1 MpoLiecC (PYHKLMOHMPOBaHUS OIHOPa3psiIHOTO KoMIapaTopa.
[TocTpoeHue u paboTa MHOTOpa3psiAHOTO KoMriaparopa. Tab/uiia MCTUHHOCTH
¢dyHKIOHMpOBaHUs KomriapaTopa. Criocobbl HapalBaHus pa3psAHOCTH
KomrapaTopoB. Kacka/iHbie cxeMbl KOMITapaToOpoB. Y c/ioBHOe rpaduyeckoe o603HaueHre
KOMI1apaTopoB

NIN| NN

2
OK 01, OK 02,
TK 1.1

Pa3zpgen 5. [{ludpoBbie 3anoMuHawIMe YCTPOHCTBA

Tema 5.1.
Knaccudukanusa u
napamMeTpsbl
3arMoMHHAIIIUX
YCTPOUCTB

Copep)xaHue yueOHOro MmaTepuaa

N

OO0111ast XapakKTepyuCTHKa U Ha3HauUeHKe IUPPOBBIX 3aIIOMUHAIOIINX YCTPOUCTB.
Krnaccudukarys v napaMmeTpbl IUPPOBBIX 3alIOMUHAIOIIUX YCTPOMCTB 10 (hr3nuecKum
TIPUHIUIIAM PabOThI, TI0 TEXHOJIOTMH U3TOTOBJIEHMUS, CIIOCO0Y U300paXkKeHUsT UUCeT,
crioco0y 3aroMyHaHUsE HHGOPMALWK, 110 KPaTHOCTH CUMTHIBaHUSA. MeTo/ bl pa3MelleHust
uHpopManmu (azpecHast 1 6e3azipecHast). Viepapxwust (CTPyKTypa) 3ariOMHAHAOLIX
ycrpoiicts (0O3Y, [13Y, [I13Y). OcHOBHbIE XapaKTePUCTUKU 3alIOMUHAIOIIUX
YCTPOWCTB: eMKOCTb, OBICTPO/IEHCTBHE, HaZIE)KHOCTh M SKOHOMUUHOCTL. [ToHSTHE O

2
OK 01, OK 02,
K 1.1
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CBepXoIepaTMBHOM 3anoMuHaroieM ycrpoiictse (CO3Y). Opranusanys 6e3aipecHoi U
BUPTYya/bHOM NaMATH (MarasvHHasi, CTeKOBasi, aCCOLIMaTUBHas1, HEIOCpeJCTBeHHas U
TIPSIMOM aipecariin)

Tema 5.2. OnepaTuBHble | Coep)kaHue yueOHOro Marepuasia 2 2
3anoMHMHarImue HasHaueHue, IPUHLIUT TOCTPOEHUS U PEXXHUMbI pab0ThI OIePaTUBHO-3aITOMHUHAIOIIIET0 2 OK 01, OK 02,
ycTpoiicTBa ycrpoiictBa (O3Y) — 3anuch, XpaHeHre U uTeHre UH(OpMaLMU B 37ieMeHTax MaMsTy MK 1.1

O3Y. Opranusauusa namatu B O3Y. IlocTpoeHue cxeM 3alIOMUHAIOLMX 3/IEMEHTOB

JUHaMHuUecKUX U cratnyeckux O3Y. CTpyKTypa MaTpuL] HaKomuWTeneid nHpopMaLyu

O3Y. Cxemsl orepaTUBHBIX 3alIOMUHAIOLMX YCTPOMCTB Ha OCHOBe T TJI-CTPYKTYypBI U

M/TI-cTpyKTypBI C O[HOKOODJUHATHOM 1 IBYXKOOPAMHATHOU BBIOOPKOH. CTaTHyecKue

O3Y (perucTpoBble, MaTpuuHble, (hailioBble, TopaspsHbie, 6aliToBbIe). [JuHaMuuecKue

0O3Y. CxemorexHrka O3Y Ha 0TeueCTBEHHBbIX MUKpPOCXeMaxX. Y C/IOBHOe rpauueckoe

ob03HaueHMe orepaTHBHO-3aTIOMUHAIOIIETO YCTPOIMCTBA
Tema 5.3. IlocTosiHHBIE Cojiep)xaHue yuye0HOro Mmarepuasa 2 2
3allOMHUHamIHe Ha3naueHnue u kyaccuduKalys MOCTOSIHHBIX 3arloMHHatoIuX ycrpouicts (I13Y). 2 OK 01, OK 02,
yCTpOHCTBa OnemMeHTHast 6a3a ¥ OpraHu3alysi MOCTOSTHHBIX 3aTIOMHUHAIOIIMX YCTPOUCTB. [ToCTOsTHHBIE K 1.1

3aroMHHaroIMe yCTPOMCTBA MaCOYHOr0 TUIA Y IPOrpaMMUpyeMble I10/Ib30BaTesieM.

[Toctpoenue I13Y pasnuuHbIX BUAOB. [IpUHLINIT TPOrpaMMUpPOBaHNs 10/1b30BaTe/IeM

[13Y (3/1eKTprUeCKUM CUTHAJIOM ¥ MacKupoBaHueM). OcoOeHHOCTH TIOCTPOeHHUS

nepenporpaMMHpyeMbIX TOCTOSIHHBIX 3arioMuHaroIux ycrporcTs (ITI13Y). Cxema

IITI3Y ¢ MHOrOKpaTHBIM 3JIeKTpUUeCKUM IeperporpamMmmupoBanueM. III13Y ¢

y/IbTparo/IeTOBLIM CTUPAaHUEM U 3/IeKTPUYeCKOU 3aIlMChbI0. Y CJIOBHOe TpajuuecKkoe

0003HaueHMe MTOCTOSIHHBIX 3alIOMUHAIOIIAX YCTPOMCTB
Pa3pen 6. AHanoro-iudgpobie 1 Hudpo-aHaI0roBbie mpeodpasopareiu uHpopmaun 8
Tema 6.1. Ilugpo- Copep)xaHHe yue0HOro MaTepuasia 4 2
AHAJIOTOBbIe Ha3HaueHue 1 OCHOBHBIe TTapaMeTphl UG PO-aHaIOTOBBIX rpeobpa3oBarereii (LIATT). 2 OK 01, OK 02,
npeodpa3oBaTe/n MeTop! Mpeobpa3oBaHus KOJja B aHAJIOTOBBIN curHa/i. OCHOBHBIE CXeMHbIe PelleHusT K 1.1
(ITIAII) kopa B TOCTpOeHus 1[U(Po-aHaIOTOBbIX ITpeoOpa3oBareneit: [TAII ¢ peLU3HOHHBIMU
HanpspoKeHue Pe3UCTOPHBIMHU MaTpHULIaMH 1 be3MaTpuuHble. [locTpoeHye v IPUHLIMT pabOThI CXeMbI

LJATI c ripe13MOHHBIMY pe3ucTOpHbIMUA MaTpuijaMu (LJATT c BecoBbIMU BOMYHO-
B3BeLLEeHHbIMU COMPOTUB/IEHUSIMU) U HAa OCHOBe MaTpuLbl R-2R ¢ cymmupoBaHuem
TOKOB. CXeMOTexXHUUeCKHe TTPUHLUIIBI [IU(po-aHa/IoroBbIX Tipeobpa3oBaTesieit U Ux
TIOCTPOEHHE Ha 3/IeKTPOHHBIX K/TFouax. Y cJIoBHOe rpaduueckoe o603HaueHue 1udpo-
aHaJ/IOroBbIX Npeobpa3oBaTesieit
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B ToM umnciie, 1a00paTOPHBIX PadoT

JIabopaTopHasi pa6ota Ne 7. VcciiefoBaHue (hyHKI[MOHAIBHBIX CXeM 11U po-
AHAJIOrOBBIX TIpeoOpa3oBaTesiei»

Tema 6.2. Anasoro-
nu¢poBbIe
npeoOpa3oBaTe/nn
(ALIII) undopmanyuu

CopepxaHue yueOHOro MaTepuasa

Ha3HaueHue 1 OCHOBHBIe NTapaMeTPhl aHA/IOTO-1[UGPOBBIX Mpeobpa3oBareseii (ALIIT).
[MpunLmn aHanoro-udpoBoro rnpeobpasoBanus nHdopMaryu. [ToHsATHE 0
[VICKpPeTH3aluy, KBAHTOBAaHUY Y KOIMPOBAHUH HETIPEPBhIBHBIX CUTHA/IOB. MeTObI
nipeoOpa30BaHus AHAJIOTOBOT0 CUTHAA B KO/I. [IpUHLIUIT TTOCTPOeHHUsI aHA/IOT0-
1poBbIX 1Tpeobpa3oBaresieii CUTHAIOB MO0 METOjaM CTYTIeHYaToro v
TI0C/Ie/JOBaTeIbHOTO TPUOIKeHYsI OTIOPHOTO HaMPsDKeHHs U C Tlapaslyie/ibHbIM
npeoOpa3oBanueM. [Ipeobpa3oBareb yriia MOBOpOTa B JBOUYHBINA KO/,
[MocnenoBarenbhbie ALITT c e AMHUYHBIM U C JBOMYHO-B3BeIIIeHHBIM TIPUOJIKEHHEM.
YcnoBHoe rpaduueckoe 0603HaueHKe aHaIOro-IU(GPOBBIX ITpeoOdpa3oBaTesieit

B Tom uuciie, 1a00paTOPHBIX padoT

JIaGopaTopHas pa6ota Ne 8. VicciiemoBanue (hyHKIIMOHATBLHBIX CXeM aHa/IOr0-
1M poBbie peobpa3oBaTesieii»

2
OK 01, OK 02,
I[IK1.1

Pa3pen 7. Mukponpoiieccopbl 1 MUKPONPOLIeCCOPHbIE YCTPOICTBa

Tema 7.1. O01He
CBe/IeHHsI 0
MHKPOTPOL[eccopax u
MMKPONPOLECCOPHBIX
crucTeMax

Copep)xanue yueOHOro MaTepHasa

OCHOBHBIe OIpeZiesieHus] U TIOHATHUS 0 MUKPOIIPOL{eCccopax Kak npumepax Liu(ppoBoro
aBTOMaTa. HasHaueHue, k1accruuKalus U TUTIOBasi CTPYKTypa MUKporpoLieccopa. /IBa
N0 X0/la K TIOCTPOEHHIO MIPOLIeCCOPOB: MPUHLIMITBI CXeMHOM JIOTUKU 1
nporpaMMupyemoi Iorikd. Crioco6bl opraHu3alvy yrpaB/ieHusi BBIYUCIUTeTbHBIM
nporieccoM. Knaccudukarys MUKpOIpoLeCCOpHBIX cpeficTB. [1okoieHus
MUKpornpotieccopoB. O6/1acTy prMeHeHHsI MUKPOTpoLieccopoB ¥ MUKpOOBM. Posb
MHKPOIIPOLIeCCOPHOM TEXHUKU TIPH CO3/IaHUX CUCTeM 00paboTKU AaHHbIX. [1epCrieKTHBEI
Pa3BUTHS U UCII0J/Ib30BaHUSI MUKPOITPOLIECCOPHBIX CPE/ICTB

CamocTosTesibHasi pabora O630p OIHOKPUCTA/TLHBIX MUKPOKOHTPOJIJIEPOB

j—

2
OK 01, OK 02,
TK 1.1

Tema 7.2.
MukponpouneccopHble
yCTpoOMCTBa

Copep:xanue yueOHOro MaTepuasa

OpHOKpHCTa/IbHble MUKpOTpoLieccopbl. CTPYKTypHasi cCxeMa U apXUTeKTypHOe
MOCTPOEHHeEe OJHOKPUCTAIbHOr0 MUKponporeccopa. CocTaB, Ha3HauUeHHe U MPUHLUIIBI
B3aMMOCBSI3M OCHOBHBIX OJIOKOB B CTPYKTYPHOU CXemMe MHUKpoIiporieccopa. Ha3Hauenne
OCHOBHBIX CUTHAJIOB Y BbIBO/IOB. B3aMo/ielicTBHe yCTPOWCTB MHUKPOIPOLieCcopa Mpu
BBITIOJTHEHUM KOMaH/, yripaBieHusi. Komanzisl Mukpornporieccopa. OcobeHHOCTH
peanv3alyy KOMaH/, repejiauu yripasjieHus. Opranusaiysi NamMmsiTi MUKPONPOLIECCOPOB.

2
OK 01, OK 02,
I[K1.1
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MalmHHbIe TaKThl U [IUK/IBI (BpeMeHHast AnarpaMma LIMK/I0B). VIHdopMariysi COCTOSIHUS.
3anyck Mukporpoteccopa. CoCTOsIHMS 3aXBaTa, MpepbiBaHUs1, OCTaHOBa. [ToHsATHE 0
ITPOrpaMMHOM 00ecrieueHur

IIpomexxyTouHas aTrTecTanus - 3JK3aMeH 12
CamocTosTe/bHasA padoTa 2
Bcero 83

17151 XapaKTepUCTHUKH YPOBHSI OCBOEHUsI yueOHOTO MaTepyrasia UCIOIb3YIOTCS Cielyrolye 0003HaueHusI:
1. -03HaKOMUTE/IbHBIH (y3HABAaHUE paHee W3yUYeHHBIX 00BEKTOB, CBOWUCTB);
2. - PernpoAyKTHUBHBIN (BBITIOJTHEHUE JIeATeIbHOCTH 10 00pasily, MHCTPYKLIMK WU 10/ PYKOBO/JCTBOM)

3.- HPOAYKTHBHbIﬁ (H]'IaHI/IPOBaHI/Ie N CaMOCTOATE/IbHOE BBITIO/IHEHHE AeATEe/IbHOCTH, pEllIeHre HPOGHGMHLIX 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.

Pe3ysbTaTsl 00yueHust

Kpurepum orjeHkHu

MeTto/bI OLIeHKHU

HEPE‘JEHB 3HaHHﬁ, 0CBaMBdE€MBIX B PadMKaX JUCHUII/IMHbI:

- BU/IOB UH(OpMaIUK U
CIIOCO0OOB ee Mpe/CTaBIeHust
B OBM.

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

- 00yyaroIHMIACs TIepeUnCIsieT
BU/IbI MTH(OPMALIUU U CTIOCOOBI ee
ripejcrasyienusi B OBM;

- BOCTIPOU3BO/UT a/IrOPUTMBI
(hyHKL[MOHUPOBAHUS LIU(PPOBOU
CXeMOTeXHHUKHU.

pa3/IuHbIe BUZBI OTTPOCaA,
peleHue 3az1ay,
TECTHPOBaHHE

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

- MCTO/Ib30BaTh TUIIOBbIE
Cpe/iCTBa BbIUMC/IUTETbHOMN
TeXHUKH U TTPOrPaMMHOT0
obecrieueHwsl.

- IPOBOJUTHL KOHTPOJIb U
aHaJM3 mpotiecca
(GyHKI[MOHUPOBaHUS
1M(POBBIX
CXeMOTeXHUUYEeCKUX
YCTPOMCTB T10
(yHKI[MOHATbHBIM CXeMaM
OK 01,0K 02,TIK 1.1

- 00yUarOLMIACS 1eMOHCTPUPYET
MpaKTUYeCcKUe HaBbIKU
WCTO/Ib30BaHUS TUTIOBBIX CPeJCTB
BBIUMC/IUTE/TbHON TeXHUKU U
NpPOrpaMMHOT0 0becrieueHus;

- @aHa/IM3UPYeT U KOHTPOJIUPYyeT
nipotiecc GYHKLIMOHUPOBaHUsI
LUPPOBBIX CXeMOTeXHUUECKUX
YCTPOMCTB 10 ()yHKLIMOHATbHBIM
CXeMaM.

9KCTIepTHOe HabJIoieHrne U
OL|eHKA Ha J1abopaTOPHBIX U
MPAKTUUECKUX 3aHSTUIX
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5.ITIEPEUEHbD UCIIOJ/IB3YEMbBIX METOJOB OBYUEHUSA

5.1. IMaccuBHbIe: JTeKIMH, Oeceabl, OMPOCHI, CAMOCTOsITe/IbHasi paboTa, TeCTbl, METO/,
WITIOCTPALAA U MeTO/, IeMOHCTPaL[AN

5.2. AKTHBHbIe U UHTepaKTHBHbIe: 0Opa3oBaTesibHble BUe0(hUIbMbI, UHTePAKTUBHbIE
WT'Pbl, TBOPYECKHE 3a/laHUSI.
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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).

