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1 HACHHOPT PABOYEM TPOI'PAMMBI YUYEFHOM JTUCITATIINHBI
1.106s1acTh npuMeHeHnst pado4eii MporpaMMbl

PaGouass mporpamma yueOHOUM mucrumimabl OI1.08 Iudposas cxemorexHuka
ABJISIETCSI 4YacTbI0 OCHOBHOM TpodeccroHaIbHOM 00pa3oBaTebHOW MpOrpaMMbl -
MporpamMMbl MOArOTOBKH CHEUANIUCTOB cpeaHero 3BeHa (manee — OIIOII-IITICC3) B
cootBercTBUM ¢ ®I'OC mst cienmansHOCcTH 27.02.03 ABTOMAaTHKA M TeJIeMEXaHWKa Ha
TpaHcnopTe (>KeJIe3HOJOPOKHOM TPAHCIIOPTE).

[Ipn peanuzanuu pabodeil MNporpaMMbl MOTYT HCIOJIB30BAThCA Pa3IUYHbIC
oOpa3oBareNbHblE TEXHOJOTUM, B TOM YHCIE JUCTAHIUOHHBIE O0Opa3oBaTElIbHbIC
TEXHOJIOTUH, FTIEKTPOHHOE OOyUEHHE.

PabGouass mporpamma y4eOHOM HUCHMIUIMHBI MOXKET OBITh HCIOJIb30BaHA B

podeCCUOHAIBHOW  MOJATOTOBKE, MEPENOJArOTOBKE M TMOBBIINICHUU KBalU(PUKAILIMU
paboumx 1o npodeccusim:

PaGouass mnporpamMma y4eOHOM JUCHMIUIMHBI MOXET OBITh HCMOJIb30BaHA B
podeCCUOHAIBHOM  MOJATOTOBKE, MEPENOJArOTOBKE UM TMOBBIIIEHUM KBaTH(UKAIUU
pabouux 1o mpodeccusim:

DJEKTPOMOHTEp TIO OOCTY)KMBAHWIO U PEMOHTY YCTPONCTB CHUTHAIM3AIUH,
HEHTPATU3alUU U OJJOKUPOBKH;

DNEKTPOMOHTAXKHUK IO CUTHATU3ALNH, IEHTPAIU3aIlM1 U OJIOKUPOBKE.

1.2 MecTto yueOHoi nucuuiuiaibl B cTpykrype OIHOII-TIIIICC3:

Vuebnas aucuumimHa OIL08 TludpoBas cxeMoTeXHUKa SBISIETCS 4YacThIO
oOmenpodeccCuoHaNbHOTO LMKJIAa OCHOBHOM oOpa3oBarenbHoM [TIICC3 B cooTBETCTBUU C
®I'OC no cneunanbHoctr CIIO 27.02.03 ABTOMAaTHKa M TE€IEMEXaHUKA HA TPAHCIOPTE
(>KeJIe3HOOPOKHOM TPAHCIIOPTE).

1.3 IliianupyemMble pe3yabTaThbl OCBOEHHS Y4€OHOI TMCUMILUIUHBI:

1.3.1B pe3ynbTaTe OCBOCHHS Y4COHOM TUCIUTIIIMHBI 00YYaIOMUNACS JOJIKEH

YMeETh:

— WCIIOJIb30BaTh THUIIOBBIE CPEJICTBA BBIYUCIUTEILHON TEXHUKUA M MPOTPAMMHOTO
oOecTIcUeHMS,

— MPOBOJUTH KOHTPOJIb U aHAIN3 Mpoliecca GYHKITMOHUPOBAHUS IIU(PPOBBIX
CXEMOTEXHUYECKUX YCTPOUCTB MO (YHKIITMOHATBHBIM CXEMaM.

3HATD.

— BUJbI HHQOpPMALIMU U CIIOCOOBI ee npeacTaBieHus B OBM;

— aJITOPUTMBbI (PYHKIIMOHUPOBAHUS ITU(PPOBON CXEMOTEXHUKH.

1.3.2 B pe3ynabTare OCBOCHHUSA Y4E€OHOM JUCIHUIUIMHBIOOYYAIOUIMICS TOJIKEH
c(hOopMHUPOBATH CIETYIONINE KOMITETECHIUH:

- o0mme:

OK.01 BsiOupats cmocoObl perieHus 3agad NpodeCcCHOHAITBHON AESTEIHHOCTH
MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTAM



OK.02 OcymiecTBisiTh TMOUCK, aHaJU3 M HMHTEPIpPETalrio HHPOpMaIH,
HEOOXOIMMOM /IS BBITOTTHEHUSA 337124 PO EeCCUOHATILHOMN 1eATeIbHOCTH

- npogeccuOHAIbHbIE:

[1IK1.1 Ananu3upoBaTh pabOTy CTaHLMOHHBIX, MIEPETOHHBIX, MUKPOIPOLIECCOPHBIX
M TUaTHOCTUYECKUX CUCTEM aBTOMATUKHU O MPUHIUIHAIBHBIM CXeMaM

1.3.3B pe3ynpTaTe OCBOEHMsI MPOrpaMMbl Y4YEOHON JHUCLUUIUIMHBIPEATU3YETCS
nporpaMMa BOCIMTAHUS, HampaBlieHHas Ha (OpMHpPOBAHUE CIEAYIOMIUX JUYHOCTHBIX
pesyabstaros (JIP):

- [IposiBrArOmni U JEMOHCTPUPYIOIINM YBAXECHHUE K JIIOJISIM TPYJia, OCO3HAIOIIUN
[IEHHOCTh COOCTBeHHOTO Tpyaa. Crpemsmuiicss K (GOpMHpOBaHHIO B CETEBOM cpene
JMYHOCTHO U MPOPECCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(GPOBOTO CIIEa.

- 3a0oTAuMiics O 3allUTe OKpYXaroled cpeabl, COOCTBEHHONM U 4yKOU
0€301acHOCTH, B TOM 4YHCJI€ HU(DPOBOH.

- T'oTOBHOCTH 0Oy4arolerocss COOTBETCTBOBATh OXHJIAHUSAM pabOTOATENEH:
OTBETCTBEHHBIN COTPYJHUK, JUCIUIUIMHUPOBAHHBIN, TPYyI0JIOOMBBIN, HalleJIEHHBIA Ha
JOCTHMKEHHE TOCTAaBJIEHHBIX 3a1a4, 3((EKTHUBHO B3aUMOJACUCTBYIOUIMM C YJICHAMH
KOMaH/Ibl, COTPYJHUYAOLIUI C IPYTUMH JIFOJbMHU, TPOCKTHO MBICIISIIHMN.

- CHocoOHbIII K TE€HEpUPOBAHUIO, OCMBICIECHUIO U JOBEACHUIO 10 KOHEYHOU
peanu3anuuy npeanaracMblX HHHOBALU.

- OcymecTBISIOIMNA TOUCK M HMCHOJb30BAHME HMH(OpMaLuU, HEOOXOIUMOM s
3(PEKTUBHOTO BBIMOJHEHUS PA3IUYHBIX 3a7a4, MPO(PECCHOHATBLHOTO U JUYHOCTHOTO
pa3BUTHSL.



2. CTPYKTYPA ¥ COJAEP KAHUE YYEBHOM JIUCITUTIIMHBI
2.1. O0beM y4eOHOM ITMCHUILIMHBI U BUbI Y4eOHOH padoThI

Ounas ¢popma o0y4eHus1

Buna yueOHoii padoThl

O0BeM yacoB

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 83
Oobs13aTesibHAsI ayUTOPHAsI ydeOHAasi HATPy3Ka (Bcero) 69
B TOM YHUCJIE:

JIEKIIUA 41
MPAKTUYECKHUE 3aHATUS 12
nabopaTopHbIE 3aHATHS 16
CamocrosiTesibHas padoTa odyuyaroinerocs (Bcero) 4
B TOM YHUCIIE:

paboTa ¢ TeKCTOM 4
Ilpomescymounaa ammecmavusn ¢ gpopme 3xk3amena (4 cemecmp) 10




2.2. TemaTn4eckuii IJIaH U colep:KaHMe Y4eOHOM AU CHMIIIMHBI

HauMmenoBanmue
pa3aeyioB U TeM

Conep:kanue ydyeOHOro marepuasia u GopMbl OPraHu3anuM AeATeIbHOCTH
o0yuyaumuxcsi

Oo0beM B
qacax

YpoBeHb 0CBOEHMS

1

2

3

4

BBenenne

Coaep:xanue yueOHOT0 MaTepHaJia

3anauu u cTpyKTypa AuciuuIuinabl. Coaep:kaHue TeM JTUCHUIITUHBL. 3HaUeHUE
JTUCIUILIMHBI Ha COBPEMEHHOM 3TaIre pa3BUTH 00IECTBA U B CUCTEME OJITOTOBKU
CIEIMAJIMCTOB 110 aBTOMATUKE U TEJIEMEXaHUKE Ha KEJIE3HOJOPOKHOM TPaHCIOPTE.
Kpatkwuii ouepk ucropun pazBuTus 1udpoBoit cxeMoTeXHUKU. CBA3b UPPOBOI
CXEMOTEXHUKH C Pa3BUTUEM JIEMEHTHOM 0a3bl IPU CO3JaHUU TPUOOPOB U YCTPOHCTB
(GYHKIIMOHATBHON AJIEKTPOHUKHU M BBIYMCIUTEIILHON TEXHUKHU HA OCHOBE CHHTE3A.
OcHOBHBIE OIIpPEIETICHUS U MOHATHS B IIU(PPOBOI CXEMOTEXHUKE: CXEMOTEXHHUKA,
upoBoi curHai, nudpoBoe yCTporucTBO, HKU(poBast TOTUKA, CHHTE3, MUKPOIIPOIIECCOD,
Mukpo OBM. Poib 1 3HaueHne pyHKIMOHAIBHON 3JIEKTPOHUKH, KaK HAY4HO-
TEXHUYECKOI'O HaIlpaBJIE€HUs, B IOCTPOCHUU HOBBIX CUCTEM aBTOMATHUKHU Ha
JKEJIE3HOJJOPOKHOM TPAHCIIOPTE

1

OK1, OK2, IIK1.1.

Paznen 1. Apudpmernyeckne 0CHOBBI IU(PPOBOH CXeMOTEXHUKH

Tema 1.1. @opmbl
NpeacTaBIeHUs

4K CcJI0BOH HHGOPMaALUH
B LM (PpPOBBIX
yCTpOMCTBAX

Coaep:xanue yueOHOro MaTepHaJia

OcHoOBHbBIE OCOOEHHOCTH CHCTEM CUMCIIEHMS JUIsl PEACTaBIeHUS (3ancH) HH(OpMaluu B
ycTpoiicTBax UG POBON CXEMOTEXHUKH (JIBOMYHAS, TBOMYHO-/IECATUYHAS, BOCbMEpUYHAs,
HIECTHAAIIATEpUYHAsI CUCTEMbI CUUCITICHUS).

dopmaTsl IpeACTaBICHUS U Tiepeaaun nHdopManuu 1 HudpoBeIX ycTpoiicTs. [TonsTHe
owuTa, OaiiTa, MallIMHHOTO cjI0Ba. MaTeMaTHYECKUH U MAIlIMHHBIH CIIOCOOBI 3aITHCH
JIBOMYHBIX yricen. DopMbI MpeAcTaBIeHus Yuces ¢ PUKCUPOBAHHON U TUIaBaroIIen
3anaroi. [lonstue o pazpsaHon cetke. [IpeacraBieHre NONOKUTEIBHBIX U
OTPUIATENbHBIX JBOMYHBIX YHUCEN B MPSIMOM, 0OPATHOM, JOMOIHUTEILHOM H
MOANGHUIIMPOBAHHOM KO/aX CO 3HAKOBBIM U 0€3 3HAKOBOTO pa3psiaa

B Tom unciie, NPAKTHYECKUX 3aHATHH

IIpakTuueckoe 3ansaTue Ne 1. KonupoBanue 1enbix, JpoOHBIX U CMEIIAHHBIX YHCET B
pPa3IMYHBIX CUCTEMAX CUHUCIICHUS.

HpaKaneCKoe 3aHsTHE No Z.KO,Z[I/II)OBaHI/Ie MOJIOKUTCIIBHBIX U OTPULATCIIBHBIX
JABOUYHBIX YHUCCII B IIPAMOM, 06paTHOM, JOIIOJTHUTCIIBHOM U MO)II/ICbI/II_[I/IpOBaHHOM Koaax
CO 3HAKOBBIM M 0€3 3HAaKOBOT'O paspsaaa»

OK1, OK2, IIK1.1.

Tema 1.2.

Conep:kaHue y4eGHOro MaTepuajia

OK1, OK2, I1K1.1.




Apupmernyeckne
onepaumu ¢
KOJMPOBAHHBIMH
YHCJIAMH

Oco0eHHOCTH BBINOIHEHUS apU(METHIECKUX OTIEpaIluii ¢ MHOTOPA3PAIHBIMU JABOMYHBIMU
KOJIMPOBAHHBIMH YHCIIaMU (CJIO’KEHHE, BEIYMTAHUE, YMHO)KEHHE U JIEJICHHE) CO 3HAKOBBIM U
0e3 3HaKOBOT'0 pa3psija.

[TpaBuia u mocien0BaTeIbHOCTD BBIMOJIHEHHS apu(PMETHUECKUX ONeparui ¢
KOJIMPOBAaHHBIMU JIBOMYHBIMHU YUCIIAMH ¢ (PUKCUPOBAHHOM M TUIABAIOICH 3asTON B
IpsMOM, OOPaTHOM, JIOIIOJIHUTEIEHOM U MOAM(DULIPOBAHHOM KOJIE CO 3HAKOBBIM U 0€3
3HaKoBOro pazpsaa. CiokeHue U BBIYMTaHNE KOAUPOBAHHBIX IBOMYHO-AECATUYHBIX YNCEI
CO 3HAaKOBBIM U 0€3 3HAaKOBOI'0 pa3psiia

B Tom YUCJIE, MPAKTUYCCKUX 3aHATHIl

IIpakTuyeckoe 3ansaTue Ne 3. BoironHeHue apuMETHIECKUX OMEPALIUN ¢
MHOTropaspsAAHbIMA JBONYHBIMU KOAUPOBAHHBIMHA YU CJIaMH CO 3HAKOBLIM U 0e3 3HaKOBOI'0O

paspsija.

Pa3nea 2. Jlormyeckune ocHOBbI HUGPOBOI CXeMOTEXHUKH
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Tema 2.1.
DOyHKIUOHAIBHASA
JIOTHKH

Coaep:xxanue yue0HOro MaTepHaJia

Ou3nuecKoe MpeCTaBICHUE JIOTHYSCKUX 3HAUCHUH JBOWYHBIX YHCEI IEKTPHUECKIMH
curnanami. [ToHsTue 0 KOMOMHALIMOHHON cXeMe U ITU(PPOBOM aBTOMaTe. byneBbl
(mepexitoyarenbHble) (YHKIIMH, HX KOJMYECTBO U CIIOCOOBI 3a/1aHUs, CYIIECTBEHHBIE U
(UKTHUBHBIE IEPEMEHHBIE.

Crioco0bI peicTaBIeHNs IOTHYECKUX MEPEKITI0YaTEbHBIX (PYHKINI: BRICKA3bIBAHHE
(cmoBecHOE M MUCbMEHHOE ), TAOTUYHOE (MOHATHE O TaOIUIaX UCTUHHOCTH) U
aHaJIUTUYECKas 3amuch (3anmuch Gopmyoit). DnemMeHTapHbIe (OCHOBHBIE, Oa3UCHBIE
¢bynkuuu 1, NN, HE) u komOnHanoHHble (yHUBEpCalbHbIe, 0a30BbIe) JIOTHYECKHE
(GYHKITMH OJHOW M IBYX ITEPEMECHHBIX, UX (PYHKIIMOHAIbHAS 3aMMHUCh Yepe3 JTU3BIOHKIIHIO,
KOHBIOHKIINIO U HHBepcuio. [ToHsaTHE BhICKa3biBaHUs. Onepanny UMIUTUKAIIH,
HKBUBAJIEHTHOCTH U CYMMBI TIO MOJTYJTIO 2, UX CBOMCTBA.

TabmuIel MICTUHHOCTH /1711 OCHOBHBIX (0a3MCHBIX) M YHUBEPCATbHBIX (0a30BbIX)
noruyeckux QyHKIui. PeieiiHO-KOHTAKTHBIM aHAJIOT AJIEMEHTAPHBIX U KOMOMHAITMOHHBIX
JIOTUYECKHUX (YHKITHH.

[TpumeHeHne 3aKOHOB, TOXKIECTB M TIPABIIT aJTreOphI JIOTHKH IS 3aITUCH U TPe00pa3oBaHus
nepeKItoYaTeNbHbIX (yHKIUH. Y cnoBHOe rpapudeckoe o6o3HaueHue (YI'O) ocHOBHBIX
(6a3MCHBIX) M YHUBEPCATBHBIX (0a30BBIX ) JIOTHUECKHUX DJIEMEHTOB TSI pEaTU3aII
DIIEMEHTAPHBIX U KOMOMHAIIMOHHBIX (YHKIIUN

CamocrosiTeibHas paGora

MuHuMU3aMs TOTHYECKUX (PYHKIIHHA

B Tom umnciie, NPAKTHYECKUX 3aHATHH

OK1, OK2, IIK1.1.




IIpakTnyeckoe 3ansaTue Ne 4. ©opMbl rpecTaBIeHUS (PYHKIMHI anreOpbl JJIOTUKUA U UX
MHHUMH3aLHS.

Tema 2.2. OCHOBBI
CHHTe3a HU(PPOBBIX
JIOTHYECKHUX YCTPOMCTB

Coaep:xanue yueOHOTo MaTepHaJia

ANTOpUTM TEepexo/ia OT BHICKA3bIBAaHUS K TAOIUYHON M (PYHKIIMOHAIBHOMN aHATUTHYECKON
dopme 3anucu nepexioyaTeabHbIX GyHKIUNA. OCHOBBI aHATUTUYECKOTO U IPpauaecKoro
(xapthl KapHo) crioco6oB Munnmuzanuu GpyHkuuid. Metozuka nepexoja oT HOpMaJIbHOM K
COBEpPILEHHBIM (pOpPMaM 3aIUCH MEPEKITI0YATEIbHBIX (PYHKIUH MPH aHATUTHIECKOM U
rpaguIecKoM crocodax.

OCHOBBI CHHTE3a U aHAJIM3a KOMOMHAIIMOHHBIX JIOTHUYECKUX CXeM. AJITOPUTM IEepPexo/ia OT
BBICKA3bIBAaHUS K TAOJUYHON M (PYHKIIMOHAIBHON aHaTUTHYeCcKol hopme 3anucu
nepexroUaTebHbX Gyaknuid. Crernuanbabpie paznoxenus [1D. He momHoCTRIO
onpezenenusie (dactueie) [1D. [Toctpoenne GyHKIIMOHAIBHON CXEMBI TOTHUECKOT0
yCTpOMCTBa METOJIOM cHHTe3a. CHHTE3 HE MOJHOCTHIO 33JaHHBIX JIOTHYECKUX (PYHKITHIA.
[TonsiTre 0 3anPeLICHHBIX U HEOMPEEIEHHBIX HAa00pax apryMEHTOB 3JIEMEHTAPHBIX
¢ynkunii. AHann3 QyHKIIMOHAIBHBIX CXeM JIOTHYECKHX yCTpoiicTB. HekoTopsie
0COOCHHOCTH MOCTPOEHUS CXEM JIOTHUECKUX YCTpOorCTB. TexHuueckas peanuszamus —
MOCTPOCHHE JIOTUYECKHUX CXEM 10 MEepeKTtovaTenbHbM QyHKIHsIM. OcobeHHOCTH
MIOCTPOEHUS JIOTUYECKUX YCTPOICTB

B Tom YUCJIE, IPAKTUHICCKHUX 3aHATHIA

IIpakTuyeckoe 3ansaTue Ne 5. [ToctpoeHue cxeM UPPOBHIX TOTUUECKUX YCTPONCTB
METOJIOM CHHTE3A.

OK1, OK2, IIK1.1.

Tema 2.3. lludposrbie
HHTerpajbHbIe
MHKPOCXeMbI

Conep:xanue yueOHOTro MaTepuaJia

OO6u1me cBeneHus o HUPPOBBIX HHTETpaIbHBIX MUKpocxeMax (LIMMC) u obaacts ux
npumenenus. OcHoBHble cepuu LIMMC asnst nocTpoeHus 10rH4eckux yCTpONUCTB.
Knaccugukanus cepuiit IUMC no ¢pyHKIIMOHaNbHOMY Ha3HAYEHUIO, (PU3NIECKOMY
MPUHILINITY paOOThl aKTUBHBIX 3JIEMEHTOB (CXEMOTEXHUYECKOE PEIIEHUE), FIEKTPUUECKUM
U 3KCILTyaTallMOHHBIM [TapaMeTpaM, BBIIOIHIEMBbIM (YHKIMSIM, KiaccaM (THUIIaM).
Homenknarypa u cepuu 1 poBbIX HHTETPAIbHBIX MUKpocxeM. KoHcTpykTHBHOE
oopmiieHre UHTErpalbHbIX MUKpocxeM. Cructema muppoOyKBEeHHOT0 0003HAYCHHS
cepuii Hu(POBBIX UHTErpaTbHBIX MUKpocxeM. OcHoBHbIe mapameTpbl HUMC.
CpasnutensHble mapameTpbl HIUMC ¢ pa3ianuHbIMM BUIaMU CXEMOTEXHUYECKUX
pELIeHMI.

OO011ast XapakTepUCTHKA MOCIEA0BATEIbHBIX U KOMOMHAIIMOHHBIX IIU(PPOBBIX JOIMYECKHX
ycrpoiicTB Ha ocHOBe [IUMC. @yHKIIMOHANBHBIE CXEMBI U YCIOBHBIE TpadudecKue
o6o3Hauenust HUMC B 3aBUCHUMOCTH OT (PYHKIIMOHATIBLHOTO Ha3HaueHHUst. OCOOEHHOCTH

OK1, OK2, I1K1.1.




‘ BktoyeHus: LIMMC B (hyHKIIMOHAJTBHBIX CXEMax JIOTHUYECKUX YCTPOICTB

Pa3znen 3. [locienoBareibHOCTHBIE M (POBBIE YCTPOICTBA — HU(PPOBBIE ABTOMATHI
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Tema 3.1 Hudposbie
TPUITEPHBbIE CXEMBbI

Conep:kanue y4eOHOT0 MaTepuaJia

OO01m1me cBeieHUs O TPUTTEPE KaK MPOCTEHIIEM KOHEYHOM M (PPOBOM aBTOMATE.
Haznauyenue TpuUrrepoB 1 UX IpUMEHEHHUE B ammapaType >KelIe3HOI0POKHON aBTOMAaTUKU
U TereMexanuku. Tumel TpurrepoB. Kiaccudukanus Tpurrepos 1o crnoco0y 3anucu u
yrpaBieHUs: HHPOpMaIUel, opraHu3aluu JOrHueckux cps3eil. Haznauenue u
0003Ha4YeHNE BXO/I0B U BBIXOJIOB TPUITEPOB. MeTOAMKA ONpeAeIeHUS COCTOSHUS
TpurrepoB. OCHOBHBIE MTaPaMETPHI.

[TocTpoeHne TpUrrepoB Ha OCHOBE JIOTMYECKHUX AJIEMEHTOB UHTEIPaIbHONW CXEMOTEXHUKH
MeTOJIOM cruHTe3a. OCHOBHBIE MIOHATHS O CTATUYECKOM U JMHAMUYECKOM YIIPABJICHUU
tpurrepom. [IpuHIMT QyHKIMOHUPOBAHUS aCHHXPOHHOTO RS-Tpurrepa (OucrabmibHas
siyelika mamsaTH) Ha ocHOBe jJorndeckux anemeHToB MI-HE u MJIN-HE B unterpansHoi
CXEMOTEXHHKE C MPSMBIMU HHBEPCHBIMH BXxoJamMu. [locTpoeHne GyHKIMOHATBHON CXeMBbl
U nporecc PyHKIMOHUPOBAHUS OJHOCTYIIEHUATOTO U ABYXCTyneH4aroro RS-tpurrepa.
OcoOeHHOCTH TTOCTPOCHHUS ¥ pabOTHl PYHKIIMOHAIBHBIX CXEM CYETHBIX TPUITEPOB.
[ToctpoeHue HyHKIIMOHATBHBIX CXEM U MPUHIUI padOThl TPUITEpOB T-Tumna, D-tumna.
[Toctpoenue yruBepcanpaoro JK-rpurrepa Ha ocHoBe RS-Tpurrepa ¢ ycrpanenuem
COCTOSIHUSI HEONPEENICHHOCTH. Y CJIOBUS OCTPOCHUS U pabOThl CHHXPOHHBIX TPUTTEPOB.
Tabnuna nepexo0B Tpurrepa (Tabiniia MICTHHHOCTH) U 3aKOH (DYHKIIMOHUPOBAHUS
TpUrrepa (XapakTepucTH4ecKoe ypaBHEHUE TPUTTEPA).

Hexotopsie ocobeHHOCTH (DYHKIIMOHAIBHBIX CXEM TPUTTEPOB: paCIIUPEHUE
uH(popManmoHHbIX Bxoa0B 1o U (MJIN), co3nanune BX010B aCHHXPOHHOH YCTaHOBKHU
(cOpoca) B nynesoe (0) wim enuauyHOE (1) COCTOSIHUE TPUTTEPOB M X OJIOKHPOBKA,
CO3J1aHH€ JIOMOJHUTEIBHBIX BXOA0B paspemenus. [loctpoenne u paboTa cxeM B3aUMHOTO
npeoOpaszoBanus tpurrepos: RS—T; D —»T; RST— D; RST— JK; JK — RS; JK— T,
JK—D. YcnoBHoe rpapuueckoe 0003HauUEHHE TPUTTEPOB

B Tom unciie, 1abopaTtopHbIxX padoT

JlaGopaTopHnas paGora Ne 1. MccnenoBanue paboThl HHTETPAJIbHBIX TPUTTEPOB HA
JIOTMYECKUX IEMEHTAX»

OK1, OK2, IIK1.1.

Tema 3.2. [lu¢posrie
CYCTYMKHU HMITYJIBCOB

Coaep:xanue yueOHOro MaTepHaJia

O6mue cBefeHus o cueTyrkax. HazHaueHue v TUIIBI CYETYMKOB U MEPECUETHBIX
yerpoiicTB. Knaccudukanus u mapamerpbl cueTyukoB. [IpuHIMN GyHKIIMOHUPOBAHUS
CUYETYMKOB. MakcuManbHbIN (M30bITOUHBIN) U 3G (HEKTUBHBIN KOIPPHUIIMEHTHI cueTa
cuerynka. [lepenosHeHne cueTunka

OK1, OK2, IIK1.1.




[TpuHUMTIBI TOCTPOCHUS U pabOTHI CYSTUYMKOB Ha CIIOKEHHE U BBIYUTAHUE C
II0CJIEI0BATENIbHBIM, IIapaJlJIeIbHbIM, CKBO3HBIM M I'PYIIIIOBBIM IepeHocoM. Tabauma
NEepex00B CUCTUYNKOB (TaOIUIa UCTHHHOCTH, TAOIUIA COCTOSIHUN) M 3aKOH
(YHKLMOHUPOBAHUS CUETUUKA (XapaKTepUCTHUECKOe ypaBHEeHue). PazpsaaHocTs u

K03 PHILIMEHT Iepecyera CUeTYNKOB, BECOBOE COOTHOILIEHHE Pa3ps0B. BB 1 BHIBOI
UH(pOpPMaLIUU B CUETYUKAX (IIOCIIE0BATENIbHBIN U MapauiebHblil). CHHXpOHHBIE U
ACHHXPOHHBIE cYeTYHKH. CUETYHK C U3MEHSIEMBIM HaIllpaBJIeHUEM cueTa (peBepCHUBHBII
cdyeTurK). CaMOOCTaHABIMBAIOIIUNACS CUETYHK. JIeKaHBIN TBOUYHO-ACCITHIHBIN
cuetuuk. [locTpoerne u mpuHIKI pabOTHI CUETYNKOB C MTEPEMEHHBIM K03 hurmeHTOM
nepecyera. KoJsiblieBbIEe CUETUMKM.

[TocTpoeHre CyMMUPYIOIIEro ABOMYHOIO CYETYMKA METOJIOM CHHTe3a. BapuaHThl
rpadu4ecKkoro n300pakeHus: GPyHKIMOHAIBHBIX CXEM CUYCTUYMKOB (BEPTUKAIBHOE
TFOpPU30HTANIbHOE). Y ClI0OBHOE Tpaduueckoe o0o3HaueHue cueTunkoB. KackaaHnoe
COCMHEHUE CYCTUYMKOB (MHOTOPA3PsAHBIE CYETYHKH ). CXEMBI JeTUTENs YaCTOTHI
UMITYJIbCHOM MOCJIe10BaTEIbHOCTH HA OCHOBE JABOMYHBIX CUETUMKOB (Ha3HAUYEHUE,
NPUHIAI TOCTPOSHHSI ¥ paboTa JENUTENCH ¢ Pa3InYHBIMA KOXPPHUIIMEHTAMU TCTICHUS)

B Tom umnciie, 1abopaTopHBIX padoT

JlabopaTopnasi pabora Ne 2. VccnenoBanue GyHKIIMOHATBHBIX CXEM CUCTYHKOB.

Tema 3.3. Peructpsi

Coaep:xanue yueOHOTro MaTepHaJia

O6mue cBenenus o peructpax. Haznauenue u tumnsl peructpoB. Knaccuduxarms
peructpoB. [IpuHIIUI MTOCTPOSHUS U PaOOTHI TOCIEOBATENBHBIX, TAPATIICIHHBIX,
nocle0BaTeIbHO-ApaUIeTbHBIX U MapaIebHO-TIOCIEI0BATEIbHBIX PETUCTPOB MPH
BBOJIE U BbIBO/Ie HH(popMannu. OcoOeHHOCTH Mapada3zHoro napajieIbHOTO PErucTpa.
KonbiieBbie perucTphl, UX Ha3HaAUYE€HHE, 0COOCHHOCTU MOCTPOCHUS U TUHAMHKA paOOTHI.
PCFI/ICTpI)I C BBICOKMM UMIICAAHCOM, IPUMCHCHUC X B BBIYUCIUTCIIBHBIX KOMIIJICKCAX.
PeBepcuBHBIN perucTp, Ha3HAYSHHE, TPUHIIUII TOCTPOCHUS U OCOOCHHOCTH MMPUMEHEHHS.
C)IBI/IFaIOIHI/Ie PETUCTPEI C UCIIAMUA IIpUCMa I[BOI/I‘{HOﬁ I/IH(i)OpMaHI/II/I B ITOCJIECAOBATCIIBHOM
KOJI€ U BBIJIaY¥ — B MapajlieIbHOM KOJie U Ha000poT. CIBUTAIOIINE PETUCTPHI KaK
npeoOpa3oBarenu KoaoB. bydepHsie peructpsi.

BapuanTts! rpaduyeckoro nzo0pakeHus HyHKIIMOHATBHBIX CXEM PETUCTPOB
(BepTHKAIBHOE W TOPU3OHTAIIbHOE). Y CIIOBHOE Tpaduueckoe 0003HAYCHHE PETUCTPOB.
Peanm3aiius cxeMm perucTpoB Ha TPUTTEPAX PA3IUYHBIX THIIOB

B Tom unciie, 1abopaTtopHbix padot

JlaGopaTopnas paGora Ne 3. MccnenoBanue (yHKIIMOHAIBHBIX CXEM PETHCTPOBY»

OK1, OK2, IIK1.1.

Pasznen 4. KomOnHanuonHble uudpposeie ycrpoiicTa

18

10




Tema 4.1. llIndpatopsl
U aemudparopbl

Coaep:xanue yueOHOTro MaTepHaJia

Hasznauenue mmdpaTopoB u nemmdpaTopoB Kak 3JI€MEHTOB TPeoOpa30oBaHuUs YUCIOBOU
uH(popmanuu. [IpuHiun nocTpoeHus U padoThl MUpPaTopoB u aemudpparopos. Tadmuma
UCTHHHOCTH Tpoliecca (GyHKIIMOHMPOBaHUs mmdparopa u aemudparopa. MaTpuvHbIe,
JTUHEHHBIE U MPSMOYTOIbHBIC AemuppaTopsl. EMKOCTh IH(PaTOpoOB U NI PPATOPOB.
®dopmaTel BXOJHOTO KOJIa: IBOMYHBINA M TBOMYHO-ICCATHYHBIA. MHOTOCTYIIEHYAThIC
nemmdpartopel. Y cinoBHOe rpaduueckoe 0603HaueHue mudpaTopoB u aemudpaTopos.
Amnanuz cxeM mudpatopoB u aemmbparopoB B 6aszucax NI, U-HE, NJIN-HE

B Tom umnciie, 1abopaTopHbIX paboT

Jladoparopnasi padora Ne 4. Mccnenopanue G yHKIIMOHATBHBIX CXEM IIH(PPATOPOB H
Jemn(paTopoB

OK1, OK2, IIK1.1.

Tema 4.2.
IIpeoGpa3oBaresn KO10B

Coaep:xanue yue0HOro MaTepHaJia

Hasnauenue npeobpazoBateneit koaoB. [IpuHiumn noctpoenus u padboThl mpeodpa3oBaTeis
JIBOMYHOTO TIO3UIIMOHHOTO YHCJIa B CIICIUATbHBIC TBOMYHBIC MAIIIMHHBIC KOJIbI U
MAaIIMHHBIX KOJOB OJJHOTO BH/Ia B IPYTOH, MpeoOpa3oBaTeisi JBOMYHO-AECATUIHOTO KOJa
B JIBOUYHO-JICCSITUYHBIN KOJI IPYroro BHJa, Ipeodpa3oBareis KOAOB s u(poBoi
KoaupOoBKH. OCOOEHHOCTH MOCTPOCHUS CXEM IIPH MEPEX0Ie U3 KOJOB OJHON CUCTEMBI
CUHCIICHUS B Ipyryto. Tabmuia HCTHHHOCTH Tiporiecca pyHKIIMOHUPOBAHHUSI
npeoOpaszoBareis KOJI0B.

VYcnoBHoe rpadguueckoe o603HaueHHE peoOpa3oBaTeneii KoJoB. AHAIIN3 CXeM
npeoOpazoBareneit kojaoB B 6azucax NI, M-HE, NJIN-HE

B Tom umnciie, NPAKTHYECKUX 3aHATHH

HpaKTI/I'—IeCKOG 3ansaTue Ne 6. Jlornueckoe MMPOCKTUPOBAHNEC CUCTHBIX CXCM)).

OK1, OK2, IIK1.1.

Tema 4.3.
MyJabTHILIEKCOPBI U
AEMYJIbTHILIEKCOPbI

Conep:xxanue yueOHOTro MaTepuaJia

Hasnadyenue MyJnbpTUIIIIEKCOPOB M IEMYJIBTUIUIEKCOPOB KaK JIEMEHTOB YCTPOMCTB
nepeaayy U npuema uHpopmManuu. MylbTHILUIEKCOPBI Kak HU(POBbIE MHOTOIIO3UIIMOHHBIE
NEPEKIIIOYATENN-KOMMYTATOPBI. JIeMyIbTHIIEKCOPBI KaK CEIEKTOPBI-PaCIPEAEITUTEIN
BXOJIHOT'O CUTHaja, paCIIUPUTEIIA KaHAJIOB.

[Tpunumn noctpoeHus U GyHKIIMOHUPOBAHUS MYJIBTUIIIIEKCOPOB U IEMYIbTHUILIEKCOPOB.
OcCo0eHHOCTH UCTIONB30BAaHUS MYJIBTHUILIEKCOPOB IS TIepeiadn HH(OPMAIMU U3 MHOTHUX
KaHaJIOB B OIMH B IIOCJIEJOBATEILHOM KOZI€ U MPeo0pa30oBaHMsl MapalIebHOIO KOJa B
NOCJIeI0BATENbHbIN. MyIbTUIUIEKCOPHOE U IEMYJIBTHILIEKCOPHOE JIepeBo. Tabmnuia
UCTUHHOCTH Tpoliecca GyHKIMOHUPOBAHUS MYJIbTUILIEKCOPOB U IEMYJIbTUIIIIEKCOPOB.
IIpuMeHeHrne MyJIbTUIUIEKCOPOB U JEMYJIBTUILNIEKCOPOB KaK KOMMYTaTOPOB KaHAJIOB.
[ToHsATHE O CEeNEKTOPAX-MYJIbTUILIEKCOpaX. Y CI0BHOE rpaduueckoe 0003HaU€HUE MYJIbTH-

OK1, OK2, I1K1.1.
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IJICKCOPOB U JCMYJIbTUIICKCOPOB

B Tom unciie, 1abopaTtopHbIxX padoT

JlaGopaTopnas pa6ora Ne 5. VccnenoBanue (yHKIIMOHAIBHBIX CXEM MYJIbTHILIICKCOPOB
U JIeMYJIbTUILIIEKCOPOB.

Tema 4.4.
KoMOnHanmoHHLIe
ABOUYHBIE CYMMATOPbI

Coaep:xanue yueOHOT0o MaTepHuaJia

Haznauenue u knaccudukanms KOMOMHAIMOHHBIX cyMmMaTopoB. [locTpoenne MeToiom
CHHTE3a U YCIIOBHSI (DYHKIIMOHUPOBAHUSI OJTHOPA3PSIHOTO KOMOWHAIIMOHHOTO
nosrycymmaTopa. Tabiuiia HCTUHHOCTH mpoliecca (pyHKIHOHUPOBAHUS KOMOUHALIMOHHOTO
cymmaropa. Iloctpoenne u paboTa moJIHOr0 OJHOPA3PATHOIO KOMOMHALIMOHHOTO
CyMMaropa.

MHoropa3psHble CyMMAaTOPbI OCJIEI0BATEIILHOTO U MApaJJIENIbHOIO AEHCTBUS C
3allOMUHAHUEM [ePEHOCa, MOCIEI0BATEIbHBIM CKBO3HBIM [IEPEHOCOM, MApaJUICIbHBIM U
IPYNIIOBBIM IIepeHOCOM. CrIocOOBI MOBBIIEHUS OBICTPOACHCTBHS MMapauIeIbHBIX
cyMMarTopoB. HakariuBaroriye JBOMUHbIE CyMMATOPbL. JlecATHYHBIE CYMMAaTOPHI.
Kackagnoe coennneHne cyMMaTopoB. Y cJIOBHOE rpadudeckoe 0003Ha4eHNE CyMMAaTOPOB.
AHann3 QyHKIIMOHATILHBIX CXEM CYMMaTOpPOB

B Tom umnciie, 1abopaTopHbIX paboT

JlabopaTopnasi pabora Ne 6. MccnenoBanue ¢yHKIIMOHATBHBIX CXEM CYMMAaTOPOB.

Tema 4.5. lludposrbie
KOMIIapaTopbl

Conep:xanue yueOHOTro MaTepuaJia

Hasznauenue u kinaccudukays nudpoBbIX KOMIIAPaTOPOB — cXeM cpaBHEHHs. OCHOBHBIE
orepanuu MopaspsiIHOrO CPaBHEHUS ABYX CPAaBHHUBAEMBIX JBOMUYHBIX YHCE HA OCHOBE
anreOpbl JIOTUKU. [IpUHIMITEI paBEeHCTBA U HEPABEHCTBA JBOWYHBIX yHcel. [lpunimn
MOCTPOEHHUS U IIpolecc PyHKIIMOHUPOBAHUS OJIHOpa3psAaHOro koMmnaparopa. Ilocrpoenne
U paboTa MHOTOpa3psIHOro Kommaparopa. Tabnuia HCTUHHOCTH ()YHKIIMOHUPOBAHUS
komnaparopa. CriocoObl HapalluBaHUs pa3psIHOCTH KoMIapaTopoB. KackaaHble cXeMbl
KOMIIapaTopoB. Y cloBHOE Tpaduueckoe 0003HaYCHHE KOMIIapaTOpOB

OK1, OK2, IIK1.1.

OK1, OK2, IIK1.1.

Paspnea 5. [lu¢gposbie 3annoMHHAKOIIME YCTPOHCTBA

Tema 5.1.

\ Conep:xanue yueOHOro MaTepuaJia

N

OK1, OK2, IIK1.1.
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Kanaccnpukanus n
napaMeTpsbl
3aMOMHHAIOIIUX
YCTPOMCTB

OO01mas xapakTepuCTHKA 1 Ha3HAYeHUE MU(PPOBBIX 3aTOMHHAIOIINX YCTPOHCTB.
Knaccudukanus u napameTpbl HUPPOBIX 3aIOMUHAIOIIMX YCTPONUCTB MO (hU3HMUECKUM
OPUHIUIIAM PaOOThL, IO TEXHOJIOTHH W3TOTOBIICHHS, CIOCO0Y N300paskeHHsI YiCeT,
croco0y 3armoMuHaHus UHGOpMaIMK, IO KPaTHOCTH CUUTHIBAHUS. METO/Ibl pa3MeleHUS
uH(popmanuu (anpecHas u 6e3aapecHas). Mepapxus (CTpyKTypa) 3allOMHUHAFOIIHX
yctpoiicts (O3Y, 13V, [IT13Y). OcHOBHBIE XapaKTEPUCTUKH 3aIIOMHUHAIONIUX YCTPOMCTB:
€MKOCTb, OBICTPOJEHCTBUE, HAZIE)KHOCTh U SKOHOMUYHOCTD. [loHsTHE O
cBepxorepaTuBHOM 3anomuHaromieM ycrpoictse (CO3Y). Opranuzamnus 6e3aapecHor u
BUPTYaAJIbHOU MaMsTH (Mara3uHHasi, CTEKOBasi, aCCOLIMaTUBHAs, HEMTOCPEICTBEHHAS 1
psIMOI ajipecaliun)

Tema 5.2. OnepaTuBHble
3anOMHHAIOIIHe
ycTpoiicTBa

Coaep:xanue yueOHOro MaTepuaJia

Ha3nauenue, mpuHIUI TOCTPOSHUS U PEKUMBI paOOTHI OITEPATUBHO-3aITOMUHAIOIIETO
ycrpoiictBa (O3Y) — 3amnuch, XpaHeHHE U YTeHHEe HHPOPMAIIUU B dJIEMEHTaX MaMsATH
O3YVY. Opranuzanus namsata B O3Y. [loctpoenue cxem 3alIOMUHAIONINUX 3JIEMEHTOB

nuHammudeckux U cratndeckux O3Y. CtpykTypa matpull Hakonutesnei nuanpopmanuu O3Y.

CxeMbl oniepaTUBHBIX 3alIOMHHAIOMINUX YCTpoicTB Ha ocHoBe TTJI-cTpykTypsl 1 M/III-
CTPYKTYpBI C OTHOKOOPAMHATHOMN U IBYXKOOpAUHATHOHN BbIOOpKOif. Ctatnueckue O3Y
(perucTpoBble, MaTpUYHEIE, (hailIoBBIE, TOpa3psAHbIe, 6aliToBbIe). JJunammueckue O3Y.
CxemotexHuka O3Y Ha OT€4EeCTBEHHBIX MUKpOCXeMaxX. Y CJIOBHOE Ipaduueckoe
0003Ha4YeHNEe ONePaTUBHO-3aIIOMHUHAIONIET0 YCTPONUCTBA

OK1, OK2, IIK1.1.

Tema 5.3. IlocToAHHEBIE
32aMOMMHAIOLIHE
ycTpoiicTBa

Conep:xanue yueOHOTro MaTepuaJia

Ha3nauenue u kinaccupukanys MOCTOSIHHBIX 3anloMUHaromux ycrpoiicts (I13Y).
OnemeHTHast 0a3a U OpraHU3alysl MOCTOSHHBIX 3alIOMUHAIOIINUX YCTpOHCTB. [locTosiHHBIE
3allOMUHAIOLIME YCTPOMCTBA MACOYHOIO THIA U TPOrPAMMHUPYEMBIE MT0JIb30BATEIIEM.
[Toctpoenue 13V paznuunbix BuaoB. [IpuHiun nporpaMMupoBanus nonb3osarenem [13Y
(3JIEKTPUYECKUM CUTHAJIOM U MacKupoBaHueM). OcOOEHHOCTH MOCTPOEHUS
NepernporpaMMHUPYEMbIX IMOCTOSHHBIX 3anoMuHatomux ycrpoicts (IITI3Y). Cxema ITI13Y
C MHOT'OKPATHBIM 3JIEKTpUUECKUM nepenporpaMmmupoBanuem. I3V ¢
yIbTPapuOIETOBBIM CTUPAHUEM U DJIEKTPUUECKOM 3amKChio. Y CJIOBHOE Tpaduieckoe
0003HauEHNE MOCTOSIHHBIX 3aTIOMUHAIOIINX YCTPOICTB

OK1, OK2, I1K1.1.

Pasznen 6. Anajsioro-uugpo

Bble U IM(Ppo-aHaIOroBbIE peodpasoBaTeu HHGopMauu

Tema 6.1. lugpo-
aHaJIOrOBbIe
npeodpa3osartenu (L{AII)
KO/Ja B HANpsi’KeHn e

Coaep:xanue yueOHOro MaTepHaJia

Ha3nauenne u ocHOBHBIE MapaMeTphl UG PO-aHATOTOBEIX Mpeodpaszopareneit (LIAILT).
MerTtobl mpeoOpa3oBaHus KOJa B aHATOTOBBIN CUTHAN. OCHOBHBIE CXEMHBIE PEIICHHS

MOCTpOeHUs (P po-aHaIoroBeix mpeodpazoareneii: [{AIl ¢ mpenmu3noHHbIMU

OK1, OK2, IIK1.1.
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PE3UCTOPHBIMH MaTpHIIaMU U Oe3MaTpudHble. [locTpoeHne 1 MPUHIUI pabOThI CXEMBbI
LIAII ¢ mperu3nonnpiMu pe3uctopabiMu MaTputiamu (L{AIT ¢ BecoBpIMU TBOMYHO-
B3BEIICHHBIMH CONIPOTUBJICHUSIMH) U Ha OCHOBE MaTpuilbl R-2R ¢ cymmupoBaHuemM TOKOB.
CxeMOTexXHHYECKHEe MPUHIIMITBI [IU(PPO-aHATIOTOBBIX Ipeodpa3zoBaTesiel U UX MOCTPOCHUE
Ha JIEKTPOHHBIX KIF0YaX. Y CIIOBHOE rpaduueckoe 0003HaueHUE IUPPO-aHATIOTOBBIX
npeoOpasoBaresnei

B Tom umnciie, 1abopaTopHBIX paboT

JladopaTopnasi padora Ne 7. NccnenoBanue G yHKIIMOHATBHBIX CXeM ITH(PPO-aHAIOTOBBIX
npeoOpa3oBaresneii»

Tema 6.2. Anasoro-
nugposbie
npeodpazoBaresan (ALI)
uHpopmannu

Conep:kanue y4eOHOT0 MaTepuaJia

Hasnauenue u 0OCHOBHBIE TapaMeTphl aHajoro-nudpoBsx mpeodpazosareneit (ALLIT).
[Tpunumn ananoro-mudpoBoro npeodpazoBanus uHpopmaruu. [Tonstue o
JTMCKPETU3aIK, KBAaHTOBAaHUH U KOJAWPOBAHUH HEMPEPHIBHBIX CUTHAIOB. MeTOoIbI
npeoOpa3oBaHus aHAIOTOBOTO CHrHaia B KoJ. [IpuHIMN mocTpoeHus: aHaIoro-nu(poBbIX
npeoOpa3oBaTeieil CHTHAJIOB [0 METOJ[aM CTYNEHYATOr0 U IMOCIIEA0BATEILHOTO
NpUOIMKEHUS OTIOPHOTO HAIIPSDKEHUS U C MapaljIeNIbHbIM MpeoOpa3oBaHUEM.
[IpeoOpazoBarens yria noBopota B ABouuHbIN Koj. [locnenoBarenbusie ALII ¢
€MHUYHBIM U C JIBOUYHO-B3BEIICHHBIM MPUOIMKEHUEM. Y CIIOBHOE Ipaduueckoe
0003HaueHHNE aHAJIOTO-IIM(POBBIX MTpeodpazoBarTenen

B ToMm 4nciie, 1a00paTOpPHBIX padoT

Jladoparopnasi padora Ne 8. MccnenoBanue ¢pyHKIIMOHATBHBIX CXEM aHAIOTO-IIU(PPOBHIE
npeoOpaszoBarenein»

OK1, OK2, IIK1.1.

Paspnen 7. Mukponpoueccopbl H MUKPONPOLECCOPHBIE YCTPOHCTBA

Tema 7.1. O0mme

Conep:xanue yueOHOTro MaTepuaJia

OK1, OK2, I1K1.1.

CBeICHHS O OcHoBHBIE OIIpeIeTICHHS U MOHATHS O MUKPOIIpolieccopax Kak mpuMepax HudpoBoro
MHKpoIponeccopax u aBToMaTa. Ha3zHauenue, kiaccuukanus 1 TUIIOBask CTPYKTypa MUKpoIpoleccopa. J{Ba
MHUKPOIPOUECCOPHBIX M0JIX0/1a K IOCTPOEHUIO MTPOLIECCOPOB: MPUHIUIIBI CXEMHOM JIOTUKH U TPOrpaMMUPYyEMOi
cucremax goruku. CrocoObl OpraHnU3aluy YIPaBICHUS BBIYUCIUTEIBHBIM IIPOLIECCOM.
Knaccudukanus MukponpoieccopHbix cpencTs. [lokoaeHuss MUKPOITPOLIECCOpPOB.
Ob6nacTu NpUMEHEeHUs: MUKpOIpoleccopoB 1 MUKpoOBM. Pons MukponpoiieccopHoit
TEXHHUKH MPHU CO3/1aHUU cUcTeM 00paboTku JaHHbBIX. [lepcrieKTHBEI pa3BUTHS U
VICII0JIb30BaHUsI MUKPOIIPOLIECCOPHBIX CPEJICTB
CamocrosiTejibHas padoTa OK1, OK2, IIK1.1.
00630p 0AHOKPUCTAIBHBIX MUKPOKOHTPOJIJIEPOB
Tema 7.2. Conep:xaHnue yueOHOIro MaTepuaJia OK1, OK2, IIK1.1.
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MukponponeccopHbie OpnHOKpHUCTaNbHBIE MEKpOTIpOIiecCOpbl. CTPYKTYpHASI CXeMa U apXUTEKTYPHOE
ycTpoiicTBa MOCTPOCHUE OJIHOKPHUCTATIHLHOTO0 MUKpoTpolieccopa. CocTaB, Ha3HAUECHUE U IPUHITUIIBI
B3aMIMOCBSI3M OCHOBHBIX OJIOKOB B CTPYKTYPHOH cxeMe MUKporpoieccopa. Haznauenue
OCHOBHBIX CUTHAJIOB M BBIBOJIOB. B3anMoieiicTBHe yCTpOICTB MUKPOITpOIieccopa mpu
BBITIOJTHEHUH KOMaH]1 yrpasiieHus. Komanasl Mukpormpoiieccopa. OcobeHHOCTH
peanu3aiyy KOMaH/I epenadn yrpasieHus. OpraHu3alysi maMsITH MUKPOIIPOIIECCOPOB.
MarvHHbBIE TaKTHI U [IUKJIBI (BpEMEHHAas [uarpaMmMa ukioB). MHbopMalus cocTosTHUS.
3amyck Mukporporeccopa. CocTosiHUSI 3aXBata, pephIBaHus, OcTaHoBa. [ToHsTHE O
POrPaMMHOM 00€CTIeYeHUN

IIpome:xxyTouHAasi aTTeCcTAlUs - IK3aAMEH 10
CamocrosiTesbHasi padoTa 4
Bcero 83

Jl1st XapaKTepUCTUKU YPOBHSL OCBOEHHS y4eOHOr0 MaTepualla UCIIOJIb3YIOTCS CiIeytole 0003HaueHus:
1. -o3HakOoMuUTENbHBIN (Y3HaBaHUE PAHEE U3YUYEHHBIX OOBEKTOB, CBOWCTB);
2. - pEeNpOAYKTUBHBIN (BBIIOJIHEHUE AEATEIIBHOCTH 10 00pasily, MHCTPYKLIUU WU MO/ PYKOBOJCTBOM)
3.- IPOIYKTUBHBIN (TNTAHKPOBAHUE M CAMOCTOSATEIBHOE BHITIOHEHUE JIEATEILHOCTH, PEIICHHE POOIEMHBIX 3a/1a9)
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3. YCJIOBUS PEAJIMBALIMU TIPOTPAMMBI YYEFHOU JUCITATLIAHBI
3.1 TpeOoBaHNsA K MUHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHH IO

VueOHast TUCHUILTHHA peau3yeTcs B taboparopun «L{udpoBas cxeMOTeXHUKa.
O6opynoBanue yaeOHOTo KabUHeTA!

Paboune mecta o Konu4ecTBy 00ydaromuxcst (CTOM, CTyI);

O6opynoBaHHOE pabouee MECTO MPEIOIaBaTeIs;

Metoanyeckoe oOecriedeHrne UCIUILTIHBI;

PaznaTounblif MaTepuai A CTyI€HTOB 10 AUCLUIINHE;

Kommiekc MeToin4eckux yKazaHuil Uil CTYyA€HTOB-3a04YHHUKOB;

Harnsnnaeie nocoOusi.

IInakarsr;

CTEH/IbI JUIs BBIIIOJIHEHHUS 1abopaTopHbIX padoT: creny turna QMCICHP.001 PO (1068);
crer Tuna OMBDUCP.001 P3 (1097); 17J1-03.

N3meputenbabie TPUOOPHI:

OJTHOJTYY€BBIE AIEKTPOHHBIC OCHMILIOTPA(dbl U MYJIBTUMETPHI,

['eneparop rapmMoHHYECKUX KOJICOAHMUIA;

KommiiekT MOHTaXHbIX HMHCTPYMEHTOB (HaOOp OTBEpPTOK, IUIOCKOIYOLbl, OOKOpe3bl,
NAasUIbHUK C MPUHAUICKHOCTSAMHU JJIs TaWKU, TUHLETHI, U3MEPUTEIIbHBIE LITYIIbI);

HaOOpbI 3JIEMEHTOB U OUIOJSPHBIE U TOJEBbIE TPAH3UCTOPBI, TUPUCTOPBI, KOMIIOHEHTOB:
MOJYIIPOBOJITHUKOBBIX ~ IIPUOOPOB  (AMOXBI, oONTONAaphl, LU(GPOBBIE U  AHAJIOTOBBIE
MHUKpPOCXEMBI), PE3UCTOPHI (IIOCTOSIHHBIE U NEPEMEHHBIE), KOHJEHCATOPbl (IIOCTOSIHHBIE U
NIEpEeMEHHbIE),  MajorabapuTHble  Apoccend,  ManorabapuTHble  TpaHC(HOPMATOPHI
(MMITyJIbCHBIE, COTJIACYIOIIKE, TOBBIIAIONINE, TOHUKAIOIINE) U JIp.

JIOKaJbHAas CeTh C BRIXOJIOM B Internet;

JMIIEH3UOHHAs onepannonHas cucrema Windows 8.1;

JUIeH3UoHHas nporpamMa Microsoft Office2013;

JMIeH3UoHHas aHTuBUpYycHas mporpamma ESET Nod 32;

nuneH3noHHas nporpamma FineReader 7.0

TexHnueckue cpeacTBa 00y4eHHUs:

KOMIIBIOTEPHI IO KOJIMYECTBY 00YyJaromIMXCs

nepudepuiinpie ycTpoiicTBa (CKaHep, IPUHTED);

MYJIbTUMEAUMHBIN IPOEKTOP;

MIEPCOHANIBHBIN KOMIIBIOTEP, METAJUIOIIIACTUKOBASI TOCKA.

IIpu u3y4yeHUM TMCUMILIMHBI B GopMaTe 3JIEKTPOHHOI0 O0Y4YE€HHUs] ¢ HCIOJb30BAHHEM
JAOT: Ilpenynusepcapuym

3.2. UupopmannoHHoe obecnedeHne peajn3alui NPorpaMMbl

i peanuzanuu mporpaMMbl OMOIMOTEUHBIH (OHI 00pa3oBaTenbHONW OpraHHU3aIMH HUMEET
MeYaTHBIC /WM DJIEKTPOHHBIE 00pa3oBaTelibHbIE U WH(POPMAIIMOHHBIE PECYPCHI, HCIOJIb3yeMbIC B
00pa3oBaTeIbHOM MpoIiecce.

IlepeyeHb pexkoMeHAYeMbIX Y4YeOHBIX W3JAaHMH, JIONOJHHUTEJILHON JHUTEpPaTypbl
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0IM0TEYHOT0 oHaa:
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3.2.1.0cHOBHbIE HICTOYHHUKH:
1. HoBukos, 1O. B. Beenenue B mupoByr0 CXeMOTEXHHKY : ydeOHoe mocobue / FO. B.

HoBukoB. — 3-¢ m3n. — MockBa, CaparoB : HWurepuer-Yuuepcuter HWMHPOpMaMOHHBIX
Texunonoruit (MHTYUT), Au Ilu Ap Menua, 2020. — 392 c. — ISBN 978-5-4497-0314-9. — Texkct
AJIEKTPOHHBIN // DnekTpoHHO-OmOnmoreynass cucrema [PR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/89431.html (mara ob6pamenus: 27.02.2020). — Pexum nocrtyma: s
apropusup. [lonws3oBareneit

2. llycroB, M. A. Iludposas cxemorexuuka. [Ipaktuka npumenenust / M. A. lllycTtoB. —
Cankrt-Ilerepoypr : Hayka m Texuuka, 2018. — 432 c. — ISBN 978-5-94387-876-3. — Tekcr :
SJICKTPOHHBIA //  DnekTpoHHO-OMOMuoTeunas cucrtema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/78090.html (mara ob6pamenus: 27.02.2020). — Pexum nmocrtyma: s
apropusup. [lonp3zoBarenen.
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMS YYEFHOM JJUCHUILIAHBI

PesyabTaTnl 00yueHus

Kpurtepun onenkn

MeToabI OIEHKH

Hepeqeﬂb 3HaHHﬁ, OCBauBa€MbIX B paMKaXx JUCHUIIJIUHBI:

- BUJIOB MH(OPMAITUHU U
CIIOCO0O0B ¢ MPeCTABICHUS
B OBM.

- JITOPUTMOB
(GYHKIIMOHUPOBAHUS
M (HPOBON CXEMOTEXHUKH.

- 00yYaIOIIHIACS TIEPEUNCTIAET
BHJIbI TH(GOPMAIIMH B CTIOCOOBI €€
npejacrasienus B 9BM;

- BOCIIPOU3BOJIUT AJITOPUTMEI
(GbyHKIMOHUPOBaHUS UPPOBOI
CXEMOTEXHHUKH.

pasIMYHbIe BUJIBI ONIPOCA,
peleHue 3ajad,
TECTUPOBAHUE

Hepeqeﬂb 3HaHHﬁ, OCBauBaCMbIX B paMKaXx ITUCHUIIJIMHBI:

- UCTIOJIb30BaTh TUIIOBHIE
CPEACTBA BBIUUCIUTEIBHON
TEXHUKH U IIPOTPAMMHOTO
obecrieueHus.

- POBOJIUTH KOHTPOIIb U
aHaJM3 mpolecca
(GYHKITMOHUPOBAHUS

U (HPOBBIX
CXEMOTEXHUYECKUX
YCTPOMCTB IO
(YHKITMOHATBLHBIM CXEMaM

- 00y4aroIUACs TEMOHCTPUPYET
MPAKTUYCCKNUEC HABBIKU
HCII0JIb30BAaHUA TUIIOBBIX CPEACTB
BBIYUCIUTEILHONU TEXHUKH U
POTPAaMMHOTO 00eCIICUCHUS;

- aHAJIM3UPYET U KOHTPOJIUPYET
nporecch yHKIIMOHUPOBAHUS
U(PPOBBIX CXEMOTEXHHUECKUX
YCTPOMCTB 1O (PYHKIIMOHAIBHBIM
CXEMaM.

IKCIIEPTHOE HAOIIOCHHE U
OLICHKA Ha J1a00paTOPHBIX U
MPAKTUYCCKUX 3aHATUAX
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S.IEPEYEHD UCITIOJIB3YEMbBIX METOJOB OB YUYEHMU S

5.1. [TaccuBHEIE: IeKIHMH, OECEIBI, OTIPOCHI, CAMOCTOSTENIbHAS Pab0Ta, TECThI, METO/I MJLUTIOCTPAIUI

METOJ JEMOHCTPALIUI

5.2. AKTHBHbIE ¥ UWHTEpaKTHBHBIC: 00pa3oBaTeNbHbIE BUACOPHIBMBI, HHTEPAKTUBHBIC WIPBI,

TBOPYCCKUC 3a/JaHH.
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