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1 HACHHOPT PABOYEM TPOI'PAMMBI YUYEFHOM JJUCITATIINHBI
1.1061acTh npuMeHeHus1 padoyeil MPOrpaMmmbl

Pabouass mporpamma yueOHOUM mucuuruimHbel OI1.08 [udpoBas cxemorexHuka
ABJISIETCSI 4YacTbI0 OCHOBHOM TpodeccroHaIbHOM 00pa3oBaTebHOW MpOrpaMMBbl -
IpOrpaMmbl MOATOTOBKH CHEHHAIUCTOB cpeaHero 3BeHa (nmanee — OIIOII-IITICC3) B
coorBeTcTBUU ¢ PI'OC mnga crnenmansHocTu 27.02.03 ABTOMAaTHKA M TeleMEXaHHKa Ha
TpaHcnopTe (>KeJIe3HOJOPOKHOM TPAHCIIOPTE).

[Ipu peanuzanuu pabodeil mTporpaMMmbl MOTYT HCIOJIB30BaThCA PA3TUYHBIC
oOpa3zoBaTeNbHbIC TEXHOJOTHHM, B TOM YHCIE JUCTAHIIMOHHBIE O0Opa3oBaTEIIbHBIC
TEXHOJIOTHH, FJICKTPOHHOE OOyICHHE.

PaGouass mporpamma y4eOHOW NHUCIMIUIMHBI MOXET OBITh HCIOJIh30BaHA B
podeCCUOHAIBHOW  MOJTOTOBKE, MEPENOJArOTOBKE M TOBBIINICHUU KBalU(pUKALIMU
paboumx 1o npogeccusim:

PabGouass mporpamma y4eOHOW HIUCHMIUIMHBI MOXET OBITh HCIOJIb30BaHA B
MpoEeCCUOHAILHON TOJATOTOBKE, TEPENOArOTOBKE U TOBBIIICHUU KBaIU(PUKAIIUN
pabounx 1o npodeccusim:

DJEKTPOMOHTEp TIO OOCTY)KMBAHWIO U PEMOHTY YCTPONCTB CHUTHAIM3AIUH,
HEHTPATU3aUU U OJIOKHUPOBKH;

DJEKTPOMOHTAKHUK 110 CUTHAIM3AINH, IEHTPATU3aIlMU U OJIOKHPOBKE.

1.2 Mecro yyeOHo# nucuumiannbl B cTpykrype OHOII-IITICC3:

VYyeOnas pguciummHa OIL08 IludpoBas cxeMOTEXHHMKA SABISETCS YacCThIO
oOmenpodeccuoHaIbHOTO LMKJIa OCHOBHOM oOpa3oBartenbHo [TIICC3 B cooTBETCTBUU C
®I'OC no cneunanbHoctr CIIO 27.02.03 ABTOMAaTHKa M TEIEMEXaHWKA HA TPAHCIOPTE
(>KeJIe3HOOPOKHOM TPAHCIIOPTE).

1.3 Ilnanupyembie pe3yJibTaTbl 0CBOCHUS] yY4eOHOM QM CIUNJINHBI:

1.3.1B pe3ynbTaTe 0CBOCHHS YU4EOHOM TUCIUTIIIMHBI 00YYaAIOMUNCS JOJIKEH

yMeThb:

— WCIIOJIb30BaTh THIIOBBIC CPEJICTBA BBIYMCIUTEILHON TEXHUKHA M MPOTPAMMHOTO
oOecrcueHuS,

— MPOBOJIUTH KOHTPOJIb U aHAJIN3 TIpoiiecca (PyHKITMOHUPOBAHUS IU(PPOBHIX
CXEMOTEXHUYECKUX YCTPOUCTB MO (DYHKIIMOHAIEHBIM CXEMaM.

3HATh!

— BUBI UH(OPMAIIUU U CTIOCOOBI €€ npeacTaBieHus B OBM;

— aJITOPUTMBI (PYHKITMOHHPOBAHUS TU(PPOBOI CXEMOTEXHHUKH.

1.3.2 B pe3ynbTaTe OCBOCHUS YYEOHOW IUCIUILIMHBI OOYYarOIIUHUCS JOKEH
chOpMHUPOBATH CIEAYIONINE KOMIETCHIIHH:

- o0mme:

OK.01 BeiOupats cmocoObl pemieHusi 3afad NpodhecCHOHATBHOU AESITeNbHOCTU
MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTAM



OK.02 Hcnosb30BaTh COBPEMEHHBIE CPEJCTBA MOMCKA, aHAIN3a U MHTEPIPETALMU
uHpopMauu U UMHGOPMALMOHHBIE  TEXHOJIOTMU  JJIs  BBIIOJHEHMs  3aj1ad
po(heCCUOHATIBHON e TENbHOCTH;

- npogeccuoHAIbHbIE:

[1IK1.1 Ananu3upoBaTh pabOTy CTAHIIMOHHBIX, IEPETOHHBIX, MUKPOIPOLECCOPHBIX
Y JUArHOCTUYECKUX CUCTEM aBTOMATHKH MO MPUHLIUIHAAIBHBIM CXEMaM



2. CTPYKTYPA U COJAEPXAHUE YUEBHOM JUCHUITJIMHBI
2.1. O0bem yueOHOM QTMCHMILIMHBI M BHABI Y4e0OHOH padoThI
Ounas popma 00yueHust

Bua yueOHoii padoTsl O0beM yacoB

MakcuMaibHasi yueOHasi HAarpy3Ka (Bcero) 83
Oo0si3aTesibHAs ayIMTOPHAA y4eOHasi Harpy3Ka (Bcero) 69
B TOM YHCJIE:

JIEKIIUA 28
PAaKTUYECKUE 3aHATUA 12
nabopaTOpPHBIE 3aHATUS 16
CamocrosiTesibHasi padoTa 00yyarierocst (Bcero) 15

Ilpomexncymounaa ammecmauus ¢ popme 3x3amena (4 cemecmp)
12




2.2. TemaTnveckuii IJIaH U COlep:KaHMe Y4eOHOM AU CHMIIIMHBI

HauMenoBanue
pa3aesioB U TeM

Conep:kanue ydyeOHOro marepuasia u GopMbl OPraHu3anuM AesATeIbHOCTH
o0yuyaumuxcsi

Oo0beM B
qacax

YpoBeHb 0CBOEHMS

1

2

3

4

Pa3nea 1. Apudmernyeckne 0CHOBbI HH(PPOBOIi CXeMOTEXHUKH
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Tema 1.1. @opmbl
npeacTaBJeHUs

YU CI0BO MH(pOpMATUT
B LM (PpOBHIX
ycTpoiicTBax

Conep:kanue y4eOHOT0 MaTepHuaJia

7

3anauu u cTpyKTypa Aucuuiuinabl. Coaep:kaHue TeM TUCHUIITUHBL. 3HaUeHUE
JTUCIUILIMHBI Ha COBPEMEHHOM 3TaIre pa3BUTHs 00IECTBA U B CUCTEME OJATOTOBKU
CIEIMAJIMCTOB 110 aBTOMATUKE U TEJIIEMEXaHUKE Ha KEJIE3HOJOPOKHOM TPaHCIOPTE.
OcHoBHBIE OCOOCHHOCTH CUCTEM CUUCIICHHS [l PECTaBlIeHus (3anucH) nHopmanuu B
YCTPOMCTBAX IMUPPOBON CXEMOTEXHUKH (JIBONYHAS, TBOMYHO-/ICCATUIHAS, BOCBMEPUIHAS,
[IECTHAIIATEPUYHAS CUCTEMbI CUUCITICHHUS).

dopmaTel IPECTABICHUS U Tiepeaayn nHGopManuu 11t TUGPOBBIX yeTpoicTB. [ToHsTHE
Outa, O6aiiTa, MAIIMHHOTO cll0OBa. MaTeMaTH4eCKHUil 1 MAallIMHHBIN CIIOCOOBI 3aiCH
JBOMYHBIX yrices. DOpMEBI peCTaBIeHUS YrCcel ¢ PUKCUPOBAHHON U TUTABAKOIICH
3anaroil. [Tonstue o paspsaaHoii cetke. [IpencraBnenne NonoKUTEIbHBIX U
OTPHUIIATEIILHBIX IBOUYHBIX YUCEN B MPSIMOM, OOpAaTHOM, JOMIOJTHUTEIILHOM U
MOJIM(PUIIMPOBAHHOM KOJAaX CO 3HAKOBBIM M 0€3 3HAKOBOTO pa3psjia

1

B Tom YUCJIEC, IPAKTUHICCKHUX 3aHATHI

=

IIpakTnyeckoe 3ansaTue Ne 1. KonupoBaHue 1eNbIX, IpOOHBIX U CMEIIAHHBIX YHCET B
pa3IUYHBIX CUCTEMAX CUUCIICHHUSI.

HpaKTH‘leCKOO 3ansTHE No 2.KOI[I/IpOBaHI/IC MMOJIOKUTCIIBHBIX U OTPULATCIIbHBIX
JABOUYHBIX YHUCCIT B IIPAMOM, O6paTHOM, JOIIOJTHUTCIIBHOM U MOI[I/I(bI/IIII/IpOBaHHOM Koaax
CO 3HAKOBBIM M 0€3 3HAaKOBOT'O paspgaaa

CamocrosiTeqbHasi paGOTa KOI[I/IpOBaHI/IC IMOJIOKUTCIIBHBIX U OTPULATCIIBHBIX IBOUYHBIX
YUCCIT B IPAMOM, O6paTHOM, JOIIOJIHUTCIIBHOM H MOI[I/I(l)I/IIII/IpOBaHHOM Kogax Co
3HAKOBBIM U 0€3 3HAKOBOT'O paspsaia

OK1, OK2, IIK1.1.

Tema 1.2.
Apupmernyeckne
onepamnum ¢
KOJIMPOBAHHBIMH
YHCJIaMU

Conep:kaHue y4eGHOr0 MaTepuaja

OcoOEHHOCTH BBINMOTHEHHS apH(PMETHIECKHUX OTEpaIiii ¢ MHOTOpa3psIHBIMH JIBOUYHBIMH
KOAWPOBAHHBIMU YU CJIAMU (CJ'IO)KGHI/IG, BbBIYMTAHUEC, YMHOXKCHHUE U HeHeHI/Ie) CO 3HAKOBBIM U
6€e3 3HaKOBOTO pa3psiza.

[TpaBuiia u mocsae10BaTeIbHOCTh BBIIOJIHEHUS apU(PMETUUECKUX ONEepaluii ¢
KOJIMPOBAHHBIMH JJBOMYHBIMH YHCIIaMH ¢ (PUKCUPOBAHHOM U IUIABAIOIIEH 3aIsTOM B
IpSIMOM, 06paTHOM, JOITIOJIHUTEIIBHOM U MO}II/I(I)I/IIII/IPOBEIHHOM KOJ€ CO 3HAKOBBIM U oe3

OK1, OK2, IIK1.1.




3HAKOBOI'O paspdaa. CnoxxeHre U BEIYUTAaHHUC KOAWPOBAHHBIX IBONMYHO-ACCATUYHBIX YUCCIT
CO 3HAKOBBIM U 0€3 3HAKOBOI'O paspsaaa

B Tom YUCJIE, MPAKTHYCCKHUX 3aHATHH

[\9]

IIpakTuyeckoe 3ansaTue Ne 3. BoionHeHue apuMETHIECKUX OMEPALIUN ¢
MHOTropaspAAHbIMA JBOUYHBIMU KOAUPOBAHHBIMHA YU CJIAMU CO 3HAKOBLIM U 663 3HAaKOBOI'O

paspsija.

Pa3nea 2. Jlormyeckne ocHOBbI HU(POBOIH CXeMOTEXHUKH

12

Tema 2.1.
DOyHKIUOHAIbHAS
JIOTHUKH

Conep:kanue y4eOHOT0 MaTepuaJia

DU3NYECKOE MPEICTABICHIE JJOTUICCKIX 3HAYCHHUI TBOMYHBIX YHCEI JIEKTPHUICCKUMHU
curnanami. [TonsiTue 0 KOMOMHALIMOHHOMN cXeMe U UPPOBOM aBTOoMaTe. byseBsl
(mepexurovarenbHbie) QYHKIUH, UX KOJIMYECTBO U CIIOCOOBI 3ajaHusl, CYIIECTBEHHBIC U
(UKTHUBHBIE IEPEMEHHBIE.

Crioco0sbI MpeIcTaBICHUS JIOTHYECKUX MePEKITI0YATEIbHBIX (DYHKIIHIA: BBICKa3bIBAHUE
(cmoBeCHOE M MUCBMEHHOE), TAOIMYHOE (ITOHATHE O TaOIUIIaX UICTUHHOCTH) U
aHAJTUTHYECKAs 3aIKCh (3amuch GopMyInoil). DneMeHTapHbIe (OCHOBHBIC, Oa3UCHBIC
dbyuxun U, NI, HE) u komOuHanronHsie (yHUBEpCallbHbIE, 0a30BbIC) JIOTHUECKUE
(GYHKIIMHM OJHOW M IBYX IMEPEMECHHBIX, UX (PYHKIIMOHAIbHAS 3aIUCh Yepe3 TU3BIOHKIIHIO,
KOHBIOHKIINIO U HHBepcHio. [TonsTHe Bricka3bpiBaHus. Onepannyu UMIUTHKAIIH,
9KBHBAJICHTHOCTH ¥ CYMMBI 110 MOJTYJTIO 2, UX CBOWCTBA.

TabmuIel MICTUHHOCTH /1711 OCHOBHBIX (0a3MCHBIX) M YHUBEPCATbHBIX (0a30BbIX)
noruyeckux QyHKIui. PeleiiHO-KOHTAKTHBIM aHAJIOT AJIEMEHTAPHBIX U KOMOMHAIITMOHHBIX
JIOTUYECKHUX (YHKITHI.

[TprmeHeHue 3aKOHOB, TOX/IECTB M TTPABUJI aJIreOPhI JIOTHKH TS 3aITUCH U TIPEOOPa30OBaHUS
MepeKIII0YaTeNbHBIX GYHKIUNA. Y cnoBHOE Tpaduueckoe o6o3HaueHue (YI'O) 0oCHOBHBIX
(6a3MCHBIX) M YHUBEPCAIBHBIX (0a30BBIX ) JIOTHUECKHUX 3JIEMEHTOB ISl peaTU3aI[ii
AIIEMEHTAPHBIX U KOMOMHAIIMOHHBIX (DYHKIUN

p—

CamocrosiTebHas pabora MuHrMuU3anys JOrH4ecKuX QyHKIUN

[\9]

B Tom unciie, NPAKTHYECKUX 3aHATHH

[\8)

IIpakTnyeckoe 3ansiTue Ne 4. ©opMbl rpecTaBIeHUs PYHKIMI anreOpbl JJIOTUKUA U UX
MUHUMU3AUS.

[\

OK1, OK2, IIK1.1.

Tema 2.2. OcHOBBI
CHHTEe32 HM(PPOBBIX
JIOTHYECKHUX YCTPOHUCTB

Coaep:xanue yueOHOTro MaTepHaJia

ANTOpUTM IEepexo/ia OT BHICKA3bIBAHUS K TAOJUYHON M PYHKIIMOHAIBHON aHATUTHYECKON
dopme 3anucu nepexiroyareabHbIX GyHKIUNA. OCHOBBI aHATUTUYECKOTO U IpauuecKoro
(xaptel KapHo) crioco60B MunnMuzanuu GyHkuui. Meroanka nepexoaa oT HOpMaJIbHOM K
COBEPILEHHBIM (pOpMaM 3aUCH MEPEKITI0YATENbHBIX (YHKIUH NPH aHATUTHYECKOM U

OK1, OK2, IIK1.1.




rpadu4ecKoM crocodax.

OcHOBBI CMHTE3a U aHaJIN3a KOMOMHAIIMOHHBIX JIOTHYECKUX CXeM. AJITOPUTM epexo/ia OT
BBICKA3bIBaHUS K TAOJMYHON 1 (PYHKIMOHAIBHOMN aHAIUTHYECKOH popme 3anucu
nepekiouaTeabHbiX GyHkiuii. Crennansablie paznoxenus [1®. He momHocThIO
omnpenenennbie (yactueie) I1D. [TocTpoenne pyHKIMOHATIBHON CXEMbI IOTHUECKOTO
yCcTpoiicTBa MeTo10M cuHTe3a. CUHTE3 HE MOJIHOCThIO 33JaHHBIX JIOTUYECKUX (DYHKIUH.
[TonsTHE O 3ampeIIeHHBIX U HEONPEACICHHBIX Ha0opax apryMEHTOB 3JIEMEHTAPHBIX
byHKIMA. AHaTN3 QYHKITMOHAIBHBIX CXEM JIOTHYECKHX YCTpohcTB. HekoTopsie
0COOEHHOCTH MOCTPOEHUS CXEM JIOTMUECKUX YCTpOMCTB. TexHuueckas peanusanus —
MOCTPOCHHE JIOTUYECKHUX CXEM IO MepeKtoyaTeabHbIM GyHKIsIM. OcoOeHHOCTH
MOCTPOCHHUS JIOTHYECKHX YCTPOUCTB

B ToM Yuciie, IPAKTHYECKUX 3aHATHI

IIpakTuyeckoe 3ansaTue Ne 5. [Toctpoenue cxem UGPOBHIX JOTHYECKUX YCTPOUCTB
METOJIOM CHHTE3a.

CamocrosiTenbHas padora [loctpoeHne cxem MUPPOBBIX JTOTMUECKUX YCTPOHUCTB
METOJIOM CHHTE3a

Tema 2.3. llndposbie
HHTErpajibHble
MMKPOCXeMbI

Coaep:xxanue yueOHOro MaTepHaJia

[\S)

OO6mue cBeaeHus 0 MUPPOBLIX HHTETpaTbHBIX MUKpocxemax (LIUMC) u obmacTh ux
npuMmeHeHns. OcnoBusle cepuu LIMMC a1 nocTpoeHus T10rM4ecKuX yCTPONCTB.
Knaccudukanus cepuii [IUMC o pyHKIIMOHANbHOMY Ha3HAYEHUIO, GU3NUECKOMY
IOPUHIUITY paboThl aKTUBHBIX JIEMEHTOB (CXEMOTEXHUUYECKOE PEIICHHUE), HIEKTPUUECKIM
U DKCIUTyaTallUOHHBIM [TapaMeTpam, BHIIOJHAEMBIM (PYHKIIMSM, KjlaccaM (TUIIaM).
Homenknarypa u cepun UQpoBBIX HHTETPATbHBIX MUKpocXeM. KOHCTpyKTHBHOE
odopmIIeHHE UHTETPAIbHBIX MUKpocxeM. Cuctema udppoOyKBEeHHOTO 0003HAYEHUS
cepuil 1M(POBBIX UHTErpAIbHBIX MUKpocxeM. OcHoBHBIE TapameTpsl LIMMC.
Cpasautenbnbie napameTpbl [IUMC ¢ pa3nuuHbIMU BUJIAMUA CXEMOTEXHUUECKHUX
peLIeHU.

OO61as xapakTepUCTHKA MTOCIIEI0BATENbHBIX U KOMOMHALMOHHBIX LU(POBBIX JIOTHYECKUX
ycrpoiicTB Ha ocHoBe [IUMC. dyHKIIMOHATBHBIE CXEMBI M YCIIOBHBIE Ipaduieckue
o6o3nayenust IUMC B 3aBucumocT oT QyHKIIMOHAILHOTO Ha3HaueHuss. OCOOEHHOCTH
BkIto4eHus: [IMMC B QyHKIIMOHAJIBHBIX CXeMax JIOTHUYECKUX YCTPOHCTB

\S]

OK1, OK2, IIK1.1.

Paspnen 3. IlociienoBare/ibHOCTHBIE HU(POBbIE YCTPOIICTBA — HU(POBbIE aBTOMATHI

13

Tema 3.1 Hudposbie
TPUITEPHBbIE CXeMBbI

Conep:xanue yueOHOTro MaTepuaJia

=

OO011me cBeieHUs O TPUTTEPE KaK MPOCTEHIIeM KOHEYHOM M (PPOBOM aBTOMATE.
Ha3naueHne TpurrepoB 1 uX NPUMEHEHHE B allaparype KeIe3HOJOPOKHON aBTOMATHKHU

[\

OK1, OK2, I1K1.1.




U TereMexaHuku. Tumel TpurrepoB. Kiaccudukanus Tpurrepos 1o crnocody 3anucu u
yrpaBieHus: HHPOpMaIUei, opraHu3aluu JOrnueckux cps3eil. Haznauenue u
0003HaueHHNE BXOJIOB U BBIXOI0B TPUITEPOB. METOAMKA ONPEIEICHUS COCTOSHUS
TpurrepoB. OCHOBHBIE [TaPaMETPHI.

[TocTpoeHne TPUTTEPOB HA OCHOBE JOTMUYECKUX AJIEMEHTOB MHTETPAIbHOW CXEMOTEXHUKU
MeTOJI0OM cruHTe3a. OCHOBHbIE MOHATHS O CTATUYECKOM U JMHAMUYECKOM YIIPAaBJICHUU
tpurrepom. [IpuHImn GyHKIMOHUPOBAaHUS aCHHXpOHHOTO RS-Tpurrepa (OucrabuipHas
siueiika mamsaTH) Ha ocHOBe jorudyeckux aemeHnToB M-HE u WJIN-HE B unterpansHoi
CXEMOTEXHHUKE C MPSMBIMU HHBEPCHBIMH BXoJaMHu. [locTpoeHre GyHKIMOHATBHON CXeMBbl
U mporiecc (PyHKIIMOHUPOBAHUS OJHOCTYIIEHYATOTO U AByXCTyneH4aToro RS-tpurrepa.
Oco0eHHOCTH TOCTPOCHHUS U PAOOTHI PYHKIIMOHAIBHBIX CXEM CUETHBIX TPUITEPOB.
[TocTpoenne GyHKIMOHATIBHBIX CXEM U MPUHLIUT paboTsl Tpurrepos T-tuma, D-Tuma.
[Toctpoenue ynusepcanbHoro JK-tpurrepa Ha ocHoBe RS-Tpurrepa ¢ ycrpanenuem
COCTOSIHUSI HEONPEJACTIEHHOCTH. Y CJIOBUS IOCTPOCHUS U paOOTHl CHHXPOHHBIX TPUTTEPOB.
Tabnuna nepexo0B Tpurrepa (Tabiuila MICTHHHOCTH) U 3aKOH (DYHKIIMOHUPOBAHUS
Tpurrepa (XapakTepucTH4ecKoe ypaBHEHUE TPUTTEPA).

HekoTopsie 0cOOEHHOCTH (PYHKIIMOHATBHBIX CXEM TPUITEPOB: PACIIUPEHUE
uHpopManroHHbIX BX010B 1o 1 (UJIN), co3nanue BX0/10B aCHHXPOHHON YCTAaHOBKU
(cOpoca) B nyneBoe (0) wnu eauauyHOE (1) cOCTOsIHIE TPUTTEPOB U X OJIOKUPOBKA,
CO3/1aHHE JIOTIOJIHUTENbHBIX BX0/10B pa3peuieHus. [loctpoenue u paboTta cxem B3auMHOTO
npeodpaszoBanus Tpurrepo: RS—T; D —T; RST— D; RST— JK; JK — RS; JK— T;
JK—D. YcnoBHoe rpaguueckoe 0603Hau€HNE TPUTTEPOB

B Tom umnciie, 1abopaTopHbIX paboT 2

JlaGopaTopHnas paGora Ne 1. MccnenoBanue paboThl HHTETPAJIbHBIX TPUITEPOB HA 2

JIOTUYECKHUX JIEMEHTaX»
Tema 3.2. [lu¢posrie Copepxanue yueOHOro MaTepuaJa 4 OK1, OK2, IIK1.1.
CYETYUKH UMITYJIbCOB OO6mue cBeaeHs 0 cueTynkax. HazHaueHne u TUTIBI CUETYMKOB U MEPECUCTHBIX 2

yerpoiictB. Knaccudukanus u mapamerpsl cueTyukoB. [IpyHIMN GyHKIMOHUPOBAHUS
CYETYMKOB. MakcuManbHbIN (M30bITOUHBIN) U 3G (HEKTUBHBIN KO3PPHUIIMEHTHI cueTa
cuerymka. [lepenonnenne cueTunka

[TpuHIMIIBI TOCTPOEHUS U PaOOTHI CYETYMKOB Ha CII0KEHUE U BHIYUTAHUE C
[OCJIEI0BATENbHBIM, TApaJJIeIbHBIM, CKBO3HBIM M TPYIIIIOBBIM IepeHocoM. Tabnuia
MePEX0/I0B CUETUYNKOB (TaOIHMI[a ICTUHHOCTH, TaOJIHIa COCTOSTHUAN) U 3aKOH
(YHKLIMOHUPOBAHUS CUETUHKA (XapaKTEpUCTHUECKOE ypaBHEeHUE). PazpsiHocTs u

KO3 (UIIMEHT Mepecyera CYeTYMKOB, BECOBOE COOTHOIIEHHE pa3psiioB. BB 1 BBIBOJ
uHpOpMalIUU B cCYETYUKAX (IIOCIIEeJOBATENbHBIN U MapajuieibHblil). CHHXpOHHBIE U




ACUHXPOHHBIE cueTunKH. CUETUYHK C U3MEHIEMbIM HalpaBIeHUEM cueTa (PeBEPCHUBHBII
cyeTurK). CaMOOCTaHABIMBAIOIIUNCS CUETYHK. JIeKaIHbIN TBOUYHO-AECITHIHBIN
cuetuuk. [locTpoerne u mpuHIUI pabOTHI CYETYNKOB C MIEPEMEHHBIM K03 purmeHTOM
nepecuera. KoblieBble CYECTUHUKH.

[TocTpoenne cyMMUPYIOIIETO ABOMYHOTO CUETYMKA METOI0M CHHTE3a. BapuaHThI
rpagu4IecKoro n300pakeHus GyHKIIMOHAIBHBIX CXEM CUETYMKOB (BEPTUKAIIBHOE U
TOPU30HTAIILHOE). Y CIIOBHOE Tpaduueckoe 0003HaueHNe cueTunkoB. Kackamgnoe
COCIMHCHHUE CUCTYMKOB (MHOTOpa3psIHbIE cCUeTYHKH ). CXEeMBI JICTUTENS YaCTOThI
MMITYJIbCHOM MOCJIE0BATEIbHOCTY Ha OCHOBE JIBOMYHBIX CUETYMKOB (HA3HAYEHUE,
MIPUHIINAII TOCTPOCHUS U paboTa ACIUTENCH C pa3InIHBIMU KOODDUITMECHTAMH JICIICHUS)

B Tom umnciie, 1abopaTopHBIX paboT

JlabopaTopnasi pa6ora Ne 2. ccnenoBanue GyHKIIMOHATBHBIX CXEM CUCTYHKOB.

Tema 3.3. Peructpsi

Coaep:xanue yueOHOTo MaTepHaJia

O6mue cBenenus o peructpax. Haznauenue u tunsl peructpoB. Knaccuduxarms
peructpoB. [IpuHium nocTpoeHus u padoThl MOCIEA0BATEIbHBIX, MAPATIICIIbHBIX,
Mocle0BaTeIbHO-TapaUIeTbHBIX U MapaIJIEIbHO-TIOCIEI0BATEIbHBIX PETUCTPOB MIPH
BBOJIC U BBIBOJIe MH(popMaiuu. OcoOeHHOCTH napada3Horo napauieIbHOTO PETUCTPA.
KonbiieBbie perucTpsbl, UX Ha3HaUYE€HUE, 0OCOOEHHOCTH MTOCTPOCHUS U AMHAMUKA PAOOTHL.
PGFI/ICTpI)I C BBICOKMM UMIICAAHCOM, IPUMCHCHUC X B BBIYHUCIUTCIIbHBIX KOMIIJICKCAX.
PeBepcuBHBI perucTp, Ha3HaYCHHE, TPUHIIUI TIOCTPOCHUS U OCOOCHHOCTH MPUMEHEHUSI.
C)IBI/IFaIOIHI/Ie PETUCTPEI C UCIIAMUA ITpUEMa I[BOI/I‘{HOﬁ I/IH(i)OpMaHI/II/I B ITOCJIECAOBATCIIBHOM
KOJI€ U BBIIaYl — B MapajlieIbHOM KoJie U Ha000poT. CIBUTAIOIINE PETUCTPHI KaK
npeoOpa3oBarenu KoaoB. bydepHbie peructpsi.

Bapuantsl rpadudeckoro n3o0paxkeHus: GyHKIIMOHATBHBIX CXEM PETHCTPOB
(BepTHKAIBHOE M TOPU3OHTAIIbHOE). Y CIIOBHOE Tpaduueckoe 0003HAUEHHE PETUCTPOB.
Peanu3anus cxeM perucTpoB Ha TPUTTEPAX pa3IUIHBIX TUIIOB

—_ NN

B Tom umnciie, 1abopaTopHbIX paboT

JlaGopaTopHas pa6ora Ne 3. MccnenoBanue (yHKIIMOHAJIBHBIX CXEM PETHCTPOB

CamocrositeibHas padora VccnenoBanue QyHKIIMOHATIbHBIX CXEM PETHCTPOB

[S RN 8

OK1, OK2, IIK1.1.

Paspnen 4. KomOnHanuonHble uudposeie ycrpoiicTa

Tema 4.1. llIndpatopsl
U aemudparopbl

Coaep:xanue yueOHOTro MaTepHaJia

=

Haznauenue mmdparopos u aemndpatopoB Kak 3JI€MEHTOB IPeoOpa3oBaHMsI YUCIOBOI
uHpopmanuu. [IpuHuun nocrpoenus 1 paboThl mHQpaTopoB U nemudparopos. Tabauia
WCTUHHOCTH TIporiecca GyHKIIMOHUPOBaHUs mudpaTopa u Aemmdparopa. MarpuyHsie,
JUHEWHBIE U MPSIMOYToJbHbIE JlemundpaTopsl. EMKoCTh mmdpaTtopoB u aenmdpaTopos.

OK1, OK2, IIK1.1.
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dopmaThl BXOAHOTO KOJIA: IBOMYHBIN U JBOMYHO-AECATUYHBIA. MHOTOCTyIIEHYAThIE
nemudpaTopsl. Y ciaoBHOe rpaduyeckoe 0003HaueHue MudpaTopoB U ACMUPPaTOPOB.
Ananus cxeM mudparopoB u gemmdparopos B 6asucax NJIN, U-HE, NJIN-HE

B Tom umnciie, 1abopaTtopHbIxX padoT

[\8}

JlaGopatopnas padora Ne 4. VccnenoBanue (yHKIIMOHATBHBIX CXeM MIH(PaToOpoB U
neudparopoB»

\9)

Tema 4.2.
IIpeoOpa3oBaTesin KO10B

Coaep:xanue yueOHOTo MaTepHaJia

Haznauenue npeoOpaszopareneil kooB. [IpuHiun noctpoeHus U padoThl Ipeodpa3oBarTes
JIBOMYHOTO TO3UIIMOHHOTO YKCIIa B CIIEIMAIbHBIC IBOUYHBIEC MAIIMHHBIEC KOJIbI U
MAaIIMHHBIX KOJOB OJHOTO BUJA B IPYroi, IpeoOpazoBaTesist JBOMUYHO-AECATUYHOTO KOJa
B JIBOMYHO-JICCATHYHBIN KOJI IPYroro BHa, Mpeodpa3zoBaTelis KOJAOB sl H(PPOBO
KOAUPOBKU. OCOOEHHOCTH OCTPOCHUS CXEM IPH MEePEX0e U3 KOJIOB OJJHONU CUCTEMBI
CUHCIICHUS B IpYTryr0. TabymMiia UCTHHHOCTH mporiecca (yHKITMOHUPOBAHHS
npeoOpaszoBareis KOJIOB.

YcnoBHOe rpadgudeckoe 0003HAYCHHE ITPeoOpa3oBaTeieii KOJ0B. AHAIN3 CXeM
npeoOpazoBarenei koaoB B 6aszucax NI, U-HE, NJIN-HE

[\

B Tom YUCJIEC, MIPAKTUHICCKUX 3aHATHIl

IIpakTnyeckoe 3ansaTHe Ne 6. Jlornyeckoe NpOEKTUPOBAHUE CUETHBIX CXEM.

OK1, OK2, IIK1.1.

Tema 4.3.
MyJabTHILIEKCOPBI U
AEeMYJIbTHILIEKCOPbI

Coaep:xxanue yueOHOro MaTepuaJia

Ha3naueHue MyIbTUIIIIEKCOPOB U JEMYJIbTUIUIEKCOPOB KaK JIEMEHTOB YCTPOUCTB
nepegavy u npuema nHpopManuu. MynbTUIIIIEKCOPBI KaK HU(POBbIE MHOTOITO3UIIMOHHbIE
MEPEKII0YATEIN-KOMMYTATOPBL. €My TUILNIEKCOPBI KaK CEJIEKTOPBI-pacCpeAeIIuTENN
BXOJIHOTO CHTHaja, pAaCUIMPUTEIIA KaHAJIOB.

[TpuHIMn nocTpoeHus U GYHKIMOHUPOBAHUS MYJIbTUIUIEKCOPOB U JEMYJIbTUILIEKCOPOB.
Oco0eHHOCTH UCIOJIb30BaHUsI MYJIBTUIUIEKCOPOB ISl ITepeiaui HHPOPMAIMH U3 MHOTHX
KaHaJIOB B OIMH B TIOCJIEJIOBATEILHOM KOJI€ U MPeoOpa3oBaHMs apaieIbHOTO KOJa B
nocJyeA0BaTeNbHbIA. MyIbTUIIIIEKCOPHOE U JEMYJIBTUILNIEKCOPHOE AepeBo. Tabmnuia
UCTUHHOCTH Tpoliecca (PyHKIIMOHUPOBAHUS MYJIbTUIIIIEKCOPOB U IEMYJIbTUILIEKCOPOB.
IIpuMeHeHne MyJIbTUIUIEKCOPOB U JEMYJIBTUILNIEKCOPOB KaK KOMMYTaTOPOB KAHAJIOB.
[TonsiTHE O CEeNeKTOpax-MyJIbTHILIEKCOpaX. Y CIOBHOE rpaduueckoe 0003HaueHNE MYIbTH-
IIJIEKCOPOB M IEMYJIBTHUILUIEKCOPOB

—_ NN

B ToMm unciie, 1a00paTOpHBIX padoT

JlabopaTopnasi pabora Ne 5. VccnenoBanue GyHKIIMOHATBHBIX CXEM MYJIbTUILUIEKCOPOB
U JIEMYJIbTUIIIIEKCOPOB.

\S]

OK1, OK2, IIK1.1.
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CamocrosiTeibHasi padota VccnenoBanue (QyHKIIMOHAIBHBIX CXeM MYJIbTHILIEKCOPOB U
JEMYJIbTUILUIEKCOPOB

Tema 4.4.
KoMOnHanmoHHLIE
ABOUYHBIE CYMMATOPbI

Coaep:xanue yueOHOT0 MaTepHaJia

Haznauenue u kinaccudukanus KOMOMHAIMOHHBIX cyMMaTopoB. [locTpoenne MeToiom
CHHTE3a U YCIIOBHS (DYHKIIMOHUPOBAHUSI OJTHOPA3PSITHOTO KOMOWHAIIMOHHOTO
nosiycymmaTopa. Tabiniia HCTUHHOCTH mpoliecca (yHKIIMOHUPOBAHHS KOMOMHAITMOHHOTO
cymmaropa. Iloctpoenne u paboTa moJIHOTO OJHOPA3PATHOI0 KOMOMHAIIMOHHOTO
CyMMaropa.

MHoropa3ps/iHbple CyMMAaTOPbI IIOCIEI0BATEILHOTO U TAPAJIEIBHOIO AEHCTBUS C
3allOMUHAHUEM [ePEHOCa, MOCIEeI0BATeIbHBIM CKBO3HBIM IIEPEHOCOM, MapauIeIbHBIM U
IPYyNIOBBIM epeHOCOM. CriocoObI MOBBIIEHUS OBICTPOACHCTBHS MapauIeIbHbBIX
cyMMarTopoB. HakamiuBaromiye JBOMUHbIE CyMMATOPbI. JlecATHYHBIE CYMMAaTOPHI.
Kackagnoe coennHeHre CyMMaTOpOB. Y CIIOBHOE Tpadudeckoe 0003HaUeHNUE CyMMAaTOPOB.
AHann3 QyHKIIMOHATBHBIX CXEM CYMMaTOpPOB

B Tom umnciie, 1abopaTopHbIX paboT

JlabopaTopnasi pabora Ne 6. ccnenoBanue GyHKIIMOHATBHBIX CXEM CYMMAaTOPOB.

CamocrosiTeibHasi padota VccnenoBanue QyHKIIMOHAIBHBIX CXeM CyMMaTOPOB

Tema 4.5. lludpposrbie
KOMIIAPaTopbI

Coaep:xanue yueOHOTro MaTepHaJia

Hasnauenue u kinaccudukanus uudpoBbIX KOMIIAPaTOPOB — cXeM cpaBHEHHs. OCHOBHBIE
orepanuy MopaspsiIHOrO CPaBHEHUS ABYX CPAaBHHUBAEMBIX JBOMUYHBIX YHCE HA OCHOBE
anreOpbl TOTUKU. [IpMHINIIBI paBEHCTBA U HEPAaBEHCTBA ABOMYHBIX yHcel. [IpuHimn
MOCTPOEHHUS U IIpolecc PyHKIIMOHUPOBAHUS OJIHOpa3psaHOro koMmnaparopa. Ilocrpoenne
U paboTa MHOTOpa3psIHOro Komnaparopa. Tabauia HCTUHHOCTH (YHKIIMOHUPOBAHUS
komnaparopa. CriocoObl HapalluBaHUs pa3psIHOCTH KoMIapaTopoB. KackagHble cXeMbl
KOMITapaTopoB. Y clI0BHOE Tpaduueckoe 0003HaUYeHHE KOMIApaTOpPOB

NN N (N

OK1, OK2, IIK1.1.

OK1, OK2, IIK1.1.

Paspea S. Ilu¢gposbie 3an10MHHAKOINHE YCTPOHCTBA

Tema 5.1.
Kaacenpukanus n
napaMeTpsbl
3aNIOMHUHAIOIINX
YCTPOMCTB

Conep:xxanue yueOHOro MaTepuaJia

OO61as xapakTepuCTHKa U Ha3HaYeHUE U(PPOBBIX 3aIOMUHAIOIINX YCTPOMICTB.
Knaccugukarus u napameTps! HUPPOBBIX 3aIIOMUHAIOLINX YCTPOUCTB MO (PU3NUECKUM
MPUHLIAIIAM PabOTHI, 0 TEXHOJIOTUU U3TOTOBJIEHHUS, CIOCO0Y N300pakeHUsI YUCEll,
croco0y 3artOMHUHAHUs UH(OPMAIMH, TIO KPATHOCTH CUYUTHIBAHHS. MeTO/1bl pa3MereH s
nHpopmanuu (aapecHas u 6ezanpecHas). Mepapxus (CTpykTypa) 3alOMHUHAIONTUAX
yerpoiicts (O3Y, I3V, II13Y). OcHOBHBIE XapaKTEePUCTUKH 3aIIOMHHAIOIINX YCTPOUCTB!
€MKOCTb, OBICTPOJEHCTBIE, HAZIS)KHOCTh U SKOHOMUYHOCTD. [loHsTHE O
CBepxonepaTuBHOM 3anoMuHaromnieM ycrpoictse (CO3Y). Opranusanus 6e3aapecHol u

OK1, OK2, I1K1.1.
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BUPTYaITbHOU MAMSTH (Mara3uHHasi, CTEKOBasi, aCCOLIMATUBHAS, HETIOCPEICTBEHHAS 1
psIMOM aJipecariim)

Tema 5.2. OnepaTuBHbIe

Conep:kanue y4eOHOT0 MaTepuaJia

3allOMHMHAKOIIHE
yCTpoOMcTBA

Haznauyenue, mpyHIINIT TOCTPOCHUS U PEKUMBI pabOThI ONIEpaTUBHO-3aTIOMUHAIOIIETO
ycrpoiictBa (O3Y) — 3anuch, XpaHeHHE U YTCHHE UHPOPMAIIUHU B dJIEMEHTAX MaMsITH
O3Y. Opranuzanus namatu B O3VY. [locTpoeHue cxeM 3alIOMUHAIONINUX JIEMEHTOB
nuHaMudeckux u ctatndeckux O3Y. CtpykTypa Matpull HakonuTeneil nunpopmanuu O3Y.
CxeMbl ONepaTUBHBIX 3aMOMUHAIOMIMX YCcTpoiicTB Ha ocHoBe TTJI-ctpykTypst u MJIII-
CTPYKTYPBI C OTHOKOOPAMHATHON M IBYXKOOPAMHATHOM BbIOOpKOi. CtaTtnueckue O3Y
(peructpoBble, MaTpUYHBIC, (haliIoBBIC, TOpa3psAAHbIC, OaiiToBbIe). JInHamudeckue O3Y.
Cxemorexnuka O3Y Ha 0T€YECTBEHHBIX MUKPOCXEeMax. Y CJIOBHOE TpaduiecKoe
0003HaYeHNE ONEePaTUBHO-3aIIOMUHAIONIETO YCTPONCTBA

OK1, OK2, IIK1.1.

Tema 5.3. IlocTosTHHBIE

Coaep:xxanue yueOHOro MaTepHaJia

[\S)

3alI0MUHAOIIHE
ycTpoiicTBa

Haznauenue u kinaccudukaius MOCTOSHHBIX 3artoMUHaromux ycrpoicts (I13Y).
DOnemeHTHas 0a3a U OpraHU3alUs TOCTOSHHBIX 3alIOMUHAIOIIUX YCTPOUCTB. [locTosiHHBIE
3alIOMMHAIOIIME YCTPOMCTBA MACOYHOI'O THIIA U IPOTPAMMUPYEMBIE ITOJIB30BATEIIEM.
[Toctpoenue [13V paznuunbix BuaoB. [Ipunumn nporpamMmmupoBanus noibs3oBarenem [13Y
(97IEKTPUUYECKUM CUTHAJIOM M MackupoBaHueM). OCOOCHHOCTH MTOCTPOCHUS
MepernporpaMMHUPYEMbIX MOCTOSHHBIX 3anoMuHaromux ycrpoicts (IIT13Y). Cxema I1I13Y
C MHOT'OKpPATHBIM 3JIEKTpUUYECKUM nepernporpaMmmupoBanuem. I3V ¢
yIbTPapUOIECTOBBIM CTUPAHUEM H DJIEKTPUUECKOM 3aMKChi0. Y CTIOBHOE Tpaduieckoe
0003Ha4YeHHE MMOCTOSHHBIX 3alIOMUHAIOIINX YCTPONCTB

\S]

OK1, OK2, IIK1.1.

Paspnen 6. Anasoro-uugpo

BbI¢ M IH(PO-aHAJIOrOBbIE IPeodpa3oBaTe/im HHPOPMALMHT

Tema 6.1. Llndpo-

Conep:xanue yueOHOTro MaTepuaJia

W | R

aHAJIOrOBbIe
npeoodpazosaresu (LLAIT)
KO/Ia B HANPSIZKEeHUe

HazHnaueHne u 0CHOBHBIE apameTphrl U(ppo-aHaaorossix mpeobdpazosateneit (LIATIL).
Mertoasl mpeoOpazoBaHus KOJa B aHAIOTOBBIN cUTHaAI. OCHOBHBIE CXEMHBIEC PEIICHUS
MOCTPOeHUs M (Po-aHATOTOBLIX MpeodpaszoBareneil: [IAIl ¢ mpenn3noHHBIME
PEe3UCTOPHBIMU MaTpUIlaMH U 6e3maTpuuHsble. [locTpoeHne u mpuHLIUI pabOThI CXEMBI
LIAIT ¢ nperu3noHHBIMU pe3ucTopHbiMU MaTpuiiamu (LIAII ¢ BecoBsIMU ABOMYHO-
B3BEIICHHBIMH COIIPOTUBIICHUSMH) U Ha OCHOBE MaTpuilbl R-2R ¢ cymmupoBaHueM TOKOB.
CxeMOTeXHUYECKHEe MPUHIIMITBI [IU(PPO-aHATIOTOBBIX peodpazoBaTesiel U NX MOCTPOCHUE
Ha DJICKTPOHHBIX KJTI04YaX. Y CJI0BHOE rpadudeckoe 0003HaueHnEe U(PPO-aHATOTOBBIX
npeoOpaszoBareneit

B Tom unciie, 1abopaTtopHbIX padoT

[\9]

JlaGopaTopnas pa6ora Ne 7. MccnenoBanue QyHKIIMOHAIBHBIX CXeM HU(PO-aHATIOTOBBIX

OK1, OK2, I1K1.1.
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npeoOpaszoBareneii»

Tema 6.2. AnaJioro-
nudposeie

npeodpazosaresan (AL

HHpopmanuu

Conep:kanue y4eOHOT0 MaTepuaJia

Hasnauenue u OCHOBHBIE MapaMeTphl aHaaoro-nuudpossix mpeodpazosareneit (ALIT).
[Mpunun ananoro-uugposoro nmpeodpasopanus naGopmaruu. [lonsrue o
JMCKPETU3allY, KBAHTOBAHUH M KOJMPOBAHUY HEMPEPBIBHBIX CUTHAJIOB. METO/IbI
npeoOpa30BaHus aHAJIOTOBOTO CUTHANA B KOJI. [[pUHIIMIT TOCTPOCHHS aHAJIOTO-ITU(PPOBBIX
npeoOpa3oBaTeieil CUTHAJIOB [0 METOJaM CTYIEHYATOr0 U IMOCIIEA0BATEILHOTO
NPUOJIMIKESHUST OTTIOPHOTO HAMPSHKEHUS M C TIApAIISITbHBIM IPE00pa30BaHUEM.
[IpeoOpazoBarens yria noBopota B ABonuHbIN Koj. [locnenoBarensusie ALII ¢
€IMHUYHBIM U C IBOMYHO-B3BEIICHHBIM IPUOJIMKEHUEM. Y CIIOBHOE rpadudeckoe
0003HaueHNE aHAJIOTO-IIM(PPOBBIX MTpeodpazoBarTenen

p—

B Tom umnciie, 1ab6opaTopHbIX padoT

Jla6opaTopnasi pa6ora Ne 8. VccnenoBanue GyHKIIMOHATBHBIX CXEM aHAJIOTO-IIH(PPOBBIC
npeoOpa3zoBareiei

\S]

CamocrosiTeibHasi padota VccnenoBanue (yHKIIMOHAIBHBIX CXEM aHAJIOTO-ITU(POBBIC
npeoOpazoBareneit

OK1, OK2, IIK1.1.

Paszpen 7. Mukponpoueccopbl # MUKPOIIPOLIECCOPHBIE YCTPOMCTBA

w

Tema 7.1. O01mme
CBEJIEHHUS 0
MHKpOMpoeccopax u
MHKPOINPOLECCOPHBIX
cucTeMax

Coaep:xanue yueOHOro MaTepuaJia

OCHOBHBIE OIIPE/IEIICHUS M TOHATHUS O MUKPOIIPOLIECCOPAX KaK MpuMepax uppoBOro
aBToMaTa. HaszHauenue, kinaccuukanus U TUIIOBask CTPYKTypa MUKpoIipoleccopa. JIpa
N0JIX0/1a K IOCTPOEHUIO ITPOLIECCOPOB: MPUHIUIIBI CXEMHOH JIOTUKH U IPOrPaMMUPYEMOM
soruku. CriocoOnI opraHu3alyvu yIpaBJICHHUA BbIYUCIIUTCIIBHBIM ITPOLECCOM.
Knaccugukaius MUKpONIpOLeCCOPHBIX cpeAcTB. II0K0oIeHUsT MUKPOIIPOLIECCOPOB.
O6uacTi npuMeHeHus1 MUKpoIipoleccopoB 1 MUKpoOBM. Poinb MukpomnpoueccopHoit
TEXHUKHU IPU CO3aHUU CHCTEM 00pabOTKH NaHHBIX. [lepcrekTHBBI pa3BUTHS U
HCITOJIb30BAHHUA MUKPOMNIPOUCCCOPHBIX CPCACTB

OK1, OK2, IIK1.1.

CamocrositeabHas padora O030p OJHOKPUCTAIBHBIX MUKPOKOHTPOJLIEPOB

OK1, OK2, I1K1.1.

Tema 7.2.
MuxponpoueccopHbie
YCTPOMCTBA

Coaep:xanue yueOHOro MaTepuaJia

OnHOKpHuCTaIbHBIE MUKPOIIpOIiECCOpPBl. CTPYKTYpHAs CXeMa U apXUTEKTYPHOE
MOCTPOCHHE OJJTHOKPUCTATBHOTO MUKpoIpoleccopa. CocTaB, Ha3HaYEHUE U TPUHLIUIIBI
B3aMMOCBS3M OCHOBHBIX OJIOKOB B CTPYKTYpPHOII cXxeMe MUKporpoueccopa. Haznauenue
OCHOBHBIX CUTHAJIOB M BBIBOJIOB. B3anMmosieiicTBre ycTpoiicTB MUKpOITIpoIieccopa npu
BBITIOJITHEHUH KOMaH 1 yrpasieHus. Komanie Mmukpompoiieccopa. OcobeHHOCTH
peanu3alyy KOMaH/ epeadu yrnpasieHus. Opranuszanys namMmsTd MUKPOIPOILIECCOPOB.
MainHHbIe TaKThl M IUKJIBI (BpeMEeHHasl 1uarpaMmMma 1ukios). Muadopmanus cocrostaus.

OK1, OK2, IIK1.1.

14




3amyck Mukpomnporueccopa. CocTosHUs 3axBara, IpepbIBaHus, octaHoBa. [lonsaTue o
IPOrpaMMHOM 00eCTIeYeHUH

IIpomexxyTouHAs aTTeCTANNS - IK3aMeH 12
CamocrosiTejibHas padoTa 15
Bcero 83

Jlist XapaKTepUCTUKU YPOBHSI OCBOCHHS y4eOHOT0 MaTepralia HCIIOJIB3YIOTCS CIeaytole 0003HaueHUs:
1. -03HaKOMUTENbHBIN (y3HABAHUE paHEE U3YUYEHHBIX 0OBEKTOB, CBOWCTB);
2. - penpOaYKTUBHBIN (BBITOJHEHHUE ACATEIBHOCTH 110 00pasily, HHCTPYKIIUU WU IO PYKOBOJCTBOM)

3.- HpOIIYKTI/IBHHﬁ (HJ'IaHI/IpOBaHI/Ie N CaMOCTOATCIIBHOC BBIIIOJTHCHUE ACATCIbHOCTHU, pCIICHUC HpO6JI€MHBIX 33,[[3‘{)
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3. YCJIOBUS PEAJIM3AIIAU ITPOT'PAMMBI YYEBHOM JUCIIUITIJIAHBI
3.1 TpeGoBanuss K MHHHUMAJBHOMY MAaTEePHAIbHO-TEXHUYECKOMY

odecneyeHmn 1o
YyeOHast AUCHUIUIMHA peanusyercs B tabopatopun «L{udpoBas cxeMoTeXHHUKA.
O6opynoBanne yueOHOTO KaOMHETA:

PabGouune Mecta 1Mo KoJn4uecTBy 00ydaronuxcs (CToJ, CTyn);

O6opynoBanHoe paboyee MECTO MPETo1aBaTeNs;

Metonnueckoe obecrieueHre JUCITUTUINHBL;

Paznparounsiii Matepuani sl CTYJIGHTOB IO TUCUUILIIUHE;

Harnsigaeie mocoOus.

IInakatsl;

CTEHIbl /IS BBIIIOJIHEHUS JAOOpPAaTOpPHBIX pabOT: CTEHI THUIa
SUCOCHP.001 PO (1068);

crenn tuna OMBUCP.001 PD (1097); 17J1-03.

N3mepurenbHbie MpUOOpPHI:

OJIHOJTyYEBBIC DJIEKTPOHHBIE OCIUILIOTPadbl U MYJIBTUMETPHI;

['enepaTop rapMOHUYECKUX KOJICOAHMIA;

KoMIuIeKT MOHTaKHBIX HHCTPYMEHTOB (HAOOp OTBEPTOK, MIOCKOTYOIIHI,
OOKOpe3bl, MasIbHUK C TPUHAUICKHOCTSIMH  JJI1 AWK, [HAHICTHI,
U3MEPUTETBHBIC IIYIIhI);

HA0Opbl DJIEMEHTOB U OWIMOJSPHBIE U TOJEBbIE TPAH3UCTOPHI,
TUPUCTOPBI, KOMIIOHEHTOB:  IOJYNPOBOJHUKOBBIX TMPUOOPOB  (IIMOBI,
OMTOMNAapPHI, MUMPOBLIE U AHATIOTOBBIE MHUKPOCXEMBI), PE3UCTOPHI (TIOCTOSTHHBIE
U TEepeMEHHbIE),  KOHAEHCAaTophl  (MIOCTOSIHHbIE W IIE€PEMEHHBIE),
MajorabapuTHbIE JIPOCCEIH, MajoradapuTHbIE TpaHchOpMaTOPbI
(MMIyJIbCHBIE, COMIACYIOLIME, TOBBIIIAIOIINE, TOHMKAIOUIUE) U JIP.

JIOKaJbHas CETh C BBIX0J0M B Internet;

JUIICH3WOHHAs orepalinonHas cucteMa Windows 7;

JTuIeH3noHHas nmporpamma Microsoft Office 2013;

JUIIEH3UOHHAs aHTUBUpYCHas nporpamma Dr Web;

TexHuueckue cpeacTsa 00yyeHus:

KOMIBIOTEPHI TI0 KOJMYECTBY 00yUarOIINXCs

nepudepuitHbie yCTpoicTBa (CKaHep, IPUHTED);

MYJIbTUMEIUNHBIN ITPOEKTOP;

MEPCOHANIbHBIN KOMIBIOTEP, METAJUTOTIACTUKOBAS JOCKA.

3.2. HudopmanuoHHoe oOecniedeHNe peau3alu NporpaMmmMbl

Jna peanuzanu  OporpamMmbl  OuOmuoTeuHblt  ¢GoHI  00pa3oBaTENbHOMN
OpraHu3alli UMeeT T[e4YaTHble W/WIM  DJEKTPOHHble 00Opa3oBaTeNbHbIE U
UH(OPMALIMOHHBIE PECYPChI, HCIIOJb3yeMble B 00pa3oBaTeIbHOM IpoIiecce.
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Ilepeyenb  pexkoMeHAyeMbIX Y4eOHBIX HW3JIaHUH, JAONOJHUTEIbHOH
Jureparypbl UHTEpHET-pecypcoB, 0a3bl JaHHBLIX O0MOIHMOTEYHOTr0 (PoHIA:

3.2.1.0cHOBHBbIC HCTOYHHUKH:

OcHoBHas JMTEpaTypa

1. ®ponos B.A. [udposas cxemorexnuka: Yactb 1.OcHOBBI 1H(]PpPOBOI
CXEeMOTeXHUKH: yueOHUK: B 4 4. — M.: ®I'BY [IIO «YueOHO-MEeTOAUYECKUIN IICHTP
10 00pa30BaHUIO HA KEJIE3HOAOPOKHOM TparcmopTey, 2020.- 292¢. ISBN 978-5-
907206-18-2 — TekcT: 31eKTpOHHBIN // DneKTpoHHO-OnOIMoTeYHast cuctema Y ML
KT [caiit].—URL: http://umczdt.ru/books/41/242200. — Pexum noctyna: Ob
«YML KO T», mo maposto

2. ®ponoB B.A. Iludposas cxemorexnuka. Yacte 2.IlpencraBienue
uH(popMauu B LUPPOBBIX YyCTpoilcTBax : yueOHuk: B 4 u. — M.: ®I'bY /IIO
«Y4ueOHO-METOMYECKUM  IIEHTp MO  O0pa3oBaHWI0O Ha  KEJIE3HOJOPOKHOM
tpancnopte», 2020. -400c. ISBN 978-5-907206-19-9— TekcT: 371eKTpOHHBIN //
DIeKTPOHHO-0MOIMOTeUHAS cucTeMa YMIL KT [caiiT].—URL.:
http://umczdt.ru/books/41/242201/. — Pexum pocryna: Ob «YMI XIAT», no
MapoJII0

3. ®ponoB B.A. [udposas cxemorexnuka. Yacts 3. Apudmeruuecko-
JIOTUYECKHUE OCHOBBI IIUPPOBON CXEMOTEXHUKH: YueOHUK: B 4 4. — M.: ®I'BY JI1O
«Y4eOHO METOIMYECKUH LIEHTP M0 00Pa30BaHUIO HA HKEJIE3HOJOPOKHOM TPAHCIIOPTEY,
2020.- 600c. ISBN978-5-907206-20-5 — TekcT: 3JIeKTPOHHBIN // DIEKTPOHHO-
OubIMoTEeUHAasI cucrema YMI] KAT [caiiT].—URL.:
http://umczdt.ru/books/41/242202. — Pexum pgoctyma: Ob «YMI XJT», mo
apoJIto

4. ®ponos B.A. Hudposas cxemorexnuka. Yacts 4. Lludpossie ycTpoiicTBa
obpaboTkn wuHbopManuu: ydeOHMK: B 4 u. — M.: ®I'BY IO «YuebHo-
METOJAMYECKHUI IIEHTP MO 00pa30BaHUIO HA JKEJIE3HOJOPOKHOM TpaHcmopTe», 2020. -

516¢c. ISBN 978-5-907206-21-2 — Tekct: 3IeKTPOHHBIA // DIEKTPOHHO-

OouboTeyHast cucrtema YMI] KT [caiiT].—URL.:
http://umczdt.ru/books/41/242204. — Pexum poctyma: O3Ob «YML XIT», no
MapoJIto

JlonoJiHUTeIbHAS JINTEPaTypa

1. MacnoB, A.A. Ilpaktukym 1o 1u(POBOM CXEMOTEXHUKE B MPOrpaMme
Electronics Workbench 5.12 : mpaktukym / A. A. MacnoB. — Mockga : YMII XT,
2023. — 148 c. — 978-5-907479-64-7. — Tekct : anexrponnbit // YMI| XIT :
anekTpoHHas Oubnamorexka. — URL: https://umczdt.ru/books/1194/280425/— Pexum
nocryna: Ob «YMII X T», no naposmto
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHMS YYEFHOM JJUCIHUILIAHBI

KonTpoib

N OLCHKa PpPE3yJIbTATOB

OCBOCHHSI y4eOHOW JAWCIUTUIMHBI

OCYHICCTBILCTCA HPCIIOAABATCICM B IIPOHCCCC IPOBCIACHHA aAyIAUTOPHBIX 3aHSATUM.
TGKYIHHI;'I KOHTPOJIb: BBIIIOJJHCHBI Ha IOJOXHUTCIIbHYIO OIICHKY BCC IIPAKTHYCCKHC

pa6OTI)I )41 Ha60paTOpHBI€ pa60TLI, CAaHbl Ha ITOJIOKHUTCIIbBHYIO OLICHKY KOHTPOJIbHBIC
pa6OTI)I, BBITIOJTHCHBI TCMATHUYCCKUC BHCAYIAUTOPHBIC CaAMOCTOATCIBHBIC pa6OTBI.

HpOMC)KYTOIIHaSI aTrTcCTalu:A IIPpOBOIUTCS B (bopMe OK3aMCHa.

PesyabTaTnl 00yueHus

Kpurtepun onenkn

MeToabl OEHKH

Hepeqeﬂb 3HaHHﬁ, OCBauBacMbIX B paMKax JUCHUIIJIUHbI:

- BUJI0OB MH(OpMAIUH U
CHOoCc00O0B ee MpeCTaBICHUS
B OBM.

- aJITOPUTMOB
(YHKITMOHHPOBAHUS

M (POBON CXEMOTEXHUKH.
OK 01,0K 02, IIK 1.1

- 00y4JaroImuiics Nepevucsier
BHJIbI TH(OPMAIIMH B CIIOCOOBI e
npencrasieHus B 9BM;

- BOCIIPOU3BOTUT AJITOPUTMBI
byHKIIMOHUpOBaHMS IU(PPOBOH
CXEMOTEXHHKH.

Pa3JIMUIHBbIC BUABI OIIPpOCaA,
PCUICHUEC 3aaa4,
TCCTUPOBAHUC

Hepeqeﬂb 3HaHHﬁ, O0CBAMBACMbIX B paMKax JUCHMUIIJIMHBI:

- HCIIOJIB30BATh TUIIOBBIE
CPEICTBA BBIUYUCIUTEIBHON
TEXHUKH U TPOrPaMMHOT0
obecnieueHusl.

- IPOBOJUTH KOHTPOJIb U
aHaJInu3 rpolecca

(G YHKIIMOHUPOBAHUS
u(poBbHIX
CXEMOTEXHUYECKUX
YCTPOMCTB 110
(GYHKIIMOHATBHBIM CXeMaM
OK 01, 0K 02, IIK 1.1

- 00yyaromuncs 1EMOHCTPUPYET
NPaKTUYECKHE HaBBIKU
UCIIOJIb30BAaHUS TUIIOBBIX CPEJICTB
BBIYUCIIUTENLHON TEXHUKH U
MIPOrpaMMHOTO 00€CTICUCHHUS;

- QHAIM3HUPYET U KOHTPOIUPYET
npouecc GyHKIIMOHUPOBAHUS
U(POBBIX CXEMOTEXHUUECKUX
YCTPOMCTB 1O (PYHKIIMOHAIBHBIM
CXEMaM.

SKCIIEPTHOE HAOIIOCHHE U
OIICHKA Ha JTa0OpaTOPHBIX U
MPAKTUYECKHUX 3aHATUAX
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S.IEPEYEHDB UCITIOJIB3YEMbBIX METO0B OBYYEHUA

5.1. TlaccuBHBIC: JEKIMH, OECEbI, OMPOCH], CAMOCTOSTENIbHAsT padoTa, TeCThl, METO/
WUTFOCTPAIUA U METOJT IEMOHCTPAIIUMA

5.2. AKTUBHBIC U HMHTCPAKTHUBHBIC! O6pa3OBaT€JII>HI>I€ BI/II[CO(bI/IJII)MI)I, HHTCPAKTHBHBIC
HUI'PBI, TBOPUCCKHUC 3adHUA.
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