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1 TACHOPT PABOYEM NPOI'PAMMBI YUEBHOM JJUCIUTILJINHBI
1.100acTh npuMeHeHus: padoyeil NPOrpaMMsl

PaGouass mporpamma yueOHoU mucrumuimabsl OI1.06 I[udpoBas cxemoTexHHKa
SBJISIETCSI YaCTbI0 OCHOBHOM 00pa3oBaTEIbHOM MPOTrpaMMbl - MPOTPaMMBbI MOJATOTOBKH
crenuanuctoB cpeanero 3BeHa (mainee — OOII-IIIICC3) B cootBercTBUU ¢ PT'OC s
cnenuansHocT  23.02.09  ABTOMarnka U TeJlEMEXaHMKa Ha  TPAHCIOPTE
(>KeNe3HOJOPOKHOM TPAHCIIOPTE), YTB. MpUKa3zoM MuHHCTEpCTBa 00pa30BaHUs U HAyKU
P® o1 27.08.2024 Ne 608.

[Ipn peanuzamuu pabodeil mnporpaMMbl MOTYT HCIOJIB30BAThCA Pa3UYHbIC
oOpa3oBareNbHblE TEXHOJOTHM, B TOM YHCIE JHUCTAHIMOHHBIE O0Opa3oBaTElIbHbBIC
TEXHOJIOTUH, FTIEKTPOHHOE O0yUEHHE.

PabGouass mporpamma y4eOHOW HIHUCHMUIUIMHBI MOXET OBITh HCIOJIb30BaHA B

npo(ecCHOHANBHOM MOATOTOBKE, NEPENOATrOTOBKE U MOBBILIEHUM KBalIU(pUKAIH
paboumx 1o npogeccusim:

OJEKTPOMOHTEp MO OOCITY>KMBAHUIO M PEMOHTY YCTPOMCTB CHUTHAJIM3aLUH,
LEHTPATU3aluU U OJOKHUPOBKH;

DNEeKTPOMOHTAKHUK 0 CUTHAJIN3ALMH, LEHTPAIU3allUU U OJIOKUPOBKE.

1.2 Mecto y4yeOHoM nucuunannbl B cTtpykrype OIIOII-IIIICC3:

Vuebnas pguctummHa OIL06 [udpoBas cxemMoTexXHUKA SBISETCA YaCThIO
obmenpodeccuonanpHoro 1ukiaa OOII-IIIICC3 B coorBerctBuu ¢ ®I'OC CIIO 1o
cieqmanbHoctT  23.02.09  ABTOmMatMka M TEJIEMEXaHMKA  HA  TPAHCHOPTE
(>KeJIE3HOOPOKHOM TPAHCIIOPTE).

1.3 Ilnanupyembie pe3yabTaThl 0CBOCHUS Y4eOHOW IMCIUTIIUHBI:

1.3.1B pe3ynbTare 0CBOCHUS yUeOHOW JUCHUILIMHBI 00YUYarOIIUICS JOKEH

YMeEThb:

— HCMOJIb30BaTh TUIOBBIE CPEJICTBA BBIYMCIUTEIHHOM TEXHUKU U MPOTPAMMHOTO
oOecreyeHus;

— MPOBOJIUTH KOHTPOJIb U aHAJIU3 TIpoliecca (PYyHKITMOHUPOBAHUS IU(PPOBBIX
CXEMOTEXHUYECKUX YCTPOUCTB MO (DYHKIIMOHAIBHBIM CXEMaM.

3HATD:

— BUBI UH(OPMAITUY U CTIOCOORI €€ npeAcTaBieHus B OBM;

— aJNTOPUTMBI (PYHKITMOHUPOBAHUS TU(PPOBOI CXEMOTEXHHUKHU.

1.3.2 B pesyabrate OCBOCHHUS Y4Ye€OHOU JUCHHUILIMHBIOOYUYAIOITUNCS JTOKEH
c(hOopMHUPOBATH CIACAYIOIINE KOMIIETCHIINH:

- 00mme:

OK.01 BriOupaTh cnocoObl pemieHus 3agad NpopecCHOHAIBHON AeSTENbHOCTU
MPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM

OK.02 OcyumiecTBassTh TMOWCK, aHaIUM3 MW HHTEpIpeTanuio uHOOpMaINH,
HEO0OXOMMOM I BBHIIOJTHEHUS 33434 Npo(eCCUOHATBHON AESITENbHOCTU

- mpogeccHOHAIbHbIE:



[1IK1.1 Ananu3upoBaTh pabOTy CTaHIIMOHHBIX, MIEPETOHHBIX, MUKPOMPOIECCOPHBIX
Y IMATHOCTUYECKUX CUCTEM aBTOMATHUKH 10 MPUHIUIIHAIBHBIM CXEMaM

[IK 1.2. BpmosHATh pa3pabOTKy MOHTQXHBIX CXEM YCTPOMCTB CHUTHAJIW3AINH,
LEHTpalu3alui U OJOKUPOBKH, KEJIE3HOIOPOKHOM AaBTOMATHUKHU U TEJIEMEXaHUKH 10
MPUHIUITHAIBHBIM CXEMaM.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILIAHBI
2.1. O0beM y4eOHOI JMCHHUIIIMHBI M BUABI Y4e0HOH padoThI

Ounas ¢popma o0yueHust

Buna yueOHoii padoThI

O0BeM yacoB

MakcumasibHasi ydeOHasi Harpy3ka (Bcero) 102
Oobs13aTesibHAsI AyIUTOPHAA y4eOHasi HArpy3ka (Bcero) 62
B TOM YUCIIE:

Jlexknuu 34
MPAKTUYECKUE 3aHATHUS 12
nabopaTopHbIEC 3aHATHUS 16
CamocrosiTeibHas paGoTa o0yuyaromierocsi (Bcero) 22
Ilpomesrccymounana ammecmayusn 6 popme 3xzamena (3 cemecmp) 18




2.2. TemaTu4eckuii IJIAaH U CO/lep:KaHNe Y4eOHON AU CHMIIIMHBI

HaumenoBanue Coaepixanue yueOHOro Mmareprasia u (popmMbl OpraHM3anMM J1esITeTbHOCTH O0bem B | YpoBeHb
pa3iesioB U TeM Oo0yuawmmxcst qacax 0CBOEHMS
1 2 3 4

Paznen 1. Apudpmernueckne ocCHOBBI HM(PPOBOI CXEMOTEXHUKHU 13
Tema 1.1. ®opmbIl Coaeprxanue yueOHOro MaTepuaJia 8 OK1, OK2,
npeacTaABJIeHUs 3aa4uu ¥ CTPYKTypa AUCUUILUIMHBL. CoepKaHUE TEM JUCHUIUIMHBI. 3HAYeHUE JUCUUIUIMHBI HA IIK1.1, IIK
YHCI0BOM COBPEMEHHOM JTarle pa3BUTHUs OOIIECTBA U B CHCTEME MTOJATOTOBKH CIIEI[HATIMCTOB 110 aBTOMATHUKE U 1.2.
uHopmanuu B TeJeMeXaHUKe Ha JKeJIe3HOI0POKHOM TpaHcrnopTe. OCHOBHbIE OCOOEHHOCTH CUCTEM CUMCIICHUS AJIs
M (PPOBBIX npeacTaBIeHNs (3amrck) HHQOPMAIK B yCTPOHCTBAaX HU(POBOI CXeMOTEXHHUKH (IBOWYHAS, IBOMYHO-
ycTpoiicTBax JeCSITUUHAs, BOCBMEPUYHAS, [IIECTHAIIATEPUYHAS CUCTEMbI CUHCIICHUS).

dopmaTsl IpeACTaBICHUS U Iepeaund HHPopManuu st TU(pOBIX ycTpoiicTB. [lonsTre Oura, Gaiira,

MalIMHHOTO CJI0BAa. MaTeMaTu4ecKuil 1 MallTMHHBIA CLIOCOOBI 3aMTUCH IBOMYHBIX yncel. Dopmbl

MpeJCTaBICHNS YHCeN ¢ (PUKCUPOBAHHOM U TUIaBaromieit 3ansatoi. [loHsTre o pa3psaHoil ceTke.

[IpencraBieHue MOJIOKUTEIBHBIX U OTPULIATEIBHBIX TBOMYHBIX YHCEI B IPSIMOM, OOpaTHOM,

JOTIOJTHUTEIHHOM M MOJTU(HUIIMPOBAHHOM KOJIaX CO 3HAKOBBIM U 0€3 3HAKOBOTO pa3psaa

B TOoM unciie, NpaKTHYeCKUX 3aHATHI 4

IIpakTnueckoe 3ansaTue Ne 1. KonupoBanue 1enbix, JpOOHBIX U CMEIIAHHBIX YHCEN B Pa3INUHBIX

CHUCTEMAX CUHCIICHHSL.

IIpakTnueckoe 3ansaTue Ne 2.KoanpoBaHue MonoKUTEIbHBIX U OTPULIATEIbHBIX IBOMYHBIX YUCEI B

psIMOM, 0OpaTHOM, JOHOJIHUTEIBHOM U MOJU(PHUIIMPOBAHHOM KOJIaX CO 3HAKOBBIM U 0€3 3HaKOBOTO

paspsiia»

CamocrosiTejibHas padoTa 2

[ToaroroBka K nNpakTU4ecKuM 3aHsaTusM Nel, 2
Tema 1.2. Coaep:xaHue y4eOHOro MaTepuaJia 5 OK1, OK2,
Apudpmernyeckne Oco0eHHOCTH BBITIOIHEHHS apU(PMETHUECKUX ONepaluii ¢ MHOTOpa3psAHbIMU IBOMYHBIMU [IK1.1.
onepamnum ¢ KOJAMPOBAHHBIMHU YMCIIaMU (CI0XKEHHE, BBIYUTaHUE, YMHOKEHHUE U JIEJICHHE) CO 3HAKOBBIM U 0€3
KOJIMPOBAHHBIMH 3HAaKOBOTO pa3psja.
YHCJIaMU [IpaBuiia u nocae10BaTENbHOCTh BBINOIHEHNS apU(PMETHUECKUX Olepaluii ¢ KOAUPOBAaHHBIMU

JIBOWYHBIMH YHCIAMU ¢ GUKCUPOBAHHOW U IJIaBaroIleH 3amsToil B MpsiMoM, 00paTHOM,

JIOTIOJTHUTEIBHOM U MOJUGUIIMIPOBAHHOM KOJIE CO 3HAKOBBIM U 0€3 3HaKOBOro pazpsana. CioxeHue u

BBIUUTAHUE KOJIMPOBAHHBIX JBOMYHO-IECITUYHBIX YHCEN CO 3HAKOBBIM U 0€3 3HAKOBOTO pa3psaa

B ToM umnciie, NPAKTHYECKHUX 3aHATHH 2




IIpakTuyeckoe 3anaTue Ne 3. BeimomHenue apudMeTHYECKUX OTIEPAIIMA ¢ MHOTOPa3PsTHBIMU
ABOMYHBIMU KOAWPOBAHHBIMU YK CJIAMHU CO 3HAKOBBIM U 663 3HAKOBOI'O paspsaa.

CamocTrosiTesibHasi padoTa

[ToaroroBka K npakTuyeckum 3aHstusm Nel, 2

Pa3znen 2. Jloruyeckue 0CHOBbI HU(PPOBOI CXeMOTEXHUKH
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Tema 2.1.
DOYyHKUMOHAJbHASA
JOTHKH

Coaep:xanue y4eOHOro MaTepuaJia

duznyeckoe MpeICTaBIeHUE JOTHYECKUX 3HAYCHHU M TBOMYHBIX YHCEN SJIEKTPUUYECKUMH CUTHAJIAMHU.
[TonsTHE 0 KOMOMHAIIMOHHON cXeMe U UPPOBOM aBToMaTe. byseBsl (epekiouaTeNbabie) pyHKINN,
UX KOJIMYECTBO U CIIOCOOBI 3a/1aHUs, CYIIECTBEHHbIE U (PUKTUBHBIC [IEPEMEHHBIE.

CriocoOsI ITpeICTaBICHHMS JIOTHYSCKUX MTePEKITF0YATEIbHBIX (DYHKIIHIA: BRICKAa3bIBaHUE (CTIOBECHOE H
MUCBMEHHOE), Ta0IMUHOE (OHSATHE O Ta0NIHIIaX UICTUHHOCTH) ¥ aHATTUTHYECKas 3aluch (3aIruch
dbopmyiioit). DnemeHTapHbie (ocHOBHBIC, Oa3ucHbie pyHkiuu 1, NI, HE) n koMOnHAMOHHEIC
(yHuBepcalbHbIe, 0a30BbI€) IOTUYECKUE (PYHKIIUN OJHON U ABYX MEPEMEHHBIX, UX (YHKIIMOHAIbHAS
3aIMCh Yepe3 TU3BIOHKIINIO, KOHBIOHKIINIO ¥ HHBepCHIo. [loHsATHE BhIcKa3biBaHus. Onepamnun
MMIUTHKAIUH, SKBUBAJIEHTHOCTH U CYMMBI 110 MOJTYJIFO 2, UX CBOMCTBA.

TaOnuibl NICTHHHOCTH /17151 OCHOBHBIX (0a3MCHBIX) U YHUBEPCAIBHBIX (0a30BBIX) JTOrHUECKUX (DYHKIIHH.
PeneiiHo-KOHTaKTHBINA aHAJIOT AJIEMEHTAPHBIX U KOMOMHAIIMOHHBIX JIOTHYECKUX (PYHKIIMA.

B Tom YUCJIEC, MIPAKTUHYICCKHUX 3aHATHH

IIpakTnuyeckoe 3ansitue Ne 4. @opmbl npeicTaBIeHUs PYHKLIUI anreOpsl JOTMKH U UX
MUHUMHU3ALHUS.

CamocrosiTesibHas padoTa

N3y4unth caMOCTOSATENBHO TEMY, COCTAaBUTh KOHCTIEKT. MUHUMU3AIINS JTOTHUECKUX (PYHKITHI.
[TpumMeHeHne 3aKOHOB, TOXKIECTB U TIPABWIT aIreOphI JIOTUKH IS 3aIIFCH U IPE0Opa30BaHHS
MepeKIoYaTenbHbIX QPyHKIMHA. Y cnoBHOe rpaduueckoe o6o3HaueHue (YI'O) ocHOBHBIX (0a3UCHBIX) U
YHHUBEPCATBHBIX (0a30BbIX) JJOTHUECKUX AJIEMEHTOB JUIsl pealTu3alliy AJIeMEHTAPHBIX U
KOMOMHAIIMOHHBIX (DYHKITHIA

OK1, OK2,
[1K1.1, ITIK
1.2.

Tema 2.2. OcHOBBI
CHHTE3a HH(PPOBBIX
JIOTHYECKHUX
YCTPOMCTB

Conep:kanue y4eOHOIro MaTepuaJia

=)

AJNropuTM Nepexojia OT BHICKa3bIBaHUS K TAOMMYHON M (DYHKIIMOHATILHON aHAJIMTUYECKON opme
3aMMcy NepeKovaTeNbHbIX GyHKInd. OCHOBBI aHATUTHYECKOTO U Tpadudeckoro (kaptsl KapHo)
croco00B MUHMMM3ALKU YHKIKH. MeTouKa repexojia OT HOpMaJIbHOW K COBEPILIEHHBIM (popMaM
3aMycy NePeKIIoYaTeNbHbIX (PYHKINUN IPU aHATUTUYECKOM U IpaUuecKoM crocoOax.

OCHOBBI CHHTE3a U aHaJIM3a KOMOMHAIIMOHHBIX JIOTHUYECKUX CXeM. AJITOPUTM IepexoJia OT
BBICKA3bIBaHUS K TAOJUYHON U QYHKIIMOHAIBHON aHATUTHYECKON (hopMe 3allicH MepeKIouaTeNIbHbIX
¢ynkuuit. Cneunanbhble paznoxxenus [1®. He nonnoctsio onpenenennsle (dactaoie) [1D.
[Toctpoenne QyHKIMOHAIBHOM CXEMBbI JJOTHUECKOI0 YCTPOCcTBa METO/IOM cuHTe3a. CHHTE3 He

OK1, OK2,
MK1.1. TIK
1.2




MOJTHOCTBIO 33/IaHHBIX JIOTHUECKUX (QyHKIMNA. I[IoHATHE 0 3alpeleHHbIX U HEONPEIeIEeHHbIX Habopax
apryMEHTOB JIEMEHTapHBIX GYHKIUN. AHANMNU3 (PYHKIIMOHAIBHBIX CXEM JIOTHYECKUX YCTPOMCTB.
HekoTopble 0cOOEHHOCTH MOCTPOEHUS CXEM JIOTHUECKUX YCTPOUCTB. TexHuueckas peainsanus —
MOCTPOEHHE JIOTMYECKHX CXEM IO MePeKItoYaTeIbHbIM QyHKIUAM. OCOOCHHOCTH MOCTPOCHHS
JIOTUYECKUX YCTPOMCTB

B Ttom YUCJIEC, MIPAKTUYECCKUX 3aHATHH

IIpakTnyeckoe 3ansaTue Ne 5. [ToctpoeHue cxemM MUGPOBBIX JOTHISCKUX YCTPOUCTB METOIOM
CUHTE3A.

CamocrositeibHass pabora

[ToaroroBka k mpakTUYECKOMY 3aHATHIO Ne3

Tema 2.3. lilndposbie
HHTErpajibHbIe
MMKPOCXeMbI

Coaep:xxanue yueOHOro MaTepuaJia

OOmme cBepenus o MUPPOBBIX HHTETPaTbHBIX MUKpocxeMax (LIMMC) u ob6nacTh UX NpUMEHEHHUS.
Ocnosuble cepuu LIUMC ans noctpoenus jgorudeckux yerporcts. Kinaccuduxamus cepuit IUMC no
(GYHKIMOHATFHOMY Ha3HAYEHUIO, (PU3MUECKOMY NMPUHIUITY PaOOTHI aKTUBHBIX 3JIEMEHTOB
(CXeMOTEXHMUECKOE PELICHHE), TEKTPUUECKUM U HKCIUTyaTallMOHHBIM IIapaMeTpaM, BBIIIOJHAEMbIM
¢byHKumsaM, knaccam (tTumnam). Homenknarypa u cepun HUQPOBBIX HHTETPATBHBIX MUKPOCXEM.
KoHcTpykTHBHOE 0QOpMIIEHHE HHTErPAIbHBIX MUKpocxeM. Cructema nuppoOyKBEHHOT0 0003HAYCHUS
cepuil 1u(poBBIX HHTErpATbHBIX MUKpocxeM. OcHoBHBIe TapameTpsl LIMMC. CpaBHHUTENbHbIE
napamerpsl [IUMC ¢ pa3nuuHbIMHA BUJAMHU CXEMOTEXHUYECKUX PELLIEHUI.

OO011as xapakTepuCTHKa MOCIEI0BATEIbHBIX 1 KOMOMHAIIMOHHBIX HU(POBBIX JOTHYECKUX YCTPONUCTB
Ha ocHoBe LIMMC. ®@yHKIIMOHAIbHbBIE CXEMBI U YCIOBHBIE I'paduueckue o6o3nauenus LIUMC B
3aBUCUMOCTH OT (PyHKITMOHAIbHOTO Ha3HaueHus1. Ocobennoctu Bkiouenus [[IUMC B
(YHKIMOHATIBHBIX CXeMaX JOIMYECKHX YCTPOMCTB

OK1, OK2,
[IK1.1.

Paznea 3. IlocienoBaresibHOCTHBIE HU(POBBIE yCTPOiicTBA — HU(POBbIE ABTOMATHI

18

Tema 3.1 Hlndposbie
TPUTTEPHbIE CXeMbI

Conep:xaHue y4eOHOro MaTepuaJia

OOu1re cBeieHus O TPUITEpPE KakK MpocTeiieM KOHeYHOM ppoBom aBTomare. HazHaueHune
TPUITEPOB U UX IPUMEHEHHE B aANIapaType KeIE3HOJOPOKHOW aBTOMATHKH U TEJIIEMEXaHUKH. THIIbI
Tpurrepos. Kiaccugukanus TpurrepoB Mo crnoco0y 3alucH U yrpasieHus nHpopmanuei,
OpraHM3aluy JOTH4YecKuX cBs3eil. Haznauenune u 0603HaueHre BXOI0B U BBIXOJIOB TPUITEPOB.
MeTtoauka onpeeneHus COCTOSIHUS TpUIrrepoB. OCHOBHBIE TAPAMETPHI.

[TocTpoeHne TpUrrepoB Ha OCHOBE JIOTUYECKHUX AIEMEHTOB MHTETPATIbHON CXEMOTEXHUKHA METOA0OM
cuHTe3a. OCHOBHBIE MTOHATHS O CTATUYECKOM M JUHAMHYECKOM YIIpaBIeHUH Tpurrepom. [IpuHnmn
(GyHKIMOHUPOBaHMS aCHHXpOHHOTO RS-Tpurrepa (6ucrabuiibHas sueiika mamsTi) Ha OCHOBE
norndeckux nemenToB M-HE u MJIM-HE B nHTErpasibHONM CXEMOTEXHUKE C IPSIMBIMA HHBEPCHBIMHU

OK1, OK2,
MK1.1. TIK
1.2




BxoJaMu. [TocTpoeHne pyHKIMOHAIBHON cXeMbI U Ipoliecc GYyHKIIMOHUPOBAHUS OJHOCTYIIEHUATOIO U
naByxcTyneHyaroro RS-rpurrepa. Oco6eHHOCTH TOCTPOCHUS U pabOTHl PYHKIMOHATIBHBIX CXEM
CUETHBIX TpUITepOB. [locTpoeHne pyHKIMOHANBHBIX CXEM U IPUHIMI paboTkl TpurrepoB T-tuna, D-
tuna. [locrpoenue ynusepcainbHoro JK-rpurrepa Ha ocHoBe RS-Tpurrepa ¢ ycTpaHeHUEM COCTOSIHUS
HEOIPEICIEHHOCTH. Y CIIOBHSI TOCTPOEHHSI U pabOThl CUHXPOHHBIX TpUITEpoB. Tabnuia nepexos1os
Tpurrepa (Tabimia UICTHHHOCTH) M 3aKOH ()YHKIIMOHUPOBAHUS TPUTTEpa (XapaKTepHCTUIECKOE
ypaBHEHHE TPUITEPA).

Hexotopbie 0cobeHHOCTH (PYHKIMOHATBHBIX CXEM TPUITEPOB: pacUIMpEHHE HHPOPMALIMOHHBIX BX0OI0B
o 1 (MJIN), co3nanue BXOJ0B aCHHXPOHHOW ycTaHOBKH (cOpoca) B HyseBoe (0) miu equHuaHoe (1)
COCTOSIHUE TPUITEPOB U UX OJOKUPOBKA, CO3/1aHUE JONOJHUTEIbHBIX BXOJOB Pa3peIleHHs.
[Toctpoenue u padboTa cxem B3auMHoro npeodpazosanus tpurrepos: RS—T; D —T; RST— D; RST—
JK; JK — RS; JK— T; JK—D. YcnoBHoe rpaduyeckoe 0003HaueHIE TPUITEPOB

B ToMm umnciie, 1a6opaTopHbIX padboT

JlaGopaTopuas padora Ne 1. ViccrnenoBanue pabOThl HHTETPAIbHBIX TPUTTEPOB HA JTOTMYECKHIX
AIIEMEHTAX»

CamocrosiTesibHas padoTa

[ToaroroBka k maboparopHomy 3ausTio Nel

Tema 3.2. [lu¢pposbie
CYETYHKH UMITYJIHCOB

Coaep:xaHue y4eOHOro MaTepuaJia

OOuue cBeeHus o cueTurkax. HazHaueHue v THUIBI CYETYUKOB U NIEPECUETHBIX YCTPOUCTB.
Knaccudukanus n napameTpsl cueTuukoB. [IpuHIMN GyHKIIMOHMPOBAaHUS CUETYMKOB. MaKkcHMaIbHbIN
(130bITOUHBIN) 1 3hPeKTUBHBIN K03 (UIIMEHTHI cueTa cueTynka. [lepenonHenue cueTunka
[IpuHIMIBI TOCTPOEHUS U pabOTHl CYETUMKOB Ha CII0)KEHHE U BBIYUTAHHE C TIOCIIE0BATENbHbIM,
napajiesIbHbIM, CKBO3HBIM U I'PYTIIOBBIM MepeHOcoM. Tabnuiia nepexo0B CUeTYUKOB (Tabauma
HMCTUHHOCTH, Ta0JIMIIa COCTOSTHUIN) U 3aKOH (DYHKIIMOHUPOBAHUS CUETUYHKA (XapaKTepUCTHUECKOe
ypaBHeHue). Pa3psaHoCcTh 1 k03¢ (HUIIMEHT NepecueTa CYETYMKOB, BECOBOE COOTHOIIEHUE Pa3psi/ioB.
BBon 1 BeIBOA MH(OpMALIMK B CHETUMKAX (TTOCIE0BATENbHBIN U apasuieabHblil). CHHXPOHHBIE U
ACUHXPOHHBIE cUeTYMKH. CUETUHK C H3MEHSAEMBIM HaIllpaBlIeHHEM cueTa (PEeBEPCUBHBII CUETUHK).
CamoocTaHaBIMBAOIIMICA CUETYUK. JleKaIHbI TBOMYHO-IECITUYHBIN cueTurK. [locTtpoenne u
MPUHIUN pabOThI CYETYMKOB C IEPEMEHHBIM KOA(QPHUIIMEeHTOM niepecueTa. KosblieBble CUeTUHKH.
[TocTpoenne cyMMHpYIOIIETO JBOMYHOTO CUETYHKA METOI0M CHHTe3a. BapuanTsl rpaduueckoro
n300pakeHus (PYHKIIMOHAIBHBIX CXeM CUETYMKOB (BEPTHKAIBHOE U TOPU3OHTAIBHOE). Y CJIOBHOE
rpaduyeckoe 0603HaueHNE cueTYnKoB. KackanHoe coelMHeHEe CUETYMKOB (MHOTOPA3psIHbIE
cueTyrKH). CXEMBI IEIUTENS YaCTOThl UMITYJIbCHON IIOCIIEA0BATENBHOCTH HA OCHOBE JBOMUYHBIX
CUETYHMKOB (Ha3Hau€HUE, MPUHIIUI MOCTPOEHUS U paboTa JenuTeneil ¢ pa3nuuHbIMU KoddduiinenTamu
JICJICHUS])

OK1, OK2,
MK1.1. TIK
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B ToMm umnciie, 1a60opaTopHbIX padoT

JlaGopaTopuas pa6ora Ne 2. VccrnenoBanue yHKIIMOHAIBHBIX CXEM CYETYHKOB.

CamocTrosiTesibHasi padoTa

[ToaroroBka K jadoparopHoMy 3aHsTHIO Ne2

Tema 3.3. Perucrpsl

Conep:kanue y4e0HOT0 MaTepuaJia

OO6mme cBepenus o perucrpax. Haznauenue u tunsl peructpoB. Knaccuduxanus peructpos. [puHmmmn
IIOCTPOEHMSI U PaOOTHI IIOCIIE0BATENIBHBIX, TAPAJUIEIbHBIX, 0CJIEA0BATEIbHO-IAPAIICIIBHBIX U
napajiesIbHO-I0CIIeI0BATEIbHBIX PETUCTPOB IIPU BBOJIE U BBIBOJE HH(popMariu. OCOOEHHOCTH
napagazHoro napauienbHoro peructpa. KomnbleBble perucTpsl, UX Ha3HaYeHHE, OCOOEHHOCTH
MOCTPOCHHSI U IMHAMKKA paboThl. PerucTpsl ¢ BHICOKUM MMIIEJAaHCOM, TPUMEHEHHE UX B
BBIYHCIIUTEIBHBIX KOMIUIEKCAX. PeBEpCUBHBIN pEruCTp, HA3HAYECHUE, IIPUHIUI [IOCTPOEHUS U
ocobeHHOCTH npuMeHeHst. CIBUTAIONIIE PETHUCTPHI C LEMSIMH ITPHeMa JIBOMYHOM HHpOpMaLnu B
[I0CJIe10BATEIbHOM KOJIE U BbIJJaul — B MapauIeIbHOM KOJi€ U HA000poT. CIBUTAOIIME PETUCTPHI KaK
npeoOpazoBarenu KoaoB. bydepHbie perucTps.

BapuanTsl rpaguueckoro n3o0paxxeHusi pyHKIHMOHAIBHBIX CXEM PETUCTPOB (BEPTUKAIBHOE U
TOpU30HTAJILHOE). Y CIIOBHOE rpaduyueckoe 0003HaYEHNE PErucTpoB. Peanu3anus cxeM perucTpoB Ha
TPUITEPAX PA3JIMYHbIX TUIIOB

B Tom umnciie, 1abopaTopHbIX padoT

JlabopaTopuas pabora Ne 3. VccienoBanue GyHKIMOHAIBHBIX CXEM PETUCTPOBY

OK1, OK2,
[IK1.1. I[IK
1.2

CamocrositeibHas padora

[ToaroroBka k 1aboparopHomy 3aHsiTui0 No3

Pasnen 4. KomOunnanuonnbie nngposbie ycTpoiicTea

21

Tema 4.1.
HIudparops u
AemingpaTopsl

Coaep:xaHue y4eOHOro MaTepuaJia

Ha3znauenue mudpaTopoB u emudpaTopoB Kak 3J€MEHTOB ITPeoOpa30oBaHus YUCIOBOW HHPOpMALIUH.
[TpunHumn nocrpoenust v paboTsl mudpaTopos u AemundpaTopos. Tabauia ICTUHHOCTH ITpoliecca
¢byHKIMOHMpOBaHUs mUdpaTopa U AemrdpaTopa. MarpuuHble, THHEHHbIE U IPSAMOYTOJIbHBIE
nemrdpaTtopsl. EMkocTs mmdparopos u aemmdpparopoB. @opmarsl BXOJHOTO KOJA: IBOUYHBINA U
JBOUYHO-JIECATUYHBINA. MHOTOCTYyIIeHYaThle AemudpaTopsl. YciaoBHOe rpaduiyeckoe 06003HaueHHe
g paTtopoB U aemundparopoB. AHanuz cxem mudparopos u aemudparopos B 6azucax NI, U-HE,
WJIN-HE

B Tom umnciie, 1abopaTopHbIX padoT

JlaGopaTtopHas padora Ne 4. VccrienoBanue yHKIIMOHAJIBHBIX CXeM HIM(PaTOpoB U AemuppaTopoBy»

CamocrositeibHas padora

[ToaroroBka K 1abopaTtopHOMY 3aHATHIO Ne4

OK1, OK2,
MK1.1. TIK
12

Tema 4.2.

Coaep:xanue yueOHOro MaTepuaJia

OK1, OK2,

10




IIpeoOpa3zoBaTenu
KO/10B

Hasnauenue mpeoOpazoBareneii kogoB. [IpuHImI mocTpoeHns 1 paboTh! Mpeodpa3oBaTes ABOMIHOTO
MO3HUIIMOHHOTO YHCJIa B CIICIHAIbHBIC JIBOMYHBIC MAITMHHBIC KOJIbl 1 MALTMHHBIX KOJIOB OJTHOTO BH/IA B
ApYToi, mpeoOpa3oBaTelisi IBOMYHO-AECATHYHOTO KOAA B IBOMYHO-ECATHYHBIN KO APYTOro BUA,
npeoOpa3oBares KoaoB A Hu(poBoit KoaupoBku. OCOOEHHOCTH OCTPOCHHUS CXEM TPH MEPEXOJIE U3
KOJIOB OJTHOW CHCTEMBI CUUCIICHHUS B ApyTyto. Tabiua HCTHHHOCTH Iporecca (yHKIUOHUPOBAHUS
npeoOpa3oBarels KOI0B.

YcnoBHoe rpaduueckoe 0003HauCHHE Tpeodpa3oBaTeel KoJ0B. AHAIN3 CXeM IpeoOpa3oBaTenei
konoB B Oasucax UJINU, U-HE, NJIN-HE

B ToM unciie, NpaKTHYeCKUX 3aHATHI

HpaKaneCKoe 3ansaTue Ne 6. Jlorndeckoe MMPOCKTUPOBAHUEC CYHCTHBIX CXCMD.

[TK1.1. IIK
1.2

Tema 4.3.
MyJabTHILIEKCOPBI U
AeMYJIbTHILIEKCOPBI

Conep:xanue yueOHOro MaTepuaJia

HasnayeHue MyJIbTHUIUIEKCOPOB M AEMYJIBTUIUIEKCOPOB KaK JIEMEHTOB YCTPOMCTB Mepeaayn U pruemMa
nHpopManuy. MyJIbTHILIEKCOPBI KaK U(PPOBbIE MHOTOIIO3UIIMOHHBIE IEPEKITI0YATEIN-KOMMYTaTOPHI.
JleMyJIbTUILIEKCOPBI KaK CeNEKTOPBI-PACHPEICIUTENN BXOJHOTO CUTHANIA, PACIIUPUTEIH KaHAIOB.
[Tpunun noctpoeHus U GyHKIMOHUPOBAHUS MYJIBTUIUIEKCOPOB H JEMYJIbTUILIEKCOPOB. OCOOCHHOCTH
UCIIOJIF30BAHUS MYJIBTUIUIEKCOPOB JUIS IIepeiadun HH(OpMaluy U3 MHOTUX KaHAJIOB B O/IMH B
HOCJIE0BATEIBHOM KOJIE U IIPeoOpa30BaHys apauIeIbHOTO KOJa B TIOCIIEI0BATEIbHBII.
MynbTHILIEKCOPHOE U JEMYJIbTUINIEKCOPHOE AepeBo. Tabiuia HCTUHHOCTH Tpolecca
(YHKIIMOHMPOBAHUS MYJIBTUIUIEKCOPOB H AEMYJIBTUILIEKCOPOB. [IpuMeHeHrne My TbTUIIEKCOPOB H
JIeMYJIbTUIUIEKCOPOB KaK KOMMYTaTOpPOB KaHaoB. [IoHsATHE O ceekTopax-MyJIbTHIIIIEKCOPaX.
YcnoBHoe rpaguueckoe 0003HaU€HHE MYJIBTH-IUIEKCOPOB M AEMYJIbTUILIEKCOPOB

B ToMm unciie, 1a00paTopHbIX padoT

JlabopaTopnas padora Ne 5. UccnenoBanue ¢GyHKIIMOHATBHBIX CXEM MYJIBTUILIEKCOPOB U
JEeMYJIbTHUILIEKCOPOB.

CamocrositeibHas padora

[ToaroroBka k naboparopHomy 3ansTuro Nel

OK1, OK2,
[IK1.1. [IK
1.2

Tema 4.4.

Coaep:xanue yueOHOro MaTepuaJia

OK1, OK2,
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KoMOnHaAnMoOHHEIE
JABOUYHEBIE
CyMMAaTOPbI

Haznauenue u knaccudukanys KOMOMHAIIMOHHBIX cyMMaTopoB. [locTpoeHne MeTo10M CHHTE3a U
ycnoBus (HYHKIIMOHHUPOBAHUS OJHOPA3PATHOIO0 KOMOMHAIIMOHHOTO MojlycymMmmaropa. Tabmuma
HMCTUHHOCTH Mpoliecca GyHKIMOHUPOBAHUS KOMOWHAIIMOHHOTO cymMMaropa. [loctpoenue u pabora
MIOJTHOTO OJTHOPA3PSATHOTO KOMOMHAIIMOHHOTO CyMMaTOpa.

MHoropa3psiiHble CyMMAaTOPbI MOCIEI0BATEILHOTO U MAPAIIEIBHOTO ACHCTBUS C 3alIOMUHAHUEM
IIEpEeHOCca, M0CIIEJ0BATEIbHBIM CKBO3HBIM IIEPEHOCOM, NIapajlI€IbHbIM U TPYNIIOBBIM IIEPEHOCOM.
CrniocoOblI MOBBIIIEHUS OBICTPOICHCTBUS AapaUIeTbHBIX CyMMaTopoB. HakamnBaromiye ABOUYHbIE
cymmaropsl. Jlecatuunbie cymmaTopsl. Kackannoe coequHeHnE CyMMaToOpoB. Y CIIOBHOE Tpaduyeckoe
0003HaYCHHE CYMMATOPOB. AHAIN3 (PYHKIIMOHAIBHBIX CXeM CYyMMAaTOPOB

B Tom umnciie, 1abopaTopHbIX padboT

JlabopaTopnasi pa6ora Ne 6. lccnenoBanue GyHKIMOHATBHBIX CXEM CyMMAaTOpPOB.

Tema 4.5. llngposbie
KOMIIAPATOPbI

Coaep:xxanue yueOHOro MaTepuaJia

Haznauenue u knaccudukanus uudpoBbIX KOMIIAPATOPOB — cXeM cpaBHeHUsl. OCHOBHBIE ONEpalun
MOpa3psITHOTO CPAaBHEHUSI IBYX CPAaBHHUBAEMBIX JBOMYHBIX YHCENI HA OCHOBE ajreOphl JTOTHKH.
[TpuHIMIIBI paBEeHCTBA U HEPABEHCTBA ABOUYHBIX uncen. [IpuHINI MOCTpOeHHS U MTPoLiecc
(YHKIMOHMPOBAHUS OJJHOPA3PsAAHOTO KoMiaparopa. [loctpoenne u pabota MHOTOPa3psIHOTO
koMmmaparopa. Tabauma uctuHHOCTH QYHKIIMOHUPOBaHMs KoMmapaTopa. CriocoObl HapaluBaHUS
pa3psaIHOCTH KoMmapaTopoB. KackajHbie cXxeMbl KOMIapaTopoB. Y CII0BHOE Tpaduueckoe 0003HaUCHHE
KOMIIapaTopoB

[TK1.1. IIK
1.2

OK1, OK2,
MKI1.1. IK
12

Pazpnea S. [ludpossie 3annoMHHAKOLINME YCTPOHCTBA

Tema 5.1.
Knaccupurkauus u
napaMeTpsbl
3alOMHMHAKOIIHX
YCTPOMCTB

Conep:xanue yueOHOro MaTepuaJia

OO1m1ast xapakTepuCTHKa U Ha3HaueHHe HU(POBBIX 3alIOMUHAONMX ycTpoiicTB. Knaccudukarus u
napaMmeTpsl HU(GPOBBIX 3aIIOMUHAIOLIUX YCTPOUCTB 110 PU3NYECKUM MPUHIUIIAM pabOThI, IO
TEXHOJIOTUU U3TOTOBJIEHUS, CIOCOOY M300pakeHuUs Yucell, ciocody 3allOMUHaHKs HHPOpPMaLUH, 110
KpaTHOCTHU CUUThIBaHUSA. MeTobl pa3MenieHust uHpopmanuu (aapecHas u 0ezaapecHas). Mepapxus
(ctpykTypa) 3anomuHaromx ycrpoiicts (O3Y, I13V, II13VY). OcHoBHBIE XapaKTEPUCTUKU
3alIOMUHAIOUINX YCTPOUCTB: EMKOCTh, OBICTPOIEHCTBUE, HAJIEXKHOCTh M 3KOHOMUYHOCTH. [loHsATHE O
CBepXonepaTUBHOM 3anoMuHaroeM yctpoiictse (CO3Y). Opranuzanus 6e3apecHoi 1 BUPTYaIbHOM
naMsTH (Mara3uHHas, CTEKOBasl, aCCOLIMAaTUBHAs, HEMOCPEICTBEHHAs U MPSAMOI aipecaliui)

OK1, OK2,
[IK1.1.

Tema 5.2.

Conep:xanue yueOHOro MaTepuaJia

OK1, OK2,
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OnepaTuBHbIe Haznavenwue, MpyUHINI TOCTPOSHUS U PEKUMBI padOTHI OTIEPaTUBHO-3AITOMHHAIOIIETO YCTPOHUCTBA IIK1.1. TIK
3allOMHMHAIOIIHe (O3Y) — 3anuce, XxpaHeHue U ureHue nHpopmarmu B nemMentax namsatu O3Y. Opranuzanus namsaTi 1.2
ycTpoiicTBa B O3Y. IlocTpoeHue cxem 3alOMUHAIOIIUX JIEMEHTOB TMHAMUYECKUX U cTaTudeckux O3Y.

Crpyktypa matpull Hakonutenei napopmanun O3Y. Cxembl orepaTHBHBIX 3aITOMHHAIOIINX

ycrpoiictB Ha ocHOBE TTJI-cTpykTypsl 1 MIII-CTpYKTYpBI C OJHOKOOPAMHATHON U

IBYXKOOpAUHATHOM BbIOOpKOi. CtaTtiueckue O3Y (perucrpoBblie, MaTpuYHbIEe, (paliIoBbIE,

nopazpsansie, 6aiitoeie). JInnamudeckue O3Y. Cxemorexnuka O3Y Ha 0TE€YECTBEHHBIX

MHKpOcxeMax. Y cJIOBHOE rpaduieckoe 0003HaueHUE ONIepaTHBHO-3aIIOMUHAIOIIETO YCTPOKWCTBA
Tema 5.3. Conep:kaHue y4eOHOT0 MaTepHuaJia 1 OK1, OK2,
IlocTosinubIE Haznauenue u knaccuukanus MOCTOSHHBIX 3anioMuHaromux ycrpoicTs (I[13Y). DnemenTtHas 6a3a u [IK1.1. [IK
3allOMHMHAKOIIHE OpraHu3alys NOCTOSHHBIX 3alIOMUHAIOIIUX YCTPOUCTB. [I0CTOSIHHBIE 3alI0MUHAIOIINE YCTPONUCTBA 1.2
ycTpoiicTBa Maco4yHOro THIIa ¥ Iporpammupyemslie nojns3oBareneM. [locrpoenune [13Y pa3nnuHbIX BUIOB.

[TpunHMn nporpaMMupoBanus nonb3osareneM [13Y (anekTprudeckuM CUTHAIOM U MAaCKUPOBAHHEM).

OcoOEHHOCTH TIOCTPOCHUS TIEPEIPOTPAMMHUPYEMBIX MTOCTOSIHHBIX 3anoMuHaromux ycrpoicTs (II13Y).

Cxema III13Y ¢ MHOrOKpaTHBIM 3JIeKTpUUECKUM nepenporpamMmmupoBanueM. [11I3Y ¢

yIbTPa(rOIIETOBBIM CTUPAHUEM U DJIEKTPUIECKOH 3amnchio. Y CJIOBHOE Ipaduueckoe 0003HaUCHHE

MIOCTOSIHHBIX 3aIIOMUHAIOIIMX YCTPOHCTB
Pa3nen 6. Anasnoro-uugpossie u Hu¢po-aHAJIOroBbIe MPpeodpa3zoBaTe i HHGoOpMALNH 10
Tema 6.1. ludpo- Coaep:xaHue y4eOHOro MaTepuaJia 6 OK1, OK2,
aHAJIOrOBbIE Ha3nauenue 1 ocHOBHbIE apaMeTpbl LU po-aHaIoroBbIx npeodpazosateneit (LIAIT). Meroast [IK1.1. IIK
npeodpasoBaresu peoOpa3oBaHus KOJia B aHaJIOroBbIi cUTrHai1. OCHOBHBIE CXEMHBIE PEIIEHUsI TIOCTPOEHUs LIUppo- 1.2
(ITAII) xona B aHaJIoroBbIX npeoOpaszoBareneil: [IAIl ¢ npenn3nOHHBIMU PE3UCTOPHBIMU MaTPUIIAMU U
HalpsiZKeHue 6e3matpuunble. [locTpoenue u npuHun padotel cxemsl LIAIT ¢ npen3anoHHbIMU pE3UCTOPHBIMU

matpuniamu (LIAII ¢ BecoBbIMU IBOMYHO-B3BEIIEHHBIMU CONPOTUBICHUSMH) U HA OCHOBE MaTpuILlbl R-

2R ¢ cymmupoBaHueM TOKOB. CXeMOTEXHUUECKHUE MPUHIIHITBI 1M (DPO-aHAIOTOBBIX ITpeoOpazoBaTeseit

U MX TIOCTPOEHUE Ha 3JIEKTPOHHBIX KIF0Yax. Y clIoBHOE rpaduueckoe 0003HadeHne U(Ppo-aHATOTOBBIX

npeoOpasoBarenei

B ToMm unciie, 1a00paTopHbIX padoT 2

JlabopaTopuas padora Ne 7. ccnenoBanue ¢hyHKIIMOHATBHBIX CXEM ITU(PPO-aHATIOTOBBIX

mpeoOpaszoBarenein»

CamocrosiTejibHas padoTa 2

[ToxroroBka K JabopaTopHoMy 3aHsTHIO Ne7
Tema 6.2. Anasoro- Coaepxkanue y4eOHOro MaTepuaJa 4 OK1, OK2,
nugposbie Haznauenue u ocHOBHbIE MapamMeTphl aHajoro-undpossix npeodpazosareneit (ALII). [Tpunnun [IK1.1. IIK
npeodpaszoBaTe/in a”ajoro-1¢gposoro npeodpazoBanus uHGopmarmu. [loHsTHE 0 JUCKpETH3alMK, KBAHTOBAHUH U 1.2
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(ALIT) unpopmannu

KOJMPOBAaHUH HETPEPHIBHBIX CUTHAJIOB. MeTO/ bl TpeoOpa30BaHus aHAJIOIOBOIO CUTHAJA B KOJI.
[TpuHIMT TOCTPOEHUS aHAIOTO-IKU(POBBIX PeoOpa3oBaTeNei CUTHAIOB IO METO/IaM CTYIIEHYaTOTo U
MOCJIE0BATEIHHOTO MPUOIMKEHUS OTIOPHOTO HANIPSKEHUS U C MapallIeIbHBIM peoOpa3oBaHUEM.
[IpeoOpasoBarens yriia moBoporta B ABouuHbIH KoA. [TocienoBarensabie ALl ¢ emuHUYHBIM U C
JBOMYHO-B3BELICHHBIM MPUOIIKEHUEM. Y CJIOBHOE rpaduueckoe 0003HAYCHHE aHATOTO-1U(POBBIX
npeobpazoBarene

B ToMm umnciie, 1a6opaTopHbIX padoT 2
JlaGopaTopuas padora Ne 8. VccrnenoBanue yHKIIMOHAIBHBIX CXeM aHAJIOTO-IU(POBBIC
npeoOpa3oBaresein»
Paznen 7. Mukponpoueccopbl # MUKPOIIPOLECCOPHBbIE YCTPOMCTBA 5
Tema 7.1. O0mue Coaep:xanue y4eOHOro MaTepuasa 1 OK1, OK2,
CBEICHHS O OcHOBHbBIE OIpe/IeJICHHs U MMOHATHS 0 MUKPOIIPOLIECCOpaxX Kak mpumMepax nuppoBoro aBTomara. HKI1.1. TIK
MHKponponeccopax u | Hasgayenne, KI1acCUPHUKAIHS U THIIOBas! CTPYKTypa MUKpoOIIpolieccopa. J{Ba moaxona K HOCTPOCHUIO 1.2
MHUKPONPOUECCOPHEBIX | iporieccOpOB: MPUHIUIBI CXEMHOM JIOTUKH U TporpaMmmMupyemoit soruku. CrnocoObl opraHu3aiiu
cucreMax YIpaBJICHUS BRIYUCIUTEIBHBIM MporeccoM. Kitaccudukanus MUKpOIPOIIECCOPHBIX CPEICTB.
[Tokonenus mukponporueccopoB. O01acTu NPUMEHEHNsT MUKPOIPOLIECCOPOB U MUKpOOBM.
Tema 7.2. Coaep:xanue yueOHOro MaTepuaJia 1
Muxponpoueccopubie | OmHOKpHCTAIBHBIE MUKpOTIporieccopbl. CTPYKTYpHasi CXeMa U apXUTEKTypHOE TIOCTPOCHHE OK1, OK2,
ycrpoiicTBa OJTHOKPHUCTAJILHOTO MUKpompoleccopa. CocTas, Ha3HaYE€HUE U IPUHIUIIBI B3aUMOCBS3H OCHOBHBIX [IK1.1. IIK
0JIOKOB B CTPYKTYPHOU cxeme MUKpornpolieccopa. HaznaueHne OCHOBHBIX CUTHAJIOB U BBIBOJIOB. 1.2
B3aumozeiicTBue ycTpoiCTB MUKPOIIPOLIECCOPA IIPU BBITIOJHEHUH KOMaH] yrpasieHus. KomaHnabl
MuKpomnporeccopa. OcoOeHHOCTH pean3alyy KoMaH 1 nepenadyu ynpasiaeHus. Opranuzanus namsTi
MHUKpOIpolieccopoB. MalnHHbIe TaKThl U IIMKJIBI (BpEMEHHAs JrarpaMma LUKJIOB).
CamocrositeibHas padora 3
CaMoCTOATENbHO U3YUUTh TEMY, HalMcaTh KOHCHEKT. O030p OJJHOKPUCTAIBHBIX MUKPOKOHTPOJLIIEPOB. OK1, OK2,
Wudopmanus coctosHus. 3amyck MUKponporeccopa. COCTOSHUS 3aXBaTa, IPepbIBaHMs, OCTaHOBA. [IK1.1. IIK
[TonsiTre o mporpamMmmHoM oOecriedeHuU. Posib MUKpPOTIPOLIECCOPHOI TEXHUKU IIPU CO3TaHUU CUCTEM 1.2
00paboTKU AaHHBIX. [lepcreKTUBBI Pa3BUTHS M UCIIOJIB30BaHHS MUKPOIPOLIECCOPHBIX CPEICTB
IIpoMe:xxyTOYHAsI aTTecTAllUsl — IK3aMeH B 3 ceMecTp 18
Bcero 102

Jlnist XapakTepUCTUKU YPOBHSI OCBOCHUS yUeOHOT0 MaTepualla UCIOJIb3YIOTCS Cielyromue 0003HaueHus:
1. -o3HaKOMUTENBHBIN (Y3HABaHHE PaHee N3YUYEHHBIX 00ObEKTOB, CBOMCTB);
2. - penpoayKTUBHBIN (BBIIOJHEHHUE ACATEIBHOCTHU MO 00pasily, MHCTPYKIIMU WU MO PYKOBOJICTBOM)
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3.- HpO,Z[yKTPIBHBIfI (HHaHI/IPOBaHI/Ie " CaMOCTOATCIIbHOC BBIIIOJIHCHUEC ACATCIBHOCTU, PCIICHUC HpO6H€MHBIX 321,[[8.‘-1)
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3. YCJIOBUSI PEAJTU3ALIAU ITPOTPAMMBI YUEBHOI
JUCHUATIIMHBI
3.1 TpGﬁOBaHl/Iﬂ K MUHUMAJIbHOMY MaT€PUAJIBbHO-TEXHUICCKOMY 00eCImeYeHUI0

YdeOHast AUCHUIUIMHA peanusyercs B tabopatopun «L{udpoBas cxeMOTeXHHUKAY.

O6opynoBanne yueOHOTO KaOUHETA:

PabGouune Mecta 1Mo KoJu4uecTBy 00ydJaronuuxcs (CTo, CTymn);

O6opynoBanHoe paboyee MECTO MPEToIaBaTeNs;

MeTonnueckoe obecrieueHrue JUCITUTUIMHBL;

Pa3znarounsiii Matepuani sl CTYJIEHTOB 1O TUCUUILIIUHE;

Komrmieke MeTouueckux yKa3aHuil 1Jisi CTY/ICHTOB-3a04HUKOB;

Harnsigaeie nocoOus.

IInakatsr;

CTEH/Ibl JUIsl BBIMOJHEHUsI JabopaTopHbIX padot: crenn tuna DVMCOCHP.001 PO
(1068);

crena tuna OMBUCP.001 P3 (1097); 17J1-03.

N3mepurenbHbie MpUOOpPHI:

OJIHOJTYY€BBIE JIEKTPOHHBIE OCHMILIOTPadbl U MyJTbTUMETPHI;

['enepaTop rapMOHUYECKUX KOJICOAHMIA;

KoMIieKT MOHTaXHBIX HHCTPYMEHTOB (HA0Op OTBEPTOK, MIOCKOTYOIIbI, OOKOPE3HI,
NAasSIbHUK C MPUHAJJICKHOCTSAMU JUISI TAMKW, TUHIETHI, U3MEPUTEIBHBIE IIYIIB);

HAO0OpBI DJEMEHTOB M OWIOJSPHBIE U TIOJIEBBIE TPAH3UCTOPHI, THUPHUCTOPHI,
KOMITOHEHTOB: TOJIyITPOBOJHUKOBBIX MPUOOPOB (AMOMBI, ONTOmaphl, IUGPOBBIE U
aHAJIOTOBBIE MHUKPOCXEMBI), PE3UCTOPHI (MOCTOSHHBIE W TIEPEMEHHbBIC), KOHJIEHCATOPbI
(mOCTOSIHHBIE M TEPEMEHHbIE), MajoradapuTHBIE  JPOCCENIH, MajorabapUTHbIE
TpaHchopMaTopsl (MMITyIbCHBIE, COTIIACYIOIINE, MOBBIIIAIOUINE, TOHUKAIOIINE) U JIP.

JIOKaJbHas CETh C BBIXOJIOM B Internet;

JUIIEH3UOHHAs onepalnronHas cuctema Windows 7;

JunieH3noHHas nmporpamma Microsoft Office2013;

JUIIEH3UOHHAs aHTUBUpYCHas mporpamma DrWeb;

unieH3noHHas nmporpamma FineReader 7.0

TexHuueckue cpeacTra 00yUyeHUs:

KOMITBIOTEPHI TI0 KOJIMYECTBY 00yUaIOIIUXCS

nepudepuitHbie yCTpoicTBa (CKaHep, IPUHTED);

MYJIbTUMEIUMHBIN ITIPOEKTOP;

MEPCOHAIBHBIN KOMITBIOTEP, METAJJIOIACTUKOBAS 1OCKA.

Ilpy wu3yyeHMH JUCHUIUVIMHBI B ¢opMare 3JIeKTPOHHOIO OOy4YeHUsI C
ucnouab3opanuem JOT
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3.2. UudopmannoHHoe odecnevyeHne peaan3anuu NporpaMmmbl

Jlnia peanuzanuu nporpamMmbl OMOIHOTeYHBINH (HOHA 00pa30BaTEIbHON OpraHU3aAIuN
UMeeT IMevyaTHbIe W/WIN 3JIEKTPOHHBIE 00pa3oBaTeibHbIE M MH()OPMAIIMOHHBIE PECYPCHI,
HCIOJIb3yeMBbIE B 00pa30BaTEILHOM MpoIiecce.

IlepeyeHb pekoMeHyeMbIX YUeOHBIX U3AHUI, TOMOJHUTEIbHON JIUTEPATYPbI
NuTepHeT-pecypcoB, 0a3bl JaHHBIX 0M0JIMOTEeYHOT0 GoHaA:

3.2.1.0cHOBHBIC HCTOYHUKH:

OcHoBHasl JuTepaTypa
1. ®pomoB B.A. IudpoBas cxemorexnmnka: Yactb 1.0cHOBBI 1HGPOBONH

CXeMOTeXHUKH: yuyeOHUuK: B 4 4. — M.: ®I'BY JIIIO «YuyeOHO-MEeTOAMYECKUI LEHTP IO
00pa30BaHUIO HA KEJIE3HOJOPOKHOM TpaHcropTey, 2020.-292¢.ISBN 978-5-907206-
18-2 — TexkcT: »neKTpoHHBIN // DnexkTpoHHO-OMOIMOTeuYHass cuctema YMIL XKIT
[caiiT]—URL: http://umczdt.ru/books/41/242200. — Pexum poctyma: Ob «YMII
K T», mo maposto

2.®ponoB B.A. Lludpposas cxemorexnuka. Yacte 2.IlpeacraBienue nndpopmanuu B
unu(dpoBbIX ycTpoicTBax : yueOHUK: B 4 4. — M.: ®I'BY IO «Y4yeOHO-MeTOANYECKUit
LIEHTP N0 O0pa30BaHUIO HA KEJIE3HOJAO0POKHOM TpaHcropTey, 2020. -400c.ISBN 978-5-
907206-19-9— TekcT: AMeKTpOHHBIN // DneKkTpoHHO-0MOMMoTeuHas cuctema Y ML XK/ T
[caiiT]—URL: http://umczdt.ru/books/41/242201/. — Pexum pgoctyma: Db «YMII
K T», o mapostto

3.®ponor B.A. Iludposas cxemorexuuka. Yacts 3. ApudMeTHIECKO- JOTUUECKUE
OCHOBBI LIUPPOBOM cxeMOTeXHHUKHU: y4eOHuk: B 4 4. — M.: ®I'bBY JIIO «YuebHo-
METOJUYECKUN LIEHTp MO OOpa30BaHUIO Ha JKEJIE3HOAOPOKHOM TpaHcmopTe», 2020. -
600c. ISBN978-5-907206-20-5 — TekcT: 3IeKTpOHHBIN // DIeKTpOHHO-OUOIMOTEeYHas
cucrema YMII XIAT [caitt].—URL: http://umczdt.ru/books/41/242202. — Pexum
noctyna: Ob «YMI] XT», no napomnto

4.®OponoB B.A. Iludposas cxemorexnuka. Yacte 4. Iludpossie yctpoiicTBa
06paboTkn mHbopManun: yaeOHuk: B 4 4. — M.: ®I'BY JIIIO «Y4ebHO-MeTOIUUeCKui
IIEHTpP MO 00Pa30BAHMIO HA JKEJIE3HOIOPOKHOM TpaHcmopTey», 2020. -516¢. ISBN  978-5-
907206-21-2 — TeKcCT: 37AeKTpOHHBIN // DeKTpoHHO-0nbanoTeuHas cucrema Y M1 XK/ T
[caiit]—URL: http://umczdt.ru/books/41/242204. — Pexum poctyma: Ob «YMII
K T», mo mapoimto

JlonoiHUTEIbHAS JIUTepaTypa

1. bakmeesa 1O. B. Cxemorexuuka mudpoBbIX yCTpPOUCTB: yuebHoe mocodue / FO.
B. bakmeesa. — Canxkr-Iletepoypr: I'VAIIL 2020. — 113 ¢. — ISBN 978-5-8088-1542-1.
— Texkct: osnmextponusiii // Jlawb: snexTpoHHO-OMOMMOTeuHast cucrema. — URL:
https://e.lanbook.com/book/216512. — Pexum goctyna: ObC «Jlanby, o maposto
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2. MacnoB A.A. Ilpaktukym o uudpoBoit cxemoTexHuke B nporpamme Electronics
Workbench 5.12 : npaktuxym / A. A. MacnoB. — Mocksa: YMI] XK/T, 2023. — 148 c.
— 978-5-907479-64-7. — Texcr : nsnektponnbii // YMIL XIAT : smekrpoHHas
oubmmoreka. — URL: https://umczdt.ru/books/1194/280425/— Pexum poctyma: Ob
«YMII XIT», mo naposmto
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM JUCIHUILIVNHBI

PesyabTaTnl 00y4yeHus

Kpurtepun onenkn

MeToabl OIEHKH

Hepeqenb 3HaHHi7[, O0CBauBaACMbIX B paMKaXx ITUCHUIIJIMHBI:

- BUJIOB UH(OPMAITUH H
CII0CO0OB €¢ MPEeICTABICHUS
B OBM.

- QJITOPUTMOB
(GYHKLIMOHMPOBAHUS
M (pPOBON CXEMOTEXHUKHU.

- 00yYarOIIMIACS MTePEUNCIIACT
BHJIBI HH(OPMAITUHU U CTIOCOOBI ee
npeactasieHus B OBM;

- BOCIIPOU3BOJIUT AJITOPUTMBI
(hyHKIHOHUpPOBaHUS TU(PPOBOI
CXEMOTEXHUKH.

pa3MyHbIe BHJIBI ONIPOCa,
peleHue 3ajad,
TECTUPOBAaHUE

Hepeqeﬂb 31—[3HI/Iﬁ, 0CBAaUBACMbIX B paMKaXx ITUCHUIIJIHHBI:

- UCTIOJIb30BaTh TUIIOBBIC
CpPEACTBA BBIYMCIUTEIBHON
TEXHUKH U IPOTPAMMHOTO
obecrieueHus.

- IPOBOJIUTH KOHTPOJIb
aHaJM3 IIpolecca
(YHKIMOHHPOBAHHS

U (PPOBBIX
CXEMOTEXHUYECKHX
YCTPOMCTB I10
(YHKIIMOHATIHHBIM CXeMaM

- 00yyaromuiics JEMOHCTPUPYET
IMPAKTUYCCKHUEC HABBIKH
HCII0JIb30BAHHA THIIOBBIX CPCACTB
BBIYHCIIUTEIILHON TEXHUKH U
IPOTrPaMMHOTO 00ecTIeyeHus;

- aHAJIM3UPYET U KOHTPOJIUPYET
nporecc GyHKIMOHUPOBAHUS
U(PPOBBIX CXEMOTEXHUUECKUX
YCTPOMCTB MO (PyHKIHMOHAIBHBIM
CXEMaM.

SKCTEPTHOE HAOIIOACHUE U
OLIEHKA Ha J1a0OPaTOPHBIX
IMPAKTUYCCKUX 3aHATUAX

S5S. MIEPEYEHD UCITIOJIB3YEMbIX METO10OB OBYYEHUA

5.1. TlaccuBHble: neKiuu, Oecelbl, OMPOCHI, CAMOCTOATENIbHAs padoTa, TECThl, METOJI

WUTIOCTPAUA U METOJ IEMOHCTPAIIAMN

5.2. AKTUBHBIE U HWHTEPAKTUBHBIE: OOpa3oBaTelIbHbIE BUICOPUIBMBI, WHTEPAKTUBHbBIC

WTPbI, TBOPYECKUE 3aJaHUS.
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