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1 TACHOPT PABOYEM NPOI'PAMMBI YUEBHOM JJUCIUTILJINHBI
1.1006sacTh npuMeHeHus pado4eil MporpaMMbl

PaGouass mporpamma yueOHo¥ mucrumimabl OI1.08 Iudposas cxemorexHuka
ABIIIETCS YacThIO OCHOBHOM MpOoQecCHOHANbHON 00pa30BaTEeIbHOW MPOrpaMMBI -
MporpamMmbl MOArOTOBKHM CHEUAINCTOB cpeaHero 3BeHa (manee — OIIOII-IITICC3) B
cootrBeTcTBUM ¢ OI'OC s cnenumansHocTH 27.02.03 ABTOMaTHKa M TeIEeMEXaHUWKa Ha
TpaHcnopTe (KEIE3HOJOPOKHOM TPAHCIIOPTE).

[Ipn peanuzamuu pabdodeil mnporpaMMbl MOTYT HCIIOJIB30BAaThCA Pa3UYHbIC
oOpa3oBareNbHblE TEXHOJOTHM, B TOM YHCIE JUCTAHIMOHHBIE O0Opa3oBaTENIbHbBIC
TEXHOJIOTUHU, HJIEKTPOHHOE O0yUECHHE.

PabGouass mporpamma y4eOHOM HHUCHMIUIMHBI MOXET OBITh HCIOJIb30BaHA B
npo(eccCHoHanbHON MOJTOTOBKE, TEPENOArOTOBKE U IMOBBIIMICHUH KBaJTU(DUKAIIUU
pabouux 1o npodeccusim:

PaGouass mnporpamMma y4eOHOM JUCHMIUIMHBI MOXET OBITh HCMOJIb30BaHA B
podeCCUOHAIBHOW  MOJATOTOBKE, MEPENOJATrOTOBKE M TOBBIINICHUU KBaTU(PUKALIIU
pabouux 1o npodeccusim:

OJEKTPOMOHTEp N0 OOCITYKMBAHHUIO U PEMOHTY YCTPOMCTB CHTHAIM3ALUH,
LHEHTpaIN3alliU U OJIOKUPOBKH;

DNEKTPOMOHTAXKHUK IO CUTHATU3ALNH, IEHTPAIU3aIliU U OJIOKUPOBKE.

1.2 MecTto yyeOHo#i nucuumiauibl B cTpykrype OITOII-TITIICC3:

Vuebnas pguctmmmHa OIL08 [udpoBas cxemoTexHMKA SIBISETCS YaCThIO
obmmenpodeccnoHaNbHOTO IHKJIAa OCHOBHOM oOpa3oBarenbHOM ITIICC3 B cooTBETCTBUU C
®OI'OC no cnenmansHoctu CIIO 27.02.03 ABTOMaTHKa U TEIEMEXaHUKA HA TPAHCIIOPTE
(>KeJIe3HOJOPOKHOM TPAHCIIOPTE).

1.3 Ilnanupyembie pe3yJibTaThl OCBOCHUSI Y4eOHOM JUCUUIJIMHBI:

1.3.1B pe3ynbTate 0OCBOCHUS yUeOHON TUCIMUILUIMHBI 00yYaroIUNCs TOKeH

YMeTh:

— HCMOJIb30BaTh TUIIOBBIE CPEICTBA BHIYMCIUTEIHHON TEXHUKU W MPOTPAMMHOTO
oOecreyeHus;

— MPOBOJUTH KOHTPOJIb U aHAJIN3 Mpoliecca PyHKIIMOHUPOBAHUS IUPPOBBIX
CXEMOTEXHUYECKUX YCTPOUCTB MO (hYHKITHOHATBHBIM CXEMaM.

3HATD.

— BUJbI HHQOpPMALIMK U CIIOCOOBI ee npeacTaBieHus B OBM;

— aJNTOPUTMBI (PYHKITMOHUPOBAHUS TU(PPOBOI CXEMOTEXHHUKHU.

1.3.2 B pesynbrate OCBOCHHUS YUYE€OHOW JUCHUIUIMHBI OOYYarOUTUHCS JOJDKCH
c(hopMHUPOBATH CIAEAYIONINE KOMIICTCHITHH:

- o0mme:

OK.01 BriOupath cmocoObl pemieHus 3ajiad MpodheCCUOHAIBHOU JIeSITeIIbHOCTH
NPUMEHUTENIBHO K PA3IMYHBIM KOHTEKCTaM



OK.02 Hcnonb3oBaTh COBpEMEHHBIE CPEJCTBA MOMCKA, aHAIN3a U MHTEPIpPETALNU
uHpopMalui ¥ HUHQOpPMAIMOHHBIE  TEXHOJOTMM  JUIS  BBIOJHEHUS 33734
PO eCCUOHATEHOM S TENHHOCTH;

- npogeccHoOHAJIbHbIE:

[1IK1.1 AnanuzupoBaTh pabOTy CTaHIIMOHHBIX, MIEPETOHHBIX, MUKPOMPOIECCOPHBIX
U IMAaTHOCTUYECKUX CUCTEM aBTOMATHKH IO MPUHIUIIHUAIBHBIM CXeMaM



2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCHUILJIUHBI
2.1. O0bem yueOHOM TUCHHUIJIMHBI U BUABI Y4eOHO#l padoThI
Ouynas popma 00yueHust

Bupg yueOHoi1 padoThI O0bem yacoB

MaxkcumasnbHasi yueOHasi HArpy3Ka (Bcero) 83
Oo0s3aTesbHAsA ayIUTOPHAsA y4eOHAasi HATPY3Ka (Bcero) 69
B TOM YHCIIE:

JIEKIIAU 28
MPAKTUYECKUE 3aHATHS 12
nabopaTOpHBIE 3aHATUS 16
CamocrosiTesibHAsA padoTa o0y4yawiuerocs (Bcero) 15

Ilpomesxncymounas ammecmauus ¢ popme 3x3amena (4 cemecmp)
12




2.2. TemaTn4eckuii IJIAaH U co/iep:KaHue y4eOHON TUCHUIINHBI

HaumenoBanue
pa3/ieioB M TeM

Conep:xanue yueOHOro Matepuasia u (popMbl OPraHU3aALMU AeATeIbHOCTH
00y4arouuXxcs

O0beM B
gacax

YpoBeHb 0CBOCHMS

1

2

3

4

Paznen 1. Apudpmernueckne ocCHOBBI HM(PPOBOI CXEMOTEXHUKHU
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Tema 1.1. ®opmbIl
NpeaCcTABJICHUS

4K CcJI0BOH HHGOPMaALUK
B HU(POBBIX
yCTpoicTBax

Coaep:xxanue y4eOHOr0o MaTepHuaJia

7

3ajauu U CTpyKTypa AUCHUIUIMHBL. CoaepkaHue TeM JUCLUILIMHBL. 3HaUueHUe
JTUCITUTUIMHBI HA COBPEMEHHOM JTare pa3BUTH OOIIECTBA U B CHCTEME TIOJITOTOBKU
CIIELMAJIMCTOB IO ABTOMATHUKE U TEJIEMEXaHUKE Ha 5KEJIE3HOIOPOKHOM TPAHCIIOPTE.
OcHOBHBIE 0COOCHHOCTH CUCTEM CUMCIICHUS /IS PEICTaBICHUS (3arrc) nHPOpMAaIuy B
yCcTpoiicTBax UG POBON CXEMOTEXHUKHU (JIBOMYHAS, TBOMYHO-/IECATUUHAS, BOCbMEpUYHAas,
HIECTHAAIATEepPUYHAsI CUCTEMbI CUUCITICHUS ).

dopmaTsl IPeACTaBICHUS U Tiepeaadyn nHdopmanuu s HudpoBbiX yeTpoiicTs. [lonsTue
Outa, OaiiTa, MaIIMHHOI'O CJI0Ba. MaTeMaTHYeCKUi U MAIIMHHBIA CIIOCOOBI 3aIIUCH
JIBOMYHBIX yricen. DopMbI peCcTaBleHus Yuces ¢ PUKCUPOBAHHOM U TIaBaroIIen
3anaroi. [lonstue o pazpsaHon cetke. [IpeacraBiieHre NONOKUTEIBHBIX U
OTPUIATENIbHBIX JBOMYHBIX YHCEN B MPSIMOM, OOPaTHOM, JIOMOTHUTEIILHOM H
MOAMGUIIMPOBAHHOM KOJAaX CO 3HAKOBBIM U 0€3 3HAKOBOTO pa3psiia

1

B Tom unciie, IPAKTHYECKUX 3aHATHH

o

IIpakTuueckoe 3ansaTue Ne 1. KonupoBanue 1enbix, ApoOHBIX U CMEIIAHHBIX YHCET B
Pa3JIMYHBIX CUCTEMAX CUUCIICHHUS.

N

IIpakTnyeckoe 3ansaTue Ne 2.KoaupoBaHue MONOKATENBHBIX U OTPHIIATEIBHBIX
JIBOMYHBIX YHCEN B IPSIMOM, OOPaTHOM, JIOTIOJTHUTEIEHOM U MOAM(DUIIMPOBAHHOM KOJax
CO 3HAKOBBIM M 0€3 3HaKOBOT'O pa3psiaa

CamocrosiTeJbHAs paﬁoTa KOI[I/IpOBaHI/Ie IMMOJIOKHUTECJIIBHBIX U OTPULATCIIBHBIX TIBOWYHBIX
4qHuCCI B IIPSAMOM, O6paTHOM, JAOIIOJIHUTCIIBHOM H MO,Z[I/I(i)I/IL[I/IpOBaHHOM Koaax Co
3HAKOBBIM U 0€3 3HAKOBOI'O paspaaa

OK1, OK2, IIK1.1.

Tema 1.2.
Apudmernyeckue
onepanmu ¢
KOMPOBAHHBIMH
YyHCIaMU

Coaep:xxanue yueOHOIro MaTepuaJia

OcoOeHHOCTH BBINOJIHEHUS apU(PMETHUECKHUX ONepaliii ¢ MHOTOpa3psAHBIMU JBOUYHBIMU
KOJMPOBAaHHBIMU YUCIIaMU (CI0KEHUE, BRIYUTAHHE, YMHOKEHHE U JISTICHHE) CO 3HAKOBBIM U
0e3 3HaKOBOTO pa3psija.

[IpaBuiia U MOCIEI0BATEIBHOCTD BBIIIOHEHUS apU(PMETUUECKUX ONEpaIUii C
KOAWPOBAHHBIMU JBOWYHBIMU YHCJIaMU C (1)I/IKCI/IpOBaHHOﬁ )51 HJ'IaBaIOHIeﬁ 3aIsTON B
IPsIMOM, OOPATHOM, JTOTIOTHUTEIFHOM U MOJIU(UIIMPOBAHHOM KOJI€ CO 3HAKOBBIM U 0€3

OK1, OK2, IIK1.1.




3HaKOBOI'O pa3psaa. CrnoxeHre ¥ BEIYUTAHHE KOAWPOBAHHBIX ABONMYHO-ACCATUYHBIX YUCCIT
CO 3HAKOBBIM M 0€3 3HAKOBOT'O paspiaaa

B ToM umciie, npakTHYeCKUX 3aHATHI

N

IIpakTuyeckoe 3ansaTue Ne 3. BeinmoaHeHne apuMETHUECKUX ONIEPALTHIA C
MHOTOPa3psAIHBIMU JBOMYHBIMUA KOJUPOBAHHBIMU YHCIAMH CO 3HAKOBBIM M 0€3 3HAKOBOT'O
paspsna.

Pa3znen 2. Jloruyeckue 0CHOBbI HU(PPOBOI CXeMOTEXHUKH
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Tema 2.1.
DOYyHKUMOHAJIbHASA
JIOTHUKH

Coaep:xxaHue y4eOHOIro MaTepuaJia

du3nyecKoe MpeICTaBICHHE JOTHYECKUX 3HAYCHU M TBOMYHBIX YHCET 3JEKTPUUECKUMHU
curHanamu. [lorsiTre 0 KOMOMHAIIMOHHOH cxeMe U nudpoBoM aBTomare. byneBb
(mepexiroyarenbHbie) GYHKIMH, UX KOJIUYECTBO U CIIOCOOBI 3a/1aHUs, CYLIECTBEHHbIC U
(UKTHUBHBIE IEPEMEHHBIE.

CrniocoOslI npeicTaBIeHMs JIOTUYECKUX MEePEKITI0YaTeIbHbIX (DYHKIIHIA: BHICKa3bIBAHUE
(coBeCHOE M MUCBMEHHOE ), TAOIUYHOE (TTOHATHE O TAOIUIIaX UCTHHHOCTH) U
aHAIUTUYECKas 3aMuch (3anuch GopMyJioii). DneMeHTapHbIe (OCHOBHbBIE, Oa3HCHbBIE
¢yuxun 1, NI, HE) u komOuHanonHele (yHUBEpPCAJIbHbIE, 0a30BbIE) JIOTMUECKUE
(GYHKIIUM OJHON U IBYX MEPEMEHHBIX, UX (PYHKIMOHAIbHAS 3alUCh Yepe3 TU3BIOHKIINIO,
KOHBIOHKIINIO U HHBepcHio. [lonsTHe BhIcKa3piBaHusl. Onepalnuu UMIUTHKAILNH,
HKBUBAJIEHTHOCTH U CYMMBI IO MOJYJIIO 2, X CBOMCTBA.

Tabauipl HICTUHHOCTY /1711 OCHOBHBIX (0a3MCHBIX) U YHUBEPCAIbHBIX (0a30BbIX)
Joruyeckux QyHKIMNA. PeneifHO-KOHTaKTHBIN aHaIor JIEMEHTAPHBIX U KOMOMHAIIMOHHBIX
JIOTUYECKUX (QYHKIUH.

[TpumeHeHMe 3aKOHOB, TOXK/JIECTB U TIPABHJI aareOpsl IOTHKH AJIS 3alIUCH U ITPeoOpa3oBaHus
NepeKITIoYaTenbHbIX PYHKIHNHI. Y cinoBHOE rpadgudeckoe obo3nadeHue (Y1'O) ocCHOBHBIX
(6a3uCHBIX) ¥ YHUBEPCATBHBIX (0a30BbIX) IOTHYECKUX IEMEHTOB ISl peain3alun
AJIEMEHTAPHbBIX U KOMOMHALIMOHHBIX QYHKIUN

CamocrosiTesqibHasi padoTa MUHMMU3ALUS JIOTHYECKUX (DYHKITHI

B Tom unciie, NPAKTHYECKHUX 3aHATHH

N

IIpakTuyeckoe 3ansaTue Ne 4. dopmbl npezacTabieHus GyHKIUN anreOpbl JOTUKU U UX
MUHHMM3ALHUS.

OK1, OK2, IIK1.1.

Tema 2.2. OcHOBBI
CHHTE3a HH(PPOBBIX
JIOTHYECKHUX YCTPOMCTB

Conep:kaHue y4eGHOr0 MaTepHuasa

ANTOpUTM TIepexo/ia OT BHICKA3BIBAHUS K TAOMUYHON M PYHKIIMOHAIBHON aHATUTHIECKON
dbopme 3anucu nepekTouaTenbHbIX GyHKIHH. OCHOBBI aHATUTHYECKOTO U TpaduuecKoro
(xaptel KapHo) cmoco6oB MunnMm3anuu GpyHkuuid. Metoanka nepexoja oT HOpMalTbHOU K
COBEPIICHHBIM (hOpMaM 3aMKCH MEPEKITIYATSIIbHBIX GYHKINUN TPU aHATUTHYECKOM U

OK1, OK2, IIK1.1.




rpaguIecKoM crocodax.

OCHOBBI CHHTE3a U aHAJIM3a KOMOMHAIIMOHHBIX JIOTHUYECKUX CXeM. AJITOPUTM Iepexoa OT
BBICKA3bIBAaHUS K TAOJUYHON M (PYHKIIMOHAIBHOMN aHATUTHYECKON hopMe 3arucu
nepeKiroUaTenbHbiX Gynknuid. Crenuanbabie paznoxenus [10. He momHoCThIO
onpezeneHusie (dactueie) [1®. [Toctpoenne GyHKIIMOHAIBHON CXEMBI JJOTHYECKOTO
yCTPOHCTBA METOJIOM cHHTe3a. CHHTE3 HE MOJHOCTHIO 33JaHHBIX JIOTUYECKUX (PYHKIIUI.
[TonsiTre 0 3anpeLICHHBIX U HEONPEAeIEHHBIX HA00pax apryMeHTOB 3JIEMEHTAPHBIX
¢yHkuuii. AHanu3 QyHKIIMOHAIBHBIX CXeM JJOTMYECKHX yCcTpoiicTB. HekoTopsie
O0COOEHHOCTH MOCTPOEHUS CXEM JIOTMUECKUX YCTpOoHCcTB. TexHuueckas peanusanus —
MIOCTPOCHHUE JIOTHUECKHUX CXEM IO MepeKiIodaTeabHbIM QyHKIUsAM. OCOOEHHOCTH
IIOCTPOEHHUsI JIOTHYECKUX YCTPONCTB

B Tom YHUCJIE, MPAKTUYCCKHUX 3aHATHIA

IMpakTuyeckoe 3ansaTue Ne 5. [loctpoeHue cxeM MUPPOBBIX JOTHIESCKUX YCTPOUCTB
METOJIOM CHUHTE3a.

CamocrositesibHasi padota [loctpoerne cxem nu(pPOBBIX JTOTHYECKUX YCTPOMCTB
METOJIOM CHHTE3a

Tema 2.3. llupoBsbie
HHTErpajbHbIe
MHKPOCXeMbI

Coaep:xxaHue yueOHOIro MaTepHuaJia

O6mue cBeaenus o HUPPoBbIX HHTErpalibHbIX MUKpocxemax (LIMMC) u obnacts ux
npumenenus. OcHoBubie cepun LIUMC my1st ocTpoeHUS JIOTHYECKUX YCTPOMCTB.
Knaccugukanus cepuii LIUMC no ¢pyHKIMOHaIbHOMY Ha3HauUEHHIO, (PU3UYECKOMY
INPUHLINITY padOThl AKTUBHBIX 3JIEMEHTOB (CXEMOTEXHUYECKOE PELICHHUE), JIIEKTPUIECKUM
Y DKCIUTyaTallMOHHBIM MapaMeTpam, BHIMOTHAEMBIM (PYHKIUSIM, KilaccaM (TUTIaM).
Homenknarypa u cepun n1upoBbIX HHTErpalbHbIX MUKpocXxeM. KoHCTpyKTHBHOE
oopmiieHre UHTErpalbHbIX MUKpocxeM. Cructema nuppoOyKBeHHOTr0 0003HAUCHHS
cepuii HU(POBBIX UHTErpaIbHBIX MUKpocxeM. OcHoBHbIe mapameTpsl HUMC.
CpaBuautenbnble napameTpsl IUMC ¢ pa3nuuHbIMU BUJIAMUA CXEMOTEXHUUYECKHUX
peleHui.

OO11ast XapakTepUCTHKA MOCIIEA0BATENbHBIX U KOMOMHAIIMOHHBIX IIU(PPOBBIX JOIMYECKHX
yctporictB Ha ocHOBE [[UMC. dyHKITMOHAIBHBIE CXEMBI U YCIIOBHBIE TpaduuecKue
o6o3nauenust HUMC B 3aBucHUMOCTH OT (PyHKIIMOHATIBHOTO Ha3HaueHUs. OCOOEHHOCTH
BrirodeHus1 [[UMC B hyHKIIMOHATBHBIX CXeMaX JIOTHYECKUX YCTPOUCTB

OK1, OK2, IIK1.1.

Pasnea 3. IlocienoBare/ibHOCTHBIC HH(POBBIE YyCTPOiicTBA — HU(PPOBbIE ABTOMATHI
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Tema 3.1 HHndposbie
TPUITEPHBIE CXEMbI

Coaep:xanue yueOHOIro MaTepuaJia

OO0mue cBeACHUS O TPUTTEPE KaK MPOCTEHIIIEM KOHETYHOM UG POBOM aBTOMATE.
Hasznauyenue TpurrepoB v MX NPUMEHEHHUE B allllapaType >KeJIEe3HOIOPOKHON aBTOMATUKU

OK1, OK2, IIK1.1.




U TeneMexaHuku. Tumel TpurrepoB. Kiaccudukanus Tpurrepos 1no crnocody 3anucu u
ynpasieHus: HH(popMaruei, opraHu3aiy JOrHuecKux cBsizeil. Hasnauenue u
0003HaueHKHE BXOJIOB U BBIXO/I0B TPUITEPOB. MeTOoAMKA ONpeIeeHUs] COCTOSHUS
TpUrrepoB. OCHOBHBIE ITApaMETPBHI.

[TocTpoeHue TpUIrrepoB Ha OCHOBE JIOITMUYECKUX 3JIEMEHTOB MHTETPAJIbHOW CXEMOTEXHUKH
METOJIOM crHTe3a. OCHOBHBIE MOHATHUS O CTATUYECKOM U AMHAMUYECKOM YIIPaBJICHUN
tpurrepom. [IpuHImn GyHKIIMOHUPOBAHKS aCHHXPOHHOTO RS-Tpurrepa (6ucrabunpHas
A4eiika namsaTH) Ha ocHoBe Jiornueckux 3nemenToB U-HE u WJIM-HE B unTerpaibsHoit
CXEMOTEXHHUKE C MPSMBIMU HHBEPCHBIMH BXoJiamu. [locTpoeHne pyHKIMOHATBLHON CXEMBI
U npouecc (pyHKIMOHUPOBAHMS OJHOCTYIEHYATOro U AByXcTyneH4yaroro RS-rpurrepa.
OcoOeHHOCTH TOCTPOCHHUS ¥ pabOTHl PYHKIMOHAIBHBIX CXEM CYETHBIX TPUITEPOB.
[TocTtpoenue GyHKIMOHATIBHBIX CXEM M IPUHLUI paboThl TpUrrepos T-tumna, D-Tumna.
[Toctpoenne ynusepcanpaoro JK-tpurrepa Ha ocHoBe RS-Tpurrepa ¢ ycrpaneHnem
COCTOSIHUSI HEOIIPEECHHOCTH. Y CJIOBUS OCTPOCHUS U pabOThl CHHXPOHHBIX TPUITEPOB.
Tabnuua nepexonoB Tpurrepa (Tadimia ICTUHHOCTH) U 3aKOH (DYHKIIMOHHUPOBAHUS
TpUrrepa (XapakTepucTU4ecKoe ypaBHEHUE TPUTTEPA).

Hexotopbie oco6eHHOCTH (PYHKIIMOHATIBHBIX CXEM TPUITEPOB: pacIIUpEeHUe
uH(popMannoHHbIX Bx0a0B 1o U (MJIN), co3nanmne BX010B aCHHXPOHHON YCTaHOBKHU
(copoca) B HyneBoe (0) wn equaIgHOE (1) COCTOSIHIE TPUTTEPOB U KX OJIOKUPOBKA,
CO3J1aHH€ JIOMOJHUTEIBHBIX BX0A0B paspemeHus. [Toctpoenne u paboTa cxeM B3aUMHOTO
npeoOpasoBanus tpurrepo: RS—T; D —»T; RST— D; RST— JK; JK — RS; JK— T,
JK—D. YcnoBHoe rpadguueckoe 0003HauUS€HHE TPUITEPOB

B ToM uncJie, 1a00paTOpHBIX padoT 2

JladopaTopnas padora Ne 1. UccnenoBanue paboThl UHTETPAIBHBIX TPUTTEPOB Ha 2

JIOTHYECKHX DJIEMEHTaX»
Tema 3.2. llu¢poBbie Coaep:xxaHue y4eOHOro MaTepuaJia 4 OK1, OK2, IIK1.1.
CYETYHKH UMITYJIHCOB OO6mue cBeaeHus o cueTunkax. HazHadeHue U THUMBI CYETYMKOB M MEPECUETHBIX 2

ycrpoiictB. Kiaccudukanus u napamerpsl cueTYUKOB. [IpuHIun GyHKIIMOHUPOBAHUS
CUETYHMKOB. MakcuMalibHbIN (M30bITOUHBIN) U 3¢ (heKTUBHBINA K03 PULIMeHTHI cueTa
cuerynka. [lepenonnenue cueTunka

[TpuHIMIBI TOCTPOEHUS U PaOOThI CYETYMKOB HA CJIOKEHHUE U BHIYUTAHHE C
nocJieI0BaTeIbHBIM, MapajieIbHbIM, CKBO3HBIM U IPYIIOBBIM IiepeHocoM. Tabnuia
NEepexo/10B CUETUYMKOB (TabJIUIa UCTUHHOCTH, TaOIUIAa COCTOSIHUN) U 3aKOH
(GYHKIIMOHUPOBAHMSI CUETUHKA (XapaKTepUCTUUYECKOe ypaBHEHUE). Pa3zpsaHOCTh U

K03 PHILIMEHT Iepecyera CUeTYNKOB, BECOBOE COOTHOILIEHHE pa3psA10B. BBo U BBIBOA
uH(pOpMallMU B cueTYHKaX (IIOce0BaTeNbHbIN U MapajlsiesbHblil). CHHXpOHHBIE U




ACMHXPOHHBIE cueTUYrKH. CUeTUHK C U3MEHsIeMbIM HalpaBieHHUEM cueTa (PeBEpCUBHBII
cyeTurk). CaMOOCTaHABIMBAIOIIUKACS CUETYHK. JleKaHbIN TBOUYHO-AECITUUYHBIN
cuetuynk. [locTpoenue u npuHIUN pabOTHl CYETUUKOB C IEPEMEHHBIM K03 PUIIEeHTOM
nepecyera. KoJsiblieBbIe CUETYMKM.

[TocTpoeHne cyMMUPYIOIIETO ABOMYHOIO CYETUUKA METOJIOM CUHTE3a. BapuaHTsl
rpadu4ecKoro n300paxeHus: GyHKIMOHATIBHBIX CXEM CYETUYHMKOB (BEPTUKAIBHOE
TOPU30HTANIbHOE). Y ClIOBHOE Ipaduueckoe 06o3HaueHue cueTunkoB. Kackaanoe
COEIMHEHHUE CUETUYUKOB (MHOTOpa3psaHble CUeTUUKH ). CXEMBI JEIUTENS YaCTOThI
MMITYJIbCHOM 10CJIEIOBATEIbHOCTH HA OCHOBE IBOMYHBIX CUETUMKOB (Ha3HAUYECHUE,
IPUHLIMII TOCTPOCHHUS U paboTa AeuTeNel ¢ pa3InyHbIMU KOG hUIIMEHTaAMU JIeJICHNUs )

B Tom umciie, 1a60paTOpHBIX padoT

JlabopaTopnas padora Ne 2. NccnenoBanue GyHKIIMOHATBHBIX CXEM CUETUUKOB.

Tema 3.3. Peructpsl

Coaep:xxanue yueOHOro MaTepHuaJia

OO6mme cBenenus o perucrpax. Haznadenue u tunsl peructpoB. Kiaccuduxanms
peructpos. IIpuHiun nocrpoeHust U paboThl NOCIEI0BATENbHBIX, TApAJUIECIbHbIX,
I10CJIEI0BATENBHO-TIaPAIUIEIBHBIX U 1apaJUIEIbHO-I10CIEA0BATEIbHBIX PETUCTPOB IIPH
BBOJI€ 1 BbIBOJIe MH(opMaruu. OcobeHHOoCTH napadazHOro napamuiesIbHOro perucTpa.
KonbleBbie perucTpsbl, UX Ha3HaA4€HUE, OCOOEHHOCTH ITOCTPOCHUS U AMHAMUKA PAOOTHI.
Peructpsbl ¢ BBICOKUM HMIIEIAHCOM, IIPUMEHEHUE UX B BHIYUCIUTENIBHBIX KOMILJIEKCAX.
PeBepcuBHBIif peructp, Ha3HaYEHUE, IPUHIIMIT IOCTPOCHUSI U OCOOEHHOCTH NPUMEHEHUSI.
CraBuraroliye perucTpsl ¢ LENsIMH IpreMa ABOMYHOM HH(pOopMalUU B TOC/IEA0BATEILHOM
KOJZIE U BbIIaYl — B MapajjieIbHOM Kojie 1 Hao00poT. ClBUTAIONINE PETUCTPHI KaK
npeoOpa3oBaresn Ko10B. BydepHbie perucTpsl.

BapuanTts! rpaduueckoro nzoOpaxeHus GyHKIMOHATBHBIX CXEM PETUCTPOB
(BepTHKaJIbHOE ¥ TOPU3OHTANIbHOE). Y CIIOBHOE Tpaduueckoe 0003HaAUYCHHE PETHCTPOB.
Peanu3anus cxeM perucTpoB Ha TPUITEPAX Pa3IMYHBIX TUIIOB

R O1IN N

B ToM uncie, 1a00paTOpHBIX padoT

JlabopaTopnasi pabora Ne 3. ViccnenoBanue GyHKIIMOHATBHBIX CXEM PETUCTPOB

CamocrositesibHasi padota VccnenoBanue (yHKIIMOHAIBHBIX CXEM PETHCTPOB

NN

OK1, OK2, IIK1.1.

Pasnea 4. KomOuHanuonHbie nudposbie yeTpoiicTBa

Tema 4.1. lllugpatopsl
U Aemngparopsl

Conep:kaHue y4eGHOro MaTepuaJjia

o

Hasnauenue mudpaTopoB u gemudpaTopoB Kak AIEMEHTOB MPeoOpa30BaHMs YUCIOBOM
uHpopmaruu. [MpuHIMn noctpoeHust U padboTel mudpaTopos u Aemmdpparopos. Tadmuma
WUCTUHHOCTH Tpoliecca GyHKIMOHUpOBaHUS mudparopa u aemudpaTopa. MaTpuuHsie,
JUHEWHBIE ¥ PSIMOYTOJbHBIE emudpaTopbl. EMKOCTB mmdpaTopoB U aemmdpaTopoB.

N

OK1, OK2, IIK1.1.
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®opmaThl BXOAHOTO KOJIa: IBOMYHBIN U JBOMYHO-AECATUYHBIA. MHOTOCTyTIEHYaThIE
nemmdpartopel. Y cinoBHOe rpaduueckoe 0603HaueHue mudpaTopos u aemudpaTopos.
Ananu3 cxeM mudpatopoB u aemmdparopoB B 6aszucax NI, U-HE, NJIN-HE

B ToM uncJie, 1a00paTOpPHBIX padboT

JladopaTopnasi padora Ne 4. MccnenoBanue GyHKIIMOHATBHBIX CXeM MG PATOPOB U
nemupaTopoB»

Tema 4.2.
IIpeoOpa3oBartenn Koao0B

Conep:kaHue y4eOHOIr0 MaTepuaa

Hasnauenue npeobpa3zoBareneit koa0B. [IpuHIUI mocTpoeHus U paboThl mpeoOpa3oBaTes
JIBOMYHOTO TIO3UITUOHHOTO YHCIIa B CIICIUATbHbBIC TBOMYHBIC MAIIMHHBIC KOJIbI U
MAaIIMHHBIX KOJOB OJHOI0 BUJA B IpYroii, IpeoOpazoBaTesis JBOMYHO-IECATUYHOIO KOJa
B JIBOUYHO-JICCSITUYHBIN KOJI IPyTroTo BHJIA, Ipeodpa3oBareist KOAOB s u(poBoit
KoupoBKH. OCOOCHHOCTH MOCTPOCHHUS CXEM TIPH MEPEX0JIC U3 KOJOB OJHON CUCTEMBI
CUHMCIICHUS B Ipyryro. Tabiuia HCTHHHOCTH Tporiecca (pyHKIIMOHUPOBAHHS
npeoOpaszoBareis KOJI0B.

YcioBHOe rpaduueckoe 0003HaYCHHE TIPpeoOpa3oBaTelicii KOI0B. AHAIN3 CXeM
npeoOpasoBarenei koo B 6azucax NI, M-HE, NWJIN-HE

B ToM unc/ie, IPAKTHYECKUX 3aHATHI

IIpakTuyeckoe 3ansaTue Ne 6. Jlornueckoe MPOSKTUPOBAHNE CUETHBIX CXEM.

OK1, OK2, IIK1.1.

Tema 4.3.
MyJabTHILIEKCOPBI U
AEMYJIbTHILIEKCOPbI

Conep:xxanue yueOHOro MaTepuasa

Hasnadyenune MyJIbTUINIEKCOPOB U IEMYJIbTUIIIEKCOPOB KaK 3JIEMEHTOB YCTPOMCTB
nepeaayy U npuema uHpopmMauy. MynbTUILUIEKCOPBI Kak HU(POBbIE MHOTOIIO3UIIMOHHbIE
MEPEKIIOYATETN-KOMMYTATOPHL. [[eMyJIbTUIUIEKCOPBI KaK CEIEKTOPBI-pPaCIpEACIIUTENN
BXOJIHOT'O CUTHAJIa, PACIIUPUTENH KaHAJIOB.

[TpunHuMn nocTpoeHus U GyHKIMOHUPOBAHUS MYJIbTUIIIIEKCOPOB U IEMYJIBTUILIEKCOPOB.
OcCo0eHHOCTH UCTIONB30BAaHUS MYJIBTUILIEKCOPOB IS Iepeiaun HH(OPMAIMU U3 MHOTHX
KaHaJIOB B OIMH B II0CJIEJOBATEILHOM KOZI€ U MIPeo0pa30BaHMsl MapalIeIbHOIO KOJa B
1oCJIe10BaTeNbHbIN. MyIbTUIIEKCOPHOE U IEMYJIBTHIIEKCOPHOE JiepeBo. Tabmuia
UCTUHHOCTH TNpoliecca GyHKINOHUPOBAHUS MYJIbTHILIEKCOPOB U IEMYJIBTUIIIIEKCOPOB.
ITpuMeHeHre MyJIBTUIUIEKCOPOB U JEMYJIbTHUINIEKCOPOB KaK KOMMYTaTOPOB KaHAJIOB.
[TonsATHE O CEeneKTOpax-MyJIbTUILIEKCOpaX. Y CJIOBHOE rpaduueckoe 0003HaUE€HHE MYJIbTH-
TJIEKCOPOB U JEMYJIBTUILIEKCOPOB

RIOTIN[N

B ToMm umciie, 1aGopaTOpHbIX padoT

JlaGopaTopHnas pa6ora Ne 5. VccnenoBanue (pyHKIIMOHAIBHBIX CXEM MYJIbTHIIIIEKCOPOB
U IEMYJIbTUILIIEKCOPOB.

OK1, OK2, I1K1.1.
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CamocrosiTeibHas padora MccnenoBanue GyHKIIMOHATIBHBIX CXEM MYJIbTHUILUIEKCOPOB U
JIEMYJIbTUILIEKCOPOB

Tema 4.4.
KoMOuHaAnMoOHHEBIE
JABOUYHBIE CYyMMATOPbI

Conep:kaHue y4eOHOIr0o MaTepuaJa

Haznauenue u knaccuukanus KOMOMHAMOHHBIX cyMMaTopoB. [locTpoenue MeTojoM
CUHTE3a U YCJIOBUA (DYHKIIMOHUPOBAHUS OJHOPA3PSIAHOIO0 KOMOMHALIMOHHOTO
nojxycymmaropa. Tabnuia HCTHHHOCTH Tnporecca (yHKIIMOHUPOBAHUS KOMOMHAIIMOHHOTO
cymmaropa. [Toctpoenue u pabota moJHOTro OJHOPA3PSIAHOTO KOMOMHALIMOHHOTO
cymMmaropa.

MHoropa3spsiiHble CyMMAaTOPBI [IOCJIEI0BATEIBHOIO U APAIJIEIBHOTO IEUCTBUS C
3alIOMMHAHUEM IIEPEHOCA, IIOCIIEI0OBATEILHBIM CKBO3HBIM IIEPEHOCOM, MTapaJUIEIbHBIM U
rpynnoBbIM nepeHocoM. CrocoObl MOBBIIEHUS OBICTPOICHCTBHUS AapaUIETbHBIX
cymmaTopoB. HakarmumBaromue ABOMYHbBIE CyMMATOpPBI. J{eCATHYHBIE CYMMAaTOPBI.
Kackannoe coenHeHre CyMMaTopoB. Y clioBHOE rpaduyeckoe 0003HaYeHUE CyMMaTOPOB.
Ananm3 QyHKIMOHATBHBIX CXEM CYMMaTOPOB

B ToMm umciie, 1aG0opaTopHbIX padoT

JlabopaTopnasi paGora Ne 6. VccnenoBanne QyHKIMOHAIBHBIX CXEM CYyMMAaTOPOB.

CamocrosiTeJIbHAS paﬁoTa Hccnenosanue (bYHKHHOHaHbHBIX CXEM CYMMATOpPOB

Tema 4.5. llndposbie
KOMIIApATOPbI

Coaep:xanue yueOHOro MaTepuaJia

Hasnauenue u kinaccugukanys nudpoBbIXx KOMIIAPATOPOB — cXeM cpaBHEHUsA. OCHOBHbIE
olepanuy MopaspsiIHOrO CPAaBHEHUS ABYX CPAaBHUBAEMBIX JBOMYHBIX YHCEJ HA OCHOBE
anreOpsl Joruku. [IpuHLIKIIBI paBEHCTBA M HEPABEHCTBA IBOMYHBIX yucel. [IpuHnun
MOCTPOCHMS U Mpoliecc (PyHKIMOHUPOBAHU OHOpa3psiiHOro kommnaparopa. [loctpoenue
U paboTa MHOTOpa3psIHOro KoMiaparopa. Tabauna HICTUHHOCTH (DYHKIIMOHUPOBAHUS
kommaparopa. CriocoObl HapallMBaHuUs pa3psAHOCTU KoMmapaTopoB. KackagHbie cxembl
KOMIIapaTopoB. Y cIoBHOE Tpaduueckoe 0003HaAYCHHE KOMIIApaTOPOB

NN N NN

OK1, OK2, IIK1.1.

OK1, OK2, IIK1.1.

Pazpnea S. [ludposeie 3anoMHHAKOLINME YCTPOHCTBA

Tema 5.1.
Knaccupuxkauus u
napaMeTpsbl
3AaIIOMUHAKOIIUX
YCTPOMCTB

Coaep:xanue yueOHOIro MaTepuaJa

OO11ast XapakTepUCTHKa U Ha3HauYeHHe HU(POBBIX 3aIIOMUHAIONINX YCTPOICTB.
Knaccudukanus u napameTpbl IHPPOBBIX 3aIOMUHAIOIINUX YCTPONUCTB MO (pU3NUEeCKUM
IOPUHIUIIAM PabOThI, IO TEXHOJIOTMH U3TOTOBICHUS, CIIOCO0Y M300paskeHHsI YKce,
croco0y 3armoMHHAHUS HH()OPMAIIHH, TIO KPATHOCTH CUYUTHIBAHHS. MeTOIbI pa3MeneHsI
uHpopmanuu (aapecHas u 6e3aapecHas). Mepapxus (CTpyKTypa) 3alIOMUHAIOIIUX
ycrpoiicts (O3VY, I13V, [II13V). OcHOBHBIE XapaKTEPUCTUKH 3aTIOMUHAIOLIUX YCTPOICTB:
€MKOCTh, OBICTPOICHCTBHE, HA/IEKHOCTh U IKOHOMUYHOCTb. [ToHATHE O
cBepxornepaTuBHOM 3anomuHaronieM ycrpoiictse (CO3Y). Opranuzamms 6e3aapecHor

OK1, OK2, IIK1.1.
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BUPTYaIbHON MaMATH (Mara3uHHas, CTEKOBasi, aCCOIMATUBHAS, HEIOCPEACTBEHHAS U
IPSIMOM aapecariu)

Tema 5.2. OnepaTuBHbIe

Conep:xxanue yueOHOIro MaTepuaJia

3allOMHMHAKOIIHE
YCTPOMCTBA

Haznauenue, mpyHIUI TOCTPOCHUS U PEKUMBI paOOTHI ONIEPATUBHO-3aITOMUHAIOIIETO
ycrporictBa (O3Y) — 3amuch, XpaHeHHE U YTCHHE NHPOPMAIIMHU B SJICMEHTaX MaMsATH
O3YVY. Opranuzanus namsita B O3Y. [loctpoeHue cxem 3al1OMUHAIONINX 3JIEMEHTOB

nuHaMuueckux u cratndeckux O3VY. Ctpykrypa maTpuil HakonuTener napopmanun O3Y.

Cxembl oniepaTUBHBIX 3alIOMUHAIOIINUX ycTpoicTB Ha ocHoBe TTJI-cTpykTypsl 1 M/III-
CTPYKTYPHI C OJJHOKOOPJMHATHOMN M IBYXKOOpAUHATHOM BbIOOpKO#. CTatndyeckue O3Y
(perucTpoBble, MaTpUYHEIE, (hailIoBBIe, TOpa3psAHbIe, 6aliToBbIe). Junammueckue O3Y.
CxemotexHuka O3Y Ha OT€4EeCTBEHHBIX MUKpOCXeMaX. Y CJIOBHOE Ipaduueckoe
0003Ha4YeHNE ONEPAaTUBHO-3aIIOMUHAIOLIET0 YCTPONUCTBA

OK1, OK2, IIK1.1.

Tema 5.3. IlocTOAHHBIE

Coaep:xaHue y4eOHOro MaTepuaJia

3al0OMUHAaKOIIHNe
yCTpoiicTBa

Ha3nauenue u kinaccupukanys MOCTOSIHHBIX 3anloMUHaromuX ycrpoicTs (I13Y).
OnemeHTHas 6a3a U OpraHu3alys MOCTOSHHBIX 3alIOMUHAIOIINX YCTpoHcTB. [locTosiHHBIE
3allOMUHAIONIME yCTPOMCTBA MAaCOYHOTO TUIIA ¥ IPOIPAMMUPYEMBIE MT0JIB30BATEIIEM.
[Toctpoenue 13V paznuunbix BugoB. [IpuHiun nporpaMmMupoBanus nonb3osarenem [13Y
(3JIEKTPUYECKUM CUTHAJIOM U MacKupoBaHueM). OcOOEHHOCTH MOCTPOEHUS
HepernporpaMMHUPYEMbIX MTOCTOSHHBIX 3anomMuHatomux ycrpoicrs (I1T13Y). Cxema III3Y
C MHOTOKPAaTHBIM 3JIEKTPUUYECKUM niepenporpaMmmupoBanuem. I3V ¢
YIBTPaQHUOIETOBBIM CTUPAHUEM M DJIEKTPUUYECKOMN 3aMHUChi0. Y CIIOBHOE Tpaduueckoe
0003HaueHNE MOCTOSIHHBIX 3alIOMUHAIOIINX YCTPOICTB

OK1, OK2, IIK1.1.

Pa3nen 6. Anajoro-uugpo

Bble M UG po-aHAIOroBbIe MpeodpazoBaTeu HHGpopMaLun

Tema 6.1. Iln¢po-

Coaep:xanue yueOHOIro MaTepuaJia

w

aHaJIOrOBbIe
npeodpasosartenu (LLAII)
KOJIa B HANPSI’KeHHe

Ha3nauenue u ocHOBHbIE MapaMeTpbl IU(Ppo-aHaIoroBbIX npeobOpazosarenei (LIATIL).
Mertonbl npeobpa3zoBaHus KOJIa B aHAIOTOBBINA cUrHasl. OCHOBHBIE CXEMHBIE PELLICHUS
MOCTpOeHUs (P po-aHaTOroBIX TpeoOpazoBareneii: [{AIl ¢ mpenmu3noHHbIMU
PE3UCTOPHBIMU MaTpHIIaMu U Oe3maTpuunble. [locTpoenne 1 npuHIMI paboThl CXEMBbI
LTAII ¢ nperuznoHHbIMU pe3ucTopHbiMU MaTpuiamu (L{AII ¢ BecoBsiMU ABOMYHO-
B3BELLICHHBIMH COTIPOTUBIIEHUSIMH) U Ha OCHOBE MaTpullsl R-2R ¢ cymMupoBaHueM TOKOB.
CxemMoTexHHYECKHE MTPUHIIMIIBI IUPPO-aHATIOTOBBIX Mpeodpa3zoBaTesiell U UX MOCTPOCHUE
Ha 2JIEKTPOHHBIX KJItoYax. Y cJIOBHOE rpaduueckoe 0003HaueHue U(po-aHaJIOrOBbIX
npeoOpasoBareneit

B ToM uncJie, 1a00paTOpHBIX padoT

N

JlabopaTopnas padora Ne 7. UccnenoBanue GyHKIIMOHATBHBIX CXeM ITU(DPO-aHATIOTOBBIX

OK1, OK2, IIK1.1.
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npeoOpa3oBareseiiy

Tema 6.2. AHaJI0r0-
uudgposbie

npeodpa3osartenu (ALI)

uHopmanuun

Coaep:xxaHue y4eOHOro MaTepHuaJia

Ha3HaveHnne 1 0OCHOBHBIE MapaMeTphl aHAIOTO-1IU(PpoBBIX peobdpazoBareneid (ALIT).
[TpuaIMn ananoro-mmdpoBoro npeodpazoBanust nHGopmaruu. [Torstue o
JTUCKPETH3AI1H, KBAHTOBAaHUHU U KOJIMPOBAHUU HEMPEPBIBHBIX CUTHAIOB. MeTO/1bI
npeoOpa3oBaHus aHAIOTOBOTO CHTHANA B KOJ. [I[pHHIIMI MOCTPOSHUST aHAIOTO-IIM(PPOBBIX
npeoOpaszoBaresieil CUrHAIOB 110 METOJJaM CTYIIEHYaTOro U MOCJIeJ0BATEILHOTO
NpHUOMKEHUS OTIOPHOTO HATIPSDKEHUS U C MapalljIeNIbHBIM MpeoOpa3oBaHUEM.
[IpeoOpazoBarens yria moBopoTa B ABOMYHbBIN KoJ. [locnenoatenpanie ALII ¢
€MHUYHBIM U C JIBOWYHO-B3BEIICHHBIM MTPUOIMKCHUEM. Y CIIOBHOE TpaduuecKoe
0003HayYeHHe aHaIoro-1MdpoBbIX MpeodpazoBarenei

B Tom umnciie, 1abopaTopHbIX padoT

JlabopaTopnasi pabora Ne 8. VccnenoBanue GyHKIIMOHATIBHBIX CXEM aHAJIOTO-IIU(PPOBBIE
npeoOpasoBareieit

CamocrositesqibHasi padota VccnenoBanue (pyHKIIMOHAIBHBIX CXEM aHAJIOro-U(pPOBbIE
npeoOpasoBareieit

OK1, OK2, IIK1.1.

Paznen 7. Mukponpoueccopbl 1 MUKPOINIPOIIECCOPHBIE YCTPOMCTBA

Tema 7.1. O0mme

Coaep:xanue yueOHOro MaTepuaJia

OK1, OK2, IIK1.1.

CBEICHHS O OcHoBHBIE OIIpeIeTICHHS U MOHATHS O MUKPOIIpolieccopax Kak mpuMepax nudpoBoro
MHMKponponeccopax u aBToMaTa. Ha3zHauenue, kinaccuukaius 1 TUIOBas CTPyKTypa MUKpoIpoleccopa. J[Ba
MHKPONPONECCOPHBIX IIOAXO0/Aa K IOCTPOEHUIO MPOLIECCOPOB: MPUHIUIIBI CXEMHOM JIOTUKH U ITPOTpaMMUPYEMON
cucreMax aoruku. CrocoObl OpraHn3aluy YIpaBIeHNs BEIYUCIUTENbHBIM POLIECCOM.
Knaccudukanus MUKponpoueccopHbix cpeacTB. IIokoaeHs: MUKPOIIPOLIECCOPOB.
Ob6nacTu npuMeHeHUs: MUKponpoleccopoB 1 MUKpoOBM. Poik MukponpoieccopHoit
TEXHUKHU TPU CO3JJAaHUU CHCTEM 00pabOTKH NaHHBIX. [lepCIeKTHBBI pa3BUTHS H
UCIOJIb30BaHUSI MUKPOIIPOLIECCOPHBIX CPECTB
CamocrositesibHasi padota O630p OAHOKPUCTAIBHBIX MUKPOKOHTPOJIJIEPOB OK1, OK2, IIK1.1.
Tema 7.2. Conep:xxaHue yueOHOro MaTepuaJa OK1, OK2, IIK1.1.
MuxkponpoueccopHbie OnHoKpHcTalIbHBIE MUKpOTpolieccopbl. CTPYKTYpHasi CXeMa U apXUTEKTYPHOe
ycTpoiicTBa MOCTPOCHHE OTHOKPUCTATHHOTO MHUKpoItporieccopa. CoctaB, Ha3HAYCHNE W TPHHIIUATIBI

B3aMMOCBSI3M OCHOBHBIX OJIOKOB B CTPYKTYpPHOM cxeme MUKpormpoleccopa. Haznauenue
OCHOBHBIX CUTHAJIOB U BBIBOJIOB. B3anmoielicTBrE yCTPOWCTB MUKPOIPOLIECCOPA MTPU
BBINOJIHEHUH KOMaH]{ yripaBieHus. Komanasl Mukponpoueccopa. OcobeHHOCTH
peanu3anuy KOMaH/ repenadyu ynpasieHus. Opranuzanus HaMsaTH MUKPOIPOIIECCOPOB.
MaiuuHHbIE TaKThl U IIMKJIBI (BpeMeHHasi [uarpaMma ukiioB). MHopmanus cocTosHus.

14




3anyck mukpornponeccopa. CocTosaHus 3axBaTa, pepbIBaHusl, ocTaHoBa. [loHsTHE O
POrPaMMHOM 00€CTICYCHUN

IIpoMe:xyTOUYHAsI aTTECTAIUS - IK3aAMEH 12
CamocrosiTeibHas padora 15
Bcero 83

J71g XapakTepUCTUKU YPOBHSI OCBOCHUSI y4eOHOT0 MaTepHalia UCIOIb3YIOTCS CleAyIole 0003HAUCHHUS:
1. -03HaKOMUTENBHBIH (y3HABaHUE PaHEEe U3YUYCHHBIX 00BEKTOB, CBOHCTB);
2. - peNpOAYKTUBHBIHN (BBIIIOJIHEHUE AEATEIBLHOCTHU MO 00pa3ily, MHCTPYKLUHU WIH O]l PYKOBOACTBOM)

3.- IPOIYKTHUBHBIN (TJIAHKPOBAHUE M CAMOCTOATENBHOE BHITIOJHEHUE EATEILHOCTH, PELIeHNE TPOOIEMHBIX 3a/1a4)
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3. YCJOBUSA PEAJIM3ALIUU TPOTPAMMBI YYUEBHOU JUCIHUATIIUHBI
3.1 TpeOoBanuss K MHHMMAJBHOMY MaTePHAJIbHO-TEXHUYECKOMY

o0ecrne4eHn 10
VYyebOHas nucuuIUiMHA peanusyercs B Jaboparopun «lludpoBas cxeMOTEeXHUKA.
O6opynoBanue yueOHOTO KaOMHeTa:

Paboune MecTa 1o KoJIm4ecTBy 00yJaronuxcs (CTOJ, CTY);

O6opynoBanHOE pabodee MECTO MPETIOIaBaATEIs;

Metonnueckoe obecrieyeHrne JUCIUIUIHHBL

Pazmarounsiii Matepua il CTYICHTOB IO TUCIIUATIIINHE;

Harnsnasie mocoOusi.

IImakatsr;

CTEHJBl JJiIi BBIMOJHEHUS JIaOOpaTOpPHBIX paboT: CTEHJ THUIA
SUCOCHP.001 PO (1068);

crern tTuma OMODUCP.001 P3 (1097); 17J1-03.

N3mepuTenbHbie TPUOOPHI:

OJTHOJTYYEBBIC JIEKTPOHHBIC OCITUILTOTPA(]Bl U MyJIETUMETPHI;

['enepatop rapMOHMUYECKUX KOJICOaHU;

KoMIiekT MOHTaXKHBIX HHCTPYMEHTOB (HA0Op OTBEPTOK, IIOCKOTYOIIbI,
Ookope3bl, MasyIbHUK C TOPUHAMICKHOCTSIMH  JJIsi  TaWKH, MHHIETHI,
W3MEPUTEITBLHBIC TIYTIBI);

HAOOpHI DJIEMEHTOB W OWMOJSPHBIE W TIOJCBBIC TPAH3UCTOPHI,
THPUCTOPHI, KOMITOHEHTOB:  ITOJYNPOBOJHUKOBBIX  MPUOOPOB  (IHOMHI,
onTomnapsl, HM(POBbIE U AHATOTOBbIE MUKPOCXEMBI), PE3UCTOPHI (TIOCTOSIHHBIE
U TIEpEeMEHHbIC), KOHJACHCATOPhl  (TIOCTOSHHBIE W  TEPEMEHHBIC),
MajorabapuTHbIE JIPOCCEIIH, MajorabapuTHbIE TpaHchopMaTophl
(MMIyJIbCHBIE, COTJIACYIOIINE, TTOBBIIIAIOIINE, TOHUKAIOIIUE) U JIP.

JIOKaJbHas CETh C BBIX0OJIOM B Internet;

JUIIEH3WOHHAs ornepaluonHas cucteMa Windows 7;

muneH3noHHas nporpamma Microsoft Office 2013;

JIMIICH3UOHHAS aHTUBUPYCHAas nporpamma Dr Web;

Texaudeckue cpeacTra 00ydeHus:

KOMITBIOTEPHI TIO KOJIMYECTBY O0YUarOIIUXCS

nepudepuitHbie yCTpoiCcTBa (CKaHEep, TPUHTED);

MYJIbTUMEIMUHBIN ITPOEKTOP;

NEPCOHANIbHBIN KOMIBIOTEP, METAILIOIIACTUKOBAS JOCKA.

3.2. UndopManmoHHOe o0ecnevyeHne peajn3alu NporpaMmmbl

Jns  peanuzand  mporpaMmbl  OMOJMOTEeUHBIH  GOHI  00pa30BaTEIHHOM
OpraHW3allid WMEET TIeUaTHbIE W/WIM DJEKTPOHHBICE 00pa3oBaTelbHBIE U
nH(OPMAITMOHHBIC PECYPCHI, MCIOJIb3yeMbIe B 00pa30BaTEIIHLHOM IMPOIIECCE.
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Ilepeyenbr peKOMeHAYeMbIX Y4YeOHbIX M3JAaHMH, JOMOJHHUTEIbHOMI
Jurepatypbl UHTepHeT-pecypcoB, 6a3bl JaHHBIX 0U0JIMOTEYHOTO hoHaA:

3.2.1.0CHOBHBbIC HCTOYHHUKH:

OcHoBHasi JuTEpaTypa

1. ®ponos B.A. Iudposas cxemorexuuka: Yacts 1.OcHOBBI 1H(DPOBOIA
cxeMOTexHUKH: yueOHUK: B 4 4. — M.: ®I'BY IIO «YueOHO-METOAUYECKHUI TIEHTP
1o 00pa30BaHUIO HA KEJIE3HOAOPOKHOM TpaHcropTey, 2020.- 292¢. ISBN 978-5-
907206-18-2 — TekcT: AEeKTPOHHBIN // DNeKTpOoHHO-0MOMMoTeuHast cuctema Y ML
XKAT [caitir]—URL: http://lumczdt.ru/books/41/242200. — Pexum poctyma: DOb
«YMII XIT», mo naposto

2. ®ponoB B.A. [udpoBas cxemorexnuka. Yacts 2.[lpeacraBieHue
uHdopmauu B HUQPPOBBIX YCTpoicTBax : yueOHUK: B 4 4. — M.: ®I'BY JIIO
«Y4eOHO-METOMYECKUH  IEHTp 10  OOpa3oBaHUIO HA  KEJIE3HOJIOPOKHOM
tpancnopte», 2020. -400c. ISBN 978-5-907206-19-9— TekcT: 371eKTpOHHBIA //
DNEeKTPOHHO-0MOIMOTeUHAs cucrema YMI] KIAT [caiiT]. —URL.:
http://umczdt.ru/books/41/242201/. — Pexum npoctyma: Db «YMI XAT», mo
NapoJIto

3. ®pomoB B.A. IludpoBas cxemorexnuka. Yacte 3. Apudmeruuecko-
JIOTUYECKHE OCHOBBI IU(PPOBOM CXEMOTEXHUKHU: yueOHUK: B 4 4. — M.: ®I'BY JI1O
«Y4eOHO METOUYECKUI IIEHTP M0 00pa30BAHUIO HA KEJIE3HOIOPOKHOM TPAHCIIOPTEY,
2020.- 600c. ISBN978-5-907206-20-5 — TekcT: 3JIeKTpOHHBIN // DIEKTPOHHO-
OubMoTeyHast cucTtema YMI] KIAT [caitT].—URL.:
http://lumczdt.ru/books/41/242202. — Pexum npoctyma: Db «YMIL XAT», mo
MapoJTIo

4. ®pono B.A. [udposas cxemorexnuka. Yacts 4. Lludpossie ycrpoiicTBa
oOpabotku wuHbopMauuu: ydyeOHuk: B 4 u. — M.: OI'bBY IO «YuebHo-
METOJMYCCKHUI IIEHTP MO 00pa30BaHUIO HA JKEIE3HOAOPOKHOM TpaHcmoptey», 2020. -

516¢c. ISBN 978-5-907206-21-2 — TekcT: AIeKTPOHHBINH // DIEKTPOHHO-

OubIMoTEeUHast cucreMa YMII KT [caitT].—URL:
http://lumczdt.ru/books/41/242204. — Pexum noctyma: 3Ob «YMI] XAT», mo
MIapOJTIO

JonosHuTEILHAA JIMTEPATypPa

1. MacnoB, A.A. Ilpaktukym 1Mo HmH(PPOBOH CXEMOTEXHHKE B MpOTpaMMme
Electronics Workbench 5.12 : mpaktukym / A. A. MacnoB. — Mocksa : YMII XT,
2023. — 148 c. — 978-5-907479-64-7. — Texkct : anexrponubi // YMI XIT :
anexkTpoHHas oubiamoreka. — URL: https://umczdt.ru/books/1194/280425/— Pexum
noctyna: Ob «YMI XT», no mapo:to
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM JUCIHUILIVHBI

Kontposnr u

OOCHKAa pPC3YyJIbTAaTOB

OCBOCHMH:I

y4eOHOM  AUCIUTIIMHBI

OCYHICCTBIACTCA IIPCIIOAABATCIIEM B IIPOLHCCCC IIPOBCACHUA aAYyIUTOPHBIX 3aHSATUM.
TCKYHII/Iﬁ KOHTPOJIb: BBIIIOJHCHBI Ha IIOJIOKUTCIBbHYIO OLICHKY BCC IIPAKTHYCCKHC

paboThl 1 mabopaTopHbIEe PabOTHI, CTAHBI HA TIOJOKHUTEIBLHYIO OIEHKY KOHTPOJIHHBIC
paboThl, BBIMIOJHEHB TEMATUYECKHE BHEAYJAUTOPHBIC CAMOCTOSITENIbHBIC DPAOOTHI.

[TpomexyTouHas aTTecTanus MPOBOAUTCA B (hopMe dK3aMeHa.

PesyabTaTsl 00yyeHus

Kpurtepun onenkn

MeToabl OIEHKH

Hepeqeﬂb 3HaHHﬁ, OCBauBacMbIX B paMKaXx JUCHUIIJIUHBI:

- BUJIOB HH(OPMAIIAU U
CIIOCOOOB €€ MPE/ICTaBICHUS
B OBM.

- aJITOPUTMOB
(GYHKIIMOHHPOBAHUS

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

- 00yyJaromuiics nepevucIsier
BHJIbI TH(OPMAIIMH B CIIOCOOBI e
npeacrapiieHus: B OBM;

- BOCIIPOU3BOTUT AJITOPUTMBI
byHKIIMOHUpOBaHMS IU(PPOBOI
CXEMOTEXHUKH.

Pa3JIMIHBbIC BUABI OIIpOCa,
PCUICHUEC 3aaa4,
TCCTUPOBAHUC

Hepeqeﬂb 3HaHI/Iﬁ, 0CBaAaMBACMbIX B paMKax JTUCHUIIJIMHBI:

- HCIOJIB30BATh THIIOBBIE
CpeAcTBa BBIYMCIUTEIBHON
TEXHUKHU U IPOrPaMMHOTO
obecreyeHus.

- IPOBOJIUTH KOHTPOJIb U
aHaJM3 Tporecca
(GyHKIMOHUPOBAHUS
u(poBHIX
CXEMOTEXHUYECKUX
YCTPOMCTB I10
(GYHKIMOHATIBHBIM CXeMaM
OK 01, OK 02, IIK 1.1

- 00y4Jaromuiics JeMOHCTPUPYET
MPAKTUYECKHE HAaBBIKU
MCIIOJIb30BaHUsI TUTIOBBIX CPEJICTB
BBIUHCIUTENFHON TEXHUKHU U
MIPOrpaMMHOTO 00€CTICUCHHUS;

- QHAIN3UPYET U KOHTPOIUPYET
nporecc PyHKITMOHUPOBAHUS
U(PPOBBIX CXEMOTEXHHUYECKUX
YCTPOMCTB 1O (HYHKIIMOHATHHBIM
CXeMaM.

SKCIIEPTHOE HAOIIOCHHE U
OIICHKa Ha J1a0OpaTOPHBIX U
MPAKTUYECKUX 3aHATUIX
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S.NEPEYEHb UCITOJIB3YEMbBIX METO0OB OBYYEHUA

5.1. [TaccuBHBIE: JIEKITUHU, OECEABI, OMPOCH], CAMOCTOSTENIbHAs paboTa, TECThI, METO
WJUTFOCTPAIUA U METOJT IEMOHCTPAIIAMA

5.2. AKTUBHbBIE U UHTEPAKTUBHBIC: 00pa30BaTeIbHbIC BUACOPUIEMBI, MHTEPAKTUBHBIE
UTPBbI, TBOPYECKUE 3aJaHUS.
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