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

PaGouass mporpamma yueOHo¥ mucrumimabl OI1.08 Iudposas cxemorexHuka
SBJISIETCSI YaCTbIO OCHOBHOM 00pa3oBaTeIbHOM MPOTrpaMMbl - MPOTPaMMBbl MOJATOTOBKH
crenuaucToB cpeanero 3BeHa (nanee — OOII-IIIICC3) B cootBercTBUU ¢ DI'OC s
cnenuansHocT  27.02.03  ABTOMarvka W TeJNEMEXaHMKa Ha  TPaAHCIOPTE
(>KeJIE3HOOPOKHOM TPAHCIIOPTE).

[Ipn peamu3zamuu pabodeil NporpaMMbl MOTYT HCIOJIB30BaThCA Pa3IMUYHbIC
oOpa3oBaTeNbHbIE TEXHOJOTWH, B TOM YHCJIE JWCTAaHIIMOHHBIE OOpa30BaTENbHBIC
TEXHOJIOTHH, YJICKTPOHHOE 00yUCHHE.

Pabouass mporpamma y4eOHOM JHUCHMIUIMHBI MOXET OBITh HCIIOJIb30BaHA B

npo¢eCCUOHAILHONW  MOJIOTOBKE, TEPENOArOTOBKE M IOBBIINICHUH KBaJIU(PUKAIIUU
pabouux 1o npodeccusim:

DJIEKTPOMOHTEp 10 OOCITYy)KMBAaHHWIO M PEMOHTY YCTPOMCTB CHTHAJIM3AIWH,
IEHTpAIM3aIuU U OJIOKUPOBKH;

DJIEKTPOMOHTAKHHUK 10 CUTHATM3AINH, IIEHTPATN3AIIN 1 OJIOKHPOBKE.

1.2 Mecro y4yeOHo#M aucuumiannbl B cTpykrype OOII-IIIICC3:
Vuebnas aucuumimHa OIL.08 TludpoBas cxeMOTeXHUKA SBISIETCS YacThIO

oOmenpodeccuoHanbsHOTO MKJIAa OCHOBHOM 00pa3zoBatenbHoi nporpammbl OOIT-TTTICC3
B cootBeTcTBUU ¢ PI'OC no cneumnansuoctu CIIO 27.02.03 ABTOMAaTHKA U TEIEMEXaHUKA
Ha TpaHCIIOPTE ((KEJIe3HOAOPOKHOM TPAHCIIOPTE).

1.3 Ilnanupyembie pe3yJibTaThl OCBOCHUSI Y4eOHOM JUCUUIJIMHBI:

1.3.1B pe3ynbTare 0CBOCHUS YUeOHOW JUCHUILIMHBI 00YUYarOIIUICS JOKEH

yMeThb.

— HCMOJIb30BaTh TUIOBBIE CPEJICTBA BBIYMCIUTEIHHOM TEXHUKU U MPOTPAMMHOTO
oOecTcUeHUS,

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

3HATh!

— BUIBI UH(POPMAIIUY U CTIOCOORI €€ npeAcTaBieHus B OBM;

— aJNTOPUTMBI (PYHKITMOHUPOBAHUS TU(PPOBOI CXEMOTEXHHUKHU.

1.3.2 B pesynbrare OCBOEHHUS Y4eOHOM AMCHMILIMHBI OOYYaIOLIUICS TOJIKEH
c(hOpMUPOBATH CIIETYIOIINE KOMIETCHIINH:

- o01Me:

OK.01 BriOupaTe cnocoObl pemieHus 3agad NpopecCUOHAIBHON AeSTENbHOCTH
NPUMEHHUTENBHO K PA3JIMYHBIM KOHTEKCTaM

OK.02 Hcnonb30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHAJIM3a U WHTEPIpPETALUU
uHpopMauu U MHQOPMALIMOHHBIE  TEXHOJOTMUM  JJIs  BBIIOJHEHMs  3ajad
po(heCCUOHATIBHOM e TENbHOCTH;

- npogeccHoHAJIbHbIE:



[1IK1.1 Ananu3upoBaTh pabOTy CTaHIIMOHHBIX, MIEPETOHHBIX, MUKPOMPOIECCOPHBIX
Y TUarHOCTUYECKUX CUCTEM aBTOMATHUKU IO MPUHIUIHAIBHBIM CXeMaM



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILIAHBI
2.1. O0beM yueOHOI JMCHHUIIIMHBI M BUABI Y4e0HOH padoThl

Ounas ¢popma o0yueHust

Buna yueOHoii padoThI

O0BeM yacoB

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 83
Oobs13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 69
B TOM YHUCJIE:

JIEKIIUA 41
MPAKTUYECKHUE 3aHATUS 12
nabopaTopHbIEC 3aHATHUS 16
CamocrosiTesibHast padoTa o0yualouierocs (Bcero) 2
B TOM YHCIIE:

paboTa ¢ TeKCTOM 2
Ilpomescymounan ammecmauus 6 gpopme 3x3amena (4 cemecmp) 12




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

HaunmenoBanme Conep:xanue yueOHOro Matepuasia u (popMbl OPraHU3aALMU AeATeIbHOCTH Ob0beM B
YpoBeHb 0CBOCHMS
pa3aeioB U TeM o0yyaromuxcs yacax
1 2 3 4

Paznen 1. Apupmernyeckue 0oCHOBBI M (POBOii CXeMOTEXHUKHU 10
Tema 1.1. ®opmbIl Copnepxxanue yueOHOro MmarepuaJia 6 2
npeacTaABJIeHUs 3aga4u ¥ CTPYKTypa AUCUUIUIUHBL. Co/lepyKaHUe TEM JUCHMIUIMHBI. 3HAYCHUE 2 OK 01, OK 02,
YHCIA0BOM HH(pOpMANMM | IUCIMILIUHBI HA COBPEMEHHOM JTare pa3BUTHS OOIIECTBA U B CUCTEME IMOATOTOBKU IIK 1.1
B HU(POBBHIX CIEIMAJIMCTOB 110 aBTOMATUKE U TEJIEMEXaHHUKE Ha KEJIE3HOJOPOKHOM TPaHCIOPTE.
yCTpoicTBaX 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

B Tom unciie, IPAKTHYECKUX 3aHATHH 4

IIpakTuueckoe 3ansaTue Ne 1. KonupoBanue 1enbix, ApoOHBIX U CMEIIAHHBIX YHCET B 2

Pa3JIMYHBIX CUCTEMAX CUMCIICHHUS.

IIpakTuyeckoe 3ansaTue Ne 2. KonnpoBanue moOKUTENHHBIX U OTPUIIATEIBHBIX 2

JBOMYHBIX YHCET B MPSIMOM, OOpaTHOM, JOTOJHUTEIHHOM U MOIUGUITUIPOBAHHOM KOJaX

CO 3HAKOBBIM U 0€3 3HAKOBOTO pa3psiaay
Tema 1.2. Coaep:xxaHue yueOHOIro MaTepuaJia 2 2
Apudpmernueckue Oco0eHHOCTH BBITOJIHEHUS apU(PMETHUECKUX ONepaIiii ¢ MHOTOPa3psSAHBIMU JBOUYHBIMU 2 OK 01, OK 02,
onepanmu ¢ KOJMPOBAaHHBIMU YHCIIaMU (CJI0KEHHE, BBIUUTAaHHE, YMHOKEHHE U JIEIIEHHE) CO 3HAKOBBIM U K 1.1
KOIHPOBAHHBIMHU 6e3 3HaKOBOTO pa3psiza.
YHCJIAMU [IpaBuna u mocne0BaTEIbHOCTD BBIMOTHEHUS apU(PMETHIECKUX OTIePAIIUiA C

KOJIMPOBAHHBIMH JJBOMYHBIMH YHCIIaMH ¢ (PUKCUPOBAHHOMW U IUIABAIOIIEH 3aIsTOH B
IpsIMOM, 06paTHOM, JOITIOJIHUTEIIBHOM U MO}II/I(l)I/IIII/IpOBaHHOM KOJ€ CO 3HAKOBBIM U oe3
3HaKOBOTO pa3psaa. CIIoKEHUE U BBIYUTAHNUE KOAUPOBAHHBIX TBOUYHO-JIECATHYHBIX YHCEI
CO 3HAaKOBBIM M 0€3 3HAKOBOTO pa3psja




B ToM umciie, NpakTHYeCKUX 3aHATHI

N

IIpakTuyeckoe 3ansaTue Ne 3. BeinmonHeHne apuMETHUECKUX ONIEPAITHIA C
MHOTOPa3psAIHBIMU JBOMYHBIMUA KOJUPOBAHHBIMU YHCIIAMH CO 3HAKOBBIM M 0€3 3HAKOBOT'O

paspsizia.

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

Coaep:xxanue y4eOHOr0o MaTepHuaJia

o1

du3nyecKoe MpeICTaBIeHUE JOTHYECKUX 3HAYCHUIM TBOMYHBIX YHCET 3JEKTPUUECKUMHU
curnanamu. [lorsTue o koMOMHAIIMOHHOH cxeme U nudpoBoM aBTomare. byieBbl
(nepexitoyarenbHbie) GYHKIUH, UX KOJIUYECTBO U CIIOCOOBI 3a/1aHUs, CYLIECTBEHHbIEC U
(UKTHUBHBIE IEPEMEHHBIE.

CrniocoOslI npeicTaBIeHUs JIOTUYECKUX MEePEKITI0YaTeIbHbIX (DYHKIIHI: BHICKa3bIBAHUE
(coBeCHOE M MUCBMEHHOE ), TAOIUYHOE (TOHATHE O TaOIUIaX UCTHHHOCTH) U
aHAJIUTUYECKas 3aMuch (3anuch GopMyJioii). DneMeHTapHble (OCHOBHbBIE, Oa3HCHbBIE
¢ynkuuu U, NN, HE) u komOuHanmoHHbIe (YHUBEPCATIbHBIE, 0a30BHIC) JTOTHYECKHE
GYHKIIUM OJHON U IBYX NEPEMEHHBIX, UX (PYHKIMOHAIbHAS 3alUCh Yepe3 TU3BIOHKIINIO,
KOHBIOHKIINIO U MHBepcHio. [lonsTHe BhicKa3piBaHus. Onepanuu IMIUTHKAIINH,
SKBUBAJIEHTHOCTU U CYMMBI 110 MOJYJIIO 2, UX CBOWCTBA.

Ta0nuibl ICTHHHOCTY /7151 OCHOBHBIX (0a3UCHBIX) M YHUBEPCAIBHBIX (0a30BBIX)
Joruyeckux QyHKIMNA. PeneiiHoO-KOHTaKTHBIN aHaIor JIeMEHTAPHBIX U KOMOMHAIIMOHHBIX
JIOTUYECKUX (QYHKIUH.

[TpumeHeHne 3aKOHOB, TOXKJECTB U TIPABHJI aJareOpsl IOTMKH AJIS 3alIUCH U ITPeoOpa3oBaHus
nepeKIrovaTenbHbIX PyHKIMN. Y cnoBHOE rpadgudeckoe obo3nadeHne (Y1'O) ocCHOBHBIX
(6a3uCHBIX) ¥ YHUBEPCAIBHBIX (0a30BbIX) IOTHYECKUX IEMEHTOB ISl peain3alun
AJIEMEHTAPHbBIX U KOMOMHALIMOHHBIX QYHKIUN

CamocrosiTesqibHasi padoTa MUHMMU3ALUS JIOTHYECKUX (DYHKITHI

B Tom YHUCJIE, MPAKTUYCCKHUX 3aHATHH

N

IIpakTnyeckoe 3ansiTue Ne 4. @opMbl pesicTaBIeHUs PyHKIUI aareOpsl JOTUKH U UX
MUHUMU3ALHUSL.

2
OK 01, OK 02,
K 1.1

Tema 2.2. OcHOBBI
CHHTE3a HH(PPOBBIX
JIOTHYECKHUX YCTPOMCTB

Conep:kaHue y4eGHOro MaTepuaJjia

ANTOpUTM Iepexoa OT BbICKa3bIBaHUS K TAOIWYHON U (YHKIIMOHATBHON aHATUTUYECKON
dbopMe 3amnucu nepekroyaTenbHbIX GyHKIUNA. OCHOBBI aHATUTHUYECKOTO U IparuecKoro
(xaptsl KapHo) crioco00B MuHuMH3anuu GyHKIMNA. MeTouKa nepexoja oT HOpMalbHOM K
COBEpLICHHBIM (hopMaM 3aIMCH NEPEKIII0YaTeNbHbIX QYHKIUNA TPU aHATUTUYECKOM U
rpau4ecKoM crocoodax.

OcHOBBI CMHTE3a M aHaJIM3a KOMOMHALMOHHBIX JIOTHYECKUX CXeM. AJITOPUTM Iepexoa OT

N

2
OK 01, OK 02,
[K1.1




BBICKA3bIBaHUS K TAOJUYHON M (DYHKIIMOHAJIBLHON aHAIUTHYECKOU (popme 3amucu
nepexiouaTeNnbubiX Gpynknuid. Crenuanbaeie paznoxkenus [1d. He nomHocThIO
onpezeneHusie (dactueie) [1®. [Toctpoenne GyHKIIMOHAIBHON CXEMBI JJOTHYECKOTO
yCTPOHCTBA METOJIOM cHHTe3a. CHHTE3 HE MOJHOCTHIO 33JaHHBIX JIOTUYECKUX (PYHKIIUI.
[TonsiTre 0 3anpeLICHHBIX U HEOMPEAeIEHHBIX HA00pax apryMEHTOB 3JI€MEHTAPHBIX
¢yHkunii. AHanu3 QyHKIIMOHAIBHBIX CXeM JIOTHYECKUX yCcTpoiicTB. HekoTopsie
0COOCHHOCTH MOCTPOEHUS CXEM JIOTHUECKUX YCTporcTB. TexHuueckas peanuszarus —
MOCTPOCHHE JIOTUYECKHUX CXEM 10 MepeKtodaTenbHbIM QyHKIsIM. OcoOeHHOCTH
IOCTPOEHHUS JJOTHYECKUX YCTPONUCTB

B Tom YHUCJIE, MPAKTUYCCKUX 3aHATHIA

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

Tema 2.3. llu¢poBbie
HHTErpajbHbIe
MHKPOCXeMbI

Coaep:xaHue yueOHOIro MaTepuaJia

O6mue cBeaeHus o HUPPOBbIX HHTErpabHbIX MUKpocxemax (LIMMC) u obnacts ux
npumenenus. OcuoBubie cepun LIUMC my1st mocTpoeHHs JIOTHYECKUX YCTPOMCTB.
Knaccudukanus cepuii IUMC no pyHKIMOHAIEHOMY HAa3HAYEHHIO, PU3UIECKOMY
MIPUHIIAITY pa0OThl AKTHBHBIX 3JICMEHTOB (CXEMOTEXHUYECKOE PEIICHHUE), JIICKTPUICCKUM
U DKCIUTyaTallMOHHBIM [TapaMeTpam, BBITOJIHAEMbIM (QYHKIIHAM, KJ1accaM (TUIIaM).
Homenkmarypa u cepuu nupoBbIX HHTETPATbHBIX MUKpocxeM. KoHCTpykTUBHOE
o(opMIIeHHE UHTETPAIbHBIX MUKpocxeM. Cuctema nudpoOyKBEeHHOTO 0003HAUCHUS
cepuii HU(POBBIX UHTErpaIbHBIX MUKpocxeM. OcHoBHbIe mapameTpbl HUMC.
CpaBuautenbnble napameTpsl HUMC ¢ pa3nuuHbIMU BUJIaMHA CXEMOTEXHUUECKUX
peleHui.

OO01mas xapakTeprcTHKa MOCIeI0BaTeNbHBIX U KOMOWHAIIMOHHBIX IU(POBBIX TOTUYECKUX
yctporictB Ha ocHOBe [[UMC. dyHKITMOHAIbHBIE CXEMBI U YCIIOBHBIE TpaduuecKkue
o6o3navyenust [{TUMC B 3aBucuMocTd 0T (QyHKIIMOHAILHOTO HazHaueHust. OcoOeHHOCTH
BiirodeHust [IUMC B dhyHKIIMOHATBHBIX CXeMaX JJIOTMUYECKUX YCTPOUCTB

2
OK 01, OK 02,
K 1.1

Pasnea 3. IlocienoBaresibHOCTHBIC HU(POBBIE YyCTPOiicTBA — HU(PPOBbIE ABTOMATHI
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Tema 3.1 HHndposbie
TPUITEPHBIE CXEMbI

Coaep:xxanue y4eOHOIro MaTepuaJia

OO61ure cBeieHNs O TPUITEPE KaK MpocTeiieM KOHEUHOM LIU(PPOBOM aBTOMATE.
Ha3nauenue TpurrepoB u ux NpUMEHEHHE B aNllapaType >KEeIE3HOL0POKHON aBTOMATUKHU
U TeneMexanuku. Tunsl TpurrepoB. Kiaccudukanust TpUrrepos mo crnocoy 3anucu u
ynpasieHus: HH(popMaiuei, opraHu3aiy Joruueckux cBszeil. Haznauenue u
0003Ha4YeHHE BXOJI0B U BBIXOJIOB TPUITEPOB. MeToMKa OnpeaeeH!s] COCTOSHUS
TpurrepoB. OCHOBHBIE TAPAMETPBHI.

N

2
OK 01, OK 02,
K 1.1




[TocTpoeHue TpUrrepoB Ha OCHOBE JIOTMYECKHUX 3JIEMEHTOB UHTErPaIbHOU CXEMOTEXHUKH
METOJIOM crHTe3a. OCHOBHBIE MOHATHUS O CTATUYECKOM U AMHAMUYECKOM YIIPaBJICHUN
tpurrepom. [IpuHImn GyHKIIMOHUPOBAHKS aCHHXPOHHOTO RS-Tpurrepa (6ucrabunbHas
A4eiika namsaTH) Ha ocHoBe Jiornueckux anemenToB U-HE u WJIM-HE B unTerpaisHoit
CXEMOTEXHHUKE ¢ MPSIMbIMUA UHBEPCHBIMU BXoAamHu. [locTpoenne GpyHKIIMOHATIBHON CXEMBI
U Tporiecc (PyHKIIMOHUPOBAHMS OJHOCTYIIEHYATOr0 U AByXcTyneHn4yaroro RS-rpurrepa.
OcoOeHHOCTH MTOCTPOCHUS U PAOOTHI (PYHKIIMOHATIBHBIX CXEM CUETHBIX TPUTTEPOB.
[TocTpoenne GyHKIMOHATIBHBIX CXEM M MPUHLUI paboThl TpUITepoB T-Tumna, D-Tuma.
[Toctpoenne ynusepcanpHoro JK-tpurrepa Ha ocHoBe RS-Tpurrepa ¢ ycrpaneHnem
COCTOSTHUSI HEOIIPEIEJICHHOCTH. Y CJIOBHSI TOCTPOCHUS U paOOThl CHHXPOHHBIX TPUITEPOB.
Tabnuua nepexonoB Tpurrepa (Tadnmia ICTUHHOCTH) U 3aKOH (DYHKIIMOHHUPOBAHUS
TpUrrepa (XapakTepucTHYeCKOe ypaBHEHUE TPUTTEPA).

Hexotopsie oco6eHHOCTH (PYHKIIMOHATIBHBIX CXEM TPUITEPOB: pacIIUpeHUe
uH(popMannoHHbIX Bx0a0B 1o U (MJIN), co3nanme BX010B aCHHXPOHHON YCTaHOBKHU
(copoca) B mHyneBoe (0) wn equaIIHOE (1) COCTOSIHIE TPUTTEPOB U KX OJIOKUPOBKA,
CO3/1aHME JIOTIOJIHUTEIBHBIX BX0/10B pa3zpenienus. [loctpoenne u paboTta cxem B3auMHOTO
npeodpasoBanus tpurrepos: RS—T; D —»T; RST— D; RST— JK; JK — RS; JK— T,
JK—D. YcnoBHoe rpadguueckoe 0003HaU€HUE TPUTTEPOB

B Tom uncJie, 1abopaTopHBIX padoT

JlabopaTopnasi pabora Ne 1. VMccnenoBanue paboThl HHTETpaIbHBIX TPUITEPOB Ha
JIOTMYECKHUX AJIEMEHTaX»

Tema 3.2. [lu¢pposbie
CYETYHKH UMITYJIHCOB

Coaep:xxaHue yueOHOro MaTepuaJia

OO6ume cBefeHus o cueTunkax. HazHaueHne v TUIBI CUETUMKOB M MEPECUETHBIX
ycrpoiicts. Knaccudukanus v napamMerpsl cueTYMKOB. [IpuHIUMD GyHKIIMOHUPOBAHUS
CYETYMKOB. MakcuMallbHbIN (M30bITOUHBIN) U 3¢ (HeKTUBHBINA K03 PUIIMEHTHI cueTa
cuerynka. [lepenonnenue cueTunka

[TpuHIMIBI TOCTPOEHUS U PabOThI CYETYMKOB HA CJIOKEHHUE U BBIYUTAHHE C
NocJie0BaTeNbHBIM, apaieIbHbIM, CKBO3HBIM U IPYIIOBBIM IiepeHocoM. Tabnuia
NEepexo/10B CUETUMKOB (TabJIUIa UCTUHHOCTH, TaOIUIAa COCTOSIHUN) U 3aKOH
(GYHKIIMOHUPOBAHMSI CUETUHKA (XapaKTepUCTUUYECKOe ypaBHEHUE). Pa3psaHOCTh U

K03 PHIIMEHT Iepecyera CUeTYNKOB, BECOBOE COOTHOILIEHHE pa3psaI0B. BBoa 1 BbIBOA
uH(pOpMallMU B cUeTYHKAX (IIOCIIEI0BaTENbHBIN U MapailjiesbHblil). CHHXpOHHBIE U
ACUHXPOHHBIE cueTUYNKHU. CUETUYHK C U3MEHIEMBIM HalPaBIECHUEM cUETa (PEBEPCUBHBIN
cdyeTurk). CaMOOCTaHABIMBAIOIIUNACS CUETYHK. JleKa HbIN TBOUYHO-AECITUIHBIN
cuetuuk. [locTpoeHne u npuHIUIT pabOTHI CUETYUKOB C ITEPEMEHHBIM K03 (HUITUEHTOM
nepecyera. KoJiblieBble CHETYHKM.

2
OK 01, OK 02,
K 1.1




[TocTpoeHre CyMMHPYIOIIEro JBONYHOTO CUETYMKA METO/IOM CHHTE3a. BapnaHTel
rpadu4eckoro n300paxeHus: GyHKINOHATIBHBIX CXEM CUETUYMKOB (BEPTUKAIBHOE H
TOPU30HTANIbHOE). Y CI0BHOE rpaduueckoe 00o3HaueHne cyeTunkoB. Kackaanoe
COCMHEHUE CYCTYMKOB (MHOTOPA3psAHbIE CYETYHKH ). CXEMBI JETUTENs YaCTOThI
UMITYJICHOM MOCJIEA0BATEIbHOCTH HA OCHOBE JBOMYHBIX CUCTUYMKOB (Ha3HAUCHHE,
IPUHIAI TOCTPOSHHSI ¥ paboTa JeNIUTeNeH ¢ pa3IYHbIMA KO PHUIUEHTAMHU AETICHHUS)

B ToMm umciie, 1aG0opaTopHbIX padoT

JlaGopaTopnasi pa6ora Ne 2. ViccnenoBanue GyHKIIMOHATBHBIX CXEM CUCTYHKOB.

Tema 3.3. Peructpsl

Conep:kaHue y4eOHOI0 MaTepuaa

OO6ume cBenenus o perucrpax. Haznadenue u tunsl peructpoB. Kiaccuduxanms
peructpos. IIpuHiun nocrpoeHust 1 paboThl NOCIEI0BATENbHBIX, TApAJUICIbHbIX,
I10CJIEI0BATENBHO-TIaPAIUIEIBHBIX U 1apaJUIEIbHO-II0CIEA0BATEIbHBIX PETUCTPOB IIPH
BBOJI€ M BbIBOJIe MH(opMaru. OcobeHHOoCTH napadazHOro napauiesIbHOro perucTpa.
KonbleBbie perucTpspl, UX Ha3HaA4€HUE, OCOOEHHOCTH ITOCTPOCHUS U AMHAMUKA PAOOTHI.
Peructpsbl ¢ BBICOKUM HMIIEIAHCOM, IIPUMEHEHUE UX B BHIYUCIUTEIIBHBIX KOMITJIEKCAX.
PeBepcuBHBII perucTp, Ha3HAYEHUE, IPUHIUI IIOCTPOCHUS K OCOOCHHOCTH MPUMEHEHUSI.
Casuraroliye perucTpsl ¢ LENsIMH IIpHeMa ABOMYHOM nH(pOopMallUY B IOC/IEA0BATEIbHOM
KOJIE ¥ BBIIAYM — B MApAIIEIbHOM Ko/ie M Ha000poT. CABHUraronme perucTphl Kak
npeoOpa3oBaresin Ko10B. BydepHbie perucTpsl.

BapuanTts! rpaduueckoro nzo0paxeHus QyHKIMOHATBHBIX CXEM PETUCTPOB
(BepTHKaJIbHOE ¥ TOPU3OHTANIbHOE). Y CIIOBHOE Tpaduueckoe 0003HaUYCHHE PETHCTPOB.
Peanm3anus cxeM perucTpoB Ha TPUTTEPAX PA3IUYHBIX THIIOB

NN

B ToM uncJie, 1a00paTOpHBIX padoT

N

JlabopaTopnasi pabora Ne 3. ViccnenoBanue GyHKIIMOHAIBHBIX CXEM PETUCTPOBY

2
OK 01, OK 02,
IIK 1.1

Paznen 4. KomOuHanuonHnbie undposbie ycTpoiicTBa

18

Tema 4.1. llIndpatopsi
U Aemngparopsl

Coaep:xxaHue yueOHOIro MaTepuaJia

Ha3nauenue mudpaTtopos u gemndpaTopoB Kak 3JIEMEHTOB IpeoOpa3oBaHMsl YUCIOBOM
uHpopmanuu. [IpuHuun nocrpoenus 1 paboTsl mHQpaTopoB U nemudparopos. Tabaua
WCTUHHOCTH TIporiecca GyHKIIMOHUPOBaHus mudpaTopa u aemmdparopa. MarpuyHsie,
JUHEWHBIE U MPSIMOYTOJIbHBIE JlemudpaTropsl. EMkocTh mugpaTtopos u aemmdpaTopos.
®opmaThkl BXOJAHOTO KOJIa: IBOMYHBIN U JBOMYHO-AECATUYHBIA. MHOTOCTyTIEHYAThIE
nemmdpartopsl. YcnoBHoe rpaduyueckoe 0603HaueHue mudpaTopoB u aemudpaTopos.
AHanu3 cxeM mu@paropos u pemrdparopon B 6azucax MM, U-HE, NJIN-HE

N

B ToM uncJie, 1a00paTOpHBIX padoT

N

JlabopaTopnasi paGora Ne 4. ViccnenoBanue GyHKIIMOHATIBHBIX CXEM IH(PAaTOPOB U

2
OK 01, OK 02,
IK 1.1
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JenmdpaTopoBy»

Tema 4.2.
IIpeoOpa3oBaTen KOA0B

Coaep:xxaHue y4eOHOro MaTepHuaJia

I

Hasnauenue nmpeodpazopareneii konoB. [IpuHIMT mocTpoeHus u paboThI Mpeodpa3zoBaTest
JBOMYHOTO TIO3UIIMOHHOTO YKCJIA B CIIEIIUAILHBIC IBONYHBIC MAITUHHBIC KOABI U
MAaIIMHHBIX KOJOB OJTHOTO BUJIa B IPYTOM, MPeoOpa3oBaTeisi JBOMYHO-ACCATUIHOTO KOJa
B JIBOMYHO-JICCATUYHBIN KOJI IPYTrOoro BUAA, Ipeodpa3zoBaTelis KOJAOB s HU(POBOi
KoaUpOoBKH. OCOOCHHOCTHU TIOCTPOCHUS CXEM IPH MEPEX0JIe U3 KOJAOB OJJHOH CHCTEMBI
CUHCIICHUS B IPYTy0. Tabiuiia MCTHHHOCTH mporiecca (yHKIIMOHUPOBAHUS
npeoOpa3oBaTeis KOI0B.

YcnoBHOe rpadgudeckoe 0003HaYCHHE TTPeoOpa3oBaTeieii KOJoB. AHAIN3 CXEM
npeoOpazoBarenei koo B 6asucax NI, M-HE, NJIN-HE

B Tom YHUCJIE, MPAKTUYICCKHUX 3aHATHIl

HpaKTI/l'—leCKOG 3aHaTne Ne 6. Jlornueckoe IIPOCKTUPOBAHNEC CYHCTHBIX CXCM».

2
OK 01, OK 02,
K 1.1

Tema 4.3.
MyabTHILIEKCOPHI U
AEeMYJIbTHILIEKCOPbI

Conep:xxanue yueOHOIro MaTepuaJa

HazHaueHne MyJIbTUIIIIEKCOPOB U IEMYJIBTUIUIEKCOPOB KaK 3JIEMEHTOB YCTPOICTB
nepeaayn u npuema nHpopmaui. MynbTUILUIEKCOPHI Kak U(POBbIE MHOTOMO3UIIMOHHEIE
[EPEKIIIOYATENIN-KOMMYTATOPBI. J[eMyJIbTUIIIEKCOPBI KAK CEIEKTOPbI-PaCIPEIEIUTEIN
BXOJIHOT'O CUTHAJIa, PACLIIMPUTENIN KaHAJIOB.

[punnun noctpoenust U GyHKIMOHUPOBAHUS MYJIbTUILIEKCOPOB U IEMYJIBTUIIIIEKCOPOB.
OcCo0eHHOCTH UCTIONB30BAaHUS MYJIBTUILIEKCOPOB IS Iepeiaun HH(OpMAIMK U3 MHOTHX
KaHaJIOB B OIMH B II0CJIEJOBATEIILHOM KOZI€ U MIPeo0pa30oBaHMsl MapalIeIbHOIO KOJa B
HOCJIe10BaTeNbHbIN. MyIbTUIIEKCOPHOE U IEMYJIBTHILIEKCOPHOE JiepeBo. Tabmuia
UCTUHHOCTH TNpoliecca (yHKINOHUPOBAHUS MYJIbTHILIEKCOPOB U IEMYJIBTUIIIIEKCOPOB.
IIpuMeHeHrne MyJIbTUIUIEKCOPOB U JEMYJIBTUINIEKCOPOB KaK KOMMYTaTOPOB KaHAJIOB.
[TonsATue o cenexTopax-MyJnbTUILIEKCOPaX. Y CIIOBHOE rpaduiyeckoe 0003HaYeHUE MYJIbTHU-
IIJICKCOPOB U IEMYJIbTUILUIEKCOPOB

NI ININ

B ToM uncie, 1a00paTOpHBIX padoT

JladopaTopnasi padora Ne S. NccnenoBanune GyHKIIMOHATBHBIX CXEM MYJIbTUILIEKCOPOB
U IEMYJIbTUILJIEKCOPOB.

2
OK 01, OK 02,
K 1.1

Tema 4.4.
KoMOuHanmoHHuenie
JABOUYHBIE CYMMATOPbI

Conep:kaHue y4eGHOro MaTepuasa

2
OK 01, OK 02,
K 1.1
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Haznauenue u knaccudukaius KOMOMHAIMOHHBIX cyMMaTopoB. [locTpoenne MeToiom
CHHTE3a U YCJIOBUS (DYHKIIMOHUPOBAHHS OJHOPA3PSIIHOTO KOMOWHAIIMOHHOTO
nosrycymmaTopa. Tabiuniia MCTUHHOCTH Mpoliecca (PyHKIHMOHUPOBAHUS KOMOMHALIMOHHOTO
cymmaropa. Iloctpoenne u paboTa moJIHOr0 OJHOPA3PATHOIO KOMOMHAIIMOHHOTO
cymMmaropa.

MHoropa3psiHbple CyMMAaTOPbI IOCJIEI0BATEIIBHOIO U MApAJIENIbHOIO AEUCTBHUS C
3allOMMHAHUEM NMEPEHOCA, TIOCIEA0BATEIbHBIM CKBO3HBIM IIEPEHOCOM, NTApAJJIEIbHBIM U
rpynmnoBsIM epeHocoM. CriocoObl MOBBIIEHUS OBICTPOACHCTBUS MapaIeTbHBIX
cymmaropoB. HakaniuBaromiye JBOMUHbIE CyMMaTOpPbl. JlecATHYHBIE CYMMAaTOpBI.
Kackannoe coenHenre cyMMaTopoB. Y clioBHOE rpaduyeckoe 06003HaYeHUE CyMMaTOPOB.
Ananm3 QyHKIMOHATBHBIX CXEM CYMMaTOPOB

B Tom unciie, 1abopaTopHbIX paboT

JlabopaTopnasi pabora Ne 6. VccnenoBanue GyHKIIMOHATBHBIX CXEM CYyMMAaTOPOB.

Tema 4.5. llngposbie
KOMIIAPATOPbI

Coaep:xxanue yueOHOro MaTepHuaJia

Haznauenwue u knaccudukaiys mudpoBbIX KOMIIAPATOPOB — cxeM cpaBHEHUS. OCHOBHBIE
OTIepalyy MOPA3PSATHOTO CPABHEHHUS ABYX CPABHUBAEMBIX TBOMYHBIX YHCEI HA OCHOBE
anreOpsl noruku. [IpuHIIKIIBEI paBEHCTBA M HEPABEHCTBA IBOMYHBIX yucell. [Ipunuumn
MOCTPOCHHS U TpoLiecc (PyHKIIMOHUPOBAHMSI OHOpa3psIHOro Kommaparopa. [loctpoenune
¥ paboTa MHOTOPA3psIHOTO KoMIaparopa. Tabmuia HCTHHHOCTH (yHKIIMOHUPOBAHUS
kommaparopa. CriocoObl HapalllMBaHUs pa3psAHOCTU KoMmapaTopoB. KackagHbie cxembl
KOMITapaTopoB. Y cioBHOE Tpaduueckoe 0003HaAYCHIE KOMIIApaTOpOB

NN NN

2
OK 01, OK 02,
IIK 1.1

Pazpnea S. [ludposeie 3annoMHHAIOIIKME YCTPOHCTBA

Tema 5.1.
Knaccupurkauus u
napaMeTpsbl
3alOMHMHAKOIIHX
YCTPOMCTB

Conep:xxanue yueOHOro MaTepuaJa

N

OO11ast XapakTepUCTHKa U Ha3HaueHHe HU(POBBIX 3alIOMUHAIONINX YCTPOICTB.
Knaccudukanus u napameTpbl IUPPOBBIX 3aIOMUHAIOIINX YCTPOUCTB MO (PU3HMUECKUM
IOPUHIUIAM PabOThl, IO TEXHOJIOTMH U3TOTOBICHUS, CIIOCO0Y M300paskeHHsI YKce,
croco0y 3armoMHHaHUs HH(OPMAIIHH, TIO KPATHOCTH CUYUTHIBAHHS. MeTOIbI pa3MenieHHsI
uHopmanuu (afapecHas u 6e3aapecHast). Mepapxus (CTpyKTypa) 3alIOMHUHAIOIINX
ycrpoiicts (O3VY, I13V, [II13V). OcHOBHBIE XapaKTEPUCTUKH 3aIIOMUHAIOLINX YCTPOUCTB:
€MKOCTh, OBICTPOACHCTBHUE, HA/IEKHOCTh U IKOHOMUYHOCTD. [ToHATHE O
cBepxorepaTuBHOM 3anoMmuHaromieM ycrpoiictse (CO3Y). Opranuzamus 6e3aapecHon u
BUPTyaJIbHOU MaMATH (MarasuHHasi, CTEKOBasi, aCCOLMATUBHAsI, HETIOCPEICTBEHHAS U
psIMOM aJipecaliim)

2
OK 01, OK 02,
IK 1.1

Tema 5.2. OnepaTuBHbIe

Conep:xxanue yueOHOIro MaTepuaJia
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3allOMHMHAKOIIHE
yCTPOMCTBA

Ha3nauenwue, MpUHIIUT TOCTPOSHUS U PEKUMBI paOOTHI OTIEPAaTHBHO-3aIIOMHHAIOIIETO
ycrpoiictBa (O3Y) — 3anuch, XpaHEHHE U YTCHHE WHPOPMAIIUHU B dJIEMEHTAaX MaMSITH
O3Y. Opranuzanus namatu B O3VY. [locTpoeHue cxeM 3alIOMUHAIOIIUX JIEMEHTOB

CxeMmbl ONepaTUBHBIX 3aMOMUHAIONINX YCTporcTB Ha ocHOBE TTJI-cTpykTypsl u MJII1-
CTPYKTYPBbI C OJHOKOOPAMHATHON U JIBYXKOOpAUHATHOM BbIOOpKOW. CTtatnueckue O3Y
(perucTpoBble, MaTpUIHbIC, (haliIoBBIC, TOpA3pAAHbIC, OaiiToBbIe). JInHaMudeckue O3Y.
Cxemorexnuka O3Y Ha 0T€YECTBEHHBIX MUKpOCXeMaX. Y CIIOBHOE rpaduaeckoe
0003Ha4YeHNE ONEPAaTUBHO-3aIIOMUHAIOLIET0 YCTPOHCTBA

nuHaMudeckux u ctarndeckux O3Y. Ctpykrypa matpul HakonuTeneil nupopmarnuu O3Y.

OK 01, OK 02,
K 1.1

Tema 5.3. IlocToAHHEIE
3aM0MHMHAIOLIHE
yCTpoiicTBa

Coaep:xxaHue yueOHOIro MaTepHuaJia

Ha3nauenue u kinaccupukanus MOCTOSHHBIX 3alloMUHaromuX yctpoicTs (I13Y).
OnemeHTHast 0a3a U OpraHu3alysl IOCTOSHHBIX 3alIOMUHAIONINX ycTpoicTB. [locTosiHHBIE
3alIOMUHAIONIME YCTPOMCTBA MAaCOYHOTO TUIIA ¥ IPOIPAMMUPYEMBIE MT0JIB30BATEIIEM.
[Toctpoenue 13V paznuunbix BugoB. [IpuHiun nporpaMmMupoBanus nonb3osarenem [13Y
(3JIEKTPUYECKUM CUTHAJIOM U MacKupoBaHUueM). OcOOEHHOCTH MOCTPOEHUS
HepernporpaMMHUpPyEMbIX OCTOSAHHBIX 3anoMuHatomux ycrpoicts (IITI3Y). Cxema ITI13Y
C MHOT'OKPAaTHBIM 3JIEKTpUYECKUM niepenporpaMmmupoBanuem. I3V ¢
YIBTPapUOICTOBBIM CTHPAHUEM H HJICKTPHUSCKOM 3aIKChi0. Y CIIOBHOE TpaduiecKoe
0003HaueHNE NOCTOSIHHBIX 3aIIOMUHAIOIIUX YCTPOICTB

2
OK 01, OK 02,
K 1.1

Pa3nen 6. Anasoro-uugpo

Bble M UG po-aHAIOroBbIe NpeodpazoBaTeu HHGpopMaun

oo

Tema 6.1. Iln¢po-

Coaep:xanue yueOHOIro MaTepuaJa

o

aHaJIOrOBbIe
npeodpa3osartenu (LLAII)
KO/Ia B HANPSI’KeHH e

Ha3nauenue u ocHOBHbIE MapaMeTpbl IU(Ppo-aHaIoroBbIX npeobOpazosareneit (LIATIL).
Mertonbl npeobpa3zoBaHus KOJIa B aHAIOTOBBIN cUrHasl. OCHOBHBIE CXEMHBIE PELICHUS
MOCTpOeHUs U(po-aHaIoroBeix mpeodpazoareneit: [{AII ¢ mpenu3noHHbIMU
PE3UCTOPHBIMU MaTpHIlaMu 1 Ge3maTpuunble. [locTpoeHne 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 KJIIoYax. Y cJIOBHOE rpaduieckoe 0003HaueHue U(po-aHaIOrOBbIX
npeoOpasoBareneit

N

B ToM uncJie, 1a00paTOpHBIX padoT

N

JladopaTopnasi padora Ne 7. UccnenoBanue GyHKIIMOHATBHBIX CXeM ITA(PPO-aHATIOTOBBIX
nmpeoOpaszoBaTenei»

2
OK 01, OK 02,
IK 1.1

Tema 6.2. AHaJjoro-

Coaep:xanue yueOHOIro MaTepuaJia

SN

nudposbie

HazHauyeHue 1 OCHOBHbIE MapamMeTphl aHanoro-uudposbix npeodpazosareneit (ALII).

N

2
OK 01, OK 02,
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npeodpazosaresan (ALIT)
uHpopmanuu

[Tpunnun ananoro-mudpoBoro npeodpazopanus nHdopmaiuu. [lorstue o
JUCKPCTU3AllUH, KBAHTOBAHUHW U KOAUPOBAHUN HCIIPCPBIBHLIX CUTHAJIOB. MGTOI[BI
npeoOpa3oBaHus aHAIOTOBOTO CUrHaia B KoJ. [IpuHIMn nocTpoeHus: aHaioro-uu@poBbIxX
npeoOpa3oBaTeieil CHTHAJIOB [0 METOJ[aM CTYIIEHYATOr0 U IMOCIIEA0BATEIFHOTO
npUOIMKEHUS OTIOPHOTO HAIIPSDKEHUS U C MapaljleNIbHbIM peoOpa3oBaHUEM.
[IpeoOpazoBarens yria noBopoTa B ABonuHbIN Koj. [locnenoBarensusie ALII ¢
€MHUYHBIM U C JIBOMYHO-B3BEIICHHBIM MPUOIMKEHUEM. Y CIIOBHOE Ipaduueckoe
0003HaYCHHE aHAIOTO-IIM(POBHIX MTPeoOpa3oBaTeei

B ToMm umciie, 1aG0paTOpHbIX padoT

N

JlaGopaTopnas pa6ora Ne 8. VccnenoBanue GyHKIIMOHATBHBIX CXEM aHAJIOTO-ITU(POBBIC
npeoOpa3oBaTenein

IK 1.1

Paszpnen 7. Mukponpoueccopbl H MUKPOIIPOLIECCOPHBIE YCTPOMCTBA

Tema 7.1. O0mme

Coaep:xxanue yueOHOro MaTepuaJia

CBe/IeHUs 0
MHKponpouneccopax u
MHKPONPOLECCOPHBIX
cucreMax

OCHOBHBIE OIpEeIeJICHUS U OHATUS O MUKPOIPOLIECCOPAX KaK MpuMepax HUppoBOro
aBTomara. HasHaueHue, kinaccudukanus 1 TUIIOBas CTPYKTypa MUKpoIponeccopa. /Isa
[0/J1X0/1a K HIOCTPOEHUIO IPOLIECCOPOB: MPUHLIUIIBI CXEMHOM JIOTUKU M IPOrpaMMUPYEMOH
joruku. CriocoObl opranu3alyvu yIpaBJICHUA BEIYUCIUTCIIBHBIM ITPOLIECCOM.
Knaccugukaius MUKpONpoLeCCOpHbIX cpeAcTB. I10KoIeHNsT MUKPOIIPOLIECCOPOB.
O6uacTi npuMeHeHus1 MUKpoIipolieccopoB 1 MUKpoOBM. Poinb MukpomnpoueccopHoit
TEXHUKHU IPU CO3JaHUU CHCTEM 00paboTKH NaHHBIX. [lepcrieKTUBBI pa3BUTHUS U
HCII0JIB30BAHHA MUKPOIPOUCCCOPHBIX CPCACTB

CamocrositesibHasi padota O630p OAHOKPUCTAIBHBIX MUKPOKOHTPOJIJIEPOB

2
OK 01, OK 02,
IIK 1.1

Tema 7.2.
MuxponpoueccopHbie
ycTpoiicTBa

Conep:xxanue yueOHOro MaTepuasa

OpnHokpucranbHble MUKponporeccopsl. CTpYKTypHasi cCXemMa U apXUTEKTypPHOE
MOCTPOEHHE OJIHOKPUCTAIBLHOTO MUKpompolieccopa. CocTaB, Ha3HaAUE€HUE U IIPUHIUIIBI
B3aMMOCBSI3M OCHOBHBIX OJIOKOB B CTPYKTYpPHOM cxeme MUKpormpoleccopa. Haznauenune
OCHOBHBIX CUTHQJIOB U BBIBOJOB. B3anmoielicTBrE yCTPOMCTB MUKPOIIpOLIECCOpA ITPH
BBINOJIHEHUH KOMaH] yripasieHus. Komanasl Mukponporeccopa. OcoOeHHOCTH
peanu3anuy KOMaH/ repenadyu ynpasieHus. Opranuzanus naMsTH MUKPOIPOIIECCOPOB.
MaiuHHbIE TaKThI U IIUKJIBI (BpeMeHHas [uarpaMma ukiIoB). MHpopmanus cocTosHus.
3amyck Mukpomnporeccopa. CocTosHUS 3aXBaTa, IpepbIBaHus, octaHoBa. [loHsTHE O
IpOTrpaMMHOM 00ecrieYeHUH

2
OK 01, OK 02,
K 1.1

IIpomexyTouyHas aTTeCTALMA - IK3aMeH

12

CamocrosiTeibHasg paGoTa

Bcero

83
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Jnist XapaKTepUCTUKU YPOBHSI OCBOCHHS yUE€OHOT0 MaTepualia UCIOJIb3YIOTCS CIeIyIoImue 0003HaYeHU:
1. -o3HaKOMUTEBHBIN (Y3HABaHUE PaHEE H3YYCHHBIX OOBEKTOB, CBOMCTB);
2. - pEIPOAYKTUBHBIHN (BBIITOJIHEHUE ACATEIHLHOCTHU 0 00pa3ily, MHCTPYKIUU WIH MO PYKOBOACTBOM )
3.- IPOYKTHUBHBIH (TUIAHKPOBAHUE M CAMOCTOSITEIIPHOE BBITIOJTHEHHUE JIEATSILHOCTH, PEIICHHE TPOOJIEMHBIX 3a/1a4)
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3. YCJOBUSA PEAJIM3ALIUU TPOTPAMMBI YYUEBHOU JUCIHUATIIUHBI
3.1 TpeOoBanuss K MHHMMAJBHOMY MaTePHAJIbHO-TEXHUYECKOMY

o0ecrne4eHn 10
VYyeOHas nucuMIuiiHa peanusyercs B labopatopun «l{udpoBasi cxeMoTeXHUKAY.
O6opynoBanue yueOHOTO KaOMHeTa:

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

O6opynoBanHOE pabodee MECTO MPETIOIaBaATEIs;

Metoauyeckoe obecrieueHrue TUCIUILINHBL,

Pazmarounsiii Matepua il CTYICHTOB IO TUCIIUATIIINHE;

Harnsnasie mocoOusi.

IImakatsr;

CTEHJbl JJisi BBINOJHEHHUS JIA0OpAaTOPHBIX padOT: CTEHJ THUIIA
SUCOCHP.001 PO (1068);

crera turra OMBHUCP.001 PD (1097); 17J1-03.

N3mepuTenbHbie TPUOOPHI:

OJTHOJTYYEBBIC SJIEKTPOHHBIC OCITUILIOTPadbl U MyJIbTUMETPHI;

['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:  IIOJYNPOBOJHHUKOBBIX  MPUOOPOB  (IHOBI,
onTonapsl, IU(PPOBHIC U AHATIOTOBBIE MUKPOCXEMBI), PE3UCTOPHI (TTOCTOSIHHBIC
U TIEpEeMEHHbIC), KOHJACHCATOPhl  (TIOCTOSHHBIE W  TEPEMEHHBIC),
MajorabapuTHbIE JIPOCCEIIH, MajorabapuTHbIE TpaHchopMaTophl
(MMIyJIbCHBIE, COTJIACYIOIINE, TTOBBIMIAIOIINE, TOHMKAIOITUE) U IP.

JIOKaJbHas CETh C BBIX0OJIOM B Internet;

JUIIEH3UOHHAs orepaluonHas cucteMa Windows 7/;

muneH3noHHas nporpamma Microsoft Office 2013;

JIMIICH3UOHHAS aHTUBUPYCHAas nporpamma Dr Web;

Texaudeckue cpeacTra 00ydeHus:

KOMITBIOTEPHI TIO KOJIMYECTBY O0YUarOIIUXCS

nepudepuitHbie yCTpOHCTBa (CKaHep, TPUHTED);

MYJIbTUMEIMUHBIN ITPOEKTOP;

MePCOHATBHBIN KOMITBIOTEP, METAJIJIOTUIACTUKOBAS J10CKa.

3.2. UndopManmoHHOe o0ecnevyeHne peajn3alu NporpaMmmbl

Jns  peanuzanuyd  mporpaMmbl  OMOJMOTEUHBIH  (GOHI  00pa30BaTEIHHOM
OpraHW3allid WMEET T[IeYaTHbIE W/WIM DSJICKTPOHHBICE OO0pa3oBaTelNbHBIC U
nH(OPMAITMOHHBIC PECYPCHI, MCIOJIb3yeMbIe B 00pa30BaTEIIHLHOM IMPOIIECCE.
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Ilepeyenbr peKOMeHAYeMbIX Y4YeOHbIX M3JAaHMH, JOMOJHHUTEIbHOMI
Jurepatypbl UHTepHeT-pecypcoB, 6a3bl JaHHBIX 0U0JINOTEYHOTO hoHaA:

3.2.1.0CHOBHBbIC HCTOYHHUKH:

OcHoBHas 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 TpaHcnopTey, 2020.- 292¢. ISBN 978-5-
907206-18-2 — TekcT: AEeKTPOHHBIN // DNeKTpoHHO-0MOIMoTeuHast cucrema 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.Ilpeacraienue
uHdopmauu B HUQPPOBBIX YCTpoicTBax : yueOHUK: B 4 4. — M.: ®I'BY JIIO
«Y4eOHO-METOJMYECKUH  IEHTp 10  O0Opa3oBaHUIO HA  KEJIE3HOJIOPOKHOM
tpancnopte», 2020. -400c. ISBN 978-5-907206-19-9— TekcT: 371eKTpOHHBIA //
DNEeKTPOHHO-0MOIMOTEUHAs cucrema YMI] KAT [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: 37aeKTpOHHBIN // DIEKTPOHHO-
OubMoTeyHast cucTtema YMI] KIAT [caitT].—URL.:
http://lumczdt.ru/books/41/242202. — Pexum npocryma: DOb «YMIL XAT», mo
MapoJIro

4. ®pono B.A. [udposas cxemorexnuka. Yacts 4. Lludpossie ycrpoiicTBa
oOpabotku wuHbopMauuu: ydyeOHuk: B 4 u. — M.: OI'bBY IO «YuebHo-
METOJUYECKUI IEHTP MO 00Pa30BAHUIO HA KEJIE3HOJAOPOKHOM TpaHcropTey, 2020. -

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

OubIMoTEeUHast cucreMa YMII KT [caitT].—URL:
http://umczdt.ru/books/41/242204. — Pexum goctyma: OB «YMIL[ XIT», mo
TIapOoJTIo

JonosHuTEILHAA JIMTEPATypPa

1. MacnoB, A.A. IlpakTukym 1o Hmu(PpPOBOH CXEMOTEXHHKE B MpOrpamMme
Electronics Workbench 5.12 : npaktukym / A. A. Macnos. — Mocksa : YMII X/IT,
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.

Pe3yabTaThl 00yyeHus

Kpurtepun onenkn

MeToanl OEHKH

Hepeqeﬂb 3HaHHﬁ, OCBauBacMbIX B paMKaXx JUCHUIIJIUHBI:

- BUJI0OB MH(GOpMAIUU U
CHO0CO0O0B ee MpeCTaBICHUS
B OBM.

- aJITOPUTMOB
(GYHKITMOHUPOBAHUS

M (POBON CXEMOTEXHUKH.

OK 01,0K 02, IIK 1.1

- 00y4aIOIIMIACS TIEPEUNCIISICT
BHJIbI TH(OPMAIIMH B CIIOCOOBI €€
npeacrasieHus B OBM;

- BOCIIPOU3BOTUT AJITOPUTMBI
byHKIIMOHUpOBaHMS IU(PPOBOIH
CXEMOTEXHHUKHU.

pas3IMYHbIE BUJIBI ONIPOCA,
peleHue 3ajad,
TECTUPOBAHUE

Hepeqeﬂb 3HaHI/Iﬁ, 0CBaAaMBACMbIX B paMKax JUCHUIIJIUHBI?

- HCIOJIB30BATh THIIOBBIE
CpeACTBa BBIYMCIUTEIBHON
TEXHUKHU U IPOrPaMMHOTO
obecreyeHusl.

- IPOBOJIUTH KOHTPOJIb U
aHaJIu3 mpolecca
(GyHKIMOHUPOBAHUS

U (HPOBBIX
CXEMOTEXHUYECKUX
YCTPOMCTB I10
(GYHKIMOHATIBHBIM CXeMaM
OK 01, OK 02, TIK 1.1

- 00y4Jaromuiics JeMOHCTPUPYET
MPAKTUYECKHE HAaBBIKU
MCIIOJIb30BaHUsI TUTIOBBIX CPEJICTB
BBEIYHCIUTEILHON TEXHUKHA U
MIPOrpaMMHOTO 00€CTICUCHHUST;

- QHAIN3UPYET U KOHTPOIUPYET
nporecc PyHKIIMOHUPOBAHUS
U(POBBIX CXEMOTEXHHUECKHUX
YCTPOMCTB MO (yHKITMOHATHLHBIM
CXEeMaM.

SKCIIEPTHOE HAOIIOCHHE U
OIICHKa Ha J1a0OpaTOPHBIX U
MPAKTUYECKHUX 3aHATUIX
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S.IEPEYEHD UCITIOJIB3YEMbBIX METO0OB OBYYEHUA

5.1. ITaccuBHBIE: JIEKITMH, OECEABI, OMPOCH], CAMOCTOSTENIbHAs paboTa, TECThI, METO
WJUTFOCTPAIUA U METOJT IEMOHCTPAIIAA

5.2. AKTUBHbBIE U UHTEPAKTUBHBIC: 00pa30BaTeIbHbIe BUACOPUIEMBI, MHTEPAKTUBHBIE
UTPBbI, TBOPYECKUE 3aJaHUS.
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