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1 IACIHIOPT PABOYEM MPOTI'PAMMBbBI YUEBHOM JJUCIUILIVHBI
1.106aacTh npuMeHeHusi padoueii mporpaMMbI

PaGouas mporpamma yueOnoi mucuumumaabl OIL08 Iludpomas cxemoTexHuka
ABJIAETCSI 4YacTbl0O OCHOBHOW Npo(deccHoHambHON 00pa3oBaTeNbHOM MPOrpamMMbl -
MPOrpaMMbl TOJITOTOBKU CHeNHATUCTOB cpenHero 3BeHa (ganee — OIIOII-IITICC3) B
cootBeTrcTBUM ¢ PI'OC nia cnemmanpHOCcTH 27.02.03 ABTOMATHKA U TEIEMEXaHUKa Ha
TpaHcnopTe (3KeJIE3HOAOPOKHOM TPAHCIIOPTE).

[Ipu peammzanuu paboueld MOporpaMMbl MOTYT HCIOJIB30BAThCSl  Pa3IMYHbIC
oOpa3oBaTeNbHbIE TEXHOJOTMH, B TOM 4YHCJIE JUCTAHIIMOHHBIE OOpa3oBaTElbHbBIC
TEXHOJIOTUH, SJIEKTPOHHOE 00yUEHHE.

Pabouas mnporpamma y4eOHOM JHUCUMIUIMHBI MOET OBbITh UCHOJIb30BaHA B
npodeccoOHANBHONW TMOATOTOBKE, TMEPENOJArOTOBKE U TOBBIIMICHUU KBaIM(DUKAIIUU
pabouunx 1Mo nmpoQeccusm:

PabGouas mnporpamma ydeOHOW IHUCUMIUIMHBI MOET OBITh UCMOJb30BaHA B
npo¢eCCUOHANBHON TMOATOTOBKE, TEPENOJrOTOBKE W TMOBBIIIEHUH KBaTU(pUKAIUU
pabouux 1o npodeccusim:

DNIEKTPOMOHTEp TI0 OOCIY)XKMBAaHHUIO W PEMOHTY YCTPOWCTB CHUTHAIM3AIINH,
[IEHTPAIM3aIuU U OJIOKUPOBKY;

DJIEKTPOMOHTAXHUK 10 CUTHAIM3 AU, IEHTPATU3 a1 U OJIOKUP OBKE.

1.2 MecTo yueOHOM qucimiinabl B cTpykType OIIOII-TITICC3:

Vueonas gucommmmHa OIL08 IludpoBas cxeMOTEXHUKA SBISIETCS YaCThIO
o611enpohecCHOHATLHOTO ITKJIa 0OCHOBHO oOpa3oBarenbHOi [IIICC3 B COOTBETCTBUU C
OI'OC no cneuuansHoct CITO 27.02.03 ABTOMaTHKa U TE€JIEMEXaHHKA Ha TPAHCIIOPTE
(>K€JIe3HOI0POKHOM TPAHCIIOPTE).

1.3 ILtanupyemMblie pe3yJabTAThI 0CBOCHHUSI Y4€OHOM TUCIUNINHBI:

1.3.1B pe3synbTare ocBoeHUS y4eOHOM TUCITUTUTMHBI 00 yJaroHiics TOHKEH

yMeTb.

— HCTIOJIb30BaTh THUMOBBIE CPENCTBA BBIMUCIUTEILHON TEXHUKH U MPOTPAMMHOIO
oOecIieueHus;

— IPOBOJUTH KOHTPOJIb U aHAJIU3 TpoIiecca GyHKIIMOHUPOBAHUS ITUPPOBBIX
CXEMOTEXHUYIECKHUX YCTPOUCTRB MO (PYHKIIMOHAILHBIM CXEMaM.

3HATD.

— BUBI MH(GOPMAIUU U cTIOCOOBI ee TipeicTaBiieHus B DBM,;

— QITOPUTMBI QYHKITHOHUPOBAHUS ITUPPOBOI CXEMOTEXHUKH.

1.3.2 B pesynpTare OCBOCHHUS YUEOHOW MWCIMILIMHBI OOYYAIOUMICS OJIKCH
c(hopmupoBaTh CIACYIONIUE KOMIIETCHIIUU:

- o0mme:

OK.01 Bseibupars crniocoObl pelieHus: 3a1ad MpoQPecCHOHATbHON eI TEbHOCTH
MIPUMEHUTENBHO K pa3JIMYHBIM KOHTEKCTaM



OK.02 Hcnonb3oBarh COBpEMEHHBIE CPEACTBA MOUCKA, aHATM3a U MHTEPHpPETALUU
uHpopMauui U HUHQOPMAIMOHHBIE  TEXHOJIOTUU  JUIA  BBIMOJHEHHUS  3aja4
npo¢ecCUOHATBHOM 1S TETbHOCTH;

- NpogecCHOHANBHBIE:

[1K1.1 Ananu3upoBaTh pabOTy CTAaHIMOHHBIX, IEPETOHHBIX, MUKPOIPOLIECCOPHBIX
Y JIUarHOCTHYECKUX CUCTEM aBTOMATHKU IO MPUHIMIIHAILHBIM CXEMaM



2. CTPYKTYPA U COIEPKAHUE YUYEBHOM JUCHUIIVINHBI
2.1. O0beM yueOHOM TUCHUIUIMHBI U BUIbI YUEeOHOH padoThI
Ounas popma o0yuyeHust

Bun yueOHo# padoThl O0bem yacos

MaxkcumasabHasi yaeOHasi HArpy3Ka (Bcero) 83
Oo0s13aTeIbHASI AyTUTOPHAsI y4eOHasi HATpy3Ka (Bcero) 69
B TOM YHUCJIC:

JIEKIIAU 28
MIPAKTUYECKUE 3aAHITUS 12
71a00paTOPHBIE 3aHITHS 16
CamocTrosiTesqibHasi padoTa 00y4aromerocs (Bcero) 15

Ilpomesxcymounana ammecmauus ¢ popme sxkzamena (4 cemecmp)
12




2.2. TemaTn4eckuii IVIaH M COAeP:KaHUE yyeOHOM THCIUILTHHBI

HaumeHoBanue Coaep:xkaHue y4eOHOro MaTepuaja i (poOpMbI OPraHu3auum AesATeJJbHOCTH Oo0bem B
pa3aesioB M TeM o0yuyaronmxcs yacax YpoBeHE 0CBOCHMUS
! 2 3 4
Paznea 1. ApudpmMeTnyeckue oCHOBbI UG POBOii cCXeMOTe XHUKH 10
Tema 1.1. ®opmbl Conep:xkanue yueOHOro MmaTepuajia 7 OK1, OK2,IIK1.1.
npejcTaBJ/ie HUSI 3amaun U CTpyKTypa IucHUIuInHbl. Colep:kaHre TeM JUCIUILTNHBL. 3HaueHue 1
YUCA0BOM MH(pOPMANMKY | AUCIUIUIMHBI HA COBPEMEHHOM 3Tarle pa3BUTHs OOIIECTBA U B CHCTEME MTOJATOTOBKH
B IM() pOBBIX CIELMATMCTOB 10 ABTOMATHKE U TEJIEMEXaHUKE Ha 5KEeJIE3HOIOPOKHOM TPAHCIOPTE.
ycTpoiicTBax OcHOBHBIE 0COOEHHOCTH CHCTEM CUUCIICHUS Il TPEICTaBICHHS (31 CH ) HHPOpMAIUU B
ycTpoicTBax MU(POBOM CXeMOTEXHHUKH (IBOWYHAsL, IBOUYHO-IECATUYHAS, BOCBMEpUYHASI,
MIECTHAAIATEPUYHAS CUCTEMbI CUMCIICHUS).
dopmaTsl IpeACTaBICHUA U iepeaun nHpopMaluu 11 Hu@poBbIX yeTpoicTs. [lonstue
Outa, OaiiTa, MAIIMHHOTO CJI0Ba. MaTeMaTHYECKUM M MAIIMHHBIM CIIOCOOBI 3aIIMCU
JIBOUYHBIX yrcesl. DOopMbI TPEACTaBICHUS Yncell C PMKCUPOBAHHOM U MJIaBAIOIICH
3ansitoid. [lonsitue o paspsaaHoit cetke. [IpencraBienne nNoNMOKUTEIbHBIX U
OTPHUIIATEITBHBIX JBOMYHBIX YHCEII B MPSIMOM, OOPATHOM, JIONIOJIHUTEITLHOM H
MOJIM(PUITMPOBAHHOM KOJIaX CO 3HAKOBBIM M 0€3 3HAKOBOT'O pas3psia
B ToM yncie, NPAKTHYE CKUX 3AaHATHH 4
IIpakTuueckoe 3ansatue Ne 1. KogupoBaHue nenbix, JpOOHBIX M CMEIIAHHBIX YHCET B 2
Pa3IUYHBIX CUCTEMAX CUUCIICHUSL.
IIpakTuyeckoe 3ansatTue Ne 2.KoaupoBaHue MOTOKUTEIBHBIX U OTPULIATEIBHBIX 2
JBOUYHBIX YHCEII B TIPSIMOM, OOpATHOM, JOMOJTHUTEIBHOM U MO (DUITTPOBAHHOM KOJax
CO 3HAKOBBIM M 0€3 3HAaKOBOTO pazpsiaa
CamocrosiTeabHas padora KonupoBaHue Moa0KUTENBHBIX U OTPULIATEIBHBIX ABOMYHBIX 2
Yrcell B MPSIMOM, OOpPaTHOM, TOTIOTHUTEILHOM U MOJU(UIIIPOBAHHOM KOJIaX CO
3HAKOBBIM ¥ 0€3 3HAKOBOTO pa3psiaa
Tema 1.2. Conepxanue ydueOHOro MaTe puaJia 3 OK1, OK2,IIK1.1.
Apudmernueckne Oco0eHHOCTH BBITIOIHEHUS apU(PMETHIESCKUX OTIEPALIHI C MHOTOPA3PSITHBIMU JIBONYHBIMU 1
ornepauuu ¢ KOJIMPOBAHHBIMU YHCJIAMU (CII0KEHU e, BBIYUTAHUE, YMHOKCHUE U JIEJICHUE) CO 3HAKOBBIM U
KO/JAUPOBAHHBIMH 0e3 3HaKOBOTO pazpsia.
yucJIaMHu [IpaBuia u mocnea0BaTEIbHOCTD BBITIOJIHEHUS apU(PMETHUECKUX OTIepaIiniii ¢

KOJJMPOBAaHHBIMH IBOMYHBIMU YHCIIAMH C (PUKCHPOBAHHOM U IJIaBarolle 3ansaTol B
psIMOM, 0OpaTHOM, JIOTIOJTHUTEILHOM U MOJH(UIIMPOBAHHOM KOJIE CO 3HAKOBBIM U 0e3




3HaKOBOTO pa3psna. CiokeHue U BhIYMTAaHNE KOAUPOBAHHBIX JBOMYHO-IECATUYHBIX YA CET
CO 3HAKOBBIM M 0€3 3HAKOBOTO paspsiaa

B ToM uncie, npaKTHYe CKUX 3aHATHIH

IIpakTuuyeckoe 3ausatue Ne 3. BoinosmHenne apuMeTHIECKUX OTEpaAIUid C
MHOTOpa3psIHBIMU ABOMYHBIMU KOAUPOBAHHBIMU YK CIIAMH CO 3HAKOBBIM U 0€3 3HAKOBOT'O
paspszaa.

Pa3neu 2. Jlornueckue 0CHOBBI () POBOii CXeMOTE XHUKHU

Tema 2.1.
DOYyHKIHMOHATbHASA
JIOTUKH

Copep:xkanue y4eOHOro Mmatepuajia

dusnveckoe MpeACcTaBICHIE JIOTHUYSCKUX 3HAYCHUH JBOMYHBIX YU CEI IIEKTPHICCKIMH
curHanamu. [Toustue o KOMOMHALIMOHHOM cXxeMe U K ppoBOM aBTOMate. byneBsl
(mepextrouaTeNbHbie) QyHKIIUH, UX KOJTUYECTBO U CIIOCOOBI 3aJaHM s, CYIIICCTBEHHBIE U
(M KTUBHBIE IEPEMEHHBIE.

CnocoObl peCTaBIeH NS JOTHYECKUX MEePEKITIOUaTeNIbHbIX (DyHKIMI: BbICKa3bIBAHHE
(clmoBecHOE M MUCBMEHHOE), TA0MMYHOE (TIOHATHE O TAOINIIaX HCTUHHOCTH ) U
aHaJIMTUYECKas 3aluch (3anuch GopMyIoi). dnemMeHTapHble (OCHOBHBIE, Oa3UCHBIE
¢ynxuuu U, NWJIN, HE) 1 xomOuHannoHHble (YHUBEpCaIbHbIE, 0a30BbIC) JTOTUUECKUE
(GYHKIIMY OJHOH ¥ ABYX IEPEMEHHBIX, X (PyHKIMOHATIBHAS 3alUCh Yepe3 TU3BIOHKIIHIO,
KOHBIOHKIMIO U MHBepcHIo. [loHsTre BrickasbiBaHus. Onepanuy UMILTUKALIH,
HKBUBAJICHTHOCTH ¥ CYMMBI 1O MOJIYNIO 2, UX CBOHCTBA.

TaOau1bl MCTUHHOCTH 711 OCHOBHBIX (0a3MCHBIX) M YHUBEPCATBHBIX (0a30BBIX)
Jornyeckux (pyHKIuN. PeneiiHO-KOHTaKTHBIN aHaJIoT 3JIeMEHTapHBIX U KOMOMHAIIMOHHBIX
JIOTUYECKUX (DyHKIUH.

[TpuMeHeHMe 3aKOHOB, TOXXJECTB U IIPABUJI AIreOphl JIOTHKH 1151 3aIIMCH ¥ TPE0Opa3oBaHUsI
MepeKToYaTeNbHBIX QyHKIUI. YcnoBHOE rpadudeckoe oboszHadenue (YI'O) ocCHOBHBIX
(0a3MCHBIX) U YHUBEPCATBHBIX (0a30BBIX) JTOTHYECKUX DJIEMEHTOB IS peaTi3allii
9JIEMEHTAPHBIX U KOMOMHAIIMOHHBIX (PYHKIIMH

CamocrosiTesibHasi pa6oTa MUHNMHI3AIMS JIOTHYECKIX (DyHKIUH

B ToM 4HciIe, NpakTHYeCKUX 3aHATHI

N

IIpakTnueckoe 3ausiTue Ne 4. ®opmbl ipesicTaBieHus QyHKIUN anreOpbl JJOTHKA U UX
MUHUMHA3ALHASL.

OK1, OK2,IIK1.1.

Tema 2.2. OcHOBBI
CHHTe3a U} POBBIX
JIOTU4Y€ CKUX YCTPOMCTB

Copep:xkanue y4eOHOro Mmatepuajia

ANTOpUTM TIepexo/ia OT BHICKa3bIBAHMS K TAOTMYHON U (PYHKIIMOHAIIBHOW aHAJTMTHYECKON
dopMme 3amnucu nepeTodareabHbIX GyHKIUM. OCHOBBI aHATUTHYECKOTO U rpaiyecKoro
(kaptel KapHo) crioco60B MuHUMHK3aLUK GyHKIHH. MeToarKa rnepexoia oT HOpPMaIbHOM K
COBEpIIEHHBIM (opMaM 3alKCH NEPEKITIYATEIbHBIX QYHKIIUN TPH aHATUTHYECKOM U

OK1, OK2,IIK1.1.




rpaguueckoM crocoobax.

OCHOBBI CHHTE3a U aHaJIM3a KOMOMHALMOHHBIX IOTHYECKUX CXeM. AJITOPUTM Iepexoaa oT
BBICKA3bIBAHUSI K TAOTMYHON U (PYHKIIMOHAIBHON aHAIMTUYECKOU opMe 3amucu
nepexmouaTenbHbiX QyHknui. Crnenuanbabie paznoxerus [1O. He momHocThIO
onpenenenubie (4actabie) [1D. [TocTpoeHne GPyHKIIMOHAIBHON CXEMBI JIOTHYECKOTO
ycTpoicTBa MeToIoM crHTe3a. CHHTE3 He MOTHOCTHIO 33/IaHHBIX JIOTHYECKUX (PYHKIUH.
[ToHsTHE O 3aNpemeHHbBIX U HEOMpeaeIeHHBIX HA00pax apryMEHTOB 3JIeMEHTapHbIX
byHKIUN. AHAMM3 QyHKITMOHATIBHBIX CXEM JIOTHUECKUX ycTpoiicTB. HekoTophie
0COOCHHOCTH MOCTPOCHUSI CXeM JIOTHUECKUX YCTPOCTB. TexHuueckas peanu3amus —
MIOCTPOEHHE JIOTUUECKUX CXEM IO MepeKnovaTebHbIM QyHKIUsIM. OcobeHHOCTH
MOCTPOEHUS JIOTUYECKUX YCTPOMCTB

B Tom YHUCJIEC, TPAKTHYEC CKUX 3aHATHH

IIpakTuyeckoe 3ansitue Ne 5. [loctpoeHue cxem U (PPOBBIX JTOTHIESCKUX YCTPOHCTB
METO/IOM CHUHTE3A.

CamocrosiTesibHast pabota [locTpoeHue cxeM LHUQPOBBIX JOTUYECKUX YCTPONUCTB
METOJ0M CHUHTE3a

Tema 2.3. LHu¢pposbie
HHTeTrpaJibHbIe
MHKPOCXeMbI

Copep:xkanue y4eOHOro matepuajia

N

O6ume cBenenus o MUMPOBBIX HHTErpATBHBIX MUKpocxemax (LIMMC) u obmacts ux
npumeHeHus. OcHoBHbie cepun IUMC mi1g mocTpoeHUs TOTUYECKUX YCTPOMCTB.
Knaccuduranus cepuit HIUMC no ¢pyHKIMOHATPHOMY Ha3HAuYEHUIO, (PU3UUECKOMY
MPUHLIHITY PAOOTHI aKTUBHBIX 3JIEMEHTOB (CXEMOTEXHUUECKOE PEIIEHUE), JIEKTPUUYECKUM
Y DKCILTyaTal[MOHHBIM [TapaMeTpam, BBIMOTHAEMbIM (QYHKIHSAM, KlaccaM (TUIIaM).
Homenxknarypa u cepunt u(ppOBHIX HHTEIPATIBHBIX MUKpOcXeM. KoHCTpyKTHBHOE
odopmIIeHHE HHTETPATBHBIX MUKpocxeM. CucreMa 1iuppoOyKBEeHHOTO 0003HAYCHHUS
cepuil LU(PPOBBIX HHTETPAIBHBIX MUKpocxeM. OcHoBHbIe napameTpsl HIUMC.
CpaBuutenbuble napameTpsl LIUMC ¢ paznuyuHbIMU BUJAMH CXEMOTEXHUYECKUX
peuIeHU M.

OOmast XxapakTepucTHKa MOCIEA0BATEIbHBIX U KOMOMHAITMOHHBIX I (PPOBBIX TOTHUECKUX
ycrporictB Ha ocHoBe [IUIMC. ®yHKIIMOHAIBHBIE CXeMBI H YCIIOBHBIC rpaduecKie
o6oznauenust IUMC B 3aBucuMocTé OT yHKIIHMOHATIBHOTO Ha3HaueHUs. OcoOeHHOCTH
BiomoueHus [IMMC B QyHKIMOHAIBHBIX CXeMax JIOTHYECKUX YCTPOMCTB

OK1, OK2,IIK1.1.

Pa3neu 3. [locienoBareibHOCTHBIE UG POBbIE YCTPOIICTBA — HU( POBbIE ABTOMATHI

13

Tema 3.1 Hudposbie
TPUITEPHbIE CXEMbI

Copep:xkanue y4eOHOro matepuajia

SN

OOume cBeneHUs O TPUITEPE KaK MPOCTEHIIEM KOHEYHOM I (PPOBOM aBTOMATE.
HazHnaueHnue TpurrepoB M uX NpMMEHEHUE B allllapaType KeJe3H0J0OPOKHON aBTOMATHKI

N

OK1, OK2,IIK1.1.




U TeneMexaHuku. Tunsl TpurrepoB. Knaccudukanus TpurrepoB 1o crocoOy 3arnucu u
yIpaBJieHUs WH(popMaIieit, opranu3aiu JIOTHISCKUX cBsizeil. HasHaueHue u
0003HaYeHME BXOJOB U BBIXOJIOB TPUITEPOB. MeToAMKa ONpeeIeH S COCTOSHHS
TpurrepoB. OCHOBHBIE TAPAMETPHI.

[TocTpoenue TpUrrepoB Ha OCHOBE JIOTUUYECKUX 3JIEMEHTOB MHTETPATIbHON CXEMOTEXHUKU
METOI0M cHHTe3a. OCHOBHBIE IOHATHS O CTATUYECKOM U JMHAMUYECKOM YIPaBICHUHU
tpurrepom. [IpuHIMT QyHKINOHHPOBAHUS aCHHXPOHHOTO RS-TpHrTepa (6rcradmibHas
srueiika maMsTH ) Ha ocHoBe Jorudeckux daemenToB M-HE u UJIN-HE B unTerpansHoit
CXEMOTEXHUKE C MPSIMBIMH HHBEPCHBIMU Bxoamu. [locTpoenne QyHKIIMOHAIBHOM CXeMBbl
U Tiporiecc (GyHKIIMOHUPOBAHUSI OJTHOCTYIIEHYATOTO U ABYXCTynmeH49aroro RS-tpurrepa.
OcobeHHOCTH TOCTPOEHUS U PabOThl (DyHKIIMOHATBHBIX CXEM CUETHBIX TPUITEPOB.
[TocTpoenue HyHKIMOHATBHBIX CXeM W MPUHLUI pabOTHl TpUrTepoB T-Tuma, D-tumna.
[Toctpoenune ynuBepcanpHoTo JK-TpHrTrepa Ha ocHOBE RS-Tpurrepa ¢ ycrpaHeHHueEM
COCTOSIHUS HEOIPEJICIEHHOCTHU. Y CJIOBHS IIOCTPOCHUSI U pabOThl CHHXPOHHBIX TPUITEPOB.
Tabnuua nepexo1oB Tpurrepa (Tadnuiia UCTUHHOCTH ) M 3aKOH (DyHKIIMOHMPOBAHUS
TpUITEpa (XapakTepuCTHUYECKOEe YpaBHEHHE TPUTTEPA).

Hexotopbie 0co0eHHOCTH (PYyHKIMOHAIBHBIX CXeM TPUITEPOB: pacllipeHHe
uHpopmanmorHbIx Bxo10B 110 U (MJIN), co3naHue BXOJ0B aCHHXPOHHOM YCTaHOBKH
(cbpoca) B Hynesoe (0) unu equHUyHOE (1) COCTOsIHIE TPUTTEPOB U UX OIOKUPOBKA,
CO3JaHKE JIOTTOJIHUTEIBHBIX BX0JIOB paspemeHus. [loctpoenue u pabora cxeM B3aWMHOTO
npeodpazoBanus TpurrepoB: RS—T; D —»T; RST— D; RST— JK; JK — RS; JIK—T;
JK—D. YcnoBHoe rpadguueckoe 0603Haue€HUE TPUTTEPOB

B ToM uncie, 1abopaTOpHbIX PadoT 2

JlabopaTtopuasi padora Ne 1. VccnenoBanue paboThl HHTErPAbHBIX TPUITEPOB HA 2

JIOTUYECKUX DIIEMEHTAX»
Tema 3.2. LHud posrbie Conepxanue yueOHOro MaTe puaJia 4 OK1, OK2,I1IK1.1.
CYETYMKHU UMITYJIHCOB OOume cBeneHUs 0 cueTYnKax. HazHaueHHe U TUITHI CYETUNKOB U MIEPECYCTHRIX 2

ycrpoiictB. Kiaccudukanust 1 mapamerpsl cueTdnkoB. [IpuHIMN GyHKITMOHHPOBAHUS
CYETYMKOB. MakcuManbHbIN (M30bITOUHBIN) M 3(hEeKTUBHBIN KOA(PPUILIUEHTHI cueTa
cuerunka. [lepenosnenue cueTunka

[TpuHLMIIBI TOCTPOEHUS U PA0OTHI CYETYMKOB Ha CJIOKEHUE U BBIUUTAHHE C
MOCJIeI0BATEIbHBIM, TapaJJIeIbHBIM, CKBO3HBIM M IPYHNIIOBBIM IIepeHocoM. Tabnuna
MEePEX0/I0B CUETYMKOB (TaOJIHIIa MCTUHHOCTH, TA0JIHMIIa COCTOSIHUMN ) U 3aKOH
(GYHKIIMOHUPOBAHUS CUETUMKA (XapaKTepUCTUUYECKOe ypaBHEHHE). Pa3psaiHoCTh 1
KO3(ULIMEHT IepecyeTa CUeTUNKOB, BECOBOE COOTHOLICHHE pa3psi0B. BBoI 1 BBIBOJ
nHpopMaIMY B cueTYrKax (ITociIeJoBaTeNbHbIN 1 napajienbHblil). CHHXpOHHBIE U




ACUHXpOHHBIE cdeTUynKU. CYETUHK C U3MEHSEMBIM HallpaBJICHUEM cUeTa (PEBEPCUBHBIN
cyeTunk). CaMOOCTaHABINBAIOIIMAICS CUETUUK. JIeKaIHBINA TIBOMYHO-IECATUIHBII
cuetynk. [locTpoeHure u mpUHIUT pabOThI CYUETIUKOB C TEPEMEHHBIM KOd(QPHIIMEeHTOM
nepecyera. KosblieBbie CHETUUKH.

IlocTpoeHne cyMMHUPYIOIIETO JBOMYHOI'O CYETUHMKA METOJIOM CHHTEe3a. BapuaHThl
rpaduyeckoro u3o00pakeHust QyHKIIHOHAIBHBIX CXeM CUETUMKOB (BEPTUKAIBHOE U
TOPU30HTATIBLHOE). YCIOBHOE rpaduyeckoe o0o3HadeHHe cueTynkoB. KackanHoe
COEIMHEHHE CUCTYUKOB (MHOTOpa3psiAHble CUeTYNKH ). CXeMbI IeIUTeNsl YaCTOTHI
UMITYJTBCHOM MOCTIEeI0OBATEIEHOCTH Ha OCHOBE IBOUYHBIX CUETYUKOB (Ha3HAYCHHUE,
TIPUHITUATI TOCTPOCHHUS U paboTa JeUTeNIeH C pa3TuuHbIMUA KOd(PPUITEHTaMU JCTICHHS)

B Tom uncie, 1abopaTopHbix padoT

JlabopaTtopuasi padora Ne 2. VccnenoBanue (yHKIIMOHATBHBIX CXeM CUCTUHKOB.

Tema 3.3. Perucrpsl

Conep:xanue y4eOHOIo MaTepuaJia

O6ume cBenenus o peructpax. Haznauenue u THbI peructpoB. Kiaccudukanms
peructpos. [IpuHIMT OCTpOEHNUS M pabOTHI MTOCIEI0BATENBHBIX, NAPAIICIbHBIX,
MOCJIeI0BATEIbHO-TapaJUIEIbHbIX M MapaJlIeIbHO-10CIEA0BATENbHBIX PETHCTPOB MPU
BBOJIC U BBIBOJIe MH(popMaruu. OcobeHHOCTH Mmapada3Horo MmapauieIbHOTO PErucTpa.
Kosb1ieBbie perucTpsl, X Ha3Ha4EHUE, 0COOCHHOCTH IIOCTPOCHUS M TMHAMHUKA PaOOTHI.
Peructpsl ¢ BBICOKUM UMITEJAHCOM, IPUMEHEHHUE UX B BBIYUCIINTEIbHBIX KOMILJIEKCAX.
PeBepcuBHBII perucTp, Ha3HAUYEHUE, TPUHITUI TOCTPOSHUS 1 0COOEHHOCTH IMTPUM €HEHUS.
CrBuraronme perucTpsl ¢ LEMsIMU IpueMa JBOUYHOM HH(GOPMAIIMH B TOCJIEA0BATEIIEHOM
KOJIe ¥ BbIJIaYX — B TIApaJICIbHOM KoJie M1 Ha000poT. CBUTaroIme perucTphl Kak
npeobpazoBarenu koa0B. bydepHbie perucTpsl.

BapuanTs! rpadguueckoro n3odpaskeHust PyHKIMOHAIBHBIX CXEM PETHCTPOB
(BepTHKaJIbHOE M TOPU30HTAIBHOE). YCIIoBHOE Tpaduueckoe 0003HaAUECHUE PETUCTPOB.
Peanm3anust cxeM perucTpoB Ha TPHUITEpax pa3IMYHbIX THIIOB

RO1N N

B ToM uncie, 1abopaTOpHBLIX PadoT

JlabopaTtopuas padora Ne 3. VccnenoBanue (yHKIMOHATBHBIX CXEM PETHCTPOB

CamocrosiTesibHasi padota VccnenoBanne QyHKIIMOHAIBHBIX CXeM PETHMCTPOB

NIN[N

OKl1, OK2,IIK1.1.

Pa3nea 4. KomOuHaumonnbie nug poBbie yCTpoiicTBa

Tema 4.1. llludg patopsl
U feum paTopsl

Conepxanue ydueOHOro MaTe puaJia

o

Hasnauenue numgparopoB U Aemm@paTopoB KaK 3JIEMEHTOB IpeoOpa3oBaHUs YHCIOBOU
nHpopmanuu. [IpuHiun noctpoenus u padboTsl mmdpaTopoB u AemmbparopoB. Tabauia
HCTHHHOCTH TpoIiecca GyHKIMOHUPOBaHUA M pparopa u aenmdparopa. MaTpudHele,
JMHEIHBIC U TPsAMOYroJibHbIe nenmdparopbl. EMkocTs mmdpaTopoB u nenmm@paTopos.

N

OKl1, OK2,IIK1.1.
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®dopmatsl BXOAHOTO KOJIa: IBOMYHBIN U TBOMYHO-IECATHYHBINA. MHOrOCTyIIeHYaThIe
nemm@paroprl.  YCI0BHOE rpadudeckoe o0o3HaueHre I (paTopoB U Aemm(paTopoB.
Ananu3 cxeM mm@paropoB u geumdparopos B 6asucax WIN, N-HE, NJIM-HE

B ToM uncie, 1abopaTOpHbIX PadoT

JladopaTopuasi padora Ne 4. VccienoBanue GyHKIIMOHATIBHBIX CXeM I (paTopoB U
JenmdpaTopoB»

Tema 4.2.
IIpeoOpa3oBaTtein Koa0B

Conepxanue yaeOHOro MaTe puaJia

o

Haznauenue npeoOpazoBareneii konoB. [IpuHIIMT HOCTpoeHUs 1 pabOTHI TpeoOpazoBaTes
JABOUYHOTI'O ITOBUIIMOHHOTO YK CJia B CIICHHUAJIBHBIC IBONYHBIC MAIIIMHHBIC KOJAbI 1
MAalMHHBIX KOJJOB OJHOTO BUJA B IPYroH, mpeoOpazoBarTels TBOMYHO-IECITHIHOTO KO
B JIBOMYHO-ICCSTUYHBII KOJI JPYroro BHja, mpeodpazoBarelis KOJIOB JUisi U(POBO
KOMpPOBKU. OCOOCHHOCTH MOCTPOCHHSI CXEM TIPHU MEPEX0Jie M3 KOJAOB OJTHOM CHCTEMBI
CUMCIICHUS B Ipyryro. Ta0Onuiia MCTHHHOCTH Ipoliecca GyHKIIMOHUPOBAHUS
npeoOpa3oBarTesi KOJIOB.

YcnoBHOe Tpaduueckoe 0003HaUYeHUE TIpeoOpa3oBaTeleii KOJA0B. AHAIN3 CXeM
npeoOpasoBareneii koaoB B 6azucax WMJIN, U-HE, NWJIN-HE

N

B TOoM 4yHcie, npakTHYeCKUX 3aHATHIA

HpaKanecxoe 3aHsaTHe Ne 6. Jlornueckoe MPOCKTUPOBAHUEC CUCTHLIX CXCM.

OKl1, OK2,IIK1.1.

Tema 4.3.
MyJabTHILIEKCOPbI H
AEMYJIbTHILIE KCOPbI

Copep:xkanue yueOHOro MmaTepuasia

HazHaueHne MyJIbTUINIEKCOPOB U IEMYJIBTUILIEKCOPOB KAK 3JIEMEHTOB YCTPOUCTB
nepeaadn u npueMa nHbopMarui. MymbTUILIEKCOPHI KaK ITU(PPOBBIE MHOTOITIO3UITMOHHBIE
MepEeKTI0YaTeNIu-KOMMYTATOPhI. JleMyIbTHIIIIEKCOPHI KaK CEIEeKTOPhI-pacpeeuTenu
BXOJHOTO CUTHAJIA, PACUIMPUTENN KaHAJIOB.

[TpuHnun noctpoeHus U GyHKIMOHUPOBAHUS MYIBTHILIIEKCOPOB U AEMYIbTUILIIEKCOPOB.
Oco0eHHOCTH UCTIOIB30BAHU S MYIBTUTLIIEKCOPOB IS Tepeaadn MH(OpMAaLU U3 MHOTHUX
KaHAJIOB B OJIMH B MTOCIIEIOBATEILHOM KOJIe ¥ TTPpeoOpa3oBaHus MapauIeIbHOTO KO/Ia B
MOCJIeI0BATENbHBINA. MyITBTHILIEKCOPHOE U JEMYIBTHIIIIEKCOPHOE JIepeBo. Tabmmia
MCTUHHOCTH Ipoliecca PyHKIMOHUPOBAHMS MYJIBTHUILIEKCOPOB U IEMYJIbTUIIIICKCOPOB.
IIpuMeHeHne MyIIbTUIIIIEKCOPOB U JEMYIBTHIIIIEKCOPOB KaK KOMMYTaTOPOB KaHAJIOB.
[ToHsiTHe 0 ceneKTopax-MyJIbTUILIEKCOpaxX. YCIOBHOE rpaduueckoe 0003HaYCHUE MYIIBTH -
IIJIEKCOPOB U JIEMYJIBTUIIIIEKCOPOB

= O NN

B Tom 4ucie, 1a00paTOpHBIX padoT

N

JlaGopaTopnasi padora Ne 5. VccnenoBanue (QyHKIIMOHAIBHBIX CXeM MYJIBTUIIIICKCOPOB
U IEMYJIBTHILIIEKCOPOB.

OK1, OK2,1IK1.1.
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CamocrosiTesibHas padota VccinenoBanue QyHKIMOHAIBHBIX CXeM MYJIBTUILIICKCOPOB U
JEMYJIBTUIIIIEKCOPOB

Tema 4.4.

Copep:xkanue y4eOHOro marepuajia

KOMﬁI/IHaIII/IOHHLIe
ABOUYIHBIC CYMMATOPLI

Hasnauenwne n knaccudukamnysi KOMOMHAMOHHBIX cyMMaTopoB. [locTpoenne MeTonom
CHHTE3a U YCIOBUS (DyHKIMOHUPOBAHMS OJJHOPA3PSIAHOTO KOMOMHAIIMOHHOTO
nosrycymMMmaTopa. Tabiauia HCTUHHHOCTH Iporiecca (QGyHKIIMOHMPOBAHU S KOMOMHALIMOHHOTO
cymmaropa. [locrpoenue n paboTa MOITHOTO OTHOPA3PSTHOTO KOMOMHAITIOHHOTO
cyMmaropa.

MHoropaspsigHble CyMMaTOpbl MOCIEI0BATEIBHOTO U MApaJUIEIbHOTO JEHCTBHS C
3aIIOMIHAaHHEM IIEPEHOCa, TOCIIEJ0BATEIBHBIM CKBO3HBIM ITEPEHOCOM, ITAPaUICIIBHBIM U
IPYNIOBBIM NepeHocoM. CrocoOb! MOBBIIEH NS OBICTPOACHCTBHS MapaJlIeIbHbIX
cymMMaTopoB. HakaruimBaronme TBOMYHBIE CyMMATOPHI. JleCATHYHBIE CyMMATOPHI.
Kackangnoe coenmHeHre cyMMaTopoB. Y ciIoBHOE rpaduyeckoe 0003HaYeHNE CyMMaTOpOB.
Ananu3 QyHKIIMOHAIBHBIX CXeM CyMMAaTOpOB

B Tom yucie, 1a00paTOpHBIX padoT

JlaGopaTopnasi padora Ne 6. VccinenoBanue QyHKIIMOHAIBHBIX CXEM CYyMMaTOpPOB.

CamocrosiTesibHasi padota VccnenoBanue QyHKIIMOHATBHBIX CXeM CyMMAaTOpOB

Tema 4.5. Lindposbie

Copep:kanue y4eOHOro MmaTepuajia

KOMIIAPaTopbI

Hasznauenue u kaccudukainus nudpoBbIX KOMIIApAaTOPOB — cXeM cpaBHeHUs. OCHOBHbBIE
omnepaluy Nopa3psIHOr0 CPaBHEHUS JBYX CPABHUBAEMBIX JBOMYHBIX YHCENl HA OCHOBE
anreOpsl JIoruku. [[puHIIMIIBI paBEHCTBA U HEPABEHCTBA ABOMYHBIX uncen. [IpuHuun
MOCTPOCHUS U TIpoliecc (PyHKIIMOHUPOBAHUS OJHOpa3psiIHOTo KoMiapaTopa. [loctpoenue
1 paboTa MHOTOpA3PSAIHOTO KoMItapaTopa. Tabymia HCTHHHOCTH (ByHKITHOHUPOBAHUS
kommapaTopa. CriocoObl HapalBaHUs Pa3pAAHOCTH KoMmIapaTopoB. KackajHbie cXeMbl
KOMITapaTOpOB. Y CIOBHOE rpaduyeckoe 0003HAUYEHHUE KOMIIAPaTOpOB

NN DN NN

OKl1, OK2,IIK1.1.

OKl1, OK2,IIK1.1.

Pasnea S. Hud posbie 3amo

MHUHAIOIME YCTPOiicTBa

Tema 5.1.

Copep:xkanue y4eOHOro matepuajia

[

Knaccupuxanus u
napaMe Tpbl
3aM0MHUHAKOIMX
YCTPOiiCcTB

OO0mas xapakTepUCTHKA ¥ Ha3HAYEHUE [U(POBBIX 3aIIOMHHAIONIMX YCTPOWCTB.
Knaccudukanus u napamerps! U (POBBIX 3aIOMUHAIOIMX YCTPOHUCTB 1O (PU3UUECKUM
MPUHITUIIAM PaOOTHI, IO TEXHOJIOTHH M3TOTOBIICHUS, CIIOCO0Y M300paKeHHSI YHCETI,
CIoco0y 3arroMUHaHuUs HHPOPMAIINH, 10 KPATHOCTH CYMTHIBAHMS. MeTo/IbI pa3MeIieHust
uHdopmaruu (axpecHas u 6e3anapecnas). Mepapxus (CTpyKTypa) 3allOMUHAIOIIX
yerpoiict (O3Y, 13V, TIII3Y). OcHOBHBIC XapaKTEPUCTHUKHA 3aIIOMHHAIOIMX YCTPOUCTB:
eMKOCTb, OBICTPOICHCTBHE, HA/IS)KHOCTh M SKOHOMUYHOCTS. [ToHsTHE O

cBepxornepaTuBHOM 3anmoMuHamoImmeM ycrpoiictse (CO3Y). Opranuzanus 6e3aipecHON U

OK1, OK2,IIK1.1.
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BUPTYaJIbHON NaMATH (MarasuHHasl, CTEKOBas, aCCOL[MATHBHAs1, HEIIOCPECTBEHHAS U
NPSMOM ajpecarui)

Tema 5.2. OnepaTuBHbIe
3alI0MHHAIOLIIE
ycTpoiicTBa

Copep:xkanue y4eOHOro matepuajia

Hasznauenue, MpuHIHT MOCTPOCHUS U PEXKUMBI pa0OTHI OMlePaTHBHO-3aIOMHHAIOIIETO
yerpoiictBa (O3Y) — 3anmuch, XpaHeHHE U YTeHUE HH(OPMAITUH B dJIEMEHTaX MaMsATH
O3Y. Opranuzanus namsatu B O3VY. [loctpoeHne cxem 3allOMUHAIOLMX 3JIEMEHTOB
nuHamuueckux u cratudeckux O3Y. Ctpykrypa matpun HakonuTeneil napopmannu O3Y.
CxeMbl omnepaTUBHBIX 3aIOMUHAIONMX YCTporcTB Ha ocHOBe TTJI-ctpykryper u MJIII-
CTPYKTYpPHI C OJHOKOOPAMHATHOM U JBYXKOOPIMHATHON BBIOOpKOH. Ctatnueckue O3Y
(perucTpoBbIe, MaTpUYHBIE, (ailIoBbIe, TOpa3psaAHble, OaliToBbIe). [Junamudeckine O3Y.
Cxemorexanka O3Y Ha 0TE€UYECTBEHHBIX MUKPOCXEMax. YCIOBHOE rpaduyeckoe
0003HaYEHHE OMEePAaTUBHO-3aIOMHUHAIOIIETO YCTPOICTBA

OK1, OK2,IIK1.1.

Tema 5.3. IlocTosiHHBIE
3aIIOMHUHAIOIIE
yCTpoiicTBA

Conep:xkanue yueOHOro MmaTepuajia

Ha3nauenue u knaccuukanusi MOCTOSHHBIX 3alOMUHAaONMX ycTpoiicTts (I13VY).
DneMeHTHas 6a3a U OpraHU3alUs IOCTOSHHBIX 3aIIOMUHAIONMX YCTpoicTB. [locTosHHbBIE
3allOMHHAIONME YCTPOICTBA MACOYHOI'O THIIA U IPOIPAMMHUPYEMBIE ITOJIB30BATEIIEM.
IToctpoenue I13Y paznuunbix BunoB. [IpuHiiun nporpammupoBanus noas3zosateneM 113y
(9TIEKTPUYECKUM CUTHAJIOM B MacKupoBaHueM). OCOOEHHOCTH MTOCTPOSHUSI
nepernporpaMMUpPYEMbIX MOCTOSHHBIX 3anioMuHaonmx ycrpoiicts (IMTI3Y). Cxema III3Y
C MHOTOKPATHBIM 3JIEKTpUUYECKUM mepenporpammupoBanuem. [III3Y ¢
yIbTPa(HUONIETOBBIM CTUPAHUEM U HIIEKTPUUYECKON 3aMHUChIO. Y CIOBHOE Ipaduieckoe
0003HaYEHHE NMOCTOSHHBIX 3aIIOMUHAIOIIMX YCTPOICTB

OK1, OK2,IIK1.1.

Pa3neu 6. Anasoro-umgposbie u nu@ po-aHaaorosbie npeodpazoparesu MHGp OpMaALHU

Tema 6.1. Ling po-
aHAJIOrOBbIE

npeodpazoBartesu (LLAIT)
KO/Ia B HANPsSI2Ke HUe

Copep:xkanue y4eOHOro Mmatepuajia

w

HasnaveHne u 0OCHOBHBIE TapaMeTphl U (PPO-aHATOTOBBIX TIpeodpazoBareneii (LIATL).
Mertozpl mpeoOpa3oBaHus KOa B aHATIOTOBBIN curHail. OCHOBHBIE CXEMHBIE PEIICHUS
nocTpoeHus U (ppo-aHanoroBsix npeodpazonateneii: HAII ¢ npenuznoHHbIMU
PE3UCTOPHBIMU MaTpullaMu U 6e3marpuunbie. [locTpoenne u mpuHIUI pabOThI CXEMBbI
LIAIT ¢ npeuu3unoHHbIMU pe3ucTopHbiMu MaTpuiiamu (LIAIT ¢ BecoBbIMU IBOUYHO-
B3BEIICHHBIMH COTIPOTHBIICHUSIMH ) K HA OCHOBE MaTpulibl R-2R ¢ cyMmMupoBaHueM TOKOB.
CXeMOTeXHUYeCKHEe MPUHIINITH IH(PPO-aHATOTOBBIX TPeoOpa3oBaTeieii U UX MOCTPOCHHE
HAa 3JIEKTPOHHBIX KII0YaxX. YCIOBHOE rpadguueckoe 0003HaYeHHE LU (PPO-aHATIOTOBBIX
npeoOpaszoBaresneit

B Tom 4ucie, 1a60paTOpHBIX padoT

N

JlaGopaTtopuas padora Ne 7. VccnenoBanue QyHKIIMOHATBHBIX CXeM I (PO-aHATIOTOBBIX

OK1, OK2,IIK1.1.
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npeoOpazoBareneii»

Tema 6.2. AHajioro-
nu¢pposeIe

npeodpaszoBatesu (AL

HHp opMauuu

Copep:xkanue yueOHOro MaTepuajia

Ha3naueHue u OCHOBHBIE TapaMeTphl aHAIOTO-1IU(POBLIX MpeodpazoBareneit (ALIT).
[Mpunuun ananoro-mudpoBoro npeodpazopanus nHpopmaruu. [lonstue o
JMCKPETH3alNH, KBAHTOBAaHUH U KOAWPOBAHUH HEIPEPHIBHBIX CUTHAJIOB. MeTObI
peoOpa3oBaHUsI aHATOTOBOTO CUTHAJA B KOA. [IpUHIIMI MOCTPOEHU S aHATOTO- 1T (PPOBBIX
npeoOpa3oBaTesieil CHTHAIOB IO METOJaM CTYIIEHYaToOro U MOCIEA0BATEIBHOTO
NpUOIIMKEHNU S OTIOPHOTO HANPSDKEHUSI U C TTapajIeIIbHBIM ITPE0Opa30BaHUEM.
[TpeoGpazoBarens yria nmoBopota B ABonuHsbIi koA. [locnenoBatensusie AL ¢
eIMHUYHBIM 1 C IBOMYHO-B3BEIICHHBIM TPHOIMKEHHEM. Y CIIOBHOE TpaduiecKoe
0003HaYeHME aHAIOrO-1IIN(POBLIX TpeodpazoBareen

B ToM uncie, 1abopaTOpHBLIX PadoT

JlaGopaTopnasi padora Ne 8. MccinenoBanue QyHKIIMOHAIBHBIX CXeM aHaJoro-1u@possie
npeoOpaszoBaresei

CamocrosiTesibHasi padora lccienoBanue GyHKIMOHATBHBIX CXeM aHAJIOTO-IIH(POBBIC
npeoOpaszoBareseit

OK1, OK2,IIK1.1.

Pa3nes 7. Muxkponpoueccopbl 1 MUKPOIIPOLIe CCOPHbIE YCTPOiicTBA

Tema 7.1. Oo1me
CBeJeHH 0
MMKPOTIPOIIE CCOPax |

Copep:xkanue y4eOHOro matepuajia

OcHOBHBIE OIpeIeIeHHs ¥ TOHATUS O MUKPOIIPOIleccopax Kak mpuMepax mudpoBoro
aBToMata. HasHauenwue, kiaccuukamnus 1 TUIIOBasi CTPYKTypa MHUKpormpoiieccopa. /[Ba

OKl1, OK2,IIK1.1.

MHKPONpoO1e CCOPHBIX ITOJX0J1a K MTOCTPOEHMIO POLIECCOPOB: IPUHIUIIBI CXeMHOM JIOTUKU U IIPOrpaMMHUPYEMOI
cucremax aoruku. CriocoObl OpraHM3aluy yIpaBICHHS BEIYUCIUTEIBHBIM IIPOLIECCOM.

Kiaccuguxanus MUKpOIIpOLIECCOPHBIX CpeACTB. [IoKoIeHN MUKPOTIPOLIECCOPOB.

OO6nacTu MpUMEHEHUSI MUKPOIIpoIieccopoB M MUKpODBM. Ponib MukpormporieccopHoi

TEXHUKH TIPH CO3JJaHUH CHCTEM 00paboTku naHHBIX. [lepcrieKTUBEI pa3BUTHS U

M CII0JIb30BAHM I MUKPOIIPOLIECCOPHBIX CPEJICTB

CamocrosiTesibHasi pabGoTa O630p OHOKPUCTATBHBIX MUKPOKOHTPOJIEPOB OK1, OK2,IIK1.1.
Tema 7.2. Copep:xkanue yueOHOro MmaTepuajia OK1, OK2,TIK1.1.
MuxkpornpoueccopHble OnHOKpHUCTaNbHBIE MUKpOIpolieccopbl. CTPYKTypHasi cXeMa U apXUTEKTYpHOE
yCcTpoiicTBa IIOCTPOEHME OJTHOKPUCTAIBHOIO MUKponpoueccopa. CocTtaB, Ha3HAUEHUE U TPUHIUTIBI

B3aMMOCBSI3M OCHOBHBIX OJIOKOB B CTPYKTYPHOH cxeMe MHKporipoieccopa. HasHauenue
OCHOBHBIX CUTHAJIOB U BBIBOJIOB. B3anMopelicTBue yCTpOIlCTB MUKPOIIpOIIeccCOpa IpH
BBINOJIHEHU U KOMaH 1 yripaBieHus. Komanasl Mmukpormnporeccopa. OcodeHHoCTH
peanu3ay KOMaH/ iepeaadn ynpasieHus. OpraHu3aiis HamMsITd MUKPOIIPOIIECCOPOB.
ManmHHbIe TaKThl ¥ UK (BpeMEHHas fuarpamma nukioB). Madopmanus cocTosHusI.
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3amyck mukpomporieccopa. CocTosSHUS 3aXBarta, pephIBaHms, ocTaHOBa. [loHsATHE O
MPOrpaMMHOM 00€CIICUCHU N

IIpoMeskyTOoOUHast aTTEeCTALNSA - IK3aMEH 12
CamocrosiTe1bHAsA padoTa 15
Bcero 83

J1ns XapaKTepUCTHKN YPOBHS OCBOEHUS YIeOHOTO MaTepHaja UCIIOIB3YIOTCS CIIEAyIoIme 0003HAUCHUS:
1. -o3HaKOMUTENBHBIN (y3HaBaHUE paHEe N3yYeHHbBIX 00bEKTOB, CBOWUCTB);
2. - peNpOAYKTUBHBIHN (BBIITOJHEHUE IESITEBHOCTH 110 00pasIy, HHCTPYKIIUU WIIH T10]] PYKOBOJICTBOM)

3.- HpOHYKTHBHLIﬁ (HJ'IaHI/IpOBaHI/IC 1 CaMOCTOATCIIbHOC BBIITOJTHCHUC ACATCIIbBHOCTH, PCHICHHUC Hp06HeMHBIX saﬂaq)
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3. YCJIOBUS PEAJIMBAILIAA TTPOTPAMMBI YYEBHOM JUCIHUATIIAHBI
3.1 TpeOoBanus K MHUHMMAIBHOMY MATePHAIBHO-TEXHUYECKOMY

o0ecre4eHn o
Yyebnas nuctuimHa peamsyercs B Jaboparopun «IludpoBas cxeMoTeXHUKaY .
OO6opynoBaHue yueOHOTO KaOMHETA:

Pabouune mecTa o koanuecTBy oOydaromuxcs (CToJ, CTyi);

O60pynoBaHHOE pabouee MECTO MPEToJaBaTeNs;

Mertonnueckoe oOecrieueHre JUCIUTUINHBL

Pa3zmarounslii MaTepuai AJist CTYCHTOB I10 TUCIIUTUIHE,

Harnsinueie nocoOwust.

[Inakarsr;

CTEHABl JJIsl BBITIOJHEHWS J1a0OpaTOpHBIX paboOT: CTEHA TuIla
OUCOCHP.001 PO (1068);

creng turra OMOBDUCP.001 PD (1097); 17J1-03.

H3meputenbHbie TPUOOPHI:

OJTHOJTY4€BbIE 3JICKTPOHHBIE OCHMILIOrpadbl U MYJIbTUMETPHL

["'eneparop rapMOHUYECKUX KOJICOAHNH;

KoMITIeKT MOHTaXHBIX HHCTPYMEHTOB (HA0Op OTBEPTOK, TIOCKOTYOIIHI,
OOKOpE3bl, TMasJbHUK C TPUHAMAJICKHOCTAMMU JJIsl TANKW, M[UHIETHI,
U3MEPUTENbHBIE LIYIIbI);

HAaOOpHl DJIEMEHTOB U OWIOJSIPHBIE U TOJIEBBIE TPaH3UCTOPBI,
TUPHUCTOPBI, KOMIIOHEHTOB:  TIOJYIMPOBOIHUKOBBIX  MNPHOOPOB  (AHOMIHI,
ONTOMAaPHI, IIUPPOBbIE U AHAJIOTOBbIE MUKPOCXEMBI), PE3UCTOPHI (MOCTOSIHHBIE
U TEePEeMEHHBbIC),  KOHJIEHCATOPhl  (IMOCTOSIHHBIE W TIEPEMEHHBIE),
MajiorabapuTHBIS JIPOCCEIIH, MajorabapuTHBIC TpaHchopMaTopbl
(MMITyJIbCHBIE, COTIIACYIOIINE, TOBHIIIAIONINE, TOHIKAIONINE) U 1.

JIOKaJbHas CeTh ¢ BBIX010M B Internet;

JMLIEH3MOHHAs onepanonHas cucteMa Windows 7;

muieH3uoHHas porpamma Microsoft Office 2013;

JMLIEH3NOHHAs aHTUBHPYCHas porpamma Dr Web;

Texuuueckue cpencTBa 00ydeHUS:

KOMITBIOTEPHI IO KOJIMYECTBY 00YUarOIINXCSI

nepudepuiiHbpie ycTpocTBa (CKaHep, IPUHTED);

MYJIbTUMEIUNHBIN IPOEKTOD;

NP COHAITBHBIN KOMIIBIOTED, METALIOIIIACTUKOBAS TOCKA.

3.2. UupopmanmoHHOe 00ecneYeHHe peaTu3aluu MPporpaMmMbl

Jlns  peanm3anmuu  IporpaMMbl  OMOIHMOTEUHBIH  (OHI  0Opa3oBaTCILHOM
OpraHu3allid HMMEET TICYaTHbIC W/WIM  DIIGKTPOHHBIE 00pa3oBaTCIIbHBIE M
UHGOPMAITMOHHBIC PECYPCHI, UCIOJIb3yeMble B 00pa30BaTeIbHOM IPOIIECCE.
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IlepeyeHb pexkOMeHAYeMbIX Y4eOHbIX HM3IAHUH, JOMOJHUTEILHOMI
Jurepartypsl UHTepHeT-pecypcoB, 0a3bl JAHHBIX 0U0JIM0TEYHOr 0 PoHaA:

3.2.1.0cHOBHBIC HCTOYHUKU:

OcHoBHas1 IMTEpPATYypa
1. ®ponoB B.A. Iludporas cxemorexuuka: Yacte 1.0OcHOBBI 1HGPOBOIA
cXeMOTeXHUKH: yueOHUK: B 4 4. — M.: ®I'BY IO «Y4eOHO-METOIUIECKHUM TIEHTD

1o 00pa30BaHUIO Ha KENE3HO0POKHOM TpaHcmopte», 2020.- 292¢. ISBN 978-5-
907206-18-2 — TekcT: 2NMeKTPOHHBIN // DNEKTpOHHO-O0MOMoTeuHast cuctema YMI]
XAT [caiit].—URL: http://umczdt.ru/books/41/242200. — Pexum moctyma: Db
«YMLI XK T», no maposiro

2. ®pono B.A. IludpoBas cxemorexnuka. Yacte 2.IlpencraBneHue
uHpopManuu B IU(POBBIX yCTPOWCTBax : ydeOHWK: B 4 4. — M.: ®I'BY JIIO
«Y4eOHO-METOUYECKUN  ILIEHTp MO  O0Opa30BaHMI0O HA  KEJIE3HOAOPOKHOM
tpancropte», 2020. -400c. ISBN 978-5-907206-19-9— TekcT: »1IeKTpOHHBIA //
DJIEKTPOHHO-OMOIMOTEUHAS cUcTeMa YMI AKAT [caiiT].—URL:
http://lumczdt.ru/books/41/242201/. — Pexum nmoctyma: Db «YMIL X/T», mo
napoJIto

3. ®ponoB B.A. IludpoBas cxemorexHuka. Yacte 3. Apudmerndecko-
JOTUYECKHE OCHOBBI ITU(PPOBOM CXEMOTEXHUKHU: yueOHUK: B 4 u. — M.: ®I'BY IO
«Y4e0HO METOIMIEeCKUM TIEHTP 10 00pa30BaHMIO Ha JKEIe3HOJJOPOKHOM TPAHCIIOPTEY,
2020.- 600c. ISBN978-5-907206-20-5 — TeKcT: 27eKTpOHHBIHN // DJIEKTPOHHO-
OubMoTEeUHAS cucTema YMI] KIAT [caiiT].—URL.:
http://umczdt.ru/books/41/242202. — Pexum noctyna: OB «YMIL XIT», no
nap OJIro

4. ®ponos B.A. Iludposas cxemorexnuka. Yacts 4. Iludposbie yctpoiicTBa
00paboTku uHpopMmaiuu: y4deOHuk: B 4 u. — M.: ®I'BY [IIO «YuebOHo-
METOJMYECKUN LEHTP MO 00pa3OBaHUIO Ha JKEIE3HOJOPOKHOM TpaHcmoptey, 2020. -

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

OubMoTeuHAS cucTema YMI] KAT [caiiT].—URL:
http://umczdt.ru/books/41/242204. — Pexum goctyna: 2B «YMIL XIT», no
apoJII0

JonosHuTeIbHAA IUTEPATYypPa

1. MacnoB, A.A. Ilpaktukym no mHU(PPOBOIl CXEMOTEXHHKE B Mporpamme
Electronics Workbench 5.12 : npaktuxym / A. A. Macnos. — Mocksa : YMI] X/T,
2023. — 148 c. — 978-5-907479-64-7. — Texkct : snekrpounsd // YMI XT :
anekTponHas owommoreka. — URL: https://umczdt.ru/books/1194/280425/— Pexum
noctyna: b « YMIL XKXT», no mapoio
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4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMS YYEBHON JUCIHUILIAHBI

Kontpoms u oIleHKa pe3yiabTaTOB OCBOCHHUS YYCOHOW  JUCIIUTIIMHBI

OCYIIECTBIJIIETCA MPENOJABATENEM B MPOLECCE MPOBEACHUS ayJUTOPHBIX 3aHSATHM.
Tekyluil KOHTPOJIb: BBINOJHEHB! Ha IOJIOKUTEIbHYIO OLEHKY BCE IMPAKTUUECKHUE
paboThl U JabopaTopHbIe pabOTHI, CAHBI HA TOJOKUTEIbHYIO OLEHKY KOHTPOJIbHBIE
paboThl, BBIMOJHEHBl TEMaTHYECKHE BHEAYJIUTOPHBIE CAMOCTOSTENLHBIE PaOOTHL

HpOMC)KYTOqHaSI arreCTaiy:a IMMPpOBOANUTCA B (l)opMe OK3aMcCHa.

Pe3yabTaThl 00yue Hust

Kputepuu oueHku

MeToabl OLIeHKH

l'[epeqeﬂb 3HaHHﬁ, O0CBaAMBACMbIX B paMKaX IUCHUIIJIUHBI:

- BUJIOB MH(pOPMAITIH U
CIIOCOOOB €€ TPE/ICTaBICHHUS
B DBM.

- AJITOPUTMOB
(GyHKIMOHUPOBAHUS

U (PPOBOI CXEMOTEXHUKH.
OK 01, OK 02, IIK 1.1

- 00yJaroImiics NMepedncisieT
BU/JIbI HTH(GOPMALIMH U CIIOCOOBI €€
npencrasieHusi B 9BM;

- BOCIIPOM3BO/IUT AIITOPUTMBI
(GYHKIMOHUPOBaHUS LUPPOBOIA
CXEMOTEXHUKH.

PA3IMYIHBIC BUJBI OIIPOCA,
peuicHue 3an1a4,
TECTUPOBAHHUC

Hepeqenb 3HaHHﬁ, OCBaMBAaCMbIX B pPAMKaX JUCHUILIMHBI:

- UCTOJIb30BaTh TUIIOBHIE
Cpe/CTBa BBIYUCIHTEIBHON
TEXHUKH U POTPAMMHOTO
o0ecrieyeHusl.

- IPOBOJUTH KOHTPOJIb U
aHaJM3 Iporecca
(GYyHKIIMOHUPOBAHUS

U PPOBHIX
CXEMOTEXHUYECCKUX
YCTPOWCTB 110
(GYHKIIMOHATIBHBIM CXEMaM
OK 01, OK 02, TIK 1.1

- 00yJaroIMiics TEMOHCTPUPYET
MPAKTUYCCKUE HABBIKA
HCITIOJIb30BaHU A TUIIOBBIX CPCICTB
BBIYHUCITUTEILHON TEXHUKH H
IPOTPaMMHOTO 00eCIIeUCHUS;

- QaHAJTM3HUPYET U KOHTPOJIUPYET
nporecc GyHKIHOHUPOBAHUS

U (PPOBBIX CXEMOTEXHHYECKUX
YCTPOMCTB MO (PyHKIIHOHAITBLHBIM
CXeMaM.

JKCIIEPTHOE HAOTIOICHUE U
OIleHKa Ha J1abopaToOpHBIX U
IMPAKTUYCCKUX 3aHATUAX
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S.IEPEYEHDb UCIIOJIb3YEMbIX METOAOB ObYUYEHUA

5.1. TlaccuBHbIE: NeKIMU, Oecelbl, ONPOCHI, CAMOCTOSITENIbHAsT PadoTa, TECThl, METOJ]
WJUTFOCTPALIMA U METOJI IEMOHCTP AL

5.2. AKTUBHBIE U UHTEPAKTUBHBIC: 00pa30BaTeIbHbIC BUIE0(DUIbMBI, HHTEPAKTUBHBIC

HUI'PBI, TBOPYCCKHUC 3aTaHNUA.
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