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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOT'PAMMBI YYUEEHOI
JUCHUIIVINHBI OI1.08 HUP®POBAA CXEMOTEXHUKA

1.1. MecTo AUCHUILIMHBI B CTPYKType OCHOBHOW mNpodeccHOHAIbHOH 00pa3oBaTe/ibHOI
NporpamMmbI:

VYuyeOnas aucuuruimHa «lludpoBas cxemMoTexHUKa»  SBISETCS  0O0SI3aTENBHON  YacThiO
oOmenpogecCuoHAIBHOTO ITUKJIa OCHOBHOW 00pa3oBaTeabHOM nmporpaMMbl B cooTBeTcTBUU ¢ DI'OC CITO
no cnenuanbHocTh 23.02.09 ABTOMaTHMKa W TEJIEMEXaHHKa Ha TpaHCHOpPTe (KEJIe3HOAOPOKHOM
TpaHCIOpTE).

VYyeOnas  gucuuruinHa — «lludpoBas  cxemoTexHuka»  oOecreunBaeT  (GOpMHUpPOBAHUE
MpoeCCHOHANBHBIX W OOIMMX KOMIETeHIMH 1o BceM BugaM nesrenbHoctH PI'OC CIIO mo
crenuanbHOCTH 23.02.09 ABTOMATHKA U TEIEMEXaHHKa Ha TPAHCTIOPTE (KEJIE3HOIOPOKHOM TPAHCIIOPTE).

Ocoboe 3HaueHne JUCUUIUIMHA UMeeT pH popmupoBanuu u pazsutun OK 1 - OK 6, OK 9, TIK 1.1

1.2. Heab v muiaHupyembie pe3yJbTaThl 0CBOCHUS U CIUILIHHbI

B pamkax nporpammbl yueOHON AUCIUITIMHBI 00 yJaIOIUMUCS YCBaUBAIOTCSI YMEHUS U 3HAHUS:

Kon IIK OK Ymenusn 3Hanus

OK 1 - OK 6, | — ucnonb30BaTh TUIIOBBIE CPEACTBA — BUJIBI HHPOPMAITUH U CIIOCOOBI

OK 9, [IK 1.1 | BPIMMCIMTENbHOH TEXHUKHI H IPOTPAMMHOTO ee npexacrasienus B OBM;
obecrieyeHus; — aJIrOpUTMbI PYHKIIMOHUPOBAHUS
— MPOBOJAUTH KOHTPOJIb U aHAJIN3 MPOIecca U (POBOH CXEMOTEXHUKH.

(GyHKIMOHUPOBAHUS HU(POBBIX CXEMO-
TEXHUYECKHUX YCTPOUCTB MO (PYHKIMOHAIBHBIM

cXeMam.
Koas! IInanupyemsie pe3yJibTaTbl 0CBOCHUS AN CHUILINHBI
OK 1 Br16upaTh criocoObl peieHus 3a1a4 IpoecCuOHAIBbHON AESITEIbHOCTH NPUMEHUTENIBHO K
pa3IUYHBIM KOHTEKCTaM
OK 2 Hcnonb30BaTh COBPEMEHHBIE CPE/ICTBA MIOMCKA, aHAJIN3a U UHTEpIIpeTalui HH(pOpMauu 1
WH(OPMAIMOHHBIE TEXHOJOTHH JIs BBITIOJIHEHHS 3a]1a4 TPO(HECCUOHATBFHOMN 1S TEILHOCTH
OK 3. [I1anupoBaTh M pean30BBIBATH COOCTBEHHOE MPOGECCHOHANTBHOE U IMYHOCTHOE Pa3BHUTHE,

IpeINPUHIMATENBCKYIO IEATEIbHOCTD B MPo(eccuoHaIbHol cdepe, UCTIONb30BaTh 3HAHUS
110 (PMHAHCOBOM I'PaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYaLUSIX

OK 4. D¢ hHEeKTUBHO B3aMMOJICHCTBOBATh M padOTATh B KOJJICKTHBE M KOMAH/IC

OK 5 OcCymecTBIATh YCTHYIO M TNHCBMEHHYI0 KOMMYHHMKAIMIO Ha TOCYIapCTBEHHOM S3BIKE
Poccuiickoit @enepanmu ¢ yueToM 0cOOEHHOCTEH CONMATBHOTO U KYJBTYPHOTO KOHTEKCTA

OK 6. [IposiBNATE Tpa’kAAHCKO-TIATPUOTHYECKYIO TO3MIHUIO, JIEMOHCTPUPOBATH OCO3HAHHOE

MMOBCACHUC Ha OCHOBC TpaaWIIHMOHHBIX O6H.I€‘ICJ'IOB€‘I€CKI/IX HCHHOCTeﬁ, B TOM 4YHCIIC C
YUYCTOM rapMOHHU3ANUN MCKHAIMMOHAJIBHBIX U MCKPCIUTHO3HBIX OTHOIHGHI/II\/JI, IMPUMCHSATH
CTAHAAPThI AHTUKOPPYIIIHUOHHOT'O ITOBCACHUS

OK 9. [Tonp3oBatbest mpodeccHOHANBHON JOKYMEHTAIMel Ha roCyJapCTBEHHOM M MHOCTPAHHOM
A3BIKAX




IK 1.1 AHanu3upoBaTh  pabOTy  CTAHIMOHHBIX, TEPETOHHBIX, MHUKPOIPOIECCOPHBIX
AUArHOCTUYCCKUX CUCTCM dBTOMATHKHU IO MPUHIUITHAIBHBIM CXCMaAM

2. CTPYKTYPA U COAEP)KAHUE YUYEBHOM U CIHUILIAHBI

2.1. O0beM y4eOHOM IMCHUILIMHBI U BUAbI YU4eOHO0Il padoThI

Bup yueOHoit padoTsI O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JHCIHUIIIHHBI 98

B TOM YHCJIE:

TEOPETUICCKOE 00yICHUE 48
nabopaTtopHbIe PabOTHI 8
MPAKTUYECKHUE 3aHATUSL 8
caMOCTOsITelIbHAs paboTa 16

[TpomesxyTouHast aTTecTamus (3K3aMeH) 18




2.2. TeMmaTn4ecKuii NJIAH U CoJep:KaHUe YUeOHOM JUCUUIINHBI

HaumenoBanue pa3aesioB
U TeM

Conep:xanue y4e0HOro MatepuaJa u (popMbl OpraHu3anum JesiTeJbHOCTH
o0yyaronuxcs

Oo0Bem
B yacax

Koanl komMneTeHIMi,
t¢opmupoBanuio
KOTOPBIX CIIOCOOCTBYET
3JIeMEHT IPOrPaMMbI

1

2

3

4

Paspea 1. Apupmernyeckne

OCHOBBI HU(PPOBOIi CXEMOTEXHUKH

12

Tema 1.1. DopmMbl
NMpeACTABJIEHUS] 4YHMCJIOBOM
uH(popManuu B HPpoBLIX
ycTpoiicTBax

Conep:xanue yueOHOr0 MaTepuaJia

OcCHOBHbIE OCOOCHHOCTH CHCTEM CYMCICHHS I TPEIACTaBICHHUS (3amucu) WHpOpPMAIMH B
YCTPOWCTBAX IM(PPOBON CXEMOTEXHUKH (ABOWYHASA, JBOWYHO-IECATHYHAS, BOCHBMEPUYHAS,
MIECTHAIIIATEPUYHAS CUCTEMBI CUHCIICHHUS).

dopmarsl mpeAcTaBIeHNs U nepeaadn uHGopMannu nis MudpoBex ycTponcTs. [loHsTre Oura,
OaiiTa, MAIIMHHOTO CJIOBA. MaTeMaTUYECKUH M MAIIHHHBIN CIIOCOOBI 3aIIMCH JIBOMYHBIX YHCEI.
®DopMEBI TIPEACTABIICHUS YHCET ¢ PUKCHPOBAHHOW M InIaBaromieit 3amsatoi. [loHATHE 0 pa3psmHOi
cetke. IlpencraBieHune NOJOKHUTEIBHBIX M OTPULIATEIBHBIX JBOUYHBIX YHCEN B MPSMOM,
00paTHOM, JOTIOJIHUTEIIFHOM M MOTU(DHIIMPOBAHHOM KOJaX CO 3HAKOBEIM 1 0€3 3HAKOBOTO pa3psaa

B ToM uMciie, NpAKTHYECKUX 3aHATHI

[pakTuyeckoe 3ansaTue Ne 1. Koguposanue nenbix, IpoOHBIX U CMEIIAHHBIX YHCET B Pa3TUIHBIX
CHCTEMax CUHCIICHUS.

KonmupoBaHue IMOJI0KUTEIBHBIX M OTPHUIATEIBHBIX TBOWYHBIX YHCEN B IPSAMOM, OOpaTHOM,
JIOTIOJIHUTEIILHOM U MOJTU(UIIMPOBAHHOM KOJIaX CO 3HAKOBBIM M 0€3 3HAKOBOTO Pa3psijiay

OK 1-OK 6, OK 9, TIK
1.1

Tema 1.2.
Apudmerudeckue
onepauuu c

KOIMPOBAHHBIMUA YU CJIaMHU

Conep:xanue y4eOHOro MaTepuaJia

OcCo0EeHHOCTH BBITIOJTHEHUS] apU(PMETHUECKUX ONEpaluii C MHOTOPa3pSIHBIMH TBOMYHBIMHU
KOZIMPOBAaHHBIMU YHCIIAMH (CJIOKECHHUE, BBIYMTaHNE, YMHOKCHHE U JEJICHHE) CO 3HAKOBBIM U 0e3
3HAKOBOTI'O paspsAza.

[IpaBuna u mociaen0BaTENLHOCTD BBHIMOJHEHNUST apU(PMETHUECKUX OIEepalyi ¢ KOAMPOBAHHBIMHU
JBOWYHBIMH YHCIaMH C (QUKCHPOBAHHOM W IUIaBalolleld 3amsiTod B MpSAMOM, OOpaTHOM,
JONOJIHUTEIFHOM U MOIU(DHUIMPOBAHHOM KOJIE CO 3HAKOBBIM M 0€3 3HaK0BOTO paspsina. CioxeHue
1 BBIYMTAHUE KOAWPOBAHHBIX JIBOMYHO-JIECATUYHBIX YHCEII CO 3HAKOBBIM M 0€3 3HAKOBOTO pazpsiia

B ToM yncie, npakTHYECKHX 3aHATHH

IpakTnyeckoe 3ansaTne Ne 2. BoimonHeHue apuQMETHUECKUX OINEPaIii ¢ MHOTOPa3psAHBIMH

JABOWYHBIMHU KOAUPOBAHHBIMHA YHCJIaMHU CO 3HAKOBBIM U 0e3 3HAKOBOTO paspsanaa.

OK1-0K6,0K9,IIK
11

Paznen 2. Jloruyeckune 0CHOBBI HU(POBOI CXeMOTEXHUKH

12

| Conep:xanue y4eOHOro MaTepuaJia




Tema 2.1.
DOYHKIHOHATbHAS JIOTHKH

dusnyeckoe NpeACTaBICHUE JIOTHYECKHX 3HAUYEHWH JBOWYHBIX YHCEN O3JCKTPHUUECKHMU
curHamamu. lloHATHE O KOMOWHAIMOHHON cxemMe © 1U(GpPoBOM aBToMaTe. byneBbl
(nepexirouaTelibHbie) (YHKIMHM, WX KOJMYECTBO M CIOCOOBI 3ajaHus, CYIICCTBEHHBIC U
(bPMKTUBHBIEC IEpEMEHHBIE.

CriocoOsl mpeicTaBIeHHS JIOTHYECKHUX MEPEKIII0YaTeNIbHBIX (DYHKIMH: BBICKA3bIBaHUE (CIOBECHOE
¥ MIMCBMEHHOE ), TA0IMIHOE (TIOHATHE O TaOJIUIaX HCTHHHOCTH) M aHATUTHIECKas 3aITiCh (3aIHch
(dhopmyoit). DnemeHTapHbie (OCHOBHBIC, OazucHblie ¢pyHkuuu W, NI, HE) u xomOuHanmoHHbIE
(yHuBepcanbHbie, 0a30Bble) Jormyeckne (YHKIMA OJHOW M JBYX MEPEMEHHBIX, WX
(yHKUMOHAIBHAS 3aluCh Yepe3 JOU3bIOHKIMIO, KOHBIOHKIMIO W uHBepcuio. [lonsTue
BbICKa3bIBaHus1. Onepaniy UMIUIUKAINH, SKBHBAJICHTHOCTH U CyMMBI TT0 MOJYJIIO 2, UX CBOMCTBA.
TaOnuibl MCTUHHOCTH IS OCHOBHBIX (0a3WMCHBIX) M YHHBEPCAIBHBIX (0a30BbIX) JIOTHYECKHX
¢yHKIMiA. PenelfHO-KOHTAKTHBIN aHaloOr JJIEMEHTapHBIX M KOMOWHAIIMOHHBIX JIOTHYECKHUX
(hyHKIHIHA.

[lpumeHeHre 3aKOHOB, TOXJIECTB W MPABWII aNreOpbl JIOTMKU U 3alUCH M TMPeoOpa3oBaHuUs
MepeKIIrovaTebHbIX QYHKIMH. Y cnoBHOE rpaduyeckoe obo3zHadenue (YI'O) ocHoBHBIX (0a3HCHBIX)
W YHHUBEpCAIBHBIX (0a30BBbIX) JIOTMYECKHX O3JEMEHTOB MJIS pealu3aldyd dSJEMEHTapHBIX U
KOMOWHAITMOHHBIX (PYHKITHIA

B ToM uMciie, NPAKTHYECKUX 3aHATHI

[pakTnyeckoe 3ausitue Ne 3. DopMmbl mpeAcTaBieHUsT (QYHKIOMA anreOpbl JIOTUKH U HX
MUHUMU3AIHSL.

OK1-0K6,0K9,IIK
11

Tema 2.2. OCHOBBI CHHTE3a
nudpoBbIX JIOTHYeCKUX
YCTPOMCTB

Conep:xanue y4eOHOr0 MaTepuaJa

ANTOpPUTM TIepexoa OT BBICKAa3bIBaHUS K TaONIMYHON M (YHKIIMOHAIFHOW aHATUTHYECKON hopme
3aIlicH HepeKmoYaTenbHbiX GpyHKui. OCHOBBI aHAMUTHYECKOTO U rpadudeckoro (kapTel KapHo)
coco0oB MHUHUMH3AaIMU (yHKIMHA. MeToauka Tmepexolla OT HOPMalbHOM K COBEPIICHHBIM
(hopMaM 3anKcH MepeKIrouaTeNbHbIX (QYHKINH IPH aHATTUTUIECKOM U TpaguIeckoM crocodax.
OcCHOBBI CHHTE3a W aHajn3a KOMOMHAIIMOHHBIX JIOTMYECKHX CXeM. AJITOPUTM Iepexoja OT
BBICKa3bIBaHMs K TaONMM4YHOM ¥  (QYHKUMOHAJIHHOM  aHAJUTHYECKOM ¢opme 3amucu
nepekoyareNbHbiX QyHKIui. Crenuansabie pasnoxenus [1®. He moiaHOCTHIO onpesiesieHHbIC
(uactapie) I1®. [loctpoenme QyHKIIMOHATHHONH CXEMBI JIOTHYECKOTO YCTPOWCTBA METOIOM
cunTe3a. CUHTE3 HE TOJIHOCTBHIO 33JaHHBIX JIOTWYecKuX (QyHKUuH. [loHsATHE O 3ampelieHHBIX H
HEONpeAETICHHBIX HA0Opax apryMEeHTOB 3JIEMEHTAPHBIX QYHKUIMH. AHaIN3 YHKIHOHATIBHBIX CXEM
JIOTHYECKUX YCTPOHCTB. HekoTopble 0COOEHHOCTH IMOCTPOCHHUSI CXEM JIOTMYECKUX YCTpPOMCTB.
TexHnueckas peanusanys — HOCTPOCHHUE JIOTHYECKUX CXEM IO MEPEKII0YaTeNbHbIM (QYHKIUAM.
Oco6eHHOCTH TOCTPOCHUSI JOTHYECKUX YCTPOHCTB

OK1-0K6,0K9,IIK
11

Tema 2.3. HudpoBbie
HHTerpajJbHbIe
MHKPOCXeMbI

Conep:xanue y4eOHOro MaTepuaJia

Oo6mwme cBeaenus o uQppoBeIX HHTErpanbHBIX MUKpocxemax (LIUMC) u o6nacTh UX TpUMEHEHHUS.
OcHosasie cepun LIMMC st moctpoenus torudeckux ycrpoiicts. Kimaccudukanms cepuit ITUMC

OK1-0K6,0K9,IIK
11




no (QYHKIMOHAILHOMY HA3HAYCHHIO, (DPU3NYECKOMY MNPHUHLUIY pabOThl aKTUBHBIX DSJIEMEHTOB
(CXeMOTEXHHYECKOE  pEIIEHHE), JJIEKTPUYECKUM U  OKCIUIyaTallMOHHBIM  IIapaMeTpam,
BBIMOJIHAEMBIM (QYHKIMSM, KiaccaM (Tunam). HomeHnknatypa u cepunt u)pOBBIX HHTErpabHBIX
MukpocxeM.  KoHcTpykTuBHOe — odopmileHHE  HMHTETpalbHBIX  MuKpocxeM.  Cucrema
mugpoOykBeHHOr0 0003HAa4YeHUs] cepuil IHU(POBBIX HHTETPaJbHBIX MHKpocxeM. OCHOBHEBIE
mapamerpel  [IUMC. CpaBautensable mapamerpsl [IMMC ¢ pa3nuyasiME  BHIAMH
CXEMOTEXHHUECKUX PEIICHUI.

OO0mas XapakTepUCTHKA MOCIENOBATENFHBIX M KOMOWHAIMOHHBIX IM(PPOBBIX JIOTHIECKUX
ycrpoiictB Ha ocHoBe LIUMC. dyHKIMOHANBHBIE CXEMBI U YCIOBHBIE rpaduuecKkue 0003HaueHHS
HUMC B 3aBucumocTH OT (yHKIMOHAIBHOTO Ha3HadeHua. Ocobennoct BkmoudeHus L{VMC B
(YHKIMOHAJIBHBIX CXEMaX JIOTHYECKUX YCTPOWCTB

Pa3pgen 3. IlocaenoBaTeJanLHO

cTHbIe HudpoBbIe ycTpoiicTBa — NG pPoBbIEe ABTOMATHI

18

Tema 3.1 Iludpossbie
TPUITEPHBbIE CXeMbI

Coxaepxxanne yueOHOT0 MaTepuaJia

OOmue cBeneHHs O TpUITEpe Kak MpocCTeiiieM KOHEYHOM LU(poBoM aBTomare. HasHaueHue
TPUITEPOB U UX INPUMEHEHHE B alllapaType >KEJIC3HOJOPOXKHOM aBTOMATUKU U TEIEMEXaHUKH.
Tunsl TpurrepoB. Knaccudukanust Tpurrepos 1o crnocoOy 3anucy U ynpasieHdss HHPOpMaLue,
OpraHu3anuy Jorndeckux cBs3eil. Hasnauenue m 0003HaYeHHE BXOJIOB M BBIXOJOB TPHITEPOB.
Mertoauka onpeaeeHus: COCTOSIHUS TpUrTepoB. OCHOBHBIE TAPAMETPHI.

[MocTpoeHune TpUrrepoB Ha OCHOBE JIOTMIECKUX AIIEMEHTOB HHTETPATBHOM CXEMOTEXHUKH METOJ0OM
cunTe3a. OCHOBHBIEC IOHATHS O CTATHYECKOM U TMHAMHUYECKOM YIIPaBICHUH TpUrrepoM. [lpuHmumn
(YHKIMOHUPOBAHUST acHHXpPOHHOTO RS-Tpurrepa (OmcrabmibHas sueilika MaMsTH) Ha OCHOBE
nornyeckux saemeHToB U-HE u WJIM-HE B uHTerpajibHOW CXEMOTEXHHKE C HPSIMBIMU
WHBEpCHBIMH BXoaamu. [locTtpoeHne (QyHKIMOHANBHOW CXEMBI U Tpolece (YHKIHOHHUPOBAHUS
OJHOCTYIEHYAaTOr0 M ABYXCTyneH4Yatoro RS-tpurrepa. OcoOeHHOCTH MOCTPOCHUS U PalbOThI
(YHKIMOHAIBHBIX CXEM CYETHBIX TpHUrrepos. [locTpoeHne (yHKIMOHAIBHBIX CXEM W MPHHIIHII
pabotsr TpurrepoB T-tumna, D-tuma. [loctpoenmne ynuBepcanpHOoTO JK-TpHTTepa Ha OCHOBE RS-
TpUTTEpa C YCTPAaHEHHWEM COCTOSHHSI HEOIPEJCICHHOCTH. YCIOBHS TOCTPOCHHS M paboTHI
CHUHXPOHHBIX TpuUrrepoB. Tabmuma mnepexoqoB Tpurrepa (Tabimua HCTUHHOCTH) M 3aKOH
(YHKIHMOHUPOBAHUS TPUITEPA (XapaKTEPUCTUIECKOE ypaBHEHUE TPUTTEPA).

Hexotoprie ocoGeHHOCTH (DYHKIMOHAIBHBIX CXEM TPUITEPOB: paclIMpeHue MHGOPMALUOHHBIX
BxonoB o U (MJIN), co3nanue BXOJOB aCHHXPOHHOH ycTaHOBKH (cOpoca) B HyneBoe (0) wiu
enuHnyHOe (1) cocTosHME TPUITEPOB M UX OJOKHUPOBKA, CO3JaHUE MOIOIHUTEIBHBIX BXOJOB
paspetzenus. [loctpoeHue u paboTa cxeM B3auMHOTO npeoOpazoBanus TpurrepoB: RS—T; D —T;
RST— D; RST— JK; JK — RS; JK— T; JK—D. YcnosHoe rpadpuueckoe 0003HauCHHE TPUTTEPOB

B ToM umncie, 1a60paTOPHBIX padoT

JladopaTopHas pa6ora Ne 1. MccnenoBanne pabOThl HHTETPATBHBIX TPUTTEPOB HA JIOTHYECKIX

QJICMCHTax»

OK1-0K6,0K9,IIK
1.1




Tema 3.2. ud¢possbie
CYETYHKH MMIMYJIbCOB

Conep:xanue y4eGHOro MaTepuaJia

OOmue cBemeHus 0 cueTdynkax. HasHaueHWe W THIBI CYETYMKOB M IIEPECUETHBIX YCTPOWCTB.
Knaccudukanus wu mapamerpbl Cc4eTYMKOB. [IpuHIMN (YHKIMOHUPOBAHUS  CUCTYUKOB.
MaxkcumanbHbli (M30BITOUHBIN) U 3¢ eKTUBHBIN K03 duIeHTs cuera cueturka. [lepenoanenue
CUCTYHKA

[TpuHUMITEL TOCTPOEHHS M pabOTHl CUETYMKOB Ha CIIOKEHHE U BBIYUTAHUE C MOCIIEIOBATENBHBIM,
MapaJyIeNIbHBIM, CKBO3HBIM U TPYIIIOBBIM TepeHOCOM. Ta0luiia mepexoioB CYETYNKOB (Tabimia
HUCTUHHOCTH, TabJHMIa COCTOSIHUN) U 3aKOH ()YHKIIMOHUPOBAHHUS CUETUHKA (XapaKTepUCTHUYECKOE
ypaBHeHHE). PaspsmHocTh M KOI(DQUIMEHT TmepecdeTa CYCTINKOB, BECOBOE COOTHOIICHHE
paspanoB. Beoxg u BeIBoA MHGpOpManMH B CYETYMKaX ([IOCIEIOBATENBHBIA M MapajljieibHbIN).
CUHXpOHHBIE W ACHHXPOHHBIE CueTYMKH. CUYETYMK C M3MCHSAEMBIM HAIpPaBICHUEM cUeTa
(peBepcuBHBIN cueTunk). CaMOOCTaHABIUBAIOIIMICSA CUeTUMK. JleKkaaHblii TBOMYHO-AECATHYHBIN
cueTuuk. [ToctpoeHne U NPUHIKI PAbOTHI CYETINKOB C IEPEMEHHBIM KOA(PPHUIIMEHTOM TIepecyera.
KonblieBbie CUETUHKH.

[ocTpoeHne cyMMHUpPYIOIIETO ABOMYHOTO CUETYMKA METOJIOM CHHTE3a. BapuaHThl rpaduieckoro
n300pakeHns1 (PyHKIIMOHATBHBIX CXEM CUETUYHKOB (BEPTUKAIHHOE W TOPU3OHTAIBLHOE). Y CIIOBHOE
rpaguueckoe o003HaueHHE cUYeTYHKOB. KackamHoe COelIMHEHHE CUETYMKOB (MHOTOpAa3psIHEBIC
cueTurku). CXeMbl JETUTENs YacTOThl UMITYJILCHOM MOCIEIOBATENLHOCTH HA OCHOBE JIBOMYHBIX
CUETYMKOB (HAa3HAU€HWE, NPUHIWI TOCTPOEHHA H paboTa JeNuTeNei ¢  Ppa3IHYHBIMH
K03 OUIEHTaMU JIeIeHNs)

B ToM umnciie, 1aGopaTOpHBIX padoT

JladopaTopHas padora Ne 2. VccienoBanue QyHKIIMOHAIBHBIX CXEM CUCTYHKOB,

OK1-0K6,0K9,IIK
11

Tema 3.3. Peructpsi

Conep:xanue y4eGHOr0 MaTepuaJia

O6mme cBemenmst 0 peructpax. Ha3zHadueHne m THIbl peructpoB. Kiaccubukamuss perucTpos.
[Ipurnmn moctpoeHus W pabOTHl TOCIEAOBATENBHBIX, MAPAJUIEIBHBIX, MOCIEIOBATEIHHO-
napajuieJbHBIX U MapauIeIbHO-TI0CICI0BATEAbHBIX PETUCTPOB ITPH BBOJIC M BHIBOJIC HH(MOPMAIIHIH.
OcobeHHOCTH Mapada3sHoro MnapauielbHOro peructpa. KosblieBble perucTpbl, UX Ha3HauCHHE,
0COOCHHOCTH TIOCTPOEHHSI M TUHAMHKA paboThl. PerucTpsl ¢ BRICOKUM MMITEIaHCOM, IPUMEHEHHUE
UX B BBIYHCIIUTEIHHBIX KOMIUIEKCaX. PeBepCUBHBIN perucTp, Ha3HAYCHUE, IPUHIIUT TOCTPOCHUS U
ocobeHHOCTH NpuMeHeHHs. CIBUTAIOIINE PETHCTPHI € TEMSIMU TpHeMa IBOUYHON HHpOpMaIK B
MOCIIEIOBATENILHOM KOJIE M BBIJJaYX — B TTapalUIeIbHOM KoJie ¥ Ha000poT. CIBUTAIOIINE PETUCTPHI
Kak rpeoOpaszoBaTenn Ko0B. bydepHbie peructpsl.

Bapuanter rpadudeckoro m3oOpakeHUs (YHKIMOHANBHBIX CXEM PETHCTPOB (BEPTHKAILHOE U
TOpPH30HTAIBHOE). Y CIOBHOE Tpaduyeckoe 0003HaYeHNE PEerucTpoB. Peanmnsanus cxeM perucTpoB
Ha TPHUITEPAX Pa3IMYHBIX TUIOB

B ToM umciie, 1abopaTOpPHBIX padoT

OK1-0K6,0K9,IIK
11




JlaGopaTtopHas pa6ota Ne 3. VccnenoBanue (GyHKIMOHATBHBIX CXeM perucTpoB. MccinenoBanue
(YHKLIMOHAJIBHBIX CXEM CYMMAaTOPOB.

Pa3znen 4. KomOuHaumoHHbIe NU(pPOBLIE yCTPOCTBA 16
Tema 4.1. llludparopsl u | Coaep:kanue yueOHOT0 MaTepHaJia 4 OK 1-0K6,0K9,IIK
aem@pparopbl Haznauenne mmdpaTtopoB u memudparopoB KakK 3JIEMEHTOB MpeoOpa3oBaHUS YHCIOBOMH
uHpopmanyu. [lpuHiun noctpoeHus u padboTel mmdparopoB u aemmdpparopoB. Tabmuna 11
WCTHHHOCTH Tporiecca (yHKIIMOHUPOBaHuA mudpaTopa u aenmdparopa. Marpudssie, IMHEHHbIE
U TIpSAMOYTOJIbHBIE AemudpaTopsl. EMkocTs mudpaTopoB u nemudpatopoB. Gopmatsl BXOJHOTO
KOJa: IBOUYHBIN M JIBOUYHO-AECATHIHBIH. MHOTOCTYyIIeHUaThIe Jelu(paTophI.
YcnoBHoe rpaduueckoe 0003HaUeHHE TIH(DPATOPOB U AU PATOPOB. AHAIIN3 CXEM MUPPATOPOB
u nemmdpartopos B 6azucax MJIN, M-HE, UJIN-HE
B Tom uncie, 1a60paTOpHBIX padoT 2
JlabopaTopHast pa6ora Ne 4. lccrenoBanwe QYHKIIMOHATBHBIX CXEM MIH(GPATOPOB H
e paTopoB. Uccnenosanue (yHKITMOHATBHBIX cxeM MYJIETHUILIEKCOPOB "
JIEMYJIbTHUIIIIEKCOPOB.
Tema 4.2. | Conep:xanue y4eOHOro MaTepuaJa 2 OK 1-0K6,0K9,IIK
IIpeoGpa3oBaTtesin KOAOB Haznauenne mnpeoOpazoparencii komoB. I[lpuHINI mOCTpoeHUS W pabOTHl TMpeoOpa3zoBaTeIIs
JBOUYHOTO MO3UIIMOHHOTO YHCIa B ClIC[HaIbHbIC TBOMYHbIC MAIIMHHbBIE KOl U MAIIUHHBIX KOJIOB 11
OJIHOTO BWAA B JIPYToH, mpeoOpa3oBareist ABOWMYHO-ACCATUIHOTO KOJA B JBOWYHO-IECATHIHBIN
KOJ Ipyroro BUa, Ipeodpa3oBateis KOA0B A HudpoBoii koguposku. OcoOOEHHOCTH TOCTPOCHUS
CXeM TIpU Tepexo/ie M3 KOJIOB OJHOW CHCTEMBbI CUHCICHHA B JApYryro. Tabmniia MCTHHHOCTH
rporecca QyHKITMOHUPOBaHUS TpeoOpa3oBarens KOJ0B.
YcnoBHoe rpadudeckoe 0003HaUeHHE MpeodpazoBaTeneil KoIoB. AHAIIN3 cXeM Mpeodpa3oBaTenei
kozoB B 0asucax NJIN, U-HE, NJIN-HE
B ToM uncie, npaKTHYECKHX 3aHATHH 2
IIpakTHyeckoe 3ansiTue Ne4. Jlornyeckoe IPOSKTUPOBAHUE CUETHBIX CXEM.
Conep:xanue y4eOHOT0 MaTepuaJia 2




Tema 4.3.
MyJIbTHIJIEKCOPBI "
JAeMYJIbTUILJIEKCOPbI

HaznaueHne MyJbTUIIIEKCOPOB M JEMYJIBTUIUIEKCOPOB KaK 3JIEMEHTOB YCTPOMCTB mNepenauu U
npruema uHGOpManuu. MyJIbTUIIIEKCOPbI KaK LU(POBbIE MHOTONO3ULMOHHbIE EPEKI0YATENIN -
KOMMYTAaTOphl. J[eMyJIbTUIIIEKCOPBI KaK CEIEKTOPBI-paclpe/leIuTeI BXOJHOIO CHUTHaja,
pacIIMpHUTEIN KaHAJIOB.

[Mpunmun moctpoeHnss W (QYHKIMOHMPOBAHHSI MYJIBTHUIUIEKCOPOB M JIEMYJBTHILIEKCOPOB.
Oco0eHHOCTH HCIIOIb30BAHUS MYJIBTUIUIEKCOPOB AJIs Ilepeayn MHPOPMALU U3 MHOTHX KaHAJIOB
B OJIVIH B TIOCJIEIOBATEIbHOM KOJIe M TPpeoOpa3oBaHMs MapajieIbHOTO KOJa B TIOCIIEIOBATEbHBIH.
MynpTUIIIEKCOPHOE U JEMYJIBTHIDIEKCOPHOE JepeBo. Tabmuiia WCTHHHOCTH —TIpolecca
(YHKUMOHUPOBAHUS MYJIbTUILUIEKCOPOB U AEMYJIBTHILIEKCOPOB. I [puMeHeHre MyIbTUILIEKCOPOB U
JIEMYJIBTHUIIIIEKCOPOB KaK KOMMYTaTOpPOB KaHaNoB. [IoHSATHE O ceneKTopax-MyJIbTHILIEKCOpaxX.
YcnoBHoe rpaduueckoe 0003HauEHHE MYJIbTU-TIIIEKCOPOB U AEMYJIbTUIUIEKCOPOB

OK1-0K6,0K9,IIK
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Tema 4.4.
KoMouHanmoHnnIe
ABOMYHBIE CYMMATOPBI

Cozaeprxanne yaeOHOr0 MaTepHuaJia

Haznauenwue u knaccuukaiys KOMOMHAIIMOHHBIX CyMMaTOpOB. [locTpoeHHe METOIOM CHHTE3a U
ycaoBusl (YHKIMOHUPOBAHUS OHOPA3PSAHOTO KOMOHMHAIIMOHHOTO TMoNycymMMaTopa. TaOmuna
WCTHHHOCTH TIporiecca (QyHKITMOHNPOBaHUS KOMOMHAIIMOHHOTO cymMMaropa. [loctpoenne u padora
MOJTHOTO OAHOPA3PSITHOTO KOMOMHAIIMOHHOTO CyMMAaTopa.

MHoropa3spsiiHble CyMMAaTOphI MOCIES0BATEILHOTO U MapalIeIbHOTO JICHCTBUS C 3alIOMHHAHHEM
NEepeHoOCa, MoCJICA0OBATCIIbHLIM CKBO3HBIM IIECPECHOCOM, MApaJJICIIbHBIM U I'PYIIIIOBBIM IIEPECHOCOM.
Croco0bI MOBBIIIEHNS 6BICTpOZIeﬁCTBHH nmapauiCJIbHbIX CYMMATOPOB. HaKaHHI/IBaIOIlII/IC JABOWYHBIC
cymmaropel. Jlecsatnunele cymmaropel. KackagHoe coequHEHHE CyMMaTropoB. Y CJIOBHOE
rpadugeckoe 0003HaUEHIE CyMMAaTOPOB. AHAIN3 PYHKIIMOHATIHHBIX CXEM CyMMAaTOpPOB

Tema 4.5.
KOMIIApaTOPBI

Hudposbie

Conep:xkanue yueGHOT0 MaTepuaJia

Haznauenne u knaccupukanus LUPPOBBIX KOMIApaTopoB — cxeM cpaBHeHUs. OCHOBHBIE
OTIepaly NOPa3psSAHOTO CPaBHEHHS JBYX CPaBHHUBAEMBIX JIBOMYHBIX YHCEN Ha OCHOBE alreOpshl
noruky. [IpuHIUIEl paBeHCTBA U HEPAaBEHCTBA JBOWYHBIX yrcell. [IpuHImn noctpoeHus u npouecc
(DYHKIIMOHUPOBAHUS OJIHOpA3pSAHOTO KommapaTopa. llocTpoernne u paboTra MHOTOpa3psIHOTO
komnaparopa. Tabnuia HCTUHHOCTH QYHKIMOHUPOBaHUs KoMiapaTopa. CriocoObl HapaluBaHUs
paspsagHOCTH KommapaTopoB. KackagHble cXeMbl KOMIIApaTopoB. YCIOBHOE Tpaduyeckoe
0003HaYeHHE KOMIIAPATOPOB

OK1-0K6,0K9,IIK
1.1

Paznea 5. IlndpoBbie 3anoMuHaOIINE YCTPOiicTBA

10

Conep:xanue y4eOHOro MaTepuaJia




Tema 5.1. Knmaccndpurxanus

U napaMeTpbl
3aII0MUHAIOIIAX
YCTPOMCTB

OO0m1as xapakTepUCTHKa M Ha3HAYeHUE TUPPOBBIX 3aIIOMUHAIOMINX yCTpoiicTB. Knaccudukauus n
nmapaMeTpsl IU(POBBIX 3aMOMHHAIONIMX YCTPOWCTB MO (DU3MUECKMM IPUHOMNAM paboTHI, IO
TEXHOJIOTMU M3TOTOBJICHUS], CIOCO0Y M300pakeHHsI YHCell, CHOCO0Y 3aloMHHaHus HH(OpMAaInHy,
10 KPaTHOCTH CUUTHIBaHHWSA. MeTonbl pa3menieHns uHpopMmanuu (aapecHas u Oe3aapecHas).
Uepapxust (cTpykrypa) 3amomuHatomux ycrpoiicts (O3Y, II3Y, IIII3Y). OcHoBHbIE
XapaKTePUCTHKHA 3alOMHHAIONINX YCTPOHCTB: EMKOCTh, OBICTpPOJACIHCTBHE, HAIEKHOCTh U
SKOHOMHUYHOCTh. [lOHATHE © CBepXONepaTUBHOM 3amoMuHaroiieM ycrpoiictee (CO3Y).
Opranauzanms 0e3aJpecHON W BHUPTYaJbHOH MamsaTH (Mara3wHHas, CTEKOBas, acCOIMaTHBHAS,
HETOCPEICTBEHHAs M NPSMOH apecaiyn)

OK1-0K6,0K9,IIK
11

Tema 5.2. OmnepaTuBHBbIC
3all0MHHAKOLIHE
YCTpOMCTBA

Conep:xanue y4eOHOro MaTepuaJia

Haznauenwue, nprHIMII TOCTPOEHUS M PEKUMBI Pa0OTHI ONIEPaTHBHO-3aIIOMUHAIOLIETO YCTPOMCTBA
(O3Y) — 3anmch, Xpanenue u 4TeHHe MHbOpMauH B dymeMeHTax mamsatu O3Y. Opranumzaius
namsatya B O3Y. I[loctpoeHne cxeMm 3alOMHMHAIOIUX 3JEMEHTOB TUHAMUYECKUX M CTaTHYECKUX
O3Y. Crpykrypa marpuil HakonuTesnei nuapopmaru O3Y. CXxeMbl OTIepaTUBHBIX 3aIIOMHUHAFOIINX
yctpoiictB Ha ocHoBe TTJI-ctpyktypel u MUAII-CTpyKTypbl C€ OJHOKOOPAWMHATHOH U
IByXKoopAuHaTHONW BbIOOpKOM. Crarmueckue O3V (peructpoBble, MaTpuuHble, (ailloBbIe,
ropaspsaaele, OaitoBeie). JmHammdecknme O3Y. CxemorexHmka O3Y Ha OTEYeCTBEHHBIX
MHUKpOcXeMax. Y cIIOBHOE Tpaduueckoe 0003HaYeHNE ONIepaTUBHO-3aIOMUHAIOIIETO YCTPOHCTBA

OK1-0K6,0K9,IIK
1.1

Tema 5.3. IlocrosiHHbIE
3aI0MHHA-IOLHE
ycTpoiicTea

Conep:xanue yueGHOr0 MaTepuaJia

Haznadenne u kimaccudukanmsi IMOCTOSIHHBIX 3armoMuHaronmmx ycrpoicts (I13Y). DnemenTtHas
0a3a W opraHM3anysl MOCTOSIHHBIX 3allOMHMHAIOIIMX YyCTpoicTB. IlocTosiHHBIE 3aOMHUHAIOLINE
YCTPONCTBA MAaCOYHOTO THTIA M TIPOTpaMMHUpyeMBbIe TIoJik3oBartesnieM. [loctpoenne [13Y paznnaabix
BuaoB. llpuHumn mnporpammupoBanus moib3oBaresnieM I3V (syeKTpUYecKuM CHUTHAjIOM |
MackupoBanueM).  OCOOEGHHOCTM  TOCTPOCHHUS  NEPENpOrpaMMHPYEMbBIX  IMOCTOSIHHBIX
3anoMuHaronmx ycrpoiticts  (IIII3Y). Cxema IIII3Y ¢ MHOTOKpaTHBIM 3JIEKTPUYECKUM
nepenporpammuposanueM. [1I13Y ¢ ynbTpaguoneToBbIM CTHPAHUEM U DIICKTPUIECKON 3aIUCHIO.
YcnoBHoOe rpadguueckoe 0003HaUCHNE IOCTOSIHHBIX 3aIIOMHUHAIOIINX YCTPOUCTB

OK1-0K6,0K9,IIK
11

Pa3znen 6. AHasioro-un¢possbie U nu¢po-aHaJIoropbie npeodpasosaresin HHGpopmauuu

Tema 6.1.
aHAJIOTOBbIE
npeoopasoatenu (LTAII)
KO/1a B HANPsIKeHH e

Hudpo-

Conep:kanue yueOHOr0 MaTepuaJia

Ha3nauenune u ocHOBHBIE MapaMeTpsl Luppo-aHamoroBeix npeobdpasosateneid (LLAIT). Metoast
1Ipeo0pa3oBaHys KO/la B aHAJIOTOBbIN curHajl. OCHOBHBIE CXEMHBIE PELICHUS IOCTPOEHUsI U po-
aHaJoroBeix mpeoOpaszoBateneii: LIAIl ¢ mnpeUM3MOHHBIMH PE3UCTOPHBIMH MAaTpULAMH U
6e3marpuunsle. [loctpoenune u npuHIMI padboTsl cxeMbl LIAIl ¢ mpenn3nOHHBIME PE3UCTOPHBIMHU
matpunamu (LIAIl c BecoBbIME 1BOMYHO-B3BELICHHBIMH COTIPOTUBIICHUSMH ) U HA OCHOBE MaTPHIIBI
R-2R ¢ cymvmupoBannem TOKOB. (CXEMOTEXHHYECKHE TPHHIUIBI  MUPPO-aHATOTOBBIX
npeoOpazoBaTerell M HMX MOCTPOCHHE HA OJIICKTPOHHBIX KIIoYax. YCJIOBHOE TIpaduyeckoe
00o03HaueHue NupPo-aHAIOTOBBIX IpeoOpazoBaTeei

OK1-0K6,0K9,IIK
1.1




Tema 6.2. AHaJ0ro-

Conep:xanue y4eGHOr0 MaTepuaJia

nudpossie
npeodpa3zoBareaun (ALII)
uHpopMmanuun

Ha3nauenue 1 OCHOBHBIE MapaMeTphl aHAIOro-UQpoBHIX Mpeobdpazoarenedt (ALI). [MpuHnmn
a”anoro-nu¢poBoro npeodpazoBanus nHpopmanuu. [lorsaTHE O AUCKpETH3AINH, KBAHTOBAHUH U
KOAMPOBAaHUM HETPEPBIBHBIX CUTHAIOB. MeTOobl MpeoOpa30BaHusl aHATIOTOBOTO CHUTHAja B KOI.
[IpuHIMDT TIOCTpOEHUWS  aHAJOTO-IUPPOBEIX MpeoOpa3oBarenell CUTHAIOB [0 METOJaM
CTYIIEHYATOr'0 W MOCIEA0BATEIHLHOTO NPUOJMKEHUSI OTIOPHOTO HANPSDKEHHS W C TapajuIeIbHBIM
npeoOpazoBanueM. IIpeobpazoBaTens yria HoBopoTa B IBONIHBIN kKo1. [locnenoBarenpabie ALIIT
C €IMHUYHBIM U C IBOMYHO-B3BEIICHHBIM MPUOIIKEHNEM. Y CIIOBHOE Tpaduyeckoe 0003HaueHHE
aHaoro-nudpoBEIX Mpeodpa3oBaTeei

OK1-0K6,0K9,IIK
1.1

Paznen 7. Mukponpoueccopbl 4 MUKPOIIPOLIECCOPHBIE YCTPOHCTBA 8
Tema 7.1. O6uue ceenenus | Coaep:xaHue yaeGHOro MaTepuaja 4 OK 1-0K 6,0K9, IIK
0 MHKPONPOUECCOpax M | OcyopHbIE ONpEIEIEHHs U IOHATHS O MHKPOIPOLECCOPaX KaK MpUMepax MU(ppOBOro aBTOMATA. 11
MHKPONPOLECCOPHBIX Hasnayenune, knaccudukanus M THUIOBas CTPYKTypa MHKpormporeccopa. JlBa moaxoma K '
cucremax MOCTPOCHHUIO MPOLIECCOPOB: MPUHIKITBI CXEMHOM JIOTUKH M IPOrpaMMHUpyeMoii Toruku. CriocoObl
OpraHM3allyy YIPaBICHUS BBIYUCIUTENBHBIM TporieccoM. Kiaccudukarms MHUKpPOIIPOIIECCOPHBIX
cpenctB. IlokoneHuss MHKpomponeccopoB. OOIacTH MPUMEHEHHS MHKPOIPOLECCOPOB |
MUKpoOBM. Poib MHKpOIPOIECCOPHON TEXHWKH MpPU CO3JaHUHM CHCTEM OOpabOTKH IaHHBIX.
ITepcrieKTHBBI Pa3BUTHS U MCTIOIb30BaHHSI MUKPOIIPOLIECCOPHBIX CPE/ICTB
Tema 7.2. | Conep:kanue yueOHOro MaTepuasa 4 OK1-0K6,0K9,IIK
MukponpoieccopHbie OnHOKpHCTaNBHBIE MUKpornponeccopbl. CTpyKTypHass cXeMa W apXHTEKTypHOE IOCTPOCHHE
ycTpoiicTBa OJTHOKPHUCTAIILHOTO MUKpoTpolieccopa. COCTaB, Ha3HAUCHUE M MPUHIIMIIBI B3aHMOCBS31 OCHOBHBIX 11
OJIOKOB B CTPYKTYpHO# cxeme MHKporpolieccopa. HasHaueHHe OCHOBHBIX CHTHAJIOB U BBIBOJIOB.
B3anmopeiicTBre yCTpONCTB MUKPOIIPOLIECCOPA IIPY BBIIIOJHEHUU KOMAaH yIipaBieHus. KoMaH bl
MUKporponeccopa. OCOOCHHOCTH peajn3alid KOMaHI Hepeladd ynpasieHus. OpraHu3anus
NaMsATH MHUKPOIPOIECCOPOB. MaIlIMHHBIE TAaKThl M LUKIbI (BPEMEHHAs AMarpamma IHKIJIOB).
Nupopmanus cocrosiHus. 3amyck Mukporporeccopa. CoCTOsIHUS 3aXBara, IPepPhIBAHMS, OCTAHOBA.
[MTousiTHe 0 MPOTPaMMHOM 00ECTICUCHUU
KoncyabsTamun 2
ITpoMe:KyTOUHASI aTTeCTAIUS 10
Bcero 80




3. YCJIOBUS PEAJIM3ALIMM ITPOT'PAMMBI YYEBHOM TV CHUIIINHBI
OI1.08 «IUP®POBASA CXEMOTEXHHUKA>»

3.1. Jns peaau3auuy MNPOrpaMMbl Y4eOHOW JMCUMIUIMHBI TPeIyCMOTPEHbI
cjieAylolue crielialbHble MOMeIleHUsI:

Jlaboparopust «I{udpoBoii CXeMOTEXHHMKH», OCHAIIEHHass B COOTBETCTBMH ¢ 1 6.1.2.1
OcHoBHOIl 00pa3oBaTeNbHON TMporpaMMbl 1o crneruanbHocTH 27.02.03 ABTOMaTHKa U

TeJIEMEXaHUKa Ha TPaHCHOpTe (KEJIC3HOIOPOKHOM TPAHCIIOPTE).

3.2. UudopMmannoHHoe odecneyeHne peaju3anum nNporpaMmmbl
Jnst peanuzanuu nporpammbl OMOIMOTEUHBIH (OHII 00pa30BaTENbHON OpraHU3aINH
UMEeT TIIeYaTHble M OJJIGKTPOHHBIE 0Opa3oBaTeibHblE W WH(GOPMAIMOHHBIE PECYPCHI,

UCIOJb3yeMble B 00pa30BaTEIbHOM MpoLIecce

3.2.1. IleyaTHbIE H JIEKTPOHHBIEC U3IAHUS

OcHoBHas:

1. ®ponoB B.A. LudpoBas cxemorexnuka: yuyeOnuk: B 4 4. U.1— M.: ®I'BY [I1O
«Y4eOHO-METOAUYECKHI LIEHTP M0 00pa30BaHUIO HA HKEJNE3HOJOPOKHOM TpaHcmoprey, 2024. -
Pexxum moctyma: http://umczdt.ru/books/41/242200/ -

2. ®ponoB B.A. Ludposas cxemorexHuka: yuebnuk: B 4 4. U.2— M.: ®I'BY [I1O
«Y4eOHO-METOAMYECKHI LIEHTP MO 00pa30BAHUIO HA HKEIE3HOJOPOKHOM TpaHcmoprey, 2024. -
Pexum noctyna: http://umczdt.ru/books/41/242201/

3. ®ponoB B.A. Iudposas cxemorexHuka: yueOHuk: B 4 4. Y.3— M.: ®I'bBY JIIO
«Y4eOHO METOAMYECKHUH IEHTP MO0 00pa30BaHUIO Ha KEJIE3HOAOPOKHOM TpaHcropte», 2024. -
Pexxum noctyna: http://umczdt.ru/books/41/242202/ -

4. ©ponos B.A. Hudposas cxemorexnuka: yuebuuk: B 4 v.4.4 — M.: ®I'bY IO
«Y4eOHO-METOIMYECKHUIA TICHTP MO 00pa30BaHUIO Ha KEJIE3HOIOPOKHOM TpaHcrmopte», 2024, -
Pexxum moctyma: http://umczdt.ru/books/41/242204/ -

5. HoBuxog, }O. B. Beenenne B 1mupoByro cXeMOTEXHUKY : yueOHoe mocobue / 1O. B.
HoBukoB. — 3-¢ m3a. — Mocksa, CaparoB : WuTepHeT-YHUBepcuteT MHDOpMaIMOHHBIX
Texunonoruit (MHTYUT), At Ilu Ap Menua, 2024. — 392 c. — ISBN 978-5-4497-0314-9. —
Tekct : anexTpoHHBIN // DnekTpoHHO-O0nOaMoTeunas cuctema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/89431.html

6. Mukymun, A. B. Hudpoas cxemorexnuka : yuebHoe mocodue mia CIIO / A. B.
Muxyms, B. . Cenunnn. — CapatoB : [IpodoGpasosanue, 2024. — 318 c. — ISBN 978-5-



4488-1210-1. — TekcT : 2JIeKTpOHHBIN // DnexTpoHHO-0ubamoTeunas cucrema IPR BOOKS :
[caiiT]. — URL: https://www.iprbookshop.ru/106643.html

JlonoTHUTeIbHAS:

1. HoBoxwunos, O. II. DOnexkrpoHuka u cxemoTexHuka B 2 4. Yactp | : yueOHUK JUIs
cpennero npodeccuonanbHoro odpazosanus / O. I1. HoBoxkunoB. — Mocksa : M3naTenbcTBo
Opaiit, 2023. — 382 c. — (IIpodeccuonansrHoe oopazoBanue). — ISBN 978-5-534-10366-3. —
Tekcr : anexTponHnslit // O6pazoBarenpHas miaTdhopma FOpait [caiit].

2. HoBoxwunos, O. Il. DnexTpoHuka M cxemMoTexHUKa B 2 4. YacTp 2 : y4eOHHK I
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4. KOHTPOJIb W OIEHKA PE3VJLTATOB OCBOEHHS VYEBHOM
TACIATLITAHBI

Pe3y.111)TaT1,1 oﬁyqe}mﬂ KpuTepnn OLICHKH MeToabl OLEHKH

Hepeqem) 3HaHHﬁ, OCBAaHBACMbIX B paMKaXx JUCHMUIIJIMHBI:

- BUJbI HH(GOPMALIUU U - 00yJaroIIUNCS EPEUUCIISIET pazIuYHbIE BUBI ONIPOCa,
CTIIOCOOBI €€ MPEICTaBICHUS | BUABI HHQOPMAIK U CIIOCOOBI | pEIlICHHUE 3a1a4,

B OBM. ee npencrasienusa B OBM; TECTUPOBAHUE

- aJITOPUTMBI - BOCIIPOU3BOIHT aJTOPUTMBI

(G YHKIIMOHUPOBAHUS G yHKIIMOHUPOBaHUS IU(DPOBOU

U(PpPOBOI CXEMOTEXHUKH. | CXEMOTEXHHUKH.

Hepeqenb 3H2[HI/II71, OCBaMBa€MbIX B paMKax JTUCHUIJIMHBI:




- ACITOJIB30BATh TUTIOBBIE
CPEACTBA BBIUUCIUTEIBHON
TEXHHUKHU U MPOTPAMMHOTO
oOecreyeHus.

- IPOBOAUTH KOHTPOJIb U
aHaJIM3 Mpoliecca

(G YHKIIMOHUPOBAHUS

U (POBBIX
CXEMOTEXHUYECKUX
YCTPOWCTB IO

(G YHKIIMOHATHHBIM CXEMaM

- 00yJaromuicst IEMOHCTPUPYET
MPAKTUYCCKUC HABBIKU
MCTIOJIb30BaHUS TUITIOBBIX
CPEICTB BBIUUCIUTEIILHON
TEXHUKHU ¥ IPOrPAMMHOTO
o0ecreUcHHS

- QHATM3UPYET U KOHTPOIUPYET
nporecc GyHKIMOHUPOBAHUS
UPPOBBIX CXEMOTEXHHUYECKUX
YCTPOMCTB MO (PYHKIIMOHAIBHBIM
CXEeMaM.

IKCIIEPTHOE HAOIIOICHUE U
OLIEHKa Ha J1a00pPaTOPHBIX
Y IPAKTUYECKUX 3aHITUSIX
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