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1. OBILIASI XAPAKTEPUCTHUKA PABOYEN TPOT'PAMMBbI YUEBHOM
JUCIHUIIVIMHBI OI1.08 HIU®POBASA CXEMOTEXHUKA

1.1. MecTOo AMCHMINVIMHBI B CTPYKType OCHOBHOH NpogeccHOHATBbHONH 00pa3oBaTebHOM
NPorpamMmsbI:

YueOnas nucuuiuinHa «ludpoBas cxemoTexHHKa»  SBISETCS  0043aTENbHOM  YacTbio
o0mIenpodeCCHOHATBHOTO IIMKJIA OCHOBHOM 00pa3oBarenbHOM porpammsel B coorBercTBru ¢ @I'OC CITIO
no cnenuanbHoctu 27.02.03 ABTOMaTHKa W TEJIEMEXaHMKa Ha TpaHCHOPTE (KEJIE3HOAOPOKHOM
TPaHCIIOPTE).

YueOnass  gucuumimHa — «l{udpoBas  cxemorexHHKa»  obecrneunBaeT  (opMHpOBaHHE
npoeCCHOHATBHBIX M OOMMX KOMIeTeHIUH mo Bcem Bugam aestensHoctH PIOC CIIO mo
cnernuanbHocT 27.02.03 ABTOMaTHKA U TeJIeMEXaHUKa Ha TpaHCTIOpTEe (3KEJIE3HOIOPOKHOM TPAHCIIOPTE).

Oco0oe 3HaueHue NUCHUIUTHHA uMeeT npu popmupoBanuu U pazButuu OK 1 - OK 6, OK 9, I1IK 1.1

1.2. Heﬂb N IVIAHUPYEMbI€ pe3yJbTaTbl OCBOCHHUS TUCIHHUIIIMHDBI

B pamkax mporpaMmsbl yueOHOM TUCIUTUIMHBI 00yYarOIIMMUCS YCBAaHBAIOTCS YMEHUS M 3HAHUS:

Kox IIK OK Ymenust 3Hanus

OK 1 - OK 6, | — ucnonb30BaTh TUIIOBBIE CPEICTBA — BUJIbI THGOPMAIIMH U CTIOCOOBI

OK 9, TIK 1.] | BPIYHMCIUTENLHON TEXHUKH 1 IPOTPAMMHOTO ee npencrasieHus B OBM;
obecrievyeHus; — aIrOpUTMBI (PYHKIIMOHUPOBAHUS
— MPOBOAUTH KOHTPOJIb U aHAJIU3 IIpoLiecca 1M(POBON CXEMOTEXHUKHU.

(GYHKLIMOHUPOBAHUS LIU(POBBIX CXEMO-
TEXHUUYECKUX YCTPONCTB MO (PYHKIIMOHATIBHBIM

cXeMmaMm.
Koambt ITnanupyemsie pe3yJbTaThbl OCBOCHHUS THCHUTIINHBI
OK 1 BriOupate crocoObl pemeHus 3aj1a4 nNpopecCuoHaNbHON NesTeIbHOCTH IPUMEHUTEIBHO K
PAa3JIMIYHBIM KOHTCKCTaM
OK 2 Vcnonb30BaTh COBpEMEHHBIE CPEICTBA MTOUCKA, aHAIN3a U MHTEPIIPeTallui HHPOPMALUU U
I/IH(bOpMaI_[I/IOHHI)Ie TEXHOJIOT'MU JIJIA BBIIIOJIHCHUS 3a/1a4 HpO(l)eCCHOHaHBHOfI ACATCIIbHOCTH
OK 3. [1nanupoBaTh U peannu30BbIBaTh COOCTBEHHOE MPO(ECCHOHAIBHOE U IMYHOCTHOE Pa3BUTHE,

NpCANPUHUMATCIIBCKYIO ACATCIILHOCTL B HpO(I)eCCHOHaHBHOﬁ C(I)epe, HCIIO0Jb30BaTh 3HAHUA
110 q)HHaHCOBOﬁ T'paMOTHOCTH B Pa3JIMYHBIX )XKU3HCHHBIX CUTYalUAX

OK 4. OddexTuBHO B3aMMOIEHCTBOBATh U Pa0OTATh B KOJIEKTUBE U KOMAaH/IE

OK 5 OcylecTBiIATh YCTHYHO M IHMCBMEHHYHO KOMMYHUKAIIMIO HA TOCYJIapCTBEHHOM  SI3bIKE
Poccuiickoii @enepaniuu ¢ yueToM 0coOOEHHOCTEH COLMAIBbHOTO U KYJIBTYPHOI'O KOHTEKCTA

OK 6. [IposiBiSATE rpa)kAaHCKO-MATPUOTHYECKYIO TMO3UIMIO0, JIEMOHCTPUPOBAThH OCO3HAHHOE

MOBCACHHUEC Ha OCHOBC TPAAWIHUOHHBIX 06H.[C‘I€JIOB€‘-I€CKI/IX HGHHOCTeﬁ, B TOM 4YHUCIIC C
YUETOM TapMOHHU3AIMU MCKHAIIHUOHAJIIBHBIX M MCEXKPCIUTHO3HBIX OTHOH.ICHHﬁ, IPUMCHATH
CTAHAAPTHI AHTUKOPPYIIIUOHHOI'O IMTOBCACHU A

OK 9. [Tonp3oBaTbest mpodeccnoHaabHON JOKYMEHTAIMEeH Ha TOCYIapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX




IIK 1.1 Ananu3upoBath  pabOTy  CTaHUMOHHBIX, IEPErOHHBIX,  MHKPOIPOIECCOPHBIX
JMArHOCTHYECKUX CUCTEM aBTOMATHKH 10 MPHUHLIUINAIBHBIM CXeMaM

2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHOIl padoThl

Bun yueOHoi padoThI O0bem B yacax
O0bem 00pa3zoBaTeJIbHOM MPOrPpaMMbI Y4e€OHOM TUCIUATIIUHbBI 92

B TOM YHCIIE:

TEOpeTUICCKOe 00yICHHE 10
nabopaTopHbIe PaOOTHI 2

IMPAKTUYICCKUC 3aHATHA

Koncynbpranuu

[IpomexyTrounas aTTectanus (IK3aMeH) 3




2.2. TemaTnyecKkuii IJIAH U COJAepPKaAHME YUeOHON TUCUMIIJIMHBI

Koabl koMneTeHuuid,

HaunmenoBaHue pasneiios Coaepxxanue yueOHOro MaTepuaja 1 (opMbl OPraHU3aliu AesiTeTbHOCTH O0bem (popmupoBanuio
U TeM ol0yuaromuxcst B 4Yacax | KOTOPBIX CIOCOOCTBYeT
3J1eMeHT NPOrpPaMMbI
1 2 3 4

Beenenue Conep:xkanue y4eGHOro MaTepuajia OK1-0K6,0K?9,IIK
3amaun U CTPyKTypa AucUMIUIMHBEL Copep’kaHHe TE€M IUCLMIUIMHBL 3HAY€HHE NUCIMIUIMHBI Ha
COBPEMEHHOM 3TaIe pa3BUTHs OOIIECTBA U B CHCTEME MOJTOTOBKU CIIEUATUCTOB 110 aBTOMATHKE 11
U TeleMEXaHWKe Ha KEJe3HOJAOPOXKHOM TpaHcmopTe. KpaTkuit ouyepk HCTOpUH pPa3BUTHS
npoBoit cxeMoTeXHUKH. CB3b MU(PPOBON CXEMOTEXHHUKH C Pa3BUTHEM DIIEMEHTHON 0asbl MpH
CO3JIaHUU IPHUOOPOB U YCTPONCTB (PYHKLIHUOHAIBHON 3IEKTPOHUKH M BBIYMCIUTEIEHON TEXHUKU Ha
ocHoBe crHTe3a. OCHOBHBIE ONPE/ICICHHUS U IOHATHA B IU(POBOI CXEMOTEXHHUKE: CXEMOTEXHHUKA,
nUGpoBO curHaN, IH(POBOE YCTPOUCTBO, MU(POBas JOTHKA, CUHTE3, MUKPOTIPOIECCOpP, MUKPO
OBM. Pomp u 3HaueHWe (YHKIMOHAJBHON OIIEKTPOHMKH, KAaK HAYYHO-TEXHUYECKOTO
HarpasJICHUS, B IOCTPOCHUHN HOBBIX CUCTEM aBTOMATHKHU HaA KCJIC3HOAOPOKHOM TPAHCIIOPTE

Paznen 1. ApupmeTnyeckne 0CHOBBI IM(PPOBOIl CXeMOTEXHUKH 12

Tema 1.1. ®opmbl | Conep:kanue y4eOHOro MaTepuaJia 2 OK1-0K6,0K9,IIK

NpeAcTaBJIeHUs] YHUCJI0BOMH
uHpopmanun B unPppoBbIX
ycTpoiicTBax

OCHOBHBIE OCOOCHHOCTH CHCTEM CYHCICHHUS JJs TpeJCTaBlieHus (3amucu) WHPOpMaluu B
yCTpOMCTBax HU(PPOBOI CXEMOTEXHUKH (IBOWYHAs, JBOMYHO-AECATHYHAS, BOCBMEpHYHAs,
LIeCTHaAaTePUYHAsl CHCTEMbI CUMCIICHN).

dopmaTel mpencTaBleHHs U Nepeadd nHpopManuu it udpoBeix ycrpoiicts. [lonsrue Oura,
OaiiTa, MAITMHHOTO CJIOBA. MaTeMaTHYECKHH M MAIIMHHEINA CIOCOOLI 3alMCH JTBOWYHBIX YHCEIL.
DopMBI TIpeCcTaBICHNS YUCEN ¢ PUKCUPOBAHHOMN W IaBaromiel 3ansaToi. [lorarue o paspsaHoi
cetke. llpencraBrneHne MONOXKHUTEIBHBIX M OTPHUIATENBHBIX JIBOMYHBIX YHCEN B IPSMOM,
00paTHOM, JIOTIOJIHUTEIHHOM U MOJTU(PHUIIMPOBAHHOM KOJIaX CO 3HAKOBBIM U 0€3 3HAKOBOTO pa3psaa

B ToM uncie, NPAKTHYECKUX 3aHATHIH

[pakTuyeckoe 3ansaTue Ne 1. KogupoBanue nensix, ApoOHBIX U CMEIIAHHBIX YHCEN B Pa3THYHBIX
CUCTEMAX CUUCIICHMUS.

IIpakTuyeckoe 3ansaTue Ne 2. KomupoBaHue MOJOXHUTEIBHBIX W OTPHUIIATEIBHBIX JIBOUYHBIX
YHCeI B MPSMOM, 0OPaTHOM, JIOTIOJTHUTEIIEHOM M MOJU(HUIIMPOBAHHOM KOJ/IaX CO 3HAKOBEIM U 0€3
3HAKOBOI'O pa3psaia»

11




Tema 1.2.
Apudmernyeckue
onepauuu c

KOAUPOBAHHBIMHU YHC/IAMHU

Coaep:xanue y4eOHOro MaTepuaJia

OcoOeHHOCTH BBITIONHEHUST apu(METUIeCKHX OMNepaluid ¢ MHOTOPa3pSAHBIMA TBOWYHBIMH
KOAWPOBAaHHBIMH YMCIIaMH (CIIOKEHHE, BRIYMTAHNE, YMHO)KEHHE U JIeJIeHne) CO 3HAKOBBIM H 0e3
3HaKOBOT'O pa3psja.

[IpaBuna m mMociIeqO0BAaTEIHHOCT BBITTONHEHUS apU(PMETHUECKUX OMeparfii ¢ KOJAUPOBAHHBIMH
IBOMYHBIMA YHCIaMHA ¢ (UKCHPOBAHHOM W TUIABAIONICH 3amsIToii B MPsAMOM, OOpaTHOM,
JIOTIOJTHUTEIIEHOM U MOJAU(DUIIMPOBAHHOM KOJIe CO 3HAKOBBIM U 0€3 3HAaKOBOTO0 pa3psaa. CioxeHue
Y BBIYUTAHUE KOJIMPOBAHHBIX JJBOMYHO-ICCATUYHBIX YHCEN CO 3HAKOBBIM U 0€3 3HAKOBOTO pa3psija

B ToM unciie, npAKTUYECKUX 3aHATHI

IIpakTuyeckoe 3ansitue Ne 3. BrimonHeHne apu(METHIECKUX ONEpayii ¢ MHOTOPA3PSAHBIME
ABOWYHBIMU KOAWPOBAHHBIMU YHCJIAMH CO 3HAKOBBIM 1 0e3 3HaKOBOTO paspdaa.

OK1-0K 6,0K 9, IIK
11

Paznen 2. Jlornyeckne ocHOBBI HM(PPOBOI CXeMOTEXHUKH

18

Tema 2.1.
DOYHKIUOHAIbLHAS JIOTUKU

Coaep:kanue y4eOHOro MmaTepuasa

Odusnyeckoe MpeACTaBICHHE JIOTHUECKUX 3HAYCHUH JBOMYHBIX YHCENl AIIEKTPUYCCKUMHU
curHamamu. [loHsTHE O KOMOWHANMOHHOH cxeme © 1mdpoBoM aBTOMare. bByseBbl
(mepexmrovarenpHble) (YHKIUM, WX KOJHMYECTBO M CIIOCOOBI 3aJaHWs, CYIIECTBEHHBIE H
(UKTHBHBIE IEPEMEHHBIE.

CriocoOblI IpecTaBIeHus JIOTHUECKUX EPeKTIoYaTeIbHBIX (YHKIMIA: BEICKa3bIBaHHE (CIIOBECHOE
Y IHCbMEHHOE), TabMM4HOE (MIOHATHE O TA0IMIAX UCTUHHOCTH) M aHAJTUTUYECKas 3aIKCh (3alHch
¢dopmynoit). DnemenTtapHasle (ocHOBHEBIE, OasucHble pynkuun W, WIN, HE) u xomOuHanmoHHbIE
(yHuBepcanbHble, 0a30Bble) Jormdeckue (YHKIMHM OJHOW M JBYX TNEPEMEHHBIX, HX
(yHKIMOHANBHAS 3alKMCh 4Yepe3 JU3BIOHKIMI0, KOHBIOHKIWIO U wuHBepcuio. [loHsThe
BbICKa3bIBaHUA. Onepanuy UMILTUKALNY, SKBUBAJIEHTHOCTH M CyMMBI 110 MOJYJIIO 2, UX CBOHCTBA.
Tabmuipl UCTHHHOCTH JUII OCHOBHBIX (0a3WMCHBIX) W YHUBEPCAINBHBIX (0a30BBIX) JOTHUECKUX
¢yHkuui. PeneiiHO-KOHTaKTHBIA aHAlOT JJIEMEHTAPHBIX W KOMOHMHAIIMOHHBIX JIOTHYECKHX
(hyHKIHIA.

[IpumeHeHne 3aKOHOB, TOXKAECTB M NPaBWI anreOpbl JOTHMKH Ul 3alMCH M NpeoOpa3oBaHus
MepeKIroYaTeNIbHBIX (QyHKIMH. Y caoBHOe rpaduueckoe obo3Hauerue (YI'O) ocHOBHBIX (0a3UCHBIX)
W YHHBEpCATbHBIX (0a30BbIX) JIOTHYECKUX O3JIEMEHTOB JUISl peaju3allid DJIEMEHTapHBIX |
KOMOMHAIIMOHHBIX (QYHKIMH

B ToM umciIe, NPAKTHYECKUX 3aHATHH

IIpakTHyeckoe 3ansaTue Ne 4. Dopmbl mpenctaBieHus (QyHKIuN anreOpsl JOTHKA U UX
MUHUMH3AIHS.

OK1-0K6,0K 9, IIK
11

Tema 2.2. OCHOBBI CHHTE32
undppoBbIX JOTHYECKHX
YCTPOIHCTB

Coaep:xanue yueOHOro MaTepHuaJia

AJNropuT™M nepexona oT BBICKa3bIBaHUS K TaOJMMYHOHN U (yHKIHMOHATBHON aHAIMTHYECKOH Gopme
3aITUCH NIePEKITI0YaTeNbHbIX GYHKIMH. OCHOBBI aHATMTHYECKOTO U rpadudeckoro (kapTel KapHo)




croco0oB MuUHMMM3aNMUA (YHKIMA. MeTojuka mepexoja OT HOPMAJIBHONH K COBEPIICHHBIM
(hopmaM 3amucH mepeKToYaTeNbHBIX QYHKIUN PY aHATUTHYECKOM U TpadUIecKoM Croco0ax.
OCHOBBI CHHTE3a M aHallM3a KOMOWHAIIMOHHBIX JIOTHYECKHUX CXEM. AJTOPUTM Tepexoia oOT
BBICKa3bIBaHUS K TaOMUYHOM W  (PYHKIMOHAIBHOW  aHAIUTHYECKOM (opMe 3amucu
nepexmodaTensHeix pyakuii. Crenpanbaeie paznoxkenus [1®. He momHOCTBIO OmpenereHHbIe
(gactapie) I1®. [loctpoenne QYHKIMOHATBFHOW CXEMBI JIOTHYECKOTO YCTPOWCTBA METOAOM
cuHte3a. CHHTE3 HE MOJHOCTHIO 3a/IaHHBIX JIOTHUECKUX (yHKIMA. [[oHATHE O 3ampelieHHbIX U
HEOMpPeICTICHHBIX HA00opaX apryMEHTOB AJIEMEHTAPHBIX (YHKIMHA. AHAIN3 ()YHKITHOHAIBHBIX CXEM
JIOTHYECKUX YCTPOICTB. HeKkoTophle OCOOEHHOCTH IOCTPOCHHS CXEM JIOTHYECKHX YCTPOWCTB.
Texanueckas peanmsanund — MOCTPOCHUEC JIOTUYCCKUX CXEM 110 NEPCKI0YATCIIbHBIM (b}/HKHI/ISIM.
Oco0eHHOCTH MOCTPOCHHUS JIOTHYECKUX YCTPOUCTB

B Tom unciie, npakTHYeCKUX 3aHATHI

IIpakTuyeckoe 3anatue Ne 5. [loctpoeHne cxem mU(POBHIX JTOTUIECKUX YCTPOWCTB METOIIOM
CHHTE3a.

OK1-0K 6,0K 9, IIK
11

Tema 2.3. ludposbie
HHTerpajibHbIE
MHKPOCXeMBI

Conep:xanue y4eOHOro MaTepuaJia

O6mue cBeneHus 0 HUPPOBBIX HHTErpanbHBIX MUKpocxemax (LIMMC) u 06macTh MX MpUMEHEHHSI.
Ocnosable cepuu LIUMC miist moctpoeHus Jorudeckux ycrpoiicts. Kitaccudukarus cepuit HUMC
o (yHKUMOHAJIBHOMY HA3HAYEHHUIO, (DPU3MYECKOMY NPHUHLUIY PpabOThl aKTHBHBIX 3JIEMEHTOB
(CXeMOTEXHMYECKOE  peIIeHHe), J3JeKTPUYECKUM W  OKCIUTyaTallMOHHBIM  [apaMeTrpam,
BBITIOJIHSIEMBIM (YHKITUSM, KilaccaM (Turam). HoMeHkaTypa u cepun MUQpOBBIX HHTETPaTbHBIX
MukpocxeM.  KoHcTpykTHBHOE  OodopmMieHHE  WHTErpanbHBIX  MuKpocxeM.  Cucrema
nUppoOyKBEeHHOTO 0003HAYCHUSI CEpUil LUPPOBBIX HHTErPAbHBIX MHUKpocxeM. OCHOBHBIC
mapamerpel  [IUMC. CpaBuutenpasie mnapamerpel [[UMC ¢ pa3nuuHbBIMH  BHAAMH
CXEMOTEXHUYECKHX PEIICHUI.

OOmass xapakTepUCTHKa IOCIEIOBAaTEIbHBIX M KOMOMHALMOHHBIX LHU(POBBIX JIOTHYECKHX
ycrpoiict Ha ocHoBe LIMMC. OyHKIIMOHATBHEBIE CXEMBI U YCIOBHBIE Tpaduyeckue 0003HaYCHUS
HWUMC B 3aBucuMocTH OT (yHKIHOHAIBHOTO Ha3HadeHus. Ocobennocty Brmodenus: LIUMC B
(YHKLIMOHAJIBHBIX CXEMaX JIOTHYECKUX YCTPOMCTB

OK1-0K 6,0K9,IIK
11

Pazpnen 3. IlociaenoBarenLHO

CTHbIE HU(POBbIE ycTPOiicTBa — U(POBbIE ABTOMAThI

15

Tema 3.1 IHudposbie
TPUITEPHBbIE CXEMbI

Coaep:xanue yueOHOro MaTepuaJa

OOmiue cBeieHUs] O TpUTTEpE Kak MpPOCTEHIEeM KOHEYHOM IU(poBOM aBTomare. HasHaueHue
TPUITEPOB U UX NPHUMEHEHHE B almapaType MKeJIEe3HOMOPO)KHOH aBTOMATHKH U TEIEMEXaHUKH.
Tuns! Tpurrepos. Knaccugukanus TpurrepoB 1o crnocody 3anucy U yHpaBieHUs] HHPOpMaIHeH,
OpraHM3alliy JIOTUYeCKNX cBs3eill. Haznauenne m 0003HaUYeHHE BXOJOB M BBIXOJOB TPHUITEPOB.

MeroauKka onpeaesieHnus COCTOSHHS TPUTTepoB. OCHOBHEIE TAPAMETPHL.

OK 1 - OK 6, OK 9, TIK
1.1




[TocTpoenue TpUrrepoB Ha OCHOBE JIOTUYECKUX SIIEMEHTOB HHTETPAIbHON CXEMOTEXHUKH METOAOM
cuHTe3a. OCHOBHBIE ITOHATHSI O CTATUYECKOM M AMHAMHYECKOM yIpaBiieHuH Tpurrepom. [puammn
(YHKIMOHUPOBaHUSI acHHXpPOHHOTO RS-Tpurrepa (OmcrabuibHas sueiika mamsTH) HA OCHOBE
sornueckux snemeHToB M-HE u WJIM-HE B uHTErpaabHOM CXEMOTEXHHKE C IPSIMBIMU
nHBepcHbIMHU Bxoaamu. [locTpoeHne QyHKIMOHAIBHON cXeMbl U mpouecc (HyHKIHOHUPOBAHUS
OJTHOCTYIICHYATOT0 M JBYXCTymeHdaToro RS-tpurrepa. OCOOCHHOCTH MOCTPOCHHS W PadOTHI
(YHKLIMOHANBHBIX CXEM CYETHBIX TpUrrepos. [locTpoenne QyHKIMOHAIBHBIX CXEM M HPUHIMI
pabotsl Tpurrepos T-tuma, D-tuna. Iloctpoenue ynuepcansHoro JK-tpurrepa Ha ocHose RS-
TPUITEpPAa C YCTPAHEHHEM COCTOSHHUS HEONPEAENICHHOCTH. YCIOBHUSA IOCTPOCHUS U PabOTHI
CHUHXPOHHBIX TpUITepoB. Tabnwma mepexomoB Tpurrepa (Tabiuia HCTHHHOCTH) M 3aKOH
(YHKIIMOHUPOBAHUS TPUTTEPa (XapaKTEPUCTHUECKOE YpaBHEHUE TPUTTEPA).

Hexortopeie ocoGeHHOCTH (QYHKIMOHAIBHBIX CXEM TPHUITEPOB: pacIIMpeHHe HH()OPMALMOHHBIX
BxonoB o W (MJIN), co3manne BXOMOB aCHHXPOHHOW ycTaHOBKH (cOpoca) B HyseBoe (0) mim
enuanYHOE (1) COCTOSIHME TPUTTEPOB M UX OJOKMPOBKA, CO3JaHUE JOMOJHHUTEIBHBIX BXOJOB
paspemenus. [loctpoenue n paboTta cxem B3aMMHOTO TipeodpazoBanus Tpurrepos: RS—T; D —T;
RST— D; RST— JK; JK — RS; JK— T; JK—D. YcnoBHoe rpadnueckoe 0003HaYeHIE TPUITEPOB

B Tom unciie, 1a6opaTopHBIX PadoT

JladopaTopHasi padora Ne 1. UccnenoBanue pabOThl MHTETPATBHBIX TPUTTEPOB HA JIOTHUECKUX
JIIEMEHTAX)

Tema 3.2. Ilud¢posbie
CYETYNKH MMITYJIbCOB

Copaepxanne yueOHOr0 MaTepHaJIa

OOmume cBeneHnst 0 cueTdYMKax. HasHaueHWe M THITBI CUETYMKOB M TIEPECUCTHBIX YCTPOMCTB.
Knaccupukanms wu mapameTpsl c4eTynkoB. [IpuHIMN (QyHKIMOHMPOBAHHS CUETYHKOB.
MaxkcuManbHbIH (M306ITOYHBIN) 1 3P PEeKTUBHBIN KO HUIIMEHTHI cueTa cueT4ynka. [lepenonnenue
CUETYHKA

[TpuHIMITBEI TOCTPOCHUS U PaOOTHI CYETYMKOB HA CJIOKEHUE M BBIYMTAHHUE C TIOCIIE0BATEIbHBIM,
napajiebHbIM, CKBO3HBIM U TPYIIIOBBIM MEepeHocoM. Tabimia nepexo 0B CYeTYHKOB (Tabauia
HUCTHHHOCTH, TaOJIMIa COCTOSHUI) U 3aKOH (DYHKIIMOHMPOBAHMS CUETUMKA (XapaKTEPUCTHYECKOE
ypaBHeHue). PaspsimHOCT, M KOXQQHIMEHT TepecueTa CYETYMKOB, BECOBOE COOTHOIICHUE
paspsanoB. Beox u BeIBOA MHGpOpMANMU B cYeTYMKAx (TIOCIICHAOBATEIbHBIM M TapaUICIbHBIN).
CUHXpOHHbIE M aCHHXPOHHBIE cHeTYWKH. CUeTYWK ¢ HW3MEHSIEMBIM HalpaBlIeHHEM cueTa
(peBepcuBHBIN cueTdrk). CaMOOCTaHABIUBAIONIMIACS CYETYHMK. J[eKaaHbIH TBOUYHO-ECATHIHBIH
cueTuuk. [locTpoeHne U MPUHIKI pabOTHI CYETINKOB C IEPEMEHHBIM KOIPQHUIIMEHTOM TTepecyeTa.
KoubueBsie cyeTUHKH.

[locTpoeHne cyMMUPYIOIIETO JBOWYHOIO CUETYMKA METOIOM CHHTE3a. BapuaHTbl rpaduueckoro
n3o00paxkeHnst PyHKIIMOHATBHBIX CXEM CUETYHKOB (BEPTHKAIBLHOE U TOPU3OHTANBHOE). Y CIOBHOE
rpapudeckoe oOo3HauUeHHE CUYETYMKOB. KackajHoe coelMHeHHE CYETYHKOB (MHOTOpAa3psIHBbIE
cueTdnkun). CxeMbl JeuTessl YacTOThl HMIYJIbCHOW MOCJIEA0BAaTEAbHOCTH Ha OCHOBE JBOMYHBIX

OK1-0K6,0K 9, IIK
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CUCTYMKOB (HAa3HAUCHWE, NPHUHIMUI TIOCTPOCHUS u paboTa JAeIUTeNed C pa3IuYHBIMU
Kod(hduImeHTaMu NeTICHNU)

B Tom umnciie, 1a60paTOpHBIX padoT

JlabopaTopHas padora Ne 2. VccaenoBanue yHKIIMOHAIBHBIX CXEM CUCTYMKOB.

Tema 3.3. Peructpsl

Copaeprxanne yuedOHOro MaTepuajia

O6mme cBeaeHus o perucrpax. HasHauenwme M THUIBI perucTpoB. Kiraccudukarms perucTpos.
[Mpunnun mocTpoeHuss W pabOTBHl THOCHEAOBATEIbHBIX, IMapajuIeNbHBIX, TOCIE0BATENBLHO-
napajieNbHbIX ¥ TapajlieIbHO-TI0CIeJ0BAaTEIbHBIX PETUCTPOB IPU BBOJIE U BBHIBOJIE MHPOPMAITUHL.
Ocobennoct mapadaszHoro mapamie’nbHOro peructpa. KosblieBble perucTpbl, X Ha3HAuCHHUE,
0CcOOEHHOCTH TIOCTPOCHUS M AMHAMUKA paboThl. PErucTphl ¢ BHICOKUM HMITEIAHCOM, TPUMEHEHNE
HUX B BBIYHCIIUTCIIBHBIX KOMIIJICKCAX. PCBCpCHBHBIﬁ perucTp, Ha3HA4YCHUC, IIPHUHIUII ITIOCTPOCHHUA U
ocoOeHHOCTH TprMeHeHus. CIBUTAIOIINE PETHCTPHI C LETSIMH ITpHeMa ABOMYHOM nH(popManuy B
TIOCJIE/IOBATEIILHOM KOJIE U BBIZIAYHM — B TTapajlIeIbHOM KoJie M Hao00poT. CIBHUraronue perucTphl
Kak rpeoOpa3zoBaTenu KogoB. bydepHbie perucTphl.

BapuanTter rpaduueckoro m3zoOpakeHus: QYHKIMOHATBHBIX CXEM PETHUCTPOB (BEPTUKAIBLHOE M
TOPU30HTAIBHOE). Y CIIOBHOE Tpadudeckoe 0003HaYeHNE PEerucTpoB. Peann3anus cxeM perucTpoB
Ha TpUITCpax pas3JIMYHBIX TUIIOB

B Tom uncie, 1a60paTopHBIX padoT

JlaGopaTopHas padora Ne 3. MccnenoBanue yHKIMOHAIBHBIX CXEM PETHCTPOB

OK1-0K6,0K 9, IIK
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Paznen 4. KomounanuonHbie nu(p)poBhie yCTPOiicTBA 14
Tema 4.1. Hludparopsr u | Coaep:kaHue yueGHOro MaTepuaia 2 OK 1-0K6,0K9,IIK
AemugpaTopbl Ha3nauenne mudparopoB u aemmdparopoB Kak 3IIEMEHTOB IPeoOpa3OBaHMS YHCIOBOM
nHapopmaruu. [lpuHiun moctpoennss u pabotel mmdpaTopoB U Aemudparopon. Tabmura 11
WCTHHHOCTH Tiporiecca (yHKIIMOHUPOBaHUs mudparopa u aemmdpparopa. MaTpudHsie, THHEHHbIE
U TIPSIMOYTOJIbHEIE JiemudpaTopbl. EMkocTs mmdpatopoB u nemmdpatopoB. opmarbl BXOJHOTO
KOJIa: JBOMYHBIN U JBOMYHO-ECATHYHBIA. MHOTOCTYIEHYaThIe JenIH(PaTOpHL.
VYcnosHoe rpaduyeckoe 0003HaueHHE MN(PATOPOB U AN PATOPOB. AHAU3 CXEM IUPPATOPOB
u netmdparopos B 6azucax MJIN, M-HE, WJIN-HE
B ToMm uncie, 1a00paTOpHBIX padoT 2
JlaGopaTtopHasi paGora Ne 4. VccnenoBanue (YHKIMOHANBHBIX CXeM IIH(QPaTOPOB H
nemudpaTopoBy»
Tema 4.2. | Comep:kanmne y4eGHOro MaTepuajia OK1-0K6,0K9,TIIK

IIpeoOpa3oBaTesn KOxOB

Haznauenne mnpeoOpazoBareneld komoB. I[IpuHIIMIT MOCTpOCHHUS M PabOTHI TIpeoOpa3oBaTElIs
JIBOMYHOTO IMTO3UIIMOHHOTO YKCJIa B CHICIIMATbHBIE JBOMYHBIE MAIIIMHHBIE KOJIbI M MAIITUHHBIX KOJIOB
OJTHOTO BHJA B APYTOH, mmpeoOpa3zoBaTeis TBOMIHO-ACCATUIHOTO KOJA B JTBOWYHO-IECATUIHBINA
KOJI IPYToro BHJIa, MpeoOpa3oBaTes KOJ0B s b poBoi KoaupoBKH. OCOOEHHOCTH HOCTPOCHHS
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CXEeM TIpU TMEepexojie M3 KOJOB OJHOM CUCTEMBI CUHCICHHS B JAPYyryro. TaOnwiia MCTUHHOCTH
mpotiecca (pyHKIIMOHUPOBaHUS peoOpa3oBaTessi KOJ0B.

YcnoBHoe Tpaduueckoe 0003HaUCHUE TPeodpazoBaTeneli KoJoB. AHaIN3 CXeM peoOpa3oBaTeneit
kozoB B Oasucax UJIN, U-HE, UJIW-HE

B ToM unciie, TPAKTHYECKUX 3aHATHI

HpaKaneCKoe 3ansaTue Ne 6. Jlornueckoe IMPOCKTUPOBAHNEC CUCTHLIX CXCM).

Tema 4.3.
MyJabTHILIEKCOPBI 7
AeMYJIbTHIIEKCOPbI

Conep:xanue yueOHOro MaTepuaJia

Haznauenne MynpTHIUIEKCOPOB M JE€MYJIbTUILIEKCOPOB KaK AJIEMEHTOB YCTPOWCTB Mepedaud U
npuema nHpopManuu. MyNbTUILIIEKCOPHI KaK HU(PPOBbIE MHOTONO3UIIMOHHBIE TTEPEKII0YaTENH-
KOMMYTAaTOpBL.  J[eMyIbTUIIIEKCOPEI KaK CEIEKTOPBI-PACHpPENEIUTENN BXOAHOTO CHUTHANA,
pacIIMpHUTEIN KaHaJIOB.

[Mpunnun mnocTpoeHWs ©  (QYHKIHMOHHPOBAHUS MYJIBTUIUIEKCOPOB M JIEMYJIbTUILUIEKCOPOB.
Oco0eHHOCTH UCTIONIB30BaHUS MYJIBTHILIEKCOPOB IS Tepeaadu nHPOPMAaIMK U3 MHOTHX KaHAIOB
B OZIMH B TIOCJIEZIOBATEIBHOM KOJI€ U TPeoOpa30BaHusl MapauIEIbHOrO KoJa B IIOCIEI0BATEIbHBIMN.
MyJnbTUIUIEKCOPHOE W AEMYJbTHIUIEKCOpPHOE JepeBo. Tabmmua WCTHHHOCTH —Tpolecca
(YHKIIMOHUPOBAHUS MYJIbTHILIEKCOPOB U IEMYJIBTUILIEKCOPOB. [IpuMeHeHne My IbTHILIIEKCOPOB U
JEMYJIBTHIIIIEKCOPOB KaK KOMMYTaTOpoB KaHanoB. IIoHATHE O cenmekTopax-MyJIbTHILIEKCOpPAX.
YcnoBHoe rpaduueckoe 0003HaueHIE MYJIBTH-TIEKCOPOB H AEMYJIbTHILIEKCOPOB

B Tom unciie, 1a60paTOpHBIX PadoT

JladopaTopHasi paGora Ne 5. lccnemoBanue (DYHKIMOHAJIBHBIX CXEM MYJIBTUILICKCOPOB U
JEMYJIbTUITIICKCOPOB.

OK1-0K6,0K 9, IIK
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Tema 4.4.
KomOunHAIIMOHHEBIE
JABOUYHbIE CYMMATOPbI

Conep:xanue yueOHOro MaTepuaJia

Haznauenue u xnaccuukarusi KOMOMHAIIMOHHBIX cyMMaTopoB. IlocTpoeHne MeToioM cuHTe3a U
ycnoBHsl (DPYHKIMOHHPOBAHHS OJHOPA3PSIIHOI0 KOMOMHALMOHHOTO Mojiycymmaropa. Tabmuma
WUCTHHHOCTH TIpoliecca (yHKIIMOHUPOBAaHHS KOMOMHAIIMOHHOTO cyMMaropa. [Toctpoenue u pabora
HOJTHOTO OTHOPA3PsIHOr0 KOMOMHAIIMOHHOTO CyMMAaTopa.

MHoropa3zpsiiHble CyMMaTOPBI MOCIEN0BATENBHOTO U MapAJIIEIbHOTO JIEHCTBUS C 3alIOMUHAHUEM
MIEpPeHoca, TOCIe0BATEIHHBIM CKBO3HBIM NIEPEHOCOM, TApPAJUIEIbHBIM U TPYTITOBBIM IIEPEHOCOM.
Crioco06s! MoBBIIIEHUS OBICTPOAEHCTBHS MapallIeIbHBIX CYMMaTopoB. HakammuBatomniye 1BONYHbIE
cymmatopel. Jlecatndynele cymmaropbl. KackagHoe coeiMHEHHE CyMMaTopoB. Y CIOBHOE
rpaguueckoe 0003HaUEHHE CyMMaTOpoB. AHaIN3 PYHKIHOHAJIBHBIX CXEM CyMMaTOPOB

B Tom unciie, 1a60paTOpHBIX PadoT

JlaGopaTopHas padora Ne 6. lccienoBanue (hyHKIIMOHAIBHBIX CXEM CYMMAaTOPOB.

Coaep:xanue y4eOHOro MaTepuasa

OK1-0K 6,0K9,IIK
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Tema 4.5. IludposBsbie
KOMIIapaTopbl

Hasnauenne w kmaccudukarvsi muQpoBbIX KOMIIAPATOPOB — cXeM cpaBHeHUs. OCHOBHEIC
OTIepaIluK MOPa3PSTHOTO CPABHEHUSI IBYX CPABHUBACMBIX JIBOMYHBIX YHCEN HA OCHOBE anreOpbl
sorukd. [IpyUHIUITEI paBEHCTBA U HEPABCHCTBA IBOUYHBIX YMcell. [[pHHIIUT MOCTPOSHUS 1 IMPOLIECC
(YHKIMOHUPOBAHUS ONHOPa3psAHOTO KommapaTtopa. [locTpoeHne u paboTa MHOroOpaspsaIHOrO
koMmmaparopa. Tabnwia uctnHHOCTH (QYHKIIMOHUPOBaHU KommapaTopa. CriocoObl HaparBaHUs
paspsaaHOCTH KoMmaparopoB. KackalHble CXeMbl KOMIApaTopoB. YCIOBHOE Tpaduueckoe
0003HaYeHHE KOMIIAPaTOpOB

Pasnea 5. lludposbie 3anoMuHAONIINE YCTPOHCTBA

Tema 5.1. Knaccupukanus

u napamMeTpsl
3aMOMMHAOLIMX
YCTPOICTB

Copaeprxanue yuedOHOro MaTepuasia

OO0mmas xapakTepUCTHKA U Ha3HAYCHHE ITU(PPOBBIX 3aIIOMHUHAIOIINX yCTporcTB. Kiaccudukamnus u
napamMeTpbl IU(POBBIX 3AMOMHUHAIOIINX YCTPOMCTB MO (PU3MYSCKHM NPUHIMIIAM pPabOThI, 1O
TEXHOJIOTHH M3TOTOBIICHHS, CIIOCO0Y M300pakeHUs Yrcel, crioco0y 3allOMUHAHUS WHPOPMAIUH,
M0 KPAaTHOCTU CYMTHIBaHMs. MeTo/bl pa3MmelieHus uHpopMmalu (aapecHas u Oe3ajapecHas).
Wepapxust (cTpykrypa) 3amomuHarommx ycrporicts (O3Y, II3Y, IIII3Y). OcHoBHEIE
XapaKTePUCTUKU 3allOMUHAIONIUX YCTPOMCTB: EMKOCTh, OBICTPONCHCTBUE, HANEKHOCTh U
SKOHOMHUYHOCTh. lloHsATHE 0 CBepXomepaTuBHOM 3amoMuHamomeM ycTpoiictee (CO3Y).
Opranuzanusi 6e3aJpecHOd ¥ BHPTYaJbHOW MaMATH (Mara3uHHAas, CTEKOBAas, acCOIMATHBHASI,
HETMOCPEACTBEHHAS M ITPSIMOM aJIpeCaIlim)

OK1-0K6,0K9, IIK
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Tema 5.2. OmnepaTtuBHBIE
3alOMHHAIONINE
ycTpoiicTBa

Conep:xanue yueOHOro MaTepuasia

Ha3znauenue, mpuHIUI HOCTPOCHUS U PEKUMBI pabOTHI OIIEPaTUBHO-3aII0MHUHAIOIIET0 YCTPOHCTBA
(O3Y) — 3anuch, xpaHeHue W yTeHHEe WHPoOpManuu B snemMeHTax namsatu O3Y. Opranuzauus
namsatd B O3Y. IlocTpoeHne cxeM 3allOMHHAIONINX 3JIEMEHTOB JMHAMHUYECKHX M CTATHYECKUX
O3YVY. Crpykrypa matpun Hakonuteseil uadopmaruu O3Y. CxeMbl OniepaTHBHBIX 3aIIOMHHAIOIINX
ycrporicte Ha ocHoBe TTJI-ctpykryper u MJII-CTpykTypsl € OAHOKOOPAMHATHOM U
JIBYXKOOpAMHATHON BbIOOpKOi. Crarnueckue O3Y (peructpoBbie, MaTpHYHBIE, (aiyoOBbIE,
nopaspsaneie, OanrtoBbie). Junamuueckue O3Y. CxemorexHuka O3Y Ha OTCUECTBEHHBIX
MHUKpOCXeMax. Y CIIOBHOE rpaduueckoe 0003HaueHHE ONepaTHBHO-3aIIOMUHAIOIETO YCTPOHCTBA

OK1-0K 6,0K9,IIK
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Tema 5.3. IlocTrosiHHbIe
3aMOMHHA-I0IHE
ycTpoiicTBa

Coaep:xanue yueOHOro MaTepuasa

Hasnauenune u knaccuukanys IOCTOSHHBIX 3anoMuHaromux ycrpoiictB (I13Y). Dnementnas
0a3a W opraHM3auusl IOCTOSHHBIX 3alOMHHAIONIMX YCTPOMCTB. llocTOsSHHBIE 3amoMHHarOIINE
YCTPOHCTBAa MACOYHOTO THITA M IPOTpaMMHUpyeMEIe TTosib3oBaTesieM. [loctpoenue 113V pazauanbIx
BuaoB. llpuHnmm mnporpamMMupoBanus monb3oBateneM [I3Y  (9neKTpUYecKMM CHTHAJIOM W
MackupoBaHueMm).  OcCOOEHHOCTH  TOCTPOEHHS  MEPENpOrpaMMHUPYEMBIX  ITOCTOSHHBIX
3anomuHaommx ycrpoiicts  (III3Y). Cxema IIII3Y ¢ MHOTOKpaTHBIM DIIEKTPUUECKHM
nepenporpammuposanuem. [1I13Y ¢ ynbTpadroneToBbIM CTUPaHUEM U JIEKTPHYECKON 3aIHUChHIO.
YcnoBHoe rpaguueckoe 0003HauE€HHE OCTOSHHBIX 3aIIOMHHAIOLINX YCTPOHCTB

OK 1 - OK 6, OK 9, TIK
1.1




Pasnes 6. Anasioro-un¢)poBbie H M(PPO-aHATOTrOBbIE MPeodpa3oBaTe T HHPOPMALUA

Tema 6.1.
aHAJIOTOBbIE
npeodpazoatean (LAII)
KO/Ja B HANpPsSIZKEHU e

udpo-

Copaeprxanne yuedOHOro MaTepuaJia

Ha3nauenne n oCHOBHBIE HapaMeTphl MHU(Ppo-aHAIOTOBEIX NpeobpasoBarencit (LIAIT). MeTomsr
peoOpa3oBaHus KOJIa B aHAIOTOBBIN curHail. OCHOBHBIC CXEMHBIC PEIICHUS TTOCTPOSHUS IIU(PO-
aHAJIOTOBBIX TpeoOpazoBareneii: [[AIl ¢ mnOpenU3MOHHBIME PE3UCTOPHBIMU MATPUIIAMH U
6e3marpuunbie. [loctpoenue u puHIU padoTel cxembl [{AIT ¢ mpenM3nOHHBIMU PE3UCTOPHBIMU
matpuniamu (LIATI ¢ BecOBbIME TBOUYHO-B3BEIICHHBIMU CONPOTUBIICHUSIMH ) © HA OCHOBE MaTPHUIIBI
R-2R ¢ cymmupoBanmeM TOKOB. CXEMOTCXHUUYECKHME TNPUHIMIBI  [U(PO-aHATOTOBBIX
npeoOpa3oBaTeneii W WX TOCTPOCHHWE HA OJJICKTPOHHBIX KIIOYaX. YCIOBHOE TIpaduueckoe
0003HaYeHNe ITU(PO-aHATIOTOBBIX IIpeoOpa3opareei

B Tom unciie, 1a60paTopHBIX PadoT

JlaGopaTtopHasi padora Ne 7. HccnemoBanue (GYHKIMOHAIBHBIX CXeM IH(PO-aHATOTOBBIX
peoOpaszoBaTeneiy

OK1-0K6,0K 9, IIK
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Tema 6.2.
nudposbie
npeodpazoBatean (ALII)
uHdopmanuun

AHaJjoro-

Conep:kanue y4eOHOro MmaTepuasa

Haznauenne u ocHOBHBIE TapaMeTpbl aHaoro-udgpoBeix npeodpazosareneit (ALI). [Tpunnmn
a”anoro-uugposoro npeodpazosanus uHpopmanuu. [ToHsTHE O TUCKpETH3ALNN, KBAHTOBAHUU U
KOAWPOBAaHUH HENPEPBIBHBIX CUTHAJIOB. MeToabl MpeoOpa3oBaHMs aHAJIOIOBOIO CHUTHANA B KOJ.
[lpuHoun nocTpoeHus aHAIOro-IM(POBHIX MpeoOpa3oBaTeNel CUTHAIOB MO  METoAaM
CTYIIEHYATOr0 ¥ MOCJIEI0BATEIHHOIO MPHUOIMKEHUSI OTIOPHOTO HANpPSHKEHHUA U C MapayliebHBIM
npeoOpaszoBanueM. [IpeoOpazoBaTens yrira moBopora B ABon4HEIH Ko, [locnenoBarensapie AL
C €IMHUYHBIM U C IBOMYHO-B3BEIICHHBIM NPUOIIKEHNEM. Y CJIOBHOE rpaduyeckoe 0003HaUeHUE
aHanoro-uu@poBkIX MpeodpasoBaTenei

B Tom unciie, 1a60paTOpHBIX PadoT

JlaGopaTtopHasi paGora Ne 8. lcciemoBanue (yHKIMOHAJIBHBIX CXE€M aHAJIOro-IM(POBbIE
npeoOpa3oBaTenei»

OK1-0K6,0K 9, IIK
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Pasznen 7. Muxkponpouneccopbl # MUKPOIIPOLIECCOPHBIE YCTPOHCTBA

Tema 7.1. O01mue cBeneHus
0 MHKpompoieccopax u
MHKPOMPOIECCOPHBIX
cucTeMax

Conep:xanue y4eOHOro MaTepuasia

OCHOBHBIE OTIpeNIeNICHHs] U MTOHATUS O MUKPOIPOIIECCOpax Kak mpuMmepax mu(poBOro aBromara.
Hasnauenue, knaccuukanus W TUIOBas CTPYKTypa MHUKponpoueccopa. J[Ba momxoma K
MOCTPOECHHUIO TIPOLIECCOPOB: MPUHIUIIBI CXEMHOM JIOTUKH U IPOTrpaMMHUpyeMoi TOoTHKH. CrocoObl
OpTaHu3aliy YIPaBIECHHUS BHIYUCIUTENLHBIM MporieccoM. Kiaccudukanys MUKpPOIPOIIECCOPHBIX
cpeactB. Ilokonenus mukpomnponeccopoB. OO0nacTH NPUMEHEHHS MHUKPONPOLECCOPOB U
MuKpoOBM. Ponb MHKpoOnponeccopHoil TEXHHKHM NPH CO3JaHWU CHCTEM OOpabOTKH JaHHBIX.
[lepcrieKTHBBI pa3BUTHS U MCTIOJIB30BAHNS MUKPOITPOIIECCOPHBIX CPEICTB

OK1-0K 6,0K9,IIK
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Tema 7.2.
MuxkponpoueccopHbie
ycTpoiicTBa

Conep:xanue yueOHOro MaTepuaJia

OpHOKpHUCTaNBHBIE MHKpOTponeccopsl. CTPYKTypHas CXeMa M apXUTEKTYpHOE IOCTPOCHHE
OJIHOKPHUCTAIBHOT0 MUKpompoIieccopa. CocTaB, Ha3HAYCHHUE U PUHITUIIBI B3AUMOCBSI3U OCHOBHBIX
OJIOKOB B CTPYKTYpPHOU cXeMe MHKpoTpoiieccopa. HasHaueHHe OCHOBHBIX CUTHAJIOB U BBIBOJIOB.
B3anMozeiicTBuE yCTpOHCTB MUKPOIIPOLIECCOPA IIPHU BHINIOIHEHUN KOMaH[ yrpasieHus. KoMaHabl
MuKporporeccopa. OcCoOSHHOCTH peanm3ali KOMaHI Tepenadn ymnpaeieHus. Opranmzanus
MaMsATH MUKPOIPOIECCOPOB. MaIlIMHHBIC TAKTHI U IUKJIBI (BPEMCHHAs IUarpaMMa IIMKIIOB).
Hudopmarus cocrosaus. 3amyck Mukpornpoieccopa. CocTosHUS 3aXBaTa, IPEPhIBAHUS, OCTAHOBA.
[lonsiTre o mporpaMMHOM OOeCTIeUeHUHN

OK1-0K 6,0K 9, IIK
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CamocrosiTe/IbHas padoTa "
IIpome:kyTOUHAS aTTECTALUSA 3
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3. YCJIOBUS PEAJIM3ALIAA ITIPOT'PAMMBI YYEFHOM JTACIUTLIMHBI
OI1.08 «IIUPPOBASA CXEMOTEXHHUKA»

3.1. Jdas peaau3auuy NPOrpaMMbl Yy4eOHOH JUCHHUILUIMHBI NPELyCMOTPEHbI
cjeylolIUe crenuaabHble MOMeIleHns:

JlaGopaTtopus «IludpoBoil CXEMOTEXHHUKH», OCHAIIEHHAas B COOTBETCTBMHU ¢ 1 6.1.2.1
OcHoBHOM 00Opa3oBaTellbHON mporpammbl 1o  crnenuanbHocTH  27.02.03  ABTOMaruka u

TeJeMeXaHuKa Ha TpaHcropTe (>KeJIe3HOI0POKHOM TPAHCIIOPTE).

3.2. UnopmannonHoe odecnevyenne peaju3anum NporpamMmbl
Jis peanu3anuy MPOrpaMMbl OMONMHOTEYHBINH (QOHI 00pa3oBaTENBLHON OpraHU3alNuN
UMEeT IIeYaTHBIE H JJICKTPOHHBIC 0Opa3oBaTeNbHbIC W HHPOPMAIIMOHHBIC PECYPCHI,

HCIIOJIb3YCMbIC B O6paSOBaTeJIBHOM mpouecce

3.2.1. [leyaTHbIE U JIEKTPOHHBbIE U3TAHUS

OcHoBHas:

1. ®ponos B.A. Iludporas cxemorexnuka: yuyeonuk: B 4 4. U.1— M.: ®I'BY IO «YuebHo-
METOJIUYECKHI IIEHTP MO0 00pa30BaHUIO Ha JKEJIE3HOJOPOKHOM TpaHcmopte», 2020. - Pexum mocryna:
http://umczdt.ru/books/41/242200/ -

2. ®ponos B.A. Ludposas cxemorexnuka: yuyeOnuk: B 4 4. U.2— M.: ®I'BY JIIO «YueOHo-
METOJIUYECKHI IEHTP MO0 00pa30BaHUIO Ha JKEIEe3HOAOPOXKHOM TpaHcmoprey», 2020. - Pexum mocryna:
http://umczdt.ru/books/41/242201/

3. ®ponos B.A. [udposas cxemorexnuka: yueOnuk: B 4 4. U.3— M.: ®I'BY IO «YuebHo
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOI
JUCUMUIIAHBI

PESyJ'II)TaTbI oﬁyqem/m KpnTepml OICHKH MeToabl OLIEHKH

Hepeqeﬂb 3HaHHl7], 0CBaAaUBACMBbIX B paMKax IUCHUIIJIHHBI:

- BUJIbI HH(OpMAIUK U - oOyuaroImuiics nepeunciser pa3IMyHbIE BUABI OIIPOCA,
CHocoO0BI ee MPeJICTaBIeHUs | BUABI MH(QOPMAIMK U CTIOCOOBI | pelleHue 3a1ay,

B OBM. ee npezacrasiaeHus B OBM; TECTUPOBAHUE

- aJITOPUTMBI - BOCIIPOU3BOJIUT aJITOPUTMBI

(GYHKIIMOHUPOBAHUS ¢GbyHKIIMOHUpOBaHUS U(POBOH

U(POBON CXEMOTEXHUKU. | CXEMOTEXHMKHU.

HepequL 3H3HHI71, 0CBaMBACMbIX B paMKax TUCHUIIJIMHBI:




- UCTIOJI30BaTh TUIIOBBIE
CpPEACTBA BBIYMCIUTEIBHON
TEXHUKH U POTPAMMHOT0
oOecrieyeHus.

- IPOBOAUTH KOHTPOJIb U
aHaJu3 mporecca
(byHKIIMOHUPOBAHHUS

(G poBbIX
CXEMOTEXHHUYECKHUX
YCTPOMCTB 110
(GYHKIIMOHATBLHBIM CXEMaM

- 00yuaromuiics: IEMOHCTPUPYET
MPaKTUYECKHE HaBBIKH
UCIIOJIb30BAHUS TUTIOBBIX
CPEJICTB BBIUUCIUTEIBHON
TEXHHUKH U IPOIPAMMHOTO
obOecrevyeHus;

- QHATIM3UPYET U KOHTPOJIHUPYET
npouecc HyHKINOHUPOBAHUS
U(PPOBBIX CXEMOTEXHUYECKUX
YCTPOKCTB 10 (PyHKIIMOHAIBHBIM
CXeMaM.

SKCIIEPTHOE HAOIIOCHHE U
OLICHKA Ha J1a00paTOPHBIX
W MPAKTUYCCKUX 3aHATUAX
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