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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITIPOT'PAMMBI
YUYEBHOU JUCHUILJIAHBI OI1 08 IU®POBASI CXEMOTEXHHUKA

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

Vuebnas gucimminHa «lludpoBas cxemMOTeXHUKa»  sBIAETCS  00S3aTENBHOW  YacThbIO
o0menpodeCcCHOHATBHOTO ITUKIIA TPUMEPHON OCHOBHOI 00pa30BaTeIbHON MTPOTPAMMBI B COOTBETCTBHUH C
OI'OC CIIO mno cneumansHocTH 27.02.03 ABTOMaTMka U TeJEMEXaHMKa Ha TPAaHCIOPTE
(>KeTIe3HOIOPOKHOM TPAHCIIOPTE).

VYuebnas  aucuuiuinHa  «lludpoBas  cxemorexHuka»  oOecrmeuuBaer  (hopMupoOBaHHE
npoeCCHOHATBHBIX W OOMMX KOMIleTeHUWH mo Bcem Buaam paestensHoctH PI'OC CIIO mo
cnenuanbHocT  27.02.03 ABTOMaTMKa W TeEIEMEXaHMKa Ha TpaHCIOPTEe (KEJIE3HOAOPOKHOM

Tpancnoprte). Ocoboe 3HaUeHHE TUCIUILUIMHA UMeeT ipu GpopmupoBanuu u pazsutuu OK 01, OK 02, TIK
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1.2. He.]'lb U IINTAHUPYEMBIC PE3YJbTATHI OCBOCHUSA TUCHHUIIINHBI

B pamkax mporpamMmbl yaeOHOU AUCIUILTAHBI 00YYaIOIIMMUCS YCBAMBAIOTCS YMEHUS U 3HAHUS:

Kon IIK OK Ymenus 3HaHusA
OK 01 — MHCIIONB30BaTh TUIIOBBIE CPEICTBA — BUJIbI HH(pOPMAIIMU U CTIOCOOHI e
OK 02 BBIUMCIIUTEIBbHON TEXHUKHU U IPOTPAMMHOI0 npecrasieHus B OBM;
IIK 1.1 o0ecrieueHus; — aJITOPUTMBI (QYHKIIMOHUPOBAHUS
— MPOBOJUTH KOHTPOJIb M aHAJIN3 IIpoLecca M (pPOBON CXEMOTEXHUKH.

(GyHKIIMOHUPOBaHUSI IU(POBBIX CXEMO-
TEXHUUYECKUX YCTPONCTB MO (QYHKIMOHATBLHBIM

CXEMaM.




2. CTPYKTYPA U COAEPXKAHUE YUEBHOM TUCIIUILINHBI

2.1. O0beM yueOHOI IMCUMIIVIMHBI M BUABI Y4eOHO0#l padoThI

Bun yueOHoi padoThl O0Bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIUIIIHHbI 92

B TOM YHCIIE:

TeopeTudIecKkoe o0ydeHue 64
nabopaTopHbIe PaOOTHI 8
NPaKTUYECKHE 3aHATUS 8
CamocrosTenbHas padoTa *
Koncynbranus

[IpomexyTrouHas aTTecTanus (IK3aMeH) 10




2.2. TemaTnyecKkuii IJIAH U COJAepPKaAHME YUeOHON TUCUMIIJIMHBI

HaumenoBanue pa3aesioB u
TeM

Conep:xanue y4eOHOro MaTepuaja u (popMbl OPraHU3ALMH AeATETLHOCTH
00y4Jarouuxcs

Oo0bem
B 4yacax

Koabl koMneTeHuid,
(popmuposanuio
KOTOPBIX COCOOCTBYET
3JIeMeHT MPOrpaMMBbl

2

3

4

BBenenue

Conep:xanue yueOHOro MarepuaJia

3agauu U CTpyKTypa aucuuiuivHbel. ColepaHue TeM AWCLMIUIMHBL 3HAau€HUE AUCLUIUIMHBI Ha
COBPEMEHHOM 3Talle Pa3BUTHUS 0OLIeCTBA M B CUCTEME OATOTOBKH CIEIIMAINCTOB IO aBTOMAaTHKE U
TeJIeMEXaHUKe Ha KeJe3HOAOPOKHOM TpaHcmopTe. KpaTkuil ouepk McTopuu pasBUTUS HU(POBOM
cxeMoTexHUKH. CBs3b IM(PPOBOM CXEMOTEXHHKH C Pa3BUTUEM 3JIEMEHTHON 0a3bl MPH CO3JaHHUU
nprubOpOB U yCTPOMCTB (DYHKIMOHAIBHOM 3JCKTPOHUKH M BBIYMCIMTEIBHOW TEXHUKU HAa OCHOBE
cunreza. OCHOBHEBIE OMpeACJICHNUA W IIOHATUA B HH(prBOﬁ CXCMOTCXHHKEC. CXCMOTCXHHUKA,
IUQPOBOI CUTHAI, HUPPOBOE YCTPOUCTBO, NU(POBas JIOTUKA, CHHTE3, MUKPOIPOIECCOP, MHKPO
OBM. Pounp n 3HaueHnEe (HhyHKITMOHAIBHOM 3JIEKTPOHUKH, KaK HAYYHO-TEXHUIECKOTO HAIPaBICHHUS,
B IOCTPOEHUH HOBBIX CHCTEM aBTOMATHKHU Ha XKeJIE3HOI0POKHOM TpaHCIIOpTe
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OK 01 OK 02
MK 1.1

Pasnen 1. Apupmernueckne

OCHOBBI HU(PPOBOI CXEeMOTEXHUKH

Tema 1.1. DopMmbI
NpeACcTaBJeHUs] YHUCI0BOMH
uHpopmanun B uudpoBbHIX
ycTpoiicTBax

Conep:xanue yueOHOro MarepuaJia

OcHOBHBIE OCOOCHHOCTH CHUCTEM CUMCICHHS MJisi TpeACTaBleHHs (3amucu) WHQOpManuu B
yCTpOHCTBaX LUPPOBOH CXEMOTEXHUKH (IBOWYHAS, JBOMYHO-ACCATHYHAs, BOChMEpPUYHA,
HIECTHAAATEPUYHASL CHCTEMbI CUMCIICHUS]).

®dopmaTsl MpeNcTaBIeHNsT U Tepeadn nHpopManuu s nudpoBeix ycrpoiicts. [lonsTie Oura,
0aiiTa, MAIIMHHOTO CjI0Ba. MaTeMaTHYeCKHi W MAIIMHHBIN CITOCOOBI 3alMCH JIBOMYHBIX YHCE]L.
®DopMBbI TIpeIcTaBIeHUsT Yncel ¢ (PUKCHPOBAHHON W IUaBaromiei 3amaroil. [lonstue o paspsaHOit
cetke. [Ipe/icTaBiieHre MOTOKUTENBHBIX U OTPUIIATENLHBIX TBOUYHBIX YUCEI B IPIMOM, OOpaTHOM,
JIOTIOJTHATENEHOM M MOJIM(HUIIMPOBAHHOM KOJ/IaX CO 3HAKOBBIM U 0€3 3HAKOBOTO pa3psiia

B Tom uncie, npaKTHYECKHUX 3aHATHI

IIpakTnyeckoe 3ansitue Ne 1. KogupoBanue 1enbix, IpoOHBIX U CMEIIAHHBIX YHCEIT B PA3IHYHBIX
CHUCTEMAaX CUUCIICHUS.

IlpakTuyeckoe 3ansitue Ne 2. KoampoBaHWe MONOXHUTEIHHBIX M OTPHIIATENBHBIX JIBOMYHBIX
yucesl B IPSAMOM, 0OpaTHOM, JOMOJHUTEIILHOM M MOAM(DULIMPOBAHHOM KOJaX CO 3HAaKOBBIM H 0€3
3HAKOBOT'O PA3psia»

OK 01 OK 02
K11

Tema 1.2.
Apudmernyeckue

onepanun c

Conep:xanue yueOHOro MaTepuasa

Oco0eHHOCTH  BBIITONHEHUS apu(METHUECKHX OIEpaldii C MHOTOPAa3pAIHBIMH JIBOMYHBIMHU
KOJIMPOBAaHHBIMU YHMCJIaMH (CJIOXKEHHE, BBHIYMTAaHWE, YMHOXXEHHE W JICIEHHE) CO 3HAKOBBIM U 0e3

OK 01 OK 02
K 1.1




KOAUPOBAHHBIMHU YHC/IAMHU

3HAKOBOT'O pa3psija.

[IpaBwia u mMOCIENOBATEIBHOCTh BBIMTOMHEHHUS apU(PMETHUECKUX ONEparfiii ¢ KOAWPOBaHHBIMU
JIBOMYHBIMA 4YHUCJIAaMU C (QUKCUPOBAHHOW U IUIABAIONICH 3amsaTod B TPSIMOM, OOpaTHOM,
JTOTIOJTHUTEIBHOM ¥ MOJTU(PUIIMPOBAHHOM KOJIC CO 3HAKOBBIM U 03 3HAKOBOTO paspsna. ClokeHue
Y BBIYUTaHHUE KOJAMPOBAHHBIX JBOMYHO-JIECATHYHBIX YHCEN CO 3HAKOBBIM U 0€3 3HAKOBOTO pa3psijia

B ToM uMciie, NpaKTHYECKUX 3aHATHI

IpakTnyeckoe 3ansitue Ne 3. BrimonHenue apudMeTHUecKHX omepanuid ¢ MHOTOPa3psAHBIMU
JBOMYHBIMU KOJTMPOBAHHBIMH YHCJIAMHU CO 3HAKOBBIM U 0€3 3HAKOBOTO pa3psaa.

Paznen 2. Jlornyeckre 0CHOBBI M (PPOBOIi CXeMOTEXHUKH
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Tema 2.1.
DOYHKIIHOHATBHAS JIOTHKH

Conep:xanue yueOHOT0 MaTepHaJa

Ousznyeckoe MPEACTABICHUE JIOTMYECKUX 3HAYCHWH JBOWMYHBIX YHCEN 3JIEKTPHUUSCKHUMU
curHanamu. [loHarne o KomMOWHAIMOHHOW cxemMe U mHdpoBoM aBTOMarte. byneBsl
(nmepexmtovyarenpHple) (YHKIUH, WX KOIWYECTBO W CIOCOOBI 3aJaHWsl, CYIIECTBEHHbIE U
(UKTHBHBIE IEPEMEHHBIE.

CriocoObl MpeaCcTaBICHUS JIOTHYECKUX MEPEKII0YaTeNIbHBIX (DYHKINH: BBICKA3bIBaHUE (CIIOBECHOE
1 TTUChbMEHHOE), TabIuIHOe (TIOHATHE O TAOJIMIaX UCTHHHOCTH) M aHAJTUTHYECKas 3aIuch (3aIuch
dbopmymoif). Dnementapuseie (ocHOBHBIE, O6a3ucHble ¢pyHkuun U, NI, HE) n koMOnHAaNIMOHHEIE
(yHuBepcanbHble, 0a30Bble) JIOTHYEeCKME (QYHKIUH OJHOM HM JBYX IEPEMEHHBIX, UX
(GyHKUMOHAIBHAS 3alKCh Yepe3 JU3bIOHKLWIO, KOHBIOHKIMIO W uHBepcuto. [loHsaTue
BbICKa3bIBaHMA. Onepaliiy UMILIMKALKUY, SKBUBAJIEHTHOCTU M CYMMBI TI0 MOAYJIIO 2, MX CBOICTBA.
Tabnuiel MCTUHHOCTU JUIsI OCHOBHBIX (0a3MCHBIX) W YHHBEPCAJIbHBIX (0a30BBIX) JIOTUYECKUX
¢byHkuuii. PeneiiHO-KOHTAaKTHBIA aHANOT 3JEMEHTAPHBIX M KOMOWHAIMOHHBIX JIOTUYECKUX
(GYHKITHIA.

[MpumeHeHne 3aKOHOB, TOXKAECTB W MpAaBHI aireOpbl JIOTHKH AJsl 3alMCH W NpeoOpa3oBaHHS
NepeKIIFoUaTeNIbHBIX QYHKIMHA. Y cnoBHOe rpadudeckoe o0o3HaueHue (YI'O) ocHOBHBIX (0a3MCHBIX)
U YHUBEpCAJbHBIX (0a30BBIX) JIOTMYECKHMX OJJIEMEHTOB JJIsl pealu3allid 3JIEMEHTapHbIX M
KOMOWHAIIMOHHBIX (PYHKITHIA

B Tom YUucdjie, NPAKTHICCKUX 3aHATHI

IpakTnyeckoe 3ansaTue Ne 4. Dopmbel mnpencrabieHuss (QyHKIMHA anreOpsl JIOTUKA W WX
MUHUMU3ALYSL.

OK 01 OK 02
K 1.1

Tema 2.2. OCHOBBI CHHTE32
uudppoBbIX JOTHYECKHX
YCTPOMCTB

Coaepxanue y4eO0HOro MaTepuaJia

ANTOpUTM TIepexojia OT BBICKA3bIBaHUS K TAONUYHOW M (YHKIIMOHANBHOW aHAJMTUYECKOH (opme
3aMucH NepeKiouaTebHbIx QyHKImA. OCHOBBI aHATMTHYECKOTo U Tpadudeckoro (kaptel KapHo)
croco0oB MuHUMH3auMu (yHKIMHA. MeToanka mepexoAa OT HOPMalbHOH K COBEPLICHHBIM
(dbopmaM 3anKcu NEePEeKIII0YaTeNbHBIX (PYHKIIMN IPH aHATUTHYECKOM U TpaguyecKoM crocodax.

OcCHOBBI CHHTE3a W aHanmM3a KOMOWHAIIMOHHBIX JIOTHYECKHMX CXeM. AJTOPUTM Tepexoaa OT
BBICKa3blBaHMA K TaOimMuHOW M (QYyHKIMOHAJNBbHOM  aHajnuTH4ecKod ¢Qopme  3amucu

OK 01 OK 02
K 1.1




nepekinoyaTenbHeIx GyHKIMA. Cneruansabie pasznoxenus [1®. He moiaHOCTRIO omnpeseicHHbIC
(qactupre) I1®. IlocTpoenne QYHKIMOHATBEHOW CXEMBI JIOTHYECKOTO YCTPOWCTBA METOJOM
cunTe3a. CHMHTE3 HE MOJHOCTHIO 33JIaHHBIX JIOTWYeCKuX (yHKIMA. [oHSATHE O 3ampenieHHbIX U
HEOIPE/ICTICHHBIX HAa00paxX apryMEHTOB 3JIEMEHTAPHBIX (PYHKIUNA. AHAIN3 PYHKIIMOHATBHBIX CXEM
JIOTUYECKUX YCTPOMCTB. HekoTopble OCOOCHHOCTH TOCTPOEHHUS CXeM JIOTHUECKHX YCTPOWCTB.
TexHudeckast peaiu3aiysi — IMIOCTPOCHHE JIOTHYECKUX CXEM IO MEePeKII0YaTeTbHBIM (PYHKIIHASM.
Oco0EHHOCTH TIOCTPOCHHUS JIOTHUECKUX YCTPOMCTB

B ToM yucie, npaKTHYECKHX 3aHATHI

IpakTuueckoe 3ansiTue Ne 5. [loctpoeHue cxem HUQPPOBBIX JIOTUYECKUX YCTPOHCTB METOIOM
CHHTE3A.

Tema 2.3. HHudposbie
HHTerpajbHble
MMKPOCXEMBbI

Cojep:xaHue y4eOHOro MaTepuasa

OO6mue cBeaeHus 0 UPPOBBIX HHTErpabHBIX MUKpocxeMax (LIMMC) u 061acTh MX TPUMECHEHHSL.
Ocuognbie cepur LIUMC anst moctpoeHust Jorudeckux ycrpoicts. Kimaccuduxanus cepuii LIUMC
1m0 (YHKUMOHAIBHOMY Ha3HAuYCHHIO, (PU3UUECKOMY MPUHLMITY pPaOOThl AKTHBHBIX 3JEMEHTOB
(cXeMOTeXHHYECKOE  peLICHHE),  JJEKTPUYECKUM U 3KCIUIyaTallMOHHBIM  I1apaMeTpam,
BBITIOJTHSEMBIM (PYHKIHMAM, Kinaccam (Tumam). HoMmeHknaTypa u cepuu mu(poBBIX HHTETPATHHBIX
mukpocxeM.  KoHcTpyktuBHOe ~ odopmieHMe  HHTErpaibHbIX  MukpocxeM.  Cucrema
UG poOYKBEHHOTO 0003HaUeHUsI cepuil UU(GPOBBIX HWHTETPAIBLHBIX MHUKpocxeM. OCHOBHBIE
napametpel  [IMUMC. Cpaautenbupie mapamerpsl [HAMC ¢ pasnuuHbeIMH  BUAAMHU
CXEMOTEXHUYECKUX PELICHUMN.

OOmast xapakTepuCTHKa IMOCJIEIOBAaTENbHBIX M KOMOMHALMOHHBIX LU(PPOBBIX JIOTHYECKUX
ycrpoiicTB Ha ocHoBe LIUMC. dyHKIMOHATBHBIE CXEMBI M yCIOBHBIE rpaduyeckne 0003HAUCHHS
LUMC B 3aBucuMoOcTH OT QyHKIHOHAIBHOrO HazHaueHusa. OcobeHHoctn BrimodeHuss HUMC B
(YHKIMOHAJIBHBIX CXeMaX JIOTHYECKUX YCTPOHUCTB

OK 01 OK 02
K 1.1

Pazpnen 3. [locnenoBare/ibHOCTHBIE HU(POBBIE YCTPOIicTBA — HM(POBBLIE ABTOMATHI
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Tema 3.1 Mudposbie
TPUTTEPHBbIE CXeMbI

Coaepsxanue yueOHOro MaTepuaJia

OOmue cBeneHWss O TpPHUITEpEe Kak MpocTeiilieM KOHEYHOM HU(poBOM aBTomare. HaszHaueHue
TPUITEPOB U WX MPHMEHEHHE B almnaparype Xele3HOAOPOKHOW aBTOMATHKH M TeJIeMEXaHUKH.
Tumnsl Tpurrepos. Kiaccudukanust TpurrepoB no cnocoOy 3alucu U ynpasieHus HHQopManueH,
OpraHu3alMy JOrH4deckux cBs3eidl. HazHauenne n o0o3Ha4YeHHE BXOZOB U BBIXOAOB TPUITEPOB.
MeTtoaurka ornpeieNieHrst COCTOSTHHS TpUrrepoB. OCHOBHBIE TApaMETPBHI.

[locTpoeHne TpUrrepoB Ha OCHOBE JIOTHUECKHX 3JIEMEHTOB MHTETPAIbHON CXEMOTEXHUKH METOI0M
cuHTe3a. OCHOBHBIE TIOHATHUS O CTATHYECKOM M AMHAMHYECKOM YIpaBieHUU Tpurrepom. [lpuHimmn
(YHKIIMOHUPOBAHUSI aCHHXPOHHOTO RS-Tpurrepa (OucrabwibHas sdelka NaMsATH) Ha OCHOBE
gornueckux oanemeHtoB M-HE u WJIM-HE B uWHTErpasbHON CXEMOTEXHUKE C MPSIMBIMU
MHBEpCHBIMH Bxoaamu. IlocTpoeHne (yHKIMOHANBHOHW CXeMbl M Hpouecc (YHKIHOHHPOBAHHMS

OK 01 OK 02
K 1.1




OJTHOCTYIIEHYaToOro M ABYyXcTymeHuaToro RS-tpurrepa. OcoOeHHOCTH TOCTPOCHUS W PaOOTHI
(YHKIIMOHAIBHBIX CXEM CUYETHBIX TpUITepoB. [locTpoeHre (DYHKIIMOHATIBHBIX CXEM W TPUHIIMI
pabotel TpurrepoB T-tuma, D-tuna. Iloctpoenue ynuBepcansHoro JK-tpurrepa Ha ocose RS-
TpUITEpa C YCTPAaHEHHEM COCTOSIHHS HEONPEACICHHOCTH. YCIOBHS TOCTPOCHUS M pabOTHI
CHHXPOHHBIX TpUTTEepoB. Tabmuiia mepexomoB Tpurrepa (TabmuIa WCTHHHOCTH) M 3aKOH
(YHKIIMOHUPOBAHUS TPUTTEPa (XapaKTePUCTUIECKOE YPaBHEHHE TPUTTEPA).

Hekotopsie ocoOeHHOCTH (YHKIMOHAIBHBIX CXEM TPHUITEPOB: paclIMpeHHe HWH(POPMALMOHHBIX
BxomoB o U (UJIN), co3nanne BXOAOB aCMHXPOHHOH yCTaHOBKH (cOpoca) B HyjeBoe (0) mim
equandHOe (1) COCTOSHHWE TPUITEPOB W HMX OJOKHUPOBKA, CO3JAHHE IOIMOJHHTEIHLHBIX BXOIOB
paspentenus. [loctpoenne u paboTa cxeMm B3anMHOT0 npeodpaszoBanus Tpurrepos: RS—T; D —T;
RST— D; RST— JK; JK — RS; JK— T; JK—D. ¥YcnosHoe rpaduyeckoe oOo3HaueHUEC
TPUTTEPOB

B ToM umciie, 1abopaTopHbIX padboT

JlagopaTopHas padora Ne 1. Vccrnenopanue paOOThI MHTEIPaJbHBIX TPUITEPOB HA JIOTHYECKUX
JJIEMEHTaX»

Tema 3.2. IIudposbie
CYETYUKH MMIYJIbCOB

Copep:xanue yueOHOro MaTepuaJia

OOmue cBemeHus 0 cueTdynkax. HazHaueHWe W THIIBI CUETYMKOB M IIEPECUETHBIX YCTPOMNCTB.
Knaccupukanms u mapameTpsl cyeTywkoB. [lpuHOMI — QYHKIHMOHHPOBAaHHUSI  CUETUYMKOB.
MaxkcuManbHbIi (M30BITOUHBIN) U 3G GEKTUBHBIA KO3 UIMEHTH cueTa cueTdrka. [lepenonnenue
CYETYHKa

[TpuHIMITEI TOCTPOCHHS W PaOOTHl CUETUYMKOB HA CIIOKEHHE W BHIYMTAHUE C MOCIEJOBATCIBHBIM,
napayiebHbBIM, CKBO3HBIM M TPYIIIOBBIM TEepeHOCOM. Tabimia mepexo 0B CUETUYUKOB (TadiauIa
MCTHHHOCTH, TAa0JHMIIa COCTOSIHWN) M 3aKOH (P)YHKLIHMOHHUPOBAHUS CUETUHMKA (XapaKTepHUCTHUECKOE
ypaBHeHue). PaspsgHocTh M KO3QQULIMEHT nepecyera CUETYMKOB, BECOBOE COOTHOIICHHUE
paspsnoB. Beon u BeIBOA WHPOpPMAIMM B cuUeTYMKax (TOCIIEJOBATENbHBIN W TapallielbHbIH).
CUHXpOHHBIE M aCHHXpOHHBbIE cueTYyMKH. CUeTYrMK ¢ W3MEHSEMbIM HampaBleHHEM CcueTa
(peBepcuBHBIN cueTynK). CaMOOCTaHABIMBAOIINNACSA CYETYMK. J(eKalHBI TBOMYHO-IECITHYHBIN
cuetuuk. [TocTpoeHue 1 MpUHIUIT pabOTHI CUETUYUKOB C MIEPEMEHHBIM KOAQQHUIIMEHTOM ITepecyera.
Kosp1eBble CUETUYNKH.

ITocTpoeHne CyMMHUPYIOLIETO ABOMYHOIO CUETYMKAa METOJIOM CHHTe3a. Bapmantel rpaduueckoro
n300paxeHns1 QyHKIMOHAIBHBIX CXEM CUETYMKOB (BEPTUKAIBHOE M FOPH30HTAIBHOE). Y CIOBHOE
rpaduueckoe 00O3HAUEHHE CUETYMKOB. KackalHoe cOeJUMHEHHE CUETYUKOB (MHOTOpa3psIHbBIC
cueTunkn). CXeMbl AETHUTENs YaCcTOThl UMIYJIbCHOW MOCIIEAOBATEIbHOCTH HAa OCHOBE JIBOMYHBIX
CUYETUYMKOB (Ha3HAUE€HWE, MPUHLMII IIOCTPOCHHMS W paboTa JAenuTeNlell C  pa3IuYHBIMU
kod(umeHTamMu JieNeHus)

B Tom uncie, 1a60paTOPHBIX padoT

JlabopaTopHasn padora Ne 2. MccnenoBanve (hyHKITMOHATBHBIX CXEM CYETUYMKOB.

OK 01 OK 02
K 1.1




Tema 3.3. Peructpsi

Conep:xanue yueOHOro MaTrepuaJia

O6mmue cBeAeHUS O perucrpax. Haszmauenme u THUNOBI perucTpoB. Kiaccudukammsi perucTpoB.
[punnun moctpoeHuss W pabOThI  MOCIEIOBATENBHBIX, MapalieNbHBIX, MOCIEI0BATEIHHO-
napauIeIbHBIX ¥ TapajuIeIbHO-TIOCIEA0BATENBHBIX PETUCTPOB IIPH BBOJIC U BHIBOJIC HH(DOpPMALIUY.
OcobenHoctr mapada3HOro IMapauIeILHOTO peructpa. KolbleBwle perncTphl, WX Ha3HAYCHHUE,
0COOCHHOCTH TIOCTPOCHUS U JTMHAMUKA paboThl. PErHCTPHI ¢ BRICOKMM MMIIEIAHCOM, TIPUMCHEHHE
WX B BBIYHMCIUTEIBHBIX KOMILIEKCAX. PEBEpCUBHBIN perucTp, Ha3HAUCHUE, IPUHITUIT TTOCTPOSHUS U
0COOCHHOCTH TTpUMEHEeHUs. CIBUTAIOIIME PETUCTPHI C MEMSIMU NpUeMa JBOUYHON MH(OpMAaNuu B
MOCJIEeIOBATEILHOM KOJIE M BhIJJaYH — B MapajlieIbHOM KoJie ¥ Ha000poT. CIBUTAIOIINE PETUCTPHI
Kak mpeoOpa3zoBaTenn KoaoB. bydepHsie peructpsr.

Bapuantel rpaduueckoro uzoOpaxkeHus (QYHKIMOHATBHBIX CXEM PErHMCTPOB (BEPTHKAIBHOE W
TOPHU30HTATbHOE). Y CIIOBHOE Tpaduueckoe 0003HAUCHUE PETUCTPOB. Peanm3anus cXeM perucTpoB
Ha TPHUITEPAax Pa3IMYHbIX TUTIOB

B Tom uncie, 1a60opaTOpHBIX padoT

JlagopaTopHas padora Ne 3. MccienoBanre hyHKITMOHAIBHBIX CXEM PETUCTPOBY

OK 01 OK 02
MK 1.1

Pa3nen 4. KomOMHAIIMOHHDBIE

uudpoBbie ycTpoiicTBa

16

Tema 4.1. IIndppaTopsl u

Conep:xanue yueOHOro MaTrepuaJa

Aemwingparopbl

Haznauenne wmmdpaTtopoB u JemUPpaTOpOB KaK dJIEMEHTOB MPeoOpa3oBaHHUs YHCIOBOH
nHpopMmaruu. llpuHmMn moctpoeHwst W paboTel mmdpaTopoB u pemmdpartopoB. Tabmwmia
HCTUHHOCTH TIpoliecca (pyHKIMOHMpOBaHMs mudpaTopa u aemmppatopa. MaTprdaHble, THHEHHBIC
U psAMOYToibHEIE Aemudparopel. EMKocTh mmdpatopoB u aemudpatopoB. PopMaTsl BXOJAHOTO
KOJIa: IBOMYHBIN U JIBOUYHO-IECATHYHBIN. MHOTOCTYIIeHYaThIE IeMn(pPaTOPhI.

YcnoBHoe rpaduyeckoe 0003HaUeHHE MUPPATOPOB U AeIN(PATOPOB. AHAIN3 CXeM HIH(paTopos
u nemmdparopos B 6azucax MW, U-HE, NWJIN-HE

B Tom uncie, 1a60paTOpHBIX padoT

JlaGopaTtopnast pabGora Ne 4. UccrnemoBanune (QYHKIMOHAIBHBIX CXeM IHHQPATOpOB |
JaendpaTopoB»

OK 01 OK 02
K 1.1

Tema 4.2.

Coaepxanue y4eO0HOro MaTepuaJia

IIpeoGpa3oBaTenn Ko10B

Hasnayenune mnpeoOpa3oBateneii komoB. IlpuHuun mnoctpoeHuss W pabOTHl TpeoOpasoBaress
JIBOUYHOTO MO3UIIMOHHOTO YHCIIA B CIICIUATbHBIC JBOUYHBIC MAITMHHBIC KOJIBI M MAIIMHHBIX KOJIOB
OJTHOTO BHJIA B IPYTOM, IPeoOpa3oBaTelis ABOUUHO-ICCATHIHOTO KOJIa B IBOUYHO-ACCATHYHBIN KO/
JIPyroro BHa, mpeoOpa3oBaTeiiss KOJAOB i muppoBod KoaupoBku. OCcOOEHHOCTH MOCTPOCHUS
CXEM IIpu HIEpEexXoJ€ M3 KOI0B O]];HOI:I CUCTEMBI CYHMCIICHUA B APYTYIO. Ta6n1z1ua NCTUHHOCTHU
nporecca pyHKIMOHUPOBAaHUS PeoOpa3oBaTess KOIOB.

YcnoBHoe rpaduueckoe 0003HaueHHE peodpa3oBaTeei KoJOB. AHAIM3 CXeM NpeoOdpazoBarenen
konioB B 06asucax NJIN, U-HE, NJIN-HE

B Tom Yucjie, NPAKTHICCKHUX 3aHATHI

OK 01 OK 02
K 1.1




HpaRaneCKoe 3anaTue Ne 6. Jlormueckoe MMPOCKTUPOBAHNUEC CYCTHBIX CXCM)).

Tema 4.3.
MyJbTHILIEKCOPBI 7
AeMYJIbTHILIEKCOPBI

Coaepsxanue yueOHOT0 MaTepHuaJia

Ha3HaueHue MyJIbTHIUICKCOPOB M JEMYJbTHUIUIEKCOPOB KaK JJIEMEHTOB YCTPOMCTB Iepeiaddl H
npremMa uHMopManuu. MyJIbTHIUIEKCOPH KaK HU(PPOBbIE MHOTOMO3UIMOHHBIC MEPEKIFOYATEIH-
KOMMYTATOpbl. J[eMyJIbTUIUICKCOPBI KaK  CEJIICKTOPBI-PACIIPECIUTSIM BXOJHOTO CHUTHAJA,
PaCIIMPUTENN KaHAJIOB.

[MpyHIMO TOCTPOCHUST W (YHKUHOHUPOBAHUS MYJIBTHIUIEKCOPOB M JEMYJIBTUILICKCOPOB.
Oco0EHHOCTH HUCTIOIBb30BaHMsI MYJIBTUILIEKCOPOB [T TIepeiadyl HHGOPMAIMK U3 MHOTHX KaHAJIOB
B OJIMH B ITOCJICIOBATEIFHOM KOJIe ¥ MIPeo0pa30oBaHus apaiieIbHOTO KOJa B MOCIICI0BATEIIBHBIM.
MynbTUILIEKCOPHOE W JIeMYJIbTHIUIEKCOPHOE JepeBo. Tabnuia HCTUHHOCTH —Ipolecca
(GYHKIOHUPOBAHUS MYJIbTHILICKCOPOB U JIEMYJIbTHILICKCOPOB. [IpuMeHeHHe MyIbTHILIEKCOPOB U
JIeMYJIbTUIICKCOPOB KaK KOMMYTAaTOpPOB KaHaioB. [IOHSITHE O CelIeKTOpax-MyJbTHILIEKCOPAX.
YcnoBHoe rpaduueckoe 0003HaUEHHE MYJIbTU-TIFIEKCOPOB B AEMYJIBTHILIEKCOPOB

B Tom uncie, 1a60opaTOpHBIX padoT

JlagopaTopHasi padora Ne 5. lccnemoBaHue (HYHKIIMOHANBHBIX CXEM MYIBTHILUIEKCOPOB U
JIeMYJIBTUITIEKCOPOB.

OK 01 OK 02
K 1.1

Tema 44.
KoMOMHATHOHHEBIE
JABOUYHbIE CYMMATOPBI

Conep:xanue yueOHOro MaTrepuaJia

Hasnauenue u xnaccuukaiys KOMOMHAIMOHHBIX CyMMaTOpoB. [locTpoeHHe METOIOM CHHTE3a M
yciIoBHsS (PYHKIMOHMPOBAHUS OTHOPA3PSIHOTO KOMOMHAIIMOHHOTO MONycyMMmaropa. TaOnuia
HCTHHHOCTH Ipolecca (yHKIMOHUPOBaHHsI KOMOMHAIIMOHHOTO cymMMmaropa. [loctpoeHue u pabota
THIOJIHOTO OIHOPA3PSAHOr0 KOMOMHAIIMOHHOTO CYMMATOpa.

MHoropaspsiiHple CyMMaTOphl MOCJIEIOBATEIBHOTO U MapaJUIENbHOTO JIEUCTBUSL C 3alIOMUHAHUEM
HepeHoca, MOCIIe0BaTEIbHBIM CKBO3HBIM MEPEHOCOM, MMapajUIeIbHBIM U TPYIIIOBBIM MEPSHOCOM.
CrnocoObI TOBBIMIEHUS OBICTPOACHCTBUS MapaIeIbHBIX CyMMaToOpoB. HakarmBaromye 1BONIHbIE
cymmaropbl. JlecsiTuuHble cymmatopbl. KackajgHoe coOelMHEHHE CyMMAaropoB. YCJIOBHOE
rpaduueckoe 0003HaueHHE CyMMaToOpoB. AHaIH3 (PyHKIIMOHATIBLHBIX CXEM CYyMMaTOPOB

B Tom uncie, 1a60paToOpHBIX padoT

JlaGopaTopHast padora Ne 6. VccinenoBanue (yHKIMOHAIBHBIX CXEM CyMMAaTOPOB.

Tema 4.5.
KOMIIapaTopbl

Mudposbie

Coaepxanue yueO0HOr0 MaTepHuaJia

Haznauenne u kmaccupukanus OUQPOBBIX KOMIApaTOpoB — cXxeM cpaBHeHUs. OCHOBHBbIE
oTIepaIiyl MOpa3psTHOTO CPABHEHHUS JBYX CPABHHBAE€MBIX BOMYHBIX YHCEN HA OCHOBE aiureOpbl
soruky. [ [puHIUIB paBeHCTBA M HEPABEHCTBA IBOMYHBIX YHCeN. [IpHHIMIT TOCTPOEHUS U IPOIIecc
(GYHKIMOHUPOBAHUS OIHOPa3psAHOTO KommapaTtopa. IlocTpoenne m paboTa MHOTOpA3PsIHOTO
Kommaparopa. Tabiuua UCTHHHOCTH (YHKIMOHUpPOBaHUS Kommaparopa. CrocoObl HapaliuBaHU
paspsmHOCTH  KoMmmapaTopoB. KackagHble cXeMbl KOMIApaTopoB. YCIOBHOE TIpadudeckoe
0003HaYeHE KOMIIAPaTOPOB

OK 01 OK 02
K 1.1




Pasnea 5. llugposbie 3anoMuHAOIINE YCTPOHCTBA

o

Tema 5.1. Knaccuduxanus
U napamMeTpsbl
3alOMHHAIOIIMX YCTPOICTB

Coaepsxanue yueOHOT0 MaTepHuaJia

OO0mas xapakTeprcTHKa 1 Ha3HadYeHHe MU(POBBIX 3alIOMUHAIOMINX ycTporcTB. Kimaccudukarms u
napameTpbl IUQPOBBIX 3aMOMHUHAIONINX YCTPOHUCTB TO (PH3MYECKMM TNPHUHIUIAM pPaOOTHI, MO
TEXHOJIOTHH M3TOTOBJICHUS, CIIOCO0Y M300pakeHUsl YUCEell, CIIOCO0y 3allOMUHAHUS HH(POPMAIIUH,
M0 KpPaTHOCTU CUUTHIBaHUSA. MeTonmbl pas3MelieHus WHpopMmarmu (aapecHas u Oe3anpecHas).
Wepapxust  (ctpykrypa) 3amomuHaromux ycrpoicts (O3Y, [I3Y, III3Y). OcHoBHBIE
XapaKTePUCTUKN 3aMOMUHAIOIINX YCTPOWCTB: E€MKOCTh, OBICTPOACUCTBHE, HANCKHOCTh W
9KOHOMUYHOCTh. [loHSATHE O CBepxomepaTHBHOM 3amoMuHaroniem ycrporictee (CO3YVY).
Opranuzamus 6e3aapecHO W BUPTYaJIbHON MaMATH (Mara3WHHas, CTEKOBas, acCOIMATHBHAS,
HETOCPEICTBCHHAS M TTPSIMOU aJIpecalliin)

OK 01 OK 02
K 1.1

Tema 5.2. OmnepaTtuBHBIE
3allOMHHAIOLINE
ycTpoiicTBa

Conep:xanue yueOHOro MaTepuaJa

Haznauenue, npuHLIUI TOCTPOSHUS U PEKUMBI PabOTHl OIIEPATUBHO-3aIIOMUHAOLIETO YCTPOMCTBA
(O3Y) — 3anmch, xpaHeHHe W yTeHHe WHpopMaruu B snemMenTax namstu O3Y. OpraHuzamus
namatu B O3Y. IlocTpoeHue cxeM 3alOMUHAIOMIUX SJIEMEHTOB JUHAMHUYECKUX W CTAaTHUECKHUX
03Y. Crpykrypa Matpur Hakonuteneit mapopmanun O3Y. Cxembl OlepaTHBHBIX 3aIIOMHUHAFOIIIAX
yctpoiictB Ha ocHoBe TTJI-ctpyktypel u  MJII-CTpykTypsl ¢ OJHOKOOPAWHATHOM U
IBYXKOOpAMHATHOH BbIOOpKOH. Crarnueckue O3Y (peructpoBble, MaTpuuHble, (ainoBble,
nopaspsiiabie, OabitoBbie). JlmHammdeckue O3Y. CxemorexHuka O3V Ha OTE4eCTBEHHBIX
MHKpOCXeMax. Y CIOBHOE rpaduueckoe 0003HaueHHE ONEPaTHBHO-3aIIOMUHAIOILET0 YCTPONHCTBA

OK 01 OK 02
K 1.1

Tema 5.3. IlocTostHHLIE
3aMOMHHAIOLIE
ycTpoiicTBa

Conep:xanue yueOHOro MaTepuaJa

Haznauenue u xiiaccuukanusi IOCTOSHHBIX 3anoMuHaommx yecrpoicTs (I13Y). Dnementnas 6a3a
W OpraHu3alysl IOCTOSHHBIX 3allOMHUHAIOIIMX yCTPOWCTB. IlocTOsSHHBIE —3almOMHHAIOIIUE
YCTpOHCTBAa MAaCOYHOTO THIIA U MPOTpaMMHUpyeMbIe moib3oBaTeneM. [loctpoenue 113V paznuanbIx
BunoB. [IpuHIMI mporpamMmMupoBaHus mojib3oBaTeneM I[I3Y (onmekTpUyYecKMM CHTHAIOM |
MaCKHPOBAaHHUEM). OcobeHnHocTH MTOCTPOEHUS MIEpENpPOrpaMMHUPYEMBIX ITOCTOSTHHBIX
sanomuHaomux  ycrporicts  (IIMI3Y). Cxema IIII3Y ¢ MHOTOKPAaTHBIM JJIEKTPUUYESCKUM
nepenporpammupoBanueM. [1I13Y ¢ yiapTpaduoneTOBBIM CTHpaHHEM U DIIEKTPUYECKOW 3alUChIO.
YcnoBHoe rpaduyueckoe 0003HaU€HNE NOCTOSHHBIX 3alIOMHUHAIOLINX YCTPONCTB

OK 01 OK 02
MK 1.1

Paszpnen 6. Anasioro-undpossie U nudpo-aHAJOroBbie Ipeodpa3oBaTeau HHGopManuu

»

Tema 6.1.
aHAJIOTOBbIE
npeodpa3zoBaren
KO/Ia B HANPSXKeHUe

udpo-
(ITAIT)

Conep:xanue yueOHOro MaTepuaJa

HasnaueHve W OCHOBHBIC MapaMmeTpbl HHUppo-aHanoroBsix mnpeodpaszosareneit (IIAIT). Metosr
peoOpa3oBaHMUs KOJla B aHAIOTOBEIM curHan. OCHOBHBIE CXEMHBIE PEIICHUs TTOCTPOeHUs udpo-
aHAJOTOBBIX TpeoOpaszoBareneit: L[AIl ¢ mnpenu3MOHHBIMH PE3UCTOPHBIMH MAaTpHIIAMUA U
6esmarpuunbie. [loctpoenne u mpuHnun padoTel cxembl 1AL ¢ mpenn3nOHHBIMU PE3UCTOPHBIMHU
Matpuriamu (LIAIl ¢ BeCOBBIMH TBONYHO-B3BEIICHHBIMU COTIPOTUBJICHUSIMHI) ¥ HA OCHOBE MaTPHIIBI

OK 01 OK 02
K 1.1




R-2R ¢ cymmupoBanueM TOKkoB. (CXEMOTEeXHHYECKHE NPUHOUNBI  HU(PPO-aHAIOTOBBIX
npeoOpazoBaTenel M MX IOCTPOEHHE Ha IEKTPOHHBIX KIIOYax. YCIOBHOE Trpaduieckoe
o0o03HavYeHre nupo-aHAIOTOBBIX IpeoOpazoBarenen

B ToM uncie, 1abopaToOpHBIX padoT

JlagopaTopHass padora Ne 7. VccnemoBanue (YHKIMOHAIBHBIX CXEM IU(PO-aHATIOTOBBIX
npeoOpa3oBaTeIei»

Tema 6.2.
nudpossbie
npeodpa3zoBaTen
uHdopmManuu

AHaJjoro-

(ALID)

Conep:xanue yueOHOr0 MaTepHaJa

Haznauenne u ocHOBHBIE MapaMeTphl aHanoro-mu@poBeix npeodpazosateneii (ALII). Ilpuniun
a”anoro-uugpoBoro npeodpazoBanus nHpopmanun. [loHATHE O AMCKpeTHU3alMK, KBAHTOBAHUH U
KOAMPOBAaHUN HETPEPBIBHBIX CUTHAIOB. MeTompl mpeoOpa3oBaHMs aHAJIOrOBOTO CHTHAjla B KOZ.
[Mpuanun mocTpoeHUs  aHaANOro-IMGPOBBIX MpeoOpa3oBaTesieil  CUTHAIOB 1O  METOAaM
CTYIICHYAaTOTO U TOCJIEAOBATEIBHOTO MPHOIMKEHUSI OMOPHOTO HAMPSDKEHUS W C MapauleIbHBIM
npeoOpazoBanmueM. [IpeoOpa3oBarens yria moBopora B nBou4HEIN Kof. [locnemnoBatensubsie ALITL
C CIMHUYHBIM M C JBOWYHO-B3BELICHHBIM NPUOIIDKEHUEM. Y CIOBHOE Ipaduyeckoe 0003HauUCHHE
aHaJIoro-nu(ppoBHIX Mpeodpa3zoBaTeci

B Tom uncie, 1a60opaTOpHBIX padoT

JlagopaTopHasi padora Ne 8. lccrmenoBanue (yHKIIMOHAIBHBIX CXEM aHAJOTO-IHU(PPOBBIC
npeoOpazoBaTenein»

OK 01 OK 02
MK 1.1

Paszpen 7. Muxkponpoueccopbl H MUKPOIIPOLIECCOPHBIE YCTPOHCTBA

[e0)

Tema 7.1. O0mue cBeaIeHUS
0 MHKpompoleccopax u
MHKPOTPOIECCOPHBIX
cucTeMax

Conep:xanue yueOHOro MaTepuaJa

OCHOBHBIE OTpe/IeNieHHs] ¥ TIOHATHS O MUKpPOIPOIIECCOpax Kak Mmpumepax mupoBOro aBTomara.
Haznauenue, knaccudpukauus W THIIOBAas CTPYKTypa MuKpomnpoueccopa. JlBa moxxoma K
MOCTPOCHUIO MPOIECCOPOB: MPUHIIUIIBI CXEMHOW JIOTHKH M TporpaMmMupyemMoit oruku. CrocoOsl
OpraHu3aliy YIpPaBJICHUS BBIYUCIUTEIBHBIM MporeccoM. Kiaccupukanus MHKpPOIPOIECCOPHBIX
cpeactB. Ilokomenust mukpormponeccopoB. OO0macTd NPUMEHEHHs MHKPOIIPOLECCOPOB U
MUKPOOBM. Posib MUKpOnpoLEecCOpHOW TEXHHKH NPH CO3AAHWU CHCTEM OOpaOOTKHM IaHHBIX.
IlepcrieKTUBBI pa3BUTHS M UCIIOJIB30BAHUS MUKPOIIPOIIECCOPHBIX CPEACTB

OK 01 OK 02
K 1.1

Tema 7.2.
MuxponpoueccopHbie
ycTpoiicTBa

Conep:xanue yueOHOro MaTepuasa

OpHOoKpuCTanpHBIE MHKponponeccopbl. CTpyKTypHass cXeéMa W apXUTEKTYpHOE IOCTPOEHUE
OJIHOKPHCTAIBHOTO MUKpoIponeccopa. CocTaB, Ha3HAYEHNE U IPUHIMIIEI B3aUMOCBSI3H OCHOBHBIX
0JIOKOB B CTPYKTYPHOIl cxeMme MHKpompolieccopa. HazHaueHre OCHOBHBIX CHUTHAJIOB M BBIBOIOB.
B3anmMozeiicTBue yCTpONHCTB MUKPOIIPOILIECCOPA IIPU BBIIIOJIHEHUH KOMaHJ, ynpasiieHus. Komanabl
MHUKpornpoueccopa. OcoOeHHOCTH peanu3ald KOMaHJ mepeaadd ynpasieHus. OpraHuzaunus
MaMATH MHKPONPOIECCOPOB. MamnHHbIe TakThl W UUKIBI (BpEeMEHHAas JuarpaMMa IIHKIIOB).
Wudopmarus cocrostaud. 3amyck Mukpomnpoueccopa. CocTosIHAA 3aXBaTta, MPephIBaHM, OCTAaHOBA.
[loHsATHE O MPOrpaMMHOM O0€CTIEUEHUH

OK 01 OK 02
MK 1.1

Bcero
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3. YCJIOBUS PEAJIM3ALIAA ITIPOT'PAMMBI YYEFHOM JTACIIUTLIIAHBI
OI1.09. «<HUPPOBASAA CXEMOTEXHHUKA»

3.1. lns peajm3anuud NPOrpaMMbl y4eOHOH AUCHMIIMHBI NMPeIyCMOTPeHbI cjeaylolue
crennaJbHble MOMeLeHHs:

JlaGopatopust «lludpoBasi cxeMOTEeXHUKA», OCHAIIEHHas: B cOOTBeTCTBUHM ¢ 1M 6.1.2.1 TIpumepHoit
mporpaMMbl 1o cnenmaneHoctH  27.02.03  ABTOMartMka M TeleMEXaHMKa Ha  TPAHCIOPTE

(>KeNIe3HOIOPOKHOM TPAHCIIOPTE).

3.2. UndopmannonHoe odecneyeHne peaasu3amun NporpamMmmbl
Jns peanmuzanuu mporpaMMbl OMOIHOTEYHBIH (HOHI 00pa30BaTEIbHON OpPraHU3ALUHU JOJKEH
MMETh TeYaTHBIC W/WIH 3JIEKTPOHHBIE 00pa3oBaTeIbHble M HH()OPMAIIMOHHBIE PECYPCHI, PEKOMEHIyeMbIe

JJIs1 UCITOJIB30BAHUSA B 06paSOB8.TeJ'IBHOM mpouecce

3.2.1. IleyaTHble U3AAHUA

1. Oynaes C.[I., 3omotapés C.H. ludporas cxemorexnuka: yaednoe mocodue - M.: TOY «YMI]
KIT», 2007. — 238 c.

2. CvmusaH E.B. CxeMOoTexXHHUYECKUE pEIICHUS MOCTPOCHHUS M KOHTPOJI LU(PPOBBIX YCTPOMCTB:
yue6. mocobue. — M.: ®I'BY IO «YyeOHO-MeTOAMUYECKUI IIEHTp MO 0Opa3oBaHUIO Ha
KEJIE3HOAOPOKHOM TpaHcmopTey», 2018. — 183 c.

3. boromonoB C.A. OCHOBBI 3JIeKTPOHUKHU U 1T poBoit cxeMoTexHHUKHU [Teker]: Yuebnuk / C.A.
boromonos. — M.: Akagemus, 2015. — 208 c.

4. Ky3un A.B. MukponpoueccopHas texHuka [Tekcr]: YueOnuk / A.B. Kysun, M.A.
XKaBoponkos. — M.: Akagemus, 2013. — 304 c.

5. ®ponoB B.A. OIl 09 Iludposas cxemorexHuka [Tekct]: Meronnyeckoe mnocodue 1o
MIPOBE/ICHUIO TPAKTHUECKUX M JabopaTtopHblx 3aHatuil / B.A. ®ponos. — M.: ®I'BOY «Y4ebOHo-

METOJIMYECKUI IIEHTP 0 00PA30BAHMIO HA KEJIE3HOJOPOKHOM TpaHcHopTe», 2016. — 100 c.



4. KOHTPOJIb 1 OIIEHKA PE3YJbLTATOB OCBOEHHS YYEFHOI

TACHATITAHBI

Pe3yabTarsl 00yyeHus

Kpurepun oueHku

MeToabI OIIeHKH

Ilepeyenb 3HaHMIA, OCBauBa

€MbIX B paMKaXxX JUCHUIIJIMHBI:

- BUJIOB HH(OPMAIIAU U
CIIOCOOOB ¢ MPEICTaBICHUS
B OBM.

- aJITOPUTMOB
(YHKITMOHHPOBAHUS

M (POBON CXEMOTEXHUKH.

- 00y4arOIIMIACS TTEPEUUCTIAET
BHJIBI HH(OPMAITUHU U CIIOCOOBI €
npeacrabieHus B OBM;

- BOCIIPOU3BOJIUT aJITOPUTMBI
¢dbyHKIIMOHUpOBaHMSI IU(DPOBOH
CXEMOTEXHHUKH.

Ppa3IuYHbBIC BUABI OIIpOCa,
pPEIICHUEC 3a1a4,
TECTUPOBAHHUC

Hepeqeﬂb 3HaHHﬁ, 0CBAMBACMbIX B paMKax JUCHMUIIJIMHBI:

- HCII0JIb30BaTh TUIIOBbIE
CpeACTBa BBIYMCIUTEIbHON
TEXHUKHU U IPOIPaMMHOI0
obecrnieueHusl.

- IPOBOJIUTH KOHTPOJIb U
aHaJIu3 mpoliecca
(YHKIIMOHUPOBAHUS
u(poBHIX
CXEMOTEXHUYECKUX
YCTPOMCTB 110

- 00y4aroImuiics IEMOHCTPUPYET
MPAKTUYECKHE HABBIKH
WCIIOJIb30BAHUS TUITOBBIX
CpPE/CTB BBIUYUCIIUTEIILHOU
TEXHUKHU U POTPAMMHOTO
o0OecIeueHus;

- QHAJIM3UPYET U KOHTPOIUPYET
nporecc PyHKIIMOHUPOBAHMS
HU(POBBIX CXEMOTEXHUUECKHUX
YCTPOMCTB MO (PYHKIIMOHATHHBIM
cXeMaM.

(I)YHKI_[I/IOHEUIBHBIM cXeMaM

9KCIIEPTHOE HAOIIOCHHE U
OLICHKA Ha J1a0OPAaTOPHBIX
U MPAKTUIECKUX 3aHITHAX
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