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1 MACHOPT PABOYEN ITPOT'PAMMBI YYEFHOM JUCIIUIIJIAHBI

1.1. MecTto JIUCHUIUIMHBI B CTPYKTYpe OCHOBHOIi mNpogeccCHOHAILHOI
o0pa3oBaTeIbHOI IPOrpaMMBbl:

VYyeobnas nucuurnuHa «l{udpoBas cxemorexHuka» sBIseTCS 00s13aTEILHON YaCThIO
o0menpodecCHOHaATEHOTO ITUKIIa OCHOBHON 00pa30BaTebHOM MPOTPAaMMBI B COOTBETCTBHH
¢ ®I'OC CIIO no cnenuansHocTr 27.02.03 ABTOMATHMKa U TEJIEMEXaHWKA HA TPAHCIIOPTE
(>KeJIe3HOJOPOKHOM TPAHCIIOPTE).

VYueOnas nucnuiummHa «ludposas cxemorexHuka» oOecnednBaeT (HOPMUPOBAHUE
npodeccro HalbHBIX U OOIIMX KOMIIETeHIMH 1o BceM Bujam aearensHoctd GI'OC CIIO
no crneruanbHocT  27.02.03  ABTOMaTthka M TElEMEXaHWKa HAa  TPAHCIIOPTE
(>kene3HOIOpOXKHOM  TpaHcmopte). Oco0oe  3HaueHHWe JUCHUIUIMHA HMMEET Ipu

dbopmupoBanuu u pazsutuu OK 01-7, OK 9, IIK 1.1

1.2 Mecto AUCHUMIUIMHBI B CTPYKTYpe OCHOBHOH MNPO(ecCHOHATbHOI
o0pa3oBaTe/IbHOM IPOIPAMMBI:

JTUCHUIUIMHA BXOJIUT B 00IIENPOPECCUOHATIBHBIN 1TUKI.

1.3 Heau m 3aga4yd JMCUMIUVIMHBI — Tpe0OBaHUSI K pe3yJabTaTaM OCBOEHHSA
AUCUMIIUHBI:

B pamkax nporpamMMbl yueOHON JUCHUTUIMHBI 00YYaAIOIIMMUCS YCBAUBAIOTCS YMEHHUS
Y 3HAHUS:

Ymenust 3nanus

— HCIIOJIB30BaTh TUIIOBBIC CPCACTBA BBIUYUCIINU- — BHUBI I/IH(I)OpMaI_II/II/I M CIIOCOOBI €€
TEJIbHON TEXHUKU U IIporpaMMHOTO 06ecnequI/I;1; MMPpEACTaBJICHUSA B 3BM,
— [IPOBOAUTHL KOHTPOJIb U aHAJIN3 IIpoHecca — AJITOPUTMBIL (I)YHI(L[I/IOHI/IpOBaHI/IH
(bYHKIMOHUPOBAaHUS LIU(POBBIX CXEMO- U(GPOBON CXEMOTEXHHUKH.
TEXHUUYECKUX YCTPOMCTB MO (PYHKIIMOHATBHBIM
cXeMaMm.

Pesynprarom OCBOCHMUS IPOTPAMMBI JUCLUIIINHBI [HUDPOBAA

CXEMOTEXHUKA sBnsiercst oBnagenue oOyqarorumucs ooummu kommereHmusiMu (OK)
OK 1-7, 9; npodeccuonansubivu (I1K) 1K 1.1 u nuunoctaeiMu pesyabtatamu (JIP) JIP 1, 2,
3,4,7,24,21.



Kon

HaumeHoBaHue pe3yJibTaTa 00y4YeHH s

2

OK 1

Bribupath ciocoOsbl perienus 3aaad npo(ecCHOHAIBHOM JesITeIbHOCTH
IPUMEHUTEIBHO K PA3IMYHBIM KOHTEKCTaM

OK 2

Hcnonp30BaTh COBPEMEHHBIE CPELICTBA IIOUCKA, aHAIN3a U HHTEPIIPETALIUN
uHpOpMaLUU 1 HHPOPMALMOHHbBIE TEXHOJIOTUH IS BBIITOJHEHHS 33124
1poeCCHOHATIBHOM 1€ TEIbHOCTH

OK 3

[TnanupoBaTh U peaNn30BbIBATE COOCTBEHHOE MPOQPECCHOHATBHOE U TMYHOCTHOE
pa3BUTHE, TPEAIPUHUMATEIBCKYIO JESTEILHOCTh B MPOPECcCCHOHANBHOMI cdepe,
UCTIOJIb30BaTh 3HAHUA 110 (PMHAHCOBOW TPAMOTHOCTH B PA3JUYHBIX JKU3HEHHBIX
CUTYaIUsAX

OK 4

D} dexTuBHO B3aUMOICHCTBOBATh M PaOOTATh B KOJUIGKTHBE H KOMaHIE

OK 5

OcCymiecTBIATh YCTHYIO U NUCbMEHHYI0 KOMMYHHUKAIMIO Ha TOCYAAPCTBEHHOM S3bIKE
Poccuiickoit @enepanuu ¢ yueroMm 0COOEHHOCTENW COLIMATIBHOTO U KYJIbTYPHOI'O
KOHTEKCTa

OK 6

[TposIBIATE Ipak1aHCKO-NATPUOTUYECKYIO MO3UIINIO, IEMOHCTPUPOBATh OCO3HAHHOE
IOBEJICHUE HAa OCHOBE TPAJUIIMOHHBIX OOLIEUEIOBEUECKUX LIEHHOCTEH B TOM UHUCIIE C
Y4€TOM rapMOHU3ALNUN MEKHALMOHAIBHBIX U MEX PEIUTHO3HBIX OTHOLIEHUH,
IPUMEHSTh CTaHJIapThl AaHTUKOPPYINLIMOHHOTO OBEICHHSI

OK 7

CoJelicTBOBAaTh COXPAHEHUIO OKPYXKAIOIIEH Cpelibl, PECYypcoCcOepeKeHUI0, IPUMEHSATh
3HaHUA 00 U3MEHEHUU KIMMaTa, IPUHLHUIIBI OEPEKITUBOTO MPOU3BOJICTBA,
3¢ PEKTUBHO TEHCTBOBATH B UPE3BBIYAWHBIX CHTYAILIUSIX

OK9

[Tonb30BaTbes mpodeccnoHaNbHOM JOKyMEHTAlMEeH Ha TOCY1apCTBEHHOM U
WHOCTPAHHOM SI3bIKaX

K 1.1

AHanu3upoBarh paboTy CTAHIIMOHHBIX, IEPETOHHBIX, MUKPOIIPOLIECCOPHBIX U
JUAarHOCTHYECKUX CHUCTEM aBTOMATHUKU 110 PUHLUIIHAIBHBIM CXEMaM

JIP 1

Oco3Hatonuii ce0s rpakJaHMHOM U 3alIUTHUKOM BEJIMKON CTpaHBbl

JIP 2

[TposiBisOIIMI aKTUBHYIO TPaKJAHCKYIO TIO3ULMIO, IEMOHCTPUPYIOILIHMA
MPUBEPKEHHOCTh IPUHLIUIIAM YECTHOCTH, OPSAJOYHOCTH, OTKPBITOCTH,
DKOHOMHYECKHU aKTUBHBIM U yJaCTBYIOIIUN B CTYJEHYECKOM U TEPPUTOPHAIILHOM
CaMOYIPABJIEHUH, B TOM YHCJIE HA YCIOBUAX T0OPOBOIbUECTBA, MPOAYKTUBHO
B3aMMO/JICHCTBYIOIIMN M YUYAaCTBYIOUIUH B J€SITEIbHOCTH OOIIECTBEHHBIX OpraHU3aIMii

JIP 3

Coburoaroluii HOpMbI IPABOMOPSAIKA, CIECAYIOMUN HaeaaaM rpaskJaHCKOTO
oOmiecTBa, o0ecrieueHust 6€30MacHOCTH, MpaB U cBOOOA rpaxaaH Poccun. JlosuibHBIN K
YCTaHOBKAM U MPOSIBICHUSM IPEICTaBUTENEN CyOKYIbTYp, OTINYAIOIINN UX OT TPy
C IECTPYKTHUBHBIM M JIEBUAHTHBIM ITOBEACHUEM. JIEMOHCTPUPYIOINI HENPUATHE U
peyNnpexIaolui COMaIbHO OMACHOE MOBEJEHUE OKPYKAIOIINX

JIP 4

[IposiBastfoIMiA U JEMOHCTPUPYIOMINI YBaKEHHE K JIFOASAM TPyZAa, OCO3HAIOIIMI
[IEHHOCTh COOCTBEHHOTO TpyAa. CTpeMsimuiics K GOPMUPOBAHHIO B CETEBOM Cpejie
JUYHOCTHO U MPOECCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIEIa»

JIP 7

HpOfIBJ’IS[IOHH/II\/’I YBAXXCHHUC K JIIOAAM CTApPUICTO IMTOKOJICHUA U TOTOBHOCTD K YYaCTHIO B
COLII/IaHBHOﬁ NOAACPIKKEC U BOJIOHTCPCKUX IBHIKCHUAX

JIP 24

Crpemsmuiics K caMOpa3BUTHIO M CAMOCOBEPIIEHCTBOBAHNIO, MOTUBUPOBAaHHBIN K
00y4YeHHIO, TPUHUMAIOIIUI aKTUBHOE YYacCTHE B COLIMATBbHO-3HAYUMON JI€ATEIbHOCTH
HA MECTHOM UM PETHOHAIILHOM YPOBHSIX

JIP 27

OTKPBITBHIA K TEKYIIIUM H MIEPCIIEKTUBHBIM U3MEHEHUSIM B MUPE TpyAa M MpodhecCHid.




2 CTPYKTYPA U COAEP)KAHUE YYEBHOM JIJUCHUTLTAHBI

2.1.00beM yueOHO# JTUCHHUILIMHBI U BUAbI Y4eOHOH padoThI

Buj y4eOHoii padoTsl O0bem
4acoB
Oo0n3aTeIbHAs ayAUTOPHAsI y4eOHAasi HArPy3Ka (BCero) 80
B TOM YHCJIE:
MPAKTUYECKUE 3aHATHS 16

HroroBas arrectamus B popMe dK3aMeHa




2.2. TeMaTHYeCKHUIl IUIaH U cOlepP:KaHUE YYeOHOH TMCUUIIIMHBI

HaumeHoBaHMe pa3/ie/ioB U
TeM

Copaeprxanue yueOHOro MaTepuajia i (popMbl OpraHU3ANUM AeATETbHOCTH
odyuyarouuxcs

Oo0nem
B yacax

Koapl koMneTeHI i,
¢dopMupoBaHHIO KOTO-
PBIX cIIOCOOCTBYET 3Jie-

MEHT NMPOrpaMMbl

1

2

3

4

BBenenue

Coaeprxanue yuedOHOro MaTepuasia

33[[3‘-11/1 U CTPYKTypa AUCHUILINHBIL. Coz[epxcaHHe TEM JUCHUIIIINHBI. 3HayeHue JUCHUIIIIMHBI Ha
COBPEMEHHOM 3Talle pa3BUTHS OOLIECTBA M B CHCTEME MTOJTOTOBKH CIICIIMAIMCTOB TI0 aBTOMATHKE 1
TeleMeXaHNKe Ha JKeJIe3HOJOPOXKHOM TpaHcmopTe. KpaTkuil o4epk MCTOPHH pa3BUTHS HUPPOBOH
cxeMoTeXHUKH. CBs3b MU(PPOBOH CXEMOTEXHUKH C Pa3BUTHEM AJIEMEHTHOW 0a3bl NPU CO3AaHUH
npuOOPOB U YCTPOHCTB (HYHKIIMOHATIBHON SIIEKTPOHUKH W BBIYHUCIUTEIBHONW TEXHUKU Ha OCHOBE
cuHTe3a. OCHOBHBIC OIPE/ICIICHHS U TOHATHS B IU(POBOIT CXeMOTEXHHUKE: CXEMOTEXHUKA, UPPO-
BOH curHai, mudpoBoe YCTPOUCTBO, IU(pOBast JOrHKa, CUHTE3, MUKPOMpoLeccop, Mukpo IBM.
Ponp u 3HaueHue (I)YHKHHOHaHLHOﬁ SJICKTPOHHKHU, KaK HAYUYHO-TEXHUYCCKOI'0 HAIIPpaBJIICHUA, B 110~
CTPOCHUH HOBBIX CHCTEM aBTOMATHKH HA YKEJIE3HOJOPOKHOM TPAHCIIOPTE

2

OK 01 OK 02
K11

Paszpnen 1. Apudmeruueckue

0CHOBBI U (PPOBOIl CXEMOTEXHUKHU

Tema 1.1. ®opmsbl mpen-
CTABJIEHHS] YMCJIOBOW MH-
¢popmanmu B 1HPPOBBIX
ycTpoiicTBax

Conep:xanue yue0HOro MaTepuaJia

OcHOBHbBIE OCOOCHHOCTH CHCTEM CUHMCIICHUS AJIsl IpecTaBleHus (3anrcu) HHGOpMaLnu B yCTPO-
cTBax UU(POBOH CXEMOTEXHHUKH (JBOMYHAsSI, ABOMYHO-IIECATUYHASL, BOCbMEPHYHAsI, IIECTHAIATE-
pUYHAs CUCTEMBI CUMCIICHUS).

dopmaThl Mpe/CTaBICHUs U Tepeadyn uHpopManuu s nudpoBeix ycrpoiicts. [loHsTHe Oura,
OaliTa, MAalIMHHOTO CJIOBAa. MaTeMaTHYECKUH W MAIIMHHBIA CHOCOOBI 3aIMCH ABOMYHBIX YHCEIL.
dopMBbI TIpeICTaBIEHUS YrceN ¢ (PUKCHPOBAHHON W IUaBatomiei 3amaroil. [loHstre o paspsaHOi
ceTke. [IpencraBieHre MONOKUTENBHBIX M OTPUIATENFHBIX IBOMYHBIX YHCEI B IPSIMOM, OOpPaTHOM,
JIOTIOJTHATEILHOM ¥ MOJTU(HUIIMPOBAHHOM KOJIaX CO 3HAKOBBIM M 0€3 3HAKOBOTO pa3psijia

B Tom YHUCJI€, MTIPAKTHYIECCKUX 3aHATHI

HpaKaneCKoe 3aHsTHe Ne 1. KO,Z[PIpOBaHI/Ie OCIIBIX, ,Z[p06HBIX 1 CMCHIAHHBIX YMUCCJI B Pa3JIMIHbIX
CHUCTEMAX CUHCIICHUA.

HpaKaneCKoe 3aHsTHE Ne 2. KO,Z[PIpOBaHI/Ie MOJIOKUTCIIBHBIX U OTPULATCIIBHBIX ABOWYHBIX YU~
CCJI B MpAMOM, 06paTHOM, JOIIOJIHUTCIIBHOM H MO,Z[I/I(bI/II_II/IpOBaHHOM Kogax CO 3HAKOBBIM H 0e3
3HAKOBOT'O paspgaa»

OK 01 OK 02
K 1.1

Tema 1.2. Apudmernue-
CKHE ONepamuu ¢ KOTUPO-
BAHHBIMH YHCJIAMH

Conep:xanue yueOHOro MaTepuaJia

Oco0eHHOCTH BBITOTHEHUS apU(PMETHYECKUX OTEPAIlnii ¢ MHOTOPa3PSAHBIMHU JBOUIHBIMHU KOIUPO-

BaHHBIMH 4YHCJIaMH (CJ'IO)KGHI/IG, BbIYUTAHUC, YMHOXKCHHUC U ,ILGJ'ICHI/IC) CO 3HAKOBEIM U 0€3 3HaAKOBOI'0

OK 01 OK 02
K 1.1




paspsiaa.

[IpaBuna u mocneqOBAaTEIHHOCTh BBIMONHEHUS apU(PMETHUECKUX ONepanuii ¢ KOIMPOBAHHBIMHU
JBOWYHBIMU YHCTIAMU ¢ (PMKCHPOBAHHOW W TUIABAIOIIEH 3aIATON B MPSMOM, OOPaTHOM, JOIIOJTHU-
TEIHHOM U MOAU(DUIIUPOBAHHOM KOJIE CO 3HAKOBBIM U 0€3 3HAKOBOTO pa3psina. CloKeHUe U BBIYH-
TaHUe KOJUPOBAHHBIX JBOUYHO-JIECATHUYHBIX YACEN CO 3HAKOBLIM U 0€3 3HAKOBOTO pa3psjia

B ToM yncie, npaKTHYECKHMX 3AHITHI

I[pakTnyeckoe 3ansitue Ne 3. BrinojHeHue apupMeTHUECKUX OMEpalUil ¢ MHOTOPa3psAHBIMU
JBOWYHBIMU KOJIUPOBAHHBIMH YHCIIAMH CO 3HAKOBBIM M 0€3 3HaKOBOT'O pa3psia.

Pa3nen 2. Jloruyeckue ocHOBBI HM(POBOii CXeMOTEXHHKH

14

Tema 2.1. ®yHKUHOHAJIB-
Hasl JIOTUKH

Coaep:xanue yueOHOro MaTepuaJia

dusnyeckoe NpeAcTaBlIeHHE JOTMYSCKUX 3HAUCHHUH JBOWYHBIX YHCEN AIEKTPHYCCKHMHU CHTHAala-
Mmu. [loHsATHE O KOMOMHAIIMOHHON CcxXeMe W IU(PPOBOM aBTOMAaTe. ByseBbl (MEpeKIHOYATEIBHBIC)
(YHKLINH, UX KOJMYECTBO U CIIOCOOBI 3a1aHMsl, CYILIECTBEHHBIC U (DUKTHUBHbIE IEPEMEHHbIE.
CriocoObl MpeaCcTaBICHUS JIOTHYECKUX MEPEKII0YaTeNbHbIX (YHKIHMNA: BbICKa3bIBaHHUE (CIOBECHOE
U MUCBMEHHOE), Tabmn4yHOe (TOHITHE O TAabJIMIaX UCTUHHOCTH) U aHANWTHYECKAsl 3alHCh (3amuch
dhopmyioit). DnementapHbie (ocHOBHBIE, Oa3ucHbie GyHkiuu W, NN, HE) u xoMOuHaIMOHHBIE
(yHuBepcanbHbIE, 0a30BBIC) JTOTHYECKHE (YHKIIMH OJTHOW M JIBYX MEPEeMEHHBIX, UX (YHKIHOHAIb-
Hasl 3aIluCh Yepe3 AU3BIOHKIINI0, KOHBIOHKIUIO U HHBepcHio. [loHsTre BhicKa3piBaHus. Onepanuu
WMIUTUKAIAN, SKBUBAJIEHTHOCTH U CYMMBI 110 MOJTYJIIO 2, UX CBOWCTBA.

Tabmuipl UCTHHHOCTH I OCHOBHBIX (0a3WCHBIX) M YHHUBEPCAIBHBIX (0a30BBIX) JIOTHUECKUX
¢yHKuuil. PeneiiHO-KOHTaKTHBIA aHAJIOT AJIEMEHTapHBIX M KOMOMHAIIMOHHBIX JIOTHYECKUX (DYHK-
UH.

[IpuMeHeHne 3aKOHOB, TOXKIECTB U MPABKII alTeOphl JIOTHKH JIJIsl 3alMCH U IpeoOpa3oBaHus repe-
KITI04aTeNnbHbIX (QyHKIMA. YcnoBHoe rpadudeckoe obo3zHaueHne (YI'O) ocHOBHBIX (0a3MCHBIX) U
YHHMBEpCAIbHBIX (0a30BbIX) JOTHYECKUX 3JIEMEHTOB JUIS pean3allii 3JIeMEHTapHBIX U KOMOWHAIIH-
OHHBIX QYHKIHN

B ToM unciie, NpaKTHYECKUX 3aHATHH

IpakTnyeckoe 3ansaTue Ne 4. @opmel mpeacTaBieHus] GyHKIUN anreOpsl JIOTUKH U UX MUHUMU-
3anusl.

OK 01 OK 02
K11

Tema 2.2. OcHOBBI CHHTE3Q
undppoBbIX JOTHYECKHX
YCTPOMCTB

Conep:xanue yueoOHOro MaTepuaJia

AJroput™ mepexojia OT BbICKa3bIBaHMS K TaOJIMYHONW M (QPYHKIMOHAJIBHON aHaMUTHYECKOH (opme
3aIlUCH TIepeKoYaTelbHbIX QyHKIHNA. OCHOBBI aHATUTHYECKOTO U rpadudeckoro (kapTel KapHo)
croco00B MUHUMM3aLMK (YHKUIUH. MeToauka mepexofa OT HOPMaJbHOH K COBEpILIEHHBIM (op-
MaM 3aIrucH NePeKIIoYaTeIbHbIX QYHKIUHA IpU aHATUTUIECKOM U IrpaguecKoM crocodax.

OCHOBBI CHHTE3a U aHaIN3a KOMOMHALMOHHBIX JIOTHYECKUX CXeM. AJITOPUTM Iepexojia OT BbICKa-
3pIBaHHUA K TAOMMYHON M (YHKINOHAIBHOM aHATNTHYECKOW (OpME 3aIlicH MepeKToYaTesIbHbIX
¢ynkumnii. Crnenuansaele paznoxenus: [1O. He momHocTeio onpexnenennsle (dactasie) 11D, [lo-

OK 01 OK 02
K 1.1




cTpoeHne (pyHKIIMOHAIHHON CXEMBI JIOTHIECKOTO YCTPOHCTBA MeToAOM cuHTe3a. CHHTE3 He IMOII-
HOCTBIO 3aJIaHHBIX Jlorudeckux (pyHkuuil. [loHsATHE O 3ampemeHHpIX U HeOolpeIeIeHHBIX Habopax
apryMEHTOB 3JICMCHTapHBIX (DyHKIWH. AHanu3 (YHKIMOHAIBHBIX CXEM JIOTHUECKUX YCTPOWCTB.
HekoTopsie 0cOOEHHOCTH TTOCTPOEHUS CXEM JIOTUYECKHX YCTPOMCTB. TeXHUUYecKas: pearn3anus —
MTOCTPOCHHUE JIOTHYECKUX CXEM IO MepeKITIoYaTeTbHbpIM QYHKIHAM. OCOOEHHOCTH TOCTPOSHUS JIO-
TUYECKUX YCTPOUCTB

B TOoM uMcIie, NPAKTHYECKUX 3aHATHI

IpakTuyeckoe 3anaTue Ne 5. Iloctpoerne cxeM IHU(PPOBBIX JTOTHIECKUX YCTPOHCTB METOIOM
CUHTE3a.

Tema 2.3. ludposbie
HHTerpajibHble MUKpPOCXe-
MBI

Coaep:xanue yueOHOro MaTepuaJia

O6mue cBepeHus 0 MUPPOBBIX HHTErpabHBIX MUKpocxeMax (LIMMC) u ob6nacTe UX MPUMEHEHHUSL.
OcnoBaeble cepun IUMC miis moctpoenus torudeckux ycrpoiicts. Kimaccndukanus cepuit HUMC
o (yHKIIMOHATEHOMY Ha3HAYeHHIO, (PM3NIECKOMY IPUHIIUITY PaOOTHI aKTUBHBIX AJIEMEHTOB (CXe-
MOTEXHHUYECKOE pEeIeHHUE), IEKTPUUECKUM U SKCIUTyaTallMOHHBIM IapamMeTpaM, BBINOJIHAEMbIM
¢yHkuusaM, knaccam (tunam). HomeHknatypa u cepud HU(POBBIX HHTETPAJbHBIX MHKPOCXEM.
KonctpykTiBHOe odopmierne MHTETpaIbHBIX MUKpocxeM. Cuctema 1mudpoOykBeHHOT0 0003Ha-
YeHHsI CepUil MUPPOBBIX HHTETPAIBHBIX MUKpocxeM. OcHoBHbIe TapameTpsl LIMMC. CpaBauTeNbh-
Hele napameTpsl LIUMC ¢ pa3nuyHbIME BUJAMHU CXEMOTEXHUYECKUX PELICHHH.

OOmas xapakTepHCTHKa IOCIENOBATEIBHBIX W KOMOMHAIMOHHBIX LH(POBBIX JIOTHYECKHX
ycrpoiictB Ha ocHOoBe [IMMC. DyHKIIMOHAIBEHBIE CXEMBI U YCIIOBHBIE rpaduiecKkue 0003HaUeHUS
HUMC B 3aBucHMOCTH OT (QYHKIMOHaJIBHOrO HazHaueHHs. Ocobennoctu Bkmouenus [{TUMC B
()YHKLIMOHAJIBHBIX CXEMaX JOTHYECKUX YCTPOICTB

OK 01 OK 02
K11

Paznen 3. [locienoBaTeabHOCTHBIE HU(POBBIE YCTPOiicTBa — NU(PPOBHIE ABTOMATHI

18

Tema 3.1 Hudpossie TpUr-
repHble cXeMbl

Conep:xanue yueOHOro MaTepuaJia

OOmue cBeneHus 0 TpUITEpe Kak npocTeiimemM KoHeuHoM nudpoBoM aBTomare. Hasnauenue tpur-
repoB M MX NPUMEHEHHUE B ammaparype >KeJIe3HOJOPOKHONH aBTOMATHKHU M TEIEMEXaHUKH. THUIIbI
TpurrepoB. Kitaccudukaiust TpurrepoB 1o croco0y 3anicH 1 yrpapleHus WHPOpMaIel, opraHu-
3allUM JIOTHYECKUX cBsa3el. HazHauenune n 0603HaueHne BXOJOB U BBIXOJIOB TpUrTepoB. MeTonuka
OTIpeNIeJICHHUS COCTOSHUS TPUITEPOB. OCHOBHBIE TAPAMETPHI.

[MocTpoenne TpUrrepoB HA OCHOBE JIOTHUYECKHUX 3JIEMEHTOB MHTETPAILHON CXEMOTEXHHKH METOIOM
cunaTe3a. OCHOBHBIC TTOHSTHS O CTATHYECKOM W JMHAMHYECKOM yIpaBlieHHH Tpurrepom. [TpuHImm
(YHKIMOHUPOBaHUSI aCHHXPOHHOTO RS-Tpurrepa (6ucrabunbHas sueiika maMsaTH) HAa OCHOBE JIO-
rudeckux anemeHToB U-HE n NJIM-HE B uHTErpaIbHON CXEMOTEXHUKE C MPSIMBIMA MHBEPCHBIMU
Bxozamu. [locTpoeHue (GyHKIIMOHAILHOW CXEeMBI H Tporecc (yHKIIMOHUPOBAHUS OJHOCTYIIEHYA-
TOro U AByXcTynendaroro RS-tpurrepa. OCOOEHHOCTH MOCTPOCHUS U pabOThl (PYHKIHOHATBHBIX
CX€M CUETHbIX TpUrrepoB. IlocTpoenne QpyHKIIMOHATIBHBIX CXEM U IPUHIMI PabOTHl TPUITEPOB -

10

OK 01 OK 02
K 1.1




tuna, D-tuna. [Toctpoenne yruBepcansHoro JK-tpurrepa Ha ocHoBe RS-Tpurrepa ¢ ycrpaneHueM
COCTOSIHHSI HEOTIPEACTIEHHOCTH. Y CJIOBHS IMMOCTPOCHUS U PaOOTHI CHHXPOHHBIX TpUrTepoB. Tabnmma
MEePeXo/I0B Tpurrepa (Tabiula HCTHHHOCTH) U 3aKOH (YHKIHMOHUPOBAHUS TpUITepa (XapaKTepH-
CTHYECKOE YPaBHEHUE TPUTTEPA).

HekoTtopsie ocobenHoCTH (DYHKIIMOHAIBHBIX CXEM TPUITEPOB: PACIIUpEHHE HH(POPMAIMOHHBIX
Bxoz0B 1o U (MJIN), coznanre BX0a0B acCHHXPOHHOH YCTaHOBKH (cOpoca) B HyneBoe (0) mnu enu-
Hu4aHoe (1) cocTosiHUE TPUTTEPOB U UX OJIOKMPOBKA, CO3JIaHHUE JOMOTHUTENBHBIX BXOJOB pa3pelie-
uus. Iloctpoenue u paboTa cxeMm B3aMMHOTO IipeoOpasoBanus Tpurrepos: RS—T; D —»T; RST—
D; RST— JK; JK — RS; JK— T; JK—D. YcioBHoe rpadudeckoe 0003HaYCHHE TPUITEPOB

B Tom unciie, 1a6opaTopHBIX padoT

JlaGopaTopHasa pa6ora Ne 1. lccnenoBanue paOOThI MHTETPATBHBIX TPUTTEPOB HA JTIOTHIECKHX
JJIEMEHTaxX»

Tema 3.2. Hudposbie
CYeTYMKH HMITYJIbCOB

Conep:xanue yueOHOro MaTepuaJia

OO0mue cBeneHus 0 cueTunkax. HazHaueHne v THITBI CYETYNKOB U MEPECUETHHIX ycTpoiicTB. Kiac-
cU(HKALUs ¥ TapaMeTphl CYeTYUKOB. [[pHHIUT (YHKIMOHUPOBAHHS CUETINKOB. MaKCHMabHBIN
(n30bITOUHBIN) U AP HEKTUBHBIA KOAPPUIMEHTHI cyeTa cueTdrnka. [lepemnonaenne cueTanka
[TpuHIHATIEI TOCTPOCHUS W PAOOTHI CUETYMKOB HA CIOKEHHE W BBIYUTAHUE C IOCIIE0BATEIBHEIM,
napaieabHbIM, CKBO3HBIM U TPYIITIOBBIM TIepeHOCOM. Tabuila mepexo0B CUeTYHKOB (Taduuna
HMCTUHHOCTH, Ta0JIMIIa COCTOSHUI) M 3aKOH (DYHKIMOHUPOBAHUS CUCTUMKA (XapaKTEPUCTUUYCCKOE
ypaBHeHue). Pa3psanHocTh u k03 (pHIMEeHT nepecyera cUeTINKOB, BECOBOE COOTHOIIEHHE pa3psi-
noB. BBox 1 BeIBON HH(OpMaIMK B cUeTYMKaX (TIOCIIEAOBATENbHBIN 1 MapayuienbHbli). CHHXPOH-
Hbl€ M aCHHXPOHHbBIE cueTYUKH. CYETYHK C M3MEHSIEeMbIM HalpaBieHHEeM cueTa (peBEepCHBHBIN
cyeTurK). CaMOOCTaHABIUBAIOMIUICS CUCTUHK. JleKaTHbIi TBOMIHO-ACCATHIHBIN cueTunk. [1o-
CTPOEHHE W MPUHIHUI paboThl CYETYUKOB C TIepeMEHHBIM Kod(duimenTom nepecuera. KomnbieBbie
CUETYHKH.

[ocTpoeHre CyMMUPYIOIIETO ABOMYHOTO CUETYMKA METOJIOM CHHTe3a. BapuaHThl rpaduyeckoro
n300pakeHns: PyHKIIMOHAJBHBIX CXEM CUETUYHMKOB (BEPTHKAJIbHOE M TOPU3OHTAIBLHOE). YCIOBHOE
rpadudeckoe 00O3HaUEHHE CUeTYMKOB. KackalHoe coelMHEHWE CYETYHKOB (MHOTOpa3psIHbIC
cueTyrku). CXeMbl eNuTeNss YacTOTHl MMITYyJIbCHOW TIOCIIEIOBATEIbHOCTH Ha OCHOBE JBOWYHBIX
CUETYMKOB (HA3HAYEHHE, PUHIIMII TOCTPOCHHUS U padoTa JENUTeNel ¢ pa3IHIHbIMA KO3QHIIUECH-
TaMU JICJICHHSA)

B Tom unciie, 1a60paTOPHBLIX padoT

JlabopaTopHas padora Ne 2. Vccienoanre pyHKIIMOHATBHBIX CXEM CYETYMKOB.

0,5

OK 01 OK 02
K11

Tema 3.3. Peructpsi

Conep:xanue yueOHOro MaTepuaJia

Obmume cBenenus o peructpax. Haznauenue u tumsl peructpoB. Kimaccuduxanus peructpos.
[Mpunnun mnocTpoeHHs W PpabOTHI  IMOCTENOBATENIBHBIX, MNapaJIeIbHBIX, IOCJIEA0BATEIHLHO-
napajieNbHbIX U NapaJuleIbHO-TI0CIEJ0BATENFHBIX PETUCTPOB MPH BBOAE U BHIBOJAE HH(DOPMAIIHH.

OK 01 OK 02
K 1.1




Ocobennoctr TapadasHoro IMapauieIbHOTO perucTpa. KolbleBble perucTphbl, WX Ha3HAYCHUE,
0COOCHHOCTH MOCTPOCHUS U JUHAMHUKA PabOThI. PericTphl ¢ BRICOKMM HMIIEIAHCOM, TIPUMCHEHHE
WX B BBIYMCIUTEIBHBIX KOMIUICKCAaX. PeBepCUBHBIN perucTp, Ha3HaYCHUE, TPUHIIUI TIOCTPOCHUS
ocobeHHOCTH TipuMeHeHusI. CABHUTaroIUe PETUCTPHI ¢ TEMsIMU MpHeMa JTBOMYHON WH(POpMAaIUHU B
MOCJIeIOBATEILHOM KOJIE ¥ BBIJIAYH — B MApaIUICIbHOM KOZie U Hao00poT. CABHTAIONIUE PETUCTPHI
Kak mpeoOpa3oBarenu KojoB. bydepHbie perucTpsl.

Bapuantsl rpadudeckoro m3o0pakeHusT GyHKIMOHAIBHBIX CXEM PETUCTPOB (BEPTHKAIBHOE H TO-
pu3oHTaNBHOE). YcnoBHOE rpaduueckoe 0003HaYeHNE PErHCTPoB. Peannsamus cxemM perucTpoB Ha
TPUITEpax Pa3IMYHBIX TUIIOB

B Tom unciie, 1a6opaTopHBIX padoT 0,5
JlaGopaTopHasi padora Ne 3. VccienoBanne QyHKIIMOHATIBHBIX CXEM PErHCTPOB
Paznen 4. Komonnanuonnsie uudpoBbie yCTpoicTBa 20
Tema 4.1. lludpartopsl u Conep:xanue yueOHOro MaTepuaJia 6 OK 01 OK 02
AemudpaTopn Haznauenne mudpaTopoB U aemudpaTopoB Kak 3JIEMEHTOB MpeoOpa3oBaHUsl YKCIOBOW MH)OP- IK 1.1
Manuu. [IpuHiun noctpoeHus U paboTel mmdparopoB U aemudpaTopoB. Tabnuiia UCTHHHOCTH
nponecca (pyHKIMOHUPOBAHMS ImUQparopa U aemmudparopa. MaTpudHble, JTHHEHHBIE U TPSIMO-
yrojeHble pemudparopsl. EMkocTs mmdparopoB u nemmdparopoB. PopMaTsl BXOAHOTO KoOJa:
JIBOMYHBIN ¥ JIBOUYHO-JICCATHUHBIA. MHOTOCTYIIEHYAThIC ACTH(DPATOPHI.
YcnosHoe rpadudeckoe 0003HaueHHE MUPPATOPOB U e paTopoB. AHAIN3 CXeM IUPPaTOPOB
u gemudparopos B 6azucax MJIN, U-HE, NJIM-HE
B ToMm umncie, 1aGopaTOPHBIX padoT 2
JladopaTopHas padora Ne 4. VccienoBanue QyHKIIMOHATBHBIX cXeM IIU(GPATOPOB U jaemudpa-
TOPOBY»
Tema 4.2. TIpeoopazosare- | Coaep:kanue yueOHOro Marepuana 4 OK 01 OK 02
JIM KO/IOB Hasnauenne npeoOpasoBaresneii kogoB. [IpuHIMN mocTpoeHust 1 padoTHI PeodpazoBaTeNs ABOHY- IK 1.1
HOTO MO3HIIMOHHOTO YHCJIa B CHEUAIbHBIC IBONYHBIC MAITMHHBIE KOl M MAIIMHHBIX KOJIOB OJ-
HOTO BHJIa B JAPYTOH, IPeoOpa3oBaTesisi TBONIHO-AECATUIHOTO KO/MA B JBOMIHO-IECATUIHBIA KOJI
Jpyroro BHJa, mpeoOpa3oBaTensi KOZOB i LUPPOBOH KOAUPOBKU. OCOOCHHOCTH MOCTPOCHUS
CXEM IIpH Mepexoje U3 KOJIOB OJHOW CHCTEMBbl CUMCICHHS B ApYrylo. Tabiauma UCTUHHOCTH MpO-
necca (hyHKIIMOHUPOBAHHUS MPeoOpa3zoBaTelisi KOJOB.
VYcnosHoe rpadudeckoe o003HaueHHE peodpa3oBaTeneil KoJoB. AHAU3 cXxeM IpeoOpa3oBaTesen
kozoB B Oasucax UJINU, U-HE, UJIU-HE
B Tom uncie, npakTHYECKHX 3aHITHIT 2
IpakTnyeckoe 3ansiTue Ne 6. Jlormyeckoe MPOSKTHPOBAHUE CUETHBIX CXEM
Tema 4.3. MyabTuniekco- | Conepxxanue yueGHOro MaTepuasia 4 OK 01 OK 02




PbI X 1€MYJIbTHIIJIEKCOPDbI

Haznauenne MynmbTHILIEKCOPOB M AEMYJIBTUIDIEKCOPOB KaK 3JEMEHTOB YCTPOMCTB Tepemadyd U
npuemMa MHpopManud. MyIBTUIUIEKCOPH Kak HHU(POBBIE MHOTONO3WIMOHHBIE MEPEKIIFOYaTe -
KOMMYTAaTOpHl. JeMyIbTUNIEKCOPBl KaK CEIEeKTOPBI-pPaCIpEaeIUTENN BXOJHOTO CUTHANa, pacllu-
pUTENN KaHAJIOB.

[puranmn noctpoeHus u GYHKIMOHUPOBAHUS MYJIBTUIUIEKCOPOB U JeMYJIbTHILIEKCOPOB. OcobeH-
HOCTH UCIIOJIb30BaHUsI MYJBTHIIEKCOPOB AJIs Tiepeaadn HH(QOpMaIMK U3 MHOTUX KaHAIOB B OIHMH
B TIOCJICAOBATEILHOM KOJIE U MpeoOpa3oBaHusl MapajiebHOTO Kojia B MOCeI0BaTeNbHBIA. Myib-
THATUIEKCOPHOE W JIEMYIIbTUILIEKCOpHOE AepeBo. Tadnmia HCTHHHOCTH Tpoliecca (hyHKITHOHHPOBa-
HUS MYJIBTUIIEKCOPOB U JIEMYJIbTUILIEKCOPOB. [IpriMeHeHne MyJIbTUIUIEKCOPOB U AEMYJIbTUILIEK-
COPOB KaK KOMMYTaTOpOB KaHanoB. [IoHsATHE O ceneKTopax-MyIbTHIUIEKCOpaxX. Y CIoBHOE rpadu-
geckoe 0003HaYCHNE MYJIBTU-TUIEKCOPOB U IEMYIHTHILIEKCOPOB

B Tom unciie, 1a6opaTopHBIX padoT

JlaGopaTopHas padora Ne 5. MccnenoBanue (pyHKIIMOHATBHBIX CXEM MYJIBTHUIUIEKCOPOB U Jie-
MYJIBTHIUIEKCOPOB.

K 1.1

Tema 4.4. KomOMHANMOH-
Hble JBOUYHBIE CYMMATO-

pbl

Conep:xanue yueOHOro MaTepuaJia

Haznauenue u knaccuukanyus KOMOMHAIIMOHHBIX cyMMaTopoB. [locTpoeHne METOOM CHHTE3a U
ycloBUsl (PYHKIMOHUPOBAHUST OJHOPA3PIHOI0 KOMOMHAIIMOHHOTO ToycymMmaropa. Tabnuua wc-
THHHOCTH TIpoliecca (YHKIIMOHMUPOBAaHHS KOMOWHAIMOHHOTO cymmatopa. ITocrpoenne m pabGora
MOJTHOTO OJHOPA3PsIHOr0 KOMOMHAIIMOHHOTO CyMMAaTopa.

MHoropa3psHble CyMMAaTOpbl MOCJIEN0BATENBLHOIO U NapaJIEIbHOIO JAEUCTBUS C 3alIOMUHAHUEM
NepeHoca, 1MocieJ0BaTeIbHBIM CKBO3HBIM IEPEHOCOM, MapauIeIbHBIM M TPYIIIOBBIM TIEPEHOCOM.
CrniocoObI MOBBIIIEHUS OBICTPOAEHCTBHS MapaieNbHBIX CyMMaTopoB. HakanuBaroniye 1BOUYHbIE
cymmaTopsl. JlecsiTuunble cymmaTopsl. KackanHoe coennHenne cyMMaTropoB. Y cIoBHOE rpaduue-
cKoe 0003HauYeHNe CyMMaTopoB. AHaIn3 ()yHKIIMOHAIBHBIX CXEM CYMMAaTOpPOB

B Tom unciie, 1a00paTopHBIX padoT

JlaGopaTopHas padota Ne 6. VccienoBanue QpyHKIIMOHAIBHBIX CXEM CYMMAaTOPOB.

Tema 4.5. IludpoBbie KoM-
napaTopbl

Conep:xanue yueOHOro MaTepuaJia

Haznauenue u knaccudukanys nudpoBeIX KOMIApaTOpoB — cXeM cpaBHEeHHUs. OCHOBHBIE Omepa-
IIUH TIOPa3psIHOTO CPABHEHHS JIBYX CPAaBHHUBAEMBIX JBOMYHBIX YHCENl HA OCHOBE alreOphl JIOTHKH.
[IpuHIHKITEI paBeHCTBA W HEPABEHCTBA JBOMYHBIX dncel. IlpuHiun nmoctpoenns u mpouecc GyHK-
LUOHUPOBAHUS OJTHOpa3psAHOro xommapatopa. [loctpoenne u pabota MHOTOpa3psgHOrO KOMIIa-
paropa. Tabmua MCTUHHOCTH (YHKUMOHUpPOBaHUS Kommaparopa. CrocoObl HapallMBaHUS pas3-
pAAHOCTH KoMmmapaTopoB. KackamHeie cxeMbl KOMIapaTopoB. YcCioBHOe rpadudeckoe o003HaUe-
HUE KOMIIapaToOpoB

OK 01 OK 02
K 1.1

Paznen 5. lludgposBbie 3anoMuHAaIONINE YCTPOHCTBA

Tema 5.1. Knaccudukanus ‘ Copaepxanne yueOHOro MaTepHasia

OK 01 OK 02




U IapaMeTpbl 3all0MHHA-
IOLIUX YCTPOICTB

OObmas xapakTepucTHKa M Ha3HavYeHHe IHU(POBHIX 3alIOMUHAIONINX YCTpoitcTB. Knaccudukarus n
napameTpbl UQPOBHIX 3aTOMHUHAIONINX YCTPOUCTB MO (PU3UYECKUM MPHHIUIAM PabOTHI, 1O TEX-
HOJIOTUW HM3TOTOBJICHHUS, CIIOCO0Y H300pa)KEHUs 4Hces, croco0y 3almoOMHHAHUS MH(OpMAIUH, IO
KpaTHOCTH CUYUTBIBaHMA. MeTombel pasMerieHust naHpopmaruu (aapecHas u OezampecHas ). Mepap-
xust (cTpykrypa) 3amomuHamux ycrpoiicte (O3Y, 113V, TIII3Y). OcHoBHBIE XapaKTePUCTUKH
3aIMIOMHUHAIOIINUX YCTPOUCTB: €MKOCTh, OBICTPOACHCTBUE, HAJICKHOCTh U IKOHOMHUYHOCTh. [loHsATHE
0 cBepxomnepaTtuBHOM 3anomuHatonieM yctpoiictBe (CO3Y). Opranuzanus 06e3aapecHoil U BUPTY-
ILHOU MaMsATH (Mara3uHHasl, CTEKOBas, aCCOIMATHBHAS, HETIOCPEACTBEHHAS 1 IIPSMOM ajjpecarivm)

K 1.1

Tema 5.2. OmnepaTtuBHble
3allOMMHAKOLINe  YCTPOIii-
CTBa

Conep:xanue yueOHOro MatepuaJia

Haznauenue, npuHLIUI TOCTPOCHUS U PEKUMBI pabOThI ONEPaTUBHO-3aIIOMUHAIOILETO yCTPOiicTBaA
(O3Y) — 3anmch, xpaHeHue u yTeHue uHGopmanuu B anmeMeHTax namsatu O3Y. Opranuzanys mna-
Mt B O3VY. [locTpoeHue cxeM 3allOMUHAIOUX 3JIEMEHTOB JUHAMUYECKUX U cTaThuueckux O3Y.
Crpykrypa Matpuri Hakonwmrtened wuHpopmammu O3Y. Cxembl ONEpPaTHBHBIX 3alIOMHHAFOIINX
ycrpoiictB Ha ocHOBe TTJI-ctpykTypsl 1 M/III-CTpyKTYpBl ¢ OAHOKOOPIAMHATHOM U IBYXKOOpAU-
HaTHOH BBIOOpKOH. CTatnueckue O3Y (peructpoBbie, MaTpuuHble, (aiiioBbie, MOPa3psAAHbIE, Oaii-
toBeIe). Jmaamudeckue O3Y. Cxemorexanka O3Y Ha OTeUeCTBEHHBIX MHKPOCXEMax. Y CIOBHOE
rpaduueckoe 0003HaUEHUE ONIEPAaTHBHO-3aIIOMUHAIOILETO YCTPOHCTBA

OK 01 OK 02
K 1.1

Tema 5.3. IlocTosinubIe 3a-
NOMHUHAIOLIMeE YCTPOICTBA

Copaepxanue y4e0HOro MaTepuaJia

Hasnauenwue u xiiaccudukaiys moCTOSHHBIX 3anoMuHaronux ycrpoicts (I13Y). DnemenTHas 06a3a
W OpraHM3alysl MMOCTOSHHBIX 3alIOMUHAIONINX YCTPOWCTB. IlOCTOSHHBIE 3alIOMHHAIOLINE YCTPOM-
CTBa MacOYHOT'O THIIa M pOrpaMMupyemble nosb3oBareneM. [loctpoenue 113V pasnnuHbIx BUIOB.
[Mpunnun nporpamMupoBanus moib3osaresieM [13Y (3J1eKTpHUUECKUM CHUTHAIOM W MacKHPOBaHH-
eM). OCOOEHHOCTH MOCTPOEHHUS TEPENPOrpaMMHUPYEMBIX MTOCTOSHHBIX 3alIOMHUHAIOIINX YCTPOMCTB
(IIT13Y). Cxema IIII3Y ¢ MHOroKpaTHBIM 3JIEKTpHUYECKHM IepenporpammuposanueM. I3V ¢
yIBTPapHOIETOBEIM CTUPAHHEM U 3JIEKTPHUECKON 3aMiCchlo. Y CIOBHOE Ipaduueckoe 0003HaYeHUE
MOCTOSIHHBIX 3aITOMUHAIOIINX YCTPOWCTB

OK 01 OK 02
K 1.1

Pa3nen 6. Ananoro-uugposbie n H1(ppo-aHAIOroBbie NpeodpazoBaTeau HHpopMaLUU

(e}

Tema 6.1. Hudpo-
AHAJIOTOBBIC TpeoOpa3oBa-
Ttein (HAII) koma B
HanpsKeHHe

Conep:xanue yue0HOro MaTepuaJia

Ha3nauenne u ocHOBHbBIE HapameTpbl LU(po-aHaJoroBeIX mpeodpasoBatenein (LIAIT). Mertoast
npeoOpa3oBaHus KOJa B aHAIOTOBEIM curHall. OCHOBHBIE CXEMHBIE PElIeHUs MOCTPOeHHs Hdpo-
aHaJoroBeIX IpeoOpazosareneii: [IAIl ¢ npenn3noHHBIMU PE3UCTOPHBIMUA MaTpPHUIIAMU W Oe3mar-
puunsie. [loctpoenune u npuHIMn padoTsl cxeMsl LIAIl ¢ mpenu3nOHHBIME PE3UCTOPHBIMU MaTpH-
unamu (LIAII ¢ BeCOBBIMU ABOMYHO-B3BEIICHHBIMY CONPOTUBIICHUSIMU) M HA OCHOBE MatpHubl R-2R
C CyMMHUpOBaHUEM TOKOB. CXeMOTEXHHUYECKHE MPHHIHITEI II(PO-aHATOTOBBIX Tpeodpa3zoBarteseit
U UX TIOCTPOCHHUE Ha 3JIEKTPOHHBIX KIF0OUaX. YCJIOBHOE Ipaduueckoe obo3HaueHHe Huppo-
aHAJIOTOBBIX IIpeoOpaszoBarenen

OK 01 OK 02
K 1.1




B ToMm umcie, 1a6opaTOpHBIX padoT

JlaGopaTopHas padora Ne 7. VMccnenoBanve pyHKIMOHATBHBIX CXeM MHU(PO-aHAIOTOBBIX TIPe0d-
pasoBarenen»

Tema 6.2. AHanoro-
uudpoBbie  mpeodpa3osa-
Tean (ALI) nadgopmanun

Conep:xanue yueOHOro MaTepuaJia

Hasnauenne m OCHOBHBIC TapaMeTphl aHAIOTO-TUQPOBBIX mpeodpazosareneit (ALT). ITpuammm
aHasnoro-uugpoBoro mnpeodpasoBanus nHpopmauuu. [loHATHE O OUCKpETH3aLNH, KBAHTOBAHUU U
KOAMPOBAaHUH HETPEPBIBHBIX CUTHANIOB. MeToapl mpeoOpa3oBaHusl aHAIIOTOBOTO CHUTHANa B KOII.
[puaIHT MocTpoeHus aHanoro-mu(ppoBsIX MpeodpazoBareseil CHTHAIIOB IO METO/IaM CTYTIEHYaTo-
TO ¥ TOCIIEI0OBATENHLHOTO PUOIKEHHS OTIOPHOTO HANPSDKEHUS U ¢ TIapalIeIbHBIM IIpeoOpa3oBa-
HueM. [IpeoOpaszoBarens yria moBopoTa B qeonuHbil koi. [TocnenoBarensubie AL ¢ emuHUYHBIM
¥ C JIBOMYHO-B3BEIICHHBIM MPHONIMKEHHEM. Y CIOBHOE Tpaduieckoe 0003HAUCHHE aHAIIOTO-
nUQPOBBIX MpeodpazoBaTeneit

B Tom unciie, 1a60opaTOpHBIX padoT

JlabopaTopHas padora Ne 8. lccrnenoBanue (yHKIIMOHAIBHBIX CXEM aHAIOTO-IIU(POBBIE Pe0d-
pas3oBaTenen»

OK 01 OK 02
K 1.1

Paszpnen 7. Mukponpoueccopbl ¥ MUKPOIIPOLECCOPHbIE YCTPOHCTBA

Tema 7.1. O01ue cBeaeHUus
0 MHKpompoumeccopax H
MHKPOTPOIECCOPHBIX  CH-
cTreMax

Conep:xanue yueOHOro MaTepuaJia

OcCHOBHBIE OTpEENiCHHS W TOHATHS O MUKPOTpOIECCOpax Kak MmpuMepax IudpoBoro aBromara.
Haznauenwue, xinaccudukanust u THIOBask CTPYKTypa MUKpomnpoueccopa. J[Ba moaxoaa K mocTpoe-
HUIO MIPOIECCOPOB: NMPUHIIUIIBI CXEMHOM JIOTUKK M TporpamMupyemMoi Toruku. CriocoObl opraHu-
3alluy YIPaBIICHHs BEIYUCIUTEIBHBIM MporieccoM. Kitaccudukaiius MUKpOITPOIIeCCOPHBIX CPE/ICTB.
IToxonenus: mukpomnponeccopoB. ObaacTu NPUMEHEHHST MUKPOIPOLeccOpoB U MUKpoOBM. Ponb
MHUKPOIPOLIECCOPHOM TEXHUKH MPH CO3IaHUU CHCTEM 00pabOTKHM NaHHBIX. [lepcrieKTHBBI pa3BUTHS
1 MCIIOJIb30BaHUSI MUKPOIIPOLIECCOPHBIX CPEACTB

OK 01 OK 02
K 1.1

Tema 7.2. Muxkponpouec-
COpHBbIE YCTPOlicTBA

Conep:xanue yueOHOro MaTepuaJia

OnHOKpHUCTATbHBIE MUKpOIpoIieccopbl. CTPYKTYpHAsi CXeMa M apXUTEKTYPHOE MOCTPOCHHUE OJIHO-
KPUCTAJIbHOTO MHUKpoIpolieccopa. CocTaB, Ha3HAUECHUE ¥ MPUHITUITBI B3aUMOCBSI3U OCHOBHBIX 0JI0-
KOB B CTPYKTYPHO# cxeme MUKporpoleccopa. HazHaueHne OCHOBHBIX CHUTHAJIOB M BEIBOJIOB. B3a-
MMOJICHCTBUE YCTPOMCTB MHUKPOIIPOIIECCOpPA TPH BBIMOJHEHUH KOMaHJ yrpaBieHHus. KomaHbl
MuKpornporeccopa. OCOOCHHOCTH pean3allii KOMaHJI repenadu yrpaeinenus. Opranuzanus ma-
MSITH MHKPOIIPOILIECCOPOB. MalIMHHBIE TAKThl U IUKIIBI (BpeMEHHas auarpaMma nukion). Muadop-
Malusi COCTOSIHHS. 3amyck MUKpornporeccopa. CocTosHUS 3axBaTa, IpephIBaHus, ocTaHoBa. [loHs-
THE O POTPAMMHOM 00€CIICYCHUN

OK 01 OK 02
K 1.1

Bcero
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3 YCJIOBHUS PEAJIM3AIIAN TPOTPAMMBI YUEBHOM
JTACLHUTLIIAHBI

3.1. /luia peasm3anum NporpaMmMspl y4e0HOMH TUCHMILTHHBI
NpeaycMOTPEeHbI CJeyIlHe CllelnalbHble OMeleHUs:

Jlabopatopus «I{udpoBoit CXeMOTEXHUKNY, OCHAIIICHHAS B COOTBETCTBHUH C
n 6.1.2.1 OcHoBHOM 00pa3oBaTebHOM MporpamMMmbl 1o crnernuaibHoctu 27.02.03

ABTOMAaTHKa U TeJIEeMEXaHUKa Ha TpaHCIOpTE (3KEJIEC3HOJOPOKHOM TPAHCIIOPTE).

3.2. UndopmanuonHoe odecreyeHue peajn3aluu NporpaMmmbl

OcHoBHAA:

1.®pomnos, B.A. [ludpposas cxemorexunuka. B 4 4. Yacts 1.: OcHOBBI 1udpoBoOit
CXEMOTEXHUKU [DIEeKTpOHHBIM pecypc|: yueOHuk /B.A. ®ponos. — M.: ®I'BY
JITIO «YMIL 2KIT», 2020. — 292 c. - Peskum poctyma:  https://umczdt.ru/books

2. HoBoxwunos, O.I1. DnexkrpoHrka u cxeMoTexHuKka B 2 4. Yactp 1[DneKTpoHHBII
pecypc]: yuebnuk mmsa CIIO / O. I1. HoBoxkwunoB. — M.: UsnarensctBo FOpaiit,
2024. — 382 c. — (IIpodeccuonansHoe oOpa3zoBanue). — Pexum mocTymna:
https://urait.ru/bcode/

3. HoBoxwunog, O.I1. DnekTpoHnKa u cXxeMoTexXHUKa B 2 4. HacTh 2[DIeKTPOHHBIN
pecypc]: yuebnuk nus CIIO / O. I1. HoBoxunoB. — M.: UznarensctBo FOpaiit,
2024. — 421 c. — (IIpodeccuonanpHoe oOpa3zoBaHme). — Pexum mocTyma:
https://urait.ru/bcode/

oo IHUTEIbHAS:

1. Munenuna, C.A. DJIEKTpOHMKA U CXEMOTEXHUKAa [DIEKTPOHHBIN pecypc]:
yaeOHuk u npaktukyM s CIIO /C.A. Munenuna; non pen. H.K. Munenuna. — 2-
¢ m3A., nepepad. u gon. — M.: MsmarensctBo IOpaiit, 2024. — 270 ¢ - Pexum
nocryma: https://urait.ru/bcode/

2.Mutpommn, B. H. [ludpoBas cxemorexHuka [DneKTpOHHBIN pecypc]: yaeOHoe
noco6ue st CITO / B. H. Mutpomun, A. I'. Mannpa, I'. H. Poraues. — Caparos:
[TpodhobpazoBanme, 2022. — 116 C. — Pexum JOCTyTa:
http://www.iprbookshop.ru



https://umczdt.ru/books
https://urait.ru/bcode/
https://urait.ru/bcode/
https://urait.ru/bcode/
http://www.iprbookshop.ru/

4 KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHHUS YUEBHOM

JTUCHUTIIMHBI

PesyabTaTsl 00yyeHus

Kpurtepun onenkn

MeToabl OLIEeHKH

Hepeqeﬂb 3HaHHi7[, O0CBaUBa€MbIX B paMKaXxX JUCHUIIJIMHBI:

- BUJIbI TH(OPMAIIUH U CIIO-
COOBI €€ TIPEICTABJICHHUS B
OBM.

- QITOPUTMBI (PYHKIIMOHHU-
poBaHus IU(PPOBOI cXEMO-
TEXHUKH.

- 00yUaroMiics IePEUnCIIseT BH-
JIbl THPOPMALIMU B CLIOCOOBI ee
npeactasieHus B OBM;

- BOCIIPOU3BOJIUT AJITOPUTMBI
¢dbyHKIIMOHUpOBaHUs U(POBOH
CXEMOTEXHHUKH.

pa3IMyHbIe BUJIBI OTIPOCa,
peleHue 3aaa4, TeCTHPOBa-
HUE

Hepeqeﬂb 3HaHHﬁ, 0CBAMBACMbIX B pPaMKaX JUCHUILJIMHBI:

- HCIIOJIb30BATh THIIOBBIC
Cpe/CTBa BBIYMCIUTEIHLHON
TCXHUKHU U IIPOrpaMMHOI0
obecrieueHusl.

- IPOBOAUTH KOHTPOJIIb U
aHaM3 Tpoiiecca PyHKIno-
HUPOBaHUA TU(DPOBBIX CXe-
MOTEXHUYECKUX YCTPOUCTB
1Mo QyHKIIMOHAIBHBIM CXe-
Mam

- 00yUaIOIIHUIACS IEMOHCTPUPYET
MIPAKTUYECKHE HaBBIKK UCIIOJIb30-
BaHHA TUITOBBIX CpeI[CTB BbBIYHC-
JIUTENBHOU TEXHUKH U ITPOTrpaMM-
HOT'0 00€CICUCHHS,

- QaHAIU3UPYET U KOHTPOIUPYET
nporiecc GyHKITMOHUPOBAHUS
U(POBBIX CXEMOTEXHUYECKHUX
YCTPOMCTB MO (PYHKIIMOHATHHBIM
cXeMaMm.

IKCIIEPTHOE HAOIIOICHUE U
OlIeHKa Ha 1a00paTOPHBIX U
MMPAKTUYCCKUX 3aHATUAX




PELHEH3UA
Ha pabouylo MporpaMmy Mo JUCHUILINHE
[MUO®POBAA CXEMOTEXHUKA
JUISL CLIEIUAIbHOCTH ABTOMATHKA U TEJIEMEXaHHUKa

Ha TpaHCHOpTe (3KEIEe3HOIOPOKHOM TPAHCIIOPTE)

[Iporpamma  pa3pabotana Ha ocHoBe DenepanbHOrO  roCyIapCTBEHHOTO
o0Opa3oBaTeNpHOIO  CTaHzapra W HOpuMepHod  mporpammbel  DenepasbHOro
rOCYJJapCTBEHHOTO 00pa30BATENbHOIO YUpexJIeHUs «Y4eOHO-METOAMUYECKUI LIEHTp IO
00pa30BaHUIO Ha JKEJIE3HOJOPOKHOM TPAHCIOPTE» IO CIEHUATIBHOCTH CPEIHEro
npodeCCHOHATBPHOTO 00pa3oBaHuss ABTOMAaTHKAa M TEJIEMEXaHHKa Ha TPAHCIIOpPTE
(’KeJIe3HOI0POKHOM TpaHCIOPTe), 6a30Bast MOrOTOBKA.

IIporpamma paccuutana Ha 80 yacoB 00s3aT€IbHOM ayJUTOPHON Harpysku
o0ydarorerocsi, ©3 KOTOpbIX 64 yaca — TeopeTHYecKHe 3aHsTus, 16 "yaca —pakTHYECKHe
3aHSTHUSL.

B paboueii nmporpamme onpenenéH nepeyeHb BOIPOCOB, MOUIEKAIUX U3YUECHUIO U
MIPAKTUYECKOMY OCBOEHMIO, B HEH OmpeseneHbl 00JacTh MPUMEHEHHUS M MECTO y4eOHOM
JUCHUIUIMHBL B CTPYKTYpE OCHOBHOM INpodeccroHalbHON 00pa3oBaTebHON MPOrpaMMBI.
B paGoueit nporpamme omnpezeneHbl TpeOOBaHUS K YMEHUAM U 3HAHUSIM OOYYarolUXCsl.
JlaHbl pallMOHAIBHOE pacHpeesieHre yueOHbIX 4acoB [0 TeMaM U BUJaM 3aHATHH, a TaKxKe
coJiepKaHue BHEAyIUTOPHON pabOThI CTY/I€HTOB.

B nporpamme yurena cnenuduka ydeOHOro 3aBeCHUS U OTpa’Ke€Ha MpaKTU4ecKas
HaIpaBJIEHHOCTh Kypca.

B nenom nporpamMma orBeyaeT 6a30BOMY YPOBHIO MOJTOTOBKH CTYJEHTOB U MOXKET
OBITh PEKOMEH/I0BaHa KAaK TUIOBAs MPU M3YYEHUM aHAJIOTUYHOM JUCHUIUIMHBI B CPEIHUX

Y4eOHBIX 3aBEICHHSIX.

PenienseHnr:

Hazapos C.M 77/~ npenoaasartens Bbiciiedl kareropuu TaTXKT - dhuman
PI'VIIC



PELIEH3UA
Ha pabouyro MporpaMMy Mo AUCHUILIMHE
IMUDPOBAS CXEMOTEXHHKA

JJIA CIICUaJIbHOCTHU ABTOMAaTHKA U TeJIEMEXaHHMKA Ha TPAHCIIOPTE

(>Kene3HOIOPOKHOM TPAHCIIOPTE)

[Iporpamma pa3pabotaHa Ha ocHoBe DenepallbHOrO TIOCYIapCTBEHHOTO0 00pa30BaTEIbHOIO
CTaHJapTa U MpUMEpHON MporpaMmMbl PenepanbHOro rocyJapCTBEHHOTO 00pa30BaTeIbHOTO YUPEKACHUS
«Y4eOHO-METOANYECKU IMEHTp MO0 O0Opa3oBaHUIO HAa JKEJIE3HOAOPOKHOM  TPAHCIOPTE» IO
CIIEIMATBHOCTH CpeJHero npodeccnoHambHOr0 00pa3oBaHUS ABTOMaTHKAa M TelEMEXaHWKa Ha
TpaHCTIOpTe (FKEIE3HOAOPOKHOM TPAHCTIOPTE), 0a30Bast MOATOTOBKA.

B paboueit mporpamMme omnpenenéH MNEepeYeHb BOMPOCOB, MOMICKANMX H3YUYCHHIO H
NPaKTHIECKOMY OCBOCHHIO, B HEW OmpeiesieHbl 00IacTh IPUMEHEHHS M MECTO y4eOHOW AHMCIMIUINHEI B
CTPYKTYype OCHOBHOW TpOQecCHOHANFHOW 00pa3oBaTeNbHON mporpaMmbl. B pabodeit mporpamme
oIpezeseHsl TpeOOBaHUS K YMEHHSAM M 3HaHUSIM oOydaromuxcs. JlaHbl pacnpenesneHne yaeOHBIX 4acoB
110 TEeMaM M COZIep)KaHUe BHEAYJUTOPHOHU PaOOTHI CTYICHTOB.

B memom mporpamMma orBeyaeT 0a30BOMY YPOBHIO TOATOTOBKM CTYIEHTOB M MOET OBITH
PEKOMEHJOBaHa KaK THUIIOBad MpPU HU3YUCHHUU aHaJIOTMYHOM JUCHUIINIMHBL B CpPCIHUX y‘Ie6HBIX

3aBCJACHUAX.

Peniensent
Jleeun C.I'. - 3aMmecTUTENIF HaYaIbHHKA

Pruiesckon JUCTaHIUU CUTHAJIM3aLUH,
LEHTpaTu3aul 1 OJOKUPOBKH — CTPYKTYPHOIO
noapasaenenus  IOro-Boctounolt — aupexuun
UHQPPACTPYKTYPHI — CTPYKTYPHOTO MO/Ipa3/ieIeHUs
HenTtpanpHoil  aupekuuu  UHQPACTPYKTYpPHI-
¢dbummnana OAO «PXK/»
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