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1 TACHHOPT PABOYEM INPOI'PAMMBI YYEBHOM TUCOUTIIMHBI
1.1001acTh npuMeHeHnsi padoyeil MPorpaMmbl

PabGouas mporpamma yueOHo# mucruminael OI1.06 IludpoBas cxeMoTexXHHKa
SIBJISICTCSI YaCThI0 OCHOBHON 00pa30BaTEIbHOM MPOTPAMMBI - MPOTPaMMBbI ITOJATOTOBKH
crennanuctoB cpeanero 3BeHa (manee — OOII-IITICC3) B coorBerctBUn ¢ ®I'OC mis
cenpasnibHocT  23.02.09  ABTOMaruka M TEJIEMEXaHHMKAa Ha  TPAHCIOPTE
(>KeNIe3HOJOPOKHOM TPAHCIIOPTE), YTB. MPHUKa30M MHUHHCTEpPCTBA 0Opa3oBaHUs U HAyKH
P® o1 27.08.2024 Ne 608.

[Ipu peanuzamuu pabodeil MporpaMMbl MOTYT HCHOJb30BATHCS pa3InyHbIE
oOpa3oBaTeIbHbIE TEXHOJOTMH, B TOM 4YHCJE JAUCTaHIIMOHHBIE OOpa3oBaTEIbHbIC
TEXHOJIOTHH, DIICKTPOHHOE 00yUYeHUE.

PaGouass mporpamMmma y4eOHOW JUCHMIUIMHBI MOXET OBITh MCIOJIB30BaHA B

po¢heCcCUOHATBLHON OITOTOBKE, IEPENOArOTOBKE U MOBBIILIEHUH KBATU(PUKAILIIN pabounx
110 podeccusm:

DNEeKTPOMOHTEpP MO OOCTY)KMBAaHUIO M PEMOHTY YCTPOWMCTB CHTHAJIM3ALINH,
LHEHTpaIU3auuu U OJOKHPOBKY;

DNEKTPOMOHTAKHUK TI0 CUTHAIM3AIINH, IEHTPAIN3ALNU 1 OJIOKUPOBKE.

1.2 MecTto yueOHo# nucuiuinibl B cTpykrype OIOII-IIIICC3:

Vyeonas muciumumHa OI1.06 [udpoBas cxeMOTEeXHUKa SBISETCS YaCThIO
obmenpodeccuonanpHoro nukiaa OOII-IIIICC3 B coorBerctBuum ¢ ®I'OC CIIO mo
ciemanbHocT  23.02.09  ABTOomMatuka M TEIEMEXaHMKa  Ha  TPAHCIOPTE
(>KEJIE3HOIOPOKHOM TPAHCIIOPTE).

1.3 IliiannpyemMble pe3y/ibTaThbl OCBOCHUS Y4eOHOM IMCHUIIUHbI:

1.3.1B pe3ynbraTre OCBOCHUS yUeOHOUW MUCIUTLTNHBI 00YYaIOIIHIACS TOJKECH

yMeTh:

— HCMOJIb30BaTh TUIIOBBIE CPEACTBA BBIYUCIUTEIHHON TEXHUKU U MPOrPAMMHOIO
oOecreUeHuS,

— MPOBOJUTH KOHTPOJIb U aHAN3 Mpoliecca GyHKIIMOHUPOBAHUS IUPPOBBIX
CXEMOTEXHUYECKUX YCTPOUCTB 1O (YHKITHOHATHHBIM CXEMaM.

3HATh!

— BUJBI HHPOpPMALIUU U CIIOCOOBI e npecTaBieHus B IBM;

— aJNTOpPUTMBI (PYHKITMOHUPOBAHUS IU(PPOBON CXEMOTEXHUKH.

1.3.2 B pesynbpTate OCBOCHUS Y4YE€OHOW JTUCIUIUIMHBI OOYYarOUIUICS JTOJDKEH
chOopMUPOBATH CIETYIOIINE KOMIIETCHIINH:

- 001 Me:

OK.01 Beibupath cmocoObl pemieHusi 3agad Mpo(ecCHOHATBHON e TEIbHOCTH
IPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM

OK.02 OcymiecTBisiTh MOUCK, aHajdUM3 MW HHTEpIpEeTaluio UHGpOpMaIH,
HE0OXOIMMOM ISl BBITOTHEHUS 33724 MPodeCcCUOHANBHON NeATEIbHOCTH

- Ipo(eccuoHaNbHBIE:



[IK1.1 AnanusupoBaTh pabOTy CTaHIIMOHHBIX, IEPETOHHBIX, MUKPOIPOILIECCOPHBIX
U JUAarHOCTUYECKUX CHCTEM aBTOMATUKH MO MPUHIUIIUAIBHBIM CXeMaM

[IK 1.2. BpimonHATh pa3pabOTKy MOHTAXHBIX CXEM YCTPOWCTB CHUTHAIIM3AIINH,
HEHTpaIU3aluu U OJOKUPOBKH, MKEJIE3HOJIOPOKHOW ABTOMATHUKH W TEJIEMEXaHUKHU 10
NPUHIUIHAIBHBIM CXEMaM.

1.3.3B pe3ynbTaTe OCBOEHHUS MPOTpaMMbl Y4eOHOM JHUCUUILIMHBI pean3yeTcs
nporpaMma BOCIUTaHHUS, HampaBiieHHas Ha (OPMHUPOBAHUE CIEIYIOUUX JUYHOCTHBIX
pesyabraros (JIP):

JIP4 TlposBnsitoniuii 1 AEMOHCTPUPYIOUIHMNA YBOKEHHUE K JIIOISM TPYAa, OCO3HAIOIINN
IIEHHOCTh coOcTBeHHOro Tpyaa. Crpemsmuiics K (HOPMUPOBAHHMIO B CETEBOM cCpele
JUYHOCTHO U MPO(PECCUOHAIBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIEaN.

JIP10 3abotsamuiics O 3alUTe OKPYKAIOMIEH Cpenbl, COOCTBEHHON M YY>KOH
0€30macHOCTH, B TOM YHCIIE ITU(POBOIA.

JIP13 T'oTtoBHOCTH 00Y4YaOIIErocs COOTBETCTBOBATH OKUIAHHUSAM paboTodaTeneil:
OTBETCTBEHHBIN COTPYAHHUK, IWCUUILNIMHUPOBAHHBIA, TPYAOIIOOMBBIN, HALEJECHHBIM Ha
JOCTH)KEHHUE TIOCTaBJIEHHBIX 3a1a4, 3((PEKTUBHO B3aMMOJEHUCTBYIOIIUNA C YJI€HAMU
KOMAaH/Ibl, COTPYJHUYAIOUINI C IPYTUMHU JIFOJJbMHU, TPOECKTHO MBICISIIHIM.

JIP25 CriocoOHBIN K T€eHepUPOBAHMIO, OCMBICIICHUIO U JOBEJICHUIO O KOHEUHOMU
peanu3anuu npeajaraeMblX HHHOBAUH.

JIP 30 OcyuiecTBisifonuii MOUCK U HMCIOJIb30BaHHE WH(OpMaIu, HE0OX0IuMON
11t 3((PEKTUBHOTO BBITIOJHEHHUS PA3IUYHbBIX 3a/1a4, MPOPECCUOHAIBHOIO U JIMYHOCTHOTO
pa3BUTHSL.



2. CTPYKTYPA Y COJAEP)KAHUE YUEBHOM TUCIHUILINHBI

2.1. O0beM yueOHOM IMCHMIIJIMHBI M BUABI Y4e0HOi padoThI

Ounas popma o0OyueHust

Buna yueOHoii padoThl

O0BeM yacoB

MakcumanbHas yyeOHasi Harpy3ka (Bcero) 102
Oos3aTennbHAs ayIMTOPHAsA yuyeOHas Harpy3Kka (Bcero) 62
B TOM YHCJIE:

Jlexnuu 34
MPAKTUYECKUE 3AHATHUSA 12
1ab0paTOpPHBIE 3aHITHS 16
CamocrosiTesibHasi padoTa o0yuaromerocs (Bcero) 22
Ilpomesicymounas ammecmauyus 6 popme Ik3amena (3 cemecmp) 18




2.2. TemaTH4yeCcKHUil IJIAaH U coAep:KaHUe Y4eOHOM IMCUHMIIHHBI

HaumenoBanue Conep:xanue y4eOHOro MaTtepuaia u (pOpMbl OPraHU3aALMUU AeATeTbHOCTH Oo0bem YpoBennb
pa3aeyoB H TEM O0yvamomuxcst B yacax OCBOEHHUS
1 2 3 4

Pasznen 1. Apudpmernyeckue 0CHOBBI HM(POBOI CXeMOTEXHUKH 13
Tema 1.1. ®opmbl CoaeprkaHue y4eOHOro MaTepHajia 8 OK1, OK2,
npeacTaBJIeHUs 3ajauu U CTpyKTypa AucUUIUINHBL. Coaep)kaHue TeM JIUCLUUILIMHBL. 3HaYeHUEe JUCIUIUIMHBI Ha IIK1.1, IIK
YU CI0BOM COBPEMEHHOM 3Tare pa3BUTHUs 00IECTBA U B CUCTEME IMOJATOTOBKH CHEIIUAIMCTOB 10 aBTOMATUKE U 1.2.
uHpopmMauuu B TeJIEMEXaHUKE Ha JKEJIE3HOAOPOKHOM TpaHcropTe. OCHOBHBIE OCOOCHHOCTH CHCTEM CUMCICHUS TS
un¢poBbIX IpeICTaBICHHS (3aucy) HHPOPMAIHH B YCTPOHCTBaX TU(POBON CXEMOTEXHUKH (JIBOUYIHAS,
YCTPOMCTBAX JIBONYHO-JISCATUYHAS, BOCbMEPUYHAs, IIIECTHAAIATCPUIHAS CUCTEMbI CUUCIICHUS).

dopmathl IPeCTABICHUS U Tiepeadyn nHhopManuu st uppoBeIX yeTpoiicTs. [TonsTre Oura,

OaliTa, MAIIMHHOTO CJI0Ba. MaTeMaTU4YeCKU U MAaIIMHHBIN CIIOCOOBI 3aIIMCH JIBOMYHBIX YUCE]L.

®opMbI MpeIcTaBIeHHs Yicen ¢ (PMKCHPOBAHHOM M TUTaBarole 3ansaToid. [lousTre o pa3psaaHon

cetke. [IpeacTaBieHre MOJOKUTEIBHBIX U OTPHUIATEIIBHBIX JBOMYHBIX YHCE B TIPSIMOM, OOpaTHOM,

JIOTIOJIHUTEILHOM M MOJIU(DHUIITMPOBAHHOM KOJIaX CO 3HAKOBBIM M 0€3 3HAKOBOr'0 pa3psijia

B ToM unciie, npaKTHYECKHX 3aHATHIH 4

IIpakTuyeckoe 3ansaTue Ne 1. KonupoBaHnue 1enbix, ApOOHBIX U CMEIIAHHBIX YHCEN B Pa3INYHBIX

CHUCTEeMaX CUMCIICHHUS.

IMpakTnueckoe 3ansiTue Ne 2.KoarpoBaHue Moa0KUTENbHBIX U OTPULIATEIBHBIX IBOMYHBIX YUCET B

PsIMOM, OOPATHOM, TOTIOJTHUTETFHOM U MOAU(DUIIMPOBAHHOM KOJIaX CO 3HAKOBBIM M 0€3 3HAKOBOTO

pas3psiay

CamocTosiTesibHasi padoTa 2

[ToaroTroBka K mpakTUIECKUM 3aHATHAM Nel, 2
Tema 1.2. CoaepkaHue y4eOHOro MaTepHajia 5 OK1, OK2,
Apupmernueckne Oco0eHHOCTH BBITIOJHEHUS apu(PMETHISCKUX ONEpaliiii ¢ MHOTOPa3psSAHBIMU JIBOUYHBIMU IIK1.1.
onepanuu ¢ KOJMPOBAHHBIMU YHCIIaAMU (CIIOKCHHE, BRIYMUTAHUE, YMHOKEHUE U JICJICHHE) CO 3HAKOBEIM U 0¢3
KOAMPOBAHHBIMHU 3HAKOBOT'O pa3psja.
YyucJIaMH [TpaBwiia 1 MOCIEIOBATEIIBHOCTD BBITOJIHCHUS apU(PMETHUSCKUX ONIEPANHNA C KOJTUPOBAHHBIMU

JIBOMYHBIMH YHCIIaMU ¢ (PUKCUPOBAHHOW U TIJIABAIOIIICH 3aMsTON B IPSIMOM, OOpaTHOM,

JIOTIOTHATEITFHOM U MOJIU(UIIMPOBAHHOM KOJIe CO 3HAKOBBIM U 6€3 3HaKOBOTO paspsaa. CioxkeHue u

BBIYMTAaHUE KOJAUPOBAHHBIX JIBOMYHO-ICCITHYHBIX YUCEJT CO 3HAKOBBIM U 0€3 3HAKOBOTO pa3psiia

B ToM unciie, npakKTHYEeCKHX 3aHATHI 2




IIpakTuueckoe 3anaTue Ne 3. BeimonHenue apuMeTHIECKUX OTNIEPAIMA ¢ MHOTOPa3PsTHBIMU
JABOMYHBIMH KOAWPOBAHHBIMHU YHCJIAaMH CO 3HAKOBBIM U 663 3HAKOBOI'O pa3psaa.

CamocrosiTesibHasi padoTa

[ToaroToBka K MpakKTHYECKUM 3aHATHAM Nel, 2

Pa3znen 2. Jloruyeckue 0CHOBBI HU(PPOBOI CXeMOTEXHHUKH
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Tema 2.1.
DOyHKUHOHAIbHASA
JOTHKH

Conep:kaHue y4eOHOro MaTepuaJia

duzuveckoe MpeICTaBICHUE JOTMUYECKUX 3HAYCHHU TBOMUHBIX YHCET JIEKTPUUECKUMH CUTHATIAMHU.
[TonsiTHe 0 KOMOWHAITMOHHON cxeMe U u(PpoBOM aBTOMaTe. ByseBsI (TIepeKITIoYaTeIIbHBIC)
(GYHKIIUH, UX KOIMYECTBO U CIIOCOOBI 33/1aHNUs, CYIIECTBEHHbIC U (PMKTUBHBIC IEPEMEHHBIE.
CriocoObl TIpeICTaBICHHUS JIOTHUECKUX TEPEKITI0YATEeNIbHBIX (PYHKITMN: BhICKa3bIBaHUE (CIIOBECHOE U
MUChMEHHOE), Ta0MMuHOE (MOHATHE O Ta0JIUIIaX UCTUHHOCTH) M aHATTUTHYECKas 3aluch (3aruch
dbopmyroit). DnementapHbie (OcHOBHBIE, 0a3ucHbie pynkiuu U, NJIW, HE) u komOuHannoHHbIe
(yHuBepcalbHble, 0a30BbI€) JIoTHYeCKUEe HYHKITUN OJHON U IBYX MEPEMEHHBIX, UX (PYHKIIMOHAIbHAS
3aIHCh Yepe3 TUIBIOHKIINIO, KOHBIOHKIIMIO ¥ HHBEpCHIo. [loHsATHE BhICKa3biBaHMs. Oneparum
UMIUTHKAIIH, SKBUBAJIEGHTHOCTH U CYMMBI 110 MOJYJIIO 2, UX CBOWCTBA.

Tabnuipl MICTUHHOCTY /1711 OCHOBHBIX (0a3MCHBIX) M YHUBEPCAIbHBIX (0a30BbIX) JIOTHUECKUX
byskimil. PeneiiHo-KOHTaKTHBINM aHAIOT SJIEeMEHTAPHBIX M KOMOMHAITMOHHBIX JIOTHUECKUX (DYHKITHI.

B Tom YHUCJIC, IPAKTHYCCKHUX 3aHATHH

IIpakTnyeckoe 3ansiTue Ne 4. @opMbl peicTaBIeHUs PYHKIUI aareOpsl JOTMKH U UX
MUHHUMM3ALHS.

CamocTosiTesibHAsi padoTa

N3yunTh caMOCTOSITEIIHHO TEMY, COCTABUTh KOHCTIEKT. MHUHUMU3AIHS JIOTHYECKUX (yHKITHHA.
[TpuMmeHeHrne 3aKOHOB, TOXK/ICCTB U TPABHII AJITeOPBI JJOTUKHU JJIS 3aMUCH U peoOpa3oBaHus
nepekiovaTeabHbIX QyHKIuMi. Y cnoBHoe rpaduueckoe o6o3HaueHue (YI'O) ocHOBHBIX (0a3HCHBIX)
Y YHUBEPCAIBHBIX (0a30BBIX) JOTUYECKHUX DJIEMEHTOB ISl peaTH3aliy SJICMCHTAPHBIX
KOMOMHAIIMOHHBIX (DYHKIIUHA

OK1, OK2,
TK1.1, TIK
1.2.

Tema 2.2. OcHOBBI
CHHTe3a HU(PPOBBIX
JIOTMYECKHUX
YCTPOMCTB

CoaeprkaHue y4eOHOro MaTepuajia

ANTOpPUTM TEepexo/ia OT BHICKA3bIBaHUS K TAOMMYHON M (YHKIIMOHATBHON aHATMTUYECKOU hopme
3aITMCH MePEKITI0YaTeNbHbIX (yHKINUNA. OCHOBBI aHATUTUYECKOTO U rpadudeckoro (kaptel KapHo)
croco60oB MuHUMU3auu GyHKIMI. MeToIrKa nepexoia OT HOpMaabHOU K COBEPIIEHHBIM (hopMam
3aITMCH MEePEKITI0YaTeNbHBIX (YHKIUN PU aHATUTUIECKOM H TpadUuecKoM Crocobax.

OCHOBBI CHHTE3a U aHaIM3a KOMOWHAIIMOHHBIX JJOTHYECKUX CXeM. AJITOPUTM Mepexoja OT
BBICKa3bIBaHUS K TAOJMYHOHN U (YHKIIMOHATFHON aHATUTUYECKON (OpPME 3aIlMCH MEePEKITI0YaTeIbHbBIX
¢byukuii. Cnenuansueie pa3ioxenus [1d. He noaHocTeio onpenenennsie (4acteie) [1O.
[TocTpoeHne HyHKIIMOHAILHON CXEMBI JIOTHYECKOTO YCTPOICTBAa METOIoM cuHTe3a. CHHTE3 He

OK1, OK2,
ITIK1.1. IIK
1.2




MOJIHOCTHIO 33IaHHBIX Jornueckux ¢pyHkiuil. [loHsTHE 0 3ampeleHHbIX 1 HEONPEEIeHHbIX Habopax
apryMEHTOB JIEMEHTapHBIX QYHKUUH. AHAIN3 (PYHKIIMOHATBHBIX CXEM JJOIMYECKHX YCTPOMCTB.
Hexotopsie 0COOCHHOCTH TTOCTPOEHUS CXEM JIOTHYECKUX YCTPOUCTB. TexHuueckas peanu3amus —
MOCTPOCHHE JIOTUYECKHX CXEM I10 MepeKItoyaTeIbHbIM QyHKIUAM. OCOOEHHOCTH MOCTPOCHHUS
JIOTHYECKHUX YCTPOMCTB

B Tom 4umnciie, NPAKTHYECKUX 3aHATHH

IIpakTnyeckoe 3ansiTue Ne 5. [Tloctpoerne cxem U(POBHIX JTOTHYECKUX YCTPOMCTB METOAOM
CHHTE3a.

CamocrosiTesibHas padoTa

[ToaroroBka k mpakTU4eckoMy 3aHsATHIO Ne3

Tema 2.3. HHudposbie
HHTErpajbHbIe
MMKPOCXeMbl

Coaep:kaHue yueOHOro MaTepuaa

OOmrre cBenenus o MUPPOBBIX HHTETpaTIbHBIX MUKpocxeMax (LIMMC) u ob6macTb X NpUMEHEHHUS.
Ocnonble cepun LIUMC it moctpoeHus torudaeckux ycrpoictB. Knaccudukarus cepuit [IUMC
1o (PyHKIIMOHATIFHOMY Ha3HAYEHUIO0, PU3NUECKOMY MPUHIIUITY pabOThI aKTUBHBIX 3JIEMEHTOB
(CXeMOTEeXHUYECKOE PEIICHHE), HIIEKTPUUECKIM U IKCILTYyaTallMOHHBIM MapaMeTpaM, BHIMOIHIEMbIM
¢byHKuusaM, knaccam (tTurnam). HomeHnkinarypa u cepun HUQPPOBBIX HHTETPATHLHBIX MUKPOCXEM.
KouncTtpyktuBHoe oopmiieHre HHTErpaibHbIX MUKpocxeM. CrucreMa uppoOyKBEHHOTO
0003HaYeHHs cepuil TH(POBBIX UHTETPAIBbHBIX MUKpocxeM. OcHoBHBIe napameTpsl LIUMC.
CpaBuurenbhbie mapameTpsl LIMMC ¢ pa3nuyHbIMUA BUAAMU CXEMOTEXHUYECKUX PEIICHUM.

OOm1ast xapaKTepUCTHKA MTOCIEI0BATEIbHBIX 1 KOMOMHAIIMOHHBIX IH(PPOBBIX JJOTUYECKUX YCTPOMCTB
Ha ocHoBe [[UMC. @yHKIIMOHATBHBIE CXEMBI U YCIIOBHBIE rpaduueckue ooo3nadeHus: [[UMC B
3aBHCHMOCTH OT (yHKIIMOHAIbHOTO Ha3HaueHus. OcobennocTu BriroueHus [{UMC B
(GYHKIIMOHAJIBHBIX CXE€MaX JIOTHYECKUX YCTPOMCTB

OK1, OK2,
ITK1.1.

Pa3znea 3. Ilocaenosarte

JIbHOCTHBIC um])pom,le yCTPOﬁCTBa — III/I(prBLIe AaBTOMATDI

18

Tema 3.1 HHndposbie

CoaeprkaHue y4eOHOro MaTepHuajia

TPUITEPHbIE CXeMbI

OO0mmme cBeACHHUS O TPUTTEPE KaK MPOCTEHIIIEM KOHEYHOM IuPpoBOoM aBToMare. HasHaueHue
TPUTTEPOB U UX IPUMEHEHHE B anmnapaType KeJIe3HOAOPOKHON aBTOMATUKH U TEJIEMEXaHUKU. THUIIbI
TpurrepoB. Kinaccuduxaiyss Tpurrepos mo crnoco0y 3amucu 1 ynpasieHust uHpopmaimen,
OpraHu3alMK JIOTUUECKUX cBs3el. HasHaueHne u 0003HaueHNE BXOI0B U BBIXOJIOB TPUTTEPOB.
Metoauka onpeaesieHus: COCTOSHUS TPUTTepoB. OCHOBHBIE NTAPaMETPHI.

[TocTpoeHue TpUrrepoB Ha OCHOBE JIOTHYECKHUX AJIEMEHTOB UHTETPATIbHOM CXEMOTEXHUKU METOJIOM
cuHTe3a. OCHOBHBIE IOHATHUS O CTATUYECKOM U JUHAMUYECKOM yIpaBieHUH TpurrepoM. IIpunimn
(GYHKIMOHMPOBaHUS aCHHXPOHHOTO RS-Tpurrepa (OucrabuiibHas siueiika maMaTH) Ha OCHOBE
norndecknx dyemenToB MU-HE u MJIM-HE B naTerpasbHOM CXEMOTEXHUKE ¢ MPSIMBIMH HHBEPCHBIMU

OK1, OK2,
ITIK1.1. IIK
1.2




BxogaMu. IlocTpoeHne pyHKIMOHANBHOM CXeMbl U IIpoliecC GYHKIMOHUPOBAHUS OAHOCTYIIEHUATOIO
u 1ByxcryrneHdaroro RS-tpurrepa. Oco6eHHOCTH OCTPOEHUS U PabOThl (HYHKIIMOHAIBHBIX CXEM
CUETHBIX TpUITepoB. [locTpoeHne PyHKIMOHAIBHBIX CXEM U IPUHIMI paboTkl Tpurrepos T-tuna, D-
tuna. [loctpoenue ynusepcanpHoro JK-tpurrepa Ha ocHOBe RS-Tpurrepa ¢ ycTpaHeHUEM COCTOSIHUS
HEOIPECIIEHHOCTH. Y CJIOBHSI TOCTPOEHUSI U pabOThl CUHXPOHHBIX TPUITEPOB. Tabiauia nepexosoB
Tpurrepa (Tadnuua KICTUHHOCTH) M 3aKOH ()YHKIIMOHUPOBAHUS TPUITepa (XapaKTepUCTHYECKOE
ypaBHEHHUE TPUITEPA).

HexoTopbie 0cO0eHHOCTH (PYHKIIMOHAIBHBIX CXEM TPUITEPOB: PaCUIMpPEHHE HHPOPMALIMOHHBIX
Bx010B 1o U (MJIN), cozmanue BX0/10B aCHHXPOHHON yCTaHOBKH (cOpoca) B HysieBoe (0) nim
enuHu4HOE (1) COCTOSTHME TPUTTEPOB U UX OJIOKUPOBKA, CO3JAHUE JIOTIOJIHUTEIIBHBIX BXOJIOB
pazpemienusi. [loctpoenue u paboTta cxeM B3auMHOro npeodpazoBanus Tpurrepos: RS—T; D —T;
RST— D; RST— JK; JK — RS; JK— T; JK—D. YcaosHoe rpabhudeckoe 0003HaUCHUE TPUTTEPOB

B ToM umnciie, 1a00paTOPHBLIX padoT

JlaGopaTopHnas pa6ora Ne 1. ViccnenoBanue paboThl HHTETPATIBHBIX TPUTTEPOB HA JTOTMYECKUX
IIEMEHTAX»

CamocrosiTeqbHas padoTa

[ToaroroBka K 1aboparopHomy 3aHsaTHIO Nel

Tema 3.2. liln¢pposbie
CYETYHKH UMITYJIbCOB

Copep:kaHue y4eOHOro MaTepHuaJa

OOmue cBeneHus o cueTurkax. HazHaueHue v THUIBI CYUETYMKOB U IEPECUETHBIX YCTPOUCTB.
Knaccudukarus u napaMmeTpsl c4eTIHKOB. [I[puHIHIT (yHKIIMOHUPOBAHUS CUETINKOB.
MaxcumanbHbIi (M30bITOYHBIN) U 3P PEKTUBHBIN KOAPPUIMEHTHI cueTa cueTunka. [lepenonnenue
CUETYNKA

[TpuHIUIBI TOCTPOEHUS U pabOTHI CYETUYMKOB HA CJIOKEHHE U BBIYMTAHUE C TIOCIEI0BATEIbHBIM,
napajuieIbHbIM, CKBO3HBIM H TPYTIIIOBBIM IepeHOcOM. Tabmia nepexooB CYeTIYNKOB (Tadbnuma
MCTUHHOCTH, TaOJIUIa COCTOSIHUN) U 3aKOH (DYHKIIMOHUPOBAHUS CUETUHKA (XapaKTepPUCTHUECKOE
ypaBHeHue). Pa3psaaHocTts 1 K03hHUIMEHT mepecyeTa CYeTYNKOB, BECOBOE COOTHOIIIEHUE Pa3psI0B.
BBoa u BeIBOA HHGOpMAaLKMK B cueTUMKaX (IIOCIEI0BATENbHBIN U MapauieabHblil). CHHXpOHHBIE U
ACHHXPOHHBIE CYeTYHKH. CYETUNK C M3MEHSEMBIM HAIIPaBJICHHEM cUeTa (PEeBEPCUBHBIN CUCTUHK).
CamoocTtaHaBiIMBaroLMiics cueTyuk. JlekaaHblii ABOMYHO-IeCATUYHbIN cueTunk. [locTpoenue u
NPUHIUI PabOTHI CYETYMKOB C TIEPEMEHHBIM KO PHUIIMEHTOM TepecueTa. KoblieBbie CUeTINKH.
[TocTpoeHne CyMMUPYIOIIETO ABOMYHOIO CYETYMKA METOJIOM CUHTE3a. BapuaHTsl rpadguueckoro
n300paxeHusi yHKIIMOHAIBHBIX CXEM CUETUYUKOB (BEPTHKAIBHOE U TOPU3OHTAIBHOE). Y CIIOBHOE
rpaduueckoe o003HaueHNe cueTynkoB. KackagHoe coeTuHeHne CUeTUNKOB (MHOTOpa3psIHbIe
cueTdrkn). CXeMBbI JACTUTENS YaCTOTHI HMITYJICHON TTOCIIEI0BATEIIEHOCTH Ha OCHOBE IBOMYHBIX
CUETYMKOB (Ha3HAa4YeHHUe, IPUHLIUI IOCTPOEHUS U padoTa AeauTenel ¢ pa3IuyHbIMU
Kod(pduIIMEeHTaMH JIETICHNS )

OK1, OK2,
MK1.1. IK
1.2




B ToM umnciie, 1a00paTOPHBLIX padoT

JlaGoparopHas padora Ne 2. MccinenoBanue (hyHKIIMOHATBHBIX CXEM CUYCTUYUKOB.

CamocrosiTeqbHasi padoTa

[ToaroroBka K 1abopatropHOMY 3aHATHIO Ne2

Tema 3.3. Peructpsl

Coaep:kaHue y4eOHOro MaTepuaJjia

OOmue cBeneHus o peructpax. HazHadeHue u TUIBI peructpoB. Kimaccudukaius perucTpos.
[TpuHIMI TOCTpOCHUS U PAOOTHI MOCTIEN0BATENBHBIX, TAPAJUIETBHBIX, TOCIEI0BATEILHO-
MapajuIeIbHBIX U MAPaJLICIIbHO-TIOCIICIOBATEIBHBIX PETUCTPOB IIPH BBOJIE M BBIBOJIC HH()OPMAIIHH.
OcobenHoctu napadasHoro napamiensHOro perucrpa. KomblieBbie perucTpsl, KX Ha3HAYCHHE,
0COOEHHOCTH MMOCTPOCHUA N TUHAMHUKA pa6OTI>I. PGFI/ICTpI)I C BBICOKUM UMIICJAHCOM, IPUMCHCHUC UX
B BBIYHMCIUTENBHBIX KOMIUIEKCaX. PeBepCUBHBIN perucTp, HA3HAUYCHUE, TIPUHITUT TIOCTPOCHUS 1
0COOEHHOCTH NnpuMeHeHusl. CIBUraloLIie perucTpsl ¢ HEeMmsIMU prueMa IBOMYHON HHPOpMAIUH B
MOCIe0BAaTEILHOM KOJIE U BBIIaYU — B MapajlieIbHOM KO/ U Ha000poT. CIBUTAIOIINE PETUCTPHI
Kak rmpeooOpa3oBarenu Koj0oB. bydepHbie perucTpsi.

BapuanTtsl rpadudeckoro nzo0paxkeHus: GyHKIIMOHATIBHBIX CXEM PETUCTPOB (BEPTUKAIBLHOE U
TOPU3OHTAIILHOE). Y CIIOBHOE rpaduueckoe 0003HaYeHHE PErucTpoB. Peanu3aims cxem perucTpoB Ha
TPUITEpax pa3IUYHbIX TUIIOB

B ToM umnciie, 1a00paTOpHBIX padoT

JladopaTopHasi padora Ne 3. MccinenoBanue GyHKIIMOHAIBHBIX CXEM PETHCTPOBY

OK1, OK2,
[TK1.1. TIK
1.2

CamocrosiTesibHasi padoTa

[ToaroroBka K 1a00paTopHOMY 3aHSATHIO Ne3

Pa3zgea 4. Komounanuo

HHbIe HM(POBLIE YCTPOIicTBA

21

Tema 4.1.
Hndpatopsl n
AemngpaTopsl

CoaeprkaHue y4eOHOro MaTepHajia

Haznauenue mudpaTopos u nemmdpaTopoB Kak 3JIEMEHTOB IIPEOOpa30BaHUs YUCIIOBOM
uHpopmanuu. [IpuHIIUT TOCTPOSHUS ¥ pabOThI MUPPATOPOB U aemudparopos. Tadmuma
UCTHHHOCTH TIpoliecca pyHKIMoHupoBaHus mudpartopa u nemmdparopa. MatpudHele, THHSHHBIC U

JIBOMYHBIN M JABOMYHO-IECITUYHBIA. MHOTrOCTYIeHuaThie Aemudparopsl. YcinoBHoOe Tpadudeckoe
o0o3HaYeHne MUGPaTopoB U ACMHUPPATOPOB. AHATIHN3 CXEM MHPPATOPOB U emU(PATOPOB B
6asucax MJIN, U-HE, WJIN-HE

NpSMOYTOJIbHBIE JemuppaTopsl. EMKOCTh mudpaTopoB u nemmdparopoB. @opmarbl BXOTHOTO KOJA:

B ToM umnciie, 1a00paTOpHBIX padoT

JlaGopaTopHas pa6ora Ne 4. VccrienoBanue QyHKIIMOHAIBHBIX CXeM HIH(PPATOPOB U
nemugpaTopoBy

CamocTosiTesibHasi padoTa

IToaroroBka k 1aboparopHomy 3aHsATHIO Ned

OK1, OK2,
ITIK1.1. IIK
1.2
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Tema 4.2.
IIpeoGpa3zoBaresnn
KO/I0B

Coaep:kaHue y4eOHOIr0 MaTepuaia

Hasnauenue npeoOpaszoBareneit ko10B. [I[puHIUT mOCTpOEHUS U pabOTHI TpeoOdpa3oBaTens
JBOMYHOTO TIO3UITMOHHOTO YHCJIa B CIICIIHAIbHbBIC TBOMYHBIC MAITMHHBIC KOJIbI U MAIIUHHBIX KOJIOB
OJTHOTO BHJIa B APYTOH, MpeoOpa3oBaTess ABOUYHO-IACCITHYHOTO KOJIa B IBOUYHO-IACCSITHUHBIN KO
JIPYToTo BUJA, IPeoOpa3oBaTeIs KOAOB I ITUGPOBOM KOAUPOBKH. OCOOEHHOCTH MOCTPOCHHS CXEM
IIPH [IePEeX0/Ie€ U3 KOJOB OHON CUCTEMBI CUMCIICHHS B IpyTyro. Tabmuiia HCTUHHOCTH Tpoliecca
(YHKIIMOHUPOBAHUS MPeoOpazoBaTesis KOJIOB.

YcnoBHoe rpadgudeckoe 0003HaUCHHE TPeoOpazoBaTeieil KOJoB. AHAIN3 CXeM IpeodpazoBaTeneii
xonoB B 0asucax WM, N-HE, NJIM-HE

B Tom YHuCjae, IPAKTHICCKHUX 3aHATHH

HpaKanecxoe 3anaTue Ne 6. Jlornueckoe IIPOCKTHUPOBAHUEC CHCTHBIX CXCM».

OK1, OK2,
ITIK1.1. IIK
1.2

Tema 4.3.
MyabTHILIEKCOPHI U
AEeMYJIbTHILIEKCOPbI

Coaep:xanue yueOHOro MaTepuaJia

Ha3naueHune MyJIbTHIIIIEKCOPOB U IEMYJIBTUIUIEKCOPOB KaK 3JIEMEHTOB YCTPOMCTB NIEPEAUn U
npuema uHpopMauu. MynbTUIUIEKCOPBI KaK HU(POBbIE MHOT'OIIO3UIIMOHHbIE MTEPEKITI0YaTeI -
KOMMYTAaTOpBbI. J[eMyJIbTUIIIIEKCOPBI KAK CEIEKTOPHI-PACIIPEAETUTENIN BXOAHOTO CUTHAJA,
pacIIMpUTENN KaHAJIOB.

[TpuHumn nocrpoenus v GyHKIMOHUPOBAHUS MYJIbTUILIEKCOPOB U IEMYJIbTUILIIEKCOPOB.
OCOOEHHOCTH HCTIONIb30BAaHMSI MYJIBTUILIEKCOPOB IS Iepeiay HH(GOpMAIMK U3 MHOTHX KaHAJIOB B
OJIMH B TIOCJIEI0BATEIILHOM KOJI€ U IpeoOpa3oBaHus NapalieIbHOrO KOJa B MOCIJIE0BATEIbHBIN.
MyJbTUIIEKCOPHOE U AEMYJIBTHILIEKCOPHOE IepeBo. Tabauia MCTUHHOCTH Mpoliecca
(GYHKIMOHUPOBAHUSI MYJIBTUILIIEKCOPOB U JIEMYJIbTUILIEKCOPOB. [IpMeHeHre MyJIbTUIIIIEKCOPOB U
JIEMYJIbTUIUIEKCOPOB KAK KOMMYTaTOPOB KaHAJIOB. IIoHATHE O CEIeKTOpax-MyJIbTUILIIEKCOPAX.
YcnoBHoe rpadguueckoe 0003HaU€HUE MYJIBTH-INIEKCOPOB U IEMYJIBTUILIIEKCOPOB

B ToM umnciie, 1a00paTOPHBLIX PadoT

JladopaTopnasi padora Ne S. NccnenoBanue GyHKIIMOHATIBHBIX CXEM MYJIBTUILIEKCOPOB U
JACMYJIBTUITIICKCOPOB.

CamocTrosiTesibHasi padoTa

[ToaroroBka k 1aboparopuomy 3ausaTuio Nel

OK1, OK2,
ITIK1.1. IIK
1.2

Tema 4.4.

CoaepkaHue yueOHOro MaTepuaja

OK1, OK2,
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KomOuHnaumonHble Haznauenwne n kmaccudukanmss KOMOMHAITMOHHBIX CyMMaTOpoB. [locTpoenne MeTo10M CHHTE3a U IIK1.1. I[IK
ABOUYHbIE ycioBus (PyHKIIMOHUPOBAHUS OJHOPA3PSAHOTO KOMOMHAIIMOHHOTO TToslycyMMaTopa. Tabnuia 1.2
CYyMMATOPbI MCTUHHOCTH Mpoliecca GyHKIMOHUPOBAaHUS KOMOWHAIMOHHOTO cymMMaropa. [loctpoenue u pabora
MOJIHOTO OJHOPA3PSITHOTO KOMOMHAIIMOHHOTO CYyMMAaTOpa.
MHoropa3psiiHble CyMMATOPBI [TOCJIEI0BATEIBHOTO U NAPAJLIEIBHOIO IEUCTBUS C 3aIOMUHAHUEM
nepeHoca, ociae10BaTeIbHBIM CKBO3HBIM MEPEHOCOM, MapauIeNIbHbIM U IPYIIIOBBIM EPEHOCOM.
Crioco0OblI oBBILIEHUS OBICTPOICHCTBUS ApaJUIETbHBIX CyMMaTopoB. HakarunBaromye ABOUYHbIE
cymmaTtopsl. [lecaruunbsie cymmaropsl. Kackagnoe coequnenrne cyMMaTopoB. Y CJIOBHOE
rpadguieckoe 0003HaYCHUE CyMMATOPOB. AHAIN3 (DYHKIIMOHAJIBHBIX CXEM CYMMaTOpPOB
B ToM umnciie, 1a00paTOpHbIX padoT
JladopaTopnasi padora Ne 6. MccnenoBanue GyHKIIMOHATBHBIX CXEM CyMMaTOPOB.
Tema 4.5. lInppossie | Coaep:kanne yueOHOro Mmarepuajia
KOMIIApaTOpPbI Haznauenue u knaccudukanus nudpoBblX KOMIIApaTOPOB — cxeM cpaBHeHUs. OCHOBHBIE Ollepaliin
MOPa3psAIHOTO CPABHEHHUS IBYX CPAaBHUBAEMBIX JBOUYHBIX YHCENT HA OCHOBE JIre€OphI TOTUKU. OK1. OK2
[IpuHIUITBI paBEHCTBA U HEPABEHCTBA JBOMYHBIX YKcell. [IpuHIUII MOCTpOEHNus 1 IpoLecc K 1’1 HK,
(GYHKIIMOHUPOBAHMS OAHOPA3PSIIHOTO KommapaTtopa. [loctpoenue u pabota MHOrOpa3psiIHOTO 12 o
komnaparopa. Tabnuma uctuHHOCTH (HYHKIMOHUPOBaHUs kKoMmapaTopa. CriocoObl HapaluBaHUs ’
pa3psAHOCTH KoMIapaTopoB. KackaHbie cXeMbl KOMIIApaTopoB. Y CIOBHOE rpaduueckoe
0003HaUYCHHE KOMIApaToOpOB
Pasnen S. IludpoBble 3a10MHHAKIIHE YCTPOHCTBA
Tema 5.1. Conep:kaHue y4eOHOIro MaTepuaJia OK1, OK2,
Knaccupukauus u OO1as xapakTeprcTUKa U Ha3HaYeHHe HU(POBBIX 3aIOMUHAIOIIUX YCTpoiicTB. Kiaccudukanus u IIK1.1.
nmapaMeTpbl napamMeTpsl UPPOBBIX 3aIIOMHHAIONINX YCTPONCTB MO (PU3UIECKUM MIPUHIIUIIAM PaOOTHI, TIO
3alIOMHUHAKIMX TEXHOJOTHUH U3TOTOBIICHUS, CIIOCO0Y M300paKeHUs YHCe, CIIOCO0Y 3alOMUHAHUS HHPOPMAIIUH, 10
YCTpoiicTB KpPaTHOCTH CUMTHIBaHUSA. MeTozpl pa3Mernienus nadopmarun (aapecHas u 0ezaapecuas). Mepapxus
(ctpykTypa) 3anomuHarouux ycrpoiicts (O3Y, I13V, II13VY). OcHoBHBIE XapaKTepUCTUKU
3aMIOMHMHAIOIIUX YCTPOUCTB: €MKOCTh, OBICTPOJICHCTBHE, HAJIEKHOCTh M IKOHOMUYHOCTH. [loHsITHE O
CBepXxoIlepaTuBHOM 3anoMuHaromieM ycrpoictse (CO3Y). Opranuzamnus 6e3aapecHor 1
BUPTYaJIbHOU MaMsITH (Mara3uHHasi, CTeKOBasi, aCCOI[MaTUBHAS, HETIOCPEACTBEHHAS U TIPSIMOM
agpecaliin)
Tema 5.2. Conep:xaHue yueOHOro MaTepuaJia OK1, OK2,
OneparuBHble [IK1.1. TIK
3allOMHMHAIOLIHe 1.2
yCTpoicTBA
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Haznauenue, mpyUHIMII TOCTPOCHUS U PEKUMBI paObOThI ONIEPATUBHO-3aIIOMUHAIONIETO YCTPOHCTBA
(O3Y) — 3anuck, XxpaHeHue 1 ureHre nHpopmanuu B 3nemMenTax namsatu O3Y. Opranuszanus
namsaty B O3Y. [locTpoeHne cxem 3alOMUHAIONIUX 3JIEMEHTOB TUHAMUYECKUX U cTaTndeckux O3Y.
Crpykrypa Matpui HakonuTenel napopmaiuu O3Y. Cxembl OnepaTUBHBIX 3aIIOMHHAIOIINX
ycrpoictB Ha ocHOBE TTJI-ctpykTypsl 1 MII-CTpyKTypbl ¢ OAHOKOOPAMHATHON U
JIBYXKOOpIMHATHOM BbIOOpKO#. CtaTtnueckue O3Y (perucrpoBblie, MaTpHUuHbIe, (PaiiIoBbIe,
nopazpsiansie, 6aiitoeie). Jnnamudeckue O3Y. Cxemorexuuka O3Y Ha 0T€YECTBEHHBIX
MHUKpOcxeMax. Y cJIOoBHOE rpaduieckoe 0003HaueHUE ONlepaTHBHO-3aIIOMUHAIOIIETO YCTPOWCTBA

Tema 5.3. Coaep:kaHue y4eOHOIro MaTepuajia 1 OK1, OK2,
ITocTosinHbIE Haznauenue u knaccudukanys NOCTOSHHBIX 3anioMuHaromux yctpoiicts (I13Y). Dnementnas 6a3a u [TK1.1. TIK
3aMOMHHAOIIHE OpraHu3alysl IOCTOSHHBIX 3alIOMUHAIOIINX YCTPOUCTB. IlocTosIHHBIE 3alI0MUHAIOIIME YCTPOMCTBA 1.2
ycTpoiicTBa Maco4yHOr0 THIIa U Mporpammupyemsie nonszoBareneM. [locrpoenune [13Y pa3znnuHbix BUIOB.

[Ipunuun nporpammupoBanus nosibzoatenem 113V (anekTpuueckuM CUTHAIOM U MaCKUPOBAHUEM).

Oco0eHHOCTH TOCTPOEHHUS IEPETIPOrPAMMUPYEMBIX MOCTOSHHBIX 3aIlIOMUHAIOIINX YCTPONUCTB

(IIT13Y). Cxema IIII3Y ¢ MHOrOKpaTHBIM JIEKTPUUYECKUM Tepenporpammuposanuem. 113V ¢

yIbTpaduoIETOBBIM CTUPAHUEM U JIEKTPUUECKOH 3aIUChI0. Y clIOBHOE rpaduiyeckoe 0003HaueHHEe

IIOCTOSIHHBIX 3aIIOMHMHAIOIIUX YCTPONCTB
Pa3nen 6. Ananoro-nudposbie 1 HHGPO-aHAJIOrOBbIE IPeodpa3oBaTeiu HHGoOpMaLIMK 10
Tema 6.1. LIndpo- Coaep:kaHue y4eOHOI0 MaTepHuaja 6 OK1, OK2,
aHAJIOTOBbIE Haznauenue u ocHOBHbIE mapameTpbl U(ppo-anazorosbix npeodpazosareneii (L{AIT). Meroabt IIK1.1. TIK
npeodpa3oBarTesin npeoOpa3oBaHus KOJIa B aHAIOTOBBIN cUrHall. OCHOBHBIE CXEMHBIE PEIICHHS TOCTPOSHUs U po- 1.2
(IIAII) xona B aHajoroBeIx mpeoOpazosareneii: [{AI ¢ npenu3noHHBIMU PE3UCTOPHBIMH MATPULIAMH U
HanpsizKeHue 6e3marpuunsle. [locrpoenue n npuHmn padotsl cxemsl LIAIT ¢ mpenn3noHHBIMU PE3UCTOPHBIMU

matputiamu (LIAIl ¢ BecoBbIMH TBOMYHO-B3BELICHHBIMU CONIPOTUBIICHUSIMU) U HA OCHOBE MaTPUIIbI

R-2R ¢ cymmupoBanueM TOkoB. CXeMOTEXHUYECKHE IPUHIUITBI U (PO-aHATIOTOBBIX

npeoOpaszoBareseil U X MOCTPOSHHUE Ha AJIEKTPOHHBIX KItoUaX. Y CIOBHOE rpaduueckoe

o003HaueHHEe MU(PPO-aHAIOTOBBIX IIPeoOpa3oBaTeIcit

B ToM umnciie, 1aGopaTOpPHBLIX padoT 2

JlaGopaTopnasi pa6ota Ne 7. VccnenoBanne QyHKIIMOHATBHBIX CXEM ITU(PPO-aHATIOTOBBIX

npeoOpaszoBarenein»

CamocTosiTeJibHAsi padoTa 2

[ToaroToBka K 1abopaTopHOMY 3aHATHIO Ne7
Tema 6.2. AnaJjioro- CoaepkaHue y4eOHOIro MaTepuaia 4 OK1, OK2,
nu(pposbIe Ha3nauenue u OCHOBHBIE NapaMeTphbl aHAIOTO-LM(POBLIX npeodpazoBateneit (ALIT). [Tpunmummn ITIK1.1. IIK
npeodpaszoBarTesin aHajoro-nu¢poBoro npeodpazopanusi HHbGopmaruu. [loHITHE 0 TUCKPETHU3AIMHN, KBAHTOBAHUH U 1.2
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(ALLIT) uadpopmannu

KOJMPOBAaHUH HETIPEPHIBHBIX CUTHAJIOB. MeTo bl TpeoOpa3oBaHus aHAJIOIOBOIO CUTHAJA B KOI.
[TpuHIMIT TOCTPOCHUS aHATOTO-IIU(GPOBBIX MTPe0Odpa3oBaTeeii CUTHAIOB IO METOIaM CTYIIEHYATOTO
1 TI0CJIEI0BATEIBHOTIO IPUOIMKEHHUSI OTIOPHOTO HANPSKEHUS U € NapaljiesIbHbIM IPeoOpa3oBaHUEM.
[IpeoOpasoBarens yriia moBoporta B ABouuHbIH Ko [TocnenoBarensubie AL ¢ enMHUYHBIM U C
JIBOMYHO-B3BEIICHHBIM MTPUOJIMIKEHHEM. Y CJI0OBHOE rpadudeckoe 0003HauYCHNUE aHATIOTO-ITU(POBBIX
peoOpa3oBarelei

B ToM umnciie, 1a00paTOPHBIX padoT 2
JlaGopaTopHnas padora Ne 8. VccienoBanue pyHKIIMOHAIBHBIX CXEM aHAJIOTO-IU(POBBIC
npeoOpaszoBarenein»
Paspnen 7. Mukponpoueccopbl H MUKPOIIPOLIECCOPHBIE YCTPOCTBA 5
Tema 7.1. O0mme Conep:xxanue yueOHOro MaTepuaJia 1 OK1, OK2,
CBEICHHS O OcHOBHbIE OIpeIeTICHHs U MMOHATHS 0 MUKPOIIPOLieccopax Kak mpuMepax nudppoBoro aBTomara. IIK1.1. TIK
MHKPOIIpOneccopax | HaspayeHue, KJIacCU(UKAINS U TUTIOBAsI CTPYKTypa MUKpoTpoIieccopa. JIBa moaxoaa K mocTpOSHUIO 1.2
MHMKPOIPOUECCOPHBIX | poriecCOpOB: MPUHIUIIBI CXEMHOM JIOTUKH U ITPOrpaMMUpyeMoit toruku. CrocoObl opraHu3auu
cucremax YIpaBJICHUS BBIYUCIUTEIBHBIM MporeccoM. Kiaccudukanms MUKpOTPOLIECCOPHBIX CPECTB.
[Toxonenust MmukporpoieccopoB. O0IacTu MPUMEHEHHUSI MUKPOTIPOIIECCOPOB U MUKPOOBM.
Tema 7.2. Conep:kaHue y4eOHOTr0o MaTepHuaJia 1
Muxponpoueccopubie | OqHOKpHCTATBHBIE MUKpOporieccopbl. CTPYKTYpHAst CXeMa M apXUTEKTYPHOE IMOCTPOSHHUE OK1, OK2,
ycTpoiicTBa OJIHOKPHCTaJIbHOIO0 MUKpomnpoleccopa. CocTas, Ha3HAUE€HUE U MPUHIUIIBI B3aMMOCBSA3H OCHOBHBIX ITIK1.1. IIK
0JIOKOB B CTPYKTYPHOU cxemMe MUKponpolieccopa. HaznaueHne 0CHOBHBIX CUTHAJIOB U BBIBOJIOB. 1.2
B3aumopeicTBue ycTpoiCTB MUKPOIIPOLIECCOPa IPU BBIIIOJIHEHUH KOMaH] yrpasieHus. Komanabl
MuKporporeccopa. OcoOeHHOCTH peanu3aluy KOMaH 1 nepenadyu ynpasiaeHus. Opranusanus naMsTi
MHUKpOTMPOIIecCOpPOB. MalllMHHBIE TAKTHI M LIUKJIIBI (BpEMEHHAsl TarpaMmMa IMKJIOB).
CamocrosiTesibHasi padoTa 3
CamMoCTOATeNbHO U3YYHUTh TEMY, HallKCcaTh KOHCIIEKT. O030p OJJHOKPHCTATBHBIX OK1, OK2,
MUKPOKOHTpoJIIepoB. MHpopMaiust coctosiHus. 3amyck Mukpomnpoiieccopa. CocTosiHUS 3aXBaTa, IIK1.1. T[IK
npepeiBaHus, ocTaHoBa. [loHATHE 0 MporpaMMHOM obecnieueHuu. Poiab MUKpOIIpoLiecCOpHOM 1.2
TEXHHUKH TPU CO3/IaHUU CUCTEM 00paboTKU JaHHBIX. [lepcrieKTUBBI pa3BUTHS U UCTIOIb30BAHUS
MHUKPOIIPOLIECCOPHBIX CPEJICTB
IIpoMeskyTOYHAsI aTTecTAllMs — DK3aMeH B 3 ceMecTp 18
Bcero 102

Jlj1g XxapaKTepUCTUKU YPOBHSI OCBOEHMSI y4eOHOr0 MaTepHalia UCIIOIb3YIOTCS ClIeAyoIre 0003HAYEeHUS:
1. -03HaKOMUTENbHBIN (Y3HaBaHUE paHee N3yUYEeHHBIX 00BEKTOB, CBOUCTB);
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2. - penpoayKTUBHBIN (BBIOJIHEHUE ACSITEILHOCTH IO 00pa3ily, HUHCTPYKIMH WM MO/ PYKOBOJCTBOM)
3.- IPOAYKTUBHBIN (MJITAHUPOBAHUE U CAMOCTOSTEILHOE BBIMOJIHEHUE JESITEIbHOCTH, PELICHNE TPOOIEMHBIX 3a/1a4)
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3. YCJIOBMSI PEAJIM3AIIMA ITPOTPAMMBI YYEBHOM
JANCHUITJINHBI
3.1 TpeOoBaHNS K MUHIMAJIbLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecCe4eHN 0

Y4ueOHast AUCHUIUIMHA peanusyeTcs B tabopatopun «L{udpoBas cxeMoTeXHHUKa.

O6opynoBaHue yueOHOTO KaOMHETA!

PabGouune MecTta 1o KoJu4uecTBy 00ydaronmxcs (CToJ, CTyn);

O6opynoBanHoe paboyee MECTO MTPENoIaBaTEeNs;

Metonnueckoe obecrieueHre JUCIUTUTHHBL

Pa3natounslii Matepuai s CTyI€HTOB 10 TUCLIHILINHE;

KoMIuiekc MeTOaM4eCcKuX YKa3aHui JUIsl CTYJE€HTOB-3a04HHUKOB;

Harnsgaeie mocoOusl.

[Inakatsi;

CTEHJBl JUIsl BBINOJHEHHUs JabopaTopHbiX padoT: ctena tuna JUCICHP.001 PO
(1068);

crenn tTunna OMBUCP.001 PO (1097); 17J1-03.

N3mepurenbHbie TpuOOpHI:

OJTHOJTYUY€BbIE 3JIEKTPOHHBIE OCIIIIIOrPadbl U MyIbTUMETPHL;

['enepatop rapMOHMYECKUX KOJICOAHMUIA;

KoMIieKT MOHTa)XKHBIX HHCTPYMEHTOB (HA0Op OTBEPTOK, IIOCKOTYOILbI, OOKOPE3HI,
NasUIbHUK C MPUHAIICKHOCTIMU ISl MAMKHU, TUHIEThI, U3MEPUTEIIbHBIE IIYIIbI);

HAa0Opbl 3JEMEHTOB U OWIMOJSpPHBIE W TOJIEBbIE TPAH3UCTOPBI, THUPUCTOPHI,
KOMITOHEHTOB: TOJYIIPOBOJHUKOBBIX MPUOOPOB (AMOIBI, omnTomapbl, IUGPOBBIE U
aHAJIOTOBBIE MHUKPOCXEMBI), PE3UCTOPHI (MOCTOSHHBIE U TIEPEMEHHBIC), KOHJICHCATOPHI
(MOCTOSIHHBIE U NEPEMEHHbIE), MaJlorabapuTHbIE  JIPOCCENH, MallorabapuTHbIE
TpanchopMaTopsl (MMITyJIbCHBIE, COTTIACYIOIIKE, TOBBIIIAIOIINE, TOHWKAIOIINE) U JIP.

JIOKaJbHas CETh C BBIX0A0M B Internet;

JUUEH3UOHHas onepaionHas cucrema Windows 7;

nuueH3noHHas nporpamma Microsoft Office2013;

JUIEH3UOHHAs aHTUBHpYCHas nporpamma Dr Web;

nunieH3nonHas nporpamma FineReader 7.0

Texnuueckue cpeacTsa 00ydeHUs:

KOMIBIOTEPHI IO KOJIMYECTBY 00yUaIOUINXCS

nepudepuitupie ycTpoiicTBa (CKaHep, MPUHTED);

MYJIbTUMEIUUHBIA IPOEKTOP;

MEPCOHANIbHBIN KOMIBIOTEP, METANIOIUIACTUKOBAS JJOCKA.

Ilpy wm3y4yeHMH MCHUILVIMHBI B d¢opMare 3JIeKTPOHHOIO O0Oy4YeHHs C
ucnouas3osanrem 1OT: IIpenyHusepcapuym
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3.2. MupopmanuoHHoe odecneyeHne peaju3auu NporpaMmmbl

Jliist peanuzanuu mporpaMMbl OMOIMOTEYHBIN (OH]T 00pa30BaTEIbHON OpraHU3aIuu
UMEET IMeYaTHbIE W/WIN 3IIEKTPOHHBIE 00pa3oBaTeiIbHbIE U MHPOPMAIIMOHHBIE PECYPCHI,
UCII0JIb3yeMbI€ B 00pa30BaTEIbHOM IPOLIECCE.

IlepedyeHb pexoMeHIyeMbIX Y4eOHBIX U3AaHMM, JONMOJTHUTEIbHOH JUTEPATYPbI
HNHTepHeT-pecypcoB, 0a3bl JaHHBIX O0M0JIMOTEYHOT0 GoHaA:

3.2.1.0cHOBHBIC HCTOYHUKH:

OcHoBHas JMTEpaTypa
1. ®pomoB B.A. IludpoBas cxemorexnuka: Yacte 1.OcHOBBI 1H(pPOBOI

cxeMoTexHuKH: yueOHuk: B 4 4. — M.: ®I'BY IO «YueOHO-MEeTOAUYECKUIl LIEHTpP IO
00pa30BaHUIO HA KEJIE3HOJOPOKHOM TpaHcmopTey, 2020.- 292¢. ISBN 978-5-907206-
18-2 — TekcT: aneKTpOoHHbIH // DnekTpoHHO-0nbnoTeuHas cucrema Y ML XXT [caitt].—
URL: http://umczdt.ru/books/41/242200. — Pexum noctyma: Ob «YMI] XJIT», no
apoJIro

2. ®ponos B.A. lludposas cxemorexuuka. Yacts 2.I1peacrasnenne napopManuu B
upOBBIX yCTpoicTBax : yueOHuk: B 4 4. — M.: ®I'BY IO «YueOHO-MeTOIuYeCKUN
IIEHTP 0 00Pa30BaHUIO HA JKEIE3HOMOPOKHOM TpancmopTe», 2020. -400c. ISBN 978-5-
907206-19-9— TeKcT: 2JIeKTpOHHBIN // DneKTpoHHO-OnbMMoTeuHas cucrema Y MI] XX T
[caiiT].—URL: http://umczdt.ru/books/41/242201/. — Pexum nocryna: b « YMII XK T»,
0 MAPOJTIO

3. ®ponoB B.A. [ludpoas cxemorexuuka. Yactp 3. ApudmeTrndecko- JOrudecKue
OCHOBBIIIU(PPOBOI cxemoTexHUKH: yueOHuk: B 4 u. — M.: ®I'BY IO «YuebHO
METOAUYCCKHI IIEHTp IO OO0pa30BaHHUIO Ha IKEJIE3HOIOPOXKHOM TpaHcmoprte», 2020.-

600c. ISBN978-5-907206-20-5 — TekcT: 5IEKTPOHHBIM // DIEKTPOHHO-
ouommoreunass cucrema YMIL XIAT [caiit]—URL: http://umczdt.ru/books/41/242202.
— Pexxum noctyna: Ob «YMII XK T», o naposnto

4. ®ponos B.A. IludpoBas cxemorexnuka. Yactb 4. Lludpossie yctpoiicTBa
00paboTku mHpopManuu: yueoHuk: B 4 4. — M.: ®I'BY JIIIO «Y4ebHO-MeTOIUYSCKUT
IEHTP 1O 00pa30BaHMIO HA JKEJE3HOJOPOKHOM TpaHcmopTey», 2020. -516¢c. ISBN  978-5-
907206-21-2 — TekcT: AIeKTpOHHBIN // DneKTpoHHO-0nOMHoTeunas cucrema Y ML XK T
[caiiT].—URL: http://umczdt.ru/books/41/242204. — Pexum noctyma: 3b « YMIL XK T»,
0 MAPOJIIO

JlonosHUTEILHASA JIMTEpPATypa

1. Bakmeera 0. B. CxemotrexHuka nugppoBeIX yCTPOUCTB: yueOHOe mocodue / 1O.
B. bakmeeBa. — Cankr-IletepOypr: ' YAIIL 2020. — 113 ¢. — ISBN 978-5-8088-1542-1.
— Tekct: snexkrpoHHbld // JlaHb: »nekTpoHHO-OMOMMOTEuHas cucrema. — URL:
https://e.lanbook.com/book/216512. — Pexum gocryma: 3bC «Jlanby», o mapoJro
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2. MacnoB A.A. Ilpaktukym 1o 1udpoBoit cxemorexHuke B mporpamme Electronics
Workbench 5.12 : npaktukym / A. A. MacnoB. — Mocksa: YMII XK/T, 2023. — 148 c.
— 978-5-907479-64-7. — Texkct : anexkrponusiii // YMI KT : anexkrponHas 6ubanorexa.
— URL: https://umczdt.ru/books/1194/280425/— Pexxum noctyna: 9b « YMI] X T», no

apOoJTIO
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YYEFHOM JUCIUILINHBI

Pe3yabTaTnl 00y4yeHus

Kputepun onenkn

MeToabl OIEHKH

Hepeqeﬂb 31—[31—[]/]171, OCBauBacMbIX B paMKax ITUCHUIIJIHHBI:

- BUJIOB HH(OPMAIIUU U
Croco00B ee Mpe/ICTaBICHUs
B OBM.

- aJITOPUTMOB
(YHKIIMOHUPOBAHUS
U(PPOBON CXEMOTEXHUKH.

- 00yyJaromuiics mepeuncsier
BUJIbI MH(OPMAIIUU U CTIOCOOBI e
npeacrasieHus B OBM;

- BOCIIPOU3BOJIUT AITOPUTMBI
(byHKIMOHUPOBaHUS LTM(PPOBOI
CXEMOTEXHHUKH.

pas3uYHbIe BUJIBI ONIPOCA,
pelIeHne 3a1ay,
TECTUPOBAHUE

HepequL 3HaHHﬁ, OCBauBaeMbIX B paMKaXx JUCHUIIMHBI:

- UCTIOJIb30BaTh TUIIOBHIE
CPEACTBA BBIYUCIUTEIBHON
TEXHUKH U IPOTPAMMHOTO
o0ecrieyeHus.

- MPOBOJIUTH KOHTPOIIb U
aHaJM3 Tmporiecca
(YHKIIMOHUPOBAHUS
u(poBBIX
CXEMOTEXHUYECCKHIX
YCTPOMCTB I10
(yHKIIMOHATTLHBIM CXEMaM

- 00yJaromuiics JEMOHCTPHPYET
NPaKTUYECKUE HABBIKU
UCIIOJIb30BaHUS TUITOBBIX CPE/ICTB
BBIYHMCITUTEIILHON TEXHUKH U
IPOrPaMMHOTO 00ECIICUCHHS;

- aHaJIM3UPYET U KOHTPOJIUPYET
nporeccHyHKIMOHUPOBAHUS
IU(PPOBBIX CXEMOTEXHHUECKUX
YCTPOUCTB MO (PyHKLHOHATBHBIM
CXEMaM.

IKCIIEPTHOE HAOTIOACHHE U
OLICHKA Ha J1a00paTOPHBIX U
MPAKTUYCCKUX 3aHATUAX

S.NEPEYEHB UCITOJIB3YEMbBIX METOAOB OBYUYEHUA

5.1. TlaccuBHbIe: nekiuu, Oecempl, OMPOCHI, CaMOCTOATENIbHAs paboTa, TECThI, METOJ

WUTIOCTPALUNA U METOJ IEMOHCTPALIMIA

5.2. AKTUBHBIE U WHTEPAKTUBHBIE: OOpa3oBaTeIbHBIC BUICODUIBLMBI, WHTEPAKTUBHBIC

UTPbI, TBOPUYECKUE 3aaHUS.
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