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1 HACHHOPT PABOYEM TPOI'PAMMBI YUEFHOM JITUCITATIINHBI
1.106s1acTh npuMeHeHnst pado4eii MporpaMMbl

PaGouass mporpamma yueOHOU mucrumuimabsl OI1.06 IludpoBas cxemoTexHmka
SBJISIETCSI YaCThI0 OCHOBHOM 00pa3oBaTEIbHOM MPOTrpaMMbl - MPOTpaMMbl MOJATOTOBKH
crenuanuctoB cpeanero 3BeHa (mainee — OOII-IIIICC3) B cootBercTBUU ¢ PI'OC s
cnermasibHocTrn 23.02.09  ABTOoMatmka W TeJIEMEXaHWKAa HA  TPAHCIOPTE
(>KeNe3HOJOPOKHOM TPAHCIIOPTE), YTB. MpUKa3oM MHHHCTEpCTBa 00pa30BaHUs U HAyKH
P® ot 27.08.2024 Ne 608.

[Ipn peamu3zanuu pabodeil NporpaMMbl MOTYT HCIOJIB30BAaThCA Pa3IMUHbIC
oOpa3oBaTeNbHbIE TEXHOJOTWH, B TOM YHCJIE JUCTAaHIIMOHHbIE OOpa30BaTEIbHBIC
TEXHOJIOTHH, FJICKTPOHHOE OOyICHHE.

Pabouass mporpamma y4eOHOM JHUCHMIUIMHBI MOXET OBITh HCIOJIb30BaHA B

MpoeCCHOHATEHON TIOATOTOBKE, TIEPETOATOTOBKE W IOBBIINICHUN KBaTA(DHUKAIIAN
pabouux 1o mpodeccusim:

DJEKTPOMOHTEp 10 OOCITYy)KMBAaHHUIO M PEMOHTY YCTPOMCTB CHTHAJIM3AIUH,
HEHTpaIN3alliy U OJIOKUPOBKH;

DJIEKTPOMOHTAKHHUK 110 CUTHATM3AINH, IIEHTPATU3aIIIN 1 OJIOKHPOBKE.

1.2 Mecrto yueOHoH nucuuiuiaibl B cTpykrype OIHOII-IITIICC3:

Yueonas mucrumummaa  OI1.06  I[{udpoBas cxeMoTeXHMKA SIBISETCS YacCThIO
obmenpodeccuonanpbHoro UkIaOOII-IIIICC3 B cootrBerctBuM ¢ PI'OC CIIOmno
cnermanbHocT  23.02.09  ABTOMaTMka W TeleMEXaHWKa Ha  TpaHCIOpTE
(>KeJIe3HOJOPOKHOM TPAHCITOPTE).

1.3 Ilnanupyemblie pe3yabTAaThl OCBOCHUSI Y4e€0HOW JUCHUIINHBI:

1.3.1B pe3ynbTaTe OCBOCHHS Y4COHOM TUCIUTIIIMHBI 00YYaIOMUNACS JOJIKEH

yMeThb!

— WCIIOJIb30BaTh THUIIOBBIE CPEJICTBA BHIYUCIUTEIHLHOM TEXHUKUA M MPOTPAMMHOTO
oOecrcueHMS,

— MPOBOJIUTH KOHTPOJIb U aHAJIU3 TIporiecca (PyHKITMOHUPOBAHUS IU(PPOBIX
CXEMOTEXHUYCCKUX YCTPOUCTB MO (DYHKIIMOHAILHBIM CXEMaM.

3HATb.

— BUJbI HHQOpPMALIMU U CIIOCOOBI ee npeAcTaBieHus B OBM;

— aJTOPUTMBI (PYHKITMOHHPOBAHUS TU(PPOBOI CXEMOTEXHUKH.

1.3.2 B pe3ynabTare OCBOCHHUSA Y4E€OHOM JUCIHUIUIMHBIOOYYAIOUIUICS TOJIKEH
c(hOopMUPOBATH CIETYIOIINE KOMIIETECHIUH:

- o0mme:

OK.01 BsiOupats cnocoObl perieHus 3agad NpodeCcCHOHATBHON AeSTEIHHOCTH
MPUMEHUTETHHO K PA3IMYHBIM KOHTEKCTaM

OK.02 OcymecTBiasTh TMOWCK, aHajdU3 U HHTEPIpETauio uHOOpMAIIIH,
HEOOXOAMMOM JJIs1 BEITIOTHEHHMS 33124 POGECCUOHATBHON ACSITETFHOCTH

- npogeccuoHAIbHbIE:



[1K1.1 Ananu3upoBarh pabOTy CTAaHIIMOHHBIX, TEPETOHHBIX, MUKPOIPOIIECCOPHBIX
U TMArHOCTUYECKUX CHCTEM aABTOMATHKY 110 NPUHLIUITAAIBHBIM CXeMaM

IIK 1.2. BbplnonHATe pa3pabOTKy MOHTaXXHBIX CXEM YCTPOWCTB CHUTHAJIM3alLUH,
LEHTpAIU3aUl U OJIOKUPOBKH, >KEJIE3HOJAOPOXKHOW ABTOMATUKU M TEJIEMEXAHUKH IO
IPUHIUIIHAIBHBIM CXEMaM.

1.3.3B pe3ynprare OCBOEHHMS NPOrpaMMbl Y4YEOHOM JMCLUILUIMHBIPEATH3YETCS
nporpaMMa BOCIMTAHUS, HamlpaBlieHHas Ha (OpMHpPOBAHHUE CIEAYIOMIHUX JUYHOCTHBIX
pesyabstaros (JIP):

JIP4 TlposBisoomMdiA W JEMOHCTPUPYIOIIMUA YyBa)XEHHE K JIIOIAM TpY[a,
OCO3HAIOIIUH IIEHHOCTh COOCTBEHHOTO TpyAa. CTpeMsuuiics K JOPMUPOBAHUIO B CETEBOM
cpelie JINYHOCTHO U MPO(ECCHOHATBHOTO KOHCTPYKTUBHOTO «IIM(PPOBOTO CIEAA».

JIP10 3abotsumuiicss O 3allldTe OKpPYXalolled Cpelbl, COOCTBEHHOM U UyXOil
0€301acHOCTH, B TOM YHCJIe HU(PPOBOH.

JIP13 T'oToBHOCTH 0Oy4arollerocs COOTBETCTBOBATh OKUAAHUSIM pabOTOAATENEH:
OTBETCTBEHHBIN COTPYJHUK, JUCIUIUIMHUPOBAHHBIN, TPYyNONIOOMBBIN, HAlleICHHBIH Ha
JOCTHMKEHHE IOCTAaBJIEHHBIX 3a4ay, 3((EKTHUBHO B3aWMOJACUCTBYIOIIMM € YJICHAMH
KOMaH/bl, COTPYTHUYAIOIIUHN C APYTUMH JIFOAbMU, IIPOEKTHO MBICIIALIUN.

JIP25 CriocoOHBIM K T€eHepUPOBAHUIO, OCMBICICHUIO U JOBEJACHUIO /10 KOHEUHOM
peanu3anuy npeaIaraéMblX HTHHOBAUH.

JIP 30 OcyecTBasiOIMA MOMCK M UCHOJIb30BaHUE MH(pOpMAaIui, HEOOXOIUMOMN
11 3((PEKTUBHOTO BBIMIOJHEHUS PA3IMYHBIX 33]1a4, MPOPECCUOHAIBHOIO U JTUYHOCTHOTO
pa3BUTHS.



2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCIIUILINHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BUbI Y4eOHO# padoThl
Ounas ¢popma o0y4eHus1

Buna yueOHoii padoThl O0bem yacoB

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 102
Oo6s13aTesibHAsI ayIUTOPHAs ydeOHAasi HATPY3Ka (Bcero) 62
B TOM YHUCIJIE:

Jlexknun 34
MPAKTUYECKHUE 3aHATUS 12
nabopaTopHbIE 3aHATHS 16
CamocrosiTesibHas padoTa odyuyarierocs (Bcero) 22

IIpomesicymounas ammecmavus 6 ghopme Ix3amena (3 cemecmp)18




2.2. TemaTnyeckuii IJIaH U co/lep:KaHNe y4eOHOH TUCHUIINHBI

HaumenoBanue Conep:kanue yuyeOHOro marepuaia u GopMbl OPraHu3anuM AeATeIbHOCTH O0bem B | YpoBeHb
pa3jiesioB U TeM Ooyuyawmuxcst yacax O0CBOCHMS
1 2 3 4

Pa3nea 1. Apudmernyeckne 0CHOBbI HH(PPOBOIi CXeMOTEXHUKH 13
Tema 1.1. @opmbl Copep:kanue y4eOHOTro MaTepuaia 8 OK1, OK2,
NpeACTABJICHUS 3ajaud U CTPYKTypa AUCHUIUIMHBL. CoJepikaHue TeM IUCHUILIMHBL. 3HaYeHUEe JUCIHUIUIMHBI Ha I1IK1.1, IIK
YHCI0BOM COBPEMEHHOM 3TaIe pa3BUTHsI 0OIIECTBA U B CUCTEME MOJATOTOBKHU CIHEIHMATUCTOB [0 aBTOMATUKE U 1.2.
HH(poOpMaLHu B TeJIEMEXaHUKE Ha )KEJIe3HOJOPOKHOM TpaHcropTe. OCHOBHBIE 0COOEHHOCTH CUCTEM CUHUCIICHUS IS
nndpoBbIX MpeACTaBICHUS (3anicn) HHGOPMAITUU B YyCTPOHCTBAX ITU(PPOBOM CXEMOTEXHHUKH (JIBOMYHAS, TBOUYHO-
ycTpoiicTBax JECSITUYHAs, BOCBMEPUYHAs, IIIECTHAIIATEPUYHAS CUCTEMbI CUMCIICHUS).

dopmatsl IpeCTaBIeHUs U Tiepeaadn nHpopManuu s HudpoBeiX yerpoiicT. [lonstue 6urta, Oaiira,

MAaIlIMHHOTO cJI0Ba. MareMaTruiecKuil ¥ MallIMHHBIN CIIOCOOBI 3aIMMCH IBOMYHBIX Yucesr. DopMbl

MpeicTaBjIeHHs yucel ¢ GUKCUPOBAHHOM U IiaBatoleil 3anstoid. [lonstue o pa3psaHoi ceTke.

[IpencraBieHue MOJI0KUTEIbHBIX U OTPULIATEIBHBIX TBOMYHBIX YHCEI B IPIMOM, OOpaTHOM,

JIOTIOJTHUTEIHHOM U MOJIUGUIIMPOBAHHOM KOJIaX CO 3HAKOBBIM U 0€3 3HAKOBOTO paspsiaa

B ToMm 4unciie, NpaKTHYeCKUX 3aHATHI 4

IIpakTnueckoe 3ansaTue Ne 1. KonupoBanue 1enbix, JpOOHBIX U CMEIIAHHBIX YHCEI B PA3IMYHBIX

CHCTEMAaX CUHCJICHHMSL.

IIpakTnyeckoe 3anaTne Ne 2.KonupoBaHue MOJIOKUTEIbHBIX U OTPULIATENBHBIX JBOMYHBIX YHCET B

psIMOM, OOpPaTHOM, JTIOMOJHUTENLHOM U MOAU(DUIIMPOBAHHOM KO/IaX CO 3HAKOBBIM M 0€3 3HAKOBOTO

paspsga»

CamocrosiTesbHast padora 2

[loaroroBka K npaktudeckum 3ansatusm Nel, 2
Tema 1.2. Coaepsxanue yueOHOro MaTepuaa 5 OK1, OK2,
Apudmeruyeckue OcoOeHHOCTH BBINTOJIHEHUS apU(PMETUUECKUX ONepaIiii ¢ MHOTOPa3psAHBIMU JBOUYHBIMU [IK1.1.
onepaumu ¢ KOJIMPOBAHHBIMH YHMCIAMU (CIIO’KEHHE, BEIUUTAHUE, YMHOKEHHUE U JIENICHHE) CO 3HAKOBBIM U 0e3
KOIMPOBAHHBIMH 3HAKOBOI'O paspsija.
YHCJIAMU [IpaBuia u MoCIe0BaTENBHOCTD BBIOJHEHHS apu(PMETHUECKUX ONepalnii ¢ KOJUPOBAHHBIMH

JBOMYHBIMH YUCJIaMU ¢ (PUKCHPOBAHHOM U IJIaBaIOUIel 3amsToi B IPsIMOM, OOpaTHOM,

JOTIOJTHUTEIBHOM U MOJU(HUIIMPOBAHHOM KOJI€ CO 3HAKOBBIM M 0€3 3HaKoBOTo paspsaa. CiioxxeHue u

BBIUUTAaHUE KOJAUPOBAHHBIX TBOMYHO-IECATUYHBIX YUCEI CO 3HAKOBBIM U 0€3 3HAKOBOTO paspsiaa

B ToM 4nciie, NpaKTHYECKUX 3aHATHH 2




IIpakTuyeckoe 3ansitue Ne 3. Beinonnenue apupMeTH4eckux oneparuii ¢ MHOTOpa3psiIHbIMUA
JIBOMYHBIMH KOJAMPOBAHHBIMHU YHCJIAMU CO 3HAKOBBIM U 0€3 3HAKOBOT'O paspsiza.

CamocrosiTesbHasi padoTa

IToaroroBka Kk mpakTU4ecKuM 3aHATUsIM Nel, 2

Pa3nea 2. Jlormyeckne ocHOBbI HU(POBOIH CXeMOTEXHUKH

16

Tema 2.1.
DOyHKIUOHAIbHAS
JIOTHUKH

Copep:kanue y4eOHOIro MaTepuaa

[ep}

du3ndecKoe MPeICTaBICHUE JOTUICCKIX 3HAYCHHUH TBOMYHBIX YHCEI JIEKTPUICCKIMH CUTHAJIAMHU.
[TonsiTHEe 0 KOMOMHAITMOHHOM cxeMe U ITU(pPoBOM aBTOMaTe. byneBsl (epekoyaTebHbIe) QYHKIIHH,
WX KOJIMYECTBO U CIIOCOOBI 3a/1aHUs, CYIIICCTBCHHBIC M (PMKTUBHBIC IEPEMCHHBIE.

CriocoOsl MpeicTaBICHHS IOTHYECKUX MEePEKITI0UaTeNbHbIX (DYHKIIUNA: BHICKA3bIBAaHUE (CJIOBECHOE U
MUCbMEHHOE), TA0IMYHOE (TTOHITHE O TAOIHMIIAX HCTUHHOCTH) Y aHAJIMTHYECKAs 3aIHCh (3aInCh
dbopmynoii). DnemenTapusie (ocHOBHBIE, 6a3ucHble hynkiuu 1, NI, HE) u koMOuHanmonHele
(yHuBepcasibHbIC, 0a30BBIC) JIOTHYECKUE QYHKITUU OJHOW U JIBYX IMMEPEMECHHBIX, UX (QYHKIIMOHATbHAS
3aMuch Yepe3 TU3BIOHKIINI0, KOHBIOHKIINIO ¥ UHBepcHIo. [loHsTue Bricka3piBanus. Onepanuu
UMIUTHKAIUH, SKBUBAICHTHOCTH U CYMMBI 110 MOJTYJTIO 2, UX CBOMCTBA.

TaOmuIel UICTUHHOCTH JIJ1s1 OCHOBHBIX (0a3MCHBIX) U YHUBEPCATbHBIX (0a30BBIX) IOTUYECKUX (DYHKIIUH.

PeneliHo-KOHTAKTHBINM aHAJIOT 3JIEMEHTaPHBIX ¥ KOMOWHAIIMOHHBIX JIOTHYECKUX (DYHKIIHA.

B ToM yuciie, NPaKTHYECKUX 3aHATHH

IIpakTuueckoe 3ansaTue Ne 4. opmbl npeacraBieHus GyHKIUN anreOpbl JOTUKU U UX
MUHUMU3AIHS.

CamocrosiTesbHast padora

N3y4unTh caMOCTOSTENBHO TEMY, COCTaBUTh KOHCIIEKT. MUHUMU3aLMs JIOTUYECKUX (DYHKIUH.
[TpumMeHeHMe 3aKOHOB, TOXK/IECTB U IPABUJI aIreOphl JIOTUKU IS 3aIMCH U TPeoOpa30BaHMs
nepexsrouaTenbHbIX QyHkiuit. YcinoBHoe rpaduueckoe o6o3HaueHue (YI'O) ocHOBHBIX (0a3UCHBIX) U
YHHUBEPCATbHBIX (0a30BBIX) TIOTUYECKUX IEMEHTOB JJIsl pean3aluu dIeMEHTapHbBIX U
KOMOMHAIIMOHHBIX (QYHKIUI

OK1, OK2,
MK1.1, IK
1.2.

Tema 2.2. OcHOBBI
CHHTEe3a HM(PPOBBIX
JIOTHYECKUX
YCTPOWMCTB

Conep:xxaHue y4eOHOro MaTepuaJia

(o3}

Anroput™ nepexo/ia oT BbICKa3bIBaHUS K TAOJUYHON M (PYHKIIMOHAIBHON aHATUTHYECKON hopMe
3aIMCH MePeKITIoYaTeNbHbIX (yHKIMNA. OCHOBBI aHATMTUYECKOTO U rpaduueckoro (kaptol KapHo)
croco6oB MuHUMU3auu GyHKIUI. MeTonrka rnepexoaa OT HOpMaJbHOU K COBEPILIEHHBIM (hopMaM
3aIMCH MEPEKITI0YaTeNbHbIX (YHKIHUN MPU aHATUTUYECKOM U rpadMuecKoM crocodax.

OCHOBBI CHTE3a U aHaIM3a KOMOWHAIIMOHHBIX JIOTHYECKUX CXeM. AJITOPUTM NEepexo/ia OT
BBICKa3bIBaHUS K TAOIMYHOHN U QYHKIMOHAJIBHON aHATUTUYECKOH (popMe 3aIiCH MEePEeKITI0YaTeNbHBIX
¢yukuil. Cnenuanehele pasnoxenus [1D. He nonHocTeio onpenenenybie (dactHbie) [1O.
ITocTpoeHne GyHKIMOHAILHON CXEMBI JIOTHYECKOTO YCTPOUCTBA METOI0M cuHTe3a. CHHTE3 He

OK1, OK2,
[K1.1. [IK
1.2




MIOJTHOCTBIO 33/IaHHBIX JIOTHUECKUX (hyHKIMA. [ToHsATHE O 3alpelIeHHbIX U HEeOTpeIeIeHHBIX Habopax
apryMEHTOB 3JIEMEHTapHbIX QYHKUNH. AHAIN3 (QYHKIIMOHAIBHBIX CXEM JOIHYECKHX YCTPOUCTB.
HekoTopble 0COOEHHOCTH OCTPOEHUS CXEM JIOTHUECKUX YCTpOHCTB. TexHuueckas peanusanus —
IIOCTPOEHHE JIOTHYECKHX CXEM I10 MepeKtoyaTeabHbIM QyHKIUAM. OCOOEHHOCTH OCTPOCHUS
JIOTUYECKUX YCTPONCTB

B TOoM unciie, NpaKTHYECKUX 3aHATHI

IIpakTuyeckoe 3anaTue Ne S, [ToctpoeHne cxeM UPPOBBIX JJOTUYECKUX YCTPOHCTB METOAOM
CUHTE3A.

CamocTrosiTesbHasi padora

[ToaroroBka Kk npakTuyeckomy 3aHsaThro No3

Tema 2.3. lludpposrbie
HHTErpajbHbIe
MHKPOCXeMbI

Coaep:xaHue yueOHOro MaTepuaJia

O6mue cBeneHus o HUPPOBBIX UHTErpalibHbIX MuKkpocxemax (LIUMC) u 061acTh UX TPUMEHEHUS.
Ocnosuble cepuu LIMMC ans noctpoenus goruueckux ycrpoicts. Knaccuduxamus cepuit LHIUMC no
(YHKIIMOHATFHOMY Ha3HAYEHHUIO, (PU3HMUECKOMY MIPUHIUITY Pa0OTHI aKTUBHBIX AJIEMEHTOB
(CXEMOTEXHUYECKOE PELLIEHUE), IEKTPUUECKUM U IKCILTyaTallMOHHBIM [TapaMeTpaM, BbIIOIHAEMbIM
byHkuaM, knaccaM (tunam). HomeHknaTtypa u cepunl IU(QpPOBBIX HHTETPATBbHBIX MUKPOCXEM.
KonctpykTuBHOE 0opmiieHre HHTETPAIbHBIX MUKpocxeM. Cuctema uppoOyKBEHHOTO 0003HAYEHUS
cepuii upoBbIX UHTErpabHBIX MUKpocxeM. OcHoBHbIe mapameTpbl IUMC. CpaBHuTenbHBIC
napameTpsl HUMC ¢ pa3nuuHbIMU BUJIAMUA CXEMOTEXHUUYECKHUX PEIICHHI.

OOm1ast XxapaKTepUCTHKA ITOCIEI0BATEIbHBIX U KOMOMHAIIMOHHBIX [IM(PPOBBIX JOIMYECKHX YCTPOUCTB
Ha ocHoBe [IMIMC. ®dyHKIMOHAIBHBIE CXEMBI U YCIOBHbIE rpaguueckue ooozHauenus LIUMC B
3aBUCUMOCTH OT (PyHKI[MOHAJIbHOTO HazHaueHus. OcobenHoctu BkimtoyeHus LIMMC B
(YHKIIMOHAJIBHBIX CXE€MaX JIOTHYECKUX YCTPOUCTB

OK1, OK2,
TK1.1.

Pa3nea 3. IlocienoBare/ibHOCTHBIC M (POBBIE YCTPOiICTBA — HU(POBBIE ABTOMATHI

18

Tema 3.1 Hln¢pposbie
TPUITEPHBIE CXeMbl

Conep:xanue y4eOHOro Marepuaa

OO6mme cBeieHNs O TPUTTEPE KaK MpocTeiiieM KOoHeYHOM 1 poBoM aBToMare. HazHauenue
TPUITEPOB U UX IPUMEHEHHUE B aNmapaType KeIe3HOL0POKHON aBTOMATUKH U TEJIEMEXaHUKHU. THUIIbI
TpurrepoB. Knaccuduxaius TpurrepoB 1o croco0y 3anucu U yrnpasieHus nHpopMaluen,
OpraHu3aIMK JOrMYecKuX cBsizell. HazHaueHne u 0003HaueHNe BXO0B U BBIXOOB TPUTTEPOB.
MeTtoauka onpezeneHus: COCTOSIHUS TpUrrepoB. OCHOBHBIE TapaMETPHI.

IlocTpoeHne TpUrrepoB Ha OCHOBE JIOTHYECKUX AIEMEHTOB MHTErPAaJIbHON CXEMOTEXHUKH METOA0M
cuHTe3a. OCHOBHBIE MOHATHS O CTATUUECKOM M TUHAMUYECKOM yIpaBieHuH Tpurrepom. [IpuHimn
(GYHKIIMOHMPOBAHUS aCUHXPOHHOTO RS-Tpurrepa (OuctaOunbHas sueiika maMaTH) Ha OCHOBE
nornyeckux nemeHToB M-HE u MJIM-HE B nHTErpaibHON CXEMOTEXHHUKE C NPSIMBIMA HHBEPCHBIMHA

OK1, OK2,
[K1.1. [IK
1.2




Bxojamu. [locTpoeHre GyHKIMOHATBHON CXeMbl U Mpolece (PyHKIIMOHUPOBAHUS OJHOCTYIEHYATOTO U
nByxcryrnendatoro RS-tpurrepa. OcoOeHHOCTH TTOCTPOEHUS U PaObOTHI GYHKIIMOHAIBHBIX CXEM
CUETHBIX TpUrTepoB. [locTpoeHne GpyHKIIMOHAIBHBIX CXEM U IPUHIMI PabOThl TpUTTEpOB T-Tuna, D-
tuna. [loctpoenue ynusepcaabHoro JK-tpurrepa Ha ocHoBe RS-Tpurrepa ¢ ycTpaHeHUEM COCTOSIHHS
HEOIPEAEIEHHOCTH. Y CJIOBUS IIOCTPOEHUS M padOThl CHHXPOHHBIX TpUrrepoB. Tabnuia nepexonon
Tpurrepa (Tadauia UICTHHHOCTH) U 3aKOH (DYHKIIMOHUPOBAHUS TpUTTEpa (XapaKTepUCTUUECKOE
yYpaBHEHUE TPUITEPA).

HekoTtopsie 0coOeHHOCTH (YHKIIMOHATIBHBIX CXEM TPUITEPOB: paclInpeHne NH(HOPMALMOHHBIX BXO/I0B
no U (MJIN), co3nanne BXOA0B aCHHXPOHHOM ycTaHOBKH (cOpoca) B HyseBoe (0) mimm eaunngnoe (1)
COCTOSIHME TPUITEPOB U MX OJOKUPOBKA, CO3/IaHHUE JOMOJHUTEIBHBIX BXOJAOB pPa3peIICHHs.
[TocTpoenue u pabora cxem B3auMHOT0 npeodpazoanus tpurrepos: RS—T; D —»T; RST— D; RST—
JK; JK — RS; JK— T; JK—D. YcnoHoe rpaduyeckoe 0003HaYCHIE TPUTTEPOB

B Tom umuciie, 1abopaTopHbBIX padoT

JlabopaTopnasi pa6ora Ne 1. MccnenoBanue paboThl HHTETPAIbHBIX TPUTTEPOB HA JTOTHUECKHUX
AJIEMEHTaX»

CamocrosiTesibHas padora

IlonroroBka k 1aboparopHomy 3ansiTuro Nel

Tema 3.2. llndposbie
CYETYMKH UMILYJILCOB

Coaep:xxanue y4eOHOro MaTepHuaJia

OO0uue cBeneHus o cueTunkax. HazHadeHue U TUIBI CYETYMKOB U IEPECUETHBIX YCTPOUCTB.
Knaccudukanus u napameTpsl c4eT4uKoB. [IpuHIMN GyHKIMOHUPOBAHUS CUETYMKOB. MaKkCUMaIbHBIN
(130BITOUHBIN) U 3P PeKTUBHBIN K03 PULIHEeHTHI cueTa cueTyuka. [lepenonnenue cueTynka
[TpuHIUIIBI TOCTPOEHUS U pabOThI CYETUYMKOB HA CJIOKEHHE U BBIYMTAHUE C TOCIIE0BATEIBHBIM,
napajuiebHbIM, CKBO3HBIM M IPYIIIOBBIM IIepeHocoM. Tabmauna nepexooB CHETYMKOB (Taldnuia
HCTUHHOCTH, TaOJIUIa COCTOSIHUN) U 3aKOH (DYHKIIMOHUPOBAHMS CUETUYMKA (XapaKTepUCTUIECKOE
ypaBHeHue). Pa3psaaHocTs 1 Ko3hHUIIMEHT nepecyeTa CYeTYNKOB, BECOBOE€ COOTHOIIIEHUE Pa3psI0B.
BBox u BeIBOA MHGOpMaLUK B cueTUHKaX (MOCIE0BaTENIbHBINA U MapauienbHblil). CHHXpPOHHBIE U
ACUHXPOHHBIE cueTUnKH. CUETUHK C U3MEHSIEMbIM HalpaBJIeHUEM cueTa (PEBEPCUBHBIN CUETUHK).
CamMoocTraHaBiIMBarOIMics cueTuuK. JleKkaaHblil ABOUYHO-AECITUUHBIN cueTuuk. [Toctpoenne n
MPUHLIMI PabOThI CYETYMKOB C IEPEMEHHBIM KO3PPUIIEeHTOM nepecyera. KonblieBble CUeTUUKY.
[TocTpoeHne CyMMUPYIOIIETO ABOMYHOTO CYETYMKA METOJIOM CHHTe3a. BapuaHnTtsl rpaduyeckoro
n300paxkeHus] PYHKIIMOHAIBHBIX CXEM CUYETUHUKOB (BEPTHKAIbHOE U TOPU30HTAIBHOE). Y CIIOBHOE
rpaduueckoe 0003HaueHHe cueTunkoB. KackajHoe coeJMHEHNnEe CUeTYMKOB (MHOTOpa3psHbIE
cueTyrku). CXeMbl IeIUTENS YaCTOThl UMITYJIbCHON MOCIIEI0BAaTEIbHOCTH Ha OCHOBE JBOMYHBIX
CUETYMKOB (Ha3HAYeHUE, IPUHLIUI IIOCTPOCHUS U padoTa AeTuTeNel ¢ pa3auuHbIMU K03 duimeHTamu
JICTICHMS )

OK1, OK2,
[IK1.1. [IK
1.2




B Tom unciie, 1a60paToOpHBIX padoT

JlabopaTopHas padora Ne 2. MccnenoBanue G yHKIIMOHATBHBIX CXEM CYCTUUKOB.

CamocrosiTesbHasi padoTa

[ToaroroBka k 1ab0patopHOMY 3aHSITHIO Ne2

Tema 3.3. Peructpsi

Coaep:xaHue yueOHOro MaTepuaJia

O6mue cBenenus o peructpax. Haznauenue u tunsl peructpoB. Kinaccuduxanus peructpos. [punimn
MOCTPOSHHSI U PAOOTHI TIOCIIEI0BATENBHBIX, MAPAJUICIBHBIX, IIOCIIEA0BATEFHO-IAPAIICIBHBIX U
napajuieNbHO-TI0CJIEIOBATENbHBIX PETUCTPOB MPHU BBOJE U BbIBOJIE HHPopMauu. OCOOEHHOCTH
napagazHoro napauiebHOro peructpa. KonbleBbie perucTpsl, UX Ha3HaYeHHUE, OCOOCHHOCTH
MIOCTPOCHHUS U AMHAMHUKA paOOThL. PerucTpel ¢ BBICOKMM UMIIEJAHCOM, IPUMEHEHUE UX B
BBIYHCIIUTENBHBIX KOMIUIEKCAX. PEBEpCUBHBIN pEerucTp, Ha3HAUEHUE, IPUHIUI IOCTPOEHUS U
0Cc00eHHOCTH npuMeHeHHs. CABUTaOIIUE PErHCTPHI C IEMSIMH pUeMa IBOMYHON HHPOpMAIUU B
MIOCJIEZI0BATEIBHOM KOJIE U BbIIAYM — B IapajlieIbHOM KOJi€ U Ha000poT. CBUrarolue perucTpbl Kak
npeodpaszoBarenu koJ10B. bydepHbie peructpsl.

BapuanTsl rpaduueckoro n3oopaxxeHus: QyHKIIMOHAIBHBIX CXEM PETUCTPOB (BEPTUKAIBLHOE H
TOpPU30HTANIbHOE). Y cIOBHOE Tpaduyeckoe 0003HaueHNe perucTpoB. Peanusaius cxeM perucTpoB Ha
TPUITEPAX Pa3INUYHbIX TUIIOB

B ToMm umnciie, 1a60paTopHbIX padoT

JlabopaTopuasi pabora Ne 3. VccnenoBanue G yHKIIMOHATBHBIX CXEM PETHCTPOBY

OK1, OK2,
[TIK1.1. IIK
1.2

CamocrosiTesibHas padoTa

ITonroroBka k 1abopaTopHOMy 3aHATHIO Ne3

Pa3nen 4. KomOuHanuonHbie uugposbie ycTpoiicTBa

21

Tema 4.1.
Iun¢pparopsl u
aemngparTopsl

Conep:xaHue y4eOHOro MaTepuaJia

Haznauenue mugpatopos u aemndpaTopoB Kak 3JIEMEHTOB PeoOpa3oBaHMsl YUCIOBOI HHPOpMAIIUH.
[Tpunun noctpoeHus U paboThl MUGpaTopoB U AemurdpaTopos. Tabiua HICTHHHOCTH Ipoliecca
GbyHKIMOHMPOBaHUS mHUdpaTopa u AemrdpaTopa. MarpuuHble, THHEHHBIC U MPSMOYTOIBHBIE
neumdparopsl. EMKkocTs mmdpaTtopoB u nemmupparopon. @opmaTel BXOJHOTO KOJA: ABOMYHBIA U
JTBOWYHO-JIECATHYHBINA. MHOTOCTYNeHUaThIe emudparopsl. Y cIoBHOE rpadudeckoe 0003HaYeHUE
mmdpatopoB u aemupparopos. AHanu3 cxeM mudpatopos u aemmdparopon B 6azucax NN, U-HE,
NJIN-HE

B Tom 4nciie, 1a60paTOpHBIX padoT

JlabopaTopnasi pabora Ne 4. VccnenoBanre QyHKIIMOHATBHBIX CXEM MIH(PATOPOB U JEMIHPPATOPOBY

CamocrosiTesibHasi paboTa

ITonroroBka k 1abopaTopHomy 3aHsATHIO Ned

OK1, OK2,
[K1.1. [IK
1.2

Tema 4.2.

ConepxaHue y4eGHOro MaTepuaJjia

OK1, OK2,
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IIpeoGpa3zoBarenn
KOJI0B

Hasnauenue npeoOpaszoBareneit ko10oB. [IpuHIUT TOCTpOEHUS U pabOTHI MPeoOpa30BaTEsl TBOUTHOTO
MMO3HMIIMOHHOIO YKCJIA B CHCIHAIbHbIC JBOMYHBIC MAIIMHHBIC KOl U MAIIMHHBIX KOJOB OJHOIO BHIA B
IpyToi, mpeoOpa3oBarels ABOUYHO-AECATHYHOTO KO/Ia B IBOUYHO-JCCSITHYHBIN KOJI IPYrOro BHJIA,
peoOpaszoBareIs KOJIOB s ITUGPOBO KOTUPOBKH. OCOOCHHOCTH IMTOCTPOCHHSI CXEM IPHU TIEPEX0/JIe U3
KOJIOB OJTHOW CHCTEMBI CUMCIICHHS B IpyTyro. Tabnuia HCTUHHOCTH Tpoliecca PyHKIIMOHUPOBAHUS
peoOpa3oBarTeisi KOJIOB.

YcnoBHoe rpadudeckoe 0003HaAUCHHE TPeoOpazoBaTeliel KoJoB. AHAIN3 CXeM IIpeodpazoBaTee
xon0B B 0asucax WJIM, N-HE, NJIN-HE

B Tom YHUCJIE, MPAKTUYICCKUX 3aHATHH

IpakTuyeckoe 3ansaTue Ne 6. Jlornueckoe MPOECKTUPOBAHUE CUETHBIX CXEM.

[IK1.1. IIK
1.2

Tema 4.3.
MyabTHILIEKCOPHI U
AEeMYJIbTHILIEKCOPbI

Conep:xanue yueOHOro MaTepuasa

HaznaueHune MynbTUIIIIEKCOPOB U IEMYJIBTUILIIEKCOPOB KaK AJIEMEHTOB YCTPOMCTB Iepeaaun U npruemMa
uHpopManuu. MyabTHILIEKCOPBI KaK HU(PPOBbIE MHOTOIIO3ULIMOHHBIE IEPEKIIOYATENIN-KOMMYTATOPBI.
JleMyJIbTUILIEKCOPBI KaK CEJIEKTOPBI-PACIPEACIIUTENN BXOAHOIO CUTHANA, PACIIUPUTEIN KaHAJIOB.
[Tpunuun noctpoeHus ¥ GyHKIUHOHUPOBAHUS MYJIbTUILUIEKCOPOB U AEMYJIbTUILIEKCOPOB. OCOOEHHOCTH
MCTIOJIB30BAHUS MYJIbTUIUIEKCOPOB JUIS Mepeadd HHPOpMaIui U3 MHOTHX KaHAJIOB B OJIMH B
[0CJIe10BaTeNbHOM KOJIe U IpeoOpa30BaHus MapajuleIbHOIo KoJia B MOCIe10BATEIbHBbIIH.
MybTUIIIIEKCOPHOE U AEMYJIbTUILIEKCOPHOE 1epeBo. Talmuia HCTUHHHOCTY IIpoLecca
(YHKIIMOHMPOBAHUS MYJIBTUIUIEKCOPOB U JEMYJIbTUILIEKCOPOB. [IprMeHeHne MyIbTUILIEKCOPOB U
JEMYJIbTUILUIEKCOPOB KaK KOMMYTaTOPOB KaHaloB. [IoHsATHE O cesleKTopax-MyabTHIIIIEKCOPAX.
YcnoBHoe rpaduyeckoe 0003HaYeHNUE MYJIbTU-TNIEKCOPOB U IEMYJIbTHINIEKCOPOB

B Tom umuciie, 1abopaTopHbIX padoT

JlaGopaTopnas padora Ne 5. VccnenoBanue (hyHKIIMOHAIBHBIX CXEM MYJIbTHIIJIEKCOPOB U
JEMYJIbTUILIEKCOPOB.

CamocrosiTesibHas padoTa

ITonroroBka k 1aboparopHoMy 3aHATHIO Nel

OK1, OK2,
[TIK1.1. IIK
1.2

Tema 4.4.

ConepxaHue y4eGHOro MaTepuaJjia

OK1, OK2,
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KoMOuHANMOHHEIE
JIBOHNYHBIE
CyMMATOPbI

Haznauenue u knaccupukaniss KOMOMHAIMOHHBIX CyMMaTopoB. [TocTpoeHre METOI0M CHHTE3a U
yci0Bus (QyHKIMOHUPOBAHUS OAHOPA3PAIHOTO KOMOMHAIIMOHHOTO Moiycymmaropa. Tabmuma
MCTHHHOCTH TIpoliecca (PyHKIIMOHUPOBaHUA KOMOMHAIIMOHHOTO cymmaropa. [loctpoenue u padora
MOJTHOTO OJTHOPA3psITHOT0 KOMOWHAIIMOHHOTO CyMMaTopa.

MHoropa3p;1;[HHe CYMMATOP5bI HIOCICAOBATCIIBHOI'O U ITApaAJIJICIIbBHOT'O I[ef/'ICTBI/ISI C 3alIOMUMHAaHHUEM
HePEeHOCa, TOCIIeI0BATENFHBIM CKBO3HBIM IIEPEHOCOM, apaJUICIbHBIM M IPYIIIOBBIM IIEPEHOCOM.
CriocoObl MOBBIIIEHNUST OBICTPOACHCTBUS MapaUIeIbHBIX CyMMaTOpOB. HakanmuBaromue 1BOMYHbIC
cymmaropsl. JlecsTuunble cymmaropsl. KackaaHoe coeinHeHNE CyMMaTOpPOB. Y CIIOBHOE Tpadudeckoe
0003HaYeHHE CYyMMATOPOB. AHANIN3 (PYHKIIMOHAIBHBIX CXEM CYyMMAaTOPOB

B ToMm umnciie, 1a60paTopHbIX padoT

JlaGopaTopnas padora Ne 6. ViccrienoBanue pyHKIIMOHAIBHBIX CXeM CyMMaTOPOB.

Tema 4.5. llu¢poBbie
KOMIIApPaTopbI

Coaep:xaHue yueOHOro MaTepuaJia

Haznauenue u knaccugukanus nudpoBbIX KOMIIAPATOPOB — CXeM cpaBHEHHs. OCHOBHBIE ONEpaLuu
[Opa3psIIHOTO CPABHEHUS IBYX CPAaBHUBAEMBbIX JBOMYHBIX YHCEJ HA OCHOBE aJIreOphl JOIUKH.
[IpuHIMIIBI paBEeHCTBA U HEPABEHCTBA ABOUYHBIX uncen. [IpuHIMI moCcTpoeHus U mpouecc
(GYHKIMOHMPOBAHUS OJJHOPA3psAHOro KoMmaparopa. [Toctpoenue u pabota MHOrOpas3psIHOrO
Kommaparopa. Tabnuia HCTUHHOCTH (DYHKIIMOHHPOBaHUs Kommaparopa. CriocoObl HapaluBaHUs
paspsaHocTH KoMnapaTopoB. KackaiHble cxeMbl KOMIapaToOpoB. Y cJI0BHOE Ipaduueckoe 0003HauUeHUEe
KOMIIApaTOPOB

[IK1.1. IIK
1.2

OK1, OK2,
[K1.1. [IK
1.2

Pasnen 5. llu¢dposbie 3anoMuHaAKOIIHME YCTPOHCTBA

Tema 5.1.
Kaacenpukanus n
napaMeTpsbl
3aNIOMHUHAIOIINX
YCTPOMCTB

Conep:xaHue y4eOHOro MaTepuaJsia

OOm1ast xapakTepUCTHKA U Ha3HaUeHNE MU(PPOBBIX 3AIIOMUHAIONINX yCTpoiicTB. Kimtaccudukarus n
napameTpsl HUPPOBBIX 3aIOMUHAIONIUX YCTPOMCTB MO (hU3HYECKUM MTPUHLUIIAM PabOThI, IO
TEXHOJIOTHH U3TOTOBJICHUS, CITIOCO0Y H300paXKEHUs YuCe, Coco0y 3aroMUHAHUS HH(OPMAITIH, 110
KpPaTHOCTH CUMTHIBaHUSA. MeTobl pa3MelieHus nHpopmanuu (aapecHas u 0ezaapecHast). Mepapxus
(ctpykrypa) 3anomuHaronux ycrpoicts (O3Y, 113V, IMT13Y). OcHoBHBIE XapaKTEPUCTUKHI
3alTIOMMHAIOLIUX YCTPOUCTB: eMKOCTh, OBICTPOIEHCTBHE, HAJIE)KHOCTh U 3 KOHOMUYHOCTb. [ToHsATHE O
CBepxonepaTUBHOM 3anoMuHaroleM ycrpoictse (CO3Y). Opranuszanus 6e3a1pecHol U BUPTyallbHOMN
namsITH (Mara3uHHas, CTEKOBasi, aCCOLMATHBHAs, HETIOCPEICTBEHHAsI U IPSMOM aJipecalium)

OK1, OK2,
TK1.1.

Tema 5.2.

Conep:kanue y4eOHOIro MaTepuaa

OK1, OK2,
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OneparuBHbIe Ha3znauenue, mpUHIUI TOCTPOSHUS U PEKUMBI pabOTHI ONIEPaTUBHO-3aITOMUHAIOIIETO YCTPOCTBa [IK1.1. IIK
3alOMHHAI0IIHE (O3Y) — 3anuch, xpaHeHue 1 yteHue nHpopmarmu B 3nementax namatu O3Y. Opranuzanus namsaTia 1.2
ycTpoiicTBa B O3V. [locTpoeHue cxeM 3allOMUHAIOLIUX 3IEMEHTOB JMHAMUYECKUX U cTaThueckux O3Y.

CrpykTypa Matpull Hakonutenerd naopmarun O3Y. CxemMbl onepaTUBHBIX 3aIIOMHHAIOITUX

ycrporcts Ha ocHOBe TTJI-ctpykTypbl 1 M/III-CTpyKTypBI C OTHOKOOPAMHATHON U

JIBYXKOOpAMHATHOU BBIOOpKOM. CTatndyeckue O3V (perucTpoBbie, MaTpUUHbIE, (haitioBbIe,

nopaspsiaeie, 6aiitoeie). JJunamudeckue O3Y. Cxemorexauka O3Y Ha 0TEUECTBEHHBIX

MHUKpocxeMax. Y clIoBHOeE rpaduueckoe 0003HaueHHE ONepaTUBHO-3aIIOMUHAIONIET0 YCTPOHCTBA
Tema 5.3. Coaeprxanue yueOHOIro MaTepuaJa 1 OK1, OK2,
IHocTosiHHbIC Haznauenue u knaccudukanys NOCTOSHHBIX 3anoMuHaromux ycrpoiicts (I13Y). Dnemenrtnas 6a3a u [IK1.1. TIK
3alOMHHAKOIIHe OpraHM3alys MOCTOSIHHBIX 3alIOMUHAIONINX yCTpOUCTB. [locTosIHHBIE 3alTOMUHAIOIINE YCTPONWCTBA 1.2
YCTPOMCTBA Maco4YHOT0 THIIa U Iporpammupyembie nois3oBateneM. [locrpoenue [13Y pa3znuuHbix BUIOB.

[IpuHumn nporpaMMupoBanus nosb3osarenem 113V (anekTpuueckuM CUrHAJIOM U MaCKUPOBAHHUEM).

Oco0eHHOCTH OCTPOCHHUS MEPETPOrPAMMHUPYEMBIX MIOCTOSIHHBIX 3anoMuHaromumx ycrpoicts (IIT13Y).

Cxewma [II13Y ¢ MHOTOKpaTHBIM 3JIEKTpUUECKUM iepenporpammupoBanueM. [1113Y ¢

yIbTPaQHUOIETOBBIM CTUPAHUEM U 3JIEKTPUUYECKOM 3amKCchio. Y CJI0BHOE Tpadudeckoe 0003HaYCHHE

IIOCTOSIHHBIX 3a[IOMHHAIOIINX YCTPONCTB
Paznen 6. Anasioro-uugposbie 1 HiuPpo-aHagorospie npeodpaszoparean uHGopmMannu 10
Tema 6.1. Llndpo- Coaep:xanue y4eOHOro MaTepHuaJia 6 OK1, OK2,
aHAJIOTOBbIE Haznauenue u ocHOBHbIE MapameTpsl LM(ppo-aHaaorossix npeodpazosareneii (L{AIl). Meroabl [K1.1. [IK
npeodpa3oBaresin peoOpa3oBaHus KOJla B aHAIOTOBBIN curHall. OCHOBHbBIE CXEMHBIE PELICHHUS TOCTPOSHUS TU(PO- 1.2
(ITAII) xona B aHaJIoroBbIX npeodpazoBareneii: LJAII ¢ npenn3noHHBIMU PE3UCTOPHBIMU MaTPULIAMU U
HANIPSIZKeHU e 6e3marpuunslie. [Toctpoenue u npuHIun padotsl cxeMsl LIAII ¢ mpenu3noHHBIMU PE3UCTOPHBIMU

matpunamu (LIAII ¢ BecoBbIMM IBOMYHO-B3BEILIEHHBIMU COMPOTUBIIEHUSIMHU) U Ha OCHOBE MaTpuLibl R-

2R ¢ cymmupoBaHueM TOKOB. CXeMOTEXHUYECKHE IPUHIHUIBI U (PO-aHATIOTOBBIX ITpeoOpa3oBaTeeit

1 WX TIOCTPOCHHE Ha JIEKTPOHHBIX KIII0Uax. Y CIIOBHOE Tpadrueckoe 0003HaueHUE ITU(PO-aHATIOTOBBIX

npeoOpaszoBaresneit

B Tom umuciie, 1abopaTopHbIX padoT 2

JlaGopaTopnas padora Ne 7. VccrnenoBanue (QyHKIIMOHAIBHBIX CXeM LU(PO-aHATOTOBBIX

npeoOpaszoBarenein»

CamocrosiTesbHasi padora 2

[ToaroroBka k 1abopatropHOMy 3aHTHIO Ne7
Tema 6.2. Anasoro- Conep:xxaHue yueOHOro MaTepuaJa 4 OK1, OK2,
uugposeie Ha3nauenue 1 0CHOBHBIE NTapaMeTpbl aHAIOr0-IM(poBbIX peodpazoBateneit (ALIT). [TpuHumn [IK1.1. IIK
npeodpa3oBarTesin a”Hasioro-u@posoro npeobdpazoBanus HHGopmaryu. [loHsTHE O TMCKpETU3aMN, KBAHTOBAHUU U 1.2
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(ALLID) undopmanuu

KOJMPOBAaHUU HETPEPHIBHBIX CUTHATIOB. METOIbI TPe0Opa30BaHUs aHATOTOBOTO CUTHAJA B KO/I.
[TpuHIK TOCTpOEHUS aHATOTO-TIU(POBBIX MTpeoOpa3oBaTeseii CUTHAJIOB IO METOJIaM CTYIIEHYATOrO U
MOCIIE0BATEIHHOTO MPUOIMKEHHS OTIOPHOTO HANIPSKEHUS U C IMapaJlICIbHBIM MpeoOpa3oBaHUEM.
[IpeobpazoBarens yria moBopoTa B ABOMYHBIN Koj. [locnenoBarenbubie AL ¢ emuHUYHBIM | C
JIBOMYHO-B3BEIICHHBIM NPUOIMKEHUEM. Y CIIOBHOE rpaduyeckoe 0003HaYeHNE aHATIOTrO-IIU(PPOBBIX
npeoOpasoBarenei

B ToMm uuciie, 1a60paTOpHBIX padoT 2
JlabopaTopHas padora Ne 8. MccnenoBanue ¢ yHKIIMOHATBHBIX CXEM aHAIOTO-IIU(POBHIC
peoOpaszoBareneii»
Paznen 7. Mukponpoueccopbl 1 MUKPOINIPOIIECCOPHBIE YCTPOHCTBA 5
Tema 7.1. O01ue Coaeprxanue yueOHOro MaTepuasa 1 OK1, OK2,
CBeIeHHs O OcCHOBHBIE OIpeIEICHMS U MOHATHS 0 MUKPOIIPOLIECCOpaxX Kak npuMepax Hu(ppoBOro aBToMara. IIK1.1. IIK
MHKpOIponeccopax U | Haznayenue, kiacCU(pUKaIUs U TUIIOBAask CTPYKTypa MUKpoIipolieccopa. JBa 1moaxoia K mOCTPOCHUIO 1.2
MHUKPOIIPOUECCOPHBIX | rporieccOpoB: MPUHIUIBI CXEMHOM JIOTUKH U ITporpaMMupyemoii Joruku. CrnocoObl opraHu3au
cucremax yIpaBICHUS BBIYUCIUTEIBHBIM IIporieccoM. Kiaccudukaims MUKPOIIPOLIECCOPHBIX CPEICTB.
[Tokonenust MukporpoiieccopoB. O0IaCTH TPUMEHEHUS MUKPOIIPOIIECCOPOB U MUKPpOOIBM.
Tema 7.2. Coaep:xaHue yueOHOro MaTepuaJia 1
Muxponpoueccopubie | OIHOKpUCTaIbHbIE MUKpOIpoLeccopbl. CTPYKTypHas CXeMa U apXUTEKTYPHOE IOCTPOCHHE OK1, OK2,
ycTpoiicTBa OJIHOKPHCTAJILHOTO MUKpotpolieccopa. CocTaB, Ha3HaUE€HUE U MPUHIUIIBI B3AUMOCBS3H OCHOBHBIX [K1.1. [IK
0JIOKOB B CTPYKTYpPHOM cxeMe MHUKpornpoleccopa. HazHaueHre OCHOBHBIX CUTHAJIOB U BBIBOJIOB. 1.2
B3anmMozeicTere yCcTpoHCTB MUKPOIIPOLIECCOPA TP BBINOJIHEHNN KOMaH ynpasiieHus. Komanasl
MUKporporeccopa. OcoOeHHOCTH peanu3alii KOMaH/ fepeaun yrnpasieHus. Opranusanus namsTu
MHUKpONpPOIlecCOpOB. MalllMHHBIE TAKTHI M LIUKJIbI (BpEMEHHAsl TuarpaMmma IMKJIOB).
CamocrosiTesbHasi padoTa 3
CamocToATeNbHO U3YyUUTh TEMY, HAalMcaTh KOHCIEKT. O030p OJJHOKPUCTATBHBIX MUKPOKOHTPOJIJIEPOB. OK1, OK2,
Nupopmanus cocrosHus. 3amyck MUKporpoueccopa. CocTosHUS 3axBaTa, IpepbIBaHMs, OCTAaHOBA. [K1.1. [IK
[TonsaTne o mporpaMMHOM oOecriedeHnu. Pob MUKPOITPOIIECCOPHON TEXHUKH NP CO3aHUU CUCTEM 1.2
00paboTKu AaHHbIX. [lepcreKTUBBI pa3BUTHS U UCIIOJIb30BAHNS MUKPOMNPOIIECCOPHBIX CPE/ICTB
IIpomexyTouyHas aTTecTANMA — IK3aMeH B 3 cemecTp 18
Bcero 102

J1sl XapaKTepUCTUKN YPOBHSI OCBOEHHs yU€OHOI0 MaTepuala UCIOIb3YIOTCS CIeYIOIUe 0003HaYeHNUS:
1. -o3HaKOMUTENBHBIN (Y3HABaHHE PaHee U3YUEHHBIX 00BEKTOB, CBOICTB);
2. - peTIPOAYKTUBHBIN (BHITIOJTHEHUE IEATEIFHOCTH 110 00pa3Ily, HHCTPYKIIUHU HITH ITOJT PYKOBOJCTBOM)
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3.- IPOAYKTHUBHBIN (IIJITAHUPOBAHUE U CAMOCTOSATEIHHOE BHIIMOIHEHUE JAESITEIbHOCTH, PEeLIEHUE MPOOIEMHBIX 3a/1a4)
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3. YCJIOBHUS PEAJIM3AIIMN ITPOT'PAMMBI YUYEBHOM
JANCIUIIJINHBI
3.1 TpebGoBanusi K MUHMMAJbHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00eCIedeHUI0

VYyebHas nucuMIUiiHa peanusyercs B 1adoparopun «l{udpoBas cxemoTexHuKay.

O6opynoBanue yueOHOro KabUHETa:

Paboune mecta o KOJIM4eCTBY 00yJaronuxcs (CTod, CTyn);

O6opynoBaHHOE pabouee MECTO MPENOIaBaTeNs;

Metonnueckoe obecrieueHrne JUCIHUIUIHHBL

Pa3znaTounslii MaTepuan ajsi CTYACHTOB MO TUCIUIINHE;

KomMriieke MeToauieckux ykazaHui Uil CTYA€HTOB-3a0YHHUKOB;

Harnsinaeie mocoOwusi.

IImakatsl;

CTEH/bI JUIsl BBINOJHEHUs JabopaTopHbiX padot: crenn tuna DVMUCOCHP.001 PO
(1068);

crern tTuia OMODUCP.001 P3 (1097); 17J1-03.

N3meputenbHbie TPUOOPHI:

OJIHOJTyY€BBIE DJIEKTPOHHBIE OCIUILIOTPadbl U MYJIBTUMETPHI;

['enepaTop rapMOHMYECKUX KOJICOaHU;

KoMIiiekT MOHTaKHBIX HHCTPYMEHTOB (HA0Op OTBEPTOK, MJIOCKOTYOIIbI, OOKOPE3HI,
MAasIbHUK C MPUHAIIC)KHOCTSAMH TSI TTAWKHW, TUHIETHI, U3MEPUTEIBLHBIC IIIYIIH);

HAaOOpHl DJIEMEHTOB W OWIIONSPHBIE U TOJEBBIE TPAH3UCTOPHI, TUPHUCTOPHI,
KOMITOHEHTOB: TIOJIYIIPOBOJHUKOBBIX TPHUOOPOB (IMOMBI, ONTOHaphl, IUGPOBBIC U
aHAJIOTOBbIE MHUKPOCXEMBI), PE3UCTOPHI (TMIOCTOSIHHBIE W TIEPEMEHHBIC), KOHACHCATOPHI
(moCTOSIHHBIE W TIEPEMEHHbIE), MajorabapuTHBIE  JIPOCCENH, MaJloradapUTHBIC
TpaHchopMaTopsl (MMITYJIbCHBIC, COTTIACYIOIINE, MTOBHIIAIOITNE, TOHWKAIOIINE) U JIP.

JIOKaJbHas CETh C BBIX0OJIOM B Internet;

JUIICH3WOHHAs orepalinoHHas cucteMa Windows 7

auneH3noHHas nporpamma Microsoft Office2013;

JIMIICH3UOHHAsI aHTUBUPYCHas porpamma DrWeb;

auneH3noHHas nporpamma FineReader 7.0

TexHuueckue cpeacTBa 00yUEHHUS:

KOMITBIOTEPHI TIO KOJIMYECTBY 00yUaIOIIHUXCS

nepudepuitHbie yCTpoicTBa (CKaHep, TPUHTED);

MYJIbTUMEIUNHBIN ITPOEKTOP;

NEPCOHANIbHBIN KOMIBIOTEP, METAIUIOIIACTUKOBAS AOCKA.

IIpy wu3yyeHMH MCHUILVIMHBI B ¢opmare 3JIeKTPOHHOIO O0y4YeHHs ¢
ucnoab3oBanueM J1OT: Ilpenynusepcapuym
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3.2. UudopmanmnonHoe odecnevyeHue peajn3auuy NporpaMmbl

Jliia peanu3anuu nporpammsl OMOIMOTEUHBIN (HOHA 00pa30BaTENbHON OpraHU3aUuH
UMEET IeYaTHbIE W/WIN 3JIEKTPOHHbIE 00pa3oBaTelbHbIE U MH(YOPMAIIMOHHBIE PECYPCHI,
UCIOJIb3yeMbIE B 00pa30BaTEIbHOM IPOLIECCE.

IlepeyeHb pexkOMeHAyeMbIX Y4eOHBIX U3JIAHMI, TONOJHUTEJIbHON JUTEPaTypPhI
HNuTepHeT-pecypcoB, 0a3bl JaHHBIX OMOJIMOTEYHOr0 (pOHIA:

3.2.1.0CHOBHBIC HCTOUYHHUKH:

OcHoBHas JuTEparypa
1. ®pono B.A. Iudposas cxemorexnuka: Yactb 1.0cHOBBI 1HGPOBOH

cXeMOTeXHUKH: yueOHHK: B 4 4. — M.: ®I'BY IO «Y4ueOHO-MEeTOaUYECKUI TIEHTP IO
00pa30BaHUIO Ha JKEJE3HOJOPOKHOM TpaHcropTey», 2020.-292¢.ISBN 978-5-907206-
18-2 — Tekct: 3neKTpOoHHBIA // DNeKTpoHHO-OMOMMoTeuHas cucrema YMIL KT
[caiiT].—URL: http://umczdt.ru/books/41/242200. — Pexum pgoctyma: Db «YMI]
K T», mo mapoto

2.®ponos B.A. lludposas cxemorexuuka. Yacte 2.[1peacrasienue nudopmanuu B
UPPOBBIX yCTpoMCcTBax : yueOHUK: B 4 4. — M.: ®I'BY JII1O «Y4yeOHO-MeTOAMUECKUI
IEHTP MO O0pa30BaHUIO HA KEJIE3HOAOPOKHOM TpaHcropte», 2020. -400c.ISBN 978-5-
907206-19-9— Tekct: 31eKTpOHHbIHN // DnekTpoHHO-O0nbMMoTeunas cucrema Y MIL KT
[caiiT].—URL: http://umczdt.ru/books/41/242201/. — Pexum goctynma: 3b «YMI]
K T», mo maposto

3.®ponoB B.A. [udposas cxemorexunka. Yacts 3. ApudMeTrdecko- JTOTHUECKHE
OCHOBBIIIU(PPOBOI cxemoTexHUKH: yueOHuk: B 4 4. — M.: ®I'bBY IO «YuebHo
METOJIWYECKUH IIEHTp Mo OoOpa3oBaHUIO Ha KEJIE3HOJOPOKHOM TpaHcmopte», 2020.-

600c. ISBN978-5-907206-20-5 — Tekct: DdAEKTpOHHBIA // DJIEKTPOHHO-
oubanoreunas cucrema YMIL XJT [caitr].—URL: http://umczdt.ru/books/41/242202.
— Pexum nocryna: 3b «YMI] X/ T», no mapomto

4.®ponoB B.A. Iludposas cxemorexnuka. Yacte 4. Lludpossie ycrpoiicTBa
00paboTku uHbopManuu: yueOHuk: B 4 4. — M.: ®I'BY JIIO «Y4ebHO-MeTOIUUeCKui
LIEHTp 10 00pa30BaHUIO HA KEJIE3HOJO0POKHOM TpaHcropTey, 2020. -516c.ISBN  978-5-
907206-21-2 — Texcrt: 2neKTpOoHHBIN // DnekTpoHHO-0nOmoTeuHas cuctema Y MIT XKJIT
[caiit].—URL: http://umczdt.ru/books/41/242204. — Pexum goctyma: Db «YMI]
K T», o mapostto

JlonoiHUTEIBLHASA JIUTEPATYypPa

1. bakmeera 0. B. CxemorexHuka nu@poBbIX yCTPOUCTB: yueObHoe mocooue / 1O.
B. bakmeeBa. — Cankrt-IletepOypr: 'VAIIL 2020. — 113 ¢. — ISBN 978-5-8088-1542-1.
— Tekct: anexktpoHHblt // JlaHb: 31ekTpoHHO-OMONMOTEeUHass cuctema. — URL:
https://e.lanbook.com/book/216512. — Pexum noctyna: 9bC «Jlanby, 1Mo maposro
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2.MacnoB A.A. Ilpaktukym no ugpoBoii cxemotrexHuke B mporpamme Electronics
Workbench 5.12 : npaktukym / A. A. MacnoB. — Mocksa: YMI] XKX/T, 2023. — 148 c.
— 978-5-907479-64-7. — Texcr : anextponnbit // YMIL XIAT : snexkrpoHHas
oubmmoreka. — URL: https://umczdt.ru/books/1194/280425/— Pexum noctyma: Db
«YMI XKIT», mo maposmto
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMS YYEFHOM JJUCIHUILIAHBI

PesyabTaTnl 00yyeHus

Kpurepun onenkn

MeToabl OIeHKH

Hepeqenb 3HaHHi7[, O0CBauBaACMbIX B paMKaXx ITUCHUIIJIMHBI:

- BUJIOB MH(OPMAITUH H
CIIOCO0OB €¢ MPEeICTABICHUS
B OBM.

- QJITOPUTMOB
(GYHKIIMOHMPOBAHHS
U(PPOBON CXEMOTEXHHUKH.

- 00YYarOIIMIACS MTePEUNCIISACT
BHJIBI HH(OPMAITUHU U CTIOCOOBI ee
npeactasieHus B OBM;

- BOCIIPOU3BOIUT JITOPUTMBI
(hyHKIMOHUpPOBaHUS 1TU(PPOBOI
CXEMOTEXHUKH.

pa3MyHbIe BUJIBI ONIPOCa,
peleHue 3ajad,
TECTUPOBAHUE

Hepeqenb 3HaHPlﬁ, O0CBaUBACMbIX B paMKax IUCHUIIJIMHBI:

- UCTIOJIb30BaTh TUIIOBBIC
CpEACTBA BBIYUCIUTEIBHON
TEXHUKH U POTPAMMHOTO
obecrieueHus.

- IPOBOJUTH KOHTPOJIb U
aHaJIM3 Ipouecca
(YHKLIMOHUPOBAHUS
U(PPOBBIX
CXEMOTEXHUUYECKUX
YCTPOMCTB I10
(GyHKIIMOHAJIBHBIM CXEMaM

- 00y4aroImuiics IEMOHCTPUPYET
IMPAKTUYICCKHUEC HABBIKH
HCII0JIb30BAHHA THIIOBBIX CPCACTB
BBIYUCIIUTEIILHOW TEXHUKHU U
MIPOrPaMMHOTO 00ECIICUCHUS;

- aHAJIM3UPYET U KOHTPOJIUPYET
nponeccHyHKIIMOHUPOBAHHS
IU(PPOBBIX CXEMOTEXHUUECKUX
YCTPOMCTB 10 (PyHKIIMOHAIBHBIM
CXEMaM.

SKCTEPTHOE HAOIIOACHUE 1
OLIEHKA Ha J1a0OPaTOPHBIX U
IMPAKTUYCCKUX 3aHATUAX

S.JIEPEYEHD UCITOJIB3YEMbBIX METO/J1OB OBYYEHUSA

5.1. TlaccuBHbIe: nekiuu, Oecenpl, OMPOCHI, CAMOCTOATENbHAs pPadoTa, TECThI, METOJI

WUTIOCTPAU U METOJ IEMOHCTPAIIAMN

5.2. AKTUBHBIE U WHTEPAKTUBHBIE: OOpa3oBaTelIbHbIC BUICODUIHLMBI, WHTEPAKTUBHBIC

WTPbI, TBOPYECKUE 3aJaHUS.
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