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1 IACHIOPT PABOYEM MTPOI'PAMMbBI YYEFHOM JINCIUILIMHBI
1.106aacTh npuMeHeHusi padoueii mporpaMMbI

PabGouas mporpamma yuebHo# mucnurumnbl OIL06 I[udpoBas cxemoTexHHKa
ABJIAETCS] YaCThIO OCHOBHOM 00pa3zoBaTeibHOM MpOrpaMMbl - MPOrpaMMbl OATOTOBKHU
crnenuamctoB cpeanero 3BeHa (nanee — OOII-ITITICC3) B cootBercTBUU ¢ PI'OC s
cnetmanbHoct  23.02.09  ABTOomMatmka M TeleMEXaHMKa Ha  TPaHCIOpPTE
(>keIe3HOI0POKHOM TPAHCTIOPTE), YTB. MPUKa30M MHUHHCTEPCTBA 00PA30BaHUS U HAYKU
P® o127.08.2024 Ne 608.

[lpu peanmuzanum paboueld MporpaMMmbl MOTYT HCIOJB30BATHCS Pa3IUUYHBIC
oOpa3oBarellbHbIE TEXHOJOTHH, B TOM YHCJE JMCTAHIMOHHBIE O0Opa3zoBaTeibHbIC
TEXHOJIOTUH, 3JIEKTPOHHOE 00yUEHHE.

PaGouass mporpamMma ydyeOHOW JUCHMIUIMHBI MOET OBbITh HCHOJIb30BaHa B

npodecCUOHATBHON MOATOTOBKE, MEPEMOAT0TOBKE M OBBIIICHUN KBATU(HUKAIIUA PabOUHX
1o npoeccusim:

DIEKTPOMOHTEP TIO OOCIY)XKMBAaHUIO W PEMOHTY YCTPOWCTB CHUTHAIM3AIHH,
HEHTPATN3AlUH U OJIOKUPOBKH;

DNEKTPOMOHTAXKHUK MO CUTHAIM3ALIUY, LIEHTPATU3aLMU U OJIOKUPOBKE.

1.2 MecTo yueOHoM qucimiiinabl B cTpykType OIIOII-TITICC3:

VYueonas puctmmmmHa OIL06 Iludpomas cxemoTexHUKa SBJISETCS YaCThIO
obmenpodeccuonanbroro 1ukiaa OOII-IITICC3 B cootBerctBun ¢ ®I'OC CIIO mo
cienanpHocT  23.02.09  ABTOMaTtMkKa W TeJIeMEXaHMKa Ha  TPaAHCIIOPTE
(>KeJIe3HOI0P O’KHOM TPAHCTIOPTE).

1.3 ILtanupyemMbie pe3yJabTAThI 0CBOCHHUSI Y4eOHOM TUCIUIINHBI:

1.3.1B pe3ynbrare 0cBOEHUS y4e€OHOM TUCIUIUIMHBI 00 yJaroIMICs 10HKEH

yMeTb!

— HCTOJIb30BaTh THIOBBIE CPEACTBA BHIYUCIUTEIBHON TEXHUKH M TIPOTPAMMHOTO
oOecIicucHMS,

— IPOBOJUTH KOHTPOJIb U aHAJIN3 Mpoliecca PyHKIMOHUPOBAHUS ITUPPOBBIX
CXEMOTEXHUYECKHUX YCTPOUCTB MO (PYHKIIMOHAILHBIM CXEMaM.

3HATh.

— BUJIbI THGOPMALIUU U CIOCOOBI ee npescTaBieHus B OBM;

— aIrOpUTMbI QYHKITMOHUPOBAHUS IIUPPOBOI CXEMO TEXHUKH.

1.3.2 B pesymbrare OCBOCHUS Y4YEOHON NHUCIUILIMHBI OOYYAIOIIMICS JTOJDKEH
c(hopMHUPOBATh CIEAYIONINE KOMIIECTCHITIH:

- o01IMe:

OK.01 Beibupare cmocoObl pemeHust 3amad npodecCHOHANBHON AeSTENbHOCTH
NPUMEHUTENHHO K Pa3JIMYHBIM KOHTEKCTaM

OK.02 OcymecTBisiTh MOUCK, aHaIM3 W UHTEPIPETALHI0 HHPOpMALIUY,
HE0OX0AUMO¥ /17151 BBITIOJTHEHUS 3314 PO (PecCHOHATLHON ASSITELHOCTH

- npogecCHOHANBbHBIE:



[1K1.1 Aramm3upoBath paboTy CTAHIIMOHHBIX, TIEPETrOHHBIX, MUKPOIIPOILIECCOPHBIX U
JAArHOCTUYECKUX CUCTEM aBTOMATUKHU 1O MPUHLIUINK ATIbHBIM CXEMaM

[IK 1.2. BolnonssaTh pa3pabOTKy MOHTXHBIX CXEM YCTPOWCTB CUTHAIU3ALIMH,
LHEHTpaIM3auuu U OJIOKMPOBKH, KEJIE3HOJOPOKHOM aBTOMATUKM M TEIEMEXaHUKU I10
MIPUHIUITNAIBHBIM CXEMaM.

1.3.3B pe3ynbTate OCBOEHHS MPOTpaMMbl Y4€OHOW AUCUUIUIMHBI peaTn3yercs
nporpaMMa BOCIWTAHUS, HampaBjeHHas Ha (OPMUPOBAHWE CIEAYIONMX JMYHOCTHBIX
pesynbTatoB (JIP):

JIP4 TposBnsironmii U JEMOHCTPUPYIOIIUN YBAXKEHUE K JIFOASIM TPYAA, OCO3HAOIIIIA
IIEHHOCTh COOCTBeHHOTo Tpyda. Crpemsumiics K (OpMHPOBAHHIO B CETEBOW cpelne
JMYHOCTHO U MPO(HECCHOHATLHOTO KOHCTPYKTUBHOTO «IU(POBOTO CIIE1a.

JIP10 3aboTtsammuiicss 0 3amuTe OKpPYKaOImEH cpeabl, COOCTBEHHOW U YYKOU
0€30MacHOCTH, B TOM yuciie UGPOBOH.

JIP13 I'oToBHOCTH 00yUarOIIErocsi COOTBETCTBOBATh OKUJAaHUSIM pabOTOAaTENEH:
OTBETCTBEHHBIA COTPYIHHUK, AUCIUIUIMHUPOBAHHBIN, TPYIOIIOOMBHIN, HAICICHHBIM Ha
JOCTHUKEHHE TIOCTAaBJIEHHBIX 3a7a4, 3((EKTUBHO B3aUMOJCHCTBYIOIIMN C YJICHaMU
KOMaH/1bl, COTPYAHWY AN C IPYTUMHU JIFOIbMU, TPOEKTHO MBICIISIIUH.

JIP25 CriocoOHBIN K T€HEpUPOBAHUIO, OCMBICIICHUIO U JIOBEICHUIO 10 KOHEYHOU
peann3anuu npeajaraéMblX MHHOBALIHA.

JIP 30 OcymiecTBIsIOMM MOMCK U UCTIOJIb30BaHUE HH(OPMAIIUHU, HEO0OXOAUMOM 1151
3¢ (EKTUBHOTO BBIMIOJIHEHUSI Pa3jMUYHbIX 3a]a4, Npo(ecCUOHATBLHOTO U JMYHOCTHOTO
Pa3BUTHSL.



2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM IUCIATLIMHBI
2.1. O6beM y4eOHOI JTUCHMILIUHBI M BUAbI Y4eOHO! padoThI
Ounas ¢popma 00yueHus

Bun yueOHoii padoThI Oo0bem yacos

MakcumaJsibHasi yueOHasi Harpy3ka (Bcero) 102
O0si3aTesibHAs ayAUTOPHAsI yueOHasi HATPY3Ka (BCero) 62
B TOM YHCJIE:

Jlexuun 34
IIPaKTUYECKUE 3AHATUS 12
nabopaTOpHBIC 3aHITHUS 16
CamocTosiTe1bHasi padoTa o0yyaromerocsi (Bcero) 22

Ilpomescymounasn ammecmayusn 6 ghopme Ix3amena (3 cemecmp) 18




2.2. TemaTu4ecKkuii IJIaH U cofepKaHUe yiyeOHO TUCIUIIMHbI

HaunmeHnoBaHnme Conep:xkanue yueOHOro MmaTtepuaja u (popMbl OPraHu3alum JAesiTeJJbHOCTH Oo0bem YpoBeHnb
pas3aesioB M TeM Oo0yuaronmxcst B Yacax | OCBOCHMs
1 2 3 4

Pa3znea 1. ApupmMeTnyeckue ocHOBbI UG POBOii cCXeMOTe XHUKH 13
Tema 1.1. ®opmbl Copnep:xanue yueOHOIo MmaTepuaJia 8 OK1, OK2,
npeacTABJIC HUS 3aauu ¥ CTpyKTypa AUCHUIUIMHBL. ColepKaHue TeM TUCIUIIIMHBI. 3HaY€HUE TUCIIUTIIMHBI Ha IIK1.1, IIK
YHUCJI0OBOM COBPEMEHHOM 3TaIle Pa3BUTH OOLIECTBA U B CUCTEME IOJATOTOBKH CIIELIMATIMCTOB 110 aBTOMAaTHKE U 1.2.
uHgopmanum B TeJIeMEXaHHUKe Ha KeJe3HOJOPOKHOM TpaHcrnopTe. OCHOBHBIE 0COOEHHOCTH CUCTEM CUHCIICHUS JUIS
M} pOBBIX npeacTaBieHus (3anucu) HHGOpMaluK B yCTpoHCTBaX HU(PPOBOM CXeMOTEXHUKH (IBOUYHA,
YCTpPOHCTBAaX JBOUYHO-IECATUYHAS, BOCBMEPUUHAs], IIECTHAIATEPUYHAS] CUCTEMbI CUUCIICHUS).

®dopmMaThl IpeACTaBIEHUS U iepejaun nHpopMauu 11 HUPpoBbIX ycTpoicTB. [lonstue 6ura,

0aiiTa, MAILMHHOTO CIIOBA. MaTeMaTH4eCKUi ¥ MallMHHBIN CITOCOOBI 3aIMMCH JJBOMYHBIX YHCEIL.

®opmbl peAcTaBICHHS Yncell ¢ PUKCHPOBaHHOM U TaBatoie 3ansaToil. [lonsarue o pazpsaHoi

cerke. [IpencraBieHue NOJ0KUTEIbHBIX U OTPULIATENBHBIX IBOMYHBIX YUCEI B IIPSIMOM, OOpaTHOM,

JIOTIOTHUTEIBEHOM U MO (PUITMPOBAHHOM KOJJaX CO 3HAKOBBIM U 06€3 3HAKOBOTO pa3psiia

B ToM uncie, npakTHYeCKUX 3aHATHI 4

IIpakTuyeckoe 3ansitue Ne 1. KogupoBanue 1enbix, IpOOHBIX U CMEIIAHHBIX YHCEI B Pa3InYHbIX

CHCTEMAX CUHCIICHUSI.

IIpakTuyeckoe 3ansaTue Ne 2.KoaupoBaHHe NONOKUTEIBHBIX U OTPULATEIbHBIX IBOMYHBIX YU CEII B

MPSIMOM, OOPAaTHOM, TOTIOTHUTEIPHOM U MOAU(UIIMPOBAHHOM KOJIaX CO 3HAKOBBIM U 0€3 3HAKOBOTO

paspsaa»

CamocrosiTesbHast pabora 2

[TonroTroBka K mpakruueckum 3aHsaTusim Nel, 2
Tema 1.2. Copep:kanue y4e0HOro Mmatepuajia 5 OK1, OK2,
ApupMeTnuecKue OcoOGeHHOCTH BBITIONHEHHS apHU(METUUECKUX OTIEPAIIUii ¢ MHOTOPA3PSIHBIMU IBOUYHBIMH [IK1.1.
onepanmu ¢ KOJIMPOBAHHBIMU YHCJIaMU (CTI0KEHU e, BHIYUTAHUE, YMHOXKEHUE U JIEJICHUE) CO 3HAKOBBIM U 0e3
KO/JAMPOBAHHBIMH 3HAKOBOTO pa3psja.
YyHCJIaMHU [paBuna u MOCIENOBATEIFHOCTD BRIMIOTHEHHS apH(METUUECKUX OTIepaIiii ¢ KOJUPOBAHHBIMHU

JBOMYHBIMU YK CIIaMH ¢ (MKCUPOBAHHOM U TJIaBaIOIIEH 3amlsAToN B IPSIMOM, OOpaTHOM,

JOMOJHUTEIIEHOM U MO (DUIIMPOBAHHOM KOJIE CO 3HAKOBBIM M 0€3 3HaKOBOTO paspsiaa. CloxeHue u

BBIYUTAHUE KOJIMPOBAHHBIX JBOMYHO-/IECATUYHBIX YU CEN CO 3HAKOBBIM U 0€3 3HAKOBOI'O paspsija

B ToM uncie, npakTHYeCKUX 3aHATHI 2




IIpakTnueckoe 3ansaTHe Ne 3. BeinongHeHne apuMETHUECKUX ONEpaliuii ¢ MHOTOPa3psITHBIMU
JBOMYHBIMU KOJMPOBAHHBIMU YHCIIAMU CO 3HAKOBBIM U 0€3 3HAKOBOIO pazpsiia.

CamocrosiTessbHast pabora

[ToaroroBka K mpakTu4eckuM 3aHsTasM Nel, 2

Paznean 2. Jlormyeckue 0CHOBBI HM (] POBOIi CXeMOTEe XHUKHU

16

Tema 2.1.
DO yYHKUMOHAJIbHASA
JIOTUKH

Copep:xkanue y4e0OHOro MmaTepuajia

du3nyeckoe NpeCcTaBICHHE IOTHYECKUX 3HAUCHUH JBOMYHBIX YU CEIT JIEKTPUYECKMMH CUTHATAMHU.
[oHsiTre 0 KOMOMHAITMOHHOM cxeMe U U(PPOBOM aBTOMAaTe. byneBsl (epeKTroYaTeIbHbIC)
(GYHKIIMH, UX KOJIMYECTBO M CIIOCOOBI 331aHNUs, CYIIECTBEHHbBIE U ((UKTUBHBIC TIEPEMEHHEIE.
Crioco0bl peICTaBIICHU S TOTUYECKUX MepeKIouaTeIbHbIX (DyHKIIUIH: BbICKa3bIBaHUE (CIOBECHOE U
MMCbMEHHOE), TabIr4HOoe (TOHSTHE O TabIUIIaX UCTHHHOCTH ) U aHAJTMTHYECKas 3aITUCh (3aIHCh
dopmyroit). DiemenTapHbie (ocHOBHBIC, OazucHbie GyHkiuu 1, JIN, HE) u xomOnHarnmonusie
(yHuBepcanpHble, 0a30BbI€) JOrHYecKue (PyHKIHUHU OJHOMU U JBYX MEPEMEHHBIX, X (DyHKIIMOHAIbHAS
3aIlliCh Yepe3 IM3bIOHKINIO, KOHBIOHKIMIO U HHBepcuto. [loHsTue BbickasbiBaHus. Oniepanu
MMIUIMKAL MY, SKBUBAJIEHTHOCTH U CyMMBI 110 MOJYIIIO 2, X CBOWCTBA.

Tabau1pl MCTUHHOCTH JUI1 OCHOBHBIX (023U CHBIX) U YHUBEPCATIBHBIX (0a30BBIX) JTOTUUECKUX
GbyHkuii. PeneliHO-KOHTAaKTHBIN aHAJIOT JIEMEHTAPHBIX ¥ KOMOMHAIM OHHBIX JIOTUYECKUX (PYHKIIHA.

B ToM uncie, npaKkTHYe CKUX 3aHATHI

IIpakTHyeckoe 3ansitue Ne 4. @opMmbl mpeaCTaBICHUS QYHKIUN aireOpbl JJOTUKU U UX
MHUHUMHU3AIUS.

CamocTosiTeibHas paboTa

M3yquTh CaMOCTOSITEIIBHO TEMY, COCTaBUTh KOHCIIEKT. MUHUMH3AIIHS JIOTUICCKUX (DyHKITHH.
[IpuMeHeHMEe 3aKOHOB, TOXAECTB M IIPABHJI IreOpbl JOTUKU JJIS 3alIUCH U TPeoOpa3oBaHMs
MepeKTroYaTeNIbHBIX (QyHKIUN. YcnoBHOE rpaduyeckoe obo3nadenue (YI'O) ocHOBHBIX (0a3MCHBIX)
Y YHUBEPCAIBbHBIX (0a30BBIX) JIOTHYCCKUX AIEMEHTOB IS pEaIM3alliH JICMEHTAPHBIX U
KOMOMHAIIMOHHBIX (DyHKITN I

OK1, OK2,
IIK1.1, IIK
1.2.

Tema 2.2. OcHOBBI
CHHTEe3a U} POBBIX
JIOTHYe CKUX
YCTPOIiCTB

Conepxanue yueOHOro MaTe puaJia

AJITOpUTM Tepexo/ia OT BHICKa3bIBAHMS K TAOMUYHON U (PyHKIIMOHAIBHOW aHATMTHYECKOU opme
3alliCH NepeKToYaTeabHbIX QyHKIUH. OCHOBBI aHATUTHYECKOTO0 U rpaduyeckoro (kaptel Kapno)
cnoco00B MUHUMU3AIUHU QyHKINHA. MeTouKa nepexoqa OT HOPMaJIbHOM K COBEPILICHHBIM (popMam
3aIMCH MTEPEKITIYATeNbHBIX (DYHKIIMN TPU aHATUTHYECKOM U TpauieckoM CIocodax.

OcCHOBBI CHHTE3a M aHAJIN3a KOMOMHAIMOHHBIX JIOTHYECKMX CXeM. AJITOPUTM Iepexoja oT
BBICKa3bIBaHUA K TAOIMYHOMN U (DyHKIIMOHAJIBHON aHATMTHYECKON (popMe 3aluCcH MepeKIouaTeTbHbIX
¢bynkuuii. Cnennansasie pasnoxkenus [10. He momHocThio onpenenennslie (yactubie) [1D.
[Toctpoenune GpyHKIIMOHAIBHON CXEMBI JIOTHYECKOTO YCTPOMCTBA METO/IOM cuHTe3a. CHHTE3 He

OKl1, OK2,
[IK1.1. IIK
1.2




MOJTHOCTRIO 33JaHHBIX Jornueckux (yHkuuii. [loHsTHE 0 3ampPENICHHBIX U HEOMPEIeICHHBIX Habopax
apryMEHTOB AJIEMEHTapHBIX PyHKIIUI. AHAIU3 QPYHKIIMOHAIBHBIX CXEM JIOTHYECKUX YCTPOUCTB.
HexoTopsie 0cOOEHHOCTH MMOCTPOCHUSI CXEM JIOTUUECKUX YCTpOICTB. TexHuueckas peanu3amus —
MOCTPOCHUE JTOTUUECKUX CXEM IO MepeKTrovaTeTbHbIM QyHKIHSIAM. OCOOCHHOCTH MOCTPOSHUS
JIOTUYECKUX YCTPOWCTB

B TOoM yncie, NPAKTHYECKUX 3aHATHH

IIpakTnyeckoe 3ansaTue Ne 5. [ToctpoeHne cxeM IU(PPOBBIX JOTHYECKUX YCTPOUCTB METOAOM
CHHTE3A.

CamocrosiTeibHas padoTa

IloaroroBka K mpakTu4eckoMy 3aHATHIO Ne3

Tema 2.3. llIn¢gpoBbie
HHTerpajibHbIe
MHKPOCXeMbI

Copep:kanue y4eOHOro Mmatepuajia

O6ume cBeneHus o uuppoBbIx HHTErpabHbIX MUKpocxeMax (LIUMC) u obGnacte UX NpuMeHEHHUs..
Ocuosubie cepuun LIMMC s moctpoeHus jornueckux ycrpoiicts. Knaccudukamus cepuit [IUMC
10 (pyHKIMOHAIBHOMY Ha3HAYEHHIO, PU3NYECKOMY MPUHIHITY paOOTHI aKTUBHBIX 3JIEMEHTOB
(CXeMOTEXHHUUYECKOE PELICHUE), FTEKTPUUECKUM M 3KCIUTyaTallMOHHBIM IIapaMeTpaMm, BBIIOIHIEMbIM
¢bynkuusaM, kiaccam (tunam). Homenkinatypa u cepuu Hu(poBbIX HHTETPATBHBIX MHKPOCXEM.
KoncTtpykruBHOE 0opMIICHIE HHTETPATBHBIX MUKpocxeM. Crucrema nu@poOyKBeHHOTO
0003HaueHus cepuit TUPPOBBIX UHTErPATBHBIX MUKpOocxeM. OcHoBHBIE TapameTpbl [IUMC.
CpasautenbHble napamerpsl HUMC ¢ pa3nnuHbIMU BUAAMU CXEMOTEXHUYECKUX PELICHUM.

OO0mas xapakrepuCcTHKa MOCIEI0BATENbHBIX U KOMOMHAIIMOHHBIX HU(PPOBBIX JIOTHYECKUX YCTPOUCTB
Ha ocHoBe [IUMC. ®@yHKUMOHaNbHbBIE CXeMBI U YCIOBHbIE rpaduyeckue ob6oznauenus LIMMC B
3aBUCHUMOCTH OT (pyHKUIHOHAIBHOTO HazHadeHus. OcobenHocty BrmtoueHus LIMMC B
(GYHKIIMOHAJIBHBIX CXEMaX JIOTMUYECKUX YCTPOICTB

OK1, OK2,
[IK1.1.

Pasznea 3. [lociienoBareibHOCTHBIE UG pOBBIE YCTPOiCTBA — IHU() POBbIE ABTOMATHI

18

Tema 3.1 Lln¢p poBbie
TPUITEPHbIE CXeMBbI

Copnep:kanue y4eOHOro MaTepuaJia

OO6ume cBeneHus 0 TPUITEPE KAk MpocTeiiiieM KoHeuHOM 1udpoBoM aBToMaTe. HazHauenue
TPUITEPOB U UX IPUMEHEHHUE B allllapaType >KeJIE3HOI0P0KHON aBTOMAaTUKU U TeIeMeXaHUKU. TUIbl
Tpurrepos. Kiaccudukaius TpUrrepos 1o crnoco0y 3alucH ¥ ynpaBieHHus! HHGOpMaIuei,
OpraHu3aluy Jornyeckux cBsszedl. Haznauenne u 0003HaueHNE BXOJOB U BBIXOJIOB TPUITEPOB.
MeTtonuka onpeaeneHus COCTOSHUS TPUTTEpOB. OCHOBHBIE MAPAMETPHI.

[locTpoenue TpUITEPOB Ha OCHOBE JIOTUUECKUX AJIEMEHTOB UHTETPAIbHOW CXEMOTEXHUKA METOIO0M
cuHTe3a. OCHOBHBIE IOHATHS O CTATUYECKOM M TMHAMUUYECKOM YIpaBjieHUU TpurrepoM. [IpuHnun
(GyHKIIMOHHPOBAHUS aCHHXPOHHOTO RS-TpurTrepa (OncrabuibHas sueiika maMsITH) Ha OCHOBE
snorudeckux 3yeMeHToB V-HE u NJIM-HE B nHTEerpajibHO CXeMOTEXHUKE C MPSMBIMU MHBEPCHBIMU

OK1, OK2,
MK1.1. TIK
1.2




Bxojamu. [locTpoenne GyHKIIMOHATBHON CXeMbI U MpoLecc (PyHKIMOHUPOBAHMS OTHOCTYIIEHYATOTO
u aByxcrynendaToro RS-tpurrepa. Oco6eHHOCTH OCTpOoeHHS B pabOThl PYHKIIMOHAIBHBIX CXEM
CUETHBIX TPUITEpOB. [locTpoeHne GPyHKIMOHANBHBIX CXeM W NPUHIUI paboThl TpUrrepoB T-THna, D-
tuna. Ilocrpoenue ynusepcanpsHoro JK-tpurrepa Ha ocHoBe RS-Tpurrepa ¢ ycrpaHeHHEM COCTOSHUS
HEOIPE/ICIIEHHOCTH. Y CIIOBUS IOCTPOEHUS M pabOThl CHHXPOHHBIX TpUITEpOB. Tabnuia nepexo10s
Tpurrepa (Tabiuia UCTUHHOCTH ) U 3aKOH (PyHKIIMOHUPOBAHUS TPUITEpa (XapaKTepUCTHUECKOe
YpaBHEHHE TPUITEPA).

Hexotopbie 0coOeHHOCTH (DyHKIIMOHAIBHBIX CXEM TPUITEPOB: paclipeHrne HH(OOPMaIMOHHBIX
Bx0710B 1o U (MJIN), co3nanue BX0JI0B aCHHXPOHHOI ycTaHOBKH (cOpoca) B HyneBoe (0) miun
enuHUYHOE (1) COCTOSIHME TPUTTEPOB U UX OJOKMPOBKA, CO3JAHHE JOMOHUTEINBHBIX BXOI0B
paspemerus. [loctpoenne u paboTa cxem B3auMHOTO IipeodpazoBanus Tpurrepos: RS—T; D —T;
RST— D; RST— JK; JK — RS; JK— T; JK—D. YcnoBHoe rpaguueckoe 0003HaU€HHUE TPUTTEPOB

B Tom uncie, 1a00paTOPHBIX PadoT

JlaGopaTopnasi pa6ora Ne 1. MccienoBanue paboThl HHTETPAIbHBIX TPUITEPOB Ha JIOTHUECKUX
IEMEHTAX)

CamocrosiTesbHast pabora

IlogroroBka k nabopatopHomy 3aHsTHIO Nel

Tema 3.2. llnud posbie
CYeTYHKHU HUMITYJIbCOB

Copepkanue y4e0HOro Mmatepuajia

OOume cBeneHUs 0 cueTunKax. HazHaueHHne U TUITHI CYETYNKOB U MIEPECUYCTHBIX YCTPOUCTB.
Knaccudukanus u mapameTpsl cueTunkoB. [IpuHITUT PyHKIIMOHUPOBAHUS CUETYHKOB.
MaxkcumanbHbIi (M30BITOYHBIN ) U dPPeKTUBHBINA KOIDDUIIMEHTHI cueTa cueTunka. [lepenonnenue
CUETYMKA

[TpuHIUTIBI TOCTPOEHUS U paOOThI CUSTUUKOB HA CIOXKEHUE U BBIYUTAHUE C [TOCIIEIOBATENLHBIM,
napajuiebHbIM, CKBO3HBIM H TPYIIIIOBBIM IepeHocoM. Tabnuiia mepexo10B CYETYUKOB (Tabiauia
WCTUHHOCTH, Ta0JIMIa COCTOSIHUM ) ¥ 3aKOH (PYHKITMOHUPOBAHUS CUETUHKA (XapaKTEPHUCTUIECKOE
ypaBHeHHe). Pa3psanHOCTh U KOOPPUIIUEHT NepecyeTa CYeTYMKOB, BECOBOE COOTHOIICHHUE PA3PSIOB.
BBoj 1 BBIBO MHGOpMAITUK B CYETUYUKAX (TTOCIIECIOBATEIBHBIN U MapauienbHbli ). CHHXPOHHBIE U
aCHHXpOHHBIE cUeTYNKU. CUETUYNK C U3MEHSIEMbIM HallpaBJeHHEM cueTa (PEeBEPCUBHBIN CUETUHK).
CamoocraHnaBiuBaronmiics cUeTYnK. JekaaHbIil IBOMYHO-IeCATHUHBIN cueTduk. [locTpoenue u
MPUHIHT PabOTHI CYSTYUKOB C IIEpeMEHHBIM Kod(pduiinenTom nepecuera. KoabIieBbie CHeTINKH.
[TocTpoeHre CyMMHUPYIOIIETO JTBOMYHOTO CUETUYUKA METOAOM cCUHTe3a. BapuanTsl rpaduueckoro
n300pakeHs (PYHKIMOHAIBHBIX CXEM CUETYUKOB (BEPTHKAJIBHOE M TOPU3OHTAIBHOE). Y CIOBHOE
rpadudeckoe o003HaUeHHE CUETUYNKOB. KackaHoe coelMHEHNE CUETYMKOB (MHOTOPA3psITHBIC
cueTyrku ). CXeMBbI ISNUTENS YaCTOThI UMITYJIBCHOM MOCIEA0BATEIbHOCTH Ha OCHOBE IBOMYHBIX
CUETUMKOB (Ha3HAUYEHUeE, IPUHIINI TOCTPOCHHS 1 paboTa ACTUTENCH ¢ pa3IMiHbIMH
k0d(hUITMEHTAMU JTSTICHU )

OKl1, OK2,
[K1.1. IIK
1.2




B Tom uncie, 1abopaTopHbIX padoT

JlabopaTopnasi pa6ora Ne 2. MccnenoBanue QyHKIIMOHATBHBIX CXEM CUETYHKOB.

CamocTosiTebHast paboTa

[loaroroBka k nabopaTopHOMY 3aHATHIO Ne2

Tema 3.3. Perucrpsl

Copep:xanue y4eOHOIo MmaTepuaJia

Oo6ume cBenenus o peructpax. Haznauenue u Tunsl peructpoB. Kiaccudukamnus perucTpos.
[TprHIMT TOCTPOEHUS M paOOTHI MOCIIEI0BATENBHBIX, TAPAJUICIBHBIX, TOCIEI0BATEILHO-
napajuleNbHbIX U MapaJuIeIbHO-I0CIeI0BATEIbHBIX PETUCTPOB P BBOJIE U BHIBOJIC MH(OpMAIUU.
Oco6ennocTr napadasHoro mapaiensHoro peructpa. KombleBbie perucTpbl, UX Ha3HAYCHUE,
0COOEHHOCTH MTOCTPOEHUS U AMHAMUKA pabOThl. PerncTpsl ¢ BBICOKMM UMIIEIaHCOM, TPUMEHEHUE UX
B BBIYHMCIUTENLHBIX KOMILJIEKCAaX. PeBEpCUBHBIN pETHCTpP, Ha3HAYCHHE, TPUHIUII TOCTPOCHUS U
ocoOeHHOCTH TpUMeHeHH . CIIBUTAIOIME PETHCTPHI C LEMsIMU IprueMa JBONYHON HH(OPMALINH B
MOCJIEI0OBATEIbHOM KOJI€ U BbIJIa4l — B MapajUIeIbHOM Kojie U Ha000poT. CBUTaIONMeE PETHCTPHI
Kak TIpeoOpasoBareiu KoJoB. bydepHbie perucTpsl.

BapuanTsl rpaduueckoro n3o0paxkeHus: QyHKIMOHAIBHBIX CXEM PETUCTPOB (BEPTUKAIBHOE U
TOPU30HTAIIbHOE). Y CI0BHOE rpaduyeckoe 0003HAYCHHE PETUCTPOB. Peann3anus cxeM perucTpoB Ha
TPUITEPAX PA3TUYHBIX TUIIOB

B Tom uncie, 1a6opaTopHbIX padoT

Jlabopatopnas padora Ne 3. VccnenoBanue QyHKIIMOHAIBHBIX CXEM PETUCTPOB)

OK1, OK2,
[K1.1. IIK
1.2

CamocrosiTesbHasi pabora

[TonroroBka k mabopaTopHoMy 3aHSTHIO Ne3

Paznen 4. Komonnanmo

HHble M} PoBbIE yCTPOHCTBA

21

Tema 4.1.
IIu¢gpaTopsl u
neumd paTopbl

Copep:xanue y4eOHOIo MmaTepuaJia

Hasznauenne mmdpaTopoB u nemm@paTropoB Kak 3JIEMEHTOB TPEOOPa30BaAHUS UM CIIOBOM
nHpopmaruu. [IpuHITUT TOCcTpoeHus U paboThl M paTopoB | AcmmpaTopoB. Tabmuima
HMCTUHHOCTH Tpoliecca PyHKIIMOHUPOBaHUA I dpaTropa u nenmdparopa. Marpudasie, THHEHHbBIC U

JIBOMYHBIN ¥ ABOUYHO-AECATUYHBIN. MHOTOCTyIeHUaThIe AeMPpaTopsl. Y CIOBHOE rpaduieckoe
o0o3Ha4YeHne N (paTopoB U AU ppaTopoB. AHAIN3 CXeM MM (PATOpoB U Aenm(paTopoB B
6asucax WIN, N-HE, WIN-HE

npsMoyrosibHbIe Jenmdparopsl. EMkocTs nmdparopos u genm@patopon. dopmaThl BXOJAHOTO KOJA:

B Tom uncie, 1abopaTopHbIX padoT

JlabopaTopnasi padora Ne 4. ccnenoBanue QyHKIIMOHATBHBIX CXeM MM (PATOPOB U
nenmQpaTopoB»

CamocrosiTeibHas paboTa

ITogroroBka k 1abopatopHoMy 3aHsATHIO Nod

OKl1, OK2,
[K1.1. IIK
1.2
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Tema 4.2.
IIpeoOpa3zoBartenu
KOJI0OB

Copep:kanue y4eOHOro MmaTepuaJjia

Haznauenue npeoOpazoBateneit koaoB. [IpuHIIMT MOCTpOCHUS U pabOTHI MPeoOpa3oBaTEIs
JIBOMYHOTO MO3UIIMOHHOTO YK CJa B CHIEI[MaIbHbIE TBONYHBIE MAIMHHBIEC KOJIBI U MAMHHBIX KOJOB
OJTHOTO BHUJA B IPYroi, TpeoOpazoBaTelIsi ABOMIHO-ACCATHIHOTO KOJIa B JIBOMYHO-ICCATHIHBINA KOJT
JPYroro BUJa, mpeoOpa3oBaTess KOJOB s U (PPOBOM KoaupoBKU. OCOOEHHOCTH TOCTPOSHUS CXEM
IIPH TIepexo/ie U3 KOJAOB OJJHOW CHCTEMbI CUMCIICHUA B Ipyryto. Tabiuiia uCTUHHOCTH Ipoliecca
(GyHKIIMOHHPOBAHUS MPeoOpazoBaTeNs KOJOB.

VYcnoBHoe rpaduueckoe 0003HaYEHUE MPeoOpa3oBaTesiei KoI0B. AHAIN3 CXeM MpeoOpa3oBaTee
konoB B Oasucax WIN, U-HE, NJIN-HE

B TOoM yKcie, NpaKTHYeCKUX 3aHATHIH

IIpakTuyeckoe 3ansitue Ne 6. Jlornueckoe MpOEKTUPOBAHNE CYETHBIX CXEM.

OK1, OK2,
[K1.1. TIK
1.2

Tema 4.3.
MyJabTHILNIEKCOPBI U
AeMYJIbTHILIE KCOPbI

Conep:kaHue yueOHOro MaTepuaJia

Ha3naueHne MyJabTUILIEKCOPOB M AEMYIBTUILIEKCOPOB KaK 3JIEMEHTOB YCTPOWCTB MEpefauu u
npuemMa uHgopmanu. MynpTHIIIIEKCOPBI KaK K (POBbIE MHOTOMO3UIIMOHHBIE TEPEKITI0YaTENH -
KOMMYTaTOphbI. JleMyJIbTUIIIEKCOPBI KaK CEJIEKTOPbI-pacpeeIuTeNN BXOJHOTO CUTHAIA,
paclpUTENN KaHAJIOB.

[Mpunnun noctpoeHus U GyHKIHOHUPOBAHUS MYJIBTUILIIEKCOPOB U JIEMYIIBTUILIIEKCOPOB.
Oco0GeHHOCTH UCTIOIB30BAHMS MYJIBTUIIIIEKCOPOB VIS Mepeiaud HHPOPMALMK U3 MHOTUX KaHAJIOB B
OJIMH B TIOCJIEZIOBATEIBLHOM KOJI€ ¥ TPe0Opa30BaHUsl MapalIeIbHOTO KOAA B MOCIIEI0BATEIbHbI.
MynbTUIIIEKCOPHOE U AEMYIBTUILIEKCOPHOE NepeBo. Tabnuiia HCTUHHOCTH Ipoliecca
(GyHKIIMOHMPOBAHUS MYJIBTUIIIIEKCOPOB U JEMYJIBTUIIIIEKCOPOB. [IpuMeHeHEe MyIbTUIIIIEKCOPOB U
NeMYJIbTUILIEKCOPOB KaK KOMMYTaTopoB KaHasloB. [loHsiTHE 0 cenekropax-MyabTUILIEKCOpaX.
YcnoBHoe rpaduueckoe 0003HaUECHUE MYIIBTU-TIIIEKCOPOB U JEMYIBTHIIIICKCOPOB

B ToM uncie, 1adopaTopHbiX padoT

JlabopaTtopnasi padora Ne 5. VccinenoBanue QyHKIMOHAIBHBIX CXeM MYJIBTHILIEKCOPOB U
JEMYJIbTUIIIEKCOPOB.

CamocrosiTesibHas padboTa

IToaroroBka k jaboparopHoMy 3aHATHIO Nel

OK1, OK2,
MK 1.1. TIK
1.2

Conepxanue yueOHOro MaTe puaJia
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Tema 4.4. Hasznauenwne u knaccudukanus KOMOMHAITMOHHBIX CymMMaTopoB. [locTpoeHne MeTo oM CUHTE3a U OK1, OK2,
KomOunanmnonnbie yCIIOBUS (PYHKIMOHUPOBAHUSI OTHOPA3PSIHOTO KOMOMHAIIMOHHOTO MoTycymmaropa. Tabmuima [K1.1. TIK
JABOMYHbIE HMCTUHHOCTH Ipoliecca PyHKIIMOHUPOBaHU KOMOMHAIIMOHHOTO cyMMaTopa. [loctpoenue u padora 1.2
CyMMAaTOpbI MOJIHOTO OJTHOPA3PSAHOr0 KOMOMHAIIMOHHOTO CyMMAaTopa.
MHoropa3zpsiiHble CyMMaTOpbl MOCIEA0BATEIBHOIO U MapauIeIbHOTO ASHCTBUS C 3alIOMUHAHUEM
IIEPEHOCA, IIOCIIEN0BATEIBHBIM CKBO3HBIM IIEPEHOCOM, MTAPAJIIIENIBHBIM U IPYIIIOBBIM IIEPEH OCOM.
Crioco0bl MOBBIIIEHUST OBICTPOACHCTBUS TApAJUIETBHBIX CyMMaTOpoB. HakarumBaronme 1BOMYHbBIC
cymmaropsl. Jlecsatuunbie cymmaTopbl. KackagHoe coelMHEHNE CyMMaTOPOB. Y CIIOBHOE
rpaduueckoe 0603HaUEHUE CYMMATOPOB. AHaIN3 PYHKIMOHAIBHBIX CXeM CyMMaTOPOB
B Tom uncie, 1a00paTOPHBIX PadoT
JlaGopaTopnas padora Ne 6. ViccinenoBanue (pyHKIMOHAIBHBIX CXEM CyMMaTOpPOB.
Tema 4.5. llmpposbie | Conepxanue yueOHOro MmaTepraJia
KOMIIAPATOPBI Hasznauenue u knaccudukanus nupoBbIX KOMIIApaTOPOB — CXeM cpaBHEHUS. OCHOBHbBIE ONIEpALIMT
MOPA3PSTHOTO CPABHEHMS IBYX CPAaBHUBAEMBIX JBOUYHBIX YHCET HA OCHOBE aIreOpbl JOTUKH.
[IpuHIUIIBI paBEHCTBA U HEPABEHCTBA IBOMYHBIX uncen. [IpuHIun nocTpoeHus u nmpoiecc OK1. OK?
(GyHKIMOHUPOBAHUS OJHOPa3psIHOr0 KoMmaparopa. [loctpoenue u pabora MHOTOpa3psgHOTO K1 ’1 HK’
komraparopa. Tabnuma ucTHHHOCTH (yHKITMOHUPOBaHUS Kommaparopa. CriocoObl HaparMBaHU 19 o
paspsiiHOCTH KoMnapaTtopoB. KackagHble cxeMbl KOMIIapaTopoB. Y CIOBHOE Tpaduueckoe '
0003HaUYeHHE KOMIIapaTOpOB
Paznen S. Hudg poBbie 3anoMuHaOnme ycTpoucTBa
Tema S.1. Conep:xanne y4eOHOro MmaTepuaJia OKl1, OK2,
Kunaccudpuxauust u OOmias XapakTepuCcTHKa ¥ Ha3HaYeHHe [U(POBBIX 3aIOMHHAIONMX yeTpoicTB. Kitaccudukarus u TIK1.1.
napaMeTpbl nmapaMeTpbl HU(POBBIX 3aIIOMUHAIOIIMX YCTPOHCTB MO (M3UYECKUM MPUHITUTIAM PabOTHhI, IO
3aIOMHMHAIOIIMX TEXHOJIOTUH U3TOTOBJICHUS, CIOCOOY M300pakeHUs Ynce, Croco0y 3aroMiuHaHus HHGOpMaIiH, 110
YCTPOiicTB KpaTHOCTH CUMTHIBaHMS. MeTo bl pasMeleHus: nHbopMaruu (aapecHas u 6e3anpecHas). Mepapxus

(ctpykrypa) 3anmomunaronmx ycrpoicts (O3VY, 113V, TII3V). OcHOBHbIE XapaKTEPUCTUKU
3alIOMUHAONIMX YCTPOMCTB: EMKOCTh, OBICTPOJICHCTBUE, HAZC)KHOCTh U SKOHOMUYHOCTE. [ToHSATHE O
CBepxomnepaTuBHOM 3aroMuHaroneM ycrpoiictee (CO3Y). Opranu3zanus 6e3aapecHon u
BUPTYaIbHOU MaMATH (Mara3uHHasi, CTEKOBasi, aCCOLIMATUBHAS, HETIOCPEICTBEHHAS U MPSIMO
aJipecariim)

Copep:xanue y4eOHOIo MmaTepuaJia
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Tema 5.2. Hasnauenue, npuHIUII TOCTPOCHUS U PEKUMBI pabOTHI OllepaTHBHO-3aIIOMUHAIOIIETO YCTPOWCTBA OK1, OK2,
OneparuBHbIE (O3Y) — 3anuck, XxpaHeHue 1 uTeHue nHpopmanuu B anemerTax namstu O3Y. Opranuzanus [K1.1. TIK
3alIOMHMHAIOIMe namaty B O3Y. [locTpoeHne cXeM 3allOMHUHAIOIMX JIEMEHTOB JUHAMUYECKUX U cTaTndeckux O3Y. 1.2
YCTpoOiicTBA Crtpykrypa marpuil Hakonureneit uadopmaruu O3Y. CxeMbl orepaTUBHBIX 3aITOMUHAIOMIMX

ycrporicTB Ha ocHOBe TTJI-ctpykrypel 1 M/III-CTpyKTYypbl € OJTHOKOOPAMHATHOMN U

IBYXKOOpAMHATHOW BbIOOpKOi. Ctatnueckue O3V (peructpoBbie, MaTpUuHble, (paiiIoBbIE,

nopazpsaabie, 6aliToBeie). uHamudeckue O3Y. Cxemorexanka O3Y Ha 0TEYECTBEHHBIX

MHKpOcXeMax. YcJI0BHOe rpaduyeckoe 0003Haue€HUE OlepaTHBHO-3aIIOMUHAIOIIETO YCTPOHCTBA
Tema 5.3. Copep:kanue y4eOHOro Mmatepuajia 1 OK1, OK2,
IlocTosiHHbIE Hasnauenue u kiaccuukanus MOCTOSHHBIX 3anmoMuHaonmx yerpoicts (I13Y). DnemenTtHas 6a3a u IIK1.1. IIK
3alIOMHUHAIOLIME OpraHu3alys MOCTOSHHBIX 3aIOMUHAIONMX YCTPOUCTB. [locTOSHHBIE 3aOMHUHAIONME YCTPOCTBa 1.2
yCTpoMcTBA MacoOYHOI'0 THIIA U IpOorpaMMupyemble nojib3oBateneM. [locrpoenne [13Y pasnuyHbIX BUAOB.

[Ipunnun nporpammupoBanus nojes3zoBatesieM 113V (3nmekrpruueckuM CUTHAIOM U MaCKUPOBaHUEM).

Oco0GeHHOCTH TOCTPOEHU S IEPENPOrPAMMHUPYEMBIX ITOCTOSHHBIX 3alIOMUHAIOLMX YCTPOUCTB

(TIT13Y). Cxema III13Y ¢ MHOTOKpaTHBIM 3JIEKTpUUECKUM TiepenporpammupoBanuem. I3V ¢

yABTPa(UOIETOBBIM CTUPAHUEM U 3JIEKTPUUECKON 3allUChi0. Y CI0BHOE Ipaduueckoe 0003HaUeHHE

MOCTOSIHHBIX 3aIIOMUHAIONIMX YCTPOHCTB
Paznen 6. Anajsioro-umgposbie u K¢ po-aHATOrOBbIE MPpeodpazoBaTe i MHG opMaIuu 10
Tema 6.1. Lind po- Copep:xanue y4eOHOIo MmaTepuaJia 6 OKl1, OK2,
AHAJIOTOBbIE Hasnauenue u OCHOBHBIE ITapaMeTphl U (Dpo-aHAIOrOBBIX peodpasoBareneii (LIAIT). Merobt IIK1.1. IIK
npeodpa3oBarTeiu peoOpa3oBaHus KOJa B aHAIOTOBBIN CUTHAI. OCHOBHBIEC CXeMHBIE PEIICHUS TTOCTPOSHUS ITU(pPO- 1.2
(IAID) xoma B aHaJOroBhIX NpeobdpaszoBareneii: LIAIl ¢ mpenn3noHHBIME PE3UCTOPHBIMU MAaTPULIAMU U
HanpsixKeHUe oesmatpuynbie. [loctpoerne u mpuHIuI padoTsl cxembl LIAIT ¢ mpenn3noHHBIMU PE3NCTOPHBIMH

marpunamu (LJAII ¢ BecoBbIMM IBOMYHO-B3BELICHHBIMU COMPOTUBIICHUSIMH ) U HA OCHOBE MAaTPHIIbI

R-2R ¢ cymmupoBanuem TokoB. CXeMOTEXHHYECKHE MPUHIMITH U (PO-aHATOTOBBIX

npeoOpa3oBareseil 1 uX MOCTPOEHUE Ha AJIEKTPOHHBIX KII0YaxX. YCIIOBHOE rpaduueckoe

o003Ha4yeHue 11 (po-aHaJIOrOBbIX TpeodpazoBarenen

B ToM uncie, 1adopaTopHbix padoT 2

JlaGopaTopnasi padora Ne 7. MccinenoBanue yHKIMOHAIBHBIX CXeM LM (PO-aHAIOTOBBIX

npeoOpazoBareseii»

CamocTosiTebHasi padoTa 2

IMoaroroBka k s1abopaTopHOMy 3aHATHIO N7
Tema 6.2. AnaJjioro- Conepxanue yueOHOro MaTe puaJia 4 OK1, OK2,
g poBbIe HasnaueHnue 1 OCHOBHBIE TapaMeTphl aHanoro-1upoBsix npeodpazoparenet (ALLIL). [punuun IIK1.1. IIK

a"asoro-1mugposoro nmpeodpazoBanus nHpopmanu. [loHsITHE O AMCKPETH3AIIMN, KBAHTOBAHUH U 1.2

13



npeodpa3oBareiu

(ALIIT) nugp opmanumn

KOJIMPOBAaHUHU HETIPEPHIBHBIX CUTHAJIOB. MeTObI peoOpa3oBaHMs aHAJIOTOBOIO CUTHANIA B KOJI.
[IpuHnun nocTpoeHus aHanoro-uudpoBeIX peoOpa3oBareseii CUTHAIOB IO METO/IaM CTYIEHYaTOro
U TI0CJIeI0BATEIBHOIO MPUOIUKEHUS OOPHOTO HAIPSDKEHUS M ¢ TapaJlIeIbHbIM Ipeo0pa3oBaHUEM.
[IpeobpazoBaTens yria moBopoTa B 1BOMYHBIN Ko [TocnenoBarensabie ALl ¢ enMHUYHBIM 1 C
JIBOWYHO-B3BEIICHHBIM MMPUOIMKEHHEM. Y CIIOBHOE Tpaduyeckoe 0003HaYCHNE aHATIOTO- T (DPOBBIX
npeoOpaszoBarenei

B ToM uncie, 1abopaTopHbIX padoT 2
JlabopaTtopnasi padora Ne 8. VccnenoBanue yHKIIMOHATBHBIX CXEM aHAJOTO-IU(POBHIE
npeoOpazoBareseii»
Paznen 7. Mukponponeccopbl 1 MUKPONIPOLIE CCOPHbIE YCTPOHMCTBA 5
Tema 7.1. O0ume Copep:xkanue yue0OHOro MmaTepuajia 1 OK1, OK2,
CBEICHUH 0 OcHoOBHBIE ONpPEETICHHS U TIOHATHUSI O MUKPOIIpOlleccopax Kak mpuMepax Hu(poBoro aBromara. TKT.1. TIK
MHKPONIpONEeCccopax M | HasyauyeHwue, KIacCU(UKALKS U THIIOBAs CTPYKTYpa MHKpoOIpoiieccopa. JIBa moaxona K moCTpOCHHUIO 12
MMKPONIPOUECCOPHBIX | 1poLieccOpOB: MPUHIIUIIBI CXeMHOM JIOTUKH U ITporpaMMupyeMoil oruki. CrocoObl opranu3aiuu
CHCTEMAaX YIPaBJICHUS BBIUUCIUTEIBHBIM IporieccoM. Kitaccugukanuss MUKpOIPOIIECCOPHBIX CPECTB.
[loxonenust MmukporpoieccopoB. O6aacTu NPUMEHEHHSI MUKPOIIPO1IecCOpOB U MUKpOoO BM.
Tema 7.2. Conep:kanue y4eOHOro MaTepuajia 1
Muxponpoueccopubie | OHOKpUCTAIBHBIE MHKPOTIPOIeccOpbl. CTPYKTypHAs cXeMa U apXUTEKTypHOE MOCTPOCHUE OKl1, OK2,
yCTpOMcTBA OJIHOKpHCTaIbHOIO MUKpomponeccopa. CocTraB, Ha3HaU€HHUE U TPUHIUIIBI B3aUMOCBSI3U OCHOBHBIX [K1.1. IIK
OJIOKOB B CTPYKTYPHOM CxeMe MHKpoIrporieccopa. HazHaueHrne OCHOBHBIX CHTHAJIOB U BBIBOJIOB. 1.2
BzanMopelicTBue ycTpOMCTB MUKPOIIPOLIECCOPA IIPH BBIITOJIHEHU U KOMaH 1 yripasieHus. Koman s
MuKporiporeccopa. OcoOeHHOCTH peain3alii KOMaH 1 iepeiaun yrnpasieHus.. Opranusanus naMsaTi
MHUKpPOIIPOIIeCCOPOB. MalllMHHBIE TaKThl U LIUKIIBI (BpeMEHHas quarpaMma IIUKIOB).
CamocrosiTesibHast paboTa 3
CaMoCTOSATENBHO U3YYUTh TEMY, HalucaTh KOHCIIEKT. O030p OHOKPHCTATBEHBIX OK1, OK2,
MHUKPOKOHTpoIIiepoB. MHpopmanus cocrosHus. 3amyck MUKponporeccopa. CocTosHUs 3aXBaTa, [IK1.1. IIK
npepsiBanus, octranoBa. [lonstue o nporpammuoM obecrieueHnu. Poib MUKpOIIpOIiecCOpHOit 1.2
TEXHUKU TPH CO3IaHUM CUCTEM 00paboTKu JaHHBIX. [lepcrekTuBbI pa3BUTHS U HCTIOIB30BAHUS
MHUKPOIIPOIIECCOPHBIX CPEJICTB
IIpomesxkyTouHasi aTTecTalusA — IK3aMeH B 3 ceMecTp 18
Bcero 102

Jl1 XapaKkTepuCTUKN YpOBHS OCBOCHUS YUeOHOTo Marepuasia UCHOJIB3YITCs Cleayrolye 0003HaueHus:
1. -03HaKOMUTENBHBIN (y3HABaHUE paHee H3YYEHHBIX OOBEKTOB, CBOMCTR);
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2. - penpOYKTUBHBIH (BBIITOJIHEHUE JESTEIbHOCTHU 110 00pa3Iy, HHCTPYKIIUU WIIH I10J] PYKOBOJICTBOM)
3.- MIPOAYKTUBHBIN (TJTAHUPOBAHUE U CAMOCTOSITEIIEHOE BBITIOJIHEHHUE JIEATEIbHOCTH, PEIICHHE TTPOOJIEMHBIX 3a/1a4)
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3. YCJOBHUS PEAJU3ALIAM TPOTPAMMBI YYEBHOM
JUCHUTLTAHBI

3.1 TpeOoBaHUSA K MUHMMAJBLHOMY MATEPHAJIbHO -TEXHUYECKOMY 00 e CcrieqeHHI0
YyebHas nucuuImmHa peanu3yercs B jabopatopun «L{udpoBas cxeMOTEXHUKAY.
OO6opynoBaHue yueOHOTO KaOUHETa:

Paboune mecTa o koanmuecTBy oOy4daromuxcs (CToJI, CTy);

O6opynoBaHHOE paboUdee MECTO MPEToaBaTeNs;

Meroauueckoe o0ecrieueHne JUCIUILINHBL;

Pa3zmarounslii MaTepuai AJis CTYJCHTOB I10 TUCIIUTUIHE,

Komrieke MeTonuecKux yKa3aHuil 1S CTyI€HTOB-3a0YHUKOB,;

Harnsigasie mocoowust.

IInakatsr;

CTEHJIBI NIl BBIMOJHEHUs JJabopatopHbiX padot: cteHn tuna DMUCOCHP.001 PO
(1068);

creng Turra OMOBHUCP.001 PO (1097); 17J1-03.

H3mepuTtenbHbIe TPUOOPHI:

OJTHOJTYYEBBIE 3JICKTPOHHBIC OCHMILIOTpadbl U MyJIbTUMETPHI,

['ereparop rapMOHUYECKHUX KOJICOAHMIA;

KoMITIeKT MOHTa)KHBIX HHCTPYMEHTOB (HA0OP OTBEPTOK, INIOCKOTYOIIBI, 00KOPE3HI,
NasUIbHUK C MIPUHATIEKHOCTSIMH JIJIsI TANKK, MTUHIETHI, U3MEPUTEIbHBIE IIYTIbI);

HAaOOpBI DJIEMEHTOB M OWIOJSPHBIE M TOJEBbIE TPAH3UCTOPBI, THUPUCTOPHI,
KOMIIOHEHTOB: TIOJIyIPOBOJIHUKOBBIX NPUOOPOB (AMUOJbI, OMNTOMAapbl, LU(PPOBBIE H
aHAJIOTOBbIE MUKPOCXEMBI), PE3UCTOPHI (MOCTOSIHHBIE U TMEPEMEHHbIE), KOHAEHCATOPhI
(mocTosiHHBIE UM TEpPEeMEHHbIE), MajoradapuTHBIE JPOCCENH, MaJjoradapHuTHbBIE
TpaHcPopMaTopbl (MMITYJIbCHBIE, COTJIAC YIOIIUE, TOBBIIIAIOIINE, TOHWKAIOIIUE) U JIP.

JIOKaJbHas CeTh ¢ BBIX010M B Internet;

JUIIEH3UOHHAs ornepanonHas cucteMa Windows 7

nuieH3noHHas nporpamma Microsoft Office2013;

JMIIEH3WOHHAsl aHTUBHPYCHas iporpamma Dr Web;

muiieH3uoHHas nporpamma FineReader 7.0

Texnuueckue cpencTa oOydeHus:

KOMITBIOTEPHI [0 KOJIMYECTBY 00YHarOIIMXCSI

nepudepuitHbie ycTpoiicTBa (CKaHep, IPUHTED);

MYJIbTUMEIUIHBIN ITPOEKTOP;

NepCOHAILHBIN KOMITbIOTEP, METAJUIOIIIIACTUKOBAS IOCKA.

Ilpn wu3ydyeHnMu IUCUMIVIMHBI B GopMaTe 3NICEKTPOHHOIO OOy4YeHHMsI C
ucnogb3zoBanneM 1OT: TlpenynuBepcapuym
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3.2. UndopmanmoHHOE 00 ecnieYeHHe peain3alum NPor paMMbl

Jist peanu3anuu mporpaMmmbl OMOIMOTeUHbIN (POH 00pa3oBaTeNIbHOM OpraHU3aln
MMEET TNeYaTHbIE W/WIM AJIEKTPOHHBbIE 00pa3oBaTeNbHble U MHPOPMALIMOHHBIE PECYPCHI,
UCIIOJIb3YEMbIE B 00pa30BaTEIbHOM MPOLIECCE.

IlepeyeHb pekOMeHyeMbIX Y4eOHBIX H31aAHUI, JOMOJHUTEJIbHOMN JIUTEPATYPbI
NutepHeT-pecypcoB, 0a3bl JAHHBIX OM0IMOTeYHOTO hoHIA:

3.2.1.0CHOBHBIC MCTOYHUKH:

OcHoBHas 1MTEpPAaTYpa
1. ®pono B.A. IludpoBas cxemorexnuka: Yacts 1.OcHOBBI 1HI(pPOBOI
CXeMOTeXHUKH: Yy4eOHUK: B 4 4. — M.: ®I'BY JITIO «Y4eOHO-METOAMYECKHUM LIEHTP IO

00pa3oBaHMUIO HA KENE3HOA0POKHOM TpaHcropte», 2020.- 292¢c. ISBN  978-5-907206-
18-2 — TekcT: anekTpoHHBIH // DekTpoHHO-0nbmmoTeuHas cuctema YMII XKJIT [caiir]—
URL.: http://lumczdt.ru/books/41/242200. — Pexum poctyma: Db «YMII XKXJT», mo
apoJIto

2. ®poisos B.A. Iudporas cxemorexauka. Yacts 2.1Ipencrapienne nadopManum B
U(POBBIX yCTPOUCTBaxX : yueOHUK: B 4 4. — M.: ®I'BY [AIIO «YuebHo-MeTOoAMUECKUN
IIEHTP TI0 00pa30BaHUIO HA JKEJIE3HOJO0POXXHOM TpaHctopTe», 2020. -400c. ISBN 978-5-
907206-19-9— TekcT: 2neKTpOHHBIHN // DneKkTpoHHO-0ubIMoTeuHast cuctema Y MII X T
[caitt].—URL: http://lumczdt.ru/books/41/242201/. — Pexxum noctyna: 3b « YML XK T»,
0 TIAp OJTO

3. ®ponor B.A. [Tudposas cxemorexuuka. Yacts 3. ApudMeTHIECKO - JOTHIECKHE
OCHOBBHITTU(POBON CXeMOTeXHUKH: yuyeOHuK: B 4 4. — M.: ®I'BY JIIIO «YuebHo
METOJMYECKUN LEHTp MO 00pPa30BaHUIO Ha >KEJIE3HOJIOPOKHOM TpaHcmoptey, 2020.-

600c. ISBN978-5-907206-20-5 — TekcT: »dNeKTpOHHBIH // DIEKTPOHHO-
oudmoTeunas cuctema YMLI XK/IT [caiit].—URL: http://Jumczdt.ru/books/41/242202. —
Pexxum noctyna: Ob « YML 2K T», no naposto

4, ®pomoB B.A. Iludposas cxemorexnmka. Yacts 4. Lludposbie ycTpoiicTBa
obpabdoTku uHbopmaruu: yaeOHuk: B 4 4. — M.: ®I'BY IO «YuebHO-MeTOAMUECKUI
IIEHTP TI0 00Pa30BAHUIO HA JKEIe3HO0POKHOM TpaHcmopTe», 2020. -516¢. ISBN 978-5-
907206-21-2 — TeKcT: 31eKTPOHHBIH // DNEKTpOHHO-0nbmmoTeuHast cuctema Y MI] XKIT
[caiit].—URL.: http://umczdt.ru/books/41/242204. — Pexum noctyna: Db « YMIL XK T»,
10 TIAP OJTFO

JJonosiHuTeIbHASA JIUTEPATYPA

1. bakmeesa 1O. B. CxemoTexHnka mudpoBbIX yCTpOUCTB: yauedHoe mocooue / 10. B.
bakmeeBa. — Cankt-IlerepOypr: 'VAIL 2020. — 113 c. — ISBN 978-5-8088-1542-1. —
Texct: onekrponHsld // Jlanb: osnekTpoHHO-OMONMMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/216512. — Pexum noctyna: DbC «JlaHb», o map oo
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2. MacnoB A.A. Ilpaktukym mo nudpoBoit cxemoTexHuke B mporpamme Electronics
Workbench 5.12 : npaktukym / A. A. MacnoB. — Mocksa: YMII K/IT, 2023. — 148 c. —
978-5-907479-64-7. — TexcT : anextponnbiii / YML XKT : anexktporHas 6ubimmoTeka. —

URL.: https://lumczdt.ru/books/1194/280425/— Pexum noctyma: Db «YMIL] XKAT», mo
apoJIro
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHHMS YYEBHOM JUCIUILIAHBI

PesyabTathl 00y4eHus

Kpurepuu oueHku

MeToabl OLIEHKH

l'[epequL 3HaHI/II71, OCBauBa€MBbIX B paMKaXxX JUCHUIIIMHBI:

- BUJI0B UH(opMaIuu u
croco0oB ee MpeCTaBICHUS
B OBM.

- QJITOPUTMOB
(GyHKIMOHUPOBAHUSI
U (pOBON CXeMOTEXHUKH.

- 0OyJaroImiicss mepevynciseT
BU/IbI MH(POPMAIIHHU U CTIOCOOBI €€
npeacrasiaeHus B OBM;

- BOCIIPOM3BOJUT AITOPUTMBI
(GyHKIMOHUPOBAHUS LU (PPOBOI
CXEMOTEXHUKH.

pasnuYHbIE BUJIBI OIIPOCa,
peleHue 3aaad,
TECTUPOBAHHUE

Hepe‘leﬂb 3H3HI/II7[, O0CBAMBACMbIX B paMKaX JUCHMIIVIMHBI:

= UCITOJIB30BAaTh TUIIOBLIC
CpCI[CTBa BLI‘{HCHHTCHLHOP’I
TEXHUKU U IPOTPAMMHOTO
obecreueHus.

- IPOBOAUTH KOHTPOJIb U
aHaJM3 rporecca
(YyHKIMOHUPOBAHUS

U PPOBBIX
CXEMOTEXHUYECKHX
YCTPOMCTB 110
(YyHKIMOHATIBHBIM CXeMaM

- 00y4aroIMiics JEMOHCTPUPYET
MPAKTHUYECKIE HABBIKH

M CIIOJIb30BAHMS TUTIOBBIX CPEJICTB
BBIYMCIUTEIIBHON TEXHUKA U
MPOTPaMMHOTO OOECTICUCHUST;

- QHAJIM3UPYET U KOHTPOJIUPYET
npoirecchyHKITMOHUPOBAHUS

U (PPOBBIX CXEMOTEXHUUECKUX
YCTPOMCTB 1O (PyHKIIMOHATBHBIM
CXeMaM.

AKCIIEPTHOE HAOIIOICHHE U
OLIEHKA Ha JIaDOPaTOPHBIX U
MPAKTHYECKUX 3aHATHIX

S.JIEPEYEHDb UCITIOJIB3YEMBIX METOJ10B OB YYEHUSA

5.1. TlaccuBHBIE: JIeKIIMH, OECEbI, OMPOCHI, CAMOCTOSTENbHAs padoTa, TECTHI, METO/I

WUTIOCTPALMK U METOJ1 IEMOHCTP ALK

5.2. AKTUBHBIE M HHTEpPaKTUBHBbIC: 00pa3oBaTelibHbIE BUIACOPUIbMBI, UHTEPAKTUBHBIC

HUI'PBI, TBOPUYCCKUC 3a/1aHM.
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