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1 HACHHOPT PABOYEM TPOI'PAMMBI YUYEFHOM JTUCITATIINHBI
1.1061acTh npuMeHeHus1 padoyeil MPOrpaMmmbl

PaGouass mporpamma yueOHOM mucrumuimabl OI1.06 IludpoBas cxemoTexHuKa
SBJISIETCSI YaCThI0 OCHOBHOM 00pa3oBaTEIbHOM MPOTrpaMMbl - MPOTPaMMbl MOJATOTOBKH
crenuauctoB cpeanero 3BeHa (mainee — OOII-IIIICC3) B coorBercTBUU ¢ PI'OC s
cnenuansHocT  23.02.09  ABTOMartnka W TelEMEXaHMKa Ha  TPAHCIOPTE
(>KeNe3HOJOPOKHOM TPAHCIIOPTE), YTB. MpUKa3oM MHHHCTEpCTBa 00pa30BaHUs M HAyKH
P® o1 27.08.2024 Ne 608.

[Ipu peanuzanuu pabodeil mTporpaMMbl MOTYT HCIOJIB30BaThCS PA3TUYHBIC
oOpa3zoBaTeNbHBIC TEXHOJOTHH, B TOM YHCIE JUCTAHIIMOHHBIE O0Opa3oBaTEIIbHBIC
TEXHOJIOTHH, YJICKTPOHHOE O0yUCHHE.

PaGouass mporpamma y4eOHOW HIUCHUIUIMHBI MOXET OBITh HCIIOJIh30BaHA B

po(heCcCHOHAILHOM MOITOTOBKE, MEPEIOITOTOBKE M MOBBIMICHUH KBATH(DHUKAITIH pad0Inx
1o podeccusim:

DJICKTPOMOHTEp 110 OOCITY)KHBAHHUIO M PEMOHTY YCTPONCTB CHTHAJIHM3AIUH,
IIEHTPAJIU3alUU U OJJOKHPOBKH;

DEKTPOMOHTAKHUK 110 CUTHAIN3AIINH, ICHTPAITM3AINN ¥ OJIOKUPOBKE.

1.2 Mecro y4yeOHo# nucuuminnbl B cTpykrype OHOII-IITICC3:

VyeOnas pgucuumumHa OI1.06 [udpoBas cXeMOTEXHMKA SIBISETCS YacCThIO
obmenpodeccuonanbHoro nukiaa OOII-IIIICC3 B cootrBerctBuu ¢ ®PI'OC CIIO mno
cneunanibHocT  23.02.09  ABTOMaTtMka M TelIeMEXaHMKAa HAa  TPAHCIOPTE
(>KeJIe3HOOPOKHOM TPAHCITOPTE).

1.3 Ilnanupyembie pe3yJibTaThl 0CBOCHUS] yY4eOHOM QM CIUNJINHBI:

1.3.1B pe3ynbTaTe OCBOCHHS Y4€OHOM TUCIUTIIIMHBI 00YYaIOMUNCS JOJIKEH

yMeTh:

— WCIIOJIB30BaTh THUIIOBBIE CPEJCTBA BBIYHUCIUTEIBHOW TEXHUKU M MPOTPAMMHOIO
o0ecCTICUeHMS,

— MPOBOJIUTH KOHTPOJIb U aHAJIMU3 Mpoliecca (PYHKITMOHUPOBAHUS IU(PPOBBIX
CXEMOTEXHUYECKUX YCTPOUCTB MO (DYHKIIMOHAIBHBIM CXEMaM.

3HATh!

— BUJbI HHQOpMALIMU U CIOCOOBI ee npeacTaBieHus B OBM;

— aJTOPUTMBbI PYHKIIMOHUPOBAHUS LU(PPOBON CXEMOTEXHUKH.

1.3.2 B pesynbraTe OCBOCHHS Y4e€OHOM AMCHMILIUHBI OOYYaIOLIUICS TOJIKEH
chOpMHUPOBATH CIETYIONINE KOMIIETECHIUH:

- o0mme:

OK.01 BsiOupath cmocoObl pemieHus 3agad MNpodeCcCHOHAIBHON AeSTEIHHOCTH
MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM

OK.02 OcymecTBiasaTh TMOWCK, aHadU3 W HHTEPIpETauio  WHGOpMAIIIH,
HEOOXOIMMOM IS BBHITIOTTHEHUS 3a4a4 PO ECCHOHATLHON ACSITETFHOCTH

- npo¢eccuoOHAIbHBIE:



[1K1.1 Ananu3upoBatb pabOTy CTAaHIIMOHHBIX, IEPETOHHBIX, MUKPOTIPOLIECCOPHBIX U
JUArHOCTUYECKUX CUCTEM aBTOMATUKH I10 IPUHIMINAIBHBIM CXEMaM

I1K 1.2. BbinonHATe pa3paOOTKy MOHTaXXHBIX CXEM YCTPOWCTB CHUTHAJIM3alLUH,
LEHTpAIU3aUl U OJIOKHUPOBKH, >KEJIE3HOJAOPOKHOM ABTOMATUKU M TEJIEMEXaHUKH IO
IPUHIUIIHAIBHBIM CXEMaM.

1.3.3B pe3ynbTate OCBOCHHSI MPOTPAMMBI YYCOHOW MUCIUIUIMHBI PEATH3yeTCs
mporpaMMma BOCIIMTAHWsI, HampaBjicHHas Ha (OPMHPOBAHUE CICIYIONIUX JTHYHOCTHBIX
pesyabstaros (JIP):

JIP4 ITposiBasitOMIMi U JEMOHCTPUPYIONIUHN YBaXKEHUE K JTIOISIM TPY/1a, OCO3HAIOIINI
IIEHHOCTh coOcTBeHHOTO Tpyaa. Crpemsmuiics K (HOPMHUPOBAHHIO B CETEBOM cCpelie
JUYHOCTHO U MPOo(heCcCUOHATBFHOTO KOHCTPYKTUBHOTO «IIU(DPOBOTO ciiesnay.

JIP10 3abotsumuiics O 3allldTe OKpPYXalolled Cpellbl, COOCTBEHHOM U UyXOil
0€301acHOCTH, B TOM YHUcCJIie HU(POBOH.

JIP13 T'oTOBHOCTH OOy4Yaromerocsi COOTBETCTBOBATh OXKUJAHUSM pPabOTOJATENCH:
OTBETCTBEHHBIN COTPYAHUK, IUCUUILTMHUPOBAHHBIN, TPYAOJIOOMBBINA, HAIIENIEHHBIN Ha
JOCTIKEHHUE TIOCTaBJICHHBIX 3a7a4, A((PEKTUBHO B3aMMOJICHCTBYIOIIUNA C YJIEHAMU
KOMaHbl, COTPYTHUYAOIIUN C APYTUMH JIFOAbMU, TPOEKTHO MBICIISLIUN.

JIP25 CriocoOHBIM K T€eHepUPOBAHUIO, OCMBICICHUIO U JOBEJACHUIO 10 KOHEUHOM
peanu3anuy npeajaraeMblX MHHOBALUK.

JIP 30 OcymiecTBisitOIMi MOMCK U UCTIOIb30BaHUE MH(POPMALIMK, HEOOXOIUMOM JIJIst
3(PEKTUBHOTO BBIMOJHEHUS PA3IUYHBIX 3a7a4, MPO(PECCHOHATBLHOTO U JUYHOCTHOTO
pa3BUTHSI.



2. CTPYKTYPA U COJAEPXKAHUE YUYEBHOW JUCIIUILINHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHO# padoThl
Ounas ¢popma 00y4eHus1

Buna yueOHoii padoThl O0bem yacoB

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 102
Oobs13aTesibHAsI ayIUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 62
B TOM YHUCJIE:

Jlexknuu 34
MPAaKTUYECKUE 3aHATHUS 12
nabopaTopHbIC 3aHATHS 16
CamocrosiTesibHas padoTa odyuyaroinerocs (Bcero) 22

Ilpomescymounan ammecmayusn 6 gpopme 3x3amena (3 cemecmp) 18




2.2, TemaTn4yeckuii IVIaH U coAepKaHue y4eOHOH TUCHUIINHBI

HaumenoBanue Conep:kanue yueOHOro Marepuasa u (GopMbl OPraHu3anMu J1eATeIbHOCTH Oo0bem YpoBeHb
pa3iesioB U TeM Ooyuawmuxcst B 4acax | OCBOCHUA
1 2 3 4

Pa3nea 1. Apudmernyeckne 0CHOBbI HH(PPOBOIi CXeMOTEXHUKH 13
Tema 1.1. ®opmbl Conep:kanue y4eOHOT0 MaTepuaJia 8 OK1, OK2,
NpeACTABJICHUS 3ajauun u CTpYKTypa AUCHUIUINHBL. CoJepikaHue TeM JUCHUIUTMHBL. 3HaYeHUEe AUCIUIUIMHBI Ha IIK1.1, IIK
YK CJI0BOM COBPEMEHHOM 3TaIe pa3BUTHs 00IEeCTBA U B CHCTEME MOJIMOTOBKU CHEI[HAIMCTOB 110 aBTOMATUKE U 1.2.
uHdopmanuu B TeJIEMEXaHUKE Ha KeJe3HOJOPOKHOM TpaHcropTe. OCHOBHBIE 0COOCHHOCTH CHCTEM CUHCIICHUS IS
uuppoBeIX npecTaBieHus (3anucu) MHPOpMAaIHK B YCTPOCTBaxX UPPOBOI CXEMOTEXHUKH (JIBOMYHAS,
yCTpoOMcTBax JIBOMYHO-JIECATUYHAS, BOCBMEPUYHAs, IECTHAIIATEPUYHAS CUCTEMBI CUUCIICHUS).

®dopmaTsl IpeACTaBICHUS U Tiepeaadyn nHdopmanuu s mudpoBbiX yerpoiicTs. [lonstue Oura,

OaiiTa, MaIlIMHHOTO CJIOBa. MaTeMaTH4YeCKUM M MAIIMHHBIA CIIOCOOBI 3aIIMCH JBOUYHBIX YHCEII.

®dopMbl TPeICTaBIICHHS Yncel ¢ PUKCUPOBAHHOM U IUIaBaroiel 3ansatoi. [loHsaTre o pa3psaHoi

cetke. [IpeacTraBieHue MOMOKUTEIBHBIX U OTPUIIATEILHBIX JBOMYHBIX YHUCEI B IPSIMOM, OOPAaTHOM,

JOTIOJTHUTEIILHOM U MOJU(UIIMPOBAHHOM KOJIaX CO 3HAKOBBIM U 0€3 3HaKOBOTO pa3psia

B Tom umnciie, NPAKTHYECKUX 3aHATHI 4

IIpakTuyeckoe 3ansaTue Ne 1. KonupoBanue 1enbix, APOOHBIX U CMEIIAHHBIX YHCET B PA3TUYHbBIX

CHCTEMaXx CUHMCIICHUS.

IpakTuyeckoe 3ansaTue Ne 2.KonnpoBaHue nonoxKUTEIbHBIX U OTPULIATEIBHBIX JTBOMYHBIX YHCEI B

psIMOM, OOpPaTHOM, JTOTIOITHUTEILHOM M MOJU(DUIIMPOBAHHOM KOJIaX CO 3HAKOBHIM M 0€3 3HaKOBOTO

paspsiaa»

CamocrosiTenbHas padora 2

[ToaroroBka K mpakTU4ecKuM 3aHsaTHsIM Nel, 2
Tema 1.2. Copepxanue yueOHOro MaTepuasa 5 OK1, OK2,
Apudmeruyeckue Oco0eHHOCTH BBINOJIHEHUS apU(PMETHUECKUX ONEPaAIil ¢ MHOTOPa3psSAHBIMU JBOUYHBIMU [IK1.1.
onepaumu ¢ KOJMPOBAaHHBIMU UHCIIaMU (CI0KEHUE, BEIUMTAHHE, YMHOKEHHE U JIETIEHHE) CO 3HAKOBBIM U 0e3
KOJAUPOBAHHBIMU 3HAKOBOI'O pa3psa.
4yHuCcJIaAMU [TpaBuiia u MoOCIEeI0BATEILHOCTD BBHIMOJIHEHUS apu(PMETUUECKUX ONEpalliii C KOJIMPOBAHHBIMU

JTIBOMYHBIMH YMCIIaMU ¢ PUKCUPOBAHHOM U TIJIABAIOIIEH 3aMsTOW B MPSIMOM, 0OpaTHOM,

JOTIOTHUTEITFHOM U MOJU(HUIIMPOBAHHOM KOJI€ CO 3HAKOBBIM M 0€3 3HaKoBOTO pazpsiia. CiroxeHue u

BBIYUTAHUE KOJAUPOBAHHBIX IBOUYHO-IECITHYHBIX YACET CO 3HAKOBBIM U 0€3 3HAKOBOTO pa3psiia

B Tom unciie, NpaKTHYECKHUX 3aHATHH 2




IIpakTnyeckoe 3ansiTue Ne 3. BeinosHenue apuMeTHuecKux ornepamnuii ¢ MHOropa3psiiHbIMU
JIBOMYHBIMH KOJMPOBAHHBIMHU YHCJIAMHU CO 3HAKOBBIM U €3 3HAKOBOT'O pa3psija.

CamocrosiTesibHas padoTa

IToaroroBka K mpakTH4eckKum 3aHsaTusm Nel, 2

Pa3nea 2. Jlormyeckne ocHOBbI HU(POBOIH CXeMOTEeXHUKH

16

Tema 2.1.
DOyHKIUOHAIbHAS
JOTHUKH

Conep:kanue y4eOHOT0 MaTepuaJia

=)

®u3nYeCcKOe MPEICTABICHUE JOTUUECKUX 3HAYEHUM TBOMYHBIX YMCENl 3JIEKTPUUECKUMH CUTHATIAMHU.
[TonsATHE 0 KOMOMHALIMOHHOM cxeMe 1 Lu(ppoBOM aBTOMaTe. byieBbl (epekitoyaTesbHbIe)
(GyHKINHU, UX KOJIMYECTBO M CIIOCOOBI 3aJaHHsl, CYyIIECTBEHHBIC 1 (PUKTUBHBIC IEPEMEHHEIE.
Crioco0bI npeicTaBlIeHUs JIOTHUECKUX MEePEKITI0YaTeNIbHBIX (PYHKIUI: BbICKA3bIBAaHHE (CJIOBECHOE U
UCbMEHHOE), TA0IMYHOE (IOHSATHE O TaOJINIIaX UCTUHHOCTH) U aHAJIUTHUYECKas 3aluch (3aInch
dbopmynoit). dnemeHtapusie (ocHOBHBIE, 6a3ucHble hynkiuu 1, NN, HE) u komOuHanmoHHbIe
(yHUBepcanpHble, 6a30BbI€) JIOTHYECKUE (PYHKIIMHU OJHON U IBYX IIEPEMEHHBIX, UX (PYHKIIMOHAIbHAS
3allUCh Yepe3 AU3bIOHKIINIO, KOHBIOHKIINIO U MHBepcHUto. [lonsaTHe Bbicka3piBanus. Onepanuu
UMIUTIKAIIH, YKBUBAJICHTHOCTH U CYMMBI TI0 MOJYJIO 2, UX CBOICTBA.

TabmuIel MICTUHHOCTH /17151 OCHOBHBIX (0a3MCHBIX) M YHHUBEPCATIbHBIX (0a30BBIX) JIOTUYECKUX
¢ynkuuii. PeneifHO-KOHTaKTHBIN aHAJIOT AJIEMEHTAPHBIX M KOMOMHAIIMOHHBIX JIOTHYECKUX (DYHKITHIA.

B ToM Yuciie, IPAKTHYECKUX 3aHATHI

IIpakTuyeckoe 3ansaTue Ne 4. opmbl npecTaBieHus QyHKIUN alnreOpbl JOTHKUA U UX
MUHUMU3AIHSL.

CamocrosiTenbHas padora

N3y4nuTh caMOCTOSTENILHO TEMY, COCTaBUTh KOHCIIEKT. MUHUMU3aLUs JOTUYECKUX (DYHKIUH.
[TpuMeHeHMe 3aKOHOB, TOXKJIECTB U MPABUII ANreOpsl JIOTUKU AJIS 3alMCU U TpeoOpa3oBaHus
nepeKouaTeIbHbIX QyHKIMN. Y cnoBHoe rpaduueckoe obo3HaueHue (YI'O) ocHOBHBIX (0a3UCHBIX)
U YHUBEPCAIbHBIX (0a30BbIX) JOTMUYECKHUX DJIEMEHTOB ISl peaIU3alliy SJIeMEHTapHBIX U
KOMOMHAIIMOHHBIX (PYHKIIMH

OK1, OK2,
MK1.1, IK
1.2.

Tema 2.2. OcHOBBI
CHHTe3a HU(PPOBBIX
JIOTHYECKUX
YCTPOMCTB

Coaep:xanue yue0HOTo MaTepHaJia

=)

ANTOpUTM IEepexo/ia OT BHICKA3bIBAaHUS K TAOJMYHON U (YHKIIMOHAIBHON aHATMTHYECKON (hopme
3aIMCH NepeKtoyaTeabHbIX QyHKIMH. OCHOBBI aHATUTHYECKOTO U rpadudeckoro (kapTsl KapHo)
croco60B MUHUMU3aLKK GYyHKIUH. MeTonrka rnepexoaa OT HOpMaJIbHOM K COBEpILIEHHBIM (hopmMam
3aIMCH NMEePeKIIoYaTeIbHbIX (YHKIMN IPU aHATUTHYECKOM U TpaduecKoM crocodax.

OcCHOBBI CMHTE3a U aHaJIN3a KOMOMHALMOHHBIX JIOTHYECKUX CXeM. AJITOPUTM Mepexo/ia oT
BBICKA3bIBaHUS K TAOJMYHON U (PYHKIMOHAIBHON aHAIUTHYECKOH (popMe 3amucy NepeKIrovaTeIbHbIX
¢byukuil. CneuuansHeie pasnoxenus [1®. He nonnocTeio onpenenenusie (dactHbie) [1D.
[TocTpoeHne GyHKIMOHAIBHON CXEMBI JIOTHYECKOTO YCTPOHCTBA METO1I0M cuHTe3a. CHHTE3 He

OK1, OK2,
[IK1.1. IIK
1.2




MIOJTHOCTBIO 33/IaHHBIX JIOrMYecKuX (GyHKIMH. [ToHsTHE O 3alpenIeHHbIX 1 HEOIpeIeIeHHBIX Habopax
apryMEeHTOB 3JIEMEHTapHbIX QYHKUUN. AHANNU3 (PYHKIMOHAIBHBIX CXEM JIOTMYECKUX YCTPOMCTB.
Hexkotopbie 0cOOEHHOCTH OCTPOCHUS CXEM JIOTHUYECKUX YCTPOUCTB. TexHn4eckas peanusanus —
IOCTPOCHME JIOTHYECKHUX CXEM I10 MepeKtoyaTeabHbIM QyHKIMIM. OCOOEHHOCTH OCTPOESHUS
JIOTUYECKHUX YCTPONCTB

B ToM umciie, npakTHYeCcKNX 3aHATHI

IIpakTuyeckoe 3ansaTue Ne 5. [ToctpoeHne cxeM UPPOBHIX JTOTHUECKUX YCTPOHCTB METOJOM
CUHTE3A.

CamocrosiTesibHasi padoTa

[ToaroroBka Kk mpakTuyeckoMy 3aHsTuro Ne3

Tema 2.3. lludpposrbie
HHTerpajbHbIe
MHKPOCXeMbI

Conep:xanue yueOHOT0 MaTepHaJia

O6mue cBeaeHus o NUPPOBLIX HHTErpalibHbIX MuKpocxemax (LIUMC) u 061acTh UX TPUMEHEHUSI.
Ocuosusie cepun HUMC anst moctpoenust torndeckux ycrpoicts. Knaccudukanus cepuit HUMC
1o (pyHKIMOHAILHOMY Ha3HAYEHHIO, PU3NYECKOMY MPUHIUITY PAaOOThl aKTUBHBIX AJIEMEHTOB
(CXEeMOTEXHUYECKOE PELICHUE), JIEKTPUUECKUM U SKCILTyaTallMOHHBIM IIapaMeTpaM, BbIIOIHIEMbIM
byHKMAM, KiaccaM (tunam). HomenknaTtypa u cepuu 1U(QPOBBIX HHTETPATBHBIX MUKPOCXEM.
KonctpyktusHoe oopmieHrne HHTErpaIbHBIX MUKpocxeM. Cructema udpoOyKBEHHOTO
00o3Ha4YeHHsI cepuil IU(PPOBBIX HHTETPATBHBIX MUKpocxeM. OcHoBHBIE apameTpsl LIUMC.
CpaBuutenbnbie napameTpbl [IUMC ¢ pa3nnuHbIMU BUJIAMU CXEMOTEXHUUYECKHUX PEIICHU.

OO11ast XxapakTepUCTHKA MOCIIEA0BATENbHBIX U KOMOMHAIIMOHHBIX IIU(PPOBBIX JOTMYECKUX YCTPOMCTB
Ha ocHoBe [{MIMC. ®yHKIMOHAIBHBIE CXEMBI U YCIOBHbIE rpaguueckue odoznauenus [IUMC B
3aBHCUMOCTH OT (PYHKIIMOHAIBHOr0 Ha3HaueHus. OcobenHocTu Britouenus LIUMC B
(YHKIIMOHAJIBHBIX CX€MaX JIOTHYECKUX YCTPOHUCTB

OK1, OK2,
MKI1.1.

Pa3pea 3. IociienoBare

JIbHOCTHBIE HH(PPOBLIE YCTPOICTBA — HH(PPOBbLIE ABTOMAThI

18

Tema 3.1 Hln¢pposbie

Coaep:xanue yueOHOro MaTepHuaJia

TPUITEPHBIC CXEMbI

OO0mue cBeACHUS O TPUTTEPE KaK MpocTeiIieM KOHeYHOM 1 poBoM aBToMare. HazHaueHnue
TPUITEPOB U UX IPUMEHEHUE B allapaType KeIE3HOI0POKHON aBTOMATUKH U TEJIEMEXaHUKHU. THUIIBI
TpurrepoB. Kiaccudukarnus TpurrepoB 1o crnoco0y 3arucu ¥ yrnpaslieHus nHpopMalmen,
OpraHu3aIuy JOrHuecKux cBsizeld. Hasnauenne n 0603HaueHUE BXOJIOB U BBIXOJIOB TPUTTEPOB.
Metoauka onpeaeneHus: COCTOSIHUS TPUITepoB. OCHOBHBIE TApaMETPHI.

ITocTpoeHne TpUrrepoB Ha OCHOBE JIOTMYECKHUX DJIEMEHTOB UHTErPajIbHON CXEMOTEXHUKH METOI0M
cuHTe3a. OCHOBHBIE MOHATHS O CTATUYECKOM M TMHAMUYECKOM YIpaBiIeHUH TpUrrepom. [IpuHmun
(GYyHKIMOHUPOBAaHUS aCHHXpOHHOTO RS-Tpurrepa (OucrabuibHas siueiika maMsaTH) Ha OCHOBE
nornyeckux anemeHToB M-HE u MJIM-HE B nHTErpasibHON CXEMOTEXHHUKE C NPSIMBIMUA HHBEPCHBIMU

OK1, OK2,
[IK1.1. IIK
1.2




Bxonamu. [locTpoeHne PyHKIIMOHAIBHON CXEMBI U TIpoliecc GyHKIIMOHUPOBAHUS OJTHOCTYIIEHYATOTO
U IByXcTyneH4aroro RS-rpurrepa. Oco6eHHOCTH MOCTPOEHUS U pabOThl (PYHKIIMOHATBHBIX CXEM
CYETHBIX TpHUTTepoB. [TocTpoeHNe PyHKIIMOHAIBHBIX CXeM U MPUHIUI paboThl Tpurrepos T-tumna, D-
tuna. [loctpoenune ynuBepcanbHoro JK-tpurrepa Ha ocHoBe RS-tpurrepa ¢ ycrpaneHuem
COCTOSIHUSI HEONPEACTCHHOCTH. Y CJIOBUSI IOCTPOCHHUS M pabOThl CHHXPOHHBIX TpUrTepoB. Tabnumna
Nepexo/10B Tpurrepa (Tabauia ICTUHHOCTH) U 3aKOH ()YHKIIMOHUPOBAHUS TPUITEPa
(XapaKTepuCTUUYECKOE YPAaBHEHUE TPUITEPA).

HekoTtopsie 0cOOEHHOCTH (PYHKIIMOHATBHBIX CXEM TPUITEPOB: pacliupeHrne nHHOPMalnOHHbBIX
Bxo210B 1o U (MJIN), co3nanue BX0I0B aCHHXPOHHOM YCTaHOBKH (cOpoca) B HyneBoe (0) ummn
eaquHuyHoe (1) cocTosTHUE TPUTTEPOB U UX OJIOKUPOBKA, CO3/JaHUE JOTOTHUTEIBHBIX BXOJI0B
paspemienus. [Toctpoenue u paboTa cxem B3auMHOTO npeodpazoanust Tpurrepos: RS—T; D —T;
RST— D; RST— JK; JK — RS; JK— T; JK—D. YcnoBroe rpadpuueckoe 0603HaUCHIE TPUTTEPOB

B Tom umnciie, 1abopaTopHbIX padboT

JlabopaTopnasi pabora Ne 1. MccnenoBanue paboThl HHTETPAIBHBIX TPUTTEPOB HA JIOTHYECKUX
AIIEMEHTaX»

CamocrositesibHas padora

[ToaroroBka k maboparopHomy 3ausTuio Nel

Tema 3.2. llndposbie
CYETYMKH UMILYJILCOB

Coaep:xanue yue0HOro MaTepHaJia

OO61ue cBeneHus o cueTurkax. HazHaueHue v TUIIBI CYETYMKOB U MIEPECUETHBIX YCTPOUCTB.
Knaccugukaius u napameTpsl cueT4uKoB. [IpuHINI GyHKIIMOHUPOBAHUS CUETUUKOB.
MakcumanbHbIN (M30BITOUHBIN) U 3P PeKTUBHBIN K03 PunreHTsl cueta cuetunka. [lepenonnenue
CYETUHKA

[TpuHIMIIBI TOCTPOEHUS ¥ paOdOTHI CYETUMKOB Ha CII0KEHHE U BBIYUTAHHE C IIOCIIEI0BATENbHbIM,
napajielbHbIM, CKBO3HBIM U I'PYIIOBBIM NepeHocoM. Tabiauiia nepexo 0B CUeTUNKOB (Tabauia
WCTUHHOCTH, TaOJUIIa COCTOSIHUM ) M 3aKOH (PYHKITMOHUPOBAHMS CUETUMKA (XapaKTEPUCTHIECKOE
ypaBHeHHe). Pa3psaHocTh n k03 uiineHT nepecyera CYETYNKOB, BECOBOE COOTHOILIICHHUE PAa3psI0B.
BBon u BeIBOA MHOpMALIMK B CUETUMKAX (TIOCIEI0BATENbHbIN U apayuieabHblii). CHHXpOHHBIE U
ACHUHXPOHHbIE cYeTYMKH. CUETUNK C U3MEHSEMBIM HallpaBlIeHUEM cueTa (PeBEpCUBHBIN CUETUHK).
CamMoocraHaBiIMBaroUMiics cueTduk. Jlekaaupiii ABOMYHO-AeCATHYHBIN cueTurk. [locTpoenue u
HOPUHIUI pabOThI CYETYMKOB C IEPEMEHHBIM KO3 PHIeHTOM nepecueTa. KoblieBble CUeTUNKH.
[TocTpoeHne cyMMHpPYIOIIETO JBOMYHOTO CUETYNKA METOI0M CHHTe3a. BapuanTel rpaduueckoro
n300pakeHust (PyHKIIMOHATBHBIX CXeM CUETYUKOB (BEPTHUKAIBHOE U TOPU3OHTAIBHOE). Y CIOBHOE
rpaduueckoe o6o3HaueHue cueTunkoB. KackanHoe coeiHeHNE CYETYMKOB (MHOTOpa3psiiHbIE
cueTdyrkn). CXeMBbl AETUTENS YaCTOThI MMITYJIbCHOM MOCJIE0BAaTEIbHOCTH Ha OCHOBE JIBOUYHBIX
CUYETYMKOB (Ha3Hau€HUE, MPUHIUI IIOCTPOEHUS U paboTa JAeauTeNel ¢ pa3TuYHbIMU
KodUITMEHTaAMH JICTICHNUS)

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




B ToMm unciie, 1a00paTOpPHBIX padoT

Jladoparopnasi padora Ne 2. NccnenoBanue G yHKIIMOHATBHBIX CXEM CUETUHUKOB.

CamocrosiTesibHas padoTa

IToaroroBka k 1a00paTopHOMY 3aHITHIO Ne2

Tema 3.3. Peructpsi

Coaep:xanue yueOHOT0 MaTepHaJia

O6mue cBeaenus o perucrpax. Haznauenue u tunsl peructpoB. Kinaccudukaius peructpos.
[TpuHLIMII TOCTPOEHHUS U pabOTHI MOCIIEI0BATENbHBIX, TAPAUIEIbHBIX, [10CIIE0BATEIBHO-
napauIeNIbHBIX U MapajlieIbHO-TI0CIeI0BAaTEIbHBIX PETUCTPOB MIPH BBOJIE U BHIBOJE UH(OpMALIUH.
Ocob6ennoctu napagazHoro napamiesibHoro perucrpa. KonbleBbie perucTpsl, UX Ha3HAYCHHUE,
0COOCHHOCTH MOCTPOEHUS U TMHAMUKA PaOOThI. PErucTphl ¢ BHICOKUM HUMIIEIaHCOM, TPUMEHEHUE UX
B BBIUHCJIMTENIbHBIX KOMIUIEKCAaX. PEBEpCUBHBIN peructp, Ha3Hau€HUe, IPUHIUI IOCTPOSHUS U
0coO0eHHOCTH npuMeHeHus. CABUTAIOIIUE PETUCTPHI ¢ IEMSIMU MprueMa IBOMYHON HHPOpMaIuu B
MOCJI€ZI0BAaTENbHOM KOJIE U BbIIaYl — B MapajjieIbHOM Koje U Hao00poT. CIBUTAIOIINE PETUCTPbI
Kak nmpeoOpa3oBaTenu Koa0B. bydepHbie peructpsl.

BapuanTsl rpadudeckoro n3o0paxkeHus: GyHKINOHATBHBIX CXEM PErHCTPOB (BEPTHKAILHOE U
TOPU30HTANIbHOE). Y CIIOBHOE Ipaduueckoe 0003HauUeHUE perucTpoB. Peanu3zamus cxeM perucTpoB Ha
TPUTTEpaAX Pa3IMYHBIX TUIIOB

B Tom umnciie, 1abopaTropHbIx padoT

JlabopaTopnasi pa6ora Ne 3. ccnenoBanue GyHKIIMOHATIBHBIX CXEM PETHCTPOBY

OK1, OK2,
[TIK1.1. IIK
1.2

CamocrosiTejibHas padoTa

[ToaroroBka k 1abopatopHoMy 3aHATHIO Ne3

Pa3gea 4. Komounanuo

HHbIE HM(]POBLIE YCTPOIiCTBA

21

Tema 4.1.
IIun¢pparopsl n
aemngpaTopsl

Coaep:xanue yue0HOro MaTepHaJia

Hasnauenue mudpatopos u gemmndpaTopoB Kak 3JIEMEHTOB IpeoOpa3oBaHMsI YUCIOBOM
uHpopmanuu. [IpuHIun noctpoenus u paboTsl mKHdpaTopoB U femudparopos. Tabauna
HCTHHHOCTH TIpoliecca (GyHKIIMOHNpOBaHus mmdparopa u nemudparopa. MaTpudHbIe, JIMHEHHBIE 1

JIBOUYHBIM U TBOMYHO-JIECATUYHBIN. MHOTOCTYNIeHYaThIe aemudpaTopsl. Y cJI0BHOE rpadudeckoe
o0o3HaueHune mudpaTopoB u AemuppaTopoB. AHAIN3 cXeM MUPPATOPOB U AeHU(PPaTOPOB B
oasucax NJIN, U-HE, NJIU-HE

npsAMOYTosbHbIE Jemudparopsl. EMkocTh mudpaTtopoB u aemmupparopos. @opmarsl BXOJHOTO KOJa:

B ToMm unciie, 1a00paTOpHBIX padboT

JlabopaTopnasi paGora Ne 4. VccnenoBanue GyHKIIMOHAIBHBIX CXEM IHU(PATOPOB U
nemupaTopoBy

CamocrosiTeibHas padora

[TonroroBka k maboparopHomy 3anstuio Ned

OK1, OK2,
[IK1.1. IIK
1.2
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Tema 4.2.
IIpeoOpa3zoBaTesn
KO/I0B

Coaep:xaHue y4eOHOI0 MaTepuaJia

Hasnagyenue npeodpazosareneii kogoB. [IpuHumn nocrpoeHus u padoTsl mpeoOpazoBarTess
JBOMYHOTO TIO3UIIMOHHOTO YHCIIa B CHIEMAIbHbIE JBOMYHBIC MAIIIMHHBIE KOJIbI U MAITUHHBIX KOJI0B
OJTHOTO BHJa B IPYTOi, MpeoOpa3oBaTest JBOMYHO-ACCATUYHOTO KO/Ia B TBOUYHO-AECATHYHBIA KO
Jpyroro Buja, npeoOpa3oBaresis KOA0B 11l HU(POBOi KoAUPOBKH. OCOOEHHOCTH TOCTPOCHHUS CXEM
IPY TIEPEX0/ie U3 KOJOB OJHOW CHCTEMBI CUUCICHHUS B Ipyryto. Tabiauna HCTHHHOCTH ITpoliecca
(YHKIMOHUPOBAHUS MPEOOpa30BaTENs KOJOB.

YcnoBHoe rpaduueckoe 0003HauCHHE Tpeodpa3oBarenell KoJoB. AHAIN3 CXeM IpeoOpa3zoBaTeneit
konoB B 0asucax WJIN, U-HE, NJIN-HE

B Tom unciie, npakTHYecKuX 3aHATHI

IIpakTnyeckoe 3ansaTue Ne 6. Jlornyeckoe NpOEKTUPOBAHUE CUETHBIX CXEMM.

OK1, OK2,
[TIK1.1. IIK
1.2

Tema 4.3.
MyJabTHILIEKCOPBI U
AeMYJIbTHILIEKCOPHI

Coaep:xanue yueOHOro MaTepuaJia

HazHaueHne MyJIBTUIIIIEKCOPOB M IEMYJIBTUIUIEKCOPOB KaK 3JIEMEHTOB YCTPOMCTB Mepeaadu u
npuema nHpopMaui. MyJbTHIUIEKCOPHI KaK HU(POBbIE MHOTONIO3HIIMOHHBIEC IEPEKITI0YaTEN -
KOMMYTaTOpBbI. JeMyIbTHIUIEKCOPBI KAK CEJIEKTOPBI-PaCIPEEIINTENN BXOAHOIO CUTHAJA,
paclIMPUTENIH KaHAJIOB.

[TpuHIMn nocTpoeHus ¥ GyHKIUUOHUPOBAHUS MYJIbTUIUIEKCOPOB U AEMYJIbTUILIEKCOPOB.
Oco0eHHOCTH UCII0JIb30BAaHUS MYJIbTUIUIEKCOPOB Ul Nepeiadl UH(POpMAaLMK U3 MHOTHUX KaHAJIOB B
OJIUH B I10OCJIEI0BATEIBHOM KOJIE€ U IPeoOpa3oBaHus MapajlIeIbHOIO KOJIa B [OCIIe10BATEIbHBbII.
MynbTUIIIEKCOPHOE U AEMYJIBTUIIIIEKCOPHOE JIepeBo. Taliuia HCTUHHOCTH IIpolecca
(YHKLIMOHUPOBAHUS MYJIbTUIUIEKCOPOB U AEMYJIbTUILIEKCOPOB. [IprMeHeHrne My IbTUILIEKCOPOB U
JIEMYJIBTUIUIEKCOPOB KaK KOMMYTaTOPOB KaHAJIOB. [IoHATHE O CeNeKTOpax-MyIbTHILIEKCOPAX.
YcnoBHoe rpaduyeckoe 0003HaYeHHE MYIIBTU-IIEKCOPOB U IEMYJIBTHILNIEKCOPOB

B Tom umnciie, 1abopaTopHbIX paboT

Jladoparopnasi padora Ne 5. MccnenoBanue GyHKIIMOHATBHBIX CXEM MYJIbTUIIIIEKCOPOB U
JEMYIbTUILIEKCOPOB.

CamocrosiTesibHas padoTa

[ToaroroBka k 1aboparopHomy 3aHsTHIO Nel

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

Conep:kaHue y4eGHOr0 MaTepuasa
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Tema 4.4.
KoMmOuHammuoHHbIE
JBOHYHEIE
CyMMAaTOpPbI

Ha3nauenue u knaccuukanus KOMOMHAMOHHBIX cyMMaTopoB. [locTpoeHre MeTo0M CUHTE3a U
ycioBuUs (QyHKIMOHUPOBAHUS OJHOPA3PAIHOTO KOMOMHAIIMOHHOTO NoTycymMMaropa. Tabmuma
UCTUHHOCTH TIpoliecca (PyHKIIMOHUPOBaHUS KOMOWHAIIMOHHOTO cymmaropa. [loctpoenue u padora
HIOJTHOTO OJTHOPA3PsITHOr0 KOMOMHAIIMOHHOTO CyMMaTopa.

MHOFOpa3pSII[HBI€ CYMMATOPLBI TOCJIICA0BATCIIBHOI'O U MTApaJlJICJIbHOT'O ﬂeﬁCTBHH C 3alIOMHMHaHHUCM
HIepeHoca, Mocjae10BaTeIbHBIM CKBO3HBIM MIEPEHOCOM, TAapaJUICIbHBIM M TPYIIIOBBIM IIEPEHOCOM.
C110c0oOBI MOBEIIIEHHS 6BICTpOII€I>iCTBPI$I nmapalJICJIbHBIX CYMMAaTOpPOB. HaKaHHI/IBaIOH_[I/IC JABOHWYHBIC
cymmaropsl. JlecsaTuanble cymMmaropsl. KackagHoe coeanHeHre CyMMaTOpoB. Y CIIOBHOE
rpadudeckoe 0003HaUeHHE CyMMaTOpPOB. AHAIN3 (YHKIMOHAIBHBIX CXEM CYMMAaTOpPOB

B Tom umnciie, 1abopaTopHbIxX padoT

JlabopaTopnasi paGora Ne 6. lccnenoBanue GyHKIIMOHAIBHBIX CXEM CYMMAaTOPOB.

Tema 4.5. llu¢poBbie
KOMIIApPaTopbI

Conep:xanue yueOHOT0 MaTepHaJia

Haznauenue u knaccuukanus mudpoBbIX KOMIIAPATOPOB — CXeM cpaBHEHUs. OCHOBHBIE ONepalun
HOpa3psTHOrO CPAaBHEHUSI IBYX CPAaBHUBAEMBIX JBOMYHBIX YHCENl HA OCHOBE aJIreOphl JJOIUKH.
[TpuHLIMIIBI paBEHCTBA U HEPABEHCTBA ABOUYHBIX uncen. [IpuHIMI MocTpoeHus U mpouecc
(GYHKLMOHUPOBAHUS OAHOPA3PsAAHOr0 koMnapaTtopa. Iloctpoenne u padora MHOrOpa3psIHOrO
Kommaparopa. Tabmuia HCTHHHOCTH ()YHKIIMOHUPOBaHUS Komiiaparopa. CriocoObl HapalnBaHUs
pa3psaIHOCTH KoMnapaTopoB. KackaiHble cxeMbl KOMIIapaTOpoB. Y CJI0BHOE Ipaduueckoe
0003Ha4YeHHEe KOMIIapaTopoB

OK1, OK2,
[TIK1.1. IIK
1.2

OK1, OK2,
MKI1.1. IK
12

Paspea S. Ilu¢gposbie 3an10MHHAKOINHE YCTPOHCTBA

Tema 5.1.
Kaacenpukanus n
napaMeTpsbl
3aNIOMHUHAIOIINX
YCTPOMCTB

Conep:xanue yueOHOro MaTepuaJia

OO0m1as xapakTepucTUKa U HazHaueHue U(POBBIX 3alIOMUHAIONINX yCTporcTB. Kitaccudukanms u
napaMeTpsl HUGPOBHIX 3AIIOMUHAIONINX YCTPOUCTB MO (PU3NYECKUM MPUHITUIIAM paOOTHI, TIO
TEXHOJIOTHH M3TOTOBJIEHUS, CTOCO0Y M300paKeHUsl YUCE, CIIoco0y 3arioMUHAaHMS HHPOPMAIIHH, 110
KpaTHOCTHU CUUTHIBaHUS. MeTo bl pa3MenieHus nHpopmanuu (aapecHas u 0ezaapecHas). Mepapxus
(ctpykrypa) 3anomuHaronmx ycrpoucts (O3Y, I13VY, III13Y). OcHoBHBIE XapaKTEPUCTUKHU
3aMIOMUHAIOIINX YCTPOUCTB: EMKOCTh, OBICTPOICHCTBUE, HAJIEKHOCTh U DKOHOMUYHOCTH. [loHsATHE O
cBepxorepaTuBHOM 3anoMmuHaromieM ycrpoiictse (CO3Y). Opranuzanus 6e3aapecHon u
BUPTYaIbHOU MaMSTH (Mara3uHHasi, CTEKOBas, aCCOLIMATUBHAS, HETIOCPEICTBEHHAS U MPSMOit
aJIpecaIvn)

[

OK1, OK2,
TMKI.1.

Coaep:xanue yueOHOro MaTepuaJia
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Tema 5.2. Haznauenue, mpuHIUI TOCTPOSHUS U PEKUMBI paOOTHI ONIEPATUBHO-3aIIOMUHAIOIIETO YCTPOICTBA OK1, OK2,
OnepaTuBHbIE (O3Y) — 3anuch, XxpaHeHue 1 yteHre nHpopmanuu B aneMenTtax namsatu O3Y. Opranuzanus IIK1.1. TIK
3alIOMHHAIOIIHE namatu B O3Y. [locTpoeHue cxem 3aloMUHAIONINX HJIEMEHTOB IMHAMUYECKUX U ctatnyeckux O3Y. 1.2
yCTpOMcTBA Crpykrypa Matpuil Hakonurtesnae nadopmannuu O3Y. Cxembl OnepaTUBHBIX 3alTOMHHAIOIINX

ycrporicts Ha ocHOBe TTJI-ctpykTypbl 1 M/III-cTpyKTypbl C OHOKOOPANHATHON U

JIBYXKOOpAUHATHOH BbIOOPKO#. CTatndyeckue O3Y (peructpoBbie, MaTpHIHbIE, (haliIOBBIC,

nopaspsiaaeie, 6aiiToeie). Jfunamudeckne O3Y. CxemorexHuka O3Y Ha OTEUECTBEHHBIX

MHUKpocXxeMax. Y clIoBHOe rpaduueckoe 0003HaueHUE ONepaTUBHO-3aIIOMUHAIOIIETO YCTPOCTBa
Tema 5.3. Coaepxxanue yueOHOIro MaTepuaJa 1 OK1, OK2,
IHocTosiHHbIC Haznauenue u kinaccudukaius MOCTOSHHBIX 3anoMuHaronux ycrpoiicts (I13Y). Dnementnas 6aza u [IK1.1. IIK
3allOMUHAKOIIHE OpraHu3alys NOCTOSHHBIX 3aIIOMUHAIOIINX YCTPOUCTB. [I0CTOSHHBIE 3aIIOMUHAOIINE YCTPONCTBA 1.2
YCTPOMCTBA MacO4HOI0 TUIIA U NIporpaMMupyemble nosb3oBareneM. [locrpoenue 113V pa3nuuHbIX BUIOB.

[TpuHuMn nporpaMMupoBanus nosb3osareneM 113V (3nekTpuueckuM CUrHAJIOM U MAaCKMpPOBAHUEM).

Oco0eHHOCTH MTOCTPOCHHUS MTEPETPOrPAMMHUPYEMBIX MTOCTOSIHHBIX 3aIIOMUHAIOIINX YCTPOUCTB

(IIII3V). Cxema IIII3Y ¢ MHOrOKpaTHBIM 3J1€KTpUUecKUM nepernporpammupoBanuem. I3V ¢

yIbTPapuOIECTOBBIM CTUPAHUEM H SJICKTPUUECKOM 3amKchio. Y cI0BHOE Tpadudeckoe 0003HaYCHHE

MIOCTOSIHHBIX 3aIIOMMHAIOIIUX YCTPOMCTB
Paznen 6. Anasioro-nugposbie 1 HuPpo-aHagorospie npeodpaszoparen uHGopmMannu 10
Tema 6.1. Lln¢po- Coaep:xanue yue0HOro MaTepHaJia 6 OK1, OK2,
AHAJIOTOBbIE Hasnauenue u ocHOBHbIE MapaMeTpbl IUPpo-aHaIoroBsix npeodpazosateneit (LIAIL). Meroast [IK1.1. IIK
npeodpa3oBaresin npeoOpa3oBaHus KOJIa B aHAJIOTOBBIN curHail. OCHOBHbBIE CXEMHBIE PELIeHHs TOCTPOSHHsI LU po- 1.2
(ITAII) xona B aHaJIoroBbIX npeodpasosareneii: L{AII ¢ npenn3nOHHBIMU PE3UCTOPHBIMU MaTPULIAMU U
HANIPSIZKeHU e 6e3marpuunblie. [locrpoenue u npunun padotsl cxembl LLAIT ¢ mpenn3noHHBIMU PE3UCTOPHBIMU

matpuniamu (LIAIl ¢ BecoBbIMM JBOMYHO-B3BEILIEHHBIMU COMPOTHUBIIEHUSIMHU) U HA OCHOBE MaTpPUIIbI

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

npeoOpa3zoBaresei U uX MOCTPOEHHUE Ha AJIEKTPOHHBIX KIltoUaX. Y CIOBHOE rpaduueckoe

0003HaueHHe U(PPO-aHAIOTOBBIX ITpeodpazoBareen

B ToMm 4nciie, 1a00paTOpHBIX padoT 2

JlaGopaTopHnas paGora Ne 7. MccnenoBanue (GyHKIIMOHATBHBIX CXEM LHU(PPO-aHATIOTOBBIX

npeobpazoBarenein»

CamocrosiTeibHas padoTa 2

[ToaroroBka k maboparopHOMY 3aHITHIO Ne7
Tema 6.2. AnaJjioro- Conep:xanue yueOHOro MaTepHaJia 4 OK1, OK2,
nugposeie Haznauenue u ocHOBHBIE TapaMeTpbl aHanoro-undpobix npeodpaszosareneit (ALIIT). punimn [IK1.1. IIK

aHasioro-1ugpoBoro npeodbpazoBanus nHGopmaruu. [loHsTHE O THCKpETU3allMU, KBAHTOBAHUU U 1.2
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npeodpa3zoBaresiu
(ALLIT) undopmannu

KOAMPOBAHUH HETIPEPHIBHBIX CUTHAIOB. MeTO bl TpeoOpa3oBaHus aHAIOTOBOTO CHTHAA B KOJI.
[TpuHIIUIT TOCTPOEHHUS aHATIOTO-IIU(POBBIX TPeoOpa30BaTEICH CUTHAIOB IO METOIaM CTYIIEHYATOTO
U TIOCJIEIOBATEILHOTO IPUOIM>KEHUST OTIOPHOTO HAMPSDKEHUS U ¢ TapaUIeTIbHBIM MTPE00pa30BaHUEM.
[IpeoOpazoBarens yria noBopoTa B ABonuHbId koi. [TocnenoBarensupie AL ¢ equHUYHBIM 1 C
JIBOMYHO-B3BEIICHHBIM IPUOJIMKEHNEM. Y CIIOBHOE rpaduueckoe 0003HaYeHHE aHATIOTO-ITU(PPOBBIX
npeoOpasoBarenei

B Tom umnciie, 1abopaTopHBIX paboT 2
Jladoparopnasi padora Ne 8. MccnenoBanue ¢ yHKIIMOHATBHBIX CXEM aHAIOTO-IIU(PPOBHIC
npeoOpa3oBaresneii»
Paznen 7. Mukponpoueccopbl 1 MUKPOINIPOIECCOPHbIE YCTPOHCTBA 5
Tema 7.1. O01mme Coaep:xanue yueOHOro MaTepuaJia 1 OK1, OK2,
CBeIeHHS O OCHOBHBIE OIIpE/ICIICHUS U TOHATHUS 0 MUKPOIIPOIIECCOpax Kak mpuMepax HuppoBOoro aBToMara. HKI1.1. K
MHKpoHnpouneccopax U | Haznayenue, kiaccuuKkalus U TUIIOBas CTPYKTypa MUKpoIpoiieccopa. J[Ba moaxoaa K moCTPOSHHUIO 1.2
MHMKPONPOUECCOPHBIX | porieccopoB: MPUHIUIIBI CXEMHOH JIOTUKU M ITPOTpaMMUpyeMoi JIoTUKH. CrocoObl OpraHu3aIiu
cucremMax yIpaBiIeHUS BRIYUCIUTEIBHBIM IIporieccoM. Knaccudukaius MUKPOIIPOLIECCOPHBIX CPECTB.
[Toxonenust MukpomnpoieccopoB. O0IaCTH TPUMEHEHUS MUKPOIIPOLIECCOPOB U MUKPpOOBM.
Tema 7.2. Coaep:xanue yueOHOTo MaTepHaJia 1
Muxponpoueccopubie | OTHOKpUCTaNIbHBIE MUKpoOTpoLeccopbl. CTpYKTypHas cXeMa U apXUTEKTYPHOE OCTPOCHUE OK1, OK2,
ycTpoiicTBa OJIHOKPHUCTAIILHOTO MUKpomporieccopa. CocTaB, Ha3HAYE€HNE U MPUHIUIIBI B3aUMOCBA3H OCHOBHBIX [IK1.1. IIK
0JIOKOB B CTPYKTYPHOM cxeme MUKponpolieccopa. HazHaueHne OCHOBHBIX CUT'HAJIOB U BBIBOJIOB. 1.2
B3aumoseiicTBue ycTpoiCTB MUKPOIIPOIIECCOpa IPU BBHIIOJTHEHUH KOMaH/ yrpasieHus. KomaHnab
MUKponporeccopa. OcOOEHHOCTH peaau3aliyi KOMaH/ repefadn ynpasiaeHus. Opranusanus namsaTu
MHUKpPOIPOIIECCOPOB. MallIMHHBIE TaKThl U UKJIBI (BpEMEHHAs Juarpamma 1IHUKIJIOB).
CamocrosiTesibHasg paGora 3
CamocTosTeNbHO U3YyUUTh TEMY, HallKCcaTh KOHCIEKT. O030p OJJHOKPUCTAIbHBIX OK1, OK2,
MUKpPOKOHTpoJuiepoB. MHopmanus cocTosHud. 3amyck Mukpormnpoueccopa. CocTosiHus 3axXBarta, [IK1.1. IIK
npepbIBaHusl, octaHoBa. [IoHATHE 0 MporpaMMHOM obecrieueHuH. Poiib MUKPOIpOLIeCCOPHOI 1.2
TEXHHUKH MPU CO3/IaHUU CUCTeM 00paboTKku NaHHbBIX. [lepcrieKTUBBI pa3BUTHS U HCTIOIb30BAHUS
MHUKpPOIIPOLIECCOPHBIX CPEJICTB
IIpomexyTouHas aTTecTauMsa — IK3aMeH B 3 cemecTp 18
Bcero 102

Jlist XapaKTepUCTUKU YPOBHSI OCBOCHUS yUeOHOT0 MaTepualia UCIOJIb3YIOTCS CIelyIoue 0003HaueHuUs:
1. -03HAaKOMUTENBHBIN (y3HaBaHHE paHee U3yUEHHBIX 00BbEKTOB, CBOMCTB);
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2. - penpoayKTUBHBIN (BBINOJIHEHUE ACSITEILHOCTH MO 00pasily, MHCTPYKLIMU WM MO/ PYKOBOACTBOM)
3.- MPOAYKTUBHBIN (TUTAHUPOBAHUE U CAMOCTOSITEIFHOE BBIMOJTHCHUE ACSITEILHOCTH, PEIICHUE MPOOIECMHBIX 3a/1a4)
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3. YCJIOBHUS PEAJIM3AIIMN ITPOT'PAMMBI YUYEBHOM
JANCIUIIJINHBI
3.1 TpebGoBanusi K MUHMMAJbHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00eCIedeHUIo

VYyebHas nucuMIUIiHA peanu3yercs B 1adoparopun «l{udpoBas cxemoTexHuKay.

O6opynoBanue yueOHOro KaOUHETa:

Paboune mecta o KOJIM4ecTBY 00yJaronmxcs (CToi, CTyn);

O6opynoBaHHOE pabouee MECTO MPENOIaBaTeNs;

Metonnueckoe obecrieueHrne JUCIUILUIHHBL

Pa3narounslii Matepuan sl CTYJI€HTOB IO TUCLHUILIINHE;

KomMrieke MeToguieckux ykazaHui Uil CTYA€HTOB-3a0UHHUKOB;

Harnsinasie mocoOusi.

IImakatsl;

CTEH/bl JUIsl BBINOJHEHUs JabopaTopHbIX padot: crenn tuna DVMCOCHP.001 PO
(1068);

crena Tuna OMOUCP.001 P3 (1097); 17J1-03.

N3meputenbHbie TPUOOPHI:

OJTHOJTy4Y€BbI€ 3JIEKTPOHHBIE OCHMILIOrpadbl U MyJIbTUMETPHI;

['enepaTop rapMOHUYECKUX KOJeOaHUM;

KoMmiekT MOHTaKHBIX UHCTPYMEHTOB (HA0Op OTBEPTOK, MJIIOCKOTYOIbI, OOKOpE3HI,
NasUTbHUK C MPUHAATIC)KHOCTSIMU JIJIs1 TAMKH, MUHLIETHI, U3MEPUTEIbHBIC LIYIIbI);

HAa0Opbl 3JEMEHTOB M OWIIOJSPHBIE U TIOJIEBBIE TPAH3UCTOPBI, THUPHUCTOPHI,
KOMITIOHEHTOB: TOJIYIPOBOJHUKOBBIX MNpUOOPOB (AUOIBI, omnronapbl, LU(POBBIE U
aHAJIOrOBbIE MHUKPOCXEMBI), PE3UCTOPHI (MOCTOSHHbIE W TEPEMEHHbIE), KOHJIEHCATOPbI
(moCTOSIHHBIE W TIEPEMEHHbIE), MaorabapuTHBIE  JIPOCCENH, MajoradapUTHBIC
TpaHcGopMaTops! (MMITYJIbCHBIE, COTJIACYIOIINE, TOBBILIAIOIINE, TOHWKAIOLIUE) U JP.

JIOKaJbHas CETh C BBIX0OJIOM B Internet;

JUILIEH3UOHHAs onepanonHas cuctema Windows 7;

auneH3noHHas nporpamma Microsoft Office2013;

JULIEH3UOHHAs aHTUBUpYyCcHas mporpamma Dr Web;

JuneH3noHHas nporpamma FineReader 7.0

TexHuueckue cpeacTBa 00yUeHUS:

KOMIBIOTEPHI IO KOJIMYECTBY 00yUaIOIINXCS

nepudepuitHbie yCTpOoHCTBa (CKaHEp, TPUHTED);

MYJIbTUMEIUNHBIN ITPOEKTOP;

NEPCOHANIbHBIN KOMIBIOTEP, METAIUIOIIACTUKOBAS JOCKA.

IIlpy wm3yyeHMH MCHUIUVIMHBI B ¢opMare 3JIeKTPOHHOIO O0Oy4YeHH:A ¢
ucnouas3osanuem 1OT: Ilpenynusepcapuym
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3.2. UudopmanmonHoe odecnevyeHue peajin3auuy NporpaMmbl

Jliia peanusanuu nporpamMmsl OMOIMOTEUHBIN (HOHA 00pa30BaTENbHON OpraHU3aLUH
UMEET IeYaTHbIE W/WIN 3JIEKTPOHHbIE 00pa3oBaTelbHbIE U UHYOPMAIIMOHHBIE PECYPCHI,
UCIOJIb3yeMbIE B 00pa30BaTEIbHOM IMPOLIECCE.

IlepeyeHb pexOMeHAyeMbIX Y4eOHBIX U3JIAHMI, JONOJHUTEIbHON JUTEPaTypPhI
HNHuTepHeT-pecypcoB, 0a3bl JaHHBIX OMOJIMOTEYHOr0 (pOHIA:

3.2.1.0cHOBHBIC HCTOUYHHUKH:

OcHoBHas JuTEparypa
1. ®ponoB B.A. Iudposas cxemorexnuka: Yacte 1.0OcHOBBI 1H(DPOBOI

cXeMOTeXHUKH: yueOHHK: B 4 4. — M.: ®I'BY IO «Y4eOHO-MeTOaUYECKUI TIEHTpP IO
00pa30BaHUIO Ha JKEJE3HOJOPOKHOM TpaHcropTey», 2020.- 292¢. ISBN 978-5-907206-
18-2 — TekcT: 31neKTpoHHbIH // DnekTpoHHO-0nOmmoTeyHas cucreMa Y ML KT [caitT].—
URL: http://umczdt.ru/books/41/242200. — Pexum goctyma: Ob «YMII XKT», no

MIapOJIIO
2. ®ponos B.A. lludposas cxemorexnuka. Yacts 2.I1pencrasnenre nupopmanuu B
UPPOBBIX yCTpocTBax : yueOHUK: B 4 4. — M.: ®I'BY JII1O «Y4yeOHO-MeTOAMUECKUI

IEHTP N0 00pa30BaHUIO Ha >KEJIe3HO0pOoKHOM TpaHncmnopTe», 2020. -400c. ISBN 978-5-
907206-19-9— Tekcrt: 2neKTpOHHBIN // DIeKTpoHHO-0MOMHoTeuHas cuctema Y ML KT
[caiiT].—URL: http://umczdt.ru/books/41/242201/. — Pexum noctyna: b « YMII X T»,
10 MapOoJII0

3. ®poinioB B.A. [ludpoas cxemorexuuka. Yacts 3. ApudmeTnyecko- J0ruuecKue
OCHOBBIIIU(PPOBOI cxemoTexHUKH: yuyeOHuK: B 4 4. — M.: ®I'bBY IO «YuebHo
METOJIWYECKUH IIEHTp MO OOpa3oBaHUIO Ha KEJIE3HOJOPOKHOM TpaHcmopTe», 2020.-

600c. ISBN978-5-907206-20-5 — Tekct: DSAEKTpOHHBIA // DJIEKTPOHHO-
oubnuoteunas cucrema Y MII XK/T [caitt].—URL: http://umczdt.ru/books/41/242202. —
Pexxum nocryna: Ob « YMLL X T», no mapomto

4. ®ponoB B.A. Iludposas cxemorexnuka. Yactb 4. Lludpossie ycTpoiicTBa
00paboTku uHpopMmanuu: yueOnuk: B 4 4. — M.: ®I'BY JIIO «YuebHO-MeTOUUECKUi
LIEHTpP 10 00pa30BaHUIO HA KEJIE3HOJOPOKHOM TpaHcropTey, 2020. -516¢c. ISBN  978-5-
907206-21-2 — TexkcT: sneKTpoHHBIN // DnekTpoHHO-0nOmMoTeuHas cuctema Y MIT XKJIT
[caiiT]—URL: http://umczdt.ru/books/41/242204. — Pexum noctyna: Ib « YMLI X T»,
10 MapOITI0

JlonoiHUTEIBLHASA JIUTEPATYypa

1. bakmeera 1O. B. CxemoTtexHuka 1iudpoBbIX yCTpocTB: yuebHoe nocodue / 0. B.
bakmeeBa. — Cankrt-IletepOypr: I'YAIIL 2020. — 113 ¢. — ISBN 978-5-8088-1542-1. —
Texcr: oanexTpoHHbll //  JlaHb: 3nexkTpoHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/216512. — Pexxum goctyna: 3bC «Jlanby», o naposto
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2. Macnos A.A. [Ipaktukym mo mudpoBoii cxemoTexHuke B nmporpamme Electronics
Workbench 5.12 : npaktukym / A. A. MacinoB. — Mocksa: YMII XK/T, 2023. — 148 ¢c. —
978-5-907479-64-7. — Texkcrt : anexktponHsbiid // YML KT : anekrponHas Oubnuoreka. —

URL: https://umczdt.ru/books/1194/280425/— Pexum noctyna: IOb «YMIL] XXIAT», no
MapoJIIo
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHMS YYEFHOM JJUCIHUILIAHBI

PesyabTaTnl 00yyeHus

Kpurepun onenkn

MeToabl OIeHKH

Hepeqenb 3HaHHi7[, O0CBaUBACMbIX B paMKaXx ITUCHUIIJIMHbI:

- BHJIOB MH(OPMAITUH H
CII0CO0OB €¢ MPeICTABICHUS
B OBM.

- QJITOPUTMOB
(GYHKIIMOHMPOBAHHS
U(PPOBON CXEMOTEXHHUKH.

- 00YYarOIIHMIACS MTePEUNCIIACT
BHJIBI HH(OPMAITUHU U CTIOCOOBI ee
npeacTasieHus: B OBM;

- BOCIIPOU3BOIUT AJITOPUTMBI
(dhyHKIMOHUpOBaHUSA 1TU(PPOBOI
CXEMOTEXHUKH.

pa3MyHbIe BB ONIPOCa,
peleHue 3ajad,
TECTUPOBAaHUE

Hepeqeﬂb 31—[3HI/Iﬁ, O0CBaAaUBACMbIX B paMKaXx JUCHMUIIJIUHBI:

- UCTIOJIb30BaTh TUIIOBBIC
CPEACTBA BBIYMCIUTEIBHON
TEXHUKH U IPOTPAMMHOTO
obecrieueHus.

- IPOBOJUTH KOHTPOJIb U
aHau3 nporecca
(GYHKLMOHUPOBAHUS

(G poBbIX
CXEMOTEXHUUYECKUX
YCTPOMCTB I10
(GyHKIIMOHAJIBHBIM CXEMaM

- 00y4aroIuiics IEMOHCTPUPYET
IMPAKTUYCCKHUEC HABBIKU
HCIIO0JIb30BAHHMA THUIIOBBIX CPCACTB
BBIYUCIIUTEIILHOW TEXHUKHU U
MIPOrPaMMHOTO 00ECIICUCHUS;

- aHAJIM3UPYET U KOHTPOJIUPYET
npoueccHyHKIIMOHUPOBAHUS
IU(PPOBBIX CXEMOTEXHUUECKUX
YCTPOMCTB 10 (PYyHKIIMOHAIBHBIM
CXEMaM.

SKCTEPTHOE HAOIIOACHUE U
OLIEHKAa Ha J1a0OPaTOPHBIX U
IMPAKTUYCCKUX 3aHATUAX

SJIEPEYEHD UCITOJIB3YEMbBIX METO/J1OB OBYYEHUA

5.1. TlaccuBHbIe: nekiuu, Oecenpl, OMPOCHI, CaMOCTOSATENIbHAS paboTa, TECThI, METOJI

WUTIOCTPAA U METOJ IEMOHCTPAIIAMN

5.2. AKTUBHBIE U WHTEPAKTUBHBIC: OOpa3oBaTeiIbHbIE BUICODUIBLMBI, WHTEPAKTUBHbBIC

WTPbI, TBOPYECKUE 3aJaHUS.
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