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1. OBIIASI XAPAKTEPMCTHUKA PABOUEI ITPOTPAMMBI
YUYEBHOW JIMCHUATIIMHBI

1.1. O6n1acTs npuMeHeHus1 padoveil NPOrpaMmbl

Pabouass mporpamma y4ueOHOW IUCHUIUIMHBI SBISETCS YaCThIO MPOTPaAMMBbI
MOJATOTOBKM CHELHAIUCTOB cpenHero 3BeHa B coorBercTBuU ¢ PI'OC CIIO mo
cienanbHocT  27.02.03 Aeémomamuxa u menemMexaHuxa Ha —MmMpamcnopme
(orcene3nodoposxcHom mparcnopme) (6a3oBasi IOATOTOBKA).

1.2. MecTo y4eOHOI OMCHMIUVIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH
CIEeNUAJIMCTOB CPeIHero 3BeHa:

VYuebnas nucuumumHa l{ugposas cxemomexnuka siBAsieTcsl 00si3aTebHON
4acTbl0 00wenpogheccuonanbHo2o 1MUKIA TPOTrpaMMbl MOJATOTOBKH CIEIHAINCTOB
cpennero 3BeHa B cootBeTcTBUM ¢ PI'OC CIIO mo cnemmamprOcTH 27.02.03
Asmomamuka u menemexaHuxka Ha MPAHCnopme (Hcene3H0O00POHCHOM MpaHcnopme).

1.3 eapb n muIaHUpPYyeMble Pe3yJbTAThl OCBOCHHS AU CHUILIUHBI
VYyebnas  aucuuruiuHa — [ugpposas  cxemomexHuxa obecrieunBaeT

dbopmupoBaHre OOMMUX W TPO(PECCHOHATHLHBIX KOMIIETCHIIMN 1O BCEM OCHOBHBIM
BugaM gaeareapHoctd PI'OC CIIO mo cmemmansHOCTH 27.02.03 Aémomamuxa u
meneMexaHuka Ha mpaHcnopme (Jcene3Ho0opodcHom mpancnopme). Ocoboe
3HAYCHUE TUCITUTIIMHA UMEET Mpu (POPMUPOBAHUH U PA3BUTHH:

OK 01 BsiOupath criocoObl permieHus 3aaad mpo(ecCHOHANBbHON eITeTbHOCTH
MPUMEHUTENHHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02 OcymecTBisiTh TOWCK, aHadU3 W HMHTEpIpeTanuio uHbopmalumy,
HE0OXOMMOM TSI BBIMOJTHEHUS 3a/1a4 MpoheCcCUOHATBHOM IEeATeTbHOCTH;

[IK 1.1 AHanu3npoBaTh paboty CTAHL[MOHHBIX, IIEPETOHHBIX,
MUKpPOIIPOIIECCOPHBIX ~ W JUAarHOCTHYECKHX CUCTEM  aBTOMAaTHKH  TIO
MPUHITUITHATBHBIM CXEMaM.

B pamkax mporpamMMbl y4eOHON TUCIUTIIIMHBI O0yYArOIIMMUICS OCBAUBAIOTCS
yYMEHUS U 3HAHHUS:

HIIE,O(I;K YMenus 3HaHUsA
OK 01 — WCIOJB30BaTh TUIOBBIE CPEICTBA — BUJIbI THGOPMAIIHH U CTIOCOOBI €€
OK 02 BBIYMCIIMTEIILHON TEXHUKH U TPOTPAMMHOTO | ITpeAcTaBieHus B OBM;
IK 1.1 o0ecrniedeHus; — aIrOpUTMBbI (PYHKIIMOHUPOBAHUS

— IPOBOJIUTH KOHTPOJIb M aHAIIU3 Ipoliecca | HU(PPOBOM CXEMOTEXHUKH.
(bYyHKIMOHMPOBAaHUS U(PPOBBIX
CXEMOTEXHUYECKUX YCTPOUCTB IO

(GYHKIMOHATILHBIM CXEMaM.




1.4. KoinyecTBO 4YacoB Ha OCBOeHHE padoyeil mporpaMmbl YuyeOHO¥
AUCUHUITUHBI
O6bpeM 00pa3oBaTeNbHOM MPOrpaMMbl 0OyUarolerocs: 74 4acoB, B TOM YHCIIE:

o0s13aTenpHast yacTh - 56 yaca;

BapuaTHBHas 4yacTh — 18 gacos.

YBenuueHne KOJIMYeCTBA dYacoB pabodeil mporpamMmbl 3a CUET YacoB
BapHAaTHBHOMW YacCTH HAmNpaBlIEHO Ha yenyOnenue oObeMa 3HAHWU IO pasfeiiaMm
IPOTPaMMBI.

O0beM oOpa3zoBaTesbHONW MpOTrpaMMbl OOydaromierocss — /4 4acoB, B TOM
YJHUCIIe:

00beM paboOThl O0Y4YAIOIIUMXCS BO B3aUMOJCHCTBUM C MpernojaBaTtenemM — (4
Jaca,

CaMOCTOSTENbHOM paboThl oOyyatomerocs — 0 yacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIJIAHBI

2.1. O0bemM yueOHOM TUCHUIIJIMHBI U BUAbI Y4eOHOH padoThl

Buj yueOHoit padoThl

O0BbeM yacoB

O061beM 00pa3oBaTeIbHON MPOrpaMMbl 74
B TOM YHCIIE:

TEOpeTUIeCcKoe 00ydeHne 46
1ab0paTOpPHBIE 3aHATUS 16
MIPaKTUYECKHE 3aHATHS 12
KypcoBasi paboTa (IIpoeKT) (ecau mpeayCMOTPEHO) 0

CamocTosTenbHast paboTa 00y4aronierocs 0

IIpomexyTounas arrectauus B popme ouggepenyuposannozo 3auema




2.2. TemaTu4yecKHMid IJIAH M COEP:KaAHME YYeOHOM TUCUMIIIIMHBI

Haumenosanue
pa3aesioB U TeM

Conep:kanue ydyeOHOro marepuaia u GopmMbl OPraHu3anuM JAesITeIbHOCTH
00y4arIMXCcs

Oo0Lem

qgacax

Koabl koMIneTeHIui,
¢dopmupoBanmio
KOTOPBIX CIIOCOOCTBYeE]
3JIEMEHT NPOrPaMMBblI

1

2

4

BBenenue

Conep:kanue y4eOHOTr0 MaTepuaJia

3ajauu U CTpyKTypa aucuuiuinebl. Conep:kaHue TeM AUCHUIUIMHBL. 3HAYEHUE JUCUUIIINHBI
Ha COBPEMEHHOM J3Tare pa3BUTHS OOIIECTBA U B CHUCTEME MOATOTOBKU CHEIHAIKMCTOB IO
aBTOMATUKE U TEIEMEXAHUKE Ha >KeJIE3HOJOPOKHOM TpaHcnopre. Kparkuii oyepk ucropuu
pa3BuTUS THPPOBON CcXeMOTeXHUKH. CBs3b IUPPOBOH CXEMOTEXHUKH C Pa3BUTHEM
AJIEMEHTHOM 0a3bl MpU CO3AaHUU MPUOOPOB U YCTPOUCTB (HYHKIIMOHAIBHON 3IEKTPOHUKU U
BBIYMCIIUTEIIbHOW TEXHUKA Ha OCHOBE cHHTEe3a. OCHOBHBIE OMPEIEICHUS W TIOHSATUS B
nu(pOBOM CXEMOTEXHHUKE: CXEMOTEeXHHKa, LU(POBON cHrHai, IUPPOBOE YCTPOUCTRO,
nudpoBas JIOTWKA, CHHTE3, MHKpompoieccop, Mukpo IOBM. Poasr u 3HadeHue
(YHKIIMOHATIBHOW AJIEKTPOHUKH, KaK HAyYHO-TEXHHUYECKOIO HANpPaBIIEHUS, B MOCTPOCHUU
HOBBIX CUCTEM aBTOMATHKH Ha KEJIE3HOJOPOKHOM TPAHCIIOPTE

OK 01
OK 02
IIK 1.1

Pasnen 1. Apudmernyeckne 0CHOBbI HH(PPOBOIi CXeMOTEXHHUKH
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Tema 1.1. ®opmbl
NpeacTaBJIeHUs
4YHCJI0BOH
uHopMmanuu B
nH(ppoBbIX
yCTpoicTBax

Coaep:xxanue yueOHOro MaTepuaJia

OcHoBHbIE OCOOEHHOCTH CHUCTEM CUMCIIECHMS JUIsl MpeAcTaBiIeHus (3amucu) MHpopManuu B
ycTpoicTBax LHU(POBOM CXEMOTEXHMKH (JBOMYHAsS, JBOUYHO-AECATHYHAS, BOCbMEpHYHas,
HIeCTHaaTepUYHAsI CUCTEMBbI CUMCIICHUS).

dopmaTel IpeACcTaBiIeHUs U Tepenadn nHpopManuu s HUPPoBBIX ycTpohcTB. [loHsTHE
oura, OalTa, MAaIIMHHOrO cjoBa. MaTeMaTHYeCKHMH W MAaIIMHHBIA CIIOCOOLI 3amucH
JBOWYHBIX yncesl. GopMbl NpecTaBlIeHUs Yyiced ¢ (UKCUPOBAHHON M IUIABAIOIIEH 3amsTOM.
[Tonstue o paspsanHoii cetke. [IpencraBieHne MoNOKUTENbHBIX U OTPUIATEIbHBIX IBOUYHBIX
qHceN B MPSIMOM, 0OPaTHOM, JTOTIOJIHUTEILHOM U MOAM(DHUIIMPOBAHHOM KOJIaX CO 3HAKOBBIM U
0e3 3HaKOBOT'0 paspsaa

OK 01
OK 02
IIK 1.1

B ToM umnciie, NPAKTHYECKHUX 3aHATHH

IIpakTnueckoe 3ansaTue Ne 1. KoaupoBaHue LenblX, JPOOHBIX U CMEIIAHHBIX YHCEN B
Pa3JIMYHBIX CUCTEMAX CUMCIICHHUS.
IIpakTHyeckoe 3anaTHEe Ne 2. KonupoBaHue MONOKUTEIbHBIX U OTPULATENIBHBIX JBOMYHBIX




qucell B IPSIMOM, 0OpaTHOM, JOTOJIHUTEIFHOM U MOIU(MUIIMPOBAHHOM KOJIaX CO 3HAKOBBIM U
0e3 3HaKOBOT'0 paspsaa

Tema 1.2. Coaeprxanue yueOHOro MaTepuaJia 4 OK 01
Apudpmernyeckue OcCoOEeHHOCTH BBINOJIHEHUST apU(METUYECKUX OIEepaluii ¢ MHOTOPa3psSAHBIMH JTBOMYHBIMU OK 02
onepanmu ¢ KOAMPOBAHHBIMU YMCJIaMH (CIIOKEHHE, BBIUYNTAHUE, YMHOXKEHHUE U JIEJIEHUE) CO 3HAKOBBIM U K 1.1
KOJAUPOBAHHBIMU 0€e3 3HaKOBOTO pa3psa.
YyHCIaAMU [IpaBuna ©  TOCHENOBATENBHOCTH  BBIMOJHEHUS  apUPMETHUYECKHX  OmNepanmuil ¢

KOJMPOBAaHHBIMU IBOMYHBIMH YKCIAMU ¢ (PUKCUPOBAHHOM U IJIABAIOLICH 3aMsATOM B IPIMOM,

00paTHOM, JOTOJHUTEIFHOM W MOAM(PHUIMPOBAHHOM KOJI€ CO 3HAKOBBIM M 0€3 3HAKOBOTO

paspsana. CiiokeHue M BBIUUTaHHE KOJUPOBAHHBIX TBOMYHO-IECATUYHBIX YUCEI CO 3HAKOBBIM

1 0€3 3HAaKOBOTO pazpsiaa

B Tom unciie, NPAKTHYECKHUX 3aHATHH 2

IIpakTnyeckoe 3ausitue Ne 3. BrmmonHeHne apupMETHYECKHX — ONEpanuid ¢

MHOTOPa3psAIHBIMA ABOMYHBIMU KOJAMPOBAHHBIMU YUCIAMH CO 3HAKOBBIM M 0€3 3HAKOBOTO

paspsaa.
Pasnen 2. Jlornyeckue 0CHOBBI IUPPOBOI CXeMOTEXHUKH 10
Tema 2.1. Coaep:xaHue y4eOHOro MaTepuaJia 4 OK 01
DOYyHKUMOHAJIbHASA @U3NYECKOE TMPEJACTABICHUE JIOTUYECKUX 3HAYEHUU JBOWYHBIX YHCENI AJIEKTPUYECCKUMHU OK 02
JIOTUKH curHaiamu. IloHsTHe © KOMOMHALMOHHOM cxemMe U LUppoBOM aBTOMare. byneBbl K 1.1

(mepexrovyaTenbHbie) (PYHKIMHA, X KOJIMYECTBO M CIOCOOBI 3aJaHUs, CYIIECTBEHHBIE H
(UKTHUBHBIE TIEpEMEHHBIE.

CriocoObl  MpencTaBieHHs] JIOTHUECKUX NEePeKITIYaTeNIbHBIX  (DYHKIMI: BBICKa3bIBaHUE
(cmoBecHO€ ¥ MHUCBbMEHHOE), Tabau4HOoe (MOHATHE O TaONWIax MCTUHHOCTH) W
aHaJIMTUYECKas 3amuch (3anuck GopMyIioi). DneMeHTapHble (OCHOBHbIE, 0a3UCHbBIE QYHKIUU
U, NJIN, HE) u xomOuHannoHHbie (yHUBEpCaIbHbIe, 0a30BbIC) TOornYeckue GyHKINN OTHON
U JBYX TMEpPEeMEHHBIX, UX (YHKIMOHAJIBHAS 3alUCh Yepe3 IU3IBIOHKINI0, KOHBIOHKIHUIO U
nHBepcuio. [lorsTre BhicKa3piBaHus. Onepanuy UMILTHKAIINHA, SKBHBAJICHTHOCTH U CYyMMBI
10 MOJTYJIIO 2, X CBOWCTBA.

TaOnuIel HCTUHHOCTH JJI OCHOBHBIX (0a3UCHBIX) M YHUBEPCATbHBIX (0a30BBIX) JIOTHUECKUX
¢byHkIui. PeneiiHO-KOHTaKTHBIA aHAJOT SJEMEHTAPHBIX U KOMOWHAIMOHHBIX JIOTUYECKUX
byHKIUH.

[IpumeHeHre 3aKOHOB, TOXKIECTB M MPaBUJ aareOpbl JOTUKU s 3allUCH M NPeoOpa3oBaHus
MepeKTIovaTenbHbIX  (QyHKIMNA. YcnoBHOoe Tpaduueckoe obo3HadeHne (YI'O) ocHOBHBIX
(0a3uCHBIX) M yHHMBEpCAIbHBIX (0a30BBIX) JIOTMYECKHX OJIEMEHTOB Uil  peasln3alvu
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9JIEMEHTAPHBIX M KOMOMHALMOHHBIX (DYHKIUI

B ToM unciie, NpaKTHYeCKUX 3aHATHI

IIpakTuuyeckoe 3ansitue Ne 4. @opmbl npeacraBieHuss GyHKIHMA anreOpbl JOTHKU U UX
MUHUMU3ALHS.

Tema 2.2. OcHOBBI
CHHTe3a uu(poBbIX
JIOTHYECKUX
YCTPOMCTB

Coaep:xaHue y4eOHOro MaTepuaJia

AJroput™ mepexojia OT BBICKA3bIBaHUS K TAaOMUYHON M (PYHKIMOHAIBHON aHATUTHYECKON
¢dopme 3anucH mepexmouaTenbHbIX (YHKIUNA. OCHOBBI aHAJUTUYECKOTO U rpaduyeckoro
(xapte1 KapHo) cnoco6oB mMunuMmu3anuu ¢yHkiuil. Meroarka nepexoga OT HOpMaJbHOU K
COBEPLICHHBIM (popMaM 3amuCH NEPeKII0YATENbHBIX (YHKIUN NpH aHATUTHYECKOM U
rpagu4IecKoM crocodax.

OCHOBBI CHHTE3a W aHAIHW3a KOMOMHAIIMOHHBIX JIOTHUYECKUX CXeM. AJITOPUTM Iepexoia OT
BBICKA3bIBaHUSl K TaOIWyHOW W (YHKIMOHAIBHOM aHaIUTHYECKON ¢opMme 3amucu
nepeKmrovaTrenbiplx  QyHKiMi. CnenuanbHblie  pasnokenus [ID. He momHOCTBIO
onpeneneHubie (uactHeie) [1D. Tloctpoenue GyHKIMOHAIBHON CXEMBI JIOTHYECKOTO
ycTpolicTBa MeTogoM cHHTe3a. CHHTE3 HEe TMOJHOCTHIO 33JaHHBIX JIOTUYECKHUX (DYHKIIUI.
[TonsiTHe O 3ampemeHHbIX W HEOMNpEIENIEHHBIX Habopax apryMeHTOB 3JIEMEHTapHBIX
¢byHkumid. AHanmu3  (QYHKIMOHAIBHBIX CXEM JIOTMYECKHX YCTpoicTB. Hekoropwie
OCOOCHHOCTH TOCTPOCHHSI CXEeM JIOTHYECKHX YCTpPOHCTB. TexHuueckas peanu3anus —
MIOCTPOCHHE JIOTMYECKMX CXE€M 10 IMepekiodareiabHbiM  (QyHKIusAM. OcoOeHHOCTH
IIOCTPOEHHUS IOTHYECKUX YCTPONCTB

B Tom YUCJIE, MPAKTUYICCKHUX 3aHATHH

IIpakTuyeckoe 3ausitue Ne 5. IloctpoeHue cxem UUPPOBBIX JOTHYECKUX YCTPOUCTB
METOJIOM CHHTE3A.

OK 01
OK 02
K 1.1

Tema 2.3. llu¢poBbie
HHTErpajbHbIe
MHKPOCXeMbI

Coaep:xxanue yueOHOro MaTepuaJia

O6mme cBenenus o I1UGPOBBIX HHTErpanbHBIX MuKpocxeMax (LIUMC) u obmacte ux
npumeHeHus. OcHoBHble cepun LHHUMC g 1OCTpOEHMsI JIOTMYECKHX —YCTPOMCTB.
Knaccupukanusa cepuit HUMC 1o ¢yHKIMOHAIBbHOMY Ha3HAu€HUIO, (PU3MUYECKOMY
MPUHIUIY pabOThl AKTUBHBIX AJIEMEHTOB (CXEMOTEXHHYECKOE pEIIEeHHE), HIEKTPUUECKUM U
SKCIUTyaTallMOHHBIM  [apamMeTpaM, BBINOJHSIEMbIM  (QYHKIUSAM, Ki1accaM  (TUIam).
Homenknarypa u cepuu UM(POBBIX MHTETpalibHBIX MHKpocxeM. KoOHCTpyKTHBHOE
odopMmIileHHe MHTErpadbHbIX MHKpocxeM. Cucrema nudpoOyKBEeHHOTO 00O3HAUEHUS cepuil
UGPOBBIX HHTErpaibHbIX MHUKpocxeM. OcHoBHble mapameTpbl LIUMC. CpaBHuTENbHBIE
napametpsl LIUMC ¢ pa3nuyHbIMU BUJJAMU CXEMOTEXHUYECKHUX PELIECHUH.

OOm1ast XxapakTepUCTHUKA TOCIEOBATEIbHBIX U KOMOMHALMOHHBIX HU(POBBIX JOIMYECKHX

OK 01
OK 02
K 1.1




ycrpoiictB Ha ocHoBe [IMMC. ®DyHKIMOHATBHBIE CXEMBI U YCIOBHBIE TpadudecKue
o6o3znauenust [IUIMC B 3aBUCMMOCTH OT (YHKIMOHAJIBLHOTO HazHaueHUs. OCOOCHHOCTH
BkitoyeHus: LIMMC B QyHKIIMOHAJIBHBIX CXeMaX JIOTHUECKUX YCTPOMCTB

Pasznea 3. [lociienoBaTesibHOCTHBIE HU(PPOBbIE YCTPOHCTBA — HM(POBBIE ABTOMATHI
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Tema 3.1 Hudposbie
TPUITEPHBbIE CXEMBbI

Copep:kaHue y4eOHOT0 MaTepHuaJia

OOm1re cBefieHUsl O TPUITEPE KaK MpocTelIneM KoHeuHoM [ poBoM aBromare. Haznauenue
TPUITEPOB M HUX MPUMEHEHHE B alIapaType IKEIE3HOJAOPOKHOM aBTOMATUKU U
TeneMexaHuku. Tumbel TpurrepoB. Kiaccudukamnust TpUITEpOB IO CIOCOOY 3almuCH U
yrpasiieHus: nHpoOpMaluel, OpraHu3aluy JOoru4eckux cBsaszeil. Hasnauenue u o6o3HaueHue
BXOJIOB U BBIXOJIOB TPUITEPOB. MeToauKa orpeneaeHusl cocTossHus Tpurrepos. OCHOBHbIE
rapameTpsbl.

[locTpoeHue TpUITEpOB Ha OCHOBE JIOTMYECKUX AJIEMEHTOB HHTEIPAJIbHOM CXEMOTEXHHKH
MeToAOM cHuHTe3a. OCHOBHBIE MOHSATHS O CTATUYECKOM U JUHAMHYECKOM YMPABICHUU
TpurrepoM. [IpuHIMN (QYHKIMOHMPOBAaHUS acHHXpPOHHOTO RS-Tpurrepa (OmcrabGumiibHas
syelika mamsATH) Ha ocHoBe Jormueckux snemeHtoB U-HE u WJIM-HE B uHTerpanbpHOU
CXEMOTEXHHUKE C MPSIMBIMA WHBEPCHBIMU BXonamu. [locTpoenne GpyHKINOHATBHON CXEMBI U
npouecc (yHKIMOHUPOBAHHS OJHOCTYNEHYATOr0 M ABYXCTyleH4atoro RS-tpurrepa.
OcoOeHHOCTH TIOCTPOEHUST M Pa0OTHl (YHKIMOHATIBHBIX CXEM CYETHBIX TPHUITEPOB.
[TocTpoenne (QYHKIIMOHANBHBIX CX€M M TPUHIUN paboThl TpUrrepoB T-Tuma, D-tuma.
[Tocrpoenne yHuBepcanpHoro JK-tpurrepa Ha ocHoBe RS-Tpurrepa ¢ ycTpaHeHuem
COCTOSIHUSI HEOIIPEJICNIEHHOCTH. Y CJIOBUS TOCTPOEHUS U PabOThl CUHXPOHHBIX TPHUITEPOB.
Tabnuia nepexonoB Tpurrepa (Tabauia ICTUHHOCTH) U 3aKOH (DYHKIIMOHUPOBAHUS TpUITEpa
(xapakTepucTUYecKoe ypaBHEHUE TPUTTEPA).

Hekotoppie ~ ocobeHHOCcTM  (YHKIMOHAJIBHBIX  CXE€M  TPUITEPOB:  paclIMpeHHe
uHpopmannoHHeix BxogoB mo W (MJIN), cozmanue BXOAOB ACHHXPOHHON YCTaHOBKHU
(copoca) B HyneBoe (0) mnu eaumHu4HOE (1) COCTOSIHME TPUITEPOB M UX OJOKUPOBKA,
CO3JIaHMEe JIOMOJHUTEIBHBIX BXOAOB paspemieHus. [loctpoenne u pabora cxemM B3aUMHOIO
npeobpazoBanus tpurrepos: RS—T; D —»T; RST— D; RST— JK; JK — RS; JK— T,
JK—D. YcnoBHoe rpadguueckoe 0003HaUYCHHE TPUTTEPOB

B Tom umncJie, 1a0OpPaTOPHBIX 3aHATHH

JlaGopaTtopnoe 3ansatue Ne 1. HccienoBaHue pabOThl WHTETPaJbHBIX TPUITEPOB Ha
JIOTUYECKHUX JIEMEHTaX

OK 01
OK 02
IIK 1.1

Tema 3.2. Llndpossie
CYCTYMKHU UMITYJIBCOB

Conep:xanue yueOHOro MaTepuaJia

O6mue cBeneHus o cuerynkax. HazHaueHue u TUIBI CYETYUKOB M MEPECUETHBIX YCTPOMCTB.

OK 01
OK 02
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Knaccudukanus m mapamerpsl cyeTyukoB. I[IpuHIMI (QYHKIIMOHUPOBAHHUS CUYETYMKOB.
MakcumanbHblii  (M30BITOYHBIN) ©  IPGEKTUBHBIA  KOI(DPHUIIMEHTHI cUeTa CYeTYHKA.
[Tepenonuenune cueTunka

[lpuHnmnbel  mocTpoeHuss U pabOThl  CUETYMKOB HA CJIOXKEHHE M  BBIYMTAHHE C
MOCTIeIOBATENbHBIM, TapajUIeIbHBIM, CKBO3HBIM W TPYNIOBBIM IepeHOCOM. Tabmiwuia
MEepPexo/IoB  CYETYHMKOB  (Tabiula HCTUHHOCTH, Tabmuma COCTOSHUM) U 3aKOH
(YHKIMOHMPOBAaHUSI  CUETYMKA (XapaKTepHCTUYECKOe YypaBHEHHE). PaspsaHocte U
K03 (ULMEHT Mepecuera CUYETYMKOB, BECOBOE COOTHOIICHHE pa3psiioB. BBox u BBIBOJ
uHbOpMaMM B CYETYMKAX (TOCIENOBATENbHBIM M TapamiensHbiid). CHHXpPOHHBIE U
ACHHXPOHHBbIE cyeTunkHh. CUeTYMK C H3MEHSEMBIM HalpaBJICHHEM cYeTa (PEeBEpCUBHBIM
cyeTurk). CaMOOCTaHABIMBAIOIIMUNACS CUETYUK. JekaaHbI TBOMYHO-/IECATUYHBINA CUYETUHUK.
[Toctpoenue u mpuUHUUI PabOThl CYETYUKOB C MEPEMEHHBIM KOA(PHUIIMEHTOM IepecuerTa.
KounbnieBbie cueTunkm.

[TocTpoeHne CyMMHpPYIOIIETO JBOMYHOTO CYETUYMKA METOJIOM CHHTe3a. BapuaHTbl
rpaguyeckoro Hu300pakeHHs (PYHKIHMOHAJIBHBIX CXEM CUYETYUKOB (BEPTHKAIbHOE U
TOPU30HTANIbHOE). Y ClIOBHOE rpaduueckoe o0o3HaueHne cueTynkoB. KackagHoe coennHenne
CUETYMKOB (MHOTOpa3psiiHble cueTyuku). CXeMbl JeNuTeNss YacTOThl HMMITYJIbCHOU
MOCJIeIOBATEIPHOCTH HAa OCHOBE IBOMYHBIX CUETUYMKOB (HA3HAUYCHUE, TPUHITUI IOCTPOCHUS U
paboTa enuTeneil ¢ pa3aTu4HbIMU KO3 QHIIeHTaMu AeNeHus)

B ToMm unciie, 1a00paTOPHBIX 3aHATHI

JlabopaTopHoe 3ansitue Ne 2. VccienoBanue pyHKIIMOHAIBHBIX CXEM CYETUHKOB.

K 1.1

Tema 3.3. Perucrpnbi

Coaep:xxanue yueOHOro MaTepuaJia

O6mue ceenenus o perucrpax. Haznauenue u tumnsl peructpoB. Kinaccuduxaius peructpos.
[TpuHuMn mocTpoeHuss U paboThl MOCIEIOBATENBHBIX, MapauIeIbHbIX, MOCIEI0BATEIBbHO-
MapajuleNIbHBIX W NapauIeIbHO-TIOCIIE0BATEIbHBIX PETUCTPOB IPU BBOJAE M BBIBOJE
nHpopmanuu. OcoGeHHOCTH NapagazHOro napauieabHOro peructpa. Konbiesbie perucTpsl,
X Ha3HayeHHe, OCOOEHHOCTU IOCTPOEHUS W TUHAMHUKa paboThl. PerucTpbl ¢ BBICOKHUM
UMIIEZJAHCOM, NIPUMEHEHHE WX B BBIUMCIHTENBHBIX KOMIUIEKCAX. PeBEpCHUBHBIN peructp,
Ha3HaYeHHUe, MPUHIIMI TOCTPOCHUS U OCOOEHHOCTH NMpuMeHeHHs. CIBHUraroue perucTpsl ¢

LEeMsIMM TIpHeMa JBOWYHOM HMH(POpPMALUMU B TOCIEJOBATEILHOM KOJE€ M BBIJAYM — B
napajyieIbHOM Kojie M HaoOopoT. ChaBuraromye perucTpbl Kak IpeoOpa3oBaTesd KOJOB.
Bydephsbie peructpsl.

BapuanTts! rpaduueckoro n3obpaxkeHus: QyHKIMOHATBHBIX CXEM PETUCTPOB (BEPTUKAIbHOE
U TOPU30HTAIbHOE). YCJIOBHOE Tpaduueckoe o0O3HaueHHE pPEerucTpoB. Peanmsaims cxem

OK 01
OK 02
K 1.1
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PEruCTPOB HA TPUTTCPAX PA3JTIUIHBIX TUIIOB

B ToM umnciie, 1a00paTOPHBIX 3aHATHI

JlaGopaTopHoe 3ansiTue Ne 3. MccnenoBanue pyHKIMOHAIBHBIX CXEM PETUCTPOB

Paznen 4. KomOunnanuonnbie ungposbie ycTpoicTBa

18

Tema 4.1.
Hudparopbl u
Aemngparopsl

Coaep:xxanue y4eOHOro MaTepuaJia

Haznauenue mudparopoB u aemmdparopoB Kak 3JIEMEHTOB IMPEOOpPA30BaHHS UYUCIOBOU
unpopmanuu. [TpuHImn moctpoeHus U paboTel mmdpatopoB u aemudpparopos. Tadbmuma
UCTHHHOCTH TIpoliecca (yHKIMOHWMpOBaHUS mmdparopa u apemmdparTopa. MaTpudHEIe,
TUHEHHBIE W TPSIMOYTOJIbHBIE Jemm@paropbl. EMKOCTE mu@paTopoB u AemudpaToposB.
dopmaTel BXOJHOTO KOJAA: JBOWUYHBIA W JBOMYHO-JACCATHYHBIA. MHOTOCTyIEHYAThIC
nemupaTopsl.

YcnoBHoe rpaduueckoe oOo3HadeHHe IMU(PATOPOB U JAemHUPPaTOpOB. AHAIH3 CXEM
mmdpatopo u gemudparopos B 6azucax MJIM, U-HE, MJIN-HE

B ToMm unciie, 1a00paTOPHBIX 3aHATHI

JlaGopaTtopnoe 3ansitue Ne 4. VccienoBanue (yHKIMOHAJIBHBIX CXEM MIH(PPATOPOB H
aeudpaTopoBy

OK 01
OK 02
K 1.1

Tema 4.2.
IIpeoGpa3oBaresnn
KO0B

Coaep:xanue yueOHOro MaTepuaJia

Hasnauenne npeoOpazoBareneir kogoB. [IpuHiun noctpoeHust 1 paboThl Mpeodpa3oBaTeis
JBOMYHOTO MO3UIIMOHHOTO YHCTIa B ClIelMaIbHbIe TBOMYHbBIC MAIIMHHBIE KOJBI U MAaITMHHBIX
KOJIOB OJHOTO BHJIa B JPYroH, mpeoOpa3oBaTeiss TBOMYHO-IACCATUIHOTO KOJa B JIBOMYHO-
JECSITUUHBIM KOJ| JPYroro BUIa, MpeoOpa3oBarenst KOAOB Uil UU(POBONW KOAMPOBKH.
Oco0OeHHOCTH TIOCTPOCHHUSI CXEM IIPH IEepPeXoje W3 KOJOB OIHOW CHUCTEMBI CUWCIICHHS B
npyryto. Tabnauia UCTUHHOCTH TIpolecca (PyHKIIMOHUPOBAHUS TPeoOpa3oBaTesi KOJOB.
VYcnoBHoe rpaduyeckoe oOo3HaueHHWe TmpeoOpaszoBarenell  KOJAOB. AHAIU3  CXeM
npeoOpasoBarenei kogos B 6azucax MJIN, I-HE, NJIN-HE

B Tom YUCJIEC, MIPAKTUYICCKHUX 3aHATHH

HpaKanecxoe 3ansaTue Ne 6. Jlornueckoe IMPOCKTUPOBAHNUEC CUYCTHBIX CXCM.

OK 01
OK 02
IIK 1.1

Tema 4.3.
MyJabTHILIEKCOPBI U
AEMYJIbTHILIEKCOPbI

Conep:kanue y4eOHOIro MaTepuaia

HaznaueHune MyJIbTUIIIIEKCOPOB U JAEMYJIbTUILIEKCOPOB KaK AJIEMEHTOB YCTPOICTB Mepeaayn
u mnpuema HHPoOpManuu. MyJIBTUIUIEKCOPbI Kak HU(GPOBBIE MHOTOMO3ULMOHHBIE
MEPEeKII0YaTeIN-KOMMYTAaTOpbl.  JIeMyJIbTUINIEKCOPbI  KaK  CEJIEKTOPbI-paclpeleIuTenu
BXOJIHOT'O CUTHAJIa, PACHIUPUTEIN KaHAJIOB.

[lpuHimn mocTpoeHuss U (QYHKIMOHUPOBAHUSA MYJIbTHILUIEKCOPOB M JIEMYJbTUILIIEKCOPOB.

OK 01
OK 02
K 1.1
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OCOOCHHOCTH HCIONB30BAHUS MYJIBTUIUIEKCOPOB JIsl Mepenadd WHGOpMAIMU M3 MHOTHX
KaHaJIOB B OJUH B IIOCJIEAOBAaTEILHOM KOAE M IpeoOpa3oBaHUs MapajUIe]bHOrO KOAa B
HOCJIEAOBATENbHBIH. MyIbTUIUIEKCOPHOE U AEMYJIBTUIUIEKCOPHOE JepeBo. Tabimia
UCTHUHHOCTU Tpouecca (YHKIHMOHUPOBAHHUS MYJIBTUIUIEKCOPOB M JEMYJbTUIUIEKCOPOB.
[IpuMeHeHHEe MyJBTUILIEKCOPOB M JAEMYJBTHIICKCOPOB KaK KOMMYTaTOpPOB KaHAJIOB.
Ilonatne o cenekropax-MyJbTHIUIEKCOpaX. YCIOBHOE Trpaduueckoe 0003HaueHHE
MYJIBTUIIIEKCOPOB U JI€MYJIbTUIUIEKCOPOB

B ToM umnciie, 1a00paTOPHBIX 3aHATHI

JlabopaTopHoe 3ausiTie Ne 5. VccienoBanue (pyHKIIMOHAIBHBIX CXEM MYJIbTUILUIEKCOPOB U
JEMYJIbTUILIEKCOPOB.

Tema 4.4.
KoMOuHanmoHHbBIE
ABOMYHBIE CyMMATOPbI

Coaep:xanue yueOHOro MaTepuaJia

Hasnauenune wu kiaccudukanys KOMOMHALIMOHHBIX CyMMaTopoB. IlocTpoeHue MeToiaom
CUHTe3a U  ycloBUS  (YHKIHMOHMPOBAHHMS  OJHOPA3PSAHOTO  KOMOWHAIIMOHHOTO
noiycymmaropa. Tabnuia MCTHHHOCTH Tporecca (yHKIMOHHPOBAHUS KOMOHMHAIIMOHHOTO
cymmaropa. Iloctpoenne u paboTa TMOJHOTO OJHOPA3PSAIHOTO KOMOMHAIIMOHHOTO
CyMMaTopa.

MHoropa3psiiHple  CyMMaTOpbl IOCJEAOBATEIBHOTO M  MapajuleNIbHOrO  JIEUCTBHUS  C
3allOMMHAHUEM IIEPEHOCA, IOCJIEN0BATEIbHBIM CKBO3HBIM IIEPEHOCOM, NapaJIEIbHBIM M
rpynnoBsiM  nepeHocoM. CrocoObl  MOBBIMIEHHUS — OBICTPOAEHCTBHS — MapauledbHbBIX
cymmartopoB. HakamnuBarompe JBOWYHBIE CymMMaTOpbl. JlecATHYHBIE CyMMAaTOpBI.
KackagHoe coeanHeHHe cyMMaTropoB. YCJIOBHOE rpaduyeckoe 0003HauY€HHE CyMMAaTOpOB.
AHanu3 QyHKIIMOHAJIbHBIX CXEM CYMMaTOpPOB

B Tom unciie, 1a00paTOPHBIX 3aHATHI

JlabopaTopHoe 3ansitue Ne 6. VccienoBanvie (pyHKIIMOHAIBHBIX CXEM CyMMaTOPOB.

Tema 4.5. LHudposbie
KOMIIAPATOPbI

Coaep:xanue yueOHOro MaTepuaJia

Haznauenune u knaccuduxanus nu@poBbIX KOMIIApaTOPOB — CXe€M CpaBHEHMs. OCHOBHbIE
olepanuy IOpPa3psIHOTO CPaBHEHMS JIByX CPaBHUBAEMBIX JBOWYHBIX YHCEI HA OCHOBE
anredpel Joruku. [IpUHIMIBI paBeHCTBa W HEPAaBEHCTBA JBOMYHBIX uMced. [IpuHuun
MOCTPOSHMSI U Tpoliecc (PYHKIIMOHUPOBAHUS OJHOpPa3psAHOro Kommaparopa. IToctpoenue u
paboTta MHOTOPA3psSAHOTO KoMmIaparopa. Tabnmuiia HWCTHHHOCTH (YHKIMOHUPOBAHUS
komnaparopa. CrocoObl HapallMBaHUS Pa3psIHOCTH KoMmmapaTopoB. KackaiHble cXembl
KOMIIapaTopoB. Y cioBHOE rpaduyeckoe 0003HaYeHNE KOMIIAPaTOPOB

OK 01
OK 02
IIK 1.1

Paspnea S. [lndposeie 3annoMuHaAKOIIHE YCTPOHCTBA
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Tema 5.1. Coaeprxanue yueOHOro MaTepuasia 2 OK 01
Knaccupuxanus n O0mas  XapakTepuCTUKa W Ha3HaueHWe [U(QPOBBIX  3AMOMHUHAIONINX  YCTPOMCTB. OK 02
napamMeTpbl Knaccudukanmss m mapameTpbl IH(PPOBBIX 3alIOMUHAIOIIMX YCTPOHCTB MO (PU3UYECKUM IK 1.1
3alIOMUHAKIIUX MPUHIUIAM pabOThI, 10 TEXHOJIOTHH MU3TOTOBJICHHUS, CIIOCOOY M300pakeHUsI YUCEeN, CIIOCO0y
yCTpoiicTB 3aroMHHaHUS UH(OPMAIMH, TI0O KPaTHOCTH CYMTHIBAHKS. METO bl pa3MeleHus: HHGOpMAaII

(ampecnas u 6e3aapecHas). Mepapxus (CTpykTypa) 3anomMuHammux ycrpoicts (O3, 113V,

[I13Y). OCHOBHBIE ~ XapaKTEPUCTUKH  3alOMUHAIONIMX  YCTPOMCTB: €MKOCTb,

ObICTpOJICiiCTBHE, HANEKHOCT M OSKOHOMUYHOCTb. [loHATHE O CBepXOonepaTHBHOM

3anomuHaroneM ycrpoiictse (CO3Y). Opranuzamust 6€3aIpecHOM U BHPTYyAIbHOM MaMSTH

(MarazuHHas, CTEKOBasi, aCCOLIMATUBHAsI, HEIOCPEACTBEHHAsI U IPSIMOM aJpecaliim)
Tema 5.2. Coaep:xanue yueOHOro MaTepuaJia 2 OK 01
Onepatusnebie Haznauenue, NpUHLMI TOCTPOEHUS U PEXUMBI PabOThl ONEPaTUBHO-3AIIOMUHAIOLIETO OK 02
3ANOMHHAKIOIHE ycrporictBa (O3Y) — 3anuch, XpaHeHUe U YTeHUe nHpopmarmu B ieMeHTax namstu O3Y. [K 1.1
ycTpoiicTBa Opranmzanus namsata B O3Y. [locTpoeHne cxem 3alOMUHAOIINX 3JIEMEHTOB TMHAMUYECKUX

u craruueckux O3Y. Crpykrypa wmarpul] Hakonuteneid wunpopmanuu O3Y. Cxemsbl

ONEPATUBHBIX 3alIOMUHAIOIINX yCTpocTB Ha ocHOBe TTJI-ctpykrypsl u M/III-cTpykTypsI C

OJTHOKOOPAWHATHOM M JABYXKOOpAMHATHOW BbIOOpKOW. Cratmyeckue O3Y (peructposble,

MaTpuy4Hble, (ailnoBele, nopaspsaaHble, OaiiToBeie). JuHammueckne O3Y. CxeMoOTeXHHKa

O3V Ha oTeyecTBEHHBIX MUKpOCXeMax. YCIIOBHOE rpaduueckoe 0003HaueHHE ONEepaTUBHO-

3allOMMHAIOLIET0 YCTPONCTBA
Tema 5.3. Coaepxkanue y4eOHOIro MaTepuaJa 2 OK 01
IMocTosinubIE Haznauenne wu kiaccudukanus MOCTOSIHHBIX ~ 3anoMHHaromux ycrpoiicts  (I13V). OK 02
3alNOMHHAOLIINE OneMeHTHas 0a3a M OpraHu3alysl MOCTOSHHBIX 3allOMUHAIOMIUX YCTpOHCTB. [locTosHHBIE K 1.1
ycTpoiicTBa 3allOMUHAIONIME YCTPOWCTBA MACOYHOIO THUIIA WU MPOTpaMMHUpPyEMbIE€ I10JIb30BATENIEM.

IToctpoenue I13Y paznuunbix BunoB. IIpuHuun nporpammupoBanus nosas3osareneMm [13Y

(3MEKTpUYECKUM  CHTHAJIOM U MAacKHpPOBAaHUEM). OcobOeHHOCTH ~ TOCTPOEHUS

NepenporpaMMUpyeMbIX MOCTOSTHHBIX 3aroMuHatomux yctpoiicts (IITI3Y). Cxema IIII3Y ¢

MHOTOKpaTHBIM 3JIeKTpudeckuM nepernporpammupoBanueM. [III3Y ¢ ynpTpaduoneToBbim

CTHUpPaHHMEM U DJIEKTPUUYECKON 3aIlUChI0. Y CIOBHOE rpaduueckoe 0003HaYeHHE MOCTOSHHBIX

3allOMMHAKOIINX YCTPOUCTB
Pasnea 6. Anasnoro-uugposbie u nugpo-aHAJI0roBblie NpeodpazoBareau HHGpopManun 8
Tema 6.1. Hlndpo- Coaep:xaHue y4eOHOro MaTepuaJia 4 OK 01
aHAJIOrOBBIE Ha3nauenue u OCHOBHBIE MapaMeTpbl LU(PO-aHATIOroBeIX MpeoOpasoBarenei (LIAIT). OK 02
npeodpaszoBaresu MeTtoapl mpeoOpa3zoBaHUsi KoJa B aHAIOroBbIil curHajg. OCHOBHbBIE CXEMHBIE PpELICHHS IIK 1.1
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(IIAII) xona B
HaTIpsSKeHne

MOCTPOCHHUST  IU(PPO-aHATOTOBRIX  mpeoOpaszoBareneit: [IAIl ¢ mpenu3uOHHBIMU
pEe3UCTOPHBIMU MaTpullaMu U Oe3marpuunble. [loctpoenue u npuniun padotsl cxembl LIATL
C MpEenu3UOHHBIMU pe3ucTopHbIME MaTpunamu (LJAII ¢ BecoBbIMU JABOMYHO-B3BEIICHHBIMU
COTMPOTHUBIICHUSMH) W Ha OCHOBe Marpuiel R-2R ¢ cyMMHpoBaHHEM TOKOB.
CxeMOTeXHHUECKUE TPUHIUIBI U PO-aHATOrOBBIX IpeoOpa3oBaTeieil 1 UX MOCTPOCHHUE Ha
ANEKTPOHHBIX  KJIIOYax. YcCJIoBHOE Tpaduyeckoe 0003HaueHHE MHU(PPO-aHAIOTOBBIX
npeobpazoBarenen

B ToM umnciie, 1a00paTOPHBIX 3aHATHI

JlaGopatopHoe 3ansaTue Ne 7. VccienoBanue (pyHKIMOHAIBHBIX CXeM IU(PPO-aHATIOTOBBIX
npeoOpazoBarenein

Tema 6.2. Amnagnoro-
nuppoBbIe
npeodpa3zoBarTeyiu
(ALIT) undopmannu

Coaep:xaHue y4eOHOro MaTepuaJia

Ha3nauenue u OCHOBHbIE MapaMeTpbl aHaloro-uuppoBbix mnpeodpasoBareneid (ALIT).
[Ipunuun ananoro-uu@posoro npeodpazoBanuss uHGopmanuu. [loHATHE O AMCKpETU3ALNH,
KBAaHTOBAHMU M KOJUPOBAHMU HENPEPHIBHBIX CUTHAIOB. MeTolpl IpeoOpa3oBaHus
aHAJIOTOBOTO CHUTHAJa B KoJ. [IpHHIMI MOCTPOEHUSI aHAJIOrO-IU(POBBIX Mpeodpa3zoBareneu
CUTHQJIOB [0 METOJaM CTYIEHYaToro M IOCIeI0BaTeIbHOIO MPUOIMKEHUS OHNOPHOIO
HaNpsDKCHUST M C HapauieNbHbIM IpeoOpasoBanueM. IIpeoOpasoBarens yria moBopoTa B
nBonyHbll kon. IlocnemoBatenbHble ALl ¢ eAMHUYHBIM M C JBOMYHO-B3BELICHHBIM
MIPUOJIKEHUEM. VYcnoBHoe rpadguieckoe o0o3HaueHue aHaIOro-IM(POBBIX
npeoOpaszoBarenei

B Tom yuciie, 1a00paTOPHBIX 3aHATHI

JlaGopatopHoe 3anaTHe Ne 8. VccienoBanue (pyHKIIMOHAJIBHBIX CXEM aHAJIOrO-IIM(pPOBBIE
npeoOpasoBarenei

OK 01
OK 02
K 1.1

Paszpnen 7. Mukponpoueccopbl H MUKPOIIPOLIECCOPHBIE YCTPOHCTBA

Tema 7.1. O61ue
CBEICHHUA 0
MHKpOIpoueccopax u
MM KPONPOIECCOPHBIX
cucTeMax

Conep:xanue yueOHOro MaTepuaJia

OcHOBHbBIE OMNpeAeieHNuss U TOHATHA O MHUKpPOIpoleccopax Kak mpumepax HH(poBoro
aBTomara. Ha3naueHue, kiaccuukanus W THUIIOBas CTPYKTypa MUKporpoleccopa. JlBa
[IOAX04a K IOCTPOCHHUIO MPOLECCOPOB: MPUHLMIIBI CXEMHOM JIOTUKA U IPOrpaMMHUPYEMOU
JIOTHKHU. CriocoOGpl  OpraHu3alliyd  yOPaBIEHUS  BBIUMUCIUTENBHBIM  IPOIIECCOM.
Knaccudukanus MukponporeccopHbix cpeacts. I[lokonenus MukporporeccopoB. Obmactu
IIPUMEHEHHSI MUKPONPOLECCOPOB U MUKPOOBM. Ponp MuKpompoueccopHO TEXHHUKH IPH
CO3JIaHMM CcHCTEeM OOpabOTKM JaHHBIX. [lepcrieKTUBBI pa3BUTUST W UCHOJIb30BAHUS
MHKPOIIPOLIECCOPHBIX CPEACTB

N

OK 01
OK 02
IIK 1.1

Tema 7.2.

Coaep:xanue yueOHOro MaTepuaJia

OK 01

15




MuxponpoueccopHbie
ycTpoiicTBa

OnHoKpuCTaNIbHBIE MUKpOIporieccopbl. CTPYKTYpHasi cXeMa U apXUTEKTYPHOE MOCTPOCHHE
OJJTHOKPUCTAJIBHOTO MHUKporporeccopa. CocraB, Ha3HaYeHHWE M MPUHIUIBI B3aUMOCBSI3U
OCHOBHBIX OJIOKOB B CTPYKTYpHOH CXeMe MHUKporpoleccopa. Ha3zHaueHHe OCHOBHBIX
CUTHAJIOB M BBIBOJOB. B3anMopeicTBHE yCTPOWCTB MHKPONPOLIECCOpA NPH BHINOIHEHUH
KoMmaH] ynpasieHnus. Komanasl mukporpoueccopa. OCOOSHHOCTH pealn3aluu KOMaHI
nepenaun ympasieHus. OpraHu3anus NamMiaTH MHUKPOIPOLECCOpOB. MallMHHBIE TAaKThl U
IUKIBl  (BpeMeHHas  jauarpamMma  nukioB). HWudopmanms — coctosHHs.  3amyck
MHKporporeccopa. CocTosHUS 3axBaTa, MpepbIBaHus, ocTaHOBa. [loHATHE O MpOrpaMMHOM
obecnieueHUU

OK 02
IIK 1.1

Bcero:

74
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3. YCJIOBUSA PEAJIU3AIIUU YYEBHOM JUCIHUILIUHBI

3.1. MaTepuaJIbHO-TEXHHYECKOE o0ecreueHne
Jnst  peanuzanmuy  MPOTPaMMBl  y9eOHOM JAWCHUIUIMHBI  JOJKHBI  OBITh
MPEIYCMOTPEHBI CIIEIYIONIUE CIIEIUaTbHbIE TTOMEICHUS:

Jla6opartopus «IludpoBas cxeMOTEXHHKa» OCHAIIICHHAs] 000PYI0BaHHEM

— paboume MecTa Mo KOJIMYECTBY 00yUYarONINXCS;

— obopymoBaHHOE pabouee MECTO IPEToIaBaTels;

— MyJbTUMEIUHOE 000pya0BaHNe (TIPOSKTOP M MPOCKITMOHHBIN SKpaH);

— J1abopaTtopHbIe CTEHABI JUIS TPOBEACHHUS  HCCICIOBAHUN  0a30BBIX
JIOTUYECKUX DJIEMEHTOB U YCTPOUCTB B IU(PPOBBIX HHTETPAITBHBIX MUKPOCXEMAX;

— W3MEpUTEIbHBIC TPUOOPHI;

— HAOOPBI PJIEMEHTOB M KOMIIOHEHTOB IIU(PPOBOH CXEMOTCXHUKH.

[ToMemenne st CaMOCTOSITEIBHOM PabOThI, OCHAIEHHAs KOMIIBIOTEPHOU
TEXHUKOU C BBIXOJIOM B C€Th MHTEpHET.

3.2. MupopmanuoHHOe oOecnedeHne peau3auu NporpaMmmMbl

Jist  peanuzanuu  mporpamMmbl - OuOnuoTeuHblii  (GoHA — 00pazoBaTenbHON
OpraHW3allid yKOMIUICKTOBAH TEYaTHBIMA M (WJIM) DJICKTPOHHBIMU W3JaHUSIMH,
PEKOMEHTIOBAaHHBIMU JIJIS1 UCTIONB30BaHUS B 00pa30BaTeIbHOM MPOIIeCcce

3.2.1. D1eKTpPOHHBIEC U31aHUA (3JIEKTPOHHBIE Pecypchl)

1. CxeMOTeXHHYECKHE PEIICHUS TIOCTPOCHHS ¢ KOHTPOJSA IHU(PPOBBIX
yCcTpoucTB : yueb. mocodue. — M: ®I'bY JIIIO «Y4eOHO-METOMUYECKHU TIEHTP IO
00pa30BaHUIO HA KEJIE3HOJOPOKHOM TpaHcmopTe», 2018. — 183 c.-Pexxum noctyma:
http://umczdt.ru/ books /44/18726/

2. Munenuna C.A., DIEKTPOHUKA U CXEMOTEXHUKA: YYCOHUK U TIPAKTUKYM JIJISI
CIIO/C.A. Munenuna.- nox pea. C.A. MuienuHa.- 2-¢ u3j., nepepad. u jgom.-M.:
M3narensctBo IOpaiit, 2019.-270c. —(Cepust: IIpodeccuonanpHoe obOpazoBaHue).-
Pesxxum noctyna.- www.biblio-online.ru/viewer/ elektronika-i-shemotehnika-438024#

3. A.C. Onunokos. IludpoBas cxeMOTEXHUKA: METOAUYECKOE IMocooue . —
MockBa : ®I'BY JIIO «Y4eOHO-METOAMYECKUN IIEHTp MO O0Opa30BaHUIO Ha

JKEJIE3HOIOPOKHOM TPaAHCTIOPTEY, 2019. — 128 C. - Pexum
nocryma: http://umczdt.ru/books/41/234751/

3.2.2. JIoNOJTHUTEIbHbI€ HCTOYHUKH

1. ®pomnos, B.A. Dnexrponnas texauka. Yacts 1: DnekTpoHHBIE TPUOOPHI U
ycTpoiictBa: yueOHuk: B 2 4. / B.A. ®ponoB . — MockBa : ®I'BOY «Yuebno-
METOIMYCSCKUI IIEHTP IO 00pa30BaHUIO Ha KEJIC3HOIOPOKHOM TpaHcopTey, 2015. —
532 c. — Pexxum noctyna: https://umczdt.ru/books/44/62163/

2. @ponoB, B.A. Onextponnas TtexHuka. Yacte 2: Cxemaruyeckue
AIIEKTPOHHBIE CXeMbl: y4eOHuk: B 2 4. / B.A. ®pomoB . — Mocksa : ®I'BOY



http://umczdt.ru/%20books%20/44/18726/
http://umczdt.ru/books/41/234751/
https://umczdt.ru/books/44/62163/

«Y4eOHO-METOIMYECKHIA  IIEHTp M0 00pa30oBaHHIO HA  IKEJIE3HOJOPOKHOM
TpaHcnoptey», 2015. — 611 ¢. — Pexxum moctyma: https://umczdt.ru/books/44/18676/
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https://umczdt.ru/books/44/18676/

4. KOHTPOJIb U OLIEHKA PE3VJILTATOB OCBOEHMS YYEBHOI
JUCHUATIIMHBI

OneHka KadyecTBa OCBOEHHUSI YUYEOHON IUCHUIUIMHBI BKJIIOYAET TEKYLIUi
KOHTPOJIb YCIEBAEMOCTH U MPOMEXYTOUHYIO aTTECTALMIO.

Texkynmii KOHTPOJb YCHEBAEMOCTH OCYILIECTBISIETCA MPENOAaBaTEIEM B
IpolLiecCce MPOBEICHUS NPAKTUYECKUX 3AHITHI, TECTUPOBAHMS, @ TAKIKE BBIIOJHEHUS
00y4aroIUMHUCS UHAUBUIYAIbHBIX 33/IaHUN B COOTBETCTBHU C (POHIOM OIEHOYHBIX
CPEICTB MO y4eOHOW AUCLHUILIIUHE.

Pe3ysbTaThl 00yUeHUs

Kpurtepunu onesnku

MeToabl OLIEHKH

3Hanusa:

- BUJJOB HHPOPMALIUHU U CTIOCOOOB ee

npeacrasiaeHus B OBM.

- AITOPUTMOB (DYHKIIMOHUPOBAHMUS

IU(pPOBOI CXEMOTEXHUKH.

- o0yuaromuiics: mepeyrcseT BUIbI
HHPOPMALINU U CLIOCOOBI ee
npenacraieHus B DBM;

- BOCIIPOM3BOIUT AJITOPUTMBI
(yHKIIMOHUPOBaHUS IU(PPOBOIL
CXEMOTEXHHUKH.

pa3JIn4IHbIC BUAbI OIIpOCA,
peueHue 3ajia4, TCCTUPOBAHUC

YMmerh.

- UCIIOJIb30BaTh THIIOBBIC CPEACTBA

BBIYHMCIIUTEILHON TEXHUKH U
MIPOrPaMMHOT0 00ECTIEUeHNSI.

- IIPOBOJUTHL KOHTPOJIb U aHAIU3
nporiecca GyHKIHOHUPOBAHHUS
IU(POBBIX CXEMOTEXHUYECKUX
YCTPOHCTB 10 (DYHKIUOHATIBHBIM
cxemam

- o0yyaromuiics JeMOHCTPUPYET
MPaKTUYCCKUEC HABBIKN MCIIOJIb30BaHUA
TUIIOBBIX CPEACTB BBIYHCIIMTEIIBLHOM
TEXHUKH ¥ POTPaMMHOTO 00eCIIeYeHUs;
- QHAJIM3UPYET U KOHTPOJIUPYET
nporiecc GyHKIHOHUPOBAHUS
H(PPOBBIX CXEMOTEXHUYECKHX
YCTPOHCTB MO (PyHKLIHOHAIBHBIM
CXeMaM.

IKCIEPTHOE HAOIIOACHHUE 1
OlIeHKa Ha JIaDOpaTOPHBIX U
MPaKTUYCCKUX 3aHATHAX
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