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I[TPOIT'PAMMA BCTVYIIMTEJIBHOI'O UCIIBITAHUA

no npeavery «OCHOBBI QJIEKTPOHUKHU 1 MUKPOITPOIIECCOPHOM
TEXHUKW»

MPHU MOCTYIVICHUH HA CNIEHUAIBHOCTD «KABTOMATH3AIUS TEXHOJOTHYECKHUX MPO-
1eCCOB U NMPOU3BOACTB (JIErKas MPOMbIIIJIEHHOCTH)» BbIIYCKHUKOB CPEIHUX
CIEeNHAIBbHBIX Y4eOHbIX 3aBeleHU

1. IHoynpoBoaHUKOBBIE TPUOOPHI

CobcTBEeHHas MPOBOAMMOCTD MOIYIPOBOJAHUKOB: MOHU3ALUS U PEKOMOMHALIMS B MOJIYIIPO-
BOJIHUKAX; SHEPIHs aKTUBALMM IOJYIPOBOJIHUKA; CBOOOIHBIE 3JICKTPOHBI M JBIPKH KaK HOCUTEIH
TOKA B ITOJIYNPOBOJAHUKAX; 3aBUCUMOCTh KOHIICHTPALMN HOCHTEIIEN TOKA OT TEMIIEPATYypPHI.

[IpumecHass MPOBOAMMOCTH MOJIYIPOBOAHUKOB N-TUIA: JOHOPHBbIE MpUMECH; (PU3NUECKUN
MEXaHU3M 00pa30BaHUsl HM30BITOYHBIX CBOOOJHBIX 3JEKTPOHOB; COOTHOIICHWE KOHIICHTPALUH
OCHOBHBIX U HEOCHOBHBIX HOCHUTEJIEH TOKA TP Pa3IMYHbIX TEMIIEPATypax U BHEUIHUX BO3JACHCTBU-
AX.

[IpumecHass TPOBOJMMOCTh MOJYNPOBOJHUKOB p-THIA: aKLENTOpPHBbIE NMpUMecH; (uznde-
CKUM MeXaHU3M 00pa30BaHMs M3OBITOUYHBIX JBIPOK; COOTHOLIEHUE KOHLEHTPALUNH OCHOBHBIX U HE-
OCHOBHBIX HOCHUTEJIEH TOKA MPHU PA3JINYHBIX TEMIIEPATYPAX U BHEIIHUX BO3ICHCTBUSAX.

DNEeKTPOHHO-BIPOYHBIN MEPeX0/: PU3NUECKHE MPOLIECCHl B KOHTAKTE JIBYX MOJIYIPOBOAHU-
KOB P-TUIIA M N-THIA; 3alUPAIOUINM CIIOW; 3IEKTPUYECKUN TOK OCHOBHBIX M HEOCHOBHBIX HOCHU-
Tee mpu NpsAMOM U OOPATHOM BHELIHUX HaNpsHKEHUSIX Ha p-n MEPEeXo/e; BOJIbTaMIIEpHAs Xapak-
TEPUCTHKA p-N NEPEX0/a.

[TonynpoBOTHUKOBBIE JUOMBI: YCTPOUCTBO M NPHUHIMI JECHCTBHs, BOJIbTAMIIEPHAS XapaKTe-
PHUCTUKA U OCHOBHBIE ITapaMeTPhl BHIIPSAMUTENBHOIO 1M01a; (POTOAMOABI, CBETOANO/IbI, BAPUKAIIHI,
MIOJTyTIPOBOJIHUKOBBIE CTAOUIUTPOHBI, IPUHIIUIIBI UX JIEHCTBUS U YCIOBHbIE 0003HAYEHUS HA JJICK-
TPUUYECKHUX CXEMaX.

bunonspHble TPaH3UCTOPBI: SMUTTEPHBIM U KOJJIEKTOPHBINA MEPEXOMbl; YCUIUTENIbHBIA pe-
UM paOoTbl, peXKUMbI HACBILIEHNUS U OTCEYKH; OCHOBHBIE MApaMETPhl B YCUIMTEIBHOM DPEXHME;
TUIBI OUTOJISIPHBIX TPAH3UCTOPOB U UX 0003HAYEHUSI HA FIEKTPUUECKUX CXeMaX.

IToseBbIE TPaH3UCTOPBI CO BCTPOSHHBIM KaHAJIOM: MPUHIUI JEHCTBYSI, OCHOBHBIE ITApaMeET-
pBI, TUTIBI 1 0003HAYCHHE HA DIIEKTPUUYECKHX CXEMax ITOJIEBOTO TPAH3UCTOPA C YIPABISIONUM pP-N
IIEPEXO0JI0M; IOJIEBBIE TPAH3UCTOPHI cO BCTpoeHHBIM KaHasioM M/III- u MOII-tunos, ux yctpoi-
CTBO U YCIIOBHBIE 0003HAUYEHUs HA DJIEKTPUYECKUX CXEMaX.

IToseBbIe TpaH3UCTOPBI C MHAYLIUPOBAHHBIM KaHAJIOM: NPUHIIMI IEHCTBUSA, OCHOBHBIE Iapa-
METpBI U 0003HAUEHHUE Ha JJIEKTPUUECKUX cxemax nojeBoro M/III-TpaH3ucropa ¢ WHAYIHPOBAH-
HBIM KaHAJIOM; IIOJIEBBIE TPAH3UCTOPHI ¢ MHAyLHpoBaHHbIM KaHamoM MOII- u KMOII-tunos, ux
YCTPOMCTBO U YCIOBHBIE 0003HAUEHUS HA SJIEKTPUUECKUX CXEMaX.

2. JIEKTPOHHbIE YCHJIUTEIH
DJEeKTPOHHBIC YCWINTENH: Ha3HAaYCHHE M KIACCHU(DUKAIWS;, YCHIUTEIM HHU3KOH YacTOTEHI,
YCUJIUTEIH BBICOKOM YacCTOTBI, UMITYJIbCHBIC YCUJIMTENH, YCUIMTEIH MOCTOSIHHOTO TOKa, UX Mapa-
METpPBI ¥ XapaKTePUCTUKH B OTHOCHTENBHBIX M JIOTAPHU(PMUYECKUX €ANHHIAX, 00JIACTH MPUMEHE-
HUSL.



OOpaTHas CBs3b B AJIEKTPOHHBIX YCHJIUTENSIX: Ha3HauUe€HUE OOpaTHOM CBSA3H; MOJOKUTEIb-
Hasi U OTPULIATENbHAS, MMOCIE0BATEeNIbHAS U MMapalljielibHass OOpaTHBIC CBSI3U; MapaMeTphl U Kaue-
CTBEHHbBIE XapaKTEPUCTUKH.



OnHOKacKaHBIA YCUIIMTENb HA OUIIONISIPHOM TPAH3HUCTOPE: SIEKTPUUECKas CXeMa; Ielb I -
TaHUS KacKaja; MPOCTEHIIas 1ernb CMEeNIeHUsT padoveil TOUKH; MPUYUHBI Japeiida padouel TOUKH
pu UBMCHCHUU TCMIICPATYPHI.

DOMUTTEpHAs: TEMIIepaTypHasi CTa0MIIN3aIus pabodeil TOUKM yCHITMTEIBHOTO KacKaia Ha Ou-
MOJISIPHOM TPAaH3UCTOPC: HABHAUCHUC, SJICKTPUUCCKAsA CXCMaA; MPUHIUIL HeﬁCTBHﬂ; JOCTONHCTBA U
HEIOCTaTKH.

KonnekropHast remreparypHasi ctabuim3anus pabodeld TOUKH yCUIUTEIBLHOTO Kackala Ha
OWITOJISIPHOM TPAH3HMCTOPE: HA3HAYCHHE; AJIEKTPHUECKAsl CXeMa; MPHHIUI JCHCTBHS, TOCTOWHCTBA
1 HEAOCTATKH.

JuddepeHnnanbHbIi yCUITUTEIBHBIN Kackal: Ha3HAUCHHE; SJIEKTPHUUECKas CXeMa C IBYXIIO-
JSIPHBIM MUCTOYHMKOM NMUTAHUS; MOHATHE 0 AU depeHnnanbHoM 1 cMH(a3HOM BXOAHBIX CUTHANAX;
MIPUHIAIT CHIDKEHUS TeMIepaTypHoro npeiida auddepeHnnaibHOro BEIXOIHOTO CUTHAIA.

OmnepalMOHHBIN yCHIINTENb: Ha3HAYCHUE; CTPYKTYpHAs CXeMa; yCJIOBHOE O0O3HadYeHHE Ha
AIIEKTPUYECKUX CXEMaX; OCHOBHBIE XapaKTEPUCTHKHU H MapaMETPHI.

WuBepTupyomuil ycuauTeab Ha 0a3e ONepalMOHHOTO YCHUJIMTENS: AJIEKTpUYEecKas CXeMa;
MIPUHIMIT JEHCTBUS; pacdeT Kod(hdUIIMeHTa YCUIICHUS H BXOJJHOTO CONPOTHBIICHHUSI.

HewunBepTupyromuii yCHIUTENNb Ha 0a3e OMEPAIMOHHOTO YCUITUTENS: SICKTPUYECKas CXeMa;
MIPUHIMI JEHCTBUS; pacdeT Kod(hdUIMeHTa YCUIICHUS] H BXOJJHOTO CONPOTHBIICHHUSI.

3. DJIeKTPOHHbIE TeHEPATOPbI

DJEeKTPOHHBIE TEHEPATOPHBIC YCTPOMCTBA: HA3HAYCHHE U KITACCU(PHUKAIINS;, TeHEPATOPhl HU3-
KOH 4aCTOTBI, T€HEPATOPBI BBICOKOM YaCTOTHI, HUMITYJIbCHBIE T€HEPATOPBI, FCHEPATOPBI CIIEUAIBHON
(bopMBI, X TapaMeTpPbl U XapaKTEePUCTUKH, 00IACTH IPHUMEHEHHS.

ABTOreHepaTop rapMOHMUYECKUX KOJIeOaHUIl: Ha3HA4YEHUE; JJIEKTPUUECKasi CXeMa M IMpHH-
uun aericteusa LC- win RC-aBTorenepaTopa; OCHOBHBIE ITapaMETPhl, JOCTOMHCTBA U HEIOCTATKH.

['eHepaTopbl UMITYJILCOB: HA3HAYEHUE; MIEKTPUYECKAsl CXeMa U IPUHLUI ICHCTBUS PEIIaK-

CallMOHHOI'0 T€HEepaToOpa Ha JUCKPETHBIX WIH JIOTHYECKHUX JJIEMEHTaX; OCHOBHBIC IapaMeTpsl, J0-
CTOMHCTBA U HEJIOCTATKH.

4. BoinpsiMuTe/IbHBIE YCTPOCTBA

OnHoda3HpI OHOMOYNEPHOIHBIN BRIMPSIMHUTEINb: JEKTPUUYCECKas CXeMa, MPHHIIUM JICH-
CTBHS, BPEMEHHBIE TUarpaMMbl HAIIPsDKEHUH U TOKOB NPH paboTe Ha aKTUBHYIO HAarpy3Ky.

OnHodazHbIN IBYXITOTYTIEPUOAHBIM MOCTOBOM BBITIPSMUTENh: SJICKTPUIECKAs CXeMa; TIPHUH-
IIUI CHCTBUS; BpEMEHHBIE TUarpaMMbl HAalIPSHKEHUH U TOKOB IPH paboTe Ha aKTUBHYIO HAarpys3Ky.

OnHodasHbIN IBYXMOIYTIEPUOAHBIA BHIIPSIMHUTENb C BEIBOJAOM OT CPEAHEH TOYKH BTOPHY-
HOW 0OMOTKHM TpaHChopMaTOpa: dIMEKTPUUECKas CXeMa; MIPUHIIUIT ICUCTBUS; BPEMEHHBIE TUarpam-
MBI HallpsDKEHUN U TOKOB P paboTe Ha aKTUBHYIO HAarpy3Ky.

5. udposbie yeTpoiicTBa

OcHoBHbIe Joruyeckre noHsTus. Lludpossie U aHansoroBeie curHaibl. LludpoBbie KOBI.
OcHOBHbIE MOHATHUS AITeOphl JOTUKU. XapaKTEPUCTHKH JIOTUYECKUX 3eMeHTOB. OOmas xapakre-
PUCTHKA MHTErPaJbHBIX MHUKpPOCXeM. OCHOBHBIE AJIEMEHTBI CEPUM TPaH3UCTOPHO-TPAaH3UCTOPHOMN
noruku ¢ nquoaamu Illortku (TTJII) u noruku Ha KOMIZIEMEHTAPHBIX METAJII-OKHCEII-TTOIYIPO-
BoaHUK (KMOII) Tpan3ucTtopax. 1eMEHThI C TPEMsI COCTOSHUSMHU U OTKPBITHIM KOJIJIEKTOPOM.

MunyuMu3aus Jorudeckux GyHKIMA Ha ocHOBE KapT KapHo.

Tpurrepssle ycTpoiicTBa. ACUHXPOHHBIE M1 CUHXPOHHBIE TpUrrepsl. R-S-tpurrepsl, D-tpur-
repol, J-K-tpurrepst. Ta0muip! uctuanoctu. CuetHsiid Tpurrep (T-tpurrep).

Peructpel. [locienoBarenpHble U napajuieabHble perucTpsl. Peannsanus Ha tpurrepax. Cra-
TUYECKHUE U TUHAMUYECKUE PETUCTPBI.



Cuerunku. IlocnenoBarenbHble M HapajuleNbHbBIE CYETYMKU. PeBepCHBHBIE M HEPEBEPCHB-
Hble cueTYnKH. CHHXPOHHbBIE U ACHHXPOHHbIE CUETUMKHU. Peanu3anus C4eTIYMKOB C pa3IMyHbIM KO-
s urreHTOM cuera.

JeumdpaTtops! ¥ mudpaTopsl.

MynbTHIIIEKCOPBI M IEMYIbTHILIEKCOPHI.

6. IIpeoOpa3oBanue anajoro-uuppoBoe u HUPPo-aHATIOrOBOE.
JIMCKpeTHOE MpeACTaBIEHUE aHAJIOr0BOro curnaia. [IoHaTus auckpeTu3anuu 1o BpeMEHH U
KBAaHTOBAHUS 1O YpOBHIO. AHanoro-niudpoBoii nmpeodpazoBatenb. CTpyKTypHas cxema, MPUHITUI
neicTBus, xapakTepucTuky. L{udpo-ananorossiii mpeodpazoBaTenb ¢ CyMMUpOBaHHEM TOKOB. Ha-
3HAYEHHUE, TPUHIUI ACHCTBUSI.

7. Opranuszanusi yHUBEPCAJIbHbIX 8-pa3psAHbIX MUKPOIIPOI[ECCOPOB
OcCHOBHBIE XapaKTEPUCTHKH U THUIBI MUKpoIpoiieccopoB. Ilpeacrasienne nHpopmanuu B
MHUKpOIIporieccopHoit cucteme. CTpykTypa MHKporporieccopHoit cuctembl (MC). MaructpanbHbIid
npuniun nocrpoenuss MC. Opranuszanust pa6otst MC. OcHOBHBIE orpeiesieHusl. YTIpaBlIeHHEe MH-
KpOIPOLECCOPHON CUCTEMOM. AJITOPUTM YMPABISIONIETO aBTOMaTa MUKporponeccopa. Taktupo-
BaHUE MHUKPOMNPOIIECCOpa U CHHXPOHM3ALHUs PabOThl MUKPOIPOLIECCOPHOM cucteMbl. HTEepdeiich
MUKPOIIPOILIECCOPHBIX CUCTEM.

8. Oprasuzanys ¥ UCIOJIb30BAHUA OJHOKPHCTAIbHBIX MUKPOKOHTPOJJIEPOB

OOume cBeneHus O cemeiicTBe MUKPOKOHTposuiepoB (pupmsl Intel MCS-51. OyHKIIMOHAE-
HBIE XapaKTEePUCTUKU MUKpOKOHTpoJuiepa MCS-51 cranmaptHoit koHuryparuu. OyHKIIMOHAIb-
HOE Ha3HavyeHue BbIBOJOB Kopmyca MCS-51 cranaapTHoil KoHpUrypanuu. YpaBieHUe U CHHXPO-
HU3aIus paboTol MUKPOKOHTpoJiepa. [1aMaTh JaHHBIX W MporpaMM MHUKpokoHTposuiepa MCS-51,
perucTpsl cnenuaibHbIX GyHkmi. Opranusanus BBoaa/BeiBoja nHpopmarmu B MCS-51. Cucrema
npepbiBaanii MCS-51. biok TaiimepoB-cuetunkoB coObiTuii MCS-51. TlocnenoBaTenbHBIA KaHAT
nepenaun qaHHbIx MCS-51. BapuaHTbl CTpyKTYp MHKPOKOHTPOJUIEPHOM cucTeMbl. [lepcnexTus-
HBIE CEPUU OJHOKPUCTAIBHBIX MUKPO-OBM cemeiictBa MCS-51.

OpnHOKpuCTaTbHBIE MUKPOKOHTpOJLIEpHI ceMelicTBa PIC. ApxuTtekTypa U TEXHUUECKHE Xa-
pakrepuctuku 6a3oBoii cepun PIC16C5x. Cxema TakTHpOBaHUS W ITUKJI BBITIOJIHEHHs KomaH ] PIC-
KoHTposuiepa. Opranuzanus namsaTi nporpamm U faHHbix PIC-konTposiepa. Oprannzanus
BBOJ1a/BbIBOJIa MH(pOopMaIruu. CrucreMa npepbiBaduil. biok TaiimepoB-cueTunkoB. [locnenoBaTens-
HBIM KaHaJl Iiepeadn JaHHbIX.
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