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no npogeccun «17861 PerympoBuuk pagnod1eKTPOHHON annaparypbl H NpudopoB»

npogpeccuonanvnas noo2omoeka

Paszgea 1. TeopeTruueckoe o0yueHue

Moayas 1. CoBpeMeHHBbIe TEXHOJIOTHH B TPodeccnoHaIbHOI cdepe

Tewma 3.1. CtangapTsl B 00J1acTH COOPKH M MOHTaKA.

Jlekimsa.  3akoH  Mypa, SMT-montaxx u  SMD-kommonents,  CBolicTBa
CBEPXBBICOKOYACTOTHBIX BOJIH. CTaHAApTHI B 00J1aCTH COOPKH U MOHTAXKa.

Tema 3.2. TexHo0rUM MOHTaXa 3JIEKTPOHHBIX KOMIIOHEHTOB.

Jlekuus. TexHoiornu MeTaUIM3alUd  KEpaMUYECKHX TOJJOXKEK, beccBuHLIOBasA
TEXHOJIOTHSI MOHTaXXa JJICKTPOHHBIX KOMIOHEHTOB, [IprMeHeHue ma3epHBIX TEXHOJIOTHH B
MUKPO3JIEKTPOHUKE.

Moayas 2. Cranaaprsl Bopaackuiic u cnenupukanus cranaaproB Bopiaackuiice
M0 KOMIETEHIHH «DJIEeKTPOHIKA». Pa3znesnl ciennpuKamuu.

Tema 1.1 AkTyagbHOE TeXHHYECKOE ONHMCcaHWe M0 KommnereHnud. Crerudukarms
craHaapTa BopiajcKuIC o KOMITETEHIIHH.

Jlektust. McTopusi, COBpeMEHHOE COCTosHHE W nepcrekTuBbl asrkeHus WorldSkills
International (WSI) u Bopiackusic Poccus («Mosoabie npodeccuonaisi»). Koneke atuku. TO
KOMITETeHIIMH «JekTpoHuka». Crernudukaiys cranaapra BOpIACKWUIC MO0 KOMIIETCHIUH
«DJIEKTPOHUKA.

Mopnyas 3. TpeGoBaHusi 0XpaHbl TPY/Aa U TEXHUKH 0€30MaCHOCTH.

Tema 2.1. TpeboBaHMsI OXpaHbI TPYAA U TEXHUKH O€30M1aCHOCTH.

Jlekuust. OnekTpoOe30macHOCTb, OXpaHa TPyZAa, IPOU3BOJACTBEHHAs CaHUTApHS,
IIPOTUBOIIOKAPHBIE MEPOIIPUATHS

Tema 2.2. Cpnenuduunble TpeOOBaHMUS OXpaHbl TpPyJAa, TEXHUKU OE30MAaCHOCTH H
OKPY’KaIOILEeH Cpeibl KOMIICTCHIUU.

Jlexuusa. Uuctpykuus mo OT 11 MOHTaXHHMKA paJMo-3JIEKTPOHHOM —ammapaTypbl.
Nuctpykuus no OT mpu BeINOJIHEHUH NAsUIBHBIX paboT JeTanei u u3aeaui.

Mopnyasb 4. OcHoBBI cxeMOTeXHHKH. [IpakTHYecKkoe NpuMeHeHne JICKTPOHUKH.

Tema 4.1. ®usnyeckre 0OCHOBBI pPa0OTHI MOJIYIPOBOJHUKOBBIX IPHOOPOB.

Jlexuus. bunosnspHsie TpaH3ucTOpbl. [loneBble TpaH3UCTOPHI. XapaKTEPUCTUKH.

[IpakTuueckas padota. OnpeneneHue KodhGUIMEHTa YCUIICHUS TPAH3UCTOPA.

Tema 4.2. DnexTpoHHble TPUOOPHI €  OTpHULATENbHBIM AU depeHInaIbHbIM
COTIPOTUBIICHUEM.

Jlekumst.  DJEKTpOHHBIE  MPUOOPBI € OTpHUATENbHBIM  AupdepeHInanbHbIM
conpoTtuiieHneM. Kpatkas xapakTeprucTuka HHAUKATOPOB U J1a3€pOB.

[Ipaktuyeckas pabora. MccrnemoBaHue 3JEKTPOHHBIX MNPUOOPOB € OTPHUIATEIBHBIM
b depeHIaTbHBIM COPOTHUBICHUEM.

Tema 4.3. D1eKTpOHHBIE YCUIIUTENIBHBIE YCTPOICTBA.



Jlexuwust. Y cUIUTeIbHBIE KacKa Ibl. PeKUMBI pabOTHI yCUIUTEIbHBIX KaCKaJI0B.

[Tpaktuyeckas pabora. [locTtpoeHue u pacyer yCUIUTENbHBIX KaCKa/l0B.

Tema 4.4. OnepalliOHHbIE YCUIIUTEIH.

Jlekuusi. OOpaTHble CBA3M B YCWJIMTENbHBIX YCTpoicTBax. IIpumepbl HcCIIONB30BaHMS
OTIEPALIMOHHBIX YCHIINTENICH 1 0OpPAaTHBIX CBSI3€H B HEKOTOPBIX CXEMaXx.

[TpakTuyeckas pabora. Pacuer MHBEpTHPYIOIUX ONEPALIMOHHBIX YCUIIUTEIIEH.

Tema 4.5. I'enepaTopbl 2JIEKTPUUECKUX KOJIEOAHUHN U 3JIEKTPOHHBIE KITIOYH.

Jlexuust. 'eneparopsl rapMoHHYeCcKMX cUrHayoB. KBapueBble rereparopsl. ['eHepaTopsl
KOJIeOaHUH MPSAMOYTOJIbHON (POPMBI (MYJIETUBHOPATOPEI). IMITYIbCHBIE CUTHAJIBI.

[TpakTuyeckas pabora. Pacuer u nocrpoeHue reHepaTopos.

Tema 4.6. OCHOBBI  TEOPHHM  JIOTUYECKUX  (TMIEPEKITIOUATENBHBIX)  (PYHKIHUIL.
KomOuHaloHHbIe JOrMYecKue yCTpONCTBa.

Jlexiusi. AKCMOMBI, 3aKOHBI, TOKIECTBA U TEOPEMBI anreOphl JTOTUKH (OyIeBol anreOpsl).
CrpykTypa M OpUHUMI JeicTBUsA Jorudyeckux saemeHToB. ludparopsl u nemmdparopsl.
MynbTHIIIIEKCOPBI U AeMYyIbTHILIEKCOPHl. CyMMaTopbl. Tpurrepsl U IUQpPOBBIE aBTOMATHI.
Peructpsl u cuérunku.

[TpakTnueckass pabora. 3akoHbBl aiareOpbl JIOTUKM U 0a30Bbl€ JIOTUYECKHE DSJIEMEHTHI.
[TpoexTHpoBaHKE PErUCTPOB U CUYETUUKOB.

Tema 4.7. TunoBble cXeMbl 31EKTPOHHBIX YCTPOICTB.

Jlexuus. IlocTpoeHue CTPYKTYpHBIX, MPUHLUUIHAIBHBIX U MOHTAXHBIX 3JIEKTPHUUECKUX
CXEM.

[Ipaktuyeckas paborta. Pa3paboTka CTPYKTYpHBIX, NPUHLIMIIHAIBHBIX M MOHTAXHbIX
DIIEKTPHUYECKUX CXEM.

Tema 4.8. OcHoBbI paboThI B iporpamme Multisim.

Jlekuusi. 3arotoBka mpoektos s Multisim ¢ npoBepeHHBIME MOJICTISIMA KOMITOHEHTOB.

I[Ipaktuueckas pabora. Cozganue npoekra cxemsl s Multisim.

Mopayas 5. [IpoekTHpOBaHHEe CXeM MEYATHBIX IJIAT PaAHO03JIEKTPOHHOM anmnaparypbl.

Tema 5.1. [IpoekTupoBaHue cXeM | MEUaTHBIX IJIaT B mporpamme Altium Designer.

Jlexuusa. OIHOCTOPOHHHME II€YaTHbIE IUIATBHl. J[BYXCTODOHHHME II€YaTHbIE ILIATHI.
MHorocnoiiHple neuyaTHble IUIaThl. [ 'MOKWMe mneuyaTHble IUiaThl. ['MOKue meuyaTHble Kabenu.
[TpoBogHble miaThl. MeToabl HW3rOTOBIEHMA MedaTHbIX Mmiuar. CrocoObl  co3maHus
ToKOMNpoBoadAero ciosi. CrnocoObl HaHECEHMsI pUCYHKa MeyaTHOW miarbl. KOHCTpYKTHBHBIE
XapaKTepUCTHKU TMevyaTHbiX 1iaT. OcHoBHble miarn paboTel ¢ Altium Designer. Pabora c
oubmmorekamu. OcHOBHbIE ropsure KiaBuimu. Hauwamo paboter ¢ Altium Designer. 3amyck
Altium. BeimosHeHHEe OCHOBHBIX HACTPOCK PEAAKTOPA.

[TpakTnueckast pabora. O3HAKOMJIEHHE C KPAaHHBIM MEHIO U MaHEJIIMH HUHCTPYMEHTOB
Altium Designer. Coznanue u HacTpoiika nmpoektoB. Hactpoiika naHesei.

Tema 5.2. DnexTpuyeckas NPUHIMITHATIbHAS CXeMa, BBINOJIHEHHAs B mporpamme Altium
Designer.

Jlexkuusi. OCHOBHBIC IIATH MPU CO3JIAHUHU AJIEKTPUYECKOW MPHUHIMIHAIBLHOM cxema Altium
Designer. Padota ¢ oubianorekamu. OCHOBHBIE TOPSYNE KIABUIIIH.

[Ipaktuueckass pabora. Co3manue HoBoro mnpoekta. Co3laHue HOBOTO JOKYMEHTAa B
npoekre. Cozmanne O6ubmrorek Schematic Library. Co3nanue nmucra HOBOW CXeMbl B MPOEKTE.
BHecenue B MpoekT 37eMEHTOB cXeMbl. [IprcBoeHHE MO3UIIMOHHBIX HOMEPOB KOMIIOHEHTaM
cXeMbl. 3aBepieHre (POPMUPOBAHUS CXEMBI.

Tewma 5.3. Pa3paboTka nmeyaTHOW MIIaThI.

Jlekumsi. Unrtepdeiic mporpammer Altium Designer. Beinenenne u pemakTUpoOBaHUE
00pexToB. Co3manue OnOnanorek. Pasmemenne xommoHeHToB Ha Iniare. [11aOimoHBI medaTHOM
ratel. [IpoexTrpoBanne neyaTHoi miatel. [loBTOpHOE HMCONBb30BaHUE (PAarMEHTOB TOMOJIOTUU
u cxeM. MogenupoBanue cxembl. l[IpaBuia mnpoexTupoBanus. MHpopmanmoHHOE OKHO B



penaktope tiar. 3D momens miatel. [lepemaua cOopku twiater u3 Altium Designer Ha
U3roToBieHHE. Jlydmme mpakTUKN POSKTHUPOBAHUSI.

[Mpaktuyeckas pabora. Co3mgaHue JIMCTa HOBOW CXEMbI B MpoekTe. BHeceHHE B MPOEKT
AJIEMEHTOB CXeMbl. [IpUCBOCHHE MO3UIIMOHHBIX HOMEPOB KOMIIOHEHTaM CXEMBI. 3aBEpIICHHE
(hOpPMUPOBAHUS CXEMBI.

Tewma 5.4. IlonroroBka u mpaBuibHOE ohopmiieHHE (aiiIoB IEYaTHOMN IIJIaTHI.

Jlexust. GERBER ¢aiinbr neuatHo# matel. Daiiibl cBepIoBKH s pou3BojcTBa, pdf
daiiibsl ¥ MPOEKT IICUAaTHOM IIaThl, BhIOMHEeHHBI B Altium Designer.

[pakTrueckas padora. Co3manue HoBOro mnpoekTta. Co3laHHe HOBOTO JOKYMEHTa B
npoekte. Co3ganne oubmmorek Schematic Library.

Moayab 6. CoBpeMeHHbI€ TEXHOJIOTMM COOPKM MW MOHTA)XKa PaJAU0NIEKTPOHHOMI
annmaparypbl.

Tema 6.1. Ha3naueHme © BO3MOXKHOCTH OCHOBHBIX COOpPOYHBIX TEXHOJIOTHUH,
IPUMEHSIEMBIX IIPH IPOU3BOJICTBE PAAUO3IEKTPOHHOM amnmaparypsl.

Jlexuusa. Knaccudukanusi MOHTaXHBIX IPOBOIOB. TpeboBaHMs K OKOHIIOBKE MOHTa)KHBIX
poBOAOB U Kabened. Bpibop mpoBona. YcraHOBKa NPOBOJAOB Ha KOHTAaKThl M OTBEPCTUM
nevatHbIX miat. JKryroBoir MmoHTax. TpeboBaHuUs K BsI3KE )KT'YTOB. Y CTAHOBKA JKI'YTOB B OJIOKeE.
[IpenmymiecTBa me4aTHOr0 MOHTaXKa. Buapl mnedaTHbIX mmart. TpeOoBaHUS K YCTaHOBKE
KOMIIOHEHTOB Ha NI€YaTHYIO ILJIaTy.

[TpakTuyeckas padora. [lToBepXHOCTHBII MOHTaX ILJIaT.

Tema 6.2. TexHosnorus MOHTa)ka ¥ COOPKH PaJAMOAIIEKTPOHHOM amnmapaTyphl.

Jlexmst. Texnonorus monTtaxa. Tpeboanus IPS610D x ycTaHoBke M MOHTaxy YHII-
KOMIIOHEHTOB Ha miaTy. [IpaBuna cOOpku paarodIeKTPOHHON annapaTypsl.

[TpakTuyeckas pabora. MOHTax YUIT-KOMIOHEHTOB Ha IUIATY.

Tema 6.3. OcoOeHHOCTH MOHTa)Ka PaIHO3IEKTPOHHON anmnaparypsl.

Jlexmst. OcoOeHHOCTH TTOBEPXHOCTHOTO MOHTaxa. TpebdoBanust IPS610D k ycraHoBke H
MOHTa)Ky YMIT-KOMITIOHEHTOB Ha Tuiaty. Knaccudukamus nasnpHbix nact. CrnocoObl OmiaBIeHUs
nasutbHON macThl. [Ipoduns maiiku. [laiika nBoiHONM BOHOM Mpumos. OTMBIBKA NIEYATHBIX TUIAT
C IOBEPXHOCTHBIX MOHTAOM.

[Ipaktuueckas pabora. Coopka. Ilaiika aBoitHON BosHOW mpunos. OTMBIBKA MEYaTHBIX
IJIaT C MOBEPXHOCTHBIX MOHTAKOM

Monyab 7. Ycrpanenue HEHCIIPABHOCTEH, PEMOHT U M3MEPEHUs.

Tema 7.1. KonTponbHO-uzMeputenbHble npudopsl. M3mepenus. IlpaBuna odopmieHus
U3MEPEHUM.

Jlexuus. Buapl u METOABl AJIEKTPUUYECKUX H3MEPEHMM KilacCU(UKAIMsS MOTPEIIHOCTEH.
CpenctBa M3MEpeHHs OHIIEKTPUUYECKMX BeJW4MH. Kiaccuukanus 3i1eKTpOou3MepUTEIbHBIX
npubopos. [IpoBepounas paboTra o U3MEPEHUIO TOKOB U HaNpshKeHUH. M3MepeHne MOIHOCTH B
LENAX MOCTOSHHOTO M NEPEMEHHOro Toka. VM3MepeHue conpoTuBIEHUH, NPSAMOM, KOCBEHHOU U
MocTOBOM MeToapl. Ocuuiuiorpadpl, OJOKM NUTaHMS, TE€HEPATOPbl, YHHUBEpPCAIbHBIE U
KOMOWHUPOBaHHbIE TPUOOPHI.

[Ipaktuueckass pabota. IIpoBepounas paboTra 1O HM3MEPEHUIO MOIIHOCTH U
cornportuBienuil. [IpaBuna opopmiaeHust n3MepeHui.

Tema 7.2. BeIsiBII€eHHE HEUCIIPABHOCTEN U PEMOHT PaJUO3JIEKTPOHHOM anmnaparypsl.

Jlexuusa. TexHomornyeckass cXeMa pEMOHTa paAUOIEKTPOHHON amnmapaTypbl. AHanu3
BHEIIHETO MPOSBIEHUS HEUCHPaBHOCTH . M3ydyeHue npuHiumna paboTbl yCTPOMCTBA (1O cXeme
AIIEKTPUUYECKON CTPYKTYpHOU 1o I3; Mo cXeMe 3JIeKTPUYEeCKOH MOHTaxHOM). OmpeneneHue
Haubosee BEPOSATHBIX HEUCHPaBHBIX OJIOKOB. M3ydeHue B3auMmocBszell Mexay Haubosee
BEPOSTHBIMH HEUCIIPABHBIMU OJIoKaMH. Bu3yanbHbII 0CMOTp MOJ03peBaeMbIX B HEUCIIPABHOCTH
O0mokoB. BriOop wmeroma moumcka HeucnpaBHOcTed. CoCTaBiIeHHE alTOpUTMa IIOWCKA



HEHCIIPaBHOCTEW. AHAIM3 pPe3yIbTaTOB KOHTPOJs HampspkeHuid. KoHTposs paboTocnocoOHOCTH
U €r0 peryinpoBKa.

[Tpaktuyeckas paborta. [lomck HeucmpaBHocTel. OdopmiieHHE pe3yabTaTOB PEMOHTA U
PEryJINpOBKHU YCTPONCTBA.

Moayab 8. JiieMeHTHast 6a3a MUKPOINPOLECCOPHOH TEXHUKH.

Tema 8.1. ApXxuTekTypa MUKPOIIPOLIECCOPHBIX CUCTEM.

Jlexuusa. OcHOBHBIE THUIIBI MHUKPOKOHTPOJUIEPOB M MX apXHUTEKTypa. ApPXHTEKTypa szapa
MUKpoIpolieccopa. AnnapaTHble CPEICTBA.

[Tpaktuyeckas pabora. 3ydeHue cTpykTypbl MUKPOKOHTPOJLIEPOB.

Tema 8.2. MukpoIpoleccopbl 1 MUKPOIIPOLIECCOPHBIE KOMILIEKCHI

Jlexuusa. Mukponponeccopsl. MEUKpPONPOLECCOPHbIE CHCTEMBL. MHKPOKOHTPOJUIEPHI.
Berpoennsie nepugepuiiabie ycTpoicTBa MUKPOKOHTpOIUIepoB. [lopTel BBOa/BbIBOA. MOMyIb
CKOPOCTHOTO BBOJIa/BbIBOJAa JAHHBIX. BCTpOeHHBIE MHOrOKaHaJbHbIE LIMM-TE€HEPATOPBI.
Berpoennslit ananmoro-mudpoBoii mpeodpazosatens. [Iporiecc co3gaHusi MHUKPOIIPOIIECCOPHBIX
cucteM. OCHOBHBIE 3Talbl U KPUTEPHH BHIOOpA TEXHUUYECKUX PELICHUH.

[TpakTnueckast pabota. M3ydeHre OCHOBHBIX NPHUHIIMIIOB IPOrPaMMHUPOBAHUS OllEpaluii
BBIBOJIa MUKPOKOHTPOJUIEPOB.
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