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HUCITIOJIb3YEMBIE COKPAIIIEHUA

CAIIP — Cuctema aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS
THT — TexHoyiorust MOHTa)ka B OTBEPCTHS

SMD — TexHo10THs TOBEPXHOCTHOTO MOHTaXXa

IDE — UnTerpupoBanHas cpea pa3padoTKu

MCU — MukpoIporeccopHoe YIpaBIsItoiee YCTPOUCTBO
T1M — [InpoTHO-UMITYJIbCHAS MOZLYJIALIUS

ALIT — Ananoroo-uudpoBoit mpeodpazoBaTeb

I'OCT — I'ocynapCTBEHHBIN CTaHAAPT
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CU3 — CpencrBa UHAMBUAYAJIBHOM 3aIUTHI
10.0I'OC — denepanbHbIi 00pa30BaTEbHbBIN CTaHAAPT
11.T1C — [IpodeccnonaibHbIN CTaHAAPT

12.CI1O — Cpennee npodeccuonaibHoe 00pa3oBaHue



1. OCHOBHBIE TPEBOBAHUSA KOMIIETEHIINHU
1.1. O0uue cBeeHnsi 0 TPEOOBAHUAX KOMIIETEHIIMU

TpeboBanus xomnereHuuu (TK) «DnekTpoHukay oONpenensoT 3HaHus,

yYMEHHMsI, HaBBIKM W TPYJAOBBIe (YHKIIMH, KOTOpBIC JieKaT B OCHOBE Haumbojee
aKTyaJIbHBIX TpeOOBaHUI paboToAaTeNel OTpaciu.

Ilenpr0 COpEBHOBAHMM II0 KOMIIETEHIUH SBJISETCA JEMOHCTpalUs JIyYIIUX
MPaKTUK U BBICOKOTO YPOBHSI BBINIOJIHEHHSI PaOOThI 10 COOTBETCTBYIOUIEH paboueit
CHELMATLHOCTU WIH MPO(ECCUU.

TpeOoBaHHS KOMIETEHUMHU SBISIIOTCA PYKOBOACTBOM I MOJITOTOBKH
KOHKYPEHTOCIOCOOHBIX, BBICOKOKBATHU(UIMPOBAHHBIX CHEIUAINCTOB / paboYuxX H
y4acTusi UX B KOHKypcax Npo¢ecCUOHaIbHOIO MAaCTEPCTRA.

B copeBHOBaHMAX MO KOMIIETEHIIMM IMPOBEpPKA 3HAHWN, YMEHHM, HABBIKOB U
TPYAOBBIX  (PYHKUMH  OCYIIECTBISETCS TMOCPEACTBOM  OLEHKH  BBIIOJHEHUS
MPAKTUYECKON PabOTHI.

TpeGoBaHusg KOMIETEHUMHU pa3[eieHbl HA YETKUE pa3fesbl ¢ HOMEpamMu u
3aroJIOBKaMM, Ka)KJIOMY pasjielly Ha3HAueH IPOLEHT OTHOCUTEIbHOM Ba)KHOCTH,

cymMMa KOTopheix coctasisieT 100.

1.2. [lepeyenn npogecCHOHAIBHBIX 32/1a4 CHENMATUCTA M0 KOMIIETEHUMHU

«IITEKTPOHUKA»
Tabnuya Nel

ITepedyenn npogeccHoHaNbHBIX 32/1a4 CIHICLHATHCTA

BoinosiHeHHe NMPOEKTHPOBAHMS JJIEKTPOHHBLIX YCTPOWCTB H
CHCTEM

CnenuaJucT J10/1°Ke€H 3HATH ¥ IOHUMATh:

— METOABbl KOHCTPYHPOBaHUS OJOKOB C HHU3KOW IJIOTHOCTBHIO
1 | KOMIOHOBKHU 3JIEMEHTOB; 29
— TOCYJAapCTBCHHBIC BOCHHBIC, HAIIMOHAJIBHBIC M OTPACIICBBIC
CTaHJApPThI, TEXHUYECKHE YCIOBUS B 00JJACTH KOHCTPYHPOBAHUS
Paguo3JIEKTPOHHBIX OJIOKOB;

— TEXHUYECKHE XAPAKTEPUCTUKH OTCUYECTBEHHBIX pPa3pabOTOK B




oOnacTu KOHCTPYHUPOBAHUA PAAUOIJICKTPOHHBIX 6J'IOKOB;

— JJICKTPOHHBLIC CIIPABOYHBIC CHUCTCMBbI )41 OMOJINOTEKMU:
HanMMCHOBAHH:, BO3SMOKHOCTH U ITOPAIOK pa6OTBI B HHUX,

— OCHOBBbI CXCMOTCXHHKHU,

— HOMCHKJIATypa PanodIEKTPOHHBIX KOMIIOHEHTOB:
Ha3HAYCHMSI, TUTIBI, XapaKTEPUCTUKH,

— THIIBI, OCHOBHBIC XapaKTePUCTHKH, Ha3HAYCHHE
panuoMaTepuaos;

— THUINBI, OCHOBHBIE XAPAKTEPUCTHUKH, HA3HAYCHHE MATEPHUAJIOB
0a30BBIX HECYIIMX KOHCTPYKIMHI pail03JIEKTPOHHBIX CPE/ICTB;

— CIEHHMAJIBHBIE  MAKEeThl  NPUKIAJHBIX  OPOrpaMM  JUIs
KOHCTPYUPOBAHHUs PaJUOICKTPOHHBIX CPEICTB: HAUMEHOBAHUS,
BO3MOXKHOCTH U MOPAJOK pabOThI B HUX;

— CIELHMAJBHBIE  MAKEeThl  NPUKIAJHBIX  OPOrpaMMm  JUIA
KOHCTPYUPOBAHHUS PAJUOICKTPOHHBIX CPEACTB: HAUMEHOBAHUSA,
BO3MOYKHOCTH U MOPSIAOK pabOTHI B HUX;

— NPUHIUIBI, METOABI U CPEACTBA BBITOIHEHUS KOMIIOHOBOYHBIX
pacueToB OJIOKOB C HHU3KOM IUIOTHOCTBIO  KOMIIOHOBKHU
DJIEMEHTOB;

— METOJMKU MOCTPOCHUS KOMIIBIOTEPHBIX MOJEIECH KOHCTPYKLUAN
0JIOKOB C HU3KOU IJIOTHOCThEO KOMITIOHOBKH AJIEMEHTOB;

— TpeOOBaHUsI OXpaHbl TpyJa, MOXKAPHOH, MNPOMBIILIEHHOM,
HKOJIOTUYECKOI 0€30MACHOCTHU U AJIEKTPOOE30NaCHOCTH;

— BUJBl U COJEpKAaHWE KOHCTPYKTOPCKOM JTOKYMEHTAllMM Ha
OJIOKU C HU3KOM MJIOTHOCThIO KOMIIOHOBKH 3JIEMEHTOB;

— TpeOOBaHMs €AMHOU CHUCTEMBI KOHCTPYKTOPCKOMN
nokymentamuu  (manee - ECKJl),  rocymapcTBeHHBIX
HAallUOHAJIBHBIX, = BOEHHBIX W  OTPACJIEBBIX  CTaHAApPTOB,
TEXHUYECKUX  YCIOBUH B  00JaCTM  KOHCTPYUPOBAHMUS
PaarodIEKTPOHHBIX CPEJICTB;

— CIIeUHANIbHBIE TAKEThI MPUKIAAHBIX TPOrpamMM Uil pa3paboTKu
KOHCTPYKTOPCKOM  TOKYMEHTAllMd Ha  PaJUuOICKTPOHHBIE
CpEICTBAa: HaWMEHOBAaHMs, BO3MOXXHOCTH U TMOPSIOK pabOThl B
HUX;

— NPUKIAIHbIE KOMIIBIOTEPHBIE MPOrPaMMBl JUISL  CO3JIAHMS
rpa@uyueckux JIOKYMEHTOB: HaWUMEHOBAHMS, BO3MOXHOCTH H
HOPSZIOK pabOThI B HUX;

— NPUKIAIHBIE KOMIIBIOTEPHBIE MPOrPAMMBI JUISL  CO3JIAHMS
TEKCTOBBIX JOKYMEHTOB: HAuWMEHOBAHUSA, BO3MOXXHOCTU H
HOPSAZOK pabOTHI B HUX;

— TpeOOBaHUs OXpaHbl TpyJa, TMOXKAPHOW, MPOMBIIUICHHOM,
HKOJIOTHYECKOI 0€30MaCHOCTH M 3JIEKTPOOE30MaCHOCTH.




CrnenuaancT T0J15KeH YMETh:

— OCYIIECTBIIATH COOpP W aHAIW3 WCXOJMHBIX JIAHHBIX JUIS
KOMITOHOBOYHBIX PACYETOB M KOHCTPYHUPOBAHHS OJIOKOB C HU3KOM
IJIOTHOCTHIO KOMIIOHOBKH 3JIEMEHTOB;

— BBINOJIHATh NMOMCK JAHHBIX O OJ0KaX C HU3KOHW IIOTHOCTBIO
KOMITOHOBKH 3JICMEHTOB B 3JICKTPOHHBIX CIPAaBOYHBIX CHCTEMaX
1 OMOJIMOTEKAX;

— IUIAHUPOBATh IOPSJIOK Pa3pabOTKH MOJAEIN KOHCTPYKIIHHA
OJIOKOB ¢ HU3KOM IIIOTHOCTHIO KOMIIOHOBKH DJIEMEHTOB;

— OCYIIECTBIISATh KOMIBIOTEPHOE MOJCITHPOBAHUE KOHCTPYKITHMA
OJOKOB C HH3KOH INIOTHOCTBIO KOMIIOHOBKH DJIEMEHTOB C

WCITOJIb30BAaHUEM KOHCTPYKTOPCKHUX CUCTEM
aBTOMAaTU3UPOBAHHOTO mpoektupoBanus (maiee - CAD-
CUCTEMBI);

— pacCUMThIBaTh OCHOBHBIC IIOKa3aTeNM KadecTBa OJIOKOB C
HU3KOM IJIOTHOCTHIO KOMIIOHOBKHU 3JIEMEHTOB C UCIIOJIb30BAHUEM
CPEACTB aBTOMATHU3allMM WHXKCHEPHBIX pacueToOB, aHAIM3a U
cumysnun pusndecknx mporeccos (naee - CAE-cucremsr);

— 0bOpMIISATH KOHCTPYKTOPCKYIO JOKYMEHTAIMI0O Ha OJIOKH C
HHU3KOM TJIOTHOCTBHIO KOMIIOHOBKH JJIEMEHTOB B COOTBETCTBHH C
TpeOOBAHUSIMU CTAHJAPTOB U TEXHUYECKUX YCIOBUH;

— WCTIOJIb30BaTh IPUKIAIHBIC TIPOrpaMMBl IS  Pa3pabOTKH
KOHCTPYKTOPCKOM  JIOKyMEHTallMM Ha OJIOKM C  HH3KOH
MIJIOTHOCTHIO KOMITOHOBKH 3JIEMEHTOB;

— WCKaTh B DJICKTPOHHOM apXHBE CIPABOYHYIO HH(pOpPMAIIHUIO,
KOHCTPYKTOPCKHE TOKYMEHTHI;

— MPOCMATPUBATh JOKYMEHTHI U UX PEKBU3UTHI B JIEKTPOHHOM
apXuBe.

BbinosiHeHue cOOPKH, MOHTAKa U JIEMOHTAKAa 3JIEKTPOHHBIX
YCTPOMCTB M CHCTEM B COOTBETCTBMH C TEXHUYECKOH
AOKYMEHTaluen

CrnenmajyucT 10JKeH 3HATH U MOHUMATh:

— TEPMUHOJIOTUSI W TpaBUjia YTEHUS KOHCTPYKTOPCKOH W
TEXHOJIOTHUECKON TOKYMEHTAIINH;

— MPUKJIAJHBIE KOMIBIOTEPHBIE MPOrpaMMbI JJIsi MPOCMOTpa
TEKCTOBOM HMH(pOpMAIMM: HAUMEHOBAHMS, BO3MOXHOCTU U
HOPSAZOK pabOTHI B HUX;

— MPUKJIAJAHBIE KOMIBIOTEPHBIE MPOrpaMMbl JJs MPOCMOTpa
rpaduueckoil uWHpOpMAIMK: HAMMEHOBAHMSA, BO3MOXHOCTH U
HOPSI0K pabOThI B HUX;

— OCHOBBI TEXHOJIOTHM MOHTaXa O3JIEKTPOPAAMOAIEMEHTOB Ha
MOBEPXHOCTB;
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— OCHOBBI TEXHOJIOTHH CMEIIAaHHOTO MOHTaXa
AIIEKTPOPATNOITEMEHTOB;

— Ha3HauY€HHWE M CBOWCTBA MaTEpHUANIOB, MPUMEHSIEMBIX IS
COOPKH DIJIEKTPOHHBIX YCTPONCTB KOHCTPYKTHUBHOM CII0)KHOCTH
NEPBOTO YPOBHSA C BBICOKOH ITUIOTHOCTBIO  KOMITOHOBKH
DJIEMEHTOB;

— MOCJIEIOBATEIbHOCTh  BBHITIOJHEHHUSI COOPKH  3JICKTPOHHBIX
YCTPOWCTB KOHCTPYKTHBHOW CIIO)KHOCTH TI€PBOTO YPOBHSA C
BBICOKOH TUIOTHOCTHIO KOMITOHOBKH 3JIEMEHTOB;

— TEXHOJIOTUHU MOHTaXa AIEKTPOPATNOITIEMEHTOB Ha
MOBEPXHOCTB;

— TEXHOJIOTUU CMEIIAHHOTO MOHTa)Ka AJIEKTPOPATNOITEMEHTOB;
— OCHOBBI AJIEKTPOTEXHUKU B 00BEME BBINIOJIHAEMBIX PaloT;

— HOMEHKJIaTypa 3JIEKTPOPAAHOITIEMEHTOB: HA3HAYEHUS, THIIbI
MapKH ¥ XapaKTEPUCTUKHU (ITFOCOB, MIPHUIIOEB, MAsUTbHBIX MACT;

— TEXHUYECKHE TpeOoBaHUS, MPEIbABISIEMBIC K
AJIEKTPOPATNOITEMEHTAM, TIOJIEKAIIM MOHTAXY;

— TpeOOBaHUs, IPEAbIBISIEMbIE K TASHBIM COCTUHEHUSIM;

— TMOCJIEeI0BATEIbHOCTb nporecca naiku
DIIEKTPOPAINOITIEMEHTOB ~ TPYMNIOBHIM M CEJIEKTUBHBIM
METOIaMU;

— MpaBujia BBHIMOJTHEHUS OCHOBHBIX JJIEKTPOPATUOU3IMEPEHUH,
CHOCOOBI ¥ IPUEMBbI U3MEPEHUS SJEKTPUUECKUX TapaMeTPOB;

— YCTPOMCTBO, MPHUHLMIT JEHCTBUS MHCTPYMEHTOB, MPUOOPOB U
o0OpyaOBaHUS AJIs MMalKK, MpaBuiia paboThl C HUMH,

— YCTPOMWCTBO, MPUHIUN JAEHCTBUS KOHTPOJIBHO-U3MEPUTEIBHBIX
npuObOpoB M 00OpPYIOBaHUS [JIsi KOHTPOJII KadecTBa MNaWKH
AIIEKTPOPATNOITEMEHTOB, PaBUiIa pabOThI C HUMH;

— BUABI J€(PEKTOB TMpH MaiKe DIEKTPOPAJAMOIIEMEHTOB, WX
IPUYUHBI, CIOCOOBI MPEIYNPEXKICHUS U UCTIPABIICHUS;

— BUJIbI, OCHOBHBIC XapaKTEPUCTUKU U TpaBUiIa MNPUMEHEHUS
KJIEEB NJISl MPUKIICUBAHUS KOPITYCOB DJIEKTPOPATHOIIEMEHTOB K
NIEYaTHBIM IIJIaTaM;

— BHUJIbI, OCHOBHBIC XapaKTEPUCTUKW U TpaBWiIa TPUMEHEHUS
JIaKOB, dSMaJjiei JIsl HAHeCEHUs Ha MeYaTHbBIE TUIATHI,

— BUJIbI, OCHOBHBIC XapaKTEPUCTUKU U TpaBUiIa MNPUMEHEHUS
MaTepUajoB JJid M30JALUUA TOKOMPOBOASIIUX MOBEPXHOCTEH
MEYATHBIX IUIAT;

— OCHOBHBIE TEXHHMYECKHE TpeOOBaHUs, TMPEIbSIBISEMbIE K
cOOMpaeMbIM  JJIEKTPOHHBIM  YCTPOWCTBAM  KOHCTPYKTHBHOM
CIIO)KHOCTH  TIEPBOTO  YPOBHA C  BBICOKOH  IUIOTHOCTBIO
KOMIIOHOBKH 3JICMEHTOB,;




— TpeOOBaHUs K OpraHu3aluu pabo4yero MecTa MpH BHIIOJHEHUU
paborT;

— OMACHBIE M BPEIHBbIE MPOU3BOJACTBEHHBIE (AKTOPbl MpHU
BBIIIOJIHEHUH PadoT;

— MpaBuia MPOU3BOJICTBEHHON CaHUTApUU;

— BUJBl U TpaBWJIa NPUMEHEHUS CPEICTB WHJAWBHUIYAIBHOU U
KOJUIEKTUBHOM 3alIUTHI [IPU BBINOJHEHUHU PadoOT;

— TpeboBaHUsI OXpaHbl TpPyAd, MOXKAPHOW, MPOMBINIICHHOM,
HKOJIOTUYECKOI 0€30MMACHOCTHU U AJIEKTPOOE30NaCHOCTH;

CnenuajucT J0J17keH YMeTh:

— YUTaTh KOHCTPYKTOPCKYIO u TEXHOJIOTHYECKYIO
JIOKYMEHTAIUIO;

— MNpOCMaTpuMBaTh KOHCTPYKTOPCKYIO M  TEXHOJIOTHYECKYIO
JOKYMEHTAIIUIO C UCTIOJb30BAaHUEM MPUKJIIAIHBIX KOMITBIOTEPHBIX
porpamm;

— BBIOUpATH B COOTBETCTBHU c TEXHOJIOTHYECKOU
JTOKyMEHTAIlMel, TMOJroTaBIuBaTh K paboTe  clecapHbIe,
KOHTPOJIbHO-U3MEPUTEIIBHBIE HWHCTPYMEHTBI, MPHUCIIOCOOJICHHUS,
o0opy10BaHUE;

- (bOpMOBaTB BBIBOJBI QICKTPOPAANOITICMCHTOB C
HCIIOJIB30BAHUCM CIICHHUAIM3NUPOBAHHOT'O 060py2[0BaHI/ISI;
— O6pCSaTB BBIBOJBI QJICKTPOPAANOIIJICMCHTOB C

UCIIOJIb30BaHUEM CIICIIHATU3NPOBAHHOTO 000PY/I0BAHMS;

— TPHUKJICUBATh KOpITyca 3JICKTPOPAJIHOIIEMEHTOB K IEYaTHBIM
miaTam C UCII0JIb30BaHUEM CHEIUATU3UPOBAHHOTO
000py1I0BaHUS;

— HW30JUPOBaTh TOKOIPOBOAIINE IMOBEPXHOCTH ICUYATHBIX ILIAT
C BBICOKOM IIJIOTHOCTHIO KOMIIOHOBKH;

— TIPOBEPATh KAYECTBO COOPKM HECYNIUX KOHCTPYKIIMH IEPBOTO
YPOBHS C BBICOKOW IIOTHOCTHIO KOMIIOHOBKH 3JIEMEHTOB,
BBITIOJTHCHHBIX Ha OCHOBE U3JICJIHI HYJICBOTO YPOBHSI,

— WCTOJB30BaTh  CIICIMAJIM3UPOBAHHBIE  O0OPYIOBaHUS U
MPHUCIIOCOOJICHHS JUTS TTalKK 3JICKTPOPATUOIICMCHTOB;

— 3aYMINaTh BBIBOJABI JJIEKTPOPAJIHOIIEMEHTOB, KOHTAKTHBIC
IJIOMIAAKA JUISl TAMKK [MEeYaTHBIX IJIAaT C BBICOKOM IIJIOTHOCTBIO
KOMITOHOBKH 3JIEMCHTOB;

— (IrocoBaTh BBIBOJBI 3JICKTPOPATUOIIEMEHTOB, KOHTAKTHBIE
IJIOMIAKY TICYATHBIX IIJIAT ¢ BHICOKOH IJIOTHOCTHIO KOMIIOHOBKH
9JIEMEHTOB;

— JIYAWTh  BBIBOABI  DJICKTPOPAIMOIIEMEHTOB, KOHTAKTHBIC
IUTOIIAIKKM TICYATHBIX IJIAT ¢ BBICOKOH IJIOTHOCTHIO KOMITOHOBKH
9JICMEHTOB,;




— MasATh JIEKTPOPATUOITIEMEHTHI C HCIOJb30BAHUEM TNasNIbHBIX
CTaHIIMI;

— MasATh BBIBOJIBI AJIEKTPOPAIHOIIEMEHTOB Ha MEYATHBIX IIATaX
C BBICOKOM INIOTHOCTHIO KOMIIOHOBKH CEJICKTUBHBIMH U
IPYNIOBBIMU METOJaMU c HCITOJIb30BaHUEM
CIIEIUAIU3UPOBAHHOTO 000PYI0OBAHMUSI;

— OUHIIATH JIEMEHTHI HECYIINX KOHCTPYKIIMI MEPBOTO YPOBHS C
BBICOKOW IIJIOTHOCTBIO KOMIIOHOBKM OT OCTaTKOB (JIIOCOB U
OKHCJIOB;

— MPOBEPATH KAYECTBO MASTHOTO COCIMHEHUS;

— HCMOJIb30BaTh  KOHTPOJBHO-U3MEPUTENIbHBIE MOpUOOPHl U
obopy/ioBaHUE JJi1 KOHTPOJIS KadyecTBa IMasHBIX COCAUMHEHUU
HECYIIMX KOHCTPYKIHUM MEPBOTO YPOBHS C BBICOKOUW IUIOTHOCTBIO
KOMIIOHOBKU;

— TPOBEPATH MIPABWIBHOCTh YCTaHOBKH
AIEKTPOPAAUOIIEMEHTOB  HECYIIMX KOHCTPYKIMH  MEPBOIO
YPOBHSI C BBICOKOM TJIOTHOCTHhEO KOMITOHOBKH.

BoinojiHeHHe HACTPOMKH, PeryJHpPOBKH, [IMATHOCTHKH,
PEMOHTAa M  MCIOBITAHMH  MapaMeTpPoOB  JJIEKTPOHHBIX
YCTPOMCTB M CHCTEM Pa3JIM4YHOI0 THIIA

CrnenuajucT J0JI2KeH 3HAaTh M IOHUMATh:

— BHU/JIBI U COJICPYKAHUE IKCILTyaTallMOHHBIX JIOKYMEHTOB;

— CMOCOOBI HACTPOUKHU PATUOICKTPOHHOM anmapaTyphl;

— METOJbl MOHUTOPHUHTAa M  JUAarHOCTUKU  TEXHUYECKOIO
COCTOSIHMSI PaJIMO3JIEKTPOHHOM anmnapaTyphbl;

— METOJIBl  METPOJIOTHUYECKOTO OOCCIeUeHUs] IKCIUTyaTallhuH
PaIMO3JICKTPOHHOM anmnapaTyphl;

— METOJIbI 00paboTku pE3YIbTATOB M3MEpPEHU c
WCIIOJIb30BaHUEM CPEJICTB BHIUUCIUTEIIBHOU TEXHUKH;

— MPUHIUIBI PaObOTHI, YCTPONCTBO, TEXHUYECKHUE BO3MOXKHOCTH
PaOU3MEPHUTEIILHOTO 000PY/IOBaHUS B OOBEME BBHITIOTHICMBIX
pabor;

— COJEpKaHWE BEAOMOCTEHM KOMIUIEKTAa 3alacHbIX YacTeu,
WHCTPYMEHTOB U MPUHAIIIEKHOCTEH;

— JIOKYMEHTBI, COJIeprKalllie HOMEHKJIATypy 3alacHbIX YacTei
PaIMOdIEKTPOHHOM anmapatypbl U UX KOJUYECTBO, PACXOAyeMOe
Ha HOPMHUPYEMOE KOJMYECTBO PaAIUOIICKTPOHHOM ammapaTypsbl
3a IEPUOJ] €€ IKCILTyaTalllu;

— JIOKYMEHTBI, COJIepKalllie HOMEHKJIATypy MaTepHalioB U HX
KOJIMYECTBO, PACXOJAyeMO€ Ha HOPMHUPOBAHHOE KOJIMYECTBO
PaIMO3IEKTPOHHOM anmapaTyphl 3a EPUO]] €€ IKCILTyaTalluH;

— YCJIOBUSL ~XPAHEHMSl 3alacHbIX 4YacTel, HHCTPYMEHTOB,

26




NPUHAIJICKHOCTEH M MaTepuanoB Uil MPOBEICHUS PEMOHTA
PaaMO3TIEKTPOHHOM armnapaTyphl;

— MOPSIIOK MPOBEJCHUS PeKIaMallMOHHON paboThI;

— BHJIBI Opaka v CrocoObl €ro MpeaypeKICHHUS;

— METObl IMATHOCTUPOBAHUS HEUCIIPABHOCTEH, BOSHUKIIUX TIPU
AKCIUTyaTallMK Pau0dJIEKTPOHHOM anmapaTyphl;

— METOAbl YCTPAHEHMsS] HEHUCHPABHOCTEW, BO3HUKIIMX TMPH
AKCILTYaTALMK PaJUO3JIEKTPOHHOM anmnaparypsl;

— MOCJEI0BATEIbHOCTh COOPKM M MOHTa)Ka pPagu03JIEKTPOHHOU
anmapaTyphl,

— MPUHIUIIBI PabOThI, YCTPOUCTBO, TEXHUYECKHE BO3MOXKHOCTH
KOHTPOJIbHO-U3MEPUTEIHHOTO u JIMarHOCTUYECKOTO
000py10BaHUS;

— ONacHble W BpEJHbIC TPOU3BOJICTBEHHbIE (AKTOPBI TIPH
BBINIOJIHEHUU PadoT;

— IMpaBuiia IPOU3BOJCTBEHHON CaHUTAPUU;

— BUJIBI U TpaBWIA TPUMEHEHHS CPEJCTB WHIUBUIYAIbHOU H
KOJUIEKTUBHOM 3allIUTHI MIPU BHITIOJHEHUU PabOT;

— TpeOOBaHUS OXpaHbl TPyJa, TMOXKAPHOH, MPOMBIILIICHHOM,
HKOJIOTMYECKON 0€30MaCHOCTH U AJIEKTPOOE30MaCHOCTH.

CrnenuajucT J0J17keH YMeTh:

— paboTaTh €  OKCIUTyaTallMOHHOW  JOKYMEHTalueu 1o
TEXHUUYECKOMY 00CTY>KUBAaHUIO PaIMO3JIEKTPOHHOM anmapaTypbl;
— MOHTHPOBATh PAAUOAIEKTPOHHYIO alnaparypy;

— JIAArHOCTUPOBAaTh M OLEHHUBAaTh TEXHUYECKOE COCTOSHUE
PaIMO3IIEKTPOHHON anmnapaTyphl;

— KCIOJb30BaTh M3MEPUTEIHLHOE O00OpYAOBAHHUE JIJISi HACTPOMKH
PaIrOAJIEKTPOHHOM armnaparypsbl;

— WCIOJIB30BAaThb  CPEACTBA  H3MEPEHHs I KOHTPOJIA
TEXHUYECKOTO COCTOSIHUSA PAJUOICKTPOHHON anmnaparyphl;

— COCTaBJISATh BEIOMOCTH KOMIUIEKTOB 3allaCHBIX  4acTew,
WHCTPYMEHTOB, MMPUHAJIEKHOCTEN U MATEPUAIIOB, PACXOLYEMBIX
32 CpPOK TEXHUYECKOro OOCIYyXKMBaHUSA PaTUOICKTPOHHOU
anraparypsl;

— UCIOJIB30BaTh 00OpyIOBaHWE Ui JAMAarHOCTUPOBAHUA U
YCTPAHEHUsT HEUCHPABHOCTEM, BO3HUKIIMX IPHU IKCIUTyaTalUH
PagUO3IIEKTPOHHON anmnaparypsl;

— MPOU3BOAUTE 3aMEHY Y3JIOB U DJIEMEHTOB PaAUO3JIEKTPOHHOU
anraparypsl;

— MPOBEPATH (GyHKIIMOHUPOBAHKE Paarod’IEKTPOHHON
anmapaTypsl [ocjie IPOBEJEHHs] PEMOHTHBIX paloT;
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— COCTaBJISITh PEMOHTHBIE BEIOMOCTH M PEKJIAMALIMOHHBIE aKThI,
HEOOXOUMbIE JJIi YCTPaHEHHWs] BO3HHUKIIUX BO  BpeEMs
JKCILTyaTaluu HEHUCTPABHOCTEN B PaIOIIEKTPOHHON
amnmaparype.

HporpaManOBaHue BCTpanBacMbIX CHUCTEM C
HCIOJBb30BAHUEM MHTCIPUPOBAHHBIX CPEN pa3pa60TKn

CrnenuajucT 10/KeH 3HATh U MOHUMATh:

— HOpPMaTHBHBIC TIPaBOBHIE aKThl, HOPMATUBHO-TEXHHUYECKAs
JOKYMEHTalusi M METOJMYECKHE MaTepuaibl IO BOIPOCaM,
CBSI3aHHBIM C pa3paboTKOH U MPOEKTUPOBAHUEM CIEIHAIBEHOTO U
TECTOBOT'O/TEXHOJOTHYECKOTO  MPOTPAMMHOTO  OOecreueHust
nu(ppoBoil 00pabOTKM CHUTHAJIOB, LU(PPOBOTO MNPOrPaMMHOIO
yIOpaBICHUS PaJUOdIEKTPOHHBIMH CPEICTBAMU Ha  fA3BIKAaX
BBICOKOT'O YPOBHSI;

— OCOOCHHOCTH ¥  BO3MOXXHOCTH  COBPEMEHHBIX  SI3BIKOB
IPOrpaMMHUPOBAHHUS BBICOKOT'O YPOBHS;

— METOAbl U  CcpeacTtBa  pa3pabOTKM  CHENUAIBHOTO U
TECTOBOT'O/TEXHOJOTHYECKOTO  MPOTPAMMHOTO  OOecreueHust
uudpoBoit  00pabOTKM CUTHAIOB, HU(PPOBOTO MPOrPAMMHOIO
yIOpaBICHUS PaJUOdIIEKTPOHHBIMH CPEICTBAMH Ha  s3BIKaX
BBICOKOT'O YPOBHS;

— TpaBUiia OCYIIECTBICHHUS pa3pabOTKU  TECTOIPHUTOJTHOTO
IPOrpaMMHOr0 00€creyeHUs] PaJAHOAIEKTPOHHBIX CPEICTB Ha
A3bIKaX BBICOKOTO YPOBHS;

— OCHOBBl ~ CXEMOTEXHUKH  PAJAUOIIEKTPOHHBIX  CPEICTB,
COBpEMEHHasl OTEYECTBEHHAs U 3apyOexxHas smeMeHTHas 0asa, B
TOM 4YHCIIE CHUTHQJIbHBIE MPOLECCOPHl, KOHTPOJJIEPHl U
IpOrpaMMHUpPyEMbI€ IOTUIECKIE NHTErPaIbHBIEC CXEMBI,

— TpeOOBaHMS OXpaHbl TPYyHAa, MPOU3BOJICTBEHHOW CAHUTAPUH U
MO’KapHO# 0€30MacCHOCTH;

— TPUHIUIBI AJIEKTPOHHOTO obopoTta TEXHUYECKOUN
JIOKYMEHTaIlUH.

Crnenuaj ucT J0J17KeH YMeTh:

— OCYHIIECTBIIATh COOp W aHauM3 WCXOMHBIX MJAaHHBIX MJIA
pa3paboTKy  CIEUUAaIbHOTO  MPOTPAMMHOTO  OOECTICUEHHs
nuppoBoil 00pabOTKM CHUTHANIOB, LU(PPOBOTO MNPOrPaMMHOIO
yIpaBICHUS Ha SA3bIKE BHICOKOTO YPOBHS;

— pa3palaTheiBaTh BCTPOCHHOE CIELMAJIbHOE MPOTPAMMHOE
obOecrieueHne 1MGPOBOM 00pPaOOTKH CHUTHAJIOB, MH(PPOBOTO
IPOrPaMMHOTO YIIPABJICHHUS HA SI3bIKAX BHICOKOTO YPOBHS;

— pa3pabaThiBaTh TECTOBOE M TEXHOJOTHMYECKOE MPOTPaAaMMHOE
o0ecriedeHre Ha sI3pIKax BEICOKOT'O YPOBHS;

15
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— ONTUMU3HPOBATH MPOEKTHHIE PEIICHMs Ha dTanax pa3paboTKu
OT TEXHUYECKOrO 3aJaHusi A0 HM3TOTOBJIIEHUS MPOrPaMMHOTO
o0eCIICUeHUS;

— paspabaTheIBaTh MPOTPAMMHYIO JTOKYMEHTAIMIO TTPOTPAMMHOTO
oOecrieueHus: paguodJIeKTPOHHBIX CPEJCTB HA SI3bIKAX BBICOKOTO
ypoBHs B cooTrBeTcTBUU ¢ ECII/I;

— pa3pabaThiBaTh JOKYMEHTALIUIO JUISL TECTUPOBAHHUS
MPOrpaMMHOT0 OOECIEYeHUS PaTUOICKTPOHHBIX CPEICTB Ha
A3bIKaX BBICOKOTO YpPOBHS B COOTBETCTBHM C HOPMATHUBHO-
TEXHUYECKOUN JTOKYMEHTAIIUEHN

OxpaHna Tpyaa

CrnenuaamucT 10J1KeH 3HATh U IOHUMATh:

- OcCHOBHBIC TIOJOKEHUS TPYAOBOTO  3aKOHOJATEILCTBA
Poccuiickoii @eaepanun B 001aCTH OXpaHbl TPyAa.

- BHyTpeHHHe IOKajdbHbIE HOPMATHMBHBIE aKThl OpraHU3AIINH,
peryaupymoiue oXpany Tpy/ja.

- IlpaBa u o6Gs3aHHOCTH PAaOOTHHMKOB M paboromaTens B chepe
OXpaHbl Tpy/Ja.

- [lpaBuna BHYTpPEHHEro pacropsika MPEANPUSTHS U TOPSIOK
JICVCTBUI B aBapUHHBIX CUTYAIUSX.

- Tlopsimox oka3zaHusi TEPBOM MOMOIIM TMOCTPAJABIIMM Ha
MIPOU3BO/ICTRBE.

- CpencTBa MHIAWBUAYATHHOW 3aIMTHl W TIPABHIIA ITOJH30BAHUS
WM.

- TpebGoBanuss  mokapHoW  0O€30MaCHOCTH U MEPbI
MPEAYIPEKICHUS TTOXKAPOB.

- HopmatuBHbBIE MOKa3aTeNM yCIOBUN TPy1a U METOJIbI KOHTPOJIS
3a COOJTIOICHHEM CaHUTAPHBIX HOPM.

- Bo3moxnble mnpodeccroHambHbIE PUCKHM W 3a00JICBaHUA,
XapaKTEPHBIE IS CBOCH MPOQeCcCuu.

- AJTOpUTM JEHCTBUI TIPW HECYACTHBIX CIydasX M TpaBMax Ha
pabouem mecTe.

- Cnocobbpl  0e30omacHOM 3KcIUTyaTallid  O0OpPYIOBAaHUS U
WHCTPYMEHTOB.

Crnenuaj ucT J0J17KeH YMeTh:

- Ilpumensarp cpencTBa WHIWBHIyAJIBHOW  3allUTBI B
MOBCEIHEBHOM paboTe.

- Hcnonp3oBaTh MHCTPYMEHTHI M OOOPYJI0BaHHE O€30MAaCHBIM
oOpazom.

- [IpaBuibHO pearupoBaTh Ha CUTHAJBI TPEBOTH U JICCTBOBATH B
YPE3BBIYANHBIX CUTYAIIHSIX.

- Oxa3piBaTh MEPBYIO MOMOIIL MOCTPATABIIEMY O MPUOBITHS
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MEIUIUHCKUX CITYKO.

- OueHuBaTh CTENEHb pPHUCKAa IPOU3BOJCTBEHHOW cpeabl U
NpeayNpexaaTh ONacHbIe CUTYallNH.

- CBOEBpeMEHHO COO0IIATh pPYKOBOACTBY O BBISIBJICHHBIX
HaApYIICHUSX MPaBUI OXPaHbI TPY/a.

- PerynapHo mpoxoauTh MHCTPYKTaKHM W OOY4YEHHE 1O OXpaHe
TpyZa.

- lloapmepxxuBaTh 4YHCTOTY pabo4yero Mecrta U COONIOJATH
CAaHUTAPHO-TUTUEHUYECKUE HOPMBI.

- [IpoBepsATh UCIIPaBHOCTh MHCTPYMEHTA IIEPE]] HauaIoM padorT.

- AHanu3upoBaTh CBOIO JEATENBHOCTh C TOYKH 3pEHUS
peOTBpalICHHs MPOPECCHOHANBHBIX 3a00JIEBAHUN U TPABM.

bepexinBoe npou3BoaCTBO

ClIeIII/Ia.]II/ICT JOJIKEH 3HATH U IOHUMATh:

- OcCHOBHbIE NPUHIMIBI OepexanuBoro mnpousBojacTtBa (Lean
Manufacturing).

- KOHHCHHI/IIO HCIIPCPBIBHOI'O COBCPIICHCTBOBAHUA IIPOLICCCOB

(«xaitnzeny).
- lenn BHempeHHs] CHUCTEMBI OEpeXIJIMBOIO MPOU3BOJICTBA B
OpraHu3alluu.
- llonsatne mnotepp (muda) u crmocoObl WX BBISBICHUS U
YCTPaHEHHS.

- Metonsl BH3yaJbHOTO YMPABICHUS MPOU3BOJCTBEHHBIMH
npoueccamu (kaHOaH, 5S).

- 3HadeHuWe CTaHIAPTH3AIMH OMNEpalidi W  MPOIETypHI
JOKYMEHTHUPOBAHUS CTaHIapTOB.

- IlpuHuMn  MUHUMH3aUUU ~ 3aMacoB M ONTHUMM3AIUU
JIOTUCTUYECKUX LIETIOYUEK.

- Tunwuunele Buabl [Oe)EKTOB MPOAYKIMHM U MyTH HX
PO HITAKTUKY.

- CoBpeMeHHbIE TOIXOJbl K BOBJEUYEHHIO IIEpCOHANa B
yJIy4dlI€HUE POU3BOICTBEHHBIX IIPOIECCOB.

- OcHOBHBIC OTambl pa3pabOTKU W peaju3alil MPOCKTOB
OepekITMBOTO MPOU3BOJICTBA.

CrnenuajucT J10J17KeH YMeTh:

- BeiaBnaTe moTepu B COOCTBEHHOUW 30HE OTBETCTBEHHOCTH U
npeyiaraTb MEpONPUATHS IO UX YCTPAHEHHUIO.

- BBINOJAHATE CTaHAAPTHBIE ONEPALIUU COTJIACHO YCTAHOBJIEHHBIM
periaaMeHTam U mpoueaypam.

- Ilonb3oBaThCcsl MHCTPYMEHTAMU OEpEKIMBOIO IPOU3BOICTBA
(Hanpumep, kaHOaH-KapThl, uarpammsl [laperto).

- YyacTtBoBaTh B paboyMX Tpynmax MO yJIYyYIICHUIO KayecTBa
IPOAYKIMH U 3P(HEKTUBHOCTH MPOLIECCOB.
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- D¢ (heKTUBHO OpPraHU30BBIBaTH pabouee MPOCTPaHCTBO (METO.
5S).

- KoHTponmmpoBaTh KadecTBO BBITYCKAEMBIX 3TN Ha CBOEM
y4acTKe.

- [lpumMeHSATh CTaTUCTHUYECKHE METOMAbl aHaln3a JaHHBIX IS
yIIy4IIeHUS] POU3BOICTBEHHOTO MpoIiecca.

- B3aumMoznencTBoBaTh ¢ KOJUIETaMH PAa3HBIX IMOJAPA3ICICHAN IS
pemieHuss TpoOJieM, BO3HHUKAIOIUX B XO0Je OepekIIMBBIX

HWHHUIIUATUB.

- IlocTostHHO yiaydlaaTb COOCTBECHHEIC pa60‘{I/I€ IIPOLICCCHhI,
CTPCMACH MHUHHUMHN3UPOBATDb O0TXOJbI n ITIOBBICHUTD
IMPONU3BOAUTCIIBHOCTD.

- O6yanL HOBBIX COTPYIHHKOB OCHOBaM 6CpC)KJII/IBOFO
IIPONU3BOACTBA U INOAACPKNBATH JUCHUIIJIMHY Ha pa6oqu MCCTC.

1.3. TpeGoBaHus K cXxeMe OLIEHKH

CymMa 0asioB, MPUCYKIAEMbIX MO KaXIOMYy aclekTy, JOJhKHa TOoMajiaTh B
nuamna3oH  0ajuioB, OMpEeAENeHHBIX IS KaXIOro  pasfena KOMIIETEHIUH,
0003HaYEHHBIX B TPEOOBAHUIX U YKa3aHHBIX B TaOmmiie No2.

Tabnuya No2

Martpuna nepecuera TpeGOBaAHUI KOMIIETEHIIUN B KPUTEPUH OLEHKH

HToro 6a,1J10B 32
paszena
TPEBOBAHUM
KOMIIETEHIIUN

Kputepuii/Moayab

Paznennl 15 5 20
TPEBOBAHUMN 5 20 26
KOMIIETEHLIUN 15 15
2 1 2 5
1 1 1 2 5
15 15 19 12 24 15 100

1.4. Cneunduxanusi oueHKN KOMIeTeHIIUN

Onenka KoukypcHoro 3amanusi OyneT OCHOBBIBAaTbCSI Ha KPHUTEPHSX,

yKa3aHHbBIX B Ta0uie Ne3:
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Tabnuya No3

O]_leHKa KOHKYPCHOI'0 3aJaHUA

Kpurepuii MeTtoauKa IPOBEPKH HABBIKOB B KPUTEPHH
CxeMOTeXHUYIECKOoe OKcriepTHas OIICHKA KadecTBa pa3paboTku AEKTPHUYECKON
NPOEKTHPOBAHME MPUHLMIIAAIBHON CXEMBI JIEKTPOHHOIO ycTpoicTa. [IpoBepka kauecTBa

MOATOTOBKA  KOHCTPYKTOPCKOHW  JOKYMEHTAallMM  Ha  OCHOBAaHUH

aﬂeKTPOHHLIX yCTPOHCTB JIEKTPOHHOT'O OTYETA, MPEACTABJICHHOTO KOHKYPCAaHTOM.

HpOCKTHpOBaHHe OKcIiepTHas OICHKA KadecTBa pPa3padOTKH NPOEKTa MEeYaTHOM IIIaThI
3JIeKTPOHHBIX YCTP 0iicTB 3JIEKTPOHHOTO YCTpOMCTBa. Orenka KayecTBa IOATOTOBKU
KOHCTPYKTOPCKOM JOKYMEHTallUH, MOJTOTOBJIEHHOM KOHKYPCAHTOM B

Ha OCHOBEC IEYATHOI'O MEKTPOHHOM BHIE.

MOHTAaKa
CoopKa 3J1eKTPOHHBIX OKcHepTHast OIeHKa Ka4eCTBa M3TOTOBIICHNUS 3IEKTPOHHBIX YCTPONCTB,
ycTpoiicTB panno3IeKTpoHHOH ammapaTtypsl ¥ npubdopos mo FOCT P MDK 61192-2-

2010, Knacc B. OueHuBaroTcs Kak py4HbI€, TaK 1 aBTOMaTH3UPOBAaHHbIE
METOIbI COOPKH 3JICKTPOHHBIX YCTPOUCTB. OlieHKa COOJIOACHUS MPaBHIIT
OXpaHBbl TPyla ¥ YMEHHUS OpraHu3allii pabodux MpoIeccoB

PerysimpoBka u npoBepka OKcInepTHas OIleHKa Pe3yIbTaTOB U3MEPEHUH, IPEJOCTaBICHHBIX B BUIE
paGoToCHoCcoGHOCTH aneKTpoHHOTro oTueTa. Ilpu OLICHKE y4UTHIBACTCS (baxTHyeckoe
o COCTOSIHHE JJIEKTPOHHOT0 ycTpoiicTBa. OneHka paboToCrocoOHOCTH
3JIEKTPOHHBIX YCTPOHCTB y
ycrpoiicTBa. OueHka co0oieHHs TIPaBHi OXPaHbl TPYa U YMEHUS
OpTraHU3aINH PAabOYUX HMPOIIECCOB

JIMarHOCTHKA W PEMOHT DKcnepTHast OlleHKa pab0TOCTIOCOOHOCTH AIIEKTPOHHOTO YCTPOHCTBA
3JIeKTPOHHBIX YCTPOICTB TIOCJIE BBITTOJMHEHUS peMoHTa. OLeHKa NpaBHIbHOCTH 3allONTHEHNs

KOHKYPCAHTOM 3JIEKTPOHHOTO OTYETA 110 MPOBEJCHHON THArHOCTHKE U
peMoHTy. O1ieHKa COOJIIOIeHNS TPABUII OXPaHbl TPYJa U YMEHHS
OpraHM3aIyy paboyux MpoIEeccoB

IMporpamMmmupoBanue DKcnepTHast OlleHKa Ka4ecTBa pa3pabOTKH U OTIAJIKH IPOTPaMMHOTO

3/IeKTPOHHBIX YCTPOICTB o0ecriedeHns MyTeM MPOBEPKHU COOTBETCTBHUS IPOTPaMMHOTO IPOTYKTa
3a5IBJICHHBIM (DYHKITMOHAIHHBIM TPEOOBAHHSIM.

1.5. Conepxanue KOHKYPCHOIO 3aIaHUS

O61mast IpOMOKUTENBHOCT, KonkypcHoro 3amamms’: 17 w. Jlomyckaercs
HE3HAYNTEIFHOC W3MEHEHHE BPEMEHH BBITIOJIHEHUS KOHKPETHBIX MOAYJIEH B
3aBUCHUMOCTH OT YpOBHSI CJOKHOCTH KOHKPETHOTO 3a/laHusi Ha YCMOTpPEHHE
DKCIIEPTHOU I'PYIIIIHL.

KonnuecTBO KOHKYPCHBIX THEW: 3 THEU

BHe 3aBuCcMMOCTH OT KoJInuecTBa MoayJsen, K3 nomKHO BKIIFOUATH OLIEHKY I10
KaXXIOMY M3 pa3/ieJoB TpeOOBaHUN KOMIICTCHIIHH.

Onenka 3HaHMN Yy4YyacTHUKA JOJDKHA TPOBOJUTHCS UEpe3 MPaKTHUIECKOe
BbInoJHeHne KOHKypcHOro 3amaHusi, a Takke C y4eTOM COOJIOJEHHUS TpeOOBaHUM
OXpaHbl TpyJa U NPUHLUIOB OEpeKIMBOIO NPOU3BOACTBA. B nomonHeHune moryr
YUUTHIBaThCSl TpeOoBaHUs paboTojaTeneld s MPOBEPKH TEOPETUUYECKUX 3HAHUN /

OIICHKH KBJIM(pUKAITUH.

1 .
Vxaszvieaemca cymmapnoe epems na svinonnenue ecex mooyneti K3 oonum konkypcanmonm.
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1.5.1. Pa3paboTKa/BbI00p KOHKYPCHOT'O 32/1aHUS

KonkypcHoe 3amanue coctout u3 6 MOAysel, BKIOYAeT 00S3aTENbHYIO K
BBIITOJTHCHUIO YacTh (MHBAapHaHT) — 3 MOJYJS, U BAPHATUBHYIO 4acTh — 3 MOMYJIS.
OO6uiee KOIUYECTBO OANIOB KOHKYPCHOTO 3aAaHus coctasiisieT 100.

OOs13aTenbHAass K BBIIIOJIHEHUIO 4YacTh (MHBAapHAHT) BBINOJIHSIETCS BCEMHU
pernoHamu 0e3 HCKIIIOUEHUS Ha BCEX YPOBHIX YEMIIMOHATOB.

KonnuectBo Moayneii W3 BapHaTHMBHOM YacTH, BBIOMPAETCS PETHOHOM
CaMOCTOATENIBHO B 3aBUCUMOCTH OT MAaTEPHAIBHBIX BO3MOXKHOCTEM IIIOMIAJKU
COpPEBHOBaHMM U TOTpeOHOCTEW paboTojareneld peruoHa B COOTBETCTBYIOIIMX
CIeHHAICTaX. B ciyyae ecnyM HH OJMH W3 MOJIYJIEWM BAapUATUBHOM YacTH HE
HOJIXOJUT TOJ 3ampoc paboToAarensi KOHKPETHOTO PETMOHA, TO BapHAaTUBHBIN (€)
MOAYJIb (M) (OPMHUPYETCS] PETMOHOM CaMOCTOSTEIBHO MO 3ampoc padoTonaTess.
[Tpu sTOM, BpeMsi Ha BBINOJIHEHHE MOAYJS (€i) U KOJIMYECTBO OAJIJIOB B KPUTEPHUSIX

OLICHKH ITIO aCIICKTaM HC MCHAIOTC.

1.5.2. CTpykTypa MmoayJ/ieid KOHKYPCHOTI0 3a1aHusl (MHBAPUAHT/BAPUATHUB)

Moayar A. CxemoTexHHYecKOe TMPOECKTHPOBAHHE  3JIEKTPOHHBIX
ycTpolicTB (HHBAPHAHT)

Bpewmst Ha BbITIOTHEHHE MOTYJIS 3 .

3ananue:

KOHKypcaHT [OJKEH CHpOEKTHPOBATh DJJIEKTPUYECKYIO CXEMYy WIH €€
OTJENbHYIO YacTh. [IpoekTupoBanre anmapaTHOro 0OecreYeH s] MOXKET BKIIIOYaTh B
ce0sl aHAJIOTOBYIO U IU(PPOBYIO CXEMOTEXHHUKY, MUKPOKOHTPOJIIEPHl I COUYETAHUE
TaKUX KOMIIOHEHTOB.

OYHKIMOHAIBHOCTh CXEMbI MOATBEPKIACTCS MOCPEACTBOM (PU3UUYECKOTO WIH
BUPTYaJIbHOTO MOJENMpoBaHus. [IpoBepka cXeM IMyTeM CpaBHEHHS CO CXEMOW,
npefgoctaBieHHoM Paspaboruukom KoHKypcHOTO 3amaHusi, He JOMyCKaeTcs.
PekoMenzoBaHo mporpamMmMHOE  OOeclieueHHe MPOMBILIUIEHHOTO  CTaHIapTa,

nognepxuBatoniee SPICE-monenupoBanne. B pesynbrare BBITIOJHEHUS 3aJaHUA
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HEOOXO0MMO MIPEIOCTABUTD 3JIEKTPOHHBIN OTYET, MOJTBEPKAAFOIINI

paboTOCTIOCOOHOCTH CXEM.

Moayas b. IIpoekrHpoBaHue 3JIEKTPOHHBIX YCTPOHCTB Ha OCHOBeE
NMeYaTHOT0 MOHTAXKa (BapHATHB)

Bpewmst Ha BbITIOJIHEHHE MOJTYJIS 3 4.

3ananue:

Konkypcant nomyunt ucxoausii mpoekt misg CAIIP medatHeix niaTt (s
CAIIP Altium Designer u CAIIP Delta Design). YdacTHuK BmpaBe BBIOpaTh Ty
CAIIP, B KkoTopoil OyneTr BBINOIHATH KOHKYpcHOE 3amanue. IIpoekt Oyner
UCIOJIb30BaThCsl KOHKYypCaHTOM sl MPOEKTUPOBAHUS NleuyaTHOM miaTel. TpeboBaHus
K MPOEKTY NeYaTHOU I1aThl onpeaensatorcs Pazpadotunkom KoHkypcHOro 3ananus u
JOJDKHBI COJEPKATh OCHOBHBIE YCJIOBUS JUIsI aBTOMAaTU3UPOBAaHHOIO MPOM3BOJICTBA
(TakMe Kak: HaJIU4YUe pENepHbIX 3HAKOB IUIAT M TPYIIOBBIX 3arOTOBOK,
TEXHOJIOTUYECKHE TOJIS [IJIsl 3a)KMMa KOHBEMEepOM, U Mpoure TpeOOBaHUs, CBSI3aHHBIE
C OCOOCHHOCTSIMU TEXHOJOTUYECKOTO OOOpYJOBaHUsI) U OBITh B TIOJHOM Mepe
U3JI0KEHBI B KOHKYPCHOM 33JJaHUMU.

KOHKypCaHT [OJKEH TOATOTOBHUTH ITPOM3BOACTBEHHYIO JIOKYMEHTALMIO:
@aitnel B popmarte Gerber, daitnibl cBepiienus, cnenupuKanuy MaTepuanon, Ghansbl
JUIsL  M3rotoBieHuss Tpadapera u T.m. KoOHKypcaHTy OyAeT mNpeaocTaBieHa
OuOIMOTEKa KOMIIOHEHTOB, COJIEpKallasi cxeMaTuyeckue 0003HaYeHHsI U TPOEKLUU
OCHOBAaHMM, HEOOXOJUMBIE MJIs 3aBEPIICHUS] TIEYATHOM IJIaThl, KPOME OJHOTO WJIM
HECKOJIBKMX KOMITOHEHTOB. OXMJAETCs, YTO KOHKYPCAHT CO3[AaCT CXEMAaTHYeCKOe

0003HaUYEHHUE U IMPOCKIHNIO OCHOBAHU AJIA OTOI'O KOMIIOHCHTA.

Moayab B. COopka 3JIeKTPOHHBIX YCTPOICTB (HHBAPHAHT)

Bpewmst Ha BBITIOTHEHHE MOTYJIS 3 .

3aganue:

KonkypcanTy HE0OX0IMMO BBIIOTHUTH COOPKY TMeYaTHOW TutaThl. JIJis TuiaThl

OyIyT UCTONB30BAThCS TeXHOIoruu MoHTaxka B orBepctust (THT) u moBepxHocTHOTO
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MoHTaxa (SMT). XKenatenpbHO, 4TOOBI KOMIIOHEHTHI JIJIsi TIOBEPXHOCTHOTO MOHTaXKa
uMelud Imar BeIBOAOB 0,5 MM uiau OoJibllie, BCE MACCUBHBIE KOMIIOHEHTHI JIJIst
MMOBEPXHOCTHOTO MOHTa)ka JIOJDKHBI UMETh THopazMep 0603 uam 6oree.

HezaBucumebrii pa3paboTuuK NPeIOCTaBUT (PYHKITMOHUPYIOMUNA oOpas3ert s
JEMOHCTPALIMA BO3MOKHOCTH BBITIOJIHEHUS KOHKYpCHOTO 3aaaHus. KoHKypcaHT
MOJIyYUT HAOOp KOMITIOHEHTOB, M3 KOTOPBIX OH CMOKET BBIOUpPATh KOMIIOHEHTHI,
HEoOXOoJuMbIe eMy nisi cOOpKM W TeyaTHasl IilaTa, 3apaHee HM3TOTOBJICHHAs I10
MpoeKTy pa3paboTunka 3amaHusi. Ha Bce KOMILIEKCHBIE KOMIIOHEHTHI Oyjer
npenocTaBiieHa JoKymMeHTanus. CyMMapHOE KOJIMYECTBO BBIBOJHBIX KOMIIOHEHTOB
(PTH) u KOMIOHEHTOB TOBEPXHOCTHOTO MoOHTaxa (SMD) onpenensercs
pa3pabOTUYMKOM 3a/1aHMUS.

COopka MOXET MNpPOU3BOJIUTHCA C MPUMEHEHHEM OO0OpYyIOBaHUA IS
aBTOMATHYECKOM YCTAHOBKM KOMIIOHEHTOB WM OIUIABJICHHUS NasIbHOW macThl. JlJis
HAHECEHUs TAasJIbHOM TAcCThl HUCIOJB3YeTCS MeToj TpadapeTHOW TmedaTH.
Pexomenayerca aBromatnueckas ycraHoBka 30% SMD KOMIOHEHTOB WU
KOMIOHEHTOB Tumnopasmepom 0603 u cBeroanonoB. Bo3moxkHa pydHas ycTaHOBKa
KOMIIOHEHTOB Ha KOHTAaKTHbIC IUIONIAJAKA C HAHECEHHOW MasuIbHOM TacTOM.
OnnapieHWe TNAasJIbHOW MacThl MPOU3BOJUTCS B MEYaX OIUIABICHUS WIH C
OpUMEHEHHEM O00OpYyIOBaHMs, MO3BOJIIOIIEIO MPOM3BECTU OIUIaBlieHHuE 0e3

HapyLIEHUH TEXHOJIOTMU TOBEPXHOCTHOTO MOHTAXA.

Moayas I'. PeryanpoBka u npoBepka padoTocnocOOHOCTH 3JIEKTPOHHBIX
YCTPOICTB (MHBAPHUAHT)

Bpewmst Ha BbiniorHEHUE MOyIis 1 4.

3axanue:

Ha nmanHoM srtame nisi moATBepKIeHUS (YHKIIMOHATBLHOCTH JJIEKTPOHHOTO
YCTPOHCTBA HEOOXOAMMO TMPOM3BECTH W3MEPEHUS 3aJaHHBIX IMapaMeTPOB W
IIPEIOCTABUTD JJIEKTPOHHBIA OTUET.

WN3mepennss MOTYyT TPOM3BOIUTHBCS HAa YCTPOWCTBE, COOpKa KOTOPOTO

npousBoausiack B Mmoayie b. [Ipu stom Konkypcant Oyner npoaomkars padboTaTh Co
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CBOUM YCTPOMCTBOM B TOM COCTOSIHMH, JI0 KOTOPOI'O OHO COOpaHo. DKCHepThl
JOJKHBI YUUTBIBATh 3TO IPU OLICHKE.

JUJ1s BBITIOJIHEHUS! U3MEPEHUI MOYKET BO3ZHUKHYTh HEOOXOAMMOCTh IIPOU3BECTU
HAaCTPOMKHM  DJIEKTPUYECKOM cXembl. HacTpoiku u  peryiampoBKka  MOXKET
IIPOU3BOAMTHCS TP TMOMOIIM IOACTPOYHBIX KOMIIOHEHTOB WJIHM IIyTEM 3aMEHbI

KOMIIOHCHTA.

Moayas /1. /AuarHOCTHKa W PEMOHT JJIEKTPOHHBIX YCTPOMCTB
(mHBapuaHT)

Bpewmst Ha BbITiOTHEHUE MO IS 4 4.

3aganme:

Ha nannom stane KoHkypcaHTy OyayT NMpeAOCTaBIEHbI PaJHO3JEKTPOHHBIE
YCTPOMCTBA C 3apaHee BHECEHHBIMH B HHUX HEHCHpPaBHOCTAMH. KoiamdecTBo W TUM
HeucIpaBHOCTeH 17151 Bcex KoHKypcaHTOB OyayT OJIMHAKOBBIMH.

[InaTet Moryt OBITH CO CTaHAApTHbIM MOHTaxkoM B otBepctus (THT), c
TEXHOJIOTUEH MOBEPXHOCTHOTO MOHTaxa (SMT) uim co cMemanHoi TEXHOIOTHEH.

Pa3paboTunk JOKEH MPEeIOCTaBUTh HE MEHEE OJJHOTO pabodyero ycTpoicTBa.
Pa3paboTunk A0MKEH MPOAEMOHCTPUPOBATH (DYHKIIMOHUPYIONIYIO YCTAaHOBKY IS
KonkypcHoro 3ananus Jkcnepram u Konkypcantam Ha UeMnuoHare.

Bo Bpemsi Uemnuonara OyayT MpeAOCTaBIATHCS 3amacHble KOMIIOHEHTHI IS
3aMEHBl KaXJIOTO KOMIIOHEHTa 3ananHus. [lo pemieHuro pa3paboTuuMka 3aJaHus
HEKOTOpBbIE KOMIIOHEHTBI MOTYT HE€ MpPEIOCTaBIATHCA. Bce 3IEKTpOHHBIE IeTanu,
MOCTaBJIsIEMble HA UEMITMOHAT, TOJ>KHBI HAXOAUTHCA B aHTUCTATUYECKUX MTAKETaX.

Jloka3aTeabCTBOM HAXO0XKACHUSI HEUCIPABHOCTH U (MJIM) MPOBEACHUS PEMOHTA
CIy)KaT  M3MEPEHHUs,  BBINOJIHEHHBIE  CTAaHAAPTHBIM  W3MEPUTEIBHBIM U
UCIIBITATENIbHBIM  000PYJOBaHUEM ISl TECTHUPOBAHUS, HACTPOUKHM W HM3MEPEHUS
AJIEKTPOHHBIX KOMIIOHEHTOB M MopayJeil. M3mepenust MoryT ObITh JTUOO TPSIMBIMH
(MpOoCTO CUMTHIBATh 3HAYEHUE U3 MHCTPYMEHTA), TUOO KOCBEHHBIMU (BKIIIOYAsl Kak

YTEHUE, TAK U IPOCTOM pacyer).
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Monayas E. [IporpamMmupoBanue 3J1eKTPOHHBIX YCTPOiiCTB (BapHATHB)

Bpems Ha BbITIONIHEHUE MOYIS 3 Y.

3aganme:

Konkypcant poibkeH pa3paboTrarh M OTJIQAUTh MPOTpaMMy Ha  SI3BIKE
nporpaMmmupoBanuss C I BCTPAaMBAEMOMl  CUCTEMBI C  HCMOJb30BAHUEM
CIeUAIM3UPOBAHHON MHTETPUPOBAHHOM cpeabl pa3padoTku (IDE).

BcerpanBaemMbiM MUKpPONPOLECCOPHBIM  ypaBisitomuM  ycrporicteoM (MCU)
MOTYT OBITh MUKPOKOHTpOJUIepbl STM32 Ha ocHoBe apxutekTypbl ARM Cortex MO,
ARM Cortex M0+, ARM Cortex M3, ARM Cortex M4F, ARM Cortex M7F.

CnemnuaneHble  MaTepuainbl u  (wiM) crnenudUKaliud  MPOU3BOJIUTEIS,
HeoOxoaumble Konkypcantam i BbinojiHeHUs: KoHKypcHOro 3amanus, OyAyT
npenocTaBiieHbl Ha YemMnuoHare.

OneHka  pe3yiabTaTOB  BBINOJHEHUS  KOHKYPCHOTO — 3aJaHUS  MOXET
IPOU3BOJAUTHCS TOJNBKO MO (YHKIIMOHAJIBHOCTU BCTpauBaeMoi cuctembl. [Ipsmas
OLICHKa (PYHKIIMOHAJIBHOCTU IO TEKCTy MNpOrpaMMmbl HE JAomyckaercs. Bo3moxHa
OLICHKA TOJIBKO CTHJISI IPOrPAMMHUPOBAHMSL.

Ecnu B 3aaHue BXOIUT KOMILJIEKCHBIM BHEIIHUA KOMIIOHEHT, €r0 TEXHUYeCKast
JOKYMEHTalusi OyAeT mpenocTaBlieHa Ha uveMnuoHare. Tak ke MoryTr ObITh
IPEIOCTABIICHbl JIOMOJHUTENbHBIE TpOorpaMMHble OnOIMOTEKH. PekoMeHnoBaHO
ucnonb3zoBath  CubelDE  —  BugyanbHblii  rpaduyeckuil  pemakrop Ui
KOH(HUTYpUpPOBaHUS MHKPOKOHTpOJUIEpOoB cemeiictBa STM32, mo3Bossronuii
reHepupoBaTh KOJI Ha OCHOBe s3bika C, UCHoONb3ys MJid 3TOro rpaduyeckue
MOMOIIHUKH.

s Bemonnenus KonkypcHoro 3amanus KonkypcanTy OyaeT mpenocTaBiieH
3aBeIOMO  pabOTOCHOCOOHBIM  TECTOBBIM  oOpaser] BCTPauBaeMOM  CUCTEMBI.
M3MeHeHne B 3JIEKTPUYECKOM CXEME IPHU BBINOJIHEHUM KOHKYPCHOIO 3a/laHHs He
JIOTIYCKAEeTCs, 32 HMCKJIIOUEHHEM KOMMYTAIlMH, MpeaycMoTpeHHoi Paspaborunkom
KonkypcHoro 3aianus.

g gemMoHcTpauud paboOTOCMOCOOHOCTH TECTOBOTO 00paslia BCTpanBacMoOu

CHUCTEMbI P33pa6OT‘II/IK JOJDKCH IPEAOCTABUTL JCMOHCTPALMOHHYIO IIPOHIMBKY.
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[TpommBka qomxHa UCOIB30BaThCsl KOHKypcaHTaMu JUisl A€MOHCTpALMU SKCIIEpTaM
anmapaTHBIX HEUCIIPABHOCTEN, KOTOPbIE MOTYT BO3HUKHYTH B MPOIECCE PAOOTHI.

JInst  BBINOJHEHUS JTAHHOTO  MOAYJIA  KOHKYPCAHTY  HPEAOCTaBIISETCS
oubnnorekn QyHKUMA paboOThl ¢ TepuPepuiHBIM O0OpPYIOBAaHUEM U OMHUCAHHE

3aJlayu Ha TpeOyemblil (PYHKIIMOHAI yCTPOICTBA.
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2. CIIEIIMAJIbHBIE ITPABUJIA KOMITETEHIMHA®

Bce paboThl 10 BBHIMOJIHCHHIO KOHKYPCHOTO 3aJaHHS TPOBOJATCS TIOJ
CTPOTUM COOJIIOZCHHEM MPABUJI TEXHUKH 0€30MIaCHOCTH U OXPaHbI TPY/Ia.

* Bce nmia qomkHB 00J1a1aTh 3HAHUSIME 00 AJIEKTPOCTATHYECKOM paspsijie 1
UCIIOJIb30BaTh JJIEKTPOCTATHYCCKUE OpaciaeThl U JJACKTPOCTATHUECKHE XalaThl IPH
paboTe ¢ KOMIIOHEHTaMH, 3JIEKTPOHHBIMH COOPKaMH M HHBIM OOOpYIOBaHHUEM,
TPEOYIOIIMM COOJTIOJICHUS] MEP aHTHUCTATHICCKOM 3aIlUTHI.

* Bce nmma 10JDKHBI UCIIOJIB30BaTh 3alIUTHBIC MEPYaTKA U 3aIUTHBIC MACKH
npu paboTe ¢ XUMHUCCKUMHU BEIICCTBAMH.

* Bce auia qomKHBI HOCHTB CPEJICTBA 3alTUTHI TJIa3 MPH IMalKe WM 00pe3Ke
BBIBOJIOB KOMITOHCHTOB (MEIHMIIMHCKUE CPEJCTBA KOPPEKIUU 3PCHHS, 3aIMTHBIMU
CpEICTBAMHU HE SIBIISIIOTCS).

* PexomeHnayeTcs HOCHTH 3aKpBITYI0 OOYBb M C 3aIllUTOH OT CTaTHYECKOTO
AJICKTPUYECTBA.

B cinydae BbIsBIeHHs (DAKTOB HApyIICHUS HOPMATHUBHBIX TPeOOBaHUI
OXpaHbl TPyJia — OTCTPAHECHHE OT BBINMOJIHCHHUS KOHKYPCHOro 3amaHus Ha 10 MuH,
MOBTOPHOE 03HAKOMIICHHUE C MPpaBUIaMK TPeOOBAHUI OXPaHbI TPY/Ia.

Oxcnepmuas  epynna  00s3aHA  OYEeHUMb COCMOSIHUE pPAdoOyuUx mecm
KOHKYPCAHMOG Cpa3y Nocje 8blNOJHeHUsE MOOYaell KOHKYPCcHo2o 3a0anus B, ' u /[ 6
COOMBEMCMBUU CO CXEMOU OYEHKU. DKcnepmuas 2epynna o0053aHa Ccieoumsv 3d
coOnodeHuem mpebosanull OXpaHvl mpyod, 6ecmu NpPOMOKOJL HAPYWEHUU U

npoU3BeCmuU OYEeHK)Y Kauecmea coOM00eHUll OXpanvl mpyod.

2.1. JInYHBIH MHCTPYMEHT KOHKYPCAHTA

VYyacTHUK BHpaBe HUCNONb30BaTh cobctBeHHble CU3 (mpu xemaHuw),
BKJIIOYAIOLIUI B ceOst:

— QHTUCTATHMYECKUM Xanar;

2
Ykazviearomes ocobennocmu KoMnemeHyuu, Komopble OMHOCIAMCA KO 6CemM 603pACMHbIM Kamezcopusim U YemMnuOHamHnbim
JUHeUKam 6e3 UCKIIOYeHUs.

22



— WHJMBUYaJIbHOE CPEACTBO 3aLUTHI OPTAHOB JIBIXAHUS;
— 3allMTHBIC OYKHU;

— 3alIUTHBIC IICPYATKH.

2.2. MarepuaJjibl, 000pya10BaHHEe W WHCTPYMEHTbI, 3aNpellleHHble HAa

IJIOIIAIKE

— mo0bIe CpeIcTBa MOOMIIHBHOU CBSI3H;

— cpeacTsa (poTo- ¥ BUAEO 3aIUCH;

— KaHIEJSIPCKUE CPEACTBA, TAaKME€ KaK OJOKHOTHI, PYYKH U T.N., KPOME
UMEIOLINXCS Ha padoyuX CTOJIaX U BXOJALIUX B €r0 KOMIUIEKTALIHIO;

— CpeAcTBa AJIEKTPOHHOTO XpaHeHuss uHbopMmaruu (pmmr-kapte, USB-
HAKOIMTEIH, IEPEHOCHBIE BHEIIHUE IUCKH U T.I1.);

— CcMapT-yackl, (uTHECC-OpacieThl U IPOYHe EPCOHANIbHBIE TaKETHI.

Beck HeoOxoauMbl nHCTpYMEHT, obopynoBanue 1 CU3 (kpome cOOCTBEHHOTO

CH3 yyacTHUKA) TIPEAOCTABIISIOTCS OpraHu3aTOPaMHU.

3. MPUJIOKEHUSA

[Tpunoxxenue 1. MHCTpyKIUS MO 3aOIHEHUIO MATPUILIBI KOHKYPCHOTO 3aJaHMs
[Ipunoxenue 2. Matpuiia KOHKYpCHOIO 3aJaHUs

[Tpunoxenue 3. UHCTpyKUA 110 OXpaHe Tpyaa

[Tpunoxxenue 4.Yek-1uCT KOMIIETCHIIUU

[Tpunoxenue 5. 3aaanus 1O MOAYJIAM
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