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1 BBEJAEHUE
1.1 HA3BAHME n OIIMCAHHUE IMPO®ECCHOHAJIBHOM
KOMIIETEHLHUU

1.1.1 HazBanue npodeccruoHaIbHON KOMIETEHIINN: DIEKTPOHUKA.,

1.1.2 Omnucanue npo¢hecCUuOHATHFHOW KOMITETECHITUH.

NunycTpus 3MEKTPOHUKHU SIBISIETCS pa3HOOOPA3HOM M OXBAThIBACT paszIMYHbIC
cdepbl )KU3HU COBPEMEHHOTO YeNloBeuecTBa. MHKEeHEephl/TEXHOIOTH MOTYT paboTaTh B
pPa3IUYHBIX OTpacisAX »JJICKTPOHUKH, a TIOBBIIICHWE CHENHATU3allid HU  POCT
TEXHUUYECKUX pa3pabO0TOK O3HAUAET, YTO MHKEHEPHI/TEXHOJIOTH IIHPOKO BOCTPEOOBAHBI.

KrroueBpiMH 0051aCTSIMH CTIEIMATN3AIMN, KOTOPhIE MOYKHO paccMaTpuBaTh Kak
CaMOCTOSITENIbHBIE 00JIACTH MPOU3BOJICTBA, SBIISIOTCS:

e CcOOpKa U MOAKIOYEHHUE AIEKTPOHHBIX YCTPONCTB;

® TPOEKTUPOBAHMUE CXEM MPOTOTHUIIOB W/WJIM PEIICHUE TEXHUIECKUX POoOIIeM;

® YCTAHOBKA M BBOJ B AKCIUIyaTal[Ml0 000PYAOBAaHUS, B TOM UUCIIE OOECIIeueHue
MOJIICPKKU KIIMEHTOB;

® TEXHHUYECKOE OOCITYKMBaHUE, KOTOPOE BKIIIOUAET OOCIYKHBAaHHE B MeCTax
PacCIooKEeHUsT KIMEHTOB/PEMOHTA/yJalIeHHOE 00CTYKUBAHUE;

® TECTHPOBAHHUE CXEM, Y3JIOB U CUCTEM B IIEJIOM.

CrenuanucTbl MO JJIEKTPOHHKE pPabOTalOT B IIMPOKOM CIIEKTPE OTpaciei,
HOJIICPKUBAEMBIX BBICOKOTEXHOJIOTUYHBIM CIIEHUATM3UPOBAHHBIM 000pY/I0BAaHUEM.
[TouTn KaXXAbI acMeKT CETOMHSIIHETO MHUpPa OMUPAETCS WU UCIOIB3YyeT TEXHOJIOTUU
JIIEKTPOHUKH. MOXKHO CKa3aTh, UYTO MPAKTUYECKH BCE TEXHOJOTHMH CETOJHs
UCTIONB3YIOT JJIEKTPOHUKY B TOW WM WHOW QopMe: a’dpOKOCMHUYECKas, BOEHHas,
poboTOTeXHUYECKas, ayauo/TeIeBUICHNE/pa3BlIeUeHUs], J1Ta0opaTopuud U OOJBHUIIHI,
HAyYHO-UCCJIeI0OBaTeIbCKUE  J1a0OpaTOpUU  BbICHIEr0  00pa3oBaHUs, CBSI3U U
TEJIEKOMMYHUKAIIUHN, SJHEPTETUKH, TPAHCIIOPTA U T.1I.

WmxeHep 1o AIEKTPOHUKE JOKEH padoTaTh ¢ BHICOKOW CTETIEHBbIO TOYHOCTH, B
COOTBETCTBUM C MOAPOOHBIMU CHEHMPUKAIMAMU U MEXKIYHAPOAHBIMU CTaHIapTaMu

KadyeCcTBa, JACMOHCTPHPYS O6HII/IpHBIe TEXHUYECKME BO3MOXHOCTH. B cBs3u ¢
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MOCTOSIHHBIMU pa3pabOTKaMU B 00JIACTU TEXHUKH, UHKEHEP IO JIEKTPOHUKE JOJHKEH
MPOSIBIISITh MHUITMATUBY B OOECTICYCHHHM TOTO, YTOOBI €r0 HABBHIKM W 3HAHUS OBLIN
COBPEMEHHBIMH M OTBEYAJIA OTPACIEBBIM CTaHIaPTaM U OXKUJAHUSIM.

WNuxeHep Mo 31EKTPOHUKE MOXKET paboTaTh HEMOCPEACTBEHHO C KIMEHTaMU U
MOATOMY JIOJKEH JIEMOHCTPUPOBATH OTIWYHBIE HABBIKM OOCTY)KMBAaHUSI KJIUEHTOB U
s dexTuBHO paboTaTh ¢ rpadukamu BpemeHH. [Ipu paboTe ¢ KIueHTaMu WHXKEHEDP 10
AIIEKTPOHUKE, BOBMOXHO, JOJIKEH OyneT OOBSACHUTH BJIEMEHTHI CJIOXKHBIX MPUHIIUIIOB
ANIEKTPOHUKH, YTOOBI MOMOYb KIMEHTY MPaBUIBLHO UCIIOIL30BaTh 000pyaoBaHue. Yacto
XapaKkTep YUPEKICHUs, B KOTOPOM pabOTaeT MHKEHEP IO IJIEKTPOHUKE, TPEOYET OT HUX
cOOMIO/IeHNsT  KOH(MUIEHIIMAILHOCTH B  OTHOIICHUU BBICOKO BOCTPEOOBAaHHOM
KOMMEpPUYECKOM MH(MOpPMalMM U JEMOHCTPALUU OTKPBITOCTH, YECTHOCTH U CHUJIBLHOTO
ATUYECKOTO CMBICIA.

CrenuanucTt Mo SJEKTPOHUKE PadOTaeT ¢ MIHUPOKUM CIIEKTPOM HHCTPYMEHTOB.
OTH WHCTPYMEHTBHI YaCTO SIBJISIOTCS CHEHHAIM3UPOBAHHBIMM M BKJIIOYAIOT B ce0s
U3MEpUTENILHOE UM UCHBITaTelIbHOE 00OpyaoBaHue. KOMIBIOTEpHl W CIielHUaIbHBIC
CpelcTBa pa3pabOTKM MPOTrpaMMHOTO OOECIEeUEeHUs HCHOJB3YIOTCS IS CO3/aHUs
MpOrpaMM JIJIsi BCTPAUBAEMbIX CUCTEM, IPOTPAMMHPYEMBIX YCTPONCTB U HACTOJIbHBIX
cucteM. Kpome Toro, 3aaum Takke TPeOYIOT HCIOJIb30BaHUS CIEIUATBHBIX PYYHBIX
WHCTPYMEHTOB JJisl COOpKH, OOCTY>KMBaHUSI U JOPA0OTKH CXeM. TeXHOJIOTuu
MOBEPXHOCTHOTO MOHTAXa SBJISIIOTCS] JOMUHUPYIOIINMHU.

[IpOMBINIEHHOCTh HMCIOJIB3YET WHXKEHEPOB IO JJIEKTPOHUKE JJIsI BHEIPEHUS
MPOTPAMMHBIX PEILICHHUM, HUCIOIb3YEMbBIX ISl YAOBJIETBOPEHUS MPOU3BOJACTBEHHBIX
noTpedHoCcTe. MHXKeHep 1O AJIEKTPOHHMKE MOKET yCTaHaBJIMBaTh, HACTpauBaTh U
peryJMpoBaTh aBTOMAaTU3UPOBAHHBIE CUCTEMBI, CXEMbI U MPOIECCHI.

BcTpanBaemble MUKPOKOHTPOJUIEPHI MPEACTABISIOT OCHOBY JJIsI BCTpaWBaeMBbIX
WHKCHEPHBIX CHCTEM, 4TO SBISETCA €IIe OJHUM HampaBlieHHeM B 00JacTu
DJIEKTPOHUKHU. JlM3aliH  BCTpaMBAEMOW  CHUCTEMbl  BKJIFOYAET  B3aWMMOJECHUCTBHUE
MUKPOKOHTPOJIJIEPOB C BHEIIHUM MUPOM uepe3 MaT4uku u uHTtepdeicol cBs3u. Takue
CUCTEMBI TO/IPA3yMEBAIOT CO3/IaHHE KaueCTBEHHOTO MPOTPAMMHOTO OOECTICUCHUSI IS

BBITIOJTHEHUS TPpeOyeMBbIX 3aj1ad.
I
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1.2 BAKHOCTDH U 3BHAYEHUE HACTOALIEI'O IOKYMEHTA
JIOKyMEeHT coAepKUT WHGOPMAIMI0O O CTaHJIapTaX, KOTOpbIE MPEAbIBISIOTCA
y4acTHUKaM JJii BO3MOXKHOCTU YYacTHsi B COPEBHOBAHMSIX, a TaKXKe MPHHIIUIIGI,
METO/Ibl ¥ TIPOLIETYPhI, KOTOPBIE peryaupyroT copeBHoBanud. [Ipu atom WSR npuznaér
aBropckoe mpaBo WorldSkillsInternational (WSI). WSR Ttakxke npusznaér mnpasa
UHTEIJICKTyalnbHOM coOcTBeHHOCTH WSI B OTHOLIEHUMH MPHUHIMIIOB, METOJOB U
MPOLIETYp OLEHKH.
Kaxx1p1il sKcriepT M y4acTHUK JOJDKEH 3HATh U MOHMMATh JIaHHOE TeXHUYeCcKoe

OITMCaHUuC.

1.3 ACCOIIMUPOBAHHBIE JOKYMEHTBI

[Tockonbky paHHOe TEeXHWYECKOE OMHCAHUE COJEPKUT JHUIIbL HHPOPMAIUIO,
OTHOCSAIIYIOCS K COOTBETCTBYIOIIEH MPO(ECCHOHATBHOW KOMIIETEHIIUH, €T0 HEOOXOAMMO
UCIIOJIB30BaTh COBMECTHO CO CIEAYIOUIUMHU JTOKYMEHTaMU:

e WSR, PernaMeHT npoBeIeHUS] YEMITHOHATA;

e WSR, onnaitH-pecypchl, yKa3aHHbBIE B JAHHOM JIOKYMEHTE.

e WSR, nonuTuka 1 HOpMaTUBHBIE MTOJOKEHHUS.

e MHCTpyKIUs 1O OXpaHe TPyAa U TEXHUKE O€30MaCHOCTH MO KOMIIETEHITUH.
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2 CIIEHINOUKALIUA CTAHJAPTA WORLDSKILLS
(WSSS)

2.1 OBIIME CBEJEHHWS O CIIEMU®UKAIIAU CTAHJIAPTOB

WORLDSKILLS (WSSS)

WSSS onpenenser 3HaHne, MOHUMAaHUE U KOHKPETHBIE KOMIIETEHIIUH, KOTOPBIE
JeXaT B OCHOBE JIYYIIMX  MEXIYHAPOAHBIX  MPAKTUK  TEXHUYECKOTO W
npo(hecCHOHANBFHOTO  ypPOBHS  BBIMIOJNIHEHUS paboTel. OHa JOMKHA  OTpaXkartb
KOJUICKTUBHOE  OO0Iee TMOHMMaHHWE€ TOTO, YTO COOTBETCTBYyIoIIas pabouas
CHEUaTbHOCTh UM TIpo(deccHs MpeaCTaBIsAET JUIsl IPOMBIIIJIEHHOCTH U OU3Heca.

[lenpt0 COpEBHOBAaHUS MO KOMIETEHUWH SABJISETCA JEMOHCTpAlUs JIy4YIInX
MEKIYHAPOIHBIX MPAKTHK, Kak onmucaHo B WSSS u B TO#l CTENEeHH, B KOTOPOW OHHU
MOTYT OBbITh peann3oBaHbl. Takum oOpazom, WSSS sBisercss pyKkOBOACTBOM IO
HEO0O0XO0IMMOMY O0YUYEHHIO U MOATOTOBKE JJIsl COPEBHOBAHUM 110 KOMIIETEHIIUH.

B copeBHoBanmsax mno KommereHnuum npoBepKa 3HAHUW MW I[OHUMaHUSA
OCYIIECTBJISICTCS.  TOCPEJACTBOM  OIICHKM  BBIOJTHEHUS  MPAKTUYECKOW  paboThI.
OTaenpHBIX TEOPETUYECKUX TECTOB HA 3HAHUE U TOHUMAHHE HE MPETYCMOTPEHO.

WSSS pasznenena Ha yeTkue pa3aenbl ¢ HOMEPAMU U 3arOJIOBKAMM.

Kaxnomy paszgeny Ha3HaueH MNPOLEHT OTHOCHUTEIBHON Ba)XHOCTHM B paMKax
WSSS. CyMmma Bcex mporieHTOB OTHOCUTEILHOM BaKHOCTH cocTaBiisieT 100.

B cxeme BbICTaBIIECHHUS OLICHOK U KOHKYPCHOM 33JJaHUM OLIEHUBAIOTCSI TOJIBKO T€
KOMIIETEHIIMH, KOTOPbIE M3510keHbI B WSSS. OHu nosmkHbI oTpakath WSSS HacTOJIBKO
BCECTOPOHHE, HACKOJIBKO JAOMYCKAIOT OrPAaHUYEHUSI COPEBHOBAHUS 110 KOMIIETEHIUU.

CxeMa BBICTaBICHHUS OIICHOK M KOHKYPCHOE 3ajaHue OyayT OTpakaTh
pacopeneneHue OIeHOK B pamkax WSSS B MakcMMaaibHO BO3MOYXHOW CTEICHM.
Jomyckatorcs koneOaHust B npezenax 5% mpu yclOBUHM, YTO OHM HE MCKa3sT BECOBbIC

ko3 puieHTsl, 3a1aHbie yeaoBusiMu WSSS.
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Pasznea

Opranusaunusi 4 ynpapJjeHue padoroii 15

Crenuanuct JOMKEH 3HATh U TOHUMATh:

* TBopueckuil mOAXOX K IMPOCKTUPOBAHUIO CXEM, PA3BOJKE
NeYaTHBIX TUIAT U TPOrPAMMHUPOBAHHUIO.

* KpuUTUuHOCTh MBINMUICHHUS TPU TPOCKTUPOBAHUM CXEM H
NeYyaTHbIX  IUIaT,  BBISIBJICHUM  HEHCHPABHOCTEH U
IPOrPaMMHUPOBAHHH.

* YecTHOCTD U JOOPOCOBECTHOCTH, CAMOMOTHBALIUIO.

* Pemrenue nmpo0Onem.

* D dexTuBHYIO pabOTy B CTPECCOBBIX CUTYyAITUSX.

* 3aKOHOJIATENILCTBO B 00JIACTH OXpaHbl TPyAa U TEXHUKH
0€30MacHOCTH.

¢ Jly4mme npakTUKA B OTHOIIEHUH KOMIIETCHITUH.

* BaxXHOCTH HEMIPEPHIBHOTO JIMYHOTO COBEPIIIEHCTBOBAHMUSI.

* KopniopatuBHyt0 KyJIbTypy U METOIbI pa0OTHl KOMIIAHUH, a
TaKKe BO3MOYHBIE pasnuuus, OIpeeIsIEMbIE
HAIMOHAIBHBIMU NMPAKTUKAMHU.

CrienuanmcT JOJKEH YMETh:

* IlpodeccuoHaibHO  BBINOJNHATH  paboune  (QyHKIHH,
B3aMMOJICUCTBYS CO CPEIOM U IPYTUMU COTPYTHUKAMH.

* PaboTaTh ¢ OTHETBHBIMU KOJIJIETAMH U B KOMaHJE — KaK Ha
MecTe, TaK U yIaJIeHHO.

» JlenuthbCs UACSIMU C KOMaHIaMH U 3aKa34UKaMHU.

* 3a00TUTHCS O JTUYHOW M KOJUISKTMBHOW O€30MMacHOCTH Ha
pabouem mecre.

* IlpeanpuHUMaTh COOTBETCTBYIOIIHE MPOPUITAKTHICCKUC
MEpBI 11T MUHIMH3aIlUA BO3MOYKHOCTH aBapUHHBIX CUTYaITHH
U UX MOCJEICTBUM.

* AKTHBHO J€HCTBOBAaTh B HANpPaBJICHUH HEMPEPHIBHOTO
PO eCCUOHATIEHOTO COBEPIIICHCTBOBAHUSI.

* PazBuBath MIPAKTUKY 3¢ PeKTUBHOTO BEJICHUS
JOKyMEHTaluu, oOecrnedynBasi BO3MOXKHOCTb OIEPATUBHOIO
KOHTpOJiE  AJig  OyIylIero  yCOBEPIICHCTBOBAHUS U
TEXHUYECKOTO  OOCITY)KMBaHHUS, a TaKKe BBINOJIHEHUS
TpeOOBAHMI MEXKTYHAPOIHBIX CTAHIAPTOB.

* 3HaTh W MOHUMATh MEXKIYHAPOJHBIC CHMBOJBI, CXEMbI U
SI3BIKU, UCTIOJIb3yEeMbI€ B MEKTyHAPOIHBIX CTaHAAPTAX APYTUX
VUPEKICHHUM; MNpUoOpeTaTh SKOHOMHYECKU I(P(DHEKTUBHBIC
KOMITOHEHTBI u UCIIBITAaTEeNIbHOE o0opynoBaHue,
COOTBETCTBYIOIINE TEXHUYECKUM YCIOBHSIM.

Copyright © Coto3 «Bopuackuiuic Poccusi» DJIEKTPOHHKA 9



world skills
Russia

Ba:xxHocthb
(%)

Pasznea

{ * CocTaBiiITh MHCHMECHHBIC OTYETHl W 3aMHCHIBATH JTAHHBIC
Mo crnocobam TMpOBEACHUS MCHBITAHUMA, JabopaTOPHOMY
00OpYZIOBAaHUI0O M TEXHUYCCKUM YCJIOBHSM, COJICHCTBYS
WHXECHEPHOMY TIEPCOHATY.

* D¢ deKkTuBHO 00IATHCS C KIUSHTAMHU.

* OOyuath OIpyrux J0IeH UCIOIH30BAHUIO YCTAHOBOK.

* beiTh B Kypce ToOCIeOHUX W3MEHCHHH B 00JacTu
TEXHOJIOTHH.

* IlpodeccuonaibHO AEHCTBOBAThH HA TUIOMIAIKE 3aKa34UHKA.
* OpraHu3oBbIBaTh PETHCTPAINIO JAHHBIX ISl peaTr3aIliu
MOJIUTUKU TEXHUYECKOTO COMTPOBOKICHUS.

* 3akiroyaTh JOTOBOPHI Ha TEXHUYECKOE OOCITyKHUBaHUE,
KOTI'/Ia 9TO HEOOXOIUMO.

2 | IlpakTHyeckoe NPpUMEeHEeHHE FIEKTPOHUKH 10

Crnienpanuct JOJDKEH 3HaTh U IOHUMATh:

* PaznuyHble  cnenuanuM3uMpOBaHHBIE  HANPaBICHUS B
o0JacTu BJEKTPOHUKH B paMKaX KOHKPETHBIX OTpacien
IIPOMBIIIIEHHOCTH.

e OOwenpuHiATbIE W MEXIYyHAPOJHBbIE  CTaHAAapTHbHIE
CHUMBOJIBI OTPACIIEH POMBILUIEHHOCTH.

* OOmenpuHSTHIE €AMHULIBI H3MEPEHUS PACCTOSHUS (MUIIBI

U MM).
* JlenoByro cpeny 3aka3uuka.
* Marepuaibl " WHCTPYMEHTHI IIEKTPOHHOMN

INPOMBIIIJIEHHOCTH A8 OOBIYHOTO  OOCIy)KMBaHWUs,
yCTaHOBKM M pemoHTa (Crnenudukanu KOMIIOHEHTOB
AIIEKTPOHHOM CXEMBI).

* Amnanorosble ¥ IU(POBBIE CXEMBI H CXEMBI JATYUKOB.

* TexHOJOruu MEPEMEHHOT0 U MOCTOSHHOTO TOKA.

* MOIIHOCTB.

 IIpoBona u kabemnu.

* CoenuHuTeny.

* HMuaukatopsl.

* IIpoekTupoBaHue cxem.

* AHanu3 DJJEKTPUYECKUX LENel, 3JIEKTPOHHBIX CXEM,
U(POBBIX JJOTHYECKUX CXEM U CXEM JaTUYHUKOB.

* MHAYKTUBHOE U EMKOCTHOE COIIPOTUBIICHHUE.

* XapaKTepUCTUKU 3apsAIKd M pa3psAdKHd KOHJEHcaTopa U
MHIYKTOpA.
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* Bp100p KOHJEHCATOPA U €r0 IPUrOJHOCTD JJI IPUMEHEHUS.
* [laccuBHBIC U aKTUBHBIE (PUIBTPHI.

* I'eneparopsl (EMKOCTHO-PE3UCTHUBHBIE, KPUCTAJUIMYECKHE, C
CUCTEMOM (ha30BOI aBTOTIOICTPOUKHU YACTOTHI).

* MHOrocTyneH4aTble CXeMBI.

* OCHOBHBIE CXEMBbI YCHIIMTENEH (YCHIINTENIN MOCTOSHHOTO U
MIEPEMEHHOT0 TOKA, YCUIIUTEIH MOILHOCTH).

* OCHOBHBIE CXEMbI ONIEPALMOHHBIX YCUIUTEIEH.

* IIpakTuyeckue pEKOMEHAaun B OTHOLLIEHUU
onepanuoHHbIX yeunureneu, [I1M][-perynupoBannue u CUCTEMBI
ABTOMAaTUYECKOTO PETYJINPOBAHUS.

* I'eHepaTopsl 1 GOPMUPOBATEIN UMITYJIHCOB.

* ['eHepaTopsl CMHYCOMIAIBHOTO HANpPSIKEHUA: PE3UCTUBHO-

€MKOCTHBIN, KBapILIEBbIH, WHIYKTUBHO-EMKOCTHBIE
reHEepaTopbl; MOCTOBOM renepatop BuHa, (ha30BbIil reHepaTop.
* dopmuposareib HMITYJIbCOB: TPUITEP [IImurra,

muddepeHuraTop u UHTErpaTop.

* T'oHky ppoHTOB.

* Tabmumpl WCTHHHOCTH, BPEMEHHBIC IUArPAMMBbI, KapThl
Kapho, anre6py jgoruku, KOMOMHAIIMOHHYIO JIOTUKY, 00JIacTH
MPUMEHEHUST KOMOWHAITMOHHOM JIOTHKH.

* CHCTEMBI CUHCIICHUS.

» (CpoiicTBa 0a30BbEIX jorudeckux snemenToB UM, MJIU, HE,
HE-N, HE-WJIN, NCKIIFOYAIOUIEE NIy,
NCKIIIOYAIOIIEE HE-WJIN.

 Ilpouenypsl 3aMeHbl 0a30BbIX JOTHYECKHUX 3JeMeHTOB HE-
N nmm HE-WJIN npyrumu 10TMYeCKUMU JIEMEHTAMH.

* Meroabl co3gaHus MUGPOBBIX JIOTMUECKUX CXEM s
BBITIOJIHEHUSI KOHKPETHBIX OTIEPaIU.

* CocraBrieHue ypaBHEHUN/PyHKIMI TTUGPOBOM JIOTUKU Ha
0a3e 3aJaHHBIX CXEM.

* XapakTepUCTUKH U3MEPEHHUs CTaHAAPTHBIX OTPACIEBBIX
apamMeTpoB, XapaKTEPU3YIOIINX (POPMY BOJHBI.

* KoMOuHanMoHHBIE M TOCIEIOBATEIbHOCTHBIE JIOTUYECKUE
CXEMBL.

* CnocoObl skpanupoBanust DMII.

* Jlyymue npakTUKUA CHATHS JIEKTPOCTATUYECKOTO 3apsiia.
Crneuranuct JOJKEH YMETh:

* UnentuduumpoBarb W aHAIU3UPOBATH  [PUHIIMIIBL,
NOAXOASIIINE JUIsl pelIeHus 3a7ay.
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e IlpuMeHATH NO3HABaTEIbHBIE HABBIKKU B COOTBETCTBUU C
peluraemMon 3agaven.
* Hcnonab30BaTh KOMIIBIOTEP B KAYECTBE MHCTPYMEHTA JUJIS:
* MPOEKTUPOBAHHUS CXEM, pa3BOJKH II€YAaTHOM IIaThl M
MOJICJINPOBAaHMS;
* IIPOrpaMMHPOBAHUS BCTPAUBAEMBIX YCTPOUCTB;
* UCHBITAHUN U U3MEPEHHUN KOMIIOHEHTOB, a TakKe pabOThI
CXeM B COOTBETCTBHM C 33JaHHBIMH TEXHHYECKUMH
YCIIOBUSIMU;
* YOpPABJICHUS IE€YATHBIMHU IIaTaMU W IIPOU3BOACTBEHHBIM
000pyI0BaHUEM.
* Co3gaBaTh JIMHUU CBSI3M, OOBIYHO HCIHOJb3YEMBIE BO
BCTPAaUBAEMBbIX CHCTEMaX.
* VYcraHaBIMBaTh CBSI3U MHUKPONPOLECCOPHBIX YIPABIISIOMIMX
ycrpoiictB (MCU) ¢ BHEIIHMMH YCTpPOMCTBaMHU IOCPEACTBOM
uHTEpEHCOB.
* YuraTh W NOHUMaTh pabouMe YEPTEKHU, IIIEKTPOCXEMBI,
NPUHIUIUAIBHBIE CXEMBbl, TEXHUYECKHE PYKOBOJICTBA U
IIpaBUiIa TEXHUYECKOM AKCILTyaTaluH.
* VYcranaBiuBaTh  00OpYyAOBaHHE, KOMIIOHEHTBI,  Y3JIbI,
O0OHOBJICHUS WIH BBOJIUTH B JKCILTyaTaLI0

OTPEMOHTHUPOBAHHOE 000PYI0BAHHE.
CrieuaiuCT J0JKEH 3HAaTh U IIOHUMATh:
* IIpakTHueckoe MpUMEHEHHUE MPUHIIUIIOB MJICKTPOHUKH.
* CrneumaymsupoBanHoe IIO  (IpoeKTHpOBaHHWE II€YATHBIX
TIaT).
* [IpoexTupoBaHue, OTBEUAIOIIEE 1IETIEBOMY Ha3HAYCHHUIO.
* [lpormecc moBeneHUS TPOCKTA O MPAKTHUSCKON PeaT3alii.
CrienraimcT JOJIKEH YMETh:
* PaccuuteiBaTh W BBIOMpaTh TApPAMETPBl KOMITOHEHTOB,
OTBEYAIOIIHE IIEJICBOMY HA3HAYCHUIO.
* Peann30BBIBaThH MPUHITUIIEI TETUIOOTBO/IA.
» [lpoextupoBarh MogudUKAIUK IS 3aJaHHBIX 0a30BBIX
AJIEKTPOHHBIX OJIOKOB.
* [IpoekTupoBaTh CXeMbI, COOTBETCTBYIOIINE CTICTIU(PUKAIINH U
OTBEYAIOIIHE IIEJICBOMY HA3HAYCHUIO.
* Hcnoas30BaTh MIPOTPaMMHOE obecricueHue JUIS
MOJEIUPOBAHUS  CX€M  JJIS  TPOBEPKH  COOTBETCTBUS
KOHCTPYKITUH CXEM I[€JICBOMY Ha3HAUCHUIO.
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* OOcykmatb ¥ TIOHUMaTh TEXHUYECKUE 3aJaHWsl Ha

MIPOCKTUPOBAHUE U TEXHUIECCKUE YCIIOBHUS.

* YepTuTh NOPUHIMIHAIBHBIE CXEMbl, HCIOJb3YSd BBO/J

OMHCaHUsI CXEMbI U MPOrpaMMHOE OOeCreYeHue JUIsl Pa3BOJIKU

II€YaTHOM IIJIATHI.

* Hcnmonws30BaTh BO3MOKHOCTH TPEXMEPHOW BU3yaIH3alldU

POrpaMMHOr0 oOecredeH s AJis Pa3BOJKH M€YaTHOM IIIATHI.

* Jlenatb pa3BOAKY IM€YATHOM TUJIaThl C UCIIOJIb30BAHUEM

JYYIIUX OTPACIIEBBIX MPAKTHK.

* BripabaTeiBaTh JaHHBIC IO W3TOTOBJICHUIO MEYATHOW TLIATHI,

OTBEYAIOIIHE TICJICBOMY Ha3HAYCHUIO.

* [IpoBoauTh COOPKY KOMIIOHEHTOB Ha MEYATHBIX IUIaTaxX JJIst

co3nanus (PYHKIIMOHAJIBHBIX CXEM.

* [IpoBOANUTH WUCTIBITAHKS MMPOTOTHUIIOB U, TIPU HEOOXOAUMOCTH,

UX OTJIAJIKY.

* OcymecTBimsITh  10pabOTKy ®W  YCTpPaHATh  ONIMOKH
IPOCKTUPOBAHMSI B COOTBETCTBHH C OTPACICBBIMU CTaHAPTAMH.

IIporpammupoBaHue BCTpauBaeMbIX CHCTEM

Crienmanuct JOHKEH 3HaTh U IOHUMATh!

* BcrpanBaembie CUCTEMBI.

*  MUKpPOKOHTPOJUIEPHI.

* CpexacrtBa pa3paboTKi MUKPOKOHTPOJLIEPOB.

* MuTerpupoBaHHyl0 Cpeny MpOrpaMMHPOBAHUS, OOBIYHO
UCIIOJIb3YEMYIO B OTPACIIH 3JIEKTPOHUKHU.

* MeToabpl TpOrpaMMHUpPOBAaHUS YCTPOMCTB.

* IIporpammupoBanue BCTPanMBAEMBbIX cUcTeM C
UCIOJIb30BaHUEM si3blka C M JIyUIIUX OTPACIEBbIX MPAKTHUK.

* [lpumeHeHHe NPUHLMIIOB NPOEKTUPOBAHUS HHTEpPeEiicoB
MUKPOKOHTPOJUIEPOB.

* OObIYHOE nepudepuitHoe obopynoBaHue
MUKPOIIPOLIECCOPHBIX ynpasistoumx ycrpoiicts (MCU).

* IIporpamMmMupoBaHre M TPOEKTUPOBAHHWE HHTEpPeEiicoB
BHEIIHETO NMepupepuitHoro 000py10BaHusl.

* CriocoObl ynpaBiieHUs MOTPeOIEHUEM MOIIHOCTH.

¢ CTOpOXKEBBIE TAMEPHI.

* OOpabotky mpepeiBanuii (ISR) u  BoccTaHOBJIEHUE
MCXOAHOI'O COCTOSIHUSI.

Crneuranuct JOJIKEH YMETh:

* HaxoguTb M HCHOPABIATH CHUHTAKCUYECKUE OLIMOKH C
MOCIICYIONMIEN PEKOMITHIISIIUCH.
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* [lucarb, KOMOWIUPOBATh, 3arpyxkaTh, TECTUPOBATh KOJ Ha
s3pike C M yCTpaHATh OLIMOKM B HEM B COOTBETCTBUHU C
TEXHUYECKUMHU YCIOBUSIMHU.

* Hcnonp3oBaTh OOBIYHBIE (PYHKIIMOHATIBHBIE BO3MOXKHOCTH
si3bika C.

* Hcnonw30Bath moanepKUBaeMbIe CHCTEMON (DYHKITHH.

* CocTaBiiTh PYHKIIUU AJI PEIICHUS ONPEACICHHON 3a/1auH.

* OTKppIBaTh, KOMIIMJIUPOBATH W  3arpyxaTb  paHee
HAITMCAHHBIN KO BO BCTPOCHHBIC CHCTEMBI.

* U3meHsATh,  yCTpaHITh  HEUCIPABHOCTH,  BBITPYXKAaTh,
MOJITBEPKIATh/TECTUPOBATh paHEE HAMHWCAaHHBIE KOJBI BO
BCTPOCHHBIX CHCTEMaX.

* IIpoexkTupoBaTh, coO3daBaTh, YCTPAHATh HEUCIPABHOCTH,
BBITPYKaTh/3arpy’aTh u MOATBEPKIATH/TECTUPOBATD
IPOrPaMMBI JJIsl pEIICHUS/BHIIOTHEHUS ONPECICHHBIX 3a1a4.

* [Ipyu HeoOXomUMOCTH UCHOJNB30BaTh U (WJIM) TIKCATh
nporpammbl 00paboTku mnpepsiBanuii (ISR) u (wnm) merozs
orpoca.

* Hcnonws3oBarh OOMICIPUHATHIE JIyYIIME€ TMPAKTUKU TpU
HAIMCaHUU KOJa.

* Hcnonws3oBaTh paHee HAIMMCAHHBIN KOJT U (WJTH) COCTABIIATH U
3alMChIBaTh KOJ, peaJu3yoIUid CrmocoObl  yIpaBlieHUS
noTpeOJICHHEM MOIITHOCTH.

3) YcrpaHeHue HEMCIIPABHOCTEH, PEMOHT U U3MepeHus \ 15
CrenuanucT J0JKEH 3HaTh U IOHUMATh:

* IlpakTrueckoe NPUMEHEHUE MPUHIIUIIOB JIIEKTPOHUKH.

* Cutyanuu, B KOTOPBIX peanu3yroTcs PyHKIUN 0OHAPYKEHUS
OTKa30B, TECTUPOBAHUSI, PEMOHTA ¥ U3MEPEHMUIA.

* OrpanuyeHuss ©  00JacTM  TNPUMEHEHUS  TECTOBOTO

000pyTOBaHUS.

* BrnusHue HEHAJIeKHOTO o0opynoBaHus Ha
IPOM3BOICTBEHHBIH TIPOIIECC u npoUIAKTHIECKOE
TEeX00CTy)KUBaHUE.

* CriocoObl yCTpaHEHHUs HEUCITPABHOCTEH.

* CriocoObl  BBITIOJTHEHUS HW3MEPEHUNW Ha TPAKTHUYECKUX
cxemax.

* IIporpaMMHbIEe CpelCTBA, HCIONb3YEMbIE ISl BBISIBICHUS
HEUCIPABHOCTEN BCTPANBAEMBIX CUCTEM.
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* [lpunuumnsl 6e30macHON pabOTHI C BHICOKHM HAMPsLKEHUEM H
OOJBIIMMU TOKaAMHU.

* Bo3zgeiicTBue 37EKTPOCTATUUECKUX PA3pPsIIOB U OE30MACHYIO
paboty C yCTpOMCTBaMH, 9yBCTBUTEIHHBIMU K
3JIEKTPOCTATUYECKUM pa3psiaM.

Cnenuanuct JOJIKEH YMETh:

* IIpoBepsaTh (QyHKIMOHATBHBIE BO3MOXKHOCTU U KaIHOPOBKY
TECTOBOT'O 00OPYIOBaHUSI.

* Bribupath COOTBETCTBYIOIIIEE o0opyioBaHue JUTSI
IPOBEJCHUS U3MEPEHU.

* [IpoBoauTh M3MEpEeHHS B XOJ€ HCIBITAHWHA, YCTAHOBKU WU
OTNAJKH, a TaKXKe W3MEpPATh OJIIEKTPOHHBIC KOMIIOHEHTHI,
MOy U 00OpYIOBaHUE C HCIOIH30BAHHEM H3MEPHUTEIHLHOTO
000py/OBaHus, KOTOPOE MOXKET HU3MEpSATh U aHAIM3UPOBAThH
AIIEKTPUYECKOE HAIpPsDKEHUE, DJIEKTPUYECKUM TOK U (HOPMBbI
CUTHAJIOB.

* OnpenensiTh MNPUYMHBI OMIMOOK TMPH OKCIUTyaTallud U
TpeOyeMble MEPOIIPUATHS [T0 PEMOHTY.

* BbIBISATH HEUCTIPABHOCTU HA YPOBHE KOMIIOHEHTOB.

* IIpoBoauTh OTNaAKY/3aMEHATH/OOHOBIATH HEUCIIPABHbIE WU
HENPaBUJIbHO (YHKIUMOHUPYIOIIUE BJIEKTPUUECKUE CXEMBbl U
(MTM) KOMITOHEHTBI JJIEKTPOHHBIX CHUCTEM C HCIIOJIH30BaHHEM
PYYHBIX HMHCTPYMEHTOB, METOJa MOHTaXXa B OTBEpPCTHS U
TEXHOJIOTUH MANKKU [JI1 MOBEPXHOCTHOTO MOHTAXA.

* IIpoBoauTh HCHBITAHUS BIIEKTPOHHOTO OOOPYAOBAaHUA M
KOMIIOHEHTOB C MCIIOJb30BAaHUEM CTaHAAPTHOIO TECTOBOTO
000opyI0BaHUS.

* AHanM3upOBaTh PE3yNbTATHI ISl OIEHKHA HCIOIHEHHUS II0
CPaBHCHHMIO C TEXHHYECKUMHU YCIOBUSAMHU U  OMNpPEISISITh
HEOOXOMMOCTh KOPPEKTUPOBOK.

* QukcupoBaTh  JIaHHBIC, [OATBEPXKAAIOIINE  YCIEIIHOE
BBITMIOJTHEHHE PEMOHTA.

* IIpoBoauTh cOOp M aHANHM3 TEKYIIMX JAHHBIX KaK B PyYHOM
peXHUMe, TaK U TUCTAHITHOHHOM.

* CocCTaBsITh OTYETHI O MPOBEACHHOM PEMOHTE C yKa3aHUEM
XapakTepa, BHEITHUX MPOSIBIICHUH U PUYMH HEUCIIPABHOCTH, a
TaK)K€ PEMOHTHBIX PabOT, BHITOJHEHHBIX HA HEUCIIPABHOM
000pyI0BaHUMY.

* CogeiicTBoBaTh pa3paboTke rpadukoB NpopuIaKTHIECKOTO
TEeXO00CTy>KUBAHUSI.
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* BbmonHATe NpodUIaKTUYECKOE TEXOOCTYKUBAaHUE U
KaJIMOPOBKY 00OPYIOBAHUS U CHCTEM.

* Hcnonbs3oBath aBTOMATUYECKOE UCIBITATEIILHOE
00opyIoBaHUe.

* Hcnonp3oBath HUPPOBYIO JOKYMEHTALHIO.

e M3mepsaTe omnpeneneHHbIE AIEKTPUYECKUE MapaMeTphl C
UCIIONb30BAaHUEM  MPEUU3UOHHBIX  MOpubOpoB u  (WiIH)
rpauuecKkux CaMOMKCIIEB Ha MPOTSHKEHUU OIPEeNeTICHHOTO
nepuoAa BPEeMEHH Ui TOATBEPXKICHHUS  MPaBHIBHOTO
(GYHKITMOHUPOBAHUS CXEMBI.

* OmnpenensiTb, COOTBETCTBYET JIM 3JIEKTPOHHBI KOMIIOHEHT
TEXHUYECKUM YCIIOBUSIM.

* PaspabatbiBaTh W BHEAPSTH CTPATETHH HWCHBITAHUN IS
noucka/o0Hapy>KeHHs HEUCIIPaBHOCTEH.

* Hcnonp30BaTh  KOMIIBIOTEP  KAaK  MHCTPYMEHT  JUJIs
IPOBEJCHUS MPOLETYyp HCHBbITAHUN, BHEIPEHMs] CTpaTeruil
UCIIBITaHUH, cOOpa U aHaM3a JaHHBIX 110 UCIIBITAHUSM.

* 3aMeHATh KOMIIOHEHTBI M MPOBOAUTH JOpPaOOTKYy B
COOTBETCTBUH C OTPACIEBBIMU CTAaHAAPTAMH.

§) Coopka ‘ 20

Crienmanuct JOKEH 3HaTh U TOHUMATh!

* CoOTBETCTBYIOIINE OTPACIIEBbIE CTAHIAPTHI.

* [IpakTHueckoe NpUMEHEHUE MPUHIUIIOB 3JIEKTPOHUKH.

* IleneBoe Ha3HaueHHWE U (PYHKUIHOHAIbHbIE BO3MOXKHOCTH
KOMIIOHEHTOB, HEOOXOJUMbIE ISl BBIMOJIHEHHS OCTABICHHBIX
3azad.

e TumoBble HMHCTPYMEHTBI, HCIIOJIb3yeMble TMpU  CcOOpKe
AIIEKTPOHUKH.

* IIpuemsl 1 MeTO/BI O€30M1aCHON PabOTHI.

* IIpuemsl u METO/IbI Oe3omacHOU paboThI C
AIIEKTPOCTATUYECKUM Pa3psiIOM.

* Kak BBINOJHATH, COXpaHATh U BBIBOAUTH HA ME€YaTh TOUHBIE
U3MEPEHHs AMHAMUYECKUX COBMECTHO UCIOIb3YEMbIX OOBEKTOB

(DSO).
Crnenuaiuct JOJIKEH YMETh:
* OnpenensTs, coOupaTh U UCIIOJIb30BAaTh

AIIEKTPOMEXAHUYECKHE JIETaH.
* Omnpenensitb U coOuparb OObIYHBIE NaT4UKH. [IpoBOIUTH
cOOpKYy MEXaHMYEeCKUX JeTajieidl mis (GopMUPOBaHUS padOUMUX
0JIOKOB.
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* BrmonssaTE pa3Boaky u popMupoBaHUE KaOCTHHBIX JKTYTOB.
* Onpeaenstb, coOUpaTh M HCIOJIH30BATh PA3NUYHBIC THUIIBI
JneTaredl W JeTaqd KOMIIOHEHTOB JUIsi ITOBEPXHOCTHOTO
MOHTaXa.

* Bomonusate paboTy C  cOOMIOJIEHUEM  YCTaHOBICHHOMU
MOCJIEIOBATEILHOCTH ONEPALIAN U BBIICPKUBAHUEM JOMYCKOB.
* BrInonHsaTh Maiiky KOMIIOHEHTOB, UCHOJB3Ysl OECCBUHIIOBBII
npuno st oOecreueHuss COOTBETCTBUS  TpeOOBaHUSIM
OTPACIIEBBIX CTAHIAPTOB.

* [IpoBoaUTH  yCTaHOBKY, UCIHBITAaHUS U  KaJIUOPOBKY
3aBEPIICHHON COOPKM B COOTBETCTBUHM C TEXHUYECKUMU

CJIOBHUAMU KJIMCHTOB.
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3 OHEHOYHAA CTPATEITUSA W TEXHHUYECKHUE
OCOBEHHOCTH OLHEHKH

3.1 OCHOBHBIE TPEBOBAHUA

Crparerust ycTaHaBIMBA€T TMPUHLIMIOBI W  METOJbI, KOTOPBIM JOJKHBI
COOTBETCTBOBATH OIICHKA M HauucieHnue 6amioB WSR.

DKcnepTHasl OLEHKa JIEKUT B ocHOoBe copeBHOBaHui WSR. Ilo 3Toi npuunHe oHa
ABJIAETCSI MPEIMETOM TOCTOSSHHOTO MPO(ECCHOHATIBHOIO COBEPIICHCTBOBAHUS U
TUIATENBHOTO HCCeN0BaHMUs. HaKOMJIEHHBI ONBIT B OLEHKE OyAeT OmnpeleisTh
Oyayliee UCIOJIb30BAHUE U HANpaBJICHUE Pa3BUTHA OCHOBHBIX MHCTPYMEHTOB OLICHKH,
IIPUMEHSIEMBIX Ha cOopeBHOBaHUAX WSR: cxema BpIcTaBieHUs OLEHKH, KOHKypcHOe
3aganue U Madopmarmonnas cucrema yemnuonara (CIS).

Onenka Ha copeBHOBaHMsAX WSR momagaer B OJHY W3 JBYX KAaTETOpHUU:
U3MepeHue M cyjaeiickoe pemeHue. Jns o0enx KaTeropuil OLEHKHU HCIIOJIb30BaHHE
TOYHBIX 3TAJIOHOB JIJISl CPAaBHEHUS, IO KOTOPHIM OLIEHUBAETCS KaX bl aCTEKT, SIBISETCS
CYILECTBEHHBIM JUIsl TApaHTHH Ka4eCTBA.

CxeMa BBICTABJICHHMSI OIIEHKM JIOJDKHAa  COOTBETCTBOBATH  IPOLIEHTHBIM
nokazarensiMm B WSSS. KonkypcHOe 3amaHue SBISE€TCS CPEACTBOM OLECHKH s
copeBHOBaHUs 10 KoMmeTeHIMu, W OHO TakXKe JOJDKHO COOTBeTcTBOBaTh WSSS.
Nudopmarmonnas cucrtema dvemnuoHara (CIS) oOecrieunBaeT CBOCBPEMEHHYIO U
TOUYHYIO 3aIIUCh OLIEHOK, YTO CIIOCOOCTBYET HaJJIeXkalllel opranu3ali COpeBHOBAHUM.

CxeMa BBICTaBJIEHHUS OLIEHKM B OOLIMX 4YepTax SBISETCA ONPESSIOIUM
dbaxTopoM aJis Tiporiecca pa3zpabotrku KonkypcHoro 3amanusi. B npornecce ganpHemen
pazpabotku Cxema BbIcTaBieHusi oleHKH U KonkypcHoe 3amanue OyayT
pa3palaThIBaThbCsl U Pa3BUBATHCS MOCPEICTBOM MTEPATHUBHOIO IMpoliecca IJs TOro,
4YTOObl COBMECTHO ONTHUMH3UPOBaTh B3auMOCBA3M B pamkax WSSS u Crparerun
oueHkd. OHM TPEICTaBISIIOTCS Ha YTBEpXKAeHUE MeHeIkepy KOMIETEHLMU BMECTE,

9TOOBI IEGMOHCTPUPOBATH WX KauecTBO U cooTBeTcTBHE WSSS.
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4 CXEMA BBICTABJIEHUS OUEHKH
4.1 OBIIUE YKA3AHUSA

B nanHom paznene onuceiBaeTcs poib U MecTO CXEMbl BBICTABICHHUS OLICHKH,
IIPOIIECC BBICTABJICHUS SKCIIEPTOM OLIEHKH KOHKYPCAHTY 3a BBINOJHEHHE KOHKYPCHOTO
3aJIaHus, a TAaK)Ke MPOIIETYPhl U TPeOOBAHUS K BBICTABIICHUIO OIICHKH.

Cxema BBICTABJICHUS OLICHKU SIBJISIETCSI OCHOBHBIM MHCTPYMEHTOM COPEBHOBaHUM
WSR, omnpenenss coorBercTBue olneHkM KonkypcHoro 3amanus U WSSS. Owna
npelHa3HayeHa I paclpesesieHuss OaioB MO KaKJIOMYy OIICHHMBAEMOMY acCIEKTY,
KOTOPBIH MOKET OTHOCHUTBCS TOIBKO K oqHOMY Moayimro WSSS.

Otpaxas BecoBblie ko3 duiuentsl, ykazanueie B WSSS, Cxema BbicTaBiIeHUS
OIICHOK YCTaHaBJIMBAET MapaMeTphl pazpadoTku KonkypcHoro 3amganusi. B 3aBucumoctu
OT TPUPOJLI HaBbIKA M TPEOOBAHUI K €ro OIICHUBAHUIO MOXET OBbITh MOJIE3HO
W3HaYaJbHO pa3paborarth CxeMy BBICTaBIEHHUS OILIEHOK OoJjiee JeTajabHO, YTOOBI OHA
MOCY>KUJIa PYKOBOACTBOM K pa3zpaboTke KonkypcHoro 3amanus. B apyrom ciydae
pa3pabotka KoHKypcHOTO 3ajaHus JOJKHA OCHOBBIBaThCA Ha 0000méHHON Cxeme
BbICTaBleHUs  oneHku.  JlanpHeimas  paspaborka  KonkypcHoro — 3amgaHus
COMPOBOXKIAETCS Pa3pabOTKOM aCIIEKTOB OICHKHU.

B pasnene 2.1 ykazaH MakCUMalbHO JOMYCTUMBINA MPOLEHT OTKIOHEHHS CXEMBI
BBICTaBJICHUS OlleHKH KOHKYpCHOTO 3a/1aHusl OT JOJIEBBIX COOTHOIICHUHN, TPUBEICHHBIX
B Cnienudukaiuu cTaH1apToB.

CxeMa BwIcTaBiIeHHsI OIleHKM W KOHKypCHOE 3ajjaHue MOTYT pa3paldaThIBaThCA
OJIHAM YEJIOBEKOM, IPYIIION SKCIEPTOB WM CTOPOHHUM pazpaborunkom. [lonpobuast u
okoHYaTenbHas CxeMa BbICTaBJIeHUs] OlleHKM W KoHKypcHOe 3ajaHue JTOJKHBI OBITh
yTBEpkKJIeHbI MeHeKepoM KOMIETEHIIUH.

Kpome Toro, Bcem skcnepTam mpeajiaraeTcs MpeCTaBlIsITh CBOM MPEAJIOKEHUS
no paspaborke CxeMm BbICTaBleHUS OIECHKH M KOHKypCHBIX 3amaHuii Ha ¢Gopym
AKCHEPTOB JJI JaJbHEUIIIETr0 X pacCMOTPEeHHs] MeHeKepoM KOMITETEHITUH.

Bo Bcex ciyuasx mosiHas U yTBepxkiAeHHas MeHemkepoM komreTeHmu Cxema
BBICTABJICHUSI OIIEHKM JIOJKHA OBITh BBeleHa B MHQopmaiimoHHyr0 cucTemy

Copyright © Coto3 «Bopuackuiuic Poccusi» DJIEKTPOHHKA 19

lls



AN

world ski
Russia

copeBHoBanuii (CIS) He MeHee uyeM 3a JABa JHS JO Hayajga COPEBHOBAaHWM, C
UCIIONIb30BAaHUEM  CTaHIAPTHOM  anekTpoHHOM  Tabmumsl  CIS  wmm gpyrux
COTJIaCOBaHHBIX CHOCOOOB. ['TaBHBIN JKCIEPT SBISETCS OTBETCTBEHHBIM 3a JIAHHBIN

Imponecc.

4.2 KPUTEPUU OLHUEHKHU

OcHoBHbIE 3arosioBku CXembl BBICTABJICHHS OIEHKU SBISIIOTCS KPUTEPUSMU
olleHKH. B HEKOTOphIX copeBHOBaHUSIX MO KoOMMETeHIMHM KPUTEPUU OLIEHKH MOTYT
COBMAJaTh C 3arojioBkamu pasnenoB B WSSS; B Apyrux OHM MOTYT TOJHOCTBIO
otnuyathes. Kak mpaBuiio, ObIBaeT OT MATH A0 JeBITH KpuTepueB OIEHKU, MPU ITOM
KonmuecTBO Kpurepues oneHKH NODKHO ObITh HE MeHee TpEx. He 3aBucuMo ot ToTO,
COBMNAJAIOT JM OHMU C 3arojioBkamu, Cxema BBICTaBICHUS OIEHKU JIOJDKHA OTPaXkaTh
JI0JIEBbIE COOTHOIIIEHUS, YKazaHHbIe B WSSS.

Kpurepuu orieHKH co3/1at0TCs JTUIIOM (TPYIINON JUIT), pa3padaTeiBatomuM Cxemy
BBICTABJICHUS OIIEHKH, KOTOPOE MOKET [0 CBOEMY YCMOTPEHHUIO onpenensaTs Kpurepuu,
KOTOpBIE OHO COUTET HanboJee MOIXOIIIMMHU /ISl OIeHK! BhIMOHEeHUs KOHKypCcHOTO
3aJlaHusl.

CBopHast BEIOMOCTb OLIEHOK, renepupyemas CIS, BKItoUaeT rnepeueHb KpUTEPUEB
OLICHKH.

KonmuecTBo 0amioB, HazHAYaeMbBIX MO KaXKIOMY KPUTEPHIO, PACCUUTHIBACTCSA
CIS. Drto O6yner obmas cymma 6amioB, IPUCYKIESHHBIX MO KaXKI0MY ACIEKTY B paMKax

JTAHHOTO KPUTEPUS OLICHKHU.

4.3 CYBKPUTEPUU

Kaxnprit Kputepuii oneHku pasaensiercs Ha oauH uinu 6oaee CyOKkpUTepUeB.

Kaxnprit CyOxpuTepuii CTaHOBUTCS 3aroiOoBKOM CXeMBbI BHICTABIICHHUS OIICHOK.

B kaxmoil BemoMocTH OLIEHOK (CyOKpHUTEpUEB) yKa3aH KOHKPETHBIM JeHb, B
KOTOPbIN OHA Oy/ET 3amO0JHATHCS.

Kaxxnas BemoMocTh OIEHOK (CYOKpPUTEPHUEB) COAECPKUT ACIEKTHI, MOIJICKAIIHIE
ounenke. g KaXaoro BHAAa OLEHKM HMMEETCS CHeluaibHash BEIOMOCTb OIEHOK.
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4.4 ACIIEKTHBI

Kaxnapiii AcriekT moJapoOHO ONMUCHIBACT OJWH M3 OIICHUBAEMBIX TOKa3aTeseH, a
TaKXe BO3MOKHbBIC OIEHKU WM MHCTPYKIUHU IO BHICTABJICHUIO OICHOK.

B BegomMocTH OIIeHOK MOJAPOOHO MEePEUUCIAeTCs KaXblii ACMEKT, 10 KOTOPOMY
BBICTABJISIETCS OTMETKA, BMECTE C Ha3HAYEHHBIM JIJI €TI0 OLICHKH KOJMYECTBOM OaJIJIOB.

CymMma 0ajioB, NMPUCYKIAEMBIX TIO KaXIOMY ACIEKTY, JOJDKHA TOMNaaaTh B
JMara3oH 0ajuioB, OMPENENICHHBIX I Kaxaoro pasaena kommetreHiiuu B WSSS. Ona

OyzneT oToOpakathcs B Tabmie pacupeneiacHus 6amios CIS, B cnenyromem dhopmare:

Bbanawbl
Hroro crnennpuxanun
0aJU10B 32 CTaH/AapPTOB Beauuyuna
paznen WORLDSKILLS | oTkjI0oHeHus
WSSS HAa KaKIbIi
pazaen

Kpurepuii

cTaHJapTa
WS(WSSS)

Hroro 6asnos 3a
KpuTepui

4.5 MHEHUE CYJIEN (CYJEVCKAS OIIEHKA)

Hauncnenue cyaeiickux 6amioB mo mkaire or 0 10 3 TOJDKHO OCHOBBIBATHCS Ha
COOTBETCTBUU pa0OTHI aKTyalTbHBIM CTaHAPTaM ITPOMBIIIJICHHON 1 OM3HEC-TIPAKTUKH:

e 0 — paboTta BHITIOJIHEHA HAa YPOBHE HHUXKE YCTAHOBJICHHBIX CTaHIAPTOB,
BKJTFOYAsi OTKa3 OT BBHITIOJTHCHHMSI 3a1aHHSI,

e 1 —paboTa COOTBETCTBYET YCTAHOBJICHHBIM CTaHIapTaM;

e 2 — paboTa COOTBETCTBYET YCTAaHOBJICHHBIM CTAHIAPTaM U B OIPEACICHHON
CTCTICHH MTPEBOCXOJIUT 3TH CTAHIAPTHI;

e 3 — oTIHMYHAs, UCKITIOYUTETbHAs paboTa 0 MEPKaM OXKUTAEMBIX Pe3yIbTaTOB.
__________________________________________________________________________________________________________________|
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B kaxnayro rpymmy, mo CyneWCKOW OIleHKe, M HA4YHCICHUIO OaioB, BXOIST
4eThIpe JKCIepTa:

e 3 sKcrnepTa, MPOU3BOIALIMX OLUEHKY U HAUKMCIICHHE 0aJlIoB;

¢ | sKcmepT, KOOPAUHUPYIOMIHM paboTy 3-X OLIEHUBAIOIINUX IKCIIEPTOB.

Kaxapiit 13 Tpex DKCIEepTOB JODKEH OLEHUTHh BCe ACIEKTHI CYOKpPHUTEpHUS BHE
3aBUCUMOCTH OT TOro, npeanpuHuMar KoHKypcaHT NoOmeITKy wid HeT. Mcmosnb3ys
GuI-KapThl ¢ O6amaMu, KaxXAbld OKCIEpT MPHUCYXKAaeT OT HyJs 0 Tpex Oalios,
OCHOBBIBAsICb HA YCTAHOBJIEHHBIX KpUTEpHUsX. YUYTOOBI KOPPEKTHO OCYIIECTBUTH
HayucleHne OayioB, OKCIEpPThl JOHKHBI BHAYalleé CaMOCTOSITENIbHO ONpPENEITUTh
KOJIMYECTBO MPUCYKIAEMBIX OAJIJIOB IMyTEM CpaBHEHUsS BbINOJHEHHON KoHKypcaHToM
paboTtsl ¢ oueHouHbiMH Kpurepusimu. [loTom oneHuBaroniyie DKCIEpThl, 0 YKa3aHUIO
DKcnepTra, KOOPAMHUPYIOIIETO PErucTpalrio 0aioB, OJHOBPEMEHHO IOKa3bIBAIOT
BBICTABJICHHBIE OLICHKH.

Ecnu pacxoxaeHue B IPUCYXACHHBIX 0aJuiax Mo oTaenbHOMY AcmekTy 6ombiie 1,
OKCIIEpThl JOJKHBI CHENATh COOTBETCTBYIOUIYK) TIOMETKY I 3TOro ACHEKTa.

JlonyckaeTrcsi KOPOTKOe OOCYXKJIEHHE CO CChUIKOM Ha Kpurepum OLIEGHKH B IEISIX

COKpaCHUA paCXOKACHUS B IPUCYKACHHBIX Ooayurax a0 1 nnu MeHsbIIe.

Ecnu KonkypcaHT He TpeAnprHSIT ONBITKY BBHITIOJIHUTH KaKOH-THO0 ACIEKT

cyOKpuTepusi, To IKCHEPThI JOJKHBI MOCTaBUTHL () OasIoB.

4.6 USMEPUMAS OLHEHKA

B kaxayro rpymnmy, Mo M3MEPUMON OIEHKE, M HAYUCICHHIO OallJIOB BXOJSIT
YyeThIpe JKCIepTa:

e 3 sKcrepTa, MPOU3BOIALINX OLICHKY M HauucJeHne 0asuioB;

e | sKkcnepT, KOOPAUHUPYIOUIUHI padOTy 3X OLEHUBAIOIIMX IKCIIEPTOB.

[Ipu onieHKE O U3MEPUMBIM ITapaMeTpaM IMPUMEHSIOTCS 1BE METOAUKN TPUHATHS
peLIeHHUS:

e OuHapHas: 1a — HET;

® JIO Hp@I[OHp@)ICHCHHOﬁ KaJIC COOTBCTCTBHA 3TAJIOHY.
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4.7 AICIOJIb30BAHUE U3MEPUMBIX U CYJEVMCKHX OIIEHOK

OkOoHYaTeNbHOE NOHMMAHUE [0 HM3MEPUMBIM W CYIEHCKHM OLEHKaM OyJer
JOCTYITHO, Korga yTBepxkaeHa Cxema oueHku KonkypcHoro 3ananus. [lpuBenennas
TAaOJIMIA COACPKUT MNPUOIUUTENbHYI0O HH(OPMALMI0O U CIYXUT i1 Pa3pabOTKU

OueHouHol cxembl 1 KOHKYpCHOTO 3a1aHusl.

Cyaeilickas | U3smMepumas
ya P Bcero
OLICHKA OIIEHKA

HpoeKmpOBaHHe IIPOTOTHUIIA ANIAPaTHOTO

oGecnequHﬁ
[IporpamMmmMupoBaHre BCTpauBaeMbIX CUCTEM 30 30
C [Touck HeMCTIpaBHOCTEH U PEMOHT 5 15 20

Bcero 15 85 100

4.8 CIIEHU®UKALIA OHEHKHW KOMIIETEHIIUHN

Onenka KoHkypcHOTo 3a1aHus OyJ1€T OCHOBBIBATHCS HA CIEAYIOLIUX KPUTEPUIX
(MOTyIIsX):
(A) Monynb TpOSKTHpOBaHHMS TPOTOTHIIA ammapaTtHoro ooecrnedenuss — 50
OaIJIOoB:
(I) Dran 1: Paspaborka cxem(bl) — 15 Ganos;
(I) Oran 2: TlpoekTHpoBaHWE pa3BOAKH TIEYATHOW IUIATHI W TIOJYYCHUE
daiinos B popmare Gerber — 15 6amos;
(I11) Dran 3: M3rotoBineHre W cCOOpKa MEYaTHOM IJIAThl B COOTBETCTBUHU CO
craggaprom [PC-A-610 — 10 6amos;
(IV) Dran 4: OyHKIIMOHAIBHBIE BO3MOKHOCTH MPOTOTHUIIA MTEYATHOM IJIaThl B
COOTBETCTBHHM cO crierudpuranueit — 10 6aos.
(B) Moaysb nporpaMMupoBaHust BecTpanBaeMbIx cucteM — 30 0asioB:
(I) dyukunonagbHBIC BO3MOKHOCTH — 30 Oa/LIOB.
(C) Monynb nmoucka HeUcpaBHOCTEH 1 peMoHTa — 20 0aIoB:
(I) IMouck HeucHpaBHOCTEH M PErHCTPALUSA MOATBEPXKIAIOMIMX JAaHHBIX —15

0aJlJIoB;
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(I1) PemonT B coorBeTcTBUHU cO cTanaapToM aopadotku (IPC-7711A/7721A) —

5 0aJuIoB.

4.9 PEIVTAMEHT OHEHKHA

I'maBHBIM 3kcnepr u  3amectutenb [7aBHOro oskcmepra oOCYXKIAOT U
pacnpenensoT JKCIEepTOB M0 IpynnaM (COCTaB I'PYMIbl HE MEHEE TPeX YEJIOBEK) s
BBICTaBJICHUS OIIeHOK. Kaxkas rpymma 1omkHa BKII0YaTh B ce0s KaKk MUHUMYM OJTHOTO
OIBITHOTO JKCIIEpPTa. DKCIIEPT HE OLICHUBAECT YYaCTHUKA U3 CBOCH OpPraHU3aLUU.

[Ipouenypa oOlLieHKM 3aBeplIaeTCs B KOHLE KaXKAOro IHSA (IO BO3MOXHOCTH).
[Iponiecc BBICTABIEHUSI OLEHOK IOJHOCTBIO 3aBEPIIACTCA IO OKOHYAHWHM OLIEHKHU
IIOCJIEAHETO MOYJIA.

Kaxxnprii cyOKpUTEepuil OLIEHUBAET TOJBKO IPYIIA SKCHEPTOB, Ha3HAYCHHAS JJIS
BBICTABJICHUS OILICHOK II0 JaHHOMY MOAydr0. Bce ocTanbHblE OJKCHEpThI, HE
Y4aCTBYIOIIME B OLEHKE, MOIYT IIOKMHYTh MECTO IPOBEICHUSA COPEBHOBAHMS.

[Iponenypa OLEHKH MOAYJIEH POBOAUTCS B KOMHATE DKCIIEPTOB.
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5 KOHKYPCHOE 3AJJAHHUE
5.1 OCHOBHBIE TPEBOBAHUA

Paznensr 5.2, 5.3 u 5.4 pernameHTHpYIOT pa3paboTky KoHKypcHOro 3amaHusl.
PekoMeHmauuu JaHHOrO  pasfesa JalT  JONOJHUTEIbHBIE  Pa3bsCHEHUS 110
cogepxkanuio K3. K3 He wMoxer OBITH HUCHOIB30BaHO 0€3 MpeaBapUTEIHHOTO
COTJIACOBAaHUS ¢ MEeHeI)KepOM KOMIIETEHIUU.

[IponomxurensHocTh KoHKYypCcHOTO 3a71aHust HEe J0JbKHA OBITH MeHee 15 u Oosee
22 4acos.

Bo3pacTHOM 11€H3 YYacTHUKOB JUisl BbINONHEHUS KOHKypcHOro 3amaHus
onpenensaercs Pernamenrom YemnuoHnara.

Bne 3aBucuMocTH OT KoimuecTBa Mmonyied, KoHKypcHOe 3alaHue TOJKHO
BKJIFOUATh OLICHKY IO KaxaoMy u3 pasnenoB WSSS. KoHnkypcHoe 3amaHue HE JOJKHO
BBIXOAUTHh 3a mpenenbl WSSS. OneHka 3HAaHUM YYaCTHUKA JIOJKHA MPOBOJUTHCS
HCKJIFOYUTEIBHO Yepe3 MPAaKTUUECKOE BhINONIHEHNE KOHKYpCHOTO 3a/1aHusl.

[Ipn BeimosHeHMM KOHKYpCHOrO 3aJaHusi HE OIICHUMBAETCS 3HAHUE MPABUI U

HOopM WSR.
5.2 CTPYKTYPA KOHKYPCHOI'O 3AJIAHUSA

KonkypcHoe 3ananne coaepkuT 3 MOIyJIS:
1. Monyns A — [IpoexkTupoBaHie MPOTOTUIIA AMMTAPATHOTO 0OECTICUCHUS.
2. Monyns B — [IporpamMupoBanue BCTpauBaeMbIX CUCTEM.

3. Monynb C — [Touck HEeMCIpaBHOCTEHN U PEMOHT.
5.3 TPEBOBAHMUS K PASPABOTKE KOHKYPCHOI'O 3AJAHUA

B Moamynsix MOryT HCHOJIB30BAaThCsl NEYATHBIE IUIAThl, KOTOPHIE BKIIOYAIOT
BbIBOJIHbIE KOMIIOHEHTHl (PTH) M KOMMIOHEHThI MOBEPXHOCTHOrO MOHTaxa (SMD).
MoHTax MpOBOAKH, MEXaHUUECKass cOOpKa, KOMIOHOBOYHBIC Y3JIbl MOTYT TaKXe OBITh
BKJIIOUEHbl B Moayiu. Beibop 110 nns mnpoBeaeHuss Moaysed omnpenesnsercs

paspabotunkom K3.
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Moayab A — IIpoekTHpPOBaHUE aNIMAPATHOIO 00ecreYeHus

Jlanubiii Moaynb coctouT u3 4 srtamnoB. Ha stame Al KOHKypcaHT [OKEH
CIIPOCKTUPOBAaTh BCKO CXeMy WiIM €€ 4acTh. DyHKIUMOHAJIBHOCTh  CXEMBbI
MOATBEPKIACTCS TMOCPEACTBOM (PU3UYECKOTO0 WM BUPTYAIbHOTO MOACIMPOBAHUSI.
[IpoBepka cxemM TyTeM CpaBHEHHUS CO CXEMOM, MpefocTaBieHHON Pa3zpaborumkom
KonkypcHoOro 3ajanus, He JOIMycKaeTcs. PEKOMEHI0BaHO MPOrpaMMHOE OOECTICUCHUE
IPOMBIIIJICHHOTO cTanaapTta, noaaepxusaroiiee SPICE - NI Multisim.

Ha stane A2 KOHKypCaHT MOJYYHUT UCXOJHBIA NMPOEKT. J[aHHBIM 3CKU3 CXEMBI
OyJleT HUCIOJIb30BAaThCS KOHKYPCAHTOM JJIsl WU3roToBiieHUs mnedaTHo matel (PCB).
TpeOoBaHus K MPOEKTY NMEYaTHOM TUIaThl onpenenstores PaspadbotTunkom KoHkypcHOro
3alaHisl M JIOJDKHBI OBITh B TIOJIHOM Mepe U3JI0KEHbl B KOHKYPCHOM 3aJlaHUMU.
KoHKypCcaHT [OMKEH MOATOTOBUTH IMPOU3BOJICTBEHHYIO JOKyMEHTanuto: Dainbsl B
dbopmare Gerber, daitnsl cBepienus, crnenudukanuu MmarepuasnioB (BOM) u T.1m.
Konkypcanty Oyaer mnpenoctaBieHa OHOJMOTEKa KOMIIOHEHTOB, COJAeprKanias
cXeMaThyeckue 0003HAYeHUS M IPOCKIUH OCHOBaHUU ((PYyTHPHUHTHI), HEOOXOIUMBIC
JUIs 3aBEPIICHUS] TEYATHOM IUIAaThl, KPOME OJHOTO HWJIM HECKOJIBKMX KOMIIOHEHTOB.
Oxugaercs, 4YTO KOHKYPCAHT CO3/JacCT CXEMaTH4ecKoe OOO3HAUYeHUE M MPOEKIIUIO
ocHOBaHMs ((PyTHPUHT) 1T ITOTO KOMIIOHEHTa. PEKOMEHIO0BAaHO - KOMILUIEKCHAs
cucTemMa aBroMaTu3upoBanHoro mpoektupoBanus (CAIIP) paanosnekTpoHHBIX CPENICTB
Altium Designer.

Ha srane A3 mpoBoasiTcsi cOOpKa U UCHBITAHUSI MPOTOTHUIA TTEYaTHOMN TIaThl. B
CJly4ae BBISABJICHHS MPOOJIEM/OMIMOOK MPOCKTUPOBAHKS HA JAHHOM dTare, OHU MOTYT
OBITh YCTPAHEHBI KOHKYPCAHTOM.

Ha »tane A4 nans mnoartBepxkacHUs (GYHKIIMOHAIBHOCTH pa3pabOTaHHOTO
YCTPOMCTBa HEOOXOAMMO TMPEAOCTaBUTh PE3yJbTaThl HW3MEPEHUNM  yKa3aHHBIX
napameTpoB yctpoiicTBa. [ turatel OyAyT MCHOJIB30BATHCS TEXHOJOTHU MOHTaXKa B
orBepctuss (THT) wm moBepxnoctHoro wmoHTaxka (SMT). JKemarenbHo, YTOOBI
KOMITIOHEHTHI JIJISI TOBEPXHOCTHOTO MOHTa)Ka MMEH 1ar BeIBOJIOB 0,5 MM wiiu OoJIbIiIe,
BCE IIaCCHBHBIE KOMIIOHEHTHI [JIi TIOBEPXHOCTHOTO MOHTaXKa JOJDKHBI HMETh

tunopaszmep 0603 uu Goree.
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PexomennoBaHHasg MNPOJIOIAKUTEIBHOCTh COPEBHOBAHUSA IO JIAHHOMY MOYJIIO
cocrasisget 10,5 gacos, stam 1: 34, atan 2: 3,54, oran 3: 34, stan 4: 1 gyac. Oranel 3 u 4
MIPOBOJIATCSI OJHOBPEMEHHO.

HeszaBucumeblii pa3paboTuuK TPEeAOCTaBUT (YHKIIMOHUPYIONIUH oOpaser s
JIEMOHCTpPAllM  BO3MOKHOCTH  BBIIIOJIHEHUSI KOHKYPCHOTO 3aJaHUsl B paMKax
Yemnumonara. KoHKypcaHT moigyduT HAOOpP KOMITOHEHTOB, W3 KOTOPHIX OH CMOJKET
BBIOMpaTh KOMIIOHEHTHI, HEOOXOauMble eMy [JIs mpoektupoBaHus. Ha Bce
KOMIUIEKCHBIE KOMIIOHEHTHI OyEeT IIPEeA0CTaBICHa JOKYMEHTAIIHS.

CranaapTHbIe OCHOBHBIE KOMIIOHEHTHI:

® OIEpalMOHHBIC YCUIMTEIN U KOMIIAPATOPHI,

o gnoruueckue Bentuiau (1, HE-U, cueTunku, CIBUTOBBIE PETUCTPHI,
MOHOCTa0OHMJIbHBIE CXEMBI U T.J1.);

® [MAaCCUBHbBIC KOMIIOHEHTHI (PE3UCTOPHI, KOHJIEHCATOPHI U T.1.);

® JIUCKPETHBIE MOJIYITPOBOAHUKOBBIC MPUOOPHI (TPAH3UCTOPHI, THO/IBI,
CTaOMJIUTPOHBI U T.J.);

® ONTOXJICKTPOHHBIC KOMITOHEHTBI (boTO37IEMEHTHI, pa3pe3HbIe
ONTOAJICKTPOHHBIE KOMIIOHEHTHI, 7-CETMEHTHBIC JUCIICH U T.1.).

[IpaBwia mpoeKTUpOBaHUS TMEUYATHOM TIIaThl OyAYyT MPEAOCTaBIEHBI BO BpeMs
COPEBHOBAHUI.

ITedaTHple TIATHI MOTYT OBITH M3TOTOBJICHBI Ha copeBHOBaHUM OpPraHU3aTopOM
UeMnuoHaTta Mociie BBINOJIHEHHUS MOIYJs A2 W 10 Hayaja BBINOJHEHUS Moayis A3,
[IPY HAIMYUU COOTBETCTBYIOIIEH TEXHUYECKOU BO3MOXKHOCTH. B OCTanbHBIX ciydasx
KOHKypCaHTy OyJeT BbIJaHa IeYaTHas IIIaTa, 3apaHee HM3TOTOBJICHHAS IO MPOEKTY
pazpaboTuuka 3a7aHusl.

[IpoexkTrpoBaHue amnmapaTHOTO oOOecHeYeHuss MOXET BKIYaTh B ceds
aHAJIOTOBYIO U HU(PPOBYIO CXEMOTEXHUKY, MUKPOKOHTPOJUIEPHl MM COYETAaHUE TaKUX
KOMITOHEHTOB.

PekomeHmyeMoe COOTHOIICHHE Y3J0BOM COOPKH, MOHTaKa MPOBOJIKH U
MEXaHMUYECKOM cOOpKH cocTaBisieT nmpuMepHo 75 %, 15 % u 10 %, cOOTBETCTBEHHO.

CyMMapHO€ KOJIMYECTBO BBIBOAHBIX KommnoHeHTOB (PTH) u kommoHeHTOB
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MOBEPXHOCTHOTO MOHTaxka (SMD) onpenensieTcst pa3paboTIMKOM 3a7aHUSI.
Ecnin nns  BeimonHeHuss cOOpKM HEOOXOAWMBI — CHEIHANIbHBIE COOpPOYHBIE
MHCTPYMEHTHI, pa3paboTunk KOHKypcHOTO 3ajaHusi JOJKEH COOOHIUTH 00 3TOM
Menempkepy KoMIeTeHIMH Mg ux jpodaiaeHuss B MJI. YBegomiieHne HE0OXOIUMO

HalpaBUThb 3a MCCTb MCCALICB 10 YCMIIMOHATA.

Moayas B — IIporpaMmmupoBaHue BCTPAaUBaeMbIX CHCTEM

KoHKypcaHT nomkeH pa3paboTaTh IporpamMmy Ha si3blke mnporpammupoBaHusi C
Ui BCTPAaMBa€MOM  CHUCTEMBI  C  HUCIOJB30BAaHUEM  CIIEIUATIU3HPOBAHHOM
UHTETPUPOBaHHON cpeibl paspaboTku (IDE).

BcTpoeHHBIM MHKPOIIPOIIECCOPHBIM yIpaBistomuM yctporicteoM (MCU) mMoryT
ObITh MUKpOKOHTpOJuiepbl STM32 Ha ocHoBe apxutekTypsl ARM Cortex M0, ARM
Cortex M0+, ARM Cortex M3, ARM Cortex M4F, ARM Cortex M7F.

CrnenuanbHple  Marepuanbl W (WiIM)  cHeUMPUKAIUU  [POU3BOJIUTEI,
HeoOxonumble KoHkypcantam 1i1s1 BeinojHeHuss KoHkypcHoro 3ananus, OynyT
npenocTaBieHbl Ha YemMnuoHare.

[Iporpamma OyzaeT Tosbko Ha s3bike C. MoryT ObITh TOAMPOrpaMMBbI 0OPAOOTKH
npepbiBanuii (ISR). Pa3paboTka acceMOepHbIX BCTABOK YYaCTHUKAMH HE JTOTTYCKAaEeTCSl.

Ecnu B 3agaHue BXOAMT KOMIUIEKCHBIN BHEIIHUNA KOMIIOHEHT, €r0 TEXHUYeCKas
JOKyMeHTanusi OyAeT NpelocTaBieHa Ha YeMnuoHare. Tak e MOryT ObITh
IPEIOCTABIIEHBI JJOTIOJIHUTEIbHBIE IPOIPaMMHBIE OUOIMOTEKH.

PexomennoBano ucnoinb3oBath CubelDE — BusyanbHbIN rpadudeckuii peaakTop
JUI. KOH(PUTYpUPOBAaHUS MHUKPOKOHTPOJUIEPOB ceMeiicTBa STM32, mo3BOISIOMINIA
IeHEepUpOBaTh KOJ Ha OcCHOBe s3blka CH, HUCHOJB3ys Il 3TOTO rpaduueckue

IIOMOIIIHUKMH.

Moayasb C — Ilouck HeucnipaBHOCTEH U PEMOHT

[Inatet mMoryT OBITH cO cTaHAapTHBIM MoOHTaxoMm B otBepctus (THT), ¢
TEXHOJIOTUEW MOBEPXHOCTHOTO MOHTaxa (SMT) unm co cMmemanHoil TexHonorueu. B
UJICAIbHOM CITy4yae KOMIIOHEHTHI JIs1 MIOBEPXHOCTHOTO MOHTaxa (SMD) noJKHBI UMETh

mrar BbIBOAOB HE MCHEC 0,5 MM, THIIOpPpAa3sME€pP BCEX IMACCUBHLIX KOMIIOHCHTOB [JIA
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MOBEPXHOCTHOTO MOHTa)Ka JOJbKeH ObITh He MeHee 0603.

Pa3paboTynk 1OKEH MPEeAOCTaBUTh HE MEHee OJHOTO pabodyero ycTpoicTaa.
Pa3paboTunk [0JKEH NPOAEMOHCTPUPOBATH (PYHKIIMOHUPYIOLIYIO YCTAHOBKY JUIS
Konkypcnoro 3ananus Jxcnepram u Konkypcantam Ha YeMnuoHare.

Bo Bpemss Uemmuonata OyAyT MpeNOCTaBIATHCA 3amacHble KOMIIOHEHTBI IJis
3aMEHbl KaXXJIOro KOMIIOHEHTa 3ajaHusa. [lo pemenuto paspaboTumka 3aJaHMs
HEKOTOPbIE KOMIIOHEHTHI MOT'YT HE IIPEIOCTABIATHCA.

Bce mmatel OynyT mpeaBapuTENbHO MOATOTOBIIEHBI 10 Havana YemmnuoHaTta.
Kaxxnas nnata OyAeT UMETh HE MEHEE MATH HEUCIPABHOCTEN.

Bce anekTpoHHbIE J1eTanu, NoCTaBiIsgeMble Ha YeMIMOHAT, JOJKHBI HAXOAUTHCS B
AHTUCTATUYECKUX ITAKETaX.

JlokazaTenbCTBOM HaXOXACHUS HEHCHIPABHOCTU W (WJIM) NPOBEIECHUS PEMOHTA
ciayxar wusMepeHus. WX JOIKHO OBITh BO3MOYKHO BBINOJHUTh CTaHIAPTHBIM
U3MEPUTENIbHBIM U UCHBITATEIbHBIM 000pYI0BaHUEM JJISi TECTUPOBAHUS, HACTPOUKU U
U3MEPEHUsI DJIEKTPOHHBIX KOMIIOHEHTOB, MOJAYJE€ M 000pylOBaHUs, KOTOPbIE
ocHoBanbl Ha DC u AC, uudpoBoit u ananoroBoil joruke. Mamepenus moryTt ObITh

h1%(s0) IIPpAMBIMHA (HpOCTO CUMTBIBATh 3HAYCHHC U3 PIHCTpYMeHTa), 1100 KOCBEHHBIMH

(BKJIFOYAst KaK YTEHUE, TaK U MPOCTON pacyer).

PEKOMEHAYEMOE BPEMJ - 18,5 YACOB

[IpoextrpoBanue
IIPOTOTHUIIA ANIIAPATHOTO 10,5 wacos (3+3,5+3+1) ClucC2
o0ecrieueHus
IIporpammupoBaHue

porp P 5 yacoB C3
BCTPANBAEMBIX CUCTEM
TTonck HemcmpaBHOCTEH 1

P 3 yaca C2

PEMOHT

Copyright © Coto3 «Bopuackuiuic Poccusi» DJIEKTPOHHKA 29



AN

world ski
Russia

O0mue ykazaHusi o MOAYJIAM

Kaxnapiit pazpadotunk Mojynneit 1oxKeH:

e coOmronaTh TpeboBaHMS K pa3padoTke KoHKypCHOTO 3a1aHus;

® TIPEAOCTABIATh JOKYMEHTHI, COACPIKAIINE WILTIOCTPAINH, TPadUKH, YEPTEKH,
CXEeMbI, Tpadbl COCTOSHHUS CHCTEMBl C TE€M, YTOOBl MHHHMH3HUPOBATH KOJUYECTBO
TCYATHBIX CJIOB;

® MPEAOCTaBIATh JOKYMEHTBI, KOTOpPhIE MOXKHO OBICTPO TI€pEeBECTH Ha
AQHTJIMHACKUH SI3BIK;

® MIPEIOCTABIIATH KPATKOE M3JI0KEHHE 3aJlaHus M pabouuii oOpaszelr;

® MPEIOCTABIIATh CHUCKU JETAJICH, MNPUHIMIUATIBHBIE CXEMbl, KOMIIJIEKTHI
JINCTOB TEXHUYCCKHUX JAHHBIX.

JIoKyMeHTaIus 1o 3aJIaHuio OyAeT MPeI0CTaBISITECA Ha COPEBHOBAHUU Ha (piiel-
HakonuTene. Pazpaborunky KoHKypCHOro 3ajianusi peKOMEHIYETCSl UCTOIb30BaTh Kak
MOXHO OOJIbIlIe WITIOCTPAIIMM, CXeM U BHUJIeOMaTepuasioB. [l co3gaHusi JTOKYMEHTOB
Pazpaborunk KonkypcHOro 3amaHusi JOJDKEH HCIIOJIb30BaTh TMPHIIOKEHUS WIIH
IIporpaMMHOE 00eCIIeueHHEe, UCTIOJIb3yeMOe Ha COPEBHOBAHUH.

[To BO3MOXHOCTH, NPHUHIMIHAIbHBIE CXeMbl, (oTorpaduu, Trpaduyeckue
HM300paKeHUs W T.J. JTOJKHBI HMCIIOJIB30BAThCS ISl BCEX MOMYJICH, a TEKCTOBas 4acThb

3aIaHUH JOJIKHA OBITh KaK MOXKHO 00Jiee KOPOTKOM.

Texnuueckue TpedGoBaHus A5 MOAYyJdeil KOHKYpPCHOro 3a1aHus

Bce momymu KoHKypCcHOTO 3agaHust JOJDKHBI paboTaTh ¢ HampstkeHuem +/- 24B
win  MeHee. 3amaun  KoHKypcHOro 3agaHus JOJDKHBI OBITH  BBIMOJIHHMBI  C
UCIIOJIb30BaHUEM oOopynoBanus u3 WHPpactpyktypHoro mucra. Bcee woaynu
KoHKypcHOTO 3a/1aHus TOJDKHBI OBITH COCTaBJIEHBI TAKUM 00pa3oM, 4TOOBI paboOTy IO
HUM MOYKHO OBIJIO 3aBEPIINTH B TCUECHUE MPEAOCTABICHHOTO BPEMEHH.

C umenplo cucCTeMaTU3alMM JOKyMeHTooOopoTa, KoHKypcHbIM 3anaHusM
HEOOXOAMMO TMPHUCBOUTH MWHUEGP JTOKYMEHTa, NPUHLIMN (OPMHUPOBAHUA KOTOPOTO
MOKa3aH Ha PUCYHKE HUXKE.
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#1 #2 #3 #4 #5  #6 #7

NC_77 18 Hwb vi.0
#3 HanmeHoBaHMe YeMnMoHaTa

#6 Mogynb 3agaHuA ; DE - LeMOHCTPaUMOHHbIN 3K3ameH

HWD - MpoeKkTMpoBaHWe NpoToTMna #2 l'op pa3paboTku RC - pervoHasibHbIN YemnmoHaT
annapaTHoro obecneyeHua #3  HaumeHoBaHMe YemMnuoHaTa NC - HaUMOHa bHbIV YeMNMOHAT
BCTPaMBaeMbIX CUCTEM IC - oTpacneBoi yemnmMoHat

FF — MoW1CK HeMCrpaBHOCTEN u #6 Mogy/b 3agaHus ‘ UC —4emnuoHat BY3a

pemoHT #7 Bepcus AOKyMeHTa UL - MeXXBY30BCKMM YEMMMOHAT

[lons #1 wu #5 nna xoMmeTeHIUMU «ODJEKTPOHUMKA» BCETlla OCTATCA
HEM3MEHHBIMH M 0003Ha4aroT HOMep KommeTeHIuu mo crangapram WSR. Ilome #2
COJIEP>KHUT T0J1 pa3pabOTKH 3aJaHus.

[Tone #3 COOEPXKUT COKPAIICHHOE HAWUMEHOBAaHUE YEMIIMOHATA U MOKET
COJZIEpKaTh CIEIYIOIINE 3HAYCHUS:

DE — KonkypcHoe 3aianue 1jis 1eMOHCTPAIIMOHHOTO DK3aMEHa;

RC — KonkypcHoe 3a1anue 1 peTHOHAIBHOTO YEMITHOHATA,;

NC — KonkypcHoe 3aianue A (prHaza HallMOHATFHOTO YeMITHOHATA;

HT — Koukypchoe 3ananue mas Hi-Tech;

IC — KonkypcHoe 3a1aHue Jyisi OTpacyieBbIX YeMITMOHATOB;

UC — KonkypcHoe 3aganue s yemnuonata BY30s;

UL — KonkypcHoe 3a1anue Jj1s1 MEXBY30BCKOTO YeMITHOHATA.

[Tone #4 conpepxur xox cyowbekra Poccuiickoit ®enepamuu coriiacHo
Konctutyuun Poccuiickoii @eaepanuu. Ecnu uzmenenue B 3aganHusax D s Bcex
pernonoB P® He nmpeaycMOTpeHO, TO JOMYCKaeTCs UCIOJIb30BaTh 001t nHaekc RU.

B mone #6 pasmemaercs HaumeHoBaHMe Moayist KonkypcHoro 3amanus. [lims
KOMIETEHIUH 16 «DNEKTPOHUKA) MPETyCMOTPEHBI CIEAYIOIINE COKPAIICHUS:

HWD — npoektupoBanue NpoTOTUIIA allIapaTHOIO 00EeCeUeHus;

SWD — mporpamMmmMupoBaHie BCTPAUBAEMBIX CUCTEM;

FF — nouck HencnipaBHOCTEN U PEMOHT.

[Tone #7 mpenHa3HayeHO Uil pa3MEILCHHs] HOMEpa Bepcuu JoKymeHTa. llenas
4acTh HOMEpa MOXKET YBEJIMYMBATHCS B CIydae 3aMEHBI DJIEMEHTOB 3ajJaHusl, JUOO

nocie BHeceHus: B Hero 30% wu3MeHenuid. [[poOHas wyacTh yBEIMYMBAETCA MPHU
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UCITPaBJIEHUMN OIIMOOK B JOKyMeHTe. [Ipn BHECEHHH M3MEHEHUN B BEPCUIO IOKYMEHTa
ClIeNyeT HE3aMEIJIUTEIbHO IIOCTaBUTh 00 OTOM B U3BECTHOCTH MeHemxkepa
KOMIIETEHLIUH.

upp HEoOX0aUMO pa3MeliaTh B BEPXHEM JIEBOM YIJIy Ha TUTYJIBHOM JIMCTE
KoHkypcHOro 3agaHuss W B JIEBOM YLy HWDKHETO KOJIOHTUTYJA — KayKJIOro
MOCJIETYOLIETO JIUCTA.

TutyneHpl auCT KOHKYpPCHOTO 3ajaHus JOOJDKEH COAEpXKaTh CIEAYIOLIUE

OJICMCHTHEI:

gorotunr WSR;
— ¢ p KOHKYPCHOTO 3aJIaHMUS;

— (amMuams 1 uMs pa3pabOTUUKOB 3a/1aHNUS;

HAaMMCHOBAaHWE OpTraHW3allud, TpeaocTaBuBIIEH 3amanue. HanmeHoBaHme
OpraHu3alliy YKa3bIBaETCs TOJIBKO B CIydae HEMOCPEACTBEHHOTO Y4acTHs B pa3paboTke
(mpemocTaBiICHUE TPOW3BOJCTBEHHBIX IUIOMIAACH, HEOOXOAUMBIX HWHCTPYMEHTOB W
pacxogHbIX MarepuanioB). He cremyer pasmemiath HaWMMEHOBaHHME paboTodaTess
HKCIIEPTOB, eciin pa3zpaboTka KoHKypCHOTO 3a1aHus MpOU3BOIUIaCh HE3aBUCUMO;

— HaMMEHOBaHUE MOJYJIsI KOHKYpCHOTO 3ajanus corimacHo WSSS;

— Ha3BaHHE KOMIETEHITNH;

— u3o00paxenue Moayiss KoHKypcHOro 3amaHusi, €ClIM 3TO BO3MOXKHO U HE
MPOTUBOPEYHT YCIOBUSAM BBITIOJHEHUS 3aaHUSI.

[Tpumep opopmnenus KonkypcHoro 3agaHust IpeiCTaBlIeH B MPUIOKEHUH 1.
5.4 PABPABOTKA KOHKYPCHOI'O 3A/IAHUSA

KonkypcHoe 3amanue paspabarhiBaeTcsi 10 oOpas3nam, MpeAcTaBICHHBIM

MenemkepoMm  kommereHimu Ha  Gopyme  WSR  (http://forum.worldskills.ru).

[IpencraBnennbie 00pa3iibl KOHKYpCHOTO 3a1aHus TOKHBI MEHSTHCSI OJIUH pa3 B TO/I.

5.4.1 KTO PABPABATBIBAET KOHKYPCHOE 3AJAHUE/MOAYJN

KonkypcHoe 3amanue pa3pabaThIBaeTCsl HE3aBUCUMBIM pPa3paOOTUUKOM MO

PYKOBOJACTBOM MeHemkepa KOMITETEHIINH.
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5.4.2 KAK PABPABATBIBAETCSA KOHKYPCHOE 3AJIAHUE

KonkypcHble 3aaHus K KaXJAOMy UYEMITMOHATY pa3padaTbiBalOTCA Ha OCHOBE

eauHoro KoHKypcHOro 3amaHusi, YTBEPKAEHHOTO MeEHeIKepoM KOMIIETEHIUNA U

pa3MenIéHHOro Ha (popyMe IKCIepToB. 3adaHusi MOTYT pa3padaThIBaThCs KakK B LIETIOM,

Tak ¥ 1o MoxynsaM. KoHkypcHoe 3amaHue / MOAYIH pa3paldaThIBAIOTCS HE3aBHCHMBIM

pa3paboTYUKOM MOJT PYKOBOACTBOM MeHeKepa KOMIIETEHITUH.

5.43 KOI'TA PABPABATBIBAETCS KOHKYPCHOE 3AJJAHUE

KonkypcHoe 3amaHue pa3pabaThiBaeTCsi COTJIACHO TIPEICTABICHHOMY HIDKE

l"pa(I)I/IKy, onpcaciIromIEMy CPOKHU IOATOTOBKH JOKYMCHTALIMKU IJISI KaXAO0I'o BHIA

YCMIIMOHATOB.

Bpemennbie paMKu

Hla6a0H
KonkypcHoro
3aJaHus

YrBep:xkaenue
I'maBHoOro 3xcnepra
YyeMIIHOHATA,
OTBETCTBEHHOIO 32
pazpadorky K3

Myonukanus K3
(ec1M MIPUMEHUMO)

BHecenue n
COrJIacOBaHMeE C
Menenxepom
komnerennuu 30 %0
u3menenmii B K3
BHecenue
NpeAJIOKeHHH Ha
DopyM IKCIIEPTOB
0 MOJICpHHM3aNHA
K3, KO, 11, TO,
13, OT

JlokaJabLHBIH
YeMIHOHAT

Bbepércs B ucxonnom
BHJIE ¢ popyma
9KCIIEPTOB 33/1aHKe
TIPEIBLTYIIETO
HanmonansHoro
YyeMITMOHATA

OT1O0pouHbBIH
YeMIHOHAT

bepércs B ucxoaHnom
Buje ¢ popyma
DKCIIEpPTOB 3a/laHKe
MIPEIBITYIIETO
HammonansHoro
YeMITHOHATA

HanuoHanbHBIH Y€eMIIHOHAT

Pa3pabarpiBaeTcsi Ha OCHOBE
MpebIIYIIEero YeMIIMOHaTa ¢
y4ETOM BCETO OIbITa
IIPOBE/ICHUSI COPEBHOBAHM 1O
Komnerenuu u oTpacieBbIx
CTaHJapTOB 3a 6 MecALEB JI0
YeMITHOHATA

3a 2 Mecsma 110
YyeMITHOHATA

3a 3 Mmecsma 110
YyeMITHOHATA

3a 4 Mmecsiia 10 YeMITHoHaTa

3a 1 mecsm 10

3a 1 mecsi 10

3a 1 Mecs11 10 YeMITMOHATA

YyeMIIMOHATa YyeMITMOHATa
B nens C-2 B nens C-2 B nens C-2
B nenrn C+1 B nenrn C+1 B nenrs C+1
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5.9 YTBEPXKJIEHUE KOHKYPCHOI'O 3AJIAHUA
I'maBubl skcnepr u  MeHemkep KOMIETEHIMM IPUHUMAKOT pPELIEHHE O
BBINIOJTHUMOCTH BCEX MOAYJEH M MPH HEOOXOJUMOCTH JIOJIKHBI JI0Ka3aTh PEaJbHOCTh
€r0 BBINIOJHEHNs. BO BHUMaHue NPUHUMAIOTCS BPEMS U MATEPHUAIIBI.

KonkypcHoe 3amaHue MOXKET OBbITh YTBEPXKIEHO B JIIOOOW yAOOHON s

Menemkepa KoMIeTeHIIH (popMe.

5.6 CBOMCTBA MATEPUAJIA U UHCTPYKIIUU ITPOU3BOJIUTEJIA

Eciu gyga  BbINOJAHEHMsT 3alaHusl  YYacTHMKY KOHKypca  HEoOXOJuMO
O3HAKOMMTBCSI C HHCTPYKLUUSMU IO TPUMEHEHUIO KaKoro-iubo maTepuana Wil C
MHCTPYKIUSAMU MPOU3BOJUTENS, OH MOJydYaeT UX 3apaHee Mo pemeHuro MeHemxkepa
koMrieTeHuuu U ['maBHoro skcnepra. [Ipu HeoOXoammMocTH, BO BpeMsl O3HAKOMJIEHUS,
TexHUYEeCKUi 3KCIepPT OPraHu3yeT JEMOHCTPALIMIO HA MECTE.

Marepuanbl, BbIOMpaemMble sl MOJIYJIEH, KOTOpbIE MPEIACTOUT BBHINOJHUTH
ydyacTHHKaM YeMrnoHaTa (KpoMe TeX Cily4aeB, KOrja Marepuaibl IPUHOCUT C COOOM
caM y4YaCTHHK), JOJKHBI IPUHAJIEKATh K TOMY THUITY MaT€pUajioB, KOTOPBIM UMEETCS y
psAaa MPOU3BOJIUTENENH, M KOTOpbIE MMEIOTCS B CBOOOJHOW NpOAaKe B PErvHoHE

NpoBeJeHua Yemnuonara.
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6 YIIPABJEHUE KOMIETEHIMEA U OBLIIEHUE
6.1 JUCKYCCHOHHBIA ®OPYM

Bce mpenkoHkypcHble — OOCYXAEHHS TPOXOAST Ha  ocoboM  ¢opyme

(http://forum.worldskills.ru). Pemenus 1o pas3Butvio KOMICTEHIMH  JOJIKHBI

NPUHUMATBCS TOJBKO TOCIHE MPEABAPUTENBHOTO 00CykJeHus Ha ¢opyme. Takxke Ha
dbopyme TOMIKHO MPOUCXOAUTh MH(OOPMHUPOBAHHE O BCEX BAXKHBIX COOBITHSX B paMKax
KOMITeTeHIIUU. MoiepaTtopoM JaHHOTO (opyma SBISIIOTCS MeXTyHapOIHBIN SKCIIEPT U

(wnn) Menemxep KoMIETEHINH (UK DKCIEePT, Ha3HAYCHHBIN UMH).

6.2 HHO®OPMALIUA JJIA YHACTHUKOB YEMIIMOHATA

Nudopmarus 11 KOHKYPCAHTOB IyOJIMKYETCS B COOTBETCTBHUHU C PETJIAMEHTOM
MIPOBOAMMOTO YeMInoHarta. MHpopmaIms MoKeT BKIIOYATh:

e TexHuueckoe onucaHue.

e KonkypcHBIE 3a1aHUS.

e O000mEénHasT BEIOMOCTh OLIEHKH.

WNHdpacTpyKTypHBIii JIUCT.
e MHcTpyKuus 10 OXpaHe TPyAa U TEXHUKE 0€30MacHOCTH.

e JlonomHuTenbHas uHpOpMaIus.
6.3 APXHMB KOHKYPCHBIX 3AJJAHUM

KonkypcHble 3aaHus TOCTYIHBI 1o aapecy http://forum.worldskills.ru.

6.4 YINPABJEHUE KOMIETEHIUEN

OOGmiee ympaBiieHHE  KOMIIETCHIIMEH  OCyIIeCTBIsieTcsl  MeXayHapOoIHbIM
DKCIIEPTOM U MEHEIHKEPOM KOMIIETEHLIIMU C BO3MOXKHBIM MPUBJICYECHUEM 3KCIIEPTHOTO
cOo0011IIeCTBA.

VYnpaBneHne  KOMIIETEHUIMEM B paMKax  KOHKPETHOrO  4YE€MIIMOHATa
ocymecTBisiercs [maBHeIM  3kceproM 10 KoMmmeTreHnmm B COOTBETCTBUM  C

PernmamenTom ueMmnmonara.
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( TPEBOBAHHUSA OXPAHbLI TPYJA U TEXHUKHU
BE3OITACHOCTH

7.1 TPEBOBAHUS OXPAHBI TPYJIA U TEXHUKU BE3OITACHOCTH
HA YEMIIMOHATE

CM. JOKyMEHTAalMi0 1O TEXHHKe O0e30MacHOCTH H  OXpaHe Tpyna,

IMpCa0CTAaBJICHHLIC OpFKOMI/ITGTOM YCMIIMOHAaTa.

7.2 CHENA®WYHBIE TPEBOBAHUS OXPAHBI TPYJA, TEXHUKH
BE30OIMACHOCTH U OKPYKAIOIIEN CPEJIbl KOMIETEHLIMU
«QJEKTPOHUKA»

e Bce nuna gomkHbl 00Ja1aTh 3HaHUAMH 00 3JeKTpocTaThdeckoM paspsae (ESD)
U HCHOJb30BaTh 3JIEKTPOCTATUUYECKHE OpacieTbl U 3JIEKTPOCTATUYECKHE XalaTbl IMpU
paboTe ¢ KOMIIOHEHTaMH, »3JIEKTPOHHBIMM COOpPKaMH W UHBIM O0OpYJOBAaHHEM,
TpeOyIOIUM COOIIOICHUS MEP aHTUCTATUYECKON 3aILIUTHI.

e Bce nuna m0mKHBI UCIONB30BATh 3AIIUTHBIE NEPYATKHA U 3AIIUTHBIE MACKU IIPHU
paboTe ¢ XUMUYECKMMU BEIIECTBaAMHU.

e Bce nmma A0KHBI HOCUTH CPEICTBA 3alUTHI I1a3 NpU Mailke Ui oOpeske
BBIBOJIOB KOMIIOHEHTOB (MEIMUMHCKUE CPEACTBA KOPPEKUMUU 3pPEHUs, 3alIUTHBIMU
CpeACTBaMU HE SIBJISIIOTCS).

e PexkoMeHayeTCs HOCHUTHb 3aKphITyl0 OOyBb M C 3allUTOM OT CTATUYECKOTO
ANEKTPUYECTBA.

e Bpemsi BbINOJHEHUS KOHKYPCHBIX 3aJaHUM JJIsl BO3PAcTHOM rpymnmbl 16 et u
MOJIOKE, OTPAaHUYEHO 4-MsI YaCaMH.

e [Ipu BHIMOJIHEHNU KOHKYPCHBIX 33JJaHU KOHKYPCAHTaMHU BO3PACTHOU rpyniibl 16
aer u wmosoxe, SAINPEIMAETCS 1npoBOAUTh OTMBIBKY DJJIGKTPOHHBIX COOpPOK C
IIPUMEHEHUEM arpeCCUBHBIX CPEL.

e [Ipu BBIMOJHEHUH KOHKYPCHBIX 3aJaHUK BO3PACTHOU rpynmsl 16 JieT U MOJoXe,
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00513aHHOCTH MPOBEPKHU 3a3€MJICHUS JICKHUT Ha TeXHUYECKOM JKCIepTe.

B cnyuyae BwisiBIeHHS (DAKTOB HapylIeHUST HOPMATHBHBIX TPEOOBaHMI OXpaHbI

TpyZa — OTCTPAaHEHHUE OT BBIMIOJIHEHUS KOHKYPCHOTO 3aaaHusi Ha 20 MHWH, NOBTOPHOE

O3HAKOMJICHUE C TPaBWIIaMH TPEOOBaHUI OXpaHbl TPya.

O3HaKOMBTECH C npaBujIaMu 6e3OHaCHOCTI/I, BKJIrO4as O6H.Iy10 3J'IeKTpO6e3OHaCHOCTB, 0e301acHOCTh
MallvH U UHCTPYMCHTOB U Tpe6OBaHI/I$I K CpeacTBamMm I/IHILI/IBI/I}.‘[Y&J’IBHOﬁ 3alllUTHI.

He nomyckaercs ncnonp3oBanue pabovero o00pyIoBaHus, MEXaHU3MOB WIIN 3JICKTPOUHCTPYMEHTOB
0e3 MPOXOXKIEHUSI HHCTPYKTaxa 1o TexHuke 0e30IacHOCTH U OXpaHe TPya.

[IpouTuTe ITUKETKH U ClIeAyITE MPOLeAYpaM 10 0OPALICHHUIO C OITACHBIMH BEIIECTBAMH.

« Paboune mecta JOJIXKHBI OBITH OYHNIICHBI U OpraHU30BaHbI.

« [Tonbl ¥ TPOXOABI TOJKHBI OBITH CBOOOHEI OT HEHYKHBIX IPOBOZOB M MyCOpa.
* Y6enurech, uto pabounii MaTepuai He MelaeT coceqHeMy KoHKypcaHTy, u uTo Bammm aeicTBus He

MEIIAIT ero padore.

« [ToBepxHOCTH (CKOJIB3KHE
I10JIBI, 3aXJIaMJICHHBIE TTOJIBI
U T.IL.)

* Py4HBIE UHCTPYMEHTHI

» MexaHndeckuit

py4HOI

HHCTPYMEHT

« [lopraTHBHBIE MaIIUHbI

* Menkue 4acTHIlbl, IbLUIb,
OCKOJIKH, OCTPBIE BBICTYIIBI,
LIETIKX U T.11.

* DJIEKTPUYECTBO

+ Beicokas Temnepatypa

AKKpeaUTOBaHHbIE
JINIIA,
JTIOTTyCKaeMbIe Ha
TUIOMIAIKY

YyacTHUK
OxcnepT
Tum-nunep

IIpoune

+ OTKa3 B paboTe IEKTPHIECKOI
MaIIHHBI

* [IpsIMOM KOHTaKT C 2JIEKTPUYECTBOM

* B3phbIB, BBI3BIBAIOIIMI OCKOJIKH
(mepeBo, cTEKII0, METaII,

KaMeHb, TUIACTHK, JIp.)

» CKOJIb)KEHUE, CIIOTHIKAHNE H/WITH
MajieHre Ha TOM K€ YPOBHE

« [ToTepst KOHTPOJIA HAJL MEXaHU3MOM

« [ToTepst KOHTPOJIA HAJ| pyYHBIM
MHCTPYMEHTOM

» IHepuuoHHOE, BpalllaTeIbHOE
JBIKEHUE MEXaHU3Ma

+ [loBepxHOCTHBIE TPAaBMBI,
YIIUOBI, CHHSKH U T.II.

* OTKpBITHIE paHBI, TOPE3BI U T.11.
* Pactsixenus

* [Topaxaroniee
BO3JIEHCTBHE
3EeKTpUIECTBa

» TepMuyeckue 0:K0ru

» Hapymenus onopHo-
JIBUTATEIBHOTO

amnmapara

PEKOMEH/IOBAHO
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8 MATEPHUAJIBI 1 OBOPYJIOBAHUE
8.1 HWH®PACTPYKTYPHBII JUCT

WNHuppacTpyKTypHBIN JMCT BKJIIOYAET B ce0sl BCIO UHPPACTPYKTYpy, 000py10BaHHUE
U pPACXOJHBIE MaTepHaslbl, KOTOpPbIE HEOOXOAMMBI U BBINONIHEHHS KOHKypcHOro
3ananus. UHQpacTpyKTypHBII JUCT 00513aH COlEpKaTh IPUMEP JAHHOTO 000PYI0BaHUS U
€ro 4YE€TKME U TOHATHBIE XapaKTEPUCTUKUW B CIIy4ae BO3MOXKHOCTH IPUOOpETEHMS
AHaJIOTOB.

ITpu pazpabotke WHpacTpyKkTypHOro mnmcra AJii KOHKPETHOIO YeMIHOHaTa
HEOOXOJAMMO pPYKOBOACTBOBaTbCA WMHPPACTPYKTypHBIM JIUCTOM, pa3MENIEHHbIM Ha
dopyme skcniepToB MeHemxkepoMm komriereHunu. Bee n3menenus B UHdpacTpykTypHOM
JUCTE JIOJDKHBI COTJIACOBBIBATHCS C MeEHeIKepoM KOMIETEHIIMH B 00s3aTEIbHOM
MOPSIKE.

Ha xaxnom koHKypce TexHUYeCKHi SKCIEPT TOJKEH IPOBOAUTE YUET JJIEMEHTOB
UHQpacTpyKTypsl. CHHMCOK HE JOJKEH BKIIOYATh 3JEMEHTHI, KOTOpBIE MOIMPOCUIH
BKJIIOYNTH B HETO DKCIEPTHI MJIK KOHKYPCAHTBI, a4 TAKXKE 3alPEIICHHBIE JIEMEHTHI.

[Io utoram copeBHOBaHWs, B Cllydae HEOOXOAUMOCTH, TEXHHUYECKUU IKCIEPT U
['maBHBI 3KCHEPT JOJDKHBI JaTh pekoMeHfauuu OprkoMUTETY YEMIIMOHATa U

Menemxepy KoMIeTeHIuu 00 u3meHeHusx B MudpacTpykTypHOM JKcCTe.

8.2 MATEPUAJIbBI, OBOPYAOBAHUE W HWHCTPYMEHTHBI B
HMHCTPYMEHTAJIBHOM ALHIUKE (TYJBOKC, TOOLBOX)

KonkypcanTel W »3KCHEpThl HE TMNPUHOCAT SIIUK JISI HWHCTPYMEHTOB WIIH
WHCTPYMEHTHl Ha COpPEBHOBaHWE, TaK KaK HWHCTPYMEHTBI U  00OpYy/JIOBaHHE

IpCaoCTaBIIAIOTCA OpFaHI/ISaTOPOM COPCBHOBAHMU.
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8.3 MATEPMAJIBI U OBOPYJIOBAHUE, 3ANPELIEHHBIE HA
MJIOLIAJIKE

o KoHkypcanTaM paspeniaercsi HCIOJIb30BaTh TOJIBKO
KapThl MOaMATH, TMpeaocTaBisgembie  OpraHuzaTopom
UemnronaTta. 3ampeniaeTcsi BCTaBISATh JIOOBIE JApyTUe
KapThl aMsATH B KOMITbIOTEPBI KOHKYpCaHTOB.
e Henmb3s BBIHOCHTH 3a TMpeaensl pabodeld  30HBI
IJIOMIAIKK KapThl THaMsATH YeMruoHaTa WU JIOObIE
JIPyTHe NOPTATUBHBIC YCTPOMCTBA IMAMSITH.
Hcrionp30Badnre TEXHOJIOTUU ° KapTI)I mamsatu YemnuoHaTa win APpyrue nNopTaTuBHBIC
— USB u KapT namsTu YCTPOMCTBA MaMATHU JOJDKHBI TepenaBarbcs [ J1aBHOMY
JKCHEPTY B KOHLE KaXJO0ro JHS JUId HAJEKHOIO
XpaHEHWs, UX HENb3s BBIHOCHTH 3a TPEIeNbl paboueit
ILUTOIIAIKH.
o Ilpumeuanne: Opranuzatop YemnuoHara MOXET
UCIIOJIb30BaTh CHENHAbHOE MPOrpaMMHOE ObOecreueHue
JUTSL TIPOBEPKHU CTPOTOTO COOJIOCHUS TPEX MPEIbIIYIINX

IIPaBUIL.
Hcnonb3zoBanue texnonoruii | o Konkypcantam u IlepeBomgunkam He pasperiaercs
— [IEpPCOHAJIbHBIE MPUHOCUTH B pabo4yl0 30HY IUIOMIAJAKH COPEBHOBAHUS
KOMIIBIOTEPHI, TUTAHIIETHI U JTUYHBIE HOYTOYKH, TUIAHIIETHI, MOOWIIbHBIC TelIe(OHBI U
MOOUIIbHBIE TeNe(hOHBI CMapT-4achl.

o Konkypcantam, Oxcnepram u IlepeBomuukam He
paspemniaeTcsi MCIOIb30BaTh MEPCOHAIbHBIE YCTPOICTBA
11st GOTO- M BUACOCHEMKHU B pabouei 30HE TUIOMIAJKHU 10
Hayaja COPEBHOBAHHUs M BO BPEMs NPE3CHTALUM 3aaHUS
Hcronp30BaHNe TEXHONOTHI | HE3aBUCHMBIM Pa3pabOTIUKOM.
—IIepCOHANBHEIC YCTpoiicTBa | ® YCTPOHCTBAa i  (OTO- M BHICOCHEMKH MOTYT
ISt (1)0'1‘0- U BUJEOCHhEMKH HCIIOJIB30BATHCS MOCJIC 3aBEPIICHNA COPCBHOBAHMS B JICHD
C+1.
o KonkypcanTsl, JkcnepTsl, [lepeBoaunku, noceTutenu
JOJDKHBI  TOJIy4aThb COIVIACHME TEX, KOr0 OHHM XOTAT
choTtorpadupoBaTh.
o KoHkypcaHThl 1 DKCHepThl JOHKHBI HOCUTh
MHCTpYMEHTBI/MHPaCTPYKTyY AIIEKTPOCTATUYECKUE OpaciieThl IPU OOPAIICHHUH C
pa II€YaTHBIMM IVIATAMHA U KOMIIOHEHTAMH.
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8.4 PEJJIATAEMASI CXEMA KOHKYPCHOM IIJIOIIAIKHA

Cxema KOHKYPCHOM TUTOIIAJIKK (CM. ULTIOCMPAYUIo).
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9 OCOBBIE IPABUJIA BO3PACTHOM I'PYIIIBI
IOHUOPHBI

9.1 BO3PACTHASAI'PYIIIA IOHUOPHI 16 JIET U MOJIOXKE

Bpemst Ha BBITIOIHEHHE 3aJaHUs HE TOJKHO MTPEBBIIATH 4 4aCOB B JICHb.

[Ipu pazpadorke KoukypcHoro 3amanus u CXeMbl OIIEHKH HEOOXOIUMO
YUUTHIBaTh CHEUU(UKY M OrPAHUYECHUS] TNPUMEHSEMOM TEXHMKM O€30IacHOCTH MU
OXpaHbl TpyJa JJisi JAHHOW BO3pacTHOM Trpymmbl. Takke HEOOXOAUMO YUHUTHIBATh
aHTPOIMIOMETPUYECKHUE, TCUXO(PU3UOJOTUYECKHE M IICHXOJOTMYECKUE OCOOEHHOCTH
JNaHHOM Bo3pacTHOM rpynnbl. Tem campim KoHkypcHoe 3amanne u Cxema OLIEHKH
MOXKET 3arparuBaTh He Bce Osoku u monst WSSS B 3aBHCUMOCTH OT cHenupuKu

KOMIICTCHIIMH.

9.2 KOHKYPCHOE 3AJJAHHME JJIsI BO3PACTHOM T'PYNIIbI 16
JIET 1 MOJIOKE

Henpto KonkypcHoro 3aganus ayist KoHKypcaHTOB BO3pacTHOM Ipymibl 16 et u
MOJIOJKE SIBIIIETCS TPSMOE CpPAaBHEHHE PE3yJbTaTOB C KOHKYpCAaHTaMU OCHOBHOM
Bo3pacTHOW rpymnmbl. CpaBHEHUE JOHKHO MPOUCXOIUTH 0€3 JOMOJHUTEIbHBIX

koa(huieHToB nepecyeTa.

B mponecce moaroroBku K3 mns Bo3pacTHOM rpynmbl 16 jmer u Mosoxe
HEOOXOJMMO HCIIONB30BaTh  cyliecTByromiee KoHKypcHOoe 3agaHe OCHOBHOM
BO3pACTHOM rpymnbl. Eciii BO3MOXKHO, €ro HE00X0JMMO OCTaBUTh 0€3 N3MEHEHHUH.

Taxkxe BO3MOXHA 3aMe€Ha MOJIyJIs Ha aHaloruuHelii. [Ipuy 3TOM HOJDKHBI
WCIIOJB30BaThCA TOJAOOHBIE TEXHOJOTUM. [IpuMeHeHWe MNPUHIIMIHUAIBHO JPYTHUX
MOMIYJIeH, a TaKXe TEXHOJIOTHM, HE OTHOCSIMMXCS K JaHHOW mpodeccHoHaIbHON
OTpacid, 3alPELICHO.

B npouiecce noarotroBku KonkypcHoro 3aianust i1l BO3pacTHOM rpymnmnbl 16 et u
MOJIOKE HEOOXOAMMO HCIOJB30BaTh CYIIECTBYIONIEE KOHKYpPCHOE 3ananue. B ciyuae,
€CIIM TOJHOCTBIO OTCYTCTBYET BO3MOXKHOCTH BBINOJHEHUSI MOJIYJS, 3TOT MOJIYJb

YAAISAETCH.
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Kputepnn onieHKu B TaKOM CITydae TaKkKe YAAISIOTCS U3 OLEHOYHOM BEJOMOCTH,
IIpY 5TOM OaJIThl HE TOJDKHBI OBITH TIEpepacipenesieHbl Cpeu APYyrux Moayiei. B cBs3u

C 3TUM MAaKCUMAJIBHOE KOJIMYECTBO OasI0B MOKeT ObITh MeHbIe 100.

Moayab A — IIpoekTHpPOBaHUE MPOTOTHUIIA ANINAPATHOIO 00ecneYeHust

JUIs KOHKYpCaHTOB BO3PAacTHOW TIpynmnbl 16 JeT M MOJIOXKE HCIONb3YHOTCS
CJIEYIOIE CKOPPEKTUPOBAHHBIE/ TONIOJHUTENIbHbBIE TPEOOBAHUS:

Monyns A coctout u3 Tpex stanoB. Ha stane Al KoHKypcaHT noikeH
CIIPOCKTHUPOBATH BCIO CXEMYy WM €€ 4acTb. PEKOMEHIOBAHO HCIIOJIb30BATh PEIAKTOP
npuHIUnuanbHbeIX cxeMm EasyEDA (odmnaitn Bepcus).

Ha stane A2 KOHKypCaHT INOJYyYHT MCXOJIHBIA NMPOEKT. J[aHHBIM ICKU3 CXEMBI
OyZeT HCIOJIb30BaThCs KOHKYPCAHTOM Ul TpaccUpoBku mnedartHodl miuatel (PCB) B
CAIIP neuarnsix at EasyEDA (odnaiin Bepcust).

Ha srane A3 npoBojstcst cOOpKa v UCIIBITAHUS TPOTOTUIA IIEYATHOM TIATHI.

PexoMmeHi0BaHHAS MPOJIOIKUTEIBHOCTh COPEBHOBAHUSA MO JAaHHOMY MOJIYJIIO
cocTaBiysieT 6 yacos, 3Tan 1: 14, atam 2: 1 g, otan 3: 4 4.

JInsT KOHKYpPCAHTOB BO3PAacTHOW Tpymnmbl 16 JeT U MOJIOKE HCHOJIb3YIOTCA
CJIEAYIONINE AOTOTHUTEbHbIC TPEOOBAHNS:

— TIeYaTHBIE TUIAThI IO YEPTEKaM KOHKYPCAHTOB HE M3TOTABJIMBAIOTCS;

— JIOMYCTHUMO HE UCIOJIb30BaTh KOMIIOHCHTHI TOBEPXHOCTHOTO MOHTaxka (SMD),
IIPU 3TOM OajuIbl, MPETyCMOTPEHHBIE CXEMOW OIICHOK, 3a JaHHBIM BHJ MOHTaXa HE

HA4YUCIAOTCA.

Mopayas B — IIporpaMMupoBaHue BCTPAUBAaEeMbIX CHCTEM

Jns KoHKypcaHTOB BO3pacTHOW Tpymlibl 16 JIeT M MOJOXKE HCIOIb3YIOTCS
CJIEIYIOLIME CKOPPEKTUPOBAHHbBIE/ TOTIOTHUTEIbHBIE TPEOOBAHMSL:

— anmapatHas 1iat@opMa TpeAcTaBiseT coOoi oTinamouHyro 1iaty Arduino
Uno R3 unu momHODYHKIIMOHATBHBIN aHAJIOT, C TPUMEHEHUEM MaKETHOM TUIaThl (TU1aT)

N OOIOJHHUTCIIbHBIX KOMIIOHCHTOB, YKa3aHHEBIX B NJI KOHKprﬂHTaM MMPeAOCTABIACTCA
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IpeBapUTEIbHO COOpaHHAs CXeMa YCTPOMCTBA, YKa3aHHOrO B KOHKypCHOM 3a/aHuu ¢
UCIIONb30BaHUEM  yKa3aHHOW ammapaTHod maatdopmbl. I[lpu  cOopke cxembl
HEOOXOAUMO  00s3aTeIbHO NPUIEPKUBATBCA PEKOMEHAALMM, MPUBEICHHBIX B
KOHKYPCHOM 33JJaHUH MOJYJIS;

— NporpaMMHOE oOecliedeHHe pa3padaTbIBaeTCsl KOHKYPCAHTOM B  cpene
pazpaborku Arduino IDE na s3pike C. JlomycTMMO HCHONB30BaTh BCTPOCHHBIC
oubnuoteku cpenbl pazpadotku Arduino IDE;

— HalMCaHWEe MPOrpaMMHOTO KOJla, a TaKke KOMIWIALHIO, 3arpy3Ky B
OTJIAJJOYHYIO IUIATy U OTJIAJKY MIPOU3BOAUTH TOJBKO C UCHOJIB30BAHUEM IIPOrPAMMHOTO
obecnieuenus — cpeapl pazpadborku Arduino IDE.

PexomeHn10BaHHAsI IPOAOIKUTEIBHOCTD COPEBHOBAHUS 110 JAHHOMY MOJYJIIO JUIS

BO3pacTHOM rpynibl 14—16 net cocraBiuser 4 yaca.

Moayab C — Ilouck HeMCIIPABHOCTEH M PEMOHT
JUIsi KOHKYpCaHTOB BO3pAacTHOM rpymmbl 14-16 JeT UMEIOT MECTO TaKHhe Xe
OTPaHUYEHMS, KAK U B OCHOBHOM BO3PACTHOM IPyMIIE.

PGKOMGHI[yeMOG BPCM:s BBIIIOJIHCHUA MOAYJISI COCTABJIACT 2 yaca.

PEKOMEHJAYEMOE BPEMHAI (Bo3pactHas rpynna 14 — 16 jger) — 12 HACOB

HpOCKTI/IpOBaHI/IC MpoTOTHUIIA

6 gacoB (1+1+4) CluC2

arnmapaTHOTO o0ecreueHus
[IporpammupoBanue

porp p 4 gaca C3
BCTpanBacMbIX CUCTEM
ITouck HencpaBHOCTEN 1

p 2 Jaca Cl

PEMOHT
Jns BospactHOM rpymmbel 14 — 16 jeT HeEoOXOIMMO  BBIMOJIHEHUE

JOTIOJTHUTEHHBIX TPEOOBAHUIA:

— JKclepTaM  HeoOXoauMo  pa3padoTaTh  COOTBETCTBYIOIIMH  BO3pPACTy
KOHKYpCaHTOB nakeT KOHKypCHOU TOKyMEHTaIluu, OCHOBBIBAsICh Ha 3aKOHOJATEIbCTBE
P®, perynupyromieM Bompockl paboThI C HECOBEPIICHHOJIETHUMHU;
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— 3aJjaHue JaHHOW BO3PACTHOM KATETOPHH, TOJDKHO COOTHOCUTHCS C 3aJaHHEeM
OCHOBHOW BO3PAacTHON Tpymmbl, C IMEJIbI0 MPSMOTO CPaBHCHHS PE3yJIbTaTOB
(MaKCUMaJIbHOE KOJIMYECTBO 0a/IoB MoskeT ObITh MeHee 100);

— o0Imas MpoIOJDKUTEILHOCTh BBITIOJIHEHUS 3ajaHus — 12 dacoB (He Oonee 4

YacoB B JICHB).

9.3 KPUTEPUU OINEHKHA

st KoHKypcaHTOB BO3pacTHOM rpynmsl 14 — 16 et MOaysIn OLEHUBAKOTCS TaK

K€, KaK U JUIsl OCHOBHOM BO3PAaCTHOW IPYTIIIBI.

9.4 TPEBOBAHUSA TEXHUKHU BE3OITACHOCTH U OXPAHBI TPYJA

Crnennduka paboThl ¢ BO3pACTHON TpyNHIoi 16 JIeT U MOJIOXKeE:

— HIPOAOJDKHUTCIBHOCTD BBITIOJITHCHUA 3aJaHUA — HC Oosee 4 4yacosB B JCHb,

— C KOHKYpPCaHTaMH MpoBoAuTcA MHCTpyKTax 1o Tb m OT B mpucyrctBuu
HacTaBHUKOB. [IpoBeaeHne HMHCTpyKTaxa (PUKCHUpYETCs B CHEUUAIbHOM IPOTOKOJE
(meooxomumele noasi: GO ydactHuKa, rod poxiaeHus, OPUO HMHCTPYKTUPYIOLIETO,
IOANUCHh  HMHCTPYKTUPYIOIIETO, IIOANMCH KOHKYPCAaHTa, 3aBEpPEHUE  IOAIUCH
HECOBEPILEHHOJIETHETO — IMMOJNUCh HACTABHUKA);

— KOHKYpPCAaHTBI JAaHHOM BO3PAaCTHOM KAaTE€TOPUM JOJKHBI HMETh CBOETO
COIPOBOXIAIOIIET0/HACTaBHUKA, HA KOTOPOrO MPUKA30M TUPEKTOpa 00pa30BaTeIbHON
OpraHM3alMU BO3JI0’KEHA OTBETCTBEHHOCTD 32 KU3Hb U 3I0POBbE KOHKYPCAHTA;

— HEOOXOIMMO IMCBMEHHOE CoIjlacue OT poJAWTeNed Ha ydacTue B
MEPOIPUSITUH, a TAKKE Ha BbI€3/] peOCHKA;

— COpPEBHOBAHHUS MPOBOJATCSA HA €AMHOM KOHKYpCHOW muomanke KomnereHuun

Ha MHAWBUAYAJIbHBIX KOHKYPCHBIX MCCTaX.
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9.5 CHEIIUAJIBHBIE IPABUJIA JJ151 BO3PACTHOM I'PYIIIBI
12-14 JIET

Bpewms Ha BbINIOTHEHNE 3aJaHUS HE JTIOJ>KHO MPEBBIIIATH 4 4acOB B JICHb.

[Ipu paspaborke KoukypcHoro 3amanuss U CXeMbl OLEHKH HEOOXOAUMO
YYUTHIBATh CHCNU(PUKY W OTPAaHUYCHHS TPUMEHIEMOW TEXHUKH OE30MMacHOCTH U
OXpaHbl TpyJa JUisl JTaHHOM BO3pacTHOM rpymmbl. Takke HEOOXOAMMO YUHUTHIBATH
aHTPOIMIOMETPUYECKHE, TCUXO(PU3UOIOTHUECKHME M TICUXOJIOTHYECKHEe OCOOEHHOCTH
JTaHHOM Bo3pacTHOM rpynmbl. Tem cambiM KonkypcHoe 3amanne n CxeMa OLEHKHU
MOXKET 3aTparuBaTh He Bce Ooku u moist WSSS, B 3aBUCHUMOCTH OT crenuduxu

KOMIICTCHIIMH.

9.5.1 KOHKYPCHOE 3AJIAHUE

Paznen 9.2 permamentupyer TpeOoBaHusi K KOHKypCHOMYy 3aJaHuio JJis
BO3pacTHOM rpynnsl 12 — 14 ner.

Moayas A — IIpoekTpoBaHKMe NPOTOTUIIA ANINIAPATHOIO 00eCIeYeHUs

PexoMeH10BaHHAsT TPOIOKUTEILHOCTh COPEBHOBAHUSI MO JAHHOMY MOJIYIIIO
cocCTaBjseT S5 yacoB, 3Tan 1: 14, atam 2: 2 4, 3Tanm 3: 2 4.

Moayas B — IIporpaMmMupoBaHue BCTPAUBAaeMbIX CHCTEM

PexomenayeMas MpOJAOJDKUTEILHOCTh COPEBHOBAHMS 10 JIAHHOMY MOJYJIIO
COCTaBJIAET 3 4aca.

Moayab C — ITouck HeHCIPaBHOCTEH U PEMOHT

JIns KOHKYypCaHTOB BO3pacTHOM rpynnbl 12-14 netr ngaHHbId MOOydb HE

MIPOBOJIATCHL.

Jlst Bo3pactHO# rpymibl 12-14 neT HeoOXOAMMO BBITIOJIHEHUE JTOTIOJTHUTEIBHBIX
TpeOOBAHMIA:
— JKCIepTaM  HEoOXoIuMO  pa3padoTaTh  COOTBETCTBYIOIIUK  BO3PACTy

KOHKYPCAHTOB IAKCT KOHKprHOﬁ JOKYMCHTAlINH, OCHOBBIBAJICh HA 3aKOHOAATCIILCTBC
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P®, perymupyroriem BOmpockl paboThl ¢ HECOBEPIICHHOJICTHUMH,
— 3aJ]aHUE JTAHHOW BO3PACTHOM KaTErOpHH, JOJDKHO COOTHOCHUTHCS C 3aJlaHUEM

OCHOBHOM BO3pAacCTHOW TIpYIIbL, C MEJbI0 NPSMOrO CpPaBHEHUS PE3YIbTATOB

(MaKCMMaJIbHOE KOJMYEeCTBO O0a/IoB MokeT ObITh MeHee 100);

— o0mas mpoAOKUTEIIBHOCTh BBITIOJIHCHUS 3aJaHuii — 8 dJacoB (HEe Oosiee 4

4acoB B JICHB).

PEKOMEH/JAYEMOE BPEMH/I (Bo3pactHas rpynna 12-14 jer) — 8 HACOB

HpOGKTI/IpOBaHI/Ie MpoTOTHUIIA

5 yacos (1+2+2) ClucC2
arnrapaTHOro o0ecreueHus
[IporpammupoBanue 4 yaca C3
BCTpanBacMbIX CUCTEM
9.5.2 KPUTEPUU OLNEHKUA

Jns KonkypcaHToB Bo3pacTHOW rpynnsl 12—14 jeT ucnonap3yroTcs CIEAyIOIINe

OLCHKH KOMIICTCHIINH:

(A) Moaynb mpoeKTUPOBaHKS MPOTOTHIIA anmapaTHOro obecrneuenus — 50

OaoB
() Oram 1: Pa3pabotka cxem(bl) — 15 G6aios;
(1) Dtam 2: [IpoekTHpoBaHUE Pa3BOIKH MEUATHON TUIATHI — 15 GaIoB;

(111) MsroroBnenue u cOOpKa MEYATHOH IJIATH B COOTBETCTBHH CO CTAHIAPTOM
IPC-A-610 — 10 Gamnsos

(IV) ®yHKIIHMOHAIBHBIE BO3MOYKHOCTH IMPOTOTHUIIA MIEYATHOM IJ1aThI B
COOTBETCTBHUH co crienudukanueir — 10 6ammon

(B) Monynb mporpaMMupoBaHusi BCTpanBaeMbix cucteM — 30 0auioB:

() ®dynkumonambHbie BO3MOXHOCTH — 30 OaIOB.

Mopyne C — Ilouck HeuCHpaBHOCTEH U PEMOHT HE TIPOBOJUTCS, TAKUM 00pa3oM,

MaKCUMaJIbHOE KOJUYECTBO 0aJUIOB JIsi BO3pacTHOM rpymibl 12—14 net cocrasser §0.
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10 OCOBBIE ITPABUJIA BY30BCKOI'O YHEMIIMOHATA

B mpouecce moaroroBku K3 st BY3oBckoro uemmnuonara HeoOX0IuMO
UCIIOJIB30BaTh CyllecTByromee KoHKypcHOE 3agaHue OCHOBHOM BO3PACTHOW TI'PYIIIBL.
Ecin BO3M0XXHO, €ro He00X0IMMO OCTaBUTh 0€3 N3MEHEHUH.

Takke BO3MOXKHA 3aM€Ha MOIyJd Ha a”aJlorudHblid. [Ipm 3TOM JOMKHBI
UCIIOJIB30BaThCA MOJOOHBIE TEXHOJOTHH. IIprMeHeHne NPUHUUIUAIBHO JApPYTHX
MOJyJIeH, a TaKKe TEXHOJIOTUW, HE OTHOCSAIIMXCS K JaHHON mpodeccHoHaTbHOM

OTpAacJIH, 3aIPEIICHO.

B ciydae, ecii IOJTHOCTBIO OTCYTCTBYET BO3MOYKHOCTH BBIIIOJIHEHUS MOJIYJIA,
ATOT MOAYJNb ynaisercsa. Kpurepun OLEHKHM B TaKOM CJydae TAKKE YAAISIOTCS W3
OLICHOYHOM BEJAOMOCTH, IIPU 3TOM Oaiibl HE JAOJHKHBI ObITh MepepaciupenesieHbl cpeau
Ipyrux Monysei. B cBsi3u ¢ 3TUM MakCHMaJbHOE KOJMYECTBO OAJIJIOB MOXKET OBbITh

menbIe 100.

10.1 CTPYKTYPA KOHKYPCHOI'O 3AJIAHUS

KonkypcHoe 3ananne cogepKuT 3 MOIYJIS:

1. Monyns A — [IpoekTupoBaHue NPOTOTHIIA AMMAPATHOTO 0OECIIEUEHHUS.
2. Monyns B — [IporpamMmMupoBanue BCTpauBaeMbIX CUCTEM.

3. Monynb C — [louck HEeMCIpaBHOCTEHN U PEMOHT.

10.2 TPEBOBAHMUS K PASPABOTKE KOHKYPCHOI'O 3AJIAHUSA

B Moaynsix MOTYT HCHOJB30BaThbCSl TMEYaTHBIE IUIAThI, KOTOPBIE BKIHOYAIOT
BbIBOJIHbIE KOMIIOHEHTHl (PTH) M KOMMIOHEHTHI MOBEPXHOCTHOrO MOHTaxa (SMD).
MoHTax MPOBOJKH, MEXaHWUYECKasi COOpKa, KOMIIOHOBOYHBIE y3JIbl MOTYT TaKXe OBITh
BKJIIOUEHbl B Moayiau. Beibop I1O, mns mnpoBeneHuss MoayseH, oOmnpeaensercs

paspabotunkom K3.

MoayJb A — [IpoekTpoBaHNEe MPOTOTUIIA ANINAPATHOIO 00ecreYeHus

JanHblii Moaynb coctouT w3 3 srtanoB. Ha stame Al KOHKypCcaHT JIOJKEH
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CIOPOEKTHPOBAaTh BCIO CXEMy HIM €€ 4acTb. DyHKIHOHAJIBbHOCTb  CXEMBbI
MOATBEPKIACTCS TMOCPEICTBOM (PU3UYECKOTO0 WM BUPTYAIbHOTO MOJEIMPOBAHMUS.
[IpoBepka cxemM TyTeM CpaBHEHHS CO CXEMOW, mpenocTaBieHHOW PazpaboTdymkom
KonkypcHoro 3aganusi, He JonmyckaeTcs. PekoMeHI0BaHO MporpaMMHOe oOecrieueHue
IPOMBIIIJIEHHOTO cTanaapTa, noaaepxusaroiiee SPICE - NI Multisim.

Ha stane A2 KOHKYpPCaHT MOJYYUT UCXOJHBIM NPOEKT. JlaHHBIA 3CKHU3 CXEMbI
OyJeT HCIONb30BaThCS KOHKYPCAHTOM IS U3roToBiIeHUs nedatHod miatel (PCB).
TpeOoBaHus K MPOEKTY MEeYaTHOM TUIaThl onpenensatores Paspadotunkom KoHKypcHOro
3alaHds U JOJDKHBI OBITh B TOJHOM MeEpe M3J0KEHbBl B KOHKYPCHOM 3aJaHUU.
KoHkypcaHT [OJKEH MOATOTOBUTH IPOU3BOJCTBEHHYIO JOKYMEHTAllMiO: (hailabl B
dbopmare Gerber, daitnel cBepiieHus, cnenudukanuu MmarepuasnioB (BOM) u T.1m.
Konkypcanty Oyner mnpenocraBieHa OHONIMOTEKa KOMIIOHEHTOB, —coepiKalias
CXeMaTu4yeckrue O00O3HAueHUs U MPOEKLUUU OCHOBAaHUM (PYTHPHUHTHI), HEOOXOIUMBIE
JUISL 3aBEpIICHUS MEYaTHOM IUIaThl, KPOME OJIHOTO WJIM HECKOJbKHX KOMIIOHEHTOB.
O’xupaercsi, 4To KOHKYPCAHT CO3JaCT CXeMaThyeckoe OO03HAUeHHE M MPOECKLHUIO
ocHOBaHUs ((YTHPUHT) AJIsI ATOr0 KOMIOHEHTa. PeKOMEHJOBaHO — KOMILIEKCHAsI
cucrema aBroMatuzupoBaHHoro npoektupoBanus (CAIIP) paanosneKTpOHHBIX CPEACTB
Altium Designer.

Ha stane A3 npoBogsTcsi cOOpka M MCHBITAHUS MPOTOTUIIA MEYaTHOM miatel. B
CJly4ae BBISABJICHHS MPOOJIEM/ONIMOOK MPOCKTUPOBAHUS HA JAHHOM dTarie, OHU MOTYT
OBITh YCTPaHEHbl KOHKYpcaHTOM. {7151 moaTBepkaeHust (yHKIMOHAIBHOCTH YCTPOMCTBA
HEOOXOAMMO TMPEAOCTABUTH  PE3YJbTaThl H3MEPEHHMH  YKa3aHHBIX MapaMeTpoB
YCTPOUCTBA.

st mnatel OyyT MCIONB30BATHCA TEXHOJIOTHMM MOHTaxka B oTBepcTus (THT) u
noBepxHocTHOTO  MoHTaxa (SMT). JKemarenbHo, dYTOOBI KOMIIOHEHTHI  JIJISt
MOBEPXHOCTHOTO MOHTa)a MMeJM mar BoIBOAOB 0,5 MM uiu OoJjblle, BCe MacCUBHBIC
KOMIIOHEHTHI IJI1 MOBEPXHOCTHOI'O MOHTaXka JOJKHBI UMeTh Tumnopasmep 0603, wiu
Oornee.

PGKOMCHI[OBaHHaH MMPpOJOJIKUTCIIBHOCTD COPCBHOBAHHA 110 OAHHOMY MOIYJIKO
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cocTtaBysieT 9,5 gacos, 3Tam 1: 34, 3Tan 2: 3,54, 3Tan 3: 34.

HezaBucumeblii pa3paboTuvK MpeoCTaBUT (PYHKIHOHUPYIOIIUN oOpaser] s
JICMOHCTpAllUM  BO3MO’KHOCTH  BBINIOJIHEHHS KOHKYPCHOTO 3aJlaHMsi B paMKax
Yemmnuonara. KoHKypcaHT mTOJIydUT HAOOp KOMIOHEHTOB, M3 KOTOPBIX OH CMOJKET
BBIOMpaTh KOMIIOHEHTHI, HEOOXOauMble eMy [JIs MpoektupoBaHus. Ha Bce
KOMILUIEKCHBIE KOMIIOHEHTHI OyET PEA0CTaBICHA JOKYMEHTAIIUS.

CranaapTHble OCHOBHBIE KOMIIOHEHTHI:

® OIllepallMOHHbBIC YCUIUTEIN U KOMIIapaTOpPHI;

o jornueckue BeHtwin (M, HE-U, cueruuku, CABUTOBBIE PETUCTPHI,
MOHOCTa0UJIbHBIE CXEMBI U T.J.);

® [TACCUBHBIC KOMIIOHEHTHI (PE3UCTOPHI, KOHICHCATOPHI U T.]1.);

® JIUCKPETHBIE  MOJYIPOBOJAHUKOBBIC  MPUOOPHI  (TPAH3UCTOPBI,  JTUOMBI,
CTaOMJIUTPOHBI U T.J1.);

® OMNTORJICKTPOHHBIC KOMITOHEHTBI (boTO2]IEMEHTHI, pa3pe3Hble
ONTO3JIEKTPOHHBIC KOMIIOHEHTHI, 7-CETMEHTHBIE TUCIUICH U T.1I.).

[IpaBmiia MpoOeKTHPOBAHUS TEYATHOW IUIaThl OyAYyT IMPEIOCTaBICHBI BO BpeMs
COPEBHOBAHMUIA.

[leuaTHple TIATHI MOTYT OBITH U3TOTOBJIEHBI Ha COpeBHOBaHWMM OpraHu3aTopoM
UeMnunoHaTa Mociie BBINOJIHEHUS MOAYJS A2 M 10 Hayaja BBINOJHEHUS Moayis A3,
[P HAIMYUU COOTBETCTBYIOIIEH TEXHHUYECKOW BO3MOXHOCTU. B OCTanbHBIX ciydasx
KOHKYpCaHTy OyJeT BbIJaHa IleYaTHas IIaTa, 3apaHee M3TOTOBJICHHAS IO MPOSKTY
pazpaboTuuka 3aaHusl.

[IpoexkTpoBaHUEe MTPOTOTUIIA aNMMApPaTHOTO OOECIEUYEHUS] MOXKET BKIHOYATh B
ceOs1 aHAJOTOBYIO M IHU(PPOBYIO CXEMOTEXHUKY, MUKPOKOHTPOJUIEPHI WM COYETAHUE
TaKHX KOMITOHCHTOB.

PekomeHmyeMoe COOTHOIIEHHWE Yy3J0BOM COOPKH, MOHTa)ka TMPOBOJKH U
MEeXaHU4eCKOM cOOpKu cocTaBsieT mpuMepHo 75 %, 15 % u 10 %, cOOTBETCTBEHHO.

CyMMapHO€ KOJIMYECTBO BBIBOAHBIX KommoHeHTOB (PTH) u kommoHeHTOB
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MOBEPXHOCTHOTO MOHTaxka (SMD) onpenensiercst pa3pabOTUNKOM 3aJaHUS.
Ecmm 1 BeimonmHeHUsT COOpPKM  HEOOXOAWMBI  CIIEIUAIbHBIE COOPOYHBIC
UHCTPYMEHTHI, pa3paboTunk KoHKypcHOro 3amaHusi JOKEH COOOHIMTH 00 3TOM

Menempkepy KoMIeTeHIMH g ux jpoOasieHuss B MJI. YBegomiieHne HEOOXOIUMO

HaIIpaBUTb 3a MICCTb MCCALICB 1O YCMIIMOHATA.

Moayas B — [IporpamMmupoBaniie BCTPAUBAEMbIX CHCTEM

KonkypcaHT mommkeH pa3paboTaTh mporpamMmy Ha si3bike mporpammupoBanus C
Ui BCTpaMBa€MOM  CHUCTEMBI  C  UCIOJb30BAaHUEM  CIIEIMATU3UPOBAHHON
WHTETpUPOBaHHOMU cpeapbl pazpadotku (IDE).

BceTpanBaemMbiM  MUKPOTIPOIIECCOPHBIM  yrpaBistonum  ycrpoiicteom (MCU)
MOTYT ObITh MUKpOKOHTposuiepsl STM32 Ha ocHoBe apxutektypsl ARM Cortex MO,
ARM Cortex M0+, ARM Cortex M3, ARM Cortex M4F, ARM Cortex M7F.

CneunanbHple  MaTepuaibl W (WIM)  CHCHU(PUKAIUKM  [POU3BOIUTEINS,
HeoOxonumble Konkypcantam s BeimosiHeHUs: KoHKypcHOro 3amaHusi, OyayT
npeaocTaBieHbl Ha YeMnuoHare.

[Iporpamma Oyznet Tobko Ha s3bike C. MoryT ObITh TOATPOTPaMMBI 00PaOOTKH
npepbiBanuii (ISR). Pa3zpaboTka acceMOnepHbIX BCTABOK YHaCTHUKAMH HE IOy CKAEeTCsl.

Ecnu B 3amanve BXOAUT KOMIUIEKCHBIM BHEIIHUN KOMIIOHEHT, €r0 TEXHUYECKas
JOKyMEHTaIusi OyJeT NpeaocTaBieHa Ha 4YeMlHuoHaTe. Tak K€ MOryT ObITh
MPEOCTaBICHbI  JIOTIOJIHUTENbHBIE TpOorpaMMHbIe OMOIMOTEKH. PexoMeHmoBaHO
ucrionib3oBath  CubelDE  —  BuyanmbHbIi  rpaduueckuil  pemakTtop s
KOH(UTYPUPOBAHUS ~ MUKPOKOHTPOJUIEpOB  ceMeiicTBa STM32,  mo3BossitoIInii
reHepUpoOBaTh KOJ Ha OcCHOBe s3bika C, HCHONB3yd Uil 3TOTO TrpadudecKue

IIOMOIIIHUKH.

Moayab C — ITouck HeHCIpaBHOCTEN U PEMOHT
[Inater MoryT OBITH CO cTaHIapTHBIM MoHTaxkom B oTBepctust (THT), ¢
TEXHOJIOTHEH MOBEPXHOCTHOTrO MOHTaxa (SMT) unm co cmemanHoi TexHosjoruei. B

UJICAJIbHOM CITy4ae KOMIIOHEHTHI JIsl TOBEPXHOCTHOTO MOHTaxa (SMD) nomkHbI UMETh
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mrar BbIBOAOB HE MCHEC 0,5 MM, THIIOPA3MCP BCCX ITACCUBHLIX KOMIIOHCHTOB [IJIA

MMOBEPXHOCTHOTO MOHTa)ka TOJbKeH ObITh He MeHee 0603.

Pa3paboTunk 1OKEH MPEeAOCTaBUTh HE MEHee OJHOT0 pabodero ycTpoicTaa.
Pa3paboTunk [q0MmKEH NPOAEMOHCTPUPOBATH (PYHKIIMOHUPYIOIIYIO YCTAHOBKY JUIS
Konkypcnoro 3ananus Jkcnepram u Konkypcantam Ha UeMnnoHare.

Bo Bpemss UemnuoHnata OyAyT NpEAOCTaBIIATHCS 3allaCHblE KOMIIOHEHTHI JUIS
3aMEHbl KaXXIOro KoMMoHeHTa 3ananus. [lo pemieHuto pa3paboTunka 3aJaHus
HEKOTOPbIE KOMIIOHEHTBI MOT'YT HE IIPEIOCTaBIATHCS.

Bce mater OyayT mpeaBapuTenbHO MOATOTOBJICHHI 10 Hadaida YeMmnuoHaTa.

Bce 35ekTpoHHbBIE 1eTany, NoCTaBisseMble Ha YeMIIMOHAT, JOJDKHBI HAXOAUTHCS B
AHTUCTATUYECKUX MMAKETaX.

JloKa3aTelbCTBOM HAaxXOXACHHUSI HEUCHPABHOCTH U (WJIM) MPOBENEHUS PEMOHTA
ciayxar wusMepeHus. WX 1M0WKHO OBITh BO3MOXKHO BBITIOJHUTH CTaHIAPTHBIM
U3MEPUTENIbHBIM U UCIBITaTEIbHBIM 000pPYI0BaHUEM JJISi TECTUPOBAHUS, HACTPOUKU U
U3MEPEHHS] DJIEKTPOHHBIX KOMIIOHEHTOB, MOAYJeH U 00OpydoBaHHS, KOTOpHIC
ocaoBanbl Ha DC u AC, uudpoBoii n aHanorosoii noruke. M3mepenuss MoryT OBITH
a100 mpsIMBIMU (IIPOCTO CUUTHIBATh 3HAUEHUE U3 MHCTPYMEHTA), JTMOO KOCBEHHBIMU

(BKJIFOYAs! KaK YTEHUE, TaK U MPOCTON pacyer).

PEKOMEHAYEMOE BPEMS - 15 YACOB

IIpoekTupoBanue NpoOTOTUIIA

9,5 gacoB (3+3,5+3) ClucC2
anmapaTHOro o0ecreueHus
IIporpammupoBanue
porp P 4 yaca C1
BCTPANBAEMbBIX CUCTEM
ITonck HeucnpaBHOCTEN U
p 1,5 gaca C2

PEMOHT
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OO0mue ykazanusi o MOIYJIsIM

Kax it pazpaborunk Moynei JOmKeH:

e coOmomath TpeboBaHMs K pazpadboTke KoHKypcHOTO 3a1aHuS;

® TIPEIOCTABIATH JOKYMEHTHI, COJAEpXKallie WUIIOCTpaIuy, rpaduk,
YEPTEKU, CXeMbI, Tpadbl COCTOSHUS CUCTEMBI C TEM, YTOObBI MHHHUMH3UPOBATH
KOJIMYECTBO MEYATHBIX CJIOB;

® [IPEJOCTABIIATh JIOKYMEHTBI, KOTOpPbIE MOXHO OBICTPO TMEPEBECTH Ha
AHTJIMUCKHUHU A3BIK;

® MPEIOCTABIIATH KPATKOE U3JI0KEHUE 3a/laHus U pabouuii 00pasell;

¢ MIPCaAOCTaBJIATH CIIMCKHU ,Z[eTaJIeﬁ, IMPUHOUITNAIIBHBIC CXCMBI, KOMILJICKTBI

JJUCTOB TCXHUYCCKUX JaHHBIX.
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11 OCOBBIE ITPABUJIA FUTURE SKILLS

11.1 KOHKYPCHOE 3AJIAHUE

Pe3ynbTaToM BBINOJHEHHS KOHKYPCHOTO 3aJaHUs SIBIISIETCS HCHBITAHUE W
TECTUPOBAHUE TEXHUUYECKHX OOBEKTOB, KOTOPHIE OOBIYHO CO3JAIOTCS KOHKYpPCAaHTaMU
OCHOBHOM BO3pAaCTHOM TIpymHnbl B TEUEHHE KOHKYPCHOIO BPEMEHH OCHOBHOU
KOMIleTeHIUU. JIJiT BO3MOXKHOCTH «OECHIOBHOT0» HCIIOJIb30BAHUS KOHKYPCHBIX
3aJaHUM  OCHOBHOW KOMIIETEHIMH, B KOHKYPCHOM 3amaHuu FS pexkomenayercs
BBITIOJIHATh TEXHUYECKUE CHCTEMBI C MCIOJIB30BAHUEM IMPOMBINUICHHBIX HUHTEP(dENcoB
JUIS B3aUMOJICHCTBUS C BHEIIHEH cpemoi m wuHTepdeiicoB-3amenutencii Ul (User
Interface) miis moakmouenus xk HIL.

3ajaHue BBIMIOJIHAETCSA B BUAE OJHOTO MOJIYJIS:

Moayne D — Cucrembl peajbHOr0 BpeMEHH Jisi MOJAEJUPOBAHUA U
HUCNBITAHUSA 3JIEKTPOHHBIX CHCTEM.

ConepxaHre KOHKYPCHOTO 3a1aHUS:

A) MHcnonb3ys crnenuaiu3upoBaHHOE OO0OpYJOBaHUE, TOCTPOUTH MOJEIb
3aIaHHON TEXHUYECKON CUCTEMBI HA OCHOBE CHCTEMBI PEAJIBHOTO BPEMEHH.

b) MUcnone3ys cnemnuanu3npoBaHHoe oOopyaoBaHue, mnoctpouth HIL s
VCIBITAHUA 33/IaHHOM TEXHUYECKOU CUCTEMBIL.

B) IlpoBecTu ucneiTanue 3aJaHHON TEXHUYECKOW cucTeMBbI ¢ momoiibio HIL.

I') [IpoBecTH UMHUTAITMOHHOE MOJICTUPOBAHUE TTOCTPOCHHON CUCTEMBI PEaIbHOTO
BPEMEHHU C NOMOLIbIO co3nanHoro HIL.

Bpewms BoinioHeHUs Motyis — 4 yaca.

[Topsinok BBIMOJHEHUS MOJYJS — IO OKOHYAHUU OJHOTO M3 MOJAYJIEH OCHOBHOM

KOMIICTCHIIMH.

11.2 KPUTEPUU OLLEHKH

I[JIH KOHKpr&HTOB HCITOJIB3YIOTCS CIICAYIOINNC OUCHKN KOMIICTCHIIUU:
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(D) Cuctembl pealbHOTO BPEMEHHU I MOJCIMPOBAHUS W TECTUPOBAHUS
AJIEKTPOHHBIX cucTteM — 30 GaioB:
(I) TIpoexTupoBaHWE M CO3JAaHHE MOJECIH TECTUPYEMOUN CHCTEMBI C IIOMOIIBIO

CUCTEM peallbHOr0 BpeMEHU — / 0asuioB,
(I1) ITpoextupoBanme u co3ganuvie monaeian HIL s ucnblTaHus TeCTHPYEMO
CUCTEMBI— 8 0aJLJIOB;

(I11) McnpiTanue peaabHOU cucTeMbl ¢ momoinbio HIL — 8 6amios,;

(IV) MmuTanmoHHOE MOJICIIMPOBAHUE «CHUCTEMa peajbHOro BpemeHu moa HIL»

— 7 GayoB.

11.3 MH®PACTPYKTYPHBIHN JUCT

WNHuppacTpyKTypHBIN JIUCT OCHOBHOM KOMIIETEHIIMH OCHAILAETCS JOIOIHUTEIBHO
HEOOXOJUMBIM O0OpYJIOBAaHUEM U MPOTPAaMMHBIM OOECHEUEHUEM [UIsl TOCTPOCHHUS
cucteM HIL u cucrtem peanbHOro BpeMeHu. MHCTpyMEHTBI U 000pyA0BaHHE OCHOBHOM

KOMIIETEHIIUH TaKXkKe UCIIONb3YIOTCs 11s FS.

11.4 TIJIAH 3ACTPOMKH

Homomautenpapie momanu ais FUTURE SKILLS we tpebyrorcs. M3Mmenenue
KOHCTPYKITUH pab0o4nx MECT OCHOBHOM KoMmrieTeHIuu He Tpedyerca. CopeBHoBaHust FS
MPOBOJATCS Ha paboYMx MecTax OCHOBHOW KOMIIETEHIIMU. JlOTIONHHUTEIbHOE

obopynoBanue 11t FS pasmernaercs Ha pabo4ynx MeCTaX OCHOBHOM KOMITCTCHITHH.
11.5 TPEBOBAHUSA K KOHKYPCAHTAM

KonkypcanTtel FS gBISIOTCS KOHKYpCAaHTaMH OCHOBHOUM KommeTeHIuu. OcoObIx

TpeOOBAHUM U OTPAHUYCHUN HE MPEIBIBISICTCS.
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HPUJTOXEHUA

HPUJIOXKEHHUE 1 — JIuct pynkuuonaabHoi mHGopmanuu Komnerenuuun
«IIEKTPOHHUKA»

50 50
30 30
20 20

— TPOEKTUPOBAHHWE CXEM DIIEKTPUYECKUX  MPUHIUINUATIBHBIX,
COOTBETCTBYIOIINX 33JJaHUIO

— pacueT W BBIOOp MapaMeTPOB KOMIOHEHTOB, COOTBETCTBYIOIIMX
3aJIaHUIO0

— KOHCTpyuUpoBaHHE HeOompmux Moaudukamuii s 06a30BBIX
AJIEKTPOHHBIX YJIEMEHTOB

— pa3paboTka MOAPOOHON CXEMBI C TIOMONIBIO IMPOTPAMMBI
ABTOMATHU3UPOBAHHOTO MMPOCKTHUPOBAHUS

— CO3JaHME CXEMbI IEeYaTHOM IMJaThl C TOMOIIbIO MPOTPAMMEI
ABTOMATH3UPOBAHHOTO MTPOEKTUPOBAHHS

— cOopka cxeM, MOHTaX MEeYaTHBIX TUIAT M CO3JaHHE MPOTOTUIIA
amnmapaTHOTO o0ecreueHus

— BBINOJIHEHUE MAHKH KOMITOHEHTOB, HCIIONB3YSl OECCBHHIIOBBIN
MpUMON AJisi 00eCrevYeHns: COOTBETCTBUS TPEOOBAHHSIM OTPACTIEBBIX
CTaHJapTOB

— CcOOpKHM W WCIIOJIb30BaHMS PA3JIMYHBIX THIIOB JETaled, B TOM
YHCIIe I TOBEPXHOCTHOTO MOHTaXKa

— cOOpKH, a TaKXKe MUCTOIH30BAHNE MEXAaHHUYECKHUX JIETANeH, TaKUX
KaK JBUTATeIbh MOCTOSHHOTO TOKa, MOTOP BEHTHJISATOPA, COJICHOUS,
OOJITBI, TAliKH, IIANOBI U T.I.
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— 00KUM M pacIInBKa KaOes

— IPOBEJEHUE  HUCIBITAHUM W HACTPOMKa  IIPOTOTUIIA B
COOTBETCTBUH C TEXHUYECKUMH yCIOBUSAMU 3aJaHUS

— IpPOBEIEHUE W3MEPEHHUH B XOAC HCIBITAHWN, YCTAaHOBKU H
OTJIAJKH, a TaKkKe M3MEPEHHUE I1apaMEeTPOB  DIEKTPOHHBIX
KOMIIOHEHTOB, MOJyjeil u o0OOpyIJOBaHUS C HCIOJIb30BaHUEM
WU3MEPUTEIBHOTO O00O0PYAOBaHMS, KOTOPOE MOXET HW3MEpSATh U
AHAJIN3UPOBATh JJICKTPUUECKOE HANPSDKEHUE, DJIEKTPUYECKUNA TOK U
(bopmy cUrHAIIOB

—HCITIOJIb30BaHHE OOBIYHBIX (DYHKITMOHABHBIX BO3MOXKHOCTEH
s3p1ka C

—cocTaBjieHre QYHKIUN T PEIICHUS ONPEACTICHHON 3ajaun
—TIPOCKTUPOBAHNE, CO3/IaHUE, YCTPAHEHUE HEHCIIPABHOCTH, 3arpy3Ka
Y TIOJITBEPKICHUE/TECTUPOBAHKE ITPOTPAMMBI JIJISI BBITIOJTHEHUS
OTIpe/ICTICHHBIX 3a71a4

—HCTIOJIh30BAHUE OOIICTIPUHSATHIX JTYYIIHX MPAKTHK TPU HATTUCAHUH
Koza

—IpOrpaMMHUPOBAHUS BCTPAUBAEMBIX CUCTEM C MOMOIIIBIO
CHEIUATU3UPOBAHHOTO SI3bIKA IPOTrPAMMHUPOBAHMS

— BBISIBJICHUE IPUYMHBI HEUCIIPABHOCTHU U €€ YCTPaHEHUs

— KOpPpPEKTHpPOBKAa W 3aME€Ha HEHCIPABHBIX WM HENPaBUIBHO
(YHKIMOHUPYIOUIMX CXEM M DJIEKTPOHHBIX KOMIIOHEHTOB C
MIOMOIIBIO PYYHBIX HHCTPYMEHTOB U MasIbHUKA

— MPOBEpPKA 3JIEKTPOHHBIX MOJYJEH C MOMOIIBIO CTaHJAPTHOTO
TECTOBOr0 OOOpYJOBaHUS M aHaIM3a pe3yiIbTaTOB MJIs OLEHKH
OBICTPOJICHCTBHUS U ONpeieTICHHE HEOOXOIMMOCTH KOPPEKTUPOBKU
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HNPUJIOXKEHUE 2 — JIuct GpyHKIIUOHATBLHO HHGOPMALMH JISI BO3PACTHOM
rpynnsl 14-16 jger KomnereHunu « JIeKTPOHUKA)

- B

50 50
30 30
20 20

— MPOCKTHPOBAHUE CXEM DJJICKTPUUYSCKUX MPUHIUIMHAIBHBIX,
COOTBETCTBYIOIIUX 33aHUIO

— pacuer " BEIOOD apaMeTpoB KOMITOHCHTOB,
COOTBETCTBYIOIIUX 3aJaHHIO

— TMpoBeleHHWE M3MEPEHH B XOJ¢ HCIBITAaHUM, YCTAHOBKH U
OTNAAKH, a TaKkKe M3MEpEeHHE TMapaMeTpoB DIEKTPOHHBIX
KOMITOHCHTOB, MOJyJieH W 00OpyJOBaHUS C HWCIOJE30BAHUEM
MU3MEPUTENILHOTO 00O0pYIOBaHMs, KOTOPOE MOKET H3MEpsTh U
AHATM3UPOBATH DJICKTPUUYECKOE HANPSDKEHUE, DJICKTPHUYSCKUN
TOK U ()OpPMY CUTHAIIOB

— CO3J]aHUE CXEMBI NTEYATHOH TUIATHI C TTIOMOIIHIO TIPOTPAMMBI
ABTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS

— cOOpKa CXeM U TEeYaTHBIX IUIaT, a TAK)KE CO3JJaHHe TIPOTOTHIIA
— cOopKa 1 UCTIONB30BAaHUE PA3TUYHBIX THUIIOB JIeTAlIeH U
JieTajnel TOBEpXHOCTHOTO MOHTaXa

— 00HMM U pacIIvBKa KaOens

— HCIIBITaHHE COOPAHHON CXEMBI U, TPU HEOOXOTUMOCTH,
oTJaIKa

— BBINOJHATH AWKy KOMITIOHEHTOB, MCIIOJIB3YS O€CCBUHIIOBBIN
MIPUIION /It 00eCTIeUYeHHUs] COOTBETCTBUS TPEOOBAHUSIM
OTpAacieBBIX CTAaHIAPTOB

— TPOBOJUTH MCIBITAHHSI X HACTPONKY 3aBEepIICHHON COOPKH B
COOTBETCTBUH C TEXHUYCCKUMH YCIIOBHSIMH 33 JaHHS
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— HWCMOJB30BaTh OOBIUHBIC (PYHKIIMOHAIBHBIE BO3MOXKHOCTH
si3p1ka C

— CcOCTaBJIATh (DYHKIIMHU JJISl PEIICHUS ONPEIeICHHOHN 3a1aun

— MPOEKTHPOBATh, CO3/1aBaTh, YCTPAHITh HEHCIPABHOCTH,
3arpykaTb M IOJATBEP)KIATH/TECTUPOBATH TPOTPAMMBI IS
BBITIOJTHCHMS OIIPE/ICIICHHBIX 3a/1a4

— HCIIOJIB30BAaTh OOMICTIPUHSATHIC JIYUIIHE MPAKTHKUA IPU
HaIMCaHUH KOJia

—OIpeJesieHue MPUYUH OIIMOOK TpH  OKCIUTyaTalud U
TpeOyeMble MEPOTIPHUATHS IO PEMOHTY

—BBISIBIICHHE HEUCIIPABHOCTU HAa YPOBHE KOMIIOHEHTOB
—TpOBeIEeHHE OTIAJAKH W  3aMEHbl HEHUCIPaBHBIX WU
HEMPaBUWIbHO (PYHKIIMOHUPYIOIUX IEKTPHUECKUX CXEM U (WIIH)
KOMITIOHEHTOB 3JIEKTPOHHBIX CHCTEM C UCIOJIb30BAHUEM PYUHBIX
MHCTPYMEHTOB, METOJla MOHTa)ka B OTBEPCTHUS M TEXHOJIOTHH
HaiKy U1l TOBEPXHOCTHOTO MOHTAXa

—COCTaBJIEHHE OTYETOB O IPOBEIEHHOM PEMOHTE C yKa3aHHEM
XapakTepa, BHEIIHUX MPOSIBICHUH W MPUYHH HEHCIIPAaBHOCTH, a
TaKXe PEMOHTHBIX paboT

—MpOBEJICHNE H3MEPEHUH B XOJ€ MCIBITAHUH, YCTAaHOBKH H
OTJAJKA, a TaKKe H3MEPEHHE OHIIEKTPOHHBIX KOMIIOHEHTOB,
MoayJed u 000pyOBaHUS C UCIOJIb30BAHUEM M3MEPUTEIBHOIO
000pyIOBaHUs, KOTOPOE MOXKET H3MEpSITh WM aHAIU3UPOBATH
JJIEKTPUUECKOE HANpsDKEHUE, D3JEKTPUYECKUH TOK U (dopmy
CUTHAJIOB
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HNPUJIOXKEHUE 3 — JIuct GpyHKIIUOHATBLHO HHGOPMALMH JISI BO3PACTHOM
rpynnsl 12-14 jger KomnereHunu «JIeKTPOHUKA

— MPOEKTHUPOBAHUE CXEM JJIEKTPUUYECKUX MPUHLIMIHAIBHBIX,
COOTBETCTBYIOIUX 3aJaHHIO;

— pacuer " BBIOOp apaMeTpoB KOMIIOHEHTOB,
COOTBETCTBYIOIINX 3a/IaHUIO;

— MPOBEJICHUE H3MEPEHMM B XOJE HCIBITAHWM, YCTAHOBKH H
OTIAJKU, a TAaKXe HM3MEPEHUE DJJIEKTPOHHBIX KOMIIOHEHTOB,
MoJlyJie 1 00OpyIOBaHUS C MCIIOJIB30BAaHUEM H3MEPUTEIBHOTO
000pyZIOBaHUS, KOTOPOE MOXKET H3MepATh M aHaJIM3UPOBATh
NIEKTPUUECKOE HANpsDKEHUE, JIIEKTPUUYECKU TOK u  (dopmy
CUTHAJIOB

— CO3JaHME CXEMbI NE€YaTHOM IUIAThl C NMOMOUIBIO MPOTrpamMMBbl
aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHUS

— cOopka cXeM M MMeYaTHBIX TUIaT, @ TAK)KE CO3JaHNe TIPOTOTHIIA
— cOopka W MHCIIOJb30BaHME PpA3JIMYHBIX THUIOB JeTaled WU
JeTajied TOBEPXHOCTHOIO MOHTAXa

— 00XUM ¥ paciIMBKa Kadems

— UCTbITAaHHE COOpaHHOM CXeMbl U, MpU HEOOXOIUMOCTH,
OTIaaKa

— BBINOJIHATh NMalKy KOMIIOHEHTOB, UCIOJb3ysd OECCBUHIIOBBIN
Opuroil  Juist  obecrieyeHUs  COOTBETCTBUS  TPeOOBaHHIM
OTpAaCIEBBIX CTAHIAPTOB

— TPOBOJIUTH UCIBITAHUS U HACTPOMKY 3aBepIIEHHOW COOpPKHU B
COOTBETCTBUH C TEXHUYECKHMH yCIOBUSAMU 3aJaHU
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— HCII0JIb30BaTh 0ObIYHBIE (DYHKIIMOHAIBHBIE BO3MOXHOCTH SI3bIKA
C

— COCTaBJIATh (PYHKIMM Ul PELIEHUs ONpeIelIEHHON 3a1auu

— IPOEKTUPOBATh,  CO3JaBaTb, YCTPaHATb  HEUCIPABHOCTH,
3arpy’kaTb ¥ TOJTBEPXKIATh/TECTUPOBATh MPOTPAMMBI IS
BBIIIOJIHEHM S OIIPECIICHHBIX 3a1a4

— HUCHOJNb30BaTh  OOIIEHPUHATHIE JIy4IIME [PAKTHUKH IpH
HaIlMCAaHUM KOJAA
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IMPUJIOKEHMUE 4 — [Ipumep odopmiennss KonkypcHoro 3axanus

W
KoHKypcHOE 3a/1aHue world skills
WSR2021 RC pernon 16 HWD V1.0 RUSSIa
IIpenocrasiieHo

Nwms: KprokoB Annpeit Mropesuy, Pankesnu Buktop BuktopoBuy

Opranumzanus: Coro3 Bopnackuiic Poccust

IIpoexkTupoBaHrEe IPOTOTHUIIA aIIIAPATHOTO
oOecIrieueHus

DJIEKTPOHMUKA
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N
\R'“-."Qr!d skills
1 HABBAHHUE PA3/IEJIA Ussid

1.1 HA3BBAHME ITOJAPA3AEJIA

[Tpu odopMieHnH TekcTa KOHKYPCHOTO 33JaHUSI CIIEAYET OPUEHTHUPOBATHCS Ha

odopmienue TeXHUUECKOTO OMUCAHUS.

e
WSR2021_RC pernon_16 HWD V1.0 SJIEKTPOHUKA



