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KonkypcHoe 3a/1aHre BKIIIOUaeT B ce0sl CIAEIYIONTUE Pa3Iebl:

1.
2.
3.
4.
5.

KonnyecTtBo 4acos Ha BbINOAHEHMe 3a4aHuA: 18,54.

DopMbI ydacTusi B KOHKYpCe

3ajaHue U1 KOHKypca

Moaynu 3agaHusi 1 HE0OOX0IUMOE BpeMs
Kputepuu onienku

Heobxoaumbie npuioxxeHus




N
worldskills
Russia

1. ®OPMbI YHACTUA B KOHKYPCE
NuauBuayanbHbId KOHKYPC.
2. 3AJAHME JJId KOHKYPCA

KonkypcHoe 3amaHue comepKUT 3 MOAYJIA: NPOCKTUPOBAHHUE MPOTOTHUIIA
anmapaTHOro oOecrnedeHus; MNPOrpaMMHUpPOBAHHME BCTPAUBAEMbIX CHCTEM; IOUCK
HEHUCIPABHOCTEN, PEMOHT U U3MEPEHUS.

B KonkypcHOM 3a1aHMM MOTYT HCHOJI30BAaTbCS II€YATHBIE IUIAThl, KOTOPBIE
BKJIIOYAIOT BbIBOJIHBbIE KOMIOHEHTHI (PTH) M KOMIOHEHTHI MOBEPXHOCTHOTO MOHTaXKa
(SMD). MonTax mpoBOAKH, MEXaHWYECKasi COOpKa, KOMITIOHOBOYHBIE y3JIbI MOTYT TAKXKE
ObITh BKIJIIOUEHBI B MOIysu. Bo Bcex Moaynsix KoHKypcHOro 3ajiaHusi UCIOJIb3YeTCs
HanpspkeHue +/- 24B unu Menee.

[IponomxkurensHocTh KoHKypcHOro 3amanust JobkHa ObITh 18,5  yacos.
Bo3pacTHO# 1IeH3 y4acTHUKOB 17151 BeInoJHeHUs] KoHkypcHoro 3aganus ot 17 no 22 ner.
Bne 3aBucuMocT OT KomuecTBa Moaysier, KOHKypCHOro 3ajaHusi BKIIFOYAET OLEHKY I10
KaxaoMy u3 pazaenoB WSSS u He momkHO BbIxoAuTh 3a mpenesbl WSSS. Orenka
3HAHUM YYaCTHUKA IIPOBOJMTCS MCKIIOUMUTENIBHO 4YEPE3 MPAKTHUUYECKOE BBINOJHEHHE
KonkypcHoro 3amanus. I[lpu BeimonHeHnn KOHKypCHOTO 3aJaHusi HE OLICHHBAECTCSA
3HaHHE TpaBwiI U HOpM WSR.

Or1eHKa NPON3BOAUTCA KaK B OTHOILIEHUU PadOThI MOYJICH.

Ecnu y4acTHUK KOHKypca HE BBINOJHSET TpeOOBaHUS TEXHUKH O€30MacHOCTH,
MOJIBEpraeT OMacHOCTU ce0sl WM JPYTUX KOHKYPCAHTOB, TAKOM yYaCTHUK MOXET OBbITh
OTCTPAaHEH OT KOHKYpCa.

JleTanu KOHKYpPCHOTO 3aJlaHHsl B 3aBUCHUMOCTH OT KOHKYPCHBIX YCIIOBHM MOTYT
OBITh U3MEHEHBI YWICHAMU KIOPH.

KoHkypcHOE 3aJaHHME [OMKHO BBIMOJHATBCA MOMOAYJBbHO. OIllEHKa Takke

IMPOUCXOOUT OT MOAYJIAA K MOAYJIHO.
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3. MOAYJIN 3BAJAHUA U HEOBXOJINMOE BPEMSA

Mopynu u Bpemsi cBeZieHbI B Tabmute 1

TabOmnura 1.
Ne . Bpewms na
HaumenoBanue Mmoayist MaxkcuMaIbHBIA 0aiut
/1 BBITNIOJIHEHHE
1 IIpoeKkTrpOBaHHUE AIIapaTHOro 50 9,5 yacoB
obecrieucHus
2 IIporpaMmMupoBaHue BCTPauBaeMbIX 30 5 4acos
CUCTEM
3 ITouck HeucnpaBHOCTEH, PEMOHT U 20 4 gaca
A3MEPEHUS

Monysu ¢ onucaHueM padoT
Mopyas 1 IIpoekTHpOBaHUSI aNINIAPaTHOIO o0ecreYeHnst

JIaHHBINM MOZYJIb COCTOUT U3 3 ITAIOB.

Bpewms BeinmonHenue 3tana 1 - 3 yaca.

Bpewms BeinonHenus stana 2 — 3,5 yaca.

Bpewms BeinonHenus stana 3 — 3 yaca.

OO61iee BpeMst BBITOTHEHUS — 9,5 4acos.

Ha osrame Al KOHKYpCaHT IOJDKEH CIPOEKTHPOBATh BCHO CXEMY WIM €€ 4YacTb.
OYHKIMOHATBHOCTh  CXEMbI  TOJTBEPXKIACTCSI  MOCPEACTBOM  (U3UYECKOTO WU
BUPTYQJILHOTO MojenupoBaHus. IIpoBepka cXeM IIyTeéM CpaBHEHHS CO CXEMOH,
npenocrasiieHHON Pa3pabotunkom KoHkypcHOro 3aianus, He 1Oy CKaeTCs.

Ha stane 2 KOHKypCcaHT MOJIYYUT UCXOIHBIM MPOEKT. JIaHHBII ACKU3 CXEeMbI OyAeT
UCIIOJIb30BaThCSl KOHKYPCAHTOM JUIsl U3roToBieHus neyatHol mwiatel (PCB). TpeboBanus
K MPOEKTYy MeyaTHOW MiaTel omperenstorcs Paszpabotunkom KoHkypcHOro 3amanus u
JOJOKHBI OBITH B MOJHOW Mepe M3JI0KEHbl B KOHKYPCHOM 3afaHuu. KOHKypCaHT JOKeH
[OJArOTOBUTH MPOU3BOACTBEHHYIO NoKyMmeHTauuto: Paiinsl B popmarte Gerber, daiinbl
cBepienus, (aitnmel B Qopmare pdf, cnemudukanmm marepuasioB (BOM) u T.1m.

Konkypcanty Oynmer mpenocraBieHa OUOIMOTEKa KOMIIOHEHTOB, —COZEp Kaias
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CXeMaTHYEeCKHuEe 00O03HAYCHHS W MPOEKIIMM OCHOBAHHM, HEOOXOIUMBIE JIJISl 3aBEPIICHHUS
NEYaTHOM IUIaThl, KPOME OJHOTO KOMIIOHEHTa. O)KHUIAaeTcsi, YTO KOHKYPCAaHT CO3/1acT
CXeMaTH4eCKoe 0003HaYeHNE W (PYTIPUHT JJIsI STOTO KOMITOHEHTA.

Ha stane A3 mpoBojsTcs cOOpka M MCTBITAHWS TMPOTOTHUNA MEYaTHOM IJiaThl. B
Cily4yae BBISBIICHUSI TPOOJIeM/OmUO0K MPOEKTUPOBAHUS HA JAHHOM 3Tarle, OHU MOTYT
OBITH YCTPaHEHBI KOHKYpcaHTOM. J[7s1 moaTBepxkaeHUS (HyHKIIMOHATLHOCTH YCTPOUCTBA
HEOOXOUMO  MPEJOCTABUTh  PE3yNbTaTbl M3MEPEHUN  yKa3aHHBIX [apaMeTpoB
YCTPOMCTBA.

Jlnst mutatel OyZeT MCIOJIb30BaThCsl TeXHOJOTUs MOoHTaxa B orBepctust (PTH) u
noBepxHocTHoro  MoHTaxka (SMD). JKenatenbHo, 4YTOOBI ~ KOMIIOHEHTBHI  JUIS
MOBEPXHOCTHOTO MOHTa)Ka MMENU Imar BeBOAOB 0,5 MM mnm Oosibiiie, BCe TTACCUBHBIC
KOMIIOHEHTBI JUJIsI TTOBEPXHOCTHOTO MOHTa)ka NOJDKHBI UMeTh Tunopaszmep 0603 wim
Oornee.

HesaBucumplii pa3paboTdyuk MpeAocTaBUT (DYHKIIMOHUPYIONTUN 00pas3ell u Bce
KOMITOHEHTHI (C JOMOJHUTENIbHBIMU JIETAIsIMU), HEOOXOAUMbIE JIJIsi COOPKH MPOTOTHUIIA.
Konkypcant momydur HAOOp KOMIOHEHTOB, W3 KOTOPHIX OH CMOXET BBIOUPATh
KOMITOHEHTBhI, HEOOXOIWMBIE €My JJIi TNPOEKTHUpOBaHUsA. Ha Bce KOMILJIEKCHBIE
KOMITOHEHTHI Oy/IeT MPEAOCTaBICHA JOKYMEHTAIHSI.

CranaapTHbIe OCHOBHBIE KOMIIOHEHTHI:

e OnepaluMOHHbBIE YCUIUTENN U KOMITAPaTOPHI;

e Jlormueckue Bentunu (M, HE-W, cyeTtyuku, CHBUTOBBIE PETUCTPHI,
MOHOCTAOUJILHBIE CXEMBI  T.11.);

e [laccuBHBIE KOMIIOHEHTHI (PE3UCTOPHL, KOHACHCATOPHI U T.1.);

e JluckperHble TOJYNPOBOJHUKOBBIE MPUOOPHI  (TPaH3UCTOPHI, AUOJIBI,
CTaOUIUTPOHBI U T.11.);

e  OnNros3neKTpOHHbIE KOMIIOHEHTBI (¢poTornemeHTsl, paspesHble
ONTORJICKTPOHHBIE KOMIIOHEHTHI, 7-CETMEHTHBIE TUCIIEH U T.1I.).

[IpaBuna MmpoeKTUpPOBAHUSI MEYATHOM IUIATHI OYIyT MPEIOCTABJICHBI BO BpeMs

COPEBHOBAHHI.
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[leyaTHble TIIATBI MOTYT OBITHh M3TOTOBJICHBI Ha COpeBHOBaHWUU OpraHU3aTOpPOM
UemmroHaTa nocJie BbIIOJIHEHUS MOy A2 U 10 Hayaia BBIIOIHEHU Moayns A3, npu
HAJIMYUU COOTBETCTBYIOIIEN TEXHUYECKON BO3MOXKHOCTH.

[IpoekTupoBaHue ammapaTHOTO OOECIEYeHHS MOXET BKJIOYaTh B cels
aHAJIOrOBYI0 M LIU(PPOBYIO CXEMOTEXHUKY, MUKPOKOHTPOJIJIEPHI WU COYETAHHE TAKUX
KOMIIOHEHTOB.

PexomenayeMoe COOTHOIIEHHE Y3JOBOM COOpKM, MOHTa)ka TNPOBOJKU U
MEXaHU4YEeCKO# cOopku cocTaBisieT mpumepHo 75 %, 15 % u 10 %, cooTBEeTCTBEHHO.

CyMMmapHO€ KOJIMYECTBO BBIBOAHBIX KOoMIOHEeHTOB (PTH) u kommoHeHTOB
NOBEpPXHOCTHOTO MOHTaxa (SMD) onpenensieTcst pazpabOTUYMKOM 3aJaHUS.

Pabounii 1eMOHCTpAIMOHHBIA MOYJh OyAET MPEJOCTABICH BMECTE C 3alMacHBIMA
3aMEHAEMBbIMU KOMIIOHEHTaMH. Bce 53JeKTpOHHbIE JeTanu, [OCTaBIISIEMbIE Ha
COPEBHOBAHME, JI0JHKHBI HAXOJUTHCS B AaHTUCTATUYECKUX MAKETaX.

Ecmm nnst BeImonmHEHUsT COOpPKM HEOOXOAWMBI  CIENUATbHBIE COOPOYHBIC
UHCTpYMEHThI, Pa3pabotunk KoHKypcHOro 3ajaHusi OOKEH cooOluTh 00 3TOM
Menemxkepy kommneTeHuuu st ux aobasnenus B WJI. YBemomienne HEoOXO0IUMO

HaIlpaBUTb 3a HICCTb MCCALICB 10 YCMIIMOHATA.

Monayus 2 IIporpaMMupoBaHue BCTPAUBAEMbIX CHCTEM

JIaHHBIN MOZYJIb COCTOUT U3 OJHOTO 3Tana. BpeMsi BBINOJIHEHHUE 5 4acoB.

KoHkypcaHT noikeH pa3paboTarth NMporpaMMmy Ha si3blke mporpammupoBanus C
JUI. BCTPOCHHOM CHCTEMBI C HCTOJIb30BAHUEM CHEHUAIM3UPOBAHHOW MHTETPUPOBAHHOU
cpenbl paspabotku (IDE). [Jomyckaercs McCHojib30BaHME MacTepa TeHepauud Koja
nannuamnzanu STM32 CubeMX.

BceTrpoenHpiM MuKponponeccopHbIM ynpasisitouM  yctporicteoM (MCU) moryt
ObITh MUKpOKOHTpOJIephl STM32 Ha ocHoBe apxutektypel ARM Cortex M0, ARM
Cortex M0+, ARM Cortex M3, ARM Cortex M4F, ARM Cortex M7F.
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CrenanbHbIe MaTepUaibl U (WIK) Crienu(DUKAIIN TPOU3BOIUTENSI, HEOOXOIUMBIE
Konkypcantam 15 BeimonHeHuss KoHkypcHOTO 3amaHusi, OyayT NOpeAOCTaBICHBI Ha
YemnuoHare.

[Tporpamma Oyner Tonbko Ha si3pike C. MoryT ObITH MOANPOTrpaMMbl 00PaOOTKU
npepsiBanuii (ISR). PazpaboTka acceMOIepHBIX BCTABOK yYaCTHUKAMU HE JIOMYCKaIOTCH.

Ecau B 3amanue BXOAUT KOMIUICKCHBIM BHEIIHMM KOMIIOHEHT, €I0 TEeXHHUUYECKas
JOKyMEHTarusi OyJeT TMpeaocTaBlieHa Ha 4YeMnuoHaTe. Tak ke MOryT ObITh

MpcaO0CTABJICHBI JOIIOJHUTCIBbHBIC ITPOIrPAMMHLIC OMOJIMOTEKH.

Mopyab 3 Ilouck HencnnpaBHOCTe, PEMOHT M U3MepPeHUs

JlaHHBIII MOZYJIb COCTOUT U3 OJHOTO 3Tana. BpeMst BbIoJIHEHUE 4 4acoB.

[Inater Moryt OBITh CO cTaHZapTHBIM MoOHTaxkoM B oTBepctus (PTH), ¢
TEXHOJIOTUEH TOBEepXHOCTHOTO MOHTaxa (SMT) mnm co cmemanHON TexHojoruei. B
UJCAIBHOM CITy4ae KOMIIOHEHTBI AJI MOBEPXHOCTHOTO MOHTaxa (SMD) NOKHBI UMETh
mar BbIBOJOB He MeHee (0,5 MM, TUHopa3Mep BCEX IMACCUBHBIX KOMIIOHEHTOB JIsI
MOBEPXHOCTHOTO MOHTa)ka TOJKEeH ObITh He MeHee 0603.

PazpaboTunk MOMKEH TPENOCTaBUTh HE MEHEEe OJHOro pPabodero yCTpOWCTBa.
Pa3paboTunk MOMKEH MPOAEMOHCTPUPOBATh (YHKIUOHUPYIOIIYIO YCTAHOBKY JIJISt
KonkypchHoro 3aganus Oxcnepram u Konkypcanram Ha UemnuoHare.

Bo Bpems Uemmmonata OymyT TpPEeAOCTaBISATHCS 3alacHbIE KOMITIOHEHTHI IS
3aMeHbl KaXXJoro KoMIoHeHTa 3afaHus. [lo pemenuto paspaboTunka 3agaHUs
HEKOTOPbIE KOMIIOHEHTBI MOT'YT HE MPEAOCTABIIATHCA.

Bce mmater OymyT mpeaBapuTeNbHO TOATOTOBIICHBI 10 Hadana YemmnuoHara.
Kaxxnas nnata OyaeT UMEeTh HE MEHEE MATH HEUCIIPABHOCTEH.

Bce anekTpoHHbIE AeTany, nocTaBisieMble HAa YeMIMOHAT, JOJDKHBI HAXOIUTHCS B
AHTHUCTATHYECKUX MaKeTax.

Bce wu3mepeHuss A0MKHO ObITh  BO3MOXKHO  BBIMOJIHUTH — CTAHJAPTHBIM
M3MEPUTEIbHBIM U UCIBITATENIbHBIM O0OpPYAOBAaHUEM JII TECTUPOBAHUS, HACTPONKU U

HN3MEPCHUSA DJICKTPOHHBIX KOMIIOHCHTOB, MOI[YJ'ICﬁ u O60pyI[0BaHI/ISI, KOTOPbIC OCHOBAaHBI
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Ha DC u AC, uudpoBoii u ananoroBoii joruke. M3mepenus MOryT ObITh TUOO MPSMBIMU
(mpocTo CUMUTHIBATH 3HAYEHUE W3 MHCTPYMEHTa), JUOO KOCBEHHBIMHU (BKJIIOYAs Kak
YTeHHUEe, TaK W MmpocToil pacuer). KoHKypcHOe 3aiaHue JOHKHO COJIEp:KaTh MUHUMYM

IITh U3MEPEHUMN.

3. KPUTEPUU OLIEHKHA

B manHOM pasnene ompeserieHbl KPUTEPUU OICHKH M KOJMYECTBO HAYHCIISIEMBIX
0aioB (CyOBEKTUBHBIC U OOBEKTHBHBIC) B Tadmuile 2.

OOmiee KoOMMYECTBO OAaIOB 3aJaHUS/MOAYNS IO BCEM KPUTEPHUSIM OLEHKHU
cocrasisieT 100.

Tabmnura 2.

Ouenkn

Pasgen | Kpurepuii frb;ﬁlt;g{“;};?:o) (ecan ObwexcTusnas | Ofmas
Al Hardware Design 10 40 50
B Software Design - 30 30
C Finding faulty spots and evidence 5 15 20
Hroro 15 o 100

O0bekTUBHBIE ACTIEKTHI OLICHUBAHUS PA0OTHI YYACTHHUKA:

[IpaBUIBHOCTD BBINOJHEHUS JJICKTPUUECKON CXEMBI;

[IpaBWIBHOCTH BBIIOJIHEHUSI PACUYETOB;

KoppekrHocTh nepeHoca anexrpuieckoi cxembl B CAIIP neyaTHbIX miar;
BrinonHeHre KOMIIOHEHTOB 11T OMOINOTEKY,

JnameTp nepexoaHOro OTBEPCTUS ISl IEPEMBIYEK COTTIACHO 3aJaHUIO;

Pa3mMepsbl naThl COOTBETCTBYIOT 3aJaHUIO;

OTcyTCTBHE TEPEMBIYEK MOJ KOMIIOHEHTaMH. TOJIBKO BEpTHUKAaJIbHbBIE U

TOPU30HTAJIBHBIC IICPCMBIYKH,
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MuHuManpHass TONIIMHA JOPOKEK M MHMHUMAJIBHBIE 3a30pbl COOTBETCTBYIOT
3a/1aHHIO;

KomnonoBka 351eMEHTOB I€YaTHOM IJIaThl COOTBETCTBYET 3a1aHMUIO;

JInuHHa nepeMbIyex;

KonngecTBo nepeMpIuek;

[TapameTpsl KpenEKXHBIX OTBEPCTUNA COOTBETCTBYIOT 3a1aHUIO;

Pa3Bonka muiaTel 3aBeplieHa. (HET HEpa3BEAEHHBIX LENeil U OTCYTCTBYIOT
KOMITOHEHTBI BHE IJIAThI);

HuddepeHunanys MUPUH T0POKEK;

Hcrnonb30BaHa NoJIsIpHasl CUCTEMa KOOPIMHAT;

PaszBs3piBatomye KOHIEHCATOPHI Pa3MeEIEeHbl KOPPEKTHO;

KauecTBO naliky IUTaHAPHBIX U BBIBOJHBIX KOMIIOHEHTOB;

dopmoBKa 1 00pe3Ka BbIBOJIOB;

KagecTBO yCTaHOBKM KOMIIOHEHTOB;

CDYHKI_II/IOHaHBHOCTB MaKETa COOTBCTCTBYCT 3aJaHUIO.
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4. HEOBXOJIHUMBIE ITPNJIOKEHUSA
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