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1. TexHuuyeckoe onucaHue KomMmneTeHuuu.

IIpodeccnonanbuas DJIEKTPOHMKA U PaJIMOTEXHUKA
chepa

Komnerenuus SJIEKTPOHUKA

Onucanue DNEeKTpPOHUKA- 3TO 001acTh, KOTOpas HE TOIBKO H3y4aeT SJIEKTPHUUYECKHE W MAarHUTHBIC SIBJICHUS, HO U HCIONB3YeT UX B

KOMIIETeHIIU U MPAKTUYECKUX TEIISX MONTYICHHS, TPeo0pa3oBaHus, IepeIadun U NoTpeOaeHus HHPOPMAIIIH, IS CO3AHUS U MPAKTUIECKOTO
WCIOJIb30BaHUU PA3IMYHBIX YCTPOMCTB U MPUOOPOB, paboTa KOTOPHIX OCHOBaHA Ha MPUMEHEHUHU AJI€KTPOHHBIX YCTPOUCTB.

AKTYyaJIbHOCTH CoBpEeMEHHYIO )KU3Hb HEBO3MOXKHO MIPEICTABUTE 03 SJIEKTPOHUKHU U €€ BOKHEHIIICH OTPACIH - MUKPOIJICKTPOHUKH. B mro0oM

KOMIIeTeHIIUH MecTe - Ha paboTe U B ObITY - U3/IENUS U3 SJICKTPOHUKH OKPY>KatoT yeroBeka. [IpoMbllieHHOe POU3BOCTBO, CTP OUTENILCTBO,
CelIbCKOE X035HCTBO, HayKa, 00pa3oBaHUe, MEAUILIMHA, KYIbTypa U ObIT HCIONB3YIOT JOCTHUKEHHUSI DJICKTPOHUKH.

Ha3zBanue HNHoxeHep-3JIeKTPOHIINK

npodeccuu/crnenuaIbH
0CTH

O0o0menHas TpyAoBas
dyHknus

HpOI/ISBO[[CTBO, BHCAPCHUC U OKCILTyaTallu 3JICKTPOHHBIX CPCACTB U 3JICKTPOHHBIX CUCTEM Pa3JIMYHOIO Ha3HAYCHU A

Tpynossie pyHKINH

Tpynossble aeiicTBUSA

Ipodeccnonanbubie ymenus 14+

Ipodeccnonanbuvie ymenus 10+

ITonroroska k
MPOBEJICHHUIO padoT

° [TonroroBka pabouero
MecTa K pabote
° Co0OmroieHre TEXHUKU

3IEeKTp0oOE30MacHOCTH U
MOYKapHOH 0E30ITaCHOCTH

® BHU3YaJIbHO MPOBEPATH pabounit
UHCTPYMEHT

® [IPOBEPATH LIETOCTHOCTD
U30JISILMH, 3a3€MJICHUS

® 1I0Jb30BaThCs

e BH3YaJIbHO IPOBEPATH pabounii
UHCTPYMEHT

® [IPOBEPATH LIETOCTHOCTD
W30JIALIMH, 3a3€MJICHUS

® [0Jb30BATHCSA

3JIEKTPOUHCTPYMEHTOM 3IEKTPOMHCTPYMEHTOM
®  POBOAUTH HHCTPYMEHTAIbHBIC ®  MPOBOAWTH HHCTPYMEHTAIbHBIC
U3MEpEeHHs U3MEepEeHUs
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Hananka, HacTpoiika,
pErylIMpoBKa U
HNCIIBITAHUA
PaIodJIEKTPOHHBIX
CPEICTB ¥ 00OPYIOBAHHUS

BrinonHenne MoHTaxa u
cOOpKH y3J10B, OJIOKOB,
npubopoB
Paauo3JIEKTPOHHOU
anmnaparypsl

Hacrpolika u perynupoBka
Y3JI0B  PaguOTEXHUYECKHUX
YCTPOICTB U CUCTEM

nonoupaTh HE0OXOIUMBIE
3JEKTPO-PAANOITEMEHTHI JIs
MPOBEJICHHSI MOHTAKHBIX U
MOHTa)XHO-COOPOYHBIX padoT
BBITIOHSATH PA3TUYHbIE BUIbI
MalKU U JIy>KCHHUS,

BBITIOJHSTH CKIIEUBAHUE,
repMETU3aLUIO HIIEMEHTOB
KOHCTPYKITUT

coOuparth U3eNus 1Mo
OTpeIeNICHHBIM CXEMaM;
H3TOTOBIIATH COOPOYHBIC
IpUCIOCOOIEHUS

IPOU3BOAUTH COOPKY
pPazModJIEKTPOHHOM armaparypbl
HA UHTETPATbHBIX MUKPOCXEMaX;
MPUMEHSTH Pa3IMYHbIC IPUEMBI
JNEMOHTaXKa OT/AEIbHBIX y3JI0B U
0JI0KOB, BBIITOJHEHHBIX CIIOCOOOM
00BEMHOI0 MOHTaXa
coOIIOAaTh MpaBWIIa JEMOHTaXa
MEYATHBIX TUIAT

noadupaTh HeOOXOMMBIE
3EKTPO-PaAMOIIEMEHTHI JUIs
MIPOBEJICHHS] MOHTAXXHBIX U
MOHTaXHO-COOPOYHBIX pabOT
BBITIOJHSATH Pa3TUYHbBIC BUIBI
MalKU U JIy’)KCHUS

coOupaTp u3enus mo
OIpeIEeTICHHBIM CXeMaM

TectupoBanue,
00CITyXKHUBaHUE U
oOecrieueHue
Oecriepe0oitHOIi paboThHI
AJIEKTPOHHBIX CPEACTB U
AJIEKTPOHHBIX CUCTEM
Pa3IMYHOr0 Ha3HAYEHUS

BrLsiBIIeHUE TEXHUYECKAX
po0OieM, BOSHUKAIOIINX B
Iporiecce IKCIUTyaTaluu
PanO’IEKTPOHHOTO
o0opyIoBaHUs
Opranuzanus u
MIPOBEJICHHE
MPOUITAKTHIECKOTO U
TEKYIIEero pEMOHTA
PaInO’IEKTPOHHOTO
o0opymoBaHUs

YuraTe ¥ NOHUMATh IPOEKTHYIO,
KOHCTPYKTOPCKYIO U TEXHUYECKYIO
JIOKYMEHTALUIO

Paboratk ¢ coBpeMeHHBIMU
CPEICTBAMU U3MEPEHUS U
KoHTposs POII

Buamers npaBunamMu U METOaMHU
MOHTAaXa, HACTPOUKHU U
PETYJINPOBKH Y3JI0B
PaaMOTEXHUYECKUX YCTPOUCTB U
CUCTEM

Yurarh ¥ NIOHUMATh IPOEKTHYIO,
KOHCTPYKTOPCKYIO U
TEXHUYECKYIO JOKYMEHTALUIO
Paboratb ¢ coBpeMEHHBIMU
CpEICTBAMM U3MEPEHUS U
KoHTposs POII

Butagers npaBunamMu U METONAMHU
MOHTaXa, HACTPOMKHU 1
PETYJINPOBKH y3JI0B
PagOTEXHUYECKUX YCTPOUCTB U
CUCTEM
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e Hactpoiika u peryaupoBka
Y3JIOB PaliOTEXHUYECKUX
YCTPOMCTB U CUCTEM

[IpoBOINTE NHCTPYMEHTAIBHBIE
U3MEPEHUS

[IpoBONTE HHCTPYMEHTAIBHBIE
U3MEPEHUS

PerynupoBka,
JMarHOCTHKA U
MOHUTOPUHT
paboTocrmocoOHOCTH
CMOHTHPOBAHHBIX
y3JI0B, OJIOKOB H
npuOopoB
pPazvodIEKTPOHHOM
anmapatyphl,
anmnaparypbl
MIPOBOJIHOM CBSI3H,
AJIEMEHTOB Y3JI0B
HUMITYJIbCHOU H
BBIYHCIUTENbHOM
TEXHUKU

YreHue u npoBepka
AIEKTPUYECKUX CXEM

® [IOHMMAaTh YCJIOBHBIE
rpaduueckue 0003HaAUYCHUS
AIEKTPO-PATUOKOMIIOHEHTOB
Ha DJICKTPUYECKUX CXeMax

®  OIpeAeNsITh BUIBI
CTPYKTYPHBIX, MOHTKHBIX U
MPOCTHIX MPUHUUITHAIBHBIX
AIEKTPUUECKUX CXEM

e coOmoaaTh TpeOOBaHUS
€MHOU CUCTEMBI
KOHCTPYKTOPCKOU
nokymenTanuu (ECKJI)

e coOmOIaTh MpaBUiIa YTCHUS
TEXHUYECKON U
TEXHOJIOTMYECKON
JIOKyMEHTaluu

® COCTaBJIATh U MCIOJIb30BAThH
3JIEKTPUYECKUE
NPUHIUITAATIBHBIE U
MOHTa)KHBIE CXEMBI
PaIuo3JIEKTPOHHOM
anmapatypsl, TpruOOpOB U
CUCTEM

® TIPOU3BOJUTH PacyeT
apamMeTpPOB AJIEKTPUUECKUX
CcXeM

® [IPOU3BOJUTH KOHTPOIIb
MapamMeTpPOB IEKTPUUECKUX
CXeM

® TIOHUMATh YCIIOBHBIC
rpaduueckux 0003HaYCHUI
3JEKTPO-PaAMOKOMITIOHEHTOB
Ha DJICKTPUIECKUX CXeMax

e coOuoaTh MpaBUiIa YTCHUS
TEXHUYECKON U
TEXHOJIOTMUECKON
JTOKYMEHTAITI!

® TIPOHM3BOIUTH pacyer
apaMeTPOB AIICKTPUYECKUX
cXem
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IIpoBencnue
3JIEKTPOPAANON3MEPEHU I

IPOBEPSATH MPABHIBLHOCTD
3JIEKTPUUECKUX COEMHEHUH 110
NPUHIUIHAIBHBIM CXEMaM C
MIOMOIIBIO H3MEPUTEITHHBIX
puOOpPOB;

OCYIIECTBIISATH KOHTPOJIb
[IapaMeTPOB AIEKTPUUECKUX U
pPaTMOTEXHUYECKUX LIENeH;
IIPOBEPSATH XapaAKTEPUCTUKHU H
HAaCcTPauBaTh
3JIEKTPOM3MEPUTENBHBIE
puOOpBl U YyCTPOUCTBA;
co0uro1aTh IpaBuia
BKJIIOYEHHUSI MOHTHPYEMBIX
AJIEMEHTOB B KOHTPOJIBHO-
UCTIBITATENBbHYIO CETh

MIPOBEPSATH MPABUILHOCTH
ANEKTPHUYECKUX COCAMHEHUI
O MPUHIIUITHAIBHBIM CXeMaM
C TIOMOIILIO0 U3MEPUTEILHBIX
npuoOpoB

OCYIIIECTBISITH KOHTPOIh
MapaMeTpoB DJICKTPHUUSCKUX H
PaTMOTEXHUYCCKUX LIETICH

Haxoxenue u ycrpaHeHue
HEUCIPaBHOCTEH B paboTe
PasvodJIEKTPOHHOM anmaparypsl 1
puOOPOB CO CMEHOM OTJIENIbHBIX
JJIEMEHTOB U y3JI0B

HaxXOOWUThb U YCTpaHATH
HEHUCIPABHOCTH CO CMEHOMU
OTJIETBHBIX 3JIEMEHTOB U y3JIOB
MNPUMCHATH PA3JIMYHBIC
CIOCOOBI 3aMEHBI OTIETBHBIX
JJIEMEHTOB U Y3JI0B
IMPUMCHATH PA3JIMYHBIC MCTOABI
MIPOBEPKH MEXAHUYECKOU U
AIEKTPUYECKOU pEeryIupOBKU
Ppaarod’IEKTPOHHOM
anmnapartypsl 4 IpruoopoB

HaxXOOWTb U YCTPaHATH
HEHCIPAaBHOCTU CO CMEHOU
OTJENIbHBIX AJIEMEHTOB U
y3JI0B
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ITpoBepka cOOpKM U MOHTaXa C
PUMEHEHHEM IPOCTHIX
AJIEKTPOM3MEPUTENBHBIX TPHOOPOB
U IPUCTIOCOOJIEHU I

BBIIIOJIHATH IIPOMEXKYTOYHBIN
KOHTPOJIb KaueCTBa
JIIEKTPOMOHTaXa U
MEXaHU4YECKOr 0 MOHTAKa 10
TEXHOJIOTMYECKUM KapTaM
KOHTPOJIS;

IIPOBOJIUTH BHEIIHHUI OCMOTP
MOHTaXa

IIPOBOJUTH KOHTPOJIb KayeCcTBa
MOHTA’Ka I1€YaTHBIX I1J1aT

BBINOJHATH TPOMEKYTOUHBIN
KOHTPOJIb Ka4eCTBA
3JIEKTPOMOHTAXKA U
MEXaHNYeCKOro MOHTaXka 1o
TEXHOJIOTUYECKUM KapTam
KOHTPOJIS

MPOBOJUTH BHEIHUI OCMOTP
MOHTaXa

IIporpammupoBanue
MHUKPOKOHTPOJUIEPOB

[TpoexTupoBanue nu(pPOBHIX
YCTPOMCTB Ha OCHOBE

BEIOMpATh HEOOX OTUMBII
MHUKPOKOHTPOJIIIEP C

MHUKPOKOHTPOJIJIEPOB (G YHKIIMOHATBHBIMU
XapaKkTepUCTUKAMMU,
HEOOXOIMMBIMH TSI PEIICHUS
KOHKPETHON TEXHUYECKOM 3a/1aun
[IporpammupoBanue BBIOOpP CpEJIbl IPOrPaMMHUPOBAHHS pabora B cpene

cOOp M aHAJIN3 UCXOJIHBIX JAHHBIX
JUIS TPOEKTUPOBAHMUS

HalMCcaHUe U OTJIAJKa
YIPaBISIOUIUX TPOrpaMM

IIPOrPaMMHUPOBAHHUS
HaInycaHue HECTIOMKHBIX
YIPaBJISAIOUIMX IPOrpaMM
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2. KpaTtKkoe onncaHune KOHKYPCHOro 3agaHus.

KomneTeHUUA «NEeKTPOHUKa»
OnucaHue KoMmneTeHUUMN

DneKTpoHUKa- 3TO 00JacTh, KOTOpas HE TOJBKO HM3y4aeT »BJIEKTPUUYECKUE U
MAarHUTHBIE SIBJICHUSI, HO U HCHOJIb3YeT UX B MPAKTUYECKUX LIEJSIX MOJYyUYEHHUS,
npeoOpa3oBaHusi, MNepeAaud MU NoTpediieHus WHGOpPMAIUKM, s CO3JaHusd |
MPaKTUYECKOTO HCIOJb30BAHUM PA3UYHBIX YCTPONCTB M TpuOOpoB, paboTa
KOTOPBIX OCHOBaHA HAa MPUMEHEHUHU 3JIEKTPOHHBIX YCTPONCTB.

Bo3pactHas rpynna — 10+

KoHTekcT 3apaHuA: [UCTaHLMOHHBLIA MOHUTOPUHI MO3BOMISIET MPOBOAUTL Pa3fiUYHbIe
N3MepeHMs C MOMOLLbIO NPMOOPOB, YCTAHOBMEHHbIX B TPYAHOAOCTYMNHbLIX MECTax Unu B
MecTax, NPeACTaBNSOLLMX ONAaCHOCTb A1 YenoBeKa.

3apaHue: WsrotoBneHne npubopa «KoHTponnep AWCTAHUMOHHOIO MOHWUTOPUHra W
ynpasneHus» anga cbopa n aHannsa npuHMuMmaemMbix Yepe3 UART gaHHbIX.

Moaynwu sagaHus:

1. MoHTax anekTpoHHOro moayns npuéopa.

2. Cbopka npubopa.

3. Hanagka, nouck HencnpaBHOCTEN.

4. BblSBNEHUE N yCTpaHEeHNe MexaHNYeCcKNX Henonagok.

5. lNporpammupoBaHue MoAyns OaTynMKoB Ha cOOp OaHHbIX M MOArOTOBKY MX K
nepegave.

6. lporpammupoBaHne  «KoHTponnepa  AUCTAHUMOHHOIO  MOHUTOPWUHra U
ynpaBreHusi» Ha BbIMOMTHEHNE OCHOBHbIX (PYHKLMIA Nnpubopa.

7. lMpoBepka paboTocnocobHOCTM NpMbopa Ha CTEHAE.

Bo3pactHas rpynna — 14+

KoHTeKkcT 3apgaHuma: [JuCcTaHUMOHHbIN MOHUTOPUHT MO3BOJIAET NPOBOAUTL pa3finyHble
n3MepeHna C NOMOLLbIO I'IpVI6ODOB, YCTaHOBJIEHHbLIX B TPYAHOOOCTYIMHbLIX MeCTax Ui B
MeCTax, npeacrtaBnArLLMX ONAaCHOCTb AJ14 YenoBeKa. ABTOHOMHOCTb ONEKTPOHHbIX
yCTDOIZCTB no3BoNAeT CBECTU ydacTune 4ernoBeka K MUHUMYMY.

3apaHue: WsrotoBrneHne npubopa «ABTOHOMHbIA KOHTPOMMEpP AUCTaHLMOHHOMO
MOHUTOPUHIa 1 ynpasneHus» ana cbopa u aHanusa npuHUMaembix Yepes Bluetooth
OaHHbIX.

Moaynu 3apaHus:

1. MoHTax anekTpoHHOro Mmoayns npubopa.

2. Cbopka npubopa.

3. Hanapgka, nouck HencrnpaBHOCTEN.

4. BbisiBneHue n ycTpaHeHne MexaHn4Yeckux Henonaaok.

5. Hactpowuka moaynen Bluetooth Ha yHMKkanbHOEe aBTOMaTMyYeCcKkoe CoeauHEHNE.
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6. lNporpammupoBaHne MoAyns OaT4MKOB Ha cOOp OaHHbIX M MOArOTOBKY MX K
nepegave.

7. TMporpammmpoBaHne «ABTOHOMHOIO KOHTposnsiepa AUCTaHLUMOHHOrO MOHUTOPUHIa
N ynpaBneHnsa» Ha BbINONTHEHME OCHOBHbIX YHKLMIA Npubopa.

8. lMpoBepka paboTocnocobHOCTM Npubopa Ha CTeHAae.

3. KoHKypcHoe 3apaHue.

KoHKypcHOe 3agaHue BKoyaeT B cebs crneayowme pasgensl:
3.1. BBeaeHue.

3.2. DopMbl y4acTus B YemnuoHarTe.

3.3. 3agaHve gng yemnuoHarTa.

3.4. Mogynu 3agaHns n HeobxoaumMoe BpeMs Ha NX BbIMOSTHEHME.
3.5. Kputepumn oueHku.

3.6. Heobxoammble NpuUnoxeHus.

3.1. BeegeHue.

3.1.1. HasBaHue npodeccruoHanbHON KOMMNEeTeHLUMU:
QNEKTPOHUKA

3.1.2. OnucaHme npodeccMoHaNbHOU KOMNETEHLUMN.

DJIEKTPOHUKA- ATO 00JIACTh, KOTOPAsi HE TOJILKO U3yYaeT JJICKTPUYSCKHE U MATHUTHBIC SIBJICHHS,
HO M UCIOJNB3YeT UX B NPAKTUYECKUX LENAX IONydeHHs, IpeoOpa3oBaHUs, NEpeaadd |
HOTpC6J'ICHI/IH I/IH(i)OpMaIII/II/I, I CO3OaHUuA U HpaKTquCKOFO HCIIOJIb30BAHUN pasanme
YCTPOMCTB U IpHOOPOB, paboTa KOTOPBIX OCHOBaHA Ha IMIPUMEHEHUH 3JICKTPOHHBIX YCTPOUCTB.

3.1.3. ConpoBoauTenbHaa AOKYMeHTauua

KoHKypCcHOe 3aaHune cogep>XuT nuilb MHOopMau Mo, OTHOCSLLYHOCA K
Xapaktepuctuke odbema 3agaHusi 1 OCHOBHbIM BUAaM AeATENbHOCTU NPU ero
BbIMNOMNHEHWUN.

[nsi nOAroTOBKM y4aCTHMKOB K YEMMUOHATY MO AAHHOM KOMMNETEeHUUM He0o6Xxoanmo
MCNonb30BaTh creaywmne JOKYMEHTbI:

=  TexHu4yeckoe onucaHmne komneteHumn «AJIEKTPOHUKAY;

*  YyebHble N TPEHMPOBOYHbIE 3a4aHNS ANSA NOATOTOBKM K YeMnuoHaTy (dannbl
*.docx);

= [IpaBuna TexHukn 6e30nacHOCTN U OXpaHbl TPYAA;

=  KpuTtepum oueHkn (hannbl *.xIs);

*  /H(pacCTpyKTYpHbINA JSIUCT.

3.2. dopma yyactna B YemnuoHare.

YemnuoHaT npegnonaraet komaHaHoe yyactue. KomaHaa coctonT 3 aByx
YeIloBEK.

3.3. 3apaHue ana YemnuoHara

M3roTtoBneHue aneKTpoHHOro npubopa « ABTOHOMHbIWU KOHTpoOnnep
OUNCTaHLUMOHHOIO MOHUTOPUHIA U YNPaBNEeHUs».

HasHnaudeHune npubopa: cbop, MHANKALUSA U aHanM3 NPMHUMaEMBbIX OT yAaneHHOro
MOAYNS AaHHbIX, NPUHATUE peLLleHnA B BUe ynpasreHnsa BHELLHUMW YCTPONUCTBaMU.
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Bpemsa Ha BbINnOnHeHMe 3agaHuA: 3 oHA copeBHOBaHUN, 12 yacoB

3.4. Mopgynu 3agaHuma.

Ne moayna | HasBaHue moayns Bpems
BbINONMHEHNs
1. MoHTaX 3neKkTPOHHOro Mmoaynsi npudopa.
2. C6opka npubopa.
4 yaca
3. Hanapgka, nonck HencnpaBHOCTEN
4. BbisiBNeHne 1 ycTpaHeHne MexaHn4ecKmnx
Henonagok
5 lMporpammupoBaHme Moaynsa aT4nKoB Ha cbop 4 yaca
' AaHHbIX 1 NOArOTOBKY UX K Nepefade.
6. [MporpammupoBaHue KOHTposnepa Ha 1 yac
BbIMOSTHEHNE OCHOBHbIX (PYHKLMI Npubopa
7. lMpoBepka paboTtocnocobHocT npubopa Ha 3 yaca
CTeHAe.

Kpome oCHOBHbIX Moayrnein, obecneunBarolmMX BbINONHEHMEe 3a4aHUA
YUYMTbIBAOTCS AEUCTBUS YHYAaCTHMKOB NO NOArOTOBKE K BbINOSIHEHUIO paboThi:
NpoBepKa HanNMynsi 1 CNPaBHOCTM MHCTPYMEHTOB, NpoBepka paboTocnocobHOCTH
N3MepUTENbHbIX NPUOGOPOB, CPEACTB MHAMBMAYANBHON 3alnTbI. N3yyeHne 3agaHus,
TEXHUYECKON JOKYMEHTaLMM.

Moaynb 1. MoHTaX 3NneKTPOHHOro moayna npuoopa.

YcTaHoBKa KOMMNOHEHTOB OCYLLIECTBMAETCA Ha OCHOBaHUM crieumdurkaumm n yeprexa
MOHTaXXHOW nnaThbl.

lMopsiaok, 0cOBEHHOCTM YCTaHOBKM KOMMNOHEHTOB YKa3blBalOTCA B crieumdukauum.

[na ycTaHOBKM MOAYNSA MUKPOKOHTpOMepa B nNnaTy BnanBatoTCa OAHOPSAHbIE rHe3aa.
Knemmbl 4ns nogkniovYeHnsa BHELLHUX YCTPOUCTB YCTaHaBIMBAKOTCA BXOAHBIMU
OTBEPCTUAMM B CTOPOHY Kpas neyaTHOW nnatbl.

BHelwwHre Mmoaynu KpenaTca Ha NepeaHIo NaHernb Kopryca BUHTaMU 1 COeQUHSAIOTCS C
COOTBETCTBYHOLLMMM pasbeMamMu Ha nnaTe wnengamu.

Moagynb 2. Coopka npubopa.

Mnata npubopa ycTtaHaBNMBaeTCA Ha NIacTMKOBOE LLIACCU Ha MeTannmyeckme
LUEeCTUrpaHHbIe CTONKN BbICOTOM 8 MM 1 3akpennseTcs BuHTamm M3 x 4 MM (CTaHaapThl
FOCT 17473-80, DIN 7985 un ISO 7045).

baTtapenHbI OTCEK 3aKpennseTcs Ha NNacTUKOBOM Lwaccn BUHTaMm M3 X 6 mm n
rankamm Ma3.

CobpaHHOoe waccu ycTaHaBnNMBaeTCcs Ha OCHOoBaHWe Koprnyca BuHTamm M3 x 6 Mm
yepes WeCcTUrpaHHble CTPOMKM.
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Auncnnen, 6nok knasnaTypbl U JPKOUCTUK KPENSATCH K NepeaHen naHenn cornacHo
cHOpPOYHOMY HEPTEXY.

Auncnnen kpenutcsa BuHTaMm M2 X 5 mm (8 wiT) ¢ nonykpyrrnown ronoskon (tuna DIN
7985, ISO 7045) yepes cTonkM BbiCOTON 5 MM (Tna PCHSS2-05).

[XOMCTUK Kpenutca BUHTaMm M2 X 5 mm (8 WT) ¢ NONYKPYriom rofiloBKON Yepes CTOMKN
BblcoTon 17-18 mm (Tina PCHSS2-17).

[KONCTUK KpenuTcs BUHTaMuM M2 X 5 MM (8 WT) € NONyKpYyrron roroBkon Yepes CTOMKM
BbicoTON 12 MM (Tuna PCHSS2-12).

Ha 3agHen cTeHke Kopnyca ycTaHaBnmBaeTCs BKIKoYaTemNb U, Npyu Heob6xoaumocTy,
NHTEPdENCHBIN pa3beM.

OcHoBaHue npubopa coeanHsaeTcst ¢ 6oKOBbIMU CTEHKaMn BUHTaMn M3 x 10 mm 1
rankamu M3.

K BokoBbIMM CTEHKaM KpenuTca nuuesasi naHenb BuHTamn M3 x 10 mm 1 rankamm M3.
BHelwHWe aneMeHTbl Ha NepegHen NnaHenn COeanHATCA ¢ nnaton npubopa
COOTBETCTBYHOLLMMU LUrendamu.

Ha HWXHIOK CTEeHKY Ha KresLwmmn crnon no nepumeTpy yctaHaBnuBarTCca 4 pe3vHoBbIe
HOXKMW.

lMocne npoBepku 1 Hanagkn npubopa Kk GOKOBBLIM CTEHKAM KPEMNUTCA KpbILLKa BUHTaMM
M3 x 10 mm 1 rankamu M3.

Mopaynu 3- 4. Hanagka, nouck HemcnpaBHocTen. BbisiBneHne u ycTtpaHeHue
MeXaHM4YeCKMNX Henonagok

[ns npoeepkn paboTocnocobHOCTM Npnbopa B KOHTPONNep Npmubopa 3arpyxaetcs
TecTtoBas nporpamma SelfTest. dan nporpammbl, HeO6xoaNMbIE BUONNOTEKN U
onucaHus pasmelleHbl B nanke JS_2018 Ha paboyem cTone KomnbroTepa.

Mocne 3arpy3ku koga HeobxoaMMO NPOBECTN NPOBEPKY paboTOCnoCOOHOCTH BCEX
y3roB aBTomMara:

- HanNU4Me 1 ypoBEHb NUTAIOLLErO HAaNPSXKEeHNS

- paboTa KHOMOK

- paboTta oxoncTunka

- paboTa gucnnes

- paboTa aneMeHTOB MHAMKAL MM

- pabota nopta UART

- paboTa gpyrux aneMeHToB YCTPOMCTBA.

B cnyyae HeucnpaBHOCTK kakoro-nubo yana, HeoOXoAMMO onpeaenTb HENCNpPaBHbIN
3NEKTPOHHbIN KOMMOHEHT U NMPOU3BECTU 3aMEHY.

Mopaynb 5. lNporpammupoBaHmMe Mmoaynsa AaTYMKOB Ha COOpP AaHHbLIX U
NoAroToBKY K nepeaaye

YYacTHUKM BbIMOMAHAT HAabop M3 7 3agaHuKi No NporpaMmMmnMpoBaHnIo
MUKPOKOHTpoOnepa Ha nnate Arduino Uno.

3apaHusa ansa yyactHukoB 10+ n 14+ pasHble. C pasHbIM YPOBHEM CIOXHOCTW.

B kayecTBe 4aTUMKOB U UCMONHUTENBHbIX 3IEMEHTOB UCMONb3YHTCHA CBETOAMObI,
AaTynKn TemnepaTypbl, BNaXHOCTU, ABMXEHUSA, OCBELLEHHOCTH.

YcTaHoBKa 4aTYMKOB, UCMOSNTHUTENBbHbLIX 3IEMEHTOB OCYLLIEeCTBNAETCA Ha 6ecnaeyvyHom
mMakeTHou nnate. CoeanHeHNe KOMMNOHEHTOB NPOU3BOANTCS NPOBOSTIOYHBIMM
nepemMblyKamMm.

MporpammupoBaHue KoHTposnepa ocywectensietca B cpege ARDUINO IDE.
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Moaynb 6. NMporpamMmupoBaHue KOHTposJiepa Ha BbINOJIHEHUE OCHOBHbIX
¢hyHKUMN npnbopa

Y4YacTHUKM BbINOMHAOT HACTPONKY nmetoLerocs 06opynoBaHUs, OCyLLECTBIIAIOT
ANCTaHLMOHHOE coeamHeHne moayrnen. NogrotoBka npubopa kK npoBepke
paboTOCNOCOOHOCTM Ha CTEHAE C MOMOLLLIO NpuaraemMon nporpaMmmbl mainTest.

Mopaynb 7. NpoBepka paboTocnocobHocTU NnpMbopa Ha cTeHAae

YyacTHUKM NPOBOOAT BbIXOAHOW KOHTPOIb Npubopa Ha ncneltatensHoM cteHae. Ha
CTEeHAE OCYLLECTBMSAETCA KOHTPOSIb YKa3aHHbIX B TEXHNYECKOM 3a4aHnn NapaMeTpoB.
CooTBeTCcTBME anroputMma paboTbl aBTOMaTta 3agaHHbIM TpeboBaHUAM.

Y4YacTHUKM BbIMOMHAT HAabop M3 3 3agaHuni No NPOrpaMmMmMpoOBaHNIO
MUWKPOKOHTponnepa npmbopa.

3apaHusa ansa yyactHukoB 10+ n 14+ pasHble. C pa3HbIM YPOBHEM CITOXHOCTH.
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3.5. TexHuyecKaa AOKyMeHTauumA.

B naHHOM pasgene pasmMelleHa TexHmyeckas AoKyMeHTauus s BbINOfHEHUS
MOHTaxa ycTponctea. MoHTax yCTpOMCTBa BbINOHAETCA CTPOro no TpebosaHusm,
OMUCaHHbLIM B IaHHOM pa3gerne.

Briok-cxema npunbopa

2x-UBeTHLIA
cBeTOAMOA Pene
("Hopma"-"aBapua") (co ceeTo-
aAvoaom)

AX-KOHTAKTHEIN
passem
UART
"mama”

(5V, GND, TX u RX)

HC-05

\

Pazmbikatens
unchpossix
MMHOB (ANA
paBortm ¢ USB)

anemeHToOM
nuTaHns

Yack Knasuartypa
peanbHoro 4x3
BpeMeHn ¢

Caeroanon

() Oenutens

ATMEGA328p UnuT 5 BonbT Ha 2
/ 16 MHz (An. uHANKaLMK
Mpacpuueckin szapaaa Gatapei)
OLED T
aucrnen
0.96" [n
peobpasosarenu
Ha 5un 3.3 BoneTa &Tgﬁ?{w“
> {
ol cHa40G
C UeHTpanbHOn Ceeroaunon
KHOMKOMN Ha nuTaHun
[ins kopnyca: Uss

- HApYKHbIN 3NeMeHT
Q - BHYTPEHHMIA ANeMeHT

Bnok-cxema asToOHOMHOro
KOHTponnepa AucTaHyUoHHOro
MOHUTOPUHIa 1 ynpasneHus
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3.6. Mpunaraembie matepuansl U pecypcbl Internet ana NoAroTtoBku K YemnuoHary.

1. Pabota c 6ubnmnotekon OLED |12C:
http://mynobook.blogspot.ru/2016/11/oledi2c.html

2. OpuruHaneHoe onucaHue dubnuotekn OLED 12C:
_JS 2018\NokymeHTauna\OLED_I12C.pdf

3. OkpaH asyxuseTHoro OLED aucnnes, wpudTbl U npuMmep cketya ans paboTbl C
aucnneem n RTC-moaynem:
_JS_2018\okymeHTauusa\test OLED and RTC.jpg

4. MpuHumMnuansHasa anekTpuyeckas cxema mogyna OLED aucnnes:
_JS_2018\dokymeHTauna\DOC001404225.pdf

5. Xapakrepuctunkm mogyna OLED gucnnes:
_JS_2018\okymeHTaumna\D0923204575.pdf

6. HacTtponka mogynen HC-05 Ha coBMeCTHyt0 paboTy:
_JS_2018\JokymeHTaumsa\HacTtporka HC-05.docx

7. PaboTa c mogynem 4yacoB peanbHOro BpeMeHu n 6nbnmnmotekon gns Hero:
https://lesson.iarduino.ru/page/podklyuchenie-rtc-chasy-realnogo-vremeni-
ds1302-ds1307-ds3231-k-arduino

8. AnbTepHaTuBHOE onucaHne n ubnuoteka gns mogynsa Yacos DS3231:
http://blog.rchip.ru/podklyuchenie-chasov-realnogo-vremeni-rtc-ds3231-k-
arduino/

9. PaboTa ¢ AByxOCEBbLIM aHANOroBbIM AXXONCTUKOM:
http://blog.rchip.ru/podklyuchenie-dvukhosevogo-dzhoystika-k-arduino/

10. Cxema g)xoncTumka:
_JS_2018\okymeHTaumsa\Cxema 0>KONCTUKA.jPg
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