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IHosicHUTENILHAA 3AIIACKA

JlononmautensHass — oOmieoOpa3oBarenbHas — OOIIepa3BUBAOIIAs  MPOrpamMma
«IIporpammupoBanue Ha Arduino» (mamee — mporpaMma) HMEET TEXHHUYECKYIO
HalpaBICHHOCTb, OPUEHTHPOBAaHA Ha peajHu3alMi0 MHTEPECOB JeTel B cdepe
WH)XCHEPHOTO KOHCTPYUPOBaHUs, paHHeH npodopueHTanuu. [Iporpamma COOTBETCTBYET

YPOBHIO OCHOBHOTO 00pa30BaHUs, pacCUUTaHa Ha JeTel B Bo3pacte 11-15 ner.

AKTYyaJIbHOCTh

AKTyaJIbHOCTh TIPOTpaMMbl OOYCIIOBJIICHA HHTEPECOM YYAIUXCSl TEXHHUYECKUMU
Haykamu. Kpome TOro, 3a mocneaHue rofsl BO3pocia MNOTPEOHOCTH OOIIeCTBa B
CHEIUANINCTaX WHXKEHEPHBIX Tpodeccuil. DIEKTpOHWKAa B HAIle BpPEeMs BO MHOTOM
OmpeNeNsieT HAyyHO - TEXHUYECKUW MPOrpecc B Pa3IMUHBIX OOJACTSIX HAPOIHOTO
XO341CTBa, SKOHOMUYECKHM U OOOpDOHHBIM TMOTeHIMal cTpaHbl. EE nanbHeilmiee
YCIEUTHOE Pa3BUTHE ONMUPACTCS HA BHICOKOKBATU(UIIMPOBAHHBIX CIEIIUATUCTOB.

OO011en3BecTHO, YTO YPOBEHb PAa3BUTHUSI TEXHUKHM U TEXHOJOTHUU OMNpEIEseT
craryc Kpacnosipckoro kpasi B 3koHoMuke Poccun. Ha ceromusiimamii 1eHb BCE O0JIBITYIO
aKTyaJIbHOCTh MPUOOPETAeT KOJWYECTBEHHBIM M KAaueCTBEHHBIH YPOBEHb MOJTOTOBKHU
BBICOKBATM(UIIMPOBAHHBIX ~ WHXXEHEPHBIX  KaJpoB. PemieHne »Tol  mpoOIeMbl

3aKII0YaeTcsl B paHHeH npo(OpHEeHTALUN HIKOJIbHUKOB.

HoBusua

OTnuyuTeNbHOW OCOOEHHOCTHIO MPOTPAMMBI SIBISIETCS TO, YTO €€ MOCTPOCHHE
OCHOBBIBAC€TCS Ha KOHCTPYHUPOBAaHWW M M3YyUYEHWU YCTPOWCTB, BBIMOJHEHHBIX Ha
COBPEMEHHOM 3JIEMEHTHOM 0a3e, M 0OTBEYAIOUIUX COBPEMEHHBIM TPEOOBAHUSIM.

3aHATHE TO JNaHHOW NpoTrpamMMe MpPEanojaracT IMOCTEIEHHOe YIIyOlneHue Hu
pacmipeHre  3HaHWM  ydamuxcs 10 PaJAWOTEXHHUKE,  MHKPO  JlaTYhKaM,
IpPOrpaMMHUPOBAHUIO  HapacTaHue oObeMa U CJIOXKHOCTH  BBIMONHSIEMBIX HMHU
MPAKTUYECKUX padoT.

HoBu3na mnporpamMmbl COCTOMT B TOM, YTO B COJEp>KaHUE MPOrPAMMBbI

napajjieIbHO C UW3yYeHHEM TeM [0 JJIEKTPOHUKE, BKIIIOYACTCS DJIEKTPOHHBIN
KOHCTPYKTOp Arduino — 310 ymoOHasi miardgopma OBICTPOil pa3pabOTKH AIEKTPOHHBIX

ycTporcTB. [IporpamMmmupyercss Ha CrelHadbHOM SI3BIKE MPOTrPAMMUPOBAHHMS, KOTOPBIU



ocHoBaH Ha C/C++. PaboTy cO31aHHOrO aaropuTMa MOXKHO HAIISAJHO HPOBEPUTH HA
¢usznueckom ycrpoictBe. Ilmargopma Arduino mno3BosiIEeT HE MPOCTO COOMPATh
BCEBO3MOXHBIE AJIEKTPOHHBIE YCTPOWCTBA M HUX MPOrPaMMHUPOBaTb, HO M MPOBOAMTH
SKCIEPUMEHTANIbHBIE M HCCIIEI0BATENbCKHE JTaOOpaTOpHBIE PalbOThI, CTUMYIHPYIOLINE
NIO3HABATENBHYI0 AKTMBHOCTh YYalllUXCsA. OTO Ba)KHEHIIee ycIoBHE S(PPEKTUBHOCTU
oOpasoBarenpHOro mnpouecca. Hamucas mporpammy, ydammecst cpa3dy BHIAT Pe3yJIbTaThl
CBOCH  JesaTenbHOCTH. HemoHsATHas  MOCIEeIOBATENBHOCTh  AHIIMICKUX  CJIOB
IPEBpAIAETCS B AJITOPUTM YIPABICHUS pealbHbIM yCTPOUCTBOM, MPUUEM, COOPAHHOTO
ceoumMu pykamu. C Arduino MOXHO JIErKO HM3y4YWTh U MPOTECTHUPOBATH pa3IUYHbIC
QJITOPUTMBI NOBEJECHMS. APAYHUHO JIETKO COBMEIIAETCS C Pa3lMYHBIMU JIEKTPOHHBIMU
KOMIIOHEHTaMH, MO3BOJISIET CO3/1aBaTh Pa3IMYHbIC ABTOMATUYECKHE U POOOTU3NPOBAHHBIC
YCTpPOMCTBA.

[Iporpamma mocTpoeHa Ha TMPOEKTHOM METOJE, TEXHOJIOTUU ThIOTEPCKOTO
COTIPOBOXK/ICHUSI, OpTraHU3aIH PeQIIEKCUN COOCTBEHHON AESITETbHOCTH 00YJaroIInXCs,
COpPEBHOBAHUS, BBICTABKH.

OCOOEHHOCTBIO TAHHOW MPOTPAMMBI SIBJISICTCS MHTETPAIUsSl COACP)KaHUSA. TeMbl
MPaKTUYECKUX 3aHATHH TMOJ00paHbl TakuM 00pa3oM, YTOOBI  KpOME€ pelieHUus
KOHKPETHBIX TEXHHYECKHX 3aJad pacliupaTbh Kpyro3op pe6cénka. IIporpamma
peyCcMaTpUBaET BBICTpauBaHUE KaX1bIM o0yuaroumcs COOCTBEHHOT'O

WHIVBUIYATLHOTO 00Pa30BaTEIbHOTO MapIIpyTa.

Ilenarornyeckas 1ejiecoo0pa3HoOCTb.

[lenaroruyeckass 11€1€CO00pPAa3HOCTh  IPOrpaMMbl  OOBSICHAETCS TEM, 4YTO
oOyyJaromuiicsi, BKJIIOYCHHBIH B TMpeJiaracMblii BUJl JAESATENBHOCTH, 3aKperuiieT Ha
MIPAKTUKE 3HAHUS OCHOB HAyK, MOJy4aeMbIX B 00IIe00pa30BaTeIHbHOM IIUKIIE IIKOJIBI Ha
ypokax (u3uku, UHPOPMATUKH, TPYAOBOTO OOyYEHHS, HMHOCTPAHHOTO SI3bIKA;
npuoOmaercss K OOMECTBEHHO—IIONE3HOMY TPYAy, HPH OTOM PaCHIUPSETCS €ro
obmerexanyeckuid kpyrozop. ConepkaHwe NpOTpaMMbl HANpaBICHO Ha OCBOCHHE
KOMIIETEHIIMHU, YIIyOleHHe 3HAaHUM M MEXKMPEIMETHBIX CBsized B oOnactu (U3MKH,
MaTeMaTuKu W WHOpMaTHKH, ¥ (HOPMHPOBAHUE YMCHHH NPHMCHSITh HA IPAKTHKE
0a30BbI€ 3HAHUS €CTECTBEHHBIX HAyK U3 Kypca OCHOBHOTO OOpa30BaHMUS.

B nenom mporpamMMa OpHEHTHpPOBAaHA Ha peasn3allMi0 MHTEPECcOB JieTel B cepe



WH)KEHEPHOTO KOHCTPYUPOBaHUS, paHHEH TpoQopHEHTAMK dYepe3 BKIIOUYCHHE B
newkenust JuniorSkills B komneTeHIMN « DIEKTPOHUKAY.

[Iporpamma  sBAsieTcss  BapWaTMBHOM, 4YTO  TO3BOJISET  (HOPMHUPOBAHUIO
pPa3HOBO3PACTHBIX TPYNIl W  CAMOCTOSITEILHOMY BBIOOpDY  TPaeKTOPUU  CBOETO

O6pa3OBaHI/I${. B 06’I:>CIII/IH€HI/II/I MOT'YT 3aHUMAThCA KaK MaJIbYHUKH, TaK 1 JCBOYKH.

Onucanue KOMIETEHIHHN «IJIEKTPOHUKAY

JlaHHasi KOMIIETEHIUSI TPEJCTaBIseT COOOM M3rOTOBJICHHUE ¢ HCIBITAaHUE
AIIEKTPOHHOTO OOOPY/IOBaHHWs, a TAaK JK& BBISABICHUE W YCTPAHCHHE HEHWCIPABHOCTEH
naHHoro obOopymoBanusa. OOygaromuecss B JaHHOW 00lacTM MOTYT  CO3/1aBaTh
ANIEKTPOHHOE OOOPYNIOBAaHWE M CHCTEMBI, a TaKXKe JAPYTrHUe CHEIUaTbHBIC YCTPOICTBA.
[IIKONBHUKK HCMONB3YIOT HEOOXOAMMBIE HWHCTPYMEHTHI, MasjbHOE O00O0pyJAOBaHUE,
U3MEPUTENIbHBIE TMPUOOPHI W KOMIBIOTEpHl. [lOCKONBKY MpOIECChl  CO3MaHUs
COBPEMEHHOTO JJIEKTPOHHOTO OOOPYIOBaHMSI MAacCOBOTO MPOM3BOJACTBA SIBISIFOTCS IO
Oonbllleld YacTH aBTOMATH3WPOBAHHBIMHU, OOYYAIOIIUECS KOHCTPYUPYIOT MPOTOTHUIIBI
YCTPOUCTB, TPEXKIAEC YeM 3allyCTUTh HMX B TIPOU3BOACTBO, a TaKXKe 3aHUMAIOTCS
TEXHUUYECKUM OOCITYyXKMBAaHUEM M peMOHTOM cucteM. OOyyarouecs IEMOHCTPUPYIOT
BJIQJICHUE 3HAHUSMU 110 aHajJu3y ¢ TPOCKTHUPOBAHUIO JJIEKTPUUECKUX IICTICH,
AIIEKTPOHHBIX CXEM, IIM(PPOBBIX JOTHYECKUX CXEM U LeNeld JaTYMKOB; BiaJIeHUE
HABBIKAMU M3MEPEHUS HAIPSKCHHSI Ha DIIEKTPOHHBIX cXeMmaX (C MOMOIILI0 ITU(POBOTO
BOJIETMETpA, ocIuiorpada W J1p.), HCIOIB30BAHUS MAaTEPHAIIOB U HMHCTPYMEHTOB W3
o0nmacT  SJIEKTPOHUKHM B  CIydasgX [MPOCTOTO TEXHHUYECKOTO  OOCTYy>KHWBaHUS,
YCTAaHOBOYHBIX M PEMOHTHBIX padoOT (pyd4HbIE HWHCTPYMEHTBI, PA3JIMYHBIC TEXHUKU
ManKy).

Ilenarornyeckue KOHUEMIIUH, HIEH

MeTo100TMYECKOM OCHOBOM MEeAarorndyeckor KOHILIENIUM U WJIEH MPOrpaMMbl
SIBJISIETCSI  CUCTEMHO-ICSATEIIbHOCTHRIM TO0aX07. CHCTEeMHO-IEITeTbHOCTHBIA IOAXO/
crocoOCcTByeT  (OPMHUPOBAHUIO  KJIIOYEBBIX  KOMIIETEHTHOCTEM  OOyYarouIuxcs:
AQHAIMTUYECKAs, TPOCKTHAsl, KOTHUTUBHAS, KOMMYyHHKAaTUBHAs, KpEaTUBHAI.

[Iporpamma coctaBiieHa ¢ yuéTom TpeOOBaHU, COEPKAIINXCS B!
- ®3 01 29.09.2012 Ne 273-D3 «O6 ob6pazoBanuu B POy;

- Ctparerust ”HHOBaMOHHOTO pa3BuTus KpacHosipckoro kpas o 2020;



- CanurtapHoO-3nuAeMuoNornyeckre npasuia M HopmaTuBbl Can-ITun 2.4.2.2821-10
«CaHUTapHO-3MUAEMHUOJIOTHYECKHUE TPEOOBAHUS K YCIOBHUSIM U OpraHU3aIluu 00yUYeHUs B
o011eo0pa3oBaTeNbHBIX YUPEXKICHUAX», 3aperucTpupoBannbie B Muntocte Poccun 03
mapta 2011 roaa, perucrpanonssiii Homep 193;
- [Ipuka3z MunuctepcTBa 0bpa3oBanus U Hayku Poccuiickoii deaepamnuu ot 17 nexadps
2010 r. Ne 1897 «O06 yTBepxknenuu heaeparibHOTO TOCYIapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa OCHOBHOT'O OOLIEr0 00pa3oBaHUs.

[Iporpamma siBnsieTcss MOAU(PUITIPOBAHHON. B OCHOBY BOIIIIM OCHOBHBIE TEMbBI U3
nporpamMm: B. bopucoB «Pagmorexnnueckoe koHcTpyupoBanue» - M.: IIpocsenienue,

1990r., B. becconoB «Kpyxek panuosnektpoHuku» - M.: [Ipocsemenue, 1993r.

Ieab nporpamMmmabli:

Coznanue HOBBIX BO3MOXKHOCTEH AJis MPOGOPUCHTAUNA U PA3BUTHE TBOPUECKUX
CIOCOOHOCTEH K TEXHHMYECKHMM BHJAM TBOPUECTBA OOYYAIOIIUXCS, TOCPEICTBOM
OpraHu3aluu JesTENbHOCTH B TPOIECCE IMOATOTOBKM U yYacTHsl B COPEBHOBAHUSAX
npodeccruoHanbHOro MacTepceTBa 1o Meronuke JuniorSkills.

3amaum nporpamMmmbli:

- yrIyOuTh 3HaHWS, TOBBICUTH MOTHBALMIO K OOYYEHHIO IyTEM MPAKTUYECKOTO
WHTETPUPOBAHHOTO TPUMEHECHHS 3HAHHM, MMOJYYCHHBIX B PA3IUYHBIX 00pa30BaTEIbHBIX
oOmactsx (Maremaruka, pusnka, HHPOpMaTHKa)

-I03HAKOMUTH IIIKOJIBHUKOB C COBPEMEHHBIMU M OymaylIuMH, MpoQeCcCHOHATBHBIMU
KOMITETEHIIMSMH Ha OCHOBE MHCTPYMEHTOB JBM>XeHus JuniorSkills;

- pa3BHUBaTh YMEHHUS TBOPYCCKH TOIXOUTH K PEIICHUIO MOCTABICHHBIX 3a/1a4, IOBOJIUTH
peleHue 3a1a4 10 padoTaroLIero yCcTponcTBa;

-  pa3BUTh HHTEPEC K HAYYHO-TEXHUYECKOMY, HHXCHEPHO-KOHCTPYKTOPCKOMY
TBOPYECTBY;

- (opmupoBaTh cCTeMy 3HaHUW U YMEHUN, COCTABIISIFOIINX OCHOBHOE COJIEP)KAHHE;

- TTO3HAKOMHUTD yYaITUXCS C MPUHIIUTIAMU ¥ METOJIaMU pa3paOOTKH, KOHCTPYHUPOBAHUS U
POrPaMMHPOBAHUS YIPABISEMBIX MIEKTPOHHBIX YCTPOWCTB Ha 0a3e BBIYMCIUTEIBHON

m1atopmbl ApITyHHO.

O:xupaembie pe3yJbTaThl;



- BJIAJIETh CNOCO0aMU M METOJAaMH CO3JaHMs JIEKTPOHHBIX YCTPOWCTB JAJIs y4dacTus B
copeBHOBaHUsAX ABkeHus JuniorSkills;

- 3HaTh OCHOBHBIE 3aKOHBI 2JIEKTPOTEXHUKH;

- YMETbh YUTATh U MOHUMATh M COCTABIIATH dJEKTPUUECKUE TPUHIUIHAIBEHBIE CXEMBI;

- 3HaTh CBOMCTBA, XapaKTEPUCTUKU U IPUMEHEHUE OCHOBHBIX KOMIIOHEHTOB IEKTPOHUKU
(pe3ucTopsl, KOHACHCATOPHI, TNObI, CTAOMIUTPOHBI, TPAH3UCTOPBI, MUKPOCXEMBI);

- UMETh TIPEJICTABICHUE O COBPEMEHHOMW IIEMEHTHOM 0a3¢e AIEKTPOHUKY;

- UMETh MPaKTUYECKUE HaBBIKM MAaWKW M MOHTa)Ka 3JIEKTPOHHBIX KOMIIOHEHTOB Ha
NIEYaTHYIO TUIaTY;

- yMeTb 0€30I1aCHO OJIb30BATHCS CIIELUATU3UPOBAHHBIM HHCTPYMEHTOM,;

- 3HaTh NMPOTrPaMMHOE obecrieueHne sl pa3paboTKH MPOrpaMM M YMETh pa3padarbiBaTh
IPOTrpaMMBbl;

- 3HaTh W yMETh MPABHIBHO IOJIB30BAThCA AIEKTPOM3IMEPUTEIBHBIMU MPHOOpaMu Tpu
WU3MEPEHUH HAIPSDKEHUS, TOKA, COMPOTUBIICHUS U T.1I.;

- 3HaTh M COOJIIOAATH IMpaBWJIa TEXHUKH OE30MaCHOCTU NMpHU paboTe ¢ MHCTPYMEHTOM U
AIEKTPHIECTBOM;

- paboTaTh B KOMaH/Ie.

Bo3pacr o0yuarwmmxcst

[Iporpamma opueHTHpOBaHA Ha oOOywaromuxcs B Bospacte 11 — 15 ner.
YyacTHHUKaMU MPOrpaMMbl CTAHOBSITCS YUeHUKH 6-10-X KkinaccoB o011eo00pa3oBaTebHbIX
opranuzauuid. [Ipuem ydammxcs NpoOU3BOAUTCS Ha OCHOBAaHUM MUCHBMEHHOI'O 3asiBJICHUS
ponureneil. [{ns 6onee a3ppexTuBHON paboTHI rpynna GOpMUPYIOTCS pa3HOBO3PACTHBIMU

JCTBbMM. Ha60p IMIPOU3BOANTCA, HAYHMHA C 1 CCHTH6p51 TCKYLICTO IroJia.

®opMmbI 3aHATHH, 00pa3oBaTeJbHbIC TEXHOJIOTHH H METObI

WmxeHepHble TEXHOJOTHH, TeXHOJMoruu rpynmnoBoi paboter, WMKT, TPU3,
METO/1bl MPOEKTHOMN 1 yueOHO-HCCNeA0BATENbCKON AESITEIbHOCTH.

Coneprkanue y4eOHOrO IJIaHa MpelycMaTpUBaeT MPUMEHEHUE Pa3IudHbIX (opMm
opraHu3auuMd  y4eOHOM W BOCIHUTATENbHOW  JEATEIBHOCTH:  (DPOHTANIBHYIO,
VMHAVBUAYAJIbHYI0, KOJUIEKTUBHYIO, a TAK)K€ UX codeTaHue. [[pumeHeHne KOJIEeKTUBHOM

(bopMBI AeSITENPHOCTH, TPOOIEMHO-TIONCKOBOTO M MPOAYKTUBHOTO 00ydeHus: (00ydeHus



B XOJl¢ MPAaKTHUYECKON [eATeIbHOCTH) CIOCOOCTBYET BBICOKMM pesyabraram. Jlis
MOBBIIICHUS] CIIOPTUBHOTO MaCTEPCTBA OOJIBIIYIO POJIb UTPAET YUaCTUE B COPEBHOBAHUSIX,
IJIe TPOBEPSETCS KAYeCTBO TEXHUYECKOW M TAaKTUUYECKOM MOATOTOBKH, (POPMHUPYIOTCS

BOJIEBBIC YEPTHI XapaAKTEPA.

dopma 0CBOCHHUS MPOrpaMMBbl — OYHAs, 3a04HAas! (IUCTAHIIMOHHAS).
Jucraniuonnast popmMa MPUMEHSETCS ISl CaMOCTOSITEIBHBIX MPAKTUYECKUX PaboT
M0 MAaKETHUPOBAHMIO TM€YATHBIX IJIaT WM  TPEHUPOBOK IO MPOTPAMMHUPOBAHUIO
ANIEKTPOHHOM  BBIYMCIUTENBHONW  TIAaT(HOpPMBI ApayuHo, korma HeoOXOauMO

UHAUBUAYAJIBHO pab0TaTh C KOMIBIOTEPHBIMU IPOrPaMMaMHU-TPEHAKEPAMHU.

Cpok peanuzanuu
[Iporpamma paccuntana Ha 1 rog oOydenus, 144 yaca OCHOBHOM ITporpaMMbl U 72

yaca BapraTtuBHOM yacTu. [lepuon oOydenus: ceHTAOPD - Maid.

Pesxxkum 3aHsaTH

PexxuMm 3aHaTHI IO TpOrpamMMe COOTBETCTBYET HopMaM M TpeboBanusiM CanlluH
2.4.43172-14. OcHoBHasi mporpamMma 2 pasza B HEIETI0 MO 2 aKaJeMUYECKUX vaca
C JIeCATUMUHYTHBIM TniepepblBOM. BapuatuBHas uacte 1 pa3 B Hememwo no 2
aKaJIeMUYECKHX Yaca.

[Iporpamma npeaycMaTpUBaeT rpynmnoBoe u VHAUBUAYaIbHOE
(MHIMBHUyaJIU3UPOBAHHOE) O0yUYEHHE B OJJHOBO3PACTHBIX M PA3HOBO3PACTHBIX IPYIIAX
(ITpukaz  MunucrepctBa oOpa3zoBanuss U  Hayku Poccuiickoit ~ ®denepanuu
ot 29 aBrycta 2013 r. Ne 1008)

[IpakTyeckue M TEOPETHUYECKHE 3aHATUSA NPOXOIAT B Ipymnmne mo 12 denosek,
IPYNIIOBBIE  3aJaHUs  BBINOJHAIOTCS B MHUHHU-TPYNNAax C  HCIOJIb30BaHUEM
UHAUBUAYaJbHBIX M (WIM) BapHAaTUBHBIX IUJIAHOB pPEHICHHUsS 3aJaHUidl  COTJIACHO
BAapHATUBHOTO Y4eOHO-TEMATHYECKOTO IJIaHa BEHIOPAaHHOTO 00Pa30BaTEIHHOTO MOTYJIS.

Buabl u gopMbI KOHTpOJIS:
OtcnexxuBaHusl pe3yJabTaTUBHOCTH UCIIOJIB3YIOTCS CIEAYIOLUE BUABI KOHTPOJIS:
-Ha4aJIbHbBIN KOHTpPOJIb (BBOZHOE TECTUPOBAHUE
https://forms.gle/XovCcXoGgBY9UYzn8, cobecenoBanue);

-TeKYLIUI KOHTPOJb (OCYLIECTBIATHCS IO pEe3yJbTaTaM BBINOJIHEHHS YYallUMUCS



NPaKTUYECKUX 3aaHuii, TectupoBanue https://forms.gle/neRziLQ5Z4WMvtpf6 );
-UTOTOBBII KOHTpOJb (yyacTue B copeBHOBaHMSAX nBrkeHusa JuniorSkills, 3amura
IPOEKTOB C JIEMOHCTpAllMed OXUJAEMBbIX pE3YyJlbTaTOB, ydyacTUE B KOHKypcax,
COPEBHOBAHUSIX)
OobopynoBanue

- DnexTpoHHas BBIYHCIUTENBHOW Iar¢popmMa ApAyuWHO, TasulbHAs CTaHIINA,
ANIEKTPOMOHTAXKHBIE CTOJBI, PAAUOMACTANN, TPHUIOH, (GIFOC, DJICKTPOHHBIE CXEMBI,
BUJICOYPOKH, MYJIBTUMETP, 3JCKTPOHHbIE HAOOpbI, PYYHOH HHCTPYMEHT, BBITSDKHAs

BeHTWsInMs, 11K, mpunTep, ckanep.

B3aumopeiicTBue meaarora ¢ poauTeJaaMu

Ne | Dopmbl B3anMonencTBus Tema Cpoku
1 Opraau3annoHHoe coOpaHue 3HAKOMCTBO ¢ | CeHTs0pb
MIPOrpamMMon u

IIJIaHOM pa6OTBI Ha roj

2 I'pynnoBoe 5 uaauBuayanbHoe [lonenenne  utoroB | CeHTSIOPSH - Mait
KOHCYJIETUPOBAHUE paboTel 3a y4eOHBII
rof

Y4yedHO0 — TeMAaTHYECKHUH NJIAH.

Ne Tema KonuuectBo yacoB  |Dopmer arTectanuu/
BCEro |Teop1/m |npaI<Tm<a KOHTPOJIS
OcHoBHast YacTh
1  |BBomHOE 3aHsATHE 2 2 - [3naxkomcrtBo. [IpoBepka
HA4yaJIbHbBIX 3HAHUM.
2 [DNeMEeHTHI ANEKTPOTEXHUKU. 12 4 8 [Ipaktuueckue 3aa4u IO
3 [DneMeHTHI paMOTEXHUKH. 12 4 g [reMaMm
4 |AHTEeHHA U 3a3eMJICHHE 2 0,5 1,5
5 [[lonynpoBOJHUKOBBIE IPUOOPHI 12 4 8
6  |MHTerpajibHble MUKPOCXEMBbI 4 1 3
7 |KoHTpoJIbHO-U3MEPUTENIbHbIE TPUOOPHI 2 0,5 1,5
8  [[IpuHUMIMAJIBHBIE NIEKTPUUECKUE CXEMBI 10 4 6
9  [TIpakTMKyM Yy4YacTHMKAa COpE€BHOBaHUM mo| 12 - 12 [BrimosHeHHE KOHKYPCHBIX
komreTeHTHOCTH JuniorSkills «Dnekrponukay 3agaHun
10 [ DnexkTpoHHasT BBIUMCIUTENBHOW TUIaTGopMmal 6 2 4  |[[IpakTHueckue 3a1a4u 10
ApIynHO TEeMaM
11 |OcHOBHBIE NPUHIMUIBI NPOTrpaMMHUpOBaHUs| 6 2 4
MUKPOKOHTPOJIJIEPOB
12 [[lonsitue mMaccuBa 4 1 3




13 |AHasoroBble U IU(POBBIE BXOABI U BBIXONBL| 6 2 4
NPUHITAITBI KX MCIIOJIB30BAHMUS
14 [[ToreHuuomeTpsl. DoTOpE3UCTOPHI 6 2 4
15 |[Muaukaropsl 6 2 4
16 |Mcnonb30BaHHE MUKPOCXEM 6 2 4
17 PKunkokpuctauimuec-Kue IKpaHbl 6 2 4
18 |[PagmoTexHMYECKOE MPOECKTUPOBAHUE 28 8 20 [IIpe3entanus
COOCTBEHHOTO
PaIMOTEXHUIECKOTO
YCTpOMCTBA
19 [3aKkIIO4YUTEILHOE 3aHIATHE 2 - 2 [HAtoru 3a rox
HTtoro 144 | 43 101
BapuaTuBHas yacTh — pOEKTHas paboTta
1 Dran 1. [TocranoBka mpoOIeMbI 10 4 6 [[Ipesentanms u 3ammra
2 Dran 2. KonnenryaibHbIi 10 4 6 [MTOTOBOTO IPOCKTA
3 [Oran 3. [InanupoBaHue 12 6 6
4 [Dram 4. AHAIIMTAYECKAsl YacTh 12 6 6
5 [Dran 5. Texauyeckas 14 6 8
U TEXHOJIOTHYECKas MpopadoTKa
6  [Dram 6. TecTupoBaHue 14 6 8
1 3aI11Ta IIPOEKTOB
HToro 72 36 36

Conepskanue nporpamMmel.

OcHoBHAA YaCThH

Tema

1. BBoaHoe 3aHsiTHE

[Ipeamer u comepkanue kypca. OOCyxaeHHe TeMaTHKH 3aHATHH W mpaBui Th mpu pabote ¢

SJICKTPOUHCTPYMCHTAMU H HpI/IGOpaMI/I, MUTAOIUMHUCA OT CCTH NCPEMCHHOI'O TOKA. 3HaucHHUE

PaAMOIEKTPOHUKH /111 COBPEMEHHOTO O0LIECTBA.

VY4eOHble TOCOOUS U TUTEpaTypa, peKOMEHJOBAaHHbIE /ISl OCBOCHHUS Kypca U CaMOCTOATEIbHOTO

N3YyUYCHU.

Tema

2. DeMeHThI JIeKTPOTEeXHUKH

Teopus: DNEKTpUYECKUN TOK U €ro cBoicTBa. ['abBaHUUECKUI NIEMEHT U O6aTapes 3JIEMEHTOB —

HCTO4

HHUKHU ITIOCTOSAHHOI'O TOKA.

OCHOBHBIE OJICKTPUYCCKUC BCIIMYUHBI (HaprI)KeHI/Ie, CHJia TOKa, COHpOTI/IBHCHI/Ie). BOJ'IBTMeTp,

aMIIEPMETP, OMMETP.

3akoH OMa U ero nNpakTU4ecKoe NPUMEHEHNE AJIsl yYacTKa IIeTH.

[TonsiTve 0 MepeMEHHOM TOKE U €r0 OCHOBHBIX IMapaMeTpax: Mepuol, 4acToTa, aMILUIUTY/a.

ABoMeTp — NepBbIi U3MEpHUTEIbHBIHN MprOop. Ha3zHaueHue 1 UCTOb30BaHKUE €T0 B AIIEKTPOHHKE.

IIpakmuueckasa__paboma: O3HakOMIIEHHUE C  yCTPOHCTBOM

TrajJbBaHUYCCKUX  JJICMCHTOB.




W3mepenune Toka B Lienu, MajeHUs] HANpPsDKEHUS HAa ydacTKax LENH, pacueT CONPOTHBIICHUS
ydacTka nenu. JlemoHtax paauoanmnaparypsl. [laiika coetnHEHHN.

Tema 3. 31eMeHTHI PAANOTEXHUKH

Teopusi: YCTpOWCTBO, DSJEKTPUUECKHE CBOWCTBA, YCIOBHbIE Tpaduyeckue OOO3HAYCHUS H
Ha3HauY€HUE PE3UCTOPOB.

YCTpoiCTBO, AIIEKTPUUECKUE CBOMCTBA, YCIOBHBIE rpaduyeckue O0O3HAYCHHS M HAa3HAUCHUE
KOHJIEHCaTopa.

YCTpoiicTBO, DMEKTpPUUECKHE CBOICTBa, yCIOBHBbIE Tpaduyeckue 00O3HAYEHUS M Ha3HAuYCHUE
KaTyIIKH UHAYKTUBHOCTH.

3HaKOMCTBO C TpaHC(HOPMATOPOM, IEKTPOMArHUTHBIM pene. KHomku, nepexitodarenu. Tumsl,
Ha3HAYEHUE, XapaKTEPUCTUKH U IPUMEHEHHUE.

Ipakmuueckas paboma: VI3MepeHHe CONPOTHUBIEHUS PE3UCTOPOB C IOMOILBIO aBTOMETpa

(ommeTpa). JleMoHTax panuoanmaparypbl. OTpaboTKa IPUEMOB MANKH.
Pacuer cymMmapHBIX CONPOTHBICHMM ¢ €MKOCTEM MOCIEIOBATEIbHO U MHapaJlieiabHO
COEIMHSEMBIX PE3UCTOPOB, KOHJEHCATOPOB.
Brinmonnenue rpaguueckux n300paxeHui paIuoTeXHUIECKUX AIIEMEHTOB.

Tema 4.AHTeHHA M 3a3eMJIEHUE

Teopus: DnexTpoMarHuTHOE Tosie. JMHA BOJHBI M €€ 3aBUCHUMOCTh OT YacTOThI KoJeOaHWi
MEPEMEHHOTO JIEKTPOMArHUTHOTO ToJisi. Ha3HaueHne aHTEeHHBI U 3a3€MJICHHUS.

IIpakmuueckasn paboma: Pukcanus KoneOaHU BOJIH HA paTUOTIPUEMHHUK

Tema 5.1101ynpoBOAHMKOBBIE TPUOOPBI

Teopusa: IlonynpOBOIHUKOBBIE MaTepHalbl W UX CBOMCTBAa. VX mpumMeHeHue B
paaurosnekTpoHrke. COBpEMEHHbIE HANpPAaBICHUS PaTUOIEKTPOHUKU. DJIEKTPONPOBOJUMOCTD
«p» u «n» THNoB. IIoHATHE 0 «p- N» mepexone.

Jluon — oqHOCTOPOHHUI MPOBOJHUK TOKAa. MapKUpOBKa, OCHOBHBIE IIapaMETpbl U IPUMEHEHHE
NOJyTIPOBOAHMKOBBIX AMO/IOB B pauoaniaparype.

Crabuinzarop, Ha3HaYeHHUE, TPUHLIUI PaOOTHI.

CBeToanoapl, Ha3HAUYCHHE, IPUHIIMI PAOOTHI.

Tpansucrop, ero HazHaueHue. CxemMaTuyeckoe yCTPOHWCTBO M MPUHLUI pabOThl TPAH3UCTOPOB
CTPYKTYP «p- - p» U «N- p- N» TUIIOB.

Knaccudukarus, mpuHIMT NEHCTBUS U MapKUPOBKA  TPAH3HCTOPOB IIMPOKOTO MPHMEHEHHS.
[ToneBoli TpaH3UCTOP: CXEMATHUECKOE YCTPOMCTBO, TMPUHIUI JACUCTBHUS, OOO3HAYEHHE Ha
cxemax.

CTabuauTpOHBI, BapUKaIbl, THPHUCTOPHI.

IIpakmuueckas_paboma: 3HAKOMCTBO C Pa3IMYHBIMH KOHCTPYKIUSIMU JHOIOB, TPAH3UCTOPOB.
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Wsmepenune mpssMoro W 0oOpaTHOrO  CONMPOTHBIEHUS auona ommerpoMm. IIpoBepka
paboTOCTIOCOOHOCTH TPaH3UCTOPOB C IMOMOIIbIO aBTOMETpa. M3roToBieHHE TPaH3UCTOPHOTO
poOHUKA.

Tema 6. UnTerpajibHble MUKPOCXEMbI

Teopusa: TlonsTre 00 MHTErPAIbHBIX CXeMaX U UX IPUMEHEHHE.

[IpumeHeHne WHTErpajgbHBIX CXE€M B COBPEMEHHOM pPaJMO3JIEKTPOHUKE. 3HAKOMCTBO C
aHAJIOTOBBIMM U LIU(PPOBBIMU MUKPOCXEMaMH LIMPOKOTO IPUMEHEHHUS.

IIpakmuyeckas paboma: NEMOHTaX y4eOHbIX IulaT. UTeHue M M300pakeHHE MUKPOCXEM Ha

NPUHLMIINAIBHBIX CXEMAX.
Tema 7. KoHTPOJIBLHO-U3MEpPHTEIbHBIE IPUOOPHI

Teopusa: Knaccudukarus w3MepuTenbHBIX NpuOopoB. CTpykTypa MynbsTuMeTpa. M3mepeHue
CHJIBI TOKa, HANpsOKEHMs, CONpOTHBIEHUs. [lorpemHocTs M KJIAcC TOYHOCTU IMPHOOPOB.
IIpucraBka-BOJIBTMETP IIEPEMEHHOIO TOKA. IIprcTaBKa-BOIBTMETD

MOCTOSTHHOTO TOKA.

IIpakxmuueckas paboma: N3MepeHHEe MapaMeTPOB MPU TOMOIIN U3MEPUTETHHBIX PUOOPOB.

Tema 8. llpuHIUNIHAJIBHBIE JIEKTPHUYECKHE CXeMbI

Teopus: CTpyKTypHOU cxeMbl. [IpuHIUMIIUATIBHBIE ANEKTPUUECKUE CXEMBI. DIEKTPOMOHTAXKHbIE
YCPTCIKH. YcnoBHBIE 0003HAYEHUS Ha MPUHOUITHAJIBHBIX CXEMax. CTaHI[apTHI)IG IIO3UIITMOHHBIC
0003Ha4YeHHUs 2JIEMEHTOB. | paduueckne CHMBOIIBI OOIIETO IPUMEHEHUSI.

Ipaxmuueckas 1%1601’1’161.' COCTaBJICHUC W UYTCHUC NPHUHOUIIMAJIBHBIX CXCM. CocraBneHue

neyaTHoM 1iatel. [IporpaMMel 7151 cOCTaBIeHUS MEYATHBIX TUIAT Ha KOMIIbIOTEpE.
Tema 9. IlpakTMKyM Y4YacTHMKA COpPeBHOBaHMH mo0 kommeTreHTHOCTH JuniorSKkills
«IJIEKTPOHUKA»

Ipaxmuueckas pa6oma.'

PaGora ¢ wucrounukamu TexHudeckod wuHPopmanmu. IlogroroBka pabodero Mecra.
BrruepunBanue npuHIMIHAIBHBIX cxeM. KoMIoHOBKa M MOHTax Jeraineil Ha ruate. OTpaboTka
TEXHUKHA MOHTaka. MeTobl IPOBEPKHU U TUArHOCTUKA. YCTPAHEHUE HEUCIIPABHOCTEM.

Tema 10. DneKTpOHHAS BHIYMCJIUTEIbHON I1aTGopMa APAyHHO

Teopusi:  MUKpOSNEKTPOHUKA, OCHOBHbIE  TOHATHUA, cdepbl  npumenenus. Cpena
MPOrpaMMHUPOBAaHUs MHKPOKOHTpoJuiepoB. [IporpammHoe obecrnieueHue. ABTOMATHYECKUN
(mporpaMMHBIiT) cOpoc.

IIpakmuueckas paboma: 3HAKOMCTBO ¢ TutatGopmoii. 3arpy3ka OUOIMOTEKH.

Tema 11. OcHOBHBIC NPUHIHUIIBI IPOIPAMMHMPOBAHUA MUKPOKOHTPOJLJICPOB.
OcHOBHbIE TIOHATHUS W KOHCTPYKLMH S3blKa IporpammupoBaHusi. CTpyKTypa HpOrpamMsbl.

[Iepemennsle. Teopus: Jlornyeckue KOHCTpYKIMU. OYHKIUSA U €€ apTyMEHTHI.
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IIpakmuueckas paboma: co3anue COOCTBEHHBIX (PyHKIUH U UX HCHOIb30BAHUE.

Tema 12. IlonsaiTHE MaccuBa
Teopusa: MaccuBbl cumBOJIOB. [Ibe3oaddext. Vmpasnenue 3BykoM. lcmonmb3oBaHue
MOTEHI[UOMETpA.

IIpaxkmuueckas paboma: Co3naHue COOCTBEHHON KOHCTPYKIUU U €€ YIIPABICHUSL.

Tema 13. AnajioroBbie M HH(PPOBbIE BXObI U BHIXOAbI, IPUHIMIIBI UX UCTIOJIbL30BAHUS
Teopus: AunanoroBwiidi U mudpoBoi curHaibl. [upoTHO-UMITYIIBCHAST MOAYNIALMS. YIIpaBiICHUE
SAPKOCTBIO CBETOINO/IA. TPEeXI[BETHBIN CBETOAMO/

Ipaxmuueckas pa60ma.‘ CO3JaHUC CXCMBbI YIIPaBJIICHUA CBETOANOA0M

Tema 14. Ilorenuuometpbl. PoTOpe3ncTOPHI

Teopusa: TlpeoOpazoBanue curHama. Jlenurens Hanpspkenws. [lorenmmomerp. Mcmonb3oBaHue
MOTEHIIMOMETpA ISl PEryIMpPOBaHUSA BPEMEHU MUraHus cBeToauona. [lepeMeHHble pe3ucTOphl.
doTope3ucrop.

Hpakmuqecmﬂ pa60ma: MOI[CJ'H) CUCTCMBbI YIPABJICHUA ABTOMATUYCCKHUM BKIIIOUCHHUCM /

BBIKJIFOYEHUEM OCBEILECHUS

Tema 15. UHauKaTopsbl

Teopua: CetonnojHble MHAUKATOpPhl. CeMHCETMEHTHBIH MHIUKaTop. BriBon mHpopmanmu Ha
uHauKarope. Yetbipexpa3psaaasiii mudpoBoil HHAUKATOP.

Ipakmuueckas paboma: COopka MOJENH «NEKTPOHHBIE YAChD)

Tema 16. Ucniosib30BaHMe MUKPOCXeM
Teopus: OCHOBHBIE TPUHLUIIBI MOCTPOCHUS MHUKpOcXeM. Mcrnonb3oBaHME MHKPOCXEMBI IS

CO3[IaHMS CUETUYHMKA. BBIBOJ CIIydailHBIX YHCEIL.

IIpakmuueckas paboma: YnpapieHHE CBETOIMOJHON MaTpULieH

Tema 17. KuaKOKPUCTANINYECKHE IKPAHBI

Teopus: Xuakxokpuctamnuueckuit skpan (KK — oskpan). Xapakrepuctuku. I[loakmroueHue
CHUMBOJIBHOTO JTUCIIIIES] K MUKPOKOHTposuiepy. OCHOBHbIE KOMaH[bI [T BBIBOJA MH(OpMAIK Ha
JKpaH.

IIpakmuueckasn paboma: CoOopka monenu «berymmas cTpokay.

Tema 18. Texunueckoe NPOEeKTHPOBAHHE

Teopus: CocraBieHHEe WHAMBUAYaJbHOTO 00pa3oBaTelnbHOro MapmpyTa. Pabora 1o
IPOEKTUPOBAHUIO, MOJEIUPOBAHUIO, KOHCTPYHUPOBAHHUIO COOCTBEHHOIO pPaJIUOTEXHUYECKOTO
ycTpoiicTBa. VICTOUHUKN TeXHHUUYECKOW MHPOPMALUK 110 KOHCTPYHPOBAHHUIO PAAMOTEXHUUYECKUX
ycTpoiicTB. PaboTa ¢ HCTOYHHKAaMU TeXHHUYECKON MH(POPMALIUU: IEKTPOHHBIME (MHTepHET, CD-

JIUCKHU) U MeYaTHbIMU M3AaHusiMU. KOHCTpynpoBaHuE U MOHTaX paJiMOTEXHUYECKUX YCTPOUCTB.
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Bb16op cxeMbl pagMOTEXHMYECKOTO YCTPOMCTBAa JUIsl KOHCTpyHMpoBaHHs. I[IpuHIMI paboThI
PaaOTEXHUYECKOTO YCTPOMCTBA 10 NPUHIUIMAIBHOM cxeme. Bo3MOXHBIE YNpOIIEeHMS,
WU3MEHEHUS U IOTIOJTHECHMS.

HDaKmulteC'Kaﬂ pa60ma:

Breibop cxemMbl paIMOTEXHHYECKOTO YCTPOWCTBA JUISI KOHCTPYHMpOBaHMA. Bo3MOXHBbIE
YIPOIIEHHS, U3MEHEHHUS U JONOTHEeHUs. Beibop criocoba monTtaxa. [Togbop u npeasaputensHas
npoBepka Aetaneid. HM3roroeimeHwe camolenbHbIX Jetane. KommoHoBka geraned U
MaKeTUPOBAaHME MOHTA)KHOM Miarbl. PasMeTka MOHTa)XHOW TUIaThl M MOHTQX pPaguoJeTalICH.
KonctpyupoBanue v MOHTaX  paJHMOTEXHUYECKUX  ycTpoilcTB.  Hcmbitanue u
HaJaxuBaHue cxembl. O0IIas KOMIIOHOBKA M BHEIIHUN BUJ KOHCTpyKuMHU. IIpoekrupoBanue u
M3roToBJIeHUE Kopmyca (dytaspa). BHyTpennuit Mmontaxxk. OkoHuaTenpbHasi COOpKa M UCIIBITAHUE
paauoTeXHUYECKOro ycrpoiictBa. CocTaBlieHHUE TEXHUYECKOW JTOKyMEHTAllud Ha 3aKOHYCHHBIC
paboThI.

Tema 19. 3aknounTe/ibHOE 3aHATHE

[TonBenenre UTOTOB pabOTHI MO 0O0pa30BaTEIBLHON MporpamMme. AHaIN3 Pe3yabTaTOB y4acTHs B

COpEeBHOBaHMX MO KomneTreHTHOCTH JuniorSkills «OnexkTponukay.

Bapl/IaTl/lBHaSI qacTb

Oman 1. Ilocmanoséka npoodaemol

Teopus.: OCHOBBI IPOEKTHOW AEATEIBHOCTH, MOTHBALIMS HA KOMaH/IHYIO paboTy.

Ilpaxmuxa: TlorpyxeHue B MPOOJIEMHYIO 00iacTh B (hopMaau3aiusi KOHKPETHOW TPOOIIEeMbI
WJIM aKTyaJIbHOM 3a/1a4uH.

Oman 2. Konyenmyanvnulii

Teopus: OcuoBsl TexHosnorun SMART.

Ilpaxkmuka: llenenonaranue, GopMUPOBAHNE KOHIICTIIIMH PEUICHUSI.

Iman 3. Ilhanuposanue

Teopus.: OcHoBbI po00THI 10 TexHoJ0oruM SCRUM.

Ipaxmuxa: Co3znaHue cUCTEMBI KOHTPOJIS (BHYTPEHHETO U BHEIIHET0) Ha/l IPOEKTOM.

Oman 4. Ananumuyecxkasa uacmeo

Ilpakmuka: AHamW3 CyHIECTBYIONIUX PEIICHHH B paccMaTpHBaeMO# MpoOJIeMHON 001acTH,
dbopMupOBaHUE OTPAaHUYEHUN MPOCKTA.

Oman 5. Texnuueckasa u mexnonozuueckas npopadomka

Ilpakmuxa: DCKU3HBIA TNPOEKT, TEXHUYECKUH IMPOEKT, pabouyMil NMPOEKT, TEXHOJOTHYecKas
MOATOTOBKA, W3TOTOBJIEHUE, COOpKa, OTIaAKa, OJKCIEepTHU3a, OIEeHKa JA()PEKTUBHOCTH,

ONTUMU3AIHS O0BEKTOB U MTPOIIECCOB.
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Oman 6. Tecmuposanue u 3auyuma npoeKmos
Hpakmuka: TeCTI/IpOBaHI/Ie B pCAJIbHLIX YCJIOBHAX, IOCTUPOBKA, BHCIIHAA HC3aBUCHUMaAs OLICHKA,

3ammTa MPOEKTa, OTpe/IeIIeHUE NEPCIICKTHB NPOEKTa, pedekcust
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