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1. KOMIIVIEKC OCHOBHbBIX XAPAKTEPUCTHUK ITPOI'PAMMbI

1.1. TlosicHUTeJIbHAAl 3alIMCKA

JononHuTenbHas obmieoOpa3zoBaTeibHasi oOIIepa3BUBaroOIias MporpaMma
«PoboroTexnuka Ha Arduinoy» co3maHa ¢ y4€TOM COITMAIBHOTO 3aKa3a O0IIeCTBa U
HOBBIX ~ DefepanbHBIX  TOCYNApPCTBEHHBIX  00pa30BaTENbHBIX  CTaHIAPTOB
oOmeoOpazoBarenbHbIX KON Poccum u  TpeboBaHmii K OGOPMIICHHIO
0o0pa30BaTeNbHBIX MPOrPaMM  JIOTIOJHUTENBRHOTO  OOpa3oBaHHs  JAETed B
YUPEXKJICHUSIX TOTOTHUTEILHOTO 00pa30BaHusl.

[Mporpamma «PobotoTexHuka Ha Arduino» paspaboTana B COOTBETCTBUU CO
CJICAYIOIIMMU HOPMATUBHO-TIPABOBLIMU JOKYMEHTAMM:
[} ®enepanbHbiil 3ak0oH OT 29 nexadbps 2012 roga Ne 273-d3 «O6 ob6pazoBaHuu B
Poccuiickoit @eneparum» (cT. 2, cT. 15, c1.16, c1.17, ¢1.75, cT1. 79);
[} KoHuenuus pa3BuTUs JOMOJHUTENBHOTO 00pa3oBanus aeteil 1o 2030 rona;
) Ipuka3z Munnpocsenienus P® ot 09.11.2018 romga Ne 196 «O06 yTBepxkaeHUH
[Topsinka opraHuzaluu M OCYIIECTBIEHUS OOpa30BaTEIbHON NEATETLHOCTH IO
JOTIOJTHUTEIBHBIM 00111€00pa30BaTEIBHBIM ITPOTpaMMaM»;
] Tlpuka3z ot 30 centsaops 2020 r. N 533 «O BHeceHWM W3MEHEHUH B MOPSIOK
OpraHu3allid M  OCYIIECTBJIECHHS  OOpa30BaTEIbHOM  JAESATENIBHOCTH IO
JOTIOJTHUTENBHBIM ~ 00II€00pa30BaTeIbHBIM  IPOrpaMmaM,  YTBEPKICHHBIN
npuka3oM MuHucTepcTBa mnpocsenieHus Poccuiickoit @enepauuu ot 9 HOAOPs
2018 . Ne 196y;
[1  Meroauueckre peKOMEeHJAlMM MO0 MPOEKTUPOBAHUIO JOMOJHUTENbHBIX
oOmiepasBuBatomux mporpamm Ne 09-3242 ot 18.11.2015 roaa;
1 CIT  2.4.3648-20 CaHuTapHO-dMIUJIEMUOJIOTHYECKHE  TpeOOBaHUS K
OpraHu3alysM BOCIHUTAHUS U OOYYEHUS, OTIbIXa W O3JO0POBJICHUS JETEH W
MOJIOZIEKH;

HopMaTuBHBIE JTOKYMEHTBI, PETYJIUPYIOUIME UCIIOIb30BAHUE CETEBOMU
dbopMbI:
[ Tlucemo Munobpuayku Poccum ot 28.08.2015 roma Ne AK — 2563/05 «O
METOJAMYECKMX PpPEKOMEHJAlMsIX» BMecTe ¢ (BMecTte ¢ MeroaudyecKuMu
pPEeKOMEHJaMAMM [0  OpraHu3alnuMyd  o0pa30BaTENbHOM  JIEATENbHOCTH  C
MCITIOJIb30BAaHUEM CETEBBIX (POPM peanu3aiii 00pa3zoBaTEIbHBIX TPOrPAMM);
(1 Ilpuka3 MuHucTepcTBa HaykKd U BbIcHIero obOpa3oBaHusi Poccuiickoit
Qenepaunn 1 MunucrepcrBa npocsemieHus Poccuiickon  Depepamuu ot
05.08.2020 r. N 882/391 "OO6 opraHu3zaiiu ¥ OCYIIECTBICHUU 0Opa3oBaTEIHLHOM
NeSATEILHOCTH MPHU CETEBOM (hopMe peanu3aluu 00pa3oBaTebHBIX POTPaMM»;
HopMmatuBHBIE TOKYMEHTBI, PETYJIHPYIOIINE HUCIOIb30BAHUE AICKTPOHHOTO

OOyYEHHS ¥ TUCTAHIIMOHHBIX TEXHOJIOTHH:
] Ilpukaz MunuctepctBa oopazoBanus u Hayku P® ot 23.08.2017 roga Ne 816
«[lopsimox TpUMEHEHHs OpraHU3alUsAMH, OCYIIECTBISIIOIIMX OO0pPa30BaTEIbHYIO
JESTENIbHOCTh  AJIGKTPOHHOTO OOy4YeHHs, AUCTAHLMOHHBIX 00pa30BaTeNIbHBIX
TEXHOJIOTHA MPHU peaTn3aiiii 00pa30BaTEIHHBIX TPOTPAMMY)



] «Meroguueckne pexomenpanuu ot 20 mapra 2020 r. mo peanuzanuu
o0pa3oBaTeIbHBIX MPOrpaMM HayaJabHOTO OOIIEro, OCHOBHOTO OOUIETO, CPEIHETO
oO1ero o0Opa3oBaHusl, o0pa3oBaTeNbHbIX porpaMm CPEIHETO
npodecCHOHaNBbHOTO 00pa30BaHMsI M JIOMOJHUTEIBHBIX 00111€00pa30BaTENbHBIX
nporpaMM € TMPUMEHEHHEM DJJIEKTPOHHOTO OOy4YeHHUS U JUCTAHIIMOHHBIX
00pa30BaTeIbHBIX TEXHOJIOTUIY;

AJlaniTHpOBaHHBIE TPOTPAMMBI:
[1 Mertonuueckue  peKOMEHAAlMuW [0  peaju3alud  aJalTUPOBAHHBIX
JIOTIONIHUTENBHBIX ~ 00IIe00pa3oBaTeNbHBIX  MPOTPaMM,  CIOCOOCTBYIOIIMX
COLIMAJIBHO-TICUXOJIOTUYECKON peabunuTaIn, npodeccruoHaIbHOMY
CaMOOIIPEAEIICHUIO JETEN ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMH 3/10POBbSI, BKIIFOUAS
JeTe MHBAJIUAOB, C y4E€TOM HMX 00Opa3oBaTelbHBIX MOTPEOHOCTEH (MHUCHMO OT
29.03.2016 Ne BK-641/09
(] Yera MBOY COILL Ne3 MO «bapsliickuii pailony»
(1 TlonmoxxeHnue 00 opraHuzanuu 0OOpa30BaTEIBLHOM  JIEATEIBHOCTH  TIO
JOTIOJTHUTENBHBIM OOIIEPa3BUBAIOIIUM 00pa3oBaTesbHBIM MporpaMmmamM B MBOY
COMI Ne3 MO «bapsricknii paiion» ot 01.09.2021 Ne 239
[l IlomoxxeHne o pa3paboTKe, CTPYKType M TOPSJAKE  YTBEPKIACHUS
JOTIONTHUTENBHON ob1epa3BuBatonieid nporpammsl B MBOY  COII Ne3 MO
«bappricknii parion» ot 01.09.2021 Ne 239
[] TTonoxeHue o peanu3aly JOMOJIHUTEIbHBIX 00111€00pa30BaTENbHbIX IPOrPAMM
C MPUMEHEHUEM DJJIEKTPOHHOTO OOYYEHHUs M JUCTAHLIMOHHBIX 00pa30BaTEIbHBIX
texHonorud B MbOY COIII Ne3 MO «bappimckuit paiion» ot 01.09.2021 Ne 239
[} TTonmoxkeHue o MOPSAAKE NPOBEACHUS BXOJHOTO, TEKYIIEr0 KOHTPOJISl, UTOIOBOTO
KOHTPOJII OCBOECHHMS OOYyYalOIIMMHCS JIOMOJHHUTENbHBIX O00Iepa3BUBAIOIINX
porpamMm, MPOMEKYTOYHOM M WUTOrOBOM aTTECTAMU OOYYaIOIIMXCA O MOPSIKE
IIPOBEJICHHSI BXOAHOIO, TEKYLIErO0 KOHTPOJS, HWTOrOBOIO KOHTPOJIS OCBOCHMSI
00y4aroIUMUCs JOTIOJTHUTEIBHBIX oO11epa3BUBaIOLINX Iporpamm,
MPOMEKYTOUYHOM U UTOTrOBOM aTTectanuu odydaromuxcs B MbOY COII Ne3 MO
«bappiickuii paiion» ot 01.09.2021 Ne 239

JlononHuTeNnbHas oOpa3oBaTesibHasl MporpaMma IOMOTaeT pPACKpPbITh He
TOJIBKO TBOPUYECKUN U TEXHUYECKUM MOTEHIIMAN 00Yy4YaroIerocs, OnpeaesiuTh ero
pe3epBHBIE BO3MOXHOCTH, OCO3HATH CBOIO JINYHOCTh B OKPYXKAIOIIEM MHpE, HO H
JaeT BO3MOXKHOCTH C(HOPMHUPOBATH CTPEMJICHHE CTaTh NPHUCIIOCOOICHHBIM K
COBPEMEHHOW KM3HU YEJIIOBEKOM, CITIOCOOHBIM CaMOCTOSITENILHO TMOJIy4aTh HOBBIC
3HaHUS U TIPUMEHSTH UX Ha TIPAKTHKE.

AKTyaJbHOCTH mporpammbl. OgHON U3 KIOUYeBBIX Mpobiem B Poccum
SBIISIETCS €€ HEeAOCTAaTOYHAsl 00ECTICUeHHOCTh HH)KEHEPHBIMHU KaJpaMH B YCIOBHSIX
CYUIECTBYIOILIETO  JeMOrpaUueckoro craga, a TakkKe HHU3KOro craryca
WH)XEHEpHOro 00pa3oBaHusi MpH BbIOOpe Oyaymied mpodeccur BbITYCKHUKaMH
mkon. Celwac B cpegHed mKoJde HEOOXOMMMO AaKTUBHO  HAaYWHATh
HOMYJISIPU3UpOBaTh Tpodeccuto uHxeHepa. JleTsMm eobxonumbl 00pasubl Jis
noJipaskaHusl B 00JaCTH MHKEHEPHOH JAesITeNbHOCTU. DTa paboTa HampaBlieHA Ha
pacnpocTpaHeHHEe U BHEAPEHHE MPAKTHUKUW MO MPO(OpHEHTAUU TalaHTIMBON
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MOJIOACKH HA MHXKEHEPHO-KOHCTPYKTOPCKHUE CIEIUATIBHOCTH. 3aHATUSL B KPYXKKE
MUKPOAJIEKTPOHUKH TO3BOJIAT y4YalIUMCsl aJanTHPOBAaThCI K paboTe MHKEHEPA.
3aHUMasCh B KPYXKe, J€TH HAUMHAIOT YyBCTBOBATh TBOPUYECKHUM MYyTh OT «UJEH»
0 €¢ « TMPaKTHYECKOW peanu3anuu», T.e. MOTYT Ha MpaKTUKE MPONTH BECh
MIPOU3BOICTBEHHBIN UK. MUKpO3JIeKTpOHUKA siBIIsIeTCA A (PEKTUBHBIM METOJIOM
JUISL W3YYEHUS BaXKHBIX OOJACTEd HayKHW, TEXHOJIOTMH, KOHCTPYHUPOBAHUS U
MaTeMaTHKd. Arduino — 3TO 3JEKTPOHHBIA KOHCTPYKTOp, IMOJIb3YIOLIUICS
OTPOMHOM  MOMYJSPHOCTBIO  OJarojapsi MNPOCTOTE MPOTPAMMUPOBAHUS |
BO3MOXKHOCTBIO CO3/1aBaTh yCTPOMCTBA, BBHITIOJIHSAIONINE Pa3HOoO0pa3Hble QyHKIINH.
[IporpammupoBanue Tpou3BOAUTCS Ha s3bike CH++ WM MpPU TTOMOINU  SI3bIKA
BU3yallbHOTO mporpammupoBanus Scratch for Arduino. K mmare Arduino moxHO
MOJIKJIIOYaTh Pa3IMYHyl0 Tepuepuro — MOTOPBI, CEPBONPUBOMABI, AATUYUKU
(OCBEIICHHOCTH, TeMIIepaTyphl, YCKOPEHUs, AABJICHUA, YIbTPa3BYKOBbIE U T.II.),
Moaynau s ympaBiueHuss uepe3 Wurepner wumm  Bluetooth u T1.1. Ha
MUKPOKOHTPOJUUIEp MOKHO 3alucaTh Pa3IMYHbIE aJTOPUTMBI B3aUMOJICUCTBUS
Bcex ATux ycrpoictB. [lmarpopma Arduino mo3BosisieT HE MHPOCTO COOUpPAThH
BCEBO3MOJKHBIE DJIGKTPOHHBIE YCTpPOMCTBA M HX MPOrpaMMHUpPOBaTh, HO U
MPOBOJIUTH HKCIIEPUMEHTAILHBIE M MCCIIEOBATEIbCKUE JTab0paTOpHbIE PadOTHI,
CTUMYJIMPYIOIIME T[M03HABATEIbHYIO AaKTUBHOCTh YYalllMXci. OJTO BaKHEHIIee
ycioBue 3¢ @dexkTuBHOCTH oOpa3zoBaTebHOrO mpoliecca. HammcaB mnporpammy,
yJamjecss cpa3dy BHUIAT pe3yJbTaThl CBOEW JAEATENbHOCTH. HenonsTHas
MOCIIEZIOBATEIHHOCTh AHTJIMHCKUX CJIOB TMPEBPAIACTCS B aJTOPUTM YIPaBICHUS
peanbHbIM  YCTPOMCTBOM, TpHueM, coOpaHHOro cBouMu pykamu. C
MUKPOKOHTpoJuiepoM Arduino MOXHO JIeTKO U3Y4YUTh M MPOTECTHPOBATH
pa3inyYHBIC ANTOPUTMBI TIOBEIeHUs. B kadecTBe OCHOBBI yueOHOTO 000pYAOBaHUS
MO>KHO MCIOJIb30BaTh OTKPBITYIO IUIaTGopMy ApAyuHO (WK JIOOYI0 APYryro
mwiaThopMy aHAJIOTUYHOTO YPOBHS) W Cpely s €ero MporpaMMHUPOBaHUS.
[Inatdpopma ApAyWHO JIErKO COBMEIIAETCS C PaA3IUYHBIMU DJIEKTPOHHBIMU
KOMIIOHEHTaMH, T[IO3BOJIIET  CO3/1aBaTh  pa3jM4HbICE aBTOMATHUYECKHUE U
pOOOTU3UPOBAHHBIE YCTPOUCTBA. BaXHBIM B M3YUEHHH Kypca SIBJISETCS CO3JaHUE
MIPOEKTOB, TPYMNIOBBIX WM WHAUBUAYyaIbHBIX. HampaBlieHHOCTh TaKUX MPOEKTOB
JIOJDKHA PpEIIaTh €XEIHEBHbIE MOTPEOHOCTH YeJIOBeKa M HMMETh BO3MOXXHOCTH
MPAKTUYECKOTO MPUMEHEHUS.

3akianeiBaTh HaudajdbHbIC 3HAHWS W HABBIKM B O0JAcTH aBTOMAaTH3allWH,
pOOOTOTEXHUKH, MEXaTPOHWKH, a TJIABHOE, TNPHUBJICKATh TAJAHTIMBBIX JCTCH,
(GbopMHpOBaTh Y HUX OCHOBBI TEXHUYECKOTO MBIIUICHUS, 3HAKOMUTD C IMPUEMaMH
TEXHMYECKOTO TBOPUECTBA — AaKTyalbHbIC HAMpaBICHUS OTOIHUTEIHHON
o011eo0pa3oBaTesibHOM  oOlepa3BuBaroleil  nporpammbel  «PoboToTexHUKa C
Arduinoy.

e 1 321a4n NPOrpamMMBbl
Heas mnporpamMmbl: pa3BUTUE TBOPYECKOTO U KOHCTPYKTOPCKOTO
MBIIIJICHHS, BOBJIECYEHHUE IETEN B TEXHUUYECKUE KPYXKKH, MOBBIIIEHUE MOTUBALUU K
W3YYCHUIO  TIPEIMETOB  €CTECTBEHHOMAaTeMaTHYecKoro  mukia  ((dusuka,
nHpOpMaTHKa, MAaTeMaTHKa, TEXHOJOTHUS), 3HAKOMCTBO C  OCHOBHBIMHU
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IIPpUHOUIIAMHU MCXaHHUKH, C OCHOBAMH IIPOTpaMMHUPOBAHHA HAa BU3YAJIbHOM A3BIKC]
IOHMMAHHNEC BaXHOCTHU MCKIIPCAMCTHBIX CBSI3CH. CDOpMI/IPOBaHI/IG OEJIOCTHOI'O
MUPOIIOHUMAaHUA 1 COBPCMCHHOT'O HAYYHOT'O MUPOBO33PCHU .

3amayu nporpamMmmbl

Ooyuaromue:
v\ J1aTh IEPBOHAYAIBHbIE 3HAHHUS O KOHCTPYKIMH POOOTOTEXHUIECKUX
YCTPOWCTB;
v\ Hay4uTh IPOrPaAMMHPOBAHHIO POOOTOTEXHHUYECKUX YCTPOMCTB;
v’ chopMupoBaTh OOIICHAYYHBIC U TEXHOJIOTHYECKUE HABBIKU
KOHCTPYHPOBAHUS U TPOCKTUPOBAHHSI;
v' BBIPa0OTAaTh HABLIKK IPUMEHEHUS CPEACTB HHPOPMAIIMOHHBIX TEXHOIOTHIA
B ITOBCEHEBHOM KM3HU, TIPH BBHITTOTHCHUH HHANBUAYATBHBIX U KOJUICKTUBHBIX
MIPOEKTOB;
v\ 03HaKOMHTH C ITpaBUJIaMU O€30MacHOl paboThl ¢ HHCTPYMEHTAMH.
BocnurbiBawmue:
v' (opMHpPOBaTh TBOPUECKOE OTHOIIEHHE K BBIMOIHIAEMOM padore;
v\ BOCIIUTHIBAaTH YMEHHE paboTaTh B KOJUIEKTHBE, YQ(PEKTUBHO PaCIPEIEIATh
00513aHHOCTH;
v\ INOBBIIIEHHE MOTUBAIMU YYAlIUXCS K H300pETaTeNbCTBY M CO3IaHHUIO
COOCTBEHHBIX POOOTU3UPOBAHHBIX CUCTEM;
v’ (popMupOBaHKE Y YUAIIMXCS CTPEMICHHS K IIOJIyUYCHHIO KAY€CTBEHHOTO
3aKOHYEHHOI'O PE3yJIbTaTa
v' (popMupOBaHHE HABLIKOB IIPOEKTHOI'O MBIIICHHSI.
Pa3zBuBarwmmue:
v\ pasBUBaTh TBOPYECKYIO HHHUI[UATHBY U CAMOCTOSATEIHLHOCTD;
v\ pa3BHBaTh ICUXO(PHU3UOJOTHYECKHE KAUECTBA YUCHUKOB: [IaMsTh, BHUMAHHE,
CIIOCOOHOCTH JIOTUYECKH MBICTUTh, aHAIM3UPOBATh, KOHIIEHTPUPOBATH BHUMAHUE
HAa TJIABHOM;
v\ pa3BHMBaTh YMEHHUS M3JIaraTh MBICJIH B YETKOM JIOTHYECKOM
MOCJIEIOBATEILHOCTH, OTCTAMBATh CBOIO TOUKY 3PEHHUSI, aHATTU3UPOBATH CUTYAITHIO
¥ CaMOCTOATENbHO HAXOAUTh OTBETHI HA BOMPOCHI ITyTEM JIOTHYECKUX
paccyXJIeHUN;
v\ pasBUTHE Y YYaLIMXCS WHKEHEPHOTO MBIIUICHUS, HABBIKOB
KOHCTPYHPOBAHUS, IPOrPAMMHUPOBAHHSI,

pPa3BUTHE MEJIKOW MOTOPUKHU, BHUMATEILHOCTH, aKKyPaTHOCTH U
M300peTaTeIbHOCTU, KPEaTUBHOTO MBIIIJICHUS U MPOCTPAHCTBEHHOTO
BOOOpaXKEHUs yyaluXcsl;

®opMbI 1 METOABI 00y4YeHUS

[Ipouecc OOCTWKEHHA TOCTABIECHHBIX LEIM M 33Jad I[POrpaMMbl
OCYILECTBISIETCS B COTPYJIHMYECTBE oOOydarommxcs u mnegarora. Ilpu stom
peanu3yrTcs pasnu4HbIC METO/IbI OCYLIECTBIICHUS LEI0CTHOTO
neJaroruyeckoro npouecca. Ha pasinyHeIX ero stanax BeIyILIMMH BbICTYHAKOT
OTJIEIbHBIE, TPUBEICHHBIE HUKE METO/IBI.



v Meroabl  00y4YeHHsl: METOALl  OpraHu3aluu  y4eOHO-IO3HABATEILHOM
NeATEeIbHOCTH (CJIOBECHBIE - Oecena, pacckas, COOOIIeHHUe, JUANIOT, TUCKYCCHS;
HarJIsiAHBIE - JIGMOHCTpAlMsl  WJUIIOCTpAlMM, JIEMOHCTpAlMsl BHJEO- U
dboTomMaTepuagoB, M3y4eHHE MOJIEICH U MaKEeTOB, IUIAKATOB U T.J.; MPAKTUYECKUE
— cOopka © TporpaMMHpOBaHHE Mojeliel poOOTOB, MOJEIUPOBAHKE
WHJIUBUAYaJIbHBIX TTPOCKTOB).

v MeToa NPOeKTOB HCIOJIB3yeTCS HAa 3aHATHSX B TEUCHHE BCEro IEpHOIA
oOyuennsi. OH cIOCOOCTBYET BKIIFOUCHHIO PEOAT B MPOCKTHYIO ACATEIBHOCTD IS
pa3BUTUSL HMH)KEHEPHO-KOHCTPYKTOPCKOTO MBIIUICHHS HAa OCHOBE WHXEHEPHO-
TEXHUYECKON JEeATEIbHOCTH, (OPMHUPOBAHHIO Yy OOy4aloUIMxcs aJeKBaTHOU
CaMOOIICHKH, MTOAHITHIO KX UMHUJIKA B COLIMYME.

v ' MeToabl CTHMYJHPOBAHHS M MOTHBAUMH y4e0HO-IO3HABATEILHOI
JAeATeJIbHOCTH (TIO3HABATENbHBIE M  PA3BUBAIOIIME WIPhI, KOJUJICKTHUBHBIC
00CYXJIeHUsI, BAKTOPUHBI, PEIICHNE CUTYAIIMOHHBIX 3a7a4).

v  MeToabl BOCHUTAHMUNA: Oeceibl, METOJ] IIPUMEPA, TI€Iarornyeckoe TpeboBaHue,
CO37[aHME BOCIIUTATEIbHBIX CUTyaIlMd, COPEBHOBAHUE, MOOIIPEHUE, HAOIIOACHHE,
aHallu3  pe3yNbTAaTOB, KOJJICKTUBHO-TBOpUECKAs JIEATEIBHOCTh  (CO3MaHUE
KOJIJIEKTUBHOTO MPOEKTA).

v MeTtoabl KOHTPOJSI - COPEBHOBAHHUS, BBICTABKM, KOHTPOJBLHBIC 3aJaHHs B
KOHIIE Ka)XJOW TEeMbl, OIEHKAa 3HAHWI DJIEMEHTOB POOOTOB, OILIEHKAa KadecTBa
MpOrpaMMHUpPOBaHUsI POOOTOB, OJIUIl - OMPOCHI, 3alIUTa TBOPUYECKUX MPOCKTOB U
HCCIIEIOBATEILCKUX paloT.

Beibop Meroma oOyueHHs 3aBUCUT OT COJEPKAHMS 3aHATHSA, YPOBHS
ITOATOTOBKH U ONBITA yUaIUXCS.

KoMIUIEKCHOE HCIOJIB30BAHWE METOAOB Ha 3aHATHUAX IO3BOJSET CO34aTh
TBOPYECKYI0 aTMOc(epy OCBOEHHS O00pa3oBaTelIbHBIX 3aJady MporpamMmbl U
yCIIOBUSI I CaMOPAa3BUTHSA JUYHOCTU oOydarouuxcsi, (pOpMUpOBaHUS y HHX
npodecCHOHANIbHBIX KaueCTB pabouero, MHKeHepa, MpOrpaMMHUCTA.

OOyyeHue 1O MporpaMMe HampaBJI€HO Ha TO, YTOOBI NPOOYIUTH Yy
oOydJarommxcsi UHTEpeC, 3aTeM COo37aTh U 3aKPEMUTh TBOPUECKOE OTHOIICHHUE K
npodeCCUOHAIBHON JIeSITEIbHOCTH, BhIpaKarolleecs, B KOHIIE KOHIIOB, B aKTUBHOM
HCCIIEIOBATENIbCKOM, PpallMOHAIM3AaTOPCKON, a 3areM H  HM300peTaTebCKOn
nestenbHOCTH. Takoe oO0ydeHue BhIpaOATHIBACT MOBBIMIEHHBIM HMHTEPEC K CBOEH
npodeccun, MOTpeOHOCTh B TOCTOSIHHOM TIOMCKE HEUCIOJIb30BAaHHBIX PE3EPBOB, B
YCKOPEHHOM MPHUBEICHUN UX B JACHUCTBUE YEPE3 COBEPIICHCTBOBAHUE TEXHOJIOTHU
BBHITIOJIHIEMOU pa0OThl U yiydllieHue (MM CO3JaHhuEe HOBBIX) MPHUCIIOCOOJICHUH,
MIPOrpaMM, MakeTOB U T.]I.



O0bém nporpammbl —144 yaca.

Cpox ocBoeHusi mporpamMmmbl — 1 rog oOydeHus. Peskum 3ansaTuil — 2 pasza B
HEJIeNI0 Mo 2 yaca ¢ oaHoM rpynmoi. KoiuuecTBo 3aHsATUH B Hemeno — 2,
KOJIMYECTBO 4acoB B Hezenmo — 4. Bo3pact oOyuatomuxcs — 11-16 ner.

DopMBI U PEKUM 3aAHATHI

[Iporpamma o0mmM oOveMoM 144 wyaca u3y4aeTcss B TEUYCHHE BCETO
KQJIEHJAPHOTO I0/1a, BKIIFOYAsi KAHUKYJISIPHOE BpeMsl. 3aHATHS TPOBOJATCA 2 pa3a B
HEJIEJIO 10 2 akaJeMUYeCcKUX vaca (45 MUHYT) C IepepbIBOM 15 MUHYT.

3aHATUS BKJIIOYAOT B Cce0S OpraHu3allMOHHYI, TEOPETHYECKYI0 U
NpPaKTUYECKYy0 4YacTH. OpraHu3alMoHHAs YacTh JOJDKHA OOECHEYUTh HaTU4He
BCEX HEOOXOMUMBIX NJsi pabOThl MaTepuajoB W WIUIIOCTpauuid. Teopermueckas
YacTh 3aHATUSA NpH pabOTe MOJDKHA MPOXOJUTh MAaKCHUMAJIbHO KOMIIAKTHOM W
BKJIIOYaTh B ce0s HEOOXOAMMYIO HMH(OpPMAlMIO MO TEME M IpeaMeTe 3HaHUS.
OcCHOBHOE BpeMsl 3aHATHS OTBOAMUTCS IS IPAKTUYECKON YaCTH.

@®opmbl  OpraHM3alMM  JEATEIBHOCTH  OOyYarolMXCs Ha  3aHATHH:
UHAMBHUyaJIbHAs, TPYIIOBas, padoTa Mo MOArpyIIaM.

Iliianupyemble pe3yJibTaThI
OOpa3zoBaTeNbHBIMU ~ pE3yJlbTaTaMH  OCBOCHHMSI ~ NPOrPaMMbl  SBIISIETCS
(dbopMHpOBaHUE CAEAYIOMNUX 3HAHUA U YMEHUM:

3HanuA:

e qQpaBWia TEXHUKM  O€30MaCHOCTH Mpu  pabore cC
POOOTOTEXHUYECKUM KOHCTPYKTOPOM;

® OCHOBHBIC COCIWHEHHMs JACTale KOHCTPYKTOpa ; IIOHATHE,
OCHOBHBIE BU/IbI, [IOCTPOEHUE KOHCTPYKILIUH;

® ©CHOBHbBIE CBOICTBA PA3JIMYHBIX BUJOB KOHCTPYKLUUN (5KECTKOCTh, TPOYHOCT,
¢/CTONYMBOCTb);

® [IOHATHE, BUABl MEXAHU3MOB U MEPENAY, UX Ha3HAYEHUE U IPUMEHEHHUE;

® ANrOPUTMHYECKHE KOHCTPYKLMU;

onepatopsl OJouHOro Skratch-mporpaMMupoBaHust ¥ MPOrpaMMUPOBAHUS B Cpeie
Arduino IDE.

Ymenus:

® CO3/aBaTh MPOCTEHININE KOHCTPYKIIMU, MOJIEIU MO T'OTOBBIM CXeMaM COOpKU U
ACKHU3aM;

® XapaKTEPU30BaATh KOHCTPYKIIUIO, MOJIEIIb;

® C03/1aBaTh KOHCTPYKIMHU, MOJIEJIM C IPUMEHEHUEM MEXAHU3MOB U MEPENAY;

® HAaXOJUTh ONTUMAJBHBIA CIOCOO TIOCTPOCHUSI KOHCTPYKIIMH, MOJEIU C
MpUMEHEHUEM HanboJiee MOAXOASAIIEr0 MEXaH|3Ma WU Tepelavuu;

® OXPOUTH IMPEIANOJIOKEHUS O BO3MOXKHOCTH MCIIOJIb30BAHUS TOTO WMIJIM HHOIO
MEXAaHU3Ma, U SKCIIEPUMEHTAIBHO IPOBEPATH €T0;

® CO03/aBaTh UHIUBUYAJIbHBIE U TPYIIOBBIE TPOCKTHI IPU pabOTE B KOMaH/IE;



® yMETh NPOrPAMMHUPOBATH PAOOTY pOOOTOTEXHHUUECKOTO KOHCTPYKTOPA.

MeTanpeAMETHBIMU ~ pe3yJibTaTaMd  HW3yYeHUsS  IPOTpaMMBbI  SIBIISETCS
dbopMHpoBaHUE CIACAYIONIUX YHUBEPCATbHBIX yueOHbIX nerictuit (Y'Y ]I).

ITo3naBaTeabHble YY/I:

® yMEHHE ONPENIEINATh, PA3JINUYaTh U HA3bIBATH NPEAMETHI (JI€TaTu KOHCTPYKTOPA);

® YyMEHHME  BBICTpaWBaTh  CBOIO  JIEATEIIBHOCTh  COIVIACHO  YCJIOBHSIM
(KOHCTPYHPOBATh IO YCIOBHAM, 110 00pasily, 1Mo YepTexKy, 10 3aJaHHON cXeMe 1
CaMOCTOSITEJIbHO CTPOUTH CXEMY);

® yMEHHE OpPHUCHTHPOBATHCS B CBOCH CHCTEME 3HAHUMU: OTIMYaTh HOBOE OT YKe
H3BECTHOTO;

® YMEHHE HCMOJb30BaTh JJIA IMOUCKA 0o0Jiee palMOHAJIbHBIX PEIICHUN 3HAHUI
($bU3MYECKNUX 3aKOHOMEPHOCTEM U YMETh OOBSCHITh NPUHIUI JCUCTBUS
MEXaHU3MOB C UCTIOJIb30BaHUEM (PU3UYECKON TEPMUHOIOTHUH.

PerynsituBubie YY/I:

® yMeHHuE padoTaTh MO MPEAIOKEHHBIM UHCTPYKITUSIM;

® yMEHHE ONpPeNeNaTh U GOPMYIHUPOBATH LIEJIb ACITEILHOCTH HA 3aHSATUU, YMEHUE
dhopMyIHpOBaTh TUIMIOTE3Y, MPOBOJUTH €€ MPOBEPKY U JI€JIaTh BHIBOJ] HA OCHOBE
HaOJIIOICHMUS.

KommynukatuBHbie YY/I:

® yMEHHUE HWHTEIPUPOBATHCS B TPYIIY CBEPCTHUKOB U CTPOUTH MPOIAYKTHBHOE
B3aMMOJICUCTBHUE U COTPYTHUYECTBO CO CBEPCTHUKAMH U B3POCIIBIMU;

® yMEHHUE YYUTHIBAThH MO3UIMIO COOECeTHNKA (TTApTHEPA);

® yMCHHE aJICKBaTHO BOCIIPHHUMATH U IepeaBaTh HHPOpMAIIHIo;

® yMEHHE CJIyIIaTh ¥ BCTYNAaTh B IUAJIOT.

JImunoctHbie YY/I:

® II0JIOKUTEIBHOE OTHOILIEHHUE K YUEHUIO, K [I03HABATEIILHOU NESATEIBHOCTH,

® KeJlaHue NpUuoOpeTaTh HOBbIE 3HAHUS, YMEHUS, COBEPILICHCTBOBATh
MMEIOLIECH,

® yMEHME OCO3HABATh CBOM TPYJIHOCTH U CTPEMUTHCS K UX MPEOAOJICHHUIO,
y4acTHE B TBOPYECKOM, CO3UAATEIBLHOM IIPOLIECCE
@opMbI NOABEACHUA UTOIOB PeaIu3alMu IPOrpPaMMbl

e [lepuoanueckas NpoBEpKa YCBOCHHUS TEPMHUHOJOTHUU MPOBOJUTCS B (opMme
Oeceibl, OIpoca U BBITIOJIHEHUH TIPOCKTA.

e [lo oxoH4YaHMM Kypca y4alluecs 3allMINal0T TBOPUYECKUM MPOEKT, TPEOYIOIIMA
IIPOSIBUTH 3HAHMS M HABBIKU 110 KJIIOUYEBBIM TEMaM.

e Kpome TOro, mosiydeHHbIE 3HAHUS M HABBIKA IPOBEPSIOTCS HA OTKPBITHIX
KOH(EpEeHLIUAX, MacTep-Kiaccax, OJMMIHNANax, KyJa HaIlpaBiIAIOTCs Haubojee
YCIELIHBIE YYCHUKH.



ITapameTpbl 1 KpUTEPUH OLEHKH padoT:
KauyeCTBO BBIIIOJHEHUS U3yYaeMbIX IPUEMOB U onepanuil COOpKU 1 pabOThI B
L[EJIOM;
O EIIEHb CAMOCTOSTEIIBHOCTH TP BBIIIOJIHEHUU PaOOTBHI;
WOBEHb  TBOPYECKOM  J€ATEIBHOCTH  (PENpPOAYKTHBHBIM,  YaCTUYHO
IIPOLYKTUBHBIN,
IPOAYKTUBHBIN), HalJICHHBIC IIPOyKTHUBHBIE TEXHUYECKUE 17}
TEXHOJIOTHYECKUE PELICHUS;
pe3yibTaThl y4acTHs B COPEBHOBAHMSX U KOHKYypCax

1.2. Conep:xanue nporpaMmbl
1.2.1 Y4ueOublii miian

1/

Hassanwue paznenos, KosnuectBo ®opmbl aTTecTanun/
TEMBI Bcero Teopus [IpakTuka KOHTPOJIS
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Bsenenue B
00pa3oBaTeIbLHYIO 5 5 IIpenBaputenbHas
nporpammy. [IpaBumna TMarHOCTHKA
Tb Ha 3aHsATHAX.
CoBpemeHHbIE
[IpomexyTounas
TEXHOJIOTHH U
6 4 2 JTUarHOCTHKA
MEPCIIEKTUBBI UX .
Kpatkuii onpoc
pa3BUTHUS
ITpomexxyTouHas
OCHOBBI P YT
24 6 18 IMarHOCTHKA
aNIrOpUTMHU3AIUN -
Kpatkuii onpoc
[IpomexyTrounas
3HAKOMCTBO C
9 50 26 24 TUAarHOCTHKA
AIEKTPOHUKOU .
Kpartkuii onpoc
IIpomexyTounas
KonctpyupoBanue u
. PyHp 34 6 28 MUArHOCTHKA
IU3aiH o
Kparknii onpoc
OcHOBBI
KOMITBIOTEPHOTO U
HATVDHOLO ITIpomexyTounas
M 24 9 15 IMarHOCTHKA
MO/JICIUPOBAHUA. o
Kparknii orpoc
IIpoexkTHas
JIEATEIILHOCTD
IlonBenenue UTOroB
HMToroBas arrecTamus
Kypca. Cmotp- 4 - 4
Harpaxnenue
KOHKYPC.
NUTOI'O 144 53 91

1.2.2 Conep:xaHue y4eOHOI0 IJIaHA MPOTPaMMBbI
Tema 1. BBenenue B o0pa3oBaresibHy0 nporpammy. [Ipasuia Th Ha

3aHATHSAX. (2 4.)
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Teopus (2 u.). bezonacHast paboTa B KOMIIBIOTEPHOM KJ1acce. @OopMbl OpraHu3alum
U TpoBeneHus 3aHATHi. O3HaKOMJIEHHE O0YYaroMIUXCsl C COAEPIKAHUEM U CYTBIO
u3yyaemMoro mpeamera. TexHuka Oe3omacHOCTH Mpu paboTe B KOMIBIOTEPHOM
kjacce. HareneHHocTs 00ydaromuxcs Ha KOHKPETHBIH pe3yiabTaT IPOEKTa,
CO3IaHHBIM HWMH KaK pe3ylbTaT UX CaMOCTOSTENbHOW I03HABATEIbHOM,
HCCIIEI0BATENLCKOM, TBOPUECKOH NeTENbHOCTH

Dopmer  u  memoovl. OOBICHUTENBHO-WUTFOCTPATUBHBIN, PENpPOAYKTUBHBIN,
JTUAIOTUYECKUH, 3BPUCTUUECKHM, TEXHOIOTHSI UHIUBUAYATbHBIX KOHCYJIbTAIIUH.

Pezynomamuor 0b6yuenus.
Yuawuecs oonorcnvl 3namn:
v' uHCTpyKTaX 10 Th;
v/ opraHu3aiuo pabouero Mecra;
v’ mpaBuiia 6€30MacHOTrO UCIOJIb30BaHus HTEepHETA,;
Yuawuecs oondrcnol ymemo:
v’ paboTarh ¢ HICTOYHHKAMH HHPOPMAITHH;
v’ pabotarth ¢ Gpaysepamu;
v’ BHOCHTH COOCTBEHHBIC JOTIOJHEHHS U M3MCHEHHUS B pabore,
v’ cobIII01aTh aKKYpaTHOCTh B paboTe W 4yBCTBOBATH 3CTETHUYECKHIA BKYC.
Huaznocmuxa u cnocodvl omcaedcusanus pe3yibmama:
v/ YCTHBII OIPOC TI0 MTPOMICHHOMY TEOPETHUECKOMY MaTepHAIy.

Tema 2. CoBpeMeHHbIE TEXHOJIOTMH U MEPCIHEKTUBbI UX Pa3BUTHS. (6 YacoB)
Teopusa (4 u.). MUKpPOKOHTpOJUIEPHI, LUQPPOBBIE ITATYUKH, CEHCOPHBIE CETH
BO3MOXXHOCTP MEXaHM3allMM W aBTOMAaTH3alUU JesATeAbHOCTH. KoMIbIOTEPHI,
BCTPOECHHBIE B pa3inyHble MPUOOphL. POOOTHI. OTinune poboTa OT KOHCTPYKTOPA.
[IporpaMMHOE ¥ HENOCPEICTBEHHOE  YIpPaBJIE€HUE  POOOTU3UPOBAHHOMN
miatdopmoit. DyHKIIMOHAIBEHOE pa3HOOOpa3rue poOOTOB.

Ilpakmuxka (2 y.). CpaBHUTENBHBI aHaNW3 TMPABOBOTO  HCIOJIH30BAHMS
nporpaMMHoro obtecnedenus Ha npumepe 110 npumensemoro B 00pa3oBaTesIbHOM
POOOTOTEXHUKE.

Dopmbr U memoosi. OOBSICHUTEIBHO-WUTIOCTPATUBHBIN, PENpPOAYKTUBHBIH,

JTAAJTIOTUYECKUN, SBPUCTUUECKUN, TEXHOJIOTHS UHIUBUIYTBHBIX KOHCYJIbTAIUH.

Pesynomamul 006yuenus.
Vuawuecs oonoxcnvl snams.
v/ BBIIEIATH alllapaTHOE M MPOrpaMMHOE OO0ECICUeHHE KOMITBIOTEpa U
poOOTH3UPOBAHHON MIIAT(HOPMBI,
v/ aHaJIM3UpOBaTh POOOTH3MPOBAHHOE YCTPOWCTBO C TOYKH 3PEHUS €IMHCTBA
IPOrpaMMHBIX U allapaTHBIX CPECTB;
v’ onpenensTh TPOrpaMMHBIE W alllapaTHbIe CPENCTBA, HEOOXOIMMBIE IS
OCYILIECTBIICHUS YIIPABICHUEM yCTPOWCTBOM;
v/ aHAIM3MPOBaTh MH(POPMAIMIO (CHTHAIBI O TOTOBHOCTH W HEIOJIAJIKE) MPH
HKCIUTyaTallii poOOTU3UPOBAHHOM MIATPOPMBL;
v’ IJIaHKPOBaTh COOCTBEHHOE HH(POPMAIIHOHHOE TIPOCTPAHCTBO;
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v U3y4aTh BO3MOYXHOCTH COBPEMEHHBIX IM(POBBIX MPUOOPOB B MpOIECCE
MO3HABATEIbHOM W TBOPYECKOW  JEATEIBbHOCTH  MpU  MPOBEACHHUU
HKCIIEPUMEHTOB U UCCIICI0BAHUN

Vuawuecs 0ondxcnol ymemo:

v' coOmomate TpeOOBaHMsS K OpraHM3alud pabodero Mecra, TpeOOBaHUS
Oe3omacHOCTH U TUTHEHBI Tipu paboTe co cpeactBamu UKT;

v/ paboTaTb ¢ OCHOBHBIMH DBJIEMEHTaMH II0JIb30BATEILCKOTO HHTEepdeiica
PYYHOTO yrpaBieHUs] pOOOTHU3NPOBAHHOM MIaTHOPMON yIpaBICHUS;

v\ MPOrpaMMHO YNPaBIsTh POOOTH3MPOBAHHBIM YCTPOHCTBOM C ITOMOIIBIO
MPOCTEUIINX KOMAH/;

v 00y4YHTHCS OOPAIIECHHIO C COBPEMEHHON M3MEPUTETBHOMN aImaparypoii.

Huaecnocmuxa u cnocodvl omcaexcusanus pe3yibmama:

v/ YCTHBI# OIPOC MO MPOHICHHOMY TEOPETHUCCKOMY MaTepHAIY.

Tema 3. OcHoBBI aniropuTMH3aNUN. (24 YacoB)

Teopusi (6 u.). lloHATUS anTOpUTMA U MCIIOJHUTENSI alrOpUTMOB. JlomycTumbie
JNEUCTBUSL MUCHONHUTENSA. JlOCTHKHUMBIE UEIUM WCHOJHUTENS. AJITOPUTM Kak
(dopManbHOE OIMCAaHUE I[OCIEAOBATEILHOCTH JIEUCTBUN HCIIOJHUTENS IpH
3aIaHHBIX HAaYaJbHBIX JaHHBIX. HemocpeacTBeHHOE M MpOrpaMMHOE YNIPABICHUE
ucronHuteneM. OCHOBHBIE — QNTOPUTMUYECKHE  KOHCTPYKLMHU:  JIMHEHUHBIC
QITOPUTMBI, BETBJICHHUS B MOJHOW M HEMOJHOW (hopMax, LUKl C YCIOBHEM U C
nmapaMeTpoM. ATIIMapaTHas peajn3alvs BUPTYAJIbHBIX HWCIOJHUTENEH. SI3BIK
nporpaMMupoBanus. OCHOBHBIE MPAaBUJIA A3bIKA IPOTPAMMHUPOBAHUS. 3HAKOMCTBO
CO Cpeaoi mporpamMmupoBaHus. [[BonuHoe koaupoBaHue komaHa. CnpaBOYHUKH
KOMaHJ.

Ilpakmuka (18 u.). Koncrpykrop «Matpemka». Cpena Arduino IDE. C6opka
[porpaMM M3  Ma3JIOB-KOMaHA, II0  MPEIJIOKEHHOM  3amuMch  KOMaHz.
PenaxktupoBanne mnporpammbl. lIporpamMmupoBaHue JMHEMHOIO — AJITOPUTMA.
CocraBneHue nOporpaMMsbl, cojepskamue ornepaTtop BersieHus. (CocraBieHue
IIpOrpamMMmBel, cofepskamue oneparop nukia. CocTaBlIeHHE NPOrpaMMBbl, CIOKHON

CTPYKTYPBbI

Dopmvr u memoovi. OOBSICHUTEIBHO-WUIIOCTPATUBHBIN, PENpPOAYKTUBHBIN,
JIVAIIOTUYECKNNA, SBPUCTUYECKNN, TEXHOJIOTUS HHANBUAYAIbHBIX KOHCYJIbTALINH.

Peszyromamur 0b6yuenus:
Yuawuecs 0onodrcnel 3nams:
v’ ompeaeNsTh Mo OJIOK-CXeMe, JUTS PEIICHUS KaKO# 3a1aun npeIHa3HaueH TaHHbIH
aITOPUTM;
v/ aHAJM3MPOBATh W3MEHEHHE 3HAYECHHWN BEJMYMH TPH TIOMIArOBOM BBITIOJHEHUN
aNrOpUTMA;
ONPENEIATh KAKUE aITOPUTMUYECKNE KOHCTPYKIIUM MOT'YT BOUTH B QITOPUTM;
CPaBHUBAThH Pa3JUYHbIEC aJITOPUTMBbI PELICHHS OJHON MPOOJIEMBI.
aHaJM3UPOBATh TOTOBBIE TPOTPAMMBI;

AN
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v’ ompenensTh Mo MporpamMMe, JJst PEIICHHUs KAaKOH 3a/1a4i OHA MMPeIHA3HAYCHA.
Yuawuecs oonorcner ymemo:

v' HCHOJIHSTH TOTOBBIE AITOPUTMBI JIJIsl KOHKPETHBIX HCXO/IHBIX JaHHBIX;

v' peoOpa3oBBIBATH 3aIKCH ANTOPHUTMA C OJHOM (OPMBI B IPYTYIO;

v/ CTpPOWTH IIEMIOYKH KOMAHJ, MAOIIUX HYXHBIH pe3yJbTaT MPH KOHKPETHBIX

UCXOJHBIX JAHHBIX JJIs1 UCTIOJIHUTENS apu(PMETUIECKUX JEHCTBU;

IIPOTPaMMUPOBATh JIMHENHBIE AITOPUTMBI;

pa3pabaThIBaTh MPOTrpaMMBbl, COJEPKAIINE OMEPATOp BETBICHUS (B TOM YHUCIE) C

UCIIOJIb30BAaHUEM  JIOTMUECKMX  Olepauui; pas3padaTeiBaTh  MPOTrPaMMBI,

CoJlepaKallie ONEepPaTOPhl LIUKIIA.

Huaenocmuxa u cnocobvl omcaexicusanus pesynvmama:

v/ YCTHBI OIPOC TI0 MIPOWICHHOMY TEOPETHUECKOMY MaTepHaIy.

v
v

Tema 4. 3HaKOMCTBO € JIeKTPOHUKOM. (50 yacoB)
Teopus (26 u). Texnuka 6e3onacHoctu. OO1Iee MOHATHE 00 PIEKTPUUECKOM TOKE.
Busbl UICTOYHUKOB TOKAa W AJIEKTPOHHBIE KOMIIOHEHTHI. Y CJIOBHBIE Tpaduueckue
0003HAUYEHHUs Ha INEKTpUUYeCKuX cxemax. [loHsTHe 00 3/eKTpuuecKoi Lenu u ee
NPUHLIUNHAIBHON CcXeMe. OJEKTpUYECKass LeNb — OJJIEKTPUYECKas CXeMa.
Oo6o3HaueHue s3aemMeHTOB. COOpKa 3JIEKTPUYECKUX LENed MO MpeasIoKEHHBIM
CXeMaM. OJIEKTPOHHBIM KOHCTPYKTOP. BHECEHME M3MEHEHHI B IPEIIOKECHHYIO
CXEMY.
Ilpakxmuxa (24 u.). llpoekt «llantorpad». IIpoekt «llepersrnBaHue KaHatay.
[TpoekT «Masuok». [Ipoekt « TepmenBokey. [Ipoekt «Mukcep». [Ipoekt «Masguok
c_Hapactaroueid spkocTbio». [Ipoekt «KHonounbsie koBOou». Ilpoext «berymmi
oron€k». [Ipoekt «CekyHmomepy». Ilpoekt «llymbcap». IIpoekT «CBETUIBHUK C
YIIpaBJISIEMOU SIPKOCTBIO». [IpoekT «Mep3koe nuannuHo»
Dopmbr U memoosi. OOBSICHUTEIBHO-WUTIOCTPATUBHBIN, PENpPOAYKTUBHBIH,
JTAAIOTUYECKUNA, SBPUCTUYECKUNA, TEXHOJIOTUS UHANBUIYAIbHBIX KOHCYJIbTAIINI.

Pezynomamul 00yuenus:

Yuawuecs 0onorcnvl snams:
v 4UTaTh CXEMBI, TAOIUIIB], TPAQUKH U T. 1.

v’ co3aaBaTh W TPEoOpa3oOBBIBATh 3HAKM W CHMBOJIBI B MOJEIH M CXEMBI JUIS

penieHust yueOHbIX U TO3HABATEIbHBIX 33/1a4;

v/ aHaJIM3UPOBATH JOTUYECKYIO CTPYKTYPY HPHUHITUITHATBHBIX CXEM.

Yuawuecs oonorcner ymemo:

v’ coOMpaTh IIEKTPUUECKYIO IETh TI0 MPEIIOKEHHOM CXEME;

v/ CTPOUTD TaOJHIIBI HCTUHHOCTH JIJIS JIOTHUECKHUX BBIPaKEHUIA;

v’ CTPOMTD JIEKTPUIECKUE CXEMBI;

V' BBIYUCIIATH HCTUHHOCTHOE 3HAYCHHUE JIOTHYECKOTO BBIPAKEHHUS

Huaznocmuxa u cnocobbl omcnedicusanus pesyivmama:

v/ YCTHBIH OIPOC 1O TPOMIEHHOMY TEOPETHUECKOMY MaTepPHAIY.

Tema 5. KoncTpynpoBanue u nu3aiin — 34 yaca.

Teopusi (6 u.). HayanbHOE€ TEXHUYECKOE KOHCTPYHPOBAHUE, 3HAKOMCTBO C
MOHSTHEM KOHCTPYKIIMHM U €€ OCHOBHBIX CBOMCTB. DCTETHYECKHE OCOOCHHOCTH
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http://wiki.amperka.ru/конспект-arduino:пантограф
http://wiki.amperka.ru/конспект-arduino:перетягивание-каната
http://wiki.amperka.ru/конспект-arduino:маячок
http://wiki.amperka.ru/конспект-arduino:терменвокс
http://wiki.amperka.ru/конспект-arduino:миксер
http://wiki.amperka.ru/конспект-arduino:маячок-с-нарастающей-яркостью
http://wiki.amperka.ru/конспект-arduino:маячок-с-нарастающей-яркостью
http://wiki.amperka.ru/конспект-arduino:кнопочные-ковбои
http://wiki.amperka.ru/конспект-arduino:бегущий-огонек
http://wiki.amperka.ru/конспект-arduino:бегущий-огонек
http://wiki.amperka.ru/конспект-arduino:секундомер
http://wiki.amperka.ru/конспект-arduino:пульсар
http://wiki.amperka.ru/конспект-arduino:светильник-с-управляемой-яркостью
http://wiki.amperka.ru/конспект-arduino:светильник-с-управляемой-яркостью
http://wiki.amperka.ru/конспект-arduino:мерзкое-пианино

Pa3IMYHBIX TEXHUYECKUX 00BEeKTOB. MonenupoBaHue poOOTa KaK HCIOJIHHUTENS
KOMaHJi OT YCTPOMCTBA yIPABJIECHUS.

Ilpakxmuxa (28 wu.). llpoekt «HouHo# cBeTmwibHUK». [IpoekT «KHOMOYHBIN
nepekiroyarenby. [Ipoekt «CBETUIBHUK C KHOMOYHBIM yIpaBieHuem». [Ipoekt
«Cuérunk  Haxkatun». IIpoekt  «KomHaTHBI  TepMmomeTp».  [Ipoekr
«Mereocranuusa». Ilpoekt «Tectep Oarapeek». Ilpoext «CBETHIbHUK,
yrpasisieMblid o USB»

Pesynomamer 06yuenus:

Yuawuecs oondcnol snamn:
v’ BBIJIEJIATH B CJIOKHBIX 00BEKTAX MPOCTHIE;
v’ IUTaHUPOBATh pabOTY M0 KOHCTPYHPOBAHUIO CIOKHBIX OOBEKTOB M3 IPOCTHIX;
v’ 3HaTh KOHCTPYKTHUBHBIE OCOOEHHOCTH DPAa3IMYHBIX MOJCIEH W MEXaHH3MOB,

KOHCTPYKTHUBHBIE OCOOCHHOCTU Pa3IUYHBIX POOOTOB.

Vyawuecs oonscnvl ymemo:

v’ KOHCTPYHPOBATh Pa3IMYHbIE MOJIEIIH;

v’ CO31aBaTh CIIOKHbBIE OOBEKTHI

Juacnocmuka u cnocobvl omcnexcueanus pe3yibmama:

v/ YCTHBII OIPOC TI0 IPOMIEHHOMY TEOPETUUECKOMY MaTepHAay.

Tema 6. OCHOBBI KOMIILIOTEPHOTO M HATYPHOT0 MojaeupoBaHusi. [IpoexTHas
HeATeJbHOCTh. — 24 yaca.

Teopusa (9 wu.). llonstue w™monenu oOBeKTa, mpouecca, sBiaeHus. I[loHsatue
KOMITBIOTEPHOW MojJenu 3afaud. llocTpoeHue Mojenu: IMOCTaHOBKa 3ajadd,
OTIpE/ICIICHNE WCXOMHBIX JTAaHHBIX M PE3yIbTaTOB, YCTAHOBJIICHHE COOTHOIICHHH,
CBS3BIBAIONINX WCXOJHBIC JaHHBIE W pe3ynbTaThl. [IpoBepka ameKBaTHOCTH
nocTpoeHHOW Mojenu. [loHsTHE O KOMIBIOTEPHOM OJKcrepuMeHnte. OCHOBHBIC
BUJIbI CBEPTHIBAHUS MH(GOPMAIIMH: BBIJCICHUE KIIOYEBBIX CJIOB, aHHOTHUPOBAHUE,
pedepupoBanne. TpeboBaHus K HaydHOM paboTe: MH(POPMATUBHOCTH, BBICOKAs
CMBICIIOBasE €MKOCTh, JAKOHUYHOCTh, YETKOCTh (HOPMYIUPOBOK, COOTBETCTBHE
S3bIKA M CTWJISI BBIMOJHEHHOW pa0OTHI S3bIKY W CTHJIIO HAYYHOU JIUTEPATYPHI.
[IpoextupoBanre padboTel. ColMalbHOE MNPOSKTUPOBAHUE DKOJIOTHMUYECKOU U
HAyYHOW HAINpPaBJICHHOCTH, NPEIJI0KCHHE BO3MOXKHBIX BAapHUAaHTOB peald3aIluu
TIPOCKTOB.

Ilpakxmuxa (15 wu.). CTpyKTypupoBaHHE, OTOOp WMEIOIIUXCI MaTepHUaoB
MPOCKTHOM W HCCIIEOBATENbCKOM paboThl. CamocrosTenbHas padoTa Haj
TIPOCKTOM.

Peszyriomamur 0b6yuenus:

Yuawuecs 0onorcnvl 3namo:

v' 3HaTh NPUHIMITEI IOCTPOCHHUS MOJIENH 33/1a4H;

v/ OCYILECTBISATH CHCTEMHBIN aHaIN3 00BEKTA, BBIIEIATH CYIECTBEHHbBIE CBOMCTBA
C TOYKH 3PEHHUS LIENIEN MOIEITUPOBAHMS;

v/ OllEHMBaTh aJ€KBaTHOCTh MOJEIM MOJECIUPYEMOMY OOBEKTY U  IEJSIM
MOJEIUPOBAHUS;
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MPEACTABIIATH 3TAINbl PEHICHUA 3aa4l HA KOMIIBIOTEPE;
CTaBHUTb 1IEU NPOBEACHUS KOMIIBIOTEPHOTO SKCIIEPUMEHTA.
cobmoaaTh TpeOoBaHUS K OpraHu3aluu padodero Mecra, TpeOoBaHUS
0e30MacHOCTH U TUTHEHBI TpH pabote co cpencreamu KT
v’ OIpefeNaTh HHCTPYMEHTBI TEKCTOBOIO M TPadUUECKOro pelakTOpOB s
BBITIOJIHEHUS 0a30BbIX OIEpaliii o CO3JaHUI0 IOKYMEHTOB;
CO37aBaTh WJUIFOCTPATHBHBIM MaTepuall, COOTBETCTBYIOIIUWA CO3/1aBa€MOMY
MYJIbTUMEAUIMHOMY OOBEKTY.
Vuawuecs oondxxcnol ymems:
CTPOUTH KOMITBIOTEPHBIE U HATYPHBIE MOJIENH;
aHAJIM3UPOBAaTh COOTBETCTBHE MOJIEIN UCXOIHOM 3a]1a4e;
MPOBOJUTH KOMITBIOTEPHBIN AKCIIEPUMEHT AJI IOCTPOECHHBIX MOJENEH
paboTaTh ¢ ANEKTPOHHOI NoYTOM U cepBucamMu MHTEpHETA
OCYUIECTBIIATH TOUCK MH(pOpMaIK B ceTH HTepHET;
cO3/1aBaTh TEKCTOBBIE IOKYMEHTHI paboTaTh C PparMeHTaMu TEKCTa;
CO3/1aBaTh MYJIbTUMEIUNHYIO PE3CHTALUIO;
0QOpPMIISITH JOKYMEHTHI B COOTBETCTBUU C 33JJaHHBIMHU TPEOOBAHUSIMU.
Juacnocmuka u cnocobvl omcnexcueanus pe3yibmama:
v/ YCTHBIH OIPOC MO TPOHICHHOMY TEOPETHUCCKOMY MaTepHAIY.
Tema 7. IlonBenenue uToroB kypca. CMoTp-KOHKYpC. (4 yaca)
CMOTp-KOHKYpC TOTOBBIX MoJene pobora oOydarommxca. Kpurepun
OLICHHBAHUSI.
Dopmbl u Menodsl. JInanorudeckuii, mpooJIeMHO-UCCIEA0BATEIBCKUIA.
Pezynomamoi 06yuenus:
Yuawuecs oondcnol snamn:
v’ OCHOBHEBIE TPeOOBAHMUS Kypca TOTOBBIX MOJEIEH poOoTa.
Yuawuecs oondrcnol ymemo:
v/ BBINOJIHATH 3aIUTy CBOUX MOJIENIEN.
Huaenocmuka u cnocodvl omcaedcusanus pe3yibmama: CMOTP-KOHKYPC T'OTOBBIX
IIPOEKTOB.

AN

(\

AN N N NN SN

Ilnanupyemsie pe3yabTaThI

Y  oOyvaroumuxcst JOJKHBI  ObITh  C(OOPMHUPOBAHBI KPOME  OCHOB
OOIIIEKYJIbTYPHBIX,  OOIIEYy4ECOHBIX  KOMIICTCHIIMH, KOMIIETEHTHOCTEH  TIO
poOOTOTEXHHMKE Ha OCHOBE MporpaMmupoBaHus B cpeie Espruino IDO Ha s3bike
JavaScript, HaBbIKM ¥ YMEHUSI TEXHHUYECKOTO KOHCTPYHUPOBAHHUSL.

[lo oxoHuaHuM Kypca OOy4deHUs MO MHporpaMme y oOydaromuxcsi OyayT
c(OpMHPOBAHbI OCHOBBI OOIIEKYJIbTYpHBIX, OOIEYy4eOHbIX U MPEIMETHBIX
KOMIIETEHLIUM, KOTOpble oOecrneyaT eMy KOM(OpPTHOE BXOXKIEHUE B
00pa30BaTEeNbHYI0 U COIMAJIbHYIO CPEy BbIOOpa CTaplIeKJIaCCHUKaMU MpOoQuiIs
nanpHeimero oOyuenus, Oynaymen mpodeccun. Camopeanuzamusi y4ammuxcs
IIyTEM Y4acTHsl B KOHKYpCaX, COPEBHOBAaHUSAX Pa3HOTO YPOBHS.

JInuHocTHBIE oOO0pa3oBaTe/ibHble pe3yJabTaTbl: [| TOTOBHOCTH K
CaMOUJCHTHU(PHUKAIIMN B OKpPY)KAIOIIEM MHpPE Ha OCHOBE KPUTHYECKOTO aHaIHU3a
uHbOpMAIIMKU, OTPAKAIOLIEH pa3TUYHbIE TOYKM 3PEHHS] Ha CMBICI U IIEHHOCTH
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®u3HM; [J  yMeHWe co3dgaBaTbh W MOJJEPKUBaThb  MHAMBUIYAIBHYIO
WH(OPMAIIMOHHYIO Ccpely, oOecnedyuBaTh 3allUTy 3HA4YUMOWM HH(OpManuu u
JUYHYI0O  WH(OpPMAIMOHHYIO  0€30MacHOCTh, pa3BUTHE YYBCTBAa  JIMYHOMU
OTBETCTBEHHOCTH 3a KauecTBO OKpyXkatoweid HHPOPMALMOHHON cpenbl; [
NpUOOpPETEHUE OIbITa MCIOJIb30BaHUSI MH(GOPMAIIMOHHBIX PECYpCOB OOIIECTBA U
AJIEKTPOHHBIX CPEJICTB CBA3M B Yy4yeOHOM W MpakTUUECKOW naesiTeNbHOCTH; [
YMEHHE OCYUIECTBJIATH COBMECTHYIO HWH(GOPMALMOHHYIO JCSTENbHOCTh, B
YAaCTHOCTH TIPU BBHIMOJHEHUU Y4YEOHBIX TIPOEKTOB; [| TOBBIIMICHHE CBOETO
00pa30BaTENBLHOTO YPOBHS M YPOBHS TOTOBHOCTH K MPOJOJDKEHUIO OOYYECHHS C
ucnons3oBanueM MKT.

MetanpeaMeTrHble 00pa3oBaTe/ibHbIe pe3yJbTaThbl: 6 [] IJIaHUpPOBaHUE
JEATENIBHOCTH: OIPENEIICHUE IOCIEN0BATENBHOCTH IPOMEXYTOUHBIX LEIEH C
Y4€TOM KOHEYHOI'O pe3yibTaTa, COCTABICHHME IUIAHA M TOCIEHOBATEIbHOCTU
NelcTBUi; [| MpOrHo3upoBaHKe pe3ysibTaTa AesiTeJIbHOCTH U €ro XapaKTepUCTUKU;
] xkoHTpoOJIb B (hOpMe CIIMUEHUs pe3ysbTaTa AeWCTBUS C 3aJJaHHBIM 3TaJOHOM; [
KOPpEKLUs AEATEIbHOCTU: BHECEHHE HEOOXOAMMBIX JOIMOJHEHUN U KOPPEKTUB B
niaH AedcTBui; [J ymMeHue BBIOMpaTh MCTOYHMKMA MH(pOpMAaLMU, HEOOXOAUMbIe
JUI pellleHusl 3agaud (CpeacTBa MaccoBOM HMH(OpMalMM, 3JIEKTPOHHBbIE Oa3bl
JNaHHBIX, WH(GOPMALMOHHO-TEICKOMMYHHUKAI[MOHHbIE  CUCTEMBI,  VIHTEpHeT,
CJIOBApH, CIIPABOYHUKH, SHIMKIONEIUU U Jp.); yMeHue BbiOupaTh cpenctsa MKT
JUTSL peLIeHus 3a/1a4y U3 pa3HbIX chep 4eIoBeUecKon AesITENbHOCTH;

IIpeamerHble  oOpa3oBaTejibHble  pe3yjabraTrbl:  CHOCOOHOCTH U
TOTOBHOCTh TPUMEHSATh HEOOXOAMMBIE JJIsI TOCTPOEHUS MOJENed 3HaHUs
OPUHIMIOB JEUCTBUS W MaTEMaTUYECKOrO0 OINMCAaHUS COCTAaBHBIX YacTeu
MEXaTPOHHBIX u POOOTOTEXHUYECKUX CUCTEM (uH(MOPMAIIUOHHBIX,
AIEKTPOMEXAHUYECKUX, DJIEKTPOHHBIX 3JIEMEHTOB M CPEACTB BBIUMCIUTEIBHOU
TexHUKH); CrOCOOHOCTh PEaTu30BbIBATh MOJEIN CPEACTBAMU BBIUMCIMTEIHLHON
TeXHUKH; BraneHue HaBblkaMH pa3pabOTKU MakeToB HH(POPMAIMOHHBIX,
MEXaHUYECKUX, IEKTPOHHBIX U MUKPONPOLECCOPHBIX MOAYJEH MEXATPOHHBIX U
pOOOTOTEXHUYECKUX CHUCTEM; BiiajeHne ocHOBaMH pa3pa0OOTKH aJIrOpUTMOB U
COCTaBJICHUs] IPOrpaMM YIIpaBJeHUs] poOOTOM; YMEHHE MPOBOJUTH HACTPONKY M
OTIAJKy KOHCTPYKIIMH poOOTa.

®opMBbI IPOBEPKH PE3yAbTATOB OCBOECHHS IIPOrPAMMbI KPY)KKa BKIFOUAIOT
B ce0s clieyrolee:
v TEOPETUYECKHUE 3aYETHI;
v/ OTYETHI 10 NPAKTHYECKUM 3aHITUAM;
v’ OlLIEHKY pa3pab0TaHHBIX IPOEKTOB;
v COpPEBHOBAHHSI.
YCI0BUSIMH  YCHEIIHOCTH OOydYeHHsi B paMKaxX MpOrpaMMbl KpYXKKa
SABJIAIOTCS:
v’ aKTMBHOCTH 00Y4aeMOro0;
v’ HOBBIIIEHHAs MOTUBALIUS;
v’ CaMOCTOATEIBHOCTH MBIIILJIEHHS;
v/ ydacTue B COPEBHOBAHUSIX.
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Pe3ynbraTom paboThI JOJKHBI CTaTh COPEBHOBAHUS POOOTOTCXHUKH.
N3 crmoco0oB OIeHUBAaHMS MPEAIaracTcs MOHHUTOPHUHIOBAS MOJICIb, Kak
Ha0JII0/IeHKE 3a PaboTOM, OITMCAaHUE 0COOCHHOCTEH MOBEICHHS peOEHKA.
JlnHAMUKY UHTEpeca MOXKHO OYACT OTCICKHBATD ITyTEM:
v’ cobecenoBanms B IpoLEecce padoThL;
v/ aHKETHPOBAHMS Ha IIEPBOM U IIOCIICIHEM 3aHATHH.
Pe3ynbTaT MOXET cTaTh y4acTHE KPYXKKOBIIEB B Pa3IMYHBIX KOHKypcax
paiioHa, 00J1acTH.

2. KOMIIVIEKC OPTAHU3AIIMOHHO-IIEJATI'OI'MYECKHUX

YCJOBUM
2.1. KanengapHblii y4eOHbIii rpadguk
Ne Tema 3ansATHSA Koua- ®opma dopma Hara Hara | [lpuun
n/ BO 3aHATHA KOHTPOJIA IIaHup | ¢axkru Ha
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n 4aco yeMasi | 4yeckasi | U3MeHe
B (uuciao, | (uMcao, | HUSA
Mecsill) | Mecsll) | AAThI
Tema 1. BBenenne B o00pa3oBarteiibHy1o mporpammy. IlpaBuia Th Ha 3ansiTusix. - 2 yaca
1 | BBenenue B 00pa3oBaTenbHYIO 2 Becena, OHpOC
HHcTpykTax
nporpammy. IIpasuna Th Ha
[pakTuyeckoe
3aHATUAX. 3aHSITHE
Tema 2. CoBpeMeHHbI€ TEXHOJOTHH W MEPCNEKTHBBI X Pa3BUTHS - 6 4acoB

2 | BO3MOXHOCTb MEXAHU3AIMHU U 2 KommniekcHoe TectupoBanue,
aBTOMATU3allU ACATCIbHOCTHU. 3aHIATHUEC onpoc

3 | llporpammuoe n 2 KommekcHoe Hab6mronenue,
HETIOCPEICTBEHHOE YIIPaBJICHHUE SAHSITHE aHanms, Gecena
POOOTH3HPOBAHHOM
WIaThOPMOii.

4 | OyHKIHMOHATBHOE Pa3HOOOpasue 2 KommnekcHoe HaGmronenwue,
pob6oros [IpakTuyeckoe 3aHaTHE SAHSITHE aHanu3, becena
Nel. «CpaBHUTENBHBIN aHATN3 ’
MPABOBOT0 UCTIOIB30BaHus 110

Tema 3. OcHOBBI aJropuT™MU3aNum - 24 yaca

5 | MonsTus anroput™Ma u 2 KommrexcHoe Ompoc,
HCIIOJIHUTEJIA aJITOPUTMOB 3aHATUC TCCTI/IpOBaHI/Ie

6 | AmmaparHas peannsaius 2 Kommnekcuoe Hab6mronenue,
BUPTYAJIbHBIX HUCIOJIHUTENEHN. 3aHATHE aHajm3 6eceﬂa
IIpaktuueckoe 3anarue Ne2. ’
Koncrpykrop «Matpernika»

7 | ABowuHOE KOOMpOBaHHE 2 KommnexcHoe HaGmonenue,
komauz. [IpakTideckoe 3aHATHE aHanus, oecena
3aaTATHE Ne3. Cpena Arduino
IDE.

8 | Ilpaktnueckas pabora Ned. 2 Kommnekcuoe Ha0imroneunue,
COopka mporpamm u3 nasyios- 3aHSTHE BHKTOPUHA
KOMaH[, IO NPEAJIOKEHHON
3aIUCH KOMaH]I.

9 | llpakruueckas pabora Ne5. 2 Kommnexcuoe HaGmronenue,
CO6opka mporpamm u3 nasyios- 3aHSITHE aHanms3, Gecena
KOMaH[, IO NPEAJIOKEHHON
3aIMCH KOMaH]I.

10 2 KommmrexcHoe HaGmronenue,

ANTOPUTMBI CTPYKTYPHI
3aHATHE aHanu3, Oecena

11 [Mpakruueckoe 3austie Ne6. 2 Komnnekcnoe Hab6monenue,
PenakTnpoBamie nmporpamMmbI 3aHATHE aHanu3, oecena

12 [[IpaxTtuyeckoe 3ansaTHe No7. 2 [Ipaktnueckoe | [lenosas urpa,
[IporpammupoBaHe JTMHEHHOTO 3aHSTHE onpoc
@IropurmMa

13 [Ipaktnyeckoe 3amsatue Ne8. 2 KowmruiexcHoe HaGmronenue,
CocraBieHue nporpaMmmal, 3AHSITHE aHanu3, Gecena
ICOACPIKAIIUEC OIICPaTOP BETBJICHUSA

14 [[pakruyeckoe 3aHsTHe Ne9. 2 Kommnekcuoe Hao0mronenue,
CocTaBneHHe IporpaMMel, 3AHSITHE aHanus, Gecena
ICOACPIKAIIUEC OIlepaTOp HUKJIA.

15 [[Ipakruyeckoe sanstie Nel0. 2 KommnekcHoe Hao0mronenue,
COCTaaneHI/Ie IIPOrPAMMBI, 3AHSITHE aHanu3, Gecena
CIIO’KHOM CTPYKTYpBI

16 [[Ipaxtnyeckoe 3amsithe Nell. 2 KowmrmiekcHoe HabGmronenue,
COCTaBHveHI/Ie IIPOTPaMMBEI, SAHSITHE aHanms, Gecena
ICJIO)KHOUN CTPYKTYPBI

Tema 4. 3HAKOMCTBO € WIEKTPOHUKOI — 50 yacoB.

17 [lonsTHe anekTpuyeCTBa. 2 [Ipaktunueckoe | Ompoc, 3ammTa

[TpuHIMTIHATIBEHBIE CXEMBI 3aHATHUE pedepaToB
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18 |OcHOBHEBIE 3aKOHBI KommekcHoe HaGmonenue,
BIIEKTPUYECTBA. Y IPABJIICHUE 3aHATHE aHanu3, Oecena
PIIEKTPUYECTBOM

19 [Mpumepsi snexTpuueckux cxem u KommiiekcHoe Hab6monenue,
Mx cOopka. 3aHATHE aHanau3, oecena

20 Kommnexcuoe HabGmronenne,
Konnencarop

3aHATHE aHanu3, oecena

21 Hauano pa6otsl ¢ Arduino. KommiexcHoe Habmionenue,
[Ipaktudeckoe 3ansaTue Nol2. 3aHSITHE aHaims, Oecena
[poext «[IarTOrpad»

22 [Tpurrep. IIpakTHyeckoe 3aHATHE [Ipaktuueckoe | Ormpoc, 3amura
Ne13. TIpoekrt «llepeTsaruBanue 3aHSITHE pedepaTon
KaHaTa»

23 Pesicton. xa Kommnexcuoe HabGmronenne,
F-e3HUCTOD, XapaKTepueTuict 3aHATHE aHanu3, Oecena

24 [[Ipaxtuueckoe 3amsaTue Nel4. KommniekcHoe HaOmronenue,
[Mpoekt «MasTa0K» 3aHATHE aHanu3, oecema

25 DoTtosddext. DoTope3uctop. TpaxTueckoe

3aHATHE

26 [[Ipaxtuueckoe 3amsaTue Nels. Kommnnekcuoe Hab6monenue,
IMpoext « €pPMEHBOKC» 3aHSITHC aHanu3, becena

27 \Tuon. IToseBoii TPaH3UCTOD. KommnekcHoe Habmonenue,
DeKTpoIBUraTENb. 3aHATHE aHaim3, Oecena

28 [[Ipaxtuueckoe 3ansaTue Nel6. Kommnnekcuoe Hab6monenue,
[poext « MUKCEP 3aHATHE aHanu3, oecena

29 KommmrexcHoe HaGmronenue,
CBETOIMO, €ro XapakTepPHCTUKH

3aHsATHE aHanu3, Oecena

30 [[paxTtuueckoe 3ausTHe Nol7. HpaKTI/I‘leCKOC Onpoc
[Mpoext «Mas4uok ¢ 3aHATHE
HapacTarUIeH IPKOCTBIO»

31 KommmrexcHoe HaGmronenue,
KHoTKa, ee xapakTepucThkHy.

3aHsATHE aHanu3, Oecena

32 [[pakruueckoe 3anstre Nel8. [Ipaktnueckoe | Kondepenuus,
[poekt «KHOMOYHBIE KOBOOU» 3aHATHC 3aliuTa NpOCKTOB

33 Kommnekcuoe Habmroaenue,
CBeToanOaHBIE COOPKHU

3aHsATHE aHanu3, Oecena

34 [[Ipaxtuueckoe 3aHsaTHe Nel9. KommniekcHoe HaoOmronenue,
[Mpoext «berymmi oroHeK» 3aHATHE aHaims, Oecena

35 [Mpaxtrueckoe 3ansTHe Ne20. KommnexcHoe HaGmonenwue,
Mpoext « CEKYHIOMED» 3aHATHE aHanu3, oecema

36 [LIupoTHO-UMITYIALCHAS Kommekcuoe HaoOmronenue,
MOV, BUIIOISPHBII 3aHATHE aHanu3, Oecena
TPaH3UCTOD

37 [MpaxTuueckoe 3ansaTue Ne2l. Hpaxrueckoe | Onpoc, pemenne
Mpoexr [ Tyabcap» 3aHATHE POOJIEMHBIX

3amad

38 |[lenurenb HAPSKCHHUS. KomriekcHoe Hab6mronenwe,
[Ipumepbl pe3UCTUBHBIX JaTYUKOB 3aHATUC aHaJIn3, Oecema

39 [paktuueckoe 3ausTHE No22. KowMmiiekcaoe HaOmroneunue,
[Mpoext «CBETUIBHUK C 3aHATHE aHanm3, becena
YIIPABIISIEMOM SIPKOCTHIO»

40 [Ipe30aMHAMEK, ero [IpakTrueckoe Ompoc,
XapaKTePHCTHKN 3aHATHE HaOJII0ICHUE,
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BUKTOPHHA

41 [Mpaxtuueckoe 3aHsTue Ne23. 2 Komruiekcuoe HabGmronenue,
Mpoext «Mep3Koe THAHUHO 3aHSITHE aHaiau3, 0ecena

Tema 5. KoncTpynpoBanue u qu3aiin — 34 yaca.

42 |HauampHOe TEXHHUECKOE 2 KommnekcHoe Hao0moaenue,
KOHCTPYHUPOBAHHUE. 3aHsTHE aHanu3, oecena

43 Deretnueckue ocobeHHOCTH 2 [Tpaktiyeckoe Onmpoc,
[Pa3MUYIHBIX TCXHHYCCKUX 3aHATUC Ha6J'IIOI[eHI/Ie,
0OBEKTOB. BUKTOPHHA

44 Monenuposanue po6oTa Kak 2 KommiiekcHoe Hab6mronenue,
MCTIOJTHATES KOMaH T 3aHATHC aHanu3, oecena

45 [[Ipaktuueckoe 3aHsTHE No24. 2 KommnekcHoe Hab6monenue,
IMpoext « HOUHOM CBETHILHUK 3aHsITHE aHanu3, becena

46 [[paxtuueckoe 3austue Ne25. 2 [IpakTrueckoe Omnpoc,
[IpoexT «KHOMOYHBIN 3aHATHC Ha6mozerHe,
MEPEKIIIOYATEIIb» TECTUPOBAHUE

47 [paktuueckoe 3ansTue Ne26. 2 Kommnekcuoe HaOmronenue,
[poext «CBETUILHUK C 3aHATHEC aHanau3, Oecena
KHOITOYHBIM YIIPABICHUECM»

48 [lpaktuueckoe 3ansTue Ne27. 2 KommnekcHoe HaOmronenue,
[poext «CBETUILHUK C 3aHATHEC aHanau3, Oecena
KHOITOYHBIM YIIPABICHUCM»

49 [Mpaxtmueckoe 3aHaTHE Ne28. 2 KomniekcHoe HaOmronenue,
Mpoekt «CUETUNK HAKATHIN» 3aHSTHE aHaiaus3, oecena

50 [Mpaxruueckoe 3ansTue Ne29. 2 KommniekcHoe HaOmroneunue,
[Mpoext « CUETUNK HAKATHI» 3aHATHE aHanu3, oecema

51 [pakriaeckoe 3ansrue Ne30. 2 [Ipaktuueckoe | Kpyraslit cton
Mpoext « KOMHATHBIN 3aHSITHE
TEPMOMETP»

52 [pakruyeckoe 3ansTre Ne31. 2 Kommnexcuoe HaGmronenue,
Mpoext «KOMHATHBIN 3aHATHE aHanms, becena
TEPMOMETP»

53 [IpakTuueckoe 3ansarue Ne32. 2 HpaKTI/I‘leCKOC becena,
[Mpoekt «MeTeocTaHUsI» 3apATHe TpaKtiicckad

pabota

54 [Ipaxtuueckoe 3ausaTue Ne33. 2 KommniekcHoe HaoOmronenue,
[MpoexT « METEOCTAHITUSI» 3aHSTHE aHaims, Oecena

55 [paxtuueckoe 3ansTie Ne34. 2 KommekcHoe HaoOmronenue,
[Mpoext « TecTep Oarapeek» 3aHATHE aHanus3, Oecema

56 [[pakruueckoe 3ansTue Ne35. 2 Kommnnekcuoe Hab6mronenue,
[Mpoext « TecTep Oarapeek» 3aHATHE aHanus3, Oecema

57 [pakruyeckoe 3aHsTre Ne36. 2 KoMmiexcuoe HaGmronenue,
[Mpoext «CBETUILHUK 3aHATHE aHam3, oecena
yrpasisiemblid 1o USB»

58 [paxtuueckoe 3ausTre Ne37. 2 HpaKTI/IquKoe HI/ICHyT,
[IpoekT «CBETHIILHHK 3aHITUE MpaKTHUKa
yrpasisiemblid 1o USB»

Tema 6. OCHOBBI KOMIILIOTEPHOT0 H HATYPHOT0 MofiesinpoBanus. IIpoekTHas neATeJbHOCTD. — 24 yaca

59 [Mousitue Mozenu oobexTa, 2 KommnekcHoe HaoOmronenue,
poIEecca, sBICHAS. 3aHITHC aHanu3, oecema

60 2 KommekcHoe HaGmonenwue,
[locTpoenune Mmoaenu.

3aHITHE aHaims, Oecena
61 [[MonsTHe 0 KOMIBLIOTEPHOM 2 KommnexcHoe Hab6mronenue,
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PKCIEPUMEHTE. 3aHATHUC aHaJIn3, Oecena
62 . 2 KommmiexkcHoe HabGmronenue,
TpeboBanust kK Hay4yHOI paboTe
3aHATUC aHaJIu3, 66C€I[a
63 |besomacusrii MHTEpHET. 2 Kommnexkcuoe HabGmronenne,
IMpakTrdaeckoe 3ausTue Ne38. Coop 3aHSITHE aHanms3, oecena

MHpOPMALINH.

64

[MpaxTraeckoe 3arsTre Ne39.
CtpykTypupoBanue, oToop
MMEIOIUXCS MaTepHaioB
MPOEKTHOM U UCCIIEI0BATEIbCKOMN
[paboTHI.

2 [IpakTuueckoe
3aHsATHE

Oecena, KpyTiblid
CTOJI, TIPAKTUKA

65 [IpaxTtudeckoe 3anstue Ne40. 2 [IpakTrueckoe JUCIYT,
CamocTosTenbHa paboTa Hall 3aHSITHE SKCKYpCHS]
[POEKTOM

66 [IpaxTudeckoe 3ansTre Nod 1. 2 KommiiekcHoe HaGmronenwue,
CamocTosiTensHa paboTa Haf 3aHSITHE aHanus, becena

IMPOCKTOM

67 [Ipaxktuueckoe 3aHsTHE Nod2. 2 HpaKTquCKOG IPAKTHKA,
CaMocTosTenpHa paboTa HaJ SAHSITHE KPYTJIBLii CTOI,
MPOEKTOM

68 [[Ipakruyeckoe sansTie Ne43. 2 Komrmnekcuoe Hao0mroaenue,
CaMocTosTenpHa paboTa HaJ SAHSTHE aHanms, Gecena

IMPOCKTOM

69 [Ipaxktuueckoe 3ausTHE Nod4, 2 [IpakTrueckoe becena,
CamocTosTennbHa paboTa Hall 3aHSTHE TECTUPOBAHUE
[POEKTOM

70 [IpaxTtudeckoe 3aHsTHe NodS5. 2 IIpakTueckoe becena,
CamocTosTenbHa paboTa Hall 3aHSTHE TECTUPOBAHHUE

[IPOEKTOM

IlonBenenne utToroB kypca. CMoTp-KoHKYpC. — 4 yaca

71

[MpakTHueckoe 3aHsATHE
Ne46. CMOTP-KOHKYPC TOTOBBIX

2 [IpakTuueckoe

BricTynnenue;
3aIInTa MPOeKTa

3aHATUC
[IPOEKTOB.
72 [IpaxkTrueckoe 3aHsATUE 2 KomiiekcHoe BricTynnenue;
Ne47. CMOTP-KOHKYPC T'OTOBBIX 3AHSITHE 3alllKTa IPOEeKTa

IMPOCKTOB.

2.2. YcaoBus peajau3anuy NporpaMMmsl
MartepuaJibHO-TeXHHYeCKOe o0ecneyeHne MporpaMmmbl

JInst ycnemHoi peanu3alnydy nporpaMMbl HEOOXOUMO:
1. KaOuner, ocHaleHHBIM TO BCeM TPEOOBAHUSAM OE30MACHOCTH U OXPaHBI

TpyAa.

Crobl 8 1IT.

DKpaH.

WCoNORWLDN

Crynbs - 15 mr.
Komnreroreps! (styudmie HOyTOyku) — 10 mir.
MynpTrMeIa TpoeKTop.

HNuTepakTuBHas gocka.
JIMCKOBBIE HAKOIIUTEIIH.

On-line Beixoa B MIHTepHET (KeIaTeIbHO BbIICICHHAS JTUHHS).

10 PobOoToTexHuueckuii KOHCTpyKTOp Ha Arduino.
[TporpamMmmMHOe obecrieueHue:

1. Omnepanuonnas cucrema Windows (7, 8 wiu Beiie), Linux;

2. Cpena nporpammuposanus Arduino IDE, MBlock.
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MeTtoaudeckre MaTepHrabl
1. MynbTuMeauitHbie Ipe3enTanuu B hopmare MS Power Point
2. DNEeKTpOHHBIE KHUTHU U YYEOHUKHU
3. bubmmorexku mporpamm.

JUIs yCHemHoro MpoBEIeHUS 3aHATUH HEOOXOTUMO CO3/IaTh JIOKATBHBIN
CaiiT, Ha KOTOPOM HaXOAWJIWCh ObI BCE MaTepHabl Kypca: KOHCIEKTHI JICKIIUH,
BU3YyallbHBIC MaTepHalbl JJIsl 3aHSATHH, MPAKTUYECKHE 3aJaHus ©W PpadOThI
yYalUXCs,  CIHUCOK  PEKOMEHAYEeMOW  JUTEpaTyphl,  MaTepuaabl  JUIA
JOTIOJTHUTEIHFHOTO YTEHUS.

2.3. @opMbI aTTECTALUM U OLICHOYHbIE MATEPHAJIbI

[IpoBepka 3HaHMI, YMEHUN U HABBIKOB IPOBOJUTCS B TPH dTana:

v/ HauanbHast JUAarHOCTHKA IPOBOAMTCS B Hadale oOydeHms. Ee pe3ysibraTel
IIO3BOJISIFOT ONPEAECTIUTD YPOBEHD PA3BUTHS ITPAKTUUECKUX HABBIKOB.

v IIpoMeXyTOYHAss JMArHOCTHKA IPOBOAMTCS IO TEMaM IPOrpaMMbl  —
TEMaTU4YeCKHE TeCThl, Oeceapl, cCOOpKa W MpOorpaMMHpOBaHHE poOOTa st
pa3HBIX LEJEH.

v  toroBasi JMarHoCTHKa IIPOBOAUTCS B KOHIIE 0OydeHusi. Ee pe3yiabraTel —
OBJIaJICHUE HOBBIMHU IIPAKTUYECKUMHU HABBIKAMH, YMEHUE IIPUMEHATH 3HAHUS Ha
MpakTUKe. B KadecTBE UTOrOBOr0 KOHTPOJIS IPOBOJATCS COPEBHOBAHUS,
BBICTaBKH.

OueHouHblE MaTepHalibl BBIPAXKAIOTCS B YCHEIIHOW CcJadye TEKyIuX H
UTOTOBBIX TECTOB IO pazleiaM MporpaMMbl, B TPUMEHEHHE Ha MPAKTHKE
IPOrpaMMHUPOBAHMSI, TECTUPOBAHUSA, COOPKH MOJIETH, B y4aCTUU IIKOJIBHUKOB B
OJIUMIIMAJAX MO HHPopMaTuke, B padOTE HAy4YHBIX KOHPEPEHIHUSAX IO
UH(POPMATUKE U TEXHUUECKOMY KOHCTPYHPOBAHHUIO.

2.4. MeToauyeckne MaTepHAaJIbI
MeTtoanueckoe ooecnevyeHue NpoOrpaMmbl

Metoabl o0yuenusi. Boibop ¢dopm u MeTonOB OOYyYEHHS 3aBUCHUT OT
CTENEHU  CJOKHOCTHM  HW3y4aeMOTo  Marepuaia, YpPOBHS  IOJTOTOBKH
BOCITUTAHHUKOB, 3MOIIMOHAJILHOTO HACTPOSI TPYIIBI W JKEITAHWS yYaIIuXCs
paboTaTs.

[IpenomaBaTenb CTaBUT HOBYIO TEXHHUYCCKYIO 3ajady, PEIICHHE KOTOPOM
UIIETCS COBMECTHO. [Ipw HEoOXOIWMOCTH BBITTONHICTCS 3CKH3 KOHCTPYKITUH.
Ecnmm nns pemenus tpeOyercs MporpaMMHPOBAaHHE, YYAIIHECS CaMOCTOSTEIBHO
COCTAaBJISIFOT TPOrpaMMbl Ha KOMITBIOTEpax (BO3MOXKHO IO TPEIIOKEHHOM
npenoaasareneM cxeme). lanee ydamuecss paboTaroT B rpymnmax mo 2 4eloBeKa,
ACCUCTEHT TIpemnojiaBaresiss (OAWH W3 YYEHUKOB) pa3aaeT KOHCTPYKTOPHI C
KOHTpOJUIEpaMH W JOTMOJIHUTEIBHBIMU ycTpoiicTBamu. [IpoBepuB Hamuyue
OCHOBHBIX JICTAJe, YydYaluecs TMPUCTYNaloT K co3manuio pobotoB. I[lpum
HEOOXOJMMOCTH TIPETNO/IaBaTellb pa3aeT yueOHbIE KApTOYKHA CO BCEMHU dTamamu
cOOpkH (MM BBIBOAWT HM300paXK€HWE STANoB Ha OOJBIION 3KpaH C IMOMOIIBIO
npoekTopa). [Iporpamma 3arpyxaeTcsi y4aluMuCs U3 KOMIBIOTEpa B KOHTPOJLUIEP
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roTOBOM Mojenu poboTa, M MPOBOJATCS HUCIHBITAHUSA Ha  CHEIUAIBHO

MPUTOTOBJICHHBIX MOJsAX. [Ipy HEOOXOAMMOCTH MPOU3ZBOAMUTCS MOJIUPUKAIIISI

nporpaMMmbl U KOHCTpYKIMH. Ha 3TOM 3Tame BO3MOXKHO pasjeiieHue pojied Ha

KOHCTpYKTOpa M mporpammucta. [lo BBIMOJHEHWH 3adaHuUs ydaliuecs JeiaroT

BBIBOJII O Haubojee 3P EKTUBHBIX MeXaHHW3MaxX W MPOrpaMMHBIX XOJjaX,

MPUBOJIAIIMX K PEIICHUIO MPOOJIEMBI. Y JaBIIMECS MOJEIU CHUMAIOTCS Ha POTO U

BU1e0. Ha 3aKiIrounTensHOM CTaaquu MOTHOCTHIO pa30oUparoTCsi MOACIA pOOOTOB U

YKOMILIEKTOBBIBAIOTCS KOHCTPYKTOPBI, KOTOPbIE MPUHUMAET acCUCTEHT. DoTO- U

BHUJICOMATEpHUal IO OKOHYAHUU YPOKa pa3MEIAeTCs HAa CHEUUATBHOM IIKOJILHOM

CETEBOM pecypce AJisl MOCIEYIONIETO UCIIOIb30BAHUSI YUCHUKAMU

Hcnonb3yroTes cneayronuye MeToIbl 00yYeHUS:

ObvacHumenvHo-ULIOCMpamuHovle. pacckas, 0ecena, IPOCMOTP WILTIOCTPAITUN U3
YKYpHAJIOB, JIEMOHCTPAIIUS U WIUTIOCTPALIUSL.

Penpooykmusenwiii: ©3roToBIeHHE pabOT MO 00pa3Ily, arOPUTMY.

Jluanoeuweckuii: TAATOT  MEXAY BOCHUTAHHUKOM U II€JarOTOM, KOTOPBIM
oOecrieunBaeT ©Oojiee TMOJHOE, TOYHOE, YIIyOJEeHHOE W3Yy4YCHUE
Marepuana, IyTéM OOCYXJCHHS, BO3HHUKAIOIIMX IMpoOJieM MpH
pa3paboTKe TBOPUECKUX ITPOCKTOB.

Depucmuveckuti: BOCTIUTAHHUKH CaMOCTOSITEIbBHO C Y4E€TOM TIPHOOPETEHHBIX
3HAHUW M YMEHHMU pa3paldaThiBalOT M M3rOTABIMBAIOT HOBBIE MOJIEIH,
U3J1eJIUsl, TBOpUECKUE PaObOThI, TPOBOASIT MOUCK HOBBIX PEIICHUIA.

Ilpobnemno-uccneoosamenvckue: BOCHUTAHHUKHM COBMECTHO C  IEJarorom
MPOBOJAAT HCCIENOBaHUs, 0000IIAIOT MaTepuasbl, UCIOIb3YIOT HOBBIC
TEXHOJIOTHH.

Uzeposvie: 3anaTHE-TTYTEILIECTBUE, UTPA, COPEBHOBAHUE.

MeTonpl, CTUMYJIUpPYIOIIUE AKTHUBHOCTh J€Ted (Urpa, IUCKYCCHUs, CO3JaHue

AMOILIMOHATILHO-OKPAIIIEHHBIX CHUTYyalliid, MOOIIPEHUE M II0XBaja, IOJJEpiKKa,

PpoOJIEMHO-TIOMCKOBBIC CUTYAITUH.

Ctumyabl: oT60p pabOThl Ha KOHKYPC, HArpakJI€HHE TpaMOTOM WM IEHHBIM
MIPU30M.

MeToanyecKkue MaTepuaJIbl

MarepuajibHO-
TEXHHYECKOEe
Ne ®opma OpraHu3aluy u MeTtoabl U IpHeMbI DopMmbl
Paznen OCHAaIlleHHe, N
n/n o 3aHATHH O0Yy4YEeHUSA MMoABECACHUA UTOI'OB
/ MUAAKTHYECKHH 0
Marepua
ONEeKTPOHHBIN
Bsenenue B
KOHCTPYKTOP CrnoBecHble,
00pazoBaTeNbHYIO Coobmienue, 6ecena, Bronnas
PoGororexuuue HaTJISIHBIC,
nporpammy. [IpaBumna o MIPAKTHIECKOE 3aHATHE. JIMAaTHOCTHKA
cKuit Habop, NIPaKTUYECKHE.
Tb Ha 3aHATHSX.
KOMITBIOTEP
ONEeKTPOHHBIN
CoBpemeHHbIe
KOHCTPYKTOP Coo0bmenue, Oecena, CrnoBecHble,
TEXHOJIOTUH U - O6o06maromas
PobGoToTexHuye | Kpyribli CTOM, JUCKYCCHS, HATJISTHBIC,
MIEPCIICKTUBBI X o Oecena.
, . .
CKuil Habop MPaKTUUECKOE 3aHSATHE MpaKkTUYeCcKue
pa3BUTHSL.
KOMIIBIOTED
DNIEeKTPOHHBII Uccnenosanue, mpocMoT CrnoBecHble
OCHOBBI P . - 1P p ’ O6o0marormas
KOHCTPYKTOP BUJICOMATEPHATIOB, HATJISTHBIC
AITOPUTMHU3AIHH. Oecena.
PoGororexnuue | TBopueckas padoTa. MIPaKTUIECKUE
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CKuit Habop,

KOMIIBIOTEP
becena, mpaktuueckoe CrnoBecHsble, Ananus,
3HAKOMCTBO C Texandyeckue
. 3aHATHE, TBOPUYECKAS HarJIsIHbIC o0oOmaromas
ANEKTPOHUKON cpencraa
pabora. MIPAKTHIECKHE Oecena
DNEeKTPOHHBIN
KOHCTPYKTO Coobmenue, becena CrnoBecHble
KonctpynpoBanne u PYKTOP . a, ’ Ob6o06maromas
Al PobGoToTexHmde | KpyTIbIil CTOI, TUCKYCCHS, HarJIsTHbIC, Gecena
ckuit Habop, MIPAKTUYECKOE 3aHATHUE. MIPaKTUYECKHE. ’
KOMIIBIOTEP
OCHOBBI .
ONeKTPOHHBIN
KOMIBIOTEPHOTO U
HATYDHOT'O KOHCTPYKTOP Becena, mpakTrueckoe CrnoBecHble, Amnanus,
yp PobGoToTexHuye | 3aHsTHE, TBOPUYCCKAS HATJISTHBIC oboOraromias
MOJICITUPOBAHUS. N
cKkuit Habop, pabora. MIPAKTUYECKHE Gecena
IIpoektHas
KOMIIBIOTEP
JICSITEIIBHOCTB.
ONeKTPOHHBIN
[ToaBeneHne UTOTOB KOHCTPYKTO CrnoBecHbIe
AABEA PYKTOP ’ CMOTp-KOHKYpC
Kypca. CMoTp- Po6otorexumue | Konkypc. HarJIsigHbIC, DOCKTOR
KOHKYPC. ckuit Habop, MIPaKTHICCKIE. P
KOMIIBIOTEP
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2.5. Cniucok JauTepaTypsbl U CPeACTB 00yUeHUs
MeTtoauyeckue mocoous /s MeJaroroB J10MOJTHUTEIHLHOT0 00pa3oBaHus
10 MOIYJIIO0:

OO0pazoBarenbHast pOOOTOTEXHUKA BO BHEYPOUHOU JI€ATEIBHOCTH: y4eOHO-
Metoaudeckoe nocodue /B. H. XamamoB u np. — Yensbunck: Barmsan, 2011.—
96 ¢ ui.

Ty3oBa O. I[Iporpamma U TemMaTH4eCKO€ MJIaHUpPOBaHUE Kypca «(OCHOBBI
IPOrpaMMHUPYEMON MHUKPO3IEKTPOHUKHU. Co3/1aHuE YIPaBISEMbIX YCTPOWCTB
Ha 0a3e BBIUMCIUTENbHOW TMIaThopMbl ApaynHO» [DIEKTPOHHBIN pecypce]:
OnextuBHbIA Kypc. 10 kmacc URL: http://wiki.amperka.ru/ media.

KOpeBuu E. 1. OcHOBBI pOOOTOTEXHUKH. - 2-€ U3M., mepepald. u jmom. -
CII6.: BXB-IlerepOypr, 2005. - 416 c., u.

Cnmcok JuTepaTypsbl AJ1s1 IIKOJILHUKOB /1JI51 0CBOEHHUS MOIYJIfA:
['onono6os. B. H. C wero Haumnatorcs po6otel. O mpoekre Arduino s
IIKOJIbHUKOB U HE TOJbKO). — M., 2011.

[Ipeaxo M. 123 skcnepumenta no pobororexnuke. - M.: HT Ilpecc, 2007. -
544 c., wWi. DHIUKIONEAUYECKHA CJIOBAph IOHOIO TEXHHKA. — M.,
«Ilemarorukay», 1988. — 463 c.

OununmnoB C.A. PobGotorexnuka mis nere u ponurenei. — CII0.: Hayka,
2010 - 195 c.

HNuTepHeT pecypcesbi:
1. http://amperka.ru

2. http://int-edu.ru/
3. http://raor.ru/
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