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Pasznesa NelKoMiuieke 0CHOBHBIX XapaKTepUCTHK NPOIPaMMbI

1.1 Hoacnumenvnas 3anucka

[Iporpamma «OCHOBBI MPOTPaAaMMHUPOBAHUS M TMOCTPOCHHE MPOCTBIX CUCTEM Ha
OCHOBE TUTAaTGOPMBI APAYHHO» UMEET TEXHUYECKYI0 HAINPaBJICHHOCTh, M HAIPaBJICHA Ha
Pa3BUTHE MBIIUICHUS, JJOTUKH, TBOPUECKOTO MOTEHI[MAaIa YYEeHUKOB. [IporpamMmma qaHHOrO
Kypca MOCBSIIEHA OOYUYEHHIO IIKOJBHUKOB HadyallaM MPOTrpaMMHPOBAHUSI HA MHpPUMEPE
1aTGOPMbI «APIYHUHOY, a TAKXKE YMEHUIO paboTaTh C JAHHBIMU B TEKCTOBBIX IOKYMEHTaX.
[Iporpamma opueHTHpOBaHA Ha HKCIIOJB30BAHUE MOJYYa€MbIX 3HAHUU Uil pa3pabOTKu
peaTbHBIX TPOEKTOB.

JononHutenbHas —obmieoOpa3zoBarenbHas oOiiepa3BuBatomas mnporpamma  «OCHOBBI
IPOTrPAMMHUPOBAHKS U TTOCTPOEHHE TPOCTHIX CHCTEM Ha OCHOBE IIATHOPMBI ApPIyHHOY
COCTaBJICHA Ha OCHOBE CJICAYIOIINX HOPMATUBHO-TIPABOBBIX aAKTOB:

OenepanbHbii 3akoH oT 29.12.2012 1. Ne 273-®3 «OO6 ob6pazoBanuu B Poccuiickoit
Deneparun» (nanee - @3 Ne 273).

[Ipuka3z MunuctepcTa npocsemienus: Poccuiickoit deneparnun ot 9 Hos0pst 2018 1. Ne
196 «O6 ytBepxaeHun [lopsinka opraHu3zalMM W OCYIIECTBJICHHS 00pa3oBaTelbHOMN
JESATEILHOCTH T10 JIOTIOJTHUTENIbHBIM 00111e00pa30BaTeIbHBIM IPOrpaMMaM.

[locranoBnenne ['JTaBHOTO TrOCYAapCTBEHHOIO CaHUTApHOTO Bpada Poccuiickon
®enepammn ot 28.09.2020 Ne 28 «O6 yrBepxnennn canutapubix npasui CII 2.4.3648-20
«CaHUTapHO-3MUJIEMHOJIOTMYECKUE TPEOOBAHUS K OPraHU3AIMSM BOCITUTAHUS K O0yUEHMUS,
OT/IbIXa U O3JIOPOBJICHUS AETEH U MOJIOJICIKI

I[Tucekmo Muno6praykn Poccum ot 18.11.2015 Ne09-3242 «O HampaBiaeHUU
undopmaruu» (BMecte ¢ «METOOUYECKUMU PEKOMEHJAIUSIMUA 10 TMPOEKTUPOBAHUIO
JOTIOTHUTENBHBIX ~ OOIIEpa3BUBAOIIMX  NporpamMMm  (BKJIOYAash  Pa3HOYPOBHEBBIC
POrPAMMBI)».

[Tucekmo Muno6pnayku Poccuu ot 29.03.2016 NeBK-641/09 «O nampaBiaeHuu
METOJUYECKUX peKoMeHaanui» (BMecte ¢ «MeToauYecKUMu PEKOMEHIAIUSIMU 10
peanuzanuy  aJanTUPOBAHHBIX JOMOJHUTEIBHBIX 00I€00pa30BaTeIbHBIX MPOTPaAMM,
CIOCOOCTBYIOIUX COIMAIBHO-TICUXOJOTUYECKON peadunuranuu, npodeccuoHaIbHOMY
CaMOOIPEAEIICHUIO AETEN C OTPAHUYEHHBIMA BO3MOKHOCTSIMU 37J0POBbs, BKJIIOUasl JETEM-
WHBAJIUJIOB, C YIETOM UX OCOOBIX 00pa30BaTEIbHBIX MOTPEOHOCTEI).

AKTyaJIbHOCTh: Pa3BuUTHE COBPEMEHHOTO NPOMU3BOACTBA JAJ0 TOTYOK TAKOMY
HaMpaBJICHUIO KaK MHKPOJICKTpOHUKA. Bce OoJbllie yCTpPOWCTB TIOSBISIETCS B
OKpY’KarollleM MHUpE, KOTOPhIE COAEPKAT B ce0€ IIEKTPUUECKUE KOMIIOHEHTHI, TaTYUKU U
npyrue 35eMeHThl. C Ipyroil CTOpOHBI, OJTHOM U3 KIOUEBBIX MpobJieM B Poccuu sBisieTcs
ee HemocTaToyHas OOECIeUeHHOCTh WHXKEHEpHbIMU Kaapamu. Ceiuac HE00X0aMMO
AKTUBHO HA4YMHATh MACCOBYIO TMOMYJSIpU3AIUI0 TPOPECCHu WHXKEHepa U BECTH
3¢ (HEKTUBHYIO TIJITAHOMEPHYIO padboTy Mo npooprueHTauu.  MHKPOITEKTPOHHUKA
sBisieTcss YPGEKTUBHBIM METOJIOM JIJIsI U3YyUCHHSI BOXKHBIX 00JIaCTeW HAyKH, TEXHOJOTHH,



KOHCTPYHpPOBAaHUs,  MareMaTuku. [HTepec  moapacraromero  IMOKOJEHUs K
MUKpOIIpoLeccopam, MPOrpaMMHUPOBAHUIO U KEJIAHUE OCBOUTH COBPEMEHHYIO pajguo- U
MHUKPO3JIEKTPOHUKY J€1AET MeJaroruuecky 1eecoo0pa3sHbIM O3HAKOMIICHUE yJal[uXcsl ¢
OCHOBaMHM 3HAHUM B 3TUX O00JIACTAX, MCIOJb3YyS TEXHOJIOTMU COBPEMEHHOI'O YPOBHS.
N3ydeHne B3aMMOJNEUCTBUSA JJIEKTPOHHBIX YCTPOWCTB MNPEIOCTABUT HOBOE IIOJIE JUIS
TBOPYECKOU JIEATENBHOCTH YYaIIUXCS.

AKTyaJIbHOCTh ~ NpOrpamMMbl  OOyCIIOBJIEHa BpPEMEHEM U  3aKJII0YaeTcss B
(opMUPOBAHNN MOTHUBALIMHU K IOJYYEHHIO MHKEHEPHO-TEXHUYECKUX CIIEUAIBHOCTEN JIsI
BO3MOKHOTO Ipo1ospkeHus yueOnl B BY3ax u nocnenytomieit paboTsl Ha NpeAIpUATHSX T10
MH)XCHEPHOTEXHUUECKUM CHELUAIBbHOCTSIM. B  pe3ynpraTe o00y4deHMs y ydalluxcs
CKJIa/IbIBAETCs 00IIee BIIEYATICHUE O pelIacMbIX HHKEHEPAMU 3a7adax, 00 UCIOIb3YEMBIX
MeTOo/1ax PadOTHI.

Anpecar.

[IporpamMma mpenHa3zHadeHa Ui AeTeid B Bo3pacte 14-17 ner 6e3 mpeabsBIIeHUN
TpeOOBaHUI K 3HAHUSAM M YMCHUSIM.

[Iporpamma paccumtana Ha 102 gaca, cpok peanw3aliy JaHHOW Tporpammbl 34
y4eOHbIC HEICIH.

dopma 0OydeHHS — OUHasl.

MuHUMaIBHOE YHCIIO JETeH, OJHOBPEMEHHO Haxoismuxcs B rpymme, - 10
MakcumaibHoe — 12.

CocTaB rpynmbl TOCTOSHHBIN, SBJISETCS OCHOBHBIM COCTaBOM TPymIbl «OCHOBBI
IPOrpPaMMHUPOBAHUS U TIOCTPOSHHUE MPOCTHIX CUCTEM Ha OCHOBE IIAT(HOPMBI APIYHHOY.

Pesxum 3aHATHI.

3aHATHS 110 JIAaHHOM JOTOJHUTEIIBHOM 00IIeo0pa3oBaTeIbHON  MpOTrpaMme
OpraHU30BaHbI C MEPUOJUYHOCTHIO TPU pa3a B Heaemto no 1 yacy. [IpogomxuTenbHOCTD
3aHSTUA B TPYIAX YCTAHABJIMBAETCS B COOTBETCTBUU C CAHUTAPHBIMH HOPMaMH U
MpaBWJIaMH M pacCUMTaHa B akaJeMUUYECKUX yacax (akajgemMudeckuit yac — 40 MUHYT).

O0bem 06mIc00pazoBaTeIbHON O0IIEPAa3BUBAIOIICH TPOTpaMMBI: [IJII OCBOCHHS
mporpaMmbl  Ha Bech mepuoj; oO0yueHus 3amanupoBaHo 102 yueOHBIX dHaca;
IPOJIOJKUTEIFHOCTh YaCcTH 00pa30BaTEIbHON MPOTrpaMMBbI (Tofa 0Oy4eHHs ) IO Y4eOHOMY
wiany — 102 yaca.

Cpoxk ocBoeHust TporpaMmsl - 1 rog.

DopMbl 00yYeHUs.

Ha 3ansaTusx npuMeHsroTcst pa3iandHbie GopMbl pabOTHI:
- MHIAVBUAyaTbHAS,

- (ppoHTaNBHAS;

- TPYIIIIOBAs.



NunuBunyanbHas ¢opma MoApasyMeBaeT B3aUMOJEHCTBHUE Iearora C OJHUM
oOyyJarouumcs; MO3BOJISIET, HE yMEHbIIas aKTUBHOCTU OOYy4YarolIerocsi, coJAeHCTBOBATH
BbIPAOOTKE HABBIKOB CAMOCTOSITEILHOU PabOTHI.

@ponTanpHas Qopma MpeaycMaTpuBaeT I0Aady Y4yeOHOro Marepuana BCEMY
KOJUIEKTUBY O0yYaIOIUXCsl.

B xome rpynmoBoil paboThl 00y4arOmUMCS TPEAOCTABISCTCS BO3MOXKHOCTH
CaMOCTOSITEJIBHO  TOCTPOUTH  CBOK  JEATEIBHOCTH  HA  OCHOBE  NPUHLMNA
B3aMMO3aMEHSIEMOCTH, OLIYTUTh MOMOILb CO CTOPOHBI IPYT IPYyra, Y4ECTh BO3MOKHOCTH
KQKJIOTO Ha KOHKPETHOM JTare AesTelbHOCTU. Bee 3To crocoOcTByeT Ooiee ObICTpOMY U
KaU4E€CTBEHHOMY BBITTOJTHEHUIO 33JJaHUS.

Bunbl 3aHsTHIL, NPUMeHsieMble B y4e0OHOM Ipoiiecce.

OcHoBHOI1 opMolt ydeOHOTO Tpoliecca B OOBEAMHEHUN OCTAIOTCS  TPYIIIOBBIE U
WHIMBUAYaJIbHbIE TEOPETUUECKHUE U MPAKTUYECKHUE 3aHATHS, a TAKKE yIaCTUE B KOHKYpCax
TEXHUYECKOU HAIIPaBJICHHOCTHU IIKOJBHOTO U MyHUIIUIIAIIBHOTO YPOBHS.

®opMblI O/IBE/IEHNS] Pe3YJIbTATOB!

- OTIPOC;
- MacTep-KJacc;

- CaMOCTOSITCIBHOE BBIITOJIHCHHE 3aaHUA;
- 3aIUTa MUHHU-TIPOCKTOB.

1.2 Ilenu u 3a0auu npozpammol

[{enapro moJydeHHsI Kypca SBIISIETCS MOJTYYEHUE TEOPETHYECKMX M IMPAKTHYECKHX
3HaHWM, YMEHUA M HaBBIKOB B 0OJIACTH COBpPEMEHHOM HH(POpMATHUKH; (HOPMHPOBAHUE
LIEJIOCTHOT'O MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
U OOILIECTBEHHOM MpPaKTUKU, a TaK XK€ OOyuyeHHUE yJalluxcs MNPUHIMUIAM M METOoJaM
pa3pabOTKH, KOHCTPYMPOBAaHHUS W MPOrPAMMHUPOBAHUS YINPABISEMbBIX 3JIEKTPOHHBIX
yCTpOMCTB Ha 0asze BbrUMCaUTENbHON maTdopmsl Arduino (ApaywHO), OCHOBaM
nporpammupoBanusi B Arduino IDE, pa3ButHe HaydHO—TEXHMYECKHMX TBOPUYECKHUX
CIOCOOHOCTEH 1 PopMUPOBAHUE YCTONYMBON MOTHUBAITMU K TEXHHYECKOMY TBOPUYECTBY.
3agauu MpoOrpamMMel:

Obyuarowue:

- O0BSICHUTH 0a30Bble TOHATHS C(hepbl TPOTPAMMHUPOBAHMS M €r0 KIIOYEBBIC
0COOEHHOCTH;

- OBJIQJICTh BAXKHEUIIMMH OOIICY4YeOHBIMH YMECHHUSIMHU U YHUBEPCATBHBIMH YUCOHBIMH
nerctBusMu  (popMyIHpoBaTH €AW JACSITCIBHOCTH, IUIAHUPOBATh €€, HAXOIWUTh U
00pabaTbiBaTh HEOOXOAUMYIO HWH(OOPMALMIO W3 PaA3IMYHBIX HCTOYHUKOB, BKIJIHOYAs
WnrepHer.);

- 03HAKOMHTH C TEXHUYECKMMH BO3MOKHOCTIMH Arduino;

- 03HAaKOMHTH CcO cpenoi mporpammupoBanus Arduino IDE;



- TIOJIYYUTh HABBIKM PalOOThI C JATYMKAMH|, CEHCOPAMH, CBETOAMOJIAMHU, NUCILICIMH,
JIBUTATEIISIMH, COBMECTUMBIMH C Tu1aTdopmoii Arduino;

- 00BACHUTH 0a30BbIC MOHATHUS TEXHOJOTUHU «IHTEpHET Belen»;

- copMupoBaTh 6a30BbIC HABBIKK CO3IAHUS MPE3CHTAITUIH;

- TOPUBUTH HABBIKKM MPOCKTHON JAEATEIbHOCTH, B TOM YHCIE€ HCIOJIb30BAHUE
WHCTPYMEHTOB IJIAHUPOBAHMS.

Pa3zsusarowue:

- c11oco0CcTBOBaTh (POPMUPOBAHHIO MH()OPMALIMOHHON U AITOPUTMHUUYECKOH KyJIbTYpBI;

- pa3BUTHE AJTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOAUMOTOo JJIsl MPOPECCUOHATBHON
JESTEIBHOCTH B COBPEMEHHOM OOIIECTBE;

- pa3BUTHE MHTEpeca K HAyYHO-TEXHHYECKOMY, HH)KEHEPHO-KOHCTPYKTOPCKOMY
TBOPYECTBY;

- pa3BUTHE YMEHHI COCTaBUTh U 3aIIUCATh AITOPHUTM;

- cnocoOCTBOBaTh (HOPMUPOBAHMIO YMEHUHN (opMalld3allid U CTPYKTYPUPOBAHUS
uHpOpMallMu, YMEHHsS BBIOMpATh CIOCOO MPEACTABICHUS JAaHHBIX B COOTBETCTBUU C
MMOCTaBJICHHOM 3aJ1aucii;

- chopmupoBaTh yMeHUE (POpPMYIUPOBATH, APIYMEHTUPOBATH M OTCTaMBaTh CBOE
MHEHHE;

- c(opMHUpOBATh YMEHHUE BBICTYIAThH MTyOJUYHO C JOKIAJAAMHU, IPE3CHTALMSIMMU.

Bocnumamenvnuuvie:

- BOCHHTBIBATH AKKYPATHOCTh U JUCUUIUIMHUPOBAHHOCTD MIPH BBIMOJIHEHUHU Pa0OTHI;

- crocoOCTBOBaTh (OPMUPOBAHUIO TIOJIOKUTEIBHON MOTHBAlMM K TPYIOBOM
NEATEIbHOCTH;

- CIOcOOCTBOBaTh (POPMHUPOBAHUIO OMNbITA COBMECTHOTO W HWHIAUBUAYAIBHOTO
TBOPYECTBA IPY BBINIOJIHEHUH KOMAH/IHBIX 3a/IaHH;

- BOCHHTBIBATH MHTEPEC K 3aHATUSAM MH(POPMATUKOU;

- BOCHHTBIBATH KYJbTYpY paOOTHI B rI100aIbHOM CETH;

- BOCHHTBIBATH KYJbTYpPY O€30MaCHOTO TpyAa Npu padoTe 3a KOMIIBIOTEPOM.



1.3 Cooepotcanue npozpammot

VY4eOHbIH 1aH

Ne KonnuecTBo yacos dopma
HaszBanue paznena

1/ Teopus | Ilpaktuka | Bcero KOHTPOJIA

1 Arduino. 3HakOMCTBO ¢ 2 0 2 becena
MUKpPOKOHTpoJIIepoM. Bo3moxHoCcTH
1at¢opMbl. OCHOBHBIE 3JIEKTPOHHBIE
KoMroHeHThl. Cpea
IIPOrpaMMHUPOBAHUS JUIsl ApJLyHHO
(Arduino IDE).

2 Arduino. OCHOBHBIE IPUHIIUIIBI 2 3 5 [IpakTnueck
IIpOorpaMMHUpPOBAHUA ue pa6OTBI
MHUKPOKOHTPOJUIEPOB. AHAJIOIOBbIE U
UG POBBIC BXOABI M BBIXO/IBL.

ITpakTrueckas pabora B Tinkercad.

3 Arduino. HIupoTHO-UMITyTECHAS 1 4 5 [IpakTuueck
monyisnus. [Ipaktuyeckas padora B ¥e paboThI
Tinkercad.

4 Arduino. CeHCOpBI U JaTYUKH. 2 5 7 [IpakTuueck
IIpakTrueckas pabora B Tinkercad. 1e paboThI

5 Arduino. Knomka - qaT4uk KacaHwusl. 2 7 9 [IpakTraeck
[TorenomeTpel. @OTOPE3UCTOPBHI. 1e paGoThI
Ipaktrueckas padora B Tinkercad.

6 Arduino. YnpaBlieHHE TBUTATEISAMHU. 2 7 9 [IpakTrueck
[TpakTrueckas pabora B Tinkercad. 1 paboThI

7 Arduino. IlpoekTHas 1eqaTeIbHOCTD U 1 7 8 IIpakTrueck
pa3pa60TI<a cBoeit MOJCIN ue pa6OTLI

8 IToaroroska u nposeneHue HIKoapHbIX 1 2 3 [IpakTrueck
copeBHOBaHH «Arduin0 — 3To OYEHb ast paoTa,
npocto!» COpEBHOBAH

ust

9 Arduino. becripoBoiHas nepegada 2 5 7 [IpakTrueck
JaHHBbIX. I/IH(l)paKpaCHBIe u ue pa60T]51
yIIbTPa3BYKOBBIE JAIbHOMEDBI.

ITpakTuueckas padora B Tinkercad.

10 Arduino. )Kunkokpucranindeckuii 1 4 5 IIpakTrueck
OKpaH. bubanorexu. ue paGOTBI
ITpaktrueckas padota B Tinkercad.

11 [TpoekT Ha 6a3e KOHCTPYKTOpa 3 12 15 [IpakTrueck
«CKAPT YMHBIN JIOM» e paGoTHI

12 [TpoexT Ha 6a3e «Ymuas Termima 3 12 15 [IpakTrueck
ﬁOTHK M2» He paGOTBI

13 Pazpabotka, cOopka, 2 10 12 3amura
IIPOrpaMMUPOBAaHUE CBOEH MOJIEIH. IpoeKTa
[IpoexTHas nesTeabHOCTb.

Bcero 24 78 102




Cooeporcanue yuebHo20 niana

1. Arduino. 3HaKOMCTBO ¢ MUKPOKOHTPO.LIepoM. Bo3mo:xxkHOoCcTH 11aT¢opMbl.
OcHOBHbBIE 3JIEKTPOHHbIE KOMIIOHEHTHI. Cpela NMporpaMMHUpPOBAaHUA AJIs1 APAYHHO
(Arduino IDE).

Teopus: poib MUKPODJICKTPOHUKH Ha COBPEMEHHOM JTalle pa3BUTHS OOIIECTBa.
OCHOBHBIC TOHATHAS MHUKPOSJIEKTPOHHUKH. [IpaBuina TexHUKH 0€30MMacCHOCTH TpH padboTe ¢
ANEKTPOHHBIMU  KOoMmnoHeHTamu. CTpykTypa u coctaB ApayuHo. Cpena s
nporpammupoBanus Arduino IDE. Hanpsokenue. Cuna toka. Conportunenue. Eauauiibi
U3MEPEHUS.

2. Arduino. OcHOBHbIE NPUHIMIIBI NPOTPAMMHUPOBAHUS MUKPOKOHTPOJLJIEPOB.
AHaJI0TOBbIE H IU(PPOBbIE BXOAbI U BHIXO/IbI.

Teopusa: 0CHOBBI IPOCKTUPOBAHUS U MOJICIIUPOBAHUS 3JIEKTPOHHOTO YCTPOWCTBA HA
0aze ApayuHO VYmpaBie€HUE DJIEKTPUUECTBOM. 3aKOHBI dJeKTpuuecTBa. UTeHue
AIEKTPUYECKUX CXEM.

Ilpakmuka: ynipaBiieHue CBETOIMOIOM Ha MaKETHOM JOCKE, CBETO(Op, MUTAIOIITHIE
CBETOAUO/BI.

3. Arduino. IIupoTHO-UMITYJIbCHAST MOXYJISLIMS.

Teopusa: ananoroBblil 1 HUPpoBoi curHaibl. [IIupoTHO-UMITYJIBCHASI MOTYJISALIMSL.

Ilpakmuka: yupaBleHUE SAPKOCTBIO CBETOAMOAA, HApacTalIias SApKOCTh,
TPEXUBETHBIA CBETOIUO/I.

4. Arduino. CeHcopbl U JaTYMKH.

Teopus: niousatue ceHcopa. [ludposrie ceHcopsl. JlaTank paccTossHus. AHAJIOTOBBIC
ceHcopsbl. /laTunk 3ByKa. JlaT4uku TeMnepaTrypsbl.

Ilpakmuka: co3lanve MOJENW TOXKAPHOW CHUTHAIM3allUd, MHAHWUHO, OBIOIIEeCs
cepAlle, HOYb/IeHb.

5. Arduino. Knonka - natunk kacanus. Ilorenumomerpsi. @®oTOpe3ncTOpPHI.

Teopus: xHOTIKA KaK JaTYMK HaxkaTtus. KHomouHbI# BeIKItOUartens. [IpeobpazoBanue
curHaina. Jlenurens Hanpsbkenus. [loreHuuometp. Mcnonp3oBaHue MOTEHUUOMETpA IS
pEeryJIMpoOBaHUsl BPEMEHU MUTaHUs CBeTOoAnO01a. DOTOPE3UCTOP.

Ilpakmuxka: wmMonenb CUCTEMbl YIPABJICHHUS aBTOMATUYECKUM BKIIIOUCHUEM /
BBIKJTIOUEHHEM OCBEIICHUS, UTPa KHOMIOYHBIC KOBOOM, HOUB/JICHb.

6. Arduino. YnpaBjieHue IBUTaTeJIsIMM.

Teopus: [IBwxenue o0bekToB. I[loctosHHbie nuratenu. lllaroBbie aBHUTaTeNu.
CepBoasurarenu. OCHOBBI YIIpaBJIEHHS cepBONPUBOIOM. [[paliBep moTopa.

Ilpakmuka: CKOpOCTb BpallIEHUS] MOTOPA, U3MEHEHHUE HAIPABIICHUS BPAILICHUS, YTOJI
IIOBOPOTA CEPBOMOTOPOB.

7. Arduino. IIpoexkTHasi 1eATEJILHOCTH U Pa3padoTKa CBOE MOIeJIN.

Ilpakmuxka: cOopka, MPOTpaMMUPOBAHUE, HACTPOMKA W TECTHPOBAHUE MOJICIICH:
AJIEKTPOHHBIE Yachl ¢ OyIUILHUKOM; TalMep; METEOCTAHITUS; YIIPABIISIEMbIN CBETUIHHUK;



pocTOMEp; TUPJIAHMA, 3aKUTaIOLIasAcs OT XJIOMKA; YIPABJICHHE OCBEUIEHUEM OT ITyJIbTa;
MoOuIIbHBIE PoOOTHL. Pa3paboTka, cOopka, mporpaMMUpOBAaHUE CBOEH MOJENIM HAa TEMY
JTOMAIIHUU WJIN BeCeJIbIN ITOMOIIHUK.

8. HoaroroBka u mnpoBeaenne IIKoOJBHBIX cOpeBHOBaHWH «Arduino — 310
OYeHb MPocTo!»

Teopusa: IloBTOpeHNE U CHCTEMATU3alUs IPOMIEHHOTO MATEPHAIA.

Ilpaxkmuxka: 11IkonbHBIE COPEBHOBAHMUSI.

9. Arduino. becnpoBognasi mnepenaya aanHbIX. HWHdpakpacHble u
YJIbTPa3ByKOBbI€ JaJIbHOMEPBI.

Teopusa: 6ecipoBoHAs cUCTEMa NEpeIauu MOKa3aHUu, CKOPOCTh Mepejauu JaHHBIX.
[TpuHIMTIBEI pa0OTH HHGPAKPACHBIX U YIBTPa3BYKOBBIX JATYUKOB, CUCTEMbI IPUMEHEHHUS.

Ilpakmuka: GecripoBOAHAsI METEOCTAHIIMSA, TOCTPOCHUE KapThl MECTHOCTH, 00be3]1
NPENSATCTBUN, ABMKEHUE 32 TPENSATCTBUEM

10. Arduino. XKuakoxkpucrajaiudeckuii 3xkpad. buéanorexu.

Teopusa: xunxokpucraummueckuit skpad (XKK-skpan). Xapakrepuctuku. OCHOBHbIE
KOMaH/IbI JIJIs1 BBIBO/Ia MH(OpMAIIUK HA DKpaH.

Ilpakmuka: IOAKIIOYEHUE CUMBOJIBHOTO JUCIUIES] K MUKPOKOHTposuIepy. berymas
CTPOKA.

11. IIpoexkT Ha 6a3e KOHCTPYKTOPa «YHUBEPCAJbHbIH MAKETHbINH CTEH/

CKAPT YMHBIH JIOM».

Teopus: ocHoBHble MoOHATHS O TexHosioruu Wutepuer-Bemied (I1oT), mpuHIUIBI
IIOCTPOEHUS ¥ IPOIPAMMHUPOBAHHSI YMHOI'O JIOMa.

Ilpakmuka: cOopka W TPOrpaMMHUpPOBAHUE KOHCTPYKTOpa «YHHUBEPCAIbHBIN
maketablil crenn CKAPT YMHBIM JIOM».

12. IlpoekT Ha 0a3e «YmHasa Tensmua MoTux M2»

Teopua: ocHoBHble moHATHS O TexHosorun MurtepHer-Bemwen (IoT), mpuHIMMIBI
NOCTPOEHUS U IPOrPAMMHUPOBAHUSI YMHOW TETUTHUIIBI.

Ilpaxkmuxa: c6opka u nporpaMMupoBanne Habopa «YMHas Teruia M2y.

13. Pa3paborka, cOopka, mporpamMMmupoBaHue cBoeii Mojaeiau. IIpoexTHas
AEATEJbHOCTb.

Ilpakmuka: cOopka, MPOTpaMMUPOBAHUE, HACTPOMKA W TECTHPOBAHUE MOJIEIICH:
cUCTeMa IOJIMBa PACTEHUM, HOUHON CBETHJILHUK, JIEKTPOHHBIN cerd, Thp, GecripoBoHas
METEOCTaHIIUS.

1.4 Ihanupyemeoie pe3yiromamaot
B xone peammszanum nporpammbl «OCHOBBI MPOTrpaMMUPOBAHHUS U TOCTPOCHHE
MPOCTBIX CHUCTEM Ha OCHOBE IUIaTGOpMbl ApIyuHO» Yy Yydamuxcs GOpMUPYIOTCS
CHUCTEMATUYECKUE 3HAHUS, HEOOXOAMMBIC JIJII CAMOCTOSITEIBHOTO PEIICHUs 3a/7a4, B TOM

YHUCJIC U TEX, KOTOPBIC B CAMOM KYpC€ HC paCCMaTPHUBAJIUCE. Ha MMPOTAKCHUK BCCTO KypCa



ydamiecs: M3y4mid 0a30BbIE OCHOBBI IMPOTPAMMHPOBAHHS Ha TMpUMeEpe IIaTGopMbl
«ApIyHHO».
B pe3ynbraTe 0cBOEHHS MPOTpamMMbl JOCTUTAIOTCS CISAYIONINE PE3YIbTAThI:
npeomemuole:.

— 3HATh OCHOBHBIE METOJIBI Cpelibl porpammupoBanus Arduino IDE;

— yYMeTh TIOJIb30BAThCS TEPCOHATBHBIM KOMITBIOTEPOM H €ro IepudepHiftHbIM
o0opymoBaHuEM;

— YMeThb COCTaBISITh AJITOPUTMBI, OMPENEISATh MOCIEI0BATEIFHOCTD BBIMOIHEHUS
KOMaHJI;

— YMeTh yCTaHABIMBATh MPUINHHO-CIICICTBEHHBIC CBS3H;

— YMeTh TECTHPOBATh M ONTHMHU3UPOBATH AITOPUTMBI TPOTPAMMBEI,

— YMeTb CO3/1aBaTh U MPEOOPa30BHIBATH MOJICIIM U CXEMBI JIJISl PEIICHHs 3a/1a4,

— yYMeTh CaMOCTOATEIBHO OTJIAXXMBATh MPOTPAMMHBIA KOJI, UCTIOTB3Ysl, B YACTHOCTH,
TaKHU€ CPEJICTBA KAK MOHUTOPHUHI NIOKa3aHUM 1aTYMKOB, 3HAUEHUHN IEPEMEHHBIX;

Memanpeomemubie.

— yMeTh (OopMyIHpOBaTH 3alady Ha MPOCKTUPOBAHUE HCXOAS W3 BBIABICHHOU
po0JieMbl, pa301BaTh €€ Ha 3TaIlbl BHITOJIHEHUS;

— pa3BUTH (paHTA3UIO, MBIIIIJICHUE, BHUMaHUE, BOOOpaKEHNE U MOTUBALIUIO K Y4eOHOM
JeSITEIbHOCTH;

— YMeThb BECTH IOWCK, aHaliu3, OTOOp HMH(OpMalMM, €€ COXpaHEHue, meperady u
IPE3EHTALINIO C TOMOUIBI0 TEXHUYECKUX CPEICTB MH(OPMALIMOHHBIX TEXHOJIOT Ui,

— yYMeTh TpPOBEPSATh CBOM pEIICHUS W YIydlllaTh pPE3yJabTaT MPOEKTa HCXOIsi W3
PE3yNbTaTOB TECTUPOBAHUS;

— yMeTh paboTaTh B KOMaH/IE;

JIUYHOCMHbIE:

— Ppa3BUTh KOMMYHUKATHBHBIC HAaBBIKH: HAy4YUTh UW3JIaraTh MBICIM B YETKOU
JIOTUYECKOW TIOCTIEIOBATEIbHOCTH, OTCTaWBaTh CBOIO TOUYKY 3PCHHs, aHATM3UPOBATH
CUTYyallMI0 M CaMOCTOSITEJIbHO HAXOIWUTh OTBETHl HA BOIPOCHI MyTEM JIOTMYECKUX
paCCYXICHU;

— OCBOMTDBb HABBIKH IIPC3CHTALINH,



- C(I)OpMI/IPOBaTB TaKHe KadycCTBa JINMIYHOCTH KakK: OTBETCTBCHHOCTD,

HNCIIOJIHUTCIIBHOCTDb, ICHHOCTHOC OTHOCHUC K ACATCIbHOCTHU, dKKYPAaTHOCTb.

Paznen 2. Kommuieke opraHM3auMoOHHO-NIEIarOru4ecKuX yCJa0BHH

2.1 Ycnosusn peanuzayuu npozpammot

MartepuajibHO-TEXHHYECKOEe 00ecneyeHne

KommbroTepHsiii kiacc o00OpyAOBaH B COOTBETCTBUHM C NPO(UIEM MPOBOJAUMBIX
3aHATUN M MMEET clieqyloliee o0OpyaoBaHHE, HOYTOYKH, MpOrpaMMHOE OOecredeHue,
WHTEPaKTUBHAS Jocka, Habopbl Arduino Marpémka Z. KonrdaecTBo e IMHALL 000pyT0BaHUS
U MaTepUaJioB NMPUBEACH U3 pacueTa MPOJOJIKUTEIBHOCTH 00pa30BaTEIbHON MTPOrPAMMBbI
(102 gaca) 1 KOJTMYECTBEHHOTO COCTaBa TPYIbI o0yJarommxcs (12 denoBek).

Ipeszenmayuonnoe obopyoosanue
WNurepaktuBHas nocka— 1 mir.,
IIpoextop — 1 mr.
Komnwvromepnoe obopyoosanue

HoyTt6yk — 13 .

OnexktpoHHbIA Ha0op Arduino Matpéuika Z —7 wr.

O6pasoBaTeibHblil Habop "YMuas Terumia MoTuk M2" — 1.

O6pazoBatenbHbiil MakeTHBIN cTeHA « CKAPT YMHBIN 1oM» - 11T,

IIpoepammmnoe obecneyenue
OducHoe nmporpamMmmHoe obecrieuenne —131miT.
WuterpupoBannas cpena pazpadorku Arduino IDE - 13 wr.

Cpena moaenupoBanus Tinkercad — 13 mir.

KanposBoe obecnieuenne

Tpebyercst memaror JONOJHUTEIBLHOTO  00pa30BaHMs, OTBEYAIOIIMNA  BCEM
TpeOOBaHMSIM KBATU(UKAIIMOHHON XapaKTEPUCTUKU JIJII COOTBETCTBYIOIIEH TOJKHOCTH
NeJIaroruIeckoro paboTHHUKA.

MeToanyeckue MaTepUuaIbl

O06pazoBaTenbHBIN MPOIIECC M0 JAHHOW MporpamMMe IpernoiaraeT 04Hoe OO0ydIeHHE.

Memoowl 00yuenusn u gocnumanus



Memoovl 06yuenus1:

1. IIpoekTHsIil METOA,.

2. Meton npo6iieMHOTO 00y4YeHUs.

3. Harmsgaeii meTo.

4. WccnenoBaTelbCKUN METO/I.

Memoowl socnumanus:

1. CrumynupoBanue.

2. MorusBarus.

3. Merona nuiaeMMm.

Dopmul opeanuzayuu 00pazoeamenvHo20 nPoyuecca

[Iporpamma pazpaboTtana i rpyIrnoBoro o0y4eHusl.

Dopmul opeanu3zayuu yueoH020 3aHAMUA

3aHATHUS TPEIOIaraloT TEOPETHUECKYIO U MPAKTUYECKYIO YaCTh.

— Ha dTare U3y4yeHus HOBOTO MaTepuaia — 6ecena, JeKIus, 00bICHEHHUE, paccKas,
JIEMOHCTpAIIHS, UTPA;

— Ha JTare NPakTUYeCKOU JeATEeIbHOCTH - JUCKYCCHS, IpaKTH4ecKas padboTa;

— Ha 3Tare OCBOCHUS HABBIKOB — TBOPUYECKOE 33/IaHNUC;

—Ha JTare MPOBEPKHU MOTYICHHBIX 3HAHHHA — MTyOJUIHOE BHICTYIUICHHE C
JEMOHCTpAILIUEH PE3yIbTaTOB PaOOTHI, TUCKYyCCUsl, pedeKcus;

— METOJMKA MPOOJIEMHOT0 00yUCHHUS;

— METOJIUKA TU3aiH-MBIIIJICHUS;

— METOJIMKA MPOEKTHOM JESITEIIbHOCTH.

Ileoazocuueckue mexnonozuu

JlanHasi mporpaMma OCHOBBIBA€TCS Ha peaid3allii MPAaKTUYECKUX  3ajad,
TEXHOJIOTHH IPOSKTHOU JACSITEIIBHOCTH, KOTOPBIC TIOJIPa3yMEBAIOT KOJUICKTUBHYIO paboTy B
MaJIbIX TpyMax.

Anzopumm yueonozo 3auamus

1. OpraHu3anmoHHBIA MOMEHT.

2. O0bsicHEHHUE 3aIaHu.

3. [IpakTryueckas 4acTh 3aHATH.

4. TlogseneHne UTOroOB.

5. Pedmekcus.



2.3 @opmul ammecmayuu
ATTecTamms  ydammxcs ~NpPOXOJAMT B (opMmMe 3amuTBl M IPE3CHTAIMH
WHIMBUIYAIBHBIX W TPYNNOBBIX TMpoekToB. OIEHKAa pe3yabTaToB pabOThI KaKIOTO
oOydJarorerocss B KOHIIE YYeOHOrOo ToOja MPOU3BOAUTCS TaKKe B COOTBETCTBUU C

KPUTEPUSIMU YPOBHS OCBOCHHS ITPOTPAaMMHOI0 MaTeprasa IPUBEICHHBIX B IPUJIOKEHHE 1.

2.4 Cnucok numepamypboi
Cnucox numepamypul 0141 nedazo2o6

1. birom Ixxepemu. «M3zyyaem Arduinoy. - Cankt-IletepOypr: uza. BXB-IlerepOypr,
2015. - 334 c.

2. Mouk C. «lIporpammupyem Arduino. OcHOBBI pabOTBI CO CKeTYaAMU», -
CanxrtlletepOypr: uzn. [urep, 2016. — 176 c.

3. Inarr Yapnw3. «OnexTpoHuka i HaunmHatommx».- Caukt-IletepOypr: usm.
BXBIlerepoypr, 2012. — 480 c.

4. Iletun B. «IIpoektsl ¢ wHcnonb30BaHHEM KOHTposuiepa Arduino». -
CankrlletepOypr: uzn. bBXB-Ilerepoypr, 2015. — 448 c.

Cnucok aumepamypul 014 y4auquxca

1. Jxkepemu biaym M3yuyaem Arduino. MHCTpYMEHTHI M METOIbI TEXHUYECKOTO
BosmeocTBa. - CI16.: BXB-IletepOypr, 2016.

2. Caitmon Mowuk [Iporpammupyem Arduino. OcHoBbI paboThl co cketuamu. - CII0.:
[Turep, 2017.

3. VYmm  Commep  IIporpaMmupoBaHME  MUKPOKOHTPOJUIEPHBIX  ILIAT
Arduino/Freeduino. - CI16.: BXBIIerepOypr, 2012.

4. Jlxxon betikran Konctpyupyem pob6otoB Ha Arduino. Ilepseie maru. - M.:
JlaGoparopus 3Hanui, 2016.
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[Tpunoxenue 1

MeToanueckue yKa3aHUs M PEKOMEHIALMHU 10 OlleHKe MPAKTHYEeCKUX PadoT u
MPOEKTOB

Bbicokuii ypoBeHb — yuyamuiica TIyOOKO HM3yuMsl y4eOHBIM MaTepuall,
IIOCJIEA0BATEBHO M HCUYEPIIBIBAIONIE OTBEYAECT HAa ITOCTABIICHHBIE BONPOCHI, 3aJaHUE
BBITIOJIHAET TPABWIBHO, YBEPEHHO U OBICTPO; BJIAJAEET JIOTMYECKUMHU OIEpalusiMu,
BBIJICJISITH CYIIECTBEHHBIE IPU3HAKH

N BbIIEISIET CAMOCTOSTENIBHO 3aKOHOMEPHOCTH; XOPOLIO OpPHEHTHUPYETCS B
U3YYEHHOM MaTepuaie, MOKET CaMOCTOSITEIbHO HAUTH HYXHBIM MCTOYHUK MH(POPMAIIUH,
YMEET CaMOCTOSITEIbHO HAOJ0/IaTh W JENaTh MPOCTHIC BBIBOJBI, MPOSBIISICT aKTUBHBIN
VMHTEPEC K JEATEIBHOCTH, CTPEMUTCS K CaMOCTOSITEIbHOM TBOPYECKOM AaKTUBHOCTH,
CaMOCTOSITEJIBHO 3aHMMAETCs J0Ma, IIOMOraeT JIPyruM, aKTUBHO Y4acTBYET B KOHKYypCax,
IPOSBIISIET TOOPOKENATETBbHOCTD.

CpenHuii ypoBeHb — y4alllMiiCSl 3HAET JUIIb OCHOBHOM MaTepuall, Ha 3aJaHHbIC
BOIIPOCHI OTBEYAET HEJOCTATOUHO YETKO U MOJIHO, TPHU BHITIOJIHEHUH MPAKTUYECKON pabOThI
WCTIBITHIBACT  3aTPYAHEHHS, YCTPAHAECT OTHACJIbHBIE HETOYHOCTH C  MOMOUIBIO
JOTIOJTHUTEJIBHBIX BOIPOCOB MEAarora, MOXET JOMYyCKaTh OIIMOKH, HE BIIMSIONIME Ha
pe3ysibTaT; BIAACET JIOTMYECKHMMHU  OINEpalMsIMM  YAaCTUYHO, TPYIIHUPYET MO
HECYILIECTBEHHbIM IPU3HAKaM; HE BCET/Ia MOXET ONPEHACIUTh KPYr CBOETO HE3HAHMWS U
HaWTU HYXHYIO WH(OpMalMiO B JOMOJHUTEIbHBIX MCTOYHHUKAX; TOHUMAET pPa3IUYHBIC
NO3ULMHU APYTHUX JIIOJIEH, HO HE BCETr/Ia MPOSBISIET JOOPOKENATENBHOCTD, JAET 0OPATHYIO
CBSI3b, KOT/IA YBEPEH B CBOMX 3HAHUSX, ITPOSBIISICT UHTEPEC K NESITEIbHOCTH, HACTOMYUB B
JOCTHXKEHUH L€, TTPOSIBJISIET AKTUBHOCTD TOJIBKO MPU U3YYEHUU ONPEACTICHHBIX TEM WJIU
Ha OMPEJITICHHBIX dTarmax paboThI.

Hu3kuii ypoBeHb — yUallniics HE MOXKET JOCTATOYHO ITOJIHO U MPABUIIBHO OTBETUTD
Ha OCTaBJICHHBIC BOIMPOCHI, UMEET OT/ACJIbHBIC MPEJICTABICHUS 00 U3yYEHHOM MaTepuae,
IPY BBITIOJIHEHUH TPAKTUYECKONW paboThl 3aJaHUE WU HE CHACIAHO, WIW JIOMYIICHbI
OIMOKHK, BIUAIONIME HaA pe3yibTaT; JOTMYECKHe omepanuu He CchHOPMUPOBAHBI;
CaMOCTOSITEIbHO HE MOXKET OMNPEACNATh KPYr CBOETrO HE3HAaHWSl, HE MOXET JelaTh
CaMOCTOSITEJIbHBIE BBIBOJIBI; PEIKO IMOHMMAET W IPUHUMAET MO3ULUI0 APYTUX JIFOAEH,
CUMTAasi CBO€ MHEHHUE €IMHCTBEHHO BEPHBIM, IPUCYTCTBYET HA 3aHITUAX, HO HE aKTHUBEH,

BBIIIOJIHACT 3aJIaHUA TOJIBKO 11O YCTKUM MHCTPYKIHWAM U YKA3aHUAM IIC1arora.



