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KoMniekec 0CHOBHBIX XapaKTEPUCTHK MPOrpaMMbl

IMosicuuTeILHAS 3aIMCKA

JlomomHuTEIBHAS o0meodpazoBaTenbHas oO1epa3BuBarOIIast nmporpaMma
«IIporpammupoBanue B cpene Arduino» moauduumpoBaHHas pazpaboTaHa B COOTBETCTBUHU C
y4eToM TpeOOBaHHUiIl rocy/IapCTBEHHBIX HOPMATUBHBIX aKTOB JJII CHCTEMBI JOIMOJHUTEIHHOIO
o0pa3zoBaHus:

- ®denepanpHoro 3akoHa Ne273 ot 29.12.2012 «O06 obpazoBanuu B Poccuiickoii
Denepaunny;

- Vka3 Ilpesunenta Poccuiickoii ®Denepanmu ot 07.05.2024 1. Ne 309«O
HallMOHAIBHBIX LeNAx pa3BuTusi Poccuiickoit @epepaunun Ha nepuoa ao 2030 roma u Ha
nepcnekTuny 10 2036 rona;

- Konnenmuun pa3BuTHs AOMOJHUTENBHOTO oOpasoBanms neteit 1o 2030 roma
(pactiopspxenue [IpaButenscTBa PO ot 31 maprta 2022 1. Ne 678-p);

- Pacnopsoxenus [Ipasurenscta PO ot 29.05.2015 Ne996-p «Crparerus pa3Butus
BocniuTanus B P® Ha nepuon 10 2025 rogay;

- KoHuenuuu 1ayXOBHO-HPABCTBEHHOTO pa3BUTUA M  BOCIUTAHUS JUYHOCTHU
rpaxaanuHa Poccuuy;

- [Tpukaza MunucrepcTBa npocsetienus: Poccuiickoit deneparmu ot 27 urons 2022
r. No 629 «O mopsnke opraHu3aliiyd M OCYIIECTBICHHUS OOpa30BaTEIBHOU IEATEIBLHOCTH IO
JOTIOTHUTEITFHBIM 0011e00pa30BaTeIbHBIM ITPOTPAMMAM);

- [IpumepHBIX TpeOOBaHUH K POrpaMMamM JOTOJTHUTEIFHOTO 00pa30BaHUsl IETECH B
NPUWIOKEHUU K MUcbMy JlemapTamMeHTa MOJIOJIEKHON MOJUTHUKH, BOCIHMTAHHUS M COLUAIBHOMN
noanepxku nereid Munoopuayku Poccun ot 11.12.2006 r. Ne 06-1844,

- [Tucemo MunuctepcTBa obpazoBanus U Hayku PO Ne 09-3242 ot 18 Hos16ps 2015
r. «MeToauueckre peKOMEHAAMU [0 MPOSKTHPOBAHHIO JIOTIOJIHUTENLHBIX 00Iepa3BUBAIOIINX
nporpaMm (BKJIIOYasi pa3HOYPOBHEBBIC TPOTPAMMBI )»;

- I[Tucemo MunucrepctBa [Ipocsemenus P® or 23.01.2026 Ne AB-254/06 «O
HanpaBlieHuu WHpopManuu. MeToauveckie peKOMEHIANK M0 pa3paboTKe JOMOTHUTEIBHBIX
oOmiepa3BUBAIONINX MPOrPaMM, B TOM YHCJE B YaCTH HMHTErpaluu C Y4eOHBIMH MpeaMeTaMH
«Tpyn (TexHomorus)», «My3bika», «1300pa3urenbHOe HCKYCCTBOY, «PU3HNUECKast KyJIbTypa»ny;
- Metoauueckie peKOMEHJalWu MO pa3paboTke M pealu3alu pasfena o
BOCIIUTAHMA B COCTaBE€ JIOMOJHHUTENBHONH  00meo0pa3oBaTensHO  00IIepa3BUBAIOIICH
nporpammsl, pazpadoranasie ®I'BHY «HCTUTYT H3ydeHHs 1eTCTBA, CEMbH M BOCTTUTAHUSY;

- ITocTanoBneHus I'1aBHOro rocyJapCTBEHHOIO CaHUTAapHOro Bpauda Poccuiickoin
®denepannn ot 28.09.2020 No28 «O06 yTBepkaeHnn canutapHbix npasui CI1T 2.4.3648-20
«CaHuTapHO- SMUAEMHOJIOTHYECKHEe TPeOOBaHUS K OpraHU3alUsIM BOCHUTAHUS M OOydYeHUS,
OTJIbIXa M 03/I0POBJICHUSI JE€TEH U MOJIOICIKIY;

- MynununansHoro [lonoxeHus o mpoeKTUpoBaHUHU (pa3padoTKe) JONOTHUTEIBHOM
0011e00pa3oBaTebHON 001IIepa3BUBAIOIICH TPOTPAMMBI;

- [Monoxkenuss 0  pa3pabOTKe  JOMOJHHUTENHHOW  00IIe00pa3oBaTeIbHOM

obmepaszBuBatomieii mporpammbel B MBOY «Cpennsis mkoma Ne 5.

HanpasJieHHOCTb IPOrpaMMBbI — TEXHUYECKASI.

YpoBeHb peajin3aiMu NPOrpaMmMbl — O3HAKOMUTEITBHBIH.

AKTyallbHOCTh mporpammsbl. Ha coBpemeHHOM »JTame Bce Oolbllieé BO3HUKAET
HEOOXOUMOCTh B OpraHM3allMM 3aHATUN, HANpPaBIEHHBIX Ha peai3allii0 OCHOBHBIX 3a/a4
HAy4YHO-TeXHHUYECKOTo nporpecca. [Ipu obyuenun no nporpamme «IIporpammupoBaHue B cpese
Arduino» 3aKJIaJbIBalOTCSI OCHOBBI MCCIIEIOBATENbCKOM pabOThI, MPOEKTHOIO U HH>KEHEPHOTO
MBIIUICHUsI TpH  peaju3alMu  coOCTBeHHBIX wuae. C 1menpio oOecredeHuss paHHEH
npodopueHtanuu oOydaromuxcs npu  peanmszanuu  JIOOIl Ha 3aHATHAX TPUMEHSIOTCS
TEXHOJIOTUM, TIPHEMbl M METOJbl, OTpaXarolue NPOoPEecCHOHATBHYIO HaIpPaBICHHOCTh
nporpammel. [IporpaMma OpHEeHTHpPOBaHAa HAa CUCTEMATH3ALMIO 3HAHUM M YMEHUU IO KypCy
UHPOPMATUKA B YaCTH M3Y4YeHHS MporpamMmupoBanusi. lIpumeHenue poOOTOCTPOEHUS



MO3BOJIACT CYHIECCTBCHHO IMOBBICUTH MOTHUBAIWIO YYAIIUXCA, OPraHU30BATh UX TBOPUCCKYIO U
HCCIIEIOBATEhCKY0 paboTy. A Takke MO3BOJISIET IKOJBHUKAM B (pOpMe MMO3HABATEILHOM UIPHI
Y3HaThb MHOTHC BaAXXHBIC UJACU U PA3BHUBATH HGO6XOI[I/IMBIC B I[aﬂbHeﬁHleﬁ KN3HU HABBIKHU.
OTJHYHTETbHAS 0COOEHHOCTh MPOrpaMMbl 3aKJII0YaeTCs B HUCIIOJIB30BAaHUH HaOOPOB
«Arduino». Arduin0 — 3TO mporpaMMHpPyeMbIii MHUKPOKOHTpoiutep. To ecTh 3TO IuTata, Ha
KOTOPYIO MOXKHO 3alicarh MPOrpamMMy, M 3Ta IUIaTa CMOXET YIPaBJIATh IPYTHMMH IITYKAMU:



Harpumep, 3a)Kedb JJAMIIOUKY, U3J1aTh 3BYK, BKJIIIOUUTh 3JIEKTPOIIPHOOp, H3MEPUTH TeMIEpaTypy,
otrnpaButs CMC.

enpto wcmonp3oBaHus HAOOpPOB  «Arduino» sBIseTCS OBJAJcHUE HABBIKAMH
TEXHUYECKOTO KOHCTPYMPOBaHUS, 3HAKOMCTBO C OJJIEMEHTAMHU PpaJMO-KOHCTPYHPOBAHUS,
pa3BUTHE MEJIKOWH MOTOPUKH, U3YYEHHE TTOHATUN KOHCTPYKIIMHA U OCHOBHBIX CBOMCTB (’KECTKOCTH,
IPOYHOCTH, YCTOHYHMBOCTH ), HABBIK B3aUMOJCHCTBUS B Tpymme. Jletn paboTaloT ¢ MUKPOCXEMO
Arduino u Habopamu gaturkoB. C MX TOMOIIBIO IKOJIBHUK MOKET 3allpOrpaMMHPOBaTH podoTa
- YMHYIO MallIMHKY Ha BBIMOJTHEHUE ONIPEACTICHHBIX (PYHKIINH.

Ha camom 6a3oBom ypoBHe Arduino mpocTO OTHPAaBISET U CUUTHIBACT DJECKTPUUCCKUE
UMIyJIbCbl. Hampumep, MOKHO MOJKIIIOUUTH K HEMY TepMOMeTp, U Arduino CMOXeT CUHUTaTh
TeMIepaTypy B KOMHaTe. A IMOTOM, B 3aBHCHUMOCTH OT MpPOrPaMMbl, OTHPAaBUTh CHUTHAJI Ha
YCTPOHCTBO, KOTOpPOE BKJIIOUUT BEHTWIATOpP. MM MOXKHO MOAKIIOYMTH K Arduino gaTymk
yIJIEKUCIIOro Ta3a. Arduind MOKHO Hay4YUTh CUUTHIBATH MMOKA3aHUS TATYMKA KaXK/IbIE MATh MUHYT
U, KOTJ]a YPOBEHb YIJIEKHCIIOTr0 ra3a MpeBbIlaeT HOPMY, 3alHILIATh, 3aMHUTaTh JIAMIOYKONW UITH C
MOMOIUIbIO CEPUH MOTOPUYUKOB OTKPBITH OKHO.

K Arduino ectb MHOTO I1aT pacuMpeHus u JaT9ukoB. Cepbl MPUMEHEHUS IUIaThI IIOYTH
Oe3rpaHUYHbI: aBTOMATHU3AIlMsl, CHCTEMbI 0€30ITaCHOCTH, YMHBIN J0M, My3bIKa, pOOOTOTEXHHUKA U
MHOT'0€ JIpYyro€.

HoBu3Ha nporpaMMbl 3aKkitodaeTcs B TOM, 4To Arduino He MpocTo HAOOp JATYMKOB H
MHUKpPOCXEM, a €Ille ¥ WHTEPAaKTUBHAs cpelia, I/Ie Pe3yIbTaThl ACUCTBUI BU3YyalIU3UPOBAHBI, YTO
JienaeT paboTy ¢ MPOrpaMMoON MOHSATHOW, MHTEPECHOU U YBJIEKATEIbLHOM.

OcobenHoCTh cpenbl Arduino, mo3BoJIsFONIas CO3/1aBaTh B MPOrpaMME CXEMBbI, aHIMAIIHIO
U Jaxe NpocTeillline mporpaMMmbl, JenaeT o0Opa3oBaTelbHYI0 IporpamMmy IO pa3paboTke
NPAaKTUYECKH 3HAYMMOH JUIsI COBPEMEHHOTO INKOJbHMKA, T.K. AT BO3MOXKHOCTH YBHJIETbH
MPAKTUYECKOE Ha3HAUYECHHE AJTOPUTMOB W IpOrpamm, 4To OYyJEeT CIIOCOOCTBOBATh Pa3BUTHIO
UHTEpeca K mpodeccusiM, CBSI3aHHBIM € IPOrPaMMUPOBAHUEM U KOHCTPYHUPOBAHUEM.

Ilenarornyeckasi 1eeco00pPa3HOCTb 3aKJIIOYAETCS B PACKPHITUM HMHIWBUIYabHBIX
croco0HOCTe oOydJaromuxcsi B TeXHu4eckoi chepe. Jlerckoe TeXHUYECKOE TBOPUECTBO — 3TO
3¢ (}exTUBHOE CpPEICTBO BOCHHUTAHUS, IICJICHANPABICHHBIM MpoLecc OOy4deHHs U Pa3BUTHS
TBOPYECKUX CHOCOOHOCTEH 00ydarommxcsi B pe3ysbTaTe CO3JaHHUs MaTepHaJbHBIX 0OBEKTOB C
NpU3HAKaMU TMOJIE3HOCTH M HOBU3HBI. [Iporpamma mMO3BOJSET BBIIBUTH 3aUHTEPECOBAHHBIX
o0yyaromuxcs, MNPOSBUBIIMX MHTEPEC K MOCTPOCHHUIO WMHKXEHEPHBIX CHCTEM, HCIIOIb3YS
JIOCTYITHYIO M IIUPOKO paclpoCcTpaHeHHYI0 0a3y u cpeny pa3zpadborku Arduino.

OOyuenue 1o JONMOJHUTENBHOI obmiepa3BuBatoniel nporpamme «IIporpammupoBanue B
cpene Arduino» — 3TO OJIMH W3 YBJIEKATEIbHBIX CIIOCOOOB HW3Yy4Y€HUs HE TOJBKO OCHOB
IPOTPaMMHUPOBAHUS, HO M CO3JIaHMsI PAKTUYECKUX YCTPOHCTB. Bo Bpems 3aHATHIi 00ydaromuecs
HayyaTCcsl OCHOBaM IporpamMMupoBaHuss B cpene Arduino, NpOeKTUPOBAHUSA, CO3TAHUS H
IPOTPaMMHUPOBAHUS YCTPOUCTB, MOAKIIOYEHHBIX K MOAYII0 Arduino.

[Tapnast 1 komaHAHAast paboTa HAJl MPAKTUYECKUMU 3a/laHUSIMU CIIOCOOCTBYET IITyOOKOMY
U3yYEHUIO KOMIIOHEHTOB IiaThl Arduino, a Bu3yajibHasi IPOrpaMMHAsl CpeAa MO3BOJIMT JIETKO U
3¢ (PeKTUBHO U3YyYHUTh AaNTOPUTMH3ALUI0 M OporpaMMupoBaHue. JlaHHas mporpamma
MOJPa3yMeBaeT Pealn3ainio OOJIbIIOr0 KOINYECTBA MPAKTUIECKUX pab0T U MUHU-TIPOCKTOB.

[IpakTuueckre paboThl OynyT peanu30BBIBATHCA C HCIHOJIb30BaHHMEM KOHCTPYKTOpa
nporpaMMupyeMbix mojenel naxeHepHsix cuctem (KIIMUC). B coctaB KOHCTPYKTOpa BXOJIUT
KoHTpoJiep Arduino—coBMecTUMBIN ammapaTHOW 1iaTGopmoii, pa3paboTaHHON KOMMaHUEH
00O «IlIpuknannas poOOTOTEXHHUKAY.

Matepuai nporpaMMsbl O3BOJISIET TO3HAKOMHUTBCS C OCHOBAMHU IPOrPaMMUPOBAHUS Yepe3
HOJKIII0UEeHUE 0a30BBIX PAJMOKOMIIOHEHTOB (CBETOANO/I, KHOTIKA, ITIOTCHIIMOMETP U T.J1.) C yYETOM
BO3PACTHBIX OCOOEHHOCTEN ydalIuxcs U YPOBHSA MX 3HAHUU. 3aHSTHUS MOCTPOEHBI KaK CUCTeMa
0J00paHHBIX YIPAXXHEHUH U 3a7JaHUN, OPUEHTHPOBAHHBIX Ha MEKITPEIMETHBIE CBS3H.

VYueHuk, co3maBasi MPoeKTHl B cpeae Arduino ocBamBaeT MHOXKECTBO HaBBIKOB 21 Beka,
MOJIE3HBIE JITISl €70 PA3BUTHUS:



1. TBopueckoe MBIILIECHHE;

2. IIpoexTrpoBaHue;

3. [locTostHHOE O0YUCHME;

4. CucTeMHBIN aHaIU3;

5. DddexTuBHOE B3aMMOICHCTBHE;

6. Kputnueckoe MbIlICHHE.

[Temarornyeckuii MOTEHIMAN Cpebl pa3paboTku B Arduino mMo3BOJISIET paccMaTpPUBaTh €€
KaK TEPCIEeKTUBHBIA WHCTPYMEHT OpTaHHM3aIlMH MEXIUCIUIUIMHAPHONW TMPOEKTHONW HAy4HO-
MO3HABATEJIbHON N1€ATENbHOCTH O0YyYaloUerocsi, HalpaBJIeHHON Ha JTMYHOCTHOE U TBOPYECKOE
pa3ButHe pe6éHKa. IMEHHO MEXIUCHUIUIMHAPHOCTh MO3BOJMT IIKOJBHUKAM CO3AaTh €IUHYIO
KapTUHY MUpa, TPOBOS B3aUMOCBSI3U C Pa3INYHBIMU HAyKaMH.

3HAYMMOCTH NPOrPaMMBI VI MYHHIMNIAJINTETA:

o oOpa3oBarenpHasi MporpamMma CHerualbHO pa3paboTaHa B IENIX COMPOBOXKICHUS
COLMATEHO-9KOHOMHUYECKOTO Pa3BUTHSI MyHHIIUTIATUTETA;
o oOpa3oBarenbHas MporpaMMa CreluaIbHO pa3padoTaHa B IENsIX MPOPUIAKTUKH U

NpEIyNpexaACHUsT HapylleHUs: TpeOoBaHMI 3akoHOAaTenbcTBa P®D, 1€BHAaHTHOTO MOBEICHUS
HOJPOCTKOB.

Cpoxku peajm3anuu NporpaMmai.

O0bem nporpammsl — 34 yaca.

Cpok ocBoeHus1 mporpamMmmsbl — 1 rog.

AJpecaTt mporpaMmmabl

IIporpaMMa aspecoBaHa Kak MajlbuMKaM, Tak M JeBoukaM ¢ |1-meTHero Bospacra no 14
ner. [IporpamMma OpHEHTHMpOBaHAa Ha BBIABICHHME CIIOCOOHOCTEH KaKIOro peOeHKa, aKTUBHOE
BKJIIOYEHHE €0 B HOBOE JUISI HEro 00pa3oBaTeIbHOE MPOCTPAHCTBO.

PesxxuM 1 IpoxoIKMTEILHOCTD 3aHATHI.

[Iporpamma paccumtana Ha 34 uyaca oOyuenus — 1 pa3 B Hememo no 1 wacy.
[Tpo10KUTETEHOCTS OJTHOTO 3aHATHS — 60 MUHYT.

KonnyectBo o0yuyarommuxcsi B 00beANHEHUH, MX BO3PACTHbIC KATETOPHH.

Jlis yCHEeNIHOTO OCBOEHMsI HPOTrpaMMBbl 3aHATHS B TIpyINIE JODKHBI COYETaThCs C
WH/IMBUYaIbHOM TIOMOIIBIO Tefarora KaxaoMy peOeHKY, MO3TOMY ONTHMAaIbHOE KOJIUYECTBO
JeTel B rpynie 10JpkHO ObiTh 10 — 15 yenoBek. Bospact yuammxcs - 11-14 ner. [Ipuaumarotcst
BCE JKEJIAIOLIHE.

®opma 00y4eHUs — O4Hasl.

OcobenHocTH Opranu3annu 00pa3oBaTeIbHOIO Mpolecca.

®opMma peasu3anum 00pa3oBaTeJIbHOM NPOrPpaMMBbl: TPaAUIMOHHAS.

Opranun3zannonsbie GopMbl 00y4eHHsI: UHANBH Yy AJIbHO-TPYIIIOBBIE.

Ienb 1 32024 NPOrpaMMel
Ieas mporpamMMbl: Hay4uTb KOHCTPYHUPOBATb M IIPOrPaMMHUPOBAThH YIIPABISIEMbIE

3JICKTPOHHBIC YCTPONUCTBA HA 0a3e BBIYUCIUTENBHON aThopmbl Arduino.
3agauyu nporpamMmai:

Oobyuawwue:

J chOopMHpOBATh HABBIKM Pa3pa0OTKH, TECTUPOBAHUS W OTJIAAKH HECIOXKHBIX
IPOTpaMM;

J chopMHpOBaTh HABBIKM PA0OTHI C JaTYMKAMH, CEHCOpPaMH, CBETOAMOIAMH,
JTUCTUICSIMU, ABUTATEISIMU, COBMECTHMBIMU C TaTdhopmoii Arduino;

o chopMupOBaTh 3HAHKE O pa3HOOOPa3uK MPOQeCcCuil B paMKax HAIPaBICHHOCTH
POrPaMMBI;

o chopMHpOBaTh HABBIKM MPOTPAMMHPOBAHWS MHKPOIJICKTPOHMKH Ha 0ase
maTdopmbl Arduino;

. 03HAKOMUTH C MPOQECcCUsIMI TaHHON HAITPABICHHOCTH.

Pazeusarowue.



J CIOCOOCTBOBAaTh  PA3BUTHUIO  JIOTUYECKOTO  KPUTHYECKOTO,  CHCTEMHOTO,
QITOPUTMUYECKOTO M TBOPYECKOTO MBIIUICHUS;

. pa3BMBaTh  yMeHHs ~paboTaTh €  KOMIIBIOTEPHBIMH  TIpOTpaMMaMH |
JOIIOJIHUTCIIbHBIMU UCTOYHUKAMHU I/IH(bOpMaI_[I/II/I;

o pa3BUBaTh HABBIKH [JIAHUPOBAHUS ITPOEKTA, YMEHUS paboTaTh B IpyIIIIe.

Bocnumamenvnbue:

o (GbopMHUPOBATH MOJOKUTEIHLHOE OTHOIICHUE K HHPOPMATHKE;

. pa3BUBaTh CaMOCTOSITEIIBHOCTh U ()OPMHUPOBATH YMEHHUE paboTaTh B IMape, MaJloi

rpyIIe, KOJUIEKTUBE;

L4 BOCIIUTBIBATb YyYBCTBO OTBCTCTBCHHOCTH 34a PC3YJIbTAThLI CBOCTO TPpyAa.

Conep:xanue mporpamMmmbl

YyeOHbIii nJ1aH

No Ha3zBaHue pa3aesna, TeMbl KoanyecTBo yacoB DopmbI
Bcero | Teopuss |IIpakTux arrecranuu/
a KOHTPOJISI
1 Paznen 1. «Ilpodeccronanbuas 4 1 3 IIpoBepka
opueHTanus» « OCHOBHBIE TIOHATHUS
HIIEKTPOHUKI YCBOCHHS
2 Pasznen 2. «OcHOBEBI 4 1 3 TEPMHHOJIOTHH
HPOrPaMMHPOBAHUS B BHJIC 3a4ETOB
MHUKpPOKOHTpoJuiepa Arduino» U KPOCCBOPJIOB.
3 Paznen 3. «[Ipumenenue 14 3 11 Ilemaroruueckoe
AJIEKTPOHUKHU B KHOSPHETUYECKUX HaOJII0ICHHE.
Y BCTPAaUBAEMBIX CHCTEMaX»
4 Pazgen 4. «IIporpamMmmupoBanme 11 2 9
MOOMJIBHBIX IIIaT(HOPM»
S) 3amuTa UTOrOBOro MPOEKTa 1 - 1
Hroro 34 7 27

Conep:xxanue y4eOHOro mjiaHa

Pa3znen 1. OcHOBHBIE OHATHS IJIEKTPOHUKH (4 4.)

Teopuss (1 4.) Bompocsl mnpodeccuonanbHOM opueHTanuu. IIpaBuna TEeXHUKH

0€30MacHOCTH TMpH paboTe C ANEKTPOHHBIMU KOMIIOHEHTaMU. MUKpPOKOHTPOJIJIEPHI B HAaIIEH
JKU3HH, KOHTposiep Arduino, yCTpoicTBO MUKpPOKOHTpouiepa Arduino.

IIpaktnka (3 4.) 3HAaKOMCTBO C KOHCTPYKTOPOM IpPOTpaMMHpPOBAaHUS MOJeENen

WH)KEHEPHBIX CHCTEM. YIpaBJICHUE AJIEKTpUUecTBOM. 3akoH Oma i ydacTKa Ienu. 3aKOHBI
[apajuIeIbHOTO M IOCJIEAO0BATEIBHOTO COEIMHEHUs NPOBOAHMKOB. CBeTOAMObl. Pe3ucropsl.
OCHOBHBIE NPUHIMIIBI MAPKUPOBKH PE3UCTOPOB. MakeTHas AocKa. UTEeHUE 3JIEKTPUUECKUX CXEM.
VYipasieHue CBETOAMOI0M Ha MAaKETHOM JJOCKE.

[TpakTrueckas pabota «CBETOANOI.
[TpakTruyeckas paboTta « YTpaBIsieMblid «IIPOrpaMMHO/ BPYUHYI0» CBETOJHOMIY.

Pa3znen 2. OcHOBBI MPOrpaMMHUPOBaHNsI MUKPOKOHTpoLiepa Arduino (4 4.)
Teopus (1 1.) CoBpeMeHHBIE CPE/IbI TPOrPAMMHUPOBAHUS MUKPOKOHTPOJUTIEPOB. OCHOBHBIE

MOHATHUS U KOHCTPYKIIMU SI3bIKa MporpamMmmupoBanus Arduino.

[Tpaktuka (3 u.)




[Mpaktnueckas  pabora  «Ctpykrypa mporpammbsl. llepemennsie.  Jlormueckue
KOHCTPYKLIUI».

[TpakTrueckas padota « DyHkIMs U ee apryMeHThl. Co3/1aHne COOCTBEHHBIX (PYHKIINN U
UX HUCIIOJIb30BAHUEY.

[TpakTrueckas padota «[lonsaTue MmaccuBa. MacCHBBI CHMBOJIOBY.

Paznen 3. IlpuMeHeHHMe 3JJIEKTPOHMKH B KHOEPHETHYECKHMX M BCTPauMBaeMbIX
cucremax (14 4.)

Teopus (4 4.) Ilbe3odddexr. Ynpasnenue 3ByKoM. Mcrmonb3oBaHHE MOTEHIIMOMETpA.
DnexkTpuyeckass TUPIsSHAA. AHajoroBelidi M 1udpoBoil curHansl. [HUpoTHO-UMITYJIbCHAS
MOAYJISINS. Y IpaBiieHue sIpKoCThio cBeTononaa. [lonsitue cencopa. [udpossie cencopsl. JlaTunk
paccrostHus. J[aTuuk JTUHUHM. AHANOTOBBIe ceHCOphl. Jlatumk 3ByKa. [laTunk cBera. OO6paboTka
BXOJIHBIX CHTHAJIOB 3JIEMEHTOB pa3Horo tumna. KHomka kak JgaTuvk Haxartus. KHoOmodHbIi
BBIKJTIOYaTeb. [IporpamMMHuas crabunmsanus currana. Jlaruuku temmepaTypsl. DoTope3ucTop.
Caeroauoanbie MHAUKATOPbl. CEeMHCErMEHTHbIM HHAMKATOp. KUAKOKPUCTALUIMYECKUNA SKpaH
(KK-3kpan). berymas crpoka. Tepmopesuctop. Ilepemaya maHHBIX € KOMIIBIOTEpa M Ha
koMmmbioTep. OCHOBHBIE KOMaHIbI JUIs BbIBOJa HHGOpManuu Ha OHKpaH. 3HAKOMCTBO C
npodeccusimu | T-HampaBiieHUH, 3aHUMAIOIIKUXCS TIPOTPAMMHPOBAHNE MHUKPOKOHTPOJUIEPOB H
KrOepOe30MmacHOCTHIO

[Mpaktuka (10 u.)

[TpakTrueckas padota «IIbe30quHAMUKY

[TpakTuyeckas padora «DoTope3ncTop»

[TpakTrueckas padora «CBeToaMOIHASI COOPKAY

[TpakTuyeckas pabora « TakToBast KHOIIKa

[TpakTrueckas paborta «CuHTE3aTOP»

[IpakTuyeckas padota «/Ipede3r KOHTaKTOB»

[TpakTrueckas padbota « CeMHUCErMEHTHBIN HHANKATOP)

[Tpaktuyeckas padora «Ilepenaya nannpix Ha I1K u ¢ ITK»

[TpakTrueckas padota «JlaTamk TuHUN

[TpakTuueckas padora «LCD mpucrneii»

[Tpaktrueckas padora « CK1»

Paznen 4. [IpoekTupoBanue MOOHIBLHBIX Mu1aTdopm (11 u.)

Teopust (2 u.) [Buxenue oO0bekToB. [locTostHubie aurarenu. lllaroBeie mBUTaTENH.
CepBoasurarenu. OCHOBBI yIIpaBJieHUs cepBONPUBOIOM. [paiiBep moTopa. CKOpOCTh BpalleHUs
MOTOpa, W3MEHEHHE HampaBieHUs BpamieHus. OCHOBHBIE c(hepbl UCHOIB30BaHUS POOOTOB U
pOOOTHU3UPOBAHHBIX CUCTEM B COBpeMEHHOM o01iecTBe. MobuibpHbIe T1aTdopmbl. Coop podoTa
JUTSE ABVOKCHHSI TIO TIoBepxHOCTH. OpueHTanus poboTa B mpocTpaHcTBe. Peakiust poborta Ha
COOBITHS BO BHEIITHEH Cpejie.

[Mpaktuka (9 4.)

[TpakTrueckas padota «CepBOIPHUBOI»

[TpakTuyeckas pabota «LLlaroBeiii 1BUTaTENb)»

[TpakTrueckas padota «JIBUrarenu moCTOSHHOTO TOKay

[TpakTuyeckas padora «Ynpasnenue no MK kanamy»

[TpakTrueckas padota «Ynpasnenue 1mo Bluetoothy

[IpakTruyeckas pabora «MoOuibHas maThopmar

[IpakTrueckas pabora «Pa3paboTka WUTOTOBOrO MHHHU-TIPOCKTA MPOTPAMMHUPYEMOM
MO/IeJIA UHXKEHEPHOM CUCTEMbI»

Pa3nen 5. 3ammTa ntoroBoro npoekra (1 4.)
ITpaktuka (1 a.)
[TyGnuyHOe npencTaBieHue MPOrpaMMHUPYEMON MOJIENTH HHXKEHEPHON CHCTEMBI.



IInanupyemble pe3yabTaThl

Obyuarowumu  pe3yaibmamamu OCBOCHUS TPOTpaMMbI  SBJIsieTCS  (POPMHUpPOBAHUE
CIEAYIOIMX 3HAHUW U YMEHUM:

3nanus:

o MpaBuJia TEXHUKH 0€30MaCHOCTH MpHU paboTe ¢ IEPCOHABHBIM KOMITBIOTEPOM H
00opynoBaHUEM;

o OCHOBHBIE JaTYMKH U UHCTPYMEHTHI;

o OCHOBHbBIE TEXHUYECKNE TEPMUHBI U MTOHATHS;

o OCHOBHBIE BU/JIbI MUKPOKOHTPOJIJIEPOB, POpMaThl padOThI C IPOrpaMMOii;

o OCHOBHBIE€ CBOMCTBA Pa3IMYHBIX BUJIOB I'padruecKoil 1 3ByKOBOH HHGOpMAIINH;

o MOHSTHE, BUABI MYJbTUMEIUUHBIX (HOPMATOB, UX Ha3HAUYEHUE U IPUMEHEHHUE;

o npodeccuii JaHHOI HaNpaBIECHHOCTH.

Ymenus:

o YMEHHE HCTI0JIb30BaTh TEPMUHBI « HHPOPMAITUL», € COOOIIECHUEY, « JAHHBICY,

«aITOPHUTMY, IIPOrpaMMay; MMOHMMAaHHWE Pa3Induil MEXIYy YHOTpeOJIeHHEM 3THUX TEPMHHOB B
OOBIICHHOH peur U B HH(POpPMATHKE;

o CO371aBaTh NIPOCTEUILNE IPOTPaMMBbI U IIPOIPAMMHBIN KOZ;

o pabotats ¢ rpaduuecKoil 1 3ByKOBOW HH(OpMALIUECI;

o YMEHHUE COCTaBJIATh JHHEHHBIC, Pa3BETBIIONINECS U LUKIMYECKUE aIrOPUTMBI
yIpaBJIEHUS UCTIOIHUTEISIMH;

J YMEHHUE UCI0JIb30BaTh JOIMUYECKHE 3HAUEHNUs, ONIEPALlUH U BBIPAKEHHS C HUMU;

° OBJIQJICHHE TTOHATHUSIMH KJ1acC, 00BbEKT, 00paboTKa COOBITHI;

. YMEHHUE CO3/aBaTh M BBINOJHATh MOJAEIH Ui PEIICHUS HECIOXKHBIX 3a/1ad B
nporpamme Tinkercad;

o YMEHHE HCIOJb30BaTh TOTOBBIC IMPHKIAIHBIE KOMIBIOTEPHBIE MPOTPaMMbI U
CEPBHUCHI.

Hasvixu:

J HaBBIKM BBIOOpa croco0a TMpPEACTaBIEHHs JAaHHBIX B 3aBHCUMOCTH  OT

IIOCTAaHOBJICHHOH 3aJ1a4H.

Pazeusarowumu pesyromamamu W3yueHUs TPOTpaMMbl sBIsieTcs (popMupoBaHUE
CIIENYIOIINX 3HAHUM U YMEHUN:

J NOHUMATh U IPUMEHATH MOJIYYEHHYIO0 HHPOPMALIMIO TPU BHITOJTHEHUH 3a/1aHH;

. NPOSIBIISITh  WHAWBUAYaJbHbIE TBOPYECKHUE CIIOCOOHOCTH TIIPU  BBITIOJIHEHUU
3aj1aHus;

J MO3HAKOMHUTH € pa3HOOOpa3ueM npodeccuii B paMkax HarpaBIeHHOCTH
IPOTPaMMBEI,

o uccnedosams COOCTBEHHBIC HECTAHIAPTHBIC CITIOCOOBI PEIICHNUS;

. npeoOpa3oBbIBaTh  OOBEKT:  WMIPOBH3MPOBATh,  W3MEHATh,  TBOPYECKU
niepeebIBaTh;

J CpaBHUBATh Pa3IMYHbIC OOBEKTHI: BBIICIATH U3 MHOXKECTBA OJMH MJIM HECKOJIBKO
00BEKTOB, UMEIOIIKX OOIINE CBOMCTBA;

o COTIOCTABJIATh XapPaKTEPUCTUKH OOHEKTOB IO OJHOMY (HECKOIBKHUM ) TTPU3HAKAM;

. BBISIBIISITh  CXOJICTBO M pa3jiMydsi OOBEKTOB; BBIACIATH OO0IIEE W YACTHOE
(CyIIECTBEHHOE M HECYILIECTBEHHOE), IIeJI0€ U YaCTh, 00IIIee M Pa3IMUYHOE B U3y4aeMbIX 00BEKTaX;

o KIaccuPpUIUpoBaTh OOBEKTH (OOBEIMHATH B TPYIIBl IO CYIIECTBEHHOMY
MIPHU3HAKY);

. NIPUBOJIUTH MPUMEPHI B KAYECTBE JI0KA3aTEIIHCTBA BBIJIBUTACMBIX TIOJIOKECHHIA.

. TUTAHUPOBATh CBOM JCHCTBUS HA OTICIBHBIX dTarax paboThl HA/I 3aJJaHUEM;

. yoepoicusamp 1elb NEATEIIbHOCTH JI0 OMYUYCHHS €€ PEe3yJIbTara;

. OILICHUBATh (CPAaBHUBATH C STAIOHOM) PE3YJIbTATHI ACATCIHHOCTH;



o aHAJM3UPOBATh COOCTBEHHYIO pabOTy: COOTHOCUTH IUIAH U COBEpIICHHBIC
ONE€pallii, BBIIEIATH 3Talbl M OLEHUBaTb MEpPy OCBOEHMS KaXkJI0ro, HaXOIUTh OLIMOKH,
YCTaHABJIMBATh X MPUYUHBL;

° OILICHUBATh YPOBECHH BIAJICHUS TEM WJIM UHBIM Y4eOHBIM JeiicTBHEM (OTBEYaTh Ha
BOIIPOC «4TO 51 HE 3HAIO U HE YMEIO7»).

o BKJIFOYATHCS B JIMAJIOT, B KOJUIEKTHBHOE OOCYXXJCHUE, MPOSBIATh MHUIIMATUBY W
AKTHBHOCTE;

. o0paraThcs 3a TOMOIIBIO;

° (dbopMyIIMpOBaTh CBOM 3aTPYIHECHUS;

° npeiaraTh MOMOIIb U COTPYAHUYECTBO; CIYIIATh COOECETHUKA.

Bocnumamenvnvimu pezyibmamamu W3y4eHUs TPOTPAMMBI SBIsIeTCS (popMUpOBaHUE
CIEAYIOIUX 3HAHUW U YMEHUM:

. MoTuBats K 00y4eHHUIO U TO3HAHUIO,

o BOCIIPHHUMATh  peYb y4uTels (OJHOKJIACCHUKOB), HEMOCPEJICTBEHHO HE
oOpalleHHy0 K YYCHHKY;

. OLICHWBAaTh  COOCTBEHHYIO  YYEOHYIO JEATCIbHOCTh: CBOM  JIOCTH)KCHHS,

CaMOCTOATCIIbBHOCTb, MHUITUATUBY, OTBCTCTBCHHOCTD, IPUYUHBI HCYIaY.

Kommuexce OPraHU3alMOHHO - IeAArOrM4YeCKHUX ycm)Bnﬁ

Kanennapuvlii yueonsiii rpagux (KTII. Ilpuioxenue 1)

Hauano yue6HOTO roma — 1 ceHTs10ps
Oxonuanue yuebHoro roga — 31 mas

No T'on Bcero Kommaectso O0beM Pexxum paboTsl
m/m | oO0ydeHHs y4eOHBIX y4eOHBIX y4eOHBIX 4acOB
HEeIeb THEN
1 [epBerii 17 34 34 1 pa3 B Hepemto (1o 1
aKaJeMHUYECKOMY
yaca)

Yci0Bus peaju3anuy NporpaMmbl

MarepnanbHO-TeXHH4YECKOe o0ecredeHue.

[Tomemenne g 3aHsATHR pacnonaraercs B LlenTpe oOpa3zoBanus IU(PPOBOrO H
rymanuTaproro mnpodmieir «Touka pocra» (manmee lleHTp) M oTBeuaeT BceM TpeOOBaHUSIM
CaHUTAPHO-TUTMEHUYECKUX HOPM M TMPAaBWI TEXHUKH OC30MACHOCTH, YCTAHOBJICHHBIM IS
MOMEIICHUH, T/Ie paboTaloT JETH.

Hannuune moacoOHBIX mOMeNIeHuid uist 3ausTrid B LleHTpe - He peayCcMOTpeHo.

B mepeuens oOopynoBaHus y4eOHOTO TOMEIICHHUS, HEOOXOIUMOTO ISl peaTu3aliu
JIOTIOJTHUTEIHHOM 001epa3BUBAIONIECH 00pa30BaTEIbHOM MPOrpaMMbl BXOTUT:

TexHuueckue cpencrna:

- paboumii CTON yuuTes;

- pabouunii CTOJI yUYCHHUKA;

- CTYJ,

- MapKepHast J0CKa;

- OKpaH AJIsl IEMOHCTPALUH BUICOPPArMEHTOB;

- IPOEKTOP;



- nynsT Y

- HOyTOYyK (HETOYK);

- OJIOK ITUTaHUSL;

- MBIIIB/CTHITYC;

- IPUHTED;

- Oymara.

[IporpammusbIe cpencTa:

- HOyTOYK ¢ npeaycraHoBienHor OC Windows 10 Edu, Linux OS;

- bpaysep;

- AHTUBHpYCHas IPOrpamMMa;

- [Iporpamma ast urenus PDF-daiinos (Adobe Reader, Foxit Reader u mp.);

- MS Office 2010-2019, Moii O¢uc, P7-Oduc;

- Tlporpamma mns BocmpowmsBeaeHus MynbtuMmenuadaiinos (Kunocrymms Windows,
BCTPOCHHBIN MMPOUTPHIBATED).

NudopmannonHoe odecneyeHue:

1. Meroanueckoe mocobue «Pa3paboTka yMHBIX yCTpo#cTB Ha Gase Arduino» /
Comos A.C., JIsixun W.I". — M: CkonkoBCcKui HHCTUTYT HayKu U TexHosorui, 2020. — 80 c.
2. OO6pazoBarenpHas POOOTOTEXHHMKA BO BHEYPOUHOM JACATEIBLHOCTH: y4eOHO-

MeToaudeckoe mocodue /B. H. XamamoB u ap. — Uensiounck: Barmsin, 2011.— 96 ¢ w.
3. [Terun B.A. Co3ganue ymaoro goma Ha 6ase Arduino. - IMK Ilpecc, - 2018 - 180

4. CrpaBounuk mo Arduino Ha caiite http://wiki.amperka.ru;

S. Tysosa O. IIporpamma u TeMaTudeckoe IiaHupoBaHue Kypca « OCHOBBI

MIPOrpaMMHUPYEMO MHUKpPOIJIeKTpoHUKH. Co3aHue YIpaBIseMbIX YCTPOWCTB Ha 0aze
BBIYUCIUTENBHON TIaTHOpMBI ApIyHHO» [ DIEKTPOHHBIN pecypc]: DnekTuBHbIN Kype. 10 kmace
URL.: http://wiki.amperka.ru/_media.

6. Peammzammst oOpasoBarenbHBIX mporpamMMm 1o mnpenmery "HWudpopmaruka" ¢
UCIIONIb30BaHuEeM oOopyaoBaHusi IieHTpa «Todka poctra»y, Metonuueckoe mocobue. Ilox
penakuueii C. I'. I'puropresa.

KagpoBoe o0ecnmeueHme: yuuTenb HMHPOPMATUKW/MATEMAaTHKW MM TEAAror
JONOJHUTEIBHOTO 00pa30BaHUsL.

YyedOHo-MeToaHYECKOE o0ecIeueHme.

[Tporiecc oOyueHHst U BOCIIUTAHUSI OCHOBBIBaeTCS Ha MU HEPEHIIMPOBAHHOM MOJIXOAE K
0o0y4JaromuMcsl C y4eTOM HX BO3PACTHBIX M TNCHUXMYECKHUX BO3MOXHOCTeH. s AgocTukKeHus
MaKCHMaJIbHO BO3MOXHBIX pE3YJIBTATOB HCHOJIb3YETCS COBOKYIHOCTh METOAOB U IPHUEMOB
0o0ydeHusl.

®opmMbI U MeTOABI 00yUEeHUSI.

Memoowvi 06yuenus: cinoBecHble (OOBSCHEHHME, paccka3, ydeOHas JeKmus, Oecena),
HarJISIIHbIE M TPaKTHYecKue (ynpakKHEHUs! pernpoayKTHBHBIE W TBOpueckue, 11 mpakrtuueckue
pabotel). Taxke UCMONB3YIOTCS U MPUEMBI O0YUYEHHSI: aHAJIU3 CUTYyalllH, MOKa3 MPaKTUYECKUX
JIEWCTBUI, BBIIIOJIHEHUE 33/IaHUM, CO3/IaHUE IIPOCKTHBIX CUTYaLUl, IIOUCK PELLIEHUN.

Hawnbonee mmpoko Ha 3aHATHSIX HCHOJB3YIOTCS MPOEKTHBIM W YaCTUYHO-TIOMCKOBBIM
METO/bI 00y4eHUsI.

B nporecce ocBoeHus porpaMMbl 00y4aroIUMCs MOTYT OBbITh MPEI0KEHbI IPUMEPHbIE
TEMBl TBOPYECKUX IPOEKTOB. Takke peOEHOK MOXKET CaMOCTOSATEIBHO MPEII0KHUTh TEMY
MIPOEKTa, KOTOPBIM OH OyIET BHIMOIHSATS, 3aIIHUIIATh, U C KOTOPHIM, BOBMOXHO, OyJI€T y4acTBOBATh
B KOHKYpPCax pa3jIM4HOr0 YPOBHSI.

WuauBuayanbHbeld TemMn paboOThl HaJ TNPOEKTaMH OOECHEeUMBAaeT BBIXOJA KaKIOro
00yyYaroIerocsi Ha CBO ypOBEHb Pa3BUTHL.


http://wiki.amperka.ru/
http://wiki.amperka.ru/_media

B ocHOBe MeTO/1a MPOEKTOB JIEKUT:

* Ppa3BUTHE MMO3HABATEIbHBIX YMEHUI U HABBIKOB, 00YYaIOIINXCS;

* YMEHHUE OPUEHTHPOBATHCS B NH(OPMALIMOHHOM NIPOCTPAHCTBE;

* YMEHHE CaMOCTOSITEIbHO KOHCTPYUPOBAaTh CBOU 3HAHUS;

* yMEHHUE UHTErpUpPOBATh 3HAHMS U3 PA3JIMYHBIX 00JacTell Hayk;

* YMEHHE KPUTUYECKH MBICIUTD.

Tpynomobue, akKypaTHOCTb, OTBETCTBEHHOCTh (JOPMHUPYIOTCSL B PE3yJIbTATE TBOPUECKOM
NesITeIbHOCTH, MPOEKTHOM, TPYINOBOM M MHAMBUAYAIbHOW. BaxxHOH 1enbio paboThl sSBIsETCS
(opMHpOBaHNE MOTHUBALIUY K ITOJIy4E€HUIO MHPOPMALIUH, 3HAHUH U pelIeHui eme 6osee CI0KHbIX
3agad. Ilporecc oOyueHus ABISETCS BOCIUTHIBAIOIINM, 00YJaIOIUeCs HE TOJIBKO TPUOOPETaoT
3HaHUS U HapabaThIBalOT HABBIKH, HO U PA3BUBAIOT CBOU CIIOCOOHOCTH, YMCTBEHHBIE U MOPAJIbHbIE
Ka4yecTBa.

BrimonHeHuio 3THX Lenaed M 3aAad JOJKHBI CIIOCOOCTBOBATh CIIECAYIOLIME METOMBI, a
MMEHHO:

J COpPEBHOBAHMUE;

. HOOILPEHHE.

Bcio sty pabory HEOOXOIMMO MPOBOAUTH C YYETOM MMEIOUIMXCS PECypcoB U
BO3MOJKHOCTEH peOeHKa.

[ToGenuTenn KOHKYpPCOB, COPEBHOBAaHMM BHYTpU y4e€OHOH TIpynmbl CTaHOBSITCS
KaHAMJIaTaMU Ha ydacTHe B MPO(UIbHBIX PalOHHBIX, OKPY’KHBIX, TOPOJCKUX COPEBHOBAHUSIX U
KOHKYpcax.

MeToabl BOCIUTATENbHON PadoThI € 1eTbMU:

-MeTo/bl (POPMUPOBAHUS MTO3HAHUS — YOKICHHNE, MHCTPYKTaX, paccKas, JIeKIus, Oecena,
00BsICHEHUE, Pa3bsICHEHUE, IPUMED, AUCIYT;

-METO/Ibl OPTaHU3ALIUH JIEATETLHOCTH U (POPMUPOBAHUS OTIBITA TOBECHUS —yIPAXXKHEHUE,
HOpYYEHHUE, NeJarornyeckoe TpedoBaHue, 00LIECTBEHHOE MHEHNE, BOCIIUTATENIbHBIE CUTYallUH;

-METO/bl CTUMYJIMPOBAHMS — MOTHBALINS — COPEBHOBAHUE, MOOLIPEHUE.

®opMbl aTTECTALMU H KOHTPOJIS.

Ilepuognueckass mpoBEepKa YCBOCHUS TEPMHMHOJIOTHMHM IPOBOJUTCS B BHUAC 3a4€TOB U
KpoccBopoB. 1o OkOHYaHMHM Kypca ydalruecs 3alldINaloT TBOPYECKUH MPOEKT, TPEOYIOLIHii
IIPOSIBUTH 3HAHUS W HABBIKM 110 KIHOYEBBIM TeMaM. Kpome Toro, mosrydeHHble 3HaHUS U HABBIKH
NPOBEPSIOTCS HA OTKPBITBIX KOH(EPEHLHMSAX M COCTA3aHMAX, KyJa HampaBIIIOTCS Hauboiee
YCHEIIHbIE YYEHUKH.

IlapaMeTpbl 1 KPUTEPUH OLIEHKH PAdOT:

® Ka4yecTBO BBINOJIHEHUS N3y4aeMbIX IPUEMOB U Ollepaluii COOpKH U paboThI B LIEIOM;

® CTENEHb CAMOCTOSITEIbHOCTH IIPH BBIITOJIHEHUU pabOThI;

® YpPOBEHb TBOPUYECKOH NEATENbHOCTH (PENpPOAYKTUBHBIN, YACTUUHO MPOTYKTHUBHBIM,
MPOAYKTUBHBIN), HAWICHHBIE TPOAYKTUBHbBIE TEXHUUECKHE U TEXHOJIOTMUECKHUE PEILICHUS;

® pe3yJbTaThl y4acTHsl B COPEBHOBAHUSAX U KOHKypCax.

Ounenounbie MmaTepuaius! (Ilpuiioxenue 2)

KOHTpO/Ib yCBOEHHBIX 3HAHUN U HABBIKOB OCYILECTBIISIETCA 110 KaKIOMY pa3Jelly BO BpeMs
IIPOBEJCHUS KOHTPOJBHO-IIPOBEPOUHBIX Mepomnpusatuii. Ha ycMoTpeHue mnemarora KOHTpPOJIb
MOJKET TaKXK€E OCYIIECTBIIATHCS 110 KaXI0M TEME paszeia.

OcHoBHOW (pOpMOIT TPOMEXKYTOUHOM aTTECTAIlMM SIBJISETCS MpakTUdeckas pabora.
@opMOl  MTOTOBOM  aTTeCTallMd  SBJSICTCS  MUHHU-TIPOEKT  MH)XEHEPHOHM  CUCTEMBI,
3arporpaMMHpPOBaHHOM B cpezie Arduino.
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1. bnym JIx. U3yuaem Arduino: MHCTpYMEHTBI U METOABI TEXHUYECKOTO BOJIIIIEOCTBA. 2-
e u3g. — CI16.: BXB-Ilerepoypr, 2020 — 544 c.
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. https://arduino-technology.ru/coding/language. Arduino u He TOJIBKO.

. https://arduinoplus.ru/lessons. Arduino+.



KanennapHo-reMaTuveckoe niIaHUPOBaHHE

IIpuaoxenne 1

Ne ° = dopma Komm Tema 3anaTHS Mecto ®opma
n/m ] % EdxE 3aHATHSA YecTB NpoBeeHHUst KOHTPOJI
S | E| 28=¢ 0 s
= | T R2ETF 4acoB
4 Pa3nen 1. OcHoBHBIE
MOHATHS
JJIeKTPOHUKH
1 Pacckas, 1 Bormpocsr «Touka pocta»
NpaKTUIECKOe npoQOpHEeHTALNH. Kabuner %
3aHATHE IIpaBuna Th pu (hopMHUpOBaHUS v
paGore ¢ U(POBEIX U £
3NEKTPOHHBIMH IyMaHUTApHBIX | 'Q
KOMITOHCHTaMH KOMITCTEHITUH e
2 Pacckas, 1 3HAaKOMCTBO C «Touka pocta»
MPaKTHIECKOE KOHCTPYKTOPOM Kabuner %
3aHsTHE dopmupoBanusa | &
UUPPOBBIX U %
yMaHUTAapHBIX | ‘S
KOMIICTECHITUI =
3 Pacckas, 1 Caeronnon «Touka pocTta»
MPAaKTUIECKOE Kabuner %
3aHATHE ¢dopmupoBanusa | &
IUQPOBBIX U %
IyMaHUTapHBIX | ‘S
KOMIIECTEHITHI e
4 Pacckas, 1 VYpasisieMblit «Touka pocTa
MPaKTUIECKOE «IIPOTPAMMHO»/«BPYY Kabuner %
3aHsTHE HYI0» CBETOJIHO/ ¢dopmupoBanusa | &
U(POBEIX U %
I'yMaHUTApHBIX | '©
KOMITETEHLIUI -
4 Paznen 2.
OcHoBBI
NMpPOrpaMMHUpPOBAHUS
MHMKPOKOHTPOJLIIepa
Arduino
5 Pacckas, 1 CoBpeMeHHBIE Cpebl «Touka pocta»
MPaKTHIECKOE MPOrpaMMHUPOBAHHUSI Kabuner
3aHsTHE MHUKPOKOHTPOJLIEPOB. (hopmupoBaHus %
OcCHOBHBIE TIOHSTHS U UGPPOBBIX U g
KOHCTPYKIIHH S3bIKa T'YMaHUTaPHBIX E
MPOrpaMMHUPOBAHHUSI KOMITCTEHITUH 2
Arduino. T
6 Pacckas, 1 CrpykTypa «Touka pocta»
MPaKTHIECKOE MPOTPaMMBI. Kabuner %
3aHsTHE [lepemennsie. dopmupoBanusa | &
UUPPOBBIX U E
I'yMaHUTAPHBIX %

KOMITETEHITUHA




7 Pacckas, 1 Jlornueckue «Touka pocta»
MPaKTHIECKOE KOHCTPYKITUH. Kabuner
3aHSTHE OyHKIUS U ee (hopmupoBaHus %
aprymenTsl. Co3ianue U(pPOBBIX U g
COOCTBEHHBIX TYMaHUTapHBIX %
(OYHKIUH 1 uX KOMIICTEHIIAH <
UCIIONIb30BaHUE. e
8 Pacckas, 1 [TonsTue maccuga. «Touka pocta»
MIPaKTUIECKOE MaccuBbI CHMBOJIOB. Kabuner %
3aHATHE ¢dopmupoBanusa | &
U(POBEIX U %
I'yMaHUTapHBIX | '©
KOMIICTECHITHIH =
14 Paznen 3.
IIpumenenne
3J1eKTPOHUKH B
KH0epHeTUYeCKHX U
BCTPanBaeMbIX
cHCcTEMAax
9 Pacckas, 1 [Tse303ddexr. «Touka pocTta»
MIPaKTUIECKOE VIpaBIieHHE 3BYKOM. Kabuner %
3aHATHE dopmupoBanusa | &
U(pPOBEIX U E
I'yMaHUTAPHBIX | 'Q
KOMITETEHLIUI T
10 Pacckas, 1 Ypaenenue sspkocthio | «Touka pocta»
IIPaKTUYECKOC CBETOIMOA. TToustue Kabuuer GE)
3aHATHE cencopa. [udposse ¢dopmupoBanusa | &
U(pPOBEIX U E
CEHCOPEI 3
T'YMaHUTAPHBIX 2
KOMITETEHLIUI T
11 Pacckas, 1 JaTuuk paccTosHuUS. «Touka pocrtay
IPAaKTUYCCKOEC I[aTLII/IK JIMHUU. Kabuuer g
sansATHe Amanorossie cencoppr, | POPMUpOBAHUS GE(
Jaruuk 3ByKa. Jlaramk . L e
TYMaHUTapHBIX | |3
cBeTa KOMIIETEHIIN o
12 Pacckas, 1  [BHakoMCTBO C «Touka pocTtay g
MPaKTUYECKOE mpodeccusmu IT- Ka6uner §~
3aHATHE HATIPaBICHHIA, tdopmupoBanust | £
BaHUMAFOTIIUXCS UQPPOBBIX U =
MpOrpaMMHUPOBAHUE TYMaHHUTaPHBIX 3
MUKPOKOHTPOJLIEPOB U KOMIICTCHIIUH 5
K1OepOe30macHOCTBIO. a
1)
©)
13 Pacckas, 1 IIbe30auHaMUK «Touka pocta
MIPaKTUIECKOE Kabuner %
3aHATHE dopmupoBanusa | &
U(POBEIX U g
I'yMaHUTAPHBIX | 'Q
KOMITETEHLIUI T
14 Pacckas, 1 ®doTope3nucTop «Touka pocta °
MPaKTUIECKOE Kabuner 5[
3aHATHE (hopmupoBaHus §
T

UG POBBIX U

HHC




T'YMaHHUTapHBIX
KOMITETEHITUHA

15 Pacckas, Ceeronuonnas coopka | «Touka poctay
(5]
NPaKTUIECKOe Kabuner =
3aHATHE (hopMHUpOBaHUS %
IU(PPOBBIX U B
ryMaHUTapHbIX | ‘8
KOMIIECTEHITUIH e
16 Pacckas, TakToBast KHOIKA «Touka pocTa
NpaKTHIECKOe Kabuner
]
3aHsTHE opmupoBanmst | £
U(POBEIX U “é(
TYMAHHTApHBIX |
KOMIeTeHImi | 'S
an)
17 Pacckas, Cunreszarop «Touka pocTta»
NpaKTUIECKOe Kabuner
]
3aHATHE (hopMHUpOBaHUS =
U(POBEIX U “é(
TYMAHHTApHBIX |
KOMIeTeHImi | 'S
an)
18 Pacckas, Jpebe3r KOHTaKTOB «Touka pocta»
NpaKTUIECKOe Kabuner
@]
3aHATHE (hopMHUpOBaHUS =
UUPPOBBIX U Qé,.’(
TYMAHHTApHBIX |
KOMIIETEHIIUH <
an)
19 Pacckas, CeMuCerMeHTHBII «Touka pocta»
MPaKTHIECKOE WHJTUKATOP Kabuner °
3aHATHE (hopMHUpOBaHUS =
&)
TUPPOBBIX U 5{
TYMaHHTapHBIX E
KOMITETEHITUH 2
T
20 Pacckas, Ilepenavya mamueIX Ha | «Touka pocTa»
MPAaKTHIECKOE MK u ¢ TIK Ka6uner °
3aHsTHE opmupoBanmst | £
&)
UUPPOBBIX U 5{
TYMaHHTapHBIX E
KOMITETEHITUH 2
T
21 Pacckas, JaTuuk nuHuu «Touka pocta
MPAaKTUIECKOE Ka6uner °
3aHsTHE opmupoBanmst | £
U(pPOBEIX U %
TYMAHHTapHBIX | =
KOMIIETEHLIAN Q
T
22 Pacckas, LCD nucneit «Touka pocta» |
NpaKTUIECKOe Kabuner 5
3aHsTHE (hopmupoBaHus §
T

UG POBIX U

HHC




T'YMaHHUTapHBIX
KOMITETEHITUHA

23 Pacckas, 1 Cucrema KOMaH]
MPAKTHICCKOE HUCTIOTHUTEJIS
3aHsTHE
11 Paznen 4.
I[poexTupoBanue
MOOMJIBHBIX
miargopm
24 Pacckas, 1 CepBorpuBo «Touka pocTa»
MPAKTHICCKOE Kabuner
(&)
3aHATHE (hopMHUpOBaHUS =
U(POBEIX U “é(
TYMAHHTApHBIX |
KOMIeTeHImi | 'S
o
25 Pacckas, 1 [ITaroBeIil ABUTATEIH «Touxka poctay
MPaKTHIECKOE Kabuner
(&)
3aHATHE (hopMHUpOBaHUS =
UUPPOBBIX U Qé,.’(
TYMAHHTApHBIX |
KOMIIETEeHIIUH <
o
26 Pacckas, 1 JBurarenu «Touka pocta»
MPaKTHIECKOE MOCTOSTHHOTO TOKA Kabuner °
3aHATHE (hopMHUpOBaHUS =
&)
TUPPOBBIX U 5{
TYMaHHTapHBIX E
KOMITETEHITUH 2
T
27 Pacckas, 1 Vopasnenne mo HWK | «Touka pocta»
MPAaKTUIECKOE KaHary Ka6uner °
3aHSTHE opmupoBanms | =
&)
UUPPOBBIX U 5{
TYMaHHTapHBIX E
KOMITETEHITUH 2
T
28 Pacckas, 1 Ypasnenue mo | «Touka pocta»
TPaKTHYIECKOE Bluetooth Kabuner .
3aHSTHE opmupoBanms | =
U(pPOBEIX U %
TYMaHHTapHBIX =
KOMIIETEHLIAN Q
T
29 Pacckas, 1 MoOunpHast «Touka pocTa»
MIPaKTUIECKOE miatopma Kabuner
(&)
3aHSTHE (hopmupoBaHus =
U(POBEIX U Qé,.’(
TYMAHHTApHBIX |
KOMIIETEHIINH §




30-32 Pacckas, Paspabotka urorosoro | «Touka poctay
MPaKTHIECKOE MHUHHU-TIPOCKTA Kabuner
3aHSTHE porpaMMHUPyeMOi (hopmupoBaHus %
MOJICIM  MHXKCHEpHOH | IH(POBBIX U e
CHCTEMBI TYMaHUTapHBIX %
KOMIIeTeHImi | 'S
an)
33 Pacckas, OcHOBHBIE cepbl «Touka pocTay
HPaKTHYECKOE UCTIOJIb30BaHUS KaOuner
3aHsTHE po0OTOB M (hopmupoBaHus
POOOTH3MPOBAHHBIX U(POBEIX U °
CHCTEM B TyMaHHTapHbIX | =
COBPEMEHHOM KOMIIETCHIINI o
oO1mecTse. %
MoOunbHbIE <
1T OPMEIL. =
Paznen 5. 3ammura
HUTOTOBOI'0 MPOEKTA
34 [IpencraBnenue 3amuTa HTOrOBOM «Touka pocta
IIPOCKTOB paboThI Ka6uner %
dopmupoBanusa | &
UG POBBIX U %
TYMaHUTapHBIX §

KOMITETEHITUHA




®opMbI KOHTPOJISA M OLlEHOYHbIe MAaTepUAJIbI

punioxenne 2

KOHTPO/Ib yCBOEHHBIX 3HAHUN U HABBIKOB OCYILECTBIISIETCA 110 KaKIOMY pa3Jeily BO BpeMs
IIPOBEICHUST KOHTPOJIBHO-IIPOBEPOUYHBIX Meponpuatuii. Ha ycmorpeHue neparora KOHTPOJIb
MOJKET TAKXK€E OCYIIECTBIIATHCS 110 KaXI0M TEME paszeia.

OcHoBHOW (POpMOIT TPOMEKYTOUHOM aTTECTAIlMM SIBJISETCS MpakTUdeckas pabora.

dopmoit

UTOTOBOU

aTTecTaluu

3arporpaMMHpPOBaHHOM B cpee Arduino.
KoHTposb pe3ynbTaTHBHOCTH 00pa30BaTEIIbHONW MPOTPAMMBI TIPOBOJIUTCS B CIIETYIOIICH

dopwme:

neaaroru4cCKoc Ha6HIO,Z[€HI/Ie;

ABIIACTCA

MHHU-TIPOCKT

MEPONpPUATHUSIX (BUKTOPHUHAX, KOHKYPCAX, BHICTABKAX)

O OO e

He[[aI‘OFI/I‘-IeCKI/Iﬁ MOHUTOPHHT:
KOHTPOJIbHBIE 33aHUS
JIMAarHOCTHKA IMYHOCTHOTO POCTa
TECTUPOBAHUE

Ta0uua oneHNBaHUA Pe3yJIbTaTOB

WHXKEHEPHOU

CHCTEMBI,

MeIarOrMYeCKUil aHaIn3 pe3yIbTaToOB TECTUPOBAHUS, YUACTHS 00YUaIOIUXCs B

Onenkn
OrneHuBaeMsble
napamMeTpbl

Huzknii

Cpennuii

Bricoxuii

YpoBeHb TeOpeTHYeCKMX 3HAHUM

OOyuaromuiicst 3HaeT
(bparMeHTapHO U3yUYCHHBIH
MaTepHall.

l3510k€HME MaTepraia
cOnMBOYHOE, TpeOyroiee
KOPPEKTUPOBKH
HaBOAIIMMU BOIIPOCAMH.

OOyyJarommiicst 3HaeT
M3y4EHHBIN MaTepua, HO
TUISI TTIOJTHOTO PACKPBITUS
TeMBI TPEOYIOTCS
OTIOJTHUTETTHHBIE
BOIPOCHI.

OO0yJaromuiics 3HaeT
M3Y4YEHHBIN MaTepuall.
MoO>KeT JaTh JOTHYECKHU
BbIJICPKAHHBIN OTBET,
TIEMOHCTPHUPYIOIIHIA
[MOJIHOC BJIaJCHUE
MaTepUaIOM.

YpoBeHb NPaKTHYECKH

X HABBIKOB U YMEHHUI1

Co3nanue
PIEKTPUYECKON CXEMBI
[pOrpamMMBbI 110 00pasity

He MokeT co31aTh CXEMEI
U TIPOTpaMMBI 10 00pasILy
0€3 TOMOILM IIearora.

MoOKeT cO3aTh CXEMBI U
[IPOTrpaMMBI 110 00pasILy
[P TIOJICKA3Ke Te1arora.

Croco0eH co3maTh
CXEMBI U IIPOrPaMMBI 110

oOpa3siry.

CrerneHp
CaMOCTOSITEIIBHOCTH
CO31aHHUS
PIEKTPUYECKON CXEMBI
[IPOrPaMMBbI

TpeOyroTcst MOCTOSTHHBIE
IIOSACHCHMUS II€Aarora ajis
CO3JIaHMSI CXEMBI U TIPO-
CPaMMBL.

Hy>naercs B nosic-
HEHUN
[TOCIICIOBATCIILHOCTHU
paboThI, HO CIOCOOEH
ocje OObSICHEHHS K
CaMOCTOSATEIbHBIM
e CTBHAM.

CaMOCTOSTENHHO
BBITIOJIHSCT onepaunn
MPU CO3/ITAaHUN M CXEMBI
1 [IPOTPaMMEL.




Pabora ¢
000pyI0BaHKEM,
TEXHUKA 0€30IIaCHOCTH

TpeOyeTcst MOCTOSTHHBIN
KOHTPOJIb Mearora 3a
BBIIOJTHEHUEM TTPABUII 1O
TEXHHUKE 0€30MaCHOCTH.

Tpebyercs
[EPUONYECKOE
HATIOMUHAHHE O TOM, KaK
paboTarth C
000pyIOBaHUEM.

Uetko u 6e30macHo
paboTaer c
000pyI0BaHEM

Ka4ecTBO BHINOJIHEHUSA Pa0OTHI

CXEMBI U TPOrPaMMEI B
L[CJIOM I1OJIYUCH, HO
TpeOyeT cephe3HOU

TOpabOTKH.

CXEMBI I TPOTPAMMBI B
11eJI0M TpeOyeT
HE3HAUYNTEIILHOU

KOPPEKTHPOBKH.

CXEMBI U [IPOrpaMMBbI HE
TpeOyeT ucCIpaBICHUH.

®opMbl BbISIBJIEHUS, (PUKCALMY U NIPeIbSBJICHHUS Pe3yJbTaTOB

Ilepeyens cioco60B U Ilepedyensb cnoco00B u Ilepeyens cnnoco6oB u Gopm
(¢opM BoIsIBICHHSA (¢opMm pukcannu NpeAbsABJICHHA Pe3yJIbTATOB
pe3yJbTaToB pe3yJbTaToB
becena I'pamoThI BricraBku
Onpoc Juruiomsl Konkypchl
Habmonenue ["'oToBBIE PaOOTHI JemoHCcTpauus moaenen
BricraBku TectupoBanue I'oToBBIE M3aEIIHA
Konkypchl
OneHoYHbIEC MaTepPHAIbI
o 3HaHUE OCHOBHBIX NOHATUHI IIPOrPAMMHUPOBAHMS U CXEMOTEXHUKHU
o Pe3ynbTarhl BBINOIHEHUS IPAKTUYECKUX 3a/1aHUN
o [Ipe3eHTany MHAUBH Ty AJIBHBIX IPOEKTOB

[Tporierypa MTOroBOM aTTecTalMM MPOXOAUT B (popMe 3alMThl MPOEKTA. YUalluics
OLICHUBAETCSA OJHOM U3 CIEAYIOINX OLEHOK: «3aU4TCHO» U «HE 3a4TCHOM.

Kpumepuu ¢vicmaenenun oyenKu «3a4menHoy:

O1eHKOH «3auTeHO» OLICHUBAIOTCS y4allluecs], T0Ka3aBLINe 3HAaHUE OCHOBHOTO y4eOHOTro
MarepHuaja B MUHUMaJIbHO HEOOXOAMMOM 00bEMe, CIPABISIONIUXCS C BBHIIOJHEHUEM 3aJJaHUH,
IPEIyCMOTPEHHBIX NPOrpaMMOM, HO JONYCTHUBIIMM IOTPEIIHOCTH IIPU  BBIIOJHCHHUH
KOHTPOJIbHBIX 3aJJaHU, HE HOCALIME IPUHLIUIINAIBHOIO XapakTepa. Y CTaHOBIIEHO, UTO yUaluics
o0nagaeT HeOOXOAMMBIMH 3HAHHUSIMHU JJIs OCJETYIOLIEr0 YCTPaHEHHs! yKa3aHHbIX MOTPEIIHOCTEH
0]l PYKOBOJICTBOM Iiefarora. Pe3ynbTaT paboThl 00ydaromierocs HOCUT BBICOKHI U CpeTHUI
YPOBCHB.

Kpumepuu gvicmaenenun oyeHKu «He 3aumeHoy:

OrneHKa «HE 3ayTeHO» BBICTABIAETCS Yy4yallUMCs, MOKa3aBILIUM IpoOeasl B 3HAHUIX
OCHOBHOTO Y4eOHOr0 Marepuaja, JAOMYCKAIOUMM MPUHIUIHAIBHBIC OMIMOKUA B BBIMOJIHEHUH
MPEyCMOTPEHHBIX MPOrpaMMoil 3aaHuil. Takoil OIEHKHU 3aCiyKUBAIOT PE3yJIbTaThl yUalIUXCH,
HOCSIIIE HECUCTEMAaTU3UPOBAHHBIM, OTPBIBOYHBINM, ITOBEPXHOCTHBIN Xapakrep. Pesynbrar
paboThl 00yYaromIerocss HOCUT HU3KUH YPOBEHb.

KpuTtepuu oneHk# BbINOJTHEHNSI HTOTOBOTO NMPOEKTA

Ouenka «zaumenoy:

e [IpOEKT BBIMOIHEH NOTHOCTHIO

e [IpoeKT BHIMOJIHEH MOJHOCTBHIO, HO UMEIOTCSI HE3HAUUTEIbHBIE TOTPEIIHOCTH
Ouenka «He 3aumenon:

e [IpoeKT BHIMOJIHEH MOJHOCTHIO YACTUYHO, UMEIOTCS CYILIECTBEHHBIE HETOCTATKHU.
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