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1. IHosicHuTEILHAA 3aIUCKA

JlommonHUTENBHAS 00IIe00pa3oBaTebHas OOIIepa3BUBAIOIIAs MPOTpaMMa
«Poborotexnuka.  Arduino»  (mamee —  IIporpamMma)  TexHHYecKOil
HANPABJIEHHOCTH YIJ1y0JI€HHOTO YPOBHA.

JlomonHUTENBHAS 00IIe00pa3oBaTebHas OOIIepa3BUBAIOIIAs MMPOTpaMMa
«Pobororexnuka. Arduino» cocTaBieHa B COOTBETCTBUM C TpeOOBaHHUSIMU
CJIEYIOINX HOPMATUBHBIX TOKYMEHTOB:

— ®denepanpHbiii 3aKk0H «O0 oOpazoBanuu B Poccuiickoit deneparinm»
0T 29.12.2012 Neo 273-®3.

— Konnenuus pa3BuTHs JOMOJHUTEILHOTO 00pa3oBaHus JeTen
(yrBepxaeHa pacniopspkenueMm llpasutensctBa PO ot 04.09.2014 1. Ne 1726-p).

— Ilopsamoxk  opraHu3anuu U OCYIIECTBICHUS  0Opa3oBaTeIbHOU
NEATEIbBHOCTH 10 JIONMOJHHUTEIBHBIM 00111e00pa30BaTeIbHBIM  MpOrpaMMam
(yTBEepKJIeH nprkazoM MunuctepcTBa oopazoBanus u Hayku PD or 9.11.2018 N
196)

— CaHUTapHO-AIUJIEMHUOJOTHYECKHE  TpeOOBaHUS K  YCTPOMCTRBY,
COJICP’)KaHMIO U OpraHU3alluu pexxuMa padoThl 00pa3oBaTEILHBIX OpraHU3aIUN
nonoJiHuTeNnbHOro odpazoanus nereit (CaulluH 2.4.4.3172-14) (yTBEepKaeHO
MOCTAaHOBJICHUEM [ J1aBHOrO TOCYJapCTBEHHOTO CaHUTapHOro Bpaya PD ot
04.07.2014 No 41).

— Crparerust pa3Butusi BocnutaHus B Poccuiickorn @Penepauuu Ha
nepuon g0 2025 rtoma (yrBepknaena Pacnopspkenwem IIpaButenbcTBa
Poccuiickoit @eneparuu ot 29 mast 2015 r. N 996-p).

— Meroauueckue peKOMEH AN o MIPOEKTUPOBAHUIO
JOTIOJIHUTENBHBIX — obOmiepa3BuBaromux mnporpamm (ITucemo [lemapramenta
rOCyJIapCTBEHHOM MOJIMTHKUA B cpepe BOCIUTAHMS OOYUAIOIIMXCS U MOJIOJICKU

MunucrepcTBa oopa3zoBanus U Hayku Poccuiickoit @eaepannn ot 18.11.2015 Neo
09-3242).

ConepxaHue MporpaMmbl HaIIPaBJIEHO HA Pa3BUTHE YCTOMYMBON MOTUBAIIUU
K TIOJYYECHUIO 3HAHWUM W BBINIOJHEHUIO JICUCTBUM B CpElI€ HWHKEHEPHOTO
MPOTPAMMHUPOBAHKS y OOYYaIOMUXCs, MPOSIBUBIINX WHTEPEC W OIPECIICHHBIE
CIIOCOOHOCTH K POOOTOTEXHUYECKOMY MOJCIUPOBAHUIO, KOHCTPYUPOBAHUIO U
MpoeKkTUpoBaHuio.  JlaHHas mporpamMma HampaBlieHa Ha (OPMHUpPOBAHUE ¥
oOy4aroruxcst ”HGOPMAIIMOHHBIX, Y4€OHO-TT03HABATEIHHBIX, KOMMYHUKATHBHBIX U
JIPYTUX YMEHUN, HEOOXOMUMBIX NJis JATbHEHIIETO pa3BUTHS KOMIIETCHTHOCTH B
chepe pPaauoICKTPOHUKU, POOOTOTEXHUKH M TporpaMMupoBaHus. OIHUM U3
pe3yJIbTATOB pEaU3alMU MPOrpaMMbl OMPEAECICHO BBIIIOJIHEHUE TEXHUYECKUX
Mojiesiel, 00bEKTOB (MX KOHCTPYUPOBAHKUE) B BUJIE CAMOCTOSITEILHO BBITTOJTHEHHBIX,
3aKOHYEHHBIX IIPOCKTOB C TMOCIAEAYIOUIMM Yy4acTHEM ¢ HUMU (TIPOEKTaMU,
MOJIEISIMA) B Pa3JIMYHBIX KOHKYpPCax, COPEBHOBAHUSX POOOTOTEXHUYECKUX,
POOOTU3UPOBAHHBIX YCTPOUCTB, MOAEIIEH, KOHCTPYKIIUH.
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AKTYaJIbHOCTH IPOTrPaMMBbl.

VY BennuuBaromasicsi pojib CEPBUCHBIX U MEPCOHAIBHBIX POOOTHU3UPOBAHHBIX
YCTPOMCTB B JKU3HU 4YEJIOBEKa, 0OIIeCTBa, MOTPEOHOCTh U pa3BUTHE Mpodeccuu
MPOrPaMMUCT-POOOTOTEXHUK  OMpPENENseT 3HAYMMOCTb BKJIIOYEHUS 3HAHUU
MH(OPMAIMOHHBIX TEXHOJIOTH, TEXHOJIOTUN MPOrpaMMUPOBaHUsI B 00pa30BaHUH,
YTO U ONPEEsieT aKTyaIbHOCTh Pa3paboTKH IAaHHOW MTPOrPAMMABI.

OTiIMYNTEeNbHOH  O0CO0EHHOCTBK)  JAHHOW  IpOorpamMMmbl  SIBIISIETCA
UCITOJIb30BaHUE:!

-poOOTH3UPOBAHHOTO KOHCTPYKTOpa Arduino, MO3BOJISIONIETO BBIMOIHATH
paboOThl Pa3aMYHON CI0KHOCTH M MCIIOJIB30BaTh aJallTUPOBAHHBIE MPOrPaMMHbIE
Cpelnbl, T.€. COBMECTUTh MEXaHUKy C  D3JEMEHTaMHU MPAKTHYECKOrO
IPOrpaMMHUPOBAHMS;

- Oospmias fonst y4eOHOTO BpPEMEHU ONpENelieHa KaK MpPOEKTHas
JESTEIbHOCTh U CAMOCTOSITENIbHAsA paboTa 00yJarommxcsl.

B TemaTtnueckom maHe nporpaMMbl IpakTHUECKasi CaMOCTOsITeNIbHAs paboTa
IPEyCMOTPCHAa KaK TMOWCK peIICHWs] MalbIX 3aj1a4 (BBIIOJIHSIOTCS B BHIEC
TEMaTHYECKUX 3a/laHui), 4YTO TMO3BOJIIET OOyYarolMMCS pa3BUTh YMEHHUS
TBOPYECKU JEHCTBOBATh B TIpymIe (KOMaHJE), HUCIOJIb30BATh YBEPEHHO HOBBIE
3HAHMS, YMEHUS U CPEACTBA KOMMYHUKALIUH.

Conepxanue MpOrpaMMbl, JIOTHKAa OOYy4YE€HHUs, IMO3BOJIMB OOYYArOUIUMUCS
pelIUTh psAl Y4YeOHBIX NpOOJIEM, BIMAET Ha TEHEPALMIO CAMOCTOSTEIbHBIX
IIPOEKTOB, PEIICHWA 3alady W CUTyalluil, C OpPHUEHTALMEW B pa3IM4HbIX 0azax
naHHbIX.  KauecTBEHHO  BBIMIOJIHEHHbIE  y4EOHO-TIPAKTUYECKHUE  MPOEKTHI
oOydJaroniecss HWMEIOT MpPaBO MPEACTaBUTh Ha MEpPONPUIATHSIX B 00JIacTh
POOOTOTEXHUKH PA3IMUHOTO YPOBHS:

AJpecat nporpaMmabi:

[Iporpamma paccuutana Ha aeteit 8-16 ner.

['pynma ¢popmupyercst u3 00ydaromuxcs yCIenHo Npoieanue o0y4eHue mo
JOTIOJIHUTEIIFHON  00IIeo0pa3oBaTeIbHOM  OOIEpa3BUBAIOIICH  IIporpaMme
«Po0OoTOTeXHUKa», MPUHUMABIIMX Yy4YyacTHE€ B KOHKYpCax NPOEKTHBIX padoT,
COPEBHOBAHMSIX 110 pOOOTOTEXHHKE.

Heanb: dopmupoBanue y oOydarOlmIUXCS CUCTEMbl 3HAHUW, YMEHHH U
HaBBIKOB B TMPOTrPaMMHUPOBAHMM W KOHCTPYUPOBAHMH POOOTOTEXHUYECKUX
YCTPOMCTB U JEMOHCTpAIIMS MPOESKTOB POOOTOB Ha KOHKYPCHBIX UCIIBITAHUSIX.

3amauu:
Obyuarowue
- OCBOCHME 3HAHHI U ITPaBUJI pabOTHI ¢ anmapaTHbiM Komruiekcom Arduino IDE;
-0CBOEHHE MPOIIECCca U3TOTOBICHUS, COOPKU POOOTOTEXHHUECKUX YCTPOUCTB;
- YCBOCHHME TIpaBWJI pa3pabOTKH, OTIAAKA M 3arpy3Kd NporpaMM B
MHUKPOIPOIIECCOP;



- YCBOGHHE OIICHKH MPABUILHOCTH Pa0OTHl YCTPOHCTB C HCIOJIH30BAHUEM
HU3MEPUTEIHLHOTO 000pYA0BAHNS,

- OCBOCHME TEXHOJIOTMH CO3JaHUsI MPOEKTOB OT 3aMbICiia JI0 BOIUIOIICHUS, a
TaK)K€ WX MPEACTABICHUE M JIEMOHCTpallMsi Ha OJIMMIIMAAaX, KOHKypcax |
CIIOPTUBHO-TEXHUYECKUX COPEBHOBAHUSX PA3JIMYHOTO YPOBHSI.

Paszeusarowue:

- Ppa3BUTh YCTOMYMBYIO IMOTPEOHOCTH K CaMOOOpa3oBaHMIO B 00JacTu
TEXHUYECKOTO KOHCTPYUPOBAHMUS, PAAUOIIEKTPOHUKH U ITPOTPAMMHUPOBAHNH;

- Pa3BUTh TBOPUYECKHUE CIIOCOOHOCTH, MHKCHEPHOE MBIIIJICHHUE;

- chopMHpOBaTh YMEHHE COOTHOCHUTH CBOW JIEUCTBHS C IUIAHUPYEMBIMU
pe3yJibTaTaMU;

- pa3BuUTh YMEHHS paboTaTh CaMOCTOSATEIHLHO, B KOMaHAE, YMEHUSA
dbopMyIHpOBaTh U OTCTAaMBATh COOCTBEHHYIO TOUKY 3pPEHHUS, YMEHHUsS CIylIaTh U
CJIBIIIATH APYTUX.

Bocnumamenvnuie:

- BOCHUTAHUE YJIOBJIETBOPEHHOCTH CBOCHW JEATEIBHOCTBIO B TBOPYECKOM
00BEIMHEHUHU JOTIOJIHUTEIIBHOTO 00pa30BaHUs, caMOpeaM3allui M HHTepeca K
TEXHUYECKOMY TBOPUYECTBY, MPODHECCUN IIPOrPaMMHUCT-POOOTOTEXHHUK;

- BOCIHTAaHHWE TBOPYECKOW AKTUBHOCTH OOYYalOIIerocs, TPOSBICHUS
WHUIMATUBEL, JTI0O03HATEILHOCTH, CAMOCTOSATEIBHOCTH

O0beM U CPOK 0CBOCHUS NIPOTPAMMBbI

[Iporpamma paccuutana Ha 1 rox oOyuenus - 144 uvaca, OGonpmas a0
yueOHbIX "4acoB (76%) 3To mpakTHueckas paborta oOyuatomuxcs. [Ipu atom 60%
NPAKTHUECKUX pabOT BBHIMOMHSAETCS OOYYaIOMIMMCS CaMOCTOSITEIFHO B BHIIE
TBOPUYECKUX MPOCKTOB.

dopMma 00ydeHHUsi: TPyNIoOBasd. 3aHATHS TPOXOAAT B rpymmne 10-12 yenoBexk.
Pexxum 3aHATHIA: 3aHATHS TPOBOJATCA 2 pa3a B HEJEIIO 10 2 yueOHBIX Yaca.

Ilnanupyemslie (0:kuAaeMble) Pe3yJbTAThl OCBOCHHUS POrPAMMBI
B pesynbTaTe 0CBOCHHUS TaHHOM MPOrpaMMbl 00yJarOIIUECs:

— YCBOSIT IIpaBuJia pa3padOTKU COOCTBEHHBIX CXEM 3JIEKTPOHHBIX YCTPOUCTB;

— TIOJy4YaTr yrIyOJICHHBIC HABBIKU paOOThl ¢ MHKPOKOHTposuiepoM Arduino, B
TOM 4ucje paboTa ¢ MaKEeTHOW IUIaTOM, YTEHUE IOKa3aTesied JTaTuMKOB,
paboTa ¢ KoMITIOHeHTamMu rporpammuposanus ArduinolDE;

— modyyaT yriayOJeHHble HaBbIKM padOThl € Pa3IMYHOM TEXHUYECKOU
JIOKYMEHTAIUEN;

— TMOJy4YaT HAaBBIKM NMPAKTUYECKHX JEWCTBUM MPHU IMOCTPOECHUH Pa3INYHBIX
POOOTOTEXHUYECKUX 0OBEKTOB,;

— pPa3oBBIOT  HAaBBIKK  OOBEMHOT0, MPOCTPAHCTBEHHOTO, JIOTUYECKOTO
MBILUICHHUS U KOHCTPYKTOPCKHE CITIOCOOHOCTH;

— TpUOOPETYT OMBIT U HEOOXOAMMBbIE HABBIKM OPraHU3alMU CAMOCTOATEIbHON
Y OTBETCTBEHHOU pabOThl B pOOOTOTEXHUYECKOM ITPOECKTUPOBAHUH;
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— OCBOSIT HOPMBI MTOJTHOTO IIUKJIA MPOEKTHOU EeSITEIbHOCTH;
— MpUOOPETYT OMNBIT MOATOTOBKU M y4acTUS B KOHKYpPCaX, COPEBHOBAHUSX
POOOTOTEXHUYECKOTO HAMPABIIEHUS PA3TUYHOTO YPOBHS;
— Pa3oBbIOT YCTOMYUBYIO MOTHUBAIMIO K MPOPUIBHOMY CaMOOIpPENeNIECHUIO,
JUYHYIO TOTPEOHOCTh B TBOPUYECKOW JACSITENILHOCTH M CaMOpeaiu3alii B

BI)I6paHHOM BHUIAC ACATCIIBHOCTH.

2. YueOHbIi IJIaH

Ne | HaumeHoBaHMe 0J10Ka KoJsmnyecTBo yacos DopMblI

n/n Teopusi | IIpakTuka | Bcero arrecTaluu

(KOHTPOJI)
1. | BBogHoe 3aHsTHE. 2 2 VYcTHBIN onpoc
3HakoMcTBO. TexHuka
0€3011acCHOCTH
2 | OcHOBBI Y CTHBIN OmpoC
aJITOPUTMU3AILIUN 10 8 18
Arduino

3 Onekrponuka Arduino. 4 12 16 YcTHBIN ompoc

4 CoBpemeHHbIE TecTtupoBanue
TEXHOJIOTHUHU. 8 12 20
[{udpoBbie naTymKy.

5 COopka MakeToB Ha MuHH-IPOEKT
wiatgopme Arduino. 4 14 20
IIporpamMmmupoBaHue.

6 [TpoexTHas 3amuTa
JEATEIIbHOCTh MPOEKTOB,

2 64 66 ydacTue B
KOHKYPCHBIX
MEPOMPUSTUSIX
/. | Utorosoe 3aHsiTue 2 2
Hroro 34 110 144
Y4eOHO-TeMaTHYECKHUIl IVIaH
Ne HaumenoBanmue 0,10Kka, KosmnuyecTBo yacos DopMblI
n/a TeMbI Teopusi | Ilpaktuka | Beero | arrecranumn
(KOHTPOJI)

1 BBoaHoe 3ansTue. Berpeua ¢ 2 i 5
WHTEPECHBIMHU JIFOAbMU.

Baok 1. OcHoBBI 10 8 18 YeTHbli onpoc,

AJITOPUTMHU3AUH TCCTUPOBAHUC

2 | 1.1. OcHOBBI pabOTHI C
! 6 2 8
Arduino. Uzyuenue




POrpaMMBbl, MOAKIIOYEHHUE
MUKPOKOHTpOJUIEpA.

1.2. 3yyeHne OCHOBHBIX
MOHATUI MPOrpaMMHUPOBAHUS
(mepeMeHHbIe, ITUKJIBI,
YCJIOBUSI, BETBJICHUS )

10

Baok 2. Duaekrponuka Arduino.

12

16

VYeTHbII onpoc

4

2.1. OCHOBHBIE 3aKOHEI
anekTpuyecTsa. M3yduenue
YCIIOBHBIX IpayuuecKux
M300paKEHUM U CXeM
MTOJKTFOUCHHS DJICMEHTOB.

2.2. Pabota ¢ eKTpOHHOM
wiatoir Arduino UNO u
AIIEKTPOHHBIMU
KOMITOHEHTAMH (CBETOIHO/IBI,
PE3UCTOPBI, KHOIIKH TJT)

10

10

Bbaok 3. CoBpemeHHbIe
TexHosioruu. lludgposbie
AATYUKH.

12

20

TectupoBanue
(ITpumosxenwue 2)

6

3.1. 3yueHune pa3nuuHbIX
BUJIOB JaTUYUKOB,
MOJKJIIOYEHHE U paboTa ¢
HUMU

12

20

Bbaok 4. Coopka makeToB Ha
miaatgopme Arduino.
IIporpammupoBaHume.

14

20

MuHu-TIpOEKT

7

4.1. OcobenHoctu cOOpKH
MaKkeToB Ha miatdopme
Arduino..

4.2. Pa3paboTka u cbopka
COOCTBEHHBIX MaKETOB Ha
wiatdopme Arduino.
IIporpamMmmupoBaHue.

14

18

baoxk 5. IIpoexkTHas
AeATeJIbHOCTb.

68

68

3anmra mpoeKToB,
y4acTue B
KOHKYypcax u
COPEBHOBAHMSIX

Pa3paboTka nmpoekra
(aBTOpCKMI1 pOOOT,
TeMaTU4YecKas rarka,
Mpe3CHTAIMs, JTOKJIaM)

32

32

10

Yyactue B KOHKypcax u
COPEBHOBAHUAX PA3JIMYHOTO
YPOBHS

34

34




11 | Utorosoe 3aHsTHE. 2 2 ATTecTanus

Hroro 34 110 144

3. Coaep:xkanue y4eOHOI0 IJIaHA MPOTPaAMMBbI

BBenenne. Benenue B mporpammel, 1jiaH paOoThl Ha yueOHbIH roj. TexHuka
0€30MacHOCTH U MpaBujia MOBEICHHUS.

Berpewa ¢ uHTEpecHBIMH  JIIOABMHU  (MHYKEHEPOM-IIPOTPAMMHUCTOM,
pa3paboOTUMKOM M  HAJIATYUKOM  POOOTOTEXHHUYECKHMX  MAHMITYJISITOPOB,
npenoaaBarensmu HI'TY, yauepcutera uM. JlobaueBckoro).

Baok 1. OcHOBBI AITOPUTMU3ALNMHA U IPOTPAMMHPOBAHUS.

Tema 1.1 OcnHoBbl padorbl ¢ Arduino. H3ydeHme mnporpammsi,
NOJKJIIYeHHe MUKPOKOHTPOJLIepa.

Teopus (64). M3ydyenue cpenst pazpadborku ArduinolDE. Pa36op unrtepdetica
IPOrpaMMbl, OCHOBHBIX OIIEPATOPOB.

[IpakTuka (24). [IpaBriibHOE MOJKIIIOYEHUE MUKPOKOHTpOJUIepa. Hanucanue
nepBoid mporpamMmbl. Martepuanbl — KOMIBIOTEPHI, KOMIBIOTEPHBIC MBIIIIH,
MUKPOKOHTpoJuIepbl Arduino, mpoBo ISk COSTUHEHUS MUKPOKOHTPOJIIEPOB.

Tema 1.2. MW3y4yeHHe OCHOBHBIX NOHATHH NPOrpaMMHPOBAHMS
(mepemMeHHbIe, HUKJIbI, YCJIOBHSI, BETBJICHUA)

Teopus (44). Pazbop Takux MOHSATUH MPOTPaMMHUPOBAHUS KaK ITHKJIBI,
NepeMEeHHbBIE, YCIIOBHBIE OMIEPATOPhI, BETBIEHUS ITUKIOB. CoCcTaBiIeHNE OJIOK-CXEM.

[Ipaktuka (64). Hammcanue mnporpamm pabOTl C MOHUTOPOM TMOPTA.
Marepuaibl — KOMITBIOTEPbI, KOMITBIOTEPHBIC MBIIITH, MUKPOKOHTpOJUIepbl Arduino,
MPOBOJI I COEAMHEHUSI MUKPOKOHTPOJIEPOB

Buiok 2. Daekrponuka Arduino.

Tema 2.1. OcHOBHBIE 3aKOHBI dIeKTpUUYecTBa. U3ydeHune ycI0BHbBIX
rpaguyecKux u300paKeHUi U CXeM MOAKIIYEHHUS IJIEMEHTOB.

Teopusi(4u). M3ydyeHus: NpUHUIMIIMATIBHBIX CXEM MOJKIIOUYEHHUS AJIEMEHTOB.
[loBTOpEHNE TOHATHN CHUJIBI TOKA, CONPOTHUBIECHUSA, HanpspkeHus. lIpoeneHune
pacyeTos.

[Ipaktuka(124). COoOpka mMpPOEKTa COMIACHO TMPUHIUIIUATIBLHON CXeMe
NOJAKIIOYEHU. MaTepraisl: KOMIBIOTEP, KOMIBIOTEPHBIE MBI, MAKETHAS I1J1aTa,
MHUKpPOKOHTpoJuiepbl Arduino, TpaH3HCTOPBI, PE3UCTOPBI, CBETOAUOBI, YICOHbBIC
COCIMHUTEIBHBIE MPOBOJA, AUOMABI, AaMIIEPMETP, KHOIIKH, IOTEHIMOMETPBI,
IIbE303JIEMEHTHI.

Tema 2.2. PaGora c¢ »3iekrponHod miaarod Arduino UNO m
3J1eKTPOHHBIMH KOMIIOHEHTAMHM (CBETOAUO/IbI, PE3UCTOPHI, KHONKH T/1)

[Ipaktuka (104). PabGota c osnexkrponHoit marod Arduino UNO wu
AIIEKTPOHHBIMU KOMITOHEHTaMH. [[oKITI0YeHre 1 TPOrpaMMHUPOBAHUS TIPOEKTOB C
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UCIIOJB30BaHUEM HJIEMEHTOB U CXEM MOAKIIOUEHUs. MaTepuanbl: KOMIBIOTEp,
anekTpoHHo# mnaToil Arduino UNO, MUKPOKOHTpPOJUIEP, TPAH3UCTOPBI, PE3UCTOPHI,
CBETOAMOJbI, Y4eOHbIE COCIMHMUTENbHBIE MPOBOJA, KHOIKH, IOTECHIIMOMETPHI,
MbE303JIEMEHTHI.

Bbaok 3. CoBpemennblie TexHnoJsioruu. llndpossie naruuku.

Tema 3.1 U3ydyeHnue pa3jn4HbIX BUA0B JATYHKOB, NOAKJIKYCHUAE U
padora ¢ HUMH

Teopus(8u).  M3yueHwe  MOJIKIIOYEHUS  JIaTYUKOB  OCBEILICHHOCTH,
npUOIKEHUs, THPPAKPACHBIX TaTYMKOB, TEMIIEPATYPHI U BIAXXHOCTU U MPOUHUX.

[Ipaktuka(124). [logkmroyeHne W OPOrpaMMHUPOBAHUE  JATYMKOB,
NOJAKIIOYeHHEe OWOIMOTEK, CO3JaHue NpOoeKToB. Marepuansl: MaTtepuasl:
KOMITBIOTEP, KOMIIBIOTEPHBIE MBIIIM, MaKeTHas I1J1aTa, MUKPOKOHTPOJLIEP,
TPAH3UCTOPBI, PE3UCTOPBI, CBETOAMOABI, YUEOHbIE COCAMHUTENbHBIE IPOBOJA,
KHONIKM,  MOTEHIMOMETPHI,  MbE303JEMEHThI,  JaT4uKh  (OCBEIIEHHOCTH,
NPUOIMKEHUS, TEMIIEPATYPHI U BIAXKHOCTH, CEHCOPHBIC U TIP.)

Bbaok 4. Coopka makeToB Ha miiatgopme Arduino.

Tema 4.1 Ocob6eHHocTH COOPKH MaKeTOB Ha miaTgopme Arduino.

Teopus (24). OcobeHHocTH cOOpKU MakeToB. TexHuka 6€301acCHOCTH TIPU
pabore B 1abopaTopuu.

Tema 4.2 Pa3zpaborka u cO0Opka cOOCTBEHHbIX MaKeTOB HA IuIaTGopme
Arduino. IlporpammupoBanue.

Teopusi(6 u). M3yuenue TexHUK COOPKU MIPOBOIOB, UCTIOIH30BAHUS
pa3IMYHBIX KOMIIOHEHTOB U MaTE€PHAJIOB.

ITpakTuka (14 4). Coopka coOCTBEHHBIX MPOEKTOB. [IporpammupoBanue.

Bbaok 5. IIpoekTHas AeITEJIbHOCTH

Tema 4.2. [IpoekTHAs 1eATEJILHOCTD

[Ipaktuka (68 u). BeimomHeHWE KOJUIEKTUBHBIX WM WHIAMBUIYaTbHBIX
ITPOEKTOB.

Pa3zpaboTka 1 BBITIOSHEHNE KOJIJIEKTUBHBIX WM WHIUBUYAIbHBIX TTPOECKTOB
JUTSI TIOCTIEAYIOIIETO YYacTHsl Ha KOHKypcaX U COPEBHOBAHUSAX POOOTOTEXHUUECKON
HAIIPaBJIIEHHOCTH PAa3HbIX YPOBHEM.

COopka, HacTpoWKa WHAMBUAYAJIbHBIX MOJENEl CHOPTUBHBIX POOOTOB.
AHaJIN3 JOCTOMHCTB U HEJIOCTATKOB COOPAHHBIX MOJICIICH.

[IpoBeneHre BHyTPEHHUX OTOOPOUYHBIX COPEBHOBAHUM.

[TonroroBka KOMaHIbl AJisl BBICTYIUICHHSI Ha COPEBHOBAHMSX Pa3JIMYHOTO
YPOBHS.

VYuyacTtue B KOHKypcax U COPEBHOBAHUSIX Pa3JIMYHOIO YPOBHSI.

HTorosoe 3anusiTue. 3ainra MpoeKkTa.

4. Kanenaapubiid yueOHblii rpaduk Ha 2022-2023 yu.roa
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5. ®opMbl aTTECTAIIUN

ATtTectanus (ee mopsAAoK U popMa) MPOBOJUTCS B COOTBETCTBUU C YICOHBIM
IJIAHOM IPOTPaMMBI.

ATTecTauus BBITONHIET PYHKIUU:

-meKywe2o0 KOHTPOJIA — ONPOC MO UTOraM OTACIbHBIX 3aHITHH (y4eOHBIX
TeMaTUYeCKUX BiIoKOB);

- NPOMEI’CYMOUHO20 KOHTPOJISI - MO PE3yJIbTaTaM BBINOJHEHUS y4eOHBIX
MUHU- IPOEKTOB (110 OKOHYAHUU MOJIYTOus);

- UMO0206020 KOHTPOJS - TIO WUTOTaM BBIIOJHEHUS CaMOCTOSITEILHOTO
OpoeKTa, IO  pe3ylbTraTaM ydacThus B  KOHKypcax  (COpEeBHOBaHMSIX)
pOOOTOTEXHUYECKOTO HAMpaBieHUs (BHELIHSS HSKcHepTusa) (MO OKOHYaHUH
y4e0HOTro rojia).

OcHoBHOI dopmoii aTTeCTAlMH SABIIAETCS CaMOCTOSITENIbHBIN
pPOOOTOTEXHUYECKUN MPOEKT U PE3YJbTAT y4acTUs B KOHKYPCAX U COPEBHOBAHUSIX.

OueHouyHble MaTEPHAIIbI
(ITpunoxenue 3)
OueHka pe3yJbTATUBHOCTH OCBOEHHUsI 00pa30BaTe/ILHOM NMPOrpaMMbl
(ITpunoxenue 4)

6.MeToauueckoe odecnedeHne NporpaMmbl

Jlnst peanMzaniu  MporpamMMBbl - UCIOJIB3YIOTCS  pa3HOOOpasHbie (POpMBI U
METO/bl TPOBEACHMS 3aHIATHH. ITO paccka3, Oecenpl, JeKIuU, padbora Co
CIIEUAIM3UPOBAHHON JTUTEPATYPOH U HHTEPHET-PECYPCAMU, U3 KOTOPBIX ydalUeCs
Y3HAIOT MHOTO HOBOW WH(MOpMalMM, MPAKTUYECKUE 3aJaHus I 3aKperieHUs
TEOPETUUYECKUX 3HAHUN U peaau3aiu cCOOCTBEHHON TBOPYECKOW MBICTHU. 3aHATHUS
COIIPOBOXKIAIOTCS  MCIOJIB30BAaHMEM  HAIAHOTO Marepuana. IIporpammuo-
METOJMYECKOEe U MH(POpPMAIIMOHHOE OOECIeUeHHE MOMOTAIOT MPOBOIUTH 3aHATHS
HHTEPECHO W IpaMOTHO. Pa3sHoOOpa3HbIe 3aHATHS JAIOT BO3MOXKHOCTH y4allIUMCS
NPOSIBUTh  CBOKO  WHJMUBUAYAIBHOCTh, CaMOCTOSITEIBHOCTb, CIOCOOCTBYIOT
FapMOHUYHOMY Pa3BUTHIO JIMYHOCTU. VIrpoBbIE MpHEMBI, CODEBHOBAHKS B PaMKax
OoOBeMHEHUS, TEMATHYECKHE BOTIPOCHI TAKKE IIOMOTAIOT IIPU TBOPUYECKOM padoTe.



OCHOBHBIMHU MPUHIMIIAMH B OCBOEHHUU JOMOJHUTEIBbHOIN 00IIepa3BUBaromIen
nporpammbl  «PoOOTOTEXHUKa» SBIAIOTCS HAIJISIAHOCTh, CHUCTEMAaTUYHOCTh U
MOCJIEIOBATEIBLHOCTh 00YUEHUS, a TAaK:KEe JOCTYITHOCTb.

[IpyHIMO HArjasgHOCTH BBITEKAET W3 CYIIHOCTH MpOLEcca BOCIPHUSATHS,
OCMBICJICHUSI U O0O0OIIEHUs yYalllUMHCS H3ydaemMoro marepuaina. Ha oTaenbHbIX
JTamax M3ydyeHUs Y4YeOHOro Marepuasna HarjsJHOCTh BBIMOJIHSAET pPa3IMYHbIC
¢bynkuuu. Kornma yvammecss uW3y4yaloT BHEIIHHE CBOWCTBA TIpEeIMETa, TO,
paccMaTpuBas NpPEeIMET WM €ro H300pakeHHe, OHM MOTYT CaMH H3BJIEKaTh
HeoOXOoauMble 3HaHWA. Ecnu ke MUIaKkTH4eCcKOW 3ajadeil sBISETCS OCO3HAHUE
CBA3CH M OTHOLICHUM MEXKIy CBOMCTBAMHU IPEAMETA WM MEXAY IPEIMETaMH,
¢bopMUpOBaHHE HAyYHBIX MOHSATHH, TO CPEACTBA HATJISIAHOCTH CIY)KaT JUIIb
ONOpPOM 11 OCO3HAHMSA JTHUX CBA3EH, KOHKPETU3UPYIOT U WIUIIOCTPUPYIOT 3TH
MOHSTHS.

OOyueHue 10JKHO ObITh CUCTEMATUYHBIM U MOCe10BaTeIbHbIM. Heobxoaumo
PYKOBOJICTBOBATHCSI TPABUJIAMHU TUJAKTUKU: OT OJIM3KOTO K AAJIEKOMY, OT IPOCTOTr0
K CJIO)KHOMY, OT O0JIee JIETKOTO K 00Jiee TPYJHOMY, OT U3BECTHOTO K HEU3BECTHOMY.
CucreMaTHYHOCTh 0O0YUYEHUS MIPEIoJIaraeT Takoe MOCTPOeHNE yueOHOro rpolecca,
B XO0JI€ KOTOPOI'O MPOUCXOAUT CBA3BIBAHUE PAHEE YCBOCHHOI'O MaTepurasa ¢ HOBBIM.
B mponecce o0ydeHHs] MPOUCXOOUT 3HAKOMCTBO C OCHOBHOM TEPMHUHOJIOTHEH
POOOTOTEXHUKH, MEXAaHUKH, UHPOPMATUKU, TTPUHITUTIAMHU TTOCTPOCHUS Pa3IMUHBIX
KOHCTPYKIIUH, aITOPUTMOB.

VY4€T BO3pacTHBIX pa3iaIudHii 1 0OCOOEHHOCTEN yJalluXcs HAXOAUT BhIPAXKEHUE
B MPUHINIE AOCTYIHOCTH OOYyYEHHMs, KOTOPOE JOJIKHO MPOBOJUTHCA Tak, YTOOBI
U3y4YaeMblii Marepuan, M0 COACPKaHWUI0O U O0BEMY, OBUT MOCHIJIECH YYalluMCS.
[IpumeHsieMble METOBI 00YYEHUS TOJKHBI COOTBETCTBOBATh BO3PACTY yYalllMXCH,
pa3BUBaTh UX CHJIbI U CIOCOOHOCTH.

B xagectBe muiatdopmbl Ui co3/iaHusi poOOTOB HCIOIb3YETCS KOHCTPYKTOP
LEGOEV3 u mukpokontpouiep ARDUINO. Ha 3ansTusx mo poOOTOTEXHHKE
ocymiecTBisieTcsi pabota ¢  koHcTpykTtopamu cepun  LEGOEV3, s
MpOrpaMMHUPOBAHUsI KOTOPOTO UcCIoab3yercs cpena EV3./Ins nmporpaMmupoBaHust
pOOOTOTEXHUYECKUX YCTPOWCTB Ha 0aze mukpokoHtpoimiepa ARDUINO
UCITOJIB3YETCSl CIEUUATM3NPOBAHHBIN SI3bIK MPOTPAMMHUPOBAHUS HA OCHOBE CPEJIbI
C++.

Kouctpyktop LEGOEV3 mno3Bosiser ydamumces B GpopMe MO3HABATEIbHOU
UTPbI Y3HaTh MHOTHE BaXKHBIE UJE€U U PA3BUTh HEOOXOMMBIE B 1alibHEHUIIEH )KU3HU
HaBbIKU. Lego-po0oT MOMOKET B paMKax M3Y4YEHUs JAHHOW TEMbI MOHSATH OCHOBBI
pPOOOTOTEXHUKH, HATISAHO PEANM30BaTh CIIOXKHBIE aITOPUTMBI, PAaCCMOTPETH
BOIIPOCHI, CBSI3AHHBIE C AaBTOMAaTU3allMEN ITPOU3BOJCTBEHHBIX MPOLECCOB U
npoieccoB  ympasieHus. PoOGoTr paccmaTpuBaeTcss B paMKax —KOHIENIUU
UCIIOJTHUTENIS, KOTOpas HCIONb3yeTcsd B Kypce HMH(DOPMATUKH TpPHU H3YyUYEHUU
nporpaMMupoBanusa. OJHAKO B OTIUYHME OT MHOXKECTBA TPATUIMOHHBIX Y4€OHBIX
UCIIOJTHUTEIEH, KOTOPhIE IIOMOTAIOT YYalluMCsl pa300paThCs B IOBOJIBHO CIIOKHOMN
Teme, Lego-po0oThl NEHCTBYIOT B pEaJIbHOM MHpPE, YTO HE TOJBKO YBEIMYHUBAET
MOTHBALMOHHYIO COCTABJIAIOIIYI0O M3y4aeMOI0 MaTepuana, HO U BHOCHUT B HETO
MCCIIEI0BATEIbCKUN KOMIIOHEHT.
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MuxkpokonTtpomiep ARDUINO mno3Bosisier co3gaBaTh poOOTOTEXHHUYECKHE
YCTPOMCTBA, MPUOINKEHHBIE K IPOMBIILICHHBIM 00pa3iaMm.

3aHsaTUS 1O THporpamMMme (QOpPMUPYIOT CIElUaIbHbIe TEXHUYECKHE yMEHMUS,
Pa3BUBAIOT AKKYpPaTHOCTh, YCHUAYHUBOCTb, OPraHU30BAHHOCTh, HAIIEJIEHHOCTH Ha
pe3ynbTar.

OddexkTuBHOCTh 00yUEHHUS MO JAHHON MPOrpaMMe 3aBUCUT OT OpPraHU3AIUU
3aHATHI, MPOBOJUMBIX C MPUMEHEHUEM CIEAYIOIIUX METOJI0OB MO Crocoly
IIOJTyYEHHUs] 3HAHWM:

—  OOBACHUTENBbHO-WIIIOCTPATUBHBI — TpeAcTaBieHHe UHGOpMaILUU
pa3auuHbIMH  criocobamu  (0OBSCHEHHE, pacckas, Oeceda, HMHCTPYKTaX,
JEMOHCTpalus, padoTa ¢ TEXHUYECKUMHU MPHUCIOCOOICHUSIMH AJIsi MPOBEACHUS
OMBITOB, U JIp.);

— IBPUCTUYECKUI — METO/ TBOPUYECKOM IEATENHHOCTH (CO3/1aHNE TBOPUECKHUX
MOJIeNIeH U T.11.);

— IMPOOJIEMHBII — IOCTaHOBKA MPOOJIEMBI U TOUCK €€ PEIIECHUs yUalllIMKCS;

— MpOrpaMMHUpPOBaHHBIA — HabOp onepauuid, KOTOpble HEOOXOAMMO
BBIMIOJIHUTh B XOJI€ BBINOJIHEHUSI MPAKTHUYECKUX paboT (POopMbl: KOMIBIOTEPHBIN
IPAKTUKYM, IPOEKTHAs JESTENIbHOCTD);

— pPEenpOAYKTUBHBIN — BOCIPOM3BOACTBO 3HAaHUN U CIOCOOOB JAESITEILHOCTH
(opMbI: coOupanue Moelel U KOHCTPYKIIUIA o 00pasity, Oecesa, yIpakHEHHUsI 10
aHajory);

— YaCTHUYHO- TOWCKOBBIM — pelIeHHe MPOOJIEeMHBIX 3aJad C TOMOIIBIO
Me/1arora;

— MOWCKOBBIN — CAMOCTOSITEIHHOE PEIICHUE MPOOIeM;

— MeTOoJ MPOOJEMHOTO HM3JIOKEHUS — TOCTAaHOBKA MPOOJIEMBI MEIaroroM,
pelleHre ee cCaMUM TMeAaroroM, COy4yacTHe yJaluxcs Py PerieHNN.

/. KanpoBoe H MaTepuaibHO-TEXHHYECKoOe o0ecreyeHne nNporpaMmmbl

Peanuzanuio qaHHOW MPOrpaMMbl OCYIIECTBISIET TIEAAror JOTMOTHUTEIHLHOTO
oOpa3oBaHus, UMEIOLMK BbICIIee 00pa30BaHHUE MO MPOPUIIO DIEKTPOTEXHUKU H
UH(OPMATHKHU.

JlabopaTopusi po0OTOTEXHUKH

AnmnapaTHsbie CpeacTBa:
- HoyT0Oyk - 15 mir.
- [Ipoextop
- HP Color LaserJet Pro M280nw, A4, niBeTHOM, JIa3epHBIH.
- TereKOMMyHUKaMOHHBIE YCTPOMCTBA I JOCTyNa K ceTh MHTepHeT.

PoboToTexHn4ecKkoe 000py10BaHNeE:

— PoOoTtexuunueckuit HabOp 11711 00yYEHUS C KOMIUIEKTOM JIOMOJIHUTEIbHBIX
JEeTAJIEN U 3apsiAHBIM YCTPOHUCTBOM.

— Habop KOMIIOHEHTOB JIJ1s1 TPOEKTHOM JESTEIHHOCTH.
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— Ha0Oop KOMIOHEHTOB MUKPO3JIEKTPOHHKH.

IIporpamMHoe o0ecniedeHue:

— OnmnepannonHas cucteMa XP U BBIIIIE;

— TIlaket Microsoft Office 2000 u BrIIIIE;

— MHWureprer-Opay3epsl: Opera, Chrome u npoure;
— IIporpamma Arduino IDE;

8. YuedHo-MeToqUYecKOe U MHPOPMAIHOHHOE O0ecTieueHue.

IlepeyeHb MeTOAMYECKUX MOCOOMIL:

1. Ownnaiin nporpamma Ha caite podbotrexHukal8.pd
2. CnpaBounuk o C++ Ha caitte http://wiki.amperka.ru
3. CrpaBounuk mo Arduino ua caiire http://wiki.amperka.ru

IlepeyeHb MeTOAMYECKUX MATEPUAJIOB:

OmnuaitH TecThl AJ1 MPOBEPKHU MOJTYUSHHBIX 3HAHUN 00Yy4aIomUXCsl
pa3MeleHsl Ha caiite poborexHukal 8.pd.:

Tect o mporpammupoBanuio Arduino
https://xn--18-6kcdusowgbtladb.xn--p1ai/%D1%82%D0%B5%D1%81%D1%82-
%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC
%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-
%D0%B0%D1%80%D0%B4%D1%83%D0%B8%D0%BD%D0%BE/

CHHCOK MCIOJIb3yeMbl HCTOYHUKOB U JIUTEPATYPHI
JIutepaTypa, UCIoNIb3yeMas IeAarorom

Omnuaitl nmporpaMma Ha caiite podorexuukal8.pd
CnpaBounuk o C++ Ha caifre http://wiki.amperka.ru
CrpaBounuk mo Arduino Ha caiite http://wiki.amperka.ru
JlutepaTypa, peKOMEeHIyeMast JIJIsl 00y4JarouXCs
Omnuaitl mporpaMmmMa Ha caiite podorexuukal8.pd
CnpaBounuk mo C++ Ha caitre http://wiki.amperka.ru

7. CmpaBounuk mo Arduino Ha caiire http://wiki.amperka.ru

o o b

o o

CcbLIKHN:

1. http://xn--18-6kcdusowqgbtla4b.xn--
p1ai/%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D1%8B%D0
%B5-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD%D1%8B-
%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%
D0%B5%D1%81%D1%82%D0%B2%D0%B0/

2. http://xn--18-6kcdusowqgbtladb.xn--
p1ai/%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0
%B5%D0%BD%D0%B8%D0%B5-
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https://роботехника18.рф/%D1%82%D0%B5%D1%81%D1%82-%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D0%B0%D1%80%D0%B4%D1%83%D0%B8%D0%BD%D0%BE/
https://роботехника18.рф/%D1%82%D0%B5%D1%81%D1%82-%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D0%B0%D1%80%D0%B4%D1%83%D0%B8%D0%BD%D0%BE/
https://роботехника18.рф/%D1%82%D0%B5%D1%81%D1%82-%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D0%B0%D1%80%D0%B4%D1%83%D0%B8%D0%BD%D0%BE/
https://роботехника18.рф/%D1%82%D0%B5%D1%81%D1%82-%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D0%B0%D1%80%D0%B4%D1%83%D0%B8%D0%BD%D0%BE/
http://роботехника18.рф/%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D1%8B%D0%B5-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD%D1%8B-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%B0/
http://роботехника18.рф/%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D1%8B%D0%B5-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD%D1%8B-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%B0/
http://роботехника18.рф/%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D1%8B%D0%B5-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD%D1%8B-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%B0/
http://роботехника18.рф/%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D1%8B%D0%B5-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD%D1%8B-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%B0/
http://роботехника18.рф/%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D1%8B%D0%B5-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD%D1%8B-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%B0/
http://роботехника18.рф/%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B5%D0%BD%D0%B8%D0%B5-%D1%80%D0%B0%D0%B4%D0%B8%D0%BE%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%B2-%D1%81-%D1%84%D0%BE%D1%82%D0%BE/
http://роботехника18.рф/%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B5%D0%BD%D0%B8%D0%B5-%D1%80%D0%B0%D0%B4%D0%B8%D0%BE%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%B2-%D1%81-%D1%84%D0%BE%D1%82%D0%BE/
http://роботехника18.рф/%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B5%D0%BD%D0%B8%D0%B5-%D1%80%D0%B0%D0%B4%D0%B8%D0%BE%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%B2-%D1%81-%D1%84%D0%BE%D1%82%D0%BE/

%D1%80%D0%B0%D0%B4%D0%B8%D0%BE%D1%8D%D0%BB%D0%B5
%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%B2-%D1%81-
%D1%84%D0%BE%D1%82%D0%BE/

3. http://xn--18-6kcdusowgbtladb.xn--
p1ai/%D0%BC%D0%B0%D0%BA%D0%B5%D1%82%D0%BD%D0%B0%D1
%8F-%D0%BF%D0%BB%D0%B0%D1%82%D0%B0/

4, http://xn--18-6kcdusowgbtladb.xn--
p1ai/%D1%80%D0%B0%D0%B7%D0%B4%D0%B5%D0%BB/%D0%BA%D0
%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1
%80%D1%8B/

5. http://xn--18-6kcdusowqgbtla4b.xn--
p1ai/%D1%81%D0%BA%D0%B0%D1%87%D0%B0%D1%82%D1%8C-
arduino-ide/

6. http://xn--18-6kcdusowgbtladb.xn--
p1ai/%D0%B0%D1%80%D0%B4%D1%83%D0%B8%D0%BD%D0%BE-
%D1%83%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BA%
D0%BO0-
%D0%B1%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%
D0%BA/

7. http://xn--18-6kcdusowgbtladb.xn--
p1ai/%D1%8F%D0%B7%D1%8B%D0%BA-
%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC
%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F-
%D0%B0%D1%80%D0%B4%D1%83%D0%B8%D0%BD%D0%BE/

8. http://xn--18-6kcdusowqgbtla4b.xn--
p1ai/%D0%BE%D1%88%D0%B8%D0%B1%D0%BA%D0%B8-
%D0%BF%D1%80%D0%B8-
%D0%BA%D0%BE%D0%BC%D0%BF%D0%B8%D0%BB%D1%8F%D1%86
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12. https://all-arduino.ru/programmirovanie-arduino/
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http://роботехника18.рф/%D0%B0%D1%80%D0%B4%D1%83%D0%B8%D0%BD%D0%BE-%D1%83%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BA%D0%B0-%D0%B1%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA/
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http://роботехника18.рф/%D1%80%D0%B0%D0%B7%D0%B4%D0%B5%D0%BB/%D0%B0%D1%80%D0%B4%D1%83%D0%B8%D0%BD%D0%BE-%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D1%8B%D0%B5-%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D1%8B/
http://роботехника18.рф/%D1%80%D0%B0%D0%B7%D0%B4%D0%B5%D0%BB/%D0%B0%D1%80%D0%B4%D1%83%D0%B8%D0%BD%D0%BE-%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D1%8B%D0%B5-%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D1%8B/
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https://all-arduino.ru/urok-1-vvedenie/?yrwinfo=1589785764615524-1366120992624286339300303-production-app-host-man-web-yp-264
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http://роботехника18.рф/%D0%B1%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B8-%D0%B0%D1%80%D0%B4%D1%83%D0%B8%D0%BD%D0%BE/
http://роботехника18.рф/%D0%B1%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B8-%D0%B0%D1%80%D0%B4%D1%83%D0%B8%D0%BD%D0%BE/
http://ito.edu.ru/2010/Arkhangelsk/II/II-0-1.html

NGk wWDd PR

Jlurepatypa caMOCTOATEIHHOI0 U3YYECHUS JeTell U poaAuTeei.
BricTpeiii crapt. IlepBsie 1aru mo ocBoenuto Arduino. MaxKif.ru.
Jlxepemu biaym. M3ygaem Arduino

Mapk I'egnec. 25 kpyThix mpoekToB ¢ Arduino

[Metun B.A. u bunskoBckuit A.A.Ilpaktudeckas sHnukioneaus Arduino.
[Tetun B.A. Arduino u Raspberry Pi B mpoekrax 10T

[Metun B.A. IIpoekTsl ¢ ucnonb3oBanrem Arduino

[letun B.A. 77 npoektoB mist Arduino

Caiimon Momk. [Iporpammupyem Arduino.
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http://роботехника18.рф/go.php?url=//drive.google.com/open?id=1xZl-tHseO03k1Na1J-KTqlnssCuAe52X
http://роботехника18.рф/go.php?url=//drive.google.com/open?id=1SW84BfeBLGL-UIK-Iulun7JMkwh94z8t
https://www.google.ru/search?hl=ru&tbo=p&tbm=bks&q=inauthor:%22%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80+%D0%9F%D0%B5%D1%82%D0%B8%D0%BD%22
http://роботехника18.рф/go.php?url=//drive.google.com/open?id=12p2c3k41PjuyTPcVJHN8-ZnBISbOOX7P
https://www.google.ru/search?hl=ru&tbo=p&tbm=bks&q=inauthor:%22%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80+%D0%9F%D0%B5%D1%82%D0%B8%D0%BD%22
http://роботехника18.рф/go.php?url=//drive.google.com/open?id=1l3g0neIJ8FzyOWlEgJO0ZsJH3tJjOIq7
https://www.google.ru/search?hl=ru&tbo=p&tbm=bks&q=inauthor:%22%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80+%D0%9F%D0%B5%D1%82%D0%B8%D0%BD%22
http://роботехника18.рф/go.php?url=//drive.google.com/open?id=1EyFcKiOLzwVZvQVdEPoSgKyTnAxjtn_Q
https://www.google.ru/search?hl=ru&tbo=p&tbm=bks&q=inauthor:%22%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80+%D0%9F%D0%B5%D1%82%D0%B8%D0%BD%22
http://роботехника18.рф/go.php?url=//books.google.ru/books/about/77_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%BE%D0%B2_%D0%B4%D0%BB%D1%8F_Arduino.html?id=5RWtDwAAQBAJ&redir_esc=y

OueHOYHBbIH MAaTEPHUAJIbI IMEKYyUie20 KOHMPOA .

[Ipunoxenue 1.

BJok Tem ®opma Kpurepuii ouenkn Cucrema oneHKH
NPOrpaMMbl KOHTPOJIs
Bioxk 1 YcTHBIIT 1 OGamnm — wmenee naByx | 0-2 Oamia — HU3KUH
OcHoBBI onpoc u3 10 | mpaBUIBHBIX OTBETOB YPOBEHb OCBOCHMS
ITOPUTMU3ALINN BOIIPOCOB 2 6amia — 3—4 npaBWIbHBIX | OJIOKOB IPOrPaMMBI;
oTBETa 3 Oamma — cpeaHHi
bsok 2. 3 6amna — 5—6 IpaBUIBHBIX | YPOBEHB OCBOCHHUS
DNEeKTpOHUKA OTBETOB OJIOKOB IIPOTPAMMBI;
Arduino. 4 6ana — 7—8 IpaBUIBHBIX | 4—5 0GaJIOB — BBICOKHIA
OTBETOB YPOBEHB OCBOCHUS
5 oOamoB —  9-10 | 6;10KOB IpOrpamMMsI
NPaBUIBHBIX OTBETOB
biox 3. TectupoBanme | 1 Oamn — wmenee nByx | 0-2 Oamma — HUBKHA
«CoBpeMeHHbIe (ITpunoxeHue | MpaBUIBHBIX OTBETOB yYpOBEHb OCBOCHUS
TEXHOJIOTHH. 2. Tect Ne 1) | 2 6amna— 3—5 npaBUIBHBIX | OJIOKOB MPOTPAaMMBI;
Hudposbie OTBETA 3 Oamra — CpemHHH
JATYUKID) 3 Gayna — 6—8 MpaBMIIBHBIX | YPOBEHb OCBOCHUSA
OTBETOB OJIOKOB MPOTPaMMBbIL;
4 6ama -  9-11 | 45 GamnoB — BBICOKHI
MPABUJIbHBIX OTBETOB yYpOBEHb OCBOGHUS
5 OGamtoB — 12-15 | G10KOB mpoOrpaMmbI
IPaBUIbHBIX OTBETOB

OueHoYHbIE MaTepuabl

RPOMEINCYMOUHO20 KOHRMPOJiA

BBIITOJIHCHU S yLIC6HBIX MHUHHU- IIPOCKTA

- 1O pe3yapTaram

Tema dopma Kpurepuii ouenku Cucrema OueHKH
NMPOrpamMMbl KOHTPOJIsA
biok 4. Ananuz 1. npaBUIBHOCTH, TOYHOCTH 0-2 Oamra — HU3KUI
COopka BBHITIOJTHEHHS | MCTIONIHEHuSs -1 6am; YPOBEHb  OCBOEHHS
MaKeToB Ha | IpOeKTa 2. TpaBWIBLHOCTH MTOAOOpa MIPOrpPaMMBbI;
mwatrgopme MaTepHuasoB JIJIsl BEIOJIHEHUS 3 Oamna — cpemHuit
Arduino y4eOHOM 3a1auu - 1 Gas; YPOBEHb  OCBOCHHS
3. HalIM4yue ucciuenoBaHui- 1 POTrpamMMBbl;
Oam; 4-5 Oaju1oB -
4. wHanuuyue BhIpabaTHIBAEMBIX BBICOKUA  YPOBEHb
uaein — 1 6amm; OCBOEHUSI
5. TOYHOCTH B MpOrpaMMBbI
IPOrpaMMHUPOBAHUH -1 Gan

O1eHOYHBIE MAaTEpUAIIbl UMO206020 KOHTPOJIA (IPOMEKYTOYHASI aTTeCTALMSA) -

o pe3yjpTaTaMm

BBIITOJIHCHU L

CaMOCTOATCIIBHOT'O

(pabota B

KOMaH/IC)

pPOOOTOTEXHUYECKOTO TPOEKTa, MO pe3yibTaTaM y4acTHsl B MEPONPUSITHUIX

POOOTOTEXHUYECKOTO HATIPaBJICHUS (BHEITHSS DKCIIEPTU3A).

Kpurepuu onieHKM NpoeKTa M €ro 3allUuThl:

15



«Omauunon(5 0annog), eciu B NPENOCTABICHHBIX MaTEpHANAX YYTECHBI
MPEIJIOKEHHbBIE BBIIIIE TpeOOBaHMUS. Pa3zpaboTunkamu IIPOEKTA
MPOJIEMOHCTPUPOBAH BBICOKHM YPOBEHb BIAJCHUS NPOCKTHOM JEATEIIBHOCTH,
3HAHUSMH W YMEHHSMH, MOJYYCHHBIMU HE TOJIBKO 3aHATHUSIX, HO M B paMKax
camooOpa3oBanus. PaboTta mnpencraBisieT coOOM NPAKTUYECKYIO IEHHOCTh, a
TEMAaTUYECKasl Malka OTJIMYAETCS JIOTMYHOCTBIO M3JIOKEHHs Marepuana. [Ipoekt
COTIPOBOYK/IACTCS TOI00PKOM MPUIIOKECHUN M MYJIbTUMETUMHON MTPe3CHTAIIUCH.

IIpu oneHke 3aMTHI TBOPYECKOI0 MPOEKTAa KayeCTBO JOKJIaaa (TIOJHOTA
Ipe/CTaBICHUS padOThI, apryMEHTHPOBAHHOCTh BBIBOJOB), KaU€CTBO OTBETOB Ha
BOIPOCHI (ITOJTHOTA, aprYMEHTHPOBAHHOCTh, YOCIUTEIHLHOCTh U YOCKICHHOCTD),
JICJIOBBIE M BOJIEBBIE KAayeCTBA BBICTYHAIOLIEr0 (OTBETCTBEHHOE OTHOIIECHHUE,
CTPEMJIEHHE K IOCTH>)KEHHUIO BBICOKUX PE3YJIbTaTOB).

«Xopowoy (4 6annos), ecnv Npen0CTABICHHBIE MAaTEPUAIIbl MPOEKTa (MUHU-
IPOCKTA) BBIMOJHECHBl B COOTBETCTBHHM C BBIINICU3I0KCHHBIMUA TPEOOBAHUSIMHU.
PaspaboTunkamu poeKTa (MUHU-TIPOEKTA) IPOIEMOHCTPUPOBAH BHICOKHI YPOBCHb
BJIAJICHUS UCTIOIB30BAHUSA POOOTOTEXHUUECKUX PEIICHUM, 3HAHUSIMU U YMEHUSIMH,
MOJIy4YeHHBIMU Ha 3aHaTHsX. Ho B pa3paboTkax OTCYyTCTBYeT MOAOOpKa
MIPUJIOKEHUN U MYJIbTUMEIUMHOMN ITPE3EHTALUN.

«Yooenemeopumenwvno» (3 6annog), ecnu NpenOCTABICHHBIE MaTEPHUAIIbI
npoekTa (MUHHM-TIPOCKTA) BBIMOJIHEHBI B OCHOBHOM B COOTBETCTBUH C
BBIIIEH3JI0)KEHHBIMU PEKOMEHIAIIUSIMU, HO UMEIOT 3aMeYaHusl TEXHOJOTHYECKOTO
XapakTepa M B pa3pabOTKax OTCYTCTBYeT N0AOOpKa TMPUIOKEHUA H
MYJIbTUMEIUMHON MPE3EHTALINH.

PexoMeHIanum 1m0 OpPraHu3anuM HMTOTOBOH padoThl — pa3padoTka
NMpoeKTa:

a) oOydarmmMcs yke B Hadaie oOydeHHsS OOBSBISETCS O 3aJaHHH I10
BBITIOJIHEHUIO TPOEKTa (aTrTecTanuu) W TPeOOBAaHUAX K €ro O(QOopMIICHUIO U
npesenTanuu. [Ipu Beimonnenun munu-nipoekta (bimox 4. COopka mMakeToB Ha
mwiarpopme Arduino. IlporpamMmmupoBaHMe.) anpoOHPYIOTCS BCE KOMITOHEHTHI
npoekTa. [1o100HBINA MOAX0/ TO3BOJISET MPUCTYIIUTh K OCMBICICHUIO paOOTHI B
KOHTEKCTE BCEH MOCIEIYIONIEN NESITENbHOCTH;

0) B paMKax MOATOTOBKH MUTOTOBOW pabOThI oOydaromuecs: pa3padaTbiBalOT
MPOEKTHI B TPYIINAX MO 2—3 YEIOBEK WM UHIUBUIYAIBHO;

B) BBINIOJIHEHHBIE B pamkax npaktuueckux 3aHstuil (bmok 5 "IIpoekTHas
JEATENIbHOCTB") TMPOEKThl MpOBEpsECT IMenaror (Kyparop NpOeKTa) sl HX
MPEABAPUTEITLHON  OIEHKHM Ha  COOTBETCTBHE  (OPMAIBHBIM  KPUTEPHIM
MPOMEXKYTOUYHOTO KOHTpois. llonoxkurenbHoe pemieHue Aa€T BO3MOMXKHOCTH
NpEJACTaBUTh JIYyUlIMA TPOEKT HAa MTOTOBOM aTTEeCTallid, OTPHUIIATEIIbHOE
CBUJETENBCTBYET O HEOOXOAUMOCTH A0PA00TATh MPOEKT NEPE]] €ro 3alIUTOM.
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[Tpunoxenue 4.

Ouenka pe3yJbTATHBHOCTH OCBOEHHSI 00pPa30BaTeIbLHOI MPOrpaMMbl

Ilemaror
Jata npoBeieHNs aTTecTalluu

«PoboTrorexnuka. Arduino»

Ne | ®amunuga, Umsa | 3ammra MUHU- 3ammTa npoeKTa Pe3ynbTaThl

/1 MPOEKTa (MTOTOBBII y4acTHUE U B Beero
(IpOMEKyTOYHBI KOHTPOJIb KOHKYPCHBIX AR

i KOHTPOJIIb YCIIEBAEMOCTH ) MEPOTPHUITHIX
YCIIEBaeMOCTH ) (arrecramms)
1 Ipumep - 4 5 5+3+3 20
Heanos Unvs
12

Kpumepuu oyenxu
Pe3yibmamueHoCmu 0C60EHUA 00PA306aMENIbHOU RPOCPAMMbBL

3ammTa MUHHM-TIPOEKTAa M MPOeKTa OLEHUBaeTcs oT 3 70 5 6ayioB (CM.
[Tpunoxenue 3).
Pe3yabTaThl yyacTHe M B KOHKYPCHBIX MEpPONPHUATHAX (KOJIUYECTBO
Y4YaCTHUSl CYMMHUPYeETCs):
— yd4acTHe B MEpPOIPUATUSAX O0JACTHOTO WM BCEPOCCHICKOTO YPOBHEH - D
0aJlJIoB;

— ydYacTHe B MEPOINPHUATHSIX MYHHUIIUIAIBHOTO WJIH FOPOJICKOIO YpOBHEH - 3
oasuia.

OO0wmas oneHKa ypoBHS pPe3yJIbTATHBHOCTH:
— ot 15 6ans0B u GoJiblie — MporpamMMa B I1€JIOM OCBOEHA Ha BLICOKOM YPOBHE;
— ot 7 1o 15 6annoB — nmporpamma B IIEJIOM OCBOEHA Ha CPETHEM YPOBHE;
— OT 6 0aJUI0B M MEHBIIE — [IporpaMMa B LI€JIOM OCBOEHA HAa HU3KOM YPOBHE.
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