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1. [TosicHUTEIBLHAA 3AMMUCKA

JlononHuTenbHast obmieo0pa3zoBaTeabHas OOIIepa3BUBAIOIIAs MPOrpaMma
«Pobororexnuka.  Arduino»  (mamee —  IlporpamMmma)  TeXHMYeCKOM
HANPABJIEHHOCTH YIJIy0JIeHHOT0 YPOBHSI.

JononuutenbHas obuieoOpa3zoBaTeiabHas oOLIepa3BUBalOLIasi MporpamMmma
«Pobororexnuka. Arduino» cocraBieHa B COOTBETCTBHUM C TpeOOBaHUAMHU
CJIEYIOIIUX HOPMATUBHBIX TOKYMEHTOB:

— MenepanbHbIil 3akoH «O06 obpazoBanuu B Poccutickoit deaeparumy oT
29.12.2012 Ne 273-@3.

— Konnenus pa3BUTHs TONOJHUTEILHOTO 00pa30BaHus JIeTel
(yrBepkaeHa pacnopsbkenueM [IpaBurensctBa PO ot 04.09.2014 1. Ne 1726-p).

— Ilopsaok opraHuW3anMi Y OCYIIECTBJIEHHS  OOpa3oBaTEIbHOU
NESTENbHOCTH IO JONOJHMUTEIbHBIM 00I1e00pa30BaTeIbHBIM IpOrpaMMaM
(yrBepkaeH npukazom Munucrepcta oOpazoBanus 1 Hayku PO ot 9.11.2018 N

196)

—  CaHMTapHO-3MMHUIEMHOJIOTHYECKUE TpeOOBaHUS K  YCTPOMCTBY,
COJICP’KaHHMIO M OpraHU3allMU peKuMa padoThl 00pPa30BaATENIbHBIX OpraHU3AIUI
nononHutenbHoro odpazoanus aereit (CaulluH 2.4.4.3172-14) (yrBepxIeHO

NOCTAHOBJIEHHEM [JTaBHOIO0 TOCYJapCTBEHHOIO CaHUTapHOro Bpaya P® ot
04.07.2014 Ne 41).

— Crtparerus pa3Butusi Bocnutanusi B Poccuiickoit denepanyiu Ha nepuo
no 2025 ropma (yrBepxkaeHa Pacnopsbkennem IlpaBurensctBa Poccuiickoit
denepanmu ot 29 mas 2015 r. N 996-p).

— MeTroauueckue peKOMEHIAIUU 110 TPOEKTUPOBAHUIO JOMOJIHUTEIbHBIX
obmepa3BuBatonux mnporpamm ([Tucemo [lemaprameHTta rocynapCTBEHHOM
MOJIUTUKH B cdepe BOCHUTAHUS OOYJArONIMXCS W MOJONEKHu MuHuCTEepCcTBa
obOpasoBanus u Hayku Poccuiickoit @eneparum ot 18.11.2015 Ne 09-3242).

CogeprkaHue nmporpaMMbl HaIIpaBJICHO HA Pa3BUTHE YCTOMYHMBON MOTHUBALIMHU
K TIOJYYEHHIO 3HAHWUM W BBINNOJHEHHUIO JICUCTBHUM B CpEIE€ HWHKEHEPHOrO
IPOrpaMMHPOBAHUS Yy OOYYAIOIIMXCS, MPOSBHUBIIUX HHTEPEC U ONPEICIICHHBIC
CITIOCOOHOCTH K POOOTOTEXHUYECKOMY MOJCIUPOBAHUIO, KOHCTPYMPOBAHHUIO U
IpOCKTHpOBaHMIO.  JlaHHAs mporpaMMa HampaBjieHa Ha (QOpMHpOBaHHUE Y
oOyyaromuxcs uH(POPMaMOHHBIX, YI€OHO-TT03HABATEIIPHBIX, KOMMYHHUKATHBHBIX U
JIPYTruX yMEHWH, HEOOXOIUMBIX JUIS JaJTbHEHIIEro pa3BUTHS KOMIICTCHTHOCTH B



chepe paauodIEKTPOHUKH, POOOTOTEXHUKUM U NporpammupoBaHus. OIHUM U3
pe3yabTaTOB pEAIM3ALUKA IIPOrPpaMMbl ONPEIEIECHO BBIMOIHEHUE TEXHUYECKUX
Mojienied, 00bEKTOB (MX KOHCTPYUPOBAHKE) B BUJI€ CAMOCTOSITEIBHO BBIMOJHEHHBIX,
3aKOHUYEHHBIX TPOEKTOB C IMOCIEAYIOUIUM YYacTHEM C HHUMH (IPOEKTaMH,
MOJENSIMH) B Pa3iUYHbIX KOHKYpPCaX, COPEBHOBAaHUAX POOOTOTEXHHUUECKUX,
POOOTU3UPOBAHHBIX YCTPOMCTB, MOJIETEH, KOHCTPYKIIHA.

AKTYaJlbHOCTH MPOTrPaAMMBlI.

YBenuuuBaromascs pojib CEPBUCHBIX M MEPCOHAIBHBIX POOOTH3NPOBAHHBIX
YCTPOMCTB B KM3HHU 4YEIOBEKa, 00IIEeCTBa, MOTPEOHOCTh M pa3BUTHE Mpodeccuu
IPOrPaMMHUCT-POOOTOTEXHUK  OMpENEIsieT 3HAYUMOCTh BKIIOUEHHUS 3HAHUU
MHPOPMAITMOHHBIX TEXHOJOTHUH, TEXHOJIOT U MPOrpaMMHUPOBaHUs B 00pa30BaHNUH,
9TO M ONpPEEISIET aKTYAIbHOCTh Pa3pa0OTKH TAHHOW TIPOTPaMMBI.

OTaMyMTeJIbHOW  0CO0EHHOCTBK)  JAHHOW  MporpamMMbl  SIBIISIETCS
UCIIOJIb30BaHUE:!

-poOOTU3UPOBAHHOTO KOHCTPYKTOpa Arduino, MO3BOJSIONIIETO BBIMOIHATH
paboOThl Pa3IUYHON CIOKHOCTH U WCIIONB30BaTh QaNTHPOBAHHBIE MPOTPAMMHBIC
cpenbl, T.€. COBMECTHUTb MEXaHHKy C  DJJIEMEHTaMH  IPaKTHUYECKOTO
MPOrPaMMHUPOBAHHS;

- Oonpmiasg A07s y4eOHOro BpPEMEHU OIpelelieHa KakK MpOoeKTHas
NEeSATELHOCTh U CAaMOCTOSTENIbHAsI paboTa 00 y4aronuxcsi.

B TemaTudeckom miaHe mporpaMMbl IPaKTUYECKasi CaMOCTOsITeIbHAs padoTa
NpelyCMOTPpEHa KaK TMOMCK pEIIeHUs MajblX 3a7ad (BBINOJHSIIOTCA B BHJE
TEMaTUYECKUX 3aJaHMil), YTO TMO3BOJSIET OOYYaIOIMMMCS pPa3BUTh YMEHUS
TBOPYECKU JEHCTBOBAaTh B TIpymie (KOMaHAE), WCIOJb30BaTh YBEPEHHO HOBBIE
3HAHMSI, YMEHUS U CPEICTBA KOMMYHHUKAIIUH.

Conepxanue mporpaMmbl, JOTMKa OOYy4E€HHSs, MO3BOJMB OOYYAIOUIUMHUCS
pemuTh pAn  y4eOHBIX MpoOsieM, BIHMSIET HA TEHEPAlHI0 CaMOCTOSTEIbHBIX
MPOEKTOB, PEIICHUWH 3aJad M CUTyallld, C OpUEHTAlMeW B pa3IUYHbIX Oa3zax
naHHbIX.  KauecTBEHHO  BBIMONTHEHHBIE  YYEOHO-TIPAKTUYECKHUE  TPOCKTHI
oOydJaroniiecss WMEIOT TPaBO TMPEACTaBUTh HAa MEPONPUSITHSIX B 00JacTH
POOOTOTEXHUKH PA3IMYHOIO YPOBHSI:

ApecaTt nporpamMmMmabi:

IIporpamma paccuutana Ha gereit 14-16 ner.

['pynma gopmupyercst u3 00ydaromuxcs yCTIENHO MPOIIeANne 00 yIeHHE 10
JOTIOTHUTENBHON  00meoOpa3oBaTenbHOM  0OOIIepa3BUBAIONICH  MporpaMme
«PoboToTexHuKa», NPUHUMABIINX YYacTHE€ B KOHKYpcax TMPOEKTHBIX padorT,
COPEBHOBAHMSIX IO POOOTOTEXHUKE.



Heab: ¢dopmupoBanne y o0Oy4YalOMUXCS CHUCTEMbl 3HAHWH, YMEHHH U
HaBBIKOB B TIPOTPAMMHPOBAHHUM ¥ KOHCTPYUPOBAHMU POOOTOTEXHUYIECKUX
YCTPOWCTB U AEMOHCTPAIUS MTPOEKTOB POOOTOB Ha KOHKYPCHBIX UCITBITAHUSX.

3agaun:

Obyuarowue
- OCBOCHHE€ 3HAHHWI M MpaBUi padOTHl C anmmapaTHbIM KomiuiekcoM Arduino

IDE;

-OCBOGHHE TIPOIIeCcCa U3TOTOBJICHHSI, COOPKH POOOTOTEXHUYECKUX YCTPOUCTB;

- YCBOEHHE TMpaBW pa3pabOTKHU, OTIAIKHM W 3arpy3Kd TMporpaMm B
MUKPOIIPOIECCOD;

- YCBOCHHE OIICHKH TMPABHILHOCTH Pa0OTHI YCTPOWCTB C HCIOIH30BAHUEM
M3MEPUTEIBLHOTO 000pY10BaHUS;

- OCBOEHHE TEXHOJIOTMH CO3/IaHMs MPOEKTOB OT 3aMbICiia JI0 BOILIOIICHUS, a
TaKK€ WX TMPEJCTaBICHUE M JIEMOHCTpalus Ha OJUMIIMAJaX, KOHKypcax H
CIIOPTUBHO-TEXHUYECKUX COPEBHOBAHUSX PA3JTUYHOTO YPOBHSI.

Paszsusarowue:

- pa3BUTh YCTOWYMBYIO MOTPEOHOCTH K C€aMO0Opa3oBaHUI0 B 00JaCTH
TEXHUYECKOTO KOHCTPYUPOBAHMS, PATUOIIEKTPOHUKN U TTPOTrPAMMHUPOBAHNH;

- pa3BUTH TBOPUYECKHUE CTIOCOOHOCTU, MHKEHEPHOE MBIILJICHUE;

- chopMHpOBaTH YMEHHE COOTHOCHUTH CBOW JEHCTBUA C TUIAHUPYEMBIMH
pe3ynapTaTamy,

- pa3BUTh yMeEHHUS pPa0dOTaTh CaMOCTOSITENBHO, B KOMaHJAC, YMEHHUS
GopMynupOBaTh U OTCTaMBAaTh COOCTBEHHYIO TOYKY 3PCHHUsS, YMEHHUS CIIyIIaTh U
CIIBIIIATH APYTUX. Bocnumamenvhbie:

- BOCHUTAaHHUE YJOBJIETBOPEHHOCTH CBOEU JEATEIBHOCTHIO B TBOPUYECKOM
O0BEAMHEHUU JOMOJTHUTEIBHOTO O0pa3oBaHus, caMoOpealu3allid U WHTEpeca K
TEXHUYECKOMY TBOPUYECTBY, podeccuu MporpaMMHUCT-POOOTOTEXHUK;

- BOCIHUTAHUE TBOPYECKOW AaKTHUBHOCTH  OOyYaromIIerocsi, MPOSBICHUS
UHUIMATUBBI, JIFOO03HATETLHOCTH, CAMOCTOSITEILHOCTH

O0beM U CPOK 0CBOCHMS NIPOrPaAMMBI

[Iporpamma paccuutana Ha 1 rog oOyuenus - 144 daca, Oonbluas A0S
yaeOHbIX dacoB (76%) 310 mpakTuueckas pabota odydarommxcs. [Ipu satom 60%
NPAKTUYECKUX PaOOT BBHIMOIHSAETCS OOYYarONIUMCS CaMOCTOSATEITLHO B BHJIEC
TBOPYECKHX MPOEKTOB.

®opMma 00ydeHusi: rpynnoBas. 3aHATHs TPoxoAsT B rpymme 10-12 yenosek.



Pexxum 3aHATHIA: 3aHATHS TPOBOJSATCA 2 paza B HEACIIO MO 2 yueOHBIX Yaca.

Ilnannpyemble (0xuIaEMBbIC) Pe3yJIbTAThI OCBOCHHUSI MporpaMmbl B
pe3yJIbTaTe OCBOSHUSI TaHHOW ITPOrpaMMbl 00yYaroIIuecs:
—YCBOSIT MpaBuiia pa3padOTKH COOCTBEHHBIX CXEM JIEKTPOHHBIX YCTPOMCTB;

—MOTy4aT yriyOJieHHbIE HABBIKH PA0OThI C MUKPOKOHTpOJLIepoM Arduino, B TOM

— mojydar yriayOJieHHble HaBBIKM PadOThI

yuciie paboTa ¢ MaKeTHOM IJIaTOM, YTEHUE MOKa3aTelie TaTYuKoB, paboTa ¢

KOMITOHEHTamu niporpamMmmupoBanusi ArduinolDE;

JNOKYMEHTAIUEN;

C PpAa3UYHOM TEXHUYECKOU

— TIOJIy4aT HABBIKA TMPAKTUYECKUX JEWCTBUWA NPHU MNOCTPOCHHUH PA3IUYHBIX

POOOTOTEXHUYECKUX O0BEKTOB;

—Pa30BbOT HABBIKH 06’bCMHOFO, IMPOCTPAHCTBCHHOI'O, JIOTHUYCCKOI'O MBIIIJICHUS

U KOHCTPYKTOPCKHE CIIOCOOHOCTH;

—TIPUOOPETYT OMNBIT U HEOOXOANUMBIE HABBIKM OPraHU3ALUN CAMOCTOSITEIbHON U
OTBETCTBEHHOM pabOThl B pOOOTOTEXHUYECKOM MPOEKTUPOBAHUY;

—OCBOAT HOPMBI ITOJIHOI'O OHKJIA HpOCKTHOﬁ ACATCIIBHOCTH,
— HpI/IO6p€TyT OIIBIT ITOATOTOBKM M Yy4YaCTHUsl B KOHKYpPCaX, COPCBHOBAHMHAX

POOOTOTEXHUYECKOTO HAIPABJIEHUS PA3IMYHOIO YPOBHS;

Pa30BBIOT YCTOMYMBYIO MOTHBAIMIO K TPOGUILHOMY CaMOOMPEIEICHUIO,
JUYHYI0O TIOTPEOHOCTh B TBOPYECKOM NIEATENHOCTH U camMopeaau3aluud B

BI)I6paHHOM BUAC OCATCIBHOCTH.

2. Y4eOHBIN IJIAH

Ne  HaumeHoBaHue 0J10Ka KosunvecTBO 4acos DopmbI
n/n Teopusa | Ilpaktuka @ Bcero aTrecTauuu
(KOHTPOJIs1)
1.  BBogHnoe 3aHsTHE. 2 2 Y cTHBIN onpoc
3HakoMcTBO. TexHuKa
0e30MacHOCTH
2 | OcHOBBI Y CTHBIN onpoc
aJITOPUTMU3ALUN 10 8 18
Arduino
3 Onektponuka Arduino. 4 12 16 YcerHblld onpoc
4 CoBpemeHHbIe TectupoBanue
TEXHOJIOTHUU. 8 12 20
HudpoBsie naTyuKy.




COopka MakeToB Ha
wiargopme Arduino. 4

IIporpamMmmupoBanue.

14

20

Munu-nipoexT

[IpoekTHas
TeATCIbHOCTD

64

66

3amura
MIPOCKTOB,
ydacTue B
KOHKYPCHBIX
MEPOTIPUSATHSIX

Hrorosoe 3angatue 2

Hroro 34

110

144

Y4yeOHO-TeMATHYCCKHUH TIJIAH

HaumenoBaHnue 0J10ka,

KosandecTBO 4acos

TEMBbI

Teopus

IIpakTHka

Bcero

DopMbI
arrecTauuu
(KOHTPOJIA)

Bronnoe 3anstme. Bcerpewa ¢
WHTEPECHBIMHU JIFOJbMH.

BJok 1. OcHOBBI
AJITOPUTMHU3AUN

10

18

YeTHBIN ompoc,
TECTHUPOBAHUE

2

1.1. OcHOBBI paboOTHI €
Arduino. M3ydenne
IpOrpaMMBbl, MOJIKIIOUEHHE
MUKPOKOHTPOJIIEPA.

1.2. 3yyeHne OCHOBHBIX
MOHATUH TPOTPaMMHPOBAHUS
(mepemMeHHbIe, ITUKIIHI,
YCJIOBUSI, BETBJICHUS)

10

Baok 2. dnexkrponuka Arduino.

12

16

YcTHBIN onpoc

4

2.1. OcHOBHBIE 3aKOHBI
anekTpuyecTsa. M3yuenue
YCJIOBHBIX I'pauuecKux
M300paxXeHUu U cXeM
MTOJIKJIFOYCHMS DJICMEHTOB.

2.2. Pabora ¢ 31eKTpoHHOM
wiaroit Arduino UNO u
AIEKTPOHHBIMHU
KOMIIOHEHTaMHU  (CBETOJIMO/IbI,
PE3UCTOPBI, KHOIIKH T]I)

10

10




Baok 3. CospeMeHHbIE TecTupoBaHue
TexHoJioruu. [{lugposbie 8 12 20
AATYMKH.

6 | 3.1. 3ydeHue pa3nu4HbIX
BUJIOB JIaTYHKOB,

8 12 20
MOAKJIIOUEHHE U paboTa ¢
HUMU
baoxk 4. CoOopka MakeToB Ha Munu-npoext
mwiargopme Arduino. 6 14 20
IIporpammupoBaHue.
7 | 4.1. OcobenHoCcTH COOPKHU
MaKeToOB Ha maTdopme 2 2
Arduino..
8 | 4.2. Pa3zpabotka u coopka
COOCTBEHHBIX MAKETOB Ha 4 14 18
mwatdopme Arduino.
[IporpamMmmupoBaHue.
bJaok 5. IIpoexkTHas 3ammura
eI TeJIbHOCTD. TIPOCKTOB,
- 68 68 yuactue B
KOHKYpCax U
COPEBHOBAHUSIX
9 | Pa3pabotka npoekra
(aBTOpCKMUIA pOOOT, - 32 32
TeMaTU4ecKasl marka,
Mpe3eHTaIus, JOKIaI)
10 VYyactme B KOHKypcax u
COPEBHOBAHUSX PA3JIUYHOIO - 34 34
YPOBHS
11 HroroBoe 3aHsATHE. 2 2 |Arrecranus
Hroro 34 110 144

3. Conepxkanne yueOHOr0 MJaHa NPOrpaMMbl

BBenenune. Beenenue B mporpammel, 1iiaH padoOThl Ha y4eOHbIM roa. TexHuka
0€30MacHOCTH 1 TIpaBUIIa MIOBEICHUS.

Berpeua ¢ uHTEpecHBIMH  JIOABMH  (MH)KEHEPOM-IIPOIPaMMUCTOM,
pa3pabOTUMKOM M HAJIaJ4UKOM  POOOTOTEXHHYECKHMX  MaHHUIYJISTOPOB,
npenogaBarensiMu HI'TY, yausepcutera um. JlobaueBckoro).




Baok 1. OcHOBBI ANTOPUTMHU3ALMHE U IPOTPAMMUPOBAHUS.

Tema 1.1 OcHoBbl padorbl ¢ Arduino. HW3ydyeHue mnporpamMmsl,
NOAKJII0YeHHe MUKPOKOHTPOJLIepa.

Teopus (64). M3yuenue cpenst pazpadotku ArduinolDE. Pa3z6op unrepdeiica
OpOrpaMMbl, OCHOBHBIX OIIEPaTOPOB.

[IpakTuka (24). [IpaBriibHOE MOAKIIIOUEHNE MUKPOKOHTposuiepa. Hanucanue
nepBod mnporpaMMmbl. MaTepuaiabl — KOMIBIOTEPHI, KOMIBIOTEPHBIE MBbIIIH,
MHUKPOKOHTposuiepsl Arduino, NpoBoJ AJisi COEAUHEHHS] MUKPOKOHTPOJIJIEPOB.

Tema 1.2. W3yyeHume OCHOBHBLIX TMOHATHI  NPOrpaMMHUPOBAHUSA
(mepeMeHHbIe, HUKJIbI, YCJIOBHS, BETBJICHHUS)

Teopust (44). Pa3bop Takux NOHSATUNA NPOrPaMMHPOBAHUSI KaK IHMKJIBI,
NepEeMEHHbIE, YCIIOBHBIE ONIEPaTOPhl, BETBICHUS HUKIOB. COCTaBICHHUE OJIOK-CXEM.
[Ipaktuka (64). Hanucanue nporpamMm paboThl ¢ MOHUTOPOM TopTa. MaTepuaibl —
KOMIIBIOTEPHI, KOMITbIOTEPHBIE MBIIITN, MUKPOKOHTPOJLIEPHI
Arduino, npoBoJ1 1Sl COEAMHEHUSI MUKPOKOHTPOJUIEPOB

Baok 2. Dnexkrponuka Arduino.

Tema 2.1. OcHoBHBbIC 3aKOHBI JJeKkTpHuuyecTBa. UH3ydeHue YCJIOBHBIX
rpagu4yecKux M300paKeHui U cxeM MOAK/IIYEHHS IJIeMEHTOB.

Teopusi(4u). M3yyeHrs NPUHIMIUAIBHBIX CXEM MOJKIIOYEHHUS 3JIEMEHTOB.
[ToBTOpEHME TOHATUM CUJIBI TOKAa, CONPOTHUBJICHMS, HamnpspkeHus. [IpoBeneHue
pacyeTos.

[Ipaktuka(124). COopka mNpoeKTa COrJIACHO MNPUHIMUIHUAILHOU CcXeMme
NOJAKIIOYEHHs. MaTepuanibl: KOMIIBIOTEP, KOMIIBIOTEPHBIE MBIIIIM, MAKETHA IUIATA,
MUKpPOKOHTpOJuiepbl Arduino, TpaH3UCTOPbI, PE3UCTOPBI, CBETOAUOABI, YUEOHbIE
COCIMHUTEIbHBIE MPOBOJA, JAHOABI, AMIEPMETP, KHOMKH, MOTEHLUHUOMETPHI,
ITbE€303JIEMEHTHI.

Tema 2.2. PaboTa ¢ 3siekTpoHHO# miiaTol Arduino UNO u 3/1eKTpOHHBIMH
KOMIIOHEHTaMM (CBETOAUO/IbI, PE3UCTOPbI, KHOMKHU T/I)

[Ipaktuka (104). PabGora c¢ osnexkrponHod miatoi Arduino UNO wu
AJIGKTPOHHBIMU KOMITOHEHTaMH. [[0KITIOUeHHE ¥ MTPOrPaMMUPOBAHHS TTPOSKTOB C
UCTIOh30BAaHUEM DJIEMEHTOB W CXEM IMOAKIIOUEHHUs. Marepuaibl: KOMIBIOTED,
anekTpoHHoH miatoi Arduino UNO, MUKpPOKOHTPOIIIED, TPAH3UCTOPHI, PE3UCTOPHI,
CBETOJUO/IbI, Yy4eOHBIC COCIUHUTEIBHBIE TPOBOJA, KHOMNKH, IOTEHIMOMETPHI,
IHE303JIEMEHTHI.



Baok 3. CoBpemennblie TexHoaoruu. lludgposbie 1aTuynkn.

Tema 3.1 U3yuenue pa3jiMYHbIX BUIOB JAaTYNKOB, NOJAK/II0OYEHHE U padoTa
¢ HUMH

Teopusi(8u).  M3yueHne  MONKIIOYEHUS  JIaTYUKOB  OCBELIEHHOCTH,
mpuOIMKEHUs, THOPAKPACHBIX JATYMKOB, TEMIIEPATYPHI U BIAKHOCTU U MTPOUHUX.

[Ipaktuka(124). IlogkimroueHue U OpPOrpaMMUPOBAHUE  JATUYHUKOB,
NOJKIIIOUeHHEe OMONMOTEK, CcO3JaHue TNPOoeKToB. Marepuanbl: Matepuans:
KOMITIBIOTEP, KOMIIBIOTEPHbIE MBIIIM, MaKeTHas I1laTa, MHUKPOKOHTPOJLIEP,
TPaH3UCTOPBI, PE3UCTOPBI, CBETOAUONbI, y4E€OHBIE COCIUHUTENbHBIE MPOBOJA,
KHOIIKH, TOTEHI[MOMETPHI, ME303JIEMEHTHI, TaTUUKH (OCBEIIEHHOCTH,
NpUOIMKEHUs], TEMIIEPATYPhl U BIAKHOCTH, CEHCOPHBIE U TIP.)

Baok 4. Coopka MmakeToB Ha miargopme Arduino.

Tema 4.1 Ocob6ennoctu cOopku MakeToB Ha margopme Arduino.

Teopust (24). OcobeHHOCTU COOPKM MakeToB. TexHUKa 0e30MacHOCTH MPH
pabote B mabopaTopumu.

Tema 4.2 Pa3paGorka m cOOpka CcOOCTBEHHBIX MaKeTOB Ha miaardgopme
Arduino. IIporpammupoBaHnue.

Teopus(6 4). U3ydenne TeXHUK COOPKHU IIPOBOJIOB, UCIIOIB30BAHUS
pa3IMYHBIX KOMIIOHEHTOB 1 Matepuanos. [Ipaktuka (14 4). Coopka
coOCTBeHHBIX MpoekToB. [IporpaMmmupoBanue.

bJiok 5. IIpoekTHas 1eATEJIbHOCTD

Tema 4.2. IIpoexkTHAA 1€ATENbHOCTD

[Ipaktuka (68 u). BbimoNHEHHE KOJUIEKTUBHBIX WA HHAWBUIYaTbHBIX
MIPOEKTOB.

Pa3paboTka ¥ BBITIOJIHEHUE KOJIJIEKTUBHBIX WM UHAUBUIYATbHBIX ITPOCKTOB
JUTSI IOCJIEAYIOIIEr0 YYacTHsl Ha KOHKYPCaX U COPEBHOBAHUSAX POOOTOTEXHUYECKOU
HaIpPaBJICHHOCTH Pa3HbIX YPOBHEH.

COopka, HaCTpOIKa MHIUBUYAIbHBIX MOJIEICH CIIOPTUBHBIX POOOTOB.
AHalM3 JOCTOMHCTB U HEJOCTATKOB COOPAHHBIX MOJIEIICH.

[IpoBenenne BHYTPEHHUX OTOOPOUYHBIX COPEBHOBAHU.

[TogroroBka KOMaHJbl JJisl BBICTYIUICHHSI HA COPEBHOBAHUSIX PA3IMYHOIO
YPOBHSI.

VYyacTue B KOHKypcax U COPEBHOBAHMSIX PA3IMYHOrO YPOBHSI.

HTorosoe 3ansiTHe. 3amnTa NpoeKTa.

4. Kanennapubiii yueOHblil rpadguk Ha 2022-2023 y4y.roa
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24.05.2023 2 akan.
2022
yaca

5. ®opmbl aTTECTALMMA

ATtTtecranus (ee nopsiiok u (Gopma) MPOBOAUTCS B COOTBETCTBUU C YUEOHBIM
IJIaHOM IIPOTPaMMBL.

ATTecTanus BBITIOIHIECT (PYHKITUU:

-meKyuje2o KOHTPOJISI — OMPOC MO UTOraM OTAEIbHBIX 3aHATUN (y4eOHBIX
TeMaTU4YeCKUx biIokoB);

- NPOMEHCYMOYHO20 KOHTPOJIS - TI0 PE3YJIbTaTaM BBIMOJHEHUS yUeOHBIX
MUHH- IPOEKTOB (110 OKOHYAHUH TOJTYTOJUA);

- UmMo206020 KOHTPOJIA - MO WUTOraM BBIIOJHEHHSI CaMOCTOSITEIbHOTO
MPOEKTa, MO  pe3ydbTaTaM  yd4acTUsi B  KOHKypcax  (COpEBHOBAHMSX)
pOOOTOTEXHUYECKOrO HalpaBlieHUs: (BHEIIHSISL JKcnepTusa) (M0 OKOHYAaHUHU
y4eOHOro roja).

OcHoOBHOM dbopmoit aTTeCTaluu

pO6OTOTCXHH‘I€CKPII>i IMPOCKT M PE3YJIbTAT YUACTHA B KOHKYpPCaxX U COPCBHOBAHHUAX.

ABJICTCA CaMOCTOSITEIIbHBIN

OueHovHbIE MATEPHAJTBI
(ITpunoxenue 3)
O0CBOEHHMSI  00pa30BaTeJIbLHOI

Ouenka
pe3yJabTATUBHOCTH NMPOrpamMmmabl

(ITpunoxenue 4)

6.MeToauueckoe odecneyeHue NpPOrpamMmmabl

Jist peanuzanvu IpOrpaMMbl HCTONB3YIOTCA pa3HOOOpasHble (OpMbI U
METObl TPOBEACHUS 3aHATHN. DTO pacckas, Oecenbl, JEKIMH, padoTa Co
CIIEUATIM3UPOBAHHOM JIUTEPATYPOU U UHTEPHET-PECypcamu, U3 KOTOPBIX ydaliuecs
Y3HAIOT MHOTO HOBOM HMH(pOpMAaIWU, MPAKTUYECKHE 3aJaHus IS 3aKpeIICHUs
TEOPETUYECKUX 3HAHUU U pealiu3allid COOCTBEHHOW TBOPYECKOWU MBICTHU. 3aHATHUS
CONMPOBOXKJIAIOTCSI  MCIOJB30BAHMEM  HAIJIHOTO MaTepuana.
METOIMYECKOe M WH(POPMAIMOHHOE 00ECTICUCHNE TTOMOTAIOT MPOBOIAUTEL 3aHSTHS

[IporpamMmmHO-
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UHTEPECHO U TpaMOTHO. PazHooOpa3Hble 3aHATUS al0OT BO3MOKHOCTH y4allUMCs
OPOSIBUTH  CBOKO  MHIUBUIYAIBHOCTh, CaMOCTOSTEIbHOCTh, CIOCOOCTBYIOT
FapMOHUYHOMY Pa3BUTHUIO JIMYHOCTU. rpoBbI€ MpHUEMBI, CODEBHOBAHUS B pPaMKax
00BbEAMHEHUS, TEMATUUECKUE BOMPOCHI TAKKE MOMOTalOT MIPU TBOPUYECKOM padoTe.

OCHOBHBIMH MPUHIIUIIAMHA B OCBOCHUU JOMOTHUTEILHON 00IIepa3BUBAIONIEH
nporpamMmbl  «POOOTOTEXHHMKA» SIBISIOTCS HATJSIHOCTh, CHUCTEMAaTHYHOCTh U
HOCJIEI0BAaTEIbHOCTh O0YUYEHHs, a TAKXKE JTOCTYITHOCTb.

[IpyHIMO HArIsSAHOCTH BBITEKAET M3 CYIIHOCTH INIPOLIECCAa BOCHPUATHA,
OCMBICIIEHUSI U 0000IIEHUsI yJallUMHCA M3y4aeMoro marepuana. Ha oTaenbHbIX
JTanax M3ydyeHus y4yeOHOro MaTrepualia HarJISIIHOCTh BBINOJHAET pa3JInyHbIC
¢ynkumn. Korma ywamumecs u3ydalOT BHENIHHME CBOMCTBa TpeaMeTa, To,
paccmaTpuBasi NMPEAMET WM €ro H300paKeHHE, OHM MOTYT CaMH H3BJIEKATh
HeoOXxonumble 3HaHMs. Ecin e NHIaKTUYeCKOW 3adadell sIBIIAETCS OCO3HAaHUE
CBSA3EH M OTHOLICHUM MEXAY CBOWCTBAMM IPEIAMETA WM MEXKIAY NpPEIMETaMH,
dbopMuUpOBaHWE HAYYHBIX MOHSATHN, TO CPEACTBA HATVISIIHOCTH CIYXKaT JIUIIIb
OIOpPOM Il OCO3HAHMS OTUX CBS3€M, KOHKPETHU3UPYIOT M WUIKOCTPUPYIOT OTH
MIOHATHSL.

OOyuyeHue JOMKHO ObITh CUCTEMATHYHBIM U MOCIEAOBATEIIbHBIM.
Heobxonumo pyKOBOACTBOBAThCSA MpaBUJIaMU JIUJAKTHKU: OT OJM3KOro K
JAJIeKOMY, OT MPOCTOro K CIOXKHOMY, OT Oosiee JIerkoro Kk 6ojee TpyAHOMY, OT
U3BECTHOI'0 K Heu3BecTHOMY. CHUCTEMaTUYHOCTh OOYYEHHMs MpEeJIoaraeT Takoe
MOCTPOEHUE y4eOHOro MpoLecca, B X0/1e KOTOPOro MPOUCXOAUT CBSA3bIBAHHE paHEE
YCBOEHHOI0 MaTepuaia ¢ HOBbIM. B mpoliecce o0yueHust IpOUCXOIUT 3HAKOMCTBO
C OCHOBHOW TEPMHUHOJOTMEH pOOOTOTEXHUKH, MEXAHHKH, HWH()OPMATUKH,
MPUHIMIIAMH TTOCTPOEHUS PA3TIUYHBIX KOHCTPYKIIMH, aJITOPUTMOB.

VY4€r BO3paCTHBIX PA3IUUUNA U OCOOCHHOCTEH ydaluXcsi HaXOJIUT BhIpaKEHUE
B MPUHIIUIIE JIOCTYITHOCTA OOY4Y€HHUs, KOTOPOE JOJDKHO MPOBOJUTHCS TaK, YTOOBI
U3y4aeMblid MaTepHall, MO COJEPKAHUI0 M O00BEMY, ObUI TOCHUJICH YyYalluMCS.
[IpumensieMbie METOIbI OOYUYECHHS TOJKHBI COOTBETCTBOBATH BO3PACTY yUaIIUXCH,
pa3BUBATh UX CHJIbI U CIIOCOOHOCTH.

B kxadecTBe mnaTdopMBbl A CO3MaHHSI POOOTOB UCHIOIB3YETCSI KOHCTPYKTOP
LEGOEV3 u mukpokontpomiep ARDUINO. Ha 3ansatusix mo poOOTOTEXHHKE
ocymiecTBisieTcsi pabora ¢  koHcTpyktopamu cepun  LEGOEV3, nmns
MpOrpaMMHUPOBAHUSL KOTOPOro ucnoiyb3yercs cpeaa EV3.]Jng nporpaMmupoBaHus
POOOTOTEXHUYECKUX YCTPOMCTB Ha 0Oaze wmukpokoHTpouiepa ARDUINO
HCIIONB3YETCs CIEHNUAIN3UPOBAHHBIN A3bIK POIPAMMUPOBAHNs HA OCHOBE CPEbI
C++.

Koncrpykrop LEGOEV3 nozponsier yuyammmcsi B (opMe IMO3HaBaTEIbHOU
UTPBI y3HATh MHOTHE BOKHBIC UJIEH U PA3BUTh HEOOXOAUMBIC B JaIbHEHIIIEH )KU3HU
HaBbIKU. Lego-poOOT MOMOXKET B paMKaX M3y4EeHUs] JAHHOW TEMbI MOHATH OCHOBBI
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pPOOOTOTEXHUKH, HAIJISIIHO PEaTu30BaTh CJIOXKHBIE AaJTOPUTMBI, PACCMOTPETH
BOIIPOCHI, CBSI3aHHBIE C AaBTOMATH3alMEN MPOU3BOACTBEHHBIX IPOLECCOB U
npoueccoB  ympasiieHus. PoOOT paccmarpuBaercss B paMKax —KOHUEMNUUU
UCIIOJIHUTENS, KOTOpasi MCIHONb3yeTcsl B Kypce HH(OpPMATUKU TPU H3YYEHUU
nporpamMmupoBanus. OgHaKO B OTJIIMYME OT MHOKECTBA TPAJULMOHHBIX Y4E€OHBIX
MCITOJIHUTENIEN, KOTOPhIE MTOMOTal0T yJalIuMCsl pa300paThbCsi B TIOBOJIBHO CIOXKHOU
Teme, Lego-poboThl NEUCTBYIOT B pEalbHOM MHpPE, YTO HE TOJBKO YBEIUYUBAET
MOTHBAIIMOHHYIO COCTABJISIOLIYI0 M3y4aeMOr0 Marepraja, HO U BHOCUT B HETO
HUCCJIIEIOBATENbCKUN KOMIIOHEHT.

Muxkpokoutpouiep ARDUINO mno3Bonsier co3gaBaTh poOOTOTEXHHUYECKUE
yCTPOMCTBA, TPUOIMKEHHBIE K MPOMBIIIJIEHHBIM 00pa3IaM.

3aHaTus 1mo mporpamme (GOPMUPYIOT CHEUUAIbHbIE TEXHUYECKHUE YMEHHS,
Pa3BUBAIOT AKKypaTHOCTb, YCUAYMBOCTH, OPraHU30BAHHOCTH, HAILCJICHHOCTh HA
pe3ymbTar.

OddexTuBHOCTh 00yUEHHUs MO AAHHOW MPOrpaMMe 3aBUCUT OT OpraHu3aluu
3aHATHM, MPOBOJUMBIX C NPUMEHEHHEM CIEAYIONIUX METOAO0B IO CIOCO0y
IIOJIyYEHUS 3HAHUM:

—  OOBSACHHUTENbHO-WUIIOCTPATUBHBIA — TpeACTaBiIcHUE HHGOpMAIIH
pa3auuHbIMH  criocoObamu  (0OOBsACHEHWE, paccka3, Oecena, HHCTPYKTax,
JE€MOHCTpals, padoTa ¢ TEXHUYECKUMHU MPUCTIOCOOICHUSIMU JJIs1 TPOBEICHHUS
OIIBITOB, U JIp.);

— DO3BPUCTUYECKHM — METOJ TBOPYECKOM AEATEIbHOCTH  (CO3IaHUE
TBOPYECKHUX MOJIEeNIeH U T.11.);

— MPOOJIEMHBIN — MOCTAHOBKA MPOOJIEMBbI U TTOUCK €€ PelIeHUs YUallluMUCS;

— TMPOrpaMMHPOBAHHBIH — HAOOp omepaluii, KOTOpble HEO00X0IUMO
BBITIOJTHUTH B XOJI€ BBIMOJHEHUS MPAKTUYECKUX Pa0OT ((POpMbI: KOMITBIOTEPHBIM
MPAKTUKYM, TPOCKTHASI IS TEIbHOCTS);

— pEenpOAYKTUBHBIN — BOCIIPOU3BOACTBO 3HAHUI M CIIOCOOOB JEATEIbHOCTH
(bopmbl: cobupanue Moienei 1 KOHCTPYKIIUNA TTo 00pasity, Oecena, ynpakHeHUS 110
aHaJory);

— YaCTUYHO- MTOUCKOBBIIM — pelieHne npoOIeMHbIX 3a/1a4 C IIOMOLIbIO
Nearora;

— MMOUCKOBBIN — CAMOCTOSITENIbHOE PEIlIeHUE MPOoOIeM;

— METOJ IPOOJIEMHOr0 H3JIOKEHUS — IMOCTAHOBKA MPOOJIEMBI MENarorom,
pelIeHne ee CaMuM NEJaroroM, COy4acTHe yJaluxcs py PELIeHUN.

7. KagpoBoe u MaTepHaJIbHO-TeXHHYECKOe o0ecrevyeHre MPOorpaMmMmbl
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Peanuszanuio naHHOW MpOrpaMMbl OCYHIECTBIISET MEJAror JAONOJHUTEIBHOTO
00pa30BaHUsI, UMEIOIIMI BbICIIEE 00pa30BaHKE MO NPOPMIIO DIEKTPOTEXHUKH U
UH(POPMATHKHU.

JlaGopaTopusi po00TOTeXHUKH

AnmnapaTHble CpeacTBa:
- HoytOyk - 15 mr.
- IIpoektop
- HP Color LaserJet Pro M280nw, A4, 1BETHOM, J1a3epHBI.
- TenekoMMyHHKaLIMOHHBIE YCTPOMCTBA ISl JOCTYyIA K ceTu MIHTepHeT.

PoGoToTexnnueckoe 000pynoBanue:

— PoGorexHuueckuii HAOOp i1 OOy4YeHUS C KOMIUIEKTOM JIOTIOJHUTEIhHBIX
JeTaJIe U 3apsiAHBIM YCTPONCTBOM.

— HaGop KOMIIOHEHTOB 17151 TPOEKTHOU e TETHHOCTH.

— HaGop KOMITOHEHTOB MUKPOIJIEKTPOHHKH.

IIporpamMHoe obecnieyeHnue:

— OmnepanronHas cucteMa XP u BblIIIie;

— ITaket Microsoft Office 2000 u BrI1IIE;

— UnTepuer-6paysepsr: Opera, Chrome u mpoune;

— IIporpamma Arduino IDE;

8. YueOHO-MeTOAMUYECKOEe 1 MHPOPMALIMOHHOE 00ecevYeHue.

IlepeyeHb MeTOMUYECKHUX MTOCOOUIA:

1. Ownnaiin mporpaMma Ha caiite podorexuukal 8.pd
2. CnpaBounuk 1o C++ Ha caifre http://wiki.amperka.ru
3. CnpaBounuk 1o Arduino Ha caiite http://wiki.amperka.ru

IlepeyeHb MEeTOAHYECKHX MATEPHATIOB:

OnmaiiH TecThl I TPOBEPKH IOJYYCHHBIX 3HAHUKA OOYJarOIIUXCS
pa3MeIeHbl Ha caite poboTexaukal8.pd.:

Tect o nporpammupoBanmio 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-
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%D0%B0%D1%80%D0%B4%D 1%83%D0%B8%D0%BD %D0%BE/

Cnucok ucnosib3yemMbl HCTOYHMKOB M JIMTEPATYPbI
Jlurepatypa, nconp3yemas 1me1arorom

4. Ownnaiin nporpamMma Ha caiite poborexuukal 8.pd
5. CnpaBounuk 1o C++ Ha caiire http://wiki.amperka.ru
6. CnpaBounuk mo Arduino Ha caifte http://wiki.amperka.ru

Jlutepatypa, peKOMeHIyeMast 1151 00yJaronuxcs
5. Owunaiin mporpamma Ha caiire poborexuukal8.pd
6. CnpaBounuk o C++ Ha caiire http://wiki.amperka.ru
7. CnpaBounuk o Arduino Ha caiite http://wiki.amperka.ru

Ccbliku:

1. http://xn--18-6kcdusowgbtla4b.xn--
p1ai/%D0%BE%D1%81%D0%BD %D0%BE%D0%B2%D0%BD %D 1 %8B %D0
%B5-

%D 0%B7%D0%B0%D0%BA %D0%BE%D0%BD %D 1%8B %D 1%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--18-6kcdusowgbtla4b.xn--
p1ai/%D0%BE%D0%B 1 %D0%BE %D0%B7%D0%BD %D0%B0%D 1 %87 %D0
9%B5%D0%BD %D0%B8%D0%BS5-

%D 1%80%D0%B0%D0%B4%1D0%B8%1D0%BE %D 1%8D%D0%BB %D0%B5
%D0%BC%D0%B5%D0%BD %D 1%82%D0%BE%D0%B2-%D1%81-
%D 1%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--18-6kcdusowgbtla4b.xn--
p1ai/%D1%80%D0%B0%D0%B7%D0%B4%1D0%B5%D0%BB/%D0%B A %D0
%BE%D0%BD %D 1%82%D1%80%D0%BE%D0%BB %D0%BB%D0%B5%D 1
%80%D1%8B/

5. http://xn--18-6kcdusowgbtla4b.xn--
plai/%D1%81%D0%BA%D0%B0%D1%87%D0%B0%D1%82%D1%8Carduino-
ide/

6. http://xn--18-6kcdusowgbtladb.xn--
p1ai/%D0%B0%D1%80%1D0%B4 %D 1%83%D0%B8%1D0%BD %D0%BE %D1 %8
3%D1%81%D1%82%D0%B0%D0%BD %D0%BE%D0%B2%D0%BA% D0%BO0-
%0D0%B1%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%BS5 %
D0%BA/

7. http://xn--18-6kcdusowgbtladb.xn--
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plai/%D1%8F%D0%B7%D1%8B %D0%BA -
9%0D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC
9%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD %D0%B8 %D 1% 8F-
9%0D0%B0%D1%80%D0%B4%D 1 %83 %D0%B8%D0%BD %D0%BE/

8. http://xn--18-6kcdusowgbtladb.xn--
p1ai/%D0%BE%D1%88%D0%B8%D0%B1%D0%BA %D0%B 8-
9%0D0%BF%D1%80%D0%B 8-
9%D0%BA % D0%BE%D0%BC%D0%BF%D0%B8%D0%BB %D 1%8F%D1 %86
9%0D0%B8%D0%B 8-
%D0%B0%D1%80%D0%B4%D 1 %83 %D0%B8%D0%BD %D0%BE/

0. http://xn--18-6kcdusowgbtla4b.xn--
plai/%D1%80%D0%B0%D0%B7%D0%B4%D0%B5%D0%BB/%D0%B0%D 1
%80%D0%B4%D1%83%D0%B8%D0%BD %D0%BE %D0%B3%D0%BE%D1%8
2%D0%BE%D0%B2%D1%8B %D0%B5-
9%0D0%BF%D1%80%D0%BE%D0%B5%D0%BA %D1%82%D1%8B/

10.  https://all-arduino.ru/category/uroki/

11.  https://all-arduino.ru/urok-1-vvedenie/?yrwinfo=1589785764615524-
1366120992624286339300303-production-app-host-man-web-yp-264

12.  https://all-arduino.ru/programmirovanie-arduino/

13.  http://xn--18-6kcdusowgbtladb.xn--
p1ai/%D0%B1%D0%B8%D0%B 1 %D0%BB %D0%B8%D0%BE%D 1 %82 %D0%
B5%D0%BA %D0%B 8-
9%D0%B0%D1%80%D0%B4%D 1 %83 %D0%B8%D0%BD %D0%BE/

14.  http://ito.edu.ru/2010/Arkhangelsk/II/II-0-1.html

Jluteparypa caMoCTOATEJILHOT0 M3YUYEHUs AeTeil U poaAnTe e,
Bbrictpsrii ctapt. IlepBrie maru mo ocBoenuto Arduino. MaxKif.ru.
Jxepemu biiym. Mzyyaem Arduino

Mapk I'egnec. 25 kpyTbix npoekToB ¢ Arduino

Ilerun B.A. u bunskoBckuii A.A.IlpakTuueckas sHiukinonenaus Arduino.
ITetun B.A. Arduino u Raspberry Pi B npoekrax [oT

[Terun B.A. IIpoekTsl ¢ ucnons3oBanueM Arduino

ITetun B.A. 77 npoektoB gyist Arduino

NN LD =

Caiimon Mosk. [Tporpammupyem Arduino.
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OueHOYHbIN MaTepHUAJIbl MEKYuie20 KOHMpOona:

[Tpunoxenue 1.

Baok Tem ®opma Kpurepuii onenku Cucrema oneHku
NPOrpamMMblI KOHTPOJIA
Bbiok 1 OcHOBEI YcTHBIN 1 Oamn — meHee aByx| 0—2 Oamia — HU3KUI
aITOPUTMHU3ALNH ompoc u3 10 MIPaBUJIBHBIX OTBETOB YPOBEHB OCBOEHUS
BOIIPOCOB 2 Obama  — 3—4 | GJIOKOB ITPOTPaMMBI;
brnok 2. IIPaBWIBHBIX OTBETA 3 Oamia — cpenHuit
DIIeKTPOHUKA 3 Oamma — 5-6 | ypoBeHb OCBOCHHUS
Arduino. MPABUJIBHBIX OTBETOB 0JIOKOB MPOTPAMMBI;
4 Oama — 7-8| 4-5 0amioB — BBICOKHI
IIpaBWJIbHBIX OTBETOB YPOBEHB OCBOEHUS
5 OaJIJIOB — 0JIOKOB IIPOTrpaMMBbI
9-10
IIPaBWIBHBIX OTBETOB
biox 3. TectupoBanue | 1 Oamn — meHee AByx| 0—2 Oamia — HU3KUI
«CoBpeMEHHBIC (IlpunoxXeHue | npaBUIILHBIX OTBETOB YPOBEHb OCBOCHHS
TCXHOJIOTHH. 2. TectNel) |2 oamia — 3—5| OJOKOB IPOrpPaMMBbl;
Hudpossie MIpaBUIIbHBIX OTBETA 3 Oawa - cpeaHui
AATINKH» 3 Gaia _ 6-8 | YPOBEHb OCBOCHUS
IIPaBWIbHBIX OTBETOB OJ10KOB IIPOTPaMMBL; 4_§
4 Gamma  —  9-11 0aJuIoB  —  BBICOKHH
MPaBWJIbHBIX OTBETOB YPOBEHb OCBOCHHA
5 SaILI0B 3 0JIOKOB IPOTpPaMMBbI
12-15
MIPaBWIbHBIX OTBETOB

OueHouyHbIE MaTepHUabI

RPpOMEINICYMOUHO20 KOHmMPOJiAaA -

BBITIOJTHEHUSI YY€OHBIX MUHH- MPOEKTA

Mo pe3yjbTaTam

Tema dopma Kpurepuii ouenku Cucrema oneHKH
NPOrpamMmsbl KOHTPOJIsI
brok 4. C6opka = AHanu3 1. MPaBUIBLHOCTh, TOYHOCTh | (-2 Oamna — HU3KUU
MaKeToB BBINIOJIHCHUS | ycriotHeHMS -1 Oa; YPOBEHb  OCBOEHHUS
Ha IIPOCKTa 2. NpaBUIBHOCTH IOJ00Pa IIPOrpaMMBbl;
HHaT{I’OPMe MAaTEPHUAIOB JJIsI BBITOJIHEHUS 3 Gamra — cpeaHuii
Arduino

3.

4,

Oai;

y4ueOHoM 3amaun - 1 6amr;
HaJIMIHe UCClIeaoBaHmii- 1

HaJInu4ue

BbIpabaThIBaeMbIX HaeH — 1 6an;

YPOBEHb  OCBOCHWSI
IPOTrPaMMBI;

4-5 OayIoB -
BBICOKUI YPOBEHb
OCBOEHHS

IPOTpaMMBbI
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5. TOYHOCTH B
MpPOrpaMMUPOBAHUH -1 Ga

OneHoYHbIE MaTepUAIIbl UMO0206020 KOHTPOJIS (IIPOMEKYTOYHAS ATTECTAIUsA) -
0 pe3yjibTaTaM BBINOJHEHUS caMocTosTelbHOro (pabota B  KOMaHE)
pPOOOTOTEXHUYECKOTO IMPOEKTa, IO pe3ysibTaTaM ydacTus B MEPOIPHUITHIX
POOOTOTEXHUYECKOT O HAPABJICHUS! (BHEILIHSS SKCIIEPTH3a).

Kpurtepuu onieHKH NpOEKTa U €ro 3alUThI:

«Omauunon(5 6annos), ecnu B TNPENOCTABIECHHBIX MaTepUAIAX YYTEHBI
MPEJIOAKEHHbBIE BBIIIIE TpeOOBaHUS. Pa3paborunkamu IIPOEKTa
MPOJIEMOHCTPUPOBAH BBICOKH ypOBEHb BIIAJICHUSI MPOEKTHOM JE€ATEIbHOCTH,
3HAHUSIMM W YMEHHUSIMH, TIOJYYEHHBIMHU HE TOJIbKO 3aHSATHUSX, HO M B paMKax
camoobOpa3oBanus. Pabora mpencraBiser co0OW MPAKTHUECKYIO IIEHHOCTh, a
TeMaTh4ecKas Manka OTJIMYAeTCsl JOTMYHOCTBIO M3JIokKeHUs marepuana. [Ipoekt
COMPOBOXKIAETCA MOAOOPKON MPUITOKEHUN U MYTbTUMEANIHON MTPE3CHTAIUECH.

IIpu oneHke 3aMTHI TBOPYECKOI0 MPOEKTA KayecTBO JOKIaAa (OJHOTa
MIPEACTABICHUS PaOOThI, apr'yMEHTUPOBAHHOCTh BBIBOJOB), KAU€CTBO OTBETOB Ha
BOIPOCHI (TIOJIHOTA, apTYMEHTHUPOBAHHOCTh, YOEIUTEILHOCTh U YOEXKJIEHHOCTB),
JICJIOBBIE U BOJIEBbIE KAyeCcTBA BBICTYNAIOUIEr0 (OTBETCTBEHHOE OTHOILECHHUE,
CTPEMJIEHUE K JIOCTH>)KEHHIO BBICOKUX PE3YJIbTaTOB).

«Xopowo» (4 6annoe), ecnu TPENOCTABICHHbIE MaTepUANIbl IPOEKTA
(MUHUIPOEKTA) BHIMOJIHEHBI B COOTBETCTBUH C BBIIIIEU3TI0KEHHBIMU TPEOOBAHUSIMHU.
Pa3zpaboTunkamu npoekta (MUHHU-IIPOEKTA) MPOJIEMOHCTPUPOBAH BBICOKHI YPOBEHb
BJIQJICHUSI UCIIOJIb30BAHUSI pOOOTOTEXHHUUECKUX PEIICHU, 3HAHUSIMUA | YMEHUSIMH,
MOJyYeHHBIMU Ha 3aHaATHsIX. Ho B pas3paboTkax OTCYTCTBYeT MoaOOpKa
MPUWIOKEHUN U MYJIbTUMEIUNHON MPE3CHTALMH.

«Yooenemeopumenvno» (3 6ann08), ecnu NPEeAOCTABICHHBIE MaTepHUabl
MpOEeKTa (MUHU-TIPOEKTA) BBIMOJHEHHI B OCHOBHOM B COOTBETCTBUU C
BBIIIEH3JIOKEHHBIMA PEKOMEHJALUSIMU, HO UMEIOT 3aMEUaHUs TEXHOJIOTHYECKOIo
XapakTepa M B pa3padoTKax OTCYTCTBYET NOAOOpKa MNPWIOKEHUH U
MYJIBTUMEANUHON IPE3EHTALINU.
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PexoMeHnganuu mo OpraHu3anuM HUTOroBOM padoTbl — pa3padorTka
NMpPoeKTAa:

a) oOydJammMMcsi y)Xe B Haudajge OOy4deHUsi OOBSABISETCA O 3aJaHUH IO
BBIMIOJTHEHUIO TIPOEKTa (arTrecTaluu) W TpeOOBaHHUAX K €ro OQOPMIICHHIO H
npe3enTanuu. [Ipu Bbimonnenun munu-npoekta (bimox 4. COopka MakeToB Ha
wiargopme Arduino. IIporpammupoBanue.) anpoOUPYIOTCS BCE KOMITOHEHTHI
npoekta. [1omoOHbIN MOAX0 ] MO3BOISET MPUCTYNMUTh K OCMBICIICHHIO PaOOTHI B
KOHTEKCTE BCEH MOCIEAYIOMIEN NEATENBHOCTH;

0) B paMKax MOATOTOBKH UTOTOBOM paboThl oOyydaromyrecs pa3padbaTbiBatoT
MIPOEKTHI B TPYIIIAX MO 2—3 YEIOBEK WJIM WHIUBUIYAIBHO;

B) BBINIOJIHEHHBIE B paMKax npaktuueckux 3aHsaTtuil (biaokx 5 "IlpoekTHas
JESTENbHOCTE') TMPOEKTHl TpOBEpsieT meaaror (Kyparop TNpoOeKTa) Juisl HX
OpEABAPUTEIBLHON  OLIEHKM  Ha bopManbHBIM  KPUTEPUSIM
IPOMEXKYTOYHOTO KOHTposs. llonoxkurenbHOoe pemieHue Aa€r BO3MOMXKHOCTH
OPEACTAaBUTh JIyYIIMHA TPOEKT HA MTOTOBOM AaTTECTAllMW, OTPULATEIBHOE
CBUJIETENIBCTBYET O HEOOXOIUMOCTH A0PA0O0TaTh MPOEKT MEPE]] €ro 3aluTOM.

COOTBCTCTBHC

[Ipunoxenue 4.

OneHka pe3yJIbTATUBHOCTH OCBOEHHS 00Pa30BaTeIbHON MPOrpaMMbl
«PoooToTexuuka. Arduino»

Ilenmaror

I[aTa MMPOBCACHUA aTTCCTAllNU

Ne | ®ammnug, Ums | 3amwura 3amuTa NpoeKTa Pesynbratel
n/n MHHHUIIPOEKTA (uTOrOBBIM ydacTHue U B Beero
(IIPOMEKYTOUHBI KOHTPOJTb KOHKYPCHBIX Sonoton
i KOHTPOIIb yCIIEBAEMOCTH) MEPOIIPUATHUIX
yCIIEBAEMOCTH) (aTTecTanus)
1 Tpumep - z 5 5+3+3 20
Heanos Unos
2
12

Kpumepuu OUEHKU

pe3yiomamusHocmu 0C60€HUA 06pa3oeameﬂbuoﬁ npozpammol
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3amuTa MUHU-NIPOEKTA U MPOEKTA OlCHMBAaeTCcs OT 3 70 5 6amioB (cMm.
[Tpunoxenue 3).

Pe3ysabTaTrhl y4yacTHe M B KOHKYPCHBIX MepONpPHUATHAX (KOJIHYECTBO
y4acTusi CYMMHPYeETCs):

— y4acTHe B MEPONPUATUAX OOJACTHOI'O WM BCEPOCCUHCKOTO YpPOBHEU - 5
0aJlJIoB;

— ydJacTHhe B MEPONPHUATHSIX MYHHUIUTIATHHOTO WA TOPOJCKOTO YpOBHEH - 3
oasuia.

OO0mas oneHka ypoBHS pe3yIbTATUBHOCTH:
— ot 15 6amioB u GoJbllie — IIporpaMMa B II€JIOM OCBOCHA Ha BHICOKOM yYpPOBHE;
— ot 7 1o 15 6amioB — mporpaMmMa B I1€JI0M OCBOCHA Ha CPETHEM YPOBHE;

— oT 6 6aJJIOB M MEHBIIE — MPOTrpaMMa B II€JIOM OCBOCHA HA HU3KOM YPOBHE.
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