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Kparkas anHoTanusi

JonosHuTensHas o0iieoOpa3oBaTenbHas 00IIepa3BUBAOIIAs MporpaMMa TEXHHYECKOH
HanpaBiieHHOCTH «OCHOBBI IporpaMMupoBaHusk» (manee - Ilporpamma) Briouaer B cels 4
TeMaTu4eckux Mmoxyisi. [IporpamMmma HampaBlieHa Ha OBJaJeHHE 3HAHUAMH B 00JacTH
nporpammupoBanus B cpeae Arduino; usydenue mnatdopmsl Tinkercad; mzyuenue «YueOHOTO
pobota-manumymsitopa SD1-4» u ero ocHOBHBIX (DYHKIUH, IpynmoBasi padoTa mo co3aHuio podoTa
U €ro IpOorpaMMHUpPOBaHME Ha BBHITIOJIHEHHE ONPEIEICHHBIX J1eH CTBUH.

JlaHHas mporpaMMa pa3paboTaHHas ¢ yUeTOM HHTEPECOB KOHKPETHOH IEIEeBOH ayJUTOPHUH,
00y4JaroIMXcsi OCHOBHOTO 3BEHa.

HanpasieHHoOCTh JOIOJIHUTEIILHON o011e00pa3oBaTeNbHOM o011epa3BUBaroIas
nporpamma «OCHOBBI TPOrPaMMUPOBAHUS» TEXHUYECKASL.

AKTYaJbHOCTb POTPaMMBbI

B nHacTtosiee BpemMsi B 00pa30BaHUU MPUMEHSIOT pa3IndHble pOOOTOTEXHUYECKUE CUCTEMBI
1 KomIuiekchl. Pabora ¢ minatamu Arduino mo3BoJII€T UCCIE0BaTh OCHOBBI MEXaHUKH, (DPU3UKH H
nporpammupoBanusa. Pa3paboTka, cOOpka M TOCTPOEHHUE HIIEKTPOHHBIX YCTPOICTB MO3BOJISET
00y4aronMMCcsl CaMOCTOSTEIbHO OCBOHUTD IENbIi Ha0Op 3HAHMI M3 pa3HBIX 00JacTeil, B TOM YKCIe
pPOOOTOTEXHUKH, DJIEKTPOHUKH, DJIEKTPOTEXHUKH, MEXaTPOHUKM M  HH(OPMATUKH, UTO
CHOCO6CTByeT IMOBBIICHUIO UHTEPECA K CaMbIM BOCTp€6OBaHHBIM KOMIICTCHIIUAM U HUCIIOJIb30BATh
HUX B MOJACpHU3alINN I[CflCTB}H—OIHHX CHUCTEM.

HoBu3Ha mnporpaMma COCTOMT B TOM, YTO OHa pa3paboTaHa ¢ y4€TOM COBPEMEHHBIX
TeHJCHUUH B 0Opa3oBaHUU [0 NPUHIMIYY OJOYHO-MOIYJIBHOIO OCBOEHHS MaTepuayia, 4TO
MaKCHMaJbHO OTBEUAeT 3alpocy CONMyMa Ha BO3MOXXKHOCTb BBICTPAaUBAaHUS peOEHKOM
WHIMBUAYATBHON 00pa30BaTeNbHON TPaeKTOPHUH.

PazBuTHe mporpaMMHpOBaHUS U POOOTOTEXHUKH B HACTOSIIEE BPEMs BKIFOUYCHO B ITEPEUCHD
MPUOPUTETHBIX  HANPABJICHWHA TEXHOJOTMYECKOTO pa3BUTHUs B cdepe WHOOPMAIIMOHHBIX
TEXHOJIOTHH, KOTOpbie ompeaeneHbl [IpaBurenbcTBoM B pamkax «CTpaTernu pa3BUTHS OTPACIH
nHpopManoHHBIX TexHosoruii B P® na 2014-2020 roast u Ha mepcnektuBy 10 2025 romay.
BaxHBIM yCJIOBHEM YCIEIIHOM TOATOTOBKM WHXEHEPHO-TEXHHMYECKHX KaJIpoB B paMKax
0003HAUEHHOW CTPAaTEruu Pa3BUTHS SBIAETCS BHEIPEHHUE HMHXKEHEPHO-TEXHHUECKOTO 00pa30BaHUS
B CHCTeMY 00pa30BaHUS IIKOJIHLHUKOB.

ITporpamma cama mno cebe mpocTa — 3TO MUH(OPMALMOHHBIE TEXHOJOIMH COBMEIICHHBIE C
MH)XEHEepUel B MPOEKTHPOBAHUU, KOHCTPYHMPOBAHUU M IIPOrPaMMUPOBAHUU HOBBIX ycTpoicTB. Ha
3aHATHAX OOydYaroIlMecs: M3ydaT OCHOBBI IMporpaMMHpoBaHMs B Arduino, MO3HaAKOMATCA CO
CTpyKTypo# miat Arduino, HayyaTcst pa30upaTbCs B HOCTPOSHUHU SJIEKTPOHHBIX CXEM U yCTPOICTB.

OranyuTeIbHAs 0CO0EHHOCTH: MPOrpaMMa J1aeT BO3MOXKHOCTh PACKPBHITH JIOOYIO TeMy
HETPAJUIIMOHHO, C HEOOBIYHOW TOYKHU 3pEHUS, B3TVIIHYTh Ha PEIIeHUEe KJIACCHUECKON MPaKTUIECKON
3a/1a4 MOJ1 HOBBIM YTJIOM JUIsl IOCTH)KEHHSI MaKCUMaJIbHOTO pe3yJibTata.

Ilenarornyeckass  neJiecoOOOPa3sHOCTb  IPOrpaMMbl  OOBsICHSETCS  (POPMUPOBAHHUEM
BBICOKOT'O MHTEJIEKTa Yyepe3 MoOykAeHnEe HHTepeca 00yJarolxcs K HOBOMY BUAY A€SITEIbHOCTH.

[TporpammMa mocTpoeHa TakuMm 00Opa3oM, YTOOBI MOMOYb OOYYaloIIEeMycs IIar 3a IIaroM
PacKpbITh B ce€0€ TBOPUECKHE BO3MOXKHOCTU M CAMOPEATM30BaTHCSl B COBPEMEHHOM MUDE.

B mporiecce nporpaMmMupoBaHus B KOHCTPYHUPOBAHHUSI DJICKTPOHHBIX MOJIENICH 00 yJarommuecs
MOoJIy4aT JOIMOJHUTCIIbHBIC 3HAHUS B 00J1acTi (bPIBI/IKI/I, MEXaHHUKHN, MATCMAaTHKH U I/IH(l)OpMaTI/IKI/I.

OCHOBHEIE MPUHIOUIIBI KOHCTPYUPOBAHUA HpOCTefIIHI/IX MCXaHUYCCKUX CUCTCM U aJIT'OPUTMBbI
X aBTOMATH4YC€CKOI'O (by'HKHI/IOHI/IpOBaHI/ISI noa ymnpabJICHUEM IHPOrpaMMHUPYCEMbIX KOHTPOJUICPOB,



MOCIY’KAaT XOpOLIEH IOYBOM I IMOCIEAYIOIIEr0 OCBOECHUS 00Je€ CII0KHOTO TEOPETHYECKOrO
MaTepHala Ha 3aHITUAX.

ILlenp paGoTsl mporpamMMsbl — cO37aHHE YCIOBHM AJii (OpMUPOBaHUSA Yy OO0yHarOIIMXCS
TCOPETUICCKUX 3HAaHUH | MPAKTHYCCKNUX HAaBBIKOB B 00J1aCTH HAYaJIbHOI'O TEXHUYECKOI'O
KOHCTPYHUPOBAaHHUSI X OCHOB IIPOrpaMMHUPOBAHMSA, pa3sBUTUE TEXHUYECKOIO U TBOPYECKOIO
MOTEHIMaa JMYHOCTH, (POPMUPOBAHHE paHHEH MpodopUeHTAIIUH.

3agauu nporpamMmsl
Obyuaiowue:

* H3ydeHne OCHOB TMPOCKTUPOBAHUS M KOHCTPYUPOBAHHUS B XOJI€ IOCTPOCHHS
yCTpONCTB/MO/IeIel U3 3JIEKTPOHHBIX MUKPO3JIEMEHTOB;

* H3ydyeHne OCHOBHBIX MPUHIIUIIOB MEXAaHUKH;

* H3ydyeHne OCHOB aJrOpMTMU3AIMU U TPOrPAMMHUPOBAHUS B XOJA€ pa3pabOTKu
aJropuT™Ma MOBEACHUS po0O0Ta;

* Peanuzanusi MEXIPEAMETHBIX CBSI3el ¢ U3HKOHN, MaTEMaTHKON ¥ WH()OPMATHKOM.

Paszsusarowue:

* @opmupoBaHHE YMEHHA K OOOOLIECHMIO, aHAJIU3Y, BOCHPUATHIO HH(OpManuu,
MMOCTAHOBKE €M W BBHIOOPY TMyTeH €€ JOCTIKEHHUS, YMEHHUS OCYIIECTBISAThH
HeNieHanpaBieHHbINA TOUCK HH(OpManny;

* PazBuTHE MEJIKOW MOTOPHUKH;

* Pa3BuTue JIOrM4ecKoro MpllJIeHUs;

* Pa3zBuUTHE TBOPUYECKOW MHUIIUATUBBHI,

* PasButue ymeHus paboTatb B KOMaHIE, YMEHHUs MOJYHUHSATH JIMYHBIC HHTEPECHI
o01iel 1emu.

Bocnumamenvnvie:
* Bocnuranue 6epeXHOr0 OTHOMIEHHUS K MaTepUaIbHOMY O0ECIIEUEHHIO TPOTrPaMMBbI;

* Bocnuranue HacTOMYMBOCTH B JOCTHKEHUU IOCTABICHHOW I€JIH, TPYIOII00us,
YCUAYUBOCTH, OTBETCTBEHHOCTH,  JHCUUILNIMHUPOBAHHOCTH,  BHHUMATEIbHOCTH,
AKKypaTHOCTH.

Bo3spact aereii, ydacTBYyIOIIMX B peaju3anuu nporpamMmmol: 12-15 ner.

Bbicokasi ciocoOHOCTB ZieTel B 3TOT BO3PACTHOM Mepuo ObICTPO OBIAZEBATh TEMU WIIH
HUHBIMH BUJIAMU JeSITeIbHOCTU onpenenser  OosblIMe MIOTEHI[UAJIbHbIE
BO3MOKHOCTH Pa3HOCTOPOHHEr 0 pa3BUTHs. VIM HpaBUTCS MCCIIEA0BAaTh BCE, YTO HE3HAKOMO, OHU
IIOHUMAIOT 3aKOHBI I10CJIEI0BATEIbHOCTU U ITOCIEICTBUSL, UMEIOT XOPOIIEe HCTOPUUECKOE U
XPOHOJIOTMYECKOE YyBCTBO BPEMEHH, IPOCTPAHCTBA, pPacCTOsHUA. [109TOMY MHTEPECHBIM JUJIs HUX
ABJsieTca 00ydeHHe uepe3  MCCleOBaHUeE. PeGenox OCHOBHOI'O  3BEHAa HAYMHAET
OBITb CAMOCTOSITENILHBIM, ITPUCIIOCA0INBACTCS K O0LIECTBY BHE CEMEHHOI0 Kpyra.

Baxxno HayuuTh peGeHKa HE W30JUPOBATH Ce0s OT CBEPCTHUKOB, IOMOraTh COIEPEKUBATH
JPYTUM JIO/SIM, OBITh IPYKETFOOHBIM.

Cpoxk peanuzauuun
Kypc paboueii mporpammser paccuntan Ha 1 y4eOHbIi roa, o0bem — 102 gaca.

®opmbl 00y4yeHHs:
0 3ausrue;
* IlpesenTanus;
e Jlekmus;

» Ilpaxtnueckas pabora; 0 CopeBHoBaHmMe.



D opMBI OpPraHu3aluu AesITeJbHOCTH

OxHO W3 TIIABHBIX YCIOBHH ycrexa OOy4eHHs NeTed M pa3BUTUSI UX TBOPYECTBA — ITO
WHIVBUAYATbHBIN MOAXOA K KaXJoMy peOeHKy. BaxeH u mpuHUUN OOy4YeHHs] W BOCIUTAHUS B
KoiekTuBe. OH Tpeanosiaraer coueTaHue KOJUIEKTHBHBIX, TPYIIOBBIX, WHIANBUAYAIbHBIX (hopm
OpraHuM3alMM Ha 3aHATUAX. KOJUIEKTMBHBIE 3aJaHHUS BBOJATCA B NPOrpaMMy C  IEJbIO
(GbopMUPOBaHUS OIBITa OOIIEHUS I YYBCTBA KOJIJICKTHBU3MA.

Pe:xxum 3angaTuid
3aHatus mpoBOASTCS 3 paza B Henelnto 1o 1 yacy, oHo 3aHsATHE IJuTca 40 MUHYT.

HamosHsieMoCcTh y4eOHOM IPyNnbl: COCTaBiseT 15 yenoBek.

IInanupyemble pe3yibTaThl 1 KPUTEPHH UX OLIEHKH

['maBHBIM pe3yJIbTATOM peaau3aluy MPOrpaMMbl SBJSIETCS CO3AAHME KaXKIbIM PEOEHKOM
CBOEI'0 OPUTMHAIBHOIO NMPOJYKTA, a IVIABHBIM KPUTEPHUEM OL[EHKU YUYEHMKA SIBJIIETCS HE CTOJIBKO
€ro TaJaHTIUBOCTb, CKOJIBKO €ro CIOCOOHOCTb TPYAUTHCS, CIIOCOOHOCTH YIOPHO J10OMBATHCS
JOCTH>KEHHs HYKHOIO Pe3yJIbTaTa, BEAb OBJIAJNETh BCEMU CEKPETaMU MCKYCCTBA MOMKET KaXKIbli,
M0-HACTOSIIEMY JKEJIAIOIIUI 3TOro pedeH oK.

Jluunocmuoimu  pezyromamamu  WU3yd4eHHsT Hporpammbl «OCHOBBI IPOrPaMMHUPOBAHUS»
ABJIIETCS (POPMUPOBAHUE CIEAYIOIIUX YMEHHH:

- OLEHUBATh JKU3HEHHbIE CUTYyallUU (IIOCTYIIKH, SBJICHMS, COOBITHUS) C TOYKH 3PEHUS
COOCTBEHHBIX OLIYIIEHUH (SBIEHUS, COOBITUS), B TPEAJIOKEHHBIX CUTYaIUsIX OTMeEuaTh
KOHKPETHBIE IIOCTYIIKH, KOTOPbIE MOKHO OLICHUTH, KaK XOPOLIME UJIH IIJIOXHUE;

- Ha3bpIBaTh U OOBSICHATH CBOU YyBCTBA M OLIYILEHHS, OOBSICHITH CBOE OTHOLICHHE K
MOCTYIKaM C IMO3UILIUN 00IIeYeT0BEYECKUX HPAaBCTBEHHBIX IIECHHOCTEH;

- CaMOCTOSITENIbHO U TBOPYECKH PEaIn30BbIBATH COOCTBEHHBIE 3aMbICIIbI.

Memanpeomemnvimu pesyrbmamamu U3y4eHus nporpamMmbl «OCHOBBI TPOr pPaMMHUPOBAHUS»
ABJII€TCS (POPMUPOBAHUE CIEAYIOINX YHUBEPCAIbHBIX YueOHbIX AekictBuil (Y'Y /):
Ilo3naBarTe/bHbBIE:
- paboTtaTh IO YCIOBUSIM, 3aJJaHHBIM B3pOCIBIM, IO 00pa3lly, IO cXeMe, 110 3aJaHHOMY
aIrOPUTMY, CaMOCTOSATEIBHO CTPOUTH CXEMBI U aJIrOPUTMBI U PEATM30BBIBATh UX HA IIPAKTHUKE;
- OpUEHTHPOBATHLCS B CBOEH CHCTEME 3HAHM: OTIIMYATh HOBOE OT YK€ U3BECTHOIO;
- mepepalaThiBaTh IIOJy4eHHYIO HH(OpMaIHio: JenaTh BbIBOABI B pe3yjbTaTe
COBMECTHOM paboThI BCETO Kilacca, CpaBHUBAThH U IPYNIIMPOBATH IPEAMETHI U UX 00pas3bl.
PeryasituBHble:
- yMeTb paboTaTh IO MPEIIOKEHHBIM HHCTPYKLIUSM;
- YMEHHUE H3JaraTh MbICIM B YETKOH JIOTMYECKOM IMOCIIEN0BaTeIbHOCTH, OTCTaUBaTh
CBOIO TOYKY 3pEHHUS, aHAJM3UPOBATh CUTYalMI0O W CaMOCTOSITEIIbHO HAaXOAUTh OTBETHI Ha
BOMNPOCHI TyTEM JIOTHUECKHUX PACCyKIEHUII;
- ompemensaTh U (HOPMYyJIMpPOBATh LENb MACIATEIbHOCTH Ha 3aHATUH C IOMOLIBIO
YUUTEIS.
KoMMmyHuKaTHBHBIE:
- yMmeTb paboTaTh B Iape U B KOJJICKTHUBE;
- YMETb PaccKa3blBaTh O CBOEM IIPOEKTE;
- yMerb paboTaTh HaJ TMPOEKTOM B KoMaHie, d(P(eKTUBHO pacHpeneniTb
00513aHHOCTH.



IIpeomemmnule pezyromamul.

MopaynbHblii TPUHLMUI IIOCTPOEHHUSI NPOrPaMMbl IMPEAINOIAracT ONUCAHUE IPEAMETHBIX

pe3yNbTaTOB B KaKIOM KOHKPETHOM MOJYJIE.

Y4yeOHbIi J1aH

Ne HazBanue moayns KonnyectBo yacos
Bcero Teopust IIpakTuka
1 Beenenue B cpeny mporpammupoBanusi Arduino 34 19 15
2 OcHoBsl nporpammupoBanus B Tinkercad 18 7 11
3 | YueOnsiii podot marumysitop SD1-4 30 14 16
4 Coznmanue pobora 20 7 13
Hroro: 102 4. 47 a. 55 u.

KpuTtepun onieHKH, yMeHUil 1 HABBIKOB NPH OCBOECHHHU MPOTPaAMMBbI.

Jnsg Toro 4YTOOBI OLIEHUTH YCBOEGHUE MPOTPaMMbl, B TEYEHUH ToOJa HCIOIb3YIOTCS
CIIEAYIOIME METOJbl TUAarHOCTUKU: coOeceloBaHKE, HAOMIOIEHNH, aHKETUPOBAHUE, BBIIOJHEHNE
OT/AEJbHBIX TBOPUYECKUX 3aJJaHUM, TECTUPOBAHUE, YUacTHE B KOHKypcax, pa3paboTka COOCTBEHHbIX
aJIrOPUTMOB.

[To 3aBepmieHHI0 y4eOHOro IUTaHA Ka)XXAOTO MOIYJS OIEHHMBAHUE 3HAHUU IMPOBOJUTCS
MOCPEJICTBOM CaMOCTOSATENIbHOM pa0OThl Ha CBOOOAHYIO TeMy JIMOO Ha TeMy BBIOPaHHYIO
MearoroMm.

[Ipumensiercs 3-x OajuibHAs CMCTEMa OLICHKW 3HAHWM, YMEHUH M HABBIKOB O0YYarOIIUXCS
(BplOENACTCS TpPU YpPOBHS: HMXKE CpEIHEro, CpelHUM, BbINIE CpeaHero). MroroBas oleHKa
Pe3yJIbTATUBHOCTH OCBOECHMSI ITPOrPaMMBbl MPOBOAUTCS MYTEM BBIUMCICHHUS CPEIHEro MoKasaTels,
OCHOBBIBAsICh HA CYMMApHOM COCTaBJIAFOLIEH MO0 UTOraM OCBOECHHMS 4-X MOJIYJIEH.

YpoBeHb 0CBOEHHSI NMPOrpaMMbl HHKe CpelHero — peOEHOK oBnamen menee 4eM 50%
MIPEAYCMOTPEHHBIX 3HAHWH, YMEHUI U HABBIKOB, UCIIBITHIBACT CEPhE3HBIC 3aTPYAHEHUS IPH padoTe
C Yy4eOHBIM MaTepuajoM; B COCTOSIHUHM BBINMOJHSATH JHIIb IPOCTEHIINE MPAKTHUYECKUE 3aJaHHs
nezarora.

CpenHuii ypoBeHb 0CBOCHHS MPOrpaMMbl — 00bEM YCBOEGHHBIX 3HAHUHM, MPUOOPETEHHBIX
yMeHM 1 HaBBIKOB cocTaBisieT 50-70%; paboTaer ¢ yueOHBIM MaTepHaIOM C MMOMOIIBIO ME1arora;
B OCHOBHOM, BBHITIOJIHSET 33/1aHUs Ha OCHOBE 00pa3lia; yI0BJIETBOPUTEIHHO BIIaZIeeT TEOPETHUECKOM
uHopMaIeil Mo TeMaM Kypca, yMeeT MO0JIb30BaThCs JINTePaTypOu.

YpoBeHb 0CBOeHHSI NMPOrpaMMbl Bbllle cpeaHero — ydJammiics osmagen Ha 70-100%
MPETYCMOTPEHHBIM MPOrpaMMOi  y4eOHBIM IIJIAaHOM; paboTaeT ¢ Y4eOHBIMM MaTepuajaMu
CaMOCTOSITENIbHO, HE MCIBITHIBAET OCOOBIX TPYAHOCTEH; BBIOJIHAET MPAKTUYECKUE 3aTaHUs C
AIIEeMEHTaMH TBOPUYECTBA; CBOOOAHO BJAJEET TeopeThdyeckoil uHpopmamueld Mo Kypcy, yMmeer
aHAJIM3UPOBATH JTUTEPATYPHBIC CTOYHHUKH, IPUMEHSATH MOJTYYSHHYIO0 HH()OPMAIIUIO Ha TPAKTUKE.

@ opMBbI KOHTPOJIS Ka4eCTBA 00Pa30BaTeJILHOI0 Mpolecca:
* Oecena,

* BUKTOPHUHBI,

* HaOJIOZIcHHE,

* UHUBHIyaJIbHAs padorTa,

* paboTa B Tpymnmax,

* o1poc,

* BBINOJIHEHUE TBOPUECKHX 3a[aHU,

* TECTUPOBAHHUE,



* COPEBHOBAaHU,
* y4aCTHE B KOHKypCax B TEYEHUE rojia.



Monvab 1. «BBenenue B cpeay nporpamvupoBanus Arduino»

: hopmupoBaHue YMEHHI pabOTaTh cpejie mporpaMMupoBanus Arduino.

3apaum:

Obyuarowue:

dopmupoBaHUe 3HAHUH O cpesie mporpaMMmupoBanus Arduino.
Pazeusarowue:.

Pa3BuTHe nHTEpeca K M3y4EeHUIO MPOrpaMMUPOBAHHUSL.
Bocnumamenvhuie:

bepexxHoe oTHOLIEHNE K paboueMy MaTepHaiy;

YMmeHue paboTaTh HHAUBUYAJIbHO U B I1apax;

AHanm3upoBaTh CUTyallUM U CAMOCTOSITENIbHO HAXOAUTh OTBETHI.

IIpenmeTHbIE 0:kKMTaeMble Pe3YyIbTATHI:

Obyuatowutics 001d#ceH 3Hams. OCHOBHBIE TIPUHIIUITBI TPOT PAMMUPOBAHHUS M TIOCTPOCHUS
aITOPUTMOB; OCHOBHOE MPOTrpaMMHOE o0ecredeHue s padboThl C MUKPOKOHTPOJIJIEpaMU Ha
mwiarpopme

Arduino;

Obyuarowutics 00aHCeH YyMemy

COCTaBJISTh AJTOPUTMBI PAaOOTHI MPOTpaMMBbl JUIsl YIPABJICHUs yCTPOWCTBaMH Ha Iutatdopme
Arduino;

paboTaTh B KOMaH/e, CAYyIIATh U CIBIIATh COOECETHUKA;

Ha3HauyeHHe U NpuHIUN paboTel obopynosanus (3D npunrep, ¢ppesep ¢ UIIY, nazepHblii cTaHOK
U 1Ipovee); YUTATh CXEMBI DJIEKTPOHHBIX YCTPOWCTB M HA3HAYEHUE NX KOMITOHEHTOB.
Obyuarowutics 0odceH npuobpecmu HAGLIK:

COOpKH JIEKTPOHHOU CXEMBI;

[TporpaMMupOBaHUS CBETOMOIOB, KHOITOK M CEPBOIPUBOJIOB.

Y4yeOHO — TEMATHYECKHI IJIaH

Ne Tema KonnyectBo yacos DopmMbI KOHTPOIs1/
Teopust IIpakTHKa Bcero arrecrauuu

1 [3uakomcTBO ¢ Arduino 1 1 [Ipesenranus, 6ecena.
2 MakerupoBaHue 1 1 2 [Ipe3enTanus, Gecena,
MpaKkTuieckas padora.

3 |Hactpoiika 6ecripoBOAHOTO 1 1 2 [pesenramus, Oecena,
COETMHEHHS IpakTH4yeckKas padora.

4 [[IporpamMmmupoBaHue 3 2 5 [pesenramus, Oecena,
Arduino mpakTH4YecKas pabdora.

5 |Bocopusitue mupa 1 2 3 [Ipe3enTanus, Gecena,
MpakTuieckas padora.

6 |YnopaBiaeHHe XKUIKOCTHIO 1 2 3 [Ipe3enTanus, 6ecena,
MpaKkTuieckas padora.

7 Sk 17st ”THCTPYMEHTOB 1 1 [Ipe3enTanus, Gecena.
8 |VibeTpa3BykoBas 3X0NOKAIUs 1 2 3 [Ipe3enranus, 6ecena,

npakTudeckas pabora.

9 [Ceneparus 3ByKa 1 2 3 [Ipe3enTanus, 6ecena,
MpaKkTuieckas padora.




10 |Otcuer BpeMeHH 1 2 3 [Tpe3enTanus, 6ecena,
MpaKTHIecKas padora.

11 |be3zomnacHas paboTta ¢ BEICOKHM 1 2 3 [pe3enranus, Oecena,
HaTpsHKCHUEM MpakTuieckas padora.

12 |Yupasnenue 1 2 3 [Ipe3enranus, Oecena,
DIIEKTPOABUTATEIIMI MpakTHueckas padbora.

13 | HUrorosas pabora 2 2 NuueuayansHas pabora
Hroro: 14 20 34

Coaepsxanue nporpaMMbl MOAYJIsl
Tema 1. 3nakomctBO ¢ Arduino.
Teopust: yTo Takoe SA3BIKM MPOrpPaMMHUPOBAaHUSA. A 4TO Bbl 3Haete o Arduino M 3J€KTpOHUKE?
Arduino UNO:MukpOoKOHTpOJIIEp sl HAUHMHAIOIUX. DJIEKTPOHHBIE KOMIIOHEHTHI.

Tema 2. MakeTupoBaHUe.

Teopusi: co3gaHue >7IEKTPOHHBIX CXEM, HE TpeOYIOLMX MailKu, ¢ HCIOIb30BAHHMEM MAaKETHOM
IIJIATHI.

IIpakTuka: «JIazepHas curHaau3anusy».

Tema 3. Hactpoiika 6ecripoBOTHOTO COSIMHEHUS
Teopusi:  ycrpoiictBa  OecnipoBoAHbIX — ceTeid.  Pagmomonmynu.
IIpakTuka: «becnpoBoHONM IBEPHON 3aMOK»

Tema 4. TIporpammupoBanue Arduino.

Teopusi: cpena paszpabotku Arduino. Ckeru «Blink». Pabota ¢ kogom. DYHKIIMM U CHHTAKCHC.
Otnanka. bubmmoreku.

[IpakTHKa: IpaKTHYECKUE PAOOTHI.

Tema 5. Bocnpusitue mupa.
Teopus: JlaTunku (CEHCOPHI).
IIpakTtuka: «Jlamna HacTpoEHUS».

Tema 6. YpaBieHue >kuJIKOCTbIO.
Teopus: YrpaBiieHHE TOTOKOM KHUJKOCTH.
[IpakTuka: «PoOOT /1J1s1 MOJIMBA paCTEHUI.

Tewma 7. SImuK U1 ”HCTPYMEHTOB.
Teopus: 31EKTPOHHASI TEXHUKA U NHCTPYMEHTBHI.

Tema 8. YbTpa3zByKoBas 3X0JOKAIIHSI.
Teopust: npuHIMIBI PaGOTHI YABTPa3BYKOBOI'O AATYUKA.
IIpakTuka: «rpymika ais KOmKu».

Tema 9. I'enepanus 3ByKa.
Teopus: 3BykH 31eKTpOHUKU. KHOIOUHBIN METPOHOM.
[IpakTHka: «3ByKOBOM IreHEepaToOp»

Tema 10. OTcuet BpeMeHH.



Teopusi: cepsep TouHoro BpemeHu. Taiimep Arduino.
[IpakTuka: «My3bIKa BETpay.

Tema 11. besomacHas paGoTa ¢ BBICOKMM HaIpsSHKEHHEM
Teopus: YrpaBieHue BBICOKUM HAIIPSIKEHUEM.
[Ipaktuka: «JlaBoBas namma»

Tema 12. YnpaByeHue 31€KTpOABUTaTEISIMHU.
Teopus: Meronbl YIPaBICHUS  JIBUTATEISIMU.
IIpakTuka: «Becenble MBUIbHBIE ITy3bIPH».

Tema 13. Utorosas pabora
[IpakTuka: pa3paboTka COOCTBEHHOTO ITPOCKTa HA OCHOBE U3YUYEHHBIX TEM.
Moavab 2. «OcHoBbI porpamMvupoBanus B Tinkercad)»

: hopmupoBanue 3Hanui o mwatdopme Tinkercad.
3anauu.
Obyuarowue:
N3yuenue ocHoBHOro pyHKuroHana Arduino u kiaroueBbix BosMoxkHocTel Tinkercad;
DopMHUpOBaHUE HABBIKA CO3/IaHUS AIEKTPOHHBIX CXEM;
DopMHpPOBaHUE HABBIKOB IIPOrPaMMHUPOBAHUS CBETOJUO0B, KHOIIOK U CEPBOIIPUBOIOB.
Paszsusarowue:
Pa3BuTHe cTpemieHus K caMoCToATEeIbHOMY Mo3HaHuIo iatdopmsl Tinkercad;
Pa3BuTHe Ha0IIOJATENBHOCTH;
PasBuTne ymMeHuii pemars mpoOieMHbIE CUTYaINH.
Bocnumamenvnuvie:
YMmeHue paboTaTh HHAUBUIYAJIbHO U B Mapax;
AHanm3upoBaTh CUTyallUM U CAMOCTOSITENIBHO HAXOAUTh OTBETHI.

IIpenmeTHbIE 0:KM1aeMble Pe3yJIbTATHI:

Obyuarowutics 00aXHCeH 3HaAMby:

CrniocoObl coelMHeHHs TaTYMKOB, MoayJieil 1 Mexanu3MoB B Tinkercad; [Topsmok co3manus
AIIEKTPOHHBIX CXEM.

Obyuarowutics 00aHCeH YyMemy

PaGoTaTh ¢ npennoKeHHbIMU CXeMaMH COOPKU M HHCTPYKIIHSIMH,
CamocTosATeNIbHO pa3padaThiBaTh JICKTPOHHBIE CXEMBI;

[Tucate mporpaMMHbIE KOJIbI 1Jisi pAOOTHI CBETOIMO/IOB, KHOIIOK M CEPBOIPHBOJIOB.
Obyuarowutics 00adcen npuoopecmu HABbIK:

COOopKH JIEKTPOHHOU CXEMBI;

[TporpaMMupoOBaHUs CBETOMO/I0B, KHOIIOK U CEPBOIPUBOJIOB.

Y4ye0HO — TeMATHYECKHH IJIaH

Ne Tema KoauvecTBO 9acoB DopmbI
Teopus | IlpakTuka Bcero KOHTpOIs1/
aTTecTanun
1 | Beaenne B cpeny Tinkercad 1 1 bBecena,
IIpe3eHTa U




2 | Co3aem mepByIo cXeMmy B 1 2 3 Becena.
Tinkercad [MpakTryeckas
pabora.

3 MuraroImii CBETOINO 1 1 2 Becena.
[TpakTuueckas
pabora.

4 RGB-cBerommon 1 1 2 Becena.
IIpaktrueckas
pabora.

5 KHormka-naTyik HaXKaThst 1 2 3 Becena.
[IpakTryaeckas
pabora.

6 | YmopaBneHue cepBONpPUBOIOM 1 3 4 Becena.
[IpakTrueckas
pabora.

7 Keiic «Cserodop» 1 2 3 [IpakTraeckas
pabora.

Hroro: 7 11 18

ConepxaHnue NporpaMmbl MOAYJIst

Tema 1. Beenenue B cpeny Tinkercad
Teopusi: Texnuka 6e3onacHocTd. 3HaKOMCTBO ¢ Timardgopmoit Tinkercad. O630p naT4nUKOB,
MOJTyJIel ¥ HCTIOTHUTETHHBIX MeXxaHu3MOB. KimtoueBrie Bo3moxHoctu Tinkercad.

Tema 2. Cozmaem mepByro cxemy B Tinkercad
Teopusi: 4TO TaKOE «IICKTPOHHASI CXEMay» U JUISl Yer0 OHA HY)KHA.
[paktuka: Gecena, paboTa B mapax, MHIUBUAyalbHast paboTa OTBETHI HA BOIIPOCHI.

Tema 3. Muraromnmii CBETOIUO
Teopus: 3HaKoMcTBO ¢ moHsTHEM «CBETOIMOI» M CIIOCOOAMM €ro MpOorpaMMHMPOBAHHUSL.
IIpakTuka: cOoOpka U IporpaMMHUPOBAHKUE CXEMbI « MUTaIOIIUHA CBETOIUOLY.

Tema 4. RGB-ceeTonuon
Teopusi: 3HAKOMCTBO C TIOHATHEM «AIJUTHBHAS [BETOBas MOJICIbY.
[IpakTHKa: TPOrpaMMHUPOBAHUE TPEXIBETHOT'O CBETOUOIA.

Tema 5. K"omnka-gaTuuk HaxaTus
Teopus: 3HAKOMCTBO ¢ TMOAKJIIOYEHHWEM KHOMKHM K Arduino.
[Ipaktuka: IIporpammupoBaHue KHOIOK.

Tema 6. YrpaBieHue cepBOIpuBOIOM
Teopusi: 3HAKOMCTBO C ITOHATHEM «CEPBOMPUBOIY.
[IpakTuka: YnpapieHue cepBONpruBoaAoM pu oMoy Arduino.

Tema 7. Keiic «CeTodop»
Teopusi: 3HaKOMCTBO C aITOPUTMOM pabOTHI YCTPOHCTBA «CBETO(Op», pa3o0paTh HECKOIBKO
BapUaHTOB HAIMCAHUE MTPOrPaMMBbI pean3annuu cBerodopa Ha Arduino.




[IpakTuKa: Ha OCHOBE IIOJYyYEHHBIX 3HAHUH, CaMOCTOATEIbHOE CO3JaHHE CBETOdOpa,
OTBEYAIOIIEr0 3a/IaHHBIM ITapaMeTpaM.

Moayab 3. «Y4eOHbIH po6oT-ManunyJaaTop SD1-4» : u3yueHue

YyeOHoro poborta-manumnynstopa SD1-4, mproOpeTeHrne HaBBIKOB

MIPOrpaMMHUPOBAHUS U YIIPABIEHUSI POOOTOM -MaHUITYJISITOPOM, (hopMHUpOBaHUE YMEHHUI pUCOBaHUS,
Ja3epHoil rpaBupoBKU U 3-D mevatu npu nmomouy podoTa-MaHUIYIATOPA.

3agaum:
Obyuarowue:

3HAKOMCTBO € «YueOHOM poOOTOM-MaHUIYIATOpOM SD1-4»;

dopMHpoBaHUE 3HAHUH TPOTPAMMHUPOBAHUS U YIIPaBIEHHS pOOOTOM -MaHUITYJIATOPOM.

Pazsusarowue:

Pa3zButne TBOPUECCKUX CITOCOOHOCTEH M JIOTHYECKOr O MBIIILICHHS.

Bocnumamenvhoie:
N3noxenue MBICJIA

B

OTcTanBaHue CBOCH TOYKHU 3pCHUs.

YEeTKOU

JIOTUYECKOU

IIpeamMeTHbIe o:KUTaeMble Pe3yJbTAThI:
Obyuarowutics 00adHCeH 3HAMb:

VYerpoiictBo
AJITOPUTMBI.

YyebHoro

Obyuarowuticsi 00nHCeH yMems.

CamocTosTebHO cOOpaTh U pa3o0paTh poOOTa-MaHHUITYJIISITOPA;

poboTa-MaHUIYJISITOpa

YCTaHOBUTH COOTBETCTBYIOIINE HACAIKH;
Hamucath mporpaMmy st yIipaBJiIeHUS pOOOTOM-MaHUTTYIISITOPOM.
Obyuarowutics 00axceH npuodpecmu HasviK:

PaboThl, Kak MHIUBUAYATBHO, TAK U B TPYIINAX;

ITporpaMMupoBaHus U yNpaBlieHHs] pOOOTOM -MaHUIIYJISITOPOM;
PaGotel ¢ pazaMuHbIMM Hacaakamu (pUCOBaHUS, Ja3epHOU

IMHEBMO3aXBaT, MEXaHUYECKUM 3aXBaT).

IMoCJICA0OBAaTCIbHOCTHU

SD1-4;

YuedHO — TeMaTHYECKHIi I1aH

rpaBupoBku, 3-D mneuatw,

Ne Tema KonunyectBo yacon DopMBbI KOHTPOJIsI/
Teopus IIpakTuka Bceero arrecTauuu

1 Bsenenue. 1 1 [pesenTanus, 6ecena,
PoborbIMaHuIy I TOPBI. KOHCIIEKT, OTBEThI Ha
TexHuka 6e30MacHOCTH IPH BOIIPOCHL
paboTe ¢ MAaHUITYIISITOPOM
«Yuebnsiit podot SD1-4»

2 | 3HaKOMCTBO € 1 1 becena, KOHCIIEKT, OTBETHI
MaHHITYJIITOPOM Ha BOTIPOCHI.
«YueOHsIit podor SD1-4»

3 | DnekTpoHuka 1 1 Becena, KOHCTIEKT, OTBETHI
MaHUITYJIATOpA, ABHUT'aTCIIN Ha BOIIPOCHI.




4 | DnexTpoHHKa MaHUITYISATOPA, 2 2 becena, koHCIEKT, OTBETHI
YIPaBJLIIOLMKA KOHTPOJLIEP, Ha BOIIPOCHI.
TOPOCKOII

5 | Ilepememienue pabouero 1 1 2 becena, KOHCIIEKT, OTBETHI
HHCTPYMEHTA. Ha BOITPOCHI,
3anporpaMMHUpOBaHHBIC MpakTHIecKas padora.
CXEMBI TIepeMEIICHUS

6 | Kunemaruka 1 1 2 becena, KOHCIEKT, OTBETEHI
MaHUITYJISITOpa, IpsAMasi u Ha BOITPOCHI,
obpaTHast 3aa4uu MpaKkTuieckas padora.
MepeMeILeHUs

7 Cpena BU3yalbHOTO 1 2 3 becena, KOHCIIEKT, OTBETHI
MIPOrPaMMHUPOBAHHSL. Ha BOIIPOCHI,
VYcranoska [10 MBlock, MpaKkTuieckas padora.
3HAaKOMCTBO CO Cpeoi
IIPOTrpaMMHUPOBaHUSL

8 | Komanns! 1uis yrpaBieHus 1 1 2 becena, KOHCIIEKT, OTBETEHI
pobotoM B cpene Mblock Ha Ha BOITPOCHI,
si3pIke Scratch MpakTuieckas padora.

9 | Buemmnee ymnpaBneHue 1 1 2 Becena, koHCEKT, OTBETHI
poGotom. Ha BOIPOCHI,
IIporpaMMupyemslii MyabT MpaKkTuieckas padora.
ynpasienust Bluetooth
Controller

10 | PaGoume HHCTPYMEHTHI 1 2 3 becena, KOHCIIEKT, OTBETHI
MaHHITYJISITOPA. Ha BOIIPOCHI,
[THeBMO3axBaT ¢ MPUCOCKOU MpakTuieckas padora.

11 | PaGouue HHCTPYMEHTBI 1 2 2 becena, KOHCIIEKT, OTBETHI
MaHHUITyJIATOpA. Ha BOIIPOCHI,
MexaHUYECKHi 3aXBaT MpakTHIecKas padora.

12 | PucoBanue u nazepHast 1 3 4 Becena, koHCEKT, OTBETHI
rpaBupoBKa. TexHuka Ha BOITPOCHI,
0e30macHOCTH MpH padboTe ¢ MpaKkTuieckas padora.
Jla3epHbIM 000PYyI0BaHUEM

13 | ®yaknun 3-D neuaTw. 1 3 4 Becena, KOHCIIEKT, OTBETHI
OCOGCHHOCTI/I pa60TI>I Ha BOIIPOCHI,
MaHMITYJIATOpa B PEXKUME IpakTH4yeckas padora.
3-D nevaru

Hroro: 14 16 30

Coaepxanue NporpaMmMbl MOAYJIsI

Tema 1. Bsenenme. PoGotbi-manumymsatopbl. TexHuka 0€30mMacHOCTH Mpu padore ¢
MaHUTYIATOPOM «YueOHbIH podoT SD1-4»

Teopus: Iloustne poGoTa-manumynstopa. O6mactu ux npumeHeHus. Kiaccuukarus.
W3ydenune TexHUKH 0€30MacHOCTH MPU paboTe ¢ MAHUITYJIATOPOM B PA3IUUHBIX PEKUMAX.

Tema 2. 3HaKOMCTBO C MAaHHUITYJIATOPOM «Y4eOHBIN poOoT SD1-4»



Teopus: U3yueHne KOHCTpyKIMM poOOTa-MaHUIYJIATOpa U ero pabdoueil 30Hbl. M3ydeHue
CHCTEMBbl KOOpAMHAT B KOTOpPOW paboTaeT poOOT-MaHUIyIATOp. V3yuyeHue CMEHbl HAcaJoK U
crocoba ux KperieHust K poooTy-MaHUIYIISTODY.

Tema 3. DneKkTpoHMKA MaHHUITYJIATOPA, IBUTaTENN

Teopus: u3ydeHHE KOHCTPYKIIMUA POOOTA MIArOoBOro ABUTATeNsl. M3yueHne BUIOB IIarOBBIX
nsurareneid. Mi3yuenne npuHIIMIOB paOOThI LIATOBBIX JBUTaTesei.

Tema 4. DaekTpoHUKAa MAaHUNYJISITOPA, YIPABIAIOIIMN KOHTPOJUIEP, TOPOCKOI
Teopus: 3HaKOMCTBO ¢ KoHTpoyuiepoM MegaPi. TlogkmoueHue aBuraTeneidl U TaTYUKOB K
KOHTpoJIepy. Y CTpOHCTBO U MPUHIIMI paboThl TOPOCKOIa.

Tema 5. ITepemenienne pabouero HMHCTPYMEHTA. 3alporpaMMHpPOBAHHBIE CXEMBI
HepeMelleHus

TCO[ZI/ISIZ HN3Yy4CHUC NPCAYCTAHOBJICHHBIX 3aIlIpOrpaMMHUPOBAHHBIX CXEM IICPCMCIICHHA.
H[!aKTI/IKaZ IMPAaKTHYCCKOC U3YUYCHUEC IICPCMCIICHU S pa60qer0 HHCTPYMCHTA.

Tema 6. Kunematuka MmaHumysisTopa, npsiMas M oOpaTHas 3aJadd IEpPEMELICHUS
Teopus: monsTHE NPAMOM U OOPATHOH 33124l KUHEMATHUKH.

H[!aKTI/IKaZ IMPAaKTHYCCKOC PCUHICHUC HpﬂMOﬁ n O6paTHOﬁ 3aJa4ud KMHCMAaTUKU.

Tema 7. Cpena BusyasnbHoro nporpammuponanus. Y cranoska [10 MBlock, 3HakoMcTBO €O
Cpenoil MporpaMMHUPOBAHMS

Teopus: 3HakoMcTBO ¢ ocHOBHbIMU GyHKIusamu 10 MBlock. M3ydyenue ocobeHHOCTEH
nporpammupoBanus B cpene MBlock.

[Ipaktuka: Ycranoka [10 MBlock. Co3nanue mporpaMMBbl IS JBHKCHUSI TIEPCOHAXKA.

Tema 8. Komannel nis ympasineHuss po6otom B cpene Mblock na s3bike Scratch

Teopusi: 3HAKOMCTBO ¢ OJIOYHBIMU KOMaH/IaMH JUIS yIIPaBJICHUS POOOTOM.
[TporpammupoBanue aelictBuii podora B cpene Mblock.

IpakTuka: co3laHye ¥ 3arpy3ka IporpamMMsbl JUIsl TepeMenieHus pabodero HHCTPYMEHTa B
poOOT-MaHHUIIYIISITOD.

Tema 9. Bremnee ynpasinerue podorom. [IporpamMmupyemselii mysabT yrpaBieHHs]
Bluetooth Controller.

Teopust: 3HakoMcTBO ¢ myabTOM ynpasieHus Bluetooth Controller. U3yuenue
nporpaMmupoBaHus myJibTa B cpeae Mblock. 3yuenne noakimtoueHus myiapTa K poooTy U
yIIpaBlieHHUE POOOTOM.

[IpakTHKa: yrpaBiaeHHe poOOTOM IPU MOMOIIY IyJIbTa U 3arpyKEHHON MPOrpaMMBl.

Tema 10. PaGoune HHCTpyMEHTHI MaHUMYyJsTOpa. [IHEBMO3axBaT C MPUCOCKOM
Teopus: u3ydyeHune ycrporncTBa 3axpara.
[IpakTrka: MpaKTUYECKOE MPUMEHEHNE ITHEBMO3axBaTa C IPHUCOCKOM.

Tema 11. PaGoune MHCTPYMEHTHI MAHUITYJIATOPA. MeXaHUYeCKUui
3axBaT Teopus: HM3ydeHHE yCTpPOWCTBA 3axBara. [IpakTuka:
MPaKTUYECKOE MPUMEHEHHNE

Tema 12. PucoBanue u nasepHas rpaBuUpoBKa. TexHHMKa Oe30macHOCTH IpH paboTe C
JIa3€pPHBIM 000y 10BAHUEM.



Teopus: 3a1aua nepemMenieHus HHCTPYMEHTA B OJJHOM FOPU30HTAJIbHOM IIOCKOCTH.
N3yuenne HacalKu JJ1s1 pUCOBAHUS U JIa3€pHOM rpaBUPOBKU. II0BTOpEHME U 3aKpeIIeHN e TEXHUKHU
0e30I1acHOCTH.

[IpakTHKka: mpakTH4ecKas padoTa ¢ HaCaJAKOM JJIsi PUCOBAHUS U JIa3€PHOM HACAIKOM.

Tema 13. O®yuxnuu 3-D nmewatn. OcobeHHOCTH pabOTHI MaHUIMYyJsTOpa B pekume 3-D
nevyaTu

Teopus: 3amauya nepeMenieHUss THCTPYMEHTa B BYX IUIOCKOCTIX. V3yueHue Hacaaku 1iis
3D nevartu. [ToBTOpEeHUE U 3aKperIeHue TEXHUKHA O€30MacHOCTH.

[IpakTuka: npakTHyeckas padota ¢ Hacaakou g 3-D meyaTu.

Moayvab 4. «Co3ananue podoTa»

Hean: MonenupoBanue pobora Ha 0aze MHKpoOKOHTposuiepa Arduino u  ero
POrpaMMHUPOBAHHUE HA BBITIOJHEHNUE HECKOJIBKUX HECIOKHBIX JICHCTBHIA.

3anauu.

Obyuarowue:

3akperieHHe IpPOWJIEHHOro Marepuana; PopMupoBaHue

MPAKTUYECKOTO OITBITA.

Pazeusarowue:.

Pa3BuTHe ymMeHMIT TOBOAUTH PEICHHE 3a7a4 10 padOTaroIIeH Moenn podoTa;
CaMocTosiTeNIbHOE KOHCTPYHPOBAHHUE POOOTA;

CamocrosTenbHOE TporpaMmMupoBanue pooora; Pazsutue

TBOPUYECKOT0 MMOTEHIHANIA.

BocnumamensHhuie:

dopmupoBaHUE YCHUIYUBOCTH, HAOIIOAATENBPHOCTH, aKKypaTHocTH; DopMupoBaHue
CIVIOYEHHOCTH B KOJUIEKTHBE.

IIpeaMeTHBIE 0KNIaeMble Pe3ybTaThI:
Obyuarowutics 00axceH 3HaAMb.

KommnexTyromme aiist co3gaHust pooora;

Cxembl IOCTpOEHHS Mojiesel podoTa;

CxkpuntoBbiii pegaktop OpenSCAD;

OcHoBbl s3bika nporpammupoBanus Adruino IDE. O6yuarowuiics
00.J1JICEH yMemb.

Cosnatb neranu podora B nporpamme OpenSCAD;
[Teuats getanu podota Ha 3D npunTepe; CobpaTth
MOJIeNb POo0O0Ta MO MPENTIOKEHHOM CXeMe;
3anporpaMMHUpOBaTh POOOTA.

Obyuarowutics 0oaxicen NpuoOpecmu HABbIK:
CamocTosTeIbHOM padOTHI M paOOTHI B Iapax U I'PyIIax.

Y4yeOHO — TEeMATHYECKUH MJIaH

Ne Tema KonnyectBo yacos ®opMBbI KOHTPOJISI/
Teopust | IlpakTuka Bcero arrecrauun
1 Texunka 6€301acCHOCTH. 2 2 [Ipe3enranus, 6ecena,
[Tnardpopma Arduino OTBETHI Ha BOIIPOCHI




2 MopempoBanue Jieraneii B 4 6 10 Becena, orBeTH Ha

OpenSCAD BOIIPOCHI,
MpaKkTuieckas padbora

3 Coopka pobora 2 2 Becena, orBeTHI Ha
BOIIPOCHI,

MpakTuieckas padbora

4 [IporpammupoBanue podora 1 5 6 Becena, orBeTHI Ha
BOIIPOCHI,

MpaKkTuieckas padbora

Hroro: 7 13 20

Coaep:xanue nporpaMmbl MOAYJISt

Tema 1. «Texuuka 0e3onacHoctu. I[laardopma Arduino»
Teopus: Texauka 6e3omacHocTi. O030p KOMIUISKTYIOIIUX JUIA co3/laHus pooora. [TnaTe
Arduino.

Tema 2. «Moaeaunposanue aeraneit B OpenSCAD»

Teopus: Beenenue B cpeny OpenSCAD. KomnbsroTepHoe MoieIMpoBaHKe ieTaliell poooTa
(koneca, Mozesib pamsl, kperexu). [losTopenue Th npu padore ¢ Hacaakoit ais 3D nmeyaru.
[ToBTOpEHME paHee MOyYeHHBIX 3HaHMK 0 3D neyatu Ha yueOHOM poOOTE-MaHHUITYJISITOPE.
Marepuan nis 3D neuatu.

[IpakTuka: rpymnmnoBas paboTa MO KOMIIBIOTEPHOMY MOJEIMPOBAHHIO JeTaliell poborta.
[TeuaTs neraneii, ucronb3ys ¢pyHkuu 3D neyatn Ha yueOHOM poOOTE-MaHUITYIISATOPE.

Tema 3. «Coopka pobora»
[IpakTuka: coopka poboTa U3 aeranel, HareyaTaHHBIX HA Y4eOHOM poOoTe-MaHUIYJISITOPE U
KOMIIICKTYIOIHU X.

Tema 4. «[IporpaMmMupoBaHnue poooray
Teopusi: [ToBTOpeHrEe paHee N3yU4EHHOTO MaTepuaa Io sA3bIKy mporpaMMupoBanusi Arduino

IDE.
H[!aKTI/IKaZ CaMOCTOATCJIIbHOC IIPOrpaMMHUPOBAHHEC CO6paHHOFO po60Ta Ha BBIIIOJIHCHUC
HECKOJIbKHX HECI0XKHBIX TeUCTBUI.



Oobecneyenne NporpaMmbl

Memoouueckoe oboecneuenue
OcnogHvle npUHYUNsl, NOJIOHCEHHBIE 8 OCHOBY NPOCPAMMBL:

MPUHIIUI JOCTYITHOCTH, YUUTHIBAIOIINN HHAUBUAYAIbHBIE 0COOEHHOCTH KaK0T0;
pebeHka, co3iaHue OIaronpusTHBIX YCIOBHM JJIS1 MX Pa3BUTHS;
MPUHLINI AEMOKPATUYHOCTH, MPEANOoaralolinii COTpyJHIUYECTBO Meaarora U o0y4yarouierocs; ¢
MIPUHIUII CUCTEMHOCTH U ITOCJIEI0BATEIbHOCTH — 3HAHHWE B IIPOrpaMMe Jar0TCs B ONPEIEICHHON
cHCTeMe, HaKaIuIMBasl 3aac 3HaHUMH, 1€TH MOT'YT MIPUMEHSTh X Ha MpakTUKe. Memoosl pabomui:
cnosecHvlie Memoowl: pacckas, 0ecena, COOOIIEHUSI — 3TH METOIBI CIOCOOCTBYIOT OOOTaIEHHIO
TEOPETUUECKUX 3HAHUH eTel, BIAI0TCS HCTOYHUKOM HOBOH MH(OpMAINH;
Ha2na0Hble  MemoOvl: TPE3CHTALMM, JEeMOHCTpAllMM pPUCYHKOB, IUIAKaTOB, KOJUIEKLIMH,
WUTIOCTPAaLUN, cXeM, HHCTpyKUMi. HarnsaHele MeToab! JaloT BO3MOXKHOCTH 0OJiee AETaIbHOrO
o0cienoBaHusi 0ObEKTOB, JOMOJHAIOT CIOBECHBIE METO/IbI, CIIOCOOCTBYIOT Pa3BUTHIO MBIIUICHUS
nereil. «Yewm Oosbllie OpraHOB HALIMX YYBCTB MPUHUMAIOT Yy4acTHE B BOCHPHUATUU KaKOT0-HUOYIb
BIEUYATICHUS] WJIM TPYNIbl BIEYATIEHWI, TEM NpPOYHEE JOXKATCA STH BIIEYATIICHUS B HAIly
MEXaHUYECKYI0, HEPBHYIO NaMAThb, BEPHEE COXPAHSAIOTCSA €0 U JIerde, MOTOM BCIOMHUHAIOTCS
(KA. Yumnckwii);
npakmuyeckue Memoovl. W3ydeHHe cxeM, cOopka Mojenu poboTa, KOHCTPYHPOBAHHE,
IporpaMMupoBaHue. JlaHHbIE METOAbl IO3BOJSAIOT BOIUIOTUTH TEOPETHUYECKHE 3HAHUSA Ha
MPaKTUKE, CIOCOOCTBYIOT PA3BUTHIO HABBIKOB M YMEHHH JieTel. borbioe 3HaUeHHE MpUoOpeTaeT
BBITIOJIHEHUE paBuiI KYJbTYPBI TpyAa, OEpeKHOrO0  OTHOLIEHHS] K
WHCTPYMEHTaM, IIPUCIOCOOICHUSAM U MaTepHalaM.

CoueraHue CIOBECHOI'O M HAIJISIIHOTO METOZI0B  y4eOHO-BOCIIUTATEIbHOMN JESITEIbHOCTH,
BOILIOIIEHHBIX B (hopMe pacckasa, Oecesibl, TBOPUECKOTo 3aJaHHusl, MO3BOJISAIOT ICUXOJIOTHYECKH
aJanTUpOBaTh peOEHKA K BOCIPHUATHIO MaTepuaia, HalpaBUTh €ro MOTEHIINA U3y4e€HUE HOBBIX
TEM, PACIIMPEHUIO KPYyro3opa.

3ansmue COCTOUT U3 CICAYIOIIUX CMPYKNYPHLIX KOMNOHEHN 08!

Nooak~kwnE

OpraHu3alioOHHbBII MOMEHT, XapaKTepU3YIOIIUKCS MOATOTOBKOM yyaluxcs K 3aHATHIO;
[ToBTOpEeHHE MaTepraa, U3y4eHHOTO Ha MPEAbIAYIIEM 3aHITHH;

ITocraHoBKa 11€/1M 3aHATUA NIEpE]] yHaIlUMUCS;

W3noxxeHne HOBOro Marepuana;

[IpakTueckas pabora;

O06o00menne MaTepuaa, U3y4eHHOr0 B XO/1€ 3aHATHS;

ITonsenenue nuroros; 8. Yoopka pabodero mecra.

Mamepuaﬂbﬂo-mexnuuecme OCHauwleHue npocpammbol
I[J'IH IMPOBCACHUSA TCOPECTUUCCKUX 3aHATUI HeO6XOI[I/IMLIZ

*  y4cOHBIH KaOHMHET;
*  KOMIIBIOTED;
*  MPOEKTOP.

JI1st mpaKTUYeCKUX 3aHATHH HE0OXOIUMBI:

*  Kommnsrorep;

* OrtkpeiThle W OecrulaTHblE HPOrpaMMbl M TPUIOXKEHHUS: cpela MpOorpaMMHPOBAHUS
SCRATCH, ITO Mblock, cpena nporpammupoBanust Arduino, mmatdopma Tinkercad,
OpenScad, ITO mDraw, Ultimaker Cura, Pronterface;

*  «YuebHbIH poOoT-MaHUIYIATOP SD1-4»;

» Jlna cozmanust pobora: muata Arduino, miaTa yrnpasieHus Motopamu, 2 motopa N20, ruata
pacmMpeHns BBOJA-BBIBOAA, JATYMKH ILIBETa MOBEPXHOCTH, YIbTPa3BYKOBOH JalbHOMETD,
WH(paKpacHbI TaJdbHOMETP, NATYWK KacaHWs, WCTOYHUK IHTAHHS, JOMOJHUTEIHHOE



obopynoBaHue (BUHTBI, INANHOBI, TalKh, MPOBOAA, KAHLEIIPCKUE PE3UHKHU, CTajbHbIE
mapuku, kabembp Mukpo-USB, kabenb W mepexirodarenb NUTaHUS, maTtepuan it 3D
reyatu).

CnucoK HCI0JIb3yeMOii JINTepaTyphbl:

1. «Konctpyupyem poGoroB Ha Arduino. IlepBeie miarm», J[k.belikram; mep. ¢ aHIIL
O.A.TpedunoBoii. — 3-e uzn., anexktpoH. — M. : Jlaboparopust 3Hanmii, 2020. — 323 c.

2. Tonono6os B.H., Arduino s 1r0003HATEIBHBIX WM MTaPOBO3UK M3 PoManikoBo;

3. «M3ysaem Arduino: MHCTpYMEHTBHI M METOABl TEXHHYECKOro BojmedCcTBa (2-€ M31.)»,
Ixepemu biym, 2020 r.,13a.: BXB-IletepOypr., Ctp.: 544;

4. Meronnueckoe mocobue «Peanmzarus 00pa3oBaTENbHBIN MTPOTrPaMM 10 MPEIMETY
«Madpopmatuka» ¢ wucrnonp3oBaHueM obopynoBanusi neHtpa «Touka pocray; C.I.
I'puropses, U.E. BoctpoknyTos u ap. noxg pen.C.I" I'puropsesa, Mocksa, 2021 r.;

5. «IlIpakTtrueckas >arukinoneans Arduinoy», [letun B.A., bunsakosckuii A.A., U3 : IMK
IIpecc, 2017 r., cTp. : 152.

6. «IIporpammupyem Arduino. [Ipodeccronanbhas pabota co ckeryamny», CaiiMmoH MOHK,

Uzp : C.-I1., 2017 r., ctp: 252;

7. «lIpoexTsl ¢ ucronb3oBaHUEM KOHTposuiepa Arduino. 3-e uzn.», Iletun B. A., U3xa.: CII0.:
BXB-IlerepOypr, 2019 r., cTp.: 496;

8. Texuonorus. 3D MonenupoBaHue U MpoToTUNIMpoBaHue. 7 kinace : yueoHnuk / JI.I'.Komocos;

9. Texuonorus. Po6ororexnuka Ha matdopme Arduino. 9 kinacc : yueonuk / J[.I'.Komocos. —
2-e¢ uznanue, crep. — Mocksa : [IpocBemienue, 2022. — 176 c. : ui;

10. Yuebno-Meroguueckoe mocodue st yuutens «YeTeipexoceBoil poOOT-MaHUMYISTOpP C
MOJyJIbHBIMH CMEHHBIMH HacagkaMu «Y4eOHbIi poOoT cepun SD1-4»;

HNHuTepHET pecypebl:

1. https://www.tinkercad.com/;

2. https://Ibz.ru/metodist/authors/technologia/1/pr-3d.pdf;

3. http://helpexe.ru/tehnologija-objasnila/diy/rukovodstvo-dlja-nachinajushhih-
poopenscad?ysclid=15m86sjhyg4988058;

4. https://lyandex.ru/video/preview/?text=%D0%BE%D0%B1%D0%B7%D0%BE%D1%80%?2
0%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%BE%D0%B3%D0%BE%20%D1%80
%

D0%BE%D0%B1%D0%BE%D1%82%D0%B0-
%D0%BC%D0%B0%D0%BD%D0%B8%D0%BF%D1%83%D0%BB%D 1%8F%D1%82%D0
%

BE%D1%80%D0%B0%20SD1-4&path=yandex search&parent-
reqid=1657877922132736473482451430964299-vlal1-4651-vla-17-balancer-8080-BAL -
6115&from type=vast&filmld=8494042384573992790%

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



https://www.tinkercad.com/
https://www.tinkercad.com/
https://lbz.ru/metodist/authors/technologia/1/pr-3d.pdf
https://lbz.ru/metodist/authors/technologia/1/pr-3d.pdf
http://helpexe.ru/tehnologija-objasnila/diy/rukovodstvo-dlja-nachinajushhih-po-openscad?ysclid=l5m86sjhyq4988058
http://helpexe.ru/tehnologija-objasnila/diy/rukovodstvo-dlja-nachinajushhih-po-openscad?ysclid=l5m86sjhyq4988058
http://helpexe.ru/tehnologija-objasnila/diy/rukovodstvo-dlja-nachinajushhih-po-openscad?ysclid=l5m86sjhyq4988058
http://helpexe.ru/tehnologija-objasnila/diy/rukovodstvo-dlja-nachinajushhih-po-openscad?ysclid=l5m86sjhyq4988058
https://yandex.ru/video/preview/?text=%D0%BE%D0%B1%D0%B7%D0%BE%D1%80%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%BE%D0%B3%D0%BE%20%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%B0-%D0%BC%D0%B0%D0%BD%D0%B8%D0%BF%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80%D0%B0%20SD1-4&path=yandex_search&parent-reqid=1657877922132736-473482451430964299-vla1-4651-vla-l7-balancer-8080-BAL-6115&from_type=vast&filmId=8494042384573992790$
https://yandex.ru/video/preview/?text=%D0%BE%D0%B1%D0%B7%D0%BE%D1%80%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%BE%D0%B3%D0%BE%20%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%B0-%D0%BC%D0%B0%D0%BD%D0%B8%D0%BF%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80%D0%B0%20SD1-4&path=yandex_search&parent-reqid=1657877922132736-473482451430964299-vla1-4651-vla-l7-balancer-8080-BAL-6115&from_type=vast&filmId=8494042384573992790$
https://yandex.ru/video/preview/?text=%D0%BE%D0%B1%D0%B7%D0%BE%D1%80%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%BE%D0%B3%D0%BE%20%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%B0-%D0%BC%D0%B0%D0%BD%D0%B8%D0%BF%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80%D0%B0%20SD1-4&path=yandex_search&parent-reqid=1657877922132736-473482451430964299-vla1-4651-vla-l7-balancer-8080-BAL-6115&from_type=vast&filmId=8494042384573992790$
https://yandex.ru/video/preview/?text=%D0%BE%D0%B1%D0%B7%D0%BE%D1%80%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%BE%D0%B3%D0%BE%20%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%B0-%D0%BC%D0%B0%D0%BD%D0%B8%D0%BF%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80%D0%B0%20SD1-4&path=yandex_search&parent-reqid=1657877922132736-473482451430964299-vla1-4651-vla-l7-balancer-8080-BAL-6115&from_type=vast&filmId=8494042384573992790$
https://yandex.ru/video/preview/?text=%D0%BE%D0%B1%D0%B7%D0%BE%D1%80%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%BE%D0%B3%D0%BE%20%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%B0-%D0%BC%D0%B0%D0%BD%D0%B8%D0%BF%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80%D0%B0%20SD1-4&path=yandex_search&parent-reqid=1657877922132736-473482451430964299-vla1-4651-vla-l7-balancer-8080-BAL-6115&from_type=vast&filmId=8494042384573992790$
https://yandex.ru/video/preview/?text=%D0%BE%D0%B1%D0%B7%D0%BE%D1%80%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%BE%D0%B3%D0%BE%20%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%B0-%D0%BC%D0%B0%D0%BD%D0%B8%D0%BF%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80%D0%B0%20SD1-4&path=yandex_search&parent-reqid=1657877922132736-473482451430964299-vla1-4651-vla-l7-balancer-8080-BAL-6115&from_type=vast&filmId=8494042384573992790$
https://yandex.ru/video/preview/?text=%D0%BE%D0%B1%D0%B7%D0%BE%D1%80%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%BE%D0%B3%D0%BE%20%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%B0-%D0%BC%D0%B0%D0%BD%D0%B8%D0%BF%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80%D0%B0%20SD1-4&path=yandex_search&parent-reqid=1657877922132736-473482451430964299-vla1-4651-vla-l7-balancer-8080-BAL-6115&from_type=vast&filmId=8494042384573992790$
https://yandex.ru/video/preview/?text=%D0%BE%D0%B1%D0%B7%D0%BE%D1%80%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%BE%D0%B3%D0%BE%20%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%B0-%D0%BC%D0%B0%D0%BD%D0%B8%D0%BF%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80%D0%B0%20SD1-4&path=yandex_search&parent-reqid=1657877922132736-473482451430964299-vla1-4651-vla-l7-balancer-8080-BAL-6115&from_type=vast&filmId=8494042384573992790$
https://yandex.ru/video/preview/?text=%D0%BE%D0%B1%D0%B7%D0%BE%D1%80%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%BE%D0%B3%D0%BE%20%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%B0-%D0%BC%D0%B0%D0%BD%D0%B8%D0%BF%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80%D0%B0%20SD1-4&path=yandex_search&parent-reqid=1657877922132736-473482451430964299-vla1-4651-vla-l7-balancer-8080-BAL-6115&from_type=vast&filmId=8494042384573992790$
https://yandex.ru/video/preview/?text=%D0%BE%D0%B1%D0%B7%D0%BE%D1%80%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%BE%D0%B3%D0%BE%20%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%B0-%D0%BC%D0%B0%D0%BD%D0%B8%D0%BF%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80%D0%B0%20SD1-4&path=yandex_search&parent-reqid=1657877922132736-473482451430964299-vla1-4651-vla-l7-balancer-8080-BAL-6115&from_type=vast&filmId=8494042384573992790$
https://yandex.ru/video/preview/?text=%D0%BE%D0%B1%D0%B7%D0%BE%D1%80%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%BE%D0%B3%D0%BE%20%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%B0-%D0%BC%D0%B0%D0%BD%D0%B8%D0%BF%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80%D0%B0%20SD1-4&path=yandex_search&parent-reqid=1657877922132736-473482451430964299-vla1-4651-vla-l7-balancer-8080-BAL-6115&from_type=vast&filmId=8494042384573992790$
https://all-arduino.ru/programmirovanie-arduino/
https://all-arduino.ru/programmirovanie-arduino/

		2023-06-29T09:43:46+0400
	00bc9ace206a88b774
	Михайловская Надежда Николаевна




