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HOACHUTEJIBHASA 3AITUCKA

[Tporpamma «IIporpammupoBanue poO0ToB» pazpaboTaHa B COOTBETCTBHH
¢ TpeOOBaHUAMH HOPMATUBHBIX IOKYMEHTOB:

®enepanbroro 3akoHa PO ot 29.12.2012 1. Ne 273-03 «O06 oOpa3oBaHuH B
Poccuiickon denepanunm.

KoHuenuuu  pa3BUTHS  JONOJHUTEILHOTO  OOpa3oBaHUs  JIETEH,
yTBepxkAeHHON pacnopsikeHueMm [lpaButensctBa PO ot 4 centsiops 2014 r. Ne
1726-p.

[Tpuxaza Munnpocsemenus PO ot 09.11.2018 r. N 196 «O06 yTBepxaeHIH

[Topsinka opraHU3aIuy U OCYIIECTBICHHUS 00pa30BaTEIIbHON IEITEILHOCTH
10 JIONOJIHUTEIBHBIM 00111e00pa30BaTEIbHBIM IPOrPaMMaM).

ITocTraHoBieHUs [ TTaBHOTO roCyIapCTBEHHOIO CaHUTApHOro Bpada Pd ot
28.09.2020 1. Ne 28 CII 2.4.3648-20 «CaHUTapHO-AIIUIEMUOIOTHUYECKUE
TpeOOBaHUSI K OpraHU3aIMsIM BOCIUTAHUSA U 00y4YEHUsI, OTAbIXa U O370POBJICHUS
JIETEN U MOJIOACHKI.

Metoauyeckux peKoMeHAAIMi IO MPOSKTUPOBAHUIO JIOMOTHUTEIBHBIX
obmepa3BuBaroux nmporpamm (mucbkMo Munoopuayku PO ot 18.11.2015 r. N 09-
3242).

Metoauyeckux peKoOMEeHJAIMi 10 CO3JaHuI0 M (YHKIIMOHUPOBAHUIO
neHTpoB  1mdpoBoro  obpazoBanus  «IT-ky0»  (yTB.  pacmopspKeHHEM
MunucrepctBa npocsemienust Poccuiickoit ®@eaepaunn ot 12.01.2021 Ne P-5).
[Tacmopt HarmoHanbHOTO TIpoekTa «OOpazoBanue» (yTB. mpe3uauymom CoBerta
ripu [Ipesunenre PO o crparernueckoMy pa3BUTHIO M HAIMOHAJIBHBIM IPOEKTAM,
npotokoia ot 24.12.2018 Ne 16).

I'ocynapctBennor mnporpammsl  Poccuiickot @enepauun  «Pa3Butune
obOpazoBanus» (yTB. mocraHoBieHueM [IpaButenbcTBa PO oT 26.12.2017 Ne 1642
(pen. ot 15.03.2021) «OO6 yTBEepkKIACHUU TOCYIAPCTBEHHON MPOTrpaMMBbl
Poccuiickoit @enepannu “Pazsutue oOpazoBanus’»).

Crpareruun passutusa Boctiutanus B Poccuiickoin deaepanuu Ha nepuo a0

2025 rona (ytB. pacniopsikeHueM [IpasutensctBa PO ot 29.05.2015 Ne 996-p «O6



yrBepxkaeHnn Ctpareruu pa3Buths BocnuTaHus B Poccuiickoii @enepanyu Ha
nepuon a0 2025 roxa»).
1. OCHOBHBIE XAPAKTEPUCTHUKU ITPOI'PAMMBI

1.1. HampaBJjIeHHOCTH POrpPaMMBbI
JlononHuTenbHAsE 001e00pa3zoBaTeNbHas oOIIepa3BUBAlOLIas Mporpamma

«IIporpamMmmupoBanre poOOTOB» UMEET TEXHUYECKYIO HAITPABICHHOCTb.

1.2. Anpecat nporpamMmmbl

[Iporpamma agpecoBana odyuarommumcs ot 12 1o 17 mer.

[TIporpamma mpegHa3HavyeHa JJisl OJIAPEHHBIX IIKOJLHUKOB 5-10 Kitaccos,
MPOSIBIIAIONIMX  TOBBIINIEHHBIH HMHTEpeC K HWH(POpMaTHKe, aJrOPUTMHUKE,
MIPOrPaMMHUPOBAHUIO U AHATIU3Y JTAHHBIX.

Bo3spactHas kaTeropusi o0y4aronxcsi — pa3HoBO3pacTHasl.

Heobxoaumbl 6a30Bble 3HAHUS MO CIEAYIOIIMM IIKOJIBHBIM IMpEAMETaM:
uH(popMaTHKa, MaTEMaTHKA.

Hanuuue ompeneneHHol (pu3nueckod M MPaKTUYECKOW TMOATOTOBKH IS

U3y4YeHUs1 yueOHOM MporpaMMbl He TpeOyeTcs.

1.3. AKTya/1bHOCTb POTrPaAMMBI

[IporpamMMa 3HAaKOMUT OOYYarOIIMXCS C OCHOBAaMU POOOTOTEXHHUKHU, C
METOJMYECKUMH OCHOBAaMHU M IPAKTHUKOM aHanu3a HMH(OpMaluM B HHTEPHET-
IPOCTPAHCTBE M JEMOHCTPUPYET COLMAIBHYIO 3HAUYUMOCTbh AHAJIUTHUYECKOU
pabotsl. [IporpamMma paccunTaHa Ha MIKOJBHUKOB, KOTOPhIE YBEPEHHO BIIAICIOT

OCHOBaMH C IICPCOHATBbHBIM KOMIIBIOTCPOM U CCTBIO I/IHTCpHCT.

1.4. HoBu3Ha nmporpaMmmasl
HoBu3Ha mnporpamMmbl COCTOMT B TOM, YTO OHA YYHUTHIBA€T HOBBIE

TEXHOJOTHYECKHE YKIaAbl, KOTOphIE TPEOYIOT HOBBIM CIOCOO MBIIUICHUS U



TECHOTO  B3aWMOJICHCTBHUS ~ TMPU  TOCTOSTHHOM  TOBBLIIICHWUH  YPOBHS
MEXIUCITUTUTHHAPHOCTH TIPOEKTOB.

Brenenue B JomoJiHUTENIBHOE 0Opa3oBaHHe O0OIIC00pa30BaTEIBLHON W
oO1epa3BuBaroIei MIPOTPaMMBI «IIporpammupoBanue poOOTOBY c
WCITOJIb30BAaHUEM TaKMX METOJOB, KaKk KOMaHJIHas padoTa, MOMCK MPoOJeM U UX
MpakTUYECKOE pelleHue, aHaau3 MW 0000IIeHHe OmbiTa, MOATOTOBKA
UCCJIEOBATENLCKUX W HWH)XXCHEPHO-TEXHUYECKHX TMPOCKTOB M WX 3alluTa,
AJIEMEHTBI COPEBHOBAHMM, HEN30€)KHO N3MCHUT KapTUHY BOCIIPUATHS YIAITUMHUCS
TEXHUYECKUX AUCIUIUIMH, TIEPEBOJS UX W3 pa3psga YMO3PUTEIBHBIX B Pa3psi

IMPpUKJIIAIHbIX.

1.5 O0bem u cpoK 0CBOCHHS POrPAMMBI

YpoBeHb 0CBOEHHSI MPOTPaMMbl — 0a30BHI.
O6BeM nporpammbl — 136 gacos.

Cpok peanuzanuu nporpaMmmel — 1 rog.

YpoBeHb 0CBOEHUS MPOTrPAMMBbI — YT1yOJICHHBIMN.
O6BeM nporpammsel — 136 yacos.

Cpok peanuzanuu nporpamMmmsl — 1 rog.

1.6 Leau u 3aqa4n NporpaMmbl

[TpuBneuenne oOy4arOmMXCs K MCCIENOBATENbCKON M M300peTaTeabCKOM
NESITEeIbHOCTH B HAYYHO-TEXHHMUYECKOM HAIpaBIIEHUH, pa3BUTHE MHTEpeca
ydalmxcs K MPOrpaMMHUPOBAHUIO U POOOTOTEXHHUKE, MOMOIIL B peaau3aluu
TBOPYECKHUX UAeH, o0yyaromuxcs B 00JacTu MpOrpaMMHUPOBAHUS, AIIEKTPOHUKU

HJIN KOHCTPYHUPOBAHUA B BUAC ITPOCKTOB Pa3HOI0 YPOBHA CIIOKHOCTH.

3agaun mporpaMmal



OO6pazoBaTenbHbIC:

—  JlaThb TMpPEACTaBICHHE O 3HAUYEHUU pPOOOTOTEXHUKH B Pa3BUTUU
00111eCTBa U B U3MEHEHUU XapaKTepa TPpy/a YeI0OBEKa,

—  TI0O3HaKOMUTh ¢ ©a30BOM YacCThl0O MaTeMaTHYECKOro ammnapara,
OPUMEHSEMOI0 B NPOTPAMMUPOBAHUU  COBPEMEHHBIX  DJIEKTPOHHBIX
BBIYHMCIIUTENBHBIX MAIIUH U MUKPOIIPOLIECCOPHON TEXHUKU;

—  HAYYUTh CIOcOOaM MpOrpaMMHUPOBAHUS Ha SI3bIKAX, IPUMEHSIEMBIX B
COBPEMEHHBIX MHUKPOKOHTPOJUIEpaxX, M padoTe B HHTErPUPOBAHHBIX Cpeaax
pa3paboTKH;

— oOyYWTh  HaBBIKAM  KOHCTPYUPOBAHHUS  CJOXKHBIX  CHCTEM,
YIPABISIEMBIX MUKPOKOHTPOJUIEpAMUA 1 MUHUKOMITHIOTEPAMU;

—  00y4HTb HaBbIKAM IPOEKTUPOBAHHUS POOOTOTEXHUYECKUX
KOHCTPYKIUH, CO3/IaHUs IPOTPaMM U UX OTIAJKUA HAa TEXHUYECKUX MPOEKTAX;

—  Hay4HUTb OCYIIECTBIISITh MAaKETHOE MOJCIMPOBAHUE PA3HOTO ypPOBHS
CJIOKHOCTH.

BocnurarenbHbie:

—  pa3BUTh MOTHBAIIMIO YyYaIUXCS K HM300pETaTENhCTBY, CO3JaHUIO
COOCTBEHHBIX MPOTPAMMHBIX MPOAYKTOB M 3JICKTPOHHBIX YCTPOMUCTB;

— TPUBUTH CTPEMJICHHE K TIONYyYEHHUIO UIACATHHOTO KOHEYHOTO
pe3ynbTara B MPOEKTHOMN JAESTENbHOCTH;

—  TPHUBUTH UHOOPMAITMOHHYIO KYJbTYPY: OTBETCTBEHHOE OTHOIIIEHUE K
uH(pOpMaIuU ¢ YYETOM MPABOBBIX U ATUYECKUX ACMEKTOB €€ pacIpOCTPaHCHHS,
n30MpaTEIHHOTO OTHONICHHS K TIOJIy9eHHOU MH(OpMAIny;

—  TIOBBICHTH MOTPEOHOCTH K MOCTOSHHOMY CaMOPa3BHUTHIO;

—  BOCHUTHIBaTh COIMAIbHO-3HAYMMBIE KAaueCTBa JTUYHOCTU YEJIOBEKa:
OTBETCTBEHHOCTh, KOMMYHHKaOEIbHOCTh, TOOPOCOBECTHOCTh, B3aMMOIIOMOIIIb,
JI00pOKETATETLHOCTD.

PazBuBaromue:
— CIIOCOOCTBOBAaTh PAa3BUTHIO TBOPYECKUX CIOCOOHOCTEH ydamuxcs,

HHINBUAYAJIbHOCTU U CaMOPCaAIN3allnu,



— pAacIMpsTh TEXHOJOTMYECKUE HABBIKM IIPU ITOATOTOBKE Pa3IMYHBIX
UH(GOPMAILMOHHBIX MaTEPHAJIOB;

— pa3BHBaTh [103HABATEJIbHBIE CIIOCOOHOCTU peOEHKA: aMsATh, BHUMAHUE,
IIPOCTPAHCTBEHHOE MBILUICHUE, aKKYPAaTHOCTh M M300pETATENLHOCTD NMPU padoTe
C TEXHUYECKUMHU YCTPOMCTBAMH, CO3JaHHU DJIEKTPOHHBIX YCTPOWCTB U
BBITNIOJTHEHUH YUYE€OHBIX POEKTOB;

— pa3BHUBaThb HAaBBIKM HHXXEHEPHOIO MBIIUICHUS, YMEHUsi paboTaTh He
TOJIBKO I10 IPEITI0AKEHHBIM HHCTPYKIMSIM, HO U HAXOJUTh CBOM COOCTBEHHBIE ITyTH
peleHns MOCTABICHHBIX 3a/a4;

— pa3BHUBaTh HAaBBIKU IPOEKTHOM JIEATEIHHOCTH, KOMAaHIHOU padOTHI;

— (opMHUpOBATH U Pa3BUBATH HABBIKK MyOJUYHOTO BHICTYIUICHHUS;

— Ppa3BUBATb CITOCOOHOCTH K CaMOAaHAJIN3y U CAMOITIO3HAHUIO.

1.7. Ilnanupyembie pe3yabTaThl 0CBOCHHUSI IPOrPaMMbI

1. OCHOBHBIM pe3yJlbTaTOM OOYYEHHMs SIBIISETCS JTOCTH)KEHUE BBICOKOM
MH(OPMAITMOHHO-KOMMYHHUKAIMOHHOW KOMIIETEHTHOCTH Y4Yallerocss B 00JacTu
IPOrpaMMUPOBAHUS POOOTOB.

B mnpouecce 3ansTuii obOecrneunBaeTCs IleJeHaNpaBieHHas padoTa Ha
JOCTH)KEHHE JIMYHOCTHBIX, METANpeIMETHbIX M MPEIMETHBIX pPEe3yIbTaTOB
oOyuenusi, 06o3HaueHHbIX OI'OC.

[IpeameTHbIe: 3HaHWE HA3HAYEHUA U PYHKIIMHU UCIIOJIb3YyEMbIX TEXHUYECKUX
MOJAYJEH, 3HAHHE OCHOBHBIX CBOWCTB QIrOpUTMa, THUIBl AJITOPUTMHYECKUX
KOHCTPYKUMH: CI€JOBaHUE, BETBJIEHUE, UMWKJI;, IOHATHE BCIOMOIAaTEJIbHOIO
QIropuT™Ma,  3HAHWE  OCHOBHBIX  (YHKUMH UM MOPUHLMUIOB  pabOThI
MUKPOKOHTPOJUIEPA, 3HAHNE aKTUBHBIX JIEKTPOHHBIX KOMIIOHEHTOB M CIIOCOOBI UX
MOAKIIOYEHUS, BIaICHHE OCHOBAMHU MEXaTPOHUKH,

st monyns «IIporpammupoBanue poootoB Ha MINDSTORMS® Homey:
3HaHHE 0COOEHHOCTeH pPadoThl co cpemoit pazpadborkn MINDSTORMS® Home
s mporpamMmmupoBanus koHTtposuiepoB LEGO EV3, BnaneHue 06a3oBbIMU U

CJIO)HBIMH KOHCTPYKIUSMH, CIIOCOOAMU OpraHU3AIMK Tporenyp U GyHKIHUA B



cpeae nporpammupoBanus MINDSTORMS® Home, ymeHue nucath KOA
nporpammsl B cpene MINDSTORMS® Home.

Hns monyns «IIporpammupoBanne po6otoB Ha MicroPythony: 3nanHue
0COOEHHOCTEH PaboThl C MHTErPUPOBAHHOM cpemoi paspabotrku Visual Studio
Code nns mporpammupoBanusi koHTposuiepoB LEGO EV3, 3Hanue cloxHBIX
KOHCTPYKIMH, BIaJEHUE CocO0aMU OpraHu3aluu mnpouenyp u GyHKUUN sS3bIKa
MicroPython, ymenue nucats Ko nporpamMmsl Ha si3bike MicroPython.

MeranpeaMeTHbIE:

YMeHne caMOCTOSITENIbHO ONpPENEsITh eI CBOETO OOyUYeHUs, CTaBUTh U
dbopmynupoBath IS ceOs HOBBIE 3aJaud B y4yeO€ U TO3HABATEIHHOU
NesATEIbHOCTH, pa3BUBAaTh MOTHUBBI W HWHTEPEChl CBOEW MO3HABATEIbHOM
NEeATEIbHOCTH;

YMeHue HCNOJb30BaTh TEXHHUKU BEJCHUA MNPOEKTHOW EATEIbHOCTH U
MPUHIUIBI TAUM-MEHEKMEHTA,

YMeHue COOTHOCHTh CBOM JEHUCTBUSI C IUJIAHUPYEMBIMHU PE3yJIbTaTaMH,
OCYUIECTBJISTh KOHTPOJb CBOEW JCATENBHOCTH B TIpOLECCEe AOCTHUKEHUS
pe3ysbTara, OnpeesaTh CIOCOOBI IEHCTBUM B paMKax MPEIJIOKEHHBIX YCIOBHH U
TpeOOBaHMI, KOPPEKTUPOBATH CBOU JECHCTBUS B COOTBETCTBUU C M3MEHSIOIIEHCS
CUTYalEH;

YMeHue OIeHWBaTh MPABWIBHOCTh BBIMIOJHEHUS Yy4eOHOW 3amauw,
COOCTBEHHbBIE BOBMOXHOCTH €€ PELICHHUS;

Bianenne ocHOBaMHM CaMOOIIEHKH, IPUHSATHS PEIICHUI U OCYIIECTBICHUS
OCO3HAaHHOTO BHIOOpA B Y4eOHOM U MM03HABATEIbHON AESITEbHOCTH;

YMeHue omnpenensTh MOHATHSA, CO37aBaTh OOOOIEHHS, YCTaHABIMBATH
aHAJIOTUH, KJIacCU(UIIUPOBATh, CAMOCTOATEILHO BHIOMpPATh OCHOBAaHUSA U
KpUTEpHUH JIJIsl KiIacCU(UKAIIMK, YCTaHABIMBATh NPUUYUHHO-CIIE/ICTBEHHbIE CBS3H,
CTPOUTH JIOTUYECKOE PACCYKJICHHUE, YMO3aKIIOUeHHE (MHAYKTUBHOE, 1€ TyKTUBHOE

H 110 aHaJ'IOFI/II/I) Hu OCJ1aThb BBIBOABI,



YMeHue OpraHu3oBBIBaTH Y4e€OHOE COTPYIHUYECTBO U COBMECTHYIO
NEATEeIbHOCTh C YYHTEIIEM W CBEPCTHUKAMH; padOTaTh HHAWBUAYATbHO W B
KoMaHjie; GOopMyJIMpOBaTh, ApPTYMEHTUPOBATh U OTCTAMBATh CBOE MHEHHUE.

JIMYHOCTHEBIE:

['oTOBHOCTL M  CIIOCOOHOCTH OOYy4YaKOIIUXCS K caMooOpa30BaHUIO,
CaMOPa3BUTHIO, IMYHOCTHOMY U TPOPECCHOHATIEHOMY CaMOOIIPEACIICHUIO;

ChopMUpOBaHHOCTP MOTHBAIIMM K OOYYEHUIO U IICJICHANPABICHHON
MMO3HABATCILHON AESITCIbHOCTH;

CucteMy 3HAQYMMBIX COLMAIBHBIX M MEXKIUYHOCTHBIX OTHOIICHUM,
LIEHHOCTHO-CMBICJIOBBIX YCTAHOBOK, OTPa)KAIOIIUX JUYHOCTHBIE M TPAXKIAHCKHUE
MMO3HUIIMH B JCATCIBHOCTH,

YMeHue CTaBUTh LEIIA U CTPOUTD KU3HECHHBIE TIJIAHBL;

CnocoOHOCTb K OCO3HAHUIO POCCUUCKON UIGHTUYHOCTH B TIOJIUKYJIBTYPHOM

COIIUyME.

2. OPTAHU3ALIMOHHO-NTEJAT'OI'HYECKUE YCJIIOBUA
PEAJIM3ALIMA ITPOT'PAMMBbI

2.1 SI3bIK peasu3anuy NPOrpPaMMbl
Peanuzanust 1omoJHUTENIBHOM 00111€00pa30BaTeIbHON 0011Iepa3BUBAIOIICH
IPOTPaMMBI «IIporpamMmmupoBanue poOOTOBY OCYIIIECTBIISAETCS Ha

rocy1apCTBEHHOM sA3bIke Poccuiickon denepanum.

2.2. @opma 00y4eHMs:

— OYHasl.

2.3. Oco0eHHOCTH peain3aluy NPOrpaMmbl

[Iporpamma peanuszyercs 1o MOAYILHOMY MPUHIUITY.

2.4. YcaoBus Habopa u popMHpPOBAHMSA TPy

YcioBusi Ha0opa 00y4arOIIMXCS.



Ha  oOyuenume  3aumcnstorcs ~— oOydarommecs — 5-10 kiaccos
o0mreo0pa3oBaTenbHbIX opranu3anuii CTaBponoiIbCKOro Kpasi.

3auncienre Ha 00y4eHHe 10 MPOTrpaMMe OCYIIECTBIISETCS B COOTBETCTBUU
¢ [IpaBunamu npuema obyuaromuxcs B [II1O «It-Cube» na 2025 — 2026 yueOHbIit
TOJI.

VYcnoBusi KOHKYpCHOTO  OTOOpa TrapaHTUPYIOT — COOJIIOJICHUE  TpaB
oOydaromuxcsi B 00JIaCTH JIOTIOJIHUTEIBHOIO 00pa30BaHUS M 00ECHEUYUBAIOT
3aunciieHrne Hanboee CIOCOOHBIX M ITOITOTOBJIEHHBIX 00YYaIOIIMXCA K OCBOSHHUIO
IPOTPaMMBEI.

YcnoBus hopMupoBaHUs TPYII: pa3HOBO3pACTHAS.

2.5. ®opMbI OpPraHu3anuM U NpoBeeHue 3aHATHH
DopMBbI OpraHv3aluy 3aHATHM:

— ayauTopHble (1101 HEOCPEICTBEHHBIM PYKOBOACTBOM IPEIOIaBaTEIs ).

DopMbI IPOBEICHUS 3aHATHH:
— TEOpPETUYECKHUE;

— TPaKTUYECKHUE;

— 1abopaTopHEIE;

— KOHTPOJIbHBIE.

@®opMbI OpraHu3aluu JesTeIbHOCTH 00yYatoIUXCs:

Hnmepaxmuenvie npobremuvle aekyuu - MpeanogaracT Haubosee MOITHOE
BOBJICYEHHE BCEX YYACTHHKOB JIEKIIMOHHOIO 3aHATUS B IPOLIECC H3y4aeMOro
MaTepuana, JIEMOHCTpALMs ClalJ-Ipe3eHTalun Wi (parMeHTOB Y4eOHbIX
buIBMOB.

Moseo60ii wimypm - ipesinonaraeT reHepaluio uael, KOTOPYr MPUMEHSIOT
JUTS BBISIBJICHUS TIPOOJIEM WIIM MTOMCKA PEIICHUI

IIpaxkmuxym — nIpeanoaaraeT BHITOJIHEHHE MPAKTHYECKUX 3a1aHHM.

Pexxum 3auaTuit.
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Ounast ¢opma oOyuenus: 5-10 kmaccel — 2 ypoka 2 pas3a B HEIEINIO.

[Iporpamma peanmm3syercs B I. MUXanlIIOBCKE.
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YUEBHBIN ILIAH

KoanuecTBOo 4acoB

HaunmeHnoBanme
MOIYJIsl, y4e0HOI0 Kypca Teopus IIpakruka | Beero Popma KoHTpos/
arTecTaumu
Mopayas 1. IIporpammupoBanue
po6oroB Ha MINDSTORMS 34 102 136 KoHTposibHBII TECT
HOME
Mogayas 2. [IporpammupoBanue N
poGoTos MICROPYTHON. 43 93 136 KoHTposibHBII TECT
HToro: 77 195 272
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KAJIEHJAPHBINA YYEBHBIN I'PADUK

HaumeHoBaHue TI'on JlaTa Jara KoanuyectBo | KoamvectBo | KoaundectBo | Peskum 3aHATHH
MOJYJIsl, y4e0HOT0 o0y4eHuUs Hayaja OKOHYaHUA y4eOHBIX y4eOHBIX y4eOHBIX
Kypca 00y4eHust 00y4eHust Hellellb JHel 4acoB

Moy 1. 1 ron 34 68 136 u. 2 ypoka 2 pa3a B

[IporpammupoBanue obyuemma HEASTO o
03.09.2026 | 29.05.2027
poOOTOB Ha
MINDSTORMS HOME

Mopnyas 2. 1 ron 03.09.2026 | 29.58.2027 34 68 136 u. 2 ypoka 2 pa3a B

[TporpammupoBanue o0yueHus HEJIENIo
poboToB

MICROPYTHON.




PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«IITPOTPAMMMUWPOBAHUE POBOTOB»

Kypc «IIporpammupoBanue poOOTOB» TpeIHA3HAYCH I OOYJArOIIHXCS
5 — 10 xmaccos.

Kypc no3Bosisier u3yuuTh NpUMEHEHHE aJrOPUTMOB U KOJA, UCIIOJIL3Ys HE
TOJIBKO COBPEMEHHBIE TEXHHYECKHE CPEACTBA, HO M BO3MOXKHOCTU HIPOBBIX
texHonorud. Kypc HaydyuT HHCTpyMEHTaM M MPAKTUKaAM MPOrpPaMMHUPOBAHUS,
pa3BUTHE AJTOPUTMUYECKOTO W JIOTUYECKOTO MBINIUIEHUS CTaHET HEoOXOIMMOn
0a3oi mpu perieHuH y4eOHBIX W TBOPYECKMX 3ajJad, a Takxke pebdsta Haydarcs
paboTaTh B KOMaH i€, OpaThCs 3a CJI0KHBIC 3a7a4M U HE OOSTHCS OITMOOK, KPEaTHBHO

NoAXOAUThb K PCHICHUIO 3a/1a4.

MMPOI'PAMMUPOBAHHUE POBOTOB HA MINDSTORMS® HOME.
Keiic 1. OcHOBBI TporpaMMupoBanust B cpeze Scratch 3

Keiic 2. KonctpyupoBanue poOOTOB 1 U3yUYE€HHE CEHCOPOB

Keiic 3. OcnoBsl mporpammupoBanust B EV3 Classroom

Keiic 4. Yriy0sieHHBIE aITOPUTMBI

Keiic 5. Peanuzanust KOMaHIHOTO POEKTA

B pesyabTare 0cBOeHHS y4eOHOT0 Kypca 00y4AOIUICH 10JIKEH:

3HATH:

— 3HATh IpaBuUiIa padOThl C KOMIIBIOTEPOM U TEXHUKY 0€3011aCHOCTH;

— 3HaTh OCHOBHBIE NPEIMETHbIE MOHATUA («UHMOPMAIUL», «AITOPUTMY,
KHUCTIOJIHUTEINbY, «ITPOrpaMMay) U UX CBOMCTBA;

— 3HaTb OCHOBHBIE CBOWCTBAa QIrOPUTMa, THUIbl AJITOPUTMHUYECKHUX
KOHCTPYKIIUH.

— 3HATh OCHOBBI BU3YaJIbHBIX SI3bIKOB IIPOTPAMMHPOBAHUS;

— 3HaTh 0A30BbIE U CIOXKHBIE KOHCTPYKIIUHU, CIIOCOOBI Opranu3aiuu GyHKIHMA

B OJIOYHOM SI3bIKE ITPOrPAMMHUPOBAHMSL.



yMeTh:

—  paboTaTh C BEIYUCIUTEIBHON TEXHUKOM;

—  paboTaTh C BU3yaJIbHBIMH CpEaMy TPOrPAMMHUPOBAHMUS;

—  OpPOEKTHPOBATh, M3rOTABIMBATH M pa3MellaTb B CETH WIH
MOATOTaBINBATH UHBIE (POPMBI MPEACTABICHUS TPOEKTHI.

—  OCYUIECTBJIATH COOPKY POOOTOTEXHUYECKHMX KOHCTPYKIMHA Ha OCHOBE

poboTtorexunyeckoro Habopa LEGO Mindstorms EV3;

MPOT'PAMMUPOBAHUE POBOTOB MICROPYTHON.

Keiic 1. OcHoBbI iporpammupoBanust Ha MicroPython.

Keiic 2. Bctpoennsie (GyHKIMH, omepatopbl W 0a3oBble OHUOIMOTEKH
MicroPython.

Keiic 3. 3yuyenue 6azoBbix koHCTpyKIiuii LEGO EV3.

Keiic 4. PaboTa HaJi UTOTOBBIM ITPOEKTOM.

B pesyabTate 0cBOeHHS yUeOHOT0 Kypca 00y4aKOIUIICH T0JIKEH:

3HATH:

— 3HaTh IpaBuUiIa padOTHI C KOMIIBIOTEPOM U TEXHUKY 0€3011aCHOCTH;

— 3HaTh OCHOBHBIE NPEIMETHbIE MOHATUSA («UHOOPMAIUL», «AITOPUTMY,
«HCTIOJTHUTENBY, «IPOTPAMMay) Ml KX CBONCTBA;

— cpeny nporpammupoBanus Visual Studio Code;

— OCHOBHI s13bIKa porpammupoBanus MicroPython;

— 3HaTb OCHOBHBIE CBOWCTBAa aNTOPUTMA, THUIIBI AJITOPUTMHUYECKUX
KOHCTPYKLHH.

— 3HATh OCHOBBI BU3YaJbHBIX S3BIKOB MPOTPAMMHPOBAHNS;

— 3HaTh 0A30BbIE U CIOKHBIE KOHCTPYKIIMHU, CIIOCOOBI Opranu3aiuu GyHKIHMl

B OJIOYHOM SI3bIKE MTPOTPaMMUPOBAHUSI.

yMeTh:

— OCYIIECTBJIATH MOUCK OMINOOK MPOrpaMMHOIO KOJa;
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— TIPOW3BOJUTH OTJIAJIKY COCTABICHHBIX MTPOTPAMM;
— OCYHIECTBIIATH COOPKY pOOOTOTEXHUYECKUX KOHCTPYKIIHIA,
— paboTaTh ¢ mporpaMMamMH IO CO3JaHUI0 TIPE3CHTALUN;0CYIIECTBIATh
cOOpPKY pOOOTOTEXHUYECKUX KOHCTPYKIIUA HA OCHOBE POOOTOTEXHIUYECKOTO Habopa

LEGO Mindstorms EV3;
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YYEBHO-TEMATHYECKHWH IIJIAH ITIPOTPAMMBI

«[TPOI'PAMMUPOBAHUE POBOTOB»

MOAYJb «ITPOTPAMMHUPOBAHUE POBOTOB HA MINDSTORMS®

HOME)
Ne HaumeHoBaHue Keiica, TeMbI KosudecTBO 4yacoB
Teopusn IIpakTuka | Bcero

Keiic 1. OcHOBBI NIpOrpaMMHpPOBaHMSA B 9 29 38
cpene Scratch 3

Tema 1.1. MaTepderic mporpamMmsl 1 1 2

Tema 1.2. OcHOBHBIE OJIOKH KOMaH/I 1 3 4

Tema 1.3. IlepemenHbie U COOBITUS 1 3 4

Tema 1.4. Ilukisl u ycnoBus | 3 4

Tewma 1.5. Pabora ¢ koopauHaTamMu 1 3 4

Tema 1.6. AHUManus ¥ yrpaBieHUE | 3 4

CIipaiiTaMu

Tema 1.7. PazpaboTka npoekta 1 5 6

Tema 1.8. Pabora Ham npoekToM 1 7 8

Tema 1.9. 3amura npoekra | 1 2
Keiic 2. KoncTtpyupoBanue po00TOB U 6 10 16
HU3yUYeHHe CEHCOPOB

Tema 2.1. O630p koHCcTpyKTOpa LEGO 1 1 2

Mindstorms EV3

Tewma 2.2. OCHOBHBIE KOMIIOHEHTHI pOOOTa 3 4

Tewma 2.3. Buabsl MOTOPOB U UX 1 2

XapaKTePUCTUKHU

Tema 2.4. O630p 1 Ha3HAUEHUE CEHCOPOB 1 2

Tema 2.5. OCHOBHI Ilepe1aun ABUKECHUS 1 2

Tema 2.6. [Ipuniunel cOOpku poOOTOB 1 4
Keiic 3. OcHoBbl nporpammupoBanus B EV3 12 28 40
Classroom

Tema 3.1. MaTepderic u OCHOBHbBIC 1 1 2

KOMaH/Ibl

Tema 3.2. YnpaBneHue MOTOpamMu 3 4

Tewma 3.3. JIBmkenne pobora 3 4

Tema 3.4. Mcnosib30BaHKE [IUKIIOB U 3 4

YCJIOBHM

Tema 3.5. [Ilpumenenue taiimepa 1 1 2

Tema 3.6. U3yueHue nepeMeHHbIX U 1 3 4

OMepaTopoB

Tema 3.7. PaboTa co 3ByKOM U JUCILIIEEM 1 1 2
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Tema 3.8. [IporpamMmupoBaHue JaT4MKa 1 3 4
KacaHUsI
Tema 3.9. [IporpammupoBanue 1 3 4
yJITPA3BYKOBOT'O AaTYMKa
Tema 3.10. [IporpammupoBanue | 1 2
TUpOCKONa
Tewma 3.11. [IporpammupoBanue gaTdyrka 1 3 4
1[BETa
Tema 3.12. [IporpamMmmupoBaHue 1 3 4
MH(PaAKPACHOTO AaTYUKA

Keiic 4. Yriy0J1eHHbIE aJITOPUTMBbI 5 15 20
Tema 4.1. AIropuT™MbI JIBUKEHHUS 110 1 3 4
JTUHUU
Tewma 4.2. JIBr>keHHe 110 JaOUPUHTY 3 4
Tema 4.3. Mcnosib30BaHNE HECKOJIBKUX 3 4
MOTOPOB
Tema 4.4. O0beIUHEHNE HECKOIBKUX 1 3 4
JATYUKOB
Tema 4.5. [IporpammupoBanue 1 3 4
MaHUIYJISTOpa

Keiic 5. Peaniu3anusi KOMaHJIHOT0 IPOEKTA 2 20 22
Tema 5.1. OCHOBBI BeJIeHUsI POEKTHOM 2 0 2
JNEATENbHOCTH U « TallM-MEHEKMEHT»
Tema 5.2. Pabota komaH/ Haj 0 16 16
peanu3alen CBOero NpoeKTa
Tema 5.3. Torosas 3amura. 0 2 2
Tema 5.4. Pednekcus 0 2 2

34 102 136

MOAYJb «ITPOTPAMMUPOBAHUE POBOTOB MICROPYTHON»

Ne | HaumeHnoBaHue MOayJisi, TEMBbI

KoauuyecTBO 4acoB

Teopus IIpakTuka | Bcero
Keiic 1. OCHOBI)} NpOrpaMMHpPOBAHMS HA 17 31 48
MicroPython.
Tema 1.1. HM3ydyenue 0a30BbIX MOHITHI 1 1 2
OpOrpaMMHUpPOBaHUsl.  3HAKOMCTBO  CO
CpelIou.
Tema 1.2. [lepemeHHbI€ U TUMBI JaHHBIX B 1 | 2

MicroPython. TlonsitTue u mnpuMeHeHUe
KOMMEHTapUEB.
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3 | Tema 1.3. [IporpamMmupoBaHue NBUKEHUS 2 2 4
poOoTa MO TpPsIMOM C MCHOJIb30BAHUEM
OTOKAa KOMaHJI.
4 |Tema 1.4. H3ydeHue KOHCTPYKIIUHU 2 4 6
BeTBiieHUsT B  MicroPython. H3ydenue
norudeckux onepatopoB AND, OR, NOT.
5 |Tema 1.5. HMcnonp3oBaHHE KOHCTPYKIIMH 2 2 4
BETBJICHHSI B MPOTPAMMHUPOBAHUN POOOTA.
6 | Tema 1.6. U3yyeHue  LMKIOB B 2 2 4
MicroPython.
7 | Tema 1.7. ]JIBmxeHue pobota B 1 1 2
OECKOHEYHOM IIHKJIE.
8 |Tema 1.8. 3HaKOMCTBO ¢ MaccuBamu 2 2 4
MicroPython.
9 | Tema 1.9. IlporpaMmMmupoBaHH€e JBHKECHHS 2 2 4
10 33/IaHHOMY MapuIpyTy.
10 | Tema 1.10. 3HakomMcTBO ¢ (DyHKUUSMU B 2 4 6
C++.
11 | Tema 1.11. Hcnons3oBanue ¢GyHKIUH B 0 2 2
pPOOOTOTEXHUKE.
12 | Tema 1.12. PaboTta Haj MHAUBUIYyATbHBIM 0 6 6
3aJIaHUEM.
13 | Tema 1.13. TectupoBanue. 0 2 2
Keiic 2. BctpoeHHbIe (PYHKIMH, ONIEPATOPHI 10 14 24
0a3zoBblie Ondanorexkn MicroPython.
14 | Tema 2.1. Omnepatopsl «break» wu 2 2 4
«continuey.
15 | Tema 2.2. Cnucku, KOPTEXH, Napbl, map. 2 2 4
16 | Tema 2.3. Ilonstne 0a30BBIX (PYHKIIHIA. 2 2 4
[Tpumepsl 0a30BbIX byHKIMI B
MicroPython.
17 | Tema 2.4. bubnuotexku B MicroPython. 2 4 6
18 | Tema 2.5. Pexkypcus. ILmockl 1 MUHYCBI 2 2 4
HCIOJIb30BAaHUS PEKYPCHUH.
19 | Tema 2.6. 3ammuTa NpoEKTOB. 0 2 2
Keiic 3. U3yueHue 0a30BbIX KOHCTPYKIM A 14 26 40
LEGO EV3.
20 | Tema 3.1. [IIporpammbel  00paboTKu 1 1 2
CUTHAJIOB JJATYMKOB KaCaHUS.
21 | Tema 3.2. Ilporpammbl  00paboOTKU 2 2 4

CUTHAJIOB  YJBTPA3BYKOBBIX  JTATUYUKOB.
M3mepeHne paccTosiHUSA 10 OOBEKTA.
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22 | Tema 3.3. [Ilporpammbel  00paboTKu 2 2 4
CUTHAJIOB MH(PAKPACHOTO JaT4HKa.

23 | Tema 3.4. [Ilporpammbel  00paboTKu 2 2 4
CUTHAJIOB uH(ppaKpacHOTO  JlaTYMKa.
Bueminee ynpasieHue po6oTom.

24 | Tema 3.5. Hamucanue mnporpamm s 0 2 2
ONpENENICHUs]  TOPOTOBBIX  3HAYEHUU
TEMHOT'O U CBETJIOI0 YYACTKOB.

25 | Tema 3.6. Hanumcanue mnporpamm s 0 2 2
onpeaeaeHus CpEIHEro 3HAYCHUS
OCBEIIEHHOCTH.

26 | Tema 3.7. IIporpaMMupoBaHuE NBUKECHUS 2 2 4
po6oTa M0 JIMHUH.

27 | Tema 3.8. 3HAKOMCTBO C TUPOCKOIMUYECKUM 1 | 2
TATYAKOM

28 | Tema 3.9. [IporpammupoBanue poOoTa st 2 2 4
JIBUKEHHUS CITUPAIIBIO U 3MEUKOU.

29 | Tema 3.10. Pabora WHAWBUIYATHHBIM 2 8 10
3aJIaHUEM.

30 | Tema 3.11. TecTtupoBanue. 0 2 2

Keiic 4. PadoTa Ha/i ”TOTOBBIM MPOEKTOM. 20 24

34 | Tema 4.1. [IlocraHoBka mpoOJeMHON 0 2
CUTYaIIMH, IOUCK MyTEH pelIeHus.

35 | Tema 4.2. C6opka pobota s penieHus 0 6 6
po0JIeMbI

36 | Tema 4.3. IIporpammupoBanme podoTa st 0 8 8
peLIeHUs MOCTABJICHHON 3a/1a4H

37 | Tema 4.4. TecrtupoBanue  pobOOTa, 0 4 4
pEeHIaronIero NOCTABICHHYIO 3a7a4y

38 | Tema 4.5. TloaroroBka K MyOJIHMYHOU 0 2 2
JEMOHCTpAllUM W 3alUTe pe3yJbTaTOB
MOJTYJISL.

39 | Tema 4.6. 3amura npoekToB. Pediekcusi. 0 2 2

Hroro 43 93 136
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MOJIYJIb «IIPOTPAMMHUPOBAHUE POBOTOB MICROPYTHON»
COKPAIIEHHBIN

KosmnyecTBo 4acoB

No | HaumenoBanue MoayJjs, TeMbl
L, Teopusn | IIpakTtuka | Bcero

Keiic 1. OcHOBBI NIPOrpaMMHMpPOBAHUS HA

MicroPython. i 17 26
1 |Tema 1.1. M3yuenue Oa30BBIX MOHATHI 1 1 2
IpOrpaMMUpOBaHUs.  3HAKOMCTBO  CO
CpelIou.
2 | Tema 1.2. IlepeMeHHbBIC U THUIIBI TAHHBIX B 1 1 2
MicroPython. Ilonatne u mnpuMeHeHuUe
KOMMEHTApHEB.
3 | Tema 1.3. IIporpaMMupoBaHHEe IBHKEHHS 1 1 2

poboTa MO TPSIMOM C MCIOJIE30BAaHUEM
MOTOKA KOMaH/I.

4 | Tema 14. H3yyeHue KOHCTPYKUUHU 2 2 4
BeTBIeHUsI B MicroPython. W3yuenue
nornyeckux oneparopoB AND, OR, NOT.
Nzydenue mukiioB B MicroPython.

5 | Tema 1.5. Hcnonb3oBaHu€ KOHCTPYKILIMHU 1 1 2
BETBJICHUS B MPOTPAaMMUPOBAHUU pPOOOTA.
JIBioxeHne po0oTa B 0ECKOHEYHOM ITUKJIC.

6 |Tema 1.6. 3HaKOMCTBO C MacCHBaMH 1 1 2
MicroPython. 3nakoMcTBO ¢ QyHKIIUSMU B
MicroPython.

7 | Tema 1.7. IlporpaMMHupoOBaHHE JBUKECHHS 2 2 4

1o 3aJlaHHoOMYy MapuipyTy. Mcnonbs3oBanue
(GyHKIUH B pOOOTOTEXHUKE.

8 | Tema 1.8. PaboTa Hai MPOEKTOM. 0 6 6
9 | Tema 1.9. 3ammra npoektoB. Peduexcus. 0 2 2
Keiic 2. Bcrpoennble GyHKIIMHU, OIEPATOPHI U 5 7 12
0a3zoBblie Ondanorexkn MicroPython.
14 | Tema 2.1. Omnepatopsl «break» wu 1 1 2
«continuey.
15 | Tema 2.2. Cnucku, KOpTEXH, apbl, map. 1 1 2
16 | Tema 2.3. Ilonstne 0a30BBIX (PYHKIIHIA. 1 1 2
[Tpumepsl 0a30BbIX byHKIMI B
MicroPython.
17 | Tema 2.4. bubnuorexku B MicroPython. 1 1 2
18 | Tema 2.5. Pexkypcus. ILmockl 1 MUHYCHI 1 1 2
MCIIOJIb30BAHUSI PEKYPCHH.
19 | Tema 2.6. TectupoBanue 0 2 2
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Keiic 3. U3yueHnue 0a30BbIX KOHCTPYKIM 10 20 30
LEGO EV3.
20 | Tema 3.1. [IIporpammbel  00pabGoTKu 1 1 2
CUTHAJIOB JJATYMKOB KaCaHHUS.
21 | Tema 3.2. [Ilporpammbl  00paboOTKU 1 1 2
CUTHAJIOB  YJIbTPA3BYKOBBIX  JATYHKOB.
W3mepenue paccTosiHUs 10 00BEKTA.
22 | Tema 3.3. [Ilporpammbl  00pabOTKU 1 1 2
CUTHAJIOB HH(PAKPACHOTO JaTYUKA.
23 | Tema 3.4. [Ilporpammbel  00paboTKu 1 1 2
CUTHAJIOB uH(ppaKpacHOTO  JlaTYMKa.
Bueminee ynpasieHue podoTom.
24 | Tema 3.5. Hamucanue mnporpamMmm Jis 0 2 2
OTpeNeeHUs]  TMOPOTOBBIX  3HAYCHUI
TEMHOT'O U CBETJIOI0 YYACTKOB.
25 | Tema 3.6. Hanumcanue mnporpamm s 0 2 2
ONpeaeICHUS CPEIHETO 3HAYCHUS
OCBEIICHHOCTH.
26 | Tema 3.7. IIporpaMMupoBaHuE NBUKECHUS 1 1 2
poboTa M0 JIMHUMU.
27 | Tema 3.8. 3HaKOMCTBO C TUPOCKOTTMYECKUM 1 1 2
JATYUKOM
28 | Tema 3.9. [IporpammupoBanue poOoTa st 2 2 4
JBUKEHHUS CIIUPAIIBIO U 3MEUKOU.
29 | Tema 3.10. PaboTa Ham mpoeKTOM. 2 6 8
30 | Tema 3.11. 3ammra npoexToB. Pednexcus. 0 2 2
HToro 24 44 68
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COAEPXAHUE ITPOI'PAMMBbI
«[TPOI'PAMMUPOBAHUE POBOTOB»
MOAYJb «TPOT'PAMMUPOBAHUE POBOTOB HA MINDSTORMS®
HOME»
Keiic 1. «<OcHoBBI NporpamMmupoBanus B cpeae Scratch 3».
JlaHHBIN Kelc mpeHa3HaueH JJId 3HAKOMCTBA ¢ UHTEp(ErHcoM U OCBOCHUS
npu€MOB IpOrpaMMUpOBaHus B cpeae Scratch 3.
Yuawuecs oonscnvl 3mams:

— OCHOBHBIE MTPUEMBI IPOrpaMMUpOBaHus B cpene Scratch 3;

uHTepdeiic cpensl nporpammupoBanus Scratch 3;

IOHATHSA «KaJITOPUTM», KIIPpOrpaMMay, KIICPEMCHHA),

OCHOBHBIC BH/JIbI aITOPUTMUYECKUX KOHCTPYKIIHIA;

— TEXHUKY 0€30MaCHOCTH MPHU PaboTe C KOMIBIOTEPOM.

Yuawuecs oonscnol ymemo:

— HCIOJIB30BaTh pa3HO0Opa3Hbie OJOKH KOMaH/I JIsl CIPANnTOB;

— CO3/J1aBaTh aHUMUPOBAHHBIC UCTOPHUU B cpejie Scratch 3;

— HCTIOJB30BaTh IHUKJINYECKUE W YCIOBHBIE KOHCTPYKIIMU TIPH CO3JIaHHUH
KOJIa TIPOTPaMM;

— T'€HEepUPOBATH HJICH;

— apTyMEHTHPOBAHHO OTCTAaMBAaTh CBOIO TOYKY 3PCHHUS;

— UCKaTh MH(POPMAIIUIO B CBOOOTHBIX UCTOUHUKAX U CTPYKTYPUPOBATH €€;

— paboTaTh B KOMaH/E;

— paboTaTh C MpOrpaMMaMH 10 CO3/IaHUIO MPE3CHTAIIHIH;

— 00BEKTHBHO OIIEHUBATH PE3YJIbTaThl CBOCH PAOOTHI.

Dopmbl 3aHAMULL, UCTIONIB3YEMBIE TIPU U3YyYEHUH TAHHOTO Keiica:

— JICKITMOHHAS,

— rpynnoBas (komaHaHas) pabora,

— 3alUTa MPOEKTOB.

Tema 1.1. OcHOBBI TpOrpaMMUpOBaHus B cpefie Scratch 3.

Teopus. OcHoBHBIE A5IeMeHThI nHTEpdeiica Scratch 3.
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Ilpaxmuka. Pabota ¢ paboueit 0071aCcThIO, CIIEHOM, CIIpaiTaMHU.

Tema 1.2. OcHOBHBIE OJIOKH KOMaHI.

Teopus. Kateropuu 06J10KOB, UX Ha3HAUECHHE.

Ilpaxmuxa. Co3anve mpoCThIX MPOTPAMM C OCHOBHBIMH OJIOKaMHU.

Tema 1.3. [lepemeHHBIE ¥ COOBITHS.

Teopus. llepemenHbIe, NX Ha3HaUYCHHE, 00PaObOTKa COOBITHIA.

Ilpaxmuxa. Co3manve mporpamMMsbl ¢ IEPEMEHHBIMU U COOBITHSIMHU.

Tema 1.4. [{ukisl U yciaoBusl.

Teopus. Bunel 1ukIioB U ycinoBuid B Scratch 3.

Ilpakmuka. Co3gaHue MNpPOrpaMM C TMOBTOPSIONIMMUCS UM YCIOBHBIMHU
JIEUCTBUSIMU.

Tema 1.5. PaGoTa ¢ koopauHaTamu.

Teopusa. JIBu>KeHHUE CIIPANTOB, CUCTEMA KOOPIMHAT.

Ilpaxmuxa. Pa3paboTka MporpamMmsl ¢ mepeMerieHueM 00bEKTOB.

Tema 1.6. AHUMAaNUS U YIIPABICHUE CITPATaMH.

Teopus. lIpuHUUIIBI aHUMALIUHA, U3MEHEHUE KOCTIOMOB.

Ilpaxmuka. Co3nanue aHUMAILIMU U YIIPABJICHUE CITpadTaMH.

Tema 1.7. PazpaboTka npoekra.

Teopus. IlocTraHoBKa 3a71a4M, 3TaIbl pa3pabOTKH.

Ilpaxmuka. Co3nanue MHIMBUAYAIBHOTO MPOEKTA.

Tema 1.8. PaGota Hag mpoeKTOM.

Teopus. OnTumuzanus u 10padoTKa KOJa.

Ilpaxmuxka. Y nydiiieHue MpoeKTa, n1ooaBieHue GyHKIIHOHAIA.

Tema 1.9. 3amura npoekra.

Teopus. Ilpe3eHTanys U aHaIA3 PELICHUM.

Ilpaxmuxa. JleMOHCTpalus TPOEKTa, 00CYKICHUE.

Dopma nodgeoenuss umo208: 3alUTa IPOEKTa.
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Keiic 2. IIporpammupoBanue ABu:KeHus1 podoroB Lego B cpene
MINDSTORMS® Home.

JIaHHBIA KEHC TpPEeIHA3HAYEH Ui JEMOHCTPAlUM TPUHLMIIOB JIECUCTBUSA
MPOCTEUINX ~ MEXAaHWU3MOB W  BO3MOXKHOCTH HCIIOJIB30BaHUS  JeTale w3
pobororexuuueckoro Habopa LEGO Mindstorms EV3 s co3manus Mojienu win
npoToTHNa JACHCTBYIOMmIEro poboTa. Ywyamuecss 3HAKOMSTCS C OCHOBHBIMU
KOMITOHEHTaMHU KOHCTPYKTOpA, IPUHIIMIAMHU COOPKU 1 PabOTHI ¢ JaTYHMKAMHU.

Yuawuecs oonocnvl 3nams:

— mpaBuia paboTel ¢ HabopoMm «TexHomorust u GU3NKa» U KOHCTPYKTOPOM
Lego Education;

— TEXHHUKY O0€30MacHOCTH MpU paboTe C KOMIBIOTEPOM U DJICKTPOHHBIMU
KOMITOHCHTaMHU,

— unrtepdeiic cpeanl pazpadbotkn MINDSTORMS® Home;

— OCHOBBI OPAaTOPCKOI'0 UCKYCCTBA.

Yuawuecs oonscnol ymemo:

— OCYILIECTBIIATH MTOUCK OLIMOOK MPOTPaMMHOTO KOJIa, IPOU3BOIUTH OTJIAIKY
COCTaBJICHHBIX TIPOTPAMM;

— OCYIIECTBIIATh COOPKY POOOTOTEXHUYECKHX KOHCTPYKIIMM Ha OCHOBE
pobororexuuueckoro Habopa LEGO Mindstorms EV3;

— TeHepUPOBATh UJICH,

— CIIyIIaTh M CIIBIIIATh COOECeTHUKA;

— apryMEHTUPOBAHHO OTCTAaMBAaTh CBOIO TOYKY 3PCHHUS;

— UCKaTh MH(POPMAIIHIO B CBOOOHBIX UCTOUHUKAX U CTPYKTYPUPOBATH €€;

— paboTaTh B KOMaH/IE;

— paboTaTh C MporpaMMaMH 10 CO3JaHUI0 IMPE3CHTAIIHH;

— 00BEKTHBHO OIEHUBATH PE3YJIbTaThl CBOCH PAOOTHI.

Dopmbl 3auamuii, UCTIOIb3YEeMbI€ PU U3YUYCHUHU JAHHOTO Kelica:

— JIEKIIMOHHAS,

— rpynnoBas (KomaHHas) paboTa;

— IPYIIOBBIE KOHCYJIbTALUY;
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— 3aI1Ta IPOEKTOB.

Tema 2.1. O630p xonctpykropa LEGO Mindstorms EV3.

Teopus. CoctaB Habopa, PyHKIIMOHAIbHBIE BOBMOYKHOCTH JI€TaJIEH.

Ipaxmuxa. O3HaKOMJICHHE C KOMIUIEKTYIOIUMU, pa300p 6a30BBIX MOJIENIEH.

Tema 2.2. OCHOBHBIE KOMITIOHEHTHI POOOTA.

Teopus. lleHTpasibHBIN OJIOK, MOTOPBI, JATYMKU, KPETIEKHBIC JIEMEHTHI.

Ipaxmuxa. IlonkmoueHne MOTOPOB U JaTYUKOB, TECTUPOBAHUE UX PaOOTHI.

Tema 2.3. Busbl MOTOPOB U UX XapaKTEPUCTHUKH.

Teopus. Pa3HOBUHOCTH MOTOPOB, IPUHLUITBI paOOTHI, yIIpaBJICHHE.

Ilpakmuxa. Hactpoiika pabOThl MOTOPOB, PETYJIHPOBAHHE CKOPOCTH H
HaIpaBJIeHUS.

Tema 2.4. O030p 1 Ha3HaYEHHE CEHCOPOB.

Teopus. Narauku

Ilpakmuxka. ITogkintoueHre CEHCOPOB, TECTUPOBAHUE X IMOKA3AHUN.

Tema 2.5. OcHOBBI IEpeIAUN JBUKEHUS.

Teopus. ITprHIUIIBI MEXAHUYECKOU TIEpENAUYU JIBUKECHUS.

Ipaxmuxa. CO0opka MpOCTEHIINX MEXaHUYECKUX KOHCTPYKLIHUNA C MOTOPOM.

Tema 2.6. [Ipunnunsr cOOpku poOOTOB.

Teopus. I1paBuina cOOPKH YCTOMYUBBIX U MOOMIBHBIX KOHCTPYKITUH.

IIpaxmuxka. IlocTpoenue Moen MOOUIEHOTO poOOTa MO MHCTPYKIIHH.

Keiic 3. OcnoBbl nporpammupoBanus B EV3 Classroom.

B nanHOM Keiice ydampecs W3y4aroT NPHHIMIBI [OPOrpPaMMHPOBAHMS
podotoB Ha miatdpopme EV3 Classroom. OcBauBaroTcsi 0a30Bble KOMaHJbI,
yIpaBJIeHHE MOTOPaMHU, paboTa C IUKJIAMH U YCIOBUSAMHU, UCIIOJIb30BAHHUE CEHCOPOB.
B xoze 3aHsaTHi ydamuyecs HaydaTcs CO3/1aBaTh aJrOPUTMBI YIIPABICHUS ABUKEHUEM
poboTta, oOpabaThIiBaTh CUTHAJIBI JATYMKOB M IPOTPAMMHUPOBATH MPOCTHIE CLICHAPUU
B3aUMOJICMCTBUS C OKPYKAKOIIEU CPELOH.

B pesynprate yuamuecs, paboTtas B KOMaH/€e, CO34aayT MOAEIb MOOUIBHOTO
po0oTa, ClIOCOOHOTO IBUTaThCA, MOAUYMUHSSICH KOMaHaM BHEUTHETO YIPABIICHHUS.

anwuewz OO0JIDICHBL 3HAMb !
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— mnpaBuia pabotel ¢ HabopoMm "TexHonorusa u ¢pusznuka" U KOHCTPYKTOPOM
Lego Education;

— mpaBuiia pa6otsl ¢ [1K;

— pobororexnnueckuit Habop LEGO Mindstorms EV3, cpeny
MINDSTORMS® Home;

— OCHOBBI OPAaTOPCKOT0 UCKYCCTBA;

— TEXHUKY 0e30MacHOCTU MpH paboTe C ANEKTPOHHBIMU KOMIIOHEHTAaMHU U
KOMITBIOTEPAMH.

Yuawuecs oondcnvl ymemo:

— OCYILIECTBIATH MOUCK OIIMOOK MPOrPaMMHOTO KOJ1a, MPOU3BOAUTDH OTIAAKY
COCTaBJICHHBIX MPOTPAMM,;

— OCYIIECTBIATH COOPKY POOOTOTEXHUUECKMX KOHCTPYKIUH;

— TEHEpUPOBATh UJCH;

— CJIylIaTh M CIIBIIIATh COOECeHUKA;

— apryMEHTUPOBAHHO OTCTaUBAaTh CBOO TOUKY 3PECHMUS;

— UCKaTh UHPOPMALIMIO B CBOOOJHBIX UCTOUYHUKAX U CTPYKTYpPUPOBAThH €€;

— paboTaTh B KOMaH/JIC;

— paboTaTh C MporpaMMamu Mo CO3/JaHUIO MPE3CHTALIHIH;

— 00BEKTUBHO OLIEHUBATh PE3YJIbTaThl CBOEH PaOOTHI.

— TBOPYECKHU MBICIUTh, IPUIYMbIBaTh U BOILIOIIATH B )KMU3Hb CBOU UJIEH;

Dopmbl 3aHAMUL, UCTIOTB3YEMBIE TIPU U3YUYEHUHU JAHHOTO KeHca:

— JIEKIMOHHAS;

— rpynmnoBas (KomaHHas) paboTa;

— 3aIllUTa IPOEKTOB.

Tema 3.1. UaTepdeiic 1 OCHOBHBIE KOMAH/IBI.

Teopus. Onucanue cpenasl EV3 Classroom, 0CHOBHbIE KOMaH/IbI.

IIpaxmuxa. Co3tanue NeEPBOM IPOTrPaMMBI, 3aIyCK IPOCTBHIX KOMAHI.

Tema 3.2. YrpaBiieHre MOTOPaMH.

Teopusi. IlpuHuunel pabOTBI MOTOPOB, pPEryJIUPOBAHHE CKOPOCTH U

HaIlpaBJICHHU.
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Ilpakmuka. 3amyck MOTOpOB, BBINOJHEHUE JIBXKEHH M0 3aJaHHOMY
CLIEHAPHIO.

Tema 3.3. JIBmxenue poboTa.

Teopusa. IlpuHIMIIBI IBUKEHUS, HACTPOMKA CKOPOCTH ¥ TIOBOPOTOB.

IIpaxmuxa. Hanucanue nporpamm Jyuisi ABUKEHHUS IO 3aJaHHON TPACKTOPUHU.

Tema 3.4. lcnoib30BaHKE [IUKIIOB U YCJIOBUU.

Teopusi. OCHOBHBIE KOHCTPYKLIHUHN: LIUKJIbI, BETBJICHUS.

IIpakmuxa. Co3maHue mpPOrpaMM C MOBTOPSIOIMIMMUCA M YCIOBHBIMH
OIepaTOpaMH.

Tema 3.5. [Ipumenenue TaiimMepa.

Teopus. Viciosib30BaHNE BPEMEHU B IPOTrPAMMUPOBAHUU.

IIpakmuka. Hanmcanue nporpaMm ¢ 3aepKKaMHu 1 TaliMEpaMHU.

Tema 3.6. I3yueHre nepeMeHHBIX U OTIEPATOPOB.

Teopusa. BBeneHue B TIEpEMEHHBIC, MAaTEMaTHYECKHE U JIOTUYECKHUE
OIIEpaTOpPHI.

IIpakmuxka. [lpuMeHeHne NepeMEHHBIX B MPOrpaMMax YIpaBJIeHUs: poOOTOM.

Tema 3.7. PaGoTa co 3ByKOM U THUCILICEM.

Teopus. BeiBon nH(pOpMauu Ha 3KpaH, padoTa co 3ByKOBBIMH CUTHAJIaMHU.

Ilpakmuka. Co3mgaHue TporpaMm ¢ OTOOpak€eHueM HHPOpMALUU U
BOCITPOU3BEIECHUEM 3BYKOB.

Tema 3.8. [IporpammupoBaHue JaTyMKa KaCaHUSI.

Teopus. llpuanun padoTel, 00pabOTKa CUTHAJIOB TaTYUKA.

IIpakmuka. Peanuzanus nporpamm, pearupyromnx Ha HaxaTHe.

Tema 3.9. [IporpamMmmupoBaHu€e yJIbTPA3ByKOBOIO JATUHKA.

Teopus. PaboTta ¢ JaTYUKOM PACCTOSTHUS, U3MEPEHUE JTUCTAHIUH.

IIpakmuka. Hanmcanue nporpamMm Jijist 00be3/1a MPEensiTCTBUM.

Tema 3.10. [IporpamMmmMupoBaHK€e THPOCKOIIA.

Teopus. OnpeneneHue yriia HakJIOHa U TOBOPOTA.

IIpakmuka. Peanu3zauus JBUKEHUS C yU€TOM THPOCKONMUYECKUX JTAHHBIX.

Tema 3.11. [IporpammupoBaHue JaTyMKa IBETA.
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Teopus. I3MepeHune UBeTa U OCBEIIEHHOCTH.

Ilpaxmuxka. lTpuMeHeHNe naTynuKa JJisl ABUAKEHUS O JTMHUH.

Tema 3.12. [IporpamMmmupoBanre HHPPAKPACHOTO JTaTUHKA.

Teopus. llpuanun paboTHI, ONIPECICHIE 0OHEKTOB.

IIpaxmuxa. Pa3zpaboTka mporpamMm B3aUMOJIEHCTBUS C 00ObEKTaMH.

Keiic 4. Yriay0J/ieHHbIE aJITOPUTMBI.

Keiic HampaBneH Ha OcBOeHHE OOJiee CIOXKHBIX aJTOPUTMOB YIPaBJICHHUS
MOOMJIBHBIMU pOOOTaMH. Yualiuecs Haydarcs MporpaMMUpoOBaTh poboTa st
BBITIOJTHEHUS AaBTOHOMHBIX 33]1a4, OOBEIMHSITh MOKAa3aHUSI HECKOJIBKUX JATYUKOB U
pEeanu30BbIBaTh CIO0KHbBIC CLICHAPUU TIEPEABUKEHUS.

Yuawuecs oonscnol s3mame:

— pobororexanueckuii Habop LEGO Mindstorms EV3 wu cpeny
MINDSTORMS® Home;

— OCHOBBI OPAaTOPCKOT0 UCKYCCTBA;

— TEXHHUKY O€30IMaCHOCTH TPH padOTe C AIEKTPOHHBIMU KOMIIOHEHTAMHU U
KOMITbIOTEPHBIMU YCTPOMCTBAMH.

Yuawuecs donacnol ymemo:

— OCYUIECTBIISAThH TOUCK OIIMOOK MPOrpaMMHOTO KOJa;

— IPOU3BOJIUTH OTJIAJIKY COCTaBICHHBIX TPOTPaMM;

— OCYIIECTBIISATH COOPKY pOOOTOTEXHUYECKUX KOHCTPYKIIHIA,

— paboTaTh C MPOrpaMMaMH 1O CO3JaHUIO MTPE3CHTALINI;

— CIIyLIATh U CIBIIIATh COOECEeTHUKA;

— apryMEHTUPOBAHHO OTCTaUBaTh CBOIO TOUKY 3PEHHS;

— UCKaTh, OTOUPATh U CUCTEMATU3UPOBATh HH(POPMAITHIO;

— paboTaTh B KOMaH/IE;

— MBICIIUTh TBOPYECKH, MPUTYMBIBATh U BOILIOIIATH B )KU3Hb CBOU UJIEH;

— 00BbEKTHBHO OILICHUBATh PE3YJbTAThl CBOCH paOOTHI.

Dopmvl 3aHAmMUL, UCTIOJIB3YEMBIE TIPU U3YYEHUHU JAHHOTO Kelca:

— JICKIIMOHHAS;

— rpymnmnoBas (KoMaHHas) paboTa;
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— 3aI1Ta IPOEKTOB.

Tema 4.1. ATropuT™MBI IBHKEHUS 10 JTUHUU.

Teopusi. OCHOBHBIE TPUHIUIIBI CIICOBAHUS 1O JIMHUU.

Ilpaxmuxa. Pa3zpaboTka mporpaMMBbl JIs ABUKEHUS 110 YePHOW/0e0M JIMHUH.

Tema 4.2. JIBrkeHue 1o JJaOUPUHTY.

Teopus. Vicnonb30BaHUE TATYMKOB JIJISl IPOXOKIECHUS JaOUPUHTA.

Ilpakmuka. Hanucanue anropurma 00xoja NpersiTCTBUI M MOKUCKA BBIXOAA.

Tema 4.3. Mcniosnb30BaHUE HECKOJIBKUX MOTOPOB.

Teopus. YnpapieHrue HECKOJIbKUMHA MOTOPaMU OJHOBPEMEHHO.

lIpaxmuxa. Co3ianue nporpamm Jisi KOOPAMHUPOBAHHOTO JIBHXKEHUSI.

Tema 4.4. O0beIMHEHNE HECKOJIBKUX JaTYUKOB.

Teopus. O6paboTKa CUTHAJIOB OT Pa3HBIX CEHCOPOB.

IIpakmuka. Co3laHue NpPOrpaMMbl C aHAIU30M JIaHHBIX C HECKOJIBKHUX
JATYUKOB.

Tema 4.5. [IporpammupoBaHre MAHUITYJISITOPA.

Teopus. YipaBiieHHE 3aXBaTOM U MEPEMEIICHUEM 00HEKTOB.

Ilpaxmuka. Peanu3anuysi mporpaMMBbl i pabOThl ¢ MAHUITYJISITOPOM.

Keiic 5. Peaniu3anusi KOMaHIHOTO MIPOEKTA.

OTOT KeWc HampaBieH Ha pa3BUTHE HABBIKOB KOMaHJIHOW paboOThI,
MPOEKTHOTO MBINUIEHUSI W YIPABJICHHUS BPEMEHEM. YYalluecss MPOXOAST 3Tarlbl
IUIAaHUPOBAHMS, Pa3pabOTKU M pealu3aluud COOCTBEHHOTO IMPOEKTa Ha OCHOBE
pobororexuuyeckoi rmiargopmel EV3. OHu 3HAKOMATCS C OCHOBAaMH BEICHUS
MIPOCKTHOM JESITEIIbHOCTH, PAaCHpPEEsIOT POIM B KOMaHAe U ydarcsa 3PGEeKTHBHO
UCIIOJB30BaTh pecypcbl. MTorom paboThl CTAHOBUTCS 3alllUTa MPOEKTa TMepen
IKCIIEpTaMU U 00CYKJICHHE TTOJTYyUYE€HHOTO OTIBITA.

Yuawuecs oonorcnol 3name:

— npuHLMnIbl padoTs ¢ [1K;

— pob6ororexanueckuit Habop LEGO Mindstorms EV3 wu cpeny
MINDSTORMS® Home;

— OCHOBBI OPaTOPCKOIo UCKYCCTBaA,
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— TEXHHWKY O€30MMacHOCTH TPHU paboTe C AIEKTPOHHBIMU KOMIIOHEHTAMHU U
KOMITBIOTEPHBIMH YCTPOICTBAMM.

Yuawuecs oonscnvl ymemo:

— OCYIIECTBIISTH TOUCK OMUOOK MPOTPaMMHOTO KO/Ia;

— IPOU3BOIUTH OTJIAJIKy COCTaBJICHHBIX TPOrPaMM;

OCYUIECTBIATH COOPKY POOOTOTEXHUYECKUX KOHCTPYKIIMIA;

— paboTath ¢ mporpaMmamHu 1o CO3/1aHUI0 MPE3CHTAIIHIA;

— CJIylIaTh M CIIbIIIATh COOECeHUKA;

— apryMEHTUPOBAHHO OTCTaUBATh CBOIO TOUKY 3PEHHS;

— UCKaTh, OTOMPATh U CUCTEMaTU3UPOBATh HHPOPMAIIHUIO;

— TOYHO (POPMYTUPOBATH TPEOOBAHUSI K BBHITTOJHEHUIO PAOOTHI;

— paboTaTh B KOMaH/IE;

— TBOPUYECKHU MBICIUTh, IPUyMbIBaTh U BOILIOIIATH B )KM3Hb CBOU UJICH;

— 00BEKTHBHO OLIEHUBATh PE3YJIbTaThl CBOCH PaOOTHI.

Dopmvl 3aHamMuUL, UCTIOIB3YEMBIE TIPU U3YYEHUHN JAHHOTO Kelca:

— JICKIIUOHHAS;

— rpynmnoBas (KoMaHHas) paboTa;

— 3aIllUTa IPOEKTOB.

Tema 5.1. OCHOBBI BeJIeHUS IPOCKTHOM JEATEIBHOCTH U TAM-MEHEIKMEHT.

Teopus. llpuHUMIBL  yIpaBI€HUS  NPOEKTAMHU, ATalbl  MPOECKTHOU
NeATEeIbHOCTH, OCHOBHBIC TEXHUKHU TaM-MEHEKMEHTA.

Tema 5.2. PaboTa xomaH/ Ha/x peanu3anyeld CBOEro MpoeKTa.

Ilpakmuka. Pa3paboTka, cOopka U mporpaMMupoBaHHEe poOOTa B KOMaHJeE,
TECTUPOBAHME U TOPAOOTKA MPOEKTA.

Tema 5.3. Utorosas 3amura.

llpakmuxa. TlpenctaBieHne TPOEKTa, JEMOHCTpalusi paboThl PpoOoTa,
OTBETHI Ha BOIIPOCHI IKCIIEPTHOTO KIOPH.

Tema 5.4. Pedaekcus.

llpakmuxa. T'pynmoBas AUCKYCCHs, BBISIBICHHE KIIOYEBBIX YPOKOB U

HAaBBIKOB, ITOJIYYCHHBIX B XOJIC ITPOCKTA.
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Dopma noodsedenus umozo8: MyOJINIHOE BHICTYIUJICHHE, 3allliTa UTOTOBOTO

IPOEKTA.

32



MOAYJIb «ITPOTPAMMHNPOBAHUE POBOTOB HA MICROPYTHON»

Keiic 1. OcnoBbl nporpammupoBanus Ha MicroPython.

JIaHHBIM KEWC HAIpaBICH Ha MOJYYECHUE HABBIKOB NPOTPAMMUPOBAHUS

JATYMKOB, a TAKKE HA U3yUYEHHUE OCHOB SI3bIKA MporpammupoBanusi MicroPython.

B pe3ynbrate yuaniyecs B KOMaH 1€ IOJKHBI HAMMCATh MTPOTPAMMHBIN KO/, C
MTOMOII[BI0 KOTOPOT'O YEJIOBEK CMOXKET YIPABJISITH POOOTOM.
Yuawuecs oonorcnol 3name:

— MPUHIUIBI paboThl ¢ podoToTexHudeckum Habopom LEGO Mindstorms

EV3,

— cpeny nporpammupoBanus Visual Studio Code;

— OCHOBHI sI3bIKa ITporpammupoBanus MicroPython;

— TEXHUKY O0€30IacHOCTH TpH paboTe C AIEKTPOHHBIMH KOMIIOHCHTAMHU H
KOMITBIOTEPOM.

Yuawuecs oonocnvl ymemo:

— OCYILECTBIATH MOUCK OIIMOOK MPOrPAMMHOTO KOJ1a, TPOU3BOAUTH OTIAAKY
COCTaBIICHHBIX MPOTPAMM,;

— OCYIIECTBIATH COOPKY POOOTOTEXHUUECKMX KOHCTPYKIIUH;

— paboTaTh ¢ mporpaMMamMH 0 CO3/IaHUI0 TTPE3CHTAIIHIA;

— apryMEHTHPOBAHO OTCTAaNBATh CBOKO TOUKY 3PEHUS;

— UCKaTh, OTOMPATh U CUCTEMATHU3UPOBATH MH(POPMAITHIO;

— paboTaTh B KOMaHJIE;

— O0OBEKTUBHO OILIEHUBATh PE3yNbTaThl CBOEH PaOOTHI.

Dopmbl 3aHAMULL, UCTIONIB3YEMBIE MTPU U3YYEHUH TAHHOTO MOAYJIS:

— JIGKIIHOHHAS;

— MpakTU4yecKas padora;

— KOMaHHas paboTa;

— 3aIIUTa IPOEKTOB.

Tema 1.1. N3yueHne 0a30BbIX MOHITHI IPOrpaMMUPOBAHUS. 3HAKOMCTBO CO
cpenout. IlepBas mporpamma.

Teopus. ba3oBble MOHATUS TPOTPAMMUPOBAHUS.
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Ilpaxmuka. Hamnmcanue mNporpaMMHOTO KOAQ, JIEMOHCTPHUPYIOLIETO
0COOCHHOCTH HMCTIONIb30BaHUS sI3bIKa MporpaMmupoBanus MicroPython.

Tema 1.2. Ilepemennnsie u Tulbl JaHHBIX B MicroPython. Ilonstue u
IPUMEHEHNE KOMMEHTApHUEB.

Teopus. IlpuHuunsl paboThl IEPEMEHHBIX M TUMOB JaHHBIX B MicroPython.
[IpyuMeHEeHnE KOMMEHTAPHUEB.

Ilpakmuka. Vcrionb30BaHUE MEPEMEHHBIX U COOTBETCTBYIOIIMX WM THIIOB
naHHbIX B MicroPython. Mcnionib3oBaHre KOMMEHTapHEB.

Tema 1.3. IlporpammupoBaHue ABMXKEHHS poOOTa MO MNPAMON C
UCITOJIb30BAaHUEM ITOTOKA KOMaH/.

Teopus. MeToapl OCYIIECTBICHHUS JBUXEHUS poOOTa MO MPSAMOA ¢
UCIIOJIb30BaHUEM si3bIKa mporpammupoBanus MicroPython B cpene Visual Studio
Code.

IIpakmuxka. [Tpumenenue cpensl nporpammupoBanus Visual Studio Code nnst
IPOrpaMMHUPOBAHUS ABUKEHHUS poOOTa MO MPSIMOM C HCHOJIb30BAaHUEM IOTOKA
KOMaH/I.

Tema 1.4. zyuenue koHcTpykuuu BeTBiieHUst B MicroPython. M3yuenue
noruyeckux oneparopoB AND, OR, NOT.

Teopus. llpunuunsl pabOThl KOHCTPYKLMHM BeTBIeHUss B MicroPython,
noruueckux oneparopoB AND, OR, NOT.

Ilpakmuka. llpuMeHeHHME KOHCTPYKIIMM BETBJIEHUS U  JOTUYECKUX
oneparopoB AND, OR, NOT.

Tema 1.5. HMcnonp30oBaHrME KOHCTPYKIIMU BETBJIEHUS B TPOTPaMMUPOBAHUU
pobora.

Teopus. PaboTa KOHCTPYKIMHU BETBJICHUS [IPU MPOTrPaMMHUPOBAHUH poOOTa.

Ilpakmuxa. Hanucanue nporpaMMHOTO KOJa, pEaU3yIOLIEro KOHCTPYKIIUIO
BETBJICHHUSI B POTPaMMUPOBAHUHU POOOTA.

Tema 1.6. U3yuenue uukinos B MicroPython.

Teopus. Ilpunuunsl padoTel HUKIOB B MicroPython.
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Ilpakmuka. Hanucanue HOpOrpaMMHOIO KOJia, pPEaIu3yHOLIEro LUKIbl B
MicroPython.

Tema 1.7. JIBuxenue po6oTa B OECKOHEUHOM IIHKJIE.

Teopus. MeTo bl OCYIIECTBIICHUS ABUKEHUS pOOOTAa B OECKOHEUHOM IIHKIIE.

IIpaxmuxa. Hanmcanue nporpaMMHOIO KOZa, OCYLIECTBIISIOIIETO IBUKEHHUE
poboTa B OECKOHEUHOM ITHUKJIE.

Tema 1.8. 3nakomcTBO ¢ MmaccuBamu B MicroPython.

Teopus. OCOOEHHOCTH UCTIO0JIb30BaHUs MacCUBOB B MicroPython.

Ilpakmuka. Hanucanue nTPOrpaMMHOrO  KOJAA, JEMOHCTPHUPYIOLIETO
BO3MOXKHOCTH MaccuBoB B MicroPython.

Tema 1.9. [IporpammupoBaHue ABMKEHUS 110 33JaHHOMY MapIIpyTy.

Teopusa. Metoabl OCYIIECTBICHHUS JABMXXEHHS pPOOOTa MO 33JaHHOMY
MapLpyTy.

Ilpakmuka. Hanmcanue nporpaMMHOTO KOZa, OCYIIECTBIISIOMIETO IBUKEHUE
po0oTa 1o 33JAHHOMY MapIIpyTy.

Tema 1.10. 3naxkomcTBO ¢ PyHkusimMu B MicroPython.

Teopus. ITpunnunel pabotel pynkuuii B MicroPython.

llpakxmuxa. Hanucanve mporpaMMHOTO KOJa, IEMOHCTPUPYIOIIETO padoTy
¢bynkuuii B MicroPython.

Tema 1.11. Vcnonbs3zoBanue GyHKIHI B pOOOTOTEXHHUKE.

Teopus. MeToapl puMeHeHUs (PYHKIUN B pOOOTOTEXHUKE.

Ilpaxmuxa. Hanucanue mporpaMMHOIO KOJia, PEaU3YIOLIEro (PYHKIMH C
HCIIOJIb30BaHUEM POOOTA.

Tema 1.12. PaGoTa Haj HHAMBUAYATBHBIM 3aJaHUEM.

Ilpaxmuka. Pa3paboTka KOHCTPYKIIUU ¥ POTPaMMHUPOBaHUE POOOTAa.

Tema 1.13. TectupoBanue.

Ilpaxkmuxa. 1Tpoxox1eHue TECTUPOBAHUSA 110 TEMaM Kenca.

Dopma noogeoeruss umo208: TECTUPOBAHNUE.
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Keiic 2. Bctpoennslie QyHKIUM, onepaTopbl 4 0a30Bbie 0MOJIHOTEKHU
MicroPython.

JlaHHBIN Ke¥C HampaBJIeH Ha MOJIy4YeHHE 3HAHUU 110 BCTPOCHHBIM (QYHKITUSIM,

orepaTopam u 6a30BbIM Oubmorekam MicroPython u Ha mproOpeTeHne HaBBIKOB UX

MPUMEHEHUS TPU MPOTPAMMUPOBAHUU POOOTOB.

EV3;

anu;uec;z OO0JIIHCHBL 3HAMD '

— OpuHIUOBL paboThl ¢ pobdoTtoTexHnyeckuM Habopom LEGO Mindstorms

— OCHOBBI fA3bIKa MporpamMmmupoBanust MicroPython.

Yuawuecs oonscnol ymemo:

— OCYHIECTBJISAITh MOUCK OMKUOOK MPOTrpaMMHOTr0 KO/a;

— IPOU3BOIUTH OTJIAJIKY COCTaBICHHBIX ITPOTPAMM;

— OCYHIECTBIISITh COOPKY POOOTOTEXHUYECKUX KOHCTPYKIIMIA;

— paborath co cpenoit mporpammupoBanust Visual Studio Code;
— UCKaTh, OTOMPATh U CUCTEMATHU3UPOBATH NH(POPMAITHIO;

— 00BEKTUBHO OLIEHUBATh PE3YJIbTaThl CBOCH PaOOTHI.

Dopmbl 3aHAMULL, UCTIONIB3YEMBIE ITPU U3YUYEHUH JTAHHOTO Keifca:
— JIGKIIHOHHAS;

— rpynmnoBas padoTa;

— IIpaKTU4ecKas pabora;

— TECTUPOBAHHE.

Tema 2.1. Oneparops! «break» u «continuey.

Teopus. llpunnumnsl paboTel onepaTopoB «break» u «continueynue.
Ilpaxmuxa. Vicnonb3oBanue onepatopoB «break» u «continuey.
Tema 2.2. Ciucku, KOPTEXKH, ITapbl, map.

Teopus. I1loHsTHS CIUCKOB, KOPTEKEH, ITap, map.

Ilpakmuxa. Hanucanue NporpaMMHOIO  KOJIa, JAEMOHCTPUPYIOLIETO

0COOEHHOCTH CIMCKOB, KOPTEKEMH, Iap 1 map.

Tema 2.3. Ilonarue 0a3oBbix ¢GyHKuMA. [Ipumepsl 0a30BbIX (QYHKUUN B

MicroPython.
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Teopus. [lousiTue n mpumepsl 6a30BbIX QyHKIMI B MicroPython.

Ilpaxmuxa. Hamucanue mnporpaMMHOrO KoOJa, peaidu3yromero 0a3oBble
dbyukiuu B MicroPython.

Tema 2.4. bubimorexu B MicroPython.

Teopus. Ilonstue 6ubauorexk B MicroPython.

llpakxmuxa. Vcnonw3oBanue Oubnanorek MicroPython npu Hanucanum
IPOrPaMMHOT0 KOAA.

Tema 2.5. Pexypcus. IInmockl 1 MUHYCBI MCIIOJIB30BaHUsI pekypcuu. Kak
n30ekKaTh PEKYyPCUH.

Teopus. IloHsITHE PEKYPCUU; TUTFOCHI I MUHYCBI €€ HCIIOJIb30BaHMS.

Ilpakmuxa. Vicrionp30BaHue pEKypCcUM B IPOrpaMMHOM Koxe. [Ipumenenune
METOJI0B U30E€TaHusl PEKyPCHUHU.

Tema 2.6. 3anura mpoekToB. Pedekcus.

lpaxmuxa. IlpeacraBieHue pe3ynbTaTOB MPOEIaHHON paOOThHI. MOJIBEICHUE
UTOTOB pabOThI KKJO0TO 00Y4aroIIerocs.

Dopma nodgederus umo208: 3aluTa MpoeKTa.

Keiic 3. U3yuenune 0a3oBbix koHcTpykumii LEGO EV3.

JlaHHBIN Kelic HampaBlieH Ha u3ydeHue 0a30Bbix KoHCTpyKimii LEGO EV3
TaKUX Kak: MporpaMMbl 0OpabOTKH CUTHAJIOB JATUYMKOB KAaCaHUs, YJIbTPA3BYKOBBIX
JTATYNKOB, HHPPAKPACHBIX JATUYUKOB.

Yuawuecs oonocnvl 3uams:

— TpuHIHIBI PaboThl ¢ pobdoTtoTexHnueckuM Habopom LEGO Mindstorms
EV3;

— uHTepdeiic cpenpl nporpammupoBanus Visual Studio Code;

— TEXHUKY 0€30MmacHOCTU Ipu padoTe € 3JIEKTPOHHBIMU KOMIIOHEHTaMH U
KOMITbIOTEPHBIMU YCTPOMUCTBAMH.

Yuawuecs oonoicnvl ymemo:

— OCYILIECTBIIATH MOUCK OIIMOOK MPOrpaMMHOI0 KO/a;

— IPOU3BOJIUTH OTJIAJIKY COCTaBIEHHBIX TPOrPaMM;

— OCYIIECTBIISATh COOPKY pOOOTOTEXHUYECKUX KOHCTPYKIIHIA,
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— paboTath ¢ mporpaMmmamHu 1o CO3/1aHUI0 MPE3CHTAIIHIA;

— UCKaTh, OTOMPATh U CUCTEMATU3UPOBATh HH(POPMAIIHUIO;

— paboTaTh B KOMaH/IE;

— O0OBEKTUBHO OLIEHUBATh PE3YJbTaThl CBOEH PadOTHI.

Dopmbl 3aHAMULL, NCTIOJIB3YEMBIE ITPU U3YUEHUH JTAHHOTO Keiica:

— JIEKIIIOHHAS;

— rpymnmnoBas (KoMaHHas) paboTa;

— 3alIUTa IPOEKTOB.

Tema 3.1. [IporpamMmmbr 00pabOTKH CUTHAJIOB TaTYUKOB KacaHUSI.

Teopus. [TpuHIUIIBI U METO/IbI OOPaOOTKH CUTHAJIOB IATYUKOB KacaHUSI.

IIpakmuxka. Tlpumenenre oOpabOTKHU CHUTHAJNIOB JATYMKOB KacaHWsl poOOTa
MOCPEACTBOM IIPOrPaMMHOTO KO/JIa.

Tema 3.2. IIporpammbl 00paOOTKH CUTHAJIOB YJIbTPa3BYKOBBIX JATYMKOB.
W3mepenne paccTosHus 10 00BeKTa.

Teopusa. IlpuHuunbl ¥ MeToAbl OOpPaOOTKM CHUTHAJIOB YJIbTPa3BYKOBBIX
JaTYNKOB. METO bl M3MEPEHUS PACCTOSTHUS 10 0OBEKTA.

Ilpaxmuxa. V3mepenne poOOTOM pacCTOSHUS 10 OOBEKTa C MOMOIIBIO
yIIbTPa3BYKOBBIX JATYUKOB.

Tema 3.3. [IporpamMmmMbl 00pabOTKK CUTHAJIOB HHPPAKPACHOTO TaTYUKA.

Teopus. TlpuHIUnel u MeTOABI OOpPAOOTKM CHUTHAJIOB HH(PAKPACHBIX
JIaTYNKOB. METOIbI OCYIIECTBICHUS €3/IbI Ha MasiKk POOOTOM.

Ilpakmuka. JIBrxkeHue Ha Mask poOOTOM C TOMOIBI0 HH(GPaKPaCHBIX
JaTYNKOB.

Tema 3.4. Ilporpammbl 00paOOTKM CHUTHAJIOB HH(PAKPACHOTO JaTyHKa.
Bueurnee ynpasienue po6oToMm.

Teopus. MeTobpI OCYIIIECTBIICHHUSI BHEIITHETO YIIPABIEHUS POOOTOM.

Ilpakmuxa. BHelHee yrpaBiieHHE POOOTOM C TOMOIIBI0 HH(PPAKPACHBIX
JaTYNKOB.

Tema 3.5. Hanmcanue nporpaMm sl ONpPEAEIICHUS] OPOTOBBIX 3HAYEHUU

TEMHOI'O M CBETJIOIO YYaCTKOB.
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Teopus. MeTtoabl onpeenaeHrs NOPOroBbIX 3HAYEHU TEMHOIO U CBETJIOrO
Y4aCTKOB.

IIpakmuka. Hanvcanue nporpaMMbl JIJIsl OIIpeiesieHrs poOOTOM MOPOTOBBIX
3HAYEHUN TEMHOTO U CBETJIOr0 y4acTKOB.

Tema 3.6. Hammcanue nporpamm [Jsi ONpPENEIEHUS CPEIHETO 3HAYEHUS
OCBEIIIEHHOCTH.

Teopus. MeTo bl ope/ieSICHHs CPETHETO 3HAUEHUSI OCBEILIEHHOCTH.

llpakxmuxa. Hanvcanue nporpaMMbl ISl ONpeeseHus poOOTOM CPEIHETO
3HAYEHUSI OCBEILIEHHOCTH.

Tema 3.7. Hanrcanue nmporpaMMsl 17151 OTCIIEKUBAHUS JBUKEHHS poOOTa 110
JIUHUU.

Teopusi. MeTOaBI OTCIEKUBAHUS ABMKEHUS pOOOTA 10 JIMHUH.

IIpakmuka. Peanuzanus OTCIIEKMBAHMS JBM)XEHHS poOOTa MO JIMHUU C
MTOMOIIIBIO0 MPOTPAMMHOI0 KOJIA.

Tema 3.8. 3HaKOMCTBO C TUPOCKOTTMYECKUM JATYHKOM.

Teopus. 1lpuHuunbl (QYHKIMOHMPOBAHUS TUPOCKOMMYECKOTO JaTUYMKA H
METOJIbI pa0OTHI C HUM.

llpaxmuxa. TlpumeHeHre METOMOB pabOThl C TUPOCKOIMMYECKHUM JIaTYUKOB
JUJISL OCYIIIECTBJICHUS JeUCTBUM poOoTa.

Tema 3.9. [IporpamMmmupoBanue poboTa JjIs IBUKEHUS CIIUPATILIO B 3MEHKOM.

Teopus. MeTobl OCYIIECTBICHUS JBUXKEHUS po0OTa 1O CIIUPaIu U 3MEUKO.

Ilpakmuka. OcylmecTBUTh JBIKEHHE pOOOTAa MO CHUPATIA W 3MEUKON C
MTOMOIIIBIO TIPOTPaMMHOTO KoJ1a Ha si3bike MicroPython.

Tema 3.10. PaGoTa Hag HHAUBUAYATBHBIM 3aJaHUEM.

IIpakmuka. CO0p 1 IporpaMMUpOBaHUE poOOTaA C YIETOM UHANBUYAITEHOTO
TEXHUYECKOTO 3a/1aHUSI.

Tema 3.11. TectupoBaHnue.

Ilpakmuxka. ITpoxoxkaeHUE TECTUPOBAHUS 10 TEMAM Kelca.

Dopma noodgeoenus: umo208: TECTUPOBAHUE.
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Keiic 4. PaboTa Hag HTOrOBBIM MPOEKTOM.

JlanHplii Kelc HampaBieH Ha NPUOOPETEHHE HAaBBIKOB IOCTAHOBKH
npoOJIEeMHOM CHUTyalldid M TIOMCKOB TyTEH €€ peuieHus ¢ MOMOIIbI0 poboTa.
YyeHukam HE0OXOIMMO 3alpOorpaMMHpPOBATh poOOTa JJIsl PEIICHMs] TOCTABICHHON
3aJ]a4M U OCYIIECTBUTDH €r0 TECTUPOBAHUE.

Yuawuecs oonocnvl suams:

— MPUHLUIBI padoThl ¢ podoToTexHuyeckumM Habopom LEGO Mindstorms
EV3;

— unrepdeiic cpeanl nporpammupoBanusa Visual Studio Code;

— TEXHHUKY O€30MaCHOCTU MpPHU paboTe C ANEKTPOHHBIMU KOMIIOHEHTAMHU U
KOMIBIOTEPHBIMHU YCTPOHCTBAMHU.

Yuawuecs oonscnvl ymemo:

— OCYILIECTBIIATh MOUCK OIKUOOK MPOTPaMMHOI0 KOa;

— IPOU3BOIUTH OTIAJIKy COCTaBICHHBIX TPOTPaAMM;

— OCYIIECTBIATH COOPKY POOOTOTEXHUYECKIX KOHCTPYKITUH;

— paboTath ¢ mporpaMmamHu 1o CO3/1aHUI0 MPE3CHTAIIHIA;

— CJIylIaTh M CIIBIIIATh COOECeTHUKA;

— apryMEHTHUPOBAHHO OTCTanBaTh CBOIO TOUKY 3PEHUS;

— UCKaTh, OTOMPATh U CUCTEMATHU3UPOBATH HH(POPMAITHIO;

— paboTaTh B KOMaH/JIE;

— TBOPYECKHU MBICIUTD, IPUIYMBIBATh U BOILJIOLIATH B )KU3Hb CBOU UJICH;

— 00BEKTHBHO OLIEHUBATh PE3YJIbTaThl CBOCH PAOOTHI.

Dopmbl 3aHAMULL, UCTIONIB3YEMBIE TIPU U3YyYEHUH TAHHOTO Keiica:

— JIGKIIUOHHAS;

— rpynnoBas (KomaHAHas) padoTa;

— TPYIIOBbIE KOHCYJIbTAIlUY;

Tema 4.1. [ToctaHoBKa MpoOJIEMHON CUTYAIINH, IOUCK ITyTEH PEILICHUS.

Teopus. MeToapl MOCTAaHOBKH MPOOJIEMHON CUTYyallMd U CIOCOOBI TOWCKa

IIyTH pCIICHUA MOCTaBJICHHOM 3aJda4H.
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Ilpakmuxa. OcCyIecTBICHUE TOCTAHOBKH TPOOJIEMHOM CHUTyalliul C
MOCJIEAYIOIIUM ITOMCKOM MYTH €€ PEIICHMUS.

Tema 4.2. Coopka poOoTa AJ1s1 peleHus: IpoOIeMBbI.

Teopus. CriocoOb1 cOOpKU poOOTa JIJIst OCYIIECTBICHUS PaHee MOCTaBICHHON
poOJIEMBl.

llpaxmuxa. OcymiecTBieHre COOPKH poOOTa Il pEelIeHUs MOCTaBICHHOMN
poOJIEMBI.

Tema 4.3. [IporpammupoBanue podoTa JJIsl peIeHus MOCTaBICHHOM 3a1auu

Teopus. CiocoObI MPOTpaMMHUPOBAHUS pOOOTA /IS PEIIEHUS TTOCTaBICHHON
3a7a4u.

llpakmuxa. OcyliecTBICHUE TPOTPaMMHUPOBAHUs pPoOOTa ISl PEIICHUS
MOCTABJICHHOW 3a/ladyd C TOMOIbI0 3HAHWM W HABBIKOB, MPHOOPETEHHBIX B
MPEAbIAYIINX KEHCaX.

Tema 4.4. TectupoBanue po0OOTa, PEIIAIOIIETO TOCTABICHHYIO 3a/1a4y.

Teopusi. Metoasl TeCTUpOBaHHS poOOTa JIJIsi ONIPECIICHHs YCIIEITHOCTH €r0
(GyHKIHOHUPOBAHUS.

IIpakmuxka. TectupoBanue poOOTa, pEIIAOIIETO MOCTABICHHYIO 3a/1a4y, JJIs
OTPE/ICJICHUST YCIEIIHOCTH ero (yHKIuoHUpoBaHus. JlopaboTka KOHCTPYKIIUH,
MPOTPAMMHOTO KO/Ia.

Tema 4.5. [ToaroroBka K myOoJIUYHON JEMOHCTPAIIUN U 3aLTUTE PE3YJIHTATOB
MOJYJIS.

Ilpaxkmuxa. 11oArOTOBUTH U IPE3EHTOBATH CBOM MPOEKT.

dopma noodgedenus umo206: MOATOTOBIIEHHAS 3alIUTa CBOEr0 MPOEKTA.

Tema 4.6. 3amuTa npoekToB. Pedekcus.

Ilpakmuxa.  llpencraBneHue  pe3yabTaTOB  MPOJACIAHHOW  paOOTHI.
OOcyxeHue TMOJIYyYEeHHBIX PE3yJbTaTOB, IOJBEICHUE HTOTOB PabOTHI KaXKI0TO
o0yuaromierocs.

dopma nodgedenus umo206: MyoJIMIHAS 3alATA MPOCKTA.
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MOAYJIb «TPOT'PAMMUPOBAHUE POBOTOB HA MicroPython»
Keiic 1. OcHoBbl nporpammupoBanus Ha MicroPython.
JlanHblil Keiic HampaBjieH Ha IMOJyYeHHE HABBIKOB IPOrPAMMHUPOBAHMS
JATYMKOB, a TAKKE HA M3yUYCHUE OCHOB SI3bIKA MporpammMmupoBanus MicroPython.
B pe3ynbrate yuaniuecs B KOMaH i€ IOJ>KHBI HAMUCATh MPOTPAMMHBIN KO/, C
MIOMOIUIBIO0 KOTOPOT'O YEJIOBEK CMOXKET YNPABISATH pOOOTOM.

yttamuec;z OO0JIIHCHBL 3HAMD '

— OpUHIUIBL paboThl ¢ pobdoTtoTexHndeckuM Habopom LEGO Mindstorms

EV3,

— cpeny nporpammupoBanus Visual Studio Code;

— OCHOBBI f3bIKa MporpamMmmupoBanusi MicroPython;

— TeXHUKy Oe30macHOCTH TpH paboTe C AIEKTPOHHBIMH KOMIIOHEHTAMHU H
KOMIBIOTEPOM.

Yuawuecs oonscnol ymemo:

— OCYIIECTBIISATH MOUCK OIMUOOK MPOTrPAMMHOTO KOJ1a, IPOU3BOAUTH OTIAAKY
COCTaBJICHHBIX TIPOTPAMM;

— OCYHIECTBIATH COOPKY POOOTOTEXHUYECKIX KOHCTPYKITUH;

— paboTaTh C MpOrpaMMamMu 1O CO3/IaHUIO MMPE3CHTAIIHIH;

— apTyMEHTUPOBAHO OTCTaMBATh CBOIO TOUKY 3PCHHSI;

— MCKaTh, OTOMPATh M CUCTEMATHU3UPOBATh HHPOPMAITHIO;

— paboTaTh B KOMaH/IE;

— OOBEKTUBHO OIIEHUBATH PE3YJIbTAThl CBOCH PaOOTHI.

Dopmbl 3aHAMULL, UCTIONB3YEMBIC TIPH U3YYEHUH TAHHOTO MOMYJIS:

— JICKITMOHHAS;

— IIpaKkTU4ecKas padoTa;

— KOMaHHasi pabora;

— 3alquTa IIpPOCKTOB.

42



Keiic 2. Bctpoennslie QyHKIUM, onepaTopbl 4 0a30Bbie 0MOJIHOTEKHU
MicroPython.

JlaHHBIN Ke¥C HampaBJIeH Ha MOJIy4YeHHE 3HAHUU 110 BCTPOCHHBIM (QYHKITUSIM,

orepaTopam u 6a30BbIM Oubmorekam MicroPython u Ha mproOpeTeHne HaBBIKOB UX

MPUMEHEHUS TPU MPOTPAMMUPOBAHUU POOOTOB.

EV3;

anu;uec;z OO0JIIHCHBL 3HAMD '

— OpuHIUOBL paboThl ¢ pobdoTtoTexHnyeckuM Habopom LEGO Mindstorms

— OCHOBBI fA3bIKa MporpamMmmupoBanust MicroPython.

Yuawuecs oonscnol ymemo:

— OCYHIECTBJISAITh MOUCK OMKUOOK MPOTrpaMMHOTr0 KO/a;

— IPOU3BOIUTH OTJIAJIKY COCTaBICHHBIX ITPOTPAMM;

— OCYHIECTBIISITh COOPKY POOOTOTEXHUYECKUX KOHCTPYKIIMIA;

— paborath co cpenoit mporpammupoBanust Visual Studio Code;
— UCKaTh, OTOMPATh U CUCTEMATHU3UPOBATH NH(POPMAITHIO;

— 00BEKTUBHO OLIEHUBATh PE3YJIbTaThl CBOCH PaOOTHI.

Dopmbl 3aHAMULL, UCTIONIB3YEMBIE ITPU U3YUYEHUH JTAHHOTO Keifca:
— JIGKIIHOHHAS;

— rpynmnoBas padoTa;

— IIpaKTU4ecKas pabora;

— TECTUPOBAHHE.

Tema 2.1. Oneparops! «break» u «continuey.

Teopus. llpunnumnsl paboTel onepaTopoB «break» u «continueynue.
Ilpaxmuxa. Vicnonb3oBanue onepatopoB «break» u «continuey.
Tema 2.2. Ciucku, KOPTEXKH, ITapbl, map.

Teopus. I1loHsTHS CIUCKOB, KOPTEKEH, ITap, map.

Ilpakmuxa. Hanucanue NporpaMMHOIO  KOJIa, JAEMOHCTPUPYIOLIETO

0COOEHHOCTH CIMCKOB, KOPTEKEMH, Iap 1 map.

Tema 2.3. Ilonarue 0a3oBbix ¢GyHKuMA. [Ipumepsl 0a30BbIX (QYHKUUN B

MicroPython.
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Teopus. [lousiTue n mpumepsl 6a30BbIX QyHKIMI B MicroPython.

Ilpaxmuxa. Hamucanue mnporpaMMHOrO KoOJa, peaidu3yromero 0a3oBble
dbyukiuu B MicroPython.

Tema 2.4. bubimorexu B MicroPython.

Teopus. Ilonstue 6ubauorexk B MicroPython.

llpakxmuxa. Vcnonw3oBanue Oubnanorek MicroPython npu Hanucanum
IPOrPaMMHOT0 KOAA.

Tema 2.5. Pexypcus. IInmockl 1 MUHYCBI MCIIOJIB30BaHUsI pekypcuu. Kak
n30ekKaTh PEKYyPCUH.

Teopus. IloHsITHE PEKYPCUU; TUTFOCHI I MUHYCBI €€ HCIIOJIb30BaHMS.

Ilpakmuxa. Vicrionp30BaHue pEKypCcUM B IPOrpaMMHOM Koxe. [Ipumenenune
METOJI0B U30E€TaHusl PEKyPCHUHU.

Tema 2.6. TectupoBaHue.

IIpakmuxka. TIpoxoxJieHHE TECTUPOBAHUSA MO TeMaM MoayJsl «BcTpoeHHbie
dbyHKIIMH, oTiepaTopsl U 6a3oBbie OubIMoTeku MicroPythony.

Dopma noogedenus umo208.; TECTUPOBAHUE.

Keiic 3. U3yuenune 0a3oBbix koHcTpykuuii LEGO EV3.

JlaHHBIN Kelic HampaBlieH Ha u3ydeHue 0a30Bbix KoHCTpyKumii LEGO EV3
TaKUX Kak: MporpaMMbl 0OpabOTKH CUTHAJIOB JATUYMKOB KAaCaHUS, YJIbTPA3BYKOBBIX
JTATYNKOB, HHPPAKPACHBIX JATYUKOB.

Yuawuecs oonscnol s3mame:

— mpuHIHNBI PaboTel ¢ pobdoTtoTexHnueckuM Habopom LEGO Mindstorms
EV3;

— uHTepdeiic cpenpl nporpammupoBanus Visual Studio Code;

— TEXHUKY O0€30MacHOCTU Ipu padoTe C 3JIEKTPOHHBIMU KOMIIOHEHTaMH U
KOMITbIOTEPHBIMU YCTPOMUCTBAMH.

Yuawuecs oondxcnol ymems:

— OCYILECTBJIATH MOUCK OIMOOK MPOrpaMMHOI0 KOAa;

— IPOU3BOJIUTH OTJIAJIKY COCTaBIEHHBIX TPOTPaMM;

— OCYIIECTBIIATH COOPKY pOOOTOTEXHUYECKUX KOHCTPYKIIHIA,
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— paboTath ¢ mporpaMmmamHu 1o CO3/1aHUI0 MPE3CHTAIIHIA;

— UCKaTh, OTOMPATh U CUCTEMATU3UPOBATh HH(POPMAIIHUIO;

— paboTaTh B KOMaH/IE;

— O0OBEKTUBHO OLIEHUBATh PE3YJbTaThl CBOEH PadOTHI.

Dopmbl 3aHAMULL, NCTIOJIB3YEMBIE ITPU U3YUEHUH JTAHHOTO Keifca:

— JIEKIIIOHHAS;

— rpymnmnoBas (KoMaHHas) paboTa;

— 3alIUTa IPOEKTOB.

Tema 3.1. [IporpamMmmbr 00pabOTKH CUTHAJIOB TaTYUKOB KacaHUSI.

Teopus. [TpuHIUIIBI U METO/IbI OOPaOOTKH CUTHAJIOB IATYUKOB KacaHUSI.

IIpakmuxka. Tlpumenenne oOpaOOTKU CUTHAIOB JATYMKOB KacaHWsl poOoTa
MOCPEACTBOM IIPOrPaMMHOTO KO/JIa.

Tema 3.2. IIporpammbl 00paOOTKH CUTHAJIOB YJIbTPa3BYKOBBIX JATYMKOB.
W3mepenne paccTosHus 10 00BeKTa.

Teopusa. IlpuHuunbl ¥ MeToAbl OOpPaOOTKM CHUTHAJIOB YJIbTPa3BYKOBBIX
JaTYNKOB. METO bl M3MEPEHUS PACCTOSTHUS IO 0OBEKTA.

Ilpaxmuxa. V3mepenne poOOTOM pacCTOSHUS 10 OOBEKTa C MOMOIIBIO
yIIbTPa3BYKOBBIX JATYUKOB.

Tema 3.3. [IporpamMmmMbl 00pabOTKK CUTHAJIOB HHPPAKPACHOTO TaTYUKA.

Teopus. TlpuHIUnel u MeTOABI OOpPAOOTKM CHUTHAJIOB HH(PAKPACHBIX
JIaTYNKOB. METOIbI OCYIIECTBICHUS €3/IbI Ha MasiKk POOOTOM.

Ilpakmuka. JIBrxkeHue Ha Mask poOOTOM C TOMOIBI0 HH(GPaKPaCHBIX
JaTYNKOB.

Tema 3.4. Ilporpammbl 00paOOTKM CHUTHAJIOB HH(PAKPACHOTO JaTyHKa.
Bueurnee ynpasienue po6oToMm.

Teopus. MeTobpI OCYIIIECTBIICHHUSI BHEIITHETO YIIPABIEHUS POOOTOM.

Ilpakmuxa. BHelHee yrpaBiieHHE POOOTOM C TOMOIIBI0 HH(PPAKPACHBIX
JaTYNKOB.

Tema 3.5. Hanmcanue nporpaMm sl ONpPEAEIICHUS] OPOTOBBIX 3HAYEHUU

TEMHOI'O M CBETJIOIO YYaCTKOB.
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Teopus. MeTtoabl onpeaenaeHrs TOPOroBbIX 3HAYEHUI TEMHOTO U CBETJIOrO
Y4aCTKOB.

IIpakmuka. Hanvcanue nporpaMMbl JIJIsl OIIpeiesieHrs poOOTOM MOPOTOBBIX
3HAYEHUN TEMHOT'O U CBETJIOr0 y4acTKOB.

Tema 3.6. Hammcanue nporpamm [Jsi ONpPENEIEHUS CPEIHETO 3HAYEHUS
OCBEIIEHHOCTH.

Teopus. MeToibl onipe/ieSICHHs CPETHETO 3HAUEHUSI OCBEILIEHHOCTH.

llpaxmuxa. Hanvcanue nporpaMMsbl ISl ONpeeseHus poOOTOM CPEIHETo
3HAYEHUSI OCBEILICHHOCTH.

Tema 3.7. Hanrcanue mporpaMMsl 17151 OTCIIEKUBAHUS JBUKEHUS poOOTa 110
JIUHUU.

Teopusi. MeTOabI OTCIEKUBAHUS ABUKEHUS pOOOTA 110 JIMHUH.

IIpakmuka. Peanuzanus OTCIIEKMBAHMS JBMXXEHHS poOOTa MO JIMHUU C
MTOMOIIILIO0 MPOTPAMMHOI0 KOJIA.

Tema 3.8. 3HaKOMCTBO C TUPOCKOTTMYECKUM JATUHKOM.

Teopus. IlpuHuunbl (QYHKIMOHUPOBAHUS TUPOCKOMMYECKOTO JaT4YMKa H
METOJIbI pa0OTHI C HUM.

llpaxmuxa. TlpumeHneHre METOJ0B pabOThl C TUPOCKONMMYECKUM JIATUUKOB
JUJISL OCYILIECTBJICHUS JeUCTBUN poOoTa.

Tema 3.9. [IporpamMmmupoBanue poboTa JJIsl IBUKEHUS CIIUPATILIO B 3MEHKOM.

Teopus. MeTobl OCYIIECTBICHUS JBUXKEHUS po0OTa 1O CIIUPaIu U 3MEUKO.

Ilpakmuka. OcylmecTBUTh JBIKEHHE POOOTAa MO CHUPATIA W 3MEUKON C
MOMOIIIBIO TIPOTPAMMHOTO KoJ1a Ha si3bike MicroPython.

Tema 3.10. PaGoTa HaJ1 TPOEKTOM.

Ilpakmuxka. TIpopaboTka uaen mpoekTa, cOOp U MporpaMMUpOBaHKE poOoTa.
[ToaroroBka npe3eHTauu NpoeKTa.

Tema 3.11. 3amura npoexToB. Pedexcus.

IIpaxmuxka. [lpencraBienne pe3yabTaTOB MPOICTAHHON PaOOTHI. MOBEICHUE
HUTOTOB pabOThI KaXKJI0I0 00yUYaroIerocs.

(DOpMCl Nn00BeOeHUs. UMO208: 3alrTa IIPOCKTaA.
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OLHEHOYHBIE MATEPHUAJIBI

Bo BpeMms mpoBeneHMs Kypcea MPEANoaracTcsl TeKyInuid, IPOMEKYTOUHbIN U
UTOTOBBIA KOHTpOJb. [IpoMexyTouHas aTTectanus OOYYaIOIIUXCS MO JaHHON
IporpaMMe IpoBoAUTCS B (OpME ONPOCOB, TECTUPOBAHUH, IIPAKTUYECKUX pabOT 110
Kakaoi Tteme. Kpome TOro, mnpoBepka pe3yJbTaTOB OCBOCHMS IPOTPAMMBI
OCYILECTBIISIETCA TOCTOSIHHO: IIOCJHE M3YYEHHsI KaXKJIOro paszena IporpaMMsl,

y4aluecs KOHTPOJIbHbIE TECTUPOBAHUS U TAOOpATOPHBIE paOOTHI.

Bxoouoii koumpons — He TPOBOJIUTCSL.

Texywuti KoHmMpoOIb OCYIIECTBIISIETCS HA 3aHATHUSIX B TEUEHUE BCETO OOyUEHHUS
JUTSL OTCIISKUBAHUS YPOBHSI OCBOCHHUS YI€OHOTO MaTepuaia mporpaMMBl.

DopmBI:

— ONPOC TEOPETHUECKOIO MaTEPHUAIIA;

— KOHTPOJBbHBIC TCCTHI.

Ilpomesicymounas ammecmayusi IPOBOJUTCS C UENbIO BBISBICHHUS YpOBHS
OCBOCHHMS MPOTPaMM OOYYAIONTUMHUCS U YPOBHS Pa3BUTHS JTUIHOCTHBIX KaueCTB 10
3aBEPIICHHUIO KAXKIOTO Kypca MporpaMMbI.

DopMBI:

— OMNPOC TEOPETHUUECKOTO MaTepHaa;

— KOHTPOJIHHBIC TECTHI;

— MPaKTHYECKue padOoThI;

— y1abopaTopHbIC PaOOTHI.

Hmoeosoe oyenusanue NpoBOJUTCS B KOHIIE 00YUYEHUS 1O KypCy.

dopma: KOHTPOJIBHOE TECTUPOBAHUE.
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Onenka

Pe3syabTar

Bricokuit
YpOBEHb

- CdopmupoBaHbl CHCTEMAaTHYECKOE 3HAHUE OCHOBHBIX TMOHATUMN
nH(pOPMAIMOHHOH 0€30MacHOCTH,

- CdopmupoBanbl 3HaHHS O 0O€30MaCHOM IIOBEICHUHM TpH paboTe ¢
KOMITBIOTEPHBIMU TTPOrpaMMaMu, HHPOpPMAIHEH B CETH UHTEPHET.

- CdopmupoBanbsl yMmeHHUs Oe3omacHO paboTtath ¢ HH(POpPMAILHEH,
aHAJIM3UPOBATH M 0000IIATH TOTYYEHHYIO HH(POPMAIIHIO.

- CaMocCTOsTENbHO, HEOPAMHAPHO PEIIaeT 3aJauu, CIocOOeH caM HalTu
CBOH IIyTh pELICHUS.

- IlposiBisier UHTEpEC M TBOPUECKOE OTHOIICHHE K H3y4aeMbIM TEMaM,
CTPEMUTCS IOTYYUTH TOTOTHUTEIbHYIO HHHOPMAITHIO.

- MoxeT caMOCTOSITENIbHO OLIEHUTh CBOM BO3MOXKHOCTH B BBIITOJIHEHUU
3aJlaHusl, YIYUTHIBas U3MEHEHUS U3BECTHBIX CIIOCOOOB JICHCTBUS.

- [IposiBnsieT caMOCTOATEIBHOCTD, TYHKTYaJIbHOCTh U OTBETCTBEHHOCTDH B
MOJITOTOBKE K 3aHSITHSIM.

Cpennuit
YPOBEHb

- 3HaHus B 00J1aCTH OCHOBHBIX MOHSATHUN WH()OPMAITMOHHONW 0€301MacHOCTH
HE CUCTEeMAaTU3UPOBAHBI, XaOTUYHbI, YACTUYHO OIINOOYHBIE.

- HaBpiku Oe3omacHoro mnoBeneHUs TNpu paboTe C KOMIBIOTEPHBIMU
nporpaMMaMu, HHQOpPMAalMe B CETH HHTEPHET YacTUYHO HMEIOTCH.
WNHoraa HyHa MOMOIIb.

- MHTepec BO3HHMKaeT K HOBOMY MaTepHaly, HO HE K crocobam ero
MPUMEHEHHUSI Ha TPAKTHKE.

- Moxer ¢ momouipio megarora 6e30macHo padoTaTh ¢ HH(OpMAIHEH,
aHATM3UPOBATH U 0000IIATh MOTYYEHHYIO HH(OpMAITHIO.

- IlposiBnsger caMOCTOSTENBHOCTh, HO MpPU TOATOTOBKE K 3aHATHUAM
TpeOyeTcsi BHEIIHSS CTUMYJISIUS.

Huskuit
YPOBEHb

- 3HaHUS B 00JIACTH OCHOBHBIX MOHATUI HHPOPMAIIMOHHON 0€30MacCHOCTH
OTCYTCTBYIOT. IMeromuecs: mpeIcTaBICHHs 94acTO OMUOOYHBI.

- Yyamuiics HE yMeeT, He TBITAeTCS W HE HCIBITHIBAET MOTPeOHOCTH B
OIICHKE CBOMX JCHCTBUI — HU CAMOCTOSITEIHHOM, HU 110 TIPOCKOE memarora.
- YpoBeHb CaMOCTOSATEIBbHOCTH YYalllUXCSd HU3KUW, MpU MOATOTOBKE K
3aHATHUSAM TPEOYETCs TOCTOSTHHAS BHEIITHSSI CTUMYJISIINS.

- B coBMecCTHOI AESITENIbHOCTH HE MBITAETCA JIOTOBOPUTHCSA, HE MOXKET
MIPUATH K COTJIACHI0, HACTAaMBAET Ha CBOEM, KOH(DJIMKTYET WJIM UTHOPUPYET

JOPYTHX.
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METOINYECKOE OBECIIEYEHHUE ITPOI'PAMMBI «TPOIT'PAMMUPOBAHUE POBOTOB»

IIpuémbl 1 MeTOIBI JAnpakTuyeckum dopma
. ®opma OpraHu3auuu MaTepHuall. Texnnueckoe ocHAllleHHe | MOJBe/de
Tema keiica . .
3aHATHI o0pa3oBaTeJIbHOIO JIEKTPOHHbIE U PACXOJHBII MaTepuaJl HUSA
npoiecca HCTOYHUKH UTOTOB
MOAYJb «TPOTPAMMHUPOBAHUE POOTOB HA MINDSTORMS® Home»
Kerc 1. Kom6unupona | [IpoexTHbIif MeTO; 1. Mapxu Maxer. | « Kommnbtotepsr (HOyTOYKHM) | Tectupo
OcCHOBEI HHas KeiCc-METO/I; Scratch ans mereit, | ¢ gOCTYIIOM K CETH | BaHUE
IIporpaMmmMupoBa poOJIeMHOE CaMOYYHUTEIb no | lurepHer.
HUA B  Cpene U3JI0KEHUE; nporpaMmupoBanu | e [Iporpammuoe
Scratch 3. YCTHBIHN OITPOC; 10. — M.: Mans, | obecnieueHue:
myOJIMyHOe HNBanoB u depbep, | - omnepalioHHass CcUCTEMa
BBICTYILJICHHUE. 2017 r.—C. 288. Windows (Bepcusi He HMXKE
2. T'omukoB JI. Scratch | 7);
3 TUTSI IOHBIX | - MAKET OUCHBIX MPOrpaMMm
nporpammuctoB. — | MS Office;
CII6.: BXB- | - cpena nporpaMMupoBaHus
[eTepOypr, 2020. — | Scratch 3.
168 c.
Kernc 2. | Kom6unuposa | [IpoexTHbIi METOT; 1. IIporpammupoBanue | « Komnbrotepsl (HOyTOyKH) | 3aimura
IIporpammupoBa | HHas KENC-METO/; po6orta Lego Mindstorms | c  gocTymoM K  CETH | IPOEKTOB
HUE B  Cpene poOJIeMHOE EV3 ¢ nomombsto WHuTepHeT.
MINDSTORMS U3JI05KEHUE; Scratch [MuTepHer- « KoHcTpykTOop LEGO
® Home YCTHBIN OMpOC; pecypc] URL: Mindstorms EV3.
JIBH>KCHUS MyOJIMYHOE http://www.proghouse.ru/ | « I[Iporpammnoe
pobotoB Lego. BBICTYILJICHHUE. article-box/52-scratch2- obecrnieyeHue:

ev3.
2.

OdurmansHas

cTpaHuIla ¢ nHpopMauen

- OleparyoHHas CcHUCTeMa
Windows (Bepcusi HE HMXKE
7;
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http://www.proghouse.ru/article-box/52-scratch2-ev3
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o Habope Lego
Mindstorms EV3
[MaTepuet-pecypc] URL:

- makeT O(PHCHBIX MPOrpaMMm
MS Office;
- cpea IporpaMMHPOBAHHUS

https://www.lego.com/ru- | MINDSTORMS® Home.
ru/mindstorms/about-ev3.
Keiic 3. Buemnee | KomOunuposa | [IpoekTHbIi METO; 1.  OcHoBBI « Kommnerotepsr (HOyTOYKHM) | Tectupo
yhpaBiIeHUE HHas Kelc-MeTo/; KOHCTPYHPOBAHUS M|C JOCTyIOM K CETH | BaHHE
poGoTom. poOJIeMHOE coopku EV3 [Unrepuer- | InTepHeT.
U3JI0KEHUE; pecypc] URL: | « KonctpykTop LEGO
YCTHBIH OIPOC; http://smartep.ru/index.ph | Mindstorms EV3.
nyOIr4HOe p?page=lego mindstorms | « [Iporpammuoe
BBICTYILJICHHUE. _Instructions. obecrnieyeHue:
2. PykoBojacTBO 10 | - OIepanuoHHasl cHucTema
Lego Mindstorms EV3 | Windows (Bepcust He HUXKE
[MuaTepuet-pecypc] URL: | 7);
https://robot- - TakeT O()UCHBIX MPOrpPamMM
help.ru/images/lego- MS Office;
mindstorms- - cpeia IporpaMMHUPOBAHHUS
ev3/instructions/ev3 user | MINDSTORMS® Home.
_guide education.pdf.
Keiic 4. | KomObunnpona | [IpoekTHBIN METOS; 1. OdummanpHas « Komnwtorepsr (HOyTOYKHM) | Tectupo
IIporpammupoBa | HHas KENC-METO/; CTpaHuua ¢ uHpopMaLuen | C  JAOCTyIOM K  CETH | BaHHE
HUE poOOTOB- poOJIeMHOE 0 Habope Lego | UaTepHeT.
MaHUITYJISITOPOB. U3JI05KEHUE; Mindstorms EV3 | « KoHcTpyKTOD LEGO
YCTHBIN OMpOC; [MuTepueT-pecypc] URL: | Mindstorms EV3.
MyOJIMYHOE https://www.lego.com/ru- | « Cnernuaau3rupoBaHHbIC
BBICTYILJICHHUE. ru/mindstorms/about-ev3. | Habopsl "IIlHeBMaTuka" u

"TexHomnorus u ¢pusuka'.
o [Iporpammuoe
obecrieueHue:
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https://robot-help.ru/images/lego-mindstorms-ev3/instructions/ev3_user_guide_education.pdf
https://www.lego.com/ru-ru/mindstorms/about-ev3
https://www.lego.com/ru-ru/mindstorms/about-ev3

- OleparuoHHas cHucTeMa
Windows (Bepcusi He HIKE
7);

- TaKeT OPUCHBIX TMPOTPaAMM
MS Office;

- cpena mporpaMMHUPOBaHUS
MINDSTORMS® Home.

Kernc 5. | KomOunupoga | [IpoektHsblil MmeTox; 1. PykoBoacTBO 1O « Kommbrotepsr (HOyTOyKHM) | 3amura
IIporpammupoBa | HHas KENC-METO/; Habopy ROBOTIS STEM |c  nmoctymoM K CETH | IPOEKTOB
HHUE npoOJIeMHOE [MuTepuet-pecypc] URL: | MuTepHer.
MIPOU3BOICTBEHH W3JI0KCHUE; http://www.robotis.us/robo | « Konctpykrop LEGO
BIX JIMHUM. YCTHBIHN OMpOC; tis-stem. Mindstorms EV3.
MyOJIMYHOE 2. OdunmanbHeIil caiiT ¢ | « [Iporpammuoe
BBICTYILJICHHUE. uHpopMmaiuei mo obecrnieyeHue:
KHOEPHETUUECKOMY - ONepalMoHHAas CHUCTEMa
koHcTpykTOpy TPUK Windows (Bepcus He HMXKeE
[MuTepuet-pecypc] URL: | 7);
https://trikset.com. - TakeT O(PUCHBIX MpOrpamMm
MS Office;
- cpeia mporpaMMHUPOBAHUS
MINDSTORMS® Home.
MOJAYJb «ITPOTPAMMHUPOBAHUE POOTOB HA MICROPYTHON)»
Keiic 1. OcnoBbl | KomOuHupoBa | [IpoekTHbIi MeTO; 1. MicroPython » Komnprorepsl (HOyTOYKH) | Tectupo
IporpaMMHUpoOBa | HHas Kelc-MeTo; Documentation |¢  gocTymoM K  CETH | BaHHE
HUS HA WIUTFOCTPALUS; [MaTEepHeT- HNuTepHer.
MicroPython. YCTHBIH OTIPOC; pecypc].— URL: |  IIporpamMmmHoe
nH(pOpMAaITMOHHBIN https://micropyt | obecrieueHue:
pacckas; hon- - ONepalMoHHAasl cHucTeMa
Oecena; ru.readthedocs.i | Windows (Bepcusi He HUXE
JIUCKYCCHSL. 7);
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o/ /downloads/r
u/latest/pdf/.

2. Marepuainsl o EV3
[MaTepuet-pecypc]. URL:
http://smartep.ru/index.ph
p?page=lego mindstorms

- cpena pazpaborku LEGO
Mindstorms EV3;

- MaKeT OPUCHBIX IPOrPAMM
MS Office.

* [Ipe3eHTallMOHHOE
000pyI0BaHUE.

_Instructions. * IHCTpYMEHTBI ~ peXyIlne
(HOKHUIIBI, KyCaUyKH).
» Koncrpyxkrop Lego
Mindstorms EV3.
Keiic 2. Kom6unupona | Keiic-meron; 1. OcHoOBBI » Komnprorepsr (HOyTOYKM) | 3amuTa
Bcerpoennsie HHas WUTIOCTpALIUS; IpPOrpaMMUPOBAHUS | C  JIOCTYIOM K  CETH | IPOEKTOB
byHKIUH, UTPOBBIC CUTYAIINH; Ha MicroPython | IaTepHeT.
OIIEpaTOPHI U YCTHBIN OIPOC; [MaTepuet-pecypce]. | * IIporpammuoe
0a3oBbIC nH(pOpMAaITMOHHBII URL: obecrnieyeHue:
OMOIMOTEeKN pacckas; https://amperkot.ru/ |- omepanuoHHas cucTeMa
MicroPython. Oecena. blog/micropython-1/ | Windows (Bepcusi He HUXKE

bubanoreku
MicroPython
[MuTepueT-
pecypc]. URL:
https://wikihandbk.
com/wiki/MicroPyt
hon:%D0%91%D0
%B8%D0%B1%D
0%BB%D0%B8%
D0%BE%D1%82%
D0%B5%D0%BA
%D0%B8

7);

- cpena mporpaMMHUPOBAHUS
Visual Studio Code.

* MMaKkeT O(PUCHBIX TPOrPaAMM
MS Office.

* Habop LEGO Education
«Bo3o6HOBIISIEMBIE
WCTOYHHUKH DHEPTUI.

* [Ipe3eHTanimonHoe
000pyI0BaHUE.
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Keiic 3. Komb6unupona | [IpoekTHbIN MeTO; 1. Marepuainsl o EV3 | « Komnerotepsr (HOyTOyKH) | Tectupo
N3yuenue HHast KEHUC-METO/I; [MaTepuet-pecypc]. URL: | ¢ gocTymoM K CETH | BAaHUE
0a30BbIX WJUTFOCTpAaIus; http://smartep.ru/index.php | UaTepHeT.
KOHCTPYKITUH WUTPOBBIC CUTYAIIUH; ?page=lego mindstorms i | * IIporpamMmmHoe
LEGO EV3. nH(pOpMAaITMOHHBII nstructions. obecrnieyeHue:
pacckas; 2. PykoBoacCTBO Mo | - OIepalMoHHasl cHucTemMa
Oecena. Lego Mindstorms EV3 | Windows (Bepcus He HIKe
[MuTepuer-pecypc]. URL: | 7);
https://robot- - cpeia MporpaMMHpPOBaHUS
help.ru/images/lego- Visual Studio Code.
mindstorms- * [Ipe3eHTanmonHoe
ev3/instructions/ev3_user | oObopyaoBaHueE.
guide education.pdf. * IHCTpYMEHTBI ~ pexyIlne
(HOYKHULIBI, KyCauKH).
» Koncrpyxrop Lego
Mindstorms EV3.
Keiic 4. Pabora | KomOuHuposa | [IpoekTHbIi MeTO; 1. Caiit ¢ MmeTogamu » Kommnprorepsl (HOyTOYKH) | 3ammmTa
HaJl UTOTOBBIM HHas YCTHBIN OIPOC; MOCTAHOBKHM MPOOJIEMHOM |C  JOCTyMOM K  CETH | IPOEKTOB
MIPOEKTOM. Oecena; CUTYyalluu U noucka nyrteu | MarepHer.
JIACKYCCHS. ee peuieHus: [MIuTepHer- * [IporpammHuoe
pecypc]. URL: obecrieueHue:

https://www.cfin.ru/mana
gement/is09000/tqm/stend
problem.shtml.

- OllepalloHHas cucTeMa
Windows (Bepcusi HE HIDKE
7);

- cpefa mporpaMMHUPOBAHUS
Visual Studio Code.

* [Ipe3eHTanimonHoe
000pyI0BaHUE.

* UHCTpYMEHTBI ~ pexyIine
(HOXKHMITBI, KyCa4yKH).

53



https://robot-help.ru/images/lego-mindstorms-ev3/instructions/ev3_user_guide_education.pdf
https://robot-help.ru/images/lego-mindstorms-ev3/instructions/ev3_user_guide_education.pdf
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https://www.cfin.ru/management/iso9000/tqm/stendproblem.shtml

* KoHcTpyKTOp
Mindstorms EV3.

Lego

54




KAIPOBOE OBECIIEYEHHE

[IpenonaBanue JaHHOW MPOrpamMMbl MOTYT OCYIIECTBISATh MEAarornyecKue
pabOTHUKM, BIAJCIONe HAOOPOM MPOQPECCHOHAIBHBIX HaBBIKOB B 00J1aCTH
MH(OPMAITMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJOTUM, MPU HATMYUUA HEOOXOJUMBIX

KOMITETEHIIUH U YPOBHSI MPOGUIBHON MOATOTOBKH.

OIIUCAHHUE MATEPHUAJIBHO-TEXHUYECKOM FA3BI,
HEOBXOJINMOMU JIAA OCYIHECTBJIEHUA OBPA3OBATEJIBHOI'O
ITPOLIECCA 110 KYPCY

Jlist peanmzaruu kypcea «lIporpammupoBanre poO0TOBY MOMEIIEHUE TOJKHO
COOTBETCTBOBATH CIEAYIOIINM XapaKTEPUCTUKAM:

— ayIUTOpUH, OOOpPYJOBaHbl HHTEPAKTUBHOM JOCKOH, MPOEKTOPOM,
HOYTOYKOM.

— Kaxblii 00y4arolUiCs BBIMOIHSAET MPAKTUYECKHE pabOThI 32 OTJEIbHBIM

KOMIIBIOTEPOM C COXPaHEHUEM Pe3yIbTaTOB B 00JaUHOM XpaHMIHUIIIE.

1. Ilepeyennb auTEPATYpPHI, HEOOXOTUMOI /IS OCBOEHHS IPOrPaAMMBbI:

1.1. IlepedyeHb JMTEpPaTypbl, HCIOJb30BAHHOM NPH HANUCAHUH
MpPOrpamMMBblI:

1. OcHoBbl PoOoToTexHukH: ydeOHO-MeToauyeckoe mocodue. 5—11
knaccel / C. H. Baaropoackuii. — M.: [Ipoda, 2019. — 238, [1] c. — (Poccwuiickuii
y4€OHUK).

2. [IBeTkoBa, M.C. Ilpukmannas poOoToTexHUKA. YueOHOe mocolue
/M.C. LietkoBa, N.}O. Xno6sicToBa. — 2-¢ u3n., nepecmorp. — M.: BUHOM.

JlaGoparopus 3Hanui, 2020 — 64 c.: uin.
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1.2. IlepeyeHnb JuTEepaTypbl, pEKOMEHAOBAHHO 00YYAOIIUMCS:

1.  bapanosa E.K., ba6am A.B. OcHoBbl poboTorexuuku: yueoHuk / E.K.
bapanoga, A.B. ba6am. — M.: PUOP: UH®PA-M, 2019. — 202 ¢. — (Cpennee
po - peccuoHanipHOE 0Opa30OBaHuUE)

2. Tepo Kapsunen, Kummo Kapsunen, Buine Banrokapu. [enaem
ceHCophl. [IpoeKThl CEHCOpHBIX yCTpPOMCTB Ha 0Oa3ze Arduino u Raspberry Pi.,

Bunbsamc, 2015 1.

1.3. Ilepeyens JuTepaTypbl, pEKOMEHAOBAHHON POAUTEISIM:
Tepo Kapsunen, Kummo Kapsunen, Bumte Banrokapu. [lenaem ceHCOpBI.
[IpoeKkThl CEHCOpPHBIX YCTpOoMCTB Ha 6a3e Arduino u Raspberry Pi., Bunbsamc, 2015

TI.

1.4 Ilepeyenb pa3aaToOuYHOro MaTepuasa:

1. TemaTuyeckue npe3eHTALINY.

2. UupopmanmoHHOe o0ecnieyeHue

[IporpammHuoe obecrieyeHue:

Omnepannonnas cuctema (Windows, Linux, macOS). OducHoe nporpammHoe
obecrieueHue.

2.1 Ilepedyenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANUOHHOM
cetu «UHTEpHET», HEOOXOAUMBIX /1JI51 OCBOEHUSI MPOTrPAMMBI:

https://olimp.edsoo.ru

https://edu.skysmart.ru

https://www.yaklass.ru/

https://uchi.ru

https://ypok.pd

https://education.yandex.ru

NS kb=

https://resh.edu.ru
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