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,Z[OHOJ'IHI/ITGHI)Ha}I O6H1€O6paBOBaTeJ'II>HaH O6Hlep33BI/IBaIOHIa$[ mporpamMmma

«Pobororexuuka» (mamee IIporpamma) paspaboTana B COOTBETCTBHM C HOPMAaTHBHO-
MIPaBOBBIMU JJOKYMEHTAMH:
-3akona «Ob o0OpazoBanuu B Poccuiickoit ®enepaunn» ot 29 aexadps 2012 r. Ne 273- @3;
-IIpukaza Munucrepctsa npocseuienusi Poccuiickoit ®enepaunn ot 27 urons 2022 r. N 629
«O0 yTBepXKJIEHUU TOPsIIKa OpraHU3alliyd U OCYIIECTBIEHUSI 00pa30BaTENbHON AESTENIbHOCTH
0 JIONOJIHUTENbHBIM 0011e00pa30BaTeNIbHBIM ITPOrpaMMam».
-CanlluH 2.4. 364-20 «CaHuTapHO-3MIUJAEMHUOJIOTHUYECKHE TpeOOBaHUs K OpraHu3alusaM
BOCIIMTAHUS U 00y4EHUs, OTAbIXA U 0310pOBIIeHUs AeTel 1 Monoaexku» (IloctaHoBneHune
['maBHOTO TOCYyAapCcTBEHHOTO caHuTapHOTO Bpaya P® ot 28.09. 2020 1. Ne 28);
- KoHuenuueit pa3ButHs JONOJHUTENbHOTO oOpa3oBaHusi gnered g0 2030 rogma
(Pacnopsixenue npasurenscta PO ot 31 mapta 2022 roga N 678-p)
-Meroanueckumu peKOMeHAaUsIMU 1o MIPOEKTUPOBAHUIO JIOTIOJTHUTEbHBIX
oOmepaszBuBaromux nporpamm (ITucemo Muno6puayku P® «O nanpasnenuu nHGopMalum» ot
18 HOs10pst 2015 1. Ne 09-3242);
-YcraBoM MOY «TopbaeBckas COI1I»
HanpaBjieHHOCTb: €CTeCTBEHHOHAYYHAs.

IMosscHuTEILHAA 3aANINCKA

[IporpaMma HampaBieHa Ha NOPUBICYEHUE YYaAIUXCA K COBPEMEHHBIM TEXHOJIOTHIM
KOHCTPYHUPOBAHHSI, IPOTPAMMHUPOBAHUS U UCTIOJIL30BAHUS POOOTU3NPOBAHHBIX YCTPOUCTB.
AxktyaabHocTh [Iporpammei: BocriutaTh nokoneHue cBOOOAHBIX, 00Opa30BaHHBIX, TBOPUECKH
MBICJISIIIIUX TPaXKJaaH BO3MOXKHO TOJBKO B COBPEMEHHON oOpazoBarenbHOM cpene. [Iporpamma
NpeACTaBiIseT ydamumcss TexHojaorun 21 Beka. CerogHsAIIHUM IIKOJIbHUKAM IPEACTOUT
pabotaTth Mo mpodeccusiM, KOTOPHIX MOKa HET, UCIOIH30BaTh TEXHOJIOTHH, KOTOpPHIE €Ille HE
CO3/aHbl, pemaTh 3aJ]a41, O KOTOPBIX MBI MOKEM JIUIIb JoTansiBaThes. [lIkonmpHOE 0Opa3zoBanue
JOJIKHO COOTBETCTBOBATH LIEJISIM OIEpekKaroniero pa3Butus. s 3Toro B IKOJI€ JOJIKHO ObITh
o0ecrie4eHO HM3yYeHHE HE TOJbKO JOCTIKEHUH MpOILIOro, HO M  TEXHOJOTUM, KOTOpbIE
OpUrojsaTcs B OyayiieM, oOydeHHWEe, OpPHUEHTHUPOBAHHOE KaK Ha 3HAaHHE BBIM, TaKk W
JESITENIbHOCTHBIM ~ acleKThl colaepkaHusi oOpa3oBaHus. Takum TpeOOBaHHUSM OTBEUYaET
POOOTOTEXHHKA.

OgHMM W3 JWMHAMHUYHO pa3BUBAIOLIMXCS HANpaBICHUNW NPOrpaMMHUPOBAHUS  SIBIISIETCS
POrpaMMHOE yTpaBlieHHE POOOTOTEXHHUECKUMH CHCTeMaMH. B mepuos pa3BUTHS TEXHUKU U
TEXHOJIOTUH, Korga poOOThl HAYMHAIOT MPUMEHSATHCS HE TOJBKO B HAayKe, HO U Ha
MPOU3BOJICTBE, U OBITY, aKTyaJdbHOW 3amaueilt ais 3aHsATHi 1o «PoOOTOTEXHHKE)» SIBISIETCS
03HAKOMJICHUE YUYalUXCsl C JAHHBIMU MHHOBALIMOHHBIMU TEXHOJIOTHSIMHU.

PoGoroTexHruka - CpaBHUTENTHHO HOBAsk TEXHOJIOTHS OOYyYEHHMs], TMO3BOJISIONIAS BOBIEYL B
MPOLECC WHKEHEPHOTO TBOPYECTBA JETEW, HAYMHAS C MJIAJIIETO MIKOJBHOTO BO3pPACTa, YTO
MO3BOJIUT OOHAPYKUTh U PAa3BUTh HABBIKK yUalUXCs B TAKUX HAMpPaBJICHUSAX KaK MEXaTPOHHUKA,
VMCKYCCTBEHHBIM MHTEJUIEKT, NPOrpaMMHUPOBaHWE W T.A. VIcmonp30BaHHE METOAMK 3TOM
TEXHOJIOTUM OOYYEeHHS] TMO3BOJIUT CYIIECTBEHHO YJYYIIUTh HABBIKM YYaIIUXCS B TaKUX
JTUCIUIUIMHAX KaK MaTeMarTuka, pusuka, nHpopmaTuka.

B03MOXXHOCTh TPUKOCHYTHCSI K HEU3BEJIAHHOMY MHPY POOOTOB [JIsi COBpEMEHHOro 3 peOeHka
ABJISIETCS. OYEHb MOIIHBIM CTHUMYJOM K TIO3HAHHWIO HOBOIO, NPEOJOJICHUI0 HWHCTUHKTA
notpeduTens u (GOPMUPOBAHUIO CTPEMIICHHUS K CAMOCTOSITEIILHOMY CO3UJIAaHUIO.



HoBble mnpuUHLUIBI pelIeHHs aKTyalbHbIX 3a/Jad 4eJOBEYeCTBA C IIOMOINBIO PpPOOOTOB,
YCBOEHHBIE B IIKOJIBHOM BO3pacTte (IIyCcTh U B UTPOBOIl (hopMe), KO BpeMEHN OKOHYaHMS By3a U
Hayajia paboThl MO CHEHAIbHOCTH OT30BYTCS B MPUHIUIINAIBHO HOBOM IOJIXOJI€ K pPEaJbHbIM
3a/71a4aM.

Hesab: co3gaHue yCIOBHM pa3BUTUS KOHCTPYKTHBHOTO MBIIUIEHUS peOEHKA CpencTBaMu
pOOOTOTEXHHUKH, (POPMUPOBAHIE MHTEPECA K TEXHUIECKHM BUAAM TBOPUYECTBA, MOMYJIAPU3AIIHS
WHXEHEPHBIX CIIEHHAIBHOCTEN
3agaun:

BOCIIUTAaTeJbHbIE

BOCIIUTAHME KOMMYHHUKATHBHBIX KAaue€CTB TIOCPEJACTBOM TBOPUYECKOTO  OOIIECHUS
y4Yaluxcs B rpyIine, TOTOBHOCTU K COTPYAHUYECTBY, B3aUMOIIOMOIIH U JIPYKOE;
BOCIIUTAHHE TPYIOIIOOUSI, AKKYPAaTHOCTH, OTBETCTBEHHOTO  OTHOLICHUS K
OCYIIECTBIIIEMOM AEATEIIbHOCTH;

dbopMUpOBaHUE YBAKUTEIHHOTO OTHOIIIEHUS K TPYLY;

pa3BHUTHE LEICYCTPEMIICHHOCTH Y HACTOMYMBOCTH B JOCTUKEHHUU LEJIEH.

o0yuarime

yYMEHHE OpPraHu30BaTh pabouee MECTO U COOJII0IaTh TEXHUKY O€30MacHOCTH; ~+ YMEHHE
COTIOCTABIIAATh W TMOAOMPATh HMH(DOPMALMIO W3 PA3NUYHBIX HCTOYHHKOB (CIIOBapH,
SHUUKJIONEINH, HIEKTPOHHbIE UCKH, IHTEpHET HCTOYHUKN);

YMEHHE CaMOCTOSATENFHO OINpPENeNsATh Lelb W IUIAHUPOBAaTh aJITOPUTM BBIOJHEHUS
3aJJaHMsl; YMEHUE MPOSIBIATH PALMOHATU3ATOPCKUI MOAXOJ MPHU BBHIOJHEHUH PAOOTHI,
aKKypaTHOCTb, yMEHHE aHaIM3UpPOBaTh MPHUYUHBI yCIexXa M HEyJdad, BOCIUTAHHE
CaMOKOHTPOJIS;

YMEHHE H3J1araTb MBICIH B YETKOH JIOTHYECKOH MOCIEA0BATEIbHOCTH, OTCTAUBATh CBOIO
TOYKY 3PEHHUsS, AHAJIU3UPOBATh CHUTYAaIlMI0 W CAMOCTOATEIHHO HAXOJIWUTh OTBETHl Ha
BOIIPOCHI IIyTEM JIOTHYECKHUX PaCCy KICHUH;

NOHUMaHHWE OCHOB (M3MKM W (HU3IUUECKUX MPOIECCOB B3AMMOJICHCTBHS DIIEMEHTOB
KOHCTPYKTODA.

pa3BUBalOLIHE

NO3HAKOMHTh C KOHCTPYKTUBHBIMH OCOOCHHOCTSAMH W OCHOBHBIMH IpUEMaMHU
KOHCTPYHMPOBAHUS PA3IUIHBIX MOJIETEH POOOTOB.

Oxupaembie pe3yibTaThl

B mporuecce peanuzanuu 00pa3oBaTeIbHOM MPOrpaMMBbl, 00yUaroLIHecs MOJydaroT
OIpE/ICNICHHbII 00beM 3HAHUM, MPUOOPETAIOT CHIEIUAIbHbIE YMEHUSI U HaBbIKH,

MMPOUCXOIUT BOCIIMTAHUEC U PA3BUTHUC JINTYHOCTH.
JUIHOCTHBIC PE3yJabTaTbI:

NPOSIBIISIET TAKME KOMMYHUKATHBHBIMU Ka4€CTBAMHU KaK TOTOBHOCTh K COTPYIHUYECTBY H
B3aMMOIIOMOIIIM 1 YMEHHE K CO3UAATEIbHON KOJUIEKTUBHOM IEATEIbHOCTH; IPOSBIISET

Tpynoooue, OTBETCTBEHHOCTh IO  OTHOUICHHUIO K OCYIIECTBISIEMOIt
JEeSITETFHOCTH; TPOSIBIISCT IENCYCTPEMIICHHOCTh U HACTOMYMBOCTD B JOCTH)KCHUU IIETICH.
MeTanpeIMeTHbIe pe3yJbTAThl: yMEET OpraHu30BaTh pabouee MECTO U COJACPKHUT
KOHCTPYKTOp B TOpSJKE, COOMIOJaeT TEXHUKY O€30IacHOCTH; yMeeT paldoTaTh C
pa3IMYHBIMUA UCTOYHUKAMH WH(GOPMAITIH;

yYMECT CaMOCTOATCIBHO OIPCACIIATD LCJIb U INIAHUPOBATL IIYTHU €€ JOCTUIKCHUA,



TPOSIBIISIET 'MOKOCTh ~ MBIIUICHUS, CHOCOOHOCTH OCMBICITUBATh u
OIICHMBATh BBIMTOJTHCHHYIO Pab0Ty, aHATM3UPOBATh MPUINHBI YCIIEXOB U HEYad,

000011aTh; yMEET NPOSBIISITh PAIIMOHAIN3ATOPCKUN TIOJIXO0 U HECTAHJAPTHOE MBIIUICHUE

IIPH BBITTOJITHEHUU PaOOThI, aKKypaTHOCTb;

YMEET C JOCTATOYHOMN MOJTHOTON U TOYHOCTHIO BBIPAKATh CBOU MBICIIA B COOTBETCTBHH C

3aJja4aMy ¥ YCIOBUSMU KOMMYHUKAITUH; TIPOSIBIISIET HACTOMYNBOCTb,

eJICyCTPEMIIEHHOCTh, YMEHHE MIPEO/I0JIEBATH TPYAHOCTH.

npeaMeTHbIE Pe3yJbTAThI:

3HAET OCHOBHYIO DJIEMEHTHYIO 0a3zy (CBETOAMOIbI, KHONKH U  MEPEKII0YaTeH,

TIOTEHITUOMETPBI, PE3UCTOPHI, KOHJICHCATOPHI, COJICHOU/IBI);

3HAeT BHJIBI TOJBMKHBIX W HEMOJBUXHBIX COCTUHEHHNH B KOHCTPYKTOPE, MPHUHIIUIIBI

paboThl MPOCTEHIINX MEXAaHU3MOB, BUJOB MEXaHUUYECKUX TEpe/lad; yMEET HCIOIh30BaTh

NPOCTEUIIE  PETyJATOPBl  JUIS  YOpPaBJICHHUS  pOOOTOM;  BIIAJEET  OCHOBAMH

NPOTPAaMMHPOBAHMSI B KOMIIBIOTEPHOW Cpele MOACTUPOBAHUS; TOHUMACT TMPUHITUITHI

yCTpoiicTBa poOoTa Kak KMOEPHETUYECKOW CUCTEMBI; YMEeT coOparh 0a30BbIE MOJIEIH

poOOTOB M YCOBEPIICHCTBOBATh HMX IS BBHINIOJHEHUS KOHKPETHOTO 3aJIaHUS;, YMEeT

JIEMOHCTPUPOBATh TEXHUYECKHUE BO3MOKHOCTH pOOOTOB.

O1aunuuresbHbie 0codenHocTH [Iporpammael

[IporpaMmma wuMeeT psa OTAMYMI OT YK€ CYIIECTBYIOUIUMX aHAJOrOB, KOTOpPbIE
OpENIoNaraloT  MOBEPXHOCTHOE OCBOGHHME  DJIEMEHTOB  pPOOOTOTEXHUKHU c
NPEUMYIIECTBEHHO JEMOHCTPAIlMOHHBIM  MOAXOJOM K HHTETpallud C JAPYTHUMH
npenMeraMu. OCOOEHHOCTBIO TAHHOW MPOTPAMMBbI SIBJISIETCS HALETICHHOCTh HA KOHEUHBIH
pe3ynbrar, T.e. OOydalIIMiics CO3/laeT HE IMPOCTO BHEIIHIO MOJelb podoTa,
JIOPUCOBBIBasi B CBOEM BOOOpaKEHHMH €ro BO3MOXHOCTH, OH CO3/aeT JeHCTBYIOIIee
YCTPOMCTBO, KOTOPOE PEIIAET MOCTABIECHHYIO 3a7a4y.

[Iporpamma moctpoeHa Ha OOy4eHMHM B MPOIECCE MPAKTUKH M TO3BOJISIET MPUMEHSTH
3HaHUS M3 pa3HBIX MPEIMETHBIX O00JIacTe, KOTOpbIE BOIUIOMIAIOT WK Pa3BUTHUA
CUCTEMHOTO MBIIUICHUS y KaXXJOro Y4Yallerocsi, Tak KakK CHCTEMHBbI aHaliu3 — 3TO
LEJICHANIpaBJIE€HHAs TBOpUYECKasi JIESITEIbHOCTh 4YEJIIOBEKa, Ha OCHOBE KOTOPOM
oOecrieunBaeTcsl MPENCTAaBICHUE OOBEKTAa B BHUJE CUCTEMBL. TBOPYECKOE MBIIUICHHE -
CJIOXHBI MHOTOTPaHHBIM Mpoliecc, HO OOLIECTBO BCETJa HCIBITHIBAET MOTPEOHOCTH B
JHOJISIX, 00JIAAr0IINX HECTAHAAPTHBIM MBIIIICHHUEM.

VYyeOnsbiit ian [IporpaMMebl cBs3aH ¢ MEPOIIPUATUSIMU B HAYYHO-TEXHHUECKON cepe /st
neTeil (TypHHpaMu, COPEBHOBAHUSIMHU), YTO ITO3BOJISIET, HE BBIXOJA 32 pPaMKH y4eOHOTO
npoiiecca, MPUHUMATh aKTUBHOE YYaCTHE B KOHKYpPCaxX pa3InuyHOTO YPOBHSI.

AZlpecat nNporpamMmel

Bo3spact nereii, yyacTByroumx B peanu3anuu JaHHOW nporpaMmsbl 13-14 net. OCHOBHBIM
BUJIOM JIEATEIIbHOCTHU JIETE 3TOr0 BO3pacTa SIBIAETCS 00yUeHUe, COAEPKaHUE U XapaKTep
KOTOPOr0 CYIIECTBEHHO H3MeHseTcs. PeOEHOK mpHuCTymaer K CHCTEMaTHYECKOMY
OBJIAJICHUI0O OCHOBAMM Pa3HBIX HAYK U OCOOEHHO SIPKO MPOSIBIISIET ce0s BO BHEYYEOHOI
JEATETbHOCTH, CTPEMHTCS K CaMOCTOATENbHOCTU. OH MOXET OBITh HACTOWYUBBIM,
HEBBIJIEP>)KAaHHBIM, HO, €CJIH JICATEIbHOCTh BhI3bIBACT Y PEOEHKA MOJOKHUTEIIbHBIC YYBCTBA
MOSIBJISIETCSl  3aMHTEPECOBAHHOCTh, W OH 0OJiee OCO3HAHHO HAYMHAET OTHOCHUTHCS K
00y4eHHUIO.



VYyamuecs HauMHAET PyKOBOJCTBOBATHCS CO3HATEIBHO ITOCTaBICHHON LENbIO, TOSBIISIETCS
CTpeMJICHHE YTIIyOMTb 3HAaHUS B ONpEAeNeHHONW 001acTH, BO3HHKACT CTPEMJICHHE K
caMo00pa30BaHUI0. YUalluecss HAUYMHAIOT CUCTEMATHUYECKH padoTaTh ¢ JOMOIHUTEIbHON
JIATEPATYPOH.

B o0benuHeHne npUHUMAIOTCS MAJIbUMKKU U JeBOYKHU 13-14 netT, mposiBUBILIKE UHTEPEC K
U3yYEHUI0 pOOOTOTEXHUKH, CIIEUAIBHBIX CIIOCOOHOCTEH B TaHHOW MpeAMETHOM o0nacTu
He Tpedyercs.

KonuvecTBo yacos no nporpamme B roa: 34 yaca.

ITo mpoa0IKUTEJBLHOCTH PeaM3anuu NPorpaMmel: 1roz

3ansaTus nposoasitesi: 1 pa3 B Heaento 1o 1 yacy

dopma opraHuzanuu 00pa3oBaTeIbHOrO Mpouecca: O4Has, rpyInnoBas, HHAUBUAYyaTbHAs
U paboTa B MaJIbIX rpymmnax;

HamnoJsinsieMocTh rpynmnbi: 12 denoBek.

Kaaposoe o0ecnneuenne nmporpaMmsl: 110 1aHHoi nporpamme «PodoToTexHuka » Juis
ydaluxcs 8 kjracca MOXKeT padoTaTh MeJaror JONOJHUTENBHOI0 00pa30BaHUs C YPOBHEM,
00pa30BaHus U KBATH(PHUKAINH, COOTBETCTBYIOIIMM 0003HAYCHUSAM TaOIUIIBI ITyHKTA 2
[IpodeccronanpHOro cTangapTa.

ITo conep:kaHuIO AeSATeIbHOCTH: YHUBEPCAJIbHAS.

YpoBeHb CJI0KHOCTH: CTaPTOBBIN.

ITo ypoBHI0 06pa3oBaHusi: 001Iepa3BUBAIOIIAS.

®opma 00yueHHs1 OUHAS.

dopma TpoBeNEHUST 3aHITHIA TJIAHUPYETCS KakK A Bced rpynmbl (rpynmosasi) - JUis
OCBEIIEHHSI OOIIMX TEOPETHUUYECKUX U JAPYTUX BOIPOCOB, Mepeaaya (GpOHTAIbHBIX 3HAHUH,
TaK ¥ MEJIKOTPYMIIOBBIE MO 2-3 YemoBeKa JJsl MHIWBUIYaTbHOTO YCBOSHUS MOTYYESHHBIX
3HAHUM U MPUOOPETeHHs] MPAKTUUYECKUX HABBIKOB. DTO MO3BOJsET AuddepeHupoBaTh
npoiecc o0ydeHus, 00beIUHUTH TaKUE MPOTUBOMOIOKHOCTH, KAaK MACCOBOCTb O0YyUYEeHHS
¥ €T0 WHINBHUIYAIN3ALNIO

MaTtepuajibHO-TeXHUYECKOe OCHALLEHHE

IIporpammel yueOHast ayIUTOPHUS; CTOJIBI yueOHbIE — 1

0 wT; cTynbst yueHnueckue - 2 0 mr; gocka yueOHas - 1

IIT; KOMITbIOTEPHI (HOYyTOYKH) - 1 O 1m1T.; HAbOp

KOHCTPYKTOD

Crem mactepckas Applied Pobotics

Yacts 1 [puxnannas poOOTOTEXHHUKA

Yacts 2 Texuuyeckoe 3peHre poOOTOB ¢ ucrnoyib3oBanueM Trackingcam

KommiekT yue6HsIit pobot SD1-4-320

Koncrpyxkrop IPOTPaMMHPYyEMBIX MoJIeen WH)KCHEPHBIX cCUCTEM
HNudopmanmnonHoe odecneyenme:

-Aynuo-, Buaeo, hoTomarepuanbl, THTEPHET UCTOUYHUKU;
Opraau3anlMOHHO-NIEJarOTUYECKUE  CPEJICTBA (yueOHO-iporpaMMHas
JOKYMEHTaIus: 00pa3oBarenbHas MporpaMma, JUIaKTHIeCKue MaTepuabl). Martepuasl
caiita_https://education.lego.com/ru-ru/lessons
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Dopmbl
KosmnuecTBo yacoB arrecrauun/
Ne HazBaunmue pa3neina KOHTPOJISA
n/n (TemMbI)
BCEro Teopus NMPaKTHKA
BBoaHoe 3ansiTHe
1 1 AHnkerta
OcHoBBI
KOHCTPYHPOBaHUS 2 1 1 Tect
«CTEM
Macrepckas» 29 14 15 Tecr
OcHoOBBI yIpaBJIeHUsI
podoTom
IIpoexTHas Jammra
eSITeIbHOCTD 2 2
IIPOEKTa
Hroro
12 60
COAEPKAHUE KYPCA

BBoaHoe 3ansaTue:

Nudopmartuka, kubepHerrka, podororexuuka. Mactpykrax mo Th.

OCHOBBI KOHCTPYMPOBAHMS

Teopusa: OznakomiieHWe C BH3yalbHOH cpemoil mporpammmupoBanus Scratch. MuTepdeiic.
Ilpakmuxka: Victopus pa3Butusi poO0TOTeXHUKH B Mupe, Poccun. PoGoTtoTexHuka u eé
3aKOHBI.

«CTEM Macrepckas»

Teopusa: O0630p nepudepuilHbiXx GYHKIMOHAIBHBIX Moayiel. Moaynaun Arduino-
natauku. [{udpoBbie 1 aHATOTOBBIE MOYJIH.

Ilpakmuxka: Ilonyuyenne pnaHHbIX ¢ a”anoroBoro Monyns «llorennumomerpy». Ilmara
pacmupeHus Uil MOAKIIOYEHMs] CEHCOpHBIX Mopayied. Ilmara pacmmpenus s
MOJIKJIIOUEHUsI  CeHCOpHbIX Monynei. [logkmtouenne k  Arduino-KoHTposuiepam.
[Noaxntouenne k kouTposuiepam STEM Board. Ynpasnenne Dynamixel coBMecTUMBIMU
ycTpoiictBamu. IloarotoBka k pabore ¢ MurpokommnbeioTepoM NanoPi-AR. Co3manue
MoJienel aeraneid MaHuIysaTopa. YcrpoictBo Delta pobora. SCARA wmanumynsarop.
VYerpoiictBo.. Pa3zpaboTka ympansronieil mporpammel. Stewart- muiatrgopma. CeteBoit
agantep SMPS 12V 5A PS-10 [EU-220V] .

OcHoBBI yIpaBJjieHUsI POOOTOM
Teopua: . Manunynstop HOBOT 2. [IporpammupoBanue pobota. Y CTpOHCTBO, PEXKUMBI
paboTHL.



Ilpakmuka: Haznauenne u ¢ynkuuonan HOBOT 2. CoOopka MexaHWYECKOW YaCTH
HOBOT 2. VYcranoBka u Hactpoiika Arduino IDE. Ilogkmouenue mmatel Arduino x
koMmmbioTepy. Hactpoiika Arduino IDE. OG30p ynpTpa3BykoBOTO JaTyuKa. Y CTPOUCTBO,
pexXUMbI pabOThI.. J[BHKEHUS 110 NPSAMON TPAeKTOPUH.. TOUHBIE TOBOPOTHI.

IIpoexkTHast 1eATEILHOCTD
Teopusa: OAHOYHBIE U TPYIIIOBBIE TPOEKTHI.
Ilpakmuxka: Pa3paboTka TBOPUYECKUX MMPOCKTOB Ha CBOOOTHYIO TEMY.

HUrorosoe 3arsTre OOCyxaeHue paboTel OOBEAMHECHHMS 32 YICOHBIN TO/I.
JleMoHcTpanus U3TOTOBJICHHBIX KOHCTPYKLIHM.
HToroBasi arrecTanms: 3aInTa MpoeKTa

MaTepl/IaJIbHO-TeXHI/I‘leCKOE o0ecrieyeHue JONOJHUTEILHOM

o0pa3oBaTeIbHOM MPOTrPaAMMBbI;

O6pazoBa WHTennexkTyanbHbIl  CEpBOMOAYJb C  HWHTETPUPOBAHHOM  CHCTEMOH
TeIbHbBII YIpaBJICHHS, MO3BOISIONIEH OOBEIUHITh CEPBOMOAYIH JIPYT C IPYroM IO
po6oTore MOCIIeI0BaTENILHOMY UHTEpdeiicy — 6 mT;
XHHUECKH PoboToTexandecknii KOHTPOJIIEP MOIYIHHOTO THIIA, TIPEICTABIISIONTNH

i c000ii OTHOIUIATHBINT MHKPOKOMITBIOTEP C YCTAHOBJICHHOW OTEepPallHOHHON
KOMILIEKT CHUCTEMOM, 00beIMHEHHBIN C TepUPEPUIHBIM KOHTPOIIEPOM C IIOMOIIBIO

"CTEM IJIaThl PaCIIUPEHUSL.

Mactepck PoboToTexHnueckuii KOHTPOJIJIEP yAOBICTBOPSET CIEAYIOIIUM




n

as

TEXHUIECKUM XapaKTePUCTHUKAM: KOJI-BO sIIepP BCTPOSHHOTO
MHUKPOKOMITbIOTEPA - 4, TaKTOBas yacToTa siapa - 1,2 [T, oobem
O3V -512 Mo,

Hanmnuuennrepdeiicos - SPI, 12C, 12S, TTL, UART,

PWM,

mu(poBbIE W  AHAIOTOBBIC IMOPTHI Ui TIOJKIIIOUCHUS
BHEIIHUX yCTpoWcTB, a Takke WiFi, Bluetooth mns
KOMMYHHUKAIIMH CO BHEIIHUMH YCTPOHCTBAMHU.
PoboToTexHnuecknii KOHTPOJIIEp 0OecIIeunBaeT BOZMOXKHOCTD
MIPOrPpaMMHUPOBAHUS ¢ TOMOIIBIO cpencTB si3bikoB C/C++, Python n
cB0OOIHO pacmpocTpanseMoii cpenbl Arduino IDE, a takke
YIIPaBICHHS MOJICTSIMH POOOTOTEXHUYECKUX CUCTEM C TIOMOLIBIO CPEJIbI
ROS. BeruncnurenbHblii MOLYJIb CO BCTPOCHHBIM
MHKPOKOHTPOJIIIEPOM - | 1mT.
BoruucnuTenbHbIii MOy b 001a1a€T BCTPOSHHBIMH LU(POBBIMU
nopramu - 1210T. ¥ aHAJIOTOBBIMH NTOPTaMHU- 1211T. BeruncauTenpHbli
MOJTyJIb 00J1a1ae€T BCTPOSHHBIM MOYJIEM OECIIPOBOIHON CBSI3U THIIA
Bluetooth u WiFi mi1st co3aanus anmnapaTHO-IpOrpaMMHBIX PEIISHUH 1
"'yMHBIX/CMapT"-yCTPOUCTB Ui pa3paboTKu pemenuit "Marepuer
Bewieit".
BoruncnuTenbHblii  Moaynb  007aaeT  COBMECTUMOCTBIO €
nepuepuiHpIMA TUTaTaMU A NOAKIoYeHus K ceTu Ethernet u
MOAKIIOYEHUS] BHEIIHEW CUJIOBOM HArPYy3KH.
Moyb TEXHUYECKOTO 3pEHUS, IPEICTABIISIONINI CO00H yCTPOHCTBO
Ha 0a3e BBIYMCINTEIBHOIO MUKPOKOHTPOJIEpA U HHTETPUPOBAHHOM
KaMepbl, 00ecrieuynBaroliee pacrio3HaBaHUe MPOCTEUIITIX
M300paXEHUI Ha MOJTYJIE 32 CYET COOCTBEHHBIX BBHIUACITUTEILHBIX
BO3MOXKHOCTEH - 11IT;
Monynib TEXHUYECKOTO 3peHHs 00ecTIeYuBaET BO3MOKHOCTD
OCYIIECTBIISATh HACTPOMKY IKCIO3UIINHU, Oaanca 6emoro, HSV
COCTaBJISIOUINX, TUIOMIAU OOHApYKUBaeMON 001acTH U300paKeHHs,
OKpPYTJIOCTH OOHAPYKUBAEMOM 00J1aCTH U300paKEHUS, TOTOKEHHE
oOHapyXUBaEMbIX 00JIacTell OTHOCUTEIBHO JApYyT apyra. Motynb
TEXHUYECKOT0 3peHus uMeeT BcTpoeHHble nHTepgeiics - SPI, UART,
12C, TTL st KOMMyHHUKauy ApYT C IPYrOM WM BHEITHUMU
YCTPOMCTBAMMU.
KoMmmiekT KOHCTPYKTHMBHBIX JJIEMEHTOB W3 MeTaljia i COOpKH
MO/IETIM MAHUITYJIATOPOB - 11IT;
KommiekT 371eMeHTOB /Ui COOpKH BaKyyMHOTO 3aXBaTa
- lt. O6pazoBaTenbHbI pOOOTOTEXHUUYECKUI KOMIUIEKT COACPIKUT
Habop OMOIMOTEK TPEXMEPHBIX MOJIENIEH ISl MPOTOTUITUPOBAHUS
Mo/ieNieil MOOMJIBHBIX U MaHUITYJISILIUOHHBIX POOOTOB Pa3InYHOIO
tumna. B coctaB KOMIUIEKTa BXOJAT UHCTPYKLMU U METOINYECKHE
yKa3zaHus Mo pa3paboTKe TPeXMEPHBIX MojieJe MOOUIBLHBIX
POOOTOB, MAaHUITYJIILIUOHHBIX POOOTOB C PA3IUYHBIMU THIIAMU
KMHEMAaTUKH (YIJ10Bas KUHEMATHKA, IUIOCKO-TapajliebHast
KMHEMaTHKa, AenbTa- kuHematuka, SCARA, pbluaskHasi KHHEMaTHKa,
miargopma CTroapra U T.I1.).

Koncrpykr
op

Habop KOHCTPYKTUBHBIX 3JI€MEHTOB sl COOpPKH MakeTa
MaHMITYJISLUOHHOTO POO0Ta, KOMIUIEKT METAITNUECKUX




MporpamMm
HUPYEMBIX
Mojeen

VHXEHEPH

BIX CHCTEM.

KOHCTPYKTHBHBIX 3JIEMEHTOB JIJIs1 COOpPKHM MaKkeTa MOOMIILHOTO poOoTa
Hu T.II.

B cocraB xomIiekTa BXOOUT Ha60p SJICKTPOHHBIX KOMIIOHCHTOB IJISA
HU3YYCHUS OCHOB DJICKTPOHUKHU U CXEMOTCXHHUKH, a TAKIKEC KOMILJICKT
NPUBOJIOB M JAaTYMKOB PA3IMYHOTO THIIA JUIS Pa3pabOTKU

POOOTOTEXHUYECKUX KOMILJIEKCOB.
B coctaB koMIIIEKTa BXOIUT:
MOTOPBI C 3HKOJIEPOM - 21IT,
CEPBOMPUBOT OOJBIION - 411IT,
CEpBOIPUBO/I MBI - 21IIT,
nH(ppaKkpacHpIN JAaTYUK - 31T,
yABTPa3ByKOBOM JTaTUHMK - 31T,
JaTYMK TeMIepaTypsl - 11T, JaTYHK
OCBEILIEHHOCTH - 11T,
Ha0Op IEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPHI, KOHACHCATOPHI,
CBETOAMO/Ibl PA3JIMYHOTO HOMUHAA), KOMIUIEKT MPOBOAOB JIJIs
OecraeyHoro MPOTOTHITMPOBAHMS, IJIaTa OECTIACuHOTO
MIPOTOTUIIMPOBAHUS, AKKyMYJIATOD, 3apsIIHOE YCTPOUCTBO. B coctas
KOMIUIEKTa BXOJUT MPOrPaMMHUPYEMbIN KOHTPOJLIEP,
nporpammupyemsiii B cpenie Arduino IDE mnum ananorudaasix cBo601HO
pacnpocTpaHsieMbIX cpefax pazpadotku. [Iporpammupyembiii
KOHTpOJIIEep 00J1aaeT MopTaMu AJsl HOJKITIOYCHHS IU(PPOBBIX U
aHAJIOTOBBIX ycTpoiicT, uHTepdericamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth, WiFi.
B cocraB komIuiekTa BXOJUT MOAYJIb TEXHUUECKOTO 3PEHMUS,
MPEICTABIISIFOIINI COO0¥ BBIYUCIUTETHHOE YCTPOUCTBO CO
BCTPOCHHBIM MUKPOIIPOIIECCOPOM (KOJI-BO SIAEP - 411IT, YacTOTa sAapa -
1.2 I'Th, o6sem O3Y - 512M0, 06beM BCTpOEHHON MaMATH
- 8['0), mHTErpUpPOBAHHON KaMepoil (MaKCUMaJILHOE pa3pelIeHre
BHJICOTIOTOKA, epeaBaeMoro 1o uarepdericy USB - 2592x1944 en.)
Y ONITUYECKOM cucTeMoil. Moynib TEXHUYECKOTO 3peHus o0IaiaeT
COBMECTUMOCTBIO C PA3TUYHBIMU MPOTPAMMHUPYEMBIMU
KOHTpoJulepamu ¢ nomorbio uarepgeiicos - TTL, UART, 12C, SPI,
Ethernet. Moaynb TeXHHUECKOTO 3pEHHS] IMEET BCTPOSHHOE
CIHEeLMANTN3UPOBAHHOE IPOrpaMMHOE 00ecTieyeHHe, TTO3BOJIAIONIEEe
OCYIIECTBIISATh HACTPOUKY CUCTEMbI MAIIMHHOTO 00YUYEHUS
rapaMeTpoOB HEMPOHHBIX ceTel /sl OOHAPYKEHUS 0OBEKTOB,
oTpeieNICHUs] NX MapaMeTPOB U AalibHEHIIeH HACHTU(DUKAIIH.

PobGoroTexunu
€CKUM
HaOOP

LEGO®

Education

KonunuecTBo 31eMeHTOB 11 cOOpKH - 523 mIT. (OIIpeieeHbl B
COOTBETCTBUMU C pacnopsbkeHueM Munucrepctsa [Ipocsemmenus
Poccuiickoit @eneparuu ot 12.01.2021 Ne P-6)
PobGotoTexnnueckuii HaboOp TpeAHa3HAYECH JJIsl W3YYEHUS OCHOB
pOOOTOTEXHUKH, J€Talel, y3J10B U MEXaHU3MOB, HEOOXOAMMBIX
JUISL CO37JaHUsI pOOOTOTEXHUYECKUX YCTPOHCTB.

HaGop npezncrapiser co00i KOMIIEKT CTPYKTYPHBIX JIEMEHTOB,
COEIMHUTEIIBHBIX DJIEMEHTOB U 3JIEKTPOTEXHUYECKUX KOMIIOHEHTOB.
CBeTOaMOAHBIN MATPUUYHBIN AUCIIJIEH C MTOJCBETKON Ha
KOHTpOJLIEPE:




pasmep aucruies: 30%30/20 mwm,

KonnuecTBo mopToB BBOAA/BBIBOIA HA KOHTpOIEpe: 6

KonnuectBo kHOMOK: 4

KonnuectBo cobupaembix npoexTos: 10

Bo3moxHBIe BUIBI IPOSKTOB: TOHIIHK; TPEXKOJIECHBIA MOTOITUKII,
peHKep, IUMITaH3e, MOHCTP, KOJIeco 0003peHusl, CKOPITHOH, MOCT,
2 Buga poOOTOB

OO0111€€ KOJIMYECTBO JJIEMEHTOB: 523 IIT, B TOM YHCIIE:

1) mporpaMMupyemsblii OJI0K yIpaBlieHus, KOTOPbI MOXKET paboTaTh
aBTOHOMHO U B IIOTOKOBOM pPEXHME; 2) CEpBOMOTOpPHI: |1 mIT.
Pa3mep cepBomoTopa: 34*34*75 mm.

Yron moBopora: 60 TpamycoB pabouas

gacTtorta: 2400 MI'. 1aTYNK CUIIBI:

pasmep naturka: 30*30%*17 MM maTumk

paccTosHUSA: pa3Mep JaTurKa:

30%30%*22 mm

MaKcUMaJibHOE u3MepsieMoe paccrosinue: 150cM naTduk 1nBera:
pasmep natumka: 30*30%*24 MM

MaKCUMaJbHO OOHapyKuBaemas riyouna npeta: 24 bur
aKKyMYJIATOpHas OaTapesi: HaIU4ue

[InacTukoOBBIE CTPYKTYPHBIEC 3JIEMEHTHI, BKIIFOUas

neppopupoBaHHbIe eMeHThI: S00 MTYK B TOM 9HCIie: Oallku, KyOHUKH,
OCH | BaJIbl, COCIMHUTEIBHBIC DJIEMEHTHI, IIIECTEPHU U 3y0UaThie
KoJjieca, IpeJHa3HaueHHbIE JIS1 CO3/IaHusl YEPBAYHBIX U 3y0UaThIX
nepeay, JIEeMEeHThI T'YCEHUYHBIX COSAMHEHUN, COSTUHUTENbHBIC U
KpenexxHble dNieMeHThI. [IporpamMmmMHoe obecriedeHre, HCIoIb3yeMoe
JUTSL IPOTPAaMMHUPOBAHHS COOMPAEMBIX pOOOTOTEXHHUECKUX MOJIENIeH 1
YCTPOWCTB, TOCTYITHO JJISI CKauMBaHUs U3 cetn HTEepHeT.




Kanennapublii yueOHbIi

rpaguk
Ne TeMma 3aHATHH
Koimmuecr| dPopma dopma
BO YaCOB | 3aHATHI KOHTPOJIA
BBoaHoe 3aHsiTHE
1. Opranunzanus pabotsl kpyxka. Muctpykrax no Th u I1b. 1 Jlexnus aHKeTa
PobGoTorexnuxka.
OCHOBBI KOHCTPYHPOBAHUS
. O3HakOMJIEHHE C BU3YAIbHOM cpefiol mporpamMmmupoBanus Scratch. UnTepdeiic. 1 Jexims aHKeTa
. Ucropus pazButus podboToTrexHuku B Mupe, Poccnu. PoboToTrexHnka u e€ 3aK0oHBI. 1 Cemmmrap Koncmekt
"CTEM Macrepckas"
4. 00630p nepudepuiiHbIX QYHKIIMOHATBLHBIX MOYJICH
p niepudep byHKI Iy 1 Cemap Kouncnekr
5. Monynb «JlaTuuk TeMnepaTypbl 1 BIaKHOCTH BO3AYyXa» 1 Konctpynpos |[leMoHcTpanus
aHue paboThI
6 .| Moayns « [dpaiiBep nBuratensi HOCTOSSHHOTO TOKa 1 Konctpynpos |JlemoHCTpanus
aHue paboThI
7. [Inara pacuiupenus i MOJKJIFOYEHUS CEHCOPHBIX MOIYJIEH 1 Konctpynpos |JlemoHCcTpanus
aHue [paboThI
8. Beomuucnurensusiii konTpomiep DXL-IoT 1 Konctpynpos |JlemoHcTpanus
aHne [paboThI
9. CunoBas miara pacmupenus koutpoiiepa DXL-1oT 1 Koncrpyunpos |JleMoHCcTparus
aHue paboThI
10.| PaGora monyins B kauectBe Dynamixel 1 Koncrpyupos |JI[eMoHCTparus
aHue paboThI
11.| VYmnpaenenne Dynamixel coBMecTUMBIMU yCTPOHCTBAMU 1 Konctpynpos |JlemoHcTpanus




aHme paboThHI

12.| CepBomoaynb uHTELIEKTYanbHbIM Dynamixel AX-12A Konctpyupos [JleMoHCTpaIis
aHue paboThI

13.| OpnomnatHei MuKpokoMmbioTep NanoPi-AR Konctpynpos |JlemoHcTpanus
aHue [paboThI

14.| Pob6ortorexumueckuii koHTpoiwiep STEM Board Konctpyupos |JleMoHCTpanus
aHue [paboThI

15.| Hacrpoiika ceTeBOro noaKI0YeHUs Konctpynpos |JleMOHCTpanus
aHue paboThI

16.| Ucnonw3oBanue nepudepuitHbx nHTEphencon Konctpyupos [JleMoHCTpanus
aHue paboThI

17.] OG630p moxymnst TrackingCam Konctpynpos [[leMoHCTpaLus
aHne paboTHI

18.| IIporpammuoe obecneuenue TrackingCam Konctpyupos [JleMoHCTpanus
aHue [paboThI

19.| Hactpoiika momxyns TrackingCam Konctpynpos |JleMoHCTpanus
aHue paboThI

20.| Coznanue Mozemel neTaneil MaHUITYJIATOPa Konctpyupos [[leMoHCTpaIus
aHue paboThI

21.| VYrioBoit MaHUITYJIATOP Konctpyupos [JleMoHCTpanus
aHue paboThI

22.| [TloaroroBka k cOopke Cemumap Koncmexr

23.| CoOopka MaHHMYJISATOpPA Konctpyupos [JleMoHCTpanus
aHue [paboThI

24.| Hacrpoiika moayns TexHuueckoro 3penus TrackingCam Konctpyupos [JleMoHCTpaIus
aHue paboThI

25. SCARA wmanunynstop. ¥YcTpoiicTso. Konctpynpos |[leMoHcTpanus
aHue paboThI

26.| Pa3paboTka ympaBistomieii mporpaMmbl [TpakTrueck (CaMOCTOATENIbH
oe 3aHATHE s paboTa

27.| Stewart- urarhopma Koncrpyunpos |JlemoHCTpatmst
aHue [paboThI

28.| [Ipeo6pasoarennb unTepdeiicoB USB-DXL Konctpynpos JlemoHCTpaLHst




aHme paboThI
29. ) ' Konctpyupos |JleMOHCTpaIHst
AjanTtep nuTaHus Ajs cepBomoaysieid SMPS2Dynamixel. /A p
aHue [paboThI
30. Kouctpynpos |JlemoHcTpanus
KOHCTpYKTHUBHBIE U KpeNeXXHbIe 3JIeMEeHThI
aHhe [paboThI
31. . . o Konctpyupos |JlemoHCTpanus
MaHuIy /IS TOPHI C yIJI0BOM KHHEMAaTUKOH, IJIocKonapasiebHol, Delta, Scara A TPyHpoB /| patt
[paboThI
32.| O0630p cepomotopoB EV3, ux xapakrepuctuka. CpaBHEHHE OCHOBHBIX Koncrpynpos |JlemoHCTpatmst
MOKa3aTeNeH. aHue [paboThI
ITIpoekTHAas 1EATEIBHOCTD
33.| Pabora Hag npoexktoM «Moii COOCTBEHHBIN YHHUKAIBHBIA pOOOT» [IpakTuueck Bamura
0€ 3aHATHE
34.| 3ammuTa npoekta «Mo# COOCTBEHHBIN YHUKATBHBIN pOOOT» [IpakTryeck Bayer
0€ 3aHATUE

Cnmcok ucnoJib30BaHHOM JTUTEPATYPhbI.

Jlureparypa s nexarora.

Cenesko ['.K. Daruknonenus obpa3zoBatenbHbIX TexHoNOTHIA: B 2 T - M.: HUU mikonbHbIX TexHomorui, 2017r.

Crossipos FO.C. Pa3zBuTue TeXHHUECKOr0 TBOPYECTBA MIKOIBLHUKOB. -M.: IIpocBenienune, 2016.

OwmmumnmoB C. A. nporpamma «Po0oTOTEeXHHKA: KOHCTPYHpPOBaHUE M MporpammupoBanuey (COOpHUK MPOrpaMM JOMOIHUTEIEHOTO

obpazoBanus aeteit Cankr-IlerepOyprckoro nuncruryra). 2019r.

[MuxosueB B.I'. IIporpamma «Pannorexuuka» (COOpHUK MporpaMM JOMOJHUTEIHLHOTO 00pazoBaHus aAeTeii MOCKOBCKOTO MHCTUTYTa

OTKpBITOTO 00pa3oBanus). 2018r.




CrnenuajbHasi JaTEpaTypa.
Komocos /1. T'. IlepBerit mar B pobotorexuuky. [Ipaktukym mist 5-6 knaccos [l. I'. Komocos. - M.: BUHOM. JlaGopaTopus 3HaHMiA,
2017- 292 c.
Ogscsnutkas JI.JO. Kypc nporpammupoanus podota EV3 B cpene Lego Mindstorms EV3, JI.H. Oscsaunikuii, A.Jl. OBcAHUIIKUN. 2-€
u3 ., nepepad. U non - M.: U3narensctBo «Ilepoy», 2016. -300c.
JlabopaTopHbIe TPaKTUKYMBI 110 IPOIPaMMHUPOBAHUIO [ DJIEKTPOHHBIHN pecypc].

O6pa3oBarenpHas mporpamMma «BBesieHre B KOHCTpyHpOBaHUe poOOTOB» U rpadUUECKUid S3bIK MPOTPaMMHUPOBAHUS pOOOTOB

[DnexTponnslii pecypc] http://learning.9151394.ru/course/ view.php?id=280#program_blocks

[Tporpammsl i poboTa [DnekTpoHHbIN pecypc] http://service.lego.com/ enus/helptopics/?questionid=2

HNuTepHer-pecypce: http://www.mindstorms.su

https://education.lego.com/ru-ru



https://education.lego.com/ru-ru
https://education.lego.com/ru-ru
https://education.lego.com/ru-ru
http://www.mindstorms.su/
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http://learning.9151394.ru/course/%20view.php?id=280&program_blocks

http://robototechnika.ucoz.ru

http://www.nxtprograms.com/projects 1.html

http://www.prorobot.ru/lego.php

https://education.lego.com/ru-ru/lessons?pagesize=24

https://robot-help.ru/lessons/lesson-1.html

http://www.prorobot.ru

JlnTeparypa JJaf  pOAUTEJIEeN., JeTei

Knay3sen [lerep. Komnbrotepst u po6oTsl. — M.: Mup kuaurm, 2017.
Oununmo C. A. Po6otorexnuka ansa nereit u ponurteneit. — CI16.: Hayka, 2018

Maxkapos 1. M., Torruees FO. U. PoGoTorexnuka. Mcropus u nepcnekrussl. — M.: Hayka, M3a-80 MAU, 2017.
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