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1. IOACHUTEJIBHASA 3AITMCKA

JomnonuurenpHas oOmieoOpa3oBarenbHas oOlepa3BUBalolas MporpaMMma  paspaboTaHa B
cooTBeTcTBUU ¢ DenepalibHbIM 3aKOHOM OT 29.12.12 1. Ne273-@3 «O6 obpas3oBanuu B Poccuiickoit
Oenepanuny; NOpuKazoM MuHUCTEpCTBA 00pa3oBaHus W Hayku Poccuiickorn  ®eneparuu
(Munob6puayku Poccun) ot 09 HosiOps 2018 1. Ne 196 1. MockBa «O06 yrtBepxknaenuu I[lopsaka
OpraHM3allMl ¥  OCYUIECTBIIEHUS 0Opa30BaTENbHONW  JEATEJIBHOCTH MO  JIOHMOJHUTEIbHBIM
o0mieoOpa3oBaTebHBIM TporpaMmamy; KoHnenmueir pa3BUTHS JIOTOJIHUTEIBHOTO O00pa3oBaHUS
nereit B Poccuiickoit denepanuu, yrBepxaeHHoi pacnopsikenuem [Ipasurenscrea PO ot 4.09.2014
r. Ne 1726-p; caHMTapHO-3IUIAEMHOJIOTMYECKMMH IpaBUjJaMud U HopMmatuBamu 2.4.4.3172-14
«TpeboBanusi K YCTPOWMCTBY, COACPNAHHIO M OpraHU3alliu pexuma paboThl 00pa30BaTENIbHBIX
OpraHu3aIfil TOTMOJIHUTEILHOTO 00pa3oBaHus 1eTei (yTB. I TaBHBIM rocy1apcTBEHHBIM CAaHUTAPHBIM
BpadoM P® ot 04.07.2014 r. Ne 41); 'ocynapctBerHoit nporpammoii P® «Pa3Butne oOpa3oBaHus Ha
2013-2020 roxpl, yTBepx)aeHHOU mocraHoBieHueM llpaButensctBa PD ot 15.04.2014 r. Ne 295;
Crparerueii MHHOBANMOHHOTO pa3BuTHsi Poccuiickoit ®enepanuu Ha nepuoa no 2020 rona,
yTBEpkKACHHBIM pacriopsbkeHueM [IpaBurenscrBa PO ot 08.12.2011 roga Ne 2227-p; denepanbHOU
1[eJIeBOM MTporpaMMoil pa3Butus oopasoBanus Ha 2016-2020 roasl, yrBepkaeHHoM [locTaHOBIEHUEM
[TpaButensctBa PO ot 23.05.2015 rona Ne 497; Ycraom MKOY COIII 4 ¢ Kpachoe.

CoBpeMeHHbIH NIepro pa3BUTHS OOIIECTBA XapaKTEPU3yeTCsl MAaCIITAOHBIMU U3MEHEHUSIMH B
OKpY’KaloIeM MHpE, BICKYIIMMHU 32 COOOW MEPECMOTP COIHMATIBHBIX TPeOOBaHUI K 00pa3OBaHHMIO,
MPEOJIaralolIMMU €T0 OPUEHTAIIUIO HE TOJIBKO Ha YCBOCHHE 00YUYaIOUIMMCS OMPEEIEHHON CyMMBI
3HaHWUH, HO M HA Pa3BUTHE €r0 JUYHOCTH, a TAK)KE OBJIAJICHUE METANPEAMETHBIMU KOMIIETEHIIUSMHU.
bonbmmMu BO3MOXHOCTSMHU B Pa3BUTUU JTMUYHOCTHBIX PECYpCOB HIKOJIBHUKOB 00J1a/1aeT MOATrOTOBKA
B 00J1acTU POOOTOTEXHUKH.

DBOJNIOIUS COBPEMEHHOTO O0O0IlecTBa M MPOU3BOJCTBA OOYCIOBHJIA BO3HHUKHOBEHHE U
pa3BUTHE HOBOIO Kjacca MallMH — pOOOTOB, M COOTBETCTBYIOILEIO HAYyYHOTO HAIpPABICHUS —
poOoToTexHUKH. POOOTOTEXHIKA —MHTEHCHBHO Pa3BUBAIONIASCS HAYYHO-TEXHUYECKas IUCIUIUIMHA,
U3y4dallas HE TOJBKO TEOPHIO, METOJbl pacdyera M KOHCTPYHMpPOBaHUS pPOOOTOB, UX CUCTEM U
AIIEMEHTOB, HO U MPOOJIEMbI KOMIIEKCHON aBTOMATHU3aIlMK MMPOU3BOJICTBA U HAYYHBIX MCCIICIOBAHMIA
C IpUMEHEHUEM pOOOTOB.

Hacrosimmas nononnuTensHas oOrieoOpa3oBarenbHas oOliepa3BUBalolias NporpaMMa UMeeT
TeXHHYECKYH) HANpPAaBJEHHOCTb U IPEAyCMaTpUBAET pPa3BUTHE HE TOJBKO NMPOodecCHOHAIbHBIX
KomneTeHuuii(hard-koMmnereHIuit ), Takx KaK HaBBIKH Ha4yaJIbHOTO TEXHUYECKOTO
KOHCTPYMPOBAHUS M NPOTrpaMMHPOBAHUS, O3HAKOMJIEHHE C OCHOBAaMHU aJrOPUTMU3ALINU, Pa3BUTHE
aOCTPaKTHOTO MBIIUICHHS, HO ¥ YHHBEPCAJbHbIX KOMIeTeHUuii (SOft-kommeTeHIHii) — HaBBIKOB,
HE CBS3aHHBIX C KOHKPETHOM mpeaMeTHOM o0JacTbio, TaKUX KaK pa3BUTUE TBOPYECKUX
criocoOHOCTEH neTel, u300peTaTeaIbHOCTH, yMeHHe padoTaTh B KOMaHe, paboTaTh ¢ MH(OopMaIuen.

Bua nporpamMmmsl: MoaupuUIMpPOBaHHAs, KOMILIEKCHAS.

Kareropusi od0yuarommxcsi: mporpaMMa npeHa3sHayeHa i paboTsl ¢ odydarouumucs 7-17
net (1-11 xkmaccer 06eo0pa3oBaTeIbLHOMN IITKOJIHI ).

AKTYaJIbHOCTh MPOTrPaMMbl O0YCIIOBJIEHA COLMATIBHBIM 3aKa30M OOIECTBA HA TEXHUUYECKU
IPaMOTHBIX CHEIHAIUCTOB B 00JACTH POOOTOTEXHUKU, MAKCUMAIBLHOU 3(PPEKTUBHOCTHIO pa3BUTHUS
TEXHUYECKUX HABBIKOB CO IIKOJILHOTO BO3pAcTa; nepenavyeid 00yJaromuMcs CII0KHOTO TEXHUYECKOTO
MaTepuaia B MPOCTON JOCTYMHOU (GopMe; peaau3airer JMIHOCTHBIX MOTPEOHOCTEN M KU3HEHHBIX
IUIAaHOB; peajHu3aleldl TMPOEKTHOM JedTeNbHOCTH IIKOJIbHUKaMH Ha 0a3e COBPEMEHHOTrO
000py/I0BaHus, a TAK)KE MOBBIIIEHHBIM HHTEPECOM JIETEH IIKOIBHOIO BO3pacTa K poOOTOTEXHHKE.

Hcnonp30BaHNE COBPEMEHHBIX IEAArOTMYECKMX TEXHOJOIMM, METOIOB M IPUEMOB;
pa3IMyYHbIX TEXHUK U CIOCOOOB pabOThl; COBPEMEHHOIO OOOPYAOBAaHHUSA, IO3BOJISIOLIETO
UCCIIeIOBaTh, CO3/1aBaTh M MOJEIUPOBATh pa3iU4YHblE OOBEKTHI M CHUCTEMBl M3 00JacTu
pPOOOTOTEXHUKH, MAIIMHHOTO OOY4YeHHMs] W KOMIBIOTEPHBIX HayK, OOECHeuYrBaeT HOBH3HY
NMPOrpamMMBbl.

Ieparoruyeckas uejaecoo0pa3HOCTb NPOrpaMMBbl.



B mporecce kKOHCTpyHpoOBaHHS W MPOTPAMMUPOBAHMS YIPABISIEMBIX MOJENEH oOydaronuecs
MOJTy4yaT JAOIOJIHUTEIbHbIE 3HAHUS B 001acT (PU3UKU, MEXaHUKU U WH(OPMATUKHU, YTO, B KOHEUHOM
UTOT€, U3MEHUT KAPTUHY BOCHPUATHUS UMU TEXHUYECKUX IAUCIUIUIMH, MEPEBOJS UX U3 paspsaia
YMO3PUTENbHBIX B pa3psi MPUKIaIHbIX.

OCHOBHBIE MPUHILUIBI KOHCTPYUPOBAHUS MPOCTEHIITNX MEXAaHUYECKUX CUCTEM U aJTOPUTMBI UX
ABTOMATUYECKOTO (YHKUMOHUPOBAHUS O] YIPABIEHUEM MPOrPAMMUPYEMBIX KOHTPOJLIEPOB,
IOCITY’KaT XOpoILIeH MOYBOM i IOCJIEIYIOIIEr0 OCBOEHHUS 0O0Je€ CII0KHOIO TEOPETUYECKOTO
MaTepuaia.

OTiimunTe/IbHbIE 0CO0EHHOCTH NMPOTrPaAMMBbI

3aHsTHS IO JAHHOM MpOrpaMMe MOTYT IPOBOAMUTHCS KaK B OUHOM (hopme, Tak U ¢ IPUMEHEHHEM
JUCTAHIIMOHHBIX TEXHOJIOTUH U (WJIH) QJIEKTPOHHOTO O0yUeHUSI.

[To manHO¥ mporpamme B JIETHHUI MEPHOJ MOXKET OBbITh OpraHU30BaHa padoTa ¢ 00y4arOUIMMHUCH,
KOTOpbIE MPOXOASAT TMOATOTOBKY JMJIS Yy4acTUS B MAaCCOBBIX MEPOIPUATUAX, paboTalT Haj
WHAUBUAYAIbHBIMU HWJIM KOMaHIHBIMU MPOEKTaMH, a TaKXkKe TMPOSBISIOT OCOOBIH HHTEpec K
BBHIOPAHHOMY BUJTY JI€ATEILHOCTH.

OOpa3oBarenbHBId TpOIECC MO JaHHOW MporpaMMme BEAETCS B COOTBETCTBHM C TOJOBBIM
KaJICHTApHBIM YIeOHBIM Ipa)MKOM Ha TEKYIIUN yU4eOHBIN TOJ], YTBEPKIACHHBIM ITPUKA30M JIUPEKTOpa
MKOYVY COI1I 4 ¢ KpacHoe.

1.1. Hean u 3apaun

Ilesb: pa3BuBaTh TEXHWYECKHE, [103HABATEIbHBIE U TBOPUYECKUE CIIOCOOHOCTH OOYYarOLUXCs B
IIPOLIECCE U3YUYEHUS] OCHOB POOOTOTEXHUKHU U MPOEKTHO-UCCIIEI0BATENBCKON AESITEIbHOCTH.

3agaun:

1. Odyuarowue:

— U3Y4YUTb COCTOSIHME U MEPCIEKTUBbI pOOOTOTEXHUKH B HACTOSILEE BPEMS;

— U3Y4YUTh MIPUHLIUIBI PA0OTHI POOOTOTEXHUIECKUX FIIEMEHTOB;

— 00y4HTb BIaJICHUIO TEXHUYECKON TEPMHUHOJIOTHEH, TEXHUYECKOM IPaMOTHOCTH;

- 00y4HUTh OCHOBaM NPOEKTUPOBAHUS, MOJECIUPOBAHUS, KOHCTPYMPOBAHUS POOOTOTEXHUUECKUX
YCTPOMCTB;

— U3YYUTh TMPUEMBI U TEXHOJOTHH Pa3pabOTKH MPOCTEHINNX alrOPUTMOB U MPOTPAMMUPOBAHUS
Ha koHcTpykTope LEGO MINDSTORMS Education

- (hopMHpOBaTh YMEHHE MOJIH30BATHCSI TEXHUUECKOM JIUTEPaTypol, paboTaTh ¢ MHQOpMaIIUE;

- 00yunuth ocHOBaM 3DTexHOIOTUH.

2. PazpuBaromme:

- (opMHUpPOBATh UHTEPEC K TEXHUUYECKUM 3HAHUSM;

— CTUMYJUpPOBaTh IO3HABATEJIbHYI0 M TBOPYECKYIO AKTHMBHOCTH OOYYaIOLIUXCSI IMOCPEICTBOM
BKJIIOYEHHUS UX B Pa3JIMUHbIE BU/bI COPEBHOBATENBHON U KOHKYPCHOH 1€ TENbHOCTH;

- pa3BUBATh HABBIKU MCCIIEIOBATEILCKOM U MPOEKTHOM €ATEIbHOCTH;

- pa3BuBaTh Yy OOydaroOUIMXCS MaMsATh, BHHMMaHHE, JIOTUYECKOE, IPOCTPAHCTBEHHOE U
AQHAIUTUYECKOE MBILIUIEHNWE, B TOM YHCJIE MOCPEJACTBOM HUIPhl B IIAXMAThl U 3aHATHI MPUKIATHON
MaTeMaTUKOM.

3. BocnurarenbHble:

— BOCIIUTHIBATH AUCHHUILTMHUPOBAHHOCTh, OTBETCTBEHHOCTh, CAMOOPIaHU3AIHIO;

- (hoopMupoBaTh  YYBCTBO  KOJUIEKTHBM3Ma W  B3aMMOIIOMOIIM, HABbIKK  KOMAaHJIHOTO
B3aUMO/ICHCTBUS.

1.2. OxknpaemMble pe3yJibTaThl

B pesynbrare ocBoeHus1 0Oydarolyecs A0KHBI 3HATh!

- mpaBuiia 6€30MaCHOTO MOJIb30BAaHUS 000PYIOBaHUEM,

—  OCHOBHYIO TEXHHYECKYIO TEPMUHOJIOTHIO B 00JaCTH pOOOTOTEXHUKH U IPOTPAMMHUPOBAHMS;

- 00opyaoBaHHE, UCTIOIB3YEMOE B 00JIaCTH POOOTOTEXHUKH;

-~ OCHOBHBIE MPHUHIHUIIEI paboTBl € POOOTOTEXHUYECKMMH HAOOpaMHd U KOMIBIOTEPHOMH
TEXHHKOM;



-~ OCHOBHBIE C(epbl MPUMEHEHHS pOOOTOTEXHUKH, MEXaTPOHUKH;

-~ OCHOBBI IPOTPAMMHPOBAHHUSI.

Ymers:

- co0iroaaTh TEXHUKY O€30MacHOCTH;

- OpraHm30BBIBATH pabouee MecTo;

- pa3pabaThiBaTh MPOCTEUIINE CHCTEMbI C HCIOJIB30BAHHUEM OJJIEKTPOHHBIX KOMIIOHEHTOB M
POOOTOTEXHUUYECKUX JIEMEHTOB;

- pa3pabaThiBaTh MNPOCTEUIINE AITOPUTMbl U CHUCTEMBI YIPABIEHUS POOOTOTEXHUYECKUMU
YCTPOMCTBAMU;

- pa30uBaTh 33/1a4M Ha [10/133/1a4H;

- paboTarh B KOMaH/IC,

- HUCKaTh, aHaNu3upoBaTh U 0000mATh HEOOXoAuMYK HHGOpPMAIUIO, MPOBOAUTH €&
Bepu(UKaLUIO;

- TOJrOTOBUTH U MPEACTABUTH IPAMOTHYIO MTPE3ECHTALMIO AJIS 3aIIUTHI IPOEKTHOM PaboThlI.

PesyibTaToM  ycBOeHHMsI  00y4yalIIMMHCSl  HPOrpaMMbl 10  pa3eusawuiemy u
6ocnumamenibHOMy AcneKmam siBJIsSII0TCS:

- yCTONYMBBIN MHTEpEC K 3aHATUSAM POOOTOTEXHUKOM,

- TIONIOKUTEIbHAs JAWHAMUKA TIOKa3aTeleld pa3BUTHUS IO3HABATENBHBIX  CIIOCOOHOCTEH
oOydaromuxcsi (BHUMaHUS, MaMSATH, H300pETaTENbHOCTH, JOIMYECKOIO0 M IPOCTPaHCTBEHHOTO
MBIIUICHUS U T.J.);

- co3JgaHue 00y4aroIUMUCS TBOPUYECKHX PadoT;

- AKTHBHOE Yy4YaCTHE€ B TNPOEKTHOM U HCCIENOBATENbCKON NEATEIbHOCTH, BKIIOYEHHOCTH B
KOMaH/IHbI€ MPOEKTHI;

- AKTHUBHOE y4acTHe B COPEBHOBATEIILHON M KOHKYPCHOM AESITETbHOCTH;

- JIOCTHKEHMSI B MACCOBBIX MEPONPUATUSX PA3IMYHOIO YPOBHS;

- pa3BUTHE BOJEBBIX KA4e€CTB JIMYHOCTH (AMCUUIIMHUPOBAHHOCTH, OTBETCTBEHHOCTH,
CaMOOpPraHu3aluy, LEJICYCTPEMIEHHOCTH, HACTOMYMBOCTH B JOCTHUKEHHHM MOCTAaBJICHHOW UEIU U
T.1.);

- CHOCOOHOCTH MPOAYKTUBHO OOIIATHCA B KOJUIEKTHUBE, pa0OTAaTh B KOMaH/E.

1.3. OcobenHocTH opranu3anumu 00pa3oBaTeIbHOIO Npouecca

Cpox peanuzayuu npoepammul. IporpaMMma paccuuTana Ha 1 rox odoydyenusi, 144 akajgeMuuecKux
4acoB B I'OJ

Pexxum peanuzanuu 3aHATHS [0 pPOOOTOTEXHHUKE MPOBOJATCS 2 pa3a B HeAeNno 1o 2
aKaJeMu4eckux 4vaca (45 MuHyT) ¢ nepepbiBoM 5-10 MuUHYT. 3aHATHS HOCST TMOKMH XapakTep C
Y4E€TOM TPEANOYTEHUM, CIIOCOOHOCTEH W BO3PACTHBIX OCOOEHHOCTEH oOydarommxcs.l 3aHsTHe B
HEJIENI0 OTBOJUTCS Ha pa3BUBAIOIIMIA OJIOK MPOrpaMMBbl.

®opma opraHu3alnu AesITeJJbHOCTH JieTeil: TBopueckoe 00beAMHEHHUE.

I'pynna oOyuarommxcst Gpopmupyercs u3 pacuera He 6onee 10 yenmoek. Habop oOyuarommxcs
MIPOBOJIUTCS 0€3 MPeIBAPUTEIHHOTO 0TOOpa JAETEH.

3aHATUS MPOBOAATCSA B KaOWHETe, 000PYAOBAaHHOM COIJIACHO CAHUTAPHO-3MHUIEMHUOJIOTHYECKUM
npaswiaM 1 HopMmatuBaM CanlluH 2.4.4.3172-14 "CanuTtapHo-31u1eMUOJIOTHYECKHE TPEOOBaHUS K
YCTPOMCTBY, COJEPKAHUIO U OpraHu3alMd pexuMa paboThl 00pa3oBaTEIbHBIX OpraHU3aAINMA
JIOTIOJTHUTETLHOTO 00pa30BaHusl neTen".

IIpuHUMNBI OpraHu3anuy 00pa3oBaTeJbHON 1eATeJIbHOCTH:

- HayynocTb. DTOT mpHHIUIT TIpeAONpenesieT COO0IeHne 00ydaeMbIM TOJIBKO JOCTOBEPHBIX,
IPOBEPEHHBIX MPAKTUKON CBEJCHMH, MPU OTOOpE KOTOPBHIX YUUTHIBAIOTCS HOBEUIIHME AOCTHXKEHHS
HAyKH U TEXHUKH.

- HoctrynHocts. IIpenycmaTpuBaer cooTBeTcTBHE O0BEMa W TIYyOMHBI y4eOHOro MaTepualia
YPOBHIO OOIIETO pa3BUTHUS YJallluXCsl B JaHHBIN MepHOJ, Onaronapsi yemy, 3HaHUSI U HaBBIKM MOTYT
OBITH CO3HATETILHO M TPOYHO YCBOCHBI.

- CBsa3p Teopuu c mpakTukoil. OOs3bIBacT BecTH OOy4YeHHE TakK, 4TOOBI OO0ydaeMble MOTJIH
CO3HATEJIbHO MPUMEHSTh IPUOOPETECHHbIE MU 3HAHUS Ha MTPAKTHKE.



— Co3HaTenbHOCTh M AaKTUBHOCTh OOyueHHs. B mporecce oOyueHus Bce NEHCTBHS, KOTOpBIE
0Tpa0aThIBACT YYEHMK, JOJDKHBI OBITh 0O0OCHOBaHbI. HyXHO y4MTh IIKOJBHUKOB KPHUTUYECKH
OCMBICIIMBATh, U OLEHUBATH (DAKTHI, JAeJasi BBIBOJIbI, Pa3peIiaTh BCE COMHEHHS C TEM, YTOOBI MPOLIECC
YCBOEHHMsI M HaApabOOTKW HEOOXOIUMBIX HABBIKOB IPOMCXOIWJIM CO3HATENbHO, C IIOJHOM
yOeXKIEHHOCThIO B  MPAaBHIBHOCTH OOydeHHs. AKTUBHOCTh B OOYYEHUH IpeIIojiaract
CaMOCTOSITENIbHOCTh, KOTOPast JOCTUraeTcs XOpOoIlel TeOPEeTUUECKON U MIPAKTUYECKON MOArOTOBKOM
U paboToi menarora.

- HarmsinHoets. OOBsICHEHHE TEXHUKH COOpPKHM POOOTOTEXHHMYECKUX CPEJICTB HAa KOHKPETHBIX
U3JIENUSIX M IPOrpPaMMHBIX NpoayKTa. [l HariasgHOCTU NPUMEHSIOTCS CYIIECTBYIOLIUE BHJIEO
MaTepHabl, a TAKXKe MaTepualibl CBOETO U3rOTOBIICHHUS.

- CHCTEeMaTUYHOCTh M TOCJIEIOBATEILHOCTh. YYEOHBIM Marepual JaeTcs IO OIpeIeICHHON
CHCTEME U B JIOTHYECKOH MOCIIEI0BATEIbHOCTH C LIENbIO JIydlIero ero ocBoeHus. Kak npasuio 3tot
HPUHIUI [TPETyCMAaTPUBACT U3YUEHHUE MTPEIMETA OT IPOCTOTO K CIOKHOMY, OT YACTHOTO K 00IIeMy.

- IIpouHOCTh 3aKperuleHusl 3HaHUM, yMeHUH U HaBblkOB. KauecTBO 00yueHMs 3aBUCHT OT TOrO,
HACKOJIbKO TPOYHO 3aKpPEIUISIOTCS 3HAHMS, YMEHHS M HABBIKM y4YalIUXcCs, IIOTOMY 3aKpeIlICHHE
YMEHUH M HaBBIKOB JIOJDKHO JOCTUraTbCs HEOAHOKPATHBIM IleJICHANpPaBIEHHBIM IOBTOPEHUEM U
TPEHUPOBKOM.

- UnnuBuayaneHelii noaxoxa B oOyueHud. B mporecce o0ydeHuss nenaror HCXOAWUT U3
WH/IMBUYAIbHBIX OCOOCHHOCTEH JIeTei M OMHUpPasich Ha CHIIbHBIE CTOPOHBI YYaIIerocs, JOBOAUT €T0
HOJTrOTOBJIEHHOCTD /10 YPOBHS O0IIUX TpeOOBaHUI.

OTtiauyuTeIbHbIE 0CO0CHHOCTH NPOTrPAMMBI

ITporpamma siBnsieTcs 0a30BOM M HE MpeoIaracT HaIM4Uus y 00y4aroluXxcs HaBbIKOB B 00JIACTH
POOOTOTEXHHUKH U TIPOTPAMMHUPOBAHUS. Y POBEHb NOJATOTOBKH yUYaIIUXCs MOXKET OBITh Pa3HBIM.

[Ipu nonbope MaTepuanoB M IUIAHUPOBAHMM 3aHATUS HEOOXOJMMO MaKCHMAajbHO YYMTBHIBATH
0COOEHHOCTH TPYMIIBI, BKJIIOYATh IMMOMCKOBBIE W UCCIIEIOBATEIbCKIUE METOJIBI, 0053aTeIbHO 00yJaTh
BECTH JIMAJIOT, TUCKYCCHIO.

Pabouasi mporpamma noctpoeH Ha 0a3e oOpaszoBarenbHON mporpaMmel s miatgopmsl LEGO
MINDSTORMS EV3.Koucrpykrop LEGO MINDSTORMS EV3 mnpenocraBiser 00ydaroumumcs
BO3MOXXHOCTh IPHOOpETaTh Ba)KHbIE 3HAHUS, YMEHHUS M HaBBIKM B TMpOIECCE CO3JaHUS,
nporpaMMupoBaHusi U TecTupoBaHus poOotoB. Koncrpykrop LEGO MINDSTORMS EV3 u
IIPOrpaMMHOE O0eCIieYeHrEe K HEMY MPEAO0CTaBIsIeT IPEKPACHYI0 BO3MOXKHOCTh YUUTHCS pEOCHKY Ha
coOcTBeHHOM onbITe. [IporpammHoe oOecrieueHHe OTJIMYAETCs APY>KECTBEHHBIM HHTepdeiicoMm,
MO3BOJIIOIIMM ~ CaMOCTOATEIbHO MJIM €  TIOMOILIBIO  BCTPOEHHBIX  YpPOKOB  OCBaWBaTh
nporpaMMupoBaHue. BakHo, 4TO Hpu 3TOM peOEHOK caM CTPOUT CBOM 3HAHMSA, a Y4YMTENb B
00pa30BaTeNbHOM MPOIIECCE BHICTYNAET ThIOTOPOM.

[Tnardopma EV3 Britouaer B cebs Habop HacTpanBaeMbIX y4eOHBIX 3a1aHuil. OHU MOCTABISIOTCS
B 1U(poBOM BUIE U JIETKO HHCTALUPYIOTCS B mnporpammHyio cpeny LEGO Education
MINDSTORMS. Huzkuii mnopor BxoxJeHus B mnporpammuyio cpeny LEGO  Education
MINDSTORMS, no3BosisieT mporpaMMUpoBaTh podoTa y>Ke Ha epBOM 3aHATHUHU 10 POOOTOTEXHUKE,
Jla’ke CaMOMY HETIOATrOTOBJIIEHHOMY y4allleMycs, @ MHTYMTHBHO MOHATHBIN HHTEepdeiic obaeryaer sty
3ajauy.

Teopernueckass 4acTh 0O0y4eHUs! BKJIIOYAET B ceOs 3HAKOMCTBO C Ha3HAuE€HUEM, CTPYKTYpOil u
YCTPOMCTBOM pPOOOTOB, C TEXHOJIOTMYECKMMH OCHOBAMHM COOpPKM UM MOHTa)xa, OCHOBaMHU
BBIYUCITUTENIHONU TEXHUKH, CPECTBAMU OTOOpaKEHHs HH(POPMAIIHH.

K 0CHOBHBIM OTIHYNTEJIBbHBIM 0COOEHHOCTSIM HACTOSIIIEH NPOrpaMMbl MOKHO OTHECTH:

- KeiCoByI0 cUCTEMY 00ydeHus;

- o0yueHue MPOEKTHOM NeITeIbHOCTH;

- HampaBJIEHHOCTb Ha pa3BUTHE SOft-KOMIETEeHIHA.

Kaxnaplii kelic cocTaBisieTcsi B 3aBUCHMOCTH OT TE€Mbl M KOHKPETHBIX 3aJlady, KOTOphIE
IPEYCMOTPEHBI MPOTrPaMMOM, C y4ETOM BO3PACTHBIX OCOOCHHOCTEW JeTed, MX WHAWBUIYAIbHOM
HOJTrOTOBJIEHHOCTH, U COCTOUT U3 TEOPETHUECKON U MPAKTUUECKON YaCTH.



Copepxanue MPAaKTHUYECKUX PabOT M BUABI NMPOEKTOB MOTYT YTOUHSATHCS, B 3aBUCHMOCTH OT
HAKJIOHHOCTEH ywallluxcs, HaJu4us MaTepualoB, cpeAcTB U Jp. Mogenu cobuparorcs aubo 1o
TEXHOJIOTHYECKUM KapTaM, b0 B cuiy (antazum oOyvaromuxcs. Ilo mMepe ocBOeHHS MPOEKTOB
IPOBOJIATCS] COPEBHOBAHUS pPOOOTOB, CO3JJAHHBIX MHIUBUAYAJIbHO WIN TPYIIIAMH.



2. VAEBHO-TEMATUYECKHWH IIJIAH
2.1.1. Ocnoenoii 610K

No Pa3nen

KoaunuyecTBO 4YacoB

Teopusn IIpakTuka | Bcero
1. BBenenue B oOpazoBaTenbHyIO nporpammy, | 1 1 2
TEXHUKa 0€30IaCHOCTH
2. OCHOBBI KOHCTPYUPOBaHUSI. 4 14 18
3. OCHOBBIIIPOTPAMMHUPOBAHHS LEGO | 8 22 30
MINDSTORMS Education EV3.
4. [TonroToBka MpOEKTHBIX PadOT 2 18 20
o. 3ammra npoeKToB 2 2
6. Pa6ora B Unrepnere. [louck nnpopmanuu o | 1 3 4
Jlero - copeBHOBAaHMSAX, ONMCAHUN MOJEIEH,
dhoTorpaduii pobOTOB.
1. Pazpaborka KoHCTpyKumid poOOTOB Ui | 2 24 26
BBINOJIHCHUS Pa3IMYHBIX 33]1a4.
8. [TonroroBka K COpEBHOBAaHUSIM 2 16 18
9. [ToxroToBka MpOEKTHBIX PadOT 2 20 22
10. | 3ammTa mpoOeKTOB 2 2
Hroro: 22 122 144




3. COAEP XAHUE INTPOI'PAMMBI

Pa3znes 1: BBenenue B po0OTOTEXHUKY.

Tema: Ilonamue o Pooomomexnuke

Beenenue B HayKy o poboTax. OcHOBHBIE BUJIbI pOOOTOB, X IpUMeHeHue. HanpaBneHus pa3Butus
poboroTexHukH. HoBellne 1OCTHKEHNSI HAYKU U TEXHUKU B CMEXKHBIX 00J1aCTsIX.

Texnuka 0e30MacHOCTH.

Pa3nes 2: OcHOBBI KOHCTPYHPOBaHHA. XapaKTepPUCTHKHU podoTa.

Tema: Bepcuu komnnekmoe EV3. Kpamkuii 0030p cooepirxcumozo poodomomexHuueckozo
Komniekma.

JlomamHsss U oOpa3oBarenbHasi Bepcusi, cxojcTBa U paznuuus. O030p coaepkumoro HaOOpPOB
(maT4MKu, CepBOMOTOPHI, OJIOK, IPOBOJIA, A€TaN KOHCTPYKTOpa). Ha3zBanus neraneil.

Paznen 3:0cnoBbl nporpamvupoBannss LEGOMINDSTORMSEducationEV3.

Tema:0030p cpeabl NPOrpaMMHUPOBaHMSI.

[Maiutpa OmokoB. CnpaBounsle Matepuanbl. Camoyuutens. Ilpoext. HoBas mporpamma.
Coxpanenue npoekra, nporpammbl. OcHOBaTENbHBIN pa30op manuTpel 610k0B. CoeMHEHUs OJIOKOB.
[TapanmnensHble nporpammsl. [loaxntoueHne poboTa K KOMIBIOTEPY U 3arpyska nporpammbl. USB-
coenunenue. Bluetooth-coenqunenune. OOpuHas 3arpy3ka. 3arpy3ka ¢ 3almyckoM. 3amyck ¢gpparmMeHTa
nporpamMbl. HaOGmrogenune 3a cocrtosHmem mopToB. OOo03peBarens namsTH. Busyamuzarus
BBIIIOJIHSIEMOW B IaHHBI MOMEHT YaCTU [IPOTrPaMMBI.

Tema: Motopsl. [IporpamMupoBanue IBHKeHHI M0 Pa3JIUYHbIM TPACKTOPHUIM.

KoncrpymnpoBanue skcrpecc-6ota. [lonsitue cepBomotop. YcTpoiictBo cepBomoropa. [lopThl s
MOJKIIIOUEHUST  CepBOMOTOPOB. 3eneHas mamutpa OnokoB(leiictBus). [lomoxkurenpHOe U
OTpULIATENIbHOE JABWXEHUE MoTopa. OmpelerneHue HampaBiIeHUs ABUKEHUS MOTOpPOB. bioku
«boabmoii moTtop» n «Cpennuii MotTop». Bribop mopra, BeIOOp pexuma paboThl (BBIKIIOYUTS,
BKJIFOUMTh, BKJIIOUUTh Ha KOJIMYECTBO CEKYHJ, BKJIIOUMUTh Ha KOJIMYECTBO I'PaayCcoOB, BKIIOUWUTH Ha
KOJIMYECTBO 000OPOTOB), MOIIHOCTh JIBUTATENsl. BbIOOp pesknMa 0CTaHOBKH MOTODA.

biox «He3aBucuMmoe ynpasiaeHne MoTropamu». biiok «PyJieBoe ynpasienue

VYopaxuenue 1. OTpaboTka OCHOBHBIX JBUKEHHI MOTOPOB.

VYnpaxsenue 2. Pacuer apukeHust podoTa Ha 3aJJaHHOE PACCTOSIHUE.

Vupaxnenue 3. Pacuer aABM)eHUN 110 JIOMaHOM JIMHUH.

3amaHus Ui CaMOCTOSITENIbHONU PaOOTHI.

Tema: PaboTa ¢ moacBeTKoii, 3KkpaHOM U 3BYKOM.

Pabora c¢ skpaHom. BeiBong ¢uryp Ha skpan aucruies. Pexum oroOpaxkenust ¢uryp. BuiBon
alieMeHTapHbIX (uryp Ha skpaH. BeiBox pucyHka Ha skpad. ['papumueckuii pemaxkrtop. BoiBoa
PUCYHKA Ha DKpaH.

3aaHus 4J11 CaMOCTOSITENIbHON paboThI.

Pabora ¢ moxacBerkoil kHomok Ha Omoke EV3. brok wHIMKaTtopa cocTosHus Moayns. Bwidop
pexxuma. YnpaxHeHue. JlemoHcTpanus pabGoThl MOACBETKHM KHOMOK. Pabora co 3BykoM. briox
BOCIIPOM3BECHHUST 3BYKOB. PexkuM mpourpeiBaHus 3ByKoBoro daiina. Bocnpoussenenue
3aMKMCaHHOro 3ByKOBOrO (haiiia. Pexxum Bocripon3BeieHHsI TOHOB U HOT.

3amaHus Ui CaMOCTOSITENIbHOU PaOOTHI.

Tema: Huka. IIpepoiBanue nukia. LHuki ¢ mocryciaoBuem.

OpamxeBass mporpamMHas nanutpa (Ympasinenue omneparopamu). Cuerunk wurepauuil. Homep
uKJia. YcinoBue 3aBepileHus padboTsl nukia. [IpepeiBanue nmkia. BapuaHThl BbIXOZa M3 LUKJIA.
[TpepriBaHME BHINOIHEHUS LIUKIIA U3 NTApAJIJIEIbHOM BETKU MPOTrPaMMBl.

3aaHus 1J11 CaMOCTOSITENIbHOM paboTHI.

Tema: CTpykrypa “Ilepexiarouarens”.

Eciu — 1o. brok “Ilepexiarouartens”. Ilepexatoyarens Ha BUA BKIAAOK (monHas ¢opMma, KpaTka
dopma). JlononnuTensHOe ycnoBue B cTpykType [lepexioyarens.

3agaHus A1 CaMOCTOSITEILHON paboTHI.

Tema: PaboTa ¢ naTunkamm.



JdaTunk kacaHusl.

Buemnwnii Bun. Pexxum msmepenus. Pexum cpaBHeHus. Pexxum oxumanus. Mi3meHeHue B Oioke
oxxuanus. Pabora 610ka mepexioueHus ¢ MPOBEPKOM COCTOSIHUS JaTYMKa KacaHusl.

YnpaxxHeHus.

3amaHus Uil CaMOCTOSITEIbHOU PaOOTHI.

JlaTyuk uBera.

JlaTuuk 1BeTa M TporpaMMHBIA 00K garumka. OOnacTé KOPPEeKTHOH paboThl naTdwka. Beidbop
pexxuMa paboTbl fgaTdyuka. Pexxum ompeneneHuss W CpaBHEHHUs LBeTa. PexuM u3MepeHus
MHTEHCUBHOCTU OTPaXEHHOTO CBeTa. PeXMM M3MEpEeHHs] MHTEHCHBHOCTH BHEIIHErO OCBEILEHUS.
Pexum kanuOpoBku natuuka. [Ipumep BbIMONHEHUS pexuMma KaauOpoBku. Pexum oxxumaHus
JlaT4MKa LIBETA.

YnpaxxHeHus.

3amaHus Ui CaMOCTOSITENIbHOU PaOOTHI.

JaTuynkK rupoCcKONUYecKuii.

JlaTuuk TUpOCKON W MHporpamMMHbIid OJok natuuka. Hampasnenue BpaweHus. Pexxumbl paboThbl
JaTYMKA TUPOCKOIL.

YnpaxxHeHus.

3amaHus A CaMOCTOSITENIbHOM paboTHI.

JlaTumMK yJIbTPa3ByKOBOIA.

JlaTuuk yibpTpa3Byka W MpOrpaMMHBIN Onok natumka. OmnpeneneHue pazdpoca IMycka BOJH.
CrpykTypa 0110Ka yIbTpa3ByKa B PeKUME U3MEPEHUSI.

YnpaxxHeHus.

3aaHus 1J11 CaMOCTOSITENIbHOM paboThI.

NudpaxpacHplii JaTYUK.

WudpakpacHblil TaTYMK, MasidOK M UX MPOTPaMMHBIE OJIOKU. PexuM orpeneneHus: OTHOCUTENTEHOTO
paccTosiHus 0 OOBeKTa. Pexxum ompeneneHus pacCTOSHUS W YIJIOBOTO IOJOXKEHHS Maska.
MakcumanbHble YIibl OOHapyXeHHs HHppakpacHOro maska. Pexumpl mnporpamMmmHoro OJ0ka
uH(ppaKpacHOTo AaTyuka. PeXUM TUCTAaHIIMOHHOTO YIPaBIEHUS.

YnpaxxHeHus.

3amaHus Ui CaMOCTOSITENIbHONW PabOTHI.

Pasnen 4: [loaroroBka npoeKTHLIX padoT.

OOyuaronuecss paboTalOT HajJ NPOEKTaMH poOOTOB, MHAMBHUIYAIbHO WJIM B COCTaBE KOMAaH/IBI.
TemaTtuky BHIOMPAIOT CAMOCTOSITENILHO WJIU C TIOMOIIBIO HACTaBHUKA.

Pa3nes S: 3ammura npoeKToB.

3amuTa MPOXOJUT B BHUJAE MPE3CHTALMU IPOEKTOB HAa OTKPBITOM 3aHATUH, KOH(EpEeHIIHH,
POJMTENBCKOM COOPAaHUM U JIp. MEPOIPUSATHSIX.

Pa3nes 6: PaGora B mHTEpHETE.

ITouck nHpopManMu 0 COPEBHOBAHMAX, ONMHMCAHUSA MoJeneil poOOTOB M MHCTPYKLUI K HUM, uaen
JUTSL CO3JJTaHUSI TIPOEKTOB.

Paznen 7: PazpadoTka KOHCTPYKIMH poO0OTOB.

Pa3pabotrka, cOopka, mporpaMMHpOBaHHE U TECTHUPOBAHUE POOOTOB JUISl PELIEHHUS Pa3IHMYHBIX
3agau. Pabora B mporpamme LDD (LegoDigitalDesigner) — co3nanue HHCTPYKIIMK K POOOTY.

Pasznen 8: IloaroroBka Kk COpeBHOBAHUSAM.

3HaKOMCTBO C PEIrJIAMEHTOM COPEBHOBAaHHMM 10 pOOOTOTEXHHKE, B YACTHOCTH C BHIaMHU
COpeBHOBaHMI. 3HAKOMCTBO C Pa3IMYHBIMU TPEOOBAHUSMHM K Pa3HbIM BO3PACTHBIM KaTErOpHsM.
PaccmoTpenue c1albIX M CHIIBHBIX CTOPOH KaX/10T0 BUJa COPEBHOBAHUH.

Paznen: OcHOBHBIE BUJIbI COPEBHOBAHUS U 3JIEMEHTBI 3aJJaHUMN.

Tema: CopesHoBanus “Cymo”.

Pernament cocrszanuii. CopeBHOBaHUS pPOOOTOB-CyMOMCTOB. Pa3smeprr pobora. Bec poborta.
Bapuantsl koHCTpyKIMi. [IpuMeps! anropuTmMos.

YnpaxxHeHus.

3amaHus Ui CaMOCTOSITENIbHOU PaOOTHI.
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CopeBHOBaHUS.

Tema: IIporpammupoBaHue IBUKEHUS 110 JUHHUH.

Bapuantel crienoBaHusi 10 JIMHUW. BapuaHTel poOoTa ¢ OJHUM W JBYMS JaTYMKaAMH IIBETA.
KanubpoBka natunkoB. OTpaskeHHE CBETOBOIO MOTOKA MPHU PA3HOM PACIONIONKEHHM JaT4hKa Haj
MOBEPXHOCTBIO JIMHUU. AJTOPUTM pPy4HOM KamuOpoBku. OmpeneneHue TEKYIIEero COCTOSHUS
JATYMKOB. AJITOPUTM aBTOMAaTHYECKOW KaJIMOPOBKU. AJNTOPUTM [JBIKCHHS IO JUHUM “‘3ur3ar”
(nuckperHass cucrema ynpasieHus). Anroput™m “Bonna”. IloMck M moacueT NepeKpecTKOB.
WuBepcuas nunus. [Ipoe3a MHBEpCHOrO ydacTKa ¢ TpeMs JaTYuKaMHU [[BETa.

YnpaxxHeHus.

3aanus 1Ji1 CaMOCTOSITEIbHON paboTHI.

Tema: CopesHoBanus “Kereabpunr”.

Pernament coctszanmii. CopeBHoBanue “Kerenbpunr”. Pazmepsl pobora. Bec pob6ora. BapuanTsr
KOHCTpyKUui. [Ipumeps! anroputmos.

YnpaxxHeHus.

3aaHus 1Ji1 CaMOCTOSITENIbHON paOoThI.

CopeBHOBaHUS.

Tema: IloaroroBka K perHoHAJbHBIM COPEBHOBAHMSM.

3HaKOMCTBO C perjiaMeHTOM MEXAYHapOAHBIX COpPeBHOBaHMU MO poboTtoTexHuke “WRO”.
3HAKOMCTBO C pPa3JIMYHBIMU TPEOOBAaHUSMU K pPa3HbIM BO3pPAcCTHBIM KareropusiM. Paccmorpenue
Ca0bIX ¥ CHJIBHBIX CTOPOH Ka)KIO0r0 BUJa copeBHOBaHUiA. Pa3paboTka pobora. HkeHepHasi KHHTA.

TpenupoBKa Ha MOJISX.

Tema: BHyTpeHHuHe COpeBHOBAHUA.

[TonroroBka. CopeBHOBaHus. Pe3ynbraThl.

Paznen 9: IloaroroBka nmpoeKTHbIX padoT.

OO6yuaromuecss pabOTalOT HaJ MPOEKTaMU POOOTOB, WHIMBHAYAIHHO WU B COCTaBE KOMAaHJIBI.
Tematuky BEIOMPAIOT CAMOCTOSITENIFHO UITU C MIOMOIIBI0 HACTABHUKA.

Paznen 10: 3amura npoexToB.

3amuTa TPOXOIUT B BHUJAE MPE3CHTAIMU MPOEKTOB Ha OTKPBITOM 3aHATHUH, KOH(DEpEeHIIHH,
POIUTENBCKOM COOpAaHUH U JIP. MEPOIIPUSITHSIX.
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4. OBECIIEYEHME ITPOI'PAMMBI

4.1. MeToanueckoe odecreyeHne

[TocTpoeHne 3aHATHs BKIOYAET B ce0s (HpOHTANBHYIO, HHIUBUAYAIBHYIO U TPYIIIOBYIO padoTy, a
TAK)KE€ HEKOTOPBIA COPEBHOBATEIBHBIM 3yeMeHT. IIporpamMmmoll mHpeaycMOTpPEeHO IIPOBENEHUE
KOMOMHMPOBAHHBIX 3aHATHI: 3aHATHUSI COCTOSAT U3 TEOPETHUECKON M MPaKTUUYECKON YacTel, Npu4yeém
OosblIee KOJIMYECTBO BPEMEHH 3aHUMAEeT UMEHHO MPaKTHUECKas YacTb.

Dopmbl opeanuzauuu y4eOHbIX 3aHAMUL.
- Oecena;

- JIEKLHS;

- nmabopaTopHO-TIpaKTU4ecKast paboTa;

- TEXHUYECKOE COPEBHOBAHUE;

—  TBOpYECKas MacTepCKas;

-  UHAUBUAYyaAJbHAs 3allUTa [IPOCKTOB;

—  TBOPYCCKHUH OTYET.

Memoowvt oopazosamenvHoll OeamenbHOCmuU:

— 00BSACHUTEIIBHO-HIUTFOCTPATUBHBIIH;

— 3BPUCTUYECKUIN METOL;

— METOJI YCTHOTO H3JIOKCHHSI, TO3BOJIIOMINN B JOCTYIMHOW (opMe TOHECTH IO O0y4aromuxcs
CJIOKHBIN MaTepHall;

— METOJ] TPOBEPKH, OIICHKM 3HAHWUW U HABBIKOB, MO3BOJISIONIMNA OLIEHUTH MEpPEJaHHbIE MeAarorom
MaTepuaibl M, M0 HEOOXOJIMMOCTH, BOBPEMs BHECTU HEOOXOAMMBIE KOPPEKTHUPOBKH MO YCBOCHHUIO
3HAHUUW HA MPAKTUYCCKUX 3AHITHSIX;

— UCCIIEIOBATENLCKUNA METOJ OOy4YeHUs, AAIIMUNA 00yJaromuMCcs BO3MOXHOCTb NPOSIBUTH CeOs,
MOKa3aTh CBOM BO3MOXHOCTH, TOOUTHCSI OTIPECIICHHBIX PE3yIbTATOB.

- pOOJIEMHOTO H3IIOKEHUS MaTepuana, KOorja Iepen OOydyarolIuMcsl CTaBUTCS HeKas 3ajaya,
MO3BOJISIIONIAST PEIINTh OMPENENIEHHBIN 3Tan Tpolecca oOydeHHUs M MEepPEeHTH Ha HOBYIO CTYNEHBb
o0OydeHus;

— 3aKpEIUICHUS] U CAaMOCTOSATEILHON PabOThI 110 YCBOCHHUIO 3HAHUM 1 HABBIKOB;

— JIUAJIOTOBBIN U JUCKYCCUOHHBIN.

Ileoazocuueckue mexnonozuu

B npomecce o00ydeHuss 1Mo mporpamme, HCIONB3YIOTCS pa3HOOOpasHbIE —IeJaroruvecKue
TEXHOJIOTHH:

— TEXHOJIOTHH DPa3BHBAIOIIETO OOyYEHUs, HaNpaBJICHHbIE Ha 0OIee IEJOCTHOE pa3BUTHE
JUYHOCTH, Ha OCHOBE aKTHBHO-JESATENHLHOTO crioco0a 0Oy4eHHs, YUYUTHIBAIOIINE 3aKOHOMEPHOCTHU
pa3BUTHSA U OCOOCHHOCTH UHIUBUIYYMA,

— TEXHOJIOTMH  JIMYHOCTHO-OPUEHTHPOBAHHOTO  OOydYeHHWs, HamlpaBlIeHHbIE Ha  pa3BHUTHE
WHIWBUIYAJIbHBIX IMO3HABATCIIbHBIX CIIOCOOHOCTEH KaXXa0ro pe6eHKa, MaKCHUMaJIbHOE BBISIBIICHUC,
PacKpBITUE U UCTIOJIB30BAHUE €T0 OIBITA,

- TexHoJIOTHH U] PepeHIIMPOBaHHOTO 00y4YeHUs:, OOeCIeunBaIIe OO0ydeHne KaKIoro
00yyYaroIerocsi Ha ypoBHe €ro BO3MOKHOCTEH U ClIOCOOHOCTEH;

— TCXHOJIOTMHU COTPYAHHUYECTBA, PpPCAIUIYIOIIUE ACMOKpPATU3M, PAaBCHCTBO, IIAPTHEPCTBO B
OTHONICHUSIX TeJarora U oO0YyYaroIIerocs, COBMECTHO BBIPAOATHIBAIOT IIE€NH, COJEp>KaHUE, MAIOT
OLICHKH, HAXOOACh B COCTOAHUHU COTPYAHUUYCCTBA, COTBOPUCCTBA.

— MPOEKTHBIE TEXHOJIOTHH — JOCTHKCHHE IIeNId uepe3 JETAIbHYI0 pa3paboTKy MpoOIeMbl, KOTopas
JOJDKHA 3aBCPIINTHECA PCAIBHBIM, OCA3a€MBIM MIPAKTUYCCKHUM PE3YIbTAaTOM, O(bOpMJ'IeHHI)IM TEM HUIIU
UHBIM 00pa3oMm;

— KOMITBIOTEPHBIE  TEXHOJOTWH, (QopMmMupyomme yMmMeHue paboratb ¢ uHOOpMaIueH,
HCCICAOBATCIILCKUC YMCHUA, KOMMYHUKATUBHLIC CHOCO6HOCTI/I.
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B MMPAKTUKC BBICTYIIAIOT PA3JIMYHBIC KOMGI/IHaI_[I/II/I 9THUX TGXHOHOFHﬁ, HUX 3JICMCHTOB.

OCHOGHBIM MemOOOM Op2aHu3aUUU YUEeOHOIl 0eameaIbHOCMU N0 NPOPaAMME AGIAEMCA MEN o0
Keiicoe.

Keiic —onucanue npoOIeMHON CUTyallMy MOHITHON U OJIM3KOW 00ydJaronuMcs, peleHue KOTOpoi
TpeOyeT BCECTOPOHHETO H3YYEHHs, IOUCKA JOMOJHUTEIbHOM HHGOpPMAMU U MOJEIUPOBAHHUS
CUTYalluX WK 00BEKTa, C BEIOOPOM HanboJsiee moaxo/sIIero.

Ipeumywecmea memooa Keticos:

— [IpakTuueckas HarpaBiaeHHOCTb. Keiic-MeTo/] O3BOIISET IPUMEHUTD TEOPETUUECKUE 3HAHUS K PELLICHUIO
MPaKTUYECKUX 33/1a4.

— NurepaktuBHbii Gopmar. Ketic-meron obecrieurBaet 6oree 3 eKTBHOE YCBOCHUE MaTepralia 3a C4eT
BBICOKOM SMOILIMOHATILHOM BOBJICUEHHOCTH U aKTUBHOTO Y4acTHs OOy4aeMbIX. YUYAaCTHHKU MOTPYKAIOTCS B
CHTYAIIMIO C TOJIOBOM: y Kelica €CTh TJIaBHBIA TepOoi, Ha MECTO KOTOPOTO CTaBUT CEOsl KOMaHIA M PEIIacT
npoOseMy OT €ro Juia. AKUEHT Mpu OOy4eHUH JIeJIaeTcsl He Ha OBJIaJeHHE TOTOBBIM 3HAHHMEM, a Ha €ro
BBIPAOOTKY.

- Konkperneie HaBbiku. Keiic-MeToq MO3BOMSET COBEpPIIEHCTBOBATh YHUBEpCAJbHBIC HABBIKU (Soft-
KOMITETEHITHH ), KOTOPBIE OKa3bIBAIOTCS KpaiiHe HEOOXOAMMBI B peallbHOM pabodueM Iporiecce.

Y CII0BHO MOKHO BBIICIIUTH CIIETYIOIINE BU/IbI KeiiCOB:

1. VIHxeHepHO-TIpaKTHYEeCKUii

2.MmxenepHo-colrabHbIIA

3. mkeHepHO-TeXHUIECKUIA

4. ViccnenoBaTenbCKuid (MPaKTHIECKUHA MTA TEOPETHUYCSCKHIA )
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B xome paboTel Haj KeiicoM 11emecoo0pa3Ho UCTIONB30BaTh CIACAYIOIIHE METOIb, IPUEMBI, CPEICTBA
1 (hopMBI OpraHu3aIwy, BHECEHHBIC B TAOJHITY:

Ne DopMbI Metoasl 1 npueMbl | Bo3mMoaxkHbI DopMbI KOHTPOJIA
OpraHu3anuu AUIAKTHYCCKH I
MaTepua
1 OBpucTHYecKas - IBPUCTUYECKUH | Mpe3eHTalus, MaKkar, | GpOHTAIbHBIN u
Oecena WM | METOJ; KapTOUYKH, BUJEO VHAMBUyaJIbHBIN
JEeKIUs - METOA  YCTHOIO YCTHBIH OIIPOC
U3JI0KEHUS,
MO3BOJISAIOIINN B
JOCTYITHON dopme
JIOHECTU 10
o0yJaromuxcs
CJIO>KHBIN MaTepuall;
2 Urpa - MPaKTUYECKUI | MpaBuja Urpsbl, pedIiekCUBHBIN
METOJL; KapTO4YKU C | caMOaHau3,
- UTPOBbIE METO/IbI; ONHMCaHUEM poJieii | KOHTPOJIb u
WIH 3a/1aHuH, CaMOOLICHKA
aTpuOyTHKA UTPHI 00yJaronmxcs
3 JIaGopatopHo- -penpoayKTUBHBIN BUJICO, IIPE3CHTALIMS, | B3aUMOOLEHKA
IIpaKTU4ecKas -4aCTUYHO- IUTAKaThl, KAPTOUYKHU C | 00yJaromuMHuCs
pabota ITOMCKOBBIN ONHMCaHUEM xofa | paboT apyr apyra
paboTHI, CXEMBI
COOpKH H T..
4 [Ipoekt -UCCIEAOBATENbCKUN | MPE3CHTAlUs, BHUJIECO, | 3alIUTa MPOEKTA,
METOJ{ namsTka paboThl Haj | yyacTM€ B Hay4yHOH
-4aCTUYHO- MIPOEKTOM BBICTAaBKE
ITOMCKOBBIN (B
3aBUCHUMOCTH oT
YPOBHSI  NOATOTOBKH
JeTen)
5 Hccnenosanue -MCCIIEIOBATENIbCKUN | TIpe3eHTalus, BHJEO, | KOHpepeHIHs
METO]{ OIMCaHue xoJa
VICCIIEJOBAHMSI U T 1.

Y4eOHO-MeTOoANYeCKHe CPeICTBA 00yUYeHH I :
— CHeNMaIU3UPOBAHHAs JINTEPATYpa O POOOTOTEXHUKE, TOAOOPKA KypPHAIIOB;
— Habopbl TEXHUUECKOH TOKYMEHTALUU K IPUMEHSIEMOMY 000PYI0BaHHIO;
— 00pas1bl MOZIETIeH U CHCTEM, BBIMOJIHEHHBIE 00YYaIOIUMHUCS U TIeJaroroMm;
— IUTaKaTel, (OTO U BUAECOMATEPUAIBI;
— y4yeOHO-MeTOJUUECKUe MOCOOMs JUIs nejarora U 00ydyaromuxcsl, BKIIOYAIOIIUE TUAAKTUYECKHM,
UH(POPMALIMOHHBINM, CIPAaBOYHBIA MaTepHalibl HAa Pa3IMYHBIX HOCHUTENSIX, KOMIIBIOTEPHOE M BHJIEO

obopyoBaHue.

[TpumeHnsiemMoe Ha 3aHATUAX AMJAKTHUYECKOE U Y4eOHO-METOIMYECKOe OOecleYeHHEe BKIIOYAET B
ce0sl IJEeKTPOHHBIE YYEOHHKH, CIPAaBOYHbIE MaTepHalbl U CHCTEMbI HCIIOJIb3YEMBIX IpPOrpam,
WutepHer, paboune TeTpaan 00ydaronuxcs.

14




4.2. MatepuaJbHO-TEXHHYECKOe o0ecreyeHue

Kabunet, ocHareHHbI KOMIBIOTEpHOU TexHuKoM, He MeHee 1 1K Ha 2 yuenuka.
KonctpykropeiLEGOMINDSTORMSEV3, T10: RobotC

Pexomenyemoe yueOHoe 000pyI0BaHKe, paccuuTaHHOE Ha rpymnmny u3 10 ydamuxcs:

JInaus 1 «OcHOBBI pOOOTOTEXHUKHN KoJu-Bo En. uzm
bazoBsiit HabOp 7151 U3ydeHUsT POOOTOTEXHUKH 5 IIT.
PecypcHublit HabOp U1 U3ydeHHsI POOOTOTEXHUKH ) IIT.
HononuutensHbii Ha0op LEGO — 9641 (niHeBMaTHKa). 4 IIT.
JlaTuuk TeMriepaTypbl ) IIT.
Nudpakpacusiii qatunk +UK mask 5 IIT.
Jlatuauk 11BeTa 5 IIT.
3apsgHoe yCTPOUCTBO MOCTOSTHHOrO Toka 10B 5 IIT.
Bechr 1 IT.
Cexkynnomep 1 LIIT.
W3meputenbHas pyaeTka 1 IIT.
[BeTHbIe KyOuKT ScM* Scm( "l B BB 4 I0T.
Pamku u kyObI i1 3amepa poOboTOB IT.
MeO6enpHbIC NUTHI 7151 COOPKH JTAOUPHHTA LIIT.
L{BeTHast n3oseHTa (4EpH., KpPaCH., 3€J1., CUH., KEJIT., OCIL.). 6 IIT.
["oToBBIE MO AJIs 3aJaHUI U COPEBHOBAHUIA. IIT.
Cron ais 3amycka po6oToB IIT.
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5. MOHUTOPHUHI OBPA3OBATEJIBHBIX PE3YJ/IbTATOB

CucremMa 0TCJIEKUBAHUS, KOHTPOJISI U OLCEHKH Pe3y/bTaTOB Mpouecca 00y4eHHs IO JaHHOM
[IpOrpaMMe UMEET TPU OCHOBHBIX JIEMEHTA:

- OnpeseneHne HAYaJIbHOTO YPOBHSI 3HAHUI, YMEHHM U HABBIKOB 00YYarOIINXCA.

- Texymuii KOHTPOJIb B TEUEHUE Y4EOHOT0 roja.

- UITOTrOBBI KOHTPOJIb.

BxoaHoii KOHTPOJIb OCYIIECTBISICTCS B Hadyaie OOYYCHHs, MMEET CBOCH IIEJbI0 BBISIBUTH
UCXOJHBIA YPOBEHb IMOATOTOBKH 00Y4aIOIIUXCS.

Bx0aHOH KOHTPOJIb OCYILECTBIISETCS B XOZ€ MEPBBIX 3aHATHN C MOMOIIBIO HAOIIOACHUS Iegarora
3a paboTOl 00yJaroITUXCs.

Texkyumuii KOHTPOJIb TPOBOAUTCS B TeueHHE YydeOHOro roxaa. Llemp Tekymero KOHTPOIS —
ONpEeNUTh CTENEHb M CKOPOCTh YCBOCHMSI KaXK/IbIM PEOCHKOM MaTepuana U CKOPPEKTHPOBATh
nporpaMMmy oOydeHus, eciau 3To TpeOyercs. Kpurepuii Tekymiero KOHTpOJIi — CTENEHb YCBOCHUS
0o0y4JarloIMMUCSL COJIEPKaHUs KOHKPETHOro 3aHsATHsS. Ha KaXIoMm 3aHSATHM MpernojaBareib
HaO01aeT U (PUKCUPYET:

- JIETeH, JIETKO CIPABUBIIMUXCA C COACPKAHUEM 3aHATUS;

- JIeTel, OTCTAIOIIKX B TEMIIE€ WJIM BBIIOJIHSIOLIUX 3a/1aHUs C OLIMOKaMH, HEJJ0OUETAMH;

- JIeTel, COBCEM HE CIIPABUBILHUXCS C COJIEP)KAHUEM 3aHSTHS.

HToroBnlii KOHTPOJIb NPOBOJUTCS B KOHLE yuyeOHOro rojga. Bo Bpems HTOroBoro KOHTpOJIS
ompezensercs (pakTUUECKOe COCTOSHUE YPOBHS 3HAHUM, yYMEHUW, HAaBBIKOB pEOCHKA, CTEICHb
OCBOEHUS MaTepuaa 1o Kaxa0My U3y4YeHHOMY pa3Jielly U BCell mporpamme 00beIMHEHUS.

®opmMbI NOABEACHUS UTOTOB 00Y4YeHU:

- WHAMBHIYyalbHas yCTHAas/TTHCbMEHHAs! IPOBEPKa;

- (¢poHTaAIBHBIN onpoc, becena;

— KOHTPOJIbHBIE YIIPAXKHEHUSI U TECTOBBIC 3a/1aHNUS;

— 3alUTa UHANBUYAJTBHOIO WU TPYNIIOBOTO MPOEKTA;

- BBICTaBKa padoT;

— MEXIPYNIIOBBIE COPEBHOBAHMSI,

— B3aMMOOIIEHKA O0y4JarIIMMUCs paboT APyT apyra.

OnHa u3 GOpM TeKyLIero ¥ MTOroBOro KOHTPOJISI - COPEBHOBAHUSI.

OneHka pe3yJbTaToB.

ITo uroram cocraBisercss TaOiaMIa OTCIACKHUBAHUS OOPa30BaTENBHBIX PE3YJIbTATOB, B KOTOpPOU
o0yJaromuecs 1Mo K101 TeMe BBIXO/SIT Ha CIICAYIONINE YPOBHU MIKAIBI OIICHKH:

1. BrbicokHii pe3yabTaT — MOJHOE OCBOCHUE COEPIKAaHUS;

2. Cpennuii — 0a30BBIi YPOBEHB;

3. Huskuit — ocBoeHHEe MaTepHaga Ha MUHUMAJIBHO JIOITYCTUMOM YPOBHE.

Tabanna MOHMTOPHHIa 00pa30BaTeIbHBIX Pe3yJIbTATOB:

YpoBeHb pa3BUTH YMEHHUI U HABBIKOB
YpoBeHb  BIaACHUS YpoBeHb  HaBBIKOB
TEPMHHOJIOTHEN M| YpOBEHb  HAaBBIKOB | CO3JAaHHUS
N o.1. TEOPETHYECKUMU coopku poboTa MO | mpOCTEHIINX
| O6yuaromierocst | 3HaHUSMHU 10 | UHCTPYKIIHH. IIporpaMm
pazzienaM nIporpamMmsl (anmropuT™MOB).
Cen ek Maii | Cen Hex | Maii | Cen ek Mait
T. . . T. . . T.
1
2
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®opMbI OTC/IKMBAHUS H KOHTPOJISI Pa3BHBAIOINKX H BOCIHUTATEIbHBIX Pe3y/IbTATOB:

— OIICHKA YCTOHYMBOCTU MHTEpeca 00yJaromuXxcs K 3aHATHIM C IIOMOIIbIO HAOIIOIEHUS TIe1arora
¥ CAaMOOLICHKH 00yYaroIiXCs;

— OIICHKA YCTOWYMBOCTH MHTEpeca OO0YYAIOIMXCAK yJaCTHUIO B MEPONPUATHUSIX, HAIIPABICHHBIX HA
dopMupoBaHue U pa3BUTHE OOIIEKYIbTYPHBIX KOMIIETCHIMI C MOMOIIbIO HAOIIONEHHS enarora u
CaMOOLIEHKU 00YyYaroIuXcs;

— CTaTHUCTUYECKHH y4eT COXPAaHHOCTH KOHTHHIECHTa 00Y4JaroImuXxcs;

— CpaBHUTENIbHBIA aHAJIM3 YCIEIIHOCTH BBINOJHEHUS 33/JaHU OOYydYaIONIMMHUCS HAa HAYAJIBHOM H
HOCJICAYIOIINX 3TAaX OCBOCHUS MPOrPaMMBI;

— aHaJIU3 TBOPYECKUX U MPOEKTHBIX padOT 00YJaIOIINXCS;

- cozgaHue 0aHKa MHIUBHUYaIbHBIX JOCTHKCHUI BOCIIUTAHHUKOB;

— OIIGHKAa CTENEHH y4yacTUs ¢ AaKTHUBHOCTH OOYYalomerocss B KOMaHAHBIX IPOEKTax,
COPEBHOBATEIHHOI U KOHKYPCHOM JIEATEIIHOCTH;

- OIICHKAa JMHAMUKM TIOKa3aTelell pa3BUTHS IIO3HABATENBHBIX CIIOCOOHOCTEH OO0YyJaromumxcs
(BHUMaHUS, IAMATH, U300PETaTEIbHOCTH, JIOTHYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHHUS U T.J.) C
HIOMOIIBIO HAOMIOCHNS NI€AArora ¥ CaMOOLCHKH 00yJaroNiXCs;

- HalmojeHne U GUKCHPOBAHHE M3MEHEHUH B TMYHOCTU U MOBEJACHUHM O0YYaIOMINXCsS C MOMEHTA
MOCTYIUICHHUSI B O0OBbEMHEHUE U TT0 MEPEe MX y4acTus B ICATEILHOCTH;

~ WHIUBHIyaJIbHBIC U KOJUIEKTHBHBIE OECeIbl C 00yJaroIUMHUCS.
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6. CIIMCOK UH®OPMALIMOHHBIX UICTOYHUKOB
6.1. HopMaTHBHO-TIPaBOBbIE IOKYMEHTBbI

. @enepanpHblil 3akoH «O0 ob6pazoBanuu B Poccuiickoit denepamum» Ne 273-D3 ot 29.12.12 rona. —
[DnexTponnblii pecypc]. — Pexxum goctyna: base.garant.ru/70291362/ (unbopMaiiioHHO-TIPaBOBOM
noptai «["apaHT).

. Ilpukaz MunucrepcTBa oopazoBanus u Hayku Poccuiickoit @enepannu ot 09 Hos6ps 2018 1. Ne 196
«O0 yTBEp)KICHUU MOpPsAIKA OPraHU3alMd W OCYLIECTBICHHS 0Opa30BaTEIbHON AEATEIBHOCTH IO
JIOTIOJTHATEILHBIM ~ 0011e00pa3oBaTeIbHBIM — IIporpaMMamM» [DJIEKTpOHHBIM pecypc]. - Pexum
noctyma:  https://www.garant.ru/products/ipo/prime/doc/72016730/  (urpOpMaOHHO-TIPAaBOBOM
noptan «["apant»).

. Konnenmust pa3Butusi JONOJHUTEILHOTO 00pa3oBaHus JeTel, YTB. pacniopsbkeHueM [IpaBuTenbcTBa
P® or 4.09.2014 roma Ne 1726-p. [Onextponnslidi pecypc] — Pexum pocrymna:
http://mMmuHOOpHAYKH.pd/HOKYMEeHTBI/ajax/4429 (odunmaibHbI callT MuHUCTEpCTBA 00pa30BaHUS U
Hayku PD).

. CanlluH 2.4.4.3172-14 "CanuTtapHO-31TUIEMHOJIOTHIYECKIE TPEOOBAHUS K YCTPOHCTBY, COJICPIKAHUIO
U OpraHm3aIi pexuMa padoThl 00pa30BaTEIBHBIX OpPTaHHW3AIUN JOMOJHUTEIBHOTO 00pa30BaHUS
nereit", yrB. ['maBHBIM TrocyaapcTBEHHBIM caHUTapHbIM Bpauom P® ot 04.07.2014 N 41. —
[DneKTpOHHBII pecypc]. — Pexum JI0CTyTa:
https://www.consultant.ru/document/cons_doc LAW 168723/ (odunmanbHbiii cailiT CcHpaBOYHOMN
npaBoBoi cucteMbl «KoncynpTanTllintocy).

. l'ocynapctBennas mporpamma PO «Pa3Butne obOpazoBanus Ha 2013-2020 rozwl, yTBEp KIEHHOM
nocranoBieHueM IlpasutensctBa PO Ne 295 ot 15.04.2014 r. — [OnexkTponHslil pecypc]. — Pexum
nocryma:https://base.garant.ru/70643472/#friends (nHpOpMaIOHHO-TIPaBOBO# mopTai «I'apanT»).

. Crpareruss umHHOBalMOHHOro pa3Butusi Poccuiickoit ®enepauuu Ha nepuox a0 2020 roxa,
YTBEPXKACHHBIM pacnopsbkeHueM [IpaButensctBa P® Ne 2227-p ot 08.12.2011 roma. -
[DnexrponHslii pecypc]. — Pesxxum moctyma: https://www.garant.ru/products/ipo/prime/doc/70006124/
(uHpOpMaIMOHHO-TIPaBOBOM mopTan «l apant»).

. GenepanpHas 1eneBas mporpamMma pa3BuTHs oOpaszoBaHus Ha 2016-2020 roabl, yTBEpXkIAEHHOU
[Toctanosnenunem IlpaButensctBa PO Ne 497 ot 23.05.2015 roma. — [DnekTpoHHBIH pecypc]. —
Pexxum noctyna: https://base.garant.ru/71044750/ (uHpopmannoHHO-TIpaBoBoii moptain «I"apaHT»).

6.2. UngopmannoHHbIe HCTOYHUKH JJIsl IEJATOT0OB

Anroputmuzanus u nporpammupoBanue [Tekcr] / U.H. ®@anuna, U.C. I'ymun, T.C. boromosnosa u

ap. — M.: Kynuu-IIpece, 2007. — 276 c.

bemmosckas, JL.I. WcnonszoBanue LEGO-po00OTOB B HWHKEHEPHBIX MPOEKTaX IIKOJbHUKOB.

Ortpacneoii moaxon [Tekct] / JI. I'. bennockas, H.A. benmnosckwii. — M.: JIMK Tlpecc, 2016.

benmnosckas, JI.I'. PobotuszupoBannsie gabopatopubie paboTsl o ¢usuke. [IponeneBrudeckuii Kype

¢usuku (+ DVD-ROM) [Tekcr] / JI. I'. bennosckast, H.A. benuosckuii. — M.: IMK Tlpecc, 2016.

beikoB, B.I'. BBeeHne B KOMIbIOTEpPHOE MOACIIMPOBAHUE YIIPABISEMBIX MEXaHUYECKHUX cucTeM. OT

masiTHHKA K poboty [Teker] / B.I'. beikos. — CII6: Hayka, 2011. — 85 c.

Bnacosa, O.C. OGpa3oBarenbHasi poOOTOTEXHHKA B y4eOHOU JAEATEIbHOCTH YYallluXCsl HadallbHOM

mikonel [Teket] / O.C. Bnacoa. — YUensounck, 2014.

. JIyuun, P.M. IIporpammupoBanue BcTpoeHHbIX cucteM. OT monenu k podoty [Tekcr] / P.M. Jlyuus.
— CII6: Hayka, 2011. — 183 c.

Metoauueckoe pykoBoactBo «Pobororexnrka Ha ocHoBe TETRIX».

Mupomuna, T. @. O6pazoBaTtenbHas poOOTOTEXHHKA HAa YpOKaxX MHOOPMATHKH U U3UKE B CpeTHEH

mKosie: yaeono-meroandeckoe mocooue [Tekct] / — T.d. Mupommna. — Yensounck: Barmsg, 2011.

Huxynun, C.K. ConepxaHue Hay4HO-TEXHHUECKOTO TBOPUECTBA y4aIIUXCS M METOABI OOydeHUs

[Texct] / C.K. Hukynun, I'.A. ITontaBen, T.I'. ITonraBern. — M.: MAU, 2004.
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10.

11.

12.

13.

14.

o O1

[TeppunbeBa, JI. I1. OGpa3oBatenbHas poOOTOTEXHMKA BO BHEYPOUYHON Yy4eOHOW NesITeIbHOCTH:
yaeOHo-meToanueckoe nmocoodue [Tekcr] / — JI. I1. TleppunwveBa. — Uenssiounck: Barmsia, 2011.

[Terun, B. IlpoexTsl ¢ ucnonb3oBanueMm koHTpoiuiepa Arduino [Teker] / — CII6: BXB-IletepOypr,
2015.

[TontaBen, I'.A. CucreMHbII MOAXOA K HAyYHO-TEXHUYECKOMY TBOPUYECTBY ydalluxcs (IIpoOIeMbl
opranmzaruu u ynpasienus) [Tekcr] / I'.A. IlonraBen, C.K. Huxymun, I'.'U. JloBeuku#i, T.I'.
[TonraBen. —M.: U3narensctBo MAU. 2003.

Commep, V. IIporpammupoBanre MUKpOKOHTpoJuIepHbIX ImiaT Arduino/Freeduino [Tekcr] / V.
Commep. — CI16: BXB-Iletepoypr, 2012.

OumunmoB, C. Ypoku pobororexnuku. Koncrpyknus. JIpmwxkenue. Ymnpasnenue [Tekcr] / C.
Owmnmos. — M.: Jlaboparopus 3Hanwmii, 2017.

6.3. UndopManimoHHbIe HCTOYHUKH JIJIs1 00YYAKOIIMXCS

. beiixran, J[x. Koncrpyupyem po6orom Ha Arduino. Ilepswie maru [Tekct] / k. bekramn. — M:

Jlaboparopus 3nanwuii, 2016.

. bemmmosckast, JI. I'. V3naiite, kak nporpammupoBats Ha LabVIEW[Tekcr] / JI. I'. bennoBckas — M.

JAMK Tlpecc, 2014.

. baym, JI. Usyuaem Arduino. MHCcTpyMeHTHI U MeToA TexHudyeckoro Bommedctsa [Tekcr] / [. broym.

— CII6: BXB-ITerepoypr, 2016.

. Monk, C. IIporpammupyem Arduino. OcHoBbl paboTsl co ckeruamu [Tekcr] / C. Monk. — CII6:

[Tutep, 2016.

. IIpenxo, M. 123 Dkcnepumenta o podororexuuke [ Texct] / M. Ilpeako. — M.: HT IIpecc, 2007.
. @unmunmnos, C. Ypoku pobororexHuku. Koncrpykuwms. JIBwxkenue. Ymnpasnenue [Tekcr]| / C.

Owmnmos. — M.: Jlaboparopus 3Hanwmii, 2017.

. @ununmnos, C.A. Poborotexnuka s gereir u poautenet [Texct] / C. @ununmnos. —CI16.: Hayxka,

2013.-319c.
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