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1. HIOACHUTEJIbBHAS 3AITMCKA

JomonauTtenpHas oOmieoOpa3oBarenbHas oOIIepa3BUBalONas MporpaMMa  pa3padoTaHa B
cooTBeTcTBUU ¢ DenepanbHbIM 3aKOHOM OT 29.12.12 1. Ne273-®3 «O6 obpa3oBanuu B Poccuiickoit
@enepanumn»; NpukazoM MuHuCTepcTBa o0Opa3oBaHuss W Hayku Poccuiickoit ®expepauuu
(MunoOpnayku Poccum) ot 09 nosiOopst 2018 1. Ne 196 r. MockBa «O0 yrBepxknenun Ilopsiika
OpraHM3allMM U  OCYIIECTBJIEHUS 00pa30BaTeNbHOM  JEATEIBHOCTH IO  JIONOJHUTEIbHBIM
o0mieoOpa3oBaTebHBIM TIporpamMmamy»; KoHIienueil pa3BUTHS OMOJHUTEIHFHOTO 00pa30BaHuUs
nerei B Poccuiickoit denepaunu, yreepxaeHHon pacnopsbkenueM [IpaBurenscrsa PO ot 4.09.2014
r. Ne 1726-p; caHUTapHO-3IUIAEMHOJIOIMUYECKUMU IpaBUjIaMu U HopmartuBamu 2.4.4.3172-14
«TpeboBaHusi K YCTPOWCTBY, COACP)KAHUIO M OPraHM3alUU peKruMa paboThl 00pa3zoBaTEIbHBIX
OpraHM3aluil TOMOJHUTEILHOTO 00pa3oBaHus aeTeil (yTB. I 1aBHBIM rocy1apCcTBEHHBIM CaHUTApHBIM
BpauoM P® ot 04.07.2014 r. Ne 41); I'ocynapcTBenHoi nporpammoii P® «Pa3Butue oOpa3oBanus Ha
2013-2020 roppl, yrBepxkaeHHOU mocraHoBieHHeM llpaButensctBa PD ot 15.04.2014 1. Ne 295;
Crparerueii uHHOBalMOHHOTO pa3BuTHs Poccuiickoit ®denepaunn Ha nepuon a0 2020 rona,
yTBEpKAEHHBIM pacriopsbkeHueM IIpaBurensctBa PO ot 08.12.2011 roga Ne 2227-p; denepanbHOit
1IeJIEBOM mporpamMMoil pazsutus oopazoBanus Ha 2016-2020 roapl, yrBepxaeHHo# [locTranoBiennem
[IpaBurensctBa PO ot 23.05.2015 roga Ne 497; Yeraom MKOY COII 4 ¢ Kpacuoe.

CoBpeMeHHbIN Iepuo pa3BUTHS 00IECTBA XapaKTEPU3yeTCsl MaCIITAOHBIMUA U3MEHEHHUSIMU B
OKPY)KaIOIlleM MUpE, BICKYIIUMHU 3a COOOM MepecMOTp COIHAIbHBIX TPEOOBAHUN K 00pa30BaHHUIO,
MIPEOIaraloIMMH €r0 OPUEHTALINIO HE TOJIBKO Ha YCBOEHHE O0yYarOIIMMCs ONPEIEIeHHON CyMMBbI
3HAHMN, HO M HA Pa3BUTHE €ro JUYHOCTH, a TAK)Ke OBJIAJICHUE METANpPEIMETHBIMU KOMITETECHIUSAMH.
BonbmmMy BO3MOXKHOCTSMHU B Pa3BUTUU JTUYHOCTHBIX PECYPCOB IIKOJIBHUKOB 00Ja/1aeT MOAr0TOBKA
B 001acTH pOOOTOTEXHUKH.

OBoMIOLUS COBPEMEHHOTO OOLIecTBa M IMPOU3BOJACTBA OOYCIOBWJIA BO3HUKHOBEHHE H
pa3BUTHE HOBOIO Kjacca MAallMH — POOOTOB, U COOTBETCTBYIOILIEIO HAYYHOTO HANpaBJIEHUS —
poOoTOoTEXHUKH. POGOTOTEXHNKAa —MHTEHCUBHO pa3BUBAIOLIAsICA HAyYHO-TEXHUUYECKAs TUCLUIUIMHA,
U3yyarolas He TOJBKO TEOPHI0, METOJbl pacdeTa M KOHCTPYHPOBAHUS POOOTOB, UX CUCTEM H
3JIEMEHTOB, HO U IPo0JIeMbl KOMIUIEKCHOM aBTOMaTU3alluy MPOU3BOJCTBA U HAYYHBIX UCCIIEI0BaHUM
C IPUMEHEHUEM POOOTOB.

Hacrosimas nononHuTensHas oOuieoOpa3oBareibHas 00Lepa3BUBAONIas IporpaMMa UMeeT
TeXHUYECKYI0 HANPABJIEHHOCTb U IIPEIyCMaTPUBACT PA3BUTHE HE TOJIBKO NMPO(ecCHOHATBHBIX
koMmmneTeHnuii(hard-kommereHnuii), rakiux KakK HaBBIKH HayaJIbHOTO TEXHUYECKOTO
KOHCTPYUPOBAHUS U IPOTPaMMUPOBAHUS, O3HAKOMJIEHHE C OCHOBAaMM aJIrOPUTMM3ALIUHU, Pa3BUTHE
a0CTPaKTHOTO MBILNUICHUS, HO U YHMBEPCAJIBHBIX KOMIeTeHIu# (SOft-kommereHnuil) — HaBBIKOB,
HE CBS3aHHBIX C KOHKPETHOH NpeAMETHOW oO0NacThlo, TaKUX KaK pa3BUTUE TBOPUYECKUX
criocoOHOCTeH neTel, 300peTaTeabHOCTH, YMEHHE paboTaTh B KOMaH e, paboTaTh ¢ HH(OpMAIUEH.

Buj nporpamMmbl: MouGUIIMPOBAaHHAs, KOMIUIEKCHASL.

Karteropusi o6y4aromuxcsi: nporpaMmma rpeaHasHaueHa Juist paboTsl ¢ oOydaronumucs 7-17
net (1-11 kmaccpl 001e00pa3oBaTEIIBHON MIKOJIBI).

AKTYaJIbHOCTBh NPOrpaMMbl 00YCJIOBJIEHA COLIMAIBHBIM 3aKa30M OOIIECTBa HA TEXHUYECKU
I'PaMOTHBIX CIELUAINUCTOB B 00JIACTH pOOOTOTEXHUKH, MAKCUMAIbHOU 3(h(h)eKTUBHOCTBHIO PAa3BUTHUS
TEXHUYECKUX HABBIKOB CO LIKOJILHOTO BO3PACTa; Mepeaadeii 00yqyaronuMcs CI0AKHOI0 TEXHUYECKOTO
MaTepHualia B IpPOCTOM JOCTYNHOM (Gopme; peanusaneid JMYHOCTHBIX MOTPEOHOCTEN U JKU3HEHHBIX
IUTAHOB; peaju3alMeld TMPOEKTHOM JeATeNbHOCTH IIKOJbHUKaMH Ha 0a3e COBPEMEHHOIO
000pyZI0BaHUs, a TAKXKE MOBBIIIEHHBIM HHTEPECOM JIETeH IIKOJIBHOTO BO3pacTa K poOOTOTEXHHUKE.

Hcnonb30BaHNEe COBPEMEHHBIX INENArOTMYECKMX TEXHOJIOIMHM, METOJOB M IPUEMOB;
pa3NUYHBIX TEXHUK H CIHOCOOOB PabOTHI; COBPEMEHHOTO OOOpYIOBaHUS, MO3BOJISIIONIETO
UCCIIeIoBaTh, CO37aBaTb W MOJIENIMPOBATH pa3iIUyHble OOBEKTbI M CHUCTEMBl M3 OO0JacTH
pPOOOTOTEXHUKH, MAIIMHHOTO OOYy4eHUS M KOMIIBIOTEPHBIX HAayK, OOECIeYHMBacT HOBH3HY
NPOrpaMMBbl.

Ilenarornueckas nejecoo0pasHoOCTb NPOrPaMMBbl.



B mpouecce KOHCTpyHpOBaHHS W TPOTPAMMUPOBAHUS YIPABISIEMBIX MoOjeENel oOydaromuecs
IMoJIydaT JOIIOJHHUTCIIbHBIC 3HAHUS B obmactu (bI/I?;I/IKI/I, MCXaHUKH U I/IH(i)OpMaTI/IKI/I, 49YTO, B KOHCUHOM
HUTOTC, UBMCHUT KapTUHY BOCIIPUATUA HMU TCXHUYCCKUX INUCHUILINH, NCPCBOAA HX H3 pa3psAnad
YMO3PHUTENBHBIX B pa3psia NPpUKIagHbIX.

OcCHOBHBIE MMPUHIMUIIBI KOHCTPYHUPOBAHUA HpOCTGfIHIHX MCXaHNUYCCKUX CHUCTCM U aJITOPUTMBbI UX
ABTOMATHYECKOTO (DYHKIIMOHHPOBAHHS TIOJ VYIPABICHUEM MPOTPAMMHUPYEMBIX KOHTPOJUICPOB,
MOCIIY’KaT XOpolled MMOYBOM Ui IOCJIEAYIOIEr0 OCBOEHHUS 00Jiee CII0NKHOIO TEOPETUUYECKOTO
Marepuana.

OTtian4uTeIbHbIE 0COOEHHOCTH MPOTrPaAMMBbI

3aHATHUS 110 JAHHOM MPOTrpaMMe MOTYT IPOBOJIUTHCSA KaK B OYHOU (opMe, TaK U ¢ IPUMEHEHUEM
JTUCTAaHLIMOHHBIX TEXHOJOTUHN U (MJIH) AJIEKTPOHHOTO O0yUYEHHUSI.

[To naHHOI mporpaMMe B JIETHUI NEPUOJ MOXKET ObITh OpraHu3oBaHa paboTa ¢ 0OyJaromIMMHUCH,
KOTOPBIC MPOXOOAT IMOATOTOBKY [JId Y4YaCTHdA B MACCOBBIX MCPOIPUATUAX, pa60Ta10T Hanqg
HUHAUBUAYAJIBbHBIMU WA KOMAaHJAHBIMU IPOCKTAMH, a TaKXE TMPOABIIAIOT 0coOBbIit HHTEPEC K
BBIOpaHHOMY BUAY J€ATEIbHOCTH.

OOpazoBarenbHbI MpolLEcC MO JaHHOM IporpamMme BEIETCS B COOTBETCTBHMM C T'OJIOBBIM
KaJIEeHIapHbIM Y4e€OHBIM I'papKOM Ha TEKYIIUN y4eOHbIN T, YTBEPKACHHBIM IPUKA30M TUPEKTOpa
MKOY COII 4 ¢ Kpachoe.

1.1. lean u 3apaum

Lean: pa3BUBaTh TEXHUYECKUE, TTO3HABATEIHHBIE U TBOPYECKUE CTIOCOOHOCTH OOYJaIONIUXCS B
MIPOIIECCEe U3YUYCHUSI OCHOB POOOTOTEXHUKH M TIPOEKTHO-HUCCIIEI0BATEIILCKON IeITETHHOCTH.

3apaum:

1. Ooyuarowue:

— U3YYUTh COCTOSIHUE U MEPCIEKTUBBI pOOOTOTEXHUKH B HACTOSILIEE BPEMS;

— U3YYUTb MPUHIMIIBI pabOThl pOOOTOTEXHUYECKUX TIEMEHTOB;

— 00y4YHUTh BIIAJICHUIO TEXHUYCCKON TEPMHUHOJOTUEH, TEXHUYECKOW TPaMOTHOCTH;

— 00y4HTh OCHOBaM MPOEKTUPOBAHUS, MOJEIUPOBAHUS, KOHCTPYHUPOBAHUS POOOTOTEXHUUYECKUX
YCTPOMCTB;

— U3YYUThH MPUEMBI U TEXHOJIOTUU pa3pabOTKU MPOCTEHIINUX aJITOPUTMOB U MPOrPAMMHUPOBAHUS
Ha koHcTpykTope LEGO MINDSTORMS Education

- (opMHpOBaTh YMEHHE M0JIb30BATHCSI TEXHUUECKOH JINTEPATypoil, paboTaTh ¢ HH(OpMAIHEii;

- 00yuuTh ocHOBaM 3 DTexHoorui.

2. PazBuBawompue:

- (hopMHpOBaTh UHTEPEC K TEXHHUECKUM 3HAHUSM;

— CTUMYJIHMPOBATh MO3HABATEJIBHYI0 M TBOPYECKYIO AKTMBHOCTH OOYYaIOLIUXCA IOCPEICTBOM
BKJIIOUEHUS UX B PA3JIMYHbIE BUJIbI COPEBHOBATEIBHON U KOHKYPCHOU JESTENbHOCTH;

— pa3BUBATh HABBIKU MCCIIEAOBATEIHCKON U MPOCKTHOM IS TEIBHOCTH;

- pa3BuUBaTh y OOy4aloUIMXCs MaMsIThb, BHHUMaHUE, JIOTUYECKOE, MPOCTPAHCTBEHHOE W
AQHAJIMTUYECKOE MBIIUICHHE, B TOM YHCJIE MOCPEJCTBOM HUIPhI B IIAXMAaThl W 3aHATHH MPHUKIATHON
MAaTEMaTHKOM.

3. BocnurareibHble:

— BOCIHTHIBATH IUCHUITIMHUPOBAHHOCTh, OTBETCTBEHHOCTh, CAMOOPTaHU3AIIMIO;

- ¢opMHpoBaTh YYBCTBO  KOJUIEKTMBM3Ma W  B3aMMOIIOMOIIM, HABBIKK  KOMAaHIHOTO
B3aUMOJICHCTBUS.

1.2. OxknpaemMble pe3yJbTaThl

B pesynbrate ocBoeHus 00ydarommuecs J0JKHBI 3HATH:

- TpaBuia 6€30MaCHOTO MOJIH30BAHMS 000PYIOBAHHEM,

-~ OCHOBHYIO TEXHHUYECKYIO TEPMHUHOJIOTHIO B 007aCTH POOOTOTEXHUKH U TIPOTPAMMHUPOBAHUS;

- obopynoBaHue, HCIOJIB3yeMOE B 00JIaCTH pOOOTOTEXHUKH;

-~ OCHOBHBIE TIPUHIUIIBI PabOTBI ¢ POOOTOTEXHUYECKUMHU Ha0OpaMU U KOMITBIOTEPHOM
TEXHUKOM;



—  OCHOBHBIE c()epbl MPUMEHEHHS POOOTOTEXHUKH, MEXaTPOHUKH;

-~ OCHOBBI IPOTPaMMHPOBAHMUSL.

Ymers:

- co0mIoaTh TEXHUKY 0€30MaCHOCTH;

- OpraHM3OBBIBaThH paboyee MeCTO;

- pa3pabarbIBaTh MPOCTEHIINE CHCTEMBI C HWCIOJIb30BAHHUEM 3JIEKTPOHHBIX KOMIIOHEHTOB H
POOOTOTEXHUYECKHX IIEMEHTOB;

- pa3pabarbIBaTh MPOCTEHIINE aJTOPUTMBI W CHUCTEMBI YIPABICHUS POOOTOTEXHHYECKUMHU
YCTpPOMCTBaMU;

- pa30mBaTh 3a7aYM HA TOJ3a/1a4H;

- paboTaTh B KOMaH/IE;

- HWCKaTh, AaHAIM3UPOBaTh U 0000maTh HEOOXOJMMYIO HWH(POpPMALMIO, TPOBOIUTH €&
BepUUKaLINIO;

- TOJATOTOBUTH U MPEACTABUTh TPAMOTHYIO MPE3EHTALMIO JUISl 3aIIUThI IPOEKTHON pabOTHI.

PesyibTaToM  ycBoeHMsI ~ 00y4alOIUMMHCSI  NPOrpaMMbl 10  pazeuearouiemy  u
60CnUMamenbHOMy ACneKmam sABJISITCH:

—  YCTOMYMBBIN MHTEPEC K 3aHATUSAM POOOTOTEXHUKOM,

- TIOJIOKWTENbHAas JWHAMUKA T[IOKa3aTelled pa3BUTUS IIO3HABATENbHBIX  CIIOCOOHOCTEH
oOyuarouiuxcs (BHUMaHUS, MaMATH, HM300pETATENbHOCTH, JOTHMYECKOrO0 M IPOCTPAaHCTBEHHOTO
MBITIUICHUS U T.]11.);

- co3aaHue oOy4yarouMMUCS TBOPUYECKUX padoT;

- aKTUBHOE y4yacTHe B MPOEKTHOW M HCCIIENOBATEIbCKON NEeSTEIbHOCTH, BKIIOYEHHOCTH B
KOMaH/THbI€ TIPOEKTHI;

—  aKTUBHOE y4acTHe B COPEBHOBATEJIbHOI U KOHKYPCHOM J1€ITE€IbHOCTH;

- JIOCTH)KEHHS B MACCOBBIX MEPONPUATHUAX PA3TUYHOTO YPOBHS;

- Ppa3BUTHE BOJIEBBIX KAyeCTB JIMYHOCTH (AMCUUIUIMHHUPOBAHHOCTH, OTBETCTBEHHOCTH,
CaMOOpPraHu3allly, IeJIEyCTPEMIEHHOCTH, HACTOWYMBOCTH B JOCTHUKEHHM IOCTABJICHHOW LIEIH U
T.1.);

- CHOCOOHOCTH MPOAYKTHUBHO OOIIATHCA B KOJUIEKTHUBE, padOTaTh B KOMaH/E.

1.3. OcoGeHHOCTH OpraHu3auuu 00pa3oBaTeJbLHOI0 Mpolecca

Cpok peanuzayuu npoepammul. IporpaMma paccuntana Ha 1 rox oOydenusi, 144 akageMHUYeCKUX
4acoB B roJl

Pexxum peanuzanum 3aHATHS O POOOTOTEXHUKE MPOBOIATCS 2 pa3a B HENEN0 Mo 2
akajgeMuueckux vaca (45 MuHyT) ¢ mepepbiBoM 5-10 MuHYT. 3aHATHS HOCAT THOKHMIA XapakTep C
y4eTOM MPEANOYTeHUN, CIIOCOOHOCTEH M BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs.l 3aHsTHe B
HEZEI0 OTBOJUTCS Ha PA3BUBAIOIINNA OJIOK TPOTPAMMBIL.

dopma opraHu3anuu AesATeJJbHOCTH JieTell . TBopueckoe 00beAMHEHNUE.

I'pynna obyuaromuxcs Gopmupyercst u3 pacuera He Oosee 10 uenoex. Habop oOywarommuxcs
MIPOBOAUTCS 0€3 MpeIBAPUTEILHOTO 0TOOpa JIETeH.

3aHATHS MPOBOJATCS B KabuHETe, 000OpYIOBAHHOM COTJIACHO CAHUTAPHO-3IHIEMHUOIOTUIECKIM
npasunaMm u HopmaTtuBaM CanlluH 2.4.4.3172-14 "CanutapHo-3NHeMHUOJIOTHYECKUE TPeOOBaHUS K
YCTPOMCTBY, COACPKAHHIO M OpPraHU3alMU pexuMma paboTel 00pa30BaTENbHBIX OpraHU3aIUil
JOTIOJTHUTEIBHOTO 00pa3zoBaHus aAereil".

IIpuHIUNBI OpraHu3anuu 00pa3oBaTeIbHOM 1esITeJIbHOCTH:

- HaydHocTb. DTOT NpUHUUI HpeAonperesseT cooOlieHne 00ydaeMbIM TOJIBKO JOCTOBEPHBIX,
MPOBEPEHHBIX MPAKTUKOW CBEJCHHM, MpHU OTOOPE KOTOPBIX YUUTHIBAIOTCS HOBEHIINE JOCTHUXKEHHS
HAyKH U TEXHHUKH.

- HoctynHoctb. [IpenycmarpuBaer cooTBeTCTBHE OOBbeMa W TIyOMHBI Yy4yeOHOro MaTepuaia
YPOBHIO OOIIIETO Pa3BUTHS YJaIIUXCSA B JaHHBIN mepuoj, Onaroaaps yemMy, 3HAHUS U HABBIKU MOTYT
OBbITH CO3HATEIBHO U IPOYHO YCBOEHHBI.

- CBs3b Teopuu ¢ mpakTHkod. OOs3pIBaeT BecTH OOydeHHE TakK, 4YTOObI OOydaemble MOTJIH
CO3HATENILHO MPUMEHSTH MPUOOPETEHHBIE MMU 3HAHUS HA MPAKTUKE.



— Co3HaTenbHOCTh U AKTUBHOCTh OOydyeHusa. B mpouecce oOyueHHs] Bce IEHCTBHA, KOTOPHIE
oTpabaThIBaeT YYEHHUK, NIOJDKHBI OBITh 000CHOBaHBI. HyXHO YYUTh HIKOJBHUKOB KPUTHYECKU
OCMBICTIMBATh, U OLIEHUBATH (DAKTHI, JeJast BHIBOJIBI, Pa3pelIaTh BCE COMHEHHUS C TEM, YTOOBI ITpoIece
YCBOGHHMSI M HApabOOTKW HEOOXOIUMBIX HABBIKOB IPOUCXOJWIM CO3HATENbHO, C TIOJHOM
yOeXKIEHHOCTBI0O B MPABWIBHOCTH OOydeHHs. AKTHBHOCTh B OOyYeHHH MpeIrojaraer
CaMOCTOSITENIBHOCTb, KOTOPAsl JOCTUTAETCS XOPOIIEH TEOPETUIECKON U NMPAKTHYECKOU MOATOTOBKOM
1 paboToi meparora.

- Harmsimaocts. OOBsICHEHHE TEXHUKH COOPKH pPOOOTOTEXHHMUYECKHX CpPEACTB Ha KOHKPETHBIX
U3JIeNUSIX U IPOrpaMMHBIX MpoayKTa. Jlis HariasgHOCTU NPUMEHSIOTCS CYIIECTBYIOLIUE BHJIEO
MaTepuabl, a TAK)KE MaTepHalibl CBOET0 U3rOTOBIICHUS.

— CUCTEMaTUYHOCTh M TIOCJIEIOBATEIHHOCTh. YUEOHBIM MaTepuall JAeTcsl MO OIMPEeIeTICHHOU
CUCTEME U B JIOTMUECKOM MOCJIE0BATENIbHOCTH C LENbIO JY4IIero ero ocsoeHus. Kak mpasuio 3tot
MIPUHIIMI [TPeyCMaTPUBAET U3yUEHHE NMPEAMETa OT NMPOCTOTO K CIOKHOMY, OT YAaCTHOTO K 00LIeMY.

- IIpoyHOCTh 3aKperieHus: 3HaHWM, YyMEHU U HaBbIKOB. KauecTBO 0OyueHUs 3aBUCUT OT TOTO,
HACKOJIbKO MPOYHO 3aKpeIUIIOTCS 3HAHUS, YMEHUS M HABBIKM Y4YalUXCs, MOITOMY 3aKpeIUIeHHe
YMEHUM U HaBBIKOB JOJDKHO JIOCTUTaThCsl HEOJHOKPATHBIM II€JIEHAINIPaBICHHBIM MOBTOPEHUEM U
TPEHUPOBKOM.

- UnguBuayaneHblii monxon B oOyueHuu. B mporecce oOydeHuss mnegaror HCXOIUT U3
MHIUBUAYAIbHBIX OCOOCHHOCTEHN JIeTell n onupasich Ha CUJIbHBIE CTOPOHBI YYallerocs, TOBOJUT €ro
MOJITOTOBJICHHOCTH JI0 YPOBHS OOIINX TPeOOBAHUI.

OTtanvuTebHbIE 0COOEHHOCTH MPOTPAMMBI

[Iporpamma siBisieTcs 6a30BOM U HE MPEATNOIaraeT HAIMYKUS y 00y4yarommxcs HaBbIKOB B 00JIaCTH
POOOTOTEXHUKH U MTPOrPAMMHUPOBAHUS. Y POBEHb MOATOTOBKU yYAIIUXCSI MOXKET ObITh Pa3HBIM.

[Ipn monbope MarepualioB W IUITAHUPOBAHUU 3aHATHUS HEOOXOJMMO MaKCUMAIbHO YYUTHIBATH
OCOOEHHOCTH TPYIIIbI, BKJIIOUATh TTOMCKOBBIE M MCCIIEI0BATEIBCKUE METO/IbI, 00s3aTeIbHO 00y4YaTh
BECTH JIUAJIOT, JUCKYCCHIO.

Padouas mporpaMmma noctpoeH Ha 0a3e oOpazoBaTesnbHOU mporpammbl s miargopmer LEGO
MINDSTORMS EV3.Kounctpyktop LEGO MINDSTORMS EV3 npenocraBnsier oOydarommmcst
BO3MOXHOCTh MPHOOpETaTh BaKHbIE 3HAHUS, YMEHUS M HABBIKM B TMpoOIecCe CO3IAHMUS,
nporpaMMUpoBaHus W TecTupoBanus pooboToB. Koncrpykrop LEGO MINDSTORMS EV3 u
IporpaMMHOE o0ecrieueHrne K HeMy MPeoCTaBIseT MPEKPACHYI0 BO3MOXKHOCTh YUUTHCS PEOCHKY Ha
coOctBeHHoM ormbiTe. [IporpammuHoe obecriedeHre OTIMYACTCS APYKECTBEHHBIM HHTEpdeiicoMm,
MO3BOJIAIOIIMM  CaMOCTOSITEIBHO WJIM €  MOMOILIBKO  BCTPOEHHBIX  YPOKOB  OCBauBaTh
porpaMMupoBanue. BaxHO, 4To mpu 3TOM pPEeOEHOK caM CTPOUT CBOM 3HAHUSA, a YYUTENIb B
00pa30BaTeIbHOM MPOIIECCE BHICTYMAET THIOTOPOM.

[Tnardpopma EV3 Bkitouaet B ce0st HabOp HacTpanBaeMbIX YueOHBIX 3aaHui. OHU OCTaBISIOTCS
B 1u(ppoBOM BHAE M JETKOo HHCTAUIUpYyOTca B mnporpammuyio cpeny LEGO Education
MINDSTORMS. Huzkuii nopor BxoxaeHus B mporpammuyio cpeny LEGO Education
MINDSTORMS, no3BosisieT mporpaMMHpOBaTh pob0Ta yXKe Ha IEPBOM 3aHSATHH MO0 POOOTOTEXHUKE,
Jla’ke caMOMy HEMOJITOTOBJICHHOMY y4alleMycs, 2 HHTYUTUBHO MOHATHBINA uHTepdelic obieryaer sty
3a1aqy.

Teopernueckass yacTh 0OyueHHUs! BKIIOYaeT B ceOs 3HAKOMCTBO C Ha3HAUYE€HUEM, CTPYKTYpoil u
YCTPOHCTBOM pOOOTOB, € TEXHOJOTHMYECKMMHU OCHOBAMH COOpPKM H MOHTa)XXka, OCHOBaMH
BBIUMCIIUTENIbHON TEXHUKH, CPEICTBAMU OTOOpaskeHHsI HH(OpMAaIIHH.

K 0CHOBHBIM OTJIMYHTEIBHBIM 0COOCHHOCTSIM HACTOSIIIEH MPOrpaMMBbl MOKHO OTHECTH:

- KelcoBylo cucTeMy 0OyueHuUs;

- o0ydeHue NMPOEKTHOM JeATeTbHOCTH;

—  HampaBJIEHHOCTb Ha pa3BUTHE SOft-KOMIETEeHIH.

Kaxnplii kelic cocTaBigeTcs B 3aBUCUMOCTHM OT TEMbl M KOHKPETHBIX 3a/1ad, KOTOpbIE
MPEIYCMOTPEHBI IMPOrPaMMOi, C y4eTOM BO3PACTHBIX OCOOCHHOCTEH AeTel, MX HHIUBUAYaJTIbHOU
IIOATOTOBJIEHHOCTH, U COCTOUT U3 TEOPETUYECKON U IPAKTUUECKOMN YacCTH.



CopnepxaHue NMpaKkTUYECKUX pabOT U BUJBI MPOEKTOB MOTYT YTOUHSTHCSA, B 3aBUCUMOCTH OT
HAKJIOHHOCTEN Yydaluxcs, HaJIM4Yus MaTepuaioB, CPeICTB U JAp. Moaenu cobuparorca aubo 1o
TEXHOJIOTUYECKUM KapTaMm, 0o B cuiy (aHTasum oOydarommxcs. [1o Mepe OCBOCHHS MPOEKTOB
IIPOBOJISITCSI COPEBHOBAHUS POOOTOB, CO3/IaHHBIX MHANBU1YaJIbHO WU TPYIIIAMHU.



2. VYYUEBHO-TEMATUYECKHWH ILJIAH
2.1.1. Ocnoenou 610K

KoamuecTBo yacoB
Ne Pasnen
Teopus IIpakTuka | Bcero
1. BBenenue B oOpaszoBarenbHyl0 mporpammy, | 1 1 2
TeXHUKa 0€30TIaCHOCTH
2. OCHOBBI KOHCTPYHPOBAHUSI. 4 14 18
3. OCHOBBITIPOTPaMMHUPOBAHHS LEGO | 8 22 30
MINDSTORMS Education EV3.
4. [ToxroToBka MpoeKTHBIX padoT 2 18 20
S5. 3anmTa mpoeKToB 2 2
6. Pa6ora B Unrepnere. [louck nnpopmanuu o | 1 3 4
Jlero - copeBHOBaHUSX, ONTMCAHUI MOJEIEH,
dhoTorpaduii poOOTOB.
7. PazpaboTka KoOHCTpyKIuii poOOTOB i | 2 24 26
BBITIOJTHEHUS Pa3IMIHBIX 3a]1a4.
8. [ToaroroBka Kk COpEBHOBAaHUAM 2 16 18
9. [ToaroToBka NpoeKTHHIX paboOT 2 20 22
10. 3amura npoeKkToB 2 2
Hroro: 22 122 144




3. COAEP) KAHUE MNPOI'PAMMBI

Pa3nes 1: BBenenue B po00OTOTEXHUKY.

Tema: llonamue o Po6omomexnuxe

BBenenue B Hayky 0 po6oTax. OcHOBHBIE BHIbI poOOTOB, NX puMeHeHue. HanpasieHus: pasButus
pobororexnuku. HoBeimme n1oCTmKeHns HAyKu M TEXHUKU B CMEKHBIX 00J1aCTsIX.

TexHuka 0e30macHOCTH.

Pa3nes 2: OcHOBBI KOHCTPYHPOBaHHA. XapaKTepUCTUKHU podoTa.

Tema: Bepcuu komnnexmoe EV3. Kpamkuit 0630p cooeprxcumozo podoomomexHuueckozo
Komniekma.

JloMamHsiss U oOpaszoBaTenbHAs BepCcHs, CXojAcTBa M paznmuuus. O030p coaepKkumMoro HaboOpoB
(maT4MKu, cCepBOMOTOPHI, OJIOK, IPOBOJA, A€TaIl KOHCTpYKTOpa). HazBanus neraneil.

Paznen 3:0cnoBbl nporpammuposanuss LEGOMINDSTORMSEducationEV3.

Tema:0030p cpeabl MPOrpaMMHPOBAHMSL.

[NTanutpa OnokoB. CropaBounble Mmarepuanbl. Camoyuurtens. [Ipoext. HoBas mnporpamma.
CoxpaHeHue npoekra, nporpamMmmbl. OCHOBATENbHBIN pa300p naauTpel 010Kk0B. CoeTUHEHHS OJIOKOB.
[TapannensHbie mporpammel. IlonkmodeHne poboTa K KOMIBIOTEPY U 3arpyska nporpammel. USB-
coenuHenue. Bluetooth-coenunenune. O0bIyHast 3arpy3Ka. 3arpyska ¢ 3amyckoM. 3amyck ¢parmenra
nporpamMMbl. HaOmiogenue 3a coctostHuem moptoB. OOo3peBaTens mnamsaTd. Busyanuzanus
BBITIOJIHSAEMOM B JAaHHBI MOMEHT YacTH MPOrPAMMBI.

Tema: Motopsl. IIporpammupoBanue ABHKEHU 110 PA3JTHYHBIM TPACKTOPHSAM.

Koncrpynpoanme skcrmpecc-6ota. [lorstue cepBomorop. YcTpoiictBo cepBomoTtopa. [lopTer s
MOJKITIOYEHUSI  CEpBOMOTOpOB. 3eneHas mamutpa OnokoB(lewictBus). IlomokutenbHoe U
oTpulaTeNIbHOE JBUXKEHHE MoTopa. OrpenereHre HampaBleHUs ABWKEHHUS MOTOPOB. bioku
«boabmoii MoTop» u «CpeaHuii MmoTop». Bribop mopta, BEIOOp pekuMa pabOTHI (BBIKIIOYHUTH,
BKJIIOUUTH, BKJIIOYUTHh Ha KOJIMYECTBO CEKYHJ, BKIIOUYMTH Ha KOJMYECTBO T'PAAYyCOB, BKIIOUUTH Ha
KOJIMYECTBO 000POTOR), MOIITHOCTH ABUTaTessi. BEIOOp peknMa 0CTaHOBKH MOTOPA.

brnok «He3aBucumoe ynpapJienne moropammu». biok «PyseBoe ynpaBJienue

VYupaxnenue 1. OTpaboTka OCHOBHBIX JIBHDKCHHI MOTOPOB.

VYnpaxuenue 2. Pacuer aBmxeHus po0oTa Ha 3aJJaHHOE PACCTOSIHUE.

VYnpaxnenue 3. Pacuer IBMKEHUM 110 JJOMaHOMW JIMHUU.

3anaHus AJ1 CaMOCTOSITEIBHOM pabOTHI.

Tema: PaGora ¢ moacBeTKoi, IKPAHOM U 3BYKOM.

PaGora c skpanom. BeiBox ¢uryp Ha skpan nucruies. Pexum otoOpakenus ¢uryp. BwiBon
aJIeMeHTapHbIX (uUryp Ha sKkpaH. BwIBojg pucyHka Ha skpaH. ['paduueckuii pemakrop. BeiBon
PUCYHKA Ha DKpaH.

3amaHus A CaMOCTOSITENIbHOM pabOTHI.

Pabora ¢ moacBerkoii kHomok Ha Omoke EV3. brok umHIumkaropa coctosiHus Moayins. Beibop
pexuma. YmpaxkHenue. JlemoHcTpamus pabGoThl MOACBETKHM KHOMOK. PaGora co 3Bykom. biox
BOCIIPOM3BENIEHUSI 3BYKOB. Pexkum mpourpbiBaHuss 3ByKoBoro ¢aiina. BocnpousBenenue
3aMMCcaHHOTO 3BYKOBOTO (paiina. PexxuM Bocpon3BeieHUS TOHOB U HOT.

3amaHus Ui CaMOCTOSATEIbHONU PabOTHI.

Tema: [uka. IIpepeiBanue nukiaa. [luki ¢ mocryciaosuem.

OpamnxeBas mnporpamMMHas nanutpa (YmpasieHue omeparopamu). Cuerunk wurepauuil. Homep
MKIa. YCIoBUE 3aBeplieHus paboTsl mukia. [IpepriBanue mukna. BapuaHTbl BbIXOAAa M3 IUKIIA.
[IpepriBaHUE BBHIOJIHEHUS IUKIA U3 MTAPAIIEIBHON BETKH MPOTPAMMBIL.

3amaHus Ui CaMOCTOSATEIbHONU PabOTHI.

Tema: CTpykrypa “Ilepexmnrouarens”.

Ecmu — T0. brok “Ilepexkaouarennb”. [lepekmoyarens Ha BUJ BKIAJOK (moyiHas ¢opma, KpaTka
¢dopma). JlononHuTENBHOE yCIOBUE B CTpYKTYype [lepekiouarens.

3amaHus Ui CaMOCTOSATEIIEHONU PabOTHI.

Tema: PaGora ¢ jaTunkamu.



JdaTuuk KacaHus.

Buemnuii Bua. Pexxum msmepenus. Pexum cpaBHenus. Pexxum oxupanus. M3menenue B Onoke
oxxuyanus. Pabora 010ka mepexstoueHns ¢ MPOBEPKOM COCTOSIHUS JaTUNKA KaCaHHs.

YnpaxxHeHus.

3anaHus AJ1 CaMOCTOSITEIbHOM pabOTHI.

JlaTyuk nBera.

JlaTuuk 1BeTa W MpOTrpaMMHBIA ONOK naTumka. OOJacTH KOPPEKTHOM paboThl maTumka. BwiOop
pexuma paboThl naTuvka. PexuM omnpeneneHuss W CpaBHEHHUs 1BeTa. Pexum un3MepeHus
MHTEHCUBHOCTU OTPKEHHOTO CBeTa. PeXMM HM3MEpEeHHs] MHTEHCHBHOCTH BHEILHEIO OCBEILEHUS.
Pexum kanuOpoBku paruuka. [Ipumep BbINIOJHEHUS peXUMa KaIUOpOBKH. PexuM oxxuaaHus
JaT4uKa LBETA.

YnpaxxHeHus.

3anaHus AJ1 CaMOCTOSITENbHOM pabOTHI.

JaTuyMK ruUpoCKONMUYeCKHUil.

JlaTuuk THpOCKON W MporpaMMHBIA Onok natuuka. Hampasnenue BpamieHus. Pexxumbl paOoTb
JaT4YuKa TUPOCKOTL.

YnpaxxHeHus.

3aaHus A1 CaMOCTOSITEIbHOM pabOTHI.

JaT4yuk yJabTpa3ByKoBoOIii.

JlatTuuk ynbTpa3Byka M MporpaMMHbIM Onok natuuka. OmnpeneneHue pa3zdpoca IMycka BOJIH.
Crpykrypa 0110Ka yapTpa3ByKa B peKUMe U3MEPEHHUS.

YnpaxxHeHus.

3agaHus 411 CaMOCTOSATEILHON padoTHI.

NudpakpacHblii 1aTYUK.

WndpakpacHblil 1aTYMK, Masiu0K U UX MpOoTrpaMMHbIe OJI0OKU. PexxumM onpeiesnieHrs OTHOCUTEIBHOTO
paccrossHug 10 oOOBekTa. Pexum omnpeneneHuss pacCTOSHUS W YIJIOBOTO IMOJIOKEHMSI MasiKa.
MakcumanbHbIe YIabl OOHApYKEeHHS HHpaKpacHOTO Maska. PeXuMbl MporpaMMHOTO OJloKa
nH(ppaKpacHOro AaTyuka. PexxuM TUCTaHIIMOHHOTO YIIPaBICHHUS.

YnpaxxHeHus.

3aaHus AJ1 CaMOCTOSITEIBHOM pabOTHI.

Pasnen 4: [loaroroBka npoeKTHHIX padoT.

OOyuaromuecss paboTalOT HaJ MPOEKTaMH POOOTOB, MHAWBUIYATbHO WJIM B COCTaBe KOMAaHJBbI.
Tematuky BbIOUPAIOT CAMOCTOSITENIEHO UITU C TIOMOIIBI0 HACTABHHKA.

Pa3znen 5: 3ammTa npoexkToB.

3amuTa TPOXOJUT B BHJAE MPE3CHTAIMM IPOEKTOB HA OTKPBITOM 3aHATUH, KOH(EPEHIIUH,
POIUTENHCKOM COOpAHUU U JP. MEPOIPUSITHSIX.

Paznen 6: Pabora B mHTEpHETE.

[Touck mHpopManum 0 COPEBHOBAHMSIX, OMUCAHUSI MOJeIe poOOTOB M MHCTPYKLUUN K HUM, HJIEH
JUISl CO3JaHUs IPOEKTOB.

Pa3pnen 7: PazpadoTka KOHCTPYKIUH po0OTOB.

PazpaboTka, cOopka, mporpaMMUpOBaHHE U TECTHMPOBAHHE POOOTOB Ul PEIIEHUS Pa3TUYHBIX
3aiad. Pabota B mporpamme LDD (LegoDigitalDesigner) — coznanie HHCTPYKIUE K POOOTY.

Pa3nen 8: IloaroroBka Kk COpeBHOBAHHUSIM.

3HaKOMCTBO C PEIJIAaMEHTOM COpPEBHOBAaHUM 10 pPOOOTOTEXHHKE, B YACTHOCTH C BHJIaMH
COpPEBHOBaHMI. 3HAaKOMCTBO C PA3JIMUYHBIMU TPeOOBAaHUSAMU K Pa3HBIM BO3PACTHBIM KaTE€TOPHSIM.
PaccmoTpenue cinalObIX U CHIIBHBIX CTOPOH KaX/10T0 BHJIa COPEBHOBAHUH.

Pa3nen: OcHOBHBIE BU/IbI COPEBHOBAHUS U DJIEMEHTHI 3aJaHUI.

Tema: CopesHoBanus “Cymo”.

Permament coctszanuii. CopeBHOBaHHS poOOTOB-cymoucToB. Pasmepsl pobota. Bec pobGota.
Bapuantsl koHCTpYyKIuH. [IpuMeps! anropuTrMos.

YnpaxxHeHus.

3amaHus Ui CaMOCTOSATEIIEHONU PabOTHI.
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CopeBHOBaHUSI.

Tema: IlporpaMmmupoBanue ABUKEHHS 10 JTUHUH.

BapuanTel cregoBaHus 1o JMHMM. BapuaHTbl po0OOTa ¢ OJHMM W JIByMs JaTYMKAMU IIBETA.
KamnOpoBka matumkoB. OTpa)keHHE CBETOBOTO MOTOKA MPH PAa3HOM PACIOJIOKEHUH JaT4WKa Haj
MOBEPXHOCTBIO JIMHUHM. AJTOPUTM pPY4HOH KanmuOpoBkH. OmpeneneHne TEKYIEro COCTOSHUS
JAaTYUKOB. AJITOPUTM aBTOMAaTHMUYECKON KaJMOpOBKH. AJICOPUTM JBHKEHHS IO JMHUM “3uriar’
(nuckperHass cucrema ynpasieHusi). AnroputMm “Bonna”. Ilomck M mojcueT NEpeKpecTKOB.
WNuBepcHas nunus. [Ipoe3 MHBEpPCHOTO yyacTKa ¢ TpeMs JaTYMKaMHU L[BETA.

YrpaxxHeHus.

3anaHus AJ1 CaMOCTOSTENIbHOM pabOTHI.

Tema: CopeBHoBanus “Kereabpunr”.

Pernament coctszanuii. CopeBHoBanue “Kerenspunr”. Pazmepsl pobota. Bec poborta. Bapuantst
KOHCTpyKUui. [IpuMeps! anropuTtMos.

YnpaxxHeHus.

3anaHus AJ1 CaMOCTOSITENbHOM pabOTHI.

CopeBHOBaHHS.

Tema: IloaroToBKa K perMOHAJIbLHBIM COPEBHOBAHUSIM.

3HAaKOMCTBO C PpETJIaMEHTOM MEXIyHapOJIHBIX COpPeBHOBaHMM 1o poOoToTexHuke “WRO”.
3HaKOMCTBO C pa3jMYHbIMH TpPeOOBAHMAMM K pPa3HBIM BO3PAaCTHBIM KaTeropusiM. Paccmorpenue
CI1a0bIX U CUJIBHBIX CTOPOH Ka)J0T0 BUJa copeBHOBaHUMU. PazpaboTka poboTa. MHkeHepHas KHuUra.

TpeHupoBKa Ha MOJIAX.

Tema: BHyTpeHHUE COPEeBHOBAHMS.

[ToarotoBka. CopeBHOBaHuUA. Pe3ynbTaThl.

Pa3znen 9: IloaroroBka npoeKTHHIX padoT.

OO6yuaromuecs pabOTAaIOT HaA MPOEKTaMU POOOTOB, MHAMBHAYAIHHO MJIM B COCTaBE KOMAaH/IBI.
Temartuky BbIOMPAIOT CAMOCTOSATENIBHO WM C TIOMOIIbIO HACTABHUKA.

Pa3znen 10: 3ammra npoexkToB.

3ammTa NpPOXOAUT B BHJAE NPE3CHTAIMM IIPOEKTOB HAa OTKPBITOM 3aHATHH, KOH(EpeHLHuH,
POJUTEIBCKOM COOPAaHUM U JIp. MEPOIPUATHSIX.
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4. OBECIIEYEHUME ITPOI'PAMMBbI

4.1. Meroanueckoe odecreyeHne

[TocTpoenue 3aHsATHs BKIOYAET B ceOs (GpOHTATBHYIO, MHIUBUAYAJIbHYIO U TPYIIOBYIO paboTy, a
TAKK€ HEKOTOPBIM COPEBHOBATENbHBIN 3JeMeHT. lIporpamMmoil mpeaycMOTPEHO NPOBEAECHUE
KOMOWHHPOBAHHBIX 3aHATHIA: 3aHATHS COCTOSIT U3 TEOPETUYECKON M MPAKTUUECKOH yacTel, mpuuém
OoJtbIIIee KOJTMYECTBO BPEMEHH 3aHUMAET MMEHHO MTPAKTUYECKAasl YacTh.

Dopmbl opeanuzayuu y4eoHvIX 3aHAMUIL.
- Oecena;

- JIeKIIHS;

- n1abopaTopHO-TIpaKTUYECKas padboTa;

—  TEXHHYECKOE COPCBHOBAHMCE;

—  TBOpYECKAasi MacTepCKasi;

- WHJAUBUIyaJIbHAS 3al[UTa MPOCKTOB;

—  TBOPYECKHU OTYET.

Memoowvt obpazosamenvHoll OesasmenbHOCHU:

— 00BSICHUTEIHHO-UJUTFOCTPATHBHBIN;

— BBPUCTUYECKHUI METO/T;

— METOJ] YCTHOTO H3JIOKCHHSI, TO3BOJISIFONINN B JOCTYIMHOW (popme JOHECTH 10 OO0YyJaronIuxcs
CJIOKHBIN MaTepHalr;

— METOJ IPOBEPKH, OIICHKH 3HAHWI W HaBBIKOB, MO3BOJISIONINN OIEHUTH MEpPEAaHHbIC MEIaroroM
Marepuaibl U, IO HEOOXOAMMOCTH, BOBPEMsI BHECTH HEOOXOIUMBIE KOPPEKTHPOBKH 1O YCBOEHHIO
3HAHUHN HA TPAKTUYCCKUX 3aHATHSIX;

— WCCJIEIOBATEIIbCKUH METOJ] OOy4eHHs, MAloNuii 00ydJaromuMcsi BO3MOXKHOCTh TPOSIBUTH CeOs,
MOKa3aTh CBOM BO3MOYXHOCTH, TOOUTHCS OTPEICIICHHBIX PE3yIbTaTOB.

- IpoOJIEMHOTO M3JIOKEHMsI Marepuaia, Korja Iepea oO0yJarolnuMcsl CTaBUTCS HEKas 3ajada,
MO3BOJIAIONIAST PEIINTh OMpPEACIICHHBIN 3Tal Ipolecca OOy4YeHHsS M IEepEeHTH Ha HOBYIO CTYIICHB
00y4eHMUS;

— 3aKPETUICHHsI M CAMOCTOATEIBLHOM pabOThI 10 YCBOSHUIO 3HAHUN U HABBIKOB;

— JIMAJIOTOBBIN M JUCKYCCHOHHBIMN.

Ileoazozuueckue mexnonozuu

B npomecce o0ydeHus 1O mporpaMme, HCHOJb3YIOTCS pa3HOOOpa3Hble IeJarorundeckue
TEXHOJIOTUU:

— TEXHOJIOTMHM pa3BHUBAIOLIEr0 OOydYeHMsl, HalpaBlIeHHble Ha oOllee IeJOCTHOE pa3BUTHE
JMYHOCTH, Ha OCHOBE AaKTHUBHO-JEATENBHOIO crocol0a o0y4eHHus, YUUTHIBAIOIIUE 3aKOHOMEPHOCTH
pa3BUTHUS U OCOOEHHOCTH UHIUBUYYMA;

— TEXHOJIOTMH  JINYHOCTHO-OPUEHTHPOBAHHOIO  OOYYeHHUs, HaIpaBJICHHble Ha  pPa3BUTHE
WHMBUIYAJIbHBIX MO3HABATENbHBIX CHOCOOHOCTEH KaXJ10ro pebeHKa, MaKCUMallbHOE BBISBICHUE,
pacKpbITHE M UCHOJIb30BAHUE €TO OTIbITA;

— TeXHOJNIOTMK U PepeHIMPOBAHHOTO 00yueHus, obecreunBaromuye oOydeHHe KaXa0ro
oOyuaronierocss Ha ypoBHe €ro BO3MOKHOCTEH U CIOCOOHOCTEI;

— TEXHOJIOTMH COTPYAHHUYECTBA, pEAIU3YIOLIUEe JEMOKPAaTHU3M, pPABEHCTBO, MApTHEPCTBO B
OTHOILIEHMSIX Telarora U oOydyarollerocs, COBMECTHO BbIpaOaTBhIBAIOT LENH, COJIEpXKaHUE, AAIOT
OLIEHKHU, HaXO/ICh B COCTOSIHUU COTPYIHHUYECTBA, COTBOPUYECTBA.

— MPOEKTHBIE TEXHOJOTUU — TOCTHIKEHUE LIENN Yepe3 JAETabHYI0 pa3paboTKy npoOieMbl, KOoTopas
JIOJKHA 3aBEPIINTHCS PEATIbHBIM, OCA3a€MBbIM MPAKTHUECKUM Pe3ylIbTaToM, 0()OPMIIEHHBIM TE€M HJIH
MHBIM 00pazom;

— KOMIIBIOTEPHBIE  TEXHOJOrHM, (OpMHpYIOLIHME yMeHue pabotatb ¢  HHpOpMaIUei,
UCCIIeI0BAaTEeNIbCKUE YMEHHUSI, KOMMYHUKATUBHBIE CIIOCOOHOCTH.
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B IMMPAKTHUKE BBICTYIIAIOT PAa3JINYHLIC KOM6I/IHaI_[I/II/I 3THUX TCXHOHOFHﬁ, X 3JICMCHTOB.

OCHOGHBIM MemOOOM Op2aHU3AUUU YUEOHOU 0eAmeTbHOCMU N0 NPOZPAMME AGIAEMCA Men oo
Kelicoe.

Keiic —omncanmne npo0iaeMHO# CUTyaluy MOHATHON M ONHM3KOM 00yJaromIMMCsI, pelIeHHEe KOTOPOH
TpeOyeT BCECTOPOHHEr0 HW3y4YeHHs, IOUCKA IOTIOJHHUTEIBHOW HHPOPMAIUN U MOJCIUPOBAHUS
CUTYallMu WM 00BEKTa, C BHIOOPOM HamboJiee MoaxoIsA1Iero.

Ipeumywecmsea memooa Keticos:

— [paxTtuueckas HanpaBieHHOCTb. Kelic-MeTo 03BOIISET IPUMEHNUTh TEOPETUUECKUE 3HAHNUS K PELLIEHUI0
MPaKTUYECKHX 3a/1a4.

- NutepaktuBHbii opmar. Kelic-meron obecnieunBaet 6osiee 3 GEKTUBHOE YCBOSHHE MaTepraa 3a CUeT
BBICOKOM SMOITMOHAILHON BOBJICYEHHOCTH UM AKTUBHOTO Y4YaCTHsl OOy4aeMbIX. YUaCTHUKU TOTPYXKAIOTCS B
CHUTYAIIMIO C TOJIOBOM: y Kelca eCTh TJIaBHBIM Tepoil, Ha MECTO KOTOPOTO CTaBUT ceOsi KOMaHia U peliaeT
npo0JieMy OT ero Jinia. AKIEHT Mpu OOydeHHH JIeflaeTcsl HE Ha OBJIAJICHHME TOTOBBIM 3HAHHEM, a HAa €ro
BBIPaOOTKY.

- Konkpernple HaBbiku. Keiic-MeTO; MO3BOJSIET COBEPIICHCTBOBATH YHUBEPCAIbHBIE HaBBIKU (soft-
KOMITETEHITNH ), KOTOPhIE OKa3bIBAIOTCS KpaitHe HeOOXOIMMBI B pealIbHOM Pab0odeM TPOIIecCe.

Y CI0BHO MOKHO BBIZIENTUTH CIIETYIONINE BUABI KeliCOB:

1. ImKeHepHO-TIPaKTHYECKU I

2.mxeHepHO-COIMaTbHBINA

3. IlmKeHepHO-TEXHUYECKUI

4. VccnenoBarenbCkuid (TIPaKTUIECKUIA WITH TEOPETHUICSCKHUIA)
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B xoze paboTsl HaJt KeiicoM 1ierecoo0pa3HO HCTIOIB30BaTh CIEAYIOIINE METOIbL, TPUEMBI, CPE/ICTBA
1 ()OpMBI OpraHU3alMH, BHECEHHBIE B TAONHILY:

Ne DopMbl Metoabl 1 npueMbl | Bo3amMoKHbI ®opMbI KOHTPOJIA
OpraHu3aunuu AUAAKTHYECKHI
MaTepuaJ
1 OBpucTHYECKAs - IBPUCTUYECKUN | IPE3EHTALMS], TUIaKaT, | PPOHTAIbHBIN 51
Oecena WIH | METOJ; KapTOYKHU, BUIEO MHAUBUAYaJIbHBIN
JAeKUuUs - METOJ  YCTHOIO YCTHBIH OIpoC
U3JI0KEHUS,
MTO3BOJISFOIIMN B
JOCTYITHOM bopme
JIOHECTHU 10
00yJaronuxcs
CJIOKHBIM MaTepHall,
2 Hrpa - IIPaKTUYECKUN | TIpaBUiIa UTPHI, peduieKCUBHBIN
METO[; KapTOUYKU C | camoaHanus,
- UTPOBbIE METO/IbI; OTIMCaHHEM poJielt | KOHTPOJIb u
WM 3a1aHUM, caMOOIIeHKa
aTprOyTHUKA UTPBI 00yJaronmxcst
3 JlabopaTopHo- -penpOIYKTUBHBIN BHUJCO, NPE3CHTAIMs, | B3aUMOOIICHKA
MpaKTH4ecKast -4aCTUYHO- IUTaKaThl, KAPTOUYKU C | 00yYaroIUMHCS
pabota MTOMCKOBBIT OTIMCaHUEM XoJa | paboT mpyr apyra
paboTHI, CXEMBbI
COOpKH H T.I.
4 IIpoext -MCCIICIOBATEIBCKUN | NIPE3EHTALUsA, BHUACO, | 3aLIUTA IIPOEKTA,
METOJL namsTKa paboThl HaJ | ydacTHE B HAay4HOMU
-4aCTUYHO- IIPOEKTOM BBICTaBKE
MTOUCKOBBIT (B
3aBUCUMOCTHU oT
YPOBHS  NOATOTOBKH
JIeTEi)
5 Hccnenosanue -MCCIIEIOBATENbCKUN | IIpEe3eHTalusl, BMJICO, | KOH(pepeHus
METOJL OIMCAaHNE xoJa

HCCIICOOBAaHUA U T. /.

Y4eOHO-MeTOAMYECKHE CPeCTBA 00yYeHH s :
— CIleUANIM3UPOBAHHAS JIUTEpaTypa Mo poOOTOTEXHUKE, MOI00PKA KYPHAIIOB;
— HabOpBI TEXHUYECKOU TOKYMEHTAIUU K IPUMEHSIEMOMY 000PYA0BaHHUIO;

- o6pa3m,1 MoJIeeH U CHCTCM, BBIIIOJTHCHHBIC 06y‘IaIOIJ_II/IMI/IC$[ U 11€Jarorom,

— TUTaKatel, (JOTO U BUACOMATEPHUAIIBI;
— y4eOHO-METOIMYECKUe TIOCOOMS JUTsl Mejarora U 00yJaroIuXxcs, BKIIOYAONIUE TUIaKTHICCKUN,
WHGOPMAIIMOHHBIN, CIPABOYHBIA MaTepUalbl Ha Pa3IMYHBIX HOCHTENSIX, KOMITBIOTEPHOE M BHJICO
obopynoBaHue.
[TpumMeHnsieMoe Ha 3aHATHIX JUJAKTHYECKOEC U YUEOHO-METOJNYECKOe OOCCIICYCHUE BKIIOYACT B
ce0s1 JJICKTPOHHBIC YYCOHWKH, CIPABOYHBIC MaTepHalibl M CUCTEMbI HUCIOJB3YEMbIX MPOTPAMM,
WutepHer, paboyre TeTpaan 00yqarouXCs.
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4.2. MarepuaJIbHO-TeXHMYeCKOe o0ecnieyeHne

Kabuner, ocHameHHbIi KOMIbIOTepHOU TexHUKOH, HE MeHee | [1K Ha 2 yueHuka.
KounctpykropsiLEGOMINDSTORMSEV 3, I10: RobotC

Pexomenyemoe yueOHOE 000pyI0BaHHE, pacCCUUTaHHOE Ha rpymy u3 10 yJamuxcs:

JInnus 1 «OCHOBBI pOOOTOTEXHUKH Kou-Bo En. usm
bazoBbiii HabOP U1l U3y4EHUSI pOOOTOTEXHUKHU ) IT.
PecypcHblii Habop A N3ydeHus: poOOTOTEXHUKU ) IT.
Hononaurensubiii Habop LEGO — 964 1(nmHeBMaTHka). 4 IIT.
JlaTumk TemiepaTypsl ) IT.
Wudpaxpacubiii gatunk +UK masx 5 IT.
JlaTuuk Bera 5 IIT.
3apsiIHOE YCTPOUCTBO MOCTOSTHHOTO ToKa 10B 5 IIT.
Becsl 1 IT.
CexyHnnomep 1 IIT.
W3meputenbHas pyneTka 1 IIT.
[BeTHbIE KyOUKH ScM* Scm( "R B EB 4 IIIT.
Pamku 1 kyObI 17151 3aMepa poOOTOB IT.
Meb6enbpHbIe MUTHI 7151 COOPKH JTAOUPHHTA IIT.
[IBeTHas u3oseHTa (Y€pH., KpPACH., 3€11., CHH., )KEIT., OeIL.). 6 IIT.
["'oToBBIE MOJIS )1 3aJaHUI 1 COPEBHOBAHMIA. IIT.
Cron ans 3amycka po60TOB IIT.
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5. MOHUTOPHUHI OBPA3OBATEJ/IBHBIX PE3YJIbTATOB

Cucrema oTC/IeKUBAHNS, KOHTPOJISI M1 OLEHKH Pe3yJIbTAaTOB Ipouecca o0y4eHusi 10 JaHHOU
IIPOrpaMMe UMEET TPU OCHOBHBIX JIEMEHTA:

- OmnpenienieHNe HaYaIbHOTO YPOBHS 3HAHWN, YMEHUN U HABBIKOB 00yYarOIINXCS.

- Texymuii KOHTPOJIb B TEUEHUE YUEOHOTO roJa.

- ITOrOBBII KOHTPOJIb.

BxomHo#i KOHTPOJIb OCYIISCTBJISIETCS B Hayajie OOY4YCHHsS, HMMEET CBOEH I1I€JIbI0 BBHISBUTH
UCXOJHBIA YPOBEHb MOArOTOBKU 00yJarOIINXCS.

BX0/1HOI KOHTPOJIb OCYILECTBIISIETCSI B XOJI€ MEPBbIX 3aHATUN C MOMOILBIO HAOJIIOIEHUS Tearora
3a paboTOi 00yUJaIOIITUXCS.

Texkymmii KOHTPOJIb NPOBOIUTCS B TeueHHe ydeOHoro roja. llemp Tekymiero KOHTposst —
ONPEJENUTh CTENEHb U CKOPOCTh YCBOEGHMS KaXK/IbIM pPEOCHKOM MaTepuajla U CKOPPEKTUPOBATh
nporpaMMmy oOy4eHusi, eciau 310 TpeOyercs. Kpurepuil TeKymero KOHTpOJsl — CTENEHb YCBOEHUS
OoOyyaroUMMUCSl COJIEpP)KaHUSA KOHKpPETHOro 3aHsATHs. Ha KaXIoMm 3aHATHUM [penojiaBareib
HaOMroaeT U GPUKCUPYET:

- ieTeil, JIErko CIPaBUBIIMUXCS C COACPKAHUEM 3aHSITHUS,

- ieTell, OTCTAIOIINUX B TEMIIE WJIM BBITIOJHSIOUIUX 3aJIJaHUS C OIIMOKaMU, HEJJOUETaMH;

- leTeil, COBCEM He CIIPaBUBLINXCS C COJEpKAHUEM 3aHSITHSL.

HToroBplii KOHTPOJIL MPOBOJUTCS B KOHIE yuyeOHOro rojga. Bo Bpemsi MTOroBoro KOHTPOJIS
ompezensercss (pakTUUECKOe COCTOSIHWE YpPOBHS 3HAaHUM, YMEHUN, HABBHIKOB peOEHKa, CTENEHb
OCBOEHHS MaTepuaia 1o KaxjaoMy U3y4eHHOMY pa3Jielly U Bcel mporpaMMme o0beAMHEHHUS.

®opMbl OJABEICHUS UTOTOB 00yUEeHUSA:

- WHIUBUIyalbHAasl YCTHAas/THCbMEHHAsl IPOBEPKa;

- (¢poHTaIBHEIN ompoc, Oecena;

— KOHTPOJIbHBIE YIPAXKHEHUS U TECTOBBIE 3a/1aHHUS;

— 3al[uTa UHAUBUYaJIbHOTO WU TPYNIIOBOTO MPOEKTA;

- BBICTaBKa pador;

— MEXIPYIIOBbIE COPEBHOBAHUS;

— B3aUMOOLIEHKA 00yyaromuMucs padoT apyr Apyra.

Opna u3 GopM TeKyLIero 1 UTOroBoro KOHTPOJIsi - COPEBHOBAHMUSL.

Ouenka pe3yJabTaToB.

ITo mToram cocTaBisseTCs TaOJIMIAa OTCIICKUBAHHS O0O0pPa30BATCIIBHBIX PE3YJIbTAaTOB, B KOTOPOMH
oOyJaronuecs 1o KaxJa0u TeMe BBIXOIAT Ha CACAYIOIINE YPOBHU IIKAJIBI OLICHKH:

1. BbIcOKHii pe3ysbTaT — MOJHOE OCBOCHUE COICPIKAHUS;

2. Cpennuii — 6a30BbIi YPOBEHb;

3. Huskuit — ocBOCHHE MaTepHaia Ha MUHUMAJIBHO JIOITyCTUMOM YPOBHE.

Tabauna MOHUTOPUHIA 00Pa30BaTE/ILHBIX Pe3yJIbTaTOB:

YpoBeHb pa3BUTHS YMEHHH U HABBIKOB
YpoBeHb  BHaAcHUsA YpoBEHb  HABBIKOB
TEPMHUHOJIOTUEN M| YpOBEHb  HAaBBIKOB | CO3/IaHUSA
N o.N. TEOPETUYECKUMU coopku poboTa MO | MPOCTEHIIHNX
| OOyuatomerocs | 3HAaHUSIMHU 10 | HUHCTPYKLUH. [pOrpamMm
paszesiaMm IporpaMmel (anropuTMOB).
Cen ek Maii | Cen Hex | Maii | Cen Jex Mait
T. . : T. : : T.
1
2
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@opMBbI OTCJIEKUBAHUSA U KOHTPOJIS PAa3BUBAIOLIUX M BOCIIUTATEIbHBIX Pe3y/JbTATOB:

— OIICHKA YCTOHYMBOCTH MHTEpeca 0OYJaIOUINXCs K 3aHATHAM C MOMOIIBIO HAOIIOCHHS TTeJarora
Y CaMOOLIEHKH 00Y4JatOLINXCs;

— OIICHKAa YCTOHYHMBOCTH MHTEpeca 00YJaIONIMXCSIK yJacTHUIO B MEPOIIPHUATHSAX, HAIIPABICHHBIX HA
(dbopMuUpOBaHHE U Pa3BUTHE OOIIEKYIbTYPHBIX KOMIETEHIMI C TIOMOUIbIO HAOMIOICHHS MeAarora u
CaMOOLIEHKH 00yJarouinxcs;

— CTATUCTHYECKUH YYeT COXPAaHHOCTH KOHTHHI'€HTA 00YJatOUIIXCS;

— CPaBHUTENIbHBIA aHAIM3 YCHEIIHOCTH BBITIOJHEHUS 33aJaHUN OO0YyYaroNMMUCS Ha HAadaJIbHOM M
MOCIIEAYIOIIUX ATAIIAX OCBOCHUS MPOTPAMMBIL;

— aHaJM3 TBOPYECKUX U MPOEKTHBIX paboT 00yUaromumxcs;

- co3manue 0aHKa MHIUBHUIYaTbHBIX JOCTHKEHUH BOCIIMTAHHUKOB;

— OIICHKAa CTENMEeHW YYacTUs W aKTUBHOCTH OOydJaromerocss B KOMaHAHBIX MPOEKTaXx,
COPEBHOBATEIIBHONW U KOHKYPCHOM JI€ATEIIBHOCTH;

- OIICHKa JMHAMHUKM TIOKa3aTeleld pa3BHTHs TO3HABATEIBHBIX CIIOCOOHOCTEH OO0YyJaromIuxcs
(BHMMaHUS, TAMSTH, U300pPETAaTEIIFHOCTH, JIOTHYECKOTO W MPOCTPAHCTBEHHOTO MBIIUICHUS U T.J.) C
TTOMOTIIHIO HAOJIFOICHHSI TIEarora ¥ CaMOOIIEHKH 00yYaIOIuXCs;

- HabmroeHue M (GUKCHPOBAHUE U3MEHEHHH B JIMYHOCTH U MOBEICHUH O0YJAIONINXCS ¢ MOMEHTA
MOCTYIUICHUSI B 00BETMHEHNE H TT0 MEPE X yIacTHsl B ICATEILHOCTH;

— WHJAWBHIYAIbHBIC U KOJUIEKTUBHBIE Oecebl C 00yJaroIUMUCs.
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6. CIIMCOK UH®OPMALIMOHHBIX HCTOYHUKOB
6.1. HopmaTnBHO-TIpaBOBbIE JOKYMEHTbI

. @enepanbHblil 3akoH «O0 obpa3zoBanuu B Poccuiickoit denepanun» Ne 273-D3 ot 29.12.12 rona. —
[DnexTponHbIit pecypc]. — Pexxum mocryna: base.garant.ru/70291362/ (uHdopmainoHHO-TIPABOBO
noptain «["apanr»).

. Ilpukaz MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit denepanmu ot 09 HOs10ps 2018 1. Ne 196
«O0 yTBEpXIEHUH TOPsIKa OPraHW3allMd W OCYIIECTBICHHS OOpa30BaTEIbHOMN AEATEIHHOCTH IO
JOTIOJTHUTEIbHBIM ~ 0011e00pa30BaTeNbHbIM [IpOrpaMMaM» [DNIEKTpOHHBIN pecypc]. - Pexum
nocryma:  https://www.garant.ru/products/ipo/prime/doc/72016730/  (uH(DOpPMATMOHHO-TTPABOBOM
noptan «l"apaHT»).

. Konnenmus pazsutus JOMOJHUTENBHOTO 00pa30BaHus AeTel, YTB. pacnopsbkeHueM [IpaBurenbcTBa
P® or 4.09.2014 roma Ne 1726-p. [OnexktpoHHbIi pecypc] — Pexum moctyma:
http://MmuHOOpHayku.pd/nokymenTh1/ajax/4429 (odunmansHbelii cailt MuHucTepcTBa 00pa3oBaHus U
Hayku POD).

. CanlluH 2.4.4.3172-14 "CanuTtapHO-3IUIEMUOJIOTHUYECKIE TPEOOBAaHUS K YCTPONCTBY, COJIEPKAHUIO
U OpraHu3aluu pexuma paboTbl 00pa3oBaTeNbHBIX OpraHU3alUil JOMOJHUTEIBHOTO 00pa30BaHUs
nerel", yrB. I'maBHBIM TrocymapcTBeHHbIM caHuTapHeiM Bpadom P® ot 04.07.2014 N 41. —
[DneKkTpoHHBII pecypc]. — Pexum JOCTyIa:
https://www.consultant.ru/document/cons doc LAW 168723/ (odunmanpHbiii cailT crnpaBOYHOU
npaBoBoi cuctembl «KoncynpranTllnrocy).

. F'ocynapcrBennas mporpamma P® «Paszsutue oOpazoBanms Ha 2013-2020 Toasl, yTBEp>KICHHON
noctra”HoByiieHueM [IpaBurenbctBa PO Ne 295 ot 15.04.2014 r. — [OnekTpoHHBIN pecypc]. — Pexxum
nocryma:https://base.garant.ru/70643472/#friends (uapopmarnroHHO-1paBoBoi mopran «I'apaHTy).

. Ctpareruss uHHOBalMOHHOTO pa3BuTus Poccuiickoit Penepauun Ha nepuon a0 2020 rona,
YTBEP)KJICHHBIM pacnopsokeHueM [IpaButensctBa PO No 2227-p ot 08.12.2011 roma. —
[DnexTpoHHBI pecypc]. — Peskum mocrtyma: https://www.garant.ru/products/ipo/prime/doc/70006124/
(mH(bOpMaITMOHHO-TIPaBOBOM TopTai «[ apaHTy).

. @enepanbHas 1eneBas mporpaMma pasBuTHsS oOpazoBaHuss Ha 2016-2020 roawl, YTBEp)KICHHOM
[TocranoBnenuem IlpaButensctBa PO Ne 497 or 23.05.2015 roma. — [DneKTpoHHBIH pecypc]. —
Pexxum nmoctyma: https://base.garant.ru/71044750/ (nHbopMaiMOHHO -1TpaBOBOM mopTai «[ apaHTy).

6.2. UnpopmManmoHHbIe HCTOYHUKH JIJISl 11€1aroroB

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

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

benuosckas, JI.I. HcnonpzoBanue LEGO-poO0OTOB B HWHKEHEPHBIX MPOEKTaX IIKOJIBHUKOB.

OtpacneBoit moaxon [Texcr] / JI. I'. bennoBckas, H.A. bennosckuii. — M.: JIMK Ilpecc, 2016.

benuosckas, JI.I'. Po6otusupoBannsie 1aboparopusie paboTsl o ¢gusuke. [IponeneBruyeckuii Kype

¢uzuku (+ DVD-ROM) [Tekct] / JI. I'. benunosckast, H.A. bennosckuii. — M.: JIMK Tlpecc, 2016.

brikoB, B.I'. BBeneHue B KOMIbIOTEPHOE MOJECIUPOBAHUE YIIPABISEMbIX MEXaHUYECKUX cucteM. OT

MasTHUKa K podoty [Teker] / B.I'. beikos. — CI16: Hayka, 2011. — 85 c.

BrnacoBa, O.C. OGpa3oBatenbHasi poOOTOTEXHHKA B y4eOHOU MEATENbHOCTH YYalluxcs HadaabHOM

mrkoutel [Teker] / O.C. Brnacosa. — UensOunck, 2014.

. Jlyaun, P.M. [IporpammupoBanue BCTpoeHHbIX cucteM. OT Moaenu k po6oty [Teker] / P.M. Jlyuns.
— CII6: Hayxka, 2011. — 183 c.

Metonuueckoe pykoBoAcTBO «PobortoTexnuka Ha ocHoBe TETRIX».

Mupommna, T. @. O6pazoBarenbHas pOOOTOTEXHUKA HA ypOKaX HHPOPMATUKU U (PU3UKE B CpEHEH

rkosie: yueoHo-meroaudeckoe nocodue [Teker] / — T.®D. Mupommna. — Yensiounck: Barmsia, 2011.

Hukymun, C.K. CoxmepkaHue Hay4HO-TEXHUYECKOTO TBOPYECTBA YYAILIUXCS U METOIbl OOyUCHHS

[Tekcr] / C.K. Hukynus, I'.A. [Tonrasen, T.I'. TlonraBen. — M.: MAU, 2004.
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10.

11.

12.

13.

14.

o Ol

[TepdunbeBa, JI. II. OOpa3oBaTenbHas poOOTOTEXHUKA BO BHEYPOUYHOW YUEOHOW IESITENLHOCTH:
yuebHo-MeToandeckoe nmocodue [Teker] / — JL. I1. TlepdunneBa. — Yensiounck: Barmsia, 2011.

[letun, B. IIpoekTs! ¢ ucnonb3oBanuem koHtposuiepa Arduino [Tekcr] / — CII6: BXB-IlerepOypr,
2015.

[TonraBen, I'.A. CucreMHbIN NOAXOA K HAyYHO-TEXHUYECKOMY TBOPUECTBY ydaluxcs (IpoOsieMbl
opraam3anuu u ympasieaus) [Tekct] / I'.A. TlonraBen, C.K. Huxymun, I''W. JloBeukwii, T.I'.
[onrasen. —M.: U3natensctBo MAU. 2003.

Commep, V. IlporpamMmmupoBanne MHKpOKOHTpoiuiepHBIX miaT Arduino/Freeduino [Tekcr] / V.
Commep. — CI16: BXB-Iletep6ypr, 2012.

@umunmos, C. Ypoku pobGotorexHuku. Koncrpykmus. JlBmwxenme. Ynpasinenue [Tekcr] / C.
Oununmos. — M.: JlabopaTtopus 3Hanui, 2017.

6.3. UndopmaniuoHHbIe HCTOYHUKH VIS 00YYAIOIINXCS

. belikran, Jlxx. Koncrpyupyem podorom Ha Arduino. Ilepseie maru [Tekcr] / k. bexran. — M:

JlabopaTtopust 3uanuii, 2016.

. bemmosckas, JI. I'. V3naiite, kak nporpammupoBarb Ha LabVIEW[Tekcr] / JI. I'. bennosckas — M.:

JAMK Ilpecc, 2014.

. biym, JI. U3yuaem Arduino. MHcTpyMeHTHI U MeToa TexHudeckoro BonmedcTsa [Texcr] / 1. baym.

— CI16: BXB-IlerepOypr, 2016.

. Monk, C. Ilporpammupyem Arduino. OcHoBbl paboTsl co ckeruyamu [Tekcr] / C. Monk. — CII6:

[Tutep, 2016.

. Ipenxo, M. 123 Dkcnepumenta no podororexuuke [Teker] / M. IIpenko. — M.: HT Ilpecc, 2007.
. ©®umunmoB, C. Ypoku poboroTexHuku. Konctpykiusa. JIuwxenue. Ympasnenue [Texcr] / C.

®ununmos. — M.: JlabopaTtopus 3Hanui, 2017.

. ©®umunmos, C.A. Pobotorexnuka mis aereit u ponureneit [Teker] / C. @ununmos. —CII6.: Hayka,

2013.-319c.
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