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1. IOACHUTEJIbHAA 3ATINCKA
[Iporpamma Kypca BHeypOUYHOM [esiTe/IbHOCTU pa3paboTaHa B COOTBETCTBUM C
®enepanbHbIM 3aKOHOM OT 29.12.12 1. Ne273-®3 «0O6 obpaszoBanuu B Poccuiickoii
deneparun»; npuka3oM MuHHCTEpPCTBa 00Opa3oBaHusI W HaykKu Poccmiickoit demepariuun
(MunobpHayku Poccuu) ot 09 Hostops 2018 1. Ne 196 1. MockBa «O6 yTBepKAeHUN
[Mopsiika opraHusalu UM  OCYIIeCTBIeHUsi 00pa3oBaTe/bHON  JeITelbHOCTU 110
JOTIOTHATETbHBIM ~ 00I1Ie00pa3oBaTe/lbHBIM  MporpaMMmam»;  KoHIernmiueld  pa3BUTHS
ZoroyHUTeNbHOTO  0obOpa3oBaHusi fleTeii B Poccuiickoit ®efepaljuy, yTBep)KAEeHHOU
pacriopsbkenueMm IIpaBuresnibctBa P® ot 4.09.2014 1. Ne 1726-p; caHUTapHO-
SMUJEMUOJIOTHYeCKUMY TpaBWiaMd U HopMmatuBamu 2.4.4.3172-14 «TpeboBaHusi K
YCTPOMCTBY, CO/IeP>KaHMIO U OpraHM3aliuy pexkuma paboTbl 00pa3oBaTe/IbHbIX OpraHu3alui
JOTIOTHUTETbHOTO 00pa3oBaHusl JieTedl (yTB. ['7TaBHBIM TOCYy/IapCTBEHHBIM CaHHUTAapPHBIM
Bpauom P® ot 04.07.2014 r. Ne 41); TI'ocymapctBeHHOM TmiporpamMmmoii P® «Pa3Butue
obpa3oBanus Ha 2013-2020 rozpl, yTBEp)KAeHHOM MMocTaHOBAeHHeM [IpaBuTenbcTBa PO ot
15.04.2014 r. Ne 295; Crparerver MHHOBALJMOHHOTO pa3BuTus Poccuiickon ®efeparuy Ha
niepuof 10 2020 roza, yrBepxzaeHHbIM pacniopsbkeHveM [lpasurenibctea PO ot 08.12.2011
roga Ne 2227-p; ®enepanbHOM 1je/IeBOM ITPOrpaMMoi pa3Buths obpa3oBanus Ha 2016-2020
rofpl, yrBepxzaeHHou [loctaHonenvem [lpaButensctBa P® ot 23.05.2015 roma Ne 497;
YcraBom I'OAY 10 AO LleHTpa eTCKO-FOHOLIECKOTO0 TeXHUYECKOT0 TBOpUY€eCTBa.
CoBpeMeHHBIM  TI€pWOJ] pa3BUTUA  OOI[eCcTBa  XapaKTepH3yeTcsl  MacIITaOHbIMHU
M3MeHeHUssIMA B OKpYJKarollleM Mupe, BJEKYLU[UMH 3a CO0OOW IepecMOTp COLIMATbHbIX
TpeboBaHUI K 00pa30BaHMIO, MPEATIOJIaralol[MU ero OPUEeHTAl[|I0 He TOJBKO Ha YCBOeHUe
oOyuarommcsi ornpe/ieIeHHOM CyMMbl 3HaHWM, HO Y Ha pa3BUTHE ero JIMYHOCTH, a TakKe
OB/IafieHHe MeTarpeJMeTHbIMU KOMIIeTeHIUSIMU. BoJblIMMU BO3MOKHOCTSIMU B Pa3BUTUHU
JIMYHOCTHBIX PECYPCOB IIKOJILHUKOB 00/1aiaeT MoroToBKa B 06/1aCTh pOOOTOTEXHUKH.
OBOJIIOLIUS. COBPEMEeHHOro o0IecTBa M MPOU3BOACTBA 00yC/OBU/IAa BO3HUKHOBEHHE WU
pa3BUTHE HOBOTO KjlacCa MallliH — pOOOTOB, ¥ COOTBETCTBYIOLIETO HAYYHOTO HarpaB/ieHUsI
— poboTtoTexHWKH. PoOOTOTEXHHWKA —MHTEHCHBHO Ppa3BUBAIOIIAsCS Hay4YHO-TeXHHYecKas
OVCLIWIUIMHA, W3ydaroljass He TOJbKO TEeOPHI0, MeTO[bl pacuera U KOHCTPYUPOBAaHUS
pobOTOB, WX CHUCTEM U 3JIeMEHTOB, HO UM TpoOeMbl KOMILJIEKCHON aBTOMaTHU3aluu
MIPOM3BO/ICTBA U HAyUHBIX UCC/IeJOBAaHUM C TIPUMeHeHeM pOOOTOB.
Hacrosijasi  fomonHuTeNbHAsE  001jeo0pa3oBaTesibHasi  00ljepa3BUBarolijasi MporpaMmma
MMeeT TeXHUYeCKYH) HamnpaB/eHHOCTb W TMpeJyCMaTpyMBaeT pa3BUTHE He TOJbKO
npodecCUOHA/bHBIX KoMIieTeHIMM (hard-kommeTeH1uli), TaKMX KaK HaBbIKM HayaJbHOTO
TeXHAYECKOr0 KOHCTPYHMPOBaHWSI M TIpOrpaMMMPOBaHUsl, O3HAaKOMJIeHHe C OCHOBaMU
a/IrTOPUTMU3AI[MH, pa3BUTHE aOCTPAKTHOTO MBIIIIEHUS], HO U YHUBEpCaIbHBIX KOMIIETeHIUI
(soft-komrieTeHIM) — HaABLIKOB, He CBSI3aHHBIX C KOHKPETHOW TIpeIMeTHON 00/1acThbio,
TaKAX KakK pa3BUTHe TBOPYECKUX CIIOCOOHOCTel JeTell, H300peTaTe/IbHOCTH, YyMeHHe
paboTaTh B KOMaHie, paboTaTh ¢ HHGbOpPMAaLMe.
Bu iporpammbl: MogudULIMPOBaHHAasl, KOMILIEKCHas.
Kareropusi 00yuaromuxcsi: mporpaMmma TpejHa3HadeHa Jjist paboTel ¢ oOyuatorumucs 7-17
net (1-11 kmaccel 0b1je06pa3oBaTeTbHOMN IITKOJIBI).
AKTyabHOCTh MPOrpaMMbl 00yC/IOB/IeHa COL[Ma/IbHBIM 3aKa30M 00l1[eCTBa Ha TeXHUUYECKH
IPaMOTHBIX CTIEIMaJUCTOB B 00/1acTH pOOOTOTEXHUKH, MaKCHMalbHON 3(h(eKTUBHOCTEIO
Pa3BUTHSI TEeXHUYECKMX HaABBIKOB CO IIKOJBHOTO BO3pacTa; Tiepefaueil 00yuyarommmcst
CJIOXKHOTO TeXHUYEeCKOro MaTephasa B IIPOCTOM JOCTYNHOM (opme; peanusanuen
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JTMUYHOCTHBIX TIOTPeOHOCTeN M )KU3HEHHbBIX IJIaHOB; peasn3aliieli MPOeKTHOM /lesTeTbHOCTH
IIKOJIbHUKaMX Ha 6a3e coBpeMeHHOTro 00Opy/OBaHUSs, a TakKe TOBBILLIEHHBIM WHTEpeCcoM
JieTell IIIKOJIbHOTO BO3pacTa K poOOTOTeXHUKE.

Wcnonp30BaHWe COBPEMEHHBIX TIe[aroriyecKuX TeXHOJIOTHH, MeTOZ0OB W TIPHEeMOB;
Pa3TMUHBIX TEXHUK M CII0COO0B pabOThbI; COBPeMEHHOTrO 000pPY/0BaHUs, IO3BOJISIOIIETO
MCC/ieloBaTh, CO3/laBaTh M MOJIe/IMPOBATh pa3/iMuHble O0BEKTHI M CHUCTEMbI U3 00JacTu
pOOOTOTEeXHHKH, MAIIMHHOTO O0y4YeHHsI U KOMITBIOTEPHBIX HayK, oOecrieurBaeT HOBU3HY
MIPOrpaMMBlI.

[Temaroruueckas 11e/1eCO00pa3HOCTb MTPOTPaMMBI.

B rmpoliecce KOHCTPyMpOBaHUSI W TIPOrPaMMHPOBAHUS  YIIPaB/sSEMbIX  MoZesei
oOyuatoluecsi ToJjiyuyaT [OMOJHUTe/NbHble 3HaHUsi B 00sacT¥ (U3UKM, MeXaHUKU U
MHGOpPMaTHKH, YTO, B KOHEUHOM UTOTe, U3MEHUT KapTUHY BOCIIPUSTHS UMU TeXHUYeCKUX
AUCLIUTIINH, TTIepeBO/isl UX U3 pa3psifia yMO3pUTeIbHbBIX B pa3psifi MPUK/IaJHbIX.

OCHOBHble TIDUHLIMITBI KOHCTPYMPOBaHUSI TPOCTEHIINX MeXaHUUeCKUX CHUCTeM U
QTOPUTMBI WX  aABTOMAaTHYeCcKoro GYHKIIMOHMPOBAHUS MO, yIpaBJeHUeM
MIPOrpaMMHUPYeMbIX KOHTPOJIJIEPOB, TIOC/TY’KaT XOpOIlled TOYBOM /Jisi TTOC/IeqyHOIIero
oCcBoeHUs 6osiee C/I0)KHOTO TEOPETUUECKOT0 MaTepuara.

OTtnunTe/ibHbie 0COO@HHOCTH MPOrPaMMbI

3aHATUS IO [AHHOM MporpaMMe MOTYT TPOBOAUTHCS KaK B OYHOM ¢opMme, Tak U C
nprUMeHeHWeM JAUCTaHLIMOHHBIX TeXHOJIOTUM U (U/TN) 3/IeKTPOHHOTO 00yUeHusl.

[lo paHHOW mporpaMMe B JIETHUM TiepuoJ; MOXKeT ObITh oOpraHu3oBaHa paboTa c
00yYarIUMUCS, KOTOPbIe TIPOXO/IAT TIOJTOTOBKY [I/Isl YYaCTHSI B MAaCCOBBIX MEPOTIPUSITHSIX,
paboTalT Haj, UHAWBUAYaIbHbIMA WM KOMaHAHBIMU TIDOEKTaMH, a TakKKe IIPOSB/SIOT
0Co0bIii MHTepeC K BbIODAHHOMY BUJTY [1eSITeIbHOCTH.

OO6pa3oBaTe/ibHBIN TIpPOLIeCcC M0 JaHHOW TporpaMMe BeZieTCs B COOTBETCTBUU C T'O/IOBBIM
KajieHlapHbiM yueOHBIM rpadvKoM Ha TeKyl[ui yueOHbIN rojl, yTBeP)KJeHHbIM MPHUKa30M
mupektopa 'OAY OO A0 UARKOTT.

1.1. Llenb v 3apauu
Llenb: pa3BuBaTh TeXHWUECKWe, T[I03HaBaTe/lbHble W TBOPYECKHE CIIOCOOHOCTH
oOyuarluxcs B TIpoljecce  M3yueHUss OCHOB  pPOOOTOTEXHHMKHM U TPOEKTHO-
MCCIIeJ0BaTe/TbCKOM /leATeTbHOCTH.

3amauu:

1. Obyuarowjue:

- U3YYUThb COCTOSIHHE U TePCIIeKTUBLI POOOTOTeXHUKU B HACTOSIIIIee BPeMs;

- U3yUUTh NPUHLUITEI pab0oThl POOOTOTEXHUUYECKUX 3/IEMEHTOB;

- 00yuuTh BaJIeHUI0 TeXHUUYECKOW TePMUHOJIOTHeN, TeXHUUeCKOW rPaMOTHOCTH;

- 00yuuTh OCHOBaM  TPOEKTUPOBaHMUS, MO/Ie TUPOBaHUs, KOHCTPYUPOBaHUs
pPoOOTOTEXHUUYECKUX YCTPOUCTB;

- U3yUWThb TIPUEMbI M TEXHOJOTHMM pa3pabOTKU TMPOCTeUIIMX aJrOPUTMOB WU
riporpaMMupoBaHusi Ha KOHCTpykTope LEGO MINDSTORMS Education

- ¢opmMupoBaTh yMeHHe TI0/b30BaThCSl TEXHUUECKOM JmMTepaTypod, paboraTb C
nHbopmalueis;

- 00yuuTb ocHOBaM 3D TeXHOJIOTHiA.

2. Pa3BuBarolijue:



- (opMHUpOBaTh UHTEpPEC K TEXHUYECKHUM 3HAHUSIM;

- CTUMY/JMpPOBaTh TI03HABaTe/bHYHD UM  TBOPUECKYI0 aKTHUBHOCTb  OOydaroluxcs
MOCPeICTBOM BK/IFOUEHUSI WX B pa3/IMuHble BUbI COPeBHOBaTebHOW W KOHKYPCHOMU
nesiTe/IbHOCTY;

- Ppa3BUBaTh HABBIKU UCC/Ie/I0BATEIbCKON U TIPOEKTHOU JesiTe/IbHOCTH;

- pasBuBaTh y OO0y4YawIUXCs TaMsTh, BHMMaHUe, JIOTMYecKoe, MPOCTPAHCTBEHHOE U
aHa/IUTUUeCKOe MbIIIJIeHWe, B TOM YHC/e TOCPeJCTBOM HWIpbl B IIaXMaTbl U 3aHSITHI
TIPUK/IaJHOM MaTeMaTHKOU.

3. BocriuraTesibHbIe:

- BOCIIUTBIBAaTh JUCLUIUVIMHHPOBAHHOCTh, OTBETCTBEHHOCTh, CAMOOPIaHM3aLIUIo;

- (dopMHMpoOBaTh UYBCTBO KOJIIEKTHBU3Ma W B3aWMOIIOMOIIM, HaBBIKM KOMaH/HOTO
B3aMO/IeMCTBUSI.

1.2. Oxxugaemblie pe3y/bTaThbl
B pe3ysibTaTe ocBoeHUsT 00y4aroiiyecs J0/DKHbI 3HaTh:

- mpaBua 6e30MacHOro MoIb30BaHUsI 000pyI0BaHUEM,

- OCHOBHYH0 TeXHWUYECKYyl0 TEepMUHOJIOTUI0 B o007acTh  pOOOTOTEXHUKHA U
TIPOrPaMMHPOBAHUS;

- obopyoBaHue, UCITOMb3yeMoe B 00/1acTH POOOTOTEXHUKHY;

- OCHOBHbIe TIPUHIIMITEI PabOTHI C pOOOTOTEXHUUECKUMU HabOpaMu M KOMITbIOTEPHOU
TeXHUKOM;

- OCHOBHbIe c(hephl TPUMeHEHHsT POOOTOTEXHUKU, MeXaTPOHUKH;

- OCHOBBI MPOTrPAaMMUPOBAHMUSI.

YMeTs:

- cobmopaTb TeXHUKY 6e30MacHOCTH;

- OpraHu30BbIBaTh pabouee MecTo;

- pas3pabaTbiBaTh  MpOCTeMIlIMe CUCTEMbI C  MCIOJb30BaHWEM  3JIEKTPOHHBIX
KOMTIOHEHTOB Y pOOOTOTEXHUUYECKUX 37IeMEeHTOB;

- paspabaThiBaTh TpocTeiie aJITOPUTMBI U CUCTEeMbI yTpaB/IeHUs
pPOOOTOTEXHUUECKUMH YCTPOHCTBAMU;

- pa3buBaTh 3aJjauu Ha I10/13a/]auy;

- pabortaTtb B KOMaH/ie;

- WCKaTh, aHa/IM3UpPOBaTh MW 00001IaTh HeoOXoauMyr WHGOpMalWo, TIPOBOJUTH eé
BepU(UKALHIO;

- TIOATOTOBUTh W TPE/ICTaBUTh TI'DPAMOTHYIO TIpe3eHTalUI0 /I/Isi 3all[UThl MPOEKTHOM
paboThI.

Pe3ynbTaToM  ycBOeHUs ~ OOydYawIMMHCS ~ TIpOrpaMMbl [0 passusaroujeMy U
gocnumamenbHOMY ACNeKmMam SiBJISTFOTCS:

- YCTOWUMBBIN MHTEPEC K 3aHATUSIM POOOTOTEXHUKOM,

- TIOJIO’KWTe/bHasl AWHAMUKa TlOoKa3aTesiell pa3BUTHS TI03HaBaTe/bHBIX CIIOCOOHOCTe
00yuaroImxcs (BHUMaHWUH, TaMsITH, 1300peTaTe/IbHOCTH, JIOTUYEeCKOTO u
MPOCTPAHCTBEHHOI'O MBILLLJIEHUS U T.[1.);

- co3faHue o0yuaroIUMKCS TBOPUECKUX paborT;



- aKTHMBHOe yuaCTWe B ITPOEKTHOM U MCC/Ie[j0BaTebCKOM JesiTe/TbHOCTH, BK/IFOUEHHOCTD
B KOMaH/IHbIe TIPOEKThI;

- aKTHMBHOEe y4acTue B COPeBHOBaTe/IbHOM U KOHKYPCHOM ZiesITe/TbHOCTH;

- [OCTW>KeHUs B MAaCCOBBIX MEPOTIPUSATHUSX Pa3/IMUHOTO YPOBHS;

- pa3BUTHE BOJIEBLIX KAauecTB JIMUYHOCTH (JUCI[UTUIMHAPOBAHHOCTH, OTBETCTBEHHOCTH,
CaMOOpraHu3aluy, Lie/leyCTPpeM/IEHHOCTH, HaCTOWUYMBOCTU B JIOCTW)KEHUU IOCTaB/I€HHOU
1[eJd U T.[.);

- CrocoOHOCTH MPOAYKTHUBHO OOIIATLCS B KOJITIEKTHBE, paboTaTh B KOMaH/e.

1.3. OcobenHocTH opranu3anuy 00pa3oBaTe/IbHOrO Mpolecca
CpoK peaau3zayuu npoepaMmbl: TIporpaMMa paccuuTaHa Ha 1 roj oOyuenws, 144
aKaZileMUUeCKHUX YacoB B TOJ
PexxuM peanu3aliuu: 3aHATUS 10 POOOTOTeXHUKEe TIPOBOASATCS 2 pas3a B Hejeno 1o 2
akajeMuueckux daca (45 MMHYT) C mepepblBoM 5-10 MUHYT. 3aHATUS HOCAT THOKUI
XapakTep C y4YeToM TIPeAIIOUTeHHH, CIrocobHOCTeli W BO3PACTHBIX 0COOEHHOCTeM
oOyuatoruxcs. 1 3aHsTHe B HeZle/lF0 OTBOJUTCS Ha pa3BUBAOIINMA O/I0K TTPOrpaMMBI.
dopma opraHu3aluu eAaTebHOCTH /ieTeli: TBOpUecKoe o0beinHeHue.

['pyra obywaromuxcsi dopmupyercs u3 pacueta He Oomee 10 uesmoBek. Habop
00yuaroIuXcs POBOAUTCS O3 TIpe/IBapuTe/IbHOTO 0TOOPa JIeTel.
3aHsTUST ~ TPOBOASTCS B KabuHeTe, 000pyZOBaHHOM  COTJIACHO  CAHUTApHO-
SMUJEeMUOIOrMUecKuM mnpasunaM U HopmatvBam CaHlluH 2.4.4.3172-14 "CaHurtapHo-
SMUZEeMUOJIOTHYeCKUe TpeboBaHUSI K YCTPOMCTBY, COJEpPXKaHWI0 W OpraHW3al[ui peKuma
paboThl 06pa3oBaTebHBIX OpraHU3alvii OTIO/THUTETFHOTO 00pa3oBaHus JeTei".
[TpuHLMIIBI OpraHu3aly 00pa3oBaTebHON JesiTe/IbHOCTU:

- HayuHocTb. OTOT TIpUHIUIT TIpefionipefienisieT coobieHre o0yJaeMbIM —TOJBKO
JIOCTOBEPHBIX, TIPOBEPEHHBbIX TIPAKTUKOW CBeJieHWM, TIPU O0TOOpe KOTOPBIX YUWUTHIBAKOTCS
HOBeMIlIre JOCTW)KeHHsI HayKU U TeXHUKHU.

- [HoctymHoctb. IlpemycmaTtpuBaeT cooTBeTcTBUe oOBemMa U TyOWHBI  yueGHOTrO
MaTeprasa YPOBHIO OOIIero pa3BUTHS yualllUXCsi B JaHHBIA Tepuoj, Osarofaps uemy,
3HaHUS ¥ HABBIKK MOTYT ObITh CO3HATebHO U MPOYHO YCBOEHBI.

- Cssi3b TeopuH C npakTUKoi. Obsi3biBaeT BecTy 00yueHUe Tak, YTOObI 0OyyaeMble MOT/IU
CO3HATeJIbHO MPUMEHSITh MPUOOpeTeHHbIe MU 3HaHUS Ha MPAaKTHKe.

- Co3Hare/NlbHOCTb M aKTHUBHOCTH 0OyueHusi. B mpoiiecce oOyueHus Bce [eMCTBUS,
KOTOpble OTpabaThiBaeT yUeHUK, JO/DKHBI ObITh 000CHOBaHbI. HY)KHO YUMTb MIKOJBHUKOB
KPUTUUECKUA OCMbIC/IUBATh, U OLIeHUBATh (DaKThl, /ie/iasi BbIBO/bI, pa3pellaTb BCe COMHEHUS C
TeM, uToOBbI TMpollecC yCBOeHHsI W HaApaboTKM HeoOXOAWMBIX HaBBIKOB MPOUCXOAWIN
CO3HaTebHO, C TIOJHOW YyOeXJIeHHOCTbI0 B TPABWIBHOCTU 0O0yueHHs. AKTUBHOCTb B
oOyueHUM  TMpeAriosaraeT  CaMOCTOSATeTbHOCTb,  KOTOpas  JIOCTUTAeTCs  XOpOIlei
TeOpeTUUeCKO 1 TTPAKTUUECKOM TOIrOTOBKOW U paboTOM mezarora.

- HarnsaHocts. OOBsicHeHWe TexXHWKH COOpDKM pOOOTOTeXHUUeCKUX CpeACTB Ha
KOHKDETHBIX W3/e/UsIX U TPOrPAMMHBIX TPOAYyKTa. [s HarasfgHOCTH TPHUMEHSIOTCS
CYIIeCTBYIOII[He BHIeO MaTeprasbl, a TAK’Ke MaTeprasibl CBOero U3roTOBJIEHUS.

- CuCcTeMaTUUHOCTb U  TIOC/e/I0BaTe/bHOCTh. YueOHbIM Marepuan JaeTcss TIO
OTpe/ieJIeHHOW CUCTeMe W B JIOTUUeCKOM M0C/Ie[j0BaTeIbHOCTA C Lie/lbl0 JIyulllero ero
ocBoeHus1. Kak mpaBU/io 3TOT NMPUHLIMII TpeZlyCMaTpyUBaeT U3yueHue rpejMeTa OT IPOCTOro
K CJIO)KHOMY, OT UaCTHOTO K 0011[emy.
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- TIpouHOCTH 3aKperuieHusl 3HAHWM, YMeHUM W HaBBbIKOB. KauecTBo 0OyueHuUst 3aBUCHUT OT
TOr0, HACKOJIbKO TPOYHO 3aKPeIVISIOTCS 3HAHWS, YMEHHWS W HaBBIKM YYaIUXCS, TTO3TOMY
3aKpervieHMe  yMEeHWHW U HaBBIKOB  [IO/DKHO  JIOCTHUTAThCsl ~ HEOJHOKDPATHBIM
1[eJIeHarpaB/IeHHBIM TOBTOPEHHEM U TPEHUPOBKOMA.

- WnaauBumyanbHeIM mogxond B obydyenud. B mporjecce oOyueHus: refaror MUCXOJUT U3
WHAVBUya/IbHBIX 0COOeHHOCTel [eTedl ¥ OMUpasCh Ha CHIbHBIE CTOPOHBI Yualllerocs,
ZIOBOJIUT €ro MO/ATOTOB/IEHHOCTh /10 YPOBHS 001X TpeboBaHMIA.

OTtmunTe/ibHbIe 0COO@HHOCTH MPOrPaMMbI

[Tporpamma siBisieTcst 6a30BOM U He TpejroiaraeT Haluuusl y 00yuaroIuxcsi HaBbIKOB B
o6slacTi poOOTOTEXHUKH W MPOrPaMMHUPOBaHUs. YPOBEeHb MOATOTOBKU YUAIl[UXCS MOXKET
ObITH pa3HbIM.

[lpy mnombope MaTepuasioB W IJIAHUPOBAHWM 3aHATHS HEOOXOAMMO MaKCHUMaJIbHO
YUUTBIBaTh OCOOEHHOCTH TPYMITbI, BK/IHOUATh TOMCKOBBbIE U WCC/Ie[0BaTebCKUE METO/bI,
o0si3aTenbHO 00yyUaTh BeCTH AUAJIOT, TUCKYCCHIO.

Pabouast mporpaMma ITOCTpoeH Ha 0a3e oOpa3oBaTebHOM ITPOrpPaMMbI /i TIaT(GOPMEI
LEGO MINDSTORMS EV3. Konctpykrop LEGO MINDSTORMS EV3 mnpegocrasisieT
00yuJarIUMCsT BO3MOKHOCTh IPUOOpeTaTh Ba)kKHbIe 3HAHMSI, YMEHUS U HaBBIKU B MpoLiecce
CO3[jaHUsl, TIPOrPAMMHpPOBaHUsI U  TecTupoBaHuss pobortoB. Konctpykrop LEGO
MINDSTORMS EV3 u nporpamMMHoe obecrieueHHe K HeMY MPeJOCTaB/seT MPeKPacHyIo
BO3MOXXHOCTh YUUThCS pebeHKy Ha coOCTBeHHOM orbiTe. [IporpammHoe obecrieueHue
OT/IMYAeTCs [IPY’KeCTBEHHbIM WHTep(ercoM, TMO3BOSIOLMM CaMOCTOSITETIbHO WU C
TIOMOILIbI0 BCTPOEHHBIX YPOKOB OCBavBaThb MNpPOrpaMMHUpOBaHWe. BakHO, 4TO mpu 3TOM
pebeHOK caM CTPOUT CBOM 3HaHMs, a yuuTe/lb B oOpa3oBareslbHOM IIpoliecce BLICTYIIaeT
THIOTOPOM.

[Tnarpopma EV3 BkmouaeT B cebs Habop HacTpavBaeMbix yueOHbIX 3asiaHuid. OHU
MOCTaBJISIFOTCS B 1[U(POBOM BUJIe U JIeTKO MHCTa/UIMPYIOTCSl B mporpaMMHyto cpeny LEGO
Education MINDSTORMS. Huskuii mopor BxOx[eHusi B mporpammHyto cpeny LEGO
Education MINDSTORMS, mo3BoJisieT MporpaMMHpOBaTh poboTa y>Ke Ha IepBOM 3aHSTUN
Mo pobOTOTeXHUKe, [a)ke CaMOMY HeIlO/Ar0oTOB/IEHHOMY yuallleMyCs, a WHTYUTHUBHO
MOHSTHBIN UHTep(delic obsieruaet 3Ty 3azauy.

Teopernyeckass 4YacTb O0OydeHUs BK/IOuaeT B ce0Osi 3HAKOMCTBO C Ha3HauyeHUeM,
CTPYKTYPOU U YCTPONCTBOM POOOTOB, C TEXHOJIOTMUECKHMMH OCHOBaMU COOPKU M MOHTaXa,
OCHOBaMU BbIUMC/IUTETbHON TeXHUKHU, CPe/ICTBaMU 0TOOpakeHUsI UH(OPMaLUH.

K OCHOBHBIM OT/IMUUTE/ILHBIM 0COO@HHOCTSIM HaCTOsIII[el POrpaMMbl MOYKHO OTHECTH:

- KeHCOBYIO CUCTEMY OOyUeHHS;

- obyueHuve TIPOEKTHOM JeSTe/TbHOCTH;

- HampaB/IeHHOCTb Ha pa3BUTHe SOft-KOMITeTeHI[UH.

Kakapiii Kelic cocTaBisieTCsl B 3aBUCHMOCTA OT TeMbl M KOHKDETHBIX 3afiau, KOTOpPbIe
MpelyCMOTPEeHbI MMPOTPAMMOI, C YyueTOM BO3PAacCTHbIX OCOOEHHOCTeM [JeTeM, UX
WHAWBU/Iya/IbHOM MOATOTOB/IEHHOCTH, M COCTOUT W3 TEOPETUUECKOM M MPaKTUUeCKOU YaCTH.



Cojiep)kaHue MPaKTHUeCKUX paboT M BUABI TIPOEKTOB MOTYT YTOUHSITHCS, B 3aBUCUMOCTH
OT HAKJIOHHOCTeH Y4Yall[uXCs, HaJMUMsl MaTepPHUasioB, CPeACTB U p. Mojenu cobuparoTcs
b0 T0 TeXHOJIOTUYeCKWM KapTaM, aubo B cuiy danTasuu obyuvaromumxcsi. [1o mepe
OCBOEHUsI TIPOEKTOB TMPOBO/IATCSI COPEBHOBAaHUS pOOOTOB, CO3[JaHHBIX WHAWBUYATbHO WU
TpYTITaMHU.



2. YYEBHO-TEMATUUYECKUN TTJIAH

2.1.1. OcHogHoll 610K

KomnuectBo yacos
Ne Pazpnen
Teopus p aaKTHK Bcero
1. | Bemenne B oOpa3oBaTebHYIO 1 1 2
rporpaMmy, TexHuka 6e30macHOCTH
2. | OCHOBBI KOHCTPYMPOBaHMUSI. 4 14 18
3. | OcHosbl nnporpammupoBanusi LEGO 8 22 30
MINDSTORMS Education EV3.
4. | TloarotoBka NMpPOeKTHHIX paboOT 2 18 20
5. | 3amura rpoeKToB 2 2
6. | Pabora B UnTepHeTe. ITounck 1 3 4
rHbopmariuu o Jlero -
COpPEeBHOBaHUSIX, OTIMCAHUM MOJeseu,
dotorpaduii poboTOB.
7. | Pa3paboTka KOHCTpYKI1ii poOOTOB 2 24 26
JI71s1 BBITIO/THEHUST pa3/IMuHbIX 3a/ay.
8. | IloaroroBka K COpeBHOBaHUSIM 2 16 18
9. | ToaroroBKa IMPOEKTHHIX pabOT 2 20 22
10 | 3amuMra mpoeKToB 2 2
Wroro: 22 122 144




3. COOEP>XXAHUE ITPOI'PAMMEI
Pa3zen 1: BegeHue B poOOTOTEXHUKY.
Tema: Tlonssimue o PobomomexHuxke
BBesienure B HayKy 0 poboTtax. OcHOBHbIe BHABI pOOOTOB, UX TpuMeHeHHe. HaripaBieHus
pa3BUTHS poOOTOTeXHUKHU. HoBelillne JOCTIKeHUSI HAYKU U TeEXHUKHU B CMEKHBIX 00J/1acTsIX.
TexHuka 6e30MacHOCTH.

Pa3fien 2: OCHOBBI KOHCTPYUPOBaHMS. XapaKTepPUCTHUKUA PoOoTa.

Tema: Bepcuu komnaekmoe EV3. Kpamkuli 0630p codepicumo2o pobomomexHuueckozo
Komnjekmd.

HNomaiHsisi 1 obpa3oBarenbHasi Bepcusi, CXOACTBAa W pasauuus. O630p CoAep>KUMOro
HabOpOB (JaTUMKH, CEpPBOMOTOpLI, O/IOK, TIPOBOJa, [eTaJyd KOHCTPyKTOopa). Ha3paHus
JleTaneu.

Pa3pen 3: OcHoBbl iporpammupoBanus LEGO MINDSTORMS Education EV3.

Tema: O630p cpefibl IPOTPaMMHUPOBaHUS.

[Manurpa 6s0koB. CripaBouHble Matepuassbl. Camoyuutenb. [IpoekT. HoBasi mporpamma.
CoxpaHeHUe MPOeKTa, MporpamMmbl. OCHOBaTeIbHBINA pa30op ManuTpel 6/10K0B. CoeirHEeHNs
6s0koB. [lapasnnenbHble MporpaMMbl. [logkmoueHre poboTa K KOMITBIOTEDPY M 3arpy3Ka
nporpamMmbl. USB-coenvnenue. Bluetooth-coemuHenve. OObluHasi 3arpy3ka. 3arpyska C
3anmyckoM. 3amycK ¢parmMeHTa mnporpamMmbl. HabmrozeHue 3a COCTOSSHMEM TIOPTOB.
O06o3peBaTesib NaMsATH. Bu3yanu3aiyst BBITIO/THSEMOM B JaHHBIA MOMEHT YaCTH ITPOTPaMMBbI.

Tema: Motopsl. [IporpammupoBaHue ABUKEHUM M0 Pa3/IMUHBIM TPAaeKTOPHSIM.

KoHcTtpyupoBanue 3kcripecc-6ota. IloHsTHe cepBOMOTOpP. YCTPONCTBO CEpBOMOTODA.
[TopTbl [T TIOAKIIOUEHHWSI CEpBOMOTOPOB. 3efeHas TmaauTpa 0iokoB  ([eticTBus).
[TonoxuTesnbHOE ¥ OTpULIATeIbHOe [BWKeHue Motopa. OripefesieHUe Harpas/ieHUs
IBIDKeHUsT MOTOPOB. biioku «Bosibitioit MoTop» 1 «Cpeguuii MoTop». Beibop mopra, BeIOOD
pe>krMa paboThl (BBIK/TFOUMTD, BK/IFOUNTh, BKIFOUNWTh Ha KOJUYECTBO CEKYH/], BK/TFOUUTh Ha
KOJTMUeCTBO TPaZlyCOB, BK/IIOUMTh Ha KOJTMUECTBO 000POTOB), MOIIHOCTh ABUraTess. Boibop
peKrima OCTaHOBKU MOTODa.

bnok «He3aBucrmoe yripasjieHre MmoTopaMu». biiok «PyneBoe ynpasieHuve

Ynpaxuerue 1. OTpaboTKa OCHOBHBIX ABW)KEHUIA MOTODOB.

YnpaxxHenue 2. PacueT ABrkeHHs1 poO0OTa Ha 3a/laHHOe pacCTOsTHUE.

YnpaxuHenue 3. PacueT JBU>KeHUM 110 JIOMaHOW JIMHUU.

3a/laHus J71s1 CaMOCTOSITeTbHOW paboThl.

Tema: PaboTa c 1ocBeTKOM, 5KPAHOM U 3BYKOM.

Pabora c skpaHoM. BeiBoz dhuryp Ha skpaH Aucruies. Pexxum oTobpakeHus: puryp. BeiBos
3/ieMeHTapHbIX (PUTYp Ha 3KpaH. BeIBoA prcyHKa Ha 3KpaH. ['paduueckuii pefaktop. BeiBoj
PUCYHKa Ha 3KpaH.

3agaHus 7151 CAMOCTOSATeTbHOM PaboThI.

Pabora c moacBeTkoM KHOMOK Ha Osoke EV3. BnokK uMHAWKAaTOpa COCTOSIHUS MOJYJISL.
Bribop pekuma. YmpakHeHHe. JleMOHCTpaiysi pabOThI TIOJCBETKA KHOMOK. Pabora co
3BYKOM. bB/IOK BOCTHpou3BefieHUs 3BYKOB. Pe)XUM TNpourpbiBaHMs 3BYKOBOTO (paiina.
Bocnpou3BeeHure 3arMcaHHOrO 3BYKOBOTO (paitia. PexxuM BOCIpoM3Be/ieHHsI TOHOB U HOT.

3ajaHus 17151 CAMOCTOSTeTbHOM PaboTHI.

Tema: [uxky. IIpepsiBanue nukia. Liuka ¢ mocryciosrem.
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OpanxkeBasi TporpaMMmHasi manuTpa (YmpaBieHue onepatopaMu). CueTuuK HWTepalyi.
Homep mmkna. YcioBue 3aBepiieHuss paboTehl 1MKa. [IpepwiBaHue I[MK/Ia. BapuaHTbI
BbIXO/la U3 LjKK/a. [IpepriBaHMe BBIMO/HEHUS LIMKIIAa U3 Tlapasule/IbHOW BETKU MPOrPaMMBl.

3agaHus 7151 CAMOCTOSATeTbHON PaboThI.

Tema: Ctpykrypa “Ilepekntouaresns”.

Ecmu — T1o. Bnok “Ilepekntouartens”. [lepekntouaTenb Ha BUJ, BKMaAoK (TosHas dhopMa,
KpaTka (opma). [lomo/iHUTeTbHOE YCI0BUe B CTPYKTYpe [lepekitoyarerib.

3afaHus 17151 CAMOCTOSTeTbHOM PaboThI.

Tema: PaboTa c gaTurKamu.

JaTuuK KacaHus.

Bremnuii Buz. Pe>xxum nsMepenus. Pexxum cpaBHeHUsl. Pexxum oxkuzaHusi. VIsMeHeHUe B
6s10ke oxkuzanus. Pabora 6/10ka repeKkroUYeHust C TIPOBEPKOM COCTOSIHMS JaTurKa KacaHusl.

YnpaxkHeHus.

3afaHus 7151 CAaMOCTOSTeTbHON PaboTHhI.

HaTtuuk 1BeTa.

JlaTuuK 11BeTa W MporpamMMHBIA 070K AaTturka. O6/lacT KOPPeKTHOM paboThl AaTuuKa.
Bribop pexuma paboThl JaTuvka. PexkuM oripefieieHUs] ¥ CpPaBHEHMs I[BeTa. PexxuM
Vi3MepeHUs] WHTEeHCUBHOCTU OTPaKEeHHOro cBeTa. PeXuM wu3MepeHHs WHTEeHCHMBHOCTU
BHEIITHEr0 OCBellleHHs. Pe)kuM Ka/MOpOBKM [JlaTuvKa. [IpyuMep BBITIOIHEHUSI PeXKUMa
KaMOpPOBKU. PeXkuM 0>KUJaHUS IaTUMKa I[BeTa.

YnpaxHeHus.

3aj/laHus J71s1 CaMOCTOSITeTbHOU paboThl.

JlaTUMK rUpOCKONAYECKUM.

TaTuvK TUPOCKOI ¥ TIpOrpaMMHBIM O/I0K JaTuvka. HaripaBneHue BpairieHUsl. PeXXUMBI
pabOoThI JaTUMKA TUPOCKOII.

YnpaxHeHus.

3afaHus 17151 CAMOCTOSTeTbHON PaboThI.

[laTuuK y1bTpa3ByKOBOM.

IlaTuuK ynbTpa3ByKa ¥ IpOTpaMMHbIN 010K AaTturka. Omipe/iesieHre pa3dpoca Mmycka BOJIH.
CrpykTypa 06/10Ka y/bTpa3ByKa B PeyKUMe U3MePeHUsl.

YnpaxxkHeHus.

3afaHus 17151 CAMOCTOSTeTbHOM PaboThI.

WH(ppakpacHbIM JaTUvK.

WHbpakpacHbIM [1aTUMK, MasyoK W UX TIporpaMMHbIe On0KHW. Pexkum ompezeneHUs
OTHOCUTETbHOTO PacCTOSiHUSI 70 00beKTa. Pexxum ormpejiesieHUs pacCTOSTHUSL U YTJIOBOTO
TOJIOKeHUs1 Masika. MaKcuMasibHble YT/ibl 0OHapykKeHHsT WH(paKpaCHOTO Masika. Pe)KUMbI
nporpaMMHOro 0710ka MH(paKpacHOro AaTurka. PeXXuM JUCTaHLIMOHHOTO yIpaB/ieHusl.

YnpaxHeHus.

3afaHus 7151 CAaMOCTOSTeTbHON PaboTHhI.

Pa3fien 4: IToaroToBKa MPOEKTHBIX padoT.
Obyuaromyecss paboTalOT Haj TPOeKTaMu pPOOOTOB, WHAWBHAya/JbHO WM B COCTaBe

KOMaH/BbI. TEMaTI/IKy BbI6I/IpaI-OT CAMOCTOATE/JIbHO WM/IX C ITOMOIBKO HACTABHHUKA.

Pa3zpgen 5: 3aujyra NpoeKkToB.
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3alqura TPOXOAUT B BHJe T[pe3eHTAlMd TPOEKTOB Ha OTKPBITOM 3aHSTUH,
KOH(epeHLIUH, POAUTETECKOM COOpaHUH U [Ip. MEPOTIPUSITUSIX.

Pa3fen 6: PaboTa B uHTEpHeTe.
ITorck vHbOpMaIK 0 COPEBHOBAHUSX, OMMCAHKS MOZie/iel poOOTOB M MHCTPYKLIMH K
HUM, UJIeH 17151 CO3/laHusI TIPOEKTOB.

Pa3fien 7: Pa3paboTKa KOHCTPYKI[Hi poOOTOB.

Pa3paboTka, cOoOpka, MporpaMMHUpOBaHMe W TeCTUPOBaHHWE POOOTOB [i/isi pellieHust
pa3nuuHbIX 3ajau. Pabora B mporpamme LDD (Lego Digital Designer) — co3maHue
WHCTPYKIMH K POOOTY.

Pasznen 8: IlogroroBka K COpeBHOBaHUSM.
3HAaKOMCTBO C perjlaMeHTOM COPEeBHOBAHUN IO POOOTOTeXHWKe, B UaCTHOCTH C
BHJIJaMM COPeBHOBaHWM. 3HAKOMCTBO C pa3/MUHbIMU TpeOOBaHUSIMU K pa3HbIM BO3paCTHBIM
KareropusiMm. PaccMoTpeHyie c/1abbix ¥ CUTBHBIX CTOPOH KaXK/I0TO BHA COPEBHOBaHUM.

Pa3znen: OcHOBHBIE BU/IbI CODEBHOBAHUS U 3JIEMEHTHI 3a/JaHUU.

Tema: CopeBHoBaHus “Cymo”.

PernameHT coctsi3anuii. CopeBHOBaHUsE pOOOTOB-cymoucToB. Pa3mepsl pob6ora. Bec
poboTa. BapuaHTbI KOHCTPYKLMA. [TpriMephl anropuTMOB.

YnpaxHeHus.

3aj/laHus J71s1 CaMOCTOSITeTbHOU paboThl.

CopeBHOBaHMA.

Tewma: IIporpamMmmupoBaHue JBUKeHUS 110 JIMHUM.

BapuaHThI ciiefioBaHus 110 TMHUU. BapuaHTbl poboTa C 0JHUM U AByMsI JaTUYMKaMU L[BeTa.
KanmubpoBka gatunkoB. OTpa)keHre CBETOBOTO MOTOKA TIPU pa3HOM PacIio/IO’KeHUH AaTurKa
HaZi TIOBEPXHOCTBIO JIMHWW. ANTOPUTM pYy4YHOM KanuOpoBku. OripefesieHHe TeKYIero
COCTOSIHUSI JaTYMKOB. AJITODUTM aBTOMAaTHUeCKOW KamMOpPOBKH. AJITOPUTM [BWKEHUS TIO
JIMHUY “3ur3ar” (JUCKpeTHasi CUCTeMa yripaBjeHus). Anroputm “BosHa”. [Touck v nogcuet
riepekpecTkoB. VIHBepcHas /ivHUsA. [Ipoe3s MHBepPCHOrO yuacTKa C TpeMs JaTuhKaMU LiBeTa.

YnpaxxkHeHus.

3afiaHust AJisi CAaMOCTOSITe/TbHON PabOTHI.

Tema: CopeBHoBaHus “KereybpyHr”.

PeryamenT cocts3anuii. CopeBHoBaHHWe “KerenwpuHr”. Pa3mepnl pobota. Bec po6ora.
BapuaHnTel KOHCTPYK1UH. [IpriMepbl anrOpuTMOB.

YnpaxkHeHus.

3afaHus 7151 CaMOCTOSTeTbHOW PaboTHhI.

CopeBHOBaHMA.

Tema: [IoagroTroBka K perioHaIbHbIM COPeBHOBAHUSIM.

3HAaKOMCTBO C perjiaMeHTOM MeXXAyHapOAHbIX COpeBHOBaHUI 10 poboToTexHuke “WRO”.
3HaKOMCTBO C pa3/MUHBIMM TpeOOBaHUSIMHU K Pa3HBIM BO3DAaCTHBIM  KaTeTOPUSIM.
PaccmoTpenue crabbix M CWIBHBIX CTOPOH Ka)K[Oro BHAa COpeBHOBaHWM. Pa3paboTka
pobora. i>keHepHasi KHMWTa.

TpeHUpOBKa Ha IO/IAX.

Tema: BHyTpeHHMe COpeBHOBaHUS.

ITogroroBka. CopeBHOBaHus. Pe3yibTaThl.
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Pa3zen 9: IToaroToBKa MPOEKTHBLIX padoT.
OOyuaroriecss pabOTarOT Haj MpoeKTaMH pPo0OOTOB, WHAMBHUAYaJbHO WM B COCTaBe
KOMaH/ibl. TeMaTHKy BbIOMPAIOT CaMOCTOSATeTbHO MU C TIOMOIIbIO HACTaBHHUKA.

Pa3zgen 10: 3amura nmpoeKkToB.

3aiura NpoXoJvT B BH/Jle TIpe3eHTal[y ITIPOEKTOB Ha OTKPBITOM 3aHSITHH,
KOH(epeHINH, POAUTEILCKOM COOpaHUH U [Ip. MEPOTIPUSITUSIX.
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4. OBECITEUEHUE ITPOI'PAMMBI
4.1. Metoguueckoe obecrieueHue
[TocTpoeHue 3aHATHS BK/IHOUaeT B cebsi (PpOHTa/bHYIO, UHAWBUYATbHYIO U TPYIIIOBYHO
paboTy, a Takke HEKOTOPbIM COpPeBHOBATe/bHBINA 37eMeHT. [IporpaMmMoil mpeaycMOTpPeHO
npoBeZieHe KOMOWHUDOBAHHBIX 3aHATUNM: 3aHATHS COCTOST U3 TeOpeTUUecKou u
MpaKTUUeCKOW uacTed, TpuUéM Oosblllee KOMWYECTBO BpPEMEHM 3aHWUMaeT WMEeHHO
NpaKTUYecKast 4acThb.

dopMmbl opeaHuzayuu yueOHbIX 3aHAMuLL:

- becepa;

- JIeKIus;

- nabopaTopHO-TIpakTHUeckasi paboTa;
- TeXHHWYeCckKoe COpPeBHOBAaHMUE;

- TBOpYecKasi MacTepCKasi;

- WHAWBH/Yya/IbHas 3all[iTa MPOEKTOB;
- TBOPYECKHUH OTYeT.

Memoobi 0bpa3zoeamebHOU OesimeabHOCMU:

- 00BSICHUTETHLHO-U/UTIOCTPAaTUBHBIN;

- 3BPUCTUYECKUI MEeTO/I;

- MeTOJ, YCTHOTO WU3/I0)KeHUs], TO3BOJIAIOIIMKA B [JOCTYNHOW (opMe [OHECTH [0
00yUaroIUXCsl CJIOXKHBIM MaTepualt;

- MeTO/l TIPOBEPKH, OI[eHKM 3HaHWW M HAaBBIKOB, TTO3BOJISIOIIUNA OIeHUTh Tepe/laHHbIe
neZilaroroM Martepuaabl M, 110 HeoOXOAMMOCTH, BOBpeMs BHeCTHM HeoOXoAuMble
KOPPEKTUPOBKM 10 YCBOEHUIO 3HAHWM Ha MPaKTUUeCKUX 3aHITUSX;

- UCciefioBaTeIbCKU MeTo/ 00yUeHus, Jarol[uii 00yUaroluMcsi BO3MOXXHOCTh TIPOSIBUTD
cebs1, TTOKa3aTh CBOU BO3MOXXHOCTH, JOOWUTHLCS OTpefie/ieHHBIX pe3y/bTaToB.

- mpobsieMHOT0 M37I0KeHWs] MaTepuasa, KOrja Tiepe]; OOyJaroIMMCsI CTaBUTCS HeKast
3ajjaua, TI03BOJISIOLI[Asl PEIINTh OTpe/e/IeHHBbIM 3Tam Tpollecca oOyueHWs W TiepedTd Ha
HOBYIO CTyTIeHb 00yJeHus;

- 3aKpervIeHHsl U CaMOCTOSITe/TbHOM paboThI TI0 YCBOEHUIO 3HaHUI U HAaBBIKOB;

- [IMaJIOTOBbIM U JUCKYCCUOHHBIU.

ITedazozuueckue mexHonozuu

B nporecce obydeHusi Mo TiporpamMme, HCIO/b3YIOTCS pa3HOOOpasHbie Tejaroruyeckyie
TeXHOJIOTUU:

- TeXHOJIOTWW pa3BHBarolllero obyueHus, HaripaB/jeHHbIe Ha 0OOIllee 11eJIOCTHOe pa3BUTHe
JMUYHOCTA, HA OCHOBe aKTUBHO-ZleSTeJbHOrO crocoba o00yuyeHUs, YUMTBHIBAIOIe
3aKOHOMEPHOCTU Pa3BUTHSI U 0COOEHHOCTU WHANBUAYYMa;

- TEeXHOJIOTUW JIMYHOCTHO-OPUEHTHPOBAHHOTO OOyueHMs, HarlpaB/lieHHble Ha pa3BUTHE
WHAVBU/Iya/IbHbIX TI03HaBaTebHBIX CIOCOOHOCTEM KaXXA0ro pebOeHKa, MaKCUMajbHOe
BbISIBJIEHWE, PACKPbITHE U UCTI0/Ib30BaHUE ero OIbITa;

- TexHosioruu quddepeHIIMPOBaHHOTO 00yueHusi, obecrieunBaroIie o0yueHHe Ka)KJoro
00yuaro1ierocsi Ha ypoBHe ero BO3MOXXHOCTel U CII0COOHOCTel;
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- TeXHOJIOTUW COTPYJHUUeCTBa, peasu3yollye AeMOKpaTU3M, paBeHCTBO, NapTHEPCTBO B
OTHOILIEHUSIX Tleflarora U 00yuJaroIlerocsi, COBMeCTHO BbIpa0OaThIBAIOT 1ie/iH, COZeprKaHue,
JAl0T OLIeHKU, HaXOASICh B COCTOSIHUM COTPY/THUUYeCTBa, COTBOPUECTBa.

- TIPOEKTHBIE TEXHOJIOTUU — [JOCTKEHHe 1ie/I Yepe3 AeTaabHYyI pa3paboTKy Mpob/ieMsl,
KOTOpasi [IO/DKHA 3aBepIINTbCS peabHbIM, OCSA3aeMbIM TIPAKTHUUECKUM pe3y/IbTaToM,
o(opm/IeHHBIM T€M WA UHBIM 006pa3om;

- KOMIbIOTEpHbIE TEeXHOJIOTHUH, (opMUpyOIIUe yMeHHe paboTtatb C HWHGOpMaIen,
HCCIIeJoBaTe/TbCKHe YMeHUsI, KOMMYHUKaTHUBHbBIE CTIOCOOHOCTH.

B mpakTHKe BBICTYTIAIOT pa3/iuHble KOMOWHAI[UN 3TUX TEXHOJIOTHH, MX JIEMEHTOB.

OCHOBHbIM MemoOdoM oOpeaHusayuu y4eb6HOU OesimeabHOCMU NO Npo2pamme S8ASemcs
Memoo Kelicos.

Keiic — ormcanve npo0/ieMHOM CUTYyal[uM TOHATHOW U OMIM3KOM 00yJaroIuMcs, pelieHye
KOTOpOi TpeOyeT BCECTOPOHHEro W3yueHHs, TOWCKa JOTOJHUATebHONW WHGpOpMalUu U
MO/IeTMPOBaHUs CUTYal[uu WK 00beKTa, C BLIbopoM Harbosiee MOAXO/SIIIero.

IMpeumywiecmea memoda Keticos:

- TlpakTuueckasi HarpaB/IeHHOCTh. Kelic-MeTo/] T103BO/IsIeT TIPUMEHUTh TeopeTUUeCKre 3HaHUS
K pelLlIeHHI0 TIPAaKTUYeCKUX 3a/iad.

- UWnurepaktvBHBI Qopmar. Ketic-meton obecrieuriBaer 0Oomee 3ddeKTHBHOE YCBOEHHe
MarepHasa 3a CueT BbICOKOW SMOLMOHA/IbHON BOB/IEUeHHOCTH 1 aKTHBHOTO yUacTHsl 00yJaeMbIX.
YUaCTHUKM TIOTPY’KalOTCSI B CUTYalMIO C TOJIOBOM: y Kelica eCTh TJIaBHBIM Tepoi, Ha MeCTO
KOTOPOTO CTaBUT cebsi KOMaHJa U pelllaeT IMpodsieMy OT ero Jjmia. AKUEeHT Tpu oOydyeHUH
ZleflaeTcs He Ha OBJIa/IeHHe FOTOBBIM 3HAHHEM, a Ha €r0 BLIPAOOTKY.

- KoHKpeTHble HaBbIKU. Kelc-MeTo[| 103B0/IsIeT COBEPILEHCTBOBATh YHUBEPCAIbHBIE HABLIKU
(soft-komrieTeHIMM), KOTOpble OKa3bIBAIOTCS KpaliHe HeoOXOAWMBI B peabHOM pabouem
Tpoijecce.

Y C/IOBHO MOKHO BBIJIE/TUTH CJIeYIOLIIYe BU/IbI KEHCOB:

1. ilykeHepHO-NPaKTUYEeCKUH

2. IkeHepHO-COLIMATbHbIN

3. NHKeHepHO-TeXHUYECKUI

4. UccnenoBatenbCKyl (MPaKTUUECKUM WA TEOPETUUYECKUI)
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B xope paboTb! Haf, KekicoM Liesiecoo0pa3HO MCIOb30BaTh CIeAYIOLLe MeTO/Ibl, TIPHUEMBI,
cpefcTBa ¥ hOpMbl OpraHU3aliK, BHeCeHHbIe B Tab/ULLY:

HCCJieIoBaTe/IbCKU
1 MeTo[

BUJIE0, OTTMUCaHUe
X0/la UCC/Ie/IOBaHUS
U T.[.

Ne dopmbl Metoabl U Bo3MOXHBIN ®OopMbI KOHTPOJIA
opraHu3saluu TIPUEMBI MUAKTAYeCKAN
Marepual
1 OBpHUCTHYECKasl | - SBPUCTUUECKUI Tipe3eHTal[us, (dbpoHTa/bHBIN U
becena unu MeTOJ; T71aKaT, KapTOUKW, | UHIUBU/IyaTbHbBIN
NeKLust - MeTO/] yCTHOTO BU/IE0 YCTHBII OTpOC
U3/I0)KeHUs,
TO3BOJISIFOIMH B
JIOCTYTHOM hopme
JIOHEeCTH 10
obOyyJarormxcs
CJI0’KHBIN
Marepuari;
2 Urpa - IPaKTUYeCKUU TpaBUJIa Urpkl, pedeKCUBHBIN
MeTO[; KapTOYKH C caMOaHaJIu3,
- UTPOBbIE OTMCaHueM posield | KOHTPOJIb U
MeTO/Ibl; WY 3a[JaHUM, CaMOOLIeHKa
aTpulyTHKa Urpbl | 00YYarOIIMXCS
3 JlabopaTopHo- -penpoAyKTHUBHBIM | BHU/IEO, B3aMMOOLIeHKa
TipakTAYecKas -4aCTUYHO- Tipe3eHTaLus, 00yUaroLuMHUCs
pabota TTOMCKOBBIM T7IaKaThl, KAPTOUKW | paboT ApyT Apyra
C OTMCaHUeM X0Ja
pabOoThI, CXEMBI
COOPKH U T.JI.
4 [IpoekT - Tpe3eHTaLus, 3all{UTa [POeKTa,
VICCTIe/IOBaTe/IbCKA | BU/I€0, MaMsITKa ydacTve B HayYHOMU
i MmeTO[, paboThI Haf BBICTaBKe
-4aCTUYHO- TIPOEKTOM
TIOMCKOBBIN (B
3aBUCUMOCTHU OT
YPOBHS MOATOTOBKU
JleTen)
5 WccnenoBanue - Tpe3eHTaLus, KOH(epeHLIs

YuebHo-MeTo[uUecKre cpeicTBa 00yUeHuUs:
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crieLiManyM3upoBaHHas iuTepaTypa Mo poboToTexXHUKe, oJ00pKa »KypHaJIOB;
HabOpbI TEXHUYECKOW JOKYMEeHTal[uu K prMeHsieMoMYy 000pyI0BaHHIO;
o0pasiibl Mo/ie/siell ¥ CUCTeM, BbITIOJIHeHHbIe 00yUarol[MUCS U T1e/jar0roM;
T/1aKaThl, POTO U BUAEOMaTepHUasbl;




- yueOHO-MeTOAWUECKWe T[0COOMs /it Tiefjarora W OOydYaromUXCs, BK/IHOYAOIIHe
AUAAKTUYECKUWA, UH(POPMAaLMOHHBIM, CIOPABOYHBIM MaTepuajbl Ha pa3/IMYHbIX HOCUTESX,
KOMIIbIOTEPHOE U BUJie0 000py/j0BaHKe.

[IpuMeHsieMoe Ha 3aHATUSX [UAAKTUUYECKOoe U yueOHO-MeToJuueckoe obecrieueHue
BK/IOYaeT B cebs 97eKTPOHHble YueOHUKM, CIIpaBOYHble Marepuarabl U CUCTEMbI
MCII0/b3yeMbIX Mporpamm, MHTepHeT, paboune TeTpau 00yJaroiuxcsl.
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4.2. MaTepuaibHO-TeXHUUeCKoe obecrieueHre

KabuHeT, ocHallleHHbIH KOMITbIOTEpHOM TeXHUKOM, He MeHee 1 TTK Ha 2 yueHMKa.

Konctpykropet LEGO MINDSTORMS EV3, TT1O: RobotC

PekomeHzyemMoe yueOHOe 060pyZi0BaHMe, pacCUMTaHHOe Ha rpynmy 13 10 yuanmxcs:

JIuaust 1 «OcHOBBI pOOOTOTEXHUKI» Kon-Bo | Ep. usm
ba3oBbiit HAbOp /11 M3ydyeHUst pOOOTOTEXHUKH 5 IIT.
PecypcHbIii HabOP /17151 U3yueHUs] pPOOOTOTeXHUKHU 5 IIT.
HonomauTenbHbi HA00p LEGO — 9641 (miHeBMaTHKa). 4 LLT.
[laTuuk TemriepaTypsbl 5 IIT.
WNudpaxkpacHbiii faTunk +MK masik 5 IIT.
JaTyuK 1iBeta 5 LIT.
3apsiiHOe YCTPOMCTBO MOCTOSTHHOTO ToKa 10B 5 IIT.
Becsl 1 LIT.
CexkyHaomep 1 LLT.
N3meputenibHas pyieTka 1 IIT.
IIsernsle ky6uku 5ev*S5cevidl Il W [0 ) 4 IIT.
Pamku 1 KyObl fijist 3aMepa pob60oToB IIT.
MebesibHBIE TIUTHI /17151 COOPKY JIaOMpHHTA IIT.
LIBeTHast n3osieHTa (4epH., KPAacH., 3eJl., CUH., XKeJT., ber.). 6 LUIT.
["oToBBI€ TIO/1S1 /11 3a[]JaHU U COPeBHOBAHUM. LLT.
Cron st 3arycka po60ToB IIIT.
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5. MOHUTOPUHI" OBPA3OBATEJIBHBIX PE3YJIBTATOB

CucTema OTC/Ie)KUBaHMUsA, KOHTPOJIS M OLIEHKH pe3y/IbTaToB IIpoljecca o0yueHust 1o JaHHOM
IIporpaMMe UMeeT TPU OCHOBHBIX 3/IeMeHTa:

- OnpesiesieHre HaYa/IbHOT'O YPOBHS 3HAHWM, YMEHHM U HaBBIKOB 00YUarOIIMXCS.

- TexyI1Mii KOHTPOJIb B Te€UeHHe yueOHOro roja.

- AToroBbIli KOHTPO/Ib.

BX0/IHOW KOHTpPO/Ib OCYIIIECTB/ISIETCS B Hauasie 0OydeHUs, UMEeT CBOEH 11e/Tbi0 BBISIBUTh
HCXOZHBIN YPOBEHb IMOATOTOBKU 00YUarOIIUXCS.

BX0/ITHOW KOHTPO/Ib OCYIIIECTBJISIETCSI B XO/le TIEPBBIX 3aHATUN C TTOMOIILI0 HaOJTIO/IeHUS
nezarora 3a paboToit 00yuaroIXcs.

Texyiuii KOHTPO/Ib TTPOBOANTCSA B TeueHHe ydyeOHoro roza. Ilesb TeKyIiiero KOHTPOJIS —
OTIpe/ie/IUTh CTeleHb W CKOPOCTb YCBOEHMsS KaKIbIM peOeHKOM MaTepuana U
CKOPPEKTHPOBaTh MpOrpamMMmy oOyueHHusi, ecad 3To TpeOyetrcsi. Kpurepuii Tekyiiero
KOHTPOJII — CTeleHb YCBOEHHsI OOyuarolUMHCS COJEep>KaHWs KOHKPETHOro 3aHsTus. Ha
Ka)KZIOM 3aHSTHU TIperojiaBaTe/ib Hab/roiaeT U GUKCUPYeT:

- JIeTeH, JIeTKO CIPABUBIIMXCS C COIep>KaHUeM 3aHSITHSI;

- JIeTeH, OTCTAIOIMX B TeMITe /I BBIMOJHAIOIINX 3aJaHUs C OIIMOKaMHU, HeloueTaMu;

- IeTe, COBCeM He CITPABUBIIMXCS C COZiepyKaHUeM 3aHSTHS.

MToroBbiii KOHTPO/Ib TIPOBOIUTCS B KOHIle yueOHOro rojga. Bo BpeMst UTOTOBOTO KOHTPOJIS
orpeziesisieTcsi (aKTUUECKOe COCTOSIHWE YDPOBHs 3HAHWM, YMEHHWM, HaBBIKOB pebeHKa,
CTelleHb OCBOEHHsI MaTepuana I0 KaKAOMY H3yUeHHOMY pa3sZiely W BCell TIporpamme
00beIMHEHUS.

dopMEbI TIO[BEIEHHS] UTOTOB 00yUeHUsI:

- WHAWBHYya/IbHasl yCTHas/TIMCbMEHHas TTPOBEPKa;

- (poHTaNBHBIN OMpOC, Oecea;

- KOHTPOJIbHBIE YIIPA’KHEHHUS U TECTOBBIE 3a/|aHUS;

- 3alUTa UHAUBUAYAIbHOTO UM IPYIIIIOBOTO ITPOEKTa;

- BbICTaBKa paboT;

- MEXrpPYIIIOBbIe COPEBHOBAHMUS;

- B3aWMOOIIeHKa 00yJaroMMucs paboT Apyr Apyra.

OpHa 13 hopM TeKyIIero U UTOroBoro KOHTPOJISI - COPEBHOBAHMS.

OrieHKa pe3y/bTaToB.

[To wTtoram cocrtaB/sieTcsi TabnWila OTCIEKWBaHHS 00pa30BaTeNbHBIX pPe3y/bTaTOB, B
KOTOpOU 00yyaroIyecs 1o KaykJol TeMe BBIXO/SAT Ha CJIeIyIOI[He YPOBHU IITKa/bl OLIEHKH:

1.  BbICOKUI pe3yabTaT — MOJTHOE OCBOEHHUE COZIepIKaHMS;

2. CpepHuii — 6a30BbIi yPOBEHB;

3. Huskwii — ocBOeHHe MaTepHaa Ha MUHAMA/bHO ZI0MyCTUMOM YPOBHE.

Tabsuiia MOHUTOPHHTA 0O6pa30oBaTe/IbHBIX Pe3y/IbTaTOB:

No (ONB YpoBeHb pa3BUTHsI YMEHUM U HABBIKOB
O6yuatoriiero YposeHb YpoBeHb YpoBeHb
cA BJIa/IeHus HaBBIKOB COOPKM | HAaBBIKOB CO3/IaHUsI
TePMUHOJIOTUEN U poborta 1o TIPOCTEUILINX
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TeopeTHu4YeCKUMHU

3HAHUSIMU T10 TporpaMm
VHCTPYKILIUH.
paszenam (anropuTmOB).
TIporpaMMbl
Cen| He | Ma| Cen| He | Ma | Cen| [He | Ma
T. K. U. T. K. U T. K. u
1
2

®opMBI OTC/IE)XKMBAHUS Y KOHTPOJISI Pa3BUBAOILIMX U BOCITUTATE/IbHBIX Pe3y/IbTaToB:

- OL|eHKa YCTOWYMBOCTU MHTepeca 00yJaroLuXcs K 3aHATHSIM C TTOMOILIbI0 Hab/Tro/ieHust
rejilarora ¥ CaMoOLIeHKH 00yYaroLuXcs;

- OLeHKa YCTOMUMBOCTM HHTepeca OOyuaromMXCcsi K YuyaCTUIO B MEPOIPUSATHSIX,
HarpaB/IeHHBIX Ha (hOpMUPOBaHUe U Pa3BUTHE OOIIEKYIbTYPHBIX KOMITeTEHLIUM C TTOMOILIbIO
HabJTro/IeHus Tiefjarora ¥ CaMOOL[eHKH 00yJaroluxcs;

- CTaTUCTUYeCKUN yueT COXPAaHHOCTU KOHTUHTeHTa 00yJaroluXCs;

- CpaBHUTE/bHBIN aHa/M3 YCIEIIHOCTHA BBITIOJHEHUsI 3a/laHuil 00yuarolMMucs Ha
HavabHOM U TIOC/IeAYIOLIMX TarlaX 0CBOEHUs TTPOrpaMMBbl;

- aHa/IM3 TBOPUECKUX U MPOEKTHBIX paboT 00yUarouxcs;

- co3jaHue 6aHKa MHAWBUYaIbHBIX JOCTU)KEHUM BOCIIUTaHHUKOB;

- OLeHKa CTelleHd yyacTHsi M aKTHBHOCTM O0y4Yarollerocsi B KOMaH/[HBIX IpOeKTaX,
COpeBHOBaTe/IbHOU M KOHKYPCHOU [J1eSITeTbHOCTY;

- OLeHKa /[WHaAMMKM TIOKa3aTeseld pa3BUTHUs T[I03HaBaTeIbHBIX  CIIOCOOHOCTeM

oOyuaroruxcs  (BHMUMaHWsl,  IAMsATH,  KW300peTaTesbHOCTH,  JIOTUUECKOro |
MPOCTPAHCTBEHHOT'O MBIIIUIEHUS U T.J.) C TIOMOIIbIO HAO/IFOIeHHsT Tiejlarora U CaMOOLIeHKH
00yuaroIuXcs;

- HEI6J'[I-O,[[€HI/IE n CbI/IKCI/IPOBaHI/Ie W3MeHeHUH B TMUHOCTU U ImoBeJeHrnn o6yqa}om1/1xc;1 C
MOMEHTA ITOCTYIVIEHUA B 06'B€,£[HH€HI/IE M TI0 Mepe UX y4dCTHUA B AeATE/IbHOCTH;
- NMHAWBHUYdJ/IbHBIE U KOJIVIEKTHBHbIE 6@C€,Z[bl C O6yqa}0U_[I/IMI/ICH.
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6. CIIMCOK MTH®OPMAILIMOHHBIX NCTOYHUKOB

6.1. HopMaTHBHO-TIpaBOBbIe JOKYMEHThI

1. ®epepanbHbiii 3aKoH «O6 obpa3zoBannm B Poccuiickoit ®@egepammm» Ne 273-D3 ot
29.12.12 ropma. — [DneKTpoHHBIM pecypc]. — Pexxum pocrtyna: base.garant.ru/70291362/
(uH(pOpMalMOHHO-TTPaBOBOY TIopTas «['apaHT»).

2. Tlpuka3 MuHucTepcTBa 0Opa3oBaHus U Hayku Poccutickoit ®epepariiu ot 09 HosOps
2018 1. Ne 196 «O6 yTBepKAeHUU TIOpsIKA OpraHW3alldd W OCYII[eCTB/IEHUS
oOpa3oBaTe/NbHOM  [IeTEJILHOCTH IO  JOTIOJIHUTEBHBIM  00Ijeo0pa3oBaTe/TbHbIM
rporpaMmmMam» [D/1eKTpPOHHBIN pecypc]. - Pexxum JocTyna:
https://www.garant.ru/products/ipo/prime/doc/72016730/ (uHbOpMalMOHHO-TIPaBOBOM
rioptasn «I'apaHT»).

3.  KoHuerniusi pa3BuUTUs [JOMOTHUTETLHOTO 00pa30oBaHusl fieTel, YTB. PaCIOpsKeHHUEM
[TpaButensctBa P® ot 4.09.2014 roma Ne 1726-p. [DOnekTpoHHbIli pecypc] — Pexum
AoCTymna: http://MmruHOOpHayKu.p/mOKyMeHTbI/ajax/4429 (ourianbHbIN caliT
MuHMCcTepcTBa 00pa3oBaHUs U HayKu PD).

4. CanlluH 2.4.4.3172-14  "CaHWUTapHO-3MHUAEMUOIOTUUECKHE  TpeboBaHUS K
YCTPOMCTBY, CO/IepyKaHUI0 U OpraHu3aluy pe>kiMa paboThl 0Opa3oBaTeTbHbIX OpraHU3aLuii
JOTIOJTHUTENbHOTO 00Opa3oBaHusi Aeteid”, yTB. ['JIaBHBIM TOCYZApCTBEHHBIM CAHWTapHBIM
Bpauom P® ot 04.07.2014 N 41. — [DnekTpoHHbIM pecypc]. — Pexum pgocrymna:
https://www.consultant.ru/document/cons_doc_LAW_168723/ (ouranbHbIN cauT
CIpaBOYHOM NMpaBoBOM cucTeMbl «KoHCymbTaHTIImr0C»).

5. TocymapctBeHHass mporpamMa P® «Pa3putue obpasoBanus Ha 2013-2020 rofwl,
yTBep)KJeHHOM mnocTtaHoBineHveM [IpaButensctBa P® Ne 295 or 15.04.2014 r. —
[DnekTpoHHBIM pecypc]. — Pexum pgoctyma: https://base.garant.ru/70643472/#friends
(uHbOpMaLMOHHO-TIPaBOBOI 1TopTan «['apaHT»).

6. Crparerusi ”HHOBALIMOHHOTO pa3BuTvs Poccuiickont ®egepanuu Ha nepuog Ao 2020
rofia, yrBep>keHHbIM pacriopsbkeHveM IIpasurensctBa PD Ne 2227-p ot 08.12.2011 roga. —
[ D/1eKTpPOHHBIN pecypc]. - Pexxum AoCTymna:
https://www.garant.ru/products/ipo/prime/doc/70006124/ (uHbOpMalOHHO-TIPaBOBOM
noptan «['apaHT»).

7. ®epepanbHasi liesieBas ITporpaMma pa3BUTHS oOpa3oBaHusi Ha 2016-2020 rofwl,
yTBepxkaeHHoM [locranoBnenvem IlpaButensctBa P® Ne 497 ot 23.05.2015 roma. —
[DnekTpoHHbIM  pecypc]. —  Pexxum  goctyma:  https://base.garant.ru/71044750/
(uH(pOpMaLIMOHHO-TIPaBOBO TIOpTas «['apaHT»).

6.2. THopMaliMoHHbIe UCTOUHUKY J/1s1 TIe[larOroB

1.  Asroputmusanus v niporpammupoBanue [Tekct] / U.H. ®@amuna, U.C. I'yuun, T.C.
boromonosa u gp. — M.: Kyaui-Ilpecc, 2007. — 276 c.

2. Bemorckas, JI.I'. Wcrnonb3oBanne LEGO-po060TOB B WH)KEHEPHBIX ITPOEKTaX
mKoabHUKOB. OTpacieBout nogxos [Tekcr] / JI. T'. BenuoBckasi, H.A. bennoBckuii. — M.:
OMK TIlpecc, 2016.
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3. bBemmoBckas, JI.I. PobGotusupoBaHHble JlabopaTopHble paboTel 1O  (U3MKe.
[TponeneBTueckuii Kypc ¢usuku (+ DVD-ROM) [Tekcr] / JI. T'. benuoBckas, H.A.
bemmosckui. — M.: IMK Tlpecc, 2016.

4. beikoB, B.I'' BBemeHune B KOMIIBIOTEDHOE MOJe/JUPOBaHUe  YIIPaB/ISIeMbIX
MexXaHn4ueckux cucreM. OT MastHUKA K poboty [Tekcr] / B.I'. BeikoB. — CI16: Hayka, 2011.
-85c.

5. BmacoBa, O.C. OOpa3oBarenbHass poOOTOTeXHWKA B y4eOHOW [1esTeTbHOCTH
yuarmxcsi HadaabHo 11kostsl [Tekcer] / O.C. BiacoBa. — Yensounck, 2014.

6. Jlyuun, P.M. [IporpamMmMupoBaHuie BCTpOeHHbIX cricteM. OT Mofend K poboTy [Tekcr]
/ P.M. Jlyuun. — CI16: Hayka, 2011. — 183 c.

7.  Metoguueckoe pyKoBoAcTBO «PoboToTexHrka Ha ocHoBe TETRIX».

8. MupommHa, T. @. O6pa3oBarenbHasi poOOTOTEXHHMKA Ha YpoKaxX WH(POPMaTUKU U
bu3MKe B cpefHel 1IKoje: yueOHO-MeToauueckoe mocobue [Tekct] / — T.®. MuporiiiHa. —
Yensabunck: Barmsam, 2011.

9. HukymuH, C.K. CozeprkaHre Hay4yHO-TeXHUYeCKOro TBOPYeCTBa y4alljuxcs U MeTO/bl
obyuenus [Tekct] / C.K. Hukynun, I'.A. TTonTaser, T.I'. TloaTaser. — M.: MAU, 2004.

10. TlepdunveBa, JI. I1. Obpa3oBaTesnbHasi POOOTOTEXHWKA BO BHEYPOUHOM yueOHOM
nesaTe/lbHOCTU: yueOHO-MeTogudeckoe mocobue [Tekcr] / — JI. II. TlepdunbeBa. —
Yenabuuck: B3rnsaz, 2011.

11. Tletwn, B. IlpoekTsl ¢ ucronb3oBaHueM KoHTposiepa Arduino [Tekcr] / — CII6:
BXB-Iletepbypr, 2015.

12. Tlonrasen, I'.A. CucTeMHBbIM NOAXOM K HAYYHO-TEXHUYECKOMY TBOPYECTBY yUall[UXCsl
(mpobnembl opranu3aiuu U yrnpasneHus) [Tekct] / I'.A. IMontasey, C.K. Hukynun, I'.W.
Jloeuikui, T.I'. [TonTaBer;. —M.: U3gaTensctBo MAU. 2003.

13. Commep, Y. IlporpamMmupoBaHre MUKPOKOHTpoJiiepHbIX I1aT Arduino/Freeduino
[Tekct] / Y. Commep. — CII6: BXB-ITetepOypr, 2012.

14. ®wmunmos, C. Ypoku pobotoTexHuku. KoHCTpykuus. [IBwkeHue. YTipaBjieHUe
[Tekct] / C. ®unurrion. — M.: Jlabopatopust 3HaHMM, 2017.

6.3. IHbopMaloHHbBIe UCTOUYHUKH [I71s1 00yUaroImuxcs

1. Beiikran, k. Konctpyupyem po6orom Ha Arduino. Ilepsbie miaru [Tekct] / k.
bekran. — M: JIaboparopus 3Hanuii, 2016.

2. benuosckas, JI. I'. Y3HaliTe, Kak nporpammupoBath Ha LabVIEW[Tekct] / JI. T.
bemmosckas — M.: JIMK Ilpecc, 2014.

3.  baym, [I. N3yuaem Arduino. MHCTpyMeHTHI W MeTO[, TeXHMUECKOTO BOJIeOCTBa
[Tekct] / O. Biym. — CI16: BXB-ITetepbypr, 2016.

4. Mouk, C. Ilporpammupyem Arduino. OcHoBbl pabotel co cketuamu [Tekcr] / C.
Mouk. — CII6: TTurep, 2016.

5. IIpexako, M. 123 BOkcrnepumMeHTa 110 poboroTexHuke [Tekct] / M. Ilpeako. — M.: HT
I[Ipecc, 2007.
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6. @wmrmos, C. Ypoku pobotoTexHUKU. KoOHCTpyKIus. [IBWKeHHe. YTpaBiieHUe
[Tekcr] / C. ®unumnmos. — M.: JTabopatopus 3HaHui, 2017.

7.  ®wumunmos, C.A. PoboTorexuuka s gereii u poautesneii [Tekcr] / C. ®umunmos. —
CII6.: Hayka, 2013. — 319 c.
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