


IHosicHuTe IbHAA 3aIIUCKA

[Tporpamma pazpabotana ¢ y4ETOM CIEIYIOIINX HOPMATHBHBIX TOKYMEHTOB:

1.®enepanpblii 3ak0H oT 29.12.2012 Ne 273-@3 «0O6 ob6pa3oBanuu B Poccuiickoit
Oenepauun» (nanee — D3).

2.@enepanbubiil 3akoH Poccuiickoit @enepanun ot 14.07.2022 Ne 295-03 «O BHeceHUU
n3MeHeHuii B @enepanbuslii 3akoH «O06 oOpazoBanun B Poccuiickoit @enepanum».

3.®enepanbubiii 3ak0H Poccutickort @eneparuu ot 24.07.1998 Ne 124-D3 «O06 0CHOBHBIX
rapaHTusx mnpas pedenka B Poccuiickoit @enepanun» (B pegaxmuu 2013 r.).

4 KoHnenmuss pa3BUTHS  JOMOJHUTENBHOTO oOpa3oBanus jgered g0 2030 rona,
yTBepKAeHHas pacnopsbkenueM llpaBurenscrBa Poccuiickoit @enepanuu ot 31 mapra 2022 r.
No 678-p.

5.Vka3 Ilpesunentra Poccuiickoit ®enepauuu ot 21.07.2020 No 474 «O HauuoHaIbHBIX
uenax paszButus Poccuiickoit deneparuu Ha niepuon Ao 2030 rogay.

6.Yxa3 Ilpesunenta Poccuiickoit @enepanmu ot 09.11.2022 Ne 809 «O06 yTBepxaeHUH
OCHOB TOCYJapCTBEHHOW MOJUTUKM IO COXPAaHEHHI0 M YKPEIUICHWIO TPaJUIMOHHBIX
POCCHUICKHX JyXOBHO-HPABCTBEHHBIX LIEHHOCTEW).

7.IloctanoBnenue ['MaBHOTO TOCYJapCTBEHHOTO CaHUTApHOTO Bpada PD ot 28 ceHTs0Ops
2020 1. Ne 28 «OO0 yrBepxknenun canutapubix mnpasun CII 2.4.3648-20 «CanuTtapHo-
SNUAEMUOJIOTHYECKHE TpeOOBaHUS K OpraHu3alMsIM BOCIHUTAaHUS U OOYy4YEeHMs, OTAbIXAa U
0370pOoBJIeHUs AeTeil u mononenuy (nanee — CaunlluH).

8.IloctanoBienue ['1aBHOTO rOCYJapCTBEHHOTO caHUTapHOro Bpaya PD ot 28 suBaps 2021
r. Ne 2 «O0 yTBep)KIeHUN CAaHUTAPHBIX MPABHII U HOPMY.

9.IlocranoBnenue IlpaButensctBa Poccuiickont @enepammu ot 11.10.2023 Ne 1678 «O06
yTBepKAeHUH [IpaBUn TMpUMEHEHHWs OpraHU3alUsSMH, OCYIIECTBISIONMMU 00pa3oBaTEIbHYIO
NeSITeNIbHOCTD, AJIEKTPOHHOTO OOyYeHHs, AMCTAHIHUOHHBIX 0OpA30BaTENbHBIX TEXHOJOTHH MpHU
peanm3anuu 00pa30BaTEIBHBIX TPOTPAMMY.

10.Ilpukaz MunHHCTEpCTBa Tpyla M coluaibHOW 3amuThl Poccuiickoit depepanuu oOT
05.05.2018 Ne 298 «OO6 yrtBepkaeHuu mnpodeccuoHanbHoro cranpapra «llemaror
JIOTIOJTHUTEIBHOTO 00pa30BaHus IeTel U B3POCIBIX).

11.ITpukaz MunucrtepctBa npocsemenus Poccuiickoit ®enepaunu ot 27 urons 2022
r. No 629 «O6 yrtBepxaenun [lopsaka opraHuM3aIlliu W OCYIIECTBIIEHUS 0Opa30BaTEIHHOU
NEeSITEIHOCTH 10 JIONOJHUTEIBHBIM  00Ie00pa3oBaTeIbHBIM — TporpamMmamy»  (mamee —
[Topsinok).

12.ITpukaz MunucrepctBa npocsemenus Poccuiickoit  ®enepaunn ot 03.09.2019 Ne
467 «O0 ytBepxkaenuu LleneBoit Moaenn pa3BUTHS PETHOHAIBHBIX CHCTEM JOTIOJHUTEIHLHOTO
o0pa3oBaHMsI IETEI».

13.Ilpuka3 MwuHHCTEpCTBA HAayKH W BbICHIero oOpa3oBanuss P® wu MuHucrepcTsa
npocsemieHust PO ot 5 aBrycra 2020 r. Ne 882/391 «O6 yrBepxkaenuu Ilopsiika opranuzanuu u
ocyllecTBIIeHUs] 00pa30oBaTeNIbHON  AESATENbHOCTH TpPU  CETeBOM  dopMe  peanusanuu
00pa3oBaTEeNbHBIX IPOrPaAMM».

14.ITucemo MunoOpHayku Poccum Ne 09-3242 or 18.11.2015 «O wnampaBieHuun
uapopmanmm» (BMecte ¢ «METONUYECKUMHU PEKOMEHIAIUSIMU 10 MPOSKTUPOBAHUIO
JIOTIOJTHUTENBHBIX 001Iepa3BUBAOIINX MTPOTrPaMM (BKIIFOUYAs! pa3HOYPOBHEBBIE IPOTPAMMBI)».

15.ITucekmo MunoOpuayku Poccum ot 28.08.2015 Ne AK-2563/05 «O meTomudeckux
pexomeHmauusax» (Bmecte ¢ «MeTogMuecKUMH  PEKOMEHJAIUSIMU [0  OpraHu3aluu
o0pa3oBaTeNbHONW  JEATENBHOCTH C  MCIOJNB30BAaHMEM  CETEeBBIX  (OpM  peanusanuu
00pa30BaTeNbHBIX IPOrPaMM).



16.Ilucemo MunncrepctBa npocsemeHuss Poccuiickoii  ®enepaunu ot 30.12.2022 Ne
AB-3924/06 «O HampaBlIeHUHW METOJUYECKHX pEeKOMEHIanui» (BMecTte ¢ «MeToIu4ecKUMHU
pexomeHnanusaMu «Co3aHue COBPEMEHHOTO MHKJIIO3MBHOIO 00pa30BaTeIbHOIO MPOCTPAHCTBA
Ui JeTeld ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSMH 370POBBbSI M JETECH-MHBAIMIOB Ha 0ase
o0pa30BaTeNbHBIX OpraHMU3allfii, pealu3yoluX IOMOJHUTENIbHBIE 0011e00pa3oBaTebHbIC
porpaMMbl B cyObekTax Poccuiickoii Deneparum).

17.1Iucemo MunucrepcrBa npocenieHus Poccuiickoit ®enepamuu ot 07.05.2020 Ne Bb-
976/04 «PexomMeHmaIuu Mo peaan3aiuyd BHEYPOUHOU EATeTHbHOCTH, TPOrPaMMbl BOCTIUTAHUS H
COLIMAJM3allMd M JOMOJHUTENIbHBIX 0011e00pa3oBaTeNbHbIX MPOrpaMM C MPUMEHEHHEM
JVCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHII.

18.ITpuka3z MunHCTEpCTBa 00pa30BaHUSI U MOJIOACKHOU MOJUTUKH CBEPIJIOBCKON 007IacTH
or 30.03.2018 Ne 162-J1 «OO6 yrtBepxknenuu Konuenumu pas3Butuss  oOpa3oBaHMA  Ha
tepputopun CBepIoBCKOM oOnacTu Ha miepuon 1o 2035 romay.

19.I1puka3z MunucrepcTBa 00pa3oBaHus U MOJIOAEKHON MOTUTUKH CBEpIOBCKOM 00s1acTH
ot 29.06.2023 Ne 785-]1 «O6 ytBepxkaeHun TpeOOBaHHMI K YCIOBUSAM W TIOPSAIKY OKa3aHUS
TrOCy/IapCTBEHHOW yCIyrHm B coluaibHON chepe «Peanusanus JOTIOJIHUTEIbHBIX
0o0pa30BaTeNbHBIX MPOTPaMM B COOTBETCTBUU C COI[UAIBHBIM CEPTU(HUKATOM.

- Ycraa MOY baiinosckas COLL.

CoBpeMeHHBIII  Mepuox  pa3BUTUS  OOLIECTBA  XapaKTEPU3YeTCS  MAacCIITaOHBIMH
U3MEHEHUAMU B OKpPYXKalOLEeM MHpE, BIEKYLUIMMH 3a c000il mNepecMOTp COLMAIBHBIX
TpeOOBaHUI K OOpa30BaHHIO, MPEANOJIATAIONIMMHE €r0 OPHUEHTAIMI0 HE TOJHKO Ha YCBOCHHE
o0yJaroImuMcsl ONpPEJEeICeHHON CyMMBbl 3HAaHHWM, HO M Ha pa3BUTHE €ro JMYHOCTH, a TaKXe
OBJIAJICHUE METaNpeJIMETHHIMH KOMIETEHIUSAMH. bBONBIIMMU BO3MOXXHOCTSAMU B Ppa3BUTHH
JIMYHOCTHBIX PECYPCOB IIKOJBHUKOB 00J1a1a€T MOArOTOBKA B 007aCTH pOOOTOTEXHUKH.

DBOJIIOLIMS COBPEMEHHOT'O OOIIECTBa M IMPOU3BOJACTBA OOYCIIOBHJIA BOSHUKHOBEHHE H
pa3BUTHE HOBOTO Kjlacca MAllMH — POOOTOB, U COOTBETCTBYIOLIETO HAYYHOI'O HAIPaBICHUS —
poboroTexHuKH. PoOOTOTEXHMKAa —MHTEHCHMBHO  pa3BUBAIOIIAACA  HAYyYHO-TEXHUYECKas
IMCLUIUINHA, N3y4alollasi He TOJIBKO TEOPHUI0, METO/Ibl pacueTa U KOHCTPYHPOBAHUSA pOOOTOB, UX
CHCTEM U 3JIEMEHTOB, HO U MPOOJIEMBbI KOMIUIEKCHOM aBTOMAaTHU3alMU MTPOU3BOICTBA U HAYUYHBIX
UCCIIeIOBAaHUN C IPUMEHEHUEM POOOTOB.

Hacrosimas nomonnuTensHast oOmieoOpa3oBarenbHas oOliepa3BUBaioias MporpaMma
UMEEeT TeXHHMYECKYH HalpaBJeHHOCTb U IPEJyCMaTpUBAeT pa3BUTHE HE TOJIBKO
npodeccuoHabHbIX KoMneTeHuuil (hard-kommeTeHnwii), TakUX Kak HABBIKA HAYaJIbHOTO
TEXHUYECKOT0 KOHCTPYMPOBAHMUS M IPOrpPaMMHUPOBAHUS, O3HAKOMIIEHHE C OCHOBAMHU
AITOPUTMU3AIUH, PA3BUTHE A0CTPAKTHOTO MBIIUICHUS, HO M YHMBEPCAJIbHbIX KOMIeTeHIMii
(soft-kommeTeHITMiT) — HABBIKOB, HE CBSI3aHHBIX C KOHKPETHOM MPEAMETHON 001aCThIO, TAKUX KaK
pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH JeTel, n300peTaTeIbHOCTH, YMEHHE padoTaTh B KOMaH/IE,
paboTtarth ¢ nHpOpMaLIUCH.

HanpaB/ieHHOCTh: TeXHUYECKAs

AKTYaJlbHOCTh NPOrpaMMbl OOYCJIOBJIEHA COLMAJIbHBIM 3aKa30M OOLIeCTBa Ha
TEXHUYECKH TPAMOTHBIX CHEIHMAJNCTOB B 00JacTh  pOOOTOTEXHHKH, MaKCUMAaJlbHOU
3(QPEKTUBHOCTBIO PA3BUTUS TEXHUYECKUX HABBIKOB CO IIKOJBHOTO BO3pacTa; Iepenadeit
00y4aroImuMcs CJI0KHOTO TEXHHYECKOTO MaTepHrasa B IPOCTON JOCTYIHOHN Gopme; peannsanueit
JMYHOCTHBIX TOTPEOHOCTEH W >KU3HEHHBIX IUIAHOB; peaju3alueil NPOEKTHOH AeATeIbHOCTH
IIKOJIbHUKaMHU Ha 0a3e COBPEMEHHOT0 000PYAOBaHMs, a TAK)KE MOBHIIIEHHBIM HHTEPECOM JAeTei
IIKOJIBHOT'O BO3pacTa K pOOOTOTEXHUKE.

Hcnonp3oBaHne COBPEMEHHBIX I€JarorH4ecKuX TEXHOJOTH, METOJOB U IPHUEMOB;
pPa3IMYHBIX TEXHUK M CIIOCOO0B pPaOOTHhI; COBPEMEHHOTO OOOPYIOBAHUS, TO3BOJISIFOIIETO
UCCIIeIOBaTh, CO3/1aBaTh M MOJICIMPOBATh pa3IMyHble OOBEKTHI W CHCTEMBl U3 O0JIACTH



POOOTOTEXHUKH, MAIIMHHOTO OOyuY€HHs W KOMIIBIOTEPHBIX HayK, OOeCHeuuMBaeT HOBHU3HY
NPOrpamMMBbl.

Ajpecat mporpamMMmbl: TIporpamMma npeaHa3zHadeHa Juisi paboTel ¢ oOyvarorumucs 10-
14 net (4-8 kyaccel 0011€00pa30BaTENFHON IIIKOJIBI).

Hanoansiemocts rpynnsl: 10 yenosexk.

YpoBeHb: CTapTOBBI.
O0bém mporpammbl — 34 gaca. Ilporpamma paccumtana Ha 1 rox oOydenus: 1 3ansTHe B
Henento o 1 yacy — 34 gaca.
Pexxum 3aHATHI: TIPOJOJKUTEIHLHOCTh OJJHOTO aKkageMuyeckoro yac 40 MUHYT.
dopma o0yveHHsI: OUHAsL.

@opMbl 3aHATHI: TPYIIIIOBbIE, HHANBUAYAJIbHbIE, TAPHBIE, CAMOCTOSATEIIbHBIE.

Ilenarornyeckas 1esecoo0pasHOCTb MPOrPpaMMBbl.

B mnpouecce KOHCTpyupoBaHHMs M HPOrPaMMUPOBAHUS  YIpaBIsieMbIX MoJenei
oOydaromyecs: TOJdy4daT JOTIOJHHUTENbHBIC 3HAHWS B O00JACTH (PU3UKH, MEXAHUKH H
MHPOPMATUKH, YTO, B KOHEYHOM WTOre, U3MEHHUT KAPTHHY BOCIPHATHS HMH TEXHHYECKHUX
AUCHMIUINH, IICPEBOAA UX U3 pa3psada YMO3PHUTCIbHBIX B pa3psad IPUKIIaJHbIX.

OCHOBHBIE TNPHUHLMIIEI KOHCTPYHUPOBAHHMS NPOCTEHIIMX MEXaHHYECKUX CHUCTEM H
QITOPUTMBI X aBTOMATHUYECKOIO (PYHKIMOHUPOBAHUS IMOJ YIPABJIECHHUEM IPOTPAMMHPYEMBbIX
KOHTPOJUIEPOB, MOCTYXaT XOpOIIed MOYBOM Ui MOCIEAYIOIIEr0 OCBOEHHUS 0osee CI0XKHOIo
TEOPETUYECKOI0 MaTepHaa.

OTtinyuTenbHbIE 0CO0CHHOCTH NPOrPaAMMBbI

3aHATUS 1O NAHHOM MporpaMMe MOTYT MPOBOIUTHCS KaK B OYHOU (opme, TaKk H C
IIPUMEHEHHUEM JIUCTAaHLIMOHHBIX TEXHOJIOTUN U (MJIN) 3JIEKTPOHHOTO 00yUeHHS.

[lo nanHOW mnporpamme B JIETHMH NEpUOA MOXKET OBbITH OpraHu3zoBaHa paboTa ¢
00yyYaroIuMHCs, KOTOpble MPOXOAAT MOATOTOBKY [UI y4acTUsi B MAacCCOBBIX MEpONPHUATHSAX,
pa60TaIOT Hag MHAWBUAYAJbHBIMH WM KOMAaHAHBIMH MPOCKTAMHU, a TAKIKE IMMPOABJIAIOT 0COOBIN
MHTEpeC K BEIOpAaHHOMY BUY €S TEIbHOCTH.

1.1. lean u 3apaum

Heab: pa3BuBaTh TEXHUYECKHE, IIO3HABATEIbHBIE U TBOPYECKHE CIHOCOOHOCTH
oOyJaroluxcst B Mpolecce M3y4eHHUsT OCHOB POOOTOTEXHUKH M MPOEKTHO-UCCIIEN0BATEIBCKON
NEeSTETbHOCTH.

3amauun:

1. Ooyuarowue:

— M3YYMTh COCTOSIHUE U NEPCHEKTHBBI pOOOTOTEXHHUKH B HACTOSIIIEE BPEMS;

— W3YYMTb NPUHIMUIIBI paOOTHI pOOOTOTEXHUYECKHX 3JIEMEHTOB;

- 00YyYuTh BIaJIEHUIO TEXHUYECKON TEPMUHOIOTHEN, TEXHUYECKOI rpaMOTHOCTH;

- 0o0y4uTh  OCHOBaM  TPOEKTHPOBAaHUS,  MOJEIMPOBAHUS,  KOHCTPYHPOBAHUS
POOOTOTEXHUYECKHUX YCTPOMCTB;

- WU3y4UThb TPUEMBl U TEXHOJOTMH pa3pabOTKM MNPOCTEUIINX aJITrOPUTMOB U
nporpammupoBanus Ha kKoHcTpykrope LEGO MINDSTORMS Education

- (¢opMuUpOBaTh yMEHHME II0JIb30BATbCA TEXHUUECKOM JMTEepaTrypol, paborarh C

uHpopManue;
- 00y4uTh ocHOBaM 3D TeXHOJIOTHIA.

2. PazBuBaroiue:



(bopMUPOBATh HHTEPEC K TEXHUYECKUM 3HAHUSM;
CTUMYJIUPOBATh TO3HABATEIIBHYI0 M TBOPYECKYIO AKTUBHOCTH OOyYarouIuxcs

MOCPEICTBOM BKIIIOUEHHMS KX B pa3jiu4yHble BHUIbl COPEBHOBATEIIBHOW M KOHKYPCHOM
JIeSITEIIEHOCTH,

Pa3BUBATb HAaBbIKU HCCJIeN0BATEIbCKON U HpOeKTHOﬁ ACATCIIbHOCTH,
— Ppa3BHUBATb y 06yqa101u1/1xc;1 IaMsTh, BHUMAHUCEC, JJOTHYECKOC,

MIPOCTPAHCTBEHHOE M AHAJIUTHYECKOE MBIIIJICHUE, B TOM YHCIIE MOCPEACTBOM HUIPHI B
[IaxMaThl U 3aHATUNA MPUKIATHON MaTEeMaTUKOM.

3. BocnurareabHbIe:

BOCIIMTBIBATh JUCHUIIIIMHUPOBAHHOCTH, OTBETCTBECHHOCTH, CAMOOPraHnU3alrio,
(I)OpMI/IpOBaTB YYBCTBO KOJUICKTHBU3Ma U B3aUMOIIOMOIIH, HABBIKM KOMAaHIHOI'O

B3aUMOJICHCTBHS.

1.2. Oxxnpaemble pe3yJibTaThl
B pesynbrare ocBoeHus1 00ydaronMecs J0JKHBI 3HATh:

npaBuiia 6€30MacHOTo MOJIB30BaHUS 000PYIOBAaHUEM,

OCHOBHYIO TEXHHYECKYI0 TEPMHUHOJIOTHIO B  00JacTM pPOOOTOTEXHUKH U
MPOTPaMMUPOBAHUS;

00opyTI0BaHuUE, HCIIOJIB3yeMOe B 00JIACTH POOOTOTEXHUKH;

OCHOBHBIC MPUHITUIBI PaObOTHI ¢ pOOOTOTEXHUYECKUMU HA0OpaMu U KOMIBIOTEPHOH
TEXHHKOM;

OCHOBHBIE c(hepbl MPUMEHEHUS POOOTOTEXHUKH, MEXaTPOHUKH,

OCHOBBI MIPOTPAMMHUPOBAHHSI.

YMerTh:

coOI0/1aTh TEXHUKY 0€30TaCHOCTH;

OpraHu30BBIBaTH pabouee MecTo;

pa3zpabaTeiBaTh  MPOCTEUIINE CHCTEMBl C  HCHOJB30BAHHMEM  DIIEKTPOHHBIX
KOMITOHCHTOB ¥ pOOOTOTEXHHUYECKUX IJICMCHTOB;

pa3pabaTsIBaTh npocTeitime AJITOPUTMBI u CHUCTEMBI yIpaBIeHUS
POOOTOTEXHUYECKUMU YCTPOUCTBAMHU;

pa3duBaTh 331a4M Ha MOA3a/1a4H;

paboTaTh B KOMaHJIE;

MCKaTh, aHAJM3UPOBATh W 0000maTh HEOOXOAUMYI HH(POPMAIHIO, MPOBOAUTH €€
Bepu(UKaLHIO;

MOJATOTOBUTh U TMPEACTaBUTH TPAMOTHYIO IMPE3EHTAIMIO ISl 3alUThl MPOECKTHOU
paboTHL

Pe3syibTaToM ycBOeHHMsI 00y4YalOIIMMHCS TNPOrPaMMbl 10  pa3euearuiemy u
60CRUMAMEIbHOMY ACREKMAM SIBJISIIOTCS:

YCTOWYMBBIA HHTEPEC K 3aHATUAM POOOTOTEXHUKOMH,

MOJIOKHUTEIbHASA JMHAMUKA TOKa3aTeleld pa3BUTUsl MO3HABATENIbHBIX CIIOCOOHOCTEN
oOyvaromuxcsd (BHUMaHMsA, DaMATH, H300pETaTeNbHOCTH, JIOTMYECKOIO U
IIPOCTPAHCTBEHHOI'O MBIIIEHUS U T.11.);

co3JlaHre 00y4aroIUMUCS TBOPUYECKUX PadoT;

AKTHBHOE y4acTHE B IPOEKTHOW U UCCIEA0BATENIBCKOMN NE€ATEIBHOCTH, BKIIFOUEHHOCTh
B KOMaHJIHbIE IIPOEKTHI;

AKTHBHOE y4aCTHE B COPEBHOBATEIILHOM U KOHKYPCHOM JI€ATEIBHOCTH;



- JIOCTHKCHHS B MAaCCOBBIX MEPOIPHUATHUSIX PA3IIUIHOTO YPOBHS;

— Pa3BUTUC BOJICBBIX KAa4YCCTB JIMYHOCTHU (I[I/ICI_II/IHJII/IHI/IPOBaHHOCTI/I, OTBE€TCTBCHHOCTH,
CaMOOpraHu3alluu,  IEJNeYCTPEeMIEHHOCTH, HACTOWYMBOCTH B  JIOCTHIKEHUU
MMOCTaBJICHHOW IeJIN U T.1.);

- CHOCOOHOCTH MPOAYKTUBHO OOIIATHCA B KOJIEKTHUBE, pa00OTAaTh B KOMaH/E.

1.3. OcoGeHHOCTH OpraHn3anuu 00pa3oBaTeJbHOI0 MpoLecca

®opma OpraHu3aluM AeATeIbHOCTH JeTel . TBopuecKoe 00beIMHEHHE.

I'pynna obyuatomuxcs Qopmupyercs u3 pacuera He Oonee 10 yenoek. Habop
o0yyJaroImuxcs NpoBOIUTCS 0e3 MpeABapUTEIHHOTO 0TOOpa AeTeil.

3aHATHA  TPOBOJATCS B  KaOuHere, OOOpPYJOBAaHHOM  COIJIACHO  CAHHUTapHO-
AMUAEMUOJIOTHUECKUM mpaBuiaM U HopMatuBaM CanlluH 2.4.4.3172-14 "CanutapHo-
AMUAEMUOJIOTHYECKHE TPeOOBaHUS K YCTPOMCTBRY, COJAEPKAHUIO U OPraHU3aIMK pekruMa padoThl
00pa3oBaTeNbHBIX OPraHU3aLUI TOTIOJIHUTEILHOTO 00pa30BaHus JeTe".

IIpuHuMne! opranu3anum o0pa3oBaTeIbHOU AeSITeIbHOCTH:

- HayunocTe. DTOT mNpHHUMI MpEOIpeNesiseT COOOIeHHe O00y4aeMbIM TOJIBKO
JOCTOBEPHBIX, IHPOBEPEHHBIX NPAKTUKOW CBEJCHMH, HpHU OTOOpE KOTOPHIX YUUTHIBAIOTCS
HOBEHIINE JOCTH)KEHUS HAYKU U TEXHUKHU.

- JocrynHocte. IlpemycmarpuBaer CcOOTBETCTBUE O0beMa M IIIyOMHBI Yy4eOHOro
MaTepHuaia ypOBHIO OOIIEro pa3BUTHS YYALIUXCS B JaHHBIN Mepuo/, Oiaromaps yemy, 3HaHUS U
HaBBIKM MOTYT OBbITh CO3HATEIBHO U IPOYHO YCBOEHBI.

- Cas3p Teopuu ¢ mpakTHKod. OOs3pIBaeT BeCTH OOydeHHE Tak, 4TOObI 0Oydaemble
MOTJIA CO3HATEJIbHO MPUMEHSATH IPHOOPETEHHBIE UMH 3HAHUS HA IPAKTUKE.

- Co3HaTeNnbHOCTh M aKTHBHOCTh 00yueHHs. B mporecce oOyueHust Bce AEUCTBHUA,
KOTOpbIE OTpabaThIBa€T YYECHHK, MOJDKHBI ObITH 000CHOBaHBI. Hy)XHO yYHUTH NIKOJIBHUKOB
KPUTUYECKH OCMBICIUBAaTh, U OLICHUBATh (DAKThI, Jenast BBIBOJbI, pa3peliaTb BCE COMHEHHUS C
TE€M, 4YTOOBl TPOIECC YCBOSHHS M HAapaOOTKU HEOOXOAMMBIX HABBIKOB MPOHCXOMIN
CO3HATEJIbHO, C MOJIHOW yOeXICHHOCThIO B MIPABUIBHOCTH 00y4eHHsl. AKTUBHOCTh B 00y4E€HUU
IIpeIoyiaracéT CaMOCTOSITEIbHOCTh, KOTOpas JOCTUraeTCsl XOPOLIEM TEOpPEeTHYECKON U
MPaKTUYECKON MOATOTOBKOM M pabOTOM memarora.

- Harnsgaocts. OOBSCHEHHWE TEXHHKH COOPKH pPOOOTOTEXHHYECKHX CPEJICTB Ha
KOHKPETHBIX H3JENUSAX U MPOrpaMMHBIX MNpOAyKTa. /[l HarisiIHOCTH NPUMEHSIOTCS
CYILIECTBYIOILIME BUJIEO MaTepUabl, a TAK)KE MaTepuajbl CBOETO U3TOTOBJIEHUS.

- CucrteMaTMYHOCTh U TIOCJIENOBAaTENbHOCTh. Y4eOHBIH Marepuan Jaercs 10
OTIpe/IeIEHHON CHCTEME U B JIOTHYECKOM MOCIeI0BAaTEIbHOCTH C II€JIbIO JIYUIIEro €ro OCBOCHHUS.
Kak npaBuio 3TOT NpUHLMI IIPEeTyCMaTPUBAET U3yUYEHUE IPEAMETA OT MPOCTOrO K CIOXKHOMY,
OT YaCTHOTO K 001eMy.

- IIpo4yHOCTH 3aKperyieHusl 3HaHUM, yMEHUIA U HaBBIKOB. KadecTBO 00ydeHHUsI 3aBUCUT
OT TOr0, HACKOJBKO IPOYHO 3aKPEIUISIIOTCA 3HAHWS, YMEHUS U HaBBIKM YYalLIUXCs, MOITOMY
3aKpEIJICHUE YMEHUN U HaBBIKOB JIOJKHO JIOCTMIaThCS HEOJHOKPATHBIM II€JIEHANPABICHHBIM
[IOBTOPEHUEM U TPEHUPOBKOM.

- WupuBunyaneHbll noaxoa B o0ydueHuu. B mporecce oOyueHus negaror UCXOIuT U3
WH/IMBUYaIbHBIX OCOOCHHOCTEH JieTell U ONMHUPasiCh Ha CHJIbHBIE CTOPOHBI y4alllerocsi, 10BOJUT
€ro MOATOTOBIEHHOCTH JI0 YPOBHS OOMIMX TpeOOBaHUH.

OTtanyuTebHbIE 0CO0EHHOCTH MPOTrPAMMBI

[Tporpamma siBnsieTcst 6a30BOM M HE MpeAroaraeT HalMuus y oOydarouXcsl HaBbIKOB B
00J1acTi pOOOTOTEXHUKH W NPOTPAMMHUPOBAHUS. YPOBEHb IMOATOTOBKH YYAIIHXCS MOXKET OBITH
pPa3HBIM.



[Tpu monpdope MaTepualoB M TUIAHUPOBAHWW 3aHATHS HEOOXOAMMO MAaKCHMAJIbHO
y‘II/ITBIBaTB OCO6€HHOCTI/I prnHBI, BKJIIIOYAaTh IIOMCKOBBIC H HCCICAOBATCIIBCKHEC MCTOABI,
00s13aTeIHbHO 00yYaTh BECTH JUAJIOT, TUCKYCCHIO.

PaGouasi nporpamma mnoctpoeH Ha 6a3e 00pa3oBaTEIHLHOM MPOTPAMMBI JIJIs THIAT(HOPMBI
LEGO MINDSTORMS EV3. Koxctpykrop LEGO MINDSTORMS EV3 npenocraBusier
o0y4aromuMcsi BO3MOXKHOCTbh NPHOOpeTaTh Ba)KHbIE 3HAHMS, YMEHHS M HaBBIKM B Tpoliecce
CO3JIaHMsI, IPOrPaMMHPOBaHUs U TecTupoBaHus podotoB. Koncrpykrop LEGO MINDSTORMS
EV3 u mporpammHoe obecnieueHre K HeMy MPeIoCTaBIseT MPEeKPACHYI0 BO3MOKHOCTh YUUTHCS
pebenky Ha cobcTBeHHOM ombiTe. [Iporpammuoe obecrieueHHe OTIMYAETCS APYKECTBEHHBIM
uHTepdeiicoM, MO3BONISIOMIMM CaMOCTOSITEIBHO MM C TOMOIIBI0O BCTPOEHHBIX YPOKOB
OCBaMBaTh NMPOrpaMMHUpOBaHME. BakHO, YTO HpU 3TOM peOEHOK caM CTPOMT CBOM 3HAHUSA, a
y4HTEIh B 00pa30BaTEIbHOM MPOLECCE BHICTYMAET ThIOTOPOM.

[Tnargpopma EV3 Brmouaer B ceOst HaOOp HAacTpauBaeMbIX Y4eOHBIX 3amaHuil. OHH
MOCTABJISIOTCS B NU(DPOBOM BHUAE M JETKO WHCTAUIMPYIOTCS B mporpammuyio cpeny LEGO
Education MINDSTORMS. Huszkuii mopor BxoxaeHHs B mporpammuyio cpenxy LEGO
Education MINDSTORMS, mo3BoJisieT mporpaMMHpOBaTh poOOTa yKe Ha MEePBOM 3aHSATUHU IO
pOOOTOTEXHUKE, Jake CaMOMy HENOATOTOBICHHOMY YYallleMycCsl, a MHTYHUTHBHO MOHSATHBIN
uHTepdelic oderdaeT 3Ty 3aaady.

Teoperuueckass yacTb OOY4YEeHHs BKJIIOYaeT B ceOsd 3HAKOMCTBO C Ha3HAUYEHHEM,
CTPYKTYpOl U yCTpOWCTBOM pOOOTOB, C TEXHOJOTMYECKMMH OCHOBAaMHM COOpPKHM M MOHTaXa,
OCHOBaMU BBIYUCIIUTEIHHON TEXHUKH, CPEJICTBAMHU OTOOpaKeHUS MH(DOPMAIIHH.

K OCHOBHBIM OTJIMYNTENbHBIM OCOOEHHOCTAM HACTOSIIIEH MPOrpaMMbl MOKHO
OTHECTH:

- KelCOByI0 cucTeMy O0y4YeHHs;

- oOydeHue IpOEKTHOM NesSTEIbHOCTH;

- HampaBJICHHOCTh Ha Pa3BUTHE SOft-KOMITETCHITHIA.

Kaxnpiii keiic coctaBiiseTcsi B 3aBUCUMOCTH OT T€Mbl U KOHKPETHBIX 3aJ]1a4, KOTOPhIE
MPEAYCMOTPEHBI ~ MPOTpaMMOM, €  y4eToM BO3pPAcCTHBIX OCOOCHHOCTEW  JeTed, HX
WHUBUYaJIbHON OATOTOBIEHHOCTH, U COCTOUT U3 TEOPETUYECKON U MPAKTUYECKON YaCTH.

CopepxaHue MPakTUYECKUX padOT U BUABI IPOEKTOB MOTYT YTOUYHSTHCS, B 3aBUCUMOCTH
OT HaKJIIOHHOCTEH ydYallluxcs, HAJIMYHsI MaTepualioB, CPEICTB U Ap. Mojenu cobuparorcs aubo
M0 TEXHOJIOTMYECKUM KapTam, JinOo B cwiy (aHTazum oOydarommxcs. [lo mepe ocBoeHus
MIPOEKTOB MIPOBOSTCS COPEBHOBAHUS pOOOTOB, CO3JaHHBIX HHIUBUIYATbHO WK TPYIIaMH.



2. VYY4EBHO-TEMATHYECKHH ILJTIAH

2.1.1. Ocnoenoii 610K

KoJsimuecTBO 4acoB

Ne Pasnen
Teopus IIpakTuKa Bcero
1. BBenenue B 00pa3oBaTEebHYIO MPOTPaAMMY, 1 1
TeXHUKa 0€30I1aCHOCTH
2. | OcHOBBI KOHCTPYHUPOBAHUS. 1 3 4
3. | OcuoBsl mporpammupoBanus LEGO 2 5 7
MINDSTORMS Education EV3.
4. [ToaroToBKa MPOEKTHBIX PadbOT 1 3 4
5. | 3amura nmpoexToB 1 1
6. | Pabora B Unrepuere. [lonck nnpopmanuu o 1 1
Jlero - copeBHOBaHUSIX, ONMTUCAHUN MOJENEH,
¢dororpaduit poOOTOB.
7. Pa3paboTka KOHCTpYKIIUH POOOTOB ISt 1 6 7
BBITIOJIHEHMSI pa3JIMYHbIX 33]a4.
8. [ToaroToBKa K COPEBHOBAHUSIM 1 3 4
9. | lloaroroBka MpoeKTHHIX pabOT 1 3 4
10. | 3amura nmpoexToB 1 1
Hroro: 8 26 34




3. COAEP) KAHUE IMTPOI'PAMMBbI
Pa3znen 1: BBeneHnue B poOOTOTEXHUKY.
Tema: Ilonamue o Pooomomexnuxe
Beenenue B Hayky o po6otax. OCHOBHBIE BU/IbI pOOOTOB, X IpuMeHeHue. HampasieHus
pa3BI/ITI/I$I pOGOTOTeXHI/IKI/I. HOBeﬁMHC JOCTHUIXCHUA HayKI/I 1 TEXHUKU B CMCKHBIX O6JIaCT$IX.
TexHnKa 0€30MaCHOCTH.

Pa3zgen 2: OcCHOBbI KOHCTPYUPOBaHMS. XapaKTEPUCTHKHU poldoTa.

Tema:  Bepcuu  xkomnaexkmoe  EV3.  Kpamkuii  0030p  codepiicumozo
POOOmMOmMexXHUYEeCK020 KOMR1eKma.

Homamnsiss 1 oOpa3oBaTenbHasi BepCHsi, cXoacTBa MU paznuuus. O030p COAEPKUMOTO
HaOOPOB (JaTYUKU, CEPBOMOTOPHI, OJIOK, TPOBOJIA, JeTalli KOHCTpYKTOopa). HasBanus neranei.

Pazgea 3: OcnoBbl nporpammupoBanuss LEGO MINDSTORMS Education EV3.

Tema: O030p cpeabl NPOrpaMMHUPOBAHHUS.

[TamuTtpa 610K0B. CripaBouHble MaTepuaibl. Camoyuutens. [Ipoekt. HoBas mporpamma.
CoxpaHenue MpoekTa, mporpaMmbl. OCHOBATENbHBIM pa30op mamuTpbl O10koB. CoearHEHUS
6mokoB. Ilapamnensuble mporpammel. [logkmtoyenne poOoTa K KOMIIBIOTEPY M 3arpys3ka
nporpamMmbl. USB-coenunenue. Bluetooth-coemunenne. OOblyHast 3arpy3ka. 3arpys3ka c
3aryckoM. 3amyck ¢parmeHTa nporpammbsl. Habmonenue 3a cocrosinuem noptos. O603peBartenb
namati. Buzyanu3zanus BbINOIHAEMOMN B JaHHBIA MOMEHT YacTH MPOrPaMMBbL.

Tema: Motopsl. [IporpaMmmMupoBanue IBHKEeHUI 110 Pa3JIMYHbIM TPAEKTOPHUSIM.

KoncrpyupoBanue skcrpecc-6ota. [loHsiTHE cepBOMOTOp. YCTPOMCTBO CEpBOMOTOPA.
[Toptel 111 TOAKIIOYEHUS CEPBOMOTOpPOB. 3eiieHass mnanuTtpa OjokoB  (JleicTBus).
[TonoxxurenbHOE M OTPULIATEIBLHOE ABM)KEHHE MOoTopa. OmnpeneneHne HanpaBiICHUS JBUKCHUS
MoTOpoB. bioku «bojbmoii morop» u «Cpeanuii MmoTop». Beibop mopta, BIOOp pexuma
paboThI (BBIKJIFOUUTH, BKIIOYUTH, BKIIFOUNTH Ha KOJUYECTBO CEKYH]I, BKIIOYUTH HA KOJHMYECTBO
rpagycoB, BKJIIOYUTh Ha KOJHYECTBO OOOPOTOB), MOIIHOCTH JABHratens. Bouibop pexuma
OCTaHOBKH MOTODA.

biok «He3aBucumoe ynpasJjieaue MoropamMmuy. biiok «PysieBoe ynpapJjieHue

Vupaxuenue 1. OTpaboTka OCHOBHBIX JBUKEHUI MOTOPOB.

Ynpaxuenue 2. Pacuet npuxeHus: podoTta Ha 3aJaHHOE PACCTOSHUE.

Vnpaxuenue 3. Pacuer 1BueHuUM 10 JIOMAaHOM JIMHUH.

3aanus A1 CaMOCTOSITeNIbHOM paboTHI.

Tema: PaboTa ¢ moacBeTKoM, IKPAHOM M 3BYKOM.

Pabora c skpanom. BriBox ¢uryp Ha skpan nucruies. Pexxum oroOpakeHus ¢uryp.
BriBog snemenTapHbiX (uryp Ha skpaH. BeiBox pucyHka Ha 3kpaH. I'paduueckuii pemakrop.
BriBOJ prcyHKa Ha 3KpaH.

3amaHus U1 CaMOCTOSITENTbHON paOOTHI.

PaboTa ¢ moaceetkoii kHomok Ha Oioke EV3. brnok mHIMKaTOpa COCTOSHUS MOTYJIA.
Bri6op pexuma. Yrpaxuenue. JlemoHcTparusi paboThl MOACBETKM KHOMOK. PaboTta co 3ByKOM.
brokx BocmpousBeneHust 3BykoB. PexxuM mpourpeiBaHus 3ByKoBoro (aiina. Bocnpoussenenue
3allMCaHHOTO 3BYKOBOTO (haiina. Pesxum BoCpOM3BEI€HUSI TOHOB U HOT.

3aaHus A1 CaMOCTOSITENIbHOM paboTHI.

Tema: Huki. IIpepsiBanue nukiaa. LUk ¢ mocryciaoBueM.

OpamxkeBas nporpammHas nanutpa (Ympasienue omnepatopamu). CHeTuyuk UTepaluil.
Howmep nukna. Ycnosue 3aBepuienus padotsl nukia. [IpepriBanue nukia. BapuanTel BeIxoaa u3
nukia. [IpepsiBanye BBIOIHEHUS LUKIIA U3 [1apauIeIbHOM BETKH MPOrPaMMBbl.

3amaHus U1 CAaMOCTOSITENTbHON paOOTHI.

Tema: Ctpykrypa “llepexiouaresn”.



Ecnmu — 1o. briok “Ilepexawyarens”. [lepexirouarens Ha BUJ BKIaA0K (TIosHas ¢hopma,
KpaTka ¢opma). [lomonauTeIRHOE yCIIOBUE B CTPYKTYpe [lepekmtodarens.

3amanus 171 CaMOCTOSITEIIBHOW PabOTHI.

Tema: Pabora ¢ jaTunkamu.

JlaTyuk KacaHus.

Bremnwii Bun. Pexxum usmepenus. Pexum cpaBHeHus. PexxuM oxxunanus. M3MeHenue B
os1oke oxxuaanus. Pabora 6yi0ka MepeKIIOUYeHHsI C MPOBEPKON COCTOSIHUS TaTYMKa KacaHUsI.

YnpaxxHeHusl.

3amanus 71 CaMOCTOSITEIBHOW PabOTHI.

JdaTumnk usera.

JlaTuuk 1BeTa W MporpaMMHBIN 00K gaTduka. OOmacTy KOPPEeKTHOW pabOThI TaTyhKa.
Bri6op pexxuma paboThl gatyrka. Pexxum omnpeneneHus u CpaBHEHHS 1BeTa. PexuM u3MepeHust
WHTEHCUBHOCTH OTPaXEHHOT'O CBeTa. PeXMM M3MepeHus NHTEHCUBHOCTH BHEIIHETO OCBELICHUSI.
Pexxum xanuOpoBku patuuka. [Ipumep BbIMONHEHHS pekuMa KaauOpoBKH. PexxuM oxumaHus
JATYMKA [[BETA.

YnpaxxHeHusl.

3amanus A1 CaMOCTOSITEIIBHON PabOTHI.

JJaTYHK rHPOCKONUYECKH .

JlaT4uK THUPOCKOI W MpOorpaMMHBIN 00K nmaTuwmka. HampaBienue BpamieHus. Pexxumbl
paboThI JaTYUKA TUPOCKOIIL.

VYnpaxxHeHusl.

3amanus A CaMOCTOSTENIbHOM paOOTHI.

JaTuMk yJbTpa3ByKOBOIi.

JlaTuuk yneTpa3ByKa W TpOrpaMMHBIA ONOK mardmka. OmnpeaeneHue pa3zdpoca Mycka
BosIH. CTpyKTypa OJI0Ka yJIbTpa3ByKa B PeKUME U3MEPEHHUS.

YnpaxxHeHusl.

3amanus 171 CaMOCTOSITEIIBHOW PabOTHI.

HNHuppakpacHbI JaTYHK.

NudpakpacHplii gaT4WK, MasdyoOK W WX TPOrpaMMHBIC OJOKH. Pexum ompenencHus
OTHOCUTENIFHOTO PAacCTOSHUS 10 00bekTa. Pexum ompeneneHuss pacCTOSHUS U YTIIOBOTO
MOJIOKEHUs Masika. MakcuMmanbHble YTbl OOHapyXeHHUs HH(QPpaKpacHOro Masika. PexuMbl
porpaMMHOTO O710Ka HH(PpaKpacHOTO JaTdrKa. PexuM MUCTAaHIIMOHHOTO YIIPABJICHUS.

VYnpaxxHeHusl.

3amanus A CaMOCTOSTENIbHOM paOOTHI.

Pa3nen 4: [loaroroBka npoeKTHHIX PadoT.
OO6yuarommecs: paboTaOT HajJ MPOEKTaMU POOOTOB, WHAWBHUIYATbHO WJIM B COCTaBE
KOMAaH/JHbI. TeMaTI/IKy BI:I6I/IpaIOT CaMOCTOATECIbHO UJIN C IOMOIIIBIO HACTaBHUKA.

Pa3nen 5: 3ammrTa npoexkToB.
3amuTa IpOXOAUT B BUJE NMPE3EHTALUN MPOESKTOB HA OTKPHITOM 3aHATUH, KOH(EPEHILINH,
POIUTEIHCKOM COOPAHHUH U JIP. MEPOIPUSATHSIX.

Pa3nen 6: PaGora B uHTEpHeTE.
[Touck mHpOpMaAIIUKU O COPEBHOBAHUSAX, ONMMCAHMS MOJEIEH pOOOTOB W MHCTPYKIUH K
HHM, I/II[ef/'I AJId CO3aaHUs ITPOCKTOB.

Pasznen 7: PazpaboTka KOHCTPYKUMiA poOOTOB.

Pa3paboTka, cOopka, MporpaMMHpPOBAaHHE M TECTHPOBAHHWE POOOTOB IS pEUICHUS
pasnuyHbIX 3a1a4. Pabora B mporpamme LDD (Lego Digital Designer) — co3ganue HHCTPYKIIMA
K poboTy.
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Pa3nes 8: IloaroroBka Kk COpeBHOBAHUSIM.

3HAKOMCTBO C PETJIaMEHTOM COPEBHOBAHHM MO POOOTOTEXHUKE, B YACTHOCTU C BUIAMHU
COpPEBHOBaHM. 3HAKOMCTBO € Pa3IMYHBIMU TPEOOBAHHUSIMU K Pa3HBIM BO3PACTHBIM KaTETOPHSIM.
PaccmoTtpenue cnabbix U CHIIBHBIX CTOPOH Ka)10TO BUAa COPEBHOBAHUM.

Pa3znen: OcHOBHBIE BU/IbI COPEBHOBAHUS U DJIEMEHTHI 3a1aHUM.

Tema: CopeBHoBanus “Cymo”.

Permament coctszanmii. CopeBHOBaHHsSI poOOTOB-cymMOUCTOB. Pa3mepsl poGora. Bec
pobota. BapuanTtel koHCTpyKIHi. [IprMepsl anropuT™MOB.

YnpaxxHeHusl.

3amanus A1 CaMOCTOSITEIIBHON PabOTHI.

CopeBHOBaHUS.

Tema: [IporpammupoBanue I1BUKEHHUS 10 JTUHHUH.

BapuanTsl crnenoBanusi 1Mo TUHUHM. BapuaHThl poOOTa ¢ OJHUM W JByMS JaTYHNKaAMU
usera. KanubpoBka natuynkoB. OTpa)keHHE CBETOBOTO IOTOKAa MPU Pa3HOM PACIOIOKEHHUH
JaTyiKa HaJl MOBEPXHOCTBIO JTUHUU. AJNTOPUTM py4YHOH KanuOpoBku. OmnpereneHue TEeKyIero
COCTOSIHUSI TaTYMKOB. AJITOPUTM aBTOMAaTUYECKOW KaIMOPOBKU. AJITOPUTM JBUKEHHUS 10 JTUHUU
“3urzar” (muckperHas cucrema ynpasieHus). Anroput™ “Bonna”. Ilonck u moacuer
nepekpectkoB. HBepcHas mHus. [Ipoe3y ”HBEpCHOTo yyacTka ¢ TpeMsl JaTYMKaMHU [BETA.

YnpaxxHeHusl.

3amanus 71 CaMOCTOSITEIBHOW PabOTHI.

Tema: CopeBHoBanus “Keregbpunr”.

PernamenT cocrtsazanuii. CopeBHoBanne “Kerembpunr”. Pasmepsr po6ota. Bec pobora.
Bapuantsl koHCTpyKIui. IIpumeps! anropurmos.

VYnpaxxHeHusl.

3amaHus U1 CAaMOCTOSITENTbHON pabOTHI.

CopeBHOBaHHS.

Tema: IloaroroBka K pernoHAJIbLHLIM COPEBHOBAHUSAM.

3HAKOMCTBO C PETJIAMEHTOM MEXIyHApOJHBIX COPEBHOBAHUN MO POOOTOTEXHHUKE
“WRO”. 3HaKOMCTBO C pa3IMYHBIMH TPEOOBAHUSMH K Ppa3HBIM BO3PACTHBIM KaTETOPHUSIM.
PaccmoTrpenune cnabbIX U CHIIBHBIX CTOPOH KaXXJIOTO BUAAa copeBHOBaHHWU. Pa3paboTka pobora.
WNHxeHepHass KHWra.

TpeHnupoBKa Ha MOJIAX.

Tema: BHyTpeHHHe COpEeBHOBAHHUA.

[ToaroroBka. CopeBHOBaHUS. Pe3ynbTaThl.

Pazgen 9: IloaroroBka npoekTHHIX padoT.
OOyuatomecss paboTaloT Haja MPOeKTaMH poOOTOB, MHIMBUAYAIBHO WM B COCTaBe
KoMaH/ibl. TeMaTnky BEIOMPAIOT CAaMOCTOSITEIBHO MITH ¢ TIOMOIIIBIO HACTAaBHUKA.

Pazgen 10: 3ammura npoexkToB.

3amyra NpoXoIUT B BUJE MTPE3CHTAIIMH [TPOEKTOB HA OTKPBITOM 3aHATHH, KOH(EpeHInH,
POIUTEIBCKOM COOPAaHUM U JIp. MEPOIPUATHSIX.

11



4. OBECIIEYEHMUME ITPOI'PAMMBI

4.1. MeTronnieckoe odecrneyeHne

[Toctpoenue 3ansATHs BKJItOYaeT B ceOsi GPOHTATIBHYIO, MHAMBHIYAJIbHYIO U TPYIIIOBYIO
paboTy, a TakKe HEKOTOpbI COpeBHOBaTENbHBIM 31eMeHT. IIporpammoil mnperycMOTpeHO
NpOBe/IeHNEe KOMOWHUPOBAHHBIX 3aHATUN: 3aHATUS COCTOST U3 TEOPETHUECKONW M MPAKTUYECKON
qacrtell, npuyéM OoJbliiee KOJIMYECTBO BPEMEHH 3aHUMAET HUMEHHO NPAKTHUECKas 4acTb.

Dopmbl opzanuzayuu y4eoOHbIX 3aHAMUIL:
- Oecena;

- JIeKIuS;

- nmabopaTopHO-TIpaKTUYECKast pabora;

- TEXHHYECKOE COPCBHOBAHMUCE;

- TBOpYECKas MacTepcKas;

-  WHAWBUIyaJTbHAS 3allUTa MPOCKTOB;

-~ TBOPYECKHUH OTYET.

Memoowvt o0pazosamenvHoll OeameabHOCmu:

— OOBSICHUTENHHO-UJLTIOCTPATUBHBIN;

— DBPUCTUYECKHUU METOJ;

— METOJI yCTHOTO HW3JIOKCHHSI, TO3BOJSIONMN B JOCTYMHON (opme mOHECTH 0
oOyJaronuxcs CJIOXKHBIA MaTepua;

- METOJ TPOBEPKH, OIEHKH 3HAHWUW M HABBIKOB, MO3BOJISIOMIUNA OICHUTH MEpPeIaHHbIE
MeAaroroM MaTepualibl U, M0 HEOOXOAUMOCTH, BOBPEMSI BHECTH HEOOXOJUMBIE KOPPEKTHPOBKU
10 YCBOCHHIO 3HAHWH HA MPAKTUUECKUX 3aHATHUSX;

- HCCIEJOBAaTEIbCKUHA METOA OOy4YeHHs, MAIMUKA OO0ydYarolmuMCs BO3MOXHOCTH
MIPOSIBUTH ce0sl, MOKa3aTh CBOM BO3MOXKHOCTHU, JOOUTHCS ONPEICICHHBIX PE3yJIbTAaTOB.

- TpoOJEMHOr0 M3JIOKEHMsI MaTepuala, Korjaa nepej oOydaroluMcs CTaBUTCS HEKas
3aj1a4a, MO3BOJISIIONIAs PEIIUTh OMPEeNIEHHBIN dTan mpoiecca 00y4eHHs U MeperTH Ha HOBYIO
CTyIeHb 00yUYeHHS;

- 3aKpeIUICHUS U CaMOCTOSITENIbHON pabOThI MO0 YCBOSHHIO 3HAHUI U HABBIKOB;

— JIAAJIOTOBBIN M JUCKYCCUOHHBIM.

Ileoazozuueckue mexnonozuu

B nponecce o0yuenus mo nporpamme, UCHOIb3YIOTCS Pa3HOOOpa3HbIE MEAArOrnYecKue
TEXHOJIOTUH:

— TEXHOJIOTUM Pa3BHBAIOLIETO OOYYEHHUs, HalpaBlieHHbIE Ha oOlee IeI0CTHOE
pa3BUTHE JMYHOCTH, Ha OCHOBE AaKTHUBHO-JESATENBHOTO Crocoba OoO0yueHHs, YYUTHIBAIOIINE
3aKOHOMEPHOCTH Pa3BUTHS U OCOOCHHOCTH UHIUBUIYYMa;

- TEXHOJIOTUU JIMYHOCTHO-OPHEHTUPOBAHHOTO OOyuYeHHs, HANpaBICHHbIE Ha pa3BUTHE
WHAUBUAYAIbHBIX  I103HABATENbHBIX  CIIOCOOHOCTEW  KaXIOro pebeHKa, MaKCHUMallbHOe
BBHISIBJICHHE, PACKPBITHE U UCIIOJIB30BaHUE €TO OIbITA;

- TEeXHOJIOTUH Au(depeHIUpOoBaHHOTO oOydeHus, olecneduBamomue oOydeHue
KaX/I0T0 00y4Jaroierocs Ha ypoBHE €ro BO3MOXXHOCTEH U CIIOCOOHOCTEH;

— TEXHOJIOTUU COTPYJHHYECTBA, pealU3yIollre AeMOKpPaTH3M, PaBEHCTBO, MAPTHEPCTBO
B OTHOLIEHMSX MeJarora U oO0ydYaroIierocs, COBMECTHO BbIpaOaThIBAIOT IIE€NH, COJEp)KaHUE,
JArOT OLIEHKU, HAXO/ASICh B COCTOSIHUU COTPYJIHUYECTBA, COTBOPUECTBA.

— TPOEKTHBIE TEXHOJOTMM — JOCTH)KEHHE LEJIH 4Yepe3 JeTalbHyl0 pa3padoTKy
po0OJIeMBl, KOTOpasi JOKHA 3aBEPIIUTHCS PEATbHBIM, OCS3a€MbIM MPAKTHYECKUM PE3YyIbTaTOM,
0(OpMIICHHBIM TEM HJIM UHBIM 00pa3oM;
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- KOMITBIOTEPHBIC TEXHOJOTHH, (HOpMUpPYIOIIHE yMeHHE paboTaTh ¢ WHGOpMaIUeH,
HCCIICA0BATCIILCKUC YMCHUA, KOMMYHUKATHUBHLBIC CIIOCOOHOCTH.
B npakTrke BBICTYNAIOT pa3IMyHbie KOMOWHAIIMN 3TUX TEXHOJIOTHH, UX JIEMEHTOB.

OCHOBHBIM MemOo0oM oOp2aHu3auuu y4eOHOoU O0eAmeabHOCmU NO npozpamme
AGNAEMCA MEMOO Kellcos.

Keiic — onumcanue mnpoOJEeMHON CHTyalldd TOHATHOW H OJIM3KOH 0O0ydaromumcs,
pelIeHne KoTopoil TpedyeT BCECTOPOHHETO N3YUYEeHHMs, IOUCKA JTOTIOIHUTEIbHON HHPOpMAIIUN U
MOJIETTUPOBAHUS CUTYaAIlUU WM 00BEKTa, C BHIOOPOM HaubosIee MoaXO0IsIIero.

Tpeumywecmea memooa keticos:

- [IpakTuueckas HarpaBieHHOCTh. Kelic-MeTo 1 mo3BoMsIeT MPUMEHNUTD TEOPETUIECKUE 3HAHUS
K PELIEHHIO MPAaKTUYECKUX 3a/1a4.

- WurepaxtuBHbli ¢opmar. Keiic-meton obecrnieunBaer Ooniee 3(hQPEKTUBHOE yCBOECHHE
Marepuasia 3a C4eT BBICOKOM SMOIMOHAIBHON BOBJIEUEHHOCTH U AKTHMBHOTO Y4YacTUsl OOy4aeMbIX.
VY4aCTHUKM NOTPYKAKOTCS B CUTYALMIO C TOJIOBOM: y KEHCa €CTh ITIABHBINA Iepoy, HA MECTO KOTOPOro
CTaBUT ceOsi KOMaHIa W periaeT MpoojeMy OT €ro Jimia. AKIEHT mpu OOydeHWH JeJlaeTcs HEe Ha
OBJIAJICHHE TOTOBBIM 3HAHKEM, a Ha €T0 BBIPAOOTKY.

- KonkpetHble HaBbIkU. Kelic-MeTO/] MO3BOJISIET COBEPIIIEHCTBOBATh YHUBEPCATLHBIE HABBIKK
(soft-komreTeHINH), KOTOPBIE OKA3hIBAIOTCS KpaifHe HEOOXOIMMEI B peallbHOM paboyeM Iporiecce.

Y CI0BHO MOKHO BBIICIUTS CIIETYIOIINE BH/IbI KEICOB:

1. I'HmxeHepHO-TIpaKTHIeCKUit

2. IHKeHepHO-COLMATTbHBII

3. VHKeHepHO-TeXHUIECKHIA

4. HccnenoBarelbcKkui (IPaKTUUECKUIN WITH TEOPETUICCKHIN)
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B xoze paboTs! Hast KelicoM 11es1ecoo0pa3Ho HCTIONB30BaTh CIIEYIOIINE METOIbL, TIPUEMB,
cpezcTBa v (popMbl OpraHU3aALINN, BHECEHHBIE B TAOJHILY:

Ne DopMbI MeToab! M NpHEMBI Bo3mMokHbIT ®opMbl KOHTPOJIA
OpraHM3anHuHu AUAAKTHYCCKHI
MaTepuaJ
1 DBpuUcCTUYECKas - DBPUCTUYECKUI Mpe3eHTalNs, (bpOHTAIBHBIN U
Oecena wiun METO/; IUIaKaT, KAPTOUKH, | UHAUBUIYaJIbHBIN
NN - METOJl yCTHOTO BHJIEO YCTHBIHN OIIPOC
U3JI0’KEHUS,
IO3BOJISIIOIINN B
JOCTYITHOU (hopme
JIOHECTH 10
o0yyJaronuxcs
CJIOXHBIN MaTepua,
2 Hrpa - IPAKTUYECKUI IIpaBWIa UI'PHIL, pedieKCUBHBII
METO; KapTOUYKHU C caMOaHaJu3,
- UTPOBBIE METO/IbI; | OMMCAHUEM POJIEH KOHTPOJIb U
WM 3a/1aHuM, CaMOOIICHKA
aTpuOyTUKA UTPbI o0yJaromuxcs
3 JlaGopaTopHo- -penpoayKTUBHBIN BUJIEO, B3alMOOIICHKA
IpaKTHYeCKast -4aCTUYHO- IIpe3eHTalys, o0yJaromuMucs
pabora IIOMCKOBBIN IUIaKaThl, KAPTOUKU | paboT apyr Apyra
C OIIMCaHUEM X0J1a
paboThI, CXeMBI
cOOpKH H T.1I.
4 [Ipoekr - IIpe3eHTals, 3aIuTa MpoeKTa,
UCCJIEIOBATENbCKUN | BUJICO, TAMATKA ydacTue B Hay4yHOU
METOJ paboThI HaJ BBICTaBKE
-4aCTUYHO- MIPOEKTOM
MIOMCKOBBIH (B
3aBHCHUMOCTH OT
YPOBHS IOJITOTOBKU
JeTeit)
5 HccnenoBanue - IIPE3EHTAaLNs, KOH(epeHIHs
HCCJIEIOBATEIbCKUN | BUEO, OITUCAHHE
METOJ X0J1a UCCIIEI0BaHUs
U T.JI.

Y4eOHO-MeTOAMYECKHE CPeICTBA 00yUeHU s :
— CHeIMaTu3UPOBaHHAS TUTEpaTypa MO POOOTOTEXHUKE, TOJOOPKA )KYPHAJIOB;
— HaOOpBI TEXHUUECKOM JJOKYMEHTAIIH K IPUMEHSEMOMY 000py10BaHHIO;

— 00pa3Ipl MOZICNICH U CUCTEM, BBHITIOJIHEHHBIC 00YYaIOMUMUCS U TI€IarOTOM;
— IJIaKaThl, GOTO U BUICOMATEPHAIIBI;

—y‘{e6HO-MeTO,ZlI/I‘{CCKI/Ie mocoous L neaarora M 06yqa101u1/1x0}1,

BKJIIOYArOIIHue

OUIAKTUYECKUH, HH(OPMALMOHHBINA, CIPaBOYHBIM MaTepuanbl Ha pa3IUYHbIX HOCUTEIX,
KOMITBIOTEPHOE U BHJE0 000y 10BaHUE.
[Ipumensiemoe Ha 3aHATHUAX JHUJAKTUYECKOE U Y4eOHO-METOAMYECKOEe obOecreyeHue
BKJIIOYAET B €05l JIEKTPOHHbBIE YUEOHUKH, CIIPABOYHbIE MaTepHalIbl M CUCTEMbI UCIOIb3YEMBIX
nporpamm, MHTEpHET, paboune TeTpaay 00yJIaronmxcs.
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4.2. MaTepuajJibHO-TeXHHYECKOe o0ecreyeHue

Kabuner, ocHaieHHbIi kKoMIbloTepHON TexHuKoH, He MeHee | 1K Ha 2 yuenuka.

Koncrpykropet LEGO MINDSTORMS EV3, I10: RobotC

Pexomenayemoe yaeOHOE 000pyI0BaHUE, paCCUMTaHHOE Ha rpynny u3 10 yyanmxcs:

JIlunust 1 «OCHOBBI POOOTOTEXHUKH» Ko.1-Bo En. n3m
ba3oBelii Habop A5 H3y4YeHHs: pOOOTOTEXHUKU 1 LIT.
PecypcHblil Habop A1 3ydeHus pOOOTOTEXHUKU 1 IIT.
Jononunurensubii HA00p LEGO — 9641 (mHeBMaTHKa). LUT.
JlaTuuk TemmnepaTypbl 1 IIT.
WNudpaxpacuHsiii gatank +MK masx 1 IIT.
JlaTuuk nBera 1 IIT.
3apsgHOE YCTPOUCTBO NOCTOSTHHOTO ToKa 10B 1 IIT.
Bechl 1 IIT.
CekyHoMep 1 IT.
W3meputenbHas pyaeTka 1 IIT.
Lpernbie kyouku Sem*Sem ([ [ W [ 4 T,
Pamku u kyObI 151 3aMepa poOOTOB IIT.
Me0GenbHble HMTHI Ui COOpKH JaOupUHTA LIT.
[[BeTHas n3oneHTa (4€pH., KPACH., 3€11., CHH., KEIT., OCL.). 6 TIT.
['oToBBIE MOJIS I 3aJaHUI U COPEBHOBAHMM. IIT.
Cron nns 3amycka po6oToB IIT.
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5. MOHUTOPHUHI" OBPA30OBATEJ/IBHBIX PE3YJIbTATOB

CucremMa 0TCJIeKUBAHUSI, KOHTPOJISI U OLIEHKH Pe3yJIbTaTOB Mpouecca 00y4eHus 1o
JAaHHOW IporpaMMe UMEET TPU OCHOBHBIX JIEMEHTA!

- Onpenenenue HAYATHHOTO YPOBHS 3HAHUHN, YMEHUIN M HABBIKOB 00YUYaIOIUXCS.

- Texymmii KOHTPOJIH B TEUEHHUE YIEOHOTO TO/1a.

- ITOroBsIil KOHTPOIIb.

BXx0aHO# KOHTPOJIb OCYIIECTBIISIETCS B HaYaine 00y4YeHHsl, UMEET CBOEH IEJIbIO BBISIBUTD
UCXOIHBIA YPOBEHB MOATOTOBKH 00YYaIOIIHXCS.

Bxo/1HOU KOHTpPOJIb OCYIIECTBIISECTCS B X0JI€ TIEPBHIX 3aHATUN C MOMOUILI0 HAOIIOACHUS
nearora 3a paboToi 00yJyaromuxcs.

Tekymuii KOHTPOJIbL TPOBOJUTCS B Te€UEHHE yueOHOro roaa. Llenp Tekymiero KoHTpos
— OIPENETUTh CTETIEHb U CKOPOCTh YCBOCHHSI KQXKIBIM peOCHKOM MaTepHalia U CKOPPEKTUPOBATh
nmporpaMmy o0yueHus, eciiu 3To Tpedyercsa. Kputepuil TeKymero KOHTpOIsl — CTENEeHb YCBOSHHS
00ydJarolUMUCS COJIepPKaHUsI KOHKPETHOro 3aHsATHS. Ha KaxaoM 3aHsSTHH TPEenojaBaTellb
HaOMroaeT U PUKCUPYET:

- IETeH, JIeTKO CIPABUBIINXCA C COACPIKAHUEM 3aHATUS;

- leTell, OTCTAIOIIMX B TEMIIE WJIH BBITIOJHSIONIUX 3a/1aHuUs C OUIMOKaMH, HeJJOUETaMH;

- JIeTell, COBCEM HE CIIPaBUBLIMXCS C COAEPKAHUEM 3aHATHS.

HToroBblii KOHTPOJIL TPOBOJUTCS B KOHIE ydeOHOTO Toja. Bo BpeMss HUTOTOBOTO
KOHTPOJISI ompenensercss PakTUIeCKoe COCTOSHUE YPOBHS 3HAHUM, YMEHUH, HABBIKOB PEOCHKa,
CTETIEHb OCBOEHMsI MaTepHajla IO KaKIOMYy H3YYeHHOMY pas3Jelly M Bcell mporpamme
00BETMHEHUSL.

®opMbl NOABEICHUSA UTOTOB 00y4YeHMSI:

- UHAWBUAyaIbHAS YCTHAS/TTMCHMEHHAS MTPOBEPKA;

- (poHTanBHBIN onpoc, Oecena;

-~ KOHTPOJIbHBIC YIPAKHECHHSI M TECTOBBIE 3a/IaHNS;

-  3alUTa UHIUBUAYaJbHOTO WIH IPYIIOBOIO MPOEKTA;

- BBICTaBKa padoT;

—  MEXTPYIIOBbIE COPEBHOBAHUS;

- B3aUMOOIICHKa 00y4aromuMucs paboT apyr Apyra.

Opna U3 GopM TeKyLIero 1 UTOroBoro KOHTPOJISl - COPEBHOBAHMUS.

Ounenka pe3yJbTaToB.
[lo utoram cocraBisieTcs Tabiula OTCIEKHUBAHHUS OOPa30BaTEIbHBIX PE3yJIbTaTOB, B
KOTOPO# 00y4Yarolrecs Mo Kaxa0il TeMe BBIXOAAT Ha CIEIYIONUE YPOBHH LIIKAJIbI OI[CHKH:
1. BbICOKHMIT pe3ybTaT — MOJIHOE OCBOCHHUE COACPIKAHUS;
2. Cpennwmii — 6a30BbIil ypOBEHb;
3. Huskuii — ocBoeHHe MaTepuaia Ha MUHUMAJIbHO JOIyCTUMOM YPOBHE.

Tabanna MOHMTOPUHTa 00pa30BaTeIbHBIX Pe3yJIbTATOB:

YpoBeHb pa3BUTUA YMEHUIA U HABbIKOB
YpoBeHb BAageHus
TEPMUHONOTNEN K

YpoBeHb HaBbIKOB

YpoBeHb HaBbIKOB co34aHunA
d.N. TeopeTUn4yecKkMmm .
Ne cbopku poboTa no NpoCTeNLLINX
O6yuatouieroca 3HAHUAMM NO
NHCTPYKLUMWN. nporpamm
pasgenam
(anroputmos).
nporpammbi

CeHr. | [Jex. | Mai. | CeHrT. | [Jek. | Mati. | CeHrT. | [Jek. | Mar.
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@opMbI  OTCIEKUBAHUS M KOHTPOJISI Pa3BHBAWIIMX W BOCHHTATEJIbHBIX
pe3yJIbTaTOB:

OLIEHKAa YCTOWYMBOCTH MHTEpeca OOyd4aroIluxcs K 3aHiATHAM C IOMOIIbIO
HaOJFOICHUS TIeJJarora ¥ CaMOOIICHKH 00yJaroInXCs;

OLIEHKAa YCTOWYMBOCTH HMHTEpeca OOyyarolMXcs K Y4YacTHIO B MEpOIPHUATHUSX,
HalpaBJIEHHBIX Ha (OPMUPOBAHHE M PA3BUTHE OOLIEKYJIbTYPHBIX KOMIIETEHLUH C
MIOMOIIBIO HAOIIOIEHUS MeJjarora 1 CaMOOLIEHKN 00yYaroInuXCs;

CTaTUCTUYECKHH yUeT COXPAaHHOCTU KOHTUHI€HTa 00y4arouxcs;

CPaBHUTENBHBIN aHAIN3 YCIEIIHOCTH BBHIMOJHEHHS 3aJaHUil OOyJaromUMHCS Ha
HayaJIbHOM U MOCJIEIYIONUX ATallaX OCBOSHHS TPOrpaMMBbl;

aHaJIM3 TBOPUECKUX U MPOEKTHBIX padbOT 00yUaronuxcs;

co3zaHue OaHKa WHAWBUIYATbHBIX JOCTHKECHUN BOCITUTAHHUKOB,;

OLIEHKA CTEMEHU y4YacTHsl M aKTUBHOCTH OOYyYarollerocss B KOMaHAHBIX IMPOEKTax,
COpPEBHOBATENIBHON U KOHKYPCHOM JIESTEIBHOCTH;

OLICHKAa JUHAMHUKM TIOKa3aTeleld pa3BUTHS IO3HABATENBHBIX  CIIOCOOHOCTEH
oOyvaromuxcsd (BHUMaHMsA, [aMATH, H300pETAaTeNbHOCTH, JIOTMYECKOIO U
IIPOCTPAHCTBEHHOTO MBIIUIEHUS M T.A.) C IOMOINBIO HaONIOJEHUs Iejnarora u
CaMOOLIEHKU 00YyYaroIuxcs;

HabroieHne U GUKCUPOBAHUE U3MEHEHUH B JJMYHOCTH U TIOBEJCHUU O0YYarOIIUXCs
C MOMEHTA MOCTYIUIEHUS B 00bEAMHEHHE U TI0 MEpPE UX YUaCTHs B JESATEIbHOCTH;
WH/IMBUyaTbHbIC U KOJUIGKTUBHBIC Oecebl C 00yUJatOIMMUCS.
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6. CIIMCOK UH®OOPMALMOHHBIX NICTOYHUKOB
6.1. HopmaTuBHO-IpaBOBbIE JOKYMEHTbI

. @enepanbHblil 3akoH «O0 obpazoBanuu B Poccuiickoit deaeparmm» Ne 273-03 ot 29.12.12

roga. — [OnektpoHHBI pecypc]. — Pexum gocryma:  base.garant.ru/70291362/
(nHGOpPMAIIMOHHO-TIPaBOBOM mopTan «["apanTy).

. Ilpukaz Munncrepcta oOpasoBanus u Hayku Poccuiickoit @eneparun ot 09 Hos16pst 2018 T.

No 196 «OO6 yTBepKIEHUU TMOPSAKA OpPraHU3alMd U OCYIIECTBIEHHUS 00pa3oBaTEIbHOU
JESITETIHHOCTH IO JIOTIOJTHUTEIBHBIM 00111e00pa30BaTeIbHBIM NIpOrpaMMamy [ DJIeKTPOHHBIN
pecypc]. - Pexum gocryma: https://www.garant.ru/products/ipo/prime/doc/72016730/
(nHGOpPMAIIMOHHO-TIPaBOBOM mopTan «["apaHTy).

. Konnenmnuss pa3BuTus [ONOJHUTENBHOTO 0Opa3oBaHUs [JETEM, YTB. pacHOpsKEHHEM

[TpaButensctBa PO or 4.09.2014 roma Ne 1726-p. [OnexktponHslii pecypc] — Pexum
noctyna: http://muHoOpHayKu.pd/nokymeHTbl/ajax/4429 (opunuansHelii cailt MuHHCTEpCTBa
o0Opa3oBaHus U Hayku PO).

. CanlluH 2.4.4.3172-14 "CaHuTapHO-3MUAEMHOJIOTHYECKHE TpeOOBaHUS K YCTPOWCTBY,

COJICP)KAHHUI0O M  OpraHu3aluu  pekuMa padoThl  00pa30BaATENbHBIX  OpPTaHHU3AINHA
JIOTIOJTHUTEILHOTO 00pa3oBaHusi naerei’", yTB. [JIaBHBIM TOCYJapCTBEHHBIM CaHUTAPHBIM
Bpauom PO ot 04.07.2014 N 41. — [DnekrponHsiii pecypc]. — Pexum pocryna:
https://www.consultant.ru/document/cons_doc LAW 168723/ (ourmanbHBIM caiT
crpaBo4YHOU mpaBoBol cucteMbl «KoncynpTanTlLmtocy).

. l'ocynapctBennass mporpamma P® «Pasutne o6pasoBanus Ha 2013-2020 rommI,

YTBEpKACHHOW TmocraHoBiaeHueM [IpaBurensctBa PO Ne 295 or 15.04.2014 r. —
[OnexTpoHHblii  pecypc]. — Pexum goctyma: https://base.garant.ru/70643472/#friends
(uHpOpMaIMOHHO-TIpaBOBON MopTall «I apaHT»).

. Ctparerusi uHHOBallMOHHOTO pa3BuTusa Poccuiickoit @enepanun Ha nepuoxa no 2020 roxa,

YTBEPXKACHHBIM PACIOPSKEHUEM HpaBI/ITGHBCTBa P® Ne 2227-p or 08.12.2011 roma. —
[DneKTpOHHBIN pecypcl]. Pexum JOCTyTa:
https://www.garant. ru/products/lp0/pr1me/doc/70006 124/ (uH(OpPMAIIOHHO-TIPAaBOBOM
noptan «["apaHT»).

. @enepanbHas 1eneBas OporpaMMa pasBuTus oOpasoBaHusst Ha 2016-2020 rojsl,

yrBepxkaeHHON IlocranoBnennem IlpaBurensctBa PO Ne 497 or 23.05.2015 roma. —
[OnekTponnblii  pecypc]. —  Pexumm  nmoctyma:  https://base.garant.ru/71044750/
(un(popMaMOHHO-TIpaBOBOH nopTai «I apaHT»).

6.2. UndopManmoHHble HCTOYHUKH IJIS M€JArOroB

Anroputmuzanuss u nporpammupoBanue [Tekcr] / W.H. dammna, U.C. T'ymmn, T.C.
Bboromonogsa u ap. — M.: Kynuu-Ilpecc, 2007. — 276 c.

bemmosckas, JI.I'. Mcnonp3zoBanne LEGO-po60TOB B MHKXEHEPHBIX MPOCKTAX IIKOJILHUKOB.
Ortpacneroii moaxon [Tekct] / JI. I'. bemmosckas, H.A. bemmosckmii. — M.: IMK TIlpecc,
2016.

bennosckas, JLI.  PoGormsmpoBanneie  nmabopaTopHble  paboTel MO  (U3HKKE.
[IponeneBTrueckuii kypc ¢usuku (+ DVD-ROM) [Tekcr] / JI. I'. benmmockas, H.A.
bemmosckuit. — M.: JIMK Ilpecc, 2016.

boikoB, B.I'. BBeneHue B KOMIBIOTEPHOE MOAEIMPOBAHUE YIIPABISIEMBIX MEXaHHMUYECKUX
cuctem. Ot masTHHKA K poboty [Tekct] / B.I'. brikos. — CI16: Hayxka, 2011. — 85 c.

BmacoBa, O.C. OO0pa3zoBatenbHasi pOOOTOTEXHHMKA B YYEOHOH EATEITLHOCTH YYaIIHXCS
HavansHOU mkoukl [Teker] / O.C. BrnacoBa. — YenssOunck, 2014.



10.

11

12.

13.

14.
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Jlyuun, P.M. IIporpammupoBaHue BCTpoeHHBIX cucteM. OT Moaenu k podorty [Tekct] / P.M.
Jlyuun. — CI16: Hayka, 2011. — 183 c.

Meroandeckoe pykoBoAcTBO «PoboTtoTrexHuka Ha ocHoBe TETRIX)».

Mupomuna, T. @. OGpa3oBaTenbHas poOOTOTEXHHKA HAa ypoKax MHPOPMATUKU U (PHU3UKE B
cpenHei mkode: yaueono-metonuueckoe nmocooue [Tekct] / — T.D. Mupommna. — YensioOnHCk:
Barmag, 2011.

Huxynun, C.K. CopepkaHue Hay4YHO-TEXHHYECKOIO TBOPYECTBA YYALIUXCA M METOJIbI
obyuenus [Tekcr] / C.K. Hukynun, I'.A. Ilonrasen, T.I'. TlonraBen. — M.: MAU, 2004.
[TepdunveBa, JI. II. OOpa3zoBatenbHass pOOOTOTEXHWKA BO BHEYPOUHOH y4ueOHOM
nesTenbHOCTH: yueOHo-MeToandeckoe mocobue [Tekct] / — JI. I1. TlepdunneBa. — UensiOuHck:
Barmam, 2011.

. [etun, B. IIpoektsl ¢ ucmnonp3oBanueMm koHTposuiepa Arduino [Texct] / — CII6: BXB-

[TerepOypr, 2015.

[TonraBen, I''A. CucreMHBIM NOAXOA K HAYYHO-TEXHUUYECKOMY TBOPUYECTBY YYalllUXCS
(mpoGiiembr opranm3anmu u ynpasienusi) [Tekcr] / T'.A. Ionrasen, C.K. Huxynun, I'.W.
Jlosenxuii, T.I'. ITonrasen. —M.: U3gatensctBo MAUN. 2003.

Comwmep, VY. [IporpammupoBaHre MUKPOKOHTpOJUIepHBIX TutaT Arduino/Freeduino [Tekcr] /
VY. Commep. — CI16: BXB-Iletepbypr, 2012.

Ounumnmos, C. Ypoku pobotorexuuku. Koncrpykuus. JBmxenne. Ynpasienune [Tekct] / C.
Oununmnos. — M.: Jlaboparopus 3uanuii, 2017.

6.3. UndopMannoHHble HCTOYHUKH IJI1 00yUAIOUIUXCS

. beiixran, /. Koncrpyupyem po6orom Ha Arduino. Ilepssie maru [Teker] / JIx. bexran. —

M: JIabopatopust 3nanuii, 2016.

. bermmosckas, JI. I'. V3naiite, kak nporpammupoBath Ha LabVIEW[Tekct] / JI. I'. benmosckas

— M.: IMK IlIpecc, 2014.

. baym, 1. U3yuaem Arduino. MHCTpyMEHTBI U MeTOJ TeXHUYecKoro BommeocTsa [Tekct] / [.

brym. — CI16: BXB-IletepOypr, 2016.

. Mouk, C. IIporpammupyem Arduino. OcHoBbl pabotsl co cketuamu [Tekcr] / C. MoHK. —

CII6: ITutep, 2016.

. [Ipenxo, M. 123 Dkcnepumenta no podororexuuke [Tekcr] / M. Ilpeaxo. — M.: HT Ilpecc,

2007.

. ®umunmos, C. Ypoku pobororexuuku. Konctpykuus. [[smwkenne. Ynpasnenue [Tekct] / C.

Oununmnos. — M.: Jlaboparopus 3uanuii, 2017.

. ©®wmmrnmos, C.A. Pobororexuuka st nereit u ponuteneit [Tekct] / C. @unmumnmos. — CII6.:

Hayka, 2013. - 319 c.
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