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IHosicHUTEILHASA 3ANIHCKA

IIporpamma pa3paboTana ¢ y4€TOM CIEIYIOIUX HOPMATUBHBIX TOKYMEHTOB!

1. ®@enepanpblii 3akoH oT 29.12.2012 Ne 273-@3 «0O6 obpaszoBannu B Poccuiickoi
Oeneparmy» (nanee — D3).

2.®enepanbHblil 3akoH Poccuiickoit @enepaunn ot 14.07.2022 Ne 295-®3 «O BHeceHuu
n3MeHeHni B @enepanbHeiii 3akoH «O0 obpazoBannu B Poccuiickoit @enepannm.

3.@enepanpublii 3akoH Poccutickoit @enepaunn ot 24.07.1998 Ne 124-P3 «O06 OCHOBHBIX
rapanTusix npaes pedenka B Poccuiickoit @enepaunny (B pemakumu 2013 r.).

4 KoHnenuust pa3BUTHS JOMOJHUTENBHOTO oOpasoBanusi nereii go 2030 ropa,
yTBep:kaeHHas pacnopsbkeHueM IIpasurensctBa Poccuiickoit @enepauuu ot 31 mapta 2022 r.
Ne 678-p.

5.Vka3 Ilpesunenta Poccuiickoit ®@enepanun ot 21.07.2020 Ne 474 «O HalMOHaJIBHBIX
uemsix passutus Poccmiickonn ®@enepauuu Ha nepuop 1o 2030 romay.

6.Vka3 Ilpesunenta Poccuiickoii @enepanuu ot 09.11.2022 Ne 809 «O06 yTBepkneHun
OCHOB ToCy#apCTBEHHOM TMOJMTUKM [0 COXPAHEHUI0 U YKPEIUICHUIO TPAAULIMOHHBIX
POCCHICKUX NyXOBHO-HPABCTBEHHBIX LIEHHOCTEN .

7 IlocTaHoBneHre [ aBHOrO roCyIapCTBEHHOTO CaHMTapHOro Bpada P® ot 28 ceHTsOps
2020 r. Ne 28 «OO0 yrBepkmenun canutapHbeix mnpasun CIT 2.4.3648-20 «CanurtapHo-
SMUIEMHOJIOTHYECKHE TpeOOBaHMA K OpraHu3alMsM BOCHHTAHHUS M OOYYEHHUS, OTAbIXAa U
03710pOoBJIeHUs feTei u Mononenny (nanee — CanlluH).

8 IlocTanosnenue I maBHOro rocyaapCTBEHHOrO CaHUTApHOro Bpaya PD ot 28 ausaps 2021
r. Ne 2 «O0 yTBep>KIeHUU CAHUTAPHBIX MPABHI K HOPMY.

9 Ilocranosnenue IlpaButenscrBa Poccuiickoit @eneparun ot 11.10.2023 Ne 1678 «O6
yrBepkaeHnu [IpaBuyl mpUMEHEHHsT OpraHM3alUsMH, OCYILIECTBISIFOIIUMHU O0pPa3OBaTEIbHYIO
IEATEIbHOCTD, SJIEKTPOHHOTO OOYYEHHS, JTUCTAHLMOHHBIX OOpa30BATENbHBIX TEXHOJOTHHA NPHU
peanu3aniy 00pa3oBaTENbHBIX IPOrPaAMM.

10.Ilpukas MuHucrepcTsa Tpyaa M couuanabHOM 3amuThl Poccmiickon Penepaunuu OT
05.05.2018 Ne 298 «OO0 yrBepkmeHun mpodeccnonanpbHoro cranpapra «llemaror
JOTMOJHUTEIBHOTO 00pa30BaHus AE€TEH U B3POCIIBIXY.

11.Ilpukas Munucrepcrsa mnpocsewmenuss Poccuiickoil ®@enepauuu ot 27 uronsa 2022
r. Ne 629 «O0 yrepxknennu Ilopsimka OpraHW3allM U OCYIIECTBJIEHUS] 00pa3oBaTEIbHON
NEATEIbHOCTH MO JOMOJHHUTENBHBIM  00ImeoOpa3oBaTeNbHBIM — MporpamMmam»  (mamee —
IMopsinok).

12 Ilpukas Munncrepctsa mnpocsemenus Pocculickoin  ®@enepanuu ot 03.09.2019 Ne
467 «O6 ytBepxkaennn LleneBoli MOmenH pa3BUTHA PErHOHANBHBIX CHCTEM IOIOJHUTEIHHOTO
obpazoBaHus neTeiy.

13 Ilpuka3 MuHucTepcTBa Hayku © BhIciiero obOpasosanus P® u MunHucrepcrsa
npocseuiernss P@ ot 5 asrycra 2020 r. Ne 882/391 «O06 yrBepxnenuu Ilopsinka opraauzannu u
OCYLIECTBJICHHsT ~O0Opa30BAaTENbHONH MAEATENbHOCTH TMPH  CeTeBOH (opMmMe  peanuzauuu
00pa3oBaTENIbHBIX TPOrPAMMY.

14 IlucbMmo MunoOpHaykun Poccrmm Ne 09-3242 or 18.11.2015 «O wnHampaBneHHH
uHpopmaumm» (BMecre ¢ «METOOWUYECKUMH PEKOMEHIALMSIMH [0 MPOEKTHPOBAHUIO
JOTMOJHUTEIBHBIX 00IIEePa3BUBAIOIINX MTPOrpamMM (BKIIFOUAsl Pa3HOYPOBHEBBIE IPOTPAMMBI ).

15.ITucekmo MunoOpuayku Poccum ot 28.08.2015 Ne AK-2563/05 «O meromuyeckux
pekoMeHnmarusx»  (BMecre ¢ «MeETOOUYECKHMH PEKOMEHAALUSMH TI0  OpraHH3aluu
00pa3oBaTENIbHOW  AEATENBHOCTH €  HCIOJNB30BAHHMEM  CETeBBIX  (OpM  peanu3aunuu
00pa30oBaTENIbHBIX TPOrPAMMY.



16 IIucemo Munucrepcrea npocsemieHuss Poccuiickoit  ®enepauuun ot 30.12.2022 Ne
Ab-3924/06 «O HampaBleHHMH METOAMYECKHX pPEKOMeHmauui» (BMecte ¢ «MeTOaU4ecCKUMHU
pexoMeHnanusmu «Co3aHne COBPEMEHHOTIO WHKJIFO3UBHOTO 00pa30oBaTEIbHOIO MPOCTPAHCTBA
I JeTedl ¢ OrpaHMYeHHBIMH BO3MOKHOCTSIMH 370pPOBbS M JETeH-MHBAJIMIOB Ha 0Oase
00pa3oBaTEeNIbHBIX OPraHM3alMi, PEATU3YIOIUX JOMOJHUTENbHbIE 001eoOpa3oBaTenbHbIe
nporpaMmel B cyobektax Poccuiickoii @enepannmy).

17 IIncemo Mununcrepcrsa npocsewmenuss Poccuiickoin ®@enepanun ot 07.05.2020 Ne Bb-
976/04 «PexoMeHaaLUMy MO pealn3aluy BHEYPOUHON NESTEIbHOCTH, POTrPaMMbl BOCIIUTAHUS U
COLMANM3ALMN H JOIMOJHUTENbHBIX 00I1e00pa3oBaTeNbHbIX NPOrpaMM C TNPUMEHEHHEM
IVCTAHIIMOHHBIX 00Pa30BATENbHBIX TEXHOJIOTUI.

18.Ilpukaz MunucrepcrTsa 0Opa3oBaHHs U MOJOAEKHON MONMUTHKH CBepasoBCKOH obmacTu
or 30.03.2018 Ne 162-J1 «O0 yrBepknenun Konuenumm pasButus  oOpa3oBaHHs — Ha
teppuropun CBepanioBckoit obnactu Ha mepuox ao 2035 ronay.

19 Ilpukaz Munucrepcrsa o0pa3oBaHHUs U MOJIOAEKHONW NOIUTUKH CBEpAIOBCKON obmactu
ot 29.06.2023 Ne 785-J1 «O0 yreepknennn TpeOoBaHUH K YCIOBHSIM W TOPSAKY OKa3aHUS
rOCYAapCTBEHHOW ycinyru B conumainbHOH cdepe  «Peamuzarms JOTOJHUTEIbHBIX
00pa3oBaTeNbHBIX MPOTPaMM B COOTBETCTBUH C COLMATBHBIM CEPTUHUKATOMY.

- Ycrasa MOY baiinosckas COLLL

CoBpemeHHBbIII TeprOA  pa3BuUTHs  OOLIECTBA  XapaKTEpU3yeTCs  MAaCIITaOHBIMH
U3MEHEHHSMH B OKpYy’)KalOIleM MHpe, BICKYIIMMH 32 COOOW MepecMOTpP COLMATbHBIX
TpeOoBaHMI K OOpa3OBaHUIO, MPEANONATAOIIUMHI €r0 OPHUEHTALMI0 HE TOJIbKO Ha yCBOEHHE
OOy4YaroIUMCsl OMpPeeIeHHON CyMMbl 3HAHUH, HO W Ha Pa3BUTHE €ro JHYHOCTH, a TaKkKe
OBJIAJICHUE METAMPEAMETHbIMH KOMIIETEHIMAMH. bBOJBIIUMHU BO3MOKHOCTSIMH B Pa3BUTHH
JIMYHOCTHBIX PECYPCOB LIKOJIBHUKOB 00J1aaeT MOArOTOBKA B 001aCTH POOOTOTEXHUKH.

DBOIONHA COBPEMEHHOrO OOIIECTBAa M TPOM3BOACTBA OOYCIOBMJIA BO3HHUKHOBEHHE U
pa3BUTHE HOBOrO KJIacCa MAIIWH — POOOTOB, M COOTBETCTBYIOIUIErO HAYYHOTO HAIPABICHUS —
poGororexHuku. PoOOTOTeXHHMKAa —HMHTEHCHUBHO  Pa3BHUBAIOINASCS — HAYYHO-TEXHUYECKAsl
IMCLUITUIMHA, U3y4aloliasi He TOJbKO TEOPHUI0, METOMBI pacyeTa U KOHCTPYHUPOBAaHUS pOOOTOB, UX
CHCTEM M 3JIEMEHTOB, HO U MPOOJIeMbl KOMIUICKCHOH aBTOMATH3aLUH TPOU3BOACTBA M HAYYHBIX
UCCIIEIOBAHUN C MPUMEHEHHEM POOOTOB.

Hacrosimmass nomonnuTenpHas ofmeoOpasoBarebHas oOLIepa3BUBAIOLIAsT MPOTrpaMMa
UMeeT TeXHHYECKYH HAMPABJEHHOCTh M MPEAyCMAaTPUBAET pa3BUTHE HE TOJIBKO
npogeccnoHaabHbIX KommneTreHuuii (hard-koMmmnereHunii), TakMX KakK HAaBBIKM HAa4YaJIbHOTO
TEXHHYECKOr0 KOHCTPYHPOBaHHs M MPOrPaMMHPOBAHHs, O3HAKOMJIEHHE C OCHOBaMH
ANITOPUTMHU3ALNH, Pa3BUTHE aOCTPAKTHOTO MBILIJICHUS, HO H YHHBEPCAJbHBIX KOMIIETEHIHH
(soft-xkoMmieTeHINIT) — HABBIKOB, HE CBA3AHHBIX C KOHKPETHOW MPEIMETHON 00IAaCThI0, TAKUX KaK
pa3BUTHE TBOPUECKHX CIIOCOOHOCTEM eTel, n300peTaTeIbHOCTH, YMEHHE padoTaTh B KOMaH/IE,
pabotaTh ¢ HHpOpMaLKEil.

HanpasJjieHHOCTB: TEXHUYECKAsI

AKTYaJbHOCTh MNPOrpamMmbl OOYCJIOBJI€HAa COLMAJIbHBIM 3aKa30M OOINecTBa Ha
TEXHHYECKH TI'PAMOTHBIX CIELHAJUCTOB B 00JacTH  POOOTOTEXHUKH, MAaKCHMAJbHOM
3 (PEKTUBHOCTHIO PA3BUTHS TEXHUYECKUX HABBIKOB CO LIKOJBHOTO BO3pacTa; mepenaueit
00y4aroImUMCsI CJIOKHOTO TEXHHYECKOro MaTepHralia B MPOCTOH NOCTYIHOH (popme; peannzauneit
JMYHOCTHBIX MOTPEOHOCTEH M JKM3HEHHBIX IUIAHOB, peaiu3aluedl MPOEKTHOH esTelbHOCTH
IIKOJIbHUKAMHU Ha 0a3e COBPEMEHHOrO OOOPYAOBAHMS, a TAKIKE MOBBIIEHHBIM HHTEPECOM JeTei
IIKOJIBHOTO BO3pacTa K pOOOTOTEXHUKE.

Ucnonb3oBaHue COBPEMEHHBIX MENArOTHYECKHUX TEXHOJOTWH, METOIOB U MPHEMOB,;
Pa3NMYHBIX TEXHHUK M CIOCOOOB palOThI, COBPEMEHHOro OOOPYAOBAaHHS, MO3BOJSIFOIIETO
UCCJIe0BaTh, CO34aBaTh M MOJAEIUPOBATb pa3jiu4yHble OOBEKTHI M CHCTEMbl M3 00NacTH



pOOOTOTEXHUKH, MALIMHHOTO OOy4YeHHs] W KOMITBIOTEPHBIX HAayK, OOECNeunBacT HOBH3HY
NPOrpamMMBl.

AzapecaTt mporpamMmsl: IporpaMMa npeaHasHadena uist padotsl ¢ oOyvaromumucs 10-
14 ner (4-8 knaccel 0011€00pPa30BATENBLHOM ITKOJBI).

Hanoansiemocte rpynnel: 10 genosex.

YpoBeHb: CTapTOBBII.
Oo0bém nporpammbl — 34 daca. [Iporpamma paccumrana Ha 1 rom oOydeHus:: 1 3aHsTHE B
Henento no 1 yacy — 34 gaca.
Pesxxum 3aHATHIL OPOJOJKUTENBHOCT OAHOTO aKaaeMHU4ecKkoro 4ac 40 MUHYT.
®dopma o0ydeHHs: OUHAS.

@opMbl 3aHSITHI: TPYIIOBBIE, UHANBUAYAJIbHbIE, TTAPHBIE, CAMOCTOATEIbHBIE.

IHenaroruueckas 1e1eco00pa3HOCTb NPOTrPAMMBIL.

B npomecce KOHCTpyHpOBaHHSI W NPOTPAMMHPOBAHHUS  YIPABIAEMBIX MOAEIEH
oOyvaromuecs: TIoJydaT [OMOJIHUTENbHbIE 3HAaHUA B oOnacT (U3NKH, MEXAaHUKH U
uH(pOpMAaTHKH, YTO, B KOHEYHOM WTOre, M3MEHHUT KAPTHHY BOCHPHUSTHA HUMH TEXHUYECKUX
IVCLUIUINH, IEPEBOIS UX U3 Pa3psAaa yMO3PUTEIbHBIX B Pa3psia MPHUKJIATHbIX.

OCHOBHbIE TMPHUHLUIBI KOHCTPYUPOBAHUSI MPOCTEHINNX MEXaHHMYECKHX CHCTEM |
ITOPUTMBI UX aBTOMATHYECKOTO (PYHKIIMOHHPOBAHHS MOA YIPABICHHEM IMPOrPaMMHPYEMBIX
KOHTPOJUIEPOB, ITIOCIYXKAT XOPOIIeH IOYBOH I MOCIEAYIOIIEr0 OCBOEGHUS OOjee CIIONKHOTO
TEOPETHYECKOr0 MaTepuaa.

OtanvyuTebHbIE 0CO0EHHOCTH MPOTrPAMMBI

3aHATUS 1O JAHHOW MPOrpaMMe MOTYT IMPOBOIUTBCS Kak B OYHOM (opMme, Tak U C
NPUMEHEHUEM TUCTAHLIMOHHBIX TEXHOJIOTUH U (MIIN) 3JIEKTPOHHOTO O0yUYEHHS.

Ilo manHO#W mporpamMMe B JIETHUI mNepuox MoXeT ObITh OpraHu3oBaHa padora c
00y4aroIUMHCS, KOTOPbIE MPOXOAAT MOATOTOBKY U YYacTHUS B MAacCCOBBIX MEPONPHUSITHSIX,
paloTaroT HaJ MHANBUIYAJIbHBIMH WM KOMAHIHBIMH MPOEKTAMH, & TAK)KE MPOSBISIFOT OCOOBIN
UHTEPEC K BEIOPAHHOMY BHUIY AESITEIBHOCTH.

1.1. Mean u 3aaaun

Henb: pa3BuBaTL TEXHUYECKHE, TIO3HABATENbHbIE U TBOPYECKHE CIIOCOOHOCTHU
o0yJarImuxcss B MpOIecce M3Y4YeHUsT OCHOB POOOTOTEXHHKH M IMPOEKTHO-HCCIEeN0BATEIbCKON
NEeSITeIbHOCTH.

3apaun:

1. Obyuarowue:

- U3yYUTb COCTOSTHHE U MEePCIIEKTUBBI POOOTOTEXHUKU B HACTOSIILIEE BPEMST,

- U3y4YUTh IPUHLUIIEI PAOOTHI POOOTOTEXHUYECKUX 3JIEMEHTOB,;

- OOy4HTb BIAJEHUIO TEXHUIECKOH TEPMHUHOJIOTHEH, TEXHUIECKOH rPaMOTHOCTH,

- OOy4HTb OCHOBAaM TNPOEKTHPOBAHUS, MOACIUPOBAHMS, KOHCTPYHPOBAHHS
pPOOOTOTEXHUYECKUX YCTPONCTB,;

- U3yYUTh TPHUEMBbl W TEXHOJOTUH pa3padOTKU MPOCTEHIINX aNrOPpUTMOB H
nporpammupoBanust Ha KoHCTpykTope LEGO MINDSTORMS Education

- (bopMHUpOBaTL YMEHHE IIOJIb30BAThCA TEXHUUECKOW JMTEpaTypoi, padorarh C

uHpopMannei;,
- 00yunTb ocHOBaM 3D TexHOMOruii.

2. PazBuBarnue:



- (bopMHUpPOBATH HHTEPEC K TEXHUIECKUM 3HAHHSIM,
- CTHMYJIUPOBaTh  TIO3HABATENIPHYD W  TBOPYECKYKO  AKTUBHOCTb  OOYYarOIIHUXCS
MOCPEACTBOM BKJIIOUEHMsT WX B PAa3jgu4Hble BHUAbl COPEBHOBATEIBHOW M KOHKYPCHOHN
NEesTEIbHOCTH,
- pa3BUBATb HABBIKM MCCIIENOBATENbCKON U MPOESKTHON NEATEIbHOCTH,
- pa3BuBaTh y  OOy4arOUIMXCsl MamsiTh, BHHUMAHHE, JIOTHYECKOE,
MIPOCTPAHCTBEHHOE M AHAIMTHYECKOE MBIIIJIEHUE, B TOM YHCJIE MOCPEACTBOM HUIPHI B
LIaXMaThl U 3aHATUI NPUKJIAJHON MAaTEMATUKOM.

3. BocnurareabHbIE:

- BOCIIUTBIBATh JUCLIUIUIMHUPOBAHHOCTD, OTBETCTBEHHOCTb, CAMOOPTaHU3ALHIO,

- (bOopMHUPOBATh YyBCTBO KOJUIEKTUBH3MA U B3aUMOIIOMOIIH, HABBIKH KOMAHIHOTO
B3aUMOJIEUCTBHSI.

1.2. Oxknpaemble pe3yJbTaThl
B pesynbrare ocBoeHus1 00ydarouInecs JOJKHBI 3HATh:
- npasuia 6€30MaCHOTO MOJIH30BAHUS OOOPYIOBAHHEM,
- OCHOBHYI0O  TEXHHYECKYHO  TEPMHHOJIOTHMIO B  0O0JacTd  pPOOOTOTEXHUKU U
IPOTPaMMHUPOBAHHS,
- obopynoBaHue, UCMOIb3yeMOe B 001aCTH POOOTOTEXHUKH,
- OCHOBHBIE TPUHLUIBI PadOThl ¢ POOOTOTEXHUYECKMMH HA0OpaMH M KOMITBIOTEPHOM
TEXHUKOM,
- OCHOBHBIE C(epbl MPUMEHEHUST POOOTOTEXHUKH, MEXATPOHHKH,
- OCHOBBI IPOTPAMMHUPOBAHHSI.

Ymern:
- coOMmOaTh TEXHUKY O€30MacHOCTH,
- OpPTraHM30BBIBATH paboUee MeCTo;
- paszpabaTbIBaTh MPOCTEHIINE CUCTEMBI C UCTIONb30BAHUEM 3JIEKTPOHHBIX KOMIIOHEHTOB U
POOOTOTEXHUYECKHUX 3JIEMEHTOB;
- paszpabaTbIBaTh MPOCTEHIINE AJrOPUTMbI M CHCTEMbI yIPABICHHUS POOOTOTEXHUYECKUMHU
YCTPONCTBAMU,
- pa3buBaTh 3a1a4N HA TIOA3A1AYUM;
- paboTaTh B KOMaHJE,
- UCKaTh, aHAIW3UpOBaTh M 0000maTe HEOOXOOUMYI0 HWH(POpPMALIMIO, TPOBOAHTH €&
BepUPUKALIHUIO;
- MOATOTOBHTH U MPEICTABUTH IPAMOTHYIO MPE3EHTALUIO IS 3AIUThI TPOSKTHOM paboTBhL.

Pe3yabTraToM ycBOEHHSI OOYYAIOMIUMHCS MNPOrPaMMbl N0 pa3susaruiemy u
60CnUMAMEIbHOMY ACHEKMAM ABIAIOTCS:
- YCTOMUYUBBINA HHTEPEC K 3aHATHSIM POOOTOTEXHUKOH,
- MOJIOKUTEIbHAS ~ JWHAMUKA  TIOKa3aTeeld  pasBUTHS  TMO3HABATENIbHBIX
criocoOHOCTeH o0y4aromuxcst (BHUMAaHUS, TaMSITH, H300peTaTeIbHOCTH, JIOTHYECKOTO U
MPOCTPAHCTBEHHOTO MBIIIJICHUS U T.11.);
- co3nanue 0Oy4JarIUMUCS TBOPUYECKUX padoT;
- AKTUBHOE Y4YaCTHE B MPOEKTHOW U MCCIIEAOBATEIBLCKON NeATeIbHOCTH, BKIIFOYSEHHOCTD B
KOMAaH/THbIE TIPOEKTHI,
- AKTUBHOE YYaCcTHe B COPEBHOBATENILHON M KOHKYPCHOM eI TeIbHOCTH,
- JOCTHXKEHUS] B MACCOBBIX MEPONPUATHSIX PA3JTUIHOTO YPOBHSI,



- pa3BUTHE BOJIEBBIX Ka4yeCTB JIMYHOCTH (AUCLUILUTMHUPOBAHHOCTH, OTBETCTBEHHOCTH,
CaMOOpPTaHU3ALMH, LEJIeYCTPEMIEHHOCTH, HACTOMYHUBOCTH B IOCTHKEHHH MTOCTABJICHHON LENU U
T.I.);
- CHOCOOHOCTh MPOAYKTUBHO OOIIATHCS B KOJUIEKTHBE, paboTaTh B KOMAH/E.
1.3. OcoGeHHOCTH OpraHU3aluH 00Pa30BaATEJILHOI0 MpoLecca
dopMa OPraHU3aALMH AeATEJIHLHOCTH JIeTel. TBOPUECKOe OO bEAMHEHUE.
I'pynna ofyuarommxcst ¢opmupyercst u3 pacuera He Oomee 10 uenosek. Habop
00yHaromuxcst MPOBOAUTCS O€3 MpenBapuUTEIbHOTO OTOOpa MeTei.
3aHATHS  TPOBOASTCE B KaOuHere, OOOpyIOBaHHOM  COIJIACHO  CaHUTApPHO-
snuaemMuonornueckuM npasunam U Hopmatusam CanlluH 2.4.43172-14 "CanutapHo-
SMUIEMHUOJIOTHYECKHE TPeOOBaHMSA K yCTPONUCTBY, COAEPKAHUIO U OPraHU3ALNHU PeXUMa pabOThI
00pa3oBaTeNIbHBIX OPTaHU3AIMNA JOTOTHATEIFHOTO 00pa3oBaHus nerei".
IIpuHUMDBI OpraHu3aluy 00pa3oBaTeNbHOMH AesITeJIbHOCTH:
- Hay4rocTh. DTOT HpUHIUI Npenonpeneisier coodmeHne o0ydaeMbIM TOJBKO
JIOCTOBEPHBIX, MPOBEPEHHBIX MMPAKTUKON CBEIECHUH, IPH OTOOPE KOTOPBIX YUUTHIBAIOTCS
HOBEHIINE TOCTIKEHHS HAYKU U TEXHHKH.
- HocrynaocTs. [IpenycmaTpuBaer COOTBETCTBHE OObeMa WM TIyOWHBI yueOHOro
MaTepHaja YPOBHIO OOINEro pa3BUTHUS YYALIMXCS B JAaHHBIA mepuoa, Ojaromaps uemy,
3HAHUS ¥ HAaBBIKK MOTYT OBITh CO3HATEIBHO M MPOYHO YCBOCHBL
- Ces13p Teopuu ¢ npaktukoir. O0s3bIBaeT BecTH 00yueHUE TakK, 4TOObI 0O0ydaeMble
MOTJIA CO3HATENIbHO MPUMEHSTh MPHOOPETEHHBIE UMH 3HAHUS HA NIPAKTHKE.
- CosHaTenpHOCTh M aKTUBHOCTH OOydeHus. B mporecce oOydeHus Bce neHCTBUS,
KOTOpble OTpabaTbIBa€T VYYEHUK, MAOJUKHBI ObITh 00OCHOBaHBL HyXHO y4YuTh
IIKOJbHUKOB KPUTUYECKH OCMBICIUBATh, W OLIEHUBATh (AKThL, Jenasi BBIBOIBI,
pasperiaTe BCe COMHEHHsI C TeM, YTOOBI MPOLECC YCBOSHHS U HApaOOTKHU HEOOXOIUMBIX
HABBIKOB IPOUCXOIMJIM CO3HATENbHO, C TMOJHOW YOEXIEHHOCTBIO B MPABHJIbHOCTH
oOy4yeHHns. AKTHUBHOCTb B OOyHYEHHH MpPEIIoJaraeT CaMOCTOATENBHOCTb, KOTOpas
IOCTUTaeTcss XOpOLIeH TEOPEeTHYECKOW W MPaKTHYeCKOW MOArOTOBKOH U paboToi
nenarora.
- Harnspaocts. OObscHeHMe TeXHUKH COOPKH POOOTOTEXHHYECKHX CPEACTB Ha
KOHKPETHBIX H3JENUAX M IMPOTPAMMHBIX NPOAyKTa. JJIi HArJIsAgHOCTH MPUMEHSIOTCS
CYIIECTBYIOIUE BUEO MAaTEPHAIIBL, & TAKXKE MAaTEPHUAIIbI CBOETO U3TOTOBIICHHSI.
- CucTeMaTHYHOCTh M TOCTIENOBATEIBHOCTh. Y4eOHBI MaTepuan naercs IO
OTIPENeICHHONW CHCTEME M B JIOTHUECKOW MOCIENOBATEIBHOCTH C IIEJIBI0 JIYUIIErO €ro
ocBoeHMs. Kak mpaBwiio 5TOT NPUHLUIN NPEeAyCMAaTPUBAECT H3yUEHHE IpeaAMeTa OT
MPOCTOTO K CIOXKHOMY, OT YaCTHOTO K 001memy.
- IIpoyHOCTh 3aKkperieHus 3HAaHUH, yMEHWH W HaBbIKOB. KauectBo oOyueHHs
3aBHCUT OT TOTO, HACKOJIbKO IIPOYHO 3aKPEIUIIOTCS 3HAHWA, YMEHHS M HaBbIKH
yUAIIUXCsl, TIO3TOMY 3aKpEIUICHHE YMEHHH ¢ HaBBIKOB JIOJDKHO JOCTHUTaThCS
HEOHOKPATHBIM LIEJICHAIPABICHHBIM TTOBTOPEHHEM U TPEHUPOBKOH.
- WnnuBunyanpHblil moaxon B odydeHun. B nmponecce oOyueHus memaror HCXOAHUT
U3 UHIUBUAYAIBHBIX OCOOSHHOCTEH AeTel 1 ONMPasiCh HA CHIIbHBIE CTOPOHBI YYaIIerocs,
JOBOIUT €r0 MOATOTOBJICHHOCTH 10 YPOBHS 00IUX TpeOoBaHUI.

OtanyuTenbHbIE 0CO0EHHOCTH MPOTrPAMMbI

[Iporpamma siBnsiercst 6a30BOi M HE MPEATNONaraeT HATHYUS Y O0yYAIOIIUXCsl HABBIKOB B
o0iacTi poOOTOTEXHUKH U MPOTPAMMUPOBAHUS. Y POBEHb MOATOTOBKH YYALIUXCS MOXET OBITh
Pa3HbIM.

IIpu mnombope ™marepwalioB U IUIAHUPOBAHUHU 3aHATHS HEOOXOAMMO MAaKCHMAaJbHO
YUUTBIBATDH OCO66HHOCTI/I rpynmel, BKJKOYAaTb I[MOUCKOBBICE W HCCICAOBATCIIBCKUE METOABI,
00s13aTenbHO 00y4aTh BECTH AUAJIOT, TUCKYCCHIO.
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PaGouasn nporpamma nocTpoeH Ha O6a3e o0pazoBaTeNbHON MPOrpaMMBbl ISl TUIAT(GOPMBI
LEGO MINDSTORMS EV3. Koncrpykrop LEGO MINDSTORMS EV3 mnpenocrasnser
00y4aroImuMCsi BO3MOXKHOCTb NMPHOOpPETaTh Ba)KHbIC 3HAHHS, YMEHHS W HAaBBIKH B IpOILECCe
CO3IIaHMsI, TPOrpaMMHpOBaHus U TecTupoBaHus podoros. Korcrpykrop LEGO MINDSTORMS
EV3 u mporpamMHoe o0ecriederHne K HEMy MPEAOCTABISET MPEKPACHYI0 BO3MOYKHOCTb YUHTHCS
pebenky Ha coOctBeHHOM ombiTe. lIporpaMMHoe obecrniedeHne OTIMYAETCS IPYKECTBEHHBIM
uHTepdecoM, NO3BOJSIOIUM CAMOCTOSITETIBHO HJIM € TIOMOLIBIO BCTPOEHHBIX YPOKOB
OCBaMBaTh MPOrpaMMHUpOBaHHE. BakHO, 4TO mpu 3TOM peOEHOK CaM CTPOUT CBOW 3HAHMS, a
yUUTENb B 00pa30BaTEIHbHOM IPOLECCE BHICTYIAET THIOTOPOM.

ITnardpopma EV3 Brmouaer B cebs Habop HacTtpamBaeMblx y4ueOHbIX 3amanmuii. OHH
MOCTABJISIIOTCS. B MU(POBOM BUIE W JIETKO HMHCTAJUIUPYIOTCS B mporpammuyio cpeny LEGO
Education MINDSTORMS. Huskuii nopor BxoxAeHus B mnporpammuyi cpeny LEGO
Education MINDSTORMS, no3BoJsieT mporpaMMHpOBaTh pobOTa y)ke Ha MEPBOM 3aHSITHH IO
poOOTOTEXHUKE, Aake CaMOMY HETOATOTOBJIEHHOMY YYalleMycCs, a WHTYUTHBHO MOHSTHBINA
uHTepdeiic obnerdaer 3Ty 3amaqy.

Teopernueckass 4dacTb OOy4YeHHUs BKJIOYaeT B ceOs 3HAKOMCTBO C Ha3HAYCHUEM,
CTPYKTYpOH U YCTPOMCTBOM pPOOOTOB, C TEXHOJOTMYECKHMH OCHOBAMH COOPKHM M MOHTAXa,
OCHOBAMH BBIYUCIUTEIbHON TEXHUKH, CPEICTBAMU OTOOPaKeHHSI HH(POPMALTHH.

K oCHOBHBIM OTJIHYHUTEJBLHBIM OCOOEHHOCTAM HACTOSIIIEH MPOrpaMMbl MOKHO

OTHECTH:

- KEWCOBYIO CHUCTEMY O0Oy4YeHUS,

- oOydeHre POEKTHOH NesATeTbHOCTH,

- HATPABJICHHOCTb HA Pa3BUTHE SOft-KOMIETSHIIHIA.

Kaxnbiii kefic cOCTaBISIeTC B 3aBUCUMOCTH OT T€Mbl M KOHKPETHBIX 3a]a4, KOTOpbIE
MPEeIyCMOTPEeHbl  MPOrPaMMOM, C  y4eTOM BO3PAaCTHBIX OCOOEHHOCTEW  Jered, uX
WHIUBUIYAJIbHON MOATOTOBJICHHOCTH, U COCTOUT U3 TEOPETHUECKOM U MPAKTUYECKONU YacTH.

Cogep:xaHrie pakKTHYECKUX PadOT U BUABI MPOEKTOB MOTYT YTOYHSITHCS, B 3aBUCUMOCTH
OT HAKJIOHHOCTEH yJaIluxcCsi, HAJIMYMsI MaTepPUaNioB, CpeACTB U np. Mozaenu cobuparorcst udo
[0 TEXHOJIOTUYECKUM KapTaM, Jubo B cuiy ¢aHTasuu obydqaromuxcs. Ilo mepe ocBoeHus
MPOEKTOB MPOBOAATCS COPEBHOBAHUS pOOOTOB, CO3AAHHBIX MHANBUAYAIBHO WIJIH TPYIITIAMH.



2. VYY4EBHO-TEMATHYECKHWM ILJIAH

2.1.1. Ocnoenoii 610k

Koaun4yecTBo yacos

Ne Pasnen
Teopus IIpakTHka Bcero
1. Beenenne B 00pa3oBaTeNbHYIO NPOTrpaMmy, 1 1
TeXHHKa 0€30MacHOCTH
2. OCHOBBI KOHCTPYUPOBAHUSI. 1 3 4
3. OcHosbl nporpammupoBanuss LEGO 2 5 7
MINDSTORMS Education EV3.
4. | IlonroroBka MpoeKTHBIX padoT 1 3 4
5. 3ammuTa mpoeKToB 1 1
6. | Pabora B UntepHere. [Tonck nadopmaruu o 1 1
Jlero - cOpeBHOBaHUSIX, ONMUCAHUN MOJENEH,
¢dororpaduii podOTOB.
7. | Pa3pabotka KOHCTPYKIHIA pOOOTOB JIst 1 6 7
BBITNOJIHEHUs] Pa3IMUHBIX 3a7ay.
8. IloaroroBka Kk COpPEBHOBAHUSIM 1 3 4
9. | IoaroToBka MpOEKTHBIX PaboOT 1 3 4
10. | 3amuTa npoeKkToB 1 1
Hroro: 8 26 34




3. COAEP)KAHUE MPOI'PAMMBI
Pa3nen 1: Beenenue B po0OTOTEXHUKY.
Tema: IHonamue o Pooomomexnuxe
Brenenwne B Hayky o pobotax. OCHOBHBIC BUIbI pOOOTOB, UX NpuMeHeHue. HanpasieHust
pa3BuTHsl poOOTOTeXHUKU. HOBelIie MOCTIKEHUST HAYKH U TEXHUKH B CMEXKHBIX O0aCTSIX.
TexHuka 0e30MACHOCTH.

Pa3zaen 2: OcHOBBI KOHCTPYHPOBAHHUS. XAPAKTEPUCTUKH PodoTa.

Tema:  Bepcuu  komniekmoe¢  EV3.  Kpamxuit  0030p  codepiiwcumnozo
pobomomexnuueckozo Komniiekma.

Homamrssas u oOpa3oBarenbHast BepcHsl, cxoicTsa u pasmmuus. O030p comepskumMoro
HaOOpPOB (HaTYUKU, CEPBOMOTOPHI, OJIOK, MPOBOJA, A€TANN KOHCTpyKTOpa). Hassanus neraneii.

Pa3nen 3: OcuoBbl nporpammuposanusa LEGO MINDSTORMS Education EV3.

Tema: O030p cpeabl NporpaMMHUPOBAHUS.

[Manutpa 6mokos. CrnpaBounbsie MaTepuansl. Camoyuutens. [Ipoexr. HoBas mporpamma.
Coxpanenune npoekta, mporpammbl. OcHOBaTeNnbHbIH pazdop mamutpel Oy0koB. CoequHEHUs
onokos. IlapamnenpHele mporpammsbl. [lomkmodenne poOoTa K KOMIIBIOTEPY U 3arpyska
nporpammel.  USB-coenunenne. Bluetooth-coenunenne. OObraHast 3arpyska. 3arpyska ¢
3amyckoMm. 3amyck ¢pparmenTa nporpammel. Habmonenue 3a cocrossareM moptoB. O6o3penarensb
naMsATH. Busyanusauus BbIONHAEMON B TaHHBI MOMEHT YaCTH NPOTPaMMBIL.

Tema: Motopsl. IlporpammMupoBanue ABHKEHHH M0 PA3JIHYHBIM TPACKTOPHSM.

Koncrpyuposanue skcrnpecc-6ota. IloHsitne cepBoMOTOp. Y CTPOWMCTBO CEPBOMOTOpA.
IMopTel ans TOAKIMIOYEHHS CEPBOMOTOPOB. 3eneHas mnanutpa OnokoB  ([leiicTBus).
ITonoxurenpsHOe U OTpULIATENbHOE JBIXKEHHE MoTopa. OnpeneneHue HalpaBieHUsl ABUXKEHUS
motopoB. brnoku «Bogabmoii MmoTop» u «Cpennuii motop». BriOop mopTta, BeIOOp peknma
paloThI (BBIKJIFOYHUTD, BKIIOUHUTh, BKIFOUYUTH HA KOJHMYECTBO CEKYHJ, BKIOYUTH HA KOJIMYECTBO
rpamycoB, BKJIIOYUTh HA KOJNMYECTBO OOOPOTOB), MOIIHOCTH JBUTaTeNs. Bribop pexnma
OCTaHOBKU MOTODA.

bnok «Hezapucumoe ynpasjaenue moropamu». biok «Pynesoe ynpasienue

Ynpaxuaenue 1. OtpadoTka OCHOBHBIX ABH)KEHUI MOTOPOB.

Yropaxkuenue 2. Pacder aBmkeHus poOOTa Ha 3aJaHHOE PACCTOSIHUE.

VYnpaxnenue 3. Pacuer ABUKEHUN MO JIOMAHOH JIMHUH.

3amaHust Ui CAMOCTOSITENIbHOM padoThL

Tema: PaboTa ¢ noacBeTKoii, 3kpaHOM U 3BYKOM.

Pabora ¢ skxpanom. BeiBox ¢uryp Ha skpaH gucmuies. Pexum oroOpaxkenust ¢uryp.
BeiBon snemeHTapHbBIX puryp Ha skpaH. BemBon pucyHka Ha 3kpaH. ['padudeckmii pemaxtop.
BriBOI puCyHKa Ha 5KpaH.

3amaHus Uil CAMOCTOSITENIbHOM padoThL.

Pabora ¢ moxceerkoii kHomok Ha Osoke EV3. Bnok mHOmKaropa COCTOSHHS MOJIYJIS.
Bribop pexxnma. Ynpaxknenue. JleMoHcTpauust paboThl MOACBETKH KHOMOK. PadoTa co 3BykoM.
brok BocmpomsBeneHus: 3ByKOB. PexkuM mpourpeiBaHus 3ByKOBOro (aiina. Bocrpoussenenue
3aIMCaHHOTO 3BYKOBOTO (paiina. PexxuM BOCIIPOM3BEACHUSI TOHOB H HOT.

3amaHus 111 CAMOCTOSITEIbHON padOoTHI.

Tema: Huka. IpepsiBanue nukia. LHuka ¢ nocryciaosuem.

OpanxeBass nporpamMmHasi nanutpa (Ympasinenue omneparopamu). CUETUYHK HTEpaLUid.
Howmep mmkina. Ycnosue 3aBepmenust padotsl nukia. [lpeppiBanne nukia. BapuanTe! BbIXona U3
nukia. IlpepbiBaHue BRIMONHEHNS LIUKJIA U3 NTapajiebHON BETKH MPOrpPaMMBl.

3amaHust 111 CAaMOCTOSTENIbHON padoThL

Tema: Ctpykrypa “llepexaouarenn”’.



Ecnu — To. bnok “IlepexaouaTens”. [lepekitouarens Ha BUI BKJIAAOK (MosHast popma,
Kpatka ¢popma). JlononHuTeNbHOE yeioBre B cTpykType Ilepexiouarens.

3amaHus 111 CAMOCTOSITEIbHON pabOoTHI.

Tema: Pabora ¢ naTunkamm.

JlaTyuk KacaHus.

Bremnuii Bua. Pexum usmepenus. Pexxum cpaHeHus. Pexxum oxxunanus. UsMeHeHne B
Onoke oxkunanus. Pabora 610ka mepeximoueHusi ¢ IPOBEPKOI COCTOSIHHUSA AaTYMKA KaCAHUS.

YnpaxHeHusl.

3amaHust Ui CAMOCTOSITENIBHOM padoThL.

Jaruyuk usera.

JlaTuuk 1BeTa W mporpamMMHbIid 070k matunka. OONacTH KOPPEeKTHOH padoThl JaTyvKa.
Bribop pexnma pabotsl natunka. Pexxum onpeneneHust U CpaBHEHUS LBeTa. Pexum n3MepeHus
MHTEHCUBHOCTH OTPAXEHHOT'O cBeTa. PeXUM H3MepeHNss HHTEHCUBHOCTH BHEILIITHETO OCBELIEHUS.
Pexxum kamubpoBku natumka. [IpuMep BBIIOJHEHUS peXMMa KaauOpOBKH. Pexum oxXumaHus
JaT4uKa LBETA.

YnpaxHeHusl.

3amaHus Ui CAMOCTOSITENIbHOMN padoThL.

JATYHK rHPOCKONMHYECKHH.

JlaT4uk TUPOCKON U mporpaMMHbIi Onok matumka. HampasneHue BpameHusi. Pexxumbl
paboThI AaTYMKA THPOCKOIL.

YnpaxHeHusl.

3amaHust Ui CAMOCTOSITENIbHOM padoThL.

JATYHK yABTPA3BYKOBOI.

Jatunk ynpTpasByka M IporpaMMHblid Onok matumka. Ompenenenue pasdpoca mycka
BosiH. CTpykTypa OJ0Ka yIbTpa3ByKa B pEXKUME H3MEPEHHSI.

YnpaxHeHusl.

3amaHust Uil CAMOCTOSITENIbHON padoThL.

HNH}ppaxpacHbIH AATYHK.

WUnppakpacHblli [aT4MK, MasuOK M UX MNporpamMMmHble Ooku. Pexxum omnpeneneHus
OTHOCHUTENIbHOTO PAacCTOSIHUSL 1O O0BekTa. PexXuMm ompeneneHuss paccTOSHUSI U YIJIIOBOTO
NOJIOXKEHUsT Masika. MakCHUMalibHble YIiibl OOHapyXeHHs HH(pPaKpacHOro maska. Pexumbl
IPOrpaMMHOTO OJI0Ka MH(PPAKPACHOTO AAaTYHKA. PeXXMM AMCTAaHIIMOHHOTO YIIPABJICHHUS.

YnpaxHeHusl.

3anaHus 111 CAMOCTOSITEIbHON pabOoTHI.

Pa3nen 4: IloaroroBka npoeKTHLIX padoT.
Obyuarommecss paboTalOT Han MpoekTamMu pPoOOTOB, MHIWBUAYAJIbHO HIIM B COCTAaBE
KOMAHABI. TeMaTI/IKy BbI6I/IpaI'OT CAMOCTOATECIIBHO NN C IOMOIIBIO HACTABHUKA.

Pa3pen S: 3ammuTa npoekTos.
3aLLII/ITa NpoOXoAuT B BUAEC MIPE3CHTALUN ITPOCKTOB HA OTKPBITOM 3aHATHH, KOH(l)epeHLII/II/Ij
POIUTENLCKOM COOpaHUH U AP. MEPOTIPUSATHUSX .

Pa3nen 6: PaGora B uHTEpHETE.
ITonck mHpOpMAMM O COPEBHOBAHMSX, OMHCAHUS MoOneled poOOTOB M MHCTPYKLUH K
HUM, UAEH IJI CO3[aHUs IPOEKTOB.

Pa3zpen 7: Pa3padoTka KOHCTPYKUHH Po0OTOB.

Pazpabotka, cOopka, MporpaMMUpPOBaHHE U TECTHPOBAHHE POOOTOB [UISI PELICHHS
pasnmuuHbIX 3anad. Padora B mporpamme LDD (Lego Digital Designer) — co3nanne HHCTPYKIHU
K po0ory.
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Paspen 8: IloaroroBka K COpeBHOBAHHSIM.

3HAKOMCTBO € PETJIAMEHTOM COPEBHOBAHHH MO POOOTOTEXHHKE, B YACTHOCTH C BHUAAMHU
COPEBHOBAHMA. 3HAKOMCTBO C Pa3IMUHBIMU TPEOOBAHUSMH K Pa3HBIM BO3PACTHBIM KaTErOPUSIM.
PaccmoTpenue cnadbIX B CHIIBHBIX CTOPOH KaXKIOTO BHA COPEBHOBAHMA.

Pasnen: OcHOBHbIE BUABI COPEBHOBAHMSI U 3JIEMEHTHI 3a1aHUH.

Tema: CopesHoBanus “Cymo”.

Pernament coctszanuii. CopeBHOBaHUSI pOOOTOB-CyMOMCTOB. Pasmepbl pobora. Bec
pobota. BapuanTe! koHCTpYKUMH. [IprMeps! anropuT™Mos.

YnpaxHeHusl.

3anaHus 11 CAMOCTOSITEIbHON paOoOTHhI.

CopeBHOBaHUH.

Tema: IlporpaMmMupoBaHne IBUKEHUS N0 JTHHHH.

BapuanTtel cnenoBanust mo guHMMA. Bapuantel poboTa ¢ OAHMM M ABYMSI JaTYMKAMHU
neera. KamubpoBka natumkoB. OTpaX€HHE CBETOBOTO IOTOKA IPH PAa3HOM PACIOJIOXKECHUU
JaT4YMKa HaJ MMOBEPXHOCTBIO JIMHUM. AJITOPUTM PydHOH KamuOpoBku. OmnpeneneHue TeKyIuero
COCTOSIHUS TATYMKOB. AJITOPUTM aBTOMATHUECKONW KATMOPOBKHU. AJITOPUTM IABM)KEHUS IO JIMHUU
“3ursar” (guckpeTHass cucTema ympaeieHus). AgroputMm “Bomna”. Ilouck wu mozacuer
nepexkpectkoB. MaBepcHas naunus. [lpoe3n nHBEPCHOro yyacTka ¢ TpeMs AaT4HKaMHU L(BETa.

YnpaxHeHusl.

3anaHus 111 CAMOCTOSITEIbHON pabOoTHI.

Tema: CopesHoBanus “Kereabpunr”.

Pernament coctszanuii. CopesHoBanue “Keremppunr’. Pasmepsr pobora. Bec pobora.
BapuanTte! koHCTpYKUMH. IIpuMepe! anropuTmMoB.

YnpaxHeHusl.

3anmaHus 111 CaMOCTOSITEIBHON pabOTHI.

CopeBHOBaHUS.

Tema: IloaroroBka K perHoHAJILHBIM COPEBHOBAHMSIM.

3HAKOMCTBO C PErJIaMeHTOM MEXIyHAPOAHBIX COPEBHOBAHUH MO POOOTOTEXHUKE
“WRO”. 3HaKOMCTBO C pa3iIMYHBIMH TPeOOBAHMAMU K Pa3HBIM BO3PACTHBIM KaTETOPHSIM.
PaccmoTpenune cnabbIx M CHJIBHBIX CTOPOH KaXKIOTO BUa cOpeBHOBaHUI. Paspaborka poboTa.
HnxenepHass kHUrA.

TpenupoBka Ha NOJAX.

Tema: BHyTpeHHUE COpeBHOBAHUSI.

IToaroroska. CopeBHOBaHUsl. Pe3ybTaThl.

Pa3znen 9: IloaroroBka npoeKTHLIX padoT.
Obyuarommecss paboTalOT HaI MPOEeKTaMu POOOTOB, MHIWBUAYAJIbHO HJIM B COCTaBe
KOMAHABI. TeMaTI/IKy BbI6I/IpaI'OT CAMOCTOATECIIBHO UJIU C TIOMOIIIBIO HACTABHUKA.

Pa3zpen 10: 3amura npoexTos.

3amuTa MpOXOAUT B BHJE MPE3EHTALNH MPOESKTOB HA OTKPBITOM 3aHATHH, KOH(pepeHIHy,
POAMTENBCKOM COOpPAHHUH U JIP. MEPOTIPUSITHSIX .
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4. OBECIIEYEHHUE ITPOT'PAMMBI

4.1. Meroauueckoe odoecreyeHue
ITocTpoenue 3anATHS BKIIOYAET B ceOst GPOHTANBHYIO, HHIUBUAYAIBHYIO U TPYIIIOBYIO

paboTy, a TakXKe HEKOTOPbI COpPEeBHOBATENbHBIA 3JeMeHT. lIporpamMmoii mpenycMoTpeHo
npoBeneHne KOMOWHUPOBAHHBIX 3aHATUN: 3aHATHS COCTOST U3 TEOPETHUECKOH U MPAKTHUECKON
qacTel, mpu4yém OOJbIIee KOJMUECTBO BPEMEHH 3aHUMAEeT HUMEHHO MPAKTHYECKas YaCTb.

Dopmbl opeanHU3AUUU YUEOHBIX 3AHAMUIL:

- Oecena;

- JIEKITHSL;

- nabopaTopHO-IpaKTUYeCKas padoTa,;
- TEXHHYECKOE COPEBHOBAHUE,

- TBOpUECKAask MacTepCKasi,

- WHIUBUAyAbHASI 3a1UTA TPOEKTOB;
- TBOPYECKUN OTYET.

Memoowl obpazosamenvroil OesmebHOCHIU:

- OOBSICHUTENIbHO-HUILUTIO CTPATHBHBII,

- SBPUCTUYECKUN METOJ;

- METOJ] YCTHOTO H3JIOKEHUS, TO3BOJIIIOIIUN B AOCTYMHOW ()OpMe ITOHECTH M0
00yHarOUXCsl CIIOKHBIN MaTepUa,

- METOJ] IPOBEpPKM, OLEHKM 3HAHUH U HABBIKOB, IO3BOJIIOLIUN OLEHUTH
nepefaHHble TeNaroroM MaTepuanbl M, 10 HEOOXOOUMOCTH, BOBpPEMs BHECTH
HEOOXOIUMbIE KOPPEKTUPOBKHU MO YCBOSHHIO 3HAHUI HA MPAKTUYECKUX 3aHATHUSX;

- HCCIIeIOBATEIbCKUI MeTon OOydYeHUs], AaoImuil OOydaroIuMCcs BO3MOXHOCTH
NPOSIBUTH ceOs1, TOKA3aTh CBOM BO3MOXKHOCTH, JOOUTHCS ONPEAENIEHHBIX PE3YJIbTATOB.

- npoOJEeMHOTO M3JIOKEHHsI MaTepuana, KOraa Iepen OOyJaroIUMCsT CTaBUTCS
HeKasl 3a7a4a, TO3BOJLIIONIAS PEUINTh ONpPEAeNIeHHBI 3Tam mporecca OOydeHUs u
nepeiTH Ha HOBYIO CTYIeHb OOyUeHUs,

- 3aKPEIUICHHUS B CAMOCTOSITEIbHOM padOThI 10 YCBOCHUIO 3HAHUH U HABBIKOB;

- JAAJIOTOBBIN U TUCKYCCUOHHBIM.

Ileoazozuueckue mexnonozuu
B mponecce oOydeHust mo nporpamMMe, HCHOIB3YIOTCS PA3HOOOPa3HbIe MeJarornyecKie

TCXHOJIOTHUH:
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- TEXHOJIOTUH Pa3BUBAIOLIEr0 OOy4YeHUs, HampaBjeHHble Ha OOLIee LEeNOCTHOe
pa3BUTHE JIMYHOCTH, HA OCHOBE AaKTUBHO-IEATEJIBHOrO  crocoba  oOydeHwus,
YUYUTBIBAIOIINE 3aKOHOMEPHOCTH PAa3BUTHS H OCOOEHHOCTH HHIHUBUIYYMA,

- TEXHOJIOTUH JIMYHOCTHO-OPUEHTUPOBAHHOTO OOYYEeHMs, HAampaBjeHHbIE Ha
pa3BUTHE WHAMBUAYAJbHBIX IIO3HABATENBHBIX CIHOCOOHOCTEH Kakaoro pedOeHkKa,
MaKCHMaJIbHOE BbISIBIICHHE, PACKPBITHE U UCIIOJNIb30BAHUE €r0 OMbITA,;

- TeXHOJNOTUU 1 epeHINPOBAHHOTO O0y4eHus, obecrneunBarole oOyueHHe
Ka)KJ0ro o0y4aro1erocs Ha ypoBHE €ro BO3MOXKHOCTEH U CTOCOOHOCTEH;

- TEXHOJIOTUH  COTPYAHUYECTBA, peaNM3yIOlIMe JIEeMOKPaTH3M, PaBEHCTBO,
NapTHEPCTBO B OTHOILICHMSX Megarora M OOy4aroIerocs, COBMECTHO BbIpaOaThIBAIOT
Lead, COoAepKaHHe, AT OLIEHKH, HAaXOAsChb B COCTOSHHUH COTPYIHHYECTBA,
COTBOPYECTBA.

- NPOEKTHBIE TEXHOJOIMH — AOCTHXKEHHE LeNU Yepe3 JAeTaIbHYI0 pa3paboTky
npoOsieMbl, KOTOpas [OJUKHA 3aBEPIIUTBCS pPEAbHBbIM, OCS3aeMbIM TMPAKTHYECKUM
pe3yJabTaToM, O(OPMIIEHHBIM T€M WJIH UHBIM 00pas3oM;



- KOMITBIOTEPHBIE TEXHOJOTHH, (hopMupyromue ymeHne paborarb ¢ nHpopmanuei,
HCCIIeIOBATEIbCKIE YMEHHUS, KOMMYHHUKATUBHBIE CIIOCOOHOCTH.
B mpaxTHke BBICTYNAIOT pa3InYHbIE KOMOMHALIUH 3THX TEXHOJOTUH, UX 3JIEMEHTOB.

Ocnoenvim memooomn opzanuzauuu y‘le6ﬂ011 0eAMebHOCHU NO npocpamme faeidemcs

Memoo Kelcoe.

Kefic — onucanue npoOieMHON cuUTyanun NOHSATHOH W Onm3koil oOyuarommmcs,

peleHue KOTopoil TpedyeT BCECTOPOHHETO U3YYEHMSI, TIOUCKA OTIOTHUTEbHON HH(pOpMAITUu 1
MOZIETUPOBAHMSI CUTYALIH WK OOBEKTa, C BBIOOPOM HanboIee MOAXOIALIETO.
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lIpeumywecmea memooa keiicos:

- IIpakTuueckas HarmpasieHHOCTb. Kelic-MeTos1 MO3BONISIET MPUMEHNUTh TEOPETUUECKHE
3HAHUS K PELIEHUIO ITPAKTHUECKUX 3a/1a4.

- Wnrepaktusaeii ¢opmat. Keiic-meron obecneunsaer OGonee sddexTuBHOE yCBOSHUE
Marepuara 3a CdeT BBICOKOH SMOIMOHAJIBLHON BOBJIEUEHHOCTH W aKTUBHOIO y4acCTHs
o0y4aeMbIX. YHYaCTHUKH MOTPYKAIOTCS B CUTYALMIO C TOJIOBOI: Y Kelica €CTh TJIABHBIA repot,
Ha MECTO KOTOPOrO CTaBUT cedsl KOMaHAa M pelaeT npolsieMy OT ero Jiuia. AKLIEHT TpH
00y4eHUH JIeNIaeTcsl He Ha OBJIAJICHHE TOTOBBIM 3HAHKEM, & HA €70 BBIPAOOTKY.

- Konkperneie Habbiku. Keic-MeTOn NO3BONSET COBEPLICHCTBOBATh YHHUBEPCAJIBHBIC
HaBBIKH (SOft-KOMIIETEHIMH), KOTOpbIe OKAa3bIBAIOTCS KpaiiHe HEOOXOOUMBI B PEAIbHOM
pabouem mporecce.

Y CJIOBHO MOXKHO BBIAEUTD CIIEAYIOIINE BUABI KeiiCoB:

1. MmxeHepHO-TIPaKTHYECKUIA

2. H:keHepHO-COLMANBbHBIIN

3. MHXeHepHO-TEXHUYECKUI

4. HccnenoBarenbCkuii (TPaKTUUECKUI HITH TEOPETUUECKH )



B xone paboTb! Haj KelicoM Lienecoo0pa3Ho UCTIONB30BaTh CIEAYIONUE METOIBL, IPUEMBI,
cpezacTBa v (popMbI OPraHU3ALMH, BHECCHHBIE B TAONIHITY:

Ne ®opmbl
OpraHu3anuu
1 DBpuUcCTUYECKAS
Oecena wim
JeKIUs
2 Hrpa

3 JlaGopaTopHo-

MpaKTU4YecKas
pabota

4 IIpoekr

5 HccnenoBanue

MeToanl n NMPUEMBI

- BBPUCTUYECKHI
METOZ;

- METOJl YCTHOTO
W3JI0KEHUS,
MO3BOJISIFOLLNN B
JIOCTYIHOHU (hopme
JIOHECTH 10
00yYaIoMXCs
CJIOJKHBIW MaTepua;
- IPAKTUYECKUI
METOZI;

- UTPOBBIE METO/IBL;

-penpOyKTUBHBIN
-4aCTUYHO-
ITOMCKOBBII

-HACCEA0BATEIbCKUM
METOJ,

-4aCTUYHO-
MIOMCKOBBIH (B
3aBHUCUMOCTH OT
YPOBHSI IOATOTOBKH
neTen)
-HACCEA0BaTEIbCKUM
METOJ,

Bo3mo:xHbBIH
JUAAKTHYECKHI
MaTepuan
MPE3CHTALINS,
IUIaKaT, KapTOUKH,
BUJICO

MIpaBUJIA UTPBI,
KapTOYKHU C
OIMCAHUEM POJIEU
WY 3aJIaHui,
aTpuOyTHKa UTPbI
BUJICO, MPE3CHTALHS,
TUIAKaThI, KAPTOYKU
C OTMHMCaHUEM X0/1a
paboThI, CXEMBI
cOOpKU U T.JI.
Mpe3eHTaIus, BUJIEO,
namsTKa paboThl HaJl
MPOEKTOM

MpE3CHTALMS, BUICO,
OIIMCaHHE X0J1a
HWCCIICIOBAHUS U T.JI.

Y4eOHO-MeTOANYECKHE CPEeACTBA 00yUYeHHUSI:

Ooo0ooad

nocodust Juig mejarora M oOydarommxcs,

(I)OprI KOHTPOJIA

(bpoHTaTBHBIHN 1
VHTUBH Ty QJTbHBIH
YCTHBIH OIIPOC

pedIeKCUBHBIN
caMOaHaun3,
KOHTPOJIb U
CaMOOIICHKa
o0yJaronmxcs
B3aUMOOLICHKA
00yYarOIIMHUCS
pabot apyr apyra

3aIlMTa IIPOCKTa,
y4acTHE B HAy4YHOU
BBICTaBKE

KOH(epeHIIUs

CIIeLMATM3UPOBaHHAS JIUTEPATYpa MO pOOOTOTEXHUKE, MO00pKa KYpPHAJIOB;
Ha0OPBI TEXHUYECKON TOKYMEHTAIIUHU K IIPUMEHSIEMOMY 000PYI0BaHHIO;
00pa3sIbl MOJIENCH M CHCTEM, BBITIOJIHEHHBIE 00YYalOIIMMUCS U TIEIaroroM;
IIaKatel, (JOTO U BHICOMATECPHUAIIBI;
yueOHO-MEeTOJMUECKHUE

BKJIIOYArOmue

IUIAKTHYECKU, WH(POPMAIIMOHHBIA, CHpPaBOYHBI MaTepuaibl Ha pPAa3JIMYHBIX HOCHUTENSX,
KOMITBIOTEPHOE U BUI€0 000pYJOBaHME.

[IpumeHnsieMoe Ha 3aHATUAX JUAAKTUYECKOE U Yy4eOHO-METOJIMYEcCKOoe obecreueHue
BKJIIOYAET B ce0s 3JIEKTPOHHBIE YUEOHUKH, CIIPABOYHBIE MaTEpPHAaJIbl M CUCTEMBI HUCIIOJIb3YEMbIX
nporpamm, HTEepHET, paboune TeTpaan 00y4yaromxcsl.
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4.2. MaTepuaJbHO-TeXHHYECKOE 0O0ecneueHue

Kabuner, ocHaIeHHBIH KOMITBIOTEPHOH TexHUKOH, He MeHee 1 [IK Ha 2 yueHmka.

Koncrpykropst LEGO MINDSTORMS EV3, I10: RobotC

Pexomennyemoe yuebroe o0opynoBaHue, paccCuuTaHHOE Ha rpynmy u3 10 yyammxcs:

JInnus 1 «OcHOBBI pOOOTOTEXHHKH Kon-so | En.usm
bazoBblit Habop A H3y4deHHst pOOOTOTEXHUKU 1 LIT.
PecypcHublit HaOOp 111 U3ydEHUST pOOOTOTEXHUKH 1 LIT.
Hononuurensabiii Habop LEGO — 9641 (niHeBMaTHKa). LIT.
JlaTuuk TeMmepaTypel 1 LIT.
Wndpaxpacusrii natank +HUK mask 1 LIT.
Jatauk 11BeTa 1 IIT.
3apsiiHOE YCTPONCTBO MOCTOSIHHOTO Toka 10B 1 IIT.
Becer 1 LIT.
CexyHnomep 1 LIT.
HsmeputenbHas pysnerka 1 LIT.
L{BeTHBIE KYOHKH ScM*ScMm ( ) 4 LIT.
Pamku u kyObl 17151 3amepa poOOTOB LIT.
MebenbHbIe IUTHI 1J1s1 COOPKU JTaOUPUHTA IIT.
IlBeTHas uzosenHTta (4epH., KpacH., 3ell., CUH., JKeJT., Oel.). 6 IIT.
I'oToBBIE MONA 7151 3aJaHUNH U COPEBHOBAHUI. LIT.
Cron ans 3amycka podoToOB IIT.
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5. MOHUTOPHUHI OBPA3OBATEJIBHBIX PE3YJ/IBTATOB

Cucrema 0TCJIeKMBAHNSI, KOHTPOJISI H OLICHKH Pe3yJIbTATOB mpouecca 00y4eHus Io
JAHHOMN IporpaMMe UMeeT TPU OCHOBHBIX 3JIEMEHTA!

- OnpeneneHre Ha4aJIbHOTO YPOBHS 3HAHUN, YMEHHUI U HABBIKOB OOYYAIOLITIXCSI.

- Texymuii KOHTPOJIb B TEUEHHE Y4eOHOTO roja.

- UTOroBbIi1 KOHTPOJIB.

BxoaHoii KOHTPOJB OCYIIECTBISIETCS B HaYaIe OOyUEHHs], UMEET CBOEH I1eJIbI0 BBISIBUTD
UCXOIHBIA YPOBEHB IMOATOTOBKH OOYYAOIITIXCS.

BxonHO KOHTPOJb OCYIIECTBISIETCS B XO/€ MEPBbIX 3aHATUH C TTOMOLIBIO HAOMIOACHHS
nefarora 3a padoToit o0y4aro X cs.

Texkymuii KOHTPOJIb TPOBOIUTCS B TeUeHHE yuebHoro roga. Llenp Tekymero KOHTpos
— OIPENeNUTh CTENEeHb U CKOPOCTh YCBOCHHUS KaXIbIM PEOSHKOM MaTepHasa i CKOPPEKTHPOBATh
nporpamMmy obydeHus, eciu 3To Tpedyercst. Kpurepuil Tekymero KOHTpOIIst — CTeTIeHb YCBOCHUS
00y4arOIUMHUCS CONEPIKaHUSI KOHKPETHOro 3aHATHs. Ha Kanom 3aHsATHH mpernojaBaTelb
HabonaeT u QPUKCHPYET:

- IeTel, JIerko CIPaBUBIINUXCS C COAEP KaHUEM 3aHSTHS,

- JI€Tel, OTCTAIOLINX B TEMIIE FJIH BBIMOJHSIIOINX 3aaHus C OIIMOKaMHU, HEOYeTaMH,

- IeTell, COBCEM He CIIPaBUBLINXCS C COAEPKAHUEM 3aHATHS.

HroroBplii KOHTPOJIb MPOBOIUTCS B KOHLE ydebOHOro roma. Bo Bpemsi mrorosoro
KOHTPOJIsI onpeaensiercs (PakTUIeCKOe COCTOSHUE YPOBHS 3HAHHM, YMEHUH, HaBbIKOB peOeHKa,
CTeleHb OCBOEHMsI MaTepuana [0 KaXIOMy HW3Y4YeHHOMY pasfeny U Bcell mnporpamme
O00BETUHEHHUSI.

®opMBbI IOABEJEHNUSI HTOTOB 00y4eHHsI:

- WH/IMBUAYAJIbHAS YCTHAS/TIMCbMEHHAS IPOBEPKA,;
- (bpoHTaIBHBIN Ompoc, becena,
- KOHTPOJIbHbIE YIIPAKHEHUS U TECTOBbIE 3a/1aHU,;
- 3allUTa UHAUBUYAJIBHOTO WK TPYIIIIOBOrO MPOEKTa,
- BBICTaBKa padoT;
- MEXTPYIIOBbIE COPEBHOBAHUS,
- B3aMMOOIICHKA O0yYaromuMucs paboT Ipyr apyra.
Onna 3 QOpM TeKyIero 1 HTOroBOro KOHTPOJIsl - CODEBHOBAHUSI.

Ouenka pe3yJibTaTOB.
ITo wroram cocrapnsiercst TabMuIa OTCIEKHUBAHUS OOpPa30BATENbHBIX PE3YJBTATOB, B
KOTOPOI 00yHarommecs o Kax10i TeMe BBIXOAT Ha CIEAYIOLINE YPOBHU MIKAJIbI OLIEHKH:
1. BpICOKHUH pe3yJbTaT — MOJHOE OCBOEHUE COMIECPIKAHMS,
2. CpenHnuii — 6a30BBIN YPOBEHBD;
3. Hwuskuii — 0cBOEHHE MaTepHasia HA MUHUMAJIBHO AOMYCTUMOM YPOBHE.

Tabauua MOHMTOPUHIa 00pa30BaTe/IbHBIX Pe3yabTATOB:

YpoBeHb pa3BUTUA YMEHUN U HAaBbIKOB
YposeHb BAageHMs
TEPMUHONOTUEN U

ypOBEHb HaBbIKOB

YpoBeHb HaBbIKOB cosgaHus
P.MN. TEOPETUYECKUMMU .
No cbopku poboTa no NpoCcTEMLLINX
Obyuatowerocs 3HaHUAMM Mo
NHCTPYKLMW. nporpamm
pasgenam PyKL porp
(anroputmos).
nporpammbl

Cent. | flek. | Mait. | Cenr. | Oex. | Mait. | Cenr. | flek. | Mair.
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@opMbl  OTCAEKHBAHHS W KOHTPOJS Pa3BHBAKOIIMX M  BOCIHTATEIbHBIX
pe3yJIbTaTOB:
- OLIEHKAa YCTOHYMBOCTH HHTEpeca OOYYAIOIIMXCS K 3aHATHSIM C MOMOLIBIO HaOIOACHUs
nenarora ¥ CaMOOLICHKH OOyYaroLIIXCs,
- OLlEHKa YCTOMYMBOCTH HHTepeca OOYYAIOLIMXCS K YYaCTHI0 B MEPOMPHSITHUSX,
HanpaBJeHHbIX HAa (OPMHUPOBAHHME W Pa3BUTHE OOLIEKYJbTYPHBIX KOMIIETEHIMH C MOMOLIBIO
HaOJFOIEHUS TTefjarora ¥ CaMOOLIEHKH O0YHarOIUX CS;
- CTaTUCTUYECKHI Y4eT COXPAHHOCTH KOHTHHIEHTA O0YUaIOIUXCS,
- CPaBHHUTENIbHBIA aHAMM3 YCIEIIHOCTH BBIMOJHEHUS 3afaHuil OOy4aroLMMUCS HA
HAa4yaJIbHOM U TIOCJIEAYIOLIMX TanaxX OCBOSHHsI MPOTrPaMMBbI,
- aHaJIN3 TBOPUECKUX U MPOEKTHBIX paboT 00yUarommxcs,
- co3aanue OaHKa MHIUBUAYAIbHBIX JOCTHXKEHUI BOCTUTAHHHKOB,;
- OLIEHKA CTEMeHH y4acTUsl U aKTHBHOCTH OOYYarOLIerocsi B KOMaHHbBIX MMPOEKTax,
COPEBHOBATEJIBHON U KOHKYPCHOM E€ATENBbHOCTH,

- OIICHKa JUHAMHUKM T[OKa3aTejiell pa3BUTUA TO3HABATENIbHBIX CHOCOOHOCTEN
ofOyuaromuxcst  (BHUMaHUS,  MaMATH,  HM300pPETaTeIbHOCTH,  JIOTHYECKOr0 U
MPOCTPAHCTBEHHOTO MBIIIJICHUsT W T.JI.) C TIOMOIIBIO HAONIOACHHS Tienarora W
CaMOOLIEHKH O0YyYaroIuxcs;

- HaOmoneHne W (PUKCUpOBAHME W3MEHEHHWH B JIMYHOCTH W TOBEIACHHU
o0ydaromuxcst ¢ MOMEHTa IOCTYIUICHHsT B OOBbEOWHEHHEe M O Mepe HMX y4acTHsl B
NEeATENIbHOCTH,

- WHIUBUIyAJIbHbIE U KOJUIEKTHBHBIE OeCebl C 00yUYaro ITUMUCS.
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6. CIINCOK TH®OPMALIMOHHbBIX NCTOYHUKOB
6.1. HopmaTuBHO-IpaBoOBbIE TOKYMEHTbI

L @enepanbHblii 3akoH «O6 ob6pazoBanun B Poccuiickoit ®enepanun» Ne 273-O3 or
29.12.12 roma. - [DnekTpoHHBIM pecypc]. - Pexumm moctyma: base.garant.ru/70291362/
(uH(pOpMaLIMOHHO-TIPaBOBOH mopTai «I'apant»).

2. ITpuka3 MunucrepctBa oOpa3oBanust 1 Hayku Poccuiickoit @enepamuu ot 09 HOSOps
2018 r. Ne 196 «O0 yTBepkIeHUHN TOPSIKA OPraHU3AIMH M OCYIIESCTBICHUS 00pa30BaTEIILHOM
JESITeIbHOCTA TIO JIOTIOJIHUTENBHBIM  0011e00pa3oBaTebHBIM MpOrpaMMamM» [ DNEeKTPOHHBIN

pecypc]. - Pexum  gmocryma:  https://www.garant.ru/products/ipo/prime/doc/72016730/
(uH(pOpMaLIMOHHO-TIPaBOBOH mopTai «I'apant»).

3 Konnenuust pa3BUTHS JOMOJHUTEIHHOTO OOpa30BaHMs JETed, YTB. pPaCHOPsLDKEHUEM
[IpaBurensctBa PO ot 4.09.2014 roma Ne 1726-p. [OnexrponHsiii pecypc] — Pexum gocryna:
http://mMmunoOpHayKu.ph/n0KyMeHTbI/ajax/4429 (opunmanbHLIHI caur MunucrepcTBa
oOpaszoBaHus u Hayku PD).

4, CanlluH 2.4.4.3172-14 "CaHuTapHO-3NIUAEMUOJIOTHYECKHE TPeOOBaHUS K YCTPOWCTBY,

COACP)KAHMIO W  OpraHu3alMd  pexuma  paboTbl  00pa3oBaTelbHBIX  OpraHM3AIMN
JIOTIOJTHUTENBHOT0 00pa3oBaHus feTell", yTB. [ TaBHBIM rocy1apcTBEHHBIM CaHUTAPHBIM BPauoM
P® or 04.07.2014 N 41. - [DnekrpoHHbli pecypc]. - Pexum  gocryna:
https://www.consultant.ru/document/cons_doc LAW_ 168723/ (odunmanbHBII caiiT
CIpaBoO4HOM npaBoBoii cuctemsl «Koncynprantllntocy).

5. locynapctBennass mnporpamma P® «Pasputume oOpazoBanus Ha 2013-2020 roms,
yTBepkAcHHOM nocraHoBieHueM IlpaButensctBa PO Ne 295 ot 15.04.2014 r. - [DOnexkTpoHHBIN
pecypc]. - Pexum goctyma: https://base.garant.ru/70643472/#friends (uH(bOpMAaIOHHO-
npaBoBOM moptan «l apanr»).

6. Crparerust uHHOBaLMOHHOrO pas3BuTHs Poccuiickoit denepanum Ha nepuon no 2020
rojia, yTBEpXACHHbIM pacnopsbkeHueM [IpaButensctBa PO Ne 2227-p ot 08.12.2011 ropa. -
[DneKkTpOoHHBIN pecypc]. - Pexum JOCTyTA:
https://www.garant.ru/products/ipo/prime/doc/70006124/ (uHDOpMAIOHHO-TIPABOBON MOPTAT
«["apanT»).

7. @enepanbHas LeneBas IMporpamMma pasBuTHs oOpazoBanus Ha 2016-2020 rogasl,
yrBep)kaeHHol [loctanoBnenuem IlpaButensctBa P® Ne 497 or 23.05.2015 roma. -
[DnexTpoHHBIN pecype]. - Pexxum noctyma: https://base.garant.ru/71044750/ (uadopmanmonHo-
1paBoBoil noptan «I['apanr).

6.2. UndopmanmoHHble HCTOYHUKH /1JIs1 IEIarOroB

l. Anroputmmsauusi u mnporpammupoBanue [Tekcr] / WMH. ®amuna, W.C. T'ymmn, T.C.
Bboromonosa u ap. - M.: Kynuu-Ilpecc, 2007. - 276 c.

2. benmosckas, JLI'. Hcnonb3oBanne LEGO-poO0OTOB B MH)KEHEPHBIX MPOEKTaX IIKOJIbHUKOB.
OrtpacneBoit monxoxn [Tekcr] / JL I'. benmosckas, H.A. bemuosckmit. - M.: JIMK IlIpecc,
2016.

3. bemumosckas, JLI.  PoOorusupoBanHbie  nabopaTopHble  paboTel 1O  (pu3MKe.
[MponeneBtuuecknii kypc ¢usuku (+ DVD-ROM) [Teker] / JL I. benuosckas, H.A.
benuorckuit. - M.: IMK Ilpecc, 2016.

4. beikoB, B.I'. BBeneHue B KOMIIBIOTEPHOE MOJEIMPOBAHHUE YNPABISAEMBIX MEXAHUYECKHUX
cucteMm. Ot mastTHuKa K poboty [Tekcr] / B.I'. beikos. - CII6: Hayka, 2011. - 85 c.

5. BmacoBa, O.C. Oob6pa3zoBarenbHas pOOOTOTEXHHWKAa B Y4YEOHOW MAEATEIBHOCTH YYaIlUXCS
HavyayibHOM mikosbel [Tekcr] / O.C. Bnacosa. - YensoOunck, 2014.

6. Jlyuun, P.M. IIporpammupoBanue BcTpoeHHBIX cucteM. Ot mozaenu k poboty [Teker] / P.M.
Jlyuun. - CII0: Hayka, 2011. - 183 c.
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Metoanueckoe pykoBoacTso «Podororexnuka Ha ocHoe TETRIX».

Mupomuna, T. @. Obpas3osarenbHas poOOTOTEXHUKA Ha YpOKax MHPOPMATUKH U (PU3UKE B
cpenHeit mkoje: yaebno-meroaudeckoe nocodue [Tekcr] / — T.®. Mupomuna. — UenssOuHCK:
Barmsig, 2011.

Hukynmun, CK. CopepkaHue Hay4yHO-TEXHHYECKOTO TBOPYECTBA YYAIIUXCS W METOIBI
obyuenusi [Tekcr] / C. K. Hukynun, I' A. ITonrasen, T.I'. Tloarasen. — M.: MAH, 2004.
IleppunrveBa, JI. II. OOpaszoBatenpHas poOOOTOTEXHHWKAa BO BHEYPOUHOH yueOHOMH
nestenbHOCTH: yueOHo-MeTonuueckoe nmocodue [Tekcer] / — JL I1. Ileppunpvena. — UensOunck:
Barmsig, 2011,

ITerun, B. IlpoekTsl ¢ ucnonb3oBanueM koHTposiepa Arduino [Tekcr] / — CII6: BXB-
ITerepOypr, 2015.

.Ilonrtasen, I''A. CucrtemHplli MOAXOJ K Hay4YHO-TEXHUYECKOMY TBOPYECTBY YyUalUXCs

(mpobnemer opranm3aumu u ynpasienusi) [Tekcr] / I'A. Ionrasen, C.K. Huxkymn, I'H.
JloBeukuii, T.I'. ITonrasen. —M.: M3pateasctBo MAHM. 2003.

Comwmep, V. IIporpammupoBanre MUKpokoHTpoJutepHbIX miat Arduino/Freeduino [Tekcr] /
Y. Commep. — CIT6: BXB-IlerepOypr, 2012.

@unmunmnos, C. Ypoku pobororexanku. Koncrpykuus. JIpmwkenne. Ynpasnenue [Tekcr] / C.
@ununmos. — M.: Jlaboparopust 3Hauwmid, 2017.

6.3. UndopmanunoHHble HCTOYHHKH JJIsI 00y YAI0IIUXCS

. betikran, JIx. Koncrpyupyem poborom Ha Arduino. Ilepsrie maru [Tekcr] / k. Bexran. —

M: Jlabopatopus 3Hanuii, 2016.

. bermmosckas, JI. I'. V3Haiite, kak nporpammuposath Ha LabVIEW[Tekct] / JI. I'. bennosckasi

—M.: IMK Ilpecc, 2014.

. baym, /1. Uzyuaem Arduino. UHCTpyMeHTHI 1 MeTON TexHUYecKkoro BonmedcTsa [Teker] / [1.

bnym. — CI16: BXB-IletepOypr, 2016.

. Momnk, C. IIporpammupyem Arduino. OcHoBel paboter co ckerdamu [Tekct] / C. Mosk. —

CII6: Iutep, 2016.

. Ipenxo, M. 123 Dkcnepumenta no podororexnuke [Tekcr] / M. Ilpenko. — M.: HT Ilpecc,

2007.

. @unmunmos, C. Ypoku podortorexanku. Konctpykuus. Jpmwkenue. Ynpasnenue [Tekcr] / C.

Ounmunmos. — M.: Jlaboparopust 3HauwmiA, 2017.

. @unmunmos, C.A. Pobororexnuka st nereii u ponureneit [Texcr] / C. @umunmos. — CII6.:

Hayxka, 2013. - 319 c.



