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IHosicHUTEILHASA 3ANIHCKA

[Iporpamma 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 @enepanumy.

3.@enepanbublii 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 JOMOJHUTENBHOrO obOpasoBanusi nereii g0 2030 ropa,
yTBep:kaeHHas pacnopsbkeHueM IIpasurensctBa Poccuiickoit @enepauuu ot 31 mapra 2022 r.
Ne 678-p.

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

6.Vka3 Ilpesunenta Poccuiickoii @enepanuu ot 09.11.2022 Ne 809 «O06 yTBepkneHun
OCHOB TroCy#apCTBEHHOM TMOJMTUKM [0 COXPAHEHUI0 U YKPEIUICHHIO TPaAMLIMOHHBIX
POCCHICKUX NyXOBHO-HPABCTBEHHBIX LIEHHOCTEMN .

7 IlocTaHoBneHue [ aBHOrO rocynapCTBEHHOrO CaHMTapHOro Bpada P® ot 28 ceHTsOps
2020 . Ne 28 «OO0 yrBepkmenun canutapHbix mnpasmn CIT 2.4.3648-20 «CanurtapHo-
SMUIEMHUOJIOTHYECKHEe TpeOOBaHMA K OpraHu3alMsM BOCHHTAHHUS M OOY4EHHUS, OTAbIXAa U
03710poBJIeHUs fieTei u Mononenny (nanee — CanlluH).

8 IlocTanosnenue I maBHOro rocyaapCTBEHHOrO CaHUTApHOro Bpada PD ot 28 ausaps 2021
r. Ne 2 «O0 yTBep>KIeHUH CAHUTAPHBIX MPABHI 1 HOPMY.

9 Ilocranosnenue IlIpaButenvcrBa Poccuiickoit @eneparun ot 11.10.2023 Ne 1678 «O6
yTrBepkaeHnu [IpaBuyl mMpUMEHEHHsT OPraHM3aLUSMH, OCYLIECTBISIFOIIUMHU O0pPa3OBaTEIbHYIO
IEATEIbHOCTD, SJIEKTPOHHOTO OOYYEHHS, JUCTAHLMOHHBIX OOpa30BATENbHBIX TEXHOJOTHHA NPHU
peanu3any 00pa3oBaTEIbHBIX IPOrPAMM.

10.Ilpukas MuHucrepcTsa Tpyaa M couuanabHON 3amuThl Poccuiickonn Penepaunuu OT
05.05.2018 Ne 298 «OO0 yrBepkmeHun mpodeccnonampbHoro cranpapra «llemaror
JOTMOJHUTEIBHOTO 00pPa30BaHuUs AETEH U B3POCIIBIXY.

11.Ilpukas Munucrtepcrsa mnpocsewmenuss Poccuiickoil ®@enepauuu ot 27 urona 2022
r. Ne 629 «O0 yrepxknenuu Ilopsimka OpraHu3allM U OCYIIECTBJIEHUS 00pa3oBaTEIbHOMN
NEATEIbHOCTH MO AOMOJHHUTENBHBIM  00IeoOpa3oBaTeNbHbIM —MporpamMmam» (manee —
IMopsinok).

12 Ilpukas Munncrepctsa mnpocsemenus Pocculickoir  ®@enepanuu ot 03.09.2019 Ne
467 «O06 ytBepxkaennn LleneBoli MOmenH pa3BUTHA PErHOHANBHBIX CHCTEM IOIMOJHUTEIHHOTO
obpazoBaHus neTeiy.

13 Ilpukas MuHHucTepcTBa Hayku © BhIciiero obOpasoBanus P® u MuHucrepcrsa
npocseuiernss P@ ot 5 asrycra 2020 r. Ne 882/391 «O06 yrBepxnennu lopsinka opranuzauuu u
OCYLIECTBJICHHsT OOpa30BAaTEIbHONH JAEATENbHOCTH TPH  CeTeBOH (opMmMe  peanuzauuu
00pa30oBaTENIbHBIX ITPOTPAMM.

14 IlucbMmo MunoOpHaykun Poccrmm Ne 09-3242 or 18.11.2015 «O wnHampaBneHHH
uHpopmaumm» (BMecre ¢ «METOOMYECKUMH PEKOMEHNALMSIMH IO MPOSKTHPOBAHUIO
JOTMOJHUTEIBHBIX O0IIEPa3BUBAIOIINX MTPOrpamMm (BKIIFOUAsl pa3HOYPOBHEBBIE IPOTPAMMBI ).

15.ITucekmo MunoOprayku Poccum ot 28.08.2015 Ne AK-2563/05 «O meromuyeckux
pekoMeHnmarusx»  (BMecre ¢ «MeETOOUYECKUMH PEKOMEHAALUUSMH TI0  OpraHW3aluu
00pa3oBaTEeNIbHOW  AEATENBHOCTH €  HCIOJNB30BAHHMEM  CETeBBIX (OpM  peanu3auuu
00pa30oBaTENIbHBIX ITPOrPAMMY.



16 Ilucemo Munucrepcrea npocsemienuss Poccuiickoit  ®enepauuun ot 30.12.2022 Ne
AB-3924/06 «O HampaBleHHH METOAMYECKHX pPEKOMeHmauui» (BMecte ¢ «MeTOOUYeCKUMU
pexomeHnanusmu «Co3aHne COBPEMEHHOTO WHKJIFO3UBHOTO 00pa30oBaTeIbHOIO MPOCTPAHCTBA
I JeTeldl ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMH 370POBbS M JETeH-MHBAJIMIOB Ha 0Oase
00pa3oBaTEeNIbHBIX OPraHM3alMH, PEATU3YIOIUX OMOJHUTENbHbIE 00Ieo0pa3oBaTenbHbIe
nporpaMmel B cyobektax Poccuiickoii ®denepanmmy).

17 IIncemo Munucrepcrsa npocsewmeHuss Poccuiickoin ®@enepanun ot 07.05.2020 Ne Bb-
976/04 «PexoMeHaaLMu MO peaTn3aluyd BHEYPOUHON NESTEIbHOCTH, POTrPaMMbl BOCIIUTAHUS U
COLMANM3ALUN H JOIMOJHUTENbHBIX 00Ie00pa3oBaTeNbHbIX NPOrpaMM C TNPUMEHEHHEM
IMCTAHIIMOHHBIX 00Pa30BaATENbHBIX TEXHOJIOTUI.

18.Ilpukaz Munucrepctsa 0Opa3oBaHHs U MOJOAEKHON MONMUTHKH CBepasoBCKOH obyacTu
or 30.03.2018 Ne 162-J1 «O0 yrBepknenuun Konuenumm passutus  oOpa3oBaHHs — Ha
teppuropun CeepanioBckoit obnmactu Ha mepuon ao 2035 romay.

19 Ilpukaz Munucrepcrsa o0pa3oBaHHus U MOJIOAEKHONW NOIUTUKH CBEpAIOBCKON obyacTtu
ot 29.06.2023 Ne 785-]1 «O0 yreepknennn TpeOoBaHUH K YCIOBUSIM W TOPSAKY OKa3aHUS
rOCYHapCTBEHHOW yciyru B conumainbHOH cdepe  «Peamuzarms JOTOJHUTEIbHBIX
00pa3zoBaTeNIbHBIX MPOTPaMM B COOTBETCTBUH C COLMATBHBIM CEPTUHUKATOMY.

- Ycrasa MOY baiinosckas COLLL

CoBpemeHHbIII Teprox  pa3BuTHs  OOLIECTBA  XapaKTEpU3yeTCs  MAacCIITaOHBIMH
U3MEHEHHSMH B OKpPYy’)KalOIleM MHpe, BISKYIIMMH 32 COOOW MepecMOTpP COLMATbHBIX
TpeOoBaHMI K OOpa3OBaHUIO, MPEANONATAOIIUMHI €r0 OPHEHTALMI0 HE TOJIbKO Ha YCBOEHHE
O0y4YarOIUMCsI OMpPeeIeHHON CyMMbl 3HAHUH, HO W Ha Pa3BUTHE €ro JHUYHOCTH, a TaKkKe
OBJIAJICHUE METAMPEAMETHbIMI KOMIIETEHIMAMH. BOJBIIUMHU BO3MOJKHOCTSMH B Pa3BUTHH
JIMYHOCTHBIX PECYPCOB LIKOJBHUKOB 00J1a1aeT MOArOTOBKA B 001aCTH POOOTOTEXHUKH.

DBOIONHA COBPEMEHHOrO OOIIECTBA M MPOM3BOACTBA OOYCIOBMIIA BO3HHUKHOBEHHE U
pa3BUTHE HOBOrO KJIacCa MAIIWH — POOOTOB, M COOTBETCTBYIOLIErO HAYYHOIO HAIPABICHUS —
poGororexnuku. PoOOTOTeXHMKAa —HMHTEHCHUBHO  Pa3BHUBAIOINASCS  HAYYHO-TEXHHUYECKAsl
IMCLUITUIMHA, U3yYaoLIasi He TOJbKO TEOPHUI0, METOMBI pacyeTa U KOHCTPYHUPOBAHUS pOOOTOB, UX
CHCTEM M 3JIEMEHTOB, HO U MPOOJIeMbl KOMIUICKCHOH aBTOMATH3aLUH TPOU3BOACTBA M HAYYHBIX
UCCIIEIOBAHUN C MPUMEHEHHEM POOOTOB.

Hacrosimmass nomonnutenpHast ofmeoOpasoBaresbHas oOLIepa3BUBAOLIAsT MPOTrpaMMa
UMeeT TeXHHYECKYH HAMPABJEHHOCTh M MPEAyCMAaTPUBAET pa3BUTHE HE TOJBKO
npogeccnoHaabHbIX KommneTreHuuii (hard-koMmnereHuunii), TaKMX KakK HAaBBIKM HAa4aJIbHOTO
TEXHHYECKOr0 KOHCTPYHPOBaHHs M MPOrPaMMHPOBAHHs, O3HAKOMJIEHHE C OCHOBaMH
ANITOPUTMHU3ALNH, Pa3BUTHE aOCTPAKTHOTO MBIIMIJICHUS, HO H YHHBEPCAJbHBIX KOMIIETEHIHH
(soft-koMmeTeHINT) — HABBIKOB, HE CBA3AHHBIX C KOHKPETHOW MPEAMETHON 00IACThIO, TAKUX KaK
pa3BUTHE TBOPUECKHX CIIOCOOHOCTEM neTel, n300peTaTeIbHOCTH, YMEHHe padoTaTh B KOMaH/IE,
pabotaTh ¢ HHpOpPMaLKEH.

HanpasJ/ieHHOCTB: TEXHUYECKAsI

AKTYaJbHOCTh MNPOrpamMmbl OOYCJIOBJI€HA COLMAJbHBIM 3aKa30M OOINecTBa Ha
TEXHHYECKH TI'PAMOTHBIX CIELUATUCTOB B 00JacTH  POOOTOTEXHUKH, MAaKCHMAJbHOM
3P (PEKTUBHOCTHIO PA3BUTHS TEXHUYECKUX HABBIKOB CO LIKOJBHOTO BO3pacTa; mepenaueit
00y4aroIUMCsI CJIOKHOTO TEXHHYECKOro MaTepralia B MPOCTOH NOCTYIHOH (popme; peannzauneit
JMYHOCTHBIX MOTPEeOHOCTEH M JKM3HEHHBIX [UIAHOB, peaiu3aluedl MPOEKTHOH esTelbHOCTH
IIKOJIbHUKAMHU Ha 0a3e COBPEMEHHOrO OOOPYAOBAHMS, a TAKIKE MOBBIIEHHBIM HHTEPECOM JeTei
IIKOJIBHOT'O BO3pacTa K pOOOTOTEXHUKE.

Ucnonb3oBaHne COBPEMEHHBIX MENArOTMYECKUX TEXHOJOTWH, METOIOB U MPHEMOB,;
Pa3MMYHBIX TEXHHUK M CIOCOOOB padOThI, COBPEMEHHOro OOOPYAOBAaHUS, MO3BOJSIFOIIETO
UCCJIe0BaTh, CO34aBaTh M MOJAEIUPOBATb pa3ju4yHble OOBEKTHI M CHCTEMbl M3 O00NacTH



pPOOOTOTEXHUKH, MALIMHHOTO OOy4YeHHMs] W KOMITBIOTEPHBIX HAayK, OOECNEeurnBaeT HOBH3HY
NMPOrpamMMBl.

AzapecaT mporpamMmsl: IporpaMMa npefaHasHadeHa st padotsl ¢ oOydaromumucs 10-
14 ner (4-8 knaccel 00E00Pa30BATENBLHOM ITKOJBI).

Hanoansiemocte rpynnel: 10 genosex.

YpoBeHb: CTapTOBBII.
O0bém nporpammbl — 34 daca. [Iporpamma paccumrana Ha 1 rom oOydeHus:: 1 3aHsTHE B
Henento no 1 yacy — 34 gaca.
Pesxxum 3aHATHIL: OPOJOJKUTENBHOCTD OAHOTO aKaaeMHU4eckoro 4ac 40 MUHYT.
®opma 00ydyeHHs: OUHAS.

®opMbl 3aHSITHI: TPYIIOBBIE, UHIANBUAYAJIbHbIC, TTAPHBIE, CAMOCTOATEIbHBIE.

Ienaroruueckas 1e1eco00pPa3HOCTD NPOTrPAMMBIL.

B nmpomecce KOHCTpyHpOBaHHSI W NPOTPAMMHPOBAHUS  YIPABIAEMBIX MOAEIEH
oOyvaromuecs: TMoJiydyaT [OMOJIHUTENbHbIE 3HAaHUA B oOOnacTh (U3UKH, MEXAaHWKH U
uH(pOpMaTHKH, YTO, B KOHEYHOM WTOre, M3MEHHUT KAPTHHY BOCHPHUSTHA HUMH TEXHUYECKUX
IVCLUIUINH, IEPEBOIS UX U3 Pa3psAaa YMO3PUTEIbHBIX B Pa3psia MPHUKJIATHbIX.

OCHOBHbIE TMPHUHLUIBI KOHCTPYUPOBAHUSI MPOCTEHINNX MEXAaHHMYECKHX CHCTEM |
ITOPUTMBI UX aBTOMATHYECKOTO (PYHKIIMOHUPOBAHHS TOA YIPABICHHEM IMPOrPAMMHPYEMBIX
KOHTPOJUIEPOB, ITOCIYXKAT XOPOIIeH IOYBOH I MOCIERYIOIIEro OCBOEGHHUS OOjee CIIOXKHOTO
TEOPETHUYECKOr0 MaTepuaa.

OtanyuTebHbIE 0CO0EHHOCTH MPOTrPAMMBI

3aHATUS 1O JAHHOW MpPOrpaMMe MOTYT IMPOBOIUTBCS Kak B OYHOM (opMme, Tak U C
NPUMEHEHUEM TUCTAHLIMOHHBIX TEXHOJIOTUH U (WITH) 3JIEKTPOHHOTO O0yUEHMSI.

Ilo nanHOW mporpamMMe B JIETHUI Nepuox MoXeT ObITh OpraHu3oBaHa padora c
00y4arOIUMHCS, KOTOPbIE MPOXOAAT MOATOTOBKY Ul YYacTHUSI B MAaCCOBBIX MEPONPHUSITHSIX,
paboTaroT HaJ MHANBUIYAJIbHBIMH WM KOMAHIHBIMH MPOEKTAMH, & TAK)KE MPOSBISIFOT OCOOBIN
UHTEPEC K BEIOPAHHOMY BHUIY AESITEIBHOCTH.

1.1. Mean u 3apaun

Henb: pa3BuBaTh TEXHUYECKHE, TIO3HABATENbHbIE W TBOPYECKHE CIIOCOOHOCTHU
o0y4arImuxcss B MpoIecce M3Y4YeHUsT OCHOB POOOTOTEXHHKH M IMPOEKTHO-HCCIENOBATEIbCKON
NEeSITENIbHOCTH.

3apaun:

1. Obyuarowue:

- U3y4YUTb COCTOSTHHE U MEePCIIEKTUBBI POOOTOTEXHUKU B HACTOSIILIEE BPEMST,

- U3y4YUTh IPUHLUIEI PA0OTHI POOOTOTEXHUYECKHUX 3JIEMEHTOB,;

- OOyYHTb BIAJEHUIO TEXHUYECKOH TEPMHUHOJIOTHEH, TEXHUIECKOH rPaMOTHOCTH;

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

- U3yYUTh TPHEMBbl W TEXHOJIOTUH pa3padOTKU MPOCTEHIINX aNrOPUTMOB H
nporpammupoBanust Ha KoHCTpykTope LEGO MINDSTORMS Education

- (dopMHUpPOBAaTL YMEHHE IOJIb30BAThCA TEXHUUECKOW JMTEpaTypoi, padorarh c

uHpopManuer;,
- 00yuntb ocHOBaM 3D TexHONOruii.

2. PazBuBarnue:



- (bopMHUpPOBATh UHTEPEC K TEXHUIECKUM 3HAHHSIM,
- CTHMYJIUPOBaTh  TIO3HABATENIbHYKD M  TBOPYECKYK0  AKTUBHOCTb  OOYYarOIIUXCS
MOCPEACTBOM BKJIIOUEHMsT WX B PAa3jJuU4HbIE BHUABl COPEBHOBATENBHOW M KOHKYPCHOHN
NEesTEeIbHOCTH,
- pa3BUBATb HABBIKM MCCIIENOBATENbCKON U MPOEKTHON NEATEIbHOCTH,
- pa3sBuBaTh |y OOy4arOUIMXCsi MNamsiTh, BHHUMAHHE, JIOTHYECKOE,
MIPOCTPAHCTBEHHOE M AHAIMTHYECKOE MBILIJIEHUE, B TOM YHCIE MOCPEACTBOM HUIPHI B
LIaXMaThl U 3aHATUI NPUKJIAJHON MAaTEMATUKOM.

3. BocnurareabHbIE:

- BOCIIHUTBIBATh JUCLIMIUIMHUPOBAHHOCTD, OTBETCTBEHHOCTb, CAMOOPTaHU3ALHIO,

- (bOopMHUPOBATh YyBCTBO KOJUIEKTUBH3MA U B3aUMOIIOMOIIHM, HABBIKU KOMAHIHOTO
B3aUMOJIEUCTBHSI.

1.2. Oxknnaemble pe3yJbTaThl
B pesynbrare ocBoeHus1 00ydaroUINecs JOJKHBI 3HATh:
- npasuia 6€30MaCHOTO MOJIH30BAHUS OOOPYIOBAHKEM,
- OCHOBHYI0O ~ TEXHHMYECKYHO  TEPMHUHOJIOTHMIO B  O0JNacTd  pPOOOTOTEXHUKU U
MPOTPAMMHUPOBAHHS,
- obopynoBaHue, UCMOIb3yeMOoe B 001acTH POOOTOTEXHUKH,
- OCHOBHBIE TPUHLUIBI PabOThl ¢ POOOTOTEXHUYECKMMH HA0OpaMH M KOMITBIOTEPHOM
TEXHUKOM;
- OCHOBHBIE C(hepbl MPUMEHEHUST POOOTOTEXHUKH, MEXATPOHHKH,
- OCHOBBI IPOTPAMMHUPOBAHHSI.

Ymertn:
- coOMmOIaTh TEXHUKY O€30MMacHOCTH,
- OpPTraHU30BBIBATH paboUee MeCTo;
- paszpabaTbIBaTh MPOCTEHIINE CUCTEMBI C UCTIONb30BAHUEM 3JIEKTPOHHBIX KOMIIOHEHTOB U
POOOTOTEXHUYECKHUX 3JIEMEHTOB;
- paszpabaTbIBaTh MPOCTEHIINE AJTOPUTMbI H CHCTEMbI yIPABICHHUS POOOTOTEXHUYECKUMHU
YCTPONCTBAMU,
- pa3buBaTh 3a/1a4N HA TIOA3AIAYUM;
- paboTaTh B KOMaHJE,
- UCKaTh, aHAIW3UpOBaTh M 0000maTe HEOOXOAUMYH0 HWH(POpPMALMIO, TPOBOAHTH €&
BepUPUKALIHUIO;
- MOATOTOBUTH U MPEICTABUTH IPAMOTHYIO MPE3EHTALUIO [Is 3AIUThI TPOSKTHOM paboTBhL.

Pe3yabTaToM ycBOEHHSI OOYYAIONIUMHCS MNPOrPaMMbl MO pa3sUeaOuieMy U
60CNUMAMEIbHOMY ACHEKMAM ABIAIOTCS:
- YCTOMUYUBBIA HHTEPEC K 3aHATUSIM POOOTOTEXHUKOH,
- MOJIOKUTEIbHAS ~ JWHAMUKA  TIOKa3aTeeld  pasBUTHS  MO3HABATENIbHBIX
criocoOHOCTel o0y4aromuxcst (BHUMAaHUS, aMSITH, H300peTaTeIbHOCTH, JIOTHYECKOTO U
MPOCTPAHCTBEHHOTO MBIIIJICHUS U T.11.);
- co3nanue 0Oy4JarIUMUCS TBOPUYECKUX padoT;
- AKTUBHOE Y4acTHE B MPOEKTHOW U UCCIIEAOBATEIBLCKON NeATeIbHOCTH, BKIIFOYEHHOCTD B
KOMAaH/THbIE TIPOEKTHI,
- AKTUBHOE yYaCTHE B COPEBHOBATENILHON M KOHKYPCHOM ESITeIbHOCTH,
- JOCTHKEHUS] B MACCOBBIX MEPONPUATHSX PA3JTMIHOTO YPOBHSI,



- pa3BUTHE BOJIEBBIX Ka4Ye€CTB JIMYHOCTH (AUCLUILUTMHUPOBAHHOCTH, OTBETCTBEHHOCTH,
CaMOOpPTaHU3ALMH, LEJIeyCTPEMIEHHOCTH, HACTOMYHUBOCTH B TOCTIKEHHH MTOCTABJICHHON LENU U
T.I.);
- CHOCOOHOCTh MPOAYKTUBHO OOIIATHCS B KOJUIEKTHBE, paboTaTh B KOMaH/E.
1.3. OcoGeHHOCTH OPraHU3aLUH 00Pa30BATEJILHOI0 MpoLecca
dopmMa OPraHU3aALHNHU AEATEIHLHOCTH JIeTel. TBOPUECKOe OO bETMHEHUE.
I'pynna ofyuarommxcst ¢opmupyercst u3 pacuera He Oomee 10 uenosek. Habop
o0yHaromuxcst MPOBOAUTCS O€3 MpenBapuUTEIbHOTO OTOOpa MeTei.
3aHATHS  TPOBOASTCS B KaOuHere, OOOpyIOBAaHHOM  COIJIACHO  CAHUTAPHO-
snuaemMuonornueckuM npasunam U Hopmatusam CanlluH 2.4.43172-14 "CanutapHo-
SMUIEMHUOJIOTHYECKHE TPeOOBaHUSA K YCTPONUCTBY, COEPKAHUIO U OPTaHU3ALNHU PEKUMa pabOThI
00pa3oBaTeNIbHBIX OPraHU3AIMHA JOTIOTHHTEIFHOTO 00pa3oBaHus nerei".
IIpuHuMNBI OpraHu3anuy 00pa3oBaTebHOM AesITeJIbHOCTH:
- Hay4roCcTh. DTOT OpPUHIUI Npenomnpeneisier coodmeHne o0y4aeMbIM TOJBKO
JIOCTOBEPHBIX, MMPOBEPEHHBIX MMPAKTUKON CBEICHUH, TPH OTOOPE KOTOPBIX YUUTBHIBAIOTCS
HOBEHIINE TOCTHKEHHS HAYKU U TEXHHKH.
- HocrynaocTs. [IpenycmaTpuBaer COOTBETCTBHE OObeMa WM TIyOWHBI yueOHOro
MaTepHaja YPOBHIO OOINEro pa3BUTHUS YYALIMXCS B JAaHHBIA mepuox, Ojaromaps uemy,
3HAHUS ¥ HAaBBIKK MOTYT OBITh CO3HATEIBHO U MPOYHO YCBOCHBL
- Ces13p Teopuu ¢ npaktukoir. O0s3bIBaeT BecTH 00ydeHHUE Tak, 4TOObI 0O0ydaeMble
MOTJIA CO3HATENIbHO MPUMEHSTh MPHOOPETEHHBIE UMH 3HAHUS HA NIPAKTHKE.
- CosHaTenpHOCTh M aKTUBHOCTH OOydeHus. B mporecce oOydeHus Bce NEHCTBUS,
KOTOpble OTpabaTblBa€T VYEHUK, MAOJUKHBI ObITh 00OCHOBaHBL. HyXHO y4YuThH
IIKOJbHUKOB KPUTUYECKH OCMBICIUBATh, W OLICHUBATH (AKTHL, Jejasi BBIBOJBI,
pa3peraTb BCe COMHEHHSI C TeM, YTOOBI MPOLECC YCBOSHHS U HApaOOTKNU HEOOXOUMBIX
HaBBIKOB IPOUCXOIMIM CO3HATENIbHO, C TMOJHOW YOEXIEHHOCTBIO B TMPABHJILHOCTH
oOy4deHHs. AKTHBHOCTb B OOyUYEHHH MPEIIoJaraeT CaMOCTOATENBHOCTb, KOTOpas
IOCTUTaeTCss XOPOLIeH TEOPEeTHYECKOW W MPAaKTHYECKOW MOArOTOBKOH U paboToi
nenarora.
- Harnspaocts. OObsicHeHME TeXHUKH COOPKH pPOOOTOTEXHHYECKHX CPEACTB Ha
KOHKPETHBIX H3JENUAX M IMPOTPAMMHBIX NPOAyKTa. JJIsi HArJIsAgHOCTH NPUMEHSIOTCS
CYIIECTBYIOIUE BHEO MAaTEPHAJIBL, & TAKXKE MATEPHAIbI CBOETO U3TOTOBIICHHSI.
- CucTeMaTHYHOCTh M TOCJIENOBATENIBHOCTh. Y4eOHBI MaTepuan HnaeTcs IO
OTIPENEJICHHONW CHCTEME M B JIOTHUECKOW MOCIENOBATEIBHOCTH C IIEJIBI0 JIYUIIErO €ro
ocBoeHMs. Kak mpaBwiio 5TOT NPUHLUIN NPEeAyCMAaTPUBAET H3yUEHUE NpeaAMeTa OT
MPOCTOTO K CIOXKHOMY, OT YaCTHOTO K 001memy.
- IIpoyHOCTh 3aKperieHus 3HAHUH, yMEHHH W HaBbIKOB. KauectBo oOyueHHs
3aBHCUT OT TOTO, HACKOJIbKO TIPOYHO 3aKPEIUIIOTCS 3HAHWA, YMEHHS M HaBbIKH
yUAIIHUXCsl, TO3TOMY 3aKpEIUICHHE YMEHHH ¢ HaBBIKOB JOJDKHO JOCTHUTaThCS
HEOIHOKPATHBIM LIEJICHANPABICHHBIM TIOBTOPEHHEM U TPEHUPOBKOH.
- WnnuBunyaneHbli noaxon B odydeHuu. B nmponecce oOyueHus memaror HCXOAHUT
U3 UHIUBUAYAIBHBIX OCOOSHHOCTEH AeTel 1 ONMHUPasiCh HA CHIIbHBIE CTOPOHBI YYaIIerocs,
JOBOIUT €ro MOATOTOBJICHHOCTH 10 YPOBHS 00IUX TpeOoBaHUI.

OtianyuTebHbIE 0CO0EHHOCTH MPOTrPAMMbI

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

IIpu mnombope ™marepwalioB U IUIAHUPOBAHUHU 3aHATHS HEOOXOAMMO MAaKCHMAJIbHO
YUUTBIBATDH OCO66HHOCTI/I rpynmebl, BKJIKOYATb I[MOUCKOBBIC W HCCICAOBATCIIBCKUE METOADBI,
00si3aTenbHO 00y4aTh BECTH AUAJIOT, TUCKYCCHIO.
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PaGouasn nporpamma noctpoeH Ha 06a3e o0pazoBaTeNbHON MPOrpamMMBbl sl TUIAT(GOPMBI
LEGO MINDSTORMS EV3. Koncrpykrop LEGO MINDSTORMS EV3 mnpenocrasnser
00y4aroImuMcsi BO3MOJKHOCTh NMPHOOpETaTh BA)KHBIC 3HAHMS, YMEHHS U HAaBBIKH B IPOIECCe
CO3IIaHMsI, TPOrpaMMHpOBaHus U TectupoBanus podoros. Korcrpykrop LEGO MINDSTORMS
EV3 u mporpamMHoe o0ecrieduerHne K HEMy MPEAOCTABISET MPEKPACHY0 BO3MOYKHOCTb YUHTHCS
pebenky Ha coOcTBeHHOM ombiTe. lIporpaMMHoe oOecrniedeHHne OTIMYAETCS IPY’KECTBEHHBIM
uHTepdeicoM, NO3BOJSIOIUM CAMOCTOSITETIPHO WJIM € TIOMOLIBIO BCTPOSHHBIX YPOKOB
OCBaMBaTh MPOrpaMMHUpPOBaHME. BakHO, 4TO mpu 3TOM peOEHOK CaM CTPOUT CBOW 3HAHMS, a
yUUTENb B 00pa30BaTEIbHOM MPOLECCE BHICTYIAET THIOTOPOM.

ITnardpopma EV3 Brmowaer B cebs Habop HacTtpamBaeMblx y4yeOHbIX 3amanui. OHH
MOCTABJISIIOTCS. B MU(POBOM BUIE W JIETKO HMHCTAJUIUPYIOTCS B mporpammuyio cpeny LEGO
Education MINDSTORMS. Huskuii nopor BxoxAeHus B mporpammuyi cpeny LEGO
Education MINDSTORMS, no3BoJsieT mporpaMMHpOBaTh pobOTa yke Ha MEPBOM 3aHSITHU IO
poOOTOTEXHUKE, Aake€ CaMOMY HETOATOTOBJIEHHOMY YYalleMycCs, a WHTYUTHBHO MOHSTHBINA
uHTepdeiic obnerdaer 3Ty 3ama4y.

Teopernueckass 4dacTb OOy4YeHHUs BKJIOYaeT B CeOs 3HAKOMCTBO C Ha3HAYCHUEM,
CTPYKTYpOH U YCTPOMCTBOM pPOOOTOB, C TEXHOJOTHYECKUMH OCHOBAMH COOPKHM M MOHTaXa,
OCHOBAMH BBIYUCIUTEIbHON TEXHUKH, CPEICTBAMU OTOOPaKeHHsI HH(POPMALTHH.

K oCHOBHBIM OTJIHYHUTEJBLHBIM OCOOEHHOCTAM HACTOSIIEH MPOrpaMMbl MOKHO

OTHECTH:

- KEWCOBYIO CUCTEMY O0Oy4YEeHUS,

- oOydeHne IPOEKTHOH NesATeTbHOCTH,

- HATPABJICHHOCTb HA Pa3BUTHE SOft-KOMIETSHIIHIA.

Kaxnpiii kefic cOCTaBIsIeTC B 3aBUCUMOCTH OT T€Mbl M KOHKPETHBIX 3a]a4, KOTOpbIE
MPEeIyCMOTPEeHbl  MPOrPpaMMOM, C  y4eTOM BO3PACTHBIX OCOOEHHOCTEW  Jered, uX
WHIUBUIYAJIbHON MOATOTOBJICHHOCTH, U COCTOUT U3 TEOPETHUECKOM U MPAKTUYECKOM YacTH.

Cogep:xaHrie IpaKTHYECKUX PadOT U BUABI MPOEKTOB MOTYT YTOYHSITHCS, B 3aBUCHUMOCTH
OT HAKJIOHHOCTEH yJaIluxcCsi, HAJIMYHsI MaTepPHaNioB, CpeACTB U np. Moaenu coduparorcst oo
[0 TEXHOJIOTMYECKUM KapTaM, Jubo B cuiy ¢aHTasuu obydqarouruxcs. Ilo mepe ocBoeHus
MPOEKTOB MPOBOAATCS COPEBHOBAHUS pOOOTOB, CO3MAHHBIX MHANBUAYAIBHO WJIH TPYITIAMH.



2. VYYEBHO-TEMATHYECKHWM IJIAH

2.1.1. Ocnoenoii 610k

Koan4yecTBo yacos

Ne Pasznen
Teopus IIpakTHka Bcero
1. Beenenne B 00pa3oBaTeNbHYIO IPOTrpaMmy, 1 1
TeXHHKa 0€30MacHOCTH
2. OCHOBBI KOHCTPYUPOBAHUSI. 1 3 4
3. OcHosbl nporpammupoBanuss LEGO 2 5 7
MINDSTORMS Education EV3.
4. | IlonroroBka MpoOeKTHBIX padoT 1 3 4
5. 3ammuTa npoeKToB 1 1
6. | Pabora B UntepHere. [Tonck nadopmaruu o 1 1
Jlero - copeBHOBaHUIX, ONMUCAHUN MOJENEH,
¢dororpaduii podOTOB.
7. | Pa3paborka KOHCTPYKIHA pOOOTOB JIst 1 6 7
BBITNIOJIHEHUs] Pa3JIMUHBIX 3a7auy.
8. IToaroroBka Kk COpEBHOBAHUSM 1 3 4
9. | IoaroToBka MpOEKTHBIX PadbOT 1 3 4
10. | 3amuTa NpoeKToB 1 1
Hroro: 8 26 34




3. COAEP)KAHUE MPOI'PAMMBI
Pa3gen 1: Beenenue B po0OTOTEXHUKY.
Tema: IHonamue o Pooomomexnuxe
Brenenwne B Hayky o pobotax. OCHOBHBIEC BUIbI pOOOTOB, UX MpuMeHeHue. HanpasieHust
pa3BuTHsI poOOTOTEXHUKU. HOBelile MOCTIKEHUST HAYKH U TEXHUKH B CMEXKHBIX O0aCTsX.
TexHuka 0€30MACHOCTH.

Pa3zaen 2: OcHOBBI KOHCTPYHPOBAHHUS. XAPAKTEPUCTUKH PodoTa.

Tema:  Bepcuu  komniekmoe¢  EV3.  Kpamxuit  0030p  codepowcumozo
pobomomexnuueckozo KOMniiekma.

Homamrssas u oOpa3oBarenbHast BepcHsl, cxoicTtsa u pasmmuus. O630p comepkuMoro
HaOOpPOB (HAaTYUKU, CEPBOMOTOPHI, OJIOK, MPOBOJA, A€TANN KOHCTpyKTOpa). Hassanus neraneii.

Pa3nen 3: OcuoBbl nporpammupoBanusa LEGO MINDSTORMS Education EV3.

Tema: O030p cpeasl NPpOrpaMMHUPOBAHUS.

[Manutpa 6mokos. CrnpaBounbie MaTepuansl. Camoyuutens. [Ipoexr. HoBas mporpamma.
Coxpanenue npoekta, mporpammbl. OcHOBaTeNbHbIN pazdop mamutpel Oy0okoB. CoequHEeHUs
onokos. IlapamnenpHele mporpammsbl. [loxkmodenne poOoTa K KOMIIBIOTEPY U 3arpyska
nporpammel.  USB-coenunenue. Bluetooth-coenunenne. OObraHast 3arpyska. 3arpyska ¢
3amyckoM. 3amyck ¢parmenTa nporpammel. Habmonenue 3a cocrossarem nmopto. O6o3penarensb
naMsATH. Busyanusauus BbIONHAEMON B TaHHBI MOMEHT YaCTH MPOTPaMMBIL.

Tema: Motopsbl. IlporpammupoBanue ABHKEHHH M0 PA3JIHYHBIM TPACKTOPHSM.

Koncrpyuposanue skcripecc-6ota. IloHsitne cepBoMOTOp. YCTPOWMCTBO CEPBOMOTOpA.
ITopTel AN TOAKIIOYEHHsS CEPBOMOTOPOB. 3eneHas mnamutpa OnokoB ([leiicTBus).
ITonoxurensHOe U OTpULIATENbHOE ABIXKEHHE MoTOopa. OnpeneneHue HalpaBlIeHUs] ABUKEHUS
motopoB. brnoku «Bogabmoii MmoTop» n «Cpennuii motop». BriOop mopTta, BbIOOp peknma
padoThI (BBIKJIFOYHUTD, BKIFOUHUTh, BKIFOUYUTh HA KOJHMYECTBO CEKYHJ, BKIOYUTH HA KOJIHMYECTBO
rpamycoB, BKJIIOYUTh HA KOJUYECTBO OOOPOTOB), MOIIHOCTH JBUTATeNs. Bribop peknma
OCTaHOBKU MOTODA.

bnok «HezaBucumoe ynpasjaenue moropamu». biok «Pynesoe ynpasienue

Ynpaxuaenue 1. OtpaboTka OCHOBHBIX ABH)KEHUI MOTOPOB.

VYrpakuenue 2. Pacder aBmkeHus poOOTa Ha 3aJaHHOE PACCTOSTHUE.

VYnpaxnenue 3. Pacuer ABUXKEHUN MO JIOMAHOHN JIMHUH.

3amaHust Ui CAMOCTOSITENIBHOM padoTBhL

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

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

3amaHus Ui CAMOCTOSITENIbHOM padoThL.

Pabora ¢ moxceerkoii kHomok Ha Osoke EV3. Bnok mHamKaropa COCTOSHHS MOJIYJIS.
Bribop pexxuma. Ynpaknenue. JleMoHCTpauust paboThl MOACBETKH KHOMOK. PadoTa co 3ByKoM.
brnok BocnpomnsBeneHus: 3ByKOB. PexkuM mpourpeiBaHUs 3ByKOBOro (aiina. Bocrpoussenenne
3aIMCaHHOT O 3BYKOBOTO (paiina. PexxuM BOCIIPON3BEACHUSI TOHOB H HOT.

3anaHus 111 CAMOCTOSITEIBHON padOoTHI.

Tema: Huka. IpepsiBanue uukia. lHuka ¢ nocryciaosuem.

OpamnxeBass nmporpamMmHasi nanutpa (YmpasineHue omneparopamu). CUETUYHK HTEpaLUi.
Howmep mmkina. Ycnosue 3aBepmenust padotsl nukia. [lpepsiBanne nukia. BapuanTel BbIxona u3
nukia. IlpepbiBaHue BRIMONHEHUS LIUKJIA U3 TapaiebHON BETKH MPOrPaMMBl.

3amaHust 111 CAMOCTOSITENIbHOM padoThL.

Tema: Ctpykrypa “llepexaouarenn”’.



Ecnu — To. bnok “IlepexaouaTenns”. [lepekitouarens Ha BUI BKJIAAOK (mosHast popma,
Kpatka ¢popma). JlononHuTeNnbHOE yeioBre B cTpykType Ilepexiouarens.

3anaHus 11 CAMOCTOSITEIbHON pabOoTHI.

Tema: Pabora ¢ naTunkamm.

JlaTyuk KacaHus.

Bremnuii Bua. Pexum usmepenus. Pexxum cpaBHenus. Pexxum oxxunanus. U3sMeHeHne B
onoke oxkunanus. Pabora 610ka mepeximoueHust ¢ IPOBEPKOI COCTOSIHHUSA aTYMKA KaCAHUS.

YnpaxHeHusl.

3amaHust Ui CAMOCTOSITENIBHOM padoThL.

JaTuyuk usera.

JlaTuuk 1BeTa W mporpamMMHbIid 00k matunka. OONacTH KOPPEeKTHOH padoThl JaTyvKa.
Bribop pexnma padotsl natunka. Pexxum onpeneneHust U CpaBHEHUS LBeTa. Pexum n3MepeHus
MHTEHCUBHOCTH OTPAXEHHOT'O cBeTa. PeXM M3MepeHUss HHTEHCUBHOCTH BHELIHETO OCBELIEHUS.
Pexxum kamubpoBku gatumka. [IpuMep BBIOTHEHUS peXMMa KaauOpOBKH. Pexum oxumaHus
JaT4MKa L(BETA.

YnpaxHeHusl.

3amaHust Ui CAMOCTOSITENIbHOM padoThL

JATYHK rHPOCKONMHUYECKHH.

JlaT4uK TUPOCKON U TporpaMMHbIi Onok matumka. HampamneHue BpameHusi. Pexxumbl
paboThI aTYMKA THPOCKOIL.

YnpaxHeHusl.

3amaHust Uil CAMOCTOSITENIBHOM padoTBhL

JATYHK yABTPA3BYKOBOI.

Jlatynk ynbTpasByka M IporpaMMHblid Onok matumka. Ompenenenue pasdpoca mycka
BosiH. CTpykTypa OJ0Ka yIbTpa3ByKa B pEXKUME H3MEPEHHSI.

YnpaxHeHusl.

3amaHust Uil CAMOCTOSITENIbHON padoTBhL

HNH}paxpacHbIH AATYHK.

WUnppakpacHblll [aT4MK, MasiiOK M UX MNPOrpamMMHBIe OJIOKH. Pexum omnpeneneHus
OTHOCHUTEJIbHOTO PAacCTOSIHUSL 1O O0BekTa. PexuMm ompeneneHusi pacCTOSHUSI U YIJIIOBOTO
MOJIOXKEHUsT Masika. MakCHUMasibHbIe YIiibl OOHAapyXeHHs HH(]paKpacHOro maska. Pexumbl
MPOrpaMMHOTO OJIOKa MH(PPAKPACHOTO AaTYHKA. PeXXMM AMCTAaHIIMOHHOTO YIIPABJICHHUS.

YnpaxHeHusl.

3anaHus 1 CAMOCTOSITEIBHON pabOoTHI.

Pa3nen 4: IloaroroBka npoeKTHLIX padoT.
Obyuarommecss paboTalOT Ham MPOeKTamMu POOOTOB, MHIWBUAYAJIBHO WM B COCTaBE
KOMAH/bI. TeMaTI/IKy BbI6I/IpaI'OT CAMOCTOATECIIBHO NN C IOMOIIBIO HACTABHUKA.

Pa3pen S: 3ammuTa npoekTos.
3aLLII/ITa MpOXOoAuT B BUAEC MPE3CHTALUN ITPOCKTOB HA OTKPBITOM 3aHATHH, KOH(l)epeHLII/II/Ij
POIUTENILCKOM COOpPAHUH U AP. MEPOTIPUSATHUSX .

Pa3nen 6: PaGora B uHTEpHETE.
ITonck mHpOpMAMM O COPEBHOBAHMAX, OMHCAHUS Moneied poOOTOB M MHCTPYKLUH K
HUM, UAEH 1JI CO3aHUsl IPOEKTOB.

Pa3znen 7: Pa3padoTka KOHCTPYKUHH Po0OTOB.

Pazpabotka, cOopka, MporpaMMUpPOBaHHE U TECTHPOBAHHE POOOTOB IUISI PEILICHHS
pasnmmuHbIX 3anad. Padora B mporpamme LDD (Lego Digital Designer) — co3nanne HHCTPYKIIHU
K po0orTy.
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Paspea 8: IloaroroBka K COpeBHOBAHHSIM.

3HAKOMCTBO C PErJIAMEHTOM COPEBHOBAHHH MO POOOTOTEXHHKE, B YACTHOCTH C BHUAAMHU
COPEBHOBAHMA. 3HAKOMCTBO C Pa3JIMYHBIMU TPEOOBAHUSMH K Pa3HBIM BO3PACTHBIM KaTETOPUSIM.
PaccmoTpenue cnadbIX B CHIIBHBIX CTOPOH KaXKIOTO BHIA COPEBHOBAHMIA.

Pasnen: OcHOBHbIE BUABI COPEBHOBAHMSI U 3JIEMEHTHI 3a1aHUH.

Tema: CopesHoBanus “Cymo”.

Pernament cocrtszanuii. CopeBHOBaHUSI pOOOTOB-CyMOHMCTOB. Pasmepbl pobora. Bec
pobota. BapuanTe! koHCTpYKUMH. [IprMeps! anropuTMos.

YnpaxHeHusl.

3anaHus 11 CaMOCTOSITEIbHON paboOTHI.

CopeBHOBaHUH.

Tema: IlporpaMmMmupoBaHye IBUKEHUSA 0 JTHHHH.

Bapuantel cnenoBanust mo suHHMA. Bapuantel po0oTa ¢ OAHMM M ABYMSI JaTYMKAMU
neera. KamuOpoBka natumkoB. OTpaX€HHE CBETOBOTO IIOTOKA IPH Pa3HOM PACIOJIOXKESHUH
JaT4YMKa HaJ MMOBEPXHOCTBIO JIMHUM. AJITOPUTM Py4dHON KamuOpoBku. OmnpeneneHue TeKyIero
COCTOSIHUS TATYMKOB. AJITOPUTM aBTOMATHUECKONW KATMOPOBKHU. AJITOPUTM IABM)KEHUS IO JIMHUU
“3ursar” (gucKpeTHas cucTema ympaeieHus). AnroputMm “Bomna”. Ilouck wu mozacuer
nepexkpectkoB. MaBepcHas naunus. [lpoe3n nHBEPCHOroO yyacTka ¢ TpeMs AaT4HKaMHU L[BETa.

YnpaxHeHusl.

3anaHus 11 CAMOCTOSITEIbHON pabOoTHI.

Tema: CopesHoBanus “Kereabpunr”.

Pernament coctszanuii. CopeBHoBanue “Keremppunr’. Pasmepsr pobora. Bec pobora.
BapuanTte! koHCTpYKUUMi. [IpuMepe! anropuTmMos.

YnpaxHeHusl.

3anaHus 11 CaMOCTOSITEIbHON pabOTHI.

CopeBHOBaHUH.

Tema: IloaroroBka K peruHoHAJILHBIM COPEBHOBAHMSIM.

3HaKOMCTBO C PErJIaMeHTOM MEXIyHAPOIAHBIX COPEBHOBAHUH MO POOOTOTEXHUKE
“WRO”. 3HaKOMCTBO C pa3iIM4YHBIMH TPeOOBAHMAMU K Pa3HBIM BO3PACTHBIM KaTETOPHSIM.
PaccmoTpenune cnabbIx M CHJIBHBIX CTOPOH K&XKIOTO BUA COpeBHOBaHUWI. Paspaborka poboTa.
HnxenepHas kHUra.

TpenupoBka Ha NOJAX.

Tema: BHyTpeHHUE COpeBHOBAHUSI.

IToaroroska. CopeBHOBaHUsI. Pe3yibTaThl.

Pa3znen 9: IloaroroBka npoeKTHLIX padoT.
Obyuarommecss paboTalOT HaI MPOeKTamMu pPOOOTOB, MHIWBUAYAJIbHO WM B COCTaBe
KOMAH/bI. TeMaTI/IKy BbI6I/IpaI'OT CAMOCTOATECIIBHO NN C TIOMOIIIBIO HACTABHUKA.

Pa3zpen 10: 3amura npoexTos.

3amuTa MpOXOAUT B BHJE MPE3EHTALNH MPOESKTOB HA OTKPBITOM 3aHATHH, KOH(pepeHIHy,
POAMTENBCKOM COOpPAHHH U JIP. MEPOTIPUSITHSIX.
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4. OBECIIEYEHHUE IMTPOT'PAMMBbI

4.1. Meroauueckoe odoecreueHue
IToctpoeHue 3anATHS BKIIOYAET B ceOst (GPOHTANBHYIO, HHIUBUAYAIBHYIO U TPYIIIOBYIO

padoTy, a TakXKe HEKOTOPbI COpPEBHOBATENbHBIA 3JeMeHT. lIporpamMmoli mpenycMoTpeHo
npoBeneHne KOMOWHUPOBAHHBIX 3aHATUN: 3aHATHS COCTOST U3 TEOPETHUECKOW U MPAKTHUECKON
yacTel, mpu4yém OOJbIIee KOJMUECTBO BPEMEHH 3aHUMAEeT UMEHHO MPAKTHYECKas YaCTb.

Dopmbl opeaHU3AUUU YUEOHBIX 3AHAMUIL:

- Oecena;

- JIEKIHSL;

- nabopaTOpHO-NpaKTUYECKas padoTa,;
- TEXHHYECKOE COPEBHOBAHUE,

- TBOpUECKas MacTepCKasi,

- WHIUBUAyAbHASI 3a1HTa TPOEKTOB;
- TBOPYECKUIN OTYET.

Memoowl obpazosamenvroil Oesme1bHOCHIU:

- OOBSICHUTENIbHO-HUILTFO CTPATHBHBIH,

- SBPUCTUYECKUN METOJ;

- METOJ] YCTHOTO H3JIOKEHUS, TO3BOJISIIOIMUN B AOCTYMHOW ()OpMe IOHECTH M0
00yHarOUXCsl CIIOKHBIA MaTEpUa,

- METOJ] MPOBEpPKM, OLEHKM 3HAHUH U HABBIKOB, IO3BOJISIOLIUN OLEHUTH
nepefaHHble TeNaroroM MaTepuanbl M, 10 HEOOXOOUMOCTH, BOBpPEMs BHECTH
HEOOXOIUMbIE KOPPEKTUPOBKHU MO YCBOSHHIO 3HAHUI HA MPAKTUUECKUX 3aHATHUSX;

- HCCIIEIOBATEIbCKUI MeTon OOydYeHUs], AaIuil OOydaroIMMcs BO3MOXKHOCTB
NPOSIBUTH ce0s1, TOKA3aTh CBOM BO3MOXKHOCTH, JOOUTHCS ONPEAENIEHHBIX PE3YJIbTATOB.

- npoOJEeMHOTO M3JIOKEHHsI MaTepuana, KOrAa Iepen OOyJaroIUMCsl CTaBUTCS
HEeKasl 3a7a4a, TO3BOJLIIONIAS PEUINTh ONpPEAENeHHBI 3Tam mpouecca OOydeHUs u
nepeiTH Ha HOBYIO CTYIE€Hb OOyUeHUS,

- 3aKPEIUICHHUS 1 CAMOCTOSITEILHON PadOThI IO YCBOCHUIO 3HAHUH U HABBIKOB;

- JAAJIOTOBBIN U TUCKYCCUOHHBIM.

Ileoazozuueckue mexnonozuu
B mponecce oOydeHust mo nporpamMMe, HCHOIB3YIOTCS PA3HOOOPa3HbIE MeNarornyecKie

TCXHOJIOTHUH.
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- TEXHOJIOTUH Pa3BUBAIOLIEr0 OOyYeHUs, HampaBjeHHble Ha OOLIee LEeNOCTHOE
pa3BUTHE JIMYHOCTH, HA OCHOBE AaKTUBHO-IEATEJIBHOrO  crocoba  oOydeHwus,
YUYUTBIBAIOIINE 3aKOHOMEPHOCTH Pa3BUTHS H OCOOEHHOCTH HHIUBUIYYMA,

- TEXHOJIOTUH  JIMYHOCTHO-OPUEHTUPOBAHHOTO OOYYeHMs, HampaBjeHHbIE Ha
pa3BUTHE WHAMBUAYAJbHBIX IIO3HABATENBHBIX CIHOCOOHOCTEH Kakaoro pedOeHka,
MaKCHMaJIbHOE BbISIBIICHHE, PACKPBITHE M UCIIOJNIb30BAHUE €r0 OMbITA;

- TEeXHOJNIOTUU U (PEepeHINPOBAHHOTO O0y4eHus, obecrneuynBarome oOyueHue
Ka)KJ0ro o0y4aro1erocs Ha ypoBHE €ro BO3MOXKHOCTEH U CIOCOOHOCTEH;

- TEXHOJOIMH  COTPYAHUYECTBA, peANM3yIOLIMe JEeMOKPAaTH3M, PaBEHCTBO,
NMapTHEPCTBO B OTHOLUGHMSX Megarora M OOy4aroIerocs, COBMECTHO BbIpaOaThIBAIOT
Lead, CoAepKaHHe, AT OLIEHKH, HAaXOAsAChb B COCTOSHHH COTPYIHHYECTBA,
COTBOPYECTBA.

- NPOEKTHBIE TEXHOJOIMH — AOCTHXKEHHE LU Yepe3 JACTATbHYIO pa3paboTKy
npoOsieMbl, KOTOpas [OJUKHA 3aBEPIIUTHCS PEAbHbIM, OCS3a€MbIM MPAKTHYECKUM
pe3yabTaToM, O(OPMIIEHHBIM T€M WJIF UHBIM 00pa3oM;



- KOMITBIOTEPHBIE TEXHOJOTHH, (hopMupyromue ymeHue paborarb ¢ nHpopmanuei,
UCCIIEIOBATEIbCKIE YMEHHUS, KOMMYHHUKATUBHBIE CIIOCOOHOCTH.
B mpaxTHke BBICTYHAIOT Pa3InYHbIE KOMOMHALIUH 3THX TEXHOJOTUH, UX 3JIEMEHTOB.

Ocnoenvim memooom opzanuszauuu y‘le6ﬂ011 0eAmebHOCIU NO npocpamme Aaeéidemci

Memoo Kelcoe.

Kefic — onucanue npoOieMHON cuUTyanuu NOHSATHOH W Onm3koil oOyuarormmmcs,

peleHre KOTopoil TpedyeT BCECTOPOHHETO M3YYEHMsI, TIOUCKA JOTIOTHUTENbHON HH(pOpMATUU U
MOZIEIUPOBAHMSI CUTYALIMH WK OOBEKTa, C BBIOOPOM HanboIee MOAXOIAIIETO.
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lIpeumywecmea memooa keiicos:

- IIpakTuueckas HarmpasieHHOCTb. Kelic-MeTos1 MO3BONISIET MPUMEHUTh TEOpETUUECKHE
3HAHUS K PELIEHUIO ITPAKTHYECKUX 3a/1a4.

- Unrepaktusaeii (opmart. Keiic-meron obecneunsaer Oonee sddexTuBHOe ycBOSHUE
Marepyara 3a CdeT BBICOKOH SMOIMOHAJIBLHON BOBJIEUEHHOCTH W aKTUBHOIO y4acCTHs
o0y4aeMbIX. YYaCTHUKH MOTPYXKAIOTCS B CUTYaLHIO C TOJIOBOI: Y Kelica €CTh TJIABHBIA repot,
Ha MECTO KOTOPOrO CTaBUT ceOsi KOMaHIa M peraeT mpolsieMy OT ero Jiuia. AKLIEHT TpH
00y4eHUH JIeNlaeTcsl He Ha OBJIJICHHE TOTOBBIM 3HAHKEM, & HA €70 BBIPAOOTKY.

- Konkperneie Habbiku. Keiic-MeTOn NO3BONSET COBEPLICHCTBOBATh YHHUBEPCAJIBHBIC
HaBBIKH (SOft-KOMIIETEHIMM), KOTOpbIE OKAa3bIBAIOTCS KpaiiHe HEeOOXOOUMBI B PEAIbHOM
pabouem mporecce.

Y CJIOBHO MOXKHO BBIIEUTD CIIEAYIOIINE BUABI KeiiCoB:

1. MmxeHepHO-TIPaKTHYECKUIA

2. H:keHepHO-COLMANTBbHBIIN

3. MmKeHepHO-TEXHUYECKUI

4. HccnenoBarenbCkuii (IPaKTUUECKUI HITH TEOPETUUECKHH )



B xoze paboThI HaJT KeicoM 11e51eco00pa3HO UCTIONB30BATh CIIETYIONIE METOIBI, IPHEMBI,
cpezacTBa v (popMbI OPraHU3AIMH, BHECCHHBIC B TAOIHITY:

Ne ®opmbl
OpraHu3anuu
1 OBpucTHYECKas
Oecena wm
JeKIUsA
2 Hrpa

3 JlaboparopHo-

MpaKTHYECKast
pabota

4 IIpoekr

5 Uccnenosanue

MeToasl u NMPUEMBI

- BBPUCTUYECKHI
METOZ;

- METOJl YCTHOTO
U3JI0KEHUS,
IIO3BOJIAOIIUNI B
JIOCTYITHOHU (hopme
JIOHECTH 10
00yYaroMXCs
CJIOXKHBIM MaTepual;
- IPAKTHUYECKUU
METOZ;

- UTPOBBIE METO/PbI;

-penpOyKTUBHBIN
-4aCTUYHO-
TTOMCKOBBIM

-HACCEA0BaTEIbCKUM
METOJ,

-4aCTUYHO-
MMOMCKOBBIH (B
3aBHUCHUMOCTH OT
YPOBHS TOATOTOBKH
JieTen)
-HCCEA0BaTEIbCKUM
METOJ,

Bo3mo:xHBIH
IUAAKTHYECKHIA
MaTepuan
MPE3CHTALINS,
IJIaKaT, KapTOUKH,
BHUJICO

IIpaBUJIa UTPBI,
KapTOYKH C
OIMCAHUEM POJIEN
WY 3aJIaHui,
aTpuOyTHUKA UTPBHI
BUJIE0, NIPE3EHTALINA,
IUIaKaThl, KAPTOUKH
C OIIMCaHHMEM XOJa
paboThI, CXEMBI
cOOpKH U T.JI.
IIpe3eHTaLMs, BUEO,
namsTKa paboThl Haj
IIPOEKTOM

MpE3CHTALUS, BUCO,
OIIMCaHHUE X0J1a
HWCCIICIOBAHUS H T.JI.

YuedoHO-MeTOANYECKHE cpeacrea Oﬁy‘lel-[l/lﬂ:

O 0o0ooad

nocoOust JuIs mejarora M oOydarommxcs,

(I)OprI KOHTPOJIA

(bpOHTAIBHEIN 1
WHTUBY/TY AJTbHBIH
YCTHBII OIpOC

pedICKCUBHBIN
caMOaHaJIn3,
KOHTPOJIb U
CaMOOIICHKA
o0yJaronmxcs
B3aUMOOIICHKA
00yYarOIIMHUCS
paboT npyr apyra

3alUTa IIPOCKTA,
y4acTHe B HAy4HOU
BBICTaBKE

KOH(epeHIIUs

CTelMaIM3UPOBaHHAs JTUTEpPATypa M0 poOOTOTEXHUKE, MOI00PKa KYPHAIIOB;
HaOOpBI TEXHUYECKOM JOKYMEHTALMN K IPUMEHSIEMOMY 000pYI0BaHUIO;
00pasLbl MOJIENIEH U CUCTEM, BBIMOJHEHHBIE 00YYaIOUIMMUCS U M1E1aroroM;
TUIaKaThl, (POTO M BUACOMATEPHATIBI;
y4e0HO-METOIUUECKHE

BKJIIOYArOMiye

IUIAKTHYECKHd, WH(POPMAIIMOHHBIA, CHpPAaBOYHBI MaTepuaibl Ha pPA3JIMYHBIX HOCHUTENSX,
KOMITBIOTEPHOE M BUIE0 000pYyJOBaHME.

IIpumensiemMoe Ha 3aHATUAX JAUAAKTHYECKOE U YYEOHO-METOAMYECKOE OOecreueHue
BKJIIOYAET B ceOs 3JEKTPOHHBIE YUYEOHUKH, CIIPABOYHBIE MAaTEpPHAJIbl M CUCTEMBbI UCIIOJIB3YEMbIX
nporpamm, HTEepHET, paboure TeTpaan 00ydyaromxcs.
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4.2. MaTepuaJbHO-TeXHHYECKOE O0ecneyeHue

KabuHer, ocHaIeHHBIH KOMITBIOTEPHOM TexHUKOMH, He MeHee 1 [IK Ha 2 yueHmKa.

Koncrpykrops: LEGO MINDSTORMS EV3, I10: RobotC

Pexomennyemoe yuebHoe 00opynoBaHue, paccCuuTaHHOE Ha rpynmy u3 10 yyammxcs:

JInnus 1 «OcHOBBI POOOTOTEXHHKH Koa-so | En. usm
bazoBblit Habop A M3ydeHHst pOOOTOTEXHUKU 1 LIT.
PecypcHublit HAOOpP U1t U3yYEHUS] pOOOTOTEXHUKH 1 LIT.
Hononuurensabiii Habop LEGO — 9641 (niHeBMaTHKa). LIT.
JlaTuuk TeMmepaTypel 1 LIT.
Wndpaxpacusiii natank +HUK mask 1 LIT.
Jlatauk 11BeTa 1 IIT.
3apsimHOe YCTPONCTBO MOCTOSIHHOTO ToKa 10B 1 IIT.
Becer 1 LIT.
CexyHnomep 1 LIT.
HsmeputenbHas pysierka 1 LIT.
I{BeTHBIE KYOHKH ScM*ScMm ( ) 4 LIT.
Pamku u xyObl 17151 3amMepa poOOTOB LIT.
MebenbHbIe IUTHI 1)1 COOPKU JTaOUPUHTA IIT.
I{BeTHas uzosenTta (4epH., KpacH., 3eJl., CUH., JKeNT., Oel.). 6 IIT.
I'oToBBIE ONA AJ151 3aJaHUNH U COPEBHOBAHUI. LIT.
Cron ans 3amycka poOoTOB IIT.
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5. MOHUTOPHUHI OBPA3OBATEJIBHBIX PE3YJ/IBTATOB

Cucrema oTCJIeKMBAHNSI, KOHTPOJISI H OLICHKH Pe3yJIbTATOB mpouecca o0y4eHus Io
JAHHOMN IporpamMMme UMeeT TPU OCHOBHBIX 3JIEMEHTA!

- OnpeneneHre Ha4aJIbHOTO YPOBHS 3HAHUN, YMEHHUH U HABBIKOB O0YYAIOLITHXCSI.

- Texymuii KOHTPOJIb B TEUEHHE Y4eOHOTO roza.

- UTOroBbIi1 KOHTPOJIB.

BxoaHoii KOHTPOJB OCYIIECTBISIETCS B HaYaIe OOyUEHHs], UMEET CBOEH I1eJIbI0 BBISIBUTH
UCXOIHBIA YPOBEHB IMOATOTOBKH OOYHAOLITIXCSI.

Bx0onHOI KOHTPOJb OCYIIECTBISIETCS B XO/€ MEPBBIX 3aHATUH C TTOMOLIBIO HAOMIOACHHS
nefarora 3a paboToit o0y4aro X cs.

Texkymuii KOHTPOJIb ITPOBOIUTCS B TeUeHHE yuebHoro roga. Llenp Texymero KOHTpOs
— OIPEIENUTh CTENEHb U CKOPOCTh YCBOCHHUS KaXIbIM PEOSHKOM MaTepHhaa i CKOPPEKTHPOBATh
nporpamMmy obydeHus, eciu 3To Tpedyercst. Kpurepuil Tekymero KOHTpOIs — CTeTIeHb YCBOCHUS
00y4arOIUMHUCS CONEPIKaHUST KOHKPETHOro 3aHATHs. Ha KanoMm 3aHsITHH TpernojnaBaTelb
HabonaeT u QPUKCHPYET:

- IeTel, JIerko CIPaBUBIINUXCS C COAEPIKAHUEM 3aHSTHS,

- JIeTel, OTCTAIOLINX B TEMIIE FJIH BBIMOJHSIOINX 3aJaHMs C OIIMOKaMHU, HEOYEeTaMU,

- leTell, COBCEM He CIIPaBUBLINXCS C COAEPKAHUEM 3aHATHS.

HroroBplii KOHTPOJBL MPOBOIUTCS B KOHLE ydeOHOro roma. Bo Bpemsi mrorosoro
KOHTPOJIsI onpeaensiercs (PakTUIeCKOe COCTOSHUE YPOBHS 3HAHHM, YMEHUH, HaBbIKOB peOeHKa,
CTeleHb OCBOEHMsI MaTepuana [0 KaXIOMy HW3Y4YeHHOMY pasfeny U Bcell mnporpamme
O00BETUHEHUSI.

®opMBbI IOABEJIEHNUSI HTOTOB 00y4eHHsI:

- UH/IMBUAYAJIbHAS YCTHAS/TMCbMEHHAS IPOBEPKA,;
- (bpoHTaIBHBIN Onmpoc, Oecena,
- KOHTPOJIbHBIE YIIPAKHEHHUS U TECTOBbIE 3a/JaHU,;
- 3aIlUTa UHAUBUYAJIBHOTO WK TPYIIIIOBOrO MPOEKTa,
- BBbICTaBKa padoT;
- MEXTPYIIOBbIE COPEBHOBAHUS,
- B3aMMOOIICHKA O0yYaromuMucs paboT Ipyr apyra.
Onna 3 QOpM TeKyIIero 1 HTOroBOro KOHTPOJIsl - COPEBHOBAHUSL.

Ouenka pe3yJibTaToB.
ITo wroram cocrapnsieTcst TabMuIa OTCIEKHUBAHUS OOpPa3OBATENbHBIX PE3YJIBTATOB, B
KOTOpOI 00yyarommecs o KaxI0i TeMe BBIXOAT Ha CIECAYIOLINE YPOBHU MIKAJIbI OLICHKH:
1. BpICOKHUH pe3yJbTaT — MOJHOE OCBOEHUE COMEPIKAHMS,
2. Cpennuii — 6a30BBIN YPOBEHBD;
3. Huskuii — ocBOEHHE MaTepHaa HA MUHIUMAJIBHO AOMYCTUMOM YPOBHE.

Tabauua MOHMTOPUHIa 00pa30BaTe/IbHBIX Pe3yabTATOB:

YpoBeHb pa3BUTUA YMEHUA U HAaBbIKOB
YposeHb BAageHms
TEPMUHONOTUEN U

ypOBEHb HaBbIKOB

YpoBeHb HaBbIKOB cosgaHus
P.N. TEOPETUYECKMMM .
No cbopKu poboTa no NpoCTEMLLINX
Obyuatowerocs 3HaHUAMM Mo
NHCTPYKLMW. nporpamm
pasgenam PyKL porp
(anroputmos).
nporpammbl

Cent. | flek. | Mait. | Cenr. | Oex. | Mait. | Cenr. | flek. | Mait.

16



@opMbI  OTCAEKHBAHHS W KOHTPOJS Pa3BUBAKIIMX M  BOCHHTATEIbHBIX
pe3yJIbTATOB:
- OLIEHKAa YCTOHYMBOCTH HHTEpeca OOYYAIOIIMXCS K 3aHATHSIM C TOMOLIBIO HAOIIOACHUs
nenarora ¥ CaMOOLICHKH O0yHaroLIIXCs,
- OLlEHKA YCTOMYMBOCTH HHTepeca OOYYAIOLIMXCS K YYaCTUI0 B MEPOMPHUSITHUSX,
HanpaBJeHHbIX HAa (POPMHUPOBAHHME W Pa3BUTHE OOLIEKYJbTYPHBIX KOMIIETEHLMH C MOMOLIBIO
HaOJFOIEHUS TTejarora ¥ CAaMOOLIEHKH O0YHarOIIUX CSL;
- CTaTUCTUYECKHI Y4eT COXPAHHOCTH KOHTHHIEHTA O0YUaIOIUXCS,
- CPaBHHTENIbHBIA aHAJMN3 YCIEIIHOCTH BBIMOJHEHUS 3afaHuil OOy4aroLMMUCST HA
Ha4yaJIbHOM U TOCJIEAYIOLIMX TAanaX OCBOSHHsI MPOTrPaMMBbI,
- aHaJIN3 TBOPUECKUX U MPOEKTHBIX paboT 00yUaromuxcs;,
- cosaanue OaHKa MHIUBUAYAIbHBIX JOCTHXKEHUI BOCTUTAHHUKOB,;
- OLIEHKA CTETNeHH y4acTUsl U aKTHBHOCTH OOYYarOLIerocsi B KOMaHHbBIX MMPOEKTax,
COPEBHOBATENIBHON U KOHKYPCHOM E€ATENBbHOCTH,

- OIlCHKa JUHAMHUKM T[OKa3aTejiell pa3BUTHUA TO3HABATENIbHBIX CHOCOOHOCTEN
ofOyuaromuxcst  (BHUMaHUS,  MaMATH,  HM300pPETaTeIbHOCTH,  JIOTHYECKOr0 U
MPOCTPAHCTBEHHOTO MBIIIJICHUST W T.J.) C TOMOIIBK HAONIOACHHS Tienarora W
CaMOOLIEHKH O0YyYaroIuxcs;

- HaOmoneHue W (QUKCUpOBAHME W3MEHEHHWH B JIMYHOCTH U TOBENCHHU
o0ydaromuxcst ¢ MOMEHTa IMOCTYIUICHHsI B OObEOUHEHHEe M MO Mepe WX y4acTHsl B
NEeATENIbHOCTH,

- WHIUBUIyAJIbHbIE U KOJUIEKTHBHBIE OeCebl C 00YUYarO ITUMUCS.

17



6. CIINCOK HH®OPMALMOHHbBIX NICTOYHUKOB
6.1. HopmaTuBHO-IpaBoBbIe 1I0KYMEHTHI

L @enepanbhblii 3akoH «O6 ob6pazoBanun B Poccuiickoit ®enepanumn» Ne 273-O3 or
29.12.12 roma. - [DnekTpoHHBIM pecypc]. - Pexumm goctyma: base.garant.ru/70291362/
(uH(pOpMaIMOHHO-TIPaBOBOH mopTai «I'apanT»).

2. [Tpuka3 MunucrepctBa oOpasoBanust 1 Hayku Poccuiickoit @enepamuu ot 09 HOSOps
2018 1. Ne 196 «OO0 yTBep:KIACHHH TOpSJIKAa OpraHU3allid M OCYIIECTBICHHUS] 00pa30BaTeIbHOU
JESTeNbHOCTA TO JIOTIOJIHUTEIBHBIM 001e00pa3oBaTebHBIM MpOrpaMMamM» [ DNEKTPOHHBIN

pecypc]. - Pexum  gocryma:  https://www.garant.ru/products/ipo/prime/doc/72016730/
(uH(pOpMaAIMOHHO-TIPaBOBO mopTai «I'apanT»).

3 Konnenuust pa3BUTHS OMOJHUTEIHHOTO OOpa30BaHMs JETEH, YTB. pPacHOpsHDKEHUEM
[IpaBurensctBa P® ot 4.09.2014 roma Ne 1726-p. [OnextpoHHbI pecypc] — Pexum ngocrymna:
http://mMmunOOpHayKHU.pdh/10KyMEeHTbI/ajax/4429 (opunmanbHLIHI caur MunucrepcTBa
oOpazoBanus u Hayku PD).

4 CanlluH 2.4.4.3172-14 "CanuTapHO-3NUAEMUOJIOTHYECKHE TPEOOBaHUS K YCTPOWCTBY,

COACP)KAHMIO W OpraHu3alMd  pexuma  paboThl  00pa3oBaTElbHBIX  OpraHM3AIMNA
JIOTIOJTHUTEIFHOTO 00pa30BaHus JieTeil", yTB. [ TaBHBIM TOCYIapCTBEHHBIM CaHUTAPHBIM BPauoOM
P® or 04.07.2014 N 41. - [OnexrpoHHsli pecypc]. - Pexum  pocryna:
https://www.consultant.ru/document/cons_doc LAW_ 168723/ (opurmanbHLIHI CaiiT
crpaBoyHOM npaBoBoi cucteMbl «KoHcynbTanTILmrocy).

5. locynapctBennass nporpamma P® «Pasputue oOpaszoBanus Ha 2013-2020 TompI,
yTBEpKJIeHHOU nocTaHoBiieHueM [IpaBurensctBa PO Ne 295 ot 15.04.2014 1. - [DneKTpoHHBIN
pecypc]. - Pexum goctyma: https://base.garant.ru/70643472/#friends (uH(bOpMAIMOHHO-
paBoBoil noptan «I'apanT).

6. Crparerust mHHOBalMOHHOTO pa3BuTHs Poccuiickoit ®denepanum Ha nepuon no 2020
roja, yTBEpXAEeHHbIM pacnopsbkeHueMm [IpaButensctBa PO Ne 2227-p or 08.12.2011 ropa. -
[DneKTpOHHBIN pecypcl]. - Pexum JOCTyTA:
https://www.garant.ru/products/ipo/prime/doc/70006124/ (uHDOpMAIOHHO-TTPABOBON  MOPTAT
«["apanT®).

7. OdenepanpHas 1eneBas mporpamMMa pasBuTus oOpaszoBaHus Ha 2016-2020 rombl,
yrBep)kaeHHol [loctanoBnenuem IlpaButensctBa P® Ne 497 or 23.05.2015 roma. -
[DnexTponHHBIN pecypc]. - Pexxum noctyma: https://base.garant.ru/71044750/ (uadopmarnmonHo-
1paBoBoil nopran «I"apanT).

6.2. UndopmanmoHHbIe HCTOYHUKH /1JI51 1EIarOroB

l. Anroputmmsauusi u mnporpammupoBanue [Texcr] / WMH. ®ammna, W.C. T'ymmn, T.C.
Boromomnosa u ap. - M.: Kymuu-Ilpece, 2007. - 276 c.

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

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

4. beikoB, B.I'. BBeaeHue B KOMIIBIOTEPHOE MOJAEIMPOBAHHE YNPABISAEMBIX MEXAHUYECKHUX
cuctem. Ot masTHuKa K podoty [Tekcr] / B.I'. beikos. - CII6: Hayka, 2011. - 85 c.

5. BmacoBa, O.C. OO6pa3zoBarenbHasi pOOOTOTEXHHKAa B YUEOHOH JESTENbHOCTH YYaIIMXCS
HavyaybHOH mikobl [Tekcr] / O.C. Bnacosa. - Yensounck, 2014.

6. Jlyuun, P.M. IIporpammupoBanue BcTpoeHHBIX cucteM. Ot mozaenu k po6oty [Teker] / P.M.
Jlyuun. - CII0: Hayka, 2011. - 183 c.
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10.

11.

12

13.

14.

19

Metoanueckoe pykoBoacTo «Podororexnuka Ha ocHoe TETRIX».

Mupomuna, T. @. ObpasoBarenbHas poOOTOTEXHUKA Ha YPOKax WMHPOPMATUKH U (HU3UKE B
cpenHeit mkoje: yaebno-meroaudeckoe nocodue [Tekcr] / — T.®. Mupomuna. — UenssOuHCK:
Barmsig, 2011,

Hukymun, CK. CopepkaHue HayYHO-TEXHHYECKOTO TBOPYECTBA YYAIIUXCS W METOIBI
obyuenusi [Tekcr] / C. K. Hukynun, I' A. Iloarasen, T.I'. Tloarasen. — M.: MAH, 2004.
IlepdpumveBa, JI. II. OOpa3zoBatenpHas pOOOTOTEXHHWKAa BO BHEYPOUHOH y4eOHOMH
nestenpHOCTH: yueOHo-MeTonuueckoe nmocodue [Tekcer] / — JL I1. Ileppunpena. — UensOunck:
Barmsig, 2011,

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

.Ilontasen, I''A. CucrtemHblli MOIXOJ K Hay4YHO-TEXHUYECKOMY TBOPYECTBY YyUalUXCS

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

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

Ounmunmnos, C. Ypoku pobororexanku. Konctpykuus. JIpmwkenne. Ynpasnenue [Tekcr] / C.
Ounmunmos. — M.: Jlaboparopust 3HanuwmiA, 2017.

6.3. UndopmaunoHHble HCTOUYHHKH JJIsSI 00y YA IIUXCS

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

M: Jlabopatopus 3Hanuii, 2016.

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

—M.: IMK Ilpecc, 2014.

. baywm, /1. Uzyuaem Arduino. UHCTpyMeHTHI 1 MeTON TexHU4ecKkoro Bonmedcrsa [Teker] / /1.

bnym. — CI16: BXB-IletepOypr, 2016.

. Momnk, C. IIporpammupyem Arduino. OcHoBel pabotel co ckeryamu [Tekct] / C. Monk. —

CII6: Iutep, 2016.

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

2007.

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

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

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

Hayxka, 2013. - 319 c.
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