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HHOACHUTEJBHAA 3AIIUCKA

JlononuurenbHast oOuiepa3BUBaroIas nporpaMma «PoboToTexHuKe LEGO
MINDSTORMS EV3 » pa3paborana coriiacHO TpeOOBaHHAM CIEAYIOIIUX HOPMAaTHBHBIX
JIOKYMEHTOB:

- DepnepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccwuiickoii
denepanun (C UISMEHEHUSIMHA );

- IIpukaza MunuctepctBa npocsemienus P® ot 22.03.2021 Ne 115 «OO0 yrBepkaeHUH
[opsinka opraHu3alil W OCYIIECTBICHUS 00pa30BATENBHOW JEATEIBHOCTH IO OCHOBHBIM
0011e00pa3oBaTeNbHBIM MIpOrpaMMaM — 00pa3oBaTEeNbHBIM IPOrpaMMaM HayaJbHOTO OOIIEro,
OCHOBHOTO OOIIIETO U CPETHETO OOIIETO 00pa30BaHMSI;

- [Ipukaza Muno6puayku Poccun ot 06.10.2009 Ne 373 «OO0 yTBep:kKIe€HHH U BBEJICHUU B
nerictBre (penepaabHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa HavaJbHOTO OOIIETO
o0Opa3oBaHUM (C U3MEHEHHUSIMH U JIOTIOJTHEHUSIMU );

- [Ipukaza Muno6prayku Poccun ot 31.05.2021 Ne 286 «OO0 yTBEep>KJIEeHUU U BBEJICHUH B
neiicTBue (eaepasbHOro rocyJapCTBEHHOIO 00pa30BaTeIbHOIO CTaHAapTa HAYaJILHOTO OOIIEro
oOpa3zoBaHuUs Y,

- IlocranoBnenus: I'maBHOro rocyaapcTBeHHOro caHuTapHoro Bpaua P® ot 28.09.2020
Ne28 «OO6  yrBepknenmm  canutapubix npaBun  CIT 2.4.3648-20  «CanurtapHo-
SMHUIEMUOJIOTHYECKHE TPeOOBAaHUS K OpPraHM3alMsAM BOCHHUTAHUS W OOY4YEeHHUS, OTAbIXa H
03JIOPOBJICHUS IETCH U MOJIOACIKI»,

— - Ilpukaza MunucrepctBa npocseuieHust PO ot 20.05.2020 Ne 254 «O6 yTBepKIeHUN
(denepanbHOrO MepeyHs y4eOHUKOB, PEKOMEHJYEeMBbIX K MCIIOJIb30BAHUIO TPU peaau3aluu
MMEIOIINX TOCYIAPCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTeNIbHBIX MMPOrPaMM HadaJIbHOTO O0IIETo,
OCHOBHOT'O OOIIEr0 M CpelHEero oO0Iiero oOpa3oBaHMs OpraHU3alMAMH, OCYIIECTBISIOIIUMU
00pa30BaTeNIbHYIO 1€ATEIbHOCTEY (C U3MEHEHUSIMHU U JI0TIOJTHEHUSIMN )

U JpYTMX HOPMAaTHBHO — IMIPABOBBIX AaKTOB, HE MPOTHUBOpEYAIIUX JeHCTBYIOIIEMY
3aKOHO/IaTENIbCTBY B chepe oOpa3oBaHMUs.

CoBpeMeHHBII  MepUox  pPa3BUTUS  OOIIECTBA  XapaKTepU3yeTCs  MacCUITaOHBIMU
W3MEHEHWSIMH B OKPY)XKalOIleM MHUpe, BICKYIIUMH 3a COOOH MepecMOTp COIHAIBHBIX
TpeOoBaHUI K 00pa30BaHMIO, MPEANOJATAIONIMMHU €T0 OPHEHTAIMI0 HE TOJBKO HAa YCBOEHHUE
00yJaromuMcsl OTIPENIEICHHOW CYMMBI 3HAaHWH, HO M Ha Pa3BUTHE €ro JIMYHOCTH, a TaKKe
OBJIaJICHUE MeETanpeAMETHBIMU KOMIIETCHUMSAMHU. BONBIIMMU BO3MOXHOCTSAMHU B Pa3BUTUH
JMYHOCTHBIX PECYPCOB IIKOJIHLHUKOB 00J1a/1a€T MOATOTOBKA B 007aCTH pOOOTOTEXHUKH.

DBOJIIOLUS COBPEMEHHOT'O OOIIECTBA W MPOU3BOJACTBA OOYCIOBHMJIA BO3HMKHOBEHHE H
pa3BUTHE HOBOTO KJIacCa MAmluH — POOOTOB, M COOTBETCTBYIOUIETO HAYYHOTO HAIPABICHHS —
pobororexHuku. PoOOTOTEXHMKAa —MHTEHCMBHO  Pa3BHBAIOIIASCS  HAYYHO-TEXHHYECKAs
JTVCIIATUTMHA, U3Yy4Yaloliasi He TOJIBKO TEOPHIO, METOJIBI pacueTa U KOHCTPYHPOBAHHS POOOTOB, X
CHCTEM M 3JIEMEHTOB, HO U MPOOJIEMbl KOMIUIEKCHOH aBTOMAaTH3aIlMK MPOU3BOICTBA U HAYYHBIX
WCCIIEIOBAaHUH C IPUMEHEHHUEM POOOTOB.

Hacrosimass nomonnuTensHast oOmieoOpa3oBaTenbHas o0liepa3BUBaiolias MporpaMmMa
UMEET TEeXHHYECKYH) HANPABJIEHHOCTb W TMPEIyCMAaTPUBACT pa3BUTHE HE TOJIBKO
npodeccuoHadbHbIX Kommnerenmmii (hard-koMmereHimii), TaKMX KaK HAaBBIKH HAdaJbHOTO
TEXHUYECKOTO KOHCTPYMPOBAaHUS M MPOTPAaMMHUPOBAHHS, O3HAKOMIICHHE C OCHOBaMH
QITOPUTMHU3ALUH, PA3BUTHE aOCTPAKTHOTO MBIIUICHUS, HO U YHHBEPCAJbHBIX KOMIETEHIUH
(soft-koMmeTeHIHii) — HABBIKOB, HE CBA3aHHBIX C KOHKPETHOM MPEMETHOM 00JIaCThIO, TAKUX KaK
pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH JeTeid, n300peTaTenbHOCTH, YMEHHE paboTaTh B KOMaH/IE,
paboTaTh ¢ HH(pOpPMAIIHECH.

Bua nporpaMmsbl: MOAU(pHUIMPOBAaHHAS, KOMIUICKCHASI.

Kareropusi o0yuaomuxcsi: nporpamMMa rpejHa3HadeHa st paboThl ¢ 00yJarOIMMUCS
9 — 11 net (2 — 3 Kiacchl 001Ee00pa30BATEIHLHOM ITKOJIHI).



AKTYalbHOCTH MNPOrpaMMbl OOYCIIOBJIEHA COLMAIbHBIM 3aKa30M OOIIECTBa Ha
TEXHUYECKH TPaMOTHBIX CIELMAJUCTOB B  00JAaCTH pPOOOTOTEXHUKH, MaKCHMalbHON
3G (GEKTUBHOCTHIO PA3BUTUS TEXHUYECKHUX HABBIKOB CO IIKOJBHOTO BO3pacTa; Iepenavent
00yJaronmMcs CJI0KHOTO TEXHUYECKOT0 MaTepuaia B IPOCTOM TOCTYIMHON (popme; peanu3anuei
JUYHOCTHBIX MOTPEOHOCTEH M JKM3HEHHBIX IUIAHOB; peaju3alleil MPOEKTHON AeATeIbHOCTU
LIKOJIbHUKaMU Ha 06a3e COBPEMEHHOT0 000py/IOBaHUS, @ TAK)KE IMOBBIIIEHHBIM HHTEPECOM JIeTel
HIKOJIBHOTO BO3pacTa K pOOOTOTEXHHUKE.

Hcnonp3oBaHuEe COBPEMEHHBIX MEJAarOrMYeCKUX TEXHOJOTUH, METOJI0OB U IPHEMOB;
pa3IMYHBIX TEXHUK U CHOcOOOB pPabOThI; COBPEMEHHOTO OOOPYIOBaHMSA, IO3BOJISIOLIETO
HCCIeloBaTh, CO3/1aBaTh M MOJEIMPOBATh pa3iWyHble OOBEKTHI M CHUCTEMBI W3 00JacTH
POOOTOTEXHUKH, MAIIMHHOTO OOYyYeHHUs] M KOMIBIOTEPHBIX HayK, 0O0ecledrBaeT HOBH3HY
NPOrpamMMmBbl.

ITenarornveckas mejecoo0pasHoOCTb NPOrpaMMBbl.

B mnpomecce KOHCTpyMpOBaHUS M MPOrpaMMHPOBAHMS  YIPABISEMBIX MOesen
oOyyarolmuecsi TIoJlyyaT JIONOJHHUTEIbHbIE 3HAaHHUA B 00JacTH (U3UKH, MEXaHUKH U
WH(OPMATHUKHU, YTO, B KOHEYHOM MTOT€, M3MEHUT KAPTHUHY BOCIPHUATHS HWMHU TEXHHUYECKHX
JUCLUILINH, IEPEBO/ISI UX U3 pa3psala YMO3PUTEIbHBIX B pa3ps/] NPUKIATHbBIX.

OCHOBHBIE TPUHIUIBl KOHCTPYHPOBAHUS MPOCTEHIINX MEXaHHMUYECKHX CHCTEM U
QITOPUTMBI MX aBTOMATHUYECKOTO (PYHKIIMOHMPOBAHHS TOJ YIPABICHHEM IMPOTPAMMHUPYEMbIX
KOHTPOJUIEPOB, TMOCIYXaT XOPOIIeH MOYBOMl Ui MOCIEAYIOUIETO OCBOCHHS OO0Jee CII0XKHOTO
TEOPETUYECKOT0 MaTepHaa.

OT1anunTe/IbHbIE 0COOCHHOCTH NMPOTrPaMMBbI

3aHATUS 1O JAHHOW TpOrpaMMe MOTYT IMPOBOJIUTHCS Kak B OYHOM (hopMme, Tak U ¢
MPUMEHEHUEM JUCTAHIIMOHHBIX TEXHOJOTUHN U (MJIH) DJIIEKTPOHHOTO 00yUeHHSI.

[lo nmanHOW mporpaMMme B JIETHHH NEpUOJ MOXXET OBITh OpraHm3oBaHa pabora ¢
00y4aloIUMUCS, KOTOPbIE MPOXOAST MOATOTOBKY IJISl y4acTHS B MAacCCOBBIX MEpPONPUATHUSAX,
paboTaroT Ha/l MHIAWBUAYATFHBIMU WM KOMaHIHBIMU TPOCKTAMH, a TAK)KE MPOSBISIIOT 0COOBII
WHTEpPEC K BHIOPAaHHOMY BUAY ACSITEIbHOCTH.

OO6pa3oBarenpHbIi MpOLIECC N0 JTaHHOM IporpaMMe BEIETCS B COOTBETCTBUU C T'OJOBBIM
KaJleHIapHbIM y4eOHBIM TpapkoM Ha TEKyIIUil Y4eOHBI ToJ, yTBEpXKIECHHBIM IPUKA30M
nupekropa TOAY 10 A0 IKOTT.

1.1. Hean u 3a1aun

Heab: pa3BuBaTb TEXHUYECKUE, IIO3HABATEIbHbIE U TBOPUYECKUE CHOCOOHOCTH
o0yyaromuxcs B IpolLecce M3y4eHHs OCHOB POOOTOTEXHMKHM U IMPOEKTHO-HCCIIEN0BATEIbCKON
NESATENBHOCTH.

3agaun:

1. Odyuarowue:

— U3YYUTh COCTOSIHHE U NMEPCIEKTUBBI POOOTOTEXHUKU B HACTOSIEE BPEMS;

— U3Y4YUTh IPUHLUIIBI paOOTHl POOOTOTEXHUUECKUX IIEMEHTOB;

— 00y4YHTb BIAICHUIO TEXHUUECKOW TEPMUHOIOTHEH, TEXHUYECKON TPAMOTHOCTH;

- o0yunTh  OCHOBaM  IIPOEKTUPOBAHMS,  MOJEIUPOBAHMS,  KOHCTPYMPOBAHHUS
POOOTOTEXHUYECKUX YCTPOMCTB;

— U3y4UTh IPUEMbl M TEXHOJOTMM pa3pabOTKM MPOCTEHIIMX aJrOPUTMOB U
nporpammupoBanus Ha KoHCTpykTope LEGO MINDSTORMS Education

- (opMHUpOBaTh yYMEHHE II0JIb30BAaThCSl TEXHUYECKOH JMTepaTypoi, paboraTh C

uHpOpMaLue;
- 00yunTh ocHOBaM 3D TexHOMOTHIA.

2. PazBuBamwuiue:



- (hopMUPOBATh UHTEPEC K TEXHHUECKUM 3HAHUSM;

- CTI/IMy.TII/IpOBaTB HOSH&B&TGJ’IBHYIO 158 TBOpLIeCKYIO AKTHUBHOCTH O6y‘IaIOHII/IX05I
HOCpeI[CTBOM BKJIFOUCHHUA HX B paSJII/I‘-IHBIC BU/IbI COpCBHOBaTGHbHOfI n KOHKprHOfI
JeSITeIIbHOCTH;

- paSBI/IBaTL HAaBBIKHU HCCH@HOB&TGHBCKOﬁ 148 HpOeKTHOﬁ ACATCIIBHOCTH,

- paSBI/IBaTI) y o6yqa}0m1/1xcs[ namMAaATb, BHUMaHUEC, JTOTMYECKOEC, HpOCTpaHCTBeHHOG 158
AHAJIMTHYCCKOC MBIINIJIICHHUEC, B TOM YHCIJIC HOCpeI[CTBOM I/IFpBI B HIaxXxmaTbl H SaHHTI/II\/'I
MPUKJIAAHON MaTEeMaTUKOM.

3. BocnnutareabHbIE:

— BOCIHTHIBATH JUCHUIIIUHUPOBAHHOCTH, OTBETCTBEHHOCTh, CAMOOPTaHU3AIUIO;

- (opMupoOBaTH YYBCTBO KOJUICKTHBH3Ma M B3aUMOIIOMOIIM, HAaBBIKM KOMaH]IHOTO
B3aMMOJCHCTBHS.

1.2. O:xxnaemMble pe3yJibTaThl

B pe3ynbraTe ocBoeHHs 00ydaromiuecs J0HKHBI 3HATh:

- mpaBwia 0€30MaCHOTO MOJIb30BAHUS 000PYI0BAaHUEM,

-~ OCHOBHYIO TEXHMYECKYI0 TEPMHHOJOTHIO B 00lacTd POOOTOTEXHUKH U
MIPOrpaMMHUPOBAHUS;

- 00opymoBaHue, HCTOIB3yeMOE B 001aCTH POOOTOTEXHUKY;

— OCHOBHBIC TIPHUHITUIBI pabOTHI C POOOTOTEXHUYECKUMH HAOOpaMU M KOMITBIOTEPHOMN
TEXHHUKOM;

- OCHOBHBIE c(pepbl MPUMEHEHHS] pOOOTOTEXHUKH, MEXaTPOHUKHU;

—  OCHOBBI POTPAMMHPOBAHUS.

YMeTh:

- co0moaaTh TEXHUKY O€3011aCHOCTH;

- OpraHu30BBIBAaTH paboduee MEeCTO;

- pa3pabaThiBaTh  MPOCTEHINHME CHUCTEMBI C  HCIOJb30BAaHHUEM  3JICKTPOHHBIX
KOMIIOHEHTOB ¥ POOOTOTEXHUYECKUX FJICMEHTOB;

- pa3pabaTbIBaTh pocTeiinme AJITOPUTMBI u CHCTEMBI yIpaBICHUS
POOOTOTEXHUYECKUMHU YCTPOHCTBAMU;

- pa30uBaTh 3a/1aYH Ha [10/13a/1a4H;

- paboTath B KOMaH/IC;

- HCKaTh, aHAJU3UPOBATh M 0000IIATh HEOOXOAMMYIO HH(OPMAIIMIO, MPOBOIUTH €€
BepuduKanuio;

- TOATOTOBUTh M TPEACTABUTh T'PAMOTHYIO TMPE3CHTALMUIO JUIS 3aIIUThl MPOCKTHOU
paboThL.

PesyabraToM ycBOeHHsI O0y4alOIIMMUCS NPOrpamMMbl 10 pazeuearouiemy u

60CNUMAamMebHOMY ACHEKmMam SIBJISIOTCA:

- YCTONYMBBIN UHTEPEC K 3aHATUSAM POOOTOTEXHUKOM,

- TIONIOKUTENbHAST TUHAMUKA TMOKa3aTeNeil pa3BUTHs MO3HABATENBHBIX CIOCOOHOCTEM
oOyvaromuxcsi  (BHUMaHUsA, TAMATH, HW300pETaTENbHOCTH, JIOTHYECKOTO W
MIPOCTPAHCTBEHHOTO MBIIIUICHHUS U T.11.);

- CO3/1aHH€ 00YyYaroIMMHUCS TBOPUYECKUX padoT;

— aKTUBHOE y4acCTHE B IPOEKTHOM M MCCIEI0BATEIbCKON AEATEIbHOCTH, BKIIOUEHHOCTD
B KOMaHJIHbIE TIPOEKTHI;

— aKTUBHOE y4acCTHE B COPEBHOBATEIBHOW U KOHKYPCHOU JI€SITENBHOCTH;

- JIOCTHKCHHS B MACCOBBIX MEPONPHUATHSIX PA3JTMUYHOTO YPOBHS,



— pa3BUTHE BOJEBBIX KAUECTB JMYHOCTH (AMCUUILTMHHPOBAHHOCTH, OTBETCTBEHHOCTH,
CaMOOpraHu3alyy,  LEJCYCTPEMIEHHOCTH, HACTOMYMBOCTA B JIOCTH)KCHUH
MOCTaBJICHHOM 1EJIU U T.1.);

—  CIOCOOHOCTH MPOJAYKTUBHO OOIIATHCS B KOJUICKTHBE, pabOTaTh B KOMaH/IE.

1.3. OcobeHHocTH OpraHu3aluu 00pa3oBaTeIbLHOI0 Npouecca

Cpok peanuzayuu npocpammel: TIporpamMma paccuuTaHa Ha 1 roj oOydeHus, 68
aKaJeMUYECKHUX Yyaca B roJl

PexxuM peanmuzanuu: 3aHATHS MO POOOTOTEXHUKE MPOBOAATCS 1 pa3a B Henenmo mo 2
akagemuyeckux yaca (40 MuHyT) ¢ nepepbsiBoM S5 — 10 MUHYT. 3aHITHS HOCAT TUOKUN XapakTep
C Y4eTOM IpEeNoYTeHU, CHocOOHOCTEH U BO3PACTHBIX 0COOCHHOCTEH 0Oyuaromuxcs. 1 3ansaTue
B HEJIEJII0 OTBOJIUTCS Ha pa3BUBAIOUINI OJ0K MPOrpaMMBl.

dopma opranu3anuu AesiTeJIbHOCTH JeTeil: TBopueckoe 00beTMHECHHE.

I'pynma obOywarommxcst (opmupyercs u3 pacdera He Oomee 15 uenmoex. HabGop
00ydJaronuxcsi MpOBOAUTCS O€3 MPEABAPUTEILHOTO 0TOOpa IETEH.

3aHATHS ~ TPOBOAATCA B  KaOWHeTe, OOOPYJAOBaHHOM  COTJIACHO  CaHUTApHO-
snuaeMuosiorndeckuM mpaBwiam M HopMmatuBam CanlluH 2.4.4.3172-14 "CanurtapHo-
AMUAEMHOJIOTHYECKHE TPEeOOBaHUS K YCTPOICTBY, COAEPIKAHUIO U OpTraHU3alluU PeKUMa paboThI
00pa3oBaTeNIbHBIX OPraHU3alUN JOTIOTHUTEIIPHOTO 00pa30BaHus aeTei".

IIpuHUMNBI OpraHu3anuu 00pa3oBaTe/LHON NeATeJIbHOCTH:

- Haydynoct. DOTOT NpUHIMI Mpenonpeaesier coolOueHrne o0yJyaeMbIM TOJBKO
JIOCTOBEPHBIX, IPOBEPEHHBIX NPAKTUKOW CBEICHHH, MpHU OTOOpE KOTOPBIX YUUTBIBAIOTCS
HOBEHIINE JOCTUKEHNS HAYKU U TEXHUKHU.

- JloctrynHocts. IlpenycmarpuBaer cOOTBETCTBME O0beMa M TIIIyOMHBI Yy4eOHOro
MaTepualia YpOBHIO OOIEro pa3BUTH yJalluxcs B JaHHBIA MEpUoJ, Oyarogaps 4emy, 3HaHUs U
HaBBIKM MOTYT OBbITh CO3HATEIBHO U IPOUYHO YCBOECHBI.

- CBs3p Teopum ¢ mpakTuKoil. OO0s3pIBaeT BecTH OOydeHHE TakK, 4TOOBI OOydaemble
MOTIJIM CO3HATENBHO IPUMEHATh IPUOOPETEHHbIE MU 3HAHUS Ha MPAKTHKE.

- Co3HaTenbHOCTh M aKTHBHOCTh OOyueHHs. B mpomecce oOydeHust Bce IeHCTBHA,
KOTOpbI€ OTpabaThIBAE€T YYEHUK, JOJDKHBI ObITh 00OCHOBaHBI. Hy)XHO YYHUTh IIKOJIBHUKOB
KPUTHYECKH OCMBICIINBATh, U OLCHUBATH (DaKThI, Jiejas BBIBOJBI, pa3peliath BCE COMHEHUS C
TEM, 4YTOOBl HPOLECC YCBOCHHS M HapaOOTKM HEOOXOJUMBIX HABBIKOB IPOUCXOAMIH
CO3HATEJIbHO, C MOJHOM yOeXIEHHOCThIO B MPABWIBHOCTU 00y4eHUs. AKTUBHOCTh B OOyUEHHUU
MIPEAIONAraeT CaMOCTOSTENBHOCTh, KOTOpas JIOCTHIaeTCsi XOpOLIeH TEOPETHYECKOM U
MIPaKTUYECKON OJIrOTOBKOM U pabOTOM mejarora.

- Harngannocte. OObACHEHHE TEXHUKH COOpKM pPOOOTOTEXHHYECKHUX CPEJICTB Ha
KOHKPETHBIX H3JENUSAX U MPOrpaMMHBIX Hpoaykra. Jlias HarjasgHOCTH NPUMEHSIOTCS
CYILIECTBYIOINE BUAECO MAaTEPHUAIBL, @ TAKKE MATEPHUAJIbl CBOETO U3TOTOBJICHUS.

- CUCTEMaTUYHOCTh W  TIOCIENOBATEIbHOCTh. YYEOHBIA MaTepuan Jaercs IIo
OIIPECIIEHHON CUCTEME U B JIOTHUECKOM MOCIEN0BATEILHOCTHU € LIEJBIO JYYIIEr0 €r0 OCBOSHUS.
Kax npaBuiio 3ToT npuHIMI NpeaycMaTpUBaeT U3Y4YE€HUE MpeIMeTa OT MPOCTOrO K CI0KHOMY,
OT YaCTHOTO K 00IIemy.

- IIpoyHOCTH 3aKperieHus 3HaHuM, yMEHUI 1 HaBbIKOB. KauecTBO 00y4eHHsI 3aBUCHUT OT
TOr0, HACKOJBKO IPOYHO 3aKPEIUISIOTCS 3HAHWSA, YMEHHS M HAaBBIKM YYalUXCS, MOITOMY
3aKperyieHue YMEHUN U HaBBIKOB JOJDKHO JOCTUTaThCsl HEOJHOKPATHBIM IieJICHANpPaBICHHBIM
IIOBTOPEHUEM U TPEHUPOBKOIA.

- MnpuBunyanbHblil noaxoa B oOyueHu. B mpouecce oOydeHHs megaror UCXOJIUT W3
WH/IMBUYaIbHBIX OCOOCHHOCTEN JIeTei M Oonupasch Ha CUIbHBIE CTOPOHBI YYaIerocs, TOBOIUT
€ro MOATrOTOBJICHHOCTD JI0 YPOBHS OOITUX TPeOOBAHUH.



OTtinyuTeIbHBbIE 0CO0EHHOCTH MPOrPAMMBI

[Iporpamma siBisieTcst 6a30BOM U He IpeoaraeT HaIM4YKs y 00y4Jaronuxcs HaBbIKOB B
o0actu poOOTOTEXHUKH U MPOTPAaMMHUPOBAHUS. YPOBEHb MOATOTOBKU yYallUXCs MOXKET OBITh
pa3HbIM.

[lpu nonbope MmarepuajoB M IJIAHUPOBAHUM 3aHATHA HEOOXOAMMO MAaKCHUMaJbHO
YUUTBHIBaTh OCOOEHHOCTH TPYIIbI, BKJIOYAaTh MOUCKOBbIE M MCCIIEAOBATEIbCKUE METOIbI,
00s13aTesIbHO 00yYaTh BECTH TUAJIOT, IUCKYCCHIO.

Pabouass nporpamma mocTpoeHa Ha 0a3e 00pa3oBaTeNbHOM MPOTrpaMMbl IS
mwiatgopmel  LEGO MINDSTORMS EV3. Konctpykrop LEGO MINDSTORMS EV3
MPEIOCTABIISIET 00YUAOIUMCS BO3MOXKHOCTh MPUOOPETATh BaKHBIC 3HAHUS, YMCHHSI U HABBIKU B
MpoIlecCe CO3/aHMsl, MPOTPAaMMHPOBAaHMA W TecTupoBaHus podotoB. Konctpyktop LEGO
MINDSTORMS EV3 u nporpammHoe oOecrnedeHHe K HEeMY MpEeIOCTaBIseT MPEeKpPacHyIo
BO3MOXKHOCTh YUYHTBCS PEOCHKY Ha CcOOCTBeHHOM ombiTe. [IporpamMMmHOe obOecnedyeHue
OTIIUYACTCS JIPYKECTBEHHBIM MHTep(deiicoM, TO3BOJSIONUM CAMOCTOSTEIHPHO WM C TIOMOIIBIO
BCTPOEHHBIX YPOKOB OCBAaWBaTh MpOrpaMMUpoBaHue. BaxHo, 4To npu 3TOM peGeHOK caM CTPOUT
CBOM 3HaHMsI, a yYUTENb B 00pa30BaTEIbHOM IPOLIECCE BHICTYIAET THIOTOPOM.

[Tnatpopma EV3 Brimouaer B cebOs HaOOp HAcTpamBaeMbIX Y4eOHBIX 3amanuii. OHHU
MOCTABJISIOTCS B HU(PPOBOM BHUJE M JIETKO HWHCTAJUIMPYIOTCA B mporpammuyto cpeay LEGO
Education MINDSTORMS. Huskuii mopor BXoxjaeHHs B TmporpammHyro cpexy LEGO
Education MINDSTORMS, mo3BosisieT IporpaMMHpOBaTh poOOTa YK€ Ha TIEPBOM 3aHITHU IO
poOOTOTEXHHKE, Jak€ CaMOMYy HEMOITrOTOBICHHOMY Y4YallleMycs, a WHTYUTHBHO TOHSTHBIN
uHTepdelic odneryaer 3Ty 3aaady.

Teopernueckass 4yacTb OOyueHHUs BKJIIOYaeT B ceOs 3HAKOMCTBO C Ha3HAYCHHEM,
CTPYKTYPOM U YCTPOHMCTBOM POOOTOB, C TEXHOJIOTMYECKMMH OCHOBaMH COOPKHM M MOHTaXka,
OCHOBaMU BBIUYUCIIUTEIBHON TEXHUKH, CPEICTBAMU OTOOpaKeHUSI HHPOPMAIIHH.

K OCHOBHBIM OTJMYHUTEJbHBIM OCOOEHHOCTSIM HACTOSIIEd NPOrpaMMbl MOKHO
OTHECTH:

- KeHCOBYIO cHCTeMY O0y4YEeHHUS;

- 0o0yuyeHue MPOECKTHOU JIeITEIbHOCTH;

— HaIpaBIIEHHOCTH HA pa3BUTHE SOft-KOMMIETEHIINH.

Ka>1<)1},11‘/'1 KENC COCTaBJISIETCS B 3aBHCUMOCTH OT TEMEI U KOHKPCTHBIX 3aaa4d, KOTOPLIC
MPEeIyCMOTPEHBl  MPOTPaMMOM, C  Y4eTOM  BO3pPACTHBIX  OCOOCHHOCTEH  JeTeil, ux
I/IH}IHBH}IY&J’ILHO?I IIOATOTOBIICHHOCTH, U COCTOUT U3 TCOpGTH‘ICCKOfI n HpaKTquCKOﬁ qacTu.

CopepxaHue MPaKTUYECKUX padOT U BUABI TPOEKTOB MOTYT YTOUHSITHCS, B 3aBUCHMOCTH
OT HAKJIOHHOCTEW YyYallluXcCs, HAIMYUSI MaTepUajoB, CPEICTB U Ap. Monaenu cobuparoTcst 11ubo
M0 TEXHOJIOTMYECKUM KapTaM, Jubo B cuiy (antasum oOyuaronmmxcsa. [lo Mepe ocBoeHus
IIPOCKTOB IMMPOBOAATCS COPCBHOBAHUA pO6OTOB, CO3JaHHBIX MHAWBUAYAJIbHO WJIN I'PyHIIaMH.



2. VYY4EBHO-TEMATUYECKHMM ILTAH

2.1.1. Ocnoenoii 610k

Koin4yecTBo 4acoB

Ne Pa3znen
Teopus IMpakTHka Bceero
1. BBenenue B o0pa3oBaTelibHYIO MPOrpaMMy, 1 2 3
TEXHUKa 0€30MacHOCTH
2. OCHOBBI KOHCTPYHUPOBaHHUSI. 2 6 8
3. | OcuoBsl nporpammupoBanusi LEGO 4 10 14
MINDSTORMS Education EV3.
4. [ToaroroBka MPOEKTHBIX paboT 2 6 8
5. 3ammra npoeKToB 2 2
6. | Pabota B UuTtepuere. [lonck nnpopmanmu o 1 2 3
Jlero - copeBHOBaHUSIX, ONIUCAHUN MOJIETIEH,
¢dororpaduit poboToB.
7. Pa3paboTka KOHCTpYKIUil poOOTOB JJIst 2 10 12
BBITTOJIHEHHSI Pa3IMYHBIX 33]1a4.
8. | IlonroroBka Kk COpPEBHOBAaHUAM 2 6 8
0. [ToaroroBka MpPOEKTHBIX paboT 2 6 8
10. | 3amuTa MpoeKToB 2 2
Hroro: 16 52 68




3. COOIEPKAHUE ITPOT'PAMMBbI
Pa3nen 1: BBenenue B po0OTOTEXHUKY.
Tema: Ilonamue o Pobomomexnuke
Beenenue B Hayky 0 po6oTax. OCHOBHBIE BUIBI pOOOTOB, UX IpUMeHeHue. Hanpapnenus
pa3BuTHs poOoTOTeXHUKU. HoBeillne ToCTHKEHNsI HAYKU U TEXHUKU B CMEKHBIX 00JI1acTAX.
Texnuka 0e30macHOCTH.

Pa3zpnen 2: OCHOBBI KOHCTPYMPOBAHUsA. XapPAKTEPUCTHKH podoTa.

Tema:  Bepcuu  komnnekmoe  EV3.  Kpamkuit  0030p  codepiicumozo
POOOmMOmMexXHU1ecKo20 KOMnieKkma.

JomamrHsiss U oOpa3oBarenbHas BepcHs, cXojacTBa U pazmuuus. O030p COAEPKUMOro
Ha0OpOB (JaTYMKH, CEPBOMOTOPHI, OJIOK, TPOBOIA, IETAIM KOHCTPYKTOpa). Ha3zBanwus neranei.

Pazgen 3: OcHoBbl mporpammupoBanusi LEGO MINDSTORMS Education EV3.

Tema: O030p cpeabl NpOrpaMMupPOBAHHUS.

[TamuTpa 610k0B. CripaBouyHBIe MaTtepuainbsl. Camoyuutensb. [Ipoekt. HoBast mporpamma.
Coxpanenue npoekTa, nporpaMmmbl. OCHOBaTEeNbHBIA pa300p manutpel O010koB. CoequHEeHUs
omokoB. IlapamnensHble mporpammsbl. llogkmiodeHne poOoTa K KOMIIBIOTEPY M 3arpyska
nporpammbl. USB-coenunenue. Bluetooth-coenmunenne. OOblyHas 3arpyska. 3arpyska ¢
3ammyckoM. 3amyck ¢pparmenTa nporpammsel. Habmonenue 3a coctosiHueM mopros. O6o3peBaTens
namsaTH. Busyanu3zanus BbINOIHIEMON B JaHHBIH MOMEHT 4aCcTU IPOrPaMMBI.

Tema: Motopsl. [IporpammupoBaHue IBUKEHUH M0 PA3JIUYHBIM TPAEKTOPHUSAM.

KonctpynpoBanue skcrpecc-6ota. Ilonstiue cepBoMoTop. YCTpOMCTBO CEpBOMOTOpA.
[lopTel 1 TOAKIIOYEHUS CEPBOMOTOpPOB. 3eneHas mnamutpa OjokoB  (ZleiicTBus).
[lonoxxurenbHOE M OTpULIATENbHOE ABMKEHHE MoTopa. OmnpeseneHne HalpaBiIeHUs JBHKEHUS
MotopoB. brnoku «bosabmoi Mmorop» u «Cpeanuii motop». Beibop mopra, BEIOOp peknMa
paboThl (BBIKIIOYUTh, BKIIOYUTH, BKIIOUUTH HA KOJIMYECTBO CEKYHJ, BKJIIOUUTH Ha KOJIUYECTBO
rpaaycoB, BKJIIOYUTh Ha KOJHMYECTBO OOOpPOTOB), MOIIHOCTh JABHUTaTess. Bwibop pexkuma
OCTaHOBKH MOTODA.

biok «He3aBucumoe ynpasjeHnue Mmoropamuy. biok «PyneBoe ynpasiienue

Vnpaxuenue 1. OTpaboTka OCHOBHBIX ABM)KEHUH MOTOPOB.

Ynpaxuenue 2. Pacuer aBmkeHus po6oTa Ha 3aJJaHHOE PACCTOSTHHE.

VYnpaxuenue 3. Pacuet JBHKEHUH 1O JIOMaHOM JIMHUU.

3amaHus JUIg CaMOCTOSITEIbHONW PaOOTHI.

Tema: Pabora ¢ nmoacBeTKoil, 3KpaHOM U 3BYKOM.

Paborta ¢ skpanoM. BwiBon ¢uryp Ha skpaH auciuvies. Pexxum otoOpaxenus ¢uryp.
BriBon snemeHTapHbIX QUryp Ha 3KpaH. BpIBoj pucyHka Ha skpaH. ['paduueckuil penakrop.
BriBoz pucyHKa Ha BKpaH.

3agaHus A1 CaMOCTOSTEILHOM PaOOTHI.

Pabora ¢ moxcBeTkoit kHomok Ha Oioke EV3. brnok uHIuKaTopa COCTOSIHMS MOMYIIS.
Br16op pexuma. Yopaxknenue. [[eMoHcTpamnus pabOThI MOJACBETKH KHOMOK. PaboTa co 3ByKOM.
bnok BocmpousBeneHus: 3BykoB. PexxuMm mpowurpbiBaHus 3ByKOBoOro ¢aitna. Bocnpoussenenue
3aMMCaHHOTo 3BYKOBOrO (haiina. PesxuM BocriponsBeieHHs: TOHOB U HOT.

3amaHus JUIg CaMOCTOSITEIIbHOU PaOOTHI.

Tema: Huki. IpepsiBanue nukiaa. LHuki ¢ mocryciaosuem.

OpankeBass nporpammHas nanutpa (YmpasneHue omnepatopamu). CHeTuuk uTepaLuil.
Howmep nukna. Ycnosue 3aBepieHus padoTsl nukia. [IpepeiBanue nukia. BapuanTel BeIxoaa u3
nukia. [IpepbiBaHue BBINOJIHEHNS UKJIA U3 NIapajuIeIbHOW BETKH ITPOrPaMMBbI.

3anaHus 111 CaMOCTOSITEIbHOM paboThI.

Tema: CTpykrypa “Ilepekarouarenn”.



Ecmu — To. brok “Ilepexarouarens”. [lepexmtouarens Ha BUJ BKIAA0OK (ModHAS Gopma,
KpaTka (opma). JlonoaHuTenpHOE ycioBUE B CTpyKType [lepekitodarens.

3amanus JUIg CaMOCTOSITEIbHONW PaOOTHI.

Tema: Pabora ¢ naTunkamm.

JdaTuynk kacaHus.

Buemnnii Bua. Pexxum msmepenus. Pexxum cpaBHenus. Pexxum oxunanus. Mi3meHeHue B
6noke oxxuganus. Pabora 6510ka NEepeKIIOUeHUs ¢ MPOBEPKON COCTOSHUS 1aTUMKA KaCaHHs.

YnpaxxueHus.

3anaHus 1J11 CaMOCTOSITENIbHON paOOThI.

JlaTuuk uBera.

JlaTduk 1BeTa ¥ MPOrpaMMHBIA 050K gatuuka. O01acTu KOPPEKTHOW pabOThI TaTYHKA.
Bei10op pexxnma paboThl JaTunka. PexuM onpezneneHus U CpaBHEHUs LBETa. Pesxum n3MepeHus
MHTEHCUBHOCTH OTPAKCHHOI'0 CBeTa. Pe:KMM M3MepeHuss HHTEHCUBHOCTH BHEITHETO OCBEILECHUS.
Pexum xanuOpoBku naruuka. [Ipumep BbIMosHEHUs pexxuma KaluOpoBKHU. Pexum oxupaHus
JlaTYMKa LBETA.

YnpaxxaeHus.

3anaHus 1J19 CaMOCTOSITENIbHON paOoThI.

JaTuyMK ruUpoCKONMYECKH.

JlaTynk TUPOCKON MU MpOTrpaMMHBIA OJIOK natumka. HampaBnenue BpamieHusi. Pexxumbl
paboThI 1aTYNKa TMPOCKOII.

YnpaxxHeHus.

3amaHus Ui CaMOCTOSTENIbHOW PaOOTHI.

JlaT4uK yJIbTPa3ByKOBOM.

JlaTuuk ynpTpa3Byka M HporpaMMHbIM 050k gatumka. OnpezneneHue pazdpoca mycka
BostH. CTpyKTypa OJI0Ka yIBTPa3ByKa B PEKUME U3MEPCHUSI.

YpaxHeHus.

3anaHus 1Ji1 CaMOCTOSITENIbHOM paOoThI.

HNudpakpacHblii JaTIUK.

WudpakpacHblil naTyvk, MasyoK W HMX IporpaMMHble OJoku. PexxuMm omnpeneneHus
OTHOCUTEJIBHOTO PACCTOSHUS 10 OO0BeKTa. Pexxum omnpeneneHus paccTOSHUS U YIJIOBOTO
MOJIOKEHUs Masika. MakcuMainbHble YIJIbl OOHapyXeHHs HH(ppakpacHOro Mmaska. Pexumbl
IpOrpaMMHOr0 0J10Ka MH(paKpacHOro AaT4uKa. PeXKUM IUCTAaHIIMOHHOTO YIpPaBJICHHUS.

Ynpaxxaenus.

3amaHus JUIg CaMOCTOSTENIbHONW PaOOTHI.

Pa3znen 4: IloaroroBka npoeKTHHIX padoT.
OO6yuatomuecst paboTalOT HaJ MPOCKTAaMU POOOTOB, MHIMBHAYAJIhHO WJIH B COCTaBE
KoMaH/bl. TemMaTuky BRIOMPAIOT CAaMOCTOSITETTLHO WITH C TIOMOIIbIO HACTABHHKA.

Paznen 5: 3amura npoekToB.
3amuTa IpoXOJUT B BUJE MPE3EHTAIMH POESKTOB Ha OTKPHITOM 3aHATHUH, KOH(GEPEHIIUH,
POIUTETHCKOM COOPAHUM U AP. MEPOIIPUATHSIX.

Pa3zpnen 6: Pabora B mHTEpHeTE.
[Touck mHpOpManuu 0 COPEBHOBAHMSIX, OMHCAHUS MOJENCH POOOTOB M MHCTPYKIUU K
HHM, H,Z[Cﬁ AJIg CO3JaHus ITPOCKTOB.

Pa3zpnen 7: Pa3zpadorka KoHCTPYyKIUid po0OTOB.

Pa3paborka, cOopka, HmpOrpaMMHUPOBAaHHE M TECTUPOBAHHE POOOTOB ISl PEIICHUS
pasnuuHbIX 3a1a4. Pabota B mporpamme LDD (Lego Digital Designer) — co3nanie HHCTPYKITHH
K poOoTYy.



Pasznen 8: IloaroroBka Kk COpeBHOBAHUSIM.

3HAKOMCTBO C PErjaMeHTOM COpPEBHOBaHUI MO POOOTOTEXHUKE, B YaCTHOCTU C BHJIAMU
COpPEBHOBAaHMI. 3HAKOMCTBO C Pa3IMYHBIMU TPEOOBAHUSMU K PAa3HBIM BO3PACTHBIM KaTETOPHSIM.
PaccMoTpenue cinabpIxX U CUIIBHBIX CTOPOH KaKJ10TO BUAa COPEBHOBAHUM.

Pa3nen: OcHOBHBIE BU/IbI COPEBHOBAHUS U 3JIEMEHTHI 33 JaHUM.

Tema: CopeBHoBanus “Cymo”.

Pernmament coctszanmii. CopeBHOBaHMS poOOTOB — cymoucToB. Pazmepsl poborta. Bec
po6ora. BapuanTtel koHCTpyKIMiA. [IpuMepsl anropuTMOB.

VYpaxxHeHus.

3agaHus 111 CaMOCTOSTENHHOM PaOOTHI.

CopeBHOBaHUS.

Tema: IIporpamMupoBaHue ABUKEHHUS MO JINHUH.

BapuanTsl crnemoBaHus 1Mo JUHMU. BapuanTel poO0oTa ¢ OJAHUM M JABYMs JaTYUKaMHU
usera. KanmmubGpoBka matumkoB. OTpakeHHE CBETOBOTO IOTOKAa MPH Pa3sHOM PaCIOJIOKEHUU
JaTYMKa HaJ MMOBEPXHOCTHIO JIMHUH. AJNTOPUTM PYYHOH KanuOpoBku. OmnpeneneHue TEKYIETo
COCTOSTHUS JAaTYUKOB. AJITOPUTM aBTOMATUYECKON KaIUOPOBKHU. AJITOPUTM JBUKEHUS IO JTUHUU
“3urzar” (auckpeTHas cuctema ympasieHusi). Anroput™m “Bomna”. Ilomck wu moxcuer
nepekpectkoB. MHBepcHas nuHus. [Ipoe3a MHBEpCHOrO y4acTKa ¢ TpeMs JaTYUKaMU 1BETa.

YnpaxxHeHus.

3amaHus 111 CaMOCTOSITEIbHOM paboOTHI.

Tema: CopeBnoBanus “Kereabpunr”.

Pernament coctsazanmii. CopeBHoBanue ‘“Keremppunr”. Pasmepsr pobora. Bec pobora.
Bapuants! koHCTpYyKIMH. [IprMeps! anropuTMos.

VYnpaxaeHus.

3anaHus 1J19 CaMOCTOSITENIbHOM paOoThI.

CopeBHOBaHUS.

Tema: IloaroroBka K pernoHaJbLHBIM COPEBHOBAHUSIM.

3HAKOMCTBO C pErJaMeHTOM MEXIYHAPOAHBIX COPEBHOBAHUN M0 POOOTOTEXHHUKE
“WRO”. 3HaKOMCTBO C pa3IMYHBIMU TpPEeOOBaHUSMH K pa3HbIM BO3PACTHBIM KaTETOPHUSM.
PaccMoTpenue cialObIX M CHIBHBIX CTOPOH Ka)JIOTO BHJA cOpeBHOBaHUU. PazpaboTka poOorta.
WHxeHepHass KHWra.

TpeHupoBKa Ha MOJISX.

Tema: BHyTpeHHHE COpeBHOBAHMUS.

ITonroroska. CopeBHOBaHuUsA. Pe3ynbratsl.

Paznen 9: IloaroroBka npoeKTHHIX padoT.
OOyuatomuecst paboTarOT HaA MPOEKTaMH POOOTOB, WHAWBHUIYAJIBHO WA B COCTaBE
KoMaH/bl. TemMaTuky BRIOMPAIOT CAaMOCTOSITETTLHO WITH C TIOMOIIbIO HACTABHHKA.

Paznen 10: 3amura npoexkToB.

3amuTa NpoXOoAUT B BUJIE MPE3EHTALMU IPOEKTOB Ha OTKPHITOM 3aHATHUH, KOHPEPEHLIUH,
POIUTETHCKOM COOPAHUM U AP. MEPOIIPUATHSIX.
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Kiace: 2 -3
KonuuectBo 1yacos:
Bcero 68 wacoB; B Hezenro 2 Jaca.

Yu4eOHO-TeMaTHYeCKOE JIAHNPOBAHHE

Kajiennapao reMaTtudeckuii JiaH

Ne Hara Hara Tema
ypoka | (miuan) | (¢akr)
Pa3nen 1: BBeaeHue B po00TOTEXHHKY — 2 yaca
1-2 07.09. Beonnoe 3ansitue. Ilonarue o Pobororexnmke. [lpaBuna TexHUKH
0e3omacHoCTH. MHCTpyKTaX.
Pa3nes 2: OcHOBBI KOHCTPYHPOBaHHUS.
XapakTepucTuku podora — 8 yacon
3-4 14.09. Bepcun xommuiekroB  EV3. Kpatkwmit  0030p  COmEpKUMOTO
POOOTOTEXHUUECKOTO KOMIUICKTA.
5-6 21.009. JlomanrHsis u 00pa3oBaTeabHast BEPCHs, CXOJCTBA U Pa3IIHYusI.
7-8 28.009. O030p comepkuMOro HaOOpPOB (ATYMKH, CEPBOMOTOPHI, OJIOK,
POBOJIA, IETAIIN KOHCTPYKTOPA).
9-10 | 0s.10. HasBanus neranei.
Pa3znen 3: OcHOBBI IPOrpaMMHUPOBAHMS
LEGO MINDSTORMS Education EV3 — 14 yacoB
11-12 | 12.10. 0630p cpeibl MPOrpaMMHUPOBAHMSL.
13-14 | 19.10. Mortopsl.  IlporpammupoBaHue  ABMXKEHUH IO  pa3IMYHBIM
TPAEKTOPUSIM.
15-16 | 26.10. Mortopsl.  IlporpammupoBaHue  ABW)KEHHH IO  pa3InYHBIM
TPAaEeKTOPHSIM.
17-18 | 09.11. PaboTa ¢ 1oJCBETKOI, SKpaHOM U 3BYKOM.
19-20 | 16.11. Huki. [IpepsiBanne nukia. Lukn ¢ moctycinoBuem.
21 - 22 | 23.11. Crpykrypa “Ilepexitouareins”.
23-24 | 30.11. Pabora ¢ matunkamu.
Pa3nen 4: IloaroroBka npoekTHbIX padoT — 8 yacon
25-26 | 07.12. [Mpoekt «Tribot». IlporpammupoBanne u (YHKIMOHUPOBAHUE
pobora.
27-28 | 14.12. [TpoexT «Shooterbot». [IporpamMmmupoBanre W GyHKIIMOHUPOBAHUE
pobora.
29-30 | 21.12. [Tpoext «Color Sorter». IlporpamMupoBanue U GyHKIMOHUPOBAHUE
poborta.
31-32 | 11.01. ITpoext «Robogator». IIporpamMmmupoBanue u GYHKIIMOHHUPOBAHUE
pobota
Pa3nen 5: 3ammTa npoekToB — 2 yaca
33-34 | 18.01. | 3ammTa CBOErO IPOEKTA.
Pa3nen 6: PaGora B uHTepHeTe — 4 yaca
35-36 | 25.01. Oomiee 3HakomcTBO ¢ uHTepheiicom [10 LEGO Mindstorms EV3
37-38 | 01.02. Oxno noackaszok. Oxao EV3.
Pa3nen 7: Pazpadorka koHcTpyKumii po6oroB — 10 yacos
39-40 | 08.02. O¢ddexTrBHBIE KOHCTPYKTOPCKHE U TNPOTPAaMMHBIE  PEIICHHS
KJIACCUYECKHX 3a/1a4.
41 - 42 | 15.02. OddexTuBHBIE METOIBI TPOTPAMMUPOBAHUS: PETYIATOPBI, COOBITHUS,
napajuieNbHbIC 3a7a49u, TOIPOrPaMMBbI, KOHTEHHEPHI U TIp.
43 - 44 | 22.02. KoHcTpynpoBaHnue, mporpaMMHpOBaHUE U TECTUPOBAHUE MOEIICI.
45-46 | 29.02. KoHcTpynpoBaHue, MporpaMMHpPOBaHUE U TECTUPOBAHUE MOEIIEH.




47 - 48 | 08.03.

‘ KoncTtpynpoBanue, mporpaMMHpOBaHHE U TECTUPOBAHUE MOEIICH.

Pasnea 8: IloaroroBka k copesHoBanusAM — 10 yacos

49 -50 | 07.03. CopeHoBanus “Cymo”.
51-52 | 14.03. [IporpaMMupoBaHye ABUKEHUS 10 JIMHUU.
53-54 | 21.03. CopesnoBanus “Kerexppunr”.
55-56 | 04.04. [ToaroToBka K perunoHAIEHBIM COPEBHOBAHHUSIM.
57-58 | 11.04. BHyTpeHHUE copeBHOBaHUS.

Pa3znen 9: IloaroroBka npoekTHbIX padoT — 8 yacos
59-60 | 18.04. Pemenue npakTHUeCKUX 3a7a4 U MPUHINIBI KPETIICHHS JICTaJICH.
61-62 | 25.04. KoHcTpyrnpoBanue MexaHu3MOB U poOOTOB.
63 -64 | 02.05. KoHcTpynpoBanne MexaHU3MOB U pOOOTOB.
65—-66 | 09.05. KoHcTpynpoBanue MexaHU3MOB M pOOOTOB.

Pa3nen 10: 3ammura npoekToB — 2 yaca

67 -68 | 16.05. | | 3ammTa mpoexTa.
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4. OBECIIEYEHME ITPOI'PAMMBI

4.1. MeTonnueckoe odecneyeHune

[TocTpoeHue 3aHATHS BKIIOYAET B ceOs (PpOHTAIbHYIO, HHANBUAYAIBHYIO U TPYIIIOBYIO
paboTy, a TaKXe HEKOTOPBhI COpPEBHOBATENBHBIN 3jeMeHT. I[IporpaMMmoii mpeaycMOTPEHO
MIPOBEICHNE KOMOMHUPOBAHHBIX 3aHATHIM: 3aHATHUS COCTOAT U3 TEOPETUUECKOM U MPaKTHYECKOU
yacTel, mpuuém Oosblliee KOJIMYECTBO BPEMEHH 3aHUMAET UMEHHO MTPaKTU4ecKasl 4acTh.

Dopmbl opzanuzayuu y4eOHbIX 3AHAMUIL:
- Oecena;

—  JIeKIHS;

- JabopaTtopHO-TIpaKTH4ecKas padbora;

- TEXHUYECKOE COPEBHOBAHHE;

- TBOpYECKas MacCTepCKas;

- WHAWBUAYyaJbHAsS 3aIIUTA IPOEKTOB;

-~ TBOPYECKUU OTYET.

Memoowt o6pazoeamenvHoll 0esasmeabHOCHU:

— 00BSACHUTENBHO-UIUTIOCTPATHUBHBII;

— 3BPUCTUYECKUI METOJ;

— METOJl YCTHOTO W3JIOKEHHS, MO3BOJISIIOIIMKA B JOCTYmHOH ¢dopMe JOHECTH M0
00yJaromuxcs CI0XKHBIH MaTepualr;

— METOJl MPOBEPKHU, OLICHKH 3HAHUI M HABBIKOB, MO3BOJSIONIUN OLICHUTH NEpelaHHbIe
Me[aroroM MaTepHallbl U, IO HEOOXOUMOCTH, BOBPEMSI BHECTH HEOOXOIUMbIE KOPPEKTUPOBKHU
M0 YCBOCHHIO 3HAHUI Ha MPAKTUUECKHUX 3aHATHUSAX;

— UCCJICIOBATCIILCKUI  MeTOo OOydeHUWs, Jarommii o0ydJalommMcs BO3MOXKHOCTH
MIPOSIBUTH Ce0s1, MOKa3aTh CBOM BO3MOXKHOCTH, JOOUTHCS OIMPEIeTICHHBIX PE3yIbTaTOB.

- MpOoOJIEMHOTO HM3JIOKEHUSI MaTepualia, Korja mepen OOydaroIIMMCsl CTaBUTCS HEKast
3a/1a4a, MO3BOJISIIONIAS PEIINTh OMPEENICHHBIN Tan mporecca 00y4eHHUs U MepeiTH Ha HOBYIO
CTYyIIEHb O0yUEHUSs;

— 3aKpeIJICHUS] K CAMOCTOSITEIbHON pabOThI [0 YCBOCHHIO 3HAHUI U HABBIKOB;

— THAJIOTOBBIN U AUCKYCCHOHHBIM.

Ileoazozuueckue mexnonozuu

B mpornecce 00ydeHust mo nporpamme, HCIOJB3YIOTCS pPa3HOOOpa3HbIE MEAaroruueckue
TEXHOJIOTHH:

— TEXHOJIOI'MH pa3BUBAIOLIET0 00yYEHUs, HalpaBJIeHHbIE Ha 00IIee 1IeJI0CTHOE Pa3BUTHE
JAYHOCTH, Ha OCHOBE AaKTHBHO-IEATENHFHOTO  crmocoba  oOydeHHs,  yYUTHIBAIOIINE
3aKOHOMEPHOCTH Pa3BUTHUSA U OCOOCHHOCTH MHIMBUAYYMA;

— TEXHOJIOTHH JINYHOCTHO-OPUEHTUPOBAHHOTO OOYYEHHS, HANPaBJICHHBIC Ha DPa3BUTHE
WH/IMBUYalbHBIX TI03HABATENIBHBIX CIIOCOOHOCTEW Kaxaoro peOeHKa, MaKCHMallbHOE
BBISIBJICHUE, PACKPBITHE U UCIIOIH30BAHHUE €TO OIIBITA;

— TeXHOJOruu Ju(PEpeHIMPOBAHHOTO 00yUeHNUs, 00ECIeYNBAIOIIE O0YUEHUE KaXI0TO
00y4aroIerocsi Ha ypoBHE €Tr0 BO3MOKHOCTEH M CLIOCOOHOCTEH;

— TEXHOJIOTHMH COTPYJHHUYECTBA, PEATHU3YIOIINEe JIEMOKpPaTH3M, PaBEHCTBO, ApTHEPCTBO
B OTHONICHUSX IIeJarora W OOYYaroIIerocs, COBMECTHO BBIPaOaTHIBAIOT €M, COAEpKaHHE,
JIAI0T OLICHKH, HAXOJISICh B COCTOSTHUM COTPYIHUYECTBA, COTBOPUYECTBA.

- NMPOEKTHBIE TEXHOJOTMU — JOCTIDKCHHE IIeJIM dYepe3 JeTalbHyI0 pa3paboTKy
po6IeMBbl, KOTOpask JOJHKHA 3aBEPIIUTHCS PeabHbIM, OCSI3aeMbIM MPAKTUYECKUM PE3yIbTaToOM,
0(OPMIICHHBIM TEM WJIM UHBIM 00pa3oM;

— KOMITBIOTEPHBIE TEXHOJIOTHUH, (OPMHUPYIOIIME yMEHHe paboTath ¢ HH(pOpMaIHei,
HCCIIeIOBATENILCKIE YMEHNS, KOMMYHHKAaTUBHBIE CIIOCOOHOCTH.
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B MPAKTUKE BBICTYIIAIOT PA3JINYHBIC KOMGI/IHaL[I/II/I 9TUX TCXHOHOPHﬁ, nX 3JICMCHTOB.

OcHO6HBIM MEmMOOOM OP2AHU3AUUU YUEOHOU 0eAmeIbHOCIU N0 NPOZPAMME AGNACHICA
Memoo Keiicoe.

Keiic — onucanue npoOiIeMHOM CHUTyalluM TOHATHOM M OJIM3KOH oOOy4arommumcs,
penieHne KOTopoi TpeOyeT BCECTOPOHHETO M3yUeHHUs, TTIOMCKA JIOTTOJTHUTEIbHON HHpOopMauu 1
MOJICJIMPOBAHUS CUTYAIlUH WIH 00BEKTa, C BBIOOPOM HanboJsee MoIX0AsIIero.

Ilpeumywecmea memooa xeticos:

- IIpakTnueckas HarpasiieHHOCTb. Kelc-MeTo | I03BOIISIET IPUMEHUTD TEOPETUUECKUE 3HAHUS
K PEILEHHIO MPAKTUYECKUX 3a7ad.

- UnrepaktuBnbiii  popmar. Keiic-meron obecrieurBaer Oonee 3(h(EKTUBHOE YCBOESHHE
Marepuana 3a CUeT BBICOKOW AMOIMOHAIIBHOM BOBJIEYEHHOCTH M aKTMBHOTO YydacTHs O0ydaeMbIX.
Y4aCTHUKM NOTPYKAKOTCSA B CUTYALUIO C TOJIOBOM: Y Kelca eCTb IVIABHBIM I'epoil, Ha MECTO KOTOPOro
CTaBUT ceOsi KOMaH/a W periaeT mpobsaeMy OT ero Jmna. AKIEHT Tpud OoOydeHHH JeflaeTcs He Ha
OBJIaJICHHE TOTOBBIM 3HAHHEM, a Ha €ro BhIPaOOTKY.

- KonkpeTHble HaBbIku. Kelc-MeTo/1 MO3BOJISIET COBEPILIEHCTBOBATh YHUBEPCAILHBIE HABBIKU
(soft-komrieTeHI I ), KOTOPBIE OKa3bIBAIOTCS KPAiHE HEOOXOIMMBI B PEaTbHOM PabOdeM Mporiecce.

Y CI0BHO MOYKHO BBIICITUTH CIIETYIOIIHE BU/IbI KeiiCOB:

1. MHxKeHepHO-TIpaKTHYECKUI

2. IHKeHepHO-COLMATbHBII

3. VnxeHepHO-TeXHUIECKHIA

4. HccnenoBarenbcKui (MPaKTHUECKUIN UITH TEOPETUICCKHIN)
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B xome paboTsl Ha/1 KEHCOM 1eNeco00pa3HO UCTIONB30BaTh CIIEAYIOIINE METO/IBL, IPHEMEI,
cpencTBa v POpMbI OpraHU3AIINH, BHECEHHBIC B TAOJHILY:

Ne Dopmbl MeTtoas! ¥ IpHEMBI Bo3moskHbIN DopMbl KOHTPOJIA
OpraHu3anuu AUAAKTHYECKH I
MaTepHall
1 | OBpucrtuueckas - IBPUCTUYECKUI IIpe3eHTalys, (bpOHTATBHBIN U
Oecena wiu METOJ; IJIAKAT, KAPTOUKH, WHIUBUyaJIbHBIN
JeKUuUs - METOJ1 YCTHOTO BUJIEO YCTHBII onpoc
U3JI0KEHMUS,
IIO3BOJIAOIINN B
JIOCTYIHOU hopMme
JIOHECTU 0
oOy4aromuxcs
CJIOKHBIM MaTepHall;
2 | Urpa - IPAKTHYECKUI IpaBuUia UIPBkL, pedraeKCuBHBIM
METO[L; KapTOUYKH C caMOaHaju3,
- UTPOBBIE METOJIbI; | OMHUCAHUEM pOJIEH KOHTPOJIb U
WM 3a1aHUH, CaMOOLIEHKa
aTpuOyTHKA UTPHI 00yJaronmxcs
3 | JJabopatopHo- -penpOLyKTUBHBIN BHJIE0, IPE3EHTALINS, | B3aUMOOLICHKA
IpaKTHYECKast -4aCTUYHO- TUTAKaThl, KAPTOUKH | OOYUYaAIOIIUMUCS
paboTta MTOMCKOBBII C OTHMCaHUEM X0Ja paboT npyr apyra
paboThI, CXEMBI
cOOpKH | T.1I.
4 | Ilpoekt -MCCIIEIOBATEIbCKUM | IPE3EHTAlUs, BUJIEO, | 3alIUTa MPOEKTa,
METO] naMsTka paboThl HaJl | y4acTHE B HAy4HOI
-4aCTUYHO- MIPOEKTOM BBICTaBKE
IIOMCKOBBIN (B
3aBUCUMOCTHU OT
YPOBHS IOJTOTOBKHU
JeTei)
5 | UccnenoBanue -HCCJIEJIOBATENIbCKUN | TIPE3eHTAlMs, BUEO0, | KOH(epeHus
METO] OIHMCaHUE XOJa
UCCIIEIOBaHUS U T.J.

Y4eOHO-MeTOAUYECKHE CPe/ICTBA 00yUeHHsI:
— CHeIHMaIN3UPOBAHHAs JINTEPATypa MO POOOTOTEXHUKE, TOAOOPKA KYpPHAJIOB;
— HAaOOPbI TEXHUYECKOH TOKYMEHTALIMHU K IPUMEHIEMOMY 000PY10BaHHIO;

— 00pas1bl MOZIeNICH U CHUCTEM, BBINOIHEHHBIE 00YYaOIUMHKCA U MIE1aroroMm;
— IUT1aKatel, GOTO U BUAECOMATEPHAIIBL;

— y4eOHO-METOAMYECKUE TOCOOusl il TMejarora W O0y4aroluxcs,

BKIIOYaronime

JTUIAKTUYeCKUH, WH(QOPMALMOHHBINA, CHPAaBOYHBIA MaTepualbl HAa Pa3IMYHBIX HOCHUTENX,
KOMITBIOTEPHOE U BHJICO 000PYI0BaHHE.
[lpumensiemoe Ha 3aHATUAX JAUJAKTUYECKOE U Y4eOHO-METOJIMYEecKoe obecreueHue
BKJIFOUAeT B ceOs 3JEKTPOHHbIE YIEOHUKH, CIPABOYHbIE MAaTEPUAIIbl U CHCTEMbI UCIIOJIb3YEMBbIX
nporpamm, MaTepHet, paboune TeTpaau 00ydaronuxcs.
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4.2. MarepuaJbHO-TeXHHYECKOe o0ecneyeHne

KaOuner, ocHaleHHbIi KoMIbloTepHON TexHUKOU, He MeHee | [IK Ha 2 yueHuka.

Koncrpykropst LEGO MINDSTORMS EV3, I10: RobotC

Pexomenayemoe yueOHOE 000pyIOBaHNEe, pacCUMTaHHOE Ha rpymy u3 10 yqammxcs:

JInunus 1 «OCHOBBI pOOOTOTEXHUKHN» KoJa-Bo En. uzm
ba3oBblit Ha0Op 11 U3y4eHUsS POOOTOTEXHUKH IT.
PecypcHblif Habop A u3ydeHus: pOOOTOTEXHUKH IIT.
JonomuautensHbd Ha00p LEGO — 964 1(nmHeBMaTHKA). IIT.
JlaTuuk TemIepaTypsl LIT.
HNnudpakpacusiit gatunk +MK mask IIT.
JlaTtuuk nsera IIT.
3apsgHOe YyCTPOUCTBO MOCTOSTHHOTO Toka 10B IIT.
Becsol IIT.
Cexynaomep IIT.
H3mepurenbHas pynerka IIT.
LBeTHBIE KyOUKH ScM*5cM "1 B BB I0T.
Pamku u kyOb! 15151 3aMepa poOOTOB IT.
MeGenbHbIe MUTHI 7151 COOPKH JTAOUPUHTA LIIT.
[IBeTHas nzoneHTa (4epH., KpacH., 3€J., CHH., )KENT., 0eJ.). IIT.
I'oToBBIC MOJIS 1J1 3aJJaHUM U COPEBHOBAHUM. IIT.
Crou nyis 3ammycka poOoTOB IIT.
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5. MOHUTOPHUHI OBPA30OBATEJ/IBHBIX PE3YJIBTATOB

Cucrema oTciIeKUBAHUS, KOHTPOJISI U OLEHKH pe3y/ibTaTOB Ipouecca 00y4eHus 110
JAHHOW IIPOrpaMMe UMEET TPU OCHOBHBIX JIEMEHTA:

- OnpenesneHue Ha4aJIbHOT'O YPOBHSI 3HAHUN, YMEHHUI M HABBIKOB 00 yJarOITUXCSI.

- Texymuii KOHTPOJIb B TE€UEHUE YUEOHOTO Tofa.

- ITOroBbIii KOHTPOJIb.

BXxo0/1H0ii KOHTPOJIb OCYIIECTBISIETCSA B HaYaje 00y4eHHUs, IMEET CBOEH LIENbIO BBIIBUTD
WCXOJHBIA YPOBEHb MMOATOTOBKH 00YyYarOIINXCS.

Bx0o1HO¥ KOHTPOJIb OCYIIECTBISCTCS B XO/€ MEPBBIX 3aHITHIA C MOMOIILI0 HAOIIOICHUS
resiarora 3a paboToi 00yJaroIIuXcs.

Texkymuii KOHTPOJIb IPOBOIUTCS B TeUeHUE yueOHOTO roja. Llenps Tekyiero KoHTposs
— OIpeAENUTh CTETIEHb U CKOPOCTh YCBOCHUS KaXKAbIM pPeOEHKOM MaTepuaia U CKOPPEKTUPOBATh
nporpamMmy o0y4eHus1, eciiu 3To Tpedyercsi. Kpurepuii TeKyiero KOHTpoJsl — CTENeHb YCBOCHHUS
oOyyaroIMMUCS COJIepKaHUSI KOHKPETHOTo 3aHATHA. Ha KakqoMm 3aHATUM MpernojaBaTelib
HaOJr0/1aeT U PUKCUPYET:

- IeTeH, JIETKO CIIPABUBIIMXCA C COACPKAHUEM 3aHATUS;

- IETeH, OTCTAIOIIUX B TEMIIE WIH BHINOJIHSIOIUX 3a/1aHUS C OLIMOKAMU, HEJOUETAMU;

- IeTel, COBCEM HE CIIPABUBILIUXCS C COJIEP)KAHUEM 3aHATHS.

HToroBblii KOHTPOJBL NPOBOAMTCS B KOHIIE yuyeOHOro roja. Bo BpeMss MTOroBoro
KOHTpOJISI orpejensiercs (akTUYeCKOe COCTOSIHUE YPOBHSI 3HAHUM, YMEHUH, HABBIKOB peOeHKa,
CTEIIEHb OCBOCHHUs MaTepuajga II0 KaKIOMY H3YyYEHHOMY pasfely M BCEM mporpamme
00BEINHEHYS.

®opMbI NOABEACHHUS HTOTOB 00yUYCHHS:

- UWHAMBHUAYallbHAas YCTHas/UCbMEHHAs MPOBEPKa;

- (ponTanbHBIA onpoc, Oecena;

— KOHTpPOJIbHBIE YIPAKHEHUS U TECTOBbIE 33]JaHN;

- 3alMTa MHAMBUAYAJIBHOTO WIH IPYIIIOBOIO MMPOEKTA;

- BBICTaBKa padoT;

—  MEXTPYIIOBbIE COPEBHOBAHUS;

- B3aMMOOIICHKA O0yJarouMucs paboT APyr Apyra.

OnHa u3 GOpM TeKyIIero i HMTOroBOro KOHTPOJISl - COPEBHOBAHUSI.

Ouenka pe3yJIbTaToB.
Ilo wrtoram coctaBnseTcss Tabaula OTCIEKUBAHHUS 0Opa30oBaTEIbHBIX PE3Y/IbTAaTOB, B
KOTOpO 00y4aroImuecs 1o Kax/10il TeMe BbIXOJAAT Ha CJIEAYIOLME YPOBHH LIKAJIbl OLICHKU:
1. Beicokuil pe3ynpTar — OJHOE OCBOEHUE COJEPKAHUS;
2. Cpennuii — 6a30BbIi yPOBEHB;
3. Huskuii — ocBoeHue MaTepuana Ha MUHUMAJIbHO JOIYCTUMOM YPOBHE.

TadJaua MOHUTOPUHIA 00Pa30BaTeJbHBIX Pe3yJIbTATOB:

YpoBeHb Pa3BUTHSI YMEHNI H HABBIKOB
YpoBeHb BiIaaeHUs YpoBeHb HaBBIKOB
DU TEPMUHOJIOTUEN U YPpOBEHBb HABBIKOB CO3J1aHUs
Ne o TEOPETHUCCKUMU cbopku poboTa 1o MPOCTEHIINX
OO6yuaromierocs
3HAHUSIMH 110 UHCTPYKIIUU. MporpaMm
paszienaM mporpamMMbI (aJIropuT™MOB).
Cenr. | Jlex. | Maii. | Cenrt. | Hek. | Mait. | Cent. | [ex. | Maii.
1
2
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@opmMbl  OTCJIEKWUBAHUS M KOHTPOJIS PA3BHBAOIIHX M BOCHUTATEIbHBIX
pe3yJIbTaToB:

OIICHKa YyCTOMYMBOCTH UWHTEpeca OOydYalIIuXcs K 3aHATUSIM C IOMOIIBIO
HaOJII0ICHUS TIeJjarora ¥ CaMOOIIEHKH 00y4JaroIInXCs,

OIICHKa YCTOMYMBOCTH HHTEpeca OOYYAIOMMUXCS K Y4YaCTHIO B MEPONPHUSATHUSX,
HaIPaBJICHHBIX HAa ()OPMHUPOBAHHWE W Pa3BHTHE OOIICKYJIbTYPHBIX KOMITETECHITUH C
MOMOIIbIO HAOIOIEHUS TTeIarora U CaMOOIIEHKU 00 y4Jarouxcs;

CTaTUCTUYECKUIN y4ET COXPAaHHOCTU KOHTHUHI€HTAa O0yYarOIINXCS;

CpPaBHUTENBHBIA aHANU3 YCIEIIHOCTH BBIMOJHEHUS 3aJaHUi OOYYaIOIIUMHUCS Ha
HAYaJIbHOM U MOCIIEIYIONIUX dTanax OCBOCHHUS MPOrPaMMBbI;

aHAJIM3 TBOPYECKHUX U MPOCKTHBIX padOT 00yUJaIONUXCs;

co3gaHue OaHKa MHIUBUIYaJbHBIX TOCTH)KEHUN BOCIIMTAHHUKOB;

OIICHKA CTENEHW YYaCTHS U aKTUBHOCTH OOYYArOMIerocss B KOMaH/IHBIX MPOEKTaX,
COPEBHOBATEIBLHON U KOHKYPCHOM €S TEILHOCTH;

OIICHKa JHWHAMUKH T[IOKa3aTelei pa3BUTHS TO3HABATENBHBIX  CIOCOOHOCTEH
oOyvaromuxcsi  (BHUMaHUsA, TaAMATH, HW300pPETaTeNBbHOCTH, JIOTHYECKOTO W
MPOCTPAHCTBEHHOTO MBIIUICHUS W T.J.) C TIOMOIIBIO HAONIONCHUS Tiejarora u
CaMOOIIEHKH 00yUaroIuXcs;

HaOIIr0IeHre ¥ PUKCUPOBAHUE U3MEHEHHUI B TUYHOCTH U TTOBEJICHUN 00YYaOIIUXCS C
MOMEHTa MOCTYIUICHUS B 00bEJUHEHHE U TI0O MEpEe UX YYacTHs B IEATEIbHOCTH;
WHIVBUIYAIBHBIC U KOJUIEKTUBHBIE O€ce/bl C 00yJarOUMHUCS.
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6. CIIMCOK UTH®OPMAIIMOHHBIX UCTOYHUKOB
6.1. HopmaTuBHO-IPaBOBbIC JOKYMEHTHI

. ®enepanbublii 3akoH «O0 obpazoBannu B Poccuiickoit deneparm» Ne 273-D3 ot 29.12.12
roga. — [Dnekrtponnsiii pecypc]. — Pexum gocrtyma: base.garant.ru/70291362/
(nH(OpMaIOHHO-TIpaBOBOM mopTan «I apanT»).

. Ilpukaz MunucrepctBa oOpa3oBanus U Hayku Poccuiickoit @enepauuu ot 09 Hos6ps 2018 r.
Noe 196 «OO0 yTBepKIeHUU TMOPSAAKAa OpraHU3aIllMd W OCYIISCTBICHHUS 00pa3oBaTEIbLHOM
JEATENBHOCTH MO JOIOJIHUTENbHBIM O0LIe00pa30BaTeIbHbIM MIPOrpaMMam» [DJIEeKTPOHHbBIN
pecypc]. - Pexum jmoctyma: https://www.garant.ru/products/ipo/prime/doc/72016730/
(na(OpMaIOHHO-TIpaBOBOM mopTan «I apanT»).

. Konnenmuist  pa3Butusi OMOTHUTENHLHOTO 0Opa3oBaHUsl JIeTel, YTB. paclopsHKEHUEM
[IpaButensctBa P® ot 4.09.2014 roma Ne 1726-p. [DnekTpoHHbII pecypc] — Pexum
noctyma: http://MmuHOOpHayKU.pd/moxymMenThI/ajax/4429 (odunmansHelii calT MUHHCTEpCTBA
o0Opa3oBaHus u Hayku PO).

. CanlluH 2.4.4.3172-14 "CaHWTapHO-dHJAEMHOJIOTHUYECKHUE TpeOOBaHUA K YCTPOMCTRBY,
CONCPKAHMI0O W  OpraHu3ald peXuMa padoThl  00pa3oBaTENbHBIX  OpraHU3aAIMH
JOTIOTHUTEILHOTO 00pa3oBaHus jAeTel", yTB. [NIaBHBIM TOCYIapCTBEHHBIM CaHUTAPHBIM
Bpauom PO ot 04.07.2014 N 41. — [DnextponHsii pecypc]. — Pexum npocryma:
https://www.consultant.ru/document/cons_doc LAW 168723/ (ourmanbHBIHA caT
crpaBo4YHOM NpaBoBoil cucteMbl «KoHCcynpTaHT [lmocy).

. locynapctBennass mnporpamma P® «Pa3Butue obpazoBanus Ha 2013-2020 ronsl,
yTBEp)KJIEHHOW TmocTaHoBieHWeM IIpaBurensctBa PO Ne 295 or 15.04.2014 r. —
[Dnektponnblii  pecypc]. — Pexum mgoctyma: https://base.garant.ru/70643472/friends
(nH(pOpMAITMOHHO-TIpaBOBOM MopTan «[ apaHT»).

. Ctparerusi ”HHOBallMOHHOTO pa3BuTUsl Poccuiickoin @enepaunu Ha nepuoa no 2020 roja,
YTBEPKACHHBIM PaCHOPSKEHUEM HpaBI/ITenLCTBa P® Ne 2227-p or 08.12.2011 ronma. —
[OnexkTpoHHbII pecypc]. Pexxum JOCTyIa:
https://www.garant.ru/products/ipo/prime/ doc/70006 124/ (nH(OPMAITMOHHO -TIPABOBOI
noptan «["apant»).

. @enepasibHasl  LeneBas mOporpamma  pasButHs  oOpasoBaHus Ha 2016-2020 rTomBI,
yrBepxkacHHON IlocranoBinenuem IlpaButensctBa P® Ne 497 or 23.05.2015 roma. —
[Dnektponnbiii  pecypc]. —  Pexxum  moctyma:  https://base.garant.ru/71044750/
(nH(OpMaIOHHO-TIpaBOBOM MopTait «I apanT»).

6.2. UndopmaunoHHblie HCTOYHUKH LISl 1€Aar0roB

Anroputmuzanus u nporpammupoBanue [Texcr] / W.H. ®dammna, W.C. T'ymun, T.C.
boromornosa u ap. — M.: Kynuu-Ilpecc, 2007. — 276 c.

bemnosckas, JI.I'. Mcnonb3oBanne LEGO-po60TOB B MHKEHEPHBIX MPOEKTaX IIKOJbHHUKOB.
OtpacneBoit nonxon [Tekcr] / JI. I'. benuosckasi, H.A. benuosckuit. — M.: JIMK IlIpecc,
2016.

bemmosckas, JI.I.  PoborusupoBanHble  jmabopaTopHble  paboThl 1O  (U3HKE.
[MponeneBtrueckuii kypc ¢usuku (+ DVD-ROM) [Tekcr] / JI. T'. benuosckas, H.A.
benmnosckuit. — M.: JIMK Ilpecc, 2016.

beikoB, B.I'. BBeaeHne B KOMIBIOTEPHOE MOJECIUPOBAHHUE YIPABISIEMBIX MEXaHHUECKHX
cucteM. Ot mastHuka K poooty [Tekcr] / B.I'. beikos. — CI16: Hayka, 2011. — 85 c.

Brnacosa, O.C. OO6pazoBarenbHas poOOTOTEXHMKA B Y4E€OHOH IEATETBbHOCTH YyYalluXcs
HavyanpHOU mikosl [Teker] / O.C. Brnacosa. — Uensiounck, 2014.

Jlyaun, P.M. IlporpammupoBanue BcTpoeHHbIX cucteM. OT Mmoaenu k podoty [Teker] / P.M.
Jlyuun. — CII6: Hayxka, 2011. — 183 c.

MeTtonudeckoe pykoBoacTBO «PoboroTexnuka Ha ocHoBe TETRIX».
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http://base.garant.ru/70291362/

10.

11.

12.

13.

14.

Mupommna, T. @. OOGpa3oBarenbHas poOOTOTEXHUKA HA ypoKax MHPOPMATHKU U (HU3HKE B
cpenHeit mkoie: yaeoHo-mertoanueckoe nocooue [Texcr] / — T.d. Mupommna. — YensOuHCK:
Barmag, 2011.

Hukynmun, C.K. CopepkaHue Hay4YHO-TEXHHYECKOIO TBOPYECTBA YYalIUXCS M METOJbI
oO0yuenus [Tekcr] / C.K. Hukynun, I'.A. TTontasen, T.I'. IToarasen. — M.: MAU, 2004.
[leppunwveBa, JI. II. OOpa3oBaTenpHass pPOOOTOTEXHWKA BO BHEYPOUHOH  y4ueOHOM
NEeSATENBHOCTH: YueOHO-MeToanueckoe nocodue [Texct] / — JI. I1. IlepdunwveBa. — UensaOuHck:
Barmam, 2011.

[letun, B. IlpoexTsl ¢ ucnonb3oBanuem koHtposepa Arduino [Tekct] / — CII6: BXB-
[leTepOypr, 2015.

[lonTaBen, I'.A. CucremHBIi NMOAXOA K HAYYHO-TEXHMYECKOMY TBOPYECTBY Y4YalllUXCS
(mpo6nembr opranuzanuu W ympasieHusi) [Tekct] / T'.A. Tlonrasen, C.K. Hukynun, I'.W.
Jlosenxwnii, T.I'. ITonrasen. —M.: U3gatensctBo MAM. 2003.

Commep, VY. IlporpammupoBanre MUKpOKOHTpoOJUIepHbIX TiaT Arduino/Freeduino [Texcr] /
VY. Commep. — CII6: BXB-Iletepoypr, 2012.

Ounmunmos, C. Ypoku podotorexuuku. Konctpykuus. [[smwxkenue. Ynpasnenue [Tekct] / C.
Ounummos. — M.: Jlaboparopust 3HaHwMiA, 2017.

6.3. UndopmannoHHbIe HCTOYHUKH IS 00y YAIOIIUXCS

. beiikran, J[x. Koncrpyupyem po6orom Ha Arduino. Ilepssie maru [Teker] / k. bexran. —

M: JlabopaTtopus 3nanuii, 2016.

. bemmosckas, JI. I'. V3naiite, kak nporpammupoBath Ha LabVIEW([Texct] / JI. I'. bennosckas

—M.: IMK Ilpecc, 2014.

. biym, JI. U3yuaem Arduino. MHCTpyMeHTBI U MeTOJl TeXHUYecKoro BomeocTsa [Texct] / /.

biym. — CI16: BXB-IletepOypr, 2016.

. Monk, C. Ilporpammupyem Arduino. OcHoBbl pabotsl co cketuamu [Tekct] / C. Monk. —

CII6: ITutep, 2016.

. Ilpeaxo, M. 123 Dkcnepumenta no podororexnuke [Texct] / M. Ilpenko. — M.: HT Ilpecc,
2007.
. @unummos, C. Ypoku pobororexuuku. Koncrpykmnus. Jpmxenne. Yrpasnenue [Tekcr] / C.

Oununmnos. — M.: JIaboparopus 3nanui, 2017.

. @ununmos, C.A. Pobororexnuka s nereit u ponuteneit [Texer] / C. @ununmos. — CII6.:

Hayxka, 2013. — 319 c.

20



JIMCT KOPPEKIIMHN YYEBHO - TEMATHYECKOI'O IINTAHUPOBAHUA

Jara

(¢pakr)

Ne
ypoka“

Tpuunna Koppexkuun’

Tema ypoka /1 3a11UCH B
JKypHase

CoruaacoB

*kk

AaHO

* .
Ne YpoOKa IpOIMHUCBIBACTCA B COOTBETCTBUHA y‘I€6H0-T€MaTI/I‘I€CKOMy IJIAaHUPOBAHUTIO
- HpPI‘-IPIHOfI MOTYT OBITh AKTUPOBAHHLIC THH, 6OHG3HB, KYPCBI ITOBBIICHUS KBaJ'II/I(l)I/IKaI_[I/II/I,

*%

MOHMTOPHUHTH YPOBHSI 00Y4EHHOCTH 00yUaroluxcs, 3K3aMeHbl (MPpoOHbIE, B OCHOBHOM MEpHO),

COpPEBHOBAHMUS.
*

- KOppPEKLHXs y4eOHOro MJIaHa JOJKHO OBITh COIIACOBAHO C KYPUPYIOIIKUM 3aM. TUPEKTOPOM

no YBP.
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