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Kparkast anHoTAUS

PoGokBaHTyM sBIISIeTCS IUIOIIAAKOM U pa3BUTHs MPOCTPAHCTBEHHOTO MBIIIJICHUS JETEH, HaBBIKOB
KOMaHJHOT'O B3aUMOJICHCTBUS, MOJICIHUPOBAHUS, MPOTOTUIIMPOBAHUS, TPOrPaMMUPOBaHUs, OCBOoeHUs hard u
soft skills. PoGokBanTymM — cepaine KBaHTOpUyMa, Tne JAeTckue (aHTa3uu O pPoO0OTax CTAHOBSITCS
PeaTbHOCTBIO.

Hannast o6uieoOpa3oBaTenbHas oOlIepa3BUBaloOliasl MporpaMma JOMOJTHUTEIFHOT0 00pa3oBaHuUs
JIeTeil UMeeT TEXHUYECKYIO HAIlPaBJIEHHOCTh U COCTaBJIEHAa HA OCHOBAHUH METOAMYECKUX MaTepuanoB DoHpaa
HOBBIX (pOpPM pa3BUTHUSI 00pa30BaHUs, MPEIHA3HAYCHHBIX IS HCIIOJIb30BAaHMS HACTABHUKAMH CETH JETCKUX
TeXHOMAapKOB «KBaHTOPHYM» B COOTBETCTBUH CO CIEAYIOLUIMMH 3aKOHOATEILHBIMH HOPMAaTHBHO-TIPAaBOBBIMH
JOKYMEHTaMHU:
-Denepanpabiii 3aK0H 0T 29.12.2012 Ne 273-03 «O06 o6pazoBanuu B Poccuiickoii@eneparum»;
-Vka3 Ilpesunentra Poccuiickoit ®enepanun «O HaUMOHAIBHBIX 1ENAX pa3Butus Poccuiickoit
®denepanun Ha iepuon 10 2030 rogay;
-Konuenuus pasputusa nononHutenabHoro odpaszoBanus 10 2030 roga (yTBepkaeHa pacmopsKeHHUEM
[TpaButensctBa PO ot 31.03.2022 Ne 678-p);
-Ctparerus pa3Butusi Bocniutanusi B Poccuiickoii ®@enepanun Ha nepuon 1o 2025rona (yTBepkacHa
pacnopsbkenueM [IpaButensctBa Poccuiickoii @eaeparuu ot 29.05.2015 Ne 996-p);
-[lnan meponpustuii mo peamm3aruu B 2021 - 2025 romax Crpareruu pa3BUTHS BOCIHTAHUS B
Poccuiickoit ®eneparun Ha nepuon a0 2025 roga (yTBepxaeH pacnopsbkeHueM IlpaButenbcTBa
Poccuiickoit @eneparuu ot 12.11.2020 Ne 2945-p);
-[Ipuka3 MunucrepctBa oOpa3oBanus U Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816 «O6
yrBepkaeHun Ilopsaka mpuUMeHEHHMs  OpraHM3alMsMH, OCYIIECTBISIONIMMU 00pa30BaTENbHYIO

JeSITebHOCTD, AJIEKTPOHHOIO OOYYEHHs, TUCTAHLMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTMH MpU
peanu3aryu 00pa30BaTENLHBIX IIPOTPAMMY;

-IIpukaz MunucrepctBa mpocsemienusi Poccuiickoit @enepannu ot 27 mronst 2022 v. Ne 629 «O6
yrBepxkaeHun [lopsaka opraHM3allid M OCYUIECTBJICHHS OOpa3oBaTeNbHOW JEATEIBHOCTH IO
JIOTIOJTHUTEIBHBIM 00111e00pa30BaTeIbHBIM IIPOrpaMMam»;

-IIpuka3z Munucrepctsa npocseuienus P® or 03.09.2019 Ne 467 «O06 yrBepxkaenuu LleneBoit monenu
Pa3BUTHSI PETUOHAIBHBIX CHCTEM JIOTIOTHUTEIILHOTO 00pa30BaHUs IEeTei»;

-ITocranoBnenue ['naBHOro rocynapcrBeHHoro canurapHoro Bpada P® ot 28.09.2020 Ne 28 «O6
yrBepxkaenun CII 2.4.3648-20 «CanuTapHO- SNHMIEMUOJOTHYECKHE TpPeOOBAaHUS K OpraHU3alUsAM
BOCITUTaHUSI U O0yUEHHUsI, OT/IBIXaW O3JI0POBJICHUSI IETEH U MOJIOJICHKIY,

-CTpaTerust conuaibHO-3KOHOMHYECKOro pa3BuTus Camapckod oOmactu Ha mepuox 1o 2030 roma

(yTBepxeHa pacniopspkeHueM [IpaButenbcTBa Camapckoiiodnactu ot 12.07.2017 Ne 441);



-I[luceMo MunnctepcTBa obpazoBanusi u Hayku P® or 18.11.2015 Ne 09-3242 «O nampaBieHUH
uHpopmammm» (¢ «MeTOIUYEeCKUMHU PEKOMEHIAHUSAMU 110 TMPOCKTUPOBAHHUIO JIOTIOJHUTEIHHBIX
o0IIepa3BUBAIOIIMX TPOrpaMM (BKITIOYAsI pAa3HOYPOBHEBBIC TPOTPAMMBI )»;

-ITucekMo muHUCTEpCcTBa OOpa3zoBanus u Hayku Camapckoit obmactu ot 30.03.2020 Ne MO-16-09-
01/434-TY (¢ «MeToAMYECKMMH  PEKOMEHJALUSAMH 10  IOATOTOBKE  JIOMOJHUTEIBHBIX
0011e00pa3oBaTeIbHBIX OO0IIEPA3BUBAMIINX IMPOTPAMM K TPOXOXKIACHUIO TPOLEAYPHl IKCIEPTU3HI
(m1oOpOBONMBHOW  cepTH(UKAIUU) ISl TOCIEIYIOMIET0 BKJIIOYECHUS B pPeecTp 00pa3oBaTeIbHBIX

MPOTrpamm, BKJIFOUEHHBIX B CHUCTEMY [HDO0»)



[TporpamMMma mpemycMaTpruBaeT pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH neTel, popMUpoBaHHE HAYATBLHBIX

texuudeckux 3YHoB, a Tak ke, oBianeHue soft u hard koMmmeTeHIIUAMU.

AKTyaJII)HOCTI) H HOBHU3HA

CoBpeMeHHass pOOOTOTEXHMKA W IPOrPaMMHPOBAHUE — OJIHO M3 BAKHCHINIMX HampaBlICHUI
HAyYHO- TEXHHYECKOro IIporpecca, B KOTOPOM MPOOJIEMbI MEXaHHMKH M HOBBIX TEXHOJOTHH
COMpUKACAIOTCA C TpoOJieMaMu  HCKYCCTBEHHOTO  WHTEIUIeKTa. CTpeMHUTENbHOE  Pa3BUTHE
POOOTOTEXHUKH B MHUpPE SIBISETCS 3aKOHOMEPHBIM MPOIECCOM, KOTOPHIA BBI3BAH MPUHIIUIMTHAIBHO
HOBBIMH TPEOOBaHHMSIMHU PBIHKA K TOKa3aTeNIsIM KauecTBa TEXHOJIOTMYCCKMX MAIWH U JABMIKYIIAXCS
CHCTEM.

CoBpeMeHHOE 00IIECTBO HYXIAETCS B BRICOKOKBATH(PHUIIMPOBAHHBIX CIICIIUAIHCTAX, TOTOBBIX K
BBICOKOITPOU3BOIUTEIIBHOMY TPYIYy, TEXHUYECKH HACHIIIICHHON IPOW3BOJICTBEHHON JIEATEIHHOCTH.
JlomonHUTEIFHOE O0pa30BaHWE OKA3bIBACT IOMOINb YYPEKACHHUSIM BBICIIETO OOpa30BaHHUS B

MNOATOTOBKEC CIICHHUAINCTOB, YMCIOIIUX U3YUaTh, IIPOCKTUPOBATE U U3IOTABJIMBATH 00BEKTHI TEXHHUKH.

Ileqarornyeckasi mejecoo0pasHOCTb

PasznoypoBueBasi mnporpamma «PoOOKBaHTYM» coOCTaBieHa TakMM 00pa3oM, UTOOBI
oOyJaromuecsi MOTJIM OBJAJeTh BCEM KOMIUIEKCOM 3HAaHWUH 10 OpraHW3alliH HCCIIEI0BATENbCKOM
M300peTaTeNIbCKON IeATeTbHOCTH, BHITIOJTHEHUH MTPOEKTHON paboThl, MO3HAKOMUTHCS C TPEOOBAHUSAMH,
MPeIbABISIEMBIMU K O(DOPMIICHUIO U MTyOIUYHOMY MPEACTABICHUIO PE3yIbTATOB CBOETO TPY/a, a TAKKE
NpUOOPECTH MPAKTUYECKUE HABBIKK PAOOThI ¢ KOHCTPYKTOPAMHU.

B mnponecce koHCTpyMpoBaHUS W NPOrPaMMHMPOBAHHs YIPABISEMBbIX MOJECIEH, ydalluecs
MOJTyYaT JOMOJTHUTEIbHBIC 3HAHUS B 00JMACTH (M3HKHU, MEXaHUKH M MHPOPMATHKHU, YTO, B KOHEUHOM
UTOTEe, U3MEHHUT KApTUHY BOCHPHUATHS OOYYAIONIMMHCS TEXHUYECKHX AUCLUIUINH, MEPEeBOJsS UX U3
pa3psana YMO3pUTENBHBIX B pa3psi IPUKIaIHBIX.

C npyroél CTOpOHBI, OCHOBHBIE NPHHIMIIBI KOHCTPYHUPOBAHHUS IPOCTEUIINX MEXAHMYECKUX
CUCTEM H QJITOPUTMBI UX aBTOMATUYECKOTO (PYHKIITMOHUPOBAHHUS IO YIIPABICHUEM MPOTPAMMHUPYEMBIX
KOHTPOJUIEPOB, TMOCIYXAaT XOpOIIeWd TIMOYBOM JJisi TMOCIEAYIOIMIEr0 OCBOEHHUS 0oliee CIOXKHOTO
TEOPETUIECKOT0 MaTeprasia Ha 3aHITHSIX.

Bo03MOXHOCTH caMOCTOSITENILHON pa3padOTKU U KOHCTPYHMPOBAHHUS YIPABISEMBIX MOJENEH IS
00y4JaromnXcsi B COBPEMEHHOM MHpE SIBIISIETCS OYEHb MOIIHBIM CTUMYJIOM K TO3HAHHUIO HOBOTO M
(hOpPMHUPOBAHUIO CTPEMIICHHS K CAMOCTOATEILHOMY CO3UAAHHIO, CIIOCOOCTBYET Pa3BUTHIO YBEPEHHOCTH

B CBOUX CHJIaX U paCIIMPCHUIO TOPU30OHTOB ITO3HAHUSA



OTJNYUTEIBHBIE 0COOCHHOCTH. OCHOBHON MPUHIIMI ONPEIEICHUS COJIEPHKAHUS

IPOrpaMMBI COCTOMT B OTOOpe y4eOHOro MarepHaia, ONUPAIONIETOCs Ha COBPEMEHHOE COCTOSHHE
Pa3BUTHsI TEXHOJOTWH, W TO3BOJSIOUIEIO OpPraHM30BaTh OOYyYEHHE B DPA3HOBO3PACTHBIX TpPYIHax
IIKOJBHUKOB. [Iporpamma sIBIsIeTCS Pa3HOYPOBHEBOM M HMMeeT OJIOYHO-MOIYJIBHYIO CTPYKTYpY,
MO3BOJISIONIYIO BEICTPOUTHh MHIMBUAYAIBHYIO TPACKTOPHIO 00yUYeHHS, KOT/Ia IIKOJIbHUK BBEIOMpPAET BCIO
nporpamMmy, 100 ee 4acTb.

OTIMYUTEIBHOH OCOOCHHOCTBIO OT JPYTMX HpPOrpaMM, SIBISIETCS —HCIIOJNIB30BaHHE B
00pa30BaTeIbHOM IPOIECCE TPOMBIIUICHHBIX CPEJICTB MIPOrPaMMHUPOBAHHS, [IEPEIOBBIX TEXHOJIOTHIl B
00JacTH 3JIEKTPOHUKH, MEXAaTPOHUMKHU U IpOrpaMMHUpOBaHus. B pe3yibpTaTe OCBOEHMS NPOTrpamMMBbl,
06yanOIHI/IeC$[ OCBOAT MHNPAKTHYCCKHUEC HABLIKU IICPCAOBBIX TEXHOJIOTHH HX MIPUMCHCHUA, HAy4daTcCs
HNOHMMAaTh OPUHIMIBI  Pa0OThl, BO3MOXKHOCTCH W OrPAaHUYCHHH TEXHUYECKHX YCTPOWCTB,
IpEeIHA3HAUCHHBIX Ul aBTOMATH3HPOBAHHOTO IIOMCKa M 00paboTKM HHOpMALUK; pa3BHUTHE
JMACPCKUX KAYCCTB U aHAJIMTUYCCKOT'O MBIIIJICHUA.

BaxHbiM HampaBieHHEM B pealM3alMy LEJIe W 3aJa4 Kypca SBISIETCS HHTErPUPOBAHUE
po(ECCHOHANBHBIX, JUYHOCTHBIX M MEXKIMYHOCTHBIX KOMIICTCHIMH (KOMaHIHBIX KOMIICTCHIIUH,

HaBBbIKOB BCJACHHC IIPOCKTA, KPUTHYCCKOC MLIH_IJ'IGHI/IG).

Dopmbl 00yUeHUS
®dopMmbl 00yueHus ornpezesens oopazoatenbHbiM yupexaenuem CITIJIO/] CHOT na ocHoBanuu

[Tpuxa3 MunucrepctBa npocsemieHuss Poccun ot 9 HosOpsa 2018 roga N 196 «O06 yTBepx)aeHUH
[Topsinka opraHu3alMM M OCYUIECTBIEHHUS 0O0pa3oBaTeIbHOM JESITENbHOCTH M0 JONOJHUTEIbHBIM
o0mieo0pa3oBaTesIbHBIM ~ IpOrpaMMam», — PeryJUpYIOLIMA  OpraHu3alli0 U OCYILECTBIICHHE
00pa30BaTeNbHON 1eATEIbHOCTH 110 TONOJHUTENIBHBIM 00111€00pa30BaTeIbHBIM IIPOTrpaMMaM;

Canllun 2.4.4.3172-14 "CanutapHO-30HAEMHUOIOTMYECKHE TPEOOBAHUSI K YCTPOICTBY, COAEPKAHUIO U
OpraHu3aliy pexuMa paboThl 00pazoBaTEIbHBIX OPraHU3aALUHI TOMOJIHUTENEHOTO 00pa3oBaHus AeTei”,
YTBEPKACHHBINA ITOCTAHOBICHHEM [J1aBHOIO TroOCYJapCTBEHHOTO CaHUTAapHOrO Bpada Poccuiickoin
Oenepannn ot 4 uronst 2014 rona N 41 yctaHoBJIeHBI TpeOOBaHUS K OpPTaHHU3aIMA 00pa30BaTEIILHOTO
npouecca (¢ usmeHeHusmMu ot 24.11.2015 roga, 3aperucTpupoBaHHBIMM B MHHHCTEPCTBE FOCTULIUU
Poccuiickoit ®enepanuu ot 18.12.2015r).

B opranuzanuu o0pazoBaTeabHO-BOCIUTATENBHOTO Ipoliecca 1o mnporpamme «PoOoKBaHTYM»
IPElyCMOTPEHBI Cleytole (popMbl 00y4eHHUsi: OYHOE, OUHO-3a0YHOE, 3a0YHOE 10 00pa30BaTEIbHON
nporpaMme, ¢ IPUMEHEHHEM JMCTAaHLUMOHHBIX TEXHOJIOIMH W/WIM 3JEKTPOHHOro OOydeHHs B BUJE
NPaKTUYECKUX 3aHATHH, 3aHsATHI-copeBHOBaHUI, Workshop (paGouas mactrepckas-rpynmnoBas pabora,

TAC BCC YUACTHUKU aKTUBHBI U C&MOCTOHTGJ’ILHLI); KOHcyHLTaHHﬁ.
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MeToabl 00y4eHust

O0vsacHUmMENbHO-UNIOCMPAMUEHBLI METOT O0YUSHHS - 00YJarOIIUecs MOTyJaroT 3HAHUS B XOJIC
Oecenbl, OOBSCHEHHS, UCKYCCHH, U3 YUYEOHOW MM METOJUYECKOW JTUTEPaTyphl, Yepe3 IKPAHHOE
mocobue B "ToToBoM" BUJIE.

Penpoodykmuenutii memoo oOy4eHHs — JEATEIbHOCTh OOYYAIOLIUXCS HOCUT aJTOPUTMUYECKHM
XapakTep, BBITOJHACTCS 110 UHCTPYKIUSM, TPEANUCAHHSIM, ITPABHJIAM B aHAJIOTHYHBIX, CXOHBIX C
MOKa3aHHBIM 00Pa3I[OM CUTYyaIIHsIX.

Memoo npoobnemnozo u3noiceHus 6 o0yueHuu — TPSKIE YEM U3JaraTh MaTepuan, Mepen
00yJaromuMucss HE0OOXOIUMO MOCTABUTH MPodeMy, chOpMyTHPOBAThH TTO3HABATEILHYIO 33249y, a
3aTeM, pacKpbIBasi CHUCTEMY JIOKa3aTelbCTB, CPaBHHBAas TOYKH 3PCHHS, Pa3IMYHbIC IOIXOJIBbI,
MoKa3aTh CIIOCOO PEIICHHUs MOCTaBJICHHOW 3amaun. OOy4aroluecss CTAHOBSTCS CBHICTEISIMU U
COYYaCTHHUKAMH HAYy4YHOI'O ITOUCKaA.

YacmuuHo-nouckoewlii — METOJl OOydYeHUs 3aKJII0YaeTCs B OpraHU3allid aKTHBHOTO TIOMCKA
pelIeHNs BBIABUHYTHIX B 00yUeHUH (MJIM CAMOCTOSITENIBHO C(HOPMYIUPOBAHHBIX) I03HABATEIbHBIX

3a/la4 B XOJ€ IIOAIOTOBKH U pCain3alli TBOPUYCCKUX IIPOCKTOB.

O6paSOBaTeHBHBIﬁ IIponeCcC CTPOUTCA Ha CICAYIOMIUX NMPUHIHIIAX:

[Mpuntun HayuHocTH. Ero CymHOCTH COCTOMT B TOM, YTOOBI peOEHOK yCBamBall pealibHBIC
3HaHHUA, MPaBUIBHO OTpakarolne JIEUCTBUTEIIBHOCTb, COCTaBJIAIOLINE OCHOBY
COOTBETCTBYIOIIUX HAYYHBIX ITOHITHH.

[Mpuamun HarnsgaHoctu. Harnsgaele o0Opa3bl  CIOCOOCTBYIOT MPAaBUIBHOM —OpraHu3aluu
MBICJIUTENILHON JesiTeIbHOCTH peO&Hka. HarnmsmHocTs obOecrieunBaeT TMOHMMaHHUE, MPOYHOE
3alIOMHUHaHUE.

[IpuHIMI JOCTYMHOCTH, Y4YeTa BO3PACTHBIX M HHIWBUIYaIbHBIX OCOOCHHOCTEW neTeil B
nporecce oOydeHus mo mporpamme. Ilpenmonaraer cooTHECeHHE COIEp)KaHUsS, XapakTepa H
00béMa yueOHOTro MaTepuasa C YpOBHEM Pa3BUTHsI, MOJATOTOBIEHHOCTH jaeTel. [lepexoauTs oT
JIETKOTO K TPYAHOMY, OT U3BECTHOI'O K HCU3BCCTHOMY. Ho JOCTYITHOCTb HC OTOXKACCTBIIACTCA C
nérkocteio. O0y4YeHue, 0CTaBasiCh JOCTYIHBIM, COTIPSIKEHO C MPUIIOKEHUEM CEPhEZHBIX YCHITUH,
YTO MPUBOIUT K PA3BUTHIO JIMYHOCTH.

[IpuHnun oco3naHus mpouecca o0yueHus. J[aHHBIA TPUHILMII MPEANOoNaraeT HeoOXOAUMOCTh
pa3BuTHs y peOEHKa pedIeKCMBHOM MO3UIIMHU: KakK s y3HaJ HOBOE, Kak aymasl paHbiine. Ecmu
peOEHOK BUAUT CBOM JOCTHKEHHsI, 3TO YKPEIUISET B HEM Bepy B COOCTBEHHBIE BO3MOXKHOCTH,
noOy>XJ1aeT K HOBBIM ycuiusiM. M ecnu peOEHOK MOHMMAET, B Y€M U MMOYEeMy OH OIIHOCS, YTO
ené He MOJy4YaeTcs, TO OH JIeJIaeT MEePBBIN IIar Ha MYyTH K CAMOBOCITUTAHUIO.

[Ipunuun BocnuThIBaromero odydenus. OOyuaromiasi eATelIbHOCTh Mejnarora, Kak IMpaBuio,
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HOCUT BOCHHTHIBaroIuii xapakrep. Conepxanue o0ydeHus, GOpMBbl €ro OpraHu3alui, METOIbI
U CPEJICTBA OKa3bIBAIOT BIMSHUE HA (OPMUPOBAHUE IMYHOCTHU B LIETOM.
Anpecat nporpammbl — [Iporpamma opueHTHpPOBaHA Ha JOMOJHUTEIBHOE 00pa30BaHUE yUYalIUXCS O-
18 net. [Iporpamma oObeIMHEHHS TPEYCMATPUBACT IPYMIIOBBIE (POPMBI paOOTHI C IETHMH.
Hanonnasiemocts rpymniel -12- 15 genoBek, rpynmnsl MOTYT OBITh Pa3HOBO3PACTHBIMH.
O0beM M CpPOK OCBOeHHsI MporpamMmbl, pe:kuM 3aHsTHii. [Iporpamma paccumtana Ha 2 rojna

00yueHust 216 yacoB: 3aHATHSI MPOXOAT 2 paza B Hexedto 1o 1,5 akajmeMuueckux yaca.

eabs mporpaMMbl

Pa3BuTHe NpPOCTPaHCTBEHHOIO MBIIIJICHUS JETEH, HABBIKOB KOMAaHIHOTO B3aUMOJICHCTBUS,
MOJICTTUPOBAHUS, IEKTPOHUKH, MPOTOTUIIMPOBAHUS, MPOrpaMMUpOBaHus, ocBoeHus «hard» u «soft»
KOMIIETEHIIMM U MEepPEeOBbIX TEXHOJIOTUN B 00JIacTU KOHCTPYHPOBAHUS, MEXaTPOHUKH, SJIEKTPOHHKH,
POOOTOTEXHUKH, KOMITBIOTEPHBIX TEXHOJIOTUH.
3agauu nporpaMmbl
ObpaszosamenvHule:

-  W3y4yaThb NPUHLUIBI pabOThl POOOTOTEXHMYECKUX DIEMEHTOB, COCTOSHUE U MEPCIEKTHBBI
POOOTOTEXHUKH B HACTOSIIIEE BPEMSI,

- ocBauBath «hard» u «softy komnereHuu; GopmMupoOBaTH YMEHHE OPUEHTUPOBATHCS HA UICANBHBIH
KOHEYHBIN pe3yJIbTaT;

- (opmHupoBaTh YMEHHUE MOJIb30BATHCS TEXHUUECKOW JTUTEPATYPOH;

- (QopmupoBaTh LEIIOCTHYIO HAYUHYI0 KapTUHY MHPA;

- W3y4yaThb NpPHUEMbl U TEXHOJOTUMU pPa3pabOTKU aJIrOpPUTMOB U CHCTEM YIIPABJICHUS, MAIIMHHOTO
00y4eHUsl, TEXHUYECKUX YCTPOUCTB U OOBEKTOB yIPaBICHHUS.

- ®opMHpOBaTh HABBIKM NPOEKTHOW AEATEIBHOCTU: JTAIlbl pean3alliM NPOEKTa M MHCTPYMEHTBI
OpraHu3aly MPOEKTHON pabOThI, IPE/ICTaBICHUE PE3YIbTATOB MPOEKTA.

Jluunocmmuuwie:

- (QopmupoBaTh HUHTEpeC K TEXHHUYECKUM 3HAHMSIM; pa3BUBaTh y OOYYarOIIMXCS TEXHUYECKOE
MBIILIEHHE, U300peTaTeNbHOCTh, 00pa3HOe, MPOCTPAHCTBEHHOE U KPUTHYECKOE MBILIUICHHUE;

- (opmupoBaTh yu4eOHYIO MOTUBALIMIO U MOTHBAIMIO K TBOPYECKOMY TIOUCKY;

- pa3BHUBaTh aKKypaTHOCTb, BHUMaHUE U CAMOKOHTPOJIb;

- pa3BHBaTh CIOCOOHOCTH OCO3HAHHO CTaBUTH Iepej cO00W KOHKPETHBIE 3aJlauM, pa3OuBaTh MX Ha
OTJIeIbHBIE ATAIbI U JOOUBATHCS UX BBIIOJIHEHUS;

- CTUMYJHPOBaTh IO3HABATEIbHYIO AKTUBHOCTH OOYYAIOLIMXCS IOCPEICTBOM BKJIIOUYEHUS WX B

Pa3InYHbIC BUABI KOHKprHOﬁ JACATCIIbHOCTH,



Bocnumamenvnvie:

- BOCIIUTHIBATh JUCHUIUIMHUPOBAHHOCTH, OTBETCTBEHHOCTh, CAMOOPIaHU3AIIHIO;
- (opmupoBaTh OPraHU3aTOPCKUE U JTUACPCKHUE KAaYEeCTBa,

- BOCIIUTHIBATh TPYJ0JtO0UE, YBaXKEHHE K TPYY;

- (opmHupoBaTh 4UyBCTBO KOJUIEKTUBU3MA U B3aUMOIIOMOIIIH;

= BOCIIMTBIBATb 9YBCTBO [maTpuoTu3mMa, TpaXXJaHCTBCHHOCTH, ropaocCTu 3a

OTEUYECTBCHHOM HAayYKH U TCXHHUKHU.

JOCTHIKCHUA



Conepxxanue nporpaMmslI

Y4yeOHbIii J1aH.

Ne HaumenoBanue MmoxyJist YpoBeHb Kosun4yecTBo 4acoB

NMOAr0TOBKH Bcero Teopusi | IlpakTuka

1 200 obyuenus- «Hauanvnoe Lego koncmpyuposanuey

1. [TpocThie MEXaHU3MBI bazoBsrit 36 12 24
2. Lego WeDo 2.0 [IpoaBuHYyTHII 36 12 24
3. MexaHnKa ¥ THEBMaTHKa VYrayGneHHbli 36 14 22

Hroro 108 48 60

2 200 obyuenusi- «Pobomomexnuka 6 demansax»

1. | Lego Mindstorms EV3 basoBblii 36 12 24
2. | TETRIX [IponBunyTHII 36 12 24
3. | PoboToTexHuka Ha OCHOBE VYriayGneHHbIl
Arduino 36 12 24
Hroro 108 36 72
Bcezo 216 84 132

[lepBorii rOn OOY4YeHHs TpeayCMaTpUBAET BO3pAcTHOW mAuanazoH 6-13 jer, BTOpOH TOA
oOyuenust —14-18 ner. Takoe pacnpezeneHe MO BO3pacTaM OCYLIECTBISETCS MO MPUYMHE BO3PACTHBIX
ocoOeHHOCTel oOOyvaromuxcs, a TaKkKe YK€ HMMEIOLIMXCS 3HAHUH W yMEHUH, MOJyYeHHBIX B
0011e00pa30BaTEIbHBIX YUPEKACHUSIX.

Kaxnpiii Moaynp sIBIsieTCSl HE3aBHCHMBIM KYPCOM M MOXKET OBbITh pealin30BaH OTIEIbHO OT
npyrux. B 1o ke Bpems 1enecoobpazHo HaunHaTh u3zydeHue «HadanbHON poOOTOTEXHUKNY C MEPBOTrO
MOJyJIs, @ MPOJIOJKATE JIFOOBIM M3 MOCIEAYIOUIMX KYpCOB Ha YCMOTpPEHHE IeAarora W ONupasch Ha
yueOHbIE Pe3yJbTaThl BOCIUTAHHUKOB.

OOyyaronuiicst Takke MOKET ObITh HMPUHAT HA JIFOOYIO CTYIEHb 00yY€HUs, COOTBETCTBYIOIIYIO
€ro BO3pacTy, NpPU HAIMYHUM COOTBETCTBYIOIIMX ©a30BbIX 3HaHMU. OpHako 111 (HOpPMUPOBAHMS
CTaOWJIbHBIX 3HaHWH, YMEHHH W HaBBIKOB, JOCTM)KEHHUS BBICOKOTO OOpa30BaTEIbHOIO pe3ysbTaTa
PEKOMEHIyeTCsl HaYuHaTh OOy4YeHHE C MEepPBOro MOIYJs. YUeOHBIH IIaH CMOJAETUPOBAaH TaK, YTOOBI
M3YYEHHBII MaTepuan MOBTOPSUICA HA MOCIEIYIOMIMX 3aHATHIX, OTOOpaXkajicsd B KaXKIOW MOJIENU WU

MpoBOANIIACH AHAJIOT U pa6OTLI MCXaHU3MOB, X CPABHCHHUC.




1 rox o0yuenusi- «HauanbHoe Leg0 koHCTpynpoBanme

[TepBerit rog 00ydyeHus BKirovaeT B cedst 3 moayist: «IIpocteie Mexanusme», «Lego WeDo 2.0»,
«MexaHuKa ¥ MHEBMATHKa» U MpPEnoiaraeT BO3MOXXHOCTh OKOHYaHHs 00y4YeHHs Ha JI000N CTYIICHHU.
CogepxaHue KaxJI0ro IMOCIEIYIOIIer0 MOIYJsi OMUpaeTcs Ha CPOPMUPOBAHHBIC 3HAHUS U YMEHUS,
MpEJIoiaracT X paclIupeHne u yriayoleHne, a Takke BHOCUT 3HAYUTEIBHBIN JJIEMEHT HOBHU3HBI.

Ha niepBsiii 1 BTOpoil Moysib 00y4deHusl IPUHUMAIOTCS JIETH B Bo3pacTe 5-8 net, Ha TpeTuil — B
BO3pacte 9-12 ner.

Heab: co3maHWe yCIOBUW JUIsl JIMYHOCTHOTO Pa3BUTHS  OOYYAIOIMIUXCS  CPEICTBAMHU
TEXHUYECKOTO KOHCTPYMPOBAHUS C UCIOJIb30BaHUEM KOHCTpYykTOpoB LEGO um mporpammupoBanusi B
BU3YyaJIbHOU cpene, a Takxke (opMupoBaHME paHHEr0 MPO(ecCHOHATBHOTO CaMOOIpeaeTeHus
00y4aromuxcs.

3agauu:

ObpaszosamenvHhule:

® pacliMpeHHe OOIIMX MPEJICTaBICHUH O MPUMEHEHHHU CPEACTB pPOOOTOTEXHUKU B

COBPEMEHHOM MUDE;
®  3HAKOMCTBO ¢ 6a30BOil cuCTeMOi MOHATUI MHPOPMATUKH, OKPYKAIOLIETO MUPA, (PUBUKHU;
® (opMHpOBaHKE HABBIKOB MPOTPAMMHUPOBAHHS Yepe3 pa3paboTKy MpOrpaMM B BU3YaIbHOU

cpezie MpOrpaMMHUPOBAHUS;
® (opmHpoBaHUE NpeCTaBIeHUH 00 HH(OPMAIMOHHON KapTHHE MUpa, 00 HHPOpMaLUU U

MH(POPMALIMOHHBIX MPOLIeccax KakK JIEMEHTaX peaJbHON 1eHCTBUTENbHOCTH;
® 3HAKOMCTBO C OCHOBHBIMH IIPABHJIAMH 310POBBECOCPEKECHHUS.

Pazeusarowue:

® Co3JaHMe YCJIOBUM JUId pa3BUTUS CIIOCOOHOCTEH K (hopMann3alud, CpaBHEHUIO,
0000111eH1I0, CHHTE3Y MOTYYeHHOH HH(pOpMAIMK C UMEIOIIMMUCS Y 00yYaroIuXcs 3HAaHUAMU;

® (opMHpPOBaHNE AITOPUTMUYECKOTO MBIIUICHHUS;

®  (hopMHpOBaHHE YMEHHS CAMOCTOSATENBHO PEIIaTh MOCTABICHHYIO 33/1a4Y;

® (dopmupoBaHHEe yMEHUS NMPUMEHEHHUS S3BIKOB (€CTECTBEHHBIX M (POPMANIbHBIX) U MHBIX

BHU/JOB 3HAKOBBIX CHUCTEM, TEXHMYECKMX CpEACTB KOMMYHHUKAalUHd B IIpoliecce INeperadu
UH(OPMALIUU OT OJJHOTO CyOBeKTa OOLIEHHS K IpyroMy;

® Cco3JaHHe YCIOBUM JJs pa3BUTHUS TBOPYECKUX CIOCOOHOCTEH oOO0yyarommxcs ¢
HCIIOJIb30BAaHUEM MEKIIPEIMETHBIX CBs3ed (MHpOpMaTHKa, TEXHOJOTHUS, OKPY>KAIOIUNA MHUp,

MaTeMaTuka, (u3nKa);



L4 Pa3BUTHUC JIOTHUYCCKOTI'O U TCXHUYCCKOTO MBINIJICHUA 06yqa}omnxc;1;

®  pa3BUTHE PEYH YYalllUXCs B MPOIIECcCce aHAIN3a MPOIeTaHHON paboThI.

Bocnumamenvnuvie:
®  BOCIUTAHHE dTUKU IPYNIIOBON pabOTHI;
®  BOCHHUTaHUE OTHOUICHUH JIEIOBOTO COTPYAHUYECTBA, B3aUMOYBAXKEHUS,

®  pa3BUTHE OCHOB KOMMYHMKATHUBHBIX OTHOLICHUN BHYTPU MUKDPOIPYIIII U B KOJUIEKTUBE B

LIETIOM.



Y4yeOHblii mi1aH 1 roga od0yuyeHust

«HavanbHoe Lego KoHCTpyHpOBaHHE)

Ne HaumenoBanue MmoxyJist KoaunuecTBO 4acoB
n/n Bcero Teopus IIpakTrka
1. [IpocThie MeXaHU3MBI 36 12 24
2. Lego WeDo-1 36 12 24
3. MexaHuka ¥ MTHEBMaTUKA 36 14 22
UTOIoO 108 48 60




Martpuua 1 roxa o6y4yenus- «HavaabHoe Lego koHCTpyHpoBanue»

9JIEKTPOHHBIX (KapTHHBI,
pucyHkH, pororpadpun,
HMHCTPYKIIHN).

0 COBPEMEHHOMY
YPOBHIO Pa3BUTHSA
HayKu U
001eCTBEHHOU
NPAKTUKHY;

YpoBHU Cneuuduxa Kpurepun/oobem | IlpumeHnsiemble MeTOABI U DopMbI U O:xunaemMble Crnenuduka
OCBOEHHS MOIYJIA HeJIenoJaranus H YPOBEHb TEXHOJIOTHH METOAbI pe3yJabTaThl yueOHoii
CJIO0KHOCTH (mpomHCHIBAOTCS JTUATHOCTHUKH JeATEJILHOCTH
MIPUMEHUTEIIBHO K (metamu u
MPaKTUYECKOW YaCTU KOHKPETHBIE
MIPOTPaAMMBI) OTJINYUS MEXKIY
YPOBHSIMH)
BA3OBBIN CO3/IaHHE YCIOBUI OCMBICIICHHOCTD U OO0pa3oBaTeNbHbIH npotiecc | OueHuBas - 3HaHME HA3BaHWUM neraneii | SHAKOMCTBO c
I[IpenMeTHEIE Ut GOPMHUPOBAHUS MIPaBUIBHOCTb OCYLIECTBJISIETCSI B~ OYHOW | JIMYHOCTHBIE KoHCTpyKTOpoB LEGO «LEGO -
HHTEpeca K HCTIOJIb30BAHUS (dopwme. KadecTBa «IIpocThie MEXaHH3MBI», KOHCTPYKTOPY.
YCTPOUCTBY CIIEITHATLHOM B o0pazoBaTenmpHOM Tpoliecce | BOCIHTAHHHUKOB, - 3HAHHE TOHSTHS HazBanue
MPOCTEHIIINX TEPMHUHOJIOTHH, HCTIONB3YIOTCS CIE/YIOIIHE | TE/ATor MPOBOJMT | 4 1ronyrva H IPOTPAMMBI; JIeTaJICH.
TEXHUYECKHUX aJICKBaTHOCTH MeTO/ABI 00yYeHHusI: HaO0JI0IeHUE 3a . CriocoOmr
N - 3HAHHE MPOCTEHIINX .
00BEKTOB, pa3BUTHS BOCTIPUSTHS KOHCTPYKTHUBHBIN — | oOyuarommumucs, OCHOB MEXAHIKIL: KpETUICHHH.
CTpEeMJICHUS HHpOpMALUH, MOCJIEZIOBATENIbHOE 3HAKOMCTBO | OTCJIEKHBaHUE ’ N3yuenue
pazoOpaThCs B UX UAyleH oT mexarora | ¢ MIOCTPOCHUEM | TUHAMUKU ~ SHaHUC OCHOBHBIX BUIIOB netanei
KOHCTPYKILIUU U pOOOTHU3UPOBAHHON  MOCTH: | M3MCHCHHS px| KOHCTPYKLUHH H CHOSO6OB KOHCTpPYKTOpa.
JKEJTaHUS BBITIOJTHSTH MPOCTHIE MEXaHHU3MBbI, | TBOPUECKHX, COCAMHCHMA NICTANCH, Bust
MOJIEIIH 3TUX IIpOrpaMma, oOyuaromue | KOMMyHUKaTUBHBI | ~ [TOHUMAaHUC NPUHIUIIOB COEIMHEHUS
00BEKTOB. MOJIETH n300pakaeMblil | X u WHBIX | ABHXCHHUA U €TI0 JeTallen.
NpeaMeT COCTaBJISIOT U3 | CIIOCOOHOCTEH, MEXaHUYECKOU Mepenaun; OO011ee CBENEHUS .
OTJICBHBIX YaCTeH; JIUIHOCTHBIX - yMEHHE UCIOJIb30BaTh
KOMOWHHUPOBAHHBI —  TIPH | Ka4ecTB KoHCTpyKTOp «IIpocThie
CO3JIaHHH n300pakeHus | 0O0YJaOIIUXCSL. MEXaHU3MBI
HCIOJIb3YHOTCA HECKOJIBKO - IOHUMAaHUue Tp€6OBaHI/II\/‘I u
rpapUyYecKux TeXHHUK; COOJIIOICHUE TEXHUKHU
CIIOBECHBIH MeTox — Oecena, 0e30MmacHOCTH TIpH padoTe ¢
pacckas, 00bsACHEHHE, koHcTpykTopamu LEGO u
TIOAACHCHHE, BOIIPOCHI; KOMIIBIOTEPOM;
JInmuHOCTHBIE yMEHHUE CIIOBECHA HHCTPYKIIA, - QopmupoBaHue
CaMOCTOSTEIBHO HaIJSAAHBIM MCTOX — HEJOCTHOTO
IIaHMPOBaTh  TyTH | AEMOHCTDALMA HATIA/HBIX MUPOBO33PEHHS,
TOCTHKEHHUS Ty mocoOuii, B TOM YHCIIE U COOTBETCTBYIOMIET
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MeranpeameTHble

YMeHue
nepepabaThiBaTh
MOJTyYeHHYIO
HHPOPMALIUIO:
JIeNIaTh BBHIBO/IBI B
pe3ynbTare
COBMECTHO# paboThI
rPYIIbI, CPABHUBATH
Y rPYyNIHPOBAThH
MpEAMETHI 1 UX
obpassbl.

- (opmupoBanue
KOMMYHHUKaTUBHOU
KOMIICTEHTHOCTH B
oO01eHnn u
COTpYIHUYECTBE
CO CBEPCTHHKaMH,
JIETBMH CTapIIero
1 MJIJIIIETo
BO3pacTa,
B3POCIIBIMH B
mpouecce
00pa3oBaTeNnbHOM,
00IIECTBEHHO
TOJIE3HOH, YIeOHO-
HCCIIEI0BATEIBCKO
i, TBOPYECKOU U
JPYTHX BUAOB
JIeSITEJIbHOCTH.

Iloznaeamenvhvie YYVJ/I:

- ONpeneNATh, PA3TUIaTh U
HA3bIBaTh JCTaIN
KOHCTPYKTOpa;

- KOHCTPYHPOBATh 1O
YCIIOBUSIM, 33JaHHBIM
HHCTPYKTOPOM, TI0 00pasity,
YEPTEXKY, CXeMe U
CaMOCTOSITENILHO CTPOUTH
CXeMy;

- OpPHEHTHPOBATKCS B CBOCH
cUcTeMe 3HAHUH: OTIINYATh
HOBO€ 3HaHHE OT
HU3BECTHOTO;

Pezynamusnvie YV/I:

- paboTatsb 1o
MPEATI0KEHHBIM
WHCTPYKIHSM U
CaMOCTOSITEJIbHO;

- U3J1araTh MBICIH B YETKOH
JIOTHYECKOM
TOCTIEIOBATEINHHOCTH,

14




OTCTauBAaTh CBOIO TOUKY
3pEHUS, aHATU3UPOBATH
CHUTYaINIO U
CaMOCTOATENHHO HAXOUTh
OTBETHI Ha BONIPOCHI ITyTEM
JIOTUYECKUX PacCyKIEHUM;
- OompenesnsTh 1
(dbopMHpOBaTh LIENb
JIeATEIIbHOCTH Ha 3aHSATHH C
TIOMOIIBIO yUHUTES.
Kommynukamuenvie YVJ]:

- paborats B nape u
KOJUICKTHBE;

- YMETh PaccKa3bIBaTh O
IIOCTPOMKE;

- paboTaTh HaJ IPOEKTOM B
KoMaH[ie, 3 (HEeKTHBHO
pacnpenensiTh 0053aHHOCTH.

NPOJABUHY ThII

IIpenmetHbie

Camopa3BuTHE U
pa3BUTHUE JINYHOCTH
KaXa0ro peOEHka B
IpoIiecce OCBOCHUS
MHpa Yepe3 ero
COOCTBEHHYO
TBOPYECKYIO
MpEIMETHYIO
JIeSITEeIIbHOCTB;
BBE/ICHHE YYaIINXCS
B CJIOXKHYIO Cpey
KOHCTPYHPOBAHUS C
UCIIOJIb30BaHHEM
MHPOPMALMOHHBIX
TEXHOJIOT M.
O3HakoMIIeHHE
00y4JaroImuxcs ¢
3aKOHaMU
MO/ICITMPOBAHUS,
pOrpaMMHUPOBAHUS
Y TECTUPOBAHUS
LEGO-po6oTos,
yTEM CO3aHHs

YMmenue  co3maBaTh
JIEUCTBYIOIINE
MOJZIe/Id  POOOTOB Ha
OCHOBE

KOHCTpyKTOpa Lego
WeDo 2.0 o
pa3paboTaHHOI
cxeme,

O0pa3oBaTeNbHBIN IPOIIECC
OCYILIECTBIIICTCS B OUYHOM
dopwme.

B o6pa3zoBatenpHOM npoliecce
UCTIOJIB3YIOTCS CIEIYIOITHE
MeTO/ibl 00yUYeHHUsI
KOHCTPYKTUBHBIH —
TIOCIIEI0BATEIILHOE 3HAKOMCTBO
C ITOCTPOCHHUEM
PpOOOTH3NPOBAHHON MOJIEIIH:
MIPOCTBIC MEXaHU3MBI,
nporpamma, 00yJarome
MOJIENH U300parkacMbIi
MIPEeIMET COCTABIISIOT U3
OTIEIBHBIX YacTeH;
KOMOWHHUPOBAHHBIA — MIPH
CO3JIaHUH U300PAKECHUS
HCTIOJB3YIOTCS] HECKOJIBKO
rpadMIecKuX TEXHIK;
CIIOBECHBIN MeToJ — Oecena,
pacckas, o0BsiICHeHHE,
MOSICHEHHE, BOTIPOCHI;
CJIOBECHAsl HHCTPYKIUS,

Cucrema
KOHTPOJISL 3HAHUU
U YMEHUH
yYamuxcst
MIpeICTaBISETCS B
BUJIE yUETa
pPe3yNbTaTOB MO
HTOTaM
BBITTOJTHEHUS
3aJaHuN
[IOCPEJCTBOM
HaOJII0ICHUS,
OTCJIC)KUBAHHUS
MHAMUAKA
pa3BUTHSA
yJarmerocs.

Yuamuiics 10JI5KeH 3HATD:
- IPUHIUIIBI CO3[AHUS
QITOPUTMOB U MX
Ha3HAYECHHE,

- IPUHIUIIBI CO3[AHUS
00BEKTOB U UX CBOMCTBA,

- MIPUHIIUIIBI ¥ CIIOCOOBI
CO3/IaHUS aHMMaIUH,

- IPUHIUTIBL PaOOTHI
MEXaHHM3MOB U UX
MIPUMEHECHHE, IPOTPaMMy
KaK cpermy
MIPOrPaMMHPOBAHHUS,
MPOrpaMMHBIE CPEICTBA
YIPaBJICHUS MEXaHU3MaMH.
Yuammiicsi 10JI2KeH yMeThb:
- IEMOHCTPHPOBATH
TEXHHYECKHUE BO3ZMOKHOCTH
poOOTOB,

-CO3/1aBaTh MPOTPaMMEI Ha
KOMIBIOTEPE IS Pa3TUIHBIX
pOOOTOB C TOMOIIBIO
MeIarora U 3amyCcKaeT ux

3HaKOMCTBO c
KOMITOHEHTaMHU
KOHCTPYKTOpa
Lego WeDo 2.0.
IIpakruka:
KonctpyupoBanu
€ TI0 3aMBICITY.
IIporpammuoe
obecrieyeHue
Lego WeDo 2.0
Teopust:
3HaKOMCTBO  CO
cpenoit
MPOrpaMMHUPOBaH
us (670K ™M,
MaINATpA,
MUKTOTPAMMBI,
CBSI3b 0JI0KOB
MPOrPaMMBbI c
KOHCTPYKTOPOM).
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KOMaH/ibl, B KOTOpOH

HaTJISIHBIA METO —

CaMOCTOATCIIBHO.

MeranpeameTHble KaX bl peOEHOK YMmenue JIEMOHCTpAIs HaIrJIsIHBIX Yuamuiicst 10JI5KeH 3HATD:
SBIISICTCS JTATCPOM. CaMOCTOSTEIBHO MOCOOUH, B TOM YHCIIE U
BECTH AIIEKTPOHHBIX (KapTHHEI, - 3JIEMEHTapHBIC
WHIUBUAYATbHBIC puCyHKH, poTorpadum, MPEICTaBICHUS O
TPYIIIOBBIC WHCTPYKIIHN). poOOTOTEXHHUKE,
HCCIICIOBATCIBCKUE -KOMIIBIOTEPHYIO CpeLy,
paboTEHL.. BKITIOYAOIIYIO B ceOs
JIMHEWHOE
MPOrpaMMHPOBAHHE
Yuauuiicst 10J1KeH yMeTh:
-U3j1araTh MbICJIU B YETKOM
JIOTHICCKOM
MOCJICA0BATEIILHOCTH,
OTCTaWBAaTh CBOIO TOUKY
3peHMs, aHATM3HPOBATH
CUTYaIHIO U
CaMOCTOSTEIHHO HAXOAUTh
OTBETHI Ha BOIPOCHI IMTyTEM
JIOTHYCCKUX PACCYIKICHUM;
-paboratp B rpymie u
KOJIEKTHBE;
-paboTaTh Haa TPOEKTOM B
KOMaH/Ie
JInunocTHBIE Crioco6HOCTB K - BJIAJIETh PA3HbIMU
BOJICBBIM yCHITHSM (dhopmMamu 1 BHIAMH
TIPH peIICHUN TBOPYECKO-TEXHUIECKOI
TEXHUYCCKHX 3a1a4, WTPBI, 3HAKOM C OCHOBHBIMU
MOJKET CJIEIOBAThH KOMIIOHEHTaMH
COLIMATEHBIM HOPMaM koHCcTpyKTOpa Lego WeDo
MOBEJICHUS U 2.0; BUIaMu MOJBMKHBIX U
MpaBUjIaM B HEIOABWKHBIX COETUHEHUI
TEXHUYECKOM B KOHCTPYKTOPE,
COpPEBHOBAHHH, B OCHOBHBIMH TTOHSITHSIMHU.
OTHOIIEHMSIX CO
B3POCIIBIMU H
CBEPCTHHKAMH.
YIJIYBJEHHBIN | dopmuposanue yMEHHUE YacTUYHO-TTOMCKOBBIH, Hrtorossrit - HasBaHue jgeTasei TexHOJIOTHS U
IpeMeTHbIE MO3HABATEIBHON CaMOCTOSTEIIBHO MIPOEKTHEIH, MIPOEKT, koHcTpykTopa LEGO (uzvka,
aKTHBHOCTH IUIAHUPOBATh  IIyTH | UCCIEIOBATEIbCKHUN pe3yIbTATHI Education «TeXHOIOTHS U [THEBMATHKA,
o0yuJaromuxcs B JOCTIDKEHHUS  LIeJieH, y4acTHs B dusuka» n «[THeBMATHKAY;
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MeTaHpeaMeTHme

obmacti
MOJIETTMPOBaHN,
KOHCTPYHPOBAHUS U
POOOTOTEXHUKH Ha
OCHOBE JaJIbHEUIIETO
pa3BuTHA 6a30BBIX
TEOPETHYECKUX U
MPaKTHYECKUX
HaBBIKOB.

OCO3HAHHO BBIOUPATH
Hanboee

3¢ deKTHBHEIC
CrocoOBl  pemeHHs
Y4eOHBIX "
MI03HABaTEJILHBIX
3aj1ad.

Ymenue
CIUTaHUPOBATH
MOCIIEIOBATCILHOCTH
IIaroB JIJIst
JOCTHIKCHUS 1ICTICH.

JImgyHOCTHEIE

- [IposiBnenue
YCTOWYUBOTO
HHTEpeca K
TEXHUYECKOMY
TBOPYECTRBY,
MOTHUBAIHS K
N3yYEHHIO
COBPEMEHHBIX
HaIpaBJICHU! B
TEXHUKE, Pa3BUTHUE
JIOTHYECKOTO U

KOHKYpCax,
BBICTABKax

- JIEUCTBUSI MPOCTHIX
MEXaHH3MOB U 00J1aCTH UX
MIPUMEHECHHUS;

- OCHOBHEIE MIOHSTHS U
STambl MPOSKTHON
JIEATEILHOCTH.

- YMEHHUE OCYyLIECTBIISTH
CaMOCTOSITEIIHBIN TIOMCK
UH(pOopMaLyy,
aHAIN3UPOBATH U

0000m1aTh ee;

- yMeHHe paboTaTh B Iape u
B KOJJICKTHBE;

- ymeHue (hopMyInupoBaTh,
apryMEHTHPOBATh U
OTCTanBaTh CBOC MHEHHE.

- pa3BuTHE
KOMMYHUKATHBHBIX
HaBBIKOB, YMEHHUE Pa0bOTATh
B KOMAaHJIE;

- pa3BUTHE BHUMAHUS,
aKKypaTHOCTH, TEPIEHUS Y
oOy4Jarmuxcs;

- WUCIIOJB30BaHUE
MIPUHIIUTIOB
3I0POBbECOCPEIKCHUS;

= yBa)KI/ITeHBHOG OTHOILICHUC

BOPHECKOTO K CBOEMY U 4y>KOMY TPYLy,
MBIILTICHHS.
OepexHOe OTHOIIICHUE K
UCTIOIb3YEMOMY
000pyI0BaHUIO.

SHEprus B
pOOOTOTEXHUKE.
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YyeOHo-TEMAaTHYECCKHI JIAH

Monyas 1 «IIpocTbie MeXaHU3MBbD)

Ne Tema Koun4yecTBo yacos
n/n Bcero Teopus IIpakTHKa
1 BBoanoe 3ausTHe. 2 2
HHucTpyKTax mo oxpaHe TpyAa o0ydaromuxcs Ha
3aHATHUAX IO POOOTOTEXHUKE
2. 3nakomMcTBO ¢ «LEGO - KOHCTpYKTODY. 2 2
HasBanue neraneit. CiocoObl KpeTuIeHHA
5. 3yOuaTsie KoJéca. 2 1 1
6. Komeca u ocwu. 2 1 1
7. Poruaru. 2 1 1
8. [IxuBHI. 2 1 1
9. Co3znanue TBOPYECKHUX POCKTOB. 20 4 16
10. [TonBeneHue UTOTOB. 4 4
Hroro: 36 12 24
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Conep:xkanue moayJs 1 «IIpocTbie MeXaHU3MBbD)

Pa3nennl, TeMbl

Conep:kanue

Teopus

IIpakTuka

BBonHoe 3aHATHE.
MHCTpyKTaX IO
TEXHUKE
0€30I1aCHOCTH .

3HaKOMCTBO C
oOyuaromumucs. O0cyxieHue
IIPaBUJI [TOBE/ICHUS B
KOMITBIOTEPHOM KJIacce.
WHCTpyKTaX 110 TEXHUKE
0e30MacHOCTH TpyJa U

MIPOTUBOIIOXKAPHOH
0€e30I1aCHOCTH.

3HakoMcTBO ¢ «LEGO - M3yuenue Jerajiei

KOHCTPYKTODY. KOHCTPYKTOpA. Buner

HazBanue peraiei. COE€IMHEHUS JeTajle!.

CrrocoOsbl

KperuieHu !

3ybuatsie Kojeca. O6mee cBenenus: 3yoOuarsieOcHOBHOE 3amanue «Kapycenby
KoJieca. TBopueckoe 3amanue «Tenexka c

IIOIIKOPHOM»

Koneca u ocn.

Oomue ceenenud: Konéca u ocu.

OcHOBHOE 3amanne: Mammaka
TBopueckoe 3ananue: Tauka

Poraaru. OOmue cBeacHus: Peryaruy. OcHoBHoe 3ananue: Karanynbera
'TBOpUECKOe 3aaHuE:
PKene3HoIOpOXKHBIH nepee3n1 co
uaroaymMom

IIIxuBHL. Oo61ne ceenenus: IIKUBEL OcHOBHOE 3a7aHue:

«Cymaciienmmue moJb»
'TBOpueckoe 3amanue: [logbeMHbIN
KpaH

CoztaHue TBOPUYECKHUX
MIPOEKTOB.

TBopuYeckoe MOIeIMPOBaAHUE
o TeMe «Prruaruy, «11LIKUBBD)
TBopueckoe MoaeJTUPOBAHUE
mo Teme «3yOuarble Koyecay,
«Komneca u ocm»

KoHcTpynpoBaHue MalmHbl
Oymyuiero.

KoHcTpynpoBaHHe BOJHOTO
TPaHCIIOPTA.
KoHcTpynpoBaH#e )KUBOTHBIX.
KoHcTpyupoBanue poOOTOB.
KoHCcTpynpoBaH#e CKa309HBIX
repOEB.

Co3nanue eKkoparu.
Coznanue tearpa u3 LEGO —
MOJICIIEN.

[logBeneHnEe UTOrOB.

KonnexkTuBHBIC TBOPYCCKUC
MPOCKThI U UX 3alllUTa «YMHBIC
MCXaHU3MBbD»

MacTtep-Kiacchl IeTei
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Monayab Ne2 «Lego WeDo 2.0».
PaGota ¢ oOpa3zoBatenbHbIME KOHCTpykTOpamMu LEGO mo3Bomser ywammmcs B ¢dopme

HO3HaBaTeHBHOﬁ I/IFpBI y3HaTB MHOT'HEC BAa>XHBIC UJICHU U paSBI/ITB HCOGXOI[I/IMBIC B I[aJIBHeﬁIHefI JKU3HHU
HaBbIKU. [Ipy MOCTpOCHUN MOJIETH 3aTPAaruBaCTCs] MHOXKECTBO MPOOJIEM U3 Pa3HBIX 00JIACTeH 3HAHUS
- OT TCOPHH MEXAHHKH JIO IICUXOJIOTHH, - YTO SABJISCTCS BIOJHE €CTECTBEHHBIM.

Ileab: caMopa3BUTHE M Pa3BUTHE JIMYHOCTH KKIOro peOSHKA B MPOIIECCEe OCBOCHUS MUPA Yepe3 ero
COOCTBEHHYIO TBOPYECKYIO MPEIMETHYIO NESATEIBHOCTh; BBEACHHE YYaIIUXCS B CIIOXHYIO CPEIy
KOHCTPYHPOBAHHSI C UCTOJIb30BaHUEM MH(OPMAIIMOHHBIX TEXHOJIOTHH. O3HAKOMUTH 00YYaroInXcs
C 3aKOHaMH MOJCIUPOBaHUsA, IporpaMMupoBaHus W TectupoBanus LEGO-po06oToB, myTem
CO3/TaHHS KOMaH/IbI, B KOTOPOH KaXKIbIi PEOEHOK SIBJISICTCS JIJICPOM.

3agauu:

06Da306am€]lbl-lbl€.'

- co3ngath ycioBus ans oOyudeHusi ¢ LEGO-oGopynoBanueM u mporpaMMHBIM oOecredeHHeM
CaMOCTOSITENILHO (B TpYIIE); IJIAHUPOBATh Ipolrecc pabOThl C MPOSKTOM C MOMEHTa TOSBICHHUS
W] WJTU 33JaHUSI U JIO CO3aHUS TOTOBOTO MPOJIYKTA;

- IaTh YYaIlUMCsI HAaBBIKW OIICHKH IPOEKTA U MOKMCKA ITyTH €r0 YCOBEPIIICHCTBOBAHUS.

Paszsusarowue:

- pa3BUTb KOHCTPYKTOPCKHE, MHKEHEPHBIC U BRIYUCIUTEIbHBIC HABBIKH, B TBOPUECKOM MBIIUICHUH;
- pa3BUTh YMEHUE CAMOCTOSITEIbHO OMPENeNsATh 11eJb, IS KOTOPOW NOJDKHA ObITh oOpaboTaHa u
nepeaana nHGOpMaIus;

- cmocoOCTBOBATh Pa3BUTHIO YMEHUS HCCIIENOBATh MPOOIEMBI MMyTEM MOJEIHUPOBAHUS, U3MEPECHHS,
CO3/IaHUS U PETYIUPOBAHUS MTPOTPAMM;

- co3aaTb yCJIOBHA JIA  pa3BUTUA YMCHUA  U3J1araTtb MEBICIA B YETKOM JIOTUYECKOU
MOCJICZIOBATEILHOCTH, OTCTaWMBAaTh CBOK TOYKY 3pEHHUS, AaHATU3UPOBATh CUTYalUI0 U
CaMOCTOSITENTFHO HAXOIUTh OTBETHI HA BOMPOCHI MyTEM JIOTHUECKHUX PACCYKICHUM;

- pa3BUBaTh yMEHHE paboTaTh HAJl IPOEKTOM B KOMaH/IE, 3(PpPEKTUBHO pacHpeenaTh 00I3aHHOCTH.

Bocnumamenvuwie:

- chopMupOBaTh MOTHBAIIMIO yCTeXa M JOCTIKCHHM, TBOPUYECKOW CaMopealn3alud Ha OCHOBE
OpraHM3aIfy MPEIMETHO-TIPEo0pa3yoIIel AesITeNbHOCTH;

- co3maTh ycioBUA JUis (DOPMHpPOBAHHS YMEHUN HCKaTh M MPeoOpa3OBHIBATH HEOOXOIUMYIO
MH(OPMALIHIO Ha OCHOBE PA3JIMYHBIX HHPOPMAIIMOHHBIX TEXHOIOTHH.

- COJIEWCTBOBaTh B BOCIHUTAaHUU KOMAHJIHOTO JyXa, KOMaHIbl, TJe KaXIblii peOEHOK ymeer
COTPYAHHMYATH CO CBEPCTHUKAMH U B3POCIIBIMU;

- C(bOpMI/IpOBaTB aJIeKBaTHOE OTHOIIIEHHE K KOMaHIHOM pa60Te, oe3 CTPEMIJICHUA K COIICPHUYCCTBY.
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YyeOHo-TEMAaTHYECCKHI JIAH

Monyas «Lego WeDo 2.0»

Ne HanmenoBanue pa3znenos u teM BCETO B TOM 4HCIIE Dopmsbl
ILII. aTTeCTaluu
TEOpHsl | TpPaKTHUKa KOHTPOJIS
1. Broaunblii paznen 2 2 MPOCITyIINBAHUE
2. | 0630p Habopa Lego WeDo 2.0 4 2 2 MpOCIyIIHBaHNC
NpaKTH4YecKast
pabora
3. | Mporpammioe obecrieuenme Lego 4 2 2 MpOCIyIHBaHNC
NpaKkTUYecKas
WeDo 2.0 pabora
4. PaGora Hag mpoekToM «MexaHu4ecKue 8 2 6 TpocilylinBaHne
NpaKTUYeCcKast
KOHCTPYKIIHNY paGora
5. Pabota Hax npoektom «TpancmopT» 8 2 6 Workshop
3aHsATHE-
COpPEBHOBaHHE
6. Pabora Hag mpoekToM «Mup KHBOH 8 2 6 Workshop
TPUPOJIBD» 3aHsATHE-
COpPEBHOBaHHE
1. Wrorosas padora. 2 2 Ipe3eHTalus
36 12 24
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Conep:xxanue moayJa «Lego WeDo 2.0»

1. BBoaHoe 3ansiTHe.
Teopusi: VHCTpyKTaX IO TEXHUKE O€30MacHOCTH. 3aJaud KpyKKa Ha HOBBIH Y4eOHBIH TOI.

O6cyxaenne nporpaMm u miaaHoB. OpraHu3anoHHbIe BONIPOCHL. PexuM pabOTHI TPYIIIHL

2. O030p nadopa Lego WeDo 2.0
Teopus: 3HaKOMCTBO ¢ KOMIIOHEHTaMu KOHCTpykTopa Lego WeDo 2.0.

Ipaxmuxa: KoHCTpyHpOBaHHE 0 3aMBICITY.

3. Iporpammuoe odecneuenne Lego WeDo 2.0

Teopus: 3HaKOMCTBO CO Cpeloi MporpaMMUpOBaHus (OJOKH, MATUTPA, TUKTOTPAMMEI, CBS3b OJOKOB
MPOrpaMMBbl C KOHCTPYKTOPOM).

IIpaxmuxa: KonctpyupoBanue 1o 3ambicay. CocTaBlieHHE IPOrpamMM.

4. Pa6ora Han NMPoeKTOM «MexaHn4ecKrue KOHCTPYKIUH»

Teopusa: 3mepeHus, pacueTsl, IporpaMMUpoBanue Mojieu. Pemenue 3aaay.

Ilpakmuxa: COopka koHCTpykumi: «Bammmy»; «Jlatunk nepememenus Bamnmuy; «Jlatuuk HakioHa
Bammm»; «CoBmectHas paboray. Coopka koHCTpyKIuH «bonrapka»; «JlaTuuk nepeMenienust u JaT4uk
HakioHa «bonrapka». Coopka koHCTpykimu «Jpenb»; «Jlatunk nepememienust «Jpenby; «Jlatumk
HakioHa «Jlpenb». COopka koHCTpykuuu «llmnopamay; «/laTuuk mepeMenieHus ¥ AaTYUK HAKIOHA
«ITunopamay. COopka KOHCTPYKIUHU «ABTO00T»; «/laTuuk mnepemerienus «ABTO00TY; «JlaTumk
HaksoHa «ABT000T». COOpka KOoHCTpyKiMH «PoboT-HabmomaTensy; «latunk nepememenns «Po6ot
HaOmonatenby. COopka KOHCTpyKuuMu «MunupoOoT»; «Jlatunk mnepememenus «MUHHPOOOTY,
«/laTuuk wHakmona «MwuHupo6oT». KoHcTpyupoBanue mopenu 1o cxeme. IIpaktuueckas pabota.

Konctpyuposanue no 3amsicity. [IporpammupoBaHnue.

5. Pa6ora naa npoexrom «Tpancnopr»

Teopus: I3mepeHns, pacueTsl, IpOrpaMMHUPOBAHKUE MOJIENH. Pemenne 3aqad.

Ilpakmuxa: COopka KoHcTpykuuid: «PoOot-TpakTop», «Jlatunmk HakiaoHa «PoOoT-TpakTopy;
«I'pyzoBuk», «llatunk nepememienus «l'pysoBux», «/latunk HakinoHa «I'py3oBuk»; «Bepromner»,
«/aTtunk nepememenus «Beproner», «/latunk HakioHa «Beproner»; «l'oHuas mammHay, «/laTumk
nepemMenieHus «l'oHuas MammHay, «Jlatunk HakinoHa «['oHuYas MmammHay; KoHcTpyupoBaHue Moaenu

no cxeMe. [Ipaktuueckas padora. Konctpynposanue no 3amsiciy. [Iporpammupoasue.

6. PaGora Hag npoekToM «MHup KHBOI IPHPOABLD

Teopusa: 3Mepenus, pacueTsl, IpOrpaMMUpOBaHue Moieny. Pemenue 3anau.

Ilpakmuxa: COopka KoHCTpyKuuil: «O0e3bsiHa», «JlaTunk mnepememenus «O06e3bsiHa»,«JlaTunK
HaksioHa «O0e3bsiHa»; «OneHb ¢ ynpshkkoiy, «Jlatunk nepemenienns «OneHb ¢ yOPsHKKO», «JlaTank

HakJIoHa «OneHb ¢ ynpsikkoiy; «Kpokonumy, «latunk nepemenienns «Kpokoammn», «JlaTuuk HakioHa
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«Kpokonunm»; «llaBmun», «Jlatuuk mnepememenus «llaBnun», «Jlatunk HakiaoHa «llaBnuny;
«Ky3neunk-1.0», «arunk nepemenienus «Ky3neuuk-1.0», «latunk nHakinoHa «Ky3Heunk-1.0»;
«Ky3neunk-2.0», «laruuk nepememenuss «Ky3neunk-2.0», «Jlatuuk HakinoHa «Ky3Heunk-2.0».
COopka KOHCTpPYKIMH, HM3y4YeHHbIX paHee (I0 BbIOOpY oOyuwaromuxcs). CopeBHOBaHHME KOMaHI,.
Co3gaHue HOBBIX HIPOrpaMM Juisl BeIOpaHHBIX Mojened. COopka KoHcTpykuuu KoHcTpyupoBaHue
Mmojenu 1o cxeme. [Ipakruueckas pabor. KoncrpyupoBanue 1o 3aMbICy.

7. ATtorosas padora.

IIpaxmuxa: llporpammupoBanue. [Ipezenranus. KonctpyupoBanue MOEIH 1O 3aMBICTTY.
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Monyab 3 «MexaHMKa U THEBMAaTHKA)
Heab: QopmupoBaHue moO3HABATENIbHON aKTUBHOCTH OOyd4aromuxcs B 00JIacTU

MOJICTTMPOBAHUS, KOHCTPYUPOBAaHUS ¥ POOOTOTEXHUKH HA OCHOBE JaJbHEHIIEr0 pPa3BUTHUS
0a30BBIX TEOPETUYCCKUX U MTPAKTHUCCKUX HABBIKOB.
3agaun:
Obyuarowue:
® crnocoOcTBOBaTh (OPMUPOBAHHMIO 3HAHUH, YMEHUH M HAaBBIKOB B O0JIACTH TEXHUYECKOTO

KOHCTPYHUPOBAHUS U MOJECITUPOBAHUS;

L4 IO3HAKOMUTH Y4YallUuXCsa C KOMIIJIEKCOM 0a30BBIX TeXHOHOFHﬁ, IMPUMCEHACMBIX IIPHU CO3JaHHUU
pO6OTOB (HpOCTGﬁIHHC MCXAaHU3MbI, I[MTHCBMATHKA, HWCTOYHHUKHU DOHCPIUH, YIHPABJICHUC

AJIEKTPOMOTOpaMHU, 3yOuaTble nepeaaydu u ap.);

® crnocoOcTBOBaTh (POPMHUPOBAHUIO HABBIKA MPOBEICHUS WCCIICIOBAHUS SBICHUH M ITPOCTEHIIMX

SaKOHOMepHOCTCﬁ;

® crocoOCTBOBATh IOBBIIIEHUIO MOTHBALMM Y4YalUXCs K M300peTaTrenbcTBY M CO3JAHMIO
COOCTBEHHBIX POOOTU3UPOBAHHBIX CUCTEM.

Pazeusarowue.

o CII0COOCTBOBATH (l)OpMI/IpOBaHI/II-O u Pa3BUTHIO MO3HAaBATEIILHON

MOTPEOHOCTH B OCBOECHUH (PU3NUECKUX 3HAHUN;
®  pa3BUBATh MEIKYIO MOTOPHKY, BHUMATEIbHOCTh, aKKYPaTHOCTh U M300PETaTEIHbHOCTE;
®  pa3BHBaTh MPOCTPAHCTBEHHOE BOOOPAKEHNE YUAIIUXCS,

o CO3aaTb YCJIIOBUA MJId Pa3sBUTUA IIOMCKOBOI AKTUBHOCTH, HCCJIICAOBATCIBbCKOIO MBIIIJIICHUA
ydamuxcs.

Bocnumamenvnuie:
® crnocoOCTBOBaTh Pa3BUTHIO KOMMYHUKATUBHOMN KYJbTYpHI;

® (dopmMupoBaTh Yy YyYalIMXCS CTPEMJICHHE K TMOJYYCHHIO KAa4eCTBEHHOTO 3aKOHUYEHHOTO

pe3yibTara;
® (opmupoBaTh HaBBIK pabOTHI B TPYIIIIE;

® crocoOCTBOBATh CO3JIAHUIO TBOPYECKOW aTMoc(epbl COTPYAHHYECTBA, OOECIeUHBaIOLICH

Pa3BUTHEC JIMYHOCTHU, COMUAITN3alIUI0 © SMOIIHOHAJIIBHOC 6narononytme KaXa01ro pe6eHKa.
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Y4eOHO-TeMaTHUYeCKH TIaH 3 MOAYJIA «MeXaHuKa U THEBMAaTHKA)

Ne Ha3zBanue pa3aena, TeMbl Kou-Bo yacos ®opMmbl aTTeCTALMU/
n/n Bcero | Teopusi | IIpakTuka KOHTpOJIA
1. BBogHoe 3ansaTue. MHCTpyKTAK 2 2
10 TeXHUKe 0e30MaCHOCTH.
2. TexnoJiorusi u ¢pusnka. 26 8 18
Cunbl u dsudicenue.
2.1 Y6opouHasi MaInHa. 2 1 1
2.2 Urpa «boabimas peroaikay. 2 1 1
2.3 CBoOoHOE KaueHUe. 2 1 1
2.4 MexaHU4YeCKUi MOJIOTOK. 2 1 1
Cpedcmesa uzmeperus.
2.5 N3mepuTtenbHas Temexka. 2 1 1
2.6 [TouToBBIE BECHI. 2
2.7 TBOpYeckue 3a1aHusl. 2 O1nieHKa KOHCTP.
HABBIKOB
o0y4Jaronmxcs
IHepeusl.
2.8 Berpsik.
2.9 Byep, BeTpoxo. 2 1 1
2.10 | TBopueckue 3a1aHUsl. OneHka KOHCTP.
2 2 HaBBIKOB
o0ydJaronmxcs
Mawunel ¢ dsucamenem.
2.11 | Tsarau. 2 1 1
2.12 | T'oHOYHBIH aBTOMOOWIIB .
lNonku.
2.13 | TBopueckue 3a1aHMsL. 2 2 OneHka KOHCTP.
HABBIKOB
oOyJaronuxcs
3. IIneBMaTuKa. 8 4 4
3.1 3HAKOMCTBO C HAOOPOM 2 2
«ITneBMaTuKay.
3.2 PrIvaxHBIN TOABEMHUK. 2
3.3 [THeBMaTHYeCKUI 3aXBar.
3.4 TBopueckue 3ananusl. 2 OneHka KoHCTp.
HAaBBIKOB
o0yJaronuxcs
Hroro: 36 14 22
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Conep:xkanue MmoayJs 3 «MexaHuKa M MTHEBMATHKA

Ne Ha3Banue pa3znea, Kos-Bo yacos
n/n TeMBbI Teopus IIpakTnka
1. BBoanoe 3ausitue. 3HaKOMCTBO C
NHCcTpyKTaK MO TeXHHKe 00y4armuMucs.
0€30MaCHOCTH. OO0cyxeHue MpaBUII
IIOBE/ICHUS B
KOMITBIOTEPHOM  KJIacce.
WNHCTpyKTax 1O TEXHHKE
0e30MmacHOCTH TpyJa U
IIPOTUBOIIOXKAPHOU
0€30MacHOCTH.
2. Texnoaorusi u pusznka
2.1 3HaKOMCTBO C HA0OpoM | YTOUHEHHE Ha3BaHHUMA Odopmnenne 3anucei B
«TexHonorus u OTJIENbHBIX JIeTaJIEeH TETpaju. Cbopka
duznkay. KOHCTPYKTOpA. IIPOU3BOJIBHOU
KOHCTPYKLHH.
Cunvl u dsudcenue
2.2 Y6opouHas MaluHa. Bxoanas KoHTposbHasg | Coopka KOHCTPYKLHUH,
paborta. W3mepenue | cocTaBieHUe MIPOrpaMM,
paccrosiHusa.  OTHOLICHME | aHATIU3. HccnenoBanue
BEJIMYMH, €r0 BBIPAKEHUE B | OBICTPOJEHCTBUS 3yOuaThIxX
MPOLICHTAaX WU B BUJIE kosiec. OopmieHue 3anuceil B
JIpoow. TETPAJIH.
2.3 Hrpa «bomnbiias VYmenbienue ckopoctd u | COopka KOHCTPYKIIHH,
phIOaKay. YBEIMYEHUE CUJIBl TIPHU | COCTaBIIEHUE MIPOrPaMM,
UCTIOJIb30BaHUN peMHel u | aHanu3. Pa3paboTka urpsl mpo
mkuBoB.  MccrnenoBanue | peiOanky c MPOCTBIMU
XparoBOro MexaHu3Ma Kak | IpaBWiIaMd M OOBEKTUBHOM
cpelcTBa o0ecrieueHus CUCTEMON  MOJCcYeTa  OYKOB.
0€301acHOCTH. Odopmnenue
3aIuCcel B TETPAJIH.
24 CBo0OoHOE KaUueHHE. HakJionHas maockocCTb. Co6opka KOHCTPYKIIUH,
Tpenune. Kanubposka COCTaBJICHUE IPOrpamm,
LIKaJIbl U CUYUTHIBAHUE aHanu3. Pa3paboTka TenexKH,
ITOKa3aTeJIeH. KOTOpasi KaTujiach Obl BHU3 Kak
MOXHO Jojbie. Odopmienue
3anucen
B TETPaJu.
2.5 Mexannyeckui H3mepenne komuecTna Cbopka KOHCTPYKLHUH,
MOJIOTOK. «BO3IECHUCTBUI» 3a | COCTaBIICHHE IIpOrpamMm,
€IMHHULLY BPEMEHM. | aHAJIN3. HccnenoBanue
YacToTa «BO3AE€HCTBUI. YIIPaBJICHUSI U COTJIAaCOBAHMS 1O
BPEMEHU CJOXKHBIX JEHUCTBUU
Ipy TOMOIIM  KYyJIayKoB U
pBIYaroB.
Odopmienne 3amnucei
B TETPaJu.
Cpedcmsa usmepenus
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2.6 W3meputenbHas W3mepenue paccrosuus ¢ | COopka KOHCTPYKLHUH,
TEJIEeXKKA. MaKCUMaJIbHON COCTaBJICHUE IIPOrpamM,
TOYHOCTBIO. [Tonsatue | ananus. N3yuenue
HOTPEIIHOCTH U3MEPEHUs], | NOHWXKAWEH W CIOXKHOH
ee oueHka. KamuOpoBka | mepenauu.
IIKaJIbl U CYUTHIBAHHE Odopmienne 3amnuceit
MOKa3aHMi. B TETPAJIH.

2.7 [TouToBBIE BECHI. Co6opka KOHCTPYKIIUH,
COCTaBJICHUE pOrpamm,
aHanu3. M3yuenuwe peluara u
PBIYAKHBIX
cucreM. OdopmieHue 3amuceit
B TETPaJIu.

2.8 TBopueckue 3a1aHus. Co3naHue WHAMBUAYAJIBHBIX U
IPYTIIOBBIX TBOPYECKUX
npoekToB. KoHcTpyupoBanue,
odopmiieHre u
3alUTa IPOEKTOB

IHepaus
2.9 Bertpsxk. Vcnonb3oBaHue 3HEpruu Cbopka KOHCTPYKLUH,
BETpa JUIsl IPUBEJCHHUS B | COCTAaBIICHHE MPOTPaMM, aHAIIU3.
JBIDKEHHE  pas3nuuHblX | MccnenoBanue 3aBUCUMOCTH
KOHCTPYKIIHH. (P GEKTUBHOCTH HCIIOJIB30BAHHS
SHEPrUU BeTpa OT Marepuaia,
(hOpMBI JIOTIACTH BETPSKA U €€
TUTOIIAIH. Odopmnenue
3aIuCcel B TETPAJIH.
2.10 | Byep, BeTpoxog. Hcnonp30BaHne SHEPTUU COopka KOHCTPYKIIHIHA,
BEeTpa JUIA  JIBIDKCHHS | COCTaBIICHHE pOrpamm,
TPAHCHOPTHBIX ~ CPEJCTB. | aHAJU3. HccnenoBanue
ConpoTuBieHue BO3lyXa. | 3aBUCUMOCTH  3()(PEKTUBHOCTU
UCIOJIb30BaHUSI SHEPTUM BeETpa
oT (GOpMBI, IJIOMATA U YIJia
HakioHa mnapyca. Odopmienue
3anuceit B
TETPaAJIH.

2.11 TBOpUeckue 3a1aHusl. Co3nganve WHIMBUAYAIbHBIX W
IPYNIIOBBIX TBOPYECKUX
npoekToB. KoHcTpynpoBaHue,
odopmieHHE u
3alUTa IPOCKTOB

Mawunbl ¢ dsucamenem
2.12 | Tarau. W3mepenue pacctossnus u | COopka KOHCTPYKLUH,
BpeMeHU B myTH. PaborTa. COCTaBJICHUE IpOTrpamM,

a"anu3. MccnenoBanue BIUSHUS
Harpy3KH Ha TpeHue:
YMEHBUICHUE TPEHHUSL.
Odopmienne 3amnucei
B TETPaJu.
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2.13 | I'oHOuUHBIN aBTOMOOWIIb Cbopka KOHCTPYKLHUH,
c ITyCKOBBIM COCTaBIICHUE MPOrpaMmM,
ycTpoiicTBOM. ['OHKH. aHAIU3. UccnenoBanue

3aBHCHUMOCTH MEXIY
MPONJEHHBIM

paccTossHueM U Maccou
aBTOMOOMIIsA. ['OHKH.
Odopmienne 3amnucei

B TETPaJIH.

2.14  TBopueckwue 3agaHUsI. Co3nanne WHIMBUIYAIbHBIX U
TPYIIOBBIX TBOPUYECKUX
npoektoB. KoHcTpyupoBanue,
oOopMIICHHE U 3alUTa
MIPOEKTOB.

3. [IneBMaTHKA

3.1 3HaKOMCTBO ¢ HabopoMm | BBenenue nmoHsTHA
«ITneBmatuka. «ITneBmatuka.
YTouHeHune Ha3BAHUI
OTJIEbHBIX netanei
KOHCTPYKTOPA U MIPaBUII UX
MCIOJIb30BaHUS.
3.2 Poruaxknsiii nogsemMuuk | [loBTopenue nousarus COopka KOHCTPYKIIHMM, aHaJIH3.
«Ppryar».  Ilpumenenue | McciaenoBanue Toro, Kak macca
PBIUQKHBIX MOABEMHUKOB | Ipy3a W BBICOTA, HAa KOTOPYIO
B COBPEMEHHOM MHpE. €ro MOJHUMAIOT, BIHUAIOT Ha
paboTOCIIOCOOHOCTH
MeXaHu3Ma.
Odopmienne 3amnuceit
B T€TPaJH.
3.3 [THeBMaTHUeCKH [ToBTOpEHME MOHATHS COopka KOHCTPYKIIMH, aHaIu3.
3axBar. «Tpenne». llpumenenue | UcciaenoBanue  ToroO, KaK
MTHEBMATHYECKUX 3aXBAaTOB | MOKHO TOBBICUTh HAJEKHOCTH
B COBPEMEHHOM MUDE. 3axBara (mampumep,
YBEITUYCHUEM
TPEHHUS). Odopmrenue
3aIuCcel B TETPAJIH.
3.4 TBopueckue Co3nanve WHAMBUIYAIbHBIX U
3aJlaHus IPYIITOBBIX TBOPYECKUX

npoektoB. KoncTpynpoBaHue,
o(opMIIEHHE U 3alIUTa IPOEKTOB.
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MaTepuajibHO-TeXHHYECKOe o0ecrnevyeHme.
Jliia peanu3zanuu Kypca Ajisl KaXJI0ro o0ydaromerocs HeooXouM KOMIIBIOTEP, MECTO AJisi COOpKHU

KOHCTPYKLHH, & TAKXKE:
—— MYJIbTUMEAUNHBINA IIPOEKTOD;
— 1100 MHTEpaKTUBHAsI JOCKA JJIs TI0Ka3a Mpe3eHTaluil;

— mnporpammuoe ooecnieuerue 2000095 LEGO Education WeDo (Ha kaxa0oM KOMITbIOTEPE ISt

paboThl 00yJArOIIHUXCH);
— TexHonoruveckue kaptel K Habopy LEGO Education «IIpocTeie MexaHU3MBI»;

— komiutekt 3amanuii 2009580 LEGO Education WeDo Activity Pack x ma6opy 9580
«IIepBopobor LEGO Education WeDoy;

— TexHosoruueckue kapTol 2009686 u 2009687 k Hadbopy LEGO

— Education «Texnonorus u Gpusnka;

— TtexHosornyeckue kaprol 2009641 «IIneBmMatukay»;

— Habop 9656 «IIpocThie MEXaHU3MBI»;

— nabop 9580 «Ilepsopobor LEGO Education WeDoy;

— wHabop 9585 «IlepBopodor LEGO Education WeDo: pecypcHbiii HaO0p»;
— Habop 9686 «TexHonorus u puzuka»;

— Habop 9641 «[IneBmaTukay;

Kpome storo, B kabuHeTe, r/ie MPOXOIAT 3aHATHS, LIEIECOOOPA3HO MMETh LBETHYIO M MUCYYIO
Oymary, Qomibry, Kpacku, KaHUEISIPCKHA KIel W TOMY MOJ00HOE — 3TO MOKET MPUTOIUTHCS
oOyygarorumcest st opopMIICHUSI TBOPUECKHUX MTPOCKTOB.

(I)OprI aTTeCTAaluU YYAIIUXCH

KOHTpOJ’Ib Pa3sBUTHUA JIUYHOCTHBIX Ka41€CTB.

OI_ICHI/IBaSI JINYHOCTHBIC KadeCTBa BOCIHWTAHHUKOB, II€AAror mIpOBOAUT Ha6J'IIO,[[CHI/IC 3a

O6y‘{aIOH_II/IMI/IC$I, OTCJIC’)KUBAHUC TUHAMUKU U3MCHCHUS UX TBOPUYCCKUX, KOMMYHUKATHBHBIX WU UHBIX

CIOCOOHOCTEH, TMYHOCTHBIX KaueCTB 00yYaIOIIUXCSl.

MeToanyeckue MaTepualibl

OO6pa3oBaTeNnbHBI MPOIECC OCYIIECTBISAETCS B OUHOU (hopMe.

B 00pa3oBatesibHOM MpoIiecce UCIOIB3YIOTCS CICTYIOIIUE METOAbI 00YYeHHUs! :

KOHCTPYKTHUBHBI — TIOCJIEIOBATEIbHOE 3HAKOMCTBO C TIIOCTPOCHHUEM pPOOOTH3HMPOBAHHOU
MOJIEJIA: TIPOCThIE MEXaHU3MBI, TPOTrpaMMa, OOydarolue MOJENTH H300pakaeMblii TpPeaMeT
COCTABIISIIOT U3 OTAEIbHBIX YaCTEH;

KOMOWHUPOBAHHBII — NPU CO3JAaHUHM H300paKEHUS HCIIONB3YIOTCS HECKOJIBKO TparuecKux

TEXHUK;
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CJIOBECHBIN MeToz — Oecenia, pacckas, 00bsICHEHHE, TOSICHEHNE, BOIIPOCHI;

CIIOBECHAs] UHCTPYKLUS;

HArJSIIHBIA METOJ — JIEMOHCTpAIMsl HArJIAIHBIX IMOCOOHMH, B TOM YHCIIE U BIIEKTPOHHBIX
(KapTUHBI, pUCYHKH, (hoTOrpaduu, HHCTPYKIIHH ).

OO0pa3oBaresbHbIN IPOLECC CTPOUTCS HA CIEAYIOLUINX NPUHIHUIIAX:

[Mpunuun HayuHoctd. Ero CymHOCTH COCTOMT B TOM, 4TOOBI PeOEHOK ycBaWBaj peasibHbIC
3HAHUA, [IPaBUJIBHO  OTpaXkarolue  JCHUCTBUTEIBHOCT, COCTABJISIOIME  OCHOBY
COOTBETCTBYIOIIUX HAYYHBIX IOHATHH.

[Tpunuun HarnsgHoctw. Harmsanele o0Opas3sl  CHOCOOCTBYIOT —IIPAaBUIBHOM — OpraHU3allUM
MBICIUTENIBHON JesTeNIbHOCTH pebéHka. HarnmsgHocTe obecrieunBaeT NOHMMAHHE, MPOYHOE
3allOMMHaHHUE.

[IpyHIMO [OCTYMHOCTH, Yd4eTa BO3PACTHBIX W HWHAMBUAYAJIbHBIX OCOOEHHOCTEW JerTell B
nporecce oOydyeHus mo nporpamme. llpeanosaraer cooTHeceHHe coAep)KaHUs, XapakTepa U
0o0BEMa yueOHOTO MaTepuaga ¢ YPOBHEM Pa3BHUTHs, MOJTOTOBICHHOCTH JeTeil. [lepexoauts oT
JIETKOT0 K TPYJHOMY, OT U3BECTHOI'O K Hen3BeCTHOMY. HO TOCTYIHOCTB HE OTOXAECTBIISIETCS C
n€rkocTbio. O0ydyeHue, 0OCTaBasACh JOCTYIHBIM, CONPSKEHO € MPUIIOKEHUEM CEPbE3HBIX YCUIIHIA,
YTO IPUBOJUT K PA3BUTHIO JINYHOCTH.

[Ipuntun oco3HaHus mporecca oOydeHus. JlaHHBIA MPUHIUI TPEAINOaraeT HeoOXO0IUMOCTh
pa3BuTHsa y peOEHKa peduieKCUBHOW MO3MIMM: KaK sl y3HaJl HOBOE, Kak ayman panblie. Eciu
peOEHOK BUAMUT CBOM JOCTHXKEHMS, 3TO YKpEIUISeT B HEM Bepy B COOCTBEHHBIE BO3MOXKHOCTH,
no0y>kaaeT K HOBbIM ycunusiM. U ecnim peGEHOK MOHMMaET, B 4éM U MOYEMYy OH OIIHMOCs, 4TO
emi€ He MOJIYy4aeTcs, TO OH JeJIaeT MEePBbIM IIar Ha IyTH K CAaMOBOCIIMTAHUIO.

[Ipuauun BocnuThiBaromero oOydeHus. OOydaromias JesTeNbHOCTh Iearora, Kak IMpaBuio,
HOCHUT BOCHUTHIBatOIIMi Xapakrep. Coaepkanue o0ydeHusi, popMbl €ero opraHu3aliu, METO/Ibl U
CpeACTBa OKa3bIBAIOT BIMSHUE HAa (POPMHUPOBAHUE IMYHOCTH B LIEJIOM.

Hcnons3yrores crenyronye neaarornyeckue TeXHoJI0rum:

TEXHOJIOTHUS TPYINIIOBOTO O0YUYEHHUS;

TEXHOJIOTUS KOJUIEKTUBHO-B3aUMHOI'O O0yUYEeHHS;

TCXHOJIOTUA pa6OTBI C ayluo- U BUACOMaTcpuajiaMu.

[Ipu BBIMOJHEHNU TPAKTHYECKUX 3aJJaHUM UCTIOJIB3YIOTCS CIEAYIONIUE

AUJAKTHYECKHUEC MaTepl/laJIl)I:

TEXHOJIOTHYECKHE KapThl, BXOJsIIre B cocTaB HabopoB LEGO, comepxkamiye WHCTPYKIUU TIO
cOOpKe KOHCTPYKITUI 1 MOJETEH;

ANOAKTUYCECKHUEC MaTCpHajbl IO TEMC 3aHATHA, paclcHaTaHHBIC Ha JIMCTC q)opMaTa A4 I

BBIIAYU KaXI0My 00yUaronemMycs;
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- KHUTH JJIs y4dTens, Bxonsmue B coctaB Habopom LEGO, comepkamume pexoMeHanuu o

MPOBEACHUIO 3aHATHH (cM. CIIUCOK JIUTEPATYPHI).
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Cnucok Jurepatypbl
PekomenayemMas MeToauyeckas JIMTEpaTypa Juisd eJaroron

1. Komocos JI. I'. IlepBblii mar B pOOOTOTEXHHKY: IPAaKTUKyM 11 5- 6 kiaccoB. M.:
BMHOM, JlaGopatopus 3nanuii, 2015. — 288 c.

2. TlepBble Mexanusmbl. Knura s yuurens — MIHCTUTYT HOBBIX TexHoOruid. — 81 c.

3. TleppoPo6or LEGO® WeDo™. Kuura ans yuurens. — 177 c. IV.IIepsoPo6or LEGO®
WeDo™: pecypcubiit Habop. Kuura mis yautens. (CD). 73 c.

4. TlnesmaTtuka. Knura ans yuurens. — MHCTHTYT HOBBIX TexHosoruil. — VI.TexHonorus u
¢uzuka. Kaura st yautens 2009686 RM. — MHCTHTYT HOBBIX TexHOJIOTHA. — 220 C.

5. Texuonorus u ¢busnka. Kuvra ans yuurens 2009687 RM. — Huctutyt
HOBBIX TexHoJorui. — 152 c.

6. ®ununnos C.A. Poborotexuuka mis jgereil u ux poaureneit. C-I16, «Hayka», 2013. — 319
c.

Hcnonp30BaHHAs IUTEpaTypa

1. Konuenuus pasBuTHS JONOJHUTENLHOTO 0Opa30BaHHUs JeTel (YTBEPHKIEHA PACMOPSKEHHEM
[TpaButensctBa Poccuiickoit @enepanuu oT 4 ceHTsI0ps 2014 1. Ne 1726-p) [a51ekTpoHHBIH pecypc]
/ http://government.ru/media/files/41d502742007f56a8b2d.pdf (nata obpamenus 15.05.2017)

2. Konocoe J]. I'. Tlepsblii ar B poOGOTOTEXHHMKY: HPaKTHKyM i 5- 6 knaccos [Texcer]/ .I.
Komocos. — M.: BUHOM, JlaGoparopwust 3Hanwmii, 2015. — 288 c.

3. Konocoe JI. I. TlepBblii mar B poGOTOTEXHHUKY: pabouast TeTpaab s 5- 6 kmaccos [Tekcr] /
J.T". Konocos. — M.: BUHOM, JlaGopaTopus 3nanuii, 2014. — 88 c.

4. Kopseun A.B. O6pasosarensnas pobotorxuuka (Lego WeDo). COOpPHHMK METOAMYECKHX
pexoMenaanuii u npaktukymoB. — M.: JIMK Ilpecc, 2016. — 254 c.

5. Haymenxo, O.M. TBOp4ecTBOBEIEHHE HA COBPEMEHHOM 3Tarle [dNIeKTpoHHbIH pecype] / O.M.
Haymenko // AxamemMuss  TBOopyeCKOBemueckux Hayk u  ydeHud  [caiit]  URL:
http://atnu.narod.ru/tvorit.ntml (mata obpamenus 15.05.2017).

6. TIlepsoPo6or LEGO® WeDo™. Knura ans yuntens [Teker]. — 177 c.

7. Tlepsble Mmexanu3mbl. Kuura juist yaurens [Texct].— MHCTHTYT HOBBIX TexHOJIOTHit.— 81 C.

8. IlneBmaruka. Kuura qns yuaurens [Tekcr]. — MHCTHTYT HOBBIX TEXHOIOTHIA. — 73 C.

9. Pessieun, JI.H. TIpoGneMbl pa3BUTHS Y€PT TBOPUYECKOH JIMYHOCTH M HEKOTOPHIE PEKOMEHIAIIHH
ux perreHus [3nekTpoHssblid pecype]: / JI.H. Pesrun // URL: http://ou.tsu.ru/school/konf16/11.html
(mata oopamenus 15.05.2017).

10. Pyouenxo, T.A. Undopmaruka 1-4 kmaccel. C6opHuk pabouux nporpamm [Tekcr] / T.A.
Pynuenxo, A.JI. CeménoB. — M., «IIpocBemenue», 2011. — 55 c.
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2 rox o0y4eHust

«P000TOTEXHHKA B 1ETAJIAX»
Hean

Pa3Butre mpoCTpaHCTBEHHOI'O MBIIUICHUS JI€TE€H, HABBIKOB KOMAHJIHOTO B3aUMOJEHCTBUS,
MOJICTTUPOBAHUS, DJIEKTPOHUKH, POTOTUITHPOBAHUS, IPOTPaMMHUPOBaHUsl, ocBoeHUs «hard» u «soft»
KOMITETCHIIMI ¥ TIEPEIOBBIX TEXHOJIOTHI B 00J1aCTH KOHCTPYUPOBAHUSI, MEXaTPOHHUKH, DIICKTPOHUKH,
POOOTOTEXHHUKH, KOMITBIOTEPHBIX TEXHOJIOTHH.
3agaum
Obpazosamenvhoie:

- u3y4yaThb NPUHLUIBI PabOThl POOOTOTEXHUYECKHX JJIEMEHTOB, COCTOSHUE U MEPCIEKTHUBBI
POOOTOTEXHHUKHU B HACTOSIIIEE BPEMSI;

- U3y4yaTh NMPUEMBl U TEXHOJOTHH pa3pabOTKU alIrOPUTMOB M CHUCTEM YIPABJICHUS, MAIIMHHOTO
00y4eHUs, TEXHUYECKUX YCTPOUCTB U OOBEKTOB YIPABICHHUS.

- chopmupoBaTH HABBIKU MPOCKTHOM ACSITEILHOCTH: ATAIBI PEATU3ANNH TPOCKTAa U UHCTPYMCHTHI
OpraHH3aIiy MPOCKTHON pa0dOThI, MPEICTABICHIE PE3YJITATOB MPOCKTA.

Jluunocmmuwie:

- (opmupoBaTh HMHTEpPEC K TEXHMUYECKUM 3HAHUSAM; Pa3BUBATh Yy OOYYAIOMIMXCS TEXHUYECKOE
MBIIJICHHE, U300peTaTeIbHOCTh, 00pa3HOE, MPOCTPAHCTBEHHOE M KPUTHYECKOE MBIIIIICHHE;

- pa3BHUBATh aKKypaTHOCTh, BHUMAHUE U CAMOKOHTPOIIb;

- pa3BHUBATh CIIOCOOHOCTHU OCO3HAHHO CTaBUTH Mepe]l CO00M KOHKPETHHIE 3a7auu, pa30ouBaTh UX Ha
OTJEJbHBIE ITAIBI ¥ JOOMBATHCI UX BBIITOJHEHNUS,

- CTHUMYJHPOBATh MO3HABATEIHHYIO AKTHMBHOCTH OOYYAIOIIUXCS TMOCPEICTBOM BKIIOYCHHUS HX B
pa3uyHbIe BUABI KOHKYPCHOM JESITEIIbHOCTH;

Bocnumamenvuuvle:

- BOCHUTHIBaTh AUCLHUIUIMHUPOBAHHOCTh, OTBETCTBEHHOCTh, CAMOOPTaHU3aIHUIO;

- (opmupoBaTH OPraHU3aTOPCKUE U JTUACPCKUE KaYeCTBa;

- BOCIUTBIBATH TPYIOIIO0HNE, YBAKECHHUE K TPYIY;

- q)OpMI/IpOBaTB YYBCTBO KOJUICKTHBU3Ma U B3aUMOIIOMOIIIHA;
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YueOnblii ni1an 2 roga o0yuyenusi «Po00TOoTEXHUKA B J€TAIAX)

Ne HaumenoBanue moxyJist KounyecTBo 4yacoB
n/n Bcero Teopus [IpakTuka
1. Lego Mindstorms EV3 36 12 24
2. TETRIX 36 12 24
3. PoGoTtoTexHnka Ha OCHOBE
Arduino 36 12 24
Hroro 108 36 72
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Martpuua 2 roga ody4yenus- «Po0oToTexHuka B 1eTajJasax»

YpoBHu Cneuuduxa Kpurepun/oobem | Ilpumensiembie METOABI U DopMmbI U O:xugaemble Cneuuduxa
OCBOEHHS MOIYJIS meJenoJaranus H YPOBEHb TEXHOJIOI U MEeTOIbI pe3yabTaThl yueOHoii
CJI0KHOCTH (mporHChIBarOTCS JUArHOCTHKHU AeATeJIbHOCTH
NPUMEHUTENBHO K (meramu n
MPaKTUYECKOW YaCTU KOHKpPETHBIE
MIPOTPaMMBI) OTIINYUS MEXKIY
YPOBHSIMH)
BA3OBbIN 3HAKOMCTBO 3HaHWEe OCHOBHBIX Penpodyxmuenviit memoo [Ipu opranuzanuu | Yuamquiicsi J0J1:KeH 3HaTh: | 3HAKOMCTBO C
TIpeMeTHBIE ydamumxcs ¢ | monsATHA 00y4eHHs — AeATEIHbHOCTh MPaKTHYECKUX -TIpaBUIIa U MEPHI poGoTamu
06pa30BaTEILHBIMI POOOTOTEXHUKH, 00ydJaromuxcs HoCHT 3aHATHH U 6e3omacHoCTH IpH padoTe ¢ LEGO
KOHCTPYKTOpaMHu OCHOBHBIC ITOPUTMHUYCCKUN XapakTep, TBOPYECKHUX SMEKTPOHHCTPYMEHTAMIL, MINDSTORM
Lego Education | TeXHHueCcKue BBIMOJIHACTCS [0 HHCTPYKIHUAM, | IIPOEKTOB -obuiee YCTpOHCTBO 1
T TEPMUHBI, CBS3aHHbIC | NPEANHCAHUSIM, IPABUIIaM B bopmupyrorcs NPUHLUIIBL JeHCTBUS S EV3 EDU.
«1CXHOIOTHA e rnporeccamu AHAJIOTUYHBIX, CXOIHBIX C MaJible TPYIIIbI, po6oTOB; Jatauku LEG
dusmkay.c  nenbio KOHCTPYUPOBAHUS U | TIOKa3aHHBIM 00pa3LoM cocrosiuye u3 2-3 | -OCHOBHbIC XapakTepucTuki | OMINDSTOR
pa3sBUTHA Y | mporpaMMupoBaHus | CHTYyaIlHsX. yuanmxcs. Jms OCHOBHBIX KJIACCOB pOOOTOB;
IIKOJIbHUKOB 60T0B; Memoo npoonemnozo KaX10H rpymIbI -MIMETh NPE/ICTaBICHUS O MSEV3 EDU
po ; p J10u Ipy pen
WHXEHEPHOT'O YMmenne U3I0MHCEHUA 8 00YUeHUU — BBIJIETISIETCS TIePCIIEKTUBAX Pa3BUTHS LR RS
MBIIIICHUS, CaMOCTOSITCIIBHO npexae 9eM m3jiaraThb OTACIIBHOC pOOOTOTEXHHUKH, OCHOBHBIC apaMeTphl.
HABBIKOB MPOEKTHPOBATH U MaTepuail, rnepes pabouee mecTo, KOMITOHEHTHI IporpaMMHBIX | OCHOBBI
KOHCTPYHPOBAHHS, CO6I/Ipa3“b 13 TOTOBBIX | OOyYaromMMuUCs HEOOX0ANMO cocTosIee U3 cpexn; POrPaMMHPO
nporpaMvuposany | ACTanel MIOCTaBUTH poOIIEMY, KOMITBIOTEPA U -OCHOBHBIE TIPHHIIUIIEI BAHMS H
MaHUIYJISTOPHI 1 copMynHMpoBaTh KOHCTPYKTOpA. KOMITBIOTEPHOTO
& pOGOTOB Pa3sIMYHOIO | MMO3HABATENLHYIO 337a4y, a [IpeoGnanaromeil | ynpapieHus, HasHadenue | KOMIIBIOTEPHO
Ha3HAuCHMUS, 3aTeM, PacKphIBask CHCTEMY bopmoit NPUHLHUITBI PA0OTHI 1 JIOTUKHU
-MCTIONIB30BAaTh IS JIOKa3aTeNbCTB, CPAaBHUBAS TEKyILEero I[BETOBOTO,
MPOTPAMMHUPOBAHUS | TOYKH 3PEHUS, Pa3TUUHBIE KOHTPOJIA YIIBTPa3BYKOBOT'O IaTYHKA,
MHUKPOKOMITBIOTED ITOJIXO/IBI, TOKA3aTh CIIOCO0 BBICTYyTIaeT JaTYiKa KacaHus,
EV3 pelIeHus! TOCTaBICHHON IpoBepKa Ppa3IMYHbIX
(mporpaMMHupoOBaTh 3agaun. O0yyaromuecs paboTOCIIOCOOHOC | MCIOIHUTEIBHBIX
Ha auciuiee EV3) CTaHOBATCSA CBUIECTEIIAIMU U TH pobora: YCTPOWCTB;

COy4YaCTHUKAMU HAy4YHOT'O
IIOHUCKa.

Yuamuiicst 101:KeH YMeThb:
-coOuparh npocTenmne
MOJIENU C UCHOJIBb30BaHUEM
EV3;

-BJIaICTh OCHOBHBIMH
HaBBIKAMH pabOTHI B
BHU3yaJbHOI cpefe
MIPOTrPaMMHPOBAHUS,




JImgyHOCTHEIE

MCTaHpCHMGTHHe

VYMeHue HaXxoIUTh,
AQHAJTN3UPOBATH U
UCIIOJIb30BaTh
peNeBaHTHYIO
nH(pOPMAITHIO,

MIPOTPaMMHPOBATH
coOpaHHbBIE KOHCTPYKITUH
TO]T 33/1a9H HA9aIbHOTO
YPOBHSI CII0)KHOCTH;
-pa3pabaTbIBaTh U
3aMMCHIBATh B BU3YAIbHOM
cpelie MpOorpaMMHUPOBaHHUS
TUTIOBBIC YIIPABICHUS
pobotom

-IoA0UpaTh HEOOXOAUMBIC
JATYUKHU U UCTIOJTHUTEIIHHBIC
YCTpPOHCTBA, COOMPATh
MPOCTEHIINE YCTPOUCTBA C
OITHIM WJTH HECKOJIBKIMUA
JaTYNKaM#, COOMpaTh U
OTJIAXKUBATH KOHCTPYKIIUHI
0a30BBIX pOOOTOB

3HaHWE OCHOBHBIX
3aKOHOB
JNEKTPUIECKHUX
Lenen, TpaBuil
Oe3omacHOCTH TIpU
pabote c
AIIEKTPUIECKUMHU
LENsIMHU, OCHOBHBIE
panuo3NEKTPOHHbIE
KOMITOHEHTHI.
YMeHnue

(dbopmupoBaHue
YHHUBEPCAITBHBIX CIOCOO0B
MBICJIUTEbHON
JeSITETbHOCTH
(abcTpaKTHO-IOTHYECKOTO
MBILUIEHHS], TAMATH,
BHUMaHHUSI, TBOPYECKOTO
BOOOpaKeHHS, YMEHHS
MIPOU3BOIUTD JIOTUIECKHE
OTIEpAIINH).
-popmupoBaHue
6e3omacHoro obpasa
KHU3HH.

Yyamuiics 10/KeH
3HATH:

-pOJIb U MECTO
pOOOTOTEXHUKH B KU3HU
COBpPEMEHHOT0 O0IIIEeCTBA;
-onpeaeneHus
POOOTOTEXHUYECKOTO
yCTpoiicTBa, HanboJee
pacrpocTpaHeHHbIE
CHUTYyaIllH, B KOTOPBIX
MIPUMEHSIOTCS POOOTHI;




HPaBHIBHO
BBIOUPAThH
nepenadn
MEXaHUYECKOTO

BHUJ

-pa3JIu4HbIC CIIOCOOBI
nepeayr MEXaHuIeCKOro
BO3EHCTBUS, pa3IuYHbIE
BUJIbI IIACCH, BHJIBI U
Ha3HAYCHUC
MEXaHHYECKUX 3aXBaTOB;
- METOJIUKY TIPOBEPKH
PpaboToCTIOCOOHOCTH
OTJEILHBIX Y3JI0B U
JIeTalei;

Yuyamuiics no/KeH
yMeThb:

-BECTH MHMBUIYTbHBIC
U TPYIIIOBbIC
UCCIIC/IOBATEIbCKHE
paboThI.

-IOJIb30BaThCS
KOMIIBIOTEPOM,
IIPOrPaMMHBIMU
MPOTYKTaMH,
HEOOXOIUMBIMHU JIJISt
00y4YeHHUs: TPOrpaMMe;

- BO3JeHCTBUS I
Pa3IMYHBIX TEXHHYESCKUX
cuTyanui, coouparb
JIEUCTBYIOLINE MOJIEIN
po6OTOB, a TaKke UX
OCHOBHBIC y3JIbl U
CHUCTEMBI

NPOJABUHYThIN

IIpenmerHble

(hopmupoBanue
MOJIOKUTETBHOM
MOTHBAIHH K
TEXHUYECKOMY
TBOPYECTBY Yepe3
oOyueHwue aereit
KOHCTPYUPOBAHHUIO,
MO/ICTTUPOBAHUIO U
MPOrPaMMUPOBAHHUIO
C MCIIOJIb30BAHUEM

YMeHnue
cOopKy

POOOTOTEXHUIECKUX

CpeACTB c
npumenenueM LEGO
KOHCTPYKTOPOB u
annapaTHBIX CPEJCTB
Ha ruatdopme Tetrix;

IIPOBOAUTH

PenpotykTuBHBIN METOX
00y4eHHs — NeITeTbHOCTD
00yJaromuxcst HOCUT
AITOPUTMHUUYECKUH XapakTep,
BBINOJTHACTCS 110 HHCTPYKIIHSIM,
MIPEANTUCAHUSIM, TPABUIIaM B
AHAJIOTUYHBIX, CXOIHBIX C
MIOKa3aHHBIM 00pa3LoM
CHUTYaIHAX.

MeTton ipobIeMHOTO

Cucrema
KOHTPOJIS 3HAHUH
U yMEHUH
y4dammxcst
HpeJCTaBIsIeTCs B
BHJE Y4YETa
pe3yJbTaTOB 110
UTOraM
BBINOJIHEHHS
3aaHuN

Yuammuiicst 10/15KeH 3HATD:
-TEOPETHUYECKHE OCHOBBI
CO3JIaHMSI CIIOKHBIX
POOOTOTEXHUYECKHUX
YCTpOICTB;

-TIOPSIIOK B3aUMOJICHCTBUS
MEXaHUYECKUX y3JI0B poOoTa
C JICKTPOHHBIMU H
ONITHYECKUMHU
YCTpOMCTBaMU;

00630p HabOpa
Lego-TETRIX.
Koncrpynposanu
¢ Ha athopme
TETRIX.
IIporpammuas
cpena RobotC.
Cuctemsl
aBTOMATHYECKOTO
PETYINpPOBaHUSL.




MeTaHpC,I[MeTHBIe

JInyHOCTHEIE

KOHCTPYKTOPOB
Tetrix.

Ymenue
KOHCTPYHUPOBATH IO
YCIIOBHSAM, 33TaHHBIM
HHCTPYKTOPOM, TIO
obpasily, yepTexy,
cxeMme u
CaMOCTOSITEIILHO
CTPOUTH CXEMY;

Biagenue
KOMMYHHKATHBHOM
KOMIIETEHTHOCTBIO B
o01IeHn: U
COTPYIHUYECTBE CO
CBEPCTHHKAMH,

H3IIOKEHUS B 00yIEeHUN —
MpeX/Ie YeM H3JaraTh
Marepuail, nepej
o0yJaromuMucs Heo0X0 MO
IIOCTaBUTH MpodIEMY,
chopMyIHPOBaTH
MMO3HABATENBHYIO 3a/1a4y, a
3aTeM, pacKphIBas CUCTEMY
JIOKa3aTeNbCTB, CPABHUBAS
TOYKH 3PCHUS, PA3INIHbIC
MMOAX0/IbI, MOKA3aTh CIIOCO0
peLICHUSI TOCTABICHHON
3agaun. O0y4aromuecs
CTaHOBSITCS CBHICTEIIMH U
COY4YaCTHUKAMH HAYYHOTO
MOUCKA.

MTOCPEICTBOM
HabJIroeHus,
OTCIIC)KMUBAHMS
JHHAMUKH
pasBHUTHS
y4aIerocs.

-[IporpaMMHIpPOBaHNe
POOOTOTEXHUIECKUX
CpEICTB;

-IIpaBHJIa TEXHUKH
Oe3omacHOCTH TIpH padboTe ¢
HHCTPYMEHTOM H
JNEKTPUUECKUMHU
npudopamu

Yyamuiicst 10J:KeH YMETb:
- CO3/1aBaTh MPOTPAMMBI LIS
POOOTOTEXHUIECCKHUX
CPEICTB IPH MOMOILH
CIICIIMATTM3UPOBAaHHBIX
BU3YaJIbHBIX KOHCTPYKTOPOB

Yuamuiics 10JI5KeH 3HATD:
- DJIeMEHTapHEIC
MIPECTaBICHUS O
poOOTOTEXHHUKE,
-KOMITBIOTEPHYIO Cpeny,
BKITIOYAIONIYIO B ce0s
JINHEIHOE
pOrpaMMUPOBAHHUE
Yuamuiicst 10JI2KeH YMeThb:
- ONIPENEIsTh, pa3inyarh 1
HA3bIBaTh JETaIN
KOHCTPYKTOpa;
-OPHEHTHPOBATHCS B CBOCH
cUcTeMe 3HAHUH: OTIINYATh
HOBOE 3HAaHUE OT
H3BECTHOTO;
-TiepepabaTrIBaTh
TIOJIYICHHYI0 HHPOPMAITHIO:
JeJIaTh BBIBOJBI B
pe3yJibTaTe COBMECTHOM
paboThI TPyTIIEI, CPAaBHUBATH
Y TPYIIIHPOBATH IPESIMETHI
1 MX 00pasbl.

-opmupoBaHue
LEJIOCTHOT'O
MHPOBO33pEHHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U




JIETBMH CTapIIeTo U
MITAJIIIIETo BO3pacTa,
B3POCTIBIMH B
mporiecce
00pa3oBaTeNbHOM,
00IIIECTBEHHO
MOJIC3HOH, Y4eOHO-
HCCJIEI0BATENbCKOM,
TBOPYECKOH U APYTUX
BUJIOB JICATCILHOCTH;

00IIEeCTBEHHOH TIPAaKTHKH;
-(opMHpOBaHUE IEHHOCTH
3JJ0POBOTO M O€30I1aCHOT0
o0pa3a KHU3HH.

YIJYBJEHHBIN

[IpenmetHbie

MeranpeameTHble

dopMupoBaHue
MOTHUBHPOBAHHOTO
CTpEeMIICHUS
oOy4arorerocs K
MTO3HAHUIO HOBBIX
COBPEMCHHBIX
WHHOBAITOHHBIX
HaIpaBJIeHU B
o0nacTu
POOOTOTEXHUKH
Arduino.

VYMeHue

CaMOCTOSATEIIBHO
OTJIaXXHUBATh

MPOTPAaMMHBI  KOZ,
UCTIONB3YH, B
YacTHOCTH, TakKue
cpencTBa Kak
MOHHUTOPHHT

MMOKa3aHUM TaTYHUKOB,
3HAYCHUI
MEePEeMEHHbIX U T. TI.
3anuceIBaTh
OTJIaXKCHHBIN
IPOrPaMMHBIM  KOJX
Ha IUIaTy ApAYUHO,
HaOII01aTh 3¢
aHAIM3UPOBATh
pe3ynpTaT paboTHL

YMerh u3naratb
MBICJIM B YETKOM
JIOTHYECKOM
MMOCIEA0BATECIIFHOCTH
, OTCTauBaTh CBOIO
TOYKY 3peHHUs,
aHAIM3UPOBATh
CUTYaLIUIO U
CaMOCTOSITEJILHO
HaXOJUTb OTBETHI HA
BOMNPOCHI yTEM
JIOTHYECKUX
paccyxaeHH;

YacTUYHO-TTOMCKOBBIN — METOT
00yUYCHHS 3aKITFOUACTCSI B
OpraHU3aIH aKTHUBHOTO
MTOWCKA PEIICHUS BBIIBUHYTHIX
B 00yueHHNH (WIIH
CaMOCTOSTEITFHO
c(hOpMyIHPOBAHHBIX )
MTO3HABATENBHBIX 33/1a4 B X0/
MOJITOTOBKH M pean3aluu
TBOPYECKHX MPOEKTOB.

Cucrema
KOHTPOJISL 3HAHUU
U yMEHUH
yJamuxcst
MIpPEACTaBISIETCS B
BHJZIE yU€Ta
pe3yNbTaToB MO
HATOraM
BBITNOJIHEHUS
3aJlaHuK
MOCPEJICTBOM
HaOJIroeHNUS,
OTCJIC)KUBAHUS
MHAMUAKA
pa3BUTHSA
yJarerocs.

Yyanquiicsa 10/12KeH 3HATh:
-IIOHUMATh 3aJaHHbIE CXEMBI
(«mpUHIUIHANTEHAS CXeMay
U «CXeMa Ha MaKeTKe»)
3JIEKTPOHHBIX YCTPOHCTB U
BOCIIPOU3BOJUTH UX HA
MaKeTHOMH IniaTe
Yuammiicsi 10J2KeH yMeThb:
-MOu(UITUPOBATH
3aJJaHHbIE CXEMBI IS
U3MEHEHHBIX YCIOBUM
3aJ1a9u

-IIOHUMAaTh HAITUCAHHBIN
IIPOrPaMMHBIN KO,
yIpaBJIE€HUsS] YyCTPOHUCTBOM U
MOIUGUIMPOBATH €TI0 IS
HU3MEHEHHBIX yCIOBUI
3aJ1a9u

-CaMOCTOSITEILbHO HAXOIUTh
OIMOKH M HCIPABISITH UX

Yyammiicsl 10/17KeH 3HATD:
-pOJIb U MECTO
POOOTOTEXHUKH B KU3HU
COBPEMEHHOTO 00IIeCTBa;
-OCHOBHBIC 3aKOHBI
3JIEKTPUYECKUX LETeH,
MpaBuia 0E30MaCHOCTH MPU
pabdoTe ¢ ANEKTPUICCKUMU
LETSIMHU.

-OIpeIeIICHHS
POOOTOTEXHUIECKOTO
ycTpoiicTBa, Hauboiee
pacnpocTpaHeHHbIe

Cucrema
KOHTPOJIA U
HaAOJIFOICHUS
pobora.
Cucremsbl
NepEeMEIICHHS
poborTa.
Yenoseko-
MaIlTMHHBIN
uHTepdeiic.
MopaenupoBaH
ue y3J0B
POOOTOTEXHUK
Y 1 MOJyJIeH
yIpaBIeHUSI.
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JIngyHOCTHEIE

YMeHHe HaXOAuTb,
AQHAIM3UPOBATH U
UCIIONB30BATh
PEIIEBaHTHYIO
HNudopmanutio.

CHUTYaIlNH, B KOTOPBIX
TIPUMEHSIIOTCST pOOOTHI;
Yuammuiicst 10/12KeH yMeTh:
-BCCTH MHIUBHIYaJbHbIC U
IPyIIIOBBIC
HCCIIEIOBATEIbCKUE PAOOTHI.
HEOOXOIUMBIMH ISt
00yueHHs POrpamMmme;
-paboratp B rpymie u
KOJUIEKTHBE;

-paboTarb Haj IPOESKTOM B
KOMaHJIEe

- popmupoBaHme
YHHUBEPCAJIBHBIX CIIOCOOOB
MBICJIUTENBHON
JeSITeIbHOCTH (a0CTPaKTHO-
JIOTHYECKOTO MBIIIICHHUS,
TAMSTH, BHIMaHUS,
TBOPYECKOTO BOOOPAXKEHHUS,
YMCHUS TIPOU3BOJIUTH
JIOTHYECKHUE OIeparin).
-opmupoBaHue
0e30macHOr0 00pasa KU3HU.




Monayab Nel «Lego Mindstorms EV3»
Hab6op Lego Mindstorms EV3 npenna3nadeH 1t KOHCTPYUPOBAHHS U TPOTrPAMMHUPOBAHUS

pOOOTOB B CpellHEH U CTapIIel IKOJIe, a TAKXKE B KpyKKax pobortoTexHuku. ba3oseiii Habop LEGO

Mindstorms Education EV3 onrtuMusupoBaH s HCHOJIB30BAHUS B KJIacce WM KPYXKKE

POOOTOTEXHHKH U COJEPKHUT BCE HEOOXOAMMOE i OOydeHHs ¢ momoibio TexHosoruii LEGO

Mindstormes.

Leas Moay/as: 3HAKOMCTBO Y4aIlIMXCSl C OOpa3oBaTeIbHBIMH KOHCTpYKTOpamu Lego

Education «Texnonorus u puznuxay.

3agauu MoayJisi:

Pazeusarowue:

Pa3BUTHC y IIKOJIBHUKOB HWHXXCHCPHOI'O MBIIIJIICHUA, HAaBBIKOB KOHCTPYUPOBAHUA,

IIPOrpaMMHUPOBAHUS;
pa3BUTHE MEJIKOH MOTOPHKH, BHUMATEILHOCTH, aKKyPaTHOCTH U N300peTaTeIbHOCTH;

Pa3BUTHUEC KPCATUBHOI'O MBIIIJICHUSA, U ITIPOCTPAHCTBEHHOI'O B006pa)K€HI/I$I ydamuxcs.

.Obyuarowue:

O3HAKOMIJICHHE yYalUXCs ¢ KOMILJIEKCOM 0a30BbIX TEXHOJOTUH, MPUMEHSEMbIX MPU CO3AaHUU
KOHCTPYKLIHH;

M3yd4aTh MPUEMBlI U TEXHOJIOTUU Pa3pabOTKU MPOCTEHUIINX aNTOPUTMOB U CHCTEM yIpaBIeHUS,
MaITMHHOTO 00YYEHUsI, TEXHUUYECKUX YCTPOUCTB U OOBEKTOB yIPABIICHHUS;

M3y4yaTh NPUHIMIB PaOOThl POOOTOTEXHUUYECKUX DIEMEHTOB, COCTOSHHUE M MEPCIEKTHBBI

pO60TOT€XHI/IKI/I B HACTOALICC BPEMI.

Bocnumamenwvnuvie:

copMHpOBaTh y AeTel Tpy0at001e, CTpEMIICHHE K CAMOPa3BUTHIO;
BOCIUTaHHE YMEHUS OLEHUBATh COOCTBEHHBIE BO3MOXHOCTH U paboTaTh B TBOPUECKOM IpymIie;
MOBBIIIEHNE MOTUBALMM y4yallMXCsi K M300peTaTeNbcTBY W CO3JAAHHUIO COOCTBEHHBIX

KOHCTPYKIIHH.
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YyeOHo-TeMaTHYECKHI IJIAH

Monayas «Lego Mindstorms EV3»

Ne HaunmenoBanue pas3zaeinos u teM BCETO B TOM 4HCIIE @opMBI aTTECTALIMU
.11 KOHTPOJISI
TEOpHst | MpPaKTHUKa
1. | BBeneHnue B poOOTOTEXHUKY 2 2 MPOCITYIIMBAHUE
MpaKTU4YecKas
pabora
2. | 3nakomcTBO ¢ poboramu LEGO 4 2 2 MPOCITYIIMBAHUE
MINDSTORMS EV3 EDU. MpaKkTUYecKast
pabora
3. | Hatunku LEGOMINDSTORMSEV3 E 4 2 2 MIPOCITYIIMBAaHUE
DU u ux napamerpsl. IIpaKTHYECKas
pabora
4. | OCHOBBI IPOTPAMMHUPOBAHKS 1 8 2 6 MPOCITYIIMBAaHUE
KOMITBIOTEPHOH JIOTUKH MpaKTUYeCcKast
pabora
5. | IlpakTukym 1o cobopke 8 8 Workshop
POOOTHU3HPOBAHHBIX CHCTEM
6. | TBopueckue npoekTHbIE pabOTH U 10 4 6 Workshop 3anstue-
COpPEBHOBAHHS COpPEBHOBAHHE
1. 36 12 24
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Conep:xanue moayJs «Lego Mindstorms EV3»

1. BBenenue B po0OTOTEXHUKY.

Teopus: Pobotel. Bunsl po6oTOB. 3HaUueHUE POOOTOB B KU3HU YeioBeka. OCHOBHbBIC HAIIPABJICHUS
npuMeHeHust poootoB. MckyccTBeHHblld MHTEUIEKT. IlpaBuna pabotel ¢ koHcTpykTOopoMm LEGO.
VYnopasienne  poboramu. Meroasl  obmeHuss ¢ pob6otoM.  CocTaB  KOHCTpPYKTOpa
LEGOMINDSTORMS EV3. BusyanbHble sI3bIKH IPOrpaMMHPOBaHus. FIX OCHOBHOE Ha3HaueHHE U
Bo3MoOkHOCTH. KomaHas! ynpasinenus poboramu. Cpega mporpaMMHUpPOBAaHUS MOJAYJIS, OCHOBHBIE
OJIOKH.

2. 3nakomctBO ¢ poooramu LEGO MINDSTORMS EV3.

Teopua: llpaBuna TexHUKH O€30IaCHOCTU NpU padboTe ¢ podoTraMu-KoHCTpykTropamu. [IpaBuia
obpamienuss ¢ poOoramu. OCHOBHBIE MEXaHHMYECKHE JeTadd KOHCTpyKTopa. VX Ha3Banume u
Ha3zHayeHUe.

IIpakmuxa: Monyns EV3. O030p, 5kpaH, KHOIIKM yNpaBJIE€HUS MOJYJIEM, UHIUKATOP COCTOSHHUS,
NOpThl. YcTaHOBKa Oarapeil, crnocoObl 3koHOMUHM 3Hepruu. Bxmouenune monayns EV3. 3amuck
MporpamMMBbl U 3amyck ee Ha BoinosiHeHue. CepBomoTopsl EV3, cpaBHeHne MoTopoB. MOIHOCTE U
TOYHOCTh MOTOpa. MeXxaHnKa MEXaHU3MOB U MalllMH. Busl coeanHenuit v nepeaay v Ux cBOICTBA.
C6opxka poboToB. Co0pka Mozenu podoTa no HHCTpyKuuu. IlporpaMmupoBanye IBUKEHUS BIIEPE]
o npsMOM TpaekTopuu. Pacuer uymcia o000OpOTOB Kojeca s MPOXOXKIACHHS 3aJaHHOTO
paccTosiHusl.

3. Alatunku LEGOMINDSTORMS EV3 EDU u ux napamerpsil.

Teopus: [aruvku. JlaT4yuk KacaHHsd. YCTPOMCTBO JaT4yuKa. YJIBTPa3ByKOBOM  JaTYHK.
I'mpockonnueckuit matuuk. MHQpakpacHbIi JaTyuK, pEeXUM MNPUOIMKEHHS, PEKUM Maska.
Wurepdeiic momyns EV3.

IIpaxmuxa: PemeHne 3aja4 Ha JBM)KEHUE C HMCIIOJIB30BAaHMEM JaTuMKa KacaHus. JlaTuuk IBera,
pexuMbl paboThl naTyuka. PemieHue 3ajad Ha JBUIKEHHE C MCIIOJIB30BAaHMEM JaTyMKa I[BETA.
Pemenue 3a7au Ha BUYKEHUE C UCIOJIB30BAHUEM JaTurKa paccTosiHus. [loakmoueHre 1aT4uKkoB u
MoTopoB. [Ipunoxenus monyins. [Ipencrasienue nopra. YnpapieHHE MOTOPOM.

4. OCHOBBI IPOrPAMMHPOBAHMSA W KOMIIbIOTEPHOI JIOTHMKH.

Teopus: Cpema mnporpammupoBanusi wmoxnyis. CozgaHue mporpamMMmbl. YalneHHe OJIOKOB.
Boinonnenue nporpammel. CoxpaHeHHE W OTKpbITHE Mporpammsl. [Iporpammuoe obecredeHue
EV3. Cpena LABVIEW. OcnoBHoe okHO. CBoiicTBa U cTpyKTypa mpoekta. CUeTYMK KacaHH.
BerBienne mo martumkaM. MeToabl MPHUHATHS peuieHud pobGoroM. Mojenu MoBeAeHUs Mpu

pa3sHOOOpa3HBIX CUTYAIHSIX.
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Ilpakmuka: PelieHne 3a1a4d Ha JBM)KEHHUE BJIOJIb CTOPOH KBajpata. Mcronb3oBaHHe TUKIOB MpPH
pelieHuu 3a7a4d Ha JBukeHue. [Iporpammubie GJI0KM U HANIUTPhI MporpammupoBaHus. CTpaHuia
anmnapaTHbIX cpelctB. Penaktop xonteHTta. MHCTpymMeHThl. YcTpanenue Hemosanok. Ilepesamyck
MoxyJsi. Pemienne 3anau Ha ABukeHue 1o kpuoil. HesaBucumoe ynpasinenue moropamu. [loBopor
Ha 3aJaHHOE€ 4MCIIO TIpaaycoB. Pacuer yrma mnoBoporta. lcnosib3oBaHME HMIKHErO JaTyMKa
OCBEILECHHOCTH. Pellienune 3a1a4 Ha ABUKEHHUE ¢ OCTAHOBKOW HA YEpHOU JUHUU. Pelienue 3ana4 Ha
JBIDKEHUE BAOJL JUHUM. KanmuOpoBka naTdymka ocBelleHHOCTH. I[IporpammupoBaHue MOayJEH.
Pemenue 3a1a4 Ha MPOXOKIACHHE IO MO0 U3 KiIeTok. CopeBHOBaHHE POOOTOB Ha TECTOBOM IOJIE.
5. IIpakTHKYM 110 cOOpPKe POOOTU3MPOBAHHBIX CHCTEM

Nsmepenne ocemennoctu. OmnpeneneHue 1BeToB. Pacno3naBanue 1BeToB. lcnonb3oBaHue
KOHCTpyKTOpa Lego B kadectBe nudpoBoii mabopatopun. M3mepeHne paccTosHUI 10 0OBEKTOB.
CkanupoBanue MectHocTd. Cuna. [Tneuo cunbl. [Togbemuslil kpan. Cuetynk 000poToB. CKOPOCTh
BpallleHUs cepBOMOTOpa. MOIIHOCTh. YIIpaBieHHe POOOTOM C MOMOIIBI0 BHEIIHUX BO3ICHCTBHIA.
Peaknus pobora Ha 3ByK, 11BET, kacaHue. Taiimep. J[BrmkeHue o 3aMKHYTOM TpaeKkTopuu. Perenue
3a/1a4 Ha KpUBOJMHEWHHOE ABMxkeHue. KoHcTpyrpoBaHue Mojeneil poOOTOB ISl PEIIeHUs 3a7a4 C
MCIOJIb30BAaHUEM HECKOJIbKMX Pa3HBIX BHJIOB AATYMKOB. Pelmienue 3aad Ha BBIXOJ U3 JTaOUPHUHTA.
OrpaHuueHHOE ABUKEHUE.

6. TBOpueckue MPOeKTHbIE PA0OTHI M COPEBHOBAHMSA.

Teopusa: IlpaBuna cCOpeBHOBaHUM.

Ilpaxmuxa: Pabota Han mpoektamu «JIBukeHHe MO 3alaHHOM Tpaekropun». CopeBHOBaHUE
po6oToB Ha TecToBOM mosie. KoHcTpynpoBanue codbcTBeHHOM Moaenu pobdota. [IporpamMupoBanme

Y UCIIBITAHUE COOCTBEHHOU MOJIENIN poOoTa.
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Moayab Ne2 « TETRIX».
TETRIX — poOOTOTEXHUYECKHUH KOHCTPYKTOP HOBOTO TOKOJICHHS, KOTOPBIM ITO3BOJISET

MEePEeBECTH TIPOLIECC CO3AaHUs PoOOTa Ha HOBBIM KAa4eCTBCHHBIH YpPOBEHb C MPAKTHYCCKU
HEOrPaHUYCHHBIMH BO3MOKHOCTSIMU.

Heab: popMupoBaHne MOJIOKUTEIFHON MOTHUBAIMU K TEXHUYECKOMY TBOPUECTBY 4epe3 OOydeHHe
JeTel KOHCTPYHMPOBAaHHIO, MOJCIMPOBAHHIO M MNPOTPAMMHPOBAHHMIO C  HCIIOJIB30BAHUEM
KOHCTPYKTOpOB Tetrix.

3agaun:

Obyuarowue:

® O3HAKOMJICHHUC C ACTAJIIMH B CXEMaMU C60pKI/I KOHCTPYKTOPA;

° M3y4YeHUE TTOHATHSI KOHCTPYKIIMU U €€ OCHOBHBIX CBOMCTB,
° 3HAKOMCTBO C IPUHIIUIIAMU TIEpPEeIaun IBUKCHHUS;
] dbopMupoBaHue 00UINX MPEICTABICHUN O IPUMEHEHUH CPEACTB POOOTOTEXHUKH B

IMPOMBIIIJIICHHOCTHU U IIPOU3BOACTBC.

Pazeusarowue:
° pa3BHUTHE y 00YYAIOIIMXCS MEIIKOW MOTOPHKH;
° pPa3BUTHE JJOTHYECKOTO U TEXHUUYECKOTO MBIIUICHUS 00YyYaroIIuXcsi;
° pa3BUTHE YMEHHUS paboTaTh MO MPEASI0KEHHBIM HHCTPYKITHSIM;

o Pa3BUTHE TBOPUYCCKUX CIIOCOOHOCTEH 06yqa}01u14xc;{, C HCIIOJIb30BAHHUEM MCK IMPECAMCTHBIX

cBs3el (MH(pOpMaTHKa, TEXHOJIOTHS, OKPYXKAIOIINI MUpP, MAaTEMaTHKA);
° (dbopMHpOBaHNE YMEHUS CAMOCTOSITENILHO pellaTh OCTABIECHHYIO 33/1auy;

L4 Pa3BUTHC PCUHN YHAIIHUXCA B IIPOLCCCC aHAIN3a npoz[enaHHoﬁ pa6OTLI.

Bocnumamenvnuvie:
o pa3BUTHE OCHOB KOMMYHHUKATUBHBIX OTHOIIEHWW BHYTPH MHUKPOTPYMII M B KOJUIEKTHBE B
LIEJIOM;
° BOCITUTAHUE OTHOIIIEHUH JIEJIOBOTO COTPYIHUYECTBA, B3AUMOYBAKEHNS,

° BOCIIUTaHHE ATUKU IPYNIIOBON PabOTHI;

® BOCIIMTAHUC NCHHOCTHOTO OTHOIICHHUA K CBOCMY 3/10POBLIO.
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YyeOHo-TeMaTHYECKHI IJIAH

Moayas «Tetrix»

HaunmenoBanue pPasaciioB U TCM

BCCTO

B TOM 4HCJIC

Teopus

IPAKTHKA

Dopmsbl
aTTecTaluu
KOHTPOJIA

BBoaHoe 3ansaTue

IPOCITYIITHBAHHE
MPaKTHIeCKast
paborta

0O630p Habopa Lego-TETRIX.

IPOCITYIITHBAHHE
MPAKTHIeCKast
pabora

KoncrpyupoBanue Ha mnatdopme
TETRIX.

IPOCITyIITUBAHHE
MPAKTHIECKas
pabora

[Iporpammuas cpena RobotC.

IPOCITyIITUBAHHE
MPAKTHIECKas
pabora

CucTteMbl aBTOMAaTHYECKOTO
peryIupoBaHusl.

IPOCITYINBaHUE
HpaKTHYeCKast
pabota

Urpsl poboToB

Workshop
3aHATHUC-
COPEBHOBAHUE

HNuxenepHsble 3a1a4u.

HpaKTHYeCKast
pabota
3aHsATHUC-
COpEBHOBaHHE

36

12 24
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Conep:xanue MoxyJst «Tetrix».
1. BBoauble 3aHsATHE.

Teopus: Unctpykrax no Th.

2. O030p Habopa TETRIX.

Teopus: Jlemonctpamus Habopa TETRIX. JleMoHCTpanus y4animMuUcs CBOUX UCXOIHBIX 3HAHHH.
Ilpakxmuka: VI3ydueHre MEXaHU3MOB.

3. KoncrpyupoBanue Ha niaatgopme TETRIX.

Teopus.: CriocoObl coeiuHeHMs feTajei. bazoBas Mosenb ¢ HEPSMBIM IIPUBOJIOM.

Ipaxmuxa: CepBonpuUBOJbI U MIApHUPHBIE coenuHeHus. TpyOoku. KomnakTHas Tenexka. 3axBaThl.

MeraTenpHbIE MEXaHU3MEL. FYCCHI/I‘IHOG nraccCu. Z[OHOJ'IHI/ITGJ'IBHBIG IMPHUEMbI KOHCTPYHUPOBAHUA.

4. TIporpammuasn cpena RobotC.
Teopus: OcHoBsl si3bika RODOLC. [lepemenHsie.
Ilpakmuxa: Pabota c¢ nmatumkamu. Llukier u BerBienus. [lomnmporpammer. Otmanka. BeiBox

3HAUYCHUI Ha OKpaH.

5. CucreMbl aBTOMATHYECKOT0 PeryJHpOBAHHMS.

Teopus: Peneitnslii perynstop. [1-perymnsrop.

Ilpakmuxa: OcraHoBka Ha nuHuU. ClenoBaHHE IO JIMHUU. [[BUXKEHHE C OpPHUEHTUPOBKOW Ha
sHKoJIephl. Pucyromuii po6ot. @unbrpanusa curnana. [[BukeHue B10JIb CTEHBI C BHICTYTIAMH.

6. Hrpwi poboTos

Teopus: 3HaKOMCTBO C BUJIaMHU C BUAAMHU COCTA3aHUM.

IIpakmuxa: Cnenosanue no nuHud. Jlunusg-npodu. Cnanom. Dcradera. JIaOUpUHT.

7. VmkeHepHbIe 321a4M.

Ilpakmuxa: lloaroroBka M ydacThue B COpEBHOBaHHUAX. BepTukanbHbli sudT. Paszmuunble
KOH(QUTYypalMi MNOJIBWKHBIX IaTgopMm. Pasnuunble cxBaThl W MaHUNYJsATOphl. PoOor,

cobuparomuii mapuku, 6aHku. Jctadera.
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Moayab Ne3 «PoboToTexHuka Ha ocHoBe Arduinoy.
Cpema oOWTaHWsT COBPEMEHHOTO YEJIOBEKA HACHINICHA Pa3sHOOOPa3sHBIMH DIICKTPOHHBIMH

yCTPOMCTBaMH, KOTOpPbIE OYAyT W B NaJbHEWIIIEM Pa3BUBATHCS U COBEPIICHCTBOBAThCS. [[pyras

CTOpPOHA 3TOTO SIBJICHUS — YIPOIIEHHE CaMOTro MpoIlecca CO3IaHMs DJICKTPOHHOTO YCTPOHCTBA.

bnarogapss HakomjeHHBIM pa3pabOTKaM, OH MOXET OBITh HACTOJIBKO IMPOCTHIM, YTO C HUM

crpaBUTCA U peOCHOK. B dYacTHOCTH, Takyl0 BO3MOXKHOCTh MPEAOCTABISIET BBIYUCIUTEIbHAS
wiargopma.

Heab: copmupoBaTh MOTHBHUPOBAHHOE CTPEMIICHHE OOYYarOIIErocsi K IMO3HAHUIO HOBBIX

COBPEMECHHBIX MHHOBAIIMOHHBIX HAMpPaBlIeHUH B 00macTi podoroTexuuku Arduino.

3agaun:

Obyuarowue:

® 3YYUTh NPUHIUIBI PAaOdOTBI POOOTOTEXHHUYECKUX JIIEMEHTOB, COCTOSSHHE W IEPCTICKTHBBI
POOOTOTEXHHUKH B HACTOSIIIECE BPEMSI;

e chopmupoBaTh MPAKTUYECKUE HABBIKH MPOCKTHPOBAHUS B COOPKH poOOTa

Pazeusarowue:

® pa3BUTHE JOTHYECKOTO MBIIUICHUS U TPOCTPAHCTBEHHOTO BOOOPAKECHUS;

¢ pa3BHUTHE WHXCHEPHOTO MBIIIJICHHS, HABBIKOB KOHCTPYHPOBAHUS, IPOTPAMMHPOBAHHUS;

e (opmupoBaHWE W PA3BUTHE HABBIKOB PAa0OTHI C PA3JIMYHBIMA HCTOYHUKAMH HWH(OPMAIIHH,
YMEHHS CAMOCTOSITEITLHO HCKaTh, H3BJICKATh M OTOMPATH HEOOXOAMMYIO JIUISl PeIICHUS YISOHBIX
3a/1a4 uH(pOpMaIuio;

Bocnumamenvnoie:

® BOCIIUTAHUE STUKH IPYNIOBON pabOTHI;

¢ opMupoBaTh yueOHYIO MOTHBAIIMIO K MOTHBAIUIO K TBOPYECKOMY TTOUCKY;

® pa3BUTHE OCHOB KOMMYHHMKATHBHBIX OTHOIICHHWI BHYTPH MPOEKTHBIX TPYII M B KOJUIEKTHBE B

OeJIOM.
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YyeOHo-TeMaTHYECKHI IJIAH

Moayas «Po6oToTexHuka Ha ocHoBe Arduinoy»

Ne HaumeHnoBaHue pa3aesioB u BCEro B TOM YHCJIe DopMBbI aTTECTAIIUH
ILIL TeM KOHTPOJIS
TEOpHs | MpaKTHKa
8. BBoaublii pazaen 2 2 MPOCITyIINBAaHUE
9. ITnara Arduino, kak miardopma 6 2 4 MPOCITyIIMBAHUE
Oyaymero pobora npakTudeckas padora
10. | CucreMa KOHTPOJIA U 6 2 4 MPOCITyIIMBAaHUE
HaOIIr0IeHusT poOoTa paKTHIeckas padbora
11. | CucreMsl nepeMenieHus pooora 6 2 4 MPOCITyIIMBAaHUE
pakTHyeckas padboTa
12. | YenoBeko-MamuHHBIA 8 2 6 MPOCITyIINBAHUE
uHTtepdeiic IpakTHUYecKas paboTa
13. | MonaenupoBaHue y3JI0B 8 2 6 Workshop 3ansitue-
POOOTOTEXHUKH U MOAYJIeH COpPEBHOBAHHE
YIpaBJICHUS
36 12 24
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Conep:xanue moayJs «PodororexHuka Ha ocHoBe Arduinoy»
1. Boauwrii pazaen
Teopus: BBOIHBIM HHCTPYKTaX MO TexHUKe Oe3zomacHocTH. Uto Takoe ARDUINO? Uctopus

cozpauusg ARDUINO.

2. ILnara Arduino, kak niaatgopma Gyaymero podora

Teopus: obmme cBenenus o6 Arduino. matel Arduino. Arduino Uno. OCHOBHBIE XapaKTEPHUCTHUKH.
OcHoBHBIE TpeOOBaHMSI K CO3JaHHMIO MPOrpaMMbl Ha si3bIKe mporpammupoBanus C++ B cpene
nporpammupoBanus Arduino IDE

Ilpakmuxa:. tmnata Arduino Uno, ee pacnmMHOBKa M BO3MOXKHOCTH. [Ipoliecc ycTaHOBKH u

MOSTAITHOM HACTPOMKH cpebl mporpamMmmupoBanust Arduino IDE, untepdeiic mporpamMmel.

3. CucremMa KOHTPOJIsi H HA0II0AeHUs po6oTa

Teopua: 3naueHne KHOUKHU. Ponb pesucropa B cxeme ¢ KHomnkoil. Ilorennumomerp. Ananoroso-
1 poBoi IpeoOpa3oBaTeIb.

Ilpakmuxa: COOpka CXeM CO CBETOIMOJIOM, PE3UCTOPOM, IOTCHIIMOMETPOM, KHOIIKOM.
[lonkmroueHue yIbTPa3BYKOBOIO JaT4WKa, SHKOAEpa, (oTopesucropa, AaTyvKa IBMKEHUS |
KOHTPOJIb MX HapamerpoB. HamuuryT mporpammsl paboThl MO 33JJaHHOMY QJITOPUTMY KHOIKH U
CBETOJMO/1a, TIOTCHIIMOMETPA U CBETOINO/A, SHKOJEPA U CBETOJMOAA, UCIIOJb3Ys YIbTPa3ByKOBON
JaTYHK.

Cucrembl nepemMenieHus podora

Teopus: IlpuHuun nepemerieHus: podota. DJIEeMEHThl NOCTPOSHUs cucTeMa nepemerieHus. Poip
wiatel Arduino B cucreme nepemenieHus. J[BUratenu MCHOJIb3yeMble B CHCTEME IEpeMeEIIeHUs.
3HAYMMOCTh JIBUTATENsl TOCTOSIHHOTO TOKa B poOoTe. 3HaueHue Oubamoreku Servo. 3HaueHue
npaiisepa nsuratens L293D. Tpansucrop

Ilpakmuxa: cOOpKa cXeMbl C IBUraTejIeM IMOCTOSTHHOIO TOKA U CEPBONPUBOIOM. 3aIlyCK JBUTATEINS
MIOCTOSIHHOTO TOKa M PEBEpCHpOBaHHE HarpaBiieHue BpauieHus. Hamucanue nporpammsl paboThI
[0 33JaHHOMY aJTOPUTMY, MCIOJNb3Yysl JIBUraTellb IOCTOSHHOTO TOKA U CEPBOIPHUBOL.
[Tonkmouenue npaiiBepa asurarenss L293D. PerynupoBanue o00pOTOB BpallleHUs JIBUraTels C
MIOMOIIIBIO JJpaiiBepa U U3MEpPEHNE HalpaBiIeHus ero BpamieHus. Hanrcanue nporpammsl paboTa 1o
33JJaHHOMY aJrOpUTMY HCHonb3ysl ApaiiBep nsurarens L293D. IloaxnrodeHue TpaH3uCTOpA.
Hanucanue mporpammel paboTa 1Mo 3alaHHOMY aJTOPUTMY, UCIOJIB3Ysl TPAH3UCTOp. YIpaBlieHUE
JIBUTATEJIEM ITOCTOSIHHOTO TOKA, UCIOJIb3YS TPAH3UCTOP

4. Yenosexo-ManMHHBI HHTEpdeiic

Teopus.: Untepdeiic podota. DneMeHThl mocTpoeHus uHTepdeiica podora. Pons miater Arduino B
untepoeiice. [lpotokoinsl u mporpammel. OLED unaukarop. Yetsipexpaspsianslii nuaaukarop LED.

Bys3ep B poboroTexnuke. M3yuar npotokon nepenaun ganabix [2C u UART. Ucnons3yroT ux ams
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obmena napopmannu Mexay n1ByMs Arduino Uno. [ToMyT Kakyr BaXHYIO POJIb UTPAET JaHHBIN
MIPOTOKOJI B CUCTEME YIPaBJICHUS POOOTa.

Ilpakmuxa: Coopka cxemy ¢ OLED wunmukatopoMm, dYerbipexpa3psaHbiM uHaukatopoM LED,
Oy33epom. Hammcanme mnporpamMmbl paOOTBI IO 3aJaHHOMY alropuTMy, wucmnoias3ys OLED
WHJIMKATOp, 4eTbipexpaspsnHbii uHaukatrop LED. H3MmeHenwe TOHambHOCTH Oy33epa U
BBITIOJTHEHUE PA3IMYHbIX 3BYKOBBIX COIPOBOXKICHUN MpU pabote poboTta. Hammcanue nmporpaMMbl
paboTa 1o 3aJJaHHOMY aJITOPUTMY, UCTIONB3Ys Oy33ep.

14. MonenupoBaHue y3J10B POOOTOTEXHUKHU U MOYJIell ynpaBJieHUs

Coznanue monenu poboTa B cpene BusyaibHoro Mmoaenuposanus. Co3nanue Gu3HUecKux Mojienei

poOOTOB.
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Kputepun u criocoObI onpeaeseHusi pe3yJbTaTHBHOCTH.
OneHuBasi JIMYHOCTHBIE KayecTBa BOCHUTAHHUKOB, IEJaror MPOBOAMT HAOIOJIEHUE 3a

O6yanOH_II/IMI/ICSI, OTCJIC)KMBAHNUEC IWHAMHUKH H3MCHCHHA HX TBOPUCCKHX, KOMMYHUKATUBHBIX H
WHBIX CIIOCOOHOCTEH, TMYHOCTHBIX KaUeCTB 00yUYaIOIUXCS.
Jiss  oTCHeKUBaHHS PE3yJbTATUBHOCTH 00pa30BaTEILHOTO IPOIECca HCHOIb3YHOTCS
CIICAYIOIIHNE BUIBI KOHTPOJIS:
= TCKYH_[I/Iﬁ KOHTPOJIb (OCYH.[CCTBHSITBCSI 10 pe3ylibTaTaM BBITIOJTHCHUA
00y4JarOIUMUCS IPAKTHYECKUX 3aTaHHMN );
- IPOMEXYTOUHBIM KOHTPOJb (BBIIOJHEHUE CAMOCTOATEIbHBIX M IPAKTUYECKUX
pabor);
- WTOTOBBIN KOHTPOJIb (3aIUTA POECKTOB, COPEBHOBAHNS)

HToroBasi mpakTUKO-3HaYMMasi paboTa pacCMaTPHUBAETCS KaK 00OOIEHHUE OIBITa YCBOCHHUS
AAaHHOT'O KypcCa, CUCTEMATU3NPYCT 3HAHUA, IPAKTUYCCKNEC YMCHHA 1 HABBIKH, CIIOCOOBI TBOp‘IGCKOﬁ
ACATCIIBHOCTH, ITOJYUYCHHBIC B XOAC MNPAKTHYCCKUX SaHﬂTHﬁ, BBITIOJIHCHUA CAMOCTOSATCIIBHBIX U
mpakTU4ecknx pabor. HMrToromass mpakTHKo-3HauMMas paboTa mpeacraBiseTcs B GopMme

3aKOHYCHHOI'O IIPOCKTA.
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MarepuajibHO-TeXHHYECKOe o0ecriedyeHue

HoyTOyx — 9 mir.

Ha6op xorctpykropo LEGO MINDSTORMS EV3 — 5 mir.
1O LEGO MINDSTORMS EV3

Konctpyxkrop Tetrix,

I1O: RobotC

[Tone nyst copeBHOBaHUM

CrapToBblii HAO0p «ApPAYHHO» — 4 TIIT.

OC Windows Bepcuu 7 1 BBIIIIE

MS Office Bepcun 2007 u BbITIIE.

10. ITO IDE Arduino.

© © N o g~ w D P

OpranuzalvoHHO-TIEIATOTHYECKUE YCIOBHUS pealu3alud 00pa30BaTeIbHONW MPOTrpamMMbl
00eCreUnBaOT €€ peaqu3alyio B TOJHOM O0BEME, KadyeCTBO MOJATOTOBKH OOYYarOIIUXCs,
COOTBETCTBUE MPHUMCHSICMBIX (OPM, CPEACTB, METOJOB OOYYCHHSI W BOCIUTAHHUS BO3PACTHBIM,
MCUXO()U3UUECKUM OCOOCHHOCTSIM, CKJIOHHOCTSIM, CIOCOOHOCTSIM, MHTEpecaM M IOTPEOHOCTAM
o0y4aromuxcs.

®dopma o00yueHHST BO BpeMs pealu3aluyd Tporpammbl - ouHas. OOpaszoBaTeibHAS
JEeATEILHOCTh OOYYAIOMIMXCSl MPOXOIUT B BHUJIE TPYIIOBBIX 3aHATHH. 3aHITHS MPOBOJISATCS B

(l)OpMe COBMECTHOM 06pa30BaTem,H0171 ACATCIIBHOCTH II€Jarora ¢ O6y‘{aIOIJ_[I/IMC$I.
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10.

11.

12.

13.

Cnucok Jurepatypbl
®denepanbHblil 3akoH «O0 oOpa3zoBanun B Poccuiickoit @enepanumn» ot 29.12.2012 N 273-D3.

Huxymun C.K., TlonraBen I'.A., IlonraBenyr T.I. CopepkaHue Hay4YHO-TE€XHUYECKOTO
TBOPYECTBA ydalluxcst U MeTo il 00yuenus. M.: Mzn. MAU. 2004.

[TontaBeny I'.A., Hukymun C.K., Jlopeukuit I'.U., IlonraBen T.I'. CucteMHbli MOAXoa K
HAyYHO-TEXHHUYECKOMY TBOPYECTBY ydammxcs (mpoOjemMbl OpraHu3alld W YIpaBIICHUs).
YMII. M.: U3natenscteo MAU. 2003.

Bnacoa O.C. OGpasoBartenbHasi poOOTOTEXHMKA B YYEOHOW JEATEIBHOCTH YYALIHXCS
HaYaJbHOM IIKOJIEL. — Yensaounck, 2014r.

Mupommnna T. @. Ob6pa3zoBarenbHas poOOTOTEXHHKA HA ypOKax MHPOPMATHKU U (QU3UKE B
CpelHel mKoje: yueOHo-MeTouueckoe nocooue. — YensOunck: Barmsia, 201 1r.

[Tepdmibena JI. I1. O6pa3oBarenbHas pOOOTOTEXHUKA BO BHEYPOUHOH YICOHOH JNeATeILHOCTH:
yuebHo-MeToaudeckoe. — YensiOunck: Barmsan, 2011r.

Komocog /[I. I'. IlepBsiii mar B podotorexuuky. [Ipaktukym maist 5-6 kiaccos\ JI. I'. Komocos. —
M.: BUHOM. Jlaboparopus 3Hanwuii, 2012 — 292 c.

binor-coobmectBo mrobuTeneit podotos Jlero ¢ mpumepamu nporpaMm [ IIEKTPOHHBINA pecypc|

/http://nnxt.blogspot.ru/2010/11/blog-post 21.html

JIaGopatopHsble IIPaKTUKYMBI 1o IIPOrPaMMUPOBAHUIO [DneKTpOHHBIH
pecypc]http://www.edu.holit.ua/index.php?option=com_content&view=
category&layout=blog&id=72&Itemid=159(=ru

ObpazoBarenbHas nporpamma «BBesieHne B KOHCTpyHUpOBaHUE pOOOTOBY U IrpaUUeCKUil S3bIK
[IPOrpaMMUPOBaHUS po6oTOB [OnexTpoHHBII pecypc]

/http://learning.9151394.ru/course/view.php?id=280#program blocks

[Ipumepbl KOHCTPYKTOPOB M MpOorpaMM K HHUM [DIeKTpoHHBIN pecypc|/Pexum nocryna:

http://www.nxtprograms.com/index2.html

[Mporpammbr  amst pobora  [DnekTpoHHbli  pecype]  / http://service.lego.com/en-

us/helptopics/?questionid=2655

Metoanueckoe pykoBoacTBo. Tetrix by Pitsco

14. OGpa3oBarenpHas nporpamma «BBeneHne B KOHCTpPyHpOBaHUE POOOTOB» U TpadudecKuil
SI3BIK MIPOrpaMMHUPOBAHUS poOoToB [DnexTpoHHBII pecypc]

/http://learning.9151394.ru/course/view.php?id=280#program blocks

15. Tlporpammer it~ poborta  [DnekTpoHHBI  pecype]  / http://service.lego.com/en-
us/helptopics/?questionid=2655
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