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AHHOTAIMS K JOMOJHUTEIHLHOH 00111€e00pa3oBaTe/IbHOM 0011Iepa3BUBAIOLLEH
NporpaMMe TeXHU4eCKOl HANPaBJeHHOCTH «CoBpeMeHHbIil podoT»

JlomonHuTenbHass — 00meoOpa3oBaTesnbHas — OOIIEepa3BUBAIOIIAs  MPOTPaMMa
TeXHUYECKOW HampaBieHHOCTH «CoBpeMeHHbI pobOoT» (mamee — Ilporpamma)
HallpaBj€Ha Ha pPA3BUTHE TEXHUYECKOIO MBIIUIEHUS M TBOPYECKHX CIIOCOOHOCTEMN
o0yJaromuxcs Yepe3 CUCTEMHYI0 padoTy ¢ COBPEMEHHBIMH TEXHOJIOTUSIMHU.

[Iporpamma dopMHpyeT YCTOMYMBBIA HWHTEpPEC K WHXKEHEPHBIM HayKam,
pOOOTOTEXHUKE, MPOrpaMMUPOBAHUIO, MOJeIpoBannio U 3D-neyatu. OOyyaromuecs
MOJIy4arOT BO3MOKHOCTh HE TOJIbKO KOHCTPYUPOBATh U MPOrPAMMHUPOBATH MOJIENH, HO
U HAXOAWTh TEXHUYECKHE PEIICHUs NPUKIAJAHBIX 3a7ad. B mporecce 3aHATHIl JETH
OCBaMBAIOT OCHOBBI JJIEKTPUYECTBA, PaOOThl C MHUKPOKOHTPOJUIEpAMHU, HPUHIIUIIBI
WHXEHEPHOTO MBIIUICHUSI U U300peTaTeNIbckoil AesTenbHOCTU. Ha HavanbHOM 3Tare
OCBOCHMSI ~ IpPOrpaMMbl  OOy4YaroIIMeCs  3HAKOMATCA C  pOOOTOTEXHHUYECKUM
koHcTpykTopoM LEGO Mindstorms EV3, ocBauBaoT cpeay mHTporpaMMupOBaHMS,
CEHCOpbI, MOTOpPBI, MPOEKTHUPYIOT M MPOTrPaMMHUPYIOT aBTOHOMHBIX POOOTOB. ITO
MO3BOJISIET 3aKPENUTh HWHXKCHEPHbIE M AJITOPUTMHYECKUE 3HAHUSA B JIOCTYHMHOW U
HarsigHOM  opme, CrocoOCTBYET (POPMHUPOBAHUIO JIOTUUECKOTO MBINUICHUS U
TEXHUYECKON TPAMOTHOCTH.

[Iporpamma  BkmoyaeT Onok  «l/HXeHepHble pemeHus’», B  KOTOPOM
oOyuJaroluecs: y4arcs TEXHUYECKH pellaTh THUIOBBIE 3a/ladydl U OCBAWBAIOT 0a30BbIE
npuémbl n3o0peraTenbeTBa. PaboTa Mo 3TOMY HAampaBiICHHMIO 3aKJIaJbIBAET OCHOBBI
aHaJIM3a, JIOTUKU U CUCTEMHOTO MOAX0/1a K PEIICHUIO IPAKTUYECKUX 3aa4.

B xone oOydeHus: ywamuecs: oBiajeBaloT 6azamu paboTbl ¢ Arduino, co3arot
mozaenu B cpeae KOMIIAC 3D, yuaTcss MpOeKTUPOBaTh COOCTBEHHBIE YCTPOMCTBA U
nonOupaTh  MaTtepuanbl JUIsi WX peanu3anuy. [akoll  MOAXOA — pa3BUBAET
MPOCTPAHCTBEHHOE MBILUIEHUE W TO3BOJSET IPUMEHATHh I[OJy4YEHHbIE 3HAHUS B
KOHKPETHBIX TMpoekTax. Takke mporpaMma I[OMOraeT oOOy4arolUMcs OCBOUTh
MPUHIUIBI POEKTHOM AESITEIbHOCTH, IPUOOPECTH HABBIKU Pa0OThI C U3BMEPUTEITbHBIMU
npudopamMu ¥ HUPPOBBIMA MHCTPYMEHTAMH.

AKTYaJIbHOCTH

[Iporpamma cooTBeTCTBYET LensiM pedopMmHpoBaHus oOpazoBaHusi B Poccuu u
COJICUCTBYET PA3BUTHIO MHKEHEPHO-TEXHUYECKOTO MOTEeHIHaNa AeTei. OHa mo3BOJISIET
dopMupoBaTh y O0OyYarolIMXCS CHCTEMHOE MBbILIUIEHUE, YCTOMYMBBIM HHTEpEC K
TEXHUYECKOMY TBOPYECTBY U CIIOCOOHOCTh MPUMEHSATH 3HaHUS B pealbHOM Ku3HU. B
ycinoBusiX 1UGPoOBON TpaHchopMaIlMK U PACTyIIEH POJIM TEXHOJIOTHM BaKHO 00y4aTh
neTeil paboTe ¢ aBTOMATUKOW, MUKPOKOHTposuiepamu, 3D-meuaTeio U WHKEHEPHBIM
MOJICJINPOBAHUEM.

Ucnons3oBanne LEGO EV3 pgemaer ocBoeHHWe MNpOrpaMMUPOBaHUA U
aBTOMATHU3aLIMU JTOCTYIHBIM U MOHSATHBIM JJIS1 IIKOJbHUKOB. KOHCTPYKTOpP MO3BOJISIET B
UrpoBo (opMe 3akperuisiTh 3HaHUS MO MareMmaTuke, (u3uke W HUHPOpMaTHKE,
dbopMupyeT  HaBBIKM  KOMAaHJAHOM WM  TPOEKTHOW  paboThl,  CIOCOOCTBYET
npodeccuOHaNbHON OPUEHTALMU B MHKEHEPHO-TEXHUUECKOM cdepe.



HoBusna

[Iporpamma  mga€T  BO3MOXKHOCTH  KaXIOMYy  OOydwaromeMycsi — BbIOpaTh
WHIUBUYAIbHYI0 TPAEGKTOPHIO B 3aBUCUMOCTH OT MHTEPECOB M YPOBHS NOJATOTOBKH.
OCHOBHOE BHUMAaHHE YJIEISETCS MPaKTUKO-OPHEHTHPOBAHHOMY OOYYEHHIO 4Yepe3
paboTy C peaabHbIMU TEXHUYECKUMHU 3aJa4aMH.

Wnterpamus monyns LEGO EV3 mozBomnsier BHeaApuTh 3PGEKTUBHBIE METOIBI
npoOJIeMHOTO M TMPOEKTHOrO OOydeHHus. Ydalruecss ydarcs KOHCTPYHMpPOBATh
yOpaBJIsIEMbIE  CHUCTEMbI, MPUMEHATb CEHCOPUKY U JIOTUYECKHE OJIOKH, YTO
COOTBETCTBYET COBPEMEHHBIM TPEOOBAHUSM UHKEHEPHOT'O 00pa30BaHUSI.

[Iporpamma 0ObeAUHSIET PJIEMEHTH KOHCTPYUPOBAHUS, pOorpaMMupoBanus, 3D-
MOJICIMPOBAHUS W  JJIEKTPOHMKH, YTO TO3BOJSIET pPa3BUBaTh yHHUBEPCAIbHbBIC
WHKCHEPHbIC HABBIKU. YYallluecs OCBAUBAIOT MPOEKTHYIO JIEATEIbHOCTh B YCIOBUSX,
MPUOJIMKEHHBIX K COBPEMEHHOMY IMPOU3BO/ICTBY.

brok «MHXeHepHbIe PEeIeHMs» MOMOTaeT BBICTPOUTH JOTUYECKYIO LEMNOYKY OT
MIOCTAHOBKH 33J1a4M J10 €€ TEXHUYECKOU peashu3aluu.

OTiiImunTeIbHbIE 0CO0EHHOCTH

[Iporpamma peanu3zyeT BHYTPUIIPEAMETHBIE U MEXKIPEAMETHBIE CBSI3U C
MaTeMaTuKOW, (U3MKOH, HHPOPMATUKOM, TEXHOJOTHEW W YepyeHUEeM. YUeOHbIN
MaTepHua JOTMYHO BOHMCAH B 00pa30oBaTENbHYIO TPACKTOPUIO IIKOJIBHUKA U MO3BOJISIET
3aKpENUTh IIKOJbHBIE 3HAHUS YEPE3 MPAKTUKY .

IIporpamma BKIIFOYAET Pa3sHOYPOBHEBBIM IOAXOJ, YTO IMO3BOJIIET aJalTHPOBAThH
COJEpKaHUE IMOJ YPOBEHb NOJIIOTOBKM  oOyuwaromierocsi. KoHTponbHble U
JUArHOCTUYECKHE MAaTEpHalIbl IOCTPOEHBI € YYETOM JTOrO MPUHLMUIA. YYalluecs
MOJIY4Yal0T BO3MOKHOCTh MPUMEHATH 3HAHUSI B KOHKYPCAaxX, BBICTABKAX U MHXKEHEPHBIX
COPEBHOBAHMSX, YTO MOTUBUPYET U MOAJIEP)KUBAECT UHTEPEC K O0YUECHHUIO.

HarpaBneHHOCTh IPOTPaMMBL: mMexHUYecKas

Bospacm obyuarowuxcs: Bo3pact 8-18 net

Obwuti 06vém yacoeg: 648 vacos (nepBbiit rogq — 216 vacos, BTopoit rogq — 216
4acoB, TpeTui rogq — 216 yacos)

Peoswcum 3anamuu: 3 paza B HeZento 1o 2 y4yeOHbIX yaca, HeJlelbHasi Harpy3ka —
6 yueOHBIX YacoB

Dopmbl 00yueHUs U BUObL 3AHAMULL

@opMa  3aHATUH: HHIMBHUIYaJIbHO-TPYIIOBasg, OYHAasi C MPUMEHEHUEM
JUCTAaHIMOHHBIX TEXHOJIOTUH.

Kaxnoe 3aHsATHE BKIIIOYAeT TEOPETHMUYECKYIO YacTh U IMPAKTHUYECKYIO padoTy.
Teopernyeckas 4acTb — 3TO U3yYEHHE OCHOB MOJIEIUPOBAHUS, IPOTPAMMUPOBAHUS U
AJIEKTPOTEXHUKHU, UICTOPUU U TIPUHLUIIOB paOOThI YCTPOMCTB.

[IpakTuueckas yacth — cOOpKa W MPOrpaMMHpPOBaHKE POOOTOB, co3nanue 3D-
MoJieJiel, MOArOTOBKA M pean3alis IPOEKTOB. 3aHATHS 3aBEPIIAIOTCS OPOpPMICHUEM
TEXHUYECKOM W NPOEKTHOW JOKYMEHTAlMW, IIOATOTOBKOM K BBICTABKAM U
COPEBHOBAHMSIM.

Hnst peanuzanuu IIporpamMmsl mpenycMOTpeHa BO3MOXKHOCTh AUCTAHIIMOHHOTO
oOydeHus. YueOHble MaTepuaibl pa3MelaloTcs B OHJIalH-Tpynne oobeanHeHus: «Mup
Po6otroB» Bo BKoHTakTe, Takke HCHOIB3YETCS OJIIEKTPOHHAs IIOYTa, M JpYyrue
MHTEPHET-CPEACTBA KOMMYHUKALIUH.
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1. HOACHUMTEJBbHASA 3AIINCKA

JononHutenbHas — 00meoOpa3oBatesibHas  oOllepa3BUBalolas  MporpaMma
«CoBpeMeHHBII poOOT» UMEET TEXHUYECKYIO0 HalpaBleHHOCTh. EE conepkanue
HAIIEJICHO Ha pa3BUTHE I[I03HABATEJIbHBIX HWHTEPECOB, HMH)KECHEPHOTO MBIILICHUS U
TEXHUYECKOTO TBOpYecTBa. B I1eHTpe BHUMaHUA — (QOPMHUPOBAHUE y MOAPOCTKOB
MOTHBAllMd K OOYYEHHIO Yepe3 COo3JaHue COOCTBEHHBIX MOJIENeH, HCCleOBaHUE
NPUHIIMIIOB pabOThl YCTPOMCTB M y4acTHE B MPOEKTHOM aesitenbHOCTU. [Iporpamma
MO3BOJIIET OCBAWBATh HABBIKK PAOOTHI C TEXHUYECKUMHU YCTPOMCTBAMH, IPOTPAMMHBIM
o0ecrieueHneM U  HMHXXEHEPHBIMH  HWHCTPYMEHTaMH, CIHOCOOCTBYET  Pa3BUTHIO
CaMOCTOATEIbHOCTH, OTBETCTBEHHOCTH U YBEPEHHOCTH B cele.

Ha cerogHsmHuil JeHb TEXHOJIOTHYECKasi TPAMOTHOCTh TaK K€ HEO0X0IuMa, Kak
Y YMEHUE YNTaTh WA CUUTATh. POOOTHI, 1aTYNKHU, aBTOMAaTHUYECKUE YCTPOMUCTBA — BCE
3TO Y€ CTaJ0 YaCThIO COBPEMEHHOM XU3HH. be3 MOHMMaHus, KaKk OHU YCTPOEHBI U KaK
paboTaroT,  IIKOJBHUKY  TPYIHO  OCO3HAHHO  BBIOMpPATH  YYEOHYIO  WIH
npo(heCcCHOHATIBHYIO TPACKTOPHIO. YuacTue B mporpamMmme « CoBpeMeHHbIH poOOT» NaéT
BO3MOXKHOCTh IIOYYBCTBOBaTh ce0si co3laTeneM M H300peTareieM, HayduThCsl HE
TOJILKO COOMpaTh, HO W MPOrpaMMHpPOBaTh, MOJEIUPOBaTH W KOHCTPYHPOBATH
YCTPOMCTBA, IPUMEHUMBIE B )KU3HHU.

OOyueHne BceM CYLIECTBYIOIIMM CErofgHs IularopMaM U TEXHOJIOTUSAM
HEBO3MOXXKHO U He Tpebyerca. [opa3no BakHee HAyuyuTh LIKOJIbHUKA 0a30BBIM
NPUHIMIAM, KOTOPbIE TOMOTYT €My B OYJIyIlIeM OCBauWBaTb HOBbIE MHCTPYMEHTHI U
aJanTHUPOBATHCA K OBICTPO MEHSIOIIEMYCS MUPY .

OcHOBHOE BHMMaHHE B paboTe 00bEIUHEHUS HAMPABIECHO HA Pa3BUTHUE JIOTHUKH,
IMPOCTPAHCTBEHHOI'O MBILUICHUS, HHKEHEPHOTO MOAXO0Ja U CIOCOOHOCTH K aHaJIu3y.
Yepe3 NPOEKTHYIO M UCCIEA0BATENbCKYIO ACSITENbHOCTh JI€TU y4aTcsl CTaBUThH IIEJIH,
MJIaHUPOBATH IEMCTBUS U JOBOJUTH UJIEU A0 PE3yJbTara.

B nameii TBopueckoil 1aboparopuu poOOTOTEXHUKU yYallluecs y4yaTcsi BUIIETh
npobiieMy M HaxOJUTh TEXHUYECKHH MyTh €€ pelieHus. Bmecte ¢ megarorom OHu
[OIIATOBO PEaM3yIOT MPOEKT — OyAb TO AaBTOHOMHBIA pOOOT, 3JIEKTPOHHOE
ycTpoicTBO win  (GyHKIMoHaiabHass 3D-mozens. PaboThl, co3maHHBIE JETHMH,
CTaHOBATCS PE3YyJbTATOM UX MH)XEHEPHOTO MOMCKA, BKIIOYAIOIIEr0 3HaHUs, (paHTa3UI0

U TPY/I.

lIpoepamma cocmaenena 6 coomeemcmeuu co caedyroueti HOPMAMUBHO-
npasosoil 6azotl:

@®enepanbHbiM  3aKkOHOM 0T 29.12.2012 Ne273-®3 «O6 o0Opa3oBaHuu B
Poccuiickoit @eaepaunn» (C U3MEHEHUSIMH U TOTIOJIHEHUSIMHU ).

OenepanbHbM 3aKOHOM OT 24.07.1998 Nol124-®d3 «OO0 OCHOBHBIX TapaHTHAX
npaB pedeHka B Poccuiickoit denepanuny (C UBMEHEHUSIMU U JOTIOJTHEHUSIMU ).



VYkazom IlIpesumenta Poccuiickoit ®enepanuu ot 25.04.2022 Ne231 «O06
oO0bsBiennn B Poccuiickoit ®eneparuu JlecaTuneTrus HayKu U TEXHOJIOTHID.

Vkazom Ilpesunenta Poccuiickoit ®enepanuu ot 29.05.2017 Ne240 «O06
oOwsBriennu B Poccutickoit denepanun Jecatunetus aerctea Ha 2018 — 2027 roasiy.

[ToctanoBnennem IlpaBurenbctBa Poccuiickoit ®enepauuu ot 26.12.2017
Nel642 «OO0 yTBepaeHUM rocyJapcTBEHHOM mporpammel Poccuiickoit denepanumn
«Pa3BuTHE 00pa30BaHUY.

Pacnopskenuem IlpaBurensctBa Poccniickoit @eaeparuu ot 31.03.2022 Ne678-
p «O06 ytBepxaeHnu KoHuenuuu pa3BUTHs JOMOTHUTEIIBHOTO 00pa30BaHus» (BMECTE C
«Konrenmuei pa3BuTus JOMOJHUTEIBHOTO oOpazoBanus jnere 10 2030 rogay).

Pacniopsixkenuem  IIpaButensctBa Poccuiickoit ®enepanun ot 28.04.2023
Nel105-p «O6 yrBepxkaenun Konuenmuu uHGOpPMAIMOHHONW OE€301aCHOCTH JeTel B
Poccuiickon @enepaunm.

[Ipukazom MunncrepcerBa npocsemenus Poccuiickon ®@enepanuum ot 27.07.2022
Ne629 «O06 yrBepknenun Ilopsinka opranu3anu U OCYIIECTBICHUSI 00pa30BaTEeIbHOM
JeSATEIbHOCTH I10 JOMOJIHHUTEIBHBIM 0011€00pa30BaTEIbHBIM IPOrPaMMaM.

[Tpukazom Munucrepcra npocsemienus: Poccuiickoit @enepanuu ot 02.12.2019
Ne 649 «O06 ytBepxkaenuu LleneBoit Mmoaenu uuppoBoi 00pa30BaATETBLHON CPEIBD).

IIpukazom MununcrepcerBa npocsemenus Poccuiickonn @enepanuu ot 03.09.2019
Ne467 «OO0 yrBepxknenun lLleneBoli MoAENH pa3BUTHS PETUOHANBHBIX CHUCTEM
JOTIOJTHUTEIHLHOTO 00pa30BaHUs JCTEil».

[TncemoM MunnctepcTBa npocseuienns Poccuiickoit @enepanuu ot 07.04.2021
Ne06-433 «O HampaBileHHH METOAWYECKHX pekoMeHmauwin» (Meroauueckue
PEKOMEHJIAIMKU 110 pealii3allii CTPATETUU Pa3BUTHsI BOCIHUTAHUS HA YPOBHE CyObEKTa
Poccuiickoit @enepanuu 1o 2025 roxa).

[Ipukazom MuHnucTepcTBa Tpylda U couuanbHOM 3ammTtel PO ot 22.09.2021
No652- «O6  ytBepxkaeHuun  mpodeccuoHanbHoro  crangapra  «llemaror
JOTIOJTHUTENBHOTO 00pa30BaHusl JETEN U B3POCIIBIX).

[lucemoM MuHKcTepcTBa HayKM M BhIcIIero oOpa3oBaHus Poccuiickoit
®enepanuu ot 18.11.2015 Ne09-3242 «O nampasienun uHpopmarum» (Meroanueckue
pPEKOMEHJAMM 1O  MPOEKTUPOBAHHUIO  JIOMOJHHUTEIBHBIX  OOIIEpa3BUBAIOIINX
porpamm).

ITocTaHOBIIEHHEM TJIABHOTO TOCYIAPCTBEHHOTO CAHUTApHOro Bpauya Poccuiickon
®enepanuu ot 28.09.2020 Ne28 «O6 yrBepxkaennn canutapabix npasui CIT 2.4.3648-
20 «CaHuTapHO-AMUAEMHUOJIIOTUYECKHE TPeOOBaHMSI K OpraHU3AIMSIM BOCIUTAHUS U
OoOy4eHMsI, OTAbIXA U 03JI0POBJICHUS JIETEH U MOJIOJCIKI.

[TocranoBinenneM agMuHucTpanu ropoma Jlunmenka ot 14.02.2020 Nel33
MynurunansHas nporpamma «Pa3Butue obpazoBanus roposa Jlumerkay.

YcraBoM MYHUIMIAIBHOTO ABTOHOMHOTO  YUPEKJIEHHSI JIOMOJIHUTEIBHOIO
oOpa3zoBaHus IIEHTPA TEXHUUECKOTO TBOopUecTBa «HoBonumnenxuit» r. Jlumnerka.

JIuneH3ueil MyHUUMIAIBHOTO ABTOHOMHOIO YYPEXKIEHUS JOMOIHUTEIBHOIO
oOpa3zoBaHus IIEHTPA TEXHUUECKOTO TBOopUecTBa «HoBonumnenuxuit» r. Jlumnerka.



[TonoxxeHneM 00 arTecTalMM y4YalUXCs MYHUIUNAIBHOTO aBTOHOMHOIO
YUPEXKIEHUS JIOMOJHUTEIBHOTO O00pa3oBaHUs IIEHTpAa TEXHUYECKOTO TBOPUYECTBA
«HoBommnenkwnii» r. JIunenka.

[TonoxkeHneM O JOMOJHUTENBLHOM 0011e00pa30BaTENbHON 0O0IIepa3BUBAIOIICH
IIPOTPaMME  MYHHULMIAIBHOTO  ABTOHOMHOTO  YUYPEXACHUS  JIONOJIHUTEIBHOIO
oOpa3oBaHus [IEHTpa TEXHUUECKOTo TBopuecTBa «HoBomunerkuii» T. Jlunenxka.

Paboueii mporpammoii BOCIIMTaHNUS MYHULUIIAJIBHOTO ABTOHOMHOI'O YUPEXKICHUS
JIOTIOJIHUTEIBHOIO 00pa30oBaHMsl LIEHTpa TEXHUYECKOro TBopuecTBa «HoBosmmenknii»
r. Jlumenka.

Hanpag/jieHHOCTH IPOrpaMMbI

JlomonHuTenbHass — 00mIeoOpa3oBaTenbHas — OO0IIEepa3BUBAOIIAs  MPOTPaMMa
«CoBpemMeHHBII  poOOT» HMMEET TEXHMYECKYI0 HamlpaBlieHHOCTh. [Iporpamma
pa3paboTaHa C y4€TOM COBPEMEHHBIX TEXHOJIOTMM W OPUEHTHUPOBAHA HA Pa3BUTHUE
WHXEHEPHOI'0 MBIIIUICHHSI, HABBIKOB KOHCTPYUPOBAHMS K OCHOB IIPOrPAMMHUPOBAHHS.

Ha nepBom roay o0ydenust ucnomasiyercs KoHCTpykTtop LEGO Mindstorms EV3
KaK HayaJbHbIN 3Tall JJIs1 OCBOEHUS 0A30BbIX MOHATHI POOOTOTEXHUKH U aITOPUTMHUKH.

3anatusa GopMHUPYIOT y oOOydaroluXcsi MpakTUYECKHME YMEHHS B 001acTu
MOJICIMPOBAHUS, CXeMOTEXHUKHU U pabOThI ¢ miaTdopmoit Arduino.

IIporpamma nmoMoraer NIKOJIbHUKAaM IPUMEHATh 3HAHUS Ha NPAKTHKE, pa3BUBATh
JIOTHYECKOE U MPOCTPAHCTBEHHOE MBIIIEHUE, PA00OTaTh CAMOCTOSITEILHO U B KOMAH/IE.
[Toy4yeHHbIE HABBIKM MO>XHO HCIIOJIb30BaTh IPY BBIITOJIHEHUM IPOEKTOB M YYacTUU B
KOHKypCax.

[Iporpamma omnupaeTrcsi Ha MHOTOJIETHUI MeJarorn4ecKuid OnbIT U 00eCIeYnBAET
LEJIOCTHBIM MOAX0A K (OPMHPOBAHUIO TEXHUYECKOM TPAaMOTHOCTH Yy JETed W
MOAPOCTKOB.

[Iporpamma npenycMaTpuBaeT paboTy ¢ ydaluMucs Bo3pacta ot 8 10 18 ner.

AKTYaJIbHOCTH IPOTrPaMMbI

AKTYyalbHOCTh TIPOTpaMMBbl OOYCJIOBJIEHA TEM, 4YTO OHA (OPMHUPYET HUHTEpEC K
WHXCHEPHOMY TBOPUYECTBY W TexHHYeckuM mpodeccusim. [Iporpamma mnomoraer
IIKOJbHUKAM OTOMTH OT MACCUBHOTO MOTpeOsieHuss WHGOpMAllUM U BOBJICKAET B
OCMBICIICHHYIO MTPOEKTHYIO E€SATEIBHOCTh. Y Yallluecsl Y3HAIOT, YTO TEXHOJIOTHUU — 3TO
HE TOJIbKO HWIPbl, HO U HMHCTPYMEHT Uil CO3JAHUS TIOJE3HBIX BEIICH. 3aHATHUS
pa3BUBAIOT MHTEpPEC K TaKUM IpeaMeramM, Kak (u3vka, MaTeMaTuka, MHGOpMaTUKa U
TEXHOJIOT UL

DyHKYUOHAIbHOE NPeOHA3HAYeHUe NPOZPAMMbL: Y4eOHO-TT03HABATEIbHOE.

Dopma opeanuzayuu: TPyNIOBAs.



HoBuszHa nporpamMmmsl

HoBu3Ha mnporpaMMbl COCTOMUT B TOM, YTO OHAa OOBEIUHSAET 3JIEMEHTHI
WH)KCHEPUHU, MOJICIMPOBAaHUS W H300peTarenbcTBa. B mporecce 3aHATUR  JIETH
OPOXOAAT MyTh OT HJAEU OO TOTOBOTO YCTPOWCTBA. DTO MO3BOJIIET UM HE TOJIBKO
NOJyYUTh  TEXHUYECKHME  HABbIKM, HO U  PACKpbITh JIMYHBIE  KadecTsa:
LEJIEeYCTPEMIEHHOCTh, HHULIMATUBHOCTh, CAMOCTOATENBHOCTh. PaboTa Haj mpoekramu
IPOXOJUT B KOJUIEKTHBE, 4YTO pa3BUBACT KOMMYHHMKATHBHBIE M OpPraHHU3aTOPCKUE
CIIOCOOHOCTH.

Iledacocuueckas  yenecoobpasHocmv — npocpammuvl — 3aKiIO4aeTca B €€
JOCTYITHOCTH ISl OoOydwarolmuxcsi pa3Horo Bo3pacta. Kaxnaplii peOEHOK MOXkKeT
OpOSIBUTh ce0sA: KTO-TO B COOpKE, KTO-TO B NPOrPAMMHUPOBAHHMH, KTO-TO B
MOJICTTUPOBAHUH. 3aHATHS (POPMUPYIOT OTBETCTBEHHOCTh U CTUMYJIUPYIOT MHTEpEC K
00y4eHHI0.

Ilo cnocoby Odeamenvnocmu npoecpamma — TPOIYKTUBHAS, TaK KAaK KOHEUYHBII
pe3ynbTaT — 3TO CAMOCTOATENBHO CO3/IAHHOE YCTPONUCTBO WU MPOEKT.

11o yeneobecneyenuio npocpamma sIBASETCA 00LLIEpa3BUBAIOLIECH.

OTiu4uTebHBbIE 0COOEHHOCTH NMPOrPaMMBbI

OtnuuyuTtenpbHas  OCOOCHHOCTh  JOTOJHUTENIBHOM  00IIe00pa3oBaTebHON
oOmepa3BuBatonieil mporpammbl  «COBpEMEHHBIM pOOOT» COCTOUT B BO3MOKHOCTH
BBIOOpA TPAEKTOPUU OOY4YEHHS B 3aBUCUMOCTH OT HMHTEPECOB M CIIOCOOHOCTEHN
y4alerocs.

[Iporpamma HMeeT MNO3TANHYIO CTPYKTYpY, KOTOpas MO3BOJISIET MOCTEHEHHO
yIIIyOIsTh 3HAHUS U HABBIKU B 00JIACTH MHXKEHEPUU U POOOTOTEXHUKH.

[TepBbrit aTan o0ydeHus BKIOYAET paboOTy ¢ 00pa3oBaTEIbHBIM KOHCTPYKTOPOM
LEGO Mindstorms EV3. Drta cpena ucnonb3yeTcst s HA4aJIbHOTO OCBOCHMSI OCHOB
MpOrpaMMHUpPOBAaHUsI, JIOTUKH, B3aWMOJCWUCTBUS JATYMKOB M  HCIOJHHUTEIBHBIX
mexanusMoB. Padota ¢ LEGO EV3 dopMupyeT y yuanmxcsi HauaabHbIe HHXKEHEPHBIC
MpeACTaBlIeHUsT B WrpoBoil ¢opme, 3akianpiBas (QyHIaMEHT I JajdbHEHIIero
oOyueHus.

Bropoit stan npeanonaraer paboTy ¢ 0a30BBIMHM MOHSATUSIMHU AJIEKTPUUYECKUX
LIETIEH, OCHOB CXEMOTEXHMKH, MMPOCTOrO MporpaMmupoBanus u 3D-monennposanus. B
Ipoliecce 3aHsATUN pa3BUBAETCS JIOTMKA, BHUMAHUE U TEXHUYECKOE MbIlUIeHue. Jlanee
cienyer paboTa HaJ MPOEKTaMH, CO3JlaHue (PYHKIIMOHAIBHBIX MOJEIEH M ydacTue B
KOHKYpCax.

VYyeOHblli MaTepuall CBS3aH C (PU3MKOW, MaTEeMaTUKOW, HHPOPMATUKOU U
TEXHOJIOTUEH, YTO MOMOTAET 3aKPENUTh IIKOJbHbIE 3HAHUS HA ITPAKTUKE.

[Iporpamma  peanmu3yeT  pasHOYpOBHEBBIM  moaxon. KoOHTponbHblE M
JUArHOCTUYECKHE MaTepUaibl TMO3BOJISIIOT ONPENEIUTh YPOBEHb IMOJATOTOBKH U
CKOPPEKTHUPOBATH MAPIIPYT OOYUCHHMSI IJIs1 K&KOTO YUYACTHUKA.



AnpecaTt nporpamMmabl

B peanuzanuu gaHHOM IporpaMMBbl y4acTBYIOT oOyuatomuecs 8-18 jer.

[Tpuém oOyuaromuxcst Ha nporpaMmy «CoBpeMEHHBIH poOOT» OCYIIECTBISETCS
Ha OCHOBE BCTYIUTEJIbHBIX UCIIBITAHUH, IPOBOJIMMBIX B Hauaje y4eOHOro roja.

WcnplTaHus HanpaBlIEHbl HAa ONPEIEIIEHUE YPOBHS MOJATOTOBKM PEOEHKAa U €ro
pacnpeneneHue 1o o0pa3oBaTENIbHOM TPAaeKTOPUM: CTApTOBBIA, 0a30BBIA WU
IPOABUHYTHIN YPOBEHb.

dopma U copepxKaHUE UCTIBITAHUI ONPEIENAIOTCS PYKOBOAUTEIEM 00BEANHEHUS
Y MOTYT BKJIIOUYATh!

1. TlpakThueckoe 3agaHUe: MPOCTEillIee JOTUYECKOE YIpakHEHue, pabdora ¢
rpagu4IecKuM peaakTopom, coopka 6a3oBoit korcTpykiuu LEGO EV3, nemoncTparms
aneMenTapHoro anroputma B Arduino IDE u 1p.;

2. CobOecenoBaHue C 1I€JIbIO OIIEHKM MOTHBAallMM K OOYYEHHUIO, YMEHUS
(dbopMyIMpOBAaTh MBICIIH U CTABUTH LIEJIH.

Kpome TexHHueCKUX 3HAHUH, IPH PUEME YIUTHIBAIOTCS

1. KomMyHUKaTHMBHBIC HABBIKU;

2. YMeHue paboTaTh B KOJIJICKTUBE;

3. JloOpokenaTenbHOCTb, BEXIUBOCTh, CAMOKOHTPOIb;

4. CnocoOHOCTb BBIIOJIHATh HHCTPYKIMH U COOTIOAATh TUCLUILINHY.

PykoBonuTens BIpaBe aalTupoOBaTh CTPYKTYPY U opMaT UCHBITAHUHN ¢ y4ETOM
BO3pacTa M HMHAWBHUIYaAJbHBIX OCOOEHHOCTEH OOydYaromMXcCs, a TaK K€ NPUHUMATb
UTOTOBOE PELLIEHUE O 3aYMCIIEHUU U BBIOOPE YPOBHS 0OyUYEHHUS.

[Ipenmonaraercs, 4To ydyariuecs: 3HaKOMbI C COBPEMEHHBIMHU WH(OPMAaIIMOHHBIMU
TEXHOJOTHSIMH  TIPEACTABICHUS Pa3NIWYHOM WHGPOpPMAIIUU, XOPOIIO YCBaWBAIOT
JIOTUYECKY10 UH(POPMAITHUIO.

Kypc noctyneH mKoJabHUKY OOBIYHBIX CPETHUX CIIOCOOHOCTEHN.

Bo3pacr o0yuaromuxcs, y4acTBYIOUIMX B 0CBOCHUH MPOTrPAMMBbI

®opmupoBaHuE YUYEOHBIX I'PYMHN OCYLIECTBISIETCS C y4€TOM Bo3pacTa (IrpyIibl
ydalumxcs MOTyT ObITh Kak OJHOBO3PACTHbIE, TaK M Pa3HOBO3PACTHBIE), YPOBHS
MOATOTOBKHU yYaluxcs, 0a3uCHbIX 3HAHUN, TPUOOPETEHHBIX B 00I1e00pa30BaTEILHON
IIKOJIE, HABBIKOB paboTHI ¢ KoMmbIoTepoM. [Ipeanonaraercs, 4To yJammecs: 3HaKOMBI €
COBpEMEHHBIMH MH(POPMAIIMOHHBIMH ~ TEXHOJOTHSIMH  TPEJCTABICHHUS PA3TUYHON
uHGOpPMAIH, XOPOIIIO YCBAUBAIOT JJIOTUIECKYIO HH(DOPMALIHIO.

B oOwveanHeHne yuammecs 3a4MCISIFOTCS IO JKEJIaHWI0. YPOBEHb IMOATOTOBKH
JeTedl mpu mnpueMme ompenensercs cobecenoBaHueM. Kypc TOCTYNeH IIKOJIBHUKY
OOBIYHBIX CPETHUX CIIOCOOHOCTEH.

O0beM U CPOK 0CBOEHHE IPOrPaMMbI, PEKUM 3aHATHH

Cpok peanuzayuu npoepammsl — 3 roja.



Obwuti 06vém yacos: 648 vacos (nepBbiii rogq — 216 vacos, Bropoit rogq — 216
4acoB, TpeTui rogq — 216 yacos)

Peowcum 3ansamuu: 3 pasa B HeZeNIo 10 2 y4eOHbIX yaca, HEJeIbHAsl Harpy3Ka —
6 y4eOHBIX YacOB

l. [lepBoiii Ton oOyueHus — 216 yaca (3 3aHATHS B HENENIO MO 2 4Yaca KaxkI0e
3aHSITHE).

2. Bropoii rog o0yuenuss — 216 yvaca (3 3aHATHS B HEOENIO MO 2 4Yaca KaxJIoe
3aHATHE).

3. Tperuit rog oOydyeHuss — 216 yaca (3 3aHATHS B HEACNIO MO 2 Yaca Kaxkaoe
3aHATHE).

[IponomxurensHOCTh 3aHATHS — 40 MUHYT. MexXIly 3aHATHSIMHU TPEIyCMOTPEH
nepepbiB B 10 MUHYT.
®opma 00yueHus

O‘lHaH, C IPUMCHCHHUCM JUCTAHIINOHHBIX TEXHOJIOT UM

Oco0eHHoOCTH OpraHu3anu 00pPa3oBaTeJbHOI0 MpoLecca

OOpaszoBaTenbHbId  TpoLecC  (3aHATHA)  OCYHIECTBJISETCS B IpyMIax
oOyuaronuxcs pasHoro Bo3pacta. (CocraB TIpynmnbl MOCTOSHHBIN;  KOJIUYECTBO
oOyyaromumxcsi B 0JIHOM rpyre — 6-10 yenoBek.

[IporpamMma mpenocTaBiieT BO3MOXXHOCTb OCBOEHHUSI YUE€OHOIO COJEp KaHUSA
3aHATUNA C YYE€TOM HHAWBUIYaJIbHOTO YPOBHS OOIIEr0 pa3BUTHS OOyyarolIUXcs,
criocoOHOCTEM M MoTHBalMM. B pamkax mnporpammbsl IpeanoJlaracTcs peaiu3anus
NapaJIebHBIX ITPOLIECCOB OCBOEHHUS COAEPKAHMS MPOrpaMMbl HAa Pa3HBIX YPOBHAX
JOCTYITHOCTH M CTENEHU CIOXHOCTH, C ONOPOM Ha JUAarHOCTUKY CTapTOBBIX
BO3MOYKHOCTEM KaKIOro u3 ydacTHUKOB. ConepkaHue, mpeljaraeMble 3alaHds U
3a/layd, MNPEeIMETHBI MaTepuan MpOorpaMMbl  JOMOJIHUTEIBHOIO  00pa30BaHUs
OpPTraHW30BaHbI B COOTBETCTBUU CO CJIEAYIOIIMMHU YPOBHIMHU CI0KHOCTH:

1) «CtapTOBBIi YpOBEHBY. YUACTHUKY MpeJjiaracTcsi 3HaKOMCTBO C OCHOBHBIMU
MPEAICTABICHUSIMHU, HE TPEOYIOIUMH BJIAJICHUS CIIEUHUATU3UPOBAHHBIMU MPEIMETHBIMU
3HAHMSIMU M KOHIIENIUSIMU, Y4YacTUE€ B PELICHUMU 3aJaHuid W 3a1ay, 00JIaJarollux
MUHUMAJIBHBIM YPOBHEM CJI0)KHOCTH, HEOOXOJMMBIM [iJIi OCBOEHHUS COJEpKaHUS
POTrPaMMBI.

2) «ba3oBblii ypoBEeHBY». YUYACTHHMKY TMpeajiaracTcsi y4acTHEe B TOCTAHOBKE WU
pelIeHNH TaKUX 3aJaHuil M 3ajgad, A KOTOPBIX HEOOXOJWMO HCIIOJIb30BAHUE
CHELUAIN3UPOBAHHBIX MPEAMETHBIX 3HAHWM, KoHUenuuid. POopMHUPYIOTCS TOTOBHOCTH
BBITNIOJHATH JEUCTBUS MO OOpasily, TBOPYECKUE 3aJaHUs M 00oramaercs LEeHHOCTHO-
cMmbIciioBas chepa peOeHka.

3) «IIpoBUHYTHII ypPOBEHBY». YYaCTHUKY IPENJIAraeTCsl y4acThe B IOCTAHOBKE U
pelIeHur TakuxX 3aJaHuil M 3a7a4, JUIsi KOTOPBIX HEOOXOJMMO HCIOJIb30BAaHUE
CIIOXHBIX, CHEHUATU3UPOBAHHBIX MPEAMETHBIX 3HAHUW, KOHUENUUNA (BO3MOXKHO,
TpeOyeTCsl KOPPEKTHOE HCIOJIb30BAaHUE KOHIEMIMK U TPEACTABICHUN M3 Pa3HBIX
MpEeIMETHBIX 00nacTei).
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2. IEJIX 1 3AJIAYH TPOT'PAMMBbI

[lens mporpaMmbl: pa3BUTHE WMHXEHEPHBIX CHOCOOHOCTEM U JIOTHYECKOIO
MBIIIUICHUSI 4Y€pPEe3 OBJIaJICHUE HOBHIMU HH)KCHEPHBIMH TEXHOJOTHSIMHU; BOCIUTAHUE
YMHOTO, TEXHUYECKH OOpa30BaHHOTO, TPYJIOJIOOMBOTO YEIOBEKa, CIOCOOHOTO
CaMOCTOATENILHO TPUHUMATh PEIICHUs M YMETh OTCTauBaTh CBOIO TOYKY 3pEHUS;
dbopMHpoBaHUE y MOIPACTAIOIIETO OKOJIEHUS COIMATbHO-3HAYMMBIX [IEHHOCTEH.

3amaun:
JIn4HOCTHBIE:

e Pa3BuTh TBOpUECKHME W HHTEIUIEKTYaJIbHbIE CIOCOOHOCTU YYalllUXCS, HCIHOJIb3YS
3HAHUS] KOMIIBIOTEPHBIX TEXHOJIOTH.

e Omnpenennutb UCXOIHBIA YPOBEHb PA3BUTHUS KaXKJOTO Y4YAIIETOCs ISl ONpPENCIEHUS
30HBI €0 OJIMKANIIETO pa3BUTHA.

e Co3zaarb 00yUaroIIyIo cpeay, KOTopast MO3BOJUT PEOCHKY YUUTHCS YePEe3 CBOM OIBIT
Y OIBIT JAPYTUX, HAXOAUTH PELICHUS CAMOCTOSTEIBbHO, PA3BUBATh CBOM TBOPYECKUE
Y TEXHOJIOTUYECKUE HABBIKHU.

e [IpuBUTH NETAM KYJIBTYpPY TPY/la U MOBEACHUSI.

MeranpenMeTHbIE:

e Pa3BuTh s7MeMEHTH OOpPa3HOTrO, TEXHUYECKOTO MBIILIIEHUS, HW300peTaTeIbHOCTH,
TBOPYECKOW NHUIUATUBBIL;

e Pa3BUTh IIO3HABATEIbHBIA HMHTEPEC K TEXHUYECKOW JIESITEIbHOCTH, PEIICHUIO
TEXHUYECKUX 3a7a4, HAyYHO-TEXHHMYECKOMY TBOPYECTBY; YMEHHUIO HAXOIUTh
PEILICHUSI CAMOCTOSITENIBHO, PA3BUTh TEXHOJOTMYECKUE U KOHCTPYKTOPCKHUE HABBIKHU.

e Bocnurats peGEHKa YEIOBEKOM, 3aHUMAIOIIMMCSI UHTEPECHBIM JIEJIOM, COLUAIBLHO
aJanTUPOBAHHOM JIMYHOCTHIO.

O6pazoBaTenbHbIC (IPEIMETHBIC):

e Jlatp oOywaromuMmcs TE€pBOHAYAIBHOE TMPEJCTABICHUE O POOOTOTEXHUKE W
WHKEHEPHBIX TEXHOJIOTHUSIX.

e Osnakomuth ¢ LEGO EV3 n HayuuTh cO37aBaTh MPOCTHIE MOJEIN I PEILICHUS
TEXHUYECKUX 33]1a4.

e Hayuutr pabGotarhb ¢ MHUKpOKOHTpoJiepamMu Arduino, OCHOBaMH SJEKTPUUYECKUX
nernei u 6a30BOM CXEMOTEXHUKOM.

e (O3HAaKOMUTH C NpuHOUNAMU 3D-MOAENMPOBAHUS M HAYYUTh CO3AaBaTh IPOCTHIC
00bekThI B cpeae KOMITAC 3D.

e (OOyuyuTh HaBBIKAM MPOrPAMMUPOBAHMS U UCIIOJIL30BAHUIO KOMIIbIOTEpPA Kak
MHCTPYMEHTA JIJI1 TEXHUYECKOTO TBOPUECTBA.

o [IpuoOmuTh K MPOEKTHOM M H300PETATEIHCKON NEATEIbHOCTH Yepe3 peIlcHHe
MPUKIIAJIHBIX MHKEHEPHBIX 3a7a4.
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3. COAEPKXAHUE ITPOTPAMMBbI
CBoaHbIIT y4eOHO-TeMaTHYeCKHUIl JIaH

e HaumenoBanue Yposen Oowmee Teopns MpakTika ®opma aTTecTalluK
pa3ziesioB KOJI-BO YaCOH /ROHTPOJIS
1 2 3 4 5 6 7
e 104 112 CamocrosiTenbHbIe
PobGoTrorexnuka TBOPUYECKHUE,
I EV3 C B, 11 216 68 148 nabopaTopHbIS
216 48 168 (B T. 4. MPOEKTHBIX paboTEL.
Arduino: 86 26 60 CaMoOCTOSTCIIbHEIC
2 3HaKOMCTBO U C,b, 11 86 16 70 szgpzi?lf{i’le
OCHOBBI ;)60“2
86 12 |74 (B T. 4. MPOCKTHBIX ) p )
KOMIIAC 3D: 102 40 62 CamocTosTeIbLHBIE
3 OCHOBBI C,B,II 102 24 78 e o
MOJICTTUPOBAHUS E60TEI
102 18 84 (B T. 4. MPOEKTHBIX) p
28 22 6
NuxenepHeie
4 | pemwenus (mpocteie | C, b, I1 28 16 12 becena, onpoc
3a/1a4m)
28 12 16 (B T. 4. MPOEKTHBIX)
74 36 38 CamocrosiTebHbIe
Arduino: mpoeKTsl U TBOPYECKUE,
> MOIYJTH C. b, 11 74 22 >2 nabopaTopHbIE
74 16 |58 (B T. 4. IPOEKTHBIX) paboTsL.
KOMIIAC 3D: o8 18 80 CamocTosTeIbHBIE
6 | cozmanue caoxubix | C, b, I1 98 12 86 n;ggp::(c)Kii’le
metaner u 3D meyaty ,(11)60“131
98 8 90 (B T. 4. IPOEKTHBIX) p )
44 28 16
7 Hiwkenepurie | o g 44 18 26 Becena, ompoc
perreHus
44 14 30(B T. 4. MPOEKTHBIX)
648 241 407
Hroro yacos: C,b, 11 648 153 495
648 111 537
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Y4eOHO-TeMATHYECKNH IIJIAaH

IlepBrblii rog o0yueHus

OO01ee

HaunmenoBanue ®opma
Yposens | koi1-Bo | Teopus IIpakTuka /
pa3jiesioB aTTecTAlMU/KOHTPOJIS
4yacos
C 64 30 34
ng;fi;}(ﬁifaﬁ b 64 20 44 CobecenoBanue,
I];V3 N 64 14 50(B T. 4. npakTHdeckas pabora
MTPOCKTHBIX )
C 48 26 22
Tema Ne 2 BazoBrsie b 48 18 30 CobecenoBanue,
MEXaHU3MBbI 36(BT. u. npakTHueckas pabota
1 48 12 IIPOEKTHBIX)
C 24 16 8
Tema Ne 3 BazoBoe b 24 10 14 CobecenioBanmue,
pPOrpaMMHUPOBaHUE I 24 2 16(B T. 4. npakTHueckas pabota
IIPOEKTHBIX)
C 36 16 20
E&‘)Z ;f;;me b 36 10 26 CoGecenoparite,
MEXAHIAMEL n 36 3 28(B T. 4. npakTHieckas pabota
MTPOCKTHBIX )
C 20 10 10
E[el\éa]i\f; Toe b 20 6 14 CobecenoBanue,
POAIBHIY 16(B T. 4. npakThyeckas pabora
[IPOrPaAMMUPOBAHUE IT 20 4
ITPOCKTHBIX )
C 22 6 16
Tema Ne 6 Munu- b 22 4 18 CobecenoBanue,
npoexTsl EV3 o 2 ) 20(B T. 4. npakThyeckas pabora
IIPOEKTHBIX)
Tema Neo 7 C 2 0 2
3amOTHTENLHO KoHTposbsHbIe BOMPOCH
3aHsTHE. b 2 0 2 p TeCThL pOChL,
IIpomesxyTouHast
aTTecTanus 11 2 0 2
C 216 104 112
Hroro: b 216 68 148
' n 16 48 168(B T. u.
IIPOEKTHBIX )
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Bropoii roa o0yuenust

Oo0wmee
HaumenoBanue dopma
Yposensb | ko1-Bo | Teopus IIpakTnka
pa3iesioB aTTecTAlMU/KOHTPOJIS
4acoB
Tema Neo 1 C 48 12 36
Beegenne B b 48 8 40 CobecenoBanue,
Arduino u 6a30BbIe n 48 6 42 (BT. 4. npakTHueckas pabota
CXEMBI IIPOEKTHBIX)
C 36 14 22
Tema Ne 2 Tunosrie b 36 8 28 CobecenoBanue,
npoekTsl Arduino n 36 6 30(BT. u. npakTuyeckas padora
MIPOCKTHBIX )
Tema Ne 3 C 2 0 2
Hrorosas pabora b 2 0 2 CobecenoBanue,
1o pasyieny I ) 0 ) paKTHIeckas padbora
Arduino
Tema Ne 4 C 64 24 40
BBenenue B b 64 16 48 Cob
KOMIIAC 3D, 52 pascraccican padora
MOCTPOEHHUE IT 64 12 (BT 4. p P
MIPOCKTHBIX )
MPOCTBIX TEJ
C 36 14 22
Tema Ne 5 OcHOBEI b 36 8 28 CobecenoBanue,
3D neyatu n 36 6 30 (BT. u. npakTHueckas pabota
MTPOCKTHBIX )
Tema Ne 6 C 2 2 0
Hrorosas pabora b 2 0 2 CobecenoBanue,
0 paserny paKTHIeckas padboTa
KOMIIAC i 2 0 2
C 26 20 6
Tema Ne'7 b 26 14 12 O1eHka MOAEIH,
Mmxenepras 16(BT. 4 3aImTa
3a/ja4a IT 26 10 s
IIPOEKTHBIX )
Tema Ne 8 C 2 2 0
3aKJII0YUTETHLHOE b 2 0 2
CobecenoBanue,
JamATHe. npakTHyeckas padboTa
ITpomexyTouHas IT 2 0 2 P
aTTecTanus
C 216 88 128
b 216 54 162 CobecenoBanue,
Hroro: 176 (BT. 4 npakTudeckas padora
I 216 40 - P P
IPOEKTHBIX )
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Tperuii rox o0yuenust

Oobee

Pazgen/rema VpoBeHb | Ko-BO Teopus Tpaxruka (1) ®dopma aTTecTalu
3aHATUS () / KOHTPOJIS
4acoB
C 40 18 22 Cob
Tema Ne 1 Mozysu b 40 12 28 ODCCCIOBATINE,
U JaTYUKH 32(BT. 4 rparrrReckal
I1 40 8 C pabora
IIPOEKTHBIX )
Tema Ne 2 ¢ 32 16 16 CobecenoBanue,
b 32 10 22
Pa3pabotka 24 (1.4 IIpaKTU4ecKast
npoekToB Arduino I1 32 8 s pabota
IPOCKTHBIX )
Tema No 3 ¢ 2 2 0 CobecenoBanue
Hrorosas pabora b 2 0 2 A ’
o pasjeny MpaKTUIeCKast
Arduino 11 2 0 2 pabora
Tema Ne 4 C 64 6 58 CobecenoBatie
MonaenupoBanue b 64 4 60 A ’
CHOKHBIX (OpM 1 62 (514 MIpaKTUIeCKast
IT 64 2 s pabota
cOOpoK IIPOCKTHBIX)
Tema Ne 5 C 34 12 22 Cob
[ToaroroBka b 34 8 26 ODECCHOBAHNE,
mozenei xk 3D 28 (BT. 4 HpaKTRHeCkat
I1 34 6 C pabora
neyaTu IPOEKTHBIX)
C 42 28 14 Cob
Tema Ne 6 Metozb! 3 42 18 24 OOCCCAOBATIHC,
SLIeHUs 3a]1a4 28 (BT. 4 fpaxtireckas
P IT 42 14 C pabora
IPOEKTHBIX)
Tema Ne 7 C 2 2 0
3aKII0YUTEIEHOE CobecenoBanue,
3aHATHE. b 2 0 2 [IpaKTH4YeCKast
[TpomexyTouHas pabota
aTTecTanus 11 2 0 2
C 216 84 132
b 216 52 164
Hroro: 178 (5 1.1
IT 216 38 S
IIPOEKTHBIX )
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Conep:kaHue y4e0HO-TeMATHYECKOT0 IUIaHA

Ilepsviii 200 obyuenus (216 uacos)

Tema Ne 1 bazoBasi po6ororexnnka EV3 (64 yaca)

Teopemuueckaa uacms: BBOogHOE 3aHATHE. 3HAKOMCTBO C YYalllMMMCS.
O3HakOMJIEHHE C IIPABUJIAMU MOBEJCHUS B TBOPUECKOM OOBEIMHEHUU POOOTOTEXHUKH.
3HaueHue poOOTOTEXHUKU B Mupe. O3HAKOMJIEHHE C IUIAHOM U TOPSAKOM padOTh
oObenuHeHus. OpraHu3allMOHHBIE BONpPOCHI. JleMOHCTpauus MoJene M UX 3alyCKu
nepel HOBBIMHU yYallluMUCS.

Ilpakmuueckaa uacms: W3rotoBnenue paeraneii moxenu Robot Educator.
[IporpammupoBanue mozaenu. /J[ob6aBieHne JaTYNKOB U MPOrPaMMHUPOBAHUE UX PAOOTHI
[IpoBeneHue 3aryCKOB - COPEBHOBAHUM.

Tema Ne 2 ba3oBble MexaHu3Mbl (48 yacoB)

Teopemuueckas uacms: IloHATHE O MalIMHAX U MEXAaHU3MaX, UX HA3HAYCHUMU.
Uctopus co3zmanuss MamuH. TUIBI KOHCTPYKIMM MEXaHWMYeCKuX nepenad. [IpuHumn
nepenayn BpauieHus. [IpuHIMIBI NOBOpOTa W JBHKEHHUS. 3aBUCUMOCTh MOMEHTa U
CKOpPOCTH.

llpakmuueckass uyacms: VI3ydeHUWe HWHCTPYKLHMH, PUCYHKOB M TEXHUYECKUX
ornucanuii mozenen. Coopka moBopayuBaromux poooroB. CpaBHeHHE poOOTa TpaKkTopa
u pobota rouimuka. [lepemenienue npeaMeToB Mpy MOMOIIA MEXaHU3MOB. J[BMKeHHE
0e3 kosec. ['yceHuIHbIN X0/,

Tema Ne 3 bazoBoe nporpammupoBanue (24 yaca)

Teopemuueckas uyacmsv: 3HAKOMCTBO ¢ mporpammHon cpepon LEGO
MINDSTORMS EV3. OcHoBHbIe 31eMeHThI nHTepdeiica. bazoBbie 0JI0KHM yrpaBiIeHUS:
JNBW)KCHUE, OKUIAHUE, [IUKJII, IepeKITrodaresib. OCHOBBI aITOPUTMHU3ALUU.

lpaxmuueckas yacme: Co30aHNE MPOCTHIX MPOTPAMM YIIPABICHUS ABUKECHHUEM.
[IporpammupoBanre poOOTa Ha BBIMOJIHEHUE 3aJaHHOW TpaekTopuu. Hacrtpoiika
CKOpPOCTH M BpeMEeHHM JIBWXKeHMs. Vcrnonb3oBaHue OJIOKOB MOBOPOTA, OCTAHOBKU U
3ByKOBOI'O CUTHAJIA.

Tema Ne 4 IIponBuHyThIe MeXaHN3MBbI (36 YacoB)

Teopemuueckass uacms: MexaHuuyeckue rnepenaud. YepBsK, NOBOPOTHBIN
MEXAaHU3M, MOABEMHBIA MEXaHW3M, pblUar, IIOBOPAYMBAIOLIME KOJIECA, ITPUHIIUII
nuddepennuana.

llpakxmuueckas wacms.: V3yuenue uHcTpykiuid. COopka Mojienield, BHIOJHEHUE
poboToB: MammuHa C TOJHBIM TPHUBOJOM TMOBOTOPHOM mepeaHed OChlo U
muddepenunanom, Jlero Becol, pa3uyuHbIe BUIbl KPAHOB, TOJbEMHHUKOB, IOTPY34YHKOB

Tema Ne S IIpoaBunyToe nporpammupoBanue (20 yacos)
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Teopemuueckasa uacms: VI3ydeHHUE KEITOM, CUHEM U KPAaCHOW BKJIAJIKA CPEIbI
EV3. [auusie ¢ gatumkoB EV3, On0okMm MareMaTHUeCKHX OMEpaIvii, yJAaJIEHHOE
ynpasiieHue npu nomoinu Bluetooth.

lIpakmuueckas yvacmos: COopka mojeneir podoroB: OleHKa MNPO3PAYHOCTH,
JTagbHOMEp, TalkMep, CEKYHJIOMEpP, CBETHIIBHUK, KaIbKYJISITOP, KOCTH, TPKOUCTHK.

Tema Ne 6 Munu-npoexrsl EV3 (22 yaca)

Teopemuueckas uacms: V3ydeHue 0a30BbIX 3HaHUKW 00 aBTOMAaTH3AIMHU
YCTPOWCTB, CUCTEMAX YNPABJICHUS U B3aUMOACHCTBUM YHPABISAIOMINX U YIIPABISIEMbIX
MEXaHHU3MOB.

IIpakmuueckas uacms: COopka Mozenei po6otoB: PoOOT 3aMOK sl YaCTHOTO
noma, Po0OOT 1ocTaBUIMK, MOJEIb MEpPYaTOK JUIs 3axBaTa OIACHBIX IPEIMETOB,
Beprouner, Paznarunk tabnetok, [loBopoTHOro crona, ABTOMaTuyeckas Typeib.

Tema Ne 7 3axinrounresnbHoe 3ansaTue. [Ipomesxkyrounas arrecrauus (2 yaca)

llpakmuueckas uacms: lloaBenenue wuTOroB padboThl 3a roa. lloaroroska
MOJIENIE K OTYETHOM BBICTaBKE, cCOpeBHOBaHUAM. [IpoBenenne copeBHOBaHuil. torm.
Harpaxnenue mnobOeauteneit. Pa30op copeBHOBaHUN. AHamuW3  HEAOCTATKOB.
[lepcnexkTuBbl pabOTHI B OyAyLIEM YUEOHOM TrOAY.

Bmopoti 200 o6yuenus (216uaca)

Tema Ne 1. BBegenue B Arduino u 6a3oBbie cxembl (48 yacoB)

Teopemuueckas uyacme: Ydanmecss 3HAKOMATCA C KypcoM, IIpaBUJIaMu
MOBEJICHUS, CTPYKTYpOH 3aHATUH W o00opyaoBaHueM Jaboparopuu. Pazoupaercs
Ha3zHaueHue maaTdopmbl Arduino v €€ 0OCHOBHbIE KOMIOHEHTHI. OOCy X Aat0TCs paBuia
TEXHUKU OE€30MaCHOCTH MpU PpadOTE C IJIEKTPUUYECTBOM, MOPSJIOK pa3MEIeHUs Ha
pabodyeM MecTe, OCOOCHHOCTH OOpalleHHs] ¢ MAaKeTHOM IIIaTOM, CBETOIHMOJIaMH,
KHOIIKAaMU U PEe3UCTOpPaMU. 3aKJIabIBaCTCsl 0a30BOE MPECTABICHUE 00 IEKTPUIECKOM
LEIH.

Ilpakmuueckasa uwacmu: OOydeHHME BKJIIOYATh M BBIKIIOYATH 000PY/IOBaHUE,
MOAKIIOYATh MPOCTEHIINE KOMIIOHEHTHl Ha MakeTHOW ruiate. C MOMOINIBI0 Teaarora
cOOMparoT MEPBYI0 CXEMY C MCIOJIb30BAHUEM CBETOJIMOAA U KHOMKH. OTpabaThiBatOT
HaBBIKM  COEJWMHEHUS  DBJEMEHTOB  MpOBOJAMH, COONIOAas  MOJAPHOCTh U
MOCJIEI0OBATEIbHOCTb.

Tema Ne 2. OcnoBbl nporpammupoBanus Arduino (36 yacos)

Teopemuueckas yacmw:

N3yuaercs crpyktypa nporpammel B Arduino IDE: setup, loop, komanzasr delay(),
digital Write(), digitalRead(). OObsicHsieTCS, UYTO Takoe TMEPEMEHHbIE, JIOTUYECKUE
YCIIOBUSL U LIMKJIbI, KAK OHU IMOMOTalOT yNpaBJsATh CXEMOM. Ydaluecs y3HaloT, Kak
MUKPOKOHTPOJUIEP «IyMaeT» U pearupyer Ha KOMaH/Ibl.

IIpakxmuueckas wacmo:
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Co3naroTcs nepBble IPOrpaMMbl: MUTAaHHE CBETONMOJA, BKIIOUYEHHUE IO KHOIIKE,
CMEHa COCTOSIHMM. YUYEHUKU BBOJST KO, MPOBEPSIIOT €r0 BHINOJHEHHE M HAOIIOJAI0T
pe3ynbTaT. DOpMHUPYIOTCS HaBBIKM MOUCKA M UCIPABIICHUS OIIMOOK B IIPOCTOM KOJIE.

Tema Ne 3. UTorosasi padora mo pasueny Arduino (2 yaca)

Teopemuueckas wacmo:

OOcyxJarTcsi  BapUaHTBl  UTOTOBBIX  MPOEKTOB, KPUTEPUHU  YCHEIIHOU
peanu3zauuu. [IpoBoauTCS MOBTOPEHHUE KIHOYEBBIX KOMaHA M MIPUHILIUIIOB PabOThI CXEM.
['0TOBUTCS KpaTKOE OMMCAHUE MPOEKTA U MTOSICHEHUE JIOTUKH.

IIpaxkmuueckasn wacmow.:

Kaxxapiil yyamuiics caMOCTOSITENIBHO pealu3yeT MUHU-IIPOEKT: COOUPAET CXEMY,
NUIIET KOJ M JeMOHcTpupyeT e€ pabory. Mtor nmoaBoautcs B (opMe 3allUThl — C
JEMOHCTpALMEN, KPaTKUM paccKa3oM U OTBETaMU Ha BOIPOCHI.

Tema Ne 4. Beegenue B KOMIIAC 3D: nocrpoenue npoctbix TeJ (64 yaca)

Teopemuueckas uacmo:

VYyanuecs 3Hakomsitcs ¢ uHtepdeiicom KOMITAC 3D. M3yuaroTcs OCHOBHBIE
MHCTPYMEHTBl TOCTPOEHUSI — TMpsiMasi, OKPYKHOCTb, OTpe30K, Ayra. OObscHsIETCS
Ha3HAYEHUE OCEH, CETKH, pa3mMepoB. DOpMHUPYIOTCS NPEACTABIECHHS O TOYHOCTH,
CUMMETPHUH U YEPUCHHH.

IIpakmuuyeckas yacmo:

VY4eHUKH BBINOJIHIIOT MOCTPOCHUE MPOCTEUIINX T€OMETPUUECKUX PUTYp, ydaTcs
BBI/IaBIMBaTh UX B 00BEM. Vcmonb3yroT pasMepbl U KOOPAMHATBHI, KOPPEKTUPYIOT
omnOku. [lepBas 3ajaua — MOCTPOUTH 3aJaHHYIO POpMy

Tema Ne 5. OcnoBbl 3D-nneuatu (36 4acoB)

Teopemuueckas wacmo:

Jletn 3HaKOMSITCS C TIPOIIECCOM MOATOTOBKHM MOJENH K MevaTu: BeIOOp opmara
(STL), mactpoiika pa3MepoB, clio€B, mojaepxkku. OObsicHaeTcs, kKak pabotaer 3D-
PUHTEP, KAKUE MAaTEPUAITBI HCTIONIB3YIOTCS, YTO BIUSET Ha KAUECTBO PE3yJIbTaTa.

Ipaxmuueckas wacmo:

Mopguenb skcnioptupyerca u3 KOMITAC 3D B nporpammy Orca Slicer. Yyammecs
3aal0T TapaMeTpbl TMe4YaTH, TMPOBEPSIOT OPUEHTAIMI0 MOJENH, OIECHUBAIOT €&
«rmeyataeMocThy. lIpoBoauTcss mpoOHas MedaTh OJHOTO M3 3aJaHHBIX OOBEKTOB,
aHATM3UPYIOTCS OIMMOKHU (TOJIIIMHA, OTIOpPa, TIEPETPEB).

Tema Ne 6. UTorosasi padora no pasaeiay KOMIIAC 3D (2 yaca)

Teopemuueckas yacmo:

O060061maTcs 3HaHUA 0 MOJAEIMPOBAHUU U MOATOTOBKE K meuyaTH. [loBTopstorcs
TEPMUHBI: ICKU3, omepalus, BeiaBiuBanue, STL, cioit. O6cyxkaarTcs TpeOOBaHUs K
WUTOTOBOMY IIPOEKTY: TOYHOCTh, CAMMETPHUS, LIEJIOCTHOCTD.

Ilpakmuueckas wacmo:

Kaxnplii ywammiics co3na€r HWHIMBUAYAIbHYIO 3D-Mozenbs IO KpaTKkoMy
3agaHul0. Monenbs NpoBepsieTcs, JKCIOPTUPYETCS U IOArOTAaBIMBACTCS K IIEYaTH.
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3ammMra mpoeKTa BKJIOYAET B ce0s Mpe3eHTaluI0 MOenHu, oObsiCHeHHEe (OpMbI U
Ha3HAYECHUSI.

Tema Ne 7. Un:xenepHasi 3a1a4a (26 yacoB)

Teopemuueckas wacmy:

VYyammecs 3HAKOMATCS C MOHATHEM WHXKEHEPHOW 3aJa4yM: «ECTh LEJIb — €CTh
OTpaHUYECHHE — €CThb pecypc». Pa3OuparoTcs mnpuMmepbl: Kak CcAelaTh YTO-TO
YCTOMYMBBIM, KaK YMEHBIIUTH JETAIM, KaK COIKOHOMUTH Marepuasibl. OObSICHSIETCS
JIOTHKA TIPOEKTHOTO MBIIILJICHUS.

lIpakmuueckas uwacmo:

PemaroTcs mpocTeie 3adadu: caenaTh JIepKaTelb, 3aKpEeNuTh IUIaTy, 3aKpPbITh
Kopryc. Mcrons3yroTcss moApydyHble MaTepuaibl, KapToH, kpené&x. OOcCyxIaroTcs
pas3HbIe pelieHus, BEIOUpaeTcs onTuMaiabHoe. PesyiapTar oopmiiseTcs B BUAC MHHH-
MPOEKTA.

Tema Ne 8. 3akinounrtesbHoe 3ansaTue. [Ipomexxkyrounas arrecrauus (2 yaca)

Teopemuueckas wacmo:

[ToBTOpSIFOTCS OCHOBHBIE TEMBI TOAA: MPOTPAMMHUPOBAHHE, MOJICTUPOBAHHE,
TeXHUKAa OE30MaCHOCTH, WHXEHEpHOe MbIuieHne. OOCYXIarTcs HAOCTHKEHUS,
3aTpyJAHCHHS, peKOMeHmanmuu Ha Oymymiee. Dopmupyercs oOIee MpeacTaBieHHue O
MPOIICHHOM MaTepHale.

Ipaxmuueckas wacmo:

BrimonHsieTcss TeCcT WM MpakTHYecKas 3ajada Ha 3aKpEIUICHHE HaBBIKOB.
YyeHuKkH NpeacTaBIsOT OAHY U3 cBouX paboT (Arduino-mpoext miau 3D-monens),
OOBSCHAIOT, 4TO W 3aueM chenanu. [IpoBoauTcst camoolleHKa M OOCYXJIECHHUE C
YUHUTEIIEM.

Tpemuii 200 06yuenus (216 uacos)

Tema Ne 1. Moayau u natunku (40 yacos)

Teopemuueckas uacmu:

Yyammecss y3HAIOT, YTO TaKO€ BHENTHHUE MOIYJW M CEHCOPHI, TJe W KaK OHHU
NPUMEHSIOTCS. B peallbHBIX yCTpolcTBax. Pasbupaercs pabora ¢ gaTdukamu
TEeMIIepaTyphl, OCBEIICHHUS, NBMKCHHS, 3ByKa. M3ydaroTcs MPUHIUIIBI TOAKITIOYCHHUS:
nudpoBoit u anamoroBwlii curHai, KoHTakT GND/VCC. IlogpoOHo oOBscHsETCS, KakK
MPOUCXOAUT TIepenaya JaHHbIX OT ceHcopa K Arduino u kak e€ o0pabaThiBaTh
IPOTrPaMMHO.

IIpakxmuueckas wacmo:

YYeHukn TMOATamHO TOAKIIOYAIOT W TECTUPYIOT naTtyukd. Ha mpakTtuke
COOMpPAIOT CXEMBI, TJIe MOJIYJIb PearupyeT Ha BHEIIHIOIO CPey — HaIpUMEDp, BKIOYACT
JAMIIOYKy TIpM TEMHOTE WM TOoMaéT CUTHAI mnpu ABWKCHUH. OIICHUBACTCS
KOPPEKTHOCTh TOJKIIOYCHHUS, YCTOWYMBOCTh pabOTBl M JIOTMKA TIPUMCHCHHS B
OyIyIieM poeKTe.
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Tema Ne 2. Pazpaborka npoekToB Arduino (32 yaca)

Teopemuueckas uacmow:

Yyammecs: y4darcs (GopMynHpoBaTh NPOCKTHYIO 3aaady, MPOJAYMBIBATH IIEIH,
TpeboBaHwmsI, orpaHUYCHUS. [I0BTOPSIFOTCS MPUHIIAIIBI TIOCTPOSHUS CXEM W HAIHMCAHUS
koga. OOBsCHSETCS, Kak IJIaHUPOBATh pPeaTU3alMio: BHIOOP KOMIIOHEHTOB, cOOpKa,
MPOBEPKA, YIyUllICHHUE.

IIpakmuueckas uacmon:

Kaxnprii oOyuaromuiicst pa3pabaTbiBaeT CBOM MPOEKT — OT HAEH O FOTOBOIO
ycTpoicTBa. Hampumep: aBTOmMaTHdeckas IMOJCBETKa, YCTPOMCTBO [JIsi TIOJIMBA,
ANEKTPOHHBIN OynuiabHUK. [IpoBoauTCS cOOpKa, MPOrpaMMUPOBAHUE U TECTUPOBAHUE.
B koniie — odopmiienue u 3ammura cBoen paboThI.

Tema Ne 3. MoaeaupoBanue ca10kHbIX (opM u cOOpPOK (64 yaca)

Teopemuueckas uacmu:

Pazbupatorcsi MeTOAbl CO37aHUsl CIOXKHBIX TEJ: BBIPE3bl, MHOTOIPAHHUKH,
MacCHUBBI, OTBEpPCTHUs MoJ kpenéx. [losicHseTcs, Kak co3AaBaTh COCTaBHbIE OOBEKTHI U
o0beUHATh JAeTau B cOOpKy. OTAelbHOE BHUMaHME — TOYHOCTH pPa3MEpoOB U
CUMMETPHUH.

IIpakmuueckas uacmow:

VYuyanuecss BBINOJHAIOT MOJACIUPOBAHUE HECKOJBKUX CBSA3aHHBIX JIETAJICH,
dbopmupyioT cobopky B mporpamme. Co3garorcs KpenéxHbIE IJIEMEHTHI, MOCaJ0YHbIC
MecTa JUIs ATkl 1 Moysei. [IpoBoaUTCS CpaBHEHHE TOYEK MPUBSI3KU, COEAUHEHUN U
3a30pOB.

Tema Ne 4. IToaroroBka moaeJieii k nedatu (34 4acon)

Teopemuueckas uacmow:

N3yvaercs nyts oT 3D-momenu no roroBoro usnaenus: skcnopt B STL, ananmus
CTPYKTYphl MOJIEIH, TpoBepka Ha omuOku. Pa3buparorcs mapameTpbl MeEYaTu:
TeMIlepaTypa, IUIOTHOCTh, MOAJEpkKKa, opueHtauus. Oco0oe BHUMAHHE YIEISETCS
TOHKUM CT€HKaM, HABHCAIOIIIUM DJIEMEHTaM M KPETIJICHHSIM.

IIpakmuueckas uacmen:

Brimonusercss moAarotoBka peanbHOM Mojenu B mporpamme Orca  Slicer:
NOJATrOHKAa pa3MEpoB, pa3MelleHue Ha miIaTdopme, BBHIOOP HACTPOEK. YUEHHUKHU
CPaBHUBAIOT pa3Hble IMapaMeTpbl M HAOMOJAI0T BiMsSHHE Ha wuTor. [lpuHTEp
3aIlyCKaeTCs C MPOOHBIM U3/I€TIUEM, TPOBOAUTCS BU3YaJbHbIA aHAIN3 KaueCTBA.

Tema Ne 6. MeToabl pemieHus 3aaa4 (42 yaca)

Teopemuueckas uacmow:

JleTm  ocBamBalOT  MPOCTEHINIME  METOAbI  TBOPYECKOTO  MBINIJICHUS:
Mopdosiornueckasi TabiauIa, METo ] nepedopa, aHaJoOTHU. YUYEHUKH Y4aTcs HaXOIUTh
HECTaHJapTHBIC PEIICHNsI, KOMOMHHUPOBATh 3JIEMEHTHI M CPABHUBATH UICH.

IIpakmuueckas uacmew:
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[TpoBonsATCS ympaskHEeHHs: CO3laTh MaKCUMyM BapHaHTOB U3 3a/laHHBIX
3JIEMEHTOB, BBHIOpATH JIydlllee pEelIeHue, 10Ka3aTh ero 3p¢GeKTuBHOCTh. Vcnonb3yrorces
pealibHble TEXHHUECKUE 3a/1auH, TpeOyromme THOKOCTH U (PaHTa3HH.

Tema Ne 7. 3akirountenbHoe 3ansiTue. [lpomexyrounasi arrecranusi(2 yaca)

Teopemuueckas ywacmo:

O6o00marTcss Bce MPOIMACHHbIE TEMBI: OT paboThl C MOAYSIMH U
IpPOrpaMMHUpPOBAHUSA A0 MOJEIMpPOBaHUS U  IpoekTtupoBaHusa. OOcyxnarorcs
JIOCTUKEHMSI, BBISIBIISIIOTCSL CUIIBHBIE U cJ1a0ble CTOPOHBI B OCBOCHUU MaTepuaa.

IIpakxmuueckas wacmo:

[IpoBoauTCsST BBINOJIHEHHE MTOIOBOIO 33JaHMd WM TecTa. Yyaliuecs
IPEJICTaBIISIIOT CBOM JIy4lllM€ padOThl, OTBEYAIOT HA BOIPOCHI, MOJIY4YalOT OOpaTHYIO
CBSI3b U PEKOMEHIAIIMH Ha CIEIYIOIIMNA ITan 00y4YeHMUs.

4. ITAHUPYEMBIE PE3YJIBTATDI

[ImaHupyemble pe3yapTaTbl OCBOCHHsSI nporpaMMbl «COBpeMeHHBIH PoOOT»
OIIPEAENAIOTCA C Y4ETOM IIPAKTUKO-OPUEHTUPOBAHHON HaIIPaBJICHHOCTH
JIOTIOJIHUTENBHOTO  OOpa3oBaHusa. [lporpamma oOpueHTHpOBaHa Ha MOJATOTOBKY
«YYCHHKA-IIPAKTUKa» U IPELyCMaTPpUBACT OCBOCHHUE COIEpkKaHUA Ha TPEX YPOBHIAX:
CTapTOBOM, OA30BOM U IPOJABHUHYTOM.

Cmapmosbiil yposeHs

Yyamuics:

3HaerT:

o Ha3Banue v Ha3HaueHHe AeTalled KOHCTpyKTopa (Oanku, ocu, ITU(THI,
HIECTEPHHU);

o Ha3paHnue u Ha3HaueHHE JJIEKTPOHHBIX KOMIIOHEHTOB (KOHTpOJLIED,
JATYUKH ),

o [IpuHIMTBI TporpamMmupoBanus EV3

o [Tox pykoBOACTBOM mefarora NpOBOAUTH aHAJIU3 MPOEKTA, MIAHUPOBATH

MOCJIEIOBATEIbHOCTh €r0 peaju3allid W OCYIIECTBIISATb KOHTPOJIb pe3yjbTaTa
MPaKTUYECKON pabOTHI IO 00pasily, CXeMe, pUCYHKY;

o Ha3znauenne wukpokontposiepa Arduino u 0a30BBIX KOMIOHEHTOB
(cBeTOAMObI, KHOMKH, PE3UCTOPHI).

o [IpocThie 35IeMEHTHI NIEKTPUUECKHUX LENEeN U UX CUMBOJIBI.

o Hasnauenue snementoB untepdeiica KOMITAC 3D.

. [IpaBuna 6e3omacHON pabOTHI ¢ KOMITBIOTEPOM U MaKETHOM TJIATOM.

Ywmeer:

o Cobupats npocteimux po6otoB Ha mnatdopme EV3 mnare mo obOpasiry.

o Cobupath npocreiliire cXeMbl Ha MAKETHOM IJ1aTe TI0 00pasIry.

o CosznaBatb anemenTapubie 3D-00bekTel B KOMITAC 3D.
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o [Tucats u 3amyckatp npocteiimue cketyn B Arduino IDE.

o CaMOCTOSITENIbHO MOJIB30BATHCS M3MEPUTEIBLHBIMU MPUOOpPAMU: JIMHEUKOM
U IITAHT€HLIUPKYJIEM.

o PaGoTaTh M0 MHCTPYKIIUSAM U BBITOJHATH MPOCTEHIINE MPOSKTHBIEC 3aa4U.

bas3oswiii yposens

Yuammiics:

3Haer:

o [TpunHIIMTT pabOTHI JATYMKOB M MOJYJICH (TeMIIepaTypa, CBET, IBIKCHHE).

° Ha3nauenne u ¢yHkuuu 6a30BbIX 31emMeHTOB KoHCTpykTopa LEGO EV3
(1aTYUKH, MOTOPHI, OJIOK YIIPABIICHHUS).

o OcHOBBI aNITOpUTMHU3AIUH U TTporpammupoBanus B Arduino IDE.

o [TocnenoBaTENLHOCTD ATANIOB HHXKEHEPHOTO MPOCKTUPOBAHMSL.

o [Tonarus STL, noanepxek, napamerpoB 3D-nieyaTu.

YwMmeer:

o [ToaxmtouaTh K Arduino TaTYMKU U IUCATh KO I UX 00pabOTKH.

o Cobupats 6a3oBbie koHCTpYKIMU U3 LEGO EV3 no unctpykuuu.

° Co3naBath U perakTupoBaTh 3D-monenu cpeaHen CI0KHOCTH.

o [ToaroraBnuBate (aiin k 3D-neyatu, HacTpauBaTh MapaMeTPhI IEYATH.

o @opMynMpOBaTh MPOEKTHYIO 33Jadyy M ONpPENeNaATb €€ Uelu u
OTPaHUYECHUS.

o PaboTtats B KOMaH/€e, 3alMIIATh COOCTBEHHBIN MPOEKT.

1Ipoosunymuiii yposeHs

Yyanmiics:

3Haer:

o Otanbl  MH)XXEHEPHOTO0  aHalM3a, CHOCOObI  pelleHus  3agad ¢
OTPaHUYECHUSIMHU.

o [TpuHunel pabotsl cinoxHbIX MexaHusmMoB LEGO EV3 (penykropsl,
nugpepeHnnanbl, MEXaHU3Mbl TOABEMA).

o Bo3MoxHOCTH KOMOMHUPOBaHUS KOMIIOHEHTOB M MMPOTPAMMHBIX OJIOKOB.

o OCHOBBI ~ JIOTMKHM,  aHajiu3a,  BApUAaTUBHOCTH  pEUIEHUWA  MpHU
IIPOEKTUPOBAHMH.

o B03M0OXHOCTH KOMOMHUPOBAHHSI KOMIIOHEHTOB U ITPOTPAMMHBIX OJIOKOB.

o OcHOBBI pa3pabOTKH MOJIb30BATEILCKOr0 KOPITyca Uil yCTPOUCTBA.

Ywmeer:

o CamocTosTebHO pa3padaThiBaTh MOJHOLIEHHBIM MH)KEHEPHBINH MPOEKT: OT
cxembl 10 3D-Mozaenu.

o Colupate u agantupoBath podororexHudeckue moaeiau LEGO EV3 non
3a/IaHHBIE YCIIOBUA.

° [IporpammupoBath B cpene EV3 ¢ HCNonb30BaHMEM IMKIIOB, YCIOBUH,

JIOTUYECKUX OJIOKOB M PeaKUuii Ha CEHCOPHI.
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o [TporpamMMupoBaTh ¢ HCMONB30BAaHHEM (PYHKIMNA, MAcCCHBOB, YCIOBHIl U
LIUKJIOB.

o Pemars uH)XeHEpHBIE 3a7auM ¢ y4€TOM OTpaHMUYEHHUIl (BpeMms, pecypchl,
KOHCTPYKTUBHBIE [TAPAMETPHI).

o OneHuBaTh BapuaHThl PELICHUS 110 ITapaMeTpam: HaJEXHOCTb, CTOMMOCTb,
IIPOCTOTA PEATU3ALMH.

o Y4acTBOBaTh B KOHKypcaX, JEMOHCTPUPOBATh MPOEKT, O(QOpMIIATH
IIPE3EHTAMN U TEXHUYECKYI0 JOKYMEHTALMIO.

5- KOMILJIEKC OPTAHU3AIIMOHHO-IIEJAT'OTrHYECKHUX YCJIOBUM

MartepuajJibHO-TeXHHYECKOe o0ecneyeHue:

e [lepcoHasibHbIE KOMIIBIOTEPE — HE MeHee 10 pabouynx MecT, COOTBETCTBYIOLIUX
COBPEMEHHBIM TPEOOBAHUIM K YUEOHOUN TEXHUKE.

e KommbroTep nemarora — AJisl yIpaBlIeHUs] Y4€OHBIM MPOIIECCOM, JIEMOHCTPAIIUHU
MaTepHaIOB U TEXHUYECKOU IMOICPIKKH.

e MarnuTHas J0cKa — JJIsl HATJIATHOTO OOBSICHEHHS TEOPETUUECKOTO MaTepHralia u
pazbopa cxeMm.

e HabGopwsl Arduino (Uno, Nano, natuumku, mpoBoja, MOAyJiu) — He MeHee 10
KOMITJIEKTOB, HEOOXOIWMBIX JUIsl TPaKTHYECKHX pabOT 10 CXEMOTEXHHKE W
IPOTPAaMMHUPOBAHHUIO.

e basosniii Habop Mindstorms EV3 Lego Education 45544 u PecypcHblii Habop
LEGO Mindstorms EV3 45560 ne Menee 10 KOMIUIEKTOB, HEOOXOIUMBIX IJIf
MPaKTUYECKUX PabOT

o oKoMIIEKTHI JIsi MAKETUPOBAHUSI — MAKETHBIE IUIATHI, PE3UCTOPHI, CBETOINO/IBI,
KHOITKH, MOTOPBI M IPYTHE 3IEKTPOHHBIE KOMITOHCHTHI.

e 3D-npuHTEep — I CO3AAHUS JETANCH, KOPIYyCOB, TEXHUYECKUX DJIEMEHTOB TIO
pa3pabOTaHHBIM MOJICIISIM.

o [Inactuk mna 3D-npuntepa (PLA/ABS) — HeoOX0IUMBIN pacXOHBIN MaTepual
JUTSI TICUATH.

o [llTaHreHIUpPKYIM — JJIs TPOBEICHUS HW3MEPCHHHA IPU MOJCTUPOBAHUH U
MIPOBEPKE COOTBETCTBUS TOTOBBIX M3JICITHA.

e VYyeOHbIE TJIAKAThI, CXEMbI, HHCTPYKIIUU, METOJIMYECKUE KAPTOUKHU.

o Ceilh — nnst XpaHEHHS JIEKTPOHHBIX KOMIIOHEHTOB, MHCTPYMEHTAa M I[EHHBIX
PACXOHBIX MaTEPHAJIOB.

e [10 KOMIIAC 3D

e [1O Arduino IDE

e [1I0O EV3 MINDSTORMS

NudopmanuonHoe odecnevenne:
I[JI?I peaim3anuu nporpaMmbl UCIIOJIB3YKOTCA ayaAn0-, BUIACO-, (I)OTO— U MHTCPHCT-

PECYPCHI:
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o oOy4arorue Buaeoposuku mo «Lego mindstorms EV3y;

) oOyuatorue Buaeopoauku no Arduino u KOMITIAC 3D;

o (OTOMHCTPYKITUH, CXeMBI COOpKU U 3D-MomennpoBaHus;

o ayIMOCOTPOBOKICHNE K YUCOHBIM MaTepHaiam;

o oduIanbHbIe CAaUTHI U CUMYJISTOPHI: arduino.cc, kompas.ru, Tinkercad;

o ANIEKTPOHHBIE OMOIMoTekHu, pdf-pyKkoBoACTBa, 00aUHbIC XpaHUIUIIA IS
IPOEKTOB;

o MaTepuaibl ieaarora u o0bequHeHUs «Mup poOOTOBY.

KaHPOBOG oOecrevyeHue: rncaaror J01IO0JIHUTCIbHOTO O6p3.30BaHI/I}I.

MeTOIlI/I‘leCKI/Ie MaTepualbl

[Iporpamma  «CoBpeMEHHBIII  poOOT»  pealu3yercss uepe3  COYETaHHE
TEOPETUYECKUX M MPAKTHUUECKUX 3aHATUN, HAMPABICHHBIX HA Pa3BUTHE WH)XKCHEPHOTO
MBILUIEHUS, TEXHUYECKOTO0 TBOpPYECTBA M IIPOEKTHON JesATeNbHOCTH. MeTtoauka
OCHOBaHa Ha CJEAYIONINX IPUHLIUIIAX:

[TpakTHKO-OpUEHTUPOBAHHBIN MOAX0J — OOy4eHHE Yepe3 pEelIeHHE pealbHbIX
TEXHUYECKUX 3a/1a4, COOPKY yCTPOUCTB U co3aanue 3D-mozaenei.

HuddepenurpoBanHoe o0ydyeHUEe — Y4eT UHIUBUAYaIbHBIX BO3MOYKHOCTEU U
YPOBHS MOATOTOBKH yUaIIUXCsl Y€pe3 pa3HOYPOBHEBbIE 3a/1aHus (CTAPTOBBIN, 0a30BBIil,
IIPOJIBUHYTBIH).

[IpoekTHass OesATENbHOCTh — BBINOJHEHUE WHIUBUAYAJIbHBIX M TPYHIOBBIX
MPOEKTOB, Y4acTHE B KOHKYPCax M BHICTABKAaX.

Hcnonb30oBaHWe COBPEMEHHBIX TEXHOJOTHM — pabota c¢ miatdopmoit Lego
mindstorms EV3, Arduino, 3D-moaenupoanuem B KOMITAC 3D, 3D-neuarsto.

MexXnpeaMeTHbIE CBSI3M — WHTETpallds 3HAHUW W3 (PHU3UKHA, MaTEeMaTHKH,
UH(POPMATUKU U TEXHOJIOTUH.

6. DOPMbI ATTECTAIIMN U OHEHOYHBIE MATEPHUAJIBI

JIJist OlleHKH KadecTBa YCBOEHHUS IMPOTpaMMbl U JOCTIIKCHMSI YUCOHBIX Iiesien
UCIIOJIB3YIOTCS Cieayrolue (GopMbl KOHTPOJIA:
® BBOJIHBII, KOTOPBIN MPOBOAUTCA MEpe]l HayajaoM pabOThl U MpeaHa3HAYEH I
3aKpeIUICHUs 3HaHWM, YMEHUN U HABBIKOB IO IPOMJIEHHBIM TEMAaM;
® TEKYIIUW KOHTPOJb, MPOBOJAUMBINA B X0JI¢ YU€OHOTO 3aHATHS U 3aKPETUISIOIIHIA
3HaHUSA 110 JAHHOU TEME;
® [IPOMEXYTOUYHAs aTTECTAlMs, IPOBOJIMMAsI HA KaXKJIOM TOJly O0yUYEHUS;
e WTOroBas aTTecTalusi, NPOBOJAMMAS TIOCJE 3aBeplIeHUs Bcel yueOHOU
IPOTrPaMMBl.
Dopmbl nposepKu pe3yibmamoas:
e Oece/bl, HAOJIOICHUS, PEIICHHS] YIIPaXKHEHUI;
® CaMOCTOsITeNIbHAs paboTa;
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e nabopaTtopHas paboTa;
e TBOpUECKas paboTa;
e 3aIlUTa MPOCKTA.

7. AH®OPMALIMOHHBIE PECYPChbI IS PEAJIM3ALIMHN
IHPOI'PAMMBI

1. bonorosa E.JI. IIpaBoBoii ctatyc yuutens: COOpHUK HOPMAaTHBHO-IIPABOBBIX
noKyMeHTOB. KoMMeHTapuu u paszbsicHeHus. — M., 2005

2. bopoBukoB JL.U. MHckycctBo o00yueHusa. Bpenenue B IUAAKTUKY
JIOTIOJIHUTENBHOTO 00pa3oBaHus aAerel: Meroauueckoe nocooue. — HoBocubupck, 2013

3. byitnosa JI.H., KnenoBa H.B. Konuenmus pa3BuTHS TONOJHUTEIBHOIO
oOpa3oBaHMsI JETEH: OT 3aMbIcia 10 peanusanuu: Meroauueckoe nocodue. — M., 2016

JlonoiHUTE IbHAS JIUTEepaTypa

1. baxmerbeB A.FO. IIporpammupoBanue Arduino. CamoyuuTenb st
HaunHaronwmx. — CII6.: [Tutep, 2022.

2. Huxkymuan C.B. VYpokum Arduino. IIpaktuueckoe pyKOBOJCTBO  JUJIst
HaunHaronmx. — M.: JIMK IIpecc, 2021.

3. HamoB A.IO. Yuumcs paborarb B KOMIIAC-3D V18. — M.: TI'opsiuas
muausg — Teaexom, 2020.

4. Kynukos A.B. 3D monenupoBanue B KOMITIAC-3D: yue6HOe nocodue. — M.
N3 parensckuit qjom "@opym", 2021.

5. Anprmrymnep I'.C. Haitu upero. Beenenume B TPU3 — teopuro pemenus
n3ooperarenbckux 3anad. — M.: AnbnuHa Hon-duxkmms, 2020.

6. Turos B.JI. OcHoBbI cxeMoTexHuKkH s HaunHaromux. — M.: JIMK Ilpecc,
2022.

7. BacuibeB B.B., FOpkoBa N.A. OcHOBBI 6e30m1acHOM pabOThl B KOMITBIOTEPHOM
knacce. — M.: Akagemknura, 2021.

8. @®okmna U.A. VHXeHepHOE MBIIUICHUE IIKOJbHUKOB: y4E€OHBIE KEHCHl H
3amgaun. — CII6.: JIutepa, 2023.

9. Odunnanbusiii cat Arduino: https://www.arduino.cc

10. O6pazoBarensHas miatdopma Stepik, kypc "[IporpammupoBanue Arduino st
HAYUHAIOMIMNX "

11. Ounaitn-cnpaska u oOy4vatrouiue Bugeo no KOMITAC-3D: https://kompas.ru

12. Meroauueckue Marepuanbl Ha MopTajie POCCHIICKOro IBWXEHHS [ETe U
MOJIOAEXKU

13. YouTube-kananst mo Arduino u 3D-monenupoBanuto: Amperka, Po6olllkoina,
Po6odom

14. Bunbsime 1. TIporpammupyemsrii po6ot, ynpasisembiii ¢ KIIK /I, Bunbswme;
nep. ¢ aari. A. FO. Kapuesa. — M.: HT Ilpecc, 2006. — 224 c; un. (Po6oT — cBouMH
pyKaMmHu).
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15. Cxort Ilutep. [IpombiiieHHbie pOOOTHI — MIEPEBOPOT B MPOU3BOACTBE. — M.:
Oxonomuka, 2007.

16. @y K., l'ancanec ®., Jluk K. Pobororexnuka: IlepeBon ¢ anrin. — M. Mup,
2010.
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Ipuiaoxenue 1

Tadauua 1. Moaens pa3HOYpOBHeBOi 0011e00pa3oBaTeIbHON 001Iepa3BUBAKOIICH
nporpammbl «CoBpeMeHHbIN po0OT»

OOPMbI U OOPMbI U PE3VIILTAT
YPOBHUA KPUTEPUA METO/bI METO/bI b
JMUATHOCTUKHU | PABOTBI
IMPEAMETHBIE: HaGmonenue, @poHTaNbH | Yyaluiics
YcBOeHHE MTPaBWIJI TEXHUKH | BXOJHOE as pabora, | cobmonaer
0e301acHOCTH; TECTUPOBAHMUE, MOIIaroBbI€ | TEXHUKY
O3HaKOMJIEHHE C OCHOBAMHU | OTIPOC, UHCTPYKUHM | 6€30MacHOCTH,
AIEKTPUUECKUX 1enel 1 JTMAarHOCTHKA , BBITIOJIHSIET
KOMITOHEHTOB Arduino; 0a30BBIX 3HAHMI, BBIIIOJIHEHH | 0a30BBIE
N3ydenne 6a30BbIX MpOOHBIC 3aJaHUsl | € 3alaHui NeNCTBUS,
npuéMoB o obpasiy, | HOHUMaeT
MIPOrpaMMHUPOBAHUS U YIOPaXKHEHH | YCTPOHUCTBO
MOJICIIUPOBAHUS B s Ha Arduino u
KOMIIAC 3D; noBTopenne | KOMIIAC,
dopmupoBaHue MPOSIBIISIET
MEepBOHAYAIILHBIX HABBIKOB WHTEpEC K
paboOThI C TEXHUYECKHUMH pabore
CXEMaMH U MaKETHOMU
IJIATOM.
METAITPEAMETHBIE:
YMeHue crnenoBarb
CTAPTOBBIN | HHCTPYKIUSAM, BBIIONHATH
aIrOpuTM COOPKH U
MOAKITIOYEHUS;
HaBbiku cobmronenus
TEXHOJIOTHYECKON
MOCJIEI0BATEIbHOCTH
JIEHCTBHIA,
HauanbHbie
KOMMYHUKATHUBHBIE 1
HCCJIEI0BATENIbCKUE YMEHHS.
JINYHOCTHBIE:
dopMHUpOBaHHE
MO3HABATEJILHOTO UHTEpeca
K WH)KCHEPHOHN U MPOEKTHOU
JeATEIbHOCTH;
Pa3ButHe 0TBETCTBEHHOCTH
U aKKypaTHOCTH MpH paboTe
C TEXHUKOI.
INPEAMETHDBIE: Habmonenwue, I'pynnoBas | Yuammuiics
YMeHHe caMoCTOSTENBHO OLICHKa MPOEKTOB, | pabora, BBIITOJIHSIET
BBITIOJIHSITH POEKTHI TEKYILIUN U pabota mo TEXHUYECKHE
BA30BBII1 CpEeIHEN CIIOKHOCTH C pyOEKHBIHT TEXHUYECKO | 3aJiaHUsl C
ucnoib3oBaHueM Arduino u | KOHTPOJIb, My HEOOIBIINMHU
JATYNKOB; o0OcyxaeHue 3a/IaHHIO, MOICKa3KaMH,
Co3panue TpEXMEpHBIX BBITTOJIHEHHBIX TIOUCK odopmiser
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MOJEJIEH ¢ y4ETOM pa3MepoB
Y OTpaHUYECHU;

Pabora ¢ ueprexxamu u
IPOCTHIMHM TEXHUYECKUMU
3a/1aHUSIMHU.

METAIIPEJIMETHBIE:
YMeHue miaHupoBaTh
aTanel padoThI,
pacnpenensiTh 3aJa4u B
rpymnre;

Hagblku noucka
uHpopManuu, co0II0IeHNE
paBJI 6€30MaCHOCTH MPU
paboTe ¢ ANEKTPUYECTBOM U
TEXHHKOM;

IIpoekTHOE MBIILIEHUE,
YMEHHE aHAIU3UPOBAThH
MOJTy4YEHHBIE PE3yNIbTATHL

JIMYHOCTHBIE:
Oco3HaHue JIMIHON
OTBETCTBECHHOCTH 3a
pe3yJbTaT;

I'oToBHOCTE K
COTPYAHUYECTBY, YMEHUE
JIOTOBapUBAThCA,
MPUHUMATh Y4aCTHUE B
COBMECTHOM JIEATEILHOCTH.

3aJaHuN

aJlbTepHaTH
BHBIX
peueHu,
KOHCYJIbTaI]
Hnn

pe3yJbTar,
yMeeT
OOBSICHUTB,
KaK OH
pabotaet

ITPOABMHYTHI
"

[MPEAMETHBIE:
Yriny6néHasie 3HaHUS B
00JacTH CXEeMOTEXHHUKH,
nporpammupoBanus u 3D-
MOJICTTUPOBAHUS;
Co3nanue u 3ammra
WHIMBU/TyTBHBIX
WHKEHEPHBIX IPOEKTOB;
OpuruHaIBHBIN TOJIX0I K
peIleHuIo 3a/1a4,
IPUMCHEHUE
HECTaH/IaPTHBIX PEIICHUH.

METAIIPE/IMETHBIE:
YmMenue popmynupoBath
3a/1a4¥, CAMOCTOSITEILHO
TUTAHUPOBATH MMPOCKTHYIO
NESITEIbHOCTD;
OcCyecTBISITh
UH(OPMAaIMOHHBIN TOUCK,
aHajn3 u 00paboTKy
JAHHBIX;

['paMOTHO PE3EHTOBATH U

3amuTa poeKTa,
cobecenoBaHue,
CaMOOIICHKa,
JKCIIEpTHAsI OLIEHKa
UTOTrOBOM paboThI

NunuBnaya
JIbHBIE
IIPOEKTBHI,
pelieHue
TEXHUYECKH
X 3a7ad,
y4yacTue B
KOHKYypcax,
HCCIIenoBaT
elbCcKas
eI TETLHOC
Th

Yuamuiics
JIEMOHCTPHPYE
T OCO3HAaHHOE
BJIaJICHUE
3HAHUSMH,
WHULIUATUBY,
YMEHHE
npeayararb
peleHus u
JOBOIUTH
MPOEKT J10
pe3yJibrara
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3al[MIIATh CBOE PEILLICHHUE.

JIMYHOCTHBIE:
Pa3BuTHe yBEepeHHOCTH B
COOCTBEHHBIX CHJIAX,

KPUTHYCCKOI'O MBIIIJICHUSA

HaBriku caMOOIICHKH,
(bOpMYITUPOBKHU U

aprymMeHTanuu coOCTBEHHOM

TOYKH 3PCHUS;
CnoocoOHOCTB K

CaMOCTOSITEIILHOM pa60Te n

JIMJEPCTBY B KOMAHJIE.

Ta6auna 2. XapakrepucTuka 1esiTeJIbHOCTH 110 OCBOCHHUIO NPeIMETHOT0
COJIepP KAHUS JONOJHUTEIbHOI 00111e00pa30BaTeIbHOM 001epa3BUBaKOIICH
nporpamMmmbl «CoBpeMeHHbIH P00OT»

Hazpanue YPOBHA

XapakTepucruka

ACATCIIbBHOCTH YHUAIICTOCAH

Xapakrepucruka
JESATEIIBHOCTH IIejarora

OcHOBHBIE IPEIMETHbBIE
YMEHHSI U KOMIIETEHIIUU
oOyuJaromerocs

Bocnpoussenenue
JeiCcTBUI O 00pasiy.
Pabora ¢ npoctbimMu
CXeMaMHU U MOJICIISIMH.
OcBoeHUE HaYaIbHBIX

AKTyanu3anusi 3HaHUH.

Opranu3zanus ycioBUi
U CONPOBOXKJICHHUE
OCBOEHUS 0a30BBIX

TEXHUYECKUX YMEHUH.
[Toka3 npumepos,

OcBoeHHEe OCHOB
CXEMOTCXHHUKH,
MOJICITMPOBAHUS U
AITOPUTMUBALIHH.
Bnanenue 60a30BeIMU
npuéMamu paboThl B

CTAPTORBII nouatuil Lego mindstorms | BwimonHenue 3aganuii | Lego mindstorms EV3,
EV3 Arduino, npocTefmnx | COBMECTHO C y4alluMCS. Arduino IDE n
anroput™MoB u 3D-¢popm. HNHuctpykTax no KOMIIAC 3D.
3anoMHHaHUE UHCTPYKIMKN | TEXHUKE 0€30MacHOCTH. [Ipumenenue 3HaHMI
u ocnenoBatenbHocTedl | KoHTponb 1 monaepxka o mabIoHy.
coopku. Beinonnenue Ka)KJI0ro JTana CrnocoGHOCTh cOOMpaTh
3aJJaHu¥ C OMOPOii Ha JESITENIbHOCTH. MPOCTHIE TIPOEKTHI 110
MIOMOMIb MeJlarora. WHCTPYKIINH.
YBepeHHOE BIaJcHUE
[Tonnmanue TOTUKH
. . ITocTanoBka 3aaa4 Ha OCHOBHBIMHU
JEeNCTBUI U CITOCOOHOCTh .
BBITOJTHATS 32034y 110 CpaBHEHHE PEIICHUH. UHCTPYMEHTaMH
Y NunuBuayansHoe Arduino u KOMIIAC.
aHasiornu. Oco3HaHHOE
COIPOBOXKICHHUE. YMeHue uutath U
MJIAaHUPOBAHHE TATOB
N Obecniedyenne 10CTyNna K | MCIOIB30BaTh MPOCTHIC
o MIPOEKTHOM pabOTHI.
BA30BbIN JIOIIOJIHUTEIBHBIM TEXHUYECKHUE CXEMBI.
Buaumanue k getansam,
ucroudukaM. ITomois B Pemenue 3agau ¢
camornpoBepka. Coznanue N
BBIOOpE CTpaTeruu ajanrtanuen K
TEXHUUYECKUX OOHEKTOB
N pabotsl. [Tomnepxka ycioBusam. Co3nanue u
CpelHel CII0KHOCTH.
pu 0hOpMIICHUH U OTHMCaHNUEe COOCTBEHHBIX
VYyactue B KOMaHIHBIX o
3allUTe pPe3yabTaToB. MPOCTBIX YCTPOUCTB U
MIPOEKTaX. .
MOJIETEH.
~ | CamocrosiTenbHas paboTa CopnelicTBre B Coznanue
TTPOJIBUHY THII P 5 Y A
HaJl IPOEKTOM C MIPOEKTHOM (GYHKITMOHATBHBIX
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npoekToB Ha Arduino ¢

IIPUMEHEHUEM PaHEe
U3yYEHHOI'0 MaTepuara.
YMmeHnue BrIOpaTh
OpPUTHMHAJILHOE PELICHHUE,

KOM6I/IHI/IpOBaTb IoAXOdbI.

JIeSITCIILHOCTH.
Koncynbranuu no
CJIOKHBIM BOIIPOCAM.
OOpatHast CBSI3b 1O
Ka4eCTBY PEIICHUM.

MHTETpalyel JaTYuKOB,
[PpOTrpaMM U IeYaTHBIX
MoJeiel. YMeHue
(dbopMyIIUpOBaTh 331249y
M HAXOIUTh

[TpoBenenue cOopku, [Tonnepxka
MpOrpaMMUpPOBaHUS U WHJIMBUTy ATbHBIX HECTaHJaPTHBIC MTyTH €&
TECTUPOBAHUS IIPOEKTA. HCCJIEI0BATEIBCKUX pemienus. Bnagenue
3amura pe3yabTaToB U TpaekTopuil. Pazsurue TEPMHUHOJIOTUEH,
aHaJIU3 JOMYIIEHHBIX WHXEHEPHOTO odopmiieHue
OIIHUOOK. MBIIUICHUS U MPOCKTHOMN
WHULAATHBBIL. JOKYMEHTALUH.
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KanennapHoe reMaTnyeckoe nNJIaHNPOBaHHE
JonosHuTeNbHAsE 001e00pa3oBaTebHasl 001Iepa3BuBawmas nporpamma «CoBpeMeHHbIH po0oT»

IlepBrblii roa o0yueHus

IHpuiaoxenue 2

10

=
~
=

[ara

Koi-Bo
qacoB

Tema 3angaTus

®opMa KOHTPOJIA

[Ipumeuanue

[\S)

bazoBas pobororexnuka EV3

ITpakTrueckas pabota / onpoc

basoBast poboroTexnuka EV3

ITpakTuueckas pabora / onpoc

bazoBas pobororexnuka EV3

IIpakTrueckas pabora / onpoc

bazoBas poboTorexnuka EV3

[IpakTrueckas pabora / onpoc

basoBast poboroTexnuka EV3

ITpakTuueckas pabora / onpoc

bazoBas pobororexnuka EV3

[IpakTrueckas pabora / onpoc

bazoBas pobororexnuka EV3

[IpakTrueckas pabora / onpoc

basoBast poboroTexnuka EV3

ITpakTuueckas pabora/ onpoc

bazoBas pobororexnuka EV3

[IpakTrueckas pabora / onpoc

bazoBast pobotoTexnuka EV3

IIpakTruyeckas pabora/ omnpoc

basoBast poboroTexnuka EV3

[TpakTrueckas pabota / onpoc

bazoBast pobotoTexnuka EV3

IIpakTruyeckas pabora/ omnpoc

basoBast poboroTexnuka EV3

[TpakTrueckas pabota / onpoc

basoBast poboroTexHuka EV3

[TpakTrueckas pabota / onpoc

bazoBast pobotoTexnuka EV3

IIpakTruyeckas pabora/ omnpoc

basoBast poboroTexnuka EV3

[TpakTrueckas pabota / onpoc

basoBast poboroTexnuka EV3

[TpakTrueckas pabota / onpoc

bazoBast pobotoTexnuka EV3

IIpakTruyeckas pabora / omnpoc

ot |
E;:;;E;;_.Oxooo\]mm.nww»—

basoBast poboroTexnuka EV3

[IpakTrueckast pabota / onpoc

[\ I \OR | (SR 1\OR | O} § \OF | (O} | \OF | (O} § \OF | \OF §\OF | \OF §\O] | \OF § \O] | \OF §\O] | O} | (O] | (O} | ]

20 bazoBas poboTorexnuka EV3 [IpakTrueckast pabota / onpoc
21 bazoBas poboroTexnuka EV3 IIpakTryeckas pabora / omnpoc
22 bazoBas pobororexnuka EV3 [IpakTrueckast pabota / onpoc
23 bazoBas pobororexnuka EV3 [IpakTrueckast pabota / onpoc
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24 2 bazosas pobororexnuka EV3 [IpakTrueckas pabota / onpoc
25 2 bazoBas pobororexnuka EV3 [TpakTrueckas pabota / onpoc
26 2 bazoBas poboTorexnuka EV3 ITpakTuueckas pabora / onpoc
27 2 bazoBas pobororexnuka EV3 IIpakTrueckas pabora / onpoc
28 2 bazoBas pobororexnuka EV3 [IpakTrueckas pabora / onpoc
29 2 bazoBas poboTorexnuka EV3 ITpakTuueckas pabora / onpoc
30 2 bazoBas pobororexnuka EV3 [IpakTrueckas pabora / onpoc
31 2 bazoBas pobororexnuka EV3 [IpakTrueckas pabora / onpoc
32 2 bazoBas poboTorexnuka EV3 ITpakTuueckas pabora / onpoc
33 2 ba3zoBbie MexaHU3MBbI [IpakTrueckas pabora / onpoc
34 2 ba3oBble MEXaHU3MBI ITpakTudeckas pabora/ onpoc
35 2 ba3oBble MEXaHU3MBI ITpakTuueckas pabora / onpoc
36 2 bazoBble MeXaHU3MBbI [IpakTuueckas pabora / onpoc
37 2 ba3oBble MEXaHU3MBI IIpakTudeckas pabora / onpoc
38 2 ba3oBble MEXaHU3MBI IIpakTuueckas pabora/ onpoc
39 2 bazoBble MeXaHU3MBbI IIpakTuueckas pabora / onpoc
40 2 ba3oBble MEXaHU3MBI IIpakTudeckas pabora / onpoc
41 2 ba3oBble MEXaHU3MBI [TpakTuueckas pabora / onpoc
42 2 bazoBble MeXaHU3MBbI [IpakTuueckas pabota / onpoc
43 2 ba3oBbie MexaHU3MBbI [TpakTrueckas pabota / onpoc
44 2 ba3oBbie MexaHU3MBbI [TpakTrueckas pabota / onpoc
45 2 ba3oBble MEXaHU3MBI IIpakTruyeckas pabora/ omnpoc
46 2 ba3oBbie MexaHU3MBbI [TpakTrueckas pabota / onpoc
47 2 ba3oBbie MexaHU3MBbI [TpakTrueckas pabota / onpoc
48 2 ba3oBble MEXaHU3MBI IIpakTruyeckas pabora/ omnpoc
49 2 ba3oBbie MexaHU3MBbI [TpakTrueckas pabota / onpoc
50 2 ba3oBbie MexaHU3MBbI [TpakTrueckas pabota / onpoc
51 2 ba3oBble MEXaHU3MBI ITpakTuueckas pabota / onpoc
52 2 ba3oBbie MexaHU3MBbI [TpakTrueckas pabota / ompoc
53 2 ba3oBbie MexaHU3MBI [IpakTrueckast pabota / onpoc
54 2 ba3oBble MEXaHU3MBI IIpakTruyeckas pabora/ omnpoc
55 2 ba3oBbie MexaHU3MBI [IpakTrueckast pabota / onpoc
56 2 ba3oBbie MexaHU3MBbI [IpakTrueckast pabota / onpoc
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57 2 ba3zoBoe nporpammMupoBaHue [IpakTrueckas pabota / onpoc
58 2 ba3zoBoe nporpammMupoBaHue [TpakTrueckas pabota / onpoc
59 2 ba3oBoe nporpaMMHpOBaHKe IIpakTuyeckas pabora/ ompoc
60 2 ba3zoBoe nporpammMupoBaHue IIpakTrueckas pabora / onpoc
61 2 ba3zoBoe nporpammMupoBaHue [IpakTrueckas pabora / onpoc
62 2 ba3oBoe nporpaMMHpoOBaHKe IIpakTuyeckas pabora/ ompoc
63 2 ba3zoBoe nporpammMupoBaHue [IpakTrueckas pabora / onpoc
64 2 ba3zoBoe nporpammMupoBaHue [IpakTrueckas pabora / onpoc
65 2 ba3oBoe nporpaMMHUpOBaHKe IIpakTuyeckas pabora/ ompoc
66 2 ba3zoBoe nporpammMupoBaHue [IpakTrueckas pabora / onpoc
67 2 baszoBoe nporpamMmmupoBaHue IIpakTryeckas pabora/ ompoc
68 2 baszoBoe nporpamMmmupoBaHue IIpakTryeckas pabora/ ompoc
69 2 [TpoaBUHYTHIE MEXAHU3MBbI [IpakTuueckas pabora / onpoc
70 2 [IpoaBUHYTHIE MEXAHU3MBI IIpakTudeckas pabora / onpoc
71 2 [IpoaBUHYTHIE MEXAHU3MBI IIpakTuueckas pabora/ onpoc
72 2 [TpoaBUHYTHIE MEXAHU3MBbI IIpakTuueckas pabora / onpoc
73 2 [IpoaBUHYTHIE MEXAHU3MBI IIpakTudeckas pabora / onpoc
74 2 [IpoaBUHYTHIE MEXAHU3MBI [TpakTuueckas pabora / onpoc
75 2 IIpoBUHYTHIE MEXaHU3MBI IIpakTrueckas pabora / onpoc
76 2 [TpoBUHYTHIE MEXaHU3MBI [TpakTrueckas pabota / onpoc
77 2 [TpoBUHYTHIE MEXaHU3MBI [TpakTrueckas pabota / onpoc
78 2 [TpoaBHUHYTHIE MEXAHU3MBbI ITpakTuueckas pabota / onpoc
79 2 [TpoBUHYTHIE MEXaHU3MBI [TpakTrueckas pabota / onpoc
80 2 [TpoBUHYTHIE MEXaHU3MBI [TpakTrueckas pabota / onpoc
81 2 [TpoaBHUHYTHIE MEXaHU3MBbI IIpakTruyeckas pabora/ omnpoc
82 2 [TpoBUHYTHIE MEXaHU3MBI [TpakTrueckas pabota / onpoc
83 2 [TpoBUHYTHIE MEXaHU3MBI [TpakTrueckas pabota / onpoc
84 2 [TpoaBUHYTHIE MEXaHU3MBbI IIpakTruyeckas pabora/ omnpoc
85 2 [TpoBUHYTHIE MEXaHU3MBI [TpakTrueckas pabota / ompoc
86 2 [TpoBUHYTHIE MEXaHU3MBI [IpakTrueckast pabota / onpoc
87 2 ITpoaBHHYTOE IPOrpaMMHUPOBAHHE IIpakTruyeckas pabora/ omnpoc
88 2 [IpoaBuHyTOE NPOrpaMMUPOBAHUE IIpakTnueckas pabora / onpoc
89 2 [IpoaBuHyTOE IPOrpaMMHUPOBaHUE [IpakTuueckas pabora / onpoc
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90 2 [IponBrHYTOE TPpOrpaMMHUPOBAHUE [IpakTrueckas pabota / onpoc
91 2 [IponBrHYTOE TPpOrpaMMHUPOBAHUE [TpakTrueckas pabota / onpoc
92 2 IIposBUHYTOE IPOrpaMMUPOBAHUE IIpakTuyeckas pabora/ ompoc
93 2 [IpoaBUHYTOE MPOrpaMMUPOBAHHE IIpakTrueckas pabora / onpoc
94 2 [IpoaBUHYTOE MPOrpaMMUPOBAHKE [IpakTrueckas pabora / onpoc
95 2 IIposBUHYTOE IPOrpaMMUPOBAHUE IIpakTuyeckas pabora/ ompoc
96 2 [IpoaBUHYTOE MPOrpaMMHUPOBAHHE [IpakTrueckas pabora / onpoc
97 2 Munu-npoextsl EV3 [IpakTrueckas pabora / onpoc
98 2 Munu-nipoextsl EV3 ITpakTuueckas pabora / onpoc
99 2 Munu-npoextsl EV3 [IpakTrueckas pabora / onpoc
100 2 Munu-npoextsl EV3 IIpakTryeckas pabora/ ompoc
101 2 Munu-npoextsl EV3 IIpakTryeckas pabora/ ompoc
102 2 Munu-npoextsl EV3 [IpakTrueckas pabora / onpoc
103 2 Munu-npoextsl EV3 IIpakTryeckas pabora/ ompoc
104 2 Munu-npoextsl EV3 IIpakTryeckas pabora/ ompoc
105 2 Munu-npoextsl EV3 [IpakTrueckas pabora / onpoc
106 2 Munu-npoextsl EV3 IIpakTryeckas pabora/ ompoc
107 2 Munu-npoextsl EV3 IIpakTryeckas pabora/ ompoc
108 ) 3axmounTenbHoe 3aHsaTue. [Ipomexyrounas Tpaxrieckas pabota / ompoc
aTTecTanus
Kanennapnoe TEMATUIECCKOC IIJIAHUPOBAHUE
JlonotHMTE IbHAA 001Ie00pa3oBaTeibHasA 00LIepa3BuBaoas nporpamma «CoBpeMeHHbIH po0o0T»
Bropoii rox 00y4yenust
Ne Jara Kos-0 Tema 3anaTus dopma KOHTPOIS [Ipumeuanue

n/m 4acoB

1 2 Brenenue B Arduino u 6a30BbIe CXEMBI [TpakTrueckas paboTa / onpoc
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2 2 Brenenue B Arduino u 6a30BbIe CXEMBI [TpakTrueckas pabota / onpoc
3 2 Brenenue B Arduino u 6a30BbIe CXEMBI [TpakTrueckas pabota / onpoc
4 2 Beenenune B Arduino u 6a30BbIe CXEMBbI [TpakTuueckas pabora / ompoc
5 2 Brenenue B Arduino u 6a30BbIe CXEMBI [TpakTrueckas pabota / onpoc
6 2 Beenenune B Arduino u 6a30BbIe CXEMBbI [TpakTuueckas pabora / ompoc
7 2 Brenenue B Arduino u 6a30BbIe CXEMBI [TpakTrueckas pabota / onpoc
8 2 Beenenune B Arduino u 6a30BbIe CXEMBbI [TpakTuueckas pabora / ompoc
9 2 Beenenune B Arduino u 6a30BbIe CXEMBbI [TpakTuueckas pabora / ompoc
10 2 Brenenue B Arduino u 6a30BbIe CXEMBI [IpakTrueckas pabora / onpoc
11 2 Beenenune B Arduino u 6a30BbIe CXeMBbI [TpakTuueckas pabora / ompoc
12 2 Brenenue B Arduino u 6a30BbIe CXEMBI [IpakTrueckas pabora / onpoc
13 2 Benenune B Arduino u 6a30BbIe CXeMBbI [TpakTuueckas pabora / onpoc
14 2 Brenenue B Arduino u 6a30BbI€ CXEMBI [IpakTrueckas pabora / onpoc
15 2 Beenenune B Arduino u 6a30BbIe CXEMBbI [TpakTuueckas pabora / onmpoc
16 2 Benenue B Arduino u 6a30BbIe CXeMBbI [TpakTuueckas pabora / onmpoc
17 2 Brenenue B Arduino u 6a30BbIe CXEMBI [IpakTrueckas pabora / onpoc
18 2 Benenue B Arduino u 6a30BbIe CXeMBbI [TpakTuueckas pabora / onmpoc
19 2 Brenenue B Arduino u 6a30BbI€ CXEMBI [IpakTrueckas pabora / onpoc
20 2 Benenune B Arduino u 6a30BbIe CXEMBbI [TpakTuueckas pabora / onmpoc
21 2 Benenue B Arduino u 6a30Bble CXeMbl [TpakTuueckas pabora/ ompoc
22 2 Beenenne B Arduino u 6a30Bble CXEMbI [IpakTuyeckas padora/ ompoc
23 2 Brenenue B Arduino u 6a30BbIe CXEMBI [TpakTrueckas pabota / onpoc
24 2 Beenenne B Arduino u 6a30Bble CXeMbI [IpakTuyeckas padora/ ompoc
25 2 Tunossle npoekTsl Arduino [IpakTuueckas pabora / onmpoc
26 2 Tunossle npoekTs! Arduino [IpakTuyeckas padora / ompoc
27 2 Tunossle npoekTsl Arduino [IpakTuueckas pabora / onmpoc
28 2 Tunossle npoekTs! Arduino [IpakTuyeckas padora/ ompoc
29 2 Tunossle npoekTs! Arduino [IpakTuyeckas padora/ ompoc
30 2 Tunossle npoekTsl Arduino [IpakTuueckas pabora / ompoc
31 2 Tunossle mpoekTs! Arduino [IpakTuyeckas padora/ ompoc
32 2 Tunossle npoekTsl Arduino [IpakTuueckas pabora / ompoc
33 2 Tunossle npoekTs! Arduino [IpakTuyeckas padora/ ompoc
34 2 Tunossle npoekTsl Arduino [IpakTuueckas pabora / ompoc
35 2 Tunossle npoekTsl Arduino [IpakTuueckas pabora / ompoc
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36 2 Tunossie npoekThl Arduino [TpakTrueckas pabota / onpoc
37 2 Tunossie npoekThl Arduino [TpakTrueckas pabota / onpoc
38 2 Tunoseie mpoekTsl Arduino [TpakTuueckas pabora / ompoc
39 2 Tunossie npoekThl Arduino [TpakTrueckas pabota / onpoc
40 2 Tunoseie mpoekTsl Arduino [TpakTuueckas pabora / ompoc
41 2 Tunossie npoekThl Arduino [TpakTrueckas pabota / onpoc
42 2 Tunoseie mpoekTsl Arduino [TpakTuueckas pabora / ompoc
43 2 Hrorosas pabota no pazaeny Arduino [IpakTuyeckas padora/ ompoc
44 ) }TBelj]eI[eHHe B KOMITAC 3D, nocTtpoeHue npocThixX TipaxTeaeckas pabota / ompoc
45 ) }TBe]jIeI[eHI/Ie B KOMITAC 3D, nocTpoeHue nmpocThixX TipaxTeaeckas pabora / ompoc
46 > ITB;IeL[eHI/Ie B KOMIIAC 3D, nocTtpoeHue npocThix TipaxTeaeckas pabora / ompoc
47 ) ITB;IeL[eHI/Ie B KOMIIAC 3D, nocTtpoeHue npocThix TpakTiieckas pabota / onpoc
48 ) ITB;IeL[eHI/Ie B KOMIIAC 3D, nocTtpoeHue npocThix TpakTiieckas pabota / onpoc
49 ) ITB;IeL[eHI/Ie B KOMIIAC 3D, nocTtpoeHue npocThix TpakTiieckas pabota / onpoc
50 ) TBeleeneHHe B KOMIIAC 3D, noctpoeHue npocTbix Tipaxtaaeckas pabora/ ompoc
51 ) TBeleeneHHe B KOMIIAC 3D, nocrpoeHue npocTbix Tipaxtaaeckas pabora/ ompoc
57 ) TBeleeneHHe B KOMIIAC 3D, nocrpoeHue npocTbix Tipaxtaaeckas pabora/ ompoc
53 ) TBeleeneHHe B KOMIIAC 3D, nocrpoeHue npocTbix Tipaxtaaeckas pabora/ ompoc
54 ) TBeleeneHHe B KOMIIAC 3D, nocrpoeHue npocTbix TpaxTiueckas paGota / ompoc
55 5 TBeleeﬂeHHe B KOMIIAC 3D, nocTpoeHne npocThIX TipaxTiaeckas pabora / ompoc
56 5 TBeleeﬂeHHe B KOMIIAC 3D, nocTpoeHne npocThIX TipaxTiaeckas pabora / ompoc
57 2 Brenenue 8 KOMITAC 3D, nocTpoeHue mpocThix [TpakTuueckas paborta / ompoc
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TCII

Brenenne 8 KOMITIAC 3D, noctpoeHne npocThix

58 - [IpakTuueckas pabora/ ompoc
5 }TBelj]eI[eHHe B KOMITAC 3D, nocTpoeHue nmpocThixX TTpakTHIecKas paboTa/ Ompoc
60 }TBelj]eI[eHHe B KOMITAC 3D, nocTtpoeHue npocThixX TTpakTHYecKas paboTa/ Ompoc
61 }TBelj]eI[eHHe B KOMITAC 3D, nocTpoeHue npocThiX TTpakTHyeckas pabora/ Ompoc
0 }TBelj]eI[eHHe B KOMITAC 3D, nocTtpoeHue npocThixX TTpakTHyeckas pabora/ Ompoc
6 ITBeleeL[eHI/Ie B KOMITAC 3D, nocTpoeHue nmpocThixX TTpaxTiyeckas pabora/ ompoc
o ITBeleeL[eHI/Ie B KOMITAC 3D, nocTpoeHue nmpocThixX TTpaxTiyeckas pabora/ ompoc
6 ]TBCBJ*Iez[eHHe B KOMIIAC 3D, nocTpoeHnue npocThix ITpakTHueckas pabota/ Ompoc
66 ]TBCBJ*Iez[eHHe B KOMIIAC 3D, nocTtpoeHnue npocThix ITpakTHueckas pabota/ Ompoc
6 ]TBCBJ*Iez[eHHe B KOMIIAC 3D, nocTpoeHnue npocThix TpakTHYecKas paboTa/ Ompoc
6 TB;IGHGHHG B KOMITAC 3D, nocTpoeHue mpocThix TTpakTHYeckas paboTa/ Ompoc
6 TB;IGHGHHG B KOMITAC 3D, nocTpoeHue mpocThix TTpakTHYeckas paboTa/ Ompoc
-0 TB;IGHGHHG B KOMITAC 3D, nocTpoeHue mpocThix TTpakTHYeckas paboTa/ Ompoc
- TB;IGHGHHG B KOMITAC 3D, nocTpoeHue mpocThix TTpakTHYeckas paboTa/ Ompoc
7 ?elle;[eHHe B KOMIIAC 3D, nocTpoeHue npocThixX TTpakTHYeckas paboTa/ Ompoc
. ?elle;[eHHe B KOMIIAC 3D, nocTtpoeHnue npocThix TTpakTHYeckas pabota/ ompoc
24 Brenenue 8 KOMITAC 3D, noctpoeHue npocTbix TTpakTHYeckas pabota/ Ompoc

TCII
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Brenenne 8 KOMITIAC 3D, noctpoeHne npocThix

75 2 e [IpakTuueckas pabora/ ompoc
76 2 Ocnogsl 3D neuatu [TpakTuueckas pabora / ompoc
77 2 OcHoBsl 3D neyaru [IpakTryeckas paboTa / onpoc
78 2 Ocnogsl 3D neuatu [TpakTuueckas pabora / ompoc
79 2 OcHoBbl 3D neyaru [IpakTrueckas pabora / onpoc
80 2 Ocnogsl 3D neuatu [TpakTuueckas pabora / ompoc
81 2 OcHoBsl 3D neyaru [IpakTrueckas pabora / onpoc
82 2 Ocnogsl 3D neuatu [TpakTuueckas pabora / ompoc
83 2 Ocnogsl 3D neuatu [TpakTuueckas pabora / ompoc
84 2 OcHoBsl 3D neyaru [IpakTrueckas pabota / onpoc
85 2 Ocnogsl 3D neuatu [TpakTuueckas pabora / onpoc
86 2 OcHogbl 3D neyatu [TpakTuueckas pabora/ ompoc
87 2 Ocnogsl 3D neuatu [TpakTuueckas pabora / onmpoc
88 2 OcHogbl 3D neyatu [TpakTuueckas pabora/ ompoc
89 2 OcHogbl 3D neyatu [TpakTuueckas pabora/ ompoc
90 2 Ocnogsl 3D neuatu [TpakTuueckas pabora / onpoc
91 2 OcHogbl 3D neyatu [TpakTuueckas pabora/ ompoc
92 2 Ocnogsl 3D neuatu [TpakTuueckas pabora / onpoc
93 2 Ocnosbl 3D nevaru [IpakTuyeckas padora / ompoc
94 2 Hrorosas pabota no pazneny KOMITAC [TpakTrueckas pabota / onpoc
95 2 WNuxenepHas 3a1ayua [TpakTrueckas pabota / onpoc
96 2 WNuxeHepHas 3a1aya [IpakTuyeckas padora/ ompoc
97 2 WNnxenepHas 3a1aua [TpakTrueckas pabota / onpoc
98 2 WNuxeHepHas 3a1aya [IpakTuyeckas padora/ ompoc
99 2 WNuxenepHas 3a1ayua [TpakTrueckas pabota / onpoc
100 2 WNuxeHepHas 3a1aya [IpakTuyeckas padora / ompoc
101 2 WNuxenepHas 3a1ayua [TpakTrueckas pabota / onpoc
102 2 WNmxenepHas 3a1ayua [TpakTrueckas pabota / onpoc
103 2 WNuxeHepHas 3a1aua [IpakTuyeckas padora/ ompoc
104 2 WNwxenepHas 3a1ayua [TpakTrueckas pabota / onpoc
105 2 WNuxeHepHas 3a1aua [IpakTuyeckas padora/ ompoc
106 2 WNuxenepHas 3a1ayua [TpakTrueckas pabota / omnpoc
107 2 WNuxeHepHas 3a1aya [IpakTuyeckas padora/ ompoc
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3akimouuTtenbHoe 3ansatue. [IpoMmexxyrounas

108 2 [IpakTrueckas pabota/ ompoc
aTTecTauus
Kaﬂennapnoe TEMATHIECCKOC IIJIAHUPOBAHUE
JonosHuTeIbHAsSE 001Ie00pa3oBaTebHasi 001epa3BuBawuias nporpamma «CoBpeMeHHbIH po0oT»
Tpernii rox 00y4yeHnus

y Hara Kos-0 Tema 3ansaTHA dopMa KOHTPOJIA [Ipumeuanue
n/m 4acoB

1 2 Moayau U JaTYUKH [TpakTuyeckas pabora / onpoc
2 2 Moaynu u JaT4uKU [IpakTuyeckas padora/ ompoc
3 2 Moayau U JaTYUKH [IpakTuyeckas pabora / ompoc
4 2 Moaynu u 1aT4uKu [IpakTuyeckas padora/ ompoc
5 2 Moaynu u JaT4uKU [IpakTruyeckas padora/ ompoc
6 2 Moayau U JaTYUKH [IpakTuyeckas padora / ompoc
7 2 Moaynu u aT4uKu [IpakTuyeckas padora/ ompoc

8 2 Moayiu U JaTYUKH [IpakTuyeckas padora / ompoc
9 2 Monynu u JaTYuKU [IpakTuueckas pabora / ompoc
10 2 Moaynu ¥ JaT4uKu [IpakTuyeckas padora / ompoc
11 2 Moaynu ¥ JaT4uKu [IpakTuyeckas padora / ompoc
12 2 Monynu u JaTYuKU [IpakTuueckas pabora / onmpoc
13 2 Moaynu ¥ JaT4uKu [IpakTuyeckas padora/ ompoc
14 2 Monynu u JaTYuKU [IpakTuueckas pabora / ompoc
15 2 Moaynu ¥ 1aT4uKu [IpakTuyeckas padora/ ompoc
16 2 Monynu u 1aT4uKu [TpakTrueckas pabota / onpoc
17 2 Moaynu ¥ JaT4uKu [IpakTuyeckas padora / ompoc
18 2 Moaynu U JaT4uKu [IpakTuyeckas padora/ ompoc
19 2 Monynu U JaTYUKU [IpakTuueckas pabora / ompoc
20 2 Moaynu ¥ JaT4uKu [IpakTuyeckas padora/ ompoc
21 2 Pa3zpabotka npoekToB Arduino [TpakTrueckas pabota / omnpoc
22 2 Pazpabotka npoekroB Arduino [IpakTuyeckas padora/ ompoc
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23 2 Pa3zpabotka npoektoB Arduino [TpakTrueckas pabota / onpoc
24 2 Pa3zpabotka npoektoB Arduino [TpakTrueckas pabota / onpoc
25 2 Pa3pabotka npoektoB Arduino [TpakTuueckas pabora / ompoc
26 2 Pa3zpabotka npoektoB Arduino [TpakTrueckas pabota / onpoc
27 2 Pa3pabotka npoektoB Arduino [TpakTuueckas pabora / ompoc
28 2 Pa3zpabotka npoektoB Arduino [TpakTrueckas pabota / onpoc
29 2 Pa3pabotka npoektoB Arduino [TpakTuueckas pabora / ompoc
30 2 Pa3pabotka npoektoB Arduino [TpakTuueckas pabora / ompoc
31 2 Pa3zpabotka npoektoB Arduino [IpakTrueckas pabora / onpoc
32 2 Pa3pabotka npoektoB Arduino [TpakTuueckas pabora / ompoc
33 2 Pa3zpabotka npoektoB Arduino [IpakTrueckas pabora / onpoc
34 2 Pa3pabotka npoektoB Arduino [TpakTuueckas pabora / onpoc
35 2 Pa3zpabotka npoektoB Arduino [IpakTrueckas pabora / onpoc
36 2 Pa3paborka npoektoB Arduino [TpakTuueckas pabora / onmpoc
37 2 Hrorosas pabora no pazaeny Arduino [TpakTuueckas pabora / onmpoc
38 2 MopenupoBaHue CI0KHBIX GopM U COOPOK [IpakTrueckas pabora / onpoc
39 2 MoienrpoBaHue CI0KHBIX (HOpM U COOPOK [TpakTuueckas pabora / onmpoc
40 2 MopenupoBaHue CI0KHBIX GopM U cOOPOK [IpakTrueckas pabora / onpoc
41 2 MoienrpoBaHue CI0KHBIX (HOpM U COOPOK [TpakTuueckas pabora / onmpoc
42 2 MonenrpoBaHue CI0KHBIX HOpM U COOPOK [TpakTuueckas pabora/ ompoc
43 2 MojenupoBaHHe CI0XHBIX GOPM U COOPOK [IpakTuyeckas padora/ ompoc
44 2 MopenupoBaHue CI0KHBIX POopM U COOPOK [TpakTrueckas pabota / onpoc
45 2 MojenupoBaHHe CI0XHBIX GOPM U COOPOK [IpakTuyeckas padora/ ompoc
46 2 MopenupoBaHue CI0KHBIX POopM U COOPOK [TpakTrueckas pabota / onpoc
47 2 MojenupoBaHHe CI0XKHBIX GOPM U COOPOK [IpakTuyeckas padora / ompoc
48 2 MopenupoBaHue CI0KHBIX GOopM U COOPOK [TpakTrueckas pabota / onpoc
49 2 MojenupoBaHHe CI0XHBIX GOPM U COOPOK [IpakTuyeckas padora/ ompoc
50 2 MojenupoBaHHe CI0XHBIX GOPM U COOPOK [IpakTuyeckas padora/ ompoc
51 2 MopenupoBaHue CI0KHBIX POopM U COOPOK [TpakTrueckas pabota / ompoc
52 2 MojenupoBaHHe CI0XHBIX GOpPM U COOPOK [IpakTuyeckas padora/ ompoc
53 2 MopenupoBaHue CI0KHBIX PopM U COOPOK [TpakTrueckas pabota / onpoc
54 2 MojenupoBaHHe CI0XKHBIX GOpPM U cOOPOK [IpakTuyeckas padora/ ompoc
55 2 MopenupoBaHue CI0KHBIX POopM U COOPOK [TpakTrueckas pabota / omnpoc
56 2 MopenupoBaHue CI0KHBIX POopM U COOPOK [TpakTrueckas pabota / omnpoc
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57 2 MopenupoBaHue CI0KHBIX GopM 1 COOPOK [TpakTrueckas pabota / onpoc
58 2 MopenupoBaHue CI0KHBIX GopM U COOPOK [TpakTrueckas pabota / onpoc
59 2 MoenrpoBaHue CI0KHBIX (HOpM U COOPOK [TpakTuueckas pabora / ompoc
60 2 MopenupoBaHue CI0KHBIX GopM U COOPOK [TpakTrueckas pabota / onpoc
61 2 MoenrpoBaHue CI0KHBIX (HOpM U COOPOK [TpakTuueckas pabora / ompoc
62 2 MopenupoBaHue CI0KHBIX GopM U COOPOK [TpakTrueckas pabota / onpoc
63 2 MoenrpoBaHue CI0KHBIX (HOpM U COOPOK [TpakTuueckas pabora / ompoc
64 2 MoenrpoBaHue CI0XKHBIX (HOpM U COOPOK [TpakTuueckas pabora / ompoc
65 2 MopenupoBaHue CI0KHBIX GopM U COOPOK [IpakTrueckas pabora / onpoc
66 2 MoenrpoBaHue CI0XKHBIX (HOpM U COOPOK [TpakTuueckas pabora / ompoc
67 2 MopenupoBaHue CI0KHBIX GopM U COOPOK [IpakTrueckas pabora / onpoc
68 2 MoienrpoBaHue CI0KHBIX (HOpM U COOPOK [TpakTuueckas pabora / onpoc
69 2 MopenupoBaHue CI0KHBIX GopM U COOPOK [IpakTrueckas pabora / onpoc
70 2 [ToaroroBka mozeneit k 3D neuatu [TpakTuueckas pabora / onmpoc
71 2 [ToaroroBka mozeneit k 3D neuatu [TpakTuueckas pabora / onmpoc
72 2 [TonroroBka moaenei k 3D nevatu [IpakTrueckas pabora / onpoc
73 2 [ToaroroBka mozeneit k 3D neuatu [TpakTuueckas pabora / onmpoc
74 2 [TonroroBka moaenei k 3D nevatu [IpakTrueckas pabora / onpoc
75 2 [ToaroroBka mozeneit k 3D neuatu [TpakTuueckas pabora / onmpoc
76 2 [ToaroroBka mozeneit k 3D neuatu [TpakTuueckas pabora/ ompoc
77 2 ITonroroBka Mozeneil k 3D nevarn [IpakTuyeckas padora/ ompoc
78 2 [Toaroroska mozeneit k 3D neuatu [TpakTrueckas pabota / onpoc
79 2 ITonroroska momener k 3D neuatu [TpakTuueckas pabora/ ompoc
80 2 [Toaroroska mozeneit k 3D neuatu [TpakTrueckas pabota / onpoc
81 2 ITonroroska momener k 3D neuatu [TpakTuueckas pabora/ ompoc
82 2 [Toaroroska mozeneit k 3D neuatu [TpakTrueckas pabota / onpoc
83 2 ITonroroska Mozeneil k 3D nevarn [IpakTuyeckas padora/ ompoc
84 2 [Toaroroska mozeneit k 3D neuatu [TpakTuueckas paborta/ ompoc
85 2 [Toaroroka mozeneit k 3D meuatu [TpakTrueckas pabota / ompoc
86 2 [Toaroroska mozeneit k 3D neuatu [TpakTuueckas pabora / ompoc
87 2 MeTtoapl penieHus 3a1a4 [TpakTrueckas pabota / onpoc
88 2 MeTo/ib1 pelnieHus 3a1au [TpakTuueckas paborta / ompoc
89 2 Metoapl peneHus 3a1a4 [TpakTrueckas pabota / omnpoc
90 2 Metoapl penieHus 3a1a4 [TpakTrueckas pabota / omnpoc
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91 2 Mertoapl penieHus 3a1a4 [TpakTrueckas pabota / onpoc
92 2 Mertoapl penieHus 3a1a4 [TpakTrueckas pabota / onpoc
93 2 Mertoibl peneHus 3a1a4y [TpakTuueckas pabora / ompoc
94 2 Mertoibl peneHus 3a1a4y [TpakTrueckas pabota / onpoc
95 2 Mertojibl peneHus 3a1a4y [TpakTuueckas pabora / ompoc
96 2 Mertoibl penieHus 3a1a4y [TpakTrueckas pabota / onpoc
97 2 Mertojibl peneHus 3a1a4y [TpakTuueckas pabora / ompoc
98 2 Merto1bl peneHus 3a1a4y [TpakTuueckas pabora / ompoc
99 2 Mertoibl peneHus 3a1a4y [IpakTrueckas pabora / onpoc
100 2 Mertoj1bl peneHus 3a1a4y [TpakTuueckas pabora / ompoc
101 2 Mertoibl penieHus 3a1a4y [IpakTrueckas pabora / onpoc
102 2 Merto/ibl peneHus 3a1a4y [TpakTuueckas pabora / onpoc
103 2 Mertoibl penieHus 3aaa4y [IpakTrueckas pabora / onpoc
104 2 Merto/ibl peneHus 3a1a4y [TpakTuueckas pabora / onmpoc
105 2 Mertoibl peneHus 3a1a4y [TpakTuueckas pabora / onmpoc
106 2 Mertoibl penieHus 3aaa4y [IpakTrueckas pabora / onpoc
107 2 Merto1bl peneHus 3a1a4y [TpakTuueckas pabora / onmpoc
108 ) 3aximounTenbHoe 3aHsaTue. [Ipomexyrounas Tpaxrieckas pabota / ompoc

aTTeCcTanus
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KOHTpOJIBHO-I/I3MepI/ITeJILHl)Ie MaTEpHaJIbl

K J0NOJTHUTEIbHOI 00111e00pa30BaTeILHOM
o01mepa3BuBaloOLIeil nporpaMmme
TeXHU4YE€CKOH HANPABJIEHHOCTH

«CoBpeMeHHbIIT po0OT»
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B ocHoBy mporpamm
MOJIOKEHBI

OCHHOCTHBIC

BOCIINTATCIIbHBIMHA PC3YJIbTaTAMMU.

K koHiy oOyuenus no mporpammam «COBpeMEHHBIH poOOT» yyaruecs

IMOJIY9aT BO3SMOKHOCTD:

OpPUEHTHUPBHI,

JOCTHXKCHUC

KOTOPBIX

Imo OBJAaACHHUIO KOMIIBIOTCPHBIMU TCXHOJIOTHUAMUA
OIIpCACIIAIOTCA

JIMYHOCTHDBIE MertanpeameTHbie MpeamerHbie
3HaTh — 0 (popMax IPOSIBICHUS - 3HaTh O LIEHHOCTHOM - MpaBWJIa TEXHUKH
3a00ThI O YEJIOBEKE MpU OTHOILICHUH K TPYY. 0e30IMacHOCTH;
TPYIIIOBOM B3aUMOJICHCTBUY; | - UMETh HPABCTBEHHO-
STHYECKUH OIBIT - OCHOBBI PabOTHI HA
- MpaBWJIa TTIOBEJICHUS Ha B3aMMO/ICHCTBUS CO KOMIThIOTEPE, HauaIbHbIX
3aHATUAX U MEPOTIPUSATHUSX. CBEPCTHUKAMU, CTAPUIUMU U | IIOHATHA W METOJIOB
MIIaJIIIAMH JeThMH, paboTHI HA IEPCOHATILHOM
- MpaBuJIa OOIIEHHUS, O B3POCJIBIMH B KOMIIBIOTEPE;
MPaBUILHOM OTHOIIECHUU K COOTBETCTBHH C
COOCTBEHHBIM OIIIHOKAaM. OOILIETIPUHATHIMU - OCMBICJIEHHOCTbD U
HPaBCTBCHHBIMU HOPMaMH MPaBUIBLHOCTh
HCIIOIL30BaHUs
CIIELUATIBHYIO
TEPMHUHOJIOTHIO
Ymers - AHaJU3HUpPOBATh U - INIAHUPOBATh CBOU - paboTaTh € OPUCHBIMU
COIIOCTaBJIATEL, 0000IIaTh, JIEHCTBHSI B COOTBETCTBHHM C | MPOrpaMMaMH U B
JienaTh BBIBOJIBI, MPOSIBIIATH IIOCTaBJICHHOM 3aJjauch rpaUYecKuX peaaKkTopax;
HACTOHYHMBOCTD B - aJeKBaTHO
JIOCTHIKCHUY TICIIH. BOCIIPUHUMATD - paboTath ¢ pa3IUuYHBIMHU
MPEAJIOKEHUS U OLICHKY HCTOYHHKAMH
-co0r01aTh IpaBUiIa nejarora, TOBapuiIa, nHpopmanuu;
UTPBI U JUCIHILINHY; POIUTENS U APYTUX JOJIEH;
- KOHTPOJIUPOBATH U
- PAaBUJIBHO OIIEHUBATH IPOLIECC U -paboTaTh B TpyIIme, B
B3aUMOJCHCTBOBATE C pe3yibTaT ACSITEIBHOCTH; KOJIJIEKTHBE.
YYaCTHUKAMH TBOPYECKOTO - BBIOMpATh
o0beAMHEHU (TePIUMO, COOTBETCTBYIOILYIO
UMesl B3aUMOBBIPYYKY U T.JI.). | INTEPATYPY B 3aBUCUMOCTHU
OT LIEJNIH;
- BBIpaXaTh ceOs B - IOTOBAPUBATHCS U
Pa3IMYHBIX JOCTYIHBIX U MIPUXOIUTH K 00IIEMy
HanOoJIee MPUBJICKATEILHBIX | PELIEHUIO B COBMECTHOM
TUTsE peOeHKa BUIaX JIeATEIIbHOCTH
TBOPYECKOM ESITEIHHOCTH. - opmymnupoBaTh
COOCTBEHHOE MHEHHE U
MMO3UIIUIO
IIpumeH | - OBITH CAEPIKAHHBIM, - IOJTyY€HHBIE CBEACHUS O - CAMOCTOSTEIIEHO
ATh TEPIETUBBIM, BEXKJIUBBIM B MHOT000pa3uu BBIOMPATH,
Mpoliecce B3auMOACICTBNUS; MIPUPOJTHOTO U OBITOBOTO OpraHU30BBIBaTh

MaTtepuaa Jijisl OJIETIOK;

TBOPYECKUI ITPOEKT
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-IIOABOJUTH
CaMOCTOSITEILHBINA HTOT
3aHATHUSA; aHAJIU3UPOBATh U
CUCTEMATU3UPOBATHh
MOJIYUYCHHBIC YMCHUSA U

-KpacuBYI0, IPABHILHYIO,
YETKYI0, 3BYYHYIO PeUb KaK
CPEIICTBO MOJTHOIIEHHOTO
0OIIIeHM.

-IIPUMEHSTh
3HAHHS,

-MMEThb  II€PBOHAYAJIbHBIN
ONBIT CaMOpeaIu3aluu B
pa3IMYHBIX BHJIAX
TBOPUYECKOH JCSITEIBbHOCTH,

IMMOJIYYCHHBIC

HaBBIKH. ¢dbopmupoBaHus

HOTpeOHOCTH M yMEHUs
BBIPAXKATh ceds B
JOCTYITHBIX BUJAX
TBOPYECTBA, UCIIOIb30BAThH

HAKOIIJICHHBIC 3HAHHW .

B pesynbrare ocBoeHus mporpammbl «COBpEMEHHBIN poOOT) yUaIIHiCs JOMKEH:
3HATD:
3HAYECHHUE MHXXEHEPHOI'O TPyJa M TEXHUYECKOrO TBOPYECTBA B YKMU3HMU YEJIOBEKA U
pa3BUTHUN OOLIECTBA;
BIUSHAE WHXXCHEPHOW M IPOEKTHOM JEATEIBHOCTH HAa OKPYJKAIOIIYI0 Cpeay H
3I0POBbE YETIOBEKA;
npaBuia 0e30macHOM padOThl C AJIEKTPOHHBIMU KOMIIOHEHTaMHU, KOMIIBIOTEPOM,
WHCTpyMEHTaMH U 3D-nipuHTEPOM;
Ha3Ha4YeHHe M 00JacTh MPUMEHEHUs] KOMIOHEHTOB Arduino, JaTYMKOB, MaKETHBIX
I1aT U 31eMeHToB 3D-MoaennpoBanus;
3Tanbl IPOEKTHOM 1EATEIbHOCTH

YMETh:
BBITIOIHATD 3aJaHus MO0 WHCTPYKIMU M HECJIOXKHBIM alTOpUTMaM TPHU PEIICHUU
TEXHUUYECKUX U MPOEKTHBIX 3a/aY;
OpraHW30BbIBaTh W ITUIAHUPOBATH COOCTBEHHYIO WH)XCHEPHYIO JEATEIbHOCTD,
KOHTPOJIMPOBATh XOJ U Pe3yIbTaT padOThI;
aJanTUPOBaTh JACUCTBUS MPU U3MEHEHUU YCIIOBUM 3aJa4d, TPOSIBISATH THOKOCTH B
MOAXOJIE;
HCIIOJIB30BaTh TEXHOJIOTMYECKUE KapThl,
MH(OPMAIIMOHHBIE PECYPCHI;
co3faBaTh W W3MEHATH MporpaMMbl Ha s3bike Arduino mo oOpasiy wiu
TEXHUYECKOMY 3aJJaHUIO;
MozenupoBaTh TexHudeckre o0bekThl B KOMITAC 3D u roTOBUTH UX K MEYaTH;
pa3palaTbiBaTh TEKCTOBBIE, TpapUUecKHe W MYJbTUMEAUNHBIE MaTepUalibl st
odopmiieHUs TIpoekTa (rpe3eHTanuu, 3D-Mo1enu, CXeMbl, PUCYHKH);
OPUMEHATh TAaONMUIBI W JOUarpaMMbl JUIS aHajdnu3a TEXHUYECKUX PEIICHUU W
o opMIICHHS OTYETOB;
co3faBaTh MPOCTEHIIME  BHIEOMATEpPHAIbl  C
MPE3CHTAIMOHHBIX UHCTPYMEHTOB,;
BBITIOJTHATH MPOEKTHI B paMKax WHIWBUAYAJIbHBIX U TPYNIOBBIX 3aJlaHUM, OT UACH
JI0 peaIn3aLnH.

CXCMbI, CIIPAaBOYHBIC MAaTCpHAJIbl H

MOMOIIILI0O  PEJAKTOPOB U
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[Tony4yeHHble 3HAHUWS, YMEHUS W HaBBIKM OOYYArOIIMECS MOTYT NPHUMEHSTH B
MOBCEIHEBHON JKW3HU, B yu&be u Oyaymed npodeccHoHaIbHON OpHEHTAIUH.
[Iporpamma cmocoOCTBYET Pa3BUTHIO TEXHUUYECKOW IPAMOTHOCTH, CAMOCTOSATEIIBHOCTH,
WHUIIMATUBHOCTU W  MHXEHEPHOro MblnuieHUs. OHa CIy>KUT OCHOBOM  JJis
dbopMupoBaHUsS YCTOMYMBOIO HHTEpeca K TO3HAHWUIO, TPYAy U COLHUAIBHOU
OTBETCTBEHHOCTH.
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MOHUTOPHMHI OCBOEHHSI YYAIIMMUCS MaTepuaJja TeM 1-ro roga o0yyeHus:

1. s oomeHa jaHHbIMHA Mekay EV3 0/10k0M H KOMIIBIOTEPOM HCIIOJIb3YyeTCH. ..
a) WIMAX

b) PCI noprt

c) WI-FI

d) USB moprt

2. BepHbIM ABJIAETCH YTBEePKACHUE. ..

a) 010k EV3 nmMeer 5 BBIXOAHBIX U 4 BXOJHBIX MOPTA
b) 6ok EV3 nmMeer 5 BXOIHBIX U 4 BBIXOJIHBIX ITOPTa
c) 610k EV3 nmeer 4 BXOIHBIX U 4 BBIXOJHBIX IOPTA

d) 610k EV3 umeer 3 BBIXOJHBIX U 3 BXOJHBIX MIOPTa

3. YeTpoiicTBOM, NMO3BOJISIIOIIAM POOOTY ONPEAEJUTh PACCTOSHIE 10 00bEeKTa U
pearupoBaTh Ha JBI)KCHUE, SIBIISCTCS. ..

a) YJIbTPa3BYKOBOM TaTUUK

b) JlaTumk 3ByKa

c) Jlatuuk nBeta

d) 'mpockon

4. CepBoMOTOp — 3TO...

a) YCTPOMCTBO JijIsl OTpEIeSICHUsI 1IBETA
b) ycTpoicTBO 17151 ABMXKEHHS POOOTa

C) YCTPOUCTBO TSl POUTPHIBAHUS 3BYKa

d) yCTpoOHCTBO M1 XpaHEHHS TaHHBIX

5. K ocHoBHBIM THHAM AeTtajieil LEGO MINDSTORMS orHocHATCA...

a) eCTePeHKU, OOTHI, IIYypPYIIbl, OANIKU
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b) 6anku, TG THI, BTYJIKH, GPUKCATOPHI
c) Oanku, BTYJIKH, LIyPYIIbl, TAUKH

d) mTudTeI, HTypyIibl, 60ITHI, IJIACTHHBI

6. st moakyI0YeHus 1aT4yuka K EV3 Tpedyercs moacoeAMHUTH OAUH KOHel|
KkaleJisl K JaTYMKY, a APYTroil. ..

a) K oqHOMY U3 BxoaHbIX (1,2,3,4) moptoB EV3

b) ocTaBUTH CBOOOTHBIM

C) K aKKyMYJISITOPY

d) k ogHOMY U3 BBIXONIHBIX (A, B, C, D) noptoB EV3

7. Ao noakI04YeHus: ceppoMoropa kK EV3 Tpedyercst moacoeAMHUTH OAMH KOHEL

KabeJst K CepBOMOTOPY, a APYTOil. ..

a) K oJHOMY U3 BbIXOJIHBIX (A, B, C, D) noptoB EV3
b) B USB nopt EV3

c) K ogHOoMYy 13 BxoaHbIX (1,2,3,4) moptoB EV3

d) ocraBUTH CBOOOHBIM

8. BiIok «He3aBHCHUMOeE yNIPpaBJIeHHE MOTOPaAMM» yIIPaBJIsieT. ..
a) IByMs CEpBOMOTOpaMu
b) 0OJTHUM CEPBOMOTOPOM

C) OJTHUM CEPBOMOTOPOM U OJHUM JATIYMKOM

9. HauOoJib1iee paccrosiHue, HA KOTOPOM YJIbTPAa3BYKOBOH JaTYHK MOKET

OOHapyKUTh OOBEKT...
a) 50 cm.

b) 100 cm.

c)3 m.

d) 255 cm.
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10. {1 nBU2KeHUs po00Ta BIiepe] ¢ MCIO0JIb30BAHUEM JIBYX CEPBOMOTOPOB

HYZKHO...
a) 3a/1aTh MOJIOKUTENBHYIO MOIIIHOCTh MOTOpa Ha Oyi0ke «PyneBoe ynpaBieHue»
b) 3a1aTh OTpUIIATENBHYIO MOLTHOCTh MOTOpA Ha OJioke «PyreBoe ympaBieHHe»
C) 3a/1aTh MOJOKUTEIBHYIO0 MOIIIHOCTh MOTOpa Ha 0J10Ke «boJbIIoi MOTOP»

d) 3amaTh OTpULIATENHHYIO MOIIIHOCTh MOTOpA Ha 0J10Ke «boJbIIONH MOTOPY

11. {1 nBH2KeHUs1 po00Ta HA3a/l ¢ MCIOJIB30BAHUEM JIBYX CEPBOMOTOPOB HYKHO. ..
a) 3a1aTh MOJOKUTEIBHYIO0 MOIIIHOCTh MOTOpa Ha OJ10ke «PylieBoe yrnpaBlieHUE»

b) 3a1aTh OTpHUIIATENBHYIO MOITHOCTh MOTOpA Ha OJioke «PyrneBoe ympaBieHue»

C) 3a/1aTh MOJOKUTEIBHYIO0 MOIIIHOCTh MOTOpa Ha 6J10Kke «boJbIIoi MOTOPY

d) 3agaTh OTpHULIATENBHYIO MOIIHOCTh MOTOpA Ha OJI0Ke «bOoJIBIION MOTOP»
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MOHHUTOPHMHI OCBOCHHUS YYAIIIMMHUCS MaTepuaja TeM 2-1o rojaa o0yJyeHus:

Bomnpoc 1

HNuctpyment OceBasi TMHUS 1O IBYM TOYKaM HaXOAUTCS B IPyNIE€ HHCTPYMEHTOB ...

1. Pemaxrop

2. OGo3HaueHus
3. Pa3mepsnl

4. T'eomeTpus

Bomnpoc 2

EnvHuIbI U13BMEpEeHUSs JJTUHBL. ..
I. cm

2. IM

3. M

4. MM

Bomnpoc 3
Kakue Buibl MpUBS30K BBl 3HAETE?

1. T'mobGanpHbBIC, TOKAIBbHBIC, KIIABUATYPHBIC
2. IlepBuuHbIC, BTOPUYHBIEC, TPETUYHBIC.

3. CucreMHBIE ¥ BHECUCTEMHEIEC.

4. MopenbHbie U GU3UIECKUE.

Bomnpoc 4
Hasnauenne komanae! [IpuBssku?
1. IlpuBs3ka Buaa u3o0paxxeHUs: K YEPTEKY
2. TouHoe yepueHue.
3. CBs3b OKHA C DJIEMEHTAMHU
4. bonee ObICTPBIN NEpPEeX0] K KOMaH/E

Bomnpoc 5
OpTOroHanbHBIN PEKUM YEPUECHUS CITYKUT JJIA. . .
1. Co3ganust oTpe3KoB Mol yriiom Oosbiine 90 rpamaycos.
2. Cozpanust OTpe3KOB Mo yriioM MeHbie 90 rpaaycos.
3. Co3ganust oTpe3koB noj yriaom Oosbiie 90 rpamgycoB u meHbIe 90 rpamaycos.
4. Co3pgaHusi BEpTUKAJIbHBIX U TOPU3OHTAIBHBIX OTPE3KOB.
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Bomnpoc 6
Kakue naMepeHusi MO>KHO BBIMOJHUTH C IOMOIIBIO IITAHTCHIUPKYJIS? Y KaxKuTe
MPaBWIbHBIA BapUaHT OTBETA:

l.

2.

C moMoIIbIO ITAHTCHIUPKYJISI MOXKHO U3MEPHUTh TOJIBKO TITyOUHY OTBEPCTHIA,
1a30B, KAHABOK.

C moMoIbIO IITAHTEHIUPKYJISI MOKHO U3MEPUTH TOJBKO HApYyKHbBIE U
BHYTPEHHHE Pa3MEpPhl IETAICH.

C OMOIIBIO IITAHTEHIUPKYJISI MOKHO U3MEPUTh BHYTPEHHHE pa3Mephl IeTallei
U T1yOMHY OTBEPCTHUH, 1a30B, KAHABOK.

C moMOIIBIO IITAHTEHIMPKYJISI MOKHO U3MEPUTh HAPYXKHbIE U BHYTPEHHUE
pa3Mepsl AeTalneil U NyOuHy OTBEPCTHM, Na30B, KAHABOK.

Bormpoc 7
Kakas npaBuibHas MOISPHOCTH NOAKIIOYEHUS CBETOINO1A?

l.

JInuHHast HOKKa (aHOT) K «MUHYCY» MTUTaHUsI, KOPOTKasi HOXKKA (KaTomI) — K
«ITIOCY»

2. JlnuHHas HOXKaA (KaTOM) K «IUTFOCY» MUTaHUs, KOPOTKas HOXKKa (aHOM) — K
«MUHYCY»
3. JnuHHas HOXKKaA (aHOM) K «IUTIOCY» MUTAHMS, KOPOTKasg HOXKa (KaToxd) — K
«MUHYCY»
Bomnpoc 8

B gem HE0OX0aMMO 00513aTeIbHO yOIUTHCS TIepe 3arpy3Koi MporpaMMbl B
KOHTpoJuiep Arduino?

1.

2.
3.
4

Bb10Opan Tum miaTel

B koJie co3nanbl MakpoonpeneaeHus

[1nata pusnyecku NOAKIIOUECHA K KOMITBIOTEPY
Bb1Opan nopT, K KOTOPOMY MOAKIIOYEHA TU1aTa

Bomnpoc 9
Jlist Ha3HAYEHUS peKkUMa padoThl MMHOB Arduino ucmosb3yercs:

1.
2.
3.
4.

nupekTuBa #define
dbynkuus pinMode()
bynxus digitalWrite()
dbyukius digitalRead()
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Bomnpoc 4

[Ipouemypa void setup() BeimonHsIETCS *
1. TonbkO OJWH pa3
2. 0oAMH pa3 Mpu BKIIOYEHUH maTel Arduino
3. Bce BpeMs, MoKa BKJITItoueHa miata Arduino

Bomnpoc 10
Kaxk pabotaet "="?
1. DTo oneparop cpaBHEHUs
2. DTo omepaTop NpHUCBauBaHUs, OH MOMEIAET 3HAYEHUE, PACTIOIOKEHHOE CIIpaBa
OT HEro, B IEPEMEHHYI0, CTOSIIIIYIO CIIEBa
3. DTo omeparop npucBavBaHuUs, OH JIeJaeT 00a ornepaHa paBHbIMUA OOJIbILIEMY U3
HUX
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MOHUTOPHMHI OCBOEHHSI YYAIIIMMMUCS MaTepuaJja TeM 3-ro roga o0yyeHus:

Bomnpoc 1
Kakue nokazanusi ”3MepeHus ¢ TOMOIIBIO IITAHTEHIUPKYJIA TOKa3aHbl Ha IpUMepe?
YKaxuTe paBUIbHBIA BAPUAHT OTBETA!

0 1 2 3

01234567891

1. Iloka3zaHus HIKadbl MITAHTH U HOHUYCA PU U3MEPEHUH pa3MepoB — 6,4 MM.

2. Iloka3zaHus HIKajbl IITAaHTH U HOHUYCA MPU U3MepeHUH pazMepoB — 0,4 MM.

3. IloxazaHus MIKaibl IITAHTH U HOHUYCA PU U3MEPEHUH pa3MepoB — 7,9 MM.

4. Iloka3zaHus WIKaJIbI IITAHTY U HOHUYCA TP U3MEPEHUU Pa3MepoB — 6,9 MM
Bomnpoc 2

CKOJNBKO M3MEPUTENBHBIX KA UMEET IITAHITEHIUPKYJIb? YKaXUTE ITPABUIbHBIN
BAPUAHT OTBETA

1. IITtaHreHIMpKyJIb HE UMEET MIKAJL.

2. IlTaHreHIUpPKYyJIb UMEET TPU LIKAJIBIL.

3. ILITaHreHuMpKyJIb UMEET OJHY LIKAIY.

4. HITaHreHIUpPKYJb UMEET JBE LIKAJIbI

Bomnpoc 3

Jl1st peMoHTa 00JIOMaHHBIX BaJIOB MOYKHO MCTOJIB30BATh
1. Brynky
2. InnuHT
3. Taiiky
4. Ilanky

Bomnpoc 4
BriOepere BepHbIE YTBEPKIACHUS.
1. Jlns coenquHeHus HEHArpy>KEHHBIX JeTallel U3 IUIACTUKA PEKOMEHYETCA
HCTIOJIb30BaTh MPOIIABIICHHUE.
2. JIns coeIMHEHUs HarpY>KEHHBIX JeTajield U3 MJIacTUKa PEKOMEHIYETCS
HCTIOJIb30BaTh MPOIIABIICHUE.
3. Jlnsa coeqMHeHNs HEeHarpy KeHHbIX JeTajlel U3 MIacTUKa PEKOMEHAYETCs
MCIIOJIb30BaTh CKIIEUKY
4. Jlns coenMHEHUs1 Harpy>KEHHBIX JeTajae U3 MIaCTUKa PEKOMEHAYETCs
UCIIOJIb30BaTh CKIIEUKY
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Bompoc 5

LA ka0 WENW B JaHHOW CHEME WCTIONB3YETCA PESNCTOP, NOCNEA0EATENBHO COeIMHEHHDIN
CO CBETOAMOOOM? *

CR I e w TR E SRR RS ES RS
L R R W R R R R e R R E R e e
e oE o R R R E R R W E W EEE R E W
AR E R E R SRR e E e e e
I-II-III’II-III-III-I-IUI-IIIII-III'I-l-l-I-I-I-

1. Jlnst yMEHBIIEHUS CUJIbI TOKA TEKYILETO YEPE3 CBETOIUO/T
2. JIns yBEJIMYEHUS SIPKOCTH CBEUECHUSI CBETOANO1A
3. Jlns yBeIMUEeHUs CUIIBI TOKA TEKYIIETO Yepe3 CBETOINO

Bompoc 6
JI71st cuUThIBaHUS 3HAYEHMSI C AaHAJIOTOBOT'O BX0/1a UCTIOJIB3YETCSl KOMaH1a
1. digitalRead()
2. digitalWrite()
3. analogRead()
4. analogWrite()

Bomnpoc 7

Oynkuus delay()
1. ocraHaBJIMBAaET BBHITIOJIHEHUE MPOTPAMMBI Ha 33JaHHOE KOJIMYECTBO MUJUIUCEKYH]T
2. OCTaHaBJIMBAET MUTAHHE CBETOMO/A HA 3aIaHHOE KOJIMYECTBO MUJUTUCEKYH/T
3. OCTaHaBIIMBAET BHITIOJHEHUE MPOTPAMMBI Ha 33/IaHHOE KOJIMYECTBO CEKYH]T

Bompoc 8
JIist cCauThIBaHUS 3HAYCHUS ¢ M(POBOTO BX0J1a UCTIOIB3YETCS] KOMaHa
1. digitalRead()
2. digitalWrite()
3. analogRead()
4. analogWrite()
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Bomnpoc 9

B kaxoii cTpouke HeT OmuoKu?
1. if (push==1) digitalWrite(13,HIGH);
2. if (push>1); digitalWrite(13,HIGH);
3. if (push>=1) digitalRead(13,1);
4. if (push>=1) analogRead(13,500);

Bomnpoc 10
K 4Yemy NpMBEJET BbINONHEHNE CREyIoWEero koaa? *
1 woic setup() |
pinMode (2, COUTPUT);
pinMode (3, GQUTPUT);
5 ligitalWrite (2, LOW);
6 digitalWrite (3, LOW);
8 )
Li 1 leop () |
alls | digitalwWrite (2, HIGH);
12 digitalWrite (3, HIGH);
13 )
1. Hanpsxenue Ha 2 u 3 tuHe OyJEeT BKIIFOUATCS U BBIKIIIOUATCS
2. Byner BKJIIOYEHO HaIpsKEHUE Ha 2 MUHE, 3aT€M OHO OYJET BBIKIIFOUEHO U

BKJIFOYEHO Ha 3
3. byler BKIIIOYEHO HANPSKEHUE Ha 2 MUHE, 3aTEM Ha 3 MUHE

Bomnpoc 12
UTto 03HaYaeT MOSIBUBIIASICSA MTOCIIE KOMITMIIAIMK porpaMMel omuoka " "PIN 1" was
not declared in this scope"?

1. He 3akpsiTa ckoOa v HET TOYKH 3arsaToi mocie "PIN1"

2. B ckerue He oObsiBrieHa niepemenHas "PIN1"

3. B ¢dyskuu pinMode() ve ucnonb3zoBano ums noprta "PIN1"
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IHpuiaoxenue 4
PaGouyas nporpaMmma BOCIMTAHUSA

JlanHbIil pasznen mporpamma SIBISETCS YacThlO TUIAHA BOCIMTATENHLHON PabOThI
IlenTpa.

OO61eil HeJibI0 BOCHUTAHMS SIBIISIETCS: Pa3BUTUE JIMYHOCTH, CAMOOIIPE/ICIICHUE U
col[MaiM3alusl JeTed Ha OCHOBE COLMOKYJBTYPHBIX, JTYXOBHO-HPAaBCTBEHHBIX
[EHHOCTE M NPUHATBHIX B POCCUMCKOM OOIIECTBE MpaBUI M HOPM IOBEJCHUS B
MHTEpecax 4YeloBeKa, CeMbH, OOIIeCTBa W TrocydapcTBa, (OpMHUpPOBaHUE UYyBCTBA
NaTpUOTU3MAa, TPAKTAHCTBEHHOCTH, YBAXKEHUSI K MaMsITH 3alUTHUKOB OTedecTBa U
noaBuraM ['epoeB OTedecTBa, 3aKOHY M MPABOIOPSAKY, YEIOBEKY TPyJa U CTapiieMy
MTOKOJICHHIO; B3aUMHOTO YBaXEHUS; OCPEKHOTO OTHOIICHUS K KYyJIHTYPHOMY HACJIEIUIO
U TPpaIuIYsIM MHOTOHAIMOHAJIBHOTO Haponaa Poccuiickont ®enepanuu, Opupoie M
okpy:xaromiei cpene (PeaepanbHbiil 3akoH 0T 29.12.2012 Ne 273-®D3 «O6 oOpazoBaHuu
B Poccuiickoii @enepanumy, cT. 2, 1. 2).

3agaun BOCIMTAHUSA TN 3aKITIOYAIOTCS:

- B YCBOCHMM HMHU 3HAaHMM HOPM, JYXOBHO-HPAaBCTBEHHBIX LEHHOCTEH, TPaJIWLIUH,
KOTOPbIE BBIPa0OTAJIO pOCCUICKOE 00IIECTBO (COLMATBLHO 3HAYMMBIX 3HAHUH );

- B (QOPMUPOBAHHUH U PA3BUTUU JIMYHOCTHBIX OTHOIICHUM K 3TUM HOpMaM, IIEHHOCTSM,
TpaJULUAM (MX OCBOCHUE, IPUHATHE);

- B TPUOOPETEHHH COOTBETCTBYIOIIEIO ASTUM HOpPMAaM, IIEHHOCTSM, TpPaJUIIUIM
COLIMOKYJIBTYPHOTO ONBITA TOBEICHUS, OOIICHUS, MEXKIUNYHOCTHBIX M COILMAJIbHBIX
OTHOILICHUM, IPUMEHEHHUSI IOJTYYEHHBIX 3HAHHM.

(¢opmbl BoctiuTaTeibHOM padOTHI:

Becenpl, JJekunu, NpocMOTPbI BUAEOMATEPHUAJIOB.

JlanHast ¢opma BOCHUTATENIBHONW PabOTHI MO3BOJISIET MPHOOLIUTH YYalIUXCs K
Jy4dluM o0pasliaM OTEYECTBEHHOTO M MHUPOBOTO HCKyccTBa. IIpocBeTuTh pedAT B
BOIPOCAX HWCTOPUHM, TOMOTaeT IMOYYBCTBOBATh COINPUYACTHOCTh K TEPOUYECKUM
MOJBUTaM COOTE€UEeCTBEHHUKOB. [loBbImIaeT m1000Bs K poAHOMY Kpato, Ponune, cBoemy
HapOAy U YBAXKEHUE K APYTUM HapOJaM HAIETrO rocyAapcTaa.

3aHATHSA HPABCTBEHHOCTH U IPAXKAAHCTBEHHOCTH.

[T03BOJIAIOT MOCBATUTH 3aHATHE AKTYaJIbHBIM BOIIPOCAM HPABCTBEHHOCTH, ITPaB
YEJI0BEKA, TOJIEPAHTHOCTH, TPAXKIAHCTBEHHOCTHU U APYTUM COLMAIIBHBIM TEMAaM.

TemaTudeckue OTHH W HemeJu. IlocBsiieHsl omnpenenéHHON MpoOiIeMaTHKE,
Yalie BCero CBA3aHHOM C OMPEIeTICHHBIM COOBITHEM WU JaTOM.

Konkypcsl, pecTuBaiu, CHIOPTUBHbIC COPEBHOBAHUS, IKCKYPCHH.

Bo Bpemst Takux MeponpusTU ydaluMcs MPEIOCTABISIOTCS BO3MOKHOCTH JJIS
pa3BUTHUSI  COITMATILHBIX HABBIKOB W (POPMHUPOBAHUS TMO3UTHUBHBIX IIEHHOCTEH.
[Ipoucxonur QopMupoBaHue 370poBOoro oOpaza >Ku3HU. Pa3Buthe QGU3MIECKUX
BO3MOYKHOCTEH, C y4E€TOM COCTOSIHUSI 3[I0pOBbsl yuamuxcs. ObOecrnieueHre 3HAHUSIMU
0e30MacHOro0 TIOBEJICHUS B MPUPOJHOM, COIMATBLHOM Cpelle U UYpe3BhIYAMHBIX
CUTYyalLUsIX.

MeToabl BOCIUTATEIbHOM Pa00ThI, UCIOJIb3YEMBIE MIEArOTOM:
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JAuanor u auckyccusi. [103BOJISIOT pa3BHBaTh KOMMYHUKATUBHBIE HAaBBIKH M
YMEHUS apTryMEHTHPOBAHHOTO OOCYXXJEHHUS Pa3IMYHBIX BOMPOCOB. YdYaluecs MOTYT
BbIpa0aThIBATh CBOIO TOUKY 3PEHUS, aHAIU3UPOBATh pPA3HbIE MHEHHS W JIOCTUTaTh
COTJIALLCHUS.

HN3yuyenue gureparypbl U UCKyccTBA. [[03BOAECT yyanmmMes: pacIupuTh CBOM
KPYTro30p, y3HaTh O Pa3HbIX KyJbTypaxX M TPAAULHUAX, & TAKKE PA3BUTh COLUUAIBHBIN U
AMOLIMOHATIBbHBIA HHTEIEKTHI.

MHOroKkpaTHoe BbINOJHEHHE 3HAKOMBIX 3aJaHMM M YIPaKHEHU.
[IpenycMaTpuBaeT MHOTOKpPAaTHOE IOBTOPEHUE, 3aKPEIUICHUE, YIPOUYHEHUE U
COBEPUICHCTBOBAHME COLMAIBHO IIEHHBIX M JIMYHOCTHO 3HAYUMBIX JCHUCTBHA U
MIOCTYIIKOB HPABCTBEHHOT'O IIOBEJICHMS, OpraHM3alus pETYJSIPHOTO BBIOJIHEHUS
yYaIlUMUCS OTPENICTICHHBIX JIEUCTBUM, NPEBPAIAIOMIUXCS B TMPUBBIYHBIE (HOPMBI
MTOBEJICHHSI.

CrumysupoBaHue noBeaeHus: U AesATeJdbHOCTH. (IloompeHue 1 HaKa3aHue)
[ToOyxmaeT Kk couHalbHO o0J00pseMoMy moBeAeHHIO. lloompeHne BbICTynaeT
CIIOCOOOM TOJIOKUTEIBHOM OIIEHKH YCIEIIHO MPOU3BOAUMBIX IEUCTBUMN U MOCTYIKOB, a
TaK K€ CTUMYJIMPOBAHUE yUAIIUXCSI.

Haxkazanue HanpaBieHHO Ha TOPMOKEHHUE HETATUBHBIX MPOSIBIICHUN JIMYHOCTH C
MTOMOILIbIO HETATUBHOM OLIEHKU €€ IMOBEJCHUS.

IIpoexkTHAas 1eATEJIbHOCTD.

[IpenocraBisger yyamumcs BO3MOXHOCTh CAMOCTOSATENIBHO IUIAHUPOBATH U
peann30BbIBATh MPOEKTHI, pa3BUBAS JIMJIEPCKUE HABBIKU U CIIOCOOHOCTH K TBOPUYECKOMY
MBIIIJICHUIO
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KanengapHoe TemaTuyeckoe NJIaHUPOBaHUeE M0 BOCIIUTATEIbHOI padoTe

Monyab Tema Oecenbl, COOBITHSI, AKTUBHOCTEH Cpok
peaju3annu
Kunrouessie nena Ucropus unxenepunoro aena B Poccun. Ot pemecna CentsaGpp
JI0 COBPEMEHHBIX TEXHOJIOTUI
Hauano xocmuueckoi 3psl. [loaBur yu€Hbix u
OxTs16pB
nrxenepo CCCP
Kunrouessie nena JleHb HapOJTHOTO €AMHCTBA: BKJIAJ HHKXEHEPHOU Host6ph
MBICJIM B YKPEIUICHUE CTPaHBbI
Meana Texnuka [ToOGeapl: posib BOGHHBIX HH)KEHEPOB B
Benukoit OTeuecTBeHHOW BOWHE Jlexatpr,
Boennsie Texnonoruu 6okagHoro Jlenunrpana: SuBaps
WH)XEHEPUSI BbLKUBAHUS
Menua Henb 3amutHrka OTedecTBa: mpodeccuun Depas
000POHHOT0 3HAYCHHSI
«KpbIMcKas BecHa»: TEXHUYECKOE o0ecrieueHne Maot
0€301acHOCTH U 00OPOHBI P
Menua Kocmonaptuka: npodeccust HHXEeHEp B CIYKEHUU
Anpenb
Ponune
[TonBur ¢GppoHTOBBIX HHXKEHEPOB. MOCTBI, AOPOTH, Maii
TEXHUKA
KiroueBsie nena MupHbsiii atoM. MHX&eHepsl 1 pa3BUTHE AaTOMHOMN CentsGps
MPOMBIIITIEHHOCTH B Poccun
Boennoe neno u po6otorexnuka. CoBpeMEeHHBIE
OxTa0pb
BOEHHBIE TEXHOJIOTUHU
[Mpodopuenranus Kak pa6orator po6oThl. TexHuka Oyaymiero B Host6pb
BOEHHOM JieJie
KoaupoBanue u mmdprl: Kak TEXHOJIOTUU
3alUIIAI0T HHOOPMALIHIO Jlexatpr,
Menna Pycckue nzo0perarenu 1 KOHCTPYKTOPBI: [ OprOHOB, SHBaps
Kanamnukos, Tynosies
Hcropust 0Te4eCTBEHHON PaMOCBS3U U
o deBpaiib
PaAMOTEXHUYECKHX BOHCK
KiroueBsie nena Wnxenep — npodeccuss XXI Beka. ['1e Hy>KHBI Maot
HABBIKU POOOTOTEXHUKHU P
3ammura PoauHbl UGPOBBIMHU TEXHOJIOTHSIMU: Anpers
kubepbe3zonacHocth u MU
Henb Panno. CBsI3b Kak CTpaTETHYECKUN pecypce Mai

rocyaapcTBa
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