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Peuen3ua Ha pabouyio nporpammy ocHosHoro obuiero obpasosaHus no npeamery «TexHonorMA»
«MpoMbILLAEHHbIA AU3alH. [TPpOEKTUPOBaHUE MaTepuanbHOM cpeabl»
ATopbl: Peixkos M. 10.; Caakan C. T.

Pabouan nporpamma ocHoBHOro obuiero obpasosanns «l1pomellWNEHHbIM AN3aiH.
MpoeKkTupoBaHve maTepuansHOW cpeabi» no npeameTy « TexHoNorua» HanpasneHa Ha
dbopmMmUpPOBaHKE MPaKTUYECKMX HaBLIKOB B cdepe ansaiiHa o6beKTOB MaccoBOro NPOU3BOACTRA,
paboTy ¢ coBpemeHHbIM 060pyAOBaHMEM M KOMIMLIOTEPHBIMM NPOTrPamMmMamm, MccnesoBaHue
OKPYHHaIOLLErO MUPA C MOMOLLLIO COBPEMEHHBIX TEXHONOTUI U CTUMYIMPOBaHWE MHTepeca
obydalowmxca K TexHuyeckomy Teopuectsy. Nporpamma (68 yacos) npegHasHayveHa ans
opraHu3auun 3aHATMIA YYeHWKOB 5 Knacca no npeaMeTHoN obnactv « TEXHONOTUA» B pamKax
obuiero o6paszoBaHuaA M HanpasaeHa Ha oblWenHTeNNeKkTyanbHoe U TEXHUYECKoe pa3sutne
obyyarowmxca.

Kypc no3sonseT chopmmpoBaTh y obyvatowmxca 6aszosbie HaBbikK 06 bEMHO-
NPOCTPAHCTBEHHOIO MblLUNEHWS, COCOBHOCTL BblpaykaTh MAEHD C NOMOLLLbIO AWU3aiH-
3CKM3NPOBAHMWA, NPOTOTUIIMPOBATL OO BEKT BPYUHYIO M MCNOAL3YA TEXHONOrMYHOEe 0bopyaoBaHue,
Npe3eHTOBaTh CBOE peLleHue.

Mporpamma o6beamHAeT 0bpasoBaTeNbHYIO U NPOEKTHYIO cocTasnaoLme yuebHoMn
AeaTeNbHOCTU. TemaTuieckoe NAaHUpoBaHWe NPorpaMmmbl COCTOUT U3 NATU KeHCOB:

Keiic 1. «O6BbEKT 13 Byayulero»;

Kelic 2. «Menan»;

Keuc 3. «Kocmuyeckana ctaHuuma»;

Kelc 4. «Kak a0 ycTpoeHa?»;

Kelc 5. «MexaHu4eckoe YCTPOUCTBOY.

Kelcbl U TeMbl ABAAIOTCA aKTYaNbHBIMUW U COOTBETCTBYIOT NPUOPUTETHBLIM TEXHONOIMYECKUM U
TemaTUYEeCKMM HanpasNeHUAM: KaK C TOYKM 3PEeHUA PbIHKOB HALMOHANbHOM TEXHONOrMUYECKOoM
nHnuaTiesl (HTU), Tak 1 C TOUKK 3peHua nporpammbl «Lindposan skoHOMMKKa».

Jloruka nocTpoeHus nporpammbl obecneympaeT NpoxoHAeHWe 0ByYaoILVMKUCA BCEX 3TAMNOB
OM3aNH-NPOEKTUPOBAHNA: OT AU3aiMH aHANUTUKM M METOA0B reHepalumu naen, oo cnocobaos
BU3yanM3aumm U Npe3eHTaumm cBomx npoekTos. [py 3Tom 0cOBEHHOCTLIO MPOrPamMmbl ABAAETCA TO,
4TO 0BYYAOLMMCA NPUBUBAIOTCA CKBO3HbIE TEXHONOMMUYECKWE HABbIKK, B TOM YMCNE UCNONL30BaHue
COBPEeMEHHbIX aAMTUBHBIX TEXHONOTUIA — Hanpumep, 3D-nevaTw.

B nporpamme coepikaTtca Bce Heobxoaumble pasziensl, BKAO4aA KaneHAapHbIi yHebHbIi
rpaduk ¢ pa3buskoit 3aHATUIM Ha 2—4 vyaca.

B KauecTBe NPUACYKEHUA K NPOrpamMmme iaH Matepuan, OnucbIBaoWMI X0, peanmsaumm Kkenca
MO 3aHATUAM. TeMbl KelCOB ABMIAIOTCA aKTyasbHbIMK WM OCHOBaHbLI HA MHHOBALMOHHbBIX TEXHUYECKMX
PELIEHMAX, @ TaKKe NOBYKAAIOT ODYHAIOWMXCA K CAMOCTOATEIbHOM OCO3HAHHOW AeATeNLHOCTU 1
GOpPMUPOBaHUIO HECTAHAAPTHBIX peleHnit. [laHHbIe Keicbl MOTYT ObiTb NCNO/b30BaHbI Ha
pas/IMUHbIX (C TOUKM 3peHua UHPPACTPYKTYPHOTO U KaapoBoro obecnedeHmna) NNoLWaaKkax — 3a cuet
FMBKON NPUBA3KK K 0BOPYAOBAHMIO, PACXOAHBIM MaTEpUanam 1 NporpaMmHomy obecneyeHuo.
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B mocobuu ncnonbzosaHbl MaTepuasbl U3 OTKPbITbIX
ncrourHnkos cetn MutepHert. [Nockonbky MCTOUHU-
Ku, pasMeLuatolme y cebs nHpopMaumio, Aaneko He
Bceraa sasnsAloTca obnagatenaMm aBTOPCKMX Mpas,
NPOCUM aBTOPOB MCMONb30BaHHbIX HaMW MaTepua-
NOB OTK/UKHYTbCS, U Mbl Pa3MEeCTUM yKa3aHue Ha 1x
aBTOPCTBO.

CHopHUK npepgHa3HaYeH WCKUYUTENbHO Af1S He-
KOMMEPYECKOro UCMOb30BaHUA.
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AxTyanbHOCTb: AM3aliH SBNSETCS OAHOWM U3 OCHOBHbIX cdep TBOp-
YyecKow AeATeNbHOCTW YeNloBeKa, HarnpaBeHHOM Ha MPOeKTUpPOoBa-
HWe MaTepuanbHou cpeabl. B coBpeMeHHOM Mupe an3aliH oxBaTbl-
BaeT npakTnyeckun sce cdepbl xM3HU. B cBa3mn ¢ 3TMM BCé Bonblie
BO3pacTaeT NMoTpebHOCTb B BbICOKOKBANMPULIMPOBAHHbIX TPYAO-
BbIX pecypcax B 061acTV MpPOMbIWIEHHOro (MHAYCTPUanbHOrO)
AnsanHa.

[Mporpamma yuebHoro kypca «[1poMbiwneHHbIN An3ariH» Ha-
npaBfeHa Ha MeXAUCLUMIVHAPHYIO NPOEeKTHO-XYA0XXEeCTBEHHYIO
LEeaTeNbHOCTb C MHTErpUpOBaHMEM €CTECTBEHHOHAYYHbIX, TEXHU-
YeCKMX, 'YMaHUTapHbIX 3HaHWI, a TakXKe Ha Pa3BUTUE UHIKEHEPHO-
o 1 XyA0XKECTBEHHOrO MbilNeHNs obyuyatoLerocs.

YuebHbin kypc «[1poMbiwneHHbIN amMsanH» dpokycmpyeTca Ha
npnobpeTeHnn obyyalomMMmUCS NPaKTUYECKMX HaBbIKOB B obna-
CTW onpepeneHns MNoTpebUTENbCKOM HULWKN TOBApOB, MPOrHO3M-
pOBaHUs 3anpocoB noTpebuTtenein, cos3faHUs MHHOBALWMOHHOM
NpoAYKLMN, MPOEKTUPOBaHUS TEXHONOMMYHOIO U34enus.

B nporpammy yuebHoro Kypca 3anoxxeHa paboTa Hag, MpoeKTaMmu,
roe obyyatolmecs cMoryT nonpobosaTb cebs B ponn KOHLENTya-
NINCTa, CTUINCTA, KOHCTPYKTOPa, AM3aiH-MeHemepa. B npouec-
ce pa3paboTky MpoekTa obyuatowmecs KONNEKTUBHO 0bcyaa-
0T MAEeU pelleHns NMOoCTaBfEeHHOW 3afauu, Aanee OCYLEeCTBNSIOT
KOHLeNTyanbHYl NpopaboTKy, 3CKM3NPOBaHWE, MAaKETUPOBaHME,
TPEXMEpHOEe MOAENMpPOBaHME, BU3Yyan3aumto, KOHCTPYMPOBaHME,
NPOTOTUMUPOBaHUE, UCMbITaHWE MONYYEHHON MOAENU, OLEHKY
paboTocnocobHocTM co3paHHoW Mopenn. B npouecce obyueHuns
NPON3BOAUTCH aKLLEHT Ha COCTaB/IEHWE TEXHUYECKUX TEKCTOB,
a Talkoke Ha HaBblKW YCTHOM U MUCbMEHHOW KOMMYHUKALUU U KO-
MaHAHOM paboTbl.

YuebHbin kypc «[1poMblneHHbIN AM3aiH» NpeacTaBnseT cobom
CaMOCTOSATENbHbIA MOAY b, U3YYaeMbI B TeyeHue yyebHoro roaa
napannesbHO C OCBOEHMEM MporpaMM OCHOBHOro obuero obpa-
30BaHUA B nNpeaMeTHbIX obnactax «Matematuka», «MHPopmMaTu-



Ka», «Pusmka», «M306pasutenbHoe UCKYCCTBO», « TexHonornsa»,
«Pycckun a3bik». Kypc «[MpoMbiwneHHbIN gM3anH» npegnonaraet
BO3MOXXHOCTb y4acTus obyyatoLLMXCs B COPEBHOBAHUSAX, OIMMIMN-
apax n KoHkypcax. [lpeanonaraeTtcs, uTo obyyatolpmecs oBnagetot
HaBblKkaMK B 06/1aCTU AM3aH-3CKU3UPOBaHUS, TPEXMEPHOTO KOM-
NMbIOTEPHOIO MOAENMPOBAHUS.

Llenb nporpamMmbl: ocBoeHue obyuatowmmuca crnekTpa Hard- m
Soft-koMneTeHUNI Ha NpeaMeTe NPOMbIWNEHHOrO AM3aiiHa Yepes
KENC-TEXHOMOMMN.

3apgauu nporpamMmbil:
obyuatowpe:

- 06bACHUTbL 6a30Bble NOHATUA cdepbl MPOMbILLIEHHOIO AM3alHa,
KntoueBble O0COBEHHOCTU METOLOB [AM3aliH-MPOEeKTUPOBaHMS,
AM3alH-aHaIUTUKK, FeHepaLmm naen;

- chopMupoBaTb 6a30Bble HaBbIKM PYYHOro MaKeTMPOBaHUS W
NPOTOTUMNPOBAHUS;

- chopMupoBaTb 6azoBble HaBblkM paboTbl B MporpaMMax Tpeéx-
MEepHOro MoAeMPOBaHUS;

- chopMupoBaTb 6a30Bble HABbIKM CO3AaHMNA MPe3eHTauni;

- chopMUpoBaTb 6a30Bble HABbIKN AN3aNH-CKETUNHTA;

- MPUWBUTb HaBbIKWU MPOEKTHOW AEeATENbHOCTW, B TOM 4YucC/ie UC-
Mosib30BaHME MHCTPYMEHTOB MIaHMPOBaHMA.

pasBuBatoLLMe:

- dopmuposatb 4K-koMneTeHUUN (KpUTUUECKOE MbIlLNEHWE, Kpe-
aTUBHOE MbIW/IeHNe, KOMMYHMKaLMS, KoornepaLms);

+ CrMocobCcTBOBaTb PacLUMPEHUNIO CIOBAapHOro 3aMaca;

+ Cnoco6CcTBOBaTb Pa3BUTMIO MaMATU, BHUMaHUS, TEXHUYECKOTO
MbILW/IeHUs, N306peTaTesnlbHOCT!;

- cnocobcTBoBaTb GOPMUPOBAHMUIO MHTEPECA K 3HAHUSAM;

+ crnocob6cTBoBaTb GOPMUPOBAHMIO YMEHUS MPaKTUYECKOrO Npw-
MEeHEeHU S NONyYEHHbIX 3HaHUN;

- cbopMupoBaTb yMeHne ¢$GopMynnpoBaTb, apryMeHTUpOBaTb M
OTCTamBaTb CBOE MHEHWe;
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chopMmnpoBaTb YMEHMe BbICTYMNaTb My6JNYHO € AOKNaAaMu, npe-
3EeHTaLMSMU U T. M.

BOCMUTaTeNbHbIE:

BOCMUTbIBaTb aKKypPaTHOCTb W ANCLUMIMHUPOBAHHOCTb MpPU Bbl-
NonHeHun paboTbl;

cnocobcTBoBaTb GOPMUPOBAHUIO MONOXKUTENBHOM MOTUBALUN K
TPYAOBOW AeATENbHOCTH;

cnocobcTBoBaTb GOPMUPOBAHUIO OMbITa COBMECTHOMO W MHAU-
BMAYa/NbHOrO TBOPYECTBa MPU BbINOJHEHUM KOMaHAOHbIX 3ada-
HUW;

BOCMUTbIBaTb TpyAotobue, yBaXkeHne K Tpyay;

dopMUpoBaTbL YYBCTBO KOMNEKTUBU3MA U B3aMMOMOMOLLM;
BOCMUTbIBaTb YYBCTBO MaTPUOTU3MA, MPaXXAAaHCTBEHHOCTHU, Fop-
[OCTU 33 OTeYeCTBEHHble OOCTMXKEHWUS B MPOMbIWAEHHOM Au-
3aMHe.

Mnauupyembie pesynbraTbl ocBOeHUs yuebHOro Kypca

NnuHocTHbIe pe3ynbTaTbi:

KpUTUYeckoe OoTHoWeHne K MHbopMaumm U n3bupaTenbHOCTb
€€ BOCnpusaTus;

OCMbICNIeHVe MOTUBOB CBOUX AENCTBUI MpPU BbINOTHEHUN 33A3-
HUM;

pa3BuTHE NOHO3HATENBHOCTU, COOOBPA3UTENBHOCTU NPU BbINON-
HEeHUM pa3HOOBPa3HbIX 33AaHUMA MPOBNEMHOro U 3BpUCTUYE-
CKOTO XapaKkTepa;

pa3BUTME BHUMATENIbHOCTU, HAaCTOMUYMBOCTU, LLeNeyCTPeMNEH-
HOCTW, YMEHWNS NpeoAoneBaTbh TPYAHOCTH;

pa3BUTME CaMOCTOATENIbHOCTUN CY>KAEHWNIM, HE3aBUCUMOCTU U He-
CTaHAAPTHOCTU MbILLNEHUS;

OCBOEHMWE CoLManbHbIX HOPM, MPaBU NMOBeAEHWUs, ponen n GpopmM
COLManbHOM XXM3HW B rpynnax 1 coobLiecTsax;

dopMUpoBaHME KOMMYHUKATUBHOW KOMMETEHTHOCTU B obLue-
HWUW N COTPYAHNYECTBE C APYrMMM OByYatloWMMUNCS.



MetanpeaMeTHble pe3ynbTaThbl
PerynatueHble yHUBepcanbHbie yuebHble AeNCTBUS:

+ YMeHMe MpUHNUMaTb U COXPaHATb yuebHyto 3apauvy;

+ yMeHMue MnaHuMpoBaTb MOCNefOBaTe/IbHOCTb LUAroB ajfiropyMTMa
ANS LOCTUXKEHUS Lenu;

+ YMeHM1e CTaBuTb Lefnb (Co3daHne TBOpYECKOlM paboTbl), MiaaHW-
poBaTb AOCTUXKEHNE STOW Lenu;

- YMeHMe OCYLLEeCTBATb UTOrOBbIM M MOLLAroBbIN KOHTPO/Ib MO pe-
3ynbTaty;

+ CMOCOBHOCTb aAeKBaTHO BOCMPUHMUMATL OLLEHKY HacTaBHMKA U
ApYrux obyuatowmxcs;

- YMeHMe pasnmyaTb crnocob v pesynbraT 4eNCTBUS;

+ YMeH1e BHOCUTb KOPPEeKTUBbI B OEUCTBUSA B C/lyuyae pacxoxae-
HWA pe3ynbTaTa pelleHns 3a4a4N Ha OCHOBE €€ OLIeHKM U YYéTa
XapakTepa caenaHHbIX ownboK;

. YMeHUe B COTPyAHNYECTBE CTaBUTb HOBble yuebHble 3a4auu;

- CrNocoBHOCTb MPOSABAATb MO3HABATE/IbHYIO UHULMATUBY B yueb-
HOM COTPYAHUYECTBE;

- yMeHue ocBamBaTb Crocobbl peleHus npobneM TBOpPYECKOro
XapaKTepa B )XM3HEHHbIX CUTYaLUX;

+ YMeHM/e OLeHMBaTb MO/yYaroLmMNCa TBOPUYECKMI NPOAYKT U CO-
OTHOCUTb €ro C U3HavasbHbIM 3aMbIC/IOM, BbIMO/IHATb MO HEObXo-
ANMOCTU KoppeKkumnn nnbo npoaykTa, NM6o 3ambicna.

[Mo3HaBaTenbHble yHMBEepcabHbie yuebHble AecTBUS:

+ YMeHMWe OCYLLEeCTBAATb MOMCK MHbOPMaLMKN B MHANBUAYANbHBIX
MHPOPMALMOHHbIX apxmBax obyuatoerocs, MHPOpPMaLMOHHOMN
cpene obpa3zoBaTenibHOro yupexaeHus, deaepanbHbiX XpaHUIn-
Wax MHOPMaLMOHHbIX 0Bpa3oBaTe/lbHbIX peCypCOB;

+ YMeHMe UCMob30BaTb CPeacTBa MHPOPMALMOHHBIX U KOMMYHW-
KAUMOHHbIX TEXHOMOMMIM A9 peleHnUs KOMMYHUKATUBHbIX, MO-
3HaBaTe/IbHbIX M TBOPYECKUX 3343a4;

+ YMEeHWne OpnUeHTUpPOBaTbCs B pa3HOObpasnm crnocobos pelieHus
3apav;

- YMeHMWe OCYLEeCTBMATb aHaInM3 O6beKTOB C BblAENIEHUEM CYlue-
CTBEHHbIX U HECYLLECTBEHHbIX MPU3HAKOB;
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yMeH1e NpoBOAUTbL CpaBHeEHUE, KnaccudPmUKaLmMio No 3afaHHbIM
KpUTEpUSM;

yMeHM1e CTPOUTb IorMyYeckme paccy>kaeHns B ¢opMe cBs3m nNpo-
CTbIX CY>XAEHUN 06 0bbeKTE;

yMeHWe YCTaHaBMBaTb aHaloOMMu, MPUYUHHO-CNEACTBEHHbIe
CBA3U;

yMeH1e MoAeNnpoBaTh, MPeobpa3oBbiBaTb OOGBLEKT U3 YYBCTBEH-
HoW ¢popMbl B MOAENb, FAE BblAENEHbI CYyLIeCTBEHHbIe XapaKTe-
pPUCTUKN obbekTa (MpoCTpaHCTBEHHO-Tpaduyeckas UM 3Hako-
BO-CMMBO/IMYECKaS);

YMEHWe CUHTEe3NpOBaTb, COCTaBNATb Lle/loe U3 4YacTel, B TOM
yncrie CaMoCToATeNbHO AOCTPanBaTh C BOCMOMIHEHMEM HeJoCTa-
IOLLMX KOMMOHEHTOB.

KoMMyHMKaTuBHbIE YHUBEpPCanbHble yuyebHble 4ENCTBUS:
yMeH1e apryMeHTUpPOoBaTb CBOIO TOUKY 3peHUs Ha BblIbop OCHO-
BaHUM U KPUTEPUEB MPU BblAENEHUN NMPU3HAKOB, CPAaBHEHUU U
KnaccuduKaumm ob6bekToB;

yMeHMe BbICNylMBaTb cobecegH1Ka U BECTU AMANOT;
CMOCOBHOCTb MpU3HaBaTb BO3MOXXHOCTb CYLLECTBOBaHUA pa3-
NINYHBIX TOYEK 3PEHUNS N MPaBO KaXKAoro MMeTb CBOIO;

yMeHM1e NfaHUpoBaTh yuebHoe COTPYAHMUUYECTBO C HAaCTaBHUKOM
W ApyrumMmn obyuarowmMmca: onpeaensaTb uenm, GyHKLMN yyacT-
HMKOB, COCObbl B3aMMOAEeNCTBUS;

yMeHMe OCyLLeCTBNAATb MOCTAaHOBKY BOMPOCOB: MHULMATUBHOE
COTPYAHMYECTBO B MouUcke u cbope nHpopMaumu;

yMeHue paspelwaTb KOHQAMKTbI: BbiiBNeHUe, naeHTUbMKaums
npobnemsbl, MOUCK N OLLeHKa anbTepHaTUBHbIX crnocobos paspe-
WeHNa KOHPNNKTA, MPUHATUE PELLEHMS N €0 peann3aums;
yMeHM1e C AOCTAaTOYHOM MONHOTON N TOYHOCTbIO BblpaXkaTb CBOMU
MbIC/IN B COOTBETCTBMU C 3afavyaMu U YCIOBUAMU KOMMYHUKa-
umu;

BNageHMe MOHOMOMMYECKOW U Ananornyeckon ¢opmMamm peumn.



MpeaMeTHbie pe3ynbTaThbi
B pe3ynbTraTe ocBoeHMs NporpaMMbl obyyatoLumecs AOMKHbI

3HaTb:

+ npaBuia 6e30MacHOCTU K OXpaHbl Tpyaa Npu paboTe ¢ yuebHbIM
M nabopaTopHbIM 060pYyAOBaAHMEM.

yMeTb:

- NMPUMEHSATb Ha NMPaKTUKE METOANKM reHEPUPOBaHMS N4eN; MeTo-
Abl AN3aNH-aHanM3a u An3anH-uccneqoBaHus;

aHanuaupoBaTb popMoobpasoBaHMe NPOMBbILLAEHHbIX U3LENUN;
CTPOUTb M306paxkeHUs MPeaMEeToB MO MpaBuIaM JIMHENHOW
nepcnexkTUBbI;

rnepenasaTh C MOMOLLbIO CBETa XapakTep GpopMmbil;

pa3fnvyaTbh U XapakTepm3oBaTb MOHATUA: MPOCTPaHCTBO, PaKkypc,
BO34yLIHas NepcrneKT1Ba;

noslyyaTb MpPeAcCTaB/eHUs O BAWAHUM LBETa Ha BOCMpuaTUe
dopMbl 06BEKTOB AN3aliHa;

NMPUMeHATb HaBbikM opMoobpa3oBaHMS, UCMONb30BaHMS O6bE-
MOB B AM3aiHe (MaKkeTbl U3 ByMaru, KapToHa);

paboTaTb ¢ MporpamMMamm TpéxmepHom rpapumikm (Fusion 360);
OMKUCbIBaTb TEXHOIOTMYECKOE pEeLLUEHNE C MOMOLLbIO TEKCTA, pU-
CYHKOB, rpayeckoro nsobpaxxeHuns;

aHasIM3MpOBaTb BO3MOXHbIE TEXHOMOMMYECKNE peLleHus, onpe-
AenaTb UX OOCTOMHCTBA U HEOOCTaTKM B KOHTEKCTe 3afaHHOM
cuUTyauuu;

OLeHMBaTb YCNOBUSA MPUMEHUMOCTM TEXHOMOMMN, B TOM YUC/IE C
MO3ULMIN SKOMOMMUYECKOM 3aLUMLLEHHOCTH;

BbIABNATb U PoOpMynMpoBaTb Npobnemy, TpebytoLyo TeXHONo-
TMYECKOrO peLLeHuns;

MoANIULMPOBATb MMEtOLMECH MPOAYKTbl B COOTBETCTBUMU C CU-
Tyaumei/3akazoM/noTpebHOCTbIO/3a0auen AesTeNbHOCTH;
OLEeHMBaTb KOMMEPUYECKMI MOoTeHUMaN NpoayKTa U/Mam TeXHo-
noruu;

NPOBOAMTb OLEHKY U UCMbITaHNE NONYyYeHHOro NpoayKTa;
NpeacTaBnsaTb CBOW NPOEKT.
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BNafeTh:

=~ Hay4YHOU TepMUHOJIOrMEeN, KIOUYEBbIMU MOHATUAMW, METO-
AaMU N NPUEMAMKU MPOEKTUPOBAHUSA, KOHCTPYMPOBaHWUSA, Moae-
NUPOBaHWS, MaKETUPOBAHUSA, MPOTOTUNUPOBAHUSA B 06nacTu npo-
MbILL/TIEHHOTO (MHAYCTPUanbHOro) An3anHa.

CmMexHble npeaMeTbl OCHOBHOrO o6u.|.ero o6pasoaa|-|m|

MarteMaTuka
CraTucTtunka u Teopus BeposiTHocTeM

BbinyckHuk HayunTtcs:

+ MpPeAcTaBNATb AaHHble B BUAe Tabnuu, amarpamm;

+ yuTaTb MHPOpMaLUIO, MpeacTaBNeHHYIO B BuAe Tabnuupl, Ana-
rpaMMbl.

B noBcepHeBHOW XU3HU U NpU U3yYeHUU APYIrUX NPeAMETOB Bbl-

NYCKHUK CMOXKET:

 U3BNeKaTb, UHTEpPNpeTUpoBaTb U NpeobpasoBbiBaTb MHPOpPMa-
uMto, MpeAcTaBNeHHYo B Tabnuuax n Ha AnarpaMmax, oTpaxa-
IOLLYO CBOMCTBA W XapaKTEPUCTUKM peasibHbIX NMPOLLECCOB U SB-
NeHnmn.

leomeTpusa
leomeTpuueckue durypbl

BbinyckHuk HayunTtcs:

+ onepupoBaTb Ha 6a30BOM ypoBHe MOHATUAMU: puUrypa, Touka,
OTpe30K, NpaMas, yY, JIoMaHas, yroa, MHOroyrosbHUK, TPeyrosnb-
HUK W YEeTbIPEXYTrONbHUK, NMPSMOYrONbHUK U KBaApaT, OKpYK-
HOCTb 1 KPYT, NPSMOYro/ibHbIM Napannenenunea, Ky6, wap. N3so-
6paxaTb n3yyaemble GUTrypbl OT PyKU U C MOMOLLBIO TUHENKN U
LMPKYNS.

B noBcepHeBHOW XU3HU U NpU U3yYeHUU APYIUX NPeAMETOB Bbl-
NYCKHUK CMOXKET:
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- pewaTtb MpakTUYeckue 3afjaunv C MpUMEHEeHMEM MPOCTENLINX
ceoucTs duryp.

MN3mepeHns n BbluucneHus

BbinyckHuk HayunTtcs:

* BbINONHATb U3MEpPEHUE ANINH, PaCCTOSHUIN, BENIMUYUH YINIOB C MO~
MOLLbIO UHCTPYMEHTOB A8 U3MEPEHUN ASIUH U YTNOB.

®Pusunka

BbinyckHUK HayuuTcs:

- cobntopaTb NpaBuKia 6€30MacHOCTM U OXpaHbl Tpyaa npu paboTte
C y4ebHbIM 1 nabopaTopHbIM 06OpPYAOBaHNEM;

+ MOHWMaTb MPUHLMMbI LENCTBUS MalWH, MPUOBOPOB U TEXHUYE-
CKUX YCTPOWCTB, YyCNOBUA MUX 6GE30MacHOro MCrnosib3oBaHUS B
NMOBCEeOHEBHOM XU3HU;

- WCMONb30BaTb MPW BbIMONHEHUM YUYeBHbIX 334a4 HayyHO-Momny-
NAPHYIO NINTEPaTypy O GU3NYECKUX ABIEHUSAX, CIPABOYHbIE Ma-
Tepuarsbl, pecypcbl UHTEPHETa.

Nudopmatuka

BbinyckHUK HayumuTCs:

+ pasnuyaTtb BUAbI MHGOPMaLMKM Mo crnocobaM eé€ BoCcnpuaTus ye-
NoBeKOM W Mo crocobaM ee MpeacTaBNeHUs Ha MaTepuanbHbIX
HocuTensax;

+ MpVBOANTb MpuMepbl MHGOPMALIMOHHBIX MpoLeccoB (npouec-
COB, CBAI3aHHbIX C XpaHeHMeM, Npeobpa3oBaHMeM U nepepayen
[aHHbIX) B )XMBOW MPUpPOLE N TEXHUKE;

- knaccuduumporatb cpeactea VKT B cooTeBeTcTBUM C Kpyrom
BbIMOHAEMbIX 334au.

MareMaTnueckue ocHoBbl UHPOPMaTUKHU

BbinycKHUK NONYYUT BO3MOXKHOCTb:

+ MO3HAaKOMUTbCA C NMPUMepaMm MaTeMaTUUYECKUX Mogenen 1 uc-
Mo/ib30BaHMs KOMMbIOTEPOB MPU UX aHaNM3e; MOHATb CXOACTBA
W pasnuvumnsa MeXay MaTeMaTUYecKoW MoAenbio obbekTa u ero
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HaTypHOW MOAenblo, Mexxay MaTeMaTUYecko Mopesnblo obbek-
Ta/ABNEHUS N CNIOBECHbBIM OMMUCAHUEM.

Mcnonb3oBaHMe NporpaMMHbIX CUCTEM U CEPBUCOB
BbinyckHUK HayumuTCs:

KnaccnduLmMpoBaTb $aisibl MO TUMY U UHbIM NapaMeTpam;
BbIMOJIHATb OCHOBHbIE onepauun ¢ pannamm (cospabaTb, COXpa-
HSTb, PEAAKTUPOBaTb, A3 IATb, aPXMBUPOBATD, KPACMaKOBbIBATbY»
apxuBHble dansbl).

BbinyckHuk oBnapeet (Kak pe3ynbTaT NpUMEHEHUsi NPOrpaMMHbIX
CUCTEM U UHTEPHET-CepBUCOB B JaHHOM Kypce U Bo BCEM obpaso-
BaTeNbHOM npouecce):

HaBbIKaMM paboTbl C KOMMbIOTEPOM; 3HAHUAMMU, YMEHUAMU N Ha-
BbIKaMU, AOCTAaTOYHbIMW A9 paboTbl C pa3/IMUYHbIMU BUAAMU MPO-
rPaMMHbIX CUCTEM N UHTEpPHET-cepBUCOB (dannoBbie MeHeaKe-
pbl, TEKCTOBbIE pPefaKTOpbl, 3N1eKTPOHHble Tabnuupl, 6paysepbl,
NMOWUCKOBbIE CUCTEMbI, CNOBapW, SNIEKTPOHHbIE SHLUKAOMNEAUN);
yMEHMEM OrnmcbiBaTb paboTy 3TUX CUCTEM U CEPBUCOB C UCMOSb-
30BaHWEM COOTBETCTBYIOLLEN TEPMUHONOMNI;

pa3niMyHbIMUM POpMaMm NpeacTaBneHUs AaHHbIX (Tabauubl, Ana-
rpamMmbl, rpadvku U T. 4.);

NMO3HAaKOMUTCS C MPOrpaMMHbIMK cpeacTBamMun ans paboTsl ¢ ay-
ANOBU3YaNbHbIMW [AaHHBIMU WU COOTBETCTBYIOLLMM MOHATUMHBIM
annapaTom.

BbinyckHUK NonyuuT BO3MOXXHOCTD (B AAHHOM Kypce U MHOM y4eb-
HOW AeaTeNbHOCTH):

MPaKTMKOBATbCA B MCMO/Ib30BaHNUM OCHOBHbIX BUAOB MPUKNaa-
HOro nporpaMMHoro obecrnieyeHus (pefakTopbl TEKCTOB, d1eK-
TPOHHble Tabnuupbl, 6paysepbl v ap.);

MO3HaKOMMUTbCS C NMPUMEpPaMn UCMONb30BaHNSA MaTEMaTUYECKO-
ro MoAenMpoBaHUsa B COBPEMEHHOM MUPE;

MO3HAKOMMTbCS C MOCTAHOBKOW BOMpPOCa O TOM, HACKO/IbKO A0-
CTOBepHa nony4yeHHas nHdopMauus, NogkpenseHa M oHa Ao-
Ka3aTe/bCTBaMM NOAJIMHHOCTU (MpUMep: Hannume 31eKTPOHHOMN
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NoANncK); MNO3HaKOMUTLCHA C BO3MOXKHbIMU MOAXOAAMM K OLLEHKE
LOCTOBEPHOCTU MHPOpMauumM (MpUMep: CpaBHEHUE AaHHbIX U3
pa3HbIX NCTOYHUKOBY);

No3HaKkoMUTbca ¢ npuMepamn ncnonbsosaHus VKT B cospe-
MEHHOM Mupe;

NONY4YNTb NPEACTaBNEHUS O POBOTU3NPOBAHHbIX YCTPONCTBAX U
WX UCMONb30BaHMUM Ha NMPOU3BOACTBE W B HayyHbIX UCCnenoBa-
HUSX.

TexHonorus

PesynbraTtbl, 3asBneHHble obpa3oBaTenbHo nporpammon «Tex-
Honorusa» no 6nokam coaep)xaHus

®PopMMpoBaHMe TEXHONOrNYECKOW KyNbTypbl U MPOEKTHO-TEXHO-
NOrnYecKoro MbilieHMa obyyarowmxcs

BbinyckHUK HayumuTCs:

cnepoBaTb TEXHONOMMU, B TOM YMC/IE B MPOLIECCE N3MOTOBNEHMUS
Ccy6beKTUBHO HOBOIO MPOAYyKTa;

OLLEHMBATb YCNOBUS MPUMEHNUMOCTU TEXHONOIMMMN B TOM YnC/e C
NMO3NLMIM SKONOrMYECKOMN 3alULLEHHOCTY;

NPOrHO3npoBaTb MO U3BECTHOW TEXHONOMMU BbIXOAbl (XapaKkTe-
PUCTUKM NPOAYKTa) B 3aBUCUMOCTU OT U3MEHeHMUs BXoaoB/napa-
MeTpOB/pecypcoB, MpOBepPATb MPOrHO3bl OMbITHO-3KCMEPUMEH-
TaNbHbIM MYTEM, B TOM UNC/IE CaMOCTOSTE/IbHO NMaHUPYs Takoro
poAa 3KCNepUMeHTb;

B 3aBUCMMOCTU OT CUTyaLMW ONTUMU3MPOBaTb GasoBble Tex-
Honorun (3aTpaTHOCTb — KayecTBO), MPOBOAUTb aHanU3 alb-
TEePHaTMBHbIX PECypCOB, COeANHSATb B €OMHbINA NaaH HECKOJIbKO
TexHonornm 6e3 nx BMAoU3MeHeH s 48 NoayYeHns CI0KHOCO-
CTaBHOro MaTepuanbHOro UM MHGOPMaLMOHHOIO NPOAYKTa;
NPOBOAUTb OLLEHKY M UCMbITaHMUE NMONYYEHHOro NPOAYKTa;
NPOBOAUTbL aHaNN3 NOTPebHOCTEN B TEX MW UHbIX MaTepuab-
HbIX UM MHDOPMALMOHHBIX MPOAYKTaX;

OMUCbIBaTb TEXHOMOMMYECKOE peLleHMe C MOMOLLbIO TeKCTa, pU-
CYHKOB, rpadmyeckoro n3obpaxxeHus;
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+ aHaNnM3npoBaTb BO3MOXHbIE TEXHONOIMYECKNe pelleHuns, onpe-
OensTb UX AOCTOMHCTBA U HEOOCTaTKM B KOHTEKCTEe 3afaHHOM
cuTyauum;

+ MPOBOAMUTb U aHaNM3MpOBaTb pa3paboTKy W/Unn peanunsauuio
NPUKIaAHbIX MPOEKTOB, MpeanonaralLLmX:

. onpeAeneHne xapakTepUCTUK W pa3paboTKy MaTepuanbHOro
npoayKTa, BK/loyas ero mMogenuposaHue B UHPOPMaLMOHHOMN
cpepe (KoOHCTpyKTOpE),

+ BCTpaMBaHWe CO3[4aHHOro MHPOPMaLMOHHOrO MpoaykTa B 3a-
JaHHyto ob6onouKy,

+ M3roToBfieHne NHGOPMaLIMOHHOIO NPOAYKTa MO 33AaHHOMY an-
ropuTMy B 3aaHHOM 06oNouKe;

+ NMPOBOAUTb U aHaNM3MpOBaTb pa3paboTKy W/Unn peanunsauuio
TEXHONOrMYEeCKMX MPOEeKTOB, MPeAnofaralowmXx:

+ OMNTMMM3aUMIO 33JaHHOro crocoba (TEXHOMOMMKN) MONyYEHUS
Tpebytolerocs MaTepuanbHOro NpoayKTa (nocsne ero NnpnuMeHe-
HUS B COBCTBEHHOW NpaKTUKe),

+ pa3paboTKky (KOMbMHMpPOBaHWE, U3BMEHEHWNE NapaMeTpoB U Tpe-
60BaHNIN K pecypcaM) TEXHONIOMMUN MNOSTyYEHNS MaTEPUANIBHOTO U
MHbOPMaLIMOHHOIo NPOoAYKTa C 3aAaHHbIMU CBOMCTBAMMU;

+ MPOBOAWUTb U aHaNU3MpoOBaTb Pa3paboTKy U/MNn peanmsaumio
NpoeKTOB, NpeanonaratoLLnXx:

+ MnaHupoBaHWe (pa3paboTKy) MaTepManbHOro NpoAayKTa B COOT-
BETCTBUM C 33a4Yen COBCTBEHHOW AeATEeNbHOCTM (BK/tOYasi MO-
LennpoBaHue N pa3paboTKy AOKYMeHTauum),

+ nnaHupoBaHue (pa3paboTky) MaTepuanbHOro MPOAyKTa Ha oc-
HOBE CaMOCTOSATENIbHO MPOBEAEHHbIX UCCNENOBaHNIM NoTpebun-
TENbCKNX NHTEPECOB.

BbinycKHUK NOAYYUT BO3MOXKHOCTb HAayUUTbCS:

- BblBNATb U GOpMynnpoBaTb Npobnemy, TpebyoLlyo TeXHONO-
rMMYeCcKoro peleHuns;

+ MoandMUMPOBaTb UMeEtOLMECS NPOAYKTbl B COOTBETCTBMMU C CU-
Tyaumem/3akazoM/NoTpebHOCTbIO/3a0auelt AeaTeNlbHOCTU U B
COOTBETCTBUM C UX XapaKTepUCTUKaMU pa3pabaTbiBaTb TEXHO-
Norvto Ha ocHoBe 6a30BOM TEXHONOTUN;

+ TEXHO/MOrM3MpOoBaTb CBOW OMbIT, MPeacTaBNATb Ha OCHOBe pe-
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TPOCMNEeKTUBHOIo aHaamsa 1 yHMd)MKaLI,MVI neaTenbHOCTM onmca-
HuVe B Bae MHCTpPpYyKUUUN Unn TEXHO/IOTMYECKOWN KapTbl.

®opmMbl NoABeAEeHUS UTOTOB peann3auum
obuweobpasoBaTenbHoi NporpaMMbl
MooBeneHve UTOros peanusyeTcs B paMKax npeseHTaumm u 3a-
WNTbl pe3yNbTaToOB BbINOSHEHUSA KENCOB, NPEACTaB/IEHHbIX B NPO-
rpamme.

®opMbl AeMOHCTpauum pe3ynbTaToB obyueHus
lMpencTtaBneHne pesynbraToB O6pa3oBaTe/IbHOW AEATENIbHOCTU
nponagT B popMe nybMYHON Npe3eHTauumy peLleHnii KeMCoB KO-
MaHAaMU 1 NOCNeAyIoLWMX OTBETOB BbICTYMAIOLWMX Ha BOMPOChHI Ha-
CTaBHMKa N APYrMx KOMaHA.

®opMbl AUArHOCTUKM pe3yNbTaToB obyueHus
becena, TecTupoBaHue, onpoc.
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[[ Cogepmwe //I/UOZ/WIMM(J{

[MporpaMma npepnonaraeT nocTeneHHoe pacluMpeHne 3HaHUM 1
nx yrnybneHue, a Takke npuobpeTteHne yMeHu B obnactu npo-
€KTUPOBaHUSA, KOHCTPYNPOBAHWNSA U U3rOTOBNEHWNS MPOTOTMMA NPO-
AyKTa.

3aHATMA NpeanonaraloT pa3BUTUE IMYHOCTU:

+ pa3’BUTUE MHTENNeKTYyarlbHOro NoTeHuumana obyyatowerocs (aHa-
Nn3, CUHTE3, CPaBHEHME);

+ pasBUTME MPaKTUUYECKUX YMEHUM U HaBbIKOB (3CKU3MpPOBaHMeE,
3D-MopenvpoBaHue, KOHCTpyMpoBaHMe, MakeTUpoBaHue, Npo-
TOTUMUPOBaHWE, NPe3eHTaLms).

YuyebHo-BOCNMTaTE/NbHbIM MpoLLecC HanpaeneH Ha dopMnpoBa-
HWe 1 pasBuTnE y 0BYUarOLLMXCSA TaKMX BaXKHbIX COLIMANbHO 3HauUM-
MbIX KauyecCTB, Kak FOTOBHOCTb K HPaBCTBEHHOMY camMoonpegesne-
HWIO, CTPEM/IEHMNE K COXPAHEHMIO U MPUYMHOXEHWNIO TEXHUYECKUX,
KYNbTYPHbIX 1 UCTOpUYECKMX LieHHocTel. CTaHoBNeHWe NNYHOCTH
uepes TBOpUYECKOe CaMOBbIpaXeHue.

Ne Konuuecreo vacos ®Popmbl
Haszsauue pazpena, TeMbi arrecrauum/
n/n
Bcero | Teopus | Mpakrtuka KOHTpoOns
Kenc «O6beKkT uz MpezeHTauus
1 6 12 4 8
yAyLeros» pe3ynbraTos
BeeneHue. Metoauku
1.1 o 4 1 3 TectuposaHue
dopMupoBaHusa naoemn
Ypok prcoBaHums [emMoHcTpauus
1.2 (mepcnekTunBa, IUHUS, 2 1 1 pelieHui
LWITPUXOBKA) Keunca
CospaHue npotoTumna
1.3 | obvekTa MpOMbIWAEHHOrO 4 1 3
Au3ariHa
Ypok pucoBaHus (cmocobbl
1.4 | nepenaum o6bvéma, 2 1 1
CBETOTEHbD)
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Keic «MeHan»

12

n

MpesenTauns
pe3ynbraTtos

21

AHanus ¢opmoobpasoBaHua
MPOMBILWIEHHOTO U3aenns

22

HaTypHble 3apucoBku
MPOMBILWIEHHOTO U3aenns

2.3

[eHepupoBaHue
naew no ynyyleHuno
MPOMBILWIEHHOrO U3aenus

2.4

CospaHue npoToTuna
MPOMBILIEHHOrO U3aenus
13 6yMaru 1 kapToHa

2.5

McnbitaHne npotoTuna.
MpeseHTaums npoekTa
nepef, ayauTopuen

Kenc «Kocmunueckas
cTaHuma»

12

10

MpeseHTauus
pe3ynbraToB

3.1

CospaHune 3ckn3a 06bEMHO-
NpOCTPaHCTBEHHOM
KOMMO3ULMN

32

Ypok 3D-mMopennposaHus
(Fusion 360)

33

CospaHne o6bEMHO-
MPOCTPaHCTBEHHOM
KOMMO3ULMK B MpOrpaMme
Fusion 360

[eMoHcTpaums
peLeHun
Kenca

3.4

OcHoBbl BU3yanu3aumm B
nporpamMme Fusion 360

Ketic «Kak 310 yctpoeHo?»

12

10

MpeseHTauns
pe3ynbraTtos

4.1

N3yueHue dyHkumn,
bopMbl, SproHoMmKm
MPOMBILINEHHOO M3aenus

4.2

M3yueHune ycTpolicTea

W NpuHUMNa
dYHKLMOHNPOBaHUS
NPOMBbILWIEHHOrO U3Aenus

4.3

DoTtodukcaums sneMeHTOB
MPOMBILWNEHHOTO M3aenus

4.4

[Moprotoska MaTepuanos
ANS Npe3eHTaLumn NpoeKTa
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4.5 | Co3zpaHve npeseHTaumm 4 4

5 Kenc (:MexaHuquKoe 20 2 18 Mpe3eHTauus
YCTPOWCTBO» pe3synbTraTos
59 BeepeHuve: peMoHcTpauums 2 2

MeXaHM3MOB, Ananor

Cbopka MexaH13MOB u3
5.2 | Habopa LEGO Education 2 2
«TexHonorus u dpusmka»

53 [eMoHcTpaums MexaHU3MoB, 2 2
: ceccus BONpOCOB-OTBETOB
5.4 | Mosrosow wtypm 2 2
Bbibop naen.
3.3 ScKn3npoBaHue 2 2
5.6 | 3D-mogpenuposaHmne 2 2
3D-mMogenupoBaHue,
5.7 | c6op MaTepuanos ans 2 2
npeseHTaumm
5.8 | PenpepviHr 2 2
59 Co3zpnaHue npeseHTauuu, 2 9
. MOAroTOBKA 3aWUThl
5.10 | 3awwmTa npoekTos 2 2
Bcero uacos: 68

[MpuMeuaHue: kelcbl pacnonoXeHbl B peKOMeHAYEMOM MOopsA-
K& OCBOEHMS, KOTOPbIN MOXET BbITb MU3MEHEH Ha YCMOTpEeHME Ha-
CTaBHMKa B 3aBUCUMOCTU OT HanmMuumsa AoCTyna K obopynoBaHuio.
CepbIM BblgeneHbl pa3genbl, A9 BbIMONHEHUS KOTOPbIX TpebyeTcs
obopynoBaHue; ronybbiM — BbINONHEHNE KOTOPbIX BO3MOXHO Kak
NpY HaNWMYUK, TaK U NPU OTCYTCTBUM O6OPYAOBaAHMUS.
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[[[ Cogepmuue TeM V)/UOZ/WIMM(J{

Ketic 1. «O6bexT uz 6yayuwero»

3HaKOMCTBO C METOAMKOW reHepMpPOBaHMS UAel C MOMOLLbLO Kap-

Tbl accoumauni. NprmMeHeHne MeToaunKkm Ha npakTuke. [eHepupo-

BaHVe OPUrMHANbHON NAEeU NPoeKTa.

1. ®PopmuposaHue KoMaHA. [NocTpoeHune KapTbl accoumaumn Ha
OCHOBE COLMANbHOMO U TEXHOMOTMYECKOro NMporHo3os byay-
wero. PopMmnpoBaHne naen Ha 6aze MHOrOypOBHEBbIX acco-
umaunn. NposBepka vaer ¢ MOMOLLbIO CLEHApUER Pa3BUTUSA U
«JIMH3» (KOHOMUYECKOW, TEXHOMOMMYECKOW, COoLManbHO-Mo-
NNTUYECKON U sKonoruyeckown). MNpeseHTaumsa naen npoaykTa
rpynnomn.

2. NayyeHne OCHOB CKETUMHra: MHCTPYMEHTapUi, MOCTaHOBKA
PpyKW, MOHATUE MEepCneKTUBbI, MOCTPOEHMEe MpPOCTbIX reome-
Tpuyeckux Ten. Pukcaums naemn NpoeKkTa B TEXHUKE CKETUUHTA.
[Mpe3eHTaums noen NpoayKkTa rpynnoun.

3. CospaHne MakeTa M3 ByMaru, KapToHa U HEHY>XKHbIX npeaMe-
TOB. YnNakoBka o6bekTa, MMUTaLMs roTOBOro K MpoAake ToBapa.
[Mpe3eHTaLMsa NPOEKTOB MO rpyrnnam.

4. M3yueHne OCHOB CKeTUMHra: MOHATUE CBETA U TEHU; TEXHUKA
nepegaun ob6vémMa. CozpaHme NogpobHOro 3ckM3a NPOEKTHOM
pa3paboTKM B TEXHMKE CKETUMHTa.

MpuMeyaHue: npu Hannumm obopyaOBaHMUA MOXHO U3yyaTb Tex-

HWUKY MapKepHOro nau LMdppoBoro ckeTya.

Ketic 2. «Menan»

MoHaTne dyHKUMOHANBHOrO Ha3HaYeHMs MPOMbILLIEHHbIX U3ae-
nunn. Ceasb GyHKUMKN 1 GOPMbI B MPOMbILLINIEHHOM An3anHe. AHanu3
dopMoobpazoBaHMa (Ha NpUMepe WKObHOro neHana). PazeuTtue
KPUTUYECKOTO MbILLIEHUS, BbiBNIeHWEe HeyAo6CTB B NO/b30BaHUM
MPOMbILWIEHHbIMU U3gennamu. [eHepupoBaHue ngen no ynydwe-
HWIO NpOMbIWeHHoro nsgenus. MiayueHne ocHos MakeTupoBaHus
n3 6ymaru n kaptoHa. [1peacraBneHve ngen npoekTa B 3CKM3ax u
MaKeTax.
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®opmuposaHue koMaHa. AHanus ¢dopmoobpaszoBaHMa Mpo-
MbILW/IEHHOro U34enus Ha npuMepe wkonbHoro neHana. Cpae-
HEeHWe pasHbIX TUMOB NeHanoB (415 CPaBHEHMS NUCMONb3YOTCS
neHanbl obyyalowmnxcs), BoiasneHne ceasu GyHKUUM 1 GopMbl.
BbinonHeHne HaTypHbIX 3apMCOBOK MeHana B TEXHUKE CKeT-
yumHra.

BoisBneHve Heynob6cTB B nonb3oBaHMK neHanoM. [eHepuposa-
HWe naen no ynyuyweHuto obbvekTa. Pukcaums naen B ackmsax
M NNIOCKMX MaKeTax.

CozpaHuve gencTaytoLLero NpoToTMMa NeHana us bymaru v Kap-
TOHa, MMeoLLEero NpUHLMAManbHble OTANYUS OT CyLLeCTBYoLe-
ro aHanora.

NcnbitaHne npoTtotuna. BHeceHne naMeHeHnn B MakerT. [Npe-
3eHTaums NpoeKTa nepeq ayanTopuen.

Keiic 3. «KocMuueckas craHuma»

3HaKOMCTBO C O6BEMHO-MPOCTPAHCTBEHHOM KOMMO3ULMEN Ha
npuMepe Co34aHns TPEXMEPHOM MOAENN KOCMUYECKOWN CTaHLMN.

1.

[MoHaTMe 06bEMHO-NMPOCTPAHCTBEHHOW KOMMO3WLMKU B MpO-
MbIL/IEHHOM AM3aliHe Ha MpyvMepe KOCMUYECKOW CTaHLMM.
M3yuyeHne MopynbHOro ycTponcTBa KOCMWYECKOW CTaHLMW,
bYHKUMOHANbHOIO HazHauYeHNs Moaynen.

OcHoebl 3D-MogenvpoBaHusa: 3HaKOMCTBO C UHTepdencoM
nporpammsl Fusion 360, ocBoeHre npoekunin n BUAOB, nlyye-
HWe Habopa KOMaHA U UHCTPYMEHTOB.

Co3paHure TpéxMepHOM MOAENN KOCMUYECKOW CTaHLMMK B MPo-
rpamme Fusion 360.

N3yueHne ocHos Buayanusauum B nporpamme Fusion 360, Ha-
CTPOWMKW MapaMeTpoB cueHbl. Busyanmsaumsa tpéxmepHom Mo-
AeNv KOCMUYECKOW CTaHLMK.

Ketic 4. «Kak aTo yctpoeHo?»

l/I3yquV|e d}yHKLI,VIM, d}OprI, SProHOMMKHN, MaTepmana, TeXxHoOsN0o-
rm nN3roToesieHUda, NpmnHLUnna d)yHI(LI,MOHVIpOBaHMFl npoMbillNeH-
HOro mn3genusd.

1.

cDOpMVIpOBaHVIe KOMaHAa. Bbl60p npoMmbiwWIeHHOro uspnenvsa
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ANs panbHenwero nayyeHuns. AHanmns ¢popMoobpasoBaHusa U
3ProHOMMKM NPOMBILWIEHHOTO N34enus.

N3yueHne npuHumMna ¢yHKUMOHNMPOBAHUSA MPOMbILLIEHHOTO
nsgenns. Pazbop NpoMbIlLIEHHOro U3aenvs Ha oTAeNbHble fe-
Tasn 1 COCTaBHble 3/1eMeHTbl. MI3yueHne BHyTpeHHero ycTpou-
cTBa.

[MoppobHas doTodukcauma aetaner U 31eMeHTOB MPOMbILL-
NEHHOTo U3aenus.

lMoarotoBka MaTepuanoB Aas npeseHTaumnmn npoekTa (boTo- n
BUAEOMaTepuansl).

CospaHue npeseHTaumun. [pezeHTaums pesynbTaToB Uccneno-
BaHWs Nepeq, ayauTopuen.

Keitc 5. «kMexaHuueckoe ycrpoitcTeo»

M3yueHne Ha NpaKkTuKe N CpaBHUTENIbHAs aHAIUTUKA MEXaHU3MOB
Habopa LEGO Education «TexHonorus n ¢uzumka». [poextnposa-
HMe 06beKTa, peLlaroLLEero HacyLHyo NpobneMy, Ha OCHOBE O4HO-
O UM HECKOJMIbKUX U3YYEHHbIX MEXaHW3MOB.

1.

N o ;

BeeneHwe: peMoHCcTpaums 1 AvManor Ha TeMy YCTPOMCTBA pas-
JINYHBIX MEXaHU3MOB 1 UX NMPUMEHEHMUS B XXU3HeAesTe/IbHOCTH
yenoBeka.

Cbopka BbI6paHHOro Ha MPOLUIOM 3aHATUW MeXaHu3Ma C Uc-
NMosib30BaHMEM MHCTPYKLUMU U3 Habopa U Mpu MUHMMAbHOM
MOMOLLM HAaCTaBHMKaA.

HeMoHcTpaumnsa paboTbl cObpaHHbIX MEXAaHU3MOB U KOMMEH-
Tapuu NpuHumna ux pabotbl. Ceccms BOMpoCcoB-OTBETOB, KOM-
MEeHTapuM HaCTaBHMKaA.

BeeneHne B MeTon Mosrosoro wtypma. Ceccuss Mosroeoro
WTYpMa C reHepaunen naen yCTpomcTB, peLuatoLmMX HaCyLLHYO
npob6aeMy, B OCHOBE KOTOPbIX NEXWUT MPUHUMMA paboTbl Bbi-
6paHHOro MexaHu3Ma.

OT6upaemM naeun, bUKCUpyeM B PyUHbIX SCKU3aX.
3D-MopenvpoBaHume obbekTa Bo Fusion 360.
3D-mopenvposaHue obbekTa Bo Fusion 360, c6opka MaTepua-
NoB ANA Npe3eHTauunun.

Bbibop 1 nprcBoeHne Mogenn MaTepunanoB. HacTpoika cueHbl.
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PenpepuHr.

9. Cé6opka npezeHTaumm B Readymag, nogrotoeka 3awmTbl.
10. 3awmTa KOMaHAAMM NMPOEKTOB.

Kaaposbie ycnoeusa peanuzauum nporpaMmbi

Tpe6boBaHUsa K KaapOBbIM pecypcaM:

YKOMMNEKTOBAaHHOCTb 06pa3oBaTeIbHOro yupexKaeHus neaaro-
rMYeCKNMn, PYKOBOAALLMMU N UHBIMU PaBOTHUKAMMU;

ypoBeHb KBannduKaLmm negarormyeckmnx, pyKoBoaaLmx U MHbIX
paboTHMKOB 06pa3oBaTeIbHOrO YUpeXaeHUs;

HernpepbIBHOCTb MPOdEeCcCMOHaNbHOrO pasBUTUSA Mejarornye-
CKUX W pyKOBOAALMX paboTHMKOB 06pa3oBaTeibHOro yupexae-
HWS, peann3yoLEero OCHOBHYO 0bpa3oBaTesibHYO NPOrpamMMy.

KoMneTteHuun neparoruueckoro paboTHuKa, peanusyiolero oc-
HOBHYIO 06pa3oBaTenbHyI0 NPOrpaMMy:

HaBblk obecreuyvBaTb YC/NOBUSA AN YCMELWHOW LeATeNbHOCTH,
NMO3UTUBHOW MOTMBALMM, @ TaK)Ke CaMOMOTUBUPOBaHUS obyya-
OLLNXCS;

HaBbIK OCYLUECTB/ATb CAMOCTOSTE/IbHbIN MOUCK U aHanu3 WH-
dopMaLmmn C NOMOLLbID COBPEMEHHbIX MHGOPMALIMOHHO-MOUC-
KOBbIX TEXHOMOMUI;

BNageHne NHCTPYMEHTaMM MPOEeKTHOW AeATeNbHOCTH;

yMeH1e OpraHn30BbIBaTb M CONPOBOXAaTb yyebHO-uccnenosa-
TENbCKYIO U MPOEKTHYH AeATeNIbHOCTb 0byyatowmxcs;

yMeHMe MHTeprnpeTMpoBaTb pe3ynbTaTbl AOCTMXKEHUIN 0Byyvato-
Lmxcs;

6a30Bble HaBbIKK paboTbl B MporpaMMax Ans TPEXMepHoOro Moae-
nuposanus (Fusion 360, SolidWorks v gp.);

6a30Bble HaBblKM 3CKU3NPOBAHWUA, MaKeTUPOBaHMA U MPOTOTU-
MMpoBaHUS.
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AnnapaTtHoe u TexHuueckoe obecneueHue:
KomnbiloTepHbii knacc UKT
Pabouee MecTo obyuatowerocs:
HOYTOYK: Npou3BOAUTENbHOCTb Npoueccopa (rno Tecty PassMark
— CPU BenchMark http://www.cpubenchmark.net/): He MeHee
2000 eguHuL; 06BEM ONepaTUBHOM NaMATU: He MeHee 4 [6; 06b-
ém HakonuTensa SSD/eMMC: He MeHee 128 [6 (nnn cooTBeTCTBY-
oMM MO XapaKTepPUCTUKaM MepCOHasbHbIA KOMMbIOTEP C MOHU-
TOPOM, KNAaBMATYPO N KONOHKAaMM); MblLLib.
Pabouee MecTo HacTaBHMKa:

HoyTbyk: npoueccop Intel Core i5-4590/AMD FX 8350 — aHa-
nornyHas mam b6onee HoBas Mopenb, rpaduyeckmin mpoleccop
NVIDIA GeForce GTX 970, AMD Radeon R9 290 — aHanorunuHas
nnun 6onee Hosas Mogenb, 06bEM ONepaTUBHOM NaMATU: HE MeHee
416, Bupeosbixon HDMI 1.4, DisplayPort 1.2 unu 6onee Hoeas Mo-
fenb (MM COOTBETCTBYIOWMIM MO XapakTepUCTMKaM MepCcoHasib-
HbI KOMMbIOTEP C MOHUTOPOM, K/TaBUATYpPOU U KOJIOHKaMK); npe-
3eHTauMoHHOe obopyaoBaHME C BO3MOXHOCTbIO MOAK/OUEHUS
K KoMmbtoTepy — 1 KoMnnekT; ¢bannuapT ¢ KOMMNIEeKTOM AncTos/
MapKepHas [0CKa, COOTBETCTBYIOLWMIA Habop MUCbMEHHbIX Mpu-
HagnexHocTten — 1 wT.; eguHas cetb Wi-Fi.

MporpaMMHoe o6ecneueHume:

- oducHoe nporpaMMHoe obecneveHue;

- nMporpaMMHoe obecneyeHne s TPEXMEPHOro MOAEeNNPOBaHNS
(Autodesk Fusion 360);

+ rpadumyecknin peaakTop.

PacxopgHble MaTepuanbi:
- B6ymara A4 pns pucoBaHMSA N pacneyvaTku;

- bymara A3 ans pycoBaHus;
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Habop MPOCTbIX KapaHAallen — Mo KOMYEeCTBY 0byJaroLumxcs;
Habop YEPHDIX LWAPUKOBBIX PyYeK — MO KOMYECTBY 0byyatoLmx-
ca;

knen NMBA — 2 wr.;

KNnen-KapaH4aw — rno KoamyecTsy obyyatowmxcs;

CKOTY MPO3payHblin/MaToBbIN — 2 WT.;

CKOTY ABYCTOPOHHUN — 2 WT.;

KapToH/rodpokapToH ana MaketuposaHus — 1200%800 mm, no
O4HOMY /INCTY Ha ABYX 0ByyvaroLmxcs;

HOX MaKeTHbIA — MO KOMINYECTBY 0ByYatoLwmMXxcs;

ne3Busa o9 HoXKa cMeHHble 18 MM — 2 wT;

HOXXHWLLbI — MO KOMNYECTBY 0byyaloLmxcs;

KOBPUK AN18 pe3KM KapTOHa — MO KOIMYECTBY 0byuatoLmxcs;
PLA-nnactuk 1,75 REC Heckonbkux LBeToB.
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Mepuop obyueHusa — ceHTa6pb-Mai.
Konuuectso yuebHbix Hepenb — 34.
KonuuecrtBo yacoe — 68.

Pe>xum npoBegeHus 3aHaTuit: 2 pasa B Hegenio.

Ne Mecsau ®Popma Kon- Tema 3aHAaTUA ®Popma
n/n 3aHaTUA BO KOHTpOns
yacos

1. ceHtabps | J1/TIP 1 BeeneHuve B TectupoBaHue
obpasoBaTenbHyO
nporpamMMmy, TexHMKa
6e3onacHocTu

2. cenTsbpb | J1/TP 3 MeTtoanku becepa
dopmurpoBaHua naoemn

3. cenTsbpb | J1/TP 2 Ypok pucoBaHus becepa
(NnepcnekTuBa, NNHUS,
LITPUXOBKaA)

4. ceHTs6ps | J1/TP 4 CozpaHue npoTtoTuna becena
06beKTa MPOMbILLIEHHOTO
nmsaniHa

5. OkTa6pb | J1/TIP 2 Ypok prcoBaHus [eMoHcTpauus
(cnocobbl nepegaun peleHnn kenca
06bEMa, CBETOTEHD)

6. OkTa6pb n/ne 2 AHanus Becena
dopmoobpazoaHus

MPOMbIW/IEHHOro n3gennsa

7. OkTa6pb n/npe 2 HaTypHble 3apucoeku becepna
MPOMbILWNEHHOTO U3aenus

8. OkTa6pb n/npe 2 eHepupoBaHue becepa
VAen rno ynyuweHuto
NMPOMBbILWNEHHOTO U34enus

9. Hos6pb n/mpe 4 CospaHue npoToTuna becena
MPOMBILNEHHOTO U3Aenns
13 Bymarum 1 KapToHa
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10. | Hos6pb n/npe McnbiTaHne npotoTtmna becena
11. Hos6pb n/npe [Mpe3eHTaumsa npoekTa LeMoHcTpaums
nepepn ayanTopuen peleHunn kerca
12. | Hos6pb n/mpe CozpaHue Becepa
3CKM3a OO6bEMHO-
NPOCTPaHCTBEHHOM
KOMMO31LUK
13. | Hekabpb n/npe Ypok 3D- Becena
MogenunpoBaHus (Fusion
360)
14. | Oexabpo | J1/TIP CozpaHue 06bEMHO- Becepa
NPOCTPaHCTBEHHOM
KOMMO3ULMN B
nporpamme Fusion 360
15. | Oekabpb n/npe OcHosbl Bu3yanusaumm 8 | [leMoHcTpaums
nporpamme Fusion 360 pelueHun Kelca
16. | Oekabpb n/npe N3yueHne dyHKUMN, becepa
$opMbl, sproHoMUKM
NPOMBbILWNEHHOTO N34enus
17. | SAHBapb n/npe MN3yueHne ycTponcTea becena
M MpuHUMna
dYHKLMOHNPOBaHUS
MPOMBbILWNEHHOTO N34enus
18. | AxBapb n/npe PoTodukcaums becepa
3/1eMEHTOB
NPOMBbILWNEHHOTO U34enus
19. | fuBapb n/npe Moprotoeka matepuanos | becena
NS NpeseHTauum
npoekTa
20. | AHBapb n/npe Co3zpaHue npeseHTaummn LeMoHcTpaums
peleHunn kenca
21. | ®espans | JI/TIP BeeneHuve: pemoHcTpaums | becena
MexXaHW3MOB, Ananor
22. | ®espans | JI/TIP Cbopka MexaHM3MOB 13 becepna
Habopa LEGO Education
«TexHonorus n pusmKa»
23. | ®espans | JI/TIP [emoHcTpaumsa becena
MexaHW3MOB, ceccus
BOMPOCOB-OTBETOB
24. | ®espans | J1/MP Mo3srosoti wTypM becena
25. | ®espans | JI/TIP Bbi6op naen. becena
SckusmposaHue
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26. | Mapt n/npe 3D-mopenvipoBaHue TectuposaHue
27. | Mapt n/mpe 3D-MogenvpoBaHue, becena
cbop MaTepuanos ong
npeseHTaumm
28. | Mapt n/ne Penpepunr TectnposaHe
29. | Mapt n/mpe CozpaHue npeseHTtaumy, | Becepa
NOAroTOBKA 3aLLMUTbl
30. | Mapr n/mpe 2 3awmTa npoekToB JemMoHcTpauus
pelleHnn kerca
31. | Ampenb n/mpe 2
32. | Anpensb n/npe 2
33. | Anpensb n/ne 2
34. | Man n/npe 2
35. | Man n/ne 2
36. | Man n/ne 2
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10.

M.

12.
13.
14.
15.

16.
17.

\/[ Cl’)(/ICO/C JJ/ITE/MT#IUM

u M€TO§M'Z€C/COZO Mmepu&ua

. AppwvaH LWoHeccu. Kak ctaTb gusariHepoM, He Mpopas Ayuly

abssony / [MNutep.

®un Knueep. YeMy Bac He HayuyaT B AusaniH-wkone / Punon
Knaccuk.

Mawkn Oyxanga. Coxru ceoé noptédonmo! To, uemy He yuaT B au-
3arHepckux wkonax / Mutep.

KanHa Jlngrka, Tum Oruneu. [dyman kak gusanHep. Ou-
3alH-MbllwneHre ansa MeHepkepos / ManH, MsaHos 1 Depbep.
Koos Eissen, Roselien Steur. Sketching: Drawing Techniques for
Product Designers / Hardcover, 2009.

Kevin Henry. Drawing for Product Designers (Portfolio Skills:
Product Design) / Paperback, 2012.

Bjarki Hallgrimsson. Prototyping and Modelmaking for Product
Design (Portfolio Skills) / Paperback, 2012.

Kurt Hanks, Larry Belliston. Rapid Viz: A New Method for the
Rapid Visualization of Ideas.

Jim Lesko. Industrial Design: Materials and Manufacturing
Guide.

Rob Thompson. Prototyping and Low-Volume Production (The
Manufacturing Guides).

Rob Thompson. Product and Furniture Design (The
Manufacturing Guides).

Rob Thompson, Martin Thompson. Sustainable Materials,
Processes and Production (The Manufacturing Guides).

Susan Weinschenk. 100 Things Every Designer Needs to Know
About People (Voices That Matter).

Jennifer Hudson. Process 2nd Edition: 50 Product Designs from
Concept to Manufacture.

http://designet.ru/.

http://www.cardesign.ru/.

https://www.behance.net/.
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18. http://www.notcot.org/.
19. http://mocoloco.com/.
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[MpoMbiWwneHHbIV an3arH.
[MpoekTupoBaHWe MaTepuanbHOM cpeabl
AsTopbi: CaakaH C.I"., Pbnkos M.B.

C60pHVII( MeToan4YeCKnxX MaTepumanos.

PepakumoHHas rpynna:

MapwHa Pakoea, Makcum NHknH, Cepren Epwos,
MpuHa KysHeuosa, AHTOH boicTpoB, AHHa benoycosa,
Hukonan Ckuppa (odopmneHue)
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