Ypok TexHonorum

[/ pOMbwueHHw&i




COI‘O3 Appec: Ten.ftel.:

o Pocewun, 117997, Mocksa +7 495 953 96 41
n M 3AM H E PO B yn. CaposHuyeckan, 33, 460
POCCMM e-mail:

Address: info@sdrussia.ru
R U ss IA 4860, 33, Sadovnicheskaya str.
D Es I G N E R s Moscow, 117997, Russia
Assoc'AT' 0 N www.sdrussia.ru

PeueH3usa Ha pabouyio nporpammy OCHOBHOrO 0bLero o6pasoBaHus no npeamerty « TexHoNornsa»
«lMpomblilNeHHbIV An3aiH. NpoeKkTMpoBaHWe MaTepuanbHOM cpenbl»
AsTopbl: PoixkoB M. H0.; CaakaH C. T.

Pabouan nporpamma OCHOBHOro 0buiero obpasosaHma «TpoMbILLAEHHbIN AN3aNH.
MpoeKTUpoBaHue MaTepuasibHOM cpeapl» No npeameTy « TeXHONOMMA» Hanpas/ieHa Ha
bopmMMpPOBaHME NPAKTUUECKMNX HABbLIKOB B chepe An3aiHa 0OBEKTOB MacCOBOIO NPOM3BO/CTBA,
pPaboTy C cCOBpEMEHHbIM 000PYA0BaHMEM U KOMMbIOTEPHbBIMK NMPOTrPaMmMamu, MccnenoBaHne
OKPYKAIOLLLErO MMPA C MOMOLLLbIO COBPEMEHHbIX TEXHONOTUI 1 CTUMYIMPOBAHME MHTEepeca
0byYaloLLMXCs K TEXHUYECKoMy TBopYyecTsy. Mporpamma (68 yacos) npeaHasHauyeHa aa
opraHusaLUumn 3aHATUIR YYeHNKOB 5 Kacca no NnpeaMeTHOM 061acT «TEXHONOTMA B PaMKax
obuero 0bpa3oBaHUs 1 HanpaB/ieHa Ha 0DLLENHTENNEKTyalbHOE U TEXHUYECKOE pa3Butme
obyyatoumxca.

Kypc nossonset chopmmnpoBaTh y 0bydatowmxca 6asosbie HaBbikM 0O bEMHO-
NMPOCTPAHCTBEHHOIO MbILLIJIEHWUA, CMOCOHOHOCTb BblpaKaTb UAEK C MOMOLbIO AN3aMH-
3CKM3NPOBAHUA, MPOTOTUMMPOBATb OOBEKT BPYUHYIO U UCMOJb3Yst TEXHONOTMYHOE 000pyaoBaHmMe,
Npe3eHTOoBaTb CBOE peLlieHme.

Mporpamma o6beauHaeT 06pa3oBaTe/IbHYIO 1 NMPOEKTHYIO COCTaBAAOWMeE yHeOHOM
neatenbHocTh. TemaTuieckoe naaHnpoBaHMe Nporpammbl COCTOUT U3 NATU KENCOB:

Keric 1. «O6beKT 13 byayluero»;

Kenc 2. «leHan»;

Kemc 3. «KocmumyecKkas cTaHLUAY;

Kenc 4. «Kak 310 ycTpOeHO ?»;

Kenc 5. «MexaHu4ecKoe yCTPONCTBOY.

Kencbl M TeMbl ABNAIOTCA aKTya/ibHbIMU U COOTBETCTBYIOT NPUOPUTETHBIM TEXHOIOTMUYECKUM U
TEMaTMUYECKMM HanpaBAeHUAM: KaK C TOYKM 3PEHUA PbIHKOB HALMOHA/IbHOM TEXHONOTMYECKOM
nHMLMaTUBbl (HTW), Tak 1 ¢ TOUYKM 3peHma nporpammbl «LindposBas sKOHOMMKKaY.

Jlorvka nocTpoeHus nporpaMmmsl 0becneymBaeT NPOXoxKaeHe 0byyatoWwmMmmnca BCcex 3Tanos
OM3aNH-NPOEKTUPOBAHMA: OT AU3aMH aHAIMTUKM M METOA0B reHepaumm naen, 4o crnocobos
BM3yaiM3aLmMn 1 NPe3eHTaummn CBOMX NPOEKTOB. [1pK 3TOM 0COBEHHOCTBLIO NPOrPaMMbl ABNAETCA TO,
4YTO 0OYUAOLIMMCA NPUBMBAIOTCA CKBO3HbIE TEXHONOTMYECKME HABbIKM, B TOM YMC/IE UCNONb30BaHNE
COBPEMEHHbIX aAAUTUBHBIX TEXHOMOTWIA — Hanpumep, 3D-nevatw.

B nporpamme cofiepraTcs BCe HeobXxoAMMble pa3zesbl, BKNOUYaA KaeHAapHbI yHeOHbIN
rpadwk ¢ pa3bmBKOM 3aHATMIN Ha 2—4 yaca.

B KauecTBe NpPUIoKEeHUa K Nporpamme aH MaTepuarl, OnmncbiBatoLLMI XO4, peanmsaumnm Kemnca
Mo 3aHATUAM. TeMbl KENCOB ABMAIOTCA aKTya/IbHbIMW M OCHOBaHbl HA MHHOBALMOHHbIX TEXHUYECKUX
peLIeHNsX, a TaKKe NobyKAAT 0BYYAIOWMXCA K CAMOCTOATE/IbHON OCO3HAHHOM NeATeNbHOCTH 1
GOPMMPOBAHMIO HECTAHAAPTHbIX peleHni. JaHHble Kercbl MOTyT ObITb MCMO/b30BaHbI Ha
Pa3/IMYHbIX (C TOUKM 3peHus MHOPACTPYKTYPHOTO 1 KagpoBoro obecneyeHns) naolwaaKax — 3a cyert
rMBKOM MPUBA3KM K 060PYL0BAHMIO, PACXOLHBIM MaTEPUaNam U NPOrpammHOMY obecrneyeHuio.
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B nocobuu ncnonbzosaHbl MaTepuasbl U3 OTKPbITHIX
ncrouHukos cetn VHtepHert. Mockonbky MCTOUHM-
KK, pasMellaowme y ceba nHpopMaLmio, AaneKko He
Bcerga senstotcs obnapatensMy aBTOPCKMX Mpas,
MPOCUM aBTOPOB MCMOJ/Ib30BaHHbIX HaMW MaTepua-
NOB OTK/IMKHYTbCA, U Mbl Pa3MECTMM yKa3aHue Ha Ux
aBTOPCTBO.

C6opHMK NpefHasHayYeH WCK/OYUTENbHO ANS He-
KOMMEPYeCKOro UCMosib30BaHMs.
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AkTyanbHOCTb: AM3aliH ABNSETCA OAHOM U3 OCHOBHbIX chep TBOp-
YyecKkow AeAaTeNbHOCTU YenoBeKa, HanpaBeHHOW Ha MPOeKTUPOBa-
HWe MaTepuanbHou cpenbl. B coBpeMeHHOM MUpe an3aliH oxBaTbl-
BaeT npakTuyecku Bce cdepbl XM3HU. B cBa3mn ¢ 3TMM Bcé 6onblie
BO3pacTaeT NoTpebHOCTb B BbICOKOKBANNGULMPOBAHHbBIX TPYAO-
BbIX pecypcax B 06/5acTV MPOMbIWAEHHOTO (MHAYCTPUANbHOIO)
Oun3anHa.

[MporpamMMa yuebHoro kypca «[1poMbllwneHHbIN AM3arH» Ha-
npaBfieHa Ha MEeXANCLMUMNIVNHAPHYIO NPOEeKTHO-XYA0XXEeCTBEHHYIO
AesTeNbHOCTb C MHTErpMpOBaHNEM eCTECTBEHHOHAaYUHbIX, TEXHU-
YeCKMUX, F'YMaHUTapHbIX 3HaHWUI, @ TaKXKe Ha Pa3BUTUE MHKEHEPHO-
ro U XyA0XeCTBEHHOTro MbilneHns obyuatoLierocs.

YyebHbin kypc «[1poMmbiwneHHbI An3arH» dokycupyeTcs Ha
npuobpeTeHUn 0ByYaOLMMUCS NPAKTUYECKUX HaBbIKOB B obna-
CTW onpepeneHns MnoTpebuTenbckor HUWKM TOBapOB, MPOrHO3M-
pOBaHWsA 3anpocoB MnoTpebuTenen, co3paHUs MHHOBALMOHHOM
NPOAYKLMN, MPOEKTUPOBAHNSA TEXHOMNOTMUYHOIO U3enus.

B nporpammy yuebHoro Kypca 3anoxeHa paboTa Haf MpoeKTaMmu,
roe obyuatowmecs cMoryT nonpoboBaTb cebs B ponu KOHLenTya-
NINCTa, CTUNCTA, KOHCTPYKTOpPA, AM3anH-MeHepkepa. B npouec-
ce pa3paboTky MpoekTa obyuatolwmecs KONNEKTUBHO obcyXaa-
0T Maen pelleHUs NMoCTaBNeHHOM 3a4auu, fanee OCyLeCcTBASoT
KOHLLeNTyanbHYy0 NpopaboTKy, 3CKN3MpPOBaHME, MaKeTUPOBaHME,
TpEXMepHOe MoAenMpoBaHue, BU3yanmn3aLnio, KOHCTPYMpOBaHMe,
NPOTOTUNUPOBAHWNE, UCMbITAHUE MOJlYYEeHHOW MOAEenu, OLEeHKY
paboTtocnocobHOCTU co3gaHHOW Mogenu. B npouecce obyueHuns
NPOM3BOAMUTCA aKLEHT Ha COCTaBNIeHME TeXHUYECKUX TEKCTOB,
a Talkoke Ha HaBblKM YCTHOM U MUCbMEHHOW KOMMYHUKALUU U KO-
MaHOHOM paboTbl.

YuebHbin kKypc «[1poMblwneHHbI AM3aiH» NpeacTaBnseT cobom
CaMOCTOSITENbHbIN MOAY b, U3y4YaeMbl B TeyeHue y4yebHoro roga
napanfieflbHo C OCBOEHMEeM MporpaMM OCHOBHOTo obuiero obpa-
30BaHUA B npeagMeTHbix obnacTtax «MaTtemaTtuka», «MHpopmaTu-



Ka», «Pusmka», «M306pasmutenbHoe UCKycCTBO», « TexHonorusa»,
«Pycckun a3bik». Kypc «lMpoMbiwneHHbIn au3anH» npegnonaraet
BO3MOXHOCTb y4acTus 0byyatoLMXCs B COPEBHOBAHMAX, ONIUMIU-
apax u koHkypcax. [lpegnonaraeTtcs, yto obyuyalolmecs oBnagetoT
HaBblkaMM B 061aCTU AU3aNH-3CKU3UPOBAHUS, TPEXMEPHOIO KOM-
MblOTEPHOro MOAENNPOBAHMS.

Llenb nporpammbi: ocBoeHue obyualowmmuca cnektpa Hard- m
Soft-koMneTeHUMI Ha NpeaMeTe MPOMbIW/IEHHOro AM3aHa Yyepes
KENC-TeXHONOrnU.

3apaum nporpaMmbi:
obyuatowme:

+ 06bACHUTbL Ba3oBble NOHATUA chepbl MPOMbIWIEHHOrO AU3alHa,
KNtoYeBble OCOBEHHOCTM METOAOB AM3alH-MPOeKTUPOBaHMS,
AN3alH-aHaNUTUKU, FreHepauum naen;

- chopMmpoBaTb 6asoBble HaBbIKM PYYHOrO MaKeTUPOBaHUS W
NPOTOTUMMPOBAHUS;

- cdopmupoBaTtb 6a3oBble HaBbikM paboTbl B MporpaMmax TPEX-
MEepPHOro MoAEeNMPOBaHNS;

- cdopMmpoBaTb Ba30BbIe HaBbIKM CO34aHMNSA Npe3eHTaLmi;

- cdopmMmnpoBaTb 6a30Bble HaBbIKM AN3aNH-CKETUNHTA;

* MPVBUTb HaBbIKM MPOEKTHOW AEeATENbHOCTU, B TOM YMC/ie UC-
NMo/sib30BaHWE NHCTPYMEHTOB MAaHNUPOBaHMS.

pa3BuBaloLLMeE:

- dpopmupoBaTb 4K-koMneTeHUUM (KpUTUYECKOE MbIIEHNE, Kpe-
aTUBHOE MblIW/eHNe, KOMMYHUKaLMA, Koornepaums);

+ CNocobCTBOBATb PaCLUMPEHNIO CTOBAaPHOTO 3aMaca;

+ cnocob6cTBOBaTb Pa3BUTMIO MaMATU, BHUMaHUS, TEXHUYECKOTO
MbILWEeHUs, n306peTaTenbHOCTY;

-+ crnocobcTBoBaTb POPMUPOBAHUIO MHTEPECA K 3HAHUSAM;

- cnocobcTBoBaTb GOPMUPOBAHUIO YMEHMS MPaKTUYECKOro npwu-
MEHEeHU s NMOyYEeHHbIX 3HaHUN;

- cbopMumpoBaTb yMeHue GOpMynMpoBaTb, apryMeHTUpoBaTb M
OTCTaMBaTb CBOE MHEHMUE;
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Cd)OpMMpOBaTb YMeHUue BbICTYyMnaTb I'Iy6l'IMLIHO C ooKnagamu, npe-
3eHTaunaMn N T. M.

BOCMUTaTENbHbIE:
BOCMUTbIBaTb akKKYPaTHOCTb U ANCLMNMIMHUPOBAHHOCTb MpPW Bbl-
NonHeHnn paboTsl;

cnocob6cTBOBaTb GOPMUPOBAHMIO MONOXKUTENBHOM MOTUBALIMM K
TPYyLOBOW AeATENIbHOCTU;

cnocobcTeoBaTb GOPMUPOBAHUIO OMbITa COBMECTHOMO N UHAM-
BMAOYaNlbHOrO TBOPYECTBA MPW BbIMOMHEHUM KOMAHAHbIX 3a4a-
HUN;

BOCMUTbIBaTb Tpyaontobue, yBaxxeHue K Tpyay;

$dOpMMPOBATbL YYBCTBO KONNEKTUBU3MA U B3aMMOMOMOLLM;
BOCMUTbIBaTb YyBCTBO MaTPUOTMU3MA, FPaXKAaHCTBEHHOCTH, rop-
AOCTU 3a OTeYeCTBEHHble AOCTUMIXKEHUSA B MPOMbBIWIEHHOM AU-
3aMHe.

Mnanupyembie pesynbraTbl oOcBOEHUSA y4ebHOro Kypca

NlnuHocTHbIE pe3ynbTaThbi:

KpUTUYecKkoe OoTHolweHne K MHbopMaumm U n3bupatenbHOCTb
€€ BOoCnpuaTus;

OCMbIC/IEHVE MOTUBOB CBOUX AENCTBUIM NPU BbINOIHEHUM 3a4a-
HUWM;

pa3BuTUE NOHBO3HATENbHOCTU, COOBPA3UTENBHOCTU NP BbIMON-
HEeHUN pa3HOOBpa3HbIX 3agaHW NpobneMHOro u 3BpuUCTUYE-
CKOro XapakTepa;

pasBUTME BHMMATENbHOCTWU, HAaCTOMUYMBOCTU, LieNeyCTPEMNEH-
HOCTW, yMEHUSA NpeoaosieBaTb TPYAHOCTH;

pasBUTUE CaMOCTOATENbHOCTU CY)XAEHUM, HE3aBUCUMOCTU U He-
CTaHAAPTHOCTU MbIWNEHMUS;

OCBOEHMe CoLManbHbIX HOPM, MpaBua NoeseaeHus, ponen n ¢opm
COLManbHOM XXU3HU B rpynnax n coobuiecTsax;

dopMmMpoBaHNE KOMMYHUKATUBHOW KOMMETEHTHOCTU B obuie-
HUWN N COTPYAHUYECTBE C APYrMMU obyyatowmmmcs.



MeTanpeaMeTHbie pe3ynbTaTbi
PerynatueHble yHuBepcanbHble yuebHble AencTBumS:

+ YMeHMe MpUHUMaTb U COXPaHATb yuebHyto 3aaauy;

- YMEeHWe MnnaHMpoBaTb MOCNefoBaTeNbHOCTb LUAroB anropuTMa
ANS LOCTUXKEHUS Lenu;

+ YMeHMue CTaBuTb Lenb (Co3haHne TBOpYECKOM paboTbl), MaaHU-
poBaTb AOCTUXEHME STOM Lenu;

+ YMeHWe OCYyLLEeCTBNATb NTOTOBbIN M MOLLAroBbI KOHTPO/b MO pe-
3ynbTaTy;

+ CNOCOBHOCTb aAeKBaTHO BOCMPUHUMATb OLLEHKY HacTaBHUKA W
ApYrux obyuarowmxcs;

- YMeHMe pasnimyaTb crnocob v pesynbraT AeNCTBUS;

+ YMEeHWe BHOCUTb KOPPEeKTUBbI B AENCTBUS B C/ly4ae pacxoxae-
HWS pe3y/bTaTa peLleHns 3a4a4M Ha OCHOBE €€ OLLeHKMN U1 yYéTa
XapakTepa caenaHHbIX oWwnbokK;

+ YMeHWe B COTPYAHNYECTBE CTaBUTb HOBble YYebHble 3a4auu;

+ CMNOCOBHOCTb NPOSABAATb MO3HABATENbHYIO MHULIMATUBY B yueb-
HOM COTPYAHUWYECTBE;

- YMeHMWe OocCBauBaTb CMocobbl peleHus npobnemM TBOPYECKOro
XapaKTepa B )XM3HEHHbIX CUTYaLUaX;

+ YMeHMe OLeHMBaTb NOJyYaloLMNCs TBOPYECKUI NPOAYKT U CO-
OTHOCWTb €ro C M3Ha4asbHbIM 3aMbIC/IOM, BbIMOHATb MO HEOHXO-
ANMOCTU KoppeKLumn nnbo npoaykTa, nMbo 3ambicna.

[Mo3HaBaTenbHble yHMBepCanbHble yuebHble AecTBuUS:

+ YMeHWe OCyLecTBAATb MOUCK MHPOPMaLUU B UHAMBUAYA bHbIX
MHPOPMaLIMOHHBIX apxmBax obyuatowerocsi, MHGOPMaLMOHHOM
cpene obpa3zoBaTenbHOro yupexaeHus, penepanbHbiX XpaHUIU-
Wwax MHPOPMaLMOHHbBIX 0Bpa3oBaTe/bHbIX PeCypCOB;

+ YMeHWe UCcnonb3oBaTb CpeacTBa MHPOPMALIMOHHbBIX N KOMMYHU-
KaLUMOHHbIX TEXHONOMMM ANS pelueHUs KOMMYHUKATUBHbIX, NO-
3HaBaTe/bHbIX M TBOPYECKMX 333y,

+ YMeH/e OpPUEHTUPOBATHCA B pa3HO0bpa3nm cnocoboB pelleHuns
3ajay;

+ YMeHMe OCYLLeCTBNATb aHa/IM3 OObEKTOB C BblAeNEHMNEM Cylle-
CTBEHHbIX U HECYLLECTBEHHbIX MPU3HAKOB;
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yMeHune NpoBoAnUTb CpaBHeHMe, KnaccnupurkaLmio No 3aaaHHbIM
KpUTEpuaM;

yMeHu1e CTPOUTb JIorMyeckme paccy>kaeHuns B ¢opmMe cBA3M Npo-
CTbIX CYXAEeHUM 06 obbekTe;

yMeHWe YCTaHaBAMBaTb aHanorMu, MPUYNHHO-CEACTBEHHbIE
cBA3U;

yMeHune MoaennpoBaTb, Npeobpa3oBbliBaTb OObEKT U3 YUyBCTBEH-
HoM $opMbl B MOAesb, rae BblAeNeHbl CYLLEeCTBEHHbIE XapaKTe-
pUCTUKN obbekTa (MpOCTpaHCTBEHHO-rpaduyeckas UM 3HaKo-
BO-CUMBO/IMYECKASA);

yMeHVe CUHTe3MpoBaTb, COCTaBNATb Lle/Ioe M3 4YacTel, B TOM
yncne CaMoCTOATENbHO AOCTPanBaTh C BOCMONIHEHMEM HeloCTa-
OLLMX KOMIMOHEHTOB.

KoMMyHMKaTUBHbIE YHUBEpCanbHble yuyebHble AeNCTBUS:
yMeHMe apryMeHTUpOBaTb CBOKO TOUKY 3pEHUSA Ha BblIBOp OCHO-
BaHUMN N KpUTEPUEB MPU BblAENEHUN MPU3HAKOB, CPAaBHEHUN U
KnaccnomKaumm obbeKkToB;

yMeHMe BbiCNywmnBaTb cobecenHnKa 1 BECTU AMANor;
CNoCOBHOCTb MPM3HAaBaTb BO3MOXHOCTb CYLLECTBOBaHMUA pas-
JIMYHBIX TOYEK 3PEHMNS N MPaABO KaXKAoOro MMeTb CBOO;

yMeHMe MnaHnpoBaTb yyuebHoe COTpYAHUYECTBO C HACTaBHUKOM
M ApyrMmMmn obyyarowmmMmcs: onpenenaTs uenm, GyHKUMM yyacT-
HUKOB, CNOCcobbl B3aMMOAENCTBUS;

yMEeHMe OCYLLEeCTB/ATb NMOCTAaHOBKY BOMPOCOB: MHULMATUBHOE
COTpYOHMYECTBO B nouncke n cbope nHbopMauum;

yMeHune paspewaTtb KOHGAUKTbI: BbisiBAeHWe, uaeHTuduKaums
npo6aembl, MONCK 1 OLLEHKA anbTEPHATUBHbIX CNOcoboB pa3pe-
WeHMa KOHPNUKTA, MPUHATUE PELLEHNS U ero peanmsaums;
yMeHWe C AOCTAaTOUYHOM MOTHOTOM M TOYHOCTbHIO BbIpaXkaTb CBOU
MbIC/IN B COOTBETCTBUM C 3a4a4aMU U YC/IOBUAMU KOMMYHMUKA-
unn;

BNlafeHMe MOHOIOMMYeCKOMN 1 amanormyeckon ¢opmMamm peun.



MpeaMeTHble pe3ynbTaThbl
B pesynbTaTe ocBoeHMsa nporpamMmmbl obyyatoLmecs AOMKHbI

3HaTb:

- npaBuia 6€30MNacHOCTUN 1 OXpaHbl TpyAa Npu paboTe ¢ yyebHbIM
1 nabopaTopHbiM 060pynOBaHMEM.

yMeTb:

+ MPUMEHATb Ha NPaKTUKe METOAMNKM FreHEPUPOBaHUSA UAEN; METO-
Abl AN3alH-aHanM3a U AN3anH-uccneoBaHus;

aHanusunpoBaTb GopMoObpa3oBaHMe MPOMbIWAEHHbIX U34ENUN;
CTpOUTb M306paXkeHUs MNpeaMeToB MO MpaBuMAaM JIMHEWNHOMN
nepcnexkTUBbI;

nepenaBaTb C MOMOLLbIO CBeTa XapakTep ¢bopMmbl;

pa3niMyaTh U XapaKTepM30BaTb MOHATUSA: MPOCTPAHCTBO, pakypc,
BO34yLIHasa NepcrneKT1Ba;

nonyyaTb MpeacTaBfeHUs O BMSHUM LBETa Ha BoOCrpusTue
dopMbl 06bEKTOB AM3aliHa;

NPUMEHATb HaBblkM GopMoobpa3oBaHMS, UCMONb30BaHMSA O6bE-
MOB B AM3anHe (MakeTbl U3 ByMaru, KapToHa);

paboTaTb Cc nporpaMMamMm TpéxmepHom rpadumim (Fusion 360);
OMUCbIBaTb TEXHONIOTMYECKOE peLLEeHNE C MOMOLLbIO TEKCTA, pU-
CYHKOB, rpadmyeckoro nsobpaxeHus;

aHaNM3nPOBaTb BO3MOXHbIE TEXHOMOMMYECKME peLleHm s, onpe-
AenaTb UX AOCTOMHCTBA M HEAOCTaTKM B KOHTEKCTe 3afaHHOM
cUTyauuu;

OLLeHMBATb YCMIOBMSA NMPUMEHMMOCTU TEXHONOTMN, B TOM YMCIE C
NMO3ULIMIA 3KOMIOMMYECKOM 3aLUMULLEHHOCTU;

BbISBNATb U GOpMynMpoBaTh Npobnemy, TpebytoLyo TeXHONOo-
rMYeCcKoro peleHuns;

MoANPULIMPOBaTb MMetoLMeECH NPOAYKTbl B COOTBETCTBUM C CU-
Tyauuel/3aka3oM/noTpebHOCTbIO/3a4auen AedaTeNbHOCTY;
OLLeHMBATb KOMMEpPYECKMN MOTEHLMaN NPOAYKTa U/WUNN TEXHO-
noruu;

NPOBOAUTb OLEHKY M UCMbITaHWE NONYYEHHOIO NPOAYKTa;
NnpeacTaBiaTb CBOM MPOEKT.
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BNageTb:

—  Hay4yHOM TEpPMUWHOJIOTUEN, KHOUYEBLIMU MOHATUAMU, METO-
AaMU N NPUEMaMKU MPOEKTUPOBAHUSA, KOHCTPYMPOBaHWUA, Moae-
NVUPOBAHUSA, MAaKETUPOBAHUSA, MPOTOTUNUPOBAHMNSA B 06NacTu npo-
MbILUTEHHOTO (MHAYCTPUanbHOroO) AN3anHa.

CMexHble npeaMeTbl OCHOBHOrO 06u.|.ero 06Pa3OBaHMSI

MaTteMaTuka
CraTuctnka u Teopus BepossTHoOCTEN

BbinyckHUK HayuuTca:

- MpPeAcTaBNATb AaHHble B BUAe Tabnuu, aMarpamm;

+ ynTaTb MHPOpPMaLUIO, MPEACTABNEHHYIO B BUAe Tabnuupl, ama-
rpPaMmbil.

B noecepaHeBHOM XXU3HU U NpU U3yyeHUU APYrUX NpeaMeTOB Bbl-

NYCKHUK CMOXET:

- M3BNeKaTb, UHTEpNpeTUpoBaTb U NpeobpasoBbiBaTb MHPOpPMa-
LMo, NMpeacTaBNeHHYo B Tabnuuax uU Ha AuarpamMmax, oTpaxa-
IOLLLYIO CBOMCTBA W XapaKTEPUCTUKU peasibHbIX MPOLLECCOB U SB-
NeHnNn.

l[eomeTpus
leomeTpuueckue purypbi

BbinyckHUK HayumuTcs:

- onepupoBaTb Ha 6a30BOM ypOBHe MOHATUAMU: bUrypa, TouKa,
OTpe30K, NpaMas, yy, ToMaHas, yrosa, MHOroyrosbHUK, Tpeyrosb-
HUK W YeTbIPEXYrONbHUK, MPSAMOYrONbHUK U KBaApaT, OKpPYX-
HOCTb U KpYT, NpAMOYro/ibHbIX Napannenenvnea, ky6, wap. Nso-
6paxkaTb U3yyaeMble GUrypbl OT PyKN U C MOMOLLbIO JINHENKUN U
LMpKyns.

B noecegHeBHOM XU3HU U NpU U3yyeHUU APYrUX NpeaMeTOB Bbl-
NYCKHUK CMOXKEeT:
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. pewaTb MpaKkTUYyeckme 3afjayvu C MpUMEHEHWEM MpPOCTEMLWNX
CBOWCTB duUryp.

MN3mepeHus n BbiuncneHuns

BbinyckHUK HayumuTCs:

+ BbINONHATb U3MEpPEHUE ANINH, PACCTOAHUIN, BENIMYUNH YINIOB C MO-
MOLLbIO MHCTPYMEHTOB A1 U3MEePEeHUM AJVH U YITIOB.

®Pusuka

BbinyckHuK HayuuTca:

- cobntopaTb NpaBmia 6€30MacHOCTM U OXpaHbl TpyAa Npu paboTe
C y4ebHbIM 1 nabopaTopHbIM 060pPYAOBaHNEM;

* MOHWMAaTb MPUHLMMbI AENCTBUSA MALLIMH, NPUBOPOB N TEXHUYe-
CKUX YCTPOWCTB, YCNOBUA UX 6€30MacHOro MCrnosb3oBaHUs B
NMOBCEAHEBHOM XXWN3HMU;

* MCMONb30BaTb MPU BbINOMHEHUM YUYEBHbIX 334ay Hay4YHO-MOMy-
NAPHYI NNTepaTypy o GU3NYECKMX ABIEHUAX, CNPaBOYHbIe Ma-
Tepwarbl, pecypcbl UHTEPHETA.

MNudpopmaTuka

BbinyckHUK HayuuTcs:

+ pasnuyaTtb BMAbl MHPOPMaLMKM MO cnocobaM e€ BOoCMpUaTUS ve-
NOBEKOM U Mo criocobaM ee NMpeacTaBfeHUs Ha MaTepuasbHbIX
HOCUTEensX;

+ MpUBOAUTb MpuMepbl MHGOPMALMOHHbIX Mpoueccos (npouec-
COB, CBA3aHHbIX C XpaHeHWeM, Npeobpa3oBaHMeEM 1 Nepepayen
LaHHbIX) B )XMBOW NPUPOAE U TEXHUKE;

- knaccudumumposatb cpeactsa VKT B cooTeeTcTBUM C Kpyrom
BbIMNO/IHAEMbIX 3a4au.

MareMaTnueckue ocHoBbl UHPOPMaTUKK

BbinycKHUK NoNyunT BO3MOXKHOCTb:

+ MO3HAaKOMWUTbCH C MPUMeEpaMU MaTEMATUUYECKUX MOAENen N nc-
NO/Ib30BaHMS KOMMbIOTEPOB MPW UX aHaNn3e; NOHATb CXOACTBA
W pasnuvuns MeXxay MaTeMaTUYecKoW Mopenbio obbekTa U ero
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HaTYpHOWM MOAesNblo, MeXay MaTeMaTM4YecKon Mogenbio obbek-
Ta/ABNEHWNS N CIOBECHbBIM OMUCaAHUEM.

Mcnonb3oBaHMe nporpaMMHbIX CUCTEM U CEPBUCOB
BbinyckHUK HayumuTcs:

KnaccuodunumpoBaTtb danbl MO TUMNY U UHBIM NapaMeTpam;
BbIMNO/IHATb OCHOBHble onepauum ¢ dparnamMm (cos3paBaTb, COXpa-
HSTb, PEAaKTUPOBAaTb, yAaNATb, apXMBUPOBATb, KPaCrakoBbIBaTb»
apxuBHble dannbl).

BbinyckHuK oBnapeeT (Kak pe3ynbraT npUMeHeHUs NPOrpaMMHbIX
CUCTEM U UHTEpPHET-CepBUCOB B AaHHOM Kypce 1 Bo BCEM obpaszo-
BaTesIbHOM npouecce):

HaBbIkaMu paboTbl C KOMMbIOTEPOM; 3HAHUSMMU, YMEHUSMU U Ha-
BbIKaMU, 4OCTAaTOYHbIMW A5 paboTbl C pa3IMUYHbIMU BUAAMU MPO-
rPaMMHbIX CUCTEM U UHTEPHET-cepBUCOB (bannoBble MeHeaxe-
pbl, TEKCTOBbIE PefaKTOPbl, 3N1EKTPOHHbIe Tabnuupbl, bpaysepbl,
MOWUCKOBbIE CUCTEMbI, CNIOBapW, S/IEKTPOHHbIE SHLUKIOMEANN);
YMEHMEM OMMUCbIBaTb PabOTy 3TUX CUCTEM U CEPBUCOB C UCMOJIb-
30BaHMEM COOTBETCTBYIOLWEN TEPMUHOIOTNU;

pa3nnyHbIMUM pOopMaMm NpeacTaBneHmns AaHHbIX (Tabnuubl, Ana-
rpaMMmbl, rpadmkm 1 T. 4.);

NMO3HaKOMUTCS C MPOrpaMMHbIMU CpeacTBaMm s paboTbl ¢ ay-
ANOBU3YasibHbIMU AAHHBIMU U COOTBETCTBYIOLWMM MOHATUNHBIM
annapaTom.

BbinyckHMK nony4ynT BO3MOXXHOCTD (B AAHHOM Kypce U MHOM yueb-
HOMN AeATeNbHOCTH):

MPaKTUKOBaTbCA B MUCMOJ/Ib30BAHUN OCHOBHbIX BUAOB MPUKMaA-
HOro nMporpamMMHoro obecrieyeHus (pefakTopbl TEKCTOB, 3MeK-
TpOHHble Tabnuubl, 6paysepsbl 1 4p.);

NMO3HaKOMUTbLCA C MPUMEpPaMU UCMOb30BaHMA MaTeMaTUYECKO-
ro MogennMpoBaHUSA B COBPEMEHHOM MUPE;

NMO3HAaKOMUTbLCA C MOCTAaHOBKOM BOMPOCA O TOM, HACKO/IbKO A0O-
CTOBEpHa nosnyyeHHas MHPopMauus, MOAKPeEnIeHa N OHa A0-
Ka3aTeNbCTBaMU NOAJMHHOCTU (MpUMep: Hannyme 31eKTPOHHOMN
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NOAMUCK); MO3HAKOMMUTLCH C BO3MOXXHbIMU NMOAXOAAMU K OLLeHKe
LOCTOBEPHOCTU UHPOpMauumM (MpUMep: CpaBHEHME OaHHbIX U3
pa3HbIX UCTOYHUKOB);

NoO3HaKoMUTbCA ¢ npuMepamm mcnonbsosaHus VKT B cospe-
MEHHOM MupeE;

MoNyYnUTb NPEeACcTaBieHUs 0 poH6OTUINPOBAHHBIX YCTPOMCTBAX U
WX UCMONb30BaHMUM Ha NMPOU3BOACTBE U B Hay4HbIX UCCNenoBa-
HUSX.

TexHonorus

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

®PopMupoBaHMe TEXHONOIMYECKON KYNbTYpPbl U MPOEKTHO-TEXHO-
noruyeckoro MbilwieHns obyyarowmxcs

BbinyckHuK HayuuTca:

cnepoBaTb TEXHOMOMU, B TOM YMC/E B NPOLLECCe U3rOTOBNEHUS
cy6beKTUBHO HOBOIO NMpPoOAYyKTa;

OLLeHMBAaTb YC/IOBUSA MPUMEHUMOCTN TEXHONOIMN B TOM YMCNE C
NO3MLMIA SKONOMMYECKOM 3aLLMLWEHHOCTH;

NPOrHO3MpPOBaTb MO U3BECTHOW TEXHONOMMU BbIXOAbl (XapaKTe-
PUCTUKM NPOAYKTA) B 3aBUCMMOCTU OT U3SMEHEHMS BXOA0B/Mapa-
MeTpoB/pecypcoB, MpOBepATb NMPOrHO3bl OMbITHO-3KCMEPUMEH-
TaslbHbIM MYTEM, B TOM YMC/I€ CAMOCTOSATE/IbHO MIaHUPYs Takoro
poAa 3KCNEePUMEHTbI;

B 3aBMCMMOCTM OT CUTyaLUMW ONTUMU3UpPOBaTb GazoBble Tex-
Honorun (3aTpaTHOCTb — KayecTBO), MPOBOAUTb aHanU3 alb-
TepPHaTUBHbIX PeCYypCOB, COEAMHATb B €AUHbIN MIaH HECKO/IbKO
TeXHoNornm 6e3 nx BUAOU3MeHeHUa ANs NoNyYeHUs CIIOXKHOCO-
CTaBHOro MaTepManbHOro UM MHPOPMaLMOHHOIO NPOAYKTa;
NPOBOANTb OLLEHKY U UCTbITAHUE NMONTYYEHHOTO NPOAYKTa;
NMPOBOAMTbL aHaNM3 NOoTpebHOCTEN B TEX UMM UHbIX MaTepuasb-
HbIX UM MHPOPMALMOHHBIX MPOAYKTaX;

OMWNCbIBaTb TEXHONIOMMYECKOE pelleHMe C MOMOLLbIO TeKCTa, pU-
CYHKOB, rpadryeckoro nsobpaxxeHus;
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+ aHaNM3MpPOBaTb BO3MOXHbIE TEXHONIOTMYECKME peLLEeHUS, onpe-
OenaTb UX OOCTOMHCTBA M HELOCTaTKM B KOHTEKCTe 334aHHOM
cUTyauuu;

+ MPOBOAUTb U aHANM3MPOBATb pa3paboTKy M/MNK peannsauuto
NpUKNaAHbIX MPOEKTOB, NPeAnonaratoWwmx:

- onpefeneHne XapakTePUCTUK U pa3paboTKy MaTepuasnbHOro
NpoAyKTa, BK/OYas ero MogenMpoBaHve B MHGOPMALMOHHOMN
cpene (KOHCTpyKTOope),

+ BCTpauBaHWe CO34aHHOro MHGOPMALMOHHOIO MpoAyKTa B 3a-
[AaHHY0 060/10uKY,

+ U3roToBneHne MHGOPMALMOHHOIO NPoAyKTa Mo 3afaHHOMY an-
ropuTMy B 3aflaHHOM 0b600uKe;

+ MPOBOAUTb U aHaNMU3UPOBATb pa3paboTKy M/MNK peannsauuto
TEXHONOrMYEeCKNX NPOEKTOB, MPeAnonaralowmx:

+ ONTMMW3AUMIO 33[aHHOrO crnocoba (TEXHONOrMKM) MoNyYeHUs
TpebytoLerocs MaTepuanbHOro NpoaykTa (nocne ero npuMeHe-
HUSA B COBCTBEHHOM NpaKTUKe),

. pa3paboTky (KOMBUHMPOBaHWE, U3MEeHeHMe NapaMeTpoB U Tpe-
60OBaHWUI K pecypcaM) TEXHONOMMN NONyYeHMUS MaTePUAZIbHOIO U
MHPOPMALIMOHHOTO NPOAYKTa C 3aAaHHbIMU CBONCTBaMU;

+ MPOBOAUTb U aHaNU3MPOBaTb Pa3paboTKy U/UNM peanusauuio
MpOEKTOB, MpeaArnonaratoLLnX:

+ nnaHupoBaHue (pa3paboTky) MaTepManbHOro NPoOAyKTa B COOT-
BETCTBUW C 3afaYelrt COBCTBEHHOM AeAaTeNbHOCTM (BK/toYas Mo-
AenpoBaHue 1 pa3paboTKky AOKYMeHTauum),

+ nnaHMpoBaHue (pa3paboTKy) MaTepuanbHOro MpoayKTa Ha Oc-
HOBE CaMOCTOATE/IbHO MPOBEAEHHbIX UCCIefoBaHUM NoTpebu-
TENbCKNX NHTEPECOB.

BbinycKHUK NONyunT BO3MOXXHOCTb HayUUTbCS:

« BblIBNATb U bopMynnpoBaTb Npobnemy, TpebyoLlyo TEXHONO-
rMYecKoro peleHus;

+ MoanbMUMPOBaTb UMetoLWMeCs NPOAYKTbl B COOTBETCTBUMU C CU-
Tyauuel/3aka3oM/noTpebHoOCTbIO/3a4a4en OeaTenbHOCTU U B
COOTBETCTBUM C UX XapaKTepUCTUKaMU pa3pabaTbiBaTb TEXHO-
NOruo Ha OCHOBE 6a30BOWN TEXHOMOTUU;

+ TEXHONIOrM3MpPOBaTb CBOM OMbIT, MPEACTaBNATb Ha OCHOBe pe-
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TPOCNEKTUBHOIO aHaIn3a yHI/Id)I/II(aLIMM neaTenbHOCTM onmca-
Hne B Bnae NMHCTPYyKUUn nnum TEXHOIOrMYecKowm KapTbl.

®PopMbl NoaBeAECHUS UTOTOB peanmusauum
o6uweobpasoBaTenbHOM NporpaMMbl
MoaBeneHve UTOroB peanuayeTcs B paMKax MpeseHTauumn u 3a-
LWNTbI pe3yNbTaTOB BbIMOMHEHWS KEUNCOB, MPEACTaBIEHHbIX B MPO-
rpamMme.

®DopmMbl aeMOHCTpauum pe3ynbTaToB obyueHus
NpenctaBneHne pesynbtaToB 06pasoBaTeNbHOM AeATeNIbHOCTU
NPOMAET B popMe NybMUYHOM Npe3eHTaunmn peweHnin KEMCoB KO-
MaHAaMU 1 NoC/eayoWwmxX OTBETOB BbICTYMAKOWMX Ha BOMPOChHI Ha-
CTaBHMKa U APYTrMX KOMaHA,

®PopMbl AMArHOCTUKM pe3ynbTaToB obyueHus
becepna, TectpoBaHue, onpoc.
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[[ Cogep&m Hue I/I/DOZ/D&lMM(fi

[MporpaMMa npepnonaraeT nocreneHHoe pacluMpeHne 3HaHUM n
nx yrnybneHue, a Takke npuobpeTeHre yMeHuit B 0bnactn npo-
eKTUPOBaHUSA, KOHCTPYNPOBAHMSA U U3FOTOB/IEHNSA MPOTOTMMA NPO-
AyKTa.

3aHATMA NpegnonaratoT pa3sBUTUE INYHOCTM:

+ pasBUTUE MHTENNEKTYalbHOro NoTeHUmMana obyyarouierocs (aHa-
N3, CUHTE3, CPaBHEHME);

+ pa3BUTME MpPaKTUYECKMX YMEHUN U HaBbIKOB (3CKU3MpPOBaHMeE,
3D-MoaenvpoBaHue, KOHCTPYMPOBaHUE, MakeTUpPOBaHMe, NpPo-
TOTUNUpPOBAaHUeE, Npe3eHTaums).

YuyebHo-BOCNUTaTENbHbIN MpoLecc HanpaeneH Ha popMmnpoBa-
HUe U pa3BUTUE Y 0BYUAIOLLMXCA TaKMX BaXKHbIX COLMAbHO 3HaUYU-
MbIX KauyecTB, Kak FOTOBHOCTb K HpPaBCTBEHHOMY caMoonpegene-
HUIO, CTPEM/IEHME K COXPAHEHWIO U MPUYMHOXKEHMIO TEXHUYECKUX,
KYNbTYPHbIX N UCTOpUUYECKUX LeHHocTen. CTaHoBeHMe IMYHOCTU
yepes TBOpYECKOe CaMOBbIpaXKeHue.

Ne KonuuecrBo wacos ®opmb
Haszeanue pazaena, TeMbi arrecrauun/
n/n
Bcero | Teopus | MpakTuka KOHTpOns
Kenc «O6bekT nz MpeseHTaums
1 12 4 8
6yayuiero» pesynbTaToB
Beepenuve. Metoauku
1.1 M 4 1 3 TectupoBaHue
bopMupoBaHus naemn
Ypok prcoBaHus JeMoHcTpauus
1.2 | (nepcnexTuBa, nMHus, 2 1 1 peleHmit
LUTPUXOBKA) Keunca
CoszpaHue npoToTuna
1.3 | obbekTa NpOMbILLNEHHOrO 4 1 3
Ou3anHa
Ypok pucosaHus (crocobbl
1.4 | nepepaun o6béma, 2 1 1
CBETOTEHbD)
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Keic «lMeHan»

12

1

MpeseHTaumns
pesynbraTos

2.1

AHanns popMoobpazoBaHus
MPOMBILWIEHHOrO U3aenus

22

HaTypHble 3apucoBkm
MPOMBILWIEHHOrO U3aenus

23

[eHepupoBaHue
naen no ynydweHuo
MPOMbILAEHHOIO U3Aenuns

2.4

Co3zgaHue npoTtotuna
NPOMbILAEHHOIO U34enuns
13 6yMaru 1 KapToHa

2.5

WMcnbitraHue npotoTtuna.
[MpeseHTaums npoekTa
nepepn ayautopuen

Keinc «Kocmuueckas
cTaHUmMa»

12

10

MpezeHTauus
pesynbTaToB

3.1

CospaHune 3ck13a 06bEMHO-
NpOCTPaHCTBEHHOM
KOMMO3ULMMU

32

Ypok 3D-MopennposaHus
(Fusion 360)

33

CospaHune 06bEMHO-
NMPOCTPaHCTBEHHOM
KOMMO3ULMN B MPOrpaMMe
Fusion 360

[emoHcTpauus
peLlleHni
Kerca

34

OcHoBbl BU3yanu3aumm B
nporpamMme Fusion 360

Keic «Kak ato yctpoeHo?»

12

10

MpeseHTaumns
pesynbraToB

4.1

NzyuyeHmne dyHKumnN,
$bOpMbl, 5proHOMUKM
MPOMBILWIEHHOrO U3aenus

4.2

MN3yyeHune yctponcTea

W NpUHUMNa
YHKLUMOHNPOBaHUS
MPOMBILWEHHOrO U3aenus

4.3

DoTodukcaumns sneMeHToB
MPOMBILWEHHOrO U3aenus

A

MoaroTtoeka MaTepuanos
[ANS nNpe3eHTaumun npoexTa

fEOMH(ﬁOpMﬂ@MOHHME TeXHoLOZUU
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4.5 | CoszpaHve npeseHTauLmm 4 4

5 Kenc <:Mexa|-mqecKoe 20 2 18 MpezeHTauus
YCTPOMNCTBOY» pes3ynbTaToB
51 BeepeHuve: neMoHcTpauums 2 2

MeXaHWU3MOB, Ananor

C6opka MexaHW3MOB 13
5.2 | Habopa LEGO Education 2 2
«TexHonorus v dpusmka»

53 LeMoHcTpaums MexaHM3MoB, 2

ceccusi BOMpPOCOB-OTBETOB 2

5.4 | Mosroso# wtypm 2 2

55 Bbibop naen. 2 9
DcKM3MpoBaHme

5.6 | 3D-mopenvposaHme 2 2
3D-mMopennposaHue,

5.7 | cbop maTepuanos ans 2 2
npeseHTauum

5.8 | PengepuHr 2 2

59 CospaHuve npeseHTaLmu, 9 9
NOArOTOBKA 3aLUMTbl

5.10 | 3awwura npoexTos 2 2

Bcero uacos: 68

[MpyMeyaHme: KeNCbl PacnoNOXeHbl B pEKOMEHAYEMOM MOPSAA-
K& OCBOEHM S, KOTOPbIN MOXET ObITb NU3MEHEH Ha YCMOTpPEHME Ha-
CTaBHMKa B 3aBUCMMOCTU OT Hanunuumsa AoCcTyna K obopynoBaHuio.
CepbIM BbigeneHbl pa3aenbl, Ans BbINOMHEHMS KOTOPbIX TpebyeTcs
obopynoBaHue; ronybbiM — BbINOSIHEHNE KOTOPbIX BO3MOXHO KakK
NpY HaNWMYUK, TaK U NPU OTCYTCTBUN OB6OpPYAOBaHMS.
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[[[ CO?%UMHME TeM I/)/UOZ/U&iMMb'i

Ketic 1. «O6bexT us 6yayuero»

3HaKOMCTBO C METOANKOWN reHepMpoBaHMS UAEN C MOMOLLbIO Kap-

Tbl accoumauni. [pumeHeHne MeToankmn Ha npakTuke. [eHepupo-

BaHWE OPUTMHaNbHOW UAEN MpPoeKTa.

1. ®PopmuposaHue koMaHA. [MocTpoeHmne KapTbl accoumaumin Ha
OCHOBE COLManbHOro U TEXHONIOMMYECKOro NporHo3os byay-
wero. PopmMupoBaHMe naen Ha 6aze MHOroypoBHEBbIX acCo-
umaumn. NpoBepka naen ¢ NOMOLLbIO CLEHApUEB Pa3BUTUSA U
«NNH3» (3KOHOMUYECKOM, TEXHOMNOMMYECKOM, coumanbHO-Mo-
NUTUYECKOW U 3Kkonorudeckon). [peseHTauunsa noen npoaykTa
rpynnon.

2. NayyeHne OCHOB CKETUMHra: MHCTPYMEHTapUi, MOCTaHOBKA
PYKW, MOHATUE MepCrneKTUBbI, MOCTPOEHNE MPOCTbIX reoMe-
Tpuuecknx Ten. Pukcauma naem npoekTa B TEXHUKE CKETUMNHTA.
[Mpe3eHTauusa naem npoaykTa rpynnomn.

3. Cos3paHune MakeTa M3 ByMaru, KapToHa U HEHY>KHbIX npeame-
TOB. YNakoBKa 06beKkTa, MMUTaLMs FOTOBOMO K MpoAaXke ToBapa.
[Mpe3eHTaumsa NpoeKkToB Mo rpynnam.

4. V3yyeHne OCHOB CKETYMHra: MOHATUE CBETa U TeHU; TEXHUKA
nepepaun obvéma. CozgaHne nogpobHOro ackmM3a NPOEKTHOM
pa3paboTkM B TEXHMKE CKETUMHTa.

[MpuMeyaHune: Npmn HannMunn obopyaOBaHUSA MOXHO MU3y4yaTb Tex-

HWUKY MapKepHOro Ui uMdppoBoro ckeTya.

Keiic 2. «Menan»

nOHFlTVIe d)yHKLI,I/IOHal'IbHOFO Ha3Ha4YyeHna NpOMbIWNEeHHbIX U3ne-
nuni. Ceasb pyHKLMM 1 GOPMbI B MPOMbIWIEHHOM An3aniHe. AHanms
dopMoobpazoBaHMa (Ha NpMMepe WKONbHOro rneHana). Paseutne
KPUTNYECKOro MbillneHm4, BbiaBieHne HeyD,O6CTB B MOJ/Ib30BaHUNU
MPOMbILWNEHHbIMU U3aenuaMn. [eHepupoBaHMe naen No ynydiue-
HUIO NPOMbIWNEHHOTO n3genus. VsyuyeHne ocHoB MakeTMpOBaHUS
n3 6ymaru n kapToHa. [peacraBneHne naem NnpoekTa B 3CKM3ax U
MaKeTax.
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®opmuposaHue komaHa. AHanus dopmoobpaszoBaHUa MNpo-
MbILIJIEHHOIO N34eNns Ha NpuMepe WKonbHoro neHana. Cpae-
HEeHWe pasHbIX TUMOB NeHanoB (419 CPaBHEHUS UCMOMb3YHOTCS
neHanbl obyyatoLmxcs), BbisBneHne cBasn GyHKUMU U bopmbl.
BbinonHeHne HaTypHbIX 3apuUCOBOK MeHana B TEXHUKE CKeT-
yuHra.

BbisBneHve HeynobcTB B nonb3oBaHMK neHanoM. [eHepupoBsa-
HVe uaen no ynydweHuto obbvekTa. Pukcauma naem B ackmsax
M NIOCKMX MaKeTax.

Co3zpaHuve gencTayoLero NpoToTMna neHana us bymarm v Kap-
TOHa, UMEIoLLLEro MPUHLIMMNATbHbIE OT/IMYMS OT CyLLEeCTBYoLLe-
ro aHanora.

NcnbitaHre npototuna. BHeceHne nsMeHeHun B MakerT. [pe-
3eHTaumMa NpoeKTa nepes ayauTopuen.

Keiic 3. «KocMuueckas craHuua»

3HaKoMCTBO C O6bBEMHO-MPOCTPAHCTBEHHOW KOMMO3ULMEN Ha
npuMepe Co34aHns TPEXMEePHOM MOAENN KOCMUYECKOWN CTaHLMN.

1.

[MoHATME OBBEMHO-MPOCTPAHCTBEHHOM KOMMO3ULMKU B MpoO-
MbIW/IEHHOM OM3aliHE Ha MpUMEpPEe KOCMUYECKOW CTaHLMW.
N3yyeHne MopynbHOro ycTpomcTBa KOCMMYECKOM CTaHLUW,
bYHKUMOHANBbHOMO Ha3HaYeHUs Moaynen.

OcHoBbl 3D-MopenvpoBaHus: 3HAaKOMCTBO C WHTepdercom
nporpammsl Fusion 360, ocBoeHne Npoekuunii U BUAOB, U3yye-
HVe Habopa KOMaHA U UHCTPYMEHTOB.

CospaHne TpéxMepHOM Mofenn KOCMUYECKOM CTaHL MM B Npo-
rpamme Fusion 360.

N3yuyeHne ocHoB Busyanusaumm B nporpamme Fusion 360, Ha-
CTPOMKM MapaMeTpoB cueHbl. Busyannsaumsa TpéxmepHom Mo-
Aenn KOCMUYECKOM CTaHLMW.

Keiic 4. «Kak aTo yctpoeHo?»

N3yueHune yHKuMM, GOpPMbI, SproHOMUKKM, MaTepuana, TeEXHONO-
MU U3roTOBNEHUS, NpUHLUMNAE GYHKLNOHUPOBAHUSA MPOMbILLIEH-
HOro nsgenus.

1.

®opMupoBaHue KoMaHA. Bbibop npombiwneHHoro wuspenuvs
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ANa panbHenwero msydyeHusa. AHannus d¢opmoobpasoBaHMa m
3ProHOMUKU NMPOMbILLIEHHOIO U34enuns.

N3yueHre npuHumMna ¢yHKLUMOHMPOBAHUSA MPOMbIWIEHHOIO
nsgnenusa. Pas6op NpoMbiwNeHHOro n3aenuvsa Ha oTaeNbHble ae-
TaAn N COCTaBHble 3N1eMeHTbl. VI3yueHne BHYyTpeHHero ycTpom-
cTBa.

MopgpobHas doToduKcaumsa getanem nu 31eMeHTOB MPOMbIL-
NeHHOro Usgenus.

lMoprotoBka MaTepuanoB Ana npeseHTaumm npoekTa (hoTo- u
BMAeoMaTepuanbl).

CoszpaHune npeseHTaumn. [peseHTaums pesynbtaToB UCCneno-
BaHWA Nepes ayauTopuen.

Keiic 5. «Mexanuueckoe ycrponcreo»

N3yueHne Ha npakTuKe 1 CpaBHUTENbHAA aHAIUTUKA MEXaHNU3MOB
Habopa LEGO Education «TexHonorus n ¢usmka». [Npoektnposa-
HVe 0bbeKTa, pellaloLero HacywHyo npobaemy, Ha OCHOBE Of4HO-
O UM HECKOMIbKUX U3YHYEHHbIX MEXaHW3MOB.

1.

N o o

BeeneHuve: peMoHcTpaumsa v gnanor Ha TeMy yCTPOMCTBa pas-
JIMYHBIX MEXaHU3MOB N UX MPUMEHEHUS B XU3HELEATENTbHOCTU
yenoBeka.

Cb6opka BbI6paHHOrO Ha MPOLUIOM 3aHATUM MeXaHW3Ma C UC-
NMONb30BaHMUEM WMHCTPYKLUN U3 Habopa U Mpu MUHUMaNbHOM
MOMOLLY HAaCTaBHMKa.

[eMoHcTpauma paboTbl COBpPaHHbIX MEXaHU3MOB U KOMMEH-
Tapuu npuHumMna nx pabotbl. Ceccmsa BONpoCcoOB-OTBETOB, KOM-
MeHTapuM HaCTaBHMKaA.

BeeneHne B MeTog Mosrosoro wrtypma. Ceccuss Mo3rosoro
WTYpMa C reHepaumen naem yCTpomcTs, pellalowmx HacyLHY0
npo6aeMy, B OCHOBE KOTOPbIX NEXWUT MpUHUMA paboTbl Bbl-
6paHHOro MexaHu3Ma.

OT6upaemM naoeun, bUKCMpyeM B PyUHbIX 3CKU3aX.
3D-mopenvposaHune obbekTa Bo Fusion 360.
3D-mMopenvpoBaHue obbekTa Bo Fusion 360, c6opka MaTepua-
NOB ANd Npe3eHTaunu.

Bbibop 1 npuceoeHve Mmogenu Matepuanos. HacTpolika cLeHbl.

fEOMH(f)OpMﬂ@MOHHHE TeXHoLOZUU 21



PeHpepuHr.

9. Cbopka npezeHTaumm B Readymag, nogrotoeka 3awmTbl.
10. 3awmTa KOMaHAaAMM MPOEKTOB.

Kaapoebie ycnoeus peanuzauum nporpaMmbl

Tpe6boBaHUs K KaapOBbIM pecypcam:

YKOMM/IEKTOBAaHHOCTb 0O6Pa30BaTE/IbHOMO yUpexaeHus neparo-
rMYECKUMMW, PYKOBOAALLMMUN U UHBIMU PabOTHUKAMU;

ypoBeHb KBanndukaumm negarormyeckmnx, pyKoBoaawmx U MHbIX
paboTHMKOB 06pa3oBaTENbHOrO YUpeXaeHu s;

HerpepbIBHOCTb MPOGECCUOHANbHOrO Pa3BUTUS Meparornye-
CKUX N PYKOBOAALWMX paboTHMKOB 06pa3oBaTeibHOro yupexae-
HWSA, peann3yoLEero OCHOBHYO 06pa3oBaTesibHYO NPOrpamMMy.

KomneTeHuuun neparoruueckoro paboTHuka, peanusylowero oc-
HOBHYI0 06pa3oBaTesnbHYIO MPOrpamMMmy:

HaBblIKk obecrneumBaTb YCNOBMA ANA YCMEWHOW AesTeNbHOCTH,
NMO3UTUBHOW MOTUBALMM, @ TakK)Ke CaMOMOTMBUPOBaHMA obyya-
IoLLMXCS;

HaBbIK OCYLLECTB/SATb CAMOCTOSATENIbHbIA MOUCK U aHanu3 WH-
dopMaLmmn C NOMOLLbIO COBPEMEHHbIX MHPOPMALIMOHHO-MOMUC-
KOBbIX TEXHONOrNM;

BNafeHMe NHCTPYMEHTaMWN MPOEKTHOWN AeATeNIbHOCTH;

yMeH1e OpraHn30BbIBaTb U COMPOBOXAATb yyebHO-UccnenoBa-
TENbCKYIO N MPOEKTHYIO AeATENbHOCTb OBYYatOLLMXCS;

yMeHWe UHTepnpeTUpoBaTb pe3ynbTaTbl AOCTMKEHUI 0bByYato-
Lwmxcs;

6a30Bble HaBbliKM paboTbl B MporpamMmax s TpExXxMepHoro Moge-
nuposaHus (Fusion 360, SolidWorks v ap.);

6a30Bble HaBbIKM 3CKU3UPOBAHUA, MAKETUPOBAHUSA U MPOTOTU-
NMUPOBaHMA.
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AnnapaTtHoe u TexHuueckoe obecrneueHue:

KomnbrotepHbint knacc UKT

Pabouee MecTo obyvatowerocs:
HOYTOYK: Mpou3BoAUTENbHOCTb Npoueccopa (no Tecty PassMark
— CPU BenchMark http://www.cpubenchmark.net/): He mMeHee
2000 eguHML; 06bEM OMepaTUBHOM NaMATU: He MeHee 4 [6; 0bb-
ém HakonuTena SSD/eMMC: He MeHee 128 6 (unu cooTeeTCTBY-
O MO XapakKTepUCTMKaM MepCOHasbHbIA KOMMbIOTEP C MOHU-
TOPOM, KNIaBMaTYpOM 1 KONOHKAaMM); MblLUb.
- Pabouee MecTo HacTaBHUKa:
HoyToyk: npoueccop Intel Core i5-4590/AMD FX 8350 — aHa-
nornyHas unm 6onee HoBas Mopesnb, rpadpuyeckuin npoueccop
NVIDIA GeForce GTX 970, AMD Radeon R9 290 — aHanormnyHas
nnn bonee HoBas Mogenb, 0O6bEM ONepaTUBHOM NaMATU: HE MeHee
416, snpeosbixog HDMI 1.4, DisplayPort 1.2 unn 6onee Hosas Mo-
Aenb (UM COOTBETCTBYIOWMIN MO XapakTepUCTUKaM MepcoHarsb-
HbI KOMMbIOTEP C MOHUTOPOM, K/TaBUATYpPOU U KOJIOHKaMM); npe-
3eHTauMoHHoe obopyaoBaHME C BO3MOXHOCTbIO MOAKIOYEHMUS
K KoMnbtoTepy — 1 koMnnekT; dbannuapT ¢ KOMMNIeKToM nncTos/
MapKepHas [0CKa, COOTBETCTBYIOWMIA Habop MUCbMEHHbIX MpU-
HagnexHocTen — 1 wT.; eauHas cetb Wi-Fi.

MNMporpamMmMHoe obecneueHue:

- oducHoe nporpaMMHoe obecreyeHme;

+ nporpaMMHoe obecneyeHne Ansa TPEXMEPHOro MoAeIMpPOBaHMA
(Autodesk Fusion 360);

+ rpadumueckni pepakTop.

PaCXOAH ble MaTepuanbi:

- 6yMara A4 gna pycoBaHUs U pacreyaTku,
- 6ymara A3 ona pucosaHus;
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Habop NPOCTbIX KapaHAaWen — Mo KONMYeCTBY 0byUatoWmxCs;
Habop YEPHbIX LAPUKOBbIX PyyYeK — MO KONMYecTBy 0byyaroLmx-
cs;

knen NBA — 2 wr,;

KNen-KapaHaal — Mo KOAM4YecTBy obyyalowmxcs;

CKOTY MPO3payHbIi/MaTOBbIN — 2 WT.;

CKOTY ABYCTOPOHHUIA — 2 LWT,;

KapToH/roppokapToH ana maketuposaHma — 1200800 MM, no
OQHOMY JINCTY Ha ABYX OByyvaroLmMXxcs;

HOXX MaKeTHbIN — MO KOMIMYEeCTBY Obyyvatowmxcs;

nes3Bus ANna HoXka cMeHHble 18 MM — 2 wiT;

HOXXHWLLbI — MO KOMIMYECTBY 0byyatoLmxcs;

KOBPUK A8 pe3KM KapTOHa — MO KOMMYEeCTBY Obyvatowmxcs;
PLA-nnactunk 1,75 REC Heckonbkmnx LBeTOB.
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Mepunop obyueHns — ceHTa6pb-Mal.
Konuuecteo yuebHbix Hepenb — 34.
KonuuectBo yacos — 68.
Pe>xum npoBepeHus 3aHaTHIA: 2 pa3a B Hedento.

Ne Mecau, ®Popma Kon- Tema 3aHaTUS ®Popma
n/n 3aHATUS BO KOHTpoOns
yacoB

1. ceHTs6pb | J1/T1P 1 BeepeHuve B TectupoBaHue
obpazoBaTenbHyo
nporpamMmy, TexHuKa
6e3onacHoCTH

2. ceHTtab6pp | J1/TTP 3 MeToauku becena
dbopMUpoBaHUs naen

3. ceHTtab6bpp | J1/TTP 2 Ypok pucoBaHus becena
(nepcnexTuBa, MMHUA,
LUTPUXOBKaA)

4. ceHTa6pb | J1/T1P 4 Co3zpaHue npoToTuna becepa
06beKTa MPOMbILLIEHHOTO
AusaniHa

5. OxTa6pb n/npe 2 Ypok pucoBaHus LemoHcTpaums
(cnocobbl nepepaun peLueHnin kenca
061bEMa, CBETOTEHD)

6. OxTabpb n/mnp 2 Ananunsz becepna
dopmMoobpazoBaHus
MPOMBbILINEHHOTO U3aenus

7. OxTa6pb n/npe 2 HaTypHble 3apucosku becepa
MPOMBbILINEHHOIO U3AeNUs

8. Okra6pb | JI/TIP 2 eHepupoBaHue becena
naev no ynyyieHunto
NPOMbILINEHHOTO U3aenus

9. Hosbpb n/npe 4 Co3zpaHue npoTtoTuna becepna
NPOMbILINEHHOTO U3aenus
13 6yMarm n KapToHa
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25




10. | Hos6pb n/npe WcnbitaHne npotoTtuna becepna
1. Hos6pb n/ne [NpeseHTaumsa npoexTa LeMoHcTpaums
nepeg ayautopuen peleHnn Kerca
12. Hosbpb n/ne CospaHue Becepa
3CKMn3a 06bEMHO-
NPOCTPaHCTBEHHOM
KOMMO3ULUn
13. | Oekabpb | J1/TTP Ypok 3D- becena
mMopenuposanus (Fusion
360)
14. | Oekabpb n/ne CospaHne o6beMHO- Becepa
NPOCTPaHCTBEHHOM
KOMMO3ULNU B
nporpamme Fusion 360
15. Lekabpb n/mnp OcHosbl Bu3yanusauumn B | JeMoHcTpauums
nporpamme Fusion 360 peleHuni Kkerca
16. | Oekabpb n/mnpe NayueHue dyHkumu, becepa
$opMbl, 5proHOMUKHM
MPOMBbILNEHHOTO NU3aenus
17. | AHBapb n/ne MN3yyeHune ycTponcTea becepna
W NpuHUMna
YHKLMOHNPOBaHMUS
MPOMBbILWIEHHOTO N3enus
18. | AnBaps n/mne ®DoTodukcaums becena
3/1eMEHTOB
MPOMBbILWNEHHOTO NU3aenus
19. | AHBapb n/npe [MNoarotoeka Mmatepmanos | becena
ANS npe3eHTaumm
npoekTa
20. | AHBapb n/npe CozpaHue npeseHTaumm LemoHcTpaums
peLleHnn Kerca
21. | ®espanb | JI/TIP BeepeHuve: pemoHcTpaums | becena
MexXaHW3MOB, Ananor
22. | ®espans | JI/TIP Cbopka MexaH13MoB 13 Bbecena
Habopa LEGO Education
«TexHonorus u pusmka»
23. | ®espany | J1/MP [JemoHcTpauus becena
MeXaHW3MOoB, ceccus
BOMPOCOB-OTBETOB
24, | ®espans | JI/TIP Mosrosoit wtypm becepa
25. | ®espans | J1/TP Bbibop naen. Becena

SckusmpoBaHme
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26. | MapTt n/npe 3D-MopenunposaHue TectuposaHue
27. | Mapt n/ne 3D-MopenvnpoeaHue, becepna
cbop MaTepuanos ans
npeseHTaumm
28. | Mapt n/npe Penpepunr TectuposaHe
29. | Mapt n/ne CospaHue npeseHTaumm, Becepa
MOAroTOBKA 3aLLMTbl
30. | Maprt n/ne 2 3awmTa npoeKkToB LeMoHcTpaums
pelleHnn Kerca
31. | Anpenb n/ne 2
32. | Anpenb n/mne 2
33. | Anpenb n/ne 2
34. | Man n/ne 2
35. | Main n/npe 2
36. | Man n/mne 2
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10.
M.
12.
13.
14.
15.

16.
17.

\/[ CV)MCO/C J{MT€/MT%UH

u M@TOgM’Z@CKIOZO MﬂTEIUI/me

. Appvan LoHeccn. Kak cTaTb Au3ariHepoM, He MpoAas AyLly

abssony / MNutep.

®un Knueep. Yemy Bac He HayuyaT B ausanH-wkone / Punon
Knaccuk.

Manikn Oyxanga. Coxrv ceoé noptdonuo! To,ueMy He yyaT B an-
3anHepckmx wkonax / MNutep.

)KanHa Jlngtka, Tum Oruneu. [Ldyman kak gusanHep. Ou-
3alH-MblwneHne ana MeHemxkepos / MaHH, VBaHos 1 Pepbep.
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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[MpoMbllwNeHHbIN on3anH.
[MpoekTupoBaHne MaTepuanbHOM cpeabl
AsTopbi: Caaksan C.I., Ponkos M.B.

C60pHVIK MeToan4YeCKMX MaTepuranos.

PepakuyoHHas rpynna:

MapwuHa Pakosa, Makcum NHkun, Cepren Epios,
MpuHa KysHewosa, AHTOH bbeicTpos, AHHa benoycosa,
Hukonan Ckuppa (opopmneHue)
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