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TEXHONOrMUA TOUYKA !’POCTA

BeepeHue

LUenb v 3apaum

LleHTpbl 0Opa3oBaHUs TEXHONOMMYECKOW HanpaBieHHOCTU «ToYKa pocTay CO3AaHbl C Le-
NblO COBEPLUEHCTBOBAHWUA YC/IOBUI 415 MOBbILLEHUA KadecTBa 0bpa3oBaHns, GOpMUPOBaHUSA Y
006y4aloLLMXCA KPUTUYECKOrO U KPEeaTUBHOMO MbILL/IEHWS, COBEPLLUEHCTBOBAHUS HABbIKOB TeX-
HONOrMYECKOW HanpaBNEHHOCTH, a TaKXKe B LieSIsiX BbINOSIHEHWUS 33434 U JOCTUXKEHUS MOoKa3a-
Tenemn v pesynbratos HauMoHasnbHoro npoekTa «O6pasoBaHues.

3apayaMu LeHTpa ABNSAIOTCA:

* peanu3auus OCHOBHbIX 0OLLeo0bpa3oBaTesibHbIX MPOrpamMM no y4ebHbIM NpeaMeTam Tex-
HOJ/IOrMYECKOW HanpaBNEHHOCTH, B TOM YUC/Ie B paMKax BHEYPOYHOM AeATeNIbHOCTHU 00Y-
YaIOLLMXCS;

* paspaboTka U peanusaumsa pPasHOYPOBHEBbIX AOMOHUTENbHbIX 00LEe0bpasoBaTesbHbIX
MporpaMm TEXHUYECKOW Hanpas/eHHOCTHU, B TOM YMC/Ie B KAHUKYAPHbIM Nepuog;

* BoB/ieyeHWe oOyvaloLMXCA U nejarorMyeckux paboTHUKOB B MPOEKTHYIO AesATesb-
HOCTb;

* opraHu3aumsa BHey4yebOHOW 0eATeNbHOCTM B KAHUKYISAPHBIM Nepuog, pa3paboTka u peanu-
3aUMa COOTBETCTBYIOLLMX 0BpasoBaresibHbIX NporpaMm, B TOM Y1Cie 4ns narepen, opra-
HM30BaHHbIX 0OpPa3oBaTesIbHbIMU OPraHU3aLMAMU B KAHUKYIAPHBIM NEPUOL;

* MoBbllWeHMe NPodeCcCMoHaNbHOro MacTepCTBa NeaarorMyecknx paboTHUKOB, peanunsyio-
LLMX OCHOBHbIE U AOMNOJHUTE NbHbIE 06LeobpasoBaTenbHbie NPOrpaMMmbl.

LleHTpbl «Touka pocta» obecneuynBatoT NosbieHWe oxBara obydarowmxca obweobpasosa-
TeNIbHbIX OpraHMW3auMi, PacrnoOXKEHHbIX B CE/IbCKOM MECTHOCTU U MaslblX ropofax, Nporpam-
MaMM OCHOBHOTO OOLLEro v AOMOIHUTENIbHOrO 06pPa30BaHUA TEXHOOMMUYECKOW HanpasieHHo-
CTM C UCMO/Nb30BaHWEM COBPEMEHHOIro 06OPYyAOBaHMS.

Cospanune ueHtpoB «Touka pocta» npepgnonaraeT passuTve obpasosartesibHOM WHdbpa-
CTPYKTYpbl 06LieobpasoBaresibHOM OpraHM3auMu, B TOM 4uc/le ocHalleHue obuieobpasosa-
TeNbHOM OpraHn3aLmu:

* obopynoBaHveM, cpeacTeamu obyyeHUs U BOCMUTAHUSA A5 U3ydYeHUs (B TOM YnCiie IKC-
NepuMeHTaNnbHOro) NpPeaMeToB, KYpPCOB, OMCLUMMNNUH (Mopynen) TEXHONOrMYecKoW Ha-
NPaB/IEHHOCTM NPW peasnim3aunM OCHOBHBIX M LOMOJSIHUTENbHbIX 06Leo0bpa3oBaTenbHbIX
nporpamm;

* obopymoBaHWeM, CpeacTBaMu 0ByYeHUs U BOCMUTAHUA 415 U3yYeHUss OCHOB poboToTex-
HWUKHW, MEXaHUKWU, MEXATPOHUKU, OCBOEHUSI OCHOB MPOrpaMMUPOBaHUSA, peanusauum npo-
rpamMM LOMNONHWUTENBHOrO 0OpPa3oBaHUS TEXHUYECKOW HanpaBaeHHOCTH;

* KOMMbIOTEPHbLIM M MHbIM 06OPYAOBaAHMEM.

MpodunbHbIM KOMMNEKT obopynoBaHMsA MOXeT BbiTb BbibpaH ans obuweobpaszosaresibHbIX
opraHv3aLui, MMelLWMX Ha MOMEHT CO3aaHusa LieHTpa «Touka pocta» Habop cpeacte obyuye-
HWUS U BOCTMIUTAHUSA.

MpodunbHbIM KOMMIEeKT obopyaosaHusa obecrneunBaer 3pdeKTUBHOE AOCTUXKEHME obpa-
30BaTesIbHbIX Pe3ynbTaToB 0OyYaloWMMUCS NO NPOorpaMMaM TEXHONOrMYECKOW HamnpaeieHHO-
CTH, BO3MOXHOCTb Yrly6NEHHOIO M3y4yeHus OTAE/bHbIX NPeaMEeToB, B TOM Yucie ans hopmu-
POBaHWUA M300peTaTesibCKOro, KpPeaTMBHOrO, KPUTUYECKOIO MbILLNEHWUSA, Pa3BUTUSA (DYHKLMO-
HaNbHOMW FPaMOTHOCTU Y 0ByYalOLLMXCS.

MartepuanbHo-TexHM4Yeckas 6asa ueHTpoB «Toyka pocta» obecrnedymBaeT TEXHWUYECKYIO
NOALEPIKKY U3MEHEHWUI COAEepIKaTeNlbHOM CTOPOHbI NpeaMeTHon obnactm «TexHonorusay. Oan-
Hble M3MEHEHUs1 HanpaefieHbl HA BBEAEHWE HOBbIX OOpa3oBaTesibHbIX KOMMeTeHuun: poboTto-
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TOUKA !'POCTA TEXHOJOrUA

TexHuKa, 3D-MonenMpoBaHue U NPOTOTUNUPOBaAHWE, KOMMblOTEPHAA rpaduKa, WHXXEeHEepHbIV
OM3alWH — MpU COXPAHEHWU OObEMA TEXHONOMMYECKMX AMcumMnnH. KoppeKkTupoBKa copepka-
HUA BNEYET 3a cOOOM HEOOXOAMMOCTb YCOBEPLUEHCTBOBAHWUSA METOLOB OOYy4YeHMs C aKLEHTOM
Ha MX aKTUBHOCTb U MHTEPAKTUBHOCTb, B TOM YMC/IE HA UCNOJIb30OBaHUE AUCTAHLMOHHbIX TEXHO-
JIOTMK 1 CeTeBOro NapTHEpPCTBA.

[ns aKTMBM3aLMM KPEATUBHOMO U KPUTUUECKOTO MbILLIEHWS B NPOLECCe KOMaHAHOW pabo-
Tbl B « TOYKax pocta» pa3mMeLLeHbl 30Hbl KOBOPKUHIA, a A1 NPAKTUYECKOMN peanm3aumm npoek-
TOB LLEHTPbI OCHALLEeHbl MOOWIBbHBIMU KNnaccamu, MHTePaKTUBHbIMK Kommniekcamu, 3D-o6opy-
[OBaHWEM, LUNeMaMn BUPTYasibHOW peanbHOCTH.

MpoBeneHne 3aHATUIM Ha MaTepuasibHO-TEXHUYECKOM Ha3e LeHTpoB «Touka pocTa» copen-
cTByeT hOpMHUPOBaHUIO MO3UTUBHOIO UMUAXKA OOpa3oBaTenbHOM 06nacTm «TexHonorus», no-
BbILLAET YPOBEHb MOTUBALMM 0OYYAIOLLMXCSA U SMOLMOHAIBHOCTU BOCMPUATUSA yuebHOro mare-
puana.
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OcHOBHble NOHATUA U TEPMUHDbI

3D-mopenupoBaHMe — nNpouecc co3aaHusa TpEXMepHON Moaenu obbeKra.

3D-npuUHTEpP — CTaHOK C YMCJIOBbIM MPOrPaMMHbIM YNpPaBJeHUEM, PeasM3yIoLnA TONIbKO
aaAMTUBHbBIE OMepaLymm, TO eCTb TOIbKO A06ABNSAIOWMIA MOPLMM MaTePUAa K 3aroTOBKe.

ApputuBHblie TexHonoruu (aHen. Additive Manufacturing) — TexHonorum nocnomHoro
HapalMBaHUA U CUHTE3A OOBLEKTOB.

AHanoroBbI CUrHaN — HeMpepbIBHbIN 3NIEKTPUYECKUI TOK, KOTOPbIM, B OT/IMYME OT Lnc-
pPOBOro, UMeeT BECKOHEYHOE KOMIMYECTBO 3HAYEHWM MeXAy ABYMA 3aAaHHbIMW 3HAYEHUSAMM,
Hanpumep Mexay 0 u 5 BonbT MOXeT ObiTb OFPOMHOE KOJIMYECTBO 3HAYEHWW B MUJINIMBOSIbTAX
WM MUKPOBOJIbTAX.

Ananoro-umudposoit npeobpasosarennb (AL unn Analog-to-digital converter —
ADC) — ycTpoicTBo, npeobpasyloliiee aHaorosbii CUrHasn B LMGpPOBOKN CUrHan.

UnxxkeHep (¢p. ingénieur — ot s1am. ingenium — cnocobHOCTHU, N306peTaTeslbHOCTb) —
CneumanmncT, OCYLLECTBSAIOWMNI UHXEHEPHYIO AeATeNIbHOCTb.

UnxxeHepHbin pusaiiH CAD (CAIP) — npouecc ncnonb3oBaHWsa CUCTEM aBTOMATU3UPO-
BaHHoro npoektuposaHua (CAINP, CAD) npu noarotoeke rpaduyeckux Mopenen, YepTexxen,
OyMaKHbIX JOKYMEHTOB U (halnoBs, CoaeprKallumx BCO MHPOPMaLMIO, HEOOXOAUMYIO ANs CO3-
AaHus dur3nyeckoro npototuna usgenusa (obbekra).

KomnoHeHT (cbopkn) — petansb, Bxoaswas B COOPKy, AJiA KOTOPOW onpeaeseHbl eé no-
NOXKEHUE U OpUEHTaLMS.

KomnblotepHas rpadmka — o651actb feATeNIbHOCTH, B KOTOPOM KOMMbIOTEPbI, HAPSAAY CO
CrneuuanbHbIM NPorpaMMHbIM 0becredeHreM, NCMOSb3YIOTCA B Ka4ecTBe MHCTPYMEHTA Kak AJis
co3faHuA (CMHTEe3a) U peaakTUPOBaHUS U300pPaXKeHWN, TaK U A1 OLUUPPOBKU BU3YaSIbHON WH-
dopmaumm, NoNy4EHHON U3 peanbHOro MMPa, C LieNblo AasibHenLwen eé 06paboTKu U XpaHeHUs.

MukKpokoHTponiep — OQHOKpUCTa/ibHOE MPOrpaMMUpPyeEMOe 3/IEKTPOHHOE YCTPOMCTBO
LANSA ynpaB/ieHUsa NOAKNOYEHHBIMU K €ro nopTaM yCTPOWCTBaMU BBOAA aHaNIOroBOro U uudgpo-
BOrO CMrHana (LaT4ymKu) U BbIXOLHbIMU YCTPOWCTBAMMU (oBUraTenu, oUcnieu, pene, CBeToBble U
3BYKOBbIE MU3Nly4aTenu 1 ap.).

MukpokoHTponsepHas nnara — 3/1eKTPOHHasA nnarta, rae YCTaHoBNEHbl MUKPOKOHTPO-
nep v pasfiMyHble YCTPOWCTBa, HeobxoauMble A1A 3anycKa WU NOAK/IIOYEHUS K KOMMbIOTEPY MU-
KPOKOHTponnepa.

Mukcenb, nukcen (MHorga nas, aHm. pixel, pel — cokpalueHue oT pictures element, koto-
poe, B CBOIO oyepenb, COKpaLlaeTca Ao pix element, B HEKOTOPbIX UCTOYHMKAX picture cell —
OyKB. 3/1eMeHm u3obpaxeHul) unv 3113 (peaKo UCMOosb3YEMbI PYCCKUIA BAPUAHT TEPMUHA) —
HaMMEHbLUMIN NTOTMYECKUIA 3/IEMEHT ABYMEPHOro LUM(POBOro M300paXKeHWs B PacTpoBOW rpa-
duke, unu [pusnyeckni] anemeHT Matpuubl aMcrnnees, GopMUpyloLLMX M306paxeHue.

MopTbl BBOAA M BbIBOAA — KOHTaKTbl (HOXKM) MUKPOKOHTpOJINEPA ANA MOAKNOYEHUS
JATYUKOB M YCTPOMUCTB BbIBOAA.

Mporpamma cnaitcep — 370 nporpamma, Kotopas pasbusaeT TPEXMEPHYH MoAenb Ha
CNou, TeM CaMbIM NoOAroTaBnuBas e€ K neyatn Ha 3D-npuHTepe.
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MpoToTunupoBaHue (aHz/. prototyping — nepeoobpas) — bbicTpas «yepHOBasA» peanu-
3auma 6a3oBom (yHKUMOHaNbHOCTU Byaywiero npogayKkrta/usgenvs ans aHanusa pabotbl cu-
CTeMbl B Lie/IOM.

PaspeweHune nzobpaxkeHua — BesiMunHa, ONPEaEsIoLas KOMMYECTBO TOYEK (31eMeH-
TOB PacTpOBOro M30bpaxkeHus) Ha eauHULy naowaam (Mnm eguHnuy anuHbl). He nytats ¢ pas-
MEpOM CeTKU n3obpaxeHus!

PacTpoBoe uszobpakeHue (nar. rastrum — rpabnu) — nsobpaxkeHue, npeacrasnsioLLee
cobol ceTKy (MO3auKy) nuKcenen — UBETHbIX ToYeK (0ObIYHO MPAMOYrobHbIX) HA MOHUTOPE,
bymare 1 Apyrux otobpakaloLmx yCTponcTeax.

PenpepuHr (aHes. rendering — Bu3yanusauma) — npouLECC MosydeHUs 3obparkeHus no
MOZie/I1 C NOMOLLbIO KOMMbIOTEPHOW NPOrpammbl.

Cb6opka — obpasoBaHue COeMHEHMIN COCTABHbIX YaCcTen M3genms.

Cuctema aBTOMaTM3MpOBaHHOro npoektupoBaHusa (aHen. Computer-aided design
(CAD) — opraH13auMOHHO-TEXHMYECKaa CUCTEMa, COCTOALLAaA M3 NepcoHasa M KoMrekca
TEXHUYECKUX, NPOrPaMMHbIX U OPYrMX CPELCTB aBTOMAaTM3aL MK NPOEKTUPOBAHUSA.

Cpepa pa3pabotku ApaymHo — cBobogHOe nporpamMMHoe obecnedyeHue s nporpam-
MUPOBaHWA MUKPOKOHTPOJINIEPHbIX MAaT, cogepKallee B cebe cucteMy nporpaMMmUpoBaHus C
Cu-nogo6HbIM A3bIKOM, pelakTop, OTNaAUYMK, KOMMUAATOP BUBIMOTEKM YCTPOMCTB.

TexHuuyeckui npodunb (HanpaBneHHOCTb) O6pa3oBaTesIbHOW NPOrpaMmMbl — Opw-
eHTauns obpasoBaTtenbHOM Mporpammbl Ha obnactv 3HaHus U (MNKW) BUAbI OEATENbHOCTU B
chepe TEXHUKU U TEXHONOMMI, PacLUMpPeHMe 3HAHMIM U HABbLIKOB B 4acTW y4yebHbIX npeameTos
13 06/1aCTU TOUYHbIX M €CTECTBEHHbIX HAyK, a TaKXXe U3yyeHue Ha YrnybneHHOM ypoBHe y4eb-
HbIX NPeaMETOB U3 MpeaMeTHbiIX obnacten «Maremartmka u MHbopMartrka», «TexHonorusa»,
«EcTectBeHHble Haykun».

TpéxmepHasa rpadMka — pasgen KOMMNbloTEPHOM rpaduKu, NOCBALWEHHbIM METOAAM CO3-
[AAHUS U300paXKeHUI UM BUAEO MYTEM MOAENMPOBAHUS OObEKTOB B TPEX M3MEPEHUSIX.

YHusepcanbHble yuebHbie aericteusa (YY][]) — coBokynHocTb cnocoboe nencrenin oby-
yaroLerocs, Kotopas obecneynBaeT ero CNOCOOHOCTb K CAMOCTOATENIbBHOMY YCBOEHUIO HOBbIX
3HaHWK, T. €. CNOCOBHOCTb K CAaMOPa3BMTUIO U CAMOCOBEPLLIEHCTBOBAHMIO MYTEM CO3HATENbHO-
ro ¥ aKTMBHOIO NPUCBOEHMA HOBOMO COLMANIbHOIO OnbITa.

YcTpoiicTBa BBOAA (AATYMKKU) — YCTPOMUCTBA, Npeobpasylolime pasimyHble hranyeckue
BE/IMYMHBI (TEMNO, BNAXKHOCTb, AABNEHWE, OCBELLEHHOCTb, LBET, BpallleHWe, HaKIoH U ap.) B
3/1EKTPUYECKUI LMKDPOBOM MM aHaNoroBbiM CUrHas, yaobHbi Ans BBOAa B UMdPOBbIE UK
aHaJIOroBble NOPTbl MUKPOKOHTPOJIIEPA.

YcTpoiicTBa BbiIBOAA — 3/1EKTPOHHbIE YCTPOMCTBA, MOAK/IOYAEMbIE K MOPTaM MUKPOKOH-
Tponnepa v npeobpasyolime anektpuyeckue umdposblie unu LLUIMM-curHansi B ceeTtosyto, Te-
NIOBYIO, MEXAHUYECKYIO U ApYyrue BUAbl 3HEPruu (oBurartenu, gucnnieu, pene, CBETOBble U 3BY-
KOBbI€ U3nyyatenu v ap.).

MdepepanbHbll rocyaapcTeeHHbI obpasosartenbHbin ctaHpgapt (PFOC) — coso-
KynHOCTb TpeboBaHui, obsasatesibHbiX NPW peanusaumyv OCHOBHbIX OOpa3oBaTesibHbIX MPO-
rpamMM HayanbHoro obuiero, ocHoBHoro obuero, cpeaHero (MosHoro) obuiero, HayasbHOro
npodeccroHanbHOro, cpeaHero NpodeccroHanbHOro U Bbiclwero npodeccuoHanbHoro obpa-
30BaHMA 06pa3oBaTesibHbIMU YUPEXKAEHUAMMU, UMEIOLLMMU FrOCYAaPCTBEHHYIO aKKpeaMTaLmio.

LleHTp o6pazoBaHus uudposoro u rymaHutapHoro npodunen «Touka pocra» —
CTPYKTYpHOe noapasneneHue obuieobpasosaresibHOM OpraH13aLmmn, PpacrosioXKeHHON B Cefib-
CKOM MECTHOCTU M MasblX ropofax, OCyLLecTBsowee 06pa3oBaTesibHyl0 A4eATENIbHOCTb MO OC-
HOBHbIM M LOMOJIHUTENbHLIM 0OLLeobpasoBaTenbHbIM NpPorpaMMam B Lenax popMUpoBaHUs
COBPEMEHHbIX KOMMETEHLMI 1 HAaBbIKOB Yy 0ByYaloLLMXCS, B TOM YUC/E MO y4ebHbIM npeametam
«MHdopmatmka», «OcHOBbI 6e30MacHOCTU KW3HEeAeATeNbHOCTU» M NpeaMeTHOM obnactu
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https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B7%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5_(%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D0%BA%D1%81%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BD%D0%B8%D1%82%D0%BE%D1%80_(%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%BE)

TEXHONOrMUA TOUYKA !’POCTA

«TexHonorusa», 1 NOBbILIEHUA Ka4yecTBa M AOCTYNHOCTM obpasoBaHus, chopMUpoBaHHOE MNy-
TéM co3paHua (obHoBNEHMs) MaTepuasibHO-TEXHUYECKOM 6asbl AaHHOW obuieobpasosartesib-
HOW OpraHu3auuu.

LUudpo-aHanoroesie npeobpasosarenu (LAl DAC) — npeobpaszosaHue umdposoro
CUrHana B aHasIoroBbli, B MMKPOKOHTPOJIIEpax UCMoNb3yeTca MeTos npeobpasosaHus umdpo-
BOrO CMrHasna B aHasoroebii, Hasbiaemblv LLIpoTtHo-umnynbcHaa mogynsauua (LUMM, anrnuin-
cknt — pulse-width modulation (PWM)).

LlncdpoBoit curHan — 3n1eKTpPUYECKUi TOK, pacnpoCTpaHseMblit B BUAE UMIMYNbCOB 3/1€K-
TPMYECKOro TOKa U MMEIOLLMI TONbKO [Ba 3HadeHus, obo3Hayaemble: flormdeckuin 1 (ectb Ha-
nps>keHue) n norndeckun 0 (HeT HanpskeHUs). B MUKPOKOHTPONIEPHBIX Natax noruyeckun 1
onpenenéH Kak Hanuume HanpsikeHus 5 Bonbt unu 6amskoe K Hemy (4,5 B — 5,5 B), a norunye-
ckuit 0 onpenenéH Kak Hanuune HU3KOro HanpsykeHus, obbiuHo 0—2 Bonbta.

YuebHble MaTepuasibl JaHHOrO METOAUYECKOrO MOCOOUS CTPYKTYPUPOBaHbI B COOTBETCTBUM
C TEMATMYECKUM nnaHupoBaHveM. Marepuan yyebHoro npegmeta «TexHonorusa» crpynnupo-
BaH Mo TemMaMm: BBeAeHWe B MUp npodeccui, poboTtotexHuka, 3D-mogennposaHme M NpPoOTOTU-
NMMpoOBaHUe, KOMMblOTepHas rpaduka, UHXeHepHbIn au3aiH. Kaxaas tema BKIoYaeT cueHa-
P1M YPOKOB, MHCTPYKLMK K labopaTtopHbiM paboTaM U CXeMbl UX BbIMOJIHEHWSA, @ TaKXKe ANAAK-
TUYECKME MaTepuasbl K MPOBEAEHUIO BHEKNACCHOIO y4ebHOro MeponpusATHS C UCMOJIb30BaHWEM
obopynoBaHus LeHTpa «Touka pocTa.

B nepeom pasgesne conepKUTCa NosHbIM NepeyeHb U onncaHve obopyaoBaHUa ans npose-
LEHUA 3aHATUNA TEXHUYECKOM HanpaB/eHHOCTH, BKtovatowee dotorpadum yCTPOUCTB M WH-
CTPYMEHTOB, a TaKXXe KPaTKMe MHCTPYKLMMU MO UX UCMONb30BaHMUIO.

Bropoi pa3zanen Bkniouyaet B ceba npumep pabouyer nporpammbl no texHonornm 5—9 knacc
AN OpraHu3auumu M3yyeHUsi TEXHOOMMU C UCMOosb30oBaHWeM obopyaoBaHusA LeHTpa «Toyka
poCTa»; CLeHapuM ypoKoB, nabopaTtopHbix paboT, BHEKNACCHbIX MEPONPUATUI U TEM TBOpYE-
CKMX, MPOEKTHbIX PaboT C MCNob3oBaHWMEM 0OOPYAOBaHUA LeHTpa «TouKa pocTas.
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TOUKA !'POCTA TEXHOJOrUA

OnucaHne matepuanbHO-TEXHUYECKOMU 6a3bl
ueHTpa «To4yka pocray,

MCNOJIb3YyEMOro A8 NPOBeAEHUA 3aHATUU NO NpeaMeTy
«TexHonorua» (BKA4YaA Karasaor obopyaoBaHusA
c doTtorpacdpuamMu, onMcaHMeM, OCHOBHbIM (PyHKLLUOHAJIOM,
KOPOTKOW MHCTPYKLUEHU NO UCNONb30BaHUIO, 0hOpPMJIEHHOU
B BUpe uHdorpacduku)

Ob6opynoBaHue ueHTpa «Touka pocTa», UCMOfib3yeMoe A5 NPOBEAEHUS 3aHATHI No npea-
MeTy «TexHonorusy», pacnonaraetcsi B 06pasoBaresibHOM OpraHu3aumm B MOMELLEHUSX, BKIIO-
yarowmx cnepyowme hyHKLMOHANbHbBIE 30HbI:

* yyebHbIit KabWUHET Nno npeamMeTHOW obnactn «TexHonorusy;

* OTKpbITOE NPOCTPAHCTBO (MOMELLEHUE) ANA NPOEKTHOMN AeATENIbHOCTHU.

MartepuanbHo-TexHM4YecKan 6asa TEXHONOrMYECKOW Hanpas/ieHHOCTU B LeHTpe «Touka po-
CTa» BKJ/IOYAET CTaHAAPTHbIM U NPOMUIbHBIN KOMMIEKT 060pyaOBaHuS.

CraHgapTHbIM KOMMIEKT COCTOUT U3 0Bpa3oBaTtesibHOro KOHCTPYKTOpA A8 NPaKTUKK 610u4-
HOrO NPOrpaMMUPOBAHUSA C KOMMJIEKTOM AATYMKOB M obpasosarenbHOro Habopa no MexaHuke,
MexaTpoHuKe 1 poboTtotexHuke. Kpome Toro, B cTaHAapTHbIM KOMMNEKT BXOAWUT KOMMbIOTEPHOE
obopyaosaHue: HoyTOyk 1 MDY (npuHTep, cKaHep, Konup).

B npodunbHbI KOMNeKkT obopyaoBaHus BxoauT 6asosoe (0ba3artesibHas 4acTb) M AONON-
HUTenbHoe obopynoeaHue. basoBas yacTb BK/IOYaeT KoMMbloTepHoe obopyaoBaHue: HOYTOYK
n MQY, a pononHutenbHoe 060pyLOBaHWE TEXHONOMMYECKOWM HanpaBieHHOCTU COCTOUT U3 06-
pa30BaTesibHOro KOHCTPYKTOpa A/s NPaKTMKM G6N0YHOro NpPOrpamMMUMpPOBaHUSA C KOMMIEKTOM
[ATYMKOB; OOpasoBaTeslbHOro Habopa No MexaHWKe, MeXaTpoHWKe U POOOTOTEXHMKE; YeTbl-
péxoceBoro yuebHoro pobota-MaHUNynATopa C MOAY/bHbIMU CMEHHbIMW Hacagkamu; obpaso-
BaTesibHOro Habopa AN U3y4YeHUsi MHOTOKOMMOHEHTHbLIX POOOTOTEXHUYECKUX CUCTEM U MAHU-
MyNALUMOHHbBIX POHOTOB.

PaccmMoTpuM npuMepHbId KOMMIEKT 060pyaoBaHWs, KOTOPbIA MOXET COCTaBATb MaTtepu-
anbHO-TEXHWYECKYIO Ha3y TEXHOMOrMYeCKOW HanpaseHHOCTHU B LieHTpax «Toyka poctas U mc-
Nosib30BaTbCsA MPU NPOBEAEHUN YPOKOB U labopaTtopHbIX paboT, NpeaoXKeHHbIX B JaHHOM Me-
TOAMYECKOM MOoCobum.

M®Y (npuHTep, ckaHep, Konup)

MoskeT ncnonb3osarbcs Ha 1abopaTopHbIX 3aHATUAX Mo TeMe «KomnbloTepHasa rpaduka» ans
CKaHMPOBAHWUSA 3CKM30B, OTPUCOBAHHbIX Ha Bymare, U A5 pacredartbiBaHUA BEKTOPHbIX M300pa-
YKEHU — 3aroTOBOK /181 JeKOPUPOBaHUA OOBLEKTOB.

Takke MOXKeT NPUMEHATLCA A1 NeYaTy U KonuMpoBa-

HWUA pa3daTo4YHOro AMAAKTMYECKOro Martepuana Ha to-

ObIX y4ebHbIX 3aHATUSAX. e
Kpamkue npumepHbie mexHUYeCKUe XAPAKMEPUCMUKU: = —
Tun yctpoictea: MDY (dbyHKUMM neyaTn, KonvpoBa- ,_,..-.“-.____

HUA, CKAHUPOBaHUsA). N ——

®opwmar bymaru: He MeHee A4, _

LiBeTHOCTb: 4YepHO-6esblii; TEXHONMOrMA neyartu: na-
3epHas.

MakcumanbHoe paspelleHWe mneyat: He MeHee u
1200x 1200 Touex.

NuTtepdeiicol: Wi-Fi, Ethernet (RJ-45), USB.
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TEXHONOrMUA TOUKA !'POCTA
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3D-o6opynoBaHue (yuebHas MoaynbHAA CTAaHLUMA CO CMEHHbIMU FOIOBKaAMMU ANA
3D-neuyatu, nasepHou rpaBUpoBKU U pe3sku c YY)

» Moayne 3D-nevartu
« MpesepHo-rpaBrpoBanbHbiii MOAYNb
* Moayne nasepHoi rpaBUpPOBKK

Moaynb 3D-neyat MoeT ObiTb MCMONb30BaH Ha /lAOOPATOPHBbIX 3aHATUAX MO TemMam
«3D-MonenvpoBaHue 1 NpoToTUNUpoBaHue», «MHxeHepHbIN An3anHy ans TpEXMepHOUM neva-
TM paspabortaHHbix 3D-mopenen. Kpome toro, 3D-o60pynoBaHre MOXKET NPUMEHATLCS ANSA U3-
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TOUKA !'POCTA TEXHOJNOrUA

FOTOBNEHWS HArMAAHbIX y4eBHbIX NOCOBMI MPU U3yYeHUH NOBLIX TEM U AUCLMIMIIMH HE TOJbKO
MyTEM neyatu, HO TaKXKe Pe3KU U FPaBUPOBKH.

Kpamkue npumepHele mexHuyeckue xapakmepucmuku Mooynsa 3D-neyamu:

Tun npunTepa: FDM, FFF, matepuan (ocHoBHoM): PLA.

Konnuectso neuaratoumx ronosok: 1, pabounii cton: ¢ nogorpesom.

Pabouyas obnactb (XYZ): ot 180x180x 180 mm.

MakcumanbHaa ckopocTb nedyartu: He MmeHee 150 MM /cek.

MakcumManbHas TonwmHa cnos: He 6onee 20 MKM.

3akpbiTbiKt Kopnyc. OxnaxaeHue 30Hbl nevaru.

Mnactuk pna 3D-npuHTepoB
MoskeT 6bITb MCNONb30BaH B KayecTBe Matepuana ansa 3D-
060pyAoBaHUsA 418 pelleHrs YKasaHHbIX Bbilue obpasosarenb- o

Kpamkue npumepHele mexHu4YecKue XapakmepucmuKu:

Marepuan: PLA
Coortsetctere 3D-060pynoBaHuio, ONMCaHHOMY BbiLLE.,

Ha6op ana KoHCTpyuMpoBaHUA npo-
rpaMMUpyeMbiX MOAENEeN UHXKEHEPHbIX
cuctem

MpenHasHaveH ana M3yyeHns OCHOB po-
OOTOTEXHUKW, OeTanen, Y3/10B U MeXaHu3-
MOB, HEOOXOAMMbIX ANsi CO3AaHUA poboTo-
TEXHUYECKUX YCTPOMUCTB.

Habop npenctaensetr cobon KomniekTt
CTPYKTYPHbIX 3/1EMEHTOB, COEAMHMUTENbHbIX
3/IEMEHTOB U 3/1EKTPOTEXHUYECKUX KOMIMO- S
HeHToB. Habop nossonset cobuparsb (1 npo- APOFEAMMIAPE YEMEIX sl
rPaMMUpPOBaTh) U3 3IEMEHTOB, BXOAALLMX B et
€ro CoCTaB, MOAESIM MEXATPOHHbIX U pobo-

TOTEXHUYECKUX YCTPOUCTB C aBTOMATU3WPOBAHHBLIM YMpPaBiEHWEM, B TOM YMC/le Ha KONECHOM
X0y, a TaK)Ke KOHCTPYKLMIN, OCHOBAHHbIX HA MCMO/b30BaHWK NEPEeAay 1 pblyaros.

Ha 6a3e Habopa MOXXHO opraHu3oBaThb M3yyeHue Haubosiee pacnpPOCTPaHEHHOW 3/1EMEHT-

HoM 6a3bl, NPUMEHAEMOW ANS UHXXEHEPHO-TEXHUYECKOrO TBOPYECTBa ObyYaroWwmuxca U paspa-

Mo6unbHO-MaHUNyNAUMOHHAA niatdopma KoHntponnep KMMUC (ctaptosbiit)
KMMUC (ctapToBbiit)
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TEXHONOrMUA TOUYKA !'POCTA

6OTKM y4ebHbIX Mogenen poboToB, OCBOEHME OCHOBHbIX TEXHO/IOMMIU NPOEKTUPOBaHUA PobHo-
TOTEXHUYECKUX KOMM/IEKCOB.

Habop MoseT ncnonb3osarbcs Ha 3aHATUAX Mo TeMe «PoboToTexHWKa» Ana usydeHus cpe-
Abl paspabotkn ApAyuHO, MOAK/IOYEHUS MUKPOKOHTPOJIEPHOM MAaThl K KOMMbIOTEPY, MOA-
K/tOYEeHWUS UMdPOBbLIX M aHANOroBbIX AATYMKOB K ApayvHO.

Kpamkue npumepHele mexHuyecKue XapakmepucmuKu:

CocraB KomnnekTa:

Mporpammupyembiit koHTponnep. Cepsonpuson 6onblon. Cepeonpusog Manbiit. Mpusog,
nocTosiHHOro Toka. KomnnekT konéc ¢ pesuHoBbiM o6oaom.

LWaroebivi geurarens ¢ gpareepoM. MaketHas nnara u Habop nepemblyekK.

Habop ceetognonos. Habop pesuctopos. MbesoanHamuk. Dotopesuncrop.

NHpukatop 7-cermeHTHbIn. Oucnnen. Tepmonapa. Oatunk Y3-panoHomep.

Hatunk UK. KHonka. MNoteHumomeTtp.

Mporpammupyembiii KOHTpOINEP:

MukpokoHTponnep: ATmega2560.

Anpo: 8-6utHbin AVR. TaktoBas yacTorta: 16 Mlu.

Hanps»enue nutanus: 6-20 B. Flash-namars: 256 K6.

MNoppeprkka Ethernet, WiFi, kapt namsatn microSD: ectb. Bepcusa Bluetooth: 4.2.

3epkanbHbii hoToannapar c 06bEKTUBOM

MoskeT 6bITb MPUMEHEH Ha 3aHATMAX no Teme «KomnbloTepHasa rpaduka» ans cosgaHus
cdoTorpaduit roToebiX M3nenuit ¢ cobnogeHnem TexHuyeckux tpebosanuin. Motoannapar mMo-
YKET TaKXXe UCNo/b30BaThCA Npu paspaboTke yuebHbIX NPOEKTOB Ha NobyIo TEMATUKY ANs CO3-
JaHWA POTOOTYETOB Y AOKYMEHTUPOBaHWUSA Pe3y/bTaToB NPOEKTHOMN AesATeNIbHOCTHU.

STARILITER
(e i OF

Kpamkue npumepHele mexHuYecKue XapakmepucmuKu:

KonuuyectBo achheKTUBHbIX NUKCenoBs: He MeHee 18 MAH.

3anucb BUAEO: Hannuure.

KapTa namatu ansa goroannapara: o6bem He meHee 64 6, knacc He Huxe 10.
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KesappokonTep

MoskeT UCMob30BaTbCA Ha 3aHATUAX MO POBOTOTEXHMKE ANnsA 0bydeHns cbopke, NMAOTMPO-
BaHMIO U MPOrpPaMMUPOBAHUIO APOHOB.

MpoekTHas aesaTenbHOCTb HA OCHOBE KBaAPOKOMTEPOB MOXKET 3aK/oYarbcs B cbopke annapa-
TOB GONbLLEro pa3mepa, KOTOpble CMOryT AO/IbLUE IETaTb U NMEPEHOCUTb BoJiee TAXKENYIO HarpysKy.

Kpamkue npumepHsie mexHu4yeckue XapaKkmepucmuKu:

KonnektopHblie MoTopbI.

lMoNETHbIM KOHTPONNEP C BO3MOXHOCTbIO NPOrPaMMUpPOBaHHS.

Mopynb WiFi-Bupeokamepbl.

lMporpamMmmHoe npunoxeHue.

Keappokontep (KoMnakTHbi ApoH ¢ 3-oce-
BbIM CTabunusaropom)

Kpamkue npumepHbie mexHuyeckue xapakmepu-
CMUKuU:

KonnektopHbie MoTopbl. [MoNETHbIN KOHTpONNEp.

Mopynb doto/Buaeokamepbl paspelleHUem He
meHee 4 K.

MNporpamMmmHoe NpunoXxkeHwe Aas NPOrpaMMupo-
BaHWSA U yNpaB/eHUsA KBaAPOKONTEPOM, B TOM YUC/e
ANna cMapTgOoHOB.
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TEXHOJNI0OIHUA

LLinem BupTyanbHoM peasbHOCTH

MoskeT 6bITb NPUMEHEH Ha 3aHATUAX o 3D-mo-
LeNIMPOBaHUIO U UHXXEHEPHOMY AM3aKHy, a TaKxke
OJ1S OpraHusauMu AWMCTaHUMOHHOro obyuyeHus ¢
3cdeKkToM NpUCyTCTBUA Ha ypoKe.

Kpamkue npumepHele mexHuyeckue xapakme-
pucmuku:

Hanunuune KoHTponnepos.

PaspewweHue: He meHee 1440%x 1600 Ha mas.

BcTpoeHHble cTepeoHaylWwHUKK, MWUKPOQOHBI,
Kamepbl.

Bo3mMoxkHOCTb  6ecnpoBofHOrO  MCMOsb30Ba-
HUS.

Moakniounts kabenr USB 3.0 |L1), ka6enb

DisplayPort |2} n kabenb nutanusa |L3) k kommy-

HUKaUUMOHHOMY MOL4yNO U ceTeBOM po3eTKe.

Nopxniounts kabens USB 3.0 |L1) k nopry

USB Ha komnbloTepe.

MopxniounTs kabenb DisplayPort |L2) k cneum-

anbHOM BMAEOKapTe Ha KOMMbioTepe.

MogkntounTb Kabenb wWeMa K KOMMYHUKauW-
OHHOMY MOZy/to.

HaxkaTb KHOMKY NMWTaHWMA HA KOMMYHWKALMOH-
HOM Mozyre.

BkntounTb KOHTpONNEpsI.

3anyctutb npunoxexue SteamVR.

Ha)kaTb npaBoi KHOMKOW MbILIKW Ha 3HAYKe KOH-
Tponnepa u Bbibpatb NyHKT «BbinonHWTb conpske-
HWe KOHTposiepas.

B conepkanue
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HoyTbyk ans wnema BUpPTyasibHOMU peasibHO-
cTH

MoskeT 6bITb MCMOMb30BaH B KayecTee annapar-
Horo obecneyeHus LwiemMa BUPTyasbHOM peasibHO-
CTW ON18 peLLeHns yKasaHHbIX Bbile obpasoBaresib-
HbIX 3a4au.

Kpamkue npumepHbie mexHu4Yeckue xapakmepu-
CMUKuU:

PaspelueHue akpaHa: He meHee 1920x 1080 nukc.

O61bém onepartveHoM NnamaTu: He MeHee 8 6.

O6bEM namaTh BUaeoKapThbl: He MeHee 6 [6.

O61béM TBEpAOTENIBHOMO HAKOMUTENA: HE MeHee
256 I6.

B komnnekT obopynoBaHusa ans NpoBeaeH s 3a-
HATMIW NO NpeaMeTHoW obnacTn «TexHonorua» Tak-
>Ke BXOOAT:

LUTtaHreHUUpKyb ¢ UU(PPOBLIM OTCHETHLIM
YCTPOMCTBOM

Kpamkue npumepHbsie mexHu4Yeckue xapakmepu-
CMuKu:

Tun: umdposon.

MakcumanbHasa BesiMuMHa U3MEPEHUS: HE MeHee
150 mm.

CTonopHbIf BUHT: ecTb.

Openb-wypynoBépT
Kpamkue npumepHele mexHu4Yeckue Xxapakme-

pucmuku:
Yucno akkyMynsaTopoe B KOMMiekTe: 2.
PeBepc: B Hanuumu.
Yucno ckopocrein: 2.
3alumTa oT Nneperpysku: ecrb.

FpaBép B Kewce

Kpamkue npumepHele mexHu4eckue xapakme-
pucmuku:

MHorodyHKUMOHaNbHbIM  UHCTPYMEHT NpefHa-
3HayeH Ana ceepnieHus, wWMdOBaHWA, pe3bbbl,
rpaBUpPOBKHM, hpe3epoBaHUs, MOMPOBKU U T. A.

14
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TOUYKA \fpocm

J1o63uK aneKTpuyecKku

Kpamkue npumepHble mexHuYyecKue XapakmepucmuKu:
DyHKUMSA perynnpoekrM ob6opoTos.

CkoboBuaHas pyKkosTKa.

No63uk pyuHoi, 200 mm

KneeBo# nucroner

Kpamkue npumepHsie mexHu4eckue Xxapakmepucmuku:
IOunametp kneeBoro ctepxHs: 11 MM,

MNutaHue ot anekTpoceTu.

Temneparypa: perynvposka.

B komnnekTe: Hacagku, KneeBble CTEPXKHU.
Hox-nopcraeka: Hanuuue.

Hox kaHuenapckuit MATRIX

Kpamkue npumepHele mexHuYyecKue XxapakmepucmuKu:
PyKosiTka: 06pe3nHeHHbIM NNacTuK.

BuHTOBOW (hrKkcaTop nessus: B HaNU4uu.
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NpumepHasa pabouas nporpaMma no npegmeTy
«TexHONorua» c UCNoNb3oBaHUEM 000PYAOBaAHUA
ueHTpa «Touka pocTa»

B naHHOM paspgene npencraeneHa npuMepHas paboyas nporpamma no npeamety « TexHo-
norus» € Ucnosb3oeaHueM obopynoBaHusa LeHTpa «Touka pocta». CogepskaHue nporpammbi
OPWEHTUPOBAHO MPEUMYLLECTBEHHO HAa OPraHM3aumio MPOEKTHON AEeATENbHOCTH ObyJaroLmx-
csA. Takas HanpaBneHHOCTb obycnioBneHa TpebosaHnaMK DefnepasnbHbIX FOCYAAPCTBEHHbIX 006-
pa3oBaresibHbIX CTAHAAPTOB OCHOBHOMO 0buiero obpa3oBaHUa K pesysbrataM OCBOEHMS OC-
HOBHbIX 0Bpa3oBaTesibHbIX NPOrpamMM, B TOM YMC/Ie U3yYeHUs NpeaMeTHoN obnactu «TexHono-
rms».

Tak, cpeay npeaMeTHbIX pe3y/bTaToB OCBOEHUS NpeaMeTHOM obnactu «TexHonorus» nepe-
YMC/EHbI: Pa3BMTHE MHHOBALMOHHOW TBOPYECKOW AeATeNnbHOCTM obydyalolmxcs B npouecce
pelleHnsa NpUKNaaHbiX y4ebHbIX 3a4a4; COBEPLUEHCTBOBAHWE YMEHWI BbINOMHEHUS Y4eOHO-UC-
C/flefoBaTe/IbCKOM U NPOEKTHOMW AeATeNIbHOCTH; OB/lafeHWe MeToaaMu yuebHo-uccienoBareib-
CKOW M NPOEKTHOM AeATENIbHOCTH, PeLLeHUs TBOPYECKUX 3aAa4y, MOAE/IMPOBaHNUS, KOHCTPYUPO-
BaHWA M 3CTETUYECKOro OhOpPMIEHNUA U3LeNnii, 0becrneyeHns COXpaHHOCTH NPOAYKTOB Tpyaa.

Ncnonb3oBaHne obopynoBaHus LEHTPOB «Touka pocTa» MO3BOJSISIET OPraHW30BbIBaTb M
NPOBOAWTL y4ebHble 3aHATUA C Y4ETOM yKasaHHbIX TpeboBaHWMN, C aKTUBHbIM BKJIOYEHWEM
MPOEKTHOW AeATeNIbHOCTM 0OyYaloWMXCsA B NMPOLLECC OCBOEHUS NpeaMeTa «TexXHOMorusa», 4to
OTPa)KeHO B COAEP’KaHUW NMpUMepHOU paboueit Nnporpammbl.

B cueHapusax y4ebHbIX 3aHATUM yKasaHbl BUAbI MCCNIeA0BaTEIbCKON paboTbl B Manbix rpyn-
Max C aKUEHTOM Ha COTPYAHWYECTBO M COBMECTHYIO AEATENbHOCTb 00YyYaloLMXCS, MPUMEpPDI UH-
AVBWAYaNnbHOW TBOPYECKOW paboTbl C yNOpoM Ha pedieKcrio U hopMYIMPOBKY COBCTBEHHbIX
CY>XAEHUW 1 BbIBOAOB. BaxkHbIMK pe3ynbTataMn OCBOEHWUSI MPOrpaMMmbl SIBASIOTCS HABbIKM CaMo-
CTOATE/IbHOrO NPOM3BOACTBA y4ebHbIX MPOAYKTOB Ha 0OOpyAoBaHMM LeHTpa «Touyka pocTas.
MartepuanbHo-TexHUYecKas 6asa LeHTpa Mo3BOMSET peasiv3oBbiBaTb NMPOEKTHbIE 3a4aHWUA pas-
HbIX TUMOB: OT MPOrpPamMMMPOBAHUSA YCTPOMCTB HA OCHOBE MUKPOKOHTPOJIIEPOB U CO34aHUS PO-
6OTOB 10 NPOEKTUPOBAHUSA U NeYaTn TPEXMePHOU Mogenu npu nomolum 3D-npuHTepa.

NMnaHupyemblie pe3synbraTbl OCBOEHUSA Y4eOHOro npegmeta «TexHonorusa»
C OoNnMcCaHUeM yHUBepCasibHbIX y4€OHbIX AeUCTBUN,
AOCTUraeMbix obyvarowmnmmcsa

[aHHbIM NYHKT NpYMEpHOM MporpamMMbl BKIOYAET MiaHWpyeMmble pe3ysibTaTbl OCBOEHUS
yuyebHoro npeameta «TexHoNorusa» (JIMYHOCTHbIE, MEXNPEAMETHbIE U MPeAMEeTHbIe) C onuca-
HWEM YHMBEPCA/IbHbIX Y4€OHbIX AeUCTBUM, LOCTUraeMbIX 0OyYaloWUMUCS.

OpraHuzauums yuebHbIX 3aHATHUI MO TEXHONOMMU C UCMOIb30BaHWEM Pa3paboToK M3 AaHHO-
ro MeTOAMYecKoro nocobus MO3BONWUT 3a4aTb BEKTOP Pa3BUTUS ODyYatoLLMXCSA C YNOpPOM Ha
(hOpMUPOBAHUE Y HUX ANITOPUTMUYECKOTO, aDCTPAKTHOIO U MHXKEHEPHOTO MbileHus. Martepu-
anbl nocobus copepykar npakTMYeckue 3afaHusa Ha OoTPaboTKy YMeHWM aHanu3upoBaTtb OMbIT
NPOEKTHO-UCCNEAO0BATENBCKON AEATENbHOCTU C TOYKU 3PEHUS peLueHUs NpobnemMmHon cutya-
LMK UK HA OCHOBE 3aJaHHbIX KPUTEPUEB OLEHKU KOHEYHOro NpoAyKTa, npeanararb TexHu4ye-
CKW€e UM TEXHOJIOTUYECKMUE PEeLLEHUA C UCNOJIb30BaHMEM METOLOB U MHCTPYMEHTOB Pa3BUTUSA
KpeaTMBHOro MbiluieHus (ausanH-moiwnexdne, TPU3 u ap.), ontummanposatb 6a3oBblie TEXHO-
NOTMM B 3aBUCMMOCTH OT CUTYyaLMW, MPOBOAUTb aHasIM3 BO3MOXHOCTU UCNOJIb30OBaHUA anbTep-
HaTMBHbIX PECypCOB U T. M.
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JInuHoOCTHbIE pe3ynbraThi

Obyyatowuiics nony4um Bo3mMoxKHOCMb 0151 hopMupoBaHUs CeOYOULUX ITUYHOCMHBLIX pe-
3ysnemamo8:

FOTOBHOCTb M CMOCOBHOCTL 0BYHAIOLLMXCA K CAMOPA3BUTHIO M CaMOOOPa30BaHM1IO Ha OC-
HOBE MOTUBALMK K OBYHYEHMIO U MO3HAHWIO;

FOTOBHOCTb M CMOCOBHOCTb OCO3HAHHOMY BbIGOPY M MOCTPOEHMIO AasibHENLEN UHAMBU-
[yanbHOMW TpaeKkTopun obpa3oBaHus Ha 6ase OPUEHTUPOBKM B MUpe Npodeccuit 1 npo-
(heccroHanbHbIX MPeAnOYTEHUI, C YYETOM YCTOMUMBLIX NMO3HABATE/bHBIX MHTEPECOB;
chOPMUPOBAHHOCTb OTBETCTBEHHOIO OTHOLLEHWS K YYEHMIO; YBAXKUTEIbHOrO OTHOLLEHWS
K TPyAy, HaJlMumne onbiTa y4acTUs B COLMANIbHO 3HAYMMOM TPYAE;

chOPMMPOBAHHOCTb LLEIOCTHOTO MMPOBO33PEHWSA, COOTBETCTBYIOLLENO COBPEMEHHOMY
YPOBHIO Pa3sBUTUSA HayKW 1 OBLLECTBEHHOM MPAKTHUKM, YHUUTHIBAIOLLENO COLMAbHOE, Ky/lb-
TypHOE, A3bIKOBOE, AyXOBHOE MHOroobpasne COBPEMEHHOIO MUPa;

FOTOBHOCTb M CMOCOBHOCTbL BECTU AMANOr C APYTMMMU IOABMU U AOCTUraTh B HEM B3aUMO-
NOHWMaHusA (MaeHTUdUKauMA cebs Kak NoSHOMNPABHOIO CybbeKTa 0bLEHUS, TOTOBHOCTb
K KOHCTpyMpoBaHuio obpasa napTHEpa no AUanory, roTOBHOCTb K KOHCTPYMPOBaHUIO 06-
pasa AonycTUMbIX CNocoboB Auanora, roTOBHOCTb K KOHCTPYMPOBAHWIO Mpouecca ava-
nora Kak KOHBEHLMOHUPOBaHUS MHTEPECOB, NPOLEAYypP, FOTOBHOCTb M CMOCOBHOCTL K Be-
LEHUIO NePeroBopos.);

FOTOBHOCTb M CMOCOBHOCTb K OCO3HAHHOMY BbIGOPY M MOCTPOEHMIO AaNbHENLIEN UHANBU-
[yanbHOW TpaeKkTopuu obpa3oBaHus Ha 6ase OPUEHTUPOBKM B MUpe Npodeccuit 1 npo-
(heccroHanbHbIX NPEANoYTEHUI, C YHETOM YCTONUYMBLIX NO3HABATE/IbHBIX MHTEPECOB.

MeTan peaAMeTHble pe3ysibTaTbl

Obyyarowulica nonydum Bo3mMoxHocme 0Ona ¢opmupoBarHus credyrouux peaynamub-

HbIX
L]

YY/:

aHaNM3MpoBaTh CYLLECTBYIOLLME M MNaHWpoBaTh OyayLime obpasosarenbHble pesynbrarhl;
CTaBWTb LeNb U POPMYNMPOBaTb 3a4a4M cobCTBEHHOM 0BpasoBaTe/lbHON AeATENbHOCTU C
YYETOM BbISIBNIEHHbIX 3aTPYAHEHUN U CYLLECTBYIOLLUX BO3MOXKHOCTEW;

BbICTPaMBaThb JXM3HEHHblE M/aHbl Ha KpaTKoCpouyHoe Oyayliee (onpenensTb ueneBble
OpUeHTUPbI, HOPMYIMPOBaTh afleKBaTHble UM 3a4a4M U Npepsiaratb AEUCTBUSA, yKa3blBas
1 06OCHOBbIBAA TOMMYECKYIO NOC/eA0BaTENbHOCTb LLAroB);

BbIOMpaTh U3 NPeasIoKEeHHbIX BAPUAHTOB M CAMOCTOATE/NIbHO MCKATb CPeAcTBa,/pecypchbi
LANA pelleHns 3afa4um /LOCTUKEHUA Lenu;

COCTaB/ATb M/aH peleHns NpobiemMbl (ONUCbIBATb XKU3HEHHbIM LMK BbIMNOSHEHUA MPO-
€KTa, a/IfOpUTM NpPOBeAeHNUs UCCNefOBAHUA);

onpeaensaTb NOTEHUMANbHbIE 3aTPYAHEHWUSA NPU PeLLEHUM y4eOHOW 1 No3HaBaTeIbHOM 3a-
Jayu ¥ HaXoOMTb CPELCTBA ANA UX YCTPaHEHUS;

ONWCbIBaTb CBOW OMbIT, OhOpPMAIAS ero As nepeaayu apyrum NogaaM B BUAE anroputMa
peLLleHns NPaKTUYeCKUX 3ajay;

MJaHWpPOoBaTh M KOPPEKTUPOBATL CBOIO MHAMBUAYaNbHYIO 06pasoBaTe/bHy0 TPAEKTOPHIO;
OLEHUBATb CBOIO AeATeIbHOCTb, aHAJIM3UPYA U APryMEeHTUPYSA MPUYMHBI LOCTUXKEHUA UK
OTCYTCTBMSA MNAHMPYEMOrO pe3ysibTara;

(bMKCMPOBaTh M aHaIM3UPOBaTb AMHAMUKY CODBCTBEHHbIX O6pasoBaTe/ibHbIX Pe3yNbLTaTos;
COOTHOCWUTb peasibHble M MNaHUMpyeMble pe3ynbratbl MHAMBUAYaNbHOM obpasoBaresb-
HOWM [leATeNbHOCTU U fleN1aTb BbIBOAbI O NpUYMHAX €€ ycnewHocTH /3chheKTMBHOCTH Unu
HeycnewHocTH / He3adheKTUBHOCTHU, HAXOAUTb CNOCOOLI BbIXOAa U3 KPUTUYECKOW CUTY-
aumu.
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O6yuarowulica nonydum BoamoxHocme 0n1a ¢opmupoBarus cnedyrowux nosHaBamesns-
Hoix YY/:

“3naratb NoJsiyd4eHHyto MH(OPMaLMIO, MHTEPNPETUPYS €€ B KOHTEKCTE peLlaeMon 3a4auu;
co3paBarb abCTpaKTHbIM UK peanbHbii 0bpas npeamerta u,/unu saeneHus;

CTPOUTb MOZENb /CXEMY Ha OCHOBE YC/IOBMM 3afa4u U/ unm cnocoba eé peLueHus;
nepeBoAWTb C/IOXHYIO MO COCTaBy (MHOroacnekTHyt) WMHboOpMauuio M3 rpacmyeckoro
“nu hopMann3oBaHHOro (CMMBOJIBHOMO) MPEeACTaB/eHUs B TEKCTOBOE U HAOOOPOT;
CTPOWUTb CXEMY, aNITOPUTM AENUCTBUS, UCNPABNATb UM BOCCTAHAB/IMBATb HEM3BECTHBIN pa-
Hee aJiropUTM Ha OCHOBE MMEIOLLEroCs 3HaHUA 06 0ObeKTe, K KOTOPOMY MPUMEHSETCA
aNIropuTM;

aHanusuposarb /pedneKcMpoBaTth OnbIT pa3paboTkM U peannsaumn y4ebHOro npoekTa,
“ccnenoBaHusa (TEOPETUHECKOro, 3MMUPUYECKOro) C TOYKM 3peHUs pelueHus npobnem-
HOW CUTyauuW, LOCTUKEHMA MOCTABNEHHOMN LeNn U /UK Ha OCHOBE 3aaHHbIX KpUTepUeB
OLEHKM NpoayKTa / pe3ynbrata;

onpenensatb HeoOXoAMMble KiloUYeBble MOUCKOBble C/I0Ba M (DOPMUPOBATb KOPPEKTHbIE
MOWCKOBbIE 3anpoChl;

OCYLLECTBNATb B3aMMOAENCTBME C 3/IEKTPOHHBIMU MOUCKOBLIMU CUCTEMAMM, Ba3aMm 3Ha-
HWM, CNPABOYHUKAMMU;

bopMrpoBaTb MHOXECTBEHHYIO BbIOOPKY M3 Pa3fiMuyHbiX MCTOYHMKOB MHOpMauuu ans
06bEKTUBM3ALMM Pe3Y/bTaTOB NOUCKA.

n peaMeTHblie pe3ynibTaTbl

Obyyarowulica Haydumcs:

Ha3blBaTb M XapaKTepu3oBaTb aKTyaslbHble W NepCreKTUBHbIE TEXHOIOMMU MaTepUanbHOM
W HemaTepuanbHou cdepbl;

NPOW3BOAUTb MOHWUTOPUHI U OLEHKY COCTOSIHUA U BbISIB/IATb BO3MOXHbI€ NMEPCMNEKTUBbI
Pa3BUTUA TEXHONOMMI B NPOU3BOJILHO BbIOBPAHHOM OTPac/iM Ha ocHoBe pPaboTbl C MHGOP-
MaLMOHHbBIMU UCTOYHWKAMK PasfinyHbIX BUOOB;

BbISBNATb U hOPMYMpoBaTh Npobnemy, TpebytoLLyIO TEXHONOMMYECKOTO peLLeHus;
onpeaensATh LUeNU NPoeKTMPOBaHWA CyOBLEKTUBHO HOBOrO MPOAYKTA MM TEXHOOrMYe-
CKOrO pelLleHus;

FOTOBUTb NPEAJSIOKEHNUS TEXHUYECKUX UMN TEXHONIOMMYECKUX PeLUeHUH C UCNOSIb30BaHU-
€M METOJ0B U UHCTPYMEHTOB Pa3BUTUS KPEATUBHOMO MbILLSIEHUS, B TOM YMC/IE C UCTONb-
30BaHMEM MHCTPYMEHTOB, TaKMX Kak ausanH-mbiwnenve, TPU3 v op.;

NAaHWMPOBATb 3Tarbl BbINOJHEHUA PaboT U pecypcbl AN AOCTUXKEHWUA Lenel NPOeKTUPOo-
BaHWS;

NPUMeHATb 6A30Bble NMPUHLMMbI YNPABNEHUS MPOEKTAMMU;

CnefoBaTb TEXHONIOMYECKOMY MPOLIECCY, B TOM YWC/Ie B MPOLECCe U3rOTOBMIEHUA CyOb-
€KTUBHO HOBOIO MPOAYKTa;

NPOrHO3MpOBaThb NO U3BECTHOW TEXHONIOrMWU UTOTOBbIE XapPaKTEPUCTUKM NPOJYKTa B 3aBU-
CUMOCTU OT M3MEHEHUS NapaMeTpoB W/UNKU PecypcoB, MPOBEpPsiTb MPOrHO3bl OMbIT-
HO-3KCNEPUMEHTasIbHbIM MYTEM, B TOM UYMUC/Ie CaMOCTOSTENbHO MNIAHMPYS TaKoro popa
3KCNEepPUMEHTbI;

B 3aBUCMMOCTM OT CUTyaLMU ONTUMU3UPOBATbL Ba3oBble TEXHOOrMKU, NPOBOANUTL aHaNNU3
BO3MOXXHOCTWU UCMONb30BaHWUS anbTePHATUBHBIX PECYPCOB, COEAUHATb B €UHbIN TEXHO-
NOFUYECKUIA MPOLLECC HECKONIbKO TEXHOMOMMM 6e3 UX BUAOWU3MEHEHWUA AJiA NONy4YeHUs
CNOXXHOCOCTaBHOMO MaTepuasibHoOro Unn MHOPMaLMOHHOIO NPOAYKTa;

NMPOBOAMUTb OLEHKY U UCMbITaHWE NOYYEHHOrO NPOAYKTa;
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NPOBOAMTbL aHasIM3 NOTPebHOCTEN B TEX /I MHBIX MATEPUASIbHBIX UK MHPOPMALIMOHHBIX
npoayKrax;

ONMCbIBaTb TEXHONIOMMYECKOE peLleHne C NMOMOLLbIO TEKCTa, CXEMbl, PUCYHKa, rpaduye-
CKOro n3obpaxeH1s 1 UX CoYeTaHuM;

aHasM3MpoBaTb BO3MOXHbIE TEXHONIOMMUYECKHE peLLeHNUs, onpeaenaTb UX JOCTOMHCTBA U
HEAOCTaTKW B KOHTEKCTE 3alaHHON CUTYaLuK;

NPOBOAWTb U aHAIM3MPOBaTb Pa3paboTKy M,/UnNu peannsaumio NPOAYKTOBbIX NPOEKTOB;
NPOBOAWTb aHaNIM3 KOHCTPYKLUMM U KOHCTPYMPOBaHME MEXaHU3MOB, NMPOCTeNLIMX pobo-
TOB C MOMOLLbIO MaTepUasibHOrO UK BUPTYasIbHOrO KOHCTPYKTOPA;

BbIMOJIHATD YEPTEXU M 3CKMU3bl, a TakKe paboTtaTb B CUCTEMAX aBTOMATM3UPOBAHHOIO
NPOEKTUPOBaHMUS;

BbINONHATL 6a30Bble OnepaLyn pesakTopa KOMMbIOTEPHOrO TPEXMEPHOro NMPOEKTUPOBa-
HMA (Ha BbIGOp 0bpa3oBaTenbHOM OpraHU3aUmm);

XapaKTepu3oBartb rpynrbl NPOdeccui, OTHOCALLMXCA K aKTya/lbHOMY TEXHOIOTMYECKOMY
yKnagy;

XapaKTepu30BaTb CUTYaLMIO Ha PErMoHa/lbHOM PbiHKe Tpyaa, Ha3blBaTb TEHAEHUMUW eé
pasBUTUS;

Pa3bACHATb COLMANIbHOE 3HAYeHWe rpynn npodeccuil, BOCTpebOoBaHHbIX Ha perMoHab-
HOM pbIHKE TPYyAa;

aHanM3npoBartb U 06OCHOBbIBATb CBOM MOTMBbBI M MPUYUHBI MPUHATAA TEX UK UHbIX pe-
LLIEHMI, CBA3aHHbIX C BbIBOPOM M peanusauueit obpa3oBartenbHOM TPAEKTOPUM;
aHasM3MpoBaTb CBOM BO3MOXHOCTU U NPEAnoYTeHUs, CBA3aHHbIE C OCBOEHUEM ornpeae-
NEHHOTO YPOBHS 0bpasoBaTesibHbIX NPOrpamMmM U peanusaLmen Tex Uin UHbIX BUOOB aes-
TE€NIbHOCTH.

O6yuarowulics nonydum Bo3MOXHOCMb HAYYUMBCH:

OCYLLECTBNATb aHa/M3 U AaBaTb apryMeHTUPOBAHHbIM MPOrHO3 Pa3BUTUSA TEXHONOTUW B
chepax, paccMarprBaeMbix B paMKax npeameTHon obnactu;

OCYLLECTBNSATb aHaIM3 U NPOU3BOAUTD OLLEHKY BEPOSATHBIX PUCKOB NPUMEHEHWS NepcreK-
TUBHbIX TEXHONOMMM U NOCNEACTBUN PA3BUTUS CYLLLECTBYIOLLUX TEXHOJIOTUM;
MoaubULMPOBaTb MMeEIoLLMECs MPOAYKTbl B COOTBETCTBUM C CUTyauwuewn /3aka3om/no-
TpebHOCTbIO /3aauel AeATeNbHOCTU U B COOTBETCTBUM C UX XapaKTepuCTMKaMu paspa-
6aTtblBaTb TEXHOMOrMIO HAa OCHOBE H6Aa30BOW TEXHOMIOTUH;

TEXHONOrM3MpPOBaTb CBOM ONbIT, NPEACTaBAsATb Ha OCHOBE PETPOCMNEKTUBHOIO aHanu3a u
YHUMKaUWUK AeATeNbHOCTM ONUCaHWe B BUAE MHCTPYKLUUKU UM MHOM TEXHONIOrMYECKOM
LOKYMEHTaLMu;

OLEHUBaTb KOMMEPYECKWUIM NOTEeHLMaN NPoAyKTa U/ Unu TEXHONOMUK;

npeasiaratb anbTePHATUBHbIE BAPUAHTbI 0Opa3oBaTtesibHOM TpaeKTopuu ans npodeccuo-
Ha/IbHOrO Pa3BUTHUS;

XapaKTepusoBaTb rpynnbl NPeanpUATUM PerMoHa NPOXKMBAHUS;

nosiyyatb OMbIT MOMCKa, U3BIEYEHUs, CTPYKTYPUPOBaHUA M 06paboTkM MHdOopMaummn o
NepCcrneKkTUBax pasBUTUS COBPEMEHHbIX NPOU3BOACTB U TEHAEHUMAX UX PA3BUTUS B peru-
OHe MPOXKUBaHUSA U B MUPE, a TaKXKe MHOopMaLMK 06 aKTyaibHOM COCTOSIHUM U Mepcrek-
TUBaX PasBUTUS PErMOHANbHOIO U MUPOBOIO PbIHKA TPyAaA.

MdopmMbl KOHTpONA

Cneumnduka npegmetHon obnactm «TexHonorus» npegnosiaraeT opraHusauuio yyebHoro
npowecca NyTéM BKIIOYEHUS B HEMO CUCTEMHOW MPOEKTHOW AeATENbHOCTM OOYyYalOLLMXCA, B KO-
TOPOM OCHOBHbIE aKLEHTbl CMELLAIOTCS C MEXaHWYECKOrO OB/lafleHUA YMEHUAMU U HaBblKaMu B
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CTOPOHY CO3HATENIbHOIO M TBOPYECKOro UCMOJb30BaHUA NPUEMOB U TEXHOIOMMI MPU peLeHUK
npobieMHbIX 3aa4 B NPaKTUYECKON AEeATENbHOCTY.

B ®epepanbHoM rocynapcTseHHOM 0b6pa3oBatesibHOM CTaHAapTe OCHOBHOro obuiero ob-
pa3oBaHWsA NOAYEPKMBAETCA 3HAYMMOCTb MPOEKTHOW M UCC/IEA0BATE/IbCKOW AEATENIbHOCTH A1S
PasBUTUA Y OOYHAIOWMXCA YHWUBEPCASIbHBIX Y4EOHbIX OEWCTBUMA, AOCTUXKEHUS JIMYHOCTHBIX,
NpeaMeTHbIX U MeTarnpeaMEeTHbIX Pe3y/bTaTtoB U3ydeHUs npeameTHon obnactn «TexHonorusa»,
OBNAfEHMS K/IIOYEBLIMW KOMMETEHLMAMM, COCTAB/IAIOLLMMU OCHOBY AasSibHEWLIEro YCrewHoro
obpasoBaHMs U OpUEHTaLMKU B MUpe Npodeccui.

O6opynoeaHune «Touyek pocTa» BK/IIOYAET MHHOBALMOHHbIE UHCTPYMEHTbI AJ1A NMPOEKTUPO-
BaHWA 0ObeKTOB 06yYeHMs M OBNAAEHUA HABbIKaMK BbINOSIHEHUS TEXHONOMMYECKUX OnepaLmi.
3710 cnocobCcTBYyeT OpraHM3auUmMmu NPOEKTHOW AeATENbHOCTU Ha YPOKax TexHosoruu, obecneyu-
Bas pa3BuTUE MOKMUX KOMMETEHLUMI U COLUMANbHYIO aKTUBHOCTb OBYYaIOLLMXCA B PEXUME CO-
TPyAHUYECTBA M COTBOPYECTEA.

Kputepumn oueHkn npoektHol paboTbl paspabarbiBaloTcss 06pasoBaTesibHbIM yuYpexXaeHneM
B 3aBMCMMOCTU OT Liefieit M 3a4a4 NPOEKTHON AeATENIbHOCTM Ha KOHKPETHOM 3Tane obpasosa-
Hus. MNpueeaém oamH 13 BapMaHTOB BnaHKa KpUTEPUEB OLIEHKW TBOPYECKUX U /UMK MPOEKTHbBIX
pabor.

KpuTepumn oueHuBaHnA TBOPYECKUX U/ WUNIN NPOEKTHbIX pabot

®UO obyuarowerocs

Knacc
Tema
Ne Kputepuit OueHka (B 6annax)
I Copep:kaHue paborbl — max 12 6annoe
1. | Tun pa6orbl 1 — pedeparneHasn pabora
2 — paboTa HOCUT UccneaoBaTeNbCKUi Xxapakrep /co-
LEP>KUT 3N1EMEHTbI UCCNEefoBaHMA
2. | Mcnonb3oBaHWe 3HaHWi BHe 1 — “cnonb3oBaHbl 3HaHWS LUKOMbHOW NPOrpamMmbl
LUKO/IbHOW MPOrpammbl 2 — WCnonb30BaHbl 3HaHWA 3@ PaMKaMH LLKOIbHOW
nporpammbl
3. | Crpykrtypa npoekra: BBefieHue, no- | 1 — B pabore npucyTcTyeT 60bLIMHCTBO CTPYKTYp-
CTaHoBKa npobnembl, pelueHue, HbIX 3/1eMEHTOB
BbIBOApb! 2 — pabora YETKO CTPYKTypUpoBaHa
4, AKTyanbHOCTb TeMbI 1 — Tema TpagMuUMOHHA
2 — paboTa CTPOMTCA BOKPYr HOBOW TEMbI M HOBbIX
naen
5. MonHoTta pacKpbITUA OCHOBHbIX 1 — He [1OCTaTO4YHO MOJIHO PACKPbITbI pasaesibl pabo-
pasgenos paborbl. Nocneposa- Tbl, €CTb 3aMeYaHUsA K U3/0XKEHWUIO MaTepuana
TenbHOe, floKasaresibHoe, rpamoT- | 2 — npobnema NoNHOCTLIO PacKpbiTa, 3aMeYaHui K 13-
HOe U3/I0XKeHWe MaTepuana NOXKEHUIO MaTepuana HeT
6. Kayectso ochopmnenus pabortsl 1 — pabota odopmieHa akKypaTHO, orMcaHue YETKO,
NOHATHO, rPAMOTHO
2 — pabota ohopmieHa TBOPHECKU, NPUMEHEHbI NPU-
€Mbl U CpeacTBa, NoBbilLaoLLIMe Npe3eHTabenbHOCTb
paboTbl, ONUcaHne YETKO, MOHATHO, FPaMOTHO
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TEXHONOIuA
lpodomkeHue

Ne Kputepui OueHka (B 6annax)

1 MpencraBneHue npoekta — max 12 6annos

1. Mpe3eHTauus npoekTa 1 — TeKkcT paboTbl 3a4MThbIBAETCA
2 — o paboTe pacckasblBaeT, HO He 06bsICHEHA CYTb
paborbl
3 — o paborte pacckasbiBaeT, CyTb paboTbl 06bsACHEHA
4 — o paborte pacckasbiBaeT, CyTb paboTbl 06bsCHEHa,
yMmeno paboTaeT ¢ MAIIOCTPATUBHBIM MaTeprasniom

2. | KauectBo oTBeToB Ha BOMpPOCHI 1 — He MOXXeT YETKO OTBETUTb Ha BOSbLUMHCTBO BO-
npocos
2 — apryMeHTMpOBaHO OTBEYAET Ha BOJbLIMHCTBO BO-
npocos

3. Ncnonb3oBaHue geMoHcTpaumoH- | 1 — npenctaBieHHbIM 4EMOHCTPALMOHHbIN MaTtepuan

HOro mMartepuana (31eKTpoHHOM
WM LPYrom npeseHTauum)

He “cnosnb3yeTcs B AoOKNaae

2 — npeACTaB/EeHHbIN 4EMOHCTPALMOHHbIM MaTepyan
MCronb3yeTcs B AoKnane

3 — npepcTaBeHHbIN 4EMOHCTPALMOHHBIA Matepuan
Ucnonb3yeTcsa B AOKNaje, aBTOP NPeKPacHO OPUEHTU-
pyeTcsi B HEM

4. | OcdopmneHune LeEMOHCTPALMOHHO-
ro marepuana (3n1eKTpoHHOMU Unu
LpYroi npeseHTtaLumu)

1 — npepcTaBneH nnoxo opopMneHHbIM 4EMOHCTPALMU-
OHHbII MaTepu1as, CoaepiKalluii MHOXeCTBO OLLUMOOK

2 — [eMOHCTPaLMOHHbIN MaTep1an XopoLLo odopMm-
JIeH, HO eCTb OTAe/ibHble HeJO4YETbI

3 — K AeMOHCTpPaLMOHHOMY MaTepuany HeT NpeTeH3u

B conepkanue

Utoro — max 24 6anna
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Copnep>kaHue u hopma opraHu3aLMmu y4eOHbIX 3aHATUA NO TEXHOIOMUM
B 5—9 Knaccax ¢ ucnosib3oBaHUEM MaTeEPUASIbHO-TEXHUYECKOro
OCHallLeHUA LeHTpa «TouKka pocTta»

Huxe onucaHbl conepykaHve U opMa opraHusaummn y4ebHbIX 3aHATUIA MO TEXHONOMUK B
5—9 knaccax ¢ ucnonb3oBaHNEM MaTepuasbHO-TEXHUYECKOrO OCHALLEHUSA LiEeHTpa « Toyka po-
CTa» B BUAE CLeHapWeB YPOKOB, 1abopaTopHbIX paboT, BHEKNACCHBIX MEPOMNPUATUI, TEM MPO-
€KTHbIX M TBOpYECKUX pabor.

CueHapuu ypokoB

CueHapu1u ypOKOB BKIOHAKOT AUAAKTUYECKUE MaTepuarbl A8 NPOBeAeHNUsA yHeOHbIX 3aHsA-
TUI: 3aflaHWA, TECTbl, KAPTOYKM, WABMOHbI, AaHHbIE A1 KOMMPOBAHUSA, AOMOHUTENIbHYIO WUH-
dopmauuio. CopeprkaHue cueHapyeB 3aHATUI HanpaBieHo Ha opMUpOBaHUe Y 0byYatoLLMX-
cA npeacTaeneHunit 06 akTyasibHbIX M NEPCNEKTUBHbIX TEXHOOMMSAX MaTepuasibHOW U HemMaTtepu-
anbHou cdepbl, 0 NOTPeOHOCTAX pbIHKA B ONpeaenéHHbIX MaTeprasibHbIX UM UHPOPMAaLMOHHbIX
NPOAyKTax, O COLMaNbHOM 3Ha4YeHUW rpynn npodeccui, BOCTpeboBaHHbIX Ha PernoHasIbHOM
PbIHKE TpyAa U T. M.

CuyeHapuii ypoka Ne 1. Kmo makoli uH)xeHep u 4yeM OH 3aHUMaemcs

YpoeeHb 06pa3oBaHusa: OCHOBHOE obLee.

MNpenmeT: TexHonorus.

YpoBeHb 13yyeHus: 6a3oBbIi.

Tema ypoka: Kto Tako MHXXeHep M 4eM OH 3aHMMaeTCs.

Knacc: 5—T7.

Tun ypoka: KOMOMHUPOBAHHbIN.

Llenb ypoka: co3parb ycnoeus ansa hopMnMpoBaHusa NpeacTaBieHns o Npodeccum HxKeHe-

pa, BoCTpebOBaHHOCTH €€ Ha pbiHKe TPyaa B perMoHe NPOXKMBaHMA.

lMnanupyemoie pesynemamel

MNpegmeTHble:

* XapaKTepu3oBaTb MHXXEHEPHble CMeuManbHOCTU, CBA3aHHbIe C U3y4YaeMbiMKU pa3genamu
«PobotoTtexHuka», «3D-mogennposaHue u npototunuposaHues, «KomnblotepHas rpa-
durka», «MHXeHepHbIN OU3anHy;

* XapaKTepu3oBaTb CUTYaLMIO HA PErMoHasbHOM PbIHKE TpyAa, HasblBaTb TEHAEHUMU eé
pa3BuTUS;

* pa3bACHATb coLMasibHOE 3HadeHue rpynn npodeccui, BOCTpeboBaHHbIX HA perMoHanb-
HOM pblHKe Tpyaa;

* XapaKTepu3oBaTb rpynnbl NPeAnpUaTUI PerMoHa NpoXnBaHuUs;

* MosyyaTb OMbIT MOUCKA, M3BNEYEHUs, CTPYKTYpMpOBaHUa u obpabotku nHdopmauum o
nepcrneKkTUBax PasBUTUS COBPEMEHHbIX NMPOWU3BOACTB M TEHAEHUMAX UX PA3BUTUS B Peru-
OHe NPOXKMBaHMA U B MMPE, a TaKKe MHGopMaLnn 06 akTyaslbHOM COCTOSIHUU U MepCreK-
TUBaXx Pa3BUTUA PErMOHaNIbHOrO U MUPOBOIO pPbiHKA TPyAa.

MeTtanpenmeTHble:

* CTaBMUTb LeNb U (hOpMynMpoBaTh 3aaa4u cobcTBeHHOM 0bpasoBaTeNbHON AeATENbHOCTU C
YYETOM BbISIBNIEHHbIX 3aTPYAHEHUI U CYLLECTBYIOLLUX BO3MOXKHOCTEW;

* OLEHMBaTb CBOIO AeATeNIbHOCTb, aHANIM3UPYA U APrYMEHTUPYS NPUYUHBI LOCTUNKEHUSA UK
OTCYTCTBMSA MNAHUPYEMOrO pe3ysbTara;

* (hMKCMPOBATb M aHaNM3UPOBaTb AMHAMUKY COBCTBEHHbLIX 0Bpa3oBaTesibHbIX Pe3y/bTaToB;
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* COOTHOCHUTb peasibHble U NaaHupyeMble pe3ynbTaTbl UHAUBUAYAbHOW 0Opa3oBaTesibHOM
LeATeNbHOCTU U AenaTtb BbiBOAbI O NMpUYMHAX €€ ycrnewHocTH /3dpdeKTMBHOCTU UK He-
yCnewHocTn /HeapheKTMBHOCTU, HAXOAUTb Cnocobbl BbIXOAA U3 KPUTUYECKOWM CuTya-
Lnu;

* u3naratb NONy4YeHHyo MHopMaLMIo, MHTEPNPETUPYS €€ B KOHTEKCTE peLlaemMon 3aaqu;

* onpeaensaTb HeobXoAMMble KilOYeBble MOUCKOBbIe C/I0Ba M (DOPMUPOBATb KOPPEKTHbIE
MOWCKOBbIE 3aNpOoChl;

* OCYLEeCTBNATb B3aMMOAENCTBUE C 3/IEKTPOHHBIMU NOUCKOBbLIMU CUCTEMAMM, BazaMm 3Ha-
HWM, CNPABOYHUKAMMU;

* (opMMpoBaTb MHOXXECTBEHHYIO BbIOOPKY M3 pasfinyHbiX UCTOYHUKOB MHOPMaLMK ANA
06bEKTUBM3ALMM Pe3Y/bTaTOB NOUCKa.

JInyHoCTHBIE:

* rOTOBHOCTb M CMNOCOBHOCTb BECTM AMANOr C APYrMMU IOAbMU U AOCTUraTb B HEM B3aUMO-
NMoHWMaHusa (MaeHTUdUKauma cebs Kak NosHOMNpPaBHOro cybbekta obLEeHUS, TOTOBHOCTb
K KOHCTPYMpOBaHUIO obpa3a napTHEpA No Auasnory, roTOBHOCTb K KOHCTPYMPOBaHuio 06-
pasa JOMyCTUMbIX CNOCOOOB Auasnora, roTOBHOCTb K KOHCTPYMPOBAHMWIO Npouecca ava-
nora Kak KOHBEHLMOHWPOBaHWA MHTEPECOB, NpoLeayp, rOTOBHOCTb U CMOCOBHOCTL K Be-
[eHUIO NeperoBopoB).

Bpemsa peanusauuu: 1 akapemmyeckui vac.

O6opynosanue n matepuansi: MK, npoektop, MynbTUMeANMHbIN 3KPaH.

XOoA YPOKA

Jtan ypoka 1. MotuBaumsa K yue6HOM AeATeNbHOCTU

MNpepnonaraemas NpoAO/IKUTENbHOCTb: 5 MUH.

Meparornyeckas AeATeNbHOCTb yYUTENA

Co34aET NONOXKMTENbHbIM 3MOLMOHANbHbIM HACTPOM Ha paborTy.

3apaét Bonpochl C YH4ETOM BO3PACTHbIX OCOOEHHOCTEN, BOB/IEKAS YHEHWKOB B 3BPUCTUYE-
CcKyto becepny:

1. KTOo MOXXeT co3paBarb TeXHUYECKYIO AOKYMEHTALMIO U YepTexkn?

2. Y10 06LLEero MexKay KOHCTPYKTOPOM, TEXHOIOrOM, NPOEKTUPOBLLMKOM?

3. Kro co3paér pobortos v ynpaenser umMu?

4. Kakue vH>keHepHble crneumnanbHocTU BocTpeboBaHbl B HalleM pervoHe?

5. Kakne nHKeHepHble creuranbHOCTM MOTYT MOSIBUTLCA B CEbCKOM XO3AWCTBe B Oyay-
wem?

HanpaBnset yueHuKoB Ha hopMynMpoBaHME TEMbI U LIESIU YPOKa.

YuebHas peatenbHOCTb 0Oyyalowmxcs

Mo6unun3yloTca 1 opraHU3yloTCsA Ha NpeacTosLLyo pabory.

BcTtynaioT B AManor ¢ yuutenem, BbiCKa3biBAIOT CBOIO TOUKY 3PEHUS.

OtBeyvaloT Ha BONPOCHI, apryMeHTUPYIOT OTBETI.

CnepnAat 3a oTBETaMM M BbICKA3bIBAHUSAMU APYrMX YYEHWUKOB.

DopMynupytoT TEMY U Lenb ypoKa.

MMnaHupyioT fEeNCTBUSA NO AOCTUXKEHUIO LIENN YpOKa.

dTan ypoka 2. AKTyanusauus u 0606weHne sHaHUH

Mpeanonaraemas npogomkutenbHocTb: 10 MUH.

Meparornueckas peATeNbHOCTb yuUTENs

Mpepnaraet BbINONHWTL 3afaHKUeE: HA OCHOBe M300paykeHus noaen (Mx opexabl, atpuby-
TOB, 0GCTAHOBKM) onpeenuTb, Kakosa Mx Npoceccus 1 cneuuanbHoCTb, B Kakon cdepe pabo-
TaloT 3TU NIOAMN.
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[leMoHCTpUpyeT Ha 3KpaHe cnanabl C U300paXKeHUeM Mofen PasfiuHbIX WHXKEHEPHbIX
creuranbHOCTEN (HampuMep: MHXKEeHEP-3/IEKTPOHUK, MHXeHep-pobOTOTEXHUK, UHXKeHep-U30-
BpeTaresib, MHKEHEP-NPOrPaMMUCT, UHXXEHEP-CTPOUTENb, UHIKEHEP-XUMUK, UHXKEHep no Bype-
HUIO U T. M.).

YuebHasa peatenbHOCTb 0Oyyalowmxcs

N3yuatot nzobpaxkeHus niogen, nbiTaloTCAa ONpeaenuTb, K KaKkon npodeccumn 1 crneuuasb-
HOCTM OHM OTHOCATCA, KaKoBa cdhepa UX AesATeNIbHOCTH.

BcTynatoT B AManor ¢ yuutenem, BbiCKa3biBalOT CBOIO TOYKY 3PEHUS.

OtBeyvaloT Ha BONPOChI, apryMeHTUPYIOT OTBETHI.

Cnepsat 3a oTBETAMM U BbICKa3blBAaHUSAMU APYrUX YYEHUKOB.

JTtan ypoka 3. U3yueHune HoBoro marepmana

MNpennonaraemas NPOAOIKUTENBHOCTb: 12 MUH.

MNeparorvueckas peATeNbHOCTb yYUTENsA

OpraHusyeTt ocBOeHWe HOBbIX MOHATUIM C UCMONb30OBaHMEM Npe3eHTauuun. Ha cnanpgax or-
paxkeHa cnegytoLlas MHopmaLlms:

1. Mpodeccusa «mHxKeHep».

2. Uctopusa ctaHoBneHns npodeccuu.

3. Buabl MHXXeHepHbIX cneunanbHOCTEN.

4. AKTtyanbHble npoceccuun B 061aCTh MHKEHEPHMU.

5. Mpodeccuu, KoTopble UCMosb3yOT POHOTOB.

6. MHxeHepbl ByayLuiero B CENbCKOM XO35MCTBE.

Yue6Has aeaTenbHOCTb 0Gyyalowmxcs

CnywatoT ob6bscHeHWe yuutens.

DuUKCUpPYIOT NONYyYeHHY0 MHpOPMaLMIO B TeTpaasx.

JT1an ypoka 4. [lpoeepka nOHUMaHUA U NEPBUYHOIO 3aKpenneHusa

Mpennonaraemas NPOAOIKUTENBHOCTL: 8 MUH.

Meparornyeckas AeATesIbHOCTb yuUTensa

Opranusyet paboty B Manbix rpynnax. [esnT y4eHUKOB Ha TpW rpynnbl ANs BbiNOAHEHUS
paboTbl.

Mpennaraet BbiNOAHEHWE UCCENOBATENBCKOW PabOTbl C MCMOMb30BAHMEM MApPLUPYTHbLIX
JIUCTOB:

1. CocTaBWUTb XapaKTEPUCTUKY OCHOBHbIX MPEAnpPUATUIA B PErMoHe Hallero NpoXKUMBaHUSA,
rae Ha NPOW3BOACTBE TPYAATCS UHXKEHEPDI.

2. MNpowseecTtv aHanM3 BoCTpeboBaHHOCTH NPOMECCHUM MHKEHEPA Ha PbIHKE TPYAA B pervo-
He Hallero NpoXXMBaHMs.

3. Haitn y4yebHble 3aBefeHUsi B CBOEM PErnoHe, rae oby4yaloT UHXKEHEPHbIM creuvanbHo-
cTaM.

YuebHas peAaTenbHOCTb 0ByvaloWmxCcs

OpraHusytoT COBMECTHYIO AeATENBHOCTb B Irpynnax.

MpoBoasT uccnepgosatesnibCKyto paboTy C UCMOb30BAHWMEM MAPLLPYTHbIX IMCTOB.

Ot6upaloT Heob6Xx0AMMYIO MH(POPMALMIO U3 NPEASTOKEHHbBIX UCTOYHUKOB.

MpeacTaensAoT utor paborbi.

JTan ypoka 5. KoHTponb ycBoeHUsa maTepuana, KoppeKumsa ownbok
MNpennonaraemas NPoOAOIKUTENBHOCTb: 5 MUH.

Meparornueckas AeATesIbHOCTb yYUTensa

KoHTponupyert BbinonHeHue paboTbl.
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Ocyuwectenser Heo6XoaKMMYIO MOMOLLb.

KoppekTupyet xon paboTbl, aKLEHTUPYET BHUMAHUE HA BO3MOXKHbIE OLUMOKH.
Mopgoaut utoru npogenaHHon pabotbi.

YuebHasa peatenbHOCTb 0Oyyatowmxca

MpoBOAAT CAMOKOHTPO/Ib, HAXOAAT U UCMPABSAIOT BO3MOXKHbIE OLUMOKM.
MopeoasaT utor paborTbi.

JT1an ypoka 6. UHdopmMmauusa o TBopuecKom 3aaaHuu u pecdnekcus
Mpeanonaraemas NPOAOIKUTENBHOCTD: 5 MUH.

Meparornyeckas AeATeNbHOCTb yYUTENA

MNpepnaraet TBOpYecKoe 3agjaHue: BNMCATb HEAOCTAOLLYO MHGOPMAaLMIO B MapLUPYTHbIN

JIUCT.

Momoraet ocywiecTBuTb pedeKCUBHYIO yYeOHYO AeATeIbHOCTb HAa OCHOBE BOMPOCOB:

1. U3meHunocb nu Balle npeacraBneHnsa o Npodeccun «MHKXeHep» U B YEM?

2. Bbinn M OCTUrHYTbI BAMM LieSW, KOTOpPble Bbl AN ceba onpenenunu B Hadane ypoka?
YuebHas peaTenbHOCTb 0ByvaloLWwmxcs

DuKcHpyloT TBOpPYECKOe 3afaHue B TeTpaam.

OcyuwecTenstoT pednekcuio y4ebHOM feAaTenbHOCTH.

CooTHOCAT pesynbratbl y4eOHON AeATENbHOCTH C MOCTAB/EHHOW Liefblo, NNaHUPYIOT Aasib-

Heullne uenu geatenbHOCTH.

MATEPUAJbI AN1d NOATOTOBKU K YPOKY
Marepuan pnsa KonupoBaHuA
MapLpyTHbIA UCT AJ1A BbINOSIHEHUA UCCNIEA0BATENbCKON paboTbl

DUNO obyuatowmxcs

I'Ipen.npun'run B peérmoHe npo>xXuBaHusd, roe Ha NpouM3BoACTBE TPYAATCA UHXKEHepbl

HaumeHoBaHue XapakTtepuctuka
npeanpuUAaTUA

2.
AHanu3s BoctpeboBaHHOCTU Npodeccumn nHKeHepa Ha pbiHKe TpyAa
B perMoHe Hallero NpoXXMBaHUS
UH)xeHepHan HaumeHoBaHue opraHusa- | TpeboBaHusa K KaHaAnpaType
cneuuasnbHOCTb LuUM, NpeanpuAaTUa
1.
2.

YuyebHble 3aBegeHuA B HalleMm peruoHe, rge o6yqa|0'r UWHXXeéHepHbIM cneuyunasibHOCTAM

HaunmeHoBaHue HaumeHoBaHue Ycnoeus nocTynsieHuAa
y‘IEGHOFO 3aBegeHuA cneuuanbHOCTU
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lNMepeyeHb AOCTYNHbIX UCTOMHUKOB MHbOpMauumu: cant npodopueHTaumun (www.
proforientator.ru), cant «bonbwasa nepemeHa» (bolshayaperemena.online), cant «[lpoekTo-
pus» (proektoria.online), cant «bunet B 6yayuiee» (bilet-help.worldskills.ru).

BupeodparmeHT (ccbinku) http: / /navigatum.ru/

Buoeodunbm «lMpodeccum byayuiero» — pobOTOTEXHUKA M MALLMHOCTPOEHHE.

MepeuyeHb akTyanbHbiX TeM ansa obcyxaeHun: «Mpodeccun byayuero», «fA uvepes
10 net», «Kro Takol arpokubepHeTUK?», «B UHXeHepbl A noiay, NyCTb MEHS Hay4YaT».

CuyeHapui ypoka N° 2. Kak cmame uHxeHepom. Kakumu kayecmBamu 0osmkeH
o6s1adame xopowuli cneyuasucm

YpoBeHb 06pa3oBaHMA: OCHOBHOE obliiee.

MNpeameT: TexHoNOrMA.

YpoBeHb 13yyeHus: 6a3oBsbin.

Tema ypoka: Kak cratb uHkeHepoM. Kakumu KavectBamu JosmKeH o06siafgatb XOpoLuWi
cneumasnucr.

Knacc: 5—9.

Tun ypoka: KOMOMHUPOBAHHbIN.

Lenb ypoka: cospartb ycnosus ans opMUMpOBAHUSA NPEACTaBAEHUS O MyTAX MOJyYeHUs
npodeccun «UHKeHep»; afieKBaTHOro NpeacTaBleHUst YY4EHUKOB O CBOEM NMPotheCcCUOHaNIbHOM
noTeHuUMane Ha OCHOBE CAMOAMArHOCTHKM.

Mnanupyemoie pezynemamel

MNpenmeTHble:

aHanM3MpoBaTb U 0BOCHOBbLIBATb CBOM MOTWBbI U MPUYUHBI MPUHATUS TEX MW UHBIX pe-
LUEHWI, CBA3AHHbIX C BbIBOPOM U peanusaumein obpasosaresibHON TPaeKTOpHHK;
aHasM3MpoBaTb CBOM BO3MOXHOCTU U NPeanoyYTeHUs, CBA3aHHblE C OCBOEHUEM onpeae-
NEHHOro ypoBHA 0bpa3soBartesibHbIX NPOrpaMm U peanusaumen Tex Uan UHbIX BULOB Aes-
TeNIbHOCTH;

npeasiaratb anbTePHATUBHbIE BAPUAHTbI 0Opa3oBaTesibHOM TpaeKTopuu ans npodeccuo-
Ha/IbHOrO Pa3BUTUSA.

MeTan penoMeTHble:

aHaNM3MpOoBaTh CYLLECTBYIOLLME M MNaHWpoBaTh OyayLime obpasoBaTenbHble pesynbrarhl;
CTaBWTb LeNb U (POPMYNMPOBaTb 3a4a4M COBCTBEHHOM 0Bpa3oBaTe/lbHON AeATENbHOCTU C
YYETOM BbISIBNEHHbIX 3aTPYAHEHUI U CYLLECTBYIOLLUX BO3MOXKHOCTEW;

BbICTPaMBaThb JXM3HEHHblE M/aHbl Ha KpaTKOCpouyHoe Oyayliee (onpenensTb uUeneBble
OpUeHTUpPbI, HOPMYIMPOBaTh afleKBaTHble UM 3a4a4M U npepsiarate AEUCTBUSA, yKasbiBas
1 06OCHOBbIBAA TOMMYECKYIO NOC/IeA0BaTENbHOCTb LLAroB);

NIaHUPOBaTb U KOPPEKTUPOBATb CBOK MHAMBUAYaNbHYO OOpa3oBaTefibHYl0 TPaeKTo-
puio;

OLEHMBaTb CBOIO AeATeIbHOCTb, aHANIM3UPYA U aPryMEHTUPYS NPUYUHBI LOCTUKEHUSA WU
OTCYTCTBMSA MNaHUPYEMOro pe3ysibTata;

(uKCcHMpoBaTb U aHaNM3MpoBaTb AMHAMWUKY COBCTBEHHbIX OOpasoBaTesfibHbIX pe3ysbra-
TOB;

COOTHOCWTb peasibHble WU MNaHUpyeMble pe3ynbTaTbhl UHAMBMAYabHOW ObpasoBaresib-
HOWM [leATeNbHOCTU U fileN1aTb BbIBOAbI O NpUYMHAX €€ ycnewHocTH /3 heKTMBHOCTH Unu
HeycrnewHocTH / He3dheKTUBHOCTHU, HAXOAUTb CMOCOOLI BbIXOAa U3 KPUTUYECKOW CUTY-
auuu;

usnaratb MoJiydyeHHylo MHbOpMaLUIO, UHTEPNPETUPYS €€ B KOHTEeKCTe pellaeMown 3a-
Aauu.
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JInyHoCTHBIE:

* FOTOBHOCTb M CMOCOBHOCTb K CaMOPa3BUTUIO M CaMOObpasoBaHUIO HA OCHOBE MOTMBA-
LMK K OBYHEHUIO 1 MO3HAHMIO;

* FOTOBHOCTb M CMOCOBHOCTb K OCO3HAHHOMY BbIOOPY M MOCTPOEHUIO fanbHEWLLEN UHAWUBU-
AyasibHOW TpaeKTopuu obpasoBaHus Ha HGa3e OPUEHTUPOBKU B MUpe Npodeccuit u npo-
(heccroHanbHbIX NpeanoYTeHUI, C YY4ETOM YCTOMYMBBIX NO3HABATE/IbHbIX MHTEPECOB;

* FOTOBHOCTb M CMOCOBHOCTb BECTH AMANOT C APYTMMU NIOABMU M JOCTUraTb B HEM B3aUMO-
NMoHWMaHusa (MaeHTUdUKauma cebs Kak NosHOMNPaBHOro cybbekta obLEHUS, TOTOBHOCTb
K KOHCTPyMpOBaHUIO obpa3a napTHEpa Mo Auasnory, roTOBHOCTb K KOHCTPYMPOBaHuio 06-
pasa JOMyCTUMbIX CNOCOOOB Auasnora, roTOBHOCTb K KOHCTPYMPOBAHMWIO Npouecca ava-
nora Kak KOHBEHLMOHWPOBaHWA MHTEPECOB, NpoLeayp, rOTOBHOCTb U CMOCOBHOCTL K Be-
[eHUIO NeperoBopoB).

Bpemsa peanuzauuu: 1 akapemmyeckui vac.

O6opynosanue u matepuansi: MK, npoektop, MynbTUMeANMHbIN 3KPaH.

XOoA YPOKA

dtan ypoka 1. MotuBaumsa K yue6HOM AeATeNbHOCTU

MNpepnonaraemas NpoAO/IKUTENbHOCTb: 5 MUH.

MNeparornyeckas AeATesIbHOCTb yYUTENA

Co34aET NoNoXKMTENbHbIM 3MOLMOHANbHbIM HACTPOM Ha paborTy.

3apaét Bonpochl, BOBNEKAs yHEHWKOB B 3BPUCTHHECKYIO Beceay:

1. e MOXKHO MO3HAKOMMUTLCSA C NPOodeccHen HXeHepa M NoNPoboBaTb CBOU CUbI?

2. 3apyMbIBaNIUCh N Bbl, YTO JOMIXKEH YMETb COBPEMEHHbIN UHXKEHEP?

3. Kakumu Kauectsamu gomkeH obnagarb 4enoBeK, KOTOpbIM BbibMpaeT npodeccuio nHxe-
Hepa?

Hanpaenset yueHMKoB Ha hOpMyNMpPOBAHUSA TEMbI U LieSIM YPOKa.

YuebHas peatenbHOCTb 0Oyyalowmxcs

Mo6unun3ytoTCA M OpPraHM3yIoTCA Ha NPEeACTosLLyto pabory.

BcTtynaioT B AManor ¢ yuutenem, BbiCKa3blBAIOT CBOIO TOUKY 3PEHUS.

OtBeyvaloT Ha BONPOCHI, apryMeHTUPYIOT OTBETbI.

CnepsT 3a oTBETaMM U BbICKa3bIBAHUSAMU APYIrUX YYEHWUKOB.

dopMynupytoT TEMY U LeNb ypoKa.

MnaHupytoT paboTy Mo AOCTUXKEHMIO LieNU YpOoKa.

dTan ypoka 2. AKTyanusauusa m o6o6uweHne sHaHUM

Mpeanonaraemas NPOAO/IKUTENBHOCTb: 5 MUH.

Meparoruueckas peATeNnbHOCTb yuuTens

Mpennaraet BCMOMHUTL MepPeYUC/IEHHbIE HA MPOLUIOM 3aHATUM yyebHble 3aBefeHus, raoe
06y4aloT UHKEHEPHbIM CNeLUanbHOCTAM.

Mpennaraet BbINOMHUTDL 3aJaHME: HA OCHOBE U30OPaXKEHUA NIIOAEN Pa3/IUYHBIX UHXKEHep-
HbIX CreuuanbHOCTeN Onpeae/inTb, KAKUMU BaXKHbIMU A1 NPOdheCccur Ka4eCTBaMu OHU [1O/K-
Hbl o6nagathb.

[leMoHCTpUpyeT Ha 3KpaHe cnanabl C U300paXKeHUeM Mofen PasfiuHbIX UHXKEHEpPHbIX
cneuunanbHocTer (Hanpumep: MHXKEHEP-3NEKTPOHUK, WHXKEeHep-pOBOTOTEXHUK, MHXKEHEepP-M30-
BpeTarenib, MHKEHEP-NPOrPaMMUCT, UHXXEHEP-CTPOUTENb, UHIKEHEP-XUMUK, UHXKEHep no Bype-
HWIO U T. M.).

YuebHasn peatenbHOCTb 0Oyyalowmxcs

Mepeuncnaiot yuebHble 3aBeieHUs, rae 0byHaloT MHKEHEPHbIM CreLManbHOCTAM.

BcTynaioT B AManor ¢ yuutesnem, BbICKa3biBalOT CBOKO TOUKY 3pEHUS.
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OtBeyaloT Ha BONPOCHI, apryMeHTUPYIOT OTBETbI.
CnepsaT 3a oTBETAMM U BbICKa3blBAHUSIMU APYIUX YYEHUKOB.

JTan ypoka 3. UsyueHue HoBOro matepmuana

MNpennonaraemas npogomkutenbHoctsb: 10 MUH.

MNeparornueckas AeATesbHOCTb yYUTEnA

OpraHusyeT oCBOeHWE HOBbIX MOHATUWM C UCMONb30OBaHWEM npe3eHTauuun. Ha cnanpax or-
paykeHa cneayowas MHhopMaums:

1. NepBble Wwarv B MHXeHepHOM ferne.

2. MNyTn 3HaKoMcTBa (yyacTue B pasfiMuHbiX MHXEHEPHbIX OIMMNUAAAx U KOHKypcax, B CO-
peBHoBaHusx JuniorSkills Russia).

3. MNonyuyeHune obpaszosaHus (y4ebHble 3aBefeHUS PErMOHA, KaK1e YCII0BUA MOCTYMIeHuUs,
BUAbI M hOpPMbI NonydeHns obpasosaHus).

4. XapaKtepucTMKa KadecTs, HEOOXOAMMbIX A1 MOCTPOEHUA YCMELUHOW Kapbepbl MHXXeHe-
pa (CMOCOBHOCTH, /IMYHbIE Ka4ecTBa, MHTEPECH! U CKIIOHHOCTH).

YuebHasa peatenbHOCTb 0Oyyalowmxcs

CnywatoT o6bacHeHWe yuutens.

DOUKCUPYIOT MNONYYEHHYIO MH(OPMALMIO B TETPAASAX.

JT1an ypoka 4. [lpoeepka nOHUMaHUA U NEPBUYHOIO 3aKpenneHusa

lNpennonaraeMas NpoAoXKUTENBHOCTb: 15 MUH.

Meparornyeckas AeATesIbHOCTb yYUTEna

MNpepnaraet y4eHNKaM CaMOCTOATENBHO NPOAUArHOCTUPOBATb CBOU MHTEPECHI U CKIOHHO-
CTW ONA BbifBNEHUA U POPMUPOBaHMA NPOdECCMOHaNbHO BaXKHbIX KayecTe. Bbigaér 6naHku
A5 OTBETOB U CTUMYJIbHbIM Matepuan (ONPOCHUKK, BNaHKK C 3aJaHUAMM).

MoscHseT xon paboTbl. 3a4MTbiBAET MHCTPYKLMIO.

Ha ycmoTpeHnue yuntens yueHuMkam MoryT 6biTb NPeasioKeHbl ClefyoluMe MeTOANKMU:

1. AnddepeHumnanbHo guarHoctuyeckuit onpochuk (A00) E. A. Knumosa (5—7 kn.).

2. Metoauka «lMpodunb» (B Mogndukauum I B. PesankuHoi metogmka «Kapta uHTepe-
coBy» [onomwToka) (5—7 kn.).

3. Moaudukaums metogmkm k. Xonnanga (8—9 kn.).

4. TecT MexaHWYeCKOM NOHATIMBOCTM BeHHeTa (CnyXuT ANs BbISBNEHUS TEXHUYECKUX CMO-
cobHocTen nogpocTkos) (8—9 kn.).

YuebHas nesaTenbHOCTb 0Gy4aromxcs

3HakoMATCA € XoAaoM paboTbl.

BbinonHAOT 3aaaHUa B COOTBETCTBUM C UHCTPYKLMEN.

Jtan ypoka 5. KoHTponb ycBoeHusa matepuana, KOppeKumusa owmbok

Mpeanonaraemas NPOAOIKUTENBHOCTD: 5 MUH.

Meparornyeckas AeATeNbHOCTb yYUTENA

KoHTponupyeT BbinonHeHue paboTbl.

OcyuwecTensietr He06X0AMMYIO MOMOLLb.

Koppektupyet xon paboTbl, aKLeHTUPYET BHUMaHWE Ha BO3MOXHble OLLIMOKM.

MNomoraeT obpaboTartb pesynbrarbl camoguarHocTvku. lNogsoauT MTorn npogenaHHon pa-
60Tbl.

YuebHas peatenbHOCTb 0Oyyalowmxcs

lMpoBoAsAT CAMOKOHTPONb.

O6pabarbiBaloT pesynbrarbl cCaMoaMarHocTuku. MoaeoasaT pesynbrarbl pabotbl, hUKCUpYIOT
B TETpaau.
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JTtan ypoka 6. UHdopmMauma o TBOpuecKkoM 3aaaHUU U pediekcus

MNpennonaraemas NpPoAO/IXKUTENBHOCTb: 2 MUH.

MNMeparorMyeckas peATeNnbHOCTb yYuTENs

MNpennaraet TBOpYeckoe 3aAaHWe: CONOCTaBUTb CBOM KM3HEHHble U NpodeccroHanbHble
MepCrneKTUBbI C pe3y/bTaTaMu TECTUPOBaHUSA, CAeNaTh BbIBOAbI, Kakue NpogheCCUOHaNbHO Bax-
Hble KayecTBa Heobxoaumo popMuUpoBaTb.

MNMomoraeT ocyLiecTeuUTb pedhIEKCUBHYIO y4eOHYIO AeATeNIbHOCTb Ha OCHOBE BOMPOCOB:

1. Yto HoBOroO y3HaNU cerogHsA?

2. Y1o nokasanocb 0COBEHHO UHTEPECHBIM WU BaXKHbIM?

3. Y70 HY>KHO 3HaTb M YEMY YYMUTLCA, YTOObI ObITb YCMELHbIM B Npodeccun nHkeHepa?

Bbinv M LOCTUIHYTHI BaMK LieNin, KOTOpble Bbl 415 cebs onpeaenvny B Hayane ypoka?

YuebHasa peatenbHOCTb obyyalowmxcs

DuUKCHpYIOT TBOPYECKOE 3aaaH1e B TETPaaM.

OcyuwecTenstoT pednekcuio y4ebHOM feaTenbHOCTH.

CooTtHocAT pe3ynbrathl yuebHOM AeATeNbHOCTM C NOCTAaB/IEHHOW Liesblo, NNaHUPYIOT Aafib-
HeWlre Uuenv aeaTeslbHOCTHU.

MATEPUAJbI AN NOATrOTOBKU K YPOKY

* OuddeperHumansHo auvarHoctudeckui onpocHuk (O40O) E. A. Knumosa (MHCTpyKuus,
6naHK As1a oTBeToB, 06paboTKa pe3ysbTaTos).

* Metoauka «[podunb» (MHCTPYKUMSA, BNaHK Aia OTBETOB, 06paboTKa pe3ynbraTos).

* Moaundukaumsa metoamkun k. XonnaHga (MHCTpyKums, 6naHk ana oreetos, obpaboTtka
pe3ynbraTos).

* TecT mexaHM4YecKoMn NoHATAMBOCTM BbeHHeTa (MHCTPYKUMSA, 3apaHue, 6naHK oS OTBETOB,
6naHK NpaBu/bHbIX OTBETOB, 06paboTKa pe3ynbraTos).

NepeyeHb AOCTYNHbIX UCTOYHUKOB MHGOpMaUUU: calT npodopueHTaumn (www.
proforientator.ru), cant «bonbwaa nepemeHa» (bolshayaperemena.online), cant «[lpoekto-
pus» (proektoria.online), cant «bunet B 6yaywiee» (bilet-help.worldskills.ru).

BupeodparmeHT (ccbinku) http: / /navigatum.ru/

Buaeodunbmbl 0 Bbibope npodeccum.

OononHutenbHaa uHpopmauusa:

1. Cepebpsiko8 A. I, Kysneuo8 K. I., XoxnoB H. A. Mos 6yaywias npoceccus. Tectbl no
npoceccuoHanbHOW opueHTauun WKonbHUKoB. 9 knacc. — M.: MNMpoceewenue, 2021.

2. Kysreuo8 K. I., pueopeeBa U. B., KyBwuroBa O. /1., Cepebpsko8 A. I. Mos 6yaywias
npodeccus. TecTbl No npocdeccMoHanbHOM OpUEHTALMK WKONbHKUKOB. 8 knacc. — M.: lpo-
ceeweHue, 2021,

3. PesankuHa I. B. TexHonorus. lNpodeccuoHansHoe camoonpenenerue. JInyHoctb. Npo-
tdeccus. Kapbepa. 8—9 knaccol. Yuebruk. — M.: podha, 2020.

CueHapuii ypoka Ne 3. Ypok-3kckypcusa Ha coBpemeHHoe npednpusamue 8 pe2uoHe
npoxuBaHus

YpoBeHb 06pa3oBaHMA: OCHOBHOE oblLiee.

MNpepmeT: TexHONOrUA.

YpoBeHb M3yyeHus: 6a3oBbIn.

Tema ypoka: IKCKypcusa Ha COBpeMeHHOe NMpeanpuaTue.
Knacc: 5—9.

Tun ypoka: akckypcums.
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Llenb ypoka: cospgatb ycnosusa ans hopMUpoBaHUA Y obydalowmxcsa LenocTHOro npea-
cTaBneHns 06 0cobeHHOCTAX opraHu3auuu COBPEMEHHOrO NPOW3BOACTBA, MO3HAKOMWUTb C
TEXHONOrMYEeCKUM NPOLECCOM, C OCHOBHbIMK NPOdEeCcCcUsMU, y4acTBYIOLUMIU B JAaHHOM MpoO-
n3BOACTBE.

lMnanupyemoie pesynemamel

MNpegmeTHble:

XapaKTepu3oBaTb CUTyaUMIO Ha PErMoHanbHOM pbiHKE TpyAa, Ha3biBaTb TEHAEHUMU eé
pas3BuTUS;

Pa3bACHATb COLManNbHOE 3Ha4YeHue rpynn npodeccuii, BOCTpeboBaHHbIX Ha pernoHasb-
HOM pblHKe TpyAa;

XapaKTepu3oBaTb rpynrbl NpeanpUATUI perMoHa NPoXXUBaHUS;

MoslyyaTtb OMbIT NOWCKA, U3BJIEYEHUSA, CTPYKTYPUPOBaHUA M 06paboTKn MHdOopMaLMK O
nepcneKkTUBax pasBUTUS COBPEMEHHbIX NMPOWU3BOACTB U TEHAEHUMAX UX PA3BUTUS B peru-
OHe NPOXKMBaHMA U B MMPE, a TaKKe MHGopMaLnn 06 akTyaslbHOM COCTOSIHUU U MepcreK-
TUBaXx Pa3BUTUA PErMoHaNbHOrO U MMPOBOIO PbiHKA TPyAa.

MeTtanpenmeTHble:

aHasM3MpoBaTh CyLLECTBYIOLLME U NaHMPOBaTb OyayLie obpasoBatesibHble pe3ysbrarbl;
CTaBuTb Liesib U hOPMYIMPOBaTh 3a4a4n cobCcTBEHHOM 0Bpa3oBarte/ibHOM AEATENBHOCTH C
YYETOM BbISIBNIEHHbIX 3aTPYAHEHUN U CYLLECTBYIOLLUX BO3MOXHOCTEW;

u3naratb NoJsily4YeHHyto MHGOpPMaLUIO, MHTEPMNPETUPYS €€ B KOHTEKCTE peLlaeMoi 3aaaquu.

JInyHocTHBbIE:

rOTOBHOCTb M CMOCOBHOCTb BECTU AMANOr C APYrMMU NIIOABMU U OCTMraTb B HEM B3aUMO-
NoHWMaHusa (MaeHTUdUKauMa cebs Kak NosHOMNpPaBHOro cybbekta obLEHUS, TOTOBHOCTb
K KOHCTPyMpOBaHUIO obpa3a napTHEpA Mo Auasnory, roTOBHOCTb K KOHCTPYMPOBaHuio 06-
pasa JOMNyCTUMbIX CNOCOOOB Auasnora, roTOBHOCTb K KOHCTPYMPOBAHMWIO Npouecca ava-
nora Kak KOHBEHLMOHWMPOBaHWA MHTEPECOB, NPOoLLeayp, rOTOBHOCTb U CMOCOBHOCTL K Be-
[eHUIO NeperoBopoB).

Bpemsa peanusauuu: 1 akapemmyeckui vac.

Xo4 YPOKA

dtan ypoka 1. MoTuBauusa K yue6HOMN AEeATENbHOCTH
MNpennonaraemas NPoOAO/IKUTENBHOCTb: 5 MUH.
MNeparornyeckas AeATesbHOCTb yYUTensa

Co30a€éT NonoXKuTe IbHbIA 3MOLMOHAbHbIM HACTPOK Ha paborTy.
3anaét Bonpockl, BOBNEKAs yHEHUKOB B 3BPUCTHHECKYIO Beceny:
1. Kakoe npepnpuaTtve npeacTouT HaM NoceTuTb?

2. Kakyto npoayKuuto Bbinyckaet npegnpusatve?

3. PaboTHUKM Kaknx npodeccuit TpyaaTca Ha npoussoactee?
HanpaBnsiet yueHMKOB Ha (hopMynMpoBaHME TEMbI U LIeSIM YPOKa.
YuebHasn peatenbHOCTb 0Oyyalowmxcs

Mo6unun3yloTca 1 opraHu3yloTCsA Ha NpeacTosLLyio pabory.
BcTynatoT B AManor ¢ yuutenem, BbiCKa3biBaIOT CBOIO TOYKY 3PEHUS.
OTBeyaloT Ha BONPOCHI, apryMeHTUPYIOT OTBETbI.

CnepsAaT 3a oTBETAMM U BbICKa3blBAHUSAMU APYrUX YYEHUKOB.
DopMynupytoT TeMy U Liesb ypoKa.

MnaHupytoT paboTy Mo AOCTUKEHMIO LieU YpoKa.

dTan ypoka 2. AKTyanusauusa u 06o06weHue sHaHUM
Mpeanonaraemas NPOAOIKUTENBHOCTD: 5 MUH.
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MNeparoruueckasn aeaTenbHOCTb yuUTens

Mpeanaraer BCMOMHUTb, C KAKUMU OCHOBHbIMWU MPEANPUATUAMU B PETMOHE MPOXKMBAHUSA
YYEHUKM Y)Ke 3HAKOMbI, MHXKEHEPbI KaK1X CrieumanbHOCTeN TaM paboTator.

HanomuHaer o npaBunax noeeaeHus M TEXHUKU GE30MACHOCTM BO BPEMS HAXOXAEHWUSA Ha
NPeanpusTUu.

3HaKOMUT C NMpeacTaBuTENeM NPEAnpUATUSA, KOTOPbIN OyaeT NPOBOAUTL IKCKYPCHUIO.

YuebHasa peatenbHOCTb 0Oyyalowmxca

MepeuncnsoT OCHOBHbIE MPEANPUATUSA B PErMOHE MPOXKMBAHUSA, C KOTOPbIMU YK€ 3HAKO-
Mbl, M CMELMANbHOCTU MHXEHEPOB, KOTOPbIE TaM paboTatoT.

Bcrtynatot B ananor ¢ yuutenem, BbICKa3blBalOT CBOIKO TOUKY 3PEHMUS.

3HaKoMATCA € NpefcTaBuUTENIEM NPEANPUATHS.

JTtan ypoka 3. U3yueHune HoBoro marepmana

MNpennonaraemas nponomkuTenbHocTb: 20 MUH.

Meparornyeckas AeATesbHOCTb yuuTensa

Mpennaraet npoBecT UCCNeaoBaTesibCKylo paboTy C MCMOb30BaHWEM MapLUPYTHOMO /-
cTa.

1. UcTopwus pa3BuTHS NpeanpuaTus.

2. MNpopyKuus, BbinycKaemasn npeanpuaTUem.

3. 3Ha4yeHuWe NpeanpusaTMA B pa3BuTHe perMoHa.

4. MNepcneKTUBbI pa3BUTUA NPeaNpPUATUS.

5. YncneHHOCTb COTPYAHMKOB NPeanpUsATUS.

6. CTpyKTypHble noapa3geneHus, uexa npoM3BoACTEa.

1. TexHonornyeckue atanbl NPOU3BOACTBA.

8. MNepeyeHb 0bopynoBaHUs.

9. Mpodeccnm 1 cneumanbHOCTU COTPYAHUKOB NPEANPUATUS.

10. MpodeccroHanbHbie TpeboBaHUsA, NpeabABNAeMble K MHXKEHepPaM AaHHOro npeanpus-
™S,

11. MepcnekTnBbl NpodheccMoHaNBbHOMO POCTa UHXXEeHepa Ha NPeanPUATUM.

12. Kakue cneumanucTbl BoctpebosaHbl Ha npeanpusatum? TpeboBaHWA K KaHaMAaTam.

YuebHasn peatTenbHOCTb 0Oyyalowmxcs

CnywaioT pacckas npeacraBuTensa nNpeanpuaTus.

MpoBoasT uccnenosaHue, BbluneHAIOT HeobxoanMyo MHOPMaLMA U3 paccKasa U OTBETOB
npeacTaBUTeNs NpeanpuUATUS.

AHanusunpyiot, 0606LLa0T U CTPYKTYPUPYIOT NOyYEeHHYIO MHDOPMaLMIO, AeNatoT BbIBOAbI.

DopMynnpyIOT U PUKCUPYIOT OTBETHI HA KAaXKAbIM MYHKT CBOEM UCC/Ief0BaTeNbCKOM paboTbl.

JT1an ypoka 4. [lpoeepka nOHUMaHUA U NEPBUYHOIO 3aKpenneHusa

MNpeanonaraemas Npoao/IKUTENbHOCTb: 5 MUH.

Meparornueckas AeATesIbHOCTb yYUTena

MNpepnaraet yyeHWKaMm 3afaTb YTOYHSAMOLWME BOMPOCHI MPeACTaBUTENO NPeanpusaTUa ons
3anofIHeHMA MapLUPYTHOW KapTbl.

YuebHasa peaTenbHOCTb OGy4valoWmMXCA:

BcTynatoT B Avanor, 3ajatoT yTOYHSAOLLME BOMPOCHI.

dtan ypoka 5. KoHTponb ycBoeHus matepuana, KoppeKuus ownbok
MNpennonaraemas NPoOAOIKUTENBHOCTb: 5 MUH.

MNeparornueckas AeATeNbHOCTb yYUTenA

Koppektupyet xog pabotbl. Ocyuiectenser Heo6xoanMMyo NOMOLLb.
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MNoaeoamnt utorn npoaenaHHon paboTbi.

YuebHasa peatenbHOCTb 0Oyyalowmxcs

MpoBoOAAT CAaMOKOHTPOSIb, HAXOAAT U UCMPABSAIOT BO3MOXHbIE OLUMOKM.
MoaeoaAaTt pesynbratbl CBOEN paboTbl, HUKCUPYIOT B TETPAAM.

JTtan ypoka 6. UHdopmMauma o TBopueckoM 3apaHuUm U pedriekcus

lNpennonaraemas NpoAO/IKUTENBHOCTbL: 5 MUH.

MNeparorMyeckas peATeNbHOCTb yYUTENSA

MomoraeT ocyLiecTButb pedieKCUBHYIO y4ebHyto AeATeNbHOCTb HAa OCHOBE BOMPOCOB:

1. YTo HoBOrO y3HaNu cerogHsA?

2. Yto nokasanocb 0co6eHHO UHTEPECHBIM?

3. BbliM AW [OCTUrHYTHI BaMK LN, KOTopble Bbl A4S cebs onpenennv B Hayane ypoka?

YuebHasn peatenbHOCTb 0Oyyalowmxcs

DuUKCHpYIOT TBOPYECKOE 3aaaHue B TeTpaaMm.

OcyuwecTenstoT penekcuio y4ebHOM LeATeNbHOCTH.

CootHocAT pesynbrathl yuebHOM AeATeNbHOCTU C NMOCTAB/IEHHOW Lesblo, NNaHUPYIOT Aafib-
HeHnwne Lenn neatenbHoCTH.

MATEPUAJbI 014 NOAINOTOBKU K YPOKY
Marepuan ana KonupoBaHus

MapI.IprTHbIl\/'I JINCT ONnA BbINOJIHEHUA VICCﬂe,D,OBaTeJ'IbCKOﬁ pa6OTbI

®UO obyuatowterocs

HaumeHoBaHue npeanpuaTua

CopepxaHue MH(POPMALMOHHOIO

Ne MNnaH uccneposarenbckoi pa6oTbi
maTtepuana

1. | UcTopusa paseutns npeanpuatus

Mpognykums, BoinycKaemas npeanpusaTMem

3HayeHue npenonpuAaTmAa B pa3sntmne permoHa

YucneHHocTb COTPYAHUKOB NpeanpuAaTmnAa

2
3
4. | NepcnekTuBbl pa3BUTUA NPeanpPUATUS
5
6

CTpyKTypHble nofpasneneHus, Lexa npov3Boa-
cTBa

1. TexHonorMyeckue aTanbl NPOU3BOACTBA

8. | NepeuyeHb obopynoBaHus

9. | Npodeccuu 1 cneumanbHOCTU COTPYAHUKOB
npeanpuaTus

10. | MpodeccroHanbHble TpeboBaHus, NpeabABS-
€Mble K UHXXeHepaM OaHHOro npeanpuAatua

11. | MNepcnekTuBbl NpodeccroHanbHOro pocTta UH-
YXeHepa Ha npeanpuATUA

12. | Kakue cneunannctbl BocTpeboBaHbl Ha npea-
npuatum? TpeboBaHUsA K KaHAMAATaM
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lNMepeyeHb AOCTYNHbIX UCTOMHUKOB MHboOpMauumu: cant npodopueHTaumn (www.

proforientator.ru), cant «bonbwasa nepemeHa» (bolshayaperemena.online), cant «[lpoekTo-
pus» (proektoria.online), cant «bunet B 6yayuiee» (bilet-help.worldskills.ru).

AKTyanbHblie TeMbl ana obcyxxpeHuin: «BosmoxkHoctn 3D-nevatn B cTtpoutenbcTee»,

«Arpoxossmncteo XXII seka», «Cenbckoxo3ancteeHHble poboTbl ByayLLeroy.

NMpumep meponpuATUA: NpoBeAeHUE 3KCKYPCUMU Ha COBPEMEHHOE NpeanpusTie B pervo-

HEe NpOXXnBaHUA.

CueHapuli ypoka Ne 4. OnucaHue MukKpokoHmponnepHoii nnamel u Habopa no po-
6omomexHuke

YpoBeHb 06pa3oBaHMA: OCHOBHOE obliiee.

Mpeamert: TexHonorus.

YpoBeHb 13yyeHus: 6a3oBsbin.

Tema ypoka: OnucaHve MUKPOKOHTPOJISIEPHOM MaTtbl M Habopa no poboToTEXHMKE.

Knacc: 8.

Tun ypoka: KOMOMHUPOBAHHbIN.

Llenb ypoka: 3HakoMcTBO ¢ HabopoM poBOTOTEXHUKM, C LM(MPOBLIMU M aHANOrOBbIMU MOP-

TaMWU MUKPOKOHTpPOJJIEPA.

56

lMnanupyemoie pezynoemameol

MNpenmeTHble:

* OxapakTepu3oBaTtb MeToamMyeckoe obecriedeHue no paspaboTke Mogenen ¢ MCnosb3osa-
HMEM POBOTOTEXHUUYECKMX HABOPOB;

* MPOEKTUPOBaTb U PEasiM30BbIBaTb A/ITOPUTMbI AA YNPABJEHUSA 3/1EMEHTAPHLIMU TEXHU-
YECKUMU cucTeMamu U yuebHbiMKM poboTamu;

* cnepoBaTb MHCTPYKUMKM B npouecce pa3spaboTtku yuebHoro poboToTEXHUMHYECKOro MpoekK-
Ta;

* KOHCTPYMpOBaTb NPOCTble CUCTEMbI C OBpaTHOW CBA3bIO, B TOM YMUC/e Ha OCHoBe poboTo-
TEXHUYECKUX KOHCTPYKTOPOB C MOJly4eHUEM CUIHANOB OT LMPOBbLIX M aHANOrOBbIX AAT-
YMKOB (KacaHus, paccTosHus, CBETa, 3ByKa U Ap.);

* Mpou3BoaUTb COOPKY 3M1EKTPUYECKOW MIIM INIEKTPOHHOM LieNy NOCPeacTBOM COeMHEHUS
M/WNM  MNOAKMOYEHUS 3SNEKTPOHHbIX KOMMOHEHTOB 3aAaHHbIM CMnocobom (namka,
6ecnaeyHblii MOHTaX, MexaHW4yeckas cbopKa) CornacHo cxeme;

* MPOEKTUPOBATb M /WK KOHCTPYMPOBATb aBTOMATU3MPOBAHHbIE CUCTEMbI, B TOM YMUC/ie C
NPUMEHEHUEM CMNeuMann3MpoBaHHbIX NPOrPaMMHbIX CPEACTB M /UAK A3bIKOB NPOrpam-
MUPOBaHMS, 3/1EKTPOHHbIX KOMMOHEHTOB, AATYMKOB, NPUBOAOB, MUKPOKOHTPOIEPOB U/
WU MUKPOKOHTPOJIIEPHBIX NNaTopM U T. M.

MeTtanpenmetHble:

peaynsmuBHele

* yMeHue CTaBuTb y4ebHble Lenv U 3aJaduv ANA YCBOEHUS HOBOro marepuana no poborto-
TEXHUKE, UCXOAS U3 YCBOEHHbIX PaHEe 3HaHWUM NO y4eOHbIM NpeaMeTam;

* KOHTPOJIb M OLEHKA KayecTBa M YPOBHS YCBOEHUS 3HAHWMM NO poBOTOTEXHMKE AJIA fOCTU-
YKEHUSA KOHKPETHbIX LeNen y4eHUs Ha pasfiuHbIxX 3Tanax obyyeHus;

* CMOCOBHOCTb K CAMOperynaummu ans Mobunmsaumm cun U 3HePrumn NpyU YCBOEHUU HOBOTFO
Martepuana B poOOTOTEXHUKE;

nosHaBamesbHsie

* UCMOSb30BaHWEe KOMMNEKTYIOLWMX AeTanel poOOTOTEXHUYECKOrOo Habopa B COOTBETCTBUU
C UX OMUCaHWEM U TEXHUHECKUMM XapaKTepUCTUKaMM;
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* noctaHoBKa U hopMynMpoBaH1e 3adaqun no poboToTexHMKe U pa3paboTka nnaHa eé pe-
LUEHWA C UCMOMb30BAHUEM Npeanaraemblx 45 3TOro Aetasen no poboToTEXHUKE;

KOMMYHUKamMuBHsie

* YMEHWe COTPyAHMYaTb C YYUTENIEM U C OOHOKMACCHUKAMWU WM YNleHaMW KOMaHabl ANs
onpeaeneHns Lenu n yHKLMK yH4aCTHUKOB MPU peLleHnn TBOPYECKUX 3adad no poboro-
TEXHUKE;

* yMeHMe BblsiBNATb NPOOAEMbI M NPUHMMATb PELUEHUS, HE Bbi3blBasi KOH(IMKTHbIX CUTYa-
LMK Npy KOMaHaHOW paboTe Hag NPoeKTaMu No pobOTOTEXHUKE.

JInyHoCTHbIE:

* JIMYHOCTHOE M NpocdheccMoHanbHOEe caMmoonpeaesnieHne C Y4ETOM pPasBUTUS U BHEAPEHMS
HOBbIX Npodeccuit B 06nactv pobOTOTEXHMKU U aBTOMATU3ALMH;

* MOHWMaHMWE CMbIC/A YHEHWUSA U YMEHWE YCTaHABIMBATb CBA3M MEXAy Lesblo 0bydeHus po-
OGOTOTEXHUKE U Pe3y/bTaTtoM, paau Yero OHO OCYLLLECTB/ISETCS.

Bpems peanusaumu: 2 akageMnyeckux yaca.

O6opynoBaHre 1 Matepuanbl: HABOP AJ1A KOHCTPYMPOBAaHWA NPOrpaMMMUpyeEMbIX MOAENen

nHxxeHepHbix cuctem AR-DEK-STR-01 ot OO0 «[puknagHas poboToTexHnKa».

X0A4 YPOKA

dtan ypoka 1. MoTuBauusa K yue6HON AEeATENbHOCTH

MNpeanonaraemas Npoao/IKUTENbHOCTb: 5 MUH.

Meparoruueckas AeATeNbHOCTb yYUTENSA

Co3paér ycnoBus AN8 BO3HWKHOBEHMA Y obydalowerocss BHyTpeHHeN NoTpebHOCTH BKItO-
yeHus B y4eOHyIo AeATeNIbHOCTb.

Co31a€éT NonoXKuTebHbIA 3MOLMOHANbHbIM HACTPOM Ha paborTy.

3apaét Bonpochl, BOBNEKas y4EHWKOB B 3BPUCTMHECKYIO Beceay:

1. Yro Takoe poborotexHuKa?

2. [ne ncnonb3ytotcs poboTbi?

3. Kro co3paér pobotos v ynpaenser umMu?

4. Kakve coBpeMeHHble 3/IEKTPOHHbIE U 3MIEKTPOMEXaHUYECKUE YCTPOMCTBA Bbl 3HaeTe?

Hanpaensert yueHHKOB Ha hopMynMpoBaHUe TEMbI U LLEENN YpOKa.

YuebHasn peatenbHOCTb 0Oyyalowmxcs

Mo6unun3yoTca 1 opraHU3yloTCsA Ha NpeacTosLLyio pabory.

BcTynatot B AManor ¢ yuutesiem, BbiICKa3biBalOT CBOIO TOUKY 3pEHMUS.

OtBeyvaloT Ha BONPOChI, apryMeHTUPYIOT OTBETHI.

CnepnAat 3a oTBETaMM M BbICKa3bIBAHUAMU APYrMX YYEHUKOB.

DopMynupyloT TEMY U Liesb YpoKa.

MnaHupyloT AENCTBUA MO AOCTUKEHUIO LIENIM YPOKa.

JTan ypoka 2. AKTyanusaumsa u 0606weHre sHaHMH

Mpennonaraemas NPOAO/IKUTENBHOCTb: 5 MUH.

Meparoruyeckas peaTeNbHOCTb yunTens

MpoBoauT hpoHTanbHylo Becefy; akTyanusnpyeT MMeIoLLMECs 3HaHUA, noMoraeT obobLe-
HWIO TEPMUHOB U MOHATUN.

YuebHasa peatenbHOCTb 0Oyyalowmxcs

BcTynatlot B AmManor ¢ yuutesnem, BbiICKa3biBalOT CBOKO TOUKY 3pEHUS.

OtBeyatoT Ha BONPOChI, apryMeHTUPYIOT OTBETbI.

CnepAat 3a oTBETaMM U BbICKA3bIBAHUAMM APYIUX YYEHUKOB.
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Jrtan ypoka 3. UsyueHue HoBOro matepuana

MNpennonaraemas nponomkutenbHocTb: 50 MUH.

MNeparorMueckas AeATesIbHOCTb y4UTENA

OpraHusyeT ocBOeHWe HOBbIX MOHATUIM C UCMONb30BaHWEM Npe3eHTauuun. Ha cnanpax or-
parkeHa crefytoLias MHhOpMaLKMsA: onucaHWe MUKPOKOHTPOJIIEPHOM naiaTthl U Habopa no po-
GOoTOTEXHUKE.

MHorve coBpeMeHHble 3NEKTPOHHbIE U 3IEKTPOMEXaHUYECKME YCTPOWMCTBA, HayMHaa oT
LETCKUX UrpyLieK v ObITOBOM TEXHUKM M 3aKaHYMBAs aBTOMOOUISAMU U KOCMUYECKUMU KOpab-
NAMU, HAYMHEHbI MPOrpaMMUPYEMbIMU 3IEKTPOHHLIMU BIOKaMKM Ha Gase MUKPOKOHTpose-
poB.

MukpokoHTponnep (MK) — 310 ogHOKpUCTanbHas MUKPOCXeMa C MHOXKECTBOM «HOMEK»
(ot 8 no 144), B cocTtaBe KOTOPOM (hYHKLMOHMPYIOT TaKWE BaXKHble YCTPOMCTBA, KaK NpoLeccop,
namaTb, TaKTOBbIM reHepatop, TanWmep, uMdpo-aHanorosbii npeobpasosaresib, NOPTbl BBO-
[a-BblBOAa U MHoroe apyroe. [1ns paboTbl MUKPOKOHTPOSIEPY TPEOYETCA MCTOYHMK MUTAHWUA 1
NPOrpamMMHbIM KoL ANA ynpaBieHUsa NOAKNIOYEHHBIMW BHELLHUMW YCTPOMCTBAMM.

PaccmoTpum Habop 418 KOHCTPYMPOBAHUA MPOrpaMMUPYEMbIX MOAENEN UHXKEHEPHbIX CU-
ctem AR-DEK-STR-01 ot OO0 «[MpuknagHas poboTtoTexHuKax», npeaHasHadeHHbI Aas paspa-
60TKM yuebHbIX NporpaMMmUpyeMbix Mogenemn no pobOTOTEXHHUKE U YMHOM 3NEKTPOHMKE Ha OC-
HOBEe MUKPOKOHTpOJISIepHOM nnatgopmbl, coBmectuMorn ¢ nnator Arduino MEGA (puc. 1.),
¢ MukpokoHTponnepom ATmega 2560 ot dupmbl ATMEL. Pasnunyatotcsa pasHble nnatel Apaym-
Ho (UNO, NANO, META, MUKPO, LEONARDO u gp.), KOTOpble OTIMYAIOTCS MO KOHCTPYKLMHK U
YCTaHOBJIEHHOMY Ha HUX TUMY MUKPOKOHTpoOepa.
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Puc. 1. MukpokoHTponnepHas nnara Arduino MEGA

B coctae Habopa AR-DEK-STR-01 BxoasaTt cneaytouime KOMMIEKTYIOLWME: MUKPOKOHTPOI-
nepHas nnara (ATmega 2560); kabenb USB; 610k nutaHus unu 3apagHoe yCTponcTeo; Habop
NMPOBOAOB; PE3UCTOPbI (CONPOTHBEHUS); LUBETHbIE CBETOAMOAbI; becnaeyHas MaKeTHas nnara;
TaKTOBble KHOMKM, nepeknodareny (Tymbnepbl); nepemMeHHble pe3ucTopbl (MOTEHLMOMETPbI);
TepMOpe3nCTop; (POTOPE3UCTOP; CEMUCErMEHTHbIM WMHAWMKATOP; Nbe30AMHAMMK; WHbpaKpac-
HbIM AATYMK (BATYMK IMHMKM); YNBTPA3BYKOBOW AATYMK (AanbHOMep); aucnnien (3KuoKkoKpucTan-
nuyeckun nugukatop — XKW 16x2); neuratens ¢ pefyKTOpoM U KONECOM; CEPBOABUraTenu
MG90S v PDI-6221MG-180; warosbi gsuratens 28BYJ-48.
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Puc. 2. MukpokoHTponnepHasa nnara (c MukpokoHTponnepom ATmega 2560)

MuKpoKOHTponnepHas nnara MMeeT CleaytoLmne OCHOBHbIE 3/IEMEHTbI:

1. Undposbie noptbl BBOAa-BbiBoaa, LLUIMM-nopTbl M HTEpdENChl AN NOAKIOYEHUS NepU-
(hepHMHBbIX YCTPOMCTB.

2. AHanorosble BXOAbl 415 NOAK/IOYEHMA AAaTYMKOB aHA/IOroBOro CMrHana.

3. Pa3bémbl Ana noakntoyeHns seqyLuero 1 segomoro ycrtponcte Dynamixel.

4. Pa3béMbl gna Noak/IloYeHUa ABuratener nocrtosHHoro toka (nopteli: 44, 45 — cko-
pPOCTb U HanpaBneHue BpaweHus motopal, 46, 47 — cKOpoCTb U HanpasneHWe BpaLLeHUS
moTtopa 2).

5. Pa3bém ceteBoro ctaHgapta Ethernet.

6. Bnok 6ecnposogHom cessm no craHaaptam Wi-Fi u Bluetooth.

7. KHonku gns ynpaeneHus 6ecnpoBogHoM nepeaadyen AaHHbIX.

8. Mepekniouartens nuHuu nepegayum aanHHbix USB vnn MCU, 1. e. cBa3b no kabeno USB
npu NPOrpaMMUPOBaHMKU C KOMMbIOTEPOM /IMOO CBA3b LEHTPAsIbHOrO MUKPOKOHTpOsiepa u
BHYTPEHHero Moayns Ha nnare.

9. KHonka nepe3anycka BbINOIHEHUA 3arpy>KEHHOW NPOrpaMMbl.

10. Tymbnep BKAOYEHUA U BbIK/OYEHUSA NaTbl.

11. Pa3béM pns nuTaHusA nnatbl M BHELWHUX YCTPOWUCTB. [1pu 3arpy3ke nporpammbl B MUKPO-
KOHTposnep nnara nuraetcs no kabeno USB.

12. Pasbém USB ans HacTpoikn Mmoayns 6ecnpoBOAHOMN CBA3M.

13. Pa3zbém USB ansa 3arpysku nporpammbl B MUKPOKOHTpOJIEp.

14. NoTeHUMOMETPSbI, NOAK/IOYEHHbIE K aHanoroebiM noptam A10-A15.

15. TakTOBbIE KHOMKK O UCNOJSIb3OBAHUSA B MpoOrpammax, NOAK/IOYEHHbIE K UM POBbIM
noptam 35-40.

16. CBeTogmopp! oS UCNONb30OBaHMA B NpOrpaMMax, NoaKIto4eHHbIe K UMb poBbIM NopTam
22-21.

17. Cnot ansa KapTbl NaMATU (Ha HUXKHEN CTOPOHE MUKPOKOHTPOJIIEPHOM MnaTtbl).

MUKpOKOHTpONepHasa niara MOAK/OYAETCA K KOMMbloTepy C nomouwpto kabens USB
(puc. 3) 1 ucnonblyeTtca AnA OTNaaKW U 3arpy3Ky NPOrpaMMbl B MUKPOKOHTPOJINED.
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Puc. 3. Kabenb USB

Bnok nutaHusa, unu 3apsgHoe yctporcTso (puc. 4), ucnonbsyercsa ans obecneyeHus snek-
TPO3HEpPruen Kak MUKPOKOHTPOJIJIEPHOW MNaTbl, Tak U BCeM poBOTOTEXHUYECKON paspaboTKu.
ITU UCTOYHMKM NUTaHUA MOryT BbiTb B BUAE aganTtepa ot anektpuyeckon cetn 220 B nnm 6n0-
Ka aKKyMynsaTopHbIx 6atapei 1 UMeTb BbixoAHOE HanpseHue 5—12 B.

Puc. 4. bnok nutaHus, unu 3apsgHoe yCTPOMCTBO

Habop coeanHuTeNbHbIX NPOBOAOE M NepeMbliveK (pUc. 5) ncnonbsyertca ans coeauHeHUs
JeTanen NpoeKTta, HanpuMep AATYUKOB C MUKPOKOHTPOJINIEPHON niator. Y nNpoBOAOB Cylle-
CTBYeT [iBa TMMNA HAKOHEYHUKOB — B BUJE FHE3[a WKW B BUAE LUTbIPbKa, BAPUAHTbI X coYeTa-
HUS HasblBalOT «Mama-nana», «nana-nana» M «Mama-mamax. [lposoga ans ygobcrea Bbiny-
CKaloTCA pasHbiX LBETOB U pa3Hok anuHbl, 4acTto ot 10 go 30 cm. Ectb obuwienpuHsaTbie npasu-
Jla UCMONb30BaHMA LBETHbIX MPOBOAOB A/ MWUTaHUA YCTPOMCTB: KpPacHbIM — «MJOC», a
YEPHbIA WU KOPUYHEBBIN — «3eMNfA».

Puc. 5. Habop npoeopgos

Pe3uctopbl (puc. 6) — 3To 3neMeHTbl, OKa3biBaloLLME CONPOTUB/IEHUE 3IEKTPUYECKOMY TO-
Ky. OHM MCnonb3yloTCst ANsi CHUXKEHUSA BEIMYMHBI HANPSX)KEHUA HA ONpenenéHHOM ydyacTke Le-
nu. HomMuHan pe3ncTtopoB — 3TO BeESIMYMHA 3NIEKTPUYECKOTO COMPOTUBIEHWS, U3MepsieMas B
omax (Om nnm Q). MapkupoBKY MHOTMX Pe3UCTOPOB NPOBOAAT LBETHLIMW KOJbLLAMM Ha Kopny-
ce pesuctopa (KOSMYECTBO LIBETHbIX Kosel MOXeT 6biTb 4 unmn 5). ns pa3paboTku NpoeKkTos
HY>XHO 3anacTucb pesuctopamu HomuHanos: 200 Om, 1 kKOm 1 10 kKOm (no 50— 100 wr.).

Cumponst pesucropa = = AMAA
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Puc. 6. Pesuctopsl

CeeTtoguogbl (puc. 7) ncnonb3yoTca Ans NofayYvM CBETOBOrO CUrHana Winu ANs OCBELLEHUS U
OblBAlOT pasHbIX LBETOB, pa3MepoB U MolHocTM. CBeToamoabl MUTAOTCA NOCTOAHHbBIM Hanps-
XeHueM. Ha cBeTogmope ANMHHAs HOXKa MOAKI/OYAETCA K «MJIIOCOBOMY» BbIBOAY MUTaHUSA.
Hanps»keHue Ha cBeTOaMOn NOJAETCA UCXOASA U3 €ro TEXHUYECKUX XapaKTEPUCTUK, OObIYHO B
AvanasoHe ot 2 po 3,5 B. Ecnn xapakTepucTuku cBeToanoa HEU3BECTHbI, TO HYXXHO ero nu-
TaTb HarnpsykeHnem He 6onee 2,5 B. lMNoHWKeHMEe HanNpsKeHWUA NMUTAHUA MOHUXKAET APKOCTb
CBeYyeHusa ceetToaMoa.

BAXHO! lMNMutaHne ceeTogmona HanpsixkeHWEM BbILLE MOJIOXKEHHOIO MO MHCTPYKLUUWU MOXKET
npuBecTu ero Kk 6e3so3spartHoi nopye. MNoatomMy ceetoaron B poHOTOTEXHUYECKUX MPOEKTaXx C
HanpsXXeHWeM UCTouyHuKa 5—6 B nopknoyaetca yepes nobaBoyHOe conpoTusiieHue (pesu-
ctop) B 150—200 Owm.

To4yHO onpenenuTb CONPOTUBNEHUE OOABOYHOrO COMPOTUBIEHUA MOXHO MO opmyrne:
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Puc. 7. LiseTHble cBeTOaMOObI

BecnaeuHas makeTHas nnata (puc. 8) obbl4HO UCMoNb3yeTcs Ha 3Tane pa3paboTku U anpo-
OGUpOBaHUA NPOEKTA, a B Aa/IbHENLLIEM CXEMa MOXKET ObITb cOBpaHa C UCMO/Ib30BaHUEM MaMNKM.
MakeTHas niara MMeeT Mo KpasM MOJIOCKWU MUTaHWUsA, a nocepeanMHe — MOIOCKK ChasiHHbIX
rHé3n B ABa paga.

BAXHO! MNpu cbopke cxeMbl Ha MAaKeTHOM nnate OyfabTe OCTOPOXKHbI U HE AOMYCKanTe KO-
POTKOro 3aMblKaHMA, T. €. He 3aMblKalTe BblIBOAbI MCTOYHUKA HanpsikeHns Ha cebs. Moaknio-
yanTe MCTOYHWUK HampsKEeHWs BCErga K pasHbiM npubopam-noTpedbutensaM 3neKTpo3Hepruiu
(ceeToouoppl, asuratenu u ap.). Npuyém HanpskeHne nutaHua noboro npubopa-notTpedbute-
NS B CXEMe A0/IKHO COOTBETCTBOBATb HOMUHA/IbHOMY HaMpsiXKEHWIO, YKa3aHHOMY B €ro TeXHW-
yeckux xapaktepuctukax. MHaye npubop neperopur.
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Puc. 8. becnaeyHas MakeTHasa nnara

KHonku u nepekntoyarenu (puc. 9) ucnonb3ytoTcs B NpoeKTax ANns KPaTKOBPEMEHHOrO UK
(bMKCMPOBAHHOIO 3aMbIKAHMA UM Pa3MblKaHWUS 3NEKTPUYECKUX Lienew.

m.e
VoW

Puc. 9. TaktoBble KHOMKK 1 Nepeknioyartenu (Tymbnepsi)

MoTeHuMoMeTpbl, Unn nepemMeHHble pesucTopbl (puc. 10), Npu BpalLeHWK pyyku unu nepe-
MEeLLEHUN MOM3YHKA MEHAIT CBOE conpotusieHne oT 0 4O HOMWUHANBbHOrO COMPOTUBNEHMS,

YKa3aHHOro Ha noTeHunuomeTpe.

V. DM cxmpon

=IAAAA

Amepukancimii

LA

Puc. 10. NepemeHHble pe3ncTopbl (MOTEHLLMOMETPbI)

MuGphaH i

Tepmopesuctopbl (puc. 11) MeHsAIOT CBOE COMPOTMBNEHWE MPU M3MEHEHUU OKpY’KaloLLen
Temnepartypsl. [1py NoBbilWeHWM TEMNEpPATYPbl TEPMOPE3UCTOPA €0 CONMPOTUB/IEHUE CHUXKAET-
cA. O6blYHO AManasoH BblAEPXKMBAEMbIX TEPMOPE3UCTOPOM Temneparyp coctasnseT ot —50
no +300 °C. ConpoTtvBneHne TepMope3ncTopa NpyM KOMHATHOW TeMnepaTtype COCTaBnseT He-
ckonbko KOM.

®oTopesunctopbl (puc. 12) MeHsAT CBOE CONPOTUBNEHME MPU U3MEHEHUU OCBELLEHHOCTH
Ha paboueit noBepxHOCTH (CBET NpUEMHMKe). [pu NOBbILLIEHNM OCBELLEHHOCTH CONPOTUBIIEHWE
coTopesncTopa CHUKaeTcs.
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Puc. 11. Tepmope3sunctopbl U Mx o6o3HaYeHHe
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Puc. 12. DotopesuncTopsbl 1 nx obo3HaveHne

CeMucermeHTHble cCBETOAMOAHbIE MHAMKATOPbI (pyc. 13) UCnonb3yloTCA B pasfivyHbIX Npo-
eKTax A/18 OTOOParKEHUS YMCEN: YacCbl, CHETYMKMU, TEPMOMETPLI, U3MEPUTENMN INEKTPUYECKUX
napaMeTpoB U T. A. Kaxapli CBETALLMIACA CErMEHT Mo CYTU ABNAETCS OTAe/IbHbIM CBETOAUOAO0M.
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Puc. 13. CeMmncermMeHTHbIM MHAMKATOP M €ro pacnMHOBKa

lNbe3oamHamuk, unu 3ymmep (puc. 14), ucnonblyeTtcs B pas3iMyHbIX MPOEKTax AN1s 3ByKOBOM
curHanusaumun. Ha 3ymmepbl HyXHO nogasatb 2—5 BOSILT HanmpsikeHus, cobniogas nonsp-
HocTb. OT KonuyecTBa HanpsiKeHWs OyaeT 3aBMCETb FPOMKOCTb 3ByKa. TaKXKe MOXXHO yrnpas-
NATb TOHANIbHOCTbHIO 3BYKA.

KoHTakTbl Ha parunkax yacto obosHavatoTcs: «Vce» UM «+» — 3TOT KOHTaKT AaTyuka
MOAK/OYAETCA K NONOXKUTENBHON KneMme UctouHuKka nutanus; «GNDy» unun «G» unm «—» —
O3HAYaeT «3eM/1s1» U MOAK/I0YAETCS K OTPULATE/IbHOW KlieMMe UCTOYHUKA nuTanus; «l/O» unu
«S» nnn «AO» unn «DO» — HasbiBaeTCA CUrHaNbHbIM KOHTAKT W NpefHa3Ha4yeH Ans Ccbeéma

CUrHana o1 Aart4yukKa.

Puc. 14. Nbe3ognHaMuK
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NHdpakpacHbii gatumk (puc. 15) ucnonbayercsa ana obHapyKeHUA NPensaTCTBUN U IMHUIA.
[latumk cocTouT U3 MHpakpacHOro usnydyarensa v npuémHuka. Manyyarenb ncnyckaert MHoppa-
KpacHble Jlyuyn, KOTOpble NPY BO3HUKHOBEHUW MPENATCTBUSA OTPAXKAIOTCA OT HEro, a NPUEMHUK
hukcupyeT oTpakeHHble nyyn. MHdpakpacHble Ny4n HEOAMHAKOBO OTPaXKakTCA OT NOBEPXHO-
CTeW pasHbiX LBETOB. JTO AAET AATYMKY BO3MOXKHOCTb ONpPeaenvuTb rpaHuLy LUBETOB (IMHUKM) Ha
onpenenéHHOM PacCTOSHUMM JaTymKa OT JIMHUM.

Puc. 15. UHdpaKkpacHbIi Aatumk (gaTtymK IMHUK)

Pabora ynbrpa3sykoBoro aaryvka (nanbHomepa) (puc. 16) ocHoBaHa Ha NpuHLMME 3XON0-
Kauuu. [lanbHoMep MCNyCKaeT ynbTpassyK B MPOCTPAHCTBO U NPUHUMAET OTPAXKEHHDIW OT npe-
naTcTeua curHan. [lo BpeMeHn pacnpocTpaHeHWs 3ByKOBOM BOJIHbI K MPENATCTBUIO M 0OpaTHO
onpenensieTcs pacctosHue.

Puc. 16. YnbTpaseyKoBoM AatyuK (oanbHomep)

HKupkokpuctannmyeckune nuamkartopbl (JKKKU) nnu LCD (puc. 17) npepHasHayeHbl ans oto-
OGpaykeHMs1 TEKCTOBOM UK rpaduyeckon MHdopmauru. Paznuyarotcs MOHOXpPOMHbIe (aBa LBe-
Ta) C BbIBOAOM MHbopMauun B 1, 2, 3 1 6onee cTpok.

Puc. 17. Qucnnen (x)kuokokpuctannmyecknii nHaukatop — KKH 16x2)
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[euratenu c pepyktopom (puc. 18) npuMeHAIOTCA B pasfiMuHbIX MPOEKTaxX C ABWXKYLLUMU
yacTtamu, roe TpebyeTcs BpalleHue Apuratenss C U3MeHeHUMeM HanpaeneHWus BpalieHus (npu
M3MeHeHWU NONIAPHOCTU) U YACTOTbl BpaLLEeHUs (MyTEM M3MEHEHUS BEIMYMHbBI BXOAHOIO Hanps-
)eHus). Pepyktop Takke cbaBnseT CKOpOCTb BpaLLEHUs.

Puc. 18. [ipyrartenu c penyKTopom

Cepeogsurartenu (puc. 19) otnmnuyatoTcsi oT 06bIYHBIX MOTOPOB TEM, YTO Y HUX POTOP UK OCb
BPALLEHMS He BPALLAETCA U He AeNaeT MHOXXeCTBO 0OOpPOTOB, a OTK/IOHAETCA OT HYNEBOrO No-
JIOXXEHWA BCETO JIMLLb HAa 3aA4aHHbIM YroN UKW Ha 3alaHHOEe KOJIMYECTBO rPaaycCcoB B OLHY WM B
apyryto ctopoHy. Ocb BpallleHWs B HEKOTOPbIX MOAEeNsAX He UMeeT BO3MOXXHOCTU COBepLUaThb
nonHole oboportbl, T. e. 360 rpaaycos, xoTa eCTb MoAEeNU CEPBOABUrartesen, Kotopbie MoryT
MPU COOTBETCTBYIOLLEM CUIHAsIe COBEPLUATbL NOJIHbIM 0OOPOT M BpaLLaTbCs Kak 0OblYHbIN ABUra-
TeNlb C PEeAyKTOPOM.

Puc. 19. Cepeogeurarenn MG90S v PDI-6221MG-180

LLlaroebit asuratens (puc. 20) otanyaeTtca ot geuratens NOCTOAHHONO TOKa TeM, YTO COBeEp-
LIaeT BpalLeHUss CBOEro Basia He MOCTOSIHHO, a LaraMu, rae Kaxapli war 3aHMMaeT onpege-
NEHHOEe KONIMYECTBO rpafycoB W nosHbi obopot 360° Ban genaet 3a 60/blIOe KONMYECTBO
LLIAroB, pa3Hoe A5 pa3HbiX MOAENEN LLAroBbIX ABUraTesnen.

'
F
!

Puc. 20. LLlarosbin asuratens 28BYJ-48
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YunuTtenb 4EMOHCTPUPYET MANIOCTPALMIO, MPUBEAEHHYIO HUXKE, U NPOCUT Ha3BaTb M306pa-
)KEHHble pagMoheTasim U YCTAHOBUTb COOTBETCTBUE MEXAY YC/NOBHbIMU M300paKeHUsAMU geTa-
nen u nx gorto.
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MNMokasbiBaeT KapTUHKK (Cnanabl) C pas3fiMuyHbIMU AATYMKAMKU U NPOCUT OBYyYaloLLMXCA OnNu-
caTtb MUX.

YuebHasn peatenbHOCTb obyyalowmxcs

HasbiBaloT M306parkéHHble paavoaeTasim U HaxXoOAaT COOTBETCTBME MEXKAY YC/IOBHbIMU M30-
bparkeHusaMU geTanen u ux doto. ONMUCbIBAIOT AATUMKM.

f

JTan ypoka 4. [lpoBepka NOHUMaHUA U NEPBUYHOrO 3aKpenjeHus
MNpennonaraemas npopomxkuUTenbHOCTb: 20 MUH.

Meparornueckas AeATeNbHOCTb yYUTena

Mpepnaraet obyyaoLMMCs BbIMOMHUTL 3a4aHUS.

YuebHasa peatenbHOCTb obyualowmxcs

AHanusnpytoT yuebHbIM MaTepuras, OpraHU3yioT MOUCK pPeELLEHUS.

JTan ypoka 5. KoHTponb ycBoeHUA maTepuana, KoppeKuus ownbok
MNpeanonaraemas Npoao/IKUTENbHOCTb: 5 MUH.

MNeparornueckas AeATesbHOCTb yYuTensa

KoHTponupyet BbinonHeHue paboTbl.

OcyuwiecTtenser Heo6xoaMMYIO NOMOLLb.

KoppekTupyet xoa paboTbl, aKLLEHTUPYET BHUMaHWe Ha BO3MOXHbIe OLUMOKM.
MoaBoauT utoru npoaenaHHomn paborbi.

YuebHas peAaTenbHOCTb 0GyvaloLWmxCs

MpoBOAAT CAMOKOHTPOSIb, HAXOAAT U UCMPABNSAIOT BO3MOXHbIE OLUMOKM.
MoaBoasT pesynbrarbl paboTbl, PUKCUPYIOT B TETPALM.

JTtan ypoka 6. UHdopmauusa o TBOpuecKoOM 3aaaHUU U pecdnekcus

lNpennonaraemas NPOAOMKUTENBHOCTb: 3 MUH.

MNMeparorvyeckas peATeNIbHOCTb yYUTENsA

MNpennaraet TBOpYECKOe 3aaaHMe: NOBTOPUTb U3YHYEHHbIN MaTepuas, HAWTU B AOMNOJIHUTE b~
HOM nuTteparype unu B cetn MHtepHeT nHdopmaumio 06 obnactv npuMeHeHUss MUKPOKOHTPOJI-
NepoB Ha NPOM3BOACTBE, MOArOTOBUTL COOBLLEHME.

MomoraeT ocyLLecTBUTb pedieKCUBHYIO y4ebHYI0 AeATeNbHOCTb Ha OCHOBE BOMPOCOB:

1. Y70 HOBOrO y3HaNU cerogHA?

2. Yto nokasanocb 0COBGEHHO MHTEPECHBIM U BayKHbIM?

3. Bbinun M OCTUrHYTbI BAMU LieSn, KOTOpble Bbl AnsA cebs onpenennnu B Havane ypoka?
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YuyebHas aesaTenbHOCTb OGyuyalowmxcs

DuKcUpytoT TBOPYECKOE 3afaHue B TETPaaM.

OcyuecTenstioT pedrieKcHio y4ebHoM AeATenbHOCTH.

CooTHOCAT pesynbrartbl yHe6HON AeATeNbHOCTH C MOCTABNEHHOW LieNbio, NIaHUPYIOT Aasb-
HeWLuMe Lenu fesTenbHOCTU.

MATEPUAJIbl ANA NOArOTOBKU K YPOKY
Marepuansl pnsa konmpoBaHua

Onucatb OCHOBHble 3/1EMEHTbI MUKPOKOHTpOsIIepHOW nnatbl. Hantu B MHTepHeTe
ONUCaHMe U XapPaKTEPUCTUKWU LEHTPasbHOro MUKpoKoHTposiepa. Onucate nopamok
NOAK/MOYEHUSA NNIATbI K KOMMNbIOTEPY.

o o
Ry
Lo ][] (25
Hy | Bs
o o

BcrnomHuTe Te cTaHZapTHble HOMMHANbI PE3UCTOPOB, KOTOPbIE BbIMYCKAOTCS MpPO-
MbiwneHHocTbio. CocTaBbTe 2—3 BapuaHTa napasiesibHoro U NocsefoBaresibHOro coe-

OMHEHWA 3TUX pPe3nCTOpPOB AJIA MOJyYeHUS WUTOrOBOrO COMPOTUBNEHWUSA PaBHOrO:
103 kOm, 506 Om, 111 kKOm, 243 Om, 755 Om, 143 Om.

J
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1 kOm, 470 Om, 1 MOm.

pa6OTbI cseToguopna.

KO b pa

Onpepenutb uBeTa Koneu ans pesuctopos ¢ conpotusneHnem: 220 Om, 10 kOm,

R-?

3,6B 0,02A

M3YHMTe CXeMy un onpepenvte conpotmeneHue R, HEO6XO,DMMOE anAa HOpMaJ'IbHOl\'Ii

3AAAHUA K YPOKY

Kak Hy)xHO coeanHuTb YeTbipe pesuctopa no 100 Om ansa nonyyenus 400 Om? 25 Om?
250 Om?

Onpepenutb cONpoTUB/IEHWE Pe3nCTopa Mo NATU LBETHbIM KonbLUaM: 1) KpacHbii, KEn-
TbIM, YEPHbIW, OPAHKEBbLIN U 30/10TUCTbIN; 2) KOPUYHEBBIW, YEPHbIN, YEPHDBIN, YEPHDIN, Ce-
pebpucTbin.

OnpepennTb AONONHUTENIbBHOE CONPOTUBIIEHWE A5 Pa3/IMYHbIX MO LBETY CBETOAMOLOB U
pa3HbIX MO BE/IMUYMHE BbIXOAHOIO HanpskeHus 610Koe nutaHusa (6v, 7v, v, 12v).
Cobparb Ha MaKeTHOM M/iate CXeMy BK/IIOYEHUS U BbIK/IIOYEHUS CBETOAMOAA C MOMOLLbIO
KHoMKkW. [lna 3toro noHapobsTca: ceetoguon, pesuctop (200 Om), 6nok nwura-
Hua (5—9 B), TakToBas KHOMKa, MakeTHas nnarta, CoeMHUTE/IbHble MPOBOJA.
YcTaHOBUTL OfHOPa3pAAHbIM CEMUCErMEHTHbIA MHOAMKATOP HA MaKEeTHYIo nnary, NoaK/o-
YMTb UCTOYHUK NUTaHMA Ha 3 B u, ucnonblys coepnHuTeNbHblEe NPOBOAA, 3aXKUraTb pas-
NWYHblE UMbl HA UHAMKATOPE.
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lNMepeyeHb BOCTYNHbLIX UCTOYHUKOB UH(OPMALMKU: CaUT ANA U3ydyeHUs A3bika Apayu-
Ho: http://arduino.ru/Reference, caint gns cospaHus npoektoB ApayuHo: https://www.
tinkercad.com

JononHutenbHasa uHdopmauus

1. A6dyneaanumoB I J1., Kocuro O. A., CyboyeBa M. /1. OcHoBbl 0b6pazoBaresibHoM poboTo-
TeXHUKK (Ha npumepe ApayunHo). — M.: Uspatenbcteo «[lepox», 2018. — 148 c.

2. baym [xepemu. N3yvaem Arduino: MHCTPYMEHTbI U MeTOAbl TEXHUYECKOro BoswebcTea /
nep. c aHmn. — CM6.: BXB-MNetepbypr, 2015. — 336 c.

3. Mlemun B. A. CozpaHue ymHoro goma Ha 6ase Arduino. — M.: IMK lMpecc, 2018. — 180 c.

4. bokcenn . N3yvaem Arduino. 65 npoektoe ceoumu pykamu. — CI16.: Mutep, 2017. —
400 c.

5. Betikman [x. KoHctpynpyem pobotos Ha Arduino. Mepeble warwu, nep. c aHm. O. A. Tpe-
cdunoson. In. usg.— M.: Jlaboparopus 3HaHui, 2016. — 323 c.

6. Aproned, Cmioapm. Arduino ons HauyMHaOLWMX: CaMbli MPOCTOM NOLLArOBbIA CAMOY4U-
Tenb / Crioapt ApHonba ; nep. ¢ anm. M. PaittmaH. — M.: Jkcmo, 2017. — 256 c.

CueHapuii ypoka Ne 5. [NodknroyeHue MUKPOKOHMponnepHol naamel
K komneromepy. Cpeda pazpabomku ApOyuHo

YpoBeHb 06pa3oBaHMA: OCHOBHOE obliiee.

Mpeamet: TexHonorus.

YpoBeHb 13yyeHus: 6a3oBblii.

Tema ypoka: MogkntoueHne MUKPOKOHTPOIIEPHOM MaThbl K KoMnbioTepy. Cpega paspabor-

Ku ApayvHo.

Knacc: 8.

Tun ypoka: KOMOUHWUPOBAHHbIN.

Llenb ypoka: paspaborka nporpamMm Ha sa3bike Arduino.

lMnanupyemolie pesynemamel

MNpenmeTHble:

* OxapakTepu3oBaTtb MeToaMyeckoe obecrieyeHue no paspaboTke Mogenen C MCNosb3osa-
HMEM pOBOTOTEXHUHYECKMX HAaBOPOB;

* MPOEKTUPOBaTb U PEasiM30BbIBaTb A/ITOPUTMbI ANA YNPABIEHUSA 3/1EMEHTAPHbLIMU TEXHU-
YECKUMU cucTeMaMu U yuebHbiMKU poboTamu;

* cnefoBaTb MHCTPYKUMK B npouecce pa3paboTku yueBHOro poboToTeXHUYECKOro NPOeKTa;

* KOHCTPYMpOBaTb NPOCTble CUCTEMbI C OOpATHOW CBA3bIO, B TOM YWC/e Ha OCHOBe poboTo-
TEXHUYECKMX KOHCTPYKTOPOB C MOJIy4eHUEM CUIHANIOB OT LMGPOBbLIX M aHANOroBbIX AaT-
YMKOB (KacaHWs, paccTosHus, CBeTa, 3ByKa U Ap.);

* NPOU3BOAUTbL COOPKY 3IEKTPUYECKOW MJIM INIEKTPOHHOM Lienn NoCPeacTBOM COeAMHEHUs
M/WNK  MOOKMNOYEHUA 3SMEKTPOHHBIX KOMMOHEHTOB 3aAaHHbiM crnocobom (namka,
6ecnaeyHblt MOHTaX, MexaHu4YecKas cOopKa) CornacHo CXeMe;

* MPOEKTUPOBaTb U/WUNK KOHCTPYMPOBaTb aBTOMATU3UPOBAHHbIE CUCTEMbI, B TOM YMC/iE C
NMPUMEHEHUEM CMeLManIn3MpoBaHHbIX NPOrPaMMHbIX CPEACTB M /WUK A3bIKOB Nporpam-
MMUPOBAHMSA, NEKTPOHHbIX KOMMOHEHTOB, AATYMKOB, MPUBOAOB, MUKPOKOHTPO/INEPOB U/
WM MUKPOKOHTPOJIIEPHBIX NAATOPM U T. M.

MeTanpeameTHble:

peaynsmuBHele:

* yMeHue CTaBuTb y4ebHble Lenn 1 3a4adv ANsA YCBOEHUS HOBOrO mMatepuana no poboro-
TEXHUKE, UCXOAS U3 YCBOEHHbIX paHee 3HaHWM Mo y4ebHbIM npeameTam;

* KOHTPOJIb M OLIEHKA KayecTBa M YPOBHS YCBOEHUS 3HaHWM NO pOoBOTOTEXHMKE AN AOCTU-
YKEHUSA KOHKPETHbIX LieNIeN yYeHUs Ha PasfiyHbIX 3Tanax obyyeHus;

B conepxaHue 69



http://arduino.ru/Reference
https://www.tinkercad.com
https://www.tinkercad.com

TOUKA !'POCTA TEXHOJOrUA

* CNOCOBHOCTb K CAMOPEerynaunu ans Mobunmsaumm cun U 3HePrumn NpyU YCBOEHUU HOBOTFO
Martepuana B pobOTOTEXHUKE;

nosHaBamersbHele:

* UCMOoNb30BaHWe KOMMNEKTYIOLWMX AeTanel pobOTOTEXHUYECKOrO Habopa B COOTBETCTBUU
C UX OMWUCaHWEM U TEXHUYECKMMU XapaKTepUCTUKaMK;

* MocTaHOBKa U hopMynMpoBaHue 3adadm no poboToTexHuKe U paspaboTtka niaHa eé pe-
LUEHWA C UCMOMb30BaHUEM NpeanaraemMbix 4js 3TOro Aetasen no poboTOTEXHUKE;

KOMMYHUKaGMUuBHole:

* YMeHMWe COTPYAHWYaTb C YYMTENEM U C OLHOKMACCHUKAMW WM YeHaMWM KOMaHAbl Ans
onpeneneHns uenu u dhyHKUUA YY4aCTHUKOB MpU peLLleHMn TBOPUYECKHUX 3adad no poboro-
TEXHUKE;

* yMeHue BbIiBNATb NPO6eMbl ¥ MPUHUMATL PELLEHWUs, HE Bbi3blBas KOHQIMKTHbIX CUTya-
LMK NpY KOMaHAHOW paboTe Hap NPoOeKTaMu No PobOTOTEXHUKE.

JInyHOCTHBIE:

* JINYHOCTHOE M NpodheccuoHasibHoe caMmoonpenesieHe C Y4ETOM PasBUTUA U BHeAPEeHUA
HOBbIX Npodeccuii B 06nactv pobOTOTEXHUKU U aBTOMATU3ALMH;

* MOHMMAaHMWE CMbIC/Ia YYEHUS, YMEHWE YCTAHABIMBATD CBA3U MEXAY Liesiblo 00yYeHus po-
BGOTOTEXHUKE U Pe3y/bLTaToM.

Bpems peanusaumu: 2 akageMmnyeckux vaca.

Ob6opynoBaHre 1 Matepuanbl: HAOOP AJiIA KOHCTPYMPOBAHWA NPOrpaMMUpyEMbIX MOAENen

nHxkeHepHbix cuctem AR-DEK-STR-01 ot OO0 «[puknagHas poboToTexHuKas.

X04 YPOKA

dtan ypoka 1. MotuBaumsa K yue6HOM AeATeNbHOCTU

MNpennonaraemas NPOAO/IKUTENBHOCTb: 5 MUH.

Meparornyeckas AeATeNbHOCTb yYUTENA

MpoBepsieT roTOBHOCTb K YPOKY, OpraHu3yeT BHUMaHUe Knacca K paboTe Ha ypoke, co34aéTt
MOMOXKWUTENbHbIM 3MOLMOHANbHBIM HACTPOM Y 0byJatoLmxcsa. 3aaaéT BONPOCh!, BOB/IEKas yye-
HUKOB B beceay:

1. Y10 BbI )XAETe OT 3TOro 3aHATUA?

2. Kak Bbl pymaeTte, 0 4éM Mbl cerogHs 6yaem roeoputb?

3. Y10 BbI 3HaeTe no 3ton Teme?

YuebHasa peatenbHOCTb obyualowmxcs

OMOLMOHaNbHO HACTPanBaIOTCA Ha NPEACTOALLYIO YYebHYIO LeATeNbHOCTb.

Jtan ypoka 2. AKTyanusaums u 0606weHne sHaHMI

MNpepnonaraemas NpoAO/IKUTENBHOCTb: 5 MUH.

Meparornyeckas AeATeNbHOCTb yYUTENA

Mpepnaraet BCNOMHUTL OMPeAeNeHNUs U NOHATUSA, M3YYEHHbIE HAa NPOLLIOM 3aHATUK, obna-
CTW NPUMEHEHUS MUKPOKOHTPOJIJIEPOB Ha NPOU3BOACTBE.

3apaét Bonpocsi:

1. Tne Ha nnatdopme HaxoauTca npoueccop?

2. KakoB 06bEM NamMATM MUKPOKOHTpOsINepa?

3. [ne HaxoauTca rHe3no ana nogknovennsa USB-kabena? [ns yero npumeHsercsa coegu-
HEeHWEe MUKPOKOHTpOJIIepa C KOMMbIOTEPOM?

4. CKonbKo UM pOoBbIX KOHTAKTOB (BXOA0B / BbIXOLOB) e€CTb Ha nnatcdopme? [oe oHu pac-
NONOXeHbl?

5. Nouyemy HekoTOpble LU POBbIE KOHTAKTbI OTMEYEHbI 3HAaKOM ~ (TMnbaa)?

6. [ne HaxomAaTCA KOHTaKTbl AnsA Aoctyna K nutaHuio? Kakoe HanpsikeHue wcnonb3yet
Arduino?
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7. [ne HaxopATcsA KOHTaKTbl «3eMiA» ? CKOMBbKO TaKMX KOHTAKTOB pasMeLLeHO Ha nnatcdopme?

8. [ne HaxoauTca KHoMKa cbpoca? [lns yero oHa Cny>Kut?

9. [ne Haxoautca BCcTpoeHHbir ceetoanoan? Kak oH o6o3HadeH? K kakoMy undbpoBoMy Bbl-
XOZY OH NMOAKJIIOYEH?

10. [ne HaxopATCsA CBETOAMOAbI, KOTOPble MOTYT CIYXXWTb MHOMKATOpPAMMW 3arpysku npo-
rpamMmbl? Kak oHn o603HaueHbI?

YuebHasa peatenbHOCTb 0Oyyatowmxca

BbicTynatoT ¢ foKnagamu, oTBeYatoT Ha BOMPOCHI.

OtBeyvaloT Ha BONPOChI, apryMeHTUPYHOT OTBETI.

Cnepsat 3a oTBETAMM U BbICKa3blBAaHUSAMU APYrUX YYEHUKOB.

Jrtan ypoka 3. UsyueHune HoBoro marepuana

MNpennonaraemas Npoao/KUTENbHOCTb: 50 MUH.

Meparornyeckas AeATeNbHOCTb yYUTENA

OpraHu3syeTt 0CBOEHWE HOBbIX MOHATUIM C UCMOJIb30BAHUEM MPE3eHTaLUM.

B poboTtotexHMuyeckux npoektax, paspabarbiBaeMbiX C UCMOb30BAHWEM MpOrpaMmupye-
MbIX MUKPOKOHTPOJINIEPHBIX MOLYNEN, KPOME NepednCeHHbIX B NPeablayLLEM YPOKe KOMMIeK-
TYIOLLMX UCNOJIb3YETCA MHOXECTBO APYrUX KOMIMIEKTYIOWMX: Pa3/IMYHble AATYUKU (ABUKEHUS,
TeMneparypbl U BAAXKHOCTWU, MarHUTHOrO NoJiA, BUOpaLMK1, yrapHOro rasa, OrHs, AOXKAA, BNaXx-
HOCTM MOYBbI U Ap.), @ TaKXXe pene, KapTa NamMsaTh, Yacbl peasibHOro BpeEMeEHU, paguonepenar-
yuku, mopynb RFID, moayne GPRS u 7. o.

MporpammupoBaHue ntoboro ycTpoMcTea Ha OCHOBE MUKPOKOHTPOJIIEPA COCTOUT U3 ABYX
3Tanos:

1) co3paHve NporpaMMHOro Kofa Ha KOMMbloTeEPE C UCNOJIb30BAHMEM CMNeLUanbHON cpeapbl
pa3paboTku, BKAOYAlOLWEN B cebs pefakTop, OT1aaYuK, KOMNUASATOp, OMbMoTekn u apyrue
cpeacTea pa3paboTunKa;

2) 3anucb (3arpyska) NporpaMMHOro Kofa B MUKPOKOHTpoiep.

Insa ynobcTea BbINOMHEHUA 3TUX 33434 MOXHO BOCMOJ/Ib30BATLCA CPpefor pa3paboTku Ap-
ayvHo ¢ CU-nopgo6bHbIM A3bIKOM NMporpaMmMUMpoBaHus 1 nnatamu ApgyuHo (puc. 1).

5 sketch jul12a | Arduino 1.6.12 NS

[
| @aiin Mpaska Crets HMrctpymentor Momows

pu your maln coae NEere, O Iun repeatcedly: I

Arduine/Genuing Una Ha COMI

Puc. 1. Cpena paspabotku ApaynHo

Mnatbl ApayMHO MMEIOT pa3bEMbl ANS COeAUHUTENbHbIX NPOBOAOB, CBA3aHHbIE C COOTBET-
CTBYIOLLMMM NOPTaMU MUKPOKOHTPOJI/Iepa: NopTbl BBOAA — BbiBOAA UMdposoro curHana DO-D 13,
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nopTbl BBOAA aHanoroeoro curHana A0-A5, nepesanyck BHyTpeHHew nporpammbl (RESET), nuta-
Hue (VCC+, GND—), BHewHui TakToBbIM reHepaTtop  AREF — Bbixog aHanoro-uucdposoro npe-
obpasosarensa (ALIM). OtoenbHble NnopTbl BEOAA-BbIBOAA TAKXKE MMEIOT CreuuasibHoe HasHade-
HUWe: NpepblBaHWsA, TalMepbl, cneuunasbHble NopTbl 0bMeHa uHdopMauuen v T. 4.

Insa Havana pabotbl ¢ nnato ApayMHo unu ¢ ApayMHO-COBMECTMMbIMU MniataMu U3 pas-
NINYHBIX POBOTOTEXHMYECKMX HABOPOB HyKHO: 1) yCTaHOBUTb Ha KOMMbIOTEP [AparBep
USB-nopTa MMKpPOKOHTpONNEPHOM Nnatbl, MO KOTOPOMY MOAK/IOHAETCA niata K KOMMNbloTepy;
2) ckadatb U ycTaHoBWTb cpeay paspabotku ApayuHo IDE; 3) nogkniounts nnaty ApaymHo K
KOMMbIOTEPY M 3amyCTUTb BCTpoeHHbIn B IDE npumep mMuranusa ceetogmopna; 4) paspabartbisarb
nosnb30BaTesIbCK1e MPOEKTbI.

®dDyHKuuM BBOAA-BbiIBOAA ApAYyUHO

LlugppoBoli cueHan, Takke HasblBa€Mbli OUCKPEMHbLIM, UMEET TOMIbKO ABa 3HayeHus, 060-
3HayaemMmble: lornyeckuit 1 (ectb HanpsaykeHue) U norudeckut 0 (HeT HanpsXKeHUA).

AHan10208bil cuzHasn. MUKpOKOHTpOIIepHas niata AeNuT AUana3oH BXOAHbIX aHaNoroBblX
3HadeHun ot 0 go 5 B Ha 1024 pa3nuuHbIX 3HaYEHWM OAMHAKOBOMW pa3MepHOCTU. Takum obpa-
30M, Ha auanasoHe mexay 0 u 5 B HanpsikeHue 0 B cootBeTctByeT gecatnyHomy 0, a 5 B coot-
BetcTeyeT makcumymy 1023. MpomeskytouHoe 2,5 B 6ynet cooteetcTBOBaThH 3HaYeHuto 512, Tak
Ha3biBaembiit 10-paspsagHbii ALM B guanasoxe ot 0 go 5 B moxet o6Hapyutb 1024 3HaueHus
n umeTb ToyHocTb 5 /1024 unu npumepHo 0,005 B.

LLlupomHo-umnynecHas mooynsuus (LLIMM) — meTop, HENpepbIBHOrO M NOCTENEHHOrO W3-
MeHeHuA HanpskeHus ot 0 go 5 B, 3a cuét uameHeHMa ANUTENBHOCTU (TOYHEE CKBaXKHOCTM)
umnynbcos, npuyém yactotra 1000 repy (M), a He 1 Tu. JAnTenbHOCTb UAK CKBAXKHOCTb UM-
nynbca umeeT 256 3HayeHui, T. e. AnA [ocTmxkeHUa Hanpsxenus ot 0 go 5 B nponcxoput yee-
nuyeHue ckBaxkHoctu ot 0 go 255.

[ns BbiBOAA M3 MMKPOKOHTPONINIEPHOM NNaTbl aHanoroesoro curHana e suge LUMM nnu PWM
MCNONb3YyOTCA OTAesNbHble uucpoBble BbiBOAbl. Hanpumep, BbiIBOA HA KOHTAKT 3 umcna 255 o3-
HayaeT nogartb Ha 3ToT KoHTakT 5 B. Kaxpmoe 3Hauenne ot 0 go 255 6Gepér Ha cebs:
5 / 256 = 0,0195 B, u ecnu 3HaueHune Ha nobom PWM koHTakTe ymMHOXMTb Ha 0,0195, nonyunm
Hanpsi>xeHWe BbiBOAA B BosibTax. Hanpumep, ecnu Boiectn Ha LLUMM — koHTakT 6 3HaueHue 150
3TO O3Ha4aerT, YTO Mbl Ha 3TOM BbixoAe nonyunm Hanpskenue: 150 * 0,0195 = 2,9 B.

®DyHKuMKM uudpoeoro eeopa-ebiBoAA

pinMode (). Mepen ncnonb3osaHMeM LMMPOBOro KOHTaKTa Kak BXO[, WK BbIXO[ Heobxo-
AMMO CHayasna CKOHUIryp1MpoBarb LMdpPOBOM KOHTAKT C noMolubto cyHKumnM pinMode(). Ha-
npumep, pinMode(pin, mode) ncnonb3yet apa napamertpa: pin 1 mode. NapameTtp pin sB-
nAeTcA HOMepoM UM(GPOBOro KOHTaKTa, a napamMetp mode nNpuvHUMaeT 3HayeHWe OLHOMU U3
Tpéx koHcTaHT: INPUT unu OUTPUT.

digitalRead(). ®yHKuMsA npefHasHauyeHa ANA YTEHUA COCTOSIHUSA UMGPOBOro KOHTaKTa
pin, 3agaHHoro B ckobkax, Hanpumep: x = digitalRead(pin). MapameTtp pin asnsetca Home-
POM KOHTaKTa, U3 KOTOPOro Bbl XOTUTE YnTaTh undposor curHan HIGH nn LOW.

digitalWrite(). ®yHKuus npegHasHayeHa AN1A 3anNUcK B LMPPOBON KOHTAKT KOHKPETHOIO
3HaueHusa HIGH unu LOW. Hanpumep: digitalWrite(pin, value) — roe napamertp pin aensa-
lOTCA HOMEPOM KOHTaKTa, a value sBnseTca norMyeckum ypoBHEM, KOTOPbIN HYXXHO 3anucarb,
1. . HIGH unu LOW.

®DyHKUMKM aHANOroBoro BEOAA-BbiBOAA

analogRead() — pnna uTeHMA 3HayeHMs C aHanoroBoro KoHTakta. Hanpumep: int
analogRead(pin) uuTaet 3HaueHMe HaNPsSXKEHUS HA KOHTaKTe pin U BO3BpPaLLAET 3HaYeHue
Kak Tun int. [apameTp pin o6o3Ha4aet aHanoroebin KoHTakT AQ...A5.

analogWrite(). B npumepe analogWrite (pin, value) 3ta cdyHKUMs npegHasHadeHa ans
3anucu B LLUMM-koHTaKT pin (1. e. B undpoBble KOHTaKTbI: 3, 5, 6, 9, 10, 11) kOHKpeTHOro 3Ha-
yeHusa value (1. e. uenoro uncna ot 0 go 255).
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PaccmoTpum npuMepbl UCMONIb30BAaHUA 3TUX KOMAHA A3blka ApAayuHoO

NMPUMEP 1.

void setup() {

pinMode (2, INPUT); // HacTpolka uUMOPOBOTO NIMHA 2 Ha BHBOX

pinMode (13, OUTPUT); } // HacTpoika uLMOPOBOTO ImMHa 13 Ha BBOI

void loop () {

int sensorValue = digitalRead(2); // urenue umMbpoOBOTO CHIHAJA C OMHA 2
if (digitalRead (2)==HIGH) digitalWrite (13,HIGH); // ecnu Ha nuHe 2

// BHCOKMIM LMOPOBOM CUTHAJ, TO BEHBECTU TaKXe BHICOKMI LUOPOBOM

// curHamn Ha nuH 13, T.e. BKJIOYMTL CBETOOMOI, MHAUe B CJENyIeld CTPpOoKe
// — BHIKJIOUUTEL CBETONMOI

else digitalWrite(13,L0OW); }

NMPUMEP 2.

void setup() {

Serial.begin(9600); } // wumuuumanusauma paboTe MoHMTOpPA IOpPTa
void loop () {

int sensorValue = analogRead(AQ0); // uTeHve aHaJIOTOBOTO CHI'HAja C
// auamorosoro mnmuHa A0

float voltage = sensorValue * (5.0 / 1023.0);
Serial.println(voltage); } // BeBOOD B MOHMTOP HOpPTa

NMPUMEP 3. (noxoxui npumMep Ha http: / /arduino.ru /Reference /AnalogWrite)

// 3BamaHue GpKOCTM CBETOOMONA [IOTEHUMOMETPOM, MNOIKJIOUEHHEM K A3

int led = 9; // cBeTonuon MNONKJIOYEH K BHIXOIOY 9

int val = 0; // mepeMeHHas oJIS XPAHEHUS SBHAUYESHUS

void setup() {

pinMode (led, OUTPUT); } // HacTpolika mopTa 9 Ha BHXOI

void loop () {

val = analogRead (A3); // cuuTHBaeM 3HauUeHMe [OTeHIMOMeTpa C A3
analogWrite (led, val / 4); } // analogRead BosepamaeT 3Haueuus orT 0
// mo 1023, analogWrite moimxkHO OBITH B mmanasoHe or 0 mo 255

YuebHasa peatenbHOCTb 0Oyyalowmxcs
Cnywatot ob6bacHeHue yuntens. GUKCUPYIOT NoydYeHHYo MHdopMaLMio B TeTpaasx.

JT1an ypoka 4. [lpoBepka nOHUMMaHUA U NEPBUYHOIO 3aKpenneHusa
MNpennonaraemas npoaokutenbHocTb: 20 MUH.

Meparornyeckas AeATeNbHOCTb yYUTENA

Mpepnaraet obyyaoLMMCs BbINMOSHATL 3a4aHUS.

YuebHasa peatenbHOCTb 0Oyyatowmxcs

AHanusunpytoT yuebHbIM MaTepuras, BbINONHAIOT MHAWBUAYaANbHO 3adaHus Ha MK,

Jtan ypoka 5. KoHTponb ycBoeHusa maTtepuana, KoppeKums owmnbok
MNpennonaraemas NpPoOAO/IKUTENBHOCTb: 5 MUH.

MNeparorMyeckas AeATeNbHOCTb yYUTENA

KoHTponupyert BbinonHeHue paborbl.

OcyuiecTBnser He0H6Xo0AMMYIO MOMOLLLb.

Koppektupyet xoga paboTbl, aKLeHTUPYET BHUMaHWE Ha BO3MOXHblE OLLIMOKM.
MoasoauT utorn npoaenaHHon paboTbi.
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YuebHasa peatenbHOCTb 0Oyyalowmxca

npOBO,EI,FIT CaMOKOHTPO/J1b, HAXOAAT U UCNPaBAOT BO3MOXHbIE OLLMBKM.

MoaBoaaT pesynbrarbl paboTbl, PUKCHUPYIOT B TETPALM.

JT1an ypoka 6. UHdopmMmauusa o TBopuecKom 3aaaHuu u pecdnekcus

lNpennonaraemMas NPOAOMKUTENBHOCTb: 5 MUH.
MNeparoruyeckas peAaTenbHOCTb yuntens

TEXHOJ1IOIUA

lNpepnnaraet 3agaHue: NOBTOPUTb U3YHYEHHbIW MaTepuas, U3y4ynuTb CPABOYHbIE CBEAEHMUSA MO
A3bIKY NPOrpamMMMpPOBaHUsA Ha cawTe arduino.ru B pasgene «[lporpammupoBaHues; npegnara-

€T NoAroToBUTb MCCﬂe,D,OBaTeﬂbCKMl)'I NPOEKT «PoboTbl He NPOCTO UTPpyLUKa».

MomoraeT ocyLecTeutb pedieKCUBHYIO y4ebHyto AeATeNbHOCTb HA OCHOBE BOMPOCOB:

1. Yto HoBOrO y3HaNu cerogHsA?
2. Yto nokasanocb 0CO6eHHO MHTEPECHBIM U BayKHbIM?

3. BblIM M [OCTUrHYTHI BaMK LLeNK, KOTOpbIe Bbl AS1A cebs onpenennv B Hayane ypoka?

YuebHasn peatTenbHOCTb 0Oyyalowmxcs
DuKCUpYIOT 3aaHue B TeTpaau.
OcyuiectBnsioT pednekcuio yHebHON feaTenbHOCTH.

CootHocsT pe3ynbratbl yqe6H017| [eATENbHOCTU C nocTaBfieHHOM uesiblo, NJIaHUPYIOT Oalib-

HeWLwune uenn neAaTesibHOCTH.

MATEPUAJbI ANA NOANOTOBKU K YPOKY
Marepuansl pna konupoBaHUs

MoHumop nopma
void setup() {

Serial.begin (9600) ;

L)

void loop () {
int sensorValue = analogRead (A0);

float voltage = sensorValue * (5.0 / 1023);
Serial.println(voltage);

Onepamop nepexooda if

Packpolime pabomy onepamopa if
void setup() {
pinMode (2, INPUT) ;
pinMode (13, OUTPUT) ;
}
void loop() {
int sensorValue digitalRead(2) ;

else digitalWrite (13, LOW) ;

Onuwume pabomy cnedyrowe2o ckemya (npoepammel).

Onuwume pabomy cnedyrowe20 ckemya (npoepammei).

if (digitalRead (2)==HIGH) digitalWrite(13,HIGH);
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CepBonpuBoo
Onuwume pabomy credytowe2o ckemya (npoepammel).
#include <Servo.h>
void setup() {
myservo.attach(9);

} i
void loop() { '
myservo.write (0); // ycra”aeimmpeaeMm yroxa 0° E
delay (2000) ; i
myservo.write (90); // ycraHaeiuBaem yrosa 90° H
delay (2000) ; !
myservo.write (180); // ycranaBiaueaem yros 180° i
delay (2000) ; E

Xudkokpucmannuyeckuli uHOuKamop i
' Onuwume pabomy cnedyrowe2o ckemya (Npo2pammei). '
E #include <Wire.h> E
: #include <LiquidCrystal I2C.h> i
i LiquidCrystal I2C lcd(0x3F,16,2); E
E void setup () { E
! lcd.init () ; !
5 lcd.backlight () ; i
H lcd.print (“Hello, world!”); E

lcd.setCursor (0,1);
lcd'print (“****************”) ;

}
void loop() {}

3A0AHUA K YPOKY

1. Moakntounte MUKpPOKOHTponiepHyto nnaty k USB-nopty komnbtoTepa. 3anycture npu-
noxenve «ucnetuep yctpovicte» u B pasgene COM nocmortpute, k kakomy COM-nopty noa-
K/lounnacb Balla nnara.

2. 3anyctute cpeny paspabotku ApayvHo IDE, kotopas 6bina MHCTanIMpoBaHa Ha KOM-
nototep paHee. [lanee HyxHo otMeTuTb HOMep COM-nopTa, K KOTOPOMY NoAK/YMNaCh niara
ApayuHo, B MeHto: UHCTpyMeHTbl ---> NopT ---> COM. B 310M ke MeHio BbiO1paeTcsa T1n nia-
16l AppyvHo, 1. e. UNO, NANO, META, MUKPO, LEONARDO v ap. B Hawem cnyyae META.

3. Mocne nogkntoueHns K Komnbiotepy nnatel ApayvHo, onpeaenenns COM-nopra 1 Bbibo-
pa TMna nnatbl HEO6XOAMMO MPOAEMOHCTPUPOBATL PaboTy Miarthl, 3anyCTMB BCTPOEHHbIN B
cpeny paspabotku npumep «Blink» (Muranus csetogmopa). 3anyckaem npumep «MuraHue
ceetognopay Tak: Maun ---> lpumepsl ---> Basics ---> Blink. lNocne atoro B okHo Apaywu-
Ho IDE 3arpysutcsa nporpamma (kog, CKeTd), COOTBETCTBYOLWAA BbIOPAHHOMY MpUMepy Mura-
HUA cBeTopgmona. [lanee HakMMaeM nocsefoBaTeNibHO ABe CleayloLine KHOMKK B BEPXHEN Ya-
ctv okHa AppayuHo IDE:

MPOBEPUTD: [ ] 3ATPY3KA: .
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3a npoueccoM NpoBepKU U 3arpy3ku MOXKHO HabnoaaTb B HUXKHEW YacTu OokHa Apayu-
Ho IDE. Mocne 3arpysku, ecnu BCE BbINOSIHWAW MPABUIbHO, HAYHETCS MUraHWe CBeToaMoaa,
NOAK/IIOYEHHOIO K COOTBETCTBYIOLLEMY MOPTY, UM HA nnatax ApAyMHO TaKoM TeCTOBbIM CBe-
TOOMOA, PacrnosioXKeH MPSAMO Ha njate U napannesibHO NMOAKMOYEH K KOHKPETHOMY MOpTy
(k 13 Ha nnate UNO, k 22 Ha nnate coemectumon ¢ MEGA). Ceetoanop 6yaeT muratb C WH-
Tepeanamu B 1 cek.

4. Paccmotpum cketd Blink pna muranums ceetoguopa. [Insa npoctoTbl KOMMeHTapuu w3
cketya Mbl yaanum. OctaHeTcs BOT 4TO:

void setup() {

pinMode (LED_BUILTIN, OUTPUT) ;

}

void loop () {
digitalWrite(LED_BUILTIN, HIGH) ;
delay (1000) ;

digitalWrite (LED BUILTIN, LOW);
delay(1000) ;

}

Lpyrov BapyaHT 3anu1cu Toro xe ckertya:
int led = 13;

void setup() {

pinMode (1led, OUTPUT) ;

}

void loop () {
digitalWrite (led, HIGH) ;
delay (1000) ;
digitalWrite (led, LOW);
delay (1000); }

Mnn MOXKHO TaK 3anucaTb 3TOT Ke CKeTY:

void setup() { pinMode (13, OUTPUT); }
void loop () {

digitalWrite (13, 1);

delay(1000) ;

digitalWrite (13, 0);

delay (1000); }

KoHctaHta LED _BUILTIN ykasbiBaeT Ha BcTpoeHHbin ceetoaunog,. HIGH n LOW-koHcTaHThI,
yKasblBaloLMe Ha BbICOKMM W HU3KWUK CWUTHAn, T. €. BK/OYEHWE W BbiktodeHue. DyHKuus
pinMode() HacTpauBaeT nopt Ha Bxoa unu Bbixod. PyHkuus delay(1000) 3apaér Bpems 3a-
aepxxku B 1000 munnucekyHg, (T. e. 1 cekyHaa).

5. U3meHuTe napametp cyHkummn delay() ¢ 1000 Ha 100 nnum Ha ppyroe ymcno u 3arpysure
CKeT4 noeTopHo. Ecnu BCE caenanun npaBunbHO, TO Bbl AOMKHbI YBUAETb APYrOM PEXUM MUra-
HWUA cBeTOoAMOAA, B 3aBUCMMOCTU OT BBEAEHHbIX napameTpoB. MoXHO eLLé No3KCnepuMeHTH-
poBatb ¢ napameTtpamu dyHkuuu delay().

OBPATUTE BHUMAHMUE!

Ckety (nporpamma) Ha si3bike ApayMHO MMeeT Tpu pasfena uau 6noka, uaywme apyr 3a
LPYrom B CTPOroM Noc/ief0BaTe/IbHOCTU CBEPXY BHU3:

1) 6nok nogkntoyeHus 6ubnuotek (3to genaerca ¢ nomowpto avpekTvebl #Hinclude) u
00bABNEHUS NEPEMEHHBIX U €ro TUMOB (MHOrAa NepeMeHHbIe OOBABAAIOT C MOMOLLBIO AUPEKTH-
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Bbl #define, Ho YacTo 6e3 31O AMPEKTUBDI, KaK B NpuMepe MuraHua ceetoguona. Ctpoky int
led = 13; moxxHo 3anucarb Tak: Hdefine led 13);

2) 610K HacTpoeK HauuHaeTca ¢ dyHKumun setup(){...} n npegHasHayeH AN HACTPOMKM
PEXXMMOB paboTbl BbIBOAOB, CKOPOCTU Nnepeaayun MHbopMaLmmu NopTos U T. 4.;

3) ocHoBHOM G/IOK MpPOrpamMmMbl COAEPXKMT MOC/EL0BATENBHOCTb KOMaHA, MpefHa3HadeH-
HbIX AN PELleHWUs KOHKPETHOWM 3afayu, M HauuHaetcs 3TOT 670K C yHKUMM BECKOHEeYHOro
uvkna loop(), Kotopas 3actaBnsieT NOBTOPATLCSA 3a4aHHOM B 3TOM (hyHKUMM CEPUU KOMaHA,.
Mpu KaXkaoM Lware NOBTOPEHWU BYAYT MEHATLCA KaKWe-TO AaHHbIe, BbIYUCISEMblEe B MPOrpam-
Me, WKW NoKa3aHus, CHUMaeMble C 4aTYMKOB.

[ns 3anucu cketya Ha s3bike ApAyMHO MCMONb3YEeTCS CUHTAKCUC, MOXOXUM B si3blKe Mpo-
rpammupoBanusa Cu.

NMepeyeHb AOCTYNHbIX UCTOYHUKOB UH(OPMALMUKU: CalT ANs U3yYeHUsa a3blka Apayu-
Ho: http://arduino.ru/Reference, cant gns cosgaHus npoektoB ApayuHo: https://www.
tinkercad.com
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nep. c aHrn. — CIM6.: BXB-MNetepbypr, 2015. — 336 c.

3. lMemun B. A. Co3paHune ymHoro goma Ha 6ase Arduino. — M.: IMK [pecc, 2018. —
180 c.

4. bokcenn k. U3yuaem Arduino. 65 npoektos ceonmu pykamu. — CI6.: Mutep. 2017. —
400 c.

5. betikman [Ox. KoHctpyumpyem pobotoe Ha Arduino. lNepsble warn / nep. C aHm.
O. A. Tpedunoso#n. In. usg. — M.: Jlaboparopus 3Hanum, 2016. — 323 c.

6. ApHonwd, Cmoapm. Arduino ans HauMHAKOLWMX: CaMblit MPOCTOM MOLLArOBbIA CAMOYYU-
Tenb / Crioapt ApHonba ; nep. ¢ anm. M. PaittmaH. — Mockea: Jkcmo, 2017. — 256 c.

CueHapuii ypoka N 6. B8edeHue 8 3D-modenupoBarue u npomomunupoBaHue

YpoBeHb 06pa3oBaHus: OCHOBHOe obLLee.

MpenmeT: TexHonorus.

YpoBeHb 13yyeHus: 6a3oBblii.

Tema: Beepenve B 3D-MonenmpoBaHue U NPOTOTUNMPOBaHHUE.

Knacc: 6.

Tun ypoka: KOMOUHMPOBAHHbIN.

Llenb ypoka: o3HakoMuUTb obyvatomxcs ¢ noHATuaMKu «3D-MopenmpoBaHue» U «npoToTU-

MUPOBaHUE.

Mnanupyemoie pezynemamel

MNpegmMeTHble:

* HasblBaTb W XapaKTEPU30BaTb aKTyasibHbleé U MEPCMNEKTUBHbIE TEXHONOMUU MaTepUasibHOM
W HemaTepuanbHoK cdepbl;

* CnepoBartb TEXHOMOMMYECKOMY MPOLECCY, B TOM YUC/ie B NPOLECCe U3roTOBNEeHUs Cybb-
€KTUBHO HOBOIO MPOJYKTa;

* BbINOJIHATL YEPTEXKM M ICKM3bl, a TakKe pabotatb B CUCTEMAxX aBTOMATU3UPOBAHHOMO
NMPOEKTUPOBaHMUS;

* BbINONHATL Ha30Bble ONepauun pefaktopa KOMMbIOTEPHOIO TPEXMEPHOMO NPOEKTUPOBA-
HUSA;
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co3paeatb 3D-mMopeny, NpUMeHs s passiuyHbleE TEXHONIOTMK, UCTIONb3YSA HEABTOMATU3WUPO-
BaHHble W /WM aBTOMATU3UPOBaHHbIE UHCTPYMEHTbI;

aHanm3nposarb (hopMOODHPa30BaHWUE MPOMbILLIEHHbIX U3LENNMH;

XapaKTepu3oBaTb OCHOBHble MeTOAbI /CNocobbl /NPUEMbI M3rOTOB/IEHUS OOBEMHDBIX AeTa-
NeK U3 pa3NnyHbIX Matepuasnos, B TOM YUC/Ie C MPUMEHEHWUEM TEXHONOMMYECKOTO 06opy-
[OBaHus;

NONYy4YUTb U NPOAHANU3UPOBATH OMbIT U3FOTOB/IEHUS MaKeTa UKW NPOTOTMNA.

Metan peaoMeTHble:

COCTaB/IATb M/aH pelleHns NpobieMbl (ONUCbIBATb XKMU3HEHHbIM LMK BbIMNOSIHEHUA MPO-
€KTa, a/IfOpUTM NpPOBeAeHUs UCCNENOBAHUSA);

aHanu3MpoBartb U 0OOCHOBbIBATbL MPUMEHEHWE COOTBETCTBYIOLLENO MHCTPYMEHTapUs Ans
BbIMOJIHEHUA y4eOHOMN 3a4auu;

onpenenatb, Kakne AeWCTBUA MO PELLEHMIO y4eOHOM 3a4aum MM napameTpbl 3TUX AeK-
CTBWI NPUBENU K MONYHEHWUIO UMEIOLLLErOCA NPOAYKTa yyebHOM AeATeNIbHOCTH;

co3pasarb abCcTpaKTHbIM UK peanbHbii 0bpas npeamerta u,/unu aefeHus;

nepeBoOAMTb CJIOXHYIO MO cocTaBy (MHOroacneKkTHyro) MHdbopMauuio U3 rpaguyeckoro
“nu hopMann3oBaHHOro (CMMBOJILHOMO) NPeACTaB/ieHUs B TEKCTOBOE M HA0BOPOT;
CTPOUTb MO3UTUBHbIE OTHOLLEHMS B Npouecce y4ebHOW M Mo3HaBaTesibHOW AeATesIbHO-
CTH.

JlnuHoCTHbIE:

FOTOBHOCTb M CNOCOBHOCTb o6yqa|ou.|,v1xc;| K CaMOpa3BUTUIO U CaMOO6pa3OBaHM}0 Ha OC-
HOBE MOTUBaUUU K o6yqumo M MO3HAHMUIO;

CbOpMMpOBaHMe UesIoCTHOro MMpoBO33peHnd, CoOoTBeTCTByloulero COepeMeHHOMYy ypoB-
HIO Pa3BUTUA HAYKKU U O6LLI,eCTBeHHOl\;1 NPaKTUKHK.

Bpemsa peanuszauuu: 2 akagemMmyeckux yaca.
O6opynoBaHue U MaTepuanbl: KOMMbloTep (MHTEPAKTUBHAA AOCKa), npoekTop, 3D-npuH-
Tep, punameHT.

X004 YPOKA

dTan ypoka 1. MotuBaumsa K yue6HOW AeATENbHOCTU
MNpennonaraemas NPoAO/IXKUTENBHOCTb: 5 MUH.
Meparornyeckas AeATeNbHOCTb yYUTENA

Co30a€éT NonoXKuUTebHbIA 3MOLMOHANbHbLIM HACTPOM Ha pabory.
3apaért Bonpochl, BOBNEKAs yHEHWKOB B 3BPUCTHHECKYIO Beceay.
Bonpocsi:

1. Yto Takoe 3D-momenvpoBsaHue?

2. Y10 Takoe 3D-nevyatb?

3. Co3paBanu 1 Bbl COBCTBEHHbIE MOAENN?

Hanpaensert yueHUKOB Ha (hOpMyIMPOBaHUS TEMbI M LLENN YpOKa.
YuebHasn peatenbHOCTb 0Oyyalowmxcs

Mo6u1nun3yloTca 1 opraHu3yloTCsA Ha NpeacToALLyto pabory.
BcTynatoT B AnManor ¢ yuutesiem, BbiICKa3biBalOT CBOIO TOUKY 3PEHMUS.
OtBevaloT Ha BONPOCHI, apryMeHTUPYHOT OTBETHI.

CnepnAar 3a oTBETaMM M BbICKa3blBAHUAMU APYrMX YYEHUKOB.
DopMynupytoT TEMY U Liesb YpoKa.

MnaHupyloT AENCTBUA MO AOCTUMKEHMIO LIESIM YPOKa.

Jtan ypoka 2. AKTyanusaums u 0606weHne sHaHMH
MNpennonaraemas npogomkutenbHoctb: 10 MUH.
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MNeparornueckas AeATeNlbHOCTb yuUTEnsa

MpoBoauT hpoHTanbHyo Heceay; akTyanusupyeT MMeloLLMeCs 3HaHUs, NoMoraeT 0b6o6Lue-
HWIO TEPMUHOB U NMOHATUN.

3apaét Bonpochl:

1. Kak Bbl pymaete, SBAAIOTCA M CUHOHWMAMM MOHATUA «TPEXMEPHOE M30OpaxeHue» W
«3D-n3obparkeHune»?

2. EcTb i1 0TIMumMs Mexay nsobparkeHusaMH (MoKasbiBaeT N300paXkeHUs), CAeNaHHbIMU Ye-
noeekom B 3noxy [lpeBHero Mvpa, HanpuMep, eruneTckuMu peckamu unm pocnucsamMu Ha rpe-
YECKMX Basax, U COBPEMEHHOW YXUBOMUCHIO?

YuebHasa peaTtenbHOCTb 0Oyyatowmxca

BcTynatoT B AManor c yuutesnem, BbiCKa3biBalOT CBOIO TOUKY 3PEHMUS.

OrteeyatoT Ha BONPOCHI, apryMeHTUPYIOT OTBETbI.

Cnepst 3a oTBETaMM U BbICKA3bIBAHUAMU APYIrUX YYEHWUKOB.

JTtan ypoka 3. UsyueHue HoBOro matepuana

MNpennonaraemas npogomkutensHoctb: 40 MUH

MNeparorMueckas AeATesIbHOCTb yYUTENA

OpraHusyeTt oCBOeHWE HOBbIX MOHATUIM C UCMOJIb30BAHUEM MpPEe3eHTaLUK.

Ha cnaipax otpaxeHa cnegytowasa wuHdopmaums: «3D-usobpaxenue», «3D-mopenby,
«3D-mopenunpoBaHues, «3D-npuHTEp», aHmUumM3M «3D» paclumdposbiBaeTcs kak 3-Dimensional,
YTO O3HAYAET «TPEXMEPHbINY.

3D-mopenupoBaHme — 3TO NPOLECC CO34aHNUSA TPEXMEPHOW MOLENM KaKoro-nmMbo obbekra.

3D-mMopennpoBaHWe aKTUBHO NMPUMEHSIETCA B Pas3/inyHbIX chepax AeATeNIbHOCTU YenoBeKa:

* [OW3alH, apXUTEeKTypa, CTPOUTENbCTBO — MO3BOJMSET NpeacTaBuTb 0O6CTAaHOBKY B nome-

LLEHUM UK BHELLIHWE XapaKTEPUCTUKM OyayLLero 3gaHus;

* KuMHeMmartorpacdus, MyabTUMIUKALWUA, UHOYCTPUA KOMIMbIOTEPHBIX UrP — MO3BONSET CO-

30aTb (haHTaCTUYECKUX rePOEB UM MUPbI;

* pekK/iama M MapKeTUHI — WCMOJb3yeTcs ANA CO3AaHUA NPUBJIEKATENbHOMO M3006paxkeHus,

NOAYEPKMBAIOLLLErO JOCTOMHCTBA PEKNAMUPYEMOrO OOBLEKTA;
* HayKa W MPOMbILIEHHOCTb — WMCMOMb3YeTCA AN MPOEKTUPOBAHUA TEXHUYECKUX M3pe-
JIMK, NO3BOJISIET BU3YyaIM3MpPOBaTh U3eNine, OLEHUTb ero TeXHUYECKME BO3MOXKHOCTH.

C mMopensMu 13 nepBbIX TPEX MYHKTOB Bbl CTA/IKMBA/IUCb HE pPa3 B TEYEHME BALLUEMN XKWU3HM,
a MOXKeT ObITb NpaBuUbHEE CKA3aTb: Mbl BUAMM MX KaxKAabl aeHb. Mpu co3paHum 60blUMHCTBA
TaKUX MOAEnNen Ucnosb3oBanoch nonuroHanobHoe 3D-mopenupoBaHme.

MNMonuroHanbHas 3D-mMopenb COCTOMT M3 MHOXECTBA MPOCTbIX MHOIOYro/bHUKOB (NOJsiMro-
HoB). [MonuroHanbHoe MoaenMpoBaHMe — nepsbik noseuswmMincs cnocob 3D-mopenmposaxms.
MonuroHbl COCTOAT U3 BepPLUUH, KOTOpble 3afaHbl B MPOCTpPaHCTBE KoopauHatamu X, Y, Z.
B nepsbix nonuroHanbHbix 3D-Moaensx 3TM KOOpAMHATbI BBOAWUAUCH Bpy4HYyto. BeplnHbl no-
JIMFOHOB COeAMHAIOTCA MexXay cobor pébpamu. HYem 6osblue NOAUIOHOB Yy MOAENU, TEM OHA
TouHee. [pouecc MogenMpoBaHUA 3aK/OYAETCA B NepeMeLLeHN BEPLLWH, pEbep 1 TpaHcdop-
MaLMK CaMUX MOJIMFOHOB.

MonuroHanbHoe MopenMpoBaHWe NpUMeHseTcs, eciv HeobxoanMo co3aartb MOAesb, UMe-
IOLLLYIO XYA0XEeCTBEHHOE CXOACTBO C O6bEKTOM.

Haunbonee nonynsipHbiMu nporpamMmamu nonuroHansHoro 3D-mMopenvpoBaHus ABnAOTCA
Autodesk 3DsMax, Autodesk Maya, Blender v gp.

OpHako € NOMOLLbIO NOJIMFOHANIBHOrO MOAENMPOBAHUA CJIOXHO paccyMTaTb pasMepbl MO-
[leN1, yKa3aTb TOYHbIe 3a30pbl MEXAY 3/1EMEHTAMU UK YYUTbIBATb (hU3MYECKUe CBOMCTBA Ma-
Tepuanos. [Ina pelueHua Takux 3adady MCMNOMb3ylOTCS CUCTEMbI aBTOMATU3UPOBAHHOIMO
npoektupoBaHusa (CAIP).
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B otanumne oT nonuroHanbHOro MoaenMpoBaHWA 34eCb HET NOJSIMFOHOB, BCE MOAENN Liefb-
Hble. [TocTpoeHWe TpExMepHON MoAeNr HaAYMHAETCA C CO3AaHWUSA MJIOCKOW Urypbl, KOTOPOM
3aAaéTca HanpassieHue TpaHchopmaumun. Hanpumep, ana cosgaHus Kyba HeobxoaMmo Havep-
TUTb KBaZpaT, a 3aTeM €ro BbITAHYTb.

K CAIP MOXHO OTHecTM Takue MonynsipHble MporpaMMHble cpefctBa, Kak Autodesk
Inventor, Autodesk Fusion 360, SolidWorks, Komnac 3D v ap. Ha 3aHsaTusax mbl 6yaem cosna-
BaTb 3D-mopenu B cpene Autodesk Fusion 360.

CospanHble 3D-monenun B CAINP yacto paspabarbiBaloT An8 CEpMMHOro NPOU3BOACTBa, HO
AN5 TOro 4ToBbl OLEHUTb FrEOMETPUIO, AN3alH, COBMECTUMOCTb KOMMOHEHTOB M ApYyrve Xapak-
TEPUCTUKM, U3rOTaB/IMBAIOT NPOTOTUNDbI U3LE/TUNA.

N3HayanbHO NpoOTOTUNbI CO3AaBaIMCh NYTEM yAaneHUsa NIMLWLIHEero Matepuana C 3arotos-
KW, Hanpumep npu dpesepoBaHnn unu TodeHun. CerogHa TEXHOMOMMU NO3BONAIOT CO34a-
BaTb MPOTOTUMbI C MOMOLLbIO O6paTHOM onepauuu, fobasneHMa Matepuana — TaKylo TeXHO-
NOruIo HasblBaloT aaAUTMBHOM (oT aHrn. add — pobasnATtb). Peub, KOHEYHO e, MAET O
3D-neyvaru.

CeropHs pns 3D-neyatn Mcnonb3yloTcsa pasnunyHble Matepuansl. Paccmotpum TexHonoruio
nocnoiHoro HannaeneHua nnactuka (FDM — Fusing Deposition Modeling nnu FFF —
Fused Filament Fabrication), Tak kak B Hawei nabopatopuu ectb 3D-npuHtep (DOBOT MOOZ),
KOTOpbli paboTtaeT Ha ocHoee gaHHoro npuHuuna. FDM-TexHonorus 3akniodyaercs B TOM, 4TO
HWTb U3 TEPMOMIACTUYHOIO MaTepuas NoJAETCA B NeYaTtaloLLyto roJIoBKY, rae NPOUCXoauT pac-
nnaeneHue marepuana. lNpu 3ToM neyaraioLas rosoBKa ABUKETCA U HAHOCUT pacniaB/ieHHbIN
NAacTUK Ha nnatgopMy, co3gaBas Mofe b C/IOM 3a C/I0EM.

lNMomMKUMO TEXHONOrMK NOCIOMHOrO HanJaBfeHUsa NaacTMKa CyLecTByeT TEXHONOMUS nasep-
Hou ctepeonuTtorpadum (SLA), npy KOTOpOI NevaTb OCYLLECTBNSAETCA C MOMOLLBIO KUAKOMO
¢oTononumepa, KoTopbiv 3aTBepAeBaeT Noh AencTBueM nasepa. [oxoxui npuHUMn Mcnosb-
3yeTcs B NPUHTEpPaxX CEJIEKTUMBHOro nasepHoro cnekaHua (SLS) — neuartb ocywiectenser-
CS C MOMOLLbIO MOPOLIKOOBpasHoro Marepuana (noanMCTUPOs, HEMNOH U Ap.) M CeNEeKTUBHOIO
NnasepHoOro cnekaHua MeTansunyeckoro nopouwka (SLM).

3D-neyarb OTHOCAT K TEXHOMIOrMSM 6GbICTPOro NPOTOTUNMPOBAHMUA, TaK Kak npouecc
CO3[aHusA NPOTOTUMA COCTOMT M3 TPEX OCHOBHbIX LLArOB:

1. Co3zpaHue komnbioTepHor 3D-mopenu.

2. Moprotoska 3D-mopenu kK neyaru.

3. MNeyatb 3D-mopenw.

C KakapIM LLIAroM AaHHOro rnpouecca Mbl MO3HAKOMUMCS MNP BbIMOSHEHWUU NabopaTOPHbIX
pabor.

YuebHasa peatenbHOCTb 0Oyyalowmxcs

Cnywatot 06bsACHeHUE yuuTens.

DOUKCUPYIOT MNONYYEHHYIO MH(OPMAaLMIO B TETPAAAX.

JTtan ypokKa 4. [[poBepka NOHUMaHUA U NEPBUYHOIO 3aKpensieHus

MNpennonaraemas nponomkuTenbHocTb: 20 MUH.

Meparornueckas AeATeNlbHOCTb yYUTEna

Mpennaraet nourparb B urpy. Pasnaér KapTouku ¢ M3obpakeHUsAMU NPeaMEeTOB UM KOH-
CTPYKUMIA M npegnaraeT obyyalowmnmMcs npeanonoXKutb, C MOMOLLBIO KAKOro BUAA MOLENUPO-
BaHWSA Nyylle co3haTb TPEXMEPHYIO MoAesb npeamMeTa (C NOMOLLBIO MOSIMIOHANbHOTO MoAEeNU-
POBaHMA WM CUCTEM aBTOMATU3MPOBAHHOIO MPOEKTUPOBAHWUA) U Pa3[eNUTb KAPTOYKM Ha
2 rpynnbl.

KapTouku ¢ n3obpaxkeHUAMM pasfiMyHbix 0ObEKTOB, HanpuMep OTBEPTKA, Yebypaluka, 3a-
AL, peaykTop, 6onua v T. 4. Urpy moxkHo nposecTu ¢ nomoupbto cepsuca LeaningApps (puc. 1).
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PaznomuTte KapTodMEM Ha OBa cTonGuKa
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Puc. 1. xkpaH yuebHoit urpsl B cepsuce learningapps.org

YuebHas peatenbHOCTb 0Oyyalowmxcs
UrpatoT B Mrpy, packnagbiBaloT KAPTOUKM HA rpynnbl.

Jtan ypoka 5. KoHTponb ycBoeHusa maTtepuana, KoppeKumsa owmnbok

MNpennonaraemas npogomkutenbHoctb: 10 MUH.

MNMeparorvyeckas peATeNbHOCTb YyYuTENsa

KoHTponupyet BbinonHeHus paborsbl.

OcyuwiecTensieT HeO6XOAMMYIO MOMOLLb.

Koppektupyet xoa paboTbl, aKLeHTUPYET BHUMaHWE Ha BO3MOXHble OLLIMOKM.

MopeoamT utoru npoaenaHHon paboTbl: eCnu TPEXMepHas MOAESb AO/KHA 061afarb Xyao-
YKECTBEHHbIM CXO[CTBOM C NPeAMETOM WM ABNAETCA AU3alHepCKoW pa3paboTKoM, TO CTOUT
BOCMNOJIb30BaTbCS NPOrPaMMOoK NOJSIMIrOHANIbHOrO MOAENMPOBAHUSA, @ €CNIU MOLesNb [O/MKHA Co-
OTBETCTBOBATb ONpeAenéHHbIM pasmepam, To ucnonbsytoT CAIP.

YuebHas peatenbHOCTb 0Oyyatowmxcs

MpoBoOAAT CAMOKOHTPOSIb, HAXOAAT U UCMPABNSAIOT BO3MOXHbIE OLUMOKM.

MopeoasaT utor paborTbi.

dT1an ypoka 6. UHdopmMmauusa o TBOpuecKom 3aaaHuu u pecdnekcus

Mpeanonaraemas NPOAOIKUTENBHOCTD: 5 MUH.

Meparornueckas aeATeNbHOCTb yYUTENS

Mpennaraet TBOpYECKOE 3aAaHWUE: HAWAMTE B AOMOSIHUTENIbHOW NiMTeparype uau B cetn UH-
TepHeT MHdopMaLmio 0 HeobbluHbix 3D-npuHTEpPax K 3anonHuTe Tabauuy.

Kparko onuwuTe pabory

Kakum marepnanom neuaraer? lne npumenserca?
3D-npuHTepa
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MNopymaiite, roe MoXHO Mcnonb3oBatb 3D-npuHTepbl B Hawem pervoHe? C kakoM ue-
noto?
Momoraet ocywiecTBuTb pedieKCUBHYIO yuebHYO AeATENIbHOCTb HAa OCHOBE BOMPOCOB:

1. Yto HoBOro y3Hanu cerogHs?

2. Y7o nokasanocb 0COBEHHO UHTEPECHBIM M BaXKHbIM?

3. Bbinu M [OCTUrHYTHI BaMU LieSIM, KOTOpble Bbl 418 cebs onpeaenynu B Hayane ypoka?
YuyebHasa pesaTenbHOCTb OGyyalowmUxcs

DuKcHpyloT TBOpYECKOe 3aZlaHue B TeTpaau.

OcyuectenstoT pediekcuio yuebHON feATeNbHOCTH.

CooTHOCAT pesynbratbl y4eOHON AeATENbHOCTH C MOCTAB/IEHHOW Lie/blo, NAaHUPYOT Aasib-

HeHnLue uenm geatesbHOCTH.

MATEPHWAJIbl ANA NOANOTOBKU K YPOKY

: "W' t |

CeHetmkeM n Tu cobupatot ypoxkait. Ppecka Kpatep Knutus n dprotuma (Basa ®paHcya).
13 rpobHumubl B [eip 3nb-Meaunbl (Ervner) Okono 560 r. go H. 3. DnopeHuus

N. ®©. Xpyukuin. LiseTbl 1 nnoabl
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BupeodparmeHT (ccbinka):
» Kak paboraet 3D-npuHTep n 3D-ckaHep:
https: / /www.youtube.com /watch?v=iFTGE8SZ7e0
* TexHoOnoruv v ycTporcTsea Aas neyatu Metaaiamu:
https: / /www.youtube.com /watch?v=EfgwNDItnZk
* TexHonorusa nasepHoro nnaeneHUs MeTaannyeckoro nopotuka (SLM)
https: / /www.youtube.com /watch?v=pz4aA8X nKg&t=157s
* 3D-neuatb wokonagom: https: / /www.youtube.com /watch?v=MKQlys-z7SM&t=8s
* Ypoku Akagemun Autodesk no Fusion360 (aHrn.):
https: / /academy.autodesk.com /software /fusion-360
lNMepeyeHb AOCTYNHbIX UCTOYHUKOB UH(OPMALUM:
1. EnMHas cucteMa KOHCTpyKTOpcKoM aokymeHTauun. — M.: CranpaptuHdopm, 2016. —
Pexxum poctyna: https: / /graph.power.nstu.ru /templates /static /gost /index 1.htm
2. Obyuenne n nogaepkka Autodesk Fusion 360. — Pexum poctyna: https://www.
autodesk.com /products /fusion-360 /learn-support
3. O6yuatowmne pecypcol no Fusion 360. — Pexkum poctyna: https: / /knowledge.autodesk.
com/ru/support/fusion-360/learn-explore /caas /sfdcarticles /sfdcarticles /RUS /
Training-Learning-resources-for-Fusion-360.html
4. JHumknoneaus 3D-nevatun. Pexxum poctyna: https: / /3dtoday.ru /wiki
OononHutenbHaa uHdpopmauusa:
1. Manox B. H. Beenenune B copemeHHble CAIMNP / B. H. Maniox. — M.: JMK [lpecc,
2010. — 192 c.
2. lopeko8 []. E. 3D-nevats ¢ Hyns / L. E. Topbkos, B. A. Xonmoropos. — CI16.: BXB-lTe-
Tepbypr, 2020. — 256 c.
3. Jludus KnaiH. Fusion 360. 3D-momenvposaHue ana meiikepos / J1. Knann — CI6.:
BXB-Metepbypr, 2021. — 288 c.

CueHapuii ypoka Ne 7. KomnoromepHas 2paguka u cpepol e€ npumeHeHus

YpoeeHb 06pa3oBaHusa: OCHOBHOE obLuee.

MpenmeT: TexHonorus.

YpoBeHb M3yyeHus: 6a3oBbIn.

Knacc: 6.

Tun ypoka: KOMOUHMPOBAHHbIN.

Lenb ypoka: 03HaKOMUTb C MOHATUEM «KOMMbIOTEPHAs rpadurKas, BUAAMU KOMMbIOTEPHOWM

rpacvkm u cchepamu €€ NpUMeHeHUs.

lMnanupyemoie pesynemamel

MNpegmeTHble:

* MOJIy4MTb U MPOAHANIM3UPOBATH OMbIT MOAUDUKALUM MaTEPUANIBHOTO WSIM MH(POPMALUOH-
HOro NPOAYKTa;

* BbINOJHATbL 3/1IEMEHTAPHbIE YEPTEXM, BEKTOPHbIE U PACTPOBbIE M300PaXKEHNSA, B TOM YUC-
ne C Ucrnonb3oBaHWeM rpadMuecKkMx peaaKkTopos;

* MOMY4YUTb U NPOAHANIU3UPOBATb OMbIT U3rOTOB/IEHUSA MaKeTa UM NPOTOTUNA;

* NPUMEHATb TEXHONIOMMU OLUUMPOBKM aHANOroBbIX AAHHbIX B COOTBETCTBUM C 3ajayvaMu
cobCTBEHHOM AEATENbHOCTM.

MeTtanpenmeTHble:

* YMEHMWE COOTHOCWUTb CBOW AEWUCTBUSA C NNAHUPYEMbIMK pe3ysibTaTaMu, OCYLLLECTBASATb KOH-
TPONb CBOEN AEeATENbHOCTU B MPOLECCe LOCTUXKEHMS pesynbTara, Onpeaenstb cnocobbl
LEWUCTBMI B paMKax NpeaJsioXKeHHbIX YC/IOBUIA M TpeboBaHWUI, KOPPEKTUPOBATb CBOMU AeW-
CTBWS B COOTBETCTBUMU C U3MEHSAIOLLENCS CUTYaLMEN.

B conepxaHue 83



https://www.youtube.com/watch?v=iFTGE8SZ7e0
https://www.youtube.com/watch?v=EfqwNDltnZk
https://www.youtube.com/watch?v=pz4aA8X_nKg&t=157s
https://www.youtube.com/watch?v=MKQlys-z7SM&t=8s
https://academy.autodesk.com/software/fusion-360
https://graph.power.nstu.ru/templates/static/gost/index1.htm
https://www.autodesk.com/products/fusion-360/learn-support
https://www.autodesk.com/products/fusion-360/learn-support
https://knowledge.autodesk.com/ru/support/fusion-360/learn-explore/caas/sfdcarticles/sfdcarticles/RUS/Training-Learning-resources-for-Fusion-360.html
https://knowledge.autodesk.com/ru/support/fusion-360/learn-explore/caas/sfdcarticles/sfdcarticles/RUS/Training-Learning-resources-for-Fusion-360.html
https://knowledge.autodesk.com/ru/support/fusion-360/learn-explore/caas/sfdcarticles/sfdcarticles/RUS/Training-Learning-resources-for-Fusion-360.html

TOUKA !'POCTA TEXHOJOrUA

JInuHoCTHBbIE:

* FOTOBHOCTb M CMOCOOHOCTb OOYYAIOLLMXCSA K CAMOPa3BUTHIO M cCaMoobpa3oBaHuIo Ha OC-
HOBE MOTMBALMK K OBYYEHMIO M MO3HAHWIO;

* FOTOBHOCTb M CMOCOBHOCTb K OCO3HAHHOMY BbIOOPY M MOCTPOEHUIO fanbHEWLLEN UHAWUBU-
LyanbHOW TpaeKTopuu obpa3oBaHus Ha 6ase OPUEHTUPOBKU B MUpe Npodeccui 1 npo-
theccroHanbHbIX NPEANOYTEHUI, C YYETOM YCTOMUMBBIX MO3HABATE/IbHbIX MHTEPECOB.

Bpemsa peanusauuu: 1 akapemmyeckui vac.

O6opynoBaHue 1 matepuasbl: HOyTOyK, MODY.

XOoA YPOKA

dtan ypoka 1. MotuBaumsa K yue6HOM AeATeNbHOCTU
MNpepnonaraemas NpoAO/IKUTENBHOCTb: 5 MUH.

MNMeparorMueckas peATeNbHOCTb YyYUTENSA

Co34aET NONOXKMTENbHBIM 3MOLMOHANbHbIM HACTPOM Ha paborTy.
3apaét Bonpochl, BOBNEKAs y4EHWKOB B 3BPUCTHHECKYIO Beceay.
Bonpocbi:

1. Yto Takoe koMnbtoTepHas rpacduka?

2. KakoBbl cchepbl NpYMEHEHUS KOMMbIOTEPHOM rpaduKun?

3. KakoBbl BO3MOXHOCTH UCMOJIb30BaHUSA KOMMNbIOTEPHOM rpacdmKn?
HanpaBnset yueHuKoB Ha hopMynMpoBaHME TEMbI U LIeSIM YPOKa.
YuebHas peatenbHOCTb 0Oyyalowmxcs

Mo6unun3yloTca 1 opraHU3yloTCsA Ha NpeacTosALLyto pabory.
BcTtynatoT B AManor ¢ yuutenem, BbiCKa3biBAIOT CBOIO TOYKY 3PEHUS.
OtBeyvaloT Ha BONPOCHI, apryMeHTUPYIOT OTBETHI.

CnepsAT 3a oTBETAMM U BbICKa3bIBAHUSIMU APYrUX YYEHUKOB.
DopMynupytoT TEMY U LeNb YpoKa.

MnaHupytoT paboTy Mo AOCTUXKEHMIO LieN YpoKa.

dTan ypoka 2. AKTyanusauusa m o06o6uweHne sHaHUM

Mpeanonaraemas npoaomkutenbHocTb: 10 MUH.

Meparoruyeckas peAaTeNnbHOCTb yunTens

Mpepnaraet BCMOMHUTL OBY4aIOLWMXCA, YTO TAKOE OPHAMEHT, NPUBOAUT NPUMepbI n306pa-
YKEHUI, NPOCUT OXapaKTepM30BaTh MX.

Mpennaraet BbINOMHUTL 3afaHUe: HapUcosaTb Ha Bymare dparMeHT opHaMeHTa U BbINos-
HUTb ero ckaHupoBaHue. [Tpocmarpusaet 1 obcykaaeT pesynbrarbl pabor.

YuebHasa peatenbHOCTb obyualowmxcs

AKTyanu3upyloT 3HaHUA MO NOCTPOEHMIO OPHAMEHTOB, MOJyYeHHble paHee, NPUAYMbIBAOT
(bparMeHT opHaMeHTa, BbIMOJHAOT NPOo6HOe CKaHMPOBaHWE COMMACcHO MHCTPYKUMK (B paspene
«Martepuanbl Ans NOArOTOBKM K YPOKY»).

Jrtan ypoka 3. UsyueHune HoBOoro marepuana

lNpennonaraemasa npogonxkutensHocTb: 10 MUH.

Meparornueckas peATeNbHOCTb y4UTENS

AKTyanusmpyeT onopHble 3HaHWA U U3n1araeT HOBbIM MaTepuarn.

Co3paét cutyaumio ans 3aKpenieHuss HOBoro Matepuana.

PaccmatpuBaer noHATUA: KOMMbloTEPHAs rpaduka, OCHOBHblE XapaKTEPUCTUKM KOMMbio-
TepHoOW rpaduku, cdepbl NPUMEHEHWUS, BUAbI KOMMbIOTEPHOU rpadmku, cpeactea paboTbl C
KOMMbloTEPHOW rpaduKorn, 6asosbie cnocobbl 06paboTKN M30OpPaXKeHWU, BO3MOXKHOCTU UC-
MOMb30BaHWA KOMMbIOTEPHOW rpadMKK Ha YpOKax TEXHOMOMUH.
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YuebHasa peatenbHOCTb 0Oyyatowmxca
Cnywatot yuutens, yCTaHaBNMBAIOT BHYTPUMNPEAMETHbIE U MEXKMPEAMETHbIE CBA3M.

dTan ypoka 4. [lpoeepka NnOHMMaHUA U NEPBUYHOrO 3aKpensieHus

MNpennonaraemas npogomkutenbHoctsb: 10 MUH.

MNeparornueckas AeATesbHOCTb yYUTEnA

Mpennaraet npuBecTM NpuMepbl UCMONb30BAHUS KOMIMbIOTEPHOW FpaduKU B PasfiMuHbIX
chepax aesaTenbHoCcTH obydaromxcs.

Mpocut HanTK TpeboBaHUsA K 3arpykaemMbiM ainam Ha obpasosaresibHble UM MHopMa-
LLMOHHbIE pecypchbl.

YuebHas peAaTenbHOCTb 0GyvaloWmMxcs

AHanusnpyloT y4ebHbIM Matepuan, OpraHU3yloT MOWUCK PELLUEHWUSs, OMNPEeaEnstoT Crocobbl
npeacTaBieHus pesynbrata.

dTan ypoka 5. KoHTponb ycBoeHus matepuana, KoppeKuus owmnbok

MNpeanonaraemas NpoAOIKUTENbHOCTb: 5 MUH.

MNMeparorvueckas peATeNbHOCTb YyYUTENSA

KoHTponupyert BbinonHeHus paborbl.

OcyuwiecTensieT HEO6XOAMMYIO MOMOLLb.

Koppektupyet xoa paboTbl, aKLeHTUPYET BHUMaHWE Ha BO3MOXHble OLLIMOKM.

YuebHas peAaTenbHOCTb 0GyvaloWMxCA

MpoBOAAT CAMOKOHTPOSIb, HAXOAAT U UCMPABNSAIOT BO3MOXHbIE OLUMOKM.

O6pabarbiBaloT pesynbrarbl cCaMoamMarHocTuku. MNoaeoasaT pesynbrarbl pabotbl, UKCUPYIOT
B TETPaaM.

JT1an ypoka 6. UHdopmMmauusa o TBopuecKom 3aaaHuu u pecdnekcus

Mpeanonaraemas NPOAOIKUTENBHOCTD: 5 MUH.

Meparoruyeckas peATeNnbHOCTb yYUTENSA

MNpepnaraet TBOpYecKoe 3agaHue: Ana nepsok naboparopHon paboTbl HaMTK 0bpasLbl pe-
rMOHaNIbHOrO opHaMeHTa (B apXWMTEKType, OAeXAe, AEKOPATMBHO-MPUKIALHOM WCKYCCTBE),
otobpaTb NOHpPaBMBLLMECS, HA OCHOBE 3TUX 3/IEMEHTOB CO34aTb CBOW 3CKMU3. JCKU3 Hapuco-
BaTb Ha Oymare KapaHgalwoMm. 3ateM obeecTy YEpHbIM MapkepoM. O600LWMTL CBOM 3HAHUA U
COCTaBWTb Npe3eHTaumio Ha TeMy «OcobeHHOCTHU perMoHanbHOro OpHaMeHTax».

PasbacHseT 3amaHve, nociefoBaTe/lbHOCTb €ro BbIMNOSIHEHUSA, NOMOraeT ONnpeaeuTbCa C
BbIOOpPOM.

Insa BTopoi nabopartopHoi paboTbl: NPUHECTU Ha 3aHATUE MaTepuasbHbii OOBLEKT TPyAa,
CO3AaHHbIN 06yYaIOLWMMCA HA YPOKaX TEXHONOMUH.

MpoBepseT NoHWMaHWe BbINOSIHEHUS LOMALLHEro 3aaaHus, oOCy)KAaeT BO3MOXHble TPyA-
HOCTH, C KOTOPbIMW MOTYT CTOJIKHYTbCS ODyvatoLmecs.

MomoraeT ocyLLecTBUTb pedieKCUBHYIO y4ebHYI0 AeATeNbHOCTb Ha OCHOBE BOMPOCOB:

1. Y70 HOBOrO y3HaNU cerogHA?

2. Y10 nokasanocb 0COBGEHHO MHTEPECHBIM U BaXKHbIM?

YuebHasa peatenbHOCTb 0Oyyalowmxcs

BocnpuHumatoT nHcopmaumio, BbibMparoT TBOPYECKOE 3aiaHWe Ha OCHOBE OLEHKM CBOMX
CNocobHOCTeN, MHTEPECOB; (DUKCUMPYIOT TBOPYECKOE 3aJaHue, 3a4atoT BOMPOChI.

OcyuwecTensaioT pednekcuio y4ebHON feAaTenbHOCTH.

CooTHoCAT pesynbrathl y4ebHOM AesATeNbHOCTU C NOCTAB/EHHOW Lesblo, NNAaHUPYIOT Aasib-
HeullWe Lenu feaTeslbHOCTH.
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MHCTPYKUMA NO CKAHMPOBAHUIO M306paXkeHUK

OsHakomieHne 0byyatoLmMxcs C BO3SMOXKHOCTAMM CKAHMPOBAHWSA M300paykeHU, HAaCTPOW-
KaMW CKaHWpoBaHusA, hopMataMu COXpaHeHUs hannoB U OCHOBHbIMU BO3MOXHOCTSIMU BeK-
TOpHOro rpacdMyeckoro pegakropa npu OTPUCOBKE 3CKU30B.

MNponemMoHcTpupoBaTb, YTO, OTPUCOBAB OAMH (bparMeHT y3opa, 3aTeM Ha ero OCHOBe WC-
nosib3ys nNpeobpa3oBaHMs, MOXKHO CO3aBaTb 3arOTOBKU A1 LEKOPUPOBAHUSA OOBEKTOB.

Marepuasbl 1 peakTuebl (Mpu MCNonb3oBaHuK): Bymara, KapaHaall, MapKep.
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TexHuka 6e3onacHocTH:

1. He Bkntovante komnbtotep, MOY 6e3 paspelueHus yuutens.

2. He TporaiTe KabenbHble COEAUHEHWUSA INEKTPONUTAHUS.

3. Cupure 3a komnbtotepom npsmo. Cnepute, 4Tobbl paccTosiHWe MeXAy MOHUTOPOM M ra-
3amu 6bino 45—60 cm (paccTosiHWe BbITAHYTOM PYKH).

HUHcmpykyus BeinonHeHus pabomelr

1. MpoaHann3npoBaTb 3CKM13, CO34aHHbIN B KAYeCTBE AOMALLHEro 3agaHus (3ckus Ha Byma-
re ¢oopmara A4 npu nomoLum KapaHgaiua).

2. OtckaHupoBaTtb M300pakeHue.

2.1. PacnonoxuTb u3obpaxkeHue B CKaHepe.

2.2. 3anyctuTb Ha HOyTOyKe nporpammy Gimp.

2.3. Boibpatb komaHay ®aunn/Co3parb/Ckanep/Kamepa (puc. 1).

Puc. 1. Bbibop komaHabl Paiin /Cosparb /Ckarep /Kamepa

2.4. Bbibpatb B cnvcke MOY (puc. 2).

USE Videa Device 1.0 (32-32)

WiA-Brother DCP-70700W LAN 1.0 32-32

Puc. 2. Buibop MDY
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2.5. Bbibpartb ycTaHOBKM CKaHWpoBaHus: pexxum — YépHo-6enoe (puc. 3).

' " " v ] 0
Famep GosynenTa :
[a4 210 x 297w (B33 11" =]

Puc. 3. Bbibop ycTaHOBKM CKaHWMpPOBaHUSA

2.6. Haxkatb Ha kHonky Mpocmotp (puc. 4).

Whnwsa: 8,03 moivns

B03 mmccem
BexoTa: 11,45 gioieaw
1145 nvmcce i

Feb i DY
1123 KR
Lo

[ad4 210 x 297 (B33 10, )

Puc. 4. OkHo «[lpocmotp»
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Ecnu pesynbratbl ynoBneTBoputenbHble, HaXkaTb KHoMnky Crapr.

Ecnu HeT, TO NOMEHATb PEXXMM CKaHUPOBaHMSA U OTCKAHUPOBATb eLLE pas.

CoxpaHnutb aiin, Bbibpas komaHgy Main/Ikcnopr. MNpu skcnopre ykasatb opmar dan-
na v nanky npoekTta (puc. 5).

BES WMEHH. [

CoxpasinTi b nange ¢ B Nesa BB Desklop Touwa podta

Macrs Pamvap  Wasioi s
B Mosics i ] 20,040, 202
E Hepaauua poay i [P 00 kB

01,1 b

o A BATE HOE dhaw M

= Bubepuare Tan daina (Mo paciumpesinm)

Puc. 5. kcnopt nsobpaxeHus

lNMepeyeHb AOCTYNHbIX UCTOYHUKOB UH(OPMALUM:

PepnakTtop BekTopHOM rpaduku https: / /inkscape.org/

PepakTtop pactpoBow rpacdwuku https: / /www.gimp.org /downloads /

OononHutenbHaa uHdpopmauyusa:

OpHameHT https: / /uchebnik.mos.ru /catalogue /material view /atomic
objects /9418620

https: / /uchebnik.mos.ru /catalogue /material view /atomic objects /7348634

OpHaMeHT 1 KoMnbloTepHas rpaduka

https: / /uchebnik.mos.ru /composer3 /lesson /1727985 /view

BektopHas rpadmka

https: / /uchebnik.mos.ru/composer3 /document /18869005 /view

BupeodparmeHT (ccbinku):

https: / /uchebnik.mos.ru /catalogue /material view /atomic objects /7532809

https: / /uchebnik.mos.ru /catalogue /material view /atomic_objects /2995254

https: / /uchebnik.mos.ru /catalogue /material view /atomic_objects /7803083

https: / /uchebnik.mos.ru /catalogue /material view /atomic objects /8797338
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lNMepeyeHb BOCTYNHbIX UCTOYHUKOB UH(OPMaLUK:

Pepaktop BekTopHOM rpacdmkm https: / /inkscape.org /

PepakTop pactposoi rpacdmku https:/ /www.gimp.org/downloads /
OononHutenbHaa uHpopmauus:

OpHameHT

https: / /uchebnik.mos.ru /catalogue /material view /atomic_objects /9418620

https: / /uchebnik.mos.ru /catalogue /material view /atomic objects /7348634

OpHaMmeHT 1 KoMnbloTepHas rpaduka
https: / /uchebnik.mos.ru/composer3 /lesson /1727985 /view

BektopHas rpacdmka

https: / /uchebnik.mos.ru/composer3 /document /18869005 /view
BupeodparmeHT (ccbiniku):

https: / /uchebnik.mos.ru /catalogue /material view /atomic_objects /7532809

https: / /uchebnik.mos.ru /catalogue /material view /atomic objects /2995254

https: / /uchebnik.mos.ru /catalogue /material view /atomic_objects /7803083

https: / /uchebnik.mos.ru /catalogue /material view /atomic objects /8797338

CueHapuii ypoka Ne 8. B8edeHue 8 uHxxeHepHbIl Qu3alH

YpoeeHb 06pa3oBaHusa: OCHOBHOE obLee.

MpenmeT: TexHonorus.

YpoBeHb 13yyeHus: 6a3oBblii.

Tema ypoka: BeeneHune B MH)XeHEpPHbIM An3aKH.

Knacc: 7.

Tun ypoka: KOMOUHUPOBAHHbIN.

Llenb ypoka: no3HakoM1Tb 06Yy4atoLmMXCa C UHXKEHEPHbIM AU3aHOM, PACCMOTPETb TEXHO-
noruio cosgaHna cbopok u mexaHn3moB ¢ nomolubio Autodesk Fusion 360.

lMnanupyemoie pesynemamel

MNpegmeTHble:

Ha3blBaTb U XapaKTepu3oBaTb aKTyasibHble U NepPCNeKTUBHbIE TEXHONOMMU MaTepuanbHOM
W HemaTepuanbHoK cdepbl;

CfliefoBaTb TEXHONIOMMYECKOMY MPOLIECCY, B TOM YWC/Ie B MPOLECCE U3TOTOBMIEHUA CyOb-
€KTUBHO HOBOIO MPOAYKTa;

BbIMOJIHATb YEPTEXKM M 3CKMU3bl, @ TaKKe paboTaTtb B CUCTEMAX aBTOMATM3MPOBAHHOIO
NMPOEKTUPOBaHMUS;

BbINO/HATL 6a30Bble ONepaLMu pefakTopa KOMMbIOTEPHOro TPEXMEPHOro NPOeKTUPOBa-
HUS;

co3gasatb 3D-Monenu, npUMeHsas pasnnyHble TEXHONOMUK, UCNOJb3Ys HEABTOMATU3NUPO-
BaHHble U/ WX aBTOMATU3UPOBAHHbIE MHCTPYMEHTbI;

aHanusuposarb GopMoobpa3oBaHME NMPOMbILLIEHHbIX U3LENUM;

XapaKTepu3oBaTb OCHOBHbIe MeToAbl /Ccnocobbl /NPUEMbI U3roTOBIEHUSI OOBEMHbBIX AeTa-
ne U3 pasfiMyHbIX MaTepuasios, B TOM YUC/E C MPUMEHEHUEM TEXHOOrMYecKoro obopy-
JOBaHus;

NONYy4YMTb U NPOAHANIM3MPOBATH OMbIT U3FOTOB/IEHUS MaKeTa UKW NPOTOTMNA.

MeTtanpenmetHble:

COCTaBNATb MAaH pelleHus Npobnembl (ONUCbIBaTb XKXU3HEHHBIM LMK BbINOJHEHUA NPO-
eKTa, aNropuTM NpoBeLeHUs UCCNIeA0BaHNSA);

aHanusupoBartb U 06OCHOBbLIBATb MPUMEHEHUE COOTBETCTBYIOLLLErO MHCTPYMEHTapus Afs
BbINONHEHUSA y4ebHOW 3ajauu;
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* onpepenatb, Kakne AEWCTBUA MO PeLLeHUIO y4eOHOM 3aJaum M napameTpbl 3TUX Aeu-
CTBWI NPUBENU K MOSYHEHWUIO UMEIOLLLErOCA NPOAYKTa y4ebHOW AeATeNIbHOCTH;

* co3paBatb abCTpaKTHbIM UK peanbHbii obpas npeamerta u,/unu AeeHUs;

* NMepeBOAUTb CJIOXKHYKO MO cocTaBy (MHOroacnekTHyro) MHdbopMauuio M3 rpaduyeckoro
“nu hopMann3oBaHHOro (CMMBOJILHOMO) NPEeACTaB/IeHUs B TEKCTOBOE U HAOOOPOT;

* CTPOWTb MO3UTUBHbIE OTHOLLEHUS B Mpouecce y4eOHOW M Mo3HaBaTe/bHOW AeATeNIbHO-
CTH.

JInyHOCTHBIE:

* FOTOBHOCTb M CMOCOBHOCTb OBYYAIOLLMXCA K CAMOPAa3BUTUIO U CaMOOBpa3oBaHMIO Ha OC-
HOBE MOTMBALIMM K OOYUYEHUIO U MO3HAHMUIO;

* (opmMrpoBaHMe LLENOCTHOFO MUPOBO33PEHUS, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOB-
HIO Pa3BUTMSA HayKU M OBLLLECTBEHHOM MPAKTUKM.

BpemMsa peanusaumu: 2 akageM1Myeckux Haca.

O6opynoBaHue u matepuanbl: KOMMbiOTEP (MHTEPAKTUBHASA LOCKA), MPOEKTOP.

XoA YPOKA

dtan ypoka 1. MotuBaumsa K yue6HOM AeATeNbHOCTU
MNpepnonaraemas NpoAO/IKUTENBHOCTb: 5 MUH.
MNeparornyeckas AeATesIbHOCTb y4UTENA

Co34aéT NoNoXKMTENbHbIM 3MOLMOHANbHbIM HACTPOM Ha paborTy.
3apaét Bonpochl, BOBNEKAs yHEHWKOB B 3BPUCTHHECKYIO Beceay.
Bonpocbi:

1. Kak pabotatoT coBpeMeHHble MHXEHEPbI-KOHCTPYKTOPbI?

2. KakuMu MHCTpyMeHTaMu Nonb3yroTCA NPU NPOEKTUPOBAHUN?
HanpaBnsiet yueHMKoB Ha hOpMyNMpOBaHUSA TEMbI U LIeIM YpoKa.
YuebHas peAaTenbHOCTb 0GyvaloLWmxCcs

Mo6unun3ytoTca 1 opraHU3yloTCsA Ha NpeacTosLLyto pabory.
BcTtynaloT B AManor ¢ yuutenem, BbiCKa3biBAIOT CBOIO TOYKY 3PEHUS.
OtBevaloT Ha BONPOChI, apryMeHTUPYIOT OTBETHI.

Cnepst 3a oTBETaMM U BbICKA3bIBAHUSAMU APYTrUX YYEHWUKOB.
MopmMynupytoT TeMy U Lienb ypoKa.

lMnaHupytoT AeNCTBUSA NO AOCTUNKEHUIO LLENU YpOKa.

dTan ypoka 2. AKTyanusauus M 06o06weHne sHaHUH

MpepnonaraemMas NPOAOMKUTENBHOCTL: 5 MUH.

Meparoruueckas AeATeNbHOCTb y4YUTENSA

MpoBoauT poHTanbHyto Heceny; akTyanusmMpyet UMeOLLMECs 3HaHUs, NoMoraeT 0bobue-
HUIO TEPMUHOB U MOHATUN.

CoBpeMeHHbIN MUP C/IOXKHO MpeAcTaBuTb 6e3 pasnMyHOro poja MallMH M MEXaHW3MOB,
MPOCTbIX M CNOXKHbIX NPUOOPOB — YaWHWKOB, CMApPT(OHOB M MHOroro apyroro. Bce ato nos-
BWU/IOCH B HalleM Mupe b6naropaps pabote uHxkeHepos. Bo Il B. 8o H. 3. HKeHepamu HasbiBanu
co3parteniel BOEHHbIX MaliuH, npumepHo B XVI B. B lonnanaun, nosxe B AHMUK UHXKEHepaMu
Ha3blBa/IM CTpOMUTENIe MOCTOB M Aopor, Ha Pycu uH)keHepoB HasbiBanu «po3MbiCamMu» OT
C/IOB «pasMbllneHne», «pasaymbe». A Kak Bbl NpeacraBiseTe cebe COBPEMEHHbIX MHXKeHe-
poB?

YuebHas aeaTenbHOCTb 0Gyyaroumxcs

BcTynatoT B AnManor c yuutenem, BbiICKa3blBaOT CBOIO TOUKY 3PEHHUS.

OrteeyatoT Ha BONPOCHI, apryMeHTUPYIOT OTBETbI.

CnepsaT 3a oTBETAMM M BbICKa3blBAHUAMU APYrMX YYEHUKOB.
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Jrtan ypoka 3. UsyueHue HoBOro matepuana

MNpennonaraemas npoposkutenbHocTb: 40 MUH.

MNeparorMueckas AeATesIbHOCTb y4UTENA

OpraHusyeT ocBOeHWe HOBbIX MOHATUIM C UCMO/Ib30BAHWEM MPE3eHTaLMM.

B nocnegHee Bpemsa pabota MHKeHEpOB MpeTepriena CuibHble U3MEHEHWUS, CBSA3AHHbIE C
Pa3BUTMEM KOMMbIOTEPHbIX TEXHOMOrMIU. ECin paHblue nHkeHep-KoOHCTpyKTOop pabotan ¢ 60onb-
UMUMKW KyNbMaHaMu M ByMayKHbIMU YyepTeXkamu, TO CErofiHA OH BbIMOJIHAET CBOKO paboTy Ha
KomnbioTepe. CHayana MHXXeHepbl-KOHCTPYKTOPbI MOJIHOCTbIO MPOEKTUPYIOT MEXaHW3M B
crneumasnbHbIX CUCTEMax aBToMaTtuanpoBaHHoro npoektupoBaHusa (CAIP), nanee ¢ nomouubto
Tex ke CAlNP umutUpyloT noBefeHne MexaHW3Ma B peasibHbIX YC/IOBUSX U TOJIbKO NOC/ie 3TOro
OTNPaBNSAOT Ha MPOU3BOACTBO. TakKMM 0OpPa3oM, WMHXKEHEepbl NMOMOralT COKPaTUTb 3atparbl
NpeanpuaTMSa Ha HaTypHOe MOAENUPOBAaHWE U MPOBEAEHME WUCMbITAHMM, TaK Kak MOryT 3any-
CTUTb MEXaHM3M M NPOBEPUTb ero paboTy eLwé A0 3Tana U3roToBIEHUS.

NrxkeHepHbi amsarH CATP (CAD) — 3To npouecc KOMMbIoTEPHOrO NPOEKTUPOBAaHUSA C UC-
Nosib30BaHWEM CUCTEM AaBTOMATU3MPOBAHHOMO MPOEKTUPOBAHMA MPU MOAFOTOBKE BUPTYasibHbIX
MOZENeN, YepTexken 1 Apyrux dainos, HEOOXOAUMbIX AN U3rOTOBNEHWUA KaKoro-nmbo uspenms.

K coBpemeHHbiM CAIP (CAD) otHocaTcs Takue nporpammHble nakeTbl, kak AutoCAD,
Komnac, NanoCAD, Autodesk Inventor, Autodesk Fusion 360 u ap.

C nporpammoit Autodesk Fusion 360 mbi yxke pabotanu, korga msydanu 3D-mopgenunposa-
HWe W npototunuposaHue. [pu UsydeHnn 3Toro pasgena npPomfoskum pabortatb ¢ Autodesk
Fusion 360 1 no3HakoMUMCS C HOBbIMU (hYHKLMSAMU, TAKUMM KaK CO34aHMe KOMMOHEHTOB cbop-
KW, YCTAHOBKa COeAMHEHWI, Ha3HAYeHWe MaTepUanoBs, TPEXMEPHble Moaenu (apeBecuHa, nna-
CTUK, MeTana U T. 4.), co3paHue poTOpeasMCTUUHbIX M30OpaXkKeHWi; y3HaeM, Kak NpoBecTu
NPOCTOM aHanu3 pa3paboTku.

Ho pns Hayana noBTOpMM MpUHLMN NOCTPOEHUA TpéxMepHbix Mogenen Bo Fusion 360. Ha
NepBOM 3Tane Co34aéTca Niockas urypa — 3CKU3, KOTOPbI Ha BTOPOM 3Tane TpaHchopmu-
pyetca B 0ObEMHOE TeNo C NoMollbio MHCTpyMeHToB 3D-mMopenvpoBaHus (BbloasnuBaHue,
BpallleHue, npoTarveaHue U T. 4). CnMcok co3iaHHbIX TeN, TaK e KaK U CMIMCOK 3CKU30B, OTO-
6pakaetcs B naHenu obospesarens (BROWSER) (puc. 1).

4 |le[] =
[ Document Sattings
B bamed Views
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) B
|,-' Body4
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[z) Body2
A Sketches
i Sketen

Puc. 1. NaHenb ob6o3pesartenb
(BROWSER). Cni1cok Ten v 3cKk13oB.

92 B conepkanue




TEXHONOrMUA TOUKA !'POCTA

OpHako, ans Toro 4Tobbl M3 TPEXMEPHbLIX TSl MOCTPOUTL COOPKY C 3aAaHHbIM COeAMHEHU-
eM, HeobXxoaMMO co3faBaTb TPEXMEPHble KOMMOHEHTbI (puc. 2).

Kaxkablit KOMMOHEHT UMEET CBOKO CUCTEMY KOOpPAMHAT, Habop 3acku3os v Ten. Hanpumep, Ha
pucyHKe 3 BUAHO, YTO KOMMOHEHT Base1 umeet ogHo Teno v Tpu ackuza. Ecnun packpoits apy-
rMe KOMMOHEHTBI, Y HUX OyaeT CBOW CMUCOK.
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D @ O linkc2 14 smaluskis
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ble (0 mz
D l® () sasmes
Puc. 2. MNManenb obo3spesarens (browser).
Cnu1coK KoMNoHeHToB Puc. 3. CoctaB KOMMoHeHTa

Co3paHne KOMMNOHEHTOB — 3TO BaKHbIM 3Tan NPOEKTUPOBAHWUA MeXaHW3MoB. Mexay KoMm-
MOHEHTAMWU MOXHO YCTaHaB/MBATb HeMnoABWXKHble W nonBuxkHble coeauHeHns (JOINTS)
(puc. 4).
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Puc. 4. Mopenb ¢ yCTaHOBIEHHbIMU COEAUHEHUSIMU
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Kpome Toro, KOMNoHeHTaM MOXHO Ha3HauyuTb PU3MYECKUI MaTepuas, YTo NO3BONSET Bbl-
YMCIUTb Maccy, o6bEM, NoLwaab M Apyrue napameTpbl MOLENMN.

Mpwu BbINONHEHMKU NAaBopaTOPHbIX PAabOT Mbl NOAPOOHO PACCMOTPUM KarKAblM Lar CO34aH1sA
KOMMOHEHTOB U paboTbl C HUMM.

YuebHasn peatTenbHOCTb 0Oyyalowmxcs

CnywatoT o6bscHeHWe yuutens.

DUKCMPYIOT NONyYEHHYI0 MHOPMaLIMIO B TeTpaasx.

JT1an ypoka 4. [lpoBepka nOHUMaHUA U NEPBUYHOIO 3aKpenneHusa

MNpennonaraemas nponomxkutenbHocTb: 20 MUH.

MNeparornueckas AeATesIbHOCTb yYUTENA

Yuntenb pasfaér KapTouykuM C U300parKeHUSIMU MHCTPYMEHTOB, ObITOBbIX NMpubopos: yai-
HUWK, NNOCKOry6ubl, Ba/IMK ANA KPACKU U T. 4. — W MPOCUT BbIAENUTb KapaHAaLlOM KOMMOHEH-
Tbl, KOTOPblE BXOAAT B COCTaB 3TMX NPUMOOPOB, NMPOaHaIM3MpPOBaTh KaXKAbIM U MPEAnoNioKUTb,
M3 KaKMX NPOCTbIX OObEMHbLIX FEOMETPUYECKUX TEN MOXKHO CMpPOEKTUpoBaTb ero. LonosnHu-
TeNbHO MPOCUT yKa3aTb cnocob coeanHEHUS KOMMOHEHTOB.

Hanpumep: 4YallHUK COCTOMUT M3 YETbIPEX KOMMNOHEHTOB — KOPMNYC YaWHMKa, HOCKK, KpbIlLKa
“ pydka. Kopnyc YaHMKa — LMAMHAP, HOCMK — KOHYC, KpbILKa — 4acTb cepbl, pydka —
37O M30orHyTas Tpyba. Hocuk 1 Kopnyc YanHMKa — HEMNOABUXKHOE COeAMHEHME, KPbILLIKA U KOp-
Myc-NnoABUXXHOE COeIMHEHUE, PyYKa U KOPMYC YalHUKA — NOABUXHOE COeMHEHMUE.

YuebHas peaTenbHOCTb 00yYaloOWMXCA: BbINOHAIOT 3a4aHue.

dTan ypoka 5. KoHTponb ycBoeHus Mmatepuana, KoppeKuus ownbok
MNpeanonaraemas Npoao/IKUTENBbHOCTb: 5 MUH.

MNeparornueckas AeATesIbHOCTb yuUTena

KoHTponupyert BbinonHeHue paboTbl.

OcyuwiecTtenser Heo6XxoaMMYIO NOMOLLb.

KoppekTupyet xoa paboTbl, aKLLEHTUPYET BHUMaHWe Ha BO3MOXHbI€ OLLMOKM.
MoaBoauT utoru npoaenaHHomn paborbi.

YuebHas peAaTenbHOCTb 0GyvaloLWwmxcs

MpoBOAAT CAMOKOHTPOSIb, HAXOAAT U UCMPABNSAIOT BO3MOXHbIE OLUMOKM.
MoasoasT utor pabortbi.

JTtan ypoka 6. UHdopmauusa o TBOpUeCcKOM 3aaaHUU U pecdnekcus

MNpennonaraemas NPoOAO/IKUTENBHOCTb: 2 MUH.

Meparornueckas AeATeNbHOCTb yYUTena

MNpennaraet TBOpYECKOE 3ajaHue: peLnTb oMa TPU 334a4M Ha MHXKEHEPHYIO CMEKasKy.

MNMomoraeT ocyLiecTeuTb pedhIEKCUBHYIO y4eOHYIO AeATeNIbHOCTb Ha OCHOBE BOMPOCOB:

1. Y710 TaKoe MHXXeHepHbIM au3anH?

2. Kakve TexHM4Yeckue cpeactBa NMoMoratoT COBPEMEHHbLIM WHXXeHepaM B MPOEKTUpPOBa-
HUKN?

3. Pacckaxkute TexHonoruio coszaanua cbopok B CAINP Autodesk Fusion 3607?

YuebHasn peatenbHOCTb 0Oyyalowmxcs

DuUKCHpYIOT TBOPYECKOE 3aaaHKe B TETPAaM.

OcyuwecTenstoT pednekcuio y4ebHON feATenbHOCTU.

CooTtHocAT pe3ynbrarthl yuebHOM AeATeNbHOCTU C NOCTAB/IEHHOW Lesblo, NNaHUPYIOT Aafib-
HeHnwne uenm neatelbHoCTy.

924 B conepkanue




TEXHONOrMUA TOUKA !'POCTA

MATEPUAJIbI 414 NOATOTOBKU K YPOKY
KapTouku c usobpakeHnem npegmeTos

BuHOKNL 30HTHK
{ﬁr
INyna MNosogok Namnouka

®oroannapar. || MaccaTvxn

ByaunsHuk
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NMPUMEPHbIE 3AA0AYN HA UHXXEHEPHYIO CMEKAJIKY

Konsa cnpoekTtuposan teno u3 nzobpaxkeéHHoro npoduns. Mpodunb oH Bpawan so-
KpYr OfHOM U3 OCeM.
YKarkute, Kakyto ocb ucnonb3osan Kons npu cosgaHuu atoro Tena.

B kaKylo cTopoHy BpalLaetcs 3e51éHas LWeCTepHs, éC/IM U3BECTHO, YTO KpacHas Bpa-
LLLAeTCs Mo YacoBoW cTpenke?

Buta, Oner u Kata ckoHcTpyupoBanu Basbl. [pegnonaraetcs, 4to Basbl OyayT Hane-
yaraHbl nnactukoM(ABS). Kakyto 13 n3rotoeneHHbix Ba3 Oyaet TpyaHee OnpoKUHYTb?

AYé
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lNMepeyeHb BOCTYNHbIX UCTOYHUKOB UH(OPMaLUK:

1. EnnHas cucteMa KOHCTpyKTOpcKoM aokymeHTauun. — M.: CranpaptuHdopm, 2016. —
Pexxum goctyna: https: / /graph.power.nstu.ru /templates /static /gost /index 1.htm
2. ObyueHne n nopgaepkka Autodesk Fusion 360. — Pexum poctyna: https://www.

autodesk.com /products /fusion-360 /learn-support

3. O6yuatowue pecypcbl no Fusion 360. — Pexkum goctyna: https: / /knowledge.autodesk.
com /ru/support/fusion-360/learn-explore /caas /sfdcarticles /sfdcarticles /RUS /
Training-Learning-resources-for-Fusion-360.html

4. Humknonegua 3D-neyatn. Pexxum pgoctyna: https: / /3dtoday.ru /wiki

BupeodparmeHT (ccbinku):

1. KomneteHuma «WHkeHepHbi au3anH» B copesHoBaHuax WorldSkills: https://www.
youtube.com /watch?v=KGkSTf7i8so

2. Tenenpoekt «MacTtepa», komneteHuma «NH>xeHepHbIM aAM3anH»: https: / /www.youtube.
com /watch?v=DHcOkRopfMA

3. Whatis mechanical engineering? : https: / /www.youtube.com /watch?v=W74y 1RxN6BA

JononHutenbHaa uHdpopmauuma:

1. Manwox B. H. BeepeHue B coepemerHbie CAIMP / B. H. Maniox. — M.: IIMK T[lpecc,
2010. — 192 c.

2. lopbkoB []. E. 3D-nevatsb c Hyns /[. E. Topbkos, B. A. Xonmoropos. — CI16.: BXB-lle-
Tepbypr, 2020. — 256 c.

3. Knain Jludus. Fusion 360. 3D-mopgenuposanue gns meiikepoe / J1. Knann. — CI6.:
BXB-Metepbypr, 2021. — 288 c.

JlabopaTopHble paboTbi

JNabopatopHble paboTbl coaepKaT TEOPETUUECKYIO M MPAKTUYECKYIO YacTU M BKOYAIOT
OCHOBHble CBEAEHUs, TEXHUKY 6e30MmacHOCTHU, nepedyeHb 0OOPYAOBAHUSA M MHCTPYKUMIO MO
BbINO/IHEHUIO paboTbl. Mcnonb3oBaHne gaHHbIX nabopatopHbix paboT Ha ypoKax TexXHOJo-
rum 6yaoet cnocobcTeoBaTh NPUOBPETEHUIO NPAKTUYECKMX HABLIKOB NOUCKA, aHaNM3a, KpUTK-
YeCKOM OLEHKM MH(OPMaLMK, NIAHUPOBAHWA 3TANoB BbIMOJHEHWA PaboT M BbibOpa pecyp-
COB AN1A JOCTMXXEHUA Liefiei NPOeKTUPOBaHUSA, NpUMeHeHWs 6a30BbiX NPUHLUMMNOB yrnpasse-
HUS NpOEeKTaMM, C/iefoBaHUA TEeXHONIOMMYeCKoMy Mnpoueccy, B TOM 4ucne B npouecce
M3roTOB/MIEHUS CYyObEKTMBHO HOBOrO MPOAYKTA, NPOBEAEHUS OLEHKU U UCMbITAHWUA NOSyYeH-
HOroO MPOJAYKTa, ONUCAHUS TEXHOJIOTMYECKUX PELUEHWUM C MOMOLLbIO CPeacTB rpaduyeckon
HarnsagHocTu. [lepeuncneHHble ymeHus cocTaBnsaloT 6asy NPOEKTHO-UCCNenoBaTeIbCKOM
yyebHOW AeATenbHOCTM M obecrneynBatoT MPUKAAAHYIO HanpaBneHHOCTb npouecca obyye-
HWA, AalOT 0OyYaloLWEMYCA OPUEHTUPOBKY B MUpe npodeccuit U NpoceccroHanbHbIX npes-
MOYTEHWUN.

Jlabopamopuas paboma N 1. [TodknroyeHue yugpoBoix u aHano208six damyuko8
Kk ApOyuHo

Teopemuyeckas yacme. [lopsadok Hayana pabomer c nnamoli ApOyuHo

O6wuit NopsAAOK BbINONHEHWUA PabOT C MUKPOKOHTPO/IIEPHOM NIaToM:

1. MoakntounTe MUKPOKOHTpONIepHyto nnaty K nopty USB komnbtotepa.

2. Otkpoite [lucnetyuep ycTpoMUCTB 1 nocMoTpuTe, K kKakomy COM-nopty noakntounnacb
nnara.
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3. 3anyctute Cpeay paspaborku ApayvHo IDE u B nyHkTe meHio MHCTpyMeHTbI BbibepuTe
10T 3)ke COM-nopr, uto v B Aucnetuepe ycrporncTs. TyT e Bbibepute Tvn nnarel ApaynHo META.

[na nposepku nnarbl ApaynHO U €€ CBA3M C KOMMbIOTEPOM MOXHO 3arpy3uTb O4MH M3 MNpu-
MepoB, BCTpoeHHbIX B Cpepy pa3paboTtku, Hanpumep Muraowmit ceetogunog, (Pain-Mpu-
mepbl-Basics-Blink).

3arpysuTte cketdy B nnaty ApayvHo (KHonka 3arpysKa pacnosioXxeHa B BepxHen yactu Ap-
ayvHo IDE, ¢ pucyHkom Crpenka BnpaBo). HauHETCA MUraHve ceetoamMopaa Ha nnare, ¢ naysa-
mnB 1c.

MNpu >kenaHMM CKOPPEKTUPYMTE CKETY M CHOBA Ha)KMUTe KHOMKy 3arpys3ka. Hanpuwmep,
CKOPpPEKTUpYHTe naysbl MUraHus ceetognona B pyHkuuu delay().

Hanee, ecnn npumep Muraowuin cBeToamuoa BbINOJHEH YAAYHO, MOXXHO NPUCTYNaTth K
BbINOJIHEHWIO PA3J/IMYHbIX NMPOEKTOB COMMACHO YKa3aHWAM Pas/inyHbIX 3aaHUM.

lNpakmuyeckaa yacme

Llenb: passuthe HaBbIKOB pa3paboTKM NPOEKTOB C MCMOJb30BaHWEM LMGPOBLIX U aHano-
FOBbIX JATYMKOB K MUKPOKOHTPOJINIEPHOM NnaTte U UX NporpaMMupoBaHue.

O6opynoBaHue: HAabop AN KOHCTPYMPOBaHUA NPOrpaMMMUpyEMbIX MOAENEN UHXKeHep-
Hbix cuctem AR-DEK-STR-01 ot OO0 «[puknagHas poboTtotexHukax», cpeaa paspaborku Ap-
LOYMHO.

TexHuka 6e3onacHocTH

1. He Bkntoyaiite KomnbloTep 6e3 paspelueHuns yuuTens.

2. He TporaiTe KabenbHble COEAUHEHWUSA INEKTPOMNUTAHUS.

3. Cupgure 3a KomnbloTepoM nipsmo. Cnegute, 4utobbl pacctosHWe MeXay MOHUTOPOM U ra-
3amu 6bino 45—60 cm (paccTosiHWe BbITAHYTOW PyKH).

4. He nogkntoyante MUKpoKOHTposnepHyto nnary K nopty USB komnblotepa 6e3 paspelue-
HUA yuuTens.

HUHcmpykyus BoinonneHus pabomelr

1. MoHumop nopma

Ins BbiBoaa nHdopmauum B MoHutop nopta, Hanpumep cnosa Mpueet!!!, BBegute B 610K
setup() ctpoky Serial.begin(9600);, a 8 610k loop() nobasbte cTpoky Serial.printin(«-
Mpueet!!l»);. 3Tn aBe cTpokn obsasartenbHble ANA BbiBOAa MHGopMaurun 8 MoHuTop nopra.
OTkpovite MOHUTOP nopTa B MeHio MHCTpyMeHTbI. Tak MOXXHO BbIBECTM 3HAYEHUS Pa3/IMYHbIX
NnepeMeHHbIX U 3Ha4YeHWs, CHUMaeMble C KOHTAKTOB NaTbl MM AAaTYUKOB B MOHUTOP MopTa.

2. MooknroyeHue makmoBoli KHONKU K MUKPOKOHmMposnepHol naame

B naHHOM paboTte Mbl pacCMOTPUM, KaK MOXKHO MOAK/OYUTL KHOMKY K ApaynHo. Mcnonb3y-
€M KHOMKY /1 NoAayM BbICOKOrO IOMMYECKOro CUMrHana B Kakon-Hubyap umdposon nopr, 6y-
[eM 3aXkuraTb CBETOAMO[ MO 3TOMY CUrHasy, T. €. MO HaXaTuio KHOMNKW. [nsa atoro Bocnonb3y-
€MCs CBETOAMOAOM, NOAK/IOYEHHBIM K KOHTaKTy 13. KHOMKY HY)>XHO NOAKNOYUTb TaK: OfHY CTO-
POHY K NUHY 2 U K «3eme» Yepes pesuctop 10— 100 kOm, a apyryto ctopoHy — k 5 B (puc. 1).

Knonka I | a @

Puc. 1. Cxema noaKMto4YeHnA TaKTOBOM KHOMKM K MMKpOKOHTpOJ’IJ’IepHOﬁ nnare
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void setup () {

pinMode (2, INPUT)

pinMode (13, OUTPUT); }

void loop () {

int sensorValue = digitalRead(2);

if (digitalRead(2)==HIGH) digitalWrite(13,HIGH);
else digitalWrite (13,LOW); }

3. MooknryeHue nomeHyuomempa (nepeMeHHO20 pe3ucmopd) K MUKPOKOHMPO/I-
nepHou nname

B a1oi pabote nokasaHo, Kak NMogko4aTb NOTEHUMOMETP (MM NepeMeHHbId pe3ncTop) K
nnate ApayvHo. lNpu BpalieHWn nonsyHka (Bana) noteHUMoMeTpa BBOAMTCA HanpsxeHue ot 0
no 5 B B aHanoroebit nuH AQ. [lanee paHHble ¢ nomoubio analogRead() cunTbiBatoTcs 1 oto-
6paxkatotca B MoHuTOpe nopra.

Puc. 2. Cxema nogknodeHus noteHuMomeTpa K ApaymHo

MogkntounTe TPU KOHTaKTa OT MOTEHUMOMeTpa K nnare ApayvHO cClefylolmMm obpasom:
O[MH KPaMHUM KOHTAKT — K «3eMJ/ie»; BTOPOW KparlHMM KOHTAKT — K 5 B; cpegHuit KOHTaKT —
K aHanorosomy exogaa A2 (pwc. 2).

MNoBopaunBas NON3yHOK NOTEHLMOMETPA, MEHAEM 3HAYEHUE CONMPOTUBIEHUS HA LLEeHTpab-
HOM KOHTaKTe NMoTeHLMOMETpa, 4YTO, B CBOIO o4epeapb, MeHsieT HanpsikeHue ot 0 go 5 B Ha nuHe
A0 nnarbl.

Ha nnare ApayvHO ecTb BCTPOEHHbIM aHanoroBo-UucbpoBoi KOHBEPTEP, KOTOPbIN CYUTbIBA-
eT HanpsikeHuwe M npeobpa3oBbiBaeT ero B uyucnoeble 3Hadenus ot 0 go 1023. DyHkumsa
analogRead() sosBpaluaet uncno B arvanasoHe ot 0 go 1023, kotopoe 6yner cooTBeTCTBO-
BaTb HanpsikeHuio ot 0 go 5 B.

void setup () {

Serial.begin (9600);

}

void loop () {

int sensorValue = analogRead (A0);

float voltage = sensorValue * (5.0 / 1023.0);
Serial.println(voltage);

}
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4. lNodknro4yeHue K MUKPOKOHMPOJIJIEPHOU niame mepMope3ucmopda
CobepuTe cxeMy C TEPMUCTOPOM, NPU KOTOPOK B 3aBUCHMOCTM OT €ro TeMreparypbl MeHsAEeTCs
KOJIMYECTBO ropAwmx aMono.. B cxeme ncnonbayite noctoaHHbIM pesuctop Ha 10 KOm (puc. 3).

’ K pin
gy

10k0m |~/

Puc. 3. CxemMa nogknoYeHns K MUKPOKOHTPOJIZIEPHON Miate TepMopesncTopa

3a,u,aqe17| ,D,aHHOﬁ pa6OTbI ABNAeTCA onpeneneHne ycnoBHoro HanpaeHua Ha exone, Heob-
XOOMMO YCTaHOBUTb B 3aBUCUMOCTHK OT TEeMNEPaTypbl TEPMUCTOPA MaKCUMaJlbHYIO U MUHUMaJ1b-
HYIO rpaHULy HanpaXXeHuA.

void setup () {
pinMode (A2, INPUT) ;
Serial.begin(9600);

}

void loop () {

int t = analogRead(A2);
Serial.println(t);
delay (10);

}

5. ModknroueHue pomopezucmopa k ApOyuHo
PaccmoTpum cnocob nogkniodeHns kK ApayvHo (oTopesnctopa, KOTopbld MCMOJb3yeTcs
LANA U3MepeHus ocBeLEHHOCTH (puc. 4).

+5v GND

Puc. 4. Cxema nogkntoyeHuns cdotopesnctopa k ApayvHo

#define PIN RELAY 10

#define PIN PHOTO_SENSOR AQ

void setup() {

pinMode (PIN RELAY, OUTPUT);

digitalWrite (PIN_RELAY, HIGH) ;

}

void loop () {

int val = analogRead (PIN PHOTO SENSOR) ;

if (val < 300) digitalWrite(PIN RELAY, HIGH); // CBeTso, BHKJI. peJje
else digitalWrite (PIN RELAY, LOW); // TeMHOBaTO, BKJI. JIAMIIOUKY
}
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6. [MTodknroyeHue 3ymmepa Kk ApOyuHo

PaccmoTpuM, Kak nogknountb nbesoguHamuk (3ymmep, Buzzer) k ApayvHo. Nbe3oane-
MEHT, Nbe3ousfiyyatesib 3ByKa MAM nbesoauHamuk (takke 3ymmep, Buzzer) npeobpasyert
3/IeKTPUYECKOe HanpsXKeHue B KosiebaHue MeMOpaHbl, KOTopas CO34AaéT 3BYK (3BYKOBYIO
BOJIHY).

B Hawel mMopenu yactoTy 3ByKa MOXHO perynupoBatb, 3afaBasi COOTBETCTBYOLLME Napa-
MeTpbl B NporpammMe. Takas Moaesib MOXKeT ObITb BCTpoeHa B poboTa, KoTopbii OyaeT usaasarb
3BYKM (puc. 9).

Puc. 5. 3ymmep

int p = 13; //oBbgaBisgeM IOUH 3yMMepa
void setup() {
pinMode (p, OUTPUT); //oOBABJISEM NMH KaK BEIXOI

}

void loop () {

tone (p, 500); //Bkiouaem 3ymMMep Ha 500 T
delay (100); //xmém 100 Mc

tone (p, 1000); //Bkiawouaem 3ymmep Ha 1000 T
delay(100); //xmém 100 Mc

}

7. [MooknrovyeHue k ApOyuHo UHppaKkpacHo20 damyuka npenamcmBuii u NuUHUl

NHdpakpacHbiit JaTiMK OBHapY>KeHUS NPENATCTBUI COCTOUT U3 MPUEMHUKA M M3NydaTens,
ncnyckawowero uHdbpakpacHble nydu. Jlyum npu BO3HMKHOBEHWUM NPENATCTBUS OTPaXKaloTcs OT
Hero, a NPUEMHUK (MKCUPYET OTPaXKEHHbIE Ny4n. [lpyruMu cnosamu, Aatymk no3eonser obHa-
PYXXWUTb BNivKalLLee NpPenaTCTeUe.

MHdpaKkpacHbli faTymMK BO3BpaALLAET NOKa3aHWsA B 3aBUCMMOCTH OT OOHapy>KEHUS YEPHOTO
(so3epawyaet 0) unu 6enoro (Bosspawaet 1) usetos. Kak nssectHo, nHpakpacHble y4n Heo-
OVHAKOBO OTPaXKaloTCA OT MOBEPXHOCTEM pa3HbIX LBETOB. JTO AAET AAaTYMKY BO3MOXKHOCTb
onpenenvTb rpaHu1Ly LBETOB (IMHUIM) Ha onpefeNéHHOM PacCTOSHUM AAaT4YMKa OT JIMHUM.

const int buttonPin = 2;

const int ledPin = 13;
int buttonState = 0;
void setup ()

{
pinMode (1ledPin, OUTPUT) ;
pinMode (buttonPin, INPUT);

}
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void loop ()

{

buttonState = digitalRead(buttonPin);

if (buttonState == HIGH) { digitalWrite (ledPin, HIGH); }
else { digitalWrite (ledPin, LOW); 1}

}

KornmponeHoeie Bonpocei

1. ns yero npuMeHsAETCA COeAMHEHUE MUKPOKOHTPOIEPA C KOMMbIOTEPOM?
2. Y70 Takoe 3ymmep?

3. Kak nofKnounTb TAaKTOBYIO KHOMKY K MUKPOKOHTPOJIIepHOM nnarte?

BbiBoabI: B X04€ BbINOMHEHWS 1TAOOPATOPHOM PabOTbl U3yYaeTcs NOAK/YEHUE MPOCTbIX
aHasIoroBbiX U UUPOBbLIX AATYMKOB K MUKPOKOHTPOJIIEPHOM nnarte, T. €. TAKTOBOM KHOIMKe, MNo-
TeHUMOMeTpa, TepMope3ncTopa, potopesnctopa, 3ymmMepa, MHpaKpacHoro gatymka npensr-
CTBUI M NIMHUIA. [probpeTatoTCA HABbIKW COCTaB/IEHUSA, OT/IAAKU U UCMOMb30BaHUA NPOrpaMmM-
HOro KoAa AJiA yrpasneHus paboToi AaTYMKOB M BbIXOAHbIX YCTPOMCTE.

JlabopamopHuas paboma Ne 2. [lodknroyeHue k ApdyuHo ycmpolicm8
no uHmepdgelcam

Teopemuyeckasa yacme. lNodknroyeHue modynsa LCD (MKHU) k ApdyuHo

XKW — knpkokpuctannunyeckuin unamkartop (unm LCD) npegHasHaueH ana otobpaxeHus
CUMBO/IbHOM MHOPMaLMK B PasinyHbiX npoekTax ¢ ApaymHo. O6biuHo ucnonbsyiot XXKU-mo-
LyNb C 3apaHee yctaHoBneHHou nnaton noprta 12C. Pacnpoctpanenbl XKW, roe konuuecteo
cumBosioB 1 cTpok 16x02 nnbo 20x04.

Ins pabotbl ¢ mogynem XKW Heobxoaumo yctaHoeuTb 6ubnmoteky LiquidCrystal _[2C-fix-
write. CkauaiTe, pacnakyite u ckonupyiTe e€ B nanky libraries B nanke ApgyuHo. B cnyyae
€Cnu Ha MoMeHT fobaeneHus 6ubnuotekn ApayvHo IDE 6bina oTKpbITa, TO HYXKHO nepesany-
CTUTDb €.

BaxkHo 3HaTtb agpec nopta 12C Ha BaweM KomnbloTepe, MHadYe HUYero He yeuaum Ha KKU.
C nomoublo crneuranbHOro CKeTya-ckaHepa MOXKHO onpefenuTb agpec Bawero nopta 12C
(anpec moxeT 6biTb: 0x27 nunn 0x3F munu kakon-to apyroi). B cketye agpec nopra, paborato-
wero c XKW, 3anaétca B 6510ke obbsaABneHun (1. e. oo 6noka setup) . Cketu-ckaHep npu Heob-
XOAUMOCTU MOXHO CKavaTtb U3 MHTepHeTe.

TexHuka 6e3onacHocTH

1. He BkntouanTte KoMnbloTep 6e3 paspeLueHus yuutens.

2. He tporaiTte KabenbHble COEAUHEHWUS SNEKTPOMNUTAHUS.

3. Cnaute 3a komnbtotepom npsamo. Cnegute, 4ToObI paccTosiHue MeXay MOHUTOPOM M ra-
3amu 6b110 45—60 cm (paccTosHue BbITAHYTON PyKK).

4. He nogkntoyante MUKpOKOHTposnepHyto nnarty K nopty USB komnblotepa 6e3 paspelue-
HUA yuuTens.

lMpakmuyeckas 4yacme

Llenb: pa3euTve HaBLIKOB pa3pabOTKM NMPOEKTOB C MOAK/IIOYEHUMEM K MUKPOKOHTPO/IEp-
HOW nnaTe YCTPOMCTB MO UHTepdencaM KOMMYHUKaLMK.

O6opynoBaHue: Habop AN KOHCTPYMPOBAHMSA MPOrpaMMMUpyEMbIX MOAENEN MHXKeHep-
Hbix cuctem AR-DEK-STR-01 ot OO0 «[puknagHasa poboTtotexHuka», cpeaa paspaborku Ap-
LAYMHO.
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HUHcmpykyus BoinonseHus pabomel

1. lMooknroyerHue mooynsa XKHU

Paccmotpum nogkntodenne moayns XKW k ApaynHo v npumep «Hello, world!». )KKU
mMozynb ¢ noptom 12C nossonser nogkntounTb ero K nnate ApaymHO BCEro no ABYM CUrHasb-
HbiM npoeogam: SCL (nnHus TakTupoBaHusa) — nopgkntodaem K A5, a SDA (n1HWS faHHbIX) —
K A4 (puc. 1).

Puc. 1. NMogknioveHne mopynsa XKW k ApayvHo

#include <Wire.h>

#include <LiquidCrystal I2C.h>
LiquidCrystal I2C lcd(0x3F,16,2);

void setup () {

lcd.init (); // Mauumamm=aums lcd
lcd.backlight(); // BkiwoyaeM MNOACBETKY

// Kypcop HaxoIuTCd B Hadvajie 1-11 CTPOKU
lcd.print (“Hello, world!”); // BLBOOUM TEKCT
lcd.setCursor(0,1); //YcTaHOBKa Kypcopa B Haudajio 2-# CTPOKM
lcd.print (“Hello, world!”); // BHBOOMM TEKCT
}

void loop () {}

Tenepb paccmoTtpum npumep BoiBoga Ha KKW paHHbIX ¢ noTeHunomeTpa.

AUN (aHanoro-undposoi npeobpasosartesib) ApayMHO AAET BO3MOXHOCTb Npeobpa3osbl-
BaTtb BxoasAwmm curdan ot 0 go 5 B 8 1024 puckpeTHbix 3HadYeHus (ot 0 go 1023).

C nomolupbto NoTEHLMOMETPA MOXKHO nosyyatb fitoboe HanpsixkeHue ot 0 go 5 B. Boisegem
3TW 3Ha4YeHUs Hanps>keHUs Ha XKKHU.

#include <Wire.h>

#include <LiquidCrystal I2C.h>

int PotenciometrPin = AQ0; // pin mnga noTeHUMOMETpa
int Value=0;

float Value volt=0;

LiquidCrystal I2C 1lcd(0x3F,16,2); // YcraHoBKa azmpeca

void setup () {

led.init () ;

lcd.backlight () ;// BxiodaeM NOICBETKY OUCILIEA
lcd.print (“Potenciometr”) ;

delay (1000) ;

}
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void loop () {

lcd.setCursor (0, 1);

led.print (™Y — AVARRS B

// YcTaHaBIMBaeM KypPCOp Ha 2 CTPOKY M HYJEBOM CUMBOJI.
lcd.setCursor (0, 1);

// BeiBommMm (oT 0 mo 1024 nponopumonaybuo or 0 mo 5 B)
Value = analogRead (PotenciometrPin) ;

lcd.print (Value) ;

lcd.setCursor (7, 1);

Value volt=(float)5/1025*Value;

lcd.print (Value volt);

delay (300); 1}

2. lMooknrovyerue danoHomepa HC-SR04 k ApoyuHo

B naHHoWM npaktuyeckomn pabote paccCMOTPUM MPUHLMI PaboTbl YIbTPa3BYKOBOMO AasibHO-
mepa HC-SR04. OanbHomep HC-SR04 aBnsetcs ogHWM M3 caMbiX OIOOXKETHbIX BapWaHTOB
nanbHomepos. HanbHomep HC-SR04 cnocobeH u3MepsATb pacctosiHMe B auanasoHe oT 2
1o 450 cm. TouyHocTb n3mepenus: = 1 cm (Npy MakcumanbHoM ganbHoctu * 3 cm). Yron usme-
penus: 15°. YnbrpassykoBol Auana3oH pabotbl Ha vactote 40 klu. Pabouee HanpskeHue
ot 4,8 no 5,5 B (+ 0,2 B makc). Cnektp pabounx temneparyp: ot 0° C go 60° C (* 10%).

Pabota ynbTpa3ByKOBOro gasbHOMepa OCHOBaHa Ha MpuHumne 3xonokauuu. [danbHomep
MCMYyCKaeT YNbTPa3BYyK B MPOCTPAHCTBO U MPUHUMAET OTPAXKEHHbIW OT NPenATCTBUS curHan. Mo
BPEMEHMW PacrnpOCTPaHEHUS 3BYKOBOMW BOJHbI K NPENATCTBUIO M 0BpaTHO onpeaensertca pac-
cTosiHue 0o obbekTa.

MprHUMN paboThbl AaTYMKA MOXKHO NOAENUTL Ha YeTbipe 3Tana.

1. Ha Bbixog Trig nogaaum umnynbsc 10 MKc.

2. BHyTpu panbHoMepa BXxoAHOW MMMynbe npeobpasyetca B 8 umnynbcos yactoton 40 Kly
M nocbinaeTca Bnepén Yepes « 1 rmasmk»

3. NocnaHHble UMNynbCbl, MOCNE TOrO Kak AOMAYT A0 NPENATCTBUS, OTPAXKATCA U NPUHU-
matotcsa «R rnasvkom». BeixogHoM curHan nonyynm Ha Bbieoge Echo.

4. Ha cTopoHe KoHTponnepa nepeeeném no hopmyne nosly4yeHHbIM CUrHan B paccTosHUeE:

LWKpWHa umnynbca (Mkc) / 58= puctaHuus (cm)

WKpHHa umnynbca (Mkc) / 148= puctaHumsa (oronm)

Cxema nogknouyeHus

Mogaynb o6opyaoBaH YeTbIPEXMMHOBLIM Pa3bEMOM:

VCC: «+» nutaHus

TRIG (T): BbiBOA, BXOQHOMO CUrHana

ECHO (R): BbiBOg, BbixogHOro curHana ([iMHa curHana 3aBMCUT OT paccTosiHUA obbekTta
[0 JaTyuKa)

GND: «—» nutaHus

Mocne nopkntoyeHns gatunka K ApayMHO Hago 3arpysvTb cketd ana pabortbl. B ckertye,
NpUBEAEHHOM HUWXKe, MHdOPMaLMsA O PaccTosHUMKM ByaeT OTCbinaThCA B MOPT KOMMblOTepa.
Takke npu auctaHuun meHee 30 cm ByaeT 3aKuraTb CBETOAMOA, KOTOPbIM MOAK/IOYEH K
13 nuny.

#define Trig 9
#define Echo 8
#define ledPin 13
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void setup() {

pinMode (Trig, OUTPUT) ;

pinMode (Echo, INPUT) ;

pinMode (ledPin, OUTPUT) ;
Serial.begin (9600) ;

}

int impulseTime=0;

int distance sm=0;

void loop () {

digitalWrite(Trig, HIGH);
delayMicroseconds (10) ;

digitalWrite (Trig, LOW) ;
impulseTime=pulselIn (Echo, HIGH);
distance sm=impulseTime/58;
Serial.println(distance sm);

if (distance sm<10) { digitalWrite (ledPin, HIGH); }
else { digitalWrite (ledPin, LOW); }
delay (100) ;

}

3. lModknroueHue cepBonpuBoda k ApoyuHo

B naHHoW paboTte paccMOTpUM YCTPOMCTBO CEPBOMPUBOAA M CNOCODbLI €ro NOAK/IIOYEHUS K
ApayvHo. [pu KOHCTPYMPOBaHWM POHOTOB M MEXAHWU3MOB BaXKHbIM 3/IEMEHTOM SIBJIIETCS UMEH-
HO CepBONPMBOL. ITO ABUraTeslb, KOTOPbLIM MOXET NOBEPHYTb CBOM Basl HA ONpPefeNiEHHbIN yron
WU NOLAEPXKMBaTb HENPEPbIBHOE BpaLlleHUe C TOYHbIM NePUOAOM.

a) 6)

Puc. 2. Cepeonpueog (a) 1 ero yctpoictso (6)

CepBonpuBos (CepBOMOTOP) COCTOMUT M3 CRefylowmnX 3/EMEHTOB: AaTyMKka (CKOpoOCTH,
NOMIOXKEHUSA U T. n.), 6BSIOKa ynpaeieHUs NPUMBOLOM M3 MEXAHUYECKON CUCTEMbI U 3/IEKTPOH-
HOM cxeMmbl. PeayKTopbl (LUECTEPHM) YCTPOWCTBA BbIMOMHAIOT M3 KapboHa, MeTansia unu nna-
cTuKa. nacTukoBble WecTepHU CEPBOMOTOPA HE BbIAEPKUBAIOT CUMbHbBIE HArpy3KW M yaapbl
(puc. 2).

CepBOMOTOp MMeeT BCTPOEHHbIM NnoTeHuMoMeTp. [loTeHuMoMeTp CoeanHEH C BbIXOLHbIM
Banom. CepBOnprBOA, MEHSET 3HAYEHUE HaMpPs>)KEHUS HA NOTEHLMOMETPE C NMOMOLLbIO NMOBOPO-
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Ta Bana. AHanM3npys Hanpsi>keHue BXOLHOIo CUrHana, ninara CpaBHUBAET €ro C HanpsXKeHWem
Ha noteHunometpe. Mcxoas “3 nonydeHHOM pasHuUubl, MOTOp OyaeT BpalwaTbCa 4O TexX nop,
MOKa He BbIPOBHSET HanpsiXeHue Ha Bbixofe U Ha noTeHuMomeTpe (puc. 3).

t1=54dmie {1 WK apn 2
2=1520mxe | |2 0° npw 1 180° npw 13
- -
13=2400mKe __ _ 13
20mc 20

Puc. 3. Cxema paboTbl BCTPOEHHOrO NOTEHLMOMETPA

Cxema noOKoYeHus:

GND — y4épHbii npoeog;

MutaHue 5V — kpacHbI NpoBoL;

AHanoroeo# BbiBopg, ¢ LUMM — xéntoivi nposoga.

[nsa ynpaeneHuns cepeonpunBogoM Ha ApayMHO HYXXHO YCTaHOBUTbL CTaHAAPTHYO 6ubnuore-
Ky Servo.h.

B npoueaype void loop() ans cepsonpueoga 3aaaétca HeOOXOAMMbIM Yros MoBopoTa M
BpPEMSA OXXuaaHua fo cnepytoltero nosopota. Cepsonpusog, Bpatwaetcs Ha 0, 90 u 180° u Boz-
BpaLLAeTca B Ha4yasIbHOE MOJIOXKEHHUE.

#include <Servo.h>
void setup () {
myservo.attach (9);

}

void loop() { // ycranasaueaem yros 0°
myservo.write (0);
delay (2000); // ycranasmusaem yros 90°

myservo.write (90);

delay (2000); // ycranasmausBaeMm yros 180°
myservo.write (180) ;

delay (2000) ;

}

Koumponehsie Bonpocei

1. Yto takoe ALIM?

2. B kakom auanasoHe ganbHomep HC-SR04 cnocobeH namepsaTb pacctosHue?

3. C nomoLubto Yero MoXKHO onpepenuTb agpec Bawero nopta 12C? 3ayem 3HaTh agpec
nopta?

BbiBoAabl: B x0a4e BbiNONHEHUA nabopatopHoi paboTbl U3ydaeTcs NMOAK/OYEHME TaKUX ne-
prUdEPUMHBIX YCTPOMCTB, KaK YXUOKOKPUCTA/NIMYECKUMA UHOMKATOP, YNbTPa3BYKOBOW AanbHO-
Mep M CEpBONPUBOA K MUKPOKOHTpOIepHoM nnare. MprobpeTtatoTcsi HaBblKW YCTAHOBKU U UC-
Nosfb30BaHUA HeobXoaUMbIX BUBIMOTEK pasMYHbIX NepudepuiHbiX ycTporcTs. Peluatotcs
3a[,a4M COCTaB/IEHWS, OTIAAKM U UCMOMIb30BAHUA NPOrPaMMHOIO Koaa ANs ynpaeieHWUs nepu-
(bepuiHbIMU YCTPOMCTBAMU YEPE3 MUKPOKOHTPOIEP.
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JlabopamopHasa paboma Ne 3. Coz0arue 3D-modenu 8 Autodesk Fusion360

Teopemuyeckasa yacme
Autodesk Fusion 360 — 310 nporpamma gns 3D-mopnennposanus. MHTepdeiic nporpaMmoi
COCTOMT M3 8 OCHOBHbIX NaHenen (puc. 1)
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Puc. 1. UuTtepdeinc nporpammbl Autodesk Fusion 360

1 — naHenb 6bICTpOro goctyna, HeobxoamMma Ans Toro, 4Tobbl OTKPbLIBATb paHee co3aaH-
Hble MOAE/NN, COXPaHATb UM CO34aBaTb YUCTbIE SINCTbI A1 MOAENUPOBAHMS;

2 — naHeflb MOAENMPOBAHUA. 3OeCb PACMONOXKEHbl OCHOBHbIE MHCTPYMEHTbI, HE0BX0aAM-
Mble /18 CO3AaHUA U pefaKTUPOBaHUSA MOAENEN;

3 — naHenb obospesarensa (browser). Ha 3toit naHen HaxoAATCA OCHOBHblE MapaMeTpbl
LOKYMeHTa, efuHULbl U3MepPeHUs, BUAObl, KOOPAMHATHbIE MIIOCKOCTU U ocu. B panbHeiwem
Npu NOCTPOEHUU MoJeNn 34echb byayT oTobparkaTbCa CO34aBaeMble 3CKMU3bl, Tena U KOMMo-
HEHTbI;

4 — BpeMeHHas LWKana, otobpakaeT Bce BbiMoHAeMble aencteus. [lo cyTv BpemeHHas
LUKaNa ABNAETCSA UCTOPUEN NOCTPOEHWH;

5 — naHenb HaBurauum U HacTPOWMKKU OoToBpakeHus paboyero npoctpaHcTea. C nomoLbto
3TOM NaHeNM MOXXHO MaclTabupoBaTtb, NOBOPAYMBATL MOLE/NN, A TAKXKe HACTPOUTL nose Ans
MOZeNIMPOBaHUS;

6 — BMOOBOW KyO, MOKA3biBAET OPUEHTALMIO B TPEXMEPHOM NMPOCTPAHCTBE;

7 — naHenb cnpasku, [oOaBIeHUA, pacluMpeHns 1 0BLMX HACTPOEK NPOrpaMmbl;

8 — pabouee npocTpaHcTBO AnsA noctpoerusa 3D-monenen.

TpéxmepHoe MopenuposaHue Bo Fusion 360 HauMHaeTcs C MOCTPOEHUA MIIOCKOIO 3CKU-
3a — CREATE SKEATCH. 1ns co3paHus 3cKu3a yKasblBalOT MNIOCKOCTb, Ha KOTOPOW OH ByaeT
pacnonaratbcs. Ha BbiGpaHHOM NNOCKOCTH C MOMOLLLIO NPOCTbIX IMHUIA (NpAMas, ayra, OKpy»X-
HOCTb U T. A.) hopMUpyeTca 3CKn3. KOHTYp 3CcKM3a 06s3aTesnibHO JOMKeEH ObiTb 3aMKHYT (nose-
nsAeTca 3areHéHHbIM npodunb). Mocne 3aBeplleHUs peaakTMPOBaHMSA 3CKM3a HeobXoauMMo
MJ0CKMIK Npodunb NpeBpaTuTb B 06bEMHYI0 Mogenb. 15 3Toro Ha naHenu MoaeMpoBaHUsa BO
Bknagke CREATE ebibupatot Heobxoammoe aeicteue, Hanpumep EXTRUDE (Bbigasnueanue),
REVOLVE (BpalueHue) nnu gpyrue MHCTPYMEHTbI.
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lNpakmuyeckaa yacme

Lenb: coszpatb TpEXMEpHYO MOAEsNb KHWXHOM 3aKnagkM B Cpefe MOAEeNMpoBaHUS
Autodesk Fusion 360.

O6opynoBaHue: KomnbioTep (HOYTOYK) C NpeaycTaHOB/IEHHbLIM MPOrpaMMHbIM obecneye-
Huem Autodesk Fusion 360, koMmnbloTepHas Mblllb.

®dortorpacdusa Habopa 060pyaoBaHMA U MaTepUanos

K AUTODESK’
© FUSION 360

TexHuka 6e3onacHocTH

1. He BkntoyanTe KoMmnbloTep 6€3 paspelleHns yuutens.

2. He TporaiTte KabenbHble COEAMHEHUA NEKTPONUTAHUSA.

3. Cugute 3a koMmnbloTepoM npsmo. Cneaute, 4ToObl paccTosiHUE MeXKay MOHUTOPOM U Ma-
3amu 6110 45—60 cM (paccTosHue BbITAHYTON PyKK).

HUHcmpykyus BoinonneHus pabomelr

1. 3anyctute nporpammy Autodesk Fusion 360.

2. Cospavite 3CKM3.

2.1. Ha naHenu mogenuposanus ebibepute naHenb uHctpymeHT CREATE SKETCH u ykaku-
Te rOPU30OHTaNIbHYIO MJIOCKOCTb XY AN NOCTPOEHUS 3CKMU3a (puc. 2).

- W ETE D

“““\ Egeon § plire o plana Tl

Puc. 2

2.2. Bo Bknagke CREATE Bbibepute nHctpymeHT SLOT -> CENTER TO CENTER SLOT. Yka-
YKWUTe LLeHTP KOOPAMHAT KaK OfHY U3 LeHTpasbHbIX Touek MHcTpymeHTa SLOT v HapucyiiTte npo-
dunb 6yaywien 3aknagku (puc. 3).

2.3. Ykaxkute pasmepsbl. Bocnonbsyitecb nHctpymeHtom SKETCH DIMENSIONS Bknaake
CREATE (pwc. 4).
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2.4. C nomowbto uHctpymeHta OFFSET (cmeluenue) Bo Bknagke MODIFY cmecTtuTe KOHTYP
3aKnagKu BHYTpb npoduns Ha 5 mm (puc. 5).

2.5. MNoetopute onepaumnio OFFSET, cmectnB BHewHMIM KoHTYp Ha 10 MM BHYTpb npodunsa
(puc. 6).

SURFaCE SmEET METAL ToOLS SKEETCH SuRfacE SHEET WETAL TOOLE SKETCH
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| = “ | &
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500 | 500 :
| |
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Puc. 5 Puc. 6

B conepxaHue 109




TOUKA !'POCTA TEXHOJNOrUA

2.6. MHcTpymeHToM LINE Hapucyite nuHuio Ha pacctosiiun 10 MM OT LeHTpa KoopauHat
(puc. 7).
2.7. Ypanute nuwwHue nuMHUM ¢ nomolubto MHcTpyMmeHTa TRIM Bo Bknanke MODIFY (puc. 8).

° 30000 i v ——
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Caculai Pan e | I
e = M) { 1
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B L : | d".
| B
| U B L
K._ / : "
Puc. 7 Puc. 8.

2.8. Mpuesxknte CBOOGOAHBIE KOHLBI CNOTOB (ronyboro LBseTa) K ropM30oHTasIbHOM JIMHWUKM C
nomoupbto uHctpymeHta COINCIDENT. Ons storo ebibepute nHctpymeHt COINCIDENT, satem
KJIMKOM MbILLK YKQXKUTE TOUYKY, KOTOPYIO HY>KHO NPWBA3aTh, faNee YKaXKUTE Ha JIMHUIO, K KOTO-
poK HeobxoAMMO 3Ty TOUKY npuesA3saTb (puc. 9).

2.9. YKkaxkute paguycbl oyr B HXHEHW 4acTu C/IOTOB U 3aBepLunTe pefaKTMpOBaHWe 3CKMU3a
(puc. 10).

SEIET UETAL TS ERETON

1C I r0 = B S[O©

RERECT = RERET = SELRET FRESH SEETCH =

A0.00

DG #B

1&—-——————_———————--;-

| RE R i

RIG00 "
RSO0

Puc. 9 Puc. 10

3. Co3paHuve TpéxMepHOW Moaenu.

3.1. Boigenute npodunb u Bbibepute nHctpymeHt EXTRUDE Bo sknagke CREATE (puc. 11).

3.2. YKkaxkuTe Hanpas/ieHWe BblAaBNuBaHUA U pacctosHue (puc. 12). He ykasbiBaiTe cnuvwi-
KOM 60nblUOe paccTosiHue, 3aKafaKa AO/MKHbI ObiTb TOHKOM, AocTaTtouHo 1,5 Mm.
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Puc. 12

4. CamocTosTeIbHO CO34anTe yKpalleHue Ha 3aKnagke. YKpalleHUeM MOXKET C/YXKUTb Bbi-
LaBneHHas OyKBa BalLEro MMeHMW, BbiNyKoe M300paxKeHWe UNK M3MeHeHUe obLLero KoHTypa

3aknapku (puc. 13).
lMpumepol 20moBoix 3aKNAAOK:

Puc. 13

5. Coxpanute npoekT. 3akpomTte Fusion 360.
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KoumponeHsie Bonpocsl u 3a0aHus

1. Kpatko onuwmnTte NpUHUMN NOCTPOEeHUs TPEXMepPHbIX Mogener B cpene Fusion 360.
2. insa yero ucnonblyetcs uHctpymeHt CREATE SKETCH?

3. HazoBuTte oguH 13 MHCTpyMeHTOB co3aanusa 3D-mopenu Bo Fusion 360.

BbiBoAabI: B pesynbrate pabotbl 0byyatoLmecs 03HaKOMUIUCL C MPUHLMMNOM MOCTPOEHUS
3D-mopenein B nporpamme Fusion 360, cozpganu ackns KHWXHOM 3aknagku Bo Fusion 360, Ha
OCHOBe 3CKu3a noctpounu 3D-mopens.

JlabopamopHasa paboma Ne 4. [Tod2omoBka moOenu Kk ne4yamu u ne4yame

Teopemuyeckaa yacme. [lodzomoBka mpéxmepHoii MoOenu K neyamu

CospanHas B CAIP TpéxmepHas Momesnb He MOXeT ObiTb HanevaraHa Ha 3D-npuHTepe 6e3
npeasaputenibHon noarotoeku. 3D-npuHTEpy HeobxoamMm Habop KOMaHA Ans nepemelleHus
neyaraloLLlen rofloBKM Man crona ans cospanua 3D-mopenu. [na cospaHus Takoro Habopa
KOMaHpg, MpUMEHAIOTCA creuuanbHble nporpammsbl-cnancepbl — Ultimaker Cura, Repetier-Host,
Simplify u gp.

Mpu obpabotke Mopenu B cnanmcepe NMPOUCXOAMT pasfesieHue MOLENM Ha TOHKWE CIIOW.
KaxkppiM cnoit coctout M3 nepumeTpa (KOHTypa momenu) u 3anueku. [leyataiowas ronoeka
NpUHTEpPa NepeMeLLaeTcs cHavYana B npeaenax ogHoro Cos, 3ateM NepexoamT Ha C/IoW Bbille
1 TaknuM 0Bpa3oM cnov 3a cnoem co3paér 3D-obbekT.

OpnHako B cnakcepax He TOJIbKO CO3[4AETCA TPAEKTOPUS ABUXKEHUS Nevartarollei rooBKU
Mo C/IOSIM, HO W YKA3bIBAIOTCS BaXKHble NMapameTpbl neyaru:

* BbICOTA C/OS;

* TO/WMHA CTEHOK MOJeNu;

* MPOLEHT 3aroJIHEHUA MOJesNH;

* Temnepartypa A5 HarpeBaTesIbHOro 3/1IEMEHTA NPUHTEPA, @ TaKXXe TemMnepaTtypa Harpesa

ctona 3D-npuHTepa;

* CKOPOCTb nevaru;

* CKOpOCTb paboTbl BEHTUIATOPOB /151 OXNAXKAEHUA MOLENM;

* CO3[aHue BCNoMoraresibHbIX NOAAEPIKEK;

* cnocob npuKkpenneHusa mogenu K ctony 3D-npuHTepa.

YkazaHHble napameTtpbl MogbupaloTcs AN KaKAOW MOAENW WHOMBWMAYASbHO, 3HAYeHUs
3TMX NapaMeTpoB 3aBUCAT OT TUMA MJACTMKA, KOTOPbIA UCMONb3yeTcsa Npu neyaru, oT reome-
TPWUM MOAENN U OT XapakTepucTuk camoro 3D-npuHTepa.

Mocne Toro Kak B caicepe yCTaHOBNEHbI NapameTpbl neyaru, Heo6XoauMo Moaenb Hape-
3aTb Ha C/IOU U COXpaHuUTb hain Ha komnbtoTep. Pain coxpaHseTcs ¢ paclmpeHuem .gcode.
Monyuunewmincs .gcode Heobxoammo 3arpyautb B 3D-npuHTep.

Ycrpoucrteo 3D-npuHTtepa. Pabouyas yactb 3D-npuHTepa cocTouT 13 nnardopmsbl 1 neya-
TaloLen roNoBKU «3KCTpynep» (extrude — Bbiaaeutb). PaccmoTpum MexanuKy 3D-npuHTtepa
Ha npumepe npuHtepa Dobot Mooz. B npuHtepe Dobot Mooz pabouas nnarhopma asuxerca
TONBbKO B OAHOM HanpaefeHuu (Bnepén-Hasaa), a neyararoLlas rosoBka B IByx — BJIeBO-Brpa-
BO, a TaKXXe BBepx-BHU3 (puc. 1).

Martepuan gns nedyarn B NogobHbIX NPUHTEPAX MCMOb3YETCA B BMAE MIACTUKOBOW HWUTH,
HaMOTaHHOM Ha KaTyLUKY, TaKylo HUTb HasbiBatloT punameHT (aHrn. filament — HuTb). HUTL Mo-
)KeT ObITb BbINOSIHEHA M3 pa3nnyHbiX TMNoe nnactuka (PLA, ABS, HelnoH v 1. A.). Karywka
nnacTuKa ycTaHaB/IMBAETCA Ha CneLuanbHOe KpernsieHWe Ha Kopnyce npuHTepa U nojaéTcs ye-
pe3 HanpaensaloLWMe B 3KCTPYAEP.
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Puc. 1 Puc. 2

JKCTpyAep MOXHO pasfenutb Ha ABe yHKUMOHANbHbIE YacTW: OfHa YacTb OTBEYaET 3a No-
Javy nnacTuka, Apyras 3a ero pacnnaeneHue (puc. 2).

B BepxHeW Yactn aKCTpyaepa CTOMT POSUK U LUECTePEHKA, COEAUHEHHbIE C 3/IEKTPOMOTO-
poM. OHM TAHYT HWUTb NACTUKA U NPOTANIKUBAIOT €€ BHU3 K COMAY, rae Matepuan HarpeBaeTcs U
BblaaBiMBaeTCsA Ha pabouyto nnardopmy. K conny akcTpyaepa nogkiouéH TepMoaatymK, Ko-
TOpbIM CNeauT 3a TeMNepaTypow 3KCTpyaepa.

3a TeMnepatypo#, nepemMeLLeH1AMU NAathopMbl U IKCTPYAEPA, 3@ CKOPOCTbIO NOAAYM Niia-
ctvka B 3D-npuHTepe cneput MukpokoHTponnep 3D-npuHTepa.

3D-npuHTep (puc. 3) 0ObIYHO OCHALLEH HEOOMBLLUMM AUCTIEEM, TAe MOXHO BblOparb dainn
ANS neyaru, 3anyCTUTb UM OCTAHOBUTb MeYaTb, HAaCTPOUTb BbicOoTy nnatcdopmbl 3D-npuHTepa,
BbIOpaTh PyHKUMIO 3aMeHbl (hMIaMeHTa U T. 4.

Puc. 3. 3D-npuHtep

MocTto6paboTka

3aBeplualoLMM 3TanoM U3roToBNIEHUA Moaenun aenseTca noctobpabotka. Mocne Toro Kak
Mopesnb Bblna HarnevyaraHa, yaansoT BCrOMOraTesibHble 3/1EMEHTbI, TaKMe KaK NOAOXKKMU U noj-
LEPIKKU.
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OnauvH 13 cnocobos NocTobpaboTkM — 3TO yaasieHWe LepoXoBaTOCTeN C MOBEPXHOCTU MO-
[e/M C NOMOLLbIO MENKO3EPHUCTON WandoBsanbHon bymaru.

Opyrum cnocobom sensetcs obpaboTka moaenu xummuyecknumu pacteopamu. Ho npu pabo-
Te ¢ NoAobHbIMU XMMUYECKUMKU pacTBOpaMu Heobxoaumo cobniogatb TEXHUKY 6e3onacHoCTH,
paboTaTb B MOMELLEHWU C BbITSXKHOW BEHTUIALMEN M 3aALLMLLATL OPraHbl AblXaHWUsA W rasa, Tak
KaK BblaensieMble napbl 04eHb TOKCUYHDI.

Takum obpasom, npouecc UsrotoeneHus mogenu Ha 3D-npuHTEpe COCTOUT U3 CneayoLmX
3Tanos:

CospaHue O6pabotka Hactpoiika
3D-mopenu » mMopenu » npuHTepa » NMocTo6paboTka
Coxpatue mogenu B Cnancepe 3arpyzka daina moaenu
B hopmare .stl MNogrotoBka gcode W neyatb

lNpakmuyeckaa yacme
Lenb paboTbi: Haneyaratb ¢ nomouubto 3D-NprHTEpa MoLeNb KHMKHOW 3aKNaaKy.
O6opynoBaHue u nporpaMmmHoe obecneyeHue: komnbroTep (HOYTOYK) C NpeaycTaHoB-

NeHHbIMK nporpammHbiMi npogyktamu Autodesk Fusion 360 u Cura, KomnbloTepHas Mbillb,
3D-npuHTep, nnactuk ans nedatu (PLA).

®dortorpacdusa Habopa 060pyaoBaHMA U MaTepPUanos

= AUTODESK'
¥ FUSION 360

TexHuka 6e3onacHocTH

1. He Bkntoyaiite KomnbloTep 6e3 paspelueHuns yuuTens.

2. He tporaite kabenbHble COeAMHEHWUSA INEKTPOMNUTAHUS.

3. Cugure 3a KomnbloTepoM nipsamo. Cnegurte, 4utobbl pacctosaHMe MeXay MOHUTOPOM U ra-
3amu 6bino 45—60 cm (paccTosiHWe BbITAHYTOW PyKH).

4. He Bknouante 3D-npuHTtep 6e3 paspelueHuns yuutens.

5. He npukacaitecs K HarpesatenbHoMy 3nemMmeHTy 3D-npuHTepa.

6. 3anpeLaeTca npMKacatbCcs K NoABWXKHbIM Yactam 3D-npuHTepa Bo Bpems ero pabortbi.
HUHcmpykyus BoinonneHus pabomelr

1. CoxpaHeHue moaenu B popmare .stl.

1.1. 3anyctute Fusion 360 1 oTKpoiTe NPOEKT C 3aKNaaKoMn, KOTOPYIO Bbl CO34aBaMN Ha Nla-
6opatopHoM 3aHaTMKM Ne 1,

1.2. B naHenu 6bicTporo goctyna Bbibepute EXPORT. B nosBuBLIEMCA OKHE YKaXXWUTE UMS
cdaina, a panee sbibepute opmar ans akcnopra .stl. Haxxmure Ha Export (puc. 4).
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P e
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2. NMoparortoBka g-kopa
2.1. 3anyctute nporpammy Ultimaker Cura. O3HakoMbTech ¢ MHTEpdecom nporpammbl. UH-
Tepdeic nporpaMmbl MOXXHO pasfennTtb Ha 5 ocHoBHbIX obnacten (puc. 5).
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Puc. 5. Nnutepdeiic nporpammsbl Ultimaker Cura

1. OcHoOBHOE MeHI0 nNporpaMmbl: arn — OTKpbITb arn, COXPaHUTb UAN CO3LaTb HOBbIM
MPOeKT, NpaBKa — pefaKTMpoBaTb MOLENb, BUL — NepPeK/ioYeHne peXXMMoB NpocMoTpa (npo-
CMOTp MO CNOAM, NPOCMOTP MOAENM BHYTPK), AobaBneHne pacluMpeHni, HacTpPOMKa Nporpam-
Mbl U CnpaBka.

2. MaHenb MHcTpyMeHToB. C NOMOLLBIO 3TUX MHCTPYMEHTOB MOJKHO NepeMeLLatb Moaesb No
NMOBEPXHOCTU MNatopMbl, BpallaTtb MOAeNb, M3MeHATb €€ MacliTab, 3epKasibHO OTpaswTb
UT. 4.
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3. MaHenb HacTpoek neyatn. ITo BosblIasA U camas BaXkHasA YacTb NPOrpammsbl, 34ecb 3a-
[AlOTCA OCHOBHbIE HACTPOMKM AJ15 NevaTtu.

4. MaHenb nogrotoBku arna .gcode. Pann .gcode co3naétca aBTOMATUYECKH, MPU HaXKa-
TUM KHOMKKU «MOArOTOBKa.

5. Pabouas nnaropma (cton). Umutupyet nnarcdopmy Hactoswero npuHtepa. Ha nnar-
thopMe MOXKHO pa3melLaTb cpasy HECKONIbKO MoAenen 1 3anyckatb MX Ha neyartb.

2.2 OTkpo#Tte Mofesnb 3aKNafKu, pacrnosioxuTe eé Ha pabouei nnardopme.

2.3. BbibepuTte HAaCTPOMKKU B COOTBETCTBMUM C TUMOM NPUHTEPA U TUMOM MUCMO/b3YEMOrO Mnna-
CTUKa.

2.4. MoparoToebTe hain .gcode Moaenun U COXpaHuTe ero.

2.5. OTkpowrte ain .gcode ¢ nomouubto 610KHOTA. BHMMaTenbHO paccmotpuTe ero.

3. NMeuarb Ha 3D-npuHTepe.

3.1. BkntounTe npuHTEp M 3arpy3uTe B Hero gann .gcode.

3.2. HacTtpoite npuHTEp ANA neyatu.

3.3. 3anyctute nevarb.

4. MocTrobpaboTKa.

4.1. lMocne 3aBepLueHMA MeyaTh favTe MOLeNU OCTbiTb, 3aTeM aKKypaTHO CHWMUTE eé C
nnarcopmbl.

4.2. 3aunctute Mmoaenb WAndoBabHbIMU MaTepUanamu.

KoumponeHsie Bonpoce! u 3a0aHus

1. HazoBwuTe ocHOBHbIe 3Tanbl U3rotoBneHns Mopenu Ha 3D-npuHTepe.
2. Y70 Takoe cmnameHT?

3. [InA yero HyeH 3KkcTpyaep?

4. Kak Ha3bIlBaeTcsa NpoLecc Hape3Ku MOAENn Ha cioun?

BbiBoabi: B pesynbtate pabotbl 06yyaloLMecs 03HaKoOMUAUCh ¢ TexHosormen 3D-neyvary,
MOAroTOBWUAM K Neyatu Ha 3D-npuHTepe Mofenb KHWXHOM 3aKNaaKu, Haneyataan KHUXKHYIO 3a-
KnagkKy.

JlabopamopHasa paboma Ne 5. OmpucoBka 3cku3za dekopa uzdenus

Teopemuyeckas yacme

O3HakomieHMe 0ByHaloLMXCA C OCHOBHbIMA BO3MOXHOCTAAMW BEKTOPHOrO rpadmuyeckoro
pefaKTopa npv OTPUCOBKE 3CKU30B.

[leMoHCTpauus BO3MOXHOCTEN MporpamMmbl (OTPUCOBAB OAMH (hparMeHT y3opa, 3ateM Ha
€ro OCHOBe, MCMOoJb3ysi NpeobpasoBaHUA, MOXKHO CO34aBaTb 3aroTOBKW ANS AEKOPUPOBAHUA
00beKTOB).

lMpakmuyeckaa yacmeo

Llenb: BbINOAHWUTL OTPUCOBKY 3CKM3a AEKOpa B NPOrpaMMe KOMMbIOTEPHOM rpad K.

O6opynosaHue: komnbloTep (HOyTOYK), MDY, OTKpbITOE NPOrpaMmMHoe obecneyeHue.

Marepuanbl u peakTuBbl (MpU UCMONb30BaHUK): OBymara, KapaHgall, MapKep.

TexHuka 6e3onacHocTH:

1. He Bkntoyaite komnbiotep, MDY 6e3 paspelueHus yunTens.

2. He TporaiTte KabenbHble COEAMHEHWUSA SNEKTPOMNUTAHUS.

3. Cuaute 3a komnbloTepoM npsmo. Cnepute, 4ToObI paccTosHUME MeXKAy MOHUTOPOM U Ma-
3amu 6110 45—60 cm (paccTosiHUe BbITAHYTON PyKK).
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Mopsapok pa6oTbl

1. OTCKaHVIpOBaTb 3apaHee noarotoessneHHoOe M3o6pa>+<eH|/|e OpHaMeHTa.

2. 3anyctuTb NnporpamMMy BekTopHou rpacduku InkScape.
2.1. Cosgpartb chann copmar A4,
2.2. Pa3amecTuTb OTCKaHMpPOBaHHbIM 3cKku3 (puc. 1).

&

el sk B HE

R e Sl Somriea

Puc. 1. ImnopTt 3cku3a B nporpammy Inkscape

DB

o O

o

LA |

2.3. 3abnoknpoBaTtbh OT CMeLLLeHUA 3CKWU3, HaXKaB B KOHTEKCTHOM MeHio 3absiokupoBame

BbiOenneHHble 06beKmel.

2.4. npoaHaﬂM3MpOBaTb M306pa)KeHVIe, €CTb 1M CMMMEeTPUA, €CTb JIM NOBTOPAIOLLLMECA d1e-

MEHTbI, €CTb /I rpaduyecKme NPUMUTUBSI.
2.5. OTtpucoBartb 3CKu3.
2.5.1. YcTtaHOBUTb HanpaensLme.

2.5.2. YcTaHOBUTb CBOMCTBA MHCTPYMEHTa pucoBaHuA. bes 3anueku, LUBET KOHTYpa APKUK

(Hanpumep, RGB 0;250;0), TonwuHa KoHTypa 3—7 NT B 3aBMCMMOCTHM OT 3CKM3a (puc. 2).

S8 |
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N
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2.5.3. ObBecTn KOHTYp 3nemeHTOB. Ecnv 3nemMeHT cMMMeTpUYHbIN, AOCTaTO4HO 06BecTU
thparmeHT anemeHTa (puc. 3).

= s

Puc. 3

3. Nocne oTp1coBKM NpM HEOBXOAUMOCTH MPUMEHWUTL KOMAHAbI:

3.1. KonuposaHue.

3.2. MNoeopor.

3.3. OtparkeHue.

CrpynnupoBatb # 06beMHWUTL BCE YACTU U30OPAKEHUS.

Pacneuararb usobpaxkeHue Ha npuHTepe.

MpencraeneHne pesynsTatoB M3MepeHui /HabniogeHni (a18 npeacTaBfeHns pesysbTaTos
npegnaraerca tabnuvuHas dopma):

MonyynTb pesynbratbl CKAHUPOBAHUSA A8 AaSIbHENLLEN OTPUCOBKM 3CKM3a B BEKTOPHOM pe-
JaKTope.

HUserosas PaspeweHue ®dopmar daina Pasmep

CkaHupoBaHue
mMopenb u3obpaxkeHus

KornmponoeHsie Bonpocel u 3a0aHus

1. HazoBuTe OCHOBHble XapaKTEPUCTUKK, UCMOJb3yeMble NPU CKaHUMPOBaHUKU M300paxke-
HUA.

2. Nepeuncnute Hanbosnee nonynsapHbie popMaTbl COXpaHEHUS OTCKAHUPOBaHHbIX M306pa-
YKEHUMN.

BbiBoabl: 0Oyyatowmecs NpUXoaAT K BbIBOAY, YTO BbIOOP NapaMeTpoB CKaHWpPOBaHWA 3a-
BMCUT OT XapaKTEPUCTMK ICKM3a U Ha3HAYEHUS ero 3NEKTPOHHOrO aHasora.
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JlabopamopHas paboma Ne 6. O6pabomka ¢pomozpacghuii 20moBo20 uszdenus

Teopemuyeckasa yacme

Os3HakoMmnieHMe OOy4aloWMXCA C TEXHUYECKMMU TpeboBaHWAMM, MpeabsBisAemMbiMU K
pacTpoBbiM halnam Mnpu 3arpyske Ha 3/EKTPOHHbIE PECypCbl U A/ Medyatu U3obparkeHui
(paspelieHue, uBetoBas Mopenb, MybuHa ueeta, dopmar dainna). OsHakomeHre obyyato-
LLMXCHA C opraHu3aumen obbekTHoM hoToCbEMKU. Bo3mokHOCTH nporpamm pactposoi rpadu-
KW 418 ynydlieHus nsobpaxeHus (KagpupoBaHue M300paykeHWi, TOHOBas KOPPEKLUS, LBETO-
Bas KOppeKuus, nosbieHue peskoctu). O3HaKoMneHue ¢ napameTpamm coxpaHeHus obpabo-
TaHHOIO U300paXKeHUs U3 NPOrpamMmbl PacTPOBOK rpadmKy.

lMpakmuyeckasa yacme

Lenb: cosgaHve doTorpacduit rotoBbiX M3aenuii ¢ cobntogeHMemM TexHuyYeckux Tpebosa-
HUW.

O6opynoBaHue: dotoannapar, WTATHB.

HUucmpykyus BoinonneHus pabomel

1. NpoaHanuanpoeatb 06BLEKT CbEMKM, BbIIBUTb €r0 OCOOEHHOCTH.

2. OpraHusauus Cb€éMOYHOIo NPOCTPAHCTBA:

2.1. PaamecTtutb hoH.

2.2. Pacnonoutb 06beKT CbEMKM C Y4ETOM OCBELLLEHMS.

2.3. YctaHOBUTb ¢hoTOanMmapar Ha LWTaTmB..

2.4. YCTaHOBUTb PYYHOW MJIM aBTOMATUYECKUI PEXUM CHEMKMU.

2.5. Mpw BbIBOpE Py4HOro pexkMMa yCTaHOBUTL BbIAEPIKKY M MyOuHY anadparmbi.

2.6. MpoBecTn TECTOBYIO CbEMKY.

2.7. OueHuTb pe3ynbTaTtbl CbEMKU. Ecnv oHKM HeynoBneTBOpUTENbHBIE, U3MEHUTb HACTPOMKU
M MPOBECTU CbEMKY MOBTOPHO.

3. O6pabortka dhoTorpadmu:

3.1. 3arpy3uTb cepu1io CHUMKOB Ha HOYTOYK.

3.2. MNpwv nomoLmM NporpamMMbl-NPOCMOTPLLMKA BbIOpaTh Hanbonee yaaduHyto doTtorpaduio.

3.3. 3anyctutb pacTpoBbiv rpacdmyecKkuii pefakTop.

3.4. OTkpbITb hoTorpadmio (puc. 1).

3.5. MNpoaHanusnpoearb n3obpaykeHMe No CreayoLUM KpUTEPUAM:

3.5.1. Hannume nuiiHmux nsobpaxkeHui B Kagpe.

3.5.2. CooTHoLeHMe ocHOBHOrO obbekTa v hoHa.

3.5.3. XopolLwuo 1 BUaHbI KtoYeBble 0COOeHHOCTM 0bbeKTa.

3.5.4. ECTb N1 TOHOBbIE W LBETOBbIE UCKAXKEHMWS.

3.5.5. Pe3kocTb nsobpaxeHus.

3.5.6. B 3aBucMMOCTH OT pe3ynbTatoB aHanM3a BblOpaTb OAUH MW HECKOMIbKO CReayoLmX
MYHKTOB.

3.6. MNpu HaNMUMK NULIHKX SNEMEHTOB B Kaape, HannMuumu 6osblLoK Nnowaamn doHa:

3.6.1. BbibpaTtb MHCTPYMEHT KaapupoBaHus.

3.6.2. Co3patb paMKy KaapupoBaHus.

3.6.3. Ucnonb3ys MapKepbl paMKu BblAeNEHNUA, CMO3ULMOHUPOBATL €€ Bosiee TOYHO.

3.6.4. NpumeHnTb onepaumio Kagpuposarus. B pesynbtate HesHauMMble Yyactu nsobpaxke-
HWsA ByayT yaaneHsl (puc. 2).

3.7. ToHOBbIE UCKaXKEHHUSA:

3.7.1. OTKpbITb rMCTOrpamMmy M300pakeH1s, NPOaHaNIM3MPOBaTh €E.

3.7.2. MNMpu HeobxoaMMOCTH OTKOPPEKTUPOBaTb. Hanprumep, OCBETIMTL UK 3aTEMHUTL U30-
OpaykeHue, NOBbICUMTb KOHTpAcT (puc. 3).
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Puc. 1

Puc. 2
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Puc. 3

3.8. LiBeToBas koppeKkums:

3.8.1. Ecnun uzobpakerue He cbanaHcMpoBaHO Mo LBeTy, Heo6XoAMMO BbIOpaTh KOMaHAY,
KOTOpas No3BO/ISET CKOPPEKTUPOBATH LiBET.

3.8.2. BbiNnoNHUTL HACTPOWMKU B AUANIOTOBOM OKHE KOMaHAbl.

3.8.3. MpuMeHUTb BbIBpaHHbIE HACTPOWMKK K M306paXKeHuIo.

3.9. PeskocTb n3obpaskeHus:

3.9.1. lns noBbilweHUs pe3KoCTM n3006parkeHns BbIOpaTb OAHY U3 KOMaHZ, NOBbILLIEHUS pe3-
KocTu. XenartenbHo 4To6bl MMenach perysMpoBKa CTENEHW MOBbILLEHUS PE3KOCTY.

3.9.2. BeinonHute npepnpocmotp. Ecnun pesynbratel yooeneTsopuTesibHble, TO NPUMEHUTb
HaCTPOWKH.

3.10. CoxpaHeHue pe3synsTatoe paboTbl ¢ y4ETOM TpeboBaHMM:

3.10.1. CoxpaHutb pesynbrartbl pabotbl ¢ y4éTom TpebosaHui. Mpumep TpebosaHui npuee-
[OEH B Tabnuue 2.

Tabnuua 2. TpeboBaHMA K COXpaHEHHLIM aknam

LleeToBas PaspeweHue Pasmep uso6pa-
HaumeHoBaHue . ®dopmar painna ’KeHusa He 6onee
Mmopesnb (Touek Ha M) (M6)
®anin 1 RGB 72 png 2
®ain 2 CMYK 300 tiff 20

3.10.2. Bbibpatb HacTponKu M306paXkeH s, LLBETOBOM PEXKUM.

3.10.3. BbibpaTb HaCTPOMKKU U300paXKeHUs, paspeLleHue.

3.10.4. Mpu coxpaHeHuun daina ebibpaTtb yKasaHHbIM dopmar, npyv HeobxoauMocTu ycTa-
HOBUTb CTEMNeHb CXXaTus.
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Koumponehsie Bonpocei

1. Mouemy dainn nsobparkeHns, KOTOPbIM NpefHa3HadYeH ANA AEMOHCTPaLMK Ha 3KpaHe,
coxpaHsioT B uBetoBon Mmogenn RGB?

2. Ha uTo noenusert nsmeHeHWe LBETOBOroO peXxnuMma nsobpaxeHus?

3. Kak Bbl gymaerte, ans yero 6yget npegHasHauyeHO U306paykeHMe, COXpaHEHHOE C TaKUMU
napametpamu? LisetoBasa mogens CMYK, paspewenune 300 Touek Ha gtonm, dopmar tiff.

BbiBoabl: BaHO chopMynupoBaTtb MCxopHble TpeboBaHua K oTtorpadun obbekra.
C y4étom 3Tux TpeboBaHui npoBecTM (OTOCLEMKY. [locTaparbcsi MUHMMM3MPOBATL MpU
CbEMKe TOHOBblE, LIBETOBbIE MCKAXXeHWs, nonagaHue B Kagp NWWwHUX obbektos. [posectu
KOPPEeKUMIO M300paXeHnsa B pefakTope pacTpoBOW rpaduKku U COXpaHuTb dainni ¢ yyétom
TpeboBaHUM.

JlabopamopHasa paboma Ne 7. Cozdarue c6opku 8 Autodesk Fusion360

Teopemuyeckasa yacme. Coz0aHue KomMnoHeHmMoB8 c6opku

Ina cospnaHuns cbopok B Autodesk Fusion360 Heobxoanmo pabotatb ¢ KomnoHeHTamu. Co-
3[aTb KOMMOHEHTbI MOXHO AByMs cnocobamu.

Cnoco6 1. Ecnu B npoekTe yke MMeloTCs Tena, TO UX MOXKHO MPEBPATUTb B KOMMOHEHTbI.
[nsa 3T0ro He0HX0ANMMO KIMKHYTb Npasow KHonkow Mbiwu (MKM) no kopHeson nanke BODIES,
a B crnnbiBatoweM MeHio Bbibparb ctpoky CREATE COMPONENTS FROM BODIES (cosgatb
KOMMOHEHTbI U3 Ten), cM. puc. 1. Mocne aton onepauun B okHe obo3spesartens (BROWSER)
Tesla ucyesaloT U NOSABNAIOTCA KOMMOHEHTbI C TEMU e UMeHamu (puc. 2).

- BR EE * o BF .
dle[IEEETEG® 4 |o [JETIFTNN G ©
Document Seting
> 4F ODocument Settngs b sl
HNamed Viaws
[» Named Views D o
[ Qrigin
[ g & Creals Companents from Bodes
= ' D‘ Ckelches
| Bl Bodies 3 New Group _
ST R bTe O woe
: e Sl . [ » () mpenmesie Kpsumic]
| | =pennewne e =
= E D - |_ ppira !
I'. I e C—— D I & |_ pEnnesnE Kopayca
¥ | rpEnnEEe KOpMCE
L.. [ ) orceranm rpysact
|1 ] orcexanm rpysa
Puc. 1. Co3paHve KOMMOHEHTOB U3 Tes Puc. 2. KoMnoHeHTsI

OpHako npu TakoM crnocobe co3aaHMsa KOMMOHEHT TEPSIET 3CKM3, U C/IM BO3HUKHET CUTYa-
UM U3MEHUTb FrEOMETPUIO KOMIMOHEHTa, TO CAeNaTh 3TO OYAET CNOXKHO.

Cnocob 2. [1na coznaHus HOBOro KomnoHeHTa otkpoiTe MmeHio ASSAMBLE (cobupats) u
Bbibepute onepaumio NEW COMPONENT (puc. 3). [lanee B BbiN/bIBAIOWEM MEHIO YKaXKUTE
UMSA KOMMOHeHTa, 1 oH nosisutcs B cnucke BROWSER. Kakapbit HOBbIM CO30aHHbIA KOMMNOHEHT
«MYCTOM», KaK Ha pUcyHke 4 komnoHeHT «Kopnyc». [lna co3faHusa acku3a BHYTPU 3TOrO KOM-
noHeHTa HeobXoAMMO, YTOObI OH OblN BbiAeNeH (TOYKa ClieBa OT UMEHM), MHAYe Bbl CO3AaAUTE
3CKM3 B APYrOM KOMMOHEHTE WK B 0OLLEN KOPHEBOM Nanke 3CKU30B.
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®5

ASSEMBLE = . g
B New Component
() Joint | A I{-} (5 Kopobkavi (3

> €% Document Settings

lﬂ As5-bult Joint Shift=J

(&} Joint Origin D B Named Views

Bl Rigid Group > Bl Origin

(% Drive Joints d|o opayc:1 O
£2 Motion Link b © @ Orign

l]' Enable Contact Sets

-
E‘._ Enable All Contact

0 wotion Study

Puc. 3. Co3paH1e HOBOro KOMMNOHEeHTa Puc. 4. KomnoxeHT «Kopnyc»

Co3pnaHue coeguHeHums. [locne TOro Kak BCce KOMMOHEHTbI CMPOEKTUPOBaHbI, YCTaHaB/IM-
BalOT coeauHeHus Mexay Humu ¢ nomoupto onepaunn JOINS, Kotopas HaxoguTCs B MeHIO
ASSAMBLE (pwuc. 5). Ho nepep Tem Kak yctraHaenuMBarb COeMHEHMS, HEOOXOAMMO OOMH W3
KOMMOHEHTOB 3ahMKCUpPOBaTh, YTOObI U3beXKaTh Henpeackasyemoro nosegeHus c6opku. Knuk-
HWUTE NPABOM KHOMKOW MbILWK MO KOMMOHEHTY M BO BCM/IbIBAIOLLEM MEHIO BbibepuTe onepauuio
GROUND (3a3emnutb, 3acdukcuposatb) (puc. 6). Pagom ¢ 3acMKCHMpOBaHHbIM KOMMOHEHTOM
NOSIBUTCS 3HAYOK KHOTMKMU.

&J DT'JE\] Ij - & Activate

SRR constRuct~
Ground
B Hew Compopent -
I KIJ-;CJJEHI J : f%b f.‘D'.'E.-'...Dp.‘:.' B M
ﬁj As-built Joint ShiftJ &) New Component
&% 10int O
-.._...,c.rl:[',,rlu;lr' Q Create Drawing
Rigid Group a

'_‘ - N [ﬁ Create Selection Set
[rj.'f. Drive Joints
r:: Maotion Link m Rigid Group
[® Enabie Contact Sets €23 Physical Material
:‘: Enabile All Contact & Appearance A
,% Motion Study

Puc. 5. Co3paHue coefmHeHus Puc. 6. DukcupoeaHue

[Ons co3paHus cBsize MeXAy KOMMOHEHTAMU YKa3blBalOT COELUHSEMble KOMMOHEHTbI
(puc. 7), a 3atem 3apatoT crnocob coeamHenus (puc. 8). Fusion 360 nossonser ycrtaHoBWTb
7 BUOOB cCOeanHEHUS:

* Rigid (»kéctkoe) — HenoaBUXHOE coefMHeHME;

* Revolute (BpalieHne) — BpalLatenbHoOe coefiMHeHWe;
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* Slider (caBur) — ckonb)keHWe No OQHOM OCH;

* Cylindrical (umnuHapryeckoe) — CKOMbXXeHWe Mo OJHOM OCH, a TaKXKe BpaLLEeHUE BOKPYr
TOW YK€ OCH, 4YTO MO3BO/IAET KOMMOHEHTaM NepeMeLLaTbCa U BpaLLaTbCsl OAHOBPEMEHHO;

* Pin-Slot (wTtndT-Nnas) — epalaetca No 0OgHOM OCU U ABUXKETCA NO APYrou;

* Planar (no nnockoctn) — ABWXXEeHWE MO NIOCKOCTH;

* Ball (chepryeckoe) — wapH1MpHoe coeanHeHue.

Position] Mobon

¥ Component 1 - Kpoiuka:1

Mode _5—| @

Snap I 1selected X

¥ Component 2 - Kopnyc:1

IMode

Snap L 1selected X

¥ Joint Alignment

Angle -50.0 deg ° =

. d e e r— e —
OffsetX (.00 mm Postionl] Mation
OffsetY  0.00 mm Type v E e & B @®
OffsetZ 0.00 mm Shde o ZAxis -
Fip . Animate [ 2
i ] OK Cancal (i ] oK Cancel

Puc 7. Co3paHue coegnHeHus Puc. 8. CospaHuve BMaoa coeguHeHus

lNMpakmuyeckas yacme

Llenb: co3patb Mogenb KOHTEMHEpa C NOABUXKHOM KPbILLKOMW.

O6opynoBaHue: KoMnbioTep (HOYTOYK) C NpeayCcTaHOBAEHHbIM NPOrpaMMHbIM obecneye-
Huem Autodesk Fusion 360, koMmnbloTepHas MblLlb.

®dotorpacdmsa Habopa 06opyaOBaHMA M MaTepUanos

L; AUTODESK’
L FUSION 360
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TexHuka 6e3onacHocTH

1. He BkntouanTte KomnbloTep 6e3 paspeLueHus yuutens.

2. He TporaiTe KabenbHble COEAUHEHWUSA INEKTPONUTAHUS.

3. Cuaure 3a KomnbloTepoM npsmo. Cnegurte, 4utobbl paccTosaHMe MeXay MOHUTOPOM U ra-
3amu 6bino 45—60 cm (paccTosiHWe BbITAHYTOM PYKH).

HUHcmpykyus BoeinonneHus pabomelr

MoproroBka KOMMNOHEHTOB

1. 3anyctute nporpammy Autodesk Fusion 360.

2. Cozpante koMnoHeHTbl «Kopnyc» n «Kpbiwka» ¢ nomowpio meHto ASSAMBLE-> NEW
COMPONENT. Co3paHHble KOMMNOHEHTbI AOXKHbI NosBuTbCs B cnucke BROWSER (puc. 9).

- DT
i Ay
o} fg _(Unsaved) [O

1F Document Settings

Origin

|

b

> Bl Wamed Views
D :

4

& |_] Kopmyc:1
3 Bl Origin
d L} |_—E prm-:a 1

] gl Origin

Puc. 9. KomnoHeHTbl «Kopnyc», «Kpbiwka»

3. Boigenute komnoHeHT «Kopnyc» 1 co3gaiTe BHYTPY 3TOr0 KOMMOHEHTA 3CKMU3 B NJIOCKO-
ctn XY. Ha ackuse HapucyiTte npsamoyronbHuk pasmepom 70*120 mm (puc. 10). 3aseplumte pe-
JAKTUPOBaHWe 3CKMU3a.

Qrign

- OF
_‘;ﬂ I--'- L_Ij._-' [Ungawvad
[ €F Docoment Settngs
b El Mamed Vews
20 00
[ i@ oo 120 00
FRCA @  Kopnyet [
D © @M Oongn
A & gl Sketches i
ra— l "
& | ;i oOcHDBAHRE EOpNYCE = ’
A @ | | Kpeama h [ "dfﬂ
|
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4. Co3paite TPEXMEPHYIO 3aroTOBKY KOpryca KOHTEMHepa BbICOTOM 35 MM C NOMOLLbIO MH-
ctpymenta EXTRUDE (puc. 11).

Puc. 11. Co3paHne 3D-3arotosku

5. AHanornyHo cosgaiTte KoMnoHeHT «Kpbiwwka». Pa3mep rotoBoi KpbiWwKKW Ao/IKeH ObiTb
64*115*5 mm (puc. 12).

« BAOWEER e
‘jlt-‘_ﬂ (B (unssvea)
[ 43 Docemani Semege
D Bl tieeed Views
D M oen
Dl
FREC
D il Oegn
A @ @l Sose
@ [ vouesn
A @ ll Siscsss

4 Sheice

Puc. 12. KomnoHeHT «Kpbiwka»

6. Cospaiite cTeHkM Kopnyca. Boigenvte koMmnoHeHT «Kopnyc», KNMKHWUTE NO BEpXHEW rpa-
HM 3aroToBKM W BbibepuTte MHCTpyMeHT SHELL(060n0o4ka). YctaHoBUTE TOSMLLMHY CTEHKMU 5 MM.
3aBepLumnTe pegaktupoeaHue (puc. 13).

oCE SAEET METEL TOOLS
J® BFOR|P=- 550 0
:Tr_-' A= ASTIMBLE * COMSSTRULT *
e
L
-k
Taspert Crar =)
s Thisneas 400w
Dirpctan iy e -
[i] O Cancel

Puc. 13. Co3paHue cTteHoK Kopnyca c nomoupto SHELL
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7. BHyTp# KomnoHeHTa «Kopnyc» cozpante acku3 Ha GOKOBOW rpaHu 3aroToBKM.

7.1. CnpoeuupyiTte Teno Kopnyca Ha HoBbii 3cku3. Bo Bknagke CREATE Bbibepute onepa-
umio PROJECT/INCLUDE. [Hanee ykaute Ha Teno kopnyca u Haxxkmute OK. Ha ackuse
(puc. 14) ponmKHbI NOSABUTLCA CNPOELMPOBAHHbIE IMHUM (CUPEHEBOTO LBETA).

c A [ i TOOLS SKETCH

Puc. 14. lNpoeunpoBaHWe Tena Ha 3CKU3

7.2. HapucyiTte 3cku3 nasa BHyTpu Kopnyca (puc. 15). 3aBepluinTe pepaktMpoBaHue
3CKu3a.

64.00

jols . o0

Puc. 15. Ockus nasa
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8. Boipexkute nas B kopnyce uHctpymeHtom EXTRUDE (puc. 16).

Puc. 16. Boipe3aHHbiit naz

Co3paHuve coeauHeHHUs.
9. C nomowpbto uHctpymeHta JOINT ykarkute Touku coepuHenus (puc. 17) Ha Kopnyce u
Kpbiwke. Ecnv Heobxogumo, Bocnonb3yintecsk onepaumnen FLIP (nepesepHyTb).

@ EDIT JONT
Posiion Iation
* Component 1 - Kpramxazi

we [ @ @

Snap I3 1 selectes X

¥ Component 2 - Kopnyc:1

we B @ @

Snap L} 1 seiected X

* Joint Alignment
Angle 0.0 deg
Offset X  0.00 mm
Offset ¥  0.00 mm

OffsetZ 0.00 mm

Fiip &

i ] oK Cance

Puc. 17. Touku coeguHeHUs

10. Bo Bknanke MOTION (neukeHue) ykaxkute Tvn coeaunHenus SLIDE (ckonbxkeHue). 3a-
BEPLUMTE CO3[aHUE COeAUHEHUS.

11. Kpbiwka nepemeltaetca no nasy Kopryca, HO He YyBCTBYET rpaHuL, Kopryca U MOXeT
NPOXoamuTb CKBO3b cTeHKW. OrpaHuybte auxKeHue Kpbiwku. B meHio ASSAMBLE ebibepute
cdyHkumn ENABLE CONTACT SET (ycraHoBuTb Habop KoHTakToB) (puc. 18).
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12. B BROWSER nossunacb ctpoka CONTACT (koHTakTbl), KnnkHute NMKM u nobasbte Ho-
BblM KOHTAKT (puc. 19). Hanee cTpenkoi Mbiln yKaxkute Ha KoMrnoHeHTbl «Kopnyc» u «Kpbiw-
Ka» n Haxkmute OK. Mocne 3Toro Kpbiwka 6yaeT NpaBunbHO NepeMeLarbes no nasy.

o (f

Pl  CONSTRUCT > e« BROWSER ™
B New Component ——
= 4 |e [IINENE e
O
f:'l - [ 4% DocumentSattings
ey S [> B Named Views
(G Joint Origin
C Joink Origir D [. TR LT ol
5 Rigid Group D 8 Orign
£ i ) - Bodiés or Compongnts m
.f-g. Drive Joints D » Bl Joinls
L Ty r oy,
'_.I Mation Link D &> u Kopnyc: 1 {_':]
EH Enable Contact Sets : b @ (] Kpwumat
' '] Enable All Contact =
__,':; Motion Study — =
Puc. 18. YctaHOBKa KOHTaKTOB Puc. 19. CospaHue KOHTaKTOB

13. CoxpaHuTte npoekT noa HaseaHveM «KoHTelHep». 3akpowTe Fusion 360.
KonmponoeHbie Bonpocel u 3a0aHus

1. 3a4eM Hy>KHbl KOMMNOHeHTbl Bo Fusion 3607

2. KpaTtko onuwu1Te 3Tanbl co3gaHma komnoHeHTos Bo Fusion 3607

3. ina yero ucnonbsyetcsa UHcTpymeHT JOINT?

4. Kak orpaHv4vTb ABUKEHWE KOMMNOHEHTOB?

BbiBoabi: B pesynsrate pabotbl 0OydaroWMecs 03HAKOMMAUCL C MPUHLMMNOM CO34aHUSA
noaBuKHbIx cbopok B Fusion 360, cozpanv KOMMOHEHTbI KOPyCa W KPbILLKKU, YCTAHOBWIW TUI
COeLMHEHUS MEXY KOMMOHEHTaMM.

JNla6boparopHas pabora Ne 8. UccnepoBaHue c60pku 1 BU3yanusauus

Teopemuyeckasa yacme. lpoBepka Ha ycmoiivuBocmeo

OpaHvM 13 NpocTbix UcnbiTaHuin cbopku Bo Fusion 360 sensetca npoBepka KOHCTPYKLMKM Ha
ycTonumMBocCTb. B chm3smKe cyuiectByeT noHATHE «LEeHTP Maccy. LleHTp Macc — 370 reomeTpu-
yeckas TO4Ka, MOJIOXKEeHWe KOTOpPOM onpefenseTcs pacnpeneneHnem maccol B tene. Ecnum npo-
€KLMA TOYKM LeHTPa MacC HaxXoAMTCS B Npefenax niaoLiann onopbl, TO KOHCTPYKLMSA YCTOMYMBA,
ec/v 3a npeaenamu unm 61M3Ko K rpaHuue, ToO KOHCTPYKUMSA HeycTorumnea unu nagaet (puc. 1).

Crout Crout MNapaet
Puc. 1
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TEXHOJI0IUA

@yHKuMsA oToBpakeHWs LeHTpa Macc moaenu (puc. 2) Haxogutca Bo Bknagke INSPECT

(obcneposarb).

INSPECT =

| MNSERT™ = SELECT~

— Iffasre [
‘_] inferference

-'r-:'l. I:,..r.-.‘s‘ure E"ml: Anatyss

Eﬂzmzra Analysis
; Draft Anakysis

E Curvature Map Anatysis
fiﬂ lsocurve Analysis
Qf Accessibity Analysis

#J Minimum Radius Analysis

ﬂ: Section Analysis

@ Center of Mass :

".i.‘ Compoenent Color Cycling Toggle  Shift+N

Puc. 2. NHctpymeHT «LleHTp macc»

Insa Toro yto6bI OTOOpParkancs LeHTp Macc Bcen KoHCTpyKummn, B BROWSER BbibepuTte Kop-
HEeBYIO nanKy Bcero npoekra. Ecnu xotute BuaeTtb LeHTp Macc OTaeNbHOro KOMMNOHEHTa, BblOu-
panTe TOJIbKO 3TOT KOMIMOHEHT.

Mo ymonuanuio Bce mogenu Bo Fusion 360 cozpatotcs us ctanu. MameHuTb matepuan Mox-
HO C noMoLLbto MHCTpyMeHTa Physical Material (dpun3nueckue matepuansl), KOTOpbIM HaXOAUTCA
B MmeHio MODIFY (puc. 3). KomnoHeHTaM MOXHO Ha3HauMTb passivyHble Matepuasbl M3 61Mbun-

oTeku (puc. 4).

Py
[‘+ rrass A a . LiErary Fushin 320 Natsrial Lbrary -
D e : Bl Camamic
DJ-’ S Bl Bectroaics
(] shel SR

B mll Fraring
g Bl i
X Delete Del il Gioes
@ Physical Material H il Liouid
& Appearance ) Bl Ui
il M=z
., Manage Materiais e
f_.-' Change Parameters B Sime
B Compute Al Ctri+B ol Wit

Puc. 3. Boibop uHcTtpymeHTa «Physical Material»
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Puc. 4. UHictpymeHT «Physical Material»
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B meHio PROPERTIES (cBoKcTBa) MOXKHO HalTU MHOMO MHTEPECHOM MHopMauun 0b usge-
MK B LENOM uaM 06 oTaenbHOM KoMmroHeHTe (puc. 5). [lna Bbi3oBa MEHIO KAMKHWTE B

BROWSER no KOMMOHEHTY WM Manke MNpOeKTa MpaBoW KHOMKOW MbllM W Bblbepute
PROPERTIES.

@ PROPERTES
Pam Number Kopayc
Part Hame Kepnyc

Description

Component Instances (1)

Arga 3. TETE+D4 mem™2

Densty 7.2108-04 g f mem3

Mass 59 987 o

Vighume 8.320E+04 men3 RENDER

Physical Materia Qak, YWhie

F Bounding Box

Wiorkd X% .2 0.00 erwmy, 000 i, 0.00 ms
Center of Mass -1.10& mem, 0.00 mm, 5603 mm

F Moment of Inertia at Center of Mass (@ M.

F Moment of Inertia at Origin  {g mm*2)
Copy To Cipboard ._.J !:E":ﬂ'
DK Cancel 'f' Texture Map Controls
Puc. 5. MeHio Properties (cBoiicTea) Puc 6. MeHio SETUP

Busyanusauusa mopenum

Insa cospaHua oTopeanncTuuHbix m3obparkeHuit Bo Fusion 360 ucnonbayetcs pexkum
RENDER (Bu3yanusaums). Ins nepexopa B pexxum susyanusaumumn cmenute pexxum DESIGN Ha
RENDER B neBom BepxHeM yrny uHtepderica nporpaMmmol.

B pexxume RENDER uHTepcdeic nporpammbl umeeT apyrov Bua. HaBepxy Ha naHenu wH-
CTPYMeHTOB pacnosioxeHa Bknagka SETUP gns HacTpoiku Busyanusauum (puc. 6).

3pecb, MOMUMO HacTPoMKK cu3nyeckoro martepuana, MoxHo Hactpouts APPEARANCE
(BHewHWi Bua) mopenu. MuU3nyeckun Matepvan U BHELUHWM BUMA, — 3TO pa3Hble HACTPOMKM.
3apae 13nyecKuit Matepuan, Bol HagenseTe Moaesb onpeaenéHHbiMU hM3MyeckuM CBOMCTBA-
MW: NIOTHOCTbIO, MACCOM, MPOYHOCTbIO U T. A. A BHELUHWWA BMA, — 3TO BCErO JIULWb TO, KakK MO-
nenb Oyaet BbIAAETb B PEXUME BU3yanusaumu.

Bubnunoteka BHelwwHero Buaa 6osblue 1 KpacoyHee, 4eM 61MbMoTeKa C M3NYECKMMU MaTe-
puanamu.

Hanpumep, Ha pucyHke 7 nsobparkeHa 30s10Tasi KOpobka, OAHaAKO, OTKPbIB CBOWCTBA NPO-
€KTa, MOXHO YBMAETb, YTO UHXXEHEpP YCTAaHOBW/ B KayecTBe hU3MYEeCKOro Matepuana Kopob-

kn ABS-nnactvk. 3HauuT, B napamerpax BHelwHero Buaa 6ol BoibpaH matepuan «GOLD»
(3onoro).
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@ FROPERTES

Component ELSULEERLIY X C Iy

« General
Part Name
Descriptio
Maternal Name

*» Manage

+ Physical
Mass
Volume
Density
Area
World XY

Close

Puc. 7. Kopobka 3onotoro ugera ¢ ¢uanueckumm ceoncrteamu ABS-nnactuka

Hactpoika cueHbl Takke SBNAeTCs 4YacTblo BUM3yanusauuu. MameHsinTe HacTpOWKK CLeHbI
MO CBOEMY >KeflaHWIo, 30eCb MOXHO M3MEHUTb OKPYIKAIOLLYIO Cpefy, MCTOYHUK CBETa, APKOCTb
MOZeNn, Ha/lyre OTPaXKeHUA OT MOAJIOXKKHM, LLBET (hoHa M npouee.

Insa Toro 4tobbl NOCMOTPETb pesynbTar, HeobXoanMo 3anyCTUTb Bu3yanusaumio. [lna storo
y Fusion 360 ectb aBa pexxuma IN-CANVAS (Ha akpaHe) u RENDER (puc. 8).

“ X

MN-CANVAS RENDER * RENDER *

Puc. 8. PexxvMbl co3gaHuns Bu3yanusaumu

B pexxume IN-CANVAS nporpamma paccuuTbiBaeT BU3yasniM3aumio NPsSIMO Y Bac Ha rasax
Ha 3KpaHe KomnbtoTepa. Mpuyém nosb3oBatento AOCTYNHO ABa BapyaHta BU3yanusaumu: Obl-
CTpbIM M paclumpeHHbit. OHWM OTIMYAIOTCSA CKOPOCTbIO CO3AAHUS M300PaXKEHUS U KayecTBOM.
Co3paHHyto TakMM 06pa3oM BU3yann3aumio MOXXHO COXPaHWUTb KaK KapTUHKY, HaXKaB Ha 3Ha4YoK
CAPTURE IMAGE.
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B pexxume RENDER BbluncneHus npoBopAtcs unm Ha KOMMbloTepe Nonb3oBaTtens, Uan Ha
cepeepe Fusion 360, sBbibupaiite no >kenanuio. Boluncnenuns B pexxume RENDER 6onee pnu-
TeNbHble, HanpuMep, KOHTeWHep Bulyanusmpyetcs okono 20 MuH. Pesynbrar coxpaHseTtcs B
HWKHEN naHenu nporpammbl. CyuTaeMm, 4To ANs y4ebHbIX BU3yanusaumi AOCTAaTOYHO MCMONb-
3oBartb pexkum IN CANVAS.

lNpakmuyeckasa yacmeo

Llenb: uccnepoBatb Mofenb KOHTEMHepa C MOABUXXHOM KPbILWKOM M CcO3aaTh BU3yanu3a-
Lumio.

O6opynoBaHue: KomnbioTep (HOYTOYK) C NpeayCcTaHOBAEHHbIM NPOrpaMMHbIM obecneye-
Huem Autodesk Fusion 360, komnbloTepHas Mbilb.

®dortorpacdusa Habopa 060pynoBaHMA U MaTepUuanos

= AUTODESK'
v~ FUSION 360

TexHuka 6e3onacHocTH

1. He BkntouanTte KomnbtoTep 6e3 paspeLueHus yuutens.

2. He tporaite kKabenbHble COEAUHEHWUSA NIEKTPOMNUTAHMS.

3. Cupure 3a komnbtotepom npsmo. Cnepute, 4ToBbl paccTosiHMe MeXAy MOHUTOPOM M ra-
3amu 6bin1o 45—60 cm (paccTosHue BbITAHYTOW PyKK).

HUHcmpykyus BoinonneHus pabomel

1. 3anyctute nporpammy Autodesk Fusion 360.

2. OTkpoiuTe npoekT «KoHTelHep» u3 nabopartopHoro 3aHaTua Ne7.

UccnepoeaHue mopenu

3. HazHaubte kopnycy KoHTerHepa Matepuan — ABS-nnactuk, a Kpbilke — cTanb.

4. 3anyctuTe oTobparkeHne LeHTpa Macc Bcen cOOpKH.

5. MocTeneHHO OTKpbIBaNTE KPbILLKY KOHTEMHEPA M HabntofanTe 3a NnepeMeLLeHUeM LeHTpa
macc. OTeeTbTe Ha BONPOC: NEPEBEPHETCS /I KOHTEMHEP, ECNK KpbiluKa OyaeT B KpanHeM no-
noxxeHuu nasa. MNouemy?

OrtgerT:

6. CamocTosTensHo noabepute marepuanbl A4S KOPNyca v KpbILWKW KOHTeHHepa, TaK 4Tobbl
MPU OTKPbIBAHWM KPbILLKK KOHTENHEP He nagas. 3anuwmTe BbiopaHHble BaMK Matepuarbl: Kop-
nyc — , KpblKa — .

7. OTKpOMTE OKHO CBOWMCTB M 3aMnofiH1Te Tabnumuy.

Bcsa c6opka Kopnyc Kpbiwka

Marepuan

Macca

MnotHocTb

O6béM
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Busyanuszauusa mopenm

1. Nepenpute B pexkum RENDER.

8. Hactpoitte BHeLWHWIM BUL KOMMNOHEHTOB MO XeNaHuIo.

9. HacTpoiite oTobpaykeHue CLeHbl Mo KenaHuio.

10. 3anycrtute Busyanusaumto. lNomHute, yto NtoObIE MAHMMYAALMK C MOLENLIO, HANPUMEpP
eé BpallleHWe, nepesanycTaT NpoLecc BU3yanu3auu, U NporpaMmma HadyHET BbiCYMTbIBATL BCE
CHavana.

11. Coxpanute pesynbrat Bu3yanusauuu B dopmare JPG.

12. CoxpaHuTe npoekt. 3akpouTte Fusion 360.

KoumponoeHsie Bonpocsl u 3a0aHus

1. MoykHO N1 NpoBepUTb MOAENb Ha ycToMYMBOCTb Bo Fusion 3607

2. Kpatko onuwmuTte warn gns cosgaHusa hoOTopeanucTMYHOro M3obparkeHuss MOAenu BO
Fusion 3607?

3. Yem otnmnuaetcs HacTpomka «PuU3nyeckuin Mateprans oT HAaCTPOMKK «BHewwH Wi Bua».

4. Kak Bbl gymaeTte, noyemy 6ubnuoteka «BHewHnuit Bug» 6onblie 6ubnmotekn «Dusmnye-
CKWUI MaTepuan»?

BbiBoAabI: B pesynbrate paboTbl 03HAKOMUIIUCH C MHCTPYMEHTaMK NPOBeAEHUs UCCNefoBa-
HWI COOPKM HA YCTOMUYMBOCTD, @ TaKXKe C TEXHOJIOrMen co3aaHuna hoTopeanncTUuHbIX 3obpa-
xeHun 3D-mopenen.

BHeknaccHble MeponpuaTUa

BHeknaccHble MeponpuaTus, NpeacTaB/ieHHble B METOAUYECKOM nocobumn, paspaboTaHbl C
NMPUMEHEHWEM UIrPOBbIX TEXHONIOTUI U TEXHONOMMK oueHKK nopTdonuo. NpoBeneHne ykasaH-
HbIX BHEK/IACCHbIX MEPONpUATUIA 0HecneunT roToBHOCTb M CNOCOBHOCTL OBYYalOLLMXCA BECTH
Avanor U 4ocTuratb B HEM B3aMMOMNOHUMaHKSA, ONpPeaenaTb NoTeHUMasbHble 3aTPyaAHEHUSA NpU
pelueHnn y4ebHOM 1 No3HaBaTeIbHOM 3a4a4M U HAXOAUTb CPEACTBA ANSA UX YCTpaHeHUs, UK-
CMpOBaTb M aHaM3UpPOBaTb AMHAMKUKY COBCTBEHHbIX 0Opa3oBaTesibHbIX Pe3y/bTaToB.

Uzpa «Taiinelii 3D-modenneps»

1. OcHoBHble yenu u 3a0a4u uzpel

OcHoBHaa MeTofauuyeckas U AuAaKTUYECKas Uefib — COBEPLUEHCTBOBAHME, paclUMpeHue
3HaHui B obnactn 3D-mopenvpoBaHMsa U NPOTOTMNMPOBAHKS.

OcHoBHble 3apa4m Urpbl:

* 3aKpenjeHue YyMeHU NPOeKTUPOBaTb TPEXMEPHbIE MOAENM;

* (opmrpoBaH1E YMEHMI OCYLLECTBNIATL COTPYAHUYECTBO;

* BOCMMTaHWE MOJIOXKMTESbHBIX MOTUBOB 0ByYeHus.

2. Op2aHu3ayusa u nod2omoBka uzpel

OpraHusaumsa v NOAroTOBKA Urpbl BEAETCA NO CNEAYIOLMM HanpaBieHUaM:

* MOAroTOBKa 0OYYaIOLMXCS K MPOBEAEHUIO UMPbl;

* (opmrpoBaHue 6asbl XKenaHui obydaloLWmUXCs;

* xepebbEBKa KenaHu Mexxay oby4yaloLMMIUCA, B POJIM BEAYLLErO BbICTYNAET yUUTENb;

* npoektupoBaHue 3D-mMofenen yueHUKaMu, y4UTENb BbICTYMNAET B POSIU KOHCY/BTAHTa;

* TopyKecTBeHHoe Bpy4yeHune 3D-momenen.

2.1. Mod20moBka obyqarowuxcsa k npoBedeHuro uzpoi

JTan NoAroToBKM AOKeH 6biTb NPOBEAEH 3a HEAENIO A0 Urpbl.

[na opranusauuu vrpbl «TanHbii 3D-Momennep» yuuTenb npepnaraer yd4eHUKam npuay-
MaTb NpeaMeT, KOTOPbIA HEBO3MOXKHO KYMWTb B MarasmvHe, HO KOTOPbIM Obl y4eHWK xoTen obna-
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Aatb. Kaxabii y4eHUK JOMKEH NpuayMaHHbIM NpeaMeT HapUCcoBaTh OT PYKW Ha nncTe Bymare,
PUCYHKM MOXXHO COMPOBOAUTbL NMOACHWUTENIbHBIMK 3aNnCKaMu.

2.2. @opmupoBarue 6a3bl xenanuli obyyarowuxcs

Jdtan dhopMrpoBaHUa Hasbl kenaHUi 00YyYaIOLLMXCA MPOBOAUTCS B TEYEHUE HEAENU Nnepes
urpon. Obyyatomecs NPUHOCAT YUUTENIO YePTEXKU (3CKM3bI) XKeMaeMbix NpeaMeToB. Yuutesnb
cneamt, 4tobbl NpuayMaHHble NPeaMETbl He OblIM TEXHUYECKM CIIOXKHBIMU, MESTKUMU U KPYTHbI-
MW, COOTBETCTBOBa/IM YPOBHIO ocBoeHus 3D-mopenvpoBaHusa y4veHWkoB. Hanpumep, ans
5 knacca o6bEKTOM KenaHUs MOXKET ABNATbCA AepXKaTenb Afa nposoda B opme pbiOKU, Ans
obyuatowmxcsa 8—9 knaccos — uudepbnar HaCTOMbHbIX YacoB C (haHTa3WMHLIM OPHAMEHTOM
UT. A.

2.3. XepebbéBka xxenanuli mexdy obyyarowumucs

B neHb npoBeaeHUsa Urpbl yuuTesNb ClydanHbiM 06pasoM pasfaér ydeHWKaM 3CKU3bl C JKe-
NnaHuaMK (HeobXxoAMMO NPOCeAnTb, YTOObI YH4EHMKY He Monas ero 3CKM3). CK13bl He JOMKHbI
ObITb MOAMNKUCaHbI, 0OyJaloLLMECa He 3HAIOT, A4/ KOro oHKW ByayT cozgaeatb 3D-mogenb.

2.4. lNpoekmupoBaHue 3D-modeneli

B neHb npoeepeHusa urpbl obyyatowmecs cosgatotr 3D-mMopenb No 3ckusam B nNporpamme
TPEXMEPHOro MoAeIMPOBaHUSA.

2.5. TopxecmBeHHoe B8pyyeHue 3D-modeneii

B 3aBeplueHMe KaxKapli y4eHWK paccKasbiBaeT O npoaenaHHow pabore, geMOHCTpupyeTt
Knaccy cnpoektupoBaHHyto 3D-Mofenb v nbiTaeTcs oTragaTth 3aKasyuKa »KenaHus. Y4eHuK-3a-
Ka3uuk 6narogaput taHoro 3D-mopennepa.

Ecnu no3BonsatoT TeXHUMYEeCKMe BO3MOXKHOCTH labopaTtopuu, TO lyyLuMe MOAENWU MOTYT ObiTb
HaneyartaHbl Ha 3D-npuHTepe.

O6opynoBaHue n nporpaMMmHoe obecneyeHue ANA NPOBEAEHUA UrPbl: KOMMbIOTEP
(HoyTbYK) C npeaycTaHOBNEHHbIMK NporpaMMHbiMu npogykTamu Autodesk Fusion 360 u Cura,
KOMMbloTepHas Mbiwb, 3D-npuHTep, nnactuk gna neyatu (PLA).

BHeknaccHoe meponpuamue «TypHUp no UHXXeHepHOMY Ou3diHY»

1. OcHoBHeble yenu u 3a0a4yu mypHupa

OcHoBHasi MeToaMyecKkas W AWAAKTMYECKas Leflb — COBEpLUEHCTBOBAHWE, pacluupeHue
3HaHWUI B 061aCTH MHXXEHEPHOro Au3anHa.

OcHoBHble 3agauu:

* 3aKpernneHne yMeHWW NPOeKTUPOBaTb TPEXMepHble COOPKM, co3aaBaTh poTopeasMcTuy-

Hble 3obpaxeHus 3D-mopenei;

* (opmrpoBaHME YMEHUS NPUMEHATL 3HAHWUA B HOBOM CUTyaLWK;

* (hopMupoBaHUe yMeHUI paboTaTb B KOMaHAE;

* BOCMWTaHWE MOJIOKMUTE/IbHbIX MOTUBOB OOYyYeHMs.

2. Op2aHu3zayusa u no02o0moBka uzpeoi

OpraHusaumsa 1 NoarotoBKa Urpbl BEAETCA MO CNefyoWUM HanpaBneHUaMm:

* paspaboTka nporpammbl, COAEpP’KaHUA U CTPYKTYpbl TYpHMPA B COOTBETCTBUM C MOCTaB-

NEHHbIMU LeNAMU;

* ¢hopMMpoBaHMe KOMaHA, U onpepesnieHne KarnutaHos;

* npoBeAeHue TYpHUPa;

* nopseneHWe UTOros.

2.1. Pazpabomka npo2pammel, co0epxaHua u cmpykmypsl mypHupa 8 coomBem-
cmBuu c nocmaBneHHoIMu yenamu

3apaHua ons TypHUMpa MoXXHO copMupoBatb U3 3apad Tecta beHHeta. [Npumepsl 3agaHni
npuBeneHbl B NPUTOXKEHUM.
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lNpumepHas cxema TypHupa:

1-1 atan. KoHkypc kanutaHoB — 10 MuH.

2-11 31an. KoHkypc koMaHabl — 10 MuH.

3-11 atan. CopeBHoBaHuWe no koHcTpyuposaHuto Bo Autodesk Fusion 360 — 60 mMuH.

4-i1 atan. NogseneHue ntoros — 10 MuH.

2.2. ®opmupoBaHue KomaHO u onpedesieHUe KANUMAaHoB

YyeHuku pasbusatotcsa Ha KomaHabl no 4—5 yenosek, BbiOMpaloT KanutaHa KomaHapl. Ka-
MUTaH JO/KEeH yMeTb xopowo npoektuposatb ¢ CAlNP, o6nagatb opraHM3atopckuMMmM crnocob-
HOCTAMM.

2.3. lMpoBedeHue mypHupa

1-# atan. KoHKypc KanutaHoB. PelueHue 3aay Ha «MexaHW4YecKyto NOHATAMBOCTb». Kanu-
TaHbl KOMaHA pPeLLaloT HECKOJbKO 3a4a4, Ha Kaxkayto 3agady oteoamTcsa He 6onee 1 muH. 3apa-
4y AEMOHCTPUPYIOT Ha 3KpaHe. Benércs cyeT pelweHHbIM 3aaa4am.

2-11 atan. KoHkypc komaHabl. PelweHune 3apay Ha NnpocTpaHCTBEHHOE MblwneHre. Ha cton
KOMaHAbl BbIK/1aAblBAETCA HEKOTOPOE KOJIMYECTBO KapTOYeK C U300pa)eHuaMu petanen u
MPOEKLUMOHHbIX BUAOB (MNM CEYEHWM), YYACTHUKM LOJIKHbI UX COOTHECTU U pasfeNvTb Ha
rpynnol.

3-11 atan. CopeBHoBaHuWe no koHcTpyuposaHuto Bo Autodesk Fusion 360. Bo Bpems TypHu-
pa obObsABNAETCA TEMA WKW 3afaHue, KOMaHda AO/HKHA 0OCyaMTb MPOEKT, HAPUCOBATb 3CKMU3
MoAenu1, pa3buTb MOAesb Ha KOMMOHEHTbI, a Aanee KaXAbld yHaCTHUK KOMaHabl KOHCTpyMpyeT
oTAeNbHbIN KOMMNOHEHT cbopku. B KoHue KomaHga cobupaet obuuyto cOopKy.

2.4. lNodBedeHus umo208 mypHupoB

Mobeantenu TypHUpa onpenensoTca no HanbosblieMy KonmMyecTBy HabpaHHbIX KOMaHA-
HbIX OYKOB.

lpumepHoble 3a0aHuUA Ona npoBedeHuUs KOHKYPCA KanumaHo8

KakMMK HOMHHLAMH Nerde peiaTh AMeT Meneza?

B Kakom nonoeHn oCTaHOBWTCA OWCK nocne

c20000HOM0 ABMMKEHNA NO YKAIAHHON MMHMK?
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B kakoM nOAOKEHHH OCTAHOBHTCA OEPEBAHHBIA
OHCE CO BECTAEAEHHEIM B HETD METAAAHYECKHM
CTEPXHEM, BECAH AHCK NOKATHTCAT

@ ©

lMpumepHobie 3a0aHUA 0159 KOHKYPCA KOMAHObI
CooTHecHUTe KapTOUKM ceveHuit Topa

-

o ]
o S| > | i \

Monb6epute K urype eé paseepTky

lpumepHole memol npoekmoB 0Ona copeBHoBaHua no koHcmpyupoBaHuro 8o
Autodesk Fusion 360:

* KopMyluKa Ana 4OMALLHUX XXUBOTHbIX UK NTHLL.

* [lonnka gns >XMBOTHBbIX.

* WHcTpyMeHTbI A8 noceBa CeMsiH.

* MNpucnocobnexuns ans nonvea pacTeHuu.

* lNpucnocobnenve ans xpaHeHUs NPOBOAOB W Kabenewn.

* @OunbTp Ans BOAbl OT Mycopa.

* CBMUCTOK AN15 OXOTHMKA.

* lNpumanka ansa poibanku (Mnv MmogennposaHue hopMbl AN1S UTbS MPUMAHOK).
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O6opynoBaHue u nporpaMMHOe obecneyeHue ANA NPoBeAeHUA TYPHUPA: NPOEK-
TOp, 3KpaH, KOMMbloTepbl (HOYTOYKU) C MpeayCcTaHOBAEHHbIMU MPOrPaMMHbIMKU MPOAYKTaMM
Autodesk Fusion 360, koMnbioTepHble MbILLK.

BuexknaccHoe meponpusmue «Opaanusayusa ¢pomoBeicmaBku»

LLenb: nosHakoMutb obydatowmxcs (6 Knacc) C OCHOBHbIMM 3Tarnamu NMOArOTOBKU BbICTABKM
oTopaboT: NoAroToBKa BbICTABOYHOrO MpPOCTpaHCTBa (Y4€T 0ObEMaA MOMELLEHUS, CBETA, OCO-
GeHHOCTEeN MHTepbepa); MOAroTOBKa pacneyaraHHbiX GoTopaboT; MOHTaX BbICTABKM.

Obyuatowmecs odhopMnsAioT pacrnedyartaHHble dotorpadum, NOAroTOB/NEHHblEe Ha nabopa-
TOpHOM pabote. AHaNM3UPYIOT CBOMCTBA NMOMELLEHMSA, B KOTOPOM ByaeT NpOXOAuTh BbICTaBKa,
BbIMOJIHAIOT MOHTaX pabor.

TeMbl BO3MOXXHbIX MPOEKTHbIX U TBOPYECKUX pa60T

TeMbl NPOEKTHbIX M TBOPYECKUX paboT nogobpaHbl Ucxoas U3 ocobeHHOCTeN Martepuasib-
HO-TEXHUYECKoW 6asbl LeHTPOB «ToYKa pocTas M C y4ETOM COBPEMEHHbIX TEHAEHLMUIA Pa3BUTHSA
TEXHOIOrM4YecKoro obpasoBaHus.

Po6omomexHuka

1. PoboTbl Ans nocagku cemMsH.

2. Pobortbl gns nonvea.

3. Po60Tbl 411 MOHUTOPUHIA CENbXO3YrOANM.

4. PoboTbl gns cbopa NiogoBbIxX KynbTyp.

5. Pob6oTbl a5 60pbbbI C Bpeautenamu.

6. ABTOMaTU3MpPOBaHHbIE MHOTOMYHKLUMOHAbHbIE NaThopMbl (AHANON TPAKTOPOB).

1. YMHas depma.

3D-modenupoBaHue u uHxeHepHbIl OU3aliH:

1. Paspabotka 3D-aetanen ans pobOTOTEXHUYECKOrO KOHCTPYKTOpPA.

2. 3D-nevatb onsa aBva-/cyLoOMOLETMPOBAHMS.

3. 3D-neyvarb AnsA e3gpl M NOMETOB.

4. Ncnonb3oBaHue 3D-TexHONOrM B CENIbCKOM XO3SMCTBE.

5. TpéxmepHas neyatb U MeauUMHa.

6. MogennpoeaH1e MMPOBbIX AOCTONPUMEYATENbHOCTEN.

1. MopenvpoBaHue goctonpuMeyaTeslbHOCTeN HaLlero pervoHa.

8. 3D-06ysb 1 3D-opexaa.

9. 3D-MopenupoBaHue yKpalleHuH.

10. 3D-npoektnposaHue mebenu.

11. Co3zpaHuve 3D-Mopenv coBpeMeHHOM LLKObI.

12. MogenupoBaHue SSNOHCKUX MIOTHULKUX COEAUHEHUN.

13. 3D-mopenvposaHue mexaHusmos [1. J1. Yeboiwesa.

14. [eHepaTUBHbIV OU3aMH.

15. MapameTpuueckoe 3D-mopennpoBaHue.

KomneromepHas 2paguka

1. OpHaMeHT KaK 3/1eMeHT perMoHaibHOro KocTioMa.

2. OpHaMeHT B AepeBSIHHOM 30J4eCTBe.

3. OpHaMeHT B AeKopaTMBHO-NPUKIAAHOM TBOPYECTBE PervoHa.

4. PaspaboTka cobCTBEHHOrO OpHaMeHTa C 31eMeHTaMM TPAAULMOHHOrO OpHaMeHTa.
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KocuHo Onbra AnekcaHgpoBHa
Ucakoea [anuHa CepreeBHa
loronpaHoBa Kepmen BsayecnaeosHa
A6pynranumos pamyaunH Jlatndosuy
Cepéxxuna Enena lOpbeBHa
Canero MpuHa lNaBnoeHa

Peanusauua obpasoBartenbHbIX NPOrpaMmm
no npeamety «TexHonorua»
C Ucnonb3oBaHUeM obopyaoBaHUA LeHTpa «Touka pocTa»

Memoduyeckoe nocobue

LleHTp ecTecTBeHHO-Hay4HOro U MateMaTM4ecKoro obpasoeaHus
Pykoeogutens ueHtpa 3. . [anoHiok
OtsetcTBeHHbIN 3a Bbinyck 1. C. MunoBaroBa
Pepaktop T. C. MunoBaHoBa
XynoxecteseHHoe ocdopmnerve A. B. MacnoBa
KomnbloTepHas BEpCTKa U TexHUYeCcKoe pefaktupoBaHue 3. B. AnekceeB
Koppektop Y. B. AHOpuaHoBa
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