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TEXHO/1IOIMA TOYKA \r POCTA

BBepeHue

Uenb n 3apaum

LleHTpbl 06pa3oBaHMst TEXHONOrMYECKOM HanpaBneHHOCTN « ToYka pocTa» co3aaHbl C Lienbo
COBEPLUEHCTBOBAHUA YCMNOBWMA ANA MOBbIWEHUS KayecTBa oOpas3oBaHWsA, (hOPMMPOBaHUS Y
o0yyvaloLMXCA  KPUTUYECKOrO W  KpeaTMBHOIO MbILUMIEHNS), COBEPLUEHCTBOBAHMUS HaBbIKOB
TEXHONOIrMYEeCKON HamnpaBfeHHOCTM, a Takke B LeNnsax BbINOSHEHUA 3afad M OOCTUXKEHUS
nokasartenen n pesynbTaToB HaLMOHaNbHOro npoekta « ObpasoBaHmne».

3agadamu LeHTpa ABNATCS:

* peanusauusi OCHOBHbIX 00Lleobpa3oBaTefibHbIX MporpaMm MO y4ebHbIM MNpegmeTam
TEXHONOrM4YeCcKON HanpaBfiEHHOCTU, B TOM YMCNe B pamMKax BHEYPOYHOW OEeATEeNbHOCTU
obyvatomxcs;

* paspaboTka 1 peanusaumnsa pasHOypPOBHEBbIX AOMNOSIHUTENbHbBIX 00LWeobpasoBaTenbHbIX
nporpaMmMm TEXHUYECKOW HanpaBfieHHOCTU, B TOM YMCNE B KAHUKYNSAPHbINA NEPUOL;

* BOBMeYeHue obyvalLmxcsa u negarornyecknx paboTHNKOB B NPOEKTHYIO AEATENbHOCTb;

* opraHusauuss BHey4YebHOM [eATenbHOCTM B  KaHUKYMNSpHbIM nepuon, paspaboTtka wu
peanusaums COOTBETCTBYHOLLMX 0bpasoBaTesbHbIX NporpaMm, B TOM YMCne Ang narepeu,
OpraHM3oBaHHbIX 06pa3oBaTeNbHLIMM OPraHM3aunaMN B KAHUKYNSIPHbIA Nepuoa;

* MOBbIWEHNe NpodeccnoHanbHOro MacTepcTBa negarornyeckmx paboTHUKOB,
peanuayoLLMX OCHOBHbIE U AONOSTHUTENbHbIE 0bLweobpasoBaTernbHble NPOrpaMmmbl.

LleHtpbl  «Toyka  pocta»  obecneymBaloT  MOBbleHWEe  oOxBaTa  obyyvaroLwmxcs
ob6ueobpasoBaTenbHbIX OpraHM3aLunin, pacrnosioKeHHbIX B CEMbCKOW MECTHOCTU U MaribIX ropogax,
nporpaMMaMmm OCHOBHOIO o6LWero u [AOMOSIHUTENbHOro 06pasoBaHUs  TEXHONOMMYeCKon
HanpasieHHOCTN C UCMOMb30BaHMEM COBPeMEHHOro obopyaoBaHus.

CospaHve ueHTpoB «Todka pocTa» npegnonaraetr passuTne obpasoBaTesibHOM
NMHPpacTpykTypbl  obuieobpasoBaTenbHOM  oOpraHuMsauMuM, B TOM  4YuCfe  OCHalleHue
obueobpasoBaTenbHON opraHn3auun:

+ obopygoBaHuemMm, cpeactBamMm OOyYeHWS U BOCNUTAHWUSA ONS U3yveHusa (B TOM 4ucne
3KCMEepMMEHTanNbHOro) npeamMeToB, KypcoB, AMCUMMIMH (MoQynen) TexXHONorm4eckon
HanpaBieHHOCTW NpU peanu3aummn OCHOBHBIX Y AOMOMHUTENbHbIX 06 eobpa3oBaTenbHbIX
nporpamm;

« obopygoBaHuemMm, cpeactBamMy OOyyYeHMss W BOCMUTAHUA AN U3YYEHUA  OCHOB
POBOTOTEXHUKN, MEXaHUKW, MEXaTPOHWKM, OCBOEHUS OCHOB MNPOrpaMMMpPOBaHMUS,
peanusaumm NporpaMmm AOMNOMHUTENBbHOro 06pa3oBaHNs TEXHUYECKON HanpaBNeHHOCTY;

* KOMMbIOTEPHBIM N MHLIM 060PYAOBAHMEM.

MpodumnbHLI KOMNIIEKT 060OpPYAOBaHMS MOXET ObiTb BblOpaH ans obueobpasoBaTernbHbIX
OopraHu3auumn, UMerLWMX Ha MOMEHT Co3aHund LUeHTpa « Touka pocTta» Habop cpeacTe obyyeHus n
BOCMUTaHUA.

MpodmnbHbId  KOMNeEKT obopyaoBaHust obecneunBaeT 3 EKTUBHOE  OOCTMXKEHME
obpasoBaTenbHblX  pe3ynbTatoB  obyvarowmmmuca NO  nNporpaMmam  TEXHOMOrMyecKoum
HanpaBieHHOCTN, BO3MOXHOCTb YrnyOnEéHHOro M3yyYeHust OTAeNbHbIX NPeaAMETOB, B TOM Yucrne
ana opmupoBaHma n3obpeTaTenbCKOro, KpeaTMBHOMO, KPUTUYECKOrO MbIWSIEHNS, pa3BUTUSA
bYHKUMOHANbHOM rPaMOTHOCTU y 0BYyYatoLLMXCS.

MaTepuanbHo-TexHudeckasi 6asa LeHTpoB «Toyka pocta» obecrneymBaeT TEXHUYECKYHO
noanepXkKKy UsMeHeHUn cogepXxaTernibHOM CTOPOHbI NpeaMeTHOM obnactn « TexHonormsay. [laHHble
N3MEeHeHMs HanpaBneHbl Ha BBeAEHNE HOBbIX 0Bpa3oBaTenbHbIX KOMMNETEHUMI: pOoBOTO
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TOYKA POCTA TEXHO/I0IUA

TexHuka, 30-mogenupoBaHue W MNPOTOTUNMPOBAHUE, KOMMbIOTEPHAs rpaduka, WHXEHEPHbIN
ON3alH — npu coxXpaHeHnn o0bEMa TEXHOMNOMMYECKUX ANCUMMNMH. KOoppekTupoBKa codepKaHus
BMNeYeT 3a cobon HeobXoANMMOCTb YCOBEPLUEHCTBOBAHMS METOLOB OOy4YEHMSI C aKLEHTOM Ha UX
aKTMBHOCTb U MHTEPAKTUBHOCTbL, B TOM YMCNE Ha UCMOSb30BaHME OANCTAHUMOHHbBIX TEXHOMOMMN 1
CeTeBOro NnapTHépcTRa.

[ns akTMBM3aumMm KpeaTUBHOIO U KPUTUYECKOTO MbILLINIEHUS B NMPOLIECCE KOMaHAHOM paboThl B
«Touykax pocTa» pasmelleHbl 30Hbl KOBOPKMHra, a Ans npakTUYeckon peanusaumn npoekToB
LEHTPbl OCHaLLEeHbl MOOWUNbHLIMM Knaccamu, WHTEPaKTUBHbIMKW Komnnekcamun, 3D-o060py-
OOBaHWEM, LLINIeMaMun BUPTyarbHON pearnbHOCTHU.

lMpoBeaeHne 3aHATUA Ha MaTepuanbHO-TEXHUYEeCKon ©0ase UeHTpoB «Toyka pocTa»
cogencteyet (bOpMMPOBaAHMIO MO3UTMBHOIO UMUIXKA obpasoBaTensHOM obnactn « TexHonormsy,
NnoBbIllaeT ypPOBEHb MOTMBALMM OOyYaloLMXCA U 3MOLUMOHASNIBHOCTU BOCMAPUATUS Yy4eBHOro
mMaTepuana.

Cnucok HOPMaATUBHbLIX AOKYMEeHTOB

1.®depepanbHbin 3akoH oT 29.12.2012 Ne 273-d3 (pea. ot 31.07.2020) «O6 obpasoBaHun B
Poccunckon depepauumn» (¢ nam. n gon., Bctyn. B cuny ¢ 01.09.2020) — URL: http://www.
consultant.ru/document/cons_doc_LAW_140174 (gata obpawenus: 28.09.2020).

2.MacnopT HauuoHanbHoro npoekta «O6pasoBaHue» (yTB. npe3vgnymom CoBeTa npu
Mpe3ngeHTe PP no crTpatermyeckoMy pasBuTUMIO M HaUMOHamnbHbIM MNPOEKTaMm, MPOTOKOM OT
24.12.2018 Ne 16) — URL: //https://login.consultant.ru link ?req=doc&base=LAW&n=3
19308&demo=1 (gaTta obpaweHus: 10.03.2021).

3.locygapcTtBeHHas nporpamma Poccuickon depepaummn «Passutue obpasoBaHusa» (YTB.
MoctaHoBneHvem [pasutensctBa P® ot 26.12.2017 Ne 1642 (pea. ot 22.02.2021) «O6
yTBEPXOEHUM rocygapcTBeHHOM nporpammbl Poccunckon ®epepaumm «Passutne obpasoBaHnsa»
— URL: http: //www.consultant.ru document cons_doc LAW 286474 (gata obpalleHus:
10.03.2021).

4.lMpodeccmoHaneHbIn cTaHgapT «[legaror (negarornyeckas geAaTeNbHOCTb B AOLUKONbHOM,
Ha4anbHOM obLem, 0OCHOBHOM o0LLeMm, cpegHem obLuiem obpasoBaHun), (BocnmTaTernb, yYUTENb)»
(peq. ot 16.06.2019 r.) (Mpuka3 MuHucTepcTBa Tpyda v coumanbHon 3awmTtbl PO ot 18 okTabps
2013 r. Ne 544H, ¢ N3MEHEHNSAMN, BHECEHHBIMI Npuka3oM MuHMCTepCTBa Tpyda u cousawntbl PO
oT 25 pekabpsa 2014 r. Ne 11154 m ot 5 aBrycta 2016 r. Ne 422H) — URL: //
bup://npodcTangaptnegarora.pd (oata obpawenns: 10.03.2021).

5.MpodeccmoHaneHbin  ctaHaapT «[llegaror gononHuTenoHoro obpas3oBaHust OeTen W
B3pocnbix» (Mpukas MuHucTepcTa Tpyaa u coumanbHon 3awmTtbl PO o1 5 maa 2018 r. Ne 298H
«06 yTBEpXOeHUN npodeccmnoHanbHoro ctaHgapta «llegaror gononHUTENbHOro obpasoBaHus
pgeten wn B3pocnbix») — URL: //https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-professionalnykh-standartov/
index.php?ELEMENT _ID=48583 (nata obpaiieHus: 10.03.2021).

6.PenepanbHbii  FOCYAapCTBEHHbIN Ob6pasoBaTteribHbl  CTaH4APT OCHOBHOrO obuiero
obpasoBaHus (yTB. npukazom MuHuctepcTea obpasoBaHus u Hayku Poccuiickon ®egepaumm ot 17
aekabpa 2010 r. Ne 1897) (pen.21.12.2020) — URL: https://fgos.ru (pata obpaweHus:
10.03.2021).

7.MeTogu4yeckme pekoMmeHaaumm no CO30aHuto n PYHKLUMOHMPOBAHMWIO B
o6ueobpasoBaTenbHbIX OpraHU3aumsx, PacrnofiOXeHHbIX B CENbCKOM MECTHOCTM M ManbiX
ropogax, LeHTpoB 0bpa3oBaHMs €CTECTBEHHO-HAYYHOW U TEXHOMOrMYEeCKOW HamnpaBfieHHOCTeWn
(«Touka pocta») — (yTB. pacnopsbkeHnem MuHuctepcTa npocselleHns Poccuiickon ®epepaumm
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TEXHO/IOIUA TOYRA P?CTA

OT 12 auBaps 2021 r. Ne P-6) — URL: http://www.consultant.ru/document/cons doc_LAW
374694/ (paTa obpawenns: 10.03.2021).

8. KoHuenums npenogaBaHus npeameTHon obnactu «TexHonorvs» B obpasoBaTeribHbIX
opraHmnsaumax Poccuiickon ®epepaumn, peanu3yrolmMx OCHOBHble 00Leobpa3oBaTenbHble
nporpammbl — https://docs.edu.gov.ru/document/c4d7feb359d9563f114aea8106c9a2aa (paTa
ob6paluerms 10.04.2021).

OCHOBHbIE NOHATUA U TepPMUHDbI

30-mogenupoBaHMe — npoLecc co3aaHns TpEXMepHon Moaenn obbekTa.
30-npuHTEP — CTAHOK C YUCIIOBBLIM MPOrPaMMHbLIM YNpaBfeHNEM, peanm3ayloLmMin TONbKO
agauTUBHbIE onepaLlmmy, TO eCTb TONMbKO A00aBNSALLNA NOPLUUN MaTepuana K 3aroToBKe.

ApauTtuBHble TexHonorun {aHen. Additive Manufacturing) — TexHONOrMM MNOCNONHOMO
HapalwmBaH1a N CUHTE3a OOBLEKTOB.
AHanoroBbI CUrHam — HeNpepbIBHbIA JNEKTPUYECKUA TOK, KOTOPbIW, B OTNn4Me OT

LUMpoBOro, MeeT 6eCKOHEYHOE KONMMYECTBO 3HAYEHUIN MeXay ABYMS 3a4aHHbIMU 3HAYEHUSMU,
Hanpumep mexay O n 5 BonbT MoxeT 6bITb OrpOMHOE KONMYECTBO 3HAYEHUI B MUNITMBOSbTaX U
MMKPOBOSbTaX.

AHanoro-uuncposon npeobpasoBarens (AL unm Analog-to-digital converter — ADC) —
YCTPOMWCTBO, NpeobpasytoLee aHanoroBbIN curHan B LMpoBon curHan.

UnxeHep (dp. ingenieur — oT sam. ingenium — cnocoBHocTK, nsobpeTaTenbHOCTb) —
creumanucT, OCyLLEeCTBSIOWMIA MHXEHEPHYIO AeSATeNbHOCTb.

UHxeHepHbIn ausamH CAD (CAINP) — npouecc wMCNomnb3oBaHWUst  CUCTEM
aBToMaTM3MpoBaHHOro npoektupoBaHusa (CAIMP, CAD) npu noarotoBke rpadynyecknx Mogenen,
yepTexen, ByMaxkHbIX OOKYMEHTOB M (DalsioB, COOepXallMx BCO MHOPMALMIO, HEOOXOANMYLO
Ons cos3ganua msmyeckoro npotoTuna nsgenus (obvekra).

KomnoHeHT (cbopkn) — peTanb, Bxogswas B cOOpKy, ANs KOTOpOW onpedeneHbl eé
NONoXeHe N opueHTaums.

KomnbroTepHas rpacdmka — obnactb AeATenbHOCTU, B KOTOPOW KOMMbIOTEPHI, Hapsgy Co
creumanbHbIM MporpamMMHbIM obecnevyeHneM, UCNoNb3yTCA B Ka4eCTBe MHCTPYMEHTa Kak Ans
co3faHus (CuHTe3a) U pepakTUpoBaHuUsl M300paxeHwun, Tak U gnst oumdpoBKN BU3yasrbHOW
MHdopMaLmMK. NOSTYHYEHHON 13 pearibHOro Mm1pa, € Lenblo ganbHenwen eé o6paboTkmn n xpaHeHu .

MukpoKkoHTponnep — OA4HOKpUCTanbHOE NPOorpaMMmMpyemMoe anekTPOHHOEe YCTPOMUCTBO Ans
ynpaBrieHns MNOAKMIOYEHHBIMW K ero noptaMm yCTpoMcTBaMu BBOAA aHanoroBoro v LMdpoBOro
curHana (gaTyMku) M BbIXOAHbIMM YCTPOMCTBaAMW (ABUratenu, gucnnewn, perne, CBeTOBble U
3BYKOBbIE M3ny4atenu n gap.).

MukpoKoHTponnepHas nnara — 3MeKTPOHHAdA nnaTa, rge ycTaHoBMeHbl MUKPOKOHTPOMNep
N pasnuyHble YCTpPOWCTBa, HeobXxoauMMble nAnA 3anycka W MOAKMIYEHUS K  KOMMbOTEpy

MUWKPOKOHTpOMnepa.
Mukcenb, Nnukcen (MHorga mas1, aHrn, pixel, pel— cokpalleHue oT pictures element, koTopoe,
B CBOI o4vepedb, COKpallaeTcs Ao pix element, B HEKOTOPbLIX UCTOYHMKaX picture cell — Byks,

anemeHm u3obpaxeHul) vnn anu3 (pegko WUCNONb3yeMbld PYCCKUA BapuaHT TepMuHa) —
HAUMEHbLLUNA NOrMYECKUIA SNEMEHT ABYMEPHOro uMdpoBoro n3obpakeHns B pacTpoBov rpaduke.
nnu [pmsmyecknii] anemeHT MaTpuLbl Aucnnees, GOPMUPYIOLLMX N300OpaxeHe.

MopTbl BBOAA M BbiBOAA — KOHTAKTbl (HOXKM) MUKPOKOHTpONnepa Ans NoAKMYeHUs
AaTYMKOB N YCTPONCTB BbIBOAA.

Mporpamma cnancep — 31O Nporpamma, Kotopas pa3buBaeT TPEXMEPHYIO MOAENb Ha Crown,
TeM cambIM NOAroTaBnMBas €€ k neyat Ha 30-npuHTEpe.
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TOYKA hr POCTA TEXHO/I0IMA

MpoTtoTnupoBaHue {aHasi, prototyping — nepBoobpa3) — ObicTpas «4epHOBasi»
peanusaumsi 6a3oBor (PyHKUMOHaNbHOCTK Oyayuiero npoaykra/vsgenvs onst aHanmsa paboTbl
CUCTEMbI B LiESNIOM.

PaspelweHne nsobpaxeHna — BenNUUMHa, onpeaensiowas Konm4ecTBo Tovek (3NemMeHToB
pacTpoBOro M3obpaxeHus) Ha eanHULY nnowaan (Mnv eanHuuy AnvHbl). He nytaTb ¢ pa3amepom
ceTkun nsobpaxeHus!

PactpoBoe usobpaxeHue (nart, rostrum — rpabnu) — m3obpaxeHue, npeacTasnsoLLee
cobon ceTky (MO3auKy) nukcenen — LBETHbIX TOYeK (OObIMHO NPSAMOYrOfibHbIX) Ha MOHMUTOPE.
Gymare n gpyrmx otobpaxkatoLLmMx yCTPONCTBaxX.

PeHpepuHr {aHen, rendering — Bu3yanusauusi) — npoLEeCcC NonydeHnsa nsobpakeHus no
MOZENM C MOMOLLbI KOMMNbIOTEPHOM NPOrpaMmbil.

Coopka — obpasoBaHMe CoOeaAMHEHUI COCTaBHbIX YacTen nsgenus.

Cuctema aBTOMaTU3NPOBaAHHOrO NpoeKkTupoBaHus {aHes1. Computer-aided design (CAD)
— OpraHM3aLMOHHO-TEXHUYECKasa cUCTeMa, COCTOSALLas U3 NepcoHana n KoMniekca TEXHUYECKNX,
NporpaMMHbIX U APYrMX CPEACTB aBTOMATM3aLMN NPOEKTUPOBAHMS.

Cpepa paspabotkm ApayumHo — cBobogHoe nporpammMHoe obecneyeHne Ans
nporpaMMMpPOBaHNS  MUKPOKOHTPOMNEPHbIX — nnaT, codepxkawee B cebe  cucrtemy
nporpaMmMmmnpoBaHmst ¢ Cu-nogolbHbIM A3bIKOM, pedakTop, OTrnaduvvK, KomnunaTop 6ubnuoTtekm
YCTPOWCTB.

TexHuyeckun npodunb (HanpaBNeHHOCTb) obpa3oBaTenbHOM MNporpamMmbl —
opueHTaums obpasoBaTenbHOM NporpaMmbl Ha 06nacTy 3HaHus U (MNKn) BUAbI OEeATENbHOCTU B
cdhepe TEXHUKN U TEXHOSOIMIN, pacluMpeHre 3HaHUN 1 HaBbIKOB B 4acTu y4ebHbIX NpeaMeToB 13
obnacTn TOYHbIX N €CTECTBEHHbIX HayK, a Takke M3ydeHue Ha yrnyobnéHHOM ypoBHE Yy4YebBHbIX
npegmeToB M3 npegMeTHbIx obnacten «Matematvka W uMHopMmaTtuka», «TexHonorusay,
«EcTecTBeHHbIE HayKn».

TpéxmepHaa rpadwmka — pasgen KOMMbITEPHOW rpadukn, MNOCBALWEHHBIN MeTodaMm
co3gaHusa n3obpakeHnn unvm Bugeo NyTém MoAennpoBaHMsi 0O bLEKTOB B TPEX N3MEPEHUSIX.

YHuBepcanbHble Yy4yeOHble penctBua (YY) — COBOKyNHOCTb CnocoboB OeNCTBUN
obyuatowlerocs, koTopas obecrneunBaeT ero cnocobHOCTbL K CAaMOCTOATENIBHOMY YCBOEHMIO HOBbIX
3HaHWN, T. €. CNOCOBHOCTb K CaMOpPasBUTUIO U CaMOCOBEPLLEHCTBOBAHWNIO MYTEM CO3HATENBHOMO U
aKTMBHOTIO MPUCBOEHMSI HOBOIO COLMAribHOro onbITa.

YctponctBa BBoAa (AaTuMKM) — yCTPOWCTBA, Npeobpasylowmne pasnuyHble dursmyeckue
BEMWYMHbI (Tenno, BNaXHOCTb, AaBfieHne, OCBELEHHOCTb, LBET, BpalleHWe, HaKMoH u Ap.) B
ANEKTPUYECKUA LUMPOBOMA WM aHamnoroBbI curHan, ygoOHbiM onsi BBoga B UMpOBLIE UMK
aHanorosble NOPTbl MMKPOKOHTpONIepa.

YctporctBa BbIBOAA — 9MEKTPOHHblE YCTPOWCTBA, MNOAKMOYaemMble K nopTam
MUKPOKOHTpONNiepa M npeobpasywwme anektpudeckne uudposbie unun WHAM-curHansl B
CBETOBYIO, TEMMOBYH, MEXaHW4YecKyld MU Apyrne BuAbl dHEprun (asuraTenun, gucnneun, pene,
CBETOBbIE N 3BYKOBbIE U3nyyaTtenu u ap.).

depepanbHbIN  FrOCyAapCTBEHHbIAW  obOpa3oBaTenbHbin  cTaHpaapt (Proc) —
COBOKYMHOCTb TpeboBaHui, obs3aTenbHbIX MpU peanu3auum OCHOBHbIX 0OOpasoBaTenbHbIX
nporpaMmMm HavanbHoro obuiero, OCHOBHOro obuero, cpegHero (MosnHoro) obuiero, HavanbHOro
npodeccmoHanbLHOro, cpegHero nNpodeccMOHanbHOr0 UM BbICWIEro  NpodeCccMoHarnbHOro
obpasoBaHus obpasoBaTefnibHbIMU yupexgeHnamu, NMe LMK rocy4apCTBEHHYIO
akkpeguTaumio.

LleHTp oGpasoBaHua uucdpoBoro M rymaHutapHoro npocdpunen «Touyka pocta» —
CTPYKTYpHOE nogpasgeneHune obeobpasoBaTenbHON OpraHM3aunn, pacrnonoXeHHOW B CESTbCKOM
MECTHOCTU U MarbIX ropoAax, ocyliecTensiowee obpasoBaTenbHyto 4eATENbHOCTb MO OCHOBHbIM
U pononHuTenbHbiM  ObweobpasoBaTtenibHbiM  MporpaMMaMm B Uensx  OpMUPOBaHNUS

~AADNAMAUULIV unnnna'raullmﬁ 1A UADLIVND \/ ﬁﬁ\ll]ﬂmllllﬁvf‘c‘l D TARA LA~ NN \IlJDﬁLILII\II mnmNAnMATARA
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«TexHonorusay, 1 NoBbIWEHWS KayecTBa U A4OCTYNHOCTM 0Opa3oBaHUsA, CHOPMMUPOBAHHOE NYTEM
co3gaHusa (oBGHOBNEHMs) MaTepuanbHO-TEXHMYeckon 6asbl AaHHOM o6weobpasoBaTernibHOM
opraHusauuu.

LUundpo-aHanoroBbie npeobpasoBatenu (LIAIM, DAC) — npeobGpasoBaHue LMEPPOBOro
curHana B aHarnoroBbli, B MMUKPOKOHTPOMSEepax WCnonb3yetcs MeTton npeobpaszoBaHns
LUMGPOBOro curHana B aHanoroBblid, HasbiBaemblt LLUMpoTHO-uMnynbcHaa moaynsums (LUUM,
aHrnuncknin — pulse-width modulation (PWM)).

LUucdpoBon curHan — 3neKTpUYECKUA TOK, PacnpOCTpaHsaeMbli B BUAE WUMMYNbCOB
3NEKTPMYECKOro TOKa M MMEKLUA TONbKO ABa 3Ha4YeHusl, o6o3HavYaemble: normdeckun 1 (ectb
HanpskeHue) n norndeckuin O (HeT HanpsPKeHust). B MUMKPOKOHTPONMNEPHbIX Nnatax slormyeckuin 1
onpeenéH Kak Hanuuve HanpskeHns 5 BonbT unm 6nuskoe K Hemy (4,5 B — 5,5 B), a nornyeckui
O onpeaenéx Kak Hannyme HU3KOro HanpsbkeHusi, 0bblyHO O—2 BonbTa.

Y4yebHble MaTepuranbl 4aHHOro METOANYECKOro NOCObUsA CTPYKTYPUPOBaHbI B COOTBETCTBUN C
TemaTnyeckuMm nnaHuposaHnem. MaTtepuan yyebHoro npegmeTa « TexHonorns» crpynnupoBaH no
Temam: BBegeHne B Mmp npodeccuin, poboTtotexHuka, 30-mogenmpoBaHue n NnpoToTUNUPOBaHNE,
KOMMbloTEepHaa rpaduka, UHXEHepHblid Agu3anH. Kaxpgaa Ttema BKM4aeT CueHapuu YpPOKOB,
WHCTPYKUMM K nabopaTopHbiM paboTamM M CXeMbl MX BbINOMIHEHWUA, a TakkKe AuAakTudeckue
MaTepuanbl K MNPOBEAEHUI BHEKNACCHOMO0 Y4ebHOro MeponpusaTUA € MUCMOSb30BaHUEM
obopynoBaHua UeHTpa « Touka pocTtay.

B nepBom pasgene coaepXutcs MNOMHbIA NepeyYyeHb U onucaHve obopyaoBaHusa Ans
NpPoBeAEHNs 3aHATUA TEXHUYECKOW HarnpaBneHHOCTW, BKIYatowee doTtorpadumn yCTPOMUCTB U
WHCTPYMEHTOB, a TakxXe KpaTKue NHCTPYKLMMU MO NX MCNONb30BaHUIO.

BTopon pasgen BkntoyaeT B cebs npumep paboyen nporpammbl No TexHonormm 5—9 knacc
ANA opraHvMsaumMn U3y4YeHWs TEXHOSMOrMM C UCMoSib3oBaHWMeM O00OopyadoBaHWS UeHTpa «Touka
pocTay; cueHapumn ypokoB, nabopaTopHbIX paboT, BHEKNACCHBIX MEPONPUATUIA U TEM TBOPYECKMX,
NPOEeKTHbIX paboT ¢ ncnosnb3oBaHeM 06opyaoBaHUs LeHTpa « Tovka pocTay.

B conepxaHue



TOYKA YTl POCTA TEXHO/I0IUA

OnucaHue matepuarnbHO-TeXHNYECKON 6a3bl

LeHTpa «To4yka pocTay,
NCMNONb3yeMoro Ansa NpoBeaeHnsa 3aHATUA NOo NpeaMeTy
«TexHonorua» (Bkntoyasa katanor obopygosaHus
¢ (hoTtorpadmsimmn, onmcaHMemM, OCHOBHbIM (PYHKLMOHaNom,
KOPOTKOW MHCTPYKLMEN NO UCMNOSb30BaHUIO, 0OOPMIIEHHON
B Buae nHgorpadukm)

O6opynoBaHue uUeHTpa «To4yka pocTa», WUCMOMb3yeMoe [nNs MNPOBEAEHVSI 3aHATUM MO
npegmMmeTty «TexHonormsay», pacnonaraetca B obpasoBaTefnbHOM OpraHv3aumm B MOMELLEHUsX,
BKITHOMAIOLLMX criegyrowme pyHKUMOHaNbHbIE 30HbI:

* y4yebHbIN KabmHeT No npeaMeTHOM obnacTn « TexHonorusy;

* OTKPbITOE NPOCTPAHCTBO (NOMELLEHME) ANst NPOEKTHON AEATENbHOCTH.

MaTtepunanbHo-TexHUYecKkasi ©asa TeXHONOrM4yeckon HanpasBfieHHOCTU B LeHTpe «Touka
pocTa» BKMOYaeT CTaHO4AaPTHbLIN U NPOUNBHBIA KOMMEKT 060pyAOBaHUS.

CtaHgapTHbI  KOMMMEKT COCTOMT M3 0OpasoBaTenbHOrO KOHCTPYKTOpa [Ansi NpaKTUKK
GnoOYHOro MNporpamMmMMpoBaHMs C KOMMMEKTOM AaTynMkoB M obpasoBaTenbHoro Habopa no
MexaHuKe, MexaTpoHuke n poboToTexHuke. Kpome TOro, B CTaHOAPTHbLIA KOMMMEKT BXOOUT
KoMnbloTepHOe obopyaoBaHue: HOyTOyK n MOY (npuHTep, ckaHep, Konup).

B npodunbHbii kKOMMNekT obopyaoBaHust BxoguT 06asoBoe (obsizaTenbHas 4Yactb) u
aononHuTensHoe obopyaoBaHue. basoBas 4acTb BKtOYaeT KOMMbIOTEPHOEe obopydoBaHue:
HOyTOYK 1 M®Y, a gononHuTensHoe 06opyaoBaHMe TEXHOMOMMYECKOW HanpaBrieHHOCTU COCTOUT
13 obpasoBaTenbHOro KOHCTPYKTOpa AN NPakTukM 6104HOro0 NPOrpaMMmMPOBaHNSA C KOMMIIEKTOM
naTtdmkoB; obpasoBaTenbHOro Habopa NO MexaHuke, MexXaTpoHuKke U pPoBOTOTEXHUKE;
YyeTblpéxoceBoro yyebHoro poboTa-maHunynaTopa C MOAYMbHbIMM CMEHHbIMW Hacagkamu;
obpasoBaTenbHoro Habopa AN M3y4YeHUss MHOTOKOMMOHEHTHbIX POBOTOTEXHUYECKMX CUCTEM U
MaHUNYNAUNOHHBLIX POBOTOB.

PaccmoTpuM  npuMMepHbIA  KOMMAEKT 06opyaoBaHMsi, KOTOPbIA  MOXET COCTaBnsATb
MaTepuanbHO-TEXHUYECKYI0 6a3y TEXHONOMMYeCKOn HanpaBneHHOCTN B LieHTpax « To4ka pocTta» u
Ncnonb3oBaTbCA NPW NPOBEOEHVM YPOKOB UM nabopaTopHbix paboT, NpeanoXeHHbIX B aHHOM
MeToANYEeCKOM Nocodun.

M®Y (npuHTep, ckaHep, Konup)

MoxeT ucnonb3oBaTbCa Ha NabopaTopHbIX 3aHATUAX Mo Teme «KomnbioTepHasa rpaduvkar
ans
CKaHMPOBaHNA 3CKN30B, OTPMCOBAHHbIX Ha Bymare, 1 Ans pacneyaTbiBaHUS BEKTOPHbIX n306pa-
XXEHWI — 3aroTOBOK 41151 4eKOpMPOBaHUS 0O bEKTOB.

Takke MOXeT NPUMEHSTLCA ANSA neYaT U KoNMpoBa-
HUS pa3gaTovHOro ANOAKTMYECKOro Mmatepmana Ha no- e

ObIX Y4EOHbIX 3aHATUSIX. N e

Kpamkue npumepHbie mexHUYecKue xapakmepucmuku:

Twun yctponctea: MOY (pyHKUMM nevaTtun, Konmposa- N\ 3 o

HUSI, CKaHUPOBaHWS). \___._-—-—-_—'—‘-’—-'
dopmat Bymaru: He MeHee A4, 0 -
LIBeTHOCTb: YepHO-6enbiil; TEXHOMOrMA neyaTu: na- "

3epHasi. ﬂ

MakcumanbHOe paspeLleHne nevyaTu: He MeHee
1200x 1200 TOYeK.
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123.hp.cam/lascrjEit

30-o6opynoBaHue (y4yebOHass mopaynbHasA CTaHUMA CO CMEHHbIMM ronoBKamMu Ans
30-nevyatu, nasepHoOM rpaBMpPOBKU 1 pe3kun ¢ YIlY)

Moaynb 30-neyatu
®PpesepHO-rpaBMpOBanbHbIA MOAYIb
Moaynb nasepHoun rpaBupoBKU

Mogynb 30-nevatn moxeT OblTb MCNONb30BaH Ha labopaTOpHbIX 3aHATUSAX MO TeMam
«30-mogennpoBaHue U NPOTOTUNUPOBAHNEY, «VIHXXEHEPHbI AN3anHy Onsa TPEXMEPHOW nevaTu
paspaboTtaHHbix 30-moaenen. Kpome toro, 30-o60pyaoBaHne MOXeT NPUMEHATLCS NS U3

B conepxaHue



TOYKA ir POCTA

roToBNeHnAa HarnaaHbixX yqe6Hb|x nocooui npun n3yyvyeHmmn noBLIX TEM K ancunnimH He TOJTbKO
I'IyTéM ne4vyaTtun, HO TakKKe pe3kKn N rpaBNpPOBKN.

TEXHO/1IOTUA

Kpamkue npumepHbie mexHudeckue xapakmepucmuku modyns 30-nevyamu:
Tun npuHtepa: FDM, FFF, matepuan (ocHoBHom): PLA.

KonuuyectBo nevyaTtaroLmx ronoBok: 1, pabouunin cTon: ¢ NogorpesomMm.
Paboyas obnactb (XYZ): ot 180x180x180 MMm.

MakcnmarnbHas ckopocCTb nevaTu: He MmeHee 150 mm/cek.

MakcumanbHas TonwuHa cnos: He 6onee 20 MKM.

3akpbITbin Kopnyc. OxnaxgeHue 30Hbl nevyaTu.

Mnactuk gna 30-npuHTEepoB

MoxeT BbITb MCNONb30BaH B KA4YECTBE MaTtepuana gn4a 3D-
060py/J,OBaHI/IFI ONA pelleHnd yKa3aHHbIX Bbllle 06pa3OBaTeJ'Ib-

HbIX 3a4ad.

Kpamkue npumepHbie mexHU4YecKue xapakmepucmuku:

MaTtepunan: PLA

CootBeTtcTtBrne 30-060pyaoBaHmMio, ONMMCaHHOMY BhbiLLE.

Habop ans KOHCTPYMpPOBaHUA NpPoO-
rpaMmmMmpyeMbiX Moaernen UHXeHepPHbIX
cuctem

MpeaHasHayeH Ans n3y4yeHns OCHOB Po-
OOTOTEXHUKM, OeTanewn, y3noB 1 MexaHu3s-
MOB, HeobxoauMbIX A4nis co3gaHmst poboTo-
TEXHUYECKNX YCTPOUCTB.

Habop npeacrtaenset cobom KOMNNeKT
CTPYKTYPHbIX 91EMEHTOB, COEANHUTESbHbIX
3N1EMEHTOB N 3MNEKTPOTEXHUYECKNX KOMMO-
HeHTOB. Habop noseonsieT cobmpatb (1 nNpo-
rpamMMupoBaThb) U3 ANIEMEHTOB, BXOASLINX B
ero coctas, MOAeNN MexaTPOHHbIX 1 pobo-

e

- - [ t e

KOHCTPYKTOP
MPOrPAMMMPYEMb1X
MOPEJIEV MHXXEHEPHbBIX CNCTEM

TOTEXHUYECKUX YCTPOWCTB C aBTOMATU3MPOBAHHLIM yNpaBreHMeM, B TOM YMCIie HA KONECHOM
XoAy, a Takke KOHCTPYKLUMIA, OCHOBaHHbIX HA UCNONb30BaHUM Nepeaad 1 pblyaros.

Ha 6a3e Habopa MOXXHO opraHM3oBaTb n3yydeHne Hanbornee pacnpocTpaHEHHON 3N1EMEHTHON

6a3bl, NPMMEHsIEMON O1s1 UHXEHEPHO-TEXHNYECKOro TBopyecTBa obyyatoLmxcs 1 paspa-

Mo6unbHO-MaHMNYyNALMOHHAs
nnatdgopma

10

Kontponnep KINMMWC (ctapToBbii)
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TEXHO/IOTUA TOYKA |2 POCTA

60TKM y4yebHbIx Mopenen pobOTOB, OCBOEHME OCHOBHbIX TEXHOMOIMMMN MNPOEKTMPOBaHUSA
POBOTOTEXHNYECKNX KOMMNEKCOB.

Habop mMoxeT ncnonb3oBaTbCs Ha 3aHATUAX N0 TeMe «PobGoToTexHuKkay Ang nsyvyeHus cpeabl
pa3paboTkn ApoyvHO, NOAKNHOYEHNS MUKPOKOHTPONEPHOW NnaThl K KOMMNbIOTEPY, NOAKMOYEHNS
LUMGPOBLIX U aHanoroBbIX aTYMKOB K ApOYWHO.

Kpamkue npumepHbie mexHU4ecKkue xapakmepucmuku:

CocTaB komnnekTa:

Mporpammupyembin koHTponnep. Cepsonpueog 6Gonbwon. CepsonpuBog mManbin. Npueog
NOCTOSAAHHOTrO Toka. KomnnekT Konéc ¢ peanHoBbiM 06040M.

LWaroBbin gsuratens ¢ gpansepom. MakeTHas nnata n Habop nepemMblyek.

Habop cBeToamonos. Habop peauctopos. Nbe3ognHammnk. PoTtopesncrop.

WHankatop 7-cermeHTHbIN. ducnnen. Tepmonapa. Jatyuk Y3-gansHomep.

Hatuumk UK. KHonka. MNoTeHunomeTp.

Mporpammumpyemblin KOHTpONep:

MukpokoHTponnep: ATmega2560.

Appo: 8-6utHen AVR. TaktoBas 4YactoTa: 16 MI'u.

HanpsikeHue nutaHusa: 6-20 B. Flash-namate: 256 K6.

Mognepxka Ethernet, WiFi, kapT namsatu microSD: ectb. Bepcus Bluetooth: 4.2.

3epKkanbHbIN ¢hoToannapat ¢ 06 bLEKTUBOM

MoxeT OblTb MPUMEHEH Ha 3aHATUAX No Teme «KommnboTepHasa rpaduka» Ons co3gaHus
doTorpacuin roToBbIX U3GENUIA C COBMNOAEHNEM TEXHUYECKMX TpeboBaHun. doToannapaT MOXeT
TaKke UCnonb3oBaTbCs Npu paspaboTke y4ebHbIX NPOEKTOB Ha Mobyo TeMaTuKy ANns cos3gaHus
OTOOTUYETOB U JOKYMEHTUPOBAHWS pe3ynbTaToB MPOEKTHOM AeATENbHOCTMY.

Kpamkue npumepHbie mexHuYecKue xapakmepucmuKu:

KonnyectBo 3ppeKTUBHBIX MUKCENOB: HE MeHee 18 MIH.

3anucb BMaeo:Hanu4ume.

KapTta namaTtu ansa dotoannapaTta: o6bem He MeHee 64 6, krnacc He Huke 10.

B coaepxaHue 11
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/\
cml 1< ¢

KsagpokonTtep

MoxeT wucnonb3oBaTbCA Ha 3aHATUSX N0 poboToTexHnke Ans obydveHus cbopke,
NMNOTUPOBAHMIO Y NPOrPaMMUPOBAHMUIO APOHOB.

MNpoekTHan OesTeNbHOCTb HA OCHOBE KBaAPOKOMTEPOB MOXET 3akntovaTbecs B cOopke
annapaToB 6onbLuero pasmepa, KOTopble CMOryT 4ONbLUE NeTaTb U NEPEHOCUTb Bonee TSHKENYH
Harpysky. Kpamkue rnpumepHble mexHuU4ecKue xapakmepucmuku:

KonnekTopHble MOTOPbI.

MONETHLIN KOHTPONNEP C BO3MOXHOCTbLIO MPOrpaMMUpOBaHUS.

Mogaynb WiFi-Bugeokamepsbil.

[MporpammHoe NpuoXeHue.

KBagpokonTep (KOMNakTHbIN APOH € 3-0ce-
BbIM CTabunusaTopom)

Kpamkue npumepHbie mexHudeckue xapakmepu-
CMUKU:
KonnektopHble MoTOpbl. [TONETHLIN KOHTpOMep.

Mogynb doTo/Buaeokamepbl paspeLleHnem He
mMeHee 4 K.

lMporpammHoe NpunoxeHue Ans nporpaMmMmpo-
BaHMS U yNpaBrieHns KBagpoKonTepoM, B TOM Yucne
Onga cMapTdOHOB.
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TEXHO/IOTUA TOYKA |2 POCTA

LLinem BupTyanbHOW peanbHOCTH

MoxeT OblTb NPUMMEHEH Ha 3aHATMAX MO
30-MOOEeNUPOBaHNI0O N UHXEHEpHOMY [Au3anHy, a
TaKke Ona opraHM3auum OUCTaHUMOHHOIO obydeHus
¢ abheKTOM NPUCYTCTBUSA Ha YPOKeE .

Kpamkue rpuMepHbie mexHu4Yeckue
Xapakmepucmuku:

Hanuune koHTponnepos .

PaspelueHune: He meHee 1440x1600 Ha rnas .

BcTpoeHHble  CTepeOoHayLlHUKKM, MUKPO(OHLI,
Kamepbl

Bo3moxHoOCTb 6ecnpoBOgHOMO NCMONb30BaHNS

MopkntounTb kabenb USB 3.0 0 kabenb

DisplayPort [L2] n kabenb nutaHns [L3J K KOMMY-

HMKaLMOHHOMY MOAYIO U CEeTEBOW PO3ETKE .

Mogkntountb kabenb USB 3.0 © k nopTty

USB Ha komnbloTepe

MoagkntounTtb kKabenb DisplayPort [L2] xcneum-

anbHOW BUaeokapTe Ha KOMMNblOTEpPE

MoaknounTb Kabenb Wema K KOMMYHUKaLn-
OHHOMY MOAYIO

HaxaTb KHOMKY NUTaHWs Ha KOMMYHUKaLMOH-
HOM Mopyne

BkntounTb KOHTpONNepbl

3anyctuTb npunoxeHne SteamVR .

HaxxaTb npaBon KHOMKOM MbILLW Ha 3HAYKE KOH-
Tponnepa u BblbpaTb NYHKT «BbINONHUTL conpsixe-
HWe KOHTponnepa.

B conepxaHue 13
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»»

HoyTbyk anga wnema BMpTyanbHOW peanbHOCTH

MoxeT ObITb  MCMONb30BaH B Ka4yecTeBe
annapatHoro obecneyeHus wWwema BUPTyanbHOM
peanbHOCTM ONs  peLleHuMs  yKasaHHbIX  Bblle
oOpasoBaTernbHbIX 3a0aM .

Kpamkue rnpumMepHble mexHu4yeckue
Xxapakmepucmuku:

PaspelueHne akpaHa: He meHee 1920x1080 nukc .

O6bEm onepaTUBHOM NaMATU: He MeHee 8 6 .

O6bém namaTn BugeokapTbl: He MeHee 6 6 .

O6LEM TBEPOOTENLHONO HAKOMUTENS: HE MeHee
256 6 .

B komnnekt obopygoBaHua Ons  npoBedeHus
3aHATMMA MO npegmMeTHOW obrnactm «TexHonornsa»
Takke BXogaT:

LTtaHreHUMpKYnb € UMAPOBbLIM  OTCHETHLIM
YCTPONCTBOM

Kpamkue npumepHbie mexHudeckue xapa™mepu-
CMUKU:

Twvn: undpposon .

MakcumanbHas BenuuMHa U3MepeHusi: He MeHee
150 mMm.

CTONOpPHbIV BUHT: €CTb .

[penb-wypynoBépT

Kpamkue rnpuMepHbIe mexHu4Jyeckue
Xapakmepucmuku:

Yuncno akkymynsiTopoB B KOMMMeKTe: 2 .

Pesepc: B Hann4mm Yucno

ckopocTten: 2 3awuTa oT

neperpyskn: ectb .

'paBép B Kence

Kpamkue npuMepHbIe mexHu4Jyeckue
Xapakmepucmuku:
MHOrogyHKLNOHaNbHbIN WHCTPYMEHT

npegHasHayeH [AOns  cBeprieHusi,  LWMdoBaHus,
pe3b0bl, rpaBUPOBKN, bpe3epoBaHnsi, NOMPOBKUN U T.
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B conepxaHue

TOYKA |2 POCTA
JToB3uk anekTpnyeckni

Kpamkue npumepHble mexHuYyeckue xapakmepucmuku:
®yHKUNS perynmpoBKn 06OpPOTOB .
CkoboBuaHasn pykosiTka .

Jo63uk py4Hon, 200 mm

Kneeson nuctoner

Kpamkue npumepHblie mexHudYecKue xapakmepucmuKu:
[unameTp kneeBoro ctepxHsi: 11 Mm .

MuTaHne oT anekTpoceTn.

TemnepaTtypa: perynmpoBka .

B komnnekTe: Hacagku, Kneesble CTEPXKHU .
Hox-nogcrtaska: Hanu4due .

Hox kaHuenapckmin MATRIX

Kpamkue npumepHbie mexHudeckue xapakmepucmuKu:
PykosTka: 06pe3nHeHHbIN NnacTuK .

BuHTOBOM (hmKkcaTop nessus: B Hanu4mm .
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TOYKA YTl POCTA TEXHO/I0IUA

NMpumepHaa paboyas nporpamma no npeameTty
«TexHonorna» ¢ ncnonb3oBaHnemM obopyaoBaHUSA
LeHTpa «Toyka pocTa»

B [aHHOM pasgene npeacraBneHa npumepHast pabodvas nporpamma no npeameTy
«TexHonorua» C uMcnonb3oBaHMEM ob6opyaoBaHMs LeHTpa «Todka pocta». CopepxaHve
nporpaMMbl  OPUEHTUPOBAHO MPEMMYLLECTBEHHO Ha OpraHM3auuilo MNPOEKTHOM OeATeNbHOCTU
obyvatowmxca. Takass HanpaBneHHOCTb  obycnoBneHa TpeboBaHuaMu  PepepanbHbIX
rocygapCTBeHHbIX OOpasoBaTeNbHbIX CTaHOAPTOB  OCHOBHOrO obuwero obpasoBaHusa K
pesynbTataM OCBOEHMS OCHOBHbIX OOpasoBaTesSibHbIX MporpaMMm, B TOM 4YMUCNE MW3Yy4eHUs
npegMeTHon obnactu « TexHonormsay.

Tak, cpeou npegMeTHbIX pe3yrnbTaTOB OCBOEHMS npegMeTHoM obnactn «TexHonorus»
nepeyvncrieHbl: pasBMTue NMHHOBALIMOHHOM TBOPYECKOW AeATENBHOCTM OBy4aloLmxcsa B npouecce
peweHna npuknagHbiX  y4eOHbIX 3a4ad; COBEPLUEHCTBOBAHWME  YMEHUM  BbIMOSTHEHMWS
y4yebHo-nccrnegoBaTenbCKom " NPOEKTHOM [eATenbHOCTY; oBnageHue MeToaamm
y4yebHO-MccrneaoBaTenbCkOM M MPOEKTHOW  AEATENbHOCTWU, peLleHns TBOPYECKUX 3ajad,
MOZENMPOBAHNA, KOHCTPYMPOBaAHUS M 3cTeTUdeckoro odopMneHus wusgenuin, obecneveHus
COXpPaHHOCTM NPOAYKTOB Tpyaa.

Mcnonb3oBaHne 000pyaoBaHUS LIEHTPOB «Toyka pocTa» MO3BOMSIET OpraHM3oBbIBATbL W
npoBoAUTb Yy4ebHble 3aHATUA C YYETOM YyKasaHHbIX TpebOBaHUN, C aKTUBHLIM BKIHOYEHUEM
NPOEKTHOW AeATenbHOCTU OByyalroWmxcsa B MpPoLEecC OCBOEHUS npeaMeTta « TexHOnornsa», 4to
OTPaXXeHo B COAEepKaHUN NpUmMepHon paboyen nporpammbi.

B cueHapusax y4ebHbIX 3aHATUI yKa3aHbl BUAbI MCCegoBaTebCkon paboThl B MarbIX rpynnax
C aKueHTOM Ha COTPYAHMYECTBO W COBMECTHYH [AeATeNnbHOCTb ObyyvarlLwwmxcsd, npumepsbl
NHOMBUAYaNbLHOM TBOPYECKOM paboThbl C YNOPOM Ha pedniekcnio U popMynmnMpoBKY COBCTBEHHbIX
CYXOEHUA W BbIBOAOB. BaxHbIMM pesynbTaTaMy OCBOEHUS Mporpammbl SBASAOTCH HaBbIKU
CaMOCTOSATENTbHOro NPOM3BOACTBA Y4ebHbIX NPOAYKTOB Ha 060pyaoBaHMKM LeHTpa « Tovka pocTay.
MaTepunanbHo-TexHu4yeckas ©6asa uUeHTpa MNO3BOMSET peanu3oBbiBaTb MNPOEKTHblEe 3afaHus

pasHbIX TUMOB: OT NPOrpaMMMPOBaHMS YCTPOWCTB Ha OCHOBE MMKPOKOHTPOSEPOB M CO34aHUs
NOANTOR MO NNOARKTUNORAHUS N MAUYATU TNEXMENHNU Monenu nnuv nomotiv 30 -nnuHTenA

MnaHunpyemble pe3ynbTaTbl OCBOEHUA Yy4eOHOro npeameTa « TexHonorus»
C onucaHmeM yHMBepcarnbHbIX Y4eOHbIX 4EeNCTBUN,
AoCTUraemMbix o6y4aroLmnmMmnca

[aHHbIN NYHKT MPUMEPHOW NpPOorpaMmbl BKMOYAET NNaHUpyemble pesynbTaTbl OCBOEHMS
y4yebHoro npegmeTa « TexXHONorns» (NMMYHOCTHbIE, MeXNpeaAMeTHbIE U NPeAMETHbIE) C ONMcCaHNeM
YHUBEpPCarbHbIX y4eOHbIX 4ENCTBUI, AOCTUraeMbIX 00y4aroLLMMMCS.

OpraHu3aums y4ebHbIX 3aHATUIA MO TEXHONOMMK C UCNONb30BaHNEM pa3paboToK M3 AaHHOIO
METOAMYECKOTO MOCOOMSA MO3BONMT 3agaTb BEKTOP pPasBUTUS OOy4YaloLMXCst C YMOPOM Ha
dopMUpoBaHNE Yy HUX aNrOPUTMUYECKOro, abCTPaKTHOIO N MHXEHEePHOro MbllwneHus. MaTepuansbl
nocobuss coaepxaT MpakTU4YeckMe 3adaHust Ha oTpaboTKy yMEeHUM aHanuaupoBaTb OnNbIT
NPOEKTHO-MUCCNeaoBaTENbCKOM AEATENbHOCTU C TOYKM 3PEHUS peLleHns NpobneMHOn cuTyaumm
NN Ha OCHOBE 3a[jaHHbIX KPUTEPMEB OLIEHKN KOHEYHOIO NPOAYKTA, NpeanaraTe TEXHUYECKUE Unn
TEXHOJIOrMYECKNE PELLEHNST C UCTIONBb30BAHMEM METOLAOB M UHCTPYMEHTOB Pa3BUTUS KPEATUBHOMO
MbllneHns (au3anH-mblwnenve, TPU3 wn gp.), ontumusmpoBaTb ©0a3oBble TEXHOMOrMM B
3aBMCMMOCTU OT CUTyauuu, NPOBOAWUTb aHanu3 BO3MOXHOCTU MCMONb30BaHWUS anbTePHATUBHbIX
pPecypcoB U T. M.
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JInyHOCTHbLIE pe3ynbTaTbl

Obyuyarowuticss nosyHum 803MoXXHOCMb Or1s1 hopMUpO8aHUs criedyouux TUYHOCMHbIX
pe3ynbmamos:

FOTOBHOCTb W CMOCOBGHOCTb OByvaloLmMxca K camopas3BuTUIO M camoobpas3oBaHuio Ha
OCHOBE MOTMBaLMKN K OOYYEHMNIO N MO3HAHMIO;

FrOTOBHOCTb W CMNOCOBGHOCTb OCO3HaHHOMY BbIGOPY M MOCTPOEHUIO  AanbHeunwWwen
MHONBMAYaNbHON TpaekTopum obpasoBaHust Ha Ga3e OPUEHTMPOBKM B MUpPE Npodheccuin 1
npogeccnoHanbHbIX NPeAnOYTEHNN, C YYETOM YCTOMYUBBLIX NO3HABATEMNbHbLIX MHTEPECOB;
ChopMUPOBAHHOCTb OTBETCTBEHHOMO OTHOLLEHUS K YYEHWUIO; YBRXKUTENBHOMO OTHOLLIEHUS K
Tpyay, Hanu4ume onbiTa y4acTus B couManbHO 3HaYMMOM Tpyae;

CchopMUPOBAHHOCTb LIENOCTHOMO MWUPOBO33PEHUS, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHIO pasBUTMS Haykm M OOLLECTBEHHOW MpPaKTUKKW, YYUTbIBAIOLWEro coumarnbHoe,
KyNnbTYpPHOE, 513bIKOBOE, AyXOBHOE MHOroobpasne COBpEMEHHOIO MUPa;

rOTOBHOCTb W CMOCOOHOCTb BECTW Auarnor ¢ APYruMu JiogbMu U Jocturatb B HEM
B3aMMONOHUMaHus (ngeHTuukaumsa cebsa kak nosiHonpaBHOro cybbekta obLueHus,
FOTOBHOCTb K KOHCTpyMpoBaHMIO obpasa napTHépa Mo Aguanory, roTOBHOCTb K
KOHCTpyMpoBaHuio  obpasa  gonycTumbix  crnocoboB  guanora, [OTOBHOCTb K
KOHCTPYMPOBaHUIO MpoLecca Auanora Kak KOHBEHLMOHWPOBAHWUS MHTEPECOB, mnpouenyp,
FOTOBHOCTb U CMOCOBOHOCTb K BEAEHWUIO NEPETOBOPOB);

FrOTOBHOCTb W CMOCOBHOCTb K OCO3HaHHOMY BblIGOPY W MNOCTPOEHUIO AanbHenwen
MHOMBUAYanNbLHOM TpaekTopun obpasoBaHus Ha 6ase OpUEeHTUPOBKM B MUpe npodeccui u
npodeccroHarnbHbIX NPeanoYTEHN, C Y4ETOM YCTOMUYUBBIX NO3HABATENbHbLIX NHTEPECOB.

MeTanpeameTHble pe3ynbTaThl

Obyuyarowutics nosy4um 803MOXHOCMb 051 hopMUPOBaHUS Ccriedyrowux peaynsamueHbIX

YY/A:

aHanuanpoBaTb CyLLeCTBYylOLWMeE 1 NnaHnpoBaTh byayuime obpasoBaTenbHble pe3ynbTaThl;
CTaBuTb Lernb 1 hopMynupoBaTth 3agaumn cobcTBeHHON obpa3oBaTenibHON OEeATENBbHOCTU C
YYETOM BbISIBNIEHHbIX 3aTPYOHEHWUI U CYLLIECTBYIOLLNX BO3MOXHOCTEMN,;

BblCTpamBaTb XW3HEHHble MNfaHbl Ha KpaTkocpoyHoe Oyayulee (onpedensitb Lenesble
OpPUWEHTUPbI, (hopMynNMpoBaTb afgeKkBaTHbIE UM 3a4a4u 1 npegnarate 4ENCTBUS, yKasblBas
060CHOBbIBasA NOrMYeCcKyto NocneaoBaTeNbHOCTb LLAroB);

BblOUpaTb N3 NpeanoXeHHbIX BapyaHTOB U CaMOCTOATENBHO NCKaTb cpeacTBa/pecypcehl Ans
pelueHns 3a4ayun/aoCTVXKEHNS Lenu;

COCTaBnATb NNaH peLeHns NpobriemMbl (ONUCbIBaTb XU3HEHHbIN LMK BbINOMHEHUS NPOEKTa,
anropuTm NpoBeAeHNst uccneaoBaHus);

onpeaendaTb NoTeHunanbHble 3aTpyaAHEHUS NpuU pelleHnn y4ebHoM 1 Nno3HaBaTenbHOM
3afauv 1 HaxXoAuTb CPeacTBa ANnd UX yCTPaHEHUS;

OonucbIBaTb CBOM ONbIT, 0OpOpMIss ero And nepegayv Apyrium niogsam B Buae anroputma
peLUeHns NpakTUYecKknx 3agav;

nnaHMpoBaTb U KOPPEKTMPOBAaTL CBOK MHAMBUAYarbHY0 06pa3oBaTenbHy0 TPAEKTOPUIO;
OLEeHNBaTb CBOIO AEATENbHOCTb, aHaNM3npys 1 aprymeHTUpysi NPUYnHbI AOCTUXXEHUS NN
OTCYTCTBUS NAaHMPYEMOro pe3ynbTaTa;

huKcnpoBaTb M aHaNM3NpoBaTb AMHAMUKY COOCTBEHHbIX 0Opa3oBaTeNbHbIX PE3yNbTaToB;
COOTHOCUTb pearbHble 1 NIaHnpyemble pesynbTaThl MHAMBUAYanbHOW obpasoBaTesnibHOM
OEATEeNbHOCTM U AenaTtb BbIBOAbI O MNPUYMHAX €€ YCnelHOCTU/AhdEeKTUBHOCT UMK
HeycneLwHOCTN/Hea(EKTUBHOCTM, HAXOAUTL CNOCOObI BbIXOAa N3 KPUTUYECKON CUTYaLIUN.
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Obyuyarowuticss nosyHum 803MoXHOCMb 0515 hopMUpPO8aHUSs criedyrouux no3HasamersibHbIX
yy/a:

n3naratb NONYy4YEHHY MHPOPMALIMIO, MUHTEPNPETUPYA €€ B KOHTEKCTE peLlaeMon 3agaydv;
co3gaBaTb abCTpakTHbIN N peanbHbli 06pa3 NnpegMeTa U/nun SBneHns;

CTPOUTb MOAENb/CXeMy Ha OCHOBE YCrOBUIN 3ada4yn un/vnmn cnocoba e€ pelieHus;
nepeBoauTb CIOXHYIO MO cOocTaBy (MHOroacnekTHy) MHOPMaLno M3 rpadmyeckoro nnm
dhopmann3oBaHHOro (CMMBOMBHOIO) NPeACTaBNEHNA B TEKCTOBOE M HA0OOPOT;

CTPOUTb CXEMYy, anroputM LEeNCTBWUsSl, UCNPaBMATb UM BOCCTaHaBNUBATb HEWU3BECTHbIN
paHee anropuTM Ha OCHOBE UMEILLErocst 3HaHnst 06 06bekTe, K KOTOPOMY MPUMEHSETCA
anropuTm;

aHanuanpoBaTb/pednekcnpoBaTb ONbIT pa3paboTkM M peanu3auumn y4yebHOro npoekta,
nccnenoBaHusa (TEOPETUYECKOro, AMMUPUYECKOr0) C TOUKM 3pEHMSA peLLeHns npobremMHomn
cUTyaumm, OOCTUXKEHMSI NOCTABNEHHOM Lienn U/Unn Ha OCHOBE 3aJaHHbIX KPUTEPUEB OLIEHKMN
npogykra/pesynbrtara;

onpeaensaATb HeoOXoAMMbIe KItoYeBble MOMCKOBbIE CroBa U (POPMUPOBATb KOPPEKTHbIE
NMOWCKOBbIE 3aMNpoChl;

OCYLLECTBMATL B3aMMOAENCTBME C 3NIEKTPOHHLIMM MOUCKOBbLIMW CcuUcTemMamu, Gasamu
3HaHWI, CNpaBOYHUKAMM;

dopmMnpoBaTb MHOXECTBEHHYKO BbIOOPKY M3 PasfMyHbIX UCTOYHMKOB WHpOpMauun ans
006BbEKTUBM3ALMM PE3YNbTAaTOB MNOMCKA.

NMpeamMeTHbIe pe3ynbTaTbl

Obyyarowutics Haydumcs:

Ha3bIBaTb N XapaKTepmn3oBaTb akTyasribHblE N NEPCNEKTUBHbBIE TEXHOMOMMN MaTepuanbHOM 1
HemaTepuansHon ciepsbl;

NPOn3BOAUTL MOHUTOPUHI M OLEHKY COCTOSIHUSI U BbISIBNISATb BO3MOXHbIE MEPCNEKTUBDI
pasBUTUA TEXHOSMOMMA B MPOM3BOSIbHO BblOpaHHOW oOTpacnnm Ha ocHoBe paboTbl C
MHAOPMAaLMOHHBIMU NCTOYHUKAMW PasfinyHbIX BUOOB,;

BbISIBNIATb 1 hOpMynmMpoBaTb Npobnemy, TpebyoLLyto TEXHONOrMYECKOro PeLLUEHNS;
onpeaendartb Lenn NpoeKkTMpoBaHns CybbeKTMBHO HOBOrO NpoAyKTa Ui TEXHOMOMMYEeCKOro
peLleHns;

roTOBUTb NPEeanOXEeHNA TEXHUYECKMX NN TEXHONOIMYECKMUX PELLUEHUIN C UCMOSb30BaHNEM
METOAOB W WHCTPYMEHTOB pasBUTUS KPEaTUBHOIO MbIWIIEHMS,, B TOM 4uUCre C
NCMonb30BaHNEM MHCTPYMEHTORB, TakMX Kak AnsanH-mblwnenne, TPU3 n gp.;
nraHMpoBaTb 9Tanbl  BbINONHEHMS paboT M pecypcbl ONS  OOCTUXKEHUSI  Lenen
NPOEKTUPOBaHMS;

NPUMEHSATbL 6Ga30BbI€ MPUHLMIMbI YIPABIIEHUS NPOEKTAMU;

cnegoBaTb TEXHOMOMMYECKOMY MpoLeccy, B TOM 4uCile B MpOLECCe W3roTOBMEHUS
CyOBHEKTUBHO HOBOro NPOAYKTa;

NPOrHO3MpoBaTb MO W3BECTHOM TEXHOJIOTMM WTOrOBbIE XapakKTEPUCTMKM MpoAaykTa B
3aBUCUMOCTM OT W3MEHEHUS NapaMeTpoB W/WNM pecypcoB, MNPOBEPSATb MNPOrHO3bl
ONbITHO-3KCNEPMMEHTAabHbIM NYTEM, B TOM YMCIle CaMOCTOSATENbHO NiaHMPys Takoro poaa
3KCNEPUMEHTbI;

B 3aBMCMMOCTW OT CUTyauum onTMMmM3MpoBaTb 6a30Bble TEXHOMOrMM, NPOBOAUTL aHanm3
BO3MOXHOCTU WCMOJIb30BaHUsSI anbTEPHATUBHBLIX PECYPCOB, COEAMHATb B €OWHbIN
TEXHOMNOIMMYEeCKMIN NPOLLECC HECKOSBbKO TEXHOMOrMn 6€3 X BUAOM3MEHEHUS AN NONYyYeHNs
CNOXXHOCOCTABHOIO MaTepuansbHOro Unu MHOPMaLMOHHOTO NPOAYKTa;

NpOBOAUTb OLIEHKY W UCMbITAHWE MOSTyYEHHOr0 NPOAYKTa;
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NpoBOAUTbL aHanM3 NOTPEBHOCTEN B TEX UMM MHbIX MaTepuarbHbIX UM MHPOPMaLIMOHHBIX
npoaykrax;

ONUCbIBaTb TEXHOMOrMYecKoe pelleHMe C TMOMOLWbK TEeKCTa, CXEeMbl, PUCYHKA,
rpadhnyecKkoro n3obpakeHns N Nx coMeTaHun,

aHanuanpoBaTb BO3MOXHblE€ TEXHONOMMYECKNE PELLEeHUs, onpeaenaTb UX 4OCTOMHCTBA U
HeJOoCTaTKM B KOHTEKCTE 3ajaHHOWN CUTyauuu;

NpoBOAUTbL M aHaNU3NpoBaTb pa3paboTKy U/unn peanusaumnio NPOAYKTOBbIX MPOEKTOB;
NpoOBOAUTbL aHaNn3 KOHCTPYKLUN U KOHCTPYMPOBaHME MEXaHM3MOB, MPOCTENLLIMX POBOTOB C
MOMOLLIbIO MaTepManbHOro UM BUPTYanbHOMO KOHCTPYKTOPA;

BbINOMHATL YEPTEXM M 3CKM3bl, a Takke paboTaTb B cucTeMax aBTOMaTU3MPOBAHHOMO
NPOEKTUPOBaHUS;

BbINONHATL 6a30Bble onepaumm pegakropa KOMMNbIOTEPHOTO TPEXMEPHOTO NPOEKTUPOBAHUS
(Ha BbIOOP O0BpaszoBaTenbLHOW OpraHn3auun);

XapakTepusoBaTb rpynnbl NPOgECCUN, OTHOCALLMXCA K akTyarbHOMY TEXHOJIOMMYecKomy
yKknagy;

XapakTepusoBaTb CUTyaLMO Ha permoHarlbHOM pblHKE Tpyda, HasbiBaTb TEHAEHUUN eé
pasBuTUS;

pPasbACHATb coumanbHOe 3Ha4YeHune rpynn npodeccunin, BOCTpeboBaHHbIX Ha perMoHanbHOM
pblHKE TpyAa;

aHanuanpoBaTb U OOOCHOBLIBATb CBOM MOTMBbLI U MPUYUHBI MPUHATUS TEX WU MHbIX
peLLeHnn, CBSA3aHHbIX C BbIBOPOM M peanusauuen obpasoBaTenbHOW TpaekTopuu;
aHanuanposaTb CBOW BO3MOXHOCTU W NpeanoyTeHusi, CBSA3aHHble C OCBOEHWEM
onpegenéHHoro ypoBHa obpasoBaTerbHbIX MPOrpaMm 1 peanusaumen Tex Unn MHbIX BUAOB
OeATenbHOCTN.

Obyuyarowutics nosy4um 803MOXHOCMb HayYUMbCS:

OCYLLECTBMATb aHanu3 n gaBaTb apryMeHTUPOBaHHbIA MPOrHO3 pa3BUTUS TEXHOMOMMA B
chepax, paccmaTpuBaemMbiX B paMKkax npeameTHon obnacty;

OCYLLECTBMATb aHanu3 W Npou3BOANTL OUEHKY BEPOSATHbIX PUCKOB MNPUMEHEHMUS
NepCcnekTUBHbLIX TEXHONOMMIA U NOCNEACTBUN PasBUTUS CYLLIECTBYHOLNX TEXHONOMNIA;
MoaMduumMpoBaTb MMeromMecs MNpOoAyKTbl B COOTBETCTBMM C CUTyaumein/3aka3om/mno-
TpebHoCTblo/3aavent OeATenbHOCTM M B COOTBETCTBMM C WX  XapakKTepucTukamu
paspabaTbiBaTb TEXHOSIOMMNIO HA OCHOBE 6a30BOM TEXHOMOMY;

TEeXHONOrM3npoBaTb CBOW OMbIT, NPEACTaBNsATb HA OCHOBE PETPOCMEKTUBHOrO aHanusa u
yHUdMKaUMM OeaTtenbHOCTU onucaHve B BUAE MHCTPYKUMM UM UHOW TEXHOMOrMyecKomn
AOKyMeHTaumu;

OLEeHNBaTb KOMMEPYECKNIA MOTEHUMaN NpoayKTa U/vnmn TeXHONoruu;

npegnaratb  anbTepHaTUBHble  BapuaHTbl  ObBpasoBaTenbHOW  TpaekTopuuM  Ans
npodeccnoHanbHOro pasBuTuUS;

XapakTepusoBaTtb rpynnbl NPeanpUSaTAN perMoHa NpoXnUBaHus;

nonyyatb OMbIT MOUCKA, M3BMEYEHUS, CTPYKTYpupoBaHus M obpaboTkm mHdopmaumm o
nepcnekTuBax pasBMTUS COBPEMEHHbIX NPOM3BOACTB U TEHAEHUMUAX X PA3BUTUS B PErMOHE
NPOXMBaHUA 1N B MMpe, a Takke nHdopmaumm o6 akTyanbHOM COCTOSHUM U NepPCneKkTuBax
pa3BUTUSA PErMoHanbHOro 1 MMPOBOTO pbiHKa TpyAa.

PopMbl KOHTPONSA

Cneundumka npegmeTHonm obnactn «TexHonorus» npegnonaraeT OpraHu3aumio y4ebHoro
npouecca NyTéM BKIOYEHUS B HEr0 CUCTEMHOW MPOEKTHOW OeATENbHOCTM OOy4qaloLMXCs, B
KOTOPOW OCHOBHbIE aKLEHTbl CMELLAIOTCA C MEXaHNYECKOIo OBageHNs YMEHVUAMU U HaBbIKaMu B
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CTOPOHY CO3HAaTErNbHOr0 U TBOPYECKOTO MCMOMb30BaHUA NPUEMOB U TEXHOMOMMU MPU peLLEeHnN
nNpobrnemMHbIX 3agay B NPaKTUYECKON OEATENBHOCTY.

B ®epepanbHOM rocygapCcTBeHHOM obpasoBaTenbHOM CTaHgapTe OCHOBHOro o6Lero
obpa3oBaHUA NOAYEPKMBAETCH 3HAYMMOCTb MPOEKTHON U UCCrnenoBaTeNbCKOM AeATENbHOCTN AN
pasBnTMa y 0Oy4valoLMXCsl YHMBEpCamnbHbIX YYeOHbIX OEWCTBUN, OOCTUXEHUS JNNYHOCTHbIX,
npeaMeTHbIX U MeTanpegMeTHbIX pe3ynbTaToB U3yYeHus npeaMeTHon obnactn « TexHonornsy,
OBMNageHnsi KItoYeBbIMU KOMMETEHUNSIMU, COCTaBMAIOLWMMN OCHOBY AaribHEeNLero ycrnewHoro
o6pas3oBaHusA 1 OpueHTaumm B Mmpe npodeccui.

Ob6opynoBaHne «Tovek pocTa»  BKMOYAET  WMHHOBAUMOHHbIE  MHCTPYMEHTbl AN
NPOEKTUPOBaHNS O6BLEKTOB 0OyYeHNs M OBNafeHWUs HaBblkaMU BbIMOSTHEHUS TEXHONOrMYeCcKmx
onepaumi. 310 cnocobCTBYET OopraHM3auumn NPOEKTHOM AeATENbHOCTM Ha ypoKaxX TeXHOSormu,
obecneynBas pa3BuTUe rMOKNX KOMNETEHLMI N coLmaribHY0 akTUBHOCTb 0By4atoLWmnXCcs B pexnuve
COTpPYyAHMYECTBA M COTBOPYECTBA.

Kputepum oueHkn npoekTHom paboTbl pa3pabaTtbiBaoTcs obpa3oBaTeNbHbIM yYpEXAeHNEM B
3aBMCUMOCTU OT Lenen 1 3agay NPOEeKTHOM AeATENbHOCTM Ha KOHKPEeTHOM 3Tane obpa3oBaHus.
MpnBeaém oanH 13 BapnaHToB BnaHka KpUTepueB OLEHKM TBOPYECKUX /U MPOEKTHbIX paboT.

Kputepumn oueHuBaHMA TBOPUYECKUX U/UNN NPOEKTHbLIX paboT

PUNO obyuarowerocs

Knacc

Tema
Ne Kputepuii OueHka (B 6annax)
1 CopepxaHue pabotbl — max 12 6annos

1. [Tvn paboThl
1— pedepaTtmBHag paboTa

2 — paboTa HOCUT nccrneaoBaTesnbCKMA XxapakTep/co-
OEPXUT SNEMEHTbI UCCNeaoBaHus

2. |Mcnonb3oBaHWe 3HaHWI BHE

. 1 — ncnonb3oBaHbl 3HAHUS LLIKOSbHOW NporpaMMmbl
LLUKOMbHOW Nporpammbl

2 — MCNOMb30BaHbl 3HAHNA 3a paMKamu LLKOMbHOM
nporpamMmbil

CTpykTypa npoekTta: BBegeHue, |1 — B paboTe npucytcteyeT GOMNbLUMHCTBO
nocTaHoBKa Npobnembl, peLleHne, [CTPYKTYPHbIX 3NeMeHTOB

BbIBOAbI 2 — paboTa YETKO CTPYKTYypMpoBaHa

4. |AKTYyarnbHOCTb TEMbI

1— tema TpaguumoHHa
2 — paboTa CTpoMTCH BOKPYr HOBOW TEMbI U HOBbIX
naewn

5. [MonHoTa pacKpbITUSi OCHOBHBIX
pasgenoB paboThbl.
[NocnegoBaTenbHoe,
nokasatenbHoe, rpaMoTHOE

1— He [OCTATOYHO MOMHO PAacKPbIThbl pasaensbl
paboThl, eCTb 3aMeYaHNs K N3NOXEHWNIO MaTepuana

2 — npobrema MONMHOCTLIO PacKpbITa, 3aMevaHuii K
eee e e N3NOXEHUIO MaTepuana HeT

6. [KauectBo ochopmreHuns paboTbl 1 — paboTa ochopmneHa akkypaTHO, OnMcaHme Y&TKo,
NOHATHO, FPaMOTHO

2 — paboTa odopMneHa TBOPYECKM, MPUMEHEHI
NPVEMBI 1 CPeCTBa, NOBbILLAIOLLME

npeseHTabenbHOCTL paboThbl, ONMCAHNE YETKO,
NAOHATHA NAMOTHON
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lMpodomkeHue
Ne Kputepun OueHka (B 6annax)
1] MNpeacraBneHue npoekta — max 12 6annos
1. [peseHTauus npoekta 1— TekcT paboTbl 3a4nTbIBaETCH
2 — 0 paboTe paccka3sblBaeT, HO He 0ObsICHEHA CYTb
paboThl
3— o0 pabote pacckasbiBaeT, CyTb paboThbl
06bACHEHA
4— o paboTe pacckasbiBaeT, CyTb paboThbl
2. |KayectBO OTBETOB Ha BOMPOCHI Emanans e SefemacT A unmasTAATRL
1 — He MOXeT YETKO OTBETUTb Ha BONbLUMHCTBO
BOMpPOCOB
2 — aprymMeHTUpoBaHO OTBeYaeT Ha OOnbLUMHCTBO
BOMPOCOB
3. |Mcnonb3oBaHue y y
EMOHCTPALIMOHHONO MaTepuana 1 — npencTaBneHHbIN AEMOHCTPALMOHHbIV MaTepuan
(3NEKTPOHHOM MM APYTOM He ucnonb3yeTcs B Aoknase )
npe3eHTawnm) 2 — NpeAcTaBeHHbI 4EMOHCTPALMOHHbIV MaTepuan
ncnonb3yeTcs B oknage
3 — npeacTaBneHHbI AEMOHCTPALMOHHbIN MaTepuan
ucnonb3yetca B AoKnage, aBTop  MNPeKpacHo
OPUEHTMPYETCS B HEM
4. |OdopmneHve 1— npeacrasneH nroxo 0POPMMEHHbIN
EMOHCTPALMOHHOIo MaTepmana |[AeMOHCTPaLMOHHbIN mMaTepuan, coaepxaLini
(3NeKTpOHHON Unn apyromn MHOX€ECTBO OLLMOOK
npeseHTauun) 2 —  [OEeMOHCTpaUMOHHbIN  MaTepuarn  XOpoLlo

0hOpMIIEH, HO eCTb OTAENbHbIE HEAOYETI

2 v OOMALIATNALIIANLILINRAN/ AMATAONIAANV/ LT
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B Tematundeckom nnaHnpoBaHMn MmaTepuarnbl rpynnmpyroTcd no Temam, ansa KaXKaom TeMbl YKa3blBalOTCA cogepXaHune, uernesas yCtaHOBKa,

TemaTnyeckoe nnaHupoBaHue

KONM4YeCTBO YacoB aAns eé N3y4vyeHnd, OCHOBHbIE BUObl OE€ATENTbHOCTU o6yqa+ou_|,mxc;| Ha 3aHATUKN, nCnonb3dyemoe o6opy/:|,OBaHme.

MaaHupyemble pe3y/ibTaTbl OCBOEHUA OCHOBHON 06pasoBaTe/IbHOI NPOrpamMmbl OCHOBHOIO
obLero obpasosaHus (B cooTseTcTBUM ¢ PrOC)

OCHOBHbI€ BUAbI

- '\E>‘G85°:'E

rpynnbl npeanpus-
TUI pernoHa Npoxm-
BaHUsI;

HUIO MeperoBopoB).

CUW nHxeHe-
pa Ha pblHKe
Tpyaa B peru-

eneBas Kon- Aen- Te/IbHOCTU
Ne T Copepxa u BO YHuBepcanbHble yuebHbie geitcteus (YYA) obyuato- wmuxca [Ucnosb3oBaHue
ema yCTaHOBKa
n/n
/ HUe ypoxa ya MpeameTHbe Ha ypoke/ o6opyaoBaHus
cos pesyAbTaThl MeTanpeameTHbie /IN4HOCTHBIE BHEypo4HOM
pesyanaTbI pe3yanaTb| 3aHATUU
BeeaeHue B Mup npodeccuit
1 |KTo Takon Mpodeccusa Cospatb yc- 1 * XapakTepusoBaTtb PeaynsmuesHsle: * [OTOBHOCTb 1 CMO- BHakomcTBO MK, npoek-
MHXXeHep n KMHXEHep». [noBus Ans MHXXEHEepPHbIe creum- * cTaBUTb Lienb U hopMynmMpoBaTh COGHOCTbL BeCcTu Auna- C HoBbIMU [Top, MynbTW-
4YeM OH 3aHu- Wctopus cta-  [bopmupoBa- anbHOCTK, CBA3AH- 3apaym cobcTBeHHOW obpa3oBa- nor ¢ Apyrumu noab- MOHATUSIMU.  [MEAVNHBIN
MaeTcs HOBMNEHNS HUA Npea- Hble C n3y4aembiMU TenbHOM AesATeNbHOCTU C YHETOM MU 1 focTuratb B dbukcaums 9KpaH
npodeccum, CTaBrieHus 0 pasgenamu «Pobo- BbISIBNIEHHbIX 3aTPYAHEHUN 1 CY- HéM B3auMONOHMMa- nonyyeHHon
BUObI UHXE-  [Mpodheccumn ToTexHukay, «30-M0-  |LWEeCTBYIOLLMX BO3MOXHOCTEW; HWS (MOeHTUdUKa- MHdbopmaLnm
HEPHbIX MHXeHepa, \;aenMpoBaHue v npo- * OLleHMBaTb CBOIO AEATENbHOCTb. LS cebs Kak nonHo- B TeTpagb.
cneunansHo- BoCcTpebo- TOTUNMPOBaHNE», aHanu3npysa 1 aprymeHTmupys opaBHOro cybbekTa Mouck n oT-
cTen. AKTy-  |BaHHOCTU eé «KomnbloTepHas NPUYMHBI JOCTUMXKEHNS UMN OTCYT- obLLeHus, rotos- 6op yuebHo-
anbHble Npo-  [Ha pblHKe rpadpmkar, «Hxe- CTBMS NIIaHMPyeMoro pesynbTara; HOCTb K KOHCTPYMpO- O matepua-
cbeccun B 06-  [Tpyaa B peru- HEPHbIN An3aniHy; > bukcmpoBaTb 1 aHanuanpoBaTb BaHWo obpasa nap- Ina, us pas-
nacTtu OHe NPOoXw- * XapakTepu3oBaTb IAMHaMuKy cobCTBEHHbIX 0bpaso- THépa no gunarnory. IMMYHBIX
VMHXEHepun.  [BaHus CUTyauMio Ha perno-  [BaTernbHbIX Pe3ynbTaTos; FOTOBHOCTb K KOH- NCTOYHMUKOB.
Mpodpeccun, HanbHOM pbIHKE TPY- * COOTHOCUTb pearnbHble 1 NNnaHu- cTpyvpoBaHuio 06-  |CocTaBneHve
KOTOpble 1C- \0a, HasbIBaTb TEH- pyemble pe3ynbTaTbl UHAUBUAY- pa3a AonyCcTUMbIX xapakTepu-
nonb3yT \[AeHUUN eé passuTus; anbHoW obpasoBaTernbHO aes- cnocoboB auanora. ICTUKM OCHOB-
po6oToB. UH- * Pa3bACHATb COLM- TeNbHOCTW U AenaTtb BbIBOAbI O FOTOBHOCTb K KOH- HbIX Npea-
bkeHepbl by- anbHOEe 3HaYeHne nNpu4nMHax eé ycnewHocTu/ag- CTPYMPOBaHMIO NPO-  [MPUATUIA B
\ayulero B rpynn npodpeccuii. dbeKTUBHOCTUY NN HeyCcneLHo- Liecca guanora Kak  |permoHe
CenbCKkoM Xo- BOCTPebOBaHHbIX Ha CTW/HE3HEKTUBHOCTI, HAXO- KOHBEHLMOHNPOBA-  [NPOXMBaHWS.
3a1cTBe permoHanbHOM pbiH-  [ANTb CNOCOObLI BbIXOA4A U3 KPUTU- HWS MIHTepecoB, Npo- IAHanu3 Boe-
Ke TpyAa; HecKon cuTyauuu. Lueayp, roTOBHOCTb U [TpeboBaHHO-
* XapakTepusoBaTtb CnocoBHOCTL K Beae- cTn npodhec-
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co

n/n

Tema

Cogepxa
HHue

LieneBasa
yCTaHOBKa
ypoKa

MAaHupyemble pe3y/bTaTbl OCBOEHUA OCHOBHOM 06pasoBaTe/bHOI Nporpam-
Mbl OCHOBHOr O 0611 ero obpasosaHus (B cootseTcTeum ¢ Proc)

MpeameTHble
pesy/bTaThl

* XapakTepu3oBaTb
nony4arb OrbIT NOUCKA,
u3BneveHus,
CTPYKTYPUPOBAHUSA 1
0obpaboTku
nHdopmaLlum o
nepcrekTuBax
pasBuTUS
COBPEMEHHbIX
NPOU3BOACTB U
TEeHAEHUUSAX UX
pasBuUTUSI B pernoHe
NPOXUBaHUA 1 B MUpPE,
a Takxe uHgopmMaumm
06 akTyanbHom
COCTOSIHUMN 1
nepcnekTueax
pasBuTusi

YHuBepcrTbHble yuebHble geiicteus (YYA)

/INYHOCTHbIE
pesy/bTaThbl

M eTtan peg MeTH bl e
pesy/bTaThbl

KommyHukam ueHble:

* NPYHUMATh NO3ULUI0
cobecefHMKa, NOHMMas NO3MLUI0
Opyroro, pasnuyaTtb B €ro peuu
MHeHUWe (TOYKY 3peHus),
[okasaTenbcTBa (aprymMeHThl);

* CTPOUTb NMO3UTKBHbIE OTHOLLEHUS B
npowecce y4yebHon 1
no3HaBaTenbHOW AEATENbHOCTY;

* KOPPEKTHO M apryMeHTUPOBaHHO
oTCTamBaTb CBOI TOYKY 3pEHMsI, B
OWCKyccumn yMeTb BblaBUraTb
KOHTPaprymeHThbl,
nepecpa3npoBaTtb CBOK MbICIb;

* OpraHM3oBbIBaTb 3(eKTUBHOE
B3aMMopencTBue B rpynne
(onpenensTb obume uenu,
pacnpefenste ponu,
AorosapunsaTbCA ApYr C APYroM U T.
a.);

* NPeACTaBnsATb B YCTHOW Unu
NMCbMEHHON popme pas3BEPHYTbIN
nnaH cobCcTBEHHON AesATENbHOCTY;
* LernieHanpaBfeHHO nUckaTb 1
ucnonb3oBaTh UHMOPMaLMOHHbIE
pecypchbl, Heobxoaumble ansi
peLlueHust y4ebHbIX 1 NpaKkTU4EeCcKmX
3apad ¢ nomoubto cpeacts U KT.
lMosHasamernbHbIe:

* n3naratb NOMy4eHHYt0
MHGOPMaLUIO, UHTepnNpeTupys eé€ B
KOHTEKCTE peluaemon 3agauu;

lpodomkeHue

OCHOBHblE

BUABI ges-

T€/IbHOCTU
obyuato-

wmxca
Ha ypoke/
BHEypO4YHOM

3aHATUU

Ucnonb3oBaHu
e
o6opyaoBaHu

U0 O

OHe
NPOXMBaHUS.
Mouck y4ebHbIX
3aBedeHun B
permoHe
NpoX1BaHus,
roe obyyaioT
MNHXEHEPHbIM
cneumansHocT
am

e
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E OGS

n/n

Tema

Kak ctatb

NHXEeHepoMm.

Kakumu
Ka4yecTBamm
[OMKeH
obnagatb
XopoLuuni
crneunanucT

Cogepxa*

MepBble warn
B MHXEHEepPHOM
aene (nytu
3HaKoMcTBa U
nonyyeHume
obpazoBaHus).
XapaktepucTtu
Ka
npocpeccunoHa
NbHO BaXHbIX
KayecTB.,
HeobxoaumbIX
ans
NOCTPOEHUS
ycneLuHomn
Kapbepbl

LieneBasa
yCTaHOBKa
ypoKa

Cosgatb
ycrnoBust Ans
copmupoBaHu
El
npeacTaBneHun
S 0 MyTsX
nonyyeHusi
npocpeccumn
KUHXEHEePY;
afeKBaTHOro
npeacTaBneHun
S1 Y4EHUKOB O
CBOEM
npodpeccunoHa
NbHOM
noTteHumane
Ha OCHOBE
camoguarHocT
MKU

Kon-
BO

coB

MaaHupyemble pe3y/IbTaTbl OCBOEHUA OCHOBHOI 06pri3oBaTe/IbHOI Nporpam-
Mbl OCHOBHOr O 0611ero 06pri3osanus (B cootseTcTBumn ¢ Proc)

MpeameTHble
pesy/bTaThl

* AHanuampoBaTb 1
060cHOBbIBaTb CBOM
MOTVBbI 1 NMPUYKHBI
NPUHSATUSA TEeX UNn
WHBIX peLueHuni,
CBs13aHHbIX C BbIGOpOM
N peanusauuen
obpasoBaTenbHON
TpaekTopuu;

* aHanuaMpoBaTb CBOU
BO3MOXHOCTU U
npeanoYTeHns,
CBsI3aHHble C
OCBOEHUEM
onpeaenéHHoro
YPOBHS
obpasoBaTesbHbIX
nporpamm u
peanusauuen Tex unu

YHuBepccubHbie yuebHble aelicteus (YY4)

M eTtan peg MeTH bl €
pesy/bTaThbl

* OCYLLECTBNATL B3auMoencTeune ¢

3NEKTPOHHBLIMU NMOUCKOBLIMM
cuctemamu, 6azamm 3HaHUN,
crnpaBoYHMKaMU;

* onpenensitb HeobxoanMble
KMoYeBble NOUCKOBbIE CroBa U
hopMUupoBaTh KOPPEKTHbIE
NMOUCKOBbI€ 3anpochl;

* hopMUpPOBaTL MHOXXECTBEHHYHO

Bbl60pKy M3 pasfinvHbIX NICTOYHUKOB

VHGOpMaL K AN 06beKTUBU3ALUN
pesynbTaToB noucka

PeaynamusHsbie:

* aHanM3MpoBaTb CYLLECTBYOLLME 1
nnaHvposaTk byayLine
obpasoBaTenbHble pesynbTaThl;

* BbICTPaNBaTh XW3HEHHbIE NNaHsbl
Ha KpaTKocpo4Hoe byayliee
(onpenensaTb LeneBble OPUEHTUPEI,
dopmynupoBaTb afeKkBaTHbIe UM
3afayv v npeanarate AencTaus,
yKa3blBasi U 060CHOBbIBast
normyeckyto nocnenoBaTensHOCTb
Liaros);

* OLleHMBaTb CBOK AeATENbHOCTb,
aHanusnpys n aprymeHTupys
NPUYUHBI JOCTUXEHUS NN
OTCYTCTBWS NNaHNPyemoro
pesynbTara;

* NNaHNpoBaTb U KOPPEKTNPOBaTbL
CBOI VHAVBUAYANbHYIO

/INYHOCTHbIE
pesy/bTaThbl

* [OTOBHOCTb 1
CMocoBHOCTb K
CamopasBUTUIO U
camooGpa3soBaHuto Ha
OCHOBE MOTUBALMM K
0By4YeHMI0 1 NO3HaHUIO;
* FOTOBHOCTb 1
CMocoBHOCTb K
0CO3HaHHOMY BbIGOpY U
NOCTPOEHUI0
nanbHenwen
WHAMBUAYaNbHOM
TpaekTopun
obpasoBaHusi Ha b6ase
OPWEHTUPOBKM B MUpE
npodeccuii n
npodeccrnoHanbHbIX
npeanoYTeHni, ¢
YY4ETOM YCTONYMBBIX MO-

OCHOBHble

BUAbI AesA-

T€/IbHOCTU
obyuato-

wmxca
Ha ypoke/
BHEYpPO4YHOM

3aHATUU

3HaKkoMCTBO C
HOBbIMM
NOHATMSMMU,
dukcauns
norny4YeHHon
MHpopmaumu B
TeTpaib.
lNpoBeneHne
camopamarHocTt
WKW MO
BbISIBIIEHUIO
MHTEPECOB U
CKINOHHOCTEN
ans
cdhopMupoBaHmu
A
HeobXxoanMbIX
npodeccuoHan
bHO BaXHbIX

lpodomxkeHue

Ucnonb3oBaHu
e
o6opyaoBaHu

MK,
npoeKTop,
MynbTUMEAN
MHbIV 9KpaH

O OXXH
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CII

n/n

Tema

Cogepxa
HHue

MAaHupyemble pe3y/bTaTbl OCBOEHUA OCHOBHOM 06pasoBaTe/bHOI Nporpam-
Mbl OCHOBHOr O 0611ero obpasosaHus (B coorseTcTeum ¢ Proc)

Kon-
LieneBasa
BO
yCTaHOBKa
Yy,
ypoKa a MpeameTHble
cos pesy/bTathl

* Npeanarartb
anbTepHaTUBHbIE
BapuaHThbl
obpasoBaTenbHON
TpaekTopuu Ans
npodeccuoHanbHoro

YHuBepca/bHble yuebHble gericteus (YYA)

MeTanpegmeTHble

pesy/abTaThl

* CTaBUTHb Liefb U hOpMynMpoBaTh

3aga4m coBCTBEHHOM

o6pa3oBaTesibHON AEATENLHOCTY C
Y4ETOM BbISIBIIEHHbIX 3aTPYOAHEHWI U
CYLLECTBYIOLLMX BO3MOXHOCTEWN;

* (pUKCUpOBATb M aHanNU3MpPoBaTh

ANHAMUKY COBCTBEHHbIX

obpasoBaTenbHbIX pe3ynbTaTos;

* COOTHOCUTb pearbHble 1
nnaHupyemble pesynbTarbl
VHOVBMAYanbHOW obpasoBaTenbHoM
[eaTenbHOCTU U AenaTb BblBOAb! O

npuynHax eé

ycnewHocTW/ahOEKTUBHOCTN NN
HeycneLwHo- CTU/He3dEKTUBHOCTMH,
HaxoAuTb cnocobbl BbIxoAa U3

KpUTUYecKom cutyauun.
KOMMyHUKamUGHbIe.’
¢ NpUMHUMaTb NO3NUMUo

cobecefiHMKa, MOHVMas MO3MLUIO
Apyroro, pasnu4atb B €ro pe4un

MHeHUWe (TOYKY 3peHust),

[okasaTenbCcTBa (apryMeHThl);
* CTPOWTb MO3UTUBHbIE OTHOLLEHNS B

npouecce y4ebHol n

nosHaBaTeNlbHOM OesTeNbHOCTH;

* NPEACTaBnsATb B YCTHON Unn
NMCbMEHHON popme pas3BEPHYTbIN
nnaH cobCcTBEHHOW AeATENbHOCTMU.

lNo3HasameribHbI€:
* u3naratb NOMy4eHHY

MHGOPMaLNIO, UHTepNpeTupys eé€ B
KOHTEKCTE peluaemMon 3agaym

/INYHOCTHbIE
pesy/bTaThbl

3HaBaTernbHbIX
VHTEPECOB;

* FOTOBHOCTb "
CMocoBbHOCTb BECTU
avanor ¢ gpyrummu
noabMU U ocTuratb B
HeM B3aVMOMOHUMaHUS
(voeHTudukalms cebs
KaK NonHonpaBHOro
cybbekTa obLyeHus,
rOTOBHOCTb K
KOHCTPYMPOBaHUIO
obpasa napTHépa no
auanory, roToBHOCTb K
KOHCTPYMPOBaHUIO
obpasa 4onycTuMbIX
crnoco6oB guanora,
rOTOBHOCTb K
KOHCTPYMPOBaHWIO
npotecca guarnora kak
KOHBEHLMOHMPOBa- HUSA
MHTEepecoB, npoueayp,
rOTOBHOCTb U
CMocoBHOCTb K
BeAeHMIo
neperoBopoB)

lpodomkeHue

OCHOBHblE

BUABI ges-

T€/IbHOCTU
obyuato-

wmxca
Ha ypoke/
BHEypO4YHOM

3aHATUU

Ucnonb3oBaHu
e
o6opyaoBaHu

U0 O

e

=
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lpodomkeHue
MaaHupyemble pe3y/ibTaTbl OCBOEHUA OCHOBHON 06pasoBaTe/IbHOI NPOrpamMmbl OCHOBHOIO
obuiero o6pri3oeaus (B cootBetcTBuM ¢ Proc) OCHOBHblE BUADI
LieneBas Kon- AeA- Te/IbHOCTH
Ne Tema Copepxa ycTaHoBKa BO YHUBepCcC1AbHbIE yuebHbie aeiicTeus (YYA) o6yuato- wmxca |Ucnosb3oBaHue
n/n Hue ypoxa ct:)aB MpeameTHbie ] ::y););:z;elm o6opyaoBaHus
e3y/1bTaThbl /IMYHOCTHbIE
pesy M eTtan peg MeTH bl € pe3y/AbTaThbl pesyabTathi 3aHATUU
3  |Okckypcus 3HaKOMCTBO Cosaatb yc- 1 * XapakTepusoBaTtb PezayrnsimugHble: * [OTOBHOCTb 1 CMO- 3HAKOMCTBO MK, npoek-
Ha coBpe- c coBpemeH- nosus Ans CUTyaLmio Ha perno- * aHanM3npoBaTb CyLLeCTByOLLME cobHOCTb BeCTY Ana- C coBpemeH- [Top, MynbTu-
MEeHHOe HbIM NPON3- dbopmupoBa- HanbHOM pbIHKE TPY- 1 nnaHvposatb byayuine obpa-  |JIOT c ApYrumu noab- HbIM MPOU3-  |MEAUNHBIN
npennpusitue BOLCTBOM B HUA y obyya- \0a, HasbIBaTb TEH- 30BaTenbHble pe3ynbTaThl; MU 1 gocTuratb B BOACTBOM. akpaH
pernoHe npo- loLmxcs ue- \neHuun eé passutus; * CTaBUTb LieNnb U hopMynmpoBatb  [HEM B3aMMOMOHUMa- MpoBeneHue
PKMBaHWS. NoCTHOro * pasbACHATL coun-  [3agaym cobecTBeHHoM obpasoBa- HUs (naeHTuduka- nccnenosa-
WcTopus pas- npeacrasne- anbHOe 3HauyeHne TenbHOW AeATENbHOCTU C YYETOM LS cebs Kak nonHo- Tenbckow pa-
BUTUSI Npea- H1s 06 oco- rpynn npodeccuit. BbISIBNIEHHbIX 3aTPYAHEHWUIA U CY- npaBHOro cyobekTa 60TbI C UC-
npusATUS. GEHHOCTAX BOCTpeboBaHHbIX Ha LLIECTBYHOLLMX BO3MOXHOCTEMN. obLLeHus, rotos- nonb3oBaHu-
Mpoaykums, opraHusauunm pernoHansHoM pbiH-  |[KOMMyHUKam ugHble: HOCTb K KOHCTPYMpPO- eM MapLupyT-
Bbllyckaemasi  |COBPEMEHHO- Ke TpyAa; * CTPOUTb NO3UTUBHbIE OTHOLLE-  [BaHWIO obpasa nap- Horo nucrta
npeanpusATyn- ro Nnpov3Boa- * XapakTepu3oBaTb HWS B NpoLiecce y4ebHOM 1 No-  [THEpa Mo auanory.
em. 3HayeHne CTBa, NO3Ha- rpynnel npeanpus- 3HaBaTenbHOW AesATeNbHOCTH; rOTOBHOCTb K KOH-
npeanpusaTus KOMUTb C TeX- TUIA pernoHa NpoXmu- * NPeaAcTaBnATb B YCTHOM Unn CTpyvpoBaHuio 06-
B pa3BUTUK Homornye- BaHus; nMCbMeHHON popme pasBépHy-  [pasa JonyCTUMBbIX
pervoHa. CKUM Npo- * nony4aTb OMbIT NO-  [ThIf NaH CO6CTBEHHOM AeATenNb- cnocoboB agunanora.
MepcnekTmBbl  [LLEeccoMm. nckKa, ns3snevyeHus. HOCTW; FOTOBHOCTb K KOH-
pasBUTUS C OCHOBHbIMY CTPYKTYPUpPOBaHUA n * BblCKa3blBaTb 1 06OCHOBbLIBaTb CTPYMPOBaHMIO Npo-
npeanpus- npodeccus- 0bpaboTku MHdOpP- MHeHuWe (CyXaeHue) 1 3anpaium- Lecca gvanora kKak
Tns. CTpyk- MU, yqacTBy- MaLumMmn O NepcnekTu- BaTb MHEHWe napTHépa B pamkax KOHBEHLMOHMPOBa-
TYpHblE Noa- loLWMMK B Bax pasBuUTUSI COBpe- \anarnora. HWS MHTEepecoB, Npo-
pasgeneHus, \[daHHOM npo- MEHHbIX NPOoun3- [Mo3HasamersibHbIe: Lueayp, roTOBHOCTb U
Liexa npoms- n3BoacTBe BOACTB U TEHAEHUMAX  |* m3naraTb NonyyYeHHyo nHdop- cnocobHocTb K Beae-
BoAcTBa. Tex- UX pa3BUTKS B pern-  |Maumio, MHTepnpeTupys eé B HWIO NeperoBopoB)
Homornye- OHE NPOXUBaHWA N B KOHTEKCTe peLuaemon 3agadu
Ckne aTanbl MUpe, a TakxKe WH-
npounsBoa- opmauum 06 akTy-
cTBa. lNpo- anbHOM COCTOSIHUN U
dbeccun, yva- nepcrnexkTuBax pas-

cTBylOLME B

npousBsoa-
cTBE

BUTUA permoHanbHO-

ro ¥ MMPOBOTO PblIH-
Ka Tpyaa

™ I

o

oU O



0

n/n

so-E =groe o

lpodomkeHue

MaaHupyemble pe3y/bTaTbl OCBOEHMA OCHOBHOI 06pa3oBaTe/IbHOM MPOrpaMmMbl OCHOBHOIO
obLero obpasosaHus (B cooteTcTBUM ¢ PrOC)

OCHOBHbl€ BUAbI

eneBan Kos- AeA- Te/IbHOCTU
Copepxa 4 BO YHuBepcanbHble yuebHbie geiicteus (YYA) obyuato- wuxca [Ucnosb3oBaHue
Tema yCTaHOBKa 6
Hue ypoxa ya MpeameTHble Ha ypoke/ o60opyaoBaHusA
cos /INYHOCTHbIE BHEypo4HOM
peBy/leaTbl M
eTan pea METH bl € pe3y/ibTaTbl
PeA pesy: pesyAbTaThi 3aHATUM
Po6oTOoTEXHMKA
OnucaHune MUKpPOKOH-  |I3y4nTb KOM- 2 | OxapakTepusoBaTb PeaynsmueHble: * JInyHoCcTHOE M Npo- 3HakomMcTBO Habop ans
MUWKPOKOH- Tponnep. nnekTyLwune mMeToauyeckoe obe- * yMeHne cTaBuUTb y4ebHble Lenu checcuoHanbHoe ca- C HOBbIMM KOHCTpYyMpoO-
TponnepHow /AHanoroBble Habopa ans cneyeHve no paspa- W 3agaum gns yCcBOEHMS HOBOFO  [MOOMpeaeneHue ¢ MOHATUSIMU.  |BaHWS NPO-
nnarbl U Ha- 1 LndpoBble KOHCTPYWpO- 6oTke Mmopenei ¢ uc- mMaTtepuana no poboToTexHuKe. Y4ETOM HOBbIX NPO- Pab6oTa c rpammupye-
Gopa no po- noptobl. Nnata  |BaHuS npo- nonb3oBaHvem po- MMCXO[A n3 ycBOEHHbIX paHee (beccuii B obnactu y4eBHUKOM U MbIX MOAEenen
OoTOTEXHMKE  |ApAYMHO. rpammumpye- GOTOTEXHUYECKNX 3HaHMI No y4ebHbIM NpeaMeTam. pPOBGOTOTEXHUKN 1 aB- NOMONHY- NHXXEHEePHbIX
Habop par- MbIX MOfe- Habopos; To3HagameribHbIe: TomMaTusauum; TenbHOW Ha- cuctem AR-
UMKOB N KOM- nemn nHxe- * NPOEKTUPOBaThL U * UCMONb30BaHNe KOMMIEKTYo- * MOHMMaHue CMbIC-  [y4HO-Mony- DEK-STR-01
NNEeKTYLWNX HEepHbIX peanv3oBbIBaTh an-  |WMX AeTanen poboToTexHnye- na yyeHus, yMeHve nspHon nute-  [oT OO0
\ans paspa- cuctem AR- ropuTMbl Ans ynpas-  |[ckoro Habopa B COOTBETCTBUM C ycTaHaBnuBaTb CBA3WM  |paTypon, B «Mpuknaga-
0OTKN Mope- DEK-STR-01 neHusa anemMeHTapHbI- WX onucaHneM un TexXHUYecKkUMn  (Mexay Lenbto oby- TOM uucne B |Haa poGoTo-
nen po6oto- ot OOO [Mpu- MW TEXHUYECKUMMN XapakTepucTukamu; YeHVss poBOTOTEXHM- 9NEeKTPOHHOM TeXHUKay.
TEXHUKN KnagHasi po- cuctemamu u yueb-  |KommyHukam ueHble: Ke 1 pesynbTaTtom BuAe. Cpepna pas-
GoTOTEXHUKA HbIMW poboTamu; * YMEHUue coTpyaHu4aTh C yunTe- Mownck n oT-  |paboTkn Ap-
* cnefoBaTh UH- niemM 1 C O4HOKMacCHUKaMu unm Gop yyebHOro  |nyuHo
CTPYKUUM B NpoLec-  [4neHamu KoManabl, Ans onpege- maTepuana,
ce paspaboTku y4eb- neHns uenu n yHKLMN yyacTum- no pasnuy-
HOro poboTOTEXHU- KOB npwu peLueHnn TBOPYECKMX HbIM UCTOYHK-
Yeckoro npoekTa 3apay no poboTOTEXHNKE; Kam, BKIoYas
VHTEepHeT
Mopgkniove- MU KPOKOH- N3yyeHne 2 * KoHCTpynpoBaTb PeaynsimueHble: * JINYHOCTHOE 1 Npo- CocTaBneHue Habop ans
H1e MUKPO- TponnepHasa |cpeabl pas- MpocTble cncTembl * KOHTPOMb Y OLleHKa KayecTBa U |[hecCrMoHanbHoe ca- KpaTKuX Bbl-  [KOHCTPYMPO-
KOHTponnep- nnara, coeme- |paboTku Ap- Cc 06paTHON CBA3bIO, YPOBHS YCBOEHMWSI 3HAHWI MO po- MoonpeaeneHue ¢ CTynneHun n BaHMSA Npo-
HOW nnaTbl K cTumas ¢ Ap- OYWHO U no- B ToM uucne Ha oc-  |BOTOTEXHMKE AN AOCTUXEHUSI YY4ETOM HOBbIX MPO-  |[QOKNaAoB Ha rpammupye-
KomnbloTepy.  |aynHo Mera. psSAoK noa- HoBe poboTOTEXHU- KOHKPETHbIX Lienew y4eHust Ha cbeccuii B obnactu 3a4aHHyl0 Te-  [MblX MOae-
Cpepa pas- IAHanoroeble KItOYEeHUS YECKUX KOHCTPYKTO-  [pa3nMyHbIX 3Tanax obyyeHus; pPOBOTOTEXHUKM N aB- My. Inen nHxeHep-
paboTku Ap- M undposble MWKPOKOH- pOB, C MOIy4EHMEM [+ CMOCOBHOCTL K Camoperynsyum TOMaTu3auum; MNporpammu- HbIX CUCTEM
\AYMHO \OaTUYNKK. TponnepHom CUrHanos oT ungpo- lans mobunusaumm cun n SHeprumn * MOHMMaHue CMbIC- poBaHue pe- |AR-DEK-STR-
Cpepa paspa-  |nnatbl K KOM- BbIX M @HaNoroBblX [PV YCBOEHUM HOBOrO Matepuana na yyeHus, ymeHve weHus koH- |01 ot OO0
60TKN Ap- nooTepy \0aTYMKOB (KacaHwms, B pOOOTOTEXHMKE. yCTaHaBnuBaTb CBA3N KpeTHbIX 3a- [|«[MpuknagHas
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n/n

Tema

JlabopaTtopHas
paboTa Ne1.
MopkntoueHne
LMdppPOBbLIX U
aHanoroBblX
0aTuYmKoB K
ApayuHo.

lpodomkeHue
MaaHupyemble pe3y/ibTaTbl OCBOEHUA OCHOBHON 06pasoBaTe/IbHOI NPOrpamMmbl OCHOBHOIO
obLero obpasosaHus (B cooteTcTBUM ¢ PrOC) OCHOBHbIE BUAbI
Kon- AeA- Te/IbHOCTU
Cozepxa Lenesan . 5 y
Acp ycTaHoBKa BO YHuBepcanbHble yuebHble aeiicteus (YYA) oDyuato- wuxca VicnonbsosaHue
Hue ypoxa ya MpeameTHbe Ha ypoke/ o60pyaoBaHusA
cos /IMYHOCTHBIE BHEypo4YHOM
pe3y/AbTaTbl M
eTan pea MEeTH bl € pe3y/ibTaTbl
PeA pesy. pesyAbTaThi 3aHATUM
\AyUHO. A3bIK paccTosiHus, CBeTa. [Mo3HasamersbHbIe: Mexay uenbto oby-  [nay Ha KOH- poboToTex-
nporpammu- 3ByKa 1 aop.). * NOCTaHOBKa U (hopMynnpoBa-  [4eHUss pOBOTOTEXHU- KPETHOM HUKa».
poBaHus Ap- * Npon3BoauTL cHop- HVe 3afa4m No poBOTOTEXHUKE U Ke 1 pe3ynbTaTtom A3bIKe Npo- Cpepna pas-
\AyuHO Ky 9MneKTpu4eckon pa3paboTka nnaHa eé peLlueHus ¢ rpammupoBa- paboTkn Ap-
WNN 3NEeKTPOHHOW MCMonb30BaHWEM NpeariaraeMbixX HUs. IoyMHO
Lenu NocpeacTBOM \anst 9TOro Aetanei no poboTo- PeLueHmne ko-
coeavHeHus1 nvnm TEXHUKE. InnyecTBeH-
noakroYeHus anek-  |[KoMMyHukam ueHble: HbIX U 3KCne-
TPOHHbIX KOMMOHEH-  |* yMEHUe BbISIBMATbL NPoGnembl 1 pUMeHTanb-
TOB 3a[1@aHHbIM Cro- NPUHMMaTL PeLleHnsi, He BbI3bl- HbIX 3a4ay.
cobom (navika, Basi KOHNUKTHBIX CUTYaLWiA Npu M3yyeHne na-
GecnaeyHbIn MOH- KOoMaHaHoW paboTe Hap npoekTa- GopaTopHoro
Tax, MexaHuyeckas MW No poboTOTEXHUKE obopynoBa-
c6opka) cornacHo Hus, Npubo-
cxeme poB 1 maTe-
pvanos
MWKPOKOH- Passutne Ha- 2 » MpoekTuposaTb W/ PezayrnsimugHble: * JIn4HOCTHOE 1 Npo- Pa3paboTka Habop ans
TponnepHas |BbIKOB pas- WK KOHCTPYMpOBaTb * yMeHne cTaBuUTb y4ebHble Lenu beccrnoHaneHoe ca- cxeM 1 c6op- KOHCTpYyMpoO-
nnara, coeMe- [paboTku npo- aBTOMaTU3NPOBaH- 1 3afayu 4N YCBOEHWS HOBOTO  [MOOMpeAeneHune ¢ Ka aneKkTpu-  |BaHWs npo-
cTumasi c Ap-  |eKTOB C 1C- Hbl€ CUCTEMbI, B TOM maTtepuana no poboToTexHuke,  [y4ETOM HOBbIX MpPoO- Yeckux Le- rpammupye-
\aynHo Mera. Nonb30BaHn- yMcne c NpMMeHeHn- Mcxoas U3 YCBOEHHbIX paHee cbeccuii B obnactu nen npoekra. MbIX Mo enemn
TakToBas em eM crneuunanmanpo- 3HaHWI No y4ebHbIM NpegMeTam. pPOGOTOTEXHUKN U aB- 3amepeHne MHXXEHEePHbIX
KHOMKa, CBe-  |uMdpPOBbIX U BaHHbIX MPOrpaMmm- [No3HasamersibHbIe: TomaTm3auuu; pa3nnYHbIX cnctem AR-
Toanon, pesu- aHanorosbIX HbIX CPEACTB u/unu * UICMOMb30BaHNE KOMMMEKTYo- * NOHWUMaHWE CMbIC-  |(PU3NYECKNX DEK-STR-01
cTap, NOTEH- |AaT4YMKOB K A3bIKOB NPOrpaMmMun-  |LUMX aetanein poboToTexHuye- na y4yeHusl, yMeHne [BernuyuH (Ha- or OO0
LmomeTp, O-  [MUKPOKOH- pOBaHWs1,3MEKTPOH-  [ckoro Habopa B COOTBETCTBUM C yCTaHaBnuBaTb CBA3U  [NpsiKeHUe. «[Mpuknaga-
TOpe3ucTop. [TponnepHown HbIX KOMMOHEHTOB, MX OMUCAHUEM N TEXHUYECKMMU  [MexXay Lenbio 0by- cvuna Toka. Has poboTo-
TepMmopesu- nnare un nx \1aT4YMKOB, NPUBOAOB, XapakTepucTUKaMu. YeHUss pobOTOTEXHM- COMpOTUBIE- |[TEXHUKa»
crop, Maket- nporpammu- MUWKPOKOHTPOMEPOoB KoMMmyHuUKkam ugHble: Ke n pedynbTaTtom Hue, Temne-
Has nnaTa. poBaHue W/MnN MUKPOKOH- * YMEHUNe CoTpyaHu4aTh C yumTe- patypa.
coeguHUTENb- TPONNepHbIX NnaT- nemM 1 C OQHOKIacCHUKaMm unm BMaXHOCTb
Hble npoBoAa chopm M T. . YreHaMmu KOMaHabl Ans onpege- n ap.).
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L
i
BD
enesas
o Cogepxa >
n/n Tema Hue YCTaHOBKa
) ypoka
n ab opatop- |[MUKPOKOH- PasBuTHe Ha-
Has paboTa TponnepHas BbIKOB pas-
Ne2. Moga- nnarta, coBMe- |paboTku nNpo-
KrtoYeHne Kk [ctumasn ¢ Ap- eKTOB C noa-
ApaynHo \aymHo Mera. KNOYEHNEM K
ycTponctB no  PKuakokpu- MUKPOKOH-
MHTEpdEen- CTannnyecku  [TponnepHom
cam MHAMKaTop, nnare
\aBurarenu YCTPOWCTB NO
NOCTOSIHHOTO MHTEpden-
TOKa, Wwaro- cam KOMMY-
BbIii ABuratens, [HUKauuu
cepsogBuratens

Kon-

MAaHupyemble pesy/IbTaTbl OCBOEHUA OCHOBHOI 06pa3oBaTe/IbHONM Nporpam-
Mbl OCHOBHOr O 061ero obpasosaHus (B coorseTcTsum ¢ Proc)

MpeameTHble
pesy/bTaThl

* MpoekTuposatb u/
WY KOHCTPYMpOBaTb
aBTOMaTU3MPOBaHHbIE
CUCTEMbI, B TOM YuCIEe
C NpUMeHeHeM
cneunanusnpoBaHHbIX
nporpammHbIX CPeacTs
nvnu a3bikoB
nporpamMmmMmnpoBaHus,
3NEKTPOHHbIX
KOMMOHEHTOB,
0aTuynKoB, NPMBOLOB,
MWKPOKOHTPOIEPOB
W/ MUKPOKOH-
TPOMNepHbIX
nnargopm n T. n.

YHuBepca/nbHble yuebHble gericteus (YYA)

MeTanpegmeTHbie
pesy/bTaThbl

NeHns Lenu n yHKLMn
Y4YaCTHMKOB NpW peLleHnn
TBOPYECKMX 3aa4y no

PeaynsmusHsie:

* KOHTPOJSb U OLlEeHKa KayecTBa 1
YPOBHS1 YCBOEHUSI 3HAHUIA NO
poboTOoTEXHMKE AN AOCTUXKEHUS
KOHKPETHBbIX Lienen y4eHust Ha
pasnuyHbIX aTanax oby4yeHus;

* CNOCOBHOCTb K cCamoperynsumm
Ons Mobunuaaumm cun n SHeprum
npu yCBOEHUM HOBOrO MaTtepuana B

pO60TOTeXH vke. lNo3HagamerbHble:!

* rocTaHoBKa 1 bopMynvpoBaHve
3aa4um No pobOTOTEXHMKE U
pa3paboTka nnaHa eé peLueHus ¢
“cnonb3oBaHNeM npeanaraembix
Ons aToro getaneu no
poBOTOTEXHUKE.
KommyHukamuegHble:

* YMeHMWe BbISIBNATb Npobrnemb! 1
NpYHUMaTb PELUEHNs, HE Bbl3biBast
KOHPNUKTHBIX CUTYyaL Wi Npu
KOMaHAHoW paboTe Hapg npoekTaMmm
no poboTOTEXHMKE

/INYHOCTHbIE
pesy/bTaThbl

* JInyHOoCTHOE M
npodgeccroHansHoe
camoonpegerneHue ¢
YY4ETOM HOBbIX
npodpeccuin B obnactu
poBOTOTEXHUKU 1
aBTomMaTu3aumu;

* NOHMMaHue cMmbicna
y4YeHUs U yMmeHune
ycTaHaBnuneaTh CBS3N
mMexay Lernbio
oby4yeHus
poboToTexHuke 1

lpodomkeHue

g
OCHOBHble X
BUAbI Aes- o
TE€/IbHOCTU " b
Mno/1Ib30OBaHU
ob6yuato- cno/e308a
e ~
wmxca 6
Ha ypoe/ o6opyaoBaHu
BHEypO4YHOM
3aHATUU
MopgenupoBaH
ne un
KOHCTpYMpOBaH
ne yyebHbIx
Mopaenen
po6OTOTEXHUKN
PaspaboTtka [Habop ans
CcXeM 1 cbop-  |KOHCTPYyMpoO-
Ka aneKkTpu-  [BaHUsi Npo-
YecKuXx Le- rpammupye-
nemn npoekTa. [MblX Mogenen
M3mepeHne  [MHXeHepHbIX
pasnnyHbIX cuctem AR-
dusmyecknx [DEK-STR-01
BenuuuH (Ha- |oT OO0
npsixeHue. «Mpuknaga-
cuna Toka. Hast poboTo-
COMpoTUBIE-  [TEXHMKAY,
Hue, Temne- MK
patypa. Cpepna pas- 0
BMa)XHOCTb paboTkn Ap- £
uap.). AyVHO
Mog en n po-
BaHWe 1 KOH-
CTpyvpoBa-
HVe y4ebHbIX
MoAenen po-
BOTOTEXHUKM

=
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MaaHupyemble pe3y/ibTaTbl OCBOEHUA OCHOBHON 06pri3oBaTe/IbHOM NPOrpamMmmMbl OCHOBHOMO
obLero o6pri3osaHus (B cootBeTcTBUM € PIOC)

OCHOBHbl€ BUAbI

Kon- AeA- Te/IbHOCTU
Coaepxa Lenesas . 6
Tema Acp ycTaHoBKa BO YHuBepcanbHble yuebHble aeiicteus (YYA) obyuato- wuxca
Hue ypoxa c‘:)aB MpeameTHblE N B::yiz?ill(:)lm
OCTHbIE
peBy/IbTaTbl M eTan pea MeTH bl € pe3y/AbTaTbl vH
PeA pesy. pesyabTaThi 3aHATUM
30-moae/MpoBaHMe U NPOTOTUNUPOBaHUe
Beegenune B 30-mopenu- O3HaKoOMUTb 2 |*HasbiBaTb U xapak-  |PeaynamusgHblie: "oTOBHOCTbL U Cno- Mpocnywu-
3 D-mogenu-  [poBaHwue. [o-  [oBGy4varowmx- Tepu3oBaTb akTyanb- [* yMEeHWe CaMOCTOsiTeNbHO nna- COBHOCTb 0byu4ato- BaHuWe 1 aHa-
poBaHue n nMroHanbHoe CS1 C NOHATU- Hble 1 NepcrneKkTUB- [MMPOBaThb NYTU AOCTUXKEHUS Lie- lmxcs kK camopassu-  [JIN3 obbscHe-
npoToTMNn- mogenvpoBa- |amu 3D-MO- Hble TEXHOMNOrMN Ma-  [Nen, B TOM Yncne anbTepHaTMB-  [TMIO 1 camoobpaso- HUIA yunTens.
poBaHue Hne. Cucre- \;nenvpoBaHune TepnanbHon 1 Hble, 0CO3HaHHO BbIOMpaTb Hau- BaHWIO Ha OCHOBE Pabota c
Mbl aBTOMa- M NPOTOTUNMN- HemaTepvanbHoW Oonee acpdekTMBHbIE CNOCOOLI MOTMBaUMKM K 00yye-  |y4eBHMKOM n
TU3NPOBaH- poBaHue cdepbl; peleHns y4ebHbIX 1 No3HaBa- HWIO 1 MO3HaHWMIO; AONONHK-
HOro * crnegoBaTth TEXHO-  (TeNbHbIX 3a4av; dbopmMumpoBaHue Le- TenbHOW Ha-
NpOeKTUpo- norn4yeckomy npo- * yMEHMEe COOTHOCUTb CBOW Oel- NIOCTHOrO MUPOBO3-  [y4HO-MOMY-
BaHus. po- Leccy, B TOM YuCrne B [CTBUSI C NNAHMpPyeMbIMU pe3yfb-  [3pEeHMsl, COOTBET- NsipHON NuTe-
TOTMNNPOBa- npouecce U3roTos- TaTtamu, OCYLLECTBNATb KOHTPOSIb  [CTBYHOLL,Er0o COBpe- paTtypow, B
Hne. 30-ne- neHnsi CybbekTMBHO  |CBOEN OesTENbHOCTM B MpoLecce |MEeHHOMY YPOBHIO TOM 4ucne B
yaTb HOBOI'O npogykTa;  |[goCTUXeHus pe3ynbTara, onpe- pasBUTUS Haykn 1 9N1EKTPOHHOM
* aHann3MpoBaTb \nensTe cnocobbl AelicTBU B 06LLecTBEHHOMN BUAE.
bopMoobpa3oBaHne  |paMkax NPeasioXeHHbIX YCIOBUA  [NPaKTUKN Mowuck n ot-
NMPOMBbILUSEHHbIX U3- [ TPebOBaHWIA, KOPPEKTUPOBATL oop y4ebHo-
\nenun; CBOW peinctBus B COOTBETCTBUN C ro marepuana
* XapaKkTepu3oBaTb N3MEHSIIOLLLENCS CUTyaumen; no pasnuy-
OCHOBHble MeToabl/ * yMEHMe oLeHnBaTb NpaBufib- HbIM UCTOM-
cnocobbl/Mpuémbl HOCTb BbINONIHEHUS y4ebHOoN 3a- HWMKaM, BKItO-
N3roToBneHns 0ob- \naun, cobCcTBEHHbIE BO3MOXHO- yaa MHTep-
EMHbIX feTanen us CTW e€ peLleHus. HeT

pPa3nnyHbIX MaTepua-
0B, B TOM 4ucne c

NPUMEHEHNEM TEX-
Honorunyeckoro o6o-

pyooBaHus.

KommyHuKam ueHble:
- yMEHWe opraHu3oBbIBaTh y4eb-

HOe COTPYAHMYECTBO C neaaro-
FOM 1 COBMECTHYIO 1eATENbHOCTb

C NegaroromM U CBEPCTHUKaMU;
paboTaTb MHAMBMAYAaNbHO U B

rpynne: HaxoauTb obLyee peLle-
Hue 1 paspellaTtb KOHPNUKTbI Ha

lpodomkeHue

Ucnonb3oBaHu
e
o6opyaoBaHu

KomnbtoTep
(MHTepakTnBH
as gocka),
NpoeKTop,
30-npuHTep,
dunameHT

3
7
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sorE groe o

Ne
n/n

Tema

JNabopaTopHa
51 pabota Ne3.
CospaHue 30-
mMozenv

Copgepxa
Hue

CAMNP
Autodesk
Fusion 360.
NHTepdeiic

nporpammei.

LieneBasa
yCTaHOBKa
ypoKa

CospaTb
TPEXMEPHYI0
mopaersnb
KHV>XHON
3aKnagku B

MAaHupyemble pe3y/bTaTbl OCBOEHUA OCHOBHOM 06pasoBaTe/IbHOI nNporpam-
Mbl OCHOBHOr O 0611 ero obpasosaHus (B cootseTcTsum ¢ Proc)

Koa-

BO

Ha MpegmeTHble
cos pesy/bTathl

* BbINONHATL YepTexm
W 3CKM3bI, @ TaKxke
paboTtaTb B cucTemax
aBTOMaTU3MPOBaAHHOIO
NPOEKTUPOBaHWS;

YHuBepcrTbHble yuebHble geiicteus (YYA)

M eTtan peg MeTH bl @
pesy/bTaThbl

OCHOBE COrfacoBaHusi Mo3uLMK 1
y4YéTa UHTEPECOB; (hopMYyNNpPoBaTh,
aprymMeHTMpoBaThb M OTCTamBaTh
CBOE MHEHMUE;

* (hopMUpOBaHME U pa3BUTHE
KOMMEeTEeHTHOCTH B 06racTu
MCMonb30BaHus
WHOPMaLMOHHO-KOMMYHUKALMOHH
bIX TexHonorui (MKT).
lNo3HasamerbHbIe:

* yMeHVe onpeaensite NOHATUS,
cosfaeatb 0606LeHus,
ycTaHaBnuBaTb aHanoruu,
KnaccugpuumpoBaTtb,
CamoCTOsITENbHO BbIGMpaTh
OCHOBaHUsi U KpUTEpUM ons
Krnaccudvkaumm, yctaHaBnMBaTb
NMPUYNHHO-CINEACTBEHHbIE CBS3M,
CTPOUTb NOMMYECKOE pacCyxaeHue,
YMO3aKnioyeHne (MHAYKTUBHOE,
OenyKTUBHOE, MO aHanorumn) un
nenaTb BblBOAbI;

* pasBuTue MoTmBaumu K
OBrafieH o KynbTypon akTUBHOIO
MCNOMb30BaHUsA cnosapen,
CMpPaBOYHMKOB, OTKPbITbIX
MCTOYHUKOB MHpopMaLmnn n
AMNAKTNOHHKIX NMOUCKNORKIX CUCTAM

PeeynamusHsble:

. ymeHune CaMOCTOATENIbHO
nnaHnpoBsatb NyTU OOCTMXEHUA
uenen, B TOM yucne
anbTepHaTuBHbIE, OCO3HaHHO

/INYHOCTHbIE
pesy/bTaThbl

[OTOBHOCTb 1
CnocobHOCTb
obyuatowmxcs K
camopasBuTHIO U
caMmoo6pa3oBaHuio Ha

OcCHOBHble
BUABI ges-
T€/IbHOCTU
obyuato-
wmxca
Ha ypoke/

BHEYPOUYHOM

3aHATUU

MpoekTnpos
aHve

TPEXMEpPHON
mMoaenv B

lpodomkeHue

Ucnonb3oBaHu
e
o6opyaoBaHu

Komnbtotep
(HoyTBYK) C
npenycTaHoBn
€HHbIMU
nporpamm-

OTOX X3
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SNNCEEFOR

0

n/n Tema
B  Autodesk
Fusion360

Copepxa
Hue

CospaHue
3CKM30B.
CospaHue
TPEXMEpPHbIX
moaenen

Kon-
LieneBasa
BO
yCTaHOBKa
OKa Ha
P coB
cpene
mMmogennpoBaH
ns Autodesk
Fusion 360

MAaHupyemble pesy/IbTaTbl OCBOEHUS OCHOBHOM 06pasoBaTe/IbHOI nporpam-
Mbl OCHOBHOr O 0611ero 06pri3osaHus (B cootsetcTeumn ¢ Proc)

MpeameTHble
pesy/bTaThl

* BbINOMHATL 6a3oBble
onepauuv pegakrtopa
KOMMbIOTEPHOro
TPEXMEPHOro
NPOeKTUPOBaHUS;

» cozgaBatb 30-mo-
Oenu, NpuMeHss
pasnuuHble
TexHonorum,
ncnonb3ys
HeaBTOMaTU3NPOBaHH
ble n/unm
aBTOMaTU3MpPOBaHHbIE

YHuBepcciabHble yuebHble geiicteus (YYA)

MeTanpegmeTHbie
pesy/bTaTbl

bonee adpdekTBHbIE CMOCOOLI
peLleHus y4ebHbIX "
no3HaBaTesnbHbIX 3aay;

* YMEHMEe COOTHOCUTb CBOU
[e’icTBYSA C NnaHMpyeMbiMu
pe3ynbTaTamu, OCYLLEeCTBNSATb
KOHTPOSb CBOEW AeATENbHOCTY B
npoLiecce JOCTMXEHMS pe3ynbTara,
onpeaenaTb crnocobbl 4eNCcTBUiA B
pamKax NpeaoXKeHHbIX YCIIOBUIA 1
TpeboBaHuI, KOPPEKTUPOBATL CBOU
OeNCTBKS B COOTBETCTBUN C
N3MeHsIIoLLeNnCs cuTyaumen;

* yMeHUWe OLeHMBaTb NPaBUIbHOCTb
BbINOMHEHNs y4ebHOoN 3agaun,
CcoBCTBEHHbIE BO3MOXHOCTU €€
peweHuns. KoMMyHUKamueHble:

* hbopMMpoOBaHVe 1 pasBuTne
KOMNEeTeHTHOCTK B obracTtu
MCnonb30oBaHus
WHOPMaLMOHHO-KOMMYHUKALMOHH
bIX TexHonorum (UKT).
lNosHasamerbHbIe:

* yMeHue co3gaBatb, NPUMEHSTb U
npeobpa3oBbiBaTb 3HaKK U
CMMBOIbI, MOAENN U CXeMbl Ans
peLlueHuns y4ebHbIX u
rno3HaBaTenNbHbIX 3aaad;

* YMeHWe onpeaensTb NOHATUS,
cosgaBaTb 0000LLeHMS,
yCTaHaBnuBaTb aHanoruu,
KnaccuuumpoBaTtb,
CamoCTOATENbHO BbIOU-

/INYHOCTHbIE
pesy/bTaThbl

MoTUBaLMK K
0oByyeHuo n
NO3HaHUIO;
dhopmupoBaHue
LLenocTHoro
MUPOBO33pEHNS,

COOTBETCTBYyKOLLEero

COBPEMEHHOMY

YPOBHIO pa3BUTUA

Hayku 1

OCHOBHblE

BUAbI AeA-

T€/IbHOCTU
obyuato-

wmxca
Ha ypoke/
BHEYpPO4YHOM

3aHATUU

lpodomkeHue

Ucnonb3oBaHu
e
o6opyaoBaHu

HbIMU
npoaykramu
Autodesk
Fusion 360,
KOMMNbOTEPH
as Mbllb

=]
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LieneBasa
T Copgepxa
ema Hue yCTaHOBKa
ypoKa
nab opatop- |[loagroToska Haneuaratb
Has paboTa TPéXMepHon C MOMOLLIbIO
Ne4. Moaro- Moaenu 30-npuHTEpa
TOBKa Moge- [k mevaTw. Moaernb
NN K neyaTu Cnaiicep. KHWXXHOW 3a-
1 nevatb YcTpoiicTo Knagku

30-npuHTe- pa.
MevaTb.
MocTtobpaboTka

MAaHupyemble pe3y/bTaTbl OCBOEHUA OCHOBHOM 06pasoBaTe/IbHOI nNporpam-
Mbl OCHOBHOr O 0611ero o6pasoBaHus (B cootseTcTBUM ¢ PrOC)

Koa-

BO

Ha MpegmeTHble
cos pesy/bTaThl

» XapakTepu3oBaTtb
OCHOBHblE MeToAb!/
cnocobbl/npuémsl
13roToBrieHuUs
06bEMHbIX AeTanew u3
pasnuyYHbIX
maTepuanos, B TOM
yncne ¢ NpUMeHeHnem
TEXHOMNOrN4eckoro
obopynoBaHus;

* cnepoBaTb
TexHonorn4yeckomy
npotieccy, B TOM yncne
B npotiecce
U3roToBIIeHUs
CYOBbEKTVBHO HOBOIO
npoaykTa;

* NonyynTb 1
npoaHanusnposaTtb
OMbIT N3rOTOBMEHNS

AAAIFATA 1AMIA ANATATIAAA

YHuBepca/nbHble yuebHble gericteus (YYA)

MeTanpegmeTHbie
pesy/bTaThbl

paTb OCHOBaHUA W KpuTepuu Ans
Knaccudukaumy,  ycTaHaBnuBaTb
MPUYNHHO-CNEACTBEHHbIE  CBA3Y,
CTPOMTb JIOMMYECKOe PacCyxaeHue,
yMOo3aKIoyYeHne (MHOYKTUBHOE,
NeayKTUBHOe, MO  aHanorum) u
nenarb BbIBOAbI

PeaynsmusHsie:

* YMEHMEe CaMOoCTOATENbHO
nnaHMpoBaTb NYTW AOCTUXEHUS
uenen, B TOM Ynucne
anbTepHaTUBHbIE, OCO3HAHHO
BblGMpaTb Hanbonee adpeKkTUBHbIE
cnocobbl peleHmnst y4ebHbIX 1
no3HaBaTenbHbIX 3a4ay;

* yMeHMe COOTHOCUTbL CBOU
OEeNCTBUSA C NNaHMpyembiMn
pe3ynbTaTamu, OCyLLECTBNSATb
KOHTPOIb CBOEN AesTEeNIbHOCTU B
npouecce AOCTUXEHUsI pe3ynbTaTta,
onpeaenaTb crocobbl AeicTBUlA B
pamKax NpeasIoXKEHHbIX YCIIOBUIA 1
TpeboBaHWIA, KOPPEKTUPOBATL CBOU
OEeNCTBUS B COOTBETCTBUN C
N3MeHsIIoLLLeNCs cuTyaumen;

* YMeHUWe OLeHMBaTb NPaBUIIbHOCTb
BbINOMHEHUs y4ebHON 3agauun,
COBCTBEHHbIE BO3MOXHOCTY €€
peLleHus. KoMMyHUKamueHble:

* hopmMmpoBaHME n pasBuTne
KOMMEeTeHTHOCTM B obnacTu uc-

/INYHOCTHbIE
pesy/bTaThbl

* [OTOBHOCTb 1
CnocobHOCTb
obyuatoLmxcs K
CcaMopas3BUTUIO U
camoobpasoBaHuo Ha
OCHOBE MOTMBALWM K
obByyeHuto n
NoO3HaHMIo;

* dhopmumpoBaHue
LLenocTHoro
MUPOBO33pEHUS,
COOTBETCTBYHOLLENO
COBPEMEHHOMY
YPOBHIO pa3BUTUSs
Hayku u

AEima— e~ A

lpodomkeHue

OcCHOBHble
BUAbI aes-
T€/IbHOCTU
0Byuato- Ucnonb3oBaHu
wmxca e
Ha ypoke] obopyaosanu
BHEYPOYHOM
3aHATUU
HacTtponka Komnblotep
npuHTEpa, (HOYyTOYK)
NoAroToBka C npenycTa-
TPéXmepHon HOBMEHHbIMMN
MoAenu K ne- nporpamm-
4aTn Ha HbIMUW MPO-
30-npuHTE- iayKTamm
pe. MNeyatb 1 IAutodesk
nocnegyo- Fusion 360
Lasi obpa- 1 Cura, Kom-
GoTka Mmope- nbloTepHas
m MblLLb,
30-npuHTep,
nnacTuk ans
neyatu
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0

n/n

Tema

BHeknaccHoe
MeponpusTne
«Urpa
«TanHbI
3D-MO-

Copgepxa
Hue

MpoekTuposa
Hue
TPEXMEPHbIX
moaenen.
MevaTb Ha
30-npuHTepe

LieneBasa
yCTaHOBKa
ypoKa

Passutune
HaBbIKOB
NpoeKkTupoBaH
usi
TPEXMEPHBIX
mogenen B
cucTemax
aBTOMaTM3npo
BaHHOro
NpoeKkTUpoBaH
v n paboTbl

MAaHupyemble pesy/bTaTbl OCBOEHUS OCHOBHOI 06pa3oBaTe/IbHOM Nporpam-
Mbl OCHOBHOr O 0611 ero obpasosaHus (B cooTseTcTBum ¢ Proc)

Koa-

BO

Ha MpegmeTHble
cos pesy/bTathl

* AHanuaupoBsaTb
dopmoobpasoBaHue
NMPOMbILLITEHHBIX
nsnenui;

* XapakTepu3oBaTb
OCHOBHble MeToabl/
cnocobbl/npuémsl
N3roTOBNEHUSI
06bEMHbIX AeTanen n3
pasnNYHbIX
maTtepuarnos, B TOM

YHuBepca/bHble yuebHble gericteus (YYA)

MerTanpegmeTHble /IN4HOCTHbIE
pesy/abTaThl pesy/bTaThl
nonb3oBaHNA

WHOPMaLMOHHO-KOMMYHUKALMOHH
bIX TexHonorui (MKT).
lNo3HasamersibHbI€:

* yMeHUe co3aaBathb, NPUMEHSATb U
npeobpa3oBbiBaTh 3HaKK U
CVIMBOJbI, MOAENN U CXeMbl ANs
peLLeHns y4ebHbIX u
no3HaBaTenbHbIX 3aaad;

* YMeHvie onpeaensite NOHATUS,
cosfaeatb 0606LeHus,
ycTaHaBnuBaTb aHanoruu,
KnaccuduvumMpoBarb,
camMocTosTeNbHO BbiGUpaTth
OCHOBaHUs U KpUTEPUU Ans
Krnaccudvkaumm, yctaHaBnMBaTb
NPUYMHHO-CNEACTBEHHbIE CBSI3N,
CTPOUTb NOMMYECKOE pacCyxaeHue,
YMO3aKnioyeHne (MHAYKTUBHOE,
OenyKTUBHOE, MO aHanorumn) un
nenarb BbIBOAbI

PezynsmusHsbie: * [oTOBHOCTb 1

* yMeHue CamMOCTOATENbHO CnocoBHOCTb BECTU
nnaHnpoBsatb MNyTU OOCTUXEHUA avnanor ¢ gpyrmmm
uenen, B TOM dncne nogbMn n gocturatb B
anbTepHaTMBHbIE, OCO3HaHHO HEM

BbIGMpaTh Hanbonee  B3aMMOMOHMMaHUS
3pheKTMBHbIE cnocoObl (naeHTudUKauus cebs
peLueHus y4€bHbIX " KaK NonHonpaBsHOro
no3HaBaTenbHbIX 3a4ay; cybbekTa obLeHus,

* YMeHune COOTHOCUTb cBoun FOTOBHOCTb K

OeicTBUS € MnaHupyeMbiMu

KOHCTPYMPOBaHMIo

lpodomkeHue 3

OCHOBHbIE
BUabl gen-
T€/IbHOCTU
Ucnonb3oBaHu
obyuato-
wuxca €
Ha ypoke] obopyaosanu
BHEYPOYHOM
3aHATUU
n
Paspabotka  |[K ¢ npeay-
30-mogenn B |CTAHOBIIEH-
CAIP. Me- HbIMW NPO-
yaTb Ha rpaMMHbIMU
30-npuHTepe npogyKTamm
IAutodesk Fusion
360 n Cura, o
KOMMbIOTEPHASA b
MblLUb, o)
30-npuHTEp,




* NTgEPe

(<]

lpodomkeHue

MAaHupyemble pe3y/IbTaTbl OCBOEHUA OCHOBHOI 06pa3oBaTe/IbHOI NPOrpaMmMbl OCHOBHOMO
obLero obpri3osanus (B cootseTcTeumn ¢ Proc)

OCHOBHble BUAbI

Lienesa Kon- AeA- Te/IbHOCTH

/1eBas o

Ne Copaepxa BO YHuBepcci/bHble yuebHble aeiicteus (YYA) o6yuaro- uxcA |Ucnosb3oBaHue

iy Tema YCTaHOBKa / 6

Hue ypoxa ya MpeameTHbie Ha ypoKe o60pyaoBaHUs
cos pesyAbTaThl /IMYHOCTHBIE BHEypo1HOMm
M eTan peg MeTH bl € pe3y/AbTaThbl 3aHATUM
pe3y/bTaThbl
IprMeHeHUeM TexX- [CBO€I1 ZIeATEeIBHOCTH B IIPOLECCce THEpA 10 JUAJIory, TIACTHK IS
[HOJIOT Y eCcKOro 060- JOCTIDKEHHA Pe3yIbTaTa, Ompe- TOTOBHOCTB K KOH- egaT
Py /OBaHUs; \1enaTh CrIoco6HI AeUCTBUY B cTpynpoBaHumio 06-
* BBITIOJIHATH YepTe- [PaMKaX IIpe/JIOKeHHbIX YCIOBUI [pasa JOIMYCTUMBIX
PKY ¥ 9CKU3BL, @ TaK- 1 TpeGOBaHMUIA, KOPPEKTHPOBATH crioco6oB guasora.
bke paboTaTh B CH- ICBOM € CTBHA B COOTBETCTBHH C TOTOBHOCTH K KOH-
cTeMax aBTOMaTHU3H- [M3MeHsIomeHC CUTyarue; CTPyWPOBAaHMIO TIPO-
[pOBaHHOTO * yMeH¥e Ol|e HMBATH IIPaBHIIb- ecca suaora Kaxk
TIpOeKTHPOBaHMUS; [HOCTB BBIIIOJHEHUS Y4eOHOI 3a- [KOHBEHIJMOHHMPOBA-
* BBITIOJTHATH 6330— \1agyu, CO6CTB€HHLI€ BO3MOXXHO- (HMA I/IHTEPECOB, HPO‘
BBIE Omepaiuu pe- lcTH eé peleHus. 1€y P, TOTOBHOCTD ¥
AAKTOPA KOMITBIOTEP- KOMMyHUKamUSHbIe.' CITIOCOGHOCTSD K Beze-
HOTO TPEXMEPHOTO * bopMupoBaHUe U pa3BUTHE KOM- HIIO TIeperoBOPOB;
TIPOEKTHPOBAHIS; [MeTeHTHOCTH B 06JIACTH UCIIOJIB30- * TOTOBHOCTBH M CIIO-
- cosgasats 30-M0- BaHUA HHPOPMAIFIOHHO-KOMMY - cOGHOCTH 06y 4aro-
menu, mpuMeHssT [HuKannoHHbIX TexHomorui (MKT). IIMXCS K CAaMOPasBH-
PasITHIHEIE TEXHONO- Mo3HagamernbHbie: [THIO 1 CaMO06paso-
TV, ncrions3ys He- * yMEHUe CO3J,aBaTh, IPUMEHSITh [BAHMIO Ha OCHOBE
aBTOMATH3MpPOBaH- [ Tpe0OPa3OBBIBATH 3HAKY 1 MoTHBAIMK K 06y de-
HBIe /WK aBTOMA- CHMBOJIBI, MOZIEJIU ¥ CXEMBI JJIST HUIO u no3Hanuio
TH3MpPOBAHHEIE [PelreHys yIeOHbIX ¥ II03HABA-
MHCTPYMEHTHI [Te/IBHBIX 33724
KomnbtoTepHas rpacuka
12 [KommbroTep- [KommbroTep- (O3HAaKOMUTH 2 -+ [Toxyuurs u mpo- * YMeHMe COOTHOCHUTH CBOH Jeii- * [OTOBHOCTB M CITO- IHa6momenue K, Moy,
Has rpaduxa Has rpaduka; oGy 4aromux- aHATM3UPOBATH OIIBIT CTBUS C IUIAHUPYEMbBIMHU Pe3y JIb- lco6HOCTB 06y4ato- Ba memoH- boTokamepa
u cepsI eé (OCHOBHBIE Cs1 C OCHOB- MosMbUKAL M MaTe- TaTaMH, OCYIIeCTBIATh KOHTPOJIb I XCA x camopasBu- CTpaIAMHI
IIPUMEHEHUs. TOHATHSA, BU- HBIMY TOHSI- [pYaIbHOTO WU UH- [CBOeI1 ieATeNIPHOCTH B IIPOLecce THIO 1 caM0o0Gpaso- lyauress, ocy-

b KOMIIBIO-
TepHOt rpa-
bukn, cpen-
cTBa paGoTHI

THAMM KOM-
mbIOTepHOM
rpaduxy,

chepamu

bopmanmonHOTO
mpozyxTa;
* BEITIOJTHATD aite-

[MEHTapHbIE€ Y€PTEeXH.

JIOCTYDKEHUS pe3yJIbTaTa, Olpe-
\menaTh croco6sl AeiCcTBU B
[PAMKaXx ITpeZIJIOKe HHBIX yCIOBUM

1 TpeGoBa A, KOPPEKTHPOBAThH

[BAHMIO HAa OCHOBE
MoTHBaIYK K 0Oy de-
HU IO u nosHanuio; ro-

TOBHOCTD ¥ CII0CO6-

ImecTBIeHe
HaCTPOHKHU 1
mpo6GHOTO

ICKaHHWPpOBa-

) T O MWX=2
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co
At

lpodomkeHue

MaaHupyemble pe3y/ibTaTbl OCBOEHUA OCHOBHONM 06pasoBaTe/IbHOI NpOrpamMmbl OCHOBHOIO
obLero obpasosaHus (B cootseTcTBUM ¢ ProC)

OCHOBHble BUAbI

Kon- AeA- Te/IbHOCTU
Cozepxa Lenesas
/ Ne Tema Aep ycTaHoBKa BO YHuBepcanbHble yuebHble aeiicteus (YYA) obyuato- wuxca Mcnonb3osanme
n/n
Hue ypoxa ua MpeameTHble Haypoke/  |o6opyaoBaHuAa
cos pesyabTaThl MertanpeameTHble /INYHOCTHbIE BHeypouHOMm
pesyanaTbI pesyanaTbl 3aHATUM
C KOMMblO- npYMeHeHwus, BEKTOPHbIE U CBOV OEe/CTBUA B COOTBETCTBUM HOCTb OCO3HaHHOMY  [HUsi u3o6pa-
TepHoOW rpa- BO3MOXHO- pacTpoBble n3obpa- C M3MEHSIIoLLLENCs cuTyauuen BbIGOPY U NocTpoe- PKEHUS1, MOUCK
dukon. Cope- CTAMU UC- XeHus, B TOM yucne HUIO AanbHenLemn obpasLoB pe-
pbl NpUMeHe- nonb30BaHNs C MCronb3oBaHNEM MHAVBUAYaNbHOM rMOHanbHbIX
HUS. KOMMblOTEp- rpadpmyeckunx pegak- TpaekTopun obpaso- OpHaMeHTOoB
Bo3moxHO-  [HOW rpaduku TOpOB; BaHusi Ha 6a3e opu- AN cosaa-
CTM KOMMbIO-  |HA ypokax * Nony4nTb 1 Npo- EHTVMPOBKM B MUpe HKs cob-
TepHoOW rpa- TexXHonornm aHanM3MpoBaTb OnbIT npodheccuin n Npo-  |CTBEHHOTO
cbukun. baso- N3roTOBMIEHNA MaKe- (heccroHanbHbIX opHameHTa
Bble Croco0bI Ta U NpoToTmna; npeanoyTeHNN, ¢
06paboTkM * NMPUMEHSATb TEXHO- Y4ETOM YCTOMUMBBIX
norum oumndpoBKM nosHaBaTenbHbIX WH-
aHanoroBbIX AaHHbIX TepecoB
B COOTBETCTBUM C 3a-
\na4amu cobcTBeH-
HOW AesTenbHOCTH
13 [labopaTtop- M3yueHne CospaHue 2 > [ony4nTb 1 Npo- * YMeHne COOTHOCUTb CBOW Oel- * [OTOBHOCTb 1 CMoO-  [BbiNonHeHne MK, Moy
Has paboTta HacTpoek BEKTOPHBIX aHanu3npoBaTb OnbIT CTBUSA C NNaHUpyeMbIMy pe3ynb-  [coBHOCTb 0By4yato- Inabopatop-
Ne 5. OTpum- CckaHupoBa-  [U3obpaxe- Moaudukauumn marte- TaTamu, OCyLLECTBNSATb KOHTPOIb LLMXCA K camopas3Bu-  [How paboThbl
coBKa acku3a HusA. CkaHu- HWIA Ha OCHO- pVanbHOro Unn nH- cBOEl AeATenbHOCTM B npoLecce TMo U camoobpaso-
\nekopa nsge- poBaHve BE 3CKM30B. chopMaLMoHHOro \JOCTUXEHUs pe3ynbTaTa, onpe- BaHWIO HA OCHOBE
A ackusa. OT- \ans nocnegy- npoaykTa; \nensTb cnocobbl AeACTBUA B MoTUBaLUK k 0by4ye-
pvcoBka B loLero uc- * BbINOMHATL 3r1e- pamKax NpeasoKeHHbIX YCNoBUiA HMIO U NO3HaHUIO; ro-
BEKTOPHOM nonb30BaHus MEHTapHbIE YEPTEXN. 1 TpeboBaHWI, KOPPEKTUPOBATL TOBHOCTb ¥ CNOco6-
rpacuHe- Ha ypokax BEKTOPHbIE U CBOM AENCTBUS B COOTBETCTBUM HOCTb K OCO3HaHHOMY
CKOM pefak- [TexHonormm pacTpoBble n3obpa- C M3MeHsIloLLencsa cutyauuen BbIGOpY U nocTpoe-
Tope (OCHOB- (Hanpumep. XEHUs, B TOM Yncne HWUIO JanbHenwen nH-
Hble NPUEMbI nekop usae- C MCMONb30BaHUEM AMBMOYyanbHON Tpaek-
otpucosku,  |[TUN) rpacduyeckmx pegak- Topumn obpasoBaHus
\aybnuposa- TOPOB; Ha 6a3e OpneHTUpPOB-
HWA n pacno- * MONYy4nTb N NPO- K B Mupe npodeccun
noxeHWst aHanu3npoBaTh OnbIT 1 npodeccroHarnb-
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co

0

n/n

14

Tema

JlabopaTtopHas

pabota Ne
O6paboTka
coTorpachui
roToBOro
n3pgenvs

6.

CopepiKa-

parmeHToB
n3obpaxeHust).
Bbi6op
copmara
hanna ans
fanbHenwero
ncrnonb3oBa-

O3HakoMuTbCSA
c
TpeboBaHUsMM
npeabaBnsem
bIMM K
coTorpacumyec
KM channam.
MpounssecTtun
OTOCLEMKY
roToBOro
obbekTa.
3arpysutb
n3obpaxeHne
Ha KoMnbloTep.
CospaTtb
coTorpacum
roToBbIX
n3genun c
cobnoaeHnem
TEXHUYECKMX
TpeboBaHUN.
O6paboTtaTtb
n3obpaxeHune

(TAunnaa

Kon-
BO
ya
coB

LieneBasa
yCTaHOBKa
ypoKa

CospaHue
coTorpadcuii
roToBbIX
n3genun [
cobntogeHnem
TEXHUYECKNX
TpeboBaHui

MAaHupyemble pe3y/bTaTbl OCBOEHUA OCHOBHOM 06pri30BarTe/ibHOI Nporpam-
Mbl OCHOBHOr O 0611ero 06pri3osaHus (B cootTseTcTeumn ¢ Proc)

MpeameTHble
pesy/bTaThl

M3roToBMEHNs MakeTa
Unu NpoToTUNa;

* MPUMEHSITb
TexHonornu
ounpoBKU
aHarnoroBblX AaHHbIX B
COOTBETCTBUM C
3agavamu

* MNonyynTb 1
npoaHanusnposarb
onbIT MoAMUKaLMN
maTtepuanbHoro unu
WHEpOPMaLMOHHOTO
npoaykTa;

* BbINOMHATb
afieMeHTapHble
YepTEXHW, BEKTOPHbIE U
pacTpoBble
n3obpaxeHusi, B TOM
yncne ¢
Mcnonb30BaHUEM
rpadun4ecknx
penakTopos;

* MoNyYnTb U
npoaHanusnpoBarb
OMbIT U3rOTOBIEHUS
MakeTa unm npoToTuna;
* NPUMEHNATb
TexHornorum
oundppoBKu
aHarnoroBbIX AaHHbIX B
COOTBETCTBUM C

2anauania

YHuBepcciabHble yuebHble geiicteus (YYA)

MeTanpegmeTHbie
pesy/bTaThbl

* YMeHMe COOTHOCUTb CBOU
[e’icTBUSA C NnaHMpyeMbiMu
pesynbTaTamu, OCYLLEeCTBNSATb
KOHTPOSb CBOEW AeATENbHOCTM B
npoLiecce JOCTMXEHMS pe3ynbTara,
onpeaenaTb crocobbl AeicTBUlA B
pamMKkax NpeanoXeHHbIX YCroBUI U
TpeboBaHWil, KOPPEKTUPOBATL CBOU
[eucTBMS B COOTBETCTBUN C
N3MEHSIIOLLIENCS CUTyaunen

lpodomkeHue

P1
OCHOBHble X
BUApI Aes- X
TE€/IbHOCTU O
Ucnonb3oBanu
obyuato- b
wmxca e6
o6opyaoBaHu
/INYHOCTHbIE Ha ypoke/
pesy/bTaThl BHEypo4YHOM
3aHATUU
HbIX MPeanoYTeHnm, ¢
YY4ETOM YCTOMUMBbIX
no3HaBaTesbHbIX
MHTEpecoB
* [OTOBHOCTb " BbinonHeHne dhoTokamepa
cnocobHocTb nabopartopHon
obyyatoLmxcs K paboThbl

CaMopa3BUTUIO U
camoobpasoBaHuo Ha
OCHOBE MOTMBALWM K
0ByYeHMI0 1 NMO3HaHUIo;
rOTOBHOCTb U
cnocobHoCTb K
0CO3HaHHOMY BbIGOpY U
NOCTPOEHWIO
AanbHenwen
VHONBWAYaNbHOW
TpaekTopum
obpasoBaHus Ha b6ase
OPVEHTUPOBKN B MUPE
npodeccuii n
npodeccrnoHanbHbIX
npeanoYTeHni, ¢
YY4ETOM YCTOMUMBBIX

nASUADATARLULIV

e
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Tema

Copepxa
Hue

uBeToBas
KOppeKuus,
noBbILLEHNE
peskocTu
n3obpaxeHus).
Beibpatb
copmat ans
COoXpaHeHus
hanna

LieneBasa
yCTaHOBKa
ypoKa

BHeknaccHoe

meponpuaTne
«®doTOoBbI-

CTaBKka»

MogroTtoBka
BbICTABOYHO-
ro NPoCTpaH-

cTBa (Y4ér
o6béma no-
MeLLEeHUs.
cBeTa,
locobeHHocTeN
MHTEpbepa);
noaroToBka
pacneyaraHHbIX
dboTopaborT;
MOHTaX
BbICTaBKM

Mo3HakOMUTb

obyyatoLmx-
CA c ocHoB-

HbIMU 3Tana-
MW NOAroToBs-

KW BbICTaBK
dboTo pabot

Kon-
BO
ya
coB

MaaHupyemble pe3y/ibTaTbl OCBOEHUA OCHOBHOI 06pa3oBaTe/IbHONM NPOrpaMmMbl OCHOBHOIO
obLero obpasosaHus (B cootseTcTBUM ¢ PrOC)

YHuBepcanbHble yuebHbie geiicteus (YYA)

OCHOBHble BUAbI
Aef- Te/IbHOCTU
obyuaro- mxcA

lpodomkeHue

Ucnonb3oBaHu
e
o6opyaoBaHu

MpeameTHble Ha ypoke/
e3Y/IbTATHI /INYHOCTHbIE BHEypo4YHOM
pesy; M eTtan peg MeTH bl € pe3y/bTaThbl pesynbTaTH 3aHATUU
» MonyunTb 1 Npo- * YMeHNe COOTHOCUTL CBOU Aeii- * [OTOBHOCTb UM CMO- O6yuvatoLne-
aHanuanpoBaTb OnbIT CTBUS C MNIaHUPyeMbIMU pe3ynb-  |COBHOCTb 0Byyato- cs1 odhopmIis-
MoaudmKaLmMmn Mate-  [TaTamu, OCYLLECTBMATb KOHTPOMb LLMXCS K cCaMmopa3Bu- IOT pacneva-
pyanbHOro Unu uH- cBOEI AesTens5HOCTU B npoLiecce TUI0 U camoobpaso- TalHble do-
chopmaLnoHHoro [MOCTWKeHNs pesynbTaTta, ornpe- BaHWIO Ha OCHOBE Torpacpum.
npoaykTa; \ensaTb cnocobbl AeNCTBMIA B MOTMBaLUK K 0By4e- MOAroTOB-
* BbIMOMHSATL 3NEMeH- [paMKax npeanoXKeHHbIX YCroBUiA HUIO 1 MO3HAHWIO; ro- NeHHble Ha
TapHble YepTexw, Bek- |1 TpeboBaHuiA, KoppekTUpoBaThb TOBHOCTb M CMOCO6- Ina6opatop-
TOPHbIE U PacTpoBble [CBOV AEICTBUSI B COOTBETCTBUM HOCTb OCO3HaHHOMY  |[HOW paboTe.
n306paxkeHwsi, B TOM C M3MeHsIIoLLeiCs CUTyaumen. BbIGOPY 1 NMocTpoe- AHanuanpy-
yucne ¢ UCNonb3oBa- HUIO AanbHenwen IOT cBowcTBa
HUeM rpadmyeckmx VHAUBMAYanbHON roMeLLeHusi,
penaKkTopos; TpaekTopuun o6paso- B KOTOPOM

* NONy4nTb U NpPo-
aHann3npoBaTtb OnbIT
N3roToBJIEHNA MaKe-

Ta UM NpoToTuna;
* NPUMEHATb TEXHO-

nornm oungpoBKM
aHanoroBbIX AaHHbIX

B COOTBETCTBUM C 3a-
\[ia4amu cobCTBEH-

HOW AeATEeNbHOCTN

BaHus Ha Gase opu-
EHTVMPOBKM B MUpe
npodeccuii n npo-

dbeccroHanbHbIX
npeanoYTEHUN.

C Y4ETOM yCTONYM-
BblX NO3HaBaTENbHbIX

MHTepecoB

GyneT npoxo-
[OMTb BbICTaB-
Ka, BbIMOMHA-

IOT MOHTaX
paboT

MK,
¢oTokamepa

O ONXE
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MAaHupyemble pe3y/bTaTbl OCBOEHUA OCHOBHOM 06pri30BaTe/IbHOM MPOrpamMmmMbl OCHOBHOIO

OCHOBHbI€ BUAbI

obLero obpasosaHus (B cootBeTcTBUM ¢ PrOC) Aes-
LieneBasa Kon- Te/IbHOCTHU
Tema Copepa yCTaHoBKa BO YHuBepcanbHble yuebHble gericTeus (YYA) obyuato-
Hue va MpeameTHble /
ypoka cos LLMXCHA HA YPOKE
pesy/bTaTbl MerTanpegmeTHble /INYHOCTHbIE
pesy/abTaTbl pesy/abTaTbl BHEYPOYHOM
3aHATUU
WH:KeHepHbIit Au3aiiH.
BeegeHve MHxxeHepHbIn  [TTo3HakoMuTb 2 |*HasbiBaTb U xapak-  |PeaynamusgHblie: * [OTOBHOCTb ¥ CMO- Mpocnywu-
B nHxeHep- [onsanH CA- obyvaroLmx- Tepu3oBaThb aKTyanb- |* yMEHMEe CamMOoCTOATENMbHO nna- cobHOCTb 0by4aro- BaHuWe 1 aHa-
Hbli gusanH  [NP(CAO). Csl C UHXe- Hble 1 NepcrexKTnB- nupoBaTb MyTU JOCTUXEHUS Lie- Lmxcs k camopassu-  |l1N3 obbsacHe-
Autodesk HEpHbIMU an- Hble TEXHOMOMMM Ma-  |[Nel, B TOM Yncle anbTepHaTMB-  [TUIO 1 camoobpaso- HUI yunTens.
Fusion 360 3alHOM, pac- TepuanbHOn un Hble, OCO3HaHHO BbIOMpaTL Hau- BaHWIO Ha OCHOBE Pabota c
npu cosna- CMOTpETH HemaTtepuanbHoWn bonee acpdhekTNBHbIE CNOCOOLI MOTMBaUMM K 00yye-  |y4eBHMKOM n
HWW cbopok.  [TexHonoruio cdepbl; peleHns y4ebHbIX 1 No3HaBa- HWIO U MO3HAHUIO; [AOMOMHK-
MprHUmn co3faHusn * criegoBaTh TEXHO- TenbHbIX 3aaav; * hopMUpOBaHME Lie-  [TENbHOW Ha-
co3gaHus cbopok 1 me- rormyeckomy npo- * YMEHME COOTHOCUTbL CBOM AEN-  [MOCTHOr0 MMpPOBO3- Y4YHO-Mony-
COOpPOK. XaHW3MOB Lileccy, B TOM Yucne CTBUS C NNaHWpyeMbIMK pe3ynb-  [3peHusl, COOTBET- napHow nnTe-
MprHUMN C NOMOLLBI0 B NMpoLiecce U3roToB-  [TaTaMu, OCYLLLECTBAATb KOHTPOSb  [CTBYIOLLEro COBpe- paTypon.
cosfaHusa co-  |Autodesk neHns CybbekTMBHO  [CBOEN AeATeNbHOCTU B NpoLecce  [MEHHOMY YPOBHIO B TOM yncrne
equHeHUN Fusion 360 HOBOI'O npoaykTa;  |[gocTuxeHus pesynbTara, onpe- pasBUTUS HayKn 1 B 9M1EKTPOH-
B cOopke * aHann3MpoBaTb \0ensTb crnocoObl AEACTBUN B 00LLLECTBEHHOW HOM BuUe.
cbopmoobpasoBaHue  [paMkax NPeanoKeHHbIX YCOBUA  [NPaKTUKK Mownck n ot-
NPOMBILUNEHHBbIX M3- U TpeboBaHWU, KOPPeKTUpOBaThb 6op y4yebHo-
\nenun; CBOW penctBus B COOTBETCTBUM O martepuana
* XapakTepu3oBaTb C M3MeHsIoLLencs cuTyaumen; no pas3nuy-
OCHOBHble MeToabl/ * yMeHue oLeHnBaTb NpaBufb- HbIM NCTOY-
cnocobbl/Mpuémbl HOCTb BbINOMHEHUS y4ebHOW 3a- HMKaM, BKItO-
N3rotoBneHnst obnL- \4aum, cobCTBEHHbIE BO3MOXHO- yaa NHTep-
EMHbIX AeTanemn u3 CTWN €€ peLleHus. HeT

pPa3nnyHbIX MaTepua-
0B, B TOM 4ucne c

nNpUMeHeHneMm Tex-
Honorn4eckoro o6o-
pyaosaHA

KommyHUuKamueHble:
- yMEHWe opraHu3oBbIBaTh y4eb-

HO€e COTPYAHWYEeCTBO C negaro-
rOM N COBMECTHYIO OeATeNlbHOCTb

C Neaarorom U CBEPCTHUKaMW;
paboTaTtb MHAMBMAYaNbHO U B
rpynne: HaxoauTb obLlee pelleHne
1 paspelartb KOHNMUKTbI Ha
OCHOBE cornacoBaHus No3uunm

lpodomkeHue

Ucnonb3oBaHu
e
o6opyaoBaHu

KomnbtoTep
(MHTepakTuB-
Has gocka),
npoekTop

) T O XX3
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Tema

JlabopaTopHas
paboTta Ne7.
CospaHue
cbopku B
Autodesk
Fusion 360

Copgepxa
Hue

MpoekTnposa
Hue
KOMMOHEHTOB
cbopku.
YcTaHoBka
coeauHeHun

LieneBasa
yCTaHOBKa
ypoKa

CospaTb
Mozernb
KOHTENHepa ¢
NoaBUXHOM
KPbILUKON

Kon-
BO

coB

MaaHupyemble pe3y/IbTaTbl OCBOEHUA OCHOBHOI 06pri3oBaTe/IbHONM Nporpam-
Mbl OCHOBHOr O 0611ero 06pri3osaHus (B cootTseTcTeumn ¢ Proc)

MpeameTHble
pesy/bTaThl

* BbINONHATL YepTexm
W 3CKM3bI, @ Takxke
paboTtaTb B cucTemax
aBTOMaTU3MPOBaHHOr
0 NPOEKTUPOBaHWS;

YHuBepcciabHble yuebHble geiicteus (YYA)

MeTanpegmeTHbie
pesy/bTaTtbl

" yyéTta

M OTCTanBaTb CBOE MHEHUE;

* hopMUpOBaHME 1 pas3BUTUE
KOMMEeTEeHTHOCTH B 06racTu
MCMonb30BaHus
VHOPMaLMOHHO-KOMMYHUKALMOHH
bIx TexHonorun (UKT)
lNo3HasamersibHbl€:

* YMEeHUe onpenensite NoHATUS,
cosfaeatb 0606LeHus,
ycTaHaBnuBaTb aHanoruu,
KnaccugpuumpoBaTtb,
CamoCTOsATENbHO BbIOGMpaTh
OCHOBaHUsi U KpUTepun Ans
Krnaccudvkaumm, yctaHaBnvMBaTb
NMPUYNHHO-CINEACTBEHHbIE CBS3M,
CTPOUTb NOMMYECKOE pacCyxaeHue,
YMO3aKnioyeHne (MHAYKTUBHOE,
OenyKTUBHOE, MO aHanorun)
nenaTb BblBOAbI;

* pa3BUTME MOTUBALIUM K
OBrafieH o KynbTypon akTUBHOIO
MCNoMb30BaHUsA cnosapen,
CMpPaBOYHMKOB, OTKPbITbIX
MCTOYHUKOB MHpopMaLmn n

AMNAKTNOAHHRKIXY NMAUCKNARKIX CUCTAM

PezynsmusHbie:

. yMeHve CaMOCTOATESbHO
nnaHMpoBaTb MNyTW [OCTUXEHUS
uenen, B TOM yucne
anbTepHaTUBHbIE, 0CO3HaHHO
BbIOMpaTh Hanbonee

MNHTEPECOB;
¢hopMynMpoBaTh, apryMeHTMpoBaTb

/INYHOCTHbIE
pesy/bTaThbl

* [OTOBHOCTb U
CnocobHOCTb
obyuatoLwmxcs K
camopasBuTHIO U
caMmoo6pa3oBaHuio Ha
OCHOBE MOTUBaUUU

OCHOBHblE

BUAbI AesA-

T€/IbHOCTU
obyuato-

wmxca
Ha ypoke/
BHEYpPO4YHOM

3aHATUU

MpoekTnpo
BaHue
30-mogenn ¢
NOABWXHBIMMW
KOMMOHEHTamu

lpodomkeHue

Ucnonb3oBaHu
e
o6opyaoBaHu

Komnbtotep
(HoyTBYK) C
npenycTaHoBn
€HHbIM
nporpaMmmHbIM
obecne-

00 X X3
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Qui Ug ©H
Ul—E U

e/eBa
Ne Copepxa Henesan
n/n Tema Hue yCTaHOBKa
ypoKa
B cbopke.
Bugbl coegu-

Kon-
BO
ya
coB

MAaHupyemble pe3y/bTaTbl OCBOEHUA OCHOBHOM 06pasoBaTe/bHOI Nporpam-
Mbl OCHOBHOr O 0611ero obpasosaHus (B coorseTcTeum ¢ Proc)

MpeameTHble
pesy/bTaThl

* BbINOMHATL 6a3oBble
onepauuv pegakrtopa
KOMMbIOTEPHOTro
TPEXMEpPHOro
NPOEeKTUPOBaHNUS;

» cozgaeatb 30-mo-
nenu, NpuMeHss
pasnuuHble
TEexXHoMnorum,
ucnonb3ys
HeaBTOMaTU3NPOBaHH
ble n/unm
aBTOMaTU3MpPOBaHHbIE

YHuBepcrTbHble yuebHble aeiicteus (YYA4)

M eTtan peg MeTH bl e
pesy/bTaThbl

peLleHns y4ebHbIX 1
no3HaBaTesnbHbIX 3a4ay;

* YMEHMEe COOTHOCUTb CBOU
[e’icTBYSA C NnaHMpyeMbiMu
pe3ynbTaTamu, OCYyLLEeCTBNSATb
KOHTPOSb CBOEW AeATENbHOCTH B
npoLiecce JOCTMXEHMS pe3ynbTara,
onpeaenaTb crocobbl AeicTBUlA B
pamMkax NpeanoXeHHbIX YCNOoBUI U
TpeboBaHWii, KOPPEKTUPOBATL CBOU
[e’icTBMS B COOTBETCTBUN C
N3MeHsIIoLLeNnCs cuTyaumen;

* yMeHUWe OLeHMBaTb NPaBUIbHOCTb
BbINOMHEHNs y4ebHoN 3agaun,
cobBCTBEHHbIE BO3MOXHOCTY €€
peLueHus.

KommyHukam ugHble:

* hbopMypOBaHVe 1 pasBuTne
KOMNEeTeHTHOCTK B obracTtu
Mcnonb30oBaHus
WHOPMaLMOHHO-KOMMYHUKALMOHH
bIX TexHonorui (MKT).
lNosHasamerbHbIe:

* yMeHue co3gaBaTb, NPUMEHSTb U
npeobpa3oBbiBaTh 3HaKK U
CMMBOIbI, MOAENN U CXeMbl AN
peLlueHuns y4ebHbIX u
no3HaBaTenNbHbIX 3aaad;

* YMeHWe onpeaensTb NOHATUS,
cosgaBaTb 0000LLEeHMS,
ycTaHaBnuBaTb aHanoruu,
KnaccuduumpoBaTtb,
camMocTosITeNbHO BbiGUpaThb

/INYHOCTHbIE
pesy/bTaThbl

K 0by4eHuio n
MO3HaHMWIo;

* (popmupoBaHme
LienocTHoro
MUPOBO33pEHNS,

COOTBETCTBYyKOLLEero

COBPEMEHHOMY

YPOBHIO pa3BUTUA

Hayku u
0o6LLEecTBEHHOW

OCHOBHblE

BUABI ges-

T€/IbHOCTU
obyuato-

wmxca
Ha ypoke/
BHEypO4YHOM

3aHATUU

lpodomkeHue

Ucnonb3oBaHu
e
o6opyaoBaHu

U0 O

YyeHnem
Autodesk
Fusion 360,
KOMMNbOTEPHA
A MbllWb

e

3
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LieneBasa
Copgepxa
Tema Hue YCTaHOBKa
ypoKa
n ab opatop- IAHanmM3 KoH- Wceneposatb
Haa paboTa CTPyKL MW, MoAernb KOH-
Ne 8. Nccne- dusnyeckme TeiHepa ¢
\joBaHne MaTepuansl. NOABWXHOW
cbopkm u co- BHeLwHui KPbILLKOW 1
3naHue o- BWA mopgenun.  [co3path B u-
Topeanuctuy-  |CeoicTBa 3yanusauuio
HOro Moaenu.
n3o0bpaxeHust PenpepvHr.
HacTtponku
BM3yanusauum

Kon-
BO
ya
coB

MAaHupyemble pesy/bTaTbl OCBOEHUS OCHOBHOI 06pa3oBaTe/IbHOM Nporpam-
Mbl OCHOBHOr O 0611ero 06prisosanus (B cootseTcTeumn ¢ Proc)

MpeameTHble
pesy/bTaThl

* BbINOMHATb YepTexu
M 3CKM3bI, a Takxke
paboTaTb B cuctemax
aBTOMaTU3MPOBaHHOIO
NPOeKTUPOBaHUS;

* BbINOMHATL 6a3oBble
onepauuv pegakrtopa
KOMMbIOTEPHOro
TPEXMEPHOro
NpPOeKTUPOBaHWS;

* co3pasatb 30-mo-
aenu, NpuMeHss
pasnuyHble
TexHomnorum,
ucnonb3ys
HeaBTOMaTU3NPOBaHH
ble n/unun
aBTOMaTU3MPOBaHHbIE
WHCTPYMEHTBI

YHuBepcciabHble yuebHble geiicteus (YYA)

MeTanpegmeTHbie
pesy/bTaTthbl

KrnaccudvKaumm, ycTaHaBnMBaTb
NPUYMHHO-CNEACTBEHHbIE CBS3N,
CTPOUTBL JIOTUYECKOE PacCyXaeHue,
YMO3aKo4YeHne (MHOYKTUBHOE,
0enyKTUBHOE, MO aHanoruun) u
nenaTb BbiIBOAbI

PeaynsmusHsie:

* YMEHWE CaMOoCTOSATENbHO
nnaHMpoBaTb NYTW AOCTUXEHUS
uenen, B TOM Ynucne
anbTepHaTUBHbIE, OCO3HAHHO
BblGMpaTb Hanbonee adpeKkTUBHbIE
cnocobbl peleHmnst y4ebHbIX 1
no3HaBaTenbHbIX 3aAay;

* YMeHMe COOTHOCUTL CBOU
OEeNCTBUS C NNaHMpyemMbiMu
pe3ynbTaTamu, OCYyLLECTBNSATb
KOHTPOIb CBOEN AesTEeNIbHOCTU B
npouecce AOCTUXEHUsI pe3ynbTaTta,
onpeaenaTb crocobbl AeicTBUlA B
pamKax NpeasIoXKEHHbIX YCIIOBUIA 1
TpeboBaHWIA, KOPPEKTUPOBATL CBOU
OEeNCTBUS B COOTBETCTBUN C
N3MeHsIIoLLLeNCs cuTyaunen;

* YMeHUWe OLeHNBaTb NPaBUIIbHOCTb
BbINOMHEHNs y4ebHON 3agauun,
COBCTBEHHbIE BO3MOXHOCTU €€
peLleHus. KoMMyHUKamueHble:

* hopmMmpoBaHME n pasBuTne
KOMMEeTEeHTHOCTM B obracTu
UCnonb30BaHUsi UHpopmaLMOHHO-

/INYHOCTHbIE
pesy/bTaThbl

* [OTOBHOCTb 1
CnocobHOCTb
obyyatoLmxcs K
CaMopa3BUTUIO U
camoobpasoBaHuo Ha
OCHOBE MOTMBaLNK K
obByyeHuto n
NO3HaHUIo;

* dhopmumpoBaHue
LLenocTHoro
MUPOBO33pEHUS,
COOTBETCTBYHOLLEFO
COBPEMEHHOMY
YPOBHIO pa3BUTUSs
Hayku u

= .

lpodomkeHue

OCHOBHblE
BUAbI AeA-
T€/1IbHOCTU
Ucnonb3oBauu
obyuato-
wmxca e6
Ha ypoe/ o6opyaoBaHu
BHEYpPO4YHOM
3aHATUU
MposegeHne |[KomnbloTep
uccnenosa- (HOyTBYK) C
HWS TpéXmep- |NpepycTa-
HOM Modenu  |HOBMEHHbIM
B CAMNP, co- |nporpamm-
3naHue o-  [Hbim obecne-
TOpeanucTuy- [4eHnem
HblX 306pa-  |Autodesk
XKeHun Fusion 360,
30-mopenu KOMMbIOTEpHas
MblLLIb

00 X=X
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LieneBasa
T Copgepxa
ema P yCTaHOBKa
ypoKa
BreknaccHoe |Pewenne no- |Passutne Ha-
MeponpuaThe [IMYecknx n BbIKOB npo-
«TypHup no  |[rpadmyecknx |eKTMpoBaHus
NHXeHepHo- [3agad. Pas- TPEXMEPHbIX
My Au3ariHy» [paboTka Moaernen B
30-NpoeKkToB  [cucTemax aB-
Ha 3ajaHHyl0  [ToMaTu3npo-
Temy BaHHOro Mnpo-
eKTVpoBaHNA

Kon-
BO

coB

MAaHupyemble pe3y/bTaTbl OCBOEHUA OCHOBHOM 06pasoBaTe/IbHOI nporpam-
Mbl OCHOBHOr O 0611ero obpasosaHus (B coorseTcTsum ¢ Proc)

MpeameTHble
pesy/bTaThl

* BbINOMHATb YepTexu
M 3CKM3bl, a Takxke
paboTaTb B cuctemax
aBTOMAaTU3NPOBaHHOMO
NPOEKTUPOBaHMS;

* BbINOMHATL 6a30Bble
onepauuv pegaktopa
KOMMbHOTEPHOTO
TPEXMEPHOro
NPOEKTUPOBaHWUS;

* cosgasaTb 3D-MO-
nenu, npumeHss

YHuBepca/bHble yuebHble gericteus (YYA)

MeTanpegmeTHbie
pesy/bTaThbl

KOMMYHMKaLMOHHBIX TEXHONOMK
(VIKT).

lNosHasamerbHbIE:

* YMEHWEe co3aaBaTb, MPUMEHATb
1 npeobpa3oBbIBaTh 3HAKK U
CMMBOJIbI, MOAENMN U CXEMbI ANS
peLUeHunst y4eBHbIX U
no3HaBaTenbHbIX 3a4auy;

* YMEHUe onpeaensitb NOHSATUS,
co3naBaTb 06006LeHus,
yCTaHaBnMBaTb aHanoruu,
knaccuduuymposaTb,
CaMOCTOATENbHO BbIONpaTh
OCHOBaHWA 1 KpUTepun ans
knaccudmkauum, yctaHasnmaaTtb
NPUYNHHO-CNEACTBEHHbIE CBA3MN,
CTPOUTL fornyeckoe
paccyxaeHune, ymo3aknoveHue
(MHOYKTMBHOE, AeAYyKTMBHOE, MO
AliAnAriama) 14 AARATL RLINARLE
PeaynsmugHbie:

* ymMeHue CaMoCTOSATENbHO
nnaHMpoBaTb NyTN AOCTUXKEHUS
uenewn, B TOM yncne
anbTepHaTMBHbIE, OCO3HaHHO
BblOMpaTh Hambonee
appeKkTnBHbIE cnocobbl
peLueHns y4eBHbIX n
no3HaBaTenbHbIX 3a4ay;

* yMeHue COOTHOCUTb CBOU
OEeNCcTBUS C NaHMpyemMbIMu
pesynbTaramu, OCyLLEeCTBAATb
KOHTPOMb CBOEeW AeATeNbHOCTY B

ANAILIAAAA AAATIAIFALIIAA

/INYHOCTHbIE
pesy/bTaThbl

* [OTOBHOCTbL 1
cnocobHocTb
oby4atoLmxes K
caMopasBuUTHIO U
camoobpa3oBaHuio
Ha ocHoBe
MOTUBaLMM K
oby4eHuto n
NO3HaHWIo;

* hopmumpoBaHne
LLeNnocTHOro
MUPOBO33pEHUS,
COOTBETCTBYHOLLEr0

lpodomkeHue

OCHOBHbIe
BUAbI Aes-
T€/IbHOCTU
Ucnonb3oBaHu
obyuato-
wmxca e6
BaHU
Ha ypoke/ obopyaosa
BHEypO4YHOM
3aHATUU
PelleHune 3a- VIHTepaKkTmB-
inad. AHanms Has gocka
npobnemMHbIX (NpoeKTop).
cuTyauui. HOyTOYK C
NpoekTnpo- npenycTa-
BaHue TPEx- HOBINEHHbIM
MepHon MO- nporpamm-
inenn B CAMNP  |Luim
obecneveHnem

IAutodesk Fusion
360,
KOMMbOTEpHas
MblLLb

) T O XXz
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n/n

Tema

CopeprKa-

LieneBasa
yCTaHOBKa
ypoKa

MAaHupyemble pesy/bTaTbl OCBOEHUS OCHOBHOM 06pasoBaTe/IbHOI nporpam-
Mbl OCHOBHOr O 0611ero obpasosaHus (B cooTseTcTBUM ¢ PIOC)

MpeameTHble
pesy/bTaThl

pa3nuyHble
TEXHONornu,
ncnonb3ys
HeaBTOMaTU3NPOBaHH
ble u/unu
aBTOMAaTU3MPOBaHHbIE

YHuBepca/nbHble yuebHble gericteus (YYA)

MeTtanpegmeTHbie /IN4HOCTHbIE
pesy/bTaThbl pesy/bTaThbl

06LLEeCTBEHHOW
NpaKTUKK

nensTb cnocobbl AeCTBUA B
pamMkax NpeanoXeHHbIX YCNOBUI U
TpeboBaHUii, KOPPEKTUPOBATL CBOU
[e’icTBMS B COOTBETCTBUN C
N3MEHSIOLLIENCS CUTYyaLmen;

* YMEHUe OLeHMBaTb NPaBUbHOCTb
BbINOMHEHUs1 y4ebHON 3aaum,
COBCTBEHHbIE BO3MOXHOCTU €€
peleHns. KoMMyHUKamueHble:

* hopmumpoBaHue u passutune
KOMMEeTEeHTHOCTM B obnacTtu
MCNoMb30BaHuWsA
MHPOPMaLNOHHO-KOMMYHUKaLMOHH
bIX TexHonorui (MKT).
lNo3HasamersibHbl€:

* YMeHue co3gaBathb, NMPUMEHATb U
npeobpa3oBbiBaTh 3HAKN 1
CUMBOIbI, MOAENN N CXEMbI AN
peLleHuns y4ebHbIx u
nosHaBaTenbHbIX 3a4ay;

* yMeHue onpeaensite NOHATUSA,
co3faBaTtb 0600LeHNs,
ycTaHaBnuBaTb aHanorum,
KnaccudpuumpoBaTtb,
CcamoCTosITENbHO BbIOGMpaTh
OCHOBaHUS 1 KpUTEPUM NN
KnaccudvKauun, yctaHaBnMearhb
NPUYNHHO-CNEeACTBEHHbIE CBA3N,
CTPOWTb NOTMYECKOe paccyxaeHue,
YMO3aKioYeHne (MHAYKTUBHOE,
OeAyKTUBHOE, MO aHanormmn) u
nenatb BblBOAbI

lpodomkeHue

OCHOBHble

BUAbI AeA-

T€/IbHOCTU
obyuato-

wmxca
Ha ypoke/
BHEYpPO4YHOM

3aHATUU

Ucnonb3oBaHu
e
o6opyaoBaHu

oUr O



TEXHO/IOIUA TOYKA P?CTA

CopepxaHue n hopma opraHM3aumm y4ebHbIX 3aHATUM NO TEXHONOMMMU
B 5—9 Kknaccax ¢ ucnonb3oBaHMEM MaTepuanbHO-TEXHUYECKOro
OCHalleHusA ueHTpa «Touka pocTta»

Hwxe onucaHbl cogepxxaHue 1 opma opraHmsaumm y4eGHbIX 3aHSTUIA No TexHornornm B 5—9
Knaccax C MCMonb3oBaHMEM MaTepuanbHO-TEXHUYECKOro ocHalleHus LeHTpa «Toyka pocTa» B
BMOE CLeHapueB ypoKoB, NlabopaTopHbIX paboT, BHEKNACCHbIX MEepOnpuUaTUI, TEM MPOEKTHbLIX U
TBOpYeckux pabor.

CueHapum ypoKoB

CueHapun ypoKOB BKMIOYaKT AWAAKTUYECKMe Martepuanbsl Ans npoBefeHus  yyYebHbiX
3aHATUN: 3aflaHnsA, TeCTbl, KAPTOYKW, LWABMOHbI, AaHHbIE AN KOMMPOBaHUS, OOMOSTHUTENbHYIO
nHpopmaumio. CopgepxaHve cueHapueB 3aHATUA  HanpaBneHo Ha opmMupoBaHue Y
obyyvaromxcsa npeacrasneHmn 06 akTyanbHbIX U NEPCNeKTUBHBLIX TEXHOMOMMAX MaTepuarbHON U
HemaTepuaneHon cdepbl, O MNOTPEOHOCTAX pblHKA B OMpenenéHHbIX MaTepuanbHbIX Un
MH(POPMALIMOHHBIX MpoAyKTax, O couuanbHOM 3HaveHun rpynn npodeccuii, BOCTpeboBaHHbLIX Ha
pervnoHaribHOM pblHKe Tpyada U T. M.

CueHaput ypoka Ne 1. Kmo makol uHxeHep U 4eMm OH 3aHUMaemcs

YpoBeHb 0bpasoBaHust: OCHOBHOE obLee.

MpeameT: TexHonorus.

YpoBeHb n3ydeHusi: 6a3oBbIN.

Tema ypoka: KTo Takon MHXeHep 1 YeM OH 3aHMMaeTCs.

Knacc: 5—7.

Tun ypoka: KOMOMHMPOBAHHBIN.

Llenb ypoka: cosgaTtb ycrnosua ans hopMmnpoBaHus npeacraBieHnsa o npodeccnn nHxkeHepa,

BOCTpebOBaHHOCTM €€ Ha pblHKE TpyAda B pervoHe NpoXuBaHUS.

MnaHupyembie pesynsmamei npeﬂ,MeTHble:

* XapakTepu3oBaTb MHXEHepHble CrneunanbHOCTU, CBA3aHHble C M3yvyaeMbiMU pasgernamu
«PobototexHuka», «30-mogenvpoBaHve U npoToTunMpoBaHuey», «KomnbioTepHas
rpadoukay», « IHXeHepHbI OU3anHy;

* XapakTepu3oBaTb CUTyaLMIO HAa perMoHanbHOM pbiHKe TpyAa, HasblBaTb TEHAEHUMU eé
pasBuTUS;

* Pa3bACHATb couManbHOe 3HavYeHue rpynn npogeccuii, BOCTpeboBaHHbIX HA perMoHanbHOM
pblHKE TpyAa;

* XapakTepusoBaTb rpynnbl NPeAnpuaTAA permoHa NPoXnBaHus;

* nonyyaTb OMbIT MOUCKA, W3BMEYEHUs, CTPYKTypupoBaHus n obpaboTkm mHdopmaumm o
nepcrnekTuBax pasBmMTUS COBPEMEHHbIX NPON3BOACTB U TEHAEHLUMAX UX Pa3BUTUS B PErMOHE
NPOXMBaHUA N B MMpe, a Takke nHdopmaunm o6 akTyanbHOM COCTOSHUM U NepPCneKkTuBax
pas3BUTUSA PErMoHanbHOro 1 MMPOBOTO pbiHKa TpyAa.

MeTanpegmMmeTHble:

* CTaBuUTb Uenb 1 hopMynupoBaTb 3agaqm co6CTBEHHOM 0Bpa3oBaTeNbHOW AEATENBbHOCTU C
YYETOM BbISIBIIEHHbIX 3aTPYAHEHNA N CYLLLECTBYIOLLINX BO3MOXHOCTEN;

* OLEeHMBaTb CBOI AEATENbHOCTb, aHanM3mpys n apryMeHTUpys NPUYMHbl JOCTVXKEHUS UK
OTCYTCTBUS NAaHMPYEMOro pe3ynbTaTa;

* (PpUKCUpOBaATb M aHaNN3NpPoBaTb AMHAMUKY COBCTBEHHbIX 0Opa3oBaTeNbHbLIX Pe3ynbTaToB;
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* COOTHOCUTb pearnbHble U NnaHupyemMble pe3ynbTaTbl MHOMBUAYaNbHOW 0Bpa3oBaTernbHON
AesATenbHOCTM U AenaTtb BblBOAbI O NPUYMHaX €€ ycnewHoCTU/addEeKTUBHOCTM UNN He-
yCneLwHOCTU/He3HEKTUBHOCTM, HAXOANTL CMOCOOLI BbIXOAA U3 KPUTUYECKON CUTyauuu;

* un3naraTb NOMAYYEHHY0 MHPOPMALIMIO, UHTEPMPETUPYS €€ B KOHTEKCTE pellaeMon 3agavu;

* onpefenatb HeobxoauMMble KIOYEBbIE MOMCKOBbIE CMOBa U (POPMMPOBaTL KOPPEKTHbIE
NMOWCKOBbIE 3aMnpocsl;

* OCYLLECTBMATb B3aMMOAENCTBME C IMEKTPOHHbIMW MNOUCKOBbIMU cucTeMamu, Gasamu
3HaHWN, cnpaBOYHMKaMU;

* popMMpoBaTb MHOXECTBEHHYIO BbIGOPKY M3 pasnMyHbiX UCTOYHMKOB MHAOpMaLuuM Ans
o6bekTMBM3aLMN pesynbLTaToB NOUCKA.

JInyHOCTHBIE:

* FOTOBHOCTb W CMOCOBHOCTL BECTM Auarnor ¢ ApyrMMn NiogbMU M OOCTUTaTb B HEM
B3aUMONOHUMaHusA (naeHTudukauma cebs Kak NonHonpaBHOro cybbekta obLeHus,
rOTOBHOCTb K KOHCTpyMpoBaHuto obpasa napTHépa no Auanory, TrOTOBHOCTb K
KOHCTpyMpoBaHuMio  obpasa  gonyctumblx  cnocoboB — Auanora, rOTOBHOCTb K
KOHCTPYMPOBaHMIO MpoLecca Auanora Kak KOHBEHUMOHMPOBaHUA WMHTEpecoB, npoueayp,
rOTOBHOCTb M CMOCOBHOCTL K BEAEHWIO NEPErOBOPOB).

Bpems peanusaumu: 1 akageMmyeckui yac.

O6opynoBaHue n matepuans: K, npoekTop, MynbTUMEOUAHBIN SKPaH.

XO[ YPOKA

OTan ypoka 1. MotuBauus Kk y4ebHOn AeATeNbHOCTU

lMpeanonaraemas NPOAOIMKUTENBHOCTE: 5 MUH.

MNeparornyeckas aesiTeNbHOCTb yunTens

Co30aéT NonoXNTENbHLIN 3MOLMOHANBHBIA HAaCTPOW Ha paboTy.

3agaéTt Bonpockl C y4ETOM BO3pPACTHbLIX 0COBEHHOCTEN, BOBIEKAs YYEHMKOB B 3BPUCTUYECKYHO
beceny:

1. KTo MOXeT co3gaBaTb TEXHUYECKYO AOKYMEHTALUMNIO N YepTeXn?

2. Y10 0bwero mexagy KOHCTPYKTOPOM, TEXHONOrOM, MPOEKTUPOBLLMKOM?

3. Ko co3gaét poboToB 1 ynpaenset ummn?

4. Kakue nHxeHepHble crneynanbHOCTU BOCTpeboBaHbl B HaLeM pernoHe?

5. Kakune nHxeHepHble cneumanbHOCTU MOryT NOSIBUTLCS B CEMbCKOM X03ancTBe B ByayLiem?

HanpaBnsieT y4eHKoB Ha hopMynmMpoBaHMe TeMbl U Lienu ypoka.

Y4yeb6Hasa gesaTenbHOCTb ObyuaroLwmxca

MobunmsyTcst 1 OpraHu3yrTCS Ha NPEeACTosLLyo paboTy.

BcTynatoT B Avanor ¢ yuutenem, BblCKa3biBatOT CBOK TOYKY 3PEHUSI.

OTBevaloT Ha BONPOCHI, apryMeHTUPYHOT OTBETHI.

CnepAaT 3a oTBETaMu 1 BbICKa3bIBAHUAMWN OPYrNX YYEHMKOB.

dopmynupytoT TEMy U Lenb ypoka.

MnaHnpyloT OeACTBUS MO JOCTUXKEHUIO LIernn YpokKa.

dTan ypoka 2. Aktyanusauumsa u o6o6weHne 3HaHumn

Mpeanonaraemas NPOAOCIKUTENBHOCTL: 10 MUH.

MNMeparornyeckasn OoesaTeNnbHOCTb yunuTens

MpeanaraeT BbINONHUTL 3afaHNe: Ha OCHOBE M30bpaXeHus noaen (Mx ogexabl, atpubyTos,
06CTaHOBKM) ONpeaennTb, KakoBa UX NPogeccnsa n cneumnanbHOCTb, B Kakon cdepe paboTatoT aTn
noau.
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[emMoHCTpupyeT Ha 9KkpaHe cnanabl C u3obpaxeHnem Ioaen pasnUyHbIX MHXEHEPHbIX
cneunanbHocTen (Hanpumep: NHXXEHEP-3ITEKTPOHUK, NHXEeHep-pPOBOTOTEXHUK,
NHXeHep-n3obpeTaTenb, MHXEHEeP-NPOrpamMMnUCT, UHXXEHEP-CTPOUTENDb, UHXEHEP-XUMUK, UHXEHEP
no 6ypenHuto n 1. n.).

YyebHasn peAaTenbHOCTbL 06yYaroLWmMxca

N3yyaloT un300paxeHnss nwogen, nbliTaloTcs onpeaennutb, K Kakon npodeccun  un
cneunanbHOCTN OHN OTHOCATCS, KakoBa cdhepa nx AesTeNbLHOCTH.

BcTtynatoT B Avanor ¢ yunTtenem, BbiCKa3biBatOT CBOK TOUKY 3PEHMUSI.

OTBeYaloT Ha BONPOCHI, apryMeHTUPYHOT OTBETLI.

CnepAaT 3a oTBETaMU M BbICKa3blBAHNUAMWN OPYTNX YYEHUKOB.

9Tan ypoka 3. UsyyeHne HoBoro matepuana
MNpegnonaraemas NPoaoMKUTENBHOCTL: 12 MUH.
MNeparornyeckas AesTeNnbLHOCTb yuyUTens
OpraHu3dyeT OCBOEHME HOBbIX MOHATUMA C MCMONb3OBaHWEM npeseHTaumn. Ha cnanpgax
oTpaxeHa cnegyroLas MHPOpMaums:
1. Tpodeccusa «mHxeHep».
NcTopusa ctaHoBReHUs npodeccuu.
Buabl MHXeHepHbIX cneumanbHOCTEN.
AKTyanbHble npogeccun B 0651aCT UHXEHEPUMN.
Mpodpeccum, koTopble NCNoNb3yT POOOTOB.
NrxeHepbl ByayLuero B cenbCKoOM X035MCTBe.
yqeGHaﬂ OeATenbHOCTb O0yYalLWmnxcs
Cniywatot o6bscHeHne yunTens.
PuUKCUPYIOT NONYYEHHYIO MH(POpMaUMIO B TeTpagsX.

SEGIEANN

OTan ypoka 4. lpoBepKka NOHUMaHUA U NEPBUYHOIO 3aKpenneHus

Mpeanonaraemas NPOOOIMKUTENBHOCTb: 8 MUH.

MNeparornyeckas goesTeNbHOCTb yunTtens

OpraHugyeT paboTy B Manbix rpynnax. [Jennt y4eHMKOB Ha Tpw rpynnbl ANs BbIMNONHEHUS
paboThbl.

MpeanaraeT BbINOMHEHWE uccnegoBaTenbCckorM paboTbl C UCNONMb30OBAHMEM MapLUPYTHbIX
NNCTOB:

1. CocTaBuTb XapaKTepUCTUKY OCHOBHbIX NPeAnNPUATUI B PErMOHe Hallero NpoXuBaHus, rae
Ha NPOM3BOACTBE TPYAATCA UHXEHEPDI.

2. NMpowunssecTn aHann3 BocTpeboBaHHOCTN NPOeccnn nHxXeHepa Ha pbliHKe TpyAa B pernoHe
HaLLero NpoXuBaHus.

3. Hantn y4yebHble 3aBegeHns B CBOEM pervoHe, roe o6y4alT  MHXEHEPHbIM
crneumanbHOCTAM.

YyebHasa peAaTenbHOCTbL OOyyvaroLWwmMxca

OpraHusyloT COBMECTHYIO AeSATENbHOCTb B rpynnax.

MpoBoadaT nccnegoBaTtenbCckyto paboTy ¢ NCNONb30BaHMEM MapLUPYTHbIX UCTOB.

OT16bupatoT Heo6Xx0aANMY MHOPMALNIO N3 NPEOSTIOXKEHHBLIX MCTOYHUKOB.

MpencTaBnsaioT UTOr paboTbl.

d1an ypoka 5. KoHTponb ycBoeHMs MaTepuana, KoppeKkumsa owmbok
Mpegnonaraemas NPOOOMKUTENBHOCTL: 5 MUH.

MNeparornyeckasn goesATeNbHOCTb yunTens

KoHTponuvpyeT BbinosiHeHWE paboThbl.
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OcyuwiecTtBnsieT He06XoaNMYHO NOMOLLIb.

Koppektupyet xog paboTbl, akLueHTUpyeT BHUMaHNE Ha BO3MOXHbIE OLUMOKMN.
MogBoanT UTOrM NpoaenaHHon padoThl.

YyebHan peAaTenbHOCTbL 06yyvarowmxca

MpoBOASAT CAMOKOHTPOSb, HAXOAAT U UCMPABNSAIOT BO3MOXHbIE OLUNOKN.
MoaeoaaT ntor paboTsbl.

ATan ypoka 6. UHdhopmauus o TBOpUYeCKOM 3agaHuMu u pednekcus

lMpeanonaraemas NPOAOIMKUTENBHOCTL: 5 MUH.

Meparornyeckasa AeATeNbHOCTb yYuTensa

Mpepnaraet TBOpYECKOE 3aaHue: BNUCATb HEJOCTAOLLY0 MHPOPMALMIO B MapLUPYTHBIN

JINCT.

lMomoraeT ocyLwecTBUTbL pedreKCUBHYO y4eOHY0 AeATENbHOCTL HA OCHOBE BOMNPOCOB:

1. W3meHunockh nu Balle npeactaBrneHnsi 0 NPodeccum «MHXeHep» N B YéM?

2. Bbinv nn gocTurHyThl BaMn Lienu, koTopble Bbl Ans cebst onpeaenvny B Havane ypoka?
YyebOHasa AeATeNnbHOCTbL OOy4varowmxcs

duKcupyOT TBOpPYECKOE 3agaHne B TETpaaw.

OcywwecTtBnatoT pednekcunto y4ebHon 4esaTenbHOCTU.

CooTHOCAT pesynbTaThl y4eOHON OEATENBHOCTM C MOCTABNEHHOW Lernblo, NAaHnpyoT

JanbHenune Lenu 0esaTenbHOCTU.

MATEPUWAIbI OnA NoarotoBKU K YPOKY
MaTtepuan ans konupoBaHusi
MapLpyTHbIA IMCT ANs BbINOSTHEHWS UCCIedoBaTENbLCKON paboThl

PO obyyvaroumxcs
MpeonpuaTuS B permoHe NpoXuBaHus, rae Ha NPOM3BOACTBE TPYAATCA UHXEHepbI
XapakTepuctuka
HanmeHoBaHue

npeanpusaTusa
1.
2.

AHanus Boctpe6oBaHHOCTU Npod)ecCUn UHXKeHepa Ha pbiHKe TPyAa B PerMoHe Halero NpoXxXvuBaHuWs
TpeboBaHusA Kk kKaHAMpaType
WHxeHepHasn HanmeHoBaHue opraHusaumm,
crneunanbHOCTb npeanpuaTusa

1.
2.

YyebHble 3aBeAeHUA B HalleM pPermoHe, rae o6y4aroT MHXeHEepPHbIM crneuvanbHOCTAM

YcnoBus noctynneHus
HaunmeHoBaHue yye6HoOro HaumeHoBaHue
3aBegeHuUnA crneunanbHOCTH
1.
2.
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NMepeyeHb [AOCTYMHLIX MCTOYHUKOB WHoOpMauun: canT npodopueHTauum (Www.
proforientator.ru), cant «bonblwaga nepemeHa» (bolshayaperemena.online), cant «lMpoekTo- pusa»
(proektoria.online), cant «bunet B 6yaywee» (bilet-help.worldskills.ru).

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

Bugeodmnem «lMpodeccun byayiero» — poboTOTEXHMKA N MALLMHOCTPOEHME.

MNepeyeHb akTyanbHbIX TeM Ansa obcyxaeHun: «lpodeccun Byayuiero», «HA yepes 10
net», «KTo Takon arpoknbepHeTUK?», «B MHXeHepbl A nonay, NyCTb MEHS Hay4yaT».

Cuenapuli ypoka Ne 2. Kak cmamb uHxeHepom. Kakumu kadecmeamu OO/mKeH

obnadame xopowul cneyuanucm

YpoBeHb 06pa3oBaHnA: OCHOBHOE obLee.

MpeameT: TexHonorus.

YpoBeHb nsydeHus: 6a3oBbIn.

Tema ypoka: Kak ctaTb mHXeHepom. Kakmmu kadvectBamu [OrKeH obnagate XOpoLumii
cneumanucr.

Knacc: 5—9.

Tun ypoka: KOMOUHUPOBAHHbIN.

Llenb ypoka: cosgatb ycnosusa and opMMpOBaHUSA NPeAcTaBNeHus O NyTsX MNOonyvyeHus
npodeccnn «MHXeHep»; afeKkBaTHOro NpeacTaBeHns YYEeHUKOB O CBOEM NpPodeCcCroHanbHOM
noTeHumnane Ha OCHOBE CamMOaNarHOCTUKMN.

I'InaHupyeMb/e pe3yrnbmambl

MpeameTHble:

* aHanuanpoBaTb M 060CHOBbIBaTb CBOW MOTMBbI U MPUYMHBI MPUHATUSA TEX U UHbIX
peLleHnin, CBA3aHHbIX C BbIGOPOM U peanusaumen obpasoBaTeribHON TPAEKTOPUMK;

* aHanuaupoBaTb CBOM BO3MOXHOCTWU W NPeanoyTeHUsi, CBSA3aHHblE C OCBOEHWEM
onpegenéHHoro ypoBHsa obpasoBaTeribHbIX NPOrpaMm 1 peanuaaumen Tex Unn HbIX BUOOB
OeATenbHOCTY;

* npegnaraTb anbTepHaTUBHbIE BapuaHTbl 06pas3oBaTenbHON TpaekTopum Ans
npodeccmoHasribHOro pasBuUTUA.

MeTanpegmeTHble:

* aHanuaupoBaTb CyLLeCTBYOLMeE 1 NnaHnpoBaTb OyayLimne obpasoBaTternbHble pe3ynbTaThl;

* CTaBWUTb Lenb 1 HopMynMpoBaTh 3adadm cOGCTBEHHON 0Opas3oBaTeENbHON AEATENBHOCTU C
YYETOM BbISIBNIEHHbIX 3aTPYOHEHWUI U CYLLIECTBYIOLLMX BO3MOXHOCTEMN;

* BbICTpavBaTb XW3HEHHble NNaHbl Ha KPaTKOCPO4YHOe Oyayulee (onpenenatb ueneBble
OpUEHTUPbI, OPMYyNMPOBaTb adeKkBaTHbIE UM 3a4a4uv U npeanarate AENCTBUS, yKasbiBasa 1
060CHOBbIBasA NOrMYeCcKyto NocneaoBaTeNbHOCTb LLAroB);

* NIaHUpoBaTb M KOPPEKTUPOBATb CBOK MHAMBMAYANbHYIO 06pa3oBaTENbHYIO TPAEKTOPUIO;

* OLEHMBATb CBOI AEATESIbHOCTb, aHanM3mpys n apryMeHTUpys NpUYmMHbl JOCTVXKEHUS UK
OTCYTCTBUS NMaHMPYEMOro pe3ynbTaTa;

* oMKCUpOBaTb M aHaNU3NpoBaTb AMHAMUKY COBCTBEHHbIX 06pa3oBaTeNbHbIX Pe3yrbTaTos;

* COOTHOCMUTb pearibHble U NnaHupyemMble pesynbTaTbl MHANBMAYANbLHON 0bpa3oBaTenbHOM
AeATenbHOCTM U fenaTtb BbiBOAbI O MpUYMHaxX €€ yCnelwHOCTU/adEKTUBHOCTN UNn
HeycneLwHOCTU/HeadPPEKTUBHOCTM, HAXOAMTb CNOCO6bI BbIXOAa N3 KPUTUYECKOW CUTYaLNW;

* n3naraTb MOMNy4YeHHY0 MHPOPMaLMIO, UHTEPNPETUPYS €€ B KOHTEKCTE peLlaeMoin 3aaquu.
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JInyHoCTHbIE:!

* TOTOBHOCTb 1 CNOCOBHOCTb K CaMOpasBUTUIO 1 camoobpa3oBaHMO Ha OCHOBE MOTMBaLUN K
06y4YeHMN0 N NO3HAHMIO;

* TOTOBHOCTb W CMOCOOHOCTb K OCO3HAaHHOMY BbIOOPY K MOCTPOEHUIO AanbHEenLen
MHONBMAYanNbHON TpaekTopun obpasoBaHusa Ha 6ase OpMeHTUPOBKN B MUpe nNpodoeccuii n
npogeccnoHanbHbIX NPEeANOYTEHNI, C YYETOM YCTOMYUBbLIX NO3HABaTENbHbLIX MHTEPECOB;

* TOTOBHOCTb M CMNOCOBHOCTb BECTU AManor ¢ ApYrMMW fiogbMU W JocTuraTb B HEM
B3aMMOMOHUMaHUS (naeHTudMKauma cebsa kak MnonHonpaBHOro cybbekta obuieHus,
FrOTOBHOCTb K KOHCTpPyMpoBaHut0O oOpas3a napTHEpa NoO Auanory, TrOTOBHOCTb K
KOHCTpyMpoBaHuto  obpasa  gonycTuMbiXx  cnocoboB  guanora, T[OTOBHOCTb K
KOHCTPYMPOBaHUIO MpoLecca Ananora Kak KOHBEHLMOHMPOBAHUS MHTEPEecoB, Mpoueayp,
FOTOBHOCTb U CMOCOBHOCTb K BEAEHUIO NEPETOBOPOB).

Bpemsa peanusauun: 1 akagemumyeckuin vac.

O6opynoBaHue 1 matepuansl: K, npoekTop, MynbTUMEANAHBIA 3KPaH.

XOOYPOKA

9Tan ypoka 1. MotuBaums K y4eOHOM AeATENIbHOCTU

MNpegnonaraemas NPogoMKUTENBHOCTL: 5 MUH.

MNeparornyeckas AesTeNnbLHOCTb yuynTens

Co30aéT nonoXuTenbHbIN AMOLMOHANbLHBLIN HACTPOW Ha paboTy.

3aaaét Bonpochkl, BOBrieKasi YHEHNKOB B 9BPUCTUYECKYtO Beceny:

1. I'ae MOXHO NO3HAKOMUTLCS € Npodeccuen nHxxeHepa n nonpobosaTb CBOU CUMbI?

2. 3agyMbiBanuchb v Bbl, YTO JOSMKEH YMETb COBPEMEHHbIN UHXEHep?

3. Kakumn kadectBammn [JormkeH obnagaTb 4YeENoBEK, KOTOpbIA BbiOMpaeT npodeccuio
NHXxeHepa?

HanpaBnsieT y4eHKoB Ha hOpMynMpoBaHUs TEMbI U LIENK ypoka.

YyebOHasa AeATeNbHOCTbL OOy4varowmxcs

MobunmnsyTcs 1 OpraHu3yTCs Ha NPeacTosiLyto paboTy.

BcTynatoT B Avanor ¢ yuuTenem, BblCKa3biBatOT CBOK TOYKY 3PEHUS.

OTBevaloT Ha BONPOCHI, apryMeHTUPYIOT OTBETHI.

CnepAaT 3a oTBETaMu 1 BbICKa3bIBAHNAMU OPYINX YYEHUKOB.

dopmynupytoT TEMy U Lenb ypoka.

MnaHnpytoT paboTy MO AOCTWKEHUIO LENN ypoKa.

OTan ypoka 2. AkTyanmsauua n o6o6LeHne 3HaHMA

lMpeanonaraemas NPOAOIMKUTENBHOCTL: 5 MUH.

MNeparornyeckan goesaTeNbHOCTb yunTens

MpeanaraeT BCMNOMHWUTL MEpPEYUCIIEHHbIE Ha MPOLWINOM 3aHATUM y4ebHble 3aBefeHuns, rae
0o6yyYatloT NHXEHEPHbIM CneumanbHOCTAM.

MpeanaraeT BbINONHUTL 3ag4aHuNe: Ha OCHOBE N300paxxeHNsa noaen pasnuyHbIX MHXEHEPHbIX
crneumanbHOCTEN OnpeaenuTb, KakuMmu BaXHbIMM Ons npodeccun KavyecTBamMyv OHWU LOSDKHbI
obnapatb.

[demMoHCTpupyeT Ha aKpaHe cnamgbl C M300paxeHWeMm naen pPasfnyHbiX WUHXEHEPHbIX
creymanbHOCTEN (Hanpumep: NHXXEHEeP-3NEeKTPOHMK, NHXeHep-pobOTOTEXHUK,
NUHXeHep-nzobpetaTenb,  MHXEHEpP-NPOrpaMMUCT,  UHXEHep-CTpoUTemnb,  WUHXEHEep-XMMUK,
NHXeHep no BypeHuto u T. n.).

YyebHasn peAaTenbHOCTbL OOyyvaroLwmxcs

MepeuncnaoT yyebHble 3aBeaeHus, rae obyvaroT NHXEHEPHbIM CneunanbHOCTAM.

BcTynatoT B Avanor ¢ yuuTtenem, BblCKa3biBatOT CBOK TOYUKY 3PEHUSI.
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OTBevaroT Ha BOMNPOCHI, apryMmeHTUpyrT OTBEThI.
Cnepsat 3a oTBETAMM U BbICKa3blBAHNSMUN Apyrmx y4eHUKoB.

9Tan ypoka 3. UsyyeHne HoBoro matepuana

MNMpeanonaraemas npogomkUTENbHOCTL: 10 MUH.

MNeparornyeckas aesiTeNbHOCTbL yunTens

OpraHusdyeT OCBOEHME HOBbIX MOHATUA C MUCMoNb3oBaHWEM npeseHTauun. Ha cnanpax
oTpaxeHa cnegyroas MHPopMaums:

1. lNepBble Warn B MXXEHEPHOM Jene.

2. NytTn 3HakomcTBa (yyYacTne B pasnUYHbIX WHXEHEPHbIX onuMnuagax W KOHKypcax, B
copeBHoBaHusx JuniorSkills Russia).

3. MNonyyeHne obpasoBaHusa (y4ebHble 3aBedeHUs pervoHa, Kakue ycroBus MOCTYNMeHus,
BMAbI M POpPMBbI NoryyeHns obpasoBaHus).

4. XapaKTepuctuka KayecTts, HeOBXoOUMbIX AN NOCTPOEHMS YCNELLIHON Kapbepbl UHXeHepa
(cnocobHOCTU, NMUYHbIE Ka4ecTBa, MHTEPECHI U CKITOHHOCTN).

YyebOHasa AeATeNnbHOCTbL OOy4varowmxcs

CnywarT 06bACHEHWE yunTens.

PuUKCUPYIOT NONYYEHHYO MHPOPMaLMIO B TeTpaasix.

9Tan ypoka 4. lpoBepka NOHUMaHUSA U NEPBUYHOIO 3aKpenneHus

Mpegnonaraemasi NPOLOMKUTENBHOCTL: 15 MUH.

MNeparornyeckas aesiTeNIbHOCTb yunTens

MpeanaraeT y4eHMKaMm CaMOCTOATENBHO NPOAMArHOCTUPOBAaTL CBOM MHTEPECH! U CKITOHHOCTU
AN BbISBNEHUs U (popMMpoBaHUSA NpodeccnoHanbHO BaXHbIX kayecTB. BblgaéTt GnaHkm gns
OTBETOB U CTUMYJIbHbIA MaTepuan (ONPOCHWUKN, BnaHkn ¢ 3agaHnsmMm).

MosicHsaeT xog paboTbl. 3a4nThiBAET MHCTPYKLMIO.

Ha ycmoTpeHue yuntens y4eHnkam MoryT BbiTb NpeanoxeHbl cneayowme MeToanKN:

1. OudbdepeHumnanbHo gmuardHoctnyeckuin onpocHuk (O00) E. A. Knumosa (5—7 kn.).

2. Metoguka «Ipodunb» (B mogndmkaumm . B. Pe3zankmHon metoauka «Kapta nHtepecos»
MonomwToka) (5—7 kn.).

3. Mogudukaumsa metoamkm k. Xonnavga (8—9 k).

4. TeCT MexaHM4ecKoM MNOHATNMBOCTM BeHHeTa (CnyXuT Ons BbISBNEHUS TEXHUYECKUX
cnocobHocTen nogpocTkoB) (8—9 kr.).

Yyeb6Hasa gesaTenbHOCTb ObOyualoLwmxca

3HaKoMATCSA ¢ X040M paboThl.

BbINONHSAIOT 3a4aHns B COOTBETCTBUM C MHCTPYKLMENR.

OTan ypoka 5. KoHTponb ycBoeHMsA maTepuana, KoppeKkums ownobok
Mpeanonaraemas NPOAOIKUTENBHOCTL: 5 MUH.

MNMeparornyeckan gesTeNbHOCTbL yunTtens

KoHTponvpyeT BbinosiHeHWe paboThbl.

OcyuwiecTtBnsieT Heo6XoaNMYHO NOMOLLIb.

Koppektupyet xog paboTbl, akueHTUpyeT BHUMaHNE Ha BO3MOXHbIE OLUMOKM.

lMomoraeT obpaboTtaTb pes3ynbraTthl camogmarHocTuku. [logBoguT MTOrM NpogeriaHHON
paboThbl.

YyebHasn peAaTenbHOCTbL OOyyvaroLWwmxca
MpoBOAAT CAMOKOHTPOIb.

O6pabaTbiBaloT pesynbTaTbl camoanarHocTukn. MNMoaBoasaT pesynbTatbhl paboTbl, (UKCUPYIOT
B TETpaau.
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ATan ypoka 6. UHdopmauus o TBOpUYeCKOM 3aaHumn U pedpriekcus

Mpegnonaraemas NPOOOMKUTENBHOCTL: 2 MUH.

MNMeparornyeckas geaTenbLHOCTb YyYUTens

MpepnaraeTt TBOpYEckoe 3adaHWe: COMOCTaBUTb CBOW XKU3HEHHble U MpodheccuoHarbHble
nepcrnekTuBbl C pesynbTaTaMuM TeCTUPOBAHWUA, caernaTtb BbIBOAbI, kakme npodecCnoHanbHo
BaXkHble KayecTBa He06xo4MMO (POPMUPOBATD.

lMomoraeT ocyLecTBUTbL pednekCUBHYO y4ebHyo AeATENbHOCTL Ha OCHOBE BONPOCOB:

1. YTto HOBOro y3Hanu cerogHsa?

2. Y10 nokasanocb 0COBGEHHO MHTEPECHBIM N BaXKHbIM?

3. YUTO HYXXHO 3HaTb 1 YEeMY YYUTbLCA, YTOObLI ObITb YCNELLHbIM B Npodeccum nHxeHepa?

Bbinu M QOCTUMHYTLI BaMy LENK, KOTopble Bbl A1s cebs onpegenvnun B Havane ypoka?

YyebOHasa AeATeNnbHOCTbL OOy4arowmxcs

DuKCUPYIOT TBOPYECKOE 3aaHne B TeTpaaw.

OcyLwecTtBnsatoT pednekcuio y4ebHom aesaTenbHOCTY.

CooTHOCAT pesynbTathl y4ebHOM [esATenbHOCTM C MOCTaBNEHHOW UEenbiko, NNaHupyoT
JanbHenune Lenu gesaTenbHOCTU.

MATEPUAINbI ANA NnoarotToBKU K YPOKY

* OuddepeHumanbHo guarHocTnyeckunin onpocHuk (OOO) E. A. Knumosa (MHCTpyKums, 6naHk
Ons oTBeToB, 06paboTka pe3ynbLTaToB).

* MeTtoauka «lMpocunb» (MHCTPYKUMS, BnaHk Ans oTBeToB, 06paboTka pesynbLTaTos).

* Moandukaunsa metogukm k. XonnaHga (MHCTpyKumMs, 6naHk ans otBeToB, obpaboTka
pe3ynbTaToB).

* TecT MexaHn4eckon NOHATNINBOCTN BeHHeTa (MHCTPYKUKMS, 3agaHune, 6naHk Ans oTBeToB.,
©naHK npaBUIbHbIX OTBETOB, 06paboTka pe3ynbTaToB).

MepeyeHb AOCTYMNHbLIX MCTOYHUKOB MHOpMaLIMK: canT npodopreHTaumm (Www.
proforientator.ru), cant «bonbluias nepemeHa» (bolshayaperemena.online), cant «lpoekTo- pusi»
(proektoria.online), cant «bunet B 6yayuiee» (bilet-help.worldskills.ru). BugpeodparmeHT
(ccbinkn) http://navigatunn.ru/

Buaeodunbembl 0 Beibope npodgeccun.

JononHutensHas nHcpopmauma:

1. Cepebpsikos A. ., KysHeuos K. I., Xoxnoe H. A. Mosi 6yayuwasn npodeccnd. TecTbl no
npodeccmoHarnbHOM OpUEHTaLMN LWKOMBbHUKOB. 9 knacc. — M.: lNpoceelueHne, 2021.

2. KysHeuos K. ., lpueopeesa U. B., Kyswu+osa O. Jl., Cepebpsikog A. I. Mosi byaywias
npodeccmsa. TecTbl N0 npodeccnoHanbHOW OpUEeHTaUuK LWKOMbHMKOB. 8 knacc. — M.:
lMpoceelueHne, 2021.

3. PezankuHa [. B. TexHonorus. [lpodeccrnoHanbHoe camoonpeneneHue. JIMYHOCTb.
Mpodreccusn. Kapbepa. 8—9 knaccel. YuebHuk. — M.: poda, 2020.

CueHapuli ypoka Ne 3. YpoK-3KCKypcusi Ha CO8peMeHHoe npednpusmue 8 pecuoHe npoxueaHus

YpoBeHb 0b6pa3oBaHnNA: OCHOBHOE ofLuee.

MpeameT: TeXHoMorus.

YpoBeHb n3yvyeHus: 6a3oBbIn.

Tema ypoka: SKCKypcus Ha COBpeEMEHHOE npeanpusaTue.
Knacc: 5—9.

Twun ypoka: aKkcKypcusi.
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Llenb ypoka: cosgaTb ycroBusi ans <opMUpOBaHWs Yy oOyvalomMXcsi  LenoCTHOro
npeacraeneHnss 06 0COGEHHOCTAX OpraHM3auMM COBPEMEHHONO MPOU3BOACTBA, MO3HAKOMUTL C
TEXHOIOrMYECKMM MPOLLECCOM, C OCHOBHbIMM MpPOdeccUsIMK, Y4acTBYIOLIMMU B OaHHOM
NpoOun3BOACTBE.

lNMnaHupyembie pe3ynbmamsi

MpeomeTHble:

XapakTepu3oBaTb CUTYaLMIO Ha PerMoHanbHOM pbiHKE TpyAa, HasblBaTb TEHAEHUMMN eé
pasBuUTUS;

PasbACHATL counanbHoe 3HaYeHue rpynn npodpeccuini, BOCTpeGoBaHHbIX Ha PerMoHanbHOM
PbIHKE TPYAa;

XapakTepusoBaTb rpynnbl NPeAnpPUATUIA PErMoHa NPOXMBAHUS;

nomny4yaTb ONbIT MOWCKAa, W3BMNEYEHUS,, CTPYKTYPUPOBaHMA M 006paboTKM MHGOpMaLMK O
nepcrnekTMBax pa3BUTUSA COBPEMEHHbIX NMPOU3BOACTB Y TEHAEHLUMSIX UX PAa3BUTUS B pErMOHe
NPOXMBaHUS U B MUPE, a Takke MHdopmaummn o6 akTyanbHOM COCTOSIHUM U NepcrnekTuBax
pa3sBUTUA PEerroHanbHOro U MMPOBOIO PbiHKAa Tpyaa.

MeTtanpegmeTHble:

aHanuanpoBaTb CyLLeCTByOLWMNe 1 NnaHupoBaTh byayuime obpasoBaTenbHble pesynbTaThl;
CTaBuTb Lenb 1 hopMynupoBaTth 3agaqmn cobcTBeHHoN obpasoBaTenibHON AeATENBbHOCTU C
YYETOM BbISIBNIEHHbIX 3aTPYOHEHU U CYLLIECTBYHOLLNX BO3MOXHOCTEMN;

nanaratb NONy4YeHHY0 HOPMaLMIO, UHTEPMNPETUPYS €€ B KOHTEKCTE peLlaeMon 3agadn.

JINYHOCTHBIE:

FOTOBHOCTb W CMOCOOHOCTb BECTW Auanor ¢ ApyrMMu fgbMu U OOCTUraTb B HEM
B3aMMOMNOHUMaHus (ngeHTudumkauma cebs kKak MonHomnpaBHOrO cybbekTa obLeHus,
FOTOBHOCTb K KOHCTpyMpoBaHutO obpasa napTHEpa Mo Auanory, roTOBHOCTb K
KOHCTpyMpoBaHuio  obpasa  gonycTUMbIX  cnocoboB — gwanora, rOTOBHOCTb K
KOHCTPYMPOBaHUIO MpoLecca guanora kak KOHBEHLMOHMPOBAHUS MHTEPECcOoB, Mpoueayp,
FOTOBHOCTb M CMOCOOHOCTb K BEAEHUIO NEPETOBOPOB).

Bpemsa peanunsauun: 1 akagemMmyeckuin yac.

XO[ YPOKA

OTan ypoka 1. MotuBaums K y4eOHOM AeATENIbHOCTU
lMpeanonaraemas NPOAOIMKUTENBHOCTE: 5 MUH.

MNeparornyeckas goesTeNbHOCTb yunTtens

Co30aéT NonoXNTENbHLIN 3MOLMOHANbHBIA HACTPOW Ha paboTy.
3aaaét Bonpochkl, BOBMeKasi yHEHNKOB B 3BpUCTUYECKYLo Beceay:
1. Kakoe npegnpustie NnpeacTouT Ham NnoceTuTb?

2. Kakyto npogykumio BeinyckaeT npegnpuatme?

3. PaboTHukn Kakmx npodeccuin TpyaaTcsa Ha NponssoacTee?
HanpaBnsieT y4eHnKoB Ha hopMynmMpoBaHMe TeMbl U LIenu ypoka.
YyebHasa peAaTenbHOCTb obyyvarowmxca MobunmsyoTca

N OpraHn3yoTCa Ha NPeacTosLLyo paboTy.

BcTtynatloT B Avanor ¢ yuutenem, BblCKa3biBalOT CBOK TOYKY 3PEHUSI.
OTBevaloT Ha BONPOCHI, apryMeHTUPYIOT OTBETHI.

CnepAaT 3a oTBETaMu 1 BbICKa3bIBAHUAMWN OPYTNX YYEHMKOB.
dopmynupytoT TEMY U LEenb ypoka.

MnaHmpytoT paboTy MO AOCTKEHUIO LENN YPOKa.

dTan ypoka 2. AKTyanusauma u o6o6ueHne 3HaHUN
Mpegnonaraemas NPOOOMKUTENBHOCTL: 5 MUH.
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Meparornyeckasa neaTenbHOCTb yunTens
I'Ipep,naraeT BCMNOMHUTb, C KaKUMW OCHOBHbLIMU NMpeanpuAaTuaMmn B permoHe npoxxmBaHus

YYEHUKN yXKe 3HAaKOMbI, MHXXEeHEePbl KaKnxX cneunanbHOCTEN Tam pa60Ta+0T.

HanomunHaeT o npasuiiax nosegeHna n TeXHNKn ©e3onacHOCTU BO BpeMA HaxoXaeHna Ha

npeanpusTum.

3HaKoOMUT C NpeAcTaBuTENEM NpeanpuaTUsi, KOTopbI ByaeT NpoBOANTL 3KCKypcuio. YuebHas
AesATeNbHOCTb OGy4atrowumxcs

I'Iepeqvlcnmm OCHOBHbIEe nMpeanpuaTnAa B permoHe npoXxXnBaHms, C KOTOPbIMU YK€ 3HaKOMbI, U

cneunanbHOCTU NHXXEeHEePOB, KOTOPbIE TaM pa60TafOT.

BCTyI'IaI'OT B Ananor Cc ydutenem, BbiCKa3dbiBalOT CBOKO TOYKY 3PEHNA.
3HaKkoMATCS ¢ npeacrasuTenem npeanpuaTmnA.

9Tan ypoka 3. UayyeHne HoBoro matepuana

Mpepnonaraemas NPOSOMKUTENBHOCTL: 20 MUH.

Meparornyeckas peaTenbLHOCTb yunTens

MpeanaraeT npoBecTV UccneaoBaTeribCKyto paboTy C UCNONb30BaHMEM MapLLPYTHOro NncTa.
NcTopusa passutus npeanpuatus.

Mpoaykuus, Bbinyckaemas npegnpuaTnem.

3HaveHve NpeanpusaTis B pasBuTe permoHa.

lMepcnekTnBbl pa3BnTUA NPEAnpPUSTUS.

YncneHHOCTb COTPYOAHNKOB NPEeAnpUATUS.

CTpyKTypHble noapasgeneHus, uexa npou3BoacTea.

TexHonornyeckue atanbl NPON3BOACTBA.

MepeyeHb 06opynoBaHus.

Mpodeccumn n cneumnanbHOCTM COTPYAHUKOB NPeanpuUaTUS.

10. MpodbeccroHanbHble TpeboBaHWs, NpegbABNAEMbIE K MHXEHepam SaHHOIro

©CoNG~wNE

npeanpusTus.

11. TMepcnekTuBbl NpodeccnoHanbHOro pocta NHXeHepa Ha NpeanpusTUn.

12. Kakue cneumanucTtbl BocTpeboBaHbl Ha Npegnpuatun? TpeboBaHus K kaHaugaTam.
YyebOHasa AeATeNnbHOCTb OOy4varowmxcs

CnywatoT pacckas npeacraBuTens NpeanpusaTms.

[MpoBoaAT nccnegoBaHue, BblYEHSIOT HEOOXoaMMY0 MHpOpMaLUmMs U3 pacckasa U OTBETOB

npeacTaBuTenst NpeanpusTms.

AHanunampytoT, 0606LLalnT N CTPYKTYPUPYIOT MOMYYEHHYIO MHOPMaLMIo, AenatT BbIBOAObI.
DopmynnpytoT u UKCUPYIOT OTBETLI HA KaXKObI NYHKT CBOEN UccnegoBaTenbCkon paboThl.

d1an ypoka 4. [lpoBepka NOHUMaHUA U NEPBUYHOrO 3aKpensieHus

lMpeanonaraemas NPOAOIMKUTENBHOCTE: 5 MUH.

MNMeparornyeckas gesaTeNbHOCTb yunTtens

MpeanaraeT y4eHnKam 3agaTh YTOYHSAIOLWME BONPOCHI NPeACTaBUTENO NPeanpuaTna ang

3anosiHeHNsi MapLLUPYTHOWN KapTbl.
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YyebHasa peAaTenbHOCTbL O0yYaroLWMXCA:
BcTynatoT B Ananor, 3agalT YTOYHSIHOLWME BONPOCHI.

d1an ypoka 5. KoHTponb ycBoeHMs MaTepuana, KoppeKkumsa owmbok
Mpegnonaraemas NPOOOMKUTENBHOCTL: 5 MUH.

MNeparornyeckas gesTeNbHOCTbL yunTtens

Koppektupyet xog paboTtbl. OcyuiecTBnseT He0OX0AMMYI0 MOMOLLb.
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MoaBoanT utorn npogenaHHon paboThbl.
YyebHas peATenbHOCTL OOy4arowmxcs
MNpoBOOAT CaMOKOHTPOMb, HAXOAAT U UCMPaBASAOT BO3MOXHbIE OLUNOKA.
MoaBoasT pedynbTaThl CBOeW paboTbl, (PUKCMPYIOT B TETPaW.

TOYKA POCTA

ATan ypoka 6. UHdhopmauus o TBOpUYUECKOM 3agaHuMu U pednekcus
lMpeanonaraemas NPOAOIMKUTENBHOCTL: 5 MUH.
Meparornyeckasa AeATeNbHOCTb yunTens

lMomoraeT ocyLecTBUTbL pedrekCUBHYO y4ebHy0 AesATENbHOCTL HA OCHOBE BONPOCOB:

1.
2.

YTO HOBOrO y3Hanu cerogHNa?
UTo nokasanocb 0COHBEHHO NHTEPECHBIM?

3. Bbinu nu gocTurHyThl BaMn Lienu, koTopble Bbl Ans cebsi onpeaenvny B Havane ypoka?
Y4yeGHasn aestTenbHOCTL ObyyvaroLwmxca
duKcHpyOT TBOpPYECKOE 3agaHne B TETpaaw.

OcywwecTtBnaoT pednekcunto y4ebHon 4esaTenbHOCTMW.

CooTHOCAT pesynbTaTthl y4eOHOW OEATENBHOCTM C NOCTABIEHHOW LeNbio, NNaHupyoT
JanbHenune Lenu 0esaTenbHOCTU.

MATEPWAIbI AnA NoArotoBkKU K YPOKY

MaTepuan gns KonMpoBaHuA
MapLpyTHbIN IMCT NS BbINOSTHEHWS UCCIeAoBaTENbLCKON paboThl

PNO obyyatoLerocs
HanmeHoBaHve npeanpuaTus
Ne MNnaH nccnepoBaTtenbLcKon paboTol CopepxaHue nHgopmaumoHHoro
MaTepuana
1. |AcTtopwua pa3sutusa npeanpuaTng
Mpoaykums, Belinyckaemas npegnpustmem
2
3. |3HayveHve NpeanpuaTUs B pasBuTue pernoHa
4. |MepcnekTnBbl pasBuUTUS NpeanpusaTus
5. |YucneHHoCTb COTPYAHMKOB NpeanpusaTms
6 CTpyKTypHble noapasgeneHus, uexa
" Inpou3BopacTBa
7. [TexHonormyeckue atanbl NPON3BOACTBA
8. [MepedveHb obopyaoBaHuA
9.
Mpodeccumn 1 cneumnanbHOCTU COTPYAHNKOB
npeanpuaTns
MpodeccrmoHanbHble TpeboBaHus,
10. npegbsBngemMble K MHXeHepam SaHHOro
11 lMepcnekTnBbl NpodeccMoHanbHOro pocta
" MHXeHepa Ha npeanpuaTun
12 Kakve cneunanuctbl BocTpeboBaHbl Ha
" Inpeanpusatun? TpeboBaHUsA K kKaHanOaTam

B conepxaHue
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NMepeyeHb [AOCTYMHLIX MCTOYHMKOB WHdOpMauuu: canT npodopueHTaumm (Www.
proforientator.ru), cant «bonblwaga nepemeHa» (bolshayaperemena.online), cant «lpoekTo- pusa»
(proektoria.online), cant «bunet B 6yaywee» (bilet-help.worldskills.ru).

AKkTyanbHble TeMbl ana obcyxaeHun: «BoamoxHocTn 30-neyatm B CTPOUTENLCTBEY,
«Arpoxossncto XXII Beka», «CenbCKOX03aNCTBEHHbIE POOOTHI ByayLlero».

Mpumep MeponpuaTUa: NpoBedeHMNE IKCKYPCUMM Ha COBPEMEHHOE NpeanpuaTne B pernoHe
NPOXWBaHUSA.

CueHapuli ypoHa Ne 4. OnucaHue MUKPOKOHMponnepHoul nnamsi u Habopa no pobomomexHuke

YpoBeHb 06pa3oBaHnA: OCHOBHOE obLee.

MpeomeT: TexHonorus.

YpoBeHb nsydeHus: 6a3oBbIn.

Tema ypoka: OnnucaHme MUKPOKOHTPONNEPHOM NnaTthl U HAbopa No pobOTOTEXHMKE.

Knacc: 8.

Twun ypoka: KOMOUHUPOBAHHbIN.

Llenb ypoka: 3HakoMCTBO C HABOPOM POBOTOTEXHUKM, C LLMAPOBBLIMU M aHANOroBbIMM NOPTaMK

MUKPOKOHTpOMNepa.

I'InaHupyeMb/e pe3yrnbmambl

MpeameTHble:

* OXxapakTepusoBaTb MeToan4veckoe obecneyeHue no paspaboTke mogenemn c
Ncnosnb3oBaHNEM POBOTOTEXHNYECKMX HabOPOB;

* MPOEKTMPOBaTb 1 peann3oBbiBaTb anropUTMbl 4118 YPaBEeHUs SfieMEHTapHbIMU
TEXHUYECKMMWN CUCTEMAMM U y4eBHbIMKN poboTamu;

* cregoBaThb MHCTPYKUMIA B NpoLecce pa3paboTkm y4ebHOro poboToOTEXHNYECKOrO NPOEKTA;

* KOHCTpyMpOBaTb MPOCTble CUCTEMbI C OOpaTHOM CBA3bD, B TOM 4MCIle Ha OCHOBE
pPOBOTOTEXHNYECKMX KOHCTPYKTOPOB C MOSTYYEHNEM CUTHANOB OT LUMMPOBLIX U aHaNOroBbIX
AaTynkoB (KacaHus, paccTosiHUS, CBeTa, 3ByKa 1 4p.);

* Mpon3BOANTL COOPKY 3MEKTPUYECKOWM WM 3NIEKTPOHHOW Lenn NoCpeacTBOM COEAUHEHUS
n/vnn NOAKNIYEHNS SNEKTPOHHBLIX KOMMOHEHTOB 3a4aHHbIM cnocobom (narvika, 6ecnaeydHbii
MOHTaX, MexaHn4yeckas cbopka) COrfiacHO CXeMe;

* MPOEKTMPOBaTb W/MIN KOHCTPYMpOBaTb aBTOMaTU3MPOBAHHbIE CUCTEMbI, B TOM 4uClie C
NPUMEHEHMEM  CMEUManu3npoBaHHbIX  MPOrPaMMHbIX  CPEeACTB  W/MiM  S3bIKOB

nporpaMMmnpoBaHuns, 9NEKTPOHHbIX KOMMOHEHTOB, AaTyYNKOB, npvBOaOB,
MUKPOKOHTPONNEPOB U/ UNN MUKPOKOHTPOSMEPHbIX NNaTdopm 1 T. M.

MeTanpegmMmeTHblE:

peaynsamueHble

* YMEHWe CTaBUTb y4ebHbIe Lienuv 1 3agaydm 4ns yCBOEHWsI HOBOrO MaTepuana no
pOBOTOTEXHUKE, UCXOOSA U3 YCBOEHHBIX paHee 3HaHWi No y4ebHbIM NpegmMeTam;

* KOHTPOJb N OLEHKa Ka4yeCTBa M YPOBHS YCBOEHWSI 3HAHWUI MO pOBOTOTEXHUKE ONSA
OOCTWDKEHNST KOHKPETHBIX LieNen Y4EHMA Ha pasnmyHbIX 3Tanax oby4eHus;

* CNOCOBHOCTbL K camoperynaumm Ans Mmobunmsaumm cun u SHEPrMmM NPU yCBOEHNM HOBOTO
MaTtepuana B pOOOTOTEXHUKE;

rno3HagameJsibHble

* MCMNOSb30BaHME KOMMIEKTYIOLWNX AeTanen poboToTexHnyeckoro Habopa B COOTBETCTBUM C
NX OMUCaHNEM U TEXHUYECKUMUN XapaKTEPUCTUKAMW;
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* MOCTaHOBKa W (OpMynMpoBaHMe 3adayn no poboTtoTexHuke u paspaboTka nnaHa eé
peLleHns ¢ crnonb3oBaHNEM npeanaraeMblx Ansa 3Toro getanen no poboToTeEXHMUKE;

KOMMYHUKamueHbIe

* YMEHME COTPYyAHWYaTb C ydyntenem M C OQHOKMACCHUKaMM WM YneHamMu KoMaHdbl Ons
onpegeneHns uenn M QYHKUMA YYaCTHMKOB MpU pPeLUeHUMn TBOPYECKMX 3agdady no
POOOTOTEXHUKE;

* YMeHWe BbISABNATb NPO6NeMbl U NPUHUMATL PeLUEHUs, He Bbl3blBast KOH(DSIMKTHBLIX CUTyaumii
npu KomMaHaHOM paboTe Haa NpoekTaMu Mo POOOTOTEXHUKE.

JINYHOCTHbIE:

* NIMYHOCTHOE M NpocheccrmoHanbHOe camoonpenesnieHme ¢ y4€TOM pasBUTUS U BHeOpPEHUS
HOBbIX Npodeccuii B obnactn poboToTEXHUKN N aBTOMAaTU3aALMNM;

* MOHMMaHWE CMbICMAa YYEHUS U YMEHME YyCTaHaBnMBaTb CBA3WM MexXAy Lenibio obyveHus
poboTOTEXHMKE U pe3ynbTaToM, pagun Yero OHO OCYLLECTBISETCS.

Bpems peanusaunn: 2 akagemMmnyeckmx yaca.

O6opynoBaHue 1 Mmatepuanbl: Habop A5s KOHCTPYMPOBaHUA NporpaMMmnpyemMblx Moaenemn

nHXeHepHbIx cucteM AR-DEK-STR-01 ot OOO «[NpuknagHast poboToTeXHUKa.

XO[ YPOKA

OTan ypoka 1. MotuBauums K y4eOHOM AeATENIbHOCTU

Mpeanonaraemas NPOAOIMKUTENBHOCTb: 5 MUH.

MNeparornyeckas gesTeNbHOCTb yunTtens

Co3pgaéTt ycnoBus onst BO3HMKHOBEHMS Y oby4yatoLerocs BHyTpeHHEN NoTpebHOCTH
BKITHOYEHNS B y4ebHY0 AesaTenbHOCTb.

Co30aéT NonoXNTENbHLIN 3MOLMOHANbHBIA HAaCTPOW Ha paboTy.

3agaéT BoMpoChl, BOBIEKas YYEHUKOB B 3BpUCTUYECKYIO Beceay:

1.4Y710 Takoe poboToTexHMKa?

2. ge ncnonbaytotcsa poboThI?

3.KT0 co3gaét po6oToB 1 ynpaenset nummn?

4. Kakve coBpeMeHHbIe 3MEKTPOHHbIE N ANEeKTPOMEXaHUYeCKNEe YCTPOMUCTBA Bbl 3HaeTe?

HanpaBnsieT y4eHKoB Ha hopMynmMpoBaHMe TeMbl U Lienu ypoka.

YyebOHasa geATenbHOCTbL oby4varowmxcsa Mobunuayorca

N OpraHu3yloTCa Ha npeacTosiyo paborTy.

BcTynatloT B Avanor ¢ yuuTernem, BbiCKa3biBalOT CBOK TOYKY 3PEHMUSI.

OTBevaloT Ha BONPOCHI, apryMeHTUPYIOT OTBETHI.

CnepAaT 3a oTBETaMu 1 BbICKa3bIBAHUAMWN OPYrNX YYEHMKOB.

dopmynupytoT TEMy U Lenb ypoka.

[MnaHnpyloT AENCTBUA NO JOCTUKEHMIO LLeNN ypoKa.

OTan ypoka 2. AkTyanusaumsa m o6o06LeHne 3HaHUN

lMpeanonaraemas NPOAOIPKUTENBHOCTL: 5 MUH.

MNMeparornyeckas gesaTeNbHOCTb yunTtens

MpoBoanT bpoHTanbHyto Geceny; akTyanmanpyeT MMeIOLMECs 3HaHWS, NnoMoraeT
0006LLEHNI0 TEPMUHOB U MOHATUNA.

YyebHasa peAaTenbHOCTbL OOyyvaroLwmxca

BcTynatoT B Avanor ¢ yuuTtenem, BbICKa3biBalOT CBOK TOYKY 3pEHUS.

OTBevaloT Ha BONPOCHI, apryMEeHTUPYHOT OTBETHI.

CnepAaTt 3a oTBETaMM M BbICKa3bIBAHUAMWN OPYTNX YYEHMKOB.
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9Tan ypoka 3. UsyyeHne HoBoro matepuana

Mpepnonaraemast NPOAOCIMKUTENBHOCTL: 50 MUH.

Meparornyeckas geaTenbLHOCTb yYnTens

OpraHunsyeT OCBOEHME HOBbIX MOHATUW C WUCMOMb3OBaHWEM npe3eHTauun. Ha cnangax
oTpaXkeHa cneaywowas MHPopMauUsa: ONMCaHNWe MUKPOKOHTPOMEepHoM nnatel U Habopa no
pPOOOTOTEXHMKE.

MHOrne coBpeMEHHble 3MEKTPOHHbIE UM 3NEKTPOMEeXaHuyeckue YCTPOMCTBA, HadnHasa oOT
OETCKNX UrpyLlek n 6bITOBOM TEXHUKM M 3aKaHYMBas aBTOMOBUNAMM 1 KOCMUYECKMMU Kopabnamu,
HaYMHEHbI NPOrPaMMMPYEMbIMUN 3NIEKTPOHHBbIMKU 6oKaMn Ha 6a3e MUKPOKOHTPOSNEPOB.

MukpokoHTponnep (MK) — 310 ogHoKpucTanbHas MMKPOCXEMa C MHOXECTBOM «HOXeK» (0T 8
0o 144), B coctaBe KOTOPOM hYHKLUMOHMPYIOT Takne BaXkHble YCTPOMCTBA, Kak NpoLeccop, namsaThb,
TaKTOBbIN reHepaTop, Tanmep, undpo-aHanorosbin nNpeobpasoBaTtens, NOpThl BBOAA-BbIBOAA U
MHoroe gpyroe. [Ana paboTbl MUKPOKOHTpONepy TpebyeTca NCTOUYHMK NUTAHNA 1 NPOrpamMMHbI
Kog Ans ynpasneHns NOAKMIOYEHHBIMW BHELUHUMW YCTPONCTBAMM.

Paccmotpum Habop And KOHCTPYMPOBaHUSA NporpaMmMmpyeMbliX MOAENEN WHXEHEPHbIX
cuctem AR-DEK-STR-01 ot OOO «[llpuknagHas poboToTexHMKay, npedHa3Ha4YeHHbIn Ons
pa3paboTkn y4ebHbIX NporpaMmMmMpyemMbiX MOAenNen nNo pobOTOTEXHMKE N YMHOWM 3NEKTPOHMKE Ha
OCHOBE MWKPOKOHTpPOepHon nnatdopmel, coBmectumon ¢ nnatorm Arduino MEGA (puc. 1.), ¢
MUKpOKoHTponnepoMm ATmega 2560 ot coupmbl ATMEL. PaanuyatoTtca pasHble nnatbl Apgym- HO
(UNO, NANO, META, MMKPO, LEONARDO wu fgp.), KOTOpble OTANYaOTCA MO KOHCTPYKUMU U
YCT@HOBMIEHHOMY Ha HUX TUNY MUKPOKOHTpoOInepa.

N

i

I IDOREF

Puc. 1. MukpokoHTpornnepHas nnata Arduino MEGA

B cocTaB Habopa AR-DEK-STR-01 BXOAOSAT criegywouime KOMMJIEKTYIoLLMeE:
MUKpPOKOHTponnepHasa nnata (ATmega 2560); kabenb USB; 6nok nutaHua wnu 3apsgHoe
YyCTPOWCTBO; HAabop NPOBOAOB; PE3MCTOPbI (CONPOTUBIEHMS); LBETHbIE CBETOANOAbI; BecnaeyHas
MakeTHas nnaTa; TaKTOBble KHOMKW, nepeknovatenn (Tymbnepsbl); NepemMeHHble pe3ncTopbl
(noTeHuMomeTpbl); TEPMOPE3NCTOP; doTOopesncTop; CEMUCErMeHTHbIV NHAMKATOP;
Nbe30aUHAMUK; MHPPaKpaCHbIN AaTYUK (AATYMK NUHUK); YNbTPA3BYKOBOW AaTyvK (4arbHOMeEp);
ancnnen (knakokpuctannudeckun uHaukatop — KK 16x2); aBuratenb C peaykTopoMm U
Konecom; cepsogsuratenn MG90S n PDI-6221MG-180; warosbi aBuratens 28BYJ-48.
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Puc. 2. MnkpokoHTponnepHas nnata (¢ MMKpokoHTponnepom ATmega 2560)

MuKpOKOHTpOnepHas nnaTa MMeeT cnegyroLimne OCHOBHbIE SNEMEHTbI:

1. Undpposble nopTbl BBOAa-BbiBoAa, LUMM-nopTbl U mMHTepdencbl Ana NoakIyeHus
nepuepUnHbBIX YCTPOUCTB.

2. AHanorosble BxoAbl AN MOAKIOYEHMS aTYMKOB aHarnoroBoro curHana.

3. Pasbémbl onga nogknoyeHns BegyLero n BegomMmoro yctponcts Dynamixel.

4. PazbéMmbl 48 NOOKMHOYEHUS gBUraTeNen NoCTOsIHHOIo Toka (nopTol: 44, 45 — CKOpPOCTb U
HanpaeneHune BpawleHmst Motopa!, 46, 47 — CKOpPOCTb M HanpaBfeHne BpaLleHns moTtopa 2).

5. Pasbém ceteBoro ctaHgapTta Ethernet.

6. brnok 6ecnpoBoaHou cBs3u no craHgaptam Wi-Fi n Bluetooth.

7. KHonku ons ynpaeneHusi 6ecnpoBogHOM nNepedadven gaHHbIX.

8. MNMepekntovaTtenb NMHMK nepegaydn gaHHblx USB nnn MCU, T. e. cBsA3b no kabento USB npu
nporpaMMMpoBaHNMM C KOMMNbOTEPOM NGO CBA3b LIEHTPanbHOrO  MWKPOKOHTpomnnepa u
BHYTPEHHEro Moayns Ha nnare.

9. KHonka nepesanycka BbINOMHEHNSA 3arpy>KeHHOM NPorpaMmmbl.

10. Tymbnep BKMOYEHMS U BbIKMOYEHUS NnaTbl.

11. Pa3bém ana nutaHma nnatbl M BHELWHWX YCTPOWCTB. [lpn 3arpyske nporpaMmmbl B
MUKPOKOHTPOIEp nnara nutaeTcs no kabento USB.

12. Pasbém USB ans HacTporku Mmoaynsi 6ecrnpoBOAHON CBSA3M.

13. Pasbém USB ans sarpysku nporpaMmmbl B MUKPOKOHTPOMNEP.

14. TloTeHUnoMeTpbl, NOAKMIOYEHHbIE K aHanoroBbiM noptam A10-A15.

15. TakTtoBble KHOMKW AN MCMONb30BaHUSA B MNporpaMmax, MOAKIOYEHHbIE K LMAPOBbLIM
noptam 35-40.

16. CeeToamoabl AN MCMNOMb30BaHNA B NporpaMmmax, NOAKMYEHHbIE K LMGPOBbLIM nopTam
22-27.

17. Cnot gnsa kapTbl NaMsaTn (Ha HUXKHEW CTOPOHE MUKPOKOHTPOMMEPHON NNathl).

MuKpOKOHTpONepHas nnaTta NOAKIKYAETCS K KOMNbIOTEPY C NOMOLbIO kabena USB
(puc. 3) n ncnonbdyeTca 4Na OTNaAKM U 3arpy3ku NPorpaMmMbl B MUKPOKOHTPONEP.
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Puc. 3. Kabenb USB

Bnok nutaHua, wunu 3apsagHoe ycTtpouctBo (puc. 4), ucnonb3yetcs Ana obecneveHus
ANEKTPOIHEPIMEN KaK MUKPOKOHTPOMNNEPHON NNnaThbl, Tak U BCen poboToTEXHUYECKON pa3paboTku.
OTN NCTOYHMKM NUTaHMS MOTYT ObITb B BUAE aganTtepa OoT anektpuyeckon cetn 220 B wnn 6roka
aKKyMYIATOPHbIX BaTapen n UMeTb BbIXOAHOE HanpskeHne 5—12 B.

Puc. 4. brnok nutaHna, nnu sapagHoe yCTponcTBo

Habop coeanHuTenbHbIX NPOBOAOB U Nepemblyek (puc. 5) ucnonb3yetcsa ons cCoeavHeHUs
JeTtaneun npoekTa, Hanpuvep 4aTYNKOB C MUKPOKOHTPOSINEPHON NiaTton. Y NpoBOAOB CyLlecTByeT
ABa TUNa HaKOHEYHWKOB — B BuWAe rHe3ga wunn B BuAE LWITbipbKa, BapuaHTbl UX COYeTaHus
Ha3bIBaAlOT «MaMa-nanay, «nana-nana» u «mama-mamar». Nposoga ons yoobeTBa BbiMyCKaKTCS
pasHbIX LBETOB M pasHon AnuHbl, bacto ot 10 go 30 cm. EcTb obwenpuHATbie npaBuna
NCNONb30BaHNS LBETHbIX MPOBOAOB ANS NUTAHWUS YCTPONCTB: KPACHbIN — «MNSOCY», @ YEPHbIA UNn
KOPUYHEBbLIN — «3EeMMsA».

Puc. 5. Habop npoBoaoB

PesuncTopbl (puc. 6) — 3TO 3MEMEHTbI, OKa3blBaloLLME CONPOTUBIIEHNE SNEKTPUYECKOMY TOKY.
OHM UCNONb3YTCS ANS CHWXKEHUS BENUYMHBI HAaMNPSPKEHWUS HA ONpedenEéHHOM y4vacTKe Lenw.
HomuHan pe3ncTtopoB — 3TO BEMMYMHA SMEKTPUYECKOTO COMPOTUBIIEHUS, U3MEPsSiEMas B OMax
(Om unn Q). MapKkMpoBKY MHOMX Pe3NCTOPOB MNPOBOAAT LBETHLIMU KOfbLaMW Ha Kopnyce
pe3ncTopa (KonmMyecTBO LBETHbIX Kornew MoXeT 6biTb 4 nnu 5). [Ana pa3paboTkM NPOEKTOB HY>KHO
3anactucb pesnctopamu HommHanos: 200 Om, 1 kOm 1 10 KOm (no 50—2100 wr.).

CumBonbl pesuctopa —C y-
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Puc. 6. Peauctopsbl

Ceetogumopgbl (puc. 7) NCNonb3ytTcs ANS Nogayn CBETOBOIO curHana unm ans oCBeLLeHUs
OblBAlOT pasHbiX LBETOB, pa3mMepoB M MowHocTU. CeeToguoabl MNUTAKTCS MNOCTOSIHHBIM
HanpskeHneMm. Ha ceeTognoae ANUHHASA HOXKa NOLKIYAETCs K «MIF0COBOMY» BbIBOAY NMUTAHUS.
HanpsikeHne Ha cBeToaMOA MOAaETCA UCXOAS U3 ero TEXHUYECKMX XapakKTePUCTUK, OObIYHO B
anana3soHe ot 2 0o 3,5 B. Ecnn xapakTtepuctmkn cBeToanmona HEN3BECTHbI, TO HYXXHO ero nutaTb
HanpskeHnem He 6onee 2,5 B. NMoHWxXeHMe HanpsXKeHNa NUTaHUS NOHWXKAET SPKOCTb CBEYEHUS
cBeToamoaa.

BAXKHO! lNMutaHme cBeTogmoda HanpsiKEHWEM BbllE MOSIOKEHHOTO MO MHCTPYKUMN MOXET
npueecTtn ero Kk 6e3poaBpaTHoOM nopye. NMoaTtomy cBeToaMoa B pOOOTOTEXHUYECKMX NPOEKTaX C
Hanps>KeHneM UCToYHNKa 5—6 B nogkntovaeTcs Yepes gobaBoyHOe conpoTmuareHne (pesnctop) B
150—200 Om.

ToyHo onpeaenntb conpotuBneHne ,D,O6aBO‘-IHOFO conpoTuBieHnAa MOXHO Mo cpopmyne:
A (M-MucTouHuk M-AceeToawopn) / AceeToamon ¢

Puc. 7. LiBeTHble ceBeTOaNOAbI

BecnaeyHas makeTHas nnata (puc. 8) obbl4HO MCNONb3yeTCa Ha 3Tane paspaboTkn u
anpobupoBaHusa NpoekTa, a B AalbHENLLIEM CXema MOXeT ObiTb cobpaHa C MCMOfb30BaHUEM
navkn. MakeTHasa nnata UMeeT No KpasM MOMOCKN NMUTaHUS, a NnocepeamHe — MOSI0CKM CNasiHHbIX
rHé3a B ABa psaa.

BAXHOQO! lNpn cbopke cxembl Ha MakeTHon nnate OyabTe OCTOPOXHbI U HE Aornyckamte
KOPOTKOro 3aMblKaHUA, T. €. He 3aMmblkanlTe BbIBOObl MCTOYMHWKA HamnpskeHuss Ha cebs.
MogknoyanTe  MCTOYHMK  HampshkeHus Bcerda K pasHbiM - npubopam-noTpebutensm
3NeKTpoaHeprun (ceetogumonpl, Asuratenu u gp.). lNpudém HanpsxkeHve nmutaHua noboro
npubopa-noTpedbutend B CxeMe [OMMKHO COOTBETCTBOBAaTb HOMWHANbHOMY HaMNpPSXEHWUHO,
YyKa3aHHOMY B €ro TeXHU4YECKMX Xxapakrepuctukax. MiHaye npubop neperopwmr.
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Puc. 8. Becnae4yHaga makeTHasa nnaTa

KHonku n nepekn4vyartenn (pI/IC. 9) MCNOJNb3YKOTCA B NMPOEKTax And KpaTkoBpeMeHHOro nimn
CbI/IKCI/IpOBaHHOFO 3aMblKaHUA UN pa3MbIKaHUA 3NEKTPUYHECKNX uenen.

Puc. 9. TaktoBble KHOMKN U Nepekntovatenu (Tymbnepbl)

lMoTeHuMomeTpbl, UNKU nNepemeHHble pesuctopbl (puc. 10), nNpu BpaLLEHUUM PYYKU UMK
nepemMeLLeHnn NonsyHka MeHsT CBOE conpoTmeneHne oT 0 4O HOMWHANbLHOIMO CONPOTMBIEHUS,
yKa3aHHOro Ha NoTEHUMOMETpE.

DIN cumBon

AMCpPHKa»1CKHM

> L
%_ P ubpuzpnsit

Puc. 10. MNepemMeHHble pe3ncTopbl (MOTEHLUNOMETPbI)

Tepmopesuctopbl (puc. 11) MEHSAT CBOE COMPOTUBMEHME MPU U3MEHEHUM OKpYXKatoLLen
TemnepaTtypsbl. [Mpy NoBbILLEHMM TeMMepaTypbl TEPMOPE3NCTOPA €0 CONPOTUBIIEHNE CHUXKAETCS.
O6blYHO OnanasoH BblOepKMBaEeMbIX TEPMOPE3MCTOPOM TemnepaTtyp coctaenseT ot —50 go
-H300O °C. ConpoTtuBneHve Tepmopes3nucTopa npu KOMHAaTHOW TemnepaType cocTaBnser
Heckonbko KOM.

doTopesncTopbl (pUC. 12) MEHAIOT CBOE COMPOTUBIIEHNE NPU U3MEHEHUN OCBELLEHHOCTU Ha

paboyen noBepxHOCTU (CBET MpUEMHUKE). [MpM NOBLILEHUN OCBELLEHHOCTU COMNPOTUBIIEHNE
doTopesncTopa CHMUKaeTCs.
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Puc. 11. Tepmopesnctopbl 1 nx 06o3Ha4veHue

Y A

AéOGO'] 2 A99S011

Puc. 12. ®oTopesuncTopsbl 1 nx obo3HaveHne

CemucermeHTHble cBeTOANOAHBbIE NHAMKATOPLI (pUc. 13) UCNONB3YIOTCH B PasnnyHbIX MNPo-
eKTax ansa otobpaxeHnsa Yncen: 4acbl, CHETYNKN, TEPMOMETPbI, U3MEPUTENN INEKTPUYECKNX
napameTpoB U T. A. Kaxabl CBETALMNCA CETMEHT NO CYTU ABNSETCH OTAENbHLIM CBETOANOAOM.

D1afDZ2D3 b
12V 0O 987

123456e
dapca DU

Puc. 13. CemMnCErMEHTHbIV MHANKATOP M €ro pacrnMHOBKa

MbesogmnHamuk, unm aymmep (puc. 14), ncnonbadyeTtcs B pasfinyHbIX NPOEKTax AMs 3BYKOBOW
curHanusauun. Ha saymmepbl Hy>KHO nogaBaTtb 2—5 BOMbT HaMpsikeHus, cobnogas nonsipHoCTb.
OT KonuyecTBa HanpsbkeHusi OygeT 3aBMCETb TPOMKOCTb 3ByKa. Takke MOXHO YNpaBnsTb
TOHAasbHOCTLIO 3BYyKa.

KoHTakTbl Ha paTtyMkax yacTto obosHayvatoTcs: «Vee» UnuM «-1» — 3TOT KOHTaKT AaTduka
noAaxntovaeTcs K NMonoXmuTtenbHoW kKnemme mctodHmka nutanHms; « GND» unm «O» mnn «—» —
O3HavaeT «3eMnsa» U NOLKITYAETCa K OTpMUATENbHOM KNEMME UCTOYHMKA nuTaHus; «1/O» wunn
«5» nnn «AO» unmnm «00» — Ha3bIBAETCHA CUMHambHbLIM KOHTAKT M npegHasHayYeH Ans cbéma
CUrHana oT JaT4uka.

Puc. 14. lbe3ognHamMuk
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NHdpakpacHbin gatymk (puc. 15) ncnonb3yetca ans obHapyXeHnsa nNpensaTcTBUA U JIMHUA.
JaTtunk coctout u3 WH(pakpacHoro wuanydatens wn npuémHuka. Wsnyyatenb wucnyckaet
WHpaKpacHble Iy4yu, KOTOpble MPUM BO3HUKHOBEHUW NPENATCTBUS OTpaXaltTcss OT Hero, a
NPUEMHUK OUKCMPYET OTPaXkEHHble nydun. NHdpakpacHble Ny4n HEeoOMHAKOBO OTpaXKakrTcs OT
NOBEPXHOCTEN Pa3HbIX LBETOB. JTO AA€T AaTYMKy BO3MOXHOCTb OMpeaennTb rpaHuly LIBETOB
(NMMHWRA) Ha onpeaenéHHOM PacCTOAHUN aaTyMKa OT FIUHUM.

Puc. 15. IHpakpacHbI gaTtyrk (4aTymk IMHWK)

Pabota ynbTpasBykoBOro pfdatuvka (ganbHomepa) (puc. 16) ocHoBaHa Ha npuHUMne
axonokaumn. [lanbHoMep UcnyckaeT ynbTpa3ByK B MPOCTPAHCTBO M NPUHUMAET OTPaXKEHHbLIN OT
npensaTcTeus curHan. Mo BpeMeHn pacnpoCcTpaHeHnsi 3ByKOBOM BOSHbI K NPENsATCTBUIO U 06paTHO
onpegenseTcs paccTosiHme.

¥

Puc. 16. YnbTpa3ByKOBOW JaTuuK (darnbHOMep)

Kuokokpuctannumueckne uHamkatopbl (KKW) wnu LCD (puc. 17) npegHasHadeHbl Onsi
oTOOpaXkeHnss TEKCTOBOM unu rpaduyeckon uHgopmaumi. PasnuyaloTcd MOHOXPOMHble (OBa
uBeTa) ¢ BbIBOAOM MHopmauum B 1, 2, 3 n 6ornee CTpok.

LR BT NE R f;Dl“ ©

Puc. 17. Oncnnen (Xngkokpuctannuieckun niamkatop — XKW 16x2)
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Osuratenun ¢ pegyktopoMm (puc. 18) NpUMeHSOTCA B pasnnyHbIX MPOeKTax C OBWXKYLLUMU
yactamn, rge TpebyeTca BpalleHue aBuratensi C U3MeHeHWEeM HarnpaBneHus BpalleHus (npu
M3MEHEHMMN MNOMSAPHOCTM) W YacToTbl BpawleHna (NYyTEM W3MEHEHUS BENMYUHbI BXOOHOMO
HanpsbkeHns). PegykTop Takke c6aBnseT CKOPOCTb BpaLLEHUS.

Puc. 18. BuraTtenu ¢ peaykropom

Cepsoasuratenu (puc. 19) otnmyarTcsa OT 0BbI4YHLIX MOTOPOB TEM, YTO Y HUX POTOP WS OCb
BpalleHNs He BpawaeTcs U He AenaeT MHOXeCTBO OOOpOTOB, a OTKIOHAETCHA OT HyneBOro
NONOXeHWa BCEro NuLLb Ha 3afaHHbI Yron Uy Ha 3agaHHOe KONUYeCTBO rpagycoB B OOHY UM B
apyryto ctopoHy. Ocb BpalleHWs B HEKOTOpbIX MOAEeNsaX He MMeeT BO3MOXHOCTU COBepluaThb
nonHble 06opoThl, T. €. 360 rpagycoB, XOTS €CTb MOAENN cepBOABUraTenen, KOTopble MOTyT Npu
COOTBETCTBYIOLLEM CUrHarne cosepLuaTb MOSHbIN 060POT U BpawaTbCA Kak OBbIYHbIN ABUraTenb C
penyKTOpOM.

Puc. 19. Cepogsuratenn MG90S u PDI-6221MG-180

Waroebin geuratens (puc. 20) oTnuyaeTcs OT ABMratensl NMOCTOSIHHOTO ToKa TEeM, 4TO
coBepLUaeT BpaLLleHUA CBOEro Bania He MOCTOSHHO, a Waramu, rae Kaxabl war 3aHumaet
onpeaenéHHoe KONMMYeCcTBO [pagycoB M NOnHbii obopoT 360° Ban genaet 3a 6Gonblioe
KONMYeCcTBO LIaroB, pa3Hoe Ans pasHbliX MOAENen WaroBbIX ABUratenen.

Puc. 20. llarosbii apuratens 28BYJ-48
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Yuntenb OeMOHCTpUpYeT UMAMCTpauuio, nNPUBEOEHHYID HWXKe, U NpoCUT HasBaTb
n3obpax€HHble pagnoaeTany U yCTaHOBUTb COOTBETCTBME MEXAY YCIOBHbIMU M300paXKeHnsiMu
netanen n nx ¢oTo.

1 - B) -U'ULI-
O A
00
D)
3)

4):¢_
T

lMokasbiBaeT KapTMHKK (Criargbl) C pa3fiMyHbIMU JaTYMKaMn U NpocuT obyyaroLwmxca onmcaTb
nX.

YyebOHasa AeATeNnbHOCTbL OOy4varowmxcs
HasbiBaloT n300pakéHHble paguogeTany U HaxogaT COOTBETCTBME MEXAY YCIOBHbIMU
n3obpaxeHmsamn getanen n ux poto. OnucbIBalOT 4aTUUKM.

9Tan ypoka 4. lpoBepKa NOHUMaHUA U NEPBUYHOIO 3aKpenneHus
Mpegnonaraemasi NPOLOMKUTENBHOCTL: 20 MUH.

MNeparornyeckas gesTeNIbHOCTb yunTens

MpeanaraeT oby4yaroLMMCs BbINONHUTL 3a4aHus.

YyebOHasa aeATenbHOCTbL ObyyvaroLwmxcs

AHannampyoT y4ebHbIi MaTepuan, OpraHn3yrT NOMCK PeLLeHUs.

OTan ypoka 5. KoHTponb ycBOeHUA MaTepuana, KoppeKkums ownobok
lMpeanonaraemas NPOAOIMKUTENBHOCTE: 5 MUH.

Meparornyeckas geaTenbHOCTb yunTens

KoHTponupyeT BbinosiHeHne paboThl.

OcyliecTBnsaeT He06Xo04MMYH NOMOLLb.

KoppekTtnpyeT xoa paboTbl, akUEHTMPYET BHMMAHME Ha BO3MOXXHbIE OLLUMOKM.
MogBoanT nTorm NpodenaHHom paboTbl.

Y4yeb6Hasa gesaTenbHOCTb ObOyualoLwmxca

MpoBOAAT CAMOKOHTPOSIb, HAXOOAT U UCMPABISAIOT BO3MOXHbIE OLUNGKN.
MogBooAT pesynbTathl paboTbl, PUKCMPYIOT B TETPAaW.

OTan ypoka 6. UHopmauusa o TBOpUeCKOM 3agaHnu un pednekcus

lMpeanonaraemas NPOAOIKUTENBHOCTL: 5 MUH.

MNMeparornyeckas gesaTeNbHOCTbL yunTtens

Mpepnaraetr TBOpYeckoe 3ajaHue: TMOBTOPUTb U3YYEHHbI Martepuan, Hautu B
AOMNOMHUTENbHOW NuTepatype unu B cetn VIHTepHeT mHdopmauuo o6 obnactu npumeHeHus
MMWKPOKOHTPOSSEPOB Ha NPON3BOACTBE, NOArOTOBUTEL COOOLLEHME.

lMomoraeT ocyLecTBUTb pedreKCUBHYO y4ebHY0 AeATENbHOCTL HA OCHOBE BONPOCOB:

1. Y10 HOBOrO y3Hanu cerogHs?

2. YT0 nokasanocb 0COB6EHHO MHTEPECHBIM N BaXXHbIM?

3. BbInu nu gOCTUrHyThl BaMu Lienu, KoTopble Bbl A4S cebsa onpeaenunu B Havane ypoka?
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YyebHasa neatenbHOCTb 00yyatoLmxcs

duKCUpyOT TBOpPYECKOE 3agaHne B TeTpaau .

OcyuwiecTtBnstoT pednekcuio y4ebHom aesaTenbHOCTY.

CooTHOCAT pesynbTaTbl y4eOHON AeATENbHOCTU C NOCTABNEHHON LENbHo, NNaHNpyoT
JanbHenlne Uenu 0esTenbHOCTH .

MATEPUWANBLI 1A NoArOTOBKU K YPOKY MaTepuanbl 4ng KonmposaHus

Onucatb OCHOBHblE 3NeMEHTbl MUKPOKOHTPONNEPHOM nnatbl, Hantu B UHTepHeTe
OMUCAHME U XAPAKTEPWUCTUKM UEHTPAsSBHOrO MUKpOokoHTponnepa. Onucate nopsgok
NOAK/IFOYEHUA NAATEI K KOMMBIOTEPY.

lMocnedosamernbHoe U naparnnesbHoe coeduHeHUEe Pe3ucmopos

SO 1) it

BcnomHute Te cTaHOapTHble HOMWHanNbl PEe3nCTOPOB, KOTOpble BbiMyCKaOTCA
NpoMbILIIeEHHOCTLI0 . CocTaBbTe 2—3 BapuaHTa napannenbHOro U nocrnegoBaTenbHOro
COeAVHEHUs 3TUX PE3NCTOPOB ANSA MOSy4YeHUs UTOroBOro conpoTmeneHus pasHoro: 103
kOm, 506 Om, 111 kKOm, 243 Om, 755 Om, 143 Om.
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OnpedeneHue HOMUHana pe3ucmopa o UgemHol MapKuposKe

I user TTnBaoca 12 nornoca |3 TIOAOCA  [~~MuNekitréah |
Hepmb»in h
Cpasines it 3 3 3 1KQ
Henteh 4 4 4 10|<b
Senarn: 5 s | s 100KQ +0.5% ©)
Cinrmili ) & 6 MO 0.25% ©)
DUONETOR b 7 7 7 10MG +0.10% ®)
Coperi 8 g 8 10,05%
Bemei Q 9 9
Jonvron 0.1  S% (4]
Cepebpsrasi 0,01 + 10% )

Onpegenutb UBeTa konew ans pe3nctopos ¢ conpotmanerHmnem: 220 Om, 10 kOwm, 1

kOm, 470 Om, 1 MOm.

Ceemoduod u dobasoyHoe cornpomuerieHue

R-?

9 Bonbr -:- :'-l ;@

3,68 0,02A

N3yunte cxemy 1 onpegenuTe conpoTmeneHne R, Heobxoammoe Ans HopMarbHOM

paboTbl cBeTOOQMOAA.

3AOAHUA K YPOKY

Kak Hy>xkHO coeamHUTb YeThipe peanctopa no 100 Om ansa nony4deHnsa 400 Om? 25 Om? 250
Oowm?

Onpegenutb CONPOTUBIEHNE Pe3ncTopa Mo NATU LBETHLIM KomnbLaM: 1) KpacHbIR, XENTLIN,
YEPHDbIN, OPaHXEBbLIN W 30JIOTUCTLIN; 2) KOPWUYHEBBLIA, YEPHBLIA, YEPHLIN, YEPHLIN,
cepebpucthii.

OnpegenuTb 4ONONHUTENBHOE CONPOTUBMAEHME AN Pa3fnMyHbIX NO LBETY CBETOAMOLOB U
pasHbIX MO BENUYMHE BLIXOAHOrO HaNpsikeHUst 6okoB NuTaHus (6v, 7v, 9v, 12v).

CobpaTtb Ha MakeTHOW nnaTe CXeMy BKIIHOYEHMS U BbIKMOYEHUST cBETOAMOAA C MOMOLLbIO
kHonku. [1na atoro noHagobstca: ceetoamoa, pesuctop (200 Om), 6rnok nutanusa (5—9 B),
TaKTOBas KHOMKa, MakeTHas nnarta, CoeAMHUTENbHbIE NPOBOAA.

YCTaHOBUTb OQHOPA3psiAHbIA  CEMUCErMEHTHbI  WHAWKATOP Ha MakeTHy nnary,
NOAKMIOYNTb MCTOYHMK NUTaHMA Ha 3 B 1, ncnonb3ysi coeanHMTENbHbIE NPOBOAA, 3aXuraTb
pasnuyHble undpbl Ha MHOMKaTope.
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MNMepeyeHb AOCTYNMHbLIX UCTOYHUKOB UHMOPMaLMKU: canT ONa U3yYeHUs sa3blka Apayu- HO:
http://arduino.ru/Reference, cant gns cosganuna npoektos ApayvHo: https://www. tinkercad.com

JononHutensbHasa nHdopmauma

1. A6dynzanumos [I. J1., KocuHo O. A., Cybouyesa M. JI. OcHoBbl 0OOpasoBaTeribHOM
poboToTexHukn (Ha npumepe ApaymHo). — M.: UsgatenbcTtBo «llepo», 2018. — 148 c.

2. bnym Oxepemu. N3yqaem Arduino: MHCTPYMEHTbI U MeToAbl TEXHUYecKoro BonwebeTea /
nep. ¢ aHrn. — CI16.: BXB-MNetepbypr, 2015. — 336 c.

3.lMemuH B. A. Co3gaHne ymHoro goma Ha 6ase Arduino. — M.: IMK Tpecc, 2018. — 180 c.

4. bokcenn [x. N3yyaem Arduino. 65 npoektoB cBonMmu pykamu. — CI16.: MNutep, 2017. —
400 c.

5. Betkman [x. KoHCcTpympyem pobotoB Ha Arduino. lMepBble warun, nep. ¢ aHrn. O. A.
Tpedunoson. An. usg.— M.: NNabopatopusa 3HaHun, 2016. — 323 c.

6. HApHonbd, Cmroapm. Arduino Ang HaYMHaKLWMX: CaMblii MPOCTON NOLIAroBbIM CaMOyyYnTESNb
/ CTioapT ApHonbAg ; nep. ¢ aHrn. M. PantmaH. — M.: Qkemo, 2017. — 256 c.

CueHapuli ypoka Ne 5. [odkntoueHue MUKPOKOHmMponnepHoU nnamsl kK Komrnsiomepy. Cpeda paspabomku ApdyuHo

YpoBeHb 0b6pa3oBaHmst: OCHOBHOE obLuee.

MpeomeT: TexHonorus.

YpoBeHb nsydeHuns: 6a3oBbin.

Tema ypoka: NMoaknioyeHre MUKPOKOHTPONEepHOM nnaThl K koMnbioTepy. Cpena paspaboTku

ApayvHo.

Knacc: 8.

Tun ypoka: KOMOMHMPOBAHHBIN.

Llenb ypoka: paspaboTka nporpamm Ha a3blke Arduino.

MnaHupyembie pesynsmamsi rlpe,D,MeTHble:

* OXxapakTepusoBaTb MeToguveckoe obecneveHune no paspaboTke mogenen c
Ncnosnb3oBaHNEM POBOTOTEXHNYECKMX HabOPOB;

* NPOEKTMPOBATb N peann3oBbiBaTb anropuTMbl AN yYpaBneHus daneMeHTapHbIMy
TEXHUYECKMMU cucTtemMamu n y4ebHbimn pobotamu;

* CregoBaThb MHCTPYKUMK B npouecce pa3paboTkm y4ebHOro poboToTeXHNYECKOro NPOEKTa;

* KOHCTPyMpOBaTb MPOCTble CUCTEMbl C OOpaTHOM CBA3bID, B TOM 4MCfle Ha OCHOBE
pPOBOTOTEXHUYECKMX KOHCTPYKTOPOB C NOMTYYEHUEM CUTHAMNOB OT LMEPOBBIX Y aHANoOroBbIX
AaTynkoB (KacaHus, paccTosiHUS, CBeTa, 3ByKa 1 4p.);

* NPoun3BOAUTL COOPKY 3MNEKTPUYECKON UMW INEKTPOHHOW Lenu NOCpeacTBOM COeOUHEHUS
n/vinn NOgKNIYEHNA INEKTPOHHBLIX KOMMOHEHTOB 3adaHHbIM crocobom (narka, 6ecnaeyHbin
MOHTaX, MexaHn4yeckasi cbopka) COrracHo CXeMe;

* NPOEKTMPOBATb U/MNN KOHCTPYMpOBaTb aBTOMATM3MPOBaHHbIE CUCTEMbI, B TOM 4ucCre C
NpUMEHEHMEM  CneumanunaMpoBaHHbIX  MPOrPaMMHbIX  CPeACTB  W/MAM  A3bIKOB

nporpaMMmnpoBaHuns, 9NEKTPOHHbIX KOMMOHEHTOB, AaTUYNKOB, NpvBOLOB,
MUKPOKOHTPONNEPOB W/ UNN MUKPOKOHTPOSMEPHbIX Nnatdopm 1 T. M.

MeTanpegmMmeTHble:

peaynamueHble:

* yMeHuVe CcTaBuTb y4ebHble Lienv 1 3agayv Ans yCBOEHUs HOBOro maTtepuana no
poBGOTOTEXHUKE, UCXOAS U3 YCBOEHHbLIX paHee 3HaHMIN Mo y4ebHbIM NpeameTam;

* KOHTPOJSIb 1 OLiEHKa KayecTBa U YPOBHSI YCBOEHMWS 3HAHWUIA No poBOTOTEXHMKE ANs
AOCTUXKEHUSI KOHKPETHBIX LieNen y4eHUsl Ha pasnuyHbiX aTanax obyyeHus;
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* CMOCOBHOCTb K camoperynaumm Ans Mobunusauum cun n SHeprum npu yCBOEHUM HOBOTFO
mMaTepuana B poboTOTEXHUKE;

rno3HasamersibHble:

* MCNONb30BaHME KOMMMEKTYOLWNX aeTanen poboToTexHNn4eckoro Habopa B COOTBETCTBUM C
NX ONUCaAHMEM N TEXHUYECKMMU XapaKTepuCcTUKamu;

* nocTaHoBka W hopmMynupoBaHue 3agaynm no poboToTexHuke M paspaboTka nnaHa eé
peLleHns C UICNONb30BaHNEM npeanaraemMbix AN 9Toro getaneun no poboToTEXHUKE;

KOMMYHUKamueHble:

* YMEHWe coTpygHu4aTb C yYuTenem u C OAHOKMNACCHUKaAMMU UMW YrieHamn KoMaHabl Ansi
onpegeneHns uenn u QYHKUMA YYaCTHUKOB MNPW peLleHMM TBOPYECKMX 3ajad no
pO6OTOTEXHUKE;

* YMEeHWe BbISBNATb NPobriemMbl U NPUHUMATL PeLLEHUs, He Bbi3biBas KOHAIUKTHBIX CUTYaLun
npu kKoMaHgHon paboTe Hag npoekTamu o poboTOTEXHMKE.

JInyHOCTHBIE:

* NNYHOCTHOE U npodpeccnoHanbHoe camoonpegeneHme ¢ y4ToM pasBuUTUS U BHEAPEHUSN
HOBbIX Npodpeccuii B 06nactn poboTOTEXHUKN U aBTOMaTU3aLuu;

* MOHUMaHWEe CMbICNAa YYEeHWsl, YMEHWe YyCTaHaBnMBaTb CBA3M Mexay uenbio obyveHus
poBOTOTEXHUKE U pe3ynbTaToM.

Bpems peanusaumu: 2 akageMmyecknx vaca.

O6opynoBaHue 1 Martepuansl: Habop ANA KOHCTPYMPOBaHUSA MporpaMmmupyemMbiX MOAEren

nHXeHepHbIx cucteM AR-DEK-STR-01 ot OOO «[NpuknagHas poboToTexXHUKa.

Xo[O YPOKA

OTan ypoka 1. MotuBaums K y4eOHOM AeATEeNIbHOCTU

lMpeanonaraemas NPOAOIKUTESNBHOCTL: 5 MUH.

Meparornyeckas peaTenbHOCTb yunTens

lMpoBepsieT roTOBHOCTb K YPOKY, OpraHM3yeT BHUMaHME Knacca k pabote Ha ypoke, CO30aéT
NOSNTIOXUTENBbHBLIN  AMOLMOHAnNbHLIM  HAcTpon y obyvalowmxca. 3agaéT BOMpPoChl, BOBMEKas
y4yeHukoB B beceay:

1. Y7o BbI }XOETEe OT 3TOro 3aHATUA?

2. Kak Bbl gymaeTe, 0 YEM Mbl cerogHs 6yaem rosoputb?

3. Yto Bbl 3HAeTE No 3TON TEME?

YyebOHasa AeATeNbHOCTbL OOy4varowmxcs

OMoUMOHaNbHO HacTpamMBaloTCA Ha MPEACTOSILLYI0 Y4EOHYI0 OeATENbHOCTD.

OTan ypoka 2. AkTyanmsauua n o6o6LeHne 3HaHUA

lMpeanonaraemas NPOAOIMKUTENBHOCTL: 5 MUH.

MNeparornyeckan gesaTeNbHOCTb yunTtens

MpeanaraeT BCNOMHUTb ONpeaeneHnst U NOHATUSA, U3yYeHHbIe Ha NPOLUIIOM 3aHATMM, 0bnacTu
NPUMEHEHNA MUKPOKOHTPOMSIEPOB Ha NPON3BOACTBE.

3agaéT Bonpochk!:

1. ge Ha nnaTdopmMe HaxoanTcs npoueccop?

2. KakoB 06BbEM MamMsaATM MUKPOKOHTpornepa?

3. Foe HaxoguTcs rHe3go Ans nogkmodeHns USB-kabena? [Ona dvero npumeHsieTcs
coeaMHEeHNEe MUKPOKOHTpoInepa ¢ KOMNbITEPOM?

4. CKONbko UMGPOBbLIX KOHTAKTOB (BXOO4OB / BbIXOAOB) €CTb Ha nnatdopme? [Oe oHu
pacnonoXeHbl?

5. TMoyemy HekoTOpble UMGPOBbLIE KOHTAKTbl OTMEYEHbI 3HAKOM ~ (Turnbga)?

6. oe HaxogATcA KOHTaKTbl AN AoCTyna K nuTtaHuio? Kakoe HanpsbkeHne wucnonb3yet
Arduino?
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7. Tme HaxoOaTcst KOHTakTbl «3emns»? CKONMbKO TakUMX KOHTAKTOB pas3MELLEHO Ha
nnatdgopme?

8. [me HaxoauTcs KHonka copoca? [1ns 4yero oHa CnyxuT?

9. 'oe HaxoguTca BCTPOEHHbIN cBeToamoa? Kak oH o6o3HauveH? K kakomy uLmdpoBOMy
BbIXO4Y OH MOAKMIOYEH?

10. Mge HaxogAaTca cBeTOOMOAbl, KOTOpblE MOTYT CHYXUTb WHOMKATOpaMKU  3arpy3ku
nporpammbl? Kak oHM 0003Ha4eHbI?

YyebHan peAaTenbHOCTbL O6yyvarowmxca

BbicTynatoT ¢ goknagamun, 0TBeYaroT Ha BOMPOChHI.

OTBevaloT Ha BOMPOCHI, apryMEHTUPYIOT OTBEThI.

Cnepar 3a oTBeTamMu M BbICKa3bIBaHUAMU OPYIUX YHEHUKOB.

9Tan ypoka 3. UsyyeHne HoBoro matepuana

Mpeanonaraemas NpoaOKUTENBHOCTL: 50 MUH.

MNeparornyeckasn gesaTenbHOCTb yunuTens

OpraHusyeT 0CBOEHUE HOBbIX MOHATUIN C UCMONb30BaHMEM Npe3eHTauun.

B poboToTexHnyecknx npoekTax, paspabaTbiBaeMblX C UCMOMb30BaHMEM NPOrpamMmmMupyemMbIxX
MMUKPOKOHTPONMNEPHbLIX MOAYMNEN, KPOME NepPeYMCrieHHbIX B NpeablayLeM YypPoKe KOMMIEKTYOLLMX
NCNoNb3yeTCa MHOXECTBO APYrMX  KOMMMEKTYIOLWMNX: pasnuyHble AaTynukv  (OBUMXKEHUS,
TemnepaTypbl U BMNaXHOCTW, MarHATHOrO Mons, BuOpauuwW, YrapHOro rasa, OrHs, O0XAs,
BMaXXHOCTM MOYBbI W fOp.), a Takke pene, kapTa NaMsaTW, 4acbl peanbHOro BPEMEHMW,
pagvnonepeaatynkm, moayns RFID, mogyne GPRS n T. A.

MporpammupoBaHme nOBOro yCTponmcTBa Ha OCHOBE MWKPOKOHTpOINiepa COCTOUT U3 ABYX
3Tanos:

1) co3gaHue nNporpamMHOro KoAa Ha KOMMbTeEpPe C UCMOMb30BaHMEM crieunarnbHOM cpeabl
paspaboTku, BkMvatowen B cebs pefaktop, OoTNnagyunk, komnunatop, Gubnuotekn n gpyrmue
cpencrtea paspaboTynka;

2) 3anucb (3arpyska) MporpaMmMHOro Koda B MUKPOKOHTpOMNep.

[ns yoobcTBa BbINOMHEHNS 3TUX 3a4ay MOXHO BOCMONb30BaTbCS cpenon paspaboTkm Ap-
nviaHn c C.N-nnnoRHRKIM a2kIKOM INArNAMMIANARAHIAG 1 nnaTamia Annvmdn (nue 1)

@ sketch_jul12a | Arduino 1.6_.1‘ lwniol=) iputing)

Qaiin Mpaska Ckerv Mncpymerma Momown

skefch_juli2a §

voia setupo {
// put your setup ccxie tiere, to run once:

void loop(” {
// put your mein code here, to tun repeatedly:

ArduineiGenuing Ung wa LOMS

Puc. 1. Cpegna pa3paboTkn ApaynHo

Mnatel ApOyMHO UMEKT pas3bEMbl AN COEAUHUTENbHbLIX MNPOBOAOB, CBSI3aHHblE C

COOTBETCTBYHOLLMMUN NOPTAaMN MUKPOKOHTPOSNEpa: NOpTbl BBOAA — BbIBOAA LMEPOBOro curHana
nN_N12
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nopTbl BBOoAa aHanorosoro curHana AO0-A5, nepesanyck BHyTpeHHen nporpammbl (RESET),
nutaHue (VCC-H, GND—), BHelUHWIA TakToBbIN reHepaTop n AREF — BbIxoa aHanoro-umMepoBoro
npeobpasosatena (AUIM). OtgenbHble nNOpThbl BBOAA-BbIBOAA TakKkKe MMEKT cneumanbHoe
Ha3HayeHwe: NpepbiBaHWs, TanMepsbl, cneynanbHble NopTbl 0OMeHa nHpopmaumen u 1. 4.

Ona Havana paboTbl ¢ nnaton ApAywHO Mnn ¢ ApOyMHO-COBMECTUMbIMW Nnatamu K3
pasnnyHbIX POBOTOTEXHMYECKMX HABOPOB HYXHO: 1) YCTaHOBUTb Ha KOMMbIOTEpP ApavBep
USB-nopTta MMKPOKOHTPOSINIEPHONM NnaTbl, MO KOTOPOMY MOAKMIOYAETCs nnata K KoMmnbloTepy; 2)
ckayaTb M yCTaHOBUTb cpeny paspaboTkm ApaywmHo IDE; 3) nogkntounTb nnaty ApOyvHO K
KOMMbIOTEPY W 3anyCTUTb BCTPOEHHLIN B IDE npumep muraHus ceetoamoaa; 4) paspabartbiBaTtb
Nnonb3oBaTeNbCKNE MPOEKTbI.

dPyHKUMM BBOAA-BbIBOAa ApaynHo

Lugbposoli cuesHas, Takke HasblBaeMblll OUCKPEMHbIM, WMeeT TONbKO [OBa 3Ha4YeHus,
obo3Havaemble: nornyecknn 1 (ectb HanpskeHne) n norndeckuin O (HeT HaNPSXKEHUS).

AHanoeoeblil cueHan. MUKpOKOHTpOMMepHasa nnata AenuT Avana3oH BXOAHbIX aHanoroBbIX
3Ha4veHnn ot O oo 5 B Ha 1024 pasnnyHbIX 3HAa4YEeHU OANHAKOBOW pa3MepHOCTU. Takmum obpasom,
Ha guanasoHe mexgy 0 m 5 B HanpsikeHne 0 B cootBeTcTByeT gecAtnyHomy 0, a 5 B
cooTtBeTCcTBYEeT Makcumymy 1023. NpomexyTovHoe 2,5 B ByaeTt cooTBeTCTBOBaTh 3HA4YEeHU0 512.
Tak HasbiBaembli 10-paspsagHein AL B guanasoHe ot 0 oo 5 B moxeT obHapyxmtb 1024
3Ha4yeHnsa 1 nmeTb To4HoCTb 5/1024 nnun npumepHo 0,005 B.

lupomHo-umnynscHasi modynsauyus (LLIMM) — meTo4 HenpepbiBHOTO W NMOCTENEHHOro
nameHeHus HanpsbkeHns oT 0 go 5 B, 3a CYET U3MEHEHMS ANUTENbHOCTU (TOYHEE CKBaXKHOCTM)
nmMmnynbcoB, npmyém vyactota 1000 repy (My), a He 1 M. ANUTENBHOCTbL MM CKBaXKHOCTb MMMNYrbca
nmeet 256 3HadeHun, T. €. Ans AOCTWKeHUs HanpsbkeHust oT 0 go 5 B npoucxoguT yeBenuyeHune
ckBakHocTu ot 0 go 255.

[lna BbIBOAA U3 MUKPOKOHTPOSMEPHON NnaTkl aHanorosoro curHana s suge WAM vnn PWM
ncnonb3yTca oTaenbHble UndpoBble BbiBoAbl. Hanpumep, BbIBO4 Ha KOHTaKT 3 uucna 255
O3HavaeT nogaTtb Ha 3TOT KOHTaKT 5 B. Kaxgoe 3HadeHne oT 0 go 255 6epét Ha cebs: 5/ 256 =
0,0195 B, 1 ecnn 3Ha4eHne Ha nobom PWM KoHTakTe yMHOXUTL Ha 0,0195, nonyymMm HanpsikeHue
BbIBOAA B BonbTax. Hanpumep, ecnu Boisectn Ha LUMM — koHTakT 6 3HauyeHne 150 310 03HavaerT,
4YTO Mbl Ha 3TOM BbIXode nonyynm HanpsbkeHue: 150 * 0,0195 = 2,9 B.

PyHKUMN uncpoBoro BBoga-BbiBoaa

pinMode (). Nepea ncnonb3oBaHMeEM LNMGPOBOro KOHTaKTa Kak BXO4 U Bbixod HE06X0aAMMO
CHayana CKoHdurypmpoBaTtb LMPOBON KOHTAKT ¢ nomouibio dyHkuum pinMode(). Hanpumep,
pinMode(pin, mode) wncnonb3yeT gesa napameTpa: pin u mode. lNapameTtp pin saBnsetcs
HOMepOM LUMEPOBOro KOHTakKTa, a napaMmeTp mode NpMHMMaeT 3Ha4YeHNE OQHOM N3 TPEX KOHCTaHT:
INPUT nnn OUTPUT.

digitalRead(). ®yHKuua npegHasHayeHa ONist YTEHUSI COCTOSIHMS LUMAPOBOro KOoHTakTa pin,
3agaHHoro B ckobkax, Hanpumep: x = digitalRead(pin). MapameTp pin ABNsieTCA HOMEPOM
KOHTaKTa, U3 KOTOPOro Bbl XOTUTE unTaTb Undposon curHan HIGH nnu LOW.

digitalWrite(). ®yHkuua npegHasHaveHa AONs 3anMcn B LUMAEPOBON KOHTAKT KOHKPETHOro
3HaveHus HIGH vnn LOW. Hanpumep: digitalWrite(pin, value) — raoe napameTp pin aBnstoTcd
HOMEPOM KOHTakTa, a value ABnsaeTcs Normyecknm ypoBHEM, KOTOPbIN HY)XXHO 3anucaTb, T. e. HIGH
mnu LOW.

®PyHKLMN aHanoroBoro BBoga-BbiBoAa

analogReadO — pgOna 4TeHWs 3HA4YeHMs C aHaroroBOro KoHTakTa. Hanpumep: int
analogRead(pin) unMTaeT 3Ha4YeHME HaMPSPKEHMSI HA KOHTAKTE pin 1 BO3BpaLWlaeT 3HA4YeHMe Kak
Tvn int. MapameTp pin o6o3HavyaeT aHanorobI KOHTAKT AQ...A5.

analogWrite(). B npumepe analogWrite (pin, value) ata dyHKuMs npegHasHaveHa Ans
3anucu B LUMM-koHTaKT pin (T. €. B UMdpOBbIE KOHTaKThI: 3, 5, 6, 9, 10, 11) KOHKPETHOrO 3HaYEHNS
value (T. e. uenoro uncna ot 0 go 255).
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PaccMoTpum npumepbl UCNOSIb3OBaHUA 3TUX KOMaHA A3bika ApayuHo MNPUMEP 1.

void setup() {

pinMode (2, INPUT); // HacTpolka LUMOpOBOTO NMHA 2 Ha BHBOI pinMode (13,
OUTPUT); } // HacTpomka umbpoBoro nmuHa 13 Ha BBOoxn void loop() {

int sensorValue = digitalRead(2); // ureHue uUUIPOBOTO CMUIHAJAa C UHA 2

if (digitalRead (2)==HIGH) digitalWrite (13,HIGH); // ecsiu Ha nuhHe 2 //
BLICOKMM LMOPOBOM CUT'HAJ, TO BHIBECTU TaKXe BEHICOKMM LMOPOBOM // CUI'HAJ HA NOWH

13, T.e. BKJOUUTH CBETOOMOI, MHAUEe B CJedyblel CTpoKe // — BHKJIOUUTH
cBeromuon else digitalWrite (13,LOW); }

TNPUMERP 2.

void setup() {

Serial.begin (9600) } // wHuumanmuzaumsa paboTel MoOHMTOpa NopTa

void loop () {

int sensorValue = analogRead (AO // 4YTeHve aHAJIOTOBOTO CUTHANa C

// aHamorosoro nmHa AO
float voltage = sensorValue * (5.0 / 1023.0);
Serial.println(voltage); } // BHBOZ B MOHMTOpP HOpTa

TNPUMEP 3. (noxoxwmi npumep Ha http://arduino.ru/Reference/AnalogWrite)
// 3amaHue ApKOCTM CBETOIMOMOA NOTEHLMOMETPOM, MONKJIOUEHHEM K A3 int led =9;
// cBeTommMom MNOOKJWUEH K BeIXOmy 9 int val =0; // nmepemMeHHasa g XpPaHeHUSI

3HaueHus void setup() {

pinMode (led, OUTPUT); } // nacTpoika nopta 9 Ha Bexon void

loop() {

val = analogRead (A3); // cumMTHBaeM 3HaUYeHME [IOTEHLMOMETpa C A3
analogWrite (led, val /4); } // analogRead Bo3BpamaeT 3HaueHus or O // mo

1023, analogWrite pmosrxHO OBITH B mOmanazoHe oT 0 mo 255

Y4yeb6Hasa gesaTenbHOCTb ObyyvaloLwwmxca
Cnywatot 06bsicHeHMe yuntens. PUKCUMPYHOT NONy4YeHHY MHopMaumio B TeTpagsx.

d1an ypoka 4. [lpoBepka NOHUMaHMA U NEPBUYHOrO 3aKpenieHus
lMpeanonaraemas NPOAOCIMKUTENBHOCTE: 20 MUH.

Meparornyeckasn AeATeNbHOCTb yunuTens

MpeanaraeT oby4atoWwMMCs BbINOMHUTD 3a4aHuS.

Y4yeb6Hasa gesTenbHOCTb ObyualoLwmxca

AHanumaupytoT y4ebHbIi MaTepuan, BbIMOMHAKT MHOMBUAYaINbHO 3agaHns Ha K.

d1an ypoka 5. KoHTponb ycBoeHMA MmaTepuana, KOppeKLumMsa owmnbokK
lMpeanonaraemas NPOAOIPKUTENBHOCTL: 5 MUH.

Meparornyeckasn AeATeNbHOCTb yYnuTens

KoHTponvpyeT BbinosiHeHWe paboThbl.

OcyuwiecTtBnsieT Heo6xoaNMYH NOMOLLIb.

Koppektnpyet xof paboThl, akueHTUpyeT BHUMAHNE Ha BO3MOXHbIE OLUNOKN.
MogBoanT nTorm NpoaenaHHoOn paboTbl.
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YyebHasn peATenbHOCTbL O6yyvaroLwmxca
MpoBOAAT CAMOKOHTPOSb, HAXOAAT U UCMPaBNAOT BO3MOXHbIE OLUMOKN.
MoaBogAT pesynbTaThl paboTbl, PUKCUPYIOT B TETPAAM.

ATan ypoka 6. UHdopmauus o TBOpUYECKOM 3agaHnUu U pednekcus

lMpeanonaraemas NPOAOIMKUTENBHOCTL: 5 MUH.

Meparornyeckasa AeATeNbHOCTb yunTens

Mpepnaraet 3agaHue: NOBTOPUTb U3YYEHHBIN MaTepuars, U3yumTb CrpaBOYHbIE CBEAEHMUS MO

A3bIKY nporpamMmmMmmnpoBaHnda Ha canTe arduino.ru B pasaene «npOFpaMMI/IpOBaHI/Ie»; npegnaraet
NOAroTOBUTb UCCNeaoBaTENbCKUIA NPOEeKT «Po6oTbI HE NPOCTO UrpyLLKa».

MNMomoraeT ocyLecTBUTbL pedeKCUBHYHO Y4ebHy0 AeATEeNbHOCTL HA OCHOBE BOMPOCOB:

1. YTto HOBOro y3Hanu cerogHa?

2. Yto nokasanocb 0CO6EHHO MHTEPECHBIM N BaXXHbIM?

3. Bbinu nn gOCTUrHYTHI BaMK Lenn, KOTopble Bbl Ans cebs onpeaenunu B Havane ypoka?
YyebOHasa AeATenbHOCTbL OOy4varowmxcs

duKkcupytoT 3agaHve B TeTpaau.

OcywwecTtBnatoT pednekcunto y4ebHon 4esaTenbHOCTMU.

CooTHOCAT pesynbTatbhl y4ebHOM [eATenbHOCTM C MOCTaBNEHHOW Lenblo, MNNaHupyroT

JanbHenure Lenu gesaTenbHOCTU.
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MATEPUAIDbI ONA NOOroOTOBKU K YPOKY
MaTepuanbl AN KONMPOBaHUS

MoHumop nopma
Onuwume pabomy criedyroueao ckemya (npoapamMmmasi).
void setup() {
Serial.begin (9600);

}

void loop () {

int sensorValue = analogRead (RAO) ;

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

Onepamop nepexoda if
Onuwume pabomy crnedyrouweao ckemya (rpozapammai).
Packpotime pabomy onepamopa if
void setup() {
pinMode (2, INPUT) ;
pinMode (13, OUTPUT) ;

}
void loop O {
int sensorValue = digitalRead(2);

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

}

B conepxaHue



TEXHONOTVA TOYKA | POCTA

Cepsonpugod
Onuwume pabomy cnedyrowe2o ckemya (rnpogpamMmmasl).
#include <Servo.h>
void setup() {
myservo.attach(9) ;

}

void loop() {
myservo.write (0 )
delay (2000) ;
myservo.write(90) , // ycranasmmeaem yrom 90'
delay (2000) ;
myservo.write (180 (
delay (2000) ;

/' // ycraHaBimBaeM yroJ 0°

// ycraHaBaupaem yroji 180"

JKudkokpucmannuyeckuli uHOUKamop
Onuwume pabomy credyrowe20 ckemya (npoepammei).

#include <Wire.h>
#include <LiquidCrystal I2C.h>
LigquidCrystal I2C led(0x3F,16,2);
void setup(){
led.init () ;
led.backlight () ;
led.print ("Hello, world!"™);
led.setCursor (0,1) ;
led piririt " nnnnsnarr A

Eroid loop(){}

3AOAHUA K YPOKY

1.Mogknmounte MUKPOKOHTponnepHyto mnaty k USB-nopTy komnbioTepa. 3anyctute
npunoxeHne «ucnetyep yctponcte» un B pasgene COM nocmoTpute, Kk kakomy COM-nopTty
noAknoyunach Bawa nnarta.

2.3anyctnte cpegy paspaboTtkm ApagymHo IDE, koTtopass 6bina WHCTannupoBaHa Ha
KomnbloTep paHee. [lanee HyXHO oTMeTUTb HoMep COM-nopTa, K KOTOPOMY Nnoakntoymnack nnara
ApaoyviHo, B MeHto: NHcTpymeHTel —> [MopT —> COM. B 3TOM e MeHIo BbiOupaeTcsa Tvn nnathl
ApayuHo, T. e. UNO, NANO, META, MMKPO, LEONARDO wn agp. B Hawem cnyyae META.

3.TNocne nogknoyeHus K KomnetoTepy nnatbl ApayvHo, onpegenexHns COM-nopTta v Bbibopa
TMna nnatbl He06Xxo4MMO NPOAEMOHCTPUPOBaTL PaboTy nnaThl, 3anyCTMB BCTPOEHHbIV B cpeay
pa3paboTku npumep «BlMnk» (MuraHns ceetogmoga). 3anyckaem npumep «MuraHue ceetognoga»
Tak: ®ann —> lNpumepbl —> Basics —> Blink. NMNocne atoro B okHo ApayvHo IDE 3arpysutcs
nporpaMmma (Kog, cKkeT4), COOTBETCTBYtOLLas BolbpaHHOMY Npumepy MuraHus ceetoguona. anee
HaXkMmaem nocnegoBaTesibHO ABe CrneayoLlme KHOMKN B BEPXHEN YacTn okHa ApayuHo IDE:

NMPOBEPUTb: U 3ArPY3KA: O

B conepxaHue 75



1

TOLIKA P?CTA TEXHONOInA

3a npoueccom NpoBEepKM 1 3arpy3kn MOXXHO HabnogaTe B HMXKHEN YacTu okHa Apaym- Ho IDE.
Mocne 3arpyskM, ecnu BCE BbIMNOMHWNM MNpPaBUMbHO, HAYHETCA MuUraHuwe cBeToauoaa,
NOOKIMHOYEHHOrO K COOTBETCTBYHOLLEMY MOPTY, WAM Ha nnatax ApAYyWHO TakoW TeCTOBbIN
CBETOAMO PacnonoXeH NPsiIMO Ha nnaTte 1 napannenbHO NOAKMIOYEH K KOHKPETHOMY nopTy (k 13
Ha nnate UNO, k 22 Ha nnate coBmecTtumon ¢ MEGA). Ceetogunopg 6yaeTt muraTb € MHTEpBanamu
B 1 cek.

4. Paccmotpum ckeTtd Blink ansa muranma ceetogmoda. [Ona nNpocTOoTbl KOMMEHTapumM w3

CKeT4a Mbl yaanunm. OcTtaHeTcs BOT 4YTO:

void setup() {
pinMode(LED_BUILTIN, OUTPUT);

void loop O {
digitalWrite(LED_BUILTIN, HIGH);
delay(1000);
digi talWri te(LED_BUILTIN, LOW);
delay(1000);

[lpyroi BapuaHT 3anncum Toro e ckeTya:

int led =13; void setup|) {
pinMode(led, OUTPUT);

}

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

digitalWrite(led, LOW);
delay(1000); }

Mnu MOXKHO Tak 3anucaTb 3TOT Xe CKeTu:
void setup o { pinMode(13, OUTPUT); }

void loop() {
digitalWrite(13, 1);
delay(1000);

digitalWrite(13, 0);
delay(1000); }

KoHcTtaHTa LED_BUILTIN ykasbiBaeT Ha BCTpoeHHbIn cBeToamog. HIGH n LOW-KOHCTaHTHI,
yKasblBaloLLMe Ha BbICOKUM U HU3KUI CUrHar, T. €. BKNoYeHne 1 BblkntiodeHne. ®yHkumsa pinModeO
HacTpauBaeT NopT Ha Bxog unu Bbixod. PyHkums delay(I0O0O0) 3agaét Bpems 3agepxkn B 1000
MUNIMCEKYHA (T. €. 1 cekyHaa).

5. Namenute napameTtp dyHkumm delay() ¢ 1000 Ha 100 nnn Ha gpyroe 4ncro u 3arpysute
CKeT4 NOBTOpPHO. Ecnn BCE caenanu npaBuiibHO, TO Bbl AOSMKHbI YBUAETH APYrON PEXUM MUraHus
cBeToauoaa, B 3aBUCMMOCTU OT BBEAEHHBIX NapameTpoB. MOXHO eLé noakcnepMMeHTMpoBaThb C
napameTtpamu yHkumm delay().

OBPATUTE BHUMAHWE!

CkeTy (nporpamma) Ha fA3blke ApAyMHO MMeeT Tpu pasgena wunu 6noka, vaywme gpyr 3a
APYrom B CTPOron nocregoBaTenbHOCTU CBEPXY BHU3:

1) 6nok noakntoyeHnss 6MbnmoTek (3TO AenaeTcss ¢ NOMOLLbO AupekTuBbl #include) wu
006BbABNEHNA NEPEMEHHBIX U €ro TUNOB (MHOrA4a NepeMeHHble OOBbABMAIOT C NOMOLLBbIO ANPEKTU -
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Bbl ttdefine, HO YACTO 6€3 3TOV AMPEKTMBbI, Kak B pumepe muraHusa ceetogmoga. Ctpoky int led = 13;
MOXHO 3anucaTtb Tak: #define led 13);

2) 6nok HacTpoek HauvHaeTcs ¢ dyHkumm setup(){...} w npegHasHayeH ONA HaCTPOWKU
pexvmMoB paboTbl BbIBOAOB, CKOPOCTU Nepeaayn nHopmMaumm nopTos U T. 4.;

3) ocHOBHOM 6GNOK NporpaMmbl COOAEPXKMT NOCNefoBaTENbHOCTb KOMaHA, NpeAHa3HayYeHHbIX
ANS pelleHns KOHKPEeTHOW 3ajadv, U HauMHaeTcs 3TOT B6nok ¢ yHKUMM GEeCKOHEeYHOro umkna
1o0p(), kKOTOpas 3acTaBnseT NOBTOPATLCA 3a4aHHOWN B 3TON PYHKLUUKN cepum KomaHa. [Npu kaxgom
ware noBTOpeHUn 6yayT MeHATbCA KakMe-TO [OaHHble, BblYMCAsSieMble B Mporpamme, Wmnu
nokasaHusi, CHUIMaeMble CAaTYNKOB.

Ona 3anncu cketya Ha A3blke APAYMHO WCMNOMNb3YEeTCS CUHTAKCUC, MOXOXWUA B A3blke
nporpammupoBanns Cu.

MepeyeHb AOCTYMHbLIX UCTOYHUKOB MH(OPMaLMKU: CalT ONs U3YyYeHUst a3blka ApayuHO:
http://arduino.ru/Reference, cant gns cosganuna npoektos ApayvHo: https://www. tinkercad.com
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CueHaput ypoka Ne 6. BeedeHue 8 30-modesnuposaHue u npomomunuposaHue

YpoBeHb 0b6pas3oBaHMst: OCHOBHOE obLuee.

MpeameT: TexHonorus.

YpoBeHb n3ydeHusi: 6a3oBbIN.

Tema: Beegenne B 30-mogenupoBaHmne n NpoTOTUNUPOBAHKE.

Knacc: 6.

Twun ypoka: KOMOMHMPOBAHHBIN.

Llenb ypoka: o3HakoMuTb oObyyawwmxca ¢ noHatuammn  «30-mogenupoBaHne» U

«MNPOTOTUNNPOBAHMEY.

lMnaHupyembie pe3ynbmamsi

MpeameTHble:

* Ha3blBaTb W XapaKTepmn3oBaTb aKTyarnbHbI€ 1 NEPCNEKTUBHbIE TEXHONOMMN MaTepuanbHON U
HemaTepuanbHon cdepsbl;

* cnegoBaTtb TEXHOMOrMYECKOMY MpoLEecCy, B TOM YACIe B MpoLEecce N3roToBMeHUs
Cy6bEeKTUBHO HOBOIO NMPOAYKTA;

* BbIMOSHATb YEPTEXM M 3CKM3bI, a Takke paboTaTb B CUCTEMaX aBTOMATU3MPOBAHHOMO
NPOEKTUPOBaHUS;

* BbINOMNHATL 6a30Bble onepaumm pegakropa KOMNbIOTEPHOMO TPEXMEPHOIO
NPOEKTUPOBaHUS;
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co3gasaTtb 30-mopenu, NpUMeHsis pasnnyHble TEexHonornu, NCNonb3ys
HeaBTOMaTU3MPOBaHHbIE U/UNN aBTOMAaTU3NPOBaHHbLIE NHCTPYMEHTHI;

aHanuanposaTb opmMoobpasoBaHMe NPOMbILLIEHHbIX U3AENWIA;

XapakTepun3oBaTb OCHOBHbIE METObI/CNOCOOLI/NMPUEMbI N3rOTOBNEHNS 0OBEMHBIX AeTanen
M3 pasnuyHbIX MaTepuanoB, B TOM 4uUcne C NPUMEHEHWEM TEXHOIOrM4YecKkoro
obopynoBaHus;

Nony4YnTb U NpoaHanNM3MpoBaTh OMbIT U3rOTOBINEHUS MakeTa Unu NpoToTuna.

MeTanpenM €THble:

COCTaBnATb NNaH peleHna npobnembl (ONUCbIBaTb >XM3HEHHbIN LWKN  BbINOSIHEHWS
npoekTa, anropuTm NPoBeAEHUS UCCnegoBaHNS:);

aHanunanpoBaTb M 060CHOBbLIBATbL NMPUMEHEHWE COOTBETCTBYHOLLEro MHCTPYMEHTapus Ans
BbINOMHEHNA y4ebHOM 3aaauu;

onpegendatb, Kakue [OEenCTBUS MO pelleHuto y4ebHoM 3agaum unm napameTpbl 9TUX
OENCTBMI NPUBENN K NONYYEHUI0 UMEIOLLLErocs NPoayKTa y4ebHom OeaTenbHOCTY;
cosfaBaTtb abCTpaKTHbIN UK pearnbHbIN 06pa3 npegmMmeTa U/Mnmn aBrneHns;

nepeBoanTb CIOXHYHO MO cocTaBy (MHOroacneKkTHy) nHopMauunio n3 rpadpmyeckoro nnm
dopmMann3oBaHHOro (CMMBOSIBLHOIO) NPEeACTaBEHNS B TEKCTOBOE 1 HA0B0POT;

CTPOUTb NO3UTUBHbBIE OTHOLLEHUA B npoLecce y4ebHON 1 No3HaBaTENTbHOW OEATENBbHOCTH.

JINYHOCTHBIE:

FOTOBHOCTb WM CMOCOOHOCTb OOy4alLMXCA K CamMopasBuUTUIO M camMooOpasoBaHUIO Ha
OCHOBE MOTMBaLMKN K OOYYEHMNIO N NO3HAHWIO;
dhopMMpoBaHMe LenoCTHOrO MUPOBO33PEHMS, COOTBETCTBYHOLLENO COBPEMEHHOMY YPOBHIO
pa3BUTMSA HaYKn 1 OOLLLECTBEHHOW MPaKTUKK.

Bpemsa peanusauuu: 2 akagemuyeckux yaca.
O6GopynoBaHMe U MaTepuanbl: KOMNbIOTEP (MHTEpPaAKTMBHAA gocka), npoektop, 30-NpuH-
Tep, punameHT.

Xo[O YPOKA

OTan ypoka 1. MotuBaums K y4eOHOM AeATENIbHOCTU
lMpeanonaraemas NPOAOIMKUTENBHOCTE: 5 MUH.
Meparornyeckas AeATeNbHOCTb yunTtens

Co30aéT NoNoOXNTENbHLIN SMOLMOHANbBHBIA HACTPOW Ha paboTy.
3agaéT BoMpoChl, BOBIEKas YY4EHNKOB B 9BpUCTUYECKYIO Beceay.
Bonpochi:

1.Y7o takoe 30-mopennpoBaHme?

2.Y71o Takoe 30-neyaTb?

3. Cos3pgaBanu nu Bbl cobcTBEHHbIE MOaeNU?

HanpaBnsieT y4eHMkoB Ha hopMynmnpoBaHusi TEMbI U LIENN ypoka.
Y4yeb6Hasa gesatenbHOCTb obyyvarwmxca MobunmayoTcs

N OpraHn3yloTCa Ha nNpeacTosiuyo paborTy.

BcTynatoT B Avanor ¢ yuuTtenem, BbiCKa3biBatOT CBOK TOYKY 3PEHUSI.
OT1BevaloT Ha BOMPOCHI, apryMEHTUPYIOT OTBETLI.

Cnepdar 3a oTBETaMM M BbICKa3bIBAHUSIMU OPYIMX YYEHNKOB.
dopmynupytoT TEMY U LEeNb ypokKa.

MnaHupyloT OeACTBUS MO JOCTUXKEHUIO LIernn YpokKa.

dTan ypoka 2. Aktyanusauuma u o6o6weHne sHaHumn
Mpeanonaraemas NPOAOCIMKUTENBHOCTL: 10 MUH.
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MNeparornyeckan gesaTeNnbHOCTb yunTtens

MpoBoanT bpoHTanbHyto Geceny; akTyanuanpyeT WMeEWMecss 3HaHus, nomMmoraeT
0006LLIEHNIO TEPMUHOB U MOHATUIA.

3agaéTt Bonpochl:

1. Kak Bbl gymaeTe, SIBNSOTCA N CUHOHMMaMMK MOHATUS «TPEXMEPHOE n300paXkeHue» U
«30-n3obpaxeHne»?

2. EcTb nn oTnnuusa mexay usobpaxeHusiMn (nokasbiBaeT M3obpakeHusl), caenaHHbIMM
4yerioBeKOM B 3Mnoxy [peBHero Mupa, Hanpvmep, erMneTckummn dpeckamm UM pocnmucsMy Ha
rpeyYeckux Basax, U COBPEMEHHOM XXMBOMUCHIO?

YyebOHasa AeATenbHOCTbL OOy4varowmxcs

BcTynatoT B AManor ¢ yunteneM, BbiCKasbliBatoT CBOK TOYKY 3PEHMS.

OTBeYaloT Ha BOMPOCHI, apryMEHTUPYIOT OTBETHI.

CnepsT 3a oTBeTaMy 1 BblCKa3blBAHUSIMU OPYTUX YY4EHUKOB.

9Tan ypoka 3. UsyyeHne HoBoro matepuana

Mpegnonaraemas NPOSOMKUTENBHOCTL: 40 MUH

MNeparornyeckas gesTeNIbHOCTb yunuTens

OpraHunsyeT 0CBOEHNE HOBbIX MOHATUI C UCMONb30BaHMEM Npe3eHTauun.

Ha cnanpgax oTpaxeHa cnegywouwas uHdopmaums: «30-nsobpaxenney, «30-mopenby,
«30-mogenupoBaHue», «30-npuHTEP», aHrmuumam «30» pacwmdpoBkbiBaeTcsa kak 3-0imensional,
YTO O3HAYAET KTPEXMEPHDLINY.

30-mopgenupoBaHue — 3TO NMPOLIECC CO3A4aHNA TPEXMEPHON MOAENN Kakoro-nmbo obbekTa.

30-mogenupoBaHne akTUBHO NPUMEHSIETCS B pasnuyHbIX cpepax AesaTenbHOCTM YenoBeka:

* [OM3alH, apxXuTekTypa, CTPOUTENbCTBO — NO3BONSET NpeAcTaBuTb 06CTaHOBKY B

NMOMELLIEHUN NN BHELLUHWE XapaKkTepucTuku byayLero sgaHus;

* KMHemaTtorpadus, MynbTUNINKaUms, MHAYCTPUSA KOMMNbIOTEPHBLIX UTP — MNO3BONISET Co3a4aThb

haHTacTUYECKNX repoes NNn Muphbl;

* peknama u MapKeTUHr — MUCMoNb3yeTcs AN co3aaHus npuBreKaTenbHOro n3obpaxeHus,

nogyépKmMBatoLEero ZOCTOMHCTBA PEKNAMUPYEMOro OOBHEKTA;

* Hayka W NPOMbILNEHHOCTb — MCMOMb3yeTCcsa AN NPOEeKTUPOBAHNS TEXHNYECKUX U3Oenun,

Nno3BONISIET BU3yanu3npoBaTb U3fenuve, OUEHNTb ero TeXHUYeCcKne BO3MOXHOCTMU.

C mogensamu n3 nepBbIX TPEX NMYHKTOB Bbl CTANKMBanNUCb He pa3 B TeYeHue Ballen XU3Hu, a
MOXeT ObITb NpaBuiibHee ckasaTb: Mbl BUOUM WX Kaxabln AeHb. Mpu cosgaHum 6onblUMHCTBA
Taknx mogernemn ncnonb3oBanocb nonuroHansHoe 30-moaenupoBaHue.

MonwuroHanebHasa 30-mMmoaenb COCTOUT M3 MHOXECTBA NPOCTbIX MHOMOYrofibHUKOB (MOSIMIOHOB).
MonuroHanbHOe MoOOEeNMpoBaHME — TMEPBbIA NosiBUBLUMICA cnoco® 30-mogenvpoBaHuS.
[MoNMroHbl COCTOAT M3 BEPLUMH, KOTOpble 3adaHbl B NPOCTpaHCTBe koopauHatamu X, Y, Z. B
nepBbIX NONMroHanbHbIX 30-Moaensax aTm KoOopAMHaTbl BBOAUITMCH BPY4YHYHO. BepLunHbl NonnroHos
coeauHaTCa Mexay cobor péopamu. Yem Gonblue MOMMIoHOB Y MOAENW, TEM OHa TOYHEe.
Mpouecc ModenupoBaHUS 3aKroyaeTcss B NepeMeLleHMn BeEPLUMH, pébep n TpaHchopmaumm
CaMux NOSINrOHOB.

MonuroHanbHOE MoOAEnMpoBaHME MNPUMEHSIeTCH, ecnu Heobxoaumo co3gaTe MOoAenb,
NMEIOLLYIO XYAOXECTBEHHOE CXOACTBO C 06bEKTOM.

Hanbonee nonynapHbiMM nporpammamMmu nonuroHanbHoro 30-MoaenMpoBaHus SIBRSAOTCH
Autodesk 3DsMax, Autodesk Maya, Blender u gp.

OpgHako C MOMOLBK MOMMIOHANbHOMO MOLENMPOBaHUSA CMOXHO paccynuTaTtb pas3mepsbl
MOAENW, ykasaTb TOYHblE 3a30pbl MEXAY ANEeMEeHTaMn UNKN ydnTbiBaTb (PU3nYeckne CBOMCTBA
mMaTtepuanoB. [na peweHus Takmx 3ag4ad UCMONb3ylTCA CUCTEMbI aBTOMaTU3MPOBAHHOrO
npoektupoBaHusa (CAIP).
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B OTNIMYME OT NOSMIUFOHANbHOro MOAENMPOBAHUS 30eCb HET NOSIMIOHOB, BCE MOAENM LerfbHbIE.
MocTpoeHue TpEXMepHON MoLenn HaunMHaeTCca ¢ Co3aaHus Nnockon urypbl, KOTOPOW 3agaéTcs
HanpaeneHune TpaHchopmaumn. Hanpumep, ons co3gaHmsa kyba Heobxoanmo HavyepTUTb KBagpar,
a 3aTeM €ero BbITAHYTb.

K CAlNP MOXHO OTHECTM Takue nonynspHble nporpamMmMHble cpeacTBa, kak Autodesk Inventor,
Autodesk Fusion 360, SolidWorks, Komnac 3D n gp. Ha 3anatuax mbl 6ygem cosgaBaTb
30-mogenun B cpene Autodesk Fusion 360.

CospaHHble 30-moaenn B CAIP yacTto pa3pabaTbiBaloT Ansi CEPUAHOrO NPou3BOACTBa, HO
ana Toro 4Tobbl OUEHWUTL reoMeTpuo, AM3anH, COBMECTMMOCTb KOMMOHEHTOB W Apyrue
XapaKTePUCTUKN, N3rOTaBNMBaOT NPOTOTUNLI U3AENUNA.

M3HavanbHO NpOTOTMNbLI CO3haBanuCcb NyTEM yaaneHus fMLIHEro matepuana C 3aroTOBKW,
Hanpumep npu dpesepoBaHnn MNKU TodeHun. CerogHsa TEeXHONOorMmM MO3BONSAT co34aBaTb
NPOTOTUNbI C NOMOLLLID OBpaTHOM onepauun, fobaBneHuss maTepuana — TaKylo TEXHOMOrmto
Ha3bIBalOT agAUTUBHOM (OT aHrn, add — gobaenaTk). Peyb, kKoHEeYHO Xe, naeT o 30-nevatw.

CerogHsa onga 30-nevatn MCNONb3YIOTCA pa3nuyHble MaTepuansl. PaccMOTpUM TEXHOMOTUIO
nocrnonHoro HannaeneHnsa nnactuka (FDM — Fusing Deposition Modeling nnn FFF — Fused
Filament Fabrication), Tak kak B Hawuei nadopatopumn ectb 30-npuHTEp (DOBOT MOOZ), kOTOpbLIN
paboTaeT Ha OCHOBE OaHHOro npuHuuna. FDM-TexHonorns 3akmnovaetcd B TOM, YTO HUTb U3
TEPMONSIacTMYHOIO MaTepuasn NogaéTcs B nevaTaroLLyto rofoBKy, rae NpoucxoauT pacnnaeneHme
maTtepuana. lNpu aTom NevaTaroLas rosioBka ABMXKETCA M HAHOCUT pacniasBneHHbl NnacTuk Ha
nnatdopmy, co3gaBsasi MOAENb CrOK 3a CNOEM.

MoMMMO TEexXHONOrmmM MOCMONHOIMO HamnnaBneHWd nnacTuka CyLecTBYeT TEeXHOMOorus
nasepHon crtepeonutorpacdum (SLA), nNpy KOTOPOM nevaTb OCYLLECTBASIETCA C MOMOLLbIO
Xngkoro potononmmepa, KOTOpbIA 3aTBepaeBaeT nog AenctsnemM nasepa. [oxoxun npuHumun
nUcnonb3yeTcss B MpUHTEPaAxX CEeNEeKTUBHOro nasepHoro cnekaHma (SLS) — nevatb
OCYLLECTBISIETCHA C MOMOLLbI MOpOLLIKOOOpasHoro maTtepuana (NonMCTUPOS, HEWNOH U ap.) u
CeNIeKTUBHOrO Jla3epHOro crnekaHus MeTannm4yeckoro nopotika (SLM).

3l-ne4yaTb OTHOCAT K TEXHOMOMMSAM ObICTPOro NPOTOTUNMPOBAHUA, TaK Kak Mnpouecc
CO34aHus NpoTOTMNA COCTOUT U3 TPEX OCHOBHbIX LLIArOB:

1. CospgaHue komnbtoTepHon 3MM1-mogenn.

2. MNMopgroTtoska 3l1-mMogenu kK nevyaTu.

3. MevaTb 3M1-moaenu.

C kaxdbIM LIaroM SaHHOro npouecca Mbl MO3HAKOMMMCS MPU BbINOSIHEHUM NabopaToOpPHbIX
pabor.

Y4yeb6Hasa gesaTenbHOCTb ObyvaloLwmxca

Cniywatot 06bsCHEHNE yunTENS.

DUKCMPYIOT NONYYEHHY0 MHOPMaLNO B TETpaasX.

A1an ypoka 4. [lpoBepka NOHUMaHUA U NEPBUYHOrO 3aKpenieHus

Mpeanonaraemas NPOAOCIMKUTENBHOCTL: 20 MUH.

MNeparornyeckas aoesaTeNnbHOCTb yunTtens

Mpepnaraet nourpate B urpy. PasgaéTt kapToukm ¢ m3o0paXxeHnsamMu npeameToB win
KOHCTPYKUMMA W npegnaraet obyvalowmMmcs npeanonoxmtb, C MOMOLBI Kakoro Buaa
MOZENMpPOBaHMA Nyylle co3gaTb TPEXMEPHYIO MogeNnb npeamMeTa (C NOMOLLBbK NOAMIOHANbLHOro
MOAENMPOBaHMSA UNN CUCTEM aBTOMATU3MPOBAHHOIO NMPOEKTUPOBAHMWS) N pa3fenvTb KapTOYKkN Ha
2 rpynnbl.

KapToukn ¢ nsobpaxeHmamm pasnmyHbix 06BbEKTOB, Hanpumep oTBépTka, Yebypaluka, 3asu,
peaykTop, 6onva u T. 4. VIrpy MOXXHO NpoBeCTM ¢ NOMOLLbLO cepBuca LeaningApps (puc. 1).
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Pasnoxwute KapTO4ku Ha ABa cTtonbuka

Cc?

TBepgorensHOE
ITonuronansHOE PA

A —**"uposanue B CAITP
MOZeNPOBaH|

3apaHue

C MOMOLLbIO Kakoro Buaa MoaenupoBaHus Bbl
Obl co3aanu o6beKTbI?

0

IT .0 'b '

Puc. 1. OkpaH y4ebHom urpbl B cepBuce learningapps.org

YyebOHasa AeATeNnbHOCTbL OOy4varowmxcs
WrpatoT B urpy, packnagbiBatoT KapTO4Ku Ha rpynnbi.

OTan ypoka 5. KoHTponb ycBOeHUA MaTepuana, Koppekums ownobok

Mpegnonaraemasi NPO4OMKUTENBHOCTL: 10 MUH.

Meparornyeckas geaTenbHOCTb yunTens

KoHTponupyeT BbINOfTHEHUS paboThl.

OcyliecTBnseT He06Xxo4MMYH NOMOLLb.

KoppekTtnpyeT xoa paboTbl, akUeHTMPYET BHUMAHME Ha BO3MOXXHbIE OLLUMOKM.

MogBognT MTOMM NpogenaHHoM paboThbl: ecrniv TpéXMepHas MoAenb AofrkHa obnagaTtb
XYOOXECTBEHHbIM CXOACTBOM C NPeaAMeTOM UIK SBASeTCa An3anHepckon paspaboTkon, To CTOUT
BOCMOJSIb30BaTbCA MPOrpaMmMon MOJNIMIOHANbHOrO MOLENMPOBaHMS, a €civ Mogenb AOSMKHa
COOTBETCTBOBaTb ONpPeAENEHHbIM pa3mMepam, To ncnonbaytoT CAlMP.

Y4yeb6Hasa gesTenbHOCTb ObyualoLwmxca

MpoBOAAT CAMOKOHTPOSIb, HAXOOAT U UCMPABISAIOT BO3MOXHbIE OLUNGKN.

MogBogAaT ntor paboTsi.

OTan ypoka 6. UHopmauusa o TBOpUeCKOM 3agaHnMu n pednekcus

lMpeanonaraemas NPOAOIMKUTENBHOCTL: 5 MUH.

MNeparornyeckas gesaTeNnbHOCTb yunTtens

MpeanaraeT TBOpYECKOE 3aaHue: HanautTe B AOMNOSHUTENbLHOW nuTepaTtype UM B CeTu
NHTepHeT nHdopMaumio 0 HeobblvHbIX 30O-NpUHTEPAX U 3anoiHUTe Tabnuuy.

KpaTtko onuwute pa6oty Kaknm matepuanom nevyaraeT? Fae npumeHseTca?
30-npuHTepa
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MogymainTte, rae MOXHO Ucnonb3osaTb 3O-NpUHTEPLI B HaLLeM pernoHe? C kakon Lenbio?

lMomoraeT ocyLwecTBUTb pedreKCUBHYO y4ebHy0 AesATEeNbHOCTL Ha OCHOBE BONPOCOB:

1. YTto HOBOro y3Hanu cerogHsi?

2. Y10 nokasanocb 0COGEHHO MHTEPECHBIM U BaXKHbIM?

3. Bbinu nn gocTurHyThl BaMu Lienu, koTopble Bbl Ans cebst onpeaenvny B Havane ypoka?

YyebHasa geatenbHocTb 0byvaromxcs

DuKCUpYIOT TBOPYECKOE 3aaHne B TeTpaaw.

OcyuwiecTtBnstoT pednekcuio y4ebHom aesaTenbHOCTY.

CooTHOCAT pe3ynbTaTbl y4eOHON AeATENbHOCTU C NOCTABNEHHON LENbo, NNaHNpYoT
JanbHenwme uenu gestenbHOCTU.

MATEPWAIbBI ANA NOAroTOBKU K YPOKY

1 n nn .‘IH i‘ *",. ii;f.!?i w \ l i

CeHeTmpxem n Tu cobupatoT ypoxxkan. dpecka Kpatep Knutusa n OprotmnHa (Basa ®paHcya),
13 rpobHuLbl B enp anb-MeauHel (ErmneT) Okono 560 r. o H. 3. dnopeHuns

U. ®. Xpyukuit. LieTbl 1 nnoael
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TEXHONOIMMA

BupeodparmMeHT (ccbinka):
» Kak pabotaet 30-npuHtep n 30-ckaHep:
https://www.youtube.com/watch?v=iFTGE8SZ7eO
» TexHonornm n yCTporucTBa Ans neyaTn metannamu:
https://www.youtube.com/watch?v=EfgwNDItnZk
» TexHonorns nasepHoro nnaeBneHUst MeTanImMyeckoro nopotuka (SLM)
https://www.youtube.com/watch?v=pz4aA8X nKg&t=157s
» 30-nevaTtb wWokonagom: https://www.youtube.com/watch?v=MKQIlys-z7SM&t=8s
* Ypokn Akagemun Autodesk no Fusion360 (aHrn.):
https://academy.autodesk.com / software/fusion-360
MepeyeHb AOCTYNHbIX NCTOYHUKOB UH(hopMaLuu:
1. EanHaga cuctema KOHCTpYKTOpckon gokymeHtaumm. — M.: CtaHgaptuHdopm, 2016, —
Pexum goctyna: https://graph.power.nstu.ru/templates/static/gost/index1.htm
2. ObyyeHne un nopoepxka Autodesk Fusion 360. — Pexum pgoctyna: https://www.
autodesk.com/products/fusion-360/learn-support
3. Obyuyatowme pecypcbl no Fusion 360. — Pexum goctyna: https://knowledge.autodesk.
com/ru/support/fusion-360/learn-explore/caas/sfdcarticles/sfdcarticles/RUS/
Training-Learning-resources-for-Fusion-360.htm|
4. OBHumknonegmsa 30-nevaTtn. Pexxum goctyna: https://3dtoday.ru/wiki [lononHuTenbHasn
MHcpopmaumsa:
1. Mantox B. H. Beegenune B coBpemeHHblie CAMNP / B. H. Mantox. — M.: MK [Mpecc, 2010. -
192 c.
2. lopekos [. E. 30-nevatb ¢ Hyna / [. E. Nopekos, B. A. Xonmoropos. — CI16.: BEXB-lle-
Tepbypr, 2020. — 256 c.
3. Jludus KnadH. Fusion 360. 30-mogenupoBaHue ans mewnkepoB / J. KnanH — CI16.:
BXB-lMeTepbypr, 2021. — 288 c.

CuenHapul ypoka Ne7.KomnbromepHasi epaghuka u cghepbl €€ npuMeHeHuUst

YpoBeHb ob6pa3oBaHMst: OCHOBHOE obLuee.

MpeameT: TexHonorus.

YpoBeHb n3ydeHusi: 6a3oBbIN.

Knacc: 6.

Twun ypoka: KOMOMHMPOBAHHLIN.

Llenb ypoka: 03HaKoMUTb C MOHATUEM «KOMMNbIOTEpHas rpaduka», BUaaMm KOMMbIOTEPHOM

rpadovkm n cpepamm e€ NpUMEHeEHNS.

lMnaHupyembie pe3ynibmambl

MpeameTHble:

* NONyYnTb M NPOAHANM3NPoBaTb ONbIT MOANMUKALMM MaTepUanbHOro Unn
MH(POPMALIMOHHOTO NPOAYKTA;

* BbIMOSHATb AIEMEHTapHbIE YEePTEXM, BEKTOPHbIE N PaCTPOBble U306paXeHNs, B TOM Yncrne
C MCNONb30BaHNEM rpadonMyecKnx peaakTopos;

* NONyYnTb M NPOAHaNM3NPoOBaTb ONbIT M3rOTOBIIEHNA MakeTa Unn NPpoToTUNa;

* NPUMEHATb TEXHOMOMMM OLMIPOBKN aHANOroBblX AaHHbIX B COOTBETCTBMM C 3adavamm
COOCTBEHHOM OeATENbHOCTU.

MeTanpegmMmeTHble:

* YMEHMe COOTHOCUTb CBOW LEWCTBUSA C MraHupyeMbiMU pesynbTaTaMu, OCYLLEeCTBMATb
KOHTPONb CBOEW [eATerlbHOCTM B npoLlecce AOCTWXKEHUS pesynbTata, onpenensTtb
crnocobbl OeNCTBUA B paMKax MPenrioKEeHHbIX YCroBuUn 1M TpeboBaHUIN, KOPPEKTUPOBATb
CBOM OeNCTBUSA B COOTBETCTBUN C U3MEHSAIOLLENCH cCUTyaumnen.
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JInyHoCTHbIE:!

* FOTOBHOCTb M CMOCOBHOCTb OByyalLmMxcsa K camopasBUTUIO U camMoobpa3oBaHUi0 Ha
OCHOBE MOTMBaLMM K 0BYHEHUIO 1 NO3HAHWIO;

* FOTOBHOCTb W CMOCOBGHOCTb K OCO3HAaHHOMY BbIGOPY M MOCTPOEHWUIO AanbHenwen
NHAMBMAOYyanbHOM TpaekTopum obpas3oBaHus Ha 6a3e OpPUEHTUPOBKN B MUpPe Npodeccuin n
npogeccnoHanbHbIX NPEeANOYTEHUI, C YYETOM YCTOMYUBbLIX NO3HABaTEMNbHbLIX MHTEPECOB.

Bpem4a peanusauun: 1 akageMmyeckuii 4ac.

O6opynoBaHune 1 matepuansl: HOyToyk, MOY.

XOo[ YPOKA

9Tan ypoka 1. MotuBauus K y4eOHOM AeATENbHOCTU
Mpegnonaraemas NPOOOIMKUTENBHOCTL: 5 MUH.

MNeparornyeckas aesiTeNnbHOCTbL yunTens

Co30aéT NonoXNTENbHbLIN AMOLMOHANBHBIA HACTPOWN Ha paboTy.
3aaaét Bonpochkl, BOBIieKasi yYYHEHUKOB B 3BPUCTUYECKYIO Beceny.
Bonpocbi:

1. Yto Takoe KomnbloTepHas rpaduka?

2. KakoBbl cdhepbl MPUMEHEHNST KOMMNBIOTEPHOW rpacoukn?

3. KakoBbl BO3MOXHOCTW MCMOMb30BaHUSA KOMMbIOTEPHOWN rpadoukm?
HanpaBnsieT y4eHKkoB Ha hopMynmpoBaHMe TeMbl U Lienu ypoka.
YyebOHasa aeATenbHOCTbL Oby4varowmxcs

MobunmsyoTcst 1 opraHu3yoTCs Ha NPeacTosiLyto paboTy.
BcTynatoT B Avanor ¢ yuuTtenem, BblCKa3biBatOT CBOK TOYKY 3PEHUS.
OTBevaloT Ha BONPOCHI, apryMeHTUPYIOT OTBETHI.

CnepAaT 3a oTBETaMu 1 BbICKa3bIBAHUAMWN OPYTNX YYEHUKOB.
dopmMynupyoT TEMY U Lenb ypoka.

MnaHnpytoT paboTy MO AOCTWKEHUIO LENN YpoKa.

OTan ypoka 2. AkTyanumsauuma n o6o6LeHne 3HaHUA

Mpegnonaraemasi NPoOgOMKUTENBHOCTL: 10 MUH.

Meparornyeckas geaTenbHOCTb yunTens

Mpepnaraet BCMNOMHUTL OOy4YalOLWMXCS, YTO TakKoe OpHAMEHT, MPMBOAMT NPUMEPDI
n3o0paxxeHuin, MPOCUT OXapaKTepmn3oBaTh UX.

MpepnaraeT BbINONHUTL 3adaHWe: HapucoBaTb Ha Oymare dparMeHT OpHaMeHTa W
BbIMOJSHNTL €ro CkaHMpoBaHue. [NpocmMaTtpuBaeT u o6cyaaeT pesynbraTthl padorT.

Y4yeb6Hasa gesTenbHOCTb ObyuaroLwmxca

AKTyanuampytoT 3HaHUA MO MOCTPOEHUIO OPHAMEHTOB, MOSyYEHHbIE paHee, NpuMayMbiBalOT
dparMeHT OpHaMeHTa, BbIMNONHAT NPOOHOE CKaHMPOBAHME COrNacHO MHCTPyKUuMK (B pasgene
«MaTepuanbl 4ns NOAroTOBKU K YPOKY»).

d1an ypoka 3. U3yuyeHne HOBOro matepuana

Mpeanonaraemas NPOAOCIMKUTENBHOCTL: 10 MUH.

MNMeparornyeckasn AeATeNnbHOCTb yunuTens

AKTyanusmpyeT onopHble 3HaHUSA 1 n3naraeT HOBbI Matepuan.

Cos3gaét cutyaumio Ang 3akpenneHns HOBOro matepuana.

PaccmatpuBaeT  NOHATMA:  KOMMNbIOTEPHAA  rpadmka, OCHOBHblE  XapaKTEepPUCTUKM
KOMMbIOTEPHOW rpadukun, cepbl MPUMEHEHNS, BUAObI KOMMNBIOTEPHON rpadmku, cpeacTea paboThl
C KOMMbIOTEPHOW rpadukon, 6as3oBble cnocobbl 00paboTkM M306pakeHun, BO3MOXHOCTU
NCNONb30BaHNS KOMMbIOTEPHOM rpadhmkn Ha ypoKax TEXHOSTOMN.
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YyeOHas peATenbHOCTL OOy4arowmxcs
CnywatoT yuntens, yctTaHaBnNMBatoT BHYTpUNpeaMeTHblE U MeXNpeaMEeTHbIe CBA3N.

AT1an ypoka 4. [lpoBepka NOHUMaHUA U NEPBUYHOrO 3aKpeneHus

Mpennonaraemasi NPOAOMXUTENBHOCTL: 10 MUH.

MNeparornyeckas gesaTeNnbHOCTb yunTens

Mpennaraet NpuMBecCTM NPUMEPbI UCMONb30BAHUS KOMMbIOTEPHOM rpadukn B pasfMyHbIX
chepax geaTenbHOCTU 0by4vatoLLmMXCs.

Mpocut Hamtu TpeboBaHuA K 3arpykaembiM dannam Ha obpasoBaTesibHble UMK
NMH(POPMaLIMOHHbIE PECYpPChl.

YyebOHasa aeATenbHOCTbL OOy4arowmxcs

AHanunampyoT yy4ebHbI MaTepuar, OpPraHu3yrT MOUCK PeLUeHusi, OnpeaenstoT crnocobbl
npeacTaBneHus pesynbraTa.

O1an ypoka 5. KoHTponb ycBoeHMs MaTepuana, KoppeKumsa owmbok

Mpeanonaraemas NPOAOIMKUTENBHOCTb: 5 MUH.

MNeparornyeckas gesTeNbHOCTb yunTens

KoHTponupyeT BbinosiHeHNst paboTbl.

OcywecTBnsgeT He06Xo4MMYH NOMOLLb.

KoppekTtnpyeT xoa paboTbl, akLUEeHTUPYEeT BHUMaHNE Ha BO3MOXHbIE OLLUMOKMN.

YyebOHasa AeATeNnbHOCTbL OOy4varowmxcs

MpoBOAAT CAMOKOHTPOSb, HAXOAAT U UCMIPaBNAT BO3MOXHbIE OLUMOKHN.

O6pabaTbiBaloT pesynbTaTbl camognarHocTuku. Nogeoaat pesynbtatbl paboTbl, OUKCUPYIOT
B TeTpaaum.

OTan ypoka 6. UHhopmaumnsa o TBopYeCKOM 3agaHumn u pednekcus

lMpeanonaraemas NPOAOIMKUTENBHOCTE: 5 MUH.

MNeparornyeckas goesTeNIbHOCTb yunTens

MpepnaraeT TBOpYECKOE 3agaHue: Ons nepsol nabopaTopHon paboTbl HaWTM obpasupl
pervMoHanbHOro OpHaMeHTa (B apXuTekType, odexae, AeKOopaTUBHO-MPUKNAgHOM MWCKYCCTBE),
oTobpaTh NOHPAaBMBLUMECS, HA OCHOBE 3TUX 3NIEMEHTOB CO34aTb CBOW 3CKM3. JCKU3 HapucoBaTb
Ha Oymare kapaHgawom. 3atem o6BecTn 4épHbiM MapkepoM. O606WUTL CBOM 3HAHUSA W
COCTaBMWTb Npe3eHTauuio Ha TeMy « OCOBEHHOCTU pErMoHanbLHOro OpHaAMeHTa.

PasbsacHaeT 3agaHue, nocnegoBaTeribHOCTb €ro BbIMNOSIHEHMS, MOMOraeT onpeaenuTbes C
BbIOOpOM.

[ns BTopon nabopatopHon paboTbl: MPUHECTN HA 3aHATME MaTepuanbHbI OObEKT Tpyaa,
CO34aHHbIV 0ByYaloLMMCA Ha ypoKax TEXHOSOMUN.

MpoBepsieT NOHUMaHWE BbINOMIHEHMA AOMAaLUHero 3agaHusi, 06cCyXaaeT BO3MOXHble
TPYAHOCTU, C KOTOPbIMU MOFYT CTONMKHYTbCA OByyatoLimnecs.

lMomoraeT ocyLwecTBUTb pedrieKCUBHYO y4ebHy0 AeATeNbHOCTb HA OCHOBE BOMNPOCOB:

1. Y10 HOBOroO y3Hanu cerogHs?

2. Y70 nokasanocb 0CO6EHHO MHTEPECHBIM N BaXKHbIM?

YyebHasa peAaTenbHOCTbL OOyyvaroLWwmxca

BocnpuHumalot nHgopmauuo, BbibupatoT TBOpYECKOE 3aJaHMe Ha OCHOBE OLEHKM CBOMX
crnocobHOCTEN, UHTEPECOB; (PUKCUMPYIOT TBOPYECKOE 3adaHune, 3a4atoT BOMPOCHI.

OcyuwiecTtBnstoT pednekcuio y4ebHom aesaTenbHOCTY.

CooTHOCAT pe3ynbTaTbl y4ebHOW [OeATeNbHOCTU C MNOCTaBIIEHHOW UENbio, MNNaHupyoT
AanbHenwme uenv eaTenbHOCTU.

B conepxaHue 85



TOYKA YT POCTA TEXHONOI VS

MATEPWAIbI AnA NoArotToBkKU K YPOKY

< S

MHCTpYyKUMA NO CKAHNPOBAHUIO U300paXKeHUN

O3HakoMneHne oOy4yalWwmxcd C  BO3MOXHOCTAMM  CKaHMPOBaHWSA  n3obpakeHun,
HacTponkaMn CKaHMpPOBaHWUA, hopMaTamMm CoOXpaHeHUs1 dannoB U OCHOBHBIMU BO3MOXHOCTSIMU
BEKTOPHOro rpacpmyeckoro pegakropa npyv OTPUCOBKE ACKM30B.

lMpoaeMoHCcTpupoBaTb, YTO, OTPUCOBAB OAMH (parMeHT y3opa, 3aTeM Ha €ero OCHOBeE
ncnonb3ys npeobpasoBaHMs, MOXHO CO34aBaTb 3aroTOBKU OS5 4EKOPMPOBaHUSA 06BLEKTOB.

MaTepuansl 1 peakTuBbl (Npun Ucnonb3oBaHuK): Bymara, kapaHaall, Mapkep.
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TexHuka 6e3onacHocTy:

1. He BkntovanTte komnbtoTep, MOY 6e3 paspelueHms yuntensi.

2. He tporante kabenbHble COEAMHEHNS ANEKTPONUTaHUS.

3. CnguTe 3a KomnbloTepom npamMo. Cneagute, 4Tobbl paccToOAHNE MeXAy MOHUTOPOM U
rnasamu 6oino 45—60 cm (paccTosiHue BbITAHYTOM PYKN).

WHempykyus ebirnonHeHusi pabomsi

1. MNMpoaHanuanpoBaTb 3CKM3, CO3AaHHbLIN B Ka4eCTBe AOMaLLHero 3agaHus (ackus Ha bymare
dopmaTta A4 npm NOMOLLUM KapaHaalla).

2. OTckaHupoBaTb N30bpaxeHue.

2.1. PacnonoxuTtb n3obpaxeHune B CKaHepe.

2.2. 3anyctuTb Ha HoyTByke nporpammy Gimp.

2.3. Bbibpatb komaHay ®Pann/Cosparts/CkaHep/Kamepa (puc. 1).

Puc. 1. Beibop komaHabl ®ann/Cosgate/CkaHep/Kamepa

2.4. Boibpatb B cnucke MOY (puc. 2).

Boihop mcrtounmca |
HoTouwmen.

AT et reralone o O P TANE T 1T 4
USB Video Device 1.0 (32-
W IA-Bfother XP-7070DW LAN 1,0 (32-32

Bbi6paTb

OTmeHa

Puc. 2. Beibop MY
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2.5. BblbpaTb yCTaHOBKM CKaHMpOBaHUs: pexnm — YépHo-6enoe (puc. 3).

YcraHoBka ckaHepa TW-Brother DCP-7070DW LAN - B.II -

CkaHupoBaTtb:
(p ATO :r """" o T ! Mpcenptp
[ ¥
C web : : )
, 1| Wwpxa: ArO3nioiimbl 803
C p : ruktew Smcotas 1X»45
: : NOUMbI
PacreTe H . 1158 TEHOCEII 1
' Tl Pasmep natbi»; ’
[100x too dpi 3 : : :] &233
?caHHraeam E E rm A I
|[4t[ine-6enee 3 : ' Ao
r~YcTpaHeHve gedekToB E :
ApkocTb i ' :
-------------- jo : :
KourBarraoctb . :
------------- 4 : Crapt
, i
PaaHep aokyveuta : E
|A42iax297i«i(e.3x LI. H H OpMOLIJb
' :
1] 1
' :
Matses s o a_ s .: OTmeHa
]
Puc. 3. Bbibop ycTaHOBKM
CkaHMpoBaHus 2.6. HaxxaTb Ha kHonkKy pocmoTp (puc. 4).
YcraHoBka ckaHepa Ttf-Brother DCP-7070DW LAN - 3.11 -
CkaHupoBaTtb:
{f —_— Mpocunotp
I Web . LHp»<a: e,D3 atorimbl SO3
TexcT E TTHMHCET QW ')TB
: 11,45 nicMMDbi 1145
PaSpelLNexrie : nesce
' a3Mep AaHHbIX:
[M)PX 7 ; 112,3 KB
wachi u : rw !
TuT acaH akesTs ' Atonm
[ubpna”én :
M : sh
|~ YctpaHemuno aedek’'os
3pKKTb Craprt !
e J-mmmmmeeeee- |0
|A42I0K»7»i(e.3x U.;_
QpMOUIb
Mi*rnyanno
OTmeHa

Puc. 4. OkHo «IMpocmoTp»
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nn

Ecnu pesynbTaTbl yooBNeTBOpUTENbHbIE, HAXaTb KHOMKy CTapT.

Ecnn HeT, TO MOMEHSTb PEXUM CKaHUPOBaHUS U OTCKaHMPOBAaTb eLlé pas.

CoxpaHuTb thann, BbibpaB komaHay Pann/AkcnopT. Mpu akcnopTe ykasatb hopmat danna
anky npoekta (puc. 5).

3KcnopT

be3 MeHN.p1>[

CoxpaHuTb B Lanke K bJleHa O Desktop Touka pocta Co3naTb nankyl

I

Pasmep UameHds

L1/ PaGouwii cTon

He*aoHue aoHy. . "B- B&:3 UMBbIN.prig
8 gey 2011f,02.04.2021

CbEeMHbIV AWCK ...

" DVD RW AUCKOB...

" CO-avckoeon (Fi)

MokasbiBaTb BCe thaisbl

~ Bbibepute Tun daiina (Mo pacwmpeHuio)

Tun daiina

Mo paclumpenuio

Encapsulated PostSalpt

Flexible Image Transport 9/stem
HOF/AVIF

HEIF/HEIC
OpenRflster
CnpaBka

obi

Puc. 5. 3kcnopT n3obpaxeHus

MepeyeHb AOCTYNHbLIX UCTOYHUKOB MHOpMaLIUK:

Pepaktop BekTopHou rpadmkn https://inkscape.org/

Pepaktop pactpoBoi rpadukm hitps://www.gimp.org/downloads/

DononHutensbHas nHcpopmauma:

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

https://uchebnik.mos.ru/catalogue/material view/atomic objects/7348634 OpHaMeHT u
KoMMbloTepHas rpaduka

https://uchebnik.mos.ru/composer3/lesson/1727985/view BektopHas rpaduka
https://uchebnik.mos.ru/composer3/document/ 18869005/view BugeodparmeHT

(ccbinkum):

https://uchebnik.mos.ru/catalogue/material view/atomic obiects/7532809
https://uchebnik.mos.ru/cataloque/material view/atomic objects/2995254
https://uchebnik.mos.ru/catalogue/material view/atomic obiects/7803083

https://uchebnik.mos.ru/catalogue/material view/atomic objects/8797338
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Mepe4vyeHb AOCTYNHBLIX UCTOYHUKOB UH(popMaLUn:

PenakTop BektopHOM rpaduku hitps://inkscape.org/

Pepaktop pactpoBow rpadukm https://www.gimp.org/downloads/
JononHutenbHasa uHdopmauus:

OpHameHT
https://uchebnik.mos.ru/cataloque/material view/atomic obiects/9418620
https://uchebnik.mos.ru/cataloque/material view/atomic objects/7348634

OpHaMeHT 1 KomnbloTepHas rpaduka
https://uchebnik.mos.ru/composer3/lesson/1727985/view BekTtopHas rpaduka

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

(ccbinku):

https://uchebnik.mos.ru/catalogue/material view/atomic obiects/7532809
https://uchebnik.mos.ru/catalogue/material view/atomic objects/2995254
https://uchebnik.mos.ru/catalogue/material view/atomic obiects/7803083

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

CueHaput ypoka Ne 8. BeedeHue 8 UHXeHepHbIl Ou3aliH

YpoBeHb 0b6pas3oBaHust: OCHOBHOE obLuee.

MpeomeT: TexHonoruns.

YpoBeHb n3ydeHusi: 6a3oBbIN.

Tema ypoka: BeeeHne B MHXEHEPHbIN AN3aiiH.

Knacc: 7.

Tun ypoka: KOMOMHMPOBAHHBIN.

Llenb ypoka: no3HakoMuTb 0ByYaloLmXCs C UHXEHEPHbIM AN3aiHOM, PacCMOTPETb
TEXHOSIOMMI0 Co34aHnsa cOOPOK N MexaHM3MoB ¢ nomoLblo Autodesk Fusion 360.

lMnaHupyembie pe3ynbmamsi

MpeameTHble:

Ha3blBaTb Y XapaKTepu3oBaTb akTyarnbHble U MePCNeKTUBHbIE TEXHOMOMMN MaTepuarnbHOM 1
HemaTepuanbHoOn cdepsbl;

cnegoBaTb TEXHOSMOrMYECKOMYy npoueccy, B TOM 4ucne B Mpouecce W3roTOBEHUS
Cy6bEeKTUBHO HOBOIO NMPOAYKTA;

BbINONHATL YepTexu M 3CKU3bl, a Tawkke paboTaTb B CMCTEMax aBTOMaTU3MPOBAHHOMO

NPOEKTUPOBAHMS;

BbIMONHATL  Ga3oBble  onepauuu  pedaktopa  KOMMbIOTEPHOTO  TPEXMEPHOro
NPOEKTUPOBAHMS;

cosfaeaTb 30-mopenu, NpUMeHsis pasnuyHble TEXHONOrMM, ncnonb3ys

HeaBTOMaTU3MPOBAHHbIE U/UNN aBTOMAaTU3NPOBaHHbLIE NHCTPYMEHTHI;

aHanuaupoBaTtb (hopMoobpa3oBaHMe NPOMbILLIIEHHbIX U3AENUN;

XapaKTepn3oBaTb OCHOBHbIE METOAbI/CNOCOOLI/MPUEMBI M3rOTOBNEHNA OO BEMHBIX AeTanen
M3 pasnMyHblX MaTepuanoB, B TOM 4WUCNEe C MNPUMEHEHWEM TEXHONOMMYECKOro
obopyaoBaHus;

Nony4nTb U NPOAHANU3MpPOBaTh OMbIT U3rOTOBMIEHMS MaKeTa Unn NpoToTUNa.

MeTanpegmMmeTHble:

COCTaBNSATb NNaH peleHnss npobnembl (ONUCbIBaTb KM3HEHHbIA LMK BbINOSIHEHUS
NnpoekTa, anropuTM NPOBEAEHUS UCCIef0BaHMS);

aHanuavMpoBaTb M 0GOCHOBbLIBATb MPUMEHEHNE COOTBETCTBYIOLLEINO MHCTPYMEHTapus Ons
BbINOSIHEHNS y4ebHo 3aaauu;
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* onpenenATb, Kakme OENCTBMA NO peLLeHnto y4ebHOoM 3adaum nnm napameTpbl 3TUX
OENCTBMI NPUBENM K MOMYYEHUIO MMEIOLLIErocs NpoayKTa y4ebHom AeaTenbHOCTy;

* co3gaBaTb abCcTpakTHbI N peanbHbI 00pa3 npegmeTa U/Mnu SBNeHns;

* MEepeBOAMTb CMOXHYHO MO COCTaBy (MHOMOACNEKTHYIO) MHpOpMaLMIO M3 rpaddnuyecKoro unm
dhopmannaoBaHHOro (CMMBOMNBLHOIO) NPeACTaBNEHNA B TEKCTOBOE M HA06OpPOT;

* CTPOMUTb MNO3UTUBHbIE OTHOLLEHUS B NpoLecce y4eOHOM 1 No3HaBaTeNbHOW AEATENbHOCTMY.

JINYHOCTHbIE:

* TOTOBHOCTb 1 CMOCOBHOCTL 0BYy4YaOLLMXCHA K CaMOPa3BUTMIO U caMoobpa3oBaHMio Ha
OCHOBE MOTMBaLUKN K OOYYEHNIO 1 NO3HAHMIO;

* (bopmupoBaHMe LENOCTHOrO MMPOBO33PEHUS, COOTBETCTBYHOLLETO COBPEMEHHOMY YPOBHIO
pas3BUTUA Haykn N OBLLLECTBEHHOW MPaKTUKN.

Bpemsa peanusaumun: 2 akagemMumyeckmx vaca.

O6GopynoBaHMe U MaTepuanbl: KOMNbIOTEP (MHTEPAKTMBHAA JOCKA), MPOEKTOP.

XOoa YPOKA

OTan ypoka 1. MotuBauums K y4eOHOM AeATEeNIbHOCTU
MNpegnonaraemas NPogoMKUTENBHOCTL: 5 MUH.

MNeparornyeckas AesTeNnbLHOCTb yuynTens

Co30aéT nonoXuTenbHbIN AMOLMOHANbLHBLIN HACTPOW Ha paboTy.
3aaaét Bonpochkl, BOBMeKasi yHEHNKOB B 3BpPUCTUYECKYIO Beceay.
Bonpocbi:

1. Kak paboTaloT cOBpEMEHHbLIE UHXEHEPbI-KOHCTPYKTOPbLI?

2. Kakumu MHCTpyMeHTamu Nonb3yTcs NpY NpoeKTMpoBaHUn?
HanpaBnsieT y4eHVKoB Ha hOpMynMPOBaHUS TEMbI U LLenn ypoka.
YyebOHasa geaTenbHOCTbL o6y4atowmxeca Mobununayotca u
OpraHu3ylTCHa Ha NpeacTosLyo paboTy.

BcTynatoT B AManor ¢ yumternem, BbICKa3biBalOT CBOK TOYKY 3PEHUS.
OTBevaloT Ha BONPOCHI, apryMeHTUPYIOT OTBETHI.

CnepAaT 3a oTBEeTaMu 1 BbICKa3bIBAHUAMWN OPYTNX YYEHUKOB.
dopmynupytoT TEMy U Lenb ypoka.

lMnaHnpytoT AENCTBMA NO JOCTUKEHMIO LeNnN ypoKa.

OTan ypoka 2. AkTyanusaumsa m o6o06LieHne 3HaHUN

lMpeanonaraemas NPOAOIMKUTENBHOCTL: 5 MUH.

MNeparornyeckan aesTeNbHOCTbL yunTtens

MpoBoanT ppoHTanbHyto OGecedy; akTyanuanpyeT WMeloWMecs 3HaHus, noMmoraeT
0006LLEHNI0 TEPMUHOB U MOHATUNA.

CoBpeMEeHHbI MUp CROXHO npeacTaBuTb 6e3 pasnuyHoro poga MawuH U MEeXaHU3MOB,
MPOCTbIX U CIIOXHbIX NPUBOPOB — YaHUKOB, CMapT(OHOB U MHOIOro Apyroro. Bce a1o nosBunocb
B Hawem mupe Onarogaps pabote uHxeHepoB. Bo Il B. oo H. 3. MHXeHepamu HasbiBanu
cosgartesfier BOEHHbIX MawuH, npumepHo B XVI B. B NonnaHamm, noaxe B AHMMNN MHXEHepaMm
Ha3blBanu cTtpouTenen MOCTOB U AOPOr, HA Pycu nHxXeHepoB HasbiBanu «po3mbiCriaMm» OT CIOB
«pasmMbllneHne», «pasgyMbey. A Kak Bbl npeacraBnsete cebe COBpeMEHHbIX MHXEHEePOB?

YyebHasa peAaTenbHOCTbL OOyyvaroLwmxca

BcTtynatoT B Avanor ¢ yuuTtenem, BblCKa3biBatOT CBOK TOYKY 3PEHUSI.

OTBevaloT Ha BONPOCHI, apryMeHTUPYHOT OTBETHI.

CnepAaT 3a oTBETaMM 1 BbICKa3bIBAHUAMWN OPYTNX YYEHMKOB.
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JTan ypoka 3. U3yyeHne HOBOro matepuana

Mpeanonaraemas NpoaoKUTENBHOCTL: 40 MUH.

Meparornyeckas AeATeNbLHOCTb yYnTens

OpraHunsyeT 0CBOEHNE HOBbIX MOHATUI C UCMOMb30BaHNEM Npe3eHTaunn.

B nocnegHee Bpems paboTa MHXeHepOB npeTepnena CuiibHble M3MEHEHUS!, CBSI3aHHbIE C
pasBMTMEM KOMMbIOTEPHbLIX TEXHoMnornni. Ecnu paHblle UWHXeHep-KOHCTpPyKTop paboTan ¢
BGonbWMMK KyNbMaHaMn 1 GyMaxkHbIMK YepTexamun, TO CerogHst OH BbINOMHAET CBOKO paboTy Ha
komnbtoTepe. CHavana WHXEHepPbI-KOHCTPYKTOPbl MOSTHOCTbIO MPOEKTUPYIOT MEeXaHusm B
crneumanbHbIX cucTeMax aBToMaTUanpoBaHHOro npoektuposaHus (CAIP), aanee ¢ noMoLblo Tex
xe CAlP uMUTUPYIOT noBedeHME MeXxaHu3mMa B pearibHbIX YCIOBMSIX U TOMbKO MOCMe 3TOro
OTNPaBnAT Ha MNPOM3BOACTBO. TakMm 06pasoM, MHXEHepbl MOMOralT COKpaTUTb 3aTpaTbl
npeanpuaTUa Ha HaTypHOe MOAENMPOBaHME U NPOBEAEHNE UCTbITAHUI, TaK Kak MOryT 3anyCTUTb
MeXaHn3M 1 NpoBepuTb ero paboTy eLLé A0 3Tana U3roToBneHns.

NHxeHepHbin ansanH CAIP (CAD) — 3TO npouecCc KOMMNbIOTEPHOrO NPOEKTUPOBaHUS C
NCNONb30BaHNEM CUCTEM aBTOMATM3MPOBAHHOIO NPOEKTMPOBAHMSA NPY NOArOTOBKE BUPTYanbHbIX
Mogdenen, Yeptexen n gpyrux annos, HeEO6Xo4MMbIX 451 U3rOTOBNEHUS Kakoro-nnbo nagenvs.

K cospemeHHbiM CAIP (CAD) oTHOcATCS Takue nporpamMmmHble nakeTbl, kak AutoCAD,
Komnac, NanoCAD, Autodesk Inventor, Autodesk Fusion 360 v gp.

C nporpammon Autodesk Fusion 360 mbl yxke paboTanu, korga nsydanm 30-mogenuposa- H1e
n npotoTunupoBaHue. lNMpu n3yyeHun 3Toro pasgena npogomkmm pabotate ¢ Autodesk Fusion
360 u MNO3HAKOMMMCS C HOBbIMU (PYHKUUAMM, TaKMMW KakK CO34aHMEe KOMMOHEHTOB COOpKM,
yCTaHOBKa COeOWHEHWIN, Ha3HayeHne maTtepuanoB, TPEXMepHble Modenu (OpeBecuHa, NnacTuk,
MeTann un T. 4.), cosgaHne oTopeannucTUYHbIX N300paxeHni; y3aHaeM, Kak NnpoBECTU MPOCTOM
aHanus paspaboTku.

Ho gns Havyana noBTOpMM NMPUHUMN MNOCTPOEHUS TPEXMEPHbIX Mogernen Bo Fusion 360. Ha
nepBoM 3Tane co3gaétca nnockas dwurypa — 3CKM3, KOTOPbIW Ha BTOPOM aTane
TpaHcopmupyeTca B OObEMHOE Teno C MNOMOLWb WHCTpyMeHToB 30-moaenupoBaHus
(BblaaBnvBaHue, BpaleHue, npoTtarneanne n T. ). CAMCOK CO34aHHbIX Terl, Tak e Kak U CNUCOoK
3CKN30B, oTobparkaeTcst B naHenu obospesaTtens (BROWSER) (puc. 1).

BROWSER

1 A 13
m' " 1ol IQ®
1" Document Settings 1 mm

Named Views L Origin
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~ T 1 Bodyl
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00 Bod/4
MNBurlyd
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o il Sketches
Oi-i  Sketch1
O SketchZ

Puc. 1. NMaHenb obo3peBaTenb
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OpHako, onsa Toro Yto6bl N3 TPEXMEPHBIX TeN NOCTPOUTL COOPKY C 3aAaHHbIM COeAMHEHNEM,
Heo6xoauMo co3gaBaTb TPEXMEPHbIE KOMMOHEHTLI (puC. 2).

KaxabIi KOMNOHEHT MMEET CBOK CUCTEMY KoopamHaT, Habop acku3oB 1 Ten. Hanpumep, Ha
pUCyHKe 3 BMAHO, YTO KOMMNOHEHT Basel umeeT ogHO Teno u Tpu ackuaa. Ecnu packpblTe gpyrue
KOMMOHEHTbI, Y HUX ByaeT CBOWM CMMCOK.
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Kpome TOro, KOMMOHEHTAM MOXHO Ha3HauUTb (U3NYECKUIA MaTepuarn, 4YTo MNo3BondeT
BbIYMCNINTL Maccy, 06bEM, Nnowanb 1 Apyrne napameTpbl MOAENMW.

Mpwn BbiNONHeHUN nabdopaTopHbIX paboT Mbl NOAPOOHO PAaCCMOTPUM KaXKAbIi Luar co3aaHus
KOMMOHEHTOB 1 paboTbl C HAMM.

YyebHan peAaTenbHOCTbL o6yyvarowmxca

CnywatoT 06bsiCHEHME yunTens.

PUKCUPYHOT NONYYEHHYO MHCpOPMaUMIO B TETpaasX.

JTan ypoka 4. [poBepka NOHMMaHUA U NEePBUYHOrO 3aKpeneHus

MNMpeanonaraemas NpooHKUTENBHOCTL: 20 MUH.

MNeparornyeckas aesiTeNnbHOCTbL yunTens

Yuntenb pasgaéT KapTovkn ¢ U300paKeHNSIMU UHCTPYMEHTOB, BbITOBLIX MPUOOPOB: YarlHUK,
nnockorybupbl, Banvk Ons Kpackm U T. . — W NPOCUT BbIAENUTb KapaHO4aloOM KOMMOHEHTbI,
KOTOpble BXOOAT B COCTaB 3TUX NPMOOPOB, NpoaHann3npoBaTh Kaxabli 1 NPeanonoXuTb, N3 KaknxX
NPOCTbIX OOGBLEMHBIX rEOMETPUYECKUX TEN MOXHO CNPOEeKTUpoBaTb ero. [JononHNTENsHO NpocuT
yKasaTb cnocob coeanHeHNss KOMMOHEHTOB.

Hanpumep: YaHUK COCTOUT U3 YETbIPEX KOMMOHEHTOB — KOPMYC YarHUKa, HOCUK, KpbILUKa U
pydka. Kopnyc YyanHuka — UMIUMHAOP, HOCUK — KOHYC, KpbIlKa — 4YacTb cdepbl, pydka — 3TO
n3orHytas Tpyba. Hocuk n kopnyc YamHWka — HENoOBWXHOE COeAWHEHMe, KpbIlka U Kop-
nyc-NOABMXHOE COeQUHEHME, PYYKa M KOPMYC YanHWKa — NOABWKHOE COeQUHEHME.

YyeOHasa AeATeNbHOCTb OOy4aroLWMXCA: BbINOMHAT 3a4aHune.

OTan ypoka 5. KoHTponb ycBOeHUA MaTepuana, KoppeKkums ownobok
lMpeanonaraemas NPOAOIMKUTENBHOCTE: 5 MUH.

Meparornyeckas peaTenbHOCTb yunTens

KoHTponupyeT BbinosiHeHne paboThl.

OcylecTtBnsieT He06X04MMYHO NOMOLLb.

KoppekTtnpyeT xoa paboTbl, akUeHTMPYET BHUMAHME Ha BO3MOXXHbIE OLLUMOKM.
MogBoanT utorm NpogenaHHon paboTbl.

YyebOHasa AeATeNbHOCTbL OOy4arowmxcs

[MpoBOAAT CAMOKOHTPOSb, HAXOAAT U UCMPABMSAIOT BO3MOXHbIE OLUNGKN.
MogBogAaT ntor paboTsbi.

OTan ypoka 6. UHopmauusa o TBOpUeCKOM 3agaHnMu un pednekcus

lMpeanonaraemas NPOAOIMKUTENBHOCTL: 2 MUH.

MNeparornyeckas aoesaTeNbHOCTb yunTens

MpeanaraeT TBOpYECKOE 3aaHne: pelumnTb AoMa TPU 3a4a4M Ha UHXKEHEPHYHO CMeEKarkKy.

lMomoraeT ocyLwecTBUTb pednekCMBHY y4ebHy0 AeaTeNbHOCTb Ha OCHOBE BONPOCOB:

1. YTO TAaKoe MHXEHEPHbI aN3anH?

2. Kakve TexHn4yeckue cpeacrasa NnoMoratoT COBPEMEHHBIM MHXEHepaM B MPOEKTUPOBAHUN?

3. Pacckaxute TexHonoruto cosganmnsa coopok B CAMNP Autodesk Fusion 3607

YyebHasa peAaTenbHOCTbL 0GyYaroWwmxcs

duKcupyOT TBOpYECKOE 3agaHne B TeTpaaw.

OcyuwiecTtBnstoT pednekcuio y4ebHom aesaTenbHOCTY.

CooTHOCAT pe3ynbTatbl y4ebHOW [OeATenbHOCTU C MOCTaBMEHHOM Uenbl, NiaHupyoT
AanbHenwme uenv eaTenbHOCTU.
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MATEPWANBI ONA MNMoAarotoBkKM K YPOKY
KapTouku ¢ n3obpaxeHvnem npegmeTos

Tenexxa ByavnbHUK
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MPUMEPHbBIE 3A4A4YU HA UHKEHEPHYIO CMEKA/IRY

Kons cnpoekTtnpoBan Teno ns naobpaxeHHoro npoduns. MNpodunb oH BpaLan BOKpYr
OJHOI N3 OCen.
YKaxuTe, kakyro oCb ucnons3oBan Konga npu cosgaHumn aToro tena.

12

B kakylo CTOpoHy BpallaeTcs 3enéHasi LUeCTEPHS, eCNn U3BECTHO, YTO KpacHas
BpaLLlaeTcs no 4acoBOW CTpenke?

Buta, Oner n Kata ckoHcTpyupoBanu Ba3sbl. [peanonaraetcs, 4Yto Basbl byayT
Hane4vaTtaHbl NnactTukom(AB5). Kakyto 13 n3rotoBneHHbIX Ba3 byaeT TpyaHee OnNpoKMHYTbH?

ua
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I'Iepequb AOCTYNHbIX NICTOYHUKOB VIHd)OpMaLIMM:

1. EanHaga cuctema KOHCTPYKTOpPCKOW gokymeHTaummn. — M.: CtaHgapTtuHdopm, 2016, —
Pexwum poctyna: https://graph.power.nstu.ru/templates/static/gost/index1.htm
2. O6byyenne un noppepxka Autodesk Fusion 360. — Pexum pgoctyna: hittps://www.

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

3. Obyu4atowme pecypcebl no Fusion 360. — Pexum goctyna: https://knowledge.autodesk. cot/
ru/support/fusion-360/learn-explore/caas/sfdcarticles/sfdcarticles/RUS /
Training-Learning-resources-for-Fusion-360.htm|

4. BJHumknonegms 30-nevatn. Pexxunm goctyna: https://3dtoday.ru/wiki

BupgeodpparmeHT (CCbINnKM):

1. KomneteHums «WHXeHepHbIn gusanH» B copeBHoBaHusax WorldSkills:  https://www.
youtube.com / watch?v=KGkST{7i8so

2. Tenenpoekt «MacTtepa», komneTeHUMs «/HXeHepHbI am3anH»: https://www.youtube.
com/watch?v=DHcOkRopfMA

3. What is mechanical engineering? :https://www.youtube.com/watch?v=W74y1RxN6BA

HdononHutenbHaa nHopmauma:

1. Manwox B. H. Beegenue B coBpemeHHblie CATMP / B. H. Mantox. — M.: MK lNpecc, 2010. -
192 c.

2. lopbkos []. E. 30-nevatb ¢ Hyns/[. E. Mopbkos, B. A. Xonmoropo. — CI16.: BXB-lle-
Tepbypr, 2020. — 256 c.

3. KnatH Jiudus. Fusion 360. 30-mogenupoBanue gnsa menkepo / JI. KnanH. — CI16.:
BXB-lMeTepbypr, 2021. — 288 c.

Na6opaTopHble paboThbl

INabopaTopHble paboTbl coaepxaT TeOpeTUYECKYld W MPaKTUYECKY YacTu U BKKYaoT
OCHOBHble CBefeHusi, TexHuKy 6e3onacHocTn, nepevyeHb OOOPYAOBAHWUS W WMHCTPYKUMIO MO
BbINOSNIHEHMIO paboThbl. cnonb3oBaHne AaHHbIX nabopaTopHbIX paboT Ha ypokax TEXHONormu
OyneTt cnocobcTBOBaTH NPMOBPETEHMIO NPAKTUYECKUX HABBLIKOB MOWCKa, aHanuMsa, KpUTUYeCcKon
OLEHKM WH(popMaumuK, NNaHMpoOBaHMSA 3TanoB BbiNONHeHWs paboT n Bblibopa pecypcoB AnNs
OOCTUXEHNS Lenen NnpoekTMpoBaHns, NpuMeHeHns 6a30BbIX MPUHLUMNOB yrpaBneHus npoekTamu,
crnegoBaHUSA TEXHOMOMMYECKOMY npoueccy, B TOM YMche B NpoLecce U3rotoBrneHus CyoGbekTUBHO
HOBOrO MpPOAYKTa, MNPOBEOEHUA OLEHKA M UCMbITaHUS MOMYyYEeHHOro npoAaykTa, OnucaHus
TEXHOSOMMYECKUX peLlleHnin ¢ NOMOLLbK CPeacTB rpadymyeckon HarnsgHocTu. [epeyvncneHHble
yMeHna coctaBnsioT 6asy  NpoeKTHO-uccrnegoBaTenbCKOM — ydebHOM  OesaTenbHOCTU M
obecneymBalOT NPUKNAgHYD HaNpaBneHHOCTb npouecca o00y4veHusi, dalT obydarolemycs
OPUEHTUPOBKY B MUpe npodeccnin n npodoeccnoHarnbHbIX NPeanoYTEHUN.

JlabopamopHasi paboma Ne 1. [NoOkroyeHue yugposbix U aHano2o08bix 0amyukos

K ApdyuHo

Teopemuueckasi yacmsb. [opssdok Havana pabomsi ¢ nnamoti ApOyuHo

O6LWnin NopsiAoOK BbINONMHEHNS paboT C MUKPOKOHTPOJINEPHON NMaTou:

1. MoagkniounTe MUKPOKOHTpONNEpHyto nnaty kK nopty USB komneioTepa.

2. OTkponTe Aucnetyep YCTPOUCTB U nocmoTpuTte, K kakomy COM-nopTy noaknioumnach
nnaTa.
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3. 3anyctute Cpeay paspabotkn ApaynHo IDE 1 B nyHKTe MeH0 MHCTPYMeHTbI Bbibepute
ToT ¢ COM-nopT, 4Yto 1 B [iucnetryepe yctpoucTB. TyT ke BbibepuTe Tvn nnatbl ApayuMHO
META.

[ns npoBepkn nnatbl ApOyMHO N €€ CBA3M C KOMMbITEPOM MOXHO 3arpysuTb OAMH U3
npuMepoB, BCTPOeHHbIX B Cpeny pa3paboTku, Hanpumep Murarowmn cesetoguop (Pann-Mpu-
Mepsbl-Basics-Blink).

3arpyauTte ckeTy B nnaty ApAyuHO (KHOMKa 3arpy3ka pacrnonioXeHa B BepxHen 4acTtu
ApoyvHo IDE, ¢ pucyHkom CTtpenka BnpaBo). HayHéTcs muraHve ceBeTtoguoda Ha nnaTte, C
naysamu B 1 C.

Mpn XenaHun CKOPPEKTUPYNTE CKETY U CHOBA HaxmuTe KHOMKy 3arpys3ka. Hanpumep,
CKOPPEKTMPYMTE Naysbl MUraHnsa ceetoguoa B yHkumm delay ().

Hanee, ecnn npumep Murawowmn ceeTognon BbIMNOMHEH YOAYHO, MOXHO MPUCTYNaTb K
BbIMOMHEHNIO PasnNMYHbIX MPOEKTOB COMMACHO yKasaHUAM pasfiMyHbIX 3agaHuin.

lMpakmuyeckasi yacmb

Len b: pasBuMTMe HaBblkOB pa3paboTkM MPOEKTOB C MCMNOMb30BaHMEM UUAPOBBIX U
aHamnoroBbIX 4aTYUKOB K MUMKPOKOHTPOSINEPHOM NiaTe 1 Nx nporpammMmpoBaHue.

O6opynoBaHue: Habop ANS KOHCTPYMPOBaHMS MPOrpamMmMupyemMbiX MOAENEN NHXEHEPHbIX
cuctem AR-DEK-STR-01 ot OO0 «[lpuknagHas poboToTexHukay, cpega paspabotkm ApayuHo.

TexHuka 6e3onacHocTH

1. He BkntovanTe KomnbtoTep 6€3 paspeLleHuns yuntens.

2. He Tporante kaberbHble COeQUHEHUSI SNEKTPONUTaHNUS.

3. Cngute 3a komnbtoTepom npsamo. Cregute, 4ToObl PacCTosiHME MEXZY MOHUTOPOM W
rnasamu 6bino 45—60 cm (pacCcTosiHME BbITSHYTON PYKK).

4. He nogkntoyanTe MUKPOKOHTPOMNEPHYO nnaTy K nopTy USB komnbioTepa 6e3 paspeLueHms
yyuTens.

UHempykyus ebirnonHeHus1 pabomsi

1. Mo+Humop nopma

[ns BbiBoga nHdopmaumm B MoHuTop nopTta, Hanpumep cnoea MpueT!!!, BBeguTe B 6Mn0K
setupO cTpoky Serial.begin(9600);, a B 6rok 100p() nobaebTe cTpoky Serial.printin(«- Mpn
BeT!!!»);. 3TM OBe CTpokm obGs3aTenbHble Ans BbiBOga WHGopmauum B MoHuTOp noprTa.
OTkponTe MOHUTOP nopta B MeHio UHCTPyMeHTbIl. Tak MOXHO BbIBECTU 3HAYEeHUs PasfmyHbIX
nepeMeHHbIX U 3HaYeHNs,, CHUMaeMble C KOHTaKTOB nnaTthl UM JaTYMKOB B MOHUTOP nopTa.

2 . [ModknroyeHue makmogoli KHOMKU K MUKPOKOHmMposiepHoU niame

B oaHHoM paboTe Mbl pacCMOTPUM, KaK MOXHO MOOKITIOUYNTL KHOMKY K ApayuHo. Mcnonb3yem
KHOMNKY AN NOA4aynm BbICOKOrO FIOMMYECKOro curHana B Kakom-Hubyab umdpoBon nopt, byaem
3axuraTb CBETOAMOA MO 3TOMY CUrHany, T. €. N0 HaXaTuo KHOMKW. [ns 3Toro BOCMOMb3yeMcs
CBETOAMOO0M, MOAKMOYEHHBIM K KOHTaKTy 13. KHOMKY HY>XHO MOAKMIOYUTL TaK: OA4HY CTOPOHY K
NUHY 2 1 K «3emne» vepes pesunctop 10—100 kOm, a gpyryto cTtopoHy — k5 B (puc. 1).

KHonka

K pin

10 kOm
k-Sv GND

Puc. 1. Cxema NogkmntoYeHNs TaKTOBOW KHOMKM K MMKPOKOHTPOSMEPHON nnarte
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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. lModkntoyeHue nomeHyuomempa (nepeMeHHo20 pe3ucmopa) K MukpakaHmpori- nepHol nname

B aton paboTte nokasaHo, Kak MOAKNOYaTb MOTEHUMOMETP (MU NEPEMEHHbLIN Pe3ncTop) K
nnate ApayvHo. Npu BpalleHun nonsyHka (Bana) noTeHunomeTpa BBOAMTCS HanpsikeHne ot O go
5 B B aHanoroBbin nuH AO. [anee paHHble ¢ nomolbio analogRead() cuuTbiBaOTCA M
oTobpaxatotca B MoHuTOpe nopTa.

-
x
:
-
=]
(4]
Lt

Puc. 2. Cxema nogknoveH1si noTeHUunomeTpa kK ApaynHo

MoaknoynTe TpU KOHTaKTa OT NOTEeHUMOMeTpa K nnate ApgyvHo criegyowmm ob6pasom: oguH
KparlHUA KOHTaKT — K «3eMfie»; BTOPOM KpamHWN KOHTakT — K S5 B; cpedHW KOHTaKT — K
aHanorosomy Bxoga A2 (puc. 2).

MoBopaumBasi NON3YHOK MOTEHUMOMETPA, MEHSieM 3HadeHue COMPOTUBIEHUS  Ha
LEeHTpanbHOM KOHTaKTe NOTEHUMOMETPA, YTO, B CBOKO 0Yepedb, MeHseT HanpskeHne ot O go 5 B
Ha nuHe AO nnartbl.

Ha nnate ApayvHO eCTb BCTPOEHHbIN aHanoroBo-LUndpoBo KOHBEPTEP, KOTOPLIN CHATLIBAET
HanpsbkeHne u npeobpas3oBbiBaeT €ro B uucnoBble 3HadeHust ot O pgo 1023. PyHkums
analogReadO Bo3BpawaeT uMcno B avanasoHe ot 0 go 1023, koTopoe OyaoeT COOTBETCTBOBATL
HanpsbkeHuto ot 0 go 5 B.

void setup() {
Serial.begin (9600);

}

void loop () |

int sensorValue = analogRead (AO) ;

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

}
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4, [lodknoyeHue K MUKPOKOHMPOIIePHOU rniame mepmMmopeaucmopa
Cobepute cxeMy C TEPMWUCTOPOM, MPU KOTOPOA B 3aBUCUMOCTM OT €ro Temnepatypbl

MEHSIETCH KONMYECTBO ropsALLnx Anoaos. B cxeme ucnonb3ymnte NOCTOSHHbLIN pe3unctop Ha 10 KOT

P K pin
ﬁ,==

10 KOm

+8v GND

Puc. 3. Cxema noaknoyeHns K MUKPOKOHTPOSMEPHON nnaTte TepMopesuncTopa

3apavelrt gaHHOM paboTbl SIBNSIETCS OMpeaerieHMe YCNOBHOMO HanpsihKeHUst Ha BXofae,

HeobX0AMMO YCTaHOBUTb B 3aBUCMMOCTW OT TemnepaTypbl TEPMUCTOPA MakCUMarnbHyl |
MUHUManbHYIO rpaHunLy HanpsKeHns.

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

}

void loop O {

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

5. TlodknroyeHue pomopesucmopa KAPOYUHO
PaccmoTtpum cnoco6 nogkntodeHnst K ApaymHo potopesncTopa, KOTopbin UCnonb3yeTcs aAns

N3MepeHmnsi OCBELLEHHOCTH (puc. 4).

100

+5v GND

Puc. 4. Cxema nogkntoveHus poTopesnctopa kK ApaymHo

#define PIN RELAY 10 #define
PIN PHOTO SENSOR AO 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); // Cset;no, BEKJ. pejle else
digitalWrite (PIN RELAY, LOW); // TeMHOBATO, BKJI. JIAMIOUKYy }
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6. ModknroyeHue 3ymmepa Kk ApGyuHo

PaccmoTtpum, kak noakniounTe neesognHamuk (3ymmep, Buzzer) Kk ApaymHo. lNee3oanemeHT,
nbe3om3nyyatens 3Byka wnu nbe3oguHamuk (Takke 3ymmep, Buzzer) npeobpasyeT
aneKkTpuyeckoe HanpsbkeHne B konebaHne membpaHbl, KOTopas Co3AaéT 3BYK (3BYKOBYHO BOSHY).

B Hawen mogenu 4actoTy 3ByKa MOXHO perynvpoBaTtb, 3ajaBasi COOTBETCTBYOLLME
napameTpbl B nporpamme. Takas mogenb MoxeT ObiTb BCTpoeHa B poboTa, KoTopbin Byaet
n3gasatb 3BYKM (puc. 5).

Puc. 5. 3ymmep

int p=13; //oObaBuseM nuH 3ymMepa void

setup() {
pinMode (p, OUTPUT); //o6baBjisgeM NMH KaK BEIXOI }
void loop() {

tone (p, 500); //Brijwouaem 3ymMmep Ha 500 Tiu
delay (100); //xmém 100 Mc

tone (p, 1000); //Briwouaem 3ymMmep Ha 1000 I
delay (100); //xmém 100 Mc }

7. IModknro4yeHue Kk ApOyuHO UHGPpaKpacHo20 damyuka npensimcmeud u JIUHUU

MHdpakpacHbii gaTuMk obHapy>XeHUs NPensTCTBUIN COCTOMT M3 NPUEMHMKA U U3nyyaTens,
ncnyckawLlero nH@pakpacHble nyyun. Jlyum npyv BO3HWKHOBEHMM NPENSTCTBUSA OTpaxarTcs OT
Hero, a MNPUEMHUK UKCUPYET OTPaXEHHble ny4dn. [dpyrumm cnosamu, gdaTyMkK MO3BOSISIET
oOHapyxuTb bnmxarniee NpensiTCTBuME.

MHdpakpacHbii gaTyunK BO3BpaLLaeT MoKasaHUs B 3aBUCUMOCTM OT OBHapy>eHUs1 YEPHOTo
(BosBpawaeTt 0) mnn Genoro (Bo3BpawiaeT 1) usetoB. Kak n3BeCTHO, MHGpPaKpacHble fny4n
HEOANHAKOBO OTPaXalTCH OT MOBEPXHOCTEN pasHbiX LBETOB. OTO AAET AaTUYMKY BO3MOXHOCTb
onpeaenuTb rpaHvly LUBeTOB (IMHWIN) Ha onpeaenéHHOM pacCTOAHUM AaTyMKa OT NINHUN.

const int buttonPin =2;

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

pinMode (1edPin, OUTPUT) ;
pinMode (buttonPin, INPUT) ;

}
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void loop ()

{

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

}

KoHmponbHble sonpocsl

1. [nsa yero npyMeHsIeTcs CoeAnHEeHNE MUKPOKOHTpOINepa ¢ KOMMNbITEPOM?
2. Yto Takoe symmep?

3. Kak nogknioumTb TaKTOBYHO KHOMKY K MMKPOKOHTPOSMEPHON nnarte?

BbiBoAbI: B X04e BbINOMHeHUs nabopaTopHon paboTbl M3yvaeTcs NogKMoYeHne MpoCTbIX
aHanoroBbIX M UMMPOBbLIX AATYUMKOB K MUKPOKOHTPOMSEPHOW nraTe, T. €. TaKTOBOW KHOTMKe,
noteHumMomMeTpa, TepmopesncTopa, ¢oTopesncTopa, 3ymMMmepa, WHMPaKpacHoOro gartyvka
npenaTrcTBun M nuHuK. [prnobpeTalTca HaBblkM COCTABMEHWUA, OTNAgKM U MUCMNONb30BaHMWSA
nporpaMMHOro Koga Ang ynpasneHns paboTon aT4MKOB U BbIXOAHbLIX YCTPOUCTB.

JlabopamopHasi paboma Ne 2. [TodkntoyeHue Kk ApdyuHo ycmpolicme
no uHmepgheticam

Teopemuyeckasi yacmb. [TodknroyeHue modyssi LCD ()KKU) k ApdyuHo

KK — xngkokpuctannumyecknin nHgukatop (mnn LCD) npegHasHayeH gnsi otobpaxeHust
CUMBOITbHOW MHpOpMaLmMn B pasnmyHbiX npoektax ¢ ApaymHo. O6biMHO mcnonbaytoT KKUM-mo-
Oynb C 3apaHee ycTaHoBneHHon nnaton nopta 12C. PacnpocTtpaHeHbl YKKW, roe konuyectso
CUMBOJIOB U CTpoK 16X02 nn6o 20x04.

[ns pa6otbl ¢ mogynem XKW Heobxoaumo yctaHoBuTb Gubnumoteky LiquidCrystal |2C-fix-
write. CkavanTte, pacnakynte u ckonupyinTte eé€ B nanky libraries B nanke ApgymHo. B cniydae ecnu
Ha MOMeHT gobasneHus Gudnmotekn ApayuHo IDE Obina oTKpbITa, TO HYXKHO NepesanycTtuThb eé.

BaxHo 3HaTb agpec nopta I2C Ha Ballem KOMNbloTEpE, MHaye Huvero He yeuaum Ha KK, C
MOMOLLIbIO CNeunanbHOro ckeTya-ckaHepa MOXHO onpefenuTb agpec Bawero nopta 12C (agpec
MOXeT ObITb: 0x27 nnn Ox3P nunu kakon-To gpyron). B cketye agpec nopta, paboTatowero ¢ KKW,
3agaétca B 6noke ob6bsiBrieHun (T. e. oo 6noka setup). CkeTy-ckaHep npyv HEOH6XOAMMOCTM MOXHO
cka4daTtb U3 MIHTepHeTe.

TexHuka 6e3onacHocT

1. He Bknioyante koMnbloTep 6€3 paspeLleHns yunTens.

2. He TporanTe kabernbHble COegMHEHNS SNEKTPONUTaHUS.

3. Cngute 3a KomnbioTepom npamo. Cnegute, 4Tobbl paccTosiHUE MeXZy MOHUTOPOM W
rnasamu 6oino 45—60 cm (pacCcTosAHME BbITSIHYTOW PYKN).

4. He nogkntoyanTe MUKPOKOHTPOMNEPHYo nnaTy k nopTy USB komnbtoTepa 6e3 paspelleHns
yuumTens.

lMpakmu4eckas Yyacmb

Llen b: pa3suTne HaBblkOB pa3paboTKky NPOEKTOB C NOAKMYEHNEM K MUKPOKOHTPOMNIEPHOM
nnarte yCTPONCTB No MHTepericaMm KOMMYHUKaLIMK.

O6opynoBaHue: Habop Ans KOHCTPYMPOBaAHUSA NPOrpaMMUPyeEMbIX MOOENEN MHXEHEPHbIX
cuctem AR-DEK-STR-01 ot OOO «[MpuknagHas poboToTexHuka», cpeaa pa3paboTkm ApgyvHo.
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TEXHONOIMMA

UHcmpyHyus ebinonHeHusi pabomsl

1. IModknroyeHue modynsi XXKN

PaccmoTtpum noakntoveHve moayns XKW k ApgynHo u npumep «HeMo, world!». 2KKW mogynb
c noptom 12C no3BonseT nogknyuTb ero K nnate ApayvHO BCero no ABYM CUrHanbHbIM
nposogam: SCL (nMMHuA TakTMpoBaHusa) — nogknoyaem Kk A5, a SDA (NMMHUA gaHHbIX) — K A4 (puc.
1).

Puc. 1. MogkntoveHne moaynsa XKW k ApgymHo

#include <Wire.h>

#include <LigquidCrystal I2C.h>

LiquidCrystal I2C led(0x3F,16,2);

void setup () {

led.init () ; // Vauumammszauusa led led.backlight(); // Bxiwuaewm
nonceeTky // Kypcop HaxomuTcs B Hadajie 1-1 CTPOKU

led.print ("Hello, world!"); // BuBommmMm TekcT led.setCursor (0, 1);
//YcTaHoBKa Kypcopa B Hauayio 2-1n crpoku led.print ("Hello,

world!"); // BeBOIMM TekKCT }
void loop () {}

Tenepb paccmoTpum npumep BbiBoga Ha KK gaHHbIX ¢ noTeHUmnomeTpa.

AL (aHanoro-umdposon npeobpasoBarernb) ApayvHo naéTr BO3MOXHOCTb
npeobpasosbiBaTb BXogAawmn curHan ot O go 5 B B 1024 guckpeTHbix 3HaveHus (o1 0 go 1023).

C nomoLublo NoTeHUMoMeTpa MOXHO Nony4yaTtb noboe HanpsbkeHne oT 0 oo 5 B. BeiBegem atn
3Ha4YeHNs HanpsbkeHna Ha XKKA.

#include <Wire.h>

#include <LiquidCrystal I2C.h>

int PotenciometrPin = AO; // pin miga noTeHUMOMETpPA

int Value=0;

float Value volt=0;

LiquidCrystal I2C led(0x3F,16,2); // YcraHopka agmpeca void

setup () {

led.init () ;

led.backlight 0;// BxyouaeMm MNOICBETKY IUCIJIES
led.print ("Potenciometr"); delay(1000) ;
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void loop () {

led.setCursor (O, 1);

led.print (" — Y ");

// YeTaHaBJIMBaeM Kypeop Ha 2 €TPOKY M HYJIEBOM €MMBOJI.
led.setCursor (0, 1);

// BeBommM (oT O mo 1024 npomnopumonHanbuo or 0 mo 5 B)

Value = analogRead (PoteneiometrPin);
led.print (Value); led.setCursor (7,
1);

Value volt= (float)

5/1025*Value;

led.print (Value volt);
delay (300); }

2. [odknroueHue danbHomepa HC-SR04 KApAyuHo

B paHHOM npaktudeckon paboTe paccMOTpUM  MPUMHLUMN  paboThbl  YrNbTPa3ByKOBOrO
nanbHomepa HC-SR04. JansHomep HC-SR04 aBnseTcsa oaHMM 13 caMblX BI0OXETHbIX BapuaHTOB
nanbHomepoB. JanbHomep HC-SR04 cnocobeH namepsaTb paccTosiHue B AMana3oHe oT 2 ao 450
cM. TOYHOCTb n3MepeHus: £ 1 cm (NpyM MakcMmanbHOW ganbHOCTK + 3 cM). Yron namepenuns: 15°.
YnbTpa3BykoBoOW guManasoH pabotel Ha YyactoTte 40 kl'u. Paboyee HanpsikeHue ot 4,8 0o 5,5 B (+
0,2 B makc). Cnektp pabounx temnepatyp: ot 0° C go 60° C (x 10%).

PaboTta ynbTpa3BykoBOro gasibHOMepa OCHOBaHa Ha npuHuMne axonokauuu. [anbHomep
ncnyckaeT ynbTpa3sByk B NPOCTPAHCTBO M MPMHMMAET OTPaXEHHbIA OT NpensaTcTBms curHan. o
BPEMEHM pPacCnpOCTpaHEHNs 3BYKOBOW BOJSIHbI K MPEnsaTcTBMO UM obpaTHO onpedensiercs
paccTosiHne oo obbekTa.

MpuHuun paboTbl AaTynKa MOXHO NoAeNnuTb Ha YeTbipe aTana.

1. Ha Bbixog Trig nogagmm umnynsc 10 MKc.

2. BHyTpu ganbHoOMepa BxogHon umnynsc npeobpasyetcsa B 8 umnynbcoB YactoTom 40 Ky n
nocelnaetca Bnepén yepes « T rnasmk»

3.locnaHHble MMNynbCbl, MNOCMe TOro Kak JouayT OO0 NPenaTCTBUS, OTpaxalTca u
npuHumatoTes «R rmasmkomy». BeixogHon curHan nonyyum Ha BoeiBoge Echo.

4. Ha cTtopoHe koHTpornnepa nepeenémM no dopmMyrne nosyvYeHHbIN CUrHam B paCCTOSIHUE:

WwnpmHa nmnyneca (Mkc) / 58= guctaHumsa (cm)

wnpuHa nmnyneca (Mkc) / 148= guctaHums (gronm)

Cxema noaknoveHus

Mogynb o60pyaoBaH YeTbIPEXMMHOBLIM Pa3bLEMOM:

VCC: «-b» nutaHus

TRIG (T): BbIBO4 BXOQHOrO CUrHana

ECHO (R): BbiBOA BbIxOAHOro curHana (JnvHa curHana 3aBuMcuUT OT pacCTosiHust obbekTa oo
aaTtymnka)

GND: «—» nutaHusa

Mocne nogknoyeHUs aatynka K ApAyuHO Hado 3arpy3viTb ckeTd ansa paboTtbl. B ckeTtye,
npuBeOEHHOM HWXe, MHpopMaums O paccTosiHum ByaeT oTCbiNatbCa B MOPT KOMMbioTEPa. Takke
npv anctaHumm meHee 30 cm ByaeT 3axuratb CBETOAMOL, KOTOPbIN NOAKIMHOYEH K 13 nNnHy.

#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=pulseIn (Echo, HIGH);
distance sm=impulseTime/5 8;
Serial.println(distance sm);

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

3. [ModknoyeHue cepeoripugoda KAPOyUHO

B paHHoOM paboTe paccMOTpMM YCTPOMCTBO CEPBOMPUBOLA M CNOCOObI €ro NOAKNIYEHNs K
ApayuHo. NMpu KOHCTpynpoBaHuM poboTOB Y MEXaHU3MOB BaXXHbIM 35IEMEHTOM SIBNSIETCA UMEHHO
cepsonpueog. JTO ABUraTerb, KOTOPbIN MOXET MOBEPHYTb CBOW Ban Ha onpeaenéHHbIN yron unm
nogaepXunBaTtb HeENpepbIBHOE BpaLLeHNe C TOYHbIM NePUOAOM.

BbixogHot Ban

MukpokoHTponnep

a) 6)

Puc. 2. Cepsonpusog (a) n ero yctponcteo (6)

CepBonpuBog (CepBOMOTOpP) COCTOUT M3 CReayloLlmx 3NeMEHTOB: AdaTtymka (CKopocTw,
NONOXEHNs M T. N.), 6noka ynpaeneHnsi MPUBOAOM U3 MEXaHUYECKOW CUCTEMbI U INEKTPOHHOM
cxeMbl. PeqykTopbl (LLECTEPHM) YCTPOMCTBA BLIMOMHAT U3 KapboHa, MeTanna wunu nnacruka.
MnacTuKoBblE LLECTEPHU CEPBOMOTOPA HE BbIAEPXKMBAIOT CUMNbHbIE HArpy3ku 1 yaapsbl (puc. 2).

CepBOMOTOP MMeEET BCTPOEHHbIN MoTeHumMomMmeTp. lMoTeHunmomeTp COeaMHEH C BbIXOLHbIM
Baniom. CepBONpMBOA MEHSIET 3HAYEHNE HaNPSHXKEHUS Ha NOTEHUMOMETPE C MOMOLLbIO NOBOPO-
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Ta Bana. AHanMaupys HanpsikeHue BXOOHOro CurHana, nrarta cpaBHMBAET ero ¢ HanpsiKeHNneM Ha
noTeHuuomeTpe. Mcxoas n3 nonyyYeHHon pasHuubl, MOTop GyaeT BpalaTbes 4O TeX Mop, Nnoka He
BbIPOBHSIET HaMNpshKeHNe Ha BbiXoAe M Ha noTeHumnomeTpe (puc. 3).

tI=544MKC 90° Il p« 12

t2=1520 MKC 0°ripiitl 180°ii])iit3

13=2400MmK(

20Mmc 20mc
Puc. 3. Cxema paboTbl BCTPOEHHOrO NoTeHUMOMeTpa

Cxema nodkn4eHUs:

GND — 4épHbI NpoBoS;

NMutaHue 5V — KpacHbI NPOBOS;

AHanorosow BbiBog ¢ LUIMM — xéntein nposog,.

[nsa ynpaeneHusa cepBonpuBoAOM Ha ApAYMHO HY>XHO YCTaHOBUTb CTaHOApTHY 6ubnunoteky
Servo.h.

B npouenype void 1oop() ona cepsonpuBoga 3agaétcs Heobxogumbld yron noBopoTa U
BpeMsi OXxugaHust 4o criegytouwlero nosopota. CepsonpuBog Bpallaetca Ha 0, 90 n 180° u
BO3BpalLlaeTcs B Ha4YanbHoOe NofoXeHue.

#include <Servo.h>

void setup () |

myservo.attach (9) ;

}

void loop () { // ycrazHaeauBaem yrojg 0°

myservo.write (0) ;

delay (2000); // ycranaBmusaem yrosa 90°
myservo.write (90) ;

delay(2000); // ycraunasmueaem yron 180°
myservo.write (180); delay(2000);

}

KoHmpornbHbie 8orpocki

1. YTo Takoe ALM?

2. B kakom amnanasoHe ganbHomep HC-SR04 cnocobeH namepsTb paccTosiHue?

3. C nomoLlbio 4ero MOXHO onpefenutb agpec Bawero nopta 12C? 3ayem 3HaTb agpec
nopta?

BbiBoabl: B Xxo4e BbINONHEHWA rnabopaTtopHon paboTbl M3y4vaeTCcs MNOAOKMOYEHWE TaKmx
nepuepPUnHBIX YCTPOMNCTB, Kak XUOKOKPUCTaNNNMYECKUIA MHANKATOP, YNbTPa3ByKOBOW AanbHOMEP
N CepBOMPUBOA K MWKPOKOHTpomnnepHon nnarte. [lpuobpeTaloTca HaBblkM YCTAHOBKN U
NCNonb30BaHNs HeobxoanmbIX BGMBNMOTEK pasnMyHbiX NepudepunHbiX YCTPOUCTB. PeluatoTcs
3ajja4M COCTaBMneHus, OoTnagku W WCNOb30oBaHUA MPOrpaMMHOrO Koda Anfs  ynpaBneHus
nepudepuinHbIMU YCTPONCTBaAMU Yepes MUKPOKOHTpoep.
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JlabopamopHasi paboma Ne 3. CozdaHue 30-modenu 8 Autodesk Fusion360 Teopemuueckasi yacmb

Autodesk Fusion 360 — ato nporpamma gns 30-moaenuposaHus. HTepdenc nporpaMmmel
COCTOMT 13 8 OCHOBHbIX NaHernewn (puc. 1)

- g u- E 00$0Ilus
nll@lfiid*C50#S4"® cwsTajcT' «SPECT® _AbXCT’
91

A o S41tn9y»

[> il

[> L On«n

Muutvrs 0) ’:: SBctCl«0- I/I"
M4» Hy

Puc. 1. NHTepdeiic nporpammbl Autodesk Fusion 360

1— naHenb BbICTporo goctyna, Heobxoanma Ans Toro, YToObl OTKPbIBATb paHee Co3faHHble
MOAENW, COXpaHATb UK Co3[4aBaTh YMCTblE NIUCTLI ANS MOOENMPOBaHUS;

2— naHenb MoAaenvpoBaHus. 30ecb pacnofnoXeHbl OCHOBHbIE MHCTPYMEHThI, HeobxoanMble
AN co3gaHns n pegakTMpoBaHusa mogenen;

3— naHenb obo3peBaTensa (browser). Ha 31Ol naHenuM HaxogATCs OCHOBHblE NMapameTpbl
OOKYMEHTa, eAnHULbl N3MepeHns, BUabl, KOOpPANHATHbIE MOCKOCTUM U ocn. B ganbHenwem npu
NoCTPOeHMN MoAenu 3aecb byayT oTobpaxaTbecs co3gaBaeMble 3CKM3bl, Terla U KOMMNOHEHTbI;

4— BpeMeHHasd LWkana, otobpaxaeT BCe BblNONHAeMble gencteus. o cyTn BpemeHHas
LIKana siBngeTcs UCTopuen NnocTPOEeHUN;

5— naHenb HaBuraumMm M HacTpPOWKU oTobpakeHus pabodero npoctpaHcTBa. C MOMOLLBIO
3TOM NaHenn MOXHO MaclwTabupoBaTb, NOBOpaYMBaTh MOLENWN, @ TaKKe HAaCTpOUTb nore Ans
MOAENMpPOBaHus;

6 — BMAOBOW Kyb, NOKa3blBaeT OPUEHTaLMIO B TPEXMEPHOM MPOCTPAHCTBE;

7 — naHenb cnpaekn, AobaBneHus, paclumpeHms n obLLMx HacTpoek NPorpamMmmbl;

8 — pabouee npocTpaHCTBO Ansa noctpoenuns 30-moaenen.

TpéxmepHoe mogenupoBaHmne Bo Fusion 360 HauMHaeTCcs C NOCTPOEHUS NMITOCKOro 3CKM3a —
CREATE SKEATCH. [ns co3gaHus 3CcKku3a YKasblBalOT MMOCKOCTb, Ha KOTOPOW OH byaer
pacnonaratbcs. Ha BbIGpaHHOM MNMOCKOCTM C MOMOLLBK MPOCTbIX NMHMK (NpaAMas, Aayra,
OKPY>XHOCTb U T. A.) dpopmupyeTca ackmu3. KoHTyp acku3da obsizaTenbHO A0SKEH OblTb 3aMKHYT
(nosiBNsieTcs 3aTeHéHHbIN Npodunb). MNMocne 3aBepLUeHNss pegakTMpoBaHMSA 3CKn3a Heobxoaumo
NNockui Npocmne NpespaTuTb B 06bEMHYIO Mogernb. [Ans aToro Ha naHenuM Mo4enMpoBaHus BO
Bknagke CREATE BbiGupatoT Heobxognmoe gencrteue, Hanpumep EXTRUDE (BbigaBnueaHue),
REVOLVE (BpalleHue) unu apyrme UHCTPYMEHTI.
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»»

TEXHONOIrnA

HpaKmuquKaﬂ 4acmb

Llen b: cozgatb TPEXMEPHYIO MOAENb KHUXKHOW 3aknagku B cpege mogenuposaHuns Autodesk
Fusion 360.

O6opynoBaHue: komnbloTep (HOYTOYK) C NpeayCTaHOBMEHHbIM NPOrpaMMHbIM
o6ecneyveHmem Autodesk Fusion 360, komnbloTEPHast MbiLUb.

doTorpacus Habopa o6opyaoBaHUA U MaTepuanos

p AUTODESK’
t FUSION 360

TexHunkKa 6e3onacHocT™

1. He Bknovante koMmnboTep 6e3 paspeLLeHnst yumTensi.

2. He Ttporavite kabenbHble COEANHEHUS ANEKTPONUTAHMUS.

3. CunguTte 3a KomnbloTEpPOM NpsMo. Cneagnte, 4TobblI paccTosHNE MexXay MOHUTOPOM U
rnasamu 6bino 45—60 cm (paccTosiHME BbITSIHYTON PYKK).

UHempykyus ebirnonHeHuUs pabomsi

1. 3anyctute nporpammy Autodesk Fusion 360.

2. Cospanite 3cKuU3.

2.1. Ha naHenu mogenupoBaHus BelbepuTe naHenb MHCTpymMeHT CREATE SKETCH u
yKaXXuTe ropnsoHTasnbHy NNOCKOCTb Xy A5l MOCTPOEHMs 3cKkn3a (puc. 2).

SOLD SJRFACE SMEETUEIAL TQO13

u » [HOO0
4 o[ KU e -
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C Ell Hemsa Vewe . /
[ 1 il owign I //

\' //qs

|5t a plon or plar Face:
/ \h‘
-

Puc. 2

2.2. Bo Bknagke CREATE Bblbepute nHctpymeHT SLOT -> CENTER TO CENTER SLOT.
YKaxuTe LEeHTp KOOpAMHAT Kak OOHY M3 LeHTparnbHbIX Tovek MHCTpymMeHTa SLOT u Hapucynte
npodunb ByayLuen 3aknagku (puc. 3).

2.3. Ykaxute pasmepbl. Bocnonb3yntecb nHctpymeHtom SKETCH DIMENSIONS Bknagke
CREATE (pwc. 4).
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2.4. C nomoubto nHcTpymeHta OFFSET (cmelweHune) Bo Bkragke MODIFY cMecTuTe KOHTYp

3aKknagkv BHyTpb npoduns Ha 5 mm (puc. 5).
2.5. MoeTopute onepauunto OFFSET, cMeCcTuB BHELLHUA KOHTYP Ha 10 MM BHYTpb npoduns

(puc. 6).

SURFACE SHEET METAL ToOLS SKETCH SUWACe SME6TM6TAL TOOLS SKETCH
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Puc. 5 Puc. 6
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2.6. NHcTpymeHTOM LINE Hapucynte nuHuMio Ha pacctosiHum 10 MM OT ueHTpa KoopauHaT
(puc. 7).
2.7. Ypanute nuHWe MHMK C NOMOLLBIO MHCTpyMeHTa TRIM Bo Bknagke MODIFY (puc. 8).
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2.8. MNpuesxkute cBOGOOHbIE KOHLbI CNOTOB (rofnyboro uBeTa) K ropM3OHTaNbHOM fMHUA C
nomoubio MHCTpymeHTa COINCIDENT. Ons atoro Bbibepute nHcTpymeHT COINCIDENT, 3atem
KMMUKOM MbILLM YKaXWUTE TOYKY, KOTOPYIO HY>XHO NpuBA3aTh, Aanee YKaXuUTe Ha NUHWMI0, K KOTOPON
HeobXxoaMMO 3Ty TOUKY NpmBaA3aTh (puc. 9).

2.9. YKaxuTe pagumycbl Oyr B HMXXHEW 4aCTU CrOTOB U 3aBepLunTe pefakTMpOBaHWE 3CKM3a

(puc. 10).
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Puc. 9 Puc. 10

3. CospgaHue TpEXMEPHON MOLENMN.

3.1. Bbigenute npocunb n Bbibepute nHCcTpymeHT EXTRUDE Bo Bknagke CREATE (puc.
11).

3.2. YkaxuTe HanpaBneHve BblaaBnmBaHus u pacctosHue (puc. 12). He ykasbiBante
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4. CamMoCcToATENbHO CO34anTe YyKpalwleHMe Ha 3aknagke. YKpaleHUEeM MOXKET ChYXUTb
BblaaBneHHasa GykBa BalLero UMeHW, BbINYKIIOe M300paxeHne nnn namMeHeHme obLuero KoHTypa
3aknagkm (puc. 13).

lMpumepbi 20moebix 3aKknadok:

Puc. 13

5. CoxpaHuTte npoekT. 3akpomnte Fusion 360.
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KoHmposbHbie eonpocski u 3adaHust

1. KpaTko onuwimMTe NpuHLMN NOCTPOEHUS TPEXMEPHbIX Moaenen B cpene Fusion 360.
2. [na vero ucnonssyetcs nHcTpymeHT CREATE SKETCH?

3. HasoBute oguH u3 HCTpymeHToB co3faHua 30-moaenu Bo Fusion 360.

BbiBoAabl: B pe3dynbTate paboTbl oby4varowmecs 03HAKOMUIUCL C MPUHLUMNOM MOCTPOEHMUS
30-mogenen B nporpamme Fusion 360, co3gann 3CKM3 KHUMXKHOW 3aknagku Bo Fusion 360, Ha
OCHoOBe acku3a noctpounu 30-moaens.

JlabopamopHasi paboma Ne 4. [floOzomoeka Modenu Kk nedamu u rnevyames

Teopemu4deckas Yyacmb. [Todzomoska mpéxmepHol Modenu K nedamu

CospgaHHasa B CAlP TpéxmepHas moaenb He MOXeT ObiTb HanevaTtaHa Ha 30-npuHTepe 6e3
npegsaputenbHon noarotoBkn. 30-nNpuHTEpYy HeobxoauMm Habop KOMaH4 ANnsa nepemMeLleHust
neyartawoLLlen ronoBkm unu crtona ana cosgaHus 30-mogenu. [Onsa cosgaHus Takoro Habopa
KOMaH NPUMEHSAITCH crieumarnbHble nporpammbl-cnancepsl — Ultimaker Cura, Repetier-Host,
Simplify v gp.

Mpn obpaboTke mogenu B cnamcepe MNPOUCXOAUT pasgenieHve MOAENU Ha TOHKME Criow.
Kaxgbih crion coctouT u3 nepumeTpa (KOHTypa mogenu) u 3anueku. [levaTarowlasi rornoska
npuHTEpa nepemMeLlaeTcs cHavana B npegenax ogHoro crnos, 3atemM rnepexoauT Ha Cron Bbilwe U
Takum obpasom crnown 3a crioem co3gaét 30-00bekT.

OpHako B cnavicepax He TOMNbKO CO34aETCA TPAeKTopust OBMXKEHMS nevaTaroLLlen rornoBky no
CMNosIM, HO U YKa3blBalOTCHA BaXKHble NapameTpbl nevaTu:

* BbICOTa Cros;

* TOMLWMHA CTEHOK Moaenu;

* MPOLEHT 3anofiHeHNsa Moaenu;

* TemnepaTtypa ONns HarpeBaTernbHOro afieMeHTa NpuYHTepa, a Takke TeMmnepaTtypa Harpesa

ctona 30-npuHTEpa;

* CKOpOCTb neyaTu;

* CKOpPOCTb paboTbl BEHTUNATOPOB 4118 OXIaXAEeHUA Mogenu;

* CcO3JaHue BCcrioMoraTesnbHbIX NoAAEepPXKeK;

» cnocob npukpenneHust mogenu k ctony 30-npuHTepa.

YKasaHHble napaMeTpbl NoabuparTcs ANa Kaxaon Mogenu nHauBmMayansHO, 3Ha4eHUs 3TUX
napameTpoB 3aBUCAT OT TuMNa Mractuka, KOTOPbIA MCMOMb3yeTcsa Mpu neyatu, OT reomeTpuu
MOZENN N OT XapakTepucTuk camoro 30-npuHTEpa.

Mocne TOro kak B cnancepe YyCTaHOBMEHbl MNapamMeTpbl neyaTtn, Heobxoaumo Moaenb
Hape3aTb Ha CIToM 1 COXpPaHUTb dans Ha koMnbloTep. Pann coxpaHaeTcs C paclumMpeHnem .geode.
MonyumnsLumiicsa .geode Heobxoammo 3arpy3nTb B 30-npuHTeEp.

YctponctBo 30-npuHTtepa. Pabouvass yacte 30-npuHTepa coctout M3 nnatdopmbl U
rneyaTaroLLen rofoBkn «3KCTpyaep» {extrude — BblaaBuTb). PaccmoTpum mexaHunky 30-npuHTepa
Ha npumepe npuHTepa Oobot Mooz. B npuHTepe Oobot Mooz paboyasi nnatdopma ABMXKeTCH
TONbKO B OAHOM HanpasneHuun (Bnepéa-Hasa), a neyaTaroLwas roroska B AByX — BIieBO-BNpPaso,
a Takke BBepXx-BHM3 (puc. 1).

Matepuan gna neyatn B NOAOOHbLIX MpUMHTEpPaAxX UCMONb3YeTCs B BUAE MMAACTUKOBOW HUTW,
HaMOTaHHOWN Ha KaTyLLKY, TaKyl0 HATb Ha3blBatoT punameHT (aHrn, filament — HUTB). HUTH MmoXxeT
ObITb BbINOMHEHA M3 pa3nuyHbIX TMNoB nnactuka (PLA, ABS, HennoH 1 T. 4.). KaTywka nnactuka
yCTaHaBMMBaeTCA Ha CcrneumanbHOEe KpenneHue Ha Koprnyce npuHTepa M NodaéTtcs 4depes
HanpasnsLwme B 3KCTpyaep.
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PUAIMEHT " )

KOPTYC WETPYARDA

NEARUMAOH POnWK

nogariuas WwecTepHsa

cnvpane HarpemTcnsa

20ANG JCTRYARPE

PRADMEHT . BWAABIAH R 4B CONND

Puc. 1 Puc. 2

OKCTpyaAep MOXHO pasfenuTb Ha ABe (PyHKUMOHAanNbHble YacTu: Of4HA 4YacTb OTBevYaeT 3a
nogadyy nnacTtuvka, apyras 3a ero pacnnasrneHue (puc. 2).

B BepxHen 4actu akCcTpyaepa CTOUT POSUK U LWeCTepEéHKa, COeAMHEHHbIE C ANEeKTPOMOTOPOM.
OHM TAHYT HUTb NNacTMka W NpPOTasnkuBalT €€ BHM3 K COMMy, rae matepuan HarpeBaeTcsi U
BblgaBnueaetTca Ha pabouyto nnatdopmy. K conny akcTpygepa MOAKMIOYEH TepMoaaTyuk,
KOTOpbIM CrneauT 3a TemnepaTypon akcTpyaepa.

3a TemnepaTypoun, nepemelleHuaMu MnatdopMbl M SKCTpydepa, 3a CKOPOCTbIO nogauv
nnactuka B 30-npuHTEpE cnegut MmMkpokoHTponnep 30-npuHTepa.

30-npuHTep (puc. 3) 06bIMHO OCHALLEH HEGONbLUMM OUCMNEEM, T4e MOXHO BbibpaTbh dann
ANa neyaTtu, 3anycTUTb UM OCTAHOBUTbL MeYvaTtb, HACTPOUTb BbICOTY nnatdopmbl 30-nNpuHTEpa,
BblOpaTh OYHKLMIO 3aMeHbl omunameHTa n T. 4.

Puc. 3. 30-npuHTep

MocTob6paboTka

3aBeplualowymM 3TarnoM U3roToBMeHUss Moaenu siBnseTcs noctobpaboTtka. Mocne Toro kak
MoZenb Oblna HaneyaTaHa, yAansioT BCrOMOraTeflbHble 3feMEHTbl, Takue Kak MOANOXKM U
NOAAEPXKKN.
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OauH 13 cnoco6oB noctobpaboTkM — 3TO yaaneHve LepoxoBaTocTel C MOBEPXHOCTU
MOZENM C NOMOLLbIO MENKO3EPHUCTON WnndoBanbHonm Gymarm.

Opyrum cnocobom siensaeTcs o6paboTka Mogeny xummyeckumm pacteopamu. Ho npu pabote ¢
nogo6HbIMM  XMMUYECKMMM pacTBopamu HeobxoguMmo cobniogaTb TexHuUKy 6GesonacHocTw,
paboTaTb B MOMELLEHNM C BbITSXKHOM BEHTUNAUMEN U 3aLLMLLATL OpraHbl AbIXaHWA U rnasa, Tak Kak
BblaesnisiemMble napbl O4eHb TOKCUYHDI.

Takum obpasom, npouecc nsrotosneHns mogenu Ha 30-NpuHTEPE COCTOUT U3 CreayoLwmX
3Tanos:

CospaHue O6paboTka HacTtpoiika
30-moaenu Mogenu npuHTepa MocTto6paboTka
CoxpaHus B cnaiicepe 3arpy3ka canna Moaenu
Monenu MogroToBka N neyaTb
B choomarTe .sti nende

HpaKmuquKaﬂ Hacmb

Lenb paboTbl: Hanevatatb ¢ noMoLbo 30-NpuHTEPaA MOAENb KHKHOWN 3aKnagku.
O6opynoBaHue 1 nporpaMMmHoe obecneyeHue: KoMnbloTep (HOYTOYK) C NpedyCTaHOBIIEHHbIMU
nporpammMmHbiMn npoayktamu Autodesk Fusion 360 n Cura, komnbloTepHas Mblwb, 30-NpuHTEP,
nnacTtuk anga nedatun (PLA).

doTorpacdua Habopa o6opyaoBaHMA U MaTepuanoB

AUTODESK*

FUSION 360

TexHuka 6e3onacHocT

1. He BkntovanTe komnbtoTep 6e3 paspeLlleHuns yunTens.

2. He TporanTte kabenbHble COEANHEHNS NTEKTPOMNUTAHNS.

3. CnguTte 3a KomnbloTEPOM NpsAMO. Cnegute, 4TOobblI paccToAHNE MexXay MOHUTOPOM U
rnasamu 6bin0 45—60 cm (pacCTosiHue BbITAHYTON PYKN).

4. He Bkntovarnite 30-npuHTEp 6€3 paspeLleHus yunTens.

5. He npukacantech K HarpeBaTenbHOMY arieMeHTy 30-npuHTEpa.

6. 3anpelaeTcs npukacaTbes K NogBMKHbIM YacTam 30-npuHTEpa BO BpeMsi ero padoThbl.

UHCcmpyKyus ebinonHeHus pabomel

1. CoxpaHeHue mogenu B chopmarTe .Stl.

1.1. 3anyctute Fusion 360 1 OTKpONTE NPOEKT C 3aKNagKow, KOTOPYH Bbl CO34aBany Ha
nabopaTopHom 3aHATUN Ne 1.

1.2. B naHenwu 6bicTporo goctyna Bbibepute EXPORT. B nosiBuBLUIEMCS OKHE YKaXnte MMs
danna, a ganee BbibepuTe hopmart Ans akcnopTa .sti. HaxxmuTe Ha Export (puc. 4).
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Puc. 4

2. MoaroTtoBKa A-koaa
2.1. 3anyctute nporpammy Ultimaker Cura. O3HakOMbTeCb C WMHTEpPdEecoM nporpammbl.
NHTepdenc nporpammbl MOXHO pasfenuTtb Ha 5 0CHOBHbIX obnacTten (puc. 5).
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Puc. 5. NHTtepdeiic nporpammel Ultimaker Cura

1. OcHOBHOE MEHIO nporpamMmbl: dann — OTKPbITb dhaisi, COXpaHUTb UM Cco3aaTb HOBbLIN
NMPOEeKT, MpaBka — pefakTMpoBaTb MOAENb, BUL — TMEpeKioyeHne pexumMoB MpocMoTpa
(npocMOTp NO CnosiM, NPOCMOTP MOZEenu BHyTpu), AobaBneHwe paclMpeHuid, HaCTPOWKa
nporpamMmbl 1 cnpaska.

2. MaHenb nHcTpyMeHToB. C NOMOLLbIO 3TUX UHCTPYMEHTOB MOXHO nepemellatb Moaenb No
NMOBEPXHOCTN NNaTopMbl, BpallaTb MOAENb, M3MEHATbL €€ MacluTab, 3epkanbHO OTpPasnTb U T. 4.
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3. MNaHenb HacTpoek neyaTn. ATO Gonblasi U camas BaxHas 4YacTb MPOrpaMmbl, 34eCb
3aal0TCs OCHOBHbIE HACTPOWKM AN1S nevaTu.

4. MaHenb nogrotoBkn pavna .geode. dann .geode cos3gaérTca aBTOMaTUYECKW, MpuU
HaXkaTuM KHOMKN «MNOArOTOBKaY.

5. Paboyass nnatcgopma (cton). Umntmpyet nnatdopmy HacTtoswero npuHtepa. Ha
nnatdopmMe MOXHO pasMeLlaTb cpasdy HECKOSMbKO MOAeNen n 3anyckaTb UX Ha nevarb.

2.2 OTKpoKTe Moaenb 3aknaaku, pacnonoxmte eé Ha padoyen nnatgopme.

2.3. BbibepnTe HacTpoWkM B COOTBETCTBUM C TUMOM MNPUHTEPA M TUMOM WCMNOSb3YyeMOro
nnacTuka.

2.4. TlogroTtoBbTe hann .geode MoAeNn 1 CoXpaHuTe ero.

2.5. OtkponTe ¢hann .geode ¢ nomoLbto 6r10kHOTa. BHMMaTeneHO paccMoTpuTe ero.

3. MevaTtb Ha 30-npuHTepe.

3.1. Bknwounte npuHTEp 1 3arpysnTte B Hero dann .geode.

3.2. HactpoviTe npuHTEp ANg neyaTu.

3.3. BanyctuTe nevatb.

4. TlocTtob6paboTka.

4.1. MNocne 3aBepLueHMs neyaTn JanTe MOLEenu OCTbITb, 3aTeM akKypaTHO CHUMUTE €€ C
nnaTtgopmbl.

4.2. 3adnctute mogens WnmMdoBanbHbIMU MaTtepuanamu.

KoHmporibHbie gonpockl U 3adaHusi

1. HasoBuTe OCHOBHble aTanbl U3rotoBneHns mogeny Ha 30-NpuHTepe.
2. YT0 Takoe pmnameHT?

3. [ns yero HyxeH akcTpyaep?

4. Kak HasblBaeTcs NpoLecc Hapeskn MOAenNn Ha crion?

BbiBoAabl: B pesynbTate paboTbl obyvatowmecs o3HaKoMUncb ¢ TexHonorven 30-neyatw,
nogrotoBunn K nedatn Ha 30-npyHTEPEe MOAENb KHWXKHOW 3aknagku, HanedaTanu KHWXKHYH
3aKnagaky.

JlabopamopHasi paboma Ne 5. Ompucoska acku3a dexkopa u3desnusi

Teopemuyeckasi Yyacmb

OsHakomneHne oby4aroLmnXcs C OCHOBHbIMU BO3MOXHOCTAMW BEKTOPHOrO rpaduyeckoro
pegakTtopa npy OTPUCOBKE 3CKM30B.

[eMoHCcTpauus BO3MOXHOCTEN NporpaMmmMbl (OTPUCOBaB OAUH bparMeHT y30pa, 3aTeM Ha ero
OCHOBe, WCMNonb3ys npeobpas3oBaHUs, MOXHO cO34aBaTb 3aroTOBKWM [ANs AEeKOPUPOBaHMUS
00beKTOB).

lNpakmuyeckas Yacmb

Llen b: BbINOMHUTL OTPUCOBKY 3CKM3a AeKopa B NporpamMmmMe KOMMbLIOTEPHOM rpadunku.

O6opynoBaHue: komnbloTep (HOYTOYK), MDY, oTKpbITOE NporpaMmmHoe obecneyeHme.

MaTtepuanbl n peakTMBbl (MpY UCNONb30BaHUN): Bymara, kapaHaall, Mapkep.

TexHuka 6e3onacHocTU:

1. He BkntovanTte komnbtoTep, MOY 6e3 paspelueHus yuntens.

2. He tporanTte kabenbHble COEANHEHNS NTEKTPONUTAHWS.

3. Cuante 3a kommnbloTeEpPoOM npsiMo. CrieauTte, 4ToObl paccTosiHie MeXgy MOHUTOPOM W
rnasamm 6bino 45—60 cM (paccTosiHNE BbITAHYTON PYKN).
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Mopsapok paboThbl

1. OtckaHupoBaTb 3apaHee NOAroTOBMEHHOE N306paxeHne opHaMeHTa.
2. 3anyctuTb Nporpammy BeKTopHoW rpacumkun InkScape.

2.1. CosgaTtb hann cpopmat A4.

2.2. Pa3amecTuTb OTCKaHMPOBAHHbLIN 3CKU3 (puc. 1).
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2.3. 3abnoknpoBaTb OT CMELLIEHMS 3CKN3, HAaXXaB B KOHTEKCTHOM MeH0 3absiokuposame
8bI0eIeHHbIE 06BEKMBI.

2.4. lNMpoaHanuanposaTb n3obpaxeHue, eCTb N CUMMETPUS, €CTb NN NOBTOPSAIOLLNECH
3NeMeHTbl, eCTb N rpadonyeckne NpUMMUTUBEI.

2.5. OtpucoBaTb 3CKU3.

2.5.1. YcTaHoBUTb Hanpasnsowme.

2.5.2. YcTaHOBUTbL CBOMCTBA MHCTPYMEHTA pucoBaHus. bea 3annBkun, LBET KOHTYpa SpKui
(Hanpumep, RGB 0;250;0), TonwmHa KoHTypa 3—7 NT B 3aBUCMMOCTN OT 3CkM3a (puc. 2).
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2.5.3. O6BeCTM KOHTYP 3NEeMEHTOB. ECnn anemMeHT cMMMeTPUYHbIN, AOCTaTOYHO 06BECTM
dparmeHT anemeHTa (puc. 3).

LR

Puc. 3

3. [llocne oTpucoBkM Npy HEOBXOAMMOCTU NMPUMEHUTL KOMaHAbI:

3.1. KonupoeaHne.

3.2. [loBoporT.

3.3. OtpaxeHue.

CrpynnupoBaTtb 1 06beAnHNUTL BCE YacTu M300paxKeHMsI.

PacneyaTtatb nsobpaxeHue Ha npuHTepe.

MNMpeacrasneHune pesynbTaToB U3MepeHui/HabnogeHnn (ons npeacTaBneHns pesynstaTos
npegnaraetca TabnuyHas gopma):

Mony4ynTb pe3ynbTaTbl CKAHNPOBAHWUA ANS AaNbHEWNLEN OTPUCOBKN 3CKN3a B BEKTOPHOM
pegakrope.

CkaHupoBaHue LiseToBas Pa3peluieHue dopwmar daina Pasmep
mogenk U306paKeHUs
1
2

KoHmpornbHbie 8orpockl u 3adaHusi
1. HasoBuTe OCHOBHbIE XapaKTEPUCTUKM, UCMONb3yEMbIE NPU CKAHUPOBAHUKN N300paxKeHus!.

2. Mepeuncnute Hanbonee nonynspHble OpMaTbl COXPAHEHUS OTCKAHUPOBAHHbIX
N300paxxeHun.

BbiBoabl: 06y4YatoLLMecs NPUXOANAT K BbIBOAY, YTO BbIGOP NapameTpoB CKAHUPOBaHMS 3aBUCUT
OT XapaKTepUCTMK 3CKN3a N HA3HAYEHUS ero SrIEKTPOHHOrO aHarnora.
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JlabopamopHasi paboma Ne 6. Obpabomka chomoepaghuli 20mogo2o u3desiusi

Teopemuyeckas 4acmb

OsHakoMmneHne oby4valWwmxca C TeXHUYeCcKuMn TpeboBaHMsSMK, NpeabABASEMbIMU K
pacTpoBbiM bannamMm npu 3arpy3ke Ha 3MEKTPOHHbIE Pecypcbl M ANA nevatn m3obpakeHui
(paspewweHne, uBetoBas Mogenb, rnybuHa wuBeTa, dopmat danna). O3HakOMMeHue
obyyvatoLmxcsa ¢ opraHmsaumen o6bEKTHOW (POTOCHEMKM. BO3MOXHOCTM mporpamm pacTpoBOW
rpacdomkn gns ynydweHus m3obpaxeHus (KagpvpoBaHue W300pakeHWn, TOHOBasi KOppeKums,
LuBeToBas KOppeKkuusi, NoBblleHne peskocTn). O3HakomsieHMe ¢ napamMeTpaMmn COXpaHeHus
o6paboTaHHOro n3obpaxxeHnsa 13 NPorpaMmbl PacTPOBOM rpachmKu.

HpaKmuquKaﬂ Hyacmb

Llen b: co3gaHne dpoTtorpaduin rotoBbiX U3aenun ¢ cobnogeHnemMm TEXHUYECKUX TpeboBaHNN.

O6opypoBaHue: hoToannapart, LWTATMB.

UHempykyus ebinonHeHus pabomsl

1. TlpoaHanusmpoBaTb OOBLEKT CbEMKU, BbISBUTb €ro 0COBEHHOCTN.

2.  OpraHusaums CbEMOYHOIo NPOCTPaHCTBA:

2.1. PasmecTntb OH.

2.2. Pacnonoxuntb 06beKT CbEMKM C YHETOM OCBELLEHUS.

2.3. YctaHoBuUTb hoToannapaTt Ha WTaTuB.

2.4, YCTaHOBWUTb PYYHOM UM aBTOMATUYECKUIA PEXUM CHEMKN.

2.5. Tlpu BbIGOpE PYYHOro pexmnma yCTaHOBUTL BbIAEPXKKY U rMyOuHy anadparmel.

2.6. [lpoBecTn TECTOBYIO CbEMKY.

2.7. OueHnTb pe3ynbTaTbl CbEMKU. ECnNn OHM HeyaoBNeTBOPUTENbHbIE, U3MEHUTb HACTPONKU
N NPOBECTN CHLEMKY MOBTOPHO.

3. Ob6paboTtka choTorpacum:

3.1. 3arpysnTb Cepuio CHUMKOB Ha HOYTOYK.

3.2. [llpu nomoLum nporpamMmmbl-NPOCMOTPLLMKA BbliOpaTh Hanbonee yaayvHyto dotorpadutio.

3.3. 3anyctuTb pacTpOBbIN rpanyecKkii pegaktop.

3.4. OTkpbITb hoTorpacdmio (puc. 1).

3.5. [lpoaHanusmpoBaTb n3obpakeHne no CrieayoLnuM KpuTepusm:

3.5.1. Hanunuune nuwHux nsobpaxennn B kagpe.

3.5.2. CooTHOLLEHME OCHOBHOIO 06beKTa 1 hoHa.

3.5.3. Xopowlo nun BUOHbI KrnoveBble 0COB6eHHOCTN 0bbekTa.

3.5.4. EcTb N TOHOBbLIE M LIBETOBbIE NCKAXKEHUS.

3.5.5. PeskocTb nsobpaxeHus.

3.5.6. B 3aBucMMoOCTM OT pesynbTaToB aHanunsa BblbpaTb OAMH UM HECKOSTbKO CriegyoLmx
MYHKTOB.

3.6. Mpy HaNUUMM NULLIHMX SNEMEHTOB B Kagpe, Hannuum 6onblion nnowaan goHa:

3.6.1. BbibpaTb MHCTPYMEHT KagpupOBaHUA.

3.6.2. CospaTb pamKy kagpupoBaHus.

3.6.3. Vcnonb3ysa Mmapkepbl pamMKu BbliAeNeHNs, Cno3nuuoHnpoBaTh eé 6onee TO4HO.

3.6.4. MNpumMeHnTb onepauuio KagpupoBaHus. B pesynbTaTe He3HauMMble 4YacTu
n3obpaxeHusa 6yayT yaaneHsl (puc. 2).

3.7. ToHOBblEe NCKaXeHUS:

3.7.1. OTKpbITb TMCTOrpaMmy n3obpaxeHus, NpoaHanuanpoBaThb eé.

3.7.2. Npn HeobGxoAMMOCTM OTKOPPEKTUpoBaTb. Hanpumep, OCBETNUTL UMM 3aTEMHUTb
n3obpaxeHune, NOBbICUTbL KOHTPACT (puc. 3).
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Puc. 2

120 B conepxaHue



TEXHONOIWSA TOYKA YTl POCTA
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Puc. 3

3.8. LlBeToBasda koppeKuus:

3.8.1. Ecnu n3obpaxeHne He cbanaHCMpoBaHO No LBeTy, He06XoaUMO BbIbpaTb KOMaHAY,
KOoTopas NOo3BOSISIET CKOPPEKTUPOBATL LiBET.

3.8.2. BbINOMHWUTE HACTPOWKK B ANANIOrOBOM OKHE KOMaHAbl.

3.8.3. [MpyMeHUTb BbIBpaHHbIE HACTPOMKN K M30BpaXKeHuHo.

3.9. PeskocTtb nsobpakeHus:

3.9.1. [Ind noBbiLEHNS Pe3KOCTU N300pakeHns BbIOpaTb OOHY M3 KOMaHZ NOBbILLIEHWS
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KOHmpOﬂbeIe 80ripocChkI

1. Moyemy dhann n3obpakeHusi, KOTOPbIN NpeaHasHadYeH ANns OeMOHCTpauun Ha 3KpaHe,
COXpaHsoT B LBeToBOM Moaenn RGB?

2. Ha 4yTto noBnusieT nameHeHue LIBETOBOIO peXxnma n3obpaxxeHns?

3. Kak Bbl gymaeTe, ansa yero dyaet npegHasHaydeHo naobpaxeHne, COXpaHEHHOE C TakuMm
napameTtpamn? LiBetoBas mogens CMYK, paspeweHne 300 Touyek Ha atonm, popmar tiff.

BbiBoAbl: BaxHO ccopmMynupoBaTb MUcxogHble TpeboBaHusa k cpoTorpacdum obbekta. C
Yy4€TOM 3TUX TpeboBaHu NpoBecTn POoTOCHLEMKY. MocTapaTbCd MUHUMU3NPOBATL NPU CbEMKE
TOHOBbIE, LBETOBbLIE WUCKAXEHMWs, NnonagaHue B Kagp NUWHUX 06bekToB. [poBeCTU KOppeKumto
n3obpaxeHns B peJakTope pacTpoBon rpacmkm n coxpaHuTb ann ¢ y4éTomM TpeboBaHUN.

JlabopamopHas paboma Ne 7. CosdaHue c6opku e Autodesk Fusion360

Teopemuyeckasi yacmb. CozdaHue KOMIMOHEHMOo8 coopKU

[na cospaHua cbopok B Autodesk Fusion360 Heobxogmmo paboTaTb C KOMMOHEHTaMMW.
Co3sgaTtb KOMMNOHEHTbI MOXHO ABYMS Criocobamu.

Cnoco®6 1. Ecnin B npoekTe yxe nmetTcsa Tena, To X MOXHO NpeBpaTuTb B KOMNOHEHTLI. [Ans
3TOro Heo6XoOUMO KNMKHYTb npason kHonkov mbiwmn (MKM) no kopHesoun nanke BODIES, a B
cnnbiBaowemM MeHio BblbpaTb cTpoky CREATE COMPONENTS FROM BODIES (cospatb
KOMMOHEHTbI 13 Ten), cMm. puc. 1. MNocne aton onepaunn B okHe obospeBaTena (BROWSER) tena
ncyesarT U NOABNSATCA KOMNOHEHTLI C TEMU XXe MMeHamK (puc. 2).

« BROWSER e ii /jTROV(\éSER oK
1 0 mdr V.
A io QEDBSEEBIO J I0®
-3 Documert SeHings O o Document
Settings Named
= - > il Orign
< - Crigin is T ;
e ,D / B Create Components from Dodies D © Bl Skeiches
»lae £ wew Group ‘ -~
b IO O ropnyc.|
© () oprye &S Create Selection Set ;
: O D ‘@ (0 xpennevie xpoiwsut
s = Lo FpenneHne .
T D HIE | & ShowiHide v D @ D —
Lo g
Kbl LIKE B Selectabie/Unselectabe ‘ D Io 0 rpennenue kopayce-1
[ O] [:] KPENABHRE KOPIYCS b Io O SR———
Lo D DTCRK ANA fpy3A )
Puc. 1. Co3pgaHne KOMNOHEHTOB U3 Ten Puc. 2. KOMNOHEHTHI

OpaHako npu TakoM cnocobe co3gaHns KOMMOHEHT TePSIET 3CKM3, U €CNN BO3HUKHET cUTyauus
N3MEHUTbL FTEOMETPUIO KOMIMOHEHTA, TO cAenaTb 3TO OyAeT CMOXHO.

Cnoco6 2. [Ing co3gaHna HOBOrO KOMMOHEHTa oTkponTe MeHio ASSAMBLE (cobupaTb) u
BblGepute onepaunio NEW COMPONENT (puc. 3). [lanee B BbINMbIBAOLWEM MEHIO YKaXXUTe UMs
KOMMOHEHTa, U OH nosiBnutca B cnucke BROWSER. Kaxablh HOBbIN CO34aHHbIA KOMMOHEHT
«MyCTOM», Kak Ha pucyHke 4 KoMnoHeHT «Kopnyc». [nsi co3gaHuWsi 3CcKuM3a BHYTPWU 3TOrO
KOMMOHeHTa Heob6xoaMMo, YTOObI OH ObIn BblAENEH (TOYKa CreBa OT UMEHW), MHaYe Bbl CO34aauTe
3CKM3 B OpPYroM KOMMOHEHTE Unn B o6LLEN KOPHEBOWN Narke 3CKU30B.
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m
ASSEMBLE 4 BROWSER
b N«w Component
A 2? KopobKkavi'o

[21i] Joint J
N [> 'Jjf Document Settings O
M As-built Joint Shift+j

. .. LLIMNamed Views LLIST
Joint Origin
M Rigid Group Origin
tSi- Drive Joints m
¢S Motion Link D © @ Origin
I€ Enable Contact Sets
[i* Enable All Contact

Motion Study
Puc. 3. Co3gaHue HOBOro KOMMOHEHTa Puc. 4. KomnoHeHT «Kopnyc»

CospaHue coeauHeHms. [locne TOro Kak BCe  KOMMOHEHTbl  CMPOEKTUPOBAHbI,
yCTaHaBNMBaKT COeAMHEHNS MexXay HUMKU ¢ nomolubio onepauun JOINS, koTopas HaxoauTcs B
mMeHio ASSAMBLE (puc. 5). Ho nepeq Tem Kak ycTaHaBnvMBaTb COeAUHEHUs, HEO6X0ANMMO OAVH U3
KOMMOHEHTOB 3admkcnpoBaTtb, 4TOObl M3bexaTb HenpenckasyemMoro noBedeHust COOopKM.
KnukH1Te npaBow KHOMKOW MbILLM MO KOMMOHEHTY U BO BCMbIBalOLLEM MeEHIO BblbepuTe onepaumio
GROUND (3aszemnutb, 3adumkcmpoBaTb) (puc. 6). Psgom ¢ 3adouKcMpoBaHHBIM KOMMAOHEHTOM
NOSIBUTCS 3HAYOK KHOTMKMN.

Activate
CONSTRUCT’
Ground
(XI Joift ) 1 1 MovelCopy M
(M As-buft Joint Shift+ gj New Component or
Joint Origin N2 Create Drawing Create
Rigid Group

Selection Set

- Drive Joints

Rigid Group
Motion Link

@ Physicai Material
[Q Enable Contact Sets Y

nV] Enable All Contact Appearance A

A Motion Study

Puc. 6. dukcuposaHune
Puc. 5. Co3pgaHue coegnHeHus

[ns co3paHns ceasen Mexay KOMMNOHEHTaMu1 yKasblBalT CoeAMHAEMble KOMMNOHEHTI (puc. 7),
a 3atem 3agalT cnocob coeauHeHnus (puc. 8). Fusion 360 no3BonseT ycTaHOBUTb 7 BMOOB
CcoeNHEHUS:

* Rigid (>kécTKoe) — HenoaBWXHOE COeANHEHNE;

* Revolute (BpawleHne) — BpaliaTenbHOe COeANHEHNE;
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Slider (caoBur) — ckonbXxeHue No o4HON OCK;

Cylindrical (uunuHapuYeckoe) — CKONbXEHWE Mo OAHOM OCK, a TaKKe BpallleHne BOKPYr TOW
e 0CW, Y4TO NO3BOMAET KOMNOHEHTaM NepemMeLLaTbCs U BpallaTbCA OAHOBPEMEHHO;
Pin-Slot (wWTndT-Nna3) — BpawaeTcs No 0gHON OCK 1 ABUMXKETCS NO OPYroMu;

Planar (no nnockoctn) — ABWXEHME MO NOCKOCTY;

Ball (cdhepuyeckoe) — WapHUpHOe coegnHeHune.

e JOINT

I'*Qsitionj' Motion

r Component 1 - Kpbiwka;!
Mode

Snap " selected X

r Component 2 - Kopnyc:!
Mode n

Snap 1selected X

Joint Alignment

Angle -90.0 deg
e JOINT
Offset X 10.D0 mm Position” Motion ||
Offset Y 10,00 mm
Type
Offset 2 10,00 mm Slide A7 AXIS
Flip Animate >
e OK Cancel e OK Cancel
Puc 7. Co3gaHue coegnHeHus Puc. 8. Co3pgaHue Buaa coegnHeHns

lNpaHmuyecHas Yacmb

Llen b: co3gaTb MOAESb KOHTEMHEPA C NOABMXHOWN KPbILLKOW.

O6GopynoBaHue: koMMbIOTEP (HOYTOYK) C NpeayCTaHOBNEHHBIM NPOrpamMMHbIM
obecneveHnem Autodesk Fusion 360, komnboTepHasi MbllUb.

doTorpadmsa Habopa o6opyaoBaHUA U maTepuanos

AUTODESK*
FUSION 360
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TexHuka 6e3onacHocT

1. He BkntovanTe komnbtoTep 6€3 paspeLlueHns yumTens.

2. He TporawnTte kabenbHble COEANHEHMWS ANEKTPONUTAHNS.

3. CnaunTe 3a komnbioTepoM npsimo. Cneante, YTOObl paccTosAHME MEXAY MOHUTOPOM U
rnasamm 6bino 45—60 cm (paccTosiHME BbITAHYTOW PYKN).

UHempykyus ebinonHeHuUs pabomsli

NMoaroroBka KOMNOHEHTOB

1.3anyctute nporpammy Autodesk Fusion 360.

2. Cospante komnoHeHTbl «Kopnyc» n «Kpblwkay ¢ noMoLbio MeHto ASSAMBLE-> NEW
COMPONENT. Co3gaHHble KOMMNOHEHTbI JOIMKHbI NoABUTLCA B cnucke BROWSER (puc. 9).

44 BROWSER
A |o rHIHHMffl
O Document Settings O W57
Named Views O L/ Origin
jd |]o Q Kopnyc:!
Ll origin
o Kpbiwka:!

C> Ll/origin

Puc. 9. KomnoHeHTbl «Kopnycy, «Kpbiwwka»

3. BblgenuTte KoMNoHeHT «Koprnyc» 1 co3panTe BHYTpY 3TOr0 KOMMOHEHTA 3CKM3 B NMITOCKOCTM

XY. Ha ackuse Hapucynte npsamMoyronbHuk pasmepom 70120 mm (puc. 10). 3aBepwute
pefakTMpoBaHUe 3CKM3a.

BROWSER
J |o (b (Unioved)
0O 0 Document Senngs

O SINamed Views
Al

120 00

2~[o"MN32L
OOH Origin éﬂ

O WU Sketches

O ocHoBaHue kopn/ca

[> ifl Origb

Puc. 10. Ockus
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4. CospganiTe TPEXMEPHYIO 3aroTOBKY KOopryca KOHTeNHepa BbICOTON 35 MM C MOMOLLLIO
nHctpymeHTa EXTRUDE (puc. 11).

an

Puc. 11. Co3ganune 30-3arotoBku

5. AHanorm4yHo cosganTte KOMMNOHeHT «Kpbiwka». Pasmep rotoBon KpbIWKWA JOMKEH ObiTb
64*115*5 mm (puc. 12).

M BAOW Sit
J o (2> <Unaewa>
D O Document Sellings

Homed Views

o LL/onon
0 | o Kuwt-'
IMNA y muraa?
A O H
® o Kpblvka

~ O H Sl(etc"es Sfcetchi

Puc. 12. KoMnoHeHT «KpblLLKka»

6. Cosgante cTeHkun kopnyca. Beigenmte KOMNoHeHT «Kopnycy, KNUKHUTE NO BEPXHEN FpaHn

3aroTtoBkn U BbibepuTe MHCTpymMeHT S5HE11(oGonouka). YCTaHOBMTE TOSLWMHY CTEHKM 5 MM.
3aBepLumnTe pegaktupoBaHue (puc. 13).

SHEET WETAL TOOLS

. @ SHELL
k . FacesBody
*1:3110en CUBAO
Thigluies™ mm
Qnciun fiSKfe
(o] OK

Puc. 13. Co3gaHune cTeHOK kopnyca ¢ nomollbto SHELL
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7. BHyTpu komnoHeHTa «Kopnyc» co3ganTte acku3 Ha GOKOBOW rpaHy 3aroTOBKM.

7.1. Cnpoeunpynte Teno koprnyca Ha HoBbi 3cku3. Bo Bknagke CREATE BbiGepute
onepaumto PROJECT/INCLUDE. [anee ykaxuTe Ha Teno kopnyca n Haxmmte OK. Ha ackuse
(puc. 14) fomMKHbLI NOABUTLCS CMPOELMPOBaAHHBIE SIMHUMK (CUPEHEBOrO LBeTa).

£1MNeACE
E:a I-—-I ¢ mmitci]_6

LA» L
Recungrte
Crde
Arc
Povflon
ElpM
Sht
spire

Conic

Curve

Pont

Fil Cutvtisecbon

Hrrof

CrcuUir PIMN21

Recton”
FT10)eCI/KICIUAEy. o p'CNiject

Shetcti Denenaon W ntefeet

O hcWe 30 Gwrnetry

1/ Project To Sur

face intersectciti

Puc. 14. lNpoeunpoBaHne Tesnia Ha 3CKn3

7.2. HapucynTe 3ckn3 nasa BHyTpu Kopnyca (puc. 15). 3aBepwmnte pegaktmpoBaHme ackuaa.

64 00

1@500

T — . P

</l 1»

Puc. 15. Ockus nasa
rys

<n
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8. BblpexuTe nas B kopnyce nHcTpymeHTtom EXTRUDE (puc. 16).

Puc. 16. Bblpe3aHHbili na3

Co3paHue coeguHeHus .
9. C nomoubto uHcTpyMeHTa JOINT ykaxuTe Toukn coegnHeHus (puc. 17) Ha koprnyce u
Kpblwke. Ecnn Heobxoammo, Bocnonb3ynTtech onepauunen FLIP (nepeBepHyTh).

€ EorrjoiHT 1 Po&iton

Mation
V Component 1 - Kpsrmxa:1
Mode

Snap 1seiectea X

'Component 2 - Kopnyc:1
Mode 3N

Snap 1selected X

*  Joint  Alignment

Angle 0.0 deg

Offset X 0.00 mm

. ( Offset V Q.00 mm

Offset Z 0.00 mm

£ Ffp

S

Puc. 17. To4ykn coegmnHeHuns

OK Cance

10.Bo Bknagke MOTION (gBwxeHune) ykaxuTe Tun coeguHeHus SLIDE (ckonbxeHue).
3aBeplunTe co3gaHne CoeguHeHUs.

11.Kpbliwka nepemMellaeTca no nasy Koprnyca, HO He YyBCTBYET rpaHuL, Kopryca u MoxeT
NPOXOANTb CKBO3b CTEHKU. OrpaHuMubTe ABWXEHME Kpbiwkn. B mMeHio ASSAMBLE BbiGepute
dyHkunn ENABLE CONTACT SET (ycTtaHOBUTb Habop KOHTakToB) (puc. 18).
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12. B BROWSER nosBunacbs ctpoka CONTACT (KoHTakTbl), KnukHute [MKM un
AobaBbTe HOBbIN KOHTAKT (puc. 19). [lanee CTpenkown Mbilln YKaXuTe Ha KOMMOHEHTbI «Kopnyc» 1
«Kpbiwka» 1 HaxmuTte OK. MNocne aToro Kpblilka 6yaeT npaBubHO NepemMeLLaTbCs no nasy.

CONSTRUCT

<
.. BROWSER
fij New Component
! P I

A A Document Settings D» i

Joint J

As-built Joint Shift+J )
teamed Views

Joint Origin M Rigid 0 iw laffluM
Oroup wiorigin O JjML  ®KEW CONTACT SET
Drive Joints Joints 0 |0 (3 Kopnyc:1 O O Bodies or Components
T©Motion Link (3 Kpbiwka: 1
[Q Enable Contact Sets
Ct] Enable All Contact Cancel
~ Motion study
Puc. 18. YCTAHOBKA KOHTAKTOB puc. 19. CO3Aa@HNE KOHTAKTOB

13. CoxpaHuTe NpoekT nog HasBaHueM «KoHTenHep». 3akponTte Fusion 360. Koumponshsie sonpocs: u

3adaHus

1. 3ayem HyXHbl KOMMNOHEHTLI BO Fusion 3607

2. KpaTko onuwmTe aTanbl co3gaHnsa KOMMNOHEHTOB BO Fusion 3607
3. [nsa 4ero ncnonbayetca MHCTPYMeHT JOINT?

4. Kak orpaHvynTb ABUXKEHNE KOMMNOHEHTOB?

BbiBoabl: B pe3ynbtate paboTbl obyyarwmecss 03HaKOMUIIMCb C MPUHLMNOM CO3LaHWUS
noaBwxHbIX cbopok B Fusion 360, co3ganu KOMMOHEHTbI KOpMyca WM KPbILWKWA, YCTAaHOBUNX TUN
COeONHEHNSA MeXAY KOMMOHEHTaMM.

Na6opaTopHasa pa6oTa Ne 8. UccnegoBaHue cO0PKM U BU3YANU3ALMSA Teopemuyeckas yacms.

lMposepka Ha ycmotiyueocmsb

OfgHuM 13 NpocThIX ucnbiTaHunm cbopkn Bo Fusion 360 ABnAeTca npoBepka KOHCTPYKLUUKN Ha
ycTonumBocTb. B uanke cywectByeT noHATME «UEHTpP Macc». LeHTp mMacc — 3710
reomeTpuyeckasi Todka, NMofioXXeHue KOTOpPOW onpedenseTcs pacnpefeneHnem macchl B Tene.
Ecnu npoekums ToukmM LeHTpa Macc HaxoguTca B npegenax nnowagu onopbl, TO KOHCTPYKUUS
yCcTOon4mMBa, ecnv 3a npegenamm nnm 6rnmsko K rpaHuue, To KOHCTPYKUMS HeyCToMYMBa Unv nagaet

Crout CromT Napaer

Puc. 1
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PyHKUMA oTOOpaKeHUsa LeHTpa Macc Moaenu (puc. 2) HaxoguTcs Bo Bknagke INSPECT

(obcnepoBatb).
-]

INSERT' SELECT’ POSfT

Measure

ty Interference

Curvature Comb Analysis * Zebra
Analysts S Draft Analysis Q Curvature
MapAnalysis # isocurveAtsalysis *
Accessibility Analysis Minimum Radius

Analysis !H3 Section Analysis

A Center of Mass

Component Color Cycling Toggle Shift+N

Puc. 2. NHcTpymeHT «LeHTp macc»

[ns Toro 4ytoObl OoTOGpaXkanca LEHTP Macc BCen KOHCTpykumu, B BROWSER BLiGepute
KOpPHEBYIO namnky Bcero npoekta. Ecnu xotute BuaeTb LEHTP Macc OTAENbHOrO KOMMOHEHTA,
BblOMpanTe TONbKO 3TOT KOMMOHEHT.

Mo ymonuaHuio Bce mogenum Bo Fusion 360 cosgatoTcst ua ctanu. MIameHnTb matepuman MOXHO
Cc nomoubtlo nHcTpymeHta Physical Material (omsmyeckme martepuarbl), KOTOpbIA HaxoauTcs B
mMeHo MODIFY (puc. 3). KomnoHeHTam MOXHO Ha3Ha4MTb pas3nuyHble MaTepuansl n3 onbnuoTekn
(puc. 4).

LIODIFY- Vlibrary
Press Pull Q Library Fusion 360 Material Library
Fillet F
Q I Ceramic
Chamfer i
| Electronics
£] Shell | Fabric
— | Flooring
— I Gas
X Delete Del | Glass
Physical Material
I Metal
Appearance |O|| et
I misc I
Manage Materials
Plastic
fX Change Parameters I Stone
B Compute All Ctrl*B |
Puc. 3. Beibop nHctpymeHTa «Physical Puc. 4. UHcTtpymeHT «Physical Material»
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B meHio PROPERTIES (cBoncTBa) MOXHO HaWTU MHOrO WMHTEpecHoW WHdopmauum o6
n3genum B UEnom unum o6 OoTAenbHOM KOMMOHeHTe (puc. 5). Ona Bbl30Ba MEHK0 KIMKHUTE B
BROWSER no KOMMNOHEHTY wnu nanke npoekTa npaBON KHOMKOW MbiM W Bblibepute
PROPERTIES.

« FRCPEBnNes

NIrilUHr Kwvt
PBn Hgjiit
&cscrf
]o0n
Com”oMrtE Ml
AY* 5.7gTE-0"rwrri
&cn»ty T.ilIK-4<9'

RENDER

\ALLI(T* inn's
puyimi Mttcnei ggk. vvhu ﬁ;
A Boundinp Box

WefH x,y,Z 6.60 mn\ 0 1 iim 0.00 mm

© Physical Material
tCFiber«rMti9 -1 10e mu 0 00 mm -] $09 mm * Y

Moment of Cnertja BE Center cl Igm_. Appearance A;
» Moment of ht« rtie BE Orioin |g ~ Scene Settings §3
mm'S)

Decal

Cooy To CipOo*re

Texture Map Controls
oK CBnWt

Puc. 5. MeHio Properties (cBoncTsa) Puc 6. MeHio SETUP

Busyanusauua mogenu

[ns cosgaHnss dpoTopeanucTnyHbiX n3obpakeHnn Bo Fusion 360 mcnonb3yeTcs pexunm
RENDER (Bu3yanusauus). [Ins nepexoga B pexvm Busyanusaumm cmeHute pexum DESIGN Ha
RENDER B neBom BepxHeM yriy uHtepdenca nporpammel.

B pexume RENDER wuHTepdenc nporpammbl umeeT gpyron Bua. Haeepxy Ha naHenmu
WHCTPYMEHTOB pacnonioxeHa Bknagka SETUP ana HacTponkn Busyanusauum (puc. 6).

30ecb, MOMUMO HaCTpoOWKM huanyeckoro matepmana, MoxHo HacTpoutb APPEARANCE
(BHewWHWn BuAa) mogenn. Pusnyeckmn matepuan 1 BHELLHWIA BUO — 3TO pa3Hble HacTponkn. 3aaas
dm3ndecknn martepuan, Bbl HagendeTe Modenb onpeaenéHHbIMU (PU3NYECKMM CBOWCTBAMM:
NIIOTHOCTBIO, MAcCOW, NMPOYHOCTBIO U T. 4. A BHELWHWA BUL — 9TO BCEro Nllb TO, Kak MoAerb
OyaeT BbIrMSAAeTb B peXMme BU3yanusaumu.

Bubnmnoteka BHelwHero Buga Oonblie W KpacovHee, 4YeM Oubnmoteka ¢ puUaNYecKMMmmn
mMaTepuanamu.

Hanpumep, Ha pucyHke 7 nsobpaxeHa 3onotas kopobka, ogHaKo, OTKPbIB CBOMCTBA MpoekKTa,
MOXHO YyBMAETb, YTO MWHXEHep YCTaHOBUIT B KayecTBe (U3NYECKOro Mmartepuana Kopobku
ABS-nnactuk. 3HaumT, B napameTpax BHewWHero Buaa 6bin BeibpaH matepuan « GOLD» (3on070).
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O PROPERTIES

Component C>i
V General

Part Name (Unsaved)

Description

Material Nanae ABS Plastu

> Manage V Physical

Mass 04Ay

Volume J ACGL'G4 mm”3
Density 0.00ig ‘ mnv' 3
Area

World X,V,zZ 0.00 mm. 0.00 mr

Close

Puc. 7. Kopobka 3onoToro LeeTa ¢ dusmyeckumm ceorncteamm ABS-nnactuka

HacTpoika cueHbl Takke ABNSeTCa YacTbio BU3yanusaumm. MIameHanTe HacTpPoWKM CUeHbl Mo
CBOEMY >XEfaHuio, 34eCb MOXHO WM3MEHUTb OKPYXaloLlyl cpedy, WUCTOYHWK CBeTa, SPKOCTb
MOZESNN, HanMune oTpaKeHUs OT NOASIOXKM, LIBET hOHa 1 nNpoyee.

[ns Toro 4ToObl NOCMOTPETL pe3ynbTaTt, HE0OX0ANMMO 3anyCTUTb BU3yanuaauumto. [ns atoroy
Fusion 360 ectb gBa pexuma IN-CANVAS (Ha akpaHe) n RENDER (puc. 8).

. RENDER '
IM-CANVAS REfiCER'

Puc. 8. Pexumbl co3gaHus Bu3yanusauum

B pexume IN-CANVAS nporpamma paccumMTbiBaeT BM3yanmnsaumto NpsaMo Yy Bac Ha rnasax Ha
3KpaHe komnbtoTepa. MNMpryém nonb3oBaTento AOCTYNHO ABA BapuaHTa BU3yanusaumm: 6bICTpbIn
paclwmpeHHbii. OHM OTNNYAKOTCA CKOPOCTbIO COo3AaHns n3obpaxeHusa n kadectBom. Co3aaHHyto
Takum o6pas3oM BU3yanu3aumilo MOXHO COXPaHUTb Kak KapTUMHKY, HaxaB Ha 3Havyok CAPTURE
IMAGE.
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B pexume RENDER BbluMCREHUs NPOBOAATCA UM HA KOMNbIOTEPE MoSfib30oBaTens, UnuM Ha
cepBepe Fusion 360, Bblbupante no xenaHuto. BblumcneHusi B pexnme RENDER 6Gonee
AnvTeneHble, HanpuMep, KOHTenHep Buayanuanpyetcs okono 20 MuH. PesynbTaT coxpaHsaeTcs B
HWKHEX naHenu nporpammbl. CunTaem, 41O ANA  y4eOHbIX BuM3yanusaumi O0CTaTOYHO
ncnosnb3oBaTb pexum IN CANVAS.

HpaKmuquKaﬂ yacmb

Lenb: nccnegoBaTtb Mogernb KOHTEMHEPa C NOABWXXHOWM KPbILLKOW M cO30aTh BU3yanu3auuio.

O6opynoBaHue: komnbtoTep  (HOyTOYK) C  nNpegycTaHOBMEHHbIM  MPOrpamMMHbIM
obecneyeHnem Autodesk Fusion 360, komnbloTepHasi MbllLb.

doTorpacdua Habopa ob6opyaAOBaHMA U MaTepuanoB

AUTODESK’
FUSION 360

[

TexHuka 6e3onacHocTH

1. He BkntovanTe komnbloTep 6€3 paspeLleHus yunTens.

2. He TporanTte kabenbHble COEANHEHNST ANEKTPONUTAHMS.

3. Cuagnte 3a komnbloTepom npsamo. Cnegute, YTOObl PAcCTOSIHNE MEXOY MOHUTOPOM U
rnasamu 6bino 45—60 cm (pacCcTosiHME BbITSHYTON PYKN).

UHecmpykyus ebirnonHeHuUs pabomsl

1. 3anyctute nporpammy Autodesk Fusion 360.

2. OtkponTe npoekT «KoHTenHep» 13 nabopaTtopHoro 3aHaTus Ns7.

UccnepoBaHue mogenu

3. HasHaubTe Kopnycy KoHTenHepa Matepuan — ABS-nnacTuk, a Kpbllke — cTarsb.

4. 3anyctute oTobpaxeHune LeHTpa Macc Bcen cOopKu.

5. lNocTeneHHo OTKpbIBAWTE KPbILWKY KOHTENHEpa 1 HabnoganTe 3a NnepemeLleHnem LeHTpa
mMacc. OTBeTbTE Ha BOMPOC: NEPEBEPHETCSH IM KOHTEMHEP, €Cnv KpbilKka OydeT B KpanHem
nonoxeHun nasa. Novemy?

OrtBer:

6. CamocTtoaTenbHO noabepuTte MaTepuanbl 48 KOpnyca U KPbILWKA KOHTeHepa, Tak YTobbl
NPy OTKPbIBaAHMM KPbILLKM KOHTEMHEp He nagan. 3anvwunte BbibpaHHble Bamu MaTepuarbl: KOpryc
— , KpbllLKa — :

7. OTKpONTE OKHO CBOWCTB M 3anofiHuTe Tabnuuy.

Bcsa c6opka Kopnyc Kpbiwka

MaTepuan

Macca

MnotHoCTbL

O61BLEM
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Busyanusauua mogenu

7. Mepengnte B pexxum RENDER.

8. HacTponTe BHeLWHWNA BUA KOMMOHEHTOB MO KeNaHUIo.

9. HacTpoiiTe oToOpaxeHue CLEHbI MO XXenaHuto.

10. 3anycTtute Busyanusaumto. NomHute, 4T0 Ntobble MaHUNYNALUUN C MOAENbIO, Hanpumep
e€ BpallleHue, nepesanycTsaT nNpouecc Bu3yanuaauuu, U NporpaMmma HavyHET BbICUUTbIBATL BCE
CHavana.

11. CoxpaHuTe pesynbTaT Bu3yanusaumm B popmate JPG.

12. CoxpaHuTe npoekt. 3akpounTte Fusion 360.

KoHmposbHbie eonpochkl u 3adaHust

1. MoxHO N1 NpoBepuTb MoAeNb Ha YCTONYMBOCTL BO Fusion 3607

2. Kpatko onuwmnte warn ana cosgaHvs (poTopeanncTuyHOro mnsobpaxeHns mogenu BO
Fusion 360?

3. Yem oTnuyaeTtcsa HacTpomnka « Puanyecknin matepuan» OT HACTPOMKN «BHeLHn Buay.

4. Kak Bbl AymaeTe, nodemy ombnmoteka « BHewHun Bug» 6onblue 6ubnuotekn «Pusndeckui
maTtepuan»?

BbiBoabl: B pe3ynbtate paboTbl O3HAKOMWUCL C  WHCTPYMEHTaMu nNpoBeAeHusd
nccnegoBaHMn cOOPKN Ha YCTOMUMBOCTD, a Takke C TEXHONOMMen cosgaHusa potopeanmncTuyHbIX
nsobpaxeHun 30-moaenen.

BHeknaccHble meponpuaTus

BHeknaccHble MeponpusTusi, NPeACcTaBeHHble B MeToanYeckoMm nocobun, paspaboTtaHbl ¢
NPUMEHEHMEM UTPOBBLIX TEXHONOMMIA U TEXHOMOMMKN oueHKM nopTdonuo. MNMpoBeaeHne ykasaHHbIX
BHEKITACCHBLIX MeponpuaTMin 06ecneynT roTOBHOCTb M CMOCOBHOCTL 06yYatoLLMXCst BECTM AMarnor 1
AocTuraTb B HEM B3aVMOMOHUMaHWS, ONpeaensTb NoTeHUManbHble 3aTPpyAHEHNUS NPU peLleHnm
y4ebHOM 1 no3HaBaTenbHON 3ag4ayn U HAaXoOWUTb CPEACTBa AN UX YCTpaHeHus, nKeupoBaTb U
aHanuavpoBaTb AMHaMUKy COGCTBEHHbIX 0Opa3oBaTeNbHbIX pe3ynbTaToB.

Uepa «TalHbil 30-modernnep»

1. OcHosHbie yenu u 3adayu uepsbl

OcHoBHasa meToamMyeckas W OupakTuyeckas Lenb — COBEPLUEHCTBOBaHWE, paclumpeHue
3HaHuM B obnactn 30-mogenmMpoBaHus U NPOTOTUMMPOBAHUS.

OcCHOBHbIe 3agauv Urpbl:

* 3aKperifieHve yMeHu NpoekTupoBaTb TPEXMEPHbIE Modenu;

* (popmupoBaHne yMeHuin OCYLLECTBIATbL COTPYAHNYECTBO;

* BOCMNUTaHWE MOSIOXUTENBbHbLIX MOTUBOB 0BYyYeEHMS.

2. OpeaHu3ayusi U nod2omoska uzpbl

OpraHusaumsi 1 NOAroToBKa Urpbl BeAETCA MO CreayoLWmMM HanpaBneHnsam:

* NoAroToBka 0by4valoLNXCS K NPOBEAEHMIO UMPbI;

* hopmupoBaHne Gasbl KenaHun oby4arLNXCS;

* XepebbéBka xenaHui mexay obyvarowmmmcs, B ponv BegyLLero BbICTynaeT y4nTensb;

* npoektupoBaHue 30-moaenen yd4eHKkaMn, y4nTenb BbICTYNaeT B PO KOHCYIbTaHTa;

* TOpXXecTBeHHoe Bpy4deHue 30-moaernen.

2.1. [llodzomoska 0by4yaroujuxcsi K nposedeHUIo uspbl

OTan nogroToBKun AoMmMKeH ObiTb NPOBEAEH 3a HeAEeNo A0 UMpbl.

[nsa oprannsaumm urpbl « TanHein 30-moaennep» ydntenb NpeanaraeT y4eHnkam npuaymatb
npegmeT, KOTOpbI HEBO3MOXHO KyNUTb B Mara3uHe, HO KOTOPbIM Bbl y4eHuK xoTen obna
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Aatb. Kaxabi y4eHUK JOImKeH NpuayMaHHbI NnpeamMeT HapucoBaTb OT PyKM Ha nucte Bymare,
PUCYHKN MOXHO COMPOBOANTL NMOSICHUTENbHBIMU 3anmncKamu.

2.2. ®opmuposaHue 6a3bl xenaHull obyyarowuxcs

OTtan cdopmupoBaHusa 6a3bl xenaHnn obydatowmnxca NPOBOAMTCS B TEYEHWe Heaenu nepeq
urponi. Oby4vatrowmecs NPUHOCAT YUUTENO YepTexn (3CKM3bl) KenaemMblX NpeameToB. YuuTenb
cneaut, 4Tobbl NpMAYMaHHbIe NPeAMEThl HE Dbl TEXHUYECKM CNOXHBIMU, MESTKUMW U KPYMHBIMMU,
COOTBETCTBOBaNN ypoBHIO ocBoeHnsa 30-moaenvpoBaHnsa yyYeHukoB. Hanpumep, ana 5 knacca
OOBEKTOM XenaHus MOXeT SABNATbCA [AepxaTenb Ans npoBoga B dopme pbibku, ansa
obGyvatomxca 8—9 knaccoB — uucepbnaTt HaCTOMNbHbIX YacoB ¢ haHTa3UNHBIM OPHAMEHTOM U T.
a.

2.3. JXKepebbéeka xenaHull Mexdy obydarouumucs

B AOeHb npoBedeHus urpbl yunTenb crnyyamHbiM 06pa3oM pasgaéT ydeHuKam 3CKu3bl C
XenaHvsimu (Heo6xoanmo NpocneaunTb, YTOObI YY4EHNKY He nonar ero 3cku3). ACKn3bl He AOMKHbI
ObITb NOgNMCaHbl, 0byyatoLMecs He 3HaKT, ANA Koro oHn ByayT co3gasatb 30-moaens.

2.4. [poekmuposaHue 30-modenel

B neHb npoBepeHus urpbl obydvatrowmecs cosgatoT 30-mMopenb No ackusam B nporpamme
TPEXMEPHOIro MOAENMPOBAHNS.

2.5. TopxecmeeHHoe spyyeHue 30-moderneli

B 3aBeplueHMe Kaxabli y4EeHUK pacckasbiBaeT O npogeriaHHon paboTe, OeMOHCTpupyeT
Knaccy cnpoekTupoBaHHyto 30-mogenb WM MbiTaeTca  oOTragaTb  3akasduuka  KenaHus.
YyeHuk-3akasumk 6narogaput tanHoro 30-mogennepa.

Ecnv no3BonsaoT TexHUYeckne BO3MOXHOCTU flabopaTtopuu, TO nyydine mogenu MoryT 6biTb
Hane4vaTtaHbl Ha 30-NpuHTEpE.

OGopynoBaHMe M nporpamMmmMmHoe obecrnevyeHne ANA NPOBeAeHUs Urpbl: KOMMbOTEP
(HOyTOYK) C NpenycTaHOBMNEHHbIMU MporpaMmHbiMM npoayktammn Autodesk Fusion 360 u Cura,
KoMMbloTepHasa Mblwb, 30-nNpuHTEp, NnacTuk ansa nevatn (PLA).

BreknaccHoe mepornipusimue « TypHUP M0 UHXEHEPHOMY Ou3aliHy»

1. OcHosHbie yenu u 3adaqyu mypHupa

OcHoBHasa meToamMyeckas W AuAakTUyeckas uefnb — COBEpLUEHCTBOBaHWE, paclumpeHue
3HaHWI B 061acTn UHXEHEPHOro gM3anHa.

OcHOBHbIe 3agauu:

* 3aKkpenneHne yMeHUIn NpoekTupoBaTb TPEXMeEpPHble cOOpKKM, co3naBaTb
doTopeanmcTuiHble n3obpaxerHns 30-moaenen;
dopMmnpoBaHME YMEHUSA NPUMEHATL 3HAHUS B HOBOW CUTYaLUK;
dopMmnpoBaHME yMeEHUIN paboTaTb B KOMaHAE;

* BOCMNUTaHWE NOSOXUTENbHbLIX MOTUBOB O0By4eHMs.

2. OpeaHu3ayus u nod2omoska uzpbl

OpraHusaumsi 1 NOAroToBKa Urpbl BeAETCA MO CreayoLWmMM HanpaBneHnsam:

* paspaboTka nporpamMmbl, COAEPXaHNA U CTPYKTYpPbl TYPHMPa B COOTBETCTBUM C

NoCTaBlEeHHbIMUY Lienamu;

* (hbopmupoBaHne koMaHa 1 onpefeneHe KannTaHoB.,

* npoBedeHue TYpHUPa;

* nogBefeHne UToroB.

2.1. Paspabomka npoepammbi, CcOOepxaHUsi U CmpyKkmypbl MmMypHUpa 6 coomeemcmeuu C
rnocmaeJsieHHbIMU yesriamu

3agaHua ona TypHMpa MOXHO cchopmupoBaTth M3 3aday Tecta beHHeTa. Mpumepbl 3agaHmn
npusedeHsbl B MPUMNOXeHNN.
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MpumepHasa cxema TypHUpa:

1- n artan. KoHkypc kanntaHos — 10 MuH.

2- n atan. KoHkypc komaHgbl — 10 MuH.

3- 1 atan. CopeBHOBaHMe Mo KOHCTpyuposaHuto Bo Autodesk Fusion 360 — 60 mMuH.

4- n atan. NogegeHune ntoros — 10 MUH.

2.2.  ®opmuposaHue KoMaHO U onpedesieHue KarnumaHos

Y4yeHukn pasbuBaloTca Ha komaHgbl no 4—5 4enosek, BbIOMpalOT KanuTaHa KoMaHabl.
KanutaH pormxkeH ymeTb xopowo npoektupoatb ¢ CAlP, obnagaTb opraHuM3aTopCKuMu
crnocobHocTaAMM.

2.3. [posedeHue mypHupa

1- n atan. KoHkypC kanuTaHoB. PelueHve 3agad Ha «MeXaHUYECKYH MOHATINBOCTbY.
KanuTtaHbl KOMaHL peLuatoT HECKONbKO 3aJad, Ha Kaxkayto 3agadvy oTBoauTcs He Gonee 1 MuH.
3apayn 0eMOHCTPUPYIOT Ha akpaHe. Beaétca cUET pelléHHbIM 3a4a4am.

2- n atan. KoHkypc komaHabl. PelleHne 3agad Ha NpOCTpaHCTBEHHOE MbllweHne. Ha cton
KOMaHabl BbIKNlagblBaeTCs HEKOTOPOE KOMUYECTBO KapTOveK C u3obpaxeHusamu petanen u
NPOEKLUMOHHbBIX BUOOB (MMM CEYEHUI), YH4aCTHMUKN JOKHbI X COOTHECTM M pasgennTb Ha rpynnbl.

3- n atan. CopeBHoBaHWe No KOHCTpymnposaHuto Bo Autodesk Fusion 360. Bo Bpems TypHupa
obbaBnseTca Tema unu 3agaHune, kKoMaHaa 4osmkHa o0CyamTb MPOEKT, HApPMCOBaTb ACKM3 MOAENH,
pa3dbuTb MOAEerb Ha KOMMOHEHTHI, @ Janee Kaxabli Y4aCTHUK KOMaHabl KOHCTPYUPYET OTAENbHbIN
KOMMOHEHT cOopku. B koHUe komaHaa cobupaeT obLuyto coopky.

2.4. T[lodsedeHusi umoaoe mypHUpPOs

MobeamTtenu TypHupa onpeaenstoTcs No HanbornbleMy KOnmMyecTBy HabpaHHbIX KOMaHOHbIX
OYKOB.

lpumepHbie 3adaHusi Ansi poeedeHuUsT KOHKypca KarnumaHo8

KaKMMM HOMWHHULIAMU Nerve pe3aTts AnCT xenesa?

B kakoMm nonoxeHumn OCTaAHOBUTCSA AUCK rnocne

cB06OOHOrO ABMXEHNS NO YKa3aHHOW NNHUN?

% '@
/7,

A
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B KaKOM MO/I0}KEHUU OCTAHOBUTCA AEePEBAHHbBIN AUCK
CO BCTaB/IEHHbIM B HEr0 MeTa/l/IM4eCKUM CTepKHeM»
ec/I1 AUCK MOKATUTCA?

@ ©

lpumepHbie 3adaHusi Orisi HOHHypca KoMaHOb!
CooTHecuTe KapToYKM CeveHn Topa

" ™ ”

BRD

A "

MoabGepute K purype eé pasBepTKy

FE

lpumepHbIe membl IPoekmos O CopesHo8aHUsI Mo KOHCcmpyuposaHuto 8o Autodesk Fusion 360:
» KopwmyLlka ons AoOMalLHUX XXMBOTHbBIX UK NTUL.

* [lounka onst XMBOTHbIX.

* VIHCTpYyMEHThLI 4N noceBa CEMSH.

* [lpncnocobneHns ans nonnea pacTeHU.

* [MpucnocobneHne ans xpaHeHUsi NPOBOAOB U Kabenen.

* OunbTp ANg BoAbl OT Mycopa.

* CBUCTOK O OXOTHMKA.

» [lpumaHka ang poibankv (unu mogenuposaHue popMbl 4NS NIUTbS NPUMAHOK).

B conepxaHue 137



TOYKA POCTA
\

TEXHONOInA

O6opynoBaHue M nporpamMmmMHoe obecnevyeHue ANns NPoBeAeHUA TypHUpaA: NPOEKTOp,
3KpaH, KoMnbtoTepbl (HOYTOYKM) C NpeayCTaHOBIEHHbIMM NPOrpaMMHbIMK npogykTamm Autodesk
Fusion 360, kKoMMbOTEPHbBIE MBILLIW.

BreknaccHoe mepornpusimue « OpeaHu3ayusi pomoebicmasku»

Len b: no3HakomnTb obyvatowwmxcs (6 Knacc) C OCHOBHbIMW 3TanamMu NOArOTOBKN BbICTaBKM
doTopaboT: noproToBka BbLICTABOYHOIO MNPOCTpaHCTBa (Yy4ET OObEMa NOMeLLeHus, cBeTa,
ocobeHHOCTEN NHTepbepa); NOArOTOBKA pacneyaTaHHbIX pOoToOpaboT; MOHTaX BbICTaBKM.

Obyvatowmnecs odopMnaldT  pacnedataHHble  ¢potorpacdumm, MOArOTOBMEHHbIE  Ha
nabopaTopHon paboTe. AHanNM3MPylOT CBOWCTBA MOMELLEHUS, B KOTOpoM OyaeT npoxoauTb
BbICTaBKa, BbINOMHAT MOHTa) paboT.

TeMbl BO3MOXHbIX MPOEKTHbIX N TBOP4YECKUX pa60T

TeMbl nNPOEKTHbIX WM  TBOpYeckMx paboT nogobpaHbl wucxooa M3 0COBEHHOCTEMN
MaTepuanbHo-TexHuYeckon 6asbl LEHTPOB « ToYka pocTa» U ¢ Y4ETOM COBPEMEHHbIX TEHAEHLMNI
pa3BUTUA TEXHOSIOMMYECKOrO 0bpasoBaHms.

PobomomexHuka
PoboTbl ans nocagkm cemsiH.

PoboTbl ans nonuea.
PoboThl 451 MOHUTOPUHIA CENbXO3Yroania.
PoboTkl gnst cbopa nnogoBbIX KynbTyp.
PoboTkl gns 6opbbbl ¢ Bpegutenamu.
ABTOMaTU3NPOBaHHbIE MHOMOMYHKLMOHaNbHbIE NNaTdOpMbl (aHaNor TPakTopos).
. YMHas cbepma.
30-modenuposaHue U UHXEHEPHbIU Qu3alH:
PaspaboTka 30-getanen gnst po60TOTEXHNYECKOro KOHCTPYKTOPA.
30-nevaTtb ons asva-/CyqoMoaennpoBaHus.
30-nevyaTb AN e34bl U NONETOB.
Ncnonb3oBaHue 30-TeXHONOMMI B CEMbCKOM XO3ANCTBE.
TpéxmepHasda nevatb U MeguumHa.
MogenupoBaHne MMPOBBIX 4OCTONPMMEeYaTENbHOCTEN.
MogenupoBaHne gocTonpumMmedaTenbHOCTEN HALLEro permoHa.
30-06yBb 1 30-ogexaa.
30-moaenupoBaHne ykpalleH1.
30-npoekTnpoBaHme mebenu.
CospgaHue 30-mogenn coBpeEMEHHOM LUKOJbI.
MoaenvpoBaHune SINOHCKUX MAOTHULKNX COEQNHEHWIA.
30-moaenupoaHne mexaHnamos [1. J1. Yebbiwesa.
"eHepaTMBHbIN ON3alH.
15. lMapameTtpuyeckoe 30-mogenmpoBaHume.
KomnbromepHasi epachuka
1. OpHaMeHT KaK 3f1eMeHT pPermMoHanbHOro KOCTOMa.
2. OpHaMeHT B AepeBSAHHOM 3044eCTBE.
3. OpHaMeHT B AeKOpaTUBHO-NPUKNAgHOM TBOPYECTBE pernoHa.
4. PaspaboTtka cobCTBEHHOrO OpHaMeHTa C arieMeHTamMmm TPaaNLMOHHOIO OpHaMeEHTa.

Nook~owodbpRE
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KocuHo Onbra AnekcaHgpoBHa
Ucakosa ["annHa CepreeBHa
FNoronpaHoBa KepwmeH BsavecnasosHa
AbaynranumoB ['pamyavH INatndosuy
CepéxuHa EneHna KOpbeBHa
Canero VpvHa NaenoBHa

Peanunsauus o6pasoBaTesibHbIX NporpamMm
no npeamMeTy « TeXHONOrms»
C ucnonb3oBaHMeM o6opynoBaHus LieHTpa «Touyka pocTa»

Memooduyeckoe nocobue

LleHTp ecTeCcTBEHHO-HAay4YHOrO 1 MaTeMaTuyeckoro obpasoBaHns
PykoBoguTenb ueHTpa 3. I. [anoHok
OTBeTCTBEHHDbIN 3a Bbinyck T. C. MunosaHosa
Pegaktop T. C. MunosaHosa
XynoxecTtBeHHoe ocopmreHune A. B. Macrioea
KomMmnbloTepHas BEPCTKA M TEXHUYECKOE pedakTupoBaHue 3. B. Anekcees
Koppektop Y. B. AHOpuaHosa
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