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TEXHONOrUA TOUYKA !’POCTA

BeepeHue

LUenb v 3apaum

LleHTpbl 0bpasoBaHMs TEXHOMOrMUYECKOW HanpasieHHOCTH «Touka pocTa» co3paHbl C Le-
NblO COBEPLUEHCTBOBAHWUA YCOBUI 4151 MOBbILLEHUA KadecTBa 0bpa3oBaHns, GOpMUPOBaHUSA Y
006y4aloLLMXCA KPUTUYECKOrO U KPEeaTUBHOMO MbILL/IEHWS, COBEPLLUEHCTBOBAHUS HABbIKOB TeX-
HONOrMYECKOW HanpaBNEHHOCTH, a TaKXKe B LeJIsiX BbINOSIHEHWUS 33434 U JOCTUXKEHUS MOKa3a-
Tenemn v pesynbTatos HauMoHasnbHoro npoekTa «ObpasosaHues.

3apayaMu LeHTpa ABASAIOTCA:

* peasniM3auus OCHOBHbIX 06LLEe0Opa3oBaTe/bHbIX MPOrpPaMM Mo y4ebHbIM NpeaMeTam Tex-
HOJIOrMYECKOW HanpaBNEHHOCTH, B TOM YUC/Ie B paMKax BHEYPOYHOM AeATENIbHOCTHU 00Y-
YaIOLLMXCS;

* paspaboTka v peanu3auus pa3sHOYPOBHEBbIX LOMOJIHUTENbHbIX 0bLLeo0bpasoBartesbHbIX
MpPOrpaMMm TEXHUYECKOW Hanpas/eHHOCTH, B TOM YMC/Ie B KAHUKYNAPHbIM Nepuoa;

* BoB/leyeHWe oOyvaloLWMXCA U nejarorMyeckux paboTHUKOB B MPOEKTHYIO AeATesb-
HOCTb;

* opraHu3aumsa BHey4yebOHOW 0eATeNbHOCTM B KAHUKYISAPHBIM Nepuog, pa3paboTka u peanu-
3aUMa COOTBETCTBYIOLLMX 0BpasoBaresibHbIX NporpaMm, B TOM Y1Ciie 4ns narepen, opra-
HM30BaHHbIX 0OpPa3oBaTesIbHbIMU OPraHU3aLMAMU B KAHUKYIAPHBIN NEPUOL;

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

LleHTpbl «Touka pocta» obecneuynBatoT NoBbiLeHWe oxBara obydarowmxca obweobpasosa-
TeNIbHbIX OpraHMW3auMi, PacrnoOXKEHHbIX B CE/IbCKOM MECTHOCTU U MasbliX ropofax, Nporpam-
MaMM OCHOBHOTO OOLLEro U AOMOIHUTENIbHOrO 06Pa30BaHUA TEXHOOMMUYECKOW HanpasieHHo-
CTM C UCMO/b30BaHWEM COBPEMEHHOIrO 06OPYAOBaHMS.

Cospanune ueHtpoB «Touka pocta» npepgnonaraer passuTve obpasosartesibHOM WHdbpa-
CTPYKTYpbl 06uieobpasoBarenbHOM OpraHu3auMmu, B TOM 4uc/le ocHalleHue obuieobpasosa-
TeNbHON OpraHn3aLmu:

* obopynoBaHWeM, cpeacTeamu obydyeHUs M BOCMUTAHUA A5 U3yYeHUs (B TOM YMcie IKC-
NnepuMeHTaNbHOro) NpPeaMeToB, KYpPCOB, OMCUMNNUH (Mopynen) TEXHONOrM4YecKow Ha-
NPaB/IEHHOCTM NPW peasim3aunm OCHOBHBIX M LOMOJSIHATENbHbIX 0bLeobpa3oBaTenbHbIX
nporpamm;

* obopymoBaHWeM, cpeacTBaMu 0ByYeHUs U BOCMUTAHUA 415 U3yYeHUss OCHOB poboToTex-
HWUKMW, MEXaHUKWU, MEXATPOHUKU, OCBOEHUSI OCHOB MPOrpaMMUPOBaHUS, peanusauum npo-
rpamMM LOMNONHWUTENBHOrO 0OpPa3oBaHUA TEXHUYECKOW HanpaBieHHOCTH;

* KOMMbIOTEPHbLIM M MHbIM 06OPYAOBaAHMEM.

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

MpodunbHbIM KOMNIEKT obopyaosaHusa obecrneunBaer 3pdeKTUBHOE AOCTMXKEHME obpa-
30BaTesIbHbIX Pe3ynbTaTtoB 0OyyaloWMMUCSA NO NPOrpaMMaM TEXHOMOrMYECKOW HamnpaeieHHO-
CTH, BO3MOXHOCTb Yriy6NEHHOrO M3y4YeHWs OTAE/bHbIX MPeaMEeToB, B TOM Yucie ans hopmu-
pOBaHWUA M300peTaTesibCKOro, KpeaTMBHOrO, KPUTUYECKOIO MbILUNEHWUS, Pa3BUTUSA (YHKLMO-
HaNbHOMW FPaMOTHOCTU Y 0BYyYaKOLLMXCS.

MartepuanbHo-TexHM4Yeckas 6asa ueHTpoB «Touyka poctas obecnedymBaeT TEXHWUYECKYIO
NOALEPIKKY U3MEHEHWUIN COAEepIKaTe/IlbHOM CTOPOHbI NpeaMeTHon obnactm «TexHonorusy. Oan-
Hble M3MEHEHMWs HanpaefieHbl HA BBEAEHWE HOBbIX OOpasoBaTesibHbIX KOMMeTeHuun: poboTto-
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TOUKA !'POCTA TEXHOJIOrUs

TexHuKa, 3D-MomenMpoBaHue U NPOTOTUNUPOBaAHWE, KOMMblOTEPHAA rpaduKa, WHXEeHEepHbIV
OM3aUH — MpPU COXPAHEHWU OObEMA TEXHONOrMYECKMX AcumMnanH. KoppekTrpoBKka copep:ka-
HUA BNEYET 3a cOOOM HEOOBXOAMMOCTb YCOBEPLUEHCTBOBAHWUSA METOLOB OOy4YeHUsl C aKLEHTOM
Ha UX aKTUBHOCTb U MHTEPAKTUBHOCTb, B TOM YMC/IE HA UCNOJIb30BaHWE AUCTAHLMOHHbIX TEXHO-
JIOTMK 1 CeTeBOro NapTHEpPCTBa.

[ns aKTMBM3aLMM KPEATUBHOMO U KPUTUUECKOMO MbILLIEHWS B NPOLECCe KOMaHAHOW pabo-
Tbl B « TOUKax pocTa» pa3mMeLLeHbl 30Hbl KOBOPKUHIA, a A1 NPAKTUYECKON peanm3aumm npoek-
TOB LL€HTPbI OCHALLEeHbl MOOWIbHBIMU KNnaccamu, MHTePaKTUBHbIMK Komniekcamu, 3D-o6opy-
[lOBaHWEM, LUNeMaMn BUPTYasibHOW peanbHOCTH.

MpoBeneHne 3aHATUI Ha MaTepuasibHO-TEXHUYECKOM Ha3e LeHTpoB «Touka pocTa» copen-
cTByeT hOpMUPOBaHUIO MO3UTUBHOIO UMUAXKA OOpa3oBaTenbHOM 06nacTm «TexHonorus», no-
BbILLAET YPOBEHb MOTUBALMM 0OYYAIOLLMXCA U SMOLMOHAIBHOCTM BOCMPUATUSA yuebHOro mare-
puana.

Cnucok HOPMAQTUBHbIX OKYMEHTOB

1. ®enepanbHbii 3aKoH oT 29.12.2012 Ne 273-dD3 (pea. ot 31.07.2020) «O6 obpasosaHuu B
Poccuickoit ®epepaumms» (c usm. u gon., sctyn. B cuny ¢ 01.09.2020) — URL: http:/ /www.
consultant.ru/document /cons_doc_LAW 140174 (nata obpawenus: 28.09.2020).

2. NMacnopt HauuoHanbHoro npoekta «O6pasosaHue» (ytB. npesuamymom Coseta npw
MNpe3npeHte PO no crtparerMyeckoMy pasBUTUIO W HaALMOHA/IbHbIM MPOEKTaM, MPOTOKON
ot 24.12.2018 N2 16) — URL: / /https:/ /login.consultant.ru link ?reqg=doc&base=LAW&n=3
19308&demo=1 (nata obpaweHus: 10.03.2021).

3. TocynapcteeHHas nporpamma Poccuitckon Penepaumnn «Passutne obpazosanus» (yTB.
MoctaHoeneHuem lMNpasutensctea P® ot 26.12.2017 Ne 1642 (pea. ot 22.02.2021) «O6 yTBepx-
LEeHUW rocyaapcTeeHHon nporpammbl Poccuitckon Mepepaumn «Pa3eutve obpasosaHua» —
URL: http: //www.consultant.ru document cons_doc LAW 286474 (mata obpalue-
Hua: 10.03.2021).

4. MNMpodeccroHanbHbii ctaHaapT «lleparor (neparorvyeckas AeATeNbHOCTb B AOLLKOJIb-
HOM, Haya/ibHOM 06LLeM, OCHOBHOM 06LLeM, cpeaHeM obuieM obpasosaHuu), (BocrnuTtartesb,
yuuTenb)» (pen. ot 16.06.2019 r.) (Mpuka3s MuHucTepcTBa Tpyaa v coumanbHon 3awutbl PO
ot 18 oktabpsa 2013 r. N2 544H, c n3MeHeHUAMU, BHECEHHBIMU NpUKa3oM MuHKUCTepcTBa Tpyaa
u cousawmtbl PO ot 25 pekabps 2014 r. Ne 11154 u ot 5 aerycra 2016 r. Ne 4224) — URL: //
http: / /npodcrangaprneaarora.pd (nara obpawenusa: 10.03.2021).

5. MpodeccroHanbHbiM cTanaapt «lleparor gononHUTENBHOrO 06pa3oBaHUsA AeTen 1 B3poc-
nbix» (Mpukasz MunucTepctea Tpyaa v coumanbHon 3awmtbl PO ot 5 maa 2018 r. Ne 2981 «06
yTBEpKAeHMHU npodeccroHanbHoro ctaHgapta «llegaror gononHutenbHoro obpasosaHusa ge-
Ten u B3pocnbix») — URL: / /https: / /profstandart.rosmintrud.ru /obshchiy-informatsionnyy-
blok /natsionalnyy-reestr-professionalnykh-standartov /reestr-professionalnykh-standartov /
index.php?ELEMENT _ID=48583 (nara obpawenus: 10.03.2021).

6. MepepasbHbii rocyaapcTBeHHbI 0bpasoBaresibHbIA CTaHAAPT OCHOBHOMO obLero obpa-
30BaHuA (yTB. npukasoMm MwuHuctepctea obpasoBaHus M Hayku Poccuickon Depepaumu
ot 17 pekabps 2010 r. Ne 1897) (pem.21.12.2020) — URL: https://fgos.ru (aata obpauie-
Hus: 10.03.2021).

1. MeTogunyeckvre pekoMeHAauMM Mo CO34aHUI0 U (DYHKLMOHUPOBaHUIO B 0bweobpasosa-
Te/IbHbIX OpraHU3aLusaX, PacnosioXKeHHbIX B CE/IbCKOW MECTHOCTU U MaJbiX ropoaax, LLeHTPOoB
06pa3oBaHMsA eCTeCTBEHHO-HAyYHOM W TEXHONIOrMYecKoW HanpaeneHHocter («Touka po-
cta») — (ytB. pacnopsikeHnem MwuHuctepctBa npoceelweHus Poccuiickonn ®Pepepaumm
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ot 12 aneapa 2021 r. Ne P-6) — URL: http://www.consultant.ru/document /cons_doc
LAW 374694/ (nata obpaiuenus: 10.03.2021).

8. KoHuenuua npenopasaHusa npeametHon obnactn «TexHonorus» B obpasosartesibHbIX
opraHusaumax Poccuiickon Depepaumn, peanusyroliMx OCHOBHble 00LLeobpasoBaTesibHble
nporpammbl — https:/ /docs.edu.gov.ru/document /c4d7feb359d9563f 114aea8106c9a2aa
(nata obpawenuna 10.04.2021).

OcHOBHblIEe NOHATUA U TEPMHUHDbI

3D-mopennpoBaHMe — nNpouecc Co3aaHusa TpEXxMepHon Moaenu obbekra.

3D-npuUHTEpP — CTaHOK C YMCJIOBbIM MPOrPaMMHbIM YNpPaBJeHUEM, PeasM3YIOLLNIA TONIbKO
anAMTUBHbBIE OMepaLymm, TO eCTb TOIbKO A06ABNSAIOWMIA MOPLMM MaTePUAa K 3aroTOBKe.

ApputueHblie TexHonoruu (aHen. Additive Manufacturing) — TexHonorum nocnomHoro
HapalMBaHUA U CUHTE3a OOBLEKTOB.

AHanoroBbI CUrHaN — HenpepbIBHbIN 3/IEKTPUYECKUM TOK, KOTOPbIM, B OT/IMYME OT Lndc-
POBOro, UMeeT BECKOHEYHOE KOIMYECTBO 3HAYEHWM MeXAy ABYMA 3aAaHHbIMW 3HAYEHUSMM,
Hanpumep Mexay 0 u 5 BonbT MOXeT ObiTb OFPOMHOE KOJIMYECTBO 3HAYEHWW B MUJINIMBOSIbTAX
WM MUKPOBOJIbTAX.

Aunanoro-umudposoit npeobpasosarenb (AL unu Analog-to-digital converter —
ADC) — ycTpoicTBo, npeobpasyloliiee aHaorosbii CUrHasn B LMGpPOBON CUrHan.

UnxxeHep (¢p. ingénieur — ot s1am. ingenium — cnocobHoOCcTH, U30bpeTaTeslbHOCTb) —
CneumanmncT, OCYLLECTBASAIOLMN UHXEHEPHYIO feATeIbHOCTb.

UnxxeHepHbin pusaiiH CAD (CAIP) — npouecc ncnonb3oBaHWs CUCTEM aBTOMATU3UPO-
BaHHoro npoektuposaHua (CAlNP, CAD) npu noarotoeke rpaduyeckux Mopenen, YepTexxen,
OyMaKHbIX LOKYMEHTOB U (halnoBs, CoaeprKallimx BCO MHPOPMaLMIO, HEOOXOAUMYIO ANs CO3-
AaHus dur3nyeckoro npototuna usgenusa (obbekra).

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

KomnblotepHas rpamka — o6nactb AeATeNIbHOCTH, B KOTOPOM KOMMbIOTEPbI, HAPSAAY CO
CrneuuanbHbIM NPorpaMMHbIM 0becredeHreM, UCMOSb3YIOTCA B Ka4ecTBe MHCTPYMEHTA KaK AJis
co3faHuA (CMHTEe3a) U peaakTUPOBaHUA U300paXKeHWN, Tak U A8 OLUUPPOBKU BU3YaSIbHON WH-
dopmaumm, NoNy4EHHON U3 peanbHOro MMPa, C LieNblo AasibHeunLwen eé 06paboTKu 1 XpaHeHUs.

MukpokoHTponiep — OQHOKpUCTa/ibHOE MPOrpaMMUPyEMOe 3/IEKTPOHHOE YCTPOMCTBO
ONSA ynpaBieHUsa NOAKNOYEHHBIMM K €ero nopTaM yCTPOWCTBaMU BBOAA aHaNIOroBOro U uudgpo-
BOrO CMrHana (LaTtymKu) v BbIXOLHbIMU YCTPOWCTBAMMU (LoBUraTenu, AUcnieu, pene, CBeToBble U
3BYKOBbIE MU3Nly4aTenu 1 ap.).

MukpokoHTponsepHas njara — 3/1eKTPOHHasA nnara, rae YCTaHoBAEHbl MUKPOKOHTPO-
nep v pasfiMyHble YCTPOWCTBa, HeobXxoamnMble AM1A 3anyCcKa WU NOAK/IIOYEHUS K KOMMbIOTEPY MU-
KPOKOHTponnepa.

Mukcenb, nukcen (MHorga nas, aHm. pixel, pel — cokpalueHue oT pictures element, koto-
poe, B CBOIO oyepenb, COKpaLLaeTca Ao pix element, B HEKOTOPbIX UCTOYHMKAX picture cell —
OyKB. 3/1eMeHm u3obpaxeHul) unv 3113 (PeaKo UCMOsb3YEMbI PYCCKUIA BAPUAHT TEPMUHA) —
HaMMEHbLUMIN NTOTMYECKUIA 3/IEMEHT ABYMEPHOro LUM(POBOro M300paXKeHWs B PacTpOBOW rpa-
duke, unu [pusnyeckni] anemeHT matpuubl aMcrnnees, GopMUpyIOLLMX 306paxeHue.

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

Mporpamma cnaitcep — 370 nporpamma, Kotopas pasbusaeT TPEXMEPHYH MoAenb Ha
CNou, TeM CaMbIM NoAroTaBnuBas eé K neyatn Ha 3D-npuHTepe.
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http://www.consultant.ru/document/cons_doc_LAW_374694/
http://www.consultant.ru/document/cons_doc_LAW_374694/
https://docs.edu.gov.ru/document/c4d7feb359d9563f114aea8106c9a2aa
https://ru.wikipedia.org/wiki/%D0%A4%D1%80%D0%B0%D0%BD%D1%86%D1%83%D0%B7%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%B7%D1%83%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%B7%D1%83%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D1%80%D0%BE%D0%B2%D0%B0%D1%8F_%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D1%80%D0%BE%D0%B2%D0%B0%D1%8F_%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%BA%D0%B0

TOUKA !'POCTA TEXHOJIOrUs

MpoToTunupoeaHue (aHz/. prototyping — nepeoobpas) — bbicTpas «uepHOBasA» peanu-
3auma 6a3oBoi (yHKUMOHaNbHOCTU Byaywiero npogayKkta,/vwsgenva ans aHanusa pabotbl cu-
CTeMbl B Lie/IOM.

PaspelweHune nzobpaxkeHua — BesMunHa, ONPEaEAIoLas KOMMYECTBO TOYEK (31eMeH-
TOB PacTpoOBOro M3obpaxkeHus) Ha eauHULy naowaau (Mnm eguHnuy anuHbl). He nytats ¢ pas-
MEepOM CeTKU n3obpaxeHus!

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

PenpepuHr (aHaes. rendering — Bu3yanusauma) — npouEecc noslydeHus u3obparkeHus no
MOZie/I1 C NOMOLLbIO KOMMbIOTEPHOW NPOrpammbl.

Cb6opka — obpasoBaHue COeIMHEHMI COCTABHbIX YacTel M3genus.

Cuctema aBTOMaTM3MpOBaHHOro npoektupoBaHusa (aHen. Computer-aided design
(CAD) — opraH13auMOHHO-TEXHMYECKaa CUCTEMa, COCTOALLAaA M3 NepcoHasa M KoMIekca
TEXHUYECKMUX, NPOrPaAMMHbIX U OPYrMX CPELCTB aBTOMaTM3aL MK NPOEKTUPOBAHUSA.

Cpepa pa3pabortku ApaymHo — cBoboaHOe nporpamMMHoe obecnedyeHue s nporpam-
MMPOBaHWsA MUKPOKOHTPOJINIEPHbIX MAaT, cogepKallee B cebe cucteMy nporpaMMmUpoBaHus C
Cu-nopobHbIM A3bIKOM, pefakTop, OT1aaqmK, KOMNUAATOp GMBIMOTEKU YCTPOMCTE.

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

TpéxmepHasa rpadmka — pasgen KoMMNbloTEPHOM rpaduKu, NOCBALWEHHbIM METOAAM CO3-
[AHUS U300paXKeHUI UM BUAEO MYTEM MOAENMPOBAHUA OObEKTOB B TPEX M3MEPEHUSIX.

YHusepcanbHble yuebHbie aercteusa (YY][]) — coBokynHocTb cnocobos nencreni ooby-
yaroLerocs, Kotopas obecneynBaeT ero CnoCOOHOCTb K CAMOCTOATENIbBHOMY YCBOEHUIO HOBbIX
3HaHWK, T. €. CNOCOBHOCTb K CAaMOPa3BMTUIO MU CAMOCOBEPLLIEHCTBOBAHMIO MYTEM CO3HATENbHO-
ro ¥ aKTMBHOIO NPUCBOEHMA HOBOMO COLIMANIbHOIO OnbITa.

YcTpoicTBa BBOAA (AATYMKKM) — YCTPOMUCTBA, Npeobpasylolime pasfimyHble hranyeckue
BE/MYMHBI (TENNO, BNAXKHOCTb, AABNEHWE, OCBELLEHHOCTb, LBET, BpallleHWe, HaKIoH U ap.) B
3/M1EKTPUYECKUI LMKDPOBOM MM aHaNOroBbiM CUrHas, yaobHbii Ans BBOAa B UMdPOBbIE WK
aHaJIOroBble NOPTbl MUKPOKOHTPOJIIEPA.

YcTpoiicTBa BbiIBOAA — 3/1EKTPOHHbIE YCTPOMCTBA, NOAK/IOYAEMbIE K MOPTaM MUKPOKOH-
Tponnepa v npeobpasyolime anektpuyeckue umdposble unu LLUIMM-curHansl B ceeTtosyto, Te-
NIOBYIO, MEXAHMYECKYIO U ApYyrue BUAbl SHEPruu (oBurartenu, gucnnieu, pene, CBETOBblE U 3BY-
KOBbI€ U3nyyatenu v ap.).

MdepepanbHblit rocyaapcTeeHHbIM obpasosartenbHbin craHpgapt (PFOC) — coso-
KynHOCTb TpeboBaHui, obsasatesnbHbiX NPW peanusaumyv OCHOBHbIX OOpa3oBaTesibHbIX MPO-
rpamMM HayanbHoro obuiero, ocHoBHoro obuiero, cpeaHero (MosHOro) obuiero, HadyasbHOro
npodeccroHanbHOro, cpeaHero NpodeccoHasnbHOro M Bbiclwero npodeccuoHanbHoro obpa-
30BaHMA 06pa3oBaTesibHbIMU YUPEXKAEHUAMMU, UMEIOLLMMU rOCYAaPCTBEHHYIO aKKpeamTaLmio.

LleHTp obpazoBaHus uudposoro u rymaHutapHoro npodunen «Touka pocra» —
CTPYKTYpHOe nogpasneneHue obuieobpasosaresibHOM OpraHM3aLmMmn, PacrosioXKeHHON B Cefib-
CKOM MECTHOCTU M MasbiX ropofax, OCyLLecTBAsowee 06pa3oBaTesibHylo AeATENIbHOCTb MO OC-
HOBHbIM W OOMOJSIHUTENbHLIM 0OLeobpasoBaTenbHbIM NporpaMMam B Lensax popMUpoBaHUs
COBPEMEHHbIX KOMMETEHLMI 1 HAaBbIKOB Yy 0OyYaloLLMXCS, B TOM YKUC/E MO y4eOHbIM npeameTam
«MHdopmatnka», «OcHOBbI 6e30MacHOCTU KWM3HEeAeATeNbHOCTU» M NpeAMeTHOM obnactu
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https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D0%BA%D1%81%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BD%D0%B8%D1%82%D0%BE%D1%80_(%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%BE)

TEXHONOrUA TOUYKA !’POCTA

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

LUudpo-aHanoroebsie npeobpasosarenu (LUAl, DAC) — npeobpasosaHue umdposoro
CUrHasna B aHasIoroBbli, B MMKPOKOHTPOJIIEpax UCMoNb3yeTca MeTos npeobpasosaHus umdpo-
BOrO CMrHasna B aHasoroebii, HasbiBaembln LLIpoTtHo-umnynbcHaa mogynsauua (LUMM, anrnuin-
cknt — pulse-width modulation (PWM)).

LlncdpoBoit curHan — 3n1eKTpUYeCKUit TOK, pacnpoCcTpaHseMblit B BUAE UMIMYNbCOB 3/1€K-
TPMYECKOro TOKa M MMEIOLLMIA TONbKO [Ba 3HadeHus, obo3Hayaemble: flormdeckuin 1 (ectb Ha-
nps>keHue) n norndeckun 0 (HeT HanpskeHUs). B MUKPOKOHTpONIEPHBIX Natax noruyeckun 1
onpenenéH Kak Hanuume HanpsikeHus 5 sonst unu 6amskoe K Hemy (4,5 B — 5,5 B), a norunye-
ckuit 0 onpenenéH Kak Hanmune HM3KOro HanpsykeHus, obbiuHo 0—2 BonbTa.

YuebHble MaTepuasibl JAHHOrO METOAUYECKOrO NOCOOUS CTPYKTYPUPOBaHbI B COOTBETCTBUM
C TEMaTMYeCKUM nnaHupoBaHueM. Marepuan yyebHoro npegmeta «TexHonorus» crpynnupo-
BaH Mo TemMaMm: BBeAeHWe B MUp npodeccui, poboTtotexHuka, 3D-mogennposaHme U NPOTOTU-
NMMpOBaHUe, KOMMblOTepHas rpaduka, UHXeHepHbIn au3aiH. Kaxaas tema BKIoYaeT cueHa-
PUMW YPOKOB, MHCTPYKLMK K labopaTtopHbiM paboTaM U CXeMbl UX BbIMOJIHEHWSA, @ TaKXKe ANAAK-
TUYECKME MaTepuasbl K MPOBEAEHUIO BHEKNACCHOIO y4ebHOro MeponpusATHS C UCMOJIb30BaHWEM
obopynoBaHus LeHTpa «Touka pocTa.

B nepeom pasgesne conepKMTCa NosHbIM NepeyeHb U onucaHue obopyaoBaHua ans Npose-
LEHUA 3aHATUMA TEXHUYECKOM HanpaBleHHOCTH, BKtovatowee dotorpadum yCTPpOMCTB M WH-
CTPYMEHTOB, a TaKXXe KPaTKMe UHCTPYKLMMU MO UX UCMONb30BaHMIO.

Bropoi paszanen Bkniouyaet B ceba npumep paboyer nporpammbl no texHonornu 5—9 knacc
AN OpraHu3auumu U3yyeHUsi TEXHONMOMMU C UCMOosb3oBaHWeM obopymoBaHusA LeHTpa «Toyka
poCTa»; CLeHapuM ypoKoB, nabopaTtopHbix paboT, BHEKNACCHbIX MEPOMPUATUI U TEM TBOpYE-
CKMX, MPOEKTHbIX PaboT C MCNob3oBaHWMEM 0OOPYAOBaHUA LeHTpa «TouKa pocTa.
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TOUKA !'POCTA TEXHOJIOrUs

OnucaHue matepuanbHO-TEXHUYECKOMU 6a3bl
ueHTpa «To4yka pocray,

MCNOJIb3yeEMOro A1 NPOBeAEeHUA 3aHATUU NO NpeaMeTy
«TexHonorua» (BKA4YaA Karasaor obopyaoBaHusA
c doTtorpacdpuamMu, onMcaHMeM, OCHOBHbIM (PYyHKLLUOHAJIOM,
KOPOTKOWU MHCTPYKLMUEHU NO UCNONb30BaHUIO, 0hOpPMJIEHHOMU
B BUpe uHdorpacduku)

O6opynoBaHue LeHTpa «Touka pocTa», UCMONb3yeMoe A5 MPOBEAEHUS 3aHATHI No npea-
MeTy «TexHonorusy», pacnonaraetcsi B 06pasoBaresibHOM OpraHu3aumu B MOMELLEHUSX, BKIO-
yarowmx cnepyowme hyHKUMOHANbHbIE 30HbI:

* yuyebHbI KabUHET no npeameTHON obnactn «TexHonorusy;

* OTKpbITOE NPOCTPAHCTBO (MOMELLEHUE) ANA NPOEKTHOMN AeATENIbHOCTHU.

MartepuanbHo-TexHMUYecKan 6asa TEXHONOrMYECKOW Hanpas/ieHHOCTU B LeHTpe «Touka po-
CTa» BKJ/IlOYAET CTaHAAaPTHbIM M NPOMUIbHBIN KOMMIEKT 060pYyaOBaHuS.

CraHgapTHbIM KOMMIEKT COCTOUT U3 0O6pa3oBaTe/ibHOro KOHCTPYKTOpA A8 NPaKTUKK 610u4-
HOro NPOrpaMMUPOBAHUSA C KOMM/IEKTOM AATYMKOB M 0bpasosarenbHOro Habopa no MexaHuKe,
MexaTpoHUKe 1 poboTtotexHuke. Kpome Toro, B cTaHAapTHbIM KOMMNEKT BXOAWUT KOMMbIOTEPHOE
obopyaosaHue: HoyTOyk 1 MDY (npuHTep, cKkaHep, Konup).

B npodunbHbi KOMNIekT obopyaoBaHus BxoauT 6asosoe (0ba3artesibHas 4acTb) M AOMNON-
HUTenbHoe obopynoeaHue. basoBas yacTb BK/OYaET KoMMbloTepHoe obopyaoBaHue: HOYTOYK
n MY, a pononHutenbHoe 060pyLOBaHWE TEXHONOMMYECKOW HanpaBieHHOCTU COCTOUT U3 06-
pa30BaTesibHOro KOHCTPYKTOpa A/s NMPaKTUKM GNOYHOro NpPOrpamMMUpPOBAHUS C KOMMIEKTOM
[ATYMKOB; ObOpasoBaTeslbHOro Habopa Mo MexaHWKe, MexaTpoHWKe U POOOTOTEXHMKE; YeTbl-
péxoceBoro yyebHoro pobota-MaHUNynATopa C MOAY/bHbIMU CMEHHbIMW Hacagkamu; obpaso-
BaTesibHOro Habopa AN U3y4YeHUsi MHOTOKOMMOHEHTHbLIX POOOTOTEXHUYECKUX CUCTEM U MAHU-
MyNALUMOHHbBIX POHOTOB.

PaccmMoTpuM npuMepHbId KOMMIEKT 060pyaoBaHMs, KOTOPbIA MOXET COCTaBATb MaTtepu-
anbHO-TEXHWYECKYIO Ha3y TEXHOMOrMYeCKOW HanpaseHHOCTU B LieHTpax «Toyka pocta» M uc-
Nosib30BaTbCsA NMPU NPOBEAEHUNU YPOKOB U labopaTtopHbiX paboT, NpeaoXKeHHbIX B JaHHOM Me-
TOAMYECKOM MOCoBUM.

M®Y (npuHTep, ckaHep, Konup)

MoskeT ncnonb3osatbcs Ha 1abopaTopHbIX 3aHATUAX Mo TeMe «KomnbloTepHasa rpaduka» ans
CKaHMPOBAaHWUSA 3CKM30B, OTPUCOBAHHbIX Ha Bymare, U ONs pacredartbiBaHUA BEKTOPHbIX M300pa-
YKEHU — 3aroTOBOK /181 JEKOPUPOBaHUA OOBLEKTOB.

Takke MOXKEeT NPUMEHATLCA A1 NeyaTy U KonuMpoBa-

HWUA pa3daTo4YHOro AMAAKTMYECKOro Martepuana Ha to-

ObIX y4ebHbIX 3aHATUSAX. N _l;—-"*
Kpamkue npumepHble mexHuYyecKue Xapakmepucmuku: ey ——
Tun yctpoictea: MDY (dbyHKUMM neyaTH, KonvpoBa- et
HWA, CKAHUPOBaHUSA). i —k D i
®dopmar bymaru: He MeHee A4, E— e
LiseTHOCTb: uYepHO-6enblid; TEXHONOrMA nedaru: na- ' |
3epHas. < |
MakcvmanbHoe paspelleHue nevatu: He MeHee ﬂ ‘
1200x 1200 Touex. : '

Nutepdencor: Wi-Fi, Ethernet (RJ-45), USB.
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TEXHONOrUA TOUKA !'POCTA

3D-o6opynoBaHue (yuebHas MoaynbHAA CTAaHLUMA CO CMEHHbIMU FOIOBKaAMMU ANA
3D-neuyatu, nazepHou rpaBUpoBKU U pesku c YY)

G t“ -
o + Mogayns 3D-neuaru
\ O‘ ~+ (DpesepHo-rpaB1poBasibHbli MOAYNb

Mogaynb nasepHoi rpaBUPOBKHU

8

Mopgynb 3D-neyat MokeT ObiTb MCMONb30BaH Ha /lAOOPATOPHBIX 3aHATUAX MO TemMam
«3D-MonenvpoBaHue 1 NpoToTUNUpoBaHue», «MHXeHepHbIN ansanHy ans TpEXMepHOU neva-
TM paspabortaHHbix 3D-mopenen. Kpome toro, 3D-o60pynoBaHre MOXKET NPUMEHATLCA ANSA U3-
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TOUKA !'POCTA TEXHONOrMUA

FOTOB/IEHUS HAMAAHbBIX YY4EOHbIX MOCOOUIA MPU U3YyYEHUU NOOLIX TEM U OUCLMUMIIMH HE TONbKO
MyTEM neyatu, HO TaKXKe PE3KU U FPaBUPOBKH.

Kpamkue npumepHsie mexHudeckue xapakmepucmuku modyasa 3D-neyamu:

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

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

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

MakcumanbHaa ckopocTb neyatu: He MmeHee 150 mm /cek.

MakcuManbHas TonwuHa cnos: He 6onee 20 MKM.

3akpbiTbiKt Kopnyc. OxnaxaeHue 30Hbl neyaru.

Mnactuk pna 3D-npuHTepoB

MoskeT 6bITb MCMONb30BaH B KadecTse Matepuana ans 3D-
060pyAoBaHUA A/18 peLleHrs YKasaHHbIX Bbilue obpasosarenb-
HbIX 3a4au.

Kpamkue npumepHbie mexHuyeckue XapaKmepucmuKu:

Marepuan: PLA

Coortsetctere 3D-060pynoBaHuio, ONMCAHHOMY BbiLLE.

Ha6op ana KoHCTpyuMpoBaHUA npo-
rpaMMupyeMbIX Mopienei urxkeHepHbix g o
cucrtem PomoTICS

MpenHasHayeH ana M3yyeHns OCHOB po-
OOTOTEXHUKW, OeTanen, Y3/10B U MeXaHu3-
MOB, HEOOXOAMMbIX ANsi CO3AaHuUA poboTo-
TEXHUYECKUX YCTPOMUCTB.

Habop npepcraensietr coboi KoMMaekT
CTPYKTYPHbIX 3/1EMEHTOB, COEAMHMUTENbHbIX
3/IEMEHTOB U 3/1EKTPOTEXHUYECKUX KOMIMO- e
HeHTOB. Habop noseonsiet cobupars (1 npo- APOrPANMMUIPYEMBIX ea)
rPaMMUPOBaTh) U3 3IEMEHTOB, BXOAALLMX B PACHEHEA MFRERER SRR GrGTEM
€ro CocTtae, MOAESIM MEXATPOHHbIX U pobo-

TOTEXHUYECKUX YCTPOUCTB C aBTOMATM3WPOBAHHBLIM YNpPaB/NEHWEM, B TOM YMC/Ie Ha KONECHOM
X0y, a TaKXKe KOHCTPYKLMI, OCHOBAHHbIX HA MCMO/b30BaHWK NepPeAay 1 pblyaros.

Ha 6a3e Habopa MOXXHO opraHu3oBaTthb M3yyeHue Haubosiee pPacnpPoOCTPaHEHHOW 3/1EMEHT-

HOM 6a3bl, NPUMEHAEMOW AN UHXXEHEPHO-TEXHUYECKOrO TBOPYECTBA ObyYaroWwmUxca U paspa-

Mo6unbHO-MaHUNyNAUMOHHAA niatdopma KoHtponnep KMMUC (cTapToBbii)
KMMUC (cTtapToBbIit)
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TEXHONOrUA TOUYKA !'POCTA

6OTKM y4ebHbIX Moaenen poboToB, OCBOEHME OCHOBHbIX TEXHOJIOMMIU NPOEKTUPOBaHUA Pobo-
TOTEXHUYECKUX KOMM/IEKCOB.

Habop MoseT ncnonb3oBarbcs Ha 3aHATUAX Mo TeMe «PoboToTexHWKa» Ans usydeHus cpe-
Abl pas3paboTkn ApAyuHO, MOAK/IIOYEHUS MUKPOKOHTPOJIIEPHOW MAaThl K KOMMbIOTEPY, NOA-
K/tOYeHWUS UMGPOBbLIX M aHANOroBbIX AATYMKOB K ApayvHO.

Kpamkue npumepHele mexHuyecKue XapakmepucmuKu:

CocraB KomnnekTa:

Mporpammupyembiit koHTponnep. Cepsonpueog 6onblwoi. Cepeonpusog Manbiit. Mpusog,
NnocTosHHOro Toka. KomnnekT konéc ¢ pesuHoBbiM 06oaoMm.

Laroebivi geurarens c gpareepoM. MaketHas nnara u Habop nepemblyekK.

Habop ceetognonos. Habop pesuctopos. MbesoanHamuk. Dotopesuncrop.

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

Hatunk UK. KHonka. MNoteHumomeTp.

Mporpammupyembiii KOHTpOINEP:

MukpokoHTponnep: ATmega2560.

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

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

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

3epkanbHbii hoToannapar ¢ 06bEeKTUBOM

MoskeT ObITb MPUMEHEH Ha 3aHATMAX no Teme «KomnbloTepHas rpaduka» ans cosgaHus
cdoTorpaduit roToebIX M3Lenuit ¢ cobnogeHnem TexHnyeckux TpebosaHuin. Gotoannapar mMo-
YKET TaKXXe UCNo/b30BaThCA Npu paspaboTke yuebHbIX NPOEKTOB Ha NobyI0 TEMATUKY 415 CO3-
JaHnA POTOOTYETOB Y AOKYMEHTUPOBaHWUSA Pe3y/bTaToB NPOEKTHOMN AesATeNIbHOCTHU.

Kpamkue npumepHble mexHuyecKue XapakmepucmuKu:

KonunuyectBo achheKTUBHbIX NUKCeNoB: He MeHee 18 MAH.

3anucb BUAEO: Hanuuume.

Kapta namatu gna doroannapara: o6bem He MeHee 64 6, knacc He Huxe 10.
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TOUKA !'POCTA TEXHONOrMUA

@@ D@ S 3 U5 ki ®@©

KesappokonTep

MoskeT UCMob30BaTbCA Ha 3aHATUAX MO PoBOTOTEXHMKE ANnsA 0bydeHns cbopke, NMNOTMPO-
BaHMIO U NPOrPaMMUPOBAHUIO APOHOB.

MpoekTHas aesaTenbHOCTb HA OCHOBE KBaAPOKOMTEPOB MOXKET 3aK/toyarbcs B cbopke annapa-
TOB BONbLLEro pa3mepa, KOTOpble CMOryT AO/IbLUE IETaTb M NMEPEHOCUTb Bosiee TAXKENYIO HarpysKy.

Kpamkue npumepHbie mexHuYyeckue Xapakmepucmuku:

KonnektopHble MmoTopbl.

loNETHbIM KOHTPONNEP C BO3MOXHOCTbIO NPOrPaMMUPOBAHHS.

Mopynb WiFi-Bupeokamepbl.

lMporpamMmmHoe npunoxeHue.

Keappokontep (KOMnakTHbi ApoH ¢ 3-oce-
BbIM CTabMnnsaTropom)

Kpamkue npumepHbie mexHuyeckue xapakmepu-
CMuKu:

KonnekTtopHbie MoTopbl. [MoN€THbIN KOHTpONNEp.

Mopynb doto/Buaeokamepbl paspelleHUemM He
meHee 4 K.

MNporpamMmmHoe npunoxkeHne Aas NPOrpaMMupo-
BaHWSA U YNpaB/eHUsA KBaAPOKONTEPOM, B TOM YuC/e
ANna cMapTgOHOB.
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TEXHOJ1I0IHUA

LLinem BupTYyanbHOM peasbHOCTH

MoskeT 6bITb NPUMEHEH Ha 3aHATUAX o 3D-mo-
LeNMPOBaHUIO U UHXXEHEPHOMY AM3aKHy, a TaKxke
AJ1IS OpraHusauMu AWCTaHUMOHHOro obyuyeHus c
3cdeKkToM NpUCyTCTBMA Ha ypoKe.

Kpamkue npumepHele mexHu4Yeckue xapakme-
pucmuku:

Hanunuune KoHTponnepos.

PaspewweHue: He meHee 1440%x 1600 Ha mas.

BcTpoeHHble cTepeoHayLlwHUKK, MWKPOQOHBI,
Kamepbl.

Bo3moxkHOCTb  6ecnpoBOAHOrO  MCMOJb30Ba-
HUS.

Monknounts kabens USB 3.0 , Kabenb

DisplayPort ¥ Kabenb NUTaHUs K KOMMY-

HUKaUUMOHHOMY MOLYNIO U ceTeBOM po3eTKe.

Mopokniounte kabeno USB 3.0 K nopty

USB Ha komnbioTepe.
Mopknountb Kabenb DisplayPort K cneuu-

anbHOM BMAEOKAapTe Ha KOMMbioTepe.

MogkntounTb Kabenb wWIeMa K KOMMYHUKauu-
OHHOMY MOZy/to.

HaxkaTb KHOMKY NMWTaHWMA HA KOMMYHWKALMOH-
HOM Mozyre.

BkntounTb KOHTpONNEpsI.

3anyctutb npunoxexue SteamVR.

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

B conepykanue
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TOUYKA !’POCTA

HoyTbyk ans wnema BUpTyasibHOMU peasibHO-
cTH

MoskeT 6bITb MCMOMb30BaH B KayecTee annapar-
Horo obecneyeHus wwiemMa BUPTyaslbHOM peasibHO-
CTW ON18 pPeLLeHUs yKasaHHbIX Bbile obpasoBaresib-
HbIX 3a4au.

Kpamkue npumepHbie mexHu4YecKue xapakmepu-
CMUKU:

PaspelueHue akpaHa: He meHee 1920x 1080 nukc.

O61bém onepartveHoM NnamaTu: He MeHee 8 6.

O6bEM namaTh BUaeoKapThbl: He MeHee 6 [6.

O6béM TBEpAOTE/NIBHOMO HAKOMUTENA: HE MeHee
256 I6.

B komnnekT obopynoBaHus ans npoBeaeHUs 3a-
HATUMIW NO NpeaMeTHoW obnactu «TexHonorua» Tak-
>Ke BXOOAT:

LUTtaHreHUUpKyb ¢ LU(PPOBLIM OTCHETHLIM
YCTPOMCTBOM

Kpamkue npumepHbsie mexHu4Yeckue xapakmepu-
CMuKu:

Tun: umdposon.

MakcumanbHasa BesiMuMHaA U3MEPEHUSA: HE MeHee
150 mm.

CronopHbI BUHT: ecTb.

Openb-wypynoBépT
Kpamkue npumepHele mexHu4Yeckue xapakme-

pucmuku:
Yucno akkyMynsaTopoe B KOMMJIeKTe: 2.
PeBepc: B Hannumu.
Yucno ckopocreit: 2.
3aluTa oT NneperpysKu: ecrb.

lpaBép B KeWce

Kpamkue npumepHele mexHu4Yeckue xapakme-
pucmuku:

MHorodyHKUMOHaNbHbIM  UHCTPYMEHT MNpefHa-
3HadeH Ana ceepnieHus, WAMdOBaHWA, pe3bbbl,
rpaBUpPOBKHM, hpe3epoBaHUs, MOMPOBKU U T. A.
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TOUYKA !'POCTA

Jo63uK aneKTpuyecku

Kpamkue npumepHble mexHuUYyecKue XapakmepucmuKu:
DyHKUMSA perynnpoekr ob6opoToE.

CkoboBuaHas pykosTKa.

No63uk pyuHoi, 200 mm

KneeBo# nucroner

Kpamkue npumepHsie mexHu4eckue Xxapakmepucmuku:
[Ounametp kneeBoro crepxHs: 11 MM,

MutaHue ot anekTpoceTu.

Temneparypa: perynvposka.

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

Hoxx kaHuenapckun MATRIX

Kpamkue npumepHele mexHuYyecKue XxapakmepucmuKu:
PyKosiTKa: 06pe3nHeHHbIM NnacTuK.

BuHTOBOW (hnkcaTop nessus: B HaNU4uu.
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NpumepHasa paboyas nporpaMma no npegmeTy
«TexHONnorua» c UCNonb3oBaHUEM 000PYyAOBaAHUA
ueHTpa «Touka pocTa»

B naHHOM paspgene npencrtaeneHa npuMepHas paboyas nporpamma no npeamety «TexHo-
norus» € ucnosb3oeaHneM obopynoBaHusa LeHTpa «Touka pocta». CogepykaHue nporpammbi
OPWEHTUPOBAHO MPEUMYLLECTBEHHO HAa OPraHM3aumio MPOEKTHON AEeATENbHOCTH ObyJatoLwmx-
cA. Takas HanpaeneHHOCTb obycnioBneHa TpebosaHnaMK DefnepasnbHbIX FOCYAAPCTBEHHbIX 006-
pa3oBaresibHbIX CTaHAAPTOB OCHOBHOMO 0buiero obpa3oBaHWa K pesynbrataM OCBOEHMS OC-
HOBHbIX 0Bpa3oBaTesibHbIX NPOrpamMM, B TOM YUC/Ie U3yYeHUs NpeaMeTHoN obnactu «TexHono-
rms».

Tak, cpeay npeaMeTHbIX pe3y/ibTaToB OCBOEHUS NpeaMeTHOM obnactu « TexHonorus» nepe-
YMC/EHbI: Pa3BUTHE MHHOBALMOHHOW TBOPYECKOWM AesATeNnbHOCTM obydyalolmxcs B npouecce
pelleHnsa NpUKNaaHbixX y4ebHbIX 3a4a4; COBEPLUEHCTBOBAHWE YMEHWIA BbINOSHEHUS Y4eOHO-UC-
CflefoBaTe/IbCKOM U NPOEKTHOM AeATeNIbHOCTH; OB/lafeHe MeToaaMu y4ebHo-1ccienoBsareib-
CKOW M NPOEKTHOM AeATENIbHOCTH, PeLLeHUs TBOPYECKUX 3a4a4, MOAE/IMPOBaHNUS, KOHCTPYUPO-
BaHWA M 3CTETUYECKOro OhOpMIEHNUA U3LeNnii, 0DecrneyeHns COXpaHHOCTH NPOAYKTOB Tpyaa.

Ncnonb3oBaHne obopynoBaHWs LEHTPOB «Touka pocTa» MO3BOJISET OpPraHW30BbIBATb M
NPOBOAWTL y4eOHblE 3aHATUA C Y4ETOM yKasaHHbIX TpeboBaHWMN, C aKTUBHbLIM BKJIOYEHUEM
MPOEKTHOW AeATeNIbHOCTM 0OyYaloWMXCs B NMPOLLECC OCBOEHUA NpeaMeTa « TexXHOMorusa», 4to
OTPa)KeHO B COAEPKaHUW NpUMepHOU paboueit Nnporpammbl.

B cueHapusax y4ebHbIX 3aHATUIM yKasaHbl BUAbI MCCNIEA0BATEIbCKON paboTbl B Manbix rpyn-
Max C aKUEHTOM Ha COTPYAHWYECTBO M COBMECTHYIO AEATENbHOCTb 00YyYaloLMXCS, MPUMEpPbI UH-
AVBWAYaNnbHOW TBOPYECKOW paboTbl C yNOpoM Ha pedieKcrio U hopMYMPOBKY COBCTBEHHbIX
CY>XAEHUW 1 BbIBOAOB. BaxkHbIMK pe3ynbTataMn OCBOEHWUSI MPOrpaMmbl SIBASIOTCS HABbIKK CaMo-
CTOATENIbHOrO NMPOM3BOACTBA Yy4ebHbIX MPOAYKTOB Ha 0OOpyAOBaHMM LeHTpa «Touyka pocTas.
MartepuanbHo-TexHUYecKas 6asa LeHTpa Mo3BOMSET pPeasiv3oBbiBaTb NMPOEKTHbIE 3aAaHWUA pas-
HbIX TUMOB: OT MPOrpPamMMMPOBAHUSA YCTPOUCTB HA OCHOBE MUKPOKOHTPOJINIEPOB U CO34aHUS PO-
60TOB 10 NPOEKTUPOBAHUSA U NeYaTn TPEXMePHOU Mogenu npu nomolum 3D-npuHTepa.

MnaHupyembie pe3synbraTbl oOCBO€HUSA Yy4eOHOro npegmeta «TexHonorusa»
C ONMCaHUEeM YHUBEpPCasibHbIX Yy4€OHbIX AEeUCTBUN,
AOCTUraeMbix obyvarowmmmcs

[aHHbIM NYHKT NpYMEpHOM MporpamMMbl BKAOYAET MiaHWpyeMble pe3ysibTaTbl OCBOEHUS
yuyebHoro npeameta «TexHoNorusa» (JIMYHOCTHbIE, MEXNPeAMETHbIE U MPeAMeTHble) C onuca-
HWEM YHMBEPCA/IbHbIX Y4€OHbIX AeMCTBUM, LOCTUraeMbIX 0OyYaloWUMUCS.

OpraHuzauums yyebHbIX 3aHATUI MO TEXHONOMMU C UCMOJIb30BAHWEM Pa3paboToK M3 AaHHO-
ro MeToAMYecKoro nocobus MO3BONWUT 3a4aTb BEKTOP Pa3BUTUS ODyYatoLLMXCSA C YNOpPOM Ha
(hopMUPOBAHUE Y HUX ANITOPUTMUYECKOTO, aDCTPAKTHOIO U MHXKEHEPHOTO MbilneHus. Martepu-
anbl nocobus copepykar nNpakTMYeckue 3afaHusa Ha OoTPaboTKy YMeHWM aHanu3upoBaTtb OMbIT
NPOEKTHO-UCCNEAO0BATENbCKON AEATENbHOCTU C TOYKMU 3PEHUS peLueHUst NpobnemMHon cutya-
UMM UM Ha OCHOBE 3aJaHHbIX KPUTEPUEB OLEHKU KOHEYHOro NpoAyKTa, npeanararb TexHuuye-
CKW€e UM TEXHOJIOTMYECKNE PEeLLEHUA C UCNOJIb30BaHMEM METOLOB U MHCTPYMEHTOB Pa3BUTUSA
KpeaTMBHOro MbiluieHus (ausanH-moiwnexdne, TPU3 u ap.), ontummuanposatb 6a3oBbie TEXHO-
NOTMM B 3aBUCMMOCTH OT CUTYyaLMH, MPOBOAUTb aHasIM3 BO3MOXHOCTU UCNOJIb30OBaHUA anbTep-
HaTMBHbIX PECYpCOB U T. M.
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JInuHoCTHbIE pe3ynbraThi

Obyyatowulics nony4um Bo3mMoKHOCMb 0151 hopMupoBaHUS CEOYOULUX TUYHOCMHBLIX pe-
3ysnemamo8:

FOTOBHOCTb M CMOCOBHOCTL 0BYHAIOLLMXCA K CAMOPA3BUTHIO MU CaMOOOPa30BaHM1IO Ha OC-
HOBE MOTMBALMK K 0BYYEHMIO U NMO3HAHMIO;

FOTOBHOCTb M CMOCOBHOCTb OCO3HAHHOMY BbIGOPY M MOCTPOEHMIO AasibHENLEN UHAMBU-
[yanbHOW TpaeKkTopun obpa3oBaHus Ha 6ase OPUMEHTUPOBKM B MUpe Npodeccuit 1 npo-
(heccroHanbHbIX NPEANoYTEHUI, C YHETOM YCTOMUYMUBBIX NO3HABATE/IbHBIX MHTEPECOB;
chOPMUPOBAHHOCTb OTBETCTBEHHOIO OTHOLLEHUS K YYEHUIO; YBAXKUTEIbHOrO OTHOLLEHWS
K TPyAy, HaJlMumne onbiTa y4acTUs B COLMANIbHO 3HAYMMOM TPYAE;

chOpPMMPOBAHHOCTb LENOCTHOrO MWPOBO33PEHUSA, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSA HayKW 1 OBLLECTBEHHOM MPAKTMKM, YHUUTHIBAIOLLENO COLMAbHOE, KyJlb-
TypHOE, A3bIKOBOE, AyXOBHOE MHOroobpasne COBPEMEHHOIO MUPa;

FOTOBHOCTb M CNOCOBHOCTb BECTW AMANOr C APYrMMU IIOAbMU U JOCTUraTb B HEM B3aMMO-
MOHWMaHusA (MaeHTUdUKauMA cebs Kak NosHOMPABHOrO CybbeKTa 0bLEHUS, TOTOBHOCTb
K KOHCTpyMpoBaHuio obpasa napTHEpa No AUanory, roTOBHOCTb K KOHCTPYMPOBaHUIO 06-
pasa JOoMyCTUMbIX CNOcobOB Ananora, roTOBHOCTb K KOHCTPYMPOBaHMWIO npouecca aua-
nora Kak KOHBEHLMOHMPOBaHUSA MHTEPECOB, NMPOLEAYypP, FOTOBHOCTb M CMOCOBHOCTL K Be-
LEHUIO NePeroBopos.);

FOTOBHOCTb M CMOCOBHOCTb K OCO3HAHHOMY BbIGOPY M MOCTPOEHMIO AabHENLLEN UHANBH-
[yanbHOW TpaekTopuu obpa3oBaHus Ha 6ase OPUEHTUPOBKM B MUpe NpPodeccuit 1 npo-
(heccHoHanbHbIX NPEANOYTEHUI, C YHETOM YCTONUYMBLIX MO3HABATE/IbHBIX MHTEPECOB.

MeTan peaAMeTHblé pe3ysibTaTbl

Obyyarowulica nonydum Bo3mMoxHocme 0Ona opmupoBarHus caedyrouux peaynamub-

HbIX
L]

YY/:

aHaNM3MpOoBaTh CYLLECTBYIOLLME M MNaHWpoBaTh OyayLime obpasoBaTenbHble pesynbrarhl;
CTaBWTb LeSb U (POPMYIMPOBaTb 3aa4a4M COOCTBEHHOW 0Bpa3oBaTe/lbHON AeATENbHOCTU C
YYETOM BbISIBNIEHHbIX 3aTPYAHEHUN U CYLLECTBYIOLLMX BO3MOXKHOCTEW;

BbICTPaMBaThb JXM3HEHHblE M/aHbl Ha KpaTKOCpouyHoe Oyayliee (onpenensTb ueneBble
OpUeHTHPbI, HOPMYNIMPOBaTh afleKBaTHble UM 3a4a4M U Npepsiarate AENCTBUSA, yKa3biBas
1 06OCHOBbIBAA TOMMYECKYIO NOC/IeA0BaTEeNbHOCTb LLAroB);

BbIOMpaTh U3 NPeAsIOKEHHbIX BAPUAHTOB U CAMOCTOATE/NIbHO MCKATb CPeAcTBa,/pecypchbi
LANA pelleHns 3afa4um /0OCTUKEHUA Lenu;

COCTaBMATb M/aH peleHns NpobiemMbl (ONUCbIBATb XKMU3HEHHbIM LMK BbIMNOSHEHUA MPO-
€KTa, a/IfOpUTM NPOBeAeHNUs UCCNefOBAHUSA);

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

OMNWCbIBaTb CBOW OMbIT, OhOpPMAIAS ero As nepeaayu Apyrum NogaM B BUAE anroputma
peLLleHns NPaKTUYeCcKUX 3ajay;

MJaHWpoBaTh M KOPPEKTUPOBATL CBOIO MHAMBUAYaAsbHYIO 06pa3oBaTe/bHyO TPAEKTOPHIO;
OLEHUBATb CBOIO AeATeIbHOCTb, aHAJIM3UPYA U APryMEeHTUPYSA MPUYMHBI SOCTUXKEHUA UK
OTCYTCTBMSA MNAHMPYEMOrO pe3ysbTara;

(bUKCMPOBaTb M aHaIM3UMPOBaTb AMHAMUKY COBCTBEHHbIX OBpasoBaTe/ibHbIX Pe3yNbLTaTos;
COOTHOCWTb peasibHble M MNaHUMpyeMble pe3ynbrartbl MHAMBUAYaNbHOM obpasoBaresb-
HOWM [leATeNbHOCTU U fleN1aTb BbIBOAbI O NpUYMHAX €€ ycnewHocTH /3 heKTMBHOCTH Unu
HeycnewHocTH / He3adheKTUBHOCTU, HAXOAUTb CNOCOOLI BbIXOAa U3 KPUTUYECKOMN CUTY-
aumu.
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Ob6yuarowulica nonydum BoamoxHocme 0Ona ¢opmupoBarusa cnedyrowux nosHaBamesns-
Hoix YY/:

“snaratb NoJsiy4eHHyto MHOPMaLMIO, MHTEPNPETUPYS €€ B KOHTEKCTE peLlaeMon 3a4auu;
co3paBatb abCTpaKTHbIM UK peanbHbii 0bpas npeamerta u,/unu saeneHus;

CTPOUTb MOZENb /CXEMY Ha OCHOBE YC/IOBMM 3afaun U/unm cnocoba eé peLueHus;
nepeBoAWTb C/IOXHYIO MO cOCTaBy (MHOroacnekTHyto) WMHbopMauuio M3 rpacmyeckoro
“nu hopMann3oBaHHOro (CMMBOJILHOMO) NPEeACTaB/eHMs B TEKCTOBOE U HAOOOPOT;
CTPOWTb CXEMY, aJITOPUTM AENUCTBUS, UCNPABNATb UM BOCCTAHAB/IMBATb HEM3BECTHBIN pa-
Hee aJiropUTM Ha OCHOBE MMEIOLLLErOCs 3HaHUA 06 0ObeKTe, K KOTOPOMY MPUMEHSETCA
aNIropuTM;

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

onpenensatb HeobXoAMMble KiloYeBble MOUCKOBble C/I0Ba M (DOPMUPOBATb KOPPEKTHbIE
MOWCKOBbIE 3anpoChl;

OCYLLECTBNATb B3aMMOAENCTBME C 3/IEKTPOHHBIMU MOUCKOBbLIMU CUCTEMAMM, Ba3zaMm 3Ha-
HWM, CNPABOYHUKAMMU;

bopMrpoBaTb MHOXECTBEHHYIO BbIOOPKY M3 pa3fiMuyHbiX MCTOYHMKOB MHOpMauun ans
06bEKTUBM3ALMM PE3Y/bTaTOB NOMUCKa.

n peaMeTHblie pe3ysibTaTbl

Obyyarowulica Haydumcs:

Ha3blBaTb U XapaKTepU3oBaTb aKTyaslbHble U NMepPCreKTUBHbIE TEXHOIOMMU MaTepuanbHOM
W HemaTepuanbHou cdepbl;

NPOU3BOAUTb MOHWUTOPUHI U OLEHKY COCTOSIHUA U BbISIB/IATb BO3MOXHbI€ NEPCMNEKTUBbI
Pa3BUTUA TEXHONOMMI B NPOU3BOJILHO BbIGPAHHOM OTpac/iM Ha OocHOBE pPaboTbl C MHGOP-
MaLMOHHBIMU UCTOYHWKAMK PasfiMyHbIX BUOOB;

BbISBNATb U hOPMYMpoBaTh Npobnemy, TpebytoLLyIo TEXHONOMMYECKOTO peLLeHus;
onpepensATh LUeNU NpPoOeKTUPOBaHWUA CyOBLEKTMBHO HOBOMO MPOAYKTA MM TEXHOJOruYe-
CKOrO pelLleHus;

FOTOBUTb MPEAJSIOKEHNUSI TEXHUYECKUX UIN TEXHONIOMMYECKUX PeLUeHUM C UCNOJSIb30BaHU-
€M METOJOB U UHCTPYMEHTOB Pa3BUTUS KPEaTUBHOMO MbILWIEHUS, B TOM YMC/IEe C UCTIONb-
30BaHMEM MHCTPYMEHTOB, TaKMX Kak ausanH-mbiwnenve, TPU3 v op.;

MAaHWMPOBATb 3Tarbl BbINOJHEHUA PaboT U pecypcbl Ans AOCTUXKEHWUA Leneil NPOeKTUPOo-
BaHWS;

NPUMeHATb 6A30Bble NPUHLMMbI YNPABNEHUS MPOEKTAMM;

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

NPOrHO3MpOBaThb MO U3BECTHOW TEXHONIOrMWU UTOTOBbIE XapPaKTEPUCTUKM NPOAYKTa B 3aBU-
CUMOCTU OT WM3MEHEHUs NapaMeTpoB W/UNKU PecypcoB, NMPOBEpPSiTb MPOrHO3bl OMbIT-
HO-3KCNEPUMEHTAsIbHbIM MYTEM, B TOM YMUC/IE€ CaMOCTOSTENbHO MNMIAHMPYS TaKoro popa
3KCNEepPUMEHTbI;

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

NMPOBOAMUTb OLIEHKY U UCMbITaHWE NOyYEHHOrO NPOAYKTa;
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NPOBOAMTbL aHasIM3 NOTPebHOCTEN B TEX /I UHBIX MATEPUASIbHBIX UK MHPOPMALIMOHHBIX
npoayKrax;

ONMCbIBaTb TEXHONIOTMYECKOE peLleHne C MOMOLLbIO TEKCTa, CXEMbl, PUCYHKa, rpaduye-
CKOro n3obpaxKeH1s 1 UX COYeTaHWM;

aHanM3MpoBaTb BO3MOXHbIE TEXHONIOMMUYECKHE peLLeHNUs, onpeaenaTb UX JOCTOMHCTBA U
HEAOCTaTKW B KOHTEKCTE 3alaHHON CUTYaLmK;

NPOBOAWTbL U aHAIM3MPOBaTb Pa3paboTKy M/Unu peann3aumio NPOAYKTOBbIX NPOEKTOB;
NPOBOAWTb aHaNIM3 KOHCTPYKLUMM U KOHCTPYMPOBaHME MEXaHU3MOB, NMPOCTEMLIMX pobo-
TOB C MOMOLLbIO MaTepUasibHOrO UK BUPTYasIbHOrO KOHCTPYKTOPa;

BbIMOJIHATD YEPTEXU M 3CKU3bl, a TakKe paboTtaTb B CUCTEMAX aBTOMATM3UPOBAHHOIO
NPOEKTUPOBaHUS;

BbINONHATL 6a30Bble OnepaLyn pesakTtopa KOMMbIOTEPHOrO TPEXMEPHOrO NMPOEKTUPOBa-
HMA (Ha BbIGOp 0bpa3oBaTenbHOM OpraHn3auUmm);

XapaKTepu3oBarb rpynnbl NPOdeccui, OTHOCALLMXCA K aKTyaslbHOMY TEXHOIOMMYECKOMY
yKnagy;

XapaKTepu30BaTb CUTYaLMIO Ha PErMoHaNlbHOM PbiHKE Tpyaa, Ha3blBaTb TEHAEHUMUW eé
pasBUTUS;

Pa3bACHATb COLMANIbHOE 3HAYEHWe rpynn npodeccuil, BOCTpebOoBaHHbIX Ha perMoHanb-
HOM pbIHKE TPyAa;

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

O6yuatowulics nony4um Bo3MOXHOCMb HAYYUMBCH:

OCYLLECTBNATb aHa/IM3 U AaBaTb apryMeHTUPOBAHHbIM MPOrHO3 Pa3BUTUSA TEXHONOTUW B
chepax, paccMarprBaeMbix B paMKax npeameTHon obnactu;

OCYLLECTBNATb aHaIM3 U NPOU3BOAUTD OLIEHKY BEPOSATHBIX PUCKOB NPUMEHEHWS NepCrneK-
TUBHbIX TEXHONOMMIM U NOCNEACTBUN PA3BUTUS CYLLLECTBYIOLLUX TEXHOJIOTUM;
MoaudbULUMpOBaTb MMeloLLMECs MPOAYKTbl B COOTBETCTBUM C CUTyauwuewn /3aka3om/no-
TpebHOCTbIO /3aauel AeATeNbHOCTU U B COOTBETCTBUM C UX XapaKTepuCTMKaMu paspa-
6aTtblBaTb TEXHOMOMIO HAa OCHOBE H6Aa30BOW TEXHOMIOTUH;

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

OLEHUBaTb KOMMEPYECKWUI NOTeHLMaN NpoayKTa U/ unu TEXHONOMUK;

npeasaratb anbTepHaTUBHbIE BAPUAHTbI 0Opa3oBaTesibHOM TpaeKTopuu ans npodeccuo-
Ha/IbHOrO Pa3BUTHS;

XapaKTepusoBaTb rpynnbl NPeanpPUATUI PErMOHA NPOXKUBAHUS;

nosiyyatb OMbIT MOMCKa, U3BIEYEHUs, CTPYKTYPUPOBaHUA U 06paboTkM MHdOopMaummn o
NepCcrneKkTUBax pasBUTUS COBPEMEHHbIX MPOU3BOACTB U TEHAEHUMAX UX PA3BUTUS B peru-
OHe MPOXKUBaHUSA U B MUPE, a TaKXKe MHOPMaLMK 06 aKTyaibHOM COCTOSIHUM U Mepcrek-
TUBaX pPa3BUTUS PErMOHANbHOIO U MUPOBOIO PbIHKA TPyAaA.

MdopmMbl KOHTpONA

Cneumnduka npegmetHon obnactm «TexHonorus» npegnosiaraeT opraHusaumio yyebHoro
npowecca NyTéM BKIIOYEHUS B HEMO CUCTEMHOW MPOEKTHOW AeATENbHOCTM 0OYyYalOLLMXCA, B KO-
TOPOM OCHOBHbIE aKLEHTbl CMELLAIOTCS C MEXaHWYECKOrO OB/lafleHUA YMEHUAMU U HaBblKaMu B
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CTOPOHY CO3HATENIbHOIO U TBOPYECKOro UCMOJb30BaHWUA NPUEMOB U TEXHOIOMMI MPU PeLEeHUK
npobieMHbIX 3aa4 B NPaKTUYECKON AeATENbHOCTY.

B ®MepepanbHoM rocynapcTseHHOM 06pa3oBatesibHOM CTaHAapTe OCHOBHOro obuiero ob-
pa3oBaHWsA NOAYEPKMBAETCA 3HAYMMOCTb MPOEKTHOW M UCC/IEA0BATE/IbCKOW AEATENbHOCTH A1S
PasBUTUA Y OOYHAIOWMXCA YHWUBEPCASIbHBIX Y4EOHbIX OEWCTBUMA, AOCTUXKEHUA JIMYHOCTHBIX,
NpeaMeTHbIX U MeTarnpeaMETHbIX Pe3y/bTaTtoB U3ydeHus npeameTHon obnactn «TexHonorus»,
OBNIAfEHMS K/IIOYEBLIMW KOMMETEHLMAMM, COCTAB/IAIOLLMMU OCHOBY AaSibHENLIEro YCrewHoro
obpasoBaHMsa U OpUEHTaLMKU B MUpe Npodeccui.

O6opynoeaHune «Touyek pocta» BK/IIOYAET MHHOBALMOHHbIE UHCTPYMEHTbI AJ1A NMPOEKTUPO-
BaHWA 0ObeKTOB 06yYeHMs M OBNAAEHUA HABbIKaMK BbINOSIHEHUS TEXHOIOMMYECKUX OnepaLmi.
3710 cnocobCcTBYyeT OpraHM3auUmrmu NPOEKTHOW AeATENbHOCTU Ha YPOKax TexHosoruu, obecneyu-
Bas pa3BuTUE MOKMX KOMMETEHLUMI U COLUMANbHYIO aKTUBHOCTb OBYYalOLLMXCA B PEXUME CO-
TPyAHUYECTBA M COTBOPYECTEA.

Kputepumn oueHkn npoektHol paboTbl paspabarbiBaloTcss 06pasoBaTesibHbIM yuYpexxaeHneMm
B 3aBUCMMOCTU OT Liefieit M 3a4a4 NPOEKTHON AeATENIbHOCTM Ha KOHKPETHOM 3Tane obpasosa-
Hus. Npueeaém oMH M3 BapMaHTOB BnaHKa KpUTEPUEB OLIEHKW TBOPYECKUX U /UMK MPOEKTHbBIX
pabor.

KpuTepumn oueHuBaHUA TBOPYECKUX U/ WUNIN NPOEKTHbIX pabot

®UO obyuarowerocs

Knacc
Tema
Ne Kputepmit OueHka (B 6annax)
| Copep:kaHue paborbl — max 12 6annoe
1. | Tun pa6orbl 1 — pedeparneHas pabora
2 — paboTa HOCUT UcCneaoBaTeNbCKUi XxapakTtep /co-
LEPKUT 3N1eMEHTbI UCCNEfOBaHMA
2. | Mcnonb3oBaHue 3HaHWi BHe 1 — n“cnonb3oBaHbl 3HaHWS LUKOMbHOW NPOrpamMmbl
LUKO/IbHOW MPOrpammbl 2 — WCnonb30BaHbl 3HaHWA 3@ PaMKaMH LLKONIbHOW
nporpammbl
3. | Crpykrtypa npoekra: BBefieHue, no- | 1 — B pabore npucyTcTyeT 60bLIMHCTBO CTPYKTYp-
CTaHoBKa npobnembl, pelleHue, HbIX 3/1EMEHTOB
BbIBOApbI 2 — pabora YETKO CTPYKTypUpOBaHa
4, AKTyanbHOCTb TeMbI 1 — Tema TpagMuUMOHHA
2 — paboTa CTPOMTCA BOKPYr HOBOW TEMbI M HOBbIX
naen
5. MonHoTta pacKpbITUA OCHOBHbIX 1 — He [JOCTaToO4YHO MOJIHO PACKPbITbI pasaesibl pabo-
pasgenos paborbl. Nocneposa- Tbl, €CTb 3aMeYaHusA K U3N0XKEeHWUIO MaTepuana
TenbHoOe, foKasaresibHoe, rpamoT- | 2 — npobnemMa NoNHOCTLIO PacKpbITa, 3aMeYaHui K 13-
HOe U3/IoXKeHWe MaTepuana NIOXKEHUIO MaTepuana HeT
6. Kayectso ochopmnenus paborsl 1 — pabota oopmieHa akKypaTHO, orMcaHue YETKO,
NOHATHO, rPAaMOTHO
2 — pabota ohopmieHa TBOPHYECKU, NPUMEHEHbI NpU-
€Mbl U CpeacTBa, NoBsbilLaloLLIMe Npe3eHTabenbHOCTb
paboTbl, ONUCcaHne YETKO, MOHATHO, FPaMOTHO

20 B conepxaHue
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TEXHONOIuA
lpodomkeHue

Ne Kputepuii OueHka (B 6annax)

1 MpencraBneHue npoekta — max 12 6annos

1. Mpe3eHTauus npoekTa 1 — TeKkcT paboTbl 3a4MThbIBAETCA
2 — o paboTte pacckasblBaeT, HO He 06bsICHEHA CYTb
paboTbl
3 — o paborte pacckasbiBaeT, CyTb paboTbl 06bsACHEHA
4 — o paborte pacckasbiBaeT, CyTb paboTbl 06bsCHeHa,
yMmeno paboTaeT ¢ UAIIOCTPATUBHBIM MaTeprasniom

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

3. Ncnonb3oBaHune geMoHcTpaumoH- | 1 — npeactaBieHHbIM 4EMOHCTPaLMOHHbIN MaTtepuan

HOro marepuana (31eKTpoOHHOM
WK LpYrom npeseHTaLuu)

He “cnosnb3yeTcs B AoKNaje

2 — npeACTaB/EHHbIN 4EMOHCTPALMOHHbIM MaTepyan
MCronb3yeTcs B AoKnane

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

4. | OdopmneHne LeMOHCTPALMOHHO-
ro marepuana (31eKTpoHHOMU Unu
LpYroi npeseHTtaLum)

1 — npepcTaBneH nnoxo opopMneHHbIM 4EMOHCTPALMU-
OHHbIW MaTepu1asn, CoaepiKalluii MHOXKECTBO OLLIMOOK

2 — [eMOHCTPALMOHHbIN MaTep1an XopoLuo odopm-
JIeH, HO eCTb OTAe/ibHble HeJO4YETbI

3 — K AEeMOHCTPaLMOHHOMY MaTepuany HeT NpeTeH3ui

B conepykanue

Utoro — max 24 6anna

21



TEXHOJIOIUA

¢ 4

TOUKA \'pocm

-niad a ewAdL
9MHI9d eH ed

‘BUHeg
-mxodu eHountad unt

-9HIXKHM UMD *(sodogoladsu oinH -nduradu 1quukdi
-29¢podu ULd | -917ed ¥ 9100HQODI0LD qregoendaivedex .
-OHHegogadl | M d1d0H80L0] ‘dATan "nuneALnd noxdsh ‘erAdL oy
-208 €UreHY | -odu ‘8029dSLHM BMH | -ULMOX €M BTOXIE 199000UD U | -HIad WoHALreHouad 98.1oUBE
‘BuHeamKodu -eg0dMHOUTIHOEHOM -OXEBH ‘ULDOHENINBIPGESH /ULD | ©eH XIaHHegogad1d0g -OX WOXD4LD
SHownlad ex elouent ead9mN -OHMBUJASH UM ULOOHEULIHIED ‘unodadpodu uuAdl g o19mAr
g unismdu -odu oiHesoduAdLd -the /NLOOHMIUIA 99 XeHuhudu OUHOIBHE JOHALe -Ag 1adaHax
-adu x19H -HOM ¥ 9120HE0101 O 197081989 91euaf U MLDOHALaL -MN0D qlBHoB4aged . -H|4 "sorogod
-8OHD0 MMMLD ‘eloLrent’ 4090d0LD -89 YOHAUaLeEOERdQO YOHALR | ‘Buinaced 99 MUTIHOY LoiAgqwrou
-ndarxedex xiawunLoAuot eced -AonanTHu 191elqurrkead siamwakd -HOL dlealqgeH ‘et -21 a19doLox
9MHaLERLI0) -Q0 oimHeaoduAdLd | -uHewu 1 d1aHALIead 9LMIOHLO0D « | -AdL 8XHI9d WOHALeH ‘undoacpod| |
*8OMUHKOLIOU -HOM ¥ 91J0HE0L01 ‘aolelduAead xigHawaLes | -oulad eH oinneALnd BUHes *MUdOHIKHU
XIGHhUL ‘K1owent ou edoHL | -0£edQO XIGHHIELIQOD ANUWRHUT qregoendalvedex . -mxodu 9HO nioewr
-eed €M ‘eur -deu ecedgo oimHes | aiesodueuireHe u dregoduduung . {«HYeEUT NIGHdBH -niad g ewAdL | -Qo 8 unddad
-endorew o1 | -oduAd1oHOM ¥ 9100H | ‘erelduAead olowaAduHeww smaLd -KH|» ‘«exnded. oMHIad eH | -odu 9I9HALe
-oHgahA dog -80101 ‘BUHIMQO | -1AD10 UM BUHKNLOOT I9HUhUdL seHdalolauwoy» 99 ULDOHHEE -Aiy "uald
-10 1 MdoMOo|| e149494> oJoHgedu sAduiHawAide n sAduenreHe ‘«d9MHegoduumMLOL -009ad1d08 | -OHdLennaud
‘qifediaL 8 | -OHLOU HeX BQad BUT | ‘d1D0HALSLKSYT 0i08D 91eanHaNo . | -odu u suHesoduustt ‘edaHaXHM XIqHdOH
nnnewdodHm -EAM(DULHITH) BUH {USLDOHNKOWEOS XMMOIAELISM | -OW-E» ‘«BHMHXILOL nnddaodu -9XHM 1971g
WOHHShALOU | -BWMHOLOWMWEES WRH -£5 v unHaHTAd1eE X19HHBaKI9g -090d» uwewstreed O BUHaLgeLD ‘unddacpodu
Hedxe BUeINnD 9 91eInLI0T 1 UW WOLIhA D ULDOHALBLEST MOHALDL MWIGWSBhAEN D BI9H -Tadu BuH BWHOLIEOH BD19BNW
WIGHUAUTOW ‘UWBULBHOL | -aTfoir MWMIADE D Jor | -eaogedQo MOHHE13Q0D Uhelres -HeEBED ‘ULDOHALe -egoduwdod | -e1d sudord)| | -UHeE HO Wah
-n1auAw ‘dor MWIGEOH D | -euT 1L1d38 9LO0HQOD | dregoduuAwdod 1 quah aimgerd . | -UNaUD SI9HAIHIKHM BU'T BUgOL * «doHIKHUY 1 daHaXHM
-x90du ‘Y| O91DWONBHE -OUD 1 91D0HE0L0] . :d1aHgnweIh2adq qregosndarvedey . l -2k aLereo) Bnadacpod| | yoxel oLy l
nnddacdodu duw a anHareag
MULBHeE
woHnodAsHg 191e1qurkead 191eiqurkead
S /anodA eu SI9HLIOHKU|[ slaHLawadueLapy _._._.m._.._:“mﬂn 205 onodK
-090 auHes .ow_umﬂu_ﬂ_!o SrnentRel .Mh. exaoHeLdk .miﬂ”ﬁou ewa) :.\ "
-ogaousy s._.uo:n_ww._. (TAK) BmaLomustt a19HgOKA a1aHareddaanHg woy gesawal] N
-B3Y 197'ua (D0 2 Mna1d1981001 8) EBMHeaoERdQO 019MQO OJOHEOHDIO I9W
9I19HE0HI(Q -wediodu yoHaurateaocedgo HOHEOHIO BUHB08D0 IdLteldurAead alanwakduHerr||

"9MHeg0TAd0QO 90WIAEALOLDN ‘UNLBHEE BH BOXUMOIBhAQO MLDOHALDLEST 19118 SIGHEOHIO ‘BUHINAEMN 99 BT 800Bh O81D9hULION ‘BM

-80HeLIA Begauan ‘OMHeXdarod KoLoeaI9ERHA 1I9WSL OTKEeN BT ‘Wewal ou ¥d1oiAdnuukdl 1Iarendaten nMHesodUHeL 'L WOXDShULIBISL g

9uHesoduUHeL 'L S0XIDhULBWD|

B conepxaHue

22




¢’ 4

TOUYKA \'Pocm

TEXHOJIOIUA

WELD
-OHqaLeunnaud
WIGHdOHIKHMU
1oienAgo ol
‘BuHeankodu

oHowulad
9 UMHSTogeE
XIGHQIhA 3oU

‘Mhetree yowaemad SLOHSLHOM

g 99 BAduLadudaLiHu ‘oivnen
-dodHH O1AHHBRALOL qLelelEn .
9I9HALBWIDYDHEO] |

‘1MW 81oTadd

OI9iTIOWOU D hefTes XUNI9hUL
-yedu u X19HQahA BuHamad BT
919WMTTOXQO9H ‘192dAdad a19H
-HounewdodHK qreaoeqaroudn

1 91eX¥DW OHHaugedUeHILAM «
{MLDOH

-9U91B9T YOHHSE1JQ0D HeLL YIqL
-AHdaseed awdod WOHHaWaOUL
UM YOHLDA 8 diBugeLdTadu .
{7 L v wolkdt >

1AdT soareandesolor ‘urod aisir
-araduded ‘Uuren anmgo aisust
-aduo) suukdl g amaLonsrowmness
doHanadde areaiqaoenHeldo .
‘aud19W oio8d qresodue
-eddadau ‘iarHawAidediHox qlel
-natiag 9LaWA UMoDANOUT 8 ‘BUH
-ade AMhol 01082 q1eENELILO OH
-HegoduiHawAide n oHixaddox .
{MLDOHALBL1ET NOHILSLRERHE
-OU 1 NOHQSKA 93d910dU 8 BUH
-9IMOHLO SI9HENLIMEOL q1rModLd .
{(1a1HawA1de)

ealoquaLesexor ‘(suHade A4hol)
SMHOHW Mhad 019 8 qrenuureed ‘ol
-0JAdT oIMNUEOL BBWMHOU ‘BNUH

erAdL ex

-H1I9d oJogodvi 1 0l
-OHdueHoulad BULME
-ged xeauiyauddau
M UMHBOLD0D WOHALe
-A1ye go nvnewdod
-HU 9XeL e ‘adun

a9 U BUHeanxodu aHO
-niad g suimnaced xu
XBUTIHOTHOL U a10Tog
-enodu XIGHHaW
-2dg0d suLMaced xes
-niMauddau o ninew
-dodHu mxiogedgo
u suHegodudAAdLo
‘BUHORhILAEN ‘o

-0|| ‘BWHesd -7929905 oimnmeou arewnHUdu « | -dMOU LI9UO q1ehALroL
-uxodu sHo :BI9HgNWDINHAWWO) qregoendaiyedex .
MULBHEE
woHhodAsHg 191e1qurkead 191eiqurkead
mesotkd /anodA eu SI9HLIOHKHM|[ slaHLawadueLapy _._._.m._.._:“mﬂa 20> enodk
BIXxXu'm SlqHLIWTdL -eh 9UH u/u
-0Q0 auHesd 01ehk0o o exgoHeldl exdato =IET ) !
-ogawousy 9 (TAK) BvaLomuslt a19HgOhA S1aHaLreddaanHg sesawal D N
ULDOHALaL -roy
-B9Y 19'na (D0J1d > MnaLd19a100d 8) sBMHeaosedgo 019MQO OIOHEOHIO 19W
9I19HE0HI(Q -wediodu noHauraleaocedgo HOHEOHIO BUHB08D0 Id1eldurAead alanwakduHerr||
ENLEY T eTelolo/]]

23

B conepykanue




TEXHOJIOIUA

¢ 4

TOUKA \'pocm

9109heN XI9H -OU XI98MhOLIA WOL ‘oimdouvoedL oikHauaLegosed {q1D0H4IaLE UMNLD
-Ked OHALBH | -9hA D ‘UMHaLhouTadu | -QO OlAHAeATMENTHM Ol0gd dled | -3 80TWE XIGHU UL -OH.lenTon
-onddagodu XI9H9LreHOMDD9( -oduiraddox u aresoduHelu . XoL yauneeuread -BD 980HD0 1adoadex
XIGWHTOXQO -odu 1 umddacpodu | ‘erelquAead olowaAduHer suaLd | 1 wiwediodu xiqHaLeL BH SLenTHaL WoHMaLUIK
-9H BuHegod ad1w 8 uxgoduLHe | -1AD10 UM BUHIXKMLDOT I9HMhKdL -egogedgo BHaodA -0l WOHALeH BMHa0d1D
-uwdod s -ndo a€eg eH BuHes sAduiHawAide n sAduenrere OlOHH3WBTadUO -ouddadodu | -Ou BT XI9W
WSLDOHHOUND | -0£edQO MMdoloedL | ‘41D0HALOLEST 0108D 91BEMHINIO « | WOMHD08D0 D SI9HHEE W08 O 80X -UTOXQO9H
n aodadaL | yoHaLeATHanTHU Kam {(aotem q100H -88D ‘BMHaLhoUTadU -UHBhA BUH | ‘@1O9heX XI9H
-HW OIMHaLEE -Y9HALeT oIMHI0dLD -qUaLeEOTILI0U OIANIShUIOL | U ULDOHNKOWEOS MO8D -surgeldradu | -)es OHALeH
-198 OU MMMULD -ou n Adogiag AWOH | Be8I980HI0QO U Bealageyk ‘BuaLd qresoduenueHe . OJoHLlesxde | -ouddachodu
-OHlenTowed | -HBHEODO M 91D0HQOD -yt dreserradu M MheTes WK ‘undol {«daHax exuiondal
anHaTegod| | -OLD M 91J0HE0101 . | dl9HLeaxare aregoduurAndod ‘1ad -¥9edL YOHALDLRE0E -HWU» Undadad | -vedey °(BWH 1w
‘qifedialL g ‘olnH -U1Haundo siqgawran aisrarsduo) |  -edgo ysunesuuresd -odu BWHBh -egogedqgo | -eunaud yum
uunewdodHu -BHEOU W OIMHBhAQO 99mATAQ soHhoddoM1edN BH 19H | M WOodOQIq8 D XIGHHEeE -Arou xsLAu anHanAuwou | -odox dierew
WOHHahALrOU X MUTIeaULOW 990H -l SI9HHIHEMXK qleanedldlqs . | -s8D ‘UMHamMad XI9HU O BUHBLERLD 1 ea1OWON -Q0 HoXLOT
Hedxe BunesMud | -20 eH oiHegosedgo ‘lare1quAead a19HaLBLRE0E MUK 9L BULBHKdL -radu BuH -eHE U1AL) Meg1I9h
WIGHUAUTOW ‘UWBULEHOL -oWed 1 oinimaced -edgo anmATAg aresoduHeuu u 19HUhMdU W 198ULOW -egaoduwdod | ouaT WoHdaH -BX UWKHR)Y
-M19uAnW ‘doL UWIGEOH D -OWBD ¥ 9100HQOD | 9UMOIAaLISMAD d1esodUEUreHR . | MO8 91egI980HI0Q0 BUT BMaoL -9KHM 8 1l ‘WodoHaX
-¥a0du Y| O91DWONBHE -OUD U 9100HE010] . :P1aHgnweLh2ad 1 aregoduenLreHy . 1 -2k q1ereo) -em a19ada|| | -HM qLeLd Hey 4
exouou gorelquAead nnneens
-U1X9990 BT nunewdodHW goM
-MHROLOM XI9HhUuERd €M Axdogiag
O1AHHBELIKOHW dregoduwdod .
‘ladodues a19g0M
-ouou aiqH1Maddox qaresoduwdod
1 ©90LD 9I980HIUOLI DI989hOILN
919WMITOXQOSH aLBLRTaduo «
‘uwennHnogedud
‘UMHBHE MWEERQ ‘UWBWDLIND
MINI980XOMOU MIWISHHOLHSLIE D
aMaLOYSTOWMeES qLELELI9MAIO «
MULBHEE
woHnodAoHg 191e19urkead 191eiqurkead
eaotkd /anodA eu SI9HLIOHKHU|[ slaHLawadueLapy _._._.m._.._:“mﬂn a0o enodK
-090 auHes .ow_umﬂu_ﬂ_!o SrneniRel .Mh. exaoHeLdk .mvzﬂﬂﬂou ewa) :.\ "
-ogarousy s._.uo:n_wo._. (TAK) BmaLomust a19HQOhA s19HareddaanHg woy geaawal] N
-B9 19na (D0 2 MMa1d1981001 8) EBMHeao£edQO 019MQO OJOHEOHDIO I9W
919HEOHIQ -wediodu noHauraleaocedgo HOHEOHIO BUHB080 IdLteldurAead alanwakduHerr|)
ENLEY T eTeloo/]]

B conepxaHue

24




¢’ 4

TOUYKA \'POCTA

TEXHOJIOIUA

(sodogoiadau oinH
-a'ag 3 9L20HQODOLD
1 q1d0Hgo101 ‘dATen
-odu ‘aod9daLHK BUH
-eg0dMHOUTIHOEHOM
HeX elouwent ed09M
-odu oinHesodunAdLd
-HOM X 91J0HE0101
‘eJouent’ 9090d0LD
xiawn1dAuot eced
-9o oimHesoduAd1d
-HOM X 91J0HE0101
‘Aiowent ou edaHL
-deu ecedgo oinHes
-0dnAdLOHON H 9LO0H
-8010. ‘BMHaMQO
e1%9994> oJoHsedu
-OHLOU 3eX BQad Buf
-EAU(DULHITH) BUH
-BWMHOLIOWWEES WOH
9 91e1M1d0T U UKW
-qoilr MWKIAdYT D Jour
-BUT 11198 9100HQO0D
-0 M 9100HE010] .
‘aodad

-91H XI9HALRLRERHE

nhetree nowaemad SLOHSLIHOM

g 99 BAduLadudaLiHu ‘oivnen
-dodHH O1AHHBRALOL qLelelEn .
9I9HALBWIDYDHEO] |
*MLOOHALSL1EST NOHHOELIQOD Helll
niaLAHdeaced swdod YOHHBWIOML
UM MOHLOK 8 qisurgeldTadu «
{MLDOHALBL1ET NOHILSLRERHE

-OU 1 NOHQSKA 93d910dU 8 BUH
-9IMOHLO SI9HENLIMEOL q11ModLd .
{(19LHawAide)

©a1IqL91RERHOT ‘(BMHdE AHhOL)
SMHOHW Mhad 0J9 g qlenuireed ‘Ol
-0JAdT OIMTIMEOL BBIWWMHOL ‘@XUH
-7939902 oivnueou arewnHudu .
:BI9HgNWDINHAWWO)

*MnUNeALnD KONIBh

-U1ndx en eFoxIag 1990d0LD aLmtt
-OXBH ‘ULDOHEULINI(PDEDH /NLD
-OHM3UJASH UL ULDOHEUINID
-the /NLO0HMIUIA 99 XeHuhudu

O 19708199 9.1eu9 U ULDOHALaL
-8l YoHAUa1RgOERdQO MOHALR
-AonanTHu 191elqurkead siawakd
-UHEeLU 1 919H9Lead 91MI0HL00D .
‘aorelquAead xiaHaLaLes

-0£edQO XI9HH81290 AHMIWRHUT
qlegoduenreHe u aregodmodndg .
{MBLOOHKOWEODS XUMOIAgLOM
-K2 1 nHaHTAdLeE XI9HHBLaKI9g
WOL3hA D MIDOHALSLEST NOHALSL
-egoeedgOo MOHHIE1IQ0D Mhelres
qresoduurAwdod v quah qimgeLd .

suinaced
OJOHAaLeHoundIapodu
BU'T MmdordaedL
yoHarsregosedgo
191Hendes a19HanLRH
-dalqure qretevradu .

MULEBHEE
woHhodAsHg 191e1qurkead 191eiqurkead
o /anodA eu SI9HLIOHKHM|[ slaHLawadueLapy 1aieiqurhead 20> dk
BUHes M
vao BIXxXu'm d19HLaWIad | -eh ©1o 9UH u/u
-000 9UHed £ exaoHeLdk d ewaj !
-ogauoudy -oiehAgo (TAK) BMaLOUSY 319HQSNK d19HALredIdIaNHL os weaawal -exdarro) N
WLDOHAUdL -woy
-Ba 19'na (DOJ® 2 MMaLd198100d 8) BMHeaogedQo 0131MQO 0JOHEOHIO 19N
9I19HE0HI(Q -wediodu noHauraleaocedgo HOHEOHDIO BUHB080 Id1eldurAead alanwakduHerr||
ENLEY T eTelolo/]]

25

B conepykanue




TEXHOJIOIUA

¢ 4

TOUKA \'pocm

erAdL ex 2410
-HiI9d o1og0dunW 1 Ol -foaenodu
-OHdLeHounlad suing g aumoikaLd
-eed xeauninauddau -ehk ‘unddad
M UMHBOLD0D WOHALre -od|] ‘eaLd
-Ae go nunewdod -fosemodu
-H1 2xxieL e ‘adun 19LIRLE SUHD
nhelee yowsemad SLONSLHON | 8 M BUHeanxodu aHO -9hMJIOLOH
(sodosoltadau oiMH g 99 sAduiadudalHu ‘oimnenw | -uiad a suLnased xu -x9| “edldfosd
-9i798 ¥ 9190HQOO0LID -dobHM OIAHHBRALrOL dlelReLEN « | XBUTIHSTHAL M g1oog sg1offogen -enodu exsh
1 9100Hg0101 ‘dArren 1BI9HLBWDYDHEO] | -enodu XI9HHaW -odu WOHHeT' | ‘BuHauaTeRd
-odu ‘ao0d9daLHK BUH ‘eloueunt | -adaod guinseed xes 4 Mwuimol -fou a1aHdAL
-egaodnHOUTIHOEHOM | Xexwed g edoHideu SMHOHW qlesd | -uiMauddau O uuhiew -KaLoenk ‘un -¥AdL) “BUL
MeX eJowent €309 | -umedues u (SUHSTHKAD) SUHSHW -dodHu mxrogedgo -gnddacodu -guduradu
-odu oiHesodunAdLd q1eaI19g0HI0Q0 M dieaiageMdlqg . | U suHeaodudAinAdido WUWIGHEOHDO D suinaced
-HOM X 91D0H80101 {M1D0H ‘BUHOhILIAEN ‘BNIU ‘WwoddeN | 19auiMaudds||
‘elowent 8090J0UD | -qUALEIT MOHHIELDQOD Hell MI9L | -OU LI9UOo 91ehAlrou . -odu Wnxd ‘eHousad
XiaWn1dAuotr eced -AHdoased awdod YOHHIWAIMLI ‘BUHeE -9hMIOLOH uninaced g
-9o oinHesoduAd1d WLM MOHLOA g qisugeldfadu . | -uxodu eHoulad yuL -X9L 2 9IMWON | BuLsmduTadu
-HOM ¥ 9120HE0101 {M1DOHALBLEST MOHALRLRERHE -suduradu 19uukdi -BHEOU ‘@E1D | SMHIhBHE "W
‘Klowrent’ ou edaHL -OU 1 NOHQahA 9dd910dU 8 BUH qregoendarvedex . -fogenodu o1 | -uismduadu
©LOULf OIOH -deu esedgo oinHes -9MOHLO dI9HEUINEOL q1ModLd . ‘ewAdL oy -OHHaWadE0D | BewsexdAuIqE
-1Admdew we | -0dnAdLOHOM X 9LIOH :919HgNwWo¥NHAWWOo) |  -HiIad WoHaLreHouad nunesnHeldo ‘sumuArod| |
-UHesogqrou -8010. ‘BUH3MQO *USLIOHXKOWEODE XMMOoIAaLd9m | eH X1aHHegogad1dos XBLOOHH3Q *‘Bu1Bndu
-D1 D 19109 e149994> oJoHgedu -£2 1 ynHaHTAdLeE XI19HHBaBI9g ‘umadacbodu uuAdi -020 QO BWH -fodu Buina
-ed MO¥I9USL | -OHLOU MeX BQaD BuN WOLIhA D MLIDOHASLEIT MOHALSL SMHBhBHE SOHALE -surgeldradu | -ged sudoloy
-egoraLUdoU -eXUQULHETH) BUH | -e80£RdQO MOHHSELDQOD Mhelres -UNod qigHoBAaged . OJOHLOOL *BUHRAMXK
ouHoamegod|| | -ewnHouowuees WaH | dresoduurAwdod u quan dimgeld . | {Buimaced 99 UUTIHIT -9h oxumoi | -odu aHoumiad
Hedye ‘woslioros 9 91e11100T 1 U ‘la1e1quAead siqHALaREOE -Hal dlegiqgeH ‘et -enhAQo K BuH g wodwdros | auisuduitadu
VIGHUUTOW -enodu WISH | -qoilr UWKMIAdT 3 Jour -edgo anmATAQ aresoduHeuru u | -AdL axHIad WOHALRH -egoduwdod -enodu WiqH SOHHaW
-n19rAw ‘doL | -HBWSdE0D D | -euT MLD98 91D0HQOD | aumoika129mAd qreaoduenreHe . | -ouiad eH oiMneAind BUT BMaoL -Hawadgod 2 -adg0d eH
-x90du ‘Y| | O91DWONBHE -OLD U 91D0HE0L0] . :d1aHgnweIh2adq qlegosndaixedey . l -2k qLereo) O8LOWONBHE Bnodone €
MULBHEE
woHnodAoHg 191e19urkead 191eiqurkead
nmeaomd /amodA eu SI9HLDOHKMU|[ a1qH1aWTaduelapy w_“_.__.._m._.._.“““mwﬂa a0 enodk
-090 9uHed .ow_umﬂu_ﬂ_ao . .Mh. exgoHeLdk .mvxﬂﬂﬂou ewaj :.\ "
-ogarousy s._.uo:n_wo._. (TAK) BmaLomust a19HQOhA s19HareddaanHg woy geaawal] N
-B9 19na (D0 2 MMa1d1981001 8) EBMHeao£edQO 019MQO OJOHEOHDIO I9W
919HEOHIQ -wediodu noHauraleaocedgo HOHEOHIO BUHB080 IdLteldurAead alanwakduHerr|)
ENLEY T eTeloo/]]

B conepxaHue

26




¢’ 4

TOUYKA \'POCTA

TEXHOJIOIUA

seHrelmud| |» -BE XI9H19dX | MEBED qleanuaeHeldk *9MuHxaL01090d 8 ‘BUHEDEN) 20MUhLeT AdaLoiqu -dy w109
000 1010 -HOM BUHBM SMHAWA ‘BuHahA el | ewendalew 01080H MMHR082A ndu XI99010L/eHe 1 XI98 -WOM M 191eurl | -edeed erad)
-41S-¥3a-y¥y | -od suHesod -DI9WD SUHBWMHOU « | UMIABHE U UMD UMNRENUMQOW BUT | -0dcuh 1O gOLreHIMD noHdaurodL ‘UMnhLeT OHUAT
WaLOMD XI9H | -MWwedlod|| ‘nunegntewol | uunsuAladowed X 9100HQOJ0LD . wanHahAwrou 2 ‘aod -HOXOONMIW slgoddun n | -dy uxioged
-doHIKHM HaLr ‘AW | -ge n uinHxalorogod ‘BMHBKhAQO Xxeuele XI9HhHureed -0IHAdLOHON XMMIDh BUHOKhOILN 91980.10LeHY -eed erad)
-ofow x19W | -a1 olAHHEeTeE n1oewLrgo a umadagd BH BUHOhA KaLrafn XIGH19dNHOM -MHX9101090d 980H -tfou Mowred ‘eI9|\ OHMAT | “Adeioiquwon
-9Adunwmwed.: | eH gofreior -odu X1980H WOLIhA BUHIKULOOT BUT 9¥MHXSL010Q -0 BH 3LdUh WOL 8 -OU W OHMAT | -dy/ 2 BBWKLD M 191ewU oH
-odu BuHes | U UMHBLLALD J suHaL3TadUOOW | -0d Ou MMHeHE BMHR08DA BHEOdA |  ‘Ol9gsEd MoHLIedQO D -dy miloged | -awaod ‘etevy | -daurodiHON
-odnAdLoHoH -198 Xuxledx -BD SOHAL'BHOMIIIM | U BELIDHEN BHHOMO U 9UOdLHON . I9W3LOMD dl9.Lo0dU -eed 19radd seHdaurodL -0dXUI SUH
BuUtY dogeH | auHaWEe1D0) | -0dU M SOHLOOHKU|( . :919Hgnweh2ay qreaoduAdioHoy . 4 SMHINAEY -HOMOdNM| -9hOILNTO| | G
1oHdaLH)
BRhOILME ‘WeX ‘onmHxaLo1090d ou hetres e1¥90du 010MI9h
-MHhOLDM WIGH xudahdogal umHamad ndu gox -uHxa101090d OlOH
-huureed ou -UH1BhA UMTHHAD 1 MU BuHBL | -gahA myiogedsed 9o
‘ewrendoaren -9raduo BUT ‘I9THEINON UIWBHSLh -29hodu 8 nnunxAdid
OHUAT | ol1oHgaKA dog UL MWBNUHDDRLHOHITO D 1 Walr -HW qLegoToLd .
-dy mxioged -10 U XDMO|| -91MhK 3 91ehUHTAdLOD SnHaNK . ‘nwerogod MWIGH EHMHX310109
-ged efrad) 1! wolelduAead v oy :919HgnwoINHANWOY -g9hA 1 MWeWa1dmnd -od BeHTeL MHUHXDL
*€BMMHXAL | WOHHOAIMOUE | -MHX31010Q0d BUHBK ‘uwenniondairedex UINUHIDRUHXDL UIN -ud|] 000 L0 | -orogod uau
-o109od seH g SUdUh WOL -A9o oiauan Amxaw UINUHIShUHXDL U WOUHEIULO XM | -I9HARLHOWSLE BUHDLA 10-41S-M3a | -STow mxi09
-Teuymnd|» g ‘nodAled | nesad qieauraeHeLdk 2 MMa1d198100D 8 edogeH o1oxd | -geduk su IAwindol -4V walomd -edeed sut
000 10 | -a1mir YoHdBIr SMHAWK ‘BUHBKK el -9hMHX3101090d WaLreLat XM -lre q1egiqgosmniresd XI9HdaH | xumoiAiauu
10-¥1S-M3a -Auou-oHnA -DI9WD SUHBWHHOL . -OIKIHOLLINON SUHBEOETLIOLIDH + 1 aresoduixaodu . -OXHU UBLf | -WOM U 80MUh
-yV waLomd -BH WOHALaL ‘MunesnLewoL 13I9HAL'BUWDYDHEO] | ‘aodogeH -9OW X9 -1t dogeH
XIGHASHIXKHM -MHYOUOT | -8 U M¥MHXa101090d | ‘Welswmadu WIGHgOhA Ou UMHEBHE XUNIDhMHXDL10109 -9Adunmwed. ‘oHuATdy | 9MMHX3L10109
YOLRTOW XI9W | M WONMHGOhA n1oeLrgo a uMadagd 99Hed XI9HH082A €M BTOXOM -0d WanHegoEgaLou -odu BuHea | etelr|| “1I91rdou -od ou edog
-oAkdunwmwed. 2 eloged -odu X1980H WOLIhA ‘OMMHXa101090d ou evendalew | -DU D USLRTOW SML0Q -oduAdioHox | a1egoddun u -BH U 1916l
-odu BuHes *MWBULBHOL 2 auHausTaduoonw 01090H BWHR08A BUT MhetTes n | -edeed ou SMHBKALID BUT edogeH | 9198010UBHY yoHdaurodl
-oduAdioHoN MWIGEOH D | -BD SOHAUBHOMII9M |  MLSTN S19HQORA dimaeld anHanA . -9Q0 20MI9hUITOLaN sumoiAauu *dsurodL -HOMOdMMIW
BuU'T dogeH O81OWONBHE | -0dU U 9OHLDOHKU|S « :d19Hgnwehaay | alregoemdaivedexQ . 4 -WOM 91MhAEY -HOMOdMM| SWHeOULQ %
BNMHX3101000d
MULEHEE
woHhodAsHg 191e1qurkead 191eiqurkead
S nmesotAd /avodK eu SI9HLDOHKH|( s19HlowradueLapy w_“_hwh.h““nwﬂn a0o nodk
-000 9UHed o_“_uwﬂu_ﬂ!o . ..”. exgoHeLdk mvxﬂﬂ_“uou ewaj :.“‘ "
-ogawousy s._.uo:aww._. (TAK) BvaLomuslt a19HgOhA S1aHaLreddaanHg oy, sesawal o)
-B91 19na (D01 2 MMa1d198100d 8) EBMHeaoEedQO 019MQO OJOHEOHDIO I9W
9I19HE0HI(Q -wediodu noHauraleaocedgo HOHEOHDIO BUHB080 Id1eldurAead alanwakduHerr||
ENLEY T eTelolo/]]

27

B conepykanue




TEXHOJIOIUA

¢ 4

TOUKA \'pocm

((-d m -97odUO KU I9THRWON UWeHSLh ‘U L 1 wdod effogodu s19H
q1D0HXeLs UL' UIWBNUHDDBLHOHITO 3 U Walr -1euru xiqHdsurrodL -9UBLUHNTS0D
‘edALed -91MhA D 91ehMHTAdLOD anHaNA . -HONOANMW UK /1 auHesod ‘elelry BeH
-9UWSL ‘OUH wolelquAead n ax :v1aHgnwpynHAnwoy] | aodaurodiHoxodHMIW -uwwed.iodu -19Mew ‘doLd
«BMMHX3L | -3wanioduod | -MHX3101090d BUHOK ‘uwexnLondaiyedex | ‘aoroandu ‘aonuhier’ XU U aleuru -neadowdat
-o10god seH ‘exol eund -A9o oiauan Amkaw UINMNIDRMHXSL M WSUHEBIMLIO XM ‘GOLHOHOLIWON XI9H noHdaurod ‘dorouneadol
-reumnd)» ‘OuHaXBdU | MeEBED qleaurgeHeLd 3 M1ELI198100D 8 edOQeH 0JOMD | -Hodivaue ‘BuHesod -HOMOd¥MW | -0 ‘diawownn
000 10 | -BH) HUhULRE SMHOWA ‘BUHBKA el -9hMHX3101090d HaweLsty xum | -uwwediodu goMIaes 3 g0MUhLeT -Halou ‘doLd
10-¥1S-M3a XUNIDhHUENTD -DI9WD SUHBWHHOL . -OIALNBULINOY SUHBEOEILOLDH « UM /v a1otradd XiaH xiqgololeHe | -uead ‘Doutrol ‘oHuAtdy
-yV Wa1omd Xi9HhUreed ‘MnnesnewoL 9I9HALBWDYDHEO] | -Wwwediodu x19HHes 1 xiagoddun -98D ‘@)LIOHN M goMUhLeT
XIGHASHIKHU oanHadowel| | -8 U MumnHxalo10god | ‘welswrmadu WIGHgShA OU UMHEBHE -oduenLrennaud wa Wa segoixe| XI198010LeHe
MILRTOW XI9W | *eidsodu uau ULDBLQO 8 UMD 99Hed XI9HH208A €U BTTOXOU | -MHSHBWMAL I SLDUKh -MHegOoEqLoU ‘BI9|) OHMAT | 1 xiqgoddun
-9Adumwwed. -9 xuMdah -odu XI980H WO19hA ‘@MnHxaL01090d ou evendalew WOL g ‘IAWa1OMD 319H -OU D g0IH9 | -dy O BEWWLD SUHBhOILN
-odu BuHes -udivoue ey 2 auHaweTaduoow 01090H BWHR08A BT UhelTes 1 -Hegoduenlewolge -odu myioged | -swgod ‘ereuu -oly "L N
-odvAdioHo® | -dogd M WaxD | -BD S0HALUEBHOMIIAM | WLEN DI9HGINA qingeLd aMHaWA . | dresodnAdidHON Uum -eed goMiag seHdaurodL eioged seH
BUT dogeH exiogedsed | -odu M SOHLIOHKH|( . :P1aHgnwerhaaq | /v aresoduideodl] . Z -BH aunLnaced -HOXOdNU |\ -dotedoge|f 9
gourend
-a1ew 1 sod aWaxd
-ogudu ‘BWH OHdel10d (exdogd
-eaorAdogo 8¥MHxa101090d OU MW BeXDOhWUHEXSW “KeL
oloHdoledog -ewaodu TeH atoged MOHTHEWON -HOW WI9HhIBLD9Qg
-elf 9UHIhAE ndu ynuneALnd XIGHINULHON Bes ‘exyeu) WoQod
*hefree XI19H -19€198 9H ‘BMHaMad drewnHudu -0UD WIGHHETeE 801
-quetHawmnd 1 19Wargodu dLBLEBI9E SUHOWA « |  -HOHOLIWOM XIGHHOdL
-9LDNE U XI9H :DI9HGNWDNNHAWWOY] |  -MSUE BUHIKOILMTOU
-H991J9hMIf *9MMHXIL UM /N BUHSHWUTIS0D
-OM 9UHaMad -o10g90d ou ysLreLst 0loLE BuT wosLdTadoou nuahn
OHuAT ‘BUH Xiawaelerradu WaUHeEOEALOLIIU WOHHOdIMOLE NN
-dy wyioged | -eaodunwwed. O BuHamad 99 eHeuu exiogedeed noxdahundidaue A OHUAT
-ged errad) -odu axMIags wolrelduAead M 9% | M axMHXaL01090d OU Mhelree anH | -dogd dimogsnodu . -dy suHesod
*«BMUH WOHLadM | -MHX8101090d BUHOK -egoduuAwdod v exgoHeLdou . *(+d n exhae -nwwediodu
-xaLo1o09od -HOM BH hel -Ago oiauan Amxaw J9I9HAL'BUWDYDHEO] | ‘e198d ‘BuHBOLIDed HI9EY OHUAT
MULBHEE
woHnodAoHg 191e19urkead 1arelqukead
nmeaomd /amodA eu SI9HLDOHKMU|[ a1qH1aWTaduelapy w_“_.__.._m._.._.““nmwﬂn_._ a0 enodk
-0Q0 duHes .M.umﬂﬁ!o .Mh. exgoHeLdk .mvxﬂﬂﬂou ewaj :.“,_ "
-ogaroud s._.uo:nwm._. (TAK) BmaLomust a19HQOhA s19HareddaanHg woy yeaauay] 2
-B9 19na (D0 2 MMa1d1981001 8) EBMHeao£edQO 019MQO OJOHEOHDIO I9W
919HEOHIQ -wediodu noHauraleaocedgo HOHEOHIO BUHB080 IdLteldurAead alanwakduHerr|)
SnHaxIropod||

B conepxaHue

28




¢’ 4

TOUYKA \'POCTA

TEXHOJIOIUA

9MMHXa101090d OU UIW
-eiMaodu eH s1oged WOHITHEWON
UMMHX31010Q ndu ynnekLnd XI9GHIAMLPHON Bes
-od nausronw -19€198 9H ‘BMHamad arewnHudu
XIGHQOhA SUH U 1awaurgodu dLBuaKIag SUHINA .
-eaoduAdLd 22I9H9NWDHNHAWWO)]
-HOM U1 SuHe" *ONMUHXDL
-oduuaroly -01090d ou Walrelst 0JoLE BUT
OHuAT (-d7 m xiawaelerradu WaUHRFOEILOLDU ‘U 'L ¥ wdod
-dy miioged qLO0HKeus 2 BuHamad 99 eHewu exiogedeed -lewu xiaHdaurodL
-ced errad) ‘edAied 1 9MMHX3101090d OU Mhelree auH -HONOAYMW UK /1 qualeinsr
MU -9LWaL ‘OUH woleldurAead 1 oy -eaoduurAnwdod v exgoHerdou . | godaurodiHoxoddMW -08dad ‘qual
‘«eMMHXaL | -awanioduod | -UHX3101090d BUHDh :9I19HarBWDYDHEO]| | ‘aoToandu ‘aoMunhier UMTTENMH -eluar yiag
-o1ogod BeH ‘eMoL eumnd -Akgo oiquan Amkaw ‘9MMHXaL01090d 8 ‘G0LHOHOLIWOX XI9H -Awwox wed -0oJem ‘exoL
-Teuyund||» ‘auHaXBdU | Mepad qreanugeHeldk | ewendsiew 01080H MMHE082A du | -Hodidswe ‘BuMHesod -yachdalHn | OJOHHEOLOOU
000 10 | -BH) HMhULDE | SUHOWA M BUHOKA L | MMIDSHE M LMD UUTTREUUMQOW BT | -mwwediodu goMIaes ou a1510diok TETCATE Iy
10-41S-M3a XUNIDhMENTD -DI9WD SUHBWHUHOU « | MUTIBUAI9dOWeD ¥ 9100HQOD0LD . Urn /m 81oadd XI1aH aleuru ‘dorennirHu wed
-yV waLomd XI9HhUueRd ‘unnesnLewol ‘BUH -Wwediodu xi9HHeS noHdaurodL | UMHIDKMLILELD -napdalHu
XIGHAOHKHU SMHadBWEl | -8B U UMMHXaL101090d -9hAQo xeuele XI9HhUIrERd BH -oduenLrennaud Wa -HOMOONMIW -ndyoxty | ou g1onodidk
YaLTOW X1aw | “ei¥aodu yau M1JBLrgo 8 UMD BUHOhA oo XIGHL9ANHON BMH | -MHSHaWMdU D SUdUh X WOUHDNOILM ‘eI9|\ OHUAT OHMATdy
-aAkduwmwed. -9 XMUHIBh -odu X1980H WOL3hA -9KMULOOY BUTT axmnHXxaL01090d WOL 8 ‘I9W3LO1D dI9H -ou 5 o | -dy 2 BeWHULD X SUHDNOILMN
-odu BuHes -udiove ex 2 suHaeTadUOOW OU UMHBHE BUH082K BHaOdA 1 -HesoduenLewoLgR -odu uyioged | -awsod ‘ereuu -To| *zaN
-0duAdioHON | -dogd M WaXD | -BD SOHALeHOMDIIAD ©g1I9heN eXHIMNO U quodiHOoX « | dregoduAdLOHOM UK -ged aox)i9g seHdauwrodL eloged seH
Bur dogeH ediogedeed | -odu M SOHLDOHKU|S « P1aHgnwerhaad | /v aresoduinsod|] . Z -BH auluaced -HOMOONM -doredoge|f /
U¥MHX91010Q
-od nawsronw
XIGHQOhA SUH
-egoduAdLd 9XMHX2101090d OU hefres
-HOM 1 auHed xuxd9hdodl umHamad ndu aox
-oduuraroly -MH1OBhA UUTIHHAD 1 UL BUHBL
MULEHEE
woHhodAsHg 191e1qurkead 191eiqurkead
Cueaowkd /avodK eu SI9HLIOHKH|[ a19HLlawraduelapy w_“_._W._.h““nMNa: 205 eod
-000 9UHed ow_umﬂu_ﬂ_!o .Mn: exgoHeLdk miﬂﬂﬁou ewa] :.“‘ "
-ogawousy s._.uo:n_ww._. (TAK) BvaLomuslt a19HgOhA S1aHaLreddaanHg oy, sesawal o)
-6oY 19'na (DOJ® 2 MMaLd198100d 8) BMHeaogedQo 0131MQO 0JOHEOHIO 19N
9I19HE0HI(Q -wediodu noHauraleaocedgo HOHEOHDIO BUHB080 Id1eldurAead alanwakduHerr||
ENLEY T eTelolo/]]

29

B conepykanue




TEXHOJIOIUA

¢ 4

TOUKA \'pocm

BH 19L41LrpHON aremadeed u auH
-omad 99MQo aiwniroxeH :suukdi
8 U OHqueATnan’Hu dieloged
‘MWeNUHLOdD8D U wolodetrsu D
91J0HALALET OIAHLISWE0D U WOl
-oJef’au d 08129hUHTAdLOD SOH
-gohA dresiqgoenHeldo snHank .
2I9HgNWDHNHAWWO)]

‘BUMHegoTAd

-0QO0 0.JOMIShMIOLOH
-XaL WaunHaHawudu

2 3UdMh WOL 9 ‘gour
-endalew xi9HhUreed

1oH ‘uHamad 99 u1d €M YOLRLITT XIGHIWD
-do1H) Beh -OHXOWEOE 9I19HH3810Q0) ‘Uhelr -990 BUHBLAOLOIEN
-OlLNE ‘WeNUH -BE MOHQAhA BUHBHLOLIGE 91D0H 1awaundu /19god0oud
-hO1JM1 WIGH -quugedu 91EMHITIO SUHOWA « |  /I9TOLOW SI9HEOHDO
-huureed ou ‘poanneALnd BOUSTMOIBLHIWEN qregoendarvedex .
euendalen ol D MMEL1198100D g BUELOUST Mogd ‘niustt
-oHgahA dog qregoduinaddoy ‘umHesogadi | -eu XI9HHBLMIaWoduU
-10 M 3doUOo|| minivedu | ymaowdA xiqHHIXoUTadu xexwed | suHesosedgoowdod
‘arna WOHH88129MQO 9 YME101aT 199000UD qiBLal qregoduenLreHe .
WOHHOd1MaLE n uxkeH suimaced -aduo ‘ereldrhead sMHaXMLIOT ‘ewArodu ologoH q1eh
9 9UOMh WOL oiHgodA AWoHHBW | 9229ModU 8 MLDOHAALEST M908d OHENIHNDAQAD BUHBLA -aU-Q¢ "oMH
g ‘nodAred -9dgod oltomoiAkald | quUodiHOM 9LBLa1d9MAD0 ‘Unelel -80101€U 9229N0dU -egoduumnLOL
-9LULr UOHdBL -1981002 ‘BMHadE -quAead MwiawakduHewl > BMELD | 8 SUdMh WOl 8 ‘Aoden -od| | ‘BuHed
-Auou-oHhA -€080d1I OJOHLOOL -Y9T 08D 91MDOHLO0D SUHBNA . -odu Awoxdshulour -oduixsodu
-BH WYOHALaL -9 suHegoduwdod ‘helres X19HawaL -OHXdL d1eg0maLd . OlOH
-MHUOouOoY {OIMHBHEOL U OIUH -RERHEOU M XI9HQahA BMHamad ‘ladadpd sunHesod -HegodueNUL
1Howeurnd | M WONMHQEhA | -9hAQO X uuneaniow 199020LD Sl9HanINaddE 991109 YoHarendarewsH -nuniorodu u -ewoLge 19w
‘datHndu-qg D eioQed 980HJ0 BH OinHes -UeH 91edngiag OHHBHEODO ‘SIgH 1 MoHarendal auHesoduuaY? -910U7) "9UH auHesod
‘dowsodu | “BUSLMKA YKH -ogedgoowed 1 oinL -anieHdalqLre auduh WOL 8 ‘Usll | -BIW MUIOLOHXSL Sl9H -OW-Q§ MWE | -esoduuaifon -numniorodu
‘(ed20¥ BeH | -3HDBAQO €Ul | -Macedowed X BOXUM -911 BUHXKMLIOT n1Au qreaoduH -aniMauddsu v a19H -U1BHOU D BD | SOHALRHOIML 1 snHesod
-aui¥edalHn) | -eHe U auHes -oiehAQo 9100HQOD -l OHALALEOLIOWED SMHAWA . | -quediye qreaosndsl -xumoienAgo | -o|| “omHesod -Uraron-qg
daLoiauwoy -nmAwoody| -OUD 1 9100HE0L0 :d19Hgnwehaay | -¥edex u qiesiagey . 4 ALUWONBHEQ -nuatfow-qg 9 oMHoeag 8
auHeaoduuuniorodu u smHesoduuaon-qg
MULBHEE
woHnodAoHg 191e19urkead 191eiqurkead
nmeaomd /amodA eu SI9HLDOHKMU|[ a1qH1aWTaduelapy w_“_.__.._m._.._.““nmwﬂn_._ a0 enodk
-090 9uHed -ow_umﬂu_ﬂq:o .Mh. exgoHeLdf -mvzﬂﬂﬂou ewaj :.\ "
-ogarousy s._.uo:n_wo._. (TAK) BmaLomust a19HQOhA s19HareddaanHg woy geaawal] N
-B9 19na (D0 2 MMa1d1981001 8) EBMHeao£edQO 019MQO OJOHEOHDIO I9W
919HEOHIQ -wediodu noHauraleaocedgo HOHEOHIO BUHB080 IdLteldurAead alanwakduHerr|)
ENLEY T eTeloo/]]

B conepxaHue

30




¢’ 4

TOUYKA \'Pocm

TEXHOJIOIUA

-Wwwediodu
MWIGHHIL'IOH
-e1dATadu

2 (¥Ag1hoH)
daLoiauwoy

duvy) € vuat
-OW YoHdaw

-x9dL anHes
-oduiyaod|]

980HD0 BH Oi1HEE
-ogedgQooWed 1 OIUL
-nagedowed X BOXUM
-01ehAQo 9190HQOD
-OLD U 91D0HE010 |

-WeH a1edngiqag OHHBHEODO ‘9I9H
-auleHdalqlre auduh WOL 8 ‘ualr

-9 BUHIKNLO0T ULAL 9LegoduH
-BL/U OHIU3LEOLD0WRD 3UHAWA .
:d1aHgnweIh2adq

‘srHesoduisodu ol
-OHHegoduenLBWOLER
XewWaLoud g qreroged
SXOfBL B “I9EMMDE U MK

-91dah qLBHIOUIAg .

a miteuy

-BE UOHMNKMHM
queTon
oiAHdawxadL
qlefreo)

‘lawwediodu
ouadpdaLH|
'09¢€ uoisng

Jsapoiny
duvd

UUaTon

-gg ovH
-ere0) "EaN
eioged seH
-dotedoge|f

WL1DMD XI990X4dU

-0oU XI9HHOd¥3E U nunewdodHu
SONMHAOLOM XI9119d)10 ‘BOHMHROE
-edud ‘nuadesowrd sMHe8OETLOL
-o1 oJoHanLe yodA1aLAN OInH
-9'ewrso ¥ uMneanLow auivaeed .
‘laroaI98 qLewst U

(MnioLreHe ou ‘SOHEUINATST ‘90H
-GUIHATHN) SUHBLOILNREOWA ‘BUH
-9mkAdoed soxdshuIOL 91ModLd
‘UEBAD SI9HHIELDTBLD-OHHMUKMdL
qleauiraeHeLdh ‘Urunenngudideus
BU'T MMdalndy 1 BMHeEOHDO qred
-1QI98 OHALA1E01D0WeD ‘dresod
-ununduoder ‘UuioreHe dreamu
-geHeLdk ‘BMHOTMQOQO d1egeTE0d
‘BMLBHOU q1lBLRTadUO SUHIWA .
:DI9HALBUWIDYDHEO] |

“(1HM) v

-OLFOHX3L XITHHOUTIEHUHAIWWON-OH
-HounewdodHn BuHegoeqrou

-D1 M1DBQO 8 ULIOHLHOLILIWOM
auLmaged 1 snHesoduwdod .
{9MHIHIW 908D qLed

-1eLd1o 1 qresoduiHawAide ‘ales
-oduurAwdod ‘a0dadaLHu BLahA 1
MUNUEOL BMHRE0DRLIO0D 990HI0

suHeaowAd
-0Q0 9uHes
-0€9L/OLD|Y

MULBHeE
WoHhodAsHa
/9ModK eH
BOXUM
-oienfgo
MULDOHAUu3L
-B3Y 197'ua
919HE0HI(Q

191eiqurhead
SIGHLIOHKHU|[

1are1quAsad
alqHLanTaduelap]

(TAK) BvaLomuslt a19HgOhA S1aHaLreddaanHg

191e1quAead
EILENETN: ET ]

(D01 2 MMa1d198100d 8) EBMHeaoEedQO 019MQO OJOHEOHDIO I9W
-wediodu noHauraleaocedgo HOHEOHDIO BUHB080 Id1eldurAead alanwakduHerr||

a0

os
-woy

exodA
exdaoHeldl
seaauwal]

9UH
-exdaro)

ewaj

u/u
N

ENLEY T eTelolo/]]

31

B conepykanue




TEXHOJIOIUA

¢ 4

TOUKA \'pocm

minedu
WOHH98129MQO

1 wikeH suinaced
oiHgodA AWOHHBW

-1Q198 OHdAU91BOLO0WeD ‘aleaod
-UnnnddeIN ‘UnioLeHe qreaulr
-geHeLdA ‘BMHOMQOQO d1egRTE0d
‘BULBHOU q1BLaTadUO SUHAWA .
‘heree XIqHaLaL

-BERHEOU W XI9HQahA BMHamad
BUT 1I9W9XD U UUBTOW ‘19Lr08WKND
U uMeHE dlegiagosedgoadu u
qlBHaWmMdU ‘qlegereod sanHanA .
9I9HALBWDYDHEO] |

“(L9K) ymiov

-OHX3L XIGHHOWTTEHUHAWWON-OH
-HounewdodHW BMHeaosarou
-OM ULOBLQO 8 MLDOHLHOLOLIWOM
aunimnaged n snHeaoduwdod .
:919HgNwWoINHANWOY

‘BuHamad 99 n1d

-OHXOWEOE 3I9HH3ELDQ0) ‘Uhel
-BE MOHQOhA BUHOHLOLIGE 91D0H
-quugedu q1eaMHITO SUHIWA .
‘yonneALnd BOUSTMOIBHIWEN

2 MMELIL98100 8 BUELOUST noad
qresoduiyaddox ‘yrHesogadL u
nmaoLdA xiqHHXou'Tadu xexwed
9 YME1O1aT 199000UD LBl
-aduo ‘erelqrhead BMHaXMLIOT
9209N0dU 8 MLOOHALBLEST Uo0ad

19LHOWAdLOHM
al9HHegodUENL
-eWOLER MUK/ 1 SI9H
-Hegodueunlewolae
-9H BAgaroUdU ‘Unl
-OL/OHX3L al9HhUIEed
BBHawudu ‘Muatt

qmI9W BeH -9dg0d o19moiAgLd | qurodiHOXM qLBLE129MAD0 ‘Unwelel -OW-(§ dlegeireod .
-daLoiqUIWON -198100 ‘BMHadE -quAead nwiawasAduHewu 5 BUgLd ‘BMHegoduidaodu nauatr
‘09¢ uoisn4 -€08001I OJOHLOOU -YaT 08D 9LMDOHLO0D SUHIWA . oloHdawxadL o1oH 09¢ uoisn4 -OW X19HdBW
)sepoiny -ah suHeaoduwdod ‘heffee x19HdwaL | -daLoiquwoX edoLvetr )sepoiny | -xadl suHefre
nweAd {OIMHBHEOU U OINH -BERHEOU W XIGHQahA BMHamMad -ad nunedsuo siqg BUHegodulr | -07) "BOEMNIE og9guoisng
-odu MWIGH -9hAQO ¥ Muneaniow 199020Ud slqHanINad e asrog -0O€eQ dlBHLOoUIGE . -9OW atfadd auHere0) )sepoiny g
UULEHEE
woHnodAoHg 191e19urkead 191eiqurkead
/9%odK eH SIGHLIOHhHU|[ a1qH1aWTaduelapy 191e1qurhkead a0o
suHeaoAd XM slaHLaWad || en exodA onu u/u
-000 3UHed |O_NT>DO A._U.>>v EnaLonol o1aH P d og exgoHeldk .Gv—ao_wiou enwaj N
-ogquoudy (] O9hA IITHAURIAITUHL K.mmw_kw._u_
MULDOHAU3L -roy
-BaY 197na (D0J1d > MnaLd19a100d 8) BMHeaosedgo 019MQO OIOHEOHIO 19W
9I19HE0HI(Q -wediodu noHauraleaocedgo HOHEOHIO BUHB080 IdLteldurAead alanwakduHerr|)
ENLEY T eTeloo/]]

B conepkanue

32




¢’ 4

TOUYKA \'POCTA

TEXHOJIOIUA

-DM ULOBLQO 8 MLDOHLHOLOLWON
animaced n smHesoduwdod .
:d19HgnwoINHANWOY

‘BuHamad 99 n1d

-OHXOWEOE 3I9HHIELDQ0D ‘Uhel
-BE MOHQOhA BUHOHLOLIGE 91D0H
-quugedu 91eaUHITIO SUHIWA .
‘yaunneALnd BOUSMOIBHIWEN

3 MME1D198100D 8 BUE1OUST o8d
qregoduiyaddoy ‘umHesogadl 1

euuloLlodu vuKM eL
-9¥enW BMHaLgOL101EN
L19u0 d1egodueunLreH
-eodu U q1nhArou .
‘eArodu o10g0H

niensu minivedu | nmaowdA xiIqHHIXOoLTadu xenwed OHENINDAQAD BUHAL
BU'T MuLderu WOHH38129MQO 9 YMEL1OYST 199000UD LB -8010.€M 9229n0du
‘darHmndu-qg 1 uxkeH suimaced -oduo ‘elrelqrrAead BUHIXKMULOOT | 8 9UdMh WOL 8 ‘A2dan
‘amiaw nur oiHgodA AWOHHBW | 9229T0dU 8 MLDOHALBLEST U908d -odu Awoxdshulolr
geHdaloiqu -ofoW Bx109 -9dgod ol1omoiAald | quodiHOM 9LBLa1I9MAD0 ‘Unelel -OHXal qLegorald .
-WOX ‘eIn) K -edgo sem 199100 ‘BuHadE -quAead nwiawaAduHewru > snaLd ‘snHeaorAd ex109
09¢ uoisn4 -oikrauoou -€080d1IW OJOHLOOU -9 MO8D 9LUIOHLO0D SMHIWA . | -0QO OIONISRMIOLOH -edgou1o0||
3sopoiny | v Aalend|] ‘ad | -on suHesoduwdod . ‘heffes x19H4dLaL -X9L WaNHaHaWndU ‘arena|] ‘ed
nwelxAd -91Hndu-qg {OIMHBHEOU U OIUH -RERHEOU M XI9HQahA BMHamMad D 9UdUh WOL 8 ‘aour -a1Hndu-qg¢
-odu UWIGH BH Uieh | -3hAQO ¥ MMNEREULOW 199020UD slaHanIIad e 9a1r0g | -endarenw XiaHhUueed miTeLy og1o10d1dg qlenal 1
-Wwedliodu | -9uU X UUATOW 9890HD0 BH OiMHes -UeH 91edungiag OHHBHEODO ‘SIgH €M1 YoLreLaT XIGHWD -BE YOHXMHM deouer) n1ehaL M UL
MIWIGHHOL'GOH yoHdawxadL -ogedgoowed 1 oinL -anieHdalqure suduh WOL 8 ‘ualr -490 BWHOLIAOL0IEN quaron ‘Miehal A -9fow exgol
-e1dAradu o exgololou | -nasedowed X BIXMM -3 BUHaXMLO0T U1AU qresoduH 1awaundu /19god0oud edarHndu-qg nuatfow -odifo| | *faN
(¥Ag1hoH) ‘edatHndu -oienAQo 9100HQOD -eLl OHILALEOLI0WED SUHINA . /197019 SI9HEOHIO oiqmowou 2 | KoHdawxadL eioged seH
daLoiauwoy| expodioeH -OLD 1 91D0HE0LO0] . :PlaHgnweh2ad qregosndaedey . Z qlelehaleH BeNE0LOITO| | -doredoge|r | ()
197'0g199 d1euwst U
(MnioweHe ou ‘9OHEMINATOT ‘90H
-8UINATHU) SUHONOINBEOWA ‘OUH
-9mxkAooed aoxdshMlOL 91modLd
‘UEBAD BI9HHIELDTOLD-OHHMUKMdL
qreaurgeHeldk ‘UrnexndumodeLy
BU'T MMdalndy 1 BUHeSOHDO qred
MULBHeE
woHhodAsHg 191e1qurkead 191eiqurkead
eaotAd /onodK e SI9HLIOHKHM|[ slaHLawadueLapy _._._.mh._:“mﬂa 20> enodk
-090 aunHes ow_umﬂu_ﬂ!o SrneniRdl .Mh. exaoHeLdk miﬂﬂﬁou ewa) :.“‘ "
-ogawousy s._.uo:n_ww._. (TAK) BvaLomuslt a19HgOhA S1aHaLreddaanHg oy, sesawal o)
-B3Y 197'ua (D01 2 MMa1d198100d 8) EBMHeaoEedQO 019MQO OJOHEOHDIO I9W
9I19HE0HI(Q -wediodu noHauraleaocedgo HOHEOHDIO BUHB080 Id1eldurAead alanwakduHerr||
ENLEY T eTelolo/]]

33

B conepykanue




TEXHOJIOIUA

¢ 4

TOUKA \'pocm

‘doarHmndu-qg -deu esedQo oiMHes | drOdiHOM 91BLa129MAD0 ‘Unelel D 3UDUh WOL 8 ‘gour adarHndu-qg
‘amiam -0dnAdLOHON ¥ 9100H -quAead nwiawakduHerrt o suaLd | -endalew Xi9HhUreed eH 1910ged u
geHdaloiqu -80101 ‘BUHIMQO -y 08D 9LMDOHLO0D SUHBWA . €M1 YoLreLaT XIGHWD BUHegOdULND
-WOX ‘edn) e1%9994> oJoHgedu ‘hefree x19H4qLaL -490 BUHOLIAOL0IEN -odu OlOHHe"
1 Q9¢g uoisng -OHLIOU Xe) BQaD BuT -BERHEOU UM XI9HQahA BMHamMad 1awaundu /19god0oud -oduenLewoL
ysopoiny -BAUPULHITHN) BUH 199020L dlaHanINaddE 99109 /197019 SI9HEOHIO -ge Xxewalond | adarHndu-qg
nwerrArodu | adaiHndu-Qg | -ewMHOLOWMEES WRH -eH a1edngiag OHHBHEODO ‘BI9H qreaoemdalvedex . 9 naLsTon BH dleh «daurrer
UWIGHWWed.1 BH qleh 9 9LeIMLI0T M UW -auleHdalqure auduh WOL 8 ‘ualr ‘unuet xiqHdawxadL -9 ‘uaLer -OW-Q§ MIGH
-odu UWIGH -3 'dUVv)D | -9roir nwnikdr o Jour -3 BUHOXMLOOT ULAL 91egoduH |  -eM XI9HHBLMIawodu BUHEgOdUL -OW XI9HdOW | -ue]» ediy»
-HaUgoHeL) | € UISTOW-QE | -eulT MLD98 91D00HQOD -Blfl OHALALEOLIOWED aMHAWA . | suHeadosedgoowdod -%¥90du ao¥iqg -x9dL anHea | suisnduodsw
-Koradu 2 Y| exiogedsed -OLD U 91D0HE0L0] . :d1aHgnweIh2adq q1eg0dUENLIBHY/ « Z -BH aulnaged -oduidaod]| | SOHDIDIBINIHG I
19rogalqg qLewust
1 (MMIoLeHe OU ‘SOHaMLIATST
‘QOHENINATHM) SUHBLOILNREOWA
‘onHamKAIORd 90MI9h
-niol 91M0dLd ‘UEBED SI9HHDELD
-T'aLD-OHHMUKKAL dleaunugeH
-e1dk ‘unnexnduode sut uud
-91MdX 1 BMHEOHDO dlednglag
OHAUA1BOLOOWED ‘dlegodunud
-MdJBUN ‘UnioeHe qleanlraeH
-e12h ‘BMHaMQOQO dlegelre0d
‘BULBHOU q1BL9TadUO SUHAWA .
{heree X19HqUaL
-BEBHEOU W XIGHQOhA BMHamMad
BUT 1I9W9XD U UUBTOW ‘19Lr08WKND
U u¥eHe dleaiqgosedgoadu u
qlBHaWMdU ‘alegeT’eod sanHINA .
9I9HALBWIDYDHEO] |
"(14M) umiou
-OHX3L XITGHHOUTTEXUHAWWON-OH
-HouNewdodHW BMHeaosarou
MULBHeE
woHnodAoHg 191e19urkead 191eiqurkead
eaotkd /anodA eu SI9HLIOHKHU|[ slaHLawadueLapy _._._.m._.._:“mﬂn a0o enodK
-090 auHes .ow_umﬂu_ﬂ_!o SrneniRel .Mh. exaoHeLdk .ciﬂ”ﬁou ewa) :.“,_ "
-ogaroud s._.uo_._._wo._. (TAK) BmaLomust a19HQOhA s19HareddaanHg woy yeaauay] 2
-B3Y 19'ua (D0 2 MMa1d1981001 8) EBMHeao£edQO 019MQO OJOHEOHDIO I9W
9I19HE0HI(Q -wediodu noHauraleaocedgo HOHEOHIO BUHB080 IdLteldurAead alanwakduHerr|)
ENLEY T eTeloo/]]

B conepkanue

34




¢’ 4

TOUYKA \'POCTA

TEXHOJIOIUA

-egoduHexd -QOD0UD 1 91D0HEO0L qregoduiyaddoy ‘umHesogadL n | ‘Wxardon slaHdeLHaW uwedadd | 19109ed eald
01oHQOdU | -0l {OIMHBHEOL U OIMH | KmMaowdA xigHHaxoLTadu xexwed -9U€ qLBHLOLIGE . ‘windped. -radd ‘urnd
“ minodideH | -9hAQO X UMTeaULOW € YMaLdYST 199020UD LB ‘eArodu noHdaLoiqu -edJ noHdal
EIEETT: Tl 980HJ0 BH OivHed -aduo ‘erelqrhead BMHXKMLIOT oloHHoumewdod -WOX MINBUL -Ol9UIWOX 1917
-£20 ‘BuaLnnk -ogedgoowed 1 oML | 93239MN0dU 8 ULDOHASLEST Ka08d -HU UK OJoHaend -BHOU UWIGH | -M8 ‘BULBHOU BUHOHBa WML
nwsunedld | -uasedowed  BOXUM | qrodiHOM d91BUE19MAD0 ‘Uwelel | -31ew MunexnduTow -80HJ0 D BD SI9HE0OHD0 99 1adacd “
edawexorod -HOWST BE -01enAQo 9LI0HQOD -quAead MwiawakduHewrl > BUELd | LI9UO qiegodUENLreH. -xumoienAgo | :exudpeds seH | exudedt seH
‘KON ML | SuHSToIrgeH -OLD U 91D0HE0LO] . -19 08D 91MDOHLOOD SUHINK . -odu u awnhArrol| . I4 dLUWOMBHEQD -daroiqunoy -daroiaunoy )
exugeds seHdaLoiquwoy
helree Xi1qaHawaL 19LHaWAd1OHH
-BERHEOU M XIGHQOhA BMHamMad Sl9HHegodUENL
OIMHBHEOL U OIUH BUT 19WSXD U UFSTTOW ‘19r08IWMD | -BWOLS® UK /1 SI9H
-9hAQO ¥ MuneanLow U u¥eHe dreaiqgosedgoadu u -HegoduenlewoLge
980HDO BH OlMHed q1BHaWMdU ‘91egeTE0D SUHINA . -9H BAgdrOUIU ‘Unl
-ogedgoowed 1 oinL 9I9HABWDYDHEO]| | -OLOHXSL dl9HRMIERd
-nagedowed ¥ BOXUTM | (1Y) UMIOLOHXDL XIGHHOUTTeNUH BEHaWundU ‘nuatt
-otenAQo 9100HQOD -AWwox-oHHouTewdodHH BuHes -OW-(§ 9legereod .
-OUD U 91D0HE0L01 « | -OE9LOLIDM MLDRLQO 8 MLDOHLHILaU ‘smHesoduivsodu
‘aodogoladau OIMH | -WoX auLnaged 1 snHesoduwdod . oJoHdawxadl O10H
-9i798 ¥ 9190HQODO0LID :919HgnwoyNHAWWo)] | -daroiquwox edorxer
1 9100H80101 ‘dATan ‘BHamad 99 n1d -ad nunedauo alqg
-odu ‘ao0dadaLHu BUH -OHXOWEOE 9I19HH9810Q0) ‘Uhetl -O€BQ qLBHIOUIAE .
-eg0d1HOUTIHOEHON -BE MOHQOhA BUHOHLOLIGE 91D0H ‘gnuHegoduinsodu
Mex elolrents eddah -qumaedu q1eamMHINO SnHaNA . olJoHHesod
-odu oiHesoduAdLd {MonNeALnd BOUSIMIOIBHOWEN | -UEULBINOLER XBWSLD
-HOM M 91J0HE0L01 | D MMELDL9E100D 8 BUELOUST Mo8d -1 @ qareloged ax
‘eloLrent’ 8090d0LD qregoduiyaddoy ‘umHesogadl -¥el e ‘I9EMMIE U XK
xi9wnLoAuol eeed | uMaodA xiqHHIXoLTadu xexwed -21doh qLBHLOUIGE .
-Q0 oimHeaoduAdid € YMaLdUST 199020UD LB ‘smHesoAd
uienau -HOM ) 91J0HE0L10. -oduo ‘erelquhead BUHIKMLIOT | -0QO OIONISHMIOLOH
BUT XunLoeuu ‘Aiourent ou edaHL | 9dd8N0dU 8 MLOOHILBLEST U908D -X91 WaNHIHIWKNdL
MULEHEE
woHhodAsHg 191e1qurkead 191eiqurkead
eaotAd /onodK e SI9HLIOHKHM|[ slaHLawadueLapy _._._.mh._:“mﬂa 20> enodk
-000 9UHed KX SantsHEsAl “eh exgoHeLdk onH ewaj u/u
-ogauoudy -oiehAgo (TAK) BMaLOUSY 319HQSNK d19HALredIdIaNHL os weaawal -exdaro) N
ULDOHALaL -roy
-B91 19na (D01 2 MMa1d198100d 8) EBMHeaoEedQO 019MQO OJOHEOHDIO I9W
9I19HE0HI(Q -wediodu noHauraleaocedgo HOHEOHDIO BUHB080 Id1eldurAead alanwakduHerr||
ENLEY T eTelolo/]]

35

B conepykanue




TEXHOJIOIUA

¢ 4

TOUKA \'pocm

-qLreHounddadodu 1 119u0 qieaoduenLreHe BUHIXOL
unadaodu ad1n g ux -odu u ainhArou . -ouded 1 BUH
-g0duiHando ageq eH ‘aodoL -egoduugAr
BuHegogedgo umdoL -Herad xuxdsnhnded. (unur ‘unaoondLo
-#oedL noHaueArvant WSMHBEOEILOLIDH D -oen dodelr | 1awamndu a19H
-HU YSMUSHILET OIUH SOMh WOL 8 ‘BUHXK ‘dewndueH) | -aoHd0) adoL
-s0dwoou n Adogias yanTeALnd BOUSMOIBHIWEN O -edgoeu siagodioed UMIOLOHXDL | -Metad WoMD
KAWOHHBHEODO % 91O0H MWUE1D198100D 8 BMELOUST Moad ZEICET[JIVEE:] xexodK eH -9huded.
-QOD0LID 1 9100HE0L qregoduinaddoy ‘umHesogadl u | ‘Wxaldan slaHdeLIHIW BWUHegogqLoU woHdolxoeg
-0l {OIMHEHEOL M OIMH | UMEOLIA XIGHH¥OoL'Tadu Xexwed -9f€ qLBHLOLIAE . -O1 o19mol g exgooud
-9hAQO X MUeENLOW € YMaLOUST 1990d0UD aLBLST ‘erArodu -Arsuoou Ut -1 "BEUMDE BUL
990HDO0 BH OinHes -9duo ‘erelqurhead BUHIKMLIOT oloHHouewdod ‘d0ENNDE 98 aunHesod | -oren edoxer
-oeedQoowWed M oML | 9223N0dU 8 ULDOHAUDLEIT 908D -HU WK oloHAaurend -OHJ0 BH WMH -UHBYY) 'BUH | BEWNDIE BNEO0D
19109ed WOH -naeedowed N BOXUM | dUOdLHOM 9LBLE199MADO ‘UWelel | -alew uunexndpuron -axedgoeu -egoduHexd -nd1Q *G N
-dotedogerr -01erAQo 910HQOD -quAead nwiawaAduHeru o BMaLd | LI9UO dlesoduEnLreHe xiqHdoiyag HaodLoeH eioged seH
ADOW YU | SuHSHLOUIag -OLD U 91D0HE010] « -YoT MO8D 9LMDOHLOOD SUHBIL « -odu 1 awmhArrol] . Z SMHEeTE0) SUHBRAE -doredoge|r | ¢
M1DOHALALEST NOH
-H981390D MWeher
-BE D MME1DL98100D 9
godadaL XI9HHET X1980.10LeHe
-HW XI9HALSLegRHEOL migodduno nuiowr
X198MhYOLDA WOLDhA -OHX3L 918HawudU . mitogedgo
2 ‘UrHaLhouTadu ‘euntorodu UM eL 199020UD 9l98
elHaweHdo XIGHILrBHOUDI3D -9¥eW BUHBLEOL0IEN -ogeq ‘mingd
OJOHHD81D -odu 1 ymdadagodu 119uU0 q1egaodUEnLreHe MNIOLOHXDL -edJl yoHdaL
-Q0D BWH oduw g uxigoduiHs -odu 1 a1mhAuou . xexodA eH | -Oi9UWOX MLD
-ereod BuT -ndo sgeQ BH BMHEE ‘aodoL minged.t woH -OHXOoWeog
golHaweHdo | -ogedgo mndoixsedt -werad xmundshudedl -daLoiquwoy "BUH
XI9HAGLeHOM. WoHaLreATnanTHu WaMHeSOEILIOLIDU D BuHegogdrou | -aHawudu iad
-ad aoheedgo WOMUSHALRT OIUH SLdMh WOL 8 ‘BUHIX -OU MWBLD | -9¢h) “UOHUD
HOUOL ‘BUHIXK -sod1oou u Adogiag nonneALnd BIUSMOIBHIWEN D -edgoeu si9godioed -OHXXOWEOS -edl poHdaL
-edQosu BUH KWOHHBHEODO 9120H MME12198100D 8 BMELOUST nogd 1 a19Hdo1xa8 ‘BMHaHaWMdU -OI9LWOX 2
MULEBHEE
woHnodAoHg 191e19urkead 191eiqurkead
eaotkd /anodA eu SI9HLIOHKHU|[ slaHLawadueLapy _._._.m._.._:“mﬂn a0o enodK
-090 9uHed KX SantsHEAl “eh exgoHeLdk ouH enwaj u/u
-ogauousy -oiehAgo (FAK) BMaLOUSY 319HQINK d19HALredIdIaNHL os weaawal -exdaro) N
ML1DOHALaL -roy
-Ba 19'na (D0OJ® 2 MMaLd198100d 8) BMHeaogedQo 0131MQO 0JOHEOHIO 19N
9I19HE0HI(Q -wediodu noHauraleaocedgo HOHEOHIO BUHB080 IdLteldurAead alanwakduHerr|)
ENLEY T eTeloo/]]

B conepxaHue

36




¢’ 4

TOUYKA \'POCTA

TEXHOJIOIUA

MLOOHAL9LEST YOH ‘BegoHOL)
-H9813Q0D MWeher SuHaXedgoEH
-BE D MME1DLIE100D @ qrerogedgQ
XI9HHeT X198010LUeHe ‘rHegogadL
9029d9LHM XI9HALBL myaodduno nuiowr XUHIDhUHXDL
-BERHEOU XI98MhHOLIK -OHX3L 91BHawudU . WauHalT
WOLIhA D ‘UMH ‘euntorodu UM eL -0IQOd J YU
-91hoUTadU XIGHALeH -9¥eW BUHOLOLOIEN -offemn X1980L
-ouddachodu M Und 1i1quo qieaoduenLreHe -0l nndpedioL
-29¢podu adu 8 ux -odu u a1mhArou . -o¢ qLerreo)
-goduiHaundo sgeqg eH ‘aodoL *daLoiaumwon
guHeaogedgo mmdoL -yerrad xuxdshuded. BH SUHIX
-%oedL yoHalreArnant WOMHBEOEILOLIDU D -edQoem aiune
-HU YOMUSHALRT OIMH SLOUh WOL 8 ‘BUHXK -Adreg ee
-sod1oou 1 Adogiag yauneALnd BousmolsHaWeN O |  -edgoeu alqgodioed -490 01080101
KWOHHBHEODO ¥ 9100H MMa15198.100D 8 BMaLdUalr noad 1 a19Hdo1Mo8 Kwgasorod
-QOD0UD 1 91D0HE0L qregoduinaddoy ‘umHesogadL u | ‘Wxaldon slaHdeLHaW nidsgemnod| |
-0 {OIMHBHEOL M OIMH | KKMaOLIA XIaHHa¥ouTadu xexwed -9U€ qLBHLOLI9E . ynHesogadL ‘wewred
-9hAQO X unhean1on € YMaLOUST 1990d0UD qLBLST ‘eAdodu XUNIDhUHXDL | Wu¥IShUdedl | BUETEU Ol08
980HJ0 BH OiuHes -9duo ‘erelquhead BUHIKMLIOT oloHHouewdod WAUHITOILQ | -OLO0() ¥ MWIGW | -OL0J undeds
-o£edQoOWed M oML | 9229N0duU 8 ULDOHADLEST 908D -HW WK oloHAarend -02 D YMURY | -sBlaaredu | -o10d ex1og
1[910ged YOH | -nagedowed X BOXUM | qrodiHOM d1BUE19MAD0 ‘Uwelel | -31ew MuNexndbUTow -EM XI990101 ‘UWBUH -edoQ ‘9 N
-doredoger -0/ehAQO 9120HQOD -quAead nwiawaAduHeru o BMaLd | LI9UO diesoduenireHe nnugediolod | -eaogadl d BD eioged seH
edowexolo@ | SMHIHOLIAg -OUD Y 91J0HE0LO0] . -Y9T 108D 9LMIOHLOOD SUHIWL « -odu u awnhArrol] . Z SWHETED) | -9LMWONBHEQ -doredoge|r | |
M1DOHAL91E3T MOH BWH
-H391590) NWeher -Bg0E€ILOLDH
-BE D MME1DLIE100D 18 OlamyaHauer
XI9HHEYT X198010LeHe BUT euned
8029daLHM miaodduno nuiowr eiewdod
XI9HGLr91egRHEOL X198 -OHX3L 91BHawudU . dogiag *(BuH
-Mhyo12A woiank 3 ‘euntorodu Uim eL -axedgoen
‘UnHaLhouTadu XIaH -9MBW BMHOL'EOLOIEN golHawledd
MULEHEE
woHhodAsHg 191e1qurkead 191eiqurkead
Cueaowkd /avodK eu SI9HLDOHKH|( s19HlowradueLapy w_“_hwh.h““nwﬂa: a0o eod
-0Q0 9uHes M.umﬂﬁ!o .Mn: exgoHeLdk mzﬂ_ﬁﬁou ewaj :.“‘ "
-ogawousy s._.uo:n_ww._. (TAK) BvaLomuslt a19HgOhA S1aHaLreddaanHg oy, sesawal o)
-B91 19na (D01 2 MMa1d198100d 8) EBMHeaoEedQO 019MQO OJOHEOHDIO I9W
9I19HE0HI(Q -wediodu noHauraleaocedgo HOHEOHDIO BUHB080 Id1eldurAead alanwakduHerr||
ENLEY T eTelolo/]]

37

B conepykanue




TEXHOJIOIUA

¢ 4

TOUKA \'pocm

1oged
WELHOW 101
-BHLIoUI9g ‘eX
-geLdiqa qiu

g029daLHU
XI9HILS1eERHEOL X198
-Uh1o12A WoldhA 2
‘UnHaLhouTadu
XI9HALreHOUD29
-odu v ymdadadodu
aduw 8 uxigoduiHs

MLOOHALSLEST UOH
-H9813Q0D MWeher
-BE D MMELDLI9L00D g
XIGHHeT XI99010LeHEe
myaodduno nuiowr
-OHX3L dlBHawudu .
‘euntorodu vum eL
-9XeW BMHaLgOL0lEN
119U0 qregodUenLreHe

-oxodu 19hg -ndo a€eQ eH BUHes -odu v 9imhAirou . uxgeldiqsg
wodoiox g | -ogedgo undoiraedL ‘godouerad YELHOW {109
‘BMHIMawWoOU YOHALreATMaNTHU XuHIShMbeds WanH -edorod xiqH
eg1o108d 101 YOMUIHALRT OINH -e90€9LOLdU D SLOUh -Helehauded
-Kduenreny -sod1oou u Adogiaa *MOUNeALUD BOUDMOIBHOWEN D WOL 8 ‘BUHNKedgoem exgololrou
*atoged WOH KWOHHBHEODO 91J0H MMa15198100D 8 BMa1dKalT noad s1qgod1oed 1 aiqHdoL {(edsadaLHu
-dotedoger -QOD0LD 1 91J0HEO0L qregoduiyaddoy ‘umHesogadL n | -xa8 ‘UxaLdsh siaHdelr WSLD0HHIQ
BH SI9HHSL | -OJ {OIMHBHEOL M OIMH | KMEOLIA XIGHHKOU'TadU Xexwed | -HOWSLE 9LBHLOLIGE « logedolod -020 ‘eLa8d
-9010170U | -9hAQO X MUTIREMLOW € YMaLOUST 1990d0UD qLBLST ‘ernAdodu uMgeLdIq8 UM ‘BUHIMAW
‘uncbed.ioL 980HDO0 BH OivHes -aduo ‘erelqrrhkead BUHIXKMLIOT oloHHouewdod -goLlolfou uw -OU BW34Q0
-o¢ aI9HHEeL -ogeedgoowed M oML | 9223MN0du 8 MLDOHALBLESY Ka08D -HU WK oloHAarend -elUeLE UWIGH 19hA) ea1d «exgeLd
-enauded 101 | -Magedowed X BOXWUM | qrodiHOM d91BE19MADO ‘Uwelel | -31ew MuNedUbUTow -80HD20 D 8D | -Hedidodu ol -199010¢H»
edsw | -suwdodo 8D -0iehAQo 9190HQOD -quAead nwiawaAduHeru o BMaLd | LI9UO diesoduenireHe -xumoiehAQo | -oHhogeldidg | auisuduodamw
-exolod ‘|| | -sumoienkgQ -OUD 1 9LJ0HE010] . -YaT O8I 9LMIOHLOOD SUHIWL » -odu 1 awmhArrol] . Z ALUIWONBHEO] | eHg0LOITO | | SOHIJeIMSHYG | Gl
euyed
BUHSHEAX0D
BUT tewdod
aredgiag
*(suHaxKedg
-0€un nLooxead
SMHIMISgoL!
‘sumaddox
yegolodn
MULBHEE
woHnodAoHg 1qreiqauhead 1arelqukead
nmeaomd /amodA eu SI9HLDOHKMU|[ a1qH1aWTaduelapy w_“_.__.._m._.._.““nmwﬂn_._ a0 enodk
-0Q0 duHes .M.umﬂﬂ!o .Mh. exgoHeLdk .wiﬂ”ﬁou ewaj :.“,_ "
-ogaroud s._.uo_._._wo._. (TAK) BmaLomust a19HQOhA s19HareddaanHg woy yeaauay] 2
-B9 19na (D0 2 MMa1d1981001 8) EBMHeao£edQO 019MQO OJOHEOHDIO I9W
9I19HE0HI(Q -wediodu noHauraleaocedgo HOHEOHIO BUHB080 IdLteldurAead alanwakduHerr|)
SnHaxIropod||

B conepkanue

38




¢’ 4

TOUYKA \'POCTA

TEXHOJIOIUA

UWTIMEOL BUHBEODBLLIOD 990HI0
BH 19iMLrpHON qremadeed U suH
-amad 99MQo awmnioxeH :suukdi

8 U OHareATnan’Hu daieloged
‘MWeNnHLOda8d 1 wolodetsu 2
91J0HALALET OIAHLIBWE0D U WOl

-oJef’au d 08129hUHTAdLOD SOH
-gohA d1resiqgoenHeldo suHank .

:919HgNWDINHANWOY]

suHegowAd

-0Q0 OJOMIShMIOLOH
-X91 WaunHaHawudu

3 3LdUh WOL 8 ‘aour
-endalenw xigHhUueed

19H ‘BMHamad 99 ULd €1 YBLeLdT XIGHWD
-daLH|| Beh -OHXOWEOE 9I19HH2810Q0) ‘Uhelr -990 BUHOLAOLOIEN
-0ILNE ‘WeNHUH -BE MOHQAhA BUHBHLOLIGE 91D0H 1awaudu /19god0oud
-hOLOM WIGH -quugedu 91eEMHITIO SUHIWA . /19TOLOW SI9HEOHDI0
-huueed ou ‘yannehLnd BOUSMOIBHIWEN D qregoemdaivedex .
eurendalen ol M1g12199.100) 9 BUaLOUaT noad ‘nrustt
-oHgahA dog qreaoduinaddoy ‘unHeaogadi n | -eun Xi9HHSUMIAWOdU
-10 U MdMo|| minivedu | umaowdA xigHHIXoUTadu xexwed | suHeaosedgoowdod
*9ffna WoH WOHH28123MQO € YMaLdYST 1990d0UD LB qlegoduenLreHe . andogo g
-Hod1MalreE 8 1 uxkeH suimaced -aduo ‘erelduhead sMHaXMLOOT ‘ewArodu ologoH 09¢ uoisny UAHIHUITD
SUOUh WOL 8 oiHgodA AWOHHBW | 9229MNodu 8 ULDOHABLEST Ua08d OHENINDAQAD BUHAL 3S9pOoINY | -0 BMHETEOD
‘nodAred -9dg0d o19moiAgLd | qurodiHOM qLBLE129MAD0 ‘UnWeleL | -80101en 9339nodu 8 oiqimowou d> unnHKd|]
-91ULf NOHdBLr -199100 ‘BuHadE -quAead nwiawaAduHewu 5 BUaLd oKk wol g ‘Aaoen JOWENHEX *yodog>
-Auou-oHhA -€080d1I OJOHLOOL -Y9T MO8D 91MDOHLO0D SUHBNA . -odu Awoxdshuiour -9 1 ¥odogd BUHEeTEOD
-BH WOHAUaL | -9 anMHeaoduwdod . ‘hefree X19H4qLaL -OHXal qLegoald . BUHETEOD unnHKd
-UHLouoY {OIMHBHEOL U OINH -BEBHEOU U XIGHQOhA BMHamMad ‘ladacpd OIMIOOHX3L | *OdOQD WMMH
M WONMHGShA | -9hAQO ¥ MUNeaniow 1990d0UD slqHanINad e asrog noHauendalewsH q1ad1owd -erreod ndu
2 eroged 9890HDJ0 BH OiMHed -veH q1edngiag OHHBHEODO ‘SI9H 1 YoHaLrendaL -oed ‘WoHues 09¢ uoisn4
dowysodu | “BuaLMhA UKH -ogeedgoOWed 1 OInL -auleHdalqlre SUduh WOL 8 ‘USlf | -BIW UMIOLOHXIL SI9H -UT MWIGHdSH )S9poIny
‘(e20l BeH | -9HDKAQO €M | -MEERAOWRD ¥ BIXWTM -9 BUHaXMLD0T n1AU qreaoduH -aniauddau 1 aI9H -9XKHM D BD ‘(avd)du HUREUT UIGH
-auinedaLlHn) | -eHe u auHes -oienAQo 9100HQOD -BLLI OHILBLE0LI0WED aNHAWA . | -queAiye diegoendsat -xumoienkgo -y Huesut -doHaHM 1
daLoiquwoy| -umAurood|| -OLD 1 91D0HE0L0] . :D1aHgnwerhaag | -vedex u alesiqgey . Z 9LUWONBHEO|| | WIGHASHIXH|Y auHareag 9l
‘HUREUT UITHASHIKH)Y
MULBHeE
woHhodAsHg 191e1qurkead 191e1qurhkead
Cueaowkd /avodK eu SI9HLIOHhHU|[ a19H1anTaduelap] L“_WMMHDMMQ: a0o vod
-0Q0 9uHes Om_umﬂu_ﬂq:o .Mm: exgoHeLdf mzﬂ_ﬂﬂou ewaj :.“,_ “
-ogawousy s._.uo:n_ww._. (TAK) BvaLomuslt a19HgOhA S1aHaLreddaanHg oy, sesawal o)
-B3Y 197'ua (D01 2 MMa1d198100d 8) EBMHeaoEedQO 019MQO OJOHEOHDIO I9W
9I19HE0HI(Q -wediodu noHauraleaocedgo HOHEOHDIO BUHB080 Id1eldurAead alanwakduHerr||
ENLEY T eTelolo/]]

39

B conepykanue




TEXHOJIOIUA

¢ 4

TOUKA \'pocm

-9U2390 WIGH
-wwedlodu
WIGHHAL'9OH
-e1dAradu

2 (¥Ag1hoH)
daLoiauwoy

i
-BLHOHOLIWOM
MWI9HXHaTou
2 Uurafo-q¢g
SuHes
-oduidaody|

MMNeaULOW 990HD0
eH oiMHeaogedgo
-OWed U oinLngeed
-OWBD Y BIOXUMOIBh
-AQo d120HQOD0UD U
9120HE0L10] .

199020U Sl9HanINadGE 99109
-WeH a1edngiag OHHBHEODO ‘BI9H
-gnieHdalqlre auwduh WolL 8 ‘yalr
-3 BUH3KMULD0T U1AU 9resoduH
-BLU OHIUALEOLD0WRD SUHBWA .
:d1aHgnweIrh2adq

‘BuHegoduidaodu
oloHHesgod
-UENLRIWOLER XRIWDLD
-2 a d1eloged 9
-Hel e ‘I9EUNIE U UXK
-a1doh dlBHIOUIAG .

noxmiadx
WOHXNE
-ffou > edaH
-YS1HON qual
-OW 91eTe0)

WMHBHNTB0D
BNEOHRLIL
‘uxdogd
gOLHIHOU
-WOX 9unHes
-oduisod||

09¢€ uoisn4
3sapoiny

g UNdoQd amnH
-emeo) /N
eioged seH
-doredoge|(

L

W1DM1D XI990MIU
-ou XI9HHod13KE U nunewdodHu
80MMHhOLOM XI9.L19d)10 ‘GOMMHKOE
-edud ‘yadeaowrd sBMHe8OEaLOL
-2U OloHauLHe nodA1auAy oinH
-9’ewrso ¥ uMneanLow auivaeed .
‘i9ifogiqg q1ewar n

(MnioweHe ou ‘SOHENINATST ‘90H
-8UINATHN) SUHSNOILNBEOWA ‘OUH
-9mxkAooed aoxdehMiOl 91modLd
‘UEBED SITHHIELOTBLD-OHHUKMAL
qreaurgeHeldk ‘UnnexndumodeLy
BUT ntndarndy n sMHeaoHd0 ated
-1Q198 OH4AU91BOLO0WeD ‘aleaod
-ununduoders ‘UuioLreHe dreauu
-geHeLdA ‘BUHIMQOQO d1egere0d
‘BULBHOU 91BL3TadUO SUHBaWA .
9I9HALBUWIDYDHEO] |

(13K) umiowr

-OHX3L XIGHHOWUTTEHMHAWWON-OH
-HounewdodHH BMHegogdou
-DM ULOBLQO 8 MLDOHLHOLOLWOM
animaced n smHesoduwdod .
{9MHOHIW 908D qLed

-neLd1o 1 qresodviHawAide ‘ares
-oduuAwdod ‘aodadalHn eLanh n

BuHeaowAd
-0Q0 duHes
-0E9L/OLD|Y

MULBHeE
WoHhodAsHa
/9ModK eH
BOXUM
-oienfgo
WULDOHALdL
-B3Y 19'ua
919HE0HI(Q

191eiqurkead
SIGHLIOHKHU|[

19re1quAsad
alqHLlawTaduelap]

(TAK) BmaLomust a19HQOhA s19HareddaanHg

191e1quAead
SlqH1aWTad]|

(D0 2 MMa1d1981001 8) EBMHeao£edQO 019MQO OJOHEOHDIO I9W
-wediodu noHauraleaocedgo HOHEOHIO BUHB080 IdLteldurAead alanwakduHerr|)

a0

os
-woy

exodA
exaoHeldl
seaauwal]

9UH
-exdaro)

ewaj

u/u
N

ENLEY T eTeloo/]]

B conepkanue

40




¢’ 4

TOUYKA \'Pocm

TEXHOJIOIUA

minedu
WOHH®8129MQO

n mxAeH suLmased
oiHgodA AWOHHaW
-adg0> ol1amoikaLd

BU'T MMdalndy 1 BUHeSOHDO ared
-1Q198 OH4A91BOLO0WeD ‘ateaod
-UNnmddeIN ‘UnioLeHe qreaunlr

-geHeLdA ‘BMHOMQOQO d1egeTE0d
‘BULEHOU qLBL9TadUO SMHINA .

‘heree X19HaUaL

-BERHEOU M XIGHQOhA BMHamMad
BUT 1I9W9XD U UUBTOW ‘19Lr08WKND
U uMeHE dlegiagosedgoadu K
q1BHaWMdU ‘d1egereod SUHINA .
9I9HALBWDYDHEO] |

“(19M) ymiov

-OHX3L XIGHHOUTTEXUHAWWON-OH
-HouewdodHU BMHe8OEqLrOL
-2U U1DBLQO 8 ULDOHLHILILWOM
aunimnaged n snHeaoduwdod .
:BI9HgNWDINHAWWO)

‘BuHamad 99 n1d

-OHXOWEOE 3I9HH3ELDQ0D ‘Uhel
-BE MOHQOhA BUHOHLOLIGE 91D0H
-quugedu q1eaMHITIO SUHIWA .
{nanneALnd BOUSMOIBHIWEN

D M1E1D198100D 8 BUELOUST noad
qregoduiyaddoy ‘umHesogadl

nnaoLA xiaHHaXou'Tadu xexwed

9 YM=1O1aT 199000UD LBl
-aduo ‘erelquhead BMHaXMLIOT
9209MNodu 8 ULDOHALBLEST Ka08d

191HOWAdLOHM
9l9HHegOdMENL
-BWOLER UM /Y BI9H
-Hegodueunlewolae
-9H BAEILOUDU ‘UNl
-OLrOHX3L dl9HhUIERd
BBEHaWMdU ‘nuat’
-OW-(¢ dlegereod .

qMmI9W BeH -1991002 ‘BMHadE | qrrodiHOM d1BLa193MA20 ‘Uwerer ‘BMHegoduidaodu
-datoiquwon -€080d1IN OJOHLOOL -quAead MwiawaAduHeww o BUELD oJoHdawxadl OI0H
‘09¢€ uoisn4 -a anHeaoduwdod . -Y9Y 08D 91MIOHLO0D SMHBWA . | -daroiquwo edowyer UZGEL]
ysapoiny {OIUHBHE {heree X19HALBL -ad nunedauo aiqg -1T’90D 19Tng
NETEET -OU U OIMHBhAQO X -BERHEOU M XIGHQahA BMHamMad -0€eQ 91BHIoUIaE . andogo 1
UULEHRE
woHhodAsHg 191e1qurkead 191e1qurhkead
/anodA eu SI9HLIOHKHM|[ slaHLawadueLapy 1aieiqurhead 20>
suHeaoAd Boxum alaHLawad || en exodA ouH u/u
-000 3uHesd |°_NT>WO A._U.>>v EnaLonol o1aH P d og exdaoHeldl |N¥S_0.QOU enaj N
-ogquoudy ] O9hA IITHAURIAITUHL KMHOEO.:
ULDOHALaL -roy
-BaY 197na (D0J1d > MnaLd19a100d 8) sBMHeaosedgo 019MQO OIOHEOHIO 19W
9I19HE0HI(Q -wediodu noHauraleaocedgo HOHEOHDIO BUHB080 Id1eldurAead alanwakduHerr||
ENLEY T eTelolo/]]

1

B conepykanue




TEXHOJIOIUA

¢ 4

TOUKA \'pocm

-OHHOUTTeWwdodHU BUHeSOEILOU
-DM ULOBLQO 8 MLDOHLHOLSLIWOM
animaced n smHesoduwdod .
:BI9HgNWDINHAWWO)]
‘BuHamad 99 n1d
-OHXOWEOS 3I9HHIELDIQ0D ‘Uhel
-BE MOHQAhA BUHBHLOLIGE 91D0H
-qumMgedu 91eEMHITIO SUHBWA « 19LHaWAdLOHHM
‘neanneALnd BOUSTTOIBHIWEN 9I19HHeg0dUENL
D M1E1D198100D 8 BUELOUST nosd -BWOLER MUK/ 1 SI9H
qresoduiyaddox ‘yrHesogadL u -HesoduenLewoLge
minidedu | umaowdk xiIqHHaouTadu xexwed -9H BAgqroudn ‘Unl
WOHH28129MQO 8 YMaLdYST 1990d0UD ALBLUSYT | -OLOHXSL dl9HhUueed
1 nxkeH suinacsed -aduo ‘erelquhead BUHaKULOOT BEHaWundU ‘nuat’
oiHgodA AWOHHaW | 8229Modu 8 ULJoHABLEST Ua08d -OW-(§ 9legereod .
qMmI9W BeH -adg0d o19moiAdLd | qurodiHOXM qLBLEa129MAD0 ‘UneleL ‘BMHegoduidaodu unneenireAe
-daLoiqUIWON NUSTOW-QE -198100D ‘BMHadE -quAead nwiawasAduHewu 5 BUgLd oloHdawxadL o1oH -na uupodid
‘09¢ uoisn4 UMHIX -€080d1IN OJOHLD0L -y9T 08D ALMIOHLO0D SUHOWA . | -daroiquwoy edoier -eH JHudaT BUHIX
Jsopoiny | -edQoeu xiaH | -an suHesoduwdod . ‘helree X19HqUaL -ad nunedsuo aiag -H3d ‘MUATOW | -BAQOEU OLOH
WOMHBh | -hHldulreadoL {OIMHBHEOL U OINH -@ERHEOU M XI9HQahA BMHaMad -0€BQ dLBHIOUIaE . oimnesunLrehe ea1o108) | -hMloureadol
-9U29Q0 WIGH -0 suHelre | -9hAQO M uMTTeaULOW 199020UD sl9HanINaddE 991109 ‘BMHegoduidaodu -ug qletfeod | ‘uuaTowW e -0 anHere
-Wwedlodu -02 ‘dUv) ¢ 9890HDO0 BH OlMHes -UeH 91edngiag OHHBHEODO ‘SIgH oloHHesgod 1 oxmiqdy WMHMaHG | -0D 1 undogd
WIGHH3L'EOH NUBTOW NOH -oeedgoOOWeD 1 OInL -anleHdalqure suduh WOL 8 ‘Uslr |  -UEMLBIWOLER XBWSLD WOHXMaToLU ‘laurendaten avHesor
-e1dAradu | -dowxadL BMH | -nacedowed X BIXMUIM -9 BUHaXMLD0T n1AU qreaoduH -nd 8@ qreloged ax D edsHuWaL | BMMNIBhUEUD -3 ‘g N
3 (@AgLhoH) -egofroLroom -oienAQo 9100HQOD -l OHILALEOLD0WED dUHINA . -MeL © ‘I9EMNDIE U UXK -HOX quUaTOW ‘MnmiAdLd eloged seH
doLroiquwoy| | auHaTegod|| -OLD M 91D0HE0L0] . :2laHgnwh2ad -o1doh qLBHIoUIag . Z qlegoawdd|| | -HOM EULrBHY -doredoge|r | g}
197od199 d1eusr u
(MniowreHe ou ‘9OHEUINATOT ‘O0H
-GUINATHWN) SUHBLOINREOWA ‘OUH
-9xAooed aoxdshMIOL 91ModLd
‘UEBAD SIGHHIELDTOLD-OHHMUKMdL
qleauiraeHeLdk ‘Umnexngurodeus
MULBHeE
woHnodAoHg 191eiqurkead 191e1qurhkead
eaotkd /anodA eu SI9HLIOHKHU|[ slaHLawadueLapy _._._.m._.._:“mﬂn a0o enodK
-090 9uHed saxum SantsHEAl “eh exgoHeLdf ouH enwaj u/u
-ogauousy -oiehAgo (FAK) BMaLOUSY 319HQINK d19HALredIdIaNHL os weaawal -exdaro) N
M1DOHALAL -roy
-B3Y 19'ua (D0 2 MMa1d1981001 8) EBMHeao£edQO 019MQO OJOHEOHDIO I9W
9I19HE0HI(Q -wediodu noHauraleaocedgo HOHEOHIO BUHB080 IdLteldurAead alanwakduHerr|)
ENLEY T eTeloo/]]

B conepxaHue

42




¢’ 4

TOUYKA \'POCTA

TEXHOJIOIUA

qQmIGW BeH 1 mikeH suLmased -aduo ‘erelquhead BUHINKULOOT BgHaWudu ‘vt
-daLoiauwox oiHgodA AWOHHBW | 9229T0dU 8 MLDOHALBLEST U908d -OW-(§ 9legereod .
‘09¢€ uoisny -9dgod ol1omoiAkald | quodiHOM 9LBLa1d9MAD0 ‘Unelel ‘BMHegoduLdaodu
ysapoiny -198100 ‘BUHadE -quAead MwiawaAduHeww o BUELD oJoHdawxadl O10H
NEVEETY -€080d1IN OJOHLOOL -Y9Y 08D 91MIOHLO0D SMHBWA . | -daroiquwox edowyer BUHegodu1IND
-9U2990 WIGH | |y 8 uuat | -9n snHeaoduwdod . ‘heree X19HqUaL -ad nunedsuo siag -odu OJOHHes Awal
-Wwwediodu -OW YOHdaW {OIHBHEOU U OINH -RERHEOU M XI9HQahA BMHamMad -0€eQ d1EHYOUI9E . -odueniewoL | oikHHeTes eH
WIGHHAL'90H -xadL anHes -9hAQO ¥ MuneanLow 199020UD 3l9HanIIadGE 99109 ‘uHegoduidaodu -ge Xewalond | gowvodu-q§
-e1dAradu -oduixaod|| 990HD0 BH OiMHed -UeH 91edungiag OHHBHEODO ‘SIgH olJoHHegod a yawatfow exloged «KHyeeunt Aw
2 MAg1AoH ‘umneALnd -ogedgoowed 1 oinL -gnieHdalaue auwduh Wol 8 ‘yalr -UENLRIWOLER XRIWILD xiaHdawxadL -€ed ‘heree -OHABHIKHM
‘(dowdsodu) | xigHWswQodu | -Magedowed M BIOXMM -9 BUHaXMLO0T U1AU qresoduH -12 8 d1eloged 9 suHegoduide | xuxdshudedd ou duHdA] »
BMOOT BBH |  EUUBHY "hel -oienAQo 9100HQOD -l OHALBLEOLIOWED SUHINWK . -¥el e ‘I9EMMIE U XK -odu goxiqg M Xxu¥dahua | amnisnduodoamw
-auedalH)| | -ee suMHBMad -OLD 1 91D0HE0LO0] . :P1aHgnweLh2ad -a1dah aLsHIoUIag . Z -BH 9MLUEERY | -OUf SUHBMIY | SOHIIBLHIHG 6l
197og199 q1eusr u
(MnioweHe ou ‘SOHENINATOT ‘90H
-8UINATHN) SUHONOINBEOWA ‘OUH
-amxAdoed aoxdanulolr 9imodid
‘UEBAD DI9HHIELOTBLD-OHHMKhNAL
qleavuraeHeLdk ‘Urmnexngurodeus
BUT Mudaindy n BMHegOHDO died
-1QI98 OHALR1B0LD0WeD ‘dresod
-ununduoders ‘UnioLreHe dreauur
-geHeLdk ‘BUHIMQOQO d1egereod
‘BMLBHOU 9LBLUaTadUO aNHAWA .
‘hefree X19HauwaL
-BERHEOU UM XIGHQOhA BMHamMad
BUT 19W3XD N UUBTOW ‘1aUrogainmnd
U u¥eHe dleaiqgosedgoadu u
q1EHawWKdL ‘qreser’eod auHamA .
9I9HALBWIDYDHEO] |
(1K)
WNWUIOLIOHXDL XITHHOUTTENUHAWWOMN
MULBHEE
woHhodAsHg 19re1quAead 191eiquhead
eaotAd /onodK e SI9HLIOHKHM|[ slaHLawadueLapy _._._.mh._:“mﬂa 20> enodk
-090 aunHes ow_umﬂu_ﬂ!o SrneniRdl .Mh. exaoHeLdk miﬂﬂﬁou ewa) :.“‘ "
-ogawousy s._.uo:n_ww._. (TAK) BvaLomuslt a19HgOhA S1aHaLreddaanHg oy, sesawal o)
-B3Y 197na (D01 2 MMa1d198100d 8) EBMHeaoEedQO 019MQO OJOHEOHDIO I9W
9I19HE0HI(Q -wediodu noHauraleaocedgo HOHEOHDIO BUHB080 Id1eldurAead alanwakduHerr||
ENLEY T eTelolo/]]

43

B conepykanue




TEXHOJIOIUA

¢ 4

TOUKA \'pocm

19708198 q.LeLdY 1

(MniowreHe ou ‘SOHENINATST ‘90H
-8UINATHN) SUHONOINBEOWA ‘OUH
-3xAooed aoxdshMIOL 91ModLd
‘NEBAD SI9HHIELOTBLD-OHHMKMdL
qleauiraeHeldh ‘Urmnenngudideus
BUT nndarndi n sMHeaoHd0 aled
-1Q198 OHdAU91BOLO0WeD ‘aleaod
-UNUMIDBLN ‘UMIoLRHE qLeauLr
-geHeLdA ‘BMHIMQOQO d1egere0d
‘BULBHOU q1BLaTadUO SUHAWA .
‘heTee XIgHaaL

-BEBHEOU U XI9GHQOhA BMHamMad
BUT 1I9W9XD U UUBTOW ‘19Lr08WKND
U u¥eHe dleaiqgocedgoadu u
qlBHaWWdU ‘dlegereod anHaNA .
SI9HAL'BWIDYDHEO] |

“(L4KH) yumlou

-OHX3L XIGHHOUTTEXUHAWWON-OH
-HounewdodHW BMHeaosarou
-DM ULOBLQO 8 MLDOHLHOLOLWOM
animaced n smHesoduwdod .
:919HgNWDINHANWOY

‘BMHamad 99 ULd

-OH)XOWEOS SI9HH391090D ‘Uhett
-BE MOHQOhA BUHOHLIOLIGE 91D0H
-qumaedu 91eamMHITIO SUHIWA .
‘neanneALnd BOUSTOIBHIWEN

D MMELDLBEL00D § BUELOUST No8d
qreaoduinaddoy ‘unHeaogadl u

19LHOWAdLOHHM
al9HHeaOdMENL
-eWOLER UK/ 1 SI9H
-HegodueunLewolae

minniedu | uMugowdA xiIaHHaKouTadu xexwed -9H BAgdLOUDHU ‘Unl
WOHH98129MQO € YMELOUST 1I990D0UD ALBUST | -OLOHXSL S19HhMIERd
MULBHEE
woHnodAoHg 191e19urkead 191eiqurkead
/axodK e SI9HLIOHKhHU|f 9l9HLI9nradueLap] 191e1qurhkead a0
suHesoAd exodA
BoXxXu'm d19HLaWIad | -eh 9UH u/u
-0Q0 auHesd > exgoHeLdh d =IET ) !
-ogauousy -oiehAgo (FAK) BMaLOUSY 319HQINK d19HALredIdIaNHL os weaawal -exdaro) N
WULDOHALdL -roy
-89 19'na (D0J1d > MnaLd19a100d 8) BMHeaosedgo 019MQO OIOHEOHIO 19W
9I19HE0HI(Q -wediodu noHauraleaocedgo HOHEOHIO BUHB080 IdLteldurAead alanwakduHerr|)
ENLEY T eTeloo/]]

B conepkanue

44




TEXHONOrUA TOUYKA !'POCTA

CopneprkaHue u hopma opraHu3aLMmu y4eOHbIX 3aHATUA NO TEXHOIOMUM
B 5—9 Knaccax ¢ ucnosib3oBaHUEM MATEPUASIbHO-TEXHUYECKOro
OCHalLeHUA LeHTpa «TouKka pocTta»

Huxxe onmcaHbl conepykaHve U opMa opraHusaummn y4ebHbIX 3aHATUI MO TEXHONOMUK B
5—9 knaccax ¢ ucnonb3oBaHNEM MaTepUasibHO-TEXHUYECKOrO OCHALLEHUSA LieHTpa « Toyka po-
CTa» B BUAE CLEHapWeB YPOKOB, 1abopaTopHbIX paboT, BHEKNACCHBIX MEPOMNPUATUI, TEM MPO-
€KTHbIX M TBOpYECKUX pabor.

CueHapuu ypokoB

CueHapu1u ypOKOB BKIOHAIOT AUAAKTUYECKUE MaTepuasbl A8 NPOBEAEHNUs yHeOHbIX 3aHs-
TUI: 3alaHWA, TECTbl, KAPTOYKM, WABMOHbI, AaHHbIE AJ1 KOMMPOBAHUSA, AOMOHUTENIbHYIO WUH-
dopmauuio. CopeprkaHue cLeHapyeB 3aHATUI HanpaBieHo Ha opMUpOBaHWeE Y 0byYatoLLMX-
csA npeacraeneHunit o6 akTyasibHbIX M NEPCNEKTUBHbIX TEXHOOIMSAX MaTepuasibHOW U HemMaTtepu-
anbHou cdepbl, 0 NOTPEOHOCTAX pbIHKA B ONpeaenéHHbIX MaTeprasibHbIX UM MHPOPMAaLMOHHbIX
NPOAYyKTax, O COLMANbHOM 3Ha4YeHWW rpynn Npodeccui, BOCTpeboBaHHbIX Ha PernoHasIbHOM
PbIHKE TpyAa U T. M.

CuyeHapuii ypoka Ne 1. Kmo makoii uHxeHep u 4yeM OH 3aHUMaemcs

YpoeeHb 06pa3oBaHusa: OCHOBHOE obLee.

MpenmeT: TexHonorus.

YpoBeHb 13yyeHus: 6a3oBbIi.

Tema ypoka: Kto TakoW UHXXeHep M YeM OH 3aHMMaeTCs.

Knacc: 5—T7.

Tun ypoka: KOMOMHUPOBAHHbIN.

Lienb ypoka: co3patb ycnoeus ansa hopMmMpoBaHusa nNpeactaBieHns o Npodeccum UHKeHe-

pa, BoCcTpebOoBaHHOCTH €€ Ha pbiHKe TPyaa B perMoHe NPOoXKMBaHMA.

Mnanupyemoie pesynemamel

MNpegmeTHble:

* XapaKTepu30BaTb MHXXEHEPHble CMeuManbHOCTU, CBA3aHHbIe C U3y4YaeMbiMK pa3genamu
«PobotoTtexHuka», «3D-mogennposaHue u npototunuposaHues, «KomnblotepHas rpa-
durka», «MHXXeHepHbIN OU3anHy;

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

* pa3bACHATb couMasibHOE 3HadeHue rpynn npodeccui, BOCTpeboBaHHbIX HA perMoHab-
HOM pblHKe TPpyAa;

* XapaKTepu30BaTb rpynnbl NPeAnpUaTUI PerMoHa NpoXUBaHUS;

* MosyyaTb OMbIT MOUCKA, M3BNEYEHUs, CTPYKTYpMpOBaHUa u obpabotkn uHdopmauum o
NnepcrneKkTUBax PasBUTUS COBPEMEHHbIX NPOWU3BOACTB M TEHAEHUMAX UX PA3BUTUS B Peru-
OHe NPOXKMBaHMA U B MMPE, a TaKKe MHGopMaLn 06 akTyaslbHOM COCTOSIHUM U MepCreK-
TUBaXx Pa3BUTUA PErMoHaIbHOrO U MUPOBOIO pPbiHKA TPyAa.

MeTtanpenmeTHble:

* CTaBMUTb LeNb U (hOpMynMpoBaTh 3aaa4n cobcTBeHHOM 0bpasoBaTeNbHON AeATENbHOCTU C
YYETOM BbISIBNIEHHbIX 3aTPYAHEHUH U CYLLECTBYIOLLUX BO3MOXKHOCTEW;

* OLEHMBaTb CBOIO AeATeNbHOCTb, aHANIM3MPYA U APrYMEHTUPYS NPUYUHBI JOCTUNKEHUSA UK
OTCYTCTBMSA MNAHUPYEMOro pe3ysbTara;

* (hMKCMPOBATb M aHaNM3UPOBaTb AMHAMUKY COBCTBEHHbIX 0Bpa3oBaTesibHbIX Pe3y/bTaTos;
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* COOTHOCHUTb peasibHble U NNaHupyeMble pe3ynbTaTbl UHAUBUAYaNbHOW 0Opa3oBaTesibHOM
LeATeNbHOCTU U Aenatb BbIBOAbI O MpUYMHaX €€ ycrnewHocTH /3dpdeKTMBHOCTU UK He-
yCnewHocTn / HeapeKTMBHOCTU, HAXOaUTb CNocobbl BbIXOAA U3 KPUTUYECKOW cuTya-
Lnu;

* un3naratb NoNy4YeHHyto MHdopMaLMIo, MHTEPNPETUPYS €€ B KOHTEKCTE pellaemMown 3aaqu;

* onpeaensaTb HeobGXoAMMbIE KilOYeBble MOUCKOBbIE C/l0Ba M (DOPMUPOBATb KOPPEKTHbIE
MOWCKOBbIE 3anpoChl;

* OCYLEeCTBNATb B3aMMOAENCTBUE C 3/IEKTPOHHBIMU NOUCKOBbLIMU CUCTEMAMM, Ba3zaMm 3Ha-
HWM, CNPABOYHUKAMMU;

* (hopMMpoBaTb MHOXXECTBEHHYIO BbIOOPKY M3 pasfinyHbiX UCTOYHUKOB MHOPMaLMKU ANA
06bEKTUBM3ALMM PE3Y/bTaTOB NOMUCKa.

JInyHoCTHBIE:

* rOTOBHOCTb ¥ CMNOCOBHOCTb BECTM AMANOr C APYrUMU IIOAbMU U OOCTUraTb B HEM B3aUMO-
NoHWMaHusa (MaeHTUdUKauma cebs Kak NosHOMNpPaBHOro cybbekta obLEeHUS, rOTOBHOCTb
K KOHCTPyMpOBaHUIO obpa3a napTHEpa Mo Auasnory, roTOBHOCTb K KOHCTPYMPOBaHuio 06-
pasa JOMyCTUMbIX CNOCOOOB Auasnora, roTOBHOCTb K KOHCTPYMPOBAHMWIO Mpouecca ava-
Nnora Kak KOHBEHLMOHWPOBaHWA MHTEPECOB, NpoLeayp, rOTOBHOCTb U CMOCOBHOCTL K Be-
[eHUIO NeperoBopos).

Bpemsa peanusauuu: 1 akapemmyeckui vac.

O6opynosanue u matepuansi: MK, npoektop, MynbTUMeAMMHbIN 3KpaH.

XOoA YPOKA

dtan ypoka 1. MotuBaumsa K yue6HOM AeATeNbHOCTU

MNpepnonaraemas NpoAO/IKUTENbHOCTb: 5 MUH.

Meparornyeckas AeATeNbHOCTb yYUTENA

Co34aéT NONOXKMTENbHbIM 3MOLMOHANbHbIM HACTPOM Ha paborTy.

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

1. KTOo MOXXeT co3paBarb TeXHUYECKYIO AOKYMEHTALMIO U YepTexkn?

2. Y10 06LLEero Mexkay KOHCTPYKTOPOM, TEXHOIOMOM, NPOEKTUPOBLLMKOM?

3. Kro co3paér pobotos v ynpaenser umMu?

4. Kakue vHxkeHepHble crneumnanbHocTU BocTpeboBaHbl B HalLeM pernoHe?

5. Kakne nHKeHepHble creumanbHOCTM MOTYT MOSIBUTLCA B CENbCKOM XO3AWCTBe B Oyay-
wem?

HanpaBnset yueHMKoB Ha hopMynMpoBaHME TEMbI U LIeSIM YPOKa.

YuebHasa peatenbHOCTb 0Oyyalowmxcs

Mo6unun3yloTca 1 opraHu3yloTCsA Ha NpeacTosALLyo pabory.

BcTtynatoT B AManor ¢ yuutenem, BbiCKa3biBAIOT CBOO TOUKY 3PEHUS.

OtBeyvaloT Ha BONPOCHI, apryMeHTUPYIOT OTBETHI.

CnepnAat 3a oTBETaMM U BbICKa3bIBAHUAMU APYrUX YYEHWUKOB.

DopMynupytoT TEMY U LeNb ypoKa.

MMnaHupyioT fENCTBUSA NO AOCTUXKEHUIO LiENN YpoKa.

dTan ypoka 2. AKTyanusauusa m o6o6uweHne sHaHUM

Mpeanonaraemas npogomkutenbHocTb: 10 MUH.

Meparornueckas peATeNbHOCTb yuUUTENS

Mpepnaraet BbINONHWTL 3aJaHKUe: HA OCHOBe M300paxkeHus noaen (Mx opexabl, atpuby-
TOB, 0GCTAHOBKM) onpefenuTb, Kakosa Ux Npoceccus 1 cneuuanbHoCTb, B Kakon cdepe pabo-
TaloT 3TU NIOAMN.
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[leMoHCTpUpyeT Ha 3KpaHe cnanabl C U300paXKeHUeM Mofen PasfiuHbiX UHXKEHEPHbIX
creumanbHOCTEN (HampuUMep: MHXXEeHEeP-3/IEKTPOHUK, MHXeHep-pobOTOTEXHWK, UHXKeHep-U30-
BpeTartesib, MHKEHEP-NPOrPaMMUCT, UHXXEHEP-CTPOUTENb, UHIKEHEP-XUMUK, UHXKEHep no Bype-
HUIO U T. M.).

YuebHasa peatenbHOCTb 0Oyyalowmxcs

N3yuatot nzobpaxkeHus niogen, nbiTaloTCAa ONpeaenuTb, K KaKon npodeccumn 1 crneuumasnb-
HOCTM OHM OTHOCSATCA, KaKoBa cchepa UX AesATeNIbHOCTH.

BcTynatoT B AManor ¢ yuutenem, BbiCKa3blBalOT CBOO TOYKY 3PEHUS.

OtBevaloT Ha BONPOChI, apryMeHTUPYHOT OTBETI.

Cnepsat 3a oTBETAMM U BbICKa3blBAHUSAMU APYrUX YYEHUKOB.

JTtan ypoka 3. U3yueHune HoBoro marepmana

MNpennonaraemas NPOAOIKUTENBHOCTb: 12 MUH.

MNeparorvueckas peATeNbLHOCTb yYuTENs

OpraHusyeT ocBOeHWe HOBbIX MOHATUIM C UCMONb30OBaHMEM Npe3eHTauuun. Ha cnanpgax ot-
paxkeHa cnegytollas MHopmaLms:

1. Mpodeccusa «mHxKeHep».

2. Uctopusa ctaHoBneHns npodeccuu.

3. Buabl HXXeHepHbIX cneuuanbHOCTEN.

4. AKTtyanbHble npocdeccuun B 061aCTh MHKEHEPHMU.

5. Mpodeccuu, KoTopble UCMosb3yOT POHOTOB.

6. MHxeHepbl ByayLiero B CENbCKOM X0O35MCTBE.

Yue6Has aeaTenbHOCTb 0byyalowmxcs

CnywatoT ob6bscHeHWe yuutens.

DOuUKCUpPYIOT NONyYeHHyo MHpOpMaLMIO B TeTpaasx.

JT1an ypoka 4. [lpoeepka noOHUMaHUA U NEPBUYHOIO 3aKpenneHusa

Mpeanonaraemas NPOAOIKUTENBHOCTL: 8 MUH.

Meparornueckas AeATesIbHOCTb yYUTena

Opraxusyet paboty B Manbix rpynnax. [esnT yYeHUKOB Ha TpW rpynnbl ANs BbiNOAHEHWS
paboTbl.

Mpennaraet BbiNONMHEHWE WCCENOBATENbCKOW PabOTbl C MCMOMb30BAHUEM MApPLUPYTHbLIX
JIUCTOB:

1. CocTaBWTb XapaKTEPUCTUKY OCHOBHbIX MPEAnpPUATUIA B PErMoHe Hallero NpoXKUMBaHUSA,
rae Ha NPOU3BOACTBE TPYAATCS UHXKEHEPDI.

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

3. Haitn y4yebHble 3aBefjeHUsi B CBOEM PErvoHe, rae oby4yaloT UHXEHEPHbIM cneuvanbHo-
cTaM.

YuebHas pesaTenbHOCTb 0ByvaloLwmxcs

OpraHusyoT COBMECTHYIO AeATENBHOCTb B Irpynnax.

MpoBoasT uccnepgoeatesnibCKyto paboTy C UCMOb30BAHWMEM MAPLLPYTHbLIX IMCTOB.

Ot6upatoT Heob6Xx0AMMYIO MH(POPMALMIO U3 NPEASIONKEHHbBIX UCTOYHUKOB.

MpeacTaensAoT utor paborbi.

JTan ypoka 5. KoHTponb ycBoeHUsa maTepuana, KOppeKuusa owmnbok
MNpennonaraemas NpPoOAOIKUTENBHOCTb: 5 MUH.

Meparornueckas AeATeslbHOCTb yuUTensa

KoHTponupyet BbinonHeHue paboTbl.
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Ocyuwectenset Heo6X0aMMYIO MOMOLLb.

KoppekTupyet xon paboTbl, aKLEHTUPYET BHUMAHUE HA BO3MOXKHbIE OLLUMOKH.
Mopeoaut utoru npogenaHHon pabotbi.

YuebHasa peatenbHOCTb 0Oyyatowmxca

MpoBOAAT CAMOKOHTPOIb, HAXOAAT U UCMPABSAIOT BO3MOXKHbIE OLUMOKM.
MopgoasaT utor paborTbi.

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

Meparoruyeckas peATeNnbHOCTb yYUTENSA

MNpepnaraet TBOpYecKoe 3ajaHue: BNMCaTb HEAOCTAlOLLYO MHGOPMALMIO B MapLUPYTHbIN

JIUCT.

Momoraet ocywiecTBuTb pedeKCUBHYIO yYeOHYO AeATENbHOCTb HA OCHOBE BOMPOCOB:

1. U3MeHunnocb nu Balle nNpeacTaBneHns o NPoeccum «UHKeHep» U B YEM?

2. bbinn M AOCTUrHYTbI BAMM LiESW, KOTOpPbIe Bbl ANA ceba onpenennnu B Hadane ypoka?
YuebHas peaTenbHOCTb 0GyvaloLWwmxcs

DuKcHpyloT TBOpPYECKOe 3afaHue B TeTpaam.

OcyuwecTenstoT pednekcuio y4ebHOM LeaTenbHOCTH.

CooTHOCAT pesynbratbl yYeOHON AeATENbHOCTH C MOCTAB/EHHOW Liefblo, NNaHUPYIOT Aasb-

HeWwune uenn neAaTesibHOCTH.

MATEPUAJIbI 414 NOATOTOBKU K YPOKY
Marepuan pnsa konupoBaHuA
MapLipyTHbIA UCT AJ1A BbINOSIHEHUA UCCNIEA0BATENbCKON paboTbl

DUNO obyuatowmxcs

I'Ipen.npun'run B peérmoHe npo>xxuBaHusa, roe Ha Npou3BoACTBE TPYAATCA UHXKEHepPbl

HaumeHoBaHue XapakTtepuctuka
npeanpuAaTuA

2.
AHanu3s BoctpeboBaHHOCTU Npodeccumn nHKeHepa Ha pbiHKe TpyAa
B perMmoHe Hallero NpoXXMBaHUs
UH)xeHepHasn HaumeHoBaHue opraHusa- | TpeboBaHusa K KaHanparype
cneuuasnbHOCTb LuUu, NpeanpuAaTUa
1.
2.

YuebHble 3aBegeHuA B HalueM peruoHe, rge o6yqa10'r UWHXXeéHepHbIM cneuyuasibHOCTAM

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

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

Buaeodunbm «Mpodeccum byayuiero» — pobOTOTEXHUKA M MALLMHOCTPOEHHE.

MepeyeHb akTyanbHbIX TeM anAa obcyxaeHmn: «Mpodeccun byayuero», «fA uvepes
10 net», «Kro Takon arpokMbepHeTUK?», «B UHXeHepbl A noiay, NyCTb MEHS Hay4YaT».

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

YpoBeHb 06pa3oBaHMA: OCHOBHOE obliiee.

MNpeameT: TexHoNOrMUA.

YpoBeHb 13yyeHus: 6a3osbii.

Tema ypoka: Kak cratb uHkeHepoM. Kakumu KavectBamu JosmkeH 06safgatb XOpoLUWK
crneumasnucr.

Knacc: 5—9.

Tun ypoka: KOMOMHUPOBAHHbIN.

Lenb ypoka: cospatb ycnosus ans opMUpOBaHUSA NPeACTaBAEHUS O MyTAX MOJyYeHUs
npodeccun «UHKeHep»; afieKBaTHOro NpeacTaBleHUsl YY4EHUKOB O CBOEM NMPotheCcCUOHaNbHOM
NnoTeHuUMane Ha OCHOBE CAMOAMArHOCTHKM.

Mnanupyemoie pezynemamel

MNpenmeTHble:

aHanM3MpoBaTb U 0BOCHOBbLIBATb CBOM MOTWBbI U MPUYMHBI MPUHATUS TEX MMM UHbBIX pe-
LLUEHWI, CBA3AHHbIX C BbIODOPOM U peanusaumein obpasosaresibHON TPaeKTOpHHK;
aHasM3MpoBaTb CBOM BO3MOXHOCTU U NPeAnoyYTeHUs, CBA3aHHble C OCBOEHUEM onpeae-
NEHHOro ypoBHA 0bpa3oBartesibHbIX NPOrpaMm U peanusaumen Tex Uan UHbIX BULOB Aes-
TeNIbHOCTH;

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

MeTan penoMeTHblIE:

aHaNM3MpOoBaTh CYLLECTBYIOLME M MNaHWpoBaTh OyayLime obpasoBaTenbHble pesynbrarhl;
CTaBuTb LeNb U (POPMYNMPOBaTb 3a4a4M COOCTBEHHOM 0Bpa3oBaTe/lbHON AeATENbHOCTU C
YYETOM BbISIBNIEHHbIX 3aTPYAHEHUN U CYLLECTBYIOLLUX BO3MOXKHOCTEW;

BbICTPaMBaThb JXM3HEHHblE MaHbl Ha KpaTKOCpouyHoe Oyayliee (onpenensTb uUeneBble
OpUeHTUpPbI, HOPMYIMPOBaTh afleKBaTHble UM 3a4a4M U Npepsiarate AEUCTBUSA, yKa3biBas
1 06OCHOBbIBAA TOMMYECKYHO NOC/IeA0BaTENbHOCTb LLAroB);

NIaHUPOBaTb M KOPPEKTUPOBATb CBOK MHAMBUAYaNbHYO OOpa3oBaTefibHYl0 TPaeKTo-
puio;

OLEHMBaTb CBOIO AeATe/IbHOCTb, aHANIM3UPYA U APryMEHTUPYS NMPUYUHBI LOCTUKEHUSA WU
OTCYTCTBMSA MNaHUPYEMOrO pe3ysibTata;

(UKCcHMpoBaTb U aHaNU3MpPoBaTb AMHAMWUKY COBCTBEHHbIX OOpasoBaTesibHbIX pe3ysbra-
TOB;

COOTHOCUTb peasibHble WM MNaHUpyeMble pesynbrTaTbhl UHAMBMAYabHOW ObpasoBaresib-
HOWM [leATeNbHOCTU U fileN1aTb BbIBOAbI O NpUYMHAX €€ ycnewHocTH /3 heKTMBHOCTU Unu
HeycrnewHocTH / He3dhEeKTUBHOCTU, HAXOAUTb CMOCOOLI BbIXOAa U3 KPUTUYECKOW CUTY-
auuu;

“snaratb MoJiydyeHHylo MHbOpPMaLUIO, UHTEPNPEeTUPYS €€ B KOHTEeKCTe pellaeMown 3a-
Aauu.
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JInyHoCTHBIE:

* FOTOBHOCTb M CMOCOBHOCTb K CaMOpPa3BUTUIO M caMOObpasoBaHUIO HA OCHOBE MOTMBA-
LMK K 0BYYEHUIO 1 MO3HAHMIO;

* FOTOBHOCTb M CMOCOBHOCTb K OCO3HAHHOMY BbIOOPY M MOCTPOEHMIO fanbHEWLLEN UHANBU-
AyasibHOW TpaeKTopun obpasoBaHus Ha HGa3e OPUEHTUPOBKU B MUpe NPodeccuit u npo-
(heccroHanbHbIX NpeanoYTeHUI, C YY4ETOM YCTOMYMBBIX NO3HABATE/IbHbIX MHTEPECOB;

* FOTOBHOCTb M CMOCOBHOCTb BECTW AMANOT C APYTMMU NIOABMU M JOCTUraTb B HEM B3aUMO-
NoHWMaHusa (MaeHTUdUKauMa cebs Kak NosHOMNpPaBHOro cybbekta obLEHUS, TOTOBHOCTb
K KOHCTPyMpOBaHUIO obpa3a napTHEpA Mo Auasnory, roTOBHOCTb K KOHCTPYMPOBaHuio 06-
pasa JOMyCTUMbIX CNOCOOOB Auasnora, roTOBHOCTb K KOHCTPYMPOBAHMWIO Npouecca ava-
nora Kak KOHBEHLMOHMPOBaHWA MHTEPECOB, NPoLeayp, rOTOBHOCTb U CMOCOBHOCTL K Be-
[eHUIO NeperoBopos).

Bpemsa peanusauuu: 1 akapemmyeckui vac.

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

XOoA YPOKA

dtan ypoka 1. MotuBaumsa K yue6HOM AeATeNbHOCTU

MNpepnonaraemas NpoAO/IKUTENBHOCTb: 5 MUH.

MNeparornyeckas AeATesIbHOCTb YyYUTENA

Co34aET NoNoXKMTENbHBIM 3MOLMOHANbHbIM HACTPOM Ha paborTy.

3apaét Bonpochl, BOBNEKAs y4EHWKOB B 3BPUCTHHECKYIO Beceay:

1. [ne MOXKHO MO3HAKOMMTLCA C NPodeccHen HXeHepa M NoNPOboBaTb CBOU CUbI?

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

3. Kakumu Kauectsamu gomkeH obnagarb YeNoBeK, KOTOPbIM BbibMpaeT npodeccuio uHxe-
Hepa?

HanpaBnset yueHMKOB Ha hOpMyNMPOBAHUSA TEMbI U LieIM YPOKa.

YuebHasa peatenbHOCTb 0Oyyalowmxcs

Mo6unU3yTCA M OpPraHM3yIOTCA Ha NPEeACTosLLyto pabory.

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

OtBevaloT Ha BONPOCHI, apryMeHTUPYIOT OTBETHI.

CnepsT 3a oTBETaMM U BbICKa3bIBAHUSAMU APYIrUX YYEHWUKOB.

DopMynupytoT TEMY U LeNb ypoKa.

MnaHupytoT paboTy Mo AOCTUXKEHMIO Lien ypoKa.

dTan ypoka 2. AKTyanusauusa m o06o6uweHmne sHaHUM

Mpennonaraemas NPOAO/IKUTENBHOCTb: 5 MUH.

Meparornueckas peAaTeNbHOCTb yuUTENS

Mpennaraet BCNOMHUTb MepPeYUC/IEHHbIE HA MPOLUIOM 3aHATUM yyebHble 3aBeaeHus, raoe
06y4aloT UHXKEHEPHbIM CNeLUanbHOCTAM.

Mpennaraet BbINOMHUTL 3aJaHME: HA OCHOBE U30OPaXKEHUA NIIOAEN Pa3/IMYHBIX UHXKEeHep-
HbIX CreuuanbHOCTeN Onpeaes/inTb, KAKUMKU BaXKHbIMU A1 NPOdheCccur Ka4eCTBaMu OHU [10/K-
Hbl o6nagathb.

[leMoHCTpUpyeT Ha 3KpaHe cnanabl C U300paXKeHUeM Mofen PasfiuHbIX UHXKEHEPHbIX
cneuunanbHocTen (HanpuMmep: MHXKEHEP-3NEKTPOHUK, WHXKXEeHepP-pOBOTOTEXHUK, MHXKEHepP-M30-
BpeTartenb, MHKEHEP-NPOrPaMMUCT, UHXXEHEP-CTPOUTENb, UHIKEHEP-XUMUK, UHXKEHep no Bype-
HWIO U T. M.).

YuebHasn peatenbHOCTb 0Oyyalowmxcs

Mepeuncnaiot yuebHble 3aBeieHUs, rae 0byHaloT MHKEHEPHbIM CreLManbHOCTAM.

BcTynaioT B AManor ¢ yuutesnem, BbICKa3blBalOT CBOKO TOUKY 3pEHUS.
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OtBeyaloT Ha BONPOCHI, apryMeHTUPYIOT OTBETbI.
CnepsaT 3a oTBETAMM U BbICKa3blBAHUSIMU APYIUX YYEHUKOB.

dTan ypoka 3. U3syueHue HoBOro matepmuana

MNpennonaraemas npogomkutensHoctsb: 10 MUH.

Meparornyeckas AeATeslbHOCTb yYUTena

OpraHusyeT oCBOeHWE HOBbIX MOHATUW C UCMONb30OBaHWEM npe3eHTauuun. Ha cnanpax or-
paykeHa cnegyowan MHhopMaums:

1. NepBble Wwarv B MHXeHepHOM perne.

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

3. MNonyuyeHune obpasosaHus (y4ebHble 3aBefileHUsI PernoHa, Kakue yCioBUsA MOCTYMIeHuUs,
BUAbI M DOPMbI NonydeHns obpasosaHus).

4. XapaKTepucTiKa KayecTs, HEOOXOAMMbIX /151 MOCTPOEHMUS YCMELWHOW Kapbepbl MHXKEeHe-
pa (CMOCOBHOCTH, SIMYHbIE Ka4ecTBa, MHTEPECH! U CKIIOHHOCTH).

YuebHasa peatenbHOCTb 0Oyyalowmxcs

Cnywaiot 06bsACHEHWE yuuTens.

DOUKCUPYIOT MNONYYEHHYIO MH(OPMALMIO B TETPAASAX.

JT1an ypoka 4. [lpoeepka nOHUMaHUA U NEPBUYHOIO 3aKpenneHusa

lNpennonaraemas NpoaoXKUTENBHOCTb: 15 MUH.

Meparornueckas AeATesIbHOCTb yYUTEnA

MNpepnaraet y4eHNKaM CaMOCTOATENBHO NPOAUArHOCTUPOBATb CBOU MHTEPECHI U CKIOHHO-
CTW ON1A BbiiBNEHUA U POPMUPOBaHMA NPOdECCMOHaNbHO BaXKHbIX KayecTe. Bbigaér 6naHku
A5 OTBETOB U CTUMYJIbHbIM MaTtepuan (ONPOCHUKK, BNAaHKK C 3aJaHUAMM).

MoscHseT xon paboTbl. 3a4nTbiBAET MHCTPYKLMIO.

Ha ycmoTpeHnue yuntens yueHukam MoryT 6biTb NPeasioKeHbl ClefyoluiMe MeTOANKM:

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

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

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

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

YuebHasa peatenbHOCTb 0Oyyalowmxcs

3HakoMATCA € XoAoM paboTbl.

BbinonHAOT 3aaaHUa B COOTBETCTBUM C UHCTPYKLMEN.

Jtan ypoka 5. KoHTponb ycBoeHus matepuana, KoppeKuus ownbok

Mpennonaraemas NPOAOIKUTENBHOCTD: 5 MUH.

Meparornyeckas AeATeNbHOCTb yYUTENA

KoHTponupyert BbinonHeHne paboTbl.

OcyuwecTensietr HeO6XOAMMYIO MOMOLLb.

Koppektupyet xon paboTbl, aKLeHTUPYET BHUMaHWE Ha BO3MOXHble OLLIMOKMU.

MomoraeTt obpaboTath pe3ynbrarhl camMoauarHoCcTuku. MoasoanT utorm npogenaHHon pa-
60Tbl.

YuebHasa peatenbHOCTb 0Oyyalowmxcs

lMpoBoasAT CAaMOKOHTPOSb.

O6pabarbiBaloT pesynbrarbl cCaMogMarHocTuku. MNoaeoasaT pesynbrarbl pabotbl, hUKCUpYIOT
B TETpaau.
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JTtan ypoka 6. UHdopmMaumua o TBOpuecKkoM 3aaaHUU U pediekcus

MNpennonaraemas NpPoOAO/IKUTENBHOCTb: 2 MUH.

Meparornyeckas AeATeNbHOCTb yYuTENA

MNpennaraet TBOpYecKkoe 3afaHWe: COMOCTaBUTb CBOM JKM3HEHHble U NpodeccroHanbHble
MepCrneKTUBbI C pe3y/bTaTaMu TECTUPOBaHUSA, CAeNaTh BbIBOAbI, Kakue NpogheCCUOHaNbHO Ba-
Hble KayecTBa Heobxoaumo popMUpoBaTb.

MNMomoraeT ocyLiecTeuUTb pedhIEKCMBHYIO y4ebHYI0 AeATeNIbHOCTb Ha OCHOBE BOMPOCOB:

1. Yto HoBOrO y3HaN cerogHsA?

2. Y1o nokasanocb 0COBEHHO UHTEPECHBIM WU BaXKHbIM?

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

Bbiniv M LOCTUrHYTHI BaMK Lienin, KOTopble Bbl 415 cebs onpeaenvny B Hadyane ypoka?

YuebHasa peatenbHOCTb obyyalowmxcs

DuUKCHMpYIOT TBOPYECKOE 3aaaHue B TETPaaM.

OcyuwecTenstoT pednekcuio y4ebHOM LeATenbHOCTH.

CooTtHocAT pe3ynbrathl yuebHOM AeATeNbHOCTM C NOCTAaB/IEHHOW LieSblo, NNaHUPYIOT Aafib-
HeWLlre Uenv aeaTeslbHOCTHU.

MATEPUAJbI 414 NOATrOTOBKU K YPOKY

* OuddeperHumanbHo auvarHoctudeckui onpocHuk (O40O) E. A. Knumosa (MHCTpyKuus,
6naHK A8 oTBeToB, 06paboTKa pe3ysbTaTos).

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

* Moaundukaumsa metoamkun k. XonnaHaa (MHCTpyKumsa, 6naHk ana orsetos, obpaboTtka
pe3ynbraTos).

* TecT MexaHM4YeCKOM NoHATAMBOCTM BbeHHeTa (MHCTPYKUMSA, 3apaHue, 6naHK ons OTBETOB,
61aHK NpaBu/bHbIX OTBETOB, 06paboTKa pe3ynbraTos).

NMepeyeHb AOCTYNHbIX UCTOYHUKOB MHGOpMaUUU: calT npodopueHTaumn (www.
proforientator.ru), cant «bonbwaa nepemeHa» (bolshayaperemena.online), cant «llpoekto-
pus» (proektoria.online), cait «bunet B 6yayuiee» (bilet-help.worldskills.ru).

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

Buaeodunbmbl 0 Bbibope npodeccum.

OononHutenbHaa uHdpopmauyusa:

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

2. Kysreuo8 K. I., [pueopeeBa U. B., KyBwuroBa O. /1., Cepebpsiko8 A. I. Mos 6yaywias
npodeccus. Tectbl No npocdeccMoHanbHOM OpUEHTALMKU WKONbHUKOB. 8 knacc. — M.: lpo-
ceeweHue, 2021,

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

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

YpoBeHb 06pa3oBaHMA: OCHOBHOE obLiee.

MNpepmeT: TexHoNOrUA.

YpoBeHb M3yyeHus: 6a3oBbIn.

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

Tun ypoka: akckypcums.
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Llenb ypoka: cosgartb ycnosusa ans hopMUpoOBaHMA Y obydalowmxcsa LenocTHOro npea-
cTaBneHns 06 0cobeHHOCTAX opraHu3auuv COBPEMEHHOro NPOW3BOACTBA, MO3HAKOMWUTb C
TEXHONOrMYEeCKUM NPOLECCOM, C OCHOBHbIMK NPOdEeCcCUsMU, y4acTBYIOLUMAU B JAaHHOM MNpo-
n3BOACTBE.

Mnanupyemoie pesynemamel

MNpegmeTHble:

XapaKTepu3oBaTb CUTyaUMIO Ha PErMoHasbHOM pbiHKE TpyAa, Ha3blBaTb TEHAEHUMU eé
pa3BuTUS;

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

XapaKTepu3oBaTb rpynrbl NpeanpUATU perMoHa NPOXXMBaHUS;

noslyyaTtb OMbIT NOWCKA, U3BJIEYEHUS, CTPYKTYPUPOBaHUA U 06paboTKn MHdOpMaLMK O
nepcneKkTUBax Pas3BUTUS COBPEMEHHbIX NMPOWU3BOACTB U TEHAEHUMAX UX PA3BUTUS B peru-
OHe NPOXKMBaHMA U B MMPE, a TaKKe MHGopMaLn 06 akTyaslbHOM COCTOSIHUM U MepcreK-
TUBaXx Pa3BUTUA PErMoHaIbHOrO U MMPOBOIO PbiHKA TPyAa.

MeTtanpenmeTHble:

aHasM3MpoBaTh CyLLEeCTBYIOLLME U NaHMPOBaTb OyayLie obpasoBatesibHble pe3ysbrarbl;
CTaBuTb Liesib U (hOPMYIMPOBaTh 3a4a4M cobCcTBEHHOM 0Bpa3oBarteNibHOM AEATENBHOCTH C
YYETOM BbISIBNEHHbIX 3aTPYAHEHUN U CYLLECTBYIOLLUX BO3MOXHOCTEW;

usnaratb Nosly4YeHHyto MHGOpMaLUIO, MHTEPNPETUPYS €€ B KOHTEKCTE peLlaeMoi 3aaaquu.

JInyHocTHBbIE:

FOTOBHOCTb M CMOCOBHOCTb BECTU AMANOr C APYrMMU NIOAbMU U OCTMraTb B HEM B3aUMO-
NoHWMaHusa (MaeHTUdUKauma cebs Kak NosHOMNpPaBHOro cybbekta obLEeHUs, rOTOBHOCTb
K KOHCTPYyMpOBaHUIO obpa3a napTHEpa Mo Auasnory, roTOBHOCTb K KOHCTPYMPOBaHuio 06-
pasa JOMNyCTUMbIX CNOCOOOB Auasnora, roTOBHOCTb K KOHCTPYMPOBAHMWIO Npouecca ava-
nora Kak KOHBEHLMOHWPOBaHWA MHTEPECOB, NPoLeayp, rOTOBHOCTb U CMOCOBHOCTL K Be-
[eHUIO NeperoBopoB).

Bpems peanusauuu: 1 akapemmyeckui vac.

Xo4 YPOKA

dtan ypoka 1. MoTuBauusa K yue6HON AeATENbHOCTH
MNpennonaraemas NpPoOAOIKUTENBHOCTb: 5 MUH.
Meparornyeckas AeATesbHOCTb yYUTEnAa

Co30a€éT NonoXKuTe bHbIA 3MOLMOHANbHbIM HACTPOK Ha pabory.
3anaért Bonpockl, BOBNEKAs yHEHUKOB B 3BPUCTHHECKYIO Beceny:
1. Kakoe npepnpuaTtve npeacTouT HaM NoceTuTb?

2. Kakyto npoayKuuto Bbinyckaet npegnpusatve?

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

Mo6unun3yloTca 1 opraHu3yloTCs Ha NpeacToALLyio pabory.
BcTynatoT B AManor ¢ yuutenem, BbiCKa3biBaOT CBOIO TOYKY 3PEHUS.
OTBeyaloT Ha BOMPOCHI, apryMeHTUPYIOT OTBETbI.

Cnepsat 3a oTBETAMM U BbICKa3blBAaHUSAMU APYrUX YYEHUKOB.
DopMynupytoT TeMy U Liesb ypoKa.

MnaHupytoT paboTy Mo AOCTUXKEHMIO Lien YpOoKa.

dTan ypoka 2. AKTyanusauusa u 0606weHue sHaHUM
Mpeanonaraemas NPOAOIKUTENBHOCTD: 5 MUH.
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MNeparoruueckasn aesaTenbHOCTb yuUTens

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

HanomuHaer o npaBunax noeeaeHusi M TEXHUKM GE30MACHOCTM BO BPEMS HAXOXAEHWUSA Ha
NpeanpusaTUu.

3HaKOMMUT C NMpeacTaBuTENeM NPEanpUATUSA, KOTOPbIN OyaeT NPOBOAUTL IKCKYPCHUIO.

YuebHasa peatenbHOCTb 0Oyyatowmxca

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

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

3HaKoMATCA C NpefCcTaBuTENEM NPELNPUATHS.

JTtan ypoka 3. U3yueHue HoBoro marepmana

MNpennonaraemas nponomkutenbHocTb: 20 MUH.

Meparornyeckas AeATesIbHOCTb yYUTensa

Mpennaraet npoBecT UccnenoBaTesibCKylo paboTy C MCMONb30BaHWEM MapLUPYTHOMO -
cTa.

1. UcTopwus pa3BuTMS NpeanpuaTus.

2. NpopykKuus, BbinycKaemas npeanpuaTuem.

3. 3HayeHue NpeanpusaTMA B pa3BuTHe pervoHa.

4. MNepcneKTBbI Pa3BUTUA NPeaNpPUATUS.

5. YncneHHOCTb COTPYAHMKOB NPeanpUsATUS.

6. CTpyKTypHble noapasneneHus, Luexa npoM3BoacTea.

1. TexHonornyeckue atanbl NPOU3BOACTBA.

8. MNepeyeHb 0bopyaoBaHUs.

9. Mpodeccnmn 1 cneumanbHOCTU COTPYAHUKOB NPEANPUATUS.

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

11. MepcnekTnBbl NpodheccMoHaNBbHOMO POCTa UHXXEeHepa Ha NPeAnPUATUMN.

12. Kakue cneumanucTbl BoctpebosaHbl Ha npeanpusatun? TpeboBaHWa K KaHaMaaTam.

YuebHasa peatTenbHOCTb oOyyalowmxcs

Cnywalot pacckas npeacraBuTens NpeanpuaTus.

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

AHannsupytoT, 0606LaI0T U CTPYKTYPUPYIOT NOMyYEeHHYIO MHOPMAaLMIO, AENAIOT BbIBOAbI.

DopMynnpYIOT U PUKCUPYIOT OTBETHI HA KAaXKAbIM MYHKT CBOEW UCC/IefoBaTeNbCKoM paboTbl.

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

MNpeanonaraemas Npoao/IKUTENbHOCTb: 5 MUH.

Meparornyeckas AeATesbHOCTb yYUTena

MNpepnaraet yyeHWKaMm 3afaTb YTOYHSMOLWME BOMPOCHI MPeACTaBUTENO NPeanpusaTUa ans
3anosIHeHMSA MapLIPYTHOM KapTbl.

YuebHasa peaTenbHOCTb OGy4valoWMXCA:

BcTynatoT B Avanor, 3a4atoT yTOYHSAOLLME BOMPOCHI.

dtan ypoka 5. KoHTponb ycBoeHus Mmatepuana, KoppeKuus ownbok
MNpepnonaraemas Npoao/IKUTENbHOCTb: 5 MUH.

Meparornyeckas AeATeNbHOCTb yYUTena

Koppektupyet xog pabotbl. Ocyuiectenser Heo6xoanMMyo NOMOLLb.
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MNoasoamnT utorn npogenaHHon paboTbi.

YuebHasn peatenbHOCTb 0Oyyalowmxcs

MpoBOAAT CAMOKOHTPOSIb, HAXOAAT U UCMPABSAIOT BO3MOXHbIE OLUMOKM.
MoaeoaAaTt pesynbrarbl CBOEN paboTbl, UKCUPYIOT B TETPAOM.

JTtan ypoka 6. UHdopmMauma o TBOpuecKoM 3aaaHUU U pedriekcus

MNpennonaraemas NpoAO/IKUTENBHOCTbL: 5 MUH.

MNMeparorMyeckas peATeNbHOCTb YyYuTENSA

MomoraeT ocyLiecTeutb pedieKCUBHYIO y4ebHyo AesATeNbHOCTb HA OCHOBE BOMPOCOB:

1. YTo HoBOroO y3HanNu cerogHsA?

2. Yto nokasanocb 0cob6eHHO UHTEPECHBIM?

3. BblM AW [OCTUrHYTHI BaMK LK, KOTopble Bbl A4S cebs onpenennnv B Hayane ypoka?

YuebHasa peatenbHOCTb 0Oyyalowmxcs

DuUKCHpyIOT TBOPYECKOE 3aaaHue B TeTpaaMm.

OcyuwecTenstoT penekcuio y4ebHOM feATenbHOCTH.

CooTtHocAT pesynbrathl yuebHOM AeATeNbHOCTU C NMOCTAB/IEHHOW Lesblo, NNaHUPYIOT Aafib-
HeHwne Lenn neatebHoCTH.

MATEPUAbI 014 NOAIFOTOBKU K YPOKY
Marepuan gna konupoBaHus

MapI.IprTHbIl\/'I JIUCT ONnA BbINOJIHEHUA VICC}'Ie,D,OBaTeJ'IbCKOﬁ pa6OTbI

®UO obyuatowterocs

HaumeHoBaHue npeanpuaTua

CopepxaHue MH(POPMALMOHHOIO

Ne MNnaH uccneposarenbckoi paboTbl
MaTtepuana

1. | UcTopusa paseutns npeanpuatus

Mpognykums, BoinycKaemas npeanpusaTMem

3HayeHue npenonpuAaTmAa B pa3Bntmne permoHa

YucneHHocTb COTPYAHUKOB NpeanpuAaTmnAa

2
3
4. | NepcnekTuBbl pa3BUTUA NPeanpPUATUS
5
6

CTpyKTypHble nofpasfeneHus, Lexa npov3Boa-
cTBa

1. TexHonorMyeckue aTanbl NPOU3BOACTBA

8. | NepeuyeHb obopynoBaHus

9. | Npodeccuu 1 cneumanbHOCTU COTPYAHMUKOB
npeanpuaTus

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

11. | MNepcnekTuBbl NpodeccroHanbHOro pocta UH-
YXeHepa Ha npeanpuAaTUA

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

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

AKTyanbHble TeMbl ana obcyxxpeHun: «BosmoxkHoctn 3D-nevatn B ctpouTtenbcTee,

«Arpoxossincteo XXII Beka», «CenbckoxosancteeHHble pobOTbl OyayLLeros.

NMpumMmep meponpuaTUA: NpoBeAeHUE 3KCKYPCUMU Ha COBPEMEHHOE NpeanpusTie B pervo-

HEe NpPOXXUBaHUA.

CueHapuli ypoka Ne 4. OnucaHue MukpokoHmponnepHolii nanamel u Habopa no po-
6omomexHuke

YpoBeHb 06pa3oBaHMA: OCHOBHOE obliiee.

Mpeamert: TexHonorus.

YpoBeHb 13yyeHus: 6a3oBsbii.

Tema ypoka: OnvcaHme MUKPOKOHTPOSIIEPHOM MiaThl M Habopa No poboTOTEXHUKE.

Knacc: 8.

Tun ypoka: KOMOMHUPOBAHHbIN.

Llenb ypoka: 3HakoMCTBO C HABOPOM POBOTOTEXHWUKM, C LUPPOBLIMU U aHANIOrOBbIMK MOP-

TaMWU MUKPOKOHTpPOJJ1IEPA.
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lMnaHupyemoie pezynoemamel

MNpenmeTHble:

* OxapakTepu3oBaTtb MeToaMyeckoe obecrieyeHue no paspaboTke Mogenen C MCnosb3osa-
HMEeM POBOTOTEXHUYECKMX HAbOPOB;

* MPOEKTUPOBATb U pPeasiM30BbIBATb aNIFOPUTMbI AJIA YNPABNEHNUA 3/1eMEeHTapHbIMU TeXHU-
YECKUMU cucTeMamu U yuebHbiMKM poboTamu;

* cnepgoBaTb MHCTPYKUMK B npouecce pa3spaboTtku yuebHOro poboToTEXHUMHYECKOro MpoeK-
Ta;

* KOHCTPYMpOBaTb NPOCTble CUCTEMbI C OBpaTHOW CBA3bIO, B TOM YMUC/e Ha OCHoBe poboTo-
TEXHUYECKUX KOHCTPYKTOPOB C NOJIyYeHWEM CUrHANOB OT LUGPOBbIX U aHANIOTOBbLIX AaT-
4MKOB (KacaHusa, pacCTOsHWUS, CBeTa, 3ByKa U Ap.);

* Mpou3BoAUTb COOPKY 3M1EKTPUYECKOW MIIM 3NIEKTPOHHOM LieNn NOCPeaCcTBOM COeMHEHUS
M/WNM  MNOAKMNOYEHUS 3SNEKTPOHHbIX KOMMOHEHTOB 3aAaHHbIM CNocoboMm (namka,
6ecnaeyHblii MOHTaX, MexaHW4yecKkas cbopKa) CornacHo cxeMme;

* MPOEKTUPOBATb M /WUNKN KOHCTPYMPOBATb aBTOMATU3MPOBAHHbIE CUCTEMbI, B TOM 4YMUC/iE C
NMPUMEHEHUEM CneLuann3MpoBaHHbIX MPOrPaMMHbIX CPeACTB M /WKU A3bIKOB Mporpam-
MWUPOBAHUSA, 3NEKTPOHHbIX KOMMOHEHTOB, JAaTYMKOB, MPUBOAOB, MUKPOKOHTPOJINEPOB U/
WU MUKPOKOHTPOJIIEPHBIX NNaThopM U T. .

MeTtanpenmetHble:

peaynsmuBHele

* yMeHue CTaBuTb y4ebHble Lenn U 3aJaduv ANA YCBOEHUS HOBOro marepuana no poborto-
TEXHUKE, UCXOAS U3 YCBOEHHbIX PaHEe 3HaHWIM NO y4ebHbIM NpeamMeTam;

* KOHTPOJIb M OLEHKA KayecTBa M YPOBHSA YCBOEHUS 3HAHWM NO pOBOTOTEXHMKE AJSIA fOCTU-
YKEHUSA KOHKPETHbIX LeNIen yYeHUs Ha pasfiuHbIX 3Tanax obydeHus;

* CNOCOBHOCTb K CAMOperynaunmn ans Mobunmsaumm cun U 3HePrumn NPy YCBOEHUU HOBOFO
Martepuana B poOOTOTEXHUKE;

no3HaBamesbHoie

* MCMONb30BaHWe KOMMNEKTYIOLWMX AeTanel poHOTOTEXHUYECKOrO Habopa B COOTBETCTBUU
C UX OMWUCaHWEM U TEXHUHECKMMU XapaKTepUCTUKaMK;
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* noctaHoBKa U hopMynMpoBaH1e 3ada4un no poboToTexHMKe U pa3paboTka nnaHa eé pe-
LUEHWA C UCMOMb30BaHUEM Npeanaraemblx 45 3TOro Aetasen no poboToTEXHUKE;

KOMMYHUKamMuBHsie

* YMEHWe COTPyAHMYaTb C YYUTENIEM U C OOHOKIACCHUKAMWU WM YNleHaMW KOMaHabl ANS
onpeaeneHns Lenu n yHKLMK y4aCTHUKOB MPU peLleHnn TBOPYECKUX 3adad no poboro-
TEXHUKE;

* yMeHMe BblsiBNATb NPOOEMbI M NPUHMMATb PELUEHUS, HE Bbi3blBasi KOHQIMKTHbLIX CUTYa-
LMK NpY KOMaHAaHOW paboTe Hag NpPoeKTaMu No pobOTOTEXHUKE.

JInyHOCTHbIE:

* JIMYHOCTHOE M NpocdheccMoHanbHOEe caMoomnpeaenieHne C Y4ETOM pPasBUTUS U BHELPEHUS
HOBbIX Npodeccuit B 06nactv pobOTOTEXHUKU U aBTOMATU3ALMH;

* MOHWMaHMWE CMbIC/A YHEHWUSA U YMEHMWE YCTaHABNMBATb CBA3M MEXAy Lesblo 0bydeHus po-
OGOTOTEXHUKE U Pe3y/bTaToM, paau Yero OHO OCYLLLECTB/ISETCS.

Bpems peanusaumu: 2 akageMmnyeckux yaca.

O6opynoBaHve 1 Matepuanbl: HABOP AJ1IA KOHCTPYMPOBAHWA NPOrpaMMUpyEMbIX MOAENen

nHxkeHepHbix cuctem AR-DEK-STR-01 ot OOO «[puknagHas poboToTexHnKa».

X0A4 YPOKA

dtan ypoka 1. MoTuBauusa K yue6HON AeATENbHOCTH

MNpeanonaraemas NpoaoO/IKUTENbHOCTb: 5 MUH.

Meparoruyeckas aeATeNbHOCTb yYUTENSA

Co3paér ycnoBus AM8 BO3HWKHOBEHMA Y obydalowerocs BHyTpeHHeNW NoTpebHOCTH BKItO-
yeHus B y4eOHyIo AeATeNIbHOCTb.

Co31a€éT NonoXKuTebHbIA 3MOLMOHANbHbLIM HACTPOM Ha paborTy.

3anaét Bonpochl, BOBNEKas y4EHWKOB B 3BPUCTHHECKYIO Beceay:

1. Yro Takoe poboToTexHuka?

2. [ne ncnonb3ytotcs poboTbi?

3. Kro co3paér pobotos v ynpaenset umMu?

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

Hanpaensert ydueHHKOB Ha hopMynnpoBaHUe TEMbI U LLEENWN YpOKa.

YuebHasa peatenbHOCTb 0Oyyalowmxcs

Mo6unun3yloTca 1 opraHu3yloTCsA Ha NpeacTosLLyio pabory.

BcTynatot B AnManor ¢ yuutesiem, BbICKa3biBalOT CBOIO TOUKY 3pEHMUS.

OtBeyvaloT Ha BONPOChI, apryMeHTUPYIOT OTBETI.

CnepnAat 3a oTBETaMU M BbICKa3bIBAHUAMU APYrMX YYEHUKOB.

DopMynupyloT TEMY U Liesb YpoKa.

MnaHupyloT AENCTBUA MO AOCTUMKEHUIO LIESIM YPOKa.

JTtan ypoka 2. AKTyanusauums u 0606weHre sHaHUH

Mpennonaraemas NPOAO/IKUTENBHOCTL: 5 MUH.

Meparoruueckas peaTenbHOCTb yuuTens

MpoBoauT hpoHTanbHylo Beceay; akTyanusnpyeT MMeloLLMeCs 3HaHUA, noMoraeT obobLe-
HWIO TEPMUHOB U MOHATUN.

YuebHasa peatenbHOCTb 0Oyyalowmxcs

BcTynaioT B AManor ¢ yuutesnem, BbiICKa3biBalOT CBOKO TOUKY 3pEHMUS.

OtBeyaloT Ha BONPOChI, apryMeHTUPYIOT OTBETbI.

CnepAat 3a oTBETaMM U BbICKA3bIBAHUAMM APYrUX YYEHUKOB.
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JTtan ypoka 3. UsyueHue HoBOro matepuana

MNpennonaraemas nponomkutenbHocTb: 50 MUH.

MNeparornyeckas AeATesIbHOCTb y4UTENA

OpraHusyeT ocBOeHWe HOBbIX MOHATUIM C UCMONb30BaHMEM Npe3eHTauuun. Ha cnanpax or-
parkeHa crefytoLias MHhopMaLmMsA: onucaHne MUKPOKOHTPOJIZIEPHOM naiaTthl U Habopa no po-
GOoTOTEXHUKE.

MHorve coBpeMeHHble 3N1EKTPOHHbIE U 3IEKTPOMEXaHUYECKME YCTPOWMCTBA, HaYMHaA oOT
LAETCKUX UrpyLieK v ObITOBOM TEXHUKM M 3aKaHYMBAsi aBTOMOOUISAMU U KOCMUYECKUMU KOpab-
NAMU, HAYMHEHbI MPOrpaMMUPYEMbIMU 3IEKTPOHHLIMU BGIOKaMKM Ha Base MUKPOKOHTpoOse-
poB.

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

Paccmotpum Habop A1 KOHCTPYMPOBAHUA MPOrpaMMUPYEMbIX MOAENEN UHMKEHEPHbIX CU-
ctem AR-DEK-STR-01 or OO0 «[MpuknagHas poboTtoTexHuKax, npeaHa3HadeHHbI Aas paspa-
60TKM yuebHbIX NporpaMMmUpyeMbix Mogenemn no pobOTOTEXHUKE U YMHOM 3NEKTPOHMUKE Ha OC-
HOBE MUKPOKOHTPOJINIepHOW nnatgopmbl, coBmectuMon ¢ nnator Arduino MEGA (puc. 1.),
¢ MukpokoHTponnepom ATmega 2560 ot dupmbl ATMEL. Pasnunyatotcsa pazHble nnatel Apaym-
Ho (UNO, NANO, META, MUKPO, LEONARDO u gp.), KOTOpble OTIMYAIOTCS MO KOHCTPYKLMK U
YCTaHOBJIEHHOMY Ha HUX TUMY MUKPOKOHTpoOepa.

- = ) s}
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Puc. 1. MukpokoHTponnepHas nnara Arduino MEGA

B coctae Habopa AR-DEK-STR-01 BxoasaTt cneaytouime KOMMIEKTYIOLWME: MUKPOKOHTPOI-
nepHas nnara (ATmega 2560); kabenb USB; 610k nutaHus unu 3apagHoe yCTponcTeo; Habop
NPOBOAOB; PE3UCTOPbI (CONPOTUBEHUS); LBETHbIE CBETOAMOAbI; becrnaeyHas MaKkeTHas nnara;
TaKTOBble KHOMKM, nepeknodareny (Tymbnepbl); nepemMeHHble pe3ucTopbl (MOTEHLMOMETPbI);
TepMope3nCTop; (hOTOPE3UCTOP; CEMUCErMEHTHbIM MHAWMKATOP; Nbe30AMHAMMK; WHGpaKpac-
HbIM AATYMK (BATYMK NIMHMKM); YNbTPA3BYKOBOW AATYMK (AanbHOMep); aucnnien (3KuakokpucTan-

nuyeckuin nHgukatop — XKW 16x2); neuratens ¢ pefyKTOpoOM U KONECOM; CEPBOABUraTenu
MG90S v PDI-6221MG-180; warosbii gsuratens 28BYJ-48.
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Puc. 2. MukpokoHTponsiepHas nnata (c MukpokoHTpossiepom ATmega 2560)

MuKpoKOHTpoONNepHas naarta UMeeT criefyioLne OCHOBHbIE 3/1EMEHTbI:

1. Undposbie nopTel BBOAa-BbIBOAA, LLUMM-NopThl M MHTEPdeNChI A5 NOAKOYEHUA Nepu-
(hepHMHBIX YCTPOMCTB.

2. AHanorosble BXoapbl A5 NOAK/IOYEHMA AAaTYMKOB aHA/IOroBOro CMrHana.

3. Pa3bémbl Ana noakntoyeHns seayLuero v segomoro ycrpoicte Dynamixel.

4. Pa3béMbl oA NoAK/IlOYeHUA ABuratened nocrtosHHoro toka (noptoli: 44, 45 — cko-
pPOCTb U HanpaBneHue BpaweHus motopal, 46, 47 — cKOpoCTb U HanpasneHWe BpaLLeHUs
moTtopa 2).

5. Pa3bém ceteBoro ctaHgapta Ethernet.

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

7. KHonku gns ynpaeneHus 6ecnpoBogHoM nepeaadyen AaHHbIX.

8. Mepekniouatens nuHuK nepegayum aandHbeix USB vnn MCU, 1. e. cBa3b no kabeno USB
npu NPOrpaMMUPOBaHMKU C KOMMbIOTEPOM SIMOO CBA3b LEHTPAsIbHOrO MUKPOKOHTpOsiepa u
BHYTPEHHero Moayns Ha nnare.

9. KHonka nepe3anycka BbINOIHEHUA 3arpy>KEHHOM NPOrpaMMbl.

10. Tymbnep BKNOYEHMS U BbIK/IIOYEHWUSA NNaTbl.

11. Pa3béMm ans nuTaHusA nnatbl U BHELWHUX YCTPOWUCTB. [1pu 3arpy3ke nporpammbl B MUKPO-
KOHTpoOsNep nniara nuraetcs no kabeno USB.

12. Pasbvém USB ans HacTpoiku Mmoayns 6ecnpoBOAHOMN CBA3M.

13. Pa3zbém USB ansa 3arpysku nporpammbl B MUKPOKOHTpOJIEP.

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

15. TakTOBbIE KHOMKK A1 UCNOMb30BaHUSA B MpOrpammax, NOAKJIIOYEHHbIE K UM(POBbIM
noptam 35-40.

16. CBeTogmopp! oS UCNONb30OBaHMA B NpOorpaMMax, NoaKItoYEHHbIe K LMhPOBbIM NopTam
22-21.

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

MuKpOKOHTpONepHasa niara MOAK/OYAETCA K KOMMbloTepy C nomouwpto kabens USB
(pnc. 3) v ucnonblyeTtca AnA OTNaaKK U 3arpy3KyM NPOrpaMMbl B MUKPOKOHTPOJINED.
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Puc. 3. Kabenb USB

Bnok nutaHusa, unu 3apsgHoe yctporcTeo (puc. 4), ucnonbsyercsa ans obecneyeHus snek-
TPO3HEpPruen Kak MUKPOKOHTPOJINIEPHOW MNaTbl, Tak U BCeM poBOTOTEXHUYECKON pa3paboTKu.
ITU UCTOYHMKM NMUTaHUA MOryT BbITb B BUAE agantepa ot anektpuyeckon cetv 220 B nnm 6n0-
Ka aKKyMynsaTopHbIx 6atapei 1 UMeTb BbixoAHOE HanpseHue 5—12 B.

Puc. 4. bnok nutaHus, unu 3apsgHoe yCTPoOMCTBO

Habop coeanHuTeNbHbIX NPOBOAOE M NepeMblideK (pUc. 5) ncnonbsyertca ans coeauHeHUs
JeTanier NpoeKTa, HanpuMMep AATYUKOB C MUKPOKOHTPOJINIEPHON niator. Y nNpoBOAOB Cylle-
CTBYeT [iBa TMMNA HAKOHEYHUKOB — B BUAE FHE3[a WKW B BUAE LUTbIPbKA, BAPUAHTbI X coYeTa-
HUS HasblBalOT «Mama-nana», «nana-nana» M «Mama-mamax. [posoga ans ygobcTea Bbiny-
CKaloTCA pasHbIX LBETOB U pasHok anuHbl, 4acTto ot 10 go 30 cm. Ectb obuwenpuHsaTbie npasu-
Jla UCMONb30BaHMA LBETHbIX MPOBOAOB A/ MWUTaHUA YCTPOMCTB: KPacHbIM — «MJIOC», a
YEPHbIN UNN KOPUYHEBBIN — «3eMNfA».

Puc. 5. Habop nposogos

Pe3uctopbl (puc. 6) — 3TO 3neMeHTbl, OKasbiBaloLLME CONPOTUB/IEHUE 3IEKTPUYECKOMY TO-
Ky. OHM MCnonb3yloTCs ANSi CHUXKEHUSA BEIMYMHBI HAMPSX)KEHUA Ha ONpenenéHHOM yyacTKe Le-
nu. HomMuHan pe3nctopoB — 3TO Be/IMYMHA 3NIEKTPUYECKOTO COMPOTUB/IEHWS, U3MepsieMas B
omax (Om nnm Q). MapkupoBKY MHOTMX Pe3UCTOPOB NMPOBOAAT LBETHLIMW KOJbLLAMU Ha Kopny-
ce pesuctopa (KOSMYECTBO LIBETHbIX KOsel MOXeT 6biTb 4 unn 5). [lns pa3paboTku NpoeKkTos
HY>XHO 3anacTucb pesnctopamu HomuHanos: 200 Om, 1 kKOm 1 10 kKOm (no 50— 100 wr.).

Cumsonsl pesuctopa =}~ —NMAWAL
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Puc. 6. Pe3uctopsl

CeeTtoguogbl (puc. 7) ncnonb3yoTca Ans Nofaydv CBETOBOrO CUrHana Wnun Ans OCBELLEHUS U
OblBAIOT pasHbIX LBETOB, pa3MepoB U MolHocTM. CBeToamombl NUTAOTCA NOCTOAHHbLIM Hanps-
XeHuneM. Ha cBetoguope O/IMHHAS HOXXKa MOAK/IIOYAETCS K «MII0COBOMY» BbIBOAY MUTaHUA.
Hanps»keHue Ha cBeTOaMOA NOJAETCA UCXOASA U3 €ro TEXHUYECKUX XapaKTEPUCTUK, OObIYHO B
avanasoHe ot 2 po 3,5 B. Ecnn xapakTepucTMku cBetoanoa HEU3BECTHbI, TO HYXXHO ero nu-
TaTb HanpsykeHnem He 6onee 2,5 B. lMNoHWKeHME HanpsKeHWUA MUTAHUA MOHUXKAET APKOCTb
CBeYyeHua ceetTogmoa.

BAXHO! lMNMutaHue ceeTogmona HanpsixkeHWEM BbILLE MOJIOXKEHHOIO MO MHCTPYKLUWU MOKET
npuBecTH ero K 6esso3ssparHoi nopye. lMoatoMy ceeTognon B poOOTOTEXHUYECKMX NPOEKTax C
Hanps>XeHWeM MCTouyHuKa 5—6 B nopknoyaetca yepes nobaBoyHOe cOnpoTuB/eHWe (pesu-
ctop) B 150—200 Owm.

To4yHO onpenenuTb CONPOTUBNEHUE LOOABOYHOrO COMPOTUBEHUA MOXHO NO opMyne:

R = (UVICTOl-IHMK - UCBeTO,ElVIO,El) / ICBeTO,D,VIO,EI, M

4
mk S

N - n
NN F = =

N

Puc. 7. LiseTHble cBeTOaMOAbI

BecnaeuHas makeTHas nnara (puc. 8) obbI4HO UCMoNb3yeTcs Ha 3Tane pa3paboTku 1 anpo-
OUpOBaHUA NPOEKTA, a B Aa/IbHENLLIEM CXEMA MOXKET ObITb cOBpaHa C UCMO/b30BaHUEM MaMNKM.
MakeTHas niara MMeeT Mo KpasM MOJIOCKWU MUTaHWsA, a nocepeanMHe — MOJIOCKK ChasiHHbIX
rHé3n B ABa paga.

BAXHO! MNpu cbopke cxeMbl Ha MAaKeTHOW nnate OyfabTe OCTOPOXKHbI U HE AOMYCKanTe KO-
POTKOro 3aMblKaHMA, T. €. He 3aMblKanTe BblIBOAbI MCTOYHUKA HanpsikeHus Ha cebs. Moaknio-
yanTe WCTOYHWUK HamMpsXKeHWs BCerga K pasHbiM npubopam-noTpedbutensaM 3neKTpo3Hepruu
(ceeToouoppl, asuratenu u ap.). Npuyém HanpskeHne nutaHua noboro npubopa-notTpedbute-
NS B CXeMe A0/IKHO COOTBETCTBOBATb HOMUHA/IbHOMY HaMNpsiXKEHWUIO, YKa3aHHOMY B €ro TeXHW-
yeckux xapaktepuctukax. MHaye npubop neperopur.
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Puc. 8. becnaeyHas MakeTHasa nnara

KHonku u nepekntoyarenu (puc. 9) ucnonb3ytoTcs B NpoeKkTax ANns KpaTKOBPEMEHHOrO UK
(bUMKCMPOBAHHOIO 3aMbIKAHWA UM Pa3MblKaHUS 3NEKTPUYECKUX Lienew.

& 4
) -

Puc. 9. TaktoBble KHOMKK 1 nepekniodartenu (tymbnepsi)

MoTeHuMoMeTpbl, UnKn NnepemMeHHble pesucTopbl (puc. 10), npu BpalLeHWK pyyku unu nepe-
MEeLLEHUN MOM3YHKa MEHAIT CBOE conpotusieHne oT 0 4O HOMWUHANbHOrO COMPOTUBNEHMS,
yKa3aHHOro Ha noTeHuMoMeTpe.

DIN cumBon
—AAAAA

AMepHKAHCKHIT

IMmbpuanbii
Puc. 10. lNepemeHHble pe3ncTopbl (MOTEHLUMOMETPbI)

Tepmopesuctopbl (puc. 11) MeHsAIOT CBOE COMPOTMBNEHWE MPU MU3MEHEHUW OKpY’KatoLLen
Temnepartypsl. [1py NoBbilWeHWM TEMNEpPATYPbl TEPMOPE3UCTOPA €0 CONMPOTUB/IEHUE CHUXKAET-
cA. O6blYHO AManasoH BblAEPXKMBAEMbIX TEPMOPE3UCTOPOM Temneparyp coctasnseT ot —50
no +300 °C. ConpoTtuBneHne TepMopesncTopa NpM KOMHATHOW TeMrepaTtype COCTaBnseT He-
ckonbko KOM.

®oTopesunctopbl (puc. 12) MeHsAT CBOE CONPOTUBNEHME MPU U3MEHEHUU OCBELLEHHOCTH
Ha paboueit noBepxHOCTH (CBET NpUEMHMKe). [pu NOBbILEHNM OCBELEHHOCTM CONPOTUBIIEHWE
coTopesncTopa CHUKaeTcs.
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Puc. 11. Tepmope3sunctopbl U Mx o6o3HayYeHne
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Puc. 12. DotopesuncTopsbl 1 nx obo3HaveHne

CeMucermeHTHble CBETOAMOAHbIE MHAMKATOPbI (pyc. 13) UCnonb3ylOTCA B pasfivyHbIX NpPo-
eKTax A/18 OTOOParKEHUS YMCEN: YaCbl, CHETYMKMU, TEPMOMETPLI, U3MEPUTENN INIEKTPUYECKUX
napaMeTpoB U T. A. Kaxapli CBETALLMIACA CErMEHT MO CYTU AABNIAETCS OTAe/IbHbIM CBETOAMOAO0M.
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Puc. 13. CeMmncermMeHTHbIM MHAMKATOP M €ro pacnMHOBKa

MNbe3soamHamuk, unu 3ymmep (puc. 14), ucnonblyeTtcs B pas3niMyHbIX NPOEKTax AN1sl 3ByKOBOM
curHanusaumun. Ha 3ymmepbl HyXHO nogasatb 2—5 BOSLT HanmpsikeHus, cobniogas nonsp-
HocTb. OT KonuyecTBa HanpskeHWs OyaeT 3aBMCETb FPOMKOCTb 3ByKa. TaKXKe MOXXHO yrnpas-
NATb TOHANIbHOCTbHIO 3BYKA.

KoHTakTbl Ha paruukax yacto obosHauvatotcs: «Vce» UM «+» — 3TOT KOHTaKT Aartyuka
MOAK/OYAETCA K NONOXKUTENBHON KneMme UctodHuKka nutanus; «GNDy» unun «G» unm «—» —
O3HAYaeT «3eM/1s1» U MOAK/I0YAETCS K OTPULATE/IbHOM KlieMMe UCTOYHUKA nuTaHus; «l1/O» unu
«S» unn «AO» unn «DO» — HasbiBaeTCA CUrHaNbHbIM KOHTAKT W NpefHa3Ha4yeH Ans cbeéma
CUrHana ot gatyuvka.

Puc. 14. Nbe3ognHaMuK
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NHdpakpacHbii gatumk (puc. 15) ucnonbayercsa ana obHapyKeHWUA NPensaTCTBUN U IMHUNA.
[atumk cocTouT U3 MHpakpacHOro usnyyarensa v npuémHuka. Manyyarenb ncnyckaert MHoppa-
KpacHble Jlyuyn, KOTOpble NPYU BO3HUKHOBEHUW MPENATCTBUSA OTPAXKAIOTCA OT HEro, a NPUEMHUK
thukcnpyeT oTpayk€HHble nyyn. MHdpakpacHble Ny4n HEOAMHAKOBO OTPaXKakTCA OT NOBEPXHO-
CTeW pasHbiX LBETOB. JTO AAET AATYMKY BO3MOXKHOCTb ONpPeaenuTb rpaHuLy LUBETOB (IMHUKM) Ha
onpenenéHHoOM PacCTOSHUMM JaTymKa OT JIMHUM.

Puc. 15. UHdpaKkpacHbii AaTumk (oaTtymK IMHUK)

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

Puc. 16. YnbTpaseyKoBoM AatyuK (nanbHomep)

Kupkokpuctannmueckune nuamkatopbl (JKKKU) nnu LCD (puc. 17) npepHasHayeHbl ans oto-
OpaykeHMs1 TEKCTOBOMN UK rpaduyeckon MHdopmaumu. Paznuyarotcs MOHOXpPOMHbIe (aBa LBe-
Ta) C BbIBOAOM MH(opMauun B 1, 2, 3 1 bonee cTpok.

Puc. 17. lucnnew (>knakokpuctannudeckui unankatop — KKUN 16x2)
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[euratenu c pepyktopom (puc. 18) npuMeHAIOTCA B pasfiMuHbIX MPOEKTaxX C ABWXKYLLUMMU
yacTtamu, roe TpebyeTcs BpalleHue ABuratens C U3MeHeHUMeM HanpaeNeHWs BpalleHus (npu
M3MeHeHWU NONIAPHOCTU) U YACTOTbl BPaLLEHUS (MyTEM M3MEHEHUS BEIMYMHbBI BXOAHOIO Hanps-
)eHus). Pepyktop Takke cbaBnseT CKOpOCTb BpaLLeHUs.

Puc. 18. [ipuratenu c penyKTopom

Cepeogsurartenu (puc. 19) otnmyatoTcsi oT 06bIYHBIX MOTOPOB TEM, YTO Y HUX POTOP UK OCb
BPaLLEHWs He BPALLAETCA U He AeNaeT MHOXXeCTBO 0OOpPOTOB, a OTK/IOHSAETCA OT HY/NEBOrO Mo-
JIOXXEHWA BCETO JIULLIb HAa 3afaHHbIM YrON UKW Ha 3alaHHOEe KOJIMYECTBO rPafyCcoB B OLHY WM B
apyryto ctopoHy. Ocb BpallleHWs B HEKOTOPbIX MOAENAX He UMeeT BO3MOXXHOCTU COBepLUATb
nonHole oboportbl, T. e. 360 rpagycoe, xoTs eCTb MOAENW CEPBOABUraTeNen, KoTopbie MoryT
MPU COOTBETCTBYIOLLEM CUIHasIe COBEPLUATb NOJIHbIM 0OOPOT M BpaLLaTbCs Kak OOblYHbIN ABUra-
TeNlb C PEeAYKTOPOM.

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

LWaroebit asuratens (puc. 20) otanyaeTtca ot geuratens NOCTOAHHOrO TOKa TeM, YTO COBEp-
LaeT BpalLeHWss CBOEro Basia He MOCTOSIHHO, a LaraMu, rae Kaxapli war 3aHuMaeT onpege-
NEHHOEe KONIMYEeCTBO rpafycoB W nosHbin obopor 360° Ban genaer 3a 60/blIOe KONMYECTBO
LLIAroB, pa3Hoe A5 pa3HbiX MOAENEN LLAroBbIX ABUraTesnen.

S
'y
{7

Puc. 20. LLlarosbin asuratens 28BYJ-48
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YunuTtenb AEMOHCTPUPYET MANIOCTPALMIO, MPUBEAEHHYIO HUXKE, U NPOCUT Ha3BaTb M306pa-
)KEHHble pagnoneTasim U YCTAHOBUTb COOTBETCTBUE MEXAY YC/OBHbIMU M300paKeHUsAMU OeTa-
nen un nx gorto.

R N

MNMokasbiBaeT KapTUHKK (Cnanapl) C pas3fiMuyHbIMK AATYMKAMKU U NPOCUT OBYyYaloLLMXCA Onu-
caTtb MX.

YuebHasa peatenbHOCTb 0Oyyalowmxcs

HasbiBaloT M306parkéHHble paavoaeTasm U HaXoOAaT COOTBETCTBME MEXKAY YC/IOBHbIMU M30-
6paxkeHnamu getanen n ux dorto. OnNucbIBaAIOT AATUMKM.

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

Meparornyeckas AeATesIbHOCTb yYUTensa

Mpepnaraet obyyaoLMMCs BbINMOMHUTL 3a4aHUs.

YuebHasa peatenbHoOCTb obyualowmxcs

AHanusnpytoT yuebHbIM MaTepuas, OpraHU3yloT MOUCK PeLLEHUS.

JTan ypoka 5. KoHTponb ycBoeHUA MaTepuana, KoppeKuus ownbok
MNpeanonaraemas Npoao/IKUTENBbHOCTb: 5 MUH.

Meparornueckas AeATesIbHOCTb yYUTensa

KoHTponupyet BbinonHeHue paboTbl.

Ocyuwiectenset Heo6xoaMMYO NOMOLLb.

KoppekTupyet xoa paboTbl, aKLLEHTUPYET BHUMaHWe Ha BO3MOXHbI€ OLLMOKM.
MoasoauT utoru NpoaenaHHomn paborbi.

YuebHas peAaTenbHOCTb 0GyvaroLWwmxcs

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

JTtan ypoka 6. UHdopmauusa o TBOpHUecKOM 3aaaHUU U pecdnekcus

lNpennonaraemas NPoOAOMKUTENBHOCTb: 5 MUH.

MNMeparorvueckas peATeNbHOCTb yYuTENs

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

MomoraeT ocyLecTBuTb pedieKCUBHYIO y4ebHYI0 AeATeNbHOCTb Ha OCHOBE BOMPOCOB:

1. Y70 HOBOrO y3HaNU cerogHA?

2. Yto nokasanocb 0COBGEHHO MHTEPECHBLIM U BayKHbIM?

3. Bbiun M OCTUrHYTbI BAMU LieSW, KOTOpble Bbl ANnsA cebs onpenennnu B Havane ypoka?
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YuyebHas aesaTenbHOCTb OGyyaloWwmUxcs

DuKcUpytoT TBOPYECKOE 3afaHue B TETPaaM.

OcywecTenstoT pedriekcHio y4ebHoM AeATeNbHOCTH.

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

MATEPHWAJIbI ANA NOArOTOBKU K YPOKY
Marepuansl pnsa KonmpoBaHusa

Onucatb OCHOBHble 3/1EMEHTbI MUKPOKOHTpOsIIepHOW nnatbl. Hantn B MHTepHeTe
OonucaHMe U XapPaKTEPUCTUKKU LEHTpasbHOro MUKpoKoHTposiepa. Onucate nopamok
NOAK/MOYEHUSA NNIATbI K KOMMbIOTEPY.

lMocnedoBamenvHoe u napannenoHoe coeOUHEHUE pe3ucmopoB

o o O—
R,
= []R=R'+n= - R=R3XR?
Rg*‘nz
R, | R,
O o o

BcrnomHuTe Te cTaHZapTHble HOMWHAbI PE3UCTOPOB, KOTOPbIE BbIMYCKAOTCSA MpPO-
MbiweHHocTbio. CocTaBbTe 2—3 BapuaHTa napasiesibHoro U NocsefoBaresibHOro coe-

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

L
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1 kOm, 470 Om, 1 MOm.

pa6OTbI cseTogunopna.

YepHsi

KopwsHe B

e I I I T

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

CB8emoouoo u do6aBoyHoe conpomuBneHue

R-?
==

9 BonbkT
||

3,6B 0,02A

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

3AAAHUA K YPOKY

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

Onpepenutb conpoTUBIEHWE pe3ncTopa Mo NATU LBETHbIM KonbuaM: 1) KpacHbIi, KEn-
TbIM, YEPHbIW, OPAHKEBbLIM U 30/10TUCTbIN; 2) KOPUYHEBBIW, YEPHbIN, YEPHDBIW, YEPHDIN, Ce-
pebpucTbin.

OnpepennTb AONONHUTENIbHOE CONPOTUBIIEHWE A5 PA3/IMYHbIX MO LBETY CBETOAMOMLOB U
pa3HbIX MO BE/IMYUHE BbIXOAHOIO HanpsikeHus 61o0Koe nutaHusa (6v, 7v, v, 12v).
Cobpatb Ha MaKeTHOM M/iate CXeMy BK/IIOYEHMUS U BbIK/IIOYEHUS CBETOAMOAA C MOMOLLbIO
KHoMKkW. [lna 3toro noHapobsTca: ceetoguon, pesuctop (200 Om), 6nok nwura-
Hua (5—9 B), TakToBas KHOMKa, MakeTHas nnarta, CoeMHUTE/IbHble MPOBOJA.
YcTaHOBUTL 0HOPa3pAAHbIN CEMUCErMEHTHBIA MHOAMKATOP HA MaKEeTHYIO nnary, NoaK/o-
YMTb UCTOYHUK NUTaHUA Ha 3 B u, ucnonblys coepnHUTeNbHblEe NPOBOAA, 3aXKUraTb pas-
NWYHblE UMbl HA UHAMKATOPE.
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lNMepeyeHb BOCTYNHbLIX UCTOYHUKOB UH(OPMALMKU: CaUT ANA U3ydeHUs A3bika Apayu-
Ho: http://arduino.ru/Reference, caint gns cospaHus npoektoB ApayuHo: https://www.
tinkercad.com

JononHutenbHasa uHdopmauua

1. A6dyneaanumoB I J1., Kocuro O. A., CyboyeBa M. /1. OcHoBbl 0b6pazoBaresibHOM poboTo-
TeXHUKK (Ha npumepe ApayunHo). — M.: Uspatenbcteo «[lepox», 2018. — 148 c.

2. baym [xepemu. N3yvaem Arduino: MHCTPYMEHTbI U MeTOAbl TEXHUYECKOro BoswebcTea /
nep. c aHmn. — CIM6.: BXB-MNetepbypr, 2015. — 336 c.

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

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

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

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

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

YpoBeHb 06pa3oBaHMsA: OCHOBHOE oblLiee.

Mpeamet: TexHonorus.

YpoBeHb 13yyeHus: 6a3oBblii.

Tema ypoka: MogkntoueHrne MUKPOKOHTPOIIEPHOM MaThbl K koMnbioTepy. Cpega paspabor-

Ku ApayvHo.

Knacc: 8.

Tun ypoka: KOMOUHUPOBAHHbIN.

Llenb ypoka: paspaborka nporpamMm Ha s3bike Arduino.

lMnanupyemolie pe3ynemamel

MNpenmeTHble:

* OxapakTepu3oBaTtb MeToaMyeckoe obecriedeHue no paspaboTke Mogenen C MCNosb3osa-
HMEM pOBOTOTEXHUHYECKMX HaBOpPOB;

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

* cnlefoBaTb MHCTPYKUMK B Npouecce pa3paboTku yueBHOro poboToTeEXHUYECKOro NPOeKTa;

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

* NPOU3BOAUTb COOPKY 3IEKTPUYECKOW MM IIEKTPOHHOM Lienn NOCPeacTBOM COeAMHEHUS
M/WNK  MOOKMOYEHUA 3SNEKTPOHHBIX KOMMOHEHTOB 3aAaHHbiM Crnocobom (namka,
6ecnaeyHblt MOHTaX, MexaHu4YecKas cOopKa) CornacHo CXeMe;

* MPOEKTUPOBaTb U/WUNK KOHCTPYMPOBaTb aBTOMATU3UPOBAHHbIE CUCTEMbI, B TOM YMC/iE C
NMPUMEHEHUEM CMeuManIn3MpoBaHHbIX NPOrPaMMHbIX CPEACTB M /WUK A3bIKOB Nporpam-
MMPOBAHMSA, NEKTPOHHbIX KOMMOHEHTOB, AATYMKOB, MPUBOAOB, MUKPOKOHTPOJINEPOB U/
WM MUKPOKOHTPOJINIEPHBIX NAATGOPM U T. M.

MeTtanpeameTHble:

peaynsmuBHele:

* yMeHue CTaBuTb y4ebHble Lenn U 3aJadv ANns YCBOEHUS HOBOrO mMatepuana no poboro-
TEXHUKE, UCXOAS U3 YCBOEHHbIX paHee 3HaHWM Mo y4ebHbIM npeameTam;

* KOHTPOJIb M OLIEHKA KayecTBa M YPOBHSA YCBOEHMUS 3HaHWMM NO poBOTOTEXHMKE ASA AOCTU-
YKEHMA KOHKPETHbIX LeNeN yYeHUs Ha pasfiuHbIX 3Tanax obyyeHus;
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* CNOCOBHOCTb K CAMOPEerynaunmn ans Mobunmsaumm cun U 3HePrumn NpU YCBOEHUU HOBOFO
Martepuana B pobOTOTEXHUKE;

no3HaBamersnoHele:

* UCMONb30BaHWe KOMMNEKTYIOLWMX AeTaniel poOOTOTEXHUYECKOrO Habopa B COOTBETCTBUU
C X OMWUCaHWEM U TEXHUYECKMMU XapaKTepPUCTUKaMK;

* MocTaHOBKa U hopMynMpoBaHue 3adaym no poboTtoTexHuKe U paspaboTka niaHa eé pe-
LeHWA C UCMOMb30BAHUEM Npeanaraembix 45 3TOro Aetasnen no poboTOTEXHUKE;

KOMMYHUKAGMUBHble:

* YMeHWe COTPYAHWYaTb C YYMTENEM U C OLHOK/IACCHUKAMW WM YeHamMu KOMaHAbl Ans
onpeneneHns uenu u dhyHKUUA YYaCTHUKOB MpU peLleHMn TBOPYECKUX 3adad no poboro-
TeXHUKE;

* yMeHue BbiiBNATb NPO6eMbl ¥ MPUHMMATL PELUEHWUs, HE Bbi3blBas KOHQIMKTHbIX CUTya-
LMK NpY KOMaHAHOMW paboTe Hag NPoeKTaMu No PobOTOTEXHUKE.

JInyHOCTHBIE:

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

* MOHMMAaHMWE CMbIC/Ia YYEHUS, YMEHUE YCTAHABMBATD CBA3U MEXAY Liesiblo 00y4eHus po-
BGOTOTEXHUKE U Pe3y/LTaToOM.

Bpems peanusaumu: 2 akageMmnyeckux vaca.

Ob6opynoBaHre 1 Matepuanbl: HABOP AJIA KOHCTPYMPOBAHWA NPOrpaMMMUpPyeEMbIX MOAENen

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

Xo4 YPOKA

dtan ypoka 1. MotuBaumsa K yue6HOM AeATeNbHOCTU

MNpennonaraemas NPoOAO/IKUTENBHOCTb: 5 MUH.

MNeparornyeckas AeATeNbHOCTb yYUTENA

MpoBepsieT roTOBHOCTb K YPOKY, OpraH13yeT BHUMaHUe Knacca K paboTe Ha ypoke, co34aéTt
MOMOXKWUTENbHbIM 3MOLMOHANbHbIM HACTPOM Y 0byJatoLmxca. 3aaaét BONPOCh!, BOB/IEKas yye-
HUKOB B beceay:

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

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

3. Y10 BbI 3HaeTe no 3ton Teme?

YuebHasa peatenbHOCTb obyualowmxcs

OMOLMOHaNbHO HACTPanBaIOTCA Ha NPEACTOALLYIO YYeOHYIO feATeNbHOCTD.

Jtan ypoka 2. AKTyanusaums u 0606weHne sHaHMI

MNpepnonaraemas NpoAO/IKUTENBHOCTb: 5 MUH.

Meparornyeckas AeATeNbHOCTb yYUTENA

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

3apaét Bonpocsi:

1. Tne Ha nnatdopme HaxoauTca npoueccop?

2. KakoB 06bEM NamMATM MUKPOKOHTpoOsINepa?

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

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

5. MNouyemy HekoTOpble LM POBbIE KOHTAKTbI OTMEYEHbI 3HAaKOM ~ (TUnbaa)?

6. [ne HaxomAaTCA KOHTaKTbl AnA Aoctyna K nutaHuio? Kakoe HanpsikeHue wcnonb3yet
Arduino?
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7. [ne HaxopATcsA KOHTaKTbl «3eMsiA» ? CKOMbKO TaKMX KOHTAKTOB pasMeLLeHo Ha nnatcdopme?

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

9. [ne HaxoauTtca BCcTpoeHHbin cBetognon? Kak oH o6o3HadeH? K kakoMy undpoBoMy Bbl-
XOZy OH NOAKJIIOYEH?

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

YuebHasa peatenbHOCTb 0Oyyatowmxca

BbicTynatoT ¢ foKnagamu, oTBeYatoT Ha BOMPOCHI.

OtBevaloT Ha BONPOChI, apryMeHTUPYHOT OTBETI.

Cnepsat 3a oTBETAMM U BbICKa3blBAHUSAMU APYrUX YYEHUKOB.

Jrtan ypoka 3. UsyueHune HoBOoro marepuana

MNpennonaraemas NpoaoKUTENbHOCTb: 50 MUH.

MNeparornyeckas AeATeNbHOCTb yYUTENA

OpraHusyeTt ocBOEHWE HOBbIX MOHATUI C UCMOIb30BAHUEM MpPE3eHTaLUK.

B poboTtotexHuuyeckux npoektax, paspabarbiBaeMbiX C MCMOb30BAaHWEM MpOrpaMmupye-
MbIX MUKPOKOHTPOJINIEPHBIX MOLYNEN, KPOME NepednCeHHbIX B NPeablayLLEM YPOKe KOMMIeK-
TYIOLMX UCNOJIb3YETCA MHOXECTBO APYrUX KOMIMIEKTYIOWMX: PAa3/IMYHbIE AATYNKU (OBUKEHUS,
TeMnepartypbl U BAAYKHOCTU, MAarHUTHOIO NoJiA, BUOPaLMK, YrapHOro rasa, OrHs, AOXKAA, BNaX-
HOCTM MOYBbI U ApP.), @ TaKXXe pene, KapTa NamMsaTh, Yacbl peasibHOro BpeEMeEHU, paguonepenar-
yuku, mopynb RFID, moayne GPRS u 7. o.

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

1) co3paHve NporpaMMHOro Kofa Ha KOMMbloTEPE C UCNOJIb30BAHMEM CMeLUanbHON cpeapbl
pa3paboTku, BKAOYAlOLWEN B cebs pefakTop, OT1agYuK, KOMNUASTop, OMbnnMoTekn u apyrue
cpeacTsa pa3paboTunKa;

2) 3anuchb (3arpyska) nporpaMMHOro Koga B MMKPOKOHTPOJIEp.

Insa ynobcTea BbINOMHEHUA 3TUX 334a4 MOXXHO BOCMOJ/Ib30BATLCA Cpefor pa3paboTku Ap-
ayvHo ¢ CU-nogo6bHbIM A3bIKOM NMporpaMmMupoBaHus 1 nnatamm ApayvHo (puc. 1).

& sketch jul12a | Arduino 1.6.12 e o), S

-
®aiin Mpaeka Ckety Mucrpymentsr Momows

Q0 BEEa

sketch_jult2a §

roid secup() { “

/ 1Y Ay = "1y " - I ATSE .
put your setup code here, Teo run once:

oid loop() {

put your main code here, to run repeatedl

Arduino/Genuine Une na COM3

o —

Puc. 1. Cpena paspabotku ApaynHo

Mnatbl ApayMHO MMEIOT pa3bEMbl ANS COeAUHUTENbHbIX NPOBOAOB, CBA3aHHbIE C COOTBET-
CTBYIOLLMMM NOPTaMU MUKPOKOHTPOJIIepa: NopTbl BBOAA — BbiBoAA Umdposoro curHana DO-D 13,
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nopTbl BBOAA aHanoroeoro curHana A0-A5, nepesanyck BHyTpeHHew nporpammbl (RESET), nuta-
Hue (VCC+, GND—), BHewHui TakToBbIM reHepaTtop  AREF — Bbixog aHanoro-uucdposoro npe-
obpasosarensa (ALJM). OtoenbHble NopTbl BEOAA-BbIBOAA TAKXKE MMEIOT CreuuasibHoe HasHade-
HUWe: NpepblBaHWs, TalMepbl, creuunasbHblie NopTbl 0bMeHa UHdopMauuen u T. 4.

Insa Havana pabotbl ¢ nnato ApayMHo unu ¢ ApayMHO-COBMECTMMbIMM MnsiaTtaMu U3 pas-
NINYHBIX POBOTOTEXHMYECKMX HABOPOB HyKHO: 1) yCTaHOBUTb HA KOMMbIOTEP [AparBep
USB-nopTa MMKpOKOHTpONNEPHOM Nnatbl, MO KOTOPOMY MOAK/OHAETCA niata K KOMMNbloTepy;
2) ckadatb U ycTaHoBWTb cpeay paspabotku ApayuHo IDE; 3) nogkniounts nnaty ApaymHo K
KOMMbIOTEPY M 3amyCTUTb BCTpoeHHbIi B IDE npumep mMuranusa ceetogmopna; 4) paspabartbisarb
nosnb3oBaTesIbCK1e MPOEKTbI.

®dDyHKuuu BBOpa-BbiIBOAA ApAYUHO

LlugppoBoli cueHan, Takke HasblBa€MblM OUCKPEMHbLIM, UMEET TOMIbKO ABa 3HayeHus, 06o-
3Ha4aemMmble: lornyeckuit 1 (ectb HanpsaykeHue) U norudeckuit 0 (HeT HanpsXKeHUA).

AHa10208bil cuzHasn. MUKpOKOHTpOIIepHas nnata AeNuT AUanasoH BXOAHbIX aHaNoroBblixX
3HadeHun ot 0 go 5 B Ha 1024 pa3nuuHbIX 3HaYEHWUM OAMHAKOBOMW pa3MepHOCTU. Takum obpa-
30M, Ha auanasoHe mexay 0 u 5 B Hanpsikenue 0 B cootBeTctByeT gecatnyHomy 0, a 5 B coot-
setcTeyeT makcumymy 1023. MpomeskytouHoe 2,5 B 6ynet cooteetcTBOBaTH 3HaYeHuto 512, Tak
Ha3biBaembiit 10-paspsagHbii ALM B guanasoxe ot 0 go 5 B moxet o6Hapyutb 1024 3HaueHus
“ umeTb ToyHocTb 5 /1024 unn npumepHo 0,005 B.

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

[ns BbiBOAA M3 MMKPOKOHTPONNIEPHOM NNaTbl aHanoroeoro curHana e euge LUMM nnu PWM
MCNOJb3YyOTCA OTAesNbHble uucdpoBble BbiBOAbl. Hanpumep, BbiIBOA HA KOHTAKT 3 uMcna 255 o3-
HayaeT nogartb Ha 3ToT KoHTakT 5 B. Kaxpoe 3Hauenne ot 0 pgo 255 6epér Ha cebs:
5 / 256 = 0,0195 B, u ecnu 3HaueHune Ha nobom PWM koHTakTte ymHOXMTb Ha 0,0195, nonyunm
Hanps>keHWe BbiBoAA B BosibTax. Hanpumep, ecnu Boiectn Ha LLUMM — koHTakT 6 3HaueHue 150
3TO O3Ha4aerT, YTO Mbl Ha 3TOM Bbixoe nonyunm Hanpskenune: 150 * 0,0195 = 2,9 B.

®DyHKuMKM uudpoeoro eeopa-ebiBoAA

pinMode (). Mepen ncnonb3osaHMeM LMMPOBOro KOHTAKTa Kak BXO[, WK BbIXO Heobxo-
AMMO CHayasna CKOHMUIryp1MpoBarb LMMPOBOM KOHTAKT C noMolubto cyHKuuM pinMode(). Ha-
npumep, pinMode(pin, mode) ncnonb3yet aea napamertpa: pin 1 mode. NapameTtp pin sB-
nAeTcA HOMepoM UM(GPOBOro KOHTaKTa, a napametp mode npuvHUMaeT 3HayeHWe OLHOMU U3
Tpéx koHcTaHT: INPUT unu OUTPUT.

digitalRead(). ®yHKUMA npegHasHayeHa AN YTEHUS COCTOSAHMA LMGPOBOro KOHTaKTa
pin, 3agaHHoro B ckobkax, Hanpumep: x = digitalRead(pin). Mapamertp pin asnsetca Home-
POM KOHTaKTa, U3 KOTOPOro Bbl XOTUTE YnTaTh undposor curHan HIGH nnu LOW.

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

®DyHKUMKM aHANOroeoro BEOAA-BbiBOAA

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

analogWrite(). B npumepe analogWrite (pin, value) 3ta cdyHKUMs npegHasHadeHa ans
3anucu B LLUMM-koHTaKT pin (1. e. B undpoBble KoHTaKTbl: 3, 5, 6, 9, 10, 11) KOHKpeTHOro 3Ha-
yeHusa value (1. e. uenoro uncna ot 0 go 255).
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PaccmoTpum npuMepbl UCMONIb30BAHUA 3TUX KOMAHA A3blka ApAyuHO

NMPUMEP 1.

void setup() {

pinMode (2, INPUT); // HacTpolka LMOPOBOTO MMHA 2 HA BHBOX

pinMode (13, OUTPUT); } // HacTpoika uudpoBOTO ImMHa 13 Ha BBOX

void loop () {

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

// BHCOKMI LMOPOBOM CUTHAJ, TO BEHBECTU TaKXe BHICOKMI LMUOPOBOM

// curHamn Ha nuH 13, T.e. BKJIOYMUTHL CBETOOMOJI, MHAUe B CJENYIEN CTpOoKe
// — BHIKJIOUUTL CBETONMOI

else digitalWrite(13,L0W); }

NMPUMEP 2.

void setup() {

Serial.begin(9600); } // uuuumanmuszaumsa paboTwl MoHMTOpAa HOPTa
void loop () {

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

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

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

// BamaHue APKOCTM CBETOAMOLA MNOTEHUMOMETPOM, IMOOKJIOUEHHEM K A3

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

int val = 0; // mepeMeHHas OJIS XPAHEHUS SBHAUYESHUS

void setup() {

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

void loop () {

val = analogRead(A3); // cumMTHBaeM 3HaueHMe [IOTeHLMoOMeTpa c A3
analogWrite (led, val / 4); } // analogRead BosBpamaeT 3Haveuusa oT 0
// mo 1023, analogWrite moimxkHO OBITH B mmanaszoHe ot 0 mo 255

YuebHasa peatenbHOCTb 0Oyyalowmxcs
CnywatoT ob6bacHeHue yuntens. GUKCUPYIOT NOydYeHHYo MHdOopMaLMIo B TeTpaasx.

JT1an ypoka 4. [lpoBepKka noOHUMaHUA U NEPBUYHOIO 3aKpenneHusa
MNpennonaraemas nponokutenbHocTb: 20 MUH.

MNeparornyeckas AeATeNbHOCTb yYUTENA

Mpepnaraet obyyaoLMMCs BbIMOSHATL 3a4aHUS.

YuebHasa peatenbHOCTb 0Oyyalowmxcs

AHanusunpytoT yuebHbIM Matepuan, BbINONHAIOT MHAMBUAYaANbHO 3adaHus Ha [K.

Jtan ypoka 5. KoHTponb ycBoeHusa maTtepuana, KoppeKumsa owmnobok
MNpennonaraemas NpoAoO/MIKUTENBHOCTb: 5 MUH.

MNMeparorvyeckas peATeNIbHOCTb yYUTENSA

KoHTponupyert BbinonHeHne paboTbl.

OcyuwecTtensieT He06X0AMMYIO MOMOLLb.

Koppektupyet xoa paboTbl, aKLeHTUPYET BHUMaHWE Ha BO3MOXHble OLLIMOKM.
MoasoauT utoru npoaenaHHomn paborsbi.
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YuebHasa peatenbHOCTb 0byyatowmxca

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

MoaBoaaT pesynbrarbl paboTbl, PUKCHUPYIOT B TETPAAM.

JTtan ypoka 6. UHdopmMauma o TBOpuecKoM 3aaaHUU U pedrieKkcus

MNpennonaraemMas NPOAOMKUTENBHOCTb: 5 MUH.
MNeparoruyeckas peaTenbHOCTb yuntens

TEXHOJ1IOIUA

lNpepnnaraet 3agaHue: NOBTOPUTb U3YHYEHHbIV MaTepuas, U3y4ynuTb CNPABOYHbIE CBEAEHMUSA MO
A3bIKY NPOrpamMMMpOBaHUsA Ha cawTe arduino.ru B pasgene «[llporpammupoBaHues; npegnara-

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

MomoraeT ocyLecTeutb pedieKCUBHYIO y4ebHyto AeATeNbHOCTb HA OCHOBE BOMPOCOB:

1. Yto HoBOrO y3HaNU cerogHsA?
2. Yto nokasanocb 0CO6eHHO MHTEPECHBIM U BayKHbIM?

3. BblM M [OCTUrHYTHI BaMM LLEeNK, KOTOpbIe Bbl A1 cebs onpeaenvnn B Hayane ypoka?

YuebHasn peatenbHOCTb 0Oyyalowmxcs
DuKCUpyYIOT 3aaHue B TeTpaau.
OcyuiectensioT pedneKkcuio yHebHoON feaTenbHOCTH.

CootHocsT pe3ynbratbl yqe6H017| [eATeENbHOCTU C nocTaBfieHHOM Uuesiblo, NJIaHUPYIOT Oalib-

HeWwune uenn neAaTesibHOCTH.

MATEPUAJbI ANA NOANOTOBKU K YPOKY
Marepuansl pna konupoBaHUs

MoHumop nopma
void setup() {

Serial.begin(9600);

L)

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

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

Onepamop nepexooda if

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

else digitalWrite (13, LOW) ;

Onuwume pabomy cnedytowe2o ckemya (npoepammel).

Onuwume pabomy cnedyrowe20 ckemya (npozpammei).

if (digitalRead (2)==HIGH) digitalWrite(13,HIGH);
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CepBonpuBoo
Onuwume pabomy credytow,e2o ckemya (npoepammel).
#include <Servo.h>
void setup() {
myservo.attach (9);

} i
void loop() { :
myservo.write (0); // ycra”aemmeaeMm yrona 0° E
delay (2000) ; i
myservo.write (90); // ycraHaeiusaem yrosa 90° i
delay (2000) ; !
myservo.write (180); // ycranaBiaueaem yros 180° i
delay (2000) ; E

Xudkokpucmannuyeckuli uHOuKamop i
' Onuwume pabomy cnedyrouwe2o ckemya (npo2pammei). '
E #include <Wire.h> E
: #include <LiquidCrystal I2C.h> i
i LiquidCrystal I2C lcd(0x3F,16,2); E
E void setup () { E
! lcd.init () ; !
5 lcd.backlight () ; i
H lcd.print (“Hello, world!”); E

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

}
void loop() {}

3A0AHUA K YPOKY

1. Moakntounte MUKpPOKOHTponepHyto nnaty k USB-nopty komnbtoTepa. 3anycture npu-
noxenuve «ducnetuep yctpovicte» u B pasgene COM nocmotpute, k kakomy COM-nopty noa-
K/lounnacb Bawla nnara.

2. 3anyctute cpeay paspaborku ApayvHo IDE, kotopas 6bina MHCTanIMpoBaHa Ha KOM-
nototep paHee. [lanee HyxHo otMeTuTb HOMep COM-nopTa, K KOTOPOMY NoAK/YMAACh Niara
ApayuHo, B MeHto: UHcTpyMeHTbl ---> MopT ---> COM. B 310M ke MeHio BbiG1paeTcsa Tvn naa-
16l AppyvHo, 1. e. UNO, NANO, META, MUKPO, LEONARDO v gp. B Hawem cnyyae META.

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

MPOBEPUTD: [+ ] 3ATPY3KA: .
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3a npoueccomM NpoBepKU U 3arpy3ku MOXKHO HabnoaaTb B HUXKHEW YacTu OkHa Apayu-
Ho IDE. Mocne 3arpysku, ecnu BCE BbINOSIHWAM MPABUIbHO, HAYHETCS MUraHWe CBeToaMoaa,
NOAK/IIOYEHHOIO K COOTBETCTBYIOLLEMY NMOPTY, MM HA nnatax ApAyvHO TaKoM TeCTOBbIM CBe-
TOOMOA, PacrnosioXKeH MPSAMO Ha njate U napannefibHO NMOAKMOYEH K KOHKPETHOMY MOpTy
(k 13 Ha nnate UNO, k 22 Ha nnarte coemectumon ¢ MEGA). Ceetoanog 6yaeT muratb C WH-
Tepeanamu B 1 cek.

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

void setup() {

pinMode (LED_BUILTIN, OUTPUT) ;

}

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

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

}

Lpyrov BapuaHT 3anuncu Toro xe ckertya:
int led = 13;

void setup() {

pinMode (1led, OUTPUT) ;

}

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

Mnn MOKHO TaK 3anucaTb 3TOT Ke CKETY:

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

digitalWrite (13, 1);

delay(1000) ;

digitalWrite (13, 0);

delay (1000); }

KoHctaHta LED _BUILTIN ykasbiBaeT Ha BcTpoeHHbin ceetoaunog,. HIGH n LOW-koHcTaHThlI,
yKasblBalOLMe Ha BbICOKMM W HU3KWUM CWUTHas, T. €. BK/OYEHUE W BbiktodeHue. DyHKuusA
pinMode() HacTpaunBaeT nopt Ha Bxoa unu Bbixod. PyHkuus delay(1000) 3apaér Bpems 3a-
aepxxku B 1000 munnucekyHg, (T. e. 1 cekyHaa).

5. U3meHuTe napametp cyHkumun delay() ¢ 1000 Ha 100 nnu Ha ppyroe ymcno u 3arpysure
CKeT4 noeTopHo. Ecnu BCE caenanu npaBunbHO, TO Bbl AO/MKHbI YBUAETb APYrOM PEXUM MUra-
HWUA cBeTOoAMOMA, B 3aBUCMMOCTU OT BBELAEHHbIX napameTpoB. MoXHO eLLé No3KCnepuMeHTU-
poBatb ¢ napameTtpamu dyHkuuu delay().

OBPATUTE BHUMAHMUE!

Cketu (nporpamma) Ha si3bike ApayMHO MMeeT Tpu pasaena unu 6noka, uaylwime apyr sa
LPYrom B CTPOroM Noc/iefoBaTe/IbHOCTU CBEPXY BHU3:

1) 6nok nogkntoyeHus 6ubnuotek (3to genaerca ¢ nomowpto avpekTvsbl #Hinclude) u
00bABNEHUA NEPEMEHHBIX U €ro TUMOB (MHOrAa NepeMeHHbIe OOBABAAIOT C MOMOLLBIO AUPEKTH-

76 B conepxaHue




TEXHONOrUA TOUYKA !’POCTA

Bbl #define, Ho YacTo 6e3 31O AMPEKTUBDI, KaK B NpuMepe MuraHua ceetoguona. Ctpoky int
led = 13; moxxHo 3anucarb Tak: H#define led 13);

2) 610K HacTpoeKk HauuHaeTca ¢ dyHKumun setup(){...} u npegHasHayeH AN HACTPOMKM
PEXXMMOB paboThbl BbIBOAOB, CKOPOCTU Nepefayn MHbopMaLmmu NopTos U T. 4.;

3) ocHoBHOM G/IOK MpOrpamMmMbl COAEPXKMT MOC/IELOBATENBHOCTb KOMAaHA, MpefHa3HadeH-
HbIX AN PELleHWUs KOHKPETHOWM 3afayu, M HauuHaetcs 3TOT 670K C yHKUMM BECKOHEeYHOoro
uvkna loop(), koTopas 3acTaBnsieT NOBTOPATLCA 3aJaHHOW B 3TOM (DYHKUMKU CEPUM KOMaHA.
Mpu KaXkaoM Lware NOBTOPEHWUN BYAYT MEHATLCA KaKWe-TO AaHHble, BbIYUCISEMble B MPOrpam-
Me, WKW NoKa3aHusA, CHUMaeMble C JaTYMKOB.

[ns 3anucu cketya Ha s3bike ApAyMHO MCMOMb3YEeTCS CUHTAKCUC, MOXOXUM B si3blKe Mpo-
rpammupoBanusa Cu.

MepeyeHb AOCTYNHbLIX UCTOYHUKOB UH(OPMALMKU: CalT AN U3yYeHUa a3blka Apayu-
Ho: http://arduino.ru/Reference, cant gns cosgaHus npoektoB ApayuHo: https://www.
tinkercad.com
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2. baym [xepemu. Usyqaem Arduino: MHCTPYMEHTbI U METOAbI TEXHUYECKOro BoswebcTea /
nep. c aHrn. — CIM6.: BXB-MNetepbypr, 2015. — 336 c.

3. lMemun B. A. Co3paHue ymHoro goma Ha 6ase Arduino. — M.: IMK [pecc, 2018. —
180 c.

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

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

6. ApHoned, Cmioapm. Arduino ans HauMHAKOLWMX: CaMblii MPOCTOM MOLLArOBbIA CAMOYYU-
Tenb / Crioapt ApHonbg ; nep. ¢ aHm. M. PaitmMaH. — Mockea: Jkcmo, 2017. — 256 c.

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

YpoBeHb 06pa3oBaHus: OCHOBHOE obLLee.

MNpenmeT: TexHonorus.

YpoBeHb 13yyeHus: 6a3oBbii.

Tema: Beepenve B 3D-MopnenmpoBaHue U NPOTOTUNMPOBaHHUE.

Knacc: 6.

Tun ypoka: KOMOUHWUPOBAHHbIN.

Llenb ypoka: o3HakoMuTb obyvatomxcs ¢ noHaTuamu «3D-MopenmpoBaHue» U «MpoToTU-

MUPOBaHUE.

Mnanupyemoie pesynemamel

MNpegmeTHble:

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

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

* BbINOJIHATL YEPTEXKM M ICKM3bl, a TakKe paboTatb B CUCTEMAx aBTOMATU3UPOBAHHOIMO
NMPOEKTUPOBaHMS;

* BbINONHATL 6a30Bble ONepauun pefaktopa KOMMbIOTEPHOMO TPEXMEPHOMO NPOEKTMPOBA-
HUSA;
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co3paeatb 3D-mMopeny, NpUMeHs s passiuyHble TEXHONIOTMK, UCTIONb3YSA HEABTOMATU3WUPO-
BaHHble W /WM aBTOMATU3UPOBaHHbIE MHCTPYMEHTbI;

aHanm3npoBarb (hopMOODOPa30BaHME MPOMbILLIEHHbIX U3LENNMH;

XapaKTepu3oBaTb OCHOBHble MeToAbI /CNocobbl / NPUEMbI M3rOTOB/IEHUS OOBEMHDBIX AeTa-
NeK U3 pa3NnyHbIX Matepuasnos, B TOM YUC/IE C MPUMEHEHWUEM TEXHONOMMYECKOTo 06opy-
[OBaHUs;

NONYy4YUTb U NPOAHANU3UPOBATH OMbIT U3FOTOB/IEHUS MaKeTa UKW NPOTOTMNA.

Metan peaMeTHble:

COCTaB/IATb M/aH peleHns NpobsemMbl (ONUCbIBATb XKU3HEHHbIM LMK BbIMNOSIHEHUA MPO-
€KTa, a/lfOpUTM NpOBeAeHUs UCCNEfOBAHUA);

aHanu3MpoBartb U 0OOCHOBbIBATL MPUMEHEHWE COOTBETCTBYIOLLErO MHCTPYMEHTapUs ANs
BbIMOSIHEHUA y4eOHOM 3a4auu;

onpenenatb, Kakne AEWCTBUA MO PELLEHMIO y4eOHOM 3a4aum MM napameTpbl 3TUX Aew-
CTBMI NPUBENU K MOSYHEHWUIO UMEIOLLLErOCA NPOAYKTa yyebHOM AeATeNIbHOCTH;

co3pasatb abCcTpaKTHbIM UK peanbHbli 0bpas npeamerta u,/unu aefeHus;

nepeBoOAMTb CJIOXHYIO MO cocTaBy (MHOroacnekTHyl) WMHdbopMauuio M3 rpaguryeckoro
“nu hopMann3oBaHHOro (CMMBOJILHOMO) NPeACTaB/ieHUs B TEKCTOBOE M HA0OBOOPOT;
CTPOUTb MO3UTUBHbIE OTHOLLEHMS B Npouecce y4ebHOW M Mo3HaBaTesibHOW AeATeNIbHO-
CTH.

JInuHoCTHbIE:

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

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

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

X004 YPOKA

dtan ypoka 1. MotuBaums K yue6HOM AeATEeNbHOCTU
MNpennonaraemas NpPoOAO/IXKUTENBHOCTb: 5 MUH.
Meparornyeckas AeATeNbHOCTb yYUTENA

Co301a€éT NonoXKuUTe bHbIA 3MOLMOHANbHbBIM HACTPOM Ha pabory.
3apaét Bonpochl, BOBNEKAs yHEHWKOB B 3BPUCTHHECKYIO Beceay.
Bonpocsi:

1. Yto Takoe 3D-momenvpoBsaHue?

2. Y10 Takoe 3D-neyatb?

3. Co3pasanu nu Bbl COBCTBEHHbIE MOAENn?

Hanpaensert yueHUKOB Ha (hOpMyIMPOBaHUS TEMbI U LLENWN YPOKa.
YuebHasa peatenbHOCTb 0Oyyalowmxcs

Mo6unun3yoTca 1 opraHu3yIoTCsA Ha NpeacTosLLyto pabory.
BcTynatot B AmManor c yuutesiem, BbiICKa3biBalOT CBOIO TOUKY 3PEHMUS.
OtBeyvaloT Ha BONPOChI, apryMeHTUPYIOT OTBETHI.

CnepnAar 3a oTBETaMM M BbICKa3bIBAHUAMU APYrMX YYEHUKOB.
DopMynupytoT TEMY U Liesb YpoKa.

MnaHupyloT AENCTBUA MO AOCTUMKEHUIO LIESIM YPOKa.

dtan ypoka 2. AKTyanusaumsa u 0606weHre sHaHMH
MNpennonaraemas npogomkutensHoctb: 10 MUH.
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Meparornueckas AeATesIbHOCTb yuUTensa

MpoBoauT hpoHTanbHyo Heceay; akTyanusupyeT MMeloLLMeCs 3HaHUs, NoMoraeT 0b6obLue-
HWIO TEPMUHOB U NMOHATUN.

3apaét Bonpochl:

1. Kak Bbl pymaete, SBAAIOTCA M CUHOHWMAMM MOHATUA «TPEXMEPHOE M30OpaxKeHue» W
«3D-u3obparkeHune»?

2. ECTb i1 O0TIMumMs Mexay nsobparkeHusaMK (MoKasbiBaeT N300paXkeHUs), CAeNaHHbIMU Ye-
noeekoM B 3noxy [lpeBHero Mvpa, HanpuMep, eruneTckuMmu peckamu unm pocnucsamMu Ha rpe-
YECKMX Basax, U COBPEMEHHOW XXUBOMUCHIO?

YuebHasa peaTtenbHOCTb 0Oyyatowmxca

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

OrteeyatoT Ha BONPOChI, apryMeHTUPYIOT OTBETbI.

Cnepst 3a oTBETaMM U BbICKA3bIBAHUAMU APYIrUX YYEHWUKOB.

JTtan ypoka 3. UsyueHune HoBOoro matepuana

MNpeanonaraemas npogonmxkutenbHocTb: 40 MUH

MNeparorMueckas AeATesIbHOCTb yYUTENA

OpraHusyeTt oCBOeHWe HOBbIX MOHATUI C UCMOJIb30BAHUEM MpPEe3eHTaLuu.

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

3D-mopenupoBaHue — 3TO NPOLIECC CO3AAHUS TPEXMEPHON MOLENM KAaKoro-Mbo obbekTa.

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

* [OM3alH, apXUTEeKTypa, CTPOUTENbCTBO — MO3BOJMSET NpeacTaBuTb 0OCTAaHOBKY B nome-

LLEHWU UMW BHELLHWE XapaKTePUCTUKK OyayLlero 3naHus;

* KuMHeMmartorpacdus, MyabTUMIMKALWUA, UHOYCTPUA KOMMbIOTEPHBIX UIP — MO3BONSET CO-

30aTb (haHTaCTUYECKUX rePOEB UK MUPbI;

* peKnama u MapKeTMHI — WCMOJb3yeTCs A1 CO3AaHWsA NPUBIeKaTelbHOro n3obpaxeHus,

NOAYEPKMBAIOLLLErO JOCTOMHCTBA PEKNAMUPYEMOrO OOBLEKTA;
* HayKa W MPOMbILIEHHOCTb — WMCMOMb3YeTCA AN MPOEKTUPOBAHUA TEXHUYECKUX M3pe-
NWI, NO3BONISIET BU3YyaSIU3MPOBATb U3JeNIMe, OLEHUTb ero TEXHUYECKUE BO3MOXKHOCTMU.

C mMopensMu 13 nepBbIX TPEX MYHKTOB Bbl CTA/IKMBA/IUCb HE Pa3 B TEYEHME BALLUEMN XKWU3HM,
a MOXKeT ObITb NpaBuUbHEE CKA3aTb: Mbl BUAMM MX KaxKAabl AeHb. Mpu co3gaHum 60/blUMHCTBA
TaKUX MoAenen Ucnonb3oBanocb nonuroHanbHoe 3D-mMmopenupoBaHue.

MNMonuroHanbHas 3D-mMopenb COCTOMT M3 MHOXECTBA MPOCTbIX MHOIOYro/lbHUKOB (Nosnro-
HoB). [MonuroHanbHoe MoaenMpoBaHMe — nepsbik noseuswmMincs cnocob 3D-mopenmposaxms.
MonuroHbl COCTOAT M3 BepLUMH, KOTOpble 3aJaHbl B NPOCTpaHCTBe KoopauHatamu X, Y, Z.
B nepsbix nonuroHanbHbix 3D-Moaensx 3TM KOOpAMHATbI BBOAWAUCH Bpy4HYyto. BeplnHbl no-
JIMFOHOB COeAMHAIOTCA MexXay cobor pébpamu. HYem 6osblue NOAUIOHOB Yy MOAENU, TEM OHA
TouHee. [pouecc MoAeNnnpoBaH1s 3aK/OHaETCs B NepPeMELLEHWUHN BEPLUMH, PEBep 1 TpaHcdop-
MaLMK CaMUX MOJIMFOHOB.

MonuroHanbHoe MopenMpoBaHWe NpUMeHseTcs, ecin HeobxoanMo cosaartb MOAaesb, UMe-
IOLLLYIO Xy[O0XKECTBEHHOE CXOACTBO C OOBLEKTOM.

Haunbonee nonynspHbiMM nporpamMmamu nonuvroHansHoro 3D-mMopenvpoBaHus ABNAOTCA
Autodesk 3DsMax, Autodesk Maya, Blender v gp.

OpnHako ¢ noMoLpbio NOSIMIOHANBbHOIO MOAENUPOBAHUS CIOXKHO paccynTaTb pa3mepbl MO-
[leN1, yKa3aTb TOYHbIe 3a30pbl MEXAY 3/1EMEHTAMU UK YYUTbIBATb (hU3MYECKUe CBOMCTBA Ma-
Tepuanos. [na pelueHua Takux 3adady MCMNONb3ylOTCS CUCTEMbI aBTOMATU3UPOBAHHOINO
npoektupoBaHusa (CAIP).
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B otanumne oT nonuroHanbHOro MoaenMpoBaHUA 34eCb HET NMOJSIMFOHOB, BCE MOAENN Liefb-
Hble. [TocTpoeHWe TpExMepHOM MoAeNy HaYMHAETCA C CO3AaHWUSA MJIOCKOW hUrypbl, KOTOPOM
3aAaétca HanpassieHue TpaHchopmaumun. Hanpumep, ana cosgaHusa Kyba HeobxoamMmo Havep-
TUTb KBaZpaT, a 3aTEM €ro BbITAHYTb.

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

CospanHble 3D-monenu B CAINP yacto paspabarbiBaloT A18 CEpMHMHOro NPOU3BOACTBA, HO
A5 TOro 4ToBObl OLEHUTb FrEOMETPUIO, AN3alH, COBMECTUMOCTb KOMMOHEHTOB M ApYyrve xapak-
TEPUCTUKM, U3rOTaB/IMBAIOT NPOTOTUMNDbI U3LE/TUNA.

N3HayanbHO NpOTOTUNbI CO3AaBaIMCh NYTEM yAaneHUsa NIMILIHEro Matepuana Cc 3arotos-
KW, Hanpumep npu dpesepoBaHnn unu TodeHun. CerogHa TEXHOMOMMU NO3BONAIOT CO34a-
BaTb MPOTOTUMbI C MOMOLLbIO 06paTHOM onepauuu, nobasneHMa Matepuana — TaKylo TeXHO-
NOruio HasblBaloT aaAUTMBHOM (oT aHrn. add — pobasnATtb). Peub, KOHEYHO Ke, MAET O
3D-neyvaru.

CeropHs pns 3D-neyatn Mcnonb3yloTcsA pasnnyHble Matepuansl. Paccmotpum TexHonoruio
nocnoiHoro HannaeneHua nnactuka (FDM — Fusing Deposition Modeling nnu FFF —
Fused Filament Fabrication), Tak kak B Hawei nabopatopuu ectb 3D-npuHtep (DOBOT MOOZ),
KOTOpbli paboTtaeT Ha ocHoBee gaHHoro npuHuuna. FDM-texHonorus 3akniodyaercs B TOM, 4TO
HWTb U3 TEPMOMJIACTUYHOIO MaTepuas NoJAETCA B NeYaTtaloLLyto roJIOBKY, rae NPOUCXoauT pac-
nnaeneHue marepuana. lNpu 3ToM neyaraioLLas rosoBKa ABUKETCA U HAHOCUT pacniaB/ieHHbIN
NAacTUK Ha nnatgopMy, co3gaBas Mofesb C/IOM 3a C/I0EM.

lNMomMKUMO TEXHONOrMK NOCIOMHOrO HamnaBfeHUsa NaacTMKa CyLecTByeT TEXHONOMMS nasep-
Hou ctepeonuTtorpacdum (SLA), npu KoTOpoi neyaTb OCYLLECTBAAETCA C MOMOLLbIO XXMAKOIO
¢oTononumepa, KoTopbiv 3aTBepAeBaeT Noh AencTBueM nasepa. [oxoxxui npuHUMN Ucnosb-
3yeTcs B NPUHTEpPaxX CEJIEKTUBHOrO NnasepHoro cnekaHua (SLS) — neuatb ocywiectenser-
CS C MOMOLLbIO NMOPOLKOoo6pasHoro Marepuana (noaMCTUPO, HEMNOH U Ap.) M CENEKTUBHOrO
NnasepHoOro cnekaHuAa MeTansunyeckoro nopouwka (SLM).

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

1. Co3zpaHue komnbioTepHor 3D-mopenu.

2. Moprotoska 3D-mopenu K neyaru.

3. MNeyatb 3D-mopenw.

C KakapIM LLAroM AaHHOro rnpouecca Mbl MO3HAKOMUMCS MNP BbIMOSHEHWUU NlabopaTOPHbIX
pabor.

YuebHasa peatenbHOCTb oOyyalowmxcs

Cnywatot o6bACHeHUE yunTens.

DOUKCUPYIOT MNONYYEHHYIO MH(OPMaLMIO B TETPaasX.

JTtan ypokKa 4. [[poBepka NOHUMaHUA U NEePBUYHOIO 3aKpensieHUs

MNpennonaraemas nponomxkuTenbHocTb: 20 MUH.

MNeparornyeckas AeATeNbHOCTb yYUTena

Mpennaraet nourparb B urpy. Pasgaér KapTouku ¢ M306pakeHUsAMU NPeaMETOB UM KOH-
CTPYKUMIA M npeanaraeT obyyalowmnmMcs nNpeanoioxKuTb, C MOMOLLBIO KAKOro BUMAA MOLENUPO-
BaHWSA Nyylle co3haTb TPEXMEPHYIO MoAesb npeamMeTa (C MOMOLLBIO MOSIMIOHANbHOTO MOAENU-
POBaHUA WM CUCTEM aBTOMATU3MPOBAHHOIO MPOEKTUPOBAHWUSA) U Pa3neNUTb KAPTOYKM Ha
2 rpynnbl.

KapTouku ¢ nzobpaxkeHUAMM pasniMyHbix 0ObEKTOB, HanpuMep OTBEPTKA, Yebypaluka, 3a-
AL, peaykTop, 6onua v T. 4. Urpy MoxkHo nposecTun ¢ nomoubto cepsuca LeaningApps (puc. 1).
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PaznomuTe KapTo4Yku Ha ABa cTonbuKa
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Puc. 1. dxkpaH yuebHoit urpsl B cepsuce learningapps.org

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

Jtan ypoka 5. KoHTponb ycBoeHusa maTtepuana, KoppeKums owmnbok

MNpennonaraemas npogomkutensHoctsb: 10 MUH.

MNeparornyeckas AeATeNbHOCTb YyYUTENA

KoHTponupyet BbinonHexus pabortbi.

OcyuwiecTtensieT HEO6XOAMMYIO MOMOLLb.

KoppektupyeT xof paboTbl, aKLEeHTUPYET BHUMaHWE Ha BO3MOXHble OLLUMOKM.

MopBoamT utorn npoaenaHHon paboTbl: ecnu TPEXMepHas MOAESb AO/KHA 061afarb Xyao-
YKECTBEHHbIM CXOACTBOM C MPEAMETOM WK ABNAETCA AM3alMHEePCKOM pa3paboTKoMn, TO CTOMUT
BOCMO/Nb30BaTbCSA MPOrpaMMOM MNOSIMrOHaNbHOrO MOLENIMPOBAHUS, @ €C/IM MOAENb AOJKHA CO-
OTBETCTBOBATb ONpefAenéHHbIM pasmepam, To ucnonbsytoT CAIP.

YuebHas aeaTenbHOCTb 0byyalowmxcs

MpoBOAAT CAMOKOHTPO/Ib, HAXOAAT U UCMIPABAAIOT BO3MOXKHbIE OLLMOKY.

MopeoasaT utor paborTbi.

JT1an ypoka 6. UHdopmMauusa o TBOpuecKoM 3aaaHuu u pecdnekcus

Mpeanonaraemas NPOAOIKUTENBHOCTD: 5 MUH.

Meparornueckas AeATeNbHOCTb yYUTENSA

Mpennaraet TBOpYECKOE 3aAaHWUe: HAWAMTE B AOMOSIHUTENIbHOW NiuTeparype uau B cetn MH-
TepHeT MHdopMaLmio 0 HeobbluHbix 3D-npuHTEpPax K 3anonHuTe Tabnauuy.

Kparko onuwuTe pabory

Kakum marepnanom neuaraer? lne npumenserca?
3D-npuHTepa
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MNopymaiite, roe MoXHO Mcnonb3oBatb 3D-npuHTepbl B Hawem pervoHe? C kakoM ue-
noto?

Momoraet ocywecTBuTb pedeKCUBHYIO yuebHYO AeATeIbHOCTb HA OCHOBE BOMPOCOB:

1. Yto HoBOroO y3Hanu cerogHs?

2. Y1o nokasanocb 0COBEHHO UHTEPECHBIM M BaXKHbIM?

3. Bbinu M [OCTUIHYTHI BaMU LieSIM, KOTOpbIe Bbl A48 cebs onpepenvnu B Hayane ypoka?

YuyebHasa paesatenbHoOCTb 0GyyaloWwmUxcs

DuKcKpyloT TBOpYECKOe 3aZlaHue B TeTpaau.

Ocyuectenstor pediekcuio yuebHON feATeNbHOCTH.

CooTHOCAT pesynbratbl yuebHON AeATENbHOCTH C MOCTAB/EHHOW Lie/blo, NNaHUPYIOT Aasib-

HeHnwue uenm geatesibHOCTw.

MATEPUAJIbl ANA NOArOTOBKU K YPOKY

R

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

N. ®©. Xpyukuin. LiseTbl 1 nnoabl
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BupeodparmeHT (ccbinika):
» Kak pabotaet 3D-npuHTep n 3D-ckaHep:
https: / /www.youtube.com /watch?v=iFTGE8SZ7e0
* TexHOnoruv v ycTporcTsea A5 neyatu Metaaiamu:
https: / /www.youtube.com /watch?v=EfgwNDItnZk
» TexHonorusa nasepHoro nnaeneHUs MeTannnyeckoro nopotka (SLM)
https: / /www.youtube.com /watch?v=pz4aA8X nKg&t=157s
* 3D-neuatb wokonanom: https: / /www.youtube.com /watch?v=MKQlys-z7SM&t=8s
* Ypoku Akagemun Autodesk no Fusion360 (aHrn.):
https: / /academy.autodesk.com /software /fusion-360
lNMepeyeHb AOCTYNHbIX UCTOYHUKOB UH(OPMALUM:
1. EnMHas cucteMa KOHCTpyKTOpcKoM aokymeHTauun. — M.: CranpaptuHdopm, 2016. —
Pexxum poctyna: https: / /graph.power.nstu.ru /templates /static /gost /index 1.htm
2. Obyuenne n nopgaepkka Autodesk Fusion 360. — Pexwum poctyna: https://www.
autodesk.com /products /fusion-360 /learn-support
3. O6yuatowme pecypcbl no Fusion 360. — Pexkum poctyna: https: / /knowledge.autodesk.
com/ru/support/fusion-360/learn-explore /caas /sfdcarticles /sfdcarticles /RUS /
Training-Learning-resources-for-Fusion-360.html
4. JHumknoneaus 3D-nevatun. Pexxum poctyna: https: / /3dtoday.ru /wiki
OononHutenbHaa uHdpopmauyusa:
1. Manox B. H. Beenenune B copemeHHble CAIMNP / B. H. Maniox. — M.: JMK [lpecc,
2010. — 192 c.
2. [opeko8 []. E. 3D-nevartb ¢ Hyns / L. E. Topbkos, B. A. Xonmoropos. — CI16.: BXB-lle-
Tepbypr, 2020. — 256 c.
3. Jludus KnaiH. Fusion 360. 3D-momenvposaHue ana meiikepos / J1. Knann — CI6.:
BXB-Metepbypr, 2021. — 288 c.

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

YpoeeHb 06pa3oBaHusa: OCHOBHOE obLuee.

MpenmeT: TexHonorus.

YpoBeHb M3yyeHus: 6a3oBbIn.

Knacc: 6.

Tun ypoka: KOMOUHUPOBAHHbIN.

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

rpachvku u cchepamu €€ NpUMeHeHUs.

Mnanupyemoie pezynemamel

MNpegmeTHble:

* MOJIy4UTb U MPOAHANIM3UPOBATH OMbIT MOAUDUKALUKM MaTEPUANIBHOTO WSIM MH(POPMALMOH-
HOro NPOAYKTa;

* BbINOJHATbL 3/1IEMEHTAPHbIE YEPTEXM, BEKTOPHbIE U PACTPOBbIE U300PAXKEHNSA, B TOM YUC-
Ne C UCrnonb3oBaHWeM rpadMuecKMx peaaKkTopos;

* MOMy4UTb U NPOAHANIU3UPOBATb OMbIT U3rOTOB/IEHUSA MaKeTa UM NPOTOTUNA,;

* NPUMEHATb TEXHONIOMMK OLUMUMPOBKM aHANOroBblX AAHHbIX B COOTBETCTBUM C 3ajayvaMu
cob6CTBEHHOMN AEATENbHOCTM.

MetanpenmeTHble:

* YMEHMWE COOTHOCWUTb CBOWU AEWUCTBUSA C NNAHUPYEMbIMKU pe3yfibTaTaMu, OCYLLLECTBASATb KOH-
TPONb CBOEN LEATENbHOCTU B MPOLECCE LOCTUXKEHUS pesysnbTara, onpenensitb Cnocobbl
LEWCTBMI B paMKax NpeaJsioXKeHHbIX yC/I0BUIA U TpeboBaHU, KOPPEKTUPOBATb CBOMU AeW-
CTBWS B COOTBETCTBUMU C U3MEHSAIOLLENCS CUTYaLUEN.
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https://www.youtube.com/watch?v=iFTGE8SZ7e0
https://www.youtube.com/watch?v=EfqwNDltnZk
https://www.youtube.com/watch?v=pz4aA8X_nKg&t=157s
https://www.youtube.com/watch?v=MKQlys-z7SM&t=8s
https://academy.autodesk.com/software/fusion-360
https://graph.power.nstu.ru/templates/static/gost/index1.htm
https://www.autodesk.com/products/fusion-360/learn-support
https://www.autodesk.com/products/fusion-360/learn-support
https://knowledge.autodesk.com/ru/support/fusion-360/learn-explore/caas/sfdcarticles/sfdcarticles/RUS/Training-Learning-resources-for-Fusion-360.html
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https://knowledge.autodesk.com/ru/support/fusion-360/learn-explore/caas/sfdcarticles/sfdcarticles/RUS/Training-Learning-resources-for-Fusion-360.html

TOUKA !'POCTA TEXHOJIOrUs

JInuHoCTHBbIE:

* FOTOBHOCTb M CMOCOBHOCTb OOYYAIOLLMXCSA K CAMOPa3BUTHIO U cCaMoobpa3oBaHuUIo Ha OC-
HOBE MOTMBALMK K OBYYEHMIO M MO3HAHWIO;

* FOTOBHOCTb M CMOCOBHOCTb K OCO3HAHHOMY BbIOOPY M MOCTPOEHMIO fanbHEWLLEN UHANBU-
LyanbHOW TpaeKTopun obpa3oBaHus Ha 6ase OPUEHTUPOBKU B MUpe Npodeccuit 1 npo-
(beccrMoHanbHbIX NPEANOYTEHUI, C YYETOM YCTOMUMBBIX MO3HABATE/IbHbIX MHTEPECOB.

Bpemsa peanusauuu: 1 akapemmyeckui vac.

O6opynoBaHue 1 Matepuasbl: HOyToyK, MOY.

XOoA YPOKA

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

MNMeparorMyeckas peATeNbHOCTb yYuTENs

Co34aET NoNoXKMTENbHBIM 3MOLMOHANbHbIM HACTPOM Ha paborTy.
3apaét Bonpochl, BOBNEKAs YH4EHWKOB B 3BPUCTHHECKYIO Beceay.
Bonpocbi:

1. Yto Takoe koMnbtloTepHas rpacduka?

2. KakoBbl cchepbl NpUMEHEHUS KOMMNbIOTEPHOM rpaduKun?

3. KakoBbl BO3MOXHOCTH UCMOJIb30BaHUSA KOMMNbIOTEPHOM rpadmKn?
HanpaBnset yueHMKoB Ha hopMynMpoBaHME TEMbI U LIeSIM YPOKa.
YuebHasa peatenbHOCTb 0Oyyalowmxcs

Mo6unun3yloTca 1 opraHU3yloTCsA Ha NpeacTosLLyo pabory.
BcTtynatoT B AManor ¢ yuutenem, BbiCKa3biBAOT CBOIO TOUKY 3PEHUS.
OtBeyvaloT Ha BONPOCHI, apryMeHTUPYIOT OTBETI.

CnepsAt 3a oTBETAMM U BbICKa3blBAHUSAMU APYrUX YYEHUKOB.
DopMynupytoT TEMY U Lenb ypoKa.

MnaHupytoT paboTy Mo AOCTUXKEHMIO LieNW YpoKa.

dTan ypoka 2. AKTyanusauusa m o06o6uweHne sHaHUM

Mpeanonaraemas npogomkutenbHocTb: 10 MUH.

Meparornueckas peATeNbHOCTb yuUUTENS

Mpepnaraet BCMOMHUTb OBY4aIOLWMXCA, YTO TAKOE OPHAMEHT, NPUBOAUT NPUMepPbI n306pa-
YKEHUI, NPOCUT OXapaKTepM30BaTh MX.

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

YuebHasa peatenbHoOCTb oOyualowmxcs

AKTyanu3npyloT 3HaHUA Mo NOCTPOEHMIO OPHAMEHTOB, MOJyYeHHble paHee, NPUAYMbIBAOT
(bparMeHT opHaMeHTa, BbIMOJHAOT NPOo6HOe CKaHMPOBaHWE COMMACHO MHCTPYKUMK (B paspene
«Martepuanbl Ans NOArOTOBKM K YPOKY»).

JTtan ypoka 3. UsyueHue HoBOro marepuana

MNpennonaraemasa npogonxkutensHocTb: 10 MUH.

Meparornueckas peATeNbHOCTb yYUTENSA

AKTyanusmpyeT onopHble 3HaHWA U U3N1araeT HOBbIM MaTepuar.

Co3paét cutyaumio ans 3aKpenieHuss HOBoro Matepuana.

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

dTan ypoka 4. [lpoeepka NnOHMMaHUsA U NEPBUYHOIO 3aKpensieHus

MNpennonaraemas npogomkutensHoctsb: 10 MUH.

Meparornyeckas AeATeslbHOCTb yYUTena

Mpennaraet npuBecTM NpuMepbl UCMONb30BAHUS KOMIMbIOTEPHOW FpaduKU B PasfiMuHbIX
chepax aesaTenbHoCTH obyJaromxcs.

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

YuebHas peaTenbHOCTb 06yvaloWwmxcs

AHanusnpytoT y4ebHbIM Matepuan, OpraHU3yloT MOWUCK PELLUEHWUS, OMPEeaEenstoT Crocobbl
NpeacTaBieHus pesynbrata.

dTan ypoka 5. KoHTponb ycBoeHus matrepuana, KoppeKkuus owmnbok

MNpepnonaraemas NpoAO/IKUTENBHOCTb: 5 MUH.

MNeparorvueckas peATeNbLHOCTb YyYUTENSA

KoHTponupyert BbinonHeHus paborbl.

OcyuwecTensieT HeO6XOAMMYIO MOMOLLb.

Koppektupyet xon paboTbl, aKLEHTUPYET BHUMaHWE Ha BO3MOXHblE OLLIMOKMU.

YuebHas peAaTenbHOCTb 0GyvaloWmxcs

MpoBOAAT CAMOKOHTPOSIb, HAXOAAT U UCMPABNSAIOT BO3MOXHbIE OLUMOKM.

O6pabartbiBaloT pesynbrarbl cCaMoaMarHocTuku. MNoasoasaT pesynbratbl paboTbl, UKCUPYIOT
B TETPaaM.

JT1an ypoka 6. UHdopmMmauusa o TBopuecKom 3aaaHuu u pecdnekcus

MpeanonaraemMas NPOAO/IKUTENBHOCTD: 5 MUH.

Meparoruyeckas peaTesbHOCTb yuuTens

Mpennaraet TBOpUeCKoe 3aaaHue: ana nepson naboparopHoi paboTbl HaMTU 0Bpasubl pe-
FMOHaNbHOrO OpHaMeHTa (B apxuTeKType, ofexne, AeKOPaTMBHO-MPUKIALHOM WCKycCTBe),
oTobpaTbh NOHPABMBLUMECS, HA OCHOBE 3TUX 3/IEMEHTOB CO3[aTb CBOWM 3CKU3. DCKWU3 HapUCO-
BaTb Ha Bymare KapaHaawom. 3ateM obsectn YépHbiM MapkepoM. O606LWUTL CBOU 3HAHMA U
cocTaBuTb npeseHTaumio Ha TeMy «OcobeHHOCTU perMoHanbHOro OpHaMeHTa».

PasbsacHseT 3agaHue, NociefoBaTe/lbHOCTb €ro BbIMOJIHEHWSA, NOMOraeT ONpeaesiuTbCa C
BbIBOpPOM.

Ins BTropoi naboparopHoit paboTbl: MPUHECTU HA 3aHATUE MaTepuasibHbid 06beKT Tpyaa,
CO3aHHbIN 0BYYaIOLLMMCA Ha YPOKaX TEXHOMOTUH.

MpoBepsieT NoHWMaHWe BbINOIHEHUA LOMALIHEro 3aAaHus, 06Cy)KOaeT BO3MOXKHbIE TPYA-
HOCTU, C KOTOPbIMWU MOTYT CTOJNIKHYTbCS obyJatoLmecs.

MomoraeT ocyuecTBuTb pedeKCUBHYIO yuebHyIo AeATeNIbHOCTb Ha OCHOBE BOMPOCOB:

1. Y70 HOBOrO y3HaNU cerogHA?

2. Yto nokasanocb 0COBGEHHO MHTEPECHBIM U BaXKHbIM?

YuebHasn peatenbHOCTb 06yyalowmxcs

BocnpuHumatot nHdopmaumio, BbIGMpaKOT TBOPYECKOE 3aAaHWe Ha OCHOBE OLEHKM CBOMX
cnocobHocTel, MHTEPECOB; (MKCUPYIOT TBOPYECKOe 3aaaHue, 3a4aloT BOMpPOCh.

OcyuiectensioT pedriekcuio yuebHON AeATeNbHOCTU.

CooTHOCAT pesynbratbl y4eOHON AeATENbHOCTH C MOCTAB/EHHOMW Lie/blo, NNaHUPYOT Aasb-
Heullue Lenu feaTesbHOCTH.

B conepkaHue 85




TOUKA !'POCTA TEXHONOrMUA

S

MATEPWUAJbI ANA NOANOTOBKU K YPOKY

Srlente]
€

€

]
L

€

a"-\:‘-"
'ﬁ??«\

Lt —
NSRRI
PEAEANANS
€ €€

7
%

_(

MHCTPYKUMA NO CKAHMPOBAHUIO U306paXkeHUK

OsHakomieHne 0byyatoLmMXcs C BO3MOXKHOCTAMM CKAHMPOBaHUSA M300paykeHU, HAaCTPOW-
KaMW CKaHWpoBaHusA, hopMataMu COXpaHeHUs hanloB U OCHOBHbIMU BO3MOXHOCTSIMU BeK-
TOpHOro rpacduyeckoro pegakropa npu OTPUCOBKE 3CKU30B.

MNponemMoHcTpupoBaTb, YTO, OTPUCOBAB OAMH (hparMeHT y3opa, 3aTeM Ha ero OCHOBE WC-
nosib3ys nNpeobpa3oBaHMs, MOXKHO CO3[aBaTbh 3arOTOBKU A1 LEKOPUPOBAHUSA OOBEKTOB.

Marepuasbl U peakTuebl (Mpu UCNonb3oBaHWK): Bymara, KapaHaall, MapKep.

86 B conepxaHue




TEXHONOrUA TOUKA !'POCTA

TexHuka 6e3onacHocTu:

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

2. He TporaiTe KabenbHble COEAUHEHWUSA INEKTPOMNUTAHUS.

3. Cuaure 3a komnblotepom npsmo. Cnepute, 4Tobbl paccTosiHMe MeXAy MOHUTOPOM M ra-
3amu 6bino 45—60 cm (paccTosiHWe BbITAHYTOW PYKH).

HUHcmpykyus BeinonHeHus pabomer

1. MpoaHann3npoBaTb 3CKM13, CO34aHHbIN B KAYeCTBE AOMALLHEro 3agaHus (3cku3 Ha Byma-
re ¢oopmara A4 npu nomoLuu KapaHgaiua).

2. OtckaHupoBaTtb M300parkeHue.

2.1. PacnonoxuTb u3obpaxkeHue B CKaHepe.

2.2. 3anyctuTb Ha HOyTOYyKe nporpammy Gimp.

2.3. Boibpatb komaHagy ®@aunn/Cosparb/Ckanep/Kamepa (puc. 1).

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

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

USE Video Device 1.0 (32-32)
WIA-Brother DCP-7070DW LAN 1.0 (32-32

Puc. 2. Boibop MDY
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2.6. Haxkatb Ha kHonky Mpocmotp (puc. 4).

________________________

Puc. 4. OxHo «[TpocmoTp»

TEXHOJNI0IHUA

2.5. Bbibparb ycTaHOBKM CKaHWpoBaHus: pexxum — YépHo-6enoe (puc. 3).
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Ecnu pesynbratbl ynoBneTsoputenbHbie, HaXkaTb KHomnky Crapr.

Ecnu HeT, TO NOMEHATb PEXXMUM CKaHUPOBaHMSA U OTCKAHUPOBATb eLE pas.

CoxpaHnutb haiin, Bbibpas komaHgy Mainn/Ikcnopr. MNpu akcnopre ykasatb hopmar dan-
na v nanky npoekTta (puc. 5).

JkcnopT w3obpaken . &J

HMA: B€3 UMEHH.png

Coxpanwnte B nanke < @ Mena [ Desktop Touxa pocra Cosgare nanky
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Mokassieats gce bainbl
= Buibepure Tvn caina (Mo pacwumpermio)
Tun daina Paclumpenus
Mo pacwupexnio
Encapsulated PostScript eps
Flexible Image Transport System fit,fits
HEIF/AVIF avif
HEIF/HEIC heic,heif
KISS CEL cel
OpenRaster ora

Cnpaexa 3KCnopTHpOBaTE O1meHa

Puc. 5. kcnopt nsobpaxenus

lNMepeyeHb AOCTYNHbIX UCTOYHUKOB UH(OPMALUM:

PepakTtop BekTopHOM rpaduku https: / /inkscape.org/

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

OononHutenbHaa uHdpopmauyusa:

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

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

OpHaMeHT 1 KoMnbloTepHas rpaduka

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

BektopHas rpadmka

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

BupeodparmeHT (ccbinku):

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

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

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

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

Pepnaktop BekTopHOM rpacdmkm https: / /inkscape.org /

PepakTop pactposoi rpacmku https:/ /www.gimp.org/downloads /
OononHutenbHasa uHpopmauus:

OpHameHT

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

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

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

BektopHas rpacdmka

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

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

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

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

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

CueHapuii ypoka Ne 8. B8edeHue 8 uHxxeHepHbIl Qu3alH

YpoeeHb 06pa3oBaHusa: OCHOBHOE obLee.

MNpenmeT: TexHonorus.

YpoBeHb 13yyeHus: 6a3oBbIi.

Tema ypoka: BeeneHune B MHXXeHEpPHbIM An3aKH.

Knacc: 7.

Tun ypoka: KOMOMHWUPOBAHHbIN.

Llenb ypoka: no3HaKoM1Tb 06y4atoLmMXCa C UHXKEHEPHbIM AU3aMHOM, PACCMOTPETb TEXHO-
noruio cosgaHuna cbopok u mexaHn3moB ¢ nomolbio Autodesk Fusion 360.

lMnanupyemoie pesynemamel

MNpeomeTHble:

Ha3blBaTb U XapaKTepu30oBaTb aKTyasibHble U NEePCNeKTUBHbIE TEXHOMOMMU MaTepuanbHOM
W HemaTepuanbHou cdepbl;

CfliefoBaTb TEXHONIOMMYECKOMY MPOLIECCY, B TOM YWC/IE B MPOLECCE U3TOTOBMIEHUSA CyOb-
€KTMBHO HOBOIO MPOAYKTa;

BbIMOJIHATb YEPTEXKM M 3CKMU3bl, @ TaKKe paboTtaTtb B CUCTEMAX ABTOMATM3MPOBAHHOIO
NPOEKTUPOBaHMUS;

BbINO/HATL 6a30Bble ONepaLmu pefakTopa KOMMbIOTEPHOro TPEXMEPHOro NPOeKTUpPOoBa-
HUS;

co3gasatb 3D-Monenu, npuMeHsas pasnnyHble TEXHONOMUK, UCNOJb3Ys HEABTOMATU3NUPO-
BaHHble U/ 1K aBTOMATU3UPOBAHHbIE MHCTPYMEHTbI;

aHanusuposarb GopMoobpPa30BaHME NMPOMbILLIEHHbIX U3LENUM;

XapaKTepu3oBaTb OCHOBHbIe MeToabl /Cnocobbl /NPUEMbI U3roTOBIEHUSI OOBEMHbIX AeTa-
ne U3 pasfiMyHbIX MaTepuasios, B TOM YUC/E C MPUMEHEHUEM TEXHOOrMYeckoro obopy-
[OBaHus;

NONYy4YMTb U NPOAHANIM3MPOBATH OMbIT U3FOTOB/IEHUS MaKeTa UKW NPOTOTMNA.

MeTtanpenmetHble:

COCTaBNATb MAaH pelleHus npobnembl (ONUCbIBaTb XXU3HEHHBIM LMK BbINOJHEHUA NPO-
eKTa, aNropuTM NpoBeLeHUs UCCNIeA0BaHNSA);

aHanusupoeartb U 06OCHOBbLIBATb MPUMEHEHUE COOTBETCTBYIOLLLErO MHCTPYMEHTapus Afs
BbINONHEHUSA y4ebHOW 3atauu;
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* onpepenatb, Kakne AEWCTBUA MO PeLLUEeHMIO y4eOHOM 3a4aum MM napameTpbl 3TUX Aeu-
CTBWI NPUBENU K MONYHEHWUIO UMEIOLLLErOCA NPOAYKTa yuyeOHOW AeATeNIbHOCTH;

* co3paBatb abCcTpaKTHbIM UK peanbHbii obpas npeamerta u,/unu ABeHUs;

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

* CTPOWTb MO3UTUBHbIE OTHOLLEHUS B NMpouecce y4ebOHOW M Mo3HaBaTe/bHOW AeATeNIbHO-
CTH.

JInyHOCTHBIE:

* FOTOBHOCTb M CMOCOBHOCTb OBYYAIOLLMXCA K CAMOPAa3BUTUIO U CaMOOBpa3oBaHMIO Ha OC-
HOBE MOTMBALIMM K OOYUYEHUIO U MO3HAHMIO;

* (opmrpoBaHMe LLENOCTHOFO MUPOBO33PEHUS, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOB-
HIO Pa3BUTMA HayKU M OBLLLECTBEHHOW NMPAKTUKM.

Bpemsa peanusaumm: 2 akageMrMyeckux Haca.

O6opynoBaHue U MmaTtepuanbl: KOMMbOTEP (MHTEPAKTUBHASA LOCKA), MPOEKTOP.

XOoA YPOKA

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

Co34aéT NoNoXKMTENbHbIM 3MOLMOHANbHbIM HAaCTPOM Ha paborTy.
3anaét Bonpochl, BOBNEKas y4EHWKOB B 3BPUCTMHECKYIO Heceay.
Bonpocbi:

1. Kak pabotatoT coBpeMeHHble MHXEHEPbI-KOHCTPYKTOPbI?

2. KakuMu MHCTpyMEeHTaMu NoNb3yoTCA NPU NPOEKTUPOBAHUN?
Hanpaenset yueHWKOB Ha (hOpMyIMpPOBaHUS TEMbI U LLeNIU YpOKa.
YuebHas peAaTenbHOCTb 0GyyaloWmMxCcs

Mo6unun3yloTca 1 opraHU3yloTCsA Ha NpeacTosLLyto paborTy.
BcTynatoT B AManor c yuutesnem, BbiICKa3biBAlOT CBOIO TOUKY 3PEHMUS.
OtBeuvaloT Ha BONPOCHI, apryMeHTUPYIOT OTBETI.

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

[MnaHupyioT AEeNCTBUA NO AOCTUXKEHUIO LiENIN YPOKa.

Jtan ypoka 2. AKkTyanusaumsa m 06o6ueHne sHaHUM

Mpeanonaraemas NPOAOIKUTENBHOCTb: 5 MUH.

Meparornyeckas AeATeNbHOCTb yYUTENA

MpoBoauT hpoHTanbHyto Heceny; akTyanusmMpyet MMEIOLLMECs 3HaHUS, NoMoraeT 0bobuye-
HWIO TEPMUHOB U NMOHATUN.

CoBpeMeHHbIN MUP CNOXHO MNpeacTaBuTb 6e3 pasnMyHOro poda MaluH M MEeXaHW3MOB,
MPOCTbIX MU CNOXHbIX NPUOOPOB — YaMHUKOB, CMapTGOHOB M MHOroro apyroro. Bce 310 nos-
BWIOCb B HalleM Mupe 6naroaaps pabote uHxeHepos. Bo Il B. 1o H. 3. MH)KeHepaMu HasbiBanu
co3parteniel BOEHHbIX MaliuH, npumepHo B XVI B. B lonnanaun, nosxe B AHMUK UHXKXEHepaMK
Ha3blBa/IM CTpOMTENEN MOCTOB M Aopor, Ha Pycu vHXeHepoB HasblBanu «pO3MbICliaMuU» OT
C/IOB «pasMbllneHne», «pasayMbe». A Kak Bbl NpeacraBiseTe cebe COBPEMEHHbIX UHXKeHe-
poB?

YuebHasa peatenbHOCTb 0Oyyalowmxcs

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

OtBeyvaloT Ha BONPOCHI, apryMeHTUPYIOT OTBETI.

CnepAat 3a oTBETaMM M BbICKa3bIBAHUAMU APYrMX YYEHUKOB.
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JTtan ypoka 3. UsyueHue HoBOro matepuana

MNpennonaraemas nponomkutenbHocTb: 40 MUH.

MNMeparorMyeckas peATeNnbHOCTb yYuTENns

OpraHusyeT ocBOeHWe HOBbIX MOHATUIM C UCMOIb30BAHWEM MPEe3eHTaLMM.

B nocnegHee BpemMsa paboTa MHKeHEpPOB MpeTepriena CuiibHble U3MEHEHWUS, CBSA3AHHbIE C
Pa3BUTMEM KOMMbIOTEPHbIX TEXHOMOrMIU. ECin paHbLue nHkeHep-KoHCTpyKTOp pabotan c 60onb-
UMUMKW KyNlbMaHaMu M ByMayKHbIMU YyepTeXkamu, TO CErofiHA OH BbIMOJIHAET CBOKO paboTy Ha
KomnbioTepe. CHayana WHXXeHepPbl-KOHCTPYKTOPbI MOJIHOCTbIO MPOEKTUPYIOT MEXaHW3M B
crneumasnbHbIX CUCTEMax aBToMaTtuanpoBaHHoro npoektupoBaHusa (CAIP), nanee ¢ nomouubto
Tex ke CAlNP umMutUpyloT noBefeHne MexaHW3Ma B peasibHbIX YC/IOBUSX U TOJIbKO NOC/e 3TOro
OTNPAaBNSAIOT Ha MPOM3BOACTBO. TakMM 0Opa3oM, WMHXKEHEepbl NMOMOralT COKPaTUTb 3atparbl
NpeanpuaTMsa Ha HaTypHOe MOAENUPOBAaHWE U MPOBEAEHME WUCMbITAHMM, TaK KaK MOryT 3any-
CTUTb MEXaHM3M M NPOBEPUTb ero paboTy ewwé A0 3Tana U3roToBIEHUS.

NrxkeHepHbi am3arH CATP (CAD) — 310 npouecc KOMMbIoTEPHOrO NPOEKTUPOBaHUSA C UC-
Nosb30BaHWEM CUCTEM ABTOMATU3MPOBAHHOMO MPOEKTUPOBAHMA MPU MOAFOTOBKE BMPTYasibHbIX
MOZENeN, YepTexken 1 Apyrux dainos, HEOOXOAUMbIX AN U3rOTOBNEHWUA KaKoro-nMbo nspenms.

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

C nporpammoit Autodesk Fusion 360 mbi yxke pabotanu, korga msydanu 3D-mopgenunposa-
HWe W npototunuposaHue. [pu UsydeHun 3Toro pasgena npPomfoskum pabortatb ¢ Autodesk
Fusion 360 1 no3HakoMUMCS C HOBbIMU (hYHKLMSAMU, TAKUMM KaK CO34aHME KOMMOHEHTOB cbop-
KW, YCTAHOBKa COeAUHEHWI, Ha3HAYeHWe MaTepuanos, TPEXMEPHble Moaenu (apeBecuHa, nna-
CTMK, MeTana U T. 4.), co3paHue poTopeasMCTUUHbIX M30OpaXkKeHWi; y3HaeM, Kak NpoBecTu
NPOCTOM aHanu3 pa3paboTku.

Ho pns Hayana noBTOpMM MPUHLMN NOCTPOEHUA TpéxmepHbix Mogenen Bo Fusion 360. Ha
NnepBOM 3Tane Co34aéTca Niockas urypa — 3CKU3, KOTOPbI Ha BTOPOM 3Tane TpaHcgopmu-
pyetca B 0ObEMHOE TeNo C NoMollbio MHCTpyMeHToB 3D-mMopenvpoBaHus (BbloasnuBaHue,
BpalleHue, npoTarveanHue U T. 4). CnMcok co3faHHbIX TeN, TaK »Ke KaK U CMIMCOK 3CKU30B, OTO-
6pakaetcs B naHenu obospesarens (BROWSER) (puc. 1).

4 1@ :D cylindr_260 v 2 @
> Document Settings
D Named Views
D Origin
A Bodies

(L) Bodyt

(1) Boays

(U Boays

b [:j Body3

(L) Body2

A4 € Sketches
I4 Sketcnt

Id Sketcn2

Puc. 1. NaHenb ob6o3pesartenb
(BROWSER). Cni1cok Ten v 3cKk13os.
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OpHako, ans Toro 4Tobbl M3 TPEXMEPHbBIX TSl MOCTPOUTb COOPKY C 3aAaHHbIM COeAMHEHU-
eM, HeobxoaMMO co3faBaTb TPEXMEPHble KOMMOHEHTbI (puc. 2).
Kaxkablit KOMMOHEHT UMEET CBOKO CUCTEMY KOOpPAMHAT, Habop 3acku3os v Ten. Hanpumep, Ha
pucyHKe 3 BUAHO, 4TO KOMMOHEHT Base1 umeet ogHo Teno v Tpu ackuza. Ecnm packpeits apy-

r1e KOMMOHEHTBI, Y HUX OyaeT CBOW CMUCOK.

<4 BROWSER Q|
<« BROWSER 4[®© (b 7_homework Q
. D 4F Document Settings
P'RECH s 7_homework_ ® D Bl NemedViews

D £+ Document Settings
D Bl Named Views
D ® B Origin

D ® il Joints

Dle @ Base:1
> I(:) D plunger:1
Dile (1) ki
D @ () k2
D @ (J nanden

D © il orgn
D ® @ loints

(BRI € sase1 [O)

[» Bl Origin
4 © @ Bodes
@ () Boay
A © B Skeiches
I base

I'4  bigushko

I smallushko

1] I(E) D plunger:1
D@ () ma

Puc. 2. MNManenb obo3pesarens (browser).
Cnncok KoMMnoHeHTOB

Dle @
Dle O

link:2

handile:1

Puc. 3. CoctaB KOMMNOHeHTa

Co3paHue KOMMNOHEHTOB — 3TO BaKHbIM 3Tan NPOEKTUPOBAHWUA MeXaHW3MoB. Mexay KoMm-
MOHEHTAMWU MOXHO YCTaHaB/MBATb HeMNoABWXKHble W nonBuxkHble coeauHeHus (JOINTS)

(puc. 4).

. +¢ BROWSER

4le [ 7_nomework_kermen vs

.ﬁ. Document Settings
B Named Views
il Origin

Mo o 9

TOIUYY g
000080

gl Joints
Cyh

Rev2
Rev3

oy '@r Oy

Rev4
Cyls
Cyl

B @ ()
-

E

plunger:1

000060

(AR

link:1

link:2

AVl v R v v

handie: 1

W

Puc. 4. Mopenb ¢ yCTaHOBIEHHbIMU COEAUHEHUSIMU
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Kpome Toro, KOMNoHeHTaM MOXHO Ha3HauyuTb PU3MYECKUI MaTepuas, YTo NO3BONSET Bbl-
YMCIUTb Maccy, o6bEM, nowaab M Apyrue napameTpbl MOLENN.

Mpwu BbINONHEHMKU NaBopaTOPHbIX PabOT Mbl NOAPOOHO PACCMOTPUM KarKAblM Lar CO3aaH1sA
KOMMOHEHTOB U paboTbl C HUMM.

YuebHasn peatenbHOCTb 0Oyyalowmxcs

CnywatoT 06bscHeHWe yuutens.

DUKCMPYIOT NONyYeHHY0 MHOPMaLMIO B TeTpaasx.

JTtan ypoka 4. [lpoBepka NOHMMaHUA U NEPBUYHOrO 3aKpPENJIEHUA

MNpennonaraemas nponokutenbHocTb: 20 MUH.

MNeparornueckas AeATesIbHOCTb yuUTeNA

Yuntenb pasfaér KapToukuM C M300parKeHUSAMU MHCTPYMEHTOB, ObITOBbIX Npubopos: yai-
HUWK, NNOCKOry6ubl, Ba/IMK ANA KPACKU U T. . — W MPOCUT BbIAENUTb KapaHAaLOM KOMMOHEH-
Tbl, KOTOPblE BXOAAT B COCTaB 3TMX NPMOOPOB, NMPOaHaIM3MPOBaTh KaXKAbIM U MPEAnosioKUTb,
M3 KaKMX NPOCTbIX OObEMHbIX FEOMETPUYECKUX TEN MOXKHO CMpPOEKTUpoBaTb ero. LJonosnHu-
TeNbHO MPOCUT yKa3aTb cnocob coeanHEHUS KOMMOHEHTOB.

Hanpumep: YaHUK COCTOMUT U3 YETbIPEX KOMMNOHEHTOB — KOPNYC YaWHMKa, HOCUK, KpbIlLKa
U pydka. Kopnyc YyaHMKa — LMAMHAP, HOCMK — KOHYC, KpbIlKa — 4acTb cepbl, pydka —
37O M30orHyTas Tpyba. Hocuk 1 Kopnyc YanHMKa — HEMNOABUXKHOE COeAMHEHME, KPbILLIKA U KOp-
Nyc-NoABMXXHOE COeIMHEHUE, PyYKa U KOPMYC YalHUKA — NOABWUXHOE COeMHEHME.

YuebHas peaTenbHOCTb 00yYalOWMXCA: BbINOHAIOT 3a4aHue.

dtan ypoka 5. KoHTponb ycBoeHus Mmatepuana, KoppeKuus ownbok
MNpeanonaraemas Npoao/IKUTENbHOCTb: 5 MUH.

Meparornueckas AeATesIbHOCTb yYUTena

KoHTponupyert BbinonHeHue paboTbl.

Ocyuwiectenset Heo6xoaMMYIO NOMOLLb.

KoppekTupyet xoa paboTbl, aKLLEHTUPYET BHUMaHWe Ha BO3MOXHbI€ OLLMOKM.
MoasoauT utoru NpoaenaHHomn paborbi.

YuebHas pesaTenbHOCTb 0GyvaloWwmxCs

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

JTtan ypoka 6. UHdopmaumsa o TBOpHecKoM 3aaaHUU U pecdnekcus

MNpennonaraemas NpPoOAO/IKUTENBHOCTb: 2 MUH.

Meparornueckas AeATeNbHOCTb yYUTena

MNpennaraet TBOpYECKOe 3ajaHue: peLnTb oMa TPU 334a4M Ha UHXKEHEPHYIO CMEKasKy.

MomoraeT ocyLecTBUTb pediIeKCUBHYIO y4ebHYIO 1eATeNbHOCTb Ha OCHOBE BOMPOCOB:

1. Y710 TaKoe MHXXeHepHbIM au3anH?

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

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

YuebHasn peatenbHOCTb 0Oyyalowmxcs

DuUKCHMpYIOT TBOPYECKOE 3aaaHKe B TETpaaMm.

OcyuwecTenstoT pednekcuio y4ebHOM feaTenbHOCTU.

CooTtHocAT pe3ynbrathl yuebHOM AeATeNbHOCTU C NOCTAB/IEHHOW Lesblo, NNaHUPYIOT Aafib-
HeHnwne uenm neatenbHoCTy.

924 B conepxaHue




TEXHONOrUA TOUKA !'POCTA

MATEPUAJbI 414 NOATOTOBKU K YPOKY
KapTouku c nsobpakeHnem npegmeTos

Opens

30HTUK

MaccaTvxn

Tenexka ByaunbHuk
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NMPUMEPHbIE 3AA0AYY HA UHXXEHEPHYIO CMEKAJIKY

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

12
Poo
3
=g /)“‘H4

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

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

AYé
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lNMepeyeHb BOCTYNHbIX UCTOYHUKOB UH(OPMaLUK:

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

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

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

4. Humknonegusa 3D-nevatn. Pexxum pgoctyna: https: / /3dtoday.ru /wiki

BupeodparmeHT (ccbinku):

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

2. Tenenpoekt «MacTtepa», komneteHuMa «NH>xeHepHbIM AM3anHy: https: / /www.youtube.
com /watch?v=DHcOkRopfMA

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

JononHutenbHaa uHdopmauuma:

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

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

3. Knainx Jludus. Fusion 360. 3D-mopgenuposanue gns meiikepos / J1. Knand. — CI6.:
BXB-lMetepbypr, 2021. — 288 c.

JlabopaTopHblie paboTbi

JNabopatopHble paboTbl coaepKaT TEOPETUUECKYIO U MPAKTUYECKYIO YacTU M BKOYAIOT
OCHOBHble CBEAEHUs, TEXHUKY 6e30MmacHOCTHU, nepedyeHb 0OOPYAOBAHUSA U MHCTPYKUMIO MO
BbIMO/IHEHUIO paboTbl. Mcnonb3oBaHne faHHbIX nabopatopHbix paboT Ha ypoKax TexXHOso-
rum 6yaoet cnocobcTeoBaTh NPUOBPETEHUIO NPAKTUYECKMX HABLIKOB NOUCKA, aHaNM3a, KpUTK-
YeCKOM OLEHKM MH(OPMAaLMK, NIAHUPOBaHWA 3TAmNoB BbIMOJIHEHWS paboT 1 BbibOpa pecyp-
COB AN1A JOCTMXKEHUSA Liefie NPOeKTUPOBaHUSA, NpUMeHeHWs 6a30BbiX NPUHLUMMNOB yrnpasse-
HUS MpOeKTaMM, C/iefoBaHUA TEeXHONIOMMYeCcKoMy Mnpoueccy, B TOM 4ucne B npouecce
M3roTOBMIEHUS CyObEKTMBHO HOBOrO MPOAYKTA, NPOBEAEHUS OLEHKU U UCMbITAHUA NOSyYeH-
HOroO MpPOJAYKTa, ONMCAHUS TEXHONIOMMYECKUX PELUEHWUM C MOMOLLbIO CPeacTB rpaduyeckon
HarnsgHocTu. [epeuncneHHble ymeHus cocTasnsaloT 6asy NPOEKTHO-UCCNenoBaTeIbCKOM
y4yebHOW AeATenbHOCTM M obecrneynBatoT MPUKNAAHYIO HanpaBneHHOCTb npouecca obyye-
HWA, AalOT 0OyYaloLWEMYCA OPUEHTMPOBKY B MUpe npodeccuit U NpodeccroHanbHbIX npes-
MOYTEHWUN.

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

Teopemuyeckas yacme. [lopsadok Hayana pabomer c nnamoii ApOyuHo

O6wuit NopsAAOK BbINONHEHWUA PabOT C MUKPOKOHTPOJIIEPHOM NIaToM:

1. MogkntounTe MUKPOKOHTpONiepHyto nnaty K nopty USB komnbtotepa.

2. Otkpoiute [lucnetuep ycTpomUCTB 1 nocMoTpuTe, K kKakomy COM-nopty noakntouunnacb
nnara.
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3. 3anyctute Cpeay paspaborku ApayvHo IDE u B nyHkTe meHio MHCTpyMeHTbI BbibepuTe
10T >)ke COM-nopr, uto v B Aucnetuepe ycrporcTs. TyT e Bbibepute Tvn nnarel ApaynHo META.

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

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

Mpu >kenaHMM CKOPPEKTUPYMTE CKETY U CHOBA Ha)KMuTe KHOMKy 3arpys3ka. Hanpuwmep,
CKOPpPEeKTUpYHTe naysbl MUraHus ceetoguona B pyHkuuu delay().

Hanee, ecnn npumep Murawowuin cBeToamuoa BbINOJHEH YAAYHO, MOXHO NPUCTYNaTh K
BbINOJIHEHWIO PA3J/IMYHbIX NMPOEKTOB COMMACHO YKa3aHWAM Pas/inyHbIX 3aJaHUN.

lNpakmuyeckaa yacme

Llenb: passutie HaBbIKOB pa3paboTKM NPOEKTOB C MCMOJb30BaHWEM LUGPOBLIX U aHano-
FOBbIX JATYMKOB K MUKPOKOHTPOJIIEPHOM NnaTte U UX NporpaMMupoBaHue.

O6opynoBaHue: HAaboOp AN KOHCTPYMPOBAHMA NMPOrpaMMMUpyEMbIX MOAENEN MHXKeHep-
Hbix cuctem AR-DEK-STR-01 ot OO0 «[puknagHas poboTtoTtexHukax», cpeana paspaborku Ap-
AYMHO.

TexHuka 6e3onacHocTH

1. He Bkntoyaiite KomnbloTep 6e3 paspelueHuns yuuTens.

2. He TporaiTe KabenbHble COEAMHEHWUSA INEKTPOMNUTAHUS.

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

4. He nogkntovyante MUKpoKOHTposnepHyto nnarty K nopty USB komnbiotepa 6e3 paspelue-
HUA yuuTens.

HUHcmpykyus BoinonneHus pabomelr

1. MoHumop nopma

Ins BbiBoaa nHdopmauum B MoHutop nopta, Hanpumep cnosa Mpueet!!!, BBegute B 610K
setup() ctpoky Serial.begin(9600);, a 8 6nok loop() nobasbte cTpoky Serial.printin(«-
Mpueet!!l»);. 3Tn gBe cTpokn obsasartenbHble ANA BbiBoAa MHGopMaurun 8 MoHuTop nopra.
Otkpoite MoHUTOpP nopTa B MeHto MHCTpYMeHTbI. Tak MOXXHO BbIBECTU 3HAYEHUSA PA3/IMYHbIX
NnepeMeHHbIX U 3Ha4YeHWs, CHUMaeMble C KOHTAKTOB Narbl MM AAaTYUKOB B MOHUTOP MopTa.

2. [MooknroyeHue makmoBoli KHONKU K MUKPOKOHmMpossepHol naame

B paHHOM paboTte Mbl pacCMOTPUM, KaK MOXKHO MOAK/OYUTL KHOMKY K ApayvHo. Mcnonb3y-
€M KHOMKY /18 NoJayM BbICOKOrO IOMMYECKOro CUMrHana B Kakon-Hubyap umdposon nopr, 6y-
[eM 3aXkuraTb CBETOAMOJ MO 3TOMY CUrHasy, T. €. MO HaXXaTuio KHOMNKW. [nsa atoro Bocnonb3y-
€MCS CBETOAMOAOM, NOAK/IOYEHHBIM K KOHTaKTy 13. KHOMKY HY)>XHO NMOAKMOUYUTb TaK: OfHY CTO-
POHY K NUHY 2 U K «3eme» yepes pesuctop 10— 100 kOm, a apyryto ctopoHy — k 5 B (puc. 1).

KHonka - ;
Kping @ Q.
Elﬂ KOm . .

+5v GND

Puc. 1. Cxema noAaKMto4YeHUA TaKTOBOM KHOMKM K MMKpOKOHTpOJ’IJ’IepHOﬁ nnare
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void setup () {

pinMode (2, INPUT) ;

pinMode (13, OUTPUT); }

void loop () {

int sensorValue = digitalRead(2);

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

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

B atoi pabote nokasaHo, Kak nogko4arb NoTeHUMOMETP (MM NepeMeHHbIA pe3ncTop) K
nnate ApayvHo. lNpu BpalieHWn nonsyHka (Bana) noteHUMoMeTpa BBOAMTCA HanpsixeHue ot 0
no 5 B B aHanoroebit nuH AQ. [anee paHHble ¢ nomouwbio analogRead() cunTbiBatotcs 1 oto-
6paxkatotca B MoHuTOpe nopra.

Puc. 2. Cxema nopgknodeHus noteHuMomeTpa K ApaymHo

MogkntounTe TPU KOHTaKTa OT MOTEHUMOMEeTpa K nnare ApayvHO clegylolmMm obpasom:
OJMH KpPalHUM KOHTAKT — K «3eMJ/ie»; BTOPOW KpanHMM KOHTaKT — K 5 B; cpegHuit KOHTaKT —
K aHanorosomy exogna A2 (pwc. 2).

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

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

void setup () {

Serial.begin (9600);

}

void loop () {

int sensorValue = analogRead (A0);

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

}
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4. lNoOknro4yeHue K MUKPOKOHMPOJI/IePHOU niame mepMope3ucmopda
CobepuTe cxeMy C TEPMUCTOPOM, NMPU KOTOPOK B 3aBUCHMOCTM OT €ro TeMreparypbl MeHsAeTCs
KOJIMYECTBO ropAwmx aMono.. B cxeme ncnonbayite noctosHHbIM pesuctop Ha 10 KOm (puc. 3).

ﬂ K_pin 4
Ej{om //f /

+5v__GND p

Puc. 3. CxeMa nogkntoyeHns K MUKPOKOHTPOJIZIEPHOM niate TepMope3ncTopa

3a,u,aqe17| ,D,aHHOﬁ pa6OTbI ABNAeTCA onpenesneHne ycanoBHoro HanpaKeHua Ha exoge, Heob-
XOOMMO YCTaHOBUTb B 3aBUCUMOCTHK OT TEMNEPaTypbl TEPMUCTOPA MaKCUMaJlbHYIO U MUHUMa1b-
HYIO rpaHULy HanpaXXeHnA.

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

}

void loop () {

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

}

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

+5v GND

Puc. 4. Cxema nogkntoyeHuns cotopesnctopa k ApayvHo

#define PIN RELAY 10

#define PIN PHOTO_ SENSOR AQ

void setup() {

pinMode (PIN RELAY, OUTPUT);

digitalWrite (PIN_RELAY, HIGH) ;

}

void loop () {

int val = analogRead (PIN PHOTO SENSOR) ;

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

PaccmoTpuM, Kak nogknountb nbesoguHamuk (3ymmep, Buzzer) k ApgyvHo. Nbe3oane-
MEHT, Nbe3ousfiyyatesib 3ByKa WMAM nbesoauHamuk (takke 3ymmep, Buzzer) npeobpasyert
3/IeKTPUYECKoe Hanps)KeHue B KosebaHue MeMOpaHbl, KOTopas CO34aéT 3BYK (3BYKOBYIO
BOJIHY).

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

Puc. 5. 3ymmep

int p = 13; //oBbgaBisgeM IUH 3yMMepa
void setup() {
pinMode (p, OUTPUT); //oOBABISEM NOMH KaK BEIXOI

}

void loop () {

tone (p, 500); //Bkmouaem 3ymMmMep Ha 500 T
delay (100); //xmém 100 Mc

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

}

7. lMooknrovyeHue k ApOyuHo UHppakKkpacHo20 damyuka npenamcmBuii u NuUHUl

NHdpakpacHbiit JaTiMK OBHapY>KeHUS NPENATCTBUIA COCTOUT U3 MPUEMHUKA M U3nydaTens,
ncnyckarowero uHdbpakpacHble nyyu. Jlyum npu BO3HMKHOBEHWUM NPENATCTBUS OTPAXKaloTCs OT
Hero, a NPUEMHUK (MKCUPYET OTPaXKEHHbIE Ny4n. [lpyruMu cnosamu, Aatymk no3eonser obHa-
PYXXWUTb BNiMKalLLee NpPenaTCTeMe.

MHdpakpacHbIi AatuvK BO3BPALLAET NMOKa3aHWs B 3aBUCMMOCTH OT OBHapy»KeHWs YEPHOro
(so3epawyaet 0) unum 6enoro (Bosspawaet 1) usetos. Kak nssectHo, nHpakpacHbie ny4n Heo-
OVHAKOBO OTPaXKaloTCA OT MOBEPXHOCTEM Pa3HbIX LBETOB. JTO HAET AAaTYMKY BO3MOXKHOCTb
onpenenvTb rpaHu1Ly LBETOB (IMHUIM) Ha onpefeNéHHOM PacCTOSHUM AAaT4YMKa OT JIMHUM.

const int buttonPin = 2;

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

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

}
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void loop ()

{

buttonState = digitalRead(buttonPin);

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

}

KornmponeHeie Bonpocei

1. lns yero npuMeHsAeTCA CoeAMHEHUE MUKPOKOHTPOIIEPA C KOMMbIOTEPOM?
2. Y70 Takoe 3ymmep?

3. Kak NnoaKnounTb TAKTOBYIO KHOMKY K MUKPOKOHTPOJIIepHOM niarte?

BbiBoabI: B X04€ BbINOMHEHWS 1TAOOPATOPHOM PabOTbl U3yYaeTcs NOAK/YEHUE MPOCTbIX
aHasIoroBbix U LUMPOBbLIX AATYUKOB K MUKPOKOHTPOJIIEPHOM nnarte, T. €. TAKTOBOM KHOIMKe, MNo-
TeHUMOMeTpa, TepMope3ncTopa, potopesnctopa, 3ymmMepa, MHpakpacHOro gatymka npensr-
CTBUI M NIMHUIA. [probpeTatoTCA HABbIKW COCTaB/IEHUS, OT/IAAKU U UCMOMb30BaHUA NPOrpaMM-
HOro Kofa AJif yrpasieHusi paboToi AaTYMKOB M BbIXOAHbIX YCTPOWCTE.

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

Teopemuyeckasa yacme. lNodknroyernue modynsa LCD (MKHU) k ApdyuHo

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

Ins pabotbl ¢ mogynem XKW Heobxoaumo yctaHoeuTb 6ubnmoteky LiquidCrystal 12C-fix-
write. CkavanTe, pacnakyite u ckonupyiTe e€ B nanky libraries B nanke ApgyuHo. B cnyyae
€Cnu Ha MoMeHT fobaeneHus 6ubnuotekn ApaymHo IDE Gbina oTKpbITa, TO HYXKHO nepesany-
CTUTDb €.

BaxkHo 3HaTtb agpec nopta I2C Ha BaweM KomnbloTepe, MHaYe HUYero He yeuaum Ha KKU.
C nomolublo crneuranbHOro CKeTya-ckaHepa MOXKHO onpefenuTb agpec Bawero nopta 12C
(anpec moxet 6biTb: 0x27 nunu 0x3F munu kakon-to apyroi). B cketye agpec nopra, paborato-
wero c XKW, 3anaétca B 6510ke obbsaABneHun (1. e. oo 6noka setup) . Cketu-ckaHep npu Heob-
XOAUMOCTU MOXHO CKavaTb U3 MHTepHeTe.

TexHuka 6e3onacHocTH

1. He BkntovanTte KomnbloTep 6e3 paspeLueHus yuutens.

2. He tporaiTe KabenbHble COEAMHEHWUSA SNEKTPOMNUTAHUS.

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

4. He nogkntoyante MUKpOKOHTposnepHyto nnarty K nopty USB komnbiotepa 6e3 paspelue-
HWUA yuuTens.

lMpakmuyeckas yacme

Llenb: pa3euTve HaBbIKOB pa3pabOTKM MPOEKTOB C MOAK/IIOYEHUMEM K MUKPOKOHTPOIEp-
HOWM nniaTe YyCTPOMCTB MO UHTepdencaM KOMMYHUKaLMHK.

O6opynoBaHue: Habop AN KOHCTPYMPOBAHMSA MPOrpaMMHUpyEMbIX MOAENEN MHXKeHep-
Hbix cucteM AR-DEK-STR-01 ot OO0 «[puknagHasa poboTtotexHuka», cpeaa paspabotku Ap-
LOYWHO.
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HUHcmpykyus BoinonseHus pabomel

1. lMooknroyerHue mooynsa XKHU

Paccmotpum nogkntodenne moayns XKW k ApaynHo v npumep «Hello, world!». JKKU
mMoay”nb ¢ noptom 12C no3sonseT noaknoynTb ero K nnate ApayMHO BCEro Mo ABYM CUrHasb-
HbiM npoBogaM: SCL (nMHuAa TakTUpoBaHusa) — nogkntodaem K A5, a SDA (nMHMA paHHbIX) —
K A4 (puc. 1).

Puc. 1. MogknioveHne mopynsa XKW k ApayvHo

#include <Wire.h>

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

void setup () {

lcd.init (); // Mauumamms=aums lcd
lcd.backlight(); // BkiwoyaeM NOACBETKY

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

void loop () {}

Tenepb paccmoTpum npumMep BbiBoga Ha JKKW pnaHHbIX ¢ noteHuMomeTpa.

AUN (aHanoro-undposoi npeobpasosartesib) ApayMHO OAET BO3MOXKHOCTb Npeobpa3osbl-
BaTb BxoaAawmi curian ot 0 go 5 B 8 1024 auckpetHbix 3HadyeHus (ot 0 go 1023).

C nomolupbto NoTEHLMOMETPA MOXKHO nosyyatb itoboe HanpsixkeHue ot 0 go 5 B. Boisenem
3TW 3Ha4YeHUs Hanps>keHUs Ha XKKWU.

#include <Wire.h>

#include <LiquidCrystal I2C.h>

int PotenciometrPin = AQ; // pin miga noTeHIMOMETPA
int Value=0;

float Value volt=0;

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

void setup () {

led.init () ;

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

delay (1000) ;

}
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void loop () {

lcd.setCursor (0, 1);

led.print (™Y — AVARR B

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

// BmBommMm (oT 0 mo 1024 nponopumonasbHo oT 0 mo 5 B)
Value = analogRead (PotenciometrPin);

lcd.print (Value) ;

lcd.setCursor (7, 1);

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

lcd.print (Value volt);

delay(300); 1}

2. lMooknroyerue danoHomepa HC-SR04 k ApoyuHo

B naHHoWM npaktuyeckor pabote paccCMOTPUM MPUHLMI PaboTbl YIbTPA3BYKOBOMO AasibHO-
mepa HC-SR04. OanbHomep HC-SR04 sBnsetcs ogHWM M3 caMbiX OIOOXKETHbIX BapWaHTOB
nanbHomepos. HanbHomep HC-SR04 cnocobeH u3MepsATb paccTosiHMe B AuanasoHe oT 2
1o 450 cm. TouyHocTb n3mepenus: = 1 cm (Npy MakcumanbHoM ganbHocty * 3 cm). Yron usme-
penus: 15°. YnbrpassykoBol Auana3oH pabotbl Ha vactote 40 klu. Pabouee HanpskeHue
ot 4,8 no 5,5 B (*+ 0,2 B makc). Cnektp pabounx temneparyp: ot 0° C go 60° C (+ 10%).

Pabota ynbTpa3ByKoBOro ganbHOMepa OCHOBaHa Ha MpuHuMne 3xonokauuu. [danbHomep
MCMYCKaeT YNbTPa3BYyK B MPOCTPAHCTBO U MPUHUMAET OTPAXKEHHbIM OT NpPenATcTBUs curHan. Mo
BPEMEHW PacrnpOCTPaHEHUS 3BYKOBOM BOJHbI K NPENATCTBUIO M 0BpaTHO onpeaenseTca pac-
cTosiHue 0o obbekTa.

MprHUMN paboTbl AaTYMKA MOXKHO NOAENUTL Ha YeTbipe 3Tana.

1. Ha Bbixog Trig nogaaum umnynbsc 10 MKc.

2. BHyTpu panbHoMepa BXoAHOW MMMynbe npeobpasyetca B 8 umnynbcos yactoton 40 Kly
M nocbinaeTcsa Bnepén yepes « 1 rmasuk»

3. NocnaHHble UMNyNbCbl, MOCNE TOrO KaK AOMAYT A0 NPENnATCTBUS, OTPAXKATCA U NPUHU-
matotcsa «R rnasvkom». BeixogHoM curHan nonyynm Ha Bbieoge Echo.

4. Ha ctopoHe KoHTponnepa nepeeenéem no chopmyne nosly4yeHHbIM CUrHan B paccTosHUeE:

lWMpUHa uMnynbca (Mkc) / 58= amcraHuus (cm)

wupuHa umnynbca (Mkc) / 148= gucraHuus (aronm)

Cxema nogknouyeHus

Mogynb o60opyaoBaH YeTbIPEXMMHOBLIM Pa3bEMOM:

VCC: «+» nutanus

TRIG (T): BbiBOA, BXOQHOMO CUrHana

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

GND: «—» nutaHus

Mocne nopkntoyeHns gatunka K ApayMHO Hago 3arpysvTb cketdy ana pabortbl. B ckertye,
NpUBEAEHHOM HUWXKe, MH(dOPMALMsA O PaccTosHUMKM ByaeT OTCbinaThCA B MOPT KOMMbOTepa.
Takke npu auctaHuun meHee 30 cm OyaeT 3aKuraTb CBETOAMOA, KOTOPbIM MOAK/IOYEH K
13 nuny.

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

pinMode (Trig, OUTPUT) ;

pinMode (Echo, INPUT) ;

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

}

int impulseTime=0;

int distance sm=0;

void loop () {

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

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

if (distance sm<10) { digitalWrite (ledPin, HIGH); }
else { digitalWrite (ledPin, LOW); 1}
delay (100) ;

}

3. lModknroueHue cepBonpuBoda k ApoyuHo

B naHHoM paboTte paccMOTpUM YCTPOMCTBO CEPBOMPUBOAA M CMOCODbI €ro MNOAKIOYEHUA K
ApayvHo. [pu KOHCTPYMPOBaHWM POHOTOB M MEXAHWU3MOB BaXKHbIM 3/IEMEHTOM SIB/IAETCA UMEH-
HO CepBONPMBOL. ITO ABUraTeslb, KOTOPbIM MOXET NOBEPHYTb CBOM Ba/l HA ONpPeLeNiEHHbIN yron
WU NOAEPXKMBaTb HENPEPbIBHOE BpallleHUe C TOYHbIM NePUOAOM.

a)

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

CepBonpuBos (CepBOMOTOP) COCTOMUT M3 CRefylowmnX 3MEMEHTOB: AaTyuKka (CKOpoCTH,
NOMIOXKEHUA U T. N.), 6SI0Ka ynpaeneHUs NPUMBOLOM U3 MEXAHUYECKOMN CUCTEMbI U 3/IEKTPOH-
HOM cxeMmbl. PeayKTopbl (LUeCTEPHM) YCTPOWCTBA BbIMOHAIOT M3 KapboHa, MeTansia unu nna-
cTuKa. [nacTukoBble WecTepHU CEPBOMOTOPA HE BbIAEPKUBAIOT CUMbHbBIE HArpy3KW M yaapbl
(puc. 2).

CepBOMOTOp MMeeT BCTPOEHHbIM NnoTeHuMoMeTp. [loTeHuMoMeTp CoeanHEH C BbIXOLHbIM
BanoM. CepBONprBOA, MEHSIET 3HAYEHUE HaMpPs>)KEHUS HA NOTEHLMOMETPE C MOMOLLbIO NMOBOPO-
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Ta Bana. AHanM3npys Hanps>keHMe BXOLHOMo CUrHana, ninara CpaBHUBAET €ro C HanpsiXKeHWem
Ha noteHunometpe. Mcxoas M3 nonydeHHOM pasHuUubl, MOTOp OyaeT BpalwaTbCa 4O TeX nop,
MOKa He BbIPOBHSAET HanpsXeHue Ha Bbixofe U Ha noTeHuMomeTpe (puc. 3).

tI=54dmre || _t1 90° npwu €2

t2 0° npu t1 180° npu 3

t2=1520mKc

t3=2400mKc t3

20Mmc 20Mmc¢

Puc. 3. Cxema paboTbl BCTPOEHHOrO NOTEHLMOMETPA

Cxema noOK/IoYeHus:

GND — y4épHbii npoeog;

MutaHue 5V — kpacHbIK NpoBoL;

AHanoroeo# BbiBopg, ¢ LUMM — xéntwii nposoga.

[nsa ynpaeneHuns cepeonpuogom Ha ApaymHO HYXKHO YCTaHOBUTb CTaHAAPTHYO Gubnuore-
Ky Servo.h.

B npoueaype void loop() ans cepsonpueoga 3aaaérca HeOOXOAMMbIA Yros MoBopoTa M
BPEMSA OXXuaaHua fo cnepytoltero nosopota. Cepeonpusog, Bpaiwaetcs Ha 0, 90 u 180° u Boz-
BpaLLAeTCa B Ha4yasIbHOE MOJIOXKEHHUE.

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

}

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

myservo.write (90);

delay (2000); // ycranasmausaeMm yrosa 180°
myservo.write (180) ;

delay (2000) ;

}

Koumponensie Bonpocei

1. Yto takoe ALIM?

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

3. C nomoLwubto Yero MoXKHO onpepenvTb agpec Bawero nopta [12C? 3auem 3HaTh agpec
nopta?

BbiBoAbl: B x0a4€e BbiNONHEHUA nabopaTtopHoi paboTbl U3ydaeTcs NOAK/OUYEHHE TaKUX ne-
prUdEPUMHBIX YCTPOMCTB, KaK XXUOKOKPUCTA/NIMYECKUMA UHOMKATOP, YNbTPa3ByKOBOW AasbHO-
Mep M CEepBOMNPUBOA K MUKPOKOHTPOIepHOoM nnare. MprobpeTtatoTcs HaBblKW YCTAHOBKU U UC-
Nosfb30BaHUA HeobXoAUMbIX BGUBMIMOTEK pasMYHbIX NepudepuiHbiX ycTporcTs. Peluatotcs
334341 COCTaB/IeHWs, OTIAAKM U UCMOJMIb30BAHMA NPOrpPaMMHOIO Koaa ANs ynpae/ieHUs nepu-
(bepUiHbIMU YCTPOMCTBAMU YEPE3 MUKPOKOHTPOIEP.
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JlabopamopHasa paboma Ne 3. Coz0arue 3D-modenu 8 Autodesk Fusion360

Teopemuyeckasa yacme
Autodesk Fusion 360 — 3to nporpamma gns 3D-mopenuposanus. MHTepdeiic nporpaMmsi
COCTOMT M3 8 OCHOBHbIX NaHenen (puc. 1)

2 7
: B Untted . +|o & 4 @ |
w SO FOUPES w0 @ = B B
CREATE » RODFY » ASSEMBLE + CONSTRUCT * RSPECT ~ WSERT~ SELECT ~
ae ER " L i
|
o 3 . 6 —1"
<9
- I
)
Pz 0 8
4 5
o [ +PrENCR-8-EH-8

Her»r]

Puc. 1. UuTtepdeinc nporpammbl Autodesk Fusion 360

1 — naHenb 6bICTPOro gocryna, HeobxoamMma Ans Toro, 4Tobbl OTKPbIBATb paHee co3aaH-
Hble MOAE/NN, COXPaHATb UM CO34aBaTb YUCTbIE SINCTbI A1 MOAENUMPOBAHMSA;

2 — naHeNlb MOAENMPOBAHUA. 34eCb PACMONOXKEHbl OCHOBHbIE MHCTPYMEHTbI, HEOOX0AM-
Mble /18 CO3AaHUA U pefaKTUPOBaHUSA MOAENew;

3 — naHenb obospesarensa (browser). Ha 3toit naHen HaxoaAaTCA OCHOBHblE MapaMeTpbl
LOKYMeHTa, efVHULbl U3MepeHUs, BUAObl, KOOPAMHATHbIE MIOCKOCTU U ocu. B panbHeiwem
NPy NOCTPOEHUU MoJeNn 34ech byayT oTobparkaTbCa COo34aBaeMble 3CKMU3bl, Tena M KOMMo-
HEHTbI;

4 — BpeMeHHas LWKana, oTobpakaer Bce BbiNoHAeMble aencteus. o cyTv BpemeHHas
LLKaNa ABNAETCA UCTOPUEN NOCTPOEHUH;

5 — naHenb HaBMrauuu U HacTPOWMKKU OoToBpakeHus paboyero npoctpaHcTea. C nomoLbto
3TOM NaHeNM MOXXHO MaclTabupoBatb, NOBOPAYMBATL MOLE/N, A TaKXKe HACTPOUTL nose Ans
MOZeNIMPOBaHUS;

6 — BMOOBOWM KyO, MOKA3bIBAET OPUEHTALMIO B TPEXMEPHOM NMPOCTPAHCTBE;

7 — naHenb cnpasku, oOaBIeHUs, paclUMpeHnUs 1 0BLMX HACTPOEK NPOrpaMmbl;

8 — pabouee npocTpaHcTBO Ans noctpoerus 3D-monenen.

TpéxmepHoe MopenuposaHue Bo Fusion 360 HauMHaeTcs C MOCTPOEHUA MIOCKOIO 3CKU-
3a — CREATE SKEATCH. lns co3paHus 3cKu3a yKasblBalOT NIOCKOCTb, Ha KOTOPOW OH ByaeT
pacnonaratbcs. Ha BbiGpaHHOM NNOCKOCTH C MOMOLLLIO NPOCTbIX IMHUIA (NpAMas, ayra, OKpy»X-
HOCTb U T. A.) hopMupyeTca 3cKn3. KoHTyp 3cKM3a 06s3aTesnibHO JOMKEH ObiTb 3aMKHYT (nose-
nsAeTca 3areHéHHbIM npodunb). Mocne 3aBeplieHWs pedakTMPOBaHMSA 3CKM3a Heobxoaumo
MJ0CKMIK Npodunb NpeBpaTuTb B 06bEMHYIO Mogenb. [ns 3Toro Ha naHenu MoaeMpoBaHUsa BO
Bknagke CREATE ebibupatot Heobxoammoe aeicteue, Hanpumep EXTRUDE (Bbigaesnueanue),
REVOLVE (BpalieHue) nnu gpyrue MHCTPYMEHTbI.

B conepkaHue 107




TOUKA !'POCTA TEXHOJIOrUs

lNpakmuyeckaa yacme

Lenb: co3zpatb TpEXMEpPHYD MOAENb KHWXHOM 3aKnagkMu B Cpefe MOAeNMpOBaHUS
Autodesk Fusion 360.

O6opynoBaHue: KoMnbioTep (HOYTOYK) C NpeayCcTaHOBNEHHbIM NPOrpaMMHbIM obecneye-
Huem Autodesk Fusion 360, koMnbloTepHas Mblllb.

®dortorpacdusa Habopa 060pyaoBaHMA U MaTepUanos

(; AUTODESK®
©  FUSION 360

TexHuka 6e3onacHocTH

1. He BkntoyanTe KoMmnbloTep 6€3 paspelleHns yuuTens.

2. He tporaiTe KabesbHble COEAMHEHUA 3NEKTPONUTAHUSA.

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

HUHcmpykyus BoinonneHus pabomelr

1. 3anyctute nporpammy Autodesk Fusion 360.

2. Cospavite 3CKu3.

2.1. Ha naHenu mogenuposanus ebibepute naHenb HctpymeHT CREATE SKETCH u ykaku-
Te rOpPU3OHTasIbHYIO MJIOCKOCTb XY AN NOCTPOEHUS 3CKMU3a (puc. 2).

SHEET

@Q‘ RUL® FDUF=-

: \\_ Select a plane or planar face

Puc. 2

2.2. Bo Bknagke CREATE Bbi6epute nHctpymeHT SLOT -> CENTER TO CENTER SLOT. Yka-
YKWUTe LLeHTP KOOPAMHAT KaK OfHY U3 LeHTpasbHbIX Todek MHcTpymeHTa SLOT v HapucyiiTe npo-
dbunb Byayuwien 3aknagku (puc. 3).

2.3. Ykaxkute pasmepsbl. Bocnonbsyitecb nHctpymeHtom SKETCH DIMENSIONS Bknaake
CREATE (pwc. 4).
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Puc. 3 Puc. 4

2.4. C nomowbto uHctpymeHta OFFSET (cmeluenue) Bo Bknagke MODIFY cmecTtuTe KOHTYP
3aKnapku BHYTpb npoduns Ha 5 mm (puc. 5).

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

SURFACE SHEET METAL TOOLS SKETCH SURFACE SHEET METAL TOOLS SKETCH
S L ~ 1 P
A NJ /ﬂ\ H 'd \Aa | A AN (-l
D [ | 7 = 'r * | 555
CREATE ™ MODFY CREATE ™ MODFY

o 30,00 [ offset ) o) 30,00

{(-\\ m '6\"-' @
o I ] |
|
| |
|
|
¥ I
i (=]
] ® |4 o
|
10.00 }
5.00 } 500 |
| |
| . R
© J o l D

]

¢

o) E $-¢

Puc. 5 Puc. 6
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2.6. MHcTpymeHTom LINE HapucyiTe nuHuio Ha pacctosiiun 10 MM OT LeHTpa KoopauHat
(puc. 7).
2.7. Ypanute nuwwHue nuHUM ¢ nomolubto MHcTpyMmeHTa TRIM Bo Bknanke MODIFY (puc. 8).

2 SURFACE SHEET UETAL TO0LS SKETCH
m| e 30/00 [~ A =] | 7= =
[..Z) Line =i "‘\"; f"‘i.\_‘\ | I ilz (C
= Reciangie ¥ MODFY =
Circie » //‘—\\ 3000
Arc 13 P /—\\ 2,
Polygan 1 3 g T
> i
> Elipse o |
Sict A
* T
Spine [ 3 |
_-"‘-I Conlc Curve I
-4~ Boint | @
A Tea g P
i ] o
| »_l’ = &5
{ Ft Curves o Mesh Secton | e 3
A\ Wirror I
3:3 Circular Pattern 10.00 |
e Rectangular Pattern 5.00 :
Project/ include 13 |
[ sketeh Dimension b O l [T
\{ / "
Puc. 7 Puc. 8.

2.8. Mpuesaxute ceoboaHble KOHUbI CNoToB (ronyboro uBeta) K ropusoHTanbHOM JIMHUK C
nomoupbto nHctpymeHta COINCIDENT. [ns storo ebibepute nHctpymeHt COINCIDENT, satem
K/IMKOM MbILLW YKaXKUTe TOUYKY, KOTOPYIO HY)XHO NPMUBSA3aTb, JaJIe€ YKAXKUTE Ha JIMHUIO, K KOTO-
poK HeobxoAMMO 3Ty TOUKY npuesA3sarb (puc. 9).

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

SHEET METAL TOOLS SKETCH
oA o — 3 A =N
I AN Y %) =| & 5 LB = fy Q
s WODEY * = HSPECT ~ INSEAT - SELECT - FIISH SKETCH =
L rosh sketch J
: 30,00
3000 Al
"
—d s = [=] T
=] b 4 2 ]
OL | o |
(=]
% S ES E—. ]
| =l |
! |
| | "
| 2 o &
} ¥ o ki | o
| < |
I |
| |
| | o
| |
| |
| B,
R10.00
Puc. 9 Puc. 10

3. Co3paHuve TpéxmepHOW Moaenu.

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

3.2. YkaxkuTe HanpaefieHWe BblaaBanBaHMA U pacctosiHue (puc. 12). He ykasbiBante cnvw-
KOM 60nbLUOe paccTosiHue, 3aKafaKa AO/MKHbI ObiTb TOHKOM, AocTaTtouHo 1,5 Mm.
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(9

ASSEUBLE COMSTRUCT =

| Fretie fane -

Diretion
Extent Type
Dwsance
Taper Anght
Operation

Puc. 12

5 One sute

| Datance -

x

e Protie Pane
mo«su: -
|- ostance -
150 mm

0.0 deg

(T new Begy -

Cancl

4. CamocTosTeIbHO CO34anTe yKpalleHue Ha 3aKnagke. YKpalleHUeM MOXKET C/YXKUTb Bbi-
[aBneHHas OyKBa BalLEro MMEHMW, BbiNyKoe M300paxKeHWe UNK M3MeHeHUe ObLLero KoHTypa

3aknapku (puc. 13).
IMpumepol 20moBobix 3aKNAAOK:

Puc. 13

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

1. KpaTko onuwmnTte NpUHUMN NOCTPOEHUS TPEXMePHbIX Mogener B cpege Fusion 360.
2. insa yero ucnonblyetcs HctpymeHt CREATE SKETCH?

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

BbiBoAabl: B pesynbrate pabotbl obyyatoLmecs 03HaKOMUIUCL C MPUHLMMNOM MOCTPOEHUS
3D-mopenein B nporpamme Fusion 360, cozpanu ackns KHWXKHOM 3aknagku Bo Fusion 360, Ha
OCHOBe 3CKu3a noctpounu 3D-mopens.

JlabopamopHas paboma Ne 4. [lod2omoBka moOenu Kk nedyamu u ne4yame

Teopemuyeckaa yacme. [lodzomoBka mpéxmepHoii MoOenu K neyamu

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

Mpu obpabotke Mopenu B cnaucepe NMPOUCXOAMT pasfesieHWe MOLENM Ha TOHKWE CIIOW.
KaxkppiM cnoi coctout M3 nepumeTpa (KOHTypa mozenu) u 3anueku. [leyartaiowas ronoeka
NpUHTEpPa NepeMeLLaeTcs cHavYana B npeaenax ogHoro Cos, 3ateM NepexoamT Ha C/IoN Bbille
1 TaknMM 0Bpa3omM cnov 3a cnoem co3paér 3D-obbekT.

OpnHako B cnakcepax He TOJIbKO CO3[4AETCA TPAEKTOPUS ABUXKEHUS Nevartarollei rooBKU
MO C/IOSIM, HO W YKA3bIBAIOTCS BaXKHble NapameTpbl nevaru:

* BbICOTA C/OS;

* TO/LWMHA CTEHOK MOJenNu;

* MPOLEHT 3arnoJIHEHUA MOJEeSH;

* Temnepartypa A/l HarpeBaTesIbHOro 3/IEMEHTA NPUHTEPA, @ TaKXXe TemMnepaTtypa Harpesa

ctona 3D-npuHTepa;

* CKOPOCTb nevartu;

* CKOpOCTb pPaboTbl BEHTUIATOPOB A1 OXNAKAEHUA MOLENM;

* Co3[aHue BCMoMOoraresibHbIX NOAAEPIKEK;

* crnocob npuKkpenneHusa mogenu K ctony 3D-npuHrepa.

YkazaHHble napameTtpbl NoAbupaloTcs AN KaKAOW MOAENW WHOMBMAYASbHO, 3HAYeHUs
3TMX NapaMeTpoB 3aBUCAT OT TUMA MJACTMKA, KOTOPbIA UCMOMNb3yeTcsa Npu neyaru, oT reoMe-
TPWUM MOAENN U OT XapakTepucTuk camoro 3D-npuHTepa.

Mocne Toro Kak B caicepe yCTaHOBNEHbI NapameTpbl neyaru, Heo6xoauMo Mogenb Hape-
3aTb Ha CNOU U COXpaHUTb hain Ha komnbtotep. Pain coxpaHseTcs ¢ paclmpeHuem .gcode.
Monyuunewmincs .gcode HeobxoamMmo 3arpysntb B 3D-npuHTep.

Ycrpoucrteo 3D-npuHTtepa. Pabouyas yactb 3D-npuHTEpa cocTouT M3 nnardopMsbl 1 neya-
TaloLWEeN roNOBKU «3KCTpyaep» (extrude — Bblaaeutb). PaccmoTpum MexaHuKy 3D-npuHTtepa
Ha npumepe npuHtepa Dobot Mooz. B npuHtepe Dobot Mooz pabouas nnardhopma asuxetca
TONbKO B OAHOM HanpaefeHuu (Bnepén-Hasaa), a neyararoLlas rosoBka B Byx — BJIeBO-Brpa-
BO, a TaKXXe BBepx-BHU3 (puc. 1).

Martepuan gns nedyarn B MogobHbIX NPUHTEPAX MCMOJb3YETCA B BMAE MIACTUKOBOW HWUTH,
HaMOTaHHOM Ha KaTyLUKY, TaKylo HUTb Ha3biBatloT punameHT (aHrn. filament — HuTb). HUTL Mo-
)KeT ObITb BbINOSIHEHA M3 pa3nnyHbiX TMNoe nnactuka (PLA, ABS, HelnoH v 1. A.). Karywka
nnacTuKa ycTaHaB/IMBAETCA Ha CneLuanbHoe KpersieHWe Ha Kopnyce npuHTepa U nojaéTcs ye-
pe3 HanpaenaloLWMe B 3KCTPYAEP.
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hunameHT

KOPNYC IWCTPYACPa

NPANMMHON PONUK

CONNO IXCTPYAEpa

CUNAMENHT, BeABBNEHHBIM YEPAD CONNG

Puc. 1 Puc. 2

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

B BepxHeW 4actn aKCTpyaepa CTOMT PONUK U LUECTePEHKA, COEAUHEHHbIE C 3/IEKTPOMOTO-
poM. OHM TAHYT HWUTb NIACTUKA U NPOTANIKUBAIOT €€ BHU3 K COMAy, rae Matepuan HarpeBaeTcs U
BblaaBiMBaeTCsA Ha pabouyto nnardopmy. K conny akcTpyaepa nogkiouéH TepMoaatymK, Ko-
TOpbIM CNeauT 3a TeMNepaTypow 3KCTpyaepa.

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

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

Puc. 3. 3D-npuHtep

MocTto6paboTka

3aBeplualoLMM 3TanoM U3roToBIEHUA Moaenu aenseTca noctobpabotka. Mocne Toro Kak
Mopesb Bbla HarnevyaraHa, yaansoT BCrOMOraTes/ibHble 3/1EMEHTbI, TaKMe KaK NOAMOXKKMU U noj-
LEPIKKU.
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OaurH 13 cnocobos NocTobpaboTKM — 3TO yaasieHWe LepoXoBaTOCTeN C MOBEPXHOCTU MO-
[e/M C NOMOLLbIO MENKO3EPHUCTON WandoBsanbHon bymaru.

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

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

CospaHue O6pabotka Hactpoiika
3D-mopenu » mMopenu » npuHTepa » NMocTo6paboTka
CoxpaHue mogenw B cnauncepe 3arpyzka daina Mopenu
B hopmare .stl MNoprotoBka gcode W neyatb

lNpakmuyeckaa yacme
Lenb paboTbi: Haneyarats ¢ nomouubto 3D-NpuHTEpa Mofenb KHMKHOW 3aKNaaKy.
O6opynoBaHue u nporpaMmmHoe obecneyeHue: komnbtotep (HOYTOYK) C NpeaycTaHoB-

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

®dortorpacdusa Habopa 060pyaoBaHMA U MaTepUanos

7 AUTODESK
™ FUSION 360°

TexHuka 6e3onacHocTH

1. He Bkntoyaiite KomnbloTep 6e3 paspelueHuns yuuTens.

2. He tporaiTe KabenbHble COeAUHEHWUSA INEKTPOMNUTAHUS.

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

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

5. He npukacaitecs Kk HarpesatenbHoMy 3niemeHTy 3D-npuHTepa.

6. 3anpeLaeTca npuKacarbCcs K NoABWXKHbIM Yactam 3D-npuHTepa Bo Bpems ero pabortbi.
HUncmpykyus BoinonueHus pabomelr

1. CoxpaHeHue moaenu B opmare .stl.

1.1. 3anyctute Fusion 360 1 oTKpoiTe NPOEKT C 3aKNaaKoM, KOTOPYIO Bbl CO34aBaIN Ha Nla-
6opatopHoM 3aHaTMKM Ne 1,

1.2. B naHenu 6bicTporo goctyna Bbibepute EXPORT. B nosBuBLIEMCA OKHE YKaXXWUTE UMS
daina, a panee sbibepute opmar ans akcnopra .stl. Haxxmure Ha Export (puc. 4).
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P Untitied v1

Autodesk Fusion 360 Archive Filas (" 13d)

] DWG Files (*.awg)

DXF Files (" )
FEX Files (" fox)
IGES Files (*Igs * Iges)
OBJ Files (*.0bj)
4 SAT Files (* sat)
SketchUp Files (* skp)
SMT Files (".smi}

it » STEP Files (*.s1p * step)

Expornt

n
1
IE b

Puc. 4

2. NMoprortoBka g-kopa
2.1. 3anyctute nporpammy Ultimaker Cura. O3HakoMbTech ¢ MHTEpdecom nporpammbl. UH-
Tepdeic nporpaMmbl MOXXHO pasfennTtb Ha 5 ocHoBHbIX obnacten (puc. 5).

(3 uttimakes Cura = (n } X
;Nn'v» NMpaaia Big NapaseTpss Paswiipeash Marketplnes Hacrpadio: Crpasis

CUFCI. MogroToska MemuTop ] S w T 0 Npecuon uagenw _
—_ 1
E_ 2 3 e | Marepuan PLA b

MposepiTe COSMaCTIMGETE

HacTpoiika NeYaTH Pessenasessses | Caon

Mpoduas: Mormal * v

Kavecrso
Ok e
Zanonmermne

| Marepuan
J,—-— = e e i e —~ f-—-l— - 4

A=l

o

¥ nNepemeuienne

5 Denawneuus

/ g E}- 7 =1 L Noanepxm
j ra L L 3 4 % — ': T | i1 -

= Tn NpURMNaKKa K crony

L’!. : . .'._I ] i f ! I ] ) 4= roros x Coxparwm. 8 daiin

%

Gty
30.0 x 95.0 x 1.5 MM 1.20m [ ~ 4g Coxpasari @ dainn
i : F ENG 64—
Bl 7 Peommana rucamoouc € OoBmwWEO M@ :; NS e @

Puc. 5. Nnutepdeiic nporpammsbl Ultimaker Cura

1. OcHoBHOE MeHI0 nNporpaMmbl: Garn — OTKpbITb ain, COXPaHUTb UKW CO3LaTb HOBbIM
NPOeKT, NpaBKa — pefaKTMpoBaTbh MOLEeNb, BUL — NepeK/ioYeHne peXXnMMoB NpocMoTpa (npo-
CMOTp MO CNOAM, NPOCMOTP MOAENM BHYTPK), AobaBneHWe pacLluMpeHni, HacTpPOMKa Nporpam-
Mbl U CnpaBka.

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

4. MaHenb nogrotoBku darna .gcode. Pann .gcode co3naéTca aBTOMATUYECKH, MPU HaXKa-
TUM KHOMKKU «MOArOTOBKa.

5. Pabouas nnardopma (cton). Umutupyet nnarcdopmy Hactoswero npuHtepa. Ha nnar-
thopMe MOXXHO pasmelLaTb cpasy HECKONIbKO MoAenen 1 3anyckatb MX Ha neyartb.

2.2 OTkpoMTte Mofesnb 3aKNaaKu, pacrnosioxuTe eé Ha pabouei nnardopme.

2.3. Bbibepute HAaCTPOMKKU B COOTBETCTBUM C TUMOM NPUHTEPA U TUMOM MCMO/b3YEMOro Mnna-
CTUKa.

2.4. MoparoToebTe hain .gcode Moaenun U COXpaHuTe ero.

2.5. OTkpourte dain .gcode c nomoLbto 610KHOTA. BHMMaTenbHO paccmoTpuTe ero.

3. Meuvatb Ha 3D-npuHTepe.

3.1. BkniounTe npuHTEp M 3arpy3unTe B Hero ann .gcode.

3.2. HacTtpoite npuHTEp ANA neyatu.

3.3. 3anyctute nevartb.

4. MocTtobpaboTKa.

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

4.2. 3aunctute Moaenb WAKMOBasIbHbIMU MaTepUaamu.

KoumponeHsie Bonpoce! u 3adaHus

1. HazoBuTe ocHOBHbIe 3Tanbl U3roToBNeHns Moaenu Ha 3D-npuHTepe.
2. Y70 Takoe cmnameHT?

3. [InAa yero HyeH 3KcTpyaep?

4. Kak Ha3blBaeTcsa NpoLecc Hape3Kyu MOAeNu Ha cioun?

BbiBoabi: B pesynbtate paboTbl 06yyatoLMecs 03HaKOMUAUCh ¢ TexHosormen 3D-nevary,
NOAroTOBWUAM K Neyvatu Ha 3D-npuHTepe Mofenb KHUXHOM 3aKNaaKu, Haneyaranu KHUXKHYIO 3a-
KnagkKy.

JlabopamopHasa paboma Ne 5. OmpucoBka 3cku3za dekopa uzdenus

Teopemuyeckas yacme

O3HakoMmnieHne 0ByHaloLMXCA C OCHOBHbIMW BO3MOXHOCTAAMW BEKTOPHOrO rpadmyeckoro
pefaKTopa npv OTPUCOBKE 3CKU30B.

[leMoHCcTpauus BO3MOXKHOCTEN Nporpammbl (OTpUCOBaB OAMH hparMeHT y3opa, 3aTeM Ha
€ro oCHOBe, MUCMOoJb3ys NpeobpasoBaHUA, MOXKHO CO34aBaTb 3aroTOBKW AN AEKOPUPOBaHUA
06beKTOB).

lMpakmuyeckaa yacmeo

Llenb: BbINOAHWUTL OTPUCOBKY 3CKM3a AeKOpa B NPOrpaMMe KOMMbIOTEPHOM rpadmKu.

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

Marepuanbl u peakTuBbl (Mpu UCMONb30BaHUK): Bymara, KapaHgall, MapKep.

TexHuka 6e3onacHocTH:

1. He Bkntovaite komnbiotep, MDY 6e3 paspelueHus yuutens.

2. He tporaiTe KabenbHble COEAMHEHWUSA SNEKTPOMNUTAHUS.

3. Cugute 3a komnbloTepoM npsmo. Cnegute, 4ToObI paccTosiHME MeXKAy MOHUTOPOM U Ma-
3amu 6b110 45—60 cm (paccTosiHUe BbITAHYTOM PyKK).
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Mopsapok pa6oTbl

1. OTckaHWpoBaTh 3apaHee NOAroToB/eHHOE M300paXkeHWe opHaMeHTa.
2. 3anyctuTb NnporpamMMy BekTopHou rpacdmku InkScape.

2.1. Cospatb chann copmar A4,

2.2. Pa3amecTuTb OTCKaHMpPOBaHHbIM 3cku3 (puc. 1).
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Puc. 1. mnopT 3cku3a B nporpammy Inkscape

2.3. 3abnoknposaTtbh OT CMeLLLeHUA 3CKWU3, HaXKaB B KOHTEKCTHOM MeHio 3absiokupoBame
Bobi0esieHHbIE 06bEKMbI.

2.4. MNMpoaHanu3nposartb n3obpakeHne, ecTb JiM CUMMETPUSA, €CTb JIN NOBTOPAIOLLIMECSA 3J1e-
MEHTbI, €CTb /1M rpacduyeckre NPUMMUTUBDI.

2.5. OTtpucoBarb 3CKu3.

2.5.1. YcTtaHOBUTb HanpaensoLme.

2.5.2. YcTaHOBUTb CBOMCTBA MHCTPYMEHTa pucoBaHuA. bes 3anueku, UBET KOHTYpa APKUK
(hanpumep, RGB 0;250;0), TonwwuHa KoHTypa 3—7 NT B 3aBMCMMOCTHM OT 3CKM3a (puc. 2).
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2.5.3. ObBecTn KOHTYp 3nemeHTOB. Ecnv 3nemMeHT cMMMeTpUYHbIN, AOCTaTO4HO 0OBecTH
tparmeHT anemeHTa (puc. 3).
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Puc. 3

3. Nocne oTp1coBKM NpM HEOBXOAUMOCTH MPUMEHWUTL KOMAaHAbI:

3.1. KonuposaHue.

3.2. MNoeopor.

3.3. OtparkeHue.

CrpynnupoBatb # 06beiMHWUTb BCE YACTU U30OPAKEHUS.

Pacneuararb usobpakeHue Ha npuHTepe.

MpencraeneHne pesynsTatoB M3MepeHui /HabniogeHni (ans npeacTaBieHns pesysbTaTos
npegnaraerca tabnuvuHas dopma):

MonyynTb pesynbratbl CKAHUPOBAHUSA NS AaSIbHENLLEN OTPUCOBKM 3CKM3a B BEKTOPHOM pe-
JaKTope.

HUserosas PaspeweHue ®dopmar daina Pasmep

CkaHupoBaHue
mMopenb u3obpaxkeHus

KonmponoeHseie Bonpocel u 3a0aHus

1. HasoBuTe OCHOBHble XapaKTEPUCTUKM, UCMOJb3yeMble MPU CKaHUPOBaHUKM U30OpaXke-
HUA.

2. Nepeuncnute Hanbonee nonynsapHbie popMaTbl COXpaHEHUS OTCKAaHWPOBaHHbIX M306pa-
YKEHUN.

BbiBoabl: 0Oyyatowmecs NPUXoAAT K BbIBOAY, YTO BbIOOP NapaMeTpoB CKaHWpPOBaHMA 3a-
BMCUT OT XapaKTEPUCTMK ICKM3a U Ha3HAYEHUS ero 3NEKTPOHHOrO aHasora.
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JlabopamopHasa paboma Ne 6. 06pabomka pomozpacpuii 20moBoz0 uzdenus

Teopemuyeckasa yacme

Os3HakoMmnieHMe OOy4aloWMXCA C TEXHUYECKMMU TpeboBaHWAMM, MpeabsBisemMbiMU K
pacTpoBbiM balnam Mnpu 3arpyske Ha 3/EKTPOHHbIE PECypCbl U A/S Medyaru u3obparkeHui
(paspelueHune, usetoBas mogenb, MybuHa useTa, dopmar dainna). O3HakomneHne obyuyato-
LLMXCHA C OpraHu3aumnen obbekTHon hoToCbEMKU. BoamokHOCTH nporpamm pactposoi rpadu-
KW 418 ynydleHus nsobpaxeHus (KagpupoBaHue M300paykeHMi, TOHOBas KOPPEKLMS, LBETO-
Bas KOppeKuus, nosbieHne peskoctu). O3HaKoMneHWe ¢ napaMeTpammu coxpaHeHus obpabo-
TaHHOIO U300paXKeHUs U3 NPOrpamMMmbl PacTPOBOM rpadmKy.

lNMpakmuyeckasa yacme

Lenb: cosgaHve doTorpacduit rotoBbiX M3aenuii ¢ cobnogeHMemM TexHuYeckux Tpebosa-
HWUW.

O6opynoeaHue: dotoannapar, WTATHB.

HUucmpykyus BoinonneHus pabomel

1. NpoaHanuanpoeatb 06BLEKT CbEMKM, BbISIBUTb €r0 OCOOEHHOCTH.

2. OpraHusauus Cb€éMOYHOIo NPOCTPAHCTBA:

2.1. PasmecTtutb hoH.

2.2. Pacnonoutb 06beKT CbEMKMU C Y4ETOM OCBELLEHMS.

2.3. YctaHoBWTb (hoToannapar Ha LTaTuB.

2.4. YCTaHOBUTb PYYHOW MJIM aBTOMATUYECKUI PEXXUM CHEMKMU.

2.5. Mpw BbIBOpE Py4HOro pexkMMa yCTaHOBUTL BbIAEPIKKY M MyOuHY anadparmbi.

2.6. MpoBecTn TECTOBYIO CbEMKY.

2.7. OueHunTb pesynbratbl CbeéMKU. Ecnn oHM HeypoBneTBopUTENbHbIE, U3MEHWUTD HACTPOMKM
M MPOBECTU CbEMKY MOBTOPHO.

3. O6pabortka dhoTorpadmm:

3.1. 3arpy3uTb cepu1io CHUMKOB Ha HOYTOYK.

3.2. MNpwv nomoLM NporpamMMbl-NPOCMOTPLLMKA BbIOpaTh Hanbonee yaadHyto doTtorpaduio.

3.3. 3anyctutb pacTpoBbiv rpacdmyecKkuii pefakTop.

3.4. OTkpbiTb hoTorpadmio (puc. 1).

3.5. MNpoaHanusnpoearb n3obparkeHMe No CleayoLUM KpUTEPUAM:

3.5.1. Hannume nuiiHmux nsobpaxkeHui B Kagpe.

3.5.2. CooTHoLeHMe ocHOBHOrO obbekTa v hoHa.

3.5.3. XopoLwuo 1 BUaHbI KtoyeBble 0COOeHHOCTM 0ObeKTa.

3.5.4. ECTb N1 TOHOBbIE U LBETOBbIE UCKAXKEHMUS.

3.5.5. Pe3kocTb nsobpaxeHus.

3.5.6. B 3aBucMMOCTH OT pe3ynbratoB aHanM3a BbiOpaTb OAUH UM HECKOMbKO CReayoLmX
MYHKTOB.

3.6. MNpu HaNMUMK NULIHUX SNEMEHTOB B Kaape, HannMuumu 6osblLoK nnowaamn doHa:

3.6.1. BbibpaTtb MHCTPYMEHT KaaprpoBaHus.

3.6.2. Co3patb paMKy KafapupoBaHus.

3.6.3. Ucnonb3ys MapKepbl paMKu BblAeNEHNUA, CMO3ULMOHUPOBATL €€ Bosiee TOYHO.

3.6.4. NpumeHnTb onepaumio Kagpuposarus. B pesynbtate HesHaumMMble yactu nsobpaxke-
HWsA ByayT yaaneHsl (puc. 2).

3.7. ToHOBblE UCKaXKEHWUSA:

3.7.1. OTKpbITb rMCTOrpamMmy M300pakeH1s, NPOaHaNIU3MPOBaTh €€.

3.7.2. MNpu Heobx0AMMOCTH OTKOPPEKTUpOBaTb. Hanpumep, ocBeTNUTb UK 3aTEMHUTL U30-
OparkeHue, NOBbICUTb KOHTpACT (puc. 3).
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Puc. 1

Puc. 2
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51 APKOCTH W KOHTR3CT [l

v

Puc. 3

3.8. LiBeToBas koppeKkums:

3.8.1. Ecnun uzobpakerue He cbanaHcMpoBaHO Mo LBeTy, He06X0AMMO BbIOPaTh KOMaHAY,
KOTOpas NO3BO/ISET CKOPPEKTUPOBATH LiBET.

3.8.2. BbinonHUTbL HACTPOMKM B MASIOrOBOM OKHE KOMaHapbl.

3.8.3. MpuMeHUTb BbIBpaHHbIE HACTPOWMKK K M306paXKeHuIo.

3.9. PeskocTb n3obpaskeHus:

3.9.1. lns noebilweHns pe3KoCcTM n3006parkeHns BbiOpaTb OAHY U3 KOMaHZ, NOBbILLIEHUS pe3-
KocTu. XenartenbHo 4To6bl MMEnach perysMpoBKa CTENEHW MOBbILLIEHUS PE3KOCTY.

3.9.2. BeinonHute npegnpocmotp. Ecnun pesynbratel yooeneTsopuTesibHble, TO NPUMEHUTb
HaCTPOWKH.

3.10. CoxpaHeHue pe3synsTatoe paboTbl C y4ETOM TpeboBaHMM:

3.10.1. CoxpaHuTb pesynbrtartbl pabotbl ¢ y4éTom TpebosaHui. Mpumep TpebosaHuit npuee-
[OEH B Tabnuue 2.

Tabnuua 2. TpeboBaHMA K COXpaHEHHbIM aknam

LleeToBas PaspeweHue Pasmep uso6pa-
HaumeHoBaHue . ®dopmar dpainna »KeHusa He 6onee
mopesnb (Touek Ha pnuM) (M6)
®avin 1 RGB 72 png 2
®ain 2 CMYK 300 tiff 20

3.10.2. Bbibpatb HacTpOMKKU M30OpaXKeHMs, LLBETOBOM PEXKUM.

3.10.3. BbibpaTb HaCTPOMKK U300paXKeHUs, paspeLieHue.

3.10.4. Mpu coxpaHeHuun daina eBbibpaTtb yKasaHHbIM dopmar, npyv HeobxoauMocTn ycTa-
HOBUTb CTEMNeHb CXXaTus.
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Koumponehsie Bonpocei

1. Mouemy dain nsobparkeHns, KOTOPbIM NpefHa3HadYeH ANA AEMOHCTPaLMK Ha 3KpaHe,
coxpaHsioT B uBetoBon mogenn RGB?

2. Ha uTo noenusert usmeHeH1e LBETOBOroO peXxnuMa nsobpaxeHus?

3. Kak Bbl gymaerte, ans yero 6yget npeaHasHauyeHO U306paykeHUe, COXpPaHEHHOE C TaKUMU
napametpamu? LisetoBasa mogens CMYK, paspewenune 300 Touek Ha gtonm, dopmar tiff.

BbiBoabl: BaXHO chopMynupoBaTb MCxopHble TpeboeaHuAa K oTorpadun obbekra.
C y4étom 3Tux TpeboBaHuit npoBecTM (OTOCLEMKY. [locTaparbcsi MUHMMM3UPOBATL MpU
CbEMKe TOHOBblE, LIBETOBbIE MCKAXXeHWs, nonagaHue B Kagp NWWHUX obbektos. [posectu
KOPPEeKUMIO M300paXeHUsa B pefakTope pacTpoBOW rpaduKku U COXpaHuTb dainni ¢ yyétom
TpeboBaHUM.

JlabopamopHasa paboma Ne 7. Cozdarue c6opku 8 Autodesk Fusion360

Teopemuyeckas yacme. Coz30aHue KoMnoHeHmMoB8 c6opku

[na cospnaHuna cbopok B Autodesk Fusion360 Heobxoanmo pabotatb ¢ KomnoHeHTamu. Co-
3[aTb KOMMOHEHTbI MOXHO AByMs cnocobamu.

Cnoco6 1. Ecnu B npoekTe yke MMeloTCs Tena, TO UX MOXKHO MPEBPATUTb B KOMMOHEHTbI.
[lnsa 3T0ro HeOHX0AMMO KIMKHYTb Npasow KHonkow Mbiwu (MKM) no kopHeson nanke BODIES,
a B cnnbiBatoweM MeHio Bbibparb ctpoky CREATE COMPONENTS FROM BODIES (cosgatb
KOMMOHEHTbI U3 Ten), cM. puc. 1. Mocne aton onepauun B okHe obo3spesartens (BROWSER)
Tesla ucyesaloT U NOSABNAIOTCA KOMMOHEHTbI C TEMU e UMeHamu (puc. 2).

rieen
<« BROWSER e 44 BROV (- Wl
. 4% Document Settings
[ 4F Document Settings D 4 = o
=T Bl Named Views
D> § Named Views D * e
= < e D> gl Origin
_F D‘/ | Origin / [ Create Components from Bodies b %
- > ketches
E‘ ew Group [> & O chq)’c:]
p 8 o L
L] Kopnyc [E, Create Selection Set > le C} e
© [__J KpENNenne | Gy showiHide v D = D KpBILFAT
@ () rpouxa Selectable/Unselectable D I D () rpennexue xopnyca:1
© L:J Kpennexne Kopnyca -
- 3 u G Cj oTcex anm rpyaact
D [_J OTCEK ANA rpysa
Puc. 1. Co3paHve KOMMNOHEHTOB U3 Tes Puc. 2. KoMNoOHeHTbI

OpHako npu TakoM crnocobe co3aaHWsa KOMMOHEHT TEPSET 3CKM3, U eC/IM BO3HUKHET CUTya-
UM USMEHUTb FrEOMETPUIO KOMIMOHEHTa, TO CAeNaTh 3TO OYAET CNOXKHO.

Cnocob 2. [lna co3gaHus HOBOro KomnoHeHTa otkpoiTe MmeHio ASSAMBLE (cobupats) u
Bbibepute onepaumio NEW COMPONENT (puc. 3). [lanee B BbiN/ibiBAIOWEM MEHIO YKaXKUTE
UMSA KOMMOHeHTa, 1 oH nosisutcs B cnucke BROWSER. Kaxkapit HOBbIM CO30aHHbIA KOMMOHEHT
«MYCTOM», KaK Ha pUcyHke 4 komnoHeHT «Kopnyc». [lna co3faHusa acku3a BHYTPU 3TOrO KOM-
noHeHTa HeobXoAMMO, YTOObI OH OblN BbiAeNeH (TOYKa ClieBa OT UMEHM), MHaYe Bbl CO3AaAMTE
3CKM3 B APYrOM KOMMOHEHTE UK B 0BLLEN KOPHEBOM Narnke 3CKU30B.

122 B conepxaHue




TEXHONOrUA TOUYKA !'POCTA

& rd

ASSEMBLE ~ e eer

M) New Component :
(7€) Joint J A I@ (b Kopookavi (3
@I As-built Joint Shift+J D '!:} Document Settings

& Joint Origin D Wl Named Views

B rigid Group D> Bl Origin

(% Drive Joints VRE A @ Kopnyc:t
é@’l-!ution Link D © @ Origin

M enable Contact Sets
E‘Iﬂ Enable All Contact

0 potion Study

L =

Puc. 3. Co3paH1e HOBOro KOMMNOHEHTa Puc. 4. KomnoxeHT «Kopnyc»

Co3pnaHue coeguHeHums. [loce TOro Kak BCce KOMMOHEHTbI CMPOEKTUPOBaHbI, YCTaHaB/M-
BalOT coeauHeHus Mexay Humu ¢ nomouwpto onepaunn JOINS, Kotopas HaxoguTCs B MeHIo
ASSAMBLE (pwuc. 5). Ho nepep Tem Kak yctraHaenuMBaTb COeMHEHMS,, HEOOXOAMMO OAMH W3
KOMMOHEHTOB 3ahMKCUpOBaThb, YTOObI U36eXKaTh Henpeackasyemoro nosegeHus cbopku. Knuk-
HWUTE NPABOM KHOMKOW MbILWK MO KOMMOHEHTY M BO BCM/IbIBAIOLLEM MEHIO BbibepuTe onepauuio
GROUND (3a3emnutb, 3acdukcuposatb) (puc. 6). Pagom ¢ 3acMKCHMpOBaHHbIM KOMMOHEHTOM
NOSIBUTCS 3HAYOK KHOMKMU.

&J Gt‘:l (’ | ] @7 Activate

ASSEMBLE ™~ CONSTRUCT ~ I

Ground
B Nevws Component
Elﬂ Joint J - "?;' Move/Copy M
(f) As-buit Joint Shift+J &) New Component
@ Joint Origin [ create Drawing
m Rigid Group

Ei? Create Selection Set

I:a:}- Drive Joints

f:ci.) Motion Link E Rigid Group
M enable Contact Sets (:'::i Physical Material
I}J Enable All Contact “ Appearance A
1D wotion Study
Puc. 5. Co3paHue coeiMHeHus Puc. 6. ®vkcuposaHue

[ns co3paHus cBsize MeXAy KOMMOHEHTaMW YKa3blBAlOT COELUHSEMble KOMMOHEHTbI
(puc. 7), a 3atem 3apatoT crnocob coeamHenus (puc. 8). Fusion 360 nossonser ycrtaHoBWTb
7 BUOOB cOeanHEHUS:

* Rigid (»kécTkoe) — HenoaBUXKHOE coefMHEHME;

* Revolute (BpalieHne) — BpalLatenbHoe coefiMHeHWe;

B conepkaHue 123




TEXHOJIOIUA

TOUYKA \!pocm

Slider (caBur) — ckonbeHue No oaHOW OCH;

Cylindrical (umnuHagpuyeckoe) — CKosbXXeHWe Mo OQHOM OCH, a TaKXKe BpaLLeHWe BOKpYr
TOW YK€ OCH, 4YTO MO3BO/NIAET KOMMOHEHTaM NepeMeLLaTbCa U BpaLLaTbCsl OAHOBPEMEHHO;
Pin-Slot (wtndT-Nas) — Bpawaercs No og4HOM OCU U ABUXKETCS NO APYrow;

Planar (no nnockoctn) — OBuXXeHWe No NIOCKOCTH;

Ball (cchepuueckoe) — wapHUpHOe coeauHeHue.

@ JOINT

Position] | Motion

¥ Component 1 - Kpbiuka:1

Mode @ ©

Snap [> 1 selected X

¥ Component 2 - Kopnyc:1

Snap [} 1 selected X

¥ Joint Alignment

Angle -90.0 deg © JONT

OffsetX  0.00 mm Position] = Motion

OffsetY  0.00 mm Type b .r E -:. L‘. B ©
OffsetZ 0.00 mm Slide  ZAxis v

Flip . Animate b

(i ] OK Cancel (i)

Q
-

Cancel

Puc 7. Co3paHue coegmnHeHus Puc. 8. Co3paHue Buaga coeguHeHus

lMpakmuyeckasa yacme
Llenb: co3patb Mogenb KOHTEMHEpa C NOABUXKHOM KPbILLKOMW.

O6opynoBaHue: KoMnbloTep (HOYTOYK) C NpeayCcTaHOBNEHHbIM NPOrpaMMHbIM obecneye-
Huem Autodesk Fusion 360, koMmnbloTepHas MblLlb.

®dotorpacdmsa Habopa 060pyaOBaHMA M MaTepUanos

7 AUTODESK'
. FUSION 360
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TexHuka 6e3onacHocTH

1. He BkntovanTte KomnbloTep 6e3 paspeLueHus yuutens.

2. He TporaiTe KabenbHble COEAUHEHWUSA INEKTPOMNUTAHUS.

3. Cuaure 3a KomnbloTepoM npsmo. Cnegurte, 4utobbl paccTtosaHWe MeXay MOHUTOPOM U ra-
3amu 6bino 45—60 cm (paccTosiHWe BbITAHYTOW PYKH).

Uncmpykyus BoinonneHus pabomelr

MoproroBka KOMMNOHEHTOB

1. 3anyctute nporpammy Autodesk Fusion 360.

2. Co3pante koMnoHeHTbl «Kopnyc» n «Kpbiwka» ¢ nomowpio meHto ASSAMBLE-> NEW
COMPONENT. Co3paHHble KOMNOHEHTbI AOXKHbI NosBuTbCs B cnucke BROWSER (puc. 9).

D
> @ nNamed Views
D
A

@l Origin
L ]:l Kopnyc:1
> il Origin
4 © [:] Kpbiwsa: 1
> @l Origin

Puc. 9. KomnoHeHTbl «Kopnyc», «Kpbiwka»

3. Boigenute koMnoHeHT «Kopnyc» 1 cozpaiTe BHYTPU 3TOFO KOMMNOHEHTA 3CKU3 B MIOCKO-
ctn XY. Ha ackuse HapucymTte npsamoyronbHuk pasmepom 70*120 mm (puc. 10). 3aseplumre pe-
[AAKTUPOBaHWe 3CKK3a.
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Puc. 10. 3ckus
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4. Co3paite TPEXMEPHYIO 3aroTOBKY KOpMyca KOHTEMHepa BbICOTOM 35 MM C NOMOLLbIO MH-
ctpymenta EXTRUDE (puc. 11).

30.00 mr

Puc. 11. Co3paHne 3D-3arotosku

5. AHanornyHo cosgaite KoMnoHeHT «KpbilwKka». Pa3mMep rotoBoi KpbilwKKU Ao/KeH ObiTb
64*115*5 mm (puc. 12).

+1 BROWSER ’
’j|0 @ (Unsaved)
> -ﬁ Document Settings
[ B tamed Views
D B orign
Ol (O wopayer
4 ©
D il Orign
4 © @l Bodes
@ C] Kpbiwra
d © @l Skeiches
4 sketem

Puc. 12. KomnoHeHT «Kpbiwka»

6. Cospaiite cTeHKkM Kopnyca. Boigenvte komnoHeHT «Kopnyc», KNMKHWUTE NO BEpXHEW rpa-
HW 3aroToBKM W BbibepuTte MHCTpyMeHT SHELL(060n04ka). YctaHoBUTE TOSMLLMHY CTEHKMU 5 MM.

3aBepLumnTe pegaktupoeaHue (puc. 13).

SHEET METAL TOOLS

e tOEPE+ s 0

TE" ASSEMBLE » CONSTRUCT *

@ SHELL

FacesBody & 1asiecied
Tangent Chain

inside Thickness |5.00 mm

Drection B nsge -

[} oK Cantel

Puc. 13. Co3paHue cTteHoK Kopnyca c nomoupto SHELL
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7. BHyTp# kKoMnoHeHTa «Kopnyc» cozpante 3cku3 Ha GOKOBOW rpaHy 3aroToBKM.
7.1. CnpoeuupyiTte Teno Kopnyca Ha HoBbii 3cku3. Bo Bknagke CREATE Bbibepute onepa-
umio PROJECT/INCLUDE. [Hdanee ykaute Ha Teno kopnyca u Haxxmute OK. Ha ackuse
(puc. 14) ponmKHbI NOSABUTLCA CNPOELMPOBAHHbIE IMHUM (CUPEHEBOTO LBETA).

S0LD

SURFACE

Pelygon

(> Enpse
Stat
Spine

r \ Conic Curve

-2~ Point
| A Text
[ { Ft Curves 1o Mesh Section
A wirror
as _

4,4 Circular Pattemn

wa
| 8.0 Rectangular Pattern

(2
|

MODFY ¥

I Project / Includa

| 1 seten Dimension

Puc.

SHEET METAL TCOLS SKETCH
1 " | P ] e y —)
| A .\ f e — ‘l |
h_L (= - C

14. MNpoeuunpoBaHue TeNla Ha 3CKU3

7.2. HapucyiTte 3cku3 nasa BHyTpu kKopnyca (puc. 15). 3aeeplinTe pepaktupoBaHue

3CKHU3a.

qunlte,
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Puc. 15. Ockus nasa
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8. Boipexkute nas B kopnyce uHctpymeHtom EXTRUDE (puc. 16).

Puc. 16. Boipe3aHHbiit naz

Co3paHuve coeauHeHHUs.

9. C nomowpbto uHctpymeHta JOINT ykarkute Touku coepuHenus (puc. 17) Ha Kopnyce u
Kpbiwke. Ecnm Heobxognmo, Bocnonb3yiteck onepaumnen FLIP (nepesepHyTb).

@ EDIT JOINT

Position = Motion

¥ Component 1 - Kpenuxaz1

Mode @ @

snap [y 1selectes X

¥ Component 2 - Kopnyc:1
Mode -®

Snap [} 1selected X

w Joint Alignment

Angle 0.0 deg
OffsetX 0.00 mm
OffsetY 0.00 mm
OffsetZ 0.00 mm

Flip &1

i J OK cance

Puc. 17. Touku coeguHeHUs

10. Bo Bknanke MOTION (neukeHue) ykaxkute TMn coeaunHenus SLIDE (ckonbxkeHue). 3a-
BEPLUMTE CO3[aHUE COeAUHEHUS.

11. Kpblwka nepemeltaetca no nasy Kopryca, HO He YyBCTBYET rpaHuL, Kopryca U MOXeT
NPOXOoAuTb CKBO3b cTeHKW. OrpaHuybte AuKeHue Kpbiwku. B meHio ASSAMBLE ebibepute
cdyHkummn ENABLE CONTACT SET (ycraHoBuTb Habop KoHTakToB) (puc. 18).
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12. B BROWSER nossunacb ctpoka CONTACT (koHTakTbl), KnnkHute NMKM u nobasbte Ho-
BblM KOHTAKT (puc. 19). anee cTpenkoi Mbiln yKaxkute Ha KoMmnoHeHTbl «Kopnyc» u «Kpbiw-
Ka» u Haxkmute OK. Mocne 3Toro Kpbiwka 6yaeT npaBunbHO NepeMeLartbes no nasy.

55 (M

) New Component
f; Joint J . =
[%ﬂ D 4% Document Settings
(€] As-buit Joint Shift+J D Bl NamedViews
(& Joint Origin
D &8 © NEW CONTACT SET
E Rigid Group D il Origin
T = Bodies or Components L STIET
(K- Drive Joints D © i, toits
éi) Motion Link Dle @ Kopnyc1 O
[ Enabie Contact Sets : D © () Kesusat :
|
(1] Enable ANl Contact ] .
e Cancel
1B Motion Study e
Puc. 18. YctaHOBKa KOHTaAKTOB Puc. 19. Co3paHne KOHTaKTOB

13. CoxpaHuTe npoekT nop HaseaHueM «KoHTelHep». 3akpoiTe Fusion 360.
KonmponoeHbie Bonpocel u 3a0aHus

1. 3aueM Hy>KHbl KOMMNOHeHTbl Bo Fusion 3607

2. KpaTtko onuwuTe 3Tanbl co3paHua KomnoHeHTos Bo Fusion 3607

3. ina yero ucnonbsyetcsa UHcTpymeHT JOINT?

4. Kak orpaHv4uTb ABUKEHWE KOMMNOHEHTOB?

BbiBoabi: B pesynsrate pabotbl 0bOydaroWMecs 03HAKOMUAUCL C MPUHLMMNOM CO34aHMSA
noaBuKHbIx cbopok B Fusion 360, cozpanv KOMMOHEHTbI KOPyCa W KPbILLKKU, YCTAHOBWIW TUI
COeLMHEHUS MEXY KOMMOHEHTaMM.

JNla6boparopHas pabora Ne 8. UccnepoBaHue c60pku 1 BU3yanusauus

Teopemuyeckasa yacme. lpoBepka Ha ycmoiivuBocmeo

OpaHvM U3 NpocTbix UcnbiTaHuin cbopku Bo Fusion 360 sensetca npoBepka KOHCTPYKLMKU Ha
ycTonumBocCTb. B chmsmKke cyuiectByeT noHATHE «LEeHTP Maccy. LleHTp Macc — 310 reometpu-
yeckas TOuKa, MoJIoXKeHUe KOTOpPOK onpefenseTcs pacnpeneneHnem maccol B Tene. Ecnum npo-
€KLMA TOYKM LeHTPa MacC HaxXoAMTCS B Npefenax niaoLiaan onopbl, TO KOHCTPYKLMSA YCTOMYMBA,
ec/v 3a npeaenamu unm 61M3Ko K rpaHuue, ToO KOHCTPYKUMSA HeycTorumnea unm nagaet (puc. 1).

Crout Crout Mapaet

Puc. 1

B conepkaHue 129




TOUKA !'POCTA TEXHONOrMUA

@yHKuMsA oToBpaXkeHWs LeHTpa Macc moaenun (puc. 2) Haxogutca Bo Bknagke INSPECT

(o6cneposatsb).

INSPECT ~ INSERT ~ SELECT~ POSIT

=m lleasure |

[;:j interference

AR\ Curvature Comb Analysis
Zebra Analysis

; Draft Analysis

: Curvature Map Analysis
Isocurve Analysis

Qf Accessibilty Analysis

#, Minimum Radius Analysis

B3 section Analysis
e Center of Mass

‘@® Component Color Cycling Toggle  Shift+N

Puc. 2. NHctpymeHT «LleHTp macc»

Insa Toro yto6bI OTOOpParkancs LeHTp Macc Bcen KoHCTpyKummn, B BROWSER BbibepuTte Kop-
HEeBYIO MankKy Bcero npoekra. Ecnu xotute BuaeTtb LeHTP Macc OTaeNbHOro KOMMNOHEHTa, BblOu-
pamnTe TOJIbKO 3TOT KOMMOHEHT.

Mo ymonuanuio Bce mogenu Bo Fusion 360 cozpatotcs us ctanu. M3ameHuTb matepuan Mox-
HO C NoMoLLbto MHCTpyMeHTa Physical Material (dpun3nueckue matepmansl), KOTOPbIM HAXOAUTCA
B MmeHio MODIFY (puc. 3). KomnoHeHTaM MOXHO Ha3HauMTb passivyHble Matepuasbl M3 6Mbau-
oTeku (puc. 4).

MODIFY * ¥ Library

fi' Press Pull Q Library  Fusion 360 Material Library -
D Fillet F il Ceramic
D Chiamfor i Electronics
Shell B Faic
i il Flooring
e il Gas
X Delete Del il Glass
=3 Physical Material : i Liquid
@) Appearance A :- pe
— _ il Misc
Manage Materials S e
fr_‘ Change Parameters il Stone
ﬁ Compute All Ctri+B il Wood
Puc. 3. Bbibop uHcTtpymeHTa «Physical Material» Puc. 4. UxictpymeHT «Physical Material»
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B meHio PROPERTIES (cBo#cTBa) MOXKHO HalTU MHOIO MHTEPECHOW MHopMauun 0b usge-
nuuM B uenoM unu ob otaenbHoM KomnoHeHTe (puc. 5). [ns Bbi30Ba MEHIO KAWKHUTE B
BROWSER no KOMMOHEHTY WM Manke MNpOeKTa MpaBoM KHOMKOW MbilM W Bblbepute
PROPERTIES.

@ FROPESTE!
Pam Humbar HGpys
Pari Hame Fopmye
Cescripton
Component Instances (1)
Arga 2. 7ETE~C4 mer* 2
Denady T.2108-04 g J ™3
Mass 9 92T o
Viohuine 8.320€+04 mer3 RENDER

Physical Materad  Qak YWhite

g,

A

Center of Mass 1. 408 mm, 0.00 mm, 5602 my '::EI;' Physical Material
* Moment of Inertia at Center of Mass (g m. “ Appearance A :
b Moment of Inertia at Origin (g mm*2) Scene Settings
Copy To Chpboard E_j Decal
T = Ci Texture Map Controls
Puc. 5. MeHio Properties (cBoicTea) Puc 6. MeHio SETUP

Busyanusauusa mopenum

Insa cospaHua oTopeanncTuuHbix m3obparkeHuit Bo Fusion 360 ucnonbayetcs pexkum
RENDER (Bu3yanusauums). Ins nepexopa B pexxum susyanusaummn cmenute pexxum DESIGN Ha
RENDER B neBom BepxHeM yrny uHtepderica nporpaMmmol.

B pexxume RENDER uHTepdeic nporpammbl umeeT apyrov eua. HaBepxy Ha naHenu wH-
CTPYMeHTOB pacnosioxeHa Bknagka SETUP gns HacTpoiku Busyanusauum (puc. 6).

3pecb, MOMUMO HacTpoMKK usnyeckoro martepuana, MoxHo Hactpouts APPEARANCE
(BHewHWi Bua) mopenu. MuUanyeckuin Matepvan U BHELIHWM BUMA, — 3TO pa3Hble HACTPOMKM.
3apae 13nyecKuin Mmatepuan, Bol HagenseTe Moaesb onpeaenéHHbiMU hM3M4YeckuM CBOMCTBA-
MW: NIOTHOCTbIO, MACCOM, MPOYHOCTLIO U T. A. A BHELUHWIA BUA, — 3TO BCErO JIULWb TO, KaK MO-
nenb Oyaet BbIMAAETb B PEXUME BU3yanusaumu.

Bubnunoteka BHelwwHero Buaa 6osblue U KpacoyHee, 4eM 61ubMoTeKa C hM3NYECKMMU MaTe-
pvranamm.

Hanpumep, Ha pucyHke 7 nsobparkeHa 30s0Tasi KOpobka, OAHAKO, OTKPbIB CBOWCTBA NPO-
€KTa, MOXHO YBMAETb, YTO UHXXEHEpP YCTAaHOBW/ B KayecTee hU3MYEeCKOro Matepuana Kopob-
kn ABS-nnactuk. 3Hauut, B napamerpax BHelwHero Buaa 6ol BoibpaH matepuan «GOLD»
(3onoro).
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@ PROPERTES

Component BLE(UGEETN X C Iy

~ General
Part Name
Description

Materal Name

> Manage

v Physical
Mass
Volume
Density
Area

World X,Y.Z
Close

Puc. 7. Kopobka 3onotoro ugera ¢ ¢uanueckumu ceoncrteamu ABS-nnactvka

Hactpoika cueHbl Takke SBNAeTCcs 4YacTblo BU3yanusauuu. MameHsinTe HacTpOWKK CLeHbI
MO CBOEMY >KeflaHWIO, 30eCb MOXHO M3MEHUTb OKPYIKAIOLLYIO Cpefy, MCTOYHUK CBETa, APKOCTb
MOZeN, Ha/lyme OTPaXKeHUA OT MOAJIOXKKHM, LBET (hoHa M Npouee.

Insa Toro 4tobbl NoCcMOTpeTb pesynbTar, HeobXoanMOo 3anyCTUTb Bu3yanusaumio. [lna storo
y Fusion 360 ectb gBa pexkuma IN-CANVAS (Ha akpaHe) 1 RENDER (puc. 8).

Wil O

IN-CANVAS RENDER ~ RENDER ¥

Puc. 8. Pexx1Mbl co3naHuns Bu3yanusaumu

B pexxume IN-CANVAS nporpamma paccuuTbiBaeT BU3yanM3aumio NPsSIMO Y Bac Ha rasax
Ha 3KpaHe KoMmnbloTepa. Mpuyém nosb3osatento AOCTYNHO ABa BapyaHta BU3yanusauuu: Obl-
CTpbIM M paclumpeHHbit. OHM OTIMYAIOTCSA CKOPOCTbIO CO3AAHUA M300PaXKEHUS U KayecTBOM.
Co3paHHyo TakMM 06pa3oM BU3yann3aumio MOXXHO COXPaHWUTb KaK KapTUHKY, HaXKaB Ha 3Ha4YoK
CAPTURE IMAGE.
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B pexxume RENDER BbluncneHus npoBopAtcs MM Ha KOMMbloTepe Nonb3oBaTtens, Uan Ha
cepeepe Fusion 360, sBbibupaiite no >kenanuio. Boluncnenuns B pexxume RENDER 6onee pnu-
TeNbHble, HanpuUMep, KOHTeWHep Bulyanusmpyetcs okono 20 MuH. Pesynbrar coxpaHseTcs B
HWKHEN naHenu nporpammbl. CyuTaem, 4To ANs y4ebHbIX BU3yanusaumi AOCTAaTOYHO MCMOb-
3oBartb pexkum IN CANVAS.

Mpakmuyeckas yacme

Llenb: uccnepoBatb Mofenb KOHTEMHepa C MOABUXXHOM KPbILWKOM M CcO34aTh BU3yanu3a-
Lumio.

O6opynosaHue: KomnbioTep (HOYTOYK) C NpeayCcTaHOBAEHHbIM NPOrpaMMHbIM obecneye-
Huem Autodesk Fusion 360, komnbloTepHas MbiLb.

®dortorpacdusa Habopa 060pynoBaHMa U MaTepUuanos

7= AUTODESK
.~ FUSION 360°

TexHuka 6e3onacHocTH

1. He BkntoyanTte KomnbloTep 6e3 paspeLueHus yuutens.

2. He tporaite KabenbHble COEAUHEHWUSA MIEKTPOMUTAHMUSA.

3. Cuaure 3a komnbtotepom npsmo. Cnepute, 4Tobbl paccTosiHWe MeXAy MOHUTOPOM M ra-
3amu 6b110 45—60 cm (paccTosHue BbITAHYTON PyKK).

HUHcmpykyus BoinonneHus pabomel

1. 3anyctute nporpammy Autodesk Fusion 360.

2. OTkpoiTte npoekT «KoHTelHep» u3 nabopartopHoro 3aHATua Ne7.

UccnepoeaHue mopenu

3. HazHaubTte kopnycy KoHTelHepa Matepuan — ABS-nnactuk, a Kpbilwke — cTanb.

4. 3anyctuTe oTobparkeHne LeHTpa Macc Bcel cOOpKM.

5. MocTeneHHO OTKpbIBaTE KPbILLKY KOHTEMHEPa M HabntohanTe 3a NnepeMeLLeHUeM LeHTpa
macc. OTBeTbTe Ha BONPOC: NEPEBEPHETCS /I KOHTEMHEP, €CNK KpbiluKa OyaeT B KpanHeM no-
noxxeHuu nasa. MNouemy?

OrtgerT:

6. CamocTosTensHo noabepute marepuansl A4Jis KOPNyca v KpbILWKW KOHTeHHepa, TaK YTobbi
MPU OTKPbIBAHWM KPbILLIKW KOHTEWHEP He nagdas. 3anuwmuTe BbiopaHHble BaMK Matepuarnbl: Kop-
nyc — , KpbIlKa — .

7. OTKpOMTE OKHO CBOWMCTB M 3anosiH1Te Tabnuuy.

Bcsa c6opka Kopnyc Kpbiwka

Marepuan

Macca

MnotHocTb

O6béM
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Busyanuszauusa mopenum

1. Nepenpute B pexkxum RENDER.

8. Hactpoitte BHeLWHWIM BUL KOMMNOHEHTOB MO XeNaHuIo.

9. HacTpoiiTe oTobpakeHue CLeHbl Mo KenaHuio.

10. 3anycrtute Busyanusaumto. lNomHute, yto NtoObIE MAHMMYAALMM C MOLENLIO, HANPUMeEpP
eé BpallleHWe, nepesanycTaT NpoLecc BU3yann3auu, U NporpaMmma HadyHET BbiCYMTbIBATb BCE
CHavana.

11. Coxpanute pesynbrat Bu3yanusauuu B dopmare JPG.

12. CoxpaHuTe npoekt. 3akpoiuTe Fusion 360.

KoumponeHsie Bonpocsl u 3a0aHus

1. MoykHO M NpoBepUTb MoZENb Ha ycToMuMBOCTb Bo Fusion 3607

2. Kpatko onuwmuTte warn gns cosgaHusa OTopeanncTMYHOro U3obpaykeHuss MOoAenu BO
Fusion 3607?

3. Yem otnmnuaetcs HacTpoika «PuU3nyeckuin Matepmany oT HAaCTPOMKK «BHewwH Wi Bua».

4. Kak Bbl gymaete, noyemy 6ubnuoteka «BHewHuit Bug» 6onbluie 6ubnmotekn «Dusmnye-
CKWI maTepuan»?

BbiBoAbI: B pe3ynbrate paboTbl 03HAKOMUIIUCH C MHCTPYMEHTaMK NPOBEAEHUS UCCNef0Ba-
HWI COOPKM HA YCTOMUYMBOCTD, @ TaKXKe C TEXHOJIOrMen co3aaHuna hoTopeanncTUuHbIX 3obpa-
xeHun 3D-mopenen.

BHeknaccHble MeponpuaTUa

BHeknaccHble MeponpuaTus, npeacTasB/ieHHble B METOAUYECKOM nocobum, paspaboTaHbl C
NMPUMEHEHWEM UIPOBbIX TEXHONIOrMI U TEXHONOrMK oueHKK nopTdonuo. NpoBeneHne ykasaH-
HbIX BHEK/IACCHbIX MEPOnpUATUiA 06ecneunT roToBHOCTb M CNOCOBHOCTL OBYYalOLLMXCA BECTH
Avanor U 4ocTuratb B HEM B3aMMOMOHUMaHKA, ONpPeaenaTb NoTeHUMasbHble 3aTpPyaAHEHUSA NpU
pelueHnn y4ebHOM 1 No3HaBaTeIbHOM 3a4a4M U HAXOAUTb CPEACTBA ANSA UX YCTpaHeHUs, UK-
CMpOBaTb M aHaM3UpPOBaTb AMHAMKUKY COBCTBEHHbIX 0Opa30BaTesibHbIX Pe3y/bTaToB.

Uzpa «Talineiii 3D-modennep»

1. OcHoBHble yenu u 3a0a4u uzpel

OcHoBHaa MeToauuyeckas U AuAaKTUYeCKas Uefib — COBEPLUEHCTBOBAHME, paclUMpeHue
3HaHui B obnactn 3D-mopenvpoBaHMsa U NPOTOTUNMPOBAHMS.

OcHoBHble 3apa4m Urpbl:

* 3aKpenjeHue yMeHU NPOeKTUPOBaTb TPEXMEPHbIE MOAENM;

* (opmMHpoBaHME YMEHUI OCYLLECTBNIATb COTPYAHUYECTBO;

* BOCMMWTaHWE MOJIOXKMTESbHbIX MOTUBOB 0ByYeHus.

2. Op2aHu3ayusa u nod2omoBka uzpel

OpraHusaumsa v NOAroTOBKa Urpbl BEAETCA NO C/EAYIOLMM HanpaBieHUaM:

* MOAroTOBKa 0OYYalOLMXCS K MPOBEAEHUIO UMPbl;

* (dhopMmuposaHue Ha3bl KeNnaHMi 0OyHaIOLLMXCS;

* xepebbéBKa KenaHui Mexxay oby4yaloLMMIUCA, B POJIM BEAYLLErO BbICTYNAET yUUTENb;

* npoektupoBaHue 3D-mMofenen yueHUKaMu, y4uTENb BbICTYMAET B POSIY KOHCY/BTAHTa;

* TopyKecTBeHHoe Bpy4yeHune 3D-momenen.

2.1. Mod20moBka obyqarowuxcsa k npoBedeHuro uzpol

JTan NoAroToBKM AO/KeH ObiTb NPOBEAEH 3a HEeAEeNo A0 Urpbl.

[na opranusauuu vrpbl «TanHbii 3D-mofennep» yuuTenb npepnaraer yd4eHUKam npuay-
MaTb NpeaMeT, KOTOPbI HEBO3MOXKHO KYMWTb B MarasmMHe, HO KOTOPbIM Obl y4eHWK xoTen obna-
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Aatb. Kaxkabii y4eHUK JOMKEeH NpuayMaHHbIM NpeaMeT HapuCcoBaTh OT PYKW Ha nucte bymare,
PUCYHKW MOXXHO COMPOBOAUTL NMOACHUTENIbHBIMU 3aNnCKaMu.

2.2. @opmupoBarue 6a3bl xenanul obyyarowuxcs

Jtan dhopMrpoBaHUa Hasbl kenaHU 00YYaIOLLMXCA MPOBOAUTCA B TEYEHUE HEAeNU nepes
urpon. Obyyatowmecs NPUHOCAT YUUTESIO YePTEXKMU (3CKMU3bI) JKeNaeMbiX npeameTos. Yuutenb
cneamt, 4tobbl NpuayMaHHble NPeaMeTbl He OblIM TEXHUYECKM CIIOXKHBIMU, MESIKUMU U KPYTHbI-
MW, COOTBETCTBOBa/IM YpPOBHIO ocBoeHus 3D-mopenvpoBaHusA y4veHwkoB. Hanpumep, ans
5 knacca o6bEKTOM KenaHUs MOXKET ABNATbCA AepXKaTenb Afa nposoda B opMe pbiOKU, ans
obyuatowmxcsa 8—9 knaccos — uudepbnar HaCTOMbHbIX YacoB C (haHTa3WMHLIM OPHAMEHTOM
UT. A.

2.3. XepebbéBka xxenanuli mexdy obyyarowumucs

B neHb npoBeaeHUs Urpbl yuuTesb CiydanHbiM 06pasoM pasfaér ydeHWKaM 3CKMU3bl C JKe-
NaHuaMK (HeobXoAMMO NPOCeAnTb, YTOObI YHEHMKY He Monas ero 3CKM3). CKU3bl He JOMXKHbI
ObITb MOAMNMCAHbI, 0OyJaloLLMECa He 3HAIOT, A1 KOro oHu ByayT cozgaeatb 3D-mopenb.

2.4. lNNpoekmupoBaHue 3D-modenei

B neHb npoeepeHusa urpbl obyyatowmecs cosgatotr 3D-mMopenb No 3ckusaM B nNporpamme
TPEXMEPHOro MoAeIMPOBaHUSA.

2.5. TopxecmBeHHoe B8pyyeHue 3D-modeneii

B 3aBeplueHMe KaxKapli y4eHMK pacckasbiBaeT O npoaenaHHow pabore, aeMOHCTpupyeTt
Knaccy cnpoektupoBaHHyto 3D-Mofenb v NbiTaeTcs oTragaTtb 3aKasyuKa XKenaHus. Y4eHuK-3a-
Ka3uuk 6narogaput taiHoro 3D-mopennepa.

Ecnu no3BonsatoT TeXHUYECKMe BO3MOXKHOCTH labopaTtopuu, TO lyyLuMe MOAENWU MOTYT ObiTb
HaneyartaHbl Ha 3D-npuHTepe.

O6opynosaHue U nporpaMMHOe obecnevyeHue ANA NPOBEAEHUA UrPbl: KOMMbIOTEP
(HoyTbYK) C npeaycTaHOBNEHHbIMK NporpaMmHbiMu npogyktamu Autodesk Fusion 360 u Cura,
KOMMbloTepHas Mbiwb, 3D-npuHTep, nnactuk gna neyatu (PLA).

BHeknaccHoe meponpuamue «TypHUp no UHXXeHepHOMY OU3diHY»

1. OcHoBHeble yenu u 3a0a4yu mypHupa

OcHoBHas MeToaMyecKkas W AWAAKTMYECKas Leflb — COBEpLUEHCTBOBAHWE, pacluupeHue
3HaHWUI B 061aCTH MHXXEHEPHOro Au3anHa.

OcHoBHble 3agauu:

* 3aKpernjeHne yMeHW NPOEeKTUPOBaTb TPEXMepPHble COOPKM, co3aaBaTh poTOpeasMCTUY-

Hble n3obpaxeHua 3D-mopenei;

* (opmrpoBaHME YMEHUS NPUMEHATL 3HAHWUA B HOBOM CUTyaLWK;

* (hopMupoBaHUe yMeHUI paboTaTb B KOMaHAE;

* BOCMWUTaHWE MOJIOKMUTE/IbHbIX MOTUBOB 00YyUYeHus.

2. Op2aHu3zayusa u no02o0moBka uzpeol

OpraHusaumsa v NoarotoBKa Urpbl BEAETCA MO CNefyoWwUM HanpaBneHUaMm:

* paspaboTka nporpamMmbl, COAEpP’KaHUA U CTPYKTYpbl TYpHMPA B COOTBETCTBUM C MOCTaB-

NEHHbIMU LeNAMH;

* ¢hopMUpOBaHME KOMaHA, U onpeaesnieHne KarnutaHos;

* nposefeHue TYpHUPa;

* nopgeneHWe UTOroB.

2.1. Pazpabomka npo2pammel, coOepxaHua u cmpykmypsl mypHupa 8 coomBem-
cmBuu c nocmaBneHHoIMuU yenamu

3apaHua ons TypHUMpa MoXHO copMupoBatb U3 3apad Tecta beHHeta. [Npumepsl 3agaHni
npuBeneHbl B NMPUIOXKEHUM.
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lNpumepHas cxema TypHupa:

1-1 atan. KoHkypc kanutaHoB — 10 MuH.

2-11 31an. KoHkypc koMaHabl — 10 MuH.

3-11 atan. CopeBHoBaHuWe No KoHcTpyuposaHuto Bo Autodesk Fusion 360 — 60 mMuH.

4-i1 atan. NogseneHue ntoros — 10 MuH.

2.2. @opmupoBaHue KomaHO u onpedesieHUe KahumaHo8

YyeHuku pasbuBatotcsa Ha KomaHabl no 4—5 yenosek, BbIOMpaloT KanutaHa komaHapl. Ka-
MUTaH JO/KEeH yMeTb xopowo npoektuposatb ¢ CAlNP, o6nagarb opraHM3atopckuMMmM crnocob-
HOCTAMM.

2.3. lIpoBedeHue mypHupa

1-1 atan. KoHkypc kanutaHoB. PelieHune 3apay Ha «MexaHWYeCKyto NoHSATAMBOCTby. Kanu-
TaHbl KOMaHA peLLaloT HECKOJbKO 3a4a4, Ha KaxkKayto 3agady oteoauTcsa He 6onee 1 muH. 3apa-
4yu LEMOHCTPUPYIOT Ha 3KpaHe. Benércs cYeT peleHHbIM 3aaa4am.

2-11 3tan. KoHkypc komaHabl. PelweHune 3apay Ha NnpocTpaHCTBEHHOE MblwneHre. Ha cton
KOMaHAbl BbIK/1aAblBAETCA HEKOTOPOE KOJIMYECTBO KAapTOYeK C U300pa)keHuaMu aetanen u
NMPOEKLMOHHbIX BUAOB (MM CEYEHWM), YYACTHUKU LOJIKHbI MX COOTHECTU U pasfeNvuTb Ha
rpynmnol.

3-11 atan. CopeBHoBaHuWe no koHcTpyuposaHuto Bo Autodesk Fusion 360. Bo Bpems TypHu-
pa oObsABNAETCA TEMA WKW 3af4aHue, KOMaHda OO/KHA 0OCyaMTb MPOEKT, HAPUCOBATb 3CKMU3
MoAenu, pa3buTb MOAEsb Ha KOMMOHEHTbI, a Aanee KaXKAbld yHaCTHUK KOMaHabl KOHCTpyMpyeT
oTAeNbHbIN KOMMNOHEHT cbopku. B KoHue komaHaa cobupaet obuuyto cOopKy.

2.4. NooBedeHus umo208 mypHupoB

Mobeantenu TypHUpa onpenensoTca no HanbosblieMy KonMyecTBy HabpaHHbIX KOMaHA-
HbIX OYKOB.

lMpumepHobie 3a0aHuUs 01 npoBedeHuUs KOHKYPCA KanumaHo8

KakuMu HOXXHMLIAMKU Nierye pe3aTb JINCT XKenesa?

B kakom nonoxeHun oCTaHOBUTCA AUCK Nocne

c8000AHOrO ABMXEHUA NO YKa3zaHHOW NNUHUK?
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B xakoM NoA0OXEHHH OCTAHOBHTCA NEPEBAHHLIA
NHCK CO BCTABAEHHBLIM B HEIMO0 METAAAHYECKHM
CTEPXHEM, ECAH QHCK NOKATHTCA?

@ ©

lMpumepHobie 3a0aHUA 0151 KOHKYPCA KOMAHObI
CooTHecHTe KapTOUKM CeYEHMI Topa

o o

oo | @

Monb6epute K urype eé paseepTky

s e

lpumepHole memol npoekmoB 0na copeBHoBaHua no koHcmpyupoBaHuro 8o
Autodesk Fusion 360:

* KopMyluKa Ana 4OMALLHUX XXUBOTHbIX UK NTULL.

* [lonnka ons >XMBOTHBbIX.

* WHcTpymMeHTbI A8 noceBa ceMsiH.

* lMpucnocobnexuns ans nonvea pacTeHuu.

* lNpucnocobneHve ans xpaHeHWs NPOBOAOB U Kabenewn.

* @OunbTp Ans BOAbl OT Mycopa.

* CBMCTOK AN15 OXOTHMKA.

* lNpumanka ansa poibanku (Mnv MmogenrposaHue hopMbl ANS NUTbS MPUMAHOK).
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O6opynoBaHue u nporpaMMmHoe obecneyeHue ANA NPoBeAeHUA TYPHUPA: NPOEK-
TOp, 3KpaH, KOMMbloTepbl (HOYTOYKU) C MpeayCcTaHOBNEHHbIMU MPOrPaMMHbIMKU MPOAYKTaMM
Autodesk Fusion 360, koMnbioTepHble MbILLK.

BuexknaccHoe meponpusmue «Opaanusayusa ¢pomoBeicmaBku»

LLenb: nosHakoMutb obydatowmxcs (6 Knacc) C OCHOBHbIMM 3Tarnamu NMOArOTOBKU BbICTABKM
oTopaboT: NoAroToBKa BbICTABOYHOrO MPOCTpaHCTBa (Y4€T 0ObEMa MOMELLEHUS, CBETA, OCO-
6GeHHOCTEeN MHTepbepa); MOAroTOBKa pacneyartaHHbiX oTopaboT; MOHTaX BbICTABKM.

Obyuatowmecs odhopMnsioT pacrnedyartaHHble dotorpadum, NOAroTOB/EHHbIE Ha nabopa-
TOpHOM pabote. AHaNM3UPYIOT CBOMCTBA NMOMELLEHMUS, B KOTOPOM ByaeT NpOXOAuTh BbICTAaBKa,
BbIMOJIHAIOT MOHTaX pabor.

TeMbl BO3MOXXHbIX NMPOEKTHbIX U TBOPYECKUX pa60T

TeMbl NPOEKTHbIX M TBOPYECKUX paboT nogobpaHbl Ucxoas U3 ocobeHHOCTeN Martepuasib-
HO-TEXHWYECKOW 6asbl LeHTPOB «ToYKa pocTas M C Y4ETOM COBPEMEHHbIX TEHAEHLUMUIA Pa3BUTHSA
TeXHONIOrMyeckoro obpasosaHus.

Po6omomexHuka

1. PoboTbl Ans nocagku cemMsH.

2. Po6otbl ans nonuea.

3. Po60Tbl 415 MOHUTOPUHIA CENbXO3YrOANM.

4. PoboTbl gns cbopa NiIogoBbIX KyNbTyp.

5. Po6ortbl gis 60pbbbi ¢ BpeauTensamu.

6. ABTOMaTU3MpPOBaHHbIE MHOTOMYHKLUOHAbHbIE NaThopMbl (AHANON TPAKTOPOB).

1. YMHas depma.

3D-modenupoBaHue u uHxeHepHbIlU OU3AlH:

1. Paspabotka 3D-getanen ans pobOTOTEXHUYECKOIrO KOHCTPYKTOpPA.

2. 3D-nevatb onsa aBva-/cyLoOMOAETMPOBAHMS.

3. 3D-neyvatb ansa e3gpl M NOMETOB.

4. Ncnonb3oBaHue 3D-TexHONOrM B CENIbCKOM XO3SMCTBE.

5. TpéxmepHas neyatb U MeauUMHa.

6. MogennpoeaH1e MMPOBbIX AOCTONPUMEYATENbHOCTEN.

1. MopenvpoBaHue goctonpuMeyaresibHOCTeN Hallero pervoHa.

8. 3D-06ysb 1 3D-opexaa.

9. 3D-mMopenupoBaHue yKpalleHuH.

10. 3D-npoektuposaHue mebenu.

11. Co3zpaHue 3D-Mopenv coBpeMeHHOM LLKObI.

12. MogenupoBaH1e SNOHCKUX MIOTHULKUX COEAUHEHUN.

13. 3D-mopenvposaHue mexaHusmos [1. J1. Yeboiwesa.

14. [eHepaTUBHbIV OU3aMH.

15. MapameTpuueckoe 3D-mopennpoBaHue.

KomneromepHas 2paguka

1. OpHaMeHT KaK 3/1eMEeHT perMoHaabHOro KocTioMa.

2. OpHaMeHT B AepeBSIHHOM 304eCTBe.

3. OpHaMeHT B AeKopaTMBHO-NPUKIAAHOM TBOPYECTBE PErMoHa.

4. PaspaboTka cobCTBEHHOrO OpHaMeHTa C 3N1eMeHTaMM TPAAULIMOHHOrO OpHaMeHTa.
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KocuHo Onbra AnekcaHgpoBHa
Ucakoea [anuHa CepreeBHa
loronpaHoBa Kepmen BsayecnaeosHa
A6épynranumos pamyaunH Jlatndosuy
CepéxxuHa EnenHa lOpbeBHa
Canero MpuHa lNaBnoeHa

Peanusauua obpasoBartenbHbIX NPOrpaMmm
no npeamety «TexHonorusa»
C Ucnonb3oBaHUeM 0b6opyaoBaHUA LeHTpa «Touka pocTa»

Memoduyeckoe nocobue

LleHTp ecTecTBeHHO-Hay4HOro U MateMaTM4ecKoro obpasoeaHus
Pykoeogutens ueHtpa 3. . [anoHiok
OtsetcTBeHHbIN 3a Bbinyck 1. C. MunoBaroBa
Pepaktop T. C. MunoBaHo8a
XynoxecteseHHoe ocdopmnerve A. B. MacroBa
KomnbloTepHas BEpCTKa U TexHUYeCKoe pefaktupoBaHue 3. B. Anekcee8
Koppektop Y. B. AHOpuaHoBa
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