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I. ITosscHuTe/IHLHAA 3alIUCKa

Hacrosijasi mporpaMMa 1o yuyebHOMYy Kypcy «XalTek» co3/aHa Ha OCHOBe
denepanbHOTO  KOMIIOHEHTa  TOCYZAPCTBEHHOTO  CTaHfapTa  obmiero  oOpa3oBaHwus,
Pacriopsbkenusi MuHucrepctBa rmpocBeiijeHusi P@® NeP-23 or 1 mapra 2019 roga "«O6
YTBEP)KJEHUU MeTOAWYeCKUX peKOMeHJalWy M0 CO3[aHUI0 MeCT [i/Isl peau3aljid OCHOBHBIX U
JIOTIOJTHUTENBHBIX ~ 00I1leoOpa3oBaTelbHbIX TPOrpaMM  IIUPPOBOro, ecTeCTBeHHOHAayuHOTo,
TEXHHUECKOTO0 Y  TyMaHUTApHOro Tmipoduieli B  oOpa3oBaTe/NbHBIX  OpraHU3aLUsX,
pacIronoXeHHbIX B CeJbCKOM MEeCTHOCTM U MasbIX TOpofiaX, M [JUCTAaHLMOHHBIX MPOrpaMM
oOyueHHsI ompe/ie/leHHbIX KaTeropuii o0ydJalomuxcs, B TOM uHcle Ha 0ase ceTeBOro
B3aUMO/eNCTBUSI»"' U aBTOPCKOW MPOrpaMMbl

B yueOHOM ry1aHe Ha M3yueHHe Kypca «XaiTek» rnpegycmoTtpeHo 108 vacos, o 3 yaca B
Heziento. Cpok peanusanuu-1 rog.

AKTyaNnbHOCTb TIpOrpaMMbl  «XaWTeKk» o00ycioBneHa KoHienmmeli  pa3BUTHS
obpa3zoBanus gereit PO Ha 2015-2020 rr., Maiickumu Ykasamu Ilpesugenta PP [Iyrtuna B.B.,
Crpaterneii — 2030 u Jp. HOPMAaTUBHBIMM aKTaMd U TIPUOPUTETHBIMM MPOEKTaMU
JOTIOTHUATETBHOTO 00pa3oBanus PO.

B pamkax Crpaternu-2030, Bce 0Gomee BOCTpeOOBAHHBIMHM CTaHOBATCS Tpodeccuu
TEXHUUECKOTO Tpodussi. Pa3BuTre MPOW3BOAUTENBHBIX CHJI HEBO3MOXKHO 0e3 TeXHWYeCKOro
obpa3oBaHus. B CBA3M C 3TUM TOBBIIIAETCS POJIb TEXHUUECKOT0 TBOpYeCcTBa B (hOPMUPOBAHUU
JIMYHOCTH, CMOCOOHOM B OyAylieM K AaKTUBHOMY Yy4yaCTHIO B DPa3BUTHHM  COL[MAJIBHO-
KOHOMMUEeCKOoro ToTteHIMana Poccuu. [laHHasi MpakKTUKO-OpHEHTHPOBaHHasi oOpa3oBaTesibHast
nmporpaMMa rpusBaHa (OpPMHMpPOBATh B yuallluxcs MpeArnpodeccuoHalbHble KauyecTBa,
HeoOxouMble st OyAyiux pabounx W MHKeHepHBIX KaJ[pOB, CIIOCOOCTBYIOT BBISIBJIEHHIO U
Pa3BUTHIO Ta/IAHT/IMBLIX JleTell B 00/1aCTH TEXHUUYECKOTO TBOPUECTBa.

XalTeK — HarpaB/ieHWe MaKCUMa/lbHO MEXJUCLUIUIMHADHOe, M TEeCHO CBfI3aHO C
OCTa/bHBIMU KBaHTaMu «Touku pocta». B Kakom Obl KBaHTyMe peGeHOK He oOyuascsi, paboTbl
TIPAaKTHYeCKOl HarpaB/ieHHOCTH MPOXOJST UMeHHO B XalTek-1jexe, TTI09TOMY OCOOeHHO Ba’KHO
BBISIB/IATE PeOAT, KOTOpPble TPOSIBISIIOT MHTepeC K 00OpYyZOBaHWIO M TIOKA3bIBAIOT XOPOLIHe
pe3y/bTaThl B ero OCBOEHWH, OHU CMOTYT B HEKOTOPBIX C/Ty4Yasix /laBaTh KOHCY/IbTalluu pebstam
W3 PYTrUX KBAHTYMOB WJIH JIa)Ke BBITIOHATH HEKHe TO/PsifHbIe PA00ThI MEKAUCLIUITMHAPHOTO
TIpOEKTa.

HeobxoauMo oTMeTHTh, UTO XalTeK SIB/ISIeTCS CBS3YHOLIUM 3BEHOM He TOJIBKO BHYTPH
«Touku pocra», 00beJuHsIsE pabOTHI 10 MPOeKTaM B eJUHOE 11e/I0e, HO U MOJKET BBITIOHATE POJIb
pacnpesiesieHHOM ceTr 0060pyoBaHuUs, Kor/ila KBaHTOPHMYMBI Pa3HBIX PETMOHOB JIOTIOHSIIOT IPYT
Jpyra o60pyZioBaHHEM U CrieL[daIiCTaMu.

BBoziHBI MO/IY/Ib JaeT HeOOXOAMMbIe KOMIIETEHIUH /I/1S laibHetIel paboTel B XalTeK
U pyrux KBaHTyMaX. OCHOBBI M300peTaTe/ibCTBa U WH)KeHEPUH, C KOTODBIMM T03HAKOMSITCS
YUEeHUMKH B paMKax MOAyJsl, COPMUDPYIOT HayajbHble 3HaHUS U HaBBIKW [/IS Pa3/IMYHBIX
pa3paboTOK U BOILIOIIEHHS] CBOMX Wied U MPOEKTOB B ’KHU3Hb C BO3MOXKHOCTBIO TIOCTIeYIOLIe
¥X KOMMepLuanu3aiyi. OcBoeHre MHXeHEepHBbIX TeXHOJIOTMU IOo/ipa3yMeBaeT MoIy4yeHue psa
0a30BbIX KOMIIETEHLUH, B/ajleHhe KOTOPDbLIMM KPUTUYECKM HeoOXOAWMO [Jisi pa3BUTHS
n300peTaTe/bCTBa, MHKeHePHUH U MOJIOAEKHOTO TeXHOJIOTHYeCKOTro TIPeAIPUHIMATe/TbCTBA, UTO
Heobxo1MMo MH0O0MY Criel[UasrCcTy Ha KOHKYpeHTHOM phiHKe Tpya B STEAM-ripodeccusx.

ITegarornueckas meiecoo0pa3HoOCTb

[MporpaMMa mpeAHa3HaueHa [/ JeTel, He WMEIONIMX IIOATOTOBKM B pabore cC
BBICOKOTEXHOJIOTUYHLIM 000py/ioBaHWeM. 3HaHWe U T[IOHMMaHWe OCHOBHBIX TeXHOJIOTHH,
UCTIONb3YeMbIX B XalTekK, UX OT/INUMe, 0COOEHHOCTH U TPAKTUKU MPUMEHeHUs TIpy pa3paboTke
TIPOTOTUIIOB TIOKa)keT 00yUaroIUMCs, YTO HarpaB/ieHHe WHTePeCHO U MepCIrieKTUBHO.
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Mopayne mpefmonaraeT B BHe KeliCOB H3yuyeHHE COBPEMEHHOTO TeXHOJOTWYHOTO
o0opy/ZioBaHUs, BK/IIOUaeT WHTepPecHble 3aJlaHWsi Ha CO37laHHe Mofenell U 3/1eMeHTOB
KOHCTPYKLIMHM, BBITIOJIHEHHOTO T10 CYL[eCTBYIOUIMM TeXHOJOoTHsIM. CIIOXKHBIA MaTepHat
Tpe/ICTaB/IsIETCS] B TIPOCTOM AOCTYITHOM (hopMme.

Mopynie HampaB/ieH Ha peaM3ariio JIMYHOCTHBIX MOTPeOHOCTel 1 KU3HEHHBIX TI/IaHOB,
CpeACTBaMHU TPAKTUYECKOW UCCIe[j0BaTe/IbCKOM JiedTeflbHOCTU Ha 0a3e COBpPeMeHHOro
obopyioBaHus. 3aHATHS HOCSAT TMOKWIM XapakTep C Y4eTOM TpeAINoYTeHHi, CriocoOHOCTel U
BO3pacTHBIX ocobeHHOCTell  oOyuaroiquxcsi. OcCHOBHOe Bpemsi yuwaljuecss paboTaroT
CaMOCTOSITE/TEHO U B HEOOIBIIINX KOMaHZAX.

3ansituss  OyayT mpoBoauThcsi Ha 0ase LleHTpa obOpasoBaHusi 1M(pPOBOTO U
rymMaHuTapHoro npodwuneli «Touka pocTa», CO37aHHOTO B Le/sX Pa3BUTHS W peanv3aluu
OCHOBHbIX M  [IOTIOJIHUTeNbHBIX  0OIleobpa3oBarenbHbIX  mporpamMMm  LudpoBoro,
eCTeCTBEHHOHAyUHOT0 M T'YMaHWTApHOTo Tipoduseld, hOpMHUPOBaHUS COLMATBHON KYJIbTYPBI,
TIPOEKTHOM /lesiTe/IbHOCTH, HarpaB/ieHHOM He TONMbKO Ha paclidpeHHe TI03HaBaTe/bHbIX
WHTEPeCOB INKOJBHUKOB, HO W HAa CTUMY/IMPOBaHWe AaKTUBHOCTH, WHUIMATUBBI W
MCCIIe/IoBaTe/TbCKOM ieATeTbHOCTH 00yYaroIuXCsl.

ITens ¥ 3apaum NporpamMmel
Ienb: 1enbio  sBiaseTcss  (GOpPMUpPOBaHWE  YHUKAAbHBIX  KOMIIETeHLMM 10  pabore
BBICOKOTEXHOJIOTHUHBIM 000py/J0BaHHEM, M300peTaTe/ibCTBa U MHKeHePHH, U UX TIPUMeHEeHUs B
TIpaKTHYeCcKol paboTe U B MPOEKTax.
3agauu:
Obyuatowue:
[To3HaKOMUTH C OCHOBaMH T€OPHUHU PeLIeHus n300peTaTelbCKUX 3a/1a4 U UH)KeHepHUH;
Hayuuts npoektupoBanuto B CATIP u co3panuto 2D u 3D mogenei;
HayuuTs npakTuueckoii paborte Ha jia3epHOM 000pY/J0BaHUM;
HayuuTb nipakTHdeckoii paboTe Ha aJiuTUBHOM 000PY/IOBaHUH;
HayuuTh npaktuueckoii pabore Ha ctanke ¢ UITY (¢dhpe3epHble cTaHKK);
HayuuTb nipakTryeckoit paboTe ¢ pyuHbIM HHCTPYMEHTOM;
HayuuTh nmpakTuueckoii pabote C 3/1eKTPOHHBIMA KOMITOHEHTaMHU;
Paszesusarowjue:
PasBuBath «soft skill» - KOMMyHHKaTHBHOCTb, KpeaTHMBHOCTb, yMeHHe paboTaTh C
vHdopMalre;
Pa3BuBaTh [M3aliH-MbILLIIEHNE;
Pa3BuTHe HaBBIKOB CamMoOIipe3eHTaluH, peqieKCUU U CaMOOLIEeHKUY;
dopmupoBaHKe M03HaBaTe/IbHOI0 HHTepeca, TBOPYECKOr0 MbIIIIJIEHUS.
BocnumamesnbHble 3a0ayu:
[TpuBieYb yyanwxcs K MPOeKTHBIM peleHrsIM IpobieM;
dopmMHpOBaTh MHTEpeC K IMPaKTUYeCKOMY IIPUMEHEHHI0 3HaHWM, YMEHUWM U HaBbIKOB B
TIOBCe/THEBHOM KU3HH U B JlaibHeHIeM 00yJeHu ;
[ToowpATk 1jeneyCcTpeMIeHHOCTh, yCepire, HAaCTOMUMBOCTh, ONTUMU3M, BEPY B CBOU CHUJIbI;
[ToaTBep)KAaTh BBICOKYIO IIeHHOCTb TAaKMX CIOCOOHOCTeH M KauecTB, KaK SMOL[MOHAbHAs
yPaBHOBEIIEHHOCTb, PaCcCyUTe/IbHOCTb, SMIaTHSI.
[MoaepxuBaTh TIpe/ICTaB/eHHE YYAIUXCS O 3HAUMMOCTH O0O0IIeyesioBeuecKnX HpPaBCTBEHHBIX
LleHHOCTel, 100poXKesaTeTbHOCTU, COTPY/AHAYeCTBa.
[TpuBMBaTh Ky/NbTYpPy OpraHu3anuy pabodyero MecTa, TpaBWia OOpalljeHHs] CO CJIOKHBIMH U
OTaCHbIMU UHCTPYMEHTaMU;
BocruTbiBaTe 0epeXIMBOCTb W CO3HAaTelbHOE OTHOIIeHWe K BBEPEeHHBIM MaTepHaIbHbIM
L[€EHHOCTSIM.

Ilnanupyemblie pe3y/ibTaThl H3y4YeHUA Kypca
TpeboBaHus K pe3ybTaTaM 0CBOEHHsI TIPOrPaMMbI MO JIS.

IIpogeccuoHanbhble u npedmemuble — Hard Skills:



3HaHWe OCHOB U TIPUHLUIIOB TeOpUM pelleHnsT H300peTaTesbCKUX 3aau, OBJa/ieHue
HauasbHbIMU 0a30BbLIMU HaBbIKAMU WH)K€HEepPUH;

3HaHve U T[IOHUMaHWe TpUHLUIOB 1npoekTthpoBaHuss B CAIIP, ocHOB co3maHus U
nipoekTupoBanus 2D u 3D Mopenel;

3HaHUWe OCHOB U BJafieHHe TIPaKTUUeCKUMH 0a3vCHBIMH 3HaHWSMH B paboOTe Ha CTaHKax C
Jla3epHbIMU, aiJUTUBHBIMU U ITPOMBILLITIEHHBIMUA TeXHOJIOTUSIMU;

3HaHMe OCHOBaMH Y OBJIa/leHNe TIPaKTHUeCKUMH 0a3HCHBIM 3HaHUSIM B pPaboTe C 3/1eKTPOHHBIMHU
KOMITOHEeHTaMU;

3HaHWe TO/b30BaTeNIbCKOTO  WHTepdeiica mpodwmwisHOoro I10, 0a30BbIX  0OBEKTOB
VHCTpYMeHTapus

YHueepcanbHble - Soft Skills:

Ymenne paborate B KoMaH/e: pabora B obujem putme, 3¢eKTUBHOE pacripefiesieHre 3a/au U
Ap-;

Haiiti mpakTHueckoe TpUMeHEHWe U CBs3b TEOPETUYeCKUX 3HAHHM, TOJMyYeHHBIX B PaMKax
IIKOJIbHOM MPOTPaMMBI.

[TomyunTh TNpaKTHYeCKHWe HABBIKK IJITAHUPOBAHUS CBOEM KPAaTKOCPOYHOM W [[OJTOCPOYHON
JeTeIbHOCTH;

Wcronp30BaTeh TBOpUYECKWe HaBBIKM M 3((deKTHBHbIE TpUeMbl [Jisi DeIIeHHs TPOCThIX
TeXHUUECKHX 3a/iau.

Wcronp30BaTk MOy4YeHHblE HABBIKM DPA0OTHI pa3/MuHBIM WHCTPYMEHTOM B yueOHOU U
TIOBCEe/THEBHOM KU3HHU.

YKpenute ¥ yCOBepIIEHCTBOBAaTh B cebe UyBCTBO CAMOKOHTPOIS W OTBETCTBEHHOCTH 3a
BBEpEHHbIe [[eHHOCTH.

Pa3BuTb BHHUMaTe/qbHOE U TIpeJyIpeAUTe/IbHOe OTHOLIeHHe K OKPY)KAloIUM JIIOJsSM U
000py/10BaHUIO B TIpOLieCce paboThI.

I1I. YyeOHO-TeMaTUUYeCKHUM IIJIAH

Ne HaumenoBaHue pasjesna, KosmmuecTBO yacoB dopma arTecTanum

TeMbI
BCero | Teopusi | MPaKT
HKa

1 OcHOBBI M300peTaTenbCTBA U 3 3 - Onpoc, becena
WH)KeHePHOU JlesTe/IbHOCTH.

Keiic «/Ia3epHble TeXHOJIOTHH» - 27 yac.

2 OCHOBBI 2D-rpaduku. 3 3 - becepa, mpakTUKyM.
BektopHas wu pactpoBas
rpaduka.

3 CAITIP. /IByxmepHOe uepueHue 3 2 1 ITpakTHKyM.

4 Core] DRAW 3 2 1 [TpaKTHUKyM.

5 Jlorotumn. 3 2 1 [IpakTHUKyM.

6 CorelDRAW — TpaccupoBKa. 3 1 2 [IpakTHUKyM.

7 Kpatkuii npuHLMI — paboThI 3 2 1 Habmopenue, 6ecefa.
nasepa. Byl a3epos.

8 UccnenoBanus PEeXHMMOB 3 - 3 HaBrbIk paboThI
obpaboTtku Ha CTaHKe obopyoBaHrEM
71a3€PHOT'0 pPacKposi.

9 JlazepHasi rpaBUPOBKa. 3 - 3 BoinosiHeHWe 3a/1aHus Kelica.

10 JlazepHas pe3ka. 3 - 3 BbririosiHeHUe 3aiaHust Kelica.

Keiic «AUTHBHBIE TEXHOJIOTHH» - 27 Yac.
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11 | O630p a/ITUTUBHBIX 3 3 - Onpoc, beceza
TeXHOIOTUM.

12 | OcuoBel 3D-rpaguku. O630p 3 3 - becena, mpakTUKyM.
OCHOBHBIX mporpamm s 3D-
rpaduKu.

13 KOMITAC-3D. [etansb. 3 2 1 ITpakTUKyMm.

14 | KOMITAC-3D 3p TekcT 3 2 1 [IpakTUKyM.

15 TINKERCAD. [letanb 3 2 1 [IpakTHUKyM.

16 | TINKERCAD. 31 TekcT 3 2 1 [IpakTHUKyM.

17 bpenok. 3 1 2 ITpakTUKyMm.

18 | Kpatkuii mnpuHIun paboTbl 3 2 1 becepa, mpakTUKyM.
3D-nipuHTepa.

19 | Cnaticep Cura. 3 2 1 becesia, TPaKTHUKYM.

20 | [Tevats 3D mozenu. 3 - 3 BrinosiHeHUWe 3afiaHust Kelica.

Keiic «CxemoTexHuKa» - 18 uacosB.

21 OCHOBBI CXeMOTeXHUKH. Buzibl 3 2 1 Bbecena, npakTukym.
WHCTPYMEHTOB /I/Is TIaKKH.

22 | [Maiika 3/IEKTPOHHBIX 3 - 3 becepia, mpakTUKyM.
KOMITOHEHTOB.

23 | MOHTaX-[JeMOHTaX 3 - 3 becepa, mpakTUKyM.
paguojieTanei, HaCTpOMKa
rapamMeTpoB.

24 CBeTOJUO/IHBIN KY0 3 - 3 [IpakTUKyM.

25 | KIT-Habopsl 3 - 3 [TpakTUKyM.

26 ITatika cobctBennbie KIT- 3 - 3 BrinosiHeHWe 3a/1aHMs Kelica.
HabOpOB..

IIpoekTHas AeATebHOCTD.- 3(0) UacoB.

27 | Boibop npoekTa. 3 3 -

28 | Peanuzauus MpoeKTa 3 - 3 becepa, mpakTUKyM.
pecypcamu ToUKH pocTa.

29 Peanmuzauums TpOEeKTa 3 - 3 becepia, mpakTUKyM.
pecypcamu ToukH pocTa.

30 Peanmuzanus IpOeKTa 3 - 3 becepia, mpakTUKyM.
pecypcamu ToukH pocTa.

31 | Peanusauus IIpoeKTa 3 - 3 becena, mpakTUKyM.
pecypcamu TOUKM pocTa.

32 | Peanusauus IIpoeKTa 3 - 3 becena, mpakTUKyM.
pecypcamu ToukH pocTa.

33 | Peanusanus MIpOeKTa 3 - 3 becesia, mpakTUKyM.
pecypcaMmu TOUKM pocTa.

34 | Peanusanus TIpoeKTa 3 - 3 becena, mpakTUKyM.
pecypcamu Touku pocra.

35 | IIpe3eHTauys npoekTa. 3 - 3 [Ipe3eHTaLysi, BbICTABKa.

36 3aK/IHOUnUTEeTbHOE 3aHsATHE 3 3 - Ormpoc, becena
CTapTOBOr'O0 MOAY/JISI.
HToro yacos: 108 42 66

Cojiep)kaHue yue0HOro niaHa

Pa3fen . OcHOBBI H300peTaTe/IbCTBA U HH)KEHEPHOMH /JIeATe/TbHOCTH — 3 yaca.
Tema 1. OCcHOBBI U300peTaTe/IbCTBA U UH)KEHEPHOU JIesITe/TbHOCTH.
Teopusi: 3HaKoMCTBO € TexHUKOW TPU3 , oBnazieHre TexHMKaMu: (paHTa3MpOBaHUE, MO3TOBOU
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IITYPM, BOOOPayKeHHUsl, peurt

[TpakTKa 3HAKOMCTBO C JIeTbMH, C LIe/IbI0 CO3/IaHUSI KOJUIEKTHBA U TICHXOJIOTHMUYECKOT0
KomdopTa B rpyrie. Pa3bscHeHWe TIpaBU/ MTOBe/IEHUS Ha 3aHSATHUSX. BBOJHBIA MHCTPYKTaX 10
TeXHUKe 6e30ITacHOCTH.

Pa3pen Keiic «J/Ia3epHble TexHO/I0TUM» - 27 Yac.

Tema 2. OcHoBel 2D-rpaduku. BekTopHasi 1 pacTpoBasi rpaduka.
Teopusi: ['paduueckue peiakTopbl, UHTEP(eNHC U MIPUHLUI PabOTHI.
[TpakTrKa: moCcTpoeHHe NPOCThIX TeOMeTPUYECKUX (PUTYP.

Tema 3 . CAIIP. [IByxmMepHOe yepueHue
Teopusi: KOMITAC-3D, unTepdeiic v npuHLUI paboThI.
IIpakTrka: BUzeo ypoku o Kommnac, nmocrpoenue ueprexa

Tema 4. CorelDRAW
Teopusi: uHTepdeiic ¥ MPUHIUI PabOTHI.
[TpakTrKa: BUzie0 ypoKH, paboTa B IporpaMmMe

Tema 5. JIorortwur.
Teopusi: MpOEKTUPOBaHKe TEKCTa Ha MOBEPXHOCTH JIeTallu.
[IpakTuKa: co3aHue MakeTa JIOrOTHIIA.

Tema 6 Corel DRAW — TpaccrpoBka.
Teopusi:, MOArOTOBKA PUCYHKA K J1a3ePHON pe3Ke.
[TpakTHKa: Bu/ie0 ypokH, paboTa B mporpamme

Tema 7 . Kpartkuii npuHrumn pabotsl 1a3epa. Busi aszepos.
Teopusi: 0030p /1a3epHBIX TEXHOIOTHA.
IIpakTHKa: IpOCMOTP Mpe3eHTaLuu, BUe0. 3HAKOMCTBO C J1a3epHO-IPaBUPOBA/IbHBIM CTAHKOM

Tema 8. VccnieoBanust pexkMOB 00pabOTKH Ha CTaHKe J1a3ePHOT0 PAaCKpOs.

Teopusi:Grbl Controller, Berbox Lazer Engraver— unTtepgelic mporpaMmmel

[TpakTrKa: 03HaKOMJ/IEHHe C pa3/IMYHbIMU IIPOrpaMMaMu T10 Jla3epHOM rpaBUPOBKe, HACTPOMKa,
BbIOOP pa3/IMUHBIX PEKUMOB PabOTHI

Tema 9. Jla3zepHasi rpaBMpOBKa.
Teopus: 1a3epHas rpaBUPOBKA ITOTYTOHOB.
[MpakTrka: pabora Ha 000py/J0BaHKUHY.

Tema 10. JIazepHasi pe3ka.
Teopus: pe)KUMBbI pe3aHusl.
[MpakTrka: pabora Ha 000py/J0BaHKUHY.

Pa3pen Kelic «AJjAUTUBHBIE TEXHOJIOTHW» - 27 yac.

Tema 11. O630p aiZIUTUBHBIX TEXHOIOTHH.

Teopusi: UV-006s1yueHue; S5KCTPy3ust; CTPYHHOe HallbIeHHe; CTIaB/ieHue; JaMUHUPOBaHHe.
[IpakTyKa: IpoCMOTp BUJeoMarepuaria.

Tema 12. OcHoBbl 3D-rpadvku. O630p 0CHOBHBIX Mporpamm yist 3D-rpadukm.
Teopust: KOMITAC-3D — cucreMa TpeXMepHOro IIPOeKTUPOBaHMUS.
IIpakTrka: Buzeo ypoku no 3D MozenrpoBaHuto,

Tema 13. KOMITAC-3D. [etasnsb.
Teopusi: KOMITAC-3D - paboTa ¢ doopMamu.



[TpakTHKa: CO3/jaHre TPeXMePHOTo 00beKTa.

Tema 14 KOMITAC-3D 3f Tekcr.
Teopusi: KOMITAC-3D - pabora c TeKCTOM.
[TpakTHKa: CO3/jaHre TPeXMePHOTo 00beKTa C TEKCTOM.

Tema 15 TINKERCAD. [letasns.
Teopusi: TINKERCAD. - pa6ora ¢ dopmamu.
[TpakTHKa: CO3/jaHre TPeXMePHOTo 00beKTa.

Tema 16 TINKERCAD. 3z Tekct
Teopusi: TINKERCAD - pabota ¢ TeKCTOM.
[TpakTHKa: CO3/jaHre TPeXMePHOTo 00beKTa.

Tema 17. bpeJok.
Teopusi: TINKERCAD - paborta c jioroturnom u (popmoii.
[TpakTHKa: CO3/jaHre TPEXMEePHOT0 00BeKTa C TEKCTOM.

Tema 18. KpaTkuii npuHumn paboter 3D-npuHTeEpa.
Teopusa: DOBOT MOOZ - 3.
[TpakTHKa: 3HAKOMCTBO CO CTaHKOM.

Tema 19. Cnaricep Cura.
Teopus: ciaticep Cura 3D — uHTepdeiic mporpaMMbl
[MpakTHKa: HaCcTpOlKa MPOrpaMMbl, BLIOOP pa3/IMUHbIX PEKUMOB PaOOTHI

Tema 20. ITeuaTts 3D mopenu.
Teopus: 3D neuats geTanu.
[TpakTuKa: pabota Ha 060py/I0BaHUH.

Pa3pen Keiic «CxemoTexHUKa» - 18 uacos.

Tewma 21. OCHOBBI CXeMOTeXHUKHU. BU/IbI THCTPYMEHTOB J1/1s1 [TaUKH.
Teopust: OCHOBHBIe [TOHATHS U OIIpeie/IeHus],

IIpakTHka: mIpoCcMOTp BUZeOMarepyasa.

Tema 22. [Talika 371eKTPOHHBIX KOMITOHEHTOB.
Teopusi: MapKUpOBKa ¥ 0003HaueHHe 3/1eMEeHTOB.
[MpakTrka: PaboTa c masiyibHUKOM.

Tema 23. MoHTaX-IeMOHTa)X pajyoeTaneld, HaCTPOUKa [lapaMeTpOB.
Teopusi: Kak 3TO YCTPOEHO
I[TpakTHKa: pa3bop cTaporo o60pyj0BaHUS

Tema 24 CBeTOAUOAHBIN KYO.
Teopusi: cxeMa pacraiiku, aiIfOPUTM YIIPaBI€HUSI.
[TpakTHKa: cOOpKa KOHCTPYKLMH Kyba 3x3

Tema 25. KIT-Habopsl.
Teopusi: coctaB Habopa, MapKHUPOBKA 1 KOMITJIEKTaLIsI.
[MpakTHka: paboTa C MasyIbHUKOM.

Tema 26. [Naiika co6cTBeHHbIe KIT-HabopOB..
Teopusi: MapKUPOBKA pa[MOKOMITOHEHTOB.
[MpakTHka: paboTa C MasyIbHUKOM,



Pa3pen IIpoeKkTHas AesATe1bHOCTD.- 30 YacoB.

Tema .27 Bribop npoekTa

Teopus: BeefieHre B TBOpueckuii mpoekT. [Togb0p pa3iuuHbIX Uzek.
[MpakTHka: paboTa ¢ UHTEPHETOM, JMCKYCCHSI.

Tewma .28-34 Peanu3sanys npoekra pecypcaMu Touku pocra.
Teopus: MyIaHWpPOBaHYe U peann3alus IIpoeKTa
I[TpakTHKa: BOII/IOIMEHHE WV TIPOeKTa C TIOMOIIIBIO ZOCTYITHOTO 000PYy/10BaHUS.

Tema 35 Ilpe3enTanus npoekra.
Teopus: rpeseHTaLUs NIPOEKTA.
IIpakTyKa: 3aluTa IIpoeKTa Uin BbICTaBKa [IPOEKTOB

Tema 36 3ak/rounTe/IbHOE 3aHATHE CTAPTOBOI'0 MOAYJIS.
Teopusi: 06cyxjeHue pe3ybTaToB paboThl CeKL[UH, I/TaHbI Ha OyAyiiee
I[TpakTHKa: KOHCepBaLysi 000pyZoBaHus1, yOOpKa MOMeIeHHs.

II1.MeToanueckoe odecreyeHne MporpaMmbl

[Mpu peanu3aiuu TpOrpaMMbl TMPUMEHSIIOTCS  Cefyioie (opMbl TPOBeeHUs!
3aHATHH,

yCTaHOB/JIeHHbIe MeTOANUeCKUMHU yKa3zaHusiMu defepanbHOro ThioTopa PoHAA HOBBIX
dbopM pa3BUTHS 0Opa30BaHUS:

® Ha 3Tarie U3yueHusi HOBOr0 MaTepuara:

— JIEKLUS - U37I0KeHHe TperofiaBaTesieM npeAMeTHON HH(opMaruy;

— 00bsICHEHME - C/IOBECHOE MCTOJIKOBaHME 3aKOHOMEPHOCTEH, CYIIeCTBEeHHbIX CBOWCTB
M3yuaemMoro 00beKTa, OT/AebHbIX TIOHSATHH, SB/IeHNH;

— paccka3s - yCTHOe TIOBEeCTBOBATe/IbHOE M3/I0KEHHE COZIep>KaHus yueOHOro MaTtepuania,
He MpepbIBaeMoe BOTIPOCAMU K YUAII[UMCST;

— [eMOHCTpalUs - HaryIAgHOe TMpeAbsBlAeHHe O0ydYarolUMcs  JAMHAMHUYHBIX
1300pakeHUIA: CHO’KeTOB, COOBITUN U sIBJIEHWM B IIeJIOM, B TOM YKC/Ie HAayYHBIX IPOLIECCOB,
JeNCTBUSI CUCTEM U MeXaHW3MOB, a TaKKe OT/Je/IbHbIX TpeJMeTOB — C ILieJIbl0 UX W3yUeHUs,
JIeTaTbHOTO PaCCMOTPEHUS U 00CYKIeHUS;

— Wrpa - MOJIeJTMPOBAHUE Pa3/IMUHBIX >KU3HEHHBIX OOCTOSTENBCTB C JUAAKTUUYECKOH
1[eJIBIO;

® Ha 3Tarie MPaKTUYeCcKOu JiesiTeTbHOCTH:

— bGecesja - HACTaBHUK MyTeM TOCTaHOBKU TIAaTeJbHO MPOJYMaHHOW CHCTeMbI BOTIPOCOB
MO/IBOAUT yUEeHHWKOB K TIOHMMAaHWIO HOBOTO MaTrepuasia WK TPOBepsieT yCBOEHHe UMM YKe
W3y4eHHOrO,

— TUCKYCCHS - TIOCTaHOBKA CIIOPHBIX BOIIPOCOB C 1Ie/IbI0 OTPAOOTKM YMEHHUSI OTCTauBaTh
Y apryMeHTHPOBaTh CBOIO TOUKY 3PeHHS;

— MpakTHuecKass paboTa - CaMOCTOATE/NIbHOE BBIMOJIHEHWE YUallldMHUCS TPAKTUUECKHX
paboT c prMeHeHreM YCBOEHHBIX PaHee 3HaHWH, YMeHUl U HaBbIKOB;

® Ha 3Tarie 0CBOeHUsI HABBIKOB:

— TBOpUYeCKOe 3ajjaHWe - (opMa TPOBeJeHUs 3aHATHH, TAe Hapsgy C 3a/JaHHbIMU
YC/IOBUSIMU U HEM3BEeCTHbIMU  [JAHHBIMM, COJI€P)KUTCS  yKa3aHWe  yualumcs  JJis
CaMOCTOSITe/TbHOM TBOPUECKOU JiesiTe/TbHOCTH, HallpaB/IeHHOW Ha peau3alvio UX JIMUHOCTHOTO
TIOTEeHIIMajIa U TIoTyyeHre TpebyeMoro o6pa3oBaTe/IbHOTO MPOJYKTa;

® Ha Tarie MPOBepPKH TMOTyYeHHbIX 3HAHUM:

— My0OJIMYHOE BBICTYTIJIEHHE C IEMOHCTpAl[el pe3y/IbTaToB paboThI (3alluTa MpoeKTa);

— IUCKYCCHS;



— pediekcusi - pa3MblllIeHWe, POXKJeHre HOBOTO 3HAHMS; MOCTAHOBKA O0OYYarOIMMCS
HOBBIX 1iesiel o0yueHust, camoolieHKa. Llemu pediekcu — BCIIOMHUTB, BBISIBUTb U OCO3HATh
OCHOBHBbIE KOMIIOHEHTBI [JeSTeJbHOCTH: €e CMBbIC/, THUIbI, CIoCo0bl, TPOO/IeMbl, MyTH HX
pellleHusl, TIOJlyueHHble pe3yJabTaTbl W T.I. be3 ToOHUMaHUs CrIOCOOOB CBOEro yyeHwus,
MeXaHHW3MOB TT03HaHMS yJalljfiecsi He CMOTYT TIPUCBOUTH TeX 3HaHWM, KOTOPbIe OHU [J00OBLIH.

ba3oBbiM (hopmaToM 0Opa3oBaTesibHOTO rporiecca B « Touke pocTa» siBsIeTCs: IPOeKTHast
JesresibHOCTh.  OOpasoBaresibHasg cucTemMa 0OasupyeTcss Ha TeXHOJIOTHUECKMX — Kelcax,
ripeJlyCMaTpUBaeT MIPUBUTHE yUYaCTHUKAM HaBBIKOB TMPOXO’KAEHHS TIOJTHOTO KU3HEHHOTO LIMKJ/Ia
CO3/laHUST MH)KEHEPHOTO TPO/IYKTa, CKBO3HBIX M300peTaTenbCKUX KOMIleTeHMH. [IporpaMmel B
«Touke pocTa», OpUeHTUPOBaHbI Ha pellleHre peaslbHbIX TeXHOJIOTHYeCKUX 3a/iay.

IlpueMbl ¥  MeTOAMKH  OpraHM3aluM  yueOHO-BOCIHMTATENBHOTO  TPOLIeCCa,
WCTIO/b3yeMble TeJJaroroM [ijisi pean3aliiy POrpaMMbl:

— MeTozuKa TMpobseMHOro oOyueHHsI - CO37aHHMe IO/ PYKOBOJCTBOM HACTaBHHKA
Npob/ieMHbIX CUTyalldid M aKTUBHYH) CaMOCTOSITENbHYIO [esiTeJIbHOCTh YYaIUXCsl T0 UX
paspellieHHio, B pe3yjbTaTe Yero W TMPOUCXOAWUT TBOPYECKOe OBJafieHHe TpeAMeTHbBIMU
KOMIIeTeHIIUSIMUA U pa3BUTHe TBOPUYECKUX CIIOCOOHOCTeH;

— MeTo/] TIPOEKTOB - CHUCTeMa OOydYeHUs, TPU KOTOPOH oOydaroiuecs TipuobpeTtaroT
3HaHUsI U yMeHHUsl B TIpollecce TUIAHUPOBAHUS U BBITIOJIHEHUS TIOCTENEeHHO YC/IOXKHSIFOLUXCS
NPaKTHUeCKUX 3aJJaHHH - TIPOEKTOB;

— KeMC-TeXHOJIOTUSI - 3TO TeXHWKa OOyueHMs, HCIO/b3YIOllasi OMuUcaHhe peaybHON
CUTYal[H, CIelMajbHO TIO/ATOTOBIEHHBI MaTepuas C OINMCAaHHWEeM KOHKPETHOHW Mpob/eMsl,
KOTOPYIO He0OX0/JUMO pa3pelluTh B COCTaBe TPYIIIb;

— oOyueHue B IpyTax - 3TO MPOLecC JOCTHKEHHUs C/Ia)KeHHOCTH, Pa3BUTHe CTIOCOOHOCTH
TPYIIBI OCTUraTh pe3y/bTaThbl, KOTOPhIe eHCTBUTENHHO HY)KHBI ee ujieHaM. B ocHOBe Takoro
00yueHHs - JUCLUITMHA Pa3BUTHS OOLLer0 BU/IEHMS;

— TEeXHOJIOTUsi OpeMHCTOPMUHT (MO3TOBOM INTYpM) - METOJ, KOJIZIEKTUBHOTO TIOMCKa
HOBBIX WZIel /711 pellieHusi TBOPUeCKHX 3a/jay;

— KpeaTBHOe 00ydeHHe - CBOOO/[HBIN I0CTYT KaXKA0Tr0o 00yJarolerocst K pecypcam CeTu

VHTepHeT Ay1s TPOBe/IeHNs AaTaCKayTHHTa;

— MeTo/;, Ipo6/IeMHOT0 M3/I0XKEeHUSsI - MeTO/I, TIPU KOTOPOM HAaCTaBHUK, UCIIO/Ib3Ysl CaMble
pa3nMuHble WCTOYHUKM W CPeZCTBA, IpeXK/Je uYeM Wu3JaraTb MaTepuan, CTaBUT Ipobsemy,
dopmynMpyeT TMO3HaBaTe/NbHYIO 3aflauy, a 3aTeM, pacKphbiBas CHUCTeMY JI0Ka3aTesbCTB,
CpaBHMBAsi TOYKHM 3DEHUs], pa3/WyHbIe TMOJXO/bI, MOKA3bIBaeT CrOCO0 perleHus MOCTaBIeHHON
3agaun. O6yuaroliyecs Kak Obl CTAHOBSITCS CBUZIeTe/SIMUA M COyYaCTHUKaMH HayuHOT'O TIOMCKa;

— mpobneMHOoe oOyueHHWe - TEXHOJIOTHs, HamlpaB/leHHas B T[IepBYI0 oOuepe/lb Ha
«B030yX/]leHe uHTepeca». OOydeHHe 3akK/IHOUaeTcss B CO3/laHMM TPOOJEMHBIX CUTyallui, B
OCO3HaHWH Y pa3pelleHnuH 3THX CUTYaL[id B X0Zle COBMECTHOM JesATeIbHOCTH TIPY ONTUMA/IbHON
CaMOCTOSITe/IbHOCTH 0OYUaroIMXCsl U TI0/] 0OLL[MM HarpaBJIsiFOIIMM PYKOBO/CTBOM HaCTaBHUKA;

— METO/] [W3aiH-MBIILIIEHUs] — MeTOo[, pPa3pabOTK{ TPOAYKTOB, OPHEHTHPOBAaHHBIX Ha
roJsib30Baress. Ju3aliH-MblllIJIeHHe BCer/ja CTaBUT B LIEHTP I0JIb30BaTe/IbCKUH 3aripoC U TOJIBKO
TIOTOM BO3MOKHOCTH TeXHUYECKOW pean3aliii U 9JKOHOMHUUEeCKHe BO3MO>KHOCTH.

®opMbl  aTTECTAlMM/KOHTPOJIA  yCTAHOBJIEHHble  METOAUYECKUMU  YKa3aHUSIMU
¢enepansHoro TeioTOpa POH/A HOBBIX (POPM pa3BUTHS 00pa30BaAHUS:

— yGIMuHOe BHICTYII/IEHHWE C IeMOHCTpalLeli pe3ybTaToB PaboThl (3aliuTa poeKTa);

— YCTHBIW OMPOC;

— TeCTUPOBAHUE;

— COpeBHOBAHME;

— Mpe3eHTaLus;

— BBICTaBKa;

— VHTeJJIeKTyasbHble UTPhL.__

IV.MarepuanbHO-TEXHHUECKOe o0ecreueHue



[yt peanu3aliiu MporpaMMbl HEOOXOIUMO MaTepHUaIbHO-TEXHUUECKoe obecrieueHue,
paccuuTaHHoe Ha rpynmy u3 10 yvauuxcs.
KowmrmeroTepHoe 000pyzOBaHye:
o HoyTt6yku 151 paboThsl ¢ 3[] MoiesIMH C TIpe/lyCTaHOB/IeHHOMN OreparjuoHHOM
CUCTeMOM U crieanu3upoBaHHbiM [10 — 10 .
[MpodunsHoe 06opyoBaHue:
31 mpuHTEp yueOHbIN C IPUHA/IIE)KHOCTSIMH — 1 IIIT
JlazepHbIii rpaBep yueOHbBIN ¢ paMoit Ha Konecax — 1 T
Cron pabounii — 5 it
Crtyn yuennueckuid — 10 it
IMasimbHast cranmsa — 10 T
PyuHoit uHCTpyMeHT — 10 KoM
MynsTrmMeTp — 2 1T
[TporpamHoe obecrnieueHue:

o BekTopHbiii rpacdrueckuii peflakTop

o CATIP MammMHoOCTpouTeIbHas

. CrnermanusupoBadHoe [10 nmoAroToBKu Mojenent Ajsi aAJUTUBHOTO
obopyioBaHus

o CneranvsuposaHHoe [10 /1 co3ganus yrpas/SiOLMX IIPOrpaMm /it

Jia3epHbIX CTAHKOB
[Tpe3eHTariioHHOE 00OPYZOBaHUE:
. WNHTepaTHBHBIN KOMIIIEKC
IomnomHUTEIBHOE 0060pYI0BaHMUE:
BoiTsKHast cvcteMa [ijist Jia3epHOTro CTaHKa (hUIbTPUpYoLast
Cucrema xpaHeHHs] MaTepyasoB
Jlomno/THUTeTbHBIN COTOBBIM CTOJI /1JIsl Ta3ePHOT0 CTaHKa — 1 1T
Cron gyig 3D-nipuHTepa — 1 it
Crys onepaTopa CTaHKa — 2 1T
Bepcrak — 3 it

V.CIMCOK /1uTepaTypsl

J/is HAaCTaBHUKOB
JIuTepaTrypa U MeTOAUYECKHe MaTepHasibl

M300peraTe1bCTBO H HH)KEHEPHUS

Anprmiynniep I'. C. Haiitu ugero. BBefeHue B TeOpPHIO pellleHHS M300peTaTesbCKUX
3agau. — HoBocubupck: Hayka, 1986.;

WBanoB I'. Y. dopmynel TBopuecTBa, WM Kak HayuuTbcs u300peTath: KH. [Ins
yuawuxcs cT. Kinaccos. — M.: IIpocselnenue, 1994.;

Iukcon [Ik. IIpoekThpoBaHHWe CHCTeM: H300peTaTe/bCTBO, aHAMUW3 U TIPUHSTHE
petuenuid: Ilep. c anrn.- M.:Mup, 1969. John R;

Dixon. Design Engineering: Inventiveness, Analysis and Decision Making. McGraw-Hill
Book Company. New York. St. Louis. San Francisco. Toronto. London. Sydney. 1966.;

Anbtinysinep I'. C., Beptkun M. M. Kak crtath reHuvem: JKuW3H. CTpaTerusi TBOpPU.
JmyHoCcTU. — MH: Benopycs, 1994.;

AnpTirynnep I'.C. Anroputm rn3obpertenusi. - M: MockoBckui pabouwid, 1969.;

Herogaes . A. ®unocodusi texHuku: yuebH. mocobue. — PocroB-Ha-[loHy: LleHTp
AOrTYy, 1997.;

3D wmopenupoBanue u CAIIP B.H. Bunorpasos, A.[l. borBunHukos, MW.C.
BuiniHenonmbckuiik —  «UepueHne. YueOHUK i 001eoOpa3oBaTe/IbHBIX — YUPeXKAEeHU»,
r.Mocksa, «Actpenb», 2009.;

N.A. Poiitman, f1.B. BragumupoB — «Uepuenune. Yue6Hoe mocobue /s ydaiuxcs 9
K/acca obmeoOpa3oBaTe/ibHBIX yupexkaeHuii», r.CmoseHck, 2000.;
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I'epacumoB A. A. Camoyuutens KOMITAC-3D V9. TpexmepHoe NpoeKTUpOBaHUE —
Crpanuy;: 400;

ITpaxoB A.A. Camoyuurens Blender 2.7.- CI16.: BXB-Iletepbypr, 2016.- 400 c.

KomrbroTepHbIii MHXKUHUPUHT : yuel. nmocobue / A. Y. bopoekos [u ap.]. — CII6. : U3a-
BO [losvrexH. yH-Ta, 2012. — 93 c.;

Mantoxun B. H. Beezienue B coBpeMenHble CATIP: Kypc nekimii. — M.: [IMK Ilpecc,
2010. — 192 c.;

AapuTHBHBIE TexHO/M0rHM YUK, Y. ObpaboTka MeTasiioB 6e3 CHATHS CTPY>KKH /U. YUK.—
M.: N3p-Bo «Mup», 1965.-549 c.;

WohlersT., Wohlers report 2014: Additivemanufacturingand 3D-
printingstateoftheindustry: Annualworldwideprogressreport, Wohlers Associates, 2014.;

Printing for Science, Education and Sustainable Development 3. Kanecc, K. ®onza, M.
[3ennapo, CC AttributionNonCommercial-ShareAlike, 2013.;

JIazepubie TexHosioruu C. A. Acranuuk, B. C. I'ony6es, A. I'. MaknakoB. Jla3epHbie
TEXHOJIOTMH B MAllIMHOCTPOEHWH U MeTaioodpaboTke. — Besiopycckasi Hayka;

Colin E. Webb, Julian D.C. Jones. Handbook Of Laser Technology And Applications
(CripaBOUYHMK MO J1a3epHBIM TEXHOJIOTHSIM U UX NTpUMeHeHHt0) book 1.-2 — IOP;

Steen Wlliam M. Laser Material Processing. — 2nd edition. — Great Britain: Springer-
Verlag. Beiiko B.I1., IletpoB A.A. OmNoOpHBIA KOHCHEKT JeKLUid Mo Kypcy «JlasepHble
TexHonorun». Pa3zaen: Beegenue B nmazepHbie TexHonorun.— CI16: CII6I'Y UTMO, 2009 — 143
c.; Beiiko B.II., JIubencon M.H., UepssikoB I'.I"., fIkoBneB E.b. B3anmo- feiicTBue a3epHOT0O
Y3/1ly4eHus C BewjecTBoM. — M.: @usmariur, 2008.;

®pesepHbie TexHooruu PsiboB C.A. (2006) CoBpemeHHbIe (hpe3epHbIe CTaHKH U WX
ocHacTka: Yue6Hoe noco6ue KopoiTHbiii [1.M. (1963) ®pe3sbi;

CoBpeMeHHble TeH/IEHLIMM Da3BUTHUS U OCHOBbI S3(PQEKTUBHOM SKCITyaTaluu
obpabarsiBaroiux craHkoB ¢ UITY UysakoB A.B. Hwxknuii Hoeropog, HI'TY 2013,;

ITaiika u pabora C 1eKTPOHHBIMM KoMmoHeHTamMH Makcumuxud M. A. Tlaiika
MeTasuioB B ripubopoctpoenuu. JI.: LlenTpanbHoe 6ropo TexHUUecKou nHpopmauymu, 1959.;

[Terpynun U. E. ®usuko-xumuueckue nporeccs! npyu navike. M., «Bpicias mkosa»,
1972.

JucTaHHOHHBIE H 0UHBbIe Kypcbl, MOOC, BI/IeOypOKHU-YPOKH, BeOUHAPbI, OH/IAlH-

MacTepcKue, OHJIaliH-KBeCThI U T.[.

MopenpoBanue https://youtu.be/dkwNj8Wa3YU https://youtu.be/KbSul. rbEsI
https://youtu.be/2411IDY5p3W - Tpu ocHoBHbIX ypoka no Komnacy VR rendering with Blender
— VR viewing with VRAIS;

https://www. youtube.com/watch?v=SMhGEu9LmYw - OpJHO W3 MHOrOUYMC/IeHHbIX
BUjeo 1o 6ecrutatHomy I10 Blender;

JIa3epHble TeXHO/10T U

https://ru.coursera.org/learn/vveedenie-v-lasernie-tehnologii/lecture/CDO8P/vviedieniie-
vlaziernyie- tiekhnologhii - Beenenue B nasepHblie TeXHOJIOTUU
https://www.youtube.com/watch?v=ulKrig-Eds8 - JIa3epHble TeXHO/IOTHH B MMPOMBILLIIEHHOCTH;

AJAMTUBHBIE TeXHOJ/IOTUH

https://habrahabr.ru/post/196182/ - KopoTkast ¥ 3aHWMare/bHasi CTaThs C xabpaxabp o
TOM, KaK HY>KHO TO/Ir0TaB/IMBaTh MO/le/lb;

https://solidoodletips.wordpress.com/2012/12/07/slicershootout-pt-4/ - 3pecb MOXXHO
TIOCMOTpeTb CpaBHeHHWe paboThl pa3HbIX csiaticepoB. CTpaHWIA HAa aHTIMKACKOM, HO TYT BCe
TIOHATHO U 0e3 CJIoB;

https://www.youtube.com/watch?v=jTd3JGenCco - AAUTHBHbIE TEXHOJIOTUH;

https://www.youtube.com/watch?v=vAH_Dhv3I70 - IIpombinuieHHble 3D mNpuHTepHI.
Jlazepbl B a/IJUTUBHBIX TEXHOJIOTHSIX;

https://www.youtube.com/watch?v=zB202Z0afZA- ITeuats ®/IM ripunHTEpa];

https://www.youtube.com/watch?v=h2lm6FuaAWI - Kak  co3pats 3¢ dexT
JTAKUPOBAHHOM MOBEPXHOCTH;
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https://ru.coursera.org/learn/vveedenie-v-lasernie-tehnologii/lecture/CDO8P/vviedieniie-vlaziernyie-
https://ru.coursera.org/learn/vveedenie-v-lasernie-tehnologii/lecture/CDO8P/vviedieniie-vlaziernyie-
https://youtu.be/KbSuL_rbEsI

https://www.youtube.com/watch?v=g0TGL6Cb2KY - Kak cgenaTb TMOBepXHOCTb
nipuBJiekaTebHOM https://www.youtube.com/watch?v=yAENmlubXqgA - Pa6ota c 3]1 pyukoii;

Cranku c UITY

https://www.youtube.com/watch?v=cPlotOSm3P8&feature=yo utu.be - TIpecc dopmbI.
®pesepoBka Metasuia. CtaHok ¢ UITY no meranny;

https://www.youtube.com/watch?v=B8a9N2Vjv4l - Kak genator nipecc ¢opmsi IIpecc-
dbopMa — CJIO)KHOE YCTPOMCTBO [ijisi TIOJyueHUs W3[eui pas3inyHOW KOH(UTrypaluu u3
MeTaJUIOB, TIIaCTMACC, pe3uHbl U IPYTMX MaTepyasoB IoJ AeHCTBUeM JlaB/ieHus, CO3/laBaeMOoro
Ha JIMTbeBbIX MalliHax. [Ipecc-opma [/ MUThS M1aCTMACC MOZ, jaB/IeHUeM;

https://www.youtube.com/watch?v=paaQKRuNplA - Kommapsi UITY;

https://www.youtube.com/watch?v=PSe1bZuGEok - Pabora coBpeMeHHOro CTaHKa C
qIry;

IMajika

http://electrik.info/main/master/90-pajka-prostye-sovety.html - Tlaiika: oyeHb TIpPOCTBIe
coBetbl. [laiika, ¢rochl, mpuron “ O TOM, Kak paboTare masymbHUKOM? Kakoil masyibHUK
WCTIO0/b30BaTh, Kakue ObiBaloT (hrockl U mpunou? M, HeMHOro O TOM, UTO TakKoe TasiibHast
CTaHLUS...

Web-pecypchbl: TemaTuueckue caiiTbl perio3utopuii 31 moaeneit

https://3ddd.ru - Penno3uropuii 3D mogeneis;

https://www.turbosquid.com - Peno3utoputi 3D mojenei;

https://free3d.com - Peno3uropuii 3D mozeneii;

http://www.3dmodels.ru - Peno3uToputii 3D mozenel;

https://www.archive3d.net - Penio3utopuii 3D Mozenei.

s o0yuaromuxcs
JIuTepaTypa U MeTOAHYECKHE MaTepHaIbl

MN300peTaTe/1bCTBO U HH)KEHePHs

Anvrmiysuiep I'. C. Haiitu ugero. BBeseHne B TeopHio peleHusi n300peTaTesbCKUX
3ajau. — HoBocubupck: Hayka, 1986.;

WBanoB I'. M. dopmynbl TBOpuecTBa, MM Kak HayuuTthcs n3obperats: KH. [ns
yuaruxcs cT. Knaccos. — M.: IIpocseljenue, 1994.;

Nukcon [Ix. IIpoekTnpoBaHMe cHCTeM: HW300peTaTenbCTBO, aHAMM3 W TIPUHSATHE
petuenuii: Ilep. c anrn.- M.:Mup, 1969.;

John R. Dixon. Design Engineering: Inventiveness, Analysis and Decision Making.
McGraw- Hill Book Company. New York. St. Louis. San Francisco. Toronto. London. Sydney.
1966.;

Anbrinysinep I'. C., Beptkun WM. M. Kak crtath reHuvem: JKu3H. CcTpaTerusi TBOpPU.
JmyHOoCTU. — MH: Benopycs, 1994.;

Heropmae U. A. ®unocodus TexHuku: ydyeOH. mocobue. — PoctoB-Ha-[loHy: LleHTp
ArTY, 1997.;

3D mopaenupoBanue u CAIIP

B.H. Bunorpazgos, A.Jl. borBunnukos, 11.C. Bumnenonsckuii — «Uepuenne. Y4yeOHUK
Juist 00111e06pa3oBaTe/ibHBIX YUpeXxJeHuii», T.MockBa, «Actpenb», 2009.;

U.A. PotitmaH, f.B. BragumupoB — «Uepuenue. YuebHoe mocobue s ydamquxcs 9
KJlacca 00111eobpa3oBaTe/ibHBIX yupeXxaeHui», r.CMomneHck, 2000.;

I'epacumoB A. A. Camoyuutens KOMITAC-3D V9. TpexmepHoe NpoeKTUpOBaHUE —
Crpanuyy;: 400;

[TpaxoB A.A. Camoyuurens Blender 2.7.- CI16.: BXB-Iletep0Oypr, 2016.- 400 c.;

KomrbroTepHbIii THKUHUPHUHT: yueb. nocobue / A. V. BopoBkos [u ap.]. — CII6. : U3g-
BO [losvrexH. yH-Ta, 2012. — 93 c.;

AJMTUBHBIE TeXHOJIOTUH

Yuk Y. ObpaboTka meTtannoB 6e3 cHATUS CTPYKKH /Y. Yuk.—M.: M3a-Bo «Mup», 1965.—
549c.;
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WohlersT., Wohlers report 2014: Additivemanufacturingand 3D-
printingstateoftheindustry: Annualworld-wideprogressreport, Wohlers Associates, 2014.;

JIa3epHble TeXHO0/10T U

C.A. Acranuuk, B. C. TonybeB, A. I'. MaknakoB. Jla3epHble TeXHOJOTUH B
MAIIMHOCTPOeHNH U MeTasioodpaboTke. — Beopycckas Hayka;

Colin E. Webb, Julian D.C. Jones. Handbook Of Laser Technology And Applications
(CripaBOUYHMK MO J1a3epHBIM TEXHOJIOTHSIM U UX NpUMeHeHHt0) book 1.-2 — IOP;

Steen Wlliam M. Laser Material Processing. — 2nd edition. — Great Britain: Springer-
Verlag;_

Betiko B.I1., Jlu6erncon M.H., Uepssikos I'.T"., fIkoBnes E.b. B3aumoeticTBue 1a3epHOro
W3/IyueHUs C BelecTBOM. — M.: ®usmatut, 2008.;

®dpe3epHbIe TEXHOJIOTHH

Psibo C.A. (2006) CoBpemeHHbIe ()pe3epHble CTAHKK M MX OCHACTKa: YuebHoe rmocobue
KopsitHeil [I.M. (1963) ®pe3sbl.;

ITaiika 1 padoTa C 3/7IeKTPOHHBIMH KOMIIOHEHTaMH

MakcumuxuH M. A. Tlaiika meta/uioB B mpubopoctpoeHuu. JI.: IleHTpasbHOe 6ropo
TeXHHWYecKoi nHpopmarmu, 1959.
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