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Paznea 1. KoMiuieke 0CHOBHBIX XapPAKTEPUCTUK NMPOTrPaAMMBbI
1.1. IosicHUTEIbHAS 3aANMMCKA

Hacrosimas mporpamMma mo y4yeOHOMY Kypcy «XaWTek» CO3[laHa Ha OCHOBE
®denepaabHOr0 KOMIIOHEHTAa TOCYAapCTBEHHOrO CTaHaapTa oOuiero oOpa3oBaHus,
Pacnopspkennst Munuctepera npocsenienuss PO NeP-23 or 1 mapra 2019 roga "«O6
YTBEP)KJIECHUN METOJAMYECKUX PEKOMEHJAUUU IO CO3JaHUI0 MECT ISl peaju3aluiu
OCHOBHBIX U JIOTIOJHUTEIBHBIX 00IIc00pa3oBaTENbHBIX MpPOTpaMM LHUQPPOBOTO,
€CTECTBEHHOHAYyYHOT'0,  TEXHMYECKOI0 M  TyMaHUTApHOro  mnpoduier B
o0pa3oBaTeIbHBIX OPraHU3alUAX, PACHOJIOKEHHBIX B CEIbCKONM MECTHOCTH U MalbIX
ropojiax, M JHUCTAaHUMOHHBIX MpPOrpaMM OOYYEeHHs] ONpENEJICHHBIX KaTeropui
oOydaromuxcs, B TOM 4YHCJIE€ Ha 0aze CEeTeBOro B3aUMOJACUCTBUS»' M aBTOPCKOM
IpOrpaMMbl

B yueOHOM miiaHe Ha u3ydeHue Kypca «Xaitek» npeaycmorpeHo 108 gacos, no
3 yaca B Heaento. Cpok peanuzauuu-1 roj.

AKTYaJIbHOCTBH TporpaMmbl «XalTek» oOycnoBieHa Kouuemnuueid pa3BuTus
obOpazoBanus gerer P® na 2015-2020 rr., Maiickumu VYxkazamu Ilpesunenta PO
IIytuna B.B., Ctparerueit — 2030 u ap. HOpMAaTUBHBIMU aKTaMHU U MPUOPUTETHBIMU
POEKTaMH JIONOJHUTEIBHOTO 0Opa3zoBanus PO.

B pamkax Crpaterun-2030, Bce Oosiee BOCTpeOOBAaHHBIMH CTaHOBSITCS
npodeccun TexHuyeckoro npoduiig. PazButue npou3BOAUTENBHBIX CUJI HEBO3MOYKHO
0e3 TeXHUYecKoro oOpa3zoBaHus. B CBs3u ¢ 3TUM MOBBIMIAETCA POJb TEXHUYECKOTO
TBOpUYECTBA B JOPMUPOBAHUU JIMYHOCTH, CIOCOOHOM B OyAYIIEM K aKTUBHOMY Y4aCTHIO
B Pa3BUTHH COLMAJIbHO-’)KOHOMHMYECKOTrOo NoTeHuuana Poccuu. [laHHas mnpakTUKO-
OpUEHTUPOBaHHasi 00pa3oBaTelibHAs MporpamMma mnpu3BaHa GOpMHUPOBATH B yUALTUXCS
npeanpopeccuoHaNbHble KayecTBa, HeoOXoaumble Ui Oyaymux pabouux U
WH)XKCHEPHBIX KaJIPOB, CITIOCOOCTBYIOT BBISIBIICHHIO U PA3BUTHIO TAJAHTIMBBLIX JETECH B
00JIaCTH TEXHUYECKOTO TBOPUECTBA.

XalTeKk — HanmpaBJI€HUE MAKCUMAJIBHO MEKIUCLUIUIMHAPHOE, U TECHO CBSI3aHO C
OCTAJIbHBIMHU KBaHTaMU «Touku pocta». B kakoMm Obl KBaHTYMe peOCHOK HE 0Oydalcs,
paboTHl MPAKTUYECKON HAIMPABJICHHOCTH IPOXOAAT MMEHHO B XalTeK-1[eXe, MOITOMY
O0COOCHHO Ba)KHO BBISABIISITH PEOSAT, KOTOPHIC MPOSBISAIOT MHTEpeC K 000PYIOBaHUIO U
MOKA3bIBAIOT XOPOUIUE PE3YIbTAThl B €T0 OCBOEHUU, OHU CMOTYT B HEKOTOPBIX CIIy4asX
JaBaThb KOHCYJbTallMM pedsATaM W3 JIPYTrUX KBAHTYMOB WIIM JA)€ BBINOJIHATH HEKHUE
NOAPSIAHBIE pabOThl MEXKAUCIUIIIIMHAPHOTO MPOEKTA.

Heobxomumo oTMeTHTH, 4TO XaWTEeK SBISETCS CBS3YIONIMM 3BEHOM HE TOJIBKO
BHYTpH «To4KH pocTay, 00beIuHAS paOOTHI IO MPOCKTaM B €IMHOE 11€J0€, HO U MOXKET
BBHITIONIHATH POJIb PacHpeiesIeHHON ceTh 00opynoBaHus, Korna KBaHTOPHUYMBI pa3HBIX
PETHOHOB JOTOHSIOT APYT Ipyra 000pyI0BaHUEM U CHIEITUATHCTAMH.

BBonHEIIT MOy AaeT HEOOXOAMMBIC KOMITETEHITUHU /IS JaibHEHe paboThl B
Xaiitek u npyrux kBaHtymax. OCHOBBI U300pETATENbCTBA U UHKEHEPUU, C KOTOPHIMU
MO3HAKOMSATCS YYCHUKHU B paMKax MOAYJs, COPMUPYIOT HaYaIbHBIC 3HAHUS U HABBIKH
JUIS Ppa3uYHBbIX Pa3pa0OTOK M BOIUIOUIEHHUS] CBOMX M€ M MPOEKTOB B KHU3Hb C
BO3MOXKHOCTBIO TOCHEAyIoIIeld uX KomMepuuanuzanuu. (OCBOCHHE HHXKEHEPHBIX
TEXHOJIOTUU TMOJpa3yMeBaeT NOJydeHUE psa O0a30BbIX KOMIIETCHIUU, BIaJCHHUE
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KOTOPBIMU KPUTHYECKHM HEOOXOIMMO JI Pa3BUTHs M300peTaTeNbCTBA, UHKEHEPUU U
MOJIOZIEKHOTO TEXHOJIOTMYECKOTO IPEANPUHUMATENBCTBA, YTO HEOOXOAMMO JIIOOOMY
CHEIUANKNCTY Ha KOHKYPEHTHOM pbIHKe TpyJa B STEAM-nipodeccusix.

IHeparornuyeckas 1nejaecoo0pasHoOCTh

[Iporpamma mpegHazHaueHa il AETEH, HE MMEIONIUX MOATOTOBKH B paboTe C
BBICOKOTEXHOJIOTUYHBIM ~ 00Opy/lOBaHMEM. 3HAaHUE€ U  [OHUMAaHUE OCHOBHBIX
TEXHOJIOTUH, HCMIOJb3yeMbIX B XalTeK, UX OTJIWYHME, OCOOCHHOCTH M TPaKTUKU
MIPUMEHEHUS TIPU Pa3pab0TKE MPOTOTUIIOB MOKAXET 00YYaIOIIMMCS, YTO HaIpaBJICHHE
MHTEPECHO U MEPCIIEKTUBHO.

Moaynp npeanosiaraeT B BUJE KEMCOB U3YUYEHUE COBPEMEHHOTO TEXHOJIOTUYHOTO
000Opy/I0BaHMS, BKJIIOUAET MHTEPECHBIC 3aJlaHMs Ha CO3JaHUE MOJENed U DJIEMEHTOB
KOHCTPYKIIHUM, BBITIOJIHEHHOTO MO CYIIECTBYIOIIUM TE€XHONOTUsM. CIOXKHBIA MaTepual
pEACTaBIsETCS B IPOCTON OCTYMHOU dhopme.

Mopaynp HampaBiieH Ha pealu3aluio JUYHOCTHBIX MOTPEOHOCTEH U >KU3HEHHBIX
IJIAHOB, CPEJCTBAMHU TMPAKTUYECKOW HCCIEOBATEILCKOM JEATEIbHOCTH Ha 0ase
COBPEMEHHOTO0 O00OpyJIOBaHMS. 3aHATUS HOCAT THOKUNM XapakTep C Yy4eToM
PEANOUTEHUM, CIIOCOOHOCTEHN U BO3PACTHBIX 0COOCHHOCTEM 00yuaromuxcs. OCHOBHOE
BpeMs ydaliuecs padoTaroT CaMOCTOATEIIBHO U B HEOOJIBIINX KOMaHAaX.

3ansatusa OyayTt mnpoBoauThCs Ha 0Oaze llenTtpa oOpasoBanHus HUGPPOBOTO U
rymaHutapHoro mpoduieit «Touka pocTta», CO3MaHHOTO B IEIAX pa3BUTUA H
peanu3ali  OCHOBHBIX M JIOMOJHHUTEIBHBIX 00I11€00pa3oBaTeIbHBIX ITPOrpaMM
IU(POBOro, €CTECTBEHHOHAYYHOTO M TyMaHUTApHOro mnpoduiei, ¢GopMupoBaHUs
COLMAIBbHON KYJNBTYpPbl, NPOEKTHOW JEATEIbHOCTH, HAIPABICHHOW HE TOJBKO Ha
pacIiMpeHue IMO3HABATEIbHBIX HHTEPECOB IIKOJbHUKOB, HO M Ha CTHUMYJIHUPOBAHHUE
AKTUBHOCTH, MHUIIMATHBBI U UCCIIEOBATEIBCKON NEATEIHHOCTH 00YUIatOIMXCS.

1.2.llean 1 3a1a4u MPOrpaMMbl
Hean: menpio sBusercs QOPMUPOBAHUE YHHUKAIbHBIX KOMIIETEHIIMHA 10 paboTe
BBICOKOTEXHOJIOTMYHBIM 000pYy/IOBaHUEM, H300peTaTeNbCcTBA W WHXKEHEPUU, U HX
NPUMEHEHHS B IPAKTUYECKOM pabOTe U B MPOEKTAX.
3agaum:
Obyuarouwue:
[To3HaKOMHTH C OCHOBaMU TEOPUU PEIICHUS N300pETaTEIbCKUX 3a7a4 U UHKEHEPHU;
Hayuuts npoextupoBanuio B CAIIP u coznanuto 2D u 3D monenei;
Hayuuts npaktuueckoii pabote Ha Ja3epHOM 000pYIOBaHUH;
Hayuuts npaktuueckoi pabore Ha aAAUTHBHOM 00OpYI0BaHUH;
Hayuuts npaktuueckoii pabore Ha ctanke ¢ UITY (dbpesepHbie cTaHKN);
Hayuuts npaktuueckoi paboTe ¢ pydHbIM HHCTPYMEHTOM;
Hayuuth npakrudeckoit padoTe ¢ 3€KTPOHHBIMU KOMIIOHEHTAMU;
Pazsusarowue:
PaspuBath «SOft skill» - koMMyHHKaTHBHOCTH, KpEaTHBHOCTH, YMEHHE paboTaTh ¢
uH(popMaIuei;
Pa3BuBaTh nu3aliH-MBIIIJIEHUE,
Pa3BuTHEe HAaBBIKOB cCaMOTIPE3EHTAINH, Pe(ICKCHN 1 CAMOOIICHKH;
®opMHUpOBaHUE TO3HABATEILHOIO HHTEPECA, TBOPUECKOTO MBIIIICHUS.
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Bocnumamenvnuvie 3a0auu:

[IpuBneub yyamuxcsi K IPOEKTHBIM PEUIEHUSIM NPO0JIeM;

PopmMUpOBATH UHTEPEC K NMPAKTUYECKOMY IIPUMEHECHUIO 3HAHWM, YMEHUN U HAaBBIKOB B
MOBCEAHEBHOM )KU3HU U B JaJIbHEHIIEM O0y4YEeHHH;

IToompsATh 11€I€YCTPEMIIEHHOCTD, yCEpAUe, HACTOMYMBOCTDb, ONTUMU3M, BEPY B CBOU
CUJIBI;

[lonTBepkaaTh BBICOKYIO IIEHHOCTb TaKHMX CIIOCOOHOCTEH M  KayecTB, Kak
SMOLIMOHAJIbHAS YPABHOBEUIEHHOCTD, PACCYAUTEIBHOCTD, IMIIATHU.

[lonnepxuBaTh MPEACTABICHHE YYAlIMXCA O 3HAYMMOCTU  OOIIEUYETOBEUYECKUX
HPaBCTBEHHBIX LIEHHOCTEHN, JOOPOKENATENIbHOCTH, COTPYAHUYECTBA.

[IpuBuBaTH KyJAbTypy OpraHu3aludyd paboyero Mecra, NpaBuiia OOpalieHust Cco
CJIO’KHBIMU U OIIACHBIMU UHCTPYMEHTAMU;

BocnuteiBaTh  OEpeXIMBOCT M CO3HATEJIbHOE  OTHOIIEHHE K  BBEPEHHBIM
MaTepUaIbHbIM [IEHHOCTSIM.

1.3.Coaep:xanue nporpaMmmsl
YueOHO-TEeMaTHUECKHUI IJIAH

Ne | HammeHnoBaHue pasaedia, KonuvecTBo yacos ®opma arrecTauuu
TEMbI

BCEro | Teopusi | NPaKT
HKa

1 OcHOBBI HM300peTaTeNhCTBA H 3 3 - Omnpoc, 6ecena
WHXCHEPHOI IesTEIbHOCTH.

Keiic «Jlazepuble TexHogorum» - 27 yac.

2 OcHOBBI 2D-rpadukmu. 3 3 - becena, mpakTukym.
BektopHas u  pactpoBas
rpaduka.

3 CAIIP. JIsyxmepHOE YepUcHUE 3 2 1 [TpakTuky™m.

4 CoreDRAW 3 2 1 [TpakTHKyM.

5 JloroTur. 3 2 1 [TpakTuKy™.

6 CoreDRAW — tpaccupoBka. 3 1 2 ITpakTuKyM.

7 Kparkuit npuHmunm paboTh 3 2 1 HabGmronenue, 6ecena.

na3epa. Bubl n1azepos.

8 HccnenoBanus PEKUMOB 3 - 3 HaBpix paboThI c
00paboTKn Ha CTaHKE 000pyTI0BaHHEM
JIA3EPHOTO PACKPOSL.
9 JlazepHasi rpaBUPOBKA. 3 - 3 BeinosiHeHue 3a1aHusi Kelca.
10 | JlazepHas pe3ka. 3 - 3 BrinoHeHUE 3a1aHus Keiica.
Keiic «KAQIuTHBHEBIE TEXHOJOrHM» - 27 yac.
11 00630p aITUTUBHBIX 3 3 - Ormpoc, Oecena
TEXHOJIOTUM.
12 | OcHoBbl 3D-rpaduku. O630p 3 3 - becena, mpakTukym.
OCHOBHBIX Iporpamm st 3D-
rpaduKu.
13 | KOMITAC-3D. [lerans. 3 2 1 ITpakTHKyMm.
14 | KOMITAC-3D 31 TekcT 3 2 1 [TpakTHKyM.
15 | ScetchUp. [derans 3 2 1 [IpakTHKYM.
16 | ScetchUp . 31 Teker 3 2 1 ITpakTrKyMm.
17 | bpemnox. 3 1 2 ITpakTHKyM.
18 | Kparkuii mnpuHmunm paOoOThI 3 2 1 becena, nmpakTUKyM.




3D-npunTepa.

19 | Cnaiicep Cura. 3 2 1 becena, mpakTHKyM.
20 | [euvars 3D mogenu. 3 - 3 BeinosHenue 3aanust Keica.
Keiic «CxemoTexuukay - 18 yacos.

21 | OCHOBBI CXEMOTEXHUKHU. Buabl 3 2 1 becena, mpakTukym.
MHCTPYMEHTOB JJIs NTAUKU.

22 | Ilaiika AIEKTPOHHBIX 3 - 3 becena, mpakTukym.
KOMIIOHEHTOB.

23 | MoHTax-1eMOHTaX 3 - 3 Becena, mpakTukym.
panuoeraneu, HACTpOMKa
apaMeTPOB.

24 | CBeroauoaHbIN KyO 3 - 3 [TpakTukyM.

25 KIT-nabopsr 3 - 3 [TpakTukyMm.

26 | IMaiika coOctBeHHbie KIT- 3 - 3 BrinonHenue 3amanus keiica.
Ha0OPOB..

IIpoekTHas 1eSITEILHOCTD.- 22 YacOB.

27 | Beibop mpoexkra. 3 3 -

28 | Peanmzanus MIPOEKTA 3 - 3 Becena, mpakTukym.
pecypcamu Touku pocra.

29 | Peanmsanus MIPOEKTa 2 - 2 becena, mpakTukym.
pecypcamu Touku pocra.

30 | Peanmsamus MIPOEKTA 2 - 2 Becena, mpakTukym.
pecypcamu Touku pocra.

31 | Peanmsanus MIpOeKTa 2 - 2 becena, mpakTukym.
pecypcamu Touku pocra.

32 | Peanmzanus MpOeKTa 2 - 2 becena, npakTukym.
pecypcamu Touku pocra.

33 | Peammsanus MPOEKTa 2 - 2 becena, mpakTukym.
pecypcamu Touku pocra.

34 | Peanmzanus MPOEKTa 2 - 2 becena, mpakTukym.
pecypcamu Touku pocra.

35 | IIpe3enTanus npoexra. 2 - 3 [Ipe3enTanusi, BRICTaBKA.

36 3aKIIFOYUTEIBHOE 3aHATHE 2 3 - Ormpoc, Gecena
CTapTOBOT'O MOJIYJISI.
HToro yacos: 102 42 60

Conepxanue yueOHOro njiaHa

Pa3znesn. OcHOBBI H300peTaTeILCTBA U MHIKEHEPHOM 1eATeJIbHOCTH — 3 yaca.

Tema 1. OcHOBBI H300peTATENHCTBA M HHKEHEPHOU JI€SITEIIbHOCTH.

Teopusi: 3HakoMcTBO ¢ TexHukod TPU3 , oBnajgeHue TexHukamu: (aHTa3UpPOBAHUE,
MO3TOBOM MITYpM, BOOOpaKeHUsI, peuun

[IpakTrika 3HAKOMCTBO C JAETbMHU, C LIEJIbIO CO3/IaHUSI KOJUIEKTUBA U MCUXOJIOTHYECKOTO
koMmdopra B Tpymme. Pa3picHeHHWE TNpaBUiI TMOBEACHUS HA 3aHATUSAX. BBOIHBIN
MHCTPYKTaX 0 TEXHUKE 0€30MaCHOCTH.

Paznen Keiic «JIazepHble TeXHOJIOrUmW» - 27 4ac.

Tema 2. OcuoBbl 2D-rpaduku. BekTopHas u pactpoBas rpaduka.
Teopusi: I'paduaeckue penakTopsl, MHTEPPEHC U MPUHIATI PAOOTHI.
[IpakTHka: NOCTpOEHUE MPOCTHIX FTEOMETPUUECKUX PUTYP.
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Tema 3 . CAIIP. /IByxmepHOE uepueHue
Teopusi: KOMITIAC-3D, untepdeiic 1 npuHLIUI pabOTHI.
[Ipaktuka: Bugeo ypoku no Kommnac, moctpoenue yeprexa

Tema 4. Core]DRAW
Teopusi: untepdeiic U NpUHLKI PAOOTHI.
[IpakTuka: BuAeo ypoku, pabora B mporpaMme

Tewma 5. JloroTur.
Teopusi: NpOEKTUPOBAHUE TEKCTA HA TOBEPXHOCTH JETAIIH.
[IpakTrka: co3qaHre MaKeTa JIOTOTHUIIA.

Tema 6 Corel DRAW — tpaccupoBka.
Teopusi:, MOArOTOBKA PUCYHKA K JIa3€pHOM pe3Ke.
[TpakTuka: BUeo ypoku, pabota B mporpaMme

Tema 7 . Kparkuit mpunIun padbotsl gazepa. Buasl mazepos.

Teopusi: 0030p Ha3epHBIX TEXHOJIOTUH.

[IpakTuka: TpOCMOTpP MPE3E€HTALMUA, BUAECO. 3HAKOMCTBO C JIa3€pHO-TPABUPOBAIIBHBIM
CTaHKOM

Tema 8. cciienoBanusi peskMMOB 00pabOTKH Ha CTAHKE JTa3€PHOTO PacKposi.
Teopus:Grbl Controller, Berbox Lazer Engraver— unrepdeiic mporpammbl

[IpakTriKa: O3HAKOMJIEHHE C Pa3IMYHBIMH MPOTpaMMaMHd IO JIa3€PHOM T'PaBHUPOBKE,
HACTPOWKa, BRIOOP Pa3IMYHBIX PEKUMOB PAOOTHI

Tema 9. JlazepHasi TpaBUpOBKa.
Teopus: nazepHasi rpaBUPOBKA MOJYTOHOB.
[IpakTrka: paboTta Ha 000PYy/IOBaHUH.

Tema 10. JIazepHas pe3ka.
Teopust: peKxUMBI pe3aHus.
[IpakTrka: paboTta Ha 000PYy/IOBaHUH.

Pa3nen Keiic «KAniuTHBHBIE TEXHOJIOTUN» - 27 Yac.

Tema 11. O630p agANTHBHBIX TEXHOJIOTHH.

Teopusi:  UV-o0myueHue; OIKCTpy3us; CTpyWHOE  HamNbUICHWE;  CIUIABICHUE;
JTaMUHHPOBAHHUE.

[IpakTHka: npocMOTp BUJIeOMAaTepUara.

Tema 12. OcuoBsl 3D-rpaduxu. O630p 0OCHOBHBIX mporpamm uisi 3D-rpadukn.
Teopusi: KOMITAC-3D — cucreMa TpeXMEepHOTO MTPOCKTUPOBAHHSL.
[IpakTuka: Bugeo ypoku no 3D MoaennpoBaHuio,

Tema 13. KOMITIAC-3D. [lerans.
Teopusi: KOMITAC-3D - pa6ota ¢ popmamu.
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[IpakTuka: co3gaHue TpEXMEPHOIo 0ObEKTA.

Tema 14 KOMITIAC-3D 31 Tekcr.
Teopusi: KOMITAC-3D - paGoTa ¢ TEKCTOM.
[IpakTHKa: cCO3/1aHNE TPEXMEPHOTO OOBEKTA C TEKCTOM.

Tema 15 ScetchUp. [erass.
Teopus: ScetchUp. - pabora ¢ hopmamu.
[IpakTHKa: Co31aHue TPEXMEPHOIO 0OBEKTA.

Tema 16 ScetchUp. 31 Tekcr
Teopus: ScetchUp - pabota ¢ TeKCTOM.
[TpakTuka: co3gaHue TPEXMEPHOTO 0OBEKTA.

Tema 17. Bpenok.
Teopus: ScetchUp - paGoTa ¢ siorotunom u GopMoi.
[IpakTHKa: CO3/1aHNE TPEXMEPHOTO OOBEKTa C TEKCTOM.

Tema 18. Kpatkuii npuniun padotst 3D-npunrepa.
Teopusi: DOBOT MOOZ - 3.

HpaKTI/IKa: 3HAKOMCTBO CO CTaAHKOM.

Tema 19. Cnaticep Cura.
Teopus: cnaiicep Cura 3D — unTepdetic nmporpamMmsl
[IpakTrKa: HACTPOIKa MPOTPaMMBbI, BEIOOP PA3IUIHBIX PEKHUMOB PabOTHI

Tema 20. Ileuats 3D monenn.
Teopwusi: 3D neuats neranu.
[IpakTrka: paboTta Ha 000PYyI0BaHUH.

Pasznea Keiic «CxemoTexnuka» - 18 uacos.

Tema 21. OCHOBBI CXEMOTEXHUKHU. BUIbI HHCTPYMEHTOB 151 TTANKHU.
Teopusi: OCHOBHBIE TOHATHS U ONPEICIICHUS,

[IpakTrka: mpocMOTp BUIeOMAaTEepHaa.

Tema 22. Ilaiika 31€KTPOHHBIX KOMIIOHEHTOB.
Teopwusi: MapkupoBKa u 0003HaAUYECHUE PIIEMEHTOB.
[Ipaktuka: PaboTa ¢ masapHUKOM.

Tema 23. MoHTaX-1€MOHTaXX paguoieTaieii, HACTPOWKa apaMeTpOB.
Teopusi: Kak 3TO YCTPOECHO
[IpakTuka: pa3doop craporo o60pynoBaHus

Tema 24 CBeTOIMOIHBIN KYO.
Teopusi: cxema pacnaiku, alrOpUTM yIPABICHUS.
[IpakTuka: cOopka KOHCTPYKIMHU Ky0Oa 3x3



Tema 25. KIT-Ha0opsi.
Teopusi: coctaB Habopa, MapKUPOBKA U KOMILJIEKTALUS.
[IpakTuka: paboTa ¢ NasyIbBHUKOM.

Tema 26. Ilaiika cooctBennbie KIT-Habopos..
Teopus: MapkupOBKa pagOKOMIIOHEHTOB.
[IpakTuka: paboTa ¢ MasIbHUKOM,

Paznen IIpoexkTHast 1eATEIbHOCTD.- 22 yaca.

Tema .27 Bribop mpoekTa

Teopusi: Beenenue B TBopueckuii npoekt. [Tonbop paznuuHbIX Uaei.
[IpakTuka: paboTa ¢ MHTEPHETOM, TUCKYCCHS.

Tewma .28-34 Peanuzanus nmpoekTa pecypcamu TOUKH pocTa.
Teopwusi: MIIAaHUPOBAHUE U peaU3alIUsl TPOEKTA
[IpakTrka: BOIJIOIIEHHE HIEU MTPOEKTA C MOMOIIBIO JOCTYITHOTO 000PYAOBAHUS.

Tewma 35 Ilpe3eHTanus npoexTa.
Teopus: mpe3eHTanus IpoeKTa.
[IpakTHka: 3amUTa MPOEKTA UM BBICTABKA MPOEKTOB

Tema 36 3axiounTeNbHOE 3aHATHE CTAPTOBOTO MOJIYJIS.
Teopusi: 006cyxaeHne pe3yabTaTOB padOThl CEKIINH, IJIaHbI HAa OyayIiee
[IpakTuka: KoHCepBaIs 000pyAOBaHUs, yOOPKa TOMEIICHHUS.

1.4 1Inanupyemblie pe3yJbTaThl H3yYeHUS Kypca
TpebGoBanus k pe3ynbTaTaM OCBOEHHUS MPOTPAMMBI MOIYJISL.
IIpogeccuonanvnvie u npeomemnwvre — Hard Skills:
3HaHWE OCHOB M TMPHUHIIMIIOB TEOPHH PEIICHUS] M300peTaTeIbCKUX 3a/ad, OBJIAJICHUE
HaYaJIbHBIMU 0a30BBIMH HaBBIKAMU WHIKEHEPUH;
3HaHWE W TOHMMaHWe NpPUHIUINOB mpoekTupoBaHus B CAIIP, ocHOB co3maHus u
npoektupoBanus 2D u 3D moneneit;
3HaHKME OCHOB U BIIaJIEHUE MPAKTUYECKUMH OA3MCHBIMH 3HAHUSIMU B pabOTe HAa CTaHKaX
C JIa3€pHBIMU, AJIUTUBHBIMU U TTPOMBIITUICHHBIMUA TEXHOJIOTUSIMH;
3HaHWE OCHOBAMH W OBJIAJICHUE MPAKTUUYECKUMH Oa3uUCHBIM 3HAHUSM B paboTe ¢
AJIIEKTPOHHBIMU KOMITOHEHTAMU;
3HaHMe TmMoJb30BaTeNnbckoro wuHTEepdeiica npodunsHoro I10, 06a30BBIX 00BEKTOB
WHCTPYMEHTApUs

Yuueepcanvnwvie - Soft Skills:

YMenune paborath B KOMaHJe: paboTta B obmeM putMme, 3 HEKTHBHOE pacnpeeliCHHIE
3a1a4 U JIp.;

Haiitn nmpakTudyeckoe MPUMEHEHHE M CBSI3b TEOPETHUUECKUX 3HAHMM, MOJTYyYEHHBIX B
paMKax IIKOJbHOU MPOrPaMMBlI.

[TonyunTp TNpPaKTUYECKHE HABBIKM IUIAHUPOBAHUA CBOEHM  KPATKOCPOYHOM U
JOJITOCPOYHOM JEATENbHOCTH;




Hcnonp30BaTh TBOpUYECKHE HABBIKM W d()DPEKTUBHBIC TMPUEMBI ISl PEIICHUS MPOCTHIX
TEXHUYECKUX 3a7a4.

Hcnonp30BaTh MOYYCHHBIC HABBIKM PAOOTHI Pa3IUIHBIM HHCTPYMEHTOM B y4eOHOU U
MOBCETHEBHOM KU3HM.

YKpenuTh U yCOBEPIISHCTBOBATh B ¢c€0€ UyBCTBO CAMOKOHTPOJISI U OTBETCTBEHHOCTH 32
BBEPCHHBIC IICHHOCTH.

Pa3Buth BHHUMAaTEIBHOE U MPEAYIPEAUTEILHOE OTHOIICHUE K OKPYKAIOIIUM JIIOJSIM U
000pyI0BaHUIO B Mpoliecce padOThI.

Paspnen 2. «Kommieke OpraHn3aiMOHHO-NIEAATOrHYECKUX YCIA0BHIN»
2.1.KanenpapHblii yueOHblil rpaguk

KonunuectBo yueOHbIX Henenb — 34
KonuuectBo yueOHbIX nHEH o nporpamme — 102

IIpoaoaknTeIbHOCTH KAHUKYJI:

Ocennue kanukyinsl — ¢ 30.10.2023 mo 05.11.2023
3umHue kanukysabl — ¢ 01.01.2024 o 08.01.2024
Becennue kanukynbl — ¢ 25.03.2024 o 31.03.2024

Y4eOHbIe IEPHOIBI:

1 gerBepth 01.09.2023 - 27.10.2023
2 getBepTh 06.11.2023 - 29.12.2023
3 gyetBepTth 09.01.2024 — 22.03.2024
4 gerBepTh 01.04.2024 - 31.05.2024

2.2.Yci10Bus peaju3auny NporpamMmmbl

MarepuajibHO-TEXHUYECKOE o0ecredeHue
Jliist peanu3anuu NporpaMMbl HEOOXOAMMO MaTepUaIbHO-TEXHUUECKOE
obecrieueHue, paccUuTaHHOE Ha Tpyniy u3 10 yyanmxcs.
KommnbroTepHoe o0opyaoBaHue:
° Hoyt6yku miist pabotsl ¢ 3D MozaensiMu ¢ mpeayCcTaHOBICHHOM
ONEPAMOHHON cucTEMOM U crienrann3upoBaHHbM 11O — 10 miT.
[IpodunsHoe 060pymOBaHUE:
3D npunTep YyueOHBIN ¢ MPUHAMICHKHOCTIMU — | 1T
JlazepHsiii rpaBep y4eOHBIN ¢ paMoi Ha Koiecax — | mT
Cron pabounii — 5 mT
Cryn yuennueckuii — 10 mt
ITassnpHas cragmust — 10 mT
PyuHnoii uncTpymMeHT — 10 koMt
MynpTumeTp — 2 T
[Iporpamuoe obecrneueHue:
o Bexropnslii rpadudeckuii pegakTop
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o CAIIP MammHOCTpOUTENBHAS

° CneunanmmzupoBannoe [10 moarotoBku Mojienent ajist aguTUBHOTO
o0opy10BaHUs
o Cnenmanuzuposannoe 110 st co3nanus ynpasisiomMX IPOrpamMmm Juist

Ja3ePHBIX CTAHKOB
[Ipe3eHTanoHHOE 00OPYIOBaHUE:

e NHTepakTUBHBIN KOMIUIEKC

JIOIOJIHUTENIBHOE 000pYyIOBaHUE:

o BoiTsikHas cucteMa JUisl JIa3€pHOro CTaHKa (PUIIbTPUPYIOIIAs

o Cucrema XpaHeHUsI MATEPUAIIOB

° JIONOJTHUTENBHBIA COTOBBIN CTOJI JIJIS JJA3€PHOIO CTaHKa — | mT
o Cron gy 3D-nnpunTtepa — 1 wr

Crtyn oneparopa cTaHka — 2 1T
Bepcrak — 3 wr

2.3.@opMbI aTTECTALIMH

dopMBbl  aTTECTAITUU/KOHTPOJIS YCTAHOBJIICHHBIE METOAMYECKUMH YKa3aHUSIMU
dbenepanbHoro ThroTOpa GOHIA HOBBIX (OPM Pa3BUTHS 00pa30BaAHUS:

— MyOJIMYHOE BBICTYIUICHUE C JEMOHCTpalldel pe3ysbTaToOB paboThl (3amura
IIPOEKTA);

— YCTHBIU OIIPOC;

— TECTUPOBAHUE;

— COPEBHOBAHUE;

— TIpe3eHTAaIHS;

— BBICTABKa;

— UHTEIJIEKTYaIbHbIC UTPBHI.

2.4. OueHoYHbIEe MaTEePHAJIbI

2.5. MeTonuueckue MaTepuabl

[Ipu peanuszanuu nporpaMMbl IPUMEHSAIOTCA CIEAYIOMIME (POPMBI NMPOBEACHUS
3aHATHMN,

YCTaHOBJICHHbIE METOJIMYECKUMH YyKa3zaHUSIMH ¢enepanbHoro Teioropa Donma
HOBBIX (hOpPM pa3BUTHUSI 00pA30OBAHUS:

® Ha HTare U3y4YeHUs HOBOTO MaTepuraa:

— JICKITUS - U3JI0KEHUE TIPETojaBaTesieM peIMEeTHON HH(GOpMAIIHH;

— OOBSCHEHHE - CIIOBECHOE HCTOJKOBAHME 3aKOHOMEPHOCTEH, CYIIECTBEHHBIX
CBOMCTB M3y4aeMOT0 00BhEKTa, OTACIBHBIX IIOHATHH, SIBJICHUN;

— paccka3 - YCTHO€ IOBECTBOBATEIBHOE W3JIOKEHUE COACPKAHUS YIEOHOTO
MaTepuaia, He MPEePbIBAEMOE BONPOCAMHU K yUAILIUMCS;

— JIEMOHCTpallMsl - HarjlaJHOE NpeabsBICHHE OOYyYarolUMCS JTUHAMUYHBIX
M300PaKCHUI: CIOKETOB, COOBITUH W SIBICHWM B IIEIOM, B TOM YHCJIE HAYYHBIX
MPOLECCOB, ACUCTBUA CUCTEM W MEXAHHU3MOB, a TAKXKE OTIEJIBHBIX MNPEAMETOB — C
IETbI0 UX U3YUCHHUSI, IETATHHOTO PACCMOTPEHUS U O0CYKICHHUS,

— Wurpa - MOJEIMPOBAHUE PA3JIMYHBIX JKU3HEHHBIX OOCTOSITENBCTB C
IUJIAKTHYECKOH IIE€JIbBIO;
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® Ha HTare NPaKTUYECKOU JeATEIbHOCTH:

— Oecena - HaCTaBHUK MYTEM IMOCTAHOBKH TIIATEIBLHO MPOAYMaHHOW CHCTEMBbI
BOIIPOCOB TOABOJAUT YUYEHHKOB K TMOHMMAHHUI0O HOBOTO MaTepuajia W TMPOBEPSET
YCBOEHHUE UMH YK€ U3YUEHHOTO,

— JHUCKYyCCHsl - MOCTAaHOBKA CIIOPHBIX BOIPOCOB C LEIBIO OTPAOOTKH YMEHUS
OTCTauBaTh U APTyYMEHTUPOBATH CBOIO TOUKY 3PEHUS;

— IpakTHYeckas paboTa - CaMOCTOATEIbHOE BBINOJIHEHUE Yy4YalUMUCS
MPAKTUYECKUX PabOT ¢ MPUMEHEHUEM YCBOCHHBIX paHee 3HAHUMN, YMEHUN U HABBIKOB;

® Ha HTare OCBOCHUS HABBIKOB:

— TBOpYECKOE 3aJjaHue - (opMa MPOBEICHUS 3aHATUH, TJIe HapsAy C 3aJaHHBIMU
YCJIOBUSIMU M HEW3BECTHBIMH JAHHBIMHU, COJICPKUTCA YKa3aHHE y4YallUMCS s
CaMOCTOATEILHON TBOPUYECKOW JEATEIbHOCTH, HANpPABICHHOW Ha pealu3aluio Hux
JUYHOCTHOTO NMOTEHIIMAJIA U MOJIyYeHHEe TpeOyeMoro o0pa3oBaTesIbHOTO MPOIYKTa;

® Ha JTare NPOBEPKH MOJYUSCHHBIX 3HAHUM:

— nyOJMYHOE BBICTYIUICHUE C JIEMOHCTpalueil pe3ylbTaToB paboThl (3amiura
POEKTA);

— IUCKYCCHS;

— pednekcus - pa3MbIIUIEHHE, POXKIACHUE HOBOTO 3HAHMS; IOCTAHOBKA
oOy4JaromrMcsl HOBBIX 1ieJiel 00yueHus1, camoolieHka. Llenu pednexcun — BCIOMHUTS,
BBISIBUTH M OCO3HaTh OCHOBHBIE KOMIIOHEHTHI JCSATEILHOCTH: €€ CMBICH, THIIbI,
criocoObl, TPOOJIEMBbI, MyTH WX PEIICHUS, TMOJYYCHHBIC pe3yJabTaThl M T.I. be3
NOHUMAaHHS CIOCOOOB CBOETO YYEHHS, MEXaHM3MOB TO3HAHUS YydYalllMecs HE CMOTYT
MPUCBOUTH T€X 3HAHUMU, KOTOPBIC OHU JIOOBLIH.

bazoBbeiM (hopmaToM o0OpaszoBarenbHOrO mporecca B «Touke pocta» sBisieTCs
IpoeKTHas AesTebHOCTh. O0pa3zoBareibHas cUcTeMa 0a3upyeTcss Ha TEXHOJIOTHUECKUX
Kelicax, MpeaycMaTpUBAeT MPUBUTHE YYACTHUKAM HABBIKOB TMPOXOXKIACHHS IOJHOTO
KU3HEHHOTO IHKJIa CO3/IaHMsI MH)KEHEPHOT'O IMPOJYKTa, CKBO3HBIX HM300pETATEIbCKUX
komnereHui. [Iporpammsl B «Touke pocta», OpUEHTUPOBAHBI HA PEIICHUE PEATbHBIX
TEXHOJOTUYECKUX 3a]1a4.

IlpuemMbl W MeTOOAMKHM OpraHu3alUu Y4eOHO-BOCIUTATEIHHOTO IpOIIEcca,
UCIIOJIb3yEeMBbIE TIEAAroroM JjIsl peau3aiy MporpaMMBbl:

— METOAMKa MPOOJIEMHOT0 OOYYEHHS - CO3JaHUE MO PYKOBOJCTBOM HACTaBHUKA
POOJIEMHBIX CUTYalMi U AKTUBHYIO CAMOCTOSITENIBHYIO JACSITEIIBHOCTD YUAIIUXCS TI0 UX
pa3pelieHuo, B pe3ybTaTe Yero U MPOUCXOAUT TBOPUECKOE OBIIAJICHUE MPEIMETHBIMU
KOMITETEHITUSMH W PA3BUTHE TBOPUYECKUX CIIOCOOHOCTEN;

— METOJ NPOEKTOB - cucremMa oOOydeHHUs, NIpU KOTOpoH oOydaromuecs
MPUOOPETAIOT 3HAHMS M YMEHHUSI B TIPOLIECCE IUIAHUPOBAHMSI M BHITIOTHEHUS MTOCTETICHHO
YCIOKHSIOIUXCS MPAKTUYECKUX 3aJJaHUM - POEKTOB;

— KEWC-TeXHOJIOTHsSI - OTO TEXHHKAa OOy4YeHHUs, WCIOIb3YIONmas OIMHUCAHNUE
peajpHOM CUTyallUM, CHELUUAaJbHO MOATOTOBJIECHHBIA MaTepHal C ONUCAHUEM
KOHKPETHOM Mpo0JIeMbl, KOTOPYIO HEOOXOAMMO Pa3pelInTh B COCTABE TPYIIIIHL;

— oOydeHre B TpyNIax - 3TO MPOIECC JOCTHKCHHS CIKEHHOCTH, Pa3BUTHE
CIIOCOOHOCTU TPYIMbl JOCTUTATh PE3YyJIbTAaThl, KOTOPbIE ICHCTBUTEIBHO HYXHBI €€
yiieHaM. B ocHOBe Takoro o0y4eHus - TUCIHUILINHA PA3BUTHS OOIIETO BUACHUS;

— TEXHOJIOTUA OpEeHHCTOPMHUHI (MO3rOBOM IITypM) - METOJ KOJUIEKTUBHOTO
MOMCKa HOBBIX UJEH JJIsl pEICHUsI TBOPUYECKUX 3a/ay;
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— KpeaTHMBHOE O0Oy4yeHue - CBOOOJHBIM JOCTYyN KaXXJI0ro oOydaromierocs K
pecypcam ceTu

NuTtepHet 1715 poBeIeHUS 1aTACKayTUHIA,

— METO/JI MPOOJIEMHOTO U3JI0KEHUS - METOJI, TP KOTOPOM HACTaBHUK, UCIIOJIB3YS
caMble pa3JInYHbIe MCTOYHUKHU U CPEJCTBA, MPEXKJE YeM H3JlaraTh Marepual, CTaBUT
npobiemMy, (QopMyJIHpyeT NO3HABATEIbHYIO 3aJady, a 3aTEM, pPacKpbiBas CUCTEMY
JI0Ka3aTeIbCTB, CPABHUBAsi TOUKH 3PEHUSI, PA3IUUYHBbIC MOAXOMbI, MOKA3bIBAET CIOCOO
peleHus noctaBieHHON 3amaun. OOyyaromuecss Kak Obl CTAHOBSITCS CBUACTEISIMU U
COYYaCTHUKAMH HAyYHOT'O MOUCKA;

— npoOsemMHoe OOydeHHEe - TEXHOJIOTHsI, HalpaBJIEHHas B IMEPBYIO OYepelb Ha
«BO30yxkaeHre wuHTEepeca». OOydeHHe 3aKIoYaeTcss B CO3JaHUU MPOOJIEMHBIX
CUTyalluid, B OCO3HAaHUU U Ppa3PEIICHUH OTUX CUTyalluii B XOJ€ COBMECTHOMU
NEATeIbHOCTH TIPU ONTHUMAJIbHON CaMOCTOSITEILHOCTH OOYYaIOIUXCA U TOJA OOIIUM
HAIPaBJISIONIUM PYKOBOJCTBOM HACTaBHUKA,;

— METO/JI TU3alH-MBIIIUICHUSI — METOJI pa3pabOoTKH MPOJAYKTOB, OPUECHTUPOBAHHBIX
Ha TmoJib3oBaTens. JlU3alH-MBINIUICHUE BCErJa CTaBUT B IEHTP MOJb30BaTEIbCKUN
3ampoc M TOJBKO MOTOM BO3MOXKHOCTU TEXHMYECKOW peanu3alud U SKOHOMHYECKHE
BO3MOYHOCTH.

2.6. CincoK UCMOJIb30BAHHOM JTUTEPATYPbI

/17191 HACTABHUKOB
Jluteparypa u MeToAN4YECKHE MATEPHAJIbI

N300peTaTeqbCTBO M HHKEHEPHS

Anprmynnep I'. C. Haittu wuzgero. BBenenue B TEOpUIO  pEIICHUS
n3o0peTaTenbckux 3agad. — HoBocuOupck: Hayka, 1986.;

Npanos I'. 1. ®opmymsl TBopuecTBa, Wik Kak Hayunthcs uzobperars: Ku. s
yuamuxcs ct. KnaccoB. — M.: [Ipocsemienue, 1994.;

Hukcon JIx. [IpoekTrpoBaHne CHCTEM: M300pPETATEIHCTBO, AaHAIN3 U MPUHITHE
pemrenuii: Ilep. ¢ anri.- 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.;

Anetirymiep I'. C., Beptkun U. M. Kak crats renuem: XXu3H. crpaterus TBOpHU.
nuuHocTH. — MH: benopyce, 1994.;

Anprmrymnep I'.C. Anroputm nzo6perenus. - M: MockoBckuii pabounii, 1969.;

Heromaes U. A. ®umocodus texuuku: ydeOH. mocobme. — PoctoB-Ha-IloHy:
Hentp AI'TY, 1997.;

3D moneaupoBanne u CAIIP B.H. Bunorpagos, A.Jl. borBunaukos, HN.C.
Bumnenonsckuii — «Yepuenne. YueOHUK Tl 001Ie00pa30BaTENbHBIX YUPEKICHUN Y,
r.Mockaa, «Actpenby», 2009.;

N.A. Poittman, .B. Bmagumupor — «Uepuenue. YdebHoe mocoOue s
ydamuxcs 9 kimacca o01eo0pa3oBaTeNbHBIX YUpekaeHui», r.Cmonenck, 2000.;

I'epacumoB  A. A. Camoyuutens KOMIIAC-3D V9. TpexmepHoe
npoektupoBanrie — Ctpanuil: 400;

[IpaxoB A.A. Camoyuutens Blender 2.7.- CII6.: BXB-IletepOypr, 2016.- 400 c.
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KoMnbroTepHblii HHKUHUPUHT : yueO. mocodue / A. W. bopoBkoB [u ap.]. —
CIIO. : 3a-Bo [lonmutexH. yH-ta, 2012. — 93 c.;

Mamoxun B. H. Beenenue B coBpemennbie CAIIP: Kype neknuit. — M.: IMK
IIpecc, 2010. — 192 c.;

AnauTuBHBIe TexHoaorum Yuk, Y. O06paboTka MeTamioB 0€3 CHIATHUS CTPYKKU
M. Yuk.—M.: U3a-Bo «Mup», 1965.-549 c.;

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

Printing for Science, Education and Sustainable Development 3. Ksuecc, K.
donpa, M. JIzennapo, CC AttributionNonCommercial-ShareAlike, 2013.;

Jlazepuble Texnonoruu C. A. Acramuuk, B. C. T'onybeB, A. I'. Maknakos.
JlazepHble TEXHOJIOTMM B MAaIMHOCTPOEHUU U MeTaliooOpaboTke. — benopycckas
HayKa;

Colin E. Webb, Julian D.C. Jones. Handbook Of Laser Technology And Applica-
tions (CripaBoYHUK TIO JIa3epHBIM TEXHOJIOTHSIM U UX puMeHenuto) book 1.-2 — IOP;

Steen Wlliam M. Laser Material Processing. — 2nd edition. — Great Britain:
Springer-Verlag. Beiiko B.IL., IletpoB A.A. OnopHbIii KOHCHEKT JEKIHMHA MO KypCy
«JlazepHnie TexHonorun». Paznen: Beenenue B nazepunie Texnonoruun.— CI16: CIIOIY
NTMO, 2009 — 143 c.; Beiiko B.II., JIubencon M.H., Yepnsikos I'.I'., SIxoBneB E.b.
B3anmo- neiicTBHe J1a3epHOT0 U3IIYyYEHUs ¢ BenlecTBOM. — M.: @usmatiut, 2008.;

®pe3epubie Texnogaorum Ps6os C.A. (2006) CoBpemeHHbIe (ppe3epHbIE CTAHKU
U uX ocHacTka: YueOHoe nocooue Kopwithbiii /.M. (1963) dpe3wr;

CoBpeMeHHBIC TEHACHIIMU Pa3BUTUS M OCHOBBI A(PGEKTUBHON SKCIUTyaTalluu
obpabateiBaromux crankoB ¢ UITY Yysakos A.b. Huxuuit Hosropoa, HI'TY 2013.;

IMajika u padora ¢ JJEKTPOHHBIMH KOMIIOHeHTamMM Makcumuxun M. A.
[Tatixa wmetamioB B mnpubopoctpoenun. JI.: LleHTpambHOEe OIOpPO TEXHUYECKOM
uHdopmanum, 1959.;

[letpynun W. E. ®Ousnko-xumuudeckue Ipouecchl npu mnanke. M., «Beicmias
IIKoJiay, 1972.

JAucranunoHHbIe U 04HbIe Kypcbl, MOOC, BU1€0ypOKH-YPOKH, BeOMHAPHI,

OHJIAMH- MACTEPCKHUE, OHJIANH-KBECThI U T.[.

MonenupoBanue https://youtu.be/dkwNj8Wa3YU https://youtu.be/KbSuL_rbEsl
https://youtu.be/241IDY5p3W - Tpu ocHoBHBIX ypoka mo Kommacy VR rendering with
Blender — VR viewing with VRAIS;

https://www. youtube.com/watch?v=SMhGEu9LmYw - Onno u3
MHOTOYHCJICHHBIX BUeo 1o 6ecruiatnomy 10 Blender;

JlazepHble TEXHOJIOTHH

https://ru.coursera.org/learn/vveedenie-v-lasernie-
tehnologii/lecture/CDO8P/vviedieniie-vlaziernyie-  tiekhnologhii - Bsenenue B
Ja3epHble TEXHOJOTHH https://www.youtube.com/watch?v=ulKriq-Eds8 - Jlazepusie
TEXHOJIOTHH B MTPOMBIIIIJICHHOCTH;

ANTUTHBHBIE TEXHOJIOTHH

https://habrahabr.ru/post/196182/ - Koporkas u 3aHHMaTrelbHas CTaThs C
xabpaxabp o0 TOM, KaK Hy>KHO TI0JI'OTaBJIMBaTh MOJICIIb;
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https://youtu.be/KbSuL_rbEsI
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://solidoodletips.wordpress.com/2012/12/07/slicershootout-pt-4/ -  3aech
MOHO MMOCMOTPETh CpaBHEHHE PabOTHI pa3HbIX ciaiicepoB. CTpaHUIa HA AHTJIUICKOM,
HO TYT BCE TIOHATHO U O€3 CIIOB;

https://www.youtube.com/watch?v=jTd3JGenCco - AqauTHBHbIE TEXHOJIOIHH;

https://www.youtube.com/watch?v=vAH_Dhv3l70 - IIpombimieassie 3D
IIPHUHTCPHI. Hasepbl B AAAUTUBHBIX TEXHOJIOI'UAX,

https://www.youtube.com/watch?v=zB202Z0afZA- Tleuats ®JIM npuntepa;

https://www.youtube.com/watch?v=h2Im6FuaAWI - Kak co3gate »3¢dekr
JJAKUPOBAHHOMN IIOBEPXHOCTH;

https://www.youtube.com/watch?v=g0TGL6Cb2KY - Kak caenath HOBepXHOCTh
npuBIeKaTeabHON https:// www.youtube.com/watch?v=yAENmlubXqA - Pa6ota c 3]]
PYUKOH;

Cranku ¢ YITY

https://www.youtube.com/watch?v=cPlotOSm3P8&feature=yo utu.be - TlIpecc
dbopmbl. Dpeszeposka metasa. Ctanok ¢ UITY mo meranny;

https://www.youtube.com/watch?v=B8a9N2Vjv4l - Kak nenator npecc (HopMmsl
[Ipecc-dbopma — cHOXKHOE YCTPOMCTBO JUIsl TIONYYCHHS U3JEIUNA pazIuuHON
KOH(I)I/IpraIII/II/I N3 MCTAJUIOB, IUIACTMACC, PC3WHBI W APYIUX MATCPpHUATIOB 1104
}IGI‘/JICTBI/ICM JaBJICHUA, CO31aBaACMOI'0 Ha JIMTBCBBIX MalllMHAX. Hpecc—(bopMa JJIA JINThA
TJIACTMACC MO/ JaBJICHUEM;

https://www.youtube.com/watch?v=paaQKRuNpIA - Kommapsr UITY;

https://www.youtube.com/watch?v=PSelbZuGEok - PaGora coBpeMeHHOTrO
cranka c UIIY;

IMajika

http://electrik.info/main/master/90-pajka-prostye-sovety.html - TIlaiika: oueHb

poCThie COBETHI. [Taiika, (IIFOCHI, MPUIION U O TOM, Kak paboTaTh nasuibHuKoM? Kakoit
MasJIbHUK HMCIOJIb30BaTh, Kakhe ObIBalOT (GIIIOCH W mpuion? M, HEMHOTO O TOM, YTO
TaKoe MasTbHasi CTAHIIHSL. .

Web-pecypcbl: TeMaTHYecKHe caiiThl peno3uropuii 3/ Mmoxeneii

https://3ddd.ru - Penosutopuii 3D moaeneii;

https://www.turbosquid.com - Peno3utopuii 3D moaeneit;

https://free3d.com - Penosutopuii 3D mozaeneit;

http://www.3dmodels.ru - Pemmosutopuii 3D mMoxeneii;

https://www.archive3d.net - Peniozuropuii 3D moaenei.

Js1 o0yuaromuxcst
JlutepaTtypa u MeToaAM4YeCKHe MaTepPHaJibl

N300peTaTeibCTBO M HHKEHEPHSI

Anptmnymnep I'. C. Haittu wugero. BBeneHue B TEOPHUIO  PELICHHS
n3o0peraTenbekux 3amad. — HoBocuOupek: Hayka, 1986.;

Npanos I'. 1. @opmynsl TBopuecTBa, Wi Kak HayunThesi u3oOperars: Ku. s
yuamuxcs cT. KnaccoB. — M.: IIpocsemenue, 1994.;

Hukcon [Ix. [IpoexTupoBanme cuUCTEM: M300pETATEIHCTBO, AaHAIM3 M MPUHATHE
pemenuii: [lep. ¢ aarn.- M.:.Mup, 1969.;
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John R. Dixon. Design Engineering: Inventiveness, Analysis and Decision Mak-
ing. McGraw- Hill Book Company. New York. St. Louis. San Francisco. Toronto.
London. Sydney. 1966.;

Anprmrynnep I'. C., Beprkun 1. M. Kak ctate renuem: XXKu3H. cTpaTerust TBOpY.
nnyHoctH. — MH: benopycse, 1994.;

Heromaer 1. A. ®unocodusi texHuku: yueOH. mocobue. — PocTtoB-Ha-/[oHYy:
Hentp AI'TY, 1997.;

3D moneaunposanue u CAIIP

B.H. Bunorpanos, A.Jl. borBunaukoB, M.C. Bumnenonsckuit — «YepueHue.
VY4eOHuk a1 00111€00pa30BaTeNIbHbIX YUPEXKIeHU», I.MockBa, «AcTtpenby», 2009.;

WN.A. Poittman, .B. BnagumupoB — «UYepuenue. YyeObHoe mnocoOue s
ydamuxes 9 kiacca o01ieo0pa3zoBaTeNbHbIX yupexaeHuiy», r.Cmonenck, 2000.;

I'epacumoB  A. A. Camoyuutene KOMIIAC-3D V9. TpexmepHoe
npoektupoBanue — Crpanuil: 400;

[TpaxoB A.A. Camoyuutens Blender 2.7.- CII6.: BXB-Iletep6ypr, 2016.- 400 c.;

KomnbroTepHbiit nHXKUHUPHUHT: yueO. mocodue / A. U. boposkos [u ap.]. — CII6.
: U3n-Bo IlonurexH. yn-ta, 2012. — 93 c.;

ANTUTHBHBIE TEXHOJIOTUH

Yuk Y. O6padoTtka MetaiioB 6e3 cHATUs cTpykku /Y. Yuk.—M.: U3n-Bo «Mup»,
1965.— 549c.;

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

JlazepHble TEXHOJIOTHH

C.A. Acranmuuk, B. C. T'ony6eB, A. I'. MaknakoB. JlazepHble TEXHOJOTHU B
MaIIMHOCTPOCHHUH B MeTalllI000padoTke. — benopycckas Hayka;

Colin E. Webb, Julian D.C. Jones. Handbook Of Laser Technology And Applica-
tions (CripaBOYHUK 110 JIa3ePHBIM TEXHOJIOTHSIM M MX nMpuMeHeHu0) book 1.-2 — I0P;

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

Beiiko B.II., JIubencon M.H., Uepsskos I'.I'., SAxosneB E.b. B3aumoneiicreue
JIa3€pHOT0 U3Ny4YEHHUs C BelecTBOM. — M.: @uzmariur, 2008.;

®Dpe3epHbIe TEXHOJIOTHH

Pa6oB C.A. (2006) CoBpeMeHHbIe (hpe3epHble CTAaHKM M MX OCHACTKa: Y4eOHOe
nocooue Kopseitaeiit J[.M. (1963) ®pe3ssr.;

ITajika u padoTa ¢ 3JIEKTPOHHBIMH KOMIIOHEHTAMHU

Makcumuxun M. A. Ilaiika MertamioB B mpubopoctpoenuu. JI.: IlenTpanbHoe
Oropo Texanueckoit uadopmanuu, 1959.
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