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Paboyas mporpamma Kypca JIOTOJTHUTEIILHOTO 00pa30BaHus KpyxKa «XaluTek»
(eHTpa oOpazoBaHus UGPOBOTO U TyMaHUTapHOTO Npoduiieit «Touka poctay)
Hampasnenue: TexHuueckoe

Cpoxk peanu3zanuu nporpammsl: 1 roa

KonunuectBo yacos: 1364.

Bua nporpammel: MoauduIIIpOBaHHAS

Bospacthas rpynna: 10-14 net

[Tenaror gonoaHuTENHHOTO 0Opa3zoBanus: MankaeB Mypar Anu-Hyrmanosuu
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I. HosgcHuTeALHAA 3aIIUCKA

Hacrosimas nporpamma mno yuyebHoMy Kypcy «Xaitek» co3gaHa Ha ocHoBe denepaibHOTO
KOMIIOHEHTa IrOoCyIapCTBEHHOIO CTaHAapTa oliero odpasoBaHus, Pacnopspkenuss MuHucTepcTBa
npocsenieaust PO NeP-23 ot 1 mapta 2019 rona "«O0 yTBep»KAEHUU METOIMYECKUX PEKOMEHIANI
[0 CO3JaHMI0O MECT Ul pealu3allid OCHOBHBIX M JIONOJHHUTEIBHBIX 00I1€00pa30BaTEeIbHBIX
nporpaMM LU(POBOT0, €CTECTBEHHOHAYYHOI'O, TEXHHYECKOTO M TyMaHUTApHOro mpoduiei B
00pa30BaTeNbHBIX OPraHU3alUsAX, PACHOJOKEHHBIX B CEJIbCKOW MECTHOCTH M MAalbIX I'Opojax, U
JUCTAHIIMOHHBIX MPOTpaMM OOYYEHHUsI ONPEAEICHHBIX KAaTeroOphil 00y4aromuxcs, B TOM YHCIIE Ha
0a3e ceTeBOro B3aUMOJCHCTBUSA»" U aBTOPCKON ITPOTrpaMMBbI

B y4yeOnHoM mulaHe Ha m3ydeHHe Kypca «Xaitek» mpeaycMmorpeno 136 yacoB, mo 2 yaca 2
pasa Henento, i ooydaromuxcs 10-14 net. Cpok peanuzanuu-1 rog.

AKTyambHOCTh TpOrpaMMbl «XaiiTek» oOycnoBiena Konueniueidl pa3BuTHs 00pazoBaHHA
nereit PO na 2015-2020 rr., Malickumu Ykazamu [Ipesunenta PO Ilyruna B.B., Ctpareruein —
2030 u 1p. HOPMATUBHBIMU aKTaMH M IPHOPUTETHBIMH ITPOEKTAMH JIOTIOJIHUTEFHOTO 00pa30BaHuUs
PO®.

B pamkax Crparerun-2030, Bce Oosiee BOCTpeOOBaHHBIMHU CTAHOBATCA mpodeccun
TEeXHUYECKOoro mnpopuis. Pa3BuTHe NPOM3BOAUTENBHBIX CHUJI HEBO3MOXKHO 0€3 TEXHMUYECKOIro
oOpa3oBaHus. B CBs3M C 3TUM MOBBIMIACTCS POJIb TEXHUYECKOTO TBOPYECTBA B (OPMHPOBAHUHU
JMYHOCTH, CIIOCOOHOM B OyaylieM K aKTUBHOMY YYacTHIO B Pa3BUTHH COLMATIbHO-IKOHOMHUYECKOTO
noreHnmana Poccun. JlanHas npakTHKO-OpUEHTUPOBAHHAS 00pa3oBaTeIbHAs MPOrpaMMa MpU3BaHa
dopMHpoBaTh B yyallUXCs HpPeAnpo(ecCHOHANbHbIE KadyecTBa, HEOOXOIuMble Ui OyAyIIHX
pabouynx M MHXKEHEPHBIX KaJIpOB, CIIOCOOCTBYIOT BBISIBICHHUIO U Pa3BUTHUIO TAJAHTJIMBBIX JI€TEH B
00J1aCTH TEXHUYECKOI'O TBOPUYECTBA.

XaliTek — HanpaBjIeHUE MAKCUMAJIbHO MEXIUCIUIUIMHAPHOE, U TECHO CBSA3aHO C OCTaIbHBIMU
kBaHTaMM «Touku pocta». B kakoMm Obl kKBaHTyMe peOeHOK He o0ydwascsi, pabOoThl MPaKTHYECKON
HAIpPaBJIEHHOCTH MPOXOJAAT UMEHHO B XaWTeK-1lexe, N03TOMY OCOOEHHO BaXKHO BBISBIATH PEOST,
KOTOpbIE MNPOSBISIOT MHTEpPEC K OOOPYIOBAaHMIO M IOKA3bIBAIOT XOPOIIUE pPE3YyIbTaThl B €ro
OCBOEHUHM, OHHM CMOTYT B HEKOTOPBIX CiIydasX JaBaThb KOHCYJIbTallUUW peldsATaM U3 APYrux
KBAHTYMOB MJIM JIa)K€ BBIMOJIHATH HEKHUE TOJPSAIHbIE pa00Thl MEXINUCIUIIMHAPHOTO IPOEKTA.

HeobOxonuMo ormeTtuth, uto XaWTeK SBISETCS CBSA3YIOIIMM 3BE€HOM HE TOJIBKO BHYTpPU
«Touku pocta», 00beuHAsA PadOTHl IO MPOEKTaM B €AMHOE LIEJI0€, HO U MOXET BBINOJIHATH POJIb
pacnpeneneHHoil cetu o0opynoBaHusi, korga KBaHTOpUYMBI pa3HbIX PETMOHOB JOIOJIHSAIOT JPYT
Jpyra o00pyA0BaHUEM U CIIELUATNCTAMHU.

BBoanblii MOIyNIb HaeT HEOOXOAMMBIE KOMIIETEHIIMU JIJIsl ajbHenIel paboTel B XalTek U
Opyrux KBaHTyMmax. OCHOBBI M300peTaTrenbcTBa M HMHXKEHEPHHM, C KOTOPBIMH TO3HAKOMSTCS
YUYEHUKH B paMKax MoAyJisd, c(OpPMUPYIOT HayalbHbIE 3HAHUS W HABBIKU JJI Pa3IMYHBIX
pa3paboTOK M BOIUIOIIEHUS CBOMX HJI€H M MPOEKTOB B JKU3Hb C BO3MOKHOCTBIO MOCIIEAYIOIIEH HX
koMMmepuuanu3zauuu. OcCBOEHHE WH)KEHEPHBIX TEXHOJIOTMH MoJpa3yMeBaeT IOJIyueHue psaa
0a30BbIX KOMIIETCHLMH, BJIAJCHHE KOTOPHIMU KPUTHYECKH HEOOXOAMMO Uil Pa3BUTHUS
M300peTaTeNbCTBa, MWHKEHEPUU U MOJIOJEKHOTO TEXHOJIOIMUYECKOTO MpeANpUHUMATENbCTBA, YTO
HE00X01MMO JTI000MY CIIEUANCTY Ha KOHKYPEeHTHOM pbiHKe Tpyaa B STEAM-npodeccusx.
IMenarornyeckas ueaecoo0pasHoOCTh

[IporpamMa mnpeaHa3HayeHa Mas JeTeil, He MMEIOUIMX TOATOTOBKM B pabore ¢
BBICOKOTEXHOJIOTHYHBIM  00Opy/lOBaHMEM. 3HaHUWE U [OHMMAaHHE OCHOBHBIX TEXHOJIOTHH,
UCTIONb3yeMbIX B XalTeK, UX OTIMYMe, OCOOEHHOCTH W MPAKTHUKU NMPUMEHEHHs MpH pa3paboTke
IIPOTOTUIIOB MOKAKET 00YUYAIOLIMMCS, YTO HAIlPaBJIEHUE HHTEPECHO U MEPCIIEKTUBHO.

Monynps mpenanosiaraeT B BHJAE KEHCOB M3yYEHUE COBPEMEHHOTO TEXHOJIOTHYHOTO
000py/10BaHusl, BKIIIOYAaET UHTEPECHbIE 3aJJaHus Ha CO3JaHUE MOJENIel U 3JIEMEHTOB KOHCTPYKIIHM,
BBITIOJIHEHHOT'O 0 CYIIECTBYIOUIUM TEXHOJIOTUAM. CII0KHBIM MaTepuall IpeICcTaBisIeTCs B IPOCTON
JIOCTYITHOH (hopme.

Monaynbs HampaBlieH Ha peaqu3aliio JIMYHOCTHBIX MOTPEOHOCTEH M KU3HEHHBIX IUIAHOB,
CpEACTBaMHU  IPAKTHUYECKOM HCCIENOBAaTEIbCKOW AEATENBHOCTH Ha 0a3e COBPEMEHHOIO
o0opynoBaHusl. 3aHATUS HOCIT THOKUIM XapakTep € Yy4eTOM MpPEANOYTeHUH, CIOCOOHOCTEH U
BO3PACTHBIX 0COOCHHOCTEN 00ydaromuxcsi. OCHOBHOE BpeMsl ydariuecs: paboTaroT caMOCTOSTEHHO
U B HEOOJIBIIINX KOMaH/IaX.



3ansatus OynyT mpoBoauThes Ha 0aze LleHTpa oOpa3oBanHus UPPOBOrO M r'yMaHHUTAPHOTO
npodpmieit «Touka pocTa», CO3JAHHOTO B IENAX PaA3BUTHUS M peaM3allil OCHOBHBIX U
JOTIONTHUTEIBHBIX ~ 00I11€00pa30BaTEeNIbHBIX MPOrpaMM IU(GPOBOro, €CTECTBEHHOHAYYHOIO U
TYMaHUTapHOTO Tpoduiieii, GOpMUPOBAHUS COLMANBHOM KYJIbTYpPbl, NMPOEKTHOW IESTEIHHOCTH,
HAIpPaBJICHHOM HE TOJIbKO Ha pacllMpeHHe MO3HABaTeNbHbIX MHTEPECOB IIKOJBHHUKOB, HO M Ha
CTHUMYJIMPOBAaHHE aKTUBHOCTH, NHUIIMATUBBI U HCCIIE0BATEIHCKON IEATEIIEHOCTH 00YYarOIUXCSl.
Hesb 1 3aqa4n MporpamMmbl
Hean: ¢QopMupoBaHre YHUKAIbHBIX KOMIIETEHIMH 1O paboTe  BBICOKOTEXHOJOTHYHBIM
o0opyoBaHuEeM, U300peTaTeNbCTBA U MHKEHEPHUH, U UX NMPUMEHEHHs B IPAKTUYECKOil paboTe U B
IPOCKTAaX.
3agaun:
Oo0yuarwmmue:
[To3HAaKOMUTH C OCHOBAMHU TEOPUU PELICHHS U300pETaTENbCKUX 3a/1a4 U UHKEHEPUU;
Hayunts npoextuposanuto B CAIIP u coznanuto 2D u 3D mozenei;
Hayuuth npaktuuyeckoil pabote Ha J1a3epHOM 000pyA0BaHUU;
Hayunts nmpaktuyeckoit paboTe Ha aJAUNTUBHOM 000pYyI0BaHUH;
Hayuuts npaktuueckoii pabote Ha cranke ¢ UITY (ppesepHbie cTaHkn);
HayuuTs npakTrueckoil pabore ¢ py4HbIM HHCTPYMEHTOM,;
HayuuTh npaktuyeckoii paboTe ¢ 371eKTPOHHBIMU KOMIIOHEHTAMU;
PassuBaromme:
PasBuBath «soft skill» - koMMyHUKaTHBHOCTH, KpEaTUBHOCTh, yMEHHUE padOTaTh ¢ HHGOPMAIUEIi;
Pa3BuBaTh nu3aiiH-MBINIICHHE,
Pa3BuTHe HaBBHIKOB caMOIpe3eHTAIMH, PEIIEKCUN U CAMOOIIEHKH;
dopMHpOBaHUE MO3HABATEIHLHOTO HHTEPECA, TBOPYECKOTO MBIIIJICHHUS.
BocnurarteJbHBIE 3a0a4N:;
[TpuBneys ygammxcsi K IPOSKTHBIM PEIICHHUSIM MTPo0IIeMm;
®opMupoBaTh HMHTEpPEC K MPAKTHUYECKOMY MPUMEHEHUIO 3HAHUW, YMEHHH U HaBBIKOB B
MOBCE/IHEBHOM JKM3HM U B AaJIbHEHIIEM 00y4YeHUH;
[ToompsTh LENeyCcTPEMIIEHHOCTD, YCep/e, HAaCTOMUYUBOCTh, ONTUMHU3M, BEPY B CBOM CHUJIBI,
[TonTBepkaTh BBICOKYIO IEHHOCTh TaKUX CIIOCOOHOCTEH H KadecTB, KaK JMOIMOHAIbHAsS
YPaBHOBEUIEHHOCTb, PACCYAUTENbHOCTb, IMITATHSI.
[TonnepxuBaTh TPENCTABICHHE YYAIIUXCAd O 3HAYUMOCTH OOIIEYEIOBEUECKUX HPABCTBEHHBIX
LIEHHOCTEH, 100pOoXKenaTeIbHOCTH, COTPYIHUYECTBA.
[lpuBHBaTE KynbTYpY OpraHM3allMM pabodero Mecra, MpaBwiIa OOpamieHHWs CO CIOKHBIMH U
OTACHBIMH MHCTPYMEHTaMHU;
BocriuteiBaTh OepeXIMBOCT, M CO3HATEIBHOE OTHOLIEHWE K BBEPEHHBIM MAaTepUATbHBIM
LIEHHOCTSIM.
[Tmanupyemble pe3yabTaThl H3Y4eHUs Kypca
TpeboBaHus K pe3yabTaTaM OCBOCHHUS IPOTrPaMMbl MOJTYJISI.
[Mpodeccuonanbubie u npeamernsie — Hard Skills:
3HaHUEe OCHOB W NPHUHILUIIOB TEOPUH PELICHHs N300peTaTeNIbCcKUX 3a/1a4, OBJIaIeHUEe Ha4aJbHBIMHU
0a30BBIMH HABBIKAMU WH)KEHEPUH;
3HaHue U MOHMUMAaHUE NMPUHUUIOB npoekTHpoBaHus B CAIIP, ocHOB co3/aHUs U MPOEKTUPOBAHUS
2D u 3D monenei;
3HaHUE OCHOB U BJAJICHHE MPAKTHUYECKUMM Oa3UCHBIMH 3HAaHMSIMHU B paboTe Ha CTaHKax ¢
Ja3epHBIMH, aJIATUBHBIMU ¥ TPOMBIIUIEHHBIMU TEXHOJIOTHSIMHU,
3HaHUE OCHOBAaMM M OBJIQJICHUE MPAKTUYECKMMHU OA3MCHBIM 3HAHUSAM B paboTe C AIIEKTPOHHBIMHU
KOMITOHCHTaMU;
3HaHue MoJib30BaTeNbcKoro uuTepdeiica npodpunsHoro I10, 6a30BbIX 00BEKTOB HHCTPYMEHTAPUS
VYuusepcanbhsie - Soft Skills:
YMmenue pabotaTh B KOMaHjie: paboTa B 001eM purMme, 3¢ (HeKTUBHOE pacipeaesieHue 3a1ad 1 JIp.;
HaliTn npaktuyeckoe NpUMEHEHHE M CBS3b TEOPETUUYECKUX 3HAHWM, IMOJyYEHHBIX B paMKax
LIKOJIbBHOU IPOTPaMMBI.
[TonyunTh MNpaKTUYECKHWE HABBIKM IUIAHUPOBAHHUS CBOEH KPATKOCPOUHOM M JIOJITOCPOYHOM
JeSITebHOCTH;



Hcnonk30BaTh TBOpUYECKHUE HABBIKH M A((EKTUBHBIE TPUEMBI ISl PEIICHUS TPOCTHIX TEXHUUECKUX
3a7ad.
Hcnonb30BaTh MoydeHHBIE HABBIKK Pa0OThI Pa3IMYHBIM HHCTPYMEHTOM B YIEOHOU U
MMOBCETHECBHOM KU3HU.
VYKpenuTh 1 yCOBEPIICHCTBOBATh B C€0€ UYBCTBO CAMOKOHTPOJISI U OTBETCTBEHHOCTH 32 BBEPCHHBIC
LICHHOCTH.
Pa3BuTh BHUMATENBHOE U MPEAYIPEAUTEILHOE OTHOIEHUE K OKPYKAIOIIUM JIFOJSIM U
000py/IOBaHUIO B MTPOIIECCE PAOOTHI.

Il. YueOHO-TEeMaTHYECKHUH MJIaH

Ne HaumenoBanue pa3sjaesia, TeMbl KoaunuecTBO 4acoB dopma aTTecTanumn
BCero | Teopusi | HMPaKT
HKA
1 OcHOBBI n300peTaTeNbCcTBa u 2 2 - Omnpoc, Gecena
WHKEHEPHOU J1€ATEIbHOCTH.
Keiic «JIazepHble TexHOJI0THN» - 32 Yac.
2 OcHoBbl 2D-rpaduku. BekropHas u 2 2 2 becena, mpakTukym.
pacTtpoBas rpaduka.
3 CAIIP. J/IByxMepHOe uepueHue 5 1 4 [TpakTuKyMm.
4 CoreDRAW 2 1 1 [TpakTuKyM.
5 Jlorotu. 2 1 1 [TpakTuKyMm.
6 CoreDRAW — tpaccupoBka. 5 1 4 [IpakTHKyM.
7 Kparkuii npuHnmn paboThl J1asepa. 5 1 4 Hab6nronenue, 6ecena.
Bu el 1azepos.
8 HccnenoBanuss peKxUMOB 00OpaOOTKH 3 - 3 Hasbix paboThI c
Ha CTaHKE JIA3ePHOTO PacKpOsl. 000py1I0BaHUEM
9 JlazepHas rpaBUpOBKa. 5 - 5 Brinosinenue 3a7aHus
Kelica.
10 | JlazepHas pe3ka. 3 - 3 Bremonaenue 3aJIaHus
Kelica.
Keiic «KAnIuTHBHBIE TEXHOJTOTHIW» - 35 Uac.
11 0030p aAIUTUBHBIX TEXHOJIOTUH. 4 2 2 Omnpoc, Gecena
12 | OcHoBHI 3D-rpaduxmu. 0630p 4 2 2 becena, mpakTukym.
OCHOBHBIX mporpamm i 3D-
rpaduku.
13 | KOMITAC-3D. [leraisb. 6 2 4 ITpakTHKyM.
14 | KOMITAC-3D 31 TekcT 3 2 1 ITpakTHKyM.
15 | TINKERCAD. [lerans 3 2 1 [TpakTuKyMm.
16 | TINKERCAD. 31 TekcT 3 2 1 ITpakTHKyM.
17 | Bpenox. 3 1 2 [TpakTuxKym.
18 | Kparkuii npunnun pabotel  3D- 3 2 1 becena, mpakTukym.
TIPUHTEPA.
19 | Cnaiicep Cura. 3 2 1 becena, mpakTukym.
20 IIeuats 3D Mozenu. 3 - 3 Brmmonnenue 3aJaHus
Keiica.
Keiic «CxeMoTeXHUKa» - 28 yacoB.
21 OCHOBBI  CXEMOTEXHUKH. Buner 3 2 1 becena, mpakTukym.
WHCTPYMEHTOB ISl TAUKH.
22 | Tlaiika 2JI€KTPOHHBIX KOMIIOHEHTOB. 4 - 4 becena, mpakTukyMm.
23 | MOHTaX-IEMOHTaX PaaUuOICTANICH, 4 - 4 becena, mpakTukym.
HACTpOMKa NapaMeTpoB.
24 CBeToanoHbIN Ky0 5 - 5 [TpakTuxkym.
25 KIT-nabopsl 3 - 3 [TpakTuKym.
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Brimmonnenne 3a/1aHUs
Keiica.

IIpoekTHAasi 1eATEJIBHOCTD.- 39 YacoB.

27 | Beibop mpoekra. 2 2 2

28 | Peaymzamusi TpoeKTa  pecypcaMu 6 - 6 becena, mpakTukym.
Touku pocra.

29 | Peanmmsanuss mpoekTa  pecypcamu 4 - 4 becena, mpakTHKyM.
Touku pocra.

30 | Peanm3amusi TmpoekTa  pecypcamu 3 - 3 becena, mpakTukym.
Touku pocra.

31 | Peanmmzanus 1mpoekTa  pecypcamu 4 - 4 becena, mpakTukym.
Touku pocra.

32 | Peanmzanus 1mpoekTa  pecypcamu 5 - 5 becena, mpakTukym.
Touku pocra.

33 | Peanmmzanus mpoekTta  pecypcamu 3 - 3 becena, mpakTukym.
Touku pocra.

34 | Peanuzamusi mpoekTa  pecypcamu 4 - 4 becena, mpakTukym.
Touku pocra.

35 | Ilpe3enTanus npoexra. 5 - 5 IIpe3eHTanusi, BbICTaBKa.

36 | 3axmrounTeIHHOE 3aHSATHE 3 3 2 Omnpoc, 6ecena
CTapTOBOTO MOJIYJIS.
HToro yacos: 136 33 103

Pa3nes. OcHoBBI H300peTaTeIbCTBA M HHKEHEPHOM 1eATeJIbHOCTH —
Tema 1. OcHOBBI H300peTaTENILCTBA U MHKEHEPHOU JESITEIbHOCTH.

Conep:xanue y4eOHOIo 1mjiaHa

Teopus: 3nHakoMcTBO ¢ TexHukod TPU3 , oBnageHue TexHukamu: (paHTa3MpoBaHHE, MO3TOBOM

HITYpM, BOOOpaXXEeHHUs, peun

HpaKTI/IKa 3HAKOMCTBO C JAC€TbMHU, C IICJIBIO CO31aHUA KOJIJICKTHUBA U IICUXOJIOT'NYECKOI'O KOM(l)OpTa B
rpymnme. Pa3bicHeHHME IpaBUIl IOBEIECHHUS Ha 3aHATHAX. BBOIHBIM MHCTPYKTaXX IO TEXHUKE
0€30MacHOCTH.
Pa3nea Keiic «J/IazepHble TeXHOJIOrHN»

Tema 2. OcHoBbl 2D-rpaduku. BekropHas u pactpoBast rpaduxa.

Teopus: I'papuueckue penakropsl, HUHTEpdEc U MPUHLKI pabOTHI.
[IpakTHKa: TOCTPOSHNUE MPOCTHIX TEOMETPUUYECKHUX (PHUTYD.
Tema 3 . CAIIP. /IByxmepHOe yepueHue
Teopus: KOMITAC-3D, untepdeiic u npuHIMI pabOTHI.
IIpaktuka: Buneo ypoku no Komnac, nocrpoenue ueprexa
Tema 4. CoreIDRAW
Teopus: unTepdeiic 1 NpUHIMI PabOTHI.
[TpakTuka: Buaeo ypoku, pabota B mporpaMme
Tema 5. Jlorotum.
Teopus: mpoeKTUPOBaHKE TEKCTA HA MOBEPXHOCTHU JETAIIH.
[IpakTHka: co3maHue MakeTa JIOTOTHUTIA.
Tema 6 CoreDRAW — tpaccupoBka.
Teopwusi:, HOATOTOBKA PUCYHKA K JIa3epHOI pe3Ke.
[TpakTuka: Buaeo ypoku, pabota B mporpaMme

Tema 7 . Kpatkuii mpuHimn paboTsl 1a3epa. Busl 1a3epos.

Teopusi: 0030p Ta3epHBIX TEXHOJIOTHUH.
[TpakTHKa: MPOCMOTP MPE3EHTAIINH, BHICO. 3HAKOMCTBO C JIA3ePHO-TPABHUPOBATILHBIM CTAHKOM
Tema 8. MccnenoBanus peskuMOB 00paOOTKHU Ha CTAHKE JTa3€PHOTO PACKPOsL.

Teopus:Grbl Controller, Berbox Lazer Engraver— unrepdeiic mporpaMMsI

[TpakThKa: O3HAKOMJIEHHE C PA3JIMYHBIMU NPOTrpaMMaMM IO JIa3€pHOI I'paBUpPOBKE, HACTPOMKa,
BBIOOP PA3IMYHBIX PEKUMOB PAOOTHI
Tema 9. JIazepHas rpaBUpOBKa.

Teopusi: a3epHasi rpaBUPOBKA MOJTYTOHOB.




[TpakTuka: pabora Ha 000pYIOBAHUU.

Tema 10. JIazepHas pe3ka.

Teopusi: peKUMbl pe3aHus.

[TpakTuka: pabora Ha 000pYIOBAHUU.

Pa3gen Keiic KAjauTHBHBIE TEXHOJIOT U

Tema 11. O630p aJAUTUBHBIX TEXHOJIOTHUH.

Teopus: UV-06nydenue; S3KCTpy3us; CTpYHHOE HaIlbUIEHUE; CIUIaBIICHUE; JAMUHUPOBAHUE.
[TpakTuka: IpocMOTp BUAcOMaTeEpUaia.

Tema 12. OcnoBbl 3D-rpaduku. O630p OCHOBHBIX mporpamm st 3D-rpaduxwu.
Teopus: KOMITAC-3D — cuctema TpeXMEpHOTO MPOSKTUPOBAHMS.
[TpaxTuka: Bugeo ypoku no 3D moaenupoBanuio,

Tema 13. KOMITAC-3D. JleTaisb.

Teopus: KOMITAC-3D - pa6ora ¢ hpopmamu.

[IpakTuKa: co3naHue TPEXMEPHOro OOBEKTA.

Tema 14 KOMITAC-3D 31 Tekcr.

Teopus: KOMITAC-3D - pa6ora ¢ TeKCTOM.

[TpakTHKa: co3aHue TPEXMEPHOTO OOBEKTA C TEKCTOM.

Tema 15 TINKERCAD. [letans.

Teopus: TINKERCAD. - pa6ora ¢ hopmamu.

[IpakTHKa: co3naHue TPEXMEPHOTO OOBEKTA.

Tema 16 TINKERCAD. 31 Tekct

Teopus: TINKERCAD - pabota ¢ TekcToM.

[TpakTHKa: co3ganue TPEXMEPHOTro 0O0OBHEKTA.

Tema 17. bpenoxk.

Teopus: TINKERCAD - pa6ora ¢ jorotunom u Gopmoii.
[IpakTHKa: co3naHue TPEXMEPHOTO OOBEKTA C TEKCTOM.

Tewma 18. Kpatkuit npunnun padotsl 3D-npunTepa.

Teopus: DOBOT MOOZ - 3.

ITpakTHKa: 3HAKOMCTBO CO CTAHKOM.

Tema 19. Cnaticep Cura.

Teopus: cnaiicep Cura 3D — unTepdeiic mporpammbl

[TpakTuka: HacTpoiika MporpamMmbl, BEIOOP Pa3IMUHBIX PEKUMOB paOOTHI
Tema 20. ITewats 3D monenu.

Teopus: 3D neuats getanu.

[TpakTuka: pabora Ha 000pYOBAHUU.

Pa3nen Keiic «CxemoTeXHUKa)

Tema 21. OCHOBBI CXeMOTEXHUKHU. BHUJIbI HHCTPYMEHTOB /715 MaHKH.
Teopusi: OCHOBHBIE OHATHUS U OIIPENIEICHHUS,

[TpakTuKa: MpOCMOTP BUAEOMATEpUAIIA.

Tewma 22. [Talika 3I€KTPOHHBIX KOMIIOHEHTOB.

Teopusi: MapkupoBKa U 0003HAYEHHE DIIEMEHTOB.

[TpakTuka: PaboTa ¢ masyibHUKOM.

Tema 23. MoHTaX-1€MOHTaX paJnoIe€Talel, HaCTPOiIKa IapaMeTPOB.
Teopusi: Kak 3TO YCTPOEHO

[IpakTuka: pa3dop craporo o00pya0BaHUS

Tema 24 CBeToIUOIHBIN KYO.

Teopus: cxema pacrnaiku, alfOPUTM YIPABICHHUS.

[IpakTuka: cOopka KOHCTpYKIIUM KyOa 3x3

Tema 25. KIT-nabopsi.

Teopusi: coctaB Habopa, MapKUPOBKA U KOMITJICKTAIIHSI.

[TpakTuka: paboTta ¢ HasuIbHUKOM.

Tema 26. Ilaiika coocTBennbie KIT-HabopoB..

Teopusi: MapKUpOBKa PaliOKOMIIOHEHTOB.

[TpakTuka: paboTa ¢ masuIbHUKOM,

Paszgea IIpoexkTHast 1eATEILHOCTH

Tewma .27 Be1i6op mpoekTa



Teopus: Beenenue B TBopueckuit mpoekt. [logdop paznuuHbix uaei.
[TpakTuka: pabota ¢ UHTEPHETOM, JHCKYCCHSL.

Tewma .28-34 Peanuzanms mpoekTa pecypcamu TOUKH pocra.

Teopus: IUIaHUPOBAHKE U peANU3aLUs IPOEKTA

[TpakTuKa: BOIUIOIIEHNE UAECH MTPOEKTA C TOMOIIbIO IOCTYITHOTO 000PYyI0BaHUSI.
Tema 35 [Ipe3enTanus npoekra.

Teopusi: mpe3eHTanus MpoeKTa.

[TpakTHKa: 3amuTa MIPOEKTA NN BBICTABKA IIPOEKTOB

Tema 36 3akIIOUUTEIBLHOE 3aHSATUE CTAPTOBOTO MOIYJIA.

Teopusi: o0CyxeHue pe3yabTaToB pabOThl CEKIINH, IUIAHBI Ha OyayIee
[TpakTuka: KoHCepBalusa 000pyAOBaHUs, yOOpKA MOMEILIECHUSI.

I1l. MeToanueckoe obecrevyeHue MporpaMmel

[Tpu peanu3anuu MporpaMMbl IPUMEHSIOTCS Cleaytone (GopMbI MPOBeIeHNs 3aHIATHIA:

® Ha dTare U3yueHHs HOBOT'O MaTepHaa:

— JISKIUS - U3JI0KCHUE TIPEToaBaTeieM NpeMETHON HH(POpMAIIHH;

— OOBSACHEHHE - CJOBECHOE HCTOJKOBAHWE 3aKOHOMEPHOCTCH, CYIIECTBCHHBIX CBOMCTB
U3y4aeMoro 00beKTa, OTACIbHBIX TOHATHUH, SIBICHUI;

— paccka3 - yCTHOE IOBECTBOBATEIbHOE H3JIOKEHHE COJACP)KaHUS y4eOHOro MaTepuaia, He
IpephIBAEMOE BOITPOCAMH K YUaAIIUMCS;

— JIEMOHCTpalMs - HAIJSAHOC MPEABbABICHHE OOYJaroIUMCS IMHAMUYHBIX H300paKCHHIA:
CIO)KETOB, COOBITHIA M SIBJICHWUH B II€JIOM, B TOM YHWCJIC HAyYHBIX IPOIIECCOB, ICHCTBHUS CHCTEM U
MEXaHU3MOB, a TAK)Ke OT/ACIbHBIX MPEJAMETOB — C IEJIbI0 UX M3YYCHUS, ACTATBHOTO PACCMOTPEHUS
U O0CYXKICHHUS;

— Wrpa - MOJICIIMPOBAHUE PA3TMUHBIX KHU3HEHHBIX O0CTOSTEILCTB C IUIAKTHUCCKOMN IICITBIO;

® Ha dTare MPaKTUICCKOH e TeIbHOCTH:

— Oecema - HACTaBHUK IyT€M IIOCTAHOBKHM TIIATEIBHO MPOJTyMAaHHOW CHUCTEMbI BOIIPOCOB
MOJIBOJTUT YYCHUKOB K TIOHUMAHHMIO HOBOT'O MaTepHuaja WM IPOBEPSET YCBOCHHE HMHU YKE
U3YYEHHOTO,

— JIUCKYCCHUSl - TIOCTAHOBKA CIIOPHBIX BOIIPOCOB C IENBI0 OTPAOOTKU YMEHHS OTCTaWBaTh W
apryMEHTHPOBATh CBOIO TOUKY 3PCHHSI,

— mpakTHyeckas paboTa - CaMOCTOSTEILHOE BBINOJHEHHE YYAITUMHCS MPAKTHYCCKUX padoT C
NPUMEHCHHEM YCBOCHHBIX paHee 3HaHUM, YMEHHUI U HABBIKOB,;

® Ha dTare OCBOCHHUS HABBIKOB:

— TBOpYECKOE 3ajaHue - ¢opMa MPOBEACHUS 3aHATHH, IJIe HAPSAAy C 3aJaHHBIMU YCIOBUSAMHU U
HEM3BECTHBIMH JIaHHBIMH, COACPIKUTCS yKa3aHHWE YYalIMMCS Ui CaAMOCTOSITEILHOW TBOPYECKOM
JCSITeIbHOCTH, HAMpaBICHHOW Ha peaJM3allii0 WX JIMYHOCTHOTO TIOTCHIMAda W MOJydYeHHE
TpebyemMoro 06pa3oBaTEIbHOTO IPOAYKTA;

® Ha dTare MPOBEPKU MOTYICHHBIX 3HAHU:

— MyOJMYHOE BBICTYIJICHHE C IEMOHCTPAIMEH Pe3yJIbTaTOB PadOTHI (3allIUTa MPOCKTA);

— IUCKYCCHS;

— peduiekcusi - pa3MBIIIJICHUE, POXKICHUE HOBOTO 3HAHMS, MOCTAHOBKA O0YYArOIIUMCS HOBBIX
neneit o0yuenus, camoorieHka. Ilean pedekcun — BCIIOMHHTD, BBISIBUTH M OCO3HATH OCHOBHBIE
KOMITOHCHTBI JISITEIbHOCTH: €€ CMBICI, THIIbI, CIIOCOOBI, MPOOJEeMbI, TYTH WX PpEUICHUS,
MOJIy4YEeHHBIE PE3yNbTaThl U T.I. be3 MOHUMaHus CITOCOO0B CBOCTO YUCHHSI, MEXaHM3MOB TTO3HAHHMS
y4aIiuecss He CMOT'YT PUCBOUTH T€X 3HAHUHN, KOTOPBIE OHHU TOOBLIH.

bazoBeiM (hopmaToM 0OpazoBaTeabHOro mporecca B «Touke pocTa» SIBISETCS MPOEKTHAS
nesteabHOCTh.  OOpa3oBarenbHas cUCTeMa 0Oa3MpyeTcsi Ha  TEXHOJOTHUYECKHUX  Kelcax,
npeaycMaTpuBacT MPUBUTHE yYAaCTHUKAM HABBIKOB IMPOXOXKIEHHS IMOJHOTO >KU3HEHHOTO IIHMKIIA
CO3JIaHUSI MHXXCHEPHOT'O MPOJYKTa, CKBO3HBIX H300peTaTebCKUX KOMIETeHIMH. [Iporpammbl B
«Touke pocTa», OpUCHTHPOBAHBI Ha PEIICHUE PEaTbHBIX TEXHOJIOTHUECKUX 3a]1ad.

IIpuemMbl U METOAMKH OPraHU3aIMK y4eOHO-BOCIHTATEIILHOTO MPOIIECCa, UCIIOIb3yeMbIe
MIEIaroroM JUTsl peaT3aliiy POrpaMMBbI:



— MeToAMKa MpoOJIEeMHOro OOYy4eHHs - CO3/JaHME TI0J PYKOBOJCTBOM HACTaBHUKA
NpoOJEeMHBIX CHUTyallMii W aKTUBHYIO CAMOCTOSITENIBHYIO JEATENBbHOCTh YYaIIUXCS IO HX
paspelIeHnIo, B pe3ylbTaTe 4Yero M MPOMCXOAUT TBOPYECKOE OBJIAJCHHE MPEIMETHBIMU
KOMITETEHIIMSIMUA U Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH;

— METOJ IIPOEKTOB - CUCTEMa 00yUeHUs, IIPU KOTOPOH oOyuaromuecs: IpuoOpeTaroT 3HaHUsA
¥ YMEHUS B MPOLIECCE MJIAHUPOBAHUS U BBIMOJIHEHUS TOCTETIEHHO YCIIOKHSIOUIMXCS MPAKTUYECKUX
3aJJaHUH - IPOEKTOB;

— KEWC-TeXHOJOTUWs - 3TO TEeXHUKAa OOyuYeHMsI, HCIOJIb3YIOIas ONHCAHUE pealbHON
CUTyallu{, CIELUaJbHO IOATOTOBJIEHHBI MaTepuall C OINHUCAaHMEM KOHKPETHOH IpobieMmsl,
KOTOPYIO HEOOXOIMMO Pa3peInTh B COCTABE TPYIIIIBL;

— o0y4yeHue B Ipymmax - 3TO MPOLECC JTOCTUKEHMS CIaKEHHOCTH, Pa3BUTHE CIIOCOOHOCTH
TPYMNIBI TOCTUTATh PE3YJIbTaThl, KOTOPbIE NEHCTBUTENBHO HY)XKHBI €e¢ wWwieHaMm. B ocHOBe Takoro
00y4yeHHMsI - TUCLUIIIIMHA PA3BUTHUA OOIIEr0 BUACHUS;

— TEXHOJIOTUS OpEeHHCTOPMHUHT (MO3TOBOM IITYPM) - METOJ] KOJUIGKTUBHOTO MOMCKA HOBBIX
uzel A pelieHus TBOPUYECKHX 3a7ay;

— KpeaTuBHOE 00y4YeHHE - CBOOOAHBIN JOCTYIT KaXKI0TO 00yJaroierocs K pecypcam ceTu

WHTepHeT 11 NpoBeieHUs 1aTaCKayTHHT'a;

— METOJ] MPOOJIEMHOTO HM3JIOKEHHUSI - METOJ, MPU KOTOPOM HACTABHUK, MCIOJB3YS Camble
pasinyHble HCTOYHHMKM M CpPEACTBA, MPEeXIe 4YeM M3jlaraTb MarTepuai, CTaBUT Mpodiemy,
dopMynHpyeT MO3HABATENBHYIO 33/1a4y, a 3aTe€M, PACKpbIBasi CUCTEMY JI0Ka3aTelIbCTB, CPAaBHUBAS
TOYKW 3PEHHUs, pa3IMyHble IOAXO[bl, MOKa3bIBAa€T CHOCOO peIIeHUs IMOCTABJICHHOM 3a/layH.
OOyyaromuecs Kak Obl CTAHOBATCS CBUAETEISIMU M COyYaCTHUKAMU HAYYHOI'O ITOMCKA;

— 1npobieMHOe OO0ydeHHE - TEXHOJIOTHs, HaIpaBlIeHHas B IIEpBYI0 oOd4epeab Ha
«B030yxeHue wuHTepecay. OOyueHHe 3aKIIOYaeTcss B CO3JaHMM NPOOJEMHBIX CHTyalHud, B
OCO3HAaHMM M Pa3pelIeHUM 3TUX CUTyalUd B XOJI€ COBMECTHOW JEATENLHOCTH IPU ONTHUMAIbHOM
CaMOCTOSITEIbHOCTH 00YYaIOIIMXCS U 1TOJT OOIIMM HAINPABIISIONINM PYKOBOJCTBOM HACTAaBHUKA;

— METOJA JW3alH-MBIIIJIEHUS — METOJ pa3pabOTKH NPOJIYKTOB, OPHUEHTUPOBAHHBIX Ha
noJjbp3oBarens. Ju3aifH-MBIIIICHHE BCETJa CTAaBUT B IIEHTP MOJB30BATEIBCKHIA 3alPOC M TOJBKO
MOTOM BO3MO>KHOCTH TEXHUYECKOH pean3alii 1 5)KOHOMUYECKHE BO3MOKHOCTH.

@opMbI ATTECTANMU/KOHTPOJIS:

— MyOJIMYHOE BBICTYIUIEHHE C JEMOHCTpAIMel pe3yibTaToB padOThI (3aIuTa IPOEKTa);

— YCTHBIN ONPOC;

— TeCTUPOBAHHUE;

— COpEBHOBAHUE;

— Mpe3eHTaLus;

— BBICTABKa,

— UHTEJJIEKTYaJIbHbIE UTPBI.

IV.MartepuanbHo-TeXHHYeCKOe o0ecnieyeHUe

Jlnist peasin3aluy nporpaMMbl HEOOX0IMMO MaTepHalIbHO-TEXHIUUECKOe 00ecTieyeHue,
paccuMTaHHoe Ha rpynmy u3 10 ygamumxcs.
KomnbroTepHoe 060pynoBaHue:
e HoyrOyku miis pabotsl ¢ 3 /] MoaensMu ¢ mpeayCcTaHOBICHHON OTMIEPallMOHHON CUCTEMOU U
crienanu3nupoBaHHbIM [10 — 10 mT.
[TpodumisHoE 000pyIOBaHUE:
3J1 mpuHTEp YUEOHBIN C TPUHAMICIKHOCTIMHU — | TIT
JlazepHblil rpaBep yueOHBIN ¢ paMoif Ha Koecax — 1 T
Croun pabounii — 5 it
Cryn yuennueckuii — 10 mr
IMastmpuas cranmust — 10 it
Pyunoit uacrpymeHnt — 10 komn
MynpTumeTp — 2 mr
[Tporpamuoe obecrieueHue:
e  BekTopHbIi rpaduuecKuii pe1akTop
e  CAIIP mammHOCTpOUTENBHAS



e CrenumanusupoBanHoe [10 moaroToBku Moeneit 11 aJINTUBHOTO 000PYI0BAHUS
e CnenuanusupoBanHoe 110 ns co3nanus ynpasisitoIMX IPOrpaMM s JIa3€pHBIX CTAHKOB
[Ipe3enTanoHHOE 000PYIOBaHHE:

e lHTEepaTUBHBIN KOMILIEKC

JlononHuTenbHOE 000pyIOBaHUE:

e  BrITspKHas cucTeMa A JIa3epHOTO CTaHKa (PHIIBTPUPYIOIIast

e (Cucrema XpaHEHUsI MaTEpUAJIOB

e  JIOMOJIHUTENBHBIN COTOBBIM CTOJI JJIs Ja3€PHOIO CTaHKa — 1 1T

e  Cron nns 3D-npunrtepa — 1 mr

Cryn oniepaTopa cTaHka — 2 T

e Bepcrak — 3 mt

V.Cnucok JuTepaTrypsbl

HN300peTaTesibCTBO M HHKEHEPUS

Anprmrymnep I'. C. Haiitu unero. BeeneHrne B TEOPUIO pelieHUsT U300peTaTeNIbCKUX 3a/1ad.
— HoBocubupck: Hayka, 1986.;

Wpanos I'. V1. ®opmynsl TBopuecTBa, i Kak Hayuntbhes uzobperars: Ku. g yyammxcs
ct. KitaccoB. — M..: IIpocBenienue, 1994.;

Hukcon Jx. [IpoexktupoBaHue cucrteM: U300peTaTeNbCTBO, aHAIU3 U MPUHATHE PEIICHUMN:
ITep. ¢ anra.- 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.;

Anprirymuiep I'. C., Beptkun . M. Kak crars rennem: JKu3H. cTparerus TBOpY. JUYHOCTH.
— MHn: benopycs, 1994.;

Anprirymnep I'.C. Anroputm u3o0perenus. - M: MockoBckwuii pabounii, 1969.;

Heronaes U. A. ®unocodus texuuku: yueOH. nocooue. — Pocros-na-Jlony: Lentp AI'TY,
1997,

3D wmopeaupoBanne u CAIIP B.H. Bunorpamos, A.Jl. borBunnuko, W.C.
Bumnenonsckuit — «Yepuenue. YueOHUK 1151 001eo0pa3oBaTelbHBIX YUpeKIeHUH», T.MOCKBa,
«Actpenby, 2009.;

N.A. Poiitman, f.B. BragumupoB — «Uepuenue. YyebHoe mocobue s ydamuxcs 9
KJ1acca 00111e00pa30BaTeNIbHBIX YUpeKIeHU», I.Cmonenck, 2000.;

I'epacumoB A. A. Camoyuurens KOMIIAC-3D V9. TpexmepHOe NpPOEKTUPOBAHHUE —
Crpanuu: 400;

[Tpaxos A.A. Camoyuutens Blender 2.7.- CI16.: BXB-Ilerepoypr, 2016.- 400 c.

KomnbroTepHblit MH)KUHUPHUHT : yuebd. mocodue / A. U. boposkos [u ap.]. — CIIO. : U31-Bo
[TonmurexH. ynu-ta, 2012. — 93 c.;

Mamoxun B. H. Beenenue B coBpemennbie CAIIP: Kypc nekuuit. — M.: JIMK Ilpecc,
2010. — 192 ¢.;

AaauTuBHbIe TexHoJdoruu Yuk, Y. O6paboTka MeTamnoB 0e3 cHATUSA CTpyXKku /U.Vuk.—
M.: U3n-Bo «Mupy, 1965.-549 c.;

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

Printing for Science, Education and Sustainable Development D. Ksnecc, K. ®onna, M.
Jzennapo, CC AttributionNonCommercial-ShareAlike, 2013.;

Jlazepubie TexHosorum C. A. Acramuuk, B. C. T'ony6es, A. I'. MaxiakoB. JlazepHble
TEXHOJIOTHH B MAITMHOCTPOCHUH M METAIII000paboTke. — benopycckas Hayka;

Colin E. Webb, Julian D.C. Jones. Handbook Of Laser Technology And Applications
(CripaBOYHMK 110 JIa3ePHBIM TEXHOJIOTUSM U HX IpuMeHeHuo) book 1.-2 — IOP;

Steen Wlliam M. Laser Material Processing. — 2nd edition. — Great Britain: Springer-
Verlag. Beiiko B.I1., ITetpoB A.A. ONOpHBIH KOHCIEKT JIEKIHi 110 Kypey «Jla3sepHble TEXHOIOTHI.
Paznen: Beenenue B nazepusie Texnonoruun.— CI16: CIIGI'Y UTMO, 2009 — 143 c.; Beiiko B.IL,
JIu6encon M.H., Yepmskos I'.'., fkoneB E.b. Bzammo- nelicTBue na3epHOro H3JIY4YCHHS C
BenrecTBoM. — M.: dusmatiut, 2008.;

®pe3epubie TexHosorun Ps6oB C.A. (2006) CoBpemeHHBIE (Gpe3epHbIE CTaHKH W HX
ocHacTka: YueOHoe nocodue Kopsitasiit JI.M. (1963) @pe3sbr;
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CoBpeMeHHbIE  TEHICHIIMM  Pa3BUTUS W OCHOBBI  3(PPEKTHBHON  HKCIUTyaTalllu
oOpabarsiBaromux crankoB ¢ UITY Yysakos A.b. Huwxkuuit Hosropon, HI'TY 2013.;
ITajika u padoTa ¢ 3J1eKTPOHHBIMUA KOMIIOHeHTAaMU Makcumuxud M. A. [laiika MeTauioB
B ipubopoctpoenuu. JI.: LlentpansHoe 6ropo TexHndeckoit nadopmarmu, 1959.;
[Terpynun U. E. ®uznko-xumMuyeckue npoueccsl npu navke. M., «Beiciias mkona», 1972.
JlucTaHuMoOHHBIE H 04HbIe Kypcbl, MOOC, Bi/1€0ypOKH-YPOKH, BeOMHAPBI, OHJIAIH-
MacTepCcKue, OHIAH-KBeCThI H T.[.

MoneaupoBanue https://youtu.be/dkwNj8Wa3YU https://youtu.be/KbSuL_rbEsl
https://youtu.be/2411DY5p3W - Tpu ocHoBHbIX ypoka nmo Kommnacy VR rendering with Blender —
VR viewing with VRAIS;

https://www. youtube.com/watch?v=SMhGEU9LMYW - OqHO M3 MHOTOYUCIICHHBIX BHUJICO
no 6ecratnomy [1O Blender;

JlazepHble TeXHOJIOTHI

https://ru.coursera.org/learn/vveedenie-v-lasernie-tehnologii/lecture/CDO8P/vviedieniie-
vlaziernyie- tiekhnologhii - BBenenue B Ja3epHbIC TEXHOJIOTUH
https://www.youtube.com/watch?v=ulKrig-Eds8 - JlazepHblie TeXHOIOTHH B IPOMBIIILICHHOCTH;

AJUTHTHBHBIE TEXHOJIOTHH

https://habrahabr.ru/post/196182/ - KopoTkas u 3aHMMaTelIbHAs CTaThs ¢ Xabpaxadp O TOM,
KaK HY)KHO HOJI'OTaBJIMBATh MOJICIIb;

https://solidoodletips.wordpress.com/2012/12/07/slicershootout-pt-4/ - 3mecs  MOXKHO
HOCMOTPETh CpPaBHEHUE pPa0OTHI pasHbIX claiicepoB. CTpaHHMIla HAa AHTJIMICKOM, HO TYT BCE
MIOHSATHO U 0€3 CJIOB;

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

https://www.youtube.com/watch?v=vAH_Dhv3170 - IIpomsiinuieHabie 3D mnpuHTEpHI.
Jlazepbl B aITUTUBHBIX TEXHOJIOTHUSIX;

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

https://www.youtube.com/watch?v=h2Im6FuaAWI - Kak co3nath 3¢ddext nmakupoBanHOU
NIOBEPXHOCTH;

https://www.youtube.com/watch?v=g0TGL6Cb2KY - Kak cxematb  MOBEPXHOCTb
npuBiekarenabHol https://www.youtube.com/watch?v=yAENmlubXqA - Pa6ota ¢ 31 pyuxoii;

Cranku ¢ UITY

https://www.youtube.com/watch?v=cPlotOSm3P8&feature=yo utu.be - TIpecc dopmsr.
®pesepoBka Metauia. Ctanok ¢ UITY nmo metamny;

https://www.youtube.com/watch?v=B8a9N2Vjv4l - Kak nematror mpecc ¢opmsr Ilpecc-
dopmMa — CIIOKHOE YCTPOUCTBO ISl TIOTYICHUS U3JENNN PA3IMIHON KOHDUTYpAllMU U3 METAJUIOB,
TUIACTMACC, PE3UHBI M APYTHMX MAaTepPHAaJOB IO JCHCTBUEM JABJICHUS, CO3/1aBa€MOTr0 Ha JIUThEBBIX
mamuHax. [Ipecc-hopma JuTst TUTHS TUTACTMACC TIO TABICHUEM,

https://www.youtube.com/watch?v=paaQKRuNplA - Kommapsr UITV;
https://www.youtube.com/watch?v=PSelbZuGEok - Pabora coBpemenHoro cranka ¢ UITY;

IMajika

http://electrik.info/main/master/90-pajka-prostye-sovety.html - Tlaiika: ouyeHBb TpPOCTHIE
coBetThl. [laiika, (urocel, MPUMOM W O TOM, Kak paboTarh masuibHUKOM? Kakoii masibHUK
UCIIOJIb30BaTh, Kakhe ObIBAIOT (uitockl W mpumnou? M, HEMHOro O TOM, YTO TaKOe MasIbHAsA
CTaHIHAL. ..

Web-pecypchbi: TeMaTHueckue caiiTbl peno3utopuii 3/1 Mmoneneii

https://3ddd.ru - Penosurtopuii 3D monenei;

https://www.turbosquid.com - Peniosutopwuit 3D moneneit;

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

http://www.3dmodels.ru - Pemozutopwuii 3D moeneii;

https://www.archive3d.net - Penozutopuii 3D moaerneii.

J1st o0yqaromuxcst
HN300peTaTesibCTBO M HHKEHEPUS
Anstmrymnep I'. C. Haiitu unero. BBenenue B Teopuio perieHus: 1300peTaTeIbCKuX 3ajad.
— HoBocubupck: Hayka, 1986.;
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https://ru.coursera.org/learn/vveedenie-v-lasernie-tehnologii/lecture/CDO8P/vviedieniie-vlaziernyie-

WBanos I'. 1. ®opmynsl TBOpuecTBa, win Kak Hayuuthes nzodperars: Ku. s ydammxcs
ct. KnaccoB. — M.: Ilpocseuienue, 1994.;

Jukcon Jx. [IpoekTupoBaHue cUCTEM: M300pETATEILCTBO, aHATIU3 M MIPUHATHE PEIICHUM:
[Tep. ¢ 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.;

Anetimrysep I'. C., Beptkun M. M. Kak ctats renrem: )KusH. cTparerus TBOpY. TUYHOCTH.
— MH: benopycs, 1994.;

Heronaes U. A. ®unocodus texuuku: yueOH. mocooue. — Pocros-na-Jlony: Lentp AT TY,
1997,

3D moaesuposanune u CAITP

B.H. Bunorpanos, A.Jl. borBunnukos, 1.C. Bumnenonsckuit — «Uepuenue. YUeOHUK I
0011e00pa30BaTeIbHbIX YUpEXKACHUW», .MockBa, «AcTtpensy, 2009.;

N.A. Poiitman, S.B. BaagumupoB — «Uepuenue. YdyeObHOe mocobue s ydammuxcs 9
KJ1acca 00111e00pa3oBaTeNIbHBIX yUpexkaeHuit», r.Cmonenck, 2000.;
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