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I. [TogscHuuTeIbLHAA 3aNUCKA

Hacrosimas nporpamma no yue6HomMy Kypcy «IIpoMBINUIEHHBIH TU3aifH» co3aHa Ha OC-
HoBe (DenepallbHOr0 KOMIIOHEHTAa T'OCYAApCTBEHHOr0 CTaHAapTa obmero odpasoBanus, Pacrno-
psbxkeHust MunuctepcTBa npocserieHuss PO NeP-23 ot 1 mapta 2019 roga "«O06 yTBepxkIeHHH
METOINYECKUX PEKOMEHIALUHI 110 CO3AAHMAIO MECT ISl pealn3alii OCHOBHBIX M JOIIOJIHATEb-
HBIX 0011e00pa3oBaTEeNbHBIX MPOrpaMM LU(GPOBOro, €CTECTBEHHOHAYYHOI'O, TEXHUYECKOTO H
TYMaHUTapHOTo mnpo¢uieil B 00pa30BaTEeNIbHBIX OpPraHMU3aLUAX, PACHOJIOKEHHBIX B CEJIBCKOM
MECTHOCTH M MaJIbIX ropoJiax, U JUCTAHIIMOHHBIX MPOrpaMM OOydeHHs ONpEeNCHHBIX KaTero-
puii 00yJaronumxcs, B TOM YUCie Ha 0a3e CETEBOTrO B3aMMOJICUCTBHUSA»" U aBTOPCKOM MPOTpaMMBbl

B yuyeOHOM miaHe Ha u3yueHue Kypca «[IpoMBIIUIEHHBIH TU3aiiH» MperycMOTpeHo 34
yaca, o 1 yacy B Heaento. Cpok peanuzanuu-1 rog.

AKTyajJbHOCTb TIporpammbl «IIpoMbIuieHHBIH Tu3aitH» oOycioBieHa Konmenmuein
pa3BuTHs oOpasoBanus nereir PO na 2015-2020 rr., Maiickumu Ykazamu Ilpesunenra PO Ily-
tnHa B.B., Ctparerueidi — 2030 u ap. HOPMATUBHBIMU aKTaMU U MPUOPUTETHBIMU MPOEKTaMU
JOTIOJTHUTENBHOTO 00pa3oBanus PO.

B pamkax Crpaternn-2030, Bce Gojiee BOCTpeOOBAaHHBIMHM CTAHOBSITCS MTPOQECCHN TEX-
HUYECKOro npoduist. PazButue npousBOAUTENBHBIX CHII HEBO3MOXKHO 0€3 TEXHHYECKOTro oOpa-
30BaHUA. B CBS3M ¢ 3TUM MOBBIIIAETCS POJIb TEXHUUYECKOIO TBOPYECTBA B (DOPMHUPOBAHUH JINY-
HOCTH, CIIOCOOHOHU B OyAyIlleM K aKTUBHOMY YYacTHIO B Pa3BUTHH COLMAIbHO-IKOHOMHUYECKOTO
norenuuana Poccun. /laHHas mpakTUKO-OpUEHTHpPOBaHHAs 0Opa3oBaTeibHAsl MpOrpaMma MpH-
3BaHa (OPMHUPOBATH B yyaluxcs MpeanpodeccnoHaibHble KauecTBa, He0OXoauMble s Oyny-
X pabouuX W MHKEHEPHBIX KaJIpOB, CIIOCOOCTBYIOT BBISBICHUIO M Pa3BUTHIO TaJaHTIUBBIX
neTel B 00J1aCTH TEXHUYECKOTO TBOPUYECTBA.

[IpombINUIEHHBIM AU3alH — HAINPABICHUE MAKCUMAIBHO MEXIMCIUIUIMHAPHOE, U TECHO
CBSI3aHO C OCTAJIbHBIMU KBaHTaMu «Touku pocta». B xakom OblI 1leHTpe peOeHOK He oOydJancs,
paboThl MPAKTUYECKON HANPABICHHOCTH MPOXOAAT UMEHHO B HIACHHOW MAaCTEpPCKOH, MOITOMY
0COOEHHO BaXXHO BBISABIISATH PEOST, KOTOPBIE MPOSBIAIOT MHTEPEC K 000PYIOBAHUIO U MOKA3bI-
BAIOT XOPOILIME pe3yJbTaThl B €0 OCBOCHHMH, OHU CMOI'YT B HEKOTOPBIX CIydasx JaBaThb KOH-
CyJIbTalluM pedsiTaM U3 JPYruX LEHTPOB MM JaKe BBIMOJIHATH HEKUE MOJAPSIIHBIE pabOTHl MEX-
JUCHUIIIIMHAPHOTO MPOEKTA.

Heo6xoanmo oTMeTHTh, uTO IIpOMBINIICHHBINH AU3alH SIBJISETCS CBA3YIOIIUM 3BEHOM HE
TOJIBKO BHYTpH «Touku pocrtay, 00beanHss paboThI 10 MPOEKTaM B €MHOE 1IEJI0€, HO U MOXKET
BBITNIOJHATE POJIb PACHpPEENIEHHON ceTH 000pyaoBaHus, Korga L{eHTpsl pa3HbIX pPErHOHOB J0-
MOJHSIOT APYT Apyra 000pyI0BaHUEM U CIICIIHATUCTAMHU.

BBonHBIN MOyNh Tae€T HEOOXOAUMBIE KOMIETEHITUN I JabHEHe paboTel. OCHOBBI
n300peTaTesbcTBa U MHXKEHEPUH, C KOTOPHIMH IIO3HAKOMSTCS YYEHUKH B paMKax MOMIYJ,
chopMUPYIOT HavyallbHbIE 3HAHUSI U HABBIKU JJIS PA3IMYHBIX pa3paOOTOK M BOIUIOIIEHUS CBOMX
UEN U IPOEKTOB B U3Hb C BO3MOXHOCTBIO IOCIEAYIOUIEN nX KoMMepruanuzanuu. OcBoeHne
MHXEHEPHBIX TEXHOJOTUI MOApa3yMeBaeT MOJyueHUE psAa 0a30BbIX KOMIIETEHIUH, BIaJCHUE
KOTOPBIMH KPUTHYECKH HEOOXOIUMO JUIsl pa3BUTHs U300peTaTeNIbCTBA, MHKECHEPUH U MOJIOCK-
HOTO TEXHOJOTHYECKOro MpEeaNpUHHUMATENbCTBA, YTO HEOOXOAUMO JIOOOMY CIEHUAINCTy Ha
KOHKYpPeHTHOM pbIHKe Tpyaa B STEAM-nipodeccusx.

Ilemaroruveckas mesaecooOpa3sHoOCTh

[TporpammMa mpeqHa3HaueHa JUIsl IETEH, HE UMEIOIIUX MOATOTOBKH B PabdOTE C BBICOKO-
TEXHOJIOTHYHBIM 060py;[013aHneM. 3HaHUEe U TOHUMAaHHUE OCHOBHEBIX TGXHOJIOI‘HfI, HCIOJIB3YCMBIX
B [IpoMBIIIUIEHHBIN qHU3aiH, UX OTIIMYHE, OCOOCHHOCTH W MPAKTUKH MPUMEHEHUS TIPpU pa3padoT-
K€ MMPOTOTHIIOB MOKAXXET 00YJAIOIIMMCS, YTO HAMPABICHUE UHTEPECHO U IMEPCTIIEKTUBHO.

Monynp mpearnonaraet B BUAE KEHCOB N3y4eHHE COBPEMEHHOTO TEXHOJIOTHYHOTO 000py-
AOBaHUs, BKIIIOYACT MHTCPCCHBIC 3aJlaHUS Ha CO3aHUC MOILCHef/'I U 3JICMCHTOB KOHCprKLIHfI,
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BBIIIOJTHEHHOTO IO CYHIECTBYIOIUM TEXHOJOTUAM. CIIOXKHBIA MaTepuas IpeaCcTaBiIsIeTcs B po-
CTOM TOCTYIHOU (hopme.

Moy HampaBeH Ha peaau3alfio JUYHOCTHBIX MOTPEOHOCTEH U )KU3HEHHBIX IUIAHOB,
CpeICTBaMU MPAKTHYECKON MCCIIEe0BATENLCKON NesITeIbHOCTH Ha 0a3e COBPEMEHHOT'0 000pyI0-
BaHUs. 3aHATHUS HOCIT THOKHIA XapaKTep ¢ y4eTOM MPEINOYTeHUH, CIIOCOOHOCTEN U BO3PACTHBIX
ocobeHHocTel oOyvaronuxcsi. OCHOBHOE BpeMs ydamniuecs padoTaroT CaMOCTOSATENIBHO U B He-
OOJIBIINX KOMaH/IaxX.

3anstus OyayT npoBoauThes Ha 6aze LleHTpa oOpa3zoBanus upoBOro U ryMaHUTApPHO-
ro npoduiieit «Touka pocTa», CO3JaHHOTO B LEJISAX PAa3BUTHUS U Pealn3alliid OCHOBHBIX U JIOTOJI-
HUTENbHBIX 00I11€00pa3oBaTeIbHBIX MPOrpaMM LHU(POBOro, €CTECTBEHHOHAYYHOIO M T'yMaHH-
TapHOro npoduieii, popMupoBaHHs COLHMATBEHON KYJIbTYphl, IPOSKTHON AEATEIbHOCTH, HApaB-
JICHHOW HE TOJbKO Ha pacIIMpeHHe MO3HABATEIbHBIX MHTEPECOB IIKOJIHHUKOB, HO M Ha CTUMY-
JMPOBAHUE AKTUBHOCTH, MHULIMATHBBI M UCCIIEIOBATEILCKON NESATEILHOCTH 00YUYaIOMINXCS.

Heab ¥ 3a71a4M POrpaMmbl
Ieusb: nensio gaBaseTcs GOPMUPOBAHUE YHUKAIBHBIX KOMIIETEHIMH 110 pPab0Te BEICOKOTEXHOJIO-
TMYHBIM 000pyIOBaHUEM, U300pETaTEeIbCTBA M MHKEHEPUH, U UX NMPUMEHEHHS B MPAKTHYECKOM
paboTe U B MPOEKTax.
3agauu:
Obyuarowue:
ITo3HaKOMUTB ¢ OCHOBAaMM TEOPHH PELLEHUS N300pETATENbCKUX 3a/1a4 U MHKCHEPHH;
Hayunts npoextuposanuto B CAIIP u coznanuto 2D u 3D moaenei;
Hayuuth nmpaktudeckoii paboTe Ha Jla3epHOM 000PYAOBaHHH;
Hayuuth npaktudeckoil paboTe Ha aJITUTHBHOM 000OpYI0OBaHUU;
Hayuutb npaktudeckoit pabote Ha cranke ¢ UITY (ppesepHble cTaHKH);
Hayuuth npaktudeckoit paboTe ¢ pydHbIM HHCTPYMEHTOM;
Hayuutb nmpaktudeckoit paboTe ¢ 37eKTPOHHBIMU KOMIIOHEHTAMU;
Paszsusarowue:
PazBuBath «soft skill» - KOMMYHUKaTUBHOCTb, KPEATUBHOCTh, YMEHHE paboTaTh ¢ MH(pOpMAaIu-
ei;
PazBuBaTh AU3aiiH-MBIIIICHUC,
Pa3BuTue HaBBIKOB CaMOIIPE3CHTALUH, PE(PICKCUN U CAMOOLIEHKHY;
DopMHUpOBaHUE TIO3HABATEILHOIO HHTEPECA, TBOPYECKOTO MBIIIIICHUS.
Bocnumamenvnuvie 3adauu:
[TpuBneup yqamuxcs K MPOSKTHBIM PEIICHUSIM MPo0IIieM;
@opMHpOBaTh UHTEPEC K NPAKTUUYECKOMY IPUMEHEHHUIO 3HAHUN, YMEHUN U HAaBBIKOB B IIOBCE-
JTHEBHOM KU3HU U B JTaJIbHEHIIIEM OOYUYCHHH;
[ToowpATh LEAEYCTPEMIIEHHOCTD, yCEPANE, HACTOMYMBOCTD, OITUMHU3M, BEPY B CBOHU CHJIBL;
[TonTBepxaaTh BBICOKYIO HEHHOCTh TaKHUX CIIOCOOHOCTEH M KauyecTB, KaK SMOLMOHAJIbHAS
YPaBHOBELIEHHOCTh, PACCyIUTENBHOCTD, IMIIATHUS.
[TonnepxuBaTh NpeICTABICHUE YYALMXCA O 3HAYMMOCTH OOILIEYETOBEYECKUX HPABCTBEHHBIX
LIEHHOCTEH, 100pOkKeNaTeIbHOCTH, COTPYAHUYECTBA.
[IpuBMBaTE KyJAbTYpY OpraHM3alMu pabodero mecra, mpaBuia OOpalIeHHS CO CIIOKHBIMH H
OIIAaCHBIMHU UHCTPYMEHTaMU;
BocnuteiBaTe GepeXIMBOCTD U CO3HATENBHOE OTHOLIEHHE K BBEPEHHBIM MaTepHaIbHbIM LIEHHO-
CTSIM.
IlnanupyemMble pe3yJbTaThl H3yYEHHUS Kypca
TpeboBanust k pe3yabTaTaM OCBOCHUS IPOTrPaAMMbI MOJTYJIS.
IIpogheccuonanvnvie u npeomemnvie — Hard Skills:
3HaHUE OCHOB U NMPHHLUIIOB TEOPUU pEILEHUS N300peTaTeNIbCKUX 3ajad, OBJIaJICHUE HavyalbHbI-
MU 0a30BBIMU HaBBIKAMU MHKCHEPHH;




3HaHME U NIOHMMaHue NpuHIUNOB npoekTupoBanus B CAIIP, ocHOB co3naHus U IPOEKTUPOBa-
ausa 2D u 3D mopeneii;

3HaHUE OCHOB W BIJIAJICHHE NPAKTUYECKUMHU Oa3MCHBIMU 3HAHMSIMU B pabOTe Ha CTAHKAX C
Ja3epHBIMHU, aJAUTUBHBIMU M TIPOMBIIIUIEHHBIMU TEXHOJIOTUSMU;

3HaHUE OCHOBAMU U OBJIAZICHUE MIPAKTUYECKUMHU Oa3UCHBIM 3HAHUSIM B pabOTE C 3JIEKTPOHHBIMU
KOMIIOHEHTaMU;

3HaHue TOJB30BATENbCKOTO MHTEpdeiica mpodpmibHoro 110, 6a30BbIX 00BEKTOB MHCTPYMEHTA-
pust

Yuueepcanvuvie - Soft Skills:

YMenue pabotath B KoMaHzae: paboTta B o0meM putMme, 3GHEKTUBHOE pacnpeneieHue 3aaad u
ap.;

Haiitn mpakThueckoe IPUMEHEHUE U CBSA3b TEOPETUYECKUX 3HAHUM, IOJYYCHHBIX B paMKax
LIKOJIbHOM MPOrPaMMBL.

[TonyunTh npakTHYECKUE HABBIKM IUIAHHUPOBAHUS CBOEW KPaTKOCPOYHOM M JIOJATOCPOYHOM
NESITEIbHOCTH;

Hcnonb30BaTh TBOpUECKHE HABBIKM M 3(PPEKTUBHBIE MPUEMBI Ul PEIICHUS MPOCTHIX TEXHUYE-
CKHX 3a/1a4.

Vcnonb30BaTh MOJydYeHHBIE HABBIKM PAa0OThI pa3IMYHBIM MHCTPYMEHTOM B Y4eOHOH M IOBCe-
JTHEBHOM >KU3HU.

YKpenuTh U yCOBEPILIEHCTBOBATh B ce0€ YYBCTBO CAMOKOHTPOJISL U OTBETCTBEHHOCTH 32 BBEPEH-
HBIE [IEHHOCTH.

Pa3BuTh BHUMATENbHOE U MPENyNPEIUTEIFHOE OTHOIICHUE K OKPY)KAIOLIUM JIIOIIM U 000pyno-
BaHUIO B Ipoliiecce padoThI.

I1. YyeOHO-TEMATHYECKUH MJIAH

Ne | HaumeHoBaHue pasneJa, Kosmn4yecTBo 4acoB ®dopMa aTTecTaAllUU
TeMbI
BCero | Teopusi | Mpak-
THKA
1 OcHOBBI M300peTaTENhCTBA H 1 1 - Ompoc, 6ecena
WHXEHEPHOU J1EeATEIbHOCTH.
Keiic «J/IazepHble TexHOTOrHM» - 18 1ac.
2 OcHoBbl  2D-rpaduku. Bek- 2 2 - becena, mpakTukym.
TOpHAsI U pacTpoBas rpaduka.
3 CAIIP. JIByxmepHOE YepueHHe 2 1 1 [IpakTukym.
4 CorelDRAW 2 1 1 [IpakTukym.
5 Jlorotum. 2 1 1 [TpakTukym.
6 Corel DRAW — tpaccupoBka. 2 1 1 [TpakTukym.
7 Kpatkuii mnpuHmum paboThl 2 1 1 Habmionenue, Gecena.
naszepa. Buael nazepos.
8 HccnenoBanust pexuMoB 00- 2 - 2 Haspik paboTsl ¢ o6opynoBa-
paboTKM Ha CTaHKE JIa3epHOTO HUEM
packpos.
JlazepHasi rpaBUpOBKa. 2 - 2 BrinosiHeHue 3aganus kerca.
10 | JlazepHas pe3ka. 2 - 2 BrinosiHeHue 3aganus Kenca.
Keiic «<AQiuTHBHBbIE TEXHOJIOTMW» - 14 yac.
11 O0630p aIIUTUBHBIX TEXHOJO- 1 1 - Omnpoc, 6ecena
Tl




12 | OcnHoBbl 3D-rpaduku. O630p 1 1 - becena, mpakTukym.
OCHOBHBIX IIporpamMMm ais 3D-
rpaduKH.

13 | KOMITIAC-3D. [letaib. 2 1 1 IIpakTukym.

14 | KOMITAC-3D 31 TekcT 2 1 1 ITpakTukym.

15 | bpenok. 2 1 1 IIpakTukyMm.

16 | Kpatkuii mpuHIMn  paboThI 2 1 1 becena, mpakTukym.
3D-npuHTepa.

17 Cunaiicep Cura. 2 1 1 becena, mpakTukym.

18 ITeyatrs 3D Mmonenn. 2 - 2 BrimmonHenue 3amanus Keica.

IIpoexTHasi ieATEIbHOCTD.- 10 yacos.

19 | Beibop mpoekra. 2 2 -

20 | Peanuzanus IpoekTa pecyp- 2 - 2 becena, mpakTukyMm.
camu Touku pocra.

21 Peanmusanus mpoekra pecyp- 2 - 2 becena, mpakTukym.
camu Touku pocra.

22 | Peanuzanusi TpoOEKTa pecyp- 2 - 2 becena, mpakTukyMm.
camu Touku pocra.

27 | Ilpe3enTanus npoexra. 1 - 1 IIpe3eHTanus, BHICTABKA.

28 | 3akimounTeNnbHOE 3aHSTHE 1 1 - Omnpoc, 6ecena
CTapTOBOTO MOAYJISI.
HToro yacos: 34 18 16

Conep:kanue y4e0HOTO0 IJIaHA

Paznesn . OcHOBBI M300peTaTEILCTBA M HHKEHEPHOI 1esATeJIbHOCTH — 1 yac.
Tema 1. OcHOBBI H300peTATENHCTBA U UHKEHEPHOU JESITEIbHOCTH.
Teopust: 3HakoMcTBO ¢ TexHukoi TPU3, oBnageHne TexHukamu: (paHTazupoBaHUE, MO3TOBOM
HITYPM, BOOOPaKEHHS, PEUH
[IpakTika 3HAKOMCTBO C JI€TbMH, C LIEJbIO CO3/IaHUS KOJUIEKTHBA U TICHXOJIOTUYECKOTO KOM-

HUKE 0€30I1aCHOCTH.

Pasznen Keiic «J/lazepHble TexHosiorum» - 18 yac.

Tema 2. OcnoBsl 2D-rpaduku. Bekropnas u pactpoBas rpaduka.

Teopust: I'padbnueckue pegakTopsl, UHTEphEHC U MPUHIIUI PaOOTHI.
[TpakTuka: MOCTPOCHHUE MPOCTHIX TEOMETPUIECKUX (DUTYD.

Tewma 3 . CAIIP. JIByxMepHOE uepueHre

Teopusi: KOMITAC-3D, uatepdeiic u nmpuHIUI pabOTHI.
[TpakTuka: Bungeo ypoku no Komrmac, moctpoeHue ueprexa

Tema 4. CorelDRAW

Teopust: uaTepdeiic ¥ NpUHIKNI pabOTHI.
[IpakTuka: BUIEO YpOKH, paboTa B Iporpamme

Tema 5. Jlorotun.

Teopus: MPOEKTUPOBAHKE TEKCTA HA MOBEPXHOCTH JCTAH.
[TpakTHKa: co31aHue MakeTa JIOTOTHUIIA.

Tema 6 CoreIDRAW — tpaccupoBka.

Teopusi:, TOATOTOBKA PUCYHKA K JIA3€PHOM pe3Ke.
[IpakTuka: BUIEO YpOKH, paboTa B Iporpamme

¢dopra B rpynme. PazbsicHeHre mpaBuil MOBEACHUS Ha 3aHITHIX. BBOMHBIN HHCTPYKTaX MO TEX-




Tewma 7 . Kpatkuit npuHImn paboTs Ja3zepa. Buasl mazepos.
Teopusi: 0030p Ta3epHBIX TEXHOJIOTHH.
[IpakTuka: mpoCMOTp NMpE3eHTALNHU, BUAEO. 3HAKOMCTBO C JIa3epHO-TPABUPOBAIBHBIM CTAHKOM

Tewma 8. UccnenoBanust pe>kMMOB 00pabOTKH Ha CTAHKE JIA3€PHOTO PACKPOSI.

Teopusi:Grbl Controller, Berbox Lazer Engraver— unrepdeiic mporpamMmsl

[IpakTuka: 03HAKOMJIEHHE C Pa3IMYHBIMHU MPOrpaMMaMH IO Ja3epHOW IPaBUPOBKE, HACTPOMKA,
BBIOOP Pa3IMUHBIX PEKUMOB pabOTHI

Tema 9. JlazepHast rpaBUpOBKa.
Teopusi: na3epHas rpaBUPOBKA MOJTYTOHOB.
[Tpaktuka: pabora Ha 000PYJOBAHUH.

Tema 10. JIazepHas peska.
Teopusi: pexxuMbl pe3aHus.
[Tpaktuka: pabora Ha 000PYJOBAHUH.

Pasznea Kelic «KAQaUTHBHEIE TeXHOJIOrHN» - 14 gyac.

Tema 11. O630p amTUTUBHBIX TEXHOJIOTHH.

Teopus: UV-00myuenue; SKCTpy3ust; CTpYHHOE HaIbUICHUE; CIUIaBIICHUE; JIAMUHUPOBAHHUE.
[IpakTuka: mpocMOTp BUAEOMATEpHATIA.

Tewma 12. OcuoBsl 3D-rpaduku. O630p OCHOBHBIX Mporpamm s 3D-rpadukmu.
Teopus: KOMITAC-3D — cucrema TpeXxMepHOTO POEKTUPOBAHUSI.
[IpakTuka: Buaeo ypoku no 3D MoaeaupoBaHHuIo,

Tema 13. KOMITIAC-3D. [letans.
Teopusi: KOMITAC-3D - pabora ¢ hopmamu.
[TpakTHKa: co31aHue TPEXMEPHOTO O0BEKTA.

Tema 14 KOMITAC-3D 31 TekcT.
Teopusi: KOMITAC-3D - pabGoTa ¢ TEKCTOM.
ITpakTuka: co3gaHue TPEXMEPHOro 00BEKTA C TEKCTOM.

Tema 15 TINKERCAD. Jlerans.
Teopusi: TINKERCAD. - pabota ¢ ¢popmamu.
[TpakTHKa: co31aHue TPEXMEPHOTO O0BEKTA.

Tema 16 TINKERCAD. 31 Texct
Teopusi: TINKERCAD - pa6ota ¢ TeKCTOM.
IIpakTuka: co3gaHue TpeXMEpHOro 0OBbEKTA.

Tema 17. bpenok.
Teopusi: TINKERCAD - pa6ota ¢ 70roTunom u popMoi.
[TpakTHKa: co31aHNE TPEXMEPHOTO O0BEKTA C TEKCTOM.

Tewma 18. Kpatkuit npunnun padotsl 3D-npuHTepa.
Teopus: DOBOT MOOZ - 3.
[IpakTuka: 3HAKOMCTBO CO CTAaHKOM.

Tema 19. Cnaiicep Cura.

Teopusi: cnaiicep Cura 3D — unrepdeiic mporpaMMsl

[IpakTrKa: HaCTpOWKa MPOTrPaMMBI, BEIOOP pa3IHMYHBIX PEKUMOB PabOThI
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Tewma 20. ITeuats 3D Mozmenu.
Teopus: 3D neuats aeranu.
[TpakTuka: pabora Ha 000PYIOBaHUH.

Paznen IlpoexkTHast AesiTeJIbHOCTDb.- 10 yacos.

Tema .27 Beibop npoekTa

Teopus: Beenenue B TBopueckuii mpoekT. [log0op pa3mudHbIX HACH.
[TpakTuka: paboTa ¢ UHTEPHETOM, JUCKYCCHUSI.

Tema .28-34 Peanuzauus npoekra pecypcamu TOUKH pocTa.
Teopusi: muiaHupoBaHKUe U peanu3anus NpoeKTa
[IpakTrKa: BOIUIOIIEHUE AU TIPOCKTA C TIOMOIIBIO TOCTYITHOTO 000PY/I0BaHHUS.

Tema 35 Ilpe3enTanus npoexra.
Teopusi: npe3eHTanys MpoeKTa.
IIpakTuka: 3amuTa NpOEKTa UM BbICTaBKa POEKTOB

Tema 36 3akIr0uMTENBLHOE 3aHITHE CTAPTOBOTO MOZYJIS.
Teopus: oOCykaeHNE PE3yIBTaTOB PaOOTHI CEKIINH, TIAaHBI Ha OyayIee
[TpakTrka: KoHCepBalHs 000pyIOBaHUs, YOOpPKa MTOMEILICHHS.

III.MeTtoauveckoe odecrnieyeHue NpOrpaMMbl

[Ipu peanmzanuu mporpamMMbl MPUMEHSIOTCS clieayroniue (GopMbl MPoOBedeHUs 3aHs-
THii, YCTQaHOBJICHHbIE METOAMYECKHUMH YyKa3aHUAMHU (QenepaibHoro Thioropa PoHIa HOBBIX
dhopm pa3BuUTHS 00pa30BaAHUS:

® Ha DTaIlc HU3YyUCHUSA HOBOI'O MaTcpuaa:

— JICKIIUS - U3JI0KEHHUE TIPETiojaBaTesieM MpeIMeTHOM HH(popMaInu;

— OOBSICHEHHE - CIOBECHOE HMCTOJIKOBAHHE 3aKOHOMEPHOCTEH, CYIIECTBEHHBIX CBOWCTB
M3y4aeMoro o0beKTa, OTJACIbHBIX TOHATHH, IBJICHUN;

— paccka3 - YCTHOE MOBECTBOBATEIHHOE M3JIOKECHHE COACpXKAHHS y4eOHOro Marepuaa,
HE TIPEPHIBAEMOE BOIIPOCAMH K yUaITUMCS,

— ACMOHCTpalus - HArjIaaAHOC IMPCAbABIICHUC 06y‘-IaIOH_[I/IMCSI JIUHAMHUYHBIX 1/1306pa>1<e-
HUMN: CIOKETOB, COOBITUI U SIBICHHUH B IIEJIOM, B TOM YHCJIC HAYYHBIX MPOIECCOB, NEUCTBUS CH-
CTCM U MCXAaHU3MOB, a4 TAKKC OTACJIBHBIX IMPEAMCTOB — C LCJIbIO UX U3YUYCHUS, ACTAJILHOTO pac-
CMOTPEHHUSI U OOCYKICHNS,

— urpa - MOACIUPOBAHUC PA3JINYHBIX JKXU3HCHHBIX OGCTOHTGHBCTB C ,Z[I/II[aKTI/I‘-IeCKOI\/JI e-
JIBIO;

® Ha HTare NPAKTUYECKOHN JAESTEIbHOCTHU:

— Oecena - HaCTaBHUK IyTEM MOCTAHOBKH TIIATEIHHO MPOJTYMAaHHON CHCTEMBI BOIIPOCOB
noABOAUT YYCHUKOB K TIOHUMAHWUIO HOBOI'O MaTcpuajia UJin MpoBEPACT YCBOCHHUC UMH YiKC U3Y-
YEHHOTO,

— IUCKYCCHUS - TIOCTAHOBKA CIIOPHBIX BOIPOCOB C IIENIBI0 OTPAOOTKH YMEHHS OTCTaUBAaTh
1 apTYMEHTHUPOBAThH CBOIO TOUKY 3PCHHUS;

— IpaKkTUYecKas paboTa - CaMOCTOSITEIbHOE BBIIMOJIHEHUE YYATUMUCS TPAKTHUECKUX pa-
00T ¢ MpUMEHEHNEM YCBOCHHBIX paHee 3HaHWM, YMEHUN 1 HABBIKOB;

® Ha DTaIl¢ OCBOCHHS HABBLIKOB.

— TBOPYECKOE 3a/1aHne - (hopMa IIPOBEACHMS 3aHATHH, T/I€ HAPSIAY C 3aJJaHHBIMHU YCJIOBH-
SAMH U HCU3BCCTHBIMU JAaHHBIMHU, COACPIKUTCA YKA3aHUC YHAIIUMCS IJIsA CaMOCTOSITEIbHON TBOP-
YECKOH JESITeIIbHOCTH, HAIIPABICHHOW HA peaM3aIfio UX JUYHOCTHOTO MOTECHIMANA U TIOJTyde-
HUE TpeOyeMoro 00pa3oBaTeIbHOTO MPOIYKTa;

® Ha HTare MPOBEPKH MOTYyUYECHHBIX 3HAHUM

7



— MyOJIMYHOE BBICTYIJICHHE C IEMOHCTpAIIEH pe3yIbTaToB paboThl (3aLIUTa MPOCKTA);

— IUCKYCCHS;

— pednexcus - pa3MbIlUIEHHE, POXKIECHHE HOBOI'O 3HAHMS;, IMOCTAaHOBKA OOYYaIOUIMMCS
HOBBIX IIeJiell 00ydeHus, camooleHka. llemn pedriexkcun — BCIIOMHHUTDH, BBISIBUTH U OCO3HATh
OCHOBHBIE KOMIIOHEHTBI JIEATEIIbHOCTU: €€ CMBICH, THIIbI, CIOCOOBI, TPOOIEMbI, TyTH UX perie-
HUS, TOJTYYEHHbIE Pe3yNbTaThl U T.N. be3 moHMMaHus COCOOOB CBOETO YUEHHUs, MEXaHU3MOB
MO3HAHUS yJallrecs He CMOTYT MIPUCBOMUTDH TEX 3HAHHM, KOTOPbIE OHU JJOOBUIH.

bazoBbiM (hopmatom oOpazoBaTesbHOTO Mpoliecca B «Touke pocTay sSBISETCS MPOEKTHAS
nesTenbHOCTh. OOpa3oBarenbHas cucTeMa 0a3HpyeTcss Ha TEXHOJOTHYECKHX Kelcax, Mpeay-
CMaTpUBaeT MPUBUTHE YYACTHUKAM HABBIKOB MPOXOXACHUS MOJTHOTO )KU3HEHHOTO IIUKJIA CO3/1a-
HUSI MH)KEHEPHOTO MPOIYKTa, CKBO3HBIX M300peTaTeNbCKuxX KoMmneTeHuui. [Iporpammsl B «Tou-
K€ POCTay», OpPUEHTUPOBAHBI HA PEILIEHUE PeaTbHbIX TEXHOJOTUYECKHUX 3a/1ay.

IIpuemMbl ¥ METOAMKH OpPraHU3ALMHU Yy4eOHO-BOCIUTATEIHHOIO MPOIECCa, UCIOIb3Yye-
MbI€ [I€JJar0roM JJIsl peau3aly IPOrpaMMBbl:

— METOJMKA MPOOJIEMHOT0 OOYYEHHUsl - CO3[JaHHe TOJ PYKOBOJCTBOM HAaCTaBHHMKA IpPO-
OJIEMHBIX CUTYyallUd U aKTUBHYIO CAMOCTOSITENIbHYIO JESTENIbHOCTh yYaIIMXCs M0 UX paspelie-
HUIO, B PE3yJbTaTe Yero U MPOUCXOAUT TBOPUECKOE OBJIAJCHHE MPEAMETHBIMU KOMIETCHIIUSMHU
Y pa3BUTHE TBOPUECKUX CIIOCOOHOCTEI;

— METOJ] POCKTOB - CUCTEMa 00y4eHUs, IPU KOTOPOH oOydaromuecs NpruooOpeTaioT 3Ha-
HUSL U YMEHHUA B Ipoliecce TUIAHUPOBAHUS U BBITIOJHEHUS TOCTENEHHO YCIOXKHSIOMUXCS MpaK-
THUYECKUX 3aJaHUM - IPOEKTOB;

— KeMC-TeXHOJIOTHUS - 3TO TEXHUKA 00y4YeHHsI, HCIOJIB3YIOIasl OMMCAaHUE pPealbHOU CHUTY-
alMy, CIIeIMaIbHO MOATOTOBICHHBIN MaTepHall ¢ ONMMCAaHUEM KOHKPETHOH MpoOeMbl, KOTOPYIO
HE00XO0IMMO pa3pelinuTh B COCTaBE IPYIIIbI;

— 00y4eHue B Tpymnmax - 3TO MPoIece JOCTHKEHHS CIaKEHHOCTH, Pa3BUTHE CIIOCOOHOCTH
TpyNIbl JOCTUTATh Pe3yJbTaThl, KOTOPbIE IEWCTBUTEILHO HYXKHBI €€ ujeHaM. B ocHoBe Takoro
o0OydeHUs - TUCIUTUIMHA Pa3BUTHUS OOIIETO BUICHUS;

— TEXHOJIOTHSI OPEHHCTOPMUHT (MO3TOBOM IITYPM) - METOJ KOJUICKTUBHOTO IOMCKa HO-
BBIX UJIH /s peIIeHHs TBOPUYECKUX 33/1a4;

— KpeaTHBHOE 00ydeHUE - CBOOOIHBINA TOCTYIT KaXKI0T0 00YJaromerocs K pecypcam CeTH

WuTepHeT /Ui npoBeeHus 1aTaCKayTHHT ',

— METOJ1 IPOOJIEMHOTO U3JIOKEHUS - METOJ, IPU KOTOPOM HACTABHUK, UCTIOJIb3Ys CaMble
pa3nUYHbIC HICTOUYHUKHU U CPEJICTBA, MIPEKIE YEM H3JIaraTb MaTepuall, CTaBUT mpodiemy, Gpopmy-
JUpPYET MO3HABATEIbHYIO 3a/auy, a 3aTeM, PacKpbIBas CUCTEMY JI0Ka3aTeIbCTB, CPAaBHUBAS TOY-
KU 3pEHUs, pa3IMYHbIC MOIXObI, TOKA3bIBAET CIIOCOO pelIeHUs MOocTaBIeHHON 3anaun. O0yya-
IOLUECS KaK Obl CTAHOBSITCSI CBUJETENSIMU U COYYaCTHUKAMH Hay4YHOTO TOUCKa;

— npo0byieMHOe 00y4YeHHUE - TEXHOJIOTHs, HalpaBJIeHHasl B TIEPBYIO OUepeb Ha «BO30YXK-
neHue uHTepecay. OOydyeHune 3aKioyaeTcsl B CO3AaHUH MPOOJIIEMHBIX CUTYallWii, B OCO3HAHUH U
pa3pelIeHny 3TUX CUTYallui B XOJle¢ COBMECTHOW NEATENBbHOCTH NMPU ONTUMAIBbHON CaMoCTOs-
TEIBHOCTH O0YYaIOUINXCS U MOJT OOIIMM HAIPaBJISIFOIIMM PYKOBOACTBOM HAaCTaBHUKA;

— METOJ JU3alH-MBIIUICHUS — METOJ pa3pabOTKH MpPOAYKTOB, OPHEHTHUPOBAHHBIX Ha
noJsib3oBarens. Jlu3aiiH-MbIIIEHUE BCET/Ia CTAaBUT B LIEHTP MOJIb30BATENLCKUIA 3alIpOC U TOJIBKO
MIOTOM BO3MOKHOCTH TEXHHUYECKOW pean3aluy 1 SKOHOMUYECKHUE BO3MOKHOCTH.

®opMbI aTTECTAIMM/KOHTPOJIAA YCTAaHOBJICHHBbIE METOAMYECKUMH YyKazaHUIMH (ene-
panpHOTO ThioTOpa POHAA HOBBIX (HOPM pa3BUTHUS OOPA30BAHUSA:

— myOJUYHOE BBICTYIUICHHUE C IEMOHCTpAIMel pe3yIbTaToB paOdOTHI (3alUTa MPOeKTa);

— YCTHBIU OIIPOC;

— TECTUPOBAHMUE;

— COPEBHOBAHUE;

— Ipe3eHTaLus;

— BBICTABKa;

— UHTEJUJIEKTYyalIbHbIE UTPBL.



IV.MarepuajibHO-TeXHHYECKOE o0ecriedyeHue

Jlnis peanu3anuu nporpaMMbl HEOOX0AUMO MaTepUAIbHO-TEXHUYECKOE 00ecrieueHue,
paccunTaHHoOe Ha rpynny u3 10 ygamuxcs.
KomnbrorepHoe o60pynoBaHue:
. HoytOyxu mis pabotel ¢ 3 /] MoaesiMu ¢ IpeyCTaHOBJIEHHON ONepallmOHHOM
cucteMol u ciennanusupoBadHbiM [10 — 10 .
[IpodunpHOE 06OpYyHOBaHHUE:
3/1 npuHTEp YueOHBIH ¢ NPUHAATIESKHOCTAMH — | 1T
JlazepHblii TpaBep yueOHBIN ¢ pamMoii Ha Koyiecax — | mT
Cron paGounii — 5 mT
Cryn yuennyeckuit — 10 mt
PyuHnoit uncTpyMeHT — 1 komn
MynsTUMETp — 2 T
[Tporpamuoe obecnieueHue:

. BektopHblii rpaduuecKuil peaakTop

. CAIIP mammHocTpOUTEIbHAS

) CrnenmnamzupoBarHoe [1O moaroroBku Moaeneit A aqguTHBHOTO 000py10Ba-
HUSA

° CnenunamuzupoBanHoe [1O nst co3nanust ynpapisiiOUUX MPOrpaMMm IS J1a3ep-

HBIX CTAHKOB
[Ipe3eHTanoHHOE 000PYIOBaHHE:

. WHTEepaKTUBHBIN KOMIUIEKC

JlononHuTeIRHOE 000PYIOBaHNE:

. BrITskHAs cucTema 171 J1a3epHOTo CTaHKa (PHIIbTPUPYIOIast

. Cucrema XpaHEHHs MaTEpUaAJIOB

) JIonOTHUTEIBHBIA COTOBBIN CTOJ JIS JIA3€PHOTO CTaHKa — 1 1T
] Cron ans 3D-npunTepa — 1 mt

L Cryn oneparopa cTaHka — 2 T

V.Cnncok aurepaTypsbl

N300peTaTe/ibCcTBO M HHKEHEPHS

Anprmrynnep I'. C. Haiitu unero. BBeneHue B TEOpUIO pelieHUs H300peTaTenbCKUX 3a-
na4. — HoBocubupck: Hayka, 1986.;

WBanos I'. . ®opmyinbl TBOpuecTBa, win Kak HayunThest u3obperats: Ku. [ yuamux-
ca ct. KimaccoB. — M.: IIpocsenienue, 1994.;

Huxcon JIx. IlpoekTupoBaHue cUCTEM: M300pETaTeNbCTBO, aHAU3 M MPUHSATHE pelle-
Huii: Ilep. ¢ aari.- M.:Mwup, 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.;

Anprmrynnep I'. C., Beprkun M. M. Kak crate renuem: XKu3H. crparerus TBOpY. JUYHO-
ctu. — MH: benopycs, 1994.;

Anprarymnep I'.C. Anroputm uzo0perenus. - M: MockoBckuii pabounit, 1969.;

Heromaes . A. ®unocodus texnuku: ydeOH. mocoome. — PoctoB-Ha-/{ony: LleHTp
AI'TY, 1997.;

3D moaenupoBanne u CAIIP B.H. Bunorpanos, A.Jl. borBunuukos, U.C. Bumine-
noibckuil — «Yepuenue. Y4yeOHUK A 00IIeoOpa3oBaTENbHBIX YUpekIAeHUN», T.Mocksa,
«Actpenby, 2009.;

N.A. Poiitman, f1.B. BragumupoB — «YUepuenue. Yue6HOe mocobue [uist yyamumxcs 9
KJ1acca 001eo0pa3oBaTeIbHBIX yUpexKaeHu», T.CMoneHck, 2000.;
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I'epacumoB A. A. Camoyuutens KOMITAC-3D V9. TpexmepHoe NPOEKTUPOBAHUE —
Crpanun;: 400;

[IpaxoB A.A. Camoyuutens Blender 2.7.- CII6.: BXB-Iletepoypr, 2016.- 400 c.

KommbrorepHsiii HH>XKHHUPUHT : yaeb. mocodue / A. 1. boposkos [u ap.]. — CII6. : U3n-
Bo [lonutexH. yH-Ta, 2012. — 93 c.;

Mamoxun B. H. Beenenue B coBpemennbie CAIIP: Kypce neknuii. — M.: JIMK Ilpecc,
2010. — 192 c.;

AnTUTUBHBIE TeXHOMOornU YUk, Y. O6paboTka MeTamioB 0e3 CHATHA CTPYKKH /Y. Yuk.—
M.: U3n-Bo «Mup», 1965.-549 c.;

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

Printing for Science, Education and Sustainable Development 3. Ksnecc, K. ®onna, M.
Hzennapo, CC AttributionNonCommercial-ShareAlike, 2013.;

Jlazepubie Texnosornu C. A. Acramuuk, B. C. T'onyGes, A. I'. Maknakos. JlazepHbie
TEXHOJIOTUH B MAIIMHOCTPOEHUH U MeTaioobpaboTke. — benopycckas Hayka,

Colin E. Webb, Julian D.C. Jones. Handbook Of Laser Technology And Applications
(CripaBOYHHK TIO JIa3€PHBIM TEXHOJIOTUSAM H UX MpUMeHeHH0) book 1.-2 — IOP;

Steen Wlliam M. Laser Material Processing. — 2nd edition. — Great Britain: Springer-
Verlag. Beiiko B.IL., ITetpoB A.A. OnopHbIil KOHCTIEKT JIEKIUH 10 Kypcy «JlazepHble TEXHOJIO-
run». Paznen: Beenenue B nazepusie Texnonorun.— CI16: CITOI'Y U'TMO, 2009 — 143 c.; Beiiko
B.I1., JIu6encon M.H., Yepssixos I'.I'., SIkoneB E.b. B3aumo- neiictBue 1a3epHOro u3IydeHus ¢
BemecTBOM. — M.: @u3matimt, 2008.;

®pe3epubie TexHosoruu Ps6o C.A. (2006) CoBpeMeHHbIE (ppe3epHbIe CTAaHKH U UX
ocHacTka: YueOHoe nocooue Koportasiii J[.M. (1963) dpe3wr;

CoBpeMeHHbIE TEHACHIIUN Pa3BUTH U OCHOBBI 3(p(PEeKTUBHOM SKCIUTyaTauu 00padaThi-
Batomux crankoB ¢ UITY Uysakos A.b. Huwxnuii Hosropoa, HI'TY 2013.;

ITaiika u padora ¢ 3JIeKTPOHHBIMH KOMIOHeHTaMM Makcumuxud M. A. Ilaiika me-
Ta;moB B mpubopoctpoerud. JI.: [lenTpanpHoe 610po TexHuueckon nudopmaruu, 1959.;

ITerpynun U. E. ®usuko-xumuyeckue mpoueccsl pu mnaiike. M., «Bpicmas mkomna,
1972.

JuctanuuonHbie M 04HbIe Kypcbl, MOOC, BH1€0ypOKH-YPOKH, BeOMHAPHI, OHJIANH-

MacTepCcKue, OHJIaiH-KBeCThI U T.[.

MopeanpoBanue https://youtu.be/dkwNj8Wa3YU https://youtu.be/KbSul._rbEs]
https://youtu.be/241IDY 5p3W - Tpu ocHoBHbIX ypoka o Kommacy VR rendering with Blender
— VR viewing with VRAIS;

https://www. youtube.com/watch?v=SMhGEu9LmYw - OgHO U3 MHOTOYMCIIEHHBIX BH-
neo o 6ecrutataomy 10 Blender;

JlazepHble TEXHOJI0TUU

https://ru.coursera.org/learn/vveedenie-v-lasernie-tehnologii/lecture/CDO8P/vviedieniie-
vlaziernyie- tiekhnologhii - BBenenne B Ja3epHble TEXHOJIOTUU
https://www.youtube.com/watch?v=ulKrig-Eds8 - JIazepHbie TeXHOIOTHN B TPOMBIIIIICHHOCTH;

ATUTHBHBIE TEXHOJIOTHI

https://habrahabr.ru/post/196182/ - KopoTkass u 3aHMMaTelbHasl CTaThsi ¢ Xxabpaxabp o
TOM, KaK HY>KHO MOJATOTaBIINBATH MOJICTIb;

https://solidoodletips.wordpress.com/2012/12/07/slicershootout-pt-4/ - 3aech MOXHO TO-
CMOTpPETh CpaBHEHUE pa0OTHI pa3HBIX cialicepoB. CTpaHHWIla Ha aHTJIMKWCKOM, HO TYT BCE TIOHST-
HO M 0€3 CJIOB;

https://www.youtube.com/watch?v=jTd3JGenCco - AqIUTHBHEIE TEXHOJOTUHY;

https://www.youtube.com/watch?v=vAH Dhv3170 - IIpombimenusie 3D mpuHTEpHI.
Jlazepsbl B aITATHBHBIX TEXHOJIOTHSIX;

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

https://www.youtube.com/watch?v=h2Ilm6FuaAWI - Kak co3gate 3¢dekr makupoBaH-
HOM MOBEPXHOCTH;
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https://www.youtube.com/watch?v=g0TGL6Cb2KY - Kak caenaTe MOBEpXHOCTh IMpH-
BIIeKaTeNbHOMU https://www.youtube.com/watch?v=yAENmIubXqA - Pa6ora ¢ 3]/ pyukoii;

Crankn ¢ UITY

https://www.youtube.com/watch?v=cPlotOSm3P8&feature=yo utu.be - Ilpecc dopmsr.
®peszepoBka Metauia. Cranok ¢ UITY no meramy;

https://www.youtube.com/watch?v=B8a9N2Vjv4l - Kak nmenator mpecc dopmsr [Ipecc-
(bopma — CJI0)KHOE YCTPOMCTBO JUISl OJTYUYECHUS U3ACIUNA pa3InyHON KOH(PUTYpAlMU U3 METal-
JIOB, MJIACTMACC, PE3UHBI U IPYTUX MAaTepHalIOB MO/ JEHCTBUEM JaBIICHUS, CO3/1aBa€MOro Ha JIH-
TheBbIX MamuHax. [Ipecc-hopMa Asist TUThS MIACTMACC TIOT JABICHUEM;

https://www.youtube.com/watch?v=paaQKRuNplA - Kommapsr UITVY;
https://www.youtube.com/watch?v=PSelbZuGEok - PabGora coBpemeHHOro cTaHkKa ¢
4yIry;

H300peTaTe/ibcTBO U HHKEHEPHS

Anermrymnep . C. Halitu unero. BBeneHrue B TeOpurio pelieHus] M300peTaTesbCKuX 3a-
nad. — HoBocubupck: Hayka, 1986.;

NBanos I'. U. ®opmynsl TBOpuecTBa, uin Kak Hayunthest nzoopetath: K. Jnsa ygammx-
cs ct. KnaccoB. — M.: Ilpocsemienue, 1994.;

Hukcon JIx. [IpoexkTupoBaHue CUCTEM: W300pETATEIbCTBO, aHAIU3 W MPUHATHE pEIlie-
Huii: Ilep. ¢ anrn.- M.:Mwup, 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.;

Anprmrynnep I'. C., Beprkun M. M. Kak crate renuem: XKu3H. crparerus TBOpY. JUYHO-
ctu. — MH: benopycs, 1994.;

Heronaes . A. ®unocodpus texHuku: yueOH. mocodbue. — PoctoB-Ha-Jlony: Llentp
AI'TY, 1997.;

3D moneauposanune u CAITP

B.H. Bunorpanos, A./l. borBunaukos, 1.C. Bumnenonsckuii — «Yepuenue. YueOHUK
111 00111e00pa30BaTeNbHBIX YUPEKICHU», T.MocKBa, «AcTtpenby, 2009.;

N.A. Poittman, S1.B. BnagumupoB — «Uepuenue. YaeOHoe mocodue st ydarmxcst 9
KJ1acca 001eo0pa3oBaTeNbHBIX YUpexkaeHui», .CmoneHck, 2000.;

I'epacumoB A. A. Camoyuutenr KOMIIAC-3D V9. TpexmepHoe MpOEKTHUPOBAHUE —
Crpanui: 400;

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

KomnbroTepHslit ”HKUHUPUHT: yuel. mocodue / A. U. bBoposkos [u ap.]. — CII6. : U3a-
BO [lonurtexH. yH-Ta, 2012. — 93 c;

ANTMTUBHBbIE TEXHOJIOTHH

Yuk Y. O6pabotka metaiioB 0e3 cHiatus cTpykku /Y. Yuk.—M.: U3n-Bo «Mup», 1965.—
549c.;

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

JlazepHble TEXHOJIOTUU

C.A. Acramuuk, B. C. T'ony6eB, A. I'. MaknakoB. JlazepHble TEXHOJIOTUH B MAIIWHO-
CTPOCHHUH U METaIII000padoTke. — benopycckas Hayka;

Colin E. Webb, Julian D.C. Jones. Handbook Of Laser Technology And Applications
(CripaBOYHHUK 10 JIa3€PHBIM TEXHOJIOTHSIM M X NTpUMeHeHnt0) book 1.-2 — [OP;

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

Beiixo B.IL., Jlubencon M.H., Uepssixos I'.I"., SlkosneB E.b. B3aumopeiicTBue nazepHoro
M3Iy4YeHHus ¢ BemectBoM. — M.: @duzmaraur, 2008.;

Dpe3epHbIe TEXHOJIOTHH

Ps6oB C.A. (2006) CoBpeMeHHBIE (Ppe3epHBIC CTAHKH U UX OCHACTKA: Y4eOHOe mocooue
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