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NH>XeHepHble 3D-TeXHO/I0rMu LWKOoJIbHUKaM

OEAEPA/TbHAA MHHOBALWOHHASA MAOLWAAKA °
FocyaapcTeeHHOe GroaXeTHOe yupexaeHne JoNoNHUTeNbHOro obpasoeaHus
LleHTp AeTCKOro (FOHOLLeCKOro) TEXHUYEeCKOoro TeopyecTea
MockoBckoro paoHa CaHkT-MNetepbypra

HOBOCTH . TRAJIEPESA . O HAC . KOHTAKTH

HEETRNE MeTOoOMYIECKMIT KOMILUIEKT
LIEHTP AEeTCKoro (HOHOLUEeCKOro) TexHW4eckoro TBop4YecTBa © 3D-TEeXHONOTMIX
MockoBckoro paitoHa CaHkT-Tletepbypra , nposoavuT pa6oty Mo
BHeAPeHMIo 3D-TeXHONOrWiA B 06pasoBaHMe WKONLHUKOB C 2012 e NEPEATA -~ MEPEATM
roga, ¢ 1 saHBaph 2016 roga - kak ®PegepanbHas WHHOBALWMOHHas
nnowaaxa. ' ’
CTpeMsch NoAeNNTLCA HapaGoTaHHbLIM OMbITOM, KOMaHAa ripoekTa «3D-
TEeXHONOTMM LWKONBLHUKAM» Ha CaiiTe AaeT OTBeThl Ha BOMPOCH MO Epyxon BoR REm e T
BHEAPEHMIo 3D-TEXHONOTWA B LUKO/bHOE O06pasoOBaHVe yumTeno,
neaarory  AonMonHWTenbHoro  06pasoBaHMUA,  PYKOBOAWTENIO . "
06pasoBaTeNnbHOr0 YUpeXAEHNS, FOTOBbIM MOTPy3NTLCA B 3Ty paBoTy. <~ MEPEIATM -~ MEPEATA

Caiit «mxkenepHbie 3D-TeXHOIOTUU MIKOJIBHUKAMY SBJISCTCS ACHCTBYIOIIUM U HAXOJUTCS
BO BCeMHpHOI1 cetu Internet mo agpecy: http://www.3d-tehnologyschool.com/

Co craproBoii (I'JTABHOW) crpanuiisl caiita MOJNB30BaTelb 3HAKOMUTCS C TEMATHKOMN
MPEJICTAaBICHHBIX Ha pecypce MarepuasioB, (opMoi MarepHaloB B COOTBETCTBHH C pa3JeliaMu.
WNudopmaninsg Ha cTapTOBOI CTpaHMIIE TTO3BOJISET ONMPEIEIHUTD, AJIs KOTO pa3paboTaH JaHHBIN CalT U
KEM.

bonee nonpoOHas unpopmarus o pazpadoTunkax caita HaxoauTcs Ha ctpanuie «O HACy,
rZle pa3MEeNIeHbl CCHUIKH Ha TOJIHOE OMHCAHWE MPOEKTa, KOTOPOMY ITOCBSIIIEH CAMT, CBS3aHHBIE C
IIPOEKTOM pEeCypCchl M CTpPaHMIIbI JPYrHMX CAlTOB, a TakXe MOAPOOHBIE BUAECOPOIMKU U COCTaB
KOMaH/Ibl IPOEKTA.

Crpanuna «kKOHTAKTDBI» no3Bonser cBsi3aTbes ¢ pa3padOTUMKaMHU, €CIH Y MOJIb30BaTENs
MOSIBUTCSL Takasi HEOOXOMMOCTh, KaK MOCPEICTBOM CaiiTa, TaKk M C UCIOJIb30BAHUEM KOHTAKTHOU
nH(pOpMaLINH.


http://www.3d-tehnologyschool.com/

VH)XeHepHble 3D-TeXHONMOorMm LLIKOo/IbHUKaM

PEAEPASTEHAA MHHOBALIMOHHASR MOLLAAKA
locyaapcTEEeHHOE GHOXKETHOE YUPEXAEHINE JONONHUTENEHOMO 0Opas0eaHnR
LieHTp geTcxoro (1HoWekoro) TEXHHUBCKOTD TBOPUECTES
Mocroackoro patoHa Cankr-lNerepbypra

IJIABHAA ‘ HOBOCTH . TRIEPEA . . KOHZAKTH
O HAC

®eAepaanaﬁ WHHOBaLMOHHaA Miolaaka

PegepancHan WHHOB3UWOHH3RA CcbnKW:

nnowagka  Ha  Baze  LAKOTT NpoekT "WHXeHepHble 3D-TEXHONOTUM
A
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Canxr-Nerepbypra
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LIeHTp ASTCKOrO (HHOLIECKOT) TEXHWUECKOTO TEOpYecTEa
MockoBckoro paioHa CaHkT-NeTepbypra
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MiHxeHepHble 3D-TeXHOMNOrMK LUKONBHWUKaM

SEAEPANBHAR MHHOBALIMIOHHAR MACLLLATRKA
loCyaapcTEaHHOS BHFHETHOE YUDEXIEHWE AONONHWTENEHOND obpasoeaHMA
LigHTp geTcxoro (HHMUeckoro) TeXHMUeCkonD TEOpUECTES
Mockoeckoro padoda Cankr-Terepdypra

LIAEHET TAIEFEA O -HaC KOHTAKTH

HOBOCTWA

HenaeHue NocTwl

WTorn 3aouHoro BCEDDCCMHCKDFD KOHKYPCa

WTora 3a0uHOND BCRpOCCWIACKOND:

WHHOBAaLWOHHLIX peLLeHWA no N OHIYPIE UHHOASLAHHLIX
KOMMblOTEepHOMY 3D-MOoAenMpoBaHnio et S
MOASNWDOEaHHD

May 17, 3017 May 17, 2017

HOMMHALAR «ABTOPCKWE 2a0aHKA ANA 3aHATWA No MHAMEeHepHOMY 3D-M0QeNMpOBAHWID ANA Yenewniti craor

LUKOTEHUEDES S o
NOBEAMTEMM 3
BrinpriraHosa Hagesna BAUSCNIS0EHE, YLWTENE TEXHONOMM, NE4AN0T JONCNHWTENEHROND )

obpazoeaHum, MDY rumsazus Ne 446 Konnvbokoro pafiorda Caner-NeTtepypra

« «MPMMEHEHWE DNEPALIAN. .. ."-‘-.p}é WE
May 2017 (1)

February 2017 (1)

MoWck No Teram

YCneLHbliA cTapT 6yayLmX MHXeHepoB photo

February 3, 2017

C 30 axeapA no 3 despanr 2017 roga Mockeooui Mel B COLCETAX
A, TOCYRAPCTEEHHEIN  yHuBEpoWTeT  umeHu  MEB !
Nowmonocoea (MY » MooeopnopauyA Pockocwot
~  Nposenu Wecro#  cezoH MONOEEHOND m
A3POKICMWUETHINT npoexTa aBozgywHo-

MHAEHEPHAA LWKON3s. [POeKT - NPOgOMKEHWE W
P3ZEMTIE KOCMMUSOro obpasoear...

IEY 40 LAKITT Morkosckoro padona Caskr-Nerentypra

Crpanunia «HOBOCTW» coxepxuT uHopmanuio 00 aKTyaJlbHBIX COOBITHSIX B paMKax
npoekTa. Kpome Toro, Ha JaHHOH cTpaHuIle MyOIUKyeTcst HH(pOpMAIHsL O MEPOIIPUATUSAX K KOTOPBIM
MOTYT TIPUCOEAMHUTHCS 3aMHTEPECOBAHHBIC TOJIH30BATENH (HAMPUMEP, KOHKYPCHI, OJHMMITHAJIBI,
BEeOMHApHI U Ip.).

Ha crpanune «I"AJIEPESI» pa3mMeriensl pe3yabTaTbl paboThl IIKOJIBHUKOB HAJl pa3IUUHBIMU
npoekTaMu. MHOTHE U3 HUX MOKHO TOCMOTPETh B 00beMe, BHIOpaB 3auHTEpeCcOBaBIINM 00beKT. /s
3TOr0 HEOOXOMMO C TOMOIIBIO CTPENIOK BpaIllaTh €r0 B MPEITI0KEHHBIX MIIOCKOCTAX. DTa CTpaHHULA
MOJKET BBICTYNaTh KaK HarJsAHOE IOcOOHe /IS MearoroB, CTYJACHTOB U IIKOJbHUKOB.



WHXXeHepHble 3D-TeXHOM0rMm LWKo/ibHUKam

DEJEPANLHAR MHHOBALIMOHHARA M/OLLAAKA
TocyAapcTEEHHOE GIFHETHOS YUDPEXASHWE A0NONHUTENLHOMO 0OPA3083HNR
LisHTp AeTCx0ro (J0HOWEeKoT0) TEXHIUBCKOTD TBOPUECTES
Mocroecxoro paitoHa Caxkr-Nerepbypra

TUIABHAR HOBOCTH TAJEEEA O.HAC KOHDAKTH

FANEPEA

PesynbTaThl peanusauum npoekrta «fnaHetoxoas Gyayuiero»

Iesmeromas-2015 by cduttdd on Sketchiab

PaGorni yuauwmxcs o6beguHenns «3D-6YM»

Orwpuiresi posxvpe oo 3D-uozerepoessEo 12 crvases by cduttdd on Sketchfab




H)>XeHepHble 3D-TeXHONOorMm LWWKOIbHUKaM

OEAEPANTbHAA MHHOBALUWOHHASA MAOLLAZKA
locyaapcTseHHoe GrOAXETHOE yYpexaeHne JonNonHUTeNbHOro 06pasosaHus
LieHTp AeTcKoro (FHOLWECKOro) TEXHMHECKOTO TBOPHECTES
Mockoeckoro paitona CaHkT-MeTepbypra

TIRBHAS . HOBOCTH . TATEPEA

AOCTYINHO O 3D-TEXHOJIOTUAX

(=)
i
O
»
O
<7}
=]
e
=1
1%

lNonesHble cCbukn

rloptan ana nbuTeneii n npodeccoHanos,
3aMHTepecoBaHHbIX B 3D-neyat v conyTCTBYOLWMX

BMﬂeOTeKa TexHonorusx - http://3dtoday.ru

@ Cait accoumaumm 3D-06pa3oBaHus -
http://3dobrazovanie.ru

MNMpoekTt komnaHun PTC -
http://ef.developing.ru/informatsiya-o-proekte

Pecypc Edutainme -
http://www.edutainme. rulsearch/"q-sD

Cratbu 0 3D-TexXHONOorUaAX

® 3D-TexHonoruv B o6pazosaHun

3D-npuHTEps! B 06pazosaHmn: HacTynawowee Byayuiee

® VHHoBauun & chepe 06paz0BaHNsE HA OCHOBE TeXHONOrMi 3D-
NPOTOTUNVPOBaHUA

e [pe3eHTauUus Mo Teme

3D-TexHONOrMn B poccuinckom obpasopaHum

P AN N

\V4

B pazmene "loctynmHo o 3D-texHonorusx" coOpaHbl pa3iNyHblE BHUJICOPOJIMKH, CTATbH,
CCBUIKM Ha CalTBhl M TPOEKTHI, KOTOPble MOTYT CIYXHTb JIUAAKTUYECKMM MAaTepUaIOM IpHU
pean3anuy nporpaMM oOydeHus: TpeXMEpHOH rpaduke, neyaT U mp.

Ha I'JTABHOM cTpanmuie npeacTaBieHs! 4 OCHOBHBIX pa3/iena.

B pasgene "Meronuueckuii KOMIUIEKT' BHUMaHHUIO TOJb30BaTeNed  MPEIOKEHbI
JONOJTHUTENbHBIE 00I1e00pa3oBaTeilbHble MPOrpaMMbl OOYUEHHS IIKOJBHUKOB TPEXMEPHOMY
MO/JIJINPOBAHUIO U KOHCTPYUPOBAHHIO C UCIOJIB30BAHNEM PA3IMYHOTO IPOrPAMMHOIO 00ECTIEUEHUs
(Creo, Blender, Kommac) u maTepualisl Uil HOATOTOBKU MEIAroroB K pealn3aldd 3TUX KYpPCOB.
Kpome Toro, 3mech k€ MOXHO HallTH METOAMYECKHME MaTepuaibl, B TOM YHUCIE CO3JaHHbIE
cooOmiecTBOM nenaroroB 1o 3D-texHomorusMm. [Iyis  KOHTpOJISL Pa3BUTHS HMHXKEHEPHOTO,
TEXHUYECKOI0 MBILUICHUS B JTAHHOM pa3zelie pe/iaraeTcs MakeT JUarHoCTHK.


http://docs.wixstatic.com/ugd/9776f6_1f9265c9037a408992e225829a0ac4fd.pdf

MHxxeHepHbie 3D-TEXHONOMAK LUIKOAbHWKERM

= ) PEIEFSTEHAR AHHOSALLACHHAR MO e . &
7 DCyAspCTEE FHDE GHOWETHOS Y-PE N Qe QoMo FMTENSHOMD OOpasoRaHs

L=+ AETCR0nD | FKHOLLE CNDI D) TEXHAECKOND: TROEPITRS
g; MO0M05000mD paRons Caner-Nenspiyora

TNABELE ) EOEOCTI : TANEEER o HAD | | EOETARTH.

MeTogn4yeCcKMA KOMIeKT

F DA pazoEaTeNsHEIE NEOrpaMids | ROIYIH

E 3704 pasgene 0OfF [HATCA SON0NH KTENBHE Oblue ohfesneaTen nHne Mporpasss: no 20-
TS FICH 0 AR [LAA (LA T MO MHCrD ST uE- B, [am=0mo yoRHA nodromoeat. Nporpes s
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EREYPONA0A GEATENBHOCTH A SONON-MTEIER0rD Oopasonare. s
* ID-TEXHONOTMM WHINEHWKAM (Cred, Blender)
* DCHOBSI 30 MOSENWPOEaHNA (1230 Desien]

. % DCHOESI MH¥EHEQHOMD MH“HE |CFE!}: H:DHI'IEE;
* DCHOBLI TReXMEpHOE rpadwrm (Blender]
* HE!EHME KYPCOE NOELIEHWA HE&HEHI{BQ&H neaardros

MeToguueckue MaTteprans .

BAETO I plq:aﬁm'm. EALAHKA, AARSKTAETE MR MATEDASR, TEXHOAD HUSCKHE KATTEY,

WOHOTIERTE SAEATHR ]

* NpaxTwueckme zanaHdwd CRED
& NpaxTWUeCone zana WA BLENDER
- # MeToaWuecksn paspalioTea K 3aHATHIG BLENDER + MpUnosenme
* JaAAHWA ANA DPraHWEaLME NPOEKTHON NPATENLHOCTE LIKGTEH WKOE

METOQT-ECE pq:aﬁm-m T T M- A CTHIAS P BCEPOCOARCDNG KOHAPCa ’
MHHOSTILHOHHES. PELLSHLSA M0 K NIOTERH Oy 30-M00enspo s

* MpUMEHEHWE HIEQEL AN AELITATMBaHMEs B Creo Parametric
* ENWL-TYDHAR N0 WHEEHEDHD MY 3D-8M008NKD0BaHMED
* IneKTpoHHLIA pecypc «Mogenvpyi nerkos 8 Creg Parametric

* MeToamusckie paspaboTM K 3aHATHAM B CANP Autodesk inventor
- DM . .

AwarHocTika

J1re KOFTTHIMNG PASATIG HHEEHEPHDND MELLNSHE NPELSATARTCA DMOA HRE 1A MaKET
ARSTHOCTA-ETHAK WETCRHE DU HIM WIEUHOCTH YSBUECR, SGANTHROASHHSN Mo B0 pacT
V-BLMITR ECOITEETITIAMN C LISTHMM ARATHOCTLRH.
OnUcanne NaKkeTa AWMSrHOCTHUYWECKHME METOOME + nEHﬂMEHHE

& BLIABMEHNE MHTEMECOE YUSALIANCH * s E

® TeCT Ha HEHH'LIEEF:IHJ MOHATNWNBTE

& DnpegeneHWe THNE MbILWTEHWAR

& YWMCnoBhle PRAR
L . L] . ECTEEHHEM NPAZHAKW- . L]

['EY, ‘ooomeomrn HE BT



H>keHepHbie 3D-TexHOos1IorMm LWKO/IbHUKaM

*  OEAEPANBHAA NHHOBALWOHHAS NMIOWALKA
locygapcTeeHHoe BIOAXETHOE yupexjeHne JoNonHUTENbHOro 06pasosaHus
LieHTp AeTcKoro (FOHOLWeCKoro) TEXHMYECKOro TBOPYECTEa
Mocxosckoro paitona CaHkT-MeTepbypra

. TOABHAS . HOBOCTH . TMIEPES .0 HAC ' KOHTAKTH

CETEBbBIE NMPOEKTHI

ey

MPOEKT«CUMBOJ NMAMATW
3D-MOJENUPOBAHUE ANA COXPAHEHUA MATEPMANBHBIX OB BEKTOB

O6yvalowmecn n neparorm o6 b

Mocxonexoro paioHa Canxr-NerepGypra
umo? Cosparn TpexMepibIe Mogenn

NAMATHH KON Kyns'rmuom Hacneaun

Ann > Coxpanenue 06neKTOn KYALTYPHOrO HACACAMA B MATCPHANLNOR
<“‘ W numubuuﬁ Ppopme

r P
L

Lowitp 2 i Podowa Congr-Naropliypra

PAVIOHHAS IABOPATOPUA 3D-MOZENINPOBAHUA

P

O6yyeRHe WKONLHWKOB
3D-TaxnonormAM

" 3D 6
Q“" xynnrypnoro Hacheaun u no:neqymumn neuars 3D-mopeneit

cmuon NAMATH «CYBEHMP
CHMBON NAMATHA K 90-NETHIO CAMBON NAMATH

BEPCTOBOR CYONG NEPBOTO TENNONPOBOAA . /
: 3 CAHKT- nzr:uwu- pra e e e ne
T ExONBHIROD # NEAAIOTOB
1o ID-MoaeNMPOBAHNKD
% 30-TexmonorMK
AR peATIIALMM

TEXHHYQCKMX
W couManbHbIX
WKOALHBIX NPOSKTON
-~

Npoexr
«CoumanbHoe NapTHepcTB0 «CT: VHK oM - 3D " HUue»
noBbllEHNa MNHXEHEPHOM N us =
Poccuun»

rBY A0 LLAKOTT Motxkosckoro paitora Cankr-Nerepbypra

Paznen «CeTeBble TPOEKTHD» COACPKUT OINMUCAHWE OMbITa PadOTHI HAA Pa3TMUYHBIMU
MIPOEKTaMHM, CBSI3aHHBIMU C BHEJAPEHHEM TPEXMEPHBIX TEXHOJIOTUH B 00pa3oBaTeNbHBIN IpoIece.
Hpe)ICTaBJ'IeHHI)Ie MMPOCKTHI MEAAror-rmoJjJb30BaTeCjib MOXET MOACPHU3HUPOBATE IIOJ CBOU YCJIOBUA U
pealn30BbIBaTh Ha MecTe. [l HamIAIHOCTH HEKOTOPBIE IPOEKTHI IPEACTABIEHBI B BHUJE
MH(POPMAIIMOHHBIX OAHHEPOB, MPH JKEJIAHUH 0oJiee MOAPOOHO TTO3HAKOMHTHCS C TIPOSKTOM TIepeXo/1
Ha TEKCTOBBIN IOKYMEHT OCYIIECTBIISAETCS Yepe3 LIEIYOK [0 OaHHepY.

B paznene "Kpyxok noz k04" npeacraBieHsl MaTepHallbl 10 OpraHu3aluu JESTEIBHOCTH B
obmactu 3D-TexHONOTHIA B paMKax JIOTIOJHUTELHOTO 00pa30BaHMs; C/IeTIaH 0030p MPOrPaMMHOTO
obecriedeHnss M TEXHHYECKOTO OCHAIEHUS, HEOOXOJUMOro JUis OpraHM3aluu pabdoThl CO
HIKOJbHUKAMH 10 U3ydeHHI0 3D-TexHomoruil. 371ech ke HaXOOUTCAd HMHCTPYKIMS IO TEXHUKE
6e3omacHoctu i paboTtel ¢ 3D-060pynoBanueM. Cam pazen mpencrasisieT co0oii BeO-CTpaHUILy ¢
CHCTEMOM KHOIIOK M TMIEPCChUIOK, I 0osiee y100HOro 3HaKOMCTBA C MaTepualaMu.



NH>KeHepHble 3D-TeXHONOrMU LUKONbHUKaM

- ' o OEAEPANBLHAR MHHOBALIMOHHAR MAOLLAMKA . = .
locyaapcTEeHHOE BHOAKETHDE yUpeXaeHne 4ononHMTensHoro obpasoBanua
LleHTp ASTCKOMD (HIHOLWECKOro) TEXHWYECKOro TEBOpYecTea
Mockosckoro paiioHa CaHkT-MeTepbypra

rﬁnﬁm B ' HOEOCTH . ’ I‘AJ;IEPEH . ’ ] I'.IAC . kOHTHTH .

KPY>XOK NnoJ K/1to4

Opra;muauuq KpyXKa, CBSI3aHHOTO C 3D-TEXHONOTUAMM, obycnoBneHa B MepByl ouepefb Haquo-Texumuécmm NpOrpeccomM,
pasBUTWEM KOMMbHOTEPHLIX TEXHONOMMIA N BHEAPEHWEM MX B NOBCEAHEBHYH XM3Hb.

3D-TexHoMorM, B Lo, MepCneKTUBHaS, 6LICTPO  pasBuBalOLLEecs Hanpasnenve npo¢ueccu0Haanoﬁ AeATeNbHOCTI.
CreljnanucTsl No 3D-TEXHONOTUSAM PaboTarT B PasHbiX chepax HauwnHas oT HH)KeHepHOFO MPOeKTUPOBaHWS, 3aKaH4nBas
MYNbTUABMAMI 1 3D-KapTUHaMK, '

M3yyeHne 3D-TeXHOMOTMIA B LUKOABHOM BO3pacTe MO3BOAMT BYAYLIMM BbIMYCKHUKAM 6biTh 60Neé KOHKYPEHTHO- cnocoGthMH B
npouecce npodeccuoHansHoro o6yyeHns K Hanbonee NepcnekTUBHLIMKU MONOALIMK CrieLMancTaMn B GyayLien.

Kpy#0oK, CBA3aHHbIiA C 06yyeHmem 3D-TexHONOrMAM - 3T CTapToBas nnou.laﬂxa AN noayYeHus npeqnpoq:eccuouanbuux npo6é u
Yrny6neHus NpoduibHOro o6y4eHna cTapLIeKnacCHUKOB. - . . .

OPFaHVBaL[MFI paﬁoml Kpy»Ka CBA3aHHOro C 3D-TexHonorMAMK npegnonaraetT Hanuyne cneayolnx CoCTaBNALWINX

- 06pasoBaTeNibHble NPOrpaMmbl 1 METOAUYECKOE CONPOBOXKAEHMNE dJ .
-Mporpammuoe obecneueHue, . . . . . . .
- 06opyAoBaHWe WTexHonorua 3D-neyaTn °

- TexHuKa GesonacHocT

NporpammHoe ofecReusHne s . .

0630p NporpaMMHsIX NPOAYKTOE ANA Dﬁyqeuuﬂ 3D-TexHONOTMAM

B obpazosaTensHoM npouecce npy obydeHin 3D-TEXHONOTUAM WCNONL3YETCR Kak ceoBogHOE NporpamMmHoe obecnedyeHune, Tak U
NPEAOCTABNEHHOE NAPTHEPaMM Ha Be3B03MESAH0N OCHOBE.

Hazmarmme Perousnmrewsoi Omoocsamoe ¥ Yomomma roTamoEMm =
3D- BoOapACT =

pexarTopa s

PTC CREQ Al PTC Creo AERAETOR NPOTPaMMHEIH MPOJYETOM GNA Mokt Geime npagocTaeneH eobony O 2 pamkax npoekTa
Parametric WHEEHEpHorD 30-MOgeNMpoEaHAMA K allHxeHE R Gy0yLueros, napnlq:quIJOHpmudn

Autodesk Al 30-peAakTOp ANA HAUMHAKILLA, MPOCToi B BacrunarHoe Windows-npanoserme. NozsonRet paboTate B o4-
1230 Design OCEDEHIH, MMEET NOQAEPHEY GIA MHOMAX nafiH pexsme. MosHO VITSHOBWTE NDKINEHYHD BEPCML,
coepeMeHHex I0-npuHTepos. Autodesk 1230 aucrpuByTies: httpolfe 1 23dapp.comddesign

RENRETCR B Gonsweii Mepe xoHCTEYETOpOM,
MO3E0NAET GRICTRD COBpaTE HyHYHD MOENE NP
MIOMOLM WHTYWTWEHOMD M NOCNEROBATENEHOND

wHTepdeHca NporpamMaMeL

Elender 12+ Blender ~becnnatHan npodeccioRansHar BacnnarHei 30-pegakTop Blender oTniuaeToR HeBonswmm
nporpamsa 4ns 30 MogenHpoEIHuA © BECOM - AHCTRHEYTHE «BECHT: UyTs Sonklue 100 mb.
MpOrpeccHEHLIM DE3EMTHEM W NOCTORHHON https:fwwas blender.org!

nogaepeekod. Nporpasta MononsyaTer B
COZA3HMH M EWSYNME3UMA SPHTERTYPEL
WHTEPLEP0B, MyNL(INEMOR, Mrp M T4

HABEPX




OGopypoBaHMe M TexHonorda 3D-nevatn . A . : N - - -

NMpumepran korguzypayus 3D-nabopamopuu daa OF
. . BASOBAR (Mpu HOAUYLL KOMABOMEPHOZ0 KoBUHEM) : . g .

OBoprmonarmoe Homrieczro OpaenzmpornoTmas oema CrosmeocTs
(zec.prb6.) (zec.pr6. )

30 NpwHTep (pocckickoro NpoMzsogoTEa)

30 Cradep pyunoli

1725-252.5
JononruTensHoe ofopyoEaHMe 4R HaunHasowpe - 30- pyuka (3.9 -4.5 Taic p],rﬁju.lﬂ . B .

. ® . . ®

ONTUMA/TBHAS (npu HanuYL KOMPLHMEPHO20 mﬁum;nm)

Harnsemwomamoe obopraomsmes Komrrecre=o Opeosepmag mems (Tmc_prb_) CromeooTs
e Crosmeccts (T .pyb. ) (zmc . p76.)

30 NpwiHTep (poccwAckoro NpoM3s0goTea)

3D npuHTER 2-3KOTRYARPHER, KOHCTRYETOR

BumAmea 1 20 20

TexHonoruv 3D-ne4yaT: «BeblAaBNMBaHMER W «CKeMBaHWNEn

FDM (fused d’épmiﬁn'n modeling) - I'IFIHHTEPI.:I. KOTOPbIE BLIAENVESHOT KaKoH-TO maTepuan cnoi 3a cnoem’ uepes conno-gozarop. K ,anH;:m KaTEropHK
OTHOCATCR BCE Manxepﬁo'rono,qo&ﬂue MPHUHTEPL, MPUHTEPEI Stratasys PazAMYHBIE KynuHapHue MPUHTEPE MEAWLWHCKHUE, neuaramu.l,ne "X BEIMK
YEPHUNBMM".

TexHonozua Polyjet - @o-roncmuuep ManeHbKMMIA J033MH BEICTDENWEIETCA M3 TOHKMX COMEN, K3k NpY CTPYAHON NEYaTH, M CPasy NOAMMEDWIYETCA Ha
- rIDBEPXHOCTW MroTaBAWMEaEMOTo gesaiica noj sosgeficTenel YO If13.l'ly‘-IEHl|F| Bawran ocoberHocTs, oTanuatowan Pelylet ot l:repeonnmrpaq;un. .
ABNAETCH BOSMOMHOLTS NEYaTH PasnUiHbIMU MaTEpHanaMi. :

LENS (LASER ENGINEERED NET SHAPING) - matepuan Bq:c-pue NOpPOoLWKE BLAYEAETCA M3 CONNa W NONagacT Ha c¢uuy|:upDE|aHHh|n nmyy nasepa. Hacn:.
NopoWwKa ApofeTaeT MMMO, @ Ta YacTh, KOTOpaRA nDna,anT B QOKyC Na3Epa, MIHOBEHHO CnekaeTca u cnof za cnoem dopmrpyet TREXMEPHYIO AETB.I'H:
WIMEHHO NG TaKOA TEXHONGMM NEHaTAI0T CTaNEHLIE W TMTEHOBLIE OB LEKTHI.

LOM (laminated object manufacturing) - TOHKWE NEMWHWPOBEHHBIE NWCTEI MATEPWANE BRIPEIEHTCR C NOMOLWbLK HOXA WKW Na3Epa W 38TEM CNIEKAOTCR

MW CKNEWBEHOTCR B TPEXMEPHBIA obbekT. i . i .

- 5L (Stereolithography)-Cmepeoaumozpagusa. Ects HeBonbwah saHHa © kMAKMM NoAMepon. Jlyy Na3epa NPoOXO4MT No NOBEPXHOCTY, M B STOM MECTE -
nonvmep nog so3gefcTenem YO nonuisepuayetca. Mocne Toro kak oduH cnof roTos NNaThopma C AETaNsio ONycKaeTon, XWAKWA NbavmMep 3anonHaeT
MYCTOTY Janee 3anekaeTcd cnedyrowni cnofl v Tak ganee. MiHoTa npoucxoguT HaobopoT: nnaThopMa © AeTanki NOAHVMBETCR BBEpX, nasep
COOTBETCTEEHHO PACN@NOKEH CHUSY... . '

LS (laser sintering) - nazepHoe cnekaHwe. Moxoxé Ha SL, TONBKD BMECTO XWAKOro $HOTONONMMERA WCNONL3YETCA NOPOLWOK, KOTOPLIE CnekaeTch
nasepom.

3DP (three dimensional printing). Ha MaTepnan & NOpoWKDOBOR GOPME HAHOCWTCA KNel, KOTOPHIA CBASLIEAET rpaHyNbl, 33TEM NOBEpX CKNEEHHOro
CNOA HEHOCKMTCA CBEXMIA CNoM NOPOLUKE, U TEK ganee. Ha BbiXoAe, Kak NpaBnno, NONYYaeTCA MaTepuan sandstone (NoXoxWA No CEORCTBAM Ha MMNC).



Fmra : m-nwmepum | - - - - -
Cosemer onsimAes noassosomeneld (U3 Hemeprem-ucmoyHuxoe)

HacTpoika npUHTERa i )
MNepeg Hauanowm paﬁmhl Tpefyerch HacTpodka npuHr\epa. Mepeq kaxauMm 33gaHWEM NONL3CEATEAK CNEYET NPOEEPMTE M OTPEryWPOEETE
neudTHy:o nnatdopumy, Ha koTopod BOSHME3WT roToB=IE2 NpBEgMetsl. [Mocne nepeeix — "Hew3fexHo Heygaudsx — honwmox HeoBxoguuao
OMNTHUMAIMDTEITE HICTPOHKK NeUaTI. b . L b
HexoTopwe smenoun GwiEawT oueHe nonesds. Hanpuwmep, MakerBot umeer Bcerc TpW PEryNMPOBOUHLIY BMHTE, 3BTOMATHUECKH NPHEDIWT
MEUATAHILYH FONDEKY B NPAEMNLHYH NO3MUMID W oTofpaxaeTt Ha gMonnee HeoBxo MMEIE Yia3aHHWA — BCE 3T0 3HauWTEnsHD ofineruaet kanuipoexy.
B uHwx ytrpcﬁcraax MMERLLWY MO UETHPE EMHTA, MOMET noTpedoEaTtecA pyuHaR omnagxa Touex xanwlpoEkuw, perynuposxa nu,u,np_-,-xnueuuuro
OCHOE3HWA W gp.° L : J ° U . L ‘
¥npagneHue
B npane ynpasneHuA GonswwHcTEs 30D-npuHTEpOES OCHAWEHE AOCTATOMHO NPOCTO; OKOND NATWA KHONOKE W ogwH LCO-gucnnsi © nHefonswmm
pazpeweHres. OgHako, GONsIIMHITED HACTPOEK MOXHO YITAHOEWTE WCKNMUMTENEHD C MOMOLWER NPOrpaMME YNPAENEHWA NPMHTER0M Ha M
TpexMEPHIR MOJSeNs, HOTOPYHD NONE3ICEATENE 3arpykaer w2 MHTEpHETE WAM CO3JEeT caMOcToRTeneHo, wononksyR CAD-npuAcseHwe, cH3uana
MMMCPTHRYETCA B YTWAWTY, KOTORSA NOCTABNAETCA BMecte C ycrpaidctaom. M3 30-woqenn MO reqeprpyeT 3a5aHne 408 yMpasReHHA NpUHTEpoM. s
3TOrD NONL20EATEND HeoGX0JMMD 333Te DAZNHMUHEIE N3paMETPR NeuaT. Hacrpofika xauecTEa NEUATW ONPEAENAET KOVIMUECTED MEPHIOHTANEHEX
cnoee [slices), Ha KOTOpLIE NPOTRAMME JONEHE PAZN0KMTE MOGENS.
Marepuane
CameiM ADCTYNHEIM MATERPUANGM AnA 30-Neuati ABNRETIA NNECTHEOEAR HUTE.
B BonbWMHCITEE ADWHTEROE NPYMMEHAETCR nnacTiy MMA 3To ESWecTED, METOTOBNEHHDE HA OCHOES MONOUHEH KWCNOTL], MASEWTOR NPW TEMNERATYRE
ot 150 go 160 L. Tak Kak OHO WMEET CEOACTED TRHYTSOR HATAMK, MYCTOTEl B NEUATIEMbIX NPEGMETAX 33UACTYHY MOMYUANTCR HE TIKMMHA UKMCTEIMIA, K3K
NoW NPUMEHEHWW SNETEQHATHEHDMD Mareprana ABC.
NocnegHuih ofinagaer Gonee eoicoxod Temnepatypoll nnagnequA — ot 220 go 250 *C — v m3-33 Gonswell pazHMUsl C TEMNEPRATYPoi B NOMEWEHKMK
Neuaraesble NpegMeTss yawe aedopmupyoTca. NosroMy npudTep, pabotasmwmid © nnactkeor ABC, fonxeH MMETE NEYSTIHWYH NAaTdoprsy ©
noggrpescu. OHa Gyger nogaepwyeaTs TeMNeparypy cosgasaempro ofbexTa 4o Tex nop, Korga,oH GyAeT rOTOE M CMOMET D3EHOMEDHD 0XNAJNTROR.
B ’ . ’ Janpaexa ' ‘ :
Janpaeka MATEPWUANDM ANA NEYATH PUEHE NPOCTA
B GONbWHHCTES NMpUHTEROE NpumMeHRAToR SofvHel © nnactkukosol HMTEW, TONWMHA xoTopold cocTaenAeT npubnuantensHo 2 wwm. Bonoeso
NpogeEakT B HANPAENAMLLYD TRyGKy, BCTIENRNT B NOA3HILWE MEXaHWIM |1, HAKOHEL], 3ANPAENAKDT B NEYATAHILYH MON0BRY.
CyLWEeCTEYIOT W ANYTHE M3TEPHANL! ANA NEUSTH. ; . . .
Hanpumep, 30 - npwHTrep Fabbster Heaﬁxa,quuu 3PAMATE N0 OAHOMY KOPOTEMMH NONMMERHEMH NPYTEIMH, UTO Heckonexs Sonee rp_',',qneum K
TOMY ¥ B0 EDEMA NEUITH NOJAUa MATEpUAN3 UacTo BeIB3eT HEHAAENHA U NPEPEIBAETCA.

. . NogroToEKa K NeuaTy . .
"-IToEu MEpeHacTl Ha NPUHTED 335aHKe ANS neuat, yaoGHes BCEMD COXPEHWTE 70 H3 K3PTE NaMATH S0, denc = TOM, uTC M3-33 WYMa W 3anaxa,
HenGemHEX B0 BpemA paboTel, 3o- -MPUHTER CABEYET ,quBKa'rb B a-r,qenhH-:m XOPOLWD NPOBETPHEIEMOM MOMEWEHIM, Kak NpaEnno, ganeko ot
KOMNE/0TepE. KapTel UMTaT NOUTW Bre YOTROHCTES, B HEXOTOPEDN MOXHO BOCNONL308aTeA noprami USE. Mocne Hauana neuaru kawgsil npuHTEp
CHEYaNa NporpeEasT CEOE IKCTPY3IWOHHOE COMNO H3 NEeYaTaxowed ronoEds, 3T0 MOMET 33HATE OT ABYE G0 GECATH MUHYT. JaTeM HaUWHIETCA
HENOCPEFCTEEHHD NpoYect paboTel — C BONEE MNWM MEHEES FPOMEMMM JBYKIMH.
Nepeg paboroi [C KRYTIHEIMW NPEAMETIMI CEAYET OTREMYINPOEATE MEUSTHYID nna'rdmpv.q.r MPOEEPHTE MP3BWNEHOCTE MOJ3UM MaTepHana u
NPOUKMCTHTE a:crpyauuu HOB COMO.

BpemMA neyaTwn

MNpu oNTUMANEHOM DACKNaNE MENEWA NPEAMET IOTOE UEREI JECATE-JE3ALSTE MWHYT, 3 BOT JNA KQYNMHOM: Mo#eT NnoTpefoBaTeth HECKONEKD YACOE,
ECNHM TOMNBKD NEU3Te HE NPEPESETCA (K3¥ NOKA3LIBAST ONBIT, HA3 H3UANEHOM 3Tane TECTWPOBAHWA 3TO NPOWCXOANT & NONOEMHE BoEX myuaea}
BozmO¥HEE NDAUMHE cLmbok pazHooBpazHeL LIau;e BCETD MpEgMeT ,qe¢npuupye-rn;| W OTEpennReTcA. Kak NpaEwno, 310 CNYyUASTCR ¥ NpUMHTEQOE,
nnatfopMa KOTOPEX HE WMEET NOADrpeEa. ECnv 00 LEKT. CROMEH W B HEM HEJOCTATOUHO NOEARDEWBAMHLUMY CTPYETYR OH MOXET OCECTE EHYTPE cefR.
B ofoux Cmyuanx IKCTRYASP NPOg0MasT NEYATATe =B MyCTOTEs, YTO NEPUECSAT K 3aNyTslEaHWKD HeaaxpenneHHoR HUTH. BoagywHei ny3sps wnn
S3ACOPMELLEECH COMND MOTYT BCTAHOEMTE NOGaYy Matepuand. Matexats owwiox Neuary NoMOrasT TONEKD TIWATENEHER NOAMOToEKS.
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