3D pyuka — 3TO HMHCTPYMEHT, CHOCOOHBIN
pucoBaTh B Bo3ayxe. BommeOcTBO, ogymaere BB,
HO HET, BCEro JUUIb OYEPEIHON TEXHOJIOTUYECKUU
npopeiB B obsmactu 3D momenupoBanus. ['amxer,
KOTOPOMY CY>KJIEHO HaBCer/la U3MEHUTh IPEICTaB-
JICHHE O TOM, YTO TaKOE€ «PHCOBAHUE», BEIb TEIEPb
BbI CMO’KETE pUCOBATh HE Ha Oymare, a B IPOCTpaH-
cTBe!

WcTopus nzobpereHus

[lepBoit B HampaBineHuu pa3Butus 3D-
nevyatu ctaia pydka 3Doodler ot kommanuun Wob-
bleworks. Ha naHHBIE MOMEHT acCOPTUMEHT
3D-pydek BkItouaeT B ceOsi (haKTUUECKHE KIIOHBI
3Doodler — Takme, kak 3DYAYA umu SwissPen, a
Takke 0oJiee OPUTHHANBHBIE Pa3pabOTKU, BKIIOYAs
Dim3W u LIX. OcHOBHOW OpHUHIMI PabOThl BCEX
ITHX YCTPOWCTB OJAMHAKOBBIN, HO €CTh U HEKOTOPHIE
KOHCTPYKTHUBHBIC OCOOCHHOCTH, HarpaBlieHHBIC Ha
COBEpPIIIEHCTBOBAHUE JJOCTATOYHO MOJIOJION KOHIIETI-
1007078

3auem HyxHa 3D-pyuxa

® pa3BHMBAeT TBOPUYECKHE CIIOCOOHOCTH U MPO-
CTPaHCTBEHHOE MBIIIIJIEHUE;

® pa3BMBACT MEJIKYIO MOTOPHUKY PYK;

® pa3BHUBAET KPEATUBHOCTb U PACIIUPSIET KPYro-
30D,

® MOXET IPUTOAUTHCS HE TOJIBKO JUIS pa3Biiede-
HUs, HO e1lle B yueOe u paboTe au3aiiHepam, ap-
XUTEKTOpaM, I0BEINpaM, CKyJIbITOpPaM U Jpy-
TUM TBOPYECKHUM JIOJISIM;

® WUJIM CO3/1aBaTh 0ObEMHBIE IJIACTUKOBBIC IITYKH
JUIst ce0s1 (UTpYIIKH, YKpallleHus, AeKop AJIs 10-
Ma, JIEKOp OJEX/IbI, 1a BOOOIIE BCE YTO Yro-
HO!);

® 1 MHOTOE-MHOT'O€ JIPYToe :)

Janemie Hy)Ha ToJbKo Bamia (anrazus! He
paccTpauBanTeECh, €CIM CHa4ajla MOJIyYUTCS YTO-TO
HernoHsTHOe. HemHOTO mopaboTas ¢ 3d-pydxoid, BbI
OBICTPO OCBOUTECH!

3D-pyuka — 3TO YCTPOWCTBO, KOTOPBIM MOXHO
pHCOBaTh B BO3JyXe W CO37aBaTh oObeMmHbIe (urypsl. [lo-
SIBUJIACh Takas pydka Oyarogapsi TEXHOJOTHYECKOMY IpO-
peiBy B obsmactu 3D momenupoBanms. M B OymyimeM oHa
CIIOoCcOOHa M3MEHWTH HAIllM CTaHIAPTHBIE MPEICTABICHUS O
PHICOBaHHN.

ITo mpuHIMIy CBOETO AECUCTBUS YCTPOMCTBO HAIMO-
MuHaeT 3D-npuHTEp, OAHAKO OHO OoJiee KOMIAKTHOE M
MIPOCTOE B UCIIOJIb30BaHMH, a chepa ero NPUMEHEHHS Topa3-
no mupe. Co3aaBaTh MIEAEBPHI ¢ MOMOIIBIO 3D-pydku cMo-
XKeT JIIo00H peOeHOK. J[aHHBIM Ta/pKeT NpeAHa3HadeH He
TOJIBKO IJIsI PUCOBaHMs C Pa3BICKaTEIbHOM II€IbI0, HO U
MMO3BOJISIET PEIINTH PSIT HAYYHBIX U OBITOBBIX HpobieMm (K
IMpUMEPY, BOCCTAHOBUTH IJIACTUKOBBIC 3JIEMCHTEI, 3aMCHUTH
netany u T.11.). [lone3sHocTs yeTpoiicTBa oueBUIHA.

JlaHHBII HMHHOBAallMOHHBIA WHCTPYMEHT MOKHO
MPUMEHATh U B mkoje. Ceillyac y4uTemns 4acTo MpOCAT CO-
31aBaTh BU3yaJbHYIO 0a3y A MpoekToB. 3D-pydxu Moryt
OBITH OJXOASAIIUM Xy I0’KECTBEHHBIM CPEICTBOM JJISl 3TOTO
Ha PA3IMYHBIX YPOKaX:

¢ 2eomempus - C UCTIOJIb30BaHUEM 3D-pyuku yueHHUK MO-
KET PUCOBATh TEOMETPUUECKUE (PUTYPBI, a 3aTEM CO3/1a-
BaTh CBOM CJIO’KHBIE ()OPMBI;

¢ ucmopus — TIPY UCCIESTOBAHUH BaXKHBIX HCTOPHUCCKIX
MMaMSITHAKOB YYCHHKH MOTYT BOCCO3/aTh WX CHIIYITHI
JUTS TIPOBEIICHUS TIPE3CHTAITHI;

¢ mexHonozus (Ypox mpyda) - pedsita MOTYT JCNaTh pa3-
JIMYHBIE MTOENKH: YKpaIleHus, 00bEMHBIC IIBETHI H JIP.;

¢  xumus u @uzuka — MOXKHO CO3J1aBaThb MOJEIN MOJIe-
KyJl, M3y4aTh MPHUHIOWIBI OallaHCa, CHIIBI TSDKECTH W
npyrue Gu3nIecKue MOHSITHS;

¢ Ouonocus — CO3JAaHWE PA3NAYHBIX IPEICTABUTEICH
YKUBOTHOTO M PACTUTEIIFHOTO MHUPA.

¢ U MHOTO-MHOTO JPYyroe, A0CTaATOYHO TOJBKO UyTh-UyTh
BKJIFOUUTH BOOOPaKEHUE :)

MYHULHUIIAJBHOE BIOI)KETHOE YYPEKJIEHUE
JONMOJHUTEJBHOI'O OGPA30OBAHMSI
«YYEBHBIM IEHTP»

ABTop: Pszannesa I'asimna Cepreesna
Ilexaror 10NMOJHUTEIBHOTO 00PAa30BaAHUS

r. CeBepoMopck



«XOJOAHBIE» 3D PYUKHU

[puHIND AEHCTBUS «X0I0AHOH» 3D pydKH OCHOBAaH
Ha 9KCTPY3HUHU KUAAKOH (OTOMOIMMEPHON CMOJIBL, 3aTBEPIEBa-
IOIMIA Ha BBIXOJE TOJ BO3JCHCTBHEM YJIbTPA(hHUOIECTOBOTO
H3IydaTens.

B TakoMm ycTpoHCTBE HET HarpeBaTelbHBIX JJIEMEH-
TOB, ¥ MaTepHal JUIsl PUCOBAHUSI HE UMEET BHICOKOW TeMIiepa-
Typsl. [amker pabotaer 06e3 MPOBOIOB, SHEPTOMOTPEOICHIE
MPOUCXOAUT 32 CYET BCTPOCHHOTO aKKyMyJsTopa. B pydky
BCTABJIICTCSI KapTPHIXK C JKUAKAM mnonuMepoM. s ©oib-
IINHCTBA «XOJOAHBIX» 3D pydek HNOCTYNHBEI pa3HbIC BHIbI
CMOJI: OOBIYHBIC, JJIACTHYHBIC, MArHUTHBIC, CBETALINECS, Me-
HSFOLIME [BET B 3aBHCHMMOCTH OT TEMIEPATYpPhl U Jaxke 4ep-
HUIa JUis 0oiuapTa.

VYabsrpaduonerossie 3D pyuku crmocoOHBI paboTaTh
B TPEX PEKHUMaX:
1. BeimaBnuBanue GoTomNOIMMEPA C BKIIIOUYEHHBIMU yIbTPa-
(hrosIeTOBBIMU AHOIAMH,
2. BeimaBnuBaHue mnojumepa 0e3 BKIIOYEHHS HCTOYHHKA
yabTpaduonerosoro (YD) uznydenus;
3. Bxirouenune cBeToano00B 0€3 BBIIABIMBAHUS ITOJIMMEPA.

K mpenmymecTBaM «X0JI0IHBIX» 3D pydek OTHOCST:
OTCyTCTBI/Ie FOpﬂ‘H/IX DJICMCHTOB,
OECITyMHOCTb,
pabota 6e3 mpoBOJIOB,
BO3MOXHOCTh HCIIOJIL30BaHHUs OOJIBIIIOrO KOJWYEeCTBA (o-
TOIIOJIMMEPHBIX CMOJI C PA3IMYHBIMU CBONCTBAMH.
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Cpeau HeJ0CTaTKOB
- BBICOKAsI CTOMMOCTb PYYKH U MaT€PHAJIOB, XPYINKOCTh MO~
JIOK;
- PEKOMEHJYeTCs Ha/IeBaTh CICIMATBHBIC OYKH, 3aIlUIIAI0-
IIMe 171232 0T yJAbTPa(UOIETOBOrO U3ITyIECHUS.

«I'OPAYHUE» 3D PYUKH

«Copstare» PyYKH 3alpaBiAIOTCS TEPMOIUIACTHKOM, KO-
TOPBIA MOCTABJISIETCS B BUJE MPYTKOB WM KATylleK HuUTeH. B
BepXHEH vacTu Kopiyca 3D pydku pacmojiaraeTcsi OTBEpCTHE, B
KOTOpPO€ BCTABISIETCS IUIACTUK. BCTPOEHHBINM MEXaHM3M aBTOMa-
THYECKH MOJBOJIHUT IUIACTHK K AKCTPYAEPY, IJI€ OH HArPEBAETCS U
MOJIAETCSI B TOPSIYEM BHJIE Yepe3 COIUIO. PacriaBieHHbIH MIaCTHK
CIIOCOOCH MPUHUMATS JIF00YI0 (hopMy, a 3aTeM OBICTPO 3aCTHIBACT.

OcCHOBHBIE AJIEMEHTHI «ropsiueit» 3D pydku: comio, Me-
XaHU3M II0/1a4M IUTACTUKOBOM HHTH, HAarpeBaTEIbHBIA 3JIEMEHT,
BEHTWIIATOP VIS OXJAXKICHHS BEpXHEH YacTH COIUIA W PY4YKH B
LIEJIOM, MUKPOKOHTPOJIIEP ISl YIIPABICHUSI paOOTON BEHTHIISTO-
pa, MexaHHU3Ma II0/1a4ui U HarpeBaTeIbHOro neMenTa. CylecTBy-
10T 3D pyuky, cmocoOHbIe paboTaTh HE TOJIBKO OT IEKTPOCETH,
HO ¥ KOTOPBIE UMEIOT BCTPOCHHBIM aKKyMYJISATOP /MM MOIKIIO-
yarotcsa k USB-opty

[Nonaya MaTepuana OCYIIECTBISICTCS IPU HAXKATHH COOT-
BETCTBYIONIEH KHOTIKH. HeKOTOpBIe MOIENH, OCHAIIAIOTCS PEeryJIs-
TOPOM CKOPOCTH MOJIA4M IUIACTHKA, PETYISATOPOM TEMIIEPATYpBHI
HarpeBa M AWCILIEEM, HAa KOTOPOM OTOOpakaeTcsi HHPOPMAIHS O
BBIOPAaHHOM PEXHME.

Taroke Bo MHOTHX 3D pydkax ecTh KHOIIKA peBepca, Ko-
TOpas MO3BOJIACT JICTKO U3BJICKATH INTACTUKOBYIO HUTh U3 PYYKH.

K mpenmymiectBam «ropstaux» 3D pydex OTHOCSATCS:
HEeOOJIBIION BeC,
KOMIIAaKTHOCTB,
MIPOCTOTA UCIIOJIb30BaHMS,

IIPOYHOCTH MOACIIOK,
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JOCTyIMHasA CTOMMOCTD PACXOAHBIX MAaTCPHUATIOB.

B kauectBe HCIOCTATKOB I10JIb30BaTC/IN OTMCYAIOT HAJIHU-
Yrec MpoOBOAOB U HArp€BaHUEC COILIA PYYKHU 0 BBICOKOM TeMIepa-

TYypBI.
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XAPAKTEPUCTHUKHA IIVNTACTUKOB
IS «T'OPAYUX» 3D-PYUYEK

OcuoBHBIME Matepuanamu sBIsFoTcs ABS m PLAmmactux

ABS niacTuk — coeTHHEHHs, MOJay4YaemMbie U3 HeTH.

K OpCUMYIICCTBAM OTHOCATCA:

® 3acteiBaeT npu Temneparype 100-110 rpagycos;
®  BBLICOKAS MEXaHMYECKas IPOYHOCTD;

® TIIIHIICBAas ITOBEPXHOCTh.;

®  BO3MOKHOCTh BTOPHYHOT'O MCIIOJIb30BAHMUS;

®  BO3MOXKHOCTB JICTKOH 00pabOTKH.

K Henocratkam MaTepuaiia OTHOCUTCS :

L4 TOKCHUYHOCTD IIPHU HAI'PEBE;
L cna6y10 YCTOﬁqHBOCTL K IPpAMBIM COJIHCYHBIM J1y4da;

®  PacTBOPUMOCTH AIlETOHE U HEKOTOPBIX JIP. XHM. COCIHHE-
HUSX;

e cralyro yCTOHYMBOCTD K aTMOC(HEPHBIM BO3/ICHCTBHSM;

PLA miacTuk — opraHu4eckuii, 6uopasjiaraemMmbii,
NMpPOU3BeIeHHbI HA 0CHOBE CAXapPHOI0 TPOCTHUKA WJIN

KYKYpY3bl.

Ocobennoctu PL miacTukam:

® uiaBurcs npu remmneparype 160 — 180 rpamycos;

®  He HY)XJAeTCs B OXJIAKICHNH;

®  [OAXOAWT JAJISl PUCOBAHUSI HA PA3IMYHBIX HOBEPXHOCTSX;
®  He BBIACISIET BPEIHBIX BELICCTB U HE MIMEET 3aI1axa;

®  [PAKTHYCCKH HE MMOJABEPKEH yCalIKe U Ae(OPMALIUH.

OcnoBHbIe HenocTaTku PLLA miacTuka:
HEJI0JTOBEYHOCTh U3TOTOBJICHHBIX U3 HErO MPEIMETOB;
®  TOBBIIICHHAS XPYIKOCTb,.




