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Oneparop ynpasnser
et — CeropiHs yxxe HUKOrO He
NpoToTMNNPOBaHUA YAVBNAIOT NPUHTEPbI, BOC-

ABTOMOGHNBbHBIX AeTaneii

co3patowyme Ha Gymare
CKOJIb YTOAHO C/IOXKHbIE U30-
6Gpaxenus. Hekotopble U3
HUX HAHOCAT PUCYHOK B HeC-
KonbKo cnoes. Ecan pa3sutb
3Ty jeI0 U Hay4uTb Neyar-
HY!0 rONIOBKY MHOTOKPaTHO
HaKnaAbIBaTh APYr Ha Apyra
cov BellecTsa, To u3o6pa-
JKeHue CTaHeT penbedHbIM.
WmeHHo 3T0T NnpuHLUMN ne-
KUT B ocHoBe 3D-chabpuka-
TOpoB, UHaye — ¢a6bepos,
YCTPOIACTB, COCOGHDIX MO
KOMaH/am Komnblotepa
€0371aBaThb AeTau NO4TH
npou3BoNbHOMN (hopmbl.

A HeKoTOpbIe U3enus co
CNOXKHOI BHYTpeHHei reo-
MeTpueii BOoGLLe 3aTpyAHN-
TeNbHO U3rOTOBUTH APYrUM
cnoco6om

3y6uaras nepeaaya Buy.

bopme nucra Mé6uyca,
W3roToBNeHHaR NpK no-
mouym 3D-habpukaropa




]

Becam delivery
iE.§.- pabvo-smrrdng

Extrusion
— -

1984 rosty amepHKaHCKHit MHKe-

nep Yax Xaur (Chuck Hull) 3a-

TIaTeHTOBAJ TPMHIIHMIT CTePeoH-

TorpadpuH, KOTOPHIH CerofHs
CTasl caMoii M3BECTHOH TeXHONOruei
TpexMepHOii Teuatn. OCHOBaHHBIH Ha
Heii $aGPUKATOp COCTOMT M3 KaMepbl
CHHTe3, 1a3€PHOTO 670K 1 YIDABAIO-
I[ero KOMIbIOTepa, KOTOPHIii MO Tpex-
MepHOM 1udpoBOit MogenrH O6BeKTa
CTPOMT HAGOp ero MOCTOHHBIX cedenmil
W YNpaBIAeT MeXaHMYeCKHMH yalaMu
yeTpoiicTBa. CHHTe3 HAYMHAETCA € TOTO,
UTO KaMepa 3allONHAETCA XKUAKIM CBe-

eTcA HOBBIH /10 nmopouika. ITo okoHya-
HHM CHHTe3a He3a/leHCTBOBaHHBIi Mopo-
IOK MOKHO MCTIO/Ib30BaTh MOBTOPHO.
JIOCTOMHCTBO 3TOT0 METOAA COCTOMT B
TOM, 4TO 151 HOPMHPOBAHHA HABHCAIO-
WX 57IEMEHTOB He HYKHBI TOJJEPHKH-
BaloIIME B7IEMEHTEL, TIOCKOTbKY H3/Ie/e
TIOKOMTCA B IOPOLIKOBOM cpefe.

Meroz 3anatentopan B okTAGpe 1986
roga cTyaeHT-MarucTpant Texacckoro
yHuBepcutera Kapn Jlexapn (Carl
Deckard). B cBoeii paspaGoTke oH OTTa-
KUBAJICA OT IPE/IONKEHHOTO0 B 1971 ro;
¢panysom [Tbepom Cupo (Pierre Ciraud)

T (spoae
TeX, UTO HMCIOMBIYIOTCA ANA 3yGHBIX
woM6). Tlog camoi NOBEpXHOCTBIO
KWIKOCTH, Ha DIyGHHE B A0TH MWIUH-
MeTpa — 5T0 TONUMHA TIEPROTO CIIOs

TIponecca, B KOTOPOM Hac-
THIIHI OCTOSIHHO TIOAAIOTCA B 30HY pabo-
Th sasepoB. [lepBas KOMMEpUYECKH
yenemHas MamMHa Sinterstation 2000,
nosBuBmAscs B 1992 Toay, coaaBana u3

UH’ obbexTa — -
ercsi cranbHas nuarpopma-siesarop.
3aTeM Ja3epHBIH Jyd CKaHMpYeT Mo-

B €00’ c

TEKYIMM CedeHUeM MOJENH, M KH/-
KOCTB TIOZ ZIeHCTBHEM CBETa NepeXOAHT
B TBepAyIo dpasy. ITo 3aBepieHHH CKaHK-
POBAHUA NEPBOTO CIOA HNEBATOP HEM-
HOTO OIyCKAeTCs U JIa3epHOE CKaHMPO-
BaHue nopropsercA. [Ipy HarMyuM B
reoMeTpHH 06bekTa wa-

BOCKa W 0GBeKTH Ana-
MeTpoM /10 305 MILTMMETPOB 1 JUTHHO
A0 410 muwuMeTpoB. CoBpeMeHHbIe
YCTAHOBKH MOZIOGHOTO THIIA HCTIONB3YIOT

BASKOCTh BEIIECTBA yMEHbIIaNach MpH

Harpese. B HEKOTOPBIX MOJ/IAX BMECTO

J1a3epa PUMEHAETCA TOHKHIA ITyHOK SIeK-

TPOHOB WM TUIA3MBL.
c -

CTei 1A MX MOJIEPIKKH B TIPOTIeCce CHH-
Te3a CO3/IAIOTCA TOHKHME OTOPHEIE Jie-
MEHTEI, KOTOPHE MOTOM YAATAIOTCA.
CopMUpOBAHHHIT 06beKT 06paGaT-
BaeTCA MOWHEIM YIBTPabHOTETOBBIM

nasepioro
ClIeKaHHs — HEOGXOAMMOCTb BECTH Ipo-
Liece B repMeTHUECKOii eMKOCTH, 3anor-
HEHHOii MHEPTHLIM ra30M, uTOGH abe-
aTh BOTOpAHMA MOPOIIKA W YTEUKH
TOKCHUHLIX Ta30B, BHICTAIONIXCA TPH
cunTese. B HOBOM KoMTI-

y A o MaKcH-
MaJIbHOI IPOUHOCTH.
Jlanmasn B

nexce Sinterstation Pro xommamuu 3D

Systems, aetam

yerpoiictaax it

3D Systems. Amanormumo paGoTaioT
$ac6eps  AmoHckux  dupm  CMET,
D-MEC, Mitsui, Teijin Seiki u repmar-
ckux EOS, Fockele & Schwarze. OGkraro
TAK H3OTABTHBAIOT MOAEIH PA3IHIHOTO

onee (
550x550X750 MM), Bee IPOLEAYPEL OCY-
LUECTBIAIOTCA ABTOMATHUECKH, & HEOD-
XOAMIMBIH JUIst CO3AAHMS MHEPTHOH cpe-
B 430T BEJEIAETCA M3 OKPYKAIOUIEro
BO3yXa. CTOHT TaKasl yCTaHOBKA CBHILIE

Ha CTaguu
Anzaiina. Ho chepa npumenenus da66e-
POB TOPA3/0 WHMPe, a SKCIEPTH HaCuH-
THIBAIOT GOJlee TpeX AECATKOB pasiny-
HBIX TEXHOJIOTH, JIKAIMX B OCHOBE HX
PaGOTEL. BONBIIMHCTBO M3 HUX TIOXOKH W
TIOPOXK/IEHBI B OCHOBHOM /UIsi 06X0/1a 4y-
JKHX 3aMaTeHTOBAHHBIX PelleHHi, HO
KaX/[asi XapaKTepH3yeTci CBOMM Habo-
POM MaTepUasoB, TOYHOCTHIO M BBICTPO-
TOit M3roToBNEHUs AeTaneii. [loka Tpyz-
HO CKa3aTh, KAKHe U3 HUX MOGE/IAT B KOH-
KypeHTHOI GopnGe.

TBOPEHMUE U3 NOPOLIKA

TeXHOMOTHSA CENEKTHBHOTO Na3epHOro
cniexanma (Selective Laser Sintering, SLS)
oTIMuaeTCA OT cTepeonTOTpadHH TeM,
4TO OBBEKT CO3AACTCA He B KWAKOM, a B
nopomKoBoii cpeae. [OABKKHEI Kap-
TPHDK HACHITACT HA TOPHIOHTATBHYIO
wiatdopMy TOHKH CIIOH MeJTKOAHCIEp-
CHOTO TOpOIIKa, & MOUIHEI Jlasep CKaHH-
PYeT COOTBETCTBYIOlIICE CeverHe 0GbeK-

JIOJUIApOB.

Hemenkas xomnanus EOS gocturia
GOMBLINX YCTIEXOB B CHHTe3€ MeTalInye-
CKUX M3Aenit. OZIHO M3 MOCKE/HUX /{0~
crikernit — pab6ep EOSINT M 270, pa-
GoTatouuii ¢ TopouKaM1 GPOH3BI M HH-
CTpyMeHTabHOIH cTann. CO CKOPOCTBIO
ot 7 1o 70 cm® B Yac on GopMupyeT n3
HMX JleTan pa3mepoM 0 250x250x215
MWUTHMETpOB. B I1aHaX 3aAB1eHa paGo-
Ta C TMyApOi M3 TUTAHOBEIX M XPOM-KO-
6anLTOBBIX CIL1aBOB. [IOrPeNIHOCTb TIpo-
M3BO/CTBA HE TIPeBhIMmaeT 50 MHKPOH, a
1IEPOXOBATOCTH TIOBEPXHOCTEl MeHee 9
MHKpOH. [IpHYeM MOTyYEHHbIE A€Tamn
MMeIOT IPOYHOCTD Ha paspiB A0 1,1 ru-
ranackani — BCEro BABOE MeHbIIE, YeM
CTanbHEle, 1 HA TOPAZOK GOMbILe, HYeM y
NOAYKIWHH CAMBIX MepBHIX $aGpUKATO-
PpOB.

Y Bee ke ClIeKaHHeM TTOPOLIKA He 710
CTHYb POYHOCTH MOHOJIMTHOTO MaTepH-
ana. Ha MOMONb MPUXOAWT POACTBEH-
HBIil TIPOLECC CeNIeKTHBHOTO JIa3epHOTo

Ta, BBI3BIBAA D u

(Selective Laser Melting,

YacTHl. 3aTeM U3 -

SLM), ip i Ha PBIHOK aHI/IMF-
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Mopenu Gyayuwx yrne-
POAHO-BONIOKOHHBIX
OMCHBIX 3AaHMNIA, U3T0-
TOBNIeHHbIE METOAOM Ce-

JKcnepTbl HACUUTLIBAIOT GoNee Tpex AecATKOB
Pa3nuYHbIX 3aNaTeHTOBaHHbIX TEXHONOI Ui,
npuUMeHsiemMbIX B TpeXMepHbix habpukatopax

coit komnaueii MCP Tooling Technolo-
gies. B HeM MeTalIMYecKMe acTHIEI
TIOJHOCTBIO PACIUIABJIAIOTCA MO/, BO3/eH-
CTBHEM JIa3ePHOTO M3JTyYeHHA, YTO 0fec-
TI€YMBAET BBICOKYIO TUIOTHOCTb CTPYKTY-
Pl M3AeNMil. PaciuiauMBaThea 3a 9TO
IPUXOAMTCA CHIKEHHEM CKOPOCTH M
TOYHOCTH cuHTe3a. Pabpukarop MCP
Realizer popmupyer 3a yac Bcero okojo
10 cmM® M3AENHA C MEPOXOBATOCTHIO 110~
BepxHoctH 10-30 MHKpOH. 3aTo accop-
THMEHT MaTepHanoB BKIIOYAET LMHK,
GpOH3y, CTAlb, THTAHOBHE U XPOM-KO-
BabTOBBIE CIUTABBI, 30/I0TO, a B GIDKalt-
X ITaHAX PAGOTA C ATIOMUHUEM M UH-
CTPyMeHTa/IbHEIMY CTAJAMH.
PeKOpAHEIX pa3sMepoB MeTajiude-
CKUe M3IeTUA CO3NAIOT YCTAHOBKH GpU-
TaHCKoii Kopriopam AeroMet, B KOTO-
PBIX HCIIO/b3YeTCA TEXHOMOTHA UIHTHB-
HOTO J1a3epHOro arotoseHns (Laser Ad-
ditive Manufacturing, LAM). CO,-azep
MOIIHOCTHI0 18 KWJIOBATT CO3AAET Ha 10~

TexHONOMH GOPMHUpYETCA He B Toae
TIOPOMIKA, a MyTeM TIOCTENeHHOro Hapa-
IMBAHUA HA TOPU3OHTATBHO PACIIONO-
KeHHOM Tu1aTdopme. DTO MO3BOJIAET CHH-
TE3UPOBATh  OGBEKTH  PasMepoM
3,0x3,0x0,9 mMeTpa. Bezytes paspaboTku
CHCTEMBI, PACCYMTAHHON Ha raGapuThl
6,0x2,4x2,7 MeTpa. Ha yHMKaJIbHBIX yCTa-
HOBKax OT AeroMet CO3/alOTCA TOHKO-
crentble (70 0,5 MWLUIMMETpa) KpyIHOTa-
GapuTHbIE JI€TalM M3 THTAHOBBIX CIUTA-
BOB, PeHHA U TaHTasa /U1 aBUALMOHHON
M KOCMHYECKOi TIOMBIIVIEHHOCTH, Ha-
IIpMMep COIIA M HACTH ABMTATENbHBIX
TOHZO.

TPEXMEPHBIE NPUHTEPBI

Ho He cTouT siymats, uto $pa6Gepst — 510
cyry6o mpombUIeHHoe 0GopyoBaiHe.
STH yCTpoiiCTBA OTUETIMBO JenATCA Ha
ABa Knacca. K MepBOMy, HashBaeMOMY
mmoraa Rapid Manufactoring (cucremst
6HICTPOTO MPOHIBO/ICTBA) OTHOCAT Z10PO-

saroroniu yua-
CTOK pacrUIaBa, KyAa H3 OTAGIBHOTO KOH-
TeliHepa N0AAETCA pasorpersiii MeTaIH-
weckuii Mopouiok. B oTiMMe oT paree
PacCMOTPEHHBIX CHCTEM JleTalb 1o 3TOM

rue MalIMHEL, O KOTO-
PHIX MBI pacckasamd Bemme. Jlpyroit
Kiacc — Rapid Prototyping (cucremsr GbI-
CTPOro MPOTOTHIMPOBAHUA) — BTO He-
GoblKe, HHOIAA HACTONBHBIE MPHGO-




Takumi CTamyT 8 6yayuiem
po6oTbi-crpovTeny Contour
Crafting

C nomowbio hab6epos mox-
HO C03aBaTh ACTANN CHOK-
it (hOPMbI — Takme npo6-
nemMaTHyHO NPOU3BECTH Ha

0CHOBE APYTUX TeXHoNOrMi

PEL, HCTIOB3yeMbIC B IPOCKTHBIX OTACTAX.
$UpM A7 OTpaGoTKH AMBaiiHa M TpOBe-
NS MOJICTIMPOBAHN B XOie KOHCTPYK-
TopeKiX paGoT. Moer, TaKoii UBeTHOI
TPeXMepHELi TPHHTEp CIYAHTS H APYTHM
3a4auaM: CO3AABATE TPEXMEPHEIE MOZCTH
MOJIEKYIl WIH Me/JMUMHCKYX HMIUIGHTa-

MpoToTun peaihosoii
KnasuaTypsi Ans Tenehona

HareYaTaHa MOTHOCTBIO, IOC/E Yero ce
ATA TIOBBIICHAA NPOUHOCTH M yIyIle-
Ul BHEIHETO BHAa TPOHTHIBAIOT BO-
CKOM, SNOKCHAHOI CMOTOf, ToMHypeTa-
HOM WJIH PagTHTHBIMI KICCBEIMH COCTA-
Bamy. [OTOBbIE H3IETHA MOKHO IUTH(O-
BaTh, KpacHTh, CBEpIHTS. Z Corporation

TOB, CTPOUTH navke mare-

aHanMsa KAX W pual, it genate Mogenu
TEIUIOBBIX HANIPSUKEHMH, 1 Ap. CTICIMAMH-  3IACTHUHBIMH, KaK Pe3UHA, DTO Cpasy e
CTBI yIKe CYHTAIOT i 3aMHT BBIITY-
CTaH/APTHHIM HHCTPYMEHTOM B lpoliecce  cKatolue o6yBb, rubkue TpyGhl U Apy-

" ce-

PMHHBIX NPOMBIIUIEHHBIX H3/eHi. OHI
TIO3BOJIAIOT B HECKO/IBKO Pa3 COKPATHTh

ryio
Tocneanee aoctuskenune Z Corpora-
tion — LBETHOM TpeXMepHbIi MpUHTEP

BPEMs M Pacxofibl Ha MpOeK
THITMYHBIX GBITOBBIX MPHOOPOB.
HauGonee aKkTHBHA Ha pbIHKe
YCTPOJCTB GHICTPOrO MPOTOTHIMPOBA-
Hus amepukanckas Z Corporation. Ee
3D-NpUHTEpHI BMECTO MeTaia M Jiase-

7450 ¢ Gosbioi

HHK 1 BecoM 193 KnjiorpamMmma, KOTOpBIi
CTPOMT MOJIENH CO CKOPOCTbIO 2—4 1ot
B MMHYTY, TaK 4TO Ha M3Je/Me MaKCH-
ManbHOTO pasmepa 203x254x204 Mu-
JIMMETPa YXOAUT OfMH paGoumii JeHb.

pos Topom-
KOBLIMH MaTepHajiaMH Ha OCHOBE Kpax-
Maia WM THIICA 1 BOAHEIM CBASYIOIIM
B Vaen nevatu
0t mopomka TommuHoi ot 0,076 A0
0,254 MIUIMMETpa B 3aBHCHMOCTH OT
il TOYHOCTH Mar a
wethipe 300-CTpyiiHbIE NEUaTAIONHE TO-
noBK# (Bcero 1 200 popeyHOK) B coOT-
BETCTBUM ¢ GOPMOM CJIOS HAHOCAT CBA-
3ylollee BEIECTBO, CKIeUBas YaCTHIEI
TIOPOILIKA JPYT C APYTOM. 3aTeM pacripe-
JAenseTca HOBBIL IO TOPOLIKA, 1 NPO-
1iecc MOBTOpsAeTCA, NOKa ieTaib He Gyzer

TIeYaTH IPM STOM COCTABA-
eT 300x450 Touek Ha JIOHM.

B 1e/IOM BO3MOKHOCTH TeXHOTOTHI
7 Corporation BHIXOJAT 32 PAMKH KOH-
IeNTyaTbHOro MozeMpoBaHus. Hampu-
Mep, ZieTanu, NpONUTAHHEIE CTIELHalb-
Hoit cMoroit ZR10 (aHoaKpUIAT), MO-
TYT CHIYXKUTb MacTep-MOAE/AMH /A i~
TeitHBIX GOPM. A Ha THIICOBEIE M Kpax-
MaJIbHbIE JIeTATH MOKHO HAHECTH TOKO-
NPOBOJlliee Ta/IbBAHONOKPEITHE M HC-
O/IB30BATH U1 OTPAGOTKH KOHCTPYK-
LMK BHYTPHKOPIIYCHBIX aHTEHH COTOBBIX
‘TenedoHOB.
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PYKOATKa ANA ANCKOBOH

Byayuiee $a66epoB — HafOMHOE NPOM3BOACTBO

Ni06bIX 6bITOBbIX npeameTtos U3 yHUBepcCaJibHOro
CbIpbA N0 MmojeNnAm, Nosy4eHHbIM U3 “HTePHeTa

KomnbtorepHas 30-mo-
Aenb 1 caenaHHas no
Hell GurypKa ckasou-
Horo nepconaa

NOTMCTUKA BYAYLLETO AT MEKOCEDHIiHOTO WM LITYHHOTO  MeIieHHe PAsMEpOM 9TaK C TMOTOBHHY
Boobine wrnop ca sa cxux osa- nons. Jlo6pan nonosma
TOBAPOB, 1 STEKTPOHUKH Yoke pos B ero 510 pasworo poa

JIeT ocTaeTca ocHOBHOI cepoii MpHMe-
Henus ¢aGBepHbIX cctem. 06 5ToM ro-

610po. Pe, MOXET WITH 06 u3roToRTe-
HU WIpYIIeK, HATIATHBIX TOCOGUI, Gbi-
ToBoit, i u i

3aITuACTH, KOTOpHIE MOTYT MOHAAOGHTLCA
15 peMoHTa B HoXoze. Bbuto 651 Kyaa ad-

BOPUTCA B OTdeTe KO
upmer Wohlers Associates, koropas B
2007 roay 0606IIILIA JAHHEIE O HECKOTb-
KHX THICAYAX KOMIIAHH I, HCTIOMB3YIOLIIX
dabpukaropsl. Jlanee B MOPA/KE MACCO-
BOCTH TNPUMEHEHHUsA CJIeJYIOT aBTOMO-
GuibHas W A3pPOKOCMHUYecKas IMPOMbI-

BOOPYKEHHii i BOEHHOI TeXHHKH, HHAY-
CTpHaJIbHOE MAIMHOCTPOEHHE.
ViKe Cerofis NpaKTUYECKH BCe CIOXK-

yTBapH, i 3amJa-

3aMeHHTh UX

¢ u ¢ pasHo06-

¥
cTeii K aBTOMOGW/IAM M GbITOBO# TeXHH-
Ke, GWKyTepHH, CYBeHHDPOB, BKJIIOYas

SKCIOHATOB W AHTMKBapHaTa i T. 1. Tlo-
KynatensaM GyAyllero He NpUAETCS Tpa-
THTb Bpemsi Ha GMy)KjaHHe TMO Marash-
HaM B MIOMCKaX HY)KHOM BelllH, 0CTaTo4-
Ho GyzieT yepes MHTepHeT 0GpaTHTbCA K
yeyram GiiKaiIlero cepBucHoOro 61opo.
C

Hble cuCTeMbI,
3a pyGexoM, COAEepKaT KOMIUIEKTYIOIIHE,
BHINONHEHHEIE IO (bAGGEPHOIT TexHONO-
Tum. Hs B cocTaBe

BBIXO/IOM Ha TAKOH yPOBEHb
PpasBuTHA PpabOepHbie TEXHOIOTHH TOTy-
Yar HeBW/JAHHBII PaclBeT — BO MHOTHMX
cexropax GyayT 32611

T0 netpebTens F-18 HacunTsiBaeTes Go-
Jiee 80 AeTaeii, MArOTOBIACMBIX haGpH-
KaTopam, a B mponecce co3AaRMA Mesk-
AYHPOZHOH KOCMHMECKOH CTAHUMHM WX
Hcnoms30Baro Goree ABYXCOT. TexHoMo-

Th1 KPHSHCHI IEPENPOM3BOACTBA, HEOBXO-
JMMOCTH CKIAIMPOBAHMA TOTOBOf MPO-

PA3HBIM TIOPOIIKOBBIM ChIPbEM.
W yK BOBCe He3aMEHMMBIM CpeJl-
CTBOM JIO/DKHEI CTaTh GaGepb B KOCMH-
YECKUX MOJeTaX, 0COGEHHO TpH CO3/a-
HUM JIyHHBIX Ga3 M ocBoeHMM Mapca.
Beab OHHM NO3BOJAT COKOHOMHTH He
TOJILKO MecTo Ha kopabie, HO M caMmbiit
JeGUIMTHBIHA pecypc — Maccy NosesHoi
Harpysku (Besib MaTepuai /I NpPOM3-
BOJCTBA MOYKHO M Ha MecTe HaiTH).

POBOTbI U3 NPUHTEPA

o mporko3am akcnepros NASA i ArenT-
CTBA IEPCNIEKTHBHbIX OGOPOHHBIX HCCTE-
AoBanmii DARPA, yie Hepes HECKOTBKO
et BHABI POGOTOB GyayT Mac-

AYKUUH, CHIbHO
B 1OMb3y PEATHCTHUHOCTH OmHCaH-
HOTO ClIeHADH TOBOPHT Cehe3HAs 3a1H-

A
eTeA, B Heil CeAYeT OKWIATS SHATHTEb-
HBIX TIPOPBIBOB, KOTOpbIe 0GecriewaT mo-
ABNCHHE M3MM ¢ IPUHINTHATEHO HO-
BHIMH CBOJCTBAMH, @ CO BpEMeHeM X

5 BenomeTs
DAl CTPaH B pasBMTUH NIOROGHBIX (ab-
GepHLIX CHCTEM, KOTOpIE MOTYT cyliie-
CTBEHHO YNIPOCTHTS TELIOBOE OBecrieue-
Hue Bojick, OCOGeHHO aKTUBHO puHaH-

COBO usroTABMMBaTLCA Ha 3D-NpHHTE-
pax. OTKPEITHE 37IeKTPOMPOBOAHBIX MO~
MMEPOB TIO3BOITO 3AOKHTH OCHOBEI
HOBOTO HAPABNIEHNA B HayKe I TEXHUKE
— drexconmku, 3saHuMaIoelicA TpoGie-
MaMH pOH3BO/CTBA THGKIX MUKPOCKeM,
HeUaTHEIX ILTAT, a TakKe MUKPOBIEKTPO-

'KuX cuctem (MOMC), Haneda-

Aons B o6beme Beeit it ipo-
AYKUMH MOXKET CTaTh JOMHHHPYIOLIEH.
Bornbuoe Gyaymee x/aer GabbepHbie
TEXHOJMOTMH 1 B PO3HUYHO-OBHCHOM CeK-
TOpe. DTO B NEPBYIO OYEPEAb CHCTEMbI

www.vokrugsveta.ru « SHBAPb 2008

3TH Boenno-
Mopckum ¢rotom CIIA, ube PyKOBOA-
cTBO paccMarpuBaeT $paG6ephl Kak Ba-
Hblil $aKTOp BOCHHOI JIOTHCTHKH GyAy-
wero. CKJia/l Ha aBUaHOCLe 3aHUMaeT I10-

TAHHBIX Ha TPEXMEPHBIX NpHHTepax. Oc-
HOBHBIM Pe3y/IbTaToM PasBUTHsI (IieKco-
HHMKH MOXHO CYHTaTh TO, YTO MPaKTHYe-
CKH BCE MCTIONb3yeMble B POGOTOTEXHH- -
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KomnbioTepHbie Mogeny
B TeUEHHE HECKONbKUX
4acoB npeBpawiaIoTcA B
FOTOBbIE NNACTUKOBbIE
Aeranu

‘DabpuKaTopbi NOMOraoT Ma-
TemaTiKam BO0UMIO NpeACTa-
BUTb HOPMY CIIONKHBIX reo-
'METPUYECKUX 0GBLEKTOB

Ke KOMIIOHEHTHI, KpOMe MpOIecCopos,
HbIHe yke JOCTYIHE! A7 3D-Tledath. 310
OLED-AMCIUIeH, MACHTHHKALMOHHbIE
RFID-YHIIbI, HCKYCCTBEHHbIE MyCKYTBI,

TOB H, HaKOHeIL, CO3/{aHME HACHIIEHHOTO
¥ ACUIEBOTO PHIHKA BHPTYATBHEIX MOZe-
Jeit. MHOTHE HeoGXOMMEIE /LT STOTO
TeXHOJNOTHHU YXe HAXOAATCA HA CTAAM

S/IEKTPOHHBIE I, Cyxue me-
aTHble aKKyMyIATOpHbie Garapeu. Ha
Toxotax haBPUKALIMS COTHEUHBIX GaTa-
Peid, IPU3BaHHBIX 06ECTIeYHTh AaBTOHOM-
HOCTh M OHEPrOHe3aBUCHMOCTD «Ile-
4aTHBIX POGOTOB».
Hau6osnee PaZMKaTbHbIH
nporHo3 passuTia (baGoepos —
3TO UX NpeBpalleHHe B Tepco-
HaTbHble HAZOMHbIE «HabPH-
Kif», MCIOJB3yIONue YHUBEp-
canbHble MaTepuaibl IA Ha-
ZIOMHOTO HM3rOTOBJICHHsA Da3-
JIMHBIX GHITOBLIX TIDE/IMETOR.
VIX mosBIeHHe BOObIIe MOXeT
MOUTH TONHOCTBIO «IIOXOPO-

orp: o PYECKOTO  HC-
TI0/Ib30BaHKA, APyrHe TOJMbKO paspaba-
ThIBalOTCA. O/IHAKO €CTh BCe OCHOBAHMS
ToJIaraTh, YTO yXKe B Oiikaiinne jecs-
THJIETHA TIPOM3BOACTBO GOJbUIMHCTBA
HeOBXOMMBIX MpeIMeToB GbiTa yaacTcs
Pean3oBarh B AOMAUIHHX YCIOBUAX TO
MOJIEJIAM, 3arPyKeHHBIM U3 [0GaTbHOMR
ce, NPOOGPA3OM KOTOPOii HbiHE ABMA-
eTcs MHTepHeT.

O6mas TeHAeHUUA Da3BUTHA (ab-
GepHBIX TeXHOMOTHIi COCTOMT B MAKCH-
MATbHOM PACHIMDEHMM Chepl HX TpH-
MEHEHHA: OT CHHTE3a JKUBBIX TKaHEH U
BHIPAIMBAHUSA UCKYCCTBEHHBIX OPraHOB
10 TIOCTOHHOrO HAHOCHHTe3a W3AETHit

HuT» MaccoBoe
Co BeeM ero mpo6ieMamH 1 He-
JocTaTKamu, Kiouessv $axto-
POM JIOMKHO CTaTh pajuKals-

TPORHKH 1 /JKE CTPOHTETb-
cTBa sAammit u coopywerwii. bacGep-
HEIi] STall B pa3BHTHN CPE/CTB TPOM3BOJL-
CTBA MOXET B KOHE M3MEHWTh Haui

Hoe ToMMOCTH KaK
cammx $abpHKaTOpOB, TaK 1
PACKOHEIX MaTePHAIOR, paciiH-
PeHHe UX CIIeKTpa, Yt

o u ao-
CTaBKe Belwleii, OTKPEIBaA TyTh K TapMo-
HH3ALWN CTAHAAPTOB TIOTPeBCHNA H A0-

MHOT W MeuTHl Yesno-

TOKCHUHOCTH TIOGOUHBIX MPOAYK-
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