Kak 3D-nevyaTb y>Xe 04eHb CKOPO M3MEHWUT XXN3Hb POCCUSAH,
XXypHan "lopon 812"

Noka KnTanubl NevaTaroT Ha 3D-NpuUHTepax uenble Xusable KBapTasbl, B Poccun
Kak 6yaATO HM4Yero He nponcxognT. Ho kakmum 6bl HenpobuBaeMbiM HU Ka3ascs
»KeJsie3HbI 3aHaBeC, MUPOBbIe TEHAEHUUN NPOCAYNBAOTCA N Ha HaLly CTOPOHY.
CneuvanucTbl roBopsT, 4To 3D-nevyaTb N3MEHUT Hally MPOMBbILLIJIEHHOCTb Y
BoobOLULle Hally XXW3Hb. Bonpoc - Kak ckopo?

Bce meToabl 3D-NevyaTt - 3TO NPON3BOAHbIE AAAUTUBHON TEXHONOM UK
N3roTOBJIEHNS Pa3HbIX Belwen. AoANTUBHbIE TEXHOOrUK (0T aHrn. «add» -
«7100aBNSATb») - 3TO TEXHONIOI N, B KOTOPbIX MOCTPOEHNE MOAEN NPONCXOaNT
nyTeMm NocsIonHOro nobaBneHus cbipbs Bce HblHelWwHMe 3D-NpuHTepLl AenatoT
3aroToBKM MMEHHO TakK.

DKCNepTbl FOBOPAT O HOBOW MPOMBbILLUJIEHHOW peBosIioLNn. «Mbl MPUCYTCTBYEM NpU
o4yepenHOM rpouecce o4eHb BbICTPbIX U3MEHEeHUN, NPOANKTOBaHHbIX ABYMS
KJIt04EBbIMU (paKTOpaMun: eCTeCTBEHHbLIM XO0M Bellen U B3aUMOCBA3aHHOCTbIO
BCEX 3J1leMeHTOoB obLwecTBa. ALANTMBHbIE TEXHOJIOMMN CYLLLECTBYIOT Y)Ke rnopsgka
AsaguaTtu neT. [MaBHbIM MNOCLIJIOM UX MNOSIBNIEHNA CTanNo pa3BUTME KOMMbIOTEPHOMN
TeXHUKWN. Bce, 4TO Mbl cenyac Ha3biBaeM NPOMBbILLIEHHOCTbIO, HA4YNHaeT
rnpeBpaLlaTbCA B HEOrPAHNYEHHYI0 KOMMbIOTEPHYIO nepudepuio -
HeorpaHM4YeHHYto, NokKa He orpaHnyeH NIHTepHeT. Tak, HanpuMmep, 4YenoBeK 13
ApuKn MoXXeT oTrnpaBuTb Yepe3 CeTb TPEXMEPHYIO MoLesb B KOHTOPY,
HaxoasALwytcs B ABCTpasinn, a 3aTEM Mo NoYTe noJly4nTb roToBoe uspenue. Tak
MoABNSIETCA COBEPLUEHHO HoBas (popMa aKTUBHOCTU: OTPbIBASAChH OT
KOMMbIOTEPHbIX NTP, MOXXHO ByaeT 3aHMMaTbCA CeEPbe3HbIM NPONU3BOACTBOM», -
roopuT neb TypnynH, LOKTOP TEXHUYECKUX HAYK, ANpeKTop NHCTUTyTa
Nla3epHbIX U CBapO4YHbIX TexHosormnm Crony.

N3 3Toro cnepyeT, Npoao/KaeT TYPUYnH, 4TO B HOBOWN UHAOYCTPUM Takune
OTKPbITUSA MPOLLJIOro BeKa, KakK KOHBenep 1 MaccoBoe Npon3BoACTBO, CTaHYT
3KOHOMWYECKWN HEBbLIrOAHbIMU. MaccoBble «MNPOCTblie MPodeccnm» HavyHyT
BbIMUPATb. DTO Y>XXe NMPOUCXOAUT - CKa>KeM, OrpoOMHas UHAYCTPUSA nevaTw,
poamsllasics B XV Beke, bbin1a 3aMeHeHa paboTol MasIeHbKOro KOMMbOTEpa, U B
OAVH MPEKPACHbIN OeHb BbIACHUI0CH, YTO Ne4YaTHUKN BOMbLLIE HUKOMY HE HY>XXHbI.
3aTo Bo3pacTeT NoTpebHOCTh B BbiCLLIEM 06pa3oBaHum, 6€3 KOTOPOro B HOBO
cpene 6yneT HEBO3MOXXHO paboTaThb.

ALONTUBHbIE TEXHOIOMMKM NO3BONSAIOT U3roToBAAaTb B 30 pa3 6bbicTpee u B 10 pas
aewessie To, 4TO TPaAUUMOHHBIMM TEXHOJIOMNSAMKW CeENYaC aeslaeTca MeasieHHee U
A0opoXKe. YXe cywecTByeT Knacc 6onblunx MaWmnH ong nuTtbs, paboTalowmx Ha
OCHOBE HOBbIX TEXHOJIOMMNN, @ TaKXXe MalUMHbl AN BblpallMBaHNS KPYMHbIX
MeTa/JINYECKUX KOHCTPYKLUNI - 3TO U 3/IEMEHTbI aBUaLLMOHHOIO ABUraTens,
KoTopble 06bI4HO AenatoTcsa 6onblie roga U CTOAT NopsaKa TPUALATU MUIJIMOHOB
pybnen. I Kak ToNIbKO ABUraTenn gas camoneTtoB MOXXHO byneT nenatb B
ABaauaThb pa3 bbicTpee - nosBuTcA 6osblLUE aBMananHepoB, TO €CThb, Kak
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HadelTCa ONTUMNCTLI, 6osblLUEee KOIMYECTBO NIOAEN CMOXKET NO3BO/INTL cebe
MnoJib30BaTbCA yCJ1yraMu aBMaKOMMaHUN.

Mo ncnonb3oBaHuio 3D-nevyaTn nepsoe MecTo B Mupe 3aHnmatoT CLLUA. BTopoe -
Kntan. Poccuns, yBbl, He BXOOUT U B NEPBYIO AECATKY. Y HaC eCTb Npon3soacTseo 3D-
MPUHTEPOB, HO 3TO, No cnoBaM neba TypmnynHa, UrpyLKN NO CPABHEHUIO C TEM,
4YTO NCNOJIb3YeTCA B APYrnx cTtpaHax. Ho npomebliluneHHble 3D-npuHTEpbl yXe
npoekTupytoTca B [eTepbypre, Mockee n EkatepuHbypre.

Makcum OgHobnoanos, anpektTop O6begNHEHHOr0 Hay4YHO-TEXHOJIOMTMYECKOr o
nHcTuTyTa CI6rny,rosoput o ToM, 410 3D-NevyaTb NU3MEHUT MeanumnHy. B
YacTHOCTK, Npobnembl NpoTe3npoBaHuda. Cenvyac 3TO NPOUCXOAUNT TakK:

- B CLLA exxerogHo nposoauTca oo 600 Teicay onepauunn no
SHAonpoTe3npoBaHuio. B Poccnm - npnumepHo 80 ThICAY NpM peasibHON
notpebHocTn B 300 ThiCAY. DHOOMPOTE3 3aMEHSET NOBPEXAEHHbIN CyCTaB
NCKYCCTBEHHbIM. B pe3ynbTaTe C/IOXKHOW XNPYPrnyeckon onepawmm noasmxHas
4aCTb NpoOTEe3a CO BpeMeHeM pa3pyLllaeTcs, YaCTUYKM KOHCTPYKLUMKX nonagatroT B
TKaHW, Ha4YMHaeTCcsa BocnasieHne. M3-3a 3Toro MoxeT bbITb YaCTUYHO pa3pyLueHa
KOCTHas TKaHb, OKpYy>XatloLulas CycTaB, 1 B X04e NMOBTOPHOW onepaumnn HOBbIW
npotes byaeT puUsn4eckn He K YeMy NMpUKpennuTb. HO 3TO TOJIbKO 4YacCTb
npobnembl. ONosIHNTENbHAA CJIOXKHOCTb 3aKJ/Il04aeTCsa B TOM, YTO pa3pyLueHHas
4aCTb KOCTHOW TKaHU nMeeT MHOUBULOYAJIbHbIA XapaKTep, MO3TOMY TOYHO
CMPOrHO3MpoBaTb, KaKasd YacTb SHAOMPOTE3a BbINAET N3 CTPOS, NPaKTUYECKN
HEeBO3MOXXHO.

3D-TexXHOJIOrnK BCE U3MEHST: - BbIXoa M3 3TOro - B MCMOJIb30BaHUM LN POBLIX
TexHosorni. Ha nepBoM 3Tane Mbl AeflaeM KOMMbIOTEPHYO TOMOrpamMmMy
NOBPEXAEHHOIr0 CyCTaBa, B X04€e KOTOPOM UCKYCCTBEHHO OTAENISEM KOCTHYIO
TKaHb OT XPsALLEBON. 3aTeM AeflaeTcsa TpexMepHasa MoAesb, Nocsie Yero B Aeno
BCTyMNaeT AU3alHEep, XOPOLLO 3HALWMA aHaTOMUIO 1 pa3bupatolwmninca B LMGPOBOM
NPOEKTMPOBAHMN. B KaXkaoM ToYKe CycTaBa OH puUcyeT MMNaaHTaT, BbibupatoTcs
OMTMMasbHbIE TOYKW KPEMJIEHUS, N B UTOre Mbl NOJIy4aeM MOLESb, KOTOPas
NOBTOPSET pa3pyLUEHHbI CErMeHT KOCTK. MNocne 3Toro Moaenb rnevyataetcs Ha 3D-
NPUHTEpPE BMECTe C pa3pyLUeHHbIM (hparMeHTOM KOCTU, 1 Bpay NpuKaabiBaeT
UMMNJAHT Ha n3obparkeHne paspyLLUeHHOro cycTaBa.

Hanblie npoBoanTcs gopaboTka npoTesa u noaydeHne paboyen mogenu,
peann3oBaHHOW B TUTAaHOBOM cCnJiaBe. B xone nocnenHero sTana NnpoBOANTCS
TUMNOBAs XUPYpruyeckas ornepaumns rno rnpoTe3npoBaHUIO, U B TEYEHNE Tpex
HegeNb MnauMeHT NnoslyvyaeT UHANBUAYAIbHbIA MPOoTes.

To eCTb afAUTUBHbIE TEXHOJIOMMN MO3BOJAKOT MPUNTU K NEPCOHNPUKaLNN
NMPOM3BOACTBA, TaK KaK MCMNOJIb30BaHME TUMOBbLIX BAPMAHTOB NpoTe3a - Npu4nHa
bonblinHcTBa npobnem B 3TOM obnacTtu. Kpome Toro, NCrnosib30BaHne LmMgpoBoro
Mpon3BoACTBa MO3BOJIIET pacrosiaraTb €ro HenoCcpenCcTBEHHO B BobHMLE.

Fneb TypuninH, anpekTop MHCTUTYTa Na3epHbIX U CBapOYHbIX TexHonorunm Creény.
- MpevMmyLwecTBa LMPPOBbLIX TEXHOJIOFTMA B NMPOMbILLJIEHHOCTU MOHATHLI.
Ho ectb XXe u onacHocTu. Heyxenun 3D-nevyaTtb HUYEM He yrpoxxaeT



yesioBeyecTBy?

- AQONTUBHbIE TEXHOIOMUN - 3TO HE OMAaCcHOCTb. Boobuie HM oaHO
TEXHOJIOrNYecKoe pasBuTue He BneYeT 3a cObo HUKAKMX ONAaCHOCTEN - OHN eCTb
1 BCcerna bbinm NCKIYNTENBHO B YenoBevyeckonm npupoae. YHtobbl 3hHeKTUBHO
ybuBaTb Opyr Apyra HeobsA3aTeslbHO BbipalliMBaTb C NoMouwbio 3D-npuHTEpa
KaKon-HNbyab 0co060 N3O0LLPEHHbIA MUCTOMET, AOCTAaTOYHO KaMHEN 1 MasokK.
PeanibHasa onacHOCTb LMNMPOBbLIX TEXHONOM NN NIEXKUT B COLMANIbHOW CTPYKTYype
obLiecTBa, NOTOMY 4TO O4€Hb CUJIbHO yrageT o6beM MexaHoobpaboTku, n Te, KTO
3TUM 3aHMMaeTCs, CKopee BCero, octaHyTcsa 6e3 paboTbl. Unu, HanpuMmep, Macca
Hapo4y B MUpPE 3aHMMAaeTCa U3roTOBJIEHUEM JINTENHbIX (POPM - 1 OHU TOXKE OYeHb
rnocTpajarT B X04e HOBOW MPOMbILLIEHHON PEBOIIOLUN, MOTOMY 4YTO CKOPO UX
paboTon ByaeT 3aHMMaTbCA MasIbYUK Ha KOMMbOTEPE, HAXKMMasa Ha KHOMKY.

- MpoMbiWNeHHana peBoJIIoLMUA - 3TO BCerga cepbe3Hbii yaap no 3KOJIOruum.
HacKonbKO onacHbl agAuTUBHbIE TEXHOJIONMMU A1 OKpYy>XXalowen cpeanbi?

- MoHavany 3konorn4yeckasa Harpyska Ha cpeny bynet ysenmyeHa. Kutamckme
TOBapPULLM, HaNpuMep, NOCTPOUIN KaXKA0MY rpa>KgaHWUHY NO AOMY U B UTore
3aKonTuam Becb Kntan, NoToMy 4TOo cenydac 6onbluasd 4yacTb U34eNnin genaeTcs n3
rnJjacTMacchl, a 3TO WTYKa BpeaHas. Ho Bce 3T ygapbl N0 3KOOM N UMET
BPEMEHHbIN XapaKTep, TUMNUYHbIA 0159 NepBOro 3Tana pa3BUTuUa CpeacTB
npon3BoaCTBa.

- MoxeT, noka Poccumu v He Hap0 3TO pa3BUBaThb - Jiyulle A0XXAaTbCA,
NoOKa TeXHOJIOrMmn CTaHyT 6osee coBepLUEeHHbIMU?

- Mo3ToMy Bbl CHMTaeTe, 4TO OTCTaBaHMe - 3To nMac? He nonyymTca. Bonpoc
COCTOUT B TOM, YTO €CJIN Yy KOrO-TO eCTb Takas WTy4YKa, KOTopas NpoCTbIM
Ha)KaTMeM KHOMKW MOXXeT NpuieTeTb K HaM, TO U Y Hac A0JIXKHa ObITb Takas xe
WTYy4YKa. A ecnm y Hac ee He ByfeT, TO CKOPO Ha Hawux MecTax byayT cnageTb
COBCEM Apyruve nan, C ApyruM LBETOM KOXW 1 pa3pe3oM rnas. MHe 6bl 3Toro He
XOTeNnochb.

- Poccunckue ueHTpbl pa3paboTok B o0nactu umdppoBbLIX TEXHOJIOrMH
¢huHaHCUMpPYIOTCA rocyaapcTBOM UJIM €CTb U YaCTHble UHULLUATUBLI?

- YaCTHbIX UHMLUMATUB O4eHb MHOro, Ho 6onblIvMe NPOeKTbl NMOALEPKNBAKTCS
rocyfapCTBOM M KPYMHbIMW rOCyAapCTBEHHbIMU KOpPNopaLunusamMm, NoToMy 4TO BCe-
Takn pa3paboTkm 60AbWMX a[OUTUBHBLIX MalWMH - 3TO OYEeHb Joporne wu
TEXHWYECKU CJNI0XKHble urpbl. Hanpumep, y Hac (B WHCTUTYTe na3epHbIX U
CBapo4HbIX TexHosorum CI6IMY. - B.B.) ogHa nosoBuHa 6ioa)xeTa popMupyeTcs 3a
cyer MuHncTepcTBa HayKwu, a apyras noetr ot  Ob6beanHeHHON
ABUraTesnecTponTenbHON Kopnopauun. Ecnm 66l He 6b110 3TON rocynapCTBEHHOMN
noanep»XKu, HA YyepTa He AorHaau 6bl, MOTOMY 4YTO M Tak 0rno3gasim co CTapToM Ha
HEeCKOJIbKO NleT.

YTo KacaeTcs Bellen 3anjaHnpoBaHHbIX, TO C TEMMNOM B [iBa rofa BbingeTt
bonblaa oTe4yecTBeHHas MallMHa A9 NOCJIONHOMO BblpallMBaHUSA N3 MeTaslsioB,
KoTopasa byoeT KOMOMHUPOBATb pa3Hbie MaTepumalbl B XoO4e 04HOro npouecca. 3Ta
pa3paboTka A0/HKHa pewnTb NpobnemMmy Npom3BoanTenbHOCTM, BEAb Ccenyac y
MPAMOro BblpallMBaHNA NPONU3BOOUTENIbLHOCTb O4YeHb BblCOKada - nopsaaka 20
Kr/4ac. 9TO 3HA4YuUT, 4TO nspenuve secom B 500 KmnorpamMm MOXXHO BbIPacCTUTb



BCero 3a 25 4acoB. A NoCJ/IONHbIEe TEXHOJIOMMX NPOMN3BOACTBA, KOHEYHO, TOYHee
MPAMbIX, HO MPON3BOAUNTEJIBHOCTb Y HUX ropa3fo HMXXe: Mpon3BOANTE/IbHOCTb B
100 r/4ac - HepgoCTWKUMbIN Npeen. NMosaToMy MHorme paspaboTkum cenyac
OBVXXYTCSH UMEHHO B 3TOM HarpasJIeHUN - B CTOPOHY YBeJINYEeHNS
NMPOV3BOANTENBbHOCTU HOBOIO TMMNa MalunH. KpoMe Toro, roTOBUTCSA K BbIMYCKY
B6onbluas oTe4yeCcTBEHHAA MallMHa 19 NPAMOro sla3epHoro BbipawnBaHusa. OHa, B
obLweM-To, y)Ke NOCTPOEHA, TOJIbKO MPOXOANT TakK Ha3blBAEMYIO OMbITHYIO
3KCryaTauuio.

- 3a4YacTylo B peaJsibHOMU XXU3HU UHHOBaU MM B Poccum npui>KuBaloTcs €
00/IbLUMM TPYAOM.

- a, c 04HOW CTOPOHbI, Yy Hac ANnsa Toro 4Tobwel caenaTb 4TO-HMOYAb HOBOE, HAAO
noTpaTuTb ropasno bonblie cui, 4em Ha 3anage. Ho ¢ apyronm - cenyvac B Hallen
CTpaHe AeNCTBUTENIbHO NPOUCXOAUT HACTOALLMN TEXHNYECKM ByM: 3a nocieaHuin
rof KoHgepeHunn, NoceBsaleHHble aganTUBHBLIM TEXHOJIOMUAM, NPOBOAATCS C
TeMnom pas B ABa Mecsua. Ha HUx cobmnpatoTca uenslie akToBble 3abl No 600
4yenoBek, N3 KoTopbix 590 Bnepsble cabiwaT 06 3ToM gene. NNoToMy 4TO
a0ONTUNBHbIE TEXHOIOMNN - 3TO HaCcTOoAWMI rnobanbHbIM TPEHA, NO3TOMY U LieHa
npourpbiwa 3aecb byaeT CAMWKOM BeMKaA.

K TOMy >Xe Haf0 YTO-TO MeHSATb, U He TaK Ba>HO, YTO UMEHHO BbICTYMNUT
MnapoBO30M U3MEeHeHUA. AoONTUBHbIE TEXHOJIOMMN NPeKpPacHO NoaXoAAT NoL 3Ty
poJib. Beab 6bin1a )xe y MMH3KOHOMpPa3BUTUSA Takasa naesa: opraHn3oBaTb Ha BCHO
CTPaHy HECKOJIbKO TaKMNX BbITAMMBAOLWNX NPOEKTOB, KOTOPbIE NOTAHY N Obl 3a
cobon BCe - OT (PU3NKN dNeMeHTapPHbIX YacTUL, 00 AeTCKOro cagunka B YpornuHckKe.
B 3TOM cMbIC/ie aganTMBKa O4eHb 6/1M3Ka K 3TOMY Kak 60/1bLWON HaLMOHAbHbIN
NPoeKT.

- Bbl roBopusau o BO3MO>XXHOM Oe3paboTuue m3-3a BHegpeHUs aaauTUBHbIX
TEeXHOJIOrMnm B NpousBoAcCTBO. PasBe 3To He OosnbLIasa ONacHOCTb ANA
Poccun?

- Takas wTyKa npmeena 6ol kK 6e3paboTuue B peasbHOWM PbIHOYHOW SKOHOMMKE, a
Yy HaC PbIHOYHbIE MeXaHWU3Mbl HECKOJIbKO MPUTOPMOXKEHbI. K TOMY >Xe MOXXHO Be[b
NOCMOTPETb Ha 3Ty CUTYyaL Mo C APYrON CTOPOHbI: MOXHO CKa3aTb «bonbLluas
bespaboTuua», a MOXHO - «BosiblLIASA CAMO3aHATOCTb», KOTOpPas YaCTUYHO
CKOMMEHCUpPYEeT OTCYyTCTBME 3apaboTka y ogHMUX nogen ansa gpyrux. Motomy 4to
AN Toro 4tobbl paboTaTb B «MHAYCTPUKN 4.0» HY>KHO BbITb, KaK paHbLUe
rOBOPW/IN, NPUINYHLIM MOJIOObIM NHXXEHEPOM.

- To ecTb BuepalwiHme paboume nonayT Ha nepekBanucpukaumio?

- HeT, 9 umeto B BUAy TO, 4TO KakMe-TO JIl04M BbIMAAyT MO Xo4y ABUXKEHUA N efBa
N CMOryT HanTu cebe mecTo. A 4TObObI CO34aTb MM 3TKU MecCTa, HY>KHO 3apaHee 0
4eM-TO AiyMaTb U NpearnpuHNMaTb KakKne-To Mepsbl.

- Y Hac cTpaHa HedTe- U razonoobbiBalowas. AOAUTUBHbIE TEXHOJIOTUMU
y>Xe nbiTaJIMCb NPUMEHATb B A00bl4ue HedTb U ras?

- Koe-4To 13 HblHewHero obopynoBaHmnsa ons 0obbl4m N Tak pacTUTCS C MOMOLLbIO
anOuTUBKN, S UMEO B BUAY TEXHOIOMMM HannaBku, Bce bypoBoe obopyaoBaHue, a



TakK>Xe HacCcoChbl As5 nepekavykm HedTn 1 rasa. BaxxHo gpyroe. dpa
SHeproHocuTesnen ywna. KoHe4yHo, MOXKHO Npoao/KaTb AepraTbCs, MblITaTbCA YTO-
TO AenaTb UK HafeAaTbCA Ha To, 4TO BoMHa B Cnpuu ewle Ha Tpu roga nogHMMeT
LleHbl Ha He(pTb, HO 3TO BCe paBHO ByaeT nrpa NpPoTmMB BeTpa. YK Ny4ylle Kak-
HUbyab Tak NOBEPHYTbLCH, 4TOObI 6e)xaTb Mo BETpY.
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