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3D-ne4yatb no metanny

BIM YCTPOVICTBOM I co3aHma 3D-
Ula aMepuKaHcKas SLA-ycTaHOBKa,
3allaTeHTOBaHHasd Yapsib30M XasUioM B
fo1tas crepeosmrorpaduio. Camo
, ObUI IepBuI 3D-TIpuHTEp B
eMEeHHOM ITOHMMaHIUIK, HO VIMEeHHO OHa OIlpenesia,
OoTaeT 3D-1ipuHTep: 00BEKTHI HapallBaloTCs
AHO. XaJUI cpasy e co3fail pvpMy 3D Systems,
V3rOTOBMJIA IIEpBOe YCTPOMCTBO OOBEMHOV IeUaT
| spaHmeM Stereolithography Apparatus. [lepson
MO 3TOVI MallIVHBI, IMEBILIeV INPOKOoe
| paciipocTpaHeHue, cTajla paspadboranHas B 1988 romy
SLA-250. IlorarHoe neso, yro n takom 3D nipuHTEp
LIBETHBIM He ObUI, a paboTaJl JINIIE C CBIPhEM OJHOTO I1BeTa,
HO /151 TOTO BpeMeHM V1 3TO ObUIO CpaJlHMMa C UyJIOM.



peMeHur pasBuTe MHaycTpumn 3D-
T4 YCKOPSUIOCH, ITOSIBJISUIVICH HOBbIe (DVIPMBI
nTes 3D-TIpuHTEPOB, BHOCHIIIVIE CBOM
Da3pabOTKY, MCIIOJIb30BAJIVICh HOBBIE
PUHIINIIBI, Pa3Mephl U ITeHbI

oMblIlIUIeHHBIV 3D-1ipuHTep). COBpeMeHHBIN
XMEPHBIVI IIPVIHTEP BCe DoJIbIlle CTAHOBUTCS
O>K Ha OOBIYHBIN, ITeYaTarouy Ha Oymare, I10
THeMY BVy M TeXHOJIOTVV HaHeCeH Vs
acsIIero» BelecTsa. I leqaTaemble M Mopesn
MYAIOTCH ellle VI BBICOKOVI IIPOYHOCTBIO,
II03TOMY MOTYT ITPUMEHSTBCS B KauecTBe TOTOBBIX
VI3 eJIVIVA.




JIaTh, €CJIVI IIOSIBVJIOCH JKeJlaHvie

eJyaTh MeTaJUIOM B JJOMAIIIHMX

‘ 1 MeTaJUIOM HeOOXOIMMbI

BbIYAlIHO BBIC eMIIepaTyphbl, BPsJI JIV BbI
eTe 1CI10JIb30BaTh 00buHbI FDM 3D-nipunrep

TOrO, II0 KpariHe Mepe noka. CuTyariys MoXXeT

UTBHCS Yepe3 HeCKOJIBKO JIeT, HO cerryac

tirHevi 3D-TexHMKe 3T0 HemOCTyHO. Eciin BbI

e ciejlaTh BBITTISIMIINe MeTaJUINYeCKMM

aTKI y ceDs 1oMa, JIydIlmii BapraHT —

VICIIOJIb30BaHMe IUIacTVKa Cofep Kalllero 4acTuIIbl

MeTaslla.
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pritaMeHTBI cofiep>XaT 3HaYNTETbHbBIN
T METaJUINMYECKIX TIOPOIIIKOB, HO 1
HO IUIaCTVKa — JJIS [TeYyaTul IIpu
riepaTtype J1ro0bmm 3D-

TO K€ BpeMs, OHV COfiepKaT
MYEeCTBO MeTasl/Ia, YTOObI

1eJ11s 3 PruTaMeHTa CofeprKalero

JIe30 Jake TIOKPBIBAIOTCS P>KaBUMHO B

eleJICHHBIX YCIIOBVISIX, UTO J100aBIIsgeT

k JIOTIOIO0HOCT, a BOT IIPOP>KaBEThH
HACKBO3b V1 VICLIOPTUTBCS OT 3TOI'O HE CMOI'YT
— ¥ B 3TOM VX IIPEVIMYILECTBO Heper,

HACTOAIIVIMI MeTaJUINYEeCKMIL ITpeIMeTaMI.
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CKYCCTBEHHbIE 3MOPUOHBI

ee 1300peTeHNe OpUTAaHCKMIX yUEeHBIX
CKM IIepeBepHYJIO ITpeJiCTaBIeHVe O TOM,
31aHa XM3Hb. VlcciemoBaTes i CMOTIIN
[10J1b3y 5 TOJIBKO CTBOJIOBbIE KJIIETKY,
oH. [Ipm aTOM, YTO 0CO0O

gaT |  [IPOV30IIUIO TPaULIVIOHHOE
IUIOIOTBOpeHMe sAnieKkieTKi. TeM He MeHee yueHble
M3HaJIV: 5TOT SMOPMOH Ha TeKyIlleM 3Talle
BTV HayKyl He IMeeT Hi1 OJTHOTO IIIaHca CTaTh
TOLIIEeV MBIIITHLIO, HO, BCe-TaKl, Havyayio TaKmX
ermoBaHmM 1r1oj10xeHo. Yl rmomoOHbIe
[IePVYMEHTBI BIIOJIHE MOTYT MMeThb OOoJIbIIIoe
ree. B Oymvokanmmmx totafdax mMccaeoBaTesie —
aHlie VICKyCCTBEHHOTI'O UeJI0BeUeCcKOoro SMOpI1oOHa.
Eciiv Takoe Ipon3onjieT, TO yueHble I10JTy4aT
YHUKaJIBHYIO BO3MOXXHOCTB JIJISI SKCIIEPVIMEHTAIbHBIX
VICCJIEIIOBAHMIL 1 PeIaKTUPOBaHMS TeHOMA.




pHITYKa-1 et (Magdalena
1 ee KOJUIery IOSICHSIOT, UTO BCe

IVICH. Y UeHBIe VICIIOJIL30BaIN
a — SMOpUOHaJIbHBIE

KYJIbTUBUPOBAJINICH B TPEXMEPHOW I'eJIeBOVI MaTpUIIE.



3BVBJIVICh [IPVIMEPHO B TeUEHMe
Or'0 [JIs IIOJIHOT'O PasBUTVA CPOKa,
MaTOXeHBI. IccremoBaTern

X VICKYCCTBEHHBIX SMOPVIOHaX
CMOT'YT M3y4aTh paHHVIe STallbl

MIOHAJIBHOT'O Pa3BUTWSA VI BBIAACHUTD

BeCTHBIe EaHee dpaxThI O mprUMHaX

MapIen. B ceonx mocyenyrooyx

epyMeHTax OHVI, BO3MOXXHO, IIOIIPOOYIOT

TUTH SMOPVIOH 13 YeJIOBEYeCKVIX CTBOJIOBBIX
KJIeTOK. Pedb 0 ToM, 4TOOBI BBIpaIBaTh
MJIEKOIMUTAOMIVX B JIA0OOPATOPHBIX YCIIOBUSX, a HE B
MaTKe, [TI0Ka He UJIEeT.




dCHAA KBAHTOBAA CBA3b

BHO 1 YCIIEIITHO
eT B 00JIacTVI KBaHTOBO
OBKe BOEHHOTO Mapasia B

_ et ocHoBaHMSI KHIP
OecrieueHvs CHOCTM yXKe
b30BaJIach KaHaJIbI CBA3VI Ha OCHOBE
XHOJIOTMM. A TIepBbIM ODaHKOM B
CITOJIB3YIOIIM KBaHTOBYIO CBS3b,
POMBIIUIEHHO-TOPTOBbIVI OaHK Knras

oLy .




V1 IIPOPBIB — IS JEMOHCTpaln
KHOCTEVI HOBOW TexHosIormu bam
Teiib KmnTarickom akaaeMmm

K, COBEPIIIN ITOBBIN» 3BOHOK 113 I lexkmHa
30 paBUJI CBOVIX JIET C YCIIENIHBIM 3aI1yCKOM
BOJIOKOHHOV KBaHTOBOV JIMHMW. /1151 1IepBOro
€ MeXXKOHTMHEHTA/IbHOI'O «KBAHTOBOTO
€03BOHKa» ObUI ITOITOJTHUTEILHO MCII0JIL30BaH,
€HHBIV B ITPOIIIJIOM I'OAY, KUTAVICKUU

MK KBaHTOBOVI cBs1311 Micius («Mo-113b1»).




€ TEXHOJ/IOI'MIM I11I03BOJIVIJIN

PHOI ceTy 0e30I1acHOro
Malievi, Koropas

JKeT BBITECHUTH BCe

1161 cBA3y, Kurari Oynet
ormmm crpaHamu. I1o
e uepe3 10-15 ster

WUTCS, 9TO U
OCTpaHeHue



HEWPOHHbIE CETU

omnaHms DeepMind, B 2014 rogy crasnras

IIOCTOSHHO paboTaeT HaJl

eM VICKYyCCTBEHHOI'O MHTeJUIeKTa. B
T TPYAHVKN [IPeICTaByIn

OHHYIO CeTh, CIIOCOOHYIO CO3/IaBaTh TpeXMepHbIe

a)KeHVs Ha OCHOBe ABYMePHBIX. B OKTs0pe

OOTYMKY HOIIIN JaJIbllle — OHVI CO3aJIn

cetb BigGAN 1 remepary n3o0pakeHn

Jbl, )XMBOTHBIX VI IIPEIMETOB, KOTOPBIE CJIOXKHO

UTh. Kak 11 B ApyIvx IIpoeKTax 10 CO3IaHNIO

BEHHBIX M300pa’keH NI, JaHHas TeXHOJIOI Vs

OCHOBaHa Ha reHepaTVBHO-COCTA3aTe/IbHOV HeIPOCeTH.

HarioMHMM, 4TO OHa COCTOUT M3 ABYX YacTel:

reHeparopa u guckpmumMuHaropa. Ilepsas cozmaer

U300pakeH s, a BTOpas OLIEHVBAECT VX CXOXeCTb C

oOpasamu veaslbHOrO pesyJibTaTa.



eHTsIOpe vccrieToBaTev 3

sepcutTera KapHerv-MesioHa ripu
reHepaTNMBHO-COCTA3aTeIIbHBIX

eVl CO3/1aJIV CUCTEMY

SHVIA MVIMVKV OJHMX JIIOZe Ha




YHble baTapen

YHBIX DaTapen SBJIseTcCs
HJT bekkeperib.
0a30BbIVI TPVHIIVII
1 53 PeKT. DToT
VIH O3HavaeT TpaHCPOpMaIIo

u CoJstHila B ar1ekTpmyaectso. Ho

| IIOMHWTB 1 O BeJInvanIiieM
pusvke ApxmMesne, KOTOPOro MOXXKHO
HasBaTh IIparipageayInKol OTKPbITVSL.




K aJIbTEPHATMBHBIM VICTOYHMKAM SHEPTUU B
[I0CTEIIeHHO HauMHaeT MeHAThcs. Elrie
3a/1 3TO BOCIIPMHIMMAJIOCh KaK IIpUYy/a,
KOJIVYECTBO JIFO/IeV HauHAaIOT

IO O TOM, KaK MO>KHO C3KOHOMUTD
3a KOMMyHaJIbHble yciryrv. OmHO 13

eCHBIX HallpaBJIEHUI — YJIMYHOe OCBellleHVe Ha
YHBIX OaTapesx. MOXHO Jii1 Ha 5TOM JieJie

MWUTb, CKa3aTh CJIOXKHO — 3aBVICUT OT MHOTMIX

oB. Ho cieriaTh ocBelrieHe OT COJTHEUHOM

1 MOXXHO. @OTO3IIeKTpIrUecKast CoJTHeYHast

g VIMEeT IIPaKTI4YecKy HeOrpaHMYEeHHBIV CPOK

(3a 25-30 jreT Mx BBIpaOOTKa CHIVDKAeTCA Ha

OHa He 1IIyMIUT, He TpeOyeT TOIUINBA, He TTaxHeT,
He Ha/I0 TacKaTh KaHUCTPhI, MEHSTH MacJIO U CTPOUTD
OTJeJIbHOe IIOMellleHVie, Meolllee IITyMOV30JIMPYIOLIe
CTEHBI, BBITSDKHYIO BEHTIIALIVIO 1 BBIXJIOIIHYIO TPYyOYy.




a COJIHeYHasi DaTapes MOIIIHOCTBIO

BT obecrieunBaeT HeoOXoammMoe

e, paboTy HeOOJIBIIIOro

a, BOIITHOTO Hacoca, TpuMMepa.
OVI U TIOJIKITIOYEeHVIeM

OV YUMBIIINIICS B IIIKOJIE. B
| esax HeT «MeXaHVKM» (110
TV, He4eMy JIO Cs1), IPVIMEHEeHO
aJIEHHOE, TEKCTY PUPOBaHHOE CTEKIIO,
poe He oTpaXkaeT JIydit, II03BOJIseT
aTh OoJIbIile Ha 15 7% paccessHHOrO
yUeHVs, 1 BbIIep>XKMBaeT JIF0001 rpajl

ep.







