Hcnonw3oBanue 3 D-npunrtepa

Kuay0 nporpamvupoBanus «Pyckoa»



brnaromaps 3 D nmpuHTEpy MOXKHO MHOT'O€ 3/1€/1aTh:
MAaIllMHbI, JOMAa, UTPYIIKH, MAIITUHEI 1 MHOTOE

IPYTOE.




BoT uTo MOxHO caenarh onarogaps 3 D npuntepy.




NCIIOJIB3BOBAHHUE 3 D
[IPUHTEPA

JTOMAIITHNN BU3HEC



Ha 3D-npuaTepe MOXKHO IeYaTh TOBAPHI IS
pasnmuuHBIX cpep morpedurteneit. 3D-mpuHTEp
IIPOCTO CO3JIaH I Masioro ouszHeca. OH gan
JIOISIM IOCTYITHYIO HOBYIO BO3MOKHOCTb,
JOCTOMHO 3apadarbiBaTh U 3aHUMAsICh CBOUM
JHOOMMBIM JICTIOM.




JTOMAIIIHUU BU3HEC

¢ Y4uTbhIBasi JAHHbIE OCOOCHHOCTH MPOU3BOJCTBA MOXKHO C
YBEPEHHOCTBIO OXapPAKTEPHU30BATH OCHOBHYIO KATETOPUIO
MPOU3BOAUMON MPOTYKIIUUA. ITO OyTyT IKCKIIO3UBHbBIC
TOBAapbl BBICOKOI'0 KaY€CTBA U3 TIACTMACC
MEJIKOCEPUMHOTO TTPOoU3BOACTBA. Hy 1 HEKOTOPEBIE IpyTrUe
U3JIeNIns 32 paMKaMu JJaHHOU kateropuu. Ha 3D-
MIPUHTEPE MOKHO HAMEYATATh CIECAYIOIIUE TOBAPBHI:

¢ OKCKJIFO3UBHBIE aKCECCYapHI:




Mcnonw3oBanue 3-D npunTepa B
MEIUIINHE

Brimonnuia : Koponésa Kapuna , yaenuia 5-a kiacca



Camoe mupokoe pacupocTpanerue 3D mpuHTepsl ToTyqmin B cdepe

- IPOU3BOACTBA HHANBUIYAJIbHBIX IPOTE30B PA3IMUYHBIX CYCTaBOB (Ta300€eApEHHBIN,
KOJICHHBI, [IJIEYEBOM ), KOTOPbIE M3TOTABIMBAIOTCS HA OCHOBAHMHM JaHHBIX
KOMITBIOTEPHOM ToMorpaduu namueHTa. 3D MoaeaupoBaHue mpoTe3a BEETCs B
CHEIHUAITBHON MPOrpaMMHON Cpejie, KOTOpasi MO3BOJISIET MOIYUYUTh TOUHYIO (OPMY
U3JIeNIMS C Y4€TOM aHATOMUYECKHUX OCOOCHHOCTEN MalleHTa




[Tpumenenue 3D TEXHOIOTHI B MEAUIIMHE MOKET ObITh BOCTPEOOBAaHHBIM B Pa3JIMUHBIX OTPACIAX, TAKMX KaK CTOMATOJIOTHsl,
M3TOTOBJICHUE UMIIJIAHTAHTOB, U. T. /1. Ha HacTosMit MOMEHT TpeXMEpHBIE CKaHEPHhI U MPUHTEPHI HanbOJIee paCIPOCTPaHEHBI B
cieayronmx chepax:

e [[penonepallioHHOE MJIAHUPOBAHUE: CTIOCOOHOCTh UCTIOIB30BaTh MOJICIHN IS MPEIOTIEPAIMOHHOTO TNIAHUPOBAHUS COKPAIIlAeT
BpEMsI OTlepallfy, PAcXObl, & TAK)KE YCKOPSET BBI3IOPOBJICHUE TTAIIMEHTA TyTEM MUHUMU3AIMU pa3Mepa HaIpe30B, COKpaICHUsI
BPEMEHH BBI3JIOPOBIICHUS U MPOBEACHUS TPEHUPOBOYHBIX peneTulinii mpouenyp. [[pumeps! npeaonepannoHHOTO MJIaHUPOBAHMS:

® OKOHTYPHPOBAHKE UMILIAHTAHTOB (BUHTOBAs TPAEKTOPHS, BEIOOP/pacIionoKeHUe BUHTA, BEIOOP HHCTPYMEHTA, TEXHHUECKAS

| TPEHUPOBKA);

HIE UMILIAHTAHTOB Ha 3aKa3: Mogenu Z COIP. N03BOJISIOT JIMAUPYOIHUM IPOU3BOJUTENSAM H3TOTOBISATh MMILIAHTAHTBI
— '« 10 MHANUBUIYaJIbHBIM 3aKa3aM OBICTPO ¥ SKOHOMHUYHO.



Hcnonw3oBanue 3 D npunTepa B
CTPOUTEIIbCTBE.

Brmoaani: KouenroB CtaHuciaB



3 D npuHTEp B CTPOUTEIIHCTBE

¢ B Hacrosimiee BpeMsi NOABUJIOCH MHOI'0O
nadopmannu o 3D-npuHTEpPAX, CMIOCOOHDBIX
neyararb o0beMHble 00beKThl. HO B Halen crpane
00/1b1IAS1 YACTH HACEJICHUS HE BOCIIPUHUMAET ITH
nyoJauKamum Bcepbe3. Bo3MOKHO, 3TO POUCXOAUT
IOTOMY, UTO MbI XOPOIIO OCBEIOMJICHbI ¢ KAKOH
yepenambeid CKOPOCTHIO Y HAC BHEAPAKTCSH HOBbIE
pa3spadoTKu.

CyuiecTByroiue Mojieiau 3D-puHTepoB B KaUueCTBE
CTPOUTEIBLHOIO Marepuraia OCHOBHOM MCIOJIb3YIOT
OETOHHYIO CMECh, KOTOPasi METOJIOM SKCTPY3UHU
BBIKJIQIBIBACTCSI TOPU3OHTAIBLHO HA PaHEE BHUIOKSHHBIN
[IPUHTEPOM CJIOM.




U cnoiib30BaHMEe TEXHOJIOTMH B PA3HbIX CTPAHAX

B HacTosinee BpeMsi B pa3JiM4HbIX
CTPaHaX MHOKEeCTBO HHKEHEPOB
NBITAKTCS PENIUTH BCE
BbIIIEU3JI0KeHHbIE IPo0aemMbl. K
IpUMEpY, YUCHbIE U3 OPUTAHCKOTO
yaueepcurera Loughborough
University co3nanyu yHUKaTbHBIN O
CBOMCTBAM IIEMEHTHBIN COCTAaB,
UCIIOJIB30BaHUE KOTOPOTO MO3BOJISIET
nevyararh U3J1eNUs MPAKTUYECKH JIFOOBIX
(opM: KyOUUECKHUX, BBITYKJIbIX,
U30THYTHIX, KPEYTOJIbHBIX.




Kak nonp3oBanuck 3 D npuHTepaMu yueHBIE

Yuenblie u3 FOxkHOKAIUPOPHUIICKOTO YHUBEPCUTETA,
BIOXHOBJIEHHbIE€ OPUTAHCKHMM OINBITOM, PEJIaraloT
C031aBaTh OTPOMHbBIE IPUHTEPHI JJI5 MEeYATH NMPSIMO HA
CTPOMTENbHOM MIomaake. OHM CO37alIM IIPOEKT IO
nasBannem Contour Crafting, ocHoBoii KOTOPOTO SBISIETCS
MCII0JIb30BAaHME IIPOCTO rpoMaaHoro 3D-nipuHTepa, KOTOPHIH
OymyT coOMpaTh Ha CTPOUTEIIHHOM IIOIIAJKE U UCII0JIh30BaTh
HE TOJBKO JIJIs IIeYaTH HeCYIMX KOHCTPYKIIUM, HO U JIJISI
CO3/IaHUs KaHAIU3alMU 1 3JIEKTPOIIPOBOJIKHU.




Hcnonw3oBanue 3 —D npunTepa ais
CO3JaHM YEXJIOB IJIs Tene(doHa

Brimonnauna : Kongparsesa apbs



3D-newams naet BOBMOXHOCTh CO3/1aBaTh pa3HBIC MOJIC3HBIC B
OBITY BELIUIIbI, HAIPUMEP, YeX0J 11 Tesedona. Ero MoxxHO
HapHCOBaTh OT PyKH, YTOOBI TOTOM Ju3aitHep pa3zpadoran 3D-
MOOejb, UIU TTPOCTO CKAYaTh y>KE€ TOTOBYIO MOJIEJb, a Ha
MPOCTOpaX UHTEPHETA UX O KaK MHOTO. OCOOEHHO JIFOOOMBITHBI
YeXJIbl 1JIs TEIS(POHOB C IBUTAIOIIMMHUCS FIIEMEHTAMU,
HanpuMmep, ¢ IECTEPHSIMH.




Hcnonw3oBanue 3-D npuntepa B
CO3JaHUH UTPOBBIX KOHCOJIEU

Boeimomawi: [TuenunaiieB Makcum



Nnxxenep n3 I'epmanum pacneyaraj Ha
3D-npuntepe Gameboy

Hewmenkuii nHKeHep, 3aperucTpupoBanusiii Ha Thigverse nox
HUKOM JOOX0e€31 npu oMoy 3D-neyatn co3ai IOPTaTUBHYIO
KoHcoab 17 urp miargopm Game Boy, NES u SNES. TTonpoOHoe
OMHMCaHue Mpoliecca co3aanHus U (hausibl s

mevary onyonnkosansl Ha Thingverse.

["amxeT BeimoaHEH B opM-(haKkTope MOpTaTUBHOM pUcTaBku Game
Boy, xopmyc 1 KHOIKM KOTOpOro HarevdaraHsl Ha 3D-npuHTepe 3a
IIECTh YaCOB. DIICKTPOHHAS HAYMHKA UTPOBOM KOHCOJIH —
MuKpokommbioTep Raspberry Pi A+ ¢ skpanom PiTFT,
obnamarormum pazpeniennem 320x240. Ha koMmmnbroTep yCTaHOBIICH
AMYJIATOP, MO3BOJISAIOLINN 3aIyCKaTh HA YCTPOUCTBE UTPBI CEPUU
HopTaTUBHBIX KoHcosell Game Boy u kitaccuueckux
BuseonprctaBok NES, Oonbine n3BectHbIx B Poccun 1mo kutanckomy
ananory Dendy.




@

Nuxenep us I epmanun
pacnedaran Ha 3D-npunTepe

Gameboy

KoHCTpYKTOp OTKa3aJICs OT UCITOJIH30BaHMS BHECITHUX JUHAMUKOB U
BMECTO HUX M YCHJIUTEIIS B OCBOOOIMBIIICECS MECTO IIOMECTHII
PacIIMpPEHHBII aKKyMyIATOPHBIM oTcek. ITo cnoBam Jooxoe3l, Ha

CO3/1aHKE CBOEH KOHCOJIM €0 BIOXHOBMII IPOEKT KoHconu Pocket
PiGRRL.

Game Boy — nepBas kommepuecku ycrenHas IopTaTuBHasi UrpoBast
KOHCOJIb CO CMEHHBIMH KapTpuKaMu. KiTroueBsIM OTIInIrneM
ycTpoiicTsa sBisochk Hammure Game Link — cnenuansnoro
uHTepQelica, o KOTopoMy JBa nosb3oBarens Game Boy morin
COCIMHUTH CBOM YCTPOMCTBA Ml HTPATh B PEKUME JIByX UTPOKOB.
ITpoussoaunack Nintendo ¢ 1989 roxa, MmomensHbIi psJ; 0OHOBIISIICS
Ka)KIbI pa3, KOIrJla HAaYWHAJIHU Ta1aTh IPOAaKH MPEABITYIICH MOJICIH.
B cepenune 00-x Nintendo npekparuia Beinyckars Game Boy,
Tereph MOPTATUBHBIC KOHCOJ KOMITAHWH BBIITYCKAFOTCS IO/ MapKOM

Nintendo DS.



3D-neuamov dobpanacey u 00 ueposviX KOHCO el

o Ha catime xomnanuu Adafruit Industries, npoussooumens
OMKPBINO20 ANNAPAMHO20 0Oecneyenus, yyice Obliu
npeocmasiensl makue degaticul, kaxk Super Game Piu PiGirl. B
oboux ucnonvzyemcs 3D-neuams u oononiammubiii Komnvomep

Raspberry P1.

o Ho HemaBHO ofuH nmkeHep u3 ['epManuu ¢ HUKOM [0OX0e3l
CO3/1aJ1 HOBYIO UTPOBYIO KoHCOIb, PiBOy Classic. B ueii on
MPUMEHIIT HECKOJIBKO PA3IIUYHBIX 3D-1e4aTHhIX MaTepHalIoB,
4TOOBI CAEIaTh YI0OHOE B UCIIOI30BAHUN AMYJISAIIMOHHOE
YCTPOKHCTBO, KOTOPOE IMO3aMMCTBOBAJIO HEKOTOPHIC YEPTHI
opurunaisaoro Nintendo Gameboy Ucrounuk: "AreHTcTBO
MHHOBAIUI U PA3BUTHUSI SKOHOMHYCCKHUX U COIMATBHBIX
IIPOEKTOR",
https://www.innoros.ru/news/15/07/igrovaya-konsol-pibo
y-classic-napechatannaya-na-3d-printere ;




3 D mpuHTEp B CTPOUTEIILCTBE

BreimonHui: yuyeHuk 6-0 Kiracca

T'ocTteB UBan



~ +)

¢ Kak cTpouts 10Ma ¢ HCIoJib30BaHue 3a-TIPUHTEPA

¢ Bompekn pacnpocTpaHeHHOMY MHCHHIO TOSIBUBIIHECS HEAABHO CTPOUTEIBHBIC 3 I-TIPUHTEPHI
II€YaTar0T JOMA U CTPOUTEBHBIC KOHCTPYKIIMM HE M3 TNIACTUKA WJIM CHUJIIMKOHA, KaK €T0
0OBIYHBIC «OpaThs», a U3 0OeToHA. Kak mpaBuiio, A1 TaKoM IeyaTh MPUMEHSIOTCS
CTaHJAPTHBIC COCTAaBHBI, B 0OCHOBE KOTOPHIX JISKHUT IieMeHT Mapku 500. Takue cocTaBbl
HEeJIO0POTrd, U X KOMIIOHEHTHI CBOOOIHO MOYKHO NMPUOOPECTH B JIIOOOM ropojae Mupa



¢ Kak u B cimydae ¢ 0OBIYHBIMU 3 I-TIPUHTEPAMH, B OCHOBE IIPUHITUIIA PAOOTHI CTPOUTEIHLHOTO
IpUHTEPA JICKUT KCTpYy3usa. CHadaa HEOOXOAMMO MOATOTOBUTH CTPOUTEIILHBIN pacTBOP, B
COCTaB KOTOPOT'0 BXOJST LIEMEHT, CTEKIIOBOJIOKHO, MHOT 1A KEPAM3UT U UHbIE MAaTEPUAJIbI. 3aTEM
IIPUHTED BbIJABIUBAET 3TOT PACTBOP YEPE3 CIEIMATIBHBIE COILIA, HAHOCS €T0 CJIOU 3a CJIOEM Ha
OCHOBAHHE, YTO MO3BOJISIET BO3BECTH CTEHBI HEOOIBIIIOTO 3/IaHUS BCETO 3a Mapy-TPOMKY 4acCOB.



o lIpuHTEp MO3BOISET OBICTPO «HAMEYATATh» BCE CTECHBI M IIPOYNE KOHCTPYKIIMU, HAIIPUMED,
JIECTHUIIbI, HO KPOBJIIO HYKHO 1€J1aTh TPAAUIHUOHHBIMYA METOAAMHU — IIPUHTEPOB,
CIIOCOOHBIX HAEYATATh KAYEeCTBEHHYI0 KPbIIIY, IIOKA 4YTO He cyiuecTByeT. CamMo
COOOH, IOCJIE 3aBEPIICHUS CTPOUTENILCTBA MOTPEOYETCS BHEIIHSSA M BHYTPEHHSS OTJICNKA,
MPOKJIAJIKA KOMMYHUKAIWH, MOHTAX OKOH U JIBEPEU



Jlns mpuMepa: ce0ecTOMMOCTh CTPOUTEILCTBA HEOObIIOro, okojao 100 kBagpaTHBIX
METPOB, TUIIOBOT'O JAYHOTO JOMHUKA COCTABISACT BCETO 2,5-3,5 THICSYHN JOIIAPOB.
CebecTOMMOCTh TAaKOTO JOMa C ABEPSIMH, OKHAMH, KPOBJIICH, KOMMYHHKAITUSIMH, C BHEIITHEH
1 BHYTpPEHHEH OTAeNIKoM — mopsaaka 8-10 Teic. 7o1apoB. AHAJOTMYHOE CTPOEHNE U3
KHPIU4YA 000iaeTcsl KAaK MUHMMYM B IBA pa3a aopoxke. [Ipogars HanieyaTaHHBINW J0M C
MOJTHOM OTASIKOM MOXKHO 32 16-25 ThIC. J011apOB.
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o CroumocTtb 3d-npuHTEpa 1151 CTPOUTEIbCTBA

o Iloka 94To MHIYCTpHS CTPOMTEIHCTBA JOMOB C IPUMEHEHHEM 3/-TI€YaTH HAXOAUTCS Ha
Ha4aJIbHOM 3Talle CBOETO Pa3BUTHS, U 00OPYAOBAHUE TPOU3BOASAT HEMHOTME KOMIIAHUH.
JlemeBie Bcero KynuTh NpuHTEp npou3BoacTBa Kuras. HemHorum nopoxke o0onayTcs
npoayKThl poccurickor komnanuu 3A0 «CnenaBuar», kotopas 0azupyercs B Apocnasie. 1o
COOTHOIIICHUIO IIEHBI M KQYECTBA OHU SIBJISIFOTCS JIYUIIIMMU U3 MPEACTABICHHBIX HA PHIHKE



SDnpunTepsl U uX
MCHOJIb30BaHUE

Breimomaun Copoknd Poman



3d mpuHTEPHI U UX UCIIONIB3ABAHKUE B CTPOUTEIIBCTBE

o Kwuraiickuii crpoutenbhbiii 3D-npuatep WIinSun - 3to conuaHoe coopyxkenue - 150 meTpoB
anuHoi, 10 MeTpoB mmpuHoi 1 6onee 6 MeTpoB BeicoTol. WINSun crnocoOeH Beero 3a
HECKOJIbKO YaCOB Haleyararh 37aHrue BBICOTON 10 6 MeTpoB. JIJIs meyaru 31aHui IPUHTED
WinSun ucnons3yer cMeCh 3 CTOPOUTENBHBIX OTXOI0B, BKIIFOYAOIINX CTEKIIO0, CTaIb U
IIEMCHT




Cnacun6o 3a suumanue!



