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Anomauia. Cmammsa npuceéiueHa NpPOeKmMy8aHH0 OIOCYMICHO20
IMAIGHMAMY 8yXa JOOUHU 3 MONCIUBICTIIO NOOANBUO20 1020 Olonpunmuney. B
pobomi pozensinymi 3D-mexnonoeii, ki uKOpucmogyloms 8 MeOuyuHi, Ho-
eimui mendenyii possumky 3D-6ionpunmepie. Pozensnymi memoou mooenio-
sanns gyxa noounu 3a donomozcoro 3D-cxanepy Artec Spider ma no yugppo-
80MY 300padiceHHI0 nayieHma. 3a 00nomozow yux memoodié euxonano 3D-
Mmooenosanns y npoepamromy naxemi Autodesk 3ds Max ma ompumana meep-
dominvra 3D-modenv 6yxa nroounu.
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Annomauus. Cmamvs NOCEIWEHA NPOSKMUPOBAHUIO OUOCOBMECTU-
MO0 UMNIAHMAMA VXA 4el08eKa ¢ OalbHelueld 803MONCHOCBIO e20 buon e-
yamu. B pabome paccmompenvt 3D-mexnonozuu, ucnoivzyemvie ¢ meouyune,
Hogetiwue menoenyuu pasgumusi 3D-6uonpunmepos. Paccmompenvt memoowt
MoOdenuposanus yxa yenogexa ¢ nomowuppio 3D-ckanepa Artec Spider u no yug-
posomy uzobpadicenuio nayuenma. C noMOwsbio IMux mMemooos GbINOIHEHO
3D-mooenuposanue 6 npoepammnom naxeme Autodesk 3ds Max u nonyuena
meepdomenvHasn 3D-modenv yxa uenogexa.

Knrwoueesvie cnosa: mpexmepnas meepoomenvHas MoO0enb yxa yeno-
seka, 3D-ouonpunmep, 3D-6uonpunmune, 3D-cranep.
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Annotation. The article is devoted to designing a biocompatible human
ear implant with the further possibility of its bioprinting. The paper considers
3D technologies used in medicine, the latest trends in the development of 3D
bioprinters. The methods of modeling the human ear using the Artec Spider 3D
scanner and the patient's digital image are considered. Using these methods,
3D modeling in the software package Autodesk 3ds Max and a solid 3D model
of the human ear. 3D-bioprinting is an offensive step for the 3D-friend, which
is widely to be visualized in medical. Through the rapid creation of high-
precision products, taking into account the specifics of anatomy and pathology
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of the patient - improve the efficiency and quality of medical care. It will save a
lot of lives and, possibly, in time, will improve the organs themselves. Getting a
good three-dimensional model plays a big role in the correct form of the print-
ed ears of the patient.

Keywords: three-dimensional solid-state model of human ear, 3D-
bioprinter, 3D-bioprinting, 3D-scanner.

Beryn. Ha croroHimHiN 1eHs KOMI FOTEPHI TEXHOJOTIT MalOTh BEIH -
KWl BIUIMB Ha BCi cepu MisIBHOCTI MrOAMHUA. HEeMOXIUBO ySBUTH Cy4YacHY
MEIUIMHY 0O€3 BHUKOPHCTAHHS KOMITIOTEPIB, TaK SK BOHHM € HEBII'€MHUM
pobOounM 1HCTpYMEHTOM B Pi3HHX cdepax MeAWYHOI HisuTbHOCTI. BmpoBan-
JKEHHsI KOMITTOTEPHUX TEXHOJIOTIH B MEIUIIMHI 3a0€3MeYII0 BUCOKY TOYHICT i
IIBUJIKICTh MPOBEJCHHSI Pi3HUX JOCIIKEHb Ta MEAMYHUX OTJISIIIB.

Benuky ponp B MenunuHi rpae 3D-moznentoBaHHS, TOMy BOHO 3acTO-
COBY€TBCSI B OaraThox cdepax cydacHoi meauuuad. 3D-mopenroBanHs — e
MpOIleC CTBOPEHHS TPUBUMIpHOI Mojen o0'ekta. 3aBmanHs 3 D-mopmemo-
BaHHSA — PO3pPOOUTH Bi3yasllbHHH 00'eMHHII 00pa3 Oaxkanoro oO'exrta. Ilpwm
IEOMY MOJIETIh MOXe€ SIK BiJIIIOBiIaTH 00'€KTaM 3 PeaJbHOTO CBITy (aBTOMOOII,
OyaiBmi, yparas, acTepoin), Tak i OyTH MOBHICTIO aOCTPaKTHOMO (MPOEKIIis
YOTHPHUBHMIPHOTO (hpaKTaa).

Opnak 31 cTBOpeHHSM i BrpoBajpkeHHsM 3D-nmucruieiB ta 3D-mpus-
TepiB TpUBUMIpHA Tpadika He 0OOB'SI3KOBO BKIIOYAE B ceOe MPOEKTYBaHHS Ha
TUTOIIUHY.

3D-npuHTEp — 1€ MPHUCTPIi, KU CTBOPIOE 00'€eMHUI MpeaMeT Ha Oc-
HOBI BipTyanpHoi 3D-Moneni. Ha BiaMiHy BiJ 3BHYaifHOTO TIPUHTEPA, KW BH-
BOAWTH iH(OpMaIifo Ha apKym nanepy, 3 D-ipuHTEp A03BOIISIE BUBOJUTH TPH-
BUMIpHY iH(popMaIlito, TOOTO cTBOproBaTy MeBHi (isnuHi 00'ekt. B ocHOBI
TexHonorii 3D-IpyKy J€KUTh NPHHIMII IOIMAPOBOTO CTBOPEHHS (BUPOILY-
BaHHs1) TBEPAOI MOJIEIII.

3D-0ionpuHTHHT — HacTynmHU# mar y 3D-npyky, sSKuil IIMPOKO BHKO-
PHUCTOBYETHCS B MeIuIUHI [1]. 32 1OMOMOI0I0 HOBITHIX KOMITIOTEPHHX TEXHO-
JIOTi MO’KHA BiATBOPIOBAaTH BHUCOKOTOYHI TPUBHMIpPHI MOJENI JIOACHKUX Op-
rafiB, siki mojami OyIyTe CTBOpeHi 3a JomomMororo TexHonorid 3D-Gio-
npunTHHTY [3]. Uepe3 omepaTHBHE CTBOPEHHS BHCOKOTOYHOI MPOMYKINI 3
ypaxyBaHHSM cCIlelu(iku aHATOMii 1 MATOJOTI] MaIlieHTa — HTOKPAIIyIOTh eek-
TUBHICTb 1 SIKICTh MEAWYHOI TorioMoru. Lle BpsiTye OaraTo >KUTTIB i, MOKIIUBO,
3 YacoM, JO3BOJIUTH TMOKpamryBaTH cami opraHd. OTpUMaHHS SIKICHOI TpH-
BUMIPHOI MOJIENI Ipa€ BEMUKY POJib Y HMPAaBUILHOMY BHIIISAII HaJIpyKOBaHOTO
ByXa TaIli€HTa.

AHayi3 OCHOBHHMX JOCSATHeHb i Jitepatypu. 3acrocyBanHs 3D-
TEXHOJIOTI B MEJMIIUHI CTAll0 CIPaBXHIM MPOPUBOM s ramysi. Jpyk iM-
IUIAHTATIB, IHAWBIIYyaFHUX MPOTE3iB, MPOTE3HO-OPTONEANYHIX BUPOOIB — IIe
Te, 110 paHile 371aBajocs (aHTACTHKOIO, CbOTOIHI 3 YCIIXOM 3aCTOCO-BYETHCS
B 0aratphox cdepax MEAUIIIHH.
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s cdepa misubHOCTI IMiKaBUTH HE TUTBKM MEAWKIB, a i 1H)XXEHEPIB,
MPOTPaMICTIB, JU3aiHEPiB, NTPOCKTYBaJIbHUKIB. CaMe BOHH MPOCKTYIOTh, IPO-
rpaMylOTh Ta CTBOPIOIOTH 30BHIIIHIA BUIJISAA OIOMPUHTEPIB, aJie MiJ| YiTKUMH
BKa3iBKaMH Ta TIOCTIHHUM HArisZoM MEOUKiB Ta HAyKOBIiB. [IpoekTyBaib-
HUKH 3aiiMaloTbes cTBOpeHHsiM 3D-Mmozeneit opraniB Ta iMIIaHTaTiB B pi3HO-
MaHiTHUX nporpamax 3D-mopenroBanHs. Bci BOHM € HEBi'€MHOIO YaCTHHOIO
cTBOpeHHs TexHojorii 3D-6ionpuHTHHTA.

AMepuKaHCBhKI BYeHI 3 MeOuyHOro LEHTPY YHIBepcuUTeTy YeHk
dopect npeacraBuinn po3podky HoBoro 3D-OiompuHTEpa HA CTOPIHKAX Xyp-
nay Nature Biotechnology [5].

Bionpuntep Hocuts Ha3y ITOP (Integrated Tissue and Organ Printing
System) abo o0'enHana cucTemMa AJsl IPyKy TKAHHH 1 OpraHiB.

SIK MOBIIOMJISIFOTH aBTOPH, Ha TAKOMY OlOMPUHTEPI MOKHA IPYKYBaTH
KICTKOBI, XPSIIOBI 1 M'I30B1 TKAHWHU I10 3a3/IAJIETiAb CTBOPEHiH U poBild MO-
JieJTi IHAMBIAYalbHO AJIs1 KOXKHOTo manienTa (puc. 1). s cTBopeHHs Takoi Mo-
JieJTi MOKHA BUKOPHCTOBYBATH JaHi komm'torepHoi Tomorpadii (KT) ta MPT.

Puc. 1. Hadpyrosani na 3D-bionpunmepi opeanenu 0is imnianmayii

Ane ronoBna nepeBara |ITOP — BiH Mo)ke IpyKyBaTH OpraHend, siki
BaCKyJISIpU30BaHi — TOOTO MalOTh MEPEKY KPOBOHOCHHMX CyIWH. A IIe OJHE 3
HaAMCKIAMHININX 3aBJaHb JUIS PEreHepaTHBHOT MEAWIMHU. BackynspuzoBaHi
OpraHeny micis iMIUIaHTaLil Jo0pe MPHKUBAIOTHCS 1 HOBHICTIO IHTETPYIOTHCS
B OpTaHi3M, CTBEPAKYIOTh aBTOPH PO3pOOKH [5].

«lleti HOBHI NPUHTEP — BAKIUBUN KPOK Y PO3BUTKY TEXHOJIOTIT
Oioapyky. Y MaliOyTHBOMY, MU CITOJIIBAEMOCS, 1[I TEXHOJIOTiSI 3MOXKE BUKOP U-
CTOBYBATHUCS Uil IPYKy TKAHMH 1 OpPraHHUX KOHCTPYKTIB AJSl IMIUTaHTAawii
MalieHTaM», — TOBOPUTh MPOBITHUI aBTOP MOCIiKEeHHS MoKTOp EHTOHI ATana
(Anthony Atala) [5].
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3D-0ionpuHTEp BUKOPUCTOBYE TOH >K€ MPUHIMM Jii, 0 1 3BUYAHI
3D-npunTepu. 3D-npuHTEpH MPaLIOIOTh TaK caMo K i 3BHYaiHi CTPYMEHEBI,
asie APYKYIOTh MOJENb B TPUBUMIPHOMY BHTIISIAI. Taki NPUHTEPH PO3MUITIOIOThH
KpamelbKH MONIiMepY, SKi CIUTaBISIOTHCS Pa3oM, MICIIs YOTO YTBOPIOIOTh €UHY
CTPYKTYpy. TakuM YMHOM, 3a KOXEH MpPOXiJ APYKYyIO4a TOJOBKa CTBOPIOE
MaJIeHbKY TIOJIMEpHY JiHiI0 Ha 00'ekTi. B pe3ymnbraTi, KpoK 3a KpOKOM, Mpe -
MET 3HaXOAUTH CBOIO OCTaTOYHY (hopMmy.

Meta nocaimkenHs, mocraHoBka 3anadvi. [lorpibHo cmpoekTtyBatn
TPUBHMIPHY MOJIENb ByXa JOJUHU JUIS MOXJIMBOCTI HOAanbiioro ii 6io-
MNPUHTHHTY Ta OTPUMaHHs OiocymicHOro imMmiaHtaty. B po0oTi po3risiHyTi
3D-TexHOmMOT11, SIKi BAKOPUCTOBYIOTh B MEIUINHI, HOBITHI TeHIEHIIi1 PO3BUTKY
3D-6ionpunTepiB. Po3risiHyTI METOAM MOAETIOBAHHS ByXa JIIOJUHU 33 JOIO-
Mmoroto 3D-ckanepy Artec Spider ta mo nuppoBoMy 300pakeHHIO MaIfieHTa. 3a
JOTIOMOTOI0 IINX METOJIB BUKOHY€eThCs 3D-MonenmoBanns y mporpaMHOMy Ta-
keti Autodesk 3ds Max ta orpumyeTtscs TBepaoTIIbHA 3D-MomeNs Byxa  Jifo-
JIVHU.

CTBOpeHHSs1 TPUBUMIPHOI MojieJIi Byxa 3a jonomoror 3D-ckanepa.
3D-ckanepu — puUCTPOi, IpU3HAYEH] U CKaHyBaHHs (i3nYHUX 00'€KTIB Ta ix
TOYHOTO TIOAAJBIIOTO BiATBOPEHHS. [IpocTUMH ClTOBaMH, TPHBUMIpHHUH CKaHEp
pobuTh 3 00'ekToM Te K came, mo 2D-ckaHep, KU ckaHye 300pa)KCHHS Ha
apKymr Tamepy i IepeHOCHTh Horo Ha Komm'iorep. TiNbKM y BHIAAKY 3
3D-cxkaHepaMH CKaHYETbCS peEalbHUN O0'€KT, a Ha MOHITOP NEpPEAAEThC
00'eMHa MOJIEIIb.

B pobori ckanyBaHHs BifOyBaeThcs 3a gomomoroto 3 D-ckanepy Artec
Spider.

3D-ckanep Artec Spider — mopraTuBHuii npuctpiit s 3 D-ckanyBaHHS
3 BHCOKOIO PO3JIUIBHOIO 31aTHICTIO (50 MIKpOH) 1 TOYHMM 3axBaToM JaHuX. Lle
ONTUMANbHE PIMIeHHS IS ONM(PPOBKM HEBEIMKUX IMPEAMETIB 3 IpiOHUMHU
JeTaIsIMU, PO3MIPH SIKUX MOXKYTh OYTH TIOPIBHSIHI 3 PYYKOIO a00 CipHHKOBOIO
KOpPOOKO¥O.

Le#i ckanep OE3KOHTAKTHHIA i BiH SBIS€ThCS Habarato OinbII yHiBep-
CaJIbHUM 1, 3BUYAMHO, OLIBII KOMIAKTHUM, SKHH 3aMIiCTh MEXAHIYHOrO 3iTK-
HEHHS CIIpUiMae BiJIoOOpakeHHs! Oy/Ab-KOTO pOJy BHIIPOMIHIOBaHb BiJl ByXa.
[Iprdomy BiH LiIKOM MOXKE BiATBOPIOBATH HE TiNbKH (HOpMY, a i Koip Byxa.

OCKUIBKM CKaHOBaHMM OO0'€KT 3a3BMYal 3HAXOMUTHCSA B MICIIX, A€ €
OCBITJIEHHSI — IPUPOJHE a00 MITy4HE, TO IIIKOM JIOTIYHO BUKOPHUCTOBYBATH
BiJOOpa’keHHsI HAsBHOTO CBiTJa y BHIAMMOMY Jiama3oHi crekrpa. Ha mpomy
3acHOBaHi macuBHI 3D-ckaHepw, sKi, MO CyTi, € CIEialdi30BaHOI0 BEPCI€I0
3BUYHOI Bifieokamepu. OJHAK OCBITICHOCTI, LIJIKOM APULUHAMHOL ISl 3HOMKH
BiJICOCIO’KETY MOKE BUSBUTHCS HEIOCTATHBHO JUII TOYHOI Tepemadi jaeraneit
MIpY CKaHYBaHHi, 0 TOTO K 00'€KT 3a3BU4ail OyBae OCBITICHUN HEPIBHOMIPHO.
3BHYaifHO, MOXXHa BHKOPUCTOBYBATH CIELialbHI OCBITJIIOBAaYi THITy THX, IO
3aCTOCOBYIOTHCSA y (OTOCTyii, ajie I1e HeAeNeBO, a TOJOBHE — TYONSThCS 1
KOMIIAKTHICTb, 1 MOO1IbHICTE.

Pyunuit 3D-ckanep Artec Spider 3amyckae mporiec, 3axorutoroun 3D
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300paXeHHS JIIBOTO ByXa (MTOBHICTIO pO3BHHEHOTO). [leTansue 3D-ckanyBaHHA
MOCTYIIOBO MaTepiaii3yeThcs Ha eKpaHi (puc. 2).

Puc. 2. 3D-ckanysanns yxa

[Ipu cxanyBaHHI BiIOYBa€TbCs CTBOPEHHS XMapu TOUOK B Tporpami,
gKa TMpamroe oxHoyacHo 3 3D-ckamepoMm. XMmapa TOYOK, SIKy CTBOPIOE
3D-ckanep, MOke Ge3MOCepeHhO BUKOPUCTOBYBATHCS B mporpami 3ds Max
a00 1HININ JJIs1 IETAIBHINIOI JOPOOKH MOJCII ByXa JIFOJUHH.

Sk ycTaTKyBaHHS MOJXKHa BHKOPHCTOBYBaTH pi3HI Moxenei 3D-
cka”epiB. bararo mpodecionaniB B wmiii ramysi Bimmarote mnepeBary Artec
Spider. Ile pyunwmii 6e3xonTakTHHit 3D-ckaHep, IO J03BOJSE BUKOHYBATH
BHUCOKOTOYHE CKaHyBaHHSI.

CtBopeHHs1 TPMBUMIpPHOI Mojei Byxa B mporpami Autodesk 3ds
Max nmo uupposomy 300pakeHH0 Byxa mamienra. Autodesk 3ds Max — e
mpodeciiHui pOorpaMHuii TakeT, CTBOPeHu KoMmaniero Autodesk, ms mos-
HOIiHHOI po6oTH 3 3D-rpadikoro [4].

JInst mOAabIIoro MOJISNIOBAHHS Ta SIKICHOTO BUKOHAHHS TPUBUMIPHOL
Mojiei Tpeda 3poouTH IU(POBE 300paXKeHHS ByXa Malli€eHTa.

3D-Mozer0BaHHS MOYMHAETHCS Bijl 3arpy3Kd OTPUMAHOTO ITU(PPOBOTO
300pakeHHs y poboumii mpoctip Autodesk 3ds Max. [Ins mporo moTpioHO
CTBOPHTH IUIOLIMHY KoMaHaowo Plane, 3agatu po3Mipu nmudpoBoro 300paxeH-
HS Ta TIPUCBOITH UIONIHHI 300paskeHus (puc. 3).
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Puc. 3. 06 °exkm Plane 3 306pasicennsm syxa

IMepexomumo Ha Buz Front, crBoproemo miormuHy Komanmgoro Plane,
HATHUCKAaEMO MPABOI0 KHOIKOIO MHUIIKM Ta BHOMpaemMo komanmy Convert to
Editable Poly. ITounHaemo mpairoBaTé 3 MOMIrOHAIBHOK CiTKO0. [Ijist movar-
KOBOI poOOTH KOpHCTyeMocs komanmoro Extend. Hatuckaemo Ha komanay Ex-
tend ta «BUTATYEMOY iHIII pebpa MOMITOHANBHOI CITKH 110 30BHINIHINA YacTHHI
Byxa (puc. 4).

3aMoBHIOEMO BCIO TMYCTY HYacTHHY ByXa TMOJITOHAIBGHOK CITKOIO 32
nornomoror komanau Extend (puc. 5).

ITicns mporo mepexoammo Ha Bua Perspective, mortim y Biiaaky Mo-
dify Ta mourHaEMO BHIABIIIOBATH TIOJITOHK B CeperHi Byxa KoMaHoi0 Select
and Move.

Le HeoOxinHoO s TorO, 1100 HazaTu 00’eM Byxy. IIpuxoByeMo 00'ekT
Plane, tak six BiH Oyne 3aBakaTH JETaJbHOMY OIPALIOBAHHIO MOJENI ByXa.
IToBToproemo BuKoHaHHs KoMaHau Select and Move i TO90K MmoJiroHaIBHOT
CITKH, 100 CTBOPUTH PEATICTUIHY MOJIeNb ByXa (puc. 6).

Mogenb Byxa Ma€e Ay)Ke YiTKi KOHTYPH Ta TOCTPl KyTH MiX IOJIirOHa-
mu. 1106 3poOuTH M1aBHI Nepexoan MiXK HUMH HEO0OXiTHO BUKOPHCTATH MO-
mudikarop TurboSmooth (puc. 7).

KinneBwii pe3ynbTraT TPUBHUMIpHOI TBEpIOTUTRHOI MOJENi Byxa
JIIOJIMHU MIPEICTaBICHUI Ha puc. 8.

S0 noTpiOHO, MOKHA 3pOOMTH 3EPKaIbHY KOIIIO MOCII ByXa JJs
npyky Ha 3D-6ionpunTepi (puc. 9). Bugansemo mMofens JiBOro Byxa Ta 3aiH-
IIAEMO JIMIIIE MOJIEIh IIPABOT'0 JUIS MTOJAJIBIIO] pOOOTH 3 HEFO.

30epiraemMo KiHICBHI pe3ynbTar 3D-Mo/eii Byxa Ta eKCIIOpTyeMO Ho-
ro sik ASCII Scene Export 3 Ha3Boro ear.ase. Ile HeoOXiaHO 3pOOUTH IS I10-
JanbIIoro KopuctyBanHs 3 D-moxpemnio.
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Puc. 4. Iloniconanvna cimka Puc. 5. 3anosnene gyxo
308HIUHBOI YACTMUHU 8YXA NONII20HANILHOIO CIMKOI0

Puc. 7. Buxopucmanms moougpixamopa TurboSmooth
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Puc. 9. [{zepranvha konis mooeni eyxa

BucnoBku. TpuBuMipHi MoJesi, CTBOpeHi Ha ocHOBI 3D-ckanyBaHHS B
KOMILJIEKC] 3 TPUBUMIPHUM JPYKOM — HE3aMiHHE JOCSATHEHHS B Tany3i MeIu-
nuHd. 3D MojenoBaHHS B MEAMIIMHI JTO3BOJISE CTBOPIOBATH 00'€MHI MOJENI.
TpuBuMipHi 3HIMKM TalieHTiB, 3poOieHi 3a nonomorow 3D-ckanyBanHS,
TpaHC(HOPMYIOTbCS B 300pakeHHsI AOOpOi SIKOCTI, a MOTIM — B TPUBUMIpHI
tBepai 3D-moneni.

Taki Mociyru KOMITYIOTh HEACUIEBO, TOMY SIK AbTEPHATHBY MOXKIUBO
BUKOPHCTOBYBAaTH MOJEIIOBAHHS ByXa JIIOJUHU M0 HU(PPOBOMY 300paKEHHIO 3
BHKOPHUCTAHHSIM MPOrpaMHOro mpoaykry 3ds Max. 3a gomomororo i€l mpo-
rpamMy MO>KHA JIy’)K€ TOYHO 3pOOUTH TPUBUMIPHY MOJIENb ByXa, HE BUKOPHCTO-
BYIOYH JOJATKOBI MpHCTpoi. Mojenb Byxa 3po0JicHa 3a JOMOMOION ITOJIi-
TOHAJIFHOTO MOJEJIOBAHHS, a 1€ J1a€ MOXKJIMBICTh €KCIIOPTYBaTH Horo B ¢op-

192



PO3BUTOK TPAHCIIOPTY
Ne 1 (2),2018

Mmati ASCII Scene Export. Lleit hopmar myxe 3pydHuil 1uis 30epexeHHs KOop-
JMHAT XMapH TOYOK TPUBUMIPHOT MOJIEIN, IO MOTPIOHO ISl TTOAAJBINOI poOo-
TH.

Buxopucranas 3D-texHomorii B MeAWIIWHI O3BOJSE CKOPOTHTH
HMOBIpHICTP TIOMHJIKM 10 MiHiMyMy. Lle Benmmkuii mpopuB B 00nacTi Menu-
uuHA. Tak, Maroud MakeT OopraHy, SKHH HAaJIEXKHTh ONEpyBaTH, Xipypr MoOxe
HabaraTo Kparie miaroTyBaTrcs 0 MPOBEACHHS OTepalrtii.

TakuMm 9YMHOM, BIOPOBA/DKEHHS Cy4aCHHX METOIMK B NPAKTHYHY OXO-
pOHY 370poB's 30aradye iHCTpyMEHTapii Jikaps i BUBOAWTH MEIUIMHY Ha
HOBHI1 PiBEHb: Yepe3 po3poO0Ky Ta BUPOOHMIITBO 3aCO0IB JOOMepalliiiHol cumy-
JATIT M ABUIYIOTH O€3MeKy XipypridHOTO BTpYYaHHS 1 MiHIMI3yIOTh  PU3UKH
JKapchKOi TOMUIIKH; Yepe3 ONepaThBHE CTBOPEHHsI BUCOKOTOYHOI! MPOIYKIIil
«mif mamieHTa» (3 ypaxyBaHHSAM crieniudiku Horo aHaTomii 1 maTosnorii) — mo-
KpaIIyloTh €eKTHBHICTH i KICTh MEIUIHOI JJOTIOMOTH.

JIF0CTBO 3 KOXKHUM JTHEM BCe OJIDKYE IO TOTO JHS, KOJIH OyIb-sKHiA
opran MoXkHa Oyle CTBOPUTH TpsSMO B JIKapHi, BHUKOPHCTOBYIOUH
3D-0ionpunTep, a oTXKe Oe3miy Joaeld He OyAyTh JOBrO YeKaTH BiINOBITHHUN
OpraH Bij BiJIIOBITHOTO JIOHOPA, SIK II¢ BimOyBaeThCs 3apa3. Lle BpsaTye Oararo
JKUTTIB 1, MOXKJIMBO, 3 4YacOM, JIO3BOJIUThH IMOKpAIyBaTH caMi OpraHu, a Ie
BIJIKpUBA€E BEJIUYE3HI MOKIMBOCTI JIJIs1 JIIOJCTBA B IIJIOMY.
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	3D-принтер ( це пристрій, який створює об'ємний предмет на основі віртуальної 3D-моделі. На відміну від звичайного принтера, який виводить інформацію на аркуш паперу, 3D-принтер дозволяє виводити тривимірну інформацію, тобто створювати певні фізичні о...
	Створення тривимірної моделі вуха в програмі Autodesk 3ds Max по цифровому зображенню вуха пацієнта. Autodesk 3ds Max – це професійний програмний пакет, створений компанією Autodesk, для повноцінної роботи з 3D-графікою [4].


