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BHKJIAJAa4iB

Po3mineHHs Kypcy campus.kpi.ua

IIporpama HaBYAIbLHOI AUCHUILTIHU

1. Onuc HaBYAJIBHOI JMCHHILIIHY, I MeTa, MpeAMeT BUBYAHHSA Ta pe3yJbTaTH
HABYaHHA

Busuarouu oucyunniny y cmyoenmie Qopmylomuca 3HAHHA, WOOO0 CYHYACHUX MOACIUBOCHEN
AOUMUBHUX MEXHONO02il, BUKOPUCMAHHA iX )y NPOMOMUNYBAHHI A0O0 CepiliHOMY BUPOOHUYME] DIZHUX
KOMNAHil, Memooig nobyoosu oOemajel, MemoOuKu o0OpauHs mamepianie OJisi NeeHo2o 6upody ma
niocomoexa demarneil 0iisi OPYK).

Memoro naguanvHoi Oucyuniinu € popmysanus y cmyo0eHmie KOMNIEKCy npogheciiHux 3Haub, YMIiHb
ma HABUYOK 6 HANPAMKY AOUMUBHUX MEeXHONO02IU, 30amHOCMi iX BUKOPUCAHHA Ol CMEOPEHHS.
npomomunis, demaneu ma supoois.

Ilpeomemom eusuenns Hasuanvhoi Oucyuniinu «Cyuacni mexwnonoecii 3D Opyky» € cyuachi
iHJICeHepHi Memoou ma KOMN 'IomepHi 3acodu 0/ 8UpiuenHs 8UPOOHUYUUX NpoOIeMUu 3a 00NOMO20H0
mexuono2it mpusumiprozo mooenosanus CAD /CAM.

Ilpozpamni pesynomamu naguanns 6i0n0GIOHO 00 0CEIMHbLOT NPOZPAMU:

PH2. Busisnisamu, gpopmynrosamu i supiuiysamu mamepiaiosHasyi npooiemu i 3a0aui.

PH4. 3acmocosysamu cyuacui ingpopmayitini mexnonozii ma cneyianizogane NpocpamHe
3abe3neueHts OISl PO36 SA3AHHA CKAAOHUX 3A0a4 MAMepialo3HABCMEd.

PHY9. 3acmocosysamu memoou LCA-ananizy, eko-ayoumy, nioxooié cmiiko2o po3eumky nio yac
PO3DOOKU HOBUX MaAmMepiaié ma 8NPo8a0NCeHHs. HOBUX MEXHOI021.

PH 13. IInanysamu i 6ukonygamu eKCnepumMeHmaibHi Mamepiaio3Hasui 00CHi0NHCeHHs, ooupamu
BIONOBIOHI 0ONAOHAHHS MA MEeMOOUKU, 30TUCHIOBAMU CIMAMUCTNUYHY 00POOKY | CMAMUCTMUYHUL AHATI3
pe3yabmamie ekcnepumenmia, 00TpyHmo8y8amu GUCHOBKU.

PH16. Po3s’sz3yeamu npuxkiaoui 3a0ayi 6ucomoeienHs, oo0pooKu, ekcniyamayii ma ymuaizayii
Mamepianie ma upooia.

PH19. Po3pobasimu komniekcHuil Ou3ai HO8UX mamepianis i upoodie Ha ix 0CHOBI 3 YPaXyE8aHHAM
eKCIIYamayitiHux 81acmugocmeni ma ymo8 6UKOPUCMAHHS.
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PH?22. [Ipoenosysamu po3gumok cy4acHo20 puHKy Mamepianie ma mexHono2ill, 3acmocosysamu
Memoou cmpame2iuHo2o NIAHY8AHHA O/l 3a0e3neyeHHs CMAl020 PO3BUMK) MEXHON02il Y KOHmeKcmi
2100anI3aYIUHUX BUKIUKIG.

Komnemenmnocmi, akux nadyeae cmyoenm:

3aeanvni komnemenmuocmi:

K3.01. 30amuicms 0o abcmpakxmuo2o Mucienns, ananizy ma CuHmesy.

K3.04. 30amnicms cninkysamucs iHo3eMHOI0 MOBOHO

K3.07. 30amuicmo euxopucmanus inghopmayivinux i KOMyHIKayitiHux mexHo02iil.

K3.08. Ilpacnenns 0o 36epesicents HABKOIUWHBbO2O CePedosULYa.

Daxo6i KomMnemeHmHoCmi:

CK.01. 30amnicmo eusiensimu ma cmasumu npodiemu 6 chepi mamepiaio3HasCmea, NPUUMamu
epexmueni piueHHs 015 ix GUPIULIEeHHS.

CK.03. 30amuicmob po3pobasmu HO8I Memoou i MemoouKu 00Ci0NCeHb, 0A3YIOUUCL HA 3HAHHI
Memo0o102ii HAYK08020 00CAIONCEHHS MA 0COOAUBOCE NPOOIEMU, WO UPTULYEMBCSL.

CK.04. 30amuicmo oyintoeamu ma 3abe3neuysamu SAKicmos pooim, wo eUKOHYIOMbCAL.

CK.06. 30amuicmv posymimu ma 6uKopucmosysamu MAamemMamuyni ma 4Yuciosi memoou
MOOeN08AHH S 8I1ACMUBOCMEN, AU MA NPOYECIE.

CK.19. 30amuicmv 3acmocogysamu cucmemHuti nioxio Ois po36 ’s3aHHA NPUKIAOHUX 3a0ay
8UCOMOBIEHHS, 0OPOOKU, eKcnyamayii ma ymunizayii mamepianie ma eupoois.

2. IlpepekBi3uTH Ta MOCTPEKBI3UTH TUCHMILIIHM (Micle B CTPYKTYPHO-JIOTi4Hil cxemi
HABYAHHS 32 BilMOBiIHOI0 OCBITHLOI0 TPOrPaMoOIO)

s ycniwnozo 3ac60€HHs OUCYURTIHU CMYOeHmY He0OXIOHO 80N00iMuU 3HAHHAMU 3 OUCYUNIIH
«@izuka miyHocmi i pyuHy8anHsy, «IHocenepHe mamepiano3Hascmeoy, « PyHoameHmanvti 3acaou meopii
ma mexHo102ii NOPOuWKOBUX KOMNOSUYIIHUX Mamepianiey. BugueHus OucCYuniinu Cnpuse 3ac80EHHIO
HABUAILHUX OUCYUNIIH YUKTY NPOGHeCiliHOi ni020mo6KuU.

Jucyunnina 3a6e3neyye po3uiupents iHICEHEPHO20 KPY2030py 8 2ay3i IHJCeHepii Mamepianie Yum
Gopmye nabip komnemenmuocmetl 0l NOOAILULOSO BUBUEHHS OUCYUNIIH MAMEPIANO3HABYO20 HANPIMY.
Pezynemamu euguennsn oucyuniinu Moxcyms 6ymu UKOPUCMAH NPU BUKOHAHHI OUNIIOMHOI pobomu.

3. 3MicT HABYAJIBLHOI AMCHMILIIHA

Bcmyn. Opeanizayia ouno2o/0ucmanyitino2o Ha84aHHs.

Po3zoin.1. Icmopuuni nepedymosu GUHUKHEHHS AOUMUBHUX mexHoo2iu. Tepminonozia ma
knacughivayis. Obaacmi 3acmocysanus AM mexuonoziil.

Po3zoin . Mamepianu, mexnonozii ma mawiuru 05 UPOULYBAHHI Memele8Uux 8upoois.

Po30in 5.Cyuacni aoumugni mexnonoeii i nopowkosa memanypeis.

4, HagpuanbHi MmaTepianu Ta pecypcu

bazoea nimepamypa:

1. Cyuacni aoumueni mexuonoeii 3D opyky. Ocobauecmi  npaxmuuHo2o 3aCmocCy8aHHs;
[Texcm] : nasu. nocio. / O. JI. Manscinescoxuil, P. /]. Ickosuy-Jlomoywvkuii. - Binnuysi : BHTY, 2021. - 105
C.

2. Topowrxosi mumanogi cniagu O AOUMUBHUX MEXHON02IU: CMPYKmMypd, 61dCmu8ocmi,
mooenoeanns: mounoepagin / O.B. Osuunnuxos, 3.A. /[ypseina, T.€. Pomanosa, 1.A. Jlemiwxa, A.B.
Ilanxkpamos, B.B. Kyaux, FO.®. Bacos, M.B. Xasnaghepos. — Kuis: Hayxosa oymka, 2021. — 196 c.

3. 3D Printing: Understanding Additive Manufacturing, Andreas Gebhardt, Julia Kessler,
Laura Thurn, Carl Hanser Verlag GmbH & Company KG, 2018. — 204 p.

4. 3D Printing: Technology, Applications, and Selection, Rafiqg Noorani, CRC Press, 2017. —
271 p.

5. Advances in 3D Printing & Additive Manufacturing Technologies, David lan Wimpenny,
Pulak M. Pandey, L. Jyothish Kumar, Springer, 2016. — /86 p.

Jlonomixcna nimepamypa:

6. Mandrycky c. Et al. 3D bioprinting for engineering complex tissues//biotechnology
advances. — 2016. — m. 34. — No. 4. — c. 422-434.
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7. Hoesi mamepianu ma xomnozumu : nasuanvruii nocionuk / IO. A. Bypeunirkos, 1. O. Cusak,
C. I. Cyxopykoe — Binnuys : BHTY, 2013. — 161 c.

8. Hosi mamepianu ma mexnonocii ix ompumanus: Iliopyunux /. E.C. Tesopxsan, IJ].
Cemuenxko, JL.A. Tumoghecea ma in. — Xapxis: Yxp/{V3T, 2015. — 341 c.

9. Innosayiuni mexnonocii eupodbnuymea npooykyii ma Haoauus nociaye [Enekmponuuil
pecypc] : koucnexkm nexyiu / C. M. Jlozsinkos, 1. M. Jlimginosa. — Xapxkie : XHEY im. C. Ky3zueysa, 2021. —
95 c.

osioxoei mamepianu ma HO8UHU THOYCMPIT HA CAUMAX:

- https://alt-print.com/

- https://3dprinter.ua/blog/

- https://3ddevice.com.ua/uk/

Pexomenoyemovca  o3natiomumucsy 31 3MICMOM  8KA3aHUX Odicepel, Oinbul 21UOOKO Onpayoeamu
PEKOMEHO08aHI BUKIAOaUeM po30LIU, WO BION0BI0AOMb memMamuyi 1eKyiti ma/yu 1a60pamoprux pooim.

HaB4yajabHMii KOHTEHT
5. MeTtoauka onaHyBaHHsI HABYAJIbLHOI THCHHUILIIHA (OCBITHHOI0 KOMIIOHEHTA)

3micm 1eKuiiiHuX 3aHamp
3auammsa 1. Cyuacni aoumueni mexuonocii npomomunyeanus eupooie. OCHO8HI 8i0oMOCMI NpPO
npomomunyeanus eupobie. Icmopuuni nepedymosu nossu aoumusHux mextonociu. Obaacmi
3acmocyeanns npomomunysanns eupoois. [1-9]
3anamms 2. Buou ma xnacugikayis mexnono2iu weuoxKo20 npomomuny8ants. Xapakmepucmuka puHKy
aoumusHux mexuonoziu. Kpumepii subopy mexnonozit [1-9]
3anammsa 3. Texnonozii ma mawiunu 01s supowsyeants memanesux eupoois. I pyna Bed Deposition. [ pynna
Direct Deposition.
3anammsa 4. Mamepianu ona "memanesux" AM-mawun. Memoou ompumanns memaneeux nopowixis. [1-9]
Temamuuna KoHmpoavHa poooma
3anammsa 5. Aoumuene 8upoOHUYMEO Memanesux upoobie 0yeo8or Haniasxkow. Ilnazmosi mexnonozii
aoumusro2o supobrnuymea. [1-9]
3auammsa 6. Texuonozii enekmpoHHO-NPOMEHe8020 a0UMueHoO20 eupobrHuymea. Jlazepri mexnono2ii
cenexkmusroeo cnikannsi. [1-9] Temamuuna konmponvna poooma
3ansmms 1. Buxopucmarhs mexnono2ii  MeouuHomy ma aepoxocmiunomy eupooruymsi. [1-9]
3ansmms 8. Cneyugiuni suou aoumuenux mexnonoeiu. [1-9]
3anik
3micm 1abopamoprux pooim
OcHo8HI 3a60aHHA YUKTLY 1aOOPAMOPHUX poOim € opmyeaHHs y CmyOoeHmie yseieHb npo Memoou
OMPUMAHHI MA OOCTIONHCEHHA Mamepianie 01 aOUMUEHUX MEXHONO02I; OMPUMAHHA KOMNIEKCY 3HAHb NPO
6ubip obnaounanua ma memooie 3D opyky.
Jlabopamopna poboma Nel Bcmynuwe 3anamms. Illpasuna mexuiku Oe3neku npu pobomi 3
1a6OpamopHumM 00AOHAHHAM.
Jlabopamopna poboma Ne2 3uariomcmeo 3 Cy4acHuUMu Memooamu OMmpUMAHHs 6UXIOHUX Mamepianie
0J151 AOUMUBHO20 BUPOOHUYMEA.
Jlabopamopna poboma Ne3-4 Ompumanua nopowxie 0nsi AM mexnonoziti niazmo-xXiMivHUM
MemoooM.
Jlabopamopna poboma Ne5 Busnauenws epanyiomempuuno2o ckiady ma Numomoi noGepxHi
nopowkis ons 3D opyky.
Jlabopamopna poboma No6-7 Ompumanns eupobie 3a oonomozoro SLA mexnonozii opyxy
GomononimepHoo cMOoH0.
Jlabopamopna poboma Ne§ OcnosHi memoou 00CnioxiceHHs 8upobie ompumanux 3a 0onomozoro AM-
MexXHON02I.
Jlabopamopna poooma Ne9 3axnioune 3ausammsi.
Camocmiitna poooma cmyoenma
Camocmitina poboma cmyoenmis (3a2aibHa mpusanicmos 54 200un) 3 OUCYUNIIHU NONACAE 8.
- nideomosyi 00 NeKYitiHux 3aHams — 8 po3paxyuky 2 2oounu Ha 1 nexyiro (18 2o00un)
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- nideomosyi 00 GUKOHAHHS J1AOOPAMOPHUX pPOOIM, aHANI3l 00EPUCAHUX pe3yIbmamie ma
Gopmynroeanti 6ucHoskie —  pospaxyrxy 1,5 coouna na 1 200uny uxkonanus 1abopamopuoi pobomu = 27
200UHU;
- ni02omosyi 00 MeMamudHUX KOHMPOJIbHUX poOim — 3 200UHU.
- nioeomosyi 00 niocymkoeoi amecmayii — 3aniky (6 200um).

IlosiTHKa Ta KOHTPOJIb
6. IMoxiTnka HABYAJIBLHOI TUCHUILTIHH (OCBITHBOT0 KOMIIOHEHTA)

Cucmema sumoe, sKi cmasisimocs nepeo cmyOeHmoM.

e BiosidysarnHs yCix 6Udi8 3aHAMb He € 0008 SA3KOBUM.

- Ilponywene 6e3 noasrcHoi npuyuru 1eKyiiHe 3aHAMmms CIMyO0enm NO8UHeH 8i0Npayio8amu Wisaxom
HANUCAHHS MEeCMYBAHHs 3 KOJICHOI NPONYweHol memu.

- 3aedamnnsa nponyweHoi 1abopamopHoi pobomu cmyoeHm no8UHeH GUKOHAMU 6 4aC, Y3200HCEHUL 3
suxnaoavem. Axuwo nponyck 8io0yscs 6e3 noadcHoi NpuyuHu — 3 3A2albHOI OYIHKU 3a 1abopamopHe
sanamms 3uimaemocs 10% 3a KOXHCHI 08I 200UHU NPONYCKY.

e [1i0 uac ycix 8udie 1a60pamopHux pooim 3a00pOHAEMbCSL GUKOPUCMAHHS MODIIbHUX Meleh)OHI8 y
38YKOBOMY PEAHCUMI, O0380JIAEMbCIL 0OMENCEHe BUKOPUCAHHS MEeCEHONCEPIB Y De338VUHOMY PeNCUMI.

o Pe3ynbmamu UKOHAHUX 1ADOPAMOPHUX POOIM 0OPpMIIOIOMbCA Y U0l 36iMi8, HANUCAHUX 810
PYKuU. 36im cynpo8ooxicyemuvcs popmynamu, epagikamu — elemMeHmamil, Ki niomeepotcyioms GUKOHAHHS
3a60anb ma odepxcawi pe3yiomamu. 3a OUCMAHYIUHOT opmMu HABUAHHA 368iM MOJICE BUKOHYBAMUCS K
«8I0 pyKu», max i 8 0y0b-aKOM) MEKCMOBOMY PeOaKmopi i Ha nepesipKy HA0AEMbCsl Yy PO30PYKOBAHOMY
suensadi. besnocepeoniil 3axucm 6iobysacmvcs y (hopmi cnisbeciou, 3anumanb-6ionosioell.

o 3aoxouysanvHi 6anu MONCYMb OYMU NPUSHAYEHT 3d 0COOIUBI YCNIXU V HABUAHHI — 3ACMOCYBAHHS
meopu02o nioxody 00 6UKOHAHHSL 1AOOPAMOPHUX POOIM, V MOMY YUCT, BUKOPUCMAHHA OAHUX 05l poOim 3
MeMamuKu 81ACHUX HAYKOBUX docnioxcensb. CyMapHa KilbKICMb 3a0X0UY8AIbHUX OAli8 MOJice CKAadamu
6i0 1 0o 10 6anis.

o [lonimuxoro Oednaiinie nepeodavacmvcs HeOoOXIOHICMb CBOEYACHO20 BUKOHAHHA 3A80AHb.
Tecmysanns 3a nponyujery iekyiro mae 6ymu npovoene ne nizHiuie 2-x MudiCHi8 3 Yacy nponyujeHoi 1eKyii.
36imu 3 nabopamopHux pobim GUKOHYIOMbCA | NOOAMbCA HA NEepesipKy He NisHiule 2-X MUdICHI8 3
MOMeHmY 3a8eputeHts. Y ci nucbMo8i 0OKyMeHmu Maroms Oymu 3axuiyeHi 00 3aKiHYeHHs meopemuyHo2o
HABYAHMS 8 ceMeCcmpi.

o VciyuacHuku oc8imub020 npoyecy. GUKIA0ayi i cmyoenmu 6 npoyeci pooomu 6Uu84eHHs OUCYUNTITHU
Maomos Kepysamuch NPUHYUNAMU aKAO0eMiyHoi 0obpouecHocmi, nepedbauenumu «Koodexcom uecmi
Hayionanbnoco mexniunoco ynisepcumemy Ykpainu «Kuigcbkuti noaimexuHidHuil — THCIMUNYM»»
https://kpi.ua/code.

7. Buam KOHTPOJIIO Ta PeiiTHHIOBA CHCTeMA OLiHIOBAHHA pe3yJbTaTiB HaBYaHHusa (PCO)

Ilomoynuii KoHmponw:
- eKcnpec-onumy8anHs abo mecmy8anHs Ha JeKyiuHux 3auammsx —makcumym 1 6an, 6cvoco 9 banis.
- 3axucm 36imig 3 1abopamopHux pobim 6cvo2o makcumaivro 50 b6anie — maxcumym 10 banie 3
KOJ#CHOI pobomu
- MKP poszouma na 2 Temamuuni KOHMpPOAbHI pOOOMU, KT NPOBOOIMbCA Y 8UNA0L MEeCmi6 HA 7-My
ma 1 1-my nasuanorhux mudsxcusx. Maxcumanvha oyinka 3a koxcrnuti mecm 20 i 21 6anis, 8i0nogiono,
6cbo2o cknaoae 41 ban 3a cemecmp.
Kanenoapnuii konmpons: nposooumscs 08iui Ha cemecmp AK MOHIMOPUHE NOMOYHO20 CIMAHY 8UKOHAHHSL
sumoe cunadycy. /[ns no3umugHo2o nepuioco KaieHOapHo20 KOHMPOI CMYyOeHm NOSUHEH OmpumMamu
NO3UMUBHI OYIHKU 3a 3axucm nabopamopuux pobomu Ne2 ma Temamuunoi konmponvhoi poobomu Nel. /[ns
NO3UMUBHO20 OPY2020 KANEHOAPHO20 KOHMPOJIO CMYOeHm NOBUHEH OMPUMAmMU NO3UMUGHI OYIHKU 3d
saxucm nabopamopuux pooim No3-4, N5 ma memamuunoi po6omu No2.
Cemecmposuti KOHmpOab. 3a1iK.
Ymoeu oonycky 0o cemecmpogoco koHmponro.: cemecmposguil petimune Oinvue 60 6anie 3a ymosu
BUKOHAHHS YCIX 1a00pamopHux pobim ma Kinvkocmi 6anie 3a euoamu pooim, 8ionoeioHo:
- Excnpec-onumyeanns abo mecmyeanus Ha NeKYIiHUX 3aHAMMAX He MeHule 5
- Temamuuni koumponwvHi po6omu He merue 20



http://compnano.kpi.ua/pdf_files/sylab/mn22/pv_3d_print.pdf

- Baxucm 36imis 3 1abopamopHux ne menue 35 6anis.

YV 6unaoxy nezeoou 3 cemecmpogum peumunzom, cmyoenm mMae npaso 30a8amu 3a1iKo8y KOHMPOIbHY
pobomy, wo cKIa0aemvcs 3 080X 3a80anb. 1Iposooumsbcs nucbMo60, HA HANUCAHHA 8i0800UMbCs 2
akademiunai 200uHu. Y 6unaoky, AKwo OyiHKa 3a 3a1iKO8Y KOHMPOIbHY MEHUld HIdNC 3a peumuHeoM,
sacmocosyemucs «m akuiy PCO (cmydenm ompumye 6inbuty 3 oyiHoK i3 OMPUMAHUX 30 Pe3yTbmamamil
3a1IK0B0I KOHMPOALHOI AO0 34 petimuHeoM).

Bionogiov na xooicne 3 numanus oyintoemocs y 50 6anie 3a 100-6anbHo0 wKa1010, 8iONOBIOHO!

" (BIOMIHHOY», NOBHA 8i0N06i0b, He meHwe 90% nompibHoi inghopmayii, wWo GUKOHAHA 32I0HO 3
8UMO2aMU 00 PIBHS «YMIHbY, (NOBHE, DEe3NOMUNIKO8E PO38 A3VBAHHS 3A60AHHS);

" «000Ope», 00OCMamMHbLO NOBHA Bi0N0GIOb, He MmeHuie 75% nompibHoi iHgopmayii, wo SUKOHAHA
32i0HO 3 BUMO2AMU OO0 PiHS «YMiHb A0 € HE3HAUHI HEMOYHOCMI (NOBHE PO38 S3Y6AHHS 3A60AHHS 3
HEe3HAYHUMU HEMOYHOCMAMU),

" «3A008I1bHOY», HENOBHA BION0BIOb, He MeHute 60% nompionoi inghopmayii, WO BUKOHAHA 32IOHO 3
BUMO2AMU 00 «CMEPEOMUNHO20» PIGHA MA 0eaKi NOMUIKU (3a60AHHS BUKOHAHE 3 NEBHUMU
HeooniKamu),

" (HE3a008LIbHOY, 8I0N06I0b He 8I0N0BIOAE YMOBAM 00 «3A00BLILHON.

Oyinka 3a 6i0N08IOb 3HUNCYEMbCA — 3 NPUHYUNOGI NOMUIKU ) 8i0noeioi na 15-10 6anis, 3a nenoemy

8i0no6iob Ha 10-5 6anis, 3a HenpasuibHe BUKOPUCTAHHS MEPMIHI6 HA 5 Oanis.

Tabauys 6ionogioHocmi peiumureo8ux 0a1i8 OYIHKAM 34 YHIBEPCUMENCbKO WKANO0K):!

Kinvxicmo 6anie Ouinka
100-95 BiaMinHO
94-85 Jyxe nobpe
84-75 Jlo6pe
74-65 3a10BIJIbHO
64-60 JocratHbo
Menure 60 HesanoBinbHO
He BHKOHAHI YMOBH JONYCKY He nonymieno

8. JlomaTkoBa indopmanis 3 ucHUIIiHA (OCBITHHOT0 KOMIIOHEHTA)

o [lepenix numanv, AKi 6UHOCAMbCA HA CEMECMPOBULl MA KANEHOAPHUL KOHMPOb 3HAXOOUMbCS 8
Jlooamky A.

o Jlabopamopui pobomu niaHyiomvcs 3 MaKCUMAIbHUM GUKOPUCTIAHHAM 00J1A0HAHHS 1abopamopitl
[JKKHO «Mamepiano3nascmeo my2oniaskux cnoiyk ma komnosumiey ¢ cmpykmypi HH IM3 im.
€. O. Ilamona, axe 3acmoco8yemvcsi Npu 00EPHCAHHI MA OOCHIONCEHHI UWUPOKO2O CHEeKmpy
NOPOWKOBUX, KOMNOSUYIUHUX Mamepianieé ma NOKpUmmia, a makoic 3 4aCmMKOBUM NPOBEOEHHSM 8
NpOQINbLHUX HAYKOBUX YCMAHOBAX.

Po6Gouy nporpamy HaBYaJBLHOI AMCUMILTIHM (cHJIa0ycC):
Cxiiaaeno goueHt kadg. JlupapHoro BMpoOHNUTBA, K.T.H., Bu6a €Bren I'eopriiioBuny

VxBajieno kadeaporwo BucokoremmepaTypHux MmaTepiajiB  Ta MOPOLIKOBOI  MeTaJyprii
(mpotokoa Ne 21  Bix __ 8 aumusn 2022p.)

IMorom:xeno MeroguuHoo komicierw IHcTUTYTY MaTepiajioZHaBcTBa Ta 3BaproBaHHs iM. €.0.I1aTtona
(mpotokoa Ne _10/22__ Bix __ 10 munus 2022p.)
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HATOK A
Ilepenix numanv Ha cemecmpoguii ma KaieHoapHuti KOHMpPO.lb
3 oucyunninu « Cyyacni mexnonozii 3D opyky»

/o memamuunoi konmpoavnoi pooomu Nel

1. Il]lo make «aoumusni mexnonoziiy?

2. AHxu uou mpusumiprnozo opyey ichyoms?

3. Ha ocnosi uoeo bazysascs nepwuii 3D npunmep?

4. Axi cpepu suxopucmanusn 3D Opyxy?

5. AKi 0cHOBHI 3a80aHHA Ma NepPCNeKmuby 3aCmocy8anHs AOUMUEHUX MEXHONO2IL.

4. Hageoimv npuxnaou 3acmocy8anHs AOUMUBHUX MEXHOI02IU Y PIZHUX 2aly38X NPOMUCTIOB0CHI
ma cghepax 1r00CbK020 dcumms 8 YKpaini ma 3a KOpOOHOM.

5. Axi HacanvHi npobremu CcbO200€HHA MOMCIUBO GUPIWUMU 3d OONOMO2010 AOUMUBHUX
mexuono2iu?

6. Hasedimv rnacughikayito npunmepie 3a npunyunom Opyky. Axi ocobausocmi maroms pisHi
Ccnocoou 0808UMIDHOZO OPYKY?

7. Hagedimo ocnoeni icmopuuni emanu po3eumky 3D npunmepis.

8. Ilpoananizytime cymuicmo npoyecy 3D Opyky.

9. Ilpoananizyiime cnocobu 3D OpyKy pisnumu mamepiaramu. Y yomy noisearoms ix ocooausocmi,
nepesazu ma HeooniKu?

10. Hagedimv npukiaou ocmauHix 0ocsieheHb Gukopucmantus 3D Opyky y pisnux cghepax ma
2any3sx.

11.7Ilpoananizyiime npuxniadu 3acmocy8anHs AOUMUBHUX MEXHON02Il )y makux cgepax sk
MeouyuHa, apximexmypa, 6y0ieHUYMEO.

12.V uomy nonscarome nepesacu i nedoONiKU BUKOPUCMAHHA AOUMUBHUX MEXHONO2IU ) DIZHUX
cpepax ma 2anyssax?

13.1Ipoananizyiime nepcnekmusu po36umKky a0UmMuHUX mexHoio2ii 8 Ykpaini.

14.V womy nonsiearoms ocobrusocmi 3acmocyeants 3D npunmepis na 6upooruymei ma y nooymi?

15. Hazeimb ma npoananizyiime ocobau8ocmi, mexHiuHi Xxapaxmepucmuxu, nepesazu ma HeooiKu
nooymosux 3D npunmepis pisHux supoOHUKIS.

16.V uomy nonsearoms ocobrusocmi excniyamayii nooymosux 3D npunmepis?

17.Hasedims npuxnaou Hatinowuperiuux HecnpagHocmetl nio yac excnayamayii nooymosux 3D
npunmepis.

18. Hxumu cnocobamu MorHcIu8o cmeoprosamu mpusuUMipHi mooeni?

19. Axi icnytomo npoepamu ons 3D moodentosanns?

20. 3 uozo cknadaromucsa 6ci 06 ekmu?

21.Axi icuyroms oHaUH npocpamu 01 MOOeI08AHHS?

22.ll]o maxe 3D ckanep?

23. Ilpunyun pobomu 3D cranepy.

24.Buou 3D ckanepis.

25.1lpoananizyume cnocio 3D opyky 3 3acmocysannsim SLA mexnonoeii.

26.V uomy nonsiearomo ocobaueocmi opyky 3a SLA mexnonoziero?

27.Ilpoananizyume ocnoeui onepayii 3D opyky oemanetii 3 3acmocysanusim SLA mexnonocii.

28.Hasedimb cmpykmypHy cxemy ma npoaranizyime npoyec OpyKy oemaneti i3 6UKOPUCTAHHAM
SLA mexnonoaii.

29.IIpoananizytime enracmueocmi gomononimepuux mamepianie ma oOemanetl, WO 3 HUX
HAOPYKOBAHI.

30.71oscnimos npunyun 3D Opyky demaneti i3 3acmocysanuam DLP mexnonoeii.

31.V uomy nonsearoms iominnocmi SLA ma DLP mexuonoeiii 3D opyky?

32.Ilpoananizytime cymuicmo 3D Opyky 3 3acmocysanuam SLS mexnonoeii.

33.Hassims giominnocmi SLS ma SLA mexnonoziil.
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34.V uomy nonsiearoms ocobaueocmi, nepesazu ma Heodoaiku SLS mexnonoeii?

35.1Ipoananizyiime enracmusocmi mamepianie ma Odemaneu, wo eucomoeneni 3a SLS ma SLA
MExXHON02IAMU.

36.11osicnime npunyun cmeopenns memaresux oemareti 3a 0onomozoro DMLS mexnonoeii.

o memamuunoi Konmpoawvhoi pooomu Ne2

37.Y womy nonaearoms ocobnusocmi opyky 3a LOM mexuonoziero?

38.V uomy nonsieac iominnicmo LOM mexnonoeii 6io SLA i SLS mexnonoziti?

39.V yomy nonsecarome ocobausocmi Opyky ma nocmooOpobKu Oemaneti, wo HAOPYKOBAHI 3d
oonomozoro LOM mexnonozii?

40.1Ipoananizytime cnoci6 3D Opyky 3 3acmocyeanuam FDM mexuonoeii.

41.Ilpoananizytime ocnosHi onepayii 3D opyky demaneii 3 3acmocysanuam FDM mexnonoeii.

42.V yomy nonsearome ocobausocmi Opyky 3a FDM mexnonoziero?

43.Haseoimb cmpykmypHy cxemy ma npoanauisyime npoyec OpyKy demainei i3 6UKOPUCTIAHHAM
FDM mexnonocii.

44 [Ipoananizytime mexauiuni, isuuni, Ximiyni ma iHwi eracmugocmi niacmuxie ois FDM
MexXHON02II.

45.Hasedimv knacugikayiro a0umuHux mexHoao2iti 8U2OmMosieH s 0emaiell 3 Memaiy.

46.1Ipoananizyiime icuyroui mexuonoeii 3D opyky memanom.

47.V uyomy nonseae cymuicmov 6USOMOBIEHHS Oemanei 3 Memany 3a O0ONOMO20I0 MeXHONO02Il
PO3NIAGIEHHS NOPOUIKOBO20 wapy ma ii pisHoeuoie?

48.11loscHimb npunyun 6ucomogieHus demaneil 3 Memany 3a 00NOMO20K MeXHONI02Ii 0CAONCEeH S
CHPAMOBAHOI0 eHep2iero ma ii pi3HO8UOIS.

49. Hagedimb npukiadu 3acmocysants aOUmusHUX mexHon02iil 6u2omosieHus oemanetl 3 Memauy
HA BIMYUHAHUX NIONPUEMCTNEAX.

50.V uomy nonsiearomo ocobaueocmi opyky oemaneti 3 ABS ma PLA naacmuxy?

51./1ki oepexmu eunuxaroms y opykoeanux oemaneu? Ak ix ycynymu?

52.Ilpoananizyiime cnocobu mexaniunoi 06pobku ma ocodusocmi ckieroeanus oemaneti 3 ABS ma
PLA naacmuxy.

53.B saxux meduunux cghepax modicauso suxopucmosysamu 3D opyk?

54.11]o maxe 6ioopyx?

S5 ki mamepianu moscauso uxopucmogysamu Oisi MeOUYHUX yineu.?

56.4ki nepcnexmueu pozsumxy 3D Opyky 6 meduyuni?



