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1. AHoTauis 10 Kypcy

BuBUYeHHS OCHOBHMX TPHUHIMIIIB TMPOTOTUIYBAHHS Ta APIOHOCEPIHHOTO BHUTOTOBIICHHS
KIHIIEBOTO MPOIYKTy Oyae B HAroji mpu MPOEKTYBaHHI KUTTEBOTO IUKIY BUpPoOiB. [loeaHaHHs
3HaHb, OTPUMAHUX Yy paMKax IHIIUX OCBITHIX KOMIIOHEHTIB, O3BOJHTH HABHTUCS BH3HAYATH
TEXHOJIOT1I0 BUPOOHUIITBA MPOAYKIIIi 13 TEPMOIIIACTUYHUX, POTOMOTIMEPHUX Ta IHIIUX MaTepialis,
Ta BUKOHYBaTH OIIHKY NPUIATHOCTI pO3pOOJCHUX NPOTOTHIIB JO HEOOXigHOi obmacti
3actocyBaHHs. [lpakThuHi HaBUYKH pPOOOTH 13 OOJaJHAHHSAM JIO3BOJIATH OTPUMATH BHCOKHM
MPAKTUYHUNA PiBEHb MiATOTOBKH /10 BUPOOHUIITBA PI3HUX rally3eil MPOMHUCIOBOCTI.

2. Mera Ta 3aBIaHHA KYpCY

MeTta nQMCHMIUIIHM — HaJaHHS 3HAHb, YMiHb Ta HAaBHYOK HEOOXIMHUX I TIONIYKY Ta
pileHHs MpobiieM, TeHEepyBaHH T1I0Te3 MO0 CTBOPEHHS MPUBAOIMBOTO Bi3yalbHOTO MaTepiaiy,
PO3BHUTKY Ta BHUKOPWUCTAHHS IHHOBAIIMHUX MIIXOJIB 1 TBOPYOTO MHCJICHHS I/ 4aC BHUKOHAHHS
npodeciiiHuX 000B’S3KiB.

3aBaaHHs Kypcy:

. HaBYUTHU 3100yBaviB TeXHOJOTIi 3D MpOTOTUITYBaHHS;

. OTPUMATH NMPAKTHYHI HABUYKY 3 MPOEKTYyBaHHs Ta 3D MpoTOTUITyBaHHS;

. HaBUUTHUCS PO3YMITH OYyJIOBY METaJEBUX, HEMETAJEBUX, KOMITO3MIIIHHUX Ta
(GyHKIIOHATBHUX MaTepialiiB Ta 00MpaTu ONTUMAaIbHI MaTepianu it 3D npoToTHITyBaHHS;
. OTPUMATH TMPAKTHYHI HaBUYKHU 3 TeXHOJOTii 3D mpoToTumyBaHHSA Ta BiAMOBIIHO 1
TEXHOJIOTIYHUX BJIACTUBOCTEN MaTepialis;

. HAaBYUTHCS Ha OCHOBI 3/100yTHX 3HaHb MIPUHLIMIIAM MIpoeKTyBaHHA 3D Mozenei;

. BUKOPHCTOBYBATH METOIM MOJICIIOBAHHS MPHU MPOTOTUITYBaHHI HOBHUX 3D mMonerneii 13
ICHYIOUMX MaTtepiais;

. HAaBYUTHCS aHAi3y pEYOBMHM 1 MaTepialiB 3 METOK YIOCKOHAJeHHS iX
eKCIUTyaTaIlliHUX BIACTUBOCTEH;

. MIPOBOAUTH MPOTOTUITYBAHHS KOPUCTYIOYHCH METOJaMU 1 3aC00aMU BUKOPUCTOBYIOUH

CTIOCOOM TOCATHEHHSI HEOOXiHO1 peamictuanocTi 3D Monernei.

3. Pe3yabTaTH HaBYAHHSA:

. HaBYMTH 37100yBauiB TexHouorii 3D npoTtoTunyBaHHs;

. OTPHUMATH MPAKTHYHI HABUYKH 3 TIPOCKTYBaHHs Ta 3D MpOTOTUITYBaHHS;

. HaBYUTHUCS PpO3YyMITH OyJOBYy MeETaJleBUX, HEMETaJIeBUX, KOMIIO3MLIMHUX Ta
(GyHKIIOHATFHUX MaTepialiB Ta 00MpaTh ONTHUMaIbHI MaTepianu 1yt 3D npoToTHITyBaHHS;
. OTpUMATH MPAKTUYHI HaBUYKU 3 TeXHONOrii 3D mpoToTumyBaHHsS Ta BIAMOBIIHO i
TEXHOJIOTIYHUX BIIACTUBOCTEH MaTepialis;

. HaBYMTHUCS HAa OCHOBI 37100yTHX 3HaHb MIPUHIUIAM IIpoeKTyBaHHS 3D mozeneii;

. BUKOPHCTOBYBATH METOM MOJICITIOBAHHS TP NPOTOTHITYBaHHI HOBUX 3D Moenei i3
ICHYIOUHX MaTepiaiB;

. HAaBYMTHUCS aHANi3y pEYOBMHH 1 MarepiajiB 3 METOK YIOCKOHAJIEHHS iX
eKCIUTyaTalliiHUX BIACTUBOCTEH;

. MIPOBOJIUTH MPOTOTHUITYBAHHS KOPUCTYIOUHUCH METOJJAMH 1 32C00aMH BUKOPUCTOBYIOUH

crocobu nocsarHeHHs HeoOXiaHoi peanictudHocTi 3D Moaeneit



4. Crpykrypa Kypcy.

BI/II[I/I Ta TECMAaTHKA HABYAJIbHHUX 3aHATH
JIEKLIT

1. CyuacHi aAUTUBHI TEXHOJOT11 MPOTOTUITYBaHHS BUP0OiB. OCHOBHI BiIOMOCTI
PO MPOTOTUITYBaHHS BHP0OiB. O0J1acTi 3aCTOCYBaHHSI MPOTOTUITYBaHHS BUPOOIB
2. 3D-mpOoTOTUIYBaHHS 1 TBEPIOTUIbHE  MOJEIIOBAHHSA, TEXHOJOT1UHI
ocobiuBocTi. OCHOBHI eTanu po3poOku BUPoOy. PoOOTH, 10 BUKOHYIOTHCS B
npolieci MPOEKTyBaHHS 1 KOHCTpyIOBaHHA. 3aranbHi Bimomocti mpo CAD-
CHUCTEeMH: Kiacudikallisi, CTpyKTypa Ta QyHKIIIOHAIbHI MOKIIUBOCTI.

3. 3D-npuntep. BuBuenns kouctpykumii npuctpois FDM, SLA, SLS, SLM
TOILIO.

4. Tligroroska nudposoi 3D-mMoneni 10 APyKy. Pexxumu 1pyky.

5. Tlporpama TIiATOTOBKM TPUBUMIPHOI [HM(POBOI Momeai 10 APYKY.
[Ticnso6pobka mopmem. I[limi 1 Meromu micnssoOpoOku Mojmeni. XimidHa Ta
MexaHigyHa o0poOKa.

6. BukopucraHHs I1H)KEHEPHHX CMOJ Ta IUIACTUKIB TIPU BHUTOTOBJICHHI
BIJIIIOBINAJIBHUX €JIEMEHTIB MAIlMH Ta MEXAHI3MIB.

7. 3D ckanyBaHHS 00 €KTIB MpH peaiizauii 3agad 3BOPOTHBOTO
IH)KUHIPUHTY.

8. Omnrtumizauis pexuMiB APyKY. 3aCTOCYBaHHS CIIEL1aIi30BaHOTO POTPAMHOTO
3a0e3nedyeHHs Il BUPIMICHHS 3a7ad MiABUIIECHHS TEXHIKO-CKCILTyaTaliiiHuX
XapaKTEPUCTHK BHPOOIB.

JIABOPATOPHI 3AHATTA

1. 3mnaitomMcTBO 3 OyA0BOIO TaOOPATOPHOTO OONAIHAHHS Ta TEXHIKOIO O€3MeKH
pu po6oTti 3 3D-npuHTEPOM.

2. BuBuenns texnonorii 3D-mozxemtoBanHs Ta 3D-nmpyky. O3HailoMJeHHS 3
OCHOBHUMH (opMaTamMu MATpUMYBaHHX (aiitiB. O3HAHOMIICHHS 3 TEXHIYHUMH
BHMOTAMHU, 1110 TPE IBISIIOTHCS 10 pO3POOKHU 1 BUTOTOBJICHHS JeTalleH.
[TpoextyBanusa 3D-moneni 3 Bukopuctanasim CAD-cuctem.

006’ emMHe CKaHYBaHHS IPEAMETIB Ta 3BOPOTHIH IHKHHIPHUHT.

BukopucTaHHs KOMIIO3UIIMHUX MaTepiajiB Uil IPYKY BUPOOIB.

TexuiuHe 00CITyrOBYBaHHS T2 PEMOHT O0JIaJHAHHSI.

Burorosnenns 3D-moneni aerani Ha 3D-nipuHTEpi.

Buxonatu cknaganus 3D-moneni. Bukonatu ckiiagaHHs IPOTOTUITY BUPOOY
13 3p06J‘IeHI/IX paHile geranei.
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5. TexniuHe 001aTHAHHSA Ta/a00 MporpamMHe 3a0e3MeYeHHs .

Texniuai 3aco0u HaB4YaHHSI. BUKOPUCTOBYETHCS KOMIT' IOTEpHE OOJagHAHHS Ta MPOrpamMHE
3abe3neueHHs Kadeapu KOHCTPYIOBaHHSA, TEXHIYHOI ecTeTHKH 1 nuzaiiny, 3D mpuntepu FDM rta
SLA, ma6oparopne ocHamenns gadoparopiit [IKKHO «IHHOBaIiitHa TeoeHepTeTHKAY.

EnexTtpoHHa Bepcis KOMIUIEKCY HaBYAJIbHO-METOAMYHOTO 3a0e3MeueHHs] JUCIUIUTIHH.
[Iporpamue 3a6esneuenns: OC Windows, MS Office, Mathcad, AdobePhotoshop, Autodesk
3DsMax, Fusion 360.

MynberumeniitHe o0naaHanHs, nuctanmiida miargopma MOODLE.

6. Cucrema Ol[iHIOBAHHS TA BUMOTH

6.1. HaBuanpHi gocsrHeHHS 37100yBaviB 3a pe3yIbTaTaMi BUBYCHHS KYPCY OLlIHIOBATUMYTHCS
3a LIKaJIOK0, [0 HABEACHA HIKYE:



CymMa GaJiB 3a HaBYaJIbHI TOCSATHEHHS . .
O11iHKa 3a HalllOHAJIBLHOIO MIKAJIOI0
3n00yBaya
90 - 100 BIZIMIHHO
75-89 n00pe
60-74 3a10B1JIBHO
0-59 HE3aJ0BUJIHLHO

6.2. 3100yBaui MOXXYTh OTPUMATH MiICYyMKOBY OIIIHKY 3 AMCLUUIUIIHU HA MiICTaBl TOTOYHOTO
OIIHIOBaHHS 3HAHb 3a YMOBHW, SKIIO HaOpaHa KUIBKICTh OadiB 3 TMOTOYHOTO TECTyBaHHSA Ta
caMOCTIiiHO1 poOoTu ckiagaTume He MeHie 60 Gais.

MaxkcuManbHe OIlIHIOBAaHHS:

[IpakTyHa yacTUHA
[Ipn [Ipn
TeopeTrnyHa yacTuHa p p bonyc Pazom
CBOEYACHOMY | HECBOEYACHOMY
CKJIaIaHHI1 CKJIaJIaHHI1
66 30 20 4 100

[TincymMKoBHIT KOHTPOJIH BiAOyBaeThes y (opMi TECTyBaHHI i3 BapiaTHBHUMH OileTamu Ha
OHJIalH maThOpMi YHIBEPCUTETY.

6.3. Kpurepii oniHIOBaHHS MiICYMKOBOI po0oTH:
[TincyMKOBI pe3ynbTaTH HABYAHHS CKJIAAAIOTHCS 13 pe3yJIbTaTiB TECTYBaHHS Ha 0a3i OHJIAH
cUCTeMH yHiBepcuteTy. ['panaris mkanu TectyBanHs 3aiicHIOeThCS o 100 GanbHii cucTemi.

7. Iloaitmka kypcy

7.1. IloaiTuka moa0 akageMiuHoi 100poyecHOCTi. AKagemMiuHa T0OpoUeCcHICTh 3100yBaviB
€ BaXJIMBOIO YMOBOIO NJIsi OTIAHYBaHHsSI pPE3yJIbTaTaMU HABYAHHS 3a JUCIHUILTIHOKO 1 OTPUMAaHHS
33/I0BUIBHOI OIIIHKM 3 IOTOYHOTO Ta MIJACYMKOBOTO KOHTpPOJIB. AKaaeMmiuHa J0OpOYECHICTh
0a3yeTbcs Ha 3aCy/DKEHHI NMPAKTHK CIUCYBAaHHS (BUKOHAHHS IMUCHMOBUX POOIT 13 3alyyeHHAM
30BHINIHIX JKepesn iH(opMalii, KpiM JO03BOJICHHX JUIsi BUKOPUCTAHHS), Tuiariaty (BiIATBOPECHHS
oIyOJIiKOBaHUX TEKCTIB IHIIMX aBTOpIB Oe3 3a3HaYeHHS aBTOpCTBa), (haOpukarii (BUraIyBaHHS
JaHuX 4d (aKTiB, MO BUKOPUCTOBYIOTHCS B OCBITHbOMY mpoiieci). [lomiTuka momo akaaeMidyHOT
JTOOPOYECHOCTI periiaMeHTyeThcss TolokeHHsM "[lonmokeHHsT Mpo CUcTeMy 3amoOiraHHs Ta
BUSBJICHHS  ruiariaTy |y  HamioHanpHOMYy — TeXHIYHOMY  yHiBepcuteTi  "J[HImpoBchka
noitexHika'". http://www.nmu.org.ua/ua/content/activity/
us_documents/System_of prevention_and detection_of plagiarism.pdf.

VY pa3i nopymeHHs 3700yBadoM akaaeMidHOi J0OpodYecHOCTI (CHUCYBaHHS, IUIariar,
(habpwukairisi), podOTa OIIHIOETHCS HE3aJOBUIBHO Ta Mae OyTH BHKOHaHa MOBTOpHO. IIpu 1mpomy
BHKJIaJIa4 3aJIMIIIA€ 32 COO0I0 IPABO 3MIHUTU TEMY 3aBJIaHHS.

7.2. KomynikaniiiHa mojiTuka.

3100yBavi MOBHHHI MaTH aKTUBOBAaHY YHIBEPCUTETCHKY IOINTY.

O060B’s13K0M 3100yBava € MepeBipka OAMH pa3 Ha THKICHB (IIIOHE/11) MOMITOBOI CKPHHBKU
Ha O¢ic365 ta BiaBiayBanHs koManau y MS TEAMS, nepermsg HoBuH Ha Tenerpam-kaHai.

[IpoTsirom THXHIB caMOCTiiiHOI poOoTH 000B’A3KOM 3/100yBada € poOoTa 3 IUCTAHLIHHUM
kypcom «TexHiuna 6ioHika» (Www.do.nmu.org.ua )

VYci mucbMOBI 3alUTaHHSA 70 BHKJIQJAa4yiB CTOCOBHO KypCy MalOTh HAJACHUJIATUCS Ha
YHIBEPCUTETCHKY €JIEKTPOHHY MomTy abo o rpynu B MS TEAMS.

7.3. [loJliTMKa 010 MEePECKJIATAHHS.




Pobotu, ski 37a10ThCS 13 MOPYIIEHHSM TEPMiHIB 0€3 MOBAXKHUX MPUYHMH OI[IHIOIOTHCA Ha
HIKYY oliHKy. [lepeckinamanns BigOyBaeThCs 13 JO3BOIY I€KaHATY 32 HASBHOCTI MOBAKHUX MPUIHH
(HampuKIad, TIKapHIHUH).

7.4 loniTKa MIOA0 OCKAP/KEHHS OLIHIOBAHHSI.
SAxmo 3m00yBay HE 3rOACH 3 OIIHIOBAHHIM MOTO 3HAHb BiH MOXE OCKAp)KHTH BHCTABJICHY
BUKJIaJ[a4€M OI[IHKY Y BCTAHOBICHOMY TMOPSAKY.

7.5. BiaBinyBaHH# 3aHATb.

s 3mo0yBaviB jeHHOT (GOpMHU BIIABIAYBaHHS 3aHITh € OOOB’SI3KOBUM. [loBakHUMU
NPUYMHAMU JUIS HESIBKM Ha 3aHATTS € XBOPOOa, y4acTh B YHIBEPCUTETCHKHX 3aX0JaX, CTYJCHTChKa
MOOLTBHICT, SKI HEOOXITHO MiATBEpIKYBaTH JOKyMEHTamH. [Ipo BiACYTHICTP Ha 3aHATTI Ta
MIPUYMHU BIJICYTHOCTI 37100yBay Mae MOBIJOMUTH BUKIIagada abo ocobucto, abo yepes cTapocTy.

3a 00’€KTMBHMUX NPWYHH (HANPUKIAA, MIKHApOJHA MOOUTBHICTE) HAaBYaHHS MOXKE
BiIOYBaTHCh B OH-JaiH (OpMi 32 MOTOHPKEHHSAM 3 KEPIBHUKOM KYpCY.

7.6. Bonycu.

7.6.1. 3n00yBadui, sIKi peryJsIpHO BiJBiAyBaH JEKIii (MarOTh HE OUTbIIE ABOX MPOIMYCKIB 03
MOBRXHUX MPHYMH) Ta MAlOTh HAMUCAHUM KOHCHEKT JIEKI[l OTPUMYIOTH IOAATKOBO 2 Oamu 10
Pe3yJIbTATIB OIIHIOBAHHS J0 MiJICYMKOBOT OIIIHKH.

7.6.2. HanpukiHii BUBYEHHS Kypcy Ta Tepel IModaTkoM cecii 3m00yBauam Oyne
3aIpoIIOHOBAHO 3aMOBHUTH ellekTpoHHI aHketn (Microsoft Forms Office 365), siki Oyne po3sicinaHo
Ha Ballll YHIBEPCUTETCHKI MOIITOBI CKPUHBKU. 3aTIOBHEHHS aHKET € BAXKJIMBOKO CKJIAJI0BOIO BaIloi
HaBYAJIBHOI aKTUBHOCTI, IO JO3BOJIUThH OIIHWUTH JI€BICTh 3aCTOCOBAHMX METOJIB BHKJIAJAHHS Ta
BpaxyBaTH Ballll MPOMO3HIIi CTOCOBHO IMOKpPAIEHHS 3MICTY HaBYaJIbHO! AUCHMIUIIHU «TexHiuHa
OloHiKa». 3100yBayl JOAATKOBO OTPUMAIOTh 4 Oau.

8 PexomenoBaHi pkepesia ingopmauii

1 Crangapt Buioi ocBiTH OakanaBpa 3a cneniaibHicTio 132 MaTepiaio3HaBCTBO Taity3i 3HaHb
13 MexaniyHa iHXEHEpisl 3aTBEPPKEHO Ta BBEIEHO B aito Hakazom MiHicTepcTBa OCBITH 1
Hayku Ykpainu Big 27.12.2018 poky, Ne 1460.

2 http://moodle.ipo.kpi.ua/moodle/mod/resource/view.php?1d=28219— Hata JOCTYIIY:
02.04.19.

3 AlI3DP World’s #1 3D PrintingMagazine STL - FileFormatfor 3D Printing —
SimplyExplained [Electronicresource]. Availableat: https://all3dp.com/what-is-stl-file-
format-extension-3d-printing.

4 11.Yusuf B. 3D PrintingTechnologyGuide - Typesof 3D PrintingExplained
[Electronicresource].  Availableat: https://all3dp.com/1/types-of-3d-printers-3d-printing-
technology.

5 The 3D printingtechnologies [Electronicresource]. Availableat:
https://www.aniwaa.com/3dprinting-technologies-and-the-3d-printing-process.

6 KoncTpykums FDM-nipunTepos. NnbsiXononos. - Pexum

nocrymy:http://www.ixbt.com/printer/3d/ 3d_fdm.shtml — JTata moctymy: 02.04.19.

7 Ilampa A.B. Cucrema w™oHitopunry 3D-npuHTepy 3 TexHonoriero napykyFDM /
A.B. llnupa, b.B. Yanmamok, A.l. AnimoB, M.B. Jlobpomo6oBa //Cuctemu 00OpoOKu
iHpopmarii. — 2016. — Bum. 6(143). — C. 180-184.



