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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
JIEKILIIT

1. CyvacHi aAWTUBHI TEXHOJOTii NPOTOTUIYBaHHS BUPOOiIB. OCHOBHI BIJOMOCTI MpPO
MIPOTOTUITYBaHHA BUPOOiB. O61acTi 3aCTOCYBaHHS! MPOTOTUITYBAaHHS BUPOOiB

2. 3D-npoToTHmyBaHHS i TBEPAOTUILHE MOJICIIOBAHHS, TEXHOJIOTTYHI 0c00JMBOCTI. OCHOBHI
eTanmu  po3poOku BUPOOy. PoOOTH, 1m0 BHUKOHYIOTHCS B TMPOIECi MPOCKTYBaHHS 1
KOHCTpYIOBaHHS. 3araibHi BimomocTi mpo CAD-cucremu: kimacudikaiisi, CTpyKTypa Ta
(GYHKITIOHATTbHI MOJIMBOCTI.

3. 3D-npuntep. BuBuenns konctpykiuii mpuctpois FDM, SLA, SLS, SLM romo.

4. Tligroroka mudposoi 3D-moneni 1o Apyky. Pexxumu apyky.

5. IIporpama miAroToBKH TpUBHMIpHOI U(poBOI Monem a0 apyKy. Ilicmso6podka moeri.
Iisi 1 MeToam micasio0poOku Moei. XiMigHa Ta MEXaHIYHa 00poOKa.

6. BukopucraHHsS iH)XCHEPHMX CMOJ Ta IUIACTHKIB TIPM BUTOTOBJICHHI BiJIOBITaIbHUX
€JICMEHTIB MalllMH T4 MEXaHi3MiB.

7. 3D ckanyBanHs 00 €KTIB IIPU peajlizallii 3a7a4 3BOPOTHHOIO 1HKUHIPUHTY.

8. OmTumizaliss peXHUMiB JIPYKy. 3acTOCYBaHHS  CIEIialli30BaHOTO  MPOTPAMHOTO
3a0e3neueH s JUTsl BUPIIICHHS 3a7a4 IiIBUIICHHS TEXHIKO-EKCIUTyaTallifHAX XapaKTePUCTHK
BHPOOIB.

JJABOPATOPHI 3AHATTS
1. 3naifoMcTBO 3 OyA0BOIO JTaOOPATOPHOTO OOJIATHAHHS Ta TEXHIKOI O€3MeKu mpu poOoTi 3
3D-npuHTEpOM.
2. BuBuenns texnomsorii 3D-monemtoBanHs Ta 3D-mpyky. O3HallOMJICHHS 3 OCHOBHHMH
dopmaramu migTpumyBaHuX (aimiB. O3HAMOMICHHS 3 TEXHIYHUMH BHMOTAMH, IO
MIPEA'SIBISTIOTHCS 10 PO3POOKHM 1 BUTOTOBJICHHSI JIETaJICH.
[TpoexryBanusi 3D-mozeni 3 BukopuctanHsiM CAD-cucrem.
O06’eMHe cKaHYBaHHsI MPEAMETIB Ta 3BOPOTHIN 1HKHHIPUHT.
BukopucTaHHs KOMIIO3HIIWHAX MaTepiaiB IS IPYKY BUPOOIB.
Texniune 00CIYroByBaHHs T2 PEMOHT 00JIaIHAHHSL.
Burorosnenns 3D-moneni aerani Ha 3D-nipuHTEi.
Bukonaru cknagannsa 3D-mozeni. Bukonatu ckiagaHHs IpOTOTHITY BUPOOY 13 3p00IeHUX
paHilie AeTaleH.

XN A

5. TexniuHe o01aqHaHHSA Ta/a00 MporpaMHe 3a0e3neYeHHs.

Texuiuni 3acobu HaBYaHHA. BHKOPHCTOBYETHhCS KOMIT'IOTEpHE OOJIaJJHAHHS Ta MpPOTrpamHe
3abe3nedueHHsT Kadenapu KOHCTPYIOBaHHS, TEXHIYHOI €CTeTHKU 1 au3aiiny, 3D mpuntepu FDM Ta
SLA, naboparopHe ocHamierns jgadoparopiii LIKKHO «IHHOBaIiiiHa reoeHepreTHKay.

EnextpoHHa Bepcis KOMIUIEKCY HABYAIBHO-METOAMYHOTO 3a0€3MEUYCHHS JTUCHUTLIIHY.
[Iporpamue 3abesneuenus: OC Windows, MS Office, Mathcad, AdobePhotoshop, Autodesk
3DsMax, Fusion 360.

MyneTumeiitne oonagHanss, quctanmiitaa mwiargpopma MOODLE.

6. Cucrema OUiHIOBAHHSI TA BUMOTH

6.1. HaBuyanpHi gocsrHeHHs 37100yBayiB 3a pe3yIbTaTaMU BUBYCHHS KYPCY OLIIHIOBATUMYThCS
3a IIKaJIOolo, 10 HaBe/IeHa HIDKYE:

Cyma 6aniB 3a HaBYQJIbHI JJOCATHEHHS ) )
O1iHKa 32 HAIIOHAJIBHOIO IIKAJIOK
3n100yBava
90 - 100 BIZIMIHHO
75-89 no00pe




60-74 3a10BLJIBHO

0-59 HE3aJ0BLIIHLHO

6.2. 3m100yBadi MOXYTh OTPUMATH MiJACYMKOBY OIIIHKY 3 TMCIMILTIHUA Ha T1JCTaBl TOTOYHOTO
OLIIHIOBAaHHS 3HaHb 3a YMOBHM, SKIIO HaOpaHa KUIBKICTh OajiB 3 MOTOYHOTO TECTyBaHHA Ta
CaMOCTIHHOT poOO0TH cKiTafaTuMe He MeHie 60 GamiB.

MaxkcuMaiabHe OLiHIOBAHHS:

[TpakTHyHa YacTUHA
IIpu IIpu
TeopeTnyna yacTuHa P P bonyc Pazom
CBOEYACHOMY | HECBOE€YaCHOMY
CKJIaJIaHH1 CKJIQJIaHHI
66 30 20 4 100

[TincymkoBHiI KOHTpOJIb BiIOyBaeThCs y (OpMi TeCTyBaHHI 13 BaplaTUBHUMU OijeTamMH Ha
OHJIAMH TUIaTGOPMi YHIBEPCUTETY.

6.3. Kpurepii oniHioBaHHA MiACYMKOBOI po60TH:
[TincymKoBi pe3yabTaTH HABYaHHS CKJIAJAIOTHCS 13 Pe3ybTaTiB TECTYBaHHS Ha 0a3l OHNAlH
cUCTeMH yHiBepcuteTy. ['panaris mkamu TectyBaHHs 3/iHcHIOETRCS 10 100 OanbHii cucTemi.

7. HoaiTuka Kypcy

7.1. IlosriTuKA 010 aKkaieMiYHOI 100poUYecHOCTi. AKageMiuHa JOOpOUYECHICTh 3100yBaUiB
€ Ba)XJIMBOIO YMOBOIO JJIsl ONAHYBAaHHS pe3y/lbTaTaMM HaBYaHHS 3a JUCLHMIUIIHOIO 1 OTPUMAHHSA
3aJJOBUTPHOI OIIIHKM 3 MOTOYHOTO Ta TMiJICYMKOBOTO KOHTPOJIB. AKaJemiuHa IOOpOYECHICTH
0a3yeTbCs Ha 3aCy/DKCHHI MPAKTUK CIHUCYBaHHS (BUKOHAHHS MHUCHMOBUX pOOIT i3 3allydeHHSIM
30BHIIIHIX JpKepen iH(opmarii, KpiM I03BOJICHUX JIi BUKOPUCTAHHS), Tuiariaty (BiOTBOPEHHS
OImyOJIIKOBAaHUX TEKCTIB IHIIMX aBTOpiB Oe€3 3a3HaueHHs aBTOpPCTBa), (abpukarii (BUrajayBaHHS
TaHuX 9 (aKTiB, II0 BUKOPUCTOBYIOTHCS B OCBITHbOMY mporeci). TlomiTuka momo akagemigyHOi
JOOpOYECHOCTI periaMeHTyeTbcs NoJokeHHAM '"IlomokeHHs npo cucTeMy 3amoOiraHHd Ta
BUSBIICHHA  Tuiariaty y  HamioHampHOMy — TeXHIYHOMY  yHiBepcuteTi  "JIHIMpoBChKa
noJiTexHika". http://www.nmu.org.ua/ua/content/activity/
us_documents/System_of prevention_and detection_of plagiarism.pdf.

VY pa3i mopyuieHHs 37400yBauoM akaJeMidyHOi J0O0pOYECHOCTI (CHHUCYBaHHs, IJjiariar,
(dabpukariisi), podOTa OIIHIOETHCS HE3aJ0BUIBHO Ta Mae OyTW BHKOHaHa MoBTOpHO. [Ipm mpomy
BUKJIJ1a4 3aJIMILIAE 32 COOOI0 MIPABO 3MIHUTU TEMY 3aBJaHHS.

7.2. KomynikauniiiHa mosiTuka.

3n100yBadi NIOBUHHI MaTH aKTHBOBAHY YHIBEPCHTETCHKY TOIITY.

O060B’s13K0M 3100yBaya € MepeBipka OAMH pa3 Ha THKIACHB (IIIOHE/11) MOMITOBOI CKPUHBKU
Ha Odic365 ta BiaBinyBanas komanau y MS TEAMS, neperisin HoBuH Ha Tenerpam-kaHai.

[IpoTsarom THXKHIB caMOCTIIHOI poO0oTH 000B’A3KOM 3100yBava € poOOTa 3 AUCTAHLINHUM
Kkypcom «Texniuna Oionika» (www.do.nmu.org.ua )

VYci nuchMOBI 3allUTaHHSA 70 BHKJIQJayiB CTOCOBHO KypCy MarloOTh HAJACHUJIATUCS Ha
YHIBEPCUTETCHKY €JIEKTPOHHY nomTy abo a0 rpynu B MS TEAMS.

7.3. llosniTMKa 11010 MepecKJIAaHHS.
Pobotu, ski 37a10ThCS 13 MOPYIIEHHSM TEPMiHIB 0€3 MOBAXKHUX MPUYHMH OI[IHIOIOTHCA Ha
HIKYY oliHKy. [lepeckinamanas BigOyBaeThCs 13 JO3BOIY I€KaHATY 32 HASBHOCTI MOBAKHUX PUIHH
(HampukIamd, TIKapHIHUH).

7.4 TlosiTKA 11010 OCKAPKEHHS OLiHIOBAHHS.




Sxmo 3100yBay He 3rOICH 3 OLIHIOBAHHSM MOTO 3HAaHb BiH MOXE OCKap)KUTHU BHUCTaBIICHY
BHKJIAJIa4€M OI[IHKY Y BCTAHOBJICHOMY TMOPSAKY.

7.5. BinBinyBaHHS 3aHATH.

s 3mo00yBauiB aeHHOl ¢dopMU BiABIAYBaHHS 3aHITh € OOOB’sI3KOBUM. I[loBakHUMU
MPUYMHAMU TSI HESIBKYM Ha 3aHATTS € XBOpoOa, y4acTh B YHIBEPCHUTETCHKHX 3aX0/aX, CTyICHTChKA
MOOLTBHICTh, SKI HEOOXITHO MiATBEp/HKYBaTH HOKyMeHTamH. [Ipo BiACYTHICTH Ha 3aHATTI Ta
MIPUYMHHM BiJICYTHOCTI 37100yBa4 Ma€ MOBIIOMHUTH BUKIaga4a abo ocoducTo, abo uepes cTapocTy.

3a 00’€KTUBHUX TNPUYMH (HAOpUKIAA, MDKHApoJHa MOOUIbHICT) HaBYAaHHS MOXE
BiI0OYBaTHCh B OH-TIAitH JOPMi 3a TIOTOKCHHSIM 3 KEPIBHUKOM KYpCY.

7.6. bonycu.

7.6.1. 3n00yBadul, sIKi peryJsIpHO BiJBiAyBalu JeKLii (MatoTh He OlIbIIE ABOX MPOMYCKIB 0e3
MOBAKHUX MPUYMH) Ta MAOTh HAIMCAHWN KOHCIIEKT JIEKIil OTPUMYIOTH NOJATKOBO 2 Oamm 10
PE3yNbTaTIB OIIHIOBAHHS J0 MiJCYMKOBOT OLIIHKH.

7.6.2. HanpukiHili BUBYEHHS Kypcy Ta Tepe] TOoYaTkoM cecii 3mo0yBauam Oyxe
3alpONOHOBAHO 3alOBHUTH eeKTpoHHI aHKeTH (Microsoft Forms Office 365), siki Oyne po3iciaHo
Ha Ballll YHIBEPCUTETCHKI MOIITOBI CKPUHBKH. 3aTIOBHCHHS aHKET € BAKJIMBOKO CKJIQJIOBOIO BaIOi
HaBYaJIbHOI aKTHUBHOCTI, 10 J03BOJIUTH OL[IHUTHU J1€BICTh 3aCTOCOBAHMX METOMAIB BHUKJIAQJAHHA Ta
BpaxyBaTH Ballli MPOMO3MIii CTOCOBHO MOKpAIICHHS 3MICTY HaBYaJIbHOI AMCHUILTIHK «TexHidHa
OioHika». 3m00yBayi 101aTKOBO OTPUMAIOTH 4 Oamu.

8 PexomenoBaHi zkepesa ingpopmanii

1 Cranpapt BUIIOT OCBITH OakanaBpa 3a crieniagbHicTio 132 MaTepialo3HaBCTBO ray3i 3HaHb
13 MexaHniyHa iH)XE€Hepis 3aTBEp/UKEHO Ta BBeneHO B nito Hakazom MiHicTepcTBa OCBITH i
Hayku Ykpainu Big 27.12.2018 poxy, Ne 1460.

2 http://moodle.ipo.kpi.ua/moodle/mod/resource/view.php?id=28219— Hara JOCTYTIY:
02.04.19.

3 AIBDP 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 Koncrpykius FDM-npunTtepos. NneaXononos. — Pexum

noctymy:http://www.ixbt.com/printer/3d/ 3d _fdm.shtml — Jlata moctymy: 02.04.19.

7 Iuupa A.B. Cucrema w™onitopunry 3D-mpuntepy 3 TexHonoriero apykyFDM /
A.B. lllnupa, b.B. Yanamok, A.l. Amimo, M.B. [Hob6pomo6oBa //Cucremu o0OpoOKu
iHpopmaii. — 2016. — Bum. 6(143). — C. 180-184.



