HAIIIOHAJIbHUM YHIBEPCUTET BIOPECYPCIB I
MMPUPOJJOKOPUCTYBAHHS YKPAITHU

Kadenpa koHcTpyroBaHHS MaIIvH 1 00J1aTHaHHS
3ATBEP/’KEHO

daxyapTET KOHCTPYIOBaHHS Ta JU3aliHY
«9» uepBHa 2025 p.

POBOYA ITPOI'PAMA
HABYAJIBHOI JUCHUIIJITHHU

Texnouaorii 3D gpyky

["any3s 3Hanb G [HxKEHepis, BAPOOHUIITBO Ta OYiBHUIITBO

CroemianpHicTh G111 «MammaoOyayBaHHs (3a crerniaji3aisiMp )

OcBiTHs niporpama « TeXHIYHUMA CepBIC MAIIMH Ta 00JIaIHAHHS

CLIIBCHKOTOCIIONAPCHKOr0 BUPOOHUIITBAY

OpienTallist OCBITHBOI MPOTPaMM OCBITHBO-TIpodeciiftHa

@aKyJIbTET KOHCTPYIOBAHHS Ta IU3AUHY

Po3poOnuk: moueHT kadeapy KOHCTPYIOBAaHHS MAaIlMH 1 00JaHaHHS,
KaH/IMAT TEXHIYHNUX HayK, 1orenT Bikrop KPYIITEJIBHUILIbKUIA

Kuis — 2025 p.



Onuc HaBYaJabHOI ucuumIiau Texuonorii 3D apyky

(Ha3Ba)

Jucnumiina «Texromorii 3D Apyky» 03HaHOMIIIOE CTYJICHTIB 13 Cy4acCHUMU
METOJaMU  aJUTUBHOTO BHPOOHMLTBA Ta iXHIMH cQepaMu 3aCTOCYBaHHS.
BuBuaioThCcs OCHOBHU MIATOTOBKM TPUBHUMIPHUX MOJEJEH A0 IPYKY, OCOOIUBOCTI
MaTepialiB, 110 BUKOPUCTOBYIOThCS y 3D npyii, mpuHIuMn poOOTH cHCTEM
kepyBaHHs 3D mnpuHTEpiB, a TakoXk MOPSAOK TEXHIYHOTO OOCITYyroBYBAaHHS 1
HAJNAIITYBaHHS MIKpomnporpamMu mnpuHTepa. JlabopaTtopHi 3aHATTS BKIIOYAIOTh
IpaKTHYHE OCBOEHHS TeXHOJOriH 3D nmpyky, 30KpemMa MomapoBOTro HaruiaBICHHS
Ta QoTonommepusarii, podoTy 3 IMporpaMHUM 3a0€3MeYCHHSIM JJIS IMATOTOBKH
MoJieIel 10 APYKYy, KOMaH/AU KepYBaHHS MPHUHTEpA, TEXHIYHE 0OCIyroOByBaHHS Ta
BHECEHHS 3MIH y Mikponporpamy 3D npunTepa.

I'any3b 3HaHBb, cHIEeNiaIbHICTh, OCBITHS IPOrpaMa, OCBITHIH CTylliHb

OCBITHII CTYIIEHb Maczicmp
CrerniaipHICTh G11 «Mawunobyoysanns (3a cneyianizayisimu)»
OcBiTHS nporpama Texuiunut cepgic mawiun ma 00J1AOHAHHA

CLIbCLKO20CN00APCbKO20 BUPOOHUYMBA

XapakTepuCTHKA HABYAJIbHOI JUCIUILUTIHH

Bun 8UOIPKOBA
3arajgbHa KUIBKICTh TOQUH 90
Kinekicts kpeautiB ECTS 3
KimbKicTh 3MICTOBUX 2
MOJTYJIiB

Kypcosuii mpoexT / poborta -
dopmMa KOHTPOJIIO Exzamen

IToxa3HUKHN HABYAJLHOI JUMCIUILIIHA
JJISL ICHHOI TA 3204HOI (hopM 3100yTTH BULIO0I OCBITH

@dopma 3100yTTs BHILIOT OCBITH

JIEHHA 3a049Ha
Kypc (pik miaroToBkm) 1 -
Cemectp 2 -
JIekiiini 3aHaTTA 15 200. -
[IpakTruHi, cemMiHapChKi - -
3aHITTS

JlaGopaTopHi 3aHATTSI 15 200. -
CamocriiiHa poOoTa 60 200. -
KinpKicTh THXXKHEBUX T'OIHH

JUISL ICHHOT (hopMU 2 200. -
HABYaHHS




1. MeTa, KOMIIETEHTHOCTI Ta MPOrpaMHi pe3yJIbTaTH HABYAJIbHOL
TACHUILTIHA
Meta nuctumutinu "Texnosorii 3D npyky" mosisirae B HaJlaHHI CTyJ€HTaM
3HaHb 1 MPAKTUYHUX HABUYOK y cdepl BUKOPUCTaHHS TexHoisorik 3D napyky B
TEXHIYHOMY CEpBiCi CUIBCHKOTOCIOJAPCHKUX MalluH Ta oOnanHaHHa. CTyleHTd
OBOJIO/IIFOTh OCHOBHUMHM acCIEKTaMH BHUTOTOBJICHHS JeTanei 3a gomnomororo 3D
JPYKY, 30KpeMa B KOHTEKCTI MIATPUMKHU Ta MOJEPHI3AIlil CLIbCbKOTOCTIOAAPCHKOT
TexHiKU. JIMCUHUIUIIHA COpSIMOBaHA Ha PO3BUTOK HABUYOK POOOTH 3 MPOrPaMHUM
3abesneyeHHsM g 3D mpunTepiB, BUOOpPY MartepiamiB Ui APYKY, aHamizy Ta
BUIIPABJICHHA TOMWIOK Y JPYKYy, a TakoX po3yMmiHHS BBy 3D npyky Ha
e(peKTUBHICTb, HA/IIMHICTh Ta €KCIUTyaTAallli{Hi BIaCTUBOCTI CUTBCHKOTOCIOIAPCHKOT
TEXHIKHU.
Haoymmasa komnemenmmuocmeii:
inmeepanvua komnemenmuicms (IK): 31aTHICTD pO3B’I3yBaTH CKJIaJIHI 3aj1a4l 1
npoOieMu  MalMHOOYIyBaHHA (32  cHemiamizalisiMd), M0 MepeadavyaroTh
JOCIIJKEHHST ~ Ta/abo  3M1WCHEHHS  IHHOBAIlll  Ta  XapaKTepU3yHOThCS
HEBU3HAYCHICTIO YMOB Ta BUMOT.
3azanvbHi komnemenmuocmi (3K):
3K1. 3patHicTh BHUKOPUCTOBYBaTH 1H(QOpMAIlIiHI Ta KOMYHIKAIIAHI
TEXHOJIOT1I.
3K2. 3gaTHICTh BUUTHUCS 1 OBOJIO/IIBATH CYYACHUMU 3HAHHIMU.
3K6. 3naTHICTh TeHEpyBaTH HOBI 1€1 (KPEaTUBHICTB).
cneyianvhi (paxosi) komnemenmuocmi (CK):
CK2. Kputnune OCMMUCJICHHS IEPENOBUX Jing: rajry3eBoro
MalMHOOYAyBaHHSI HAyKOBUX (akTiB, KOHILEMIM, T€Opii, MPUHUMUIIIB Ta
3JIaTHICTh iX 3aCTOCOBYBATU JJIS PO3B’SI3aHHS CKIIAHUX 3a7a4 Tally3€BOT0
MaIIMHOOYIyBaHHS 1 3a0€3MEeUEHHs CTaJIOr0 PO3BUTKY.
CK3. 3gaTHiCcTh CTBOPIOBATH HOBI TEXHIKY 1 TEXHOJIOTI] B ray3i MeXaHI4YHO1
1HXKEeHepii.
CK4.YcBigomiieHHsT TEPCHEKTUBHUX 3aBJaHb CY4aCHOTO BUPOOHUIITBA,
CIpSIMOBAaHUX Ha  3aJOBOJICHHS TOTpeOd  CHOXKMBAYiB, BOJIOJIHHS
TEHJICHI[ISIMA 1HHOBAIIITHOTO PO3BUTKY TEXHOJIOT1H ramysi.
Ilpozpamui pesynomamu nasuannsn (PH).
PH2. 3nanHs Ta po3yMiHHS MEXaHIKM 1 MalIMHOOYAYBaHHS Ta MEPCIEKTUB
IXHBOTO PO3BUTKY.
PH3. 3Hatu 1 po3yMmiTH NIpOLECH Taly3eBOro MallMHOOYAyBaHHS, MaTH
HABUYKH iX IPAKTUIHOTO BUKOPHUCTAHHS.
PHS5. AnanizyBatu iHxkeHepH1 00’ €KTH, TPOLIECH Ta METO/IH.




2. Ilporpama Ta CTPYKTYpa HABYAJIbHOI M CUMILTIHI

Haz3Bu 3micToBHX
MOYJIiB i TeM

KinbkicTh roagun

AeHHa ¢opma

3a04Ha ¢opma

y TOMY 9HUCITi

y TOMY YHUCITi

THXHI1 | yChOTO - YChOIO -
n | o | gab |iH7 | C.p. a | o |nab | iH7g | c.p.
1 2 3 4156 | 7|8 9 10111] 12 | 13 | 14
Monyns 1. Texnouorii 3D apyky Ta nporpamue 3ade3nedens 1is 3D npunTepa
Tema 1.
Texnomnorii 3D 1-2 15 ol | 2 -1 i R ) )
ApYKy Ta chepu
3aCTOCYBAHHS
Tema 2.
Mizroroska 35 | 18 |3 |-| 2 | -|13| - |-|-|-|-]|-
TPUBUMIPHHUX
MoJieel 10 JpyKy
Tema 3. Marepianu 5.7 12 5 3 7 i ] ) )
it 3D npyky
Pazom 3a Mmomynem 1 45 7| -1 7 - |31 - - - - - -

Mopynsb 2. CucTeMH KepyBaHHA

3D npuHTepa Ta iXx Mikponporpama

Tema 4. Ilpunnun
poboTH cucTeMu

kepyBaHHs 3D 8-9 17 2|2 - 13 ) . i i
IIpUHTEpA
Tema 5.
TexHiune
00CIyroByBaHHs 10-11| 17 2 | -] 4 - 111 - - - - - -
MmexaHi3MiB 3D
IpUHTEpa
Tema 6.
Hamamrysasist o g5 17 |4 |- |2 | - | 5
Mikponporpamu 3D
IpUHTEpa
Pazom 3a Mmomynem 2 45 8 |- 8 - 129 - -] - - - -
Ycboro roaux 90 |15| -] 15| - | 60 - -l -] - - -
3. Temu aexuii
No Hazpa temn KipkicTh
3/m T'OJIMH
1 | Texnonorii 3D npyky Ta cepu 3acTrocyBaHHS 2
2 | [linroroBKa TPUBUMIPHUX MOJENEH 10 APYKY 3
3 | Marepianu miig 3D npyky 2
4 | Ilpunuun po6otu cuctemu kepyBanHs 3D npunrepa 2
5 | Texuiune obcimyroByBaHHs MexaHi3MiB 3D npuHTepa 2
6 | HamamryBanus mikponporpamu 3D npunTepa 4




4, Temu 1a00paTOPHUX 3aHSIATh

Ne
3/m

HasBa remu

KinekicTh
TOIUH

1

3D npyk netanei TEXHOJIOTIEIO MOIMIAPOBOT0
HAIUIABJICHHS

2

IIporpamue 3ab6e3neuenss s 3D npuHTepa

3D apyk nerajieil TeXHOJOTi€ (HOoTOomoIMEpU3aIii

Komanau kepyBanusa 3D npunTepa

Texniune oociyropyBanss 3D npunTepa

OB WIN

Buecenns 3MiH y Mikporporpamy 3D npunrtepa

NIERINWN

5. Temu camocTiitHOI podoTH

No
3/

HasBa remu

KiunekicTh
TOJIUH

BcraHoBnieHHS porpaMHOTo 3a0e3MeueHHs JJ1s1 BUKOHAHHS
71a00paTOPHUX POOIT

5

[TocT-06po0Ka HaIpyKOBaHUX JIeTajei

BruiiB BOJIOKOHHUX apMyBaHb Ha MIIIHICTh IPYKOBaHUX
neTtaneu

Ilepepobka matepianiB y 3D apyii

[Iporpamue 3a6e3nedeHHs JJIs1 CTBOPEHHS TPUBUMIPHUX
Mojaenen

KepyBanns 3D npuntepom uepes BeO-iHTEpdeiic

Mikponporpama aist 3D npunTtepa

Cnocobu ycyHeHHs myMiB Ta BiOpauiid 3D npunrtepa

©O© ([O|N|®| O1 |~ W |IN B

Po3po6ka Ta BUTOTOBIICHHS 3amacHUX 4acThH Ha 3D
PUHTEPI

[HEN
o

[Tommpeni nedextu 3D npyky

Ol N || N [N o o

6. MeToau Ta 3aco0U NiarHOCTUKH Pe3yJbTATIiB HABYAHHSA: IPOBOAUTHCA Y
dbopmi ckiagaHHs MOAYJIBHUX TECTIB, 3aXUCTY JIabOpaTOPHUX POOIT, a MACYMKOBA
J1arHOCTHKA Pe3yJIbTaTiB HaBUYaHHS Y (OPMI €K3aMEHY.

7. MeToau HABYAHHSA
[Ipn BukIamgaHHI [JaHOI JUCHMIUIIHM TependadyeHO BUKOPHUCTOBYBATH
CJIOBECHUM, HAOYHUMN, MPAKTUYHUN METOJM HaBYaHHS Ta BUKOHAHHS CAaMOCTINHHOT
poboTH.




8. OuiHBaHHA pe3y/IbTaTiB HABYAHHS
O1iHIOITH 3HaHHS 3700yBayva BHIOi OCBITH 3a 100-0aJIbHOO MIKAJIO0, SIKY
NEPEBOJINTh Y HAIIOHAJIBHY OIlIHKY 3TigHO 3 YWHHUM «lloJIOKeHHSIM Tpo
ex3aMeHu Ta 3ajiiku y HYBill Ykpaiauy.

8.1. Po3noain 6aJiiB 3a BUIAaMu HABYAJIBHOI i1 ILHOCTI

Bua nHaByanabHol Ouinlo-
. . Pe3ynbTraTn HAaBYAHHSA
NiSlJIBHOCTI BaHHS
Monynb 1. Texuosorii 3D gpyky Ta nporpamue 3ade3neqenns 1isi 3D npunrepa
JlabopaTopHa poborta 1 PH 2, 3, 5. Y ToMy uucii 3HaTl OCHOBHI 15
JlaGopatopua po6oTa 2 TexHostorii 3D npyky Ta chepu ix 15
Ha60paT0pHa p06OTa 3 3aCTOCYBaHHsA, P1I3HOBUAX MaTEpPlaliiB, 110 15
CamocTiiiHa po6oTa 10 BHKOPHCTOBYIOThCS B a/IATHBHOMY
Moy 1 . BUPOOHHUIITBI, 2 TaKOK MaTH HaBUKH 25
Moty TbHa KOHTpoJbHa | TIATOTOBKHI TPHBUMIPHIX MOJIENIEH 110 IPYKY 3a
poGora 1 JIOTIOMOTOIO CTIET[iali30BaHOTO MPOTPAMHOTO 30
3a0€3MeUeHHs TEXHOJIOTIEI0 MOIIapPOBOTO
HarlaBJaeHHs Ta GoTonoiMepu3aiiii.
Pazom 3a moayJiem 1 100
Mopyib 2. Cucremu kepyBanusi 3D npunTepa Ta ix Mikponporpama
ﬁzggg igﬁ Ez ggggzz g PH 2, 3, 5. ¥ Tomy 4ucii 3HaTH NPUHIUIT 12
Tabopatopra pobota 6 poOoTH CHCTEMH KepYBaHHS 3D npunTepa, 15
Camocriiina poboTa 10 OCO6JII/IBO.CT1. TEXHIYHOT'O 0OCITyrOBYBaHHS
Moy 2 MeXaHi3MiB IPUHTEPA, CTPYKTYPY Ta 25
VS ———. (yHKI10HAT MIKPOTIPOTpaMu Ta KOMaHAH
poGora 2 kepyBaHHs 3D nmpuHTEpOM. 30
Pa3zom 3a MmoayJsiem 2 100
HaBuaabHa poboTa (M1 + M2)/2%0,7 <70
Ex3amen 30
Pa3om 3a Kypc (HasyaabHa podoTa + exk3amen) < 100
8.2. lIkasia oniHIOBaHHS 3HAHb 3/100yBa4Ya BHIIOI OCBIiTH
Peiitunr 3100yBaya OmuiHKa 32 HalllOHAJIBHOIO CHCTEMOIO
BHIIIOT OCBITH, O (ex3aMeHM/3aJT1KH )
90 - 100 B1JIMIHHO
74 -89 no0pe
60 — 73 3aJI0BUTHHO
0-59 HE3aJOBUILHO




8.3. IlosiTKA OLIHIOBAHHSA

. Po6otu, siki 37a10Th 13 MOPYILIEHHSIM TEPMiHIB 0€3 MOBaXKHHUX
IHoaiTtuka mono . .
reTaiiniB T2 NIPUYHH, OIIIHIOIOTH HA HIDKYY OIliHKY. [lepeckiananus
MOJIYJIIB BiJIOYBA€THC 13 I03BOJIY JISKTOPA 32 HAsIBHOCTI
nepecKJIagaHHs: . .
MOBKHUX MPUYHH (HATIPUKIIAT, TIKAPHSIHUH).
IMoaiTuka moxao CrmcyBaHHsI i1 4aC KOHTPOJIBHUX POOIT Ta €K3aMEHIB
aKaJaeMiyHol 3a0opoHeHo. CaMocCTiifHI poOOTH MOBUHHI MaTHU KOPEKTHI
100pOYeCHOCTI: TEKCTOBI MOKJIMKAHHS HA BUKOPHUCTAHY JIITEPaTypy
BinBinyBaHHs 3aHATH € 000B’I3KOBUM. 3a 00’ €KTUBHUX
IoaiTnka moao IPUYUH (HaMpHUKIal, XBOpoOa, MI>KHAPOIHE CTAKYBaHHS)
BiIBiyBaHHSI: HaBYaHHS MOXe€E BIIOYBaTUCh 1HAUBIAYaJIbHO (B OHJIANH
dhopMi 3a MOTOHKEHHSM 13 ICKAaHOM (haKyJIbTETY)

9. HaBya/ILHO-MeTOANYHE 320e31eYeHH .

1.

2.

Enextponnnii kypc "Texuonorii 3D npyky" HaBuanbHO-1H(pOpMaIiiHMIA

nopran HYBIII Ykpainu
Xonogusik 0. B. Komm’iorepHe NpPOEKTYBaHHS NPOMHUCIOBUX BHUPOOIB:
koHcnekt nekmin / KO, B. Xomommskx; TIHATY. — MemTonomas:

JIroke, 2021. — 140 c.

[Iporpama, MeTOAM4YHI BKa3iBKM Ta KOHTPOJIbHI 3aBJaHHS 3 HaBYAJIbHOI
TUCIUIUTIHM  «MozenoBaHHs Ta JApPYyK TpPHUBUMIpHUX 00’ekTiB Ha 3D
MPUHTEPD» I CTYJEHTIB yCIX CHEHIalbHOCTEH ycix (opM HaB4aHHS /
VYxnan. O.M. I'peuko. — XapkiB : HTY «XI1I», 2020. — 24 c.

Bacunbki B. B. MeTtoauuni BkaziBku 10 TpakTudHOi podotu Ne 1 Ha Temy:
“IOCNIKEHHS] BUKOPUCTaHHS aJWTHBHUX TEXHOJOTIM Ha CydacHHUX
iPUEMCTBAX 3 IUCILAIUIIHU: “IgHoBariiini TEXHOJOT1] B
marmuHoOyayBanHi” / B. B. Bacunbkis, JI. M. Jlanunsuenko, . JI. Paauk. —
Tepuomins, 2021. — 11 c.

10. PexomenoBaHi qxkepesa ingopmamii

1.

2.

RepRap/ua [Enextponnuit pecypc] — Pexum poctymy A0 pecypey:
https://reprap.org/wiki/RepRap/ua.

Configuring Marlin [Enextponnuit pecypc] — Pexxum goctymy 10 pecypey:
https://marlinfw.org/docs/configuration/configuration.html.

DMOS Microstepping Driver with Translator And Overcurrent Protection
[EnextpoHHuii  pecypc] —  Pexum  pmoctymy 1o pecypcy:
https://www.pololu.com/file/0J450/a4988 DMOS_microstepping_driver_wi
th_translator.pdf.

Tutorials - Repetier Software [Enekrponnuii pecypc] — Pexxum moctymy 10
pecypcy: https://www.repetier.com/tutorials/.

Startup Configuration Repetier Server [Enextponnuii pecypc] — Pexum
JIOCTYITy 10 pecypcy: https://www.repetier-server.com/startup-
configuration/.

Welcome to OctoPrint’s documentation! [Enekrponnuii pecypc] — Pexum
noctymy a0 pecypey: https://docs.octoprint.org/en/master/.
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https://reprap.org/wiki/RepRap/ua
https://marlinfw.org/docs/configuration/configuration.html
https://www.pololu.com/file/0J450/a4988_DMOS_microstepping_driver_with_translator.pdf
https://www.pololu.com/file/0J450/a4988_DMOS_microstepping_driver_with_translator.pdf
https://www.repetier.com/tutorials/
https://www.repetier-server.com/startup-configuration/
https://www.repetier-server.com/startup-configuration/
https://docs.octoprint.org/en/master/

7. Linear Advance [Emekrponnmii pecypc] — Pexum moctymy mo pecypcey:
https://marlinfw.org/docs/features/lin_advance.html.

8. Formlabs Software 3D Printing Setup, Management, and Monitoring Made
Simple [Enexrponnmii pecypc] — Pexum gocrymy g0 pecypey:
https://formlabs.com/asia/software/#preform.

9. Engineering Resin Families [Enexrponnuii pecypc] — Pexxum poctymy a0
pecypcy: https://formlabs.com/asia/materials/engineering/.

10.Quick Start Guide [Enexrponnuii pecypc] — Pexxum pocTyiy mo pecypcey:
https://support.formlabs.com/s/article/Quick-Start-Guide?language=en_US.

11.CreatBot User Manual F430 [Enextponnuii pecypc] — Pexxum moctymy mo
pecypcy: https://www.creatbot.com/downloads/CreatBot_User_Manual_
V7.4 FA30 en.pdf .

12.CreatWare 7.00 User Manual [Enextponnuii pecypc] — Pexxum moctymy 1o
pecypey: https://www.creatbot.com/downloads/Creat\Ware%207.00%20User
%20Manual.pdf .


https://marlinfw.org/docs/features/lin_advance.html
https://formlabs.com/asia/software/#preform
https://formlabs.com/asia/materials/engineering/
https://support.formlabs.com/s/article/Quick-Start-Guide?language=en_US
https://www.creatbot.com/downloads/CreatBot_User_Manual_%0bV7.4_F430_en.pdf
https://www.creatbot.com/downloads/CreatBot_User_Manual_%0bV7.4_F430_en.pdf
https://www.creatbot.com/downloads/CreatWare%207.00%20User%0b%20Manual.pdf
https://www.creatbot.com/downloads/CreatWare%207.00%20User%0b%20Manual.pdf

