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ABTOD Ta cniBaBTOp 6/11M3bK0 90 HABYAJIbHO-METOAUYHUX Ta HAYKOBUX
npaib. [IpoBigHUM IeKTOp 3 AUCIUILIIH «J/lazepHi Ta KOMGiHOBaHI
TexHoJiorii», «[locTnponecy iHTerpoBaHUX reHepaTUBHUX TEXHOJIOTIN",
«DopMyBaHHSA CTPYKTYPH Ta BJIACTUBOCTEN Cy4YaCHUX IHCTPYMEHTAJIbHUX
MaTepiasiB», «OCHOBM Teopil pi3aHHA MaTepiaJiB Ta piXXy4ud iIHCTPYyMEHT».
JeTasbHillle 1po BUKJIaJja4ya Ha caiTi kadenapu

3arasbHa iHpopmManisa

AHoTanis

B pamkax kypcy «[locTnponecu iHTerpoBaHHUX reHepaTUBHUX TEXHOJIOTiN» mpezcTaB/ieHo iHpopmariito
10710 TEOPETUYHHUX Ta NPAKTUYHUX aCleKTiB OJHOTO 3 HAWBaXK/IMBILIMX eTaMniB afJUTUBHOIO
BUPOOHHUIITBA — IOCTIIPOLECIB, NPU3HAaYeHUX AJ1A NiJ|BULIeHHS IKOCTI OTPUMYBaHUX BUPOOiB Ta
Ha/laHHSA [IeBHUX BJIaCTUBOCTEH BiZNOBIAHO 0 iX YHKLIOHAJIbHOTO IPU3HAY€E€HHS.

MeTa Ta miji AUCHUIIIHA

®opmMyBaHHS 06CATY 3HAaHb 3 TEOPETUYHUX 3acajl 3A4iHCHEHHS, IPUHLMIIB MPAaKTUYHOI peasizanii
MOCTIPOLeciB aANTUBHOT0 BUPOOHULITBA. DopMyBaHHS po3yMiHHSA Gi3udHOI CyTi mocTnpoLecis,
BUKOPHUCTOBYBAHHUX y Pi3HUX MeTOJax a[UTUBHOIO BUPOOHUIITBA; 3abe3MeyeHHs] BMiHHSA BU3Ha4YaTH
JOLIJIbHICTb BUKOPUCTAHHA pallioHaJbHUX ITOCTNPOLECIB 3 METOI YCYyHEeHHS CTPYKTYPHUX AedeKTiB Ta


mailto:Larysa.Pupan@khpi.edu.ua
https://www.kpi.kharkov.ua/ukr/

nifiBUIleHHA Qi3UKO-MeXaHIYHUX BJIAaCTUBOCTEH BUPOOGIB a/[UTUBHOIO0 BUPOOHUIITBA; HAZIlaHHA 3HAHb
1010 BU60PY HEOOXiTHOTO 06J/1a/ITHAHHS Ta HOT'0 TeXHIKO-eKOHOMIYHHUX [MOKa3HHUKIB.

dopmar 3aHATD

Jlektii, 1abopaTopHi po60TH, pO3paxyHKOBe 3aBIaHHSA, CAMOCTilHA po60Ta, KOHCyJ ibTallil. [lijcyMKoBui
KOHTpPOJIb — IudepeHI[iNHUM 3aiK.

KoMneTreHTHOCTI

3K2. 3paTHicTh NpuiMaTH 06I'PYHTOBAHI pillleHHS.

3K3. 3gaTHiCTb BUKOPUCTOBYBATH iHOpMaIliliHi Ta KOMyHiKaliiHi TeXHOJIOTiI.

3K6. 31aTHiCcTh CliJIKyBaTUCS 3 TpeiCTABHUKAMU iHIIKUX npodeciiiHUX rpyn pisHOro piBHA (3
eKClepTaMH 3 iHIIUX rasay3ei 3HaHb/BU/[iB EKOHOMIYHOI Jlisl/IbHOCTI).

3K8. 3paTHicTb BUMTHCA | OBOJIOZIBATH CyYaCHUMH 3HAHHAMMU.

O®K1. 3aaTHICTb 3aCTOCOBYBATH CIiellia/li30BaHi KOHIeNTyalbHi 3HAaHHS HOBITHIX METO/AiB Ta METOAHUK
MPOeKTyBaHHA i JOCIiPKEHHS KOHCTPYKIIiN, MallluH Ta/a60 NPOoLEeCiB B raay3i MallMHOOY/1yBaHHSI.
O®K2. 3naTHiCTh KPUTUYHOTO aHaJi3y Ta NPOrHO3yBaHHSA MapaMeTpiB npale3/[aTHOCTI HOBUX Ta
iCHyI0UMX MeXaHIYHUX KOHCTPYKIil, MallluH, MaTepiasiB i BApOOHHUYUX MPOLECiB MATMHOOY/IyBaHHS Ha
OCHOBI 3HaHH$1 Ta BUKOPUCTAHHA Cy4YaCHUX aHaJiTUYHUX Ta/ab0 KOMII'I0TEPHU30BaAHUX METO/IB i
MEeTOJHUK.

®K4. 3paTHiCTE KpUTUYHOI'O OCMUCJ/IEHHS NP06JieM y HaBYaHHI, npodeciiHil i focaifHULbKIN
JiSIIbHOCTI Ha PiBHI HOBITHIX AOCATHEHDb iHXKEHEPHUX HAYK Ta Ha MeXi peMeTHUX raay3e.

®K6. 3aaTHiCTh 3aCTOCOBYBATH BiAITIOBI/HI MaTeMaTHU4Hi, HAYKOBi i TexHiYHI MeToAH, iHDOpMaNiiiHi
TEXHOJIOTI] Ta MpUKJ/aJHe KOMI'IOTepHe NporpaMHe 3abe3neyeHHs JJisi BUpilleHHs iH)KeHEePHUX i
HayKOBUX 3aBJiaHb 3 IPUKJIAHOI MEXaHIKHU.

Pesynb'ra'm HaBYaHHA

PH1 3acTtocoByBaTH cnenianizoBaHi KOHIeNTya/bHiI 3HaHHA HOBITHIX METO/IB Ta METOJLUK
NpOEeKTYBaHHS, aHa/i3y i J0C/i)KeHHsI KOHCTPYKIil, MallyH Ta/a6o npoueciB B raaysi
MallMHOOYAYBaHHS Ta CYMIXKHUX I'a/1y3s1X 3HaHb.

PH5 CamocTiiiHO cTaBUTH Ta pO3B’I3yBaTH 33/1a4i iIHHOBALiITHOTO XapaKTepy, apryMeHTYBaTH i
3axMILaTH OTPUMaHi pe3yJbTaTH Ta NIPUUHSATI pillleHb.

PH7 3po3ymisio i HeZJBO3HAYHO NPe3eHTYBATH Pe3yJIbTaTU AOC/AIP)KEHb Ta MPOEKTIB, JIOHOCUTH BJIACHI
BUCHOBKH, apTYMEHTH Ta MOSICHEHHS Jlep>KaBHOIO Ta iHO3€eMHOI0 MOBaMHU yCHO i MUCBMOBO KOJIeTaM,
3/100yBayaM OCBITH Ta NpeJCTaBHUKAM iHIIKUX podeciiHUX TPyl pi3HOTro piBHS.

PH8 OBoJsioZiBaTH Cy4aCHUMHU 3HAHHSIMU, TEXHOJIOTISIMY, IHCTPYMEeHTaMHU | MeTOaMH, 30KpeMa depes
caMocCTiliHe onpaloBaHHs $axoBoi JiTepaTypH, y4acTb Y HAYKOBO-TEXHIYHUX Ta OCBITHIX 3axo/ax.
PH16 [IpomeMoHCTpyBaTH 3HaHHS Ta pO3yMiHHS OCHOB OpraHisaril BUpOOGHHUYOT0 IPOLECY.

06cAr AMCHUILIIHA

3aranbHuii o6car aucuunainu 120 rog (4 kpeautu ECTS): nekuii - 32 rog, 1abopatopHi po6otu - 16
roJi, caMocCTiiiHa po6oTa - 72 roJ,.

IlepeayMoBY BUBYEHHA AUCHMILIIHU (MpepPEeKBi3UTH)

Jig ycnimHOro npoxo/KeHHSI KypCy Heo6Xi/JHO MaTH 3HAHHS Ta NPAKTHYHI HABUYKH 3 AUCLHUILIIH:
«TexHoJiorivHi npoLecu MalIMHOOYAiBHOTO BUPOGHUITBA», «BUCOKI TexHOJIOTi] B MAaIIMHOOY/[yBaHH »,
«Cy4acHi TexHoJI0TiI B IPUKJIaAHIN MeXaHilli», «AAUTUBHI TEXHOJIOTII MaTepiaizalii TpoMUCI0BUX
BUpPOGIB», «JlazepHi Ta KOMbGiHOBaHI TeXHOJIOTii». 3HaHHS, OTPUMaHI Mij] Yac BUBYEHHS AUCHUILIIHU
«[locTunpouecu iHTeErpoBaHUX reHEPATUBHUX TEXHOJIOTiM», MOXKYTb 6yTH BUKOPUCTAHI MPYU BUKOHAHHI
JUIJIOMHOI MaricTepcbkoi po6oTH.

0co06JIMBOCTi AUCHUIJIIHY, METOJAHM Ta TEXHOJIOTiI HaBYaHHA

Jlek1ii NpoBOASATHCA IHTEPAKTUBHO 3 BUKOPUCTAHHSAM MyJIbTUMeAINHUX TeXHoa0TiH. [1if yac
JIabopaTOPHUX 3aHATh NPOBOASATLCS HATYPHI abo iMiTalilHi eKcliepUMeHTH 3 BUKOPUCTAHHAM
06Js1aZHaHHS MOLIAapOBOro CHHTe3y 06'ekTiB. CaMocTiiiHa po60Ta CTyAeHTiB NIPOXOJAUTD Y BipTyaJbHOMY
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cepefoBUlIi (MeTOAWYHE 3a6€e3MeUYeHHsI CAMOCTIHHOI po60TH, Y TOMY YMCJIi HAYKOBO-METOAUYHI
PO3pPOOKH 3 IUCIUIJIIHYA Ha calTi KadeapH, B eJleKTpoHHOMY ¢oH/i peno3uTtapiro HTY «XI1I»), mo
Jl03BOJISIE CTYA€HTaM ONpPalbOBYBAaTH fIK TEOPETHYHI, TaK i NpaKTU4YHI NUTAHHA KypCy | BAKOHYBaTH
CaMOKOHTPOJIb OCBOEHHS TUCIUTIIIHMU.

[Iporpama HaB4YaJIbHOI AUCHUILIIHU

TeMM JIeKIiHHUX 3aHATH

Tema 1. [HTerpoBaHi aAUTUBHI TEXHOJIOTII Ta eTanu ix peaJsizanii

3arajsbHa cxeMa aJUTUBHOTO BUPpO6GHULITBA (AB) Ta ii ocHOBHi eTanu. Knacudikanis aiuTUBHUX
TEXHOJIOTIH.

Tema 2. Knacuodikaijifini o03HaK4 MOCTHPOIECIB iHTErPOBAHUX a/[UTUBHUX TEXHOJIOTIH
AKTya/bHiCTb NpOIeCiB NOCTOOGPOOKH ¥ Pi3HUX TEXHOJIOTiSAX a/[UTUBHOT'O0 BUPOGHUIITBA Ta 0COBJIUBOCTI
ix peaJstizanil. [IpyHIMIM KJacuikallii mpoIeciB MOCTOOPOOKH.

Tema 3. [loziieHHs-103yBaHHS MaTepiany K MOCTIPOLEC aJUTUBHOTO BUPOOHUITBA
BigokpeMsieHHSI KOMIIOHEHTIB BiJi HECY4Y0l KOHCTPYKIIii Ta maTGopMHU; BUIaEHHS AOTOMIXKHUX
KOHCTPYKLLiH-MIATPUMOK.

Tema 4. 3miHa ¢pizuko-MexaHiYHUX Ta XiMiYHUX BJIACTUBOCTEN MaTepiaJy sK noctmnpoiiec AB
TexHosoriunui npoiec iHdinbTparii. Cnernudika TepMidHOi, XiMiKO-TepMiYHOI Ta TEpMOMeXaHIYHOT
06pO6KHU SIK IOCTIPOLIECY.

Tema 5. Posib po3mipHOi 06po6KU B mocTo6P061i BUP06iB a[UTUBHOT'O BUPOOHUIITBA

Buau posMipHoi 06po6ku B nponecax SLA, SLS, SLM. Oco611uBOCTi NOPiBHSAHO 3 TPaAUI[iIHHUMHU
MeTO/laMU.

Tema 6. 'i6puaHi mpoijecu Ha 6a3i MoeAHAHHS a[UTUBHOT'O0 BUPOGHUIITBA 3arOTOBKHU Ta PO3MipHOi
MeXaHi4YHOI 06pOOKU

CyTHicTb peasizanjii riopuHUX NPOLECIB B aAIUTUBHOMY BUPOOHUITBI, BUpIilllyBaHi 3a/ia4i, OTpUMYyBaHi
BUPOOU.

Tema 7. @ininiHa 06po6ka BUPOH6IB aIUTUBHOIO BUPOGHHUIITBA

OcHOBHI rpynu MeTo/iB. AGpa3WBHO-eKCTPY3iliHAa 06po6Ka; PYHKIIOHATBHO-3aXUCHI TOKPUTTS.
Tema 8. fIkicTb BUp06iB aAUTUBHOIO BUPOOHUIITBA

[TokasHuKHU siKOCTi BUp06iB AB. MeToAM KOHTpOJIIO siKOCTi BUpO6iB AB.

Temu NPAKTUYHHUX 3aHATD

[IpakTU4Hi 3aHATTSA B paMKax JUCHUILIIHU He nepe16adeHi.

Temu 1a60paTOPHUX POGIT

Temal. TexHiuHi Ta TEXHOJIOTIYHI MapaMeTpPH CUCTEMU JIa3epHOI cTepeoJiiTorpadii Ha 6a3i ycTaHOBKHU
SLA 5000.

Tema 2. Buxigni maTepia/iu Aj151 BUTOTOBJIEHHSI BUPOOiB ¥ Pi3HUX TEXHOJIOTISIX a[UTUBHOIO
BUPOOHHULITBA.

Tema 3. Oco61MBOCTI ylliIbHEHHS MaTepiajy niJf yac piikopaszHOro cnikaHHsI IOPOLIKOBOTO MaTepiaay
JUIs1 MoJleTtoBaHHA iHQinbTparii Bupo6y AB.

Tema 4. ®pesepyBaHHS BUPO6iB, oTpuMaHux SLS.

Tema 5. MeToau HaHeCeHHs MOKPUTTIB B MPAKTHUI a[ATUBHOI0 BUPOOHHUIITBA.

TeMa 6. MeToi KOHTPOJIIO IKOCTi BUPOOIB aJUTHBHOI'0 BUPOOHUILITBA Ta 3aCTOCOBYBaHI NpUJIaH .

CamocriiiHa po6oTa

JucuuniiHa nepe/i6aya€ BUKOHAHHS iHAUBIAyaJlbHOI0 PO3PaxyHKOBOTO 3aB/laHHA 3 BUSHAYEHHS
OCHOBHHX MapaMeTpiB noctnpouecy iHpiapTpanii Bupo6iB, 0OTpUMaHHUX METO/A0M MOIIAPOBOTO CUHTE3Y.
Pe3ysbTaT po3paxyHKiB 0pOpMIIOETHCSA Y TUCbMOBHUM 3BiT. PO3paxyHKOBe 3aB/IaHHS BUKOHYETbCS
CTYyZ,eHTOM CaMOCTiM1HO IPYU KOHCYJIbTyBaHHI 3 BUKJIaZayeM. 3aXUCT pO3paxyHKOBOI0 3aB/JaHHS
nepei6ayvae BiIMOBiIb CTy/IeHTA Ha 3alIMTAHHS Ta OI[iHIOETHCS EBHOI KiJIbKICTIO GasTiB.
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JliTepaTypa Ta HaBYaJIbHiI MaTepian

OcHOBHa JiiTepaTypa

1. ISO/ASTM 52900:2021. Additive manufacturing — General principles — Terminology.

2. [lynans JI. I. [locTpoliecy alUTUBHUX TEXHOJIOTIH : HAaBY. MOCIOHUK JIJISl CTYAEHTIB CIeliaJbHOCTI
«[lpukyIaHa MexaHiKa» JeHHO], 3a04HOI Ta AucTaHnidHOoI popm HaByaHHsA / JI. . [Iynansb. - Xapkis : HTY
«XII», 2023.-91 c.

3. Gibson I. Additive manufacturing technologies: rapid prototyping to direct digital manufacturing /

I. Gibson, D. W. Rosen, B. Stucker. - New York : Springer, 2015. - 498 p.

4. ManxineBcbkui O. [I. CyyacHi aguTHBHI TexHoJ0Tii 3D ApyKy. OCOGJIHUBOCTI NIPAaKTUIHOTO
3aCcTOCyBaHHs : HaBY. moci6Huk / 0. [I. MamxkineBcbkui, P. /l. IckoBud-JloTonbKuil. — BiHHUIA :

BHTY, 2021.- 105 c.

5. MeToau4Hi BKa3iBKH 10 BUKOHAHHS JIAG0OPATOPHUX i MPaKTUYHUX po6iT 3 fucuuiiinu «[locToponecu
IHTerpoBaHUX reHEpPaTUBHUX TEXHOJIOTIN» AJIs1 CTYAEeHTIB crneliajbHOCTI «IIprkiagHa MmexaHika»
JleHHOI, 3a04HOi Ta AucTaHLiiHOoI ¢opM HaBuyaHHA / Ykaag.: JLL [lynanb. — Xapkis: HTY «XIIl», 2023. -
50c.

JoaaTKoBa JjiTepatypa

1. Jiang ]. Support Structures for Additive Manufacturing : A Review / ].Jiang, X. Xu, ]. Stringer // ]. Manuf.
Mater. Process, 2018.-V. 2, N 64.

2. Diick J.,Niebling F. Infiltration as post-processing of laser sintered metal parts / J. Diick // Powder
Technology, 2002 .- V. 145, N 1, PP. 62-68.

3. Sealy M.P. Hybrid processes in additive manufacturing / M. P. Sealy, G. Madireddy, R. E. Williams, P.
Rao, M. Toursangsaraki // ASME Journal of Manufacturing Science and Engineering, 2018. - V. 140, pp.
060801:1-13.

4. Slegers S. Surface Roughness Reduction of Additive Manufactured Products by Applying a Functional
Coating Using Ultrasonic Spray Coating / S. Slegers, M. Linzas, ]. D’Haen // Coatings, 2017, 7, 208.

5. Lu Q. Y. Additive manufacturing process monitoring and control by non-destructive testing techniques :
challenges and in-process monitoring / Q. Y. Lu, C. H. Wong // Virtual and Physical Prototyping , 2018. -
V.13, N. 2. - pp. 39-48.

CucremMma OLiHIOBAaHHA

Kpurepii onjiHIOBaHHA yCHIIIHOCTI CTyAE€HTa IlIkasa oniHIOBaHHSA

Ta po3MNoAia 6asiB Cyma HarnjioHasbHa oLiHKa ECTS
100% nifgcyMKOBOI OLIHKY JHdepeHIiHHOrO0 3aliKy 6asiB
CKJIQJIAETHCS 32 HAKONTUYEHHAM 6aJ1iB 3 pe3y/IbTaTiB 90-100 BigMiHHO A
MOTOYHOTO KOHTPOJIIO: 2-X OHJIAWH TecTiB (TecT 1 - 82-89 Jo6pe B
30 6auiB, TecT 2 - 20 6aiB), BAKOHAHHSA 75-81 Jobpe C
JlabopaTopHUx pobiT (30 6aniB), BUKOHAHHS 64-74 3a[0BIIBHO D
po3paxyHkoBoro 3aBAaHHs (20 6asiB). 60-63 3a/10Bi/IbLHO E
35-59 HesazoBinbHO FX
(moTpi6bHe foAaTKOBE
BUBYEHHS)
1-34 HezapoBisnibHO F
(moTpi6HE mOBTOpPHE
BUBYEHHS)

HopMu akaaeMiyHOI eTHKM i IOJIITUKA KypCy

CTyZeHT NOBUHEH AoTpUMyBaTucs «KoeKcy eTHKHY akaJieMiuHMX B3aEMOBIJHOCHH Ta JJ0OPOYECHOCTI
HTY «XIIl»: BUSBAATH AUCUUILIIHOBAHICTh, BUXOBAHICTh, J0OPO3UUIUBICTD, YECHICTH, BiANIOBIAANBbHICTD.
KoHduikTHI cuTyanii NOBUHHI BiIKPUTO 06r0oBOPIOBAaTHCS B HAaBYaJbHUX I'PyIax 3 BUKJIaJaueM, a Ipy
HEMOJIMBOCTI BUpilleHHsS KOHQJIIKTY - JOBOAUTHCA A0 BifoMa criBpobiTHUKIB JUPEKIi] iIHCTUTYTY.
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HopMaTHBHO-IpaBOBe 3a6e3MeYyeHHsI BIPOBA/PKeHHs NMPUHIUIIB akaJieMiuHoil o6podecHocTi HTY
«XIII» po3mimieHo Ha caiTi: http://blogs.kpi.kharkov.ua/v2 /nv/akademichna-dobrochesnist/
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