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JlonieHT KadeapH eJIeKTPUIHUX allapaTiB

KanaupaaTt TexHiuyHUX HayK, AoueHT. JlocBig po6oTu - 17 pokiB. ABTOp NoHaz,
40 HayKOBUX Ta METOAWYHUX Npallb. [IpoBifHUN JIEKTOp 3 AUCLUILIIH:
«TexHoJs10Tis MamIMHOGYAYBaHHS», «Moie/II0BaHHSA Ta IPYK TPUBUMIPHHUX
00’ekTiB Ha 3D npuHTepi», «TexHo/0Tiss BUPOOHUIITBA eJIEKTPOMeXaHIYHUX
NPUCTPOiB», «[Ipo6eMH Ta NEPCIIEKTUBU PO3BUTKY €JIEKTPOEHEPTETUKH Ta
eJIEKTPOMEXaHIKU».

3arasibHa iHpopMaList

AHoTanis

[IpeaMeTOM JUCHUMILIIHY € Cy4acHi aIUTUBHI TEXHOJIOTII JIJIsI BUTOTOBJIEHHS 06 €KTIB Ta JeTajel AJis
pi3HUX rajy3ei NpoMHUCJ0BOCTI Ta cdep JI0ACHKOTO0 XXUTTS; HOBITHI CHCTEMU aBTOMAaTU30BaHOI0
NPOEKTYBaHHA AJIs MOJEJNI0BaHHSA, MATOTOBKH Ta APYKY TPUBUMIPHUX 06 €EKTIB; CydacHe 00J1aiHAHHS
Ta MaTepiau Jijiss BUrotosseHHs 3D aeTaseil; HOBi po3po06KU Ta JJOCATHEHHS V rajy3i aIUTUBHUX
TEeXHOJIOTIH.

MeTa Ta miJ1i AUCHUILIIHU

O3HalloMJIEHHS CTYEHTIB 3 CyYaCHUMH, NPOTPECUBHUMU aJJHTUBHMMU TEXHOJIOTiIIMU Ta MaTepiaiamMu
s 3D ApyKy, a TAKOXK BiAMOBIIHUM NMPOrpaMHUM 3abe3nedyeHHAIM /s 3D Mo/ie/Il0BaHHS, MiZArOTOBKHU
Ta APYKY TPUBUMIPHHUX 00’€KTIB.

dopmMaT 3aHATH

Jlekuii, MpakTU4YHI 3aHATTS, po3paxyHKOBa pob60Ta, caMOoCTiiiHa po60Ta, KoHcyabTauil. [lizcymMkoBUi
KOHTPOJIb — 3aJIiK.



KoMneTeHTHOCTI

K01. 3aaTHicTb ;0 aGCTPAKTHOTO MUCJEHHS, aHai3y i cHHTe3Yy.

KO02. 3gaTHicTh 3aCTOCOBYBaTH 3HAHHSA Y NIPAKTUYHHUX CUTyal|ifIX.

K03. 3paTHicTb cHiJIKyBaTUCA [ep:KaBHOIO MOBOIO 1K YCHO, TaK i TUCbMOBO.

K04. 3paTHIicTb cnijIKyBaTHUCS iIHO3EMHOI MOBOIO.

KO05. 3aaTHicTh A0 noiuyKy, 06po6JeHHs Ta aHa i3y iHdopMalii 3 pisHUX JKepe..

K06. 31aTHICTb BUABJISATH, CTABUTH Ta BUPIIIYBATU MPOGJIEMHU.

KO07. 3aaTHicTb npaijoBaTH B KOMaHJ|.

K08. 3paTHicTb npanoBaTH aBTOHOMHO.

K09. 3aaTHicTb peasnidyBaTH cBoi IpaBa i 060B’I3KU SIK YJieHa CyCHi/IbCTBA, YCBi/JOMJ/IIOBATH I[iHHOCTI
IrPOMaZITHCHKOTO (BU/IBHOT'O IeMOKPATUYHOI'0) CYCIiJIbCTBA Ta HEOOXiAHICTH HOTO CTAJIOT0 PO3BUTKY,
BEpPXOBEHCTBA NIPABa, MPaB i CBO60/ JIIJUHU i rpoOMaJITHHHA B YKpaiHi.

Pe3ysibTaTH HaBYaHHA

3HaTH: OCHOBHI onepauii Ta CyTHICTb NpoLleCy BUTOTOBJIEHHS JeTased 3a JONOMOT0K HalMOIMPEHIIIUX
aIMTUBHUX TEXHOJIOTiN; BMITH NPOBECTH aHa/i3 KOHCTPYKIIii Ta 3a eCKi30M CIPOEKTYBaTH Y
pOrpaMHOMY Cepe/IOBUIIi TPUBUMIpHY MO/ieJIb i3 moAabIuM ii ApyKoM Ha 3D npuHTepi; 6yTH
03HaOMJIEHUM 3 Cy4YacHUM 006JIaJlHAHHAM Ta MaTepiajaMu AJis BUrotoByieHHs 3D geTanen.

06car AMCHUILIIHHU

3aranbHuit o6car aucuuniainy 120 rof. (4 kpeautu ECTS): sekuii - 32 roj., npakTU4Hi 3aHATTS - 72
roj., caMocCTiiiHa po6oTta — 112 roz,

IlepeyMOBU BUBYEHHS AUCHMIUIIHU (IpepeKBi3UTH)

Juia ycnilHOro NpoxoKeHHs Kypcy HeoOXiJHO MaTH 3HaHHS Ta NPAaKTUYHI HABUYKU 3 HACTYIHUX
JUCLUILJIIH:

OcHoBU iHpOpMaLiHHUX TEXHOJOTIHN.

CucTeMH aBTOMaTU30BaHOT'O IPOEKTYBAHHS.

HapucHa reomeTtpis.

0co6JIMBOCTi AUCIUIIJIIHA, METOAH Ta TEXHOJIOTil HAaBYaHHA

[Ipu npoBeeHH] JIEKI[IMHUX, Ta60PaTOPHUX Ta MPAKTUYHUX 3aHATh 3 METOI0 aKTUBIi3allii HABYaJIbHO-
Mi3HaBaJIbHOI AiAJIBHOCTI CTYZE€HTIB IIPY BUBYEHHI JUCLUILJIIHYA LIUPOKO 3aCTOCOBYIOTHCA
iHpopMaIiliHO-KOMIT'FOTEPHI TEXHOJIOTI, a CaMe MepCoOHaIbHI KOMIT'FOTEPH 3 CyYacHUM allapaTHUM Ta
IpOrpaMHUM 3a6e31Me4eHHIM, MyJIbTUMeAiNHUHN MPOEKTOP, MAKETH MPUKJIATHUX IPOTPaM JJist
IIpOBeJleHHS iH)XeHEepHUX PO3PaXyHKIB.

IIporpama HaB4YaJIbHOI AUCUMIIIHA

TeMH JIeKIiHHUX 3aHATH

Tema 1. Bctyn. 3Mict gucyumniiny. MeTa i 3aBaHHs Kypcy. KopoTka icTopist cTBOpeHHSI IPUHTEPIB.
OCHOBHI NOHSATTS 1110/10 3/[UTUBHUX TEXHOJIOTIM Ta METO/iB IBUAKOT0 NPOTOTUIYBaHHS.

Tema 2. CyyacHi afUTUBHI TeXHOJIOTil MTPU BUPOOHHUIITBI MoJiesiel feTasel. 3D npuHTepu. 3arayibHi
nuTaHHA. [cTopis po3BUTKY, cyTHICTh npouecy 3D apyKy, 06/1a/iHaHHS Ta ycTaTKyBaHHs. Ors,
OCTaHHIX JlocArHeHb y ranysi 3D apyky. 3actocyBanHsA 3D ApyKy y pisHUX chepax Ta rajayssx.

Tewma 3. [lepegymoBu nosiByieHHs1 3D npuHTepiB. Knacuodikarnis cnoco6iB 3D gpyky, npuHLUn Ail,
KOHCTPYKTHBHI oco6yiBocTi 3D npuHTEpiB pisHHUX BUPOGHUKIB. [IpoMucioBi Ta mo6yToBi 3D npuHTepwH.
Tema 4. TexHoutorii, o 3acTocoByoThcsd ¥ 3D nmpunTepax. Crepeositorpadivyna (SLA) TexHosoris 3D
Ipyky. CyTHicTb SLA TexHoJioril. Oco6/uBOCTI, nepeBary Ta HeJjoJliku SLA TexHoJIOTii ApYKY.

Tewma 5. TexHoutorist 3D APYKy ceJIeKTUBHUM Jia3epHUM crikaHHAM (SLS). CyTHicTb SLS TexHOoI0TII.
[IpuHnunoBa cxema ApyKy 3a SLS TexHousiorieto. KoncTpykuis SLS npunTepiB. Oco6aUBOCTI, NepeBaru ta
Henousiku SLS TexHosorii pyky. 3D Apyk MeTaneBux BUpo6iB (DMLS TexHosorig).

TeMa 6. TexHousioria 3D aApyky i3 dopmyBaHHAM JiucToBOro MaTepiany (LOM). Ictopis BuHuKHeHHs LOM
TexHoJiorii. CyTHicTb LOM TexHoJoril. [IpyuHuunoBa cxema ApykKy 3a LOM texHoJioriero. MaTepianu s
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3D apyky 3a LOM TexHoJiorier. KoHcTpykiis LOM npuHTepiB. 0co6JIMBOCTI, epeBaru Ta Heaoutiku LOM
TexHoJ0rii 3D gpyKy.

Tema 7. TexHouioris 3D aApyky MeToioM HamiaBsaeHHs (FDM). IcTopiss BUHUKHEHHS Ta epeyMOBU
BUHUKHeHHS FDM Texnosoril. CyTHicTb FDM TexHousoril. [IpuHunoBa cxema Apyky 3a FDM
TexHoJiorieto. Konctpykiisga FDM npunTepis. MaTepianu s 3D gpyky 3a FDM TexHosori€ro.

Temu NPAKTUYHHUX 3aHATD

[IpakTuuHe 3aHATTs N2 1. Mozies1toBaHHSI TPUBUMIPHUX 06’€KTiB y nporpaMHoMy komiuiekci KOMITAC
3D.

[IpakTuuHe 3aHATTA N2 2. O3HalloMieHHs 3 nporpamoto FlashPrint a5 npyky Mmogeneit Ha 3D npuHTepi
FlashForge.

[IpaktuuHe 3aHaTTsA Ne 3. [liazroToBka y nporpami FlashPrint STL-¢aitni 3D Mmozesneit getanel 1o ApyKy
Ha 3D npunTepi FlashForge.

[IpakTuuHe 3aHATTA N2 4. Oco6/MBOCTI APYKY MJIACKUX Ta HUAiHApUYHUX 3D Moseneit feTaneit Ha 3D
npuHTepi FlashForge.

[IpakTuuHe 3aHATTA N2 5. OcobsuBocTi Apyky 3D Moesnel, 1[0 MarOTh NiATPUMYOUi CTPYKTYpH, Ha 3D
npuHTepi FlashForge.

[IpakTruHe 3aHATTA N2 6. [lpyk 3D Mozesiel feTasiel BJaCHOTO NPOEKTyBaHHSA Ha 3D npuHTepi
FlashForge.

TeMu 1a60paTOpPHUX POOGIT

JlabopaTopHi po60THU B paMKax AUCHUIIIHU He Tlepe/i0ayeHi.

CamocriiiHa po60oTa

CaMocTiiiHe BUBYEHHS TEM Ta TUTaHb, IKi HE BUKJIAIAIOThCA HA JEKI[iHHUX 3aHATTAX, BAKOHAHHS
pO3paxyHKOBOI po6OTH, Mi/IFOTOBKA [0 KOHTPOJbHUX POOIT Ta 3aJIiKy.

JliTepaTypa Ta HaBYaJ/IbHI MaTepiaau

OCHOBHA JIITEPATYPA:

1. 'pabuenko A. I. CydacHi TexHoJiorii MaTepiasiisanii koMn'toTepHUX MoJiesiel : HaBY. Moci6HUK / A. 1.
['pabuenko, B. JI. lo6pockok. - Xapkis : HTY "XIII", 2009. - 86 c.

2. CizoB B. [I. OcHoBu 3D-apyky : enekTpoHHuii nocioHuk / B. /l. Cizos, C. B. CopokBauivH [EnekTpoHHUN
pecypc]. - 2018. - Pexxum goctyny: https://cpto.dp.ua/public_html/posibnyky/osnovy_3d.pdf.
3.'peuko O. M. CyyacHi aguTuBHi TexHoJs10Tii Ta 3D-ApyK. Orys1] OCTaHHIX JOCATHEHD B pi3HUX chepax
awacbkoro XXUuTTs // BichHuk HTY «XIlI». Cepis: [Ipo6yieMu y0CcKOHA/IIOBaHHS eJIEKTPUYHUX MaAIlIUH i
anapariB. Teopis i mpakTuka. - 2019. — Ne1. - C. 63-75. doi: 10.20998/2079-3944.2019.1.12.

4. Augpomyk I'. O. AmuTHBHI TexHoJIOTIi: mepcrekTHBH i npo6siemu 3D-apyky // Hayka, TexHoJiorii,
iHHoBauii. - 2017.-Ne 1 (1). - C. 68-77.

5. Auapomyk I'. O. AnuTHBHI TexHoJ0Tii: mepcnekTuBH i npo6semu 3D-apyky (Il vactuna) // Hayka,
TexHou1oTil, iHHOBanii. - 2017. - Ne 2 (2). - C. 29-36.

6. OsiexcuieH B. O. AHaJi3 KOHCTPYKTUBHHUX 0COGJIMBOCTEN Ta epEKTUBHOCTI 3aCTOCYBaHHS Cy4YaCHUX
FDM npuHTepiB //iss 1POCTOPOBOTO APYKY MOJIMEPHUMHU TEPMOIIACTUYHUMU MaTepiasiamu // BicHuk
HauionanbHoro TexniyHoro yHiBepcuteTy «XIII». Cepis: HoBi pilieHHs B cydyacHUX TexHoJ0TisAX. - 2020.
-Ne1 (3).-C.25-34.doi: 10.20998/2413-4295.2020.03.04.

7.T'peuxo O. M. [IporpamMa, MeToAW4YHI BKa3iBKM Ta KOHTPOJIbHI 3aBJJaHHA 3 HaBYaJIbHOI AW CLUILJIIHU
«MogentoBaHHSA Ta JpyK TPUBUMIpHUX 00’eKTiB Ha 3D npuHTepi» AJig CTY[eHTiB ycCix creLialbHOCTEN
ycix dpopM HaBuaHHS. - XapkiB : HTY «XIII», 2020. - 24 c.

8. MeToAMYHI BKa3iBKH 10 BUKOHAHHS PO3PaxyHKOBOI p0OOTH 3 HABYaJIbHOI AUCLIMILIIHA
«MogenoBaHHS Ta PyK TPUBUMIpHUX 00’€KTiB Ha 3D nmpuHTEpi» 1Jis CTY/I€eHTIB eJIeKTPOTEXHIYHUX
crnenjagbHocTel ycix ¢opM HaB4yaHHA / Ykaag,. O.M. 'peuko. - Xapkis : HTY «XIlI», 2021. - 32 c.

HawnjionaAsEmii TeXHiTHWI yHiBEpCHTET

Modentoearns ma dpyk mpusumipHux 06’ekmis Ha 3D npurnmepi ) < Xapxincexsit moaiTexmiamk i s




CucreMa OLiHIOBAHHSA

KpuTepii onjiHlOBaHHS yCHIIIHOCTI CTyA€eHTa IlIkana oniHIOBaHHS

Ta pO3MOALT 6aiB Cyma HauioHasibHa oLjiHKa ECTS
100% nigcyMKOBOI OL[iHKH CKJIaJaThCA 3 6asiB
pe3yJIbTaTiB OLIiHIOBaHHS Y BUTJIS/li 3aJliKy 90-100  BigmiHHO A
(25%) Ta noTouHoro oljiH0BaHHS (75%). 82-89 Jlo6pe B
75-81 Jlobpe C
[ToTo4uHe ONiHIBaHHSA CKJIAJAETHCA 3 5 MPAKTUIHUX 64-74 3a0BiJIbHO D
3aB/laHb, OLIiIHKHU 3 3aXUCTY MPaKTUYHUX 3aB/IaHb Ta 60-63 3a/]0Bi/ILHO E
po3paxyHKoBoOi po60TH. 35-59 HesamoBisnbHO FX
(moTpi6bHe A0AATKOBE
BHUBYEHHS)
1-34 HezapoBisibHO F
(moTpi6He noBTOpPHE
BUBYEHHS )

HopMu akageMiyHOI eTHMKH i OJIITUKA KYpPCYy

CTyneHT MOBHUHEH JOTpUMyBaTHCcs «KoJeKkcy eTUKM akaJleMiYHUX B3aEMOBI/JTHOCUH Ta J06pOYECHOCTI
HTY «XIIl»: BUABJIATH AUCHUILIIHOBaHICTb, BUXOBaHICTh, J0OPO3UUYJINBICTh, YECHICTB, BiZIMOBiAaIbHICTD.
KonouikTHi cuTyanil moBUHHI BiZKpPUTO 06roBOpPOBAaTHUCSH B HaBYaJbHHUX IPyIax 3 BUKJIAAA4yeM, a IPU
HEMOXKJIMBOCTI BUpillleHHS] KOHQJIIKTY — JOBOAUTHCS 0 BijoMa cniBpoGITHUKIB AUPEKIIil iIHCTUTYTY.
HopmaTuBHO-nIpaBOBe 3a6e3ne4eHHs BIPOBaKEHHS IPUHIUIIB akajgeMidHoi fo6podyecHocTi HTY
«XIIl» po3mimeHo Ha caifTi: http://blogs.kpi.kharkov.ua/v2 /nv/akademichna-dobrochesnist/

IloroaxeHHs
Cutabyc noroKeHo JlaTa nmoropKeHHs, MifI1uc 3aBigyBau kadepu
€sren bBAUJIA
JlaTa moroa»KeHHs, MiAMHUC TapanT OIl

Osiesa IOP'EBA
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