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JloOKTOp TexHIYHUX HayK, IPOBiJHUI HAYKOBUM ciBpo6iTHUK Kadepu Teopii
i cMCTeMH aBTOMAaTHU30BaHOTO IPOEKTYBAHHA MeXaHi3MiB i MamiuH HTY
«XIII». locBig po6oTu - 16 pokiB. ABTOp noHaj 200 HayKOBUX Ta HABYaJbHO-
MeTOAWYHUX Npanb. [IpoBifHMM JekTop 3 AucuumiIid: «KoMmn'toTrepHe
MPOEKTYBAaHHA CKJIAaJHUX MEXaHIYHUX CUCTeM», «/IMHaMiKa MeXaHIYHUX
CUCTEMD.

JleTa/bHillle PO BMKJIaJa4ya Ha CalTi Kapeapu

3araJsibHa iHpopmanisa

AHoTanisa

Jucuumniina «KoMm'ioTepHe NpoeKTYBaHHA CKJIaJHUX MeXaHIYHUX CUCTEM» CIIPSIMOBaHa Ha
y3araJlbHeHHs1 Ta CHCTeMaTH3allil0 3HaHb, OTPMMaHUX MiJ] Yyac BUBYEHHS KypCiB i3 KOMII'IOTEPHOTO
NIPOEKTYBaHHA Ta CKiHYEHHO-eJIEMEHTHOTO MO/Ie/IIOBaHHA. [i MeTOI0 € GOPMyBaHHS Y CTY/IEHTIB
HaBUYOK BUKOPHCTAHHS Cy4YaCHUX 3aC06iB i METO/IiB /1/1s1 pO3POOKH CKJIaIHUX MAUTMHOOY i BHUX
KOHCTPYKILiH.

MeTa Ta niJji AUCIUIIIHU

MeTa AMCIMILIIHM — HaJaTH CTYyZeHTaM 3HaHHS 3 OCHOB KOMII'FOTEPHOT0 IPOeKTYBaHHSA CKJIaJHUX
MeXaHiYHUX 06’€KTIB i cMcTeM, a TAKOK 03HAWOMUTH 3 CYyYaCHUM NMPOrpaMHUM 3abe3MedyeHHsIM Y raaysi
MaluHOOyAyBaHHS. [Juciyuniina «KoMm'oTepHe NPpOEeKTyBaHHA CKJIaJHUX MeXaHiYHUX CHCTEM»
BUBYAE Cy4yacHi METOAM Ta MiJIX0/1H, 110 3aCTOCOBYIOThCS MPU NPOEKTYBaHHI 1 aHa/1i3i MalIMHOOYAiBHUX
KOHCTPYKLiH. CTyleHTU OIaHOBYIOThb NPUHL MU 06YL0BY TPUBHUMIpPHUX Mo/Jieiel i BUKOHaHHSA
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iH>KeHepHUX po3paxyHKiB 3a fonomorow CAIIP. Y npoueci HaB4aHHA PO3I/IAAAIOTECA METOLU
CKiHYeHHO-eJIeMEHTHOI'0 MO/leJII0OBaHHSA Ta ONTUMI3alii KOHCTpYKLii. Kypc cnpsAMoBaHui Ha
dbopMyBaHHA NPAaKTUYHUX HABUYOK 3aCTOCYBaHHA LIUPPOBUX TEXHOJIOTIH ¥ Cy4aCHOMY
MaIIMHOOY/IiIBHOMY TPOEKTYBAHHI.

dopmart 3aHATH

Jlekii, MpaKTUYHI 3aHATTS, CAMOCTilHA po60Ta, KOHCYJbTallil. [1iIcyMKOBHI KOHTPOJIb — iCITUT.

KoMneTreHTHOCTI

[HTerpa/ibHa KOMIIETEHTHICTh:

37aTHICTh pO3B’sA3yBaTH CKJIAAHI 33/jaui i mpob6sieMu y NpUKIaAHIM MeXaHilli abo y nporlieci HABYaHHS,
1110 Nnepebavyae NpoBeJieHHs AOCAi/PKeHb Ta/abo0 3/iicCHEHHS iIHHOBAIliM Ta XapaKTePU3YEThCs
HEBU3HA4YEHICTIO YMOB i BUMOT.

3arajsibHi KoMneTeHTHOCTI 3K:

3K1. 3paTHICTb BUSBJISITH, CTABUTH Ta BUPILLYyBaTH iHKeHEPHO-TEXHIYHI Ta HAYKOBO-NPUKJIaJHi
npo6JseMHu.

3K2. 3aTHicTh BUKOPUCTOBYBATH iH$OpMaIiliHi Ta KOMYHiKaliliHi TeXHOJIOTii

3K3. 3paTHicTb reHepyBaTH HOBI iiel (KpeaTUBHICTB).

3K5. 3paTHicTb cnijIKyBaTHCs 3 TpeCcTaBHUKAMU iHLIIKMX NpodeciiHUX IPpyT pi3HOTO piBHA (3
eKcrepTaMH 3 iHIIKX rajy3ed 3HaHb/BH/IiB eKOHOMIYHOI AisI/IbHOCTI).

3K6. 3paTHICTE BUUTHUCH | OBOJIOAIBATH CY4aCHUMU 3HAHHAMM.

®axoBi koMneTeHTHOCTI crieniasibHOCTi (PK):

@®K1. 3paTHicTh 3aCTOCOBYBATH BifIOBiHI METOU i peCypcH cy4acHOi iHXKeHepil /J1s1 3HaXO0/JKEeHHS
ONTUMaJIbHUX pillleHb IIMPOKOTro KoJ1a iHKeHepHUX 3a/iay i3 3aCTOCYBaHHAM CY4YaCHUX MiJAXO/IB,
MeTO/iB IPOTHO3yBaHHs, iHpopMalLiiHMX TeXHOJIOTiN Ta 3 ypaxyBaHHSM HasiBHUX 00MeKeHb 3a YMOB
HenmoBHOI iH$opMalii Ta cynepe4MBUX BUMOT.

®K2. 3gaTHicTh onucaTy, k1acudikyBaTH Ta 3M0/IeJII0BATH IIUPOKE KOJIO TEXHIYHUX 00’ EKTIB Ta
NpoLeCiB, 0 PYHTYETHCS Ha IJIMG60KOMY 3HaHHI Ta po3yMiHHI Teopill Ta MPaKTHUK MeXaHi4HOi
iH>KeHepil, a TAaK0X 3HAaHHAX CYMIXXKHUX HayK.

®K4. 3naTHicTh 3p03yMisio i HeJBO3HAYHO JOHOCHUTH BJIaCHI BUCHOBKHU, 3HAHHS Ta NOSICHEHHS [0
daxiBuiB i HedaxiBIiB, 30KpeMa i B Ipolleci BUKJIaAalbKO1 AiIJIbHOCTI.

@®KS5. 3acTocyBaHHS BiAnOBiJHUX METO/IB i pecypciB cyyacHol iHxkeHepii Ha ocHOBI iHpopMaLiiHUX
TeXHOJIOTIH [IJ1l BUPillleHHS LIMPOKOT0 KOJ1a iHKeHepHUX 3a/,ay i3 3aCTOCYBaHHSIM HOBITHIX MiAXO0/iB,
MeTO/[iB IPOTHO3YBaHHS 3 YCBiJOMJIEHHSM iHBapiaHTHOCTi pO3B’sI3KiB.

PEBYJIbTaTI/I HAaBYaHHA

PH1. 3acTocoByBaTH cnenjianizoBaHi KOHLENTyaJlbHi 3HaHHSA HOBITHIX METO/IIB Ta METOAUK
NpPOEKTYBaHHS, aHa/i3y i J0C/iI)KeHHsI KOHCTPYKIiH, MallKH Ta/a6o npoueciB B raaysi
MallMHOOYAYBaHHS Ta CYMIXKHUX r'a/1y3sX 3HaHb.

PH2. Po3po6/1iTH i cTaBUTH Ha BUPOOHUIITBO HOBI BUJU MPOAYKILii, 30KpeMa BUKOHYBATH JJOCJIi/HO-
KOHCTPYKTOPCBHKi po60TH Ta/ab0o po3poObJIATH TeXHOJIOTiYHe 3a6e3MeuyeHHs IPOoIecy iX BUTOTOBJIEHHS.
PH3. 3acTocoByBaTH cMCTeMH aBTOMAaTH3allii /11 BAKOHAHHS AOC/i/P)KEHb, TPOEKTHO-
KOHCTPYKTOPCHKUX PO6IT, TEXHOJIOTIYHOI MiITOTOBKU Ta iHXKeHEPHOTO aHali3y B MallMHOOYAYBaHHi.
PH4. BukopucToByBaTH Cy4yacHi MeTOJ 1 ONTHUMi3allii HapaMeTpiB TEXHIYHUX CUCTEM 3aCOOAMU
CHUCTEMHOI0 aHaJli3y, MaTEMaTUYHOT0 Ta KOMII'IOTEPHOTO MO/eJII0OBAHHSI, 30KpeEMa 3a YMOB HEIIOBHOI Ta
cynepe4anBoi iHpopmariii.

PH12. BMiTH BUKOHYBaTH MO/le/II0BaHHS, CTATUYHUU Ta IMHAMIYHUHM aHa/Ii3M KOHCTPYKILiM, MexaHi3MiB,
MaTepiaJiB Ta IpoLeciB Ha CTa/lii IPOEKTYBaHHS 3 BUKOPUCTAaHHAM Cy4YaCHUX KOMII'FOTEPHUX CUCTEM.

06cAr AMCHUIIIHA

3aranbHuit 06car gucuumiainu 150 rog. (5 kpeguti ECTS): nekuii - 32 rog., npakTuyuHi po6oTH — 32
ro., caMocTiiHa po6oTa - 86 ro.

HauionaAsHuit TeXHIYHUI YHIBEPCUTET

Komn'tomepHe npoekmy8aHHs1 CKAAOHUX MEXAHIYHUX CUCMeM : U e
“XHPKIBCBKHH TIOAITEXHIYHUM IHCTUTYT »




IlepeayMOBY BUBYEHHS JUCLHUILUIIHM (IpepeKBi3UTH)

J1s yeniliHOTO MPOX0/KeHHS Kypcy HeoOXiIHO MaTHU 3HAHHS Ta MPAKTUYHI HABUUKU 3 HACTYIHUX
JucuuIIiz: «JliniliHa anre6pa», «Pizukar, «/luckpeTHa MaTeMaTuKa», «Moie/II0BaHHSA CKJIaJHUX
cuctem», «OCHOBY TEOPETUYHOI Ta NPUKJIAAHOI MeXaHiKn», «OCHOBH MPOEKTYBAaHHA MalllMH», «HuceJIbHI
MeToAun», «IIpuK/IagHa Teopisa Npy»HOCTi», «OCHOBHM aBTOMAaTHU30BaHOI'0 NPOEKTYBAaHHA», « TeXHOJIOTiA
KOMIT'IOTEPHOTO IPOEKTYBAHHS», «[I[porpamMHi KOMILJIEKCH aHa/Ii3y Ta MIPOeKTyBaHHs», «Mo/ieitoBaHHS
00’eKTiB i MpoOIIeCiB B KOMIT'IOTEPHUX CHCTEMAX».

0co6JIMBOCTi AUCHUIJIIHK, METOAHM TAa TEXHOJIOTII HaBYaHHA

Jleknii npoBOASTHCS iIHTEPAKTUBHO 3 BUKOPUCTAHHAM MYJbTUMEIIHHUX TeXHOJOTil. Ha mpakTHUYHUX
3aHATTSAX BUKOPUCTOBYIOTHCS IOKPOKOBI MaTepiaJiv [IJi1 BAKOHaHHS po3paxyHKy. HaBuasibHi MaTepianu
JocTymnHi ctyaeHTaM yepe3 Google Drive.

IIporpama HaB4YaJIbHOI AUCHUILIIHA

HaB4yaJsibHi 3aHATTHA

Jlekuii
Temu Jek1in KinbKicTb roguH
Tema 1. OcHoBHU po6oTu 3 MmoayieM DesignModeler 2

3naromcTBO 3 ANSYS. 3HatiomcTBo 3 ANSYS Workbench. Illo Take ANSYS
DesignModeler. InTepdeiic DesignModeler. BnactuBocti reometpii. CAD Connections.
Konuenuii DesignModeler. KepyBanHusa getansamu. Named Selection. CnisibHa
TOIOJIOTIf.

Tema 2. [lapameTpusanis y DesignModeler 2
MeTtoau iMmnopTy A nigkaodyedb CAD. OgHo/iBOHANpaBJ/ieHe MiAK/IYeHHS.
06pobka napameTpiB.

Tema 3. OcHOBHi HAaBUYKM po6OTH B MoAy.Ii SpaceClaim 2
Po6ouuii npouec nonepeHboi 06po6KH 3a fJonomoromw iHcTpyMmeHTiB ANSYS WB. Illo

Take SpaceClaim Direct Modeler (SCDM)? 3anyck SCDM. InTepdeiic. Onepatii 3

dainamu. Pob6oTa 3i 36ipkamu. Shared Topology. Po6oTa 3 miapamu. BigobpakeHHs

Ta KepyBaHHSA neperJisgamMmu. SpaceClaim Main Tools.

TeMma 4. CTBOpeHHsI reoMeTpii 2
Pexxumu B SCDM. [HcTpyMeHTH Sketching. IHcTpymenTu 3D Modeling. JleTanizanis.

Tema 5. BizHoB/1eHHsI reoMeTpil 2
IMnopTt Geometry y SpaceClaim Direct Modeler (SCDM). Heo6xifHicTb Bi{HOBJIEHHSI.

[TourpeHi npo6.JieMu 3 reoMeTpieto. BupimeHus npo6semu One-by-One Vs All-at-

Once. CnenjasibHUM iIHCTPYMEHT /151 peMOHTY. O6po6ka reomeTpii STL.

Tema 6. FEA Modeling 2
Spot weld. Weld. Imprint. Midsurfacing. Beam Extraction.

Tema 7. [lepeaauya reomeTpii 3i SpaceClaim y Workbench 2
Ak 3amaBaTu MaTtepian. Suppress/Activate for Physics. Named Selections Ta
Parameters. [lepeHecenHs Mmoei SpaceClaim y Workbench.

Tema 8. OCHOBHI HABUYKHU NIPU CTBOPEHHI CKiHYEeHHO-eJIeMeHTHOI CiTKH 2
OcHoBu ciTku. IHTepdeiic ANSYS Meshing. [IousaTTs reoMeTpii. MeTo U CTBOpEHHS

ciTkH. [liarHOCTUKA Ta 3py4HiCTb BUKOPUCTaHH4. [lapamMeTp Bifo6pakeHHs!.

CTaTUCTHKA CITKHU Ta NOKa3HUKH CITKH.

Tema 9. MeTOAU CTBOPEHHHA CiTOK 2
MeToau cTBOpPEHHS CiTKH AJ1s CiTKU AeTab/Tijno. CiTka 36ipKu, po3rasiAaeTbCs

oKpeMo. MeToi1 Ta aJICOPUTMHU [IJIS: TeTpaeipajbHOI CITKY, lIeCTUTPaHHOI CiTKH, 2D

citku. 06’eAHaHHA KiBKOX TiNy ciTKy. BubipkoBa ciTka. 3anuc nopsi/iKy CTBOpeHHs

HauionaAsHuit TeXHIYHUI YHIBEPCUTET
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ciTKwH.

Tema 10. IHCTpyMeHTH r7106a/IbHOT0 KEPYBaHHSA NPU CTBOPEHHI CiTOK 2
BBesnieHHs B ry106a/1bHi 3ac06M KEpYBaHHSA CITKOI0 3a 3aMOBYYBaHHSAM. 3araJjibHi
eJIeMeHTH KepyBaHHS po3MipoM i po3imupeHi ¢yHKIii po3Mipy. [1o6asibHa iHGsALS.

Tema 11. IHCTpyMeHTH JIOKaJIbHOT0 KepyBaHHS MPU CTBOPEHHI CITOK 2
Jloka/ibHi eJleMeHTH KepyBaHHS CiTKOI0 (po3Mip CiTKH, yTOUHEHHS], KOHTPOJIb

BianmoBigHOCTI, iHGJIALIA TOMI0). K 3acTOCYyBaTH JIOKa/IbHE KepyBaHHA? Brius

JIOKQJIbHUX eJIEMEHTIB KepyBaHHH Ha CiTKY.

Tema 12. AIKicTb CiTKH Ta J0AaTKOBi TEMHU 2
BrnuiuB siKOCTI ciTKM Ha pilieHHs. KpuTepii skocTti. MeToau nepeBipKU IKOCTI CITKH.
[HCTpyMeHTH AJ1s MOKpalleHHs sIKOCTi ciTku. KoHuenis citku 36opku. MeToau Ta

3aco6u KepyBaHHS CiTKOI0 B 360p1ii. BuMoru /1o CiTKH A1 MOAYJIiB SIBHOTO

Mo/ ie/itoBaHHA. HasamrTyBaHHS Ha 0CHOBI Qi3uKMU.

Tema 13. Bctyn y ANSYS Mechanical. 2
[Ipo ANSYS, Inc. ANSYS Customer Portal. ANSYS Workbench Orasz. leMoHcTpariis.

Oruiag ANSYS Workbench. Orsissg ANSYS Mechanical. OcHoBHa npolieiypa aHaJtisy.

InTepdeiic ANSYS Mechanical. [Taneni incTpymenTiB. Outline Tree Ta Details. BikHo

rpadiku. HaBaHnTaxkeHHs Ta onopu. JlemoHcTpallis: User Interface ANSYS Mechanical.
Engineering Data. [IpricBoeHHs BylacTUBOCTEN MaTepiaay. /leMoHCcTpaLid:

Engineering Data.

Tema 14. IllonepeaHs o6po6ka B ANSYS Mechanical 2
['eomeTpis. KontakT. CucteMu kKoopAuHaT. IMeHoBaHi BUbGipku. [eHepaTop 06’€KTIB.
[Hdopmauis npo BUbGIp.

Tema 15. CTaTUYHUNA CTPYKTYPHUU aHAJTi3 2
OcHOBH JIiHIHHOTO CTAaTUYHOTO CTPYKTYPHOTO aHaidy. 'eomeTpis. BiacTuBocTi

Matepiany. KonTtakT. [lapameTpu anasisy. HaBanTaxkeHHs1. Onopu. BifobpaxxeHHst
HaBaHTaXXeHb Ta 3aKpiljieHb. KOHTAKT NpoTH 3akpinyeHHs. PimeHns. Pe3yabTaTy.

JIiHilHI po3paxyHKU NPOTU HeJIiHIHHUX.

Tema 16. IlocTo6po6Ka, nepeBipka, CAIIP Ta napameTpu 2
JemoHcTpauis: ANSYS Mechanical Postprocessing. [linomuHu nepepisy. IHctpyMmeHT

30HAy. [iarpamu. PesysbTaTu gociaigxkeHHda. CucTeMy KOOpAUHAT. JIliHeapru3oBaHe
HanpyxeHHs. Ouinka noxu6ok. Konseprenuisi. 0co6/1MBOCTI HANPY>KeHb.

KonBepreHuis Ta Scoping. Imnopt CAD. BusnaueHnns napametpiB y Workbench.

BukopucranHsa napametpa Workspace. OHoBeHHs1 nmapaMeTpiB CAD.

3arasibHa KiJIbKiCTbh TOJUH 32

IIpakTHYHIi 3aHATTA

KinbkicTb Barosi

Temu npakTUUHHUX/ceMiHAPCbKUX 3aHATh rOLUH KoediLieHTH a
Tema 1. Ecki3u 2 0,5
Tema 2. Moae/ll0BaHHS 2 0,5
Tema 3. [lapameTpuyHuii 3amimyBaabHuii 6ak CFD 2 1
Tema 4. MoaenloBaHHA GAJIKH Ta 060JI0HKH 2 0,5
Tema 5. CTBopeHHs ecki3iB y SpaceClaim 2 0,5
Tema 6. CTBopeHHsI reoMeTpii y SpaceClaim 2 0,5
Tema 7. Po6oTa 3 napameTpamu y SpaceClaim 2 1
Tema 8. OcHOBU cTBOpeHHs ciTku FEA 2 0,5

HarnionaAsuuit Texuianuit ynisepeurer
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Tema 9. FEA MeTOU CTBOPEHHSA CiTKH 2 1
Tema 10. CiTka 360pKH 2 1
Tema 11. CiTka MoAeJ1i KOJIEKTOpa 2 1
Tema 12. OcHOBH MeXaHiKH 2 1
Tema 13. IBoBUMipHMI1 aHAJII3 LIeCTepPeHb i peliok 2 1
Tema 14. Hacoc B 360pi 3 KOHTaKTOM 2 1,5
Tema 15. bai1koBi 3'eAHaHHA 2 1,5
Tema 16. YnpaBJ/iiHHsI NapaMeTpaMu 2 1,5
3araJjibHa KiJIbKiCcTh rogHH 32 Z?zl a;=14,5
JlabopaTopHi 3aHATTA
He nepenbaueHi B LboMy Kypci
KoHTposbHIi po6oTH
TeMu KOHTPOJILHUX POOIT Barogi
koedilieHTH b
Tema 1. CTBOpeHHs1 reoMeTpil 0,5
Tema 2. [Io6ya0Ba CKiHUeHHO-eJIeMeHTHOI Mo eJti 0,5
Tema 3. Po3paxyHOK MeXaHiYHUX CUCTEM 1
3arasiom m . bi=2
CamocriiiHa po60oTa
OnpanioBaHHSA TEOPETUYHOr0 MaTepiaay
TeMu aJ11 CaMOCTiHHOTO BUBYEHHS KinbKicTb rogun
Tema 1. CTBOpeHHs Ta MO e/II0BaHHA reoMeTpii 10

[ToHATTSA Npo NJIOIMHM Ta ecKi3u. [HTepdeiic cTBopeHHs eckisiB. [laHeni
IHCTpyMeHTIB A4 eckisiB. Ik ctrBopuTu 3D reomerpir. Ak
3MiHuTH/TpaHchopMyBaTu reometpito. KepyBanns getansamu. Konuennii 8 DM 3
TOYKH 30py CiTKU. 30BHIIIHE KepyBaHHs QaiiaMu.

BukonaTtu npaktudHe 3aBjaHHA: FEA - Macus.

BukonaTtu npaktudHe 3aBgaHHA: CFD - Kopnyc

BukonaTu npakTruyHe 3aBgaHHs: OcHoBU DesignModeler

Tema 2. OuuniieHHs reomeTpii, Mmogudikanin 12
Tumnosi npo6sieMu 3 reoMeTpi€to. [HCTpyMeHTH aHasi3y. CneniaibHi iHCTpyMeHTH

JUIs1 peMOHTY. ABTOMaTH30BaHe ouMileHHs. [Ipukiaau. HaniBaBToMaTu4Hi/py4Hi
IHCTpYMEHTH /i1 PEMOHTY Ta BHU/aJIEHHS eJIeMeHTIB.

BukoHaTu npakTU4He 3aBJaHHA: OuuineHHsa reometpil CFD

BukoHaTu npakTU4He 3aBJaHHA: OunineHHsa reometpil FEA

BukoHaTH NpakTHU4YHe 3aBJaHHsA: ABTOMOGIIbHUM criodyiep FEA

Tema 3. Moe/iloBaHHA 6aJI0K 1 060/JIOHOK 10
JliniiHi Tina. Jlinii 3 Tovyok. JliHii 3 eckisiB. JliHii 3 kpaiB. [loBepxHeBi Tina.

[ToBepxHi 3 JiHiMHUX Tij. [loBepxHi 3 eckiziB. [loBepxHi 3 3D pebep. Cepenns

MOBEpXHS.

BukoHaTU npakTHU4He 3aBJaHHA: KpoHIITelH
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BukoHaTu IMPpaKTU4YHE 3aBAaHHA: MO,Z[EJHOBEIHHH 0aJIK1
BukoHaTun IMpaKTU4YHE 3aBAaHHA: MO,Z[EJHOBEIHHH 000JIOHKH
BukoHaTu MpaKTUYHE 3aBAaHHA: 2D KaMepa 3ropAaAHHA

Tema 4. MoaenawBaHHAa a4 CFD 10
ExcTpakuig pifjuHHOro Tijia. BHyTpilHe Tisio. 30BHIIIHE Tiy10. Moaet0BaHHA

cuMeTpii. BoJloHeNpoHUKHa MiZiroToBKa TiJla Ta KOHGOPMHA CiTKa. Po3mupeHHs

noBepxHi. 3’eAHaHHA. BukopucTanHs niHil i eckisiB s CFD MmozetoBaHHS.

MopentoBaHHA MOBEPXHi HYJIbOBOI TOBLMHU.

BukoHaTu npakTu4He 3aBjaHHA: ki

Tema 5. CFD mogenoBanHA y SpaceClaim 12

Volume Extraction. Enclosure. Midsurface. Extend.

BukoHaTtu [MpaKTU4YHE 3aBAaHHA
BukoHaTtu NpaKTUYHE 3aBAaHHA
BukoHaTtu MpaKTUYHE 3aBAaHHA
BukoHaTtu [MpaKTU4YHE 3aBAaHHA

: OcHOoBU po6oTH y SpaceClaim

: BinHoBsieHHs reomeTpii A1 FEA Modeling
: BinHoBsieHHs reomeTpii gyisg CFD Modeling
: BinHoBJ1IeHHS reoMeTpii y SpaceClaim

TeMma 6. [HCTpyMeHTH Ta MeTOAH NIPU CTBOPEHHI CKiHYeHHO-e/1IeMeHTHO]

ciTkn.

BukoHaTtu IMpaKTU4YHE 3aBAaHHA:
BukoHaTtu IMpaKTU4YHE 3aBAaHHA:
BukoHaTtu NpaKTU4YHE 3aBAaHHA:
BukoHaTtu NpaKTU4YHE 3aBAaHHA:
BukoHaTtu IMpaKTU4YHE 3aBJaHHA:
BukoHaTtu IMpaKTU4YHE 3aBAaHHA:
BukoHaTtu NpaKTU4YHE 3aBAaHHA:
BukoHaTtu NpaKTU4YHE 3aBAaHHA:
BukoHaTtu IMpaKTU4YHE 3aBJaHHA:
BukoHaTtu NpaKTU4YHE 3aBAaHHA:
BukoHaTtu NpaKTU4YHE 3aBAaHHA:
BukoHaTtu IMpaKTU4YHE 3aBAaHHA:

OcHoBu citku CFD

CFD MeTo U CTBOpPEHHS CiTKH
CFD Global Mesh Controls
FEA Global Mesh Controls
CFD Local Mesh Controls

FEA Local Mesh Controls
3mMilyBajbHUN 6ak

CHapsag,

2D ocecuMeTpuyHa IJ1acCTUHA
ABTOMOOGi/IbHA 30BHIIIIHS aepoJHaMiKa
Shell Pressure Vessel

2D KoHiYHa KaMepa 3rOpsIHHA

14

Tema 7. Po6oTa 3 ANSYS Mechanical
PosraisgHyTu nogatkoBy TeMy: Quickstart ANSYS Workbench
PosrsissHyTH foaaTkoBy TeMy: Quickstart ANSYS Mechanical

BukoHaTtu MPpaKTUYHE 3aBAaHHA
BukoHaTu MMpaKTU4YHEe 3aBAaHHA
BukoHaTu MNpaKTU4YHE 3aBAaHHA

: IMeHOBaHi BUbipKHU
: enepaTop 06’ekTiB 1
: eHepaTop 06’eKTiB 2

Po3riissHyTH AoaTKOBY TeMy: IMeHOBaHi BUGipKH - Pobouynii apkyiu
PosriigHyTH fofaTKoBy TeMy: [lepe3aBaHTaXKeHHs pilleHHA
PosrsiiganyTu nosaTKoBy TeMy: By3/10Bi HaBaHTaX»<e€HHA Ta OIIOPU

BukoHaTu MNpaKTU4YHE 3aBAaHHA
BukoHaTtu MPpaKTUYHE 3aBAaHHA

: 06po6OKa pe3yIbTaTIB
: YnpaBJ/iiHHA NapaMeTpaMu

PosriisiHyTH foaTKOBY TeMy: /lojlaTkoBa mocTo6pobKa

18

3araJjibHa KiJIbKiCTh roAMH

TemaTukKa iHAMBiAya/IbHUX 3aBAAHb

Po3paxyHkoBo-rpadiuHa po60Ta BUKOHYETHCS BIPOJOBX CEMECTPY i 3JJa€ThCS [0 3a7IiKOBOr'0 THIKHS.
TeMa BUOUPAETHCA CTY/IEHTOM i3 HaBeJIeHUX HUKYE.

Temu iHAMBIAya/IbHOTO 3aBAAHHA

86

Tema 1. [IpoeKTyBaHHS Ta JOC/TiJKeHHA HaNPY>KeHOo-Ae(pOPMOBAHOr0 CTaHY BOAOHANIPHOI GalITH

Tema 2. loc1igj>keHHSI HANPYKeHOo-4e(dOopMOBaHOI0 CTaHy MiAHOMHOr0 NPUCTPOIO AJIs1 IPUBATHOI

Komn'tomepHe npoekmyeaHHsl CKAAOHUX

MEXAaHIYHUX cucmeMm

HauionaAsHuit TeXHIYHUI YHIBEPCUTET
«XapKiBCBKMIT HOAITEXHIYHMI IHCTHTY T »



MauCcTepHi

Tema 3. [IpoeKTyBaHHA Ta AOCAiA)KeHHS HANIPYKEHO-1e(pOPMOBAHOI0 CTaHYy aBTOMOGI/IbHOT'0O
AOMKpaTy

Tema 4. [IpoeKTyBaHHA Ta AOCIAIAXKeHHS MIilJTHOCTi An3aiiHepCcbKOi Me6J1eBOil MOJIKH

Tema 5. [IpoeKTyBaHHSA Ta AOCAIAXKEeHHS MILJTHOCTi KpaHy-lepeBaHTaKyBa4a

TeMma 6. HpOEKTYBaHHH Ta AOCaiA)KEeHHA HaBicy AJ1d aBTO 3 COHAYHHUMMU IIaHEJIAMHA

3arasibHa KiJIbKiCTh TOANH 16

HedopmasibHa ocBiTa

3100yBay Ma€ MOXKJIMBICTb Ilepe3apaxyBaTH OKpeMi TeMH ab0 KypcC LIJIIXOM: IPOXO/KEHHSA
npodeciiHUX KypcCiB 4M TPEHIHTIB, OHMAaWH-0CBITH, NpodeciiHUX cTaxKyBaHb, y cdepi, 1o BifgnoBizae
HaBYaJIbHUM LJISAM JUCLUIIIIHU.

[l 3apaxyBaHHs He0OXi/JHO HafaTU: cepTUiKaT (eJleKTPOHHUM abo APYKOBaHWUH) NPO NPOXOKEHHS
KypCy/cTaKyBaHHs, OIKC IPOTPaMH TPEeHIHTY i3 3a3Ha4eHHAM 3MICTy TeM, 06CATY Ta TPUBAJIOCTI

PekoMeHA0BaHi KypcH, TPEHIHIH, CTaXKyBaHHSA

1. OiniiiHi kypcu Bif komnaHii ANSYS
https://www.ansys.com/services/ansys-learning-hub

Jlitepatypa, HaBYaJ/IbHi MaTepiasiM Ta iHpopmMaLifiHi pecypcu

OcHoBHa JiTepaTypa

1. KapBaupbkui, A. {I. MeTo/; CKiIHUEHHUX eJIEMEHTIB Yy 3ajla4yaX MeXaHiKH CYLiJIbHUX CepelOBUILL,
JlabopaTopHU# NPaKTUKYM 3 HaB4aibHOI AucuuiIiHy. — Kuis: KIII im. Irops Cikopcbkoro. - 2018. -
392c.

2. Po3B's130K 3a/lay NPOEKTYBaHHSA NpUIaAiB Ta cucteM 3 BUKopuctaHHsaM ANSYS i MATHCAD :
nigpy4dnuk / . A. TpuwanoBa, JI. I1. 3rypoBcbka, 10. B. Kupuuyk. - Kuis : KIII im. Irops Cikopcbkoro, Buj-
Bo «IlosiTexHika», 2022.-180 c

3. Tpau B.M.,, [logBopHu#t A.B. Onip maTepianiB (crneniasibHUN Kypc), Teopist NPY>KHOCTI Ta
m1acTU4YHOCTI. — KuiB: KapaBesa. - 2016. - 434 c.

4. Robert L. Norton. Machine Design: An Integrated Approach 4th Edition. - Pearson. - 2010. - 1056 p.
5. loannis Koutromanos. Fundamentals of Finite Element Analysis: Linear Finite Element Analysis 1st
Edition. - Wiley. - 2018. - 736 p.

JlogaTKoBa JiiTepatypa

1. lepeBenbko [.A., CuBak P.I. KopoTkuii kypc onopy MaTepianiB. - Binaunga: BHAY. - 2020. - 308 c.
2. ly6enens B.I'., XinbueBcbkuit B.B., CaBuenko O.B. OcHOBU MeTOy CKiHYeHHUX €JIeMEHTIB:
HaBuYaJIbHUM NoCi6HUK. - YepHiris: YATY. - 2007. - 287c.

IHgpopmauinHi pecypcu

1. loBigka 3 nporpamu ANSYS
2. Kypc nexkuiit Ta npakTukyMiB komnasii ANSYS.

HauionaAsHuit TeXHIYHUI YHIBEPCUTET

Komn'tomepHe npoekmy8aHHs1 CKAAOHUX MEXAHIYHUX CUCMeM : U e
‘XHPKIBCBKHH TIOAITEXHIYHUM IHCTUTYT »
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https://www.ansys.com/services/ansys-learning-hub

CucreMa OLIHIOBAHHS

[TizcymMKoBa OLIiHKa 3 OCBITHBOTO KOMIIOHEHTA BU3HAYAETHCA BiZ|IOBiJa/IbHUM JIEKTOPOM 3a TEMaMH,
BHUJIaMU 3aHSATh, TOLIO Y BiZIMOBITHOCTI 10 CHJIabyCy i € iHTerpaJibHOIO OI[IHKOI pe3yJIbTaTiB YCiX BU/
HaBYaJIbHOI AifAIbHOCTI 3106yBaya BuIloi ocBiTu. [1i/jcyMKoBa olliHKa MOBUHHA Bil06pakaTH BCi OI[iHKU
3a CKJIaJIOBUMU HaBYaJIbHOTO NMPOLEeCY 3 YpaXyBaHHSM iX BaroBUX MOKA3HUKIB k:

[loTOYHUU KOHTPOJIb KoHTpoJibHI po60oTH [HpuBigyasibHe [lincymkoBUM
(mpakTuuHi, ceMiHapchki, (3a HasgBHOCTI), k, 3aB/laHHA KOHTPOJIb
JlabopaTopHi 3aHATTH), kq (3a HasiBHOCTI), k3 (m1s1 OK 3 icutom), k4
0,4 0,3 0,2 0,1

Cyma koedillieHTiB NOBHMHHA CKJIaAaTH oguHuLo: ki + k, + k3 + k, = 1. Ilig6ip BaroBux koedilieHTIiB
MiICYMKOBOI OI[iHKU 3/1iHCHIOE PO3POOHUK KYpPCY.
Po3paxyHoK MiICyMKOBOI OI[iHKH IIPOBOAUTHCA 32 pOpPMYJI0I0:

0=17k1+Kk2+1k3+17Kk4

ne: Il - cepeaHbO3BaXKeHA cepeiHA OlliHKA 32 MOTOYHUI KOHTPOJIb
[ - ouliHKa 3a BUKOHAHHS iHAMBIAYa/IbHOTO 3aBAaHHS
K - cepegHbo3BakeHa OLiHKa 3a KOHTPOJIbHI pO60TH
Ik - olliHKa 3a NiZiICYMKOBUI KOHTPOJIb

_Myrap +1; - ap+.. . 411y, - ay

n
i=1 i
Jie:  a; - BaroBuii KoediljieHT 3a KOXKHe paKTUYHe (ceMiHapcbKe) a60 JJabopaTOpHe 3aHATTS.

_Kl'b1+K2'b2+...+Km'bm
Yit1b;

Je: b - BaroBui Koedil[ieHT 32 KOX)KHY KOHTPOJIbHY POOOTY.

IlIxa/1a OLiHIOBAaHHSI
[ToTo4Hi ouiHkM 3a KOXHy ckiaagoBy (I, K, 1,...)

) Cyma . .
BUCTaBJIAThCA 3a 100-6a/1bHOIO IIKAJIO 3TiAHO 3 SautiE HanjionasibHa o1iHKa ECTS
10J10KeHHAM «IIpo KpuTepii Ta cUCTEMY OIiHIOBAHHS 90-100 BiZMiHHO A
3HAHb Ta BMiHb i IP0O PEUTHUHT 3/1006YBaYiB BUIIOI
) 82-89 o6pe B
ocBiTH» HTY «XIIl». o ﬁo 6ge c
. . . . 64-74 3a/10BiJILHO D
[liZicyMKOBa OLliHKa BUCTaBJSIETHCS BiZINOBIIHO [0 c0-63 3 - B
po3paxoBaHoi O 3 OKPYTJIEHHAM [0 HAUOJIHKIOTO 35_59 HaAOBlmeO X
I[IJIOT0 YKMCJIA B Oi/IbIIy CTOPOHY. - (nejfpﬂi%}:gzl;;aTKOBe
BUBYEHHH)
1-34 HezapnoBisnibHO F
(moTpi6HE MOBTOpHE
BUBYEHHS)

HopMu akaaeMiyHOI eTHKHM i IOJIITUKA KypCy

3m06yBay BUILOI OCBITH NOBUHEH JOoTpUMyBaTucs «Kogekcy eTUKH akaZieMiYHUX B3aEMOBIZJHOCHH Ta
no6poyecHocTi HTY «XIlI»: BUABAATHU JUCHUNIIHOBAHICTh, BUXOBAHICTh, JOOPO3UYJIUBICTD, YECHICT,
BignmoBiganbHicTh. KoHdikTHI cuTyallii MOBUHHI BiAIKPUTO 06rOBOPIOBATUCS B HABYAJbHUX IPyMax 3

HauionaAsHuit TeXHIYHUI YHIBEPCUTET

Komn'tomepHe npoekmy8aHHs1 CKAAOHUX MEXAHIYHUX CUCMeM : U e
‘XHPKIBCBKHH TIOAITEXHIYHUM IHCTUTYT »



https://blogs.kpi.kharkov.ua/v2/nv/dokumenty/normatyvni-dokumenty
https://blogs.kpi.kharkov.ua/v2/nv/dokumenty/normatyvni-dokumenty
https://blogs.kpi.kharkov.ua/v2/nv/dokumenty/normatyvni-dokumenty

BUKJIaJlaueM, a IPU HEMOXKJIMBOCTI BUpillleHHsSI KOHQJIIKTY — IOBOJAUTHCS 0 BijoMa ciBpoGIiTHUKIB
JYpEeKLil iIHCTUTYTY.

HopmaTuBHO-TIpaBOBe 3a6e3neYeHHs BIIPOBaKEHHS MPUHITUIIB aKkageMidyHoil jo6podecHocTi HTY
«XI1I» po3mimeHo Ha caiTi: http://blogs.kpi.kharkov.ua/v2/nv/akademichna-dobrochesnist/

IloroaxeHHA

Cuabyc noroxeHo 31.08.2026, : 3aBigyBau kadgenpu All
NPOTOKOI et g pekcanap YCTUHEHKO
Nel
31.08.2026 { . l"apaHT (0)11

WL Map'sana CTPUIKAK

HauionaAsHuit TeXHIYHUI YHIBEPCUTET

Komn'tomepHe npoekmy8aHHs1 CKAAOHUX MEXAHIYHUX CUCMeM : U e
”XHPKIBCBKHH TIOAITEXHIYHUM IHCTUTYT »
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