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JloKTOp TexHIYHUX HayK, IPOBiHUI HAaYKOBUH cliBpo6iTHUK Kadepu Teopil
i cucTeMH aBTOMaTHU30BaHOTO NIPOEKTYBAaHHA MeXaHi3MiB i MamiuH HTY
«XIII». locBizg po6oTu - 16 pokiB. ABTOp noHaj 200 HayKOBUX Ta HABYaJbHO-
MeTOAWYHUX Npaub. [IpoBifHuMM JekTop 3 AucuumIid: «KoMmn'roTepHe
MPOEKTYBAaHHA CKJIAJHUX MEXaHIYHUX CUCTEMY», «/IMHaMiKa MexaHIYHUX
CUCTEMD.

JleTa/bHillle PO BMKJIaJa4a HA CalTi Kapeapu

3arasbHa iHpopmanisa

AHoTanjisa

Jucuuniina «kKoM'ioTepHe NpOeKTYBaHHA CKJIaJHUX MeXaHIYHUX CUCTeM» CIIPSIMOBaHa Ha
y3araJlbHeHHs1 Ta CHCTeMaTHU3allil0 3HaHb, OTPMMaHUX IiJ] Yac BUBYEHHs KypCiB i3 KOMI'IOTEPHOTO
NIPOEKTYBaHHA Ta CKiHYEHHO-eJIEMEHTHOTO MO/Ie/IIOBaHHA. [i MeTOI0 € GOPMyBaHHSA Y CTY/IEHTIB
HaBUYOK BUKOPHUCTAHHS Cy4yacHUX 3ac06iB i METO/IB [1/is1 pO3p06KH CKJIaJHUX MAIIMHOOYAiBHUX
KOHCTPYKILiH.

MeTa Ta miji AUCHUIIIHA

MeTa AMCHUILUIIHM — HaJaTU CTYyZeHTaM 3HaHHS 3 OCHOB KOMII'FOTEpHOT0 NIPOeKTYBaHHSA CKJIaJHUX
MeXaHiYHHUX 06’EKTIB i cCCTeM, a TAKOXK 03HAWOMUTH 3 Cy4aCHUM MPOTPaMHUM 3a6e3Me4YeHHsM V raaysi
MalnHOOyAyBaHHs. JucuumiiHa « KoMI'loTepHe IPOEeKTYBaHHA CKJIaJHUX MeXaHIYHUX CUCTEM»
BUBYAE Cy4YyacHi METOAM Ta MiJIX0/H, 1110 3aCTOCOBYIOThCS MPU NPOEKTYBaHHI 1 aHa/1i3i MalIMHOOYAiBHUX
KOHCTPYKLi#. CTyleHTH 0NIaHOBYIOTb IPUHLMIM N06YA0BH TPUBUMIPHUX MO/Jieslell i BAKOHAHHA
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IH>KeHepHUX po3paxyHKiB 3a fonomorow CAIIP. Y nponeci HaBYaHHA PO3TIAAAIOTHCA METOLH
CKiHYeHHO-eJIeMEHTHOI'0 MO/leJII0OBaHHSA Ta ONTUMI3alii KOHCTpYyKLii. Kypc cnpssMoBaHui Ha
dbopMyBaHHA NPAaKTUYHUX HABUYOK 3aCTOCYBaHHA LIUPPOBUX TEXHOJIOTIH Y Cy4aCHOMY
MaIIMHOOY/IiIBHOMY TPOEKTYBAHHI.

dopmar 3aHATH

Jlek1ii, MpaKTUYHI 3aHATTS, CAMOCTiliHa po60Ta, KOHCYJIbTallii. [1iZICyMKOBUH KOHTPOJIb — iCITUT.

KoMneTreHTHOCTI

[HTerpa/ibHa KOMIIETEHTHICTh:

3/aTHICTb po3B’s13yBaTH CKJI/HI 33/1a4i i po6/ieMu y IPUKJIaAHIN MexaHili abo y mpoljeci HaBYaHH4,
1110 Nepeibavyae NpoBeJieHHs AOCAiKeHb Ta/ab0 3/1iicCHEHHS iHHOBAIliM Ta XapaKTePHU3YEThCs
HEBU3HAYEHICTIO YMOB i BUMOT.

3arasibhi komneteHTHOCTI 3K:

3K1.3paTHicTb BUSBJISATH, CTABUTH Ta BUPILLYBaTH iHXKeHEPHO-TEXHIYHI Ta HAYKOBO-NPUKJIAaJHI
Mpo6JIeMU.

3K2. 3paTHicTh BUKOPUCTOBYBATH iHOpMaIliliHi Ta KOMYHiKaliliHi TeXHOJIOTii

3K3. 3paTHicTb reHepyBaTH HOBI ifjei (KpeaTUBHICTD).

3K5. 3paTHicTh cnizikyBaTHCS 3 NpeJCTaBHUKAMU iHIIUX MpodeciiHUX rpyn pisHoro piBHA (3
eKcrepTaMH 3 iHIIKX rajy3ed 3HaHb/BHU/IiB eKOHOMIYHOI AisIIbHOCTI).

3K6. 3naTHiCTb BUMTHCA | OBOJIOAIBATH CyYaCHUMU 3HAHHAMM.

®daxoBi koMneTeHTHOCTI cnieniasibHOCTi (PK):

®K1. 3paTHicTh 3aCTOCOBYBATH BifIOBiHI METOAU i peCypcH cy4acHOI iHXKeHepil /J1s1 3HaxX0/JKEeHHS
ONTUMaJIbHUX pillleHb IIMPOKOT0 KOJIa iHKeHepHUX 33/1a4 i3 3aCTOCYBAHHAM CYy4YaCHUX MiJAXO/IB,
MeTO/iiB IPOTHO3yBaHHs, iHpopMaliiHMX TexXHOJIOTiH Ta 3 ypaxyBaHHSM HasiBHUX 06MeKeHb 3a YMOB
HeNoBHOI iHopMarii Ta cynepe4MBUX BUMOT.

®K2. 3gaTHicTh onucaTy, k1acudikyBaTH Ta 3M0/IeJII0BATH IIUPOKEe KOJIO TEXHIYHUX 06’ €EKTIB Ta
NpoLeciB, 0 IPYHTYETbHCS HA IJIM60KOMY 3HaHHI Ta po3yMiHHI Teopill Ta MPaKTHUK MeXaHi4HOi
iH>kKeHepil, a TAaK0X 3HAaHHAX CYMIXXHUX HayK.

®K4. 3paTHicTh 3p03yMisio i HeJBO3HAYHO JOHOCHUTH BJIACHI BUCHOBKHU, 3HAHHS Ta NOSICHEHHS [0
daxiBLiB i HedaxiBIiB, 30KpeMa i B Ipolleci BUKJIaAALbKOI 1isIIbHOCTI.

®KS5. 3acTocyBaHHS BiAnOBiJHUX METO/IB i pecypciB cyyacHoil iHxkeHepii Ha ocHOBI iHpopMaLiHHUX
TeXHOJIOTIH [IJ1s1 BUPillleHHS HIMPOKOT0 KO0J1a iHKeHepHUX 3a/,ay i3 3aCTOCYBaHHSIM HOBITHIX MiAXO/IB,
MeTO/IiB NPOrHO3yBaHHA 3 yCBiZJOMJIEHHSIM iHBapiaHTHOCTI PO3B’A3KiB.

Pe3ysibTaTH HaBYaHHA

PH1. 3acTocoByBaTH cnenjanizoBaHi KOHLENTyaJlbHi 3HaHHSA HOBITHIX METO/IB Ta METOAUK
NpPOEKTYBaHHS, aHa/i3y i J0C/iX)KeHHsI KOHCTPYKIiH, MallvH Ta/a6o npoueciB B raaysi
MallMHOOYAYBaHHS Ta CYMIXKHUX Ta/1y3s1X 3HaHb.

PH2. Po3p0o6/1iTH i cTaBUTH Ha BUPOOHUIITBO HOBI BUJU MPOAYKILii, 30KpeMa BUKOHYBATHU JJOCJIiHO-
KOHCTPYKTOPCBHKi po60TH Ta/ab0 po3poObJIATH TeXHOJIOTidHe 3a6e3MeueHHs IPOoIecy iX BUTOTOBJIEHHS.
PH3. 3acTocoByBaTH cMCTeMH aBTOMAaTH3allii /11 BAKOHAHHS AOC/i/P)KEHb, TPOEKTHO-
KOHCTPYKTOPCHKUX POBIT, TEXHOJIOTIYHOI Mi/IFOTOBKU Ta iHXKEHEPHOT0 aHaJli3y B MalIMHOOY/1yBaHHi.
PH4. BukopucToByBaTH Cy4yacHi MeTOJ 1 ONTHUMi3allii HapaMeTpiB TEXHIYHUX CUCTEM 3aCO0AMU
CHUCTEMHOI0 aHaJ/Ii3y, MaTEMaTUYHOT0 Ta KOMII'IOTEPHOTO MO/EJII0OBAHHS, 30KpeMa 3a YMOB HEINIOBHOI Ta
cynepe4nBoi iHpopmariii.

PH12. BMiTH BUKOHYBaTH MO/le/II0OBaHHS, CTATUYHUU Ta IMHAMIYHUH aHa/Ii3M KOHCTPYKILiM, MexaHi3MiB,
MaTepiaJiB Ta NIpoLeciB Ha CTa/lii IPOEKTYBaHHS 3 BUKOPUCTAaHHAM Cy4YaCHUX KOMII'FOTEPHUX CUCTEM.

06car AMCHMILTIHA

3aranbHui o6car aucnumiaing 150 rog. (5 kpeautiB ECTS): nekuii - 32 rof., npakTU4Hi po6oTu - 32
ro., caMocTiiHa po6oTa - 86 ro.
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IlepeAyMOBU BUBYEHHS AUCHUIUIIHU (MpepeKBi3UTH)

J1s ycniliHOTO MPOXO/XKeHHS Kypcy He0OXiITHO MaTH 3HAHHS Ta MPAaKTUYHI HABUYKU 3 HACTYTIHUX
aucuuIiib: «JliHilfiHa anre6par, «Pizuka», «/luckpeTHa MaTeMaTUKa», «Mo/ie/II0BaHHS CKJIAIHUX
cucteM», «OCHOBU TEOPETHUYHOI Ta NPUKJIa[HOI MexaHiku», KOCHOBU NPOEKTYBaHHSA MallWH», «HUcebHI
MeToAu», «[IpukiazHa Teopia npyHocTi», «OCHOBU aBTOMaTU30BaHOI'0 IPOEKTYBaHHA», «TexHos10ris
KOMIT'I0TepHOT0 MPOEeKTYBaHHA», «[[porpaMHi KOMILJIEKCH aHaJi3y Ta MPOEKTYBaHHs», «Mo/Ie/IT0BaHHS
00’eKTIB i MpoIIeCiB B KOMIT' IOTEPHUX CHCTEMAX».

0co06JIMBOCTi AUCIUIJIIHY, METOAM Ta TEXHOJIOTil HaBYaHHA

Jleknii 1poBOAATHCA iIHTEPAKTUBHO 3 BUKOPUCTAHHAM MYJIbTUME/IMHUX TexHOJOTii. Ha npakTUYHHUX
3aHATTSAX BUKOPUCTOBYIOTbHCS IOKPOKOBI MaTepiaJ/iv [iJ11 BAKOHAHHS po3paxyHKy. HaBuasibHi MaTepianu
JlocTymHi ctyaeHTaM yepe3 Google Drive.

[Iporpama HaBYaJIbHOI AUCHHUILIIHU

HaBuyaJsibHi 3aHATTA

Jleknii
Temu Jek1in KinbKicTb roguH
Tema 1. OcHoBM po6oTHu 3 MoayieM DesignModeler 2

3HariomcTBo 3 ANSYS. 3HatioMmcTBO 3 ANSYS Workbench. [llo Take ANSYS
DesignModeler. InTepdeiic DesignModeler. BnactuBocti reometpii. CAD Connections.
Konuenuii DesignModeler. KepyBanHus getansamu. Named Selection. CnisibHa
TOIOJIOTIf.

Tema 2. [lapameTpusanisa y DesignModeler 2
MeTtoau imnopTy A nigkaouyedb CAD. OgHo/IBOHANpaBJ/ieHe MiIK/JIYeHHS.
06po6bka napaMeTpiB.

Tema 3. OCHOBHi HABMYKHU po60TH B MoAy.J1i SpaceClaim 2
Po6ouuii npouec nonepeZHb0i 06po6KH 3a fJonomororw 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 neperJisgamMy. SpaceClaim Main Tools.

Tema 4. CTBOpeHHs reomeTpii 2
Pexxumu B SCDM. [HcTpyMeHTH Sketching. IHcTpymenTu 3D Modeling. JleTanizanis.

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

[TomnpeHi npo6JieMu 3 reoMeTpieto. BupimeHnus npo6semu One-by-One Vs All-at-

Once. CneyianbHUH iIHCTPYMEHT [JJis1 peMOHTY. O6po6ka reomeTpii STL.

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

Tema 7. Ilepegaya reometpii 3i SpaceClaim y Workbench 2
Ak 3amaBaTu MaTepian. Suppress/Activate for Physics. Named Selections Ta
Parameters. [lepeHecenHs Mmoei SpaceClaim y Workbench.

Tema 8. OCHOBHiI HABMYKM IIPU CTBOPEHHI CKiHYeHHO-eJIeMeHTHOI CiTKHU 2
OcHoBu ciTku. IHTepdeiic ANSYS Meshing. [IousaTTs reoMmeTpii. MeTo U CTBOpEHHS

ciTky. [liarHOCTUKA Ta 3py4HiCTb BUKOPUCTaHH4. [lapamMeTp Bifo6pakeHHS.

CTaTUCTUKA CITKYU Ta NOKa3HUKH CITKH.

Tema 9. MeToau CTBOpPEHHS CITOK 2
MeToau cTBOpPEHHS CiTKH AJ15 CiTKU AeTab/Tijo. CiTka 36ipKu, po3TasiAa€ThbCs

oKkpeMo. MeToi1 Ta aJICOPUTMHU [IJIS: TeTpaepajbHOI CITKH, leCTUTPaHHOI CiTKH, 2D

citku. 06’eAHaHHA KiBKOX Ty ciTKy. BubipkoBa ciTka. 3anuc nopsi/Ky CTBOpeHHs
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CiTKH.

Tema 10. [HcTpyMeHTH I/106a/IbHOT0 KEPYBaHHS IPU CTBOPEHHI CiTOK 2
BBesieHHs B ryio6a/ibHi 3aC00M KEPYBaHHA CITKO 3a 3aMOBYYBaHHSAM. 3arajbHi
eJIeMeHTH KepyBaHHS po3MipoM i po3munpeHi ¢pyHKIi po3Mipy. [1o6asibHa iHGsALS.

Tema 11. [HCTpyMeHTH JIOKAJIbHOTO KePYBaHHS IIPHU CTBOPEHHI CITOK 2
Jloka/ibHi eJleMeHTH KepyBaHHS CiTKOI0 (po3Mip CiTKH, yTOUHEHHs], KOHTPOJIb

BigmoBigHOCTI, iHdALisA TomO). K 3acTOCyBaTH JIOKaJIbHE KEpyBaHHSA? BIIMB

JIOKAJIbHUX eJIEMEHTIB KepyBaHH Ha CITKY.

Tema 12. fIKicTb CiTKM Ta JOJAaTKOBi TEMU 2
BrnuiuB siKoCTi ciTKU Ha pilteHHs. KpuTepii skocTti. MeTou nepeBipKU IKOCTI CITKH.
[HCTpyMeHTH AJ1s MOKpalleHHA IKOCTi ciTku. KoHuenis ciTku 36opku. MeToau Ta

3aco6u KepyBaHHS CiTKOI0 B 360pI1ii. BuMoru /1o ciTKH A1 MOAYJIiB SIBHOTO

Mojie/itoBaHHA. HasamrTyBaHHS Ha 0CHOBI Qi3uKMU.

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

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

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

rpadiku. HapanTaxkeHHs Ta onopu. JlemoHcTpauisi: User Interface ANSYS Mechanical.
Engineering Data. [IpricBoeHHs BylacTUBOCTEN MaTepiay. /leMoHCTpaLid:

Engineering Data.

Tema 14. [lonepeansa o6po6ka B ANSYS Mechanical 2
['eomeTpis. KonTakT. CucteMu kKoopAuHaT. IMeHoBaHi BUbipku. [eHepaTop 06’€KTIB.
[Hdopmauis npo BUGIp.

Tema 15. CTaTUYHMU CTPYKTYpPHHMH aHaIi3 2
OcHOBH JIiHIHHOTO CTATUYHOTO CTPYKTYPHOTO aHai3dy. 'eomeTpis. BiacTuBocTi

Matepiany. KonTtakT. [lapameTpu anasisy. HaBanTaxkeHHs1. Onopu. BifobpaxxeHHst
HaBaHTa)XeHb Ta 3aKpiljieHb. KOHTAaKT IPOTH 3aKpinyieHHd. PilnleHHs. Pe3yibTaTu.

JIiHilHI po3paxyHKU NPOTU HeJliHIHHUX.

Tema 16. [locto6po6ka, nepepipka, CAIIP Ta napameTpu 2
JemoHcTpauis: ANSYS Mechanical Postprocessing. [linomunu nepepisy. IHcTpymeHT

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

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

BukopucranHsa napametpa Workspace. OHoBeHHs1 mapaMeTpiB CAD.

3arasipbHa KiJIbKiCTbh TOJUH 32

IIpakTHYHi 3aHATTA

KinbkicTb Barosi

Temu npakTUUHHUX/ceMiHAPCbKUX 3aHATh rOLUH KoedilieHTH @
Tema 1. Eckizn 2 0,5
Tema 2. Moae/1Il0BaHHA 2 0,5
Tema 3. [lapameTpuyHuii 3mMilnyBaabHui 6ak CFD 2 1
Tema 4. Moell0BaHHS 6aJIKU Ta 060JIOHKH 2 0,5
Tema 5. CTBopeHHs ecki3iB y SpaceClaim 2 0,5
Tema 6. CtTBopeHHs reomeTpii y SpaceClaim 2 0,5
Tema 7. Po6oTa 3 mapameTpamu y SpaceClaim 2 1
Tema 8. OcHoBU cTBopeHHA ciTku FEA 2 0,5
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Tema 9. FEA MeTOAU CTBOPEHHS CITKH 2 1
Tema 10. CiTka 360pkH 2 1
Tema 11. CiTKa MoJeJIi KoJIeKTopa 2 1
Tema 12. OCHOBM MeXaHiKH 2 1
Tema 13. JBoBUMIpHUIi aHAJIi3 leCTEpEeHb 1 peloK 2 1
Tema 14. Hacoc B 360pi 3 KOHTAaKTOM 2 1,5
Tema 15. baikoBi 3'egHaHHSA 2 1,5
Tema 16. Ynpas/iiHHsI napaMeTpaMu 2 1,5
3arajibHa KiJIbKiCTbh FOAUH 32 i, a;=14,5
JlabopaTopHi 3aHATTA
He nepenbaueHi B LboMy Kypci
KoHTpobHI po6oTH
TeMu KOHTPOJILHUX POOIT Barogi

KoedilieHTH b
Tema 1. CTBopeHHs reomMeTpii 0,5
Tema 2. I[1o6yA0Ba CKiHUEeHHO-€eJIEMEHTHOI Mo eti 0,5
Tema 3. Po3paxyHOK MeXaHiYHHMX CUCTEM 1

m —

3arasiom i, bi=2
CaMocTiiHa po6oTa
OnpaunioBaHHA TEOPETHYHOr0 MaTepiansy
TeMu aJ11 CaMOCTiHHOTO BUBYEHHS KinbKicTb rogun
Tema 1. CTBOpeHHd Ta MO/ e/II0BaHHA reoMeTpii 10

[ToHATTSA Npo NJIOIMHM Ta ecKi3u. [HTepdeiic cTBopeHHs eckisiB. [laneni
IHCTpYMeHTIB A4 eckisiB. Ik ctrBopuTu 3D reomerpirw. Ak
3MiHuTH/TpaHcopMmyBaTu reometpito. KepyBanus getansamu. Konuennii 8 DM 3
TOYKH 30py CiTKU. 30BHIIIHE KepyBaHHs QaiiaMu.

BukonaTtu npaktudHe 3aBgaHHA: FEA - Macus.

BukonaTtu npaktudHe 3aBgaHHA: CFD - Kopnyc

BukoHaTu npakTruyHe 3aBAaHHs: OcHoBU DesignModeler

Tema 2. OuuieHHs reoMeTpii, Mogu¢ikanis 12
Tunogi npo6/ieMu 3 reomeTpi€to. [HcTpyMeHTH aHai3y. Chelia/ibHi iIHCTPYyMeHTH

JlUIsl peMOHTY. ABTOMaTH30BaHe ouuileHHs. [Ipukiaau. HaniBaBToMaTuyHi/py4Hi
IHCTpYMEHTH /Il PEMOHTY Ta BU/AJIEHHS eJIeMeHTIB.

BukoHaTu npakTh4He 3aBJaHHA: OuuineHHsa reometpil CFD

BukoHaTu npakTU4He 3aBJaHHA: OuuineHHsa reometpil FEA

BuKkoHaTH NpakTHU4YHe 3aBJaHHsA: ABTOMOGIbHUM criodsep FEA

Tema 3. MoaesnioBaHHsI 6aJ/10K i 060/JIOHOK 10
JliniiHi Tina. Jlinii 3 Tovyok. JliHii 3 eckisiB. JliHii 3 kpaiB. [loBepxHeBi Tina.

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

MOBEPXHS.

BukoHaTU pakTHU4He 3aBJaHHsA: KpoHIITelH

HauionaAsHuit TeXHIYHUI YHIBEPCUTET
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BukoHaTun I[MPpaKTU4YHE 3aBAaHHA: MO,Z[EJHOBEIHHH 0aJIK1
BukoHaTun I[MPpaKTU4YHE 3aBAaHHA: MO,Z[EJHOBEIHHH 000JIOHKH
BukoHaTu MpaKTU4YHE 3aBAaHHA: 2D KaMepa 3ropAHHA

Tema 4. MoaesroBanHAa ajasa CFD 10
EkcTpakuig pifjuHHOro Tijia. BHyTpilHe Tisio. 30BHIIIHE Ti0. Moaet0BaHHA

cuMeTpii. BoJloHeNpoHUKHA MiAiroToBKa TiJla Ta KOHGOPMHA CiTKa. Po3mupeHHs

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

MopentoBaHHSA NOBEPXHI HYJIbOBOI TOBLMHU.

BukoHaTu npakTu4He 3aBJaHHA: ki

Tema 5. CFD moaemoBaHHsA y SpaceClaim 12
Volume Extraction. Enclosure. Midsurface. Extend.

BukoHaTH npakTu4He 3aBaaHHsA: OcHOBU po6oTH y SpaceClaim

BukoHaTH npakTU4He 3aB/laHHA: BigHoB/eHHs reomeTpii /111 FEA Modeling

BukoHaTH npakTU4He 3aBJaHHA: BigHoBeHHs reomeTpii A1 CFD Modeling

BukoHaTH NpakTUYHe 3aBJaHHsA: BigHoB/IeHHS reoMeTpii y SpaceClaim

Tema 6. IHCTpyMeHTH Ta MeTOM IIPU CTBOPEHHI CKiIHYeHHO-eJIeMeHTHO1 14

ciTkn.

BukoHaTtu I[MpaKTU4YHE 3aBAAdHHA:
BukoHaTtu I[MpaKTU4YHE 3aBAAdHHA:
BukoHaTtu NpaKTU4YHE 3aBAaHHA:
BukoHaTtu NpaKTU4YHE 3aBAaHHA:
BukoHaTtu IMpaKTU4YHE 3aBAAdHHA:
BukoHaTtu I[MpaKTU4YHE 3aBAAdHHA:
BukoHaTtu NpaKTU4YHE 3aBAaHHA:
BukoHaTtu NpaKTU4YHE 3aBAaHHA:
BukoHaTtu IMpaKTU4YHE 3aBAaHHA:
BukoHaTtu NpaKTU4YHE 3aBAaHHA:
BukoHaTtu NpaKTUYHE 3aBAaHHA:
BukoHaTtu I[MpaKTU4YHE 3aBAAdHHA:

OcHoBu citku CFD

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

FEA Local Mesh Controls
3MilyBa/bHUN 6ak

CHapsag,

2D ocecuMmeTpuyHa IJIaCTUHA
ABTOMOOGi/IbHA 30BHIIIIHS aepoUHaMiKa
Shell Pressure Vessel

2D KoHiYHa KaMepa 3rOpsSIHHA

Tema 7. Po6oTa 3 ANSYS Mechanical
PosrusignyTH nogatkoBy TeMy: Quickstart ANSYS Workbench
PosrsiissHyTH foaaTKoBy TeMy: Quickstart ANSYS Mechanical

BukoHaTtu NPpaKTUYHE 3aBAaHHA
BukoHnaTtu MNpaKTU4YHEe 3aBAaHHA
BukoHnaTtu MpaKTU4YHEe 3aBAaHHA

: IMeHOBaHi BUOipkH
: lenepaTop 06’ekTiB 1
: leHepaTop 06’ekTiB 2

Po3riissHyTH oaTKOBY TeMy: IMeHOBaHi BUGipKH - Po6ouyunii apkyiu
Po3riigsHyTH fofaTKoBYy TeMy: [lepe3aBaHTaXKeHHs pilleHHA
PoaryiignyTu noaaTKoBy TeMy: By3/10Bi HaBaHTaX»<e€HHSA Ta OIIOpU

BukoHaTu MpaKTU4YHEe 3aBAaHHA
BukoHaTtu NPpaKTUYHE 3aBAaHHA

: 06po6OKa pe3y/IbTaTiB
: YnpaBJ/iiHHA NapaMeTpaMu

PosriisiHyTH floiaTKOBY TeMy: [lojlaTkoBa mocTo6pobka

18

3araJjibHa KiJIbKiCTb roAUH

TemaTukKa iHAMBiAya/IbHUX 3aBAAHb

Po3paxyHkoBo-rpadiuyHa po60Ta BUKOHYETHCS BIPOJOBXK CEMECTPY i 3ZIa€ThCA JI0 3a/IiIKOBOI'0 THXKHS.
TeMa BUOUPAETHCA CTY/IEHTOM i3 HaBeJIeHUX HUXKYE.

Temu iHAMBIAya/IbHOTO 3aBAAHHA

86

Tema 1. [IpoeKTyBaHHA Ta AOC/IiAKEHHS HANPYKeHO-4epopMOBaHOro CTaHy BOAOHAMipHOI GalITH

Tema 2. locaij;keHHS1 HaNIpy»KeHo-AedOopMOBaHOr0 CTaHy NMiHHOMHOI0 MPUCTPOIO JJis NPUBATHOI

Komn 'romepHe NpoeEKMy8aHHs CKAAOHUX MeXQHIYHUX cucmem

HauionaAsHuit TeXHIYHUI YHIBEPCUTET
«XapKiBCBKMIT HOAITEXHIYHMI IHCTHTY T »



MauCTepHi

Tema 3. [IpoeKTyBaHHS Ta AOC/AiJKEHHA HANPYKEHO-AePOpPMOBAHOI0 CTaHYy aBTOMOOGI/JIbHOT0O
AOMKpaTy

Tema 4. I[IpoeKTyBaHHSA Ta AOC/Ji)KeHHA MIiIHOCTi AnM3aliHepCbKOi Me6/1eBOI MOJIKH

Tema 5. [IpoeKkTyBaHHS Ta AOC/JiJKeHHA MiIJHOCTi KpaHy-nepeBaHTaKyBa4a

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

3arasibHa KiJIbKiCTh TOAMH 16

HedopmanbHa ocBiTa

3100yBa4 Ma€e MOXJ/IMBICTb [lepe3apaxyBaTH OKpeMi TeMHU ab0 Kypc LIJIAXOM: IPOXOKEHHS
npodeciiHUX KypcCiB YU TPeHIHTIB, OH/IAaWH-0CBITH, NpodeciiHUX cTaXKyBaHb, y cdepi, 110 Bignosigae
HaBYaJIbHUM LIJISIM JUCHUTIJIIHHU.

[l 3apaxyBaHHs HE0OXi/JHO HafiaTU: cepTUiKaT (eJIeKTPOHHUM a0 APYKOBaHMM) NPO NPOXOKEHHS
KypCy/CTa)KyBaHHs1, ONMC IPOrpaMy TPeHIHTy i3 3a3Ha4eHHAM 3MiCTy TeM, 00CAry Ta TPUBAJIOCTI

PeKoMeH/0BaHi KypCH, TPEHIHIH, CTAXKYBAaHHA

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

JliTepaTypa, HaBYaJ/IbHi MaTepia/iM Ta iHpopMaLiiiHi pecypcu

OcHOBHa JiiTepaTtypa

1. KapBaubkui, A. {I. MeTo/; CKiHUEHHUX eJIEMEHTIB Yy 3aja4yaxX MeXaHiKM CyLiJIbHUX Cepe/0BUILL.
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 :
nigpyydnuk / . A. TpuwanoBa, JI. I1. 3rypoBcbka, 10. B. Kupuuyk. - Kuis : KIII im. Irops Cikopcbkoro, Buj-
Bo «IlosniTexHika», 2022. - 180 c

3. Tpau B.M.,, [logBopHu#t A.B. Onip maTepianiB (crneniajibHUN Kypc), Teopist NPY>KHOCTI Ta
m1acTU4HOCTI. — 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.

JloaaTKoBa JjiTepaTtypa

1. lepeBenbko LA, CuBak P.I. KopoTkuii kypc onopy MaTtepianiB. - Binaunga: BHAY. - 2020. - 308 c.
2. [ly6enens B.I'., XinbueBcbkuii B.B., CaBuenko O.B. OcHOBU MeToy CKiHYeHHUX €JIEMEHTIB:
HaBuYaJIbHUH N0CiOHUK. — YepHiris: YATY. - 2007. - 287c.

IHdpopmauiiHi pecypcu

1. loBigka 3 nporpamu ANSYS

2. Kypc nekuiit Ta npakTukyMiB komnaHii ANSYS.

Cucrema OLiHIOBAaHHA

[liZicyMKOBa OLIiHKA 3 OCBITHBOI'O KOMIIOHEHTA BU3HAYAETHCA BiATIOBiJa/IbHUM JIEKTOPOM 3a TEMaMH,
BU/JAMH 3aHATh, TOLIO Y BiANOBIHOCTI A0 cuJabycy i € iHTerpajsbHOI0 OLIHKO pe3y/abTaTiB yCiX BU/,
HaBYaJIbHOI Ai/IbHOCTI 3106yBaya BUIoi ocBiTH. [1i/jcyMKOBa OlliHKa MOBUHHA Biflo6pa)kaTH BCi OI[iHKU
3a CKJIalOBMMU HaBYaJbHOIO [IPOLeCy 3 ypaXyBaHHAM iX BarOBUX NIOKa3HUKIB k:

HauionaAsHuit TeXHIYHUI YHIBEPCUTET

' .
Komn HomepHe NnpOEKMYB8AHHA CKAAOHUX MeXQHIYHUX cucmem ‘XapKiBCbKldﬁ HOAITEXHIMHMI IHCTHTYT »



https://www.ansys.com/services/ansys-learning-hub

[IoTOYHHU KOHTPOJIb KoHTposibHi po6oTH [nuBigyanibHe [lizcyMKoBUI

(mpakTuuHi, ceMiHapchKi,  (3a HasgBHOCTI), k, 3aB/laHHA KOHTPOJIb
JlabopaTopHi 3aHATTA), k4 (3a HasiBHOCTI), k3 (151 OK 3 icutom), k,,
0,4 0,3 0,2 0,1

Cyma koedilieHTiB MOBHHHA CKJIaAaTH oAuHUII0: ki + k, + k3 + k, = 1. Tlig6ip BaroBux koedilieHTIiB
MiICYMKOBOI OIIIHKH 3/IiCHIOE PO3POOHUK KYPCY.
Po3paxyHoK MmijicyMKOBO{ OI[iHKH TPOBOAUTHCS 32 popMyJ1010:

O=0-ki+K -ky+1-k;+1k-k,
Je: Il - cepesHbO3BaXKeHA cepeiHA OLiHKA 32 MOTOYHUH KOHTPOJIb
[ - ouiHKa 32 BUKOHAHHS iHAUBIAYa/bHOTO 3aBAaHHS
K - cepeiHbO3BaXkeHa OI[iHKA 3a KOHTPOJIbHI p060TH
IIK — o1jiHKa 3a NMiACYMKOBHUI KOHTPOJIb

_Hl'a1+H2 'a2+...+Hn'an

n
i=1

Jle:  a; - BaroBuu KoeQilieHT 3a KOXKHE MPaKTU4YHE (ceMiHapcbKe) a6o labopaTopHe 3aHSATTS.

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

ym b;
i=1"1
Jie: b - BaroBui KoedilieHT 32 KOX)KHY KOHTPOJIbHY pO6OTY.

IIIxa/1a oLiHIOBaHHSI
[ToTo4Hi ouiHKY 3a KOXHY ckiaaioBy (I, K, 1,...)
BUCTaBJISAIOTHCA 32 100-6a/1bHOO IIKAJ/IO0X0 3TiHO 3
oJ10keHHAM «IIpo KpuTepii Ta CUCTEMY OLiIHIOBAHHS

Cyma

Sautin HanionasbHa oniHKa ECTS

. o ; . 90-100 BigminHO A
3HaHb Ta BMiHb i 1PO PEUTUHT 3/,00yBayiB BULIO] 82-89 To6pe B
ocBiTU» HTY «XTII». 7581 Z[O6ge C
i . . . 64-74 3a/10BiJIBHO D
iIcyMKOBa OLjiHKa BUCTABJISIETHCS BiANOBIHO 10 60-63 3 - E
po3paxoBaHoi O 3 OKpYTJIEeHHAM /10 Hal6/IMKIOT0 4A0BLIbHO
1[IJIOT0 YUC/A B Oi/bIYy CTOPOHY. 35-59 He3a,£[.031ano FX
(moTpibHe g0oAaTKOBE
BUBYEHHS)
1-34 HesazoBinbHO F
(moTpibHE mOBTOpPHE
BUBYEHHS )

HopMu akaaeMiyHOI eTHKHM i IOJIITUKA KYpCYy

3100yBay BUIIOI OCBiTH MOBUHEH AO0TpUMyBaTHCA «KoJleKCy eTUKHY aKaieMiYyHUX B3a€EMOBITHOCHH Ta
no6poyecHocTi HTY «XII»: BUABAATH JUCIUTIIIHOBAHICTh, BUXOBAHICTh, JOOPO3UYJIUBICTD, YECHICTH,
BignoBifganbHicTh. KoHdikTHI cuTyallii NOBUHHI BiIKPUTO 06rOBOPIOBATUCSH B HaBUYaJbHUX IPyIax 3
BUKJIaJlaueM, a IPU HEMOXKJIMBOCTI BUpillleHHSI KOHQJIIKTY — IOBOJAUTHCS 0 BijoMa cniBpo6ITHUKIB
JAUpEeKLil IHCTUTYTY.

HopMaTrBHO-IpaBoBe 3a6e3Me4yeHHsI BIPOBa/XKeHHs NPUHLUINIB akajeMiuHoi fobpodecHocti HTY
«XI1I» po3mimeHo Ha caiTi: http://blogs.kpi.kharkov.ua/v2/nv/akademichna-dobrochesnist/
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https://blogs.kpi.kharkov.ua/v2/nv/dokumenty/normatyvni-dokumenty
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https://blogs.kpi.kharkov.ua/v2/nv/dokumenty/normatyvni-dokumenty
http://blogs.kpi.kharkov.ua/v2/nv/akademichna-dobrochesnist/

IloroaxeHHsa

Cuabyc moroJxeHo 31.08.2026, 3aBigyBau kadeapu All
npoToko./ Nel Osiexkcanap YCTUHEHKO
31.08.2026 TapanT OIl
Map'sana CTPUIKAK
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