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1. Onuc HAaBYAJBHOI JUCHHUILIIHA

XapakTeprucTuKa HaBYaJIbHOT

. . I"any3pb 3HaHb, HANIPSIM MiATOTOBKH, JTUCLUUTUTIHA
HaiiMeHyBaHHS TOKa3HUKIB

OCBITHBO-KBaTihiKAI[ITHUH PiIBEHB
neHHa popMa HABYAHHS

l"any3b 3HaHBb:
13 «MexaHiyHa 1HKEHEPIIY

(ump i Ha3Ba)

KinbkicTh kpenutiB — 7 CreriaibHicTh: Bubipkora
134«ABialiiiHa Ta paKeTHO-
KOCMIYHA TEXHIKA

(mm¢p i Ha3Ba)

Monynis — 2 L.

Pik miaroroBku:
3MICTOBUX MOJYIIB — 2 2019-i1
[nnuBinyansHe 3aBaaHHS:

1. PI'P «Ananiz 3aeanvnozo OCBiTHS IIporpama:
HJIC xecony «JIITaK# 1 BEPTOILOTHY

CcmpinonoodioHo20 Kpuiax» (ump i rasea) Cemectp
2. PI'P «Ananiz 3aeanvnozo

HJIC cmosxa waci»
(Ha3Ba)

3arajgpHa KUJIbKICT TOAUH —

210

Jlexuii

32

IIpakTn4Hi, ceMiHapchKi

TwxuaeBHX T'OJWH 1A

JIEHHOT (hOPMHU HABYAHHS: PiBeHnL BHIIIOT OCBIiTH: JaGopatophi
ayauTopHux — 64 Jpyruii (MarucTpchbKuit) 32 1o
CaMOCTIHHOT poOOTH (umdp i Hassa) A

cryneHTa — 146
Camocriiina pobora

92 rox.

InguBinyanbHi 3aBganns: 48

Bup koHTpOIto:
Icrimt

IpumiTka

CriBBiTHOLIEHHSI KIUTBKOCTI TOJMH AayIWTOPHHUX 3aHATh 1O CaMOCTIMHOI 1 IHAMBIIyaJbHOI POOOTH
CTaHOBUTD:
Uit AeHHo1 popmu HaBuaHHs — 64/146.
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2. MeTa Ta 3aBJaHHA HABYAJBLHOI AMCIUILIIHI
Metoro BUKIaNaHHS HaBYaIbHOI MucHUIUIIHU «[HXeHepHUi aHami3 eneMeHTiB AT» € HamgaHHS
0a30BOTrO0 YSBIICHHS ITPO BUKOHAHHS iHX)eHepHoro aHanizy HJIC enemMeHTiB KOHCTPYKIIii aBialiiiHO1
TEXHIKM MPH iX CTATUYHOMY HABAaHTAXKEHHI 3a JOMOMOTOK) METOAY CKIHYCHUX EJIEMCHTIB
pearizoBanoro B komm'totepHiii interposaniii CAD/CAE cuctemi ANSYS i ANSYS Workbench

3aBIaHHAM BUBYCHHS AUCIUILTIHU «[HXeHepHuil aHami3 eneMeHTiB AT» € OTpUMaHHS CTYACHTaMH
3HaHb MPO Cy4yacHE BUKOHAHHS iH)keHepHoro aHamizy HJIC enemeHTIB KOHCTpyKIIii aBiariiidHoOl
TEXHIKH 32 JJOTMTOMOTOI0 METO/ly CKIHUEHHX €JIEMEHTIB PEeali30BaHOTO B KOMIT'FOTEPHIN iHTETrpOBaHii
CAD/CAE cucremi ANSYS APDL i ANSYS Workbench
3rifHO 3 BUMOTaMH OCBITHBO-TIPOQECiHHOI TPOrpaMu CTYIACHTH TOBHHHI JOCSTTH TaKUX
KOMIIETCHTHOCTEI
IHTerpasibHa KOMIIETEHTHICTB:
31aTHICTh PO3B’SA3YBAaTH CKJIAQJHI 3a7avi 1 mpoOieMHu y raigys3i MPOSKTYBaHHS JIITaKiB 1 BEPTOIBOTIB Y
Mpoleci HaBYaHHS, IO Mepeadadae TPOBEIACHHS JIOCHIDKCHb Ta/a00 3MiHCHEHHS IHHOBAIlid Ta
XapaKTepU3y€eThCsl HEBU3HAYEHICTIO YMOB 1 BUMOT.
araneHi koMoereHTHocTi (3K)
3K1 — 3paTHICTh 10 aO0CTPaKTHOT'O MUCIICHHS, aHAIII3Yy Ta CUHTE3Y
3K2 — 3naTHicTh 3aCTOCOBYBATH 3HAHHS y PAKTUYHUX CUTYAIIsIX
3K5 — 3paTHicTh npuitmMaTi OOTpYHTOBAHI PillICHHS
3K8 — 31aTHICTH OIiHIOBATH Ta 3a0e3Me4yBaTH SIKICTh BUKOHYBAaHHUX POOIT
3K9 — 3naTHicTh IpoBEIEHHS TOCIIKEHb Ha BiAIOBIAHOMY piBHI
3K10 — BMiHHSI BUSBISTH, CTABUTH Ta BUPILTYBaTH MPOOIEMHU
daxoBi KOMOETEHTHOCTI crieltianbHocTi (DK)
@K1 — 3patHicTh (opMyIrOBaTH METY 1 3aBIaHHS JOCIHIIKEHHS, BUSBIATU INPIOPUTETH PO3B'A3KY
3aBJlaHb, BUOMpPATH i CTBOPIOBATU KPUTEPIi OLIIHKH
®K2 — 31aTHICTh 3aCTOCOBYBATH Cy4acCHI METOH JOCIIKEHHS, OI[IHIOBATH 1 MIPEICTABIIATH Pe3yabTaTh
BUKOHaHO1 po0oTH
®K4 — 3HaHHS 1 BMIHHS BUKOPUCTOBYBATH JIOCATHEHHS HAYKU 1 TEXHIKHM B POQeCiifHii AisTTbHOCTI
@®KS5 — 3gaTHICTh TOTOBUTH OIJISAIH, MyOJIiKallli 3@ pe3ybTaTaMi BUKOHAHUX JOCIIIKEHb
®K10 — 3garHiCTh 10 MPOBEICHHS TEXHOJOTIYHUX PO3PaXyHKIB MIANPUEMCTBA 3 METOI0 BHU3HAYCHHS
noTpeOu B epcoHalli, BApOOHMUO-TEXHIYHIN 0a3i, MaTepiaax, 3allaCHUX YaCTHHAX.
O®K14 — 3parHicTh po3poOJIATH MOZENI, AKl JO03BOJSIOTH MPOTHO3YBaTH 3MIHY TEXHIYHOTO CTaHy
00'eKTIB aBialliifHOI TEXHIKH, BIJCIIZIKOBYBAaTU MapaMeTpyu ePEeKTHBHOCTI I TEXHIYHOI eKcIlyaTauii Ha
0a31 CydacHMX aHaJIITHYHUX METOJIB 1 CKJIaJHUX MOJEIEH.
®K15 — 3patHicTh po3po0IATH IUIAHHU, IPOrpaMU i METOIMKU JOCIHIKEHb, MPaKTHYHI peKoMeHauii 3
BUKOPHUCTAHHS PE3YJbTATIB AOCTIIKEHb.
IIporpamHi pe3yibTaTH HaBYaHHS
[IPH1 — ®opmymnroBaTH MeTy 1 3aBJaHHS JOCHIDKEHHS, BUSBIATH TNPIOPUTETH PO3B'A3KY 3aBIaHb,
BUOUpPATH 1 CTBOPIOBATH KPUTEPIi OLIIHKH.
I[TPH2 — 3acTocoByBaTH Cy4YacHI METOAM JIOCTI/PKEHHS, OIIHIOBAaTH U MpPEACTABISATH pPE3yIbTaTH
BHKOHAHOI pOOOTH.
[TPH3 — BukopucToByBaTH 3aKOHM i METOJM MaTeMaTHKH, MPUPOJHIX, T'YMaHITAPHUX 1 €KOHOMIYHHMX
HayK TPU PO3B'SI3KY MPOQeciiiHuX 3aBIaHb, Y TOMY YHCII TPU PO3B'SI3KY HECTAHIAPTHHUX 3aBlIaHb, IO
BHUMAraroTh TJIMO0KOr0 aHajli3y iX CyTHOCTI 3 MPUPOJHIUUO-HAYKOBUX MO3HUIIIH.
[TPH6 — BukopucToByBaTH JOCATHEHHS HAyKH 1 TEXHIKU B podeciiHii AISUIbHOCTI.
I[TPH17 — Po3pobnsatu Mopemi, siKi J03BOJIAIOTH IMPOTHO3YBATH 3MiHY TEXHIYHOIO CTaHy OO'€KTIB
aBlalifHOT TEXHIKH, BIJICIIIKOBYBAaTH MapaMeTpu eQPEeKTUBHOCTI ii TEXHIYHOI eKcIUTyaTalrii Ha 0asi
Cy4aCHHMX aHATITHYHUX METOIIB 1 CKIIQJHUX MO/IEIICH.

VY pe3ynbTari BUBUEHHS HABYAILHOT AUCIUIUTIHU CTYJCHT TOBUHEH

3Hamu:
— 0a30B1 MOJOKEHHS METOAY CKIHUEHUX €JIEMEHTIB ISl BUKOHAHHs iHxXeHepHoro aHamizy HJIC
€JIEMEHTIB KOHCTPYKIIIi aBialliifHOI TEXHIKU MPH IX CTATUYHOMY HaBaHTa)KEHH;



ocuoBu pobotu B CAD/CAE cucremi ANSYS APDL i ANSYS Workbenchch;

METOAM MOJIEJIFOBAHHS €JeMeHTiB aBiamiiinoi texniku B CAD/CAE
cuctemi ANSYS APDL i ANSYS Workbench;

METO/IM CTBOPEHHS CKIHYEHO-CJIEMEHTHHUX MoJiesiel 00’ekTiB aBiamiinol TexHiku B CAD/CAE
cuctemi ANSYS APDL i ANSY'S Workbench;

meroan aHanizy HJIC eneMeHTIB KOHCTpPYKINi aBialliiHOI TEXHIKM MPU I1X CTAaTUYHOMY
naBantaxenHni B CAD/CAE cuctemi ANSYS APDL i ANSY'S Workbench
emimu:

— mpaimoBatd B Kowmm totepHii iHterposaniii cucremi CAD/CAE ANSYS APDL i ANSYS

Workbench

— CTBOPIOBATH KOMII ‘FOTEpHI MOJIEIII €JIEMEHTIB KOHCTPYKIIii aBialliiiHOT TEXHIKH;

— CTBOPIOBATH CKIHYCHO-EJIIEMEHTHI MOJIeNi 00’ €KTiB aBialliifHOT TEXHIKH,

— BuKOHYBaTHu po3paxyHku HJIC 00’ ekTiB aBialiifHOl TEXHIKU MPH iX CTATUYHOMY HABaHTAXCHHI,

— IIPOBOJIMTH IHXCHEPHUU aHaNi3 pe3yNbTarTiB, OTpuMaHuX mia 4ac po3paxyHky HJIC o6’extiB
aBialliiHOT TEXHIKU MPH iX CTATUYHOMY HaBaHTaXXEHH1

Mamu yae1eHHA.
— IIPO Cy4YacHi KOMITIOTEPHI CUCTEMH, SIKi BUKOPUCTOBYIOTHCS Il BUKOHAaHHS po3paxyHkiB HIIC
3a JIONOMOT'OF0 METO/Ty CKIHYCHUX CJICMEHTIB;
— IPO Cy4acHi METO/IM 1HKEHEPHOTO aHaJI3y eIEMEHTIB aBlalifHOT TEXHIKHU.
MikaucHMIUTIHAPHI 3B’ SI3KH: quciMIUTiHa 6a3yeThCs HA 3HAHHSX, OJIEPKAHUX TIPU BUBYEHHI
®dizuku, Martematuku, HapucHoi reomerpii Ta imxkeHepHoi rpadiku, Teopernmunoi MexaHiku, Teopii
MexaHi3MiB 1  MammH, Jleraneit = mammH, Onopy  marepiamiB,  Marepiaslo3HaBCTBA,
Aeporinporazoaunamiku, KoncrpyroBanus einemenTiB Ta arperariB APKT, Cucrem miTanpHOro amnapary,
Kowmn‘torepnoi cucremu KOMIIAC-3D, IurepoBaHoro mnpoekTyBaHHS JIITaKiB Ta BEpPTOJILOTIB Ta
[IpoekTyBaHHS CHIIOBUX YCTAaHOBOK.

3. IIporpamMa HaBYAJIbHOI TUCHMILTIHA
3microBuii MmoayJs 1.

CtBopennss CAD mopeJieii e1leMeHTIB KOHCTPYKIIiT JTiTAKIB Ta CKiHYeHO-eJ1eMeHTHOI CiTKH Ha iX
ocHoBIi. IIpoBenenHs anaJi3y pe3yJIbTaTiB pO3paxyHKIiB iHAUBIAYaJIbLHUX MoAeel

BCTYII

Merta Ta 3amaui kypcy. Kopotkuii 3mict kypcy. Ilepenik pexomeHmoBaHoi JiTepaTypu. OCHOBH
MeTOAy CKiHYeHHX eneMeHTiB. Ormsn komm’rorepHux interpoBaHux CAD/CAE cucrem Ta ix
MO>KJIMBOCTEH JIs MPOBEECHHS PO3paxXyHKIB 3a/1a4 B pI3HUX 0071acTIX HAYKH.

TEMA 1. 3azanoni sioomocmi npo CADICAE cucmemy ANSYS APDL i ANSYS
Workbench

3aranpHi  Bigomocti mpo CAD/CAE cucremy ANSYS. Crpykrypa Ta OCHOBHI MOMYJI.
[Tpu3HayeHHsS OCHOBHUX MOJYJIiB. KOPOTKHI OMKMC MOMXIJIMBOCTEH MPOrpaMu IS IPOBEACHHS YCiX
TUMIB aHAJI3y: CTPYKTYPHOTO, TEIUIOBOTO, elekTpomarHiTHOro, CFD Ta pi3HHMX THIIIB 3B’sA3aHUX
3ajad.

TEMA 2. Ocnosu pooomu ¢ CAD/CAE cucmemi ANSYS APDL i ANSYS Workbench
3amyck cuctemu ANSYS. Ommc ctpykrypu giamorooro Bikua ANSYS Product Launcher. Bxix y

cucremy. I'padiunuii inTepdeiic kopuctyBaua. ['padika ta Bubip 00’exriB. [Ipu3HaueHHs KiaBill
MmaHimynsatopa “mumi”. Crtpykrypa 6a3su nmanux B cucreMi ANSYS. Ilepenik Ta ommc TuIiB
pobounx daitmi cuctemu ANSYS.



TEMA 3. Ocnoséni  emanu  euxonanns  cmpykmypnoco ananizy ¢ CAD/CAE
cucmemi ANSYS APDL i ANSYS Workbench

Omnwc eramiB JUIsi BAKOHAHHS JIHIHHOTO CTPYKTYPHOTO aHAJI3y €JIeMEHTIB aBlaliifHuX KOHCTPYKIIIM.
[Mpemnporniecop (PREPROCESSOR). Pimennst (SOLUTION). IToctnpomecop (POSTPROCESSOR).

AHaJi3 pe3yabTaTiB pIIEHHS.

TEMA 4. Eman nonepeonix piwiens

Bubip tumy anamizy. Jleramizailis po3paxyHKOBOI Mojeni. BracTuBOCTI cuMeTpil po3paxyHKOBOL
mozeni. Bubip tuny enementa. [lopsgok ckiHueHoro eneMmeHTa. LIUIBHICTE CKIHYEHO-EJIEMEHTHOT
CITKH.

TEMA 5. Imnopm zeomempuunux 06’ckmie ¢ CAD/CAE cucmemy ANSYS APDL i ANSYS
Workbench

Onuc OCHOBHUX THUIIB (aiiiIiB, sSIKi MOYKHA BUKOPHCTOBYBATH JIJISl IMITOPTY T€OMETPUYHUX MOJIEIICH.
HamamryBanns mapametpiB iMrnopTy B cuctemi ANSY'S.

TEMA 6. Ocnosu mooenwsanns ¢ CAD/ICAE cucmemi ANSYS u ANSYS Workbench

Onuc iepapxiyHOi CTPYKTYypH TreoMeTpuuHux enemeHTiB B cuctemi ANSYS. Omnwmc wmetonis
MOJICITIOBAHHS: ‘3BepXy-BHU3” Ta ‘“3HH3Y-Bropy’ . [Ipumitusu. Poboua minonmna. Bynesi omepariii.
Tumm koopamHaTHHX cucteM. [loOymoBa TOYOK, JiHil, mOBepXoHb, 00’emiB. Omeparmii
Tpancopmariii reomerpuunux 00’ekTiB. [lodynosa CAD mopneni omopu migmunuuka. [lodymnosa
CAD mopgeni maryHa.

TEMA 7. Ocnosu CMBOPEHHA CKIHYEHO-e1eMeHmHoi  cimKu 6 CAD/CAE
cucmemi ANSYS u ANSYS Workbench

[Tpuznayenns atpudytiB 00’ektam CAD wmopeni. VYmopaBmiHHS OIUBHICTIO ciTku.  Ommis
SmartSizing. T'moOanbHe ympaBiIiHHA PO3MIPOM elleMeHTa. PO3Mip CKIHUEHOTO eJieMEeHTa 3a
3aMOBUyBaHHAM. JIOKanbHE YIpPaBIiHHSA PO3MIPOM CKIHUEHOIO elleMeHTa. 3MiHa Ta BHJAJICHHS
CKIHYEHO €JIeMEHTHOI ciTkH. Onuc Mojienelt Marepiais.

TEMA 8. Memoou  cmeopenns  ckinueno-enemenmnux  cimoxk ¢  CAD/CAE
cucmemi ANSYS u ANSYS Workbench

MeTtoa BUTBHOTO CTBOPEHHS CITKH. METOJ YIOPSIKOBAaHOTO CTBOPEHHS CITKH. METOJl CTBOPEHHS
citkm Hex-to-tet. CTBOpeHHS CITKM MeTOJOM eKCTpy3ii. CTBOpPEHHS CITKH METOJOM Sweep.
CTBOpeHHsI CKIHYEHO-€JIEMEHTHOI CITKM MOJEeNl Omopu MHiAmunHuKa. CTBOPEHHS CKIHYEHO-
€JIEMEHTHOI CITKM Mojeni mmaryHa. CTBOpPEHHS CKIHYEHO-E€JIEMEHTHOI CITKHM MOJAENl IIIUTIHTA.
CTBOpEHHSI CKIHUEHO-EJIEMEHTHOI CITKA MOJIEN1 KoJieca.

TEMA 9. Ocnosu nociunozo euoopy 06’ckmie 6 CAD/CAE cucmemi ANSYS u ANSYS
Workbench
Crtpykrypa joriuaoro Bubopy o0’ektiB B cuctemi ANSYS. Meroau noriunoro BuGopy 00’ €KTiB B

cuctemi ANSYS.

TEMA 10. Ocnosu 3a60AHHA CPAHUYHUX YMOE MA NPUKIAOAHHA HACAHMANCEHHA 00
Mmooeni onsa PiBHUX munie po3e'azyeanux 3a0ay 6 CAD/CAE

cucmemi ANSYS u ANSYS Workbench
Onuc JOCTYMHHUX Y CHCTEMI TPAaHMYHUX YMOB JJIS PI3HUX THIIIB PO3B'I3yBaHUX 3a]ady. 3aBJaHHS

rpaHMyHuX yMOB. CHMETpHYHI Ta aCUMETPUYHI TPaHUYHI YMOBH. 30CEepeIKCHE HaBaHTa KEHHS.
HaBantaxxenHs Ha mnoBepxHi. MacoBe (00'eMHe) HaBaHTaXeHHS. I[HepLiHI HaBaHTa)KEHHS.
HapanTaxeHHs Uig 3B’ I3aHUX 3aa4.

TEMA 11. Ocnoeni  gioomocmi npo mooyav Solution (Piwmenns) ¢ CAD/CAE
cucmemi ANSYS u ANSYS Workbench

Onuc momymo SOLUTION. HamamryBanus ommiil pemarens. Etany HaBaHTa)KeHHS, MIAIIATH Ta
KUTBKICTH iTepaniid. Omnuii ynpaBiaiHHS BUBOAOM pe3yiabTariB. OTpUMaHHS PIlLICHHS.
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TEMA 12. Ananiz pesynomamie piuwieHHA 3a O00NOMO2010 MOOYIAA NOCHRPOUECOPY
(POSTPROCESSOR) 6 CAD/CAE cucmemi ANSYS u ANSYS Workbench

Onuc TroJOBHOTO MOCTIPOLECOPY. 3YMTYBAaHHS pE3YNbTaTiB pimleHHA. ['padiune ysBICHHS
pe3yibratiB. [lpeicraBieHHst pe3ynbTaTiB y BUIJAI TaOnwimb. llpeacraBieHHs pe3ysbTaTiB Ha
BUOpaHOMY NUIsAXy. PoOoTa 3 elleMeHTHUMU TaOIHIISIMH.

TEMA 13. Pospaxynox H/]C Kponwimeiiny Hagicku azpecanty
[TpuknananHs 30BHINTHHOIO HABAHTAXCHHS JI0 KOHCTPYKIIiI KPOHIITEHHY Ta 3aBJaHHS TPAHUIHHUX
ymoB. Anani3z HJIC kpoHIITeliHY HABAaHTA)KEHOTO PO3MOIIJICHUM HABAHTAKCHHSIM.

TEMA 14. Po3paxynox H/IC wmamyna
[TpuknaganHs 30BHINIHBOTO HABAaHTAXKCHHS J0 KOHCTPYKIIIT IIaTyHa Ta 3aBAAaHHS TPAHUYHHUX YMOB

32 yMOB I'€OMETPUYHOI Ta CUJIOBOI cuMeTpii Mmojaeni maryHa. Anamiz HJC maTyHa HaBaHTaXeHOTO
PO3MOIIICHUM HAaBaHTAXKCHHSIM.

TEMA 15. Busnauennsa xoegpiyienmy Konyenmpauyii HanpysyceHv ¢ NaACMUHL 3 OMEOPOM
AHaJli3 MIaCTUHU 3 OTBOPOM HABAaHTAXEHO! PO3TATYIOUMM 3yCHIUIAM. Bu3HaueHHS Koe(ilieHT
KOHIICHTpAIlii HaNpy»XKeHb Ha OCHOBI aHaIi3y oTpuMaHux pe3ynsratie H/C mimactuau 3 0TBOpOM.

TEMA 16. Po3paxynoxk H/IC mosecmocminnozo yuainopy
AHali3 KJIacWYHOI 3a/1adi po3paxyHKYy TOBCTOCTIHHOTO IMJIIHAPY HaBaHTA)KEHOTO BHYTPILIHIM
THCKOM Ta TEMIIEPATYypPOIO.

TEMA 17. Pospaxynox H/IC nnockoi ghepmu
Amnaniz HIC KoHCTPYKIIiT TUIOCKOT epMHu.

TEMA 18. Amnaniz 3azanvrnozo H/]C nocoeoi cmiiiku waci
Po3paxyHok Tta anamiz 3aransHoro HJ/IC HocoBoi cTiiiku ¢epMoBO-06aq04HOi KOHCTPYKTHUBHO
CUJIOBOI CXE€MH, HABAHTAKEHOI 30CEPEIKEHUMH 3yCUILISIMH.

TEMA 19. Ananiz 3azanvnozo H/]C kecony cmpinosuonozo kpuna
Amnani3 3aransHoro HJIC B cuoBHX eleMEHTaX KECOHHOTO CTPLIOBUIHOTO KpWJia HaBAHTaXEHOTO

MONECPCUYHUM 3YCUILIAM.

3micToBuii MOayJIb 2.
Anajiz HAC TunoBuX ejleMeHTIiB aBialniiiHOT TeXHiKH

TEMA 20. Po3paxynok ey3na KpinjieHHA RACA}CupcbKo2o Kpicaa
Amnari3 3aranpHOro Ta JokaasHoro HC y By3:mi KpityIieHHS TacaXUPChKOTO Kpicha.

TEMA 21. Mooentosanns nonepeonsoi 3amaxcku 6 60amosomy 3'eOonanni
[TpuBOIATHECS METOIU MOJISIIOBAHHS MOIEPEIbO1 3aTSHKKU B O0ITOBOMY 3'€ THAHHI

TEMA 22. 3aoaua I'epya. Konmaxkm yuninopa 3 naowunoio
[TpoBoauThCs pimenHs 3anadi ['epia

TEMA 23. Bunpooysannus mamepianié Ha po3maAzy8aHH:
JleMOHCTpYETbCS MOXKIIMBICTh HENIHINHOI 3a1adi Ha MPHUKIaAl PO3TATYBAaHHS IWJIIHAPUYHOTO
3pa3ka

TEMA 24, Ilapamempuune 00cnioxiceHH aepooOuHaAMIYHUX XAPAKMEPUCMUK KPUla
JIeMOHCTPYETHCSI MOXKIIMBICTh MMAapaMETPUYHOTO JOCITIDKEHHS aepOJMHAMIYHUX XapaKTEPUCTUK
Kpuia

TEMA 25. Pospaxynok 3azanvnozo HJ/[C kpuna 3 ypaxy8annam po3nooiny aepoouHamiunoz2o
HAGAHMAIICEHH

Posrnsnyra 3amaga  pospaxyHky 3aranpHoro HJIC kpunma 3 ypaxyBaHHSM — pO3HOJIUTY
AepOAMHAMIYHOTO HABAHTAYKECHHSI.



4. CTpyKTypa HaBYAJbHOI JUCHUILTIHA

Kinekicts roauu

neHHa hopma

HazBu 3MicTOBUX MOJTYJIIB 1 TEM -
y TOMY 9HCIT

yeporo ‘ ‘ a0 ‘ 1HT ‘ c.p.

J | 1O
1 | 2 | 3 ] 4 | 5 | 6 | 7

3microBuii MmoayJsb 1.
Cmeopennsa CAD mooeneit enemenmie koncmpykuyii 1imaxie ma cKiHueHo-eJ1eMeHmHOT CimKu Ha iIX
ocnogi. Ilposedennsa ananizy pezyiomamis po3paxyHkie inOugioyaibHuUxX mooeeil.

1. Bceryn. Meta ta 3agaui kypcy. KopoTkuii 3mict 1 1 1 2
Kypcy. [lepenik pekoMeHI0BaHO1 JIiTepaTypu

2. 3aransni Bitomocti npo CAD/CAE cuctemy 7 1 1 9
ANSYS

3. Ocnogu pobotu B CAD/CAE cuctemi ANSYS 5 1 1 2

4. OCHOBHI eTay BUKOHAHHS CTPYKTYPHOTO 2 1 1 5
ananizy B CAD/CAE cucremi ANSY'S

5. Eran monepeaHix pilieHb 1 1 1 2

6. Immopt reomerpuunux 06’extiB B CAD/CAE 9 1 1 9
cucremy ANSYS

7. OcHou monemoBanas B CAD/CAE cucremi 12 1 1 2
ANSYS

8. OCHOBM CTBOPEHHSI CKIHUEHO-CJIEMEHTHOI CITKH 3 1 1 2
B CAD/CAE cuctemi ANSYS

9. Meroau CTBOPEHHS CKIHUEHO-EIEMEHTHUX CITOK 4 2 5 2
B CAD/CAE cuctemi ANSYS

10. OcHoBHM J0T1YHOrO BUOOPY 00’ €KTIB B 2 1 1 2
CAD/CAE cuctemi ANSYS

11. OcHoBuM 3aBAaHHS IPAHUYHUX YMOB Ta
MPUKJIAJAHHS HABAHTAKEHHS J10 MOJIeINI JJIst 5 9 2 4
pi3HuX TUMIB po3B's3yBanux 3anad B CAD/CAE
cucremi ANSY'S

12. OcHoBHi BigoMocTi mpo Moaysb Solution 4 1 1 5
(Pimenns) B CAD/CAE cuctemi ANSYS

13. AHai3 pe3ynbTaTiB pillIeHHS 32 TOTIOMOT OO
Moayist moctiporecopy (Postprocessor) B 6 1 1 9
CAD/CAE cuctemi ANSYS u ANSYS
Worcbenh

14. Pozpaxynox HJIC kpoHmiTeliny HaBiCKU 4 1 1 2
arperaty

15. Po3paxynok H/IC matryna 3 1 1 2

16. Buznavyenns Koe(biuiegTy KOHIIEHTpaLii 4 1 1 9
HaNpy>KeHb B IUTACTHHI 3 OTBOPOM

17. Po3paxyHok H/IC TOBCTOCTIHHOTO LIMJIIHJIPY 5 1 1 2

18. Po3paxynok H/IC miockoi ¢pepmu 4 1 1 2

19. Anamni3 3araibHOTO HJIC mocoBoro 4 9 5 24 4
CTOsIKa I1aci

20. AHa}nls 3arayibHOTO H/IC kecony 9 9 5 24 4
CTPLIONOAIOHOTO KpuiIa

Pa3om 3a 3micToBuM MoayJem 1 142 24 - 24 48 46




1 | 2 | 3 | 4 | 5 6 | 7
3MmicToBMii MOaY.Ib 2.
Ananiz H/[C munoeux enemenmie agiauiitHoi mexHiKu.
21. Po3paxyHOK By3J1a KpIIUICHHS Maca)XKUPCHKOTO
Kpicia 1 1 8
22. MopentoBaHHS NONEPEIHBOT 3aTSHKKU B
00JITOBOMY 3'€THAHHI 1 1 10
23. 3anada 'epiia. KoHTakT 1uutiHapa 3 mIOMKWHOK 1 1 10
24. BunpoOyBaHHs MaTepiaiiB Ha PO3TATYBaHHS 1 1 8
25. IlapamerpuuHe TOCIHIIHPKCHHS aepOJUHAMIYHUX
XapaKTEPUCTUK KPHJIa 2 2 8
26. Pospaxynok 3arampHoro HJIC xpuma 3
ypaxyBaHHSIM po3MmoaiTy aepOIMHAMIYHOTO
HABaHTA)KCHHS 2 2 8
Pa3om 3a 3micToBUM Moy/1eM 2 68 8 8 52
Ycboro roaguH 210 32 32 48 92
S. Temu ceMiHAPCHLKUX 3aHATH
No KinbkicTb
Ha3sa temu
3/ TOIUH
He nepedbaueno npoecpamoro
6. TeMu NpaKTHYHUX 3aHATH
No Kinbkictb
Ha3sa Temu
3/ rOIUH
He nepeobaueno npozpamoro
7. Temu 1a00paATOPHUX 32AHATH
No Kinbkictb
Hasga remu
3/ TOINH
1. |OcuoBu po6otu B CAD/CAE cucremi ANSYS i ANSYS Workbench. I[Tinroroska 4
TeOMETPHUYHUX MOJIENIEH.
2. |CTBOpeHHs CKiHueHO-eneMeHTHHX Mojenei B ANSYS i ANSYS Workbench 2
3. |Po3paxynok 3aransHoro HIC ¢pepMeHHOT KOHCTPYKIIii 2
4. |PospaxyHok nokansHoro HJIC eneMeHTiB KOHCTPYKIIii 4
S. |BusHaueHHs Koe(illicHTY KOHIIEHTpAILii HAPYKEHb B TIACTHHI 3 OTBOPOM 2
6. |Pospaxynok HJIC 3 ypaxyBaHHAM KOHTaKTHOI B3aemoii. 3amada [epia. 4
7. |Pospaxynok HJIC 3 ypaxyBaHHSAM HeiHIMHMX BIaCTHBOCTEH MaTepiany 2
8. |Pospaxynok HJIC 3 ypaxyBaHHSM TeMIIEpaTypPHHX HAIPyXKeHb 4
9. |IlapameTpuyHE TOCHIIKEHHS a€POAUHAMIYHHAX XapaKTEPUCTUK KpHJIa 4
10.|Po3paxynok 3aramsHoro HJIC kpwmia 3 ypaxyBaHHAM PO3MOJAUTY aepOJIUHAMIYHOTO 4

HaBaHTaXCHHA
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8. Camocriiina pob6ora

No Kinbkicth
Hasga temu
3/ TOIUH
3micToBmii MOayJab 1.
1 |BuBueHHS OCHOBHUX MEHIO iHTepakTUBHOTO iHTepdeiicy cuctremu ANSY'S 2
2  |HanamrryBanHs Bizyanizaiii Ta opientanii moaeni B cuctemi ANSYS 2
3 |OcBoenns rpadigaoro BuOopy 00’ ekTiB MOAei 4
4 BuBuenns ocHoBHuX MoxuirBocTer Moyt PREPROCESSOR 12
5 |BuBuenns ocHoBHUX MoimBocTer Moayist SOLUTION 10
6 BuBuenns monenei matepianis, goctynHux B cuctemi ANSYS 2
7 BuBuenHs ocHoBHUX MoxunBocTeil moayiasi POSTPROCESSOR 12
3micToBuii MOTYJIb 2.
BuBueHHS OCHOBHUX MEHIO iHTE€pakTUBHOTO iHTepdeiicy cuctemu ANSY'S 12
Workbench
OcBoenns rpadiunoro Bubopy 06’ extiB moaeni ANSYS Workbench 12
BuBuennst Mmojienieii marepianis, noctynaux B cucremi ANSYS Workbench 14
BuBYeHHS OCHOBHHMX MOXKIMBOCTEH Moayis Static Structural 14
Pa3zom 98
9. InauBiaya/IbHi 3aBIaHHS
No Kinbkictb
Hasga temu
3/m TOJINH
1 Ananiz 3acanvnoeo HJ[C kecony cmpinonodionozo kpuia 24
2 Ananiz 3aeanvnoeo HJ{C cmosxa waci 24

10. MeToau HaBYAHHSA

[IpoBeneHHsT MPAKTUYHUX 3aHAThH, IHAUBIAYaTbHI KOHCYIbTAIil (MpU HEOOXIAHOCTI), caMOCTiiiHa

po0oTa CTYAEHTIB 3a MaTepiajamH, OnyOJiKOBaHUMHU Kadeaporo (METOIWYHI MOCIOHUKH) Ta BEIy4YUMU
aBlallifHMMU  Opra”izalisiMM, KOPHUCTYBaHHS MarepiajaMu Mepexi Internet
MaTepiajJaMu po3MILIEHUMH Ha cailTi kadeapu.

11. MeToau KOHTPOJIIO

BUTJISAIL 3aTTIKY.

11.Po3noaia 6auaiB, siki OTPUMYIOTH CTYI€HTH

Ta CJICKTPOHHUMH

[IpoBeaeHHSI TOTOYHOTO KOHTPOJIIO, MUCHbMOBOTO MOJIYJIBHOTO KOHTPOJIIO, (DiHATHHUN KOHTPOJb Y

12.1. Po3noain 6aJiB, IKi OTPUMYIOTH CTYAeHTH (KLIbKICHI KpUTEPil ONIHIOBAHHA)

[Toroune TecTyBaHHS Ta camMoCTiiiHa poboTa

[TincyMKoBuUiA TECT
(icnut) y BUnamKy

3MICTOBHI MOZTYIID | . y BukoHaHHs 1a60paTOpHUX BiIMOBH Bl Oanip | Cyma
1 3micToBHT MOIYIIb 2 POGIT IOTOYHOTO TECTyBAHHS
T1-T20 T20 — T26 Ta JOIIYCKY A0 3aJIKy
25 25 50 100 100

T1, T2 ... T12 — TemMu 3MiCTOBUX MOJIYIIIB.

12.2. SIkicHi KpuTepii OLiHIOBAHHS

HeoOxigawuii 06csT 3HaHb AJIs OJIepP:KaHHS TO3UTHUBHOI OI[IHKU:
3anoBisibHo (60-74). Tloka3ard BCTAHOBJICHHWN MIiHIMyM 3HAHb. 3aXHUCTHTH BCi 1HIWBIAyaIbHi

3aBAaHHA Ta 34aTU TCCTYBAaHHS.

Hoope (75-89). TBepmo 3HATH MiHIMYM, 3aXUCTUTH BCi IHAWBIAyaabHI 3aBaaHHs, BUKoHaTH BCi KP.
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Bigminno (90-100). 3naTi BCi KOHTPOJIbHI TOUKH 3 OI[IHKOIO «BiAMIHHO». JIOCKOHAILHO 3HATH BCI
TEMH.

HeoOxigauii 06csr BMiHb 11 OJIep>KaHHS MO3UTUBHOT OIIHKHU:

3anpoBisibHo (60-74). Tloka3aTd BCTAHOBICHHMI MIHIMYM 3HAHb Ta YMiHb. 3aXHCTUTH BCI
IHAVBIAYyaIbHI 3aBIAHHS Ta 3aTH TECTyBAHHSL.

Hoope (75-89). TBepmo 3HATH MiHIMYM, 3aXHUCTUTH BCI IHAMBIAyaabHi 3aBaaHHs, BUKoHATH Bei KP.

Bigminno (90-100). 31aTi BCi KOHTPOJIbHI TOUKH 3 OI[IHKOIO «BiAMIHHO». JIOCKOHA/ILHO 3HATH BCI
TEMH Ta YMITH 3aCTOCOBYBATH iX.

12.3 Kpurepii oniiHioBaHHsI po0OTH CTY/JeHTa NPOTATOM CeMeCTpPy

3amoBinbHo (60-74). Maru MiHIMYM 3HaHb Ta YMiHb. BiimpamiooBaTH Ta 3aXUCTUTH BCI
nabopaTopHi poOOTH Ta JOMAIITHI 3aBIaHHS.

Hoope (75 - 89). Teepmo 3HaTh MiIHIMYM 3HaHb, BHKOHATH YCi 3aBiaHHs. [loka3aTu BMiHHS
BUKOHYBaTH Ta 3axWIaTH Bci JjabopaTopHi poOOTH B OOYMOBIEHHUN BHUKJIaJadeM CTPOK 3
OOTPYHTYBAHHSM DIillICHb Ta 3aXO0JIiB, SIKi 3aIIPOMIOHOBAHO Yy po0OTaxX.

Biagminno (90 - 100). IToBHO 3HAaTH OCHOBHi Ta JOJATKOBHE MaTepiaj. 3HATH YCi TEMH.
OpienTyBaTHcs y WiApyYHHKaX Ta TOCIOHMKAax. bBe3noMMIKOBO BHKOHYBAaTH Ta 3axHUINATH BCi
nabopatopHi poOoTH B OOyMOBIEHHI BHKJIaJadeM CTPOK 3 JOKJIAJAHUM OOIPYHTYBAHHSIM pIIICHb Ta
3axO0/IiB, SIKi 3aIIPOIIOHOBAHO y POOOTAaX.

HIkauaa ouinoBanusa: HagionaabHa ta ECTS

Cywma OauiB 3a Bci Ouirka Omninka 3a HaI[lOHAJLHOKO IIKAJIOI0
BUAH HABHATIBHOL ECTS JUISL €K3aMeHY, KypCOBOTO IS 3AITIKY
ALIIBHOCTI POEKTY (poOOTH), IPAKTUKHU
90 — 100 A BIAMIHHO
82-89 B
74-81 C Aobpe 3apaxoBaHO
64-73 D .
60-63 E 3aJIOBITHHO
35-59 EX HE3aJIOBLIBHO 3 MOKJIMBICTIO HE 3apPaxOBaHO 3 MOXKIIUBICTIO
MTOBTOPHOTO CKJIAJTaHHS MOBTOPHOTO CKJIAJAHHSI
HE3aJI0BUIHHO 3 000B’SI3KOBUM | HE 3apaxOBaHO 3 000B’I3KOBUM
0-34 F MTOBTOPHUM BUBUYCHHSIM MOBTOPHUM BHBUYCHHSM
JTUCITUATITIHA JUCITUATITIHA

13. MeToauyHe 3a0e3nme4eHHA
Koncmektn nekiiii Ta miTeparypa, KOTpa 3HAXOAMTHCS B O10J10TEIll, METOAWUYHOMY KaOiHETI Ta B
CIEKTPOHHOMY BHIVIAJI Ha cepBepl KadeApu MPOEKTYBaHHS JITaKiB Ta BEPTOJBOTIB (Iepelik
MIPUBOJIUTHCS HIDKYE Y po3iiil 14 naHoi mporpamu).

14. PexomeH10BaHa JliTepaTypa
ba3zoBa:

1. AHanu3 HanpsHKeHHO-IAC()OPMUPOBAHHOTO COCTOSIHHUS aBUAI[MOHHBIX KOHCTPYKIIMH C MOMOIIBIO
cuctembl ANSYS [rekcr] / B.H. Aammunos, A.I'. I'pebenukos, [[.}O. JImutpenko u ap. — X. Har.
Aspokocm. YH-T “XAN”, AHTO “KHK”, ANSYS INC., 2008. — 410 c.

2. Merononorusi WHTETPUPOBAHHOTO TMPOCKTUPOBAHKS M MOJECIUPOBAHUS COOPHBIX CaMOJIETHBIX
koHCcTpyKuui [Tekct] / A.I'. I'pebenunkoB. — X.: Harl. aspokocm. yH-T «XAW», 2006. — 532 c.

3. Ananmm3 HamnpsHKCHHO-IE(POPMHPOBAHHOTO COCTOSIHHSI aBHAIMOHHBIX KOHCTPYKIUH C TIOMOIIBIO
CHCTEMBI ANSYS: Vueo. nocooue B 2 q, [Texer] /
A.Il'. I'pebenukos, C.I1. Cernmuunsiii, B.H. Kopons, B.H. Aanmiios — X.: Harl. aspokocm. yH-T
«XAN», CADFEM GmbH, AHTO «KHK», 2002. — 4.1 — 310 c.
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4. Meron KOHEUHBIX AJIIEMEHTOB B 3a/1a4aX CTPOUTEIHHON MEXaHHMKH JIETaTeIbHBIX alnapaToB: yuel.
nocobue mis By30B [Tekcr]| / M.®. Obpasnos, JI.M. CasenbeB, X.C.Xa3zanoB— M.: Beicml. mik.,
1985. - C. 325 — 328.

5. IlpoexktmpoBanme  camoyieToB:  YueOHMK i1 By3oB  [texkcr] /  C.M.  Erep,
B.®. Mummn, H.K. Jluceiiue u ap.; Ilox. pen. C.M. Erepa. — 3-e u3x., mepepab. u jgom. —
M.: Mammnoctpoenue, 1983. — 616 c.

6. IIpoextupoBanue BeprosnieroB [Tekct| / B.C. Kpusnos, S.C. Kapmos, JI.U. JloceB. - Y4yeOHUK. -
XapwkoB: Harr. aspokocm. yH-T "Xapbk. aBuail. uH-T", 2003. - 344 c.

7. OCHOBBI 00IIIETO TPOSKTUPOBAHUS CAMOJICTOB C Ta30TypOMHHBIMU JABUTATEISIME: Yueb. mocobue B
2 4. [tekcr] / banabyes I1.B., berukoB C.A., I'pebennkoB A.I'., Kengouenko B.H., KoObuissHCKMiA
A.A., Msnma A.K., Psokos B.U., Ileruisea T.I1. — X.: Ham. aspokocm. yH-T «XAW», 2003. — Y.
1-454c.—-4.2-390c.

8. CALS (Continuous Acquisition and Life cycle Support — HempepbiBHas HWHGpOpPMAIOHHAS
MOJIJICPKKA JKU3HCHHOTO IMKJIa W3/enus) B aBuacTpoeHun [Ttekct]| / bparyxun A.l'., [laBbinoB
10.B., Enucees 10.C., [1aBnoB 10.b., Cypos B.U.; [lox pen. A.I'. bparyxuna — M.: U3n-so MAU,
2000. — 304 c.

9. CompoTuBieHHe YCTAIOCTH 3JIEMEHTOB KOHCTpYKLui [TekcT] / A.3. Bopo6res, b.1. Onbkun, B.H.
CrebeneB u ap. — M.: MammHoctpoenue, 1990. — 240 c.

10. CnpaBouHnuk no conpoTuieHuto marepuanoB [Tekct] / [Tucapenko I'.C., SxosneB A.Il., MaTBeeB
B.B. — 2-¢ u3x., nepepad. u pon. — K.: Hayk. nymka, 1988. — 736¢.

11. Koaddummentsl  KOHHEHTpauuu  HanpsokeHwid. [padukum  u  dopmynsl  ans pacuera
KOHCTPYKTUBHBIX 3JIEMEHTOB Ha MpouHocTh [TekcT] / [Terepcon P. — M.: Mup, 1977. — 302 c.

12. Crawford, John. Guidelines for good Analysis: A step-by-step process for obtaining meaningful
results // ANSYS Solutions. — Fall 2003. — p. 69-74.

13. Crawford, John. Interpreting Your Analysis Results: Spend time reviewing the answers to
understand what they really mean // ANSYS Solutions. — Spring 2004. — P. 36-38.

14. Release 14.0 Documentation for ANSYS. Element Reference. Element Library, ANSYS Inc.,
2011.

15. Release 14.0 Documentation for ANSYS. Basic Analysis Guide. Loading. Defining Pretension in
a Joint Fastener, ANSYS Inc., 2011.

16. Release 14.0 Documentation for ANSYS. Basic Analysis Guide. The General Postprocessor
(POST1). Reading Result Data into the Database. 5.1.3. Creating an Element Table

JlonomizxkHa:

1. TIIpoextupoBanue jerkux camoneroB [rtekct] / bamsrun A.A, MyxamenoB @.A. — M.:
Mammunoctpoenue, 1978. — 208 c.

2. [IlpoektupoBaHme TrpaxxgaHCKUX camoneToB: Teopuu u wmeroabl [tekcr] / W.S. Katbeipes,
M.C. Heiimapk, B.M. Illeitnun u np.; Ilox pen. I'.B. HoBoxwumoBa. — M.: MammHocTpoeHue,
1991. - 672 c.

3. Aswmactpoenue: JlerarenpHbIe ammaparsl, ABUTATEH, CHCTEMBbI, TexHoJoru [Tekct] / Komr. A20
aBTOpoB; of pea. A.I'. Bparyxuna. — M.: Mammnoctpoenue, 2000. — 536 c.: ni.

4. Marepuansl koH(pepernnu monp3oBateneit ANSYS. — M., 2005

5. CnopaBouHUK o KOHILICHTPALIUU HaIpsDKEHUN [Tekcr] / CaBun I'H.,
Tynpunit B.U. — K.: Buma mkomna, 1976. — 412 ¢

15. Indopmauiiini pecypcu
1. Caiit xadenpu npoekTyBaHHs JiTakiB Ta BepToiapoTiB K103.Khai.edu.
2. Cepsep kadenpu MpoeKTYBaHHS JITAKiB Ta BEPTOIHOTIB.
3. Pecypcu mepexi Internet


mailto:k103@d4.khai.edu

