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1 BATAJIBHI METOJANYHI BKA3IBKHA

Meta gucuumutinu «IHXEHEpHI pO3paxyHKH Ta MPOEKTYBAHHS
B CAE-cucremax» — oO3HaHOMJICHHS CTYICHTIB 3 METOJaMHU
KOMIT FOTEPHOTO MOJICITIOBAaHHS B TAKETaX CKIHYEHO-EJIEMEHTHOTO
aHanizy. HaBunutu GakanaBpiB po3poOJIATH aJeKBaTHI pPO3PaXyHKOBI
CXeMHU 1 BHUKOPUCTOBYBAaTH iX [UIsl OLIHIOBAHHS HaIpyXKeHO-
nehOopMOBAHOTO CTaHy JeTallel Ta METATOKOHCTPYKIIIH.

3aBgaHHsi —  pPO3BUTOK  HABUYOK  KOMII FOTEPHOTO
MOJICITFOBAHHS ISl PIIICHHS 3a7a4 MIITHOCTI W CTIMKOCTI JieTajeit Ta
METAIOKOHCTPYKITIH.

Y pe3ynbraTi BHBUCHHS HABUYAIBHOI JTUCIUILUIIHA CTYJCHT
MIOBUHCH OTPUMATH:

3arajbHi KOMIIETEHTHOCTI:

- 3KI1. 3parHicTh 10 aOCTPaKTHOTO MHCICHHS, aHami3y Ta

CUHTE3Y.

- 3K7. 3patHicTh BYMTHCS 1 OBOJIOAIBATH Cy4YaCHUMH

3HAHHSMHU.

CrueniaabHi (¢paxoBi, npeaMeTHi) KOMIIETEeHTHOCTI:

- @KS. 3naTHICTP BUKOPHUCTOBYBATH aHATNITUYHI Ta YHCEIbHI
MaTeMaTH4HI METOJM JJISi BHPIIIEHHS 3aJad MPHUKIATHOI MEXaHIKH,
30KpeMa 3A1MCHIOBaTH PO3paXyHKH Ha MIIHICTh, BUTPHUBAIICTb,
CTIHKICTh, JOBTOBIYHICTh, >KOPCTKICTH B TIPOLIECI CTAaTUYHOIO Ta
IUHAMIYHOIO HABAHTAXXEHHS 3 METOIO OLIIHKKA HAIIMHOCTI Aeraneid 1
KOHCTPYKIIN MallIKH.

- ®K7. 3naTHicTh 3aCTOCOBYBAaTH KOMII IOTEPU30BaHI CUCTEMH
npoektyBaHHs (CAD), BupoOnunrea (CAM), iHXEHEpPHHX
nocmimkenb (CAE) Ta croemiamizoBaHe NpPHKIAJHE MPOrpaMHe



3a0e3MedYeHHsT 11 BUPINICHHS 1H)KCHEPHUX 3aBlaHb 3 MPUKIAIHOI
MEXaHIKH.

- ®K8. 3maTHICTh 10 TPOCTOPOBOTO MHUCIICHHS 1 BIATBOPCHHS
POCTOPOBUX OO0 €KTIB, KOHCTPYKIIH Ta MEXaHi3MiB y BUIJIAIL
MPOCSKIIMHUX KPECICHb Ta TPUBUMIPHUX T€OMETPUIHHUX MOJICIICH.

[Ticns BUBYCHHS TUCIUTUTIHH CTYJICHT TIOBHHCH

3HATH:

- AQHAJITH4YHI Ta 4YHCEIbHI MAareMaTH4Hi METONY JUIS
BUpIIIEHHS 3a/1ady TPHUKIATHOI MEXaHIKW, 30KpeMa 3A1HCHIOBaTH
pPO3paxyHKH Ha MIILHICTh, BUTPUBANICTh, CTIMKICTh, JOBTOBIYHICTb,
JKOPCTKICTh B MPOIECI CTATUYHOTO Ta JMHAMIYHOTO HAaBAHTAXKCHHS 3
METOIO OL[IHKW HaIHHOCTI IeTaNel i KOHCTPYKIINA MaIuH.

BMIiTH:

- BHBYATH 1 OBOJIOJIBATH CYYaCHHUMH 3HAHHSIMH,

- BHUKOPUCTOBYBAaTHM AaHANITUYHI Ta YHUCEIbHI MaTeMaTWU4H1
METOAM JUIA BUPIIICHHS 3a1ad MNPHUKIAAHOI MEXaHIKH, 30Kpema
3MIACHIOBATH PO3PAaXyHKH Ha MIIHICTh, BUTPUBANICTb, CTIHKICTb,
JIOBIOBIYHICTh, KOPCTKICTh B IPOIECI CTATHYHOIO Ta JUHAMIYHOTO
HABAaHTA)XCHHS 3 METOIO OI[IHKM HAJIWHOCTI JeTanel 1 KOHCTPYKIiH
MalIIIHH;

- 3aCTOCOBYBAaTH KOMII FOTEPHU30BaHI CHCTEMH IPOCKTYBAHHS
(CAD), BupoOnuntBa (CAM), imxenepuux apociimpkeHs (CAE) ta
Crieliaji3oBaHe  MPUKIQJHE MporpaMHe  3a0e3MedyeHHs IS
BUPIIIECHHS 1HKEHEPHUX 3aBJIaHb 3 MPUKIIATHOT MEXaHIKH,

- MPOCTOPOBO MHUCIIHTH 1 BIATBOPIOBATH MPOCTOPOBI 00’ EKTH,
KOHCTPYKIIi Ta MeXaHI3MH Yy BUIJISAII MPOEKIINMHUX KpecieHb Ta
TPUBHUMIPHHUX T€OMETPUIHUX MOJICIICH.

IIpenmeToM BHBUYEHHS JaHOI JUCIHUIUIIHA € METOOU Ta
OPUHIUIKA CyYaCHHX I1HXKCHEPHHUX TpOrpaM Uil PO3PaXyHKIiB 1
MPOSKTYBaHHS 3BAPHUX KOHCTPYKIIIH.



MixknucuuniainapHai 3B’A3KM: TUCIUILIIHM, IO MEPeryrTh
BHUBYCHHIO 11i€1 TUCHIUILIIHA — OMip MaTepiayliB, MaTEPiaJIO3HABCTBO,
TEOpEeTUYHA MeXaHika, fAetani MamuH 1 [ITM, Teopis 3BaproBaIbHUX
NPOIECIB; JTUCHUIUIIHMA, BUBYCHHS SKHUX CIHPAETHCS Ha IO
JTUCLUIUTIHY —BHPOOHUIITBO 3BApHUX KOHCTPYKIIiH, MPOEKTYBaHHS
3BapHUX KOHCTPYKIIiii.

J1J1s TOBHOTO OMaHyBaHHS MPeIMEeTy HEOOXiTHO CUCTEMAaTUYHO
1 JOCKOHAJIO BUBYATH TMOJAHUI Marepian, BUKOHYBaTH MPaKTHYHI
poboTH, caMOCTiiHO  OOrpyHTOBYBaTH  BUOpaHi  METOIUKHU
pPO3paxyHKYy,  KOPUCTYIOUHUCh  OCHOBHOIO Ta  JOMOMDKHOIO
JiTepaTyporo, iHPopMaIiTHUMH pECypCaMH.

2 POBOYA ITIPOT'PAMA JUCHHUIIJIITHHN

Moayasb 1. Anani3 MOXKIMBOCTEH Ta o0OnacTeld BUKOPUCTAHHS
CAE-cuctem Juist iHKEHEPHUX PO3PaXyHKIB Ta MPOSKTYBAHHS.

3microBuii Moayuab 1. Anamiz MOXIHMBOCTEH Ta obnacteit
BukopuctanHs CAE-cuctem [uisi iH)KEHEPHHX pO3PaxyHKIB Ta
MIPOCKTYBaHHSI.

Tema 1. Anani3 MOXJIMBOCTEH Ta oOjacTeli BUKOPHCTaHHS
OCHOBHHUX METO/IIB, 1110 BUKOPUCTOBYIOTbCs B CAE-cucremax. Meton
KIHLIEBUX E€JIEMEHTIB.

[IpakTnuna po6ota — 5 roju.

CawmocriitHa po6ota — 10 roz.

Jliteparypa: 1-4.

MoayJsb 2. ETanm KiHIIEBO-€JIEMEHTHOTO aHAIII3Y.

3microBuii MoayJib 2. Cranis «Preprocessor».



Tema 2. Ertanu monemoBanHs B mpemnporecopi. Po3poOka
KiHIIEBO-EJIEMEHTHOI MOJIeNi 3BapHOI KOHCTPYKLii. XapakTepucTuka
KIHIEBUX €JIEMEHTIB PI3HUX THUIIB. YTPABIiHHA SKICTIO CITKH.

[IpakTruna po6ora —18 ro.

CamocriitHa po6oTa —36 ro.

Jliteparypa: 1-4.

Tema 3. Etanu QopmyBanHs ¢izuyHOi MOJeni marepiainy.
Bunu rpannuHux yMoB. BusHadueHHs nepemilieHb. 3a/laHHS
HABaHTa)XEHb.

[TpakTuna po6ota — 6 rox.

CawmocriitHa po6ota — 12 rog.

Jliteparypa: 1-4.

3micTtoBuii MmoayJb 3. Crajis «Solution» (Pimennsi). Cragis
«Postprocessor».

Tema 4. Bubip tumy po3paxyHKy (BupinryBaya). Anani3
HaNpYyKeHO-1e()OPMOBAHOTO CTaHY.

[IpakTnuna po6ota — 5 roju.

CawmocriitHa po6ota — 10 roz.

Jliteparypa: 1-4.

Tema 5. Ominka aneKBaTHOCTI MaTeMaTHYHOI MOJENi 3BapHOL
KOHCTPYKIIii. OIiHKa SKOCTI CITKH.

[IpakTruna po6ota — 6 roz.

CawmocriitHa po6oTta — 12 rog.

Jliteparypa: 1-4.

3 IEPEJIIK IPAKTUYHUX 3AHATD

[Ipy BHBYEHHI JUCHWIUTIHA CTYACHTH TIOBUHHI Han0aTh



NPaKTUYHI HAaBUYKA 3 PO3PAXyHKY 1 MPOCKTYBaHHIO 3BapHUX
KOHCTpyKUiK. [le 3abe3neuyeTbcs MPOBENECHHSM MPAKTHUYHUX POOIT
(tabm. 3.1).

1. MeroauuHi BKa3iBKM 10 BUKOHAHHS MPAKTHYHUX POOOTH 3
muctuIuTing  «lHKeHepHI po3paxyHKu Ta npoektyBaHHS B CAE-
cucTeMax» Ui CTY/ICHTIB Traiy3i 3HaTh 13 «MexaHiuHa iHXEHepis»,
crnemianbHocTi 131 «IIpuknagHa MexaHiKa», OCBITHIX IIporpam
«TexHoumorii Ta ycTaTKyBaHHS 3BaplOBaHHs», «BIiTHOBICHHS Ta
MiABUIIEHHSA 3HOCOCTIMKOCTI JeTanei Ta KOHCTPYKIIi» ycix ¢opm
HaByanHs /Yxin.: [.M.JlanteBa — 3amopixxsa: HY «3anopizbka
nojirexuikay, 2021. — 62 c.

Tabmuus 3.1 — [lepenik npakTHYHUX POOIT

. Kinbkicts Ipadix
Ne Hazpa mpakTugaux pooiT - BUKOHAHHS,
THXKJCHD
Amnaui3 MOXJIUBOCTEH Ta oOmacreii
1 [BUKOpUCTaHHSI METOJy KIiHIEBHX EJIEMCHTIB. 5 1,2
ETanu KiHIIeBO-€IEMEHTHOT'O aHATI3y.
) Po3pobka reomeTpuyHOi MoOmeni  BUPOOY. 10 234
MoienroBaHHsI B IPEIPOIIECOPI. 7
3 Etamu  ¢opmyBanHs  ¢dismunoi  mogemni 4 56
Marepiany. ’
Pozpobxka KiHIIEBO-E€JIEMEHTHOT MOJIEII.
4 |XapaKTepuCTHKa KiHIIEBUX EJIEMEHTIB Pi3HUX 4 7,8,9
TUMIB. YTIpaBIiHHSI AKICTIO CITKH.
5 Bumu  rpaHnuyHux ~— ymMoB.  Bu3HaueHHA 6 10.11
TepeMilieHb. 3aJaHHs HaBaHTaKCHb. ’
6 Bubip tumny po3paxyHky (BupinryBada). AHami3 5 12.13
HaNpyXeHO-IeOPMOBAHOTO CTaHY. ’
7 Owinka aI[eKBaTHOICTi MaTCMaTH‘I}.IO'li Moeni 6 14.15
3BapHOi KOHCTPYKIIii. OmiHKa SKOCTI CITKH. ’



http://eir.zntu.edu.ua/handle/123456789/2002

Bumorn Ta pekoMmeHnamii BHKJIajada 00 BUBYCHHS
JMCIHUIUTIHA Ta BUKOHAHHS NMPAKTHYHUX 3aBJaHb TAKOXK BUKIIAJICHI B
cumadyci:

https://zp.edu.ua/sites/default/files/konf/sylabus_sae 2020.pdf

4 KOHTPOJIbBHI IMTAHHA

B mpomeci camocTiiiHoi poOOTH TpU BHUBYEHHI JIaHOTO
OpeIMeTy CliJi KOPUCTYBATHUCA HE TUIBKM PEKOMEHIOBAHOIO
aiteparyporo. MoskHa aHai3yBatu iHpopmMallito, nogany B [arepueri,
CYYaCHHUX MEPIOANMYHUX TEXHIYHUX BUAAHHSIX TOIIO.

1 IlepepaxyiiTe OCHOBHI 3ajJiaui, Kl BUPIIIYIOTbCS 32 JOMOMOIOIO
ANSYS?

2 TlepeniuyuTh OCHOBHI p03/1ijiu TO10BHOTO MeHI0O ANSY'S.

3 IlepepaxyiiTe eranu BUKOHAHHS po3paxyHKiB B ANSY'S.

4 Ha3BiTh IpHU3HAUCHHS OCHOBHUX PO3/LIIB FOJOBHOT'O MEHIO.

5 IlepeniunTh HANOIIBII YaCTO BUKOPUCTOBYBaH1 KOMaHIU MaHeml
IHCTPYMEHTIB.

6 Ha3BiTh npu3HaueHHs (MOKJIMBOCTI) OCHOBHUX KOMaH]I MaHenl
IHCTPYMEHTIB.

7 BkaxiTh OCHOBHI BHMOTH JO PO3TAlIyBaHHS PO3PaXyHKOBHX
daiiniB ANSYS Ta ix Ha3BH.

8 HageniTs iepapxito (0JI0K-cXeMy) CTPYKTYPHHUX CKIIQJIOBHX, SIK1
OpUIMAIOTh y4acTh MPH CTBOPEHHI TPUBUMIPHHUX MOJIENei (TOUOK,
JiHIH, TOBEPXOHB, 00’ €MIB).

9 Ha3BiTh OCHOBHI TiepeBarn Ta HENOJIKH BiOOpaKEHHS
TeOMETPUYHOI MOJeNi 3a JONOMOTOK OKPEMHX CTPYKTYPHHUX


https://zp.edu.ua/sites/default/files/konf/sylabus_sae_2020.pdf
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CKJIQ/IOBUX.

10 BkaxiTh, B SIKOMY PO3/iJii TOJIOBHOTO MEHIO PO3TAILIOBYIOTHCS
IHCTpYMEHTH JUIs TOOYJOBH T€OMETPHUIHOT MO1ei?

11 Ilepeniuntp omeparii, AKi MOKIHBO MPOBOIUTH HAJ 00’ €KTaMH
IIpY CTBOPEHHI T€OMETPUYHOI TPUBUMIPHOT MOJIEII.

12 Bxkaxith, 3a SKHMH O3HaKaMd MOXXHA HyMEpyBaTH Ta
Bi0OpakaTu OKpeMi CTPYKTYpHI CKJIaZOB1 F€OMETPUYHOT MOJENi?

13 Onumite, B SKUX BHUNAJKaX € MOXIUBICTh OyayBaTH
TEOMETPUYHY MOJEIb JIUIIE 3 JTOMOMOTOI0 JiHIH?

14 TlepepaxyiiTe OCHOBHI (DI3UKO - MEXaHIUHI XapaKTECPUCTHKU
MaTepialy, 3 SKOTO BHUTOTOBIEHA KOHCTpykmis s ANSYS
MECHANICAL.

15 HaBenith npukiaja, B SKOMYy BUIJISAJI MOXKHA 3allMCaTH BEJIUKI
3HaueHHS (13UKO - MEXaHIYHUX XapaKTEpPUCTUK MaTepiary?

16 BkaxiTb, 3 IKOIO METOI0 33Ja0Th IIIIBHICTh MaTepiany?

17 Ha3BiTh OAMHHUII BHUMIPY, B SKHX HEOOXIHO 3aJaBaTH
BiactuBocti Marepiany B ANSYS MECHANICAL?

18 IMosicHiTh, AKY (Di3UKO - MEXAHIYHY XapaKTEPUCTUKY MaTepiany
omucye koedimient [Tyaccona?

19 B sxkoMy BHUIIQAKy MOXKHAa HE BpPaxOBYBaTH IIIIBHICTH
Matepiany?

20 Ha3BiTbh, sIKI THUIIM KIHLEBUX €JIEMEHTIB JIOCTYIHI B MHporpami
ANSYS.

21 OnunniTh TNpPU3HAYEHHS IUIOCKUX  (ABOMIPHMX) KIHIIEBHX
€JIEMEHTIB.

22 OnunniTh NpU3HAYCHHS TPUBUMIPHUX KiHIIEBHX €JIEMEHTIB.

23 IlepepaxyiiTe OCHOBHI HUISXM HAKOIMUYECHHS MOXUOOK
pe3yabTaTiB  MpH  KOMIT'IOTEPHOMY  MOJENIOBaHHI  3BapHHUX
KOHCTPYKIIH.
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24 BkaxiThb OCHOBHI KpUTepii BUOOPY AOLIIHLHOCTI BUKOPUCTAHHS
CITKM 3 MEHIIUM pPO3MIpOM KIHIIEBHX €JIEMEHTIB MpPHU PO3PaXyHKY
MaTeMaTHYHOI MOJIEIT.

25 Ha3BiTh OCHOBHI TepeBaru Ta HEJOJIKU CITKH 3 €JIeMEHTaMH
BEJIMKOTO PO3MIPY IS PO3PaAXyHKY MOJIEII.

26 llepepaxyiiTe rpaHW4YHI YMOBU B HEPEMILICHHSIX BIJHOCHO
KOOPJIMHATHHX BiCiB.

27 TlosicHITh, YOMYy HEOOX1THO BpaxoBYBaTH CHUJy I'paBiTalii mpu
pO3paxyHKax 3BapHUX KOHCTPYKIIii?

28 HameniTh npukiaa, B SKOMY BHUIAIKy MiI0 CHUJIU TpaBiTarii
MOYKHA HE BPaXOBYBATH MPHU pO3paxyHKax?

29 TlosicHITh, SK BIUIMBAE TMPABWIBHICTh BHU3HAYCHHS CTYIICHIB
CBOOOIM MOJIEN KOHCTPYKIIi1 Ha TOYHICTh PO3PAXYHKY.

30 BkaxiTh BHIAJOK JIOIUIBHOCTI MPUKIAJACHHS CHMETPHYHHX
IPaHUYHUX YMOB.

31 IMosicHITh HEOOXIIHICTh MEPEBIPKHU IpaIe3JaTHOCTI MOJIEI 10
NPUKJIA/ICHHS HABAaHTAKEHb.

32 I1osCHITH, 3 SIKOKO METOK MOXHA BUKOPHCTOBYBAaTH KOHTAKTHI
3a7aui.

33 Ha3sBith npu3HadeHHS MOJalIbHOTO aHaizy B ANSYS.

34 BkaxiTh 3arajibHe TNPU3HAYCHHS TapMOHIHHOrO aHali3y B
ANSYS.

35 TlosicHITh OUUIBHICTD 3aMUCy MPOTPaMOI0 KOXKHOTO KPOKY
pileHHS.

36 HaBeniTh mpuKIIaJg BUKOPUCTAHHS CTATUYHOTO PO3PAXYHKY.

37 BkaxiTh po3mmpeHHs (Qaiina 0a3u JaHWX, 10 CTBOPHETHCS
nporpamoro ANSYS?

38 HaBenith npukian 3micty Qaiiry 3 posmmpenasM .dbb.

39 Sxum ynHOM QopmyeTbes daitn 3 po3mmpenHsM .dbb?
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40 TlosicHUTB, B SIKOMY 3 TIEpEpi3iB MIapy METAy OICPKYHOThCS
HAWOUIBII  MOCTOBIPHI  pE3ylbTaTH  PO3pPaxXyHKy: BEPXHBOMY,
CepeIHbOMY, HIKHbOMY?

41 BkaxiTh TOCHIJOBHICTh KpOKIB JJII BHECEHHS 3MiH B
TreOMETPUYHY MOJIENb a00 (i3MKO-MeXaHIYHI BIACTUBOCTI MaTepiaiy.

42 BkaxiTh TOCHIJOBHICTh HACTYIHUX [id JJs 3MIHH THITY
KIHLIEBUX €JIEMEHTIB 3 METOI0 IIJIBUINEHHS TOYHOCTI ITONAIBIINX
PO3paxyHKIB MICJI OTPUMaHHS Pe3yIbTaTiB.

S PEKOMEHAOBAHA JIITEPATYPA

5.1 OcuoBHA

1 Bacos K.A. I'paduueckuii nunrepdeiic komruiekca ANSYS: M.
JIMK, 2006. 248 c.

2 Kamnyn A.b., Mopo3oB E.M., OndepreBa M.A. ANSYS B
pykax unxenepa: M.: Equtopuain, YPCC, 2003. 272c.

3 Yurapes A.B., KpaBuyk A.C., Cmamok A.®. ANSYS nns
umxenepos: Cropas. mocobue. M.: Mamunoctpoenue-1, 2004. 512c.

4 MopozoB E.M., Myiizemnek A.1O., Hlagckuit A.C. ANSYS B
pykax uHxeHepa: Mexanuka paspymenus: M.: JIEHAH/I, 2008.
456c.

5 Tlonos C.H. Anrontok J[.A. IlepcrnekTuBbl HCHOJIB30BaHUS
COBPEMEHHBIX  KOMIIBIOTEPHBIX  CHUCTEM  IPOEKTHUPOBaHUSI U
MOJIEJIMPOBAHUS CBAPHBIX KOHCTPYKIUN U MPOU3BOJCTBA MOKPBHITUH.
Caapka u koHtpoib. T.3. /C.H. Ilonos, [.A. Antontok. Ceapounvie
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mamepuanel. Texnonoeusa. Ceapounoe obopyoosanue. Ilepmb, 2004.
C.180-185.

6 Ilono C.H., Autontok JI.A., MapkoB A.U., Jlucynos 10.H.,
I[MTonoa T.H. MWccnenoBanue HampspKeHHO-Ie()OPMHUPOBAHHOTO
COCTOSIHMSI CTaJbHBIX KOHCTPYKIIMA Ha OCHOBE IIPOrPAMMHOTO
koMmiuiekca ANSYS. Hoesi mamepianu i mexunonoeii 6 memanypeii ma
Mawuno6yoyeanni. 3anopixoks, 2004. Bumn.2. C.107-112.

5.2 JlonomixxHa

1 Peter C. Budgell. ANSYS Tips and ANSYS Tricks: Burlington,
Ontario, Canada, 1999. 210 p.

2 TlonoB C.H., T.B. IlomoBa. CucrtemHblii MHOTrO()aKTOPHBII
aHaJM3 pacyera KOHCTPYKTHBHBIX MapaMETPOB CBAPOYHBIX PEAKTOPOB

Ha OCHOBE LENeBbIX (GYHKUUN. Bocmouno-esponelickuil icypHal
nepeoosvix mexronozuti. Xappkon, 2013. Bumn. Ne3/9(63). C.19-24.

5.3 Indopmauiiini pecypcu

1 http://www.padtinc.com/
2 http://ansys.net/
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