FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

aucauIuInHbI 1.0.M0.03 KoMIIbIOTEpHOE MOJIEIIMPOBAHNE B MEXAHUKE
s Hanpasiaenus 15.04.03 IIpuknagnas MexaHuka

ypoBeHb Marucrtparypa

VYTBEPXJIAIO:

3aBelyIOIIUI BBITYCKAIOIIEH

Kadeapon

PABOYAS ITPOI'PAMMA

Marucrepckas nmporpamMmma KOMHBIOTﬁpHOﬁ MOACIIMPOBAHUC BBICOKOTCXHOJIOTMYHBIX

KOHCTPYKIUHU
dpopma o0OyueHust ouHas

kadeapa-pa3padorunk TexHMYeCcKass MEXaHUKA

Pabouas mporpamma cocrasieHa B coorBerctBuu ¢ ®I'OC BO 1o HanmpaBieHUIO
noarotoBku 15.04.03 [Ipuknagnas MexaHuka, yTBepKAEHHBIM MMPUKa3oM MUHOOpHAYKH

ot 09.08.2021 Ne 731

3aB.xadenpoii pazpaboTynka,

K.T€XH.H., JIOII.

Pazpabotuuk nmporpamMmel,
J.TEXH.H., IpoQ., mpodeccop

|

TIDI1, xparTes B chetene
mooGopora

10;

1OYpry

CBEJIEHUSI O BIIAJIEJIBLIE TT9TT

TLA.

=z
552

pa
06.05.2024

0 yHiBepeHTeT

YenssOMHCK

I1. A. Tapanenko

A. O. YUepHsBckuii



1. llesu u 3212494 AU CIUILIHHBI

Lenb - yrmyOneHHOe U3ydeHHe TEOPETUIECKUX OCHOB M TEXHOJIIOTUIA YUCIEHHOTO
MOJIEJIMPOBAaHHUS ITOBEJCHUS MEXAaHUUECKUX CUCTEM. 3aJa4uu: - U3yYEHUE TEXHOIOT Ui
CBEICHUS 3a]1a4 MEXaHUKHU Je()OPMHPYEMOTO TBEPAOIO TeNa K JUCKPETHBIM
KOMITBIOTEPHBIM MOJIEJISIM; aHAJIU3 BO3MOXKHBIX OIIMOOK U MOTPEIIHOCTEN; - U3yUEHHE
TEXHOJIOTMI CBEJCHUS 3a]1a4 MEXAHUKH KUIKOCTU K TUCKPETHBIM KOMIIBIOTEPHBIM
MOJIEJISIM; - U3yUYE€HHUE TEXHOJIOTUH pellieHus 3a1a4 C B3aUMOACHCTBUEM (DU3UUECKUX

TOJIEW pAa3HOM MIPUPO/IBL.

Kparkoe cogepkaHue TUCHMIITIMHBI

Kypc npenmnonaraer n3ydeHne METOJI0B CO3AaHMs M IPOrpaMMHOM peanu3aluuu
MaTeMaTHYECKUX MoJieJield MeXaHUYeCKUX cucteM. {1 moHuManus aetaiei padoThl
METOJI0B, OIPAaHUYCHUN U BO3MOXKHBIX OIIUOOK YaCTh MPUMEPOB BBITIOJHSIETCS C
MIOMOIIBIO0 OOIIEUHKEHEPHOTO MPOrpaMMHOTO obecrieueHus. PaccmarpuBaercs Takxke
peanu3anusi COOTBETCTBYIOIIUX METOJIOB B COBPEMEHHBIX CHEIIUATHU3NPOBAHHBIX

IIPOTPAMMHBIX KOMILIEKCAX.

2. Komnerenuum o0y4yaromerocsi, popMupyemMblie B pe3yJibTare 0CBOCHHA

JTUCIHHUILINHBI

[TnaampyemMble pe3yabTaThl OCBOCHUS
OIT BO (kommieTeHIInN)

[Inanupyemsblie pe3yabTaThl
00y4eHUs 10 TUCLUIIIINHE

YK-6 CriocoGeH ornpenensaTs 1 pealn30BbIBaTh
HNPUOPHUTETHI COOCTBEHHOM JIEATEIFHOCTH 1
CHIOCOOBI €e COBEPIICHCTBOBAHUS HA OCHOBE

CaMOOLICHKH

3HAET: POJIb KOMIIBIOTEPHOTO MOJIEIMPOBAHMSI B
o01Ieli cucTeMe pacyeTHO-3KCIIEPUMEHTAIBHOTO
U3yUYCHHS IPOUYHOCTU KOHCTPYKIMI; CIIOCOOBI
MOCTPOEHUS MPo(hecCHOHATBLHON TPACKTOPUH C
Y4E€TOM HAaKOILIEHHOTO OIBITa U JUHAMHYHO
U3MEHSIOIMXCS TpeOOBaHM PhIHKA TpyJa
YMeeT: uckaTh MHPOPMALUIO O Pa3BUBAIOLIUXCS
BO3MOYKHOCTSIX CUCTEM MaTeMaTU4yeCKOro
(YUCTIEHHOTO) MOACIIUPOBAHUS TTOBEACHUS
KOHCTPYKIIMI, OCBauBaTh U NPUMEHATH UX Ha
IPAKTHKE

lMeeT MpakTU4EeCKUN OIBIT: CPABHEHUS PA3IIMYHBIX
BO3MOYKHBIX IOAXO0B K PEIICHUIO 3a/1a4
MIPOYHOCTH KOHKPETHBIX KOHCTPYKIUI

[IK-1 CriocoGHOCTE BBISBIATH CYLITHOCTh HAYYHO-
TEXHUYECKHUX MPOOIeM, BOSHUKAIOIINX B XO/I€
npo¢eCCHOHAIBHON AEATEIbHOCTH, U MIPUBIEKATh
JUIS X PELICHUs COOTBETCTBYIOINN (PU3UKO-
MaTeMaTU4YECKUH anmapar, BHIYUCIUTEIbHbIE
METO/Ibl U KOMIIBIOTEPHbIE TEXHOJIOTHH, a TaKXKe
JKCIEPUMEHTAJIbHBIE METOBI UCCIIEIOBAHNN

3HaeT: OCHOBHOI HabOP PacYeTHO-TCOPETUYECKUX U
SKCIIEPUMEHTAJILHBIX METO/IOB MCCIIEOBAaHNUS 3a1a4
MIPOYHOCTU KOHCTPYKLIHUN

'YMeeT: BbIOMpaTh METOABI M CPEICTBA
KOMITBIOTEPHOI'O MOZEINPOBAHUS C YUETOM
OCHOBHBIX 0COOCHHOCTEH paccMaTpuBaEeMOM 3a1aun
IMeeT npakTUUeCKUN ONBIT: IPUMEHEHUS
BBIUMCIUTENbHBIX TEXHOJIOTUH B 3a7ja4aX OMHCAHUS
[HOBTOPHO-IIEPEMEHHOIO HEM30TEPMHUUECKOTO
HEYIPyroro 1e(opMHUpOBAHUS U pa3pyILICHUS
KOHCTPYKLIUI

I1K-3 Criocob6eH ans perieHus npodeccrnoHaIbHbIX
3aJ1a4 OCBauBaTh U IPUMEHATh COBPEMEHHbBIE
TeOopHH, PU3NKO-MaTeMaTHIECKHE U
BBIUMCIIUTEIbHBIE METOIbI, @ TAK)KE HOBBIE CUCTEMBI

3HAeT: BO3MOKHOCTH COBPEMEHHBIX CUCTEM
koMIibtoTepHOro nHxuHupuHra (CAE)
YMmeeT: npuMeHATs CAE-cuctems! 1iis peleHus

npodeCCHOHABHBIX 3a/1a4




KOMITBIOTEPHOTO TIPOEKTUPOBAHUS U
kommbroTepHOro nHkuHupuara (CAD/CAE-
CHUCTEMBI)

lIMeeT MpakTUYECKUN OIIBIT: pacyeTOB
HalpsHKEHHO-1€()OPMUPOBAHHOTO COCTOSIHUS U
pa3pylIeHUs] KOHCTPYKLIUN ¢ ITOMOIIBIO

COBPEMEHHBIX TAaKETOB MTPOrpaMMm

3. Mecro qnucuuninubl B ctpykrype OII BO

[lepedens MpeAnIeCTBYIOMUX TUCIATUINH,
BUJIOB paboT y4eOHOro MiiaHa

[TepeueHb MOCTEMYIONIMX AUCITATLINH,
BUJIOB paboT

MOHI/ITOpI/IHT COCTOAHHUA KOHCTPYKI_[I/If/'I,
MexaHnKa KOMIIO3UTHBIX MarcpualioB

YucneHHoe MOJIeTUpOBaHNE pa3pyLIeHNU,
KommnbrorepHOE MozienpoBaHue B Ansys
Workbench,

[IponsBoaCTBEHHAsI TpaKTUKa (MpeaauIuioMHas) (4
CeMecCTp)

TpC6OBaHI/ISI K «BXOJAHBIM» 3HAHUAM, YMCHHWAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peTeHHBIM B PC3YJIbLTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuuninmna

TpeboBanus

MOHI/ITOpI/IHr COCTOsAHHUA KOHCTp}IKI_[I/Iﬁ

3HAeT: METO/Ibl TEXHUYECKOU JUATHOCTHKH,
0COOEHHOCTHU OLIEHKH TEXHHUYECKOTO COCTOSHUS
TUarHOCTUPYEMBIX CHCTEM, AIITOPUTMBI 1
TEXHUYECKOE 00eCIeyeHHe CUCTEM JIUarHOCTUKH,
METOBI M CPEACTBA TEXHUYECKOTO
TUarHOCTUPOBAHUS KaK CPEJICTBA MOBBIIICHUS
APKOHOMHYHOCTH U HAJIC)KHOCTH KOHCTPYKIIUHU B
npouecce NPOEeKTUPOBAHUS U SKCILTyaTaluy ,
COBPEMEHHBIC aBTOMAaTU3UPOBAHHBIE CUCTEMBI
TEXHUYECKON JUAarHOCTHKHA OOBEKTOB YMEET:
oLleHUBAaTh 3(PPEKTUBHOCTh ABTOMATU3UPOBAHHBIX
CHUCTEMAaM TEXHUYECKON JUArHOCTHKU B OOIIEH
ctpykrype ACY TII, nonbs30BaThCsi METOIUKOM
OLICHKH OCTaTOYHOI'0 pecypca 000pyI0BaHUS U
MOMCKA HEUCIIPAaBHOCTEH HA OCHOBE JAHHBIX
MOHUTOpPHUHTA; (OPMYIIUPOBATH 3a7a4y U CIIOCO0 ee
pEIleHNs, TIOIH30BATHCS METOAAMH U CPEICTBAMU
TEXHUYECKOM TUarHOCTUKU JJIsl IPOBEACHUS
HAyYHO-HMCCIIE0BATEIbCKHIX, PACYCTHBIX U
PKCIIEPUMEHTAJIBHBIX pa0doOT MO JUHAMUKE,
MPOYHOCTHU ¥ HAJIEKHOCTU MAIIIUH U TPUOOPOB.
VMeeT npakTUYeCKUM OMBIT: UCIIOJIb30BaAHUS
COBPEMEHHBIX CPEJICTB U3MEPEHUM, MPOTPAMMHBIX
[POAYKTOB, MIPeIHA3HAYEHHBIX 1JI 00ecreueHns
paboTHI B pealbHOM BpEMEHU CHCTEM cOopa,
00paboTKH, 0TOOpaKEHUS U apXHUBUPOBAHUS
uHpopmMaIun 06 00beKTe MOHUTOPUHTA, TI0 BBIOOPY
METOZa U CPEJICTB MOHUTOPUHTA COCTOSHUS
00beKTa; BEIOOP TMarHOCTUYECKUX NapaMeTPOB U
KpUTEpHUEB PaOOTOCIIOCOOHOCTH, UCITOJIB30BAHUS
HOBBIX COBPEMEHHBIX METOJIOB M CPEJICTB
MPOBEICHUSI TUATHOCTUKH OOBEKTOB B 00JIACTH
NPUKJIAJHON MEXaHUKHU U 0000IIaTh PE3yIbTaThl

MOHUTOPUHIA




MexaHnka KOMITO3UTHBIX MarcpualioB

3HaeT: 0COOEHHOCTH CTPYKTYphI U CBOMCTB
KOMITO3UTHBIX MaTE€pPHAaIOB MO0 CPABHEHUIO C
TpaIUIIMOHHBIMI KOHCTPYKLIIMOHHBIMU
MaTepuaiaMH; COBPEMEHHbBIE METO/IbI
MaTeMaTH4eCKOT0 MOJICIMPOBaHUS B O0JIACTH
MCIIOJIb30BaHMs KOMIIO3UTHBIX MaTepuasoB U
KOHCTPYKIIMI HAa MUKPO-, ME€30- U MaKpOypOBHE
PacCMOTPEHUSI HEOTHOPOTHOCTEH CTPYKTYPhI U
CBOWCTB , COBpEMEHHbIE KOMMYHUKAaTHBHbIE
TEXHOJIOTMH; OCHOBHbBIE PUHIIUIIBI TOJTOTOBKH
TTOKJIa/1a ¥ IPE3EHTAINHU, BBIYUCIUTEIbHBIE METO/IbI
U KOMIIBIOTEPHBIE TEXHOJIOTUH JIJISl PEIICHHUS
Hay4YHO-TEXHHUUECKUX MPOOJIeM, BO3HUKAIOIINX B
xo71e MpoheCCHOHAIBHOMN ACSITEIHbHOCTH, 00IIIHe
MPUHIUITB U METOJIBI MaTEMaTUYECKOTO
KOMITBIOTEPHOTO MOZIENIMPOBaHuUs B 001acTu
KOMIIO3UTHBIX MaTepHAJIOB U KOHCTPYKIIHIA;
COBPEMEHHBIE TEXHOJIOTHH MTPOU3BOICTBA
KOMIIO3UTHBIX MaTepHaIOB U KOHCTPYKIIHIA; METOJIBI
MCIIBITAHUN KOMIIO3UTOB YMEET: MPUMEHSATH METO/IbI
MaTeMaTHu4eCcKOTO U KOMITbIOTEPHOTO
MOJICTUPOBAHUS B TEOPETUUECKUX U PACUETHO-
HKCTIEPUMEHTAIBHBIX UCCIIEIOBAHUAX KOMITO3UTHBIX
MaTepuaioB U KOHCTPYKIIMA; OIICHUBATh

(P PEKTUBHOCTH U PE3YABTaTHBHOCTH BHIOPAHHBIX
METOZ0B METOJIOB, TPUMEHSITH COBPEMEHHBIE
KOMMYHUKATUBHbIE TEXHOJIOTHHU, TOHUMATh
TEXHUYECKHE TEKCThl HA MHOCTPAHHOM SI3bIKE,
YMETh BBISBIISTH CYITHOCTh HAYYHO-TEXHUYECKUX
Mpo0JIeM, BOSHUKAIOIINUX B X0/1€ PO eCCHOHATEHOMN
NesITeIbHOCTH, U TIPUBJIEKATH JUIS UX PELICHUS
COOTBETCTBYIOIIHNK (PU3UKO-MATEeMATHIECKUI
armapar, IpUMEHATh (PU3UKO-MaTEMAaTHIECKUIA
anrmapart, BBIYUCIUTENbHBIE METOIBI U
KOMIIBIOTEPHBIE TEXHOJIOTUH B PO ECCHOHATBHOM
ESTEIbHOCTH JIJIS1 ONMCAHUS CBOMCTB KOMITO3UTHBIX
MaTepUAJIOB U KOHCTPYKIMM MIMeeT npakTudeckui
OTIBIT: HCIIOJIb30BAHUS METOJ0B MaTEMAaTUYECKOTO U
KOMIIBIOTEPHOT'O MOJICIIMPOBAHUSI B TEOPETUYECKUX
U pacueTHO-3KCIIEPUMEHTANIbHBIX UCCIIEJOBAHUAX
KOMIIO3UTHBIX MaTepHaJIOB U KOHCTPYKIIHIHA,
MOJrOTOBKHU JIOKJIaJ]a HA 3a/IaHHYI0 TEMY U
MPe3eHTAIH; BOCIPUSATHS BUJEO 10 TEMaTHKe
Kypca Ha THOCTPAHHOM SI3bIKE; YTEHUS
TEXHUYECKHX TEKCTOB HA MHOCTPAHHOM SI3BIKE,
NpUMeHEeHUs (PU3UKO-MaTeMaTHYeCKOro anmnapara,
METOJIOB MaTEeMaTHYECKOTO ¥ KOMIIBIOTEPHOTO
MOJIEITUPOBAHUS JUIsI pa3pabOTKU KOMIBIOTEPHON
MOZIETT KOMITO3UTHOTO MaTrepuasa

4. O0béM 1 BUABI YUeOHOIT padoThI

OO6mast TpyaA0€MKOCTh JUCHUILUIMHBI cOCcTaBiseT 6 3.e., 216 4., 110,75 4.

KOHTAKTHOU paboThI




Pacrnipenenenue o cemectpam
. Bcero B Jacax
Bun yueonoit paboret 4acoB Howmep cemectpa
2 3
O6miast Tpy10EMKOCTh AUCITUTUIMHBI 216 108 108
AyoumopHvie 3auamusi: 96 48 48
Jlexuuu (JI) 32 16 16
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WIIN) IPYTHE BHUIBI
aynuTopHbIX 3aHsaTHi (I13) 64 32 32
Jlabopatopusie pabotsl (JIP) 0 0 0
Camocmosmenvuas paboma (CPC) 105,25 53,75 51,5
Pemenue 3a1a4, pa300paHHBIX Ha MPAKTUYECKUX 3aHATHAX 70 40 30
[ToaroroBka k 3auery 13,75 13.75 0
[ToaroroBka K 3K3aMeHy 21,5 0 21.5
KoHcynbTanum u mpoMexxyTodHas aTTeCcTalus 14,75 6,25 8,5
Bux konTposs (3adet, qud.3a4ueT, IK3aMeH ) - 3a4eT IK3aMeH

5. ConeprxkaHue TUCHMIIIMHBI

N O0beM ayaIUTOPHBIX 3aHITHI 1O BUJIaM B
o
a3I[_ena HanmeHnoBanue pas3ienoB JUCHUILUIMHBI Jacax
i Beero n] 13 | e
TexXHOI0rMHM YUCIEHHOTO MOJIETUPOBAHUS
1 AcTHp 24 8 | 16 0
MEXaHUYECKUX CUCTEM
MonenrpoBaHU€e HECKOIbKUX CTaIuM )KU3HEHHOTO
2 ACTHP A 24 8 | 16 0
[AKJIa
3 |CesazanHbIe 337241 16 6 10 0
4  |MogenupoBaHue pa3pylIeHUs 18 4 14 0
5  [Yder HecoBepIIEHCTB U poOACTHOE MPOCKTUPOBAHUE 14 6 8 0
5.1. Jlekuumn
Ne Ne Kox-
HaunmenoBanue win KpaTkoe cCofep:KaHne JEKIIMOHHOTO 3aHSTH BO
NeKIUupaszaesna
4acoB
1 1 MeTton Putiia u meton byoHnoBa-I"anepkuna. 2
2 1 [MeTobl IBHOTO ¥ HESIBHOTO MHTETPUPOBAHUS YPABHECHUHN JBUKCHMUS. 2
3 1 (llogxon Jlarpanxa u moaxon Diinepa. 2
4 1 |[Metoas! yactun (SPH, DES). beccerounsie metoas! (EFG) 2
5 > BrusiHue TEXHOJIOTUYECKON UCTOPHUH Ha CBOMCTBA (1eopMaIiMOHHOE U )

LUKJIINYCCKOC YIIPOUYHCHUC, OCTATOYHBIC HaprI)KCHI/IH)

MonenupoBaHue TaMIIOBKUA. Mojiesin MaTepuasioB. TEXHOIOTUU YUCIEHHOTO
6-7 2 |momenupoBanus. OueHka goctwxkumoctu pesyisraToB (FLD). Bo3moxHocTh 4
ydeTa (a30BbIX MEPEXOI0B

Ocrarounble HanpspKeHus U npyxuHenne. Oopeska. [lepenaua nadopmanmu 00

8 2 2
OCTATOYHBIX HAMPSHKEHUSIX U AePOopMalUixX B pacyeThl Ha CTAUH SKCILTyaTaIluu

9 3 |3amauu MynbTU(DU3UKY U CBSI3aHHBIC 3a]]a4U 2

10 3 Pemenne MyabTH(HU3HUESCKUX 3a1a9 ¢ TTOMOIIBI0 HA00opa 3JIEMEHTOB Pa3HBIX 5

THUIIOB




1 3 PeH{eHHe CBSI3aHHBIX 33]1a4 C TOMOIIBIO 3JIEMEHTOB C JIOCTAaTOYHBIM HA00OPOM )
CBOWCTB
12-13 4 MopenupoBaHue BSI3KOTO pa3pyuieHus. MoenupoBaHre XpyNKOro pa3pyLieHus: 4
KBAa3UCTaTUYECKOE U JUHAMMUYECKOE PA3BUTHUE TPEIIMH, YCTAJIOCTHBIE TPEIIMHBI
14 5  |Jomycku u pa3Opocel. Pazmepsl, cBoicTBa MaTepualia, Harpy3Ku 2
15-16 5 |[logxoxst "Reliability Based Design Optimization" u «Robust Parameter Design» 4
5.2. IlpakTHyecKne 3aHATUS, CEMUHAPBI
Ne Ne Kox-
sansTHslpasenal HanmenoBaHMe 1y KpaTkoe CoAepKaHue MPAKTUYECKOTO 3aHATHS, CEMUHApa BO
4acoB
18 1 |[Ipumenenue metona EFG (element-free Galerkin) 2
16 1  |Ces3piBaHME pellleHUI Ha ceTKax Jiiepa u Jlarpanxka 2
13 1 MozenupoBaHue paclpoCTPAHEHHUS BOJIHBI B CTEPYKHE C IOMOLIbIO0 YPaBHEHUN )
- TMHAMUKH B SIBHOU (hopme
1.7 1  [[Ilpumenenune metomga SPH (smoothed particle hydrodynamics) 2
12 1 Permenue 3a1a4 o miIacTUHAX ¢ MOMOIIBI0 MeToAoB Putiia u byoHoBa-I"anepkuna. >
- OneHka NorpenIHoCTH.
14 1 MopnenupoBaHue pacpoCTPaHEHUs BOJIHBI B CTEPKHE € TIOMOLIbIO YPaBHEHUI )
- TMHAMUKY B HESIBHOU (hopme
15 1 |Mcnonp3oBaHue noaxona Juepa 11 MOJIEIMPOBAHMSI TEUEHUS KUAKOCTH 2
11 | Pemienue 3a1au o 6ankax ¢ momouibio MetonoB Purna u byonosa-I anepkuna. 7
- OlLieHKa MOrPenIHOCTH.
23 ) MozenupoBanue 00beMHOM IITAMIIOBKU (MOZIENIM MaTepuaioB, KOHTAKTHbIE 4
- B3aMMOZCHCTBHSI, TUHAMHUYECKOE NIEPECTPOCHNUE CETKH)
29 ) JluctoBas mrammnoBka. Onenka pesynsratoB (FLD, octatounbie HanpspKeHUs U 4
- nedopMaIuy, NpyXKHHeHHEe, 00pe3Ka)
21 ) MozenupoBaHue JIUCTOBON IITAMIIOBKY (MOJEIN MaTepUajIoB, KOHTAKTHbBIE 4
- B3aMMOJICICTBHUS, TMHAMUYECKOE IIEPECTPOCHUE CETKH)
24 ) [lepenaua uHGopMaIK 00 OCTATOUYHBIX HAPSKEHUSAX U AepopMalisxX B 4
- pacueThl Ha CTaJANM YKCIUTyaTalluu
34 3 |Cs3aHHBIE 3aaUl: JIEKTPOMArHUTHas MITAMIIOBKA 2
33 3 |Cesazannbie 3agaun: Auddy3us, TunaTtanus 1 HAMpsHKEHHOE COCTOSTHHUE 2
31 3 |Mynsrudu3nKa: 3a/1a4a 0 HECTAIIMOHAPHBIX TEIJIOBBIX HANIPSKCHHSIX 4
32 3 |CeszannbIe 3a7a4u: Ae(HOPMUPOBAHUE U TEIIJIOBOE COCTOSTHUE 2
41 4 MozenupoBanue paspyiieHus ynanenuem snemMeHToB (LS-DYNA, 4
- [peyCTaHOBJICHHBIE KPUTEPUU Pa3pyILICHNS)
4 4 4 |MexaHnuka pa3pymenus u XFEM 2
49 4 MonenrupoBanue pa3pyiieHus ynajieHueM aneMeHToB (ANSY'S, 4
- [IPOrpaMMHUpPYEMBbIE KPUTEPUH Pa3pyLIEHMS])
43 4 Onucanue pa3pyuieHus ¢ ucrnonb3oBanreMm SPH u npeobpazoBanus JlapanxkeBbIx 4
- hiieMeHnToB B SPH
51 5 |CroxacTuyeckue oCTaHOBKH 3a7a4y U Metoq MonTte-Kapno 4
52 5 |Reliability Based Design Optimization 2
53 5 [Robust Parameter Design 2

5.3. JIaboparopHbie padoThI

He npenycmorpeHsl




5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brimonnenue CPC

Crnucok nureparypsl (¢ yKkazaHUEM Kon-
IMogsux CPC paszenos, ras, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc 4acoB
Pemenvie 3a1a4, pa300paHHBIX Ha LS-DYNA user manual, vol.1, vol.2, vol.3
2 40
[PAKTUYECKUX 3aHATUAX ANSY'S user manual
Pemenue 3a1a4, pa3oOpaHHBIX Ha LS-DYNA user manual, vol.1, vol.2, vol.3
3 30
MPAKTUYECCKUX 3aHATHIX ANSYS user manual
MoAroToBKa K 3396t LS-DYNA user manual, vol.1, vol.2, vol.3 ) 13.75
8 y ANSYS user manual ’
o/rOTORKA K SK3aMEE LS-DYNA user manual, vol.1, vol.2, vol.3 3 215
4 y ANSYS user manual ’

6. @oH/1 OLIEHOYHBIX CPEICTB /1JIf MPOBeAeHHUsI TEKYIIero KOHTPOJISA yCIeBaeMOCTH,
NMPOMEKYTOYHOI aTTecTAllUN

KoHTponb kauecTBa 0CBOEHUS 00pa30BaTEIbHON NPOrpaMMbl OCYILECTBIISECTCS B
cootBeTcTBHH ¢ [lonokeHnem o OaNIbHO-PEUTUHTOBOM CUCTEME OLIECHUBAHUS PE3YJIbTATOB
y4eOHOM JIeSITEILHOCTH 00yYarOIUXCHl.

6.1. Kontposabubie meponpusitus (KM)

Haseanue Y qu-
Ne | Ce- Bun Makc. THIBA-
KOHTpOJIBHOTO [Bec [Topsimox HauKcneHus: 6amIoB
KM |mectp| koHTpOs MEDOLDHSTHS Oam eTCS B
ponp A
3 - BepHOE pellIeHUE € J0Ka3aTeIbCTBOM
KOPPEKTHOCTH, 2 - OTCYTCTBYIOT
o Pemntenue PP ’ y 4
Texymmii TOKa3aTeIbCTBA KOPPEKTHOCTH, 1 -
1 2 3aga4 mo teme| 1 3 3aueT
KOHTPOJTb ) nmoTpedoBaIack MOMOIThL penoaasaress, 0 -
OTCYTCTBHE PELICHUS WU NPUHIMITHAIBHO
HEBEPHOE PEIICHHE
3 - BepHOE peIlIeHre C JOKa3aTeICTBOM
KOPPEKTHOCTH, 2 - OTCYTCTBYIOT
Texymmii Pemenue }IOII)(I;?,aTeJ'II)CTl;a KO eiTHoc};n 1
2 2 y 3a7ay mo reme| 1 3 pp ’ 3aueT
KOHTPOJIb ) noTpeboBagachk MOMOIIh Mpernoaasarens, 0 -
OTCYTCTBHE PEIICHUS WU MPUHIMITHAIBHO
HEBEPHOE PEILICHHE
3 - BepHOE pellIeHUE ¢ J0Ka3aTeIbCTBOM
Mpome KOPPEKTHOCTH, 2 - OTCYTCTBYIOT
P T0Ka3aTeIbCTBA KOPPEKTHOCTH, | -
3 2 KyTOUHAS 3a4eT - 3 3a4eT
noTpedoBaIack MOMOIIh ipenoaaBarens, 0 -
arTecTanus
OTCYTCTBHE PELIECHUS WIN NPUHLIUITHAIBHO
HEBEPHOE PEIICHHE
3 - BepHOE pellIeHUE ¢ JOKa3aTeIbLCTBOM
KOPPEKTHOCTH, 2 - OTCYTCTBYIOT
o Pemnrenue pp ’ y 4
Texymmii TOKa3aTeIbCTBa KOPPEKTHOCTH, 1 -
4 3 3aga4 mo reme| 1 3 bK3aMeH
KOHTPOJIb 3 nmoTpedoBaIack MOMOITh penoaasaress, 0 -
OTCYTCTBHE PELICHUs WU MPUHIUITHAIBHO
HEBEPHOE PEIICHHE
5 3 Texynmi Pemenue 1 3 |3 - BepHOE pelnieHne ¢ 10Ka3areIbCTBOM DK3aMeH




KOHTPOJb |3a7a4 Mo TeMe KOPPEKTHOCTHU, 2 - OTCYTCTBYIOT
4 TOKa3aTeIbCTBA KOPPEKTHOCTH, | -
noTpeboBagack MOMOIIh Ipernoaasarens, 0 -
OTCYTCTBHE PELICHUS WIN NPUHIHUIIHAIBHO
HEBEPHOE PEILICHHE
3 - BepHOE pellIeHUE ¢ J0Ka3aTeIbCTBOM
} Perlierme KOPPEKTHOCTH, 2 - OTCYTCTBYIOT
Texymmii TOKa3aTeIbCTBAa KOPPEKTHOCTH, 1 -
6 3 3a71a4 110 TEME YK3aMeH
KOHTPOJIb 5 moTpedoBaIack MOMOIThL penoaasaress, 0 -
OTCYTCTBHE PELICHUS WU NPUHIUITHAIBHO
HEBEPHOE PEIIICHHE
Pemienue 3amaum.
3 - BepHOE pellIeHUE ¢ J0Ka3aTeIbCTBOM
[Tpome- KOPPEKTHOCTH, 2 - OTCYTCTBYIOT
7 3 KyTOUHAst JK3aMeH T0Ka3aTeIbCTBA KOPPEKTHOCTH, | - PK3aMEH
aTTecTanus noTpedoBaIack MOMOIIh penoaaBaress, 0 -
OTCYTCTBHE PELICHUS WIN NPUHLIHUIIHAIBHO
HEBEPHOE PEIICHHE
6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS
Bun
MPOMEKYTOUHON [Ipouenypa npoBenenus Kpurepun
ATTeCTAIIH OIICHUBAHUS
B cootBercTBuu ¢ [lonoxeHneM o 0amIbHO-pPERTHHTOBOM
cucteMme B IOVYpI'Y, BBe1eHHON TPUKA30M PEKTOpa OT B coorsercTaun ¢
JK3aMeH mm. 2.5, 2.6

24.05.2019 Nel79 ¢ usmeHeHUsIMH, BBEIEHHBIMU ITPUKA30M OT

10.03.2022 Ne25-13/09

[Tonmosxenus

B coorBerctBuu ¢ [lonoxenneM o 0amibHO-pEHTHHIOBON
cucteme B IOYpI'Y, BBeneHHOI NTpUKa30M peKkTopa OT
24.05.2019 Nel79 ¢ usmeHeHUsIMH, BBEIEHHBIMU ITPUKA30M OT
10.03.2022 No25-13/09

B cooTBeTCcTBHU C
mm. 2.5, 2.6
[lonoxenus

6.3. ITacopt oHIa OLIEHOYHBIX CPEACTB

K p 6 Ne KM
OMIIETEHLINU €3y/IbTaThl 00y4YEHHS Bl

3HAeT: pojb KOMIIBIOTEPHOTO MOJIETUPOBAHUS B O0IIEH CUCTEME pacUE€THO-

VK-6 HKCIIEPUMEHTATBHOTO N3yUEHHSI TPOUHOCTH KOHCTPYKIIMIA; CLIOCOOBI n n
MOCTPOEHUS MPOPECCUOHATBHON TPAEKTOPUH C YUETOM HAKOIJIEHHOTO OIbITa
U TMHAMMYHO U3MEHSIOIMXCS TpeOOBaHUHN PhIHKA TPyAa
YMmeeT: uckath HHGOPMAIUIO O Pa3BUBAIOIINXCS BOZMOKHOCTSIX CUCTEM

YK-6 MaTeMaTU4YECKOT0 (YUMCIEHHOT0) MOJIEIMPOBAaHMsI TIOBEACHNS KOHCTPYKIIHA, + +
OCBanBaTh U IPUMEHATH UX Ha MPAKTUKE

VK-6 MMeeT npakTUYECKUI ONbIT: CPAaBHEHUS Pa3INYHBIX B(BSMO)KHI)IX IMOAXO0I0B K n n
pELIECHNIO 3a/1a4 IPOYHOCTH KOHKPETHBIX KOHCTPYKIUN

[K-1 3HaeT: OCHOBHOI HabOp PacyeTHO-TEOPETUYECKUX U SKCIIEPUMEHTABHBIX AN n
METOJIOB MCCIIENOBAHU 3a/1a4 IPOYHOCTH KOHCTPYKIIUI

K-1 'YMeeT: BbIOMpaTh METOABI M CPEACTBA KOMITBIOTEPHOTO MOJIEJIMPOBAHUS C AN n
y4e€TOM OCHOBHBIX OCOOCHHOCTEN paccMaTpuBaeMoi 3ajauu
VMeeT npakTUYECKUI ONBIT: IPUMEHEHNS BBIYUCIUTENIBHBIX TEXHOJIOTHI B

[1K-1 3aJa4ax ONMUCAHUSA TOBTOPHO-IIEPEMEHHOIO HEU30TEPMUUYECKOIO HEYIIPYTOrO ] u
nehopMUPOBaHUS U pa3pylICHUS] KOHCTPYKIIUN




3HAeT: BO3MOKHOCTH COBPEMEHHBIX CHUCTEM KOMIIBIOTEPHOTI'O MHKUHUPHUHTA

[1K-3 HHH
(CAE)

[1K-3 YMmeet: npuMensaTh CAE-cuctemsl aiis pemeHus npogeccuoHanbHbIX 3a7a4 HHH
lMeeT npakTUYeCKU OMBIT: pacyeTOB HANpPSKEHHO-1€(POPMUPOBAHHOTO

[1K-3 COCTOSIHMS U pa3pyllIeHUs] KOHCTPYKLHUHN ¢ ITIOMOIIBIO COBPEMEHHBIX ITAKETOB HHH
[porpamMm

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

ITeyaTHas ydyeOHO-MeTOMUYECKAS JOKYMEHTALMS
@) OCHOBHAsL IUMepamypa:

1.  Mopo3zoB E. M. MeToa KOHEUHBIX 3JIEMEHTOB B MEXAHUKE Pa3pyLICHUSI.
- M. : Hayka, 1980. - 254 c. : u.

0) OononHumenvbHas 1umepamypa:
He npenycmorpena

8) omeyecmaenHbvle U 3apydedcHble HCYPHAILL N0 OUCYUNIUHE, UMerowuecs 8 bubiuomexe:
He nipenycmoTpensl

2) MemoouuecKkue YKazaHus 0Jis Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL:
1. Yepnssckuii A.O. HenuHeliHble U CBSI3aHHBIE 33]1a4H B METOJIE

KOHEUHBIX 2JIEMEHTOB. YueOHoe rnmocodue - Yensounck: M3a. nentp FOYpI'Y. —
2021.-62c.

U3 HUX: yuebHO-Memooudeckoe obecnedenue camoCmoamenbHol pabomul cnyoenma:
1. Yepnsasckuit A.O. HennHeHbIe U CBA3aHHBIE 33141 B METOJIE
KOHEUHBIX 3JIEMEHTOB. YueOHoe nocodue - Yensounck: M3a. nentp FOYpIl'Y. —
2021.-62 c.

DJIeKTPOHHASI Y4eOHO-MeTOoAuYeCKasl IOKYMeHTaIUs

Her
[Tepedyens KCOIB3yEMOT0O MIPOTPAMMHOTO O0ECTICUSHHUS:

Her

[Tepedenp ncmonb3yeMbIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her
8. MarepuajibHO-TeXHHYECKOE o0ecrieyeHne 1 CIUTITHHbI

He npenycmorpeno



