MUHHUCTEPCTBO TPAHCIIOPTA POCCUVICKOM ®EJEPAIIANA

PEJEPAJTBHOE I'OCYJAPCTBEHHOE BIO//KETHOE OBPA30BATEJIbHOE
YUYPEXJIEHUE BBICHIEI'O OBPA3OBAHUA

«POCCUMCKHUH YHUBEPCUTET TPAHCIIOPTA (MUUT)»

Kadenpa

ABTOp

YTBEPX/AIO:
Hupexrop UTICC

ﬁzfﬁ

T.B. lllenutbko
08 centsa0ps 2017 r.

«CTpOoUTENBHBIE KOHCTPYKIIMH, 30aHUSI K COOPYKEHUS»

Honotkazun JImutpuii bussiioBuy, K.T.H., TOUEHT

AHHOTAIIUA K PABOYEN TPOI'PAMME JUCHUIIJIUHBI

«OCHOBBI MOJACIUPOBAHUA M PACUYETA KOHCTPYKTHBHBIX CHCTEM)>

Hanpasnenne noaroToBKu:

08.03.01 — CrpourenbcTBo

[IpoMbIIIIEHHOE U TPAKJAHCKOE CTPOUTENBCTBO

[Tpoduns:

Kpanuduxarus BeIMyCKHUKA! bakamnasp
dopma 00yueHus: OYHast
I'ox Havana MOATOTOBKH 2016

Onob6peHo Ha 3aceaHuN
Y4eOHO-MeTOINYEeCKOI KOMUCCHH WHCTUTYTA
[TpoToxom Ne 1
06 cents0ps 2017 r.

[Tpencenarens yueOHO-METOANYECKOM

KOMHUCCHHU
A

M.®. I'ycpkoBa

OnobpeHo Ha 3aceaHuu Kadenpbl

[Ipotokomn Ne 2
04 centsi0ps 2017 .
3aBenyrouuii kadeapoit

a7

B.C. ®enopos

Mocksa 2017 r.




1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

Henpro u3yuenust 1ucuUIinHbl «OCHOBBI MOJICIUPOBAHUS U pacueTa KOHCTPYKTUBHBIX
CUCTEM» B HACTOSIIEM KypcCe SIBJISIETCA pacliupeHre 0a30BbIX 3HAHUN CTYJEHTa O pa3paboTKe,
OMKMCAHUU U UCTIOIb30BAaHUH PACUETHBIX CXEM PA3IMYHBIX O0BEKTOB CTPOUTEIHCTBA TS
OTIpeieNIeHus HaNPsKEHHO-1e()OPMUPOBAHHOTO COCTOSHUS MOCIEAHUX C IIETBI0 CO3aHHS
MIPUTOJHBIX K SKCIUTyaTallul COOPYKEHHUM C TOUKHU 3PEHUS UX IPOYHOCTH M JKECTKOCTH KaK
CUCTEM TBEPABIX 1e(hOPMUPYEMBIX TEJ B TMHEHHON CTATUYECKON U KBA3UCTATHUECKOM
MOCTaHOBKax. M3110KeHUE BEETCS B OCHOBHOM HA MPUMEPAX CTEPKHEBBIX U IPOCTENIIUX
JIBYMEPHBIX CUCTEM C UCIIOJIb30BAHUE COBPEMEHHBIX ITPOrPAMMHBIX ITPOIYKTOB
COOTBETCTBYIOIIETO Ha3HAaYeHHs. Takke mpecaenyeTcsl elb IPUBICYCHHS K YIeOHO-
HCCJIEIOBATEIHLCKOM 1 Hay4YHO-HCCIEA0BATEIbCKOM paboTe JIKLl, CHOCOOHBIX Pa3BUBATH U
COBEpIICHCTBOBATh METO/IbI PEIICHHUS 3a/1a4 CTPOUTEIHHON MEXaHUKU B OyyIIEM.

2. MecTto y4yeOHoi1 nucuuniiuabl B crpykrype OII BO

VYyeOnas aucuuniauHa "OCHOBBI MOJIEIMPOBAHUS U pacueTa KOHCTPYKTUBHBIX CUCTEM"
oTHOCcUTCS K 6moky 1 "Iucuurnianasl (MOAYHM)" ¥ BXOAMT B €r0 BApUATUBHYIO YaCTh.

3. [lnanupyembie pe3yJabTaThl 00y4eHUs M0 JUCHUILINHE (MO1YJ/II0), COOTHECEHHBIE C
IUIAHUPYEMBIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pPa30BaTeIbLHOMH MPOrpaMMbl

[Tpouecc n3yueHus: AUCIUILIMHBI HATIPABIICH Ha (POPMHUPOBAHUE CIICTYIONTUX
KOMIIETEHIINN:

OIIK-1 CIIOCOOHOCTBIO MCIIOJIB30BATh OCHOBHBIE 3aKOHBI CCTCCTBCHHOHAYYHBIX
JUCHHUIIINH B HpO(l)eCCI/IOHaJII)HOf/'I ACATCIIbBHOCTU, IPUMCHATD MCTOAbI
MAaTEMAaTHUYCCKOIo aHajin3a 1 MaTEMaTHu4CCKOro (KOMHBIOTepHOFO)
MOACIIMPOBAHUS, TCOPETUUCCKOI'O U SKCIICPUMCHTAJILHOI'O UCCIICAOBAHUA

IIK-2 BJIAAICHUCM MCTOAaMU MMPOBCACHUS NHKCHCPHBIX PI3BICK3.HPII>1, TEXHOJIOTUEN
IMPOCKTUPOBAHUA JleTaHeﬁ u KOHCprKHI/Iﬁ B COOTBECTCTBUH C TCXHUYCCKHUM
3aIaHUEM C UCIIOJIb30BAHUCM YHHUBCPCAJIBHBIX U CIICHUATIU3UPOBAHHBIX
IMpOrpaMMHO-BBIYUCIIUTCIIBHBIX KOMIIJICKCOB U CUCTEM aBTOMATH3UPOBAHHBIX
IIPOCKTUPOBAHU S

4. O01mast TpPy10eMKOCTh JUCIHUNJIMHBI COCTABJIsIET
2 3adeTHbIe eqUHUIIBI (72 ak. 4.).
5. O0pa3oBaTesibHbIE TEXHOJIOTHH

[IpenomaBanue auctuuIMHBI «OCHOBBI MOJICIIMPOBAHUS M pacdeTa KOHCTPYKTUBHBIX
CUCTEM» OCYIIECTBISETCS MPEUMYIIIECTBEHHO B (hopMe JEKIIUi U MPAKTUIECKUX
3aHATHI.JIEKITUN TPOBOIATCS B TPAAUITMOHHON KJIACCHO-YPOYHOM OpTraHU3aIlmOHHON opme
[Tpown3BoauTCs pazdop M aHAIN3 KOHKPETHBIX CUTYaIlUi U3 MPAKTHUKNA COCTABJICHUS PACUETHBIX
MoJIeJIel U OTpeIeNIeH s C MX TTOMOIIBIO HAMPSKEHHO-AePOPMUPOBAHHOTO COCTOSTHUS
obbekTa. lIpakTudyeckre 3aHsITHS TPOBOSATCS MMPEUMYIIIECTBEHHO B KOMIIBIOTEPHOM KJIacce
Kadepsl ¢ KCTIOTB30BaHUEM KOMITIEKca mporpamm pacuera MKD, U3 IMEOImuUX MUPOBOE
npusHanre (MSC.PATRAN-NASTRAN, ANSYS, ABAQUS wunu 1.11.). OctanpHas 4acTh
3aHATUN OpraHM30BaHa B TpaaAuLMOHHON ¢popme CamocTosiTenbHast paboTa CTyieHTa
OpraHW30BaHHA C UCTIOIB30BAHUEM TPAAUIIMOHHBIX BUAOB PaOOTHI U HHTEPAKTUBHBIX
TexHojoruil. K TpaaunnoHHsIM BuaM paboThl OTHOCATCS 0TpabOTKa JIEKIIMOHHOTO MaTepuania,
O0TpabOTKa OTACIBHBIX TEM I10 yueOHBIM mocoOusM, BeimosiHenrne PI'P. K uaTepakTHBHBIM
(IManoroBBIM) TEXHOJOTUSM OTHOCHUTCS OTPA0OTKA OTACIHHBIX TEM IO SJICKTPOHHBIM MTOCOOUSM,
nouck naopmanuu B MaTepHeTe. OlIeHKA TOJTYICHHBIX 3HaHWM, YMECHUH U HAaBBIKOB OCHOBaHA




Ha MOJIYJIbHO-PEUTHHIOBOI TEXHOJIOTHU. Bech Kypce pa3OuT Ha pa3nienbl, MpeCTaBIsIoNINe
co0oMi JIorn4Yecky 3aBepIieHHbINH 00bEM yueOHO! nHpopMaruu. POH/bI OLIEHOYHBIX CPECTB
OCBOCHHBIX KOMIIETCHIIMM BKJIIOYAIOT KaK BOIIPOCHI TEOPETHYECKOrO XapakTepa AJIs OLEHKU
3HaHWM, TaK U 3aJJaHus IPAKTUYECKOI0 COAEp)KaHus (peleHue 3aay, pa3padoTKa pacyeTHbIX
cxeM, paboTa ¢ MPOrpaMMHBIMHU KMIUIEKCAMH) JJIs1 OLIEHKH YMEHHMH U HaBbIKOB. TeopeTnueckue
3HAHUS MPOBEPSIOTCS ¢ IPUMEHEHNUEM TaKUX OPTraHU3allMOHHBIX (POPM, KaK MMCbMEHHBIE U
ycTHBIE orpockl. JlononHuTensHble Gopmbl. Kpome mpakTuyeckux 3aHATUN B TPaJAULIUMOHHON
dopme mpeaycMaTpuBaeTCsS UCIOIB30BaHNE KOMIUIEKca porpaMm pacyera MKD, u3 nmerommx
muposoe npuzHanne (MSC.PATRAN-NASTRAN, ANSYS, ABAQUS unu 1.11.), B
KOMIIbIOTEPHOM Kiacce kadenpsl. [IpenqycmaTpuBaercs pabora co CTyA€HTaMU 10 JUHUN
y4eOHOI nccine0BaTeNbCKOi paboThI..

6. Coneprkanue IMCHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAaHHOE 110 TeMaM (pa3aejiam)

PA3AEIT 1

Merton nepemenieHuii ¢ y4eTom MpoAoibHbIX AedopMaiuii cTepxkuen

BapuanT MeTona mepemMenieHnii ¢ y4eToM MpoAoJIbHBIX nedopmarnmii. OCHOBHBIE CBOMCTBA U
0COOEHHOCTH: CTENIEHH CBOOO/IbI y3JI0B, COOTHOLIEHUS MEXKIY 3JIEMEHTAaMHU MaTpPHULbl ’KECTKOCTH,
JUMCKpPETHAsl CXe€Ma, OCHOBHAs cucTema. [IoHATHE TUIIOBOrO CTEPKHEBOIO AIeMEHTa. BripakeHue
BHYTPEHHUX YCWJINI B KPallHUX CEUYECHUSAX CTEP>KHSI UEPE3 PEaKLUU B HAJIO)KEHHBIX CBA3SX B
MaTpuyHOU popme

[IpencraBienue peakuil B CBA3sIX, HAJIOKEHHBIX HAa KpailHUE CeUeHMsI CTepXKHs (T.€. TaOIUYHON
uH(popMaluu M.11.), B MaTpu4aHoi ¢popme. To xe B 6s104HOM U cBepHYTOH opMmax. Beipakenue
HOJIHOM MOTEHLUAIBbHOM SHEPIUH TUIIOBOTO 3JIEMEHTA CTEP)KHS B MATPUUHOU (opme
DOopMHUPOBAHKE CUCTEMBI OCHOBHBIX PA3PEIIAIOIINX YPABHEHUN METO1a ITEPEMELICHUM:
MIOBJIEMEHTHBIN MTOAXO0/, y4€T IPAHUYHBIX YCIOBUH. Perienne cucremMsl ypaBHEHUN.
Omnpenenenne BHYTPEHHUX YCHIINN B CTEPKHSX 110 HAlIEHHBIM MTEPEMEILIEHUSM y3JI0B CUCTEMBI:
IIO3JIEMEHTHBIN ITOAXO0

Bapuanuonnsiii npuniun Jlarpanka u ypaBHeHus: Diiepa Kak yclIOBUSI paBHOBECHUS
negopmupoBanHoro Tena. Jluckperusanus 3agaun B Mmerosie Purna. Mertos nepeMerieHuit kak
BapuaHT Meronaa Purna.

PA3JIEJI 1
MeTto nepeMenieHtii ¢ yueToM MpOJOJbHBIX AeQopMaliuil crep:kHen
Pemenue 3ana4, TecTupoBaHue

PA3JIEJ 2

OcCHOBBI METOJJa KOHEUHBIX DJIEMEHTOB U €r0 MPAKTUYECKOI0 IPUMEHEHUS

OcHoBbl MeTO1a KOHEUHBIX AnieMeHToB (MKD) B mepemenieHusx kak Bapuanta metoja Purma Ha
npuUMepe TIOCKOH 3a7auu Teopuu ynpyroctu. OcHoBHble gonymeans MKO. Cucrema 6a3ucHBIX
¢byukuit MKD u ee cBoiictBa. AHanoruss MKD BapuaHTy MeTO/1a IepeMEIICHUN ¢ y4eTOM
NPOIOJIBHBIX 1eopMaluii CTep KHEeH

BripaxkeHue nmoaHoN NOTeHMAIbHON SHEPTUH TUIIOBOT'O YETHIPEXYTOJIbHOTO YEThIPEXY3JI0BOTO
KOHEYHOTI'0 3JIEMEHTA IJIACTHHBI.

DopMyITBl MATPUIIBI «OKECTKOCTEW) U SKBUBAJICHTHBIX Y3JIOBBIX..

TumnoBbsle KOHEYHBIE SJIEMEHTHI JJIS pEIIeHUs 3a/1a4 JPYTUX KJIACCOB: U3TH0 MJIacTUH,
nehopMUpPOBaHUE CKIIAAYaThIX CUCTEM, TPEXMEpHas 3aJjaua TEOPUHU YIPYrocTu

Kommiiekc nporpamm 11t onpeaeneHus HanpshkeHHO-aedopMupoBaHHOro coctosHus MKD kak
CpenoToune pe3ynbTaToB pa3padboTok B obmactu MKD. Obmas cxema 1 0cCOOEHHOCTH
(YHKIMOHUPOBAHUS.

PA3JIEJI 2
OCHOBBI METOAAa KOHCYHBIX 3JICMCHTOB U €TI0 HpaKTI/I‘IeCKOI‘O HpI/IMCHCHI/IH
Pemenue 3amay, rectupoBaHue
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