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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

N3ydyenne pucuuiuMHbel «J/l[uHaMuka W yCTOMYMBOCTH COOPYKEHUI»
npeciieyeT 1edb NOJATOTOBKM UHXKEHEPOB, CIIOCOOHBIX CO3/1aBaTh CTPOUTEIbHBIC
KOHCTPYKIIMH, KOTOpPbIE MOTYT MPOTHUBOCTOSITH Pa3HOOOpPa3HbIM  BHUAAM
TUHAMHUYECKUX BO3JEUCTBUN (ceificMuueckoe BO3JICHCTBHE, BETPOBOE
BO3JICCTBHE, BUOPALIMOHHOE BO3JEHCTBUE, MOJBUXKHAS HArpy3Ka, BO3JICHCTBHE
HaBajia TPAHCIOPTHBIX CPEACTB U T. 1.). B wactu yCTOMYMBOCTH COOPYKEHUI
3ajaueil AMCUUIUIMHBL SIBiIsieTcs oOydeHue OyAylMX CIEHUaTNCTOB METOAaM
aHajaM3a yCTOMYMBOCTH pABHOBECHS pa3HOOOpasHBIX cucreM. B kypce
NPEANOJIAraeTcsl PacCMOTPEHUE KAK YHUCTO CTEPKHEBBIX KOHCTPYKIMH, TaK M
CUCTEM, COJEpKalllUX B KAu€CTBE AJIEMEHTOB CTEP)KHH, IJIACTHHBI, O0OJIOUKU U
MaCCHUBHBIE TeEla.

L{enpro n3y4eHust AUCHUIUIAHBI SBJISIETCS TaK K€ BOCIIUTAHUE CIIEUATIMCTOB,
CIIOCOOHBIX pa3BHBAaTh U COBEPILIEHCTBOBATH METObI PEIICHHMS 3aa4 TUHAMUKH U
YCTOMYMBOCTHU B OyaylIeM.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS MO TUCHUILIIMHE (MOIYJIIO).

[lepeuenb GopmMuUpyeMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHIIU) B PE3yJbTaTe 00yUEHHUS 110 AUCIUIUIMHE (MOAYJIIO):

IIK-18 - Cnoco0eH MpoBOJUTH HAYYHO-HUCCIEAOBATEILCKUE M OIBITHO-
KOHCTPYKTOPCKHE Pa3paObO0TKH; MOJEIUPOBATh U MPOBOJIUTH PACUETHBIM aHAIU3
JUTSI IPOEKTHBIX 11e7iel 1 000CHOBaHUS HAJCKHOCTH U 0€30MacHOCTH OOBEKTOB

IIK-19 - CmoocobOeH mNpoBOAWTH NPHUKIAAHBIC WCCICIOBaHUI B cdepe
WHXEHEPHO-TEXHUIECKOTO MPOCKTUPOBAHUS;0CYIIIECTBIIATH IPOBEICHUE PabOT IO
00paboTKe U aHaldM3y Hay4YHO-TEXHUYECKON HWH(OpMauuMu U pe3yIbTaToB
WCCJICIOBAHUM .

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJII0 ) IPEIOIaraeT, 4YTo 1Mo ero pe3yJIbTaraM
oOyyarommiicst Oyier:

3HATD:
3HaTh MPUHLUIBI Pa3paO0OTKU OTIAEIBHBIX Y3JIOB U KOHCTPYKIIUIO MOCTOB B
LIEJIOM.

YMerh:
YMeTh pa3pabaTbiBaTh pacue€THBIE MOJIEIN U COCTABIISITH PACUCTHBIC CXEMBbI
COOPYKECHUHU.

Baaners:
Brnanets MeToiamu pacdy€Ta 1 KOHCTPYUPOBAHUS MHKEHEPHBIX COOPYKEHUM.



3. O0beM AUCIUILIUHBI (MOIYJIs).
3.1. O6uias TpyA0€MKOCTb JTUCIUILUIMHBI (MOTYJIS).

OO0mast TPyIOEeMKOCTh AMCIUIUIMHBI (MOIyJisg) coctaBmsier 3 3.e. (108
aKaJeMHYEeCKuX Jaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAyJsi) B (opMe KOHTAaKTHOW paboThl
oOyJarommxcsi C  IeJarorM4ecKuMM  paboTHUKaMu ©W  (WIM)  JIMIIAMH,
NIPUBJIEKAEMBIMH K pean3ainuy 00pa3oBaTeIbHON MpOTrpaMMbl Ha UHBIX YCIOBUSX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KommaectBo yacoB

Tum yqeOHBIX 3aHITHI
Bcero | Cemectp Ne7

KonTtakTHas paboTa mpu NpoBeIeHNH yUeOHBIX 3aHATHH (BCEro): 48 48
B tom uucne:

3aHATHSA JIEKIIHOHHOTO THIIA 16 16
3aHATHSI CEMUHAPCKOTO THUIIA 32 32

3.3. O6bemM auCHUIUIMHBL (MOIyYJiA) B (OpME CaMOCTOSITENIbHOM padOThI
oOyyJaronmxcsi, a Takxke B (opMe KOHTAKTHOW pabOThl 0OyYaroumxcs c
neJaroruaeckKuMu paboTHUKAMHU U (WIIH) JIUIIAMU, IPUBIIEKAEMBIMU K peau3aiiu
oOpa3oBaTenpHON TpOrpaMMbl  HA HWHBIX  YCIOBHSAX, TP  IPOBEICHUU
MPOMEXYTOYHOM aTTecTanu coctanisieT 60 akageMrudeckux yaca (OB).

3.4. ITpu oOy4eHnH 110 MHAUBUAYATLHOMY YUY€OHOMY IJIaHY, B TOM YHCIIC IPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM JAUCITUIUIMHBI (MOJIYJIsI) MOXKET OBITh peaii30BaH
MOJIHOCTBIO B (hOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTaKTHOW PabOThl 00YYaIOIIUXCSl C MEAArorMuecKUMU paOOTHUKAMU U (WJTN)
JUIIaMH, TIPUBJICKACMBIMH K peaii3aIiii 00pa30BaTeILHOM MPOrpaMMbl Ha MHBIX
YCIOBHSIX, TIPH MPOBEICHUN TTPOMEKYTOUHOH aTTECTAIIHH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).

4.1. 3aHsATHs JISKIIUOHHOTO THUIIA.

/ TemaTuka NTEKIIMOHHBIX 3aHATUM / KPAaTKOE COJEPKaHNE
/T

1 |/IunamuKka ynpyrux CHCTEM.
OCHOBHBIE BU/IbI JUHAMUYECKHUX HArpy30K U Bo3aeiicTBuil. CBOOOAHBIE KOIEOaHNs CHCTEMBI C OHOM

CTEIEHBIO CBOOOIBI




TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

Konebauus cucreMst
CBO6OI[HI)I€ KOJ'Ie6aHI/IH CHUCTEMBI C HCCKOJIBKUMU CTCIICHAMU CBOGOJJLI

CBOWCTBO OPTOTOHAIBHOCTH (HOPM COOCTBEHHBIX KOJICOAHUIA
CBOICTBO OPTOrOHATBHOCTH (POPM COOCTBEHHBIX KOJIeOaHNH

BBIHy)K[[eHHLIe TrapMOHHUYCCKUC KOJIEOAHMS CUCTEMBI C HECKOJILKHUMH CTEIICHSIMH

CBOOO/IBL.
BBIHy)KZ[eHHBIe FapMOHH‘IeCKI/Ie KOJIe6aHI/I5[ CHUCTCMBI C HCCKOJIBKUMHU CTCIICHAMHA CBO6OIIBI. OHpeZlCJICHI/Ie
JABUXKCHUSA CUCTEMBI 110 HA4YaJIbHBIM YCHOBI/IHM. TeopeMa O B3AUMHOCTH HepeMeIlIeHI/Iﬁ

Pacnipoctpanenue BosH AedopMainuii B ynpyrou cpeie
Pacnpoctpanenue BoyH nedopMaluii B yupyroi cpese

Tpu Buga paBHOBECHS.
TpI/I BUJa paBHOBCCUL. TpI/I crocoba HUCCICOA0OBAaHUA YCTOI‘/II‘-II/IBOCTI/I

[Ipumep pacuera cxxaTO-U30THYTOrO CTEPIKHS
[Ipumep pacdera cKaTO-M30THYTOTO CTEPIKHS

VY CcTONYUBOCTD IIJIACTUH

Y cTOHUMBOCTD IIACTUH

MeTo1 KOHEYHBIX 2JIEMEHTOB JJIsI pacducTa Ha yCTOﬁHHBOCTB
MeTo KOHEUHBIX 3JIEMEHTOB JUIsl pacdyeTa Ha YyCTOMYUBOCTh

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

HpaKTI/ILIGCKI/IC 3aHATHUA

/o

Tematuka MMPAKTUYICCKUX 3aHATHH/ KpaTKOC COACPIKAHNC

PA3JIEJI 1 Aunamuka ynpyrux cucteM. OCHOBHBIE BU/IbI JUHAMUYECKUX HATPY30K U

Bo3zelicTBui. CBOOOMHBIE KOJIEOAHU CUCTEMBI C OJHOM CTENEHBIO CBOOOIBI
CBo0OogHBIE KOIEOaHUS CUCTEMBI C OTHOM CTENEHBIO CBOOOIBI

PA3JIEJI 2 CB0oOOmHBIEC KOJIEOAHUS CUCTEMBI C HECKOJIBKUMH CTEIICHSIMHU CBOOOIBI
CBo60o1HBIE KOJIEOAHUS CUCTEMBI IByMsI CTETIEHSIMHI CBOOO/IBI

PA3/IEJI 3 DHepreTudyeckuii METOA ONpPEAEICHUs YaCTOThl COOCTBEHHBIX KOJIeOaHHH.

®opmyina Panes
OmnpezneneHne 9acTOTH IepBOM (OPMBI KoNeOaHU [T GaTOYHBIX CHCTEM

PA3JIEJI 4 CBolicTBO OPTOrOHaIBHOCTU (POPM COOCTBEHHBIX KOJIEOaHUM
OHpCI[eHeHI/IC (I)OpM M 4aCTOT COOCTBEHHBIX KOJIeOaHMI JUIA CUCTEM C IBYMS CTCIICHAMU CBO60,I[I>I C
KOHTPOJIEM OPTOTOHAILHOCTH (pOpM COOCTBEHHBIX KOJICOaHHI

PA3JIEJI 5 BeiHyX/1IeHHbIE TapMOHUYECKHE KOJIEOaHUsI CUCTEMBbI C HECKOJIbKUMU
CTeneHsIMU cB0001b1. OnpesienieHre ABMKEHUS] CUCTEMBbI 110 HaYaJIbHBIM YCIOBHUSIM.

TeopeMa O B3aMMHOCTH HepCMCH_IeHI/Iﬁ
OHpe,HGJ'IGHI/IC AMIUTUTY AHBIX HepeMGIIICHI/Iﬁ JJIsL CUCTEM C IBYMS CTCIICHAMU CBO60,HI>I npu
FapMOHPI‘lCCKOfI Harpyske. OHPGHCHGHI/IC JABWIKCHUS CUCTEMBI IPU 3a/IaHHBIX HAYAJIbHBIX CKOPOCTAX TOYCK

PA3JIEJI 6 Yuer cust BHyTpeHHEro TpeHus npu konebanusx. JleficTBre mpon3BoJIbHOM

HAarpys3ku Ha CUCTEMY C HCCKOJIBKMMHU CTCIICHAMUA CB06OI[BI
Pemenne 3a1a4 ¢ HCIOMB30BAHUEM PA3JI0KECHUS ABIKSHHS MO0 COOCTBEHHBIM (hopMaM KoyieOaHuit

PA3JIEJI 7 PacueTsl Ha celicMU4ECKOE BO3JEICTBUE 110 HOpMaM
IIpumeps! pacyeTa ynpyroi CUCTEMBl Ha CEICMUUYECKOE BO3ACHCTBUE 110 HOPMaM




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

PA3JIEJI 8 PactipocTpanenue BOJIH AeopMaliiii B ynpyroi cpeae
3a)1aq1/1 Ha TCOPEMBbI B3AMMHOCTH [JI Cliydast JUHAMUYCCKOTO MOBCACHUSA CUCTEMbL

PA3JIEJI 9 KonebaHust cucteMbl ¢ 0SCKOHSYHBIM YHCIIOM CTEIICHEH CBOOOIBI
Pacuet cucTeMbI ¢ HECKOJILKUMU CTEIIEHIMU CBO60,HI)I Ha TapMOHHUYCCKYIO HAarpys3Ky

10

PA3JIEJI 10 MeTo KOHEUHBIX 3JIEMEHTOB JUIS OTIPEICICHUS YacTOT U (hopM Konmebanuit

YIIPYTUX CUCTEM
Paborta B qucmieifHOM Kilacce IO ONpEeaesIeHHIO 9acTOT U GOpPM COOCTBEHHBIX KOJIEOaHHH IO METOLY
KOHEYHBIX 3JIEMEHTOB

11

PA3JIEJI 11 YucnenHbie METOIbl MHTETPUPOBAHUS YPABHEHUHN ABUKCHUS 1T

HEIUHEHHBIX CHCTEM
PaboTa B JUCIICHHOM KJacce I10 YHUCJICHHOMY PCUICHUIO HEJMHEHHBIX JUHAMUUYECKHUX 3a7a4

12

PA3JIEJI 12 Tpu Buna paBHoBecus. Tpu criocoda McCiieI0BaHUS YCTOMIUBOCTH
3212[8.‘11/1 Ha OMNPEACIICHUEC KPUTUICCKUX HAI'PY30K JII CUCTEM C OHHOﬁ CTCIICHBIO CBO60,I[LI

13

PA3/IEJI 13 Ilpumep pacyera c:KaTo-M30THYTOTO CTEPIKHS
3212[8.‘11/1 Ha OIPEACICHUC KpPITPI‘ICCKOI?I Harpys3kKu Ul CUCTEM € ABYMS CTCHCHAMU CBO6OZ[I>I

14

PA3/IEJI 14 Meton nepeMelieHuii sl pacuera pam Ha YCTOMYMBOCTh
3ama4ym Ha pacueT paM Ha YCTOMYUBOCTD [0 METOAY NepeMelIeHHA

15

PA3JIEJI 15 Yuer nedopmaniuu caBura npu onpeaesieHuu KPUTHUECKON CHUITBI
OnpezencHre KPUTHUCCKUX HATPY30K C yUeTOM Je(hOpMAIIiK CIBUTA U JIJIsl COCTABHBIX CTEPIKHEH

16

PA3JIEJI 16 Duepretrueckuii METO1 ONPeAEIECHUS KPUTHUECKOU CUITBI B CTEPIKHE.

®opmyna C.I1. Tumomenko
Pemenne 3anau Ha ucnons3oanne Gopmynsl C.I1. TumonieHko

17

PA3JIEJI 17 YcToi4MBOCTb MJIACTUH
Y CTOHYMBOCTD TUTOCKOH (POPMBI M3THOA M YCTOHYHUBOCTE apOK (MCIOJIb30BAaHHE METO1a KOHEYHBIX
JJIEMEHTOB)

18

PA3/IEJI 18 MeToa KOHEUHBIX 3JIEMEHTOB JIsl pacueTa Ha yCTOMYMBOCTh
HpI/IMCHeHI/Ie YHCJIICHHOI'O MeToAa Jid OIIPEACICHUA I(pI/ITPI‘ICCKOﬁ HarpyskKu € MCIIOJIb30BaHUEM
JUHAMHUYECKOI'O METO4a aHaJIn3a YCTOI\/‘I‘{I/IBOCTI/I

4.3. CamocrosiTenbHas padoTa 00ydarOIuXCs.

/o

Bun camocrosTensHoi paboTh

HO}IFOTOBKa K IPAKTUYCCKUM 3aHATHUAM.

[TpopaboTka KOHCTIEKTA JICKITUH.

I/I3yquI/Ie yqe6H0171 JIMTCPATYPhI U3 ITPUBCACHHBIX NCTOYHUKOB

Paboramag PITP 1 u 2

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALIMH.

o O B~ W N

IIoarororka k TCKYILIEMY KOHTPOJIIO.

5. llepeueHp wu3AaHUN, KOTOpPBIE PEKOMEHIYETCS HCIOJIb30BaTh

OCBOCHMH JTUCUUILTUHBI (MOAYJIs).

pu




/i

bubnuorpaduueckoe onucanue

Mecto nocryna

CrpoutenbHas MmexaHuka. J[uHaMuka u
YCTOWYUBOCTh COOPYKEHHI : yueOHOe
nocobue / I'. B. Bacuaskos, 3. B.
byiiko. — Canxkrt-IlerepOypr : Jlans,
2022. — 256 c. — ISBN 978-5-8114-
1334-8

https://e.lanbook.com/book/211133?category=934

Pacuer ynpyroit cucremsl Ha
JUHAMHYECKHE BO3JICHCTBUS : y4eOHO-
MeToguueckoe mocodbue / B. b. 3b11€eB,
A. B. lllteiin, I1. B. I1laBaeako. —
Mocksa : PYT (MUUT), 2020. — 32 ¢

https://e.lanbook.com/book/1759167category=931

BbrunciauTenbHbIE METOBI B
HEJIMHEHHON MEeXaHWKe KOHCTPYKIUH /

B.b. 3b11eB. - Mocksa : Unxenep, 1999.

- 144 c. : un., ta6m.; 20 cMm.; ISBN 5-
8208-0012-5

https://search.rsl.ru/ru/record/01002413908

Pacuer cTepKHEBBIX CHCTEM METOJIOM
KOHEYHBIX JIEMEHTOB C
UCIIOJIb30BaHUEM KOMILIEKCA
MSC/NASTRAN for Windows [Tekcr]
. yuebHOe 1mocodue s CTyIEHTOB
cTpouT. u ekrpomex. crer. / C. b.
Kocunpin; M-Bo nyteit coobmenust PO
Mock. roc. yH-T yTel cooO1IeHus
(MHUUT). Kad. ctpout. MexaHukH. -
Mocksa, 1998. - 72 ¢

https://search.rsl.ru/ru/record/01000587395

Pacuer koHCTpYKIUH B
MSC/NASTRAN for Windows [Tekcr]
/ umkoBuu . I'. - Mocksa : JIMK
[pecc, 2003 (Yeboxkcapsr : PI'YIT UTIK
Uysammms). - 446 c. : un.; 24 cm + 1 CD-
ROM. - (Cepus "IIpoextupoBanue").;
ISBN 5-94074-028-6

https://search.rsl.ru/ru/record/01001868768

6. IlepeueHb COBpPEMEHHBIX

npodeccruoHanbHbIX  0a3

JTAaHHBIX

u

MH(OPMAIIMOHHBIX CHPABOYHBIX CUCTEM, KOTOPbIE MOTYT HCIOJb30BATHCS MPH

OCBOCHMH JTUCUUILTUHBI (MOAYJIs).

CTYJIGHTBI JOJIDKHBI HUMCTD

BO3MOXXHOCTbD IIOJIB30BAaThCA

CCTBhIO

"MHTEPHET" nyst mostyyeHus 3J€KTPOHHBIX BEPCUN METOANYECKUX YKA3aHUM.
1. http://library.miit.ru/ - YueGuble Moayu B asiekTpoHHON Ondmuoreke HTh
MUUT



2.  http://e.lanbook.com/ -  DnekTpoHHO-OMOIHOTEYHAss  cHCTEMa
N3 narenscTBO «JlaHb»

7. llepedyeHb  JNHIEH3UOHHOTO W  CBOOOJHO  PacIpOCTPaHSIEMOIO
IPOrpaMMHOr0 00€CIeYeHUsl, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOJICTBA,
HEOO0XOUMOTrO ISl OCBOCHUS JUCIIUILIMHBI (MOJTYJISA).

CTyneHTsl  JODKHBI ~ MMETh  BO3MOXKHOCTH  IOJIb30BAThCS  CETHIO
"MHTEPHET" myia nonmy4yeHus 3IEKTPOHHBIX BEPCUN METOJMYECKUX YKa3aHUM.

1. http://library.miit.ru/ - YueGusie Moy B dsiekTpoHHON Onbmmoreke HTh
MUUT

2.  http://e.lanbook.com/ - = DnekTpoHHO-OMOIMOTEYHAs  CcHCTEMa
N3parenscTBO «JIanb)

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOW it
OCYILIECTBJICHUSI 00pa30BaTEILHOIO Mpoliecca Mo TUCIUIUIMHE (MOIYJIIO).

Koneuno-snemenTHbiii komiiekc MSC.PATRAN-NFSTRAN.

[Iporpamma pacueTra BaHTOBO-CTEPKHEBBIX CHCTEM, pa3paboTaHHas Ha
kadenpe crtpoutenbHas Mmexanuka MUUT B.b. 3suieBsiM, A.B. IlrteitHowM,
peanu3ytonias SBHyI CXeMy PelIeHUS JUHAMUYECKUX 3a1a4.

9. ®opma MPOMEKYTOUYHOM ATTECTALINU:

3auet B 7 cemecTpe.

10. O1ieHOYHBIE MaTEPUAITBI.

OreHOYHBIE MaTEepUAIbI, TPUMEHSIEMbIE TIPH TIPOBEICHUN MPOMEKYTOUHON
aTTeCTallui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktrom PYT (MUUT).
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