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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

N3yuenue pmucuuiuiuHbel «JluHAMHKa W yCTOMYMBOCTH COOPYKEHHI»
npeciielyeT Ledb MOJAr0OTOBKH MHXKEHEPOB, CIIOCOOHBIX CO3/1aBaTh CTPOUTEIbHBIC
KOHCTPYKLHUH, KOTOpPblE MOTYT HPOTHBOCTOSITH PAa3sHOOOpPA3HBIM  BHUIAM
JTUHAMUYECKUX  BO3ACHCTBUM  (ceficMHueckoe  BO3JEWUCTBUE,  BETPOBOE
BO3JIEHICTBHE, BUOPALIMOHHOE BO3JEHCTBUE, MOABUXHAS HArpys3Ka, BO3JIECHUCTBHE
HaBajla TPAHCIOPTHBIX CPEACTB U T. 1I.). B "acTu ycTOWYMBOCTH COOpY>KEHUI
3a/layell UCLUMIUIMHBI SBIsSIeTCsl O0ydeHue OyIyIIMX CHEeUaIMCTOB METOAaM
aHaiM3a yCTOWYMBOCTH pPaBHOBECHS pa3HOOOpa3HbIX cucteM. B Kkypce
MIPEIIOJIaraeTcsi pacCMOTPEHHUE KAaK YHUCTO CTEPKHEBBIX KOHCTPYKLHM, TaKk M
CUCTEM, COJEpXAIIUX B KaYECTBE 3JIEMEHTOB CTEP)KHHU, IUIACTHUHBI, 000JIOUYKU U
MAaCCHBHBIE Tela.

[enpro n3y4yeHnss TUCHUILIMHBI SBJISIETCS TaK K€ BOCIIUTAHUE CIIELUATIMCTOB,
CIOCOOHBIX Pa3BUBAaTh U COBEPLICHCTBOBATH METO/AbI PEIICHUS 3a7a4 JUHAMUKH U
YCTOMYMBOCTHU B Oy IyIIEM.

2. [Inanupyemble pe3ysibTaTbl 00y4YeHHUs 110 AUCIUIUIMHE (MOAYJIIO).

[lepeuenb ¢GopmMupyemMbiX pe3ylbTaTOB OCBOCHUsSI 00pa3oBaTeIbHOMU
nporpamMmsbl (KOMIIETEHLIUI) B pe3ybTaTe 00yUeHuUs M0 AUCIUIUIMHE (MOAYJIIO):

IIK-18 - Cmoco0OeH MpOBOIWUTH HAYYHO-HUCCIEAOBATEIHLCKUE M OIBITHO-
KOHCTPYKTOPCKHE Pa3pabOTKH; MOJECTUPOBATh U MPOBOJIUTH PACUCTHBHIN aHAIN3
JUISl TPOCKTHBIX 11eJIeil 1 000CHOBAHUS HAJIEKHOCTU U O€30MaCHOCTH OOBEKTOB ;

IIK-19 - Cnoocobern mnpoBOAWUTH MPHUKIAAHBIE HCCIEAOBaHHS B cdepe
WH)XCHEPHO-TEXHUYECKOTO MPOSKTHUPOBAHHS;0CYIIECTBISTh MMPOBEICHUE PabOT 110
00pabOTKE W aHanu3y HayYHO-TEXHUYECKONW wuHMOpManmuu # pe3yJabTaToB
WCCJICIOBAHUM .

OO0y4eHue 1o JUCUUILIMHE (MOAYJII0) MPEANOaraeT, YTo MO0 €ro pe3yJibTaram
oOyuatoruiicst 0yier:

3HATH:
3HaTh MPUHIUIBI Pa3paOOTKH OTJASIBHBIX Y3JIOB M KOHCTPYKIIUIO MOCTOB B
LEJIOM.

Ymern:
YMeTh pa3zpabaTbiBaTh pacueTHBIE MO U COCTABIISATh PACUETHBIE CXEMBI
COOPYKECHUMU.

Baanern:
Bnaners MeToiamu pacuy€ra U KOHCTPYUPOBAHUSA UHKEHEPHBIX COOPYIKEHUN.



3. O0beM TUCHUIUIUHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUILINHBI (MOIYJIs).

OO6masi TpyHOEMKOCTh AUCHUILIAHBI (Momynsi) coctaBisier 3 3.e. (108
aKaJieMUYecKux yaca(oB).

3.2. OObeMm pgucuUIUIMHBI (MOayns) B ¢GopMe KOHTAaKTHOM pabOThI
oOydJarormuxcsi ¢  IENarorM4ecCKUMu  paboTHHUKaMu W (WIM)  JUIAMH,
MPUBJICKAEMBIMU K peaan3aluyd 00pa30BaTeIbHON MTPOTrpaMMbl Ha HHBIX YCIIOBUSX,
IPY MPOBEJICHUY YUE€OHBIX 3aHITHIA:

KommgectBo gyacos

Tun yueOHbIX 3aHATHH
Bcero | Cemectp Ne7

KonrakTHas paboTa rmpy npoBeieHUN Y4eOHBIX 3aHSATHH (BCET0): 48 48
B toM uncie:

3aHATHUS JIEKIMOHHOTO THIIA 16 16
3aHATHSA CEMUHAPCKOTO THUTIA 32 32

3.3. O6bpem mucruIuIMHBL (MOAYJsA) B (OpME CaMOCTOSITENIBHONW padOThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOMIMXCA C
NearornaecKuMu pabOTHUKAMHK | (WIJTH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTU3aIiH
oOpa3oBaTeIbHOM TPOrpaMMbl Ha HWHBIX YCJIOBHUSAX, TIPH  IPOBEICHUU
IPOMEKYTOYHOM aTTecTauu cocTaBiseT 60 akageMrUIeckux Jaca (oB).

3.4. Ilpu oOy4eHnu Mo MHAUBUAYaIbHOMY Y4EOHOMY IIJIaHY, B TOM YHCIIE TIPU
YCKOPEHHOM O0y4Ye€HHH, O0BEM TUCIUILUIMHBI (MOJYJIs1) MOXKET ObITh peaanu30BaH
MOJTHOCTBIO B (DOPME CaMOCTOSITEIbHON pabOoThl 00yJaronuxcs, a Takke B hopme
KOHTAKTHOM paboThl 00Yy4YarOIIUXCS C MEJarornuecKuMu pabOTHUKaMU U (WJIN)
JUIIaMH, TIPUBJIEKAEMBIMU K peau3aiuu o0pa3oBaTeIbHON MPOrpaMMbl Ha UHBIX
YCJIOBUSIX, TIPU MPOBEJACHUU TPOMEKYTOUYHON aTTECTAIIUH.

4. ConeprxkaHue TUCIHUTIIAHBI (MOTYJIs).

4.1. 3aHATHA TEKIUOHHOT'O THUIIA.

/ TemaTnka NEKIIMOHHBIX 3aHATHHU / KpaTKO€ COACPIKAaHUC
II/11

1 |[AuHamuKa ympyrux CUCTEM.
OCHOBHBIE BU/IbI IMHAMUYECKUX HArpy30K U Bo3zaelcTBuil. CBOOOAHBIE KOJIe0aHUsI CUCTEMBI C OJHOM

CTEINEHBI0 CBOOOIBI




TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

Konebauus cucreMsl
CB00OOgHBIE KOJIEOAHNS CUCTEMBI C HECKOJIBKUMU CTENIEHAMU CBOOOIBI

CBOI1cTBO OPTOTrOHAIBHOCTH (HOPM COOCTBEHHBIX KOJIeOaHUM
CBOICTBO OPTOrOHAILHOCTH (POPM COOCTBEHHBIX KOJIEOaHHH

BBIHy)KI[eHHLIe TapMOHHUYCCKUC KOJIeOAaHMS CUCTEMbI C HECKOJIBKHUMU CTEIICHSIMU

CBOOO/IEL.
BbIHy)K,HeHHBIe FapMOHI/I‘-IeCKI/IC KOHC6aHI/IH CUCTCEMBI C HCCKOJIBKUMHU CTCIICHAMHN CB060,Z[BI. OnpeneneHI/Ie
JABUXXCHHUA CUCTEMBI 110 HAYaJIbHBIM yCHOBI/I}IM. TeopeMa O B3aMMHOCTHU nepeMemeHI/Iﬁ

PacnipocTpanenue BosH Aedopmariiii B ynpyrou cpeie
Pacnipoctpanenue BostH neopMmanuii B ypyrou cpene

Tpu Buga paBHOBeECHS.
Tpu Buna paBHoBecus. Tpu criocoOa UcciIe0BaHUsl yCTOHYMBOCTH

[Ipumep pacuera c:KaTO-U30THYTOTO CTEPHKHS
ITpumep pacuera CIKATO-U30THYTOTO CTEPIKHSI

VY cTONYHBOCTE MJIACTHH
Y cTOMYNBOCTH IIJIACTUH

MCTOI[ KOHCYHBIX 3JICMCHTOB JIA1 pacducCTa Ha YCTOP’I‘{HBOCTB
MeTOZ[ KOHCYHBIX 3JICMCHTOB IJIsI pacueTa Ha YCTOﬁqHBOCTB

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

o/

TemaTuka MpaKTHYECKUX 3aHATHI/KPaTKOE COIepIKaHNe

PA3JIEJI 1 lunamuka ynpyrux cucteM. OCHOBHBIE BHIBI JUHAMUYECKUX HATPY30K U

Bo3zaelcTBUH. CBOOOIHBIE KOJIEOAHHSI CUCTEMBI C OAHON CTENEHLIO CBOOOIBI
CB060I[HI>I€ KOJ'I66aHI/I$I CUCTEMBI C OHHOﬁ CTCIICHBIO CB060I[I>I

PA3JIEJI 2 CBoOOIHBIEC KOJIEOAHUS CHCTEMBI C HECKOJIBKUMH CTETICHSIMH CBOOOIBI
CBO6OZ[HLI€ KOJ'Ie6aHI/IH CUCTEMBI IBYMS CTCTICHAMU CBO60)ILI

PA3JIEJI 3 DHepreTH4ecKuii METO1 OMPE/ICIICHUS YaCTOThI COOCTBEHHBIX KOJICOAHMIA.

®opwmyiia Panest
OmnpeneneHne 9acTOTH EPBOH HOPMBI KoIeOaHUH TSI OaTIOYHBIX CUCTEM

PA3JIEJI 4 CBOICTBO OPTOrOHAIBHOCTH (POPM COOCTBEHHBIX KOJeOaHU
Onpe,ueneHI/Ie (bOpM M 4aCTOT COOCTBEHHBIX KOJIEOaHMIt JJIA CUCTEM C ABYMS CTCIICHAMU CBO60,Z[BI C
KOHTPOJIEM OPTOTOHAJIbBHOCTHU (bOpM COOCTBEHHBIX KOJIeOaHU

PA3/IEJI 5 BeiHy>XJeHHbIE TApMOHUYECKHE KOJICOAHUSI CHCTEMBI C HECKOJIBKUMU
creneHsMu cBo0obl. OnpeeneHne ABMKEHHUSI CUCTEMBI 110 HAYaJIbHBIM YCIIOBHSIM.

Teopema 0 B3aMMHOCTH NEPEMEILICHUN
Onpez[ene}me AMIUTUTY AHBIX nepeMemeHHﬁ JUISL CUCTEM C IBYMS CTCTICHAMUA CBO6OZ[LI npu
FapMOHH‘ICCKOﬁ Harpyske. OHpCI[CJI@HI/IC ABUKCHUSA CUCTEMBI ITPU 3aTaHHBIX HAYAJIBHBIX CKOPOCTAX TOYEK

PA3/IEJI 6 Yuet cui BHyTpEeHHETr0 TpeHUs MpH KosnebaHusx. JleificTBue npon3BoIbHOM

HAarpys3ku Ha CUCTEMY C HCCKOJIbKUMHU CTCIICHAMUA CBO6OI[BI
Peurenue 3a1a4 ¢ UCoab30BaHUEM Pa3I0KCHUS ABUKCHUS 110 COOCTBEHHEIM (I)OpMaM KoJIeOaHu

PA3JIEJI 7 PacueTsl Ha celicMU4eCcKOe BO3JEICTBHUE 110 HOPMaM
IIpumeps! pacuera ynpyroi cucTeMbl Ha CEICMUYECKOE BO3AEMCTBHE 110 HOPMaM




TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

PA3JIEJI 8 Pactipoctpanenue BoH aedopMaInii B yIpyrou cpee
3a;[aq1/1 Ha TCOPEMBI BBAMMHOCTHU U1 ClIy4dasd IUWHAMHUYCCKOT'O IMOBEACHUSA CUCTEMBI

PA3JIEJI 9 Konebanus cucteMbl ¢ 0ECKOHSYHBIM YUCIOM CTCIICHEH CBOOOIBI
Pacqu CUCTEMEBI C HCCKOJIBKUMHU CTCIICHAMNA CBOGO)IBI Ha rapMOHHNYCCKYIO Harpy3Ky

10

PA3/IEJI 10 MeToa KOHEYHBIX 3JIEMEHTOB JUIs OTIPEIEICHUS YacTOT U (hopM KonebaHuit

YIPYTUX CUCTEM

Pabota B qucrieiiHOM Kiacce IO OMpeesIeHHIO YacTOT U OPM COOCTBEHHBIX KOJeOaHHUH IO METOLY

KOHCYHBIX 3JICMCHTOB

11

PA3JIEJI 11 YucneHHble METO/bI UHTETPUPOBAHUS YPABHEHUI ABUKCHUS JJIsI

HEJIMHEHUHBIX CUCTEM
Pabora B ,HPICHJ'IGfIHOM KJ1acCe IO YUCJICHHOMY PCHICHUTIO HEJIMHEHHBIX JUHAMHUYCCKHX 3aJa4

12

PA3JIEJI 12 Tpu Buna paBHoBecus. Tpu ciocoba UcCCiIeI0BaHUs YCTOMYUBOCTH
3amaun Ha OMpeAeICHNE KPUTHUCCKUX HArpy30K ISl CHCTEM C OJHOM CTEMEeHBIO CBOOOIBI

13

PA3JIEJI 13 Tlpumep pacuera c:KaTO-H30THYTOTO CTEPKHS
3amaun Ha ompeeIeHNne KPUTHIECKOW HAarpy3KH JJIsl CHCTEM C ABYMS CTEIICHSAMHU CBOOOIBI

14

PA3JIEJI 14 MeTtoa nepeMelieHuii 11 pacuyera paM Ha yCTOMYUBOCTh
3az[aq1/1 Ha pacucT paM Ha YCTOﬁqHBOCTB o Merony nepeMemeHI/Iﬁ

15

PA3/IEJI 15 Yuer nedopmariuu caBura npH onpeAeaeHud KpUTUIECKOH CHIbI
OnpeneneHre KPUTUISCKUX HATPY30K C YIETOM Ae(POPMAITUH CIABUTa ¥ JJIs COCTABHBIX CTeP)KHEH

16

PA3JIEJI 16 Duepretuueckuii METOT OTIpeIeTICHUSI KPUTUUIECKON CHJIBI B CTEPIKHE.

®opwmyia C.I1. TumomeHko
Pemenne 3amau Ha ucnonp3oBanne Gopmynsr C.I1. TumorieHko

17

PA3EJI 17 YcTolunBOCTD IJIACTHH
VY CTOHYNBOCTE IIOCKOM (l)OpMI)I n3ruba u YCTOﬁQHBOCTL apokK (I/ICHOJ'IL3OBaHI/Ie METOAa KOHCYHBIX
3JIEMEHTOB)

18

PA3JIEJI 18 Meron KOHEUHBIX 3JIEMEHTOB JJIsl pacyeTa Ha yCTONYHUBOCTh
HpI/IMCHeHI/Ie YHUCJIICHHOI'O METoAa JIJId OTIPEACIICHUA KpI/ITI/I‘-IeCKOf/'I HarpyskKu ¢ MCIoJIb30BaHUEM
JUHaAMHYCCKOro METOJia aHaJIu3a YCTOﬁQHBOCTH

4.3. CamocrosiTenbHas padoTa 00y4JarOImnXCs.

n/

Bun camocrosTensHOM paboThI

HOZIFOTOBKa K IPaKTUYCCKHUM 3aHATUAM.

[TpopaboTka KOHCIIEKTa JISKITH.

W3yuenune yueOHOM TUTEpaTyphl U3 MPUBEICHHBIX UCTOYHUKOB

PaGoramvag PITP 1 12

[ToaroToBka Kk MPOMEXKYTOYHOM ATTECTAIIUH.

o O Bl W N

IToaroroBka k TCKYIIEMY KOHTPOJIIO.

5. llepeueHp wu3AaHUN, KOTOpPbIE PEKOMEHIYETCS HCIOJIb30BaTh

OCBOEHUHU JTUCIUIUTHHBI (MOTYJIS).

pu



/o

bubmmorpadudeckoe onucanne

Mecto noctyna

CrpourenbHas MeXaHuka. J{uHamuka u
YCTOWYHUBOCTh COOPYKEHUH : yueOHOE
nocobue / I'. B. Bacunbkos, 3. B.
Byiiko. — Canxrt-IletepOypr : Jlans,
2022. — 256 c. — ISBN 978-5-8114-
1334-8

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

Pacuet ynpyroii cuctemsl Ha
JTUHAMHUYECKHE BO3JICHCTBUS : YIeOHO-
MeToauyeckoe rnmocoodue / B. b. 3b11€B,
A. B. lllteiin, I1. B. [1aBneako. —
Mocksa : PYT (MUUT), 2020. — 32 ¢

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

BrruucnurensHble METO/BI B
HEJIMHEHHON MeXaHWKe KOHCTPYKLUH /

B.b. 3bu1eB. - Mocksa : Unxenep, 1999.

- 144 c. : un., Ta6in.; 20 cm.; ISBN 5-
8208-0012-5

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

Pacuyer cTep>KHEBBIX CUCTEM METO/I0M
KOHEYHBIX JIEMEHTOB C
UCTIOJIb30BAaHUEM KOMILIEKCa
MSC/NASTRAN for Windows [TekcT]
. yueObHOe 1mocodue s CTyIEHTOB
CTpouT. u anekrpomex. crei. / C. b.
Kocunpin; M-Bo myTeii coobiienus PO
Mock. Toc. yH-T IyTel cOOOIIeHUs
(MUUT). Kad. cTpouT. MEXaHUKH. -
Mocksa, 1998.-72 ¢

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

Pacuer koHCTpYyKLIUH B
MSC/NASTRAN for Windows [TekcT]
/ MumkoBuy /1. I'. - Mocksa : IMK
[pecc, 2003 (Yebokcapsr : PI'YIT UTIK
Uysamms). - 446 c. : un.; 24 cm + 1 CD-
ROM. - (Cepus "IIpoexktupoBanue").;
ISBN 5-94074-028-6

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

6. IlepeueHp COBpPEMEHHBIX

npodeccoHanbHbIX  0a3

JTAHHBIX

u

MH(OPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE€ MOTYT HCHOJb30BAThCS MPHU

OCBOEHUHU JTUCIUIUTHHBI (MOTYJIS).

CTy,IICHTBI JOJIDKHBI HUMCTDb

BO3MOXHOCTDH ITOJB30BATbLCA

CCThIO

"MHTEPHET" st nosty4eHust 3J€KTPOHHBIX BEPCUN METOJIMYECKUX YKa3aHUM.
1. http://library.miit.ru/ - Yae6upie Moxyu B 35ieKTpoHHOM O6ubarnorexke HTh
MUUT



2. http://e.lanbook.com/ -  DnekTpoHHO-OMONMMOTEYHass  cHCTEMa
N3narenscTBO «JIaHb»

7. IlepeuyeHb  JHUIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHIEMOTO
POrpaMMHOT0 OOECIICYCHHUsSI, B TOM YHCJIE€ OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOTO JIJIs OCBOCHHMS TUCITUTIIIMHBI (MOTYJIs).

CTyneHTbl  JOJDKHBI ~ MMETh  BO3MOXKHOCTB  IIOJIB30BAaThCS  CETHIO
"MHTEPHET" it nosy4eHus 3JEKTPOHHBIX BEPCUN METONYECKUX YKa3aHUM.

1. http://library.miit.ru/ - Yue6usie Moay1u B aiiekTpoHHOM Onbimorexke HTh
MUNUT

2. http://e.lanbook.com/ -  DnekTpoHHO-OMOIMOTEYHAsT  CHCTEMa
N3parenscTBO «JIaHb»

8. OmnmcaHue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOIAUMOM  IJIs
OCYIIIECTBJIEHUSI 00pa30BaTEILHOrO Mpoliecca Mo JUCIUIUIMHE (MOIYJIIO).

Koneuno-snementHsiil komruiekc MSC.PATRAN-NFSTRAN.

[Iporpamma pacueTa BaHTOBO-CTEPKHEBBIX CHUCTEM, pa3paOOTaHHas Ha
kadenpe crtpoutenbHas mexanuka MUUNUT B.b. 3sumeBsiM, A.B. IlteitHoM,
peanu3yolas SBHYI CXeMYy PEIICHHS JUHAMUYECKUX 3a7ad.

9. ®opma TPOMEKYTOUYHOM aTTECTAIIUM:

3auer B 7 cemecTpe.

10. OtieHOYHBIE MaTePUATTBI.

OueHoOYHbIE MaTepUalIbl, TPUMEHSIEMbIE MPU MPOBEICHUHN MPOMEKYTOUHOU
aTTeCTalny, pa3padaThIBAIOTCS B COOTBETCTBHH C JIOKAIBHBIM HOPMATHBHBIM
aktom PYT (MUNT).
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