MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noaroroBku/cnenuaiabiocts: 15.04.03 MpukiaaaHas MexaHuKa
HaumenoBanue o0pa3zoBare/ibHOM NporpamMmbl . JIMHaAMHUKa M TIPOYHOCTH MALIMH, NPUOOPOB U ANNAPATYPbI
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
KOHCTPYKIIMOHHAS ITPOYHOCTD

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Bapuarusnas

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.B.08.02.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

HpaKTuquKne 3aHATHA

3 cemectp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

3 cemecTp - 16 yacos;

CamocrosiTesibHasi padoTa

3 cemecTp - 55,4 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

3 cemecTp - 4 yaca;

BKJIIOYAS:
Cemunap
Juckyccus
Pewenne 3agau

IIpomeskyTouHast aTTecTALUS:

3amuTa KypcoBoii padoThI
3aueT ¢ oleHKOI

3 cemectp - 0,3 yaca;
3 cemectp - 0,3 yaca;
Bcero - 0,6 yaca
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K

Bnageneyu Llon B.3. o
[IpenomaBaTelib NaerTbnratop Rd9d3a9dd-TsoyVE-b05eb4ba B.O. Lo
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
PyKOBOI[HTeHL o Bnageney, No3HsaK E.B.
00pa30BaTeIbHON MPOTrPaMMBbI Waehmnpurarop RA1b94958-PozniakYV-2647307¢€ E.B. Ilo3usk
(OIKHOCTB, YUeHasl CTETICHb, YUCHOE (moamucs) (pacmudpoBKa MOAIHCH)
3BaHKE)
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
w o Ceenennn o enagensue L3N M3K
3aBeyroIHi BBITYCKAIOLICH Bragenen MepKypbes W B.
Kadeapbl [T — Rd52c763c-MerkuryeviV-1e4aB83 N.B. MepkypbeB
(OJIDKHOCTB, YUeHas CTETICHb, YUCHOE (moamucs) (pacmudpoBKa HOIIHCH)

3BaHKE)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Lleab ocBoeHHMs TMCHUILVIMHBI. VI3ydeHune 0a30BBIX METOAOB OLIEHKM IPOYHOCTH 3IJIEMEHTOB
KOHCTPYKUMH, U3TOTOBJICHHBIX U3 KOHCTPYKIIMOHHBIX MaTEPUAIIOB

3agaun AMCHMIIINHBI

- UI3YUCHUC MCTOOB ONPCACICHUA XapPaKTCPHUCTHUK KOHCprKI.IHOHHOfI MPOYHOCTU MCTAJNIMYCCKUX

MaTCpHraIOB,

- U3y4eHue Mojieneit 1eopMUpoBaHus U pa3pylIeHU KOHCTPYKIUH, paboTaloUINX Ipu
MOBBILIICHHBIX IOBTOPHO-CTATUYECKHX, JJIUTEIBHBIX CTATHUYECKUX M BUOPAIIMOHHBIX Harpy3Kax, B T.4. B
YCIJIOBHSIX MOBBIIIEHHBIX TEMIIEPATYD;

- pelleHre NPUKIIAHBIX 33/1a4 MEXaHUKH JehopMUpyeMoro TBEPAOro ¢ MPUMEHEHUEM
COBPEMEHHBIX KOHEUHO-3JIEMEHTHBIX MPOTPAMMHBIX KOMIUIEKCOB (Ha MpUMEpPEe HATYPHBIX KOHCTPYKIIHIL).

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa m HanmMeHoOBaHHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

[TK-5 ciocobHOCTHIO
CaMOCTOSITENILHO
BBITIOJHSTh HAYYHBIE
UCCIIEIOBaHMSI B 00JIaCTH
MIPHUKIIATHOM MEXaHHUKH JIJIS
pa3IMYHBIX OTpacien
MIPOMBIIIJICHHOCTH,
TOTIMBHO-?HEPT€TUYECKOTO
KOMIUIEKCa, TPAHCIIOPTA U
CTPOUTENBCTBA, peIaTh
CJIOKHBIC HAYIHO-
TEXHUUYECKUE 3a]auu,
KOTOPBIE JUISI CBOETO
U3Yy4eHUs TPeOyIOT
pa3pabOTKu U TPUMEHEHUS
MaTeMaTUYECKUX U
KOMIIBIOTEPHBIX MOJIEIIEH,
MPUMEHEHHUS TPOTPaMMHBIX
CUCTEM
MYJIbTUAUCIHUILTHHAPHOTO
ananu3a (CAE-cucrem
MHUPOBOTO YPOBHSI)

3HAaThb.

- 06HII/IC IMPUHOHUIIBI OOCHKH IIPOYHOCTU
KOHCTPYKHHﬁ, pa60Tamme B CJIOZKHBIX
OKCILTYaTallUOHHBIX YCIIOBUAX.

YMETh:

- CTPOUTB PACYETHBIE CXEMBI
KOHCTPYKLUM, CO3/1aBaTh PaCUETHBIE
MOJIEJIM METOIOM KOHEUHBIX JIEMEHTOB, B
TOM YMCJIE JUIsl BBICOKOHATPYKEHHBIX
nerajnei TypOOMaIIuH.

[TK-13 cnoco6HOCThIO
dbopmynupoBaTh
TEXHUYECKHE 3aaHUS U
IPUMEHSTH IPOrPaMMHBIE
CHCTEMBI KOMITBIOTEPHOTO
npoexTupoBanus (CAD-
CHCTEMBI) B TpoOIecce
KOHCTPYUPOBaHHUS JeTanen
MAIlIiH 1 JIEMEHTOB
KOHCTPYKLUH C y4eTOM
obecrieueHus ux
IPOYHOCTH, JKECTKOCTH,

3HATh.
- BOBMOXXHOCTH IIPOTPpaMMHOT'O KOMITJICKCa

MSC.Software.

YMETB!
- pe€uiaTh NPHUKIAAHBIC 3aJa4 MEXaHUKHU
METOI0M KOHEUHBIX 3JIEMEHTOB B
nporpaMMHoM komiuiekce MSC.Software.




Koa n HaumeHoBaHue

Koa u HaumeHoBaHMe

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

KOMIIETCHINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHU
YCTONYUBOCTH,
JIOJITOBEYHOCTH,

HaJC)KHOCTH U
H3HOCOCTONKOCTH, TOTOBUTh
HEOOXOIUMBIN KOMIIIEKT
TEXHHUYICCKOMN
JIOKYMEHTaIlH B
cooTBeTCcTBUM ¢ Equnoit
CHCTEMOH
KOHCTPYKTOPCKOU
JIOKYMEHTaIuu

[TK-14 criocoOHOCTBIO
MIPOCKTUPOBATh MAIIMHBI U
KOHCTPYKITUHU C YIETOM
TpeOOoBaHMUi oOecreueHus
WX MPOYHOCTH,
YCTOMYUBOCTH,
JIOJITOBEYHOCTH H
0€e30I1aCHOCTH,
obecneueHust HAACKHOCTH U
MU3HOCOCTOMKOCTH Y3JI0B U
JieTajel MaliuH

3HATh:
- METO/Ibl pacyeTa Ha YCTaJIOCTHYIO
MPOYHOCTH AeTameil.

YMETh:

- paccuuThIBaTh Ha IPOYHOCTh
KOHCTPYKIIUH, paboTaroue npu
MMOBTOPHO-CTATUYECKUX, ITTUTEITBHBIX
CTaTHYECKHUX M BUOPAIMOHHBIX Harpy3Kax,
B TOM YHCJIE€ B YCJIIOBHSIX IMOBBIIIEHHBIX
TEeMIEeparyp.

[TK-15 cnoco6HOCTBIO
pa3pabaTheiBaTh TEXHUKO-
SKOHOMHYECKHE
000CHOBaHUS
MPOEKTUPYEMBIX MAIIMH U
KOHCTPYKIUIA, COCTABJISITh
TEXHUYECKYIO
JIOKYMEHTAIMIO Ha
MPOEKTHI, UX DIIEMEHTHI U
COOpOYHBIE €AUHUIIBI

3HATh!

- TpeOOBaHUS K UCXOHBIM JIaHHBIM JIJIst
BBITIOJTHEHUS IPOYHOCTHBIX PAacCueTOB U
TpeOOBaHUs K HOPMATUBHBIM 3amacam
MIPOYHOCTH.

YMETh:
- (opmupoBaTh TpeOOBAHUS K IPOYHOCTH

U pecypcy KOHCTPYKIIMI Ha dTare
IIPOCKTUPOBAHUS.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlucuumnirHa OTHOCHUTCS K 4acTH, (opMupyeMoil ydacTHHKaMU OOpa30BaTeNbHBIX OTHOILICHUH
0JI0Ka TUCIUIUIMH OCHOBHOMU MpodeccuoHanbHON 00pa3oBaTesIbHOM MporpaMMe JlnHaMuka U MpOYHOCTb
MaruH, npubopoB u anmapatypsl (ganee — OINIOII), nanpasnenust noarotoBku 15.04.03 Ilpuknannas
MeXaHMKa, ypOBEHb 00pa30BaHMsl: BbICIIEe 0Opa30BaHuE - MarucTpaTypa.

TpeGoBaHMsI K BXOIHBIM 3HAHUSM U YMEHUSIM:
- 3HATh YMCJICHHBIC METO/IBl B MEXaHUKE JIe(HOpMUPYEMOTO TBEPOTO Tela
- 3HaTh TEOPHUIO MIIACTUYHOCTH U MOJI3Y4ECTH
- 3HATh CTATUCTHYECKYIO MEXaHUKY

- 3HaTh OCHOBBI MEXAHUKH PA3pPYILICHUS

- 3HATh TEOPHUIO KOJICOAHUH

- YMCTH BBITIOJIHATL PaCUCThI HaHp}DKeHHO-,ZLC(I)OpMI/IPOBaHHOFO COCTOAHHA KOHCTPYKL[I/Iﬁ METOJO0M

KOHCEYHBIX DJIEMEHTOB




- YMETh MPOBOJHUTH CTATUCTHUYECKYIO 00pabOTKY pe3ysIbTaTOB IKCIIEPUMEHTOB

Pe3ynbraTel 00yueHus, OTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHOHN pabOoTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

Pasnensr/TeMsl

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

m
S = | =
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
R KIIP | TK | UKKII | TK p oo
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OcHOBBI pacueTa 24 3 - - 12 - - - - - 12 - Camocmoamenvroe uzyuenue
JieTalneil Ha MPOYHOCTh meopemuueckoz0 mamepuana: N3yuenue
IIPU CTATUYECKOM JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
Harpy>KeHUuu "OcHOBEHI pacueTa JeTaneit Ha IPOYHOCTh IPU
11 Beenenue. Bunpt 6 - - 6 - - - - - - - CTaTHYECKOM Harpy>xeHuu"
MEXaHUYECKOT0 H3yuenue mamepuanog 1umepamypHsix
paspylieHus UCHOYHUKOG:
1.2 [Ipounocts metaneit 18 - - 6 - - - - - 12 - [1], T'maBer 1,2,6
MIPHU CTATHIECKOM [3], I'm. 1-16, 30
Harpy)XeHUH
2 Pacuer xoHCTpYyKIHIA 18 - - 6 - - - - - 12 - CamocmosamensbHnoe usyuenue
Ha MHOTOLIMKJIOBYIO meopemuueckozo mamepuana: Vzyuenue
yCTaJIOCTh JOTIOJTHATEIEHOTO MaTepHalia 1o pasueiy
2.1 MHoOromuKI0BOE 18 - - 6 - - - - - 12 - "Pacuer KOHCTPYKIIMI Ha MHOTOLIMKIIOBYIO
YCTaJIOCTHO® ycTanocTs"
paspylieHue H3yuenue mamepuanog iumepamypHsix
UCHMOYHUKOG:
[1], TnaBa 7
[3],'n. 31
3 [TpouHoCTh MU 24 - - 8 - - - - - 16 - Ilo020mo8Ka K npaKkmu4eckum 3auamusm:
MaJIOLHKIIOBOM BBINOIHUTH TEOPETHYECKYIO MOJATOTOBKY K
Harpy>KeHuu MIPOBEJICHUIO MTPAKTHYECKOTO 3aHSTHUS 110
3.1 [Ipounocts npu 24 - - 8 - - - - - 16 - CTaTUCTHYECKOU 00pabOTKe pe3yabTaToOB
MaJIOLHKJIOBOM UCTIBITAaHWH HA MaJOLMKIIOBYIO YCTAJIOCTh
Harpy>KeHuu cTaHAapTHHIX 00pa3uos: 1. [Tocrpoenne

cpenHel kpuBoH yctanocTtu 2. Pacuer cpeanero
KBaPaTUYECKOro OTKJIOHEHUS U AUCHEPCUH 3.
ITocTpoeHne CTaTHCTUIECKH MUHIMAIBHOM
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KpuBOH ycTanoctu KaxaoMmy cTyaeHty OyayT
BBIJIaHBI MHIUBUIYaJIbHBIC HCXO/IHBIC JaHHBIC.
H3yuenue mamepuanog aumepamypHsix
UCHOYHUKOB:

[1], TnaBer 8,11
[2], Bce rimaBer

[3], T'm. 27,30
[4], T'n.1,2,6
[5], Bee pa3nemnst
4 [IpouHOCTH MIpH 21.4 - - 6 - - 154 Ilo0z0mosKa K meKyuwiemy KOHmMpoio:
JUTUTEJIEHOM IToBTOpeHne MaTepuaa 1o pa3aeiny
CTaTUYECKOM "[Ipo4HOCTbH MPH IJIUTETLHOM CTATHYECKOM
Harpy>KeHUuu HarpyxeHuu"
4.1 IIpounocts npu 21.4 - - 6 - - 154 H3yuenue mamepuanos 1umepamypHslx
JUTUTEJIEHOM UCHIOUHUKOB:
CTaTUYECKOM [1], 13
Harpy>KeHUu [3],I'n. 30
[6], Bce paznensl
3adeT ¢ OLIEHKOM 0.3 - - - - 0.3 -
Kypcosas padora (KP) | 20.3 - - - 16 0.3 -
Bcero 3a cemectp 108.0 - - 32 16 0.6 55.4
Hroro 3a cemectp 108.0 - - 32 16 4 0.6 55.4

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU MO KYPCOBBIM
npoektam/padoram; MKKII — naanBuyanbHble KOHCYIbTAlMU 0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padota; TK — Texymmii kKoHTpodb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ochosbl pacuema demarneil Ha NPOYHOCHb NPU CIMAMUYECKOM HASPYHCEHUU

1.1. Benenue. Busibl MeXaHMUECKOTO pa3pylICHUS

YcnoBus paboThl MaTepwanoB W JeTayneid MamuH. OOIIMe MPUHIUIBI OINEHKH MPOYHOCTH
KOHCTPYKUUH. VYCIOBUS HarpyXeHuss ¥ TUIWYHBIC pa3pylleHus JeTanedl MamuH. Turmbl
MEXaHUYECKUX MCTBITaHUU. METOoIbI onpeieNieHrs XapaKTEPUCTUK KOHCTPYKIIMOHHON MPOYHOCTH.
KpaTkass cBolka BHIOB MEXaHMYECKOro paspyiueHusa. Cxema aHaiv3a MPUYMH pa3pyLICHUs
JleTanei. .

1.2. [IpoyHOCTH AeTanei npy CTaTH4eCKOM Harpy>XeHUU

Teopus ucnbiTaHuid Ha pacTsbkeHue. CBsI3b MKy UCTUHHBIMU U YCJIIOBHBIMU HAIIPSHKEHUSAMH U
nedopMmanusaMu. MexaHuueckre MOJENd MpeneabHoro coctosiHus. [IpoyHOCTh U OCHOBBI pacyera
KOHCTPYKIIMH TIpU CTaTHYECKUX Harpy3kax. Cxemartm3amusi auarpamMMm AeQopMHUpPOBaHUS.
[IpoyHocTs JneTaneld mpu cTaTUYecKoM HarpyxkeHuu. Teopusi Heiibepa o KOHIIEHTpanuu
HANPSDKEHUH B Hajpe3axX M BBITOUYKaxX. [IpuOMMKEHHBIE CIOCOOBI OINpEICNCHUS HANPSHKCHUA U
nedopMmanuii pu Heynpyrom aedopmupoBanuu. Hecyias cnocoOHOCT feTaneit TypOOManiuH. .

2. Pacuem KOHCI’I’ZD]/KZ/{MZZ HA MHO20UYUKIIO6VIO YCmMAJIOCHlb

2.1. MHOTOLIMKIIOBOE YCTAIOCTHOE pa3pylICHHE

SIBiieHME YCTaJOCTHOTO Pa3pyLICHUs METAUIOB. L[MKJIbI HANpSIKEHUN U 3KCIEPUMEHTAIBbHOE
MU3YyYEHUE YCTAJOCTHBIX XapaKTEPUCTUK MarepuaysoB. PaKTOpbI, BIMAIOIIME HA YCTAJIOCTHYIO
MPOYHOCTh JeTanel. MeToabl ompeAeneHus IMpeaesa BBIHOCIMBOCTH KOHCTPYKUHU. MeTonbl
pacyera Ha POYHOCTh KOHCTPYKLUN IPU NIEPEMEHHBIX HAINIPSIKCHUSAX. .

3. Ilpounocmob npu MaioyuKiIo8oM HA2PYINCEHUU

3.1. [IpouHOCTH IPU MAJIOLMKIIOBOM Harpy>K€HUN

Knaccudukanus mnporeccoB MNOBTOPHOIO IUIacTHUECKOro aedopmupoBanus. Hcnbitanus
MaTepHajoB Ha MaJOLUKIOBYIO YCTaJlOCTh, KpPHUBBIE MAJIONMKIOBOM ycrajgoctH. OOpaboTka
pe3ynbTaToB HCNbITaHUH. KpuTepun MalolUKIOBON YCTaJOCTH MPH KECTKOM U MSATKOM LUKJIAX
HarpyXeHusi. XapakTepUCTUKH IIUKJINYECKOT0 YIPYro-njaacTu4eckoro 1ehopMupoBaHus. MeTo bl
pacdyera Ha MPOYHOCTh MpPU MAJIOIMKIOBOM HarpykeHHuH. CyMMHpOBaHHE MOBPEXKICHUH.
Kpurepun TepMOyCcTanocTHOro pa3pyuieHus. .

4. Ilpounocms npu ONUMEIbHOM CIAMUYECKOM HAZPpYIAHCEHUU

4.1. IIpo4HOCTB PU ATUTEIBHOM CTaTUYECKOM HarpyK€HNUN

ConpoTuBieHne MarepuajioB  Je(OPMUPOBAHHUIO TP  MOBBIIEHHBIX  TEMIEpaTypax.
Paspymienne mnpu anuTenbHOM HarpykeHuH. llapamerpuueckne 3aBUCHMOCTH JUIMTEIbHOU
npoyHocTd. OCHOBBI pacuera KOHCTPYKIUI MpU JJUTEIBHOM JEHCTBUU HAarpy3o0K B YCIIOBHUSX
NOBBILIEHHBIX TemIepaTyp. KpuTepuu AIUTENBHON NPOYHOCTH MPH CIOXHOM HANPSKEHHOM
COCTOSIHMH. B3anMHOe BIIMsSHNME IIUTEIBHON MPOYHOCTH ¥ MAJIOLMKIOBOH YCTAJIOCTH. .

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. Onpenenenne HaNPsHKEHHO-AE()OPMUPOBAHHOTO COCTOSHUS BPAIIAIOIIETOCS JHCKA
METO/I0M KOHEUHBIX 3JIeMeHTOB. Ompe/esieHle 3a1acoB CTaTUYECKON MPOYHOCTH U HeCcyIlei
CIIOCOOHOCTH.;
2. Onpenenenue aeopMaliii BO BpamaromeMcs IUCKe ¢ UCII0JIb30BaHHEM TEOpUU
MIacTHYECKOTO TeueHus. Pacuér I.[I/IKJ'IPI‘-IGCKOﬁ JOJITOBECYHOCTH B OKCILTYyaTallUOHHBIX



YCIIOBHSIX. ;

3. IlocTpoeHne KpUBBIX MAJIOIUKIOBON yCTAIOCTH;

4. OnpeneneHue CUIIBI 3aTSHKKU 00NTOB (DIaHLIEBOTO COCAMHEHUS IPU YCTAHOBUBILICHCS
HOJI3Y4ECTH.

3.4. Tembl 1a060paTOPHBIX padoT
HE MPeyCMOTPEHO

3.5 KoncyabTanum

Ayoumopuie KoHcyibmauuu no Kypcogomy npoexkmy/pabome (KIIP)

KoHcynbranuu HampaBieHbl Ha BBINOJIHEHUE pa3elioB KypcOBOIO IIPOEKTa IO
PYKOBOJCTBOM HacTaBHMKa (mpemnopaBarens). B pamkax yacoB Ha TIpyNIOBbIE
KOHCYJIbTAllMM pa30uparoTcss HauOojiee Ba)KHblE YAaCTH pacUETHBIX 3aJaHUM pasjena
"OcHoBBI pacueTa JieTanel Ha IPOYHOCTh IPU CTATUYECKOM HarpyKeHuu"

KoHcynbTanuu HampaBieHbl Ha BBIOJIHEHHE pa3/eloB KypCOBOIO IPOEKTa IOJ
PYKOBOJCTBOM HacTaBHMKa (mpemnopgaBarens). B pamkax yacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOojiee BaKHbIE YacTH pacueTHBIX 3aJaHuil pasjena
"PacueT KOHCTPYKLIMI Ha MHOTOLIMKJIOBYIO YCTalOCTh"

KoHcynbTanuu HampaBieHbl Ha BBIOJIHEHHE pa3/ieloB KypCOBOIO IPOEKTa IOJ
PYKOBOJCTBOM HacTaBHMKa (mpemnopgaBareins). B pamkax yacoB Ha TIpyNIOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOoJjiee BaKHbIE YacTH pacueTHBIX 3aJaHuil pasjena
"[IpoyHOCTH IPU MAJIOLMKIOBOM HarpyxeHun"

KoHcynbTanuu HampaBieHbl Ha BBIIOJIHEHHE pa3/eioB KypCOBOIO IPOEKTa IOJ
PYKOBOJCTBOM HacTaBHMKa (mpenopgaBarens). B pamkax yacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOoJiee BaKHbIE YacTH pacueTHBIX 3aJaHuil pasjena
"[IpoyHOCT IPH JVIUTETHLHOM CTATUUYECKOM HArpyXeHUH'

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT

3 Cemectp

Kypcosas pabora (KP)

TeMmpsr:

- PacueTHas oleHKa CTaTUYECKON MPOYHOCTH U LUKIMYECKOU JOJITOBEYHOCTH JETAIU BPALLECHUS
I'padguk BbINOJHEHHS KYPCOBOIO IIPOEKTA

Henens

1-8

9-12

3aueTHas

Paznen
KypCOBOT'O
IIPOEKTA

1,2

3

3ammura
KypPCOBOTO
MPOEKTa

O06Bem
paznena, %

60

40

BrinosHeHHBIH
00BeEM
HapacTarIM

uTorom, %

60

100

Howmep pasznena

Pazgen KYPCOBOTI'O ITPOCKTA

1

[TocTpoenne Moaenu KpUBOH MaJOLUKIOBOM yCTalIOCTH MaTeprala Ha
OCHOBE DKCIEPUMEHTAJIbHBIX TaHHBIX

Pa3zpaboTka pacueTHON TpeXMEPHON MOJIENN JUCKA TypOOMAIIMHBI U aHATTN3
HANPSDKEHHO-/1e()OPMUPOBAHHOTO COCTOSIHUS B YIIPYTOH U YIIPYTO-
MJIACTUYECKON MTOCTaHOBKAX




AHanu3 pe3yibTaToB pacueTa, pa3paboTKa KOHCTPYKTHUBHBIX MEPONPUATHHN O
CHIYKEHUIO HAMPSHKEHUN B IMCKE M OLIEHKA 3a11acoOB MPOYHOCTH
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3aruiaHUPOBAaHHBIE PE3YAbTATHl O0YYEHHS MO AU CIUILIHHE
(B COOTBETCTBUH C pa3ieiioM 1)

Kol nHIMKaTOPOB

Howmep paznena
JTUCLUILIUHEI (B
COOTBETCTBUHU C

OueHoYHOE CPeCTBO
(TUII ¥ HAUMEHOBAHUE)

n.3.1)
11234

3HaTh:
oO11re MPUHIUITBI OLIEHKHU MPOYHOCTH KOHCTPYKIUH, TTK-5(KommeTenmus) + |+ Juckyccus/MHOTOLUKIIOBOE
paboTaONINX B CIOKHBIX IKCIUTYaTallMOHHBIX YCIOBHUIX YCTaJIOCTHOE pa3pylIeHUe
BO3MOXXHOCTH mporpammHoro komruiekca MSC.Software TIK-13(Komnerenmus) | + Cemunap/IIpoynocts aeraneit npu

CTATUYECKOM Harpy>KeHUHU
METO/IbI pacueTa Ha YCTAJIOCTHYIO TPOYHOCTh JIeTajei K- 14(KomrneTeris) + |+ Juckyccuss/MHOTOIMKIIOBOE

YCTaJIOCTHOE pa3pylIeHUe
TpeOOBaHUS K UCXOIHBIM JAHHBIM JIJISl BBIMIOTHCHHUS Cemunap/Ilpounocts aeraneit nmpu
MIPOYHOCTHBIX pacyeToB U TpeOoBaHus K HopMatuBHbIM 3anacam | [1K-15(Komnerenmus) | + + | + | cTaTUYeCKOM HarpyKeHUuu
MIPOYHOCTH
Ymern:
CTPOMUTH pacU€THbIE CXEMbl KOHCTPYKIUH, CO3/1aBaTh pacUETHbHIE Cemunap/IIpouyHocTs aeranei npu
MOJEJIA METOJOM KOHEUHBIX 3JIEMEHTOB, B TOM YHCIIE JJIs CTaTUYECKOM HarpyKeHUHU
BBICOKOHATPYXKEHHBIX JI€TANEH TypOOMaIiH TTIK-5(Kommerenmys) T

Pemenue 3apay/IIpounocts npu

MaJIOLIMKJIOBOM HArpy>K€HUH

emIaTh MPUKIAJIHBIC 33/Ja4l MEXaHUKUA METOJ0M KOHEUHBIX muHap/[[podHOCTH JeTaiel mpu
p P a A A [MK-13(Komnerenmus) | + + |+ Cemmnap/TIpourocTs neTancii np
3JIEMEHTOB B nporpamMmmMHoM Kommiekce MSC.Software CTaTUYECKOM HarpyKeHUHU
paccuuThIBaTh Ha IPOYHOCTh KOHCTPYKIMH, pabOTaroIIHe TPU Huckyccus/IIpounocts npu
MMOBTOPHO-CTaTUYECKUX, IJTUTEIbHBIX CTATUYECKUX U JUTEIBHOM CTATHYECKOM
p ’ [TK-14(KomneTeHtust) + | A

BHOPAIMOHHBIX HArpy3KaX, B TOM YHCJI€ B YCIOBHUSIX Harpy»XeHuu
MOBBIIICHHBIX TEMIEPATYP
(dhopmupoBaTh TpeOOBAHUS K MPOYHOCTU U PECYPCY K- 15(KommereHis) + Juckyccus/ MHOTOIIMKIIOBOE
KOHCTPYKIMI Ha HTane NpOeKTUPOBAHUS YCTaJIOCTHOE pa3pylIeHUE
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHEBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

Dopma peanuzanuu: KoMneoTepHoe 3a/1aHue
1. ITpoyHOCTH TP MAJOLUKIOBOM HarpykeHuu (Pemenue 3anauq)

Dopma peanuzaruu: [IpoBepka 3ananus
1. [IpounocTs netaneit npu craTudeckoMm HarpyxeHuu (CeMunap)

®dopma peanmszanuu: Y cTHas Gpopma
1. MHorouukIioBoe ycrajnocTHoe paspyuenue ([luckyccust)
2. [IpoyHOCTh NIpH JUIUTEIHLHOM CTaTHYECKOM HarpyxeHuu (uckyccust)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.
banmibHO-pedTHHTOBAs CTPYKTYpa KypCcOBOil pabOThI SBIIETCS MpUIIokeHHueM b.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

3auem c oyenxou (Cemecmp Ne3)
Ornenka ompezensercss B coOTBETCTBUHU ¢ [lomoxeHneM 0 OauIbHO-PEUTHHTOBON CHCTEME IS
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM M aTTECTALIMOHHON COCTABIISFOIIUX.

Kypcosas paboma (KP) (Cemecmp Ne3)
OneHka ompenensieTcss B cOOTBETCTBUU ¢ IlomokeHneM o OalIbHO-PEHUTHHITOBOM CHUCTEME IS
cryneatoB HUY «MOW» Ha oCHOBaHWHU CEMECTPOBOU M aTTECTAIIMOHHON COCTABIISFOIINX.

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 3 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE NPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Kommuns, /1. [ToBpexaeHuss MmaTepuanoB B KOHCTPYKIHSIX. AHAIU3, PEICKa3aHue,
npenoTBpaiienue : nep. ¢ auri. / J{. Koanuns ; pen. 3. U. I'puromtok . — M. : Mup, 1984 . — 624 c.;
2. [IpoyHocTh pH MaJOLUUKIOBOM HarpykeHnu. OCHOBBI METO/IOB pacueTa U ucnbiTanuii / AH
CCCP. HUU mamunoBeaenus ; otB. pen. C. B. Cepencen . — M. : Hayka, 1975 . - 286 c.;

3. buprep, U. A. ConpoTuBiieHre MaTepUaIoB : YYeOHUK JJIT HHKEHEPHO-TEXHUUECKHUX
cneransHocTe By30B / U. A. buprep, P. P. MasmtotoB . — M. : MAU, 1994 . — 510 c. - ISBN 5-
7035-0549-6 : 3500.00 .;

4. CreniHoB, M. H. CraTtuctuueckue MeTo 6l 00pabOTKH Pe3yabTaTOB MEXaHUYECKIX UCTIBITAHUM :
cnpaBouyruk / M. H. CrenHos, A. B. lllaBpuH . — 2-¢ u3., ucnp. u jgom . — M. : MammHocTpoeHue,
2005 . —400 c. - ISBN 5-217-03272-3 ;

5. Koctrok A.I'.- "JIluramuka u mpouHocTh Typoomammu", M3narensctro: "MOHN", Mocksa, 2020
https://www.studentlibrary.ru/book/ISBN9785383014271.html;
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6. Jlokomenko A. M.- "[lon3yuects U JyiuTenbHas MPOYHOCTH MeTauioB", M3naTenbeTBo:
"OU3MATIIUT", Mocksa, 2016 - (504 c.)
https://e.lanbook.com/book/91156.

5.2 J/IuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:

1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;
3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Ansys /| CAE Fidesys;

5. Maiina Buneokondepenumu;

6. Python.

5.3 UnTepHeT-pecypchl, BKJIKOYasA NPogeccuoHaTbHbIe 0a3bl JAHHBIX U HH(POPMAITUOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcuTeTckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/
4. HaunoHabHasi JIeKTPOHHAst OubamoTeka - https://rusneb.ru/

5. 3BC "KoncyasTanT crygenra' - http://www.studentlibrary.ru/

6. DnexkTponnas oudmorexka MOU (36 MIMU) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMereHust

Homep ayauropun,
HAHMEHOBaHHe

OcHamenue

VY4eOHble ayAUuTOpUU JUIs
IPOBE/ICHUS MPAKTUUECKUX
3aasatuit, KP u KII

b-112, Jlaboparopust
BBIYUCIIUTEILHOW MEXaHUKHU

CTOJI, CTYJI, JOCKa UHTEPAKTUBHAs,
MYJIbTUMENUUHBIN IPOEKTOP,
KOMITBIOTEP NMEPCOHANBHBIN

VY4eOHble ayAUTOpUU IS
MIPOBE/ICHUS IPOMEXYTOUHOM
aTTeCTalNU

b-112, JJaboparopust
BBIYHCIIUTEIBHON MEXaHUKU

CTOJI, CTYJI, JOCKa MHTEPAKTUBHAs,
MYJIbTUMEIUNHBIN ITPOEKTOP,
KOMITBIOTEP NMEPCOHAIBHBIN

ITomemenus aas
CaMOCTOSITENIbHOM pabOThI

HTB-302, YuranbHbIi 3a1
oTzena o0CTy>KUBaHUS
yueOHOI uTeparypoit

CTYyJI, CTOJI HHCBMGHHbIﬁ,
KOMIIBIOTECPHAA CCTh C BBIXO/I0OM B
I/IHTepHeT, KOMIIBROTEP

MePCOHAITbHBIN
Ilomemmenus mist Bb-109/1, Rabuner CTOJ, CTYII, IKad, KOMIBIOTEP
KOHCYJIbTUPOBAHUS COTPYTHUKOB Kad. TIePCOHATBHBIN

"PMJTuIIM"
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

KoHcTpykiimoHHasi IpOYHOCTh

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:
[TpounocTs Aeraneil npu crarndeckoM Harpyxenuu (CemuHap)

KM-1
KM-2
KM-3
KM-4

MHOrOIMKIOBOE yCTAIOCTHOE pa3pyiieHue (Juckyccusi)

[TpoyHOCTH IPU MANOUUKIOBOM HarpykeHuu (Pemenue 3amauq)

[TpoyHOCT IPU JUIUTEIBHOM CTaTUUECKOM HarpyxeHuu (uckyccus)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

Nunexc KM- | KM- | KM- | KM-
Howep Paznen aucuummabl KM: L 2 3 4
pasnena AT ren Henens 4 4 8 12
KM:
1 OcHoBBI pacueTa JieTajield Ha IPOYHOCTh PU
CTaTMYECKOM HAIPYKEHUU
11 BBenenue. Buibl MEXaHMYECKOTO pa3pyLICHUS +
1.2 IIpo4HOCTH AeTaNIel IPU CTATUYECKOM HarpyKeHUHU +
2 Pacuer KOHCTpYKIIMIT HA MHOTOLIMKIIOBYIO YCTAJIOCTh
2.1 MHOroIMKI0BOE YCTAIOCTHOE pa3pyLICHUE +
3 IIpoYHOCTB IPU MAJIOLIMKIIOBOM Harpy>KCHUHU
3.1 IIpoYHOCTB IPU MAJIOLIMKIIOBOM Harpy>KeHUHU + + +
4 IIpoYHOCTE IPHU NIIUTEIBHOM CTATUYECKOM HArPY>KEHUH
4.1 IIpoYHOCTE TP NIIUTEIBHOM CTATUYECKOM HAIPY>KEHUH + + +
Bec KM, %: | 25 25 25 25
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

KoHcTpykiimoHHasi IpOYHOCTh

(Ha3BaHME AUCIMILIMHBI)
3 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEpPONPUSITHI TEKYIEr0 KOHTPOJSI yCHEeBAeMOCTH MO KYpPCOBOW

padore:

KM-1 Cobmonenue rpaduka Bemmonnenus: KII/KP, onenka Boimonnenus paszaenos KIT/KP

KM-2 Cobmonenune rpaduka BoimoiaHenus KII/KP, onenka Bemmonnenus pasaenos KIT/KP, kauectBo
odopmienus KII/KP

Bujx npome:xyTouHoii arrecranmu — 3amura KP.

Nnnekc KM- | KM-
Howmep Paznen kypcoBoro mpoekTa/KypcoBoii paboThI KM: L 2
paszena Henens 8 12
KM:
1 [TocTpoenre Mozen KpUBOM MAJIOIMKIIOBOM yCTaJIOCTH MaTepraia Ha +

OCHOBC 9KCIICPUMCHTAJIbHBIX JaHHBIX

PazpaboTka pacyeTHOM TpeXMEPHOU MOJCIIN JTUCKA TYpOOMAITUHBI U
2 aHaJIU3 HAMPSHKEHHO-Ae(POPMUPOBAHHOTO COCTOSIHUSA B YIIPYTOil U yIpyro- +
TJIACTUYECKOM MTOCTaHOBKAX

AHanu3 pe3ynbTaToB pacuera, pa3paboTka KOHCTPYKTUBHBIX MEPONIPUSITUI
110 CHWYKEHHIO HANPsHKEHUH B IMCKE U OLIEHKA 3a1acoB IPOYHOCTH

Bec KM, %: | 60 40
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