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1. llesu u 3212494 AU CIUILIHHBI

Lenpb - coBepIIeHCTBOBAaHUE MPOPECCUOHATBHBIX HABBIKOB, KACAIOIIMXCS BHITTOIHEHUS
pacueTHBIX OLEHOK HAMPSKEHHO-1e()OPMUPOBAHHOTO COCTOSHUS U IPOYHOCTH 3JIEMEHTOB
KOHCTPYKIIHMH, a TaK)Ke aHAIM3a JTUTEpaTypHOU HH(GOPMAIUH U MTPEICTABICHUS
pPEe3yJIBTaTOB PacyeToB. 3aJjaun: - 00yUeHUE UCTIOIb30BaHuI0 10CTyHbIX B FOYpI'Y 6a3
JAHHBIX 110 TEXHUYECKUM ITyOIUKAIUIM; - 00ydeHHEe TIOATOTOBKE 0030pa JIUTEPaATyphl 1O
3a/laHHOM TeMe (TeMe HCCIIEA0BaHMs ), 00yUeHHe croco0am NpeCTaBIECHUs PE3yIbTaToOB
paboTHI; - COBEPIICHCTBOBAHNE HABBIKOB BHITIOJTHEHHSI PACUETOB Ha IPOYHOCTH C
IIOMOIIIbIO COBPEMEHHOI'O IPOTPAMMHOT0 00€CIIEUEHNUS; - 00yUEHHE BBIIIOJTHEHHIO
IPOEKTUPOBOUHBIX U MIOBEPOUYHBIX PACUETOB HA IPOUYHOCTH C UCIIOJIb30BAHUEM
HOpPMAaTUBHBIX TpeOOBaHUM U ¢ 0POpPMIIEHUEM TIOKYMEHTALIUH.

Kp aTKoO€ COACPKaHUuEC NTUCHUIIJIHHBI

- [louck undopmanuu B TEXHUUECKUX MyOIuKalusX. - [loqrotoBka oT4eToB, cTaTei,
noknanos, BKP. - [IpoexkTupoBo4HbIe M TOBEPOUHBIEC PACUETHI HA MPOYHOCTb.
Hopmarusnbie TpeOoBaHus. - BeinoiHeHne TPOSKTUPOBOUHBIX U MIOBEPOYHBIX PACUETOB.
MerTozsl pacueToB (coBepiieHcTBOBaHUE puMeHeHuss MKD). - Odopmiienue
JIOKYMEHTAIINU 0 pacyeTy KOHCTPYKIIMHU Ha IPOYHOCTh. - MeTOo/bI pacuera H.JI.C.
KOHCTPYKIIUN B TUHAMUYECKUX HETMHEHHBIX 3a/1a4ax: - 00BEKTHI pacyeTa U pacueTHHIC
CXEMBI; - KOHEUHO-3JIEMEHTHas (POPMYIHpPOBKA TMHAMUYECKUX 3a1a49; OCOOCHHOCTH
aJTOPUTMOB, CBSI3aHHBIE C HUMHU OTPAHUYEHUS] 1 UICTOYHUKHU BO3MOXHBIX OLINOOK
(morpenrHocTei); - aTOPUTMBbI OMMCAHUS KOHTAKTHBIX B3aUMOJICUCTBUM; - TTOIXOIbI
Oitnepa u Jlarpamxa B MKD; - Texnuka pabotsl ¢ maketoM LS-DYNA.

2. Komnerenuun odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUANIMHBI

[Tnanupyemble pe3yabTaThl OCBOCHUS [Inanupyemblie pe3yabTaThl
OII BO (xomnieTeH1umn) OOy4eHWUSI 110 TUCIIUTUTHHE

3HAeT: OCHOBHbIE TEHJICHIIMU B 00ECIICUEHUN
POYHOCTU KOHCTPYKIIMH 32 CUET IPUMEHEHHUSI
COBPEMEHHBIX MaTepUajioB U COBEPIICHCTBOBAHUS
METOJIOB PACUETHOT'O U 3KCIIEPUMEHTAIBHOTO
000CHOBAaHUS TPOYHOCTH, HAJIEKHOCTH U
0e30I1acCHOCTH
OIIK-12 CnocoOeH yunThIBaTh COBPEMEHHbBIE  |YMEET: ONpeNesTh NePeuHH MpeIeIbHbIX
TEH/ICHIIMM PA3BUTHUS TEXHUKU U TEXHOJIOTMH B |COCTOSIHUH, TPEOYIOLIMX pacue€THOIO aHAJIN3a,
cBOEH Mpo(eCcCHOHATBHON 1eATEIIbHOCTH BbIOMpATh U IPUMEHATH COOTBETCTBYIOLIUE
pacyeTHbIe METO/bl U KPUTEPUU OOOCHOBAHUS
[IPOYHOCTH, HaJIE)KHOCTU U 0€30I1aCHOCTH
lMeeT npakTH4eCKH OMBIT: aHAJIN3a PE3yJbTaTOB
[PacyeToB C TOYKU 3pEHUS BO3MOXKHOI'O IIOBBIIICHUS
POYHOCTHU U OE30M1aCHOCTH 3a CYET IPUMEHEHHUS
HOBBIX MAaTEPHUAJIOB U KOHCTPYKTUBHBIX PELUICHUM

[1K-1 Criocoben paboTaTh B pa3IMUHbIX OTPACIAX |3HAET: OCHOBBI YUCIEHHBIX METOAOB PELICHUS 33134
IIPOMBIIIJIEHHOCTH U MOXKET BBIIIOJIHATH PACUYETHO- (CTATHKK U AUHAMHKH J1e(hOPMHUPYEMOTO Tela

AKCIIEPUMEHTATIbHBIC PAa0OTHI B 00IACTH 'YMeeT: BRIOUpaTh YHCIEHHBIC METOBI ISl pacyeTa
MIPUKIIATHON MEXaHUKH C UCIIOJIb30BAaHUEM HaNPsSKEHHO-Ae(OPMUPOBAHHOTO COCTOSTHUS
COBPEMEHHBIX BHIYMCIUTEIbHBIX METO/IOB, KOHCTPYKIIMH Pa3IUYHbBIX TUIIOB

BBICOKOITPOMU3BOANTCIbHBIX BhIYMCIUTCIIBHBIX Mmeer HpaKTI/I‘ICCKI/Iﬁ OIBIT. pCHICHUSA IIPOCKTHBIX




CUCTCM U HAYKOCMKHNX KOMIIBOTCPHBIX TEXHOIOTHH

3a/1a4, KaCaloIIUXCs IPOYHOCTH TUIIOBBIX
KOHCTPYKIIMH C UCTIOJIb30BAaHUEM YUCIIEHHBIX
METOJI0B, UCIIOJIb30BAHUSI HOPMATUBHOM
TOKYMEHTAIIUH JIJIsl HHTEPIPETaluu pe3yJIbTaToB

pacueroB

3. Mecro nucuunimnnbl B ctpykrype OII BO

[TepeueHp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB pabOT yueOHOro MmjiaHa

[lepeueHs moCIEAYIONINX AUCIUTLINH,
BUJIOB paboT

1.0.18 ConpoTHBiIeHHE MaTepHaJIOB,
[Tpoun3BoncTBeHHAsI MPAaKTHKA (OPUEHTUPOBAHHAS,
uudposas) (4 cemecTp)

He npenycmoTpenst

Tpe6OBaHI/I$I K «BXOIHBIM» 3HAHUAM, YMCHUAM, HABbIKAM CTYIACHTA, HGO6XOI[I/IMI)IM
IIp1 OCBOCHHUHU I[aHHOI\/JI JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimaa

TpeboBanus

1.0.18 ConpoTHBiieHHE MaTepUaIoB

3HaAeT: MECTO AUCILIUIUIMHEI B O0IIEH CUCTEME
MPOYHOCTHBIX AUCIUIUIMH C YYETOM COBPEMEHHBIX
TEHJCHILINN, IepedeHb nH(OopMauy,
pernaMeHTUPyEeMOH B 3a/1a4ax CONPOTUBIICHUS
MaTepuaioB HOPMATUBHO-TEXHUYECKON
TOKyMEHTAlMEN, OCHOBHBIEC TUIIOTE3HI,
HCIIOJIb3yEeMbIE B COITPOTUBIICHUN MaTepUaioB, U
OTpaHMYECHUS HA KPYT pellaeMbIX 3a]a4,
00yCJIOBJIEHHBIE ’TUMH TUIIOTE3aMH YMEET:
dbopMynHpOBATh 33a/1a4ul PALIUOHAIBHOTO
MPOEKTUPOBAHUS KOHCTPYKIUI C TOUKU 3PEHUS
NPOYHOCTH M BeCOBOU 3(P(PEeKTUBHOCTH, HCKATh
HEOOXOAMMYI0 HOPMAaTHUBHO-TEXHUYECKYIO
TOKYMEHTAITUIO, TIPECTABIIATh PEATbHBIN 00OBEKT B
BU/JIC PACUCTHOM CXEMBbI, BRLIOUpATh MAaTeMaTHUECKUI
anmnapar Jisl ONMCaHus HAPSHKEHHOTO COCTOSTHUS
KOHKPETHOM KOHCTpYKIMK MIMeeT mpakThuieckui
OTBIT: MPUBJICUCHUSI PE3YJIETATOB PACUETOB
HaNPSHYKEHHOTO COCTOSIHUS JIsl BBIOOpa
palMOHAIbHBIX BAPUAHTOB CTEPKHEBBIX
KOHCTPYKIIM, UCIIOJIb30BAHUSI HOPMATUBHOM
TOKyMEHTAIMU P pacyeTax Ha MPOYHOCTh
MPOCTEHIINX CTEPKHEBBIX CUCTEM, BBITIOTHEHUS
pacueToB HaMPSHKEHHO-IE(OPMUPOBAHHOTO
COCTOSTHUSI CTEPIKHEBBIX KOHCTPYKILUH NpU
pPa3IMYHBIX BUJIAX HATPYy>KEHUS

[Ipou3BOACTBEHHAS IPAKTUKA (OPHEHTUPOBAHHAS,
nudposas) (4 cemecTp)

3HaeT: 6a30BbIC IPUHIIUIIBI U TTOTOKEHHS
MPUKIIATHON MEXaHUKH, HEOOXOIUMBIC JIJIS
BBINIOJIHEHUS IPOYHOCTHBIX PACUETOB C
WCIIOJIb30BAaHUEM COBPEMEHHBIX BEIYMCIUTEIbHBIX
CHUCTEM U HayKOEMKHMX TEXHOJIOTUH, COBPEMEHHBIE
SI3BIKK TIPOTPAMMUPOBAHMS YMeeT: paboTaTh B
Pa3IMYHBIX OTPACISAX MPOMBIIIJIEHHOCTH U MOXKET
BBITIOJIHATH PACYETHO-IKCIIEPUMEHTAIILHBIE pa0OThI

B 0o0acTu HpI/IKJ]aI[HOﬁ MCXaHUKH, [TNCATb




porpaMm

[IpOrpaMMHBIE KOABI IS PELICHUS
npodeccroHaIbHBIX 3a/1a4 MIMeeT mpakTH4eCKuid
OIIBIT: BBIITOJTHCHUSA PACUCTHO-OKCIICPUMCHTAJIbHBIX
paboT B 00J1aCTH TIPUKIIATHOW MEXaHUKH C
HCITIOJIb30BAHUEM COBPCMCHHBIX BBIYHUCIUTCIIBHBIX
METOZIOB U IIPOTPaMM, COCTaBICHHS KOMIIBIOTEPHBIX

4. O0béM 1 BUIBI YUeOHOIl padoThI

OO6m1ast TpyA0€MKOCTh JUCHUILUIMHBI cocTaBiseT 9 3.e., 324 4., 154 4. KOHTaKTHOU

paboThI
Pacnpenenenue
Bcero [0 ceMecTpaM B yacax
Bun yue6Hoii paboThl
4acoB Homep cemectpa
6 7 8
O6mast Tpy10EMKOCTh AUCIIUTUIMHBI 324 108 | 108 108
AyoumopHvie 3auamusi: 132 48 48 36
Jlexuuu (JI) 0 0 0 0
awgfg;iﬁ;fggg;ﬁ??ﬁ%? CEeMMHApbI U (WJIK) JpyTUe BUbI 132 48 48 36
Jlabopatopusie pabotsl (JIP) 0 0 0 0
Camocmosmenvuas paboma (CPC) 170 | 53,75|53,75 62,5
IlonroroBka k 3auety | 6,25 | 6.25 0 0
ITonroroBka K 3amure KypcoBOIroO IIPOEKTA. 1,5 0 0 1.5
CamMocTosTenpbHOE pelIeHue 3a1a4 M0 alropuTMaM, 73 0 0 78
[pa3oOpaHHBIM Ha npakTuyeckux 3aHaTusax. [laker JIOI'OC.
OdopmiieHre pe3yabTaToB pacieToB KOHCTPYKLIUH B BUJIE ’5 0 0 75
otruera (PP ECKJI)
[ToaroroBka Kk 3K3aMeHy 8 0 0 8
Pacuer 311eMeHTOB KOHCTPYKIMH (331aHHON TIPEnoaBaTesieM
VIM BEIOPaHHOW CTYJ€HTOM M COTNIACOBAHHOM C 47,5 0 47.5 0
MpPEno/IaBaTesieM).
CaMocCTOATeNbHBIN MOUCK HHPOPMALIUH 110 TEME
VCCIIeIOBAHMS, TTOJITOTOBKA 0630(?)ap1/1 ngmana. 475 | 475 0 0
[TogotoBka k 3auety 2 6,25 0 6.25 0
KoHcynbTanum 1 mpoMexXyTodHas arTecTalus 22 6,25 | 6,25 9,5
Bux konTpons (3adet, qud.3aveT, IK3aMeH ) - 3auer | 3a4eT | 3k3ameH,KII

5. ConeprxkaHue TUCHMIIIMHBI

O0ObeM ayTUTOPHBIX

Ne 3aHATHH 1O BUIAM B
HanmenoBanue pa3aenoB IUCHUILUIMHbL
paznena yacax
Bceero |JI| II3 | JIP

1  ([IpakTnueckue 3amaun Kadenpsl 1 Bo3MoxHas TemaTrka BKP 2 0| 2 0

2 |[Touck nHQpOpPMAIINH IO TEME UCCICTOBAHUS 18 0] 18 0
[ToaroToBka Hay4YHO-TEXHUUECKUX MMyONUKaluil: 0030pbl, CTAaThH,

3 28 0128 ] 0
noxnannl, BKP




PacueT HanpsHKeHHO-e(POPMHUPOBAHHOTO COCTOSHHS KOHCTPYKITHIA.
4  |[TogroToBka pa3aesioB MPOEKTHOM JOKYMEHTAIUMH, TTOCBSIIIEHHBIX 56 0] 56 0
pacueTy Ha IPOYHOCTb.
5 |dunamuyeckue 3anauu. HenmuueitHble OBICTPOTEKYIIHE MPOIECCHI 28 028] O
5.1. Jleknun
He npenycmorpenst
5.2. IlpakTHyecKne 3aHATUSA, CEMUHAPBI
Ne Ne Koa-
sansuspascna HaunmenoBanue uim KkpaTkoe coAepKaHue MPaKTUYECKOTo 3aHITHs, CEMUHapa BO
4acoB
1 1 [IpakTueckue 3aaa4u kagenpsl u Bo3moxHast TeMatrka BKP. Coobmienus )
pykoBoAHTENEH paboT
1 ) [TonmnotekctoBsie Bl poccuiickux u 3apyOeKHBIX CTaTe, AUCcepTaluil u )
nareHToB. bubnmoreka kadeaps! (B OyMakHOM H SJIEKTPOHHOM BHJIE)
2 ) CamocTosiTenbHBIN TOUCK nH(opMaluu 1o npeanonaraemoit reme BKP. 3ansaTue 4
1
3 ) CamocTosTenbHbIN MorcK uHpopManuu 1o npeanonaraemoi teme BKP. 3ansarue 4
2
4 ) CamMocTosTenbHBIN OUCK HH(OpMaluu 1o npeanonaraemoii reme BKP. 3anstue 4
3
5 ) CamMocTosTeTbHBIN TTONCK HH(OopMaIuu 1o npeanonaraemoit reme BKP. 3ansTue 4
4
1 3 Kputnueckuit 0630p aureparypsl 1 poOpMyInpOBKa 3a/1a4 UCCIeI0BaHus (Ha )
MpuMepe AUCCEPTAIMOHHBIX PaboT)
2 3 |[logroromka 6ompmux nokymeroB B MS-Word (otuets, BKP). 2
3 3 |CamocrosTenbHas paboTa o moAroroBke oo3opa (mo remaruke BKP). 3anstue 1 4
4 3 |CamocTosTenbHas paboTa no noAroroBke o03opa (mo remaruke BKP). 3austue 2 4
5 3 CrpykTypa Aokiana, pacnpeesieHne BpeMeHH, UCTI0Ib30BaHHe UILTIOCTPAIUii. )
[IpeanoyTuTeNbHbIC CTUIN WILTIOCTPALIMN JIJISI TEXHUUYECKUX JTIOKIIA0B
3 [lonroroBka nqokiaga (Ha MaTepuaie BHIMOJIHEHHOTO KYpCOBOTO MPOEKTA MO 4
TIPYTOMY TPEIMETY)
8 3 |TpeboBaHus K TEXHUYECKUM CTAThsIM - 00BbEM, CTPYKTYpa, WILTIOCTPALMU 4
9 3 Kpatkas nadopmanums (abstracts, graphical abstracts, highlights). TpeaupoBka B )
MOJTOTOBKE
10 3  [[IoaroroBka IIOCTAaHOBOYHOTIO JOKJjIaga mo temarnke BKP 4
KoHCTpyKINH, /ISl KOTOPBIX MpeiaraeTcsl BBIMOIHUTD PacyeThl HA MPOYHOCTb.
1 4  |YcnoBus paboThl, 0COOCHHOCTH HArpyKE€HHUsI, 0COOCHHOCTH MPUMEHSIEMBIX 2
KOHCTPYKTOPCKHX PELICHHIA.
) 4 [IpuMepsr HOPMATUBHBIX JOKYMEHTOB. CTPYKTypa pacueToB - MPOESKTUPOBOYHBIH, )
MoBepoUHbIi. TpeOoBaHuUs K pacueTam.
KpuTtepun npo4HOCTH MPU CTATUYECKOM, IIUKINUYECKOM U JUIUTETHHOM
3 4  |marpyxxenuu. Kareropuu HanpspokeHuii u ipsimbie otieHku MKD B HenmnmHeHOM 2
[MOCTaHOBKE.
4 4 |OcobeHHOCTH pacueTa 000JOUCYHBIX JIEMEHTOB KOHCTPYKIIHHA 2
5 4 |OcobeHHOCTH pacyueTa IUIACTHUH (KPBIIIKH, JIFOKH, TPYOHBIC TOCKH) 2
7 4 |OcobeHHOCTH pacueTa pa3beMHbIX coeluHeHul ((paaHIpbl, 3aHsATHE 1) 2
8 4 |OcobeHHOCTH pacdeTa pa3beMHBIX COSAMHEHUH ((IaHIbl, 3aHsITHE 2) 2




BrInonHeHne mpoeKTHPOBOYHOTO pacyeTa (pacyeT Mo BEIOOPY OCHOBHBIX

9 4 2
pa3MepoB).

10 4 BrinonHeHne MoBepovyHOro pacuera. Pacuer nmarpyOKoBO# 30HBI COCy/Ia 1aBICHUS 4
Ha CTaTUYECKYIO MPOYHOCTh. KaTreropupoBanue HarpsiKeHUH.

1 4 BrinonHeHe MOBEpOYHOTO pacuera. Pacuer marpyOKoBO# 30HBI cOCya NaBICHUS ’
Ha CTaTUYECKYIO TPOYHOCTH. [IpsAMol pacyeT npeaenbHOi Harpy3KH.

12 4 BrinonHeHNEe TOBEPOYHOTo pacuera. Pacuer narpyOkoBOM 30HBI COCy/1a 1aBICHUS 4
Ha HUKJIMYECKYIO TPOYHOCTD.

13 4 |PacyeT TpyOHOU JOCKH (TOMOTEHU3HPOBAHHAS CXEMa). 2

14 4 PacueT TpyOHOI TOCKH ¢ YIETOM KOHIICHTPAIMH HAMPSDKEHUH (METO 4
MOJIKOHCTPYKIIHIA)

15 4 Pacuet (aH1eBOro coeJMHeHus (1 Kopiyca BOJIM3U HEro). 3aTshkka O0NTOB U 4
BHYTpPEHEE JaBJICHUE.

16 4 Pacuet (nanmneBoro coequHeHus (1 Kopiryca BOiu3u Hero). CHIIbl 1 MOMEHTHI, )
NeiicTByIONINE HAa TATPyOKH.

PacueTsl Ha CONTPOTHUBIIEHNE XPYIIKOMY Pa3pyILIEHUIO, JIIUTEIbHYIO IPOYHOCTb,

17 4 |ATUTENBHYIO HUKINYECKYIO TPOUYHOCTD, (POPMOU3MEHEHNE, CEHCMUUECKHE 2
BO3/ICHCTBHSI, TEXHOTEHHBIE TMHAMHUYECKHUE BO3ICUCTBHS (0030D).

18 4 |Pacuet Ha celicMu4ecKkue Bo3aeicTBU. [IpuMep BbIOTHEHUS. 4

19 4 |Odopmiienue pesynbTaToB pacueToB Bujae nokymenta PP ECK/. 3anstue 1. 4

20 4 |Odopmienue pesynbratoB pacuetoB Bujae qokymenta PP ECK/L. 3ansrtue 2. 4

21 4 |[3amura KypcoBOTrO MPOEKTa 4
KoneuHo-aneMeHTHast OpMYIUPOBKA TUHAMUYECKUX 3a/1a4. MeToMbI SIBHOTO U
HEsSIBHOT'O MHTEIPUPOBAHUS MO0 BpeMeHH (MeTo]| Ditiepa, METO/IbI IPOTHO3a U

1 5  |koppekuun). Mcnons3zoBanue KO ¢ cokpalieHHON cXeMOW HHTETPUPOBAHUS. 4
Onucanne KOHTaKTHBIX B3aUMOJIEHCTBUH C MOMOUIbIO0 METOAA MITPa(HBIX
GbyHKIHI.

2 5 [Taket mporpamm JIOI'OC. UnTepdeiic, moaroroBka mpocTeiiieii 3a1auu B 2
¢dbopmynmposke "explicit dynamics"

AnHanu3z pe3ynsratoB. MHCTpyMeHTHI aHanu3a. Biausaue GopMyaIupoBKY U

3 5 |pasmepa KD, kauectBa cetku. [Tapasutasie popmer nepopmaruu (hourglass) mux | 4
[10JJaBJICHHUE.

Onucanue paszpyuenus. Marepuaisl ¢ paspyumenuemM. Kpurepuu paspyuieHus.

4 5 JloGaBieHne KpUTepreB pa3pyLIeHHs K MaTepHUaly, B MOJEIb KOTOPOTO OHU HE 4
3as10’keHbl. KOHTAKT ¢ paspyiieHneM. YueT BO3MOKXHOCTH KOHTAKTa 110 BHOBb
MOSIBJISIIOLUMCS IOBEPXHOCTSIM.

5 5  |[MHorocraauiiHble IpOIEecCchl (Ha MpUMeEpPE JTUCTOBOM MITAMIIOBKH) 4
[lonxon Ditnepa. MonenrpoBaHue IBUKEHHSI CPE/Ibl HA HEMOJBUKHON CETKE.

6 5 [Ipocreimme 3anaun. B3anmMoaencTBun )KUIKOCTH C TBEPAOTEIbHBIMU 2
KOHCTPYKITHSIMHU.

7 5 Cwmemannas GopmymupoBka (ALE). Ucnons3oBanue ALE-niogxona st 4
KOPPEKIUHU CETKH MpHU O0NbIIUX aehopMaIusix.

] 5 SPH-nonxox. Mcnionbs3oBaHue moaxoa yisi MOJACIMPOBAHUS B3aUMOJEHCTBUS 4

TBEPJIOTO TEJA C HKUJIKOCTHIO U MOAECIUPOBAHUS Pa3pyLIEHUs TBEPAOTO TEIIA.

5.3. JlaboparopHbie padoThI

He npenycmorpeHnsl

5.4. CamocrosiTeqibHasi padoTa CTyIeHTa

Brimonuenue CPC




Crnucoxk nureparypsl (¢ yKa3aHUEM Kou-
[Tonux CPC pasnenos, raB, cTpanuil) / cceuika Ha  [CemecTp| BO
pecypc JacoB
CraThu B TEXHUYECKHUX KypHAIaXx,
[TogroroBka k 3auery | HaliICHHbIE CTYJICHTOM - 10 3aJJaHHOMN 6 6,25
MperoiaBaTesieM TEMaTHKe
HopMmbl pacuera Ha MPOYHOCTH
00opynoBaHus u TpyOomnpoBonoB ADY
[THAD I'-7-002-86 'OCT 59115.1-20
O06ocHOBaHUE TPOYHOCTH 00OPYIOBAHUS U
[loaroToBKa K 3aIUTe KypCOBOTO IIPOEKTA. 8 1,5
TpyOonpoBooB ADY Jlpyrue 10KyMeHTHI,
eci TpeOOBaHUS K MPOYHOCTH BEIOPAHHOM
CTYJI€HTOM KOHCTPYKIIMH HE OMUCHIBAIOTCS
yKa3aHHBIMH BHIIIIE.
CaMocTosATEIbHOE PELIEHUE 3a1ad 110 .
ATTOPHTMaM, pa300paHHbIM Ha Uepussckuii A.O. JluHaMudeckue 3a1adu B 2 73
MK?D. YuyebHnoe nocobue
npakTuaeckux 3aHaTusax. [laker JIOI'OC.
['OCT P 2.106-2019 Egunas cuctema
OdopmiieHre pe3ylbTaToB pacyeToB .
KoHCTpy KK B Bre oruera (PP ECKJI) KOHCTPYKTOPCKOM JOKYMEHTAIINH. 8 25
TeKCTOBBIE JOKYMEHTBI
oATOTOBKA K SKsaMery Uepnssckuit A.O. /[lunaMuueckue 3a1auu B 3 3
MK?D. YuyebHoe nocobue
HopMel pacdeTa Ha MPOYHOCTH
o0opynoBaHus U TpyOompoBogoB ADY
Pacuet sanemenToB koHCTpyKIuH (3aganHou [[THAD I'-7-002-86 TOCT 59115.1-20
[pernojaBaresieM WIn BHIOpaHHON O6GocHOBaHME ITPOYHOCTH OOOPYIOBAHUS U 7 475
CTY/ZICHTOM U COINIACOBAHHOM C TpyOoIpoBoioB ADY JIpyrue 10KyMeHTHI, ’
[IPETo/aBaTeieM). eciu TpeOoBaHUs K MPOYHOCTH BBIOPAHHOM
CTYICHTOM KOHCTPYKIIH HE OMUCHIBAIOTCSI
YKa3aHHBIMH BBIIIIE.
CamMocTosTenbHbIN MoUCK nHpopMaluu o |CTaThu B TEXHUYECKUX KypHAIaXx,
TEMe UCCIICIOBAaHMsI, TOATOTOBKA 0030pa M [HAWJICHHbIE CTYIEHTOM - 110 33/IaHHON 6 47,5
oKIJIaa. MperoiaBaTesieM TeMaTHKe
Hopwmbl pacuera Ha TPOYHOCTH
o0opynoBaHus U TpyOompoBogoB ADY
[THAD I'-7-002-86 TOCT 59115.1-20
MoxoToBKa K 3ateTy 2 O06ocHOBaHUE MPOYHOCTH 0OOPYIOBAHUS U 7 6.25

TpyOonpoBooB ADY Jlpyrue JOKyMEHTHI,
eciu TpeOOBaHUs K MPOYHOCTH BHIOPAHHOM
CTY/IEHTOM KOHCTPYKIIMH HE OMHCHIBAIOTCS

YKa3aHHbIMU BBIIIC.

6. DOoHJ OLIEHOYHBIX CPE€ACTB IAJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

HpOMe)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0CBO€HMsI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [losioskeHrEM 0 OaNITbHO-PEHTHHIOBOM CUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IeSITEIFHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabubie meponpusitusa (KM)

HazBanue
Ne | Ce- Bun

KOHTPOJIBHOTO
KM|mectp| xoHTpOISIS

MEPONPUSTUS

Yuu-
Makc.
Bec Sat [Topsnox HauncieHus: 6aaI0B THIBA-
€TCs B




ITA

Tema BbIOMpaeTcs CTYJICHTOM U3
MPEIOKEHHOTO MPEToIaBaTesieM
cniicka (0e3 qyOonmupoBaHus B TPYIIIe).
CTyneHTsI 110 CONIaCOBAHHUIO C
[peroaaBaTeieM MOTYT MMOMOTHATh

Texymmit  |O630p nmuTEpaTyphl CIIHCOK. sauer
KOHTPOJIb | IO 3aJJaHHOW TeME Onenka 3a 0030p (0-3) BeICTaBiIsIETCS C
ydeToM 00beMa U TITyOMHBI aHAJIh3a
MaTtepuana (CpaBHUTEIbHbIN aHaIN3
TTOCTOMHCTB M HEJTOCTATKOB
0003peBaeMbIX paboT, BHISBICHHUE
MaJIOMCCJIEIOBAHHBIX CTOPOH 3a]1a4H )
ITonroroBka u
YYUTHIBACTCS JIOTUYHOCTD
. MIPE/ICTABICHHE .
Texymmii [MOCTPOEHUS, WITFOCTPATUBHBIN
JIOKJIaa 1o 3a4er
KOHTPOJIb MaTepHa, UCIOJIb30BaHUE
MaTtepHuaiam
OTBEJICHHOT'O Ha JOKJIAJl BDEMEHH.
0030pa
[Ipome-
[IpencraBieHne TekcTa 0030pa u
KYTOYHAS 3a4er 3a4eT
MPE3CHTAIUHU K JTOKIaTy
aTTecTanus
[IpuBeeH NOJIHBIN NIEPEYEHD 30H
KOHCTPYKIIMH, TPEOYIOIMUX
[MPOYHOCTHOTO aHAJIN3a, U MIEPEUCHb
KPUTEpPUEB NIPOYHOCTHU, KOTOPHIE
DopMyIUpOBKa TTOJDKHBI OBITH TPOBEPEHBI B KAXKI0U
. TpeboBaHuUM 30HE - 3 Oasa.
Texymmii
COHTDOIE MIPOYHOCTH JJIA [lepeueHb 30H, TPEOYIOMUX 3a4er
p paccmarpuBaeMoi [PacCMOTpPEHUS, TTOJIHBIN, TIEPEYCHb
KOHCTPYKIIH KpUTEPHUEB HETIONHBIH - 2 OaJa.
[Tepedens 30H, TpeOyOMMX
PAacCMOTpPEHUS, U IEPEYEHb KPUTEPUEB
HEeMnoJHEI - 1 6as.
Hert pemenus - 0 6anos.
3ajauu pelIeHbl BEpHO, KOPPEKTHOCTD
pelieHus qoka3aHa - 3 Gasia.
Pacuer Her nocrarouno nosHoro
naTpyOKOBOW 30HBI T0Ka3aTeIbCTBA KOPPEKTHOCTH - 2
Texymmi cocyaa JaBJICHUs Oaiuia. ater
KOHTPOJIb | HA CTaTUYECKYIO U 3aauu peIeHbl C OTUOKaMU,
HUKINYECKYIO HCIIPABUTh KOTOpPHIE O€3 MOMOIITI
MPOYHOCTH MpernoaaBaTess CTyJICHTY HE yIalocCh -
1 Gan.
Hert pemenus - 0 6aos.
JleMoHCTpaIus pemeHHbIX 3a1a4
[MPOBEPKU KPUTEPUEB TPOYHOCTH JIJIs1
Pa3IUYHBIX 30H KOHCTPYKIIHH.
3ama4um peneHbl BEpHO, KOPPEKTHOCTh
[Ipome- pelieHus Joka3aHa - 3 Oasia.
KYTOUHAS 3a4yeT Het nocTaTo4HO MOIHOTO 3a4yeT
aTTecTanus TOKa3aTeIhCTBA KOPPEKTHOCTH - 2

Oaiuta.
3aauu pelIeHbl C ONTHOKaMU,
HCIIPABUTh KOTOpPBIE 0€3 MOMOIITI

[IperoiaBaTesi CTyACHTY He yIaJloch -




1 Gan.
Het pemenus - 0 6awios.

KypcoBas
paboTa/mpoeKT

IIpoBepka
IIPOYHOCTH 30H
KOHCTPYKLIUHU

JleMOHCTpaIHsl peIIeHHBIX 3a1a4
[IPOBEPKU KPUTEPHEB MTPOUHOCTHU JJISI
Pa3IMYHBIX 30H KOHCTPYKIINH.

3aauu pereHbl BEpHO, KOPPEKTHOCTh
pelieHus qoka3aHa - 3 Gasia.

HeT mocTtaTtodyHo MosHOTO
TT0Ka3aTeNIbCTBA KOPPEKTHOCTH - 2
Oarna.

3aauu peIeHbl C ONTUOKaMU,
MCIIPAaBUTH KOTOpBIE 06€3 MOMOIIN
MPEToIaBaTelIs CTYJCHTY HE YIAI0Ch -
1 Gan.

Hert pemenus - 0 6aos.

KYyp-
COBBIE
[TPOEKTHI

Kypcosas
paboTa/MpoeKT

IloaroTroBka oT4eTra

OTueT 0XBaTLIBAECT BCE HEOOXOTUMBIE
30HBI KOHCTPYKLHHU U MIPENEIbHbIE
COCTOSIHMSI, 0(DOPMIIEH B COOTBETCTBUU
c ECK]I - 4

OTueT 0XBaTLIBAECT BCE HEOOXOTUMBIE
30HBI KOHCTPYKLHHU U MIPENETbHbIE
COCTOSIHUSI, HO O(hOpMJIEH HE B
cootrBercTBuu ¢ ECKJI - 3

OTueT OXBaTLIBAECT HE BCE
He00X0MMbIe 30HbI KOHCTPYKIIMH U
MpeIeIbHbIE COCTOSIHUS - 2

OT4eT OXBaThIBACT JIMIIIL OTACIbHBIC
30HBI KOHCTPYKIIUU U TIPEIETbHbIE
cocTosHuS - 1

Het oTuera - 0

Kyp-
COBBIE
[TPOEKTHI

Texymmii
KOHTPOJIb

Pemenue 3amau
JTUHAMUKH
nehopMUpyeMOoro
TBEPOTO Teja C
IIOMOIIBIO ITAaKeTa
JIOTOC

3ajauu pelieHbl BEpHO, KOPPEKTHOCTD
penieHus JoKa3aHa - 3 6asia.

Het nocTtaTo4HO IIOJIHOTO
TOKa3aTeIbCTBA KOPPEKTHOCTH - 2
Oana.

3aa4m penieHbl ¢ OITMOKaMU,
VCIIPABUTh KOTOpPBIE O€3 MOMOIITHI
MpernoaBaTes CTYICHTY He y1aJoCh -
1 Gamn.

Her pemenus - 0 6amios.

OK3aMCH

ITpome-
JKyTOUHAas
aTTecTanus

10| 8

OK3aMCH

Ornrcanne BO3MOXHBIX TEXHOJIOTUI
npuMeHeHus nakeros MKO B 3agauax
pa3nuuHbIX TUNOB. OlLleHKa
ONpPENENAeTCs IUPOTON 3HAHUN
(paznuuHble TexHOJOTUM - Lagrange,
Euler, ALE, SPH), a Tax:xe 3HaHHEM
KOHKPETHBIX 0COOCHHOCTEH
MIPUMEHEHUS TEXHOJIOTHIA U
7T0Ka3aTeNbCTBA KOPPEKTHOCTH

peleHusl.

OK3aMCH

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEeHMBAHUSA

Bun npomexyTouHOR
aTTecTaluuu

[Ipouenypa npoBenenus

Kputepuu onenuBanus




B cootrBerctBuu ¢ [Tonoxenuem o 0auIbHO-

B cooTBeTcTBUM C IIII.

3a4er PEUTHUHTOBOM CHCTEME, BBEICHHBIM ITPUKA30M PEKTOPa 259611
. . OJIOXKCHUA
OVYpI'Y o1 21.05.2019 Nel79 ’
B cootBerctBuu ¢ [TonoxxenneM o GamibHO-
. . B cooTrBeTcTBUH C MII.
3a4eT PEUTHUHIOBOU CUCTEME, BBEACHHBIM IIPUKA30M PEKTOpA

IOVYpI'Y or 21.05.2019 Nel179

2.5, 2.6 Ilonoxeunus

B cootBeTcTBHH ¢ [TonoxenneM o GalIbHO-

KyPCOBBI€ IIPOEKTHI | PEUTUHIOBOM CUCTEME, BBEICHHBIM IIPUKA30M PEKTOpa

IOYpI'Y ot 21.05.2019 Nel79

B cooTtBercTBHM C II. 2.7

[lonoxxenus

B cootBeTcTBUM ¢ [TonoxkeHneM o OaIbHO-

JK3aMEH PEUTHUHIOBOM CUCTEME, BBEICHHBIM IIPUKA30M PEKTOpa

IOYpI'Y or 21.05.2019 Nel79

B cooTBeTcTBHM C III.
2.5, 2.6 Ilonoxenus

6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarsl 00yueHus

Ne KM

10

OIIK-12

3HAET: OCHOBHbBIE TEH/ICHIIUU B 00ECIIEUEHUH POYHOCTH KOHCTPYKIUI
3a CYET IPUMEHEHUSA COBPEMEHHBIX MAaTEPUAJIOB U COBEPIICHCTBOBAHUSA
METOZIOB PACUETHOTO U 3KCIIEPUMEHTAIIBHOTO 000CHOBAHUS IIPOYHOCTH,
Ha/IeKHOCTH U 6€30MaCHOCTH

OIIK-12

YMeeT: onpeneNaTh MepeuHH MPeaSIbHBIX COCTOSHHIMA, TPEOYIOIINX
pacquHoro aHaJIu3a, BBI6I/IpaTB 58 HpI/IMeHSITB COOTBCTCTBYIOH_[I/IG
pacyeTHbIE METOBI U KPUTEPUU 000CHOBAHHUS TIPOYHOCTH, HAJIEKHOCTH
1 0e30I1aCHOCTH

OIIK-12

MMmeet HpaKTI/I‘{eCKI/Iﬁ OIIBIT: aHaJIn3a PE3yJIbTATOB PACYCTOB C TOYKH
3PCHUSA BO3MOXKXHOTO ITOBBIIICHUA ITPOYHOCTU U 0Ee30IacCHOCTH 3a CUET
IMPUMCHCHUA HOBBIX MAaTCPUAJIOB U KOHCTPYKTUBHBIX pCH_ICHI/Iﬁ

[1K-1

3HAET: OCHOBBI YHCIEHHBIX METOIOB PELICHMS 3a/1a4 CTaTUKU U
TUHAMUKHU 1€OPMHUPYEMOTo Teja

[1K-1

'YMeeT: BRIOUpaTh YUCIEHHBIE METOIBI JIJISl pacyeTa HalpsHKeHHO-
e(hOpPMHUPOBAHHOTO COCTOSIHUS KOHCTPYKIIMIA Pa3IMYHBIX THIIOB

[1K-1

lMeeT npakTU4YeCKH ONBIT: pelIeHHs] IPOEKTHBIX 33]1au, KaCaIOLIHXCs]
[IPOYHOCTHU TUIIOBBIX KOHCTPYKIIMH C MCIIOJIb30BaHUEM UHCIIEHHBIX
METOJ10B, UCIIOJIb30BAaHMSI HOPMATUBHON JOKYMEHTALMU AJIs
WHTEPIIPETALIMM PE3YIBTATOB PACUETOB

7. YueOHO-MeTOoAMYEeCKOe 1 HH(OPMALIMOHHOE 00ecredeHUe TUCHMILIMHBI

TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KaXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

ITeyaTHas ydyeOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUumMepamypa:

1. bacos, K. A. ANSYS Tekcr cnipas. nons3oBarens K. A. bacos. - 2-¢

u3l., crep. - M.: JIMK-IIpecc, 2012. - 639 c. n.
2.  Kamnyn, A. b. Ansys B pykax unxeHepa Tekct npakt. pyk. A. b.

Kamnyn, E. M. Mopo3zos, M. A. Ondepsena ; npeauci. A. C. [llanckoro. - U3.
crep. - M.: URSS : JIUBPOKOM, 2014. - 269 c. u.

0) OononHumenvbHas Iumepamypa:

He npenycmorpena




8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMerowuecs: 8 OudIuomexe:
He npenycmoTtpenbt

2) memoouyeckue yKazanus 0l CmyOeHmos8 N0 0C80EHUI0 OUCYUNTIUHDL.

1. Yepnssckuii A.O. HenuHeilHble U CBA3aHHBIE 33/1a9U B METOJIE
KOHEUHBIX 3JIEMEHTOB. YueOHoe mocodue - M3a. nentp IOVYpI'Y, 2021, 63 c.

2. 1. Yepussckuii A.O. Meton KOHEUHBIX 31€MEHTOB. OCHOBBI
npakTuueckoro npuMenenud. Yactes 1 // Unxenepusiil xypHan "CopaBoyHuK'.
[Tpunoxenue. - M.: Mammnoctpoenue, 2003. - 10. - C.1-23; Yacts 2 //
Nuxenepuslii xypHan "CopaBounuk'. [Ipunoxenue. - M.: Mammuoctpoenue,
2003.-11.-C.1-24

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:

1. UYepnsasckuii A.O. HenuHeliHbIC U CBA3AHHBIC 3a]1a4U B METOJIE
KOHEUHBIX 3JIEMEHTOB. YueOHoe mocodue - M3a. nentp IOYpI'Y, 2021, 63 c.

2. 1. Yepnsasckuit A.O. MeToJ1 KOHEUHBIX I€MEHTOB. OCHOBBI
npakTudeckoro npumenenus. Yacte 1 // Unxenepusiit xypHan "CropaBodHuk'.
[Tpunoxenwue. - M.: Mammnroctpoenue, 2003. - 10. - C.1-23; Yacts 2 //
WNuxenepusiii xypHan "CopaBounuk". Ilpunoxenue. - M.: MammHocTpoeHue,
2003.-11.-C.1-24

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAsl IOKYMEeHTAIUs

Her
[Tepedyens MCMOIBL3yEMOr0 MPOTPAMMHOTO O0ECTICUCHHUS:

[

. Microsoft-Office(6eccpouno)

2. PTC-MathCAD(6eccpouno)

3. PCK Texnonoruu-Cucrema "llepconanbsnblii Buptyanbasiid kommnbiorep"” (ITBK)
(MS Windows, MS Office, otkpsiToe I10)(6eccpouno)

4. ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,

CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,

RedHawk)(6eccpouno)

[Tepeyens ncnoab3yeMbIx NpodeccruoHaNbHbIX 0a3 JaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne I CIUTITHHBI

Ne OcHoBHOE 000pyAOBaHUE, CTEH b, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
Bun zanstuit a }; IpeIyCTaHOBICHHOE MPOTpaMMHOE 00ecTiedeHHe, UCTIOIb3yeMOe ISt
YA Pa3TUYHBIX BUJIOB 3aHSATHI

[IpakTuueckue 334 |KOMIBIOTEPHI C JOCTYIIOM B HHTEPHET U K KoMnbrorepam CKI[ FOVpI'Y,
3aHITUS U CEMUHApHI |(2) [IpoeKTop, IKpaH




