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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

enpro OCBOCHUS NUCUUILIMHBI ABISIETCS (POPMUPOBAHUE Yy OOy4YaAIOIIMXCA
KOMIIETCHLIUM, HEOOXOIMMBIX JUIsi TMPUMEHEHUS COBPEMEHHBIX METOOB
MOJICJUPOBAHUS CTPOUTEIBHBIX KOHCTPYKIHMM MpH pacd€éTHOM OOOCHOBaHHUU
MEXaHMYECKO O€30MacHOCTU CTPOUTENBHBIX KOHCTPYKLUHMA U HECYLIMX CHCTEM
31aHUM U COOPYKEHUU.

3aayu OCBOCHMSI TUCHUILTUHBI:

- pa3BUTHE 3HAHUN B 00JIACTU TEOPETUYECKUX OCHOB METOJa KOHEYHBIX
AJIIEMEHTOB;

- (hopMupOBaHME IEJIOCTHBIX TEOPETHUUECKUX MpeAcTaBleHuid 00 FTamax u
O0COOEHHOCTSIX MTPOTPAaMMHOM peann3aini MEeToia KOHEYHBIX 3J1eMeHToB (MKD);

- YIIIyOJIEHHOE OCBOEHUE MPUHIUIIOB IIOCTPOECHUS KOMITBIOTEPHBIX MOJIENIEN
31aHUM U COOPYKEHUU;

- pa3BUTHE YMEHHI cO37aBaTh KOMIIBIOTEPHbIE MOJEIIN KapKacoB 3[aHUM C
pPa3IUYHOW KOHCTPYKTHUBHOM CXEMOH, BBINNONHATH OOIIME U KOHCTPYKTHUBHBIE
pacyeThl, aHAIU3UPOBATh UX PE3YJIbTATHI;

- (GOpMHpOBaHUE MPAKTUYECKUX HABBIKOB OTPAXKEHUS KOHCTPYKTHBHBIX
O0COOEHHOCTEW HECYIIMX CUCTEM MPOMBIIIJIEHHBIX U TPAXAAHCKUX 3/1aHUN B BHJIE
KOMITBIOTEPHBIX MOJICIICH.

2. [Inanupyemsble pe3ysibTaTbl O0y4YEeHHs 110 AUCIUIUIMHE (MOAYJIIO).

[lepeuenr GopMHpyeMBIX pe3yibTaTOB OCBOCHHS  0Opa30BaTEIbHOM
nporpamMmbl (KOMIIETEHIIUI) B pe3yJIbTaTe 00yUeHUs M0 TUCIHUIUIMHE (MOIYIIIO):

IIK-2 - CpoocoOeH BBINOJNHATE M OPraHU30BBIBaTH  PaOOTHI IO
MIPOCKTUPOBAHHIO MPOMBIIUICHHBIX W TPAXKJIAHCKUX 3/IaHUM (BKIIOYAsT OOBEKTHI
TPAaHCTIOPTHON HMHQPPACTPYKTYPHI), CTPOUTEITHHBIX KOHCTPYKIIMH M OCHOBaHUI
OOBEKTOB TMPOMBIIUIEHHOTO W TPaXJaHCKOTO CTPOUTENBCTBA C  YYETOM
TpeboBaHmit obecreueHrnss KOM()OPTHOCTH CPeibl, KOHCTPYKTUBHOM, MOKAPHOU U
AKOJIOTUUECKOM 0€30MaCHOCTH, B TOM UHCJI€ HA OCHOBE MHTErPAI[UU COBPEMEHHBIX
BBICOKOTEXHOJIOTUYHBIX UHTEIUICKTYaIbHBIX HIUPPOBBIX pelieHuit, 3pheKTuBHOrO
WCIIOJIb30BaHUsl TMPOEKTHO-BBIUUCIUTENIBHBIX MPOTPAMMHBIX KOMIUIEKCOB U
CUCTEM KOMIIBIOTEPHOTO MHKUHUPHUHTA.

OO0yueHnue 1Mo qUCHUIUTNHE (MOIYIIIO ) IPEAIoIaraeT, 4YTo 1Mo ero pe3yJibTaTaM
oOyuatoruiicst Oyier:

3HATH:



CTaHJAAPTHBIE IIOCTAHOBKM 3aJa4 pacyeTra CTPOUTEIbHBIX KOHCTPYKLIMIA;
OCHOBBI QJITOPUTMOB pacyeTa M MPOEKTHUPOBAHUSA CTPOMUTENIbHBIX KOHCTPYKIIHM,
pEaNM30BaHHBIX B KOMIUIEKCHBIX CHUCTEMAaX KOMIIbIOTEPHOTO MPOEKTUPOBAHUS
CTPOUTEIBHBIX 0OBEKTOB; MOJIEIN U METObl UNCICHHOIO PEUICHUs] HETMHEHHBIX
3aJ1a4 MEXaHUKH 1e(popMUpyeMOro TBEPAOTo TeNa;

YMmerh:

CaMOCTOATCIIbHO OCBaMBATb, MCCJIICAOBATL W IIPHUMCHATHL MCTOAbI PCIICHUA
3a/1a4 MaTEMaTUYECKOTO (KOMITBIOTEPHOT0) MOJICTUPOBAHUS ITPU TPOEKTUPOBAHUU
CTpOI/ITeJ'IBHBIX 06’beKTOB; HpI/IMCHSITB paI_[I/IOHaJ'IBHBIC MaTEMATHYCCKUC, CI)I/IBI/IKO-
MEXaHUYECKHE U KOHEYHO-3JIEMEHTHBIE MOACIIH, 00JIaJaloINe BRICOKOM CTEIIEHBIO
aJICKBaTHOCTH pEaJIbHBIM MarepuajiaMm, (U3UKO-MEXaHHYECKHM TMpolieccaM M
KOHCTPYKITUSIM;

Buajers:

HaBbIKaMH (POPMYJIUPOBAHUS KOPPEKTHBIX IOCTAHOBOK 3aJlad pacuera
CTPOUTENBHBIX KOHCTPYKIUHI, onpeieeHus 3P PEKTUBHBIX METO/I0B U aJITOPUTMOB
JUISl UX PELIEHUS; HAaBBIKAMU CO3/IaHMS Y aHAJIN3a KOHEYHO-2JIEMEHTHBIX MOJEIEN
B YHHBEpcalibHOM nporpaMmMmHoM komiiekce SIMULIA Abaqus u B mporpammHoit
cpene MathCAD; HaBblkamMu aHaIM3a KOPPEKTHOCTH, TOCTOBEPHOCTU U TOYHOCTH
IIOJIy4a€MbIX PACUETHBIX U IPOEKTHBIX PEIICHUM HAa OCHOBE IIOHUMAHMS CYTU U
MEXaHUKO-MaTEMaTUYECKUX OCHOB METOJa KOHEYHBIX 3JIEMEHTOB.

3. O0beM TUCHUIUIUHBI (MOTYJIs).
3.1. O6mas Tpy10€MKOCTh AUCITUTIINHBI (MOTYJIs).

OO6masi TpyIOEMKOCTh AUCUUIUIMHBI (MoayJsi) coctaBiser S5 3.e. (180
akaJeMHUYEeCKHUX Jaca(oB).

3.2. O06bem pAuCHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOoThI
oOydaromuxcst ¢  MeJIarorH4ecKMMH  paboTHUKaMu M (WIM)  JIMLAMH,
IPUBJIEKAEMBIMH K peau3aluu o0pa3oBaTesIbHOM MporpaMmbl Ha UHBIX YCIOBHSIX,
IPU MIPOBEICHUH YUEOHBIX 3aHATUN:

KomnuectBo yacos

Tun yuyeOHbIX 3aHATHH
Bcero | Cemectp Ne2

KonrakTHas pabora 1mpu npoBeieHHH Y4eOHBIX 3aHSATHH (BCEro): 32 32

B ToMm uucne:

3aHATHS JIEKIIMOHHOT'O THUIIA 16 16

3aHATHS CEMUHAPCKOTO THUTIA 16 16




3.3. ObpeM muctUIUIMHBI (MOAYJs) B (pOopMe CamMOCTOSITENbHOM pPabOTHI
oOyyaromuxcs, a Takke B (opMe KOHTAKTHOM paboOThl OO0ydYaroIuxcs ¢
MeAarorn4ecKuMI pabOTHUKAMU U (WJTH) JIUIIAMH, TPUBIIEKAEMBIMH K peaTn3aliu
0o0pa3oBaTeNpbHOM MpOrpaMMbl HA HMHBIX YCIOBHUSX, IMpU MPOBEACHUU
IPOMEXYTOUHOM arTecTanuu coctaBisder 148 akaneMuyeckux yaca (OB).

3.4. Ilpu oOy4eHnn Mo HHAUBUIYATFHOMY YI4€OHOMY TIJIaHY, B TOM YHCIIE TIPU
YCKOPEHHOM O0yY€HUH, 00bEM TUCIUIUIMHBI (MOJYJIsI) MOXKET ObITh peaan3oBaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON padoThl 00yYarouxcs, a Takke B (hopme
KOHTAKTHON paboThl 00YYaIOIIMXCS C MEJarorndyecCKuMU paOOTHUKAMHU U (WJIH)
JUIAMU, TPUBIIEKAEMBIMU K peali3aliii 00pa3oBaTeIbHONW POrpaMMbl HA HHBIX
YCJIOBUSIX, TIPH MPOBEJCHUU IPOMEKYTOUYHOM aTTeCTalIUU.

4. ConepxaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3aHATHA TEKIUOHHOTO THUIIA.

/ TemaTuka JIEKIIMOHHBIX 3aHATUN / KpaTKO€ COACPIKAaHUC
II/11

1 |MaremaTtndyeckoe MOAETHPOBAHKE B 33/1a4aX pacu€THOIO 00OCHOBAHUS MPOEKTHBIX

peLIeHUH 3aHUI U COOPYKEHUU

1.1. MaTtemaTHdeckoe MOAEINPOBAHUE B 33/1a4aX MEXaHNKH. MaTreMaTHIeCKre MOJICIH B 33/1a4axX aHAIHN3a
U B 33/1a4axX IMOMCKa ONTUMAJIBHOTO pelleHns. MaTemMaTnieckas MOJellb MEXaHUYECKON CHCTEMBI.
IMopsiok cBeneHnst HHKEHEPHOH MPOOIIEMBI K TOCTAHOBKE M PELICHUIO MaTeMaTHIeCKOH 3a1auH.
INocnenoBarenbHOCTH AEHCTBUM B MATEMAaTHUECKOM MOJEIUPOBAHUH MEXAHUUECKOH CHCTEMBI.

1.2. Ilonatue Moaeny KOHCTPYKLIUY, 3/1aHHsI, COOpYyskeHHs. IIpeaMer, moaxoas! 1 HHCTPYMEHTApHIA
MojenrpoBanus. Posb GpyHIaMeHTaNbHBIX 3aKOHOB MPUPO/IBI B TOCTPOSHHH MaTeMaTHUECKUX MOJIeTIer
00BEKTOB U SIBJICHUIA. 3aKOH COCTOSIHUSL. MoJIe)Ib CTPOUTENBHOTO MaTrepraiia. [loHsITHe KOHTHHYYMa,
npezcTaBiieHue ero Gpuznueckux cBoicTB. Ponb onepanuii quddepeHrpoBanms B MaTeMaTHIECKIX
Mozeisax. McneiTanue Mozenu.

1.3. Hanpsik€HHO-1epOpMHUPOBAHHOE COCTOSIHUE KaK PE3YJIbTAT MOJICIIUPOBAHUSI KOHCTPYKIIUH ISt
OLIEHKH € MPOYHOCTH, AeopmMaTuBHOCTH, 6e30macHOCTH. POPMYITHPOBKH 3a/1a4 MEXAHUKH
nepopmupyemoro TBEpaoro Tena. [Ipumepsr. Kpurepun npodnocTH, KECTKOCTH, YCTOWIHBOCTH,
HaAEXKHOCTH U TOJTOBEYHOCTH KOHCTPYKIUHA U HECYIUX CUCTEM 31aHUI U COOPYKEHHM.

2 cDyH,[[a.MeHTEIJ'I]E:HI:IE‘, OCHOBBI COBPCMCHHBIX METOJOB MOJACINPOBAHUS CTPOUTCIIBHBIX

KOHCTPYKLUU

2.1. IIpuHIMI MUHAMYMa B MOZEJIUPOBAaHUH OOBEKTOB U SBJICHUH. BapualmoHHbIE OCHOBBI IIOCTaHOBKH
3a71a4 MOJEIMPOBAHMS 3AaHUH M COOpYXKEHHUM. [IprMeps! BapHallMOHHbBIX TOCTAaHOBOK 33/1a4 pacueTa
CTPOUTEIBHBIX KOHCTPYKIIHH.

2.2. OcHOBBI METOJIOB PEIICHHsI BAPHALMOHHBIX 3a1a4. Pelenne npuMepoB 3a1a4 Ha HaXOXICHHE
YCJIOBUH MUHUMYMa.

2.3. IlpyHIUII COXpaHEHHs B MOJICTUPOBAHNN OOBEKTOB M siBeHHH. [IpuHIMT coXxpaHeHus B
(opMyHpOBKax 3aaa4 MexaHuKu. [IpuMepsl MOCTaHOBOK 3a/1a4 pacueTa CTPOMTENIBHBIX KOHCTPYKLUH Ha
OCHOBE IIPHHIIUIA COXpaHeHus. PelleHne npuMepoB 3a/1ad pacueTa J1eMEHTOB KOHCTPYKIHT,
c(opMyJINPOBaHHBIX HA OCHOBE IPUHIUIIA COXPAaHEHHUS.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

MeTO,Z[ KOHCYHBIX 3JIEMCHTOB — COBpCMCHHLIfI METO MOACIUPOBAHHUA CTPOUTCIIBHBIX

KOHCTPYKIHUA

3.1. Teopernueckre OCHOBBI METO/Ia KOHEUHBIX d5ieMeHTOB. Metos Putna. Pacuérnas monens
COOPYEHHUsI IIPU €T0 MOJEIIMPOBAHUH METOJIOM KOHEUHBIX 371eMeHTOB. CTeneHn cBoOO b pacu€THOM
KOMIIBIOTEPHOI MOJEIH COOpPYKEHHsI. THUIbI KOHEUHBIX 3JIEMEHTOB IPU pacuéTe CTPOUTENBHBIX
KOHCTpYKUMH. ITprMeppl KOHEYHO-3JIEMEHTHBIX PACYETHBIX MOJEIEH.

3.2. AIroputM MeTo/1a KOHEYHBIX JIEMEHTOB. JIMCKpEeTHBII aHaJIor MaTeMaTHuecKoil hOpMyIMpOBKH
3a/1a4yl pacu€ra CTPOUTENbHBIX KOHCTPYKLUMHI NpU €€ pelIeHMH METOI0M KOHEUHBIX 3JIEMEHTOB. DyHKIUS
¢dopmBl. MonenupoBaHue MPOCTPAHCTBEHHOH OPHEHTAINN KOHEYHBIX 3JIEMEHTOB B PACUETHON MOJIEITH.
Martpurp! >kECTKOCTH KOHEUHBIX 3IIEMEHTOB U INI00aTbHAs MaTPHIA )KECTKOCTH PaCUETHON MOIEIH.
MopenupoBaHne B3aMMOIIOIOKEHNSI KOHEUHBIX 3JIEMEHTOB P IMTOCTPOCHUH TII00TBHON MaTpPHUIIBI
JKECTKOCTH pacu€THON Mojenu. [TocTpoeHue u pemeHne pasperanel CHCTEMB] ypaBHEHNH. 3aiaHue
KMHEMaTU4YEeCKUX TPAHUYHBIX YCIOBUI B aTOPUTME METO/1a KOHEUHBIX 3JIEMEHTOB.

[Tpumenenue npoOIEeMHO-OPUEHTUPOBAHHBIX IPOrPAMMHBIX KOMILJIEKCOB
KOMITBIOTEPHOT'O MOACITUPOBAHUS CTPOUTEIBHBIX KOHCTPYKIUI ITPH 000CHOBAaHUH

IIPOCKTHBIX PEIICHUM 3JaHUN U COOPYKEHUU

4.1. ®opMyIHpPOBKa U pelIeHHe CTATHYECKUX 3aa4 MOICIMPOBAHUS PAOOTHl CTPOUTENBHBIX KOHCTPYKIUH
IO Harpy3KOi. AJITOPUTMBI pacd€Ta IIIOCKUX CTEP)KHEBBIX KOHCTPYKIIUH METOJIOM KOHEUHBIX JIEMEHTOB
B mporpammHoii cpene MathCAD.

4.2. ®opMyIHpPOBKa H pelIeHHe 3aJa4 MOACIUPOBAHUS TUHAMHYESCKOTO OBEICHUS CTPOUTEIBHBIX
KOHCTPYKUHi. Y paBHEHHE PABHOBECHS MEXaHHYECKOI CHCTEMBI B ABMKeHUH. OTpeesieHHe 4acToT |
(hopM cBOGOIHBIX KOJIEOAHMIT CTPOUTENIBHOIT KOHCTPYKIHH. 3aMUCh aNrOPUTMA H PELICHNE IPUMEPOB B
cpene MathCAD.

4.3. ®opMyIMpOBKA U PELICHUE 3a/]a4 pacueTa KOHCTPYKIUHA Ha yCTOWYMBOCTh. AITOPUTM pacyeTa
IUIOCKOH (hepMBI Ha YCTOHYMBOCTH METOIOM KOHEYHBIX JJIEMEHTOB. 3aIIMCh aITOPUTMA U PELICHHE
npumepoB B cpeae MathCAD.

4.2. 3aHATUS CEMUHAPCKOTO TUTIA.

JlabopaTopHbIie pabOTHI

n/m

HaumenoBanue mabopatopHbIx paboT / KpaTKoe CoepKaHne

CDYHI[aMeHTaJ'IBHBIe OCHOBBI COBPCMCHHLIX MCTOJ0B MOJACTIUPOBAHUA CTPOUTCIIbHBIX

KOHCTPYKIIUM

1.1. PacuérHas KOMIBIOTEPHAsI MOJIENb COOPY)KEHHS TIPH €ro pacyéTe METOJIOM KOHEUHBIX 3JIEMEHTOB.
1.2. MatemaTndeckas popMyIupoBKa 3a1a41 pacueTa COOpyKEHHH METO0M KOHEUYHBIX AJIEMEHTOB.
1.3. Tlepexox K IMCKPETHOW MaTeMaTHUECKO MOJIETIH COOPYIKEHHS B aJlTOPUTME METO/1a KOHEYHBIX
JJIEMEHTOB.

1.4. Crenern cBOOOIBI PacYETHON KOMITBIOTEPHOM MOJIEIT COOPYKECHHUS.

MeTO,Z[ KOHCYHBIX 3JICMCHTOB — COBpCMCHHLIfI METO MOACTIUPOBAHHUA CTPOUTCIIBHBIX

KOHCTPYKIHUA

2.1. ®ysakuus Gopmbl 1 ee Ha3HAYEHHE B aJITOPUTME METO/1a KOHEYHBIX HJIEMEHTOB.

2.2. Y4ér npou3BOIbHOM MPOCTPAHCTBEHHON OPUEHTALIMM KOHEUHBIX 3JIEMEHTOB B anroputme MKO.
2.3. MaTpuiibl )KECTKOCTH KOHCUHBIX JIEMEHTOB U INI00ATbHAS MAaTPHIIA )KECTKOCTH Pacu&THON MOJICIIH.
2.4. Y4ér B3aUMOIIOJIOXKEHNUS KOHEUHBIX AJIEMEHTOB IIPH TOCTPOSHUH TTI00aIbHON MAaTPULIBI KECTKOCTH
pacu€THOl MozeNu.

2.5. YcnoBue MUHIMYMa JUCKPETHOTO BBIpAXKEHUS U3MEHEHHUs 3Heprun. Iloctpoerne paszpemaromeit
CHCTEMbI yPaBHEHHH B aJITOPUTME METOJa KOHEUHBIX JJIEMEHTOB.

2.6. Matpwuiia ®KeCcTKOCTH CTEPKHEBOTO KOHEYHOTO 3JIEMEHTa, PabOoTalomero Ha u3ruo.




HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue
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2.7. Matpuna >keCTKOCTH CTEP)KHEBOTO KOHEYHOTO 3JIEMEHTa, PadOTAOLIEr0 Ha PacTsHKEHHE - CKaTHE.
®duzndeckas CyTh 3JIEMEHTOB MaTPHIIBI.
2.8. Matpuna >keCTKOCTH CTep)KHEBOT'O KOHEYHOTO 3JIEMEHTA IPH PacdeTe INIOCKUX PaM.

3 COSI[aHI/Ie KOHCYHO-3JICMCHTHBIX MOL[GJ'IeI‘/’I CTPOUTCIIbHBIX KOHCTp}/'KI_II/Iﬁ 3}:[3.HPII>'I n
COOPYKEHUH JJIsI CTAaTUYECKUX PACUETOB
3.1. Pacuer Ganku Ha M3rHO METOIOM KOHEUHBIX 3JIEMEHTOB. 3aliCh aJITOPUTMa U PELICHUE IPUMEPOB B
cpene MathCAD. Pacuér B yHuBepcaipHOM nporpamMmmuoM komiuiekce SIMULIA Abaqus.
3.2. Pacdet muockoi paMbl Ha H3TH0 METOJOM KOHEUHBIX AJIEMEHTOB. 3aliCh aJlTOPUTMA U pelIeHue
npumepoB B cpene MathCAD. Pacuér B yauBepcansHOM mporpammHoM koMiutekce SIMULIA Abaqus.
3.3. Pacuer mrockoii hepmbl Ha M3rHO METOIOM KOHEUHBIX JJIEMEHTOB. 3aIliCh AJITOPUTMA W PEIICHHE
npumMepoB B cpene MathCAD. Pacuér B yauBepcanpHOM mporpammHoM koMiuiekce SIMULIA Abaqus.

4 |Pacuér KOHCTPYKIUI HA TUHAMUYECKHE BO3JICHCTBUS M YCTOUYUBOCTD C
HCIOJIb30BAHUEM IIPOIrPAMMHBIX KOMIIJICKCOB
4.1. Ilpupona tuHAMHYECKHUX BO3/eHicTBUN. THUIBI THHAMMYECKHUX 3arpyXKeHnH. MoanbHbINH aHaIu3.
4.2. OnpeneneHue 4acToT U GopM CBOOOTHBIX KOJICOaHUH TIIOCKOH (hepMbl Ha METOIOM KOHEUHBIX
AIIEMEHTOB. 3alHCh aNTOPUTMA U perieHne npumepoB B cpeae MathCAD. Pacuér B yHIBepcaisHOM
nporpammaoM Komiutekce SIMULIA Abaqus.
4.3. [lynbcannoHHast COCTABIISIIONIAs BETPOBON HATPY3KHU: 3a/laHNE U aHAIN3 PE3yIbTaTOB pacyeTa.
4.4. CelicMUuYecKoe 3arpyKeHue: 3alaHie U aHallu3 pe3yJIbTaToB pacuera. Pacuer Ha ceiicMuueckoe
BO3/IEIICTBHE IO aKceneporpaMmam.
4.5. Pacuer miockoi pamMbl Ha yCTOWYNBOCTh METOJIOM KOHEUHBIX 3JIEMEHTOB. 3alHCh aJrOpuTMa U
pemenune npumepoB B cpeae MathCAD. Pacuér B yHuBepcansHoM nporpamMmmuoM kommuiekce SIMULIA
Abaqus.

5 |MaremaTuueckoe MOJIEIMPOBAHUE
MeTton koHeUHBIX deMeHToB (MKD)
Paspabotka pacueTHBIX MOzeTeH
AHan3 HanpsHKEHHO-Ae(hOPMHUPOBAHHOTO COCTOSTHUS
HccnenoBanue paboThl KOHCTPYKLUHA MO/ HArpy3KOH

6 |CoBpeMeHHBIE TIOJIXOBI K MOICTUPOBAHUIO

duznyeckoe MoIEIUPOBaAHUE

Co3nganue MacIITaOHBIX MOJEIEH

HUccrenoBanue paboThl KOHCTPYKIUH B MPESIEITBHBIX COCTOSHHIX
IIpoBepka MeToMK pacuera

W3zyuyenue HenmuHEHHBIX 3 (PEeKTOB

KomMmmproTepHoe MoieTMpoBaHue

Hcnonp3oBanue crenuanmsuposanHoro [10

ABTOMaTH3aIMS PACUETOB

MHoOroBapuaHTHOE MPOECKTUPOBAHUE

OnTUMH3aLUsA KOHCTPYKTUBHBIX PEIIeHUI
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7  |AHTEeTpannoHHbIC 3a0a9n
B3auMmHas yBsi3ka apXUTEKTYPHO-KOHCTPYKTHBHBIX PEIICHUN

WHTerpanus HHXEHEPHBIX KOMMYHUKAIAH

[IpoBepka kosu3nit

8 |OnruMmu3anus MPOEKTHHIX PEeIIeHUN
MHoOroBapHaHTHBIN aHAIU3

DKOHOMHUYECKas OIICHKa

HOI[FOTOBK& HUTOIr0OBOI'O IMPOCKTa

4.3. CamocrosTenbHas padoTa 00y4daroIHuXCs.

y Bun camocrosiTenbHO# paboTh
n/n

1 |[ToxroroBka k 3amuTe KypcoBoii paboTsl. [loaroroska k abopaTopHbiM padboTam.
Pabota ¢ nekronHpIM MaTepuaioM. PaboTa ¢ HOpMaTHBHOM, CIPABOYHON U y4eOHOM
JIATEPATypOi.

Brinonnenue KkypcoBoid paOoTBhI.

[ToaroroBka k IPOMEKYTOYHOHN aTTECTALUH.

HO)IFOTOBKa K TCKYILIEMY KOHTPOJIIO.

4.4. [IpuMepHbIU NepeyeHb TeEM KypPCOBBIX padoT
[IpumeHeHne MeTOJla KOHEYHBIX JJIEMEHTOB B  IPOCKTUPOBAHUU
OOJIBIIECTIPOIETHBIX KOHCTPYKITUN

HccnenoBanne  0COOEHHOCTEH  MOJENHMPOBAHHUA  MPOCTPAHCTBEHHBIX
KOHCTPYKIIMI

AHanu3 paboTbl nporpaMmmHoro komrmiekca APM FEM

[IpakTuueckas peanuszanus pacueroB B cpeae APM Structure 3D

MaremaTudeckoe MOJICIUPOBAHUE IKEJIE300€TOHHBIX KOHCTPYKIIUH €
TpEIIMHAMHA

Pa3paboTka  anropurMoB  pacyeTa  HaIpsHKEHHO-I€(OpPMHPOBAHHOIO
COCTOSIHMSI



VYuer HenuHeWHbIX Aehopmaluii

CpaBHUTENBHBINA aHATU3 PE3YIHTATOB C IKCIEPUMEHTAIbHBIMU JAHHBIMU

KomnbproTepHoe MoAaeIMpoBaHUE KapKACHBIX CUCTEM 3JIaHUI

Coznanue TpexmepHbix Mojeneit B coBpeMeHHbIXx CAD/CAE cuctemax

AHaJINA3 yCTOMYUBOCTH ¥ IPOYHOCTHU

OnTtuMu3anys KOHCTPYKTUBHBIX PEIICHAN

Pu3nuecKoe MOJAETUPOBAHUE CTPOUTENBHBIX KOHCTPYKLUI

HccnenoBanme MacmTaOHbIX MOJEIIEN

Onpenencare Ko3GHUIMESHTOB TTOA00HS

DKCIepUMEHTaIbHAs MPOBEPKA PACUETHBIX CXEM

KomruiekcHoe MoenupoBaHre NPOCTPAHCTBEHHBIX MOKPBITUI

CoueraHue pa3IMYHBIX METOJOB pacueTa

Y4yeT qTHHAMUYECKUX BO3AEUCTBUU

AHanu3 BIUSHUS IrCOMCTPHUYICCKHUX ITapaMCTpPOB

MonenupoBaHue CEUCMUYECKON YCTOMYMBOCTH 3/IaHUI



Co3nanne Moaenen s pacuera CEMCMUYECKUX BO3IEHCTBUN

AHanu3 pacnpeneneHuss Harpy30K

Pa3paboTka Mep 10 MOBBIIICHUIO CEHCMOCTOMKOCTH

KommbrorepHoe moaennpoBaHue J€PEBSIHHBIX KOHCTPYKIIUN

Oco0eHHOCTH pacyeTa KISCHBIX JICMEHTOB

Yuer AHU3O0TPOIINH MaTCpHalia

Ananuz COCI[I/IHGHI/Iﬁ " y3JIOB

MopenupoBanue negopmanuii GyHIaMEHTOB M OCHOBAHUMN

VYuer rpyHTOBBIX YCIOBUU

AHanmu3 0CcaJioK U KPEHOB

HpOFHOSI/IpOBaHI/Ie JOJITOBCYHOCTH

[TapameTpudeckoe MOJIEIMPOBAHUE B COBPEMEHHOM CTPOUTEIBCTBE

Co3pnanue napaMeTpuyecKux MOoJIeNIed KOHCTPYKIUI

ABTOMAaTHU3aIUs PACUYE€TOB

OnTtrMu3anys TPOEKTHBIX PEIICHAN

HNHTEerpnpoBaHHOE MOJAEINPOBAHNE CTPOUTEIBHBIX KOMIIJIEKCOB



CoBMECTHBIN aHAIIN3 HECyHIuXx KOHCTpYKHI/Iﬁ N MHXXCHCPHBIX CUCTCM

Y4eT TEXHOJIOTUYECKUX TTPOLIECCOB

OHTI/IMI/I38,L[I/I$I 9KCIINTyaTallMOHHLIX XapaKTCPUCTHUK

5. Ilepeuenb wu3NaHMI, KOTOpPbIE PEKOMEHAYETCS UCIOIb30BaTh MpHU
OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIS).
Ne

n/n
1 | Meroab! pacyéTa CTPOUTENBbHBIX https://znanium.ru/catalog/document?id=430436

bubnuorpaduueckoe onucanue MecTto gocryna

KOHCTPYKIUNA: TEOPUS U 33Ja4H C
peanu3anuel B MpOrpaMMHOM KOMILIEKCE
Scilab Tyxdatymmun boprc AxaroBuy,
UYepnsk Anexcanap Meepouu YuebHoe
nocobue UHOPA-M , 2024

2 BeposiTHOCTHBIE METOIBI TEOPUH https://znanium.ru/catalog/document?id=414971

HaJIe)KHOCTH CTPOUTENIBHBIX KOHCTPYKINI
ConosbeB Hukomnait [TaBnoBuu YuebHoe
nocobue I[ToBomkckuii rocyJapCTBEHHBIH
TEXHOJIOTMYECKU yHuBepcuTeT , 2019

6. TlepeueHb COBpEMEHHBIX MPO(ECCHOHANBHBIX 0a3 OaHHBIX H
HH(QOPMAIMOHHBIX CIPAaBOYHBIX CHCTEM, KOTOPHIE MOTYT HCIIONB30BaThCS IIPU
OCBOCHHMH JMCHIHUTUTAHBI (MOTYJIS).

http://library.miit.ru — nay4uno-rexauueckas oudauorexka PYT (MUUT)

https://e.lanbook.com/ — asiekTpoHHO-OHOIMOTEYHAS CUCTEMA

https://elibrary.ru — snekTponnas Hay4yHass OMOIHOTEKA

https://www.book.ru/  —  3iekTpoHHO-OMOMMOTEYHAsT  cHUCTEMa  OT
paBooOJIagaTess

https://www.dwg.ru — criennrain3upoBaHHbIH CTPOUTEIBHBIN MOPTA

https://tesis.com.ru/cae_brands/abaqus/ — CauT ouIIaITEHOTO

nuctpubObroTopa mporpammuoro komiuiekca SIMULIA Abaqus

7. IlepeuyeHb  JHUIEH3UOHHOTO H  CBOOOJHO  PACHPOCTPAHAEMOTrO
IpOrpaMMHOT0 OOECIIEUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOT0 /I OCBOCHHUSI TUCIUTIIIMHBI (MOIYJIs).



Jlnst npoBeneHus 3aHATUHA  HEOOXOAMM  CTAHJIAPTHBIA  MPOTrPaMMHBIN
komruiekc Microsoft Office, 6ecrinatnas yuebHnast Bepcust Abaqus Student Edition,
pacnpoctpansiemast kommnanuein TECHUC

8. OmnucaHue MaTepUaIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYIIECTBJICHUSI 00pa30BaTEIHLHOTO Mpoliecca MO IUCHUILTHHE (MOJIYIIIO).

Jl1st mpoBeieHus 3aHIATHI HE00X0JMMa MYJIbTUMEIUIHAS Ay JUTOPHUSL.

9. ®opma TpOMEKYTOUYHOM aTTECTALIUM:

KypcoBas pabota Bo 2 cemectpe.
DK3aM€EH BO 2 CEMECTPE.

10. OueHouHble MaTEpHUAIIBI.

OueHOYHbIE MaTepUalIbl, IPUMEHSIEMBIE MPU MPOBEICHUN MPOMEKYTOUHON
aTTecTalluy, pa3paldaThIBAIOTCA B COOTBETCTBUU C JIOKAJIbHBIM HOPMAaTHUBHBIM
aktom PYT (MUNT).



ABTOpBI:

npodeccop, mpodeccop, A.H. Kadeapbl
«CTpoutenbHble KOHCTPYKIIUU, 31aHUS

U COOPYKCHUS B.H. Cunopos
CornacoBaHo:
3asenyromuii kadenpoit CK3uC B.C. ®enopos

[Ipeacenarens yueOHO-METOIUIECKOM
KOMUCCUHU M.®. I'ycpkoBa



