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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Hucuummuaa «Applications of Finite Element Method for Civil Engineering Problemsy
BXOAUT B NIpOrpaMMmy Maructparypsl «CTpouTelbHas MHXKCHEpPHUsS M IOCTPOSHHAs cpenaa» IIo
HanpasieHuto 08.04.01 «CrpoutenscTBo» M u3ydaerca B 3 ceMecTpe 2 Kypca. Jucuurimny
peanmmzyer Kadenpa TeXHOIOTHI CTPOUTENILCTBA U KOHCTPYKIIMOHHBIX MaTepuanos. JJucuumninaa
COCTOUT U3 8 pa3JesioB U § TEM W HalpaBieHA Ha U3yUeHHE BBHIOOPA KOHEYHBIX DJIEMEHTOB U UX
pa3MepoB JUIA PeHIeHHsI KOHKPETHBIX CTPOUTENFHBIX 33/1a4 METOIOM CHJI MJIM IIepEeMEIIeHHH.

Lenbt0 OCBOCHHUS TUCIHIUINHBI SBISETCS TOTY4YCHUE 3HAHUM, YMEHH, HABBIKOB U OIBITA B
obmacTu pacyera KOHCTPYKUMH W COOPYKEHHMH, XapaKTepH3YIOIIMX O3Tamnbl (opMUpOBaHUS
KOMIIETEHIIM M 00eCHeunBaIouX JOCTIKEHHE 3allJIAHUPOBAHHBIX PpE3yJIbTAaTOB OCBOCHHS
00pa3oBaTeNbHOM TPOTPAMMBI.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUMA JUCIUITJIMHDbI

Ocoenne mucruiumaasl «Applications of Finite Element Method for Civil Engineering
Problems» mampasneno Ha ¢opmupoBaHHe y 00YYarOIIUXCS CICAYIONIMX KOMIIETECHIMN (Y4acTu
KOMITCTCHITHH ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yHarOWuxcs npu 0C80eHuu
OUCYUNTUHDBL (Pe3YIbMaAmbl 0C80EHUS OUCYUNTUHDL)

Indp Kommerenmuust HNuauxaropsl AOCTHIKEHHUs KOMIETeH NN
(B pamMKax JaHHOW IHUCIUILIIHEI)

Pa3paboTka mpoekTHOI [TK-2.1 Crioco6eH BBHITTOTHATD HHXKEHEPHO-TEXHUIECKOE

MIPOIYKIUH MO pe3yIbTaTaM MPOEKTUPOBAHKE M Pa3padaThIBaTh MPOEKTHYIO MPOAYKIHMIO HA
K-2 HWHKCHEPHO-TEXHUIECKOTO CTPOUTENbHBIE KOHCTPYKIMH, OCHOBAaHHS M (DyHIAMEHTHI;

MIPOEKTUPOBAHUS IS [TK-2.2 Crioco6eH BBHITTOTHATD HHKEHEPHO-TEXHUIECKOE

TPajloCTPOUTENHHOM MPOEKTUPOBAHKE U Pa3padaThIBaTh MPOEKTHYIO MPOAYKIHIO HA
JIeSITeIbHOCTH WH)KEHEPHBIE CHCTEMBI i HH)KEHEPHBIE COOPYKECHHUS;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Huctmmnna «Applications of Finite Element Method for Civil Engineering Problemsy
OTHOCUTCSI K 4YacTH, (GOpMHpPYeMOM ydyaCTHMKaMH OOpa30BaTeNbHBIX OTHOIIEHUI Onoka 1
«uctuminzel (Moaynn)» 00pa3oBaTEIbHON MPOrPaMMBbl BHICIIETO 00pa30BaHuUA.

B pamkax o0pa3oBaTenbHON MPOrpaMMbl BBICIIETO 00pa3oBaHUs OOYYAIOIIMECS TaKKe
OCBaMBAIOT  JIpyTMe€ JWCUUIUIMHBI ~W/HMIM  TPAKTHKH, CIOCOOCTBYIOIINE  JTOCTHIKEHHIO
3aIUIaHMPOBAHHBIX PE3YJIbTATOB OCBOeHUs auciuiuinHbl «Applications of Finite Element Method
for Civil Engineering Problemsy.

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrouux 00CmudiceHur
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL
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NPaKTUKHU NPAKTUKHU
. Digital technologies in construction:
PaspaboTka mpoexTHOI : S
Special Topic;

Design Practice;
Pre-Graduation Practice;
Technological practice;

MIPOAYKITUH IO Pe3yIbTaTaM
HUH)KEHEPHO-TEXHUYECKOTO
MPOEKTUPOBAHUS IS
rpajoCTPOUTENBHON
JeSITeIbHOCTU

Digital technologies in construction;
Structural Design in Reinforced
Concrete: Special Topics**;
Structural Design in Steel**;
Nanotechnology in Civil
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oMmereniun NMpPAKTHKH* NpPaKTHKH*

Engineering**;
Structural Design in Reinforced
Concrete**;

Building materials: Special
Topics**;

Structural Dynamics**;
Structural Design in Steel: Special
Topics**;

Modelling of construction
processes**;

* - 3aMoJIHAETCS B COOTBETCTBUM ¢ MaTpHueii komnereniuid u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

O6mrast TpymoemkocTs aucturuimabl «Applications of Finite Element Method for Civil Engineering Problems» cocrtaBnsier «3» 3aueTHbIe
€IMHHULIBI.

Tabauya 4.1. Buowvl yuebHoli pabomvi no nepuooam 0C80eHUs 00pA308aMENbHOU NPOSPAMMbL 8bICULIC20 00PA308aHUs Ol OYHOU (HopMbl
00yuenus.

Bun yueOHoii padoThI BCETIO, ak.u. CEMec; pCE)
Konumaxmmnas paboma, ax.u. 36 36
Jlekiuu (JIK) 18 18
Jla6opartopHsie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 18 18
Camocmosmenvras paboma oby4arowuxcs, ax.u. 45 45
Koumponw (sx3amen/3auem c oyenkou), ax.u. 27 27
OO01mIasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 108 108
3a4.e. 3 3




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Homep
pasnesa

HaumenoBanue paznena
JUCIHUILITHHBI

Conep:xanue pasaesa (TeMbl)

Bun
y4eOHo
padoThr*

Paznen 1

Teopus miockoro
HaMpsKEHUS U IIOCKOH
nedopmanumn

11

[TpubamKeHust IIOCKOTo HANPSKEHHOTO COCTOSTHUS
u mockoi nedopmanuu. CucTeMbl KOOP/IMHAT.
[epemeruenne marepuanbHbIX Toyek. CocTOsTHHE
nedopmanmn. CoctosiHre HanpspkeHus. PaBHoBecue
HalpsDKeHUH B TOUKE. Y PaBHEHUS] COCTOSIHUSL.
I'pannunsie ycnosust. Anuddepenmmansaas hopma
OCHOBHBIX ypaBHEHUH. MeTos1 B3BEIIEHHbIX
HEBs130K. VIHTErpanbHas popMa OCHOBHBIX
YpaBHEHMI.

JK, C3

Paznen 2

BBeneHnue B MeTo
KOHEYHBIX 3JIEMCHTOB

2.1

[onsarne xoHeuHOTO IeMenTa. Onncanne GopMbI
KOHEYHOTO 3JIeMeHTa. YeThIpeXyronpHbIe
3JIeMEHTHI. TpeyrojabHbIe 371eMEHTHI.
HHTepnomsuus nepeMeHHbIX B KOHEUHBIX
anemenTax. uddepennupoBanre GpyHKUni B
KOHEUHBIX 35ieMeHTax: JluddepenimupoBanue
¢byukuuii popmsr. Juddepenunposanue
TIOBEACHYECKHX NTEPEMEHHBIX. MIHTerpupoBaHne
(YHKIMH 10 KOHEYHBIM 3JIEMEHTaM:
WHTerpupoBaHue 1Mo 4eTHIPEXyroIbHBIM
a5IeMeHTaM; VIHTerpupoBaHye 10 TPEYroIbHBIM
aseMeHTaM. UnclieHHOE MHTETPUPOBAHUE.
OnHomepHOe nHTErpHpoBaHue ["aycca:
Wurerpuposanue I'aycca B 4eThIpEXyTrOIbHUKAX;
Hurerpuposanue I'aycca B TpeyroabHUKax

JIK, C3

Pazpnen 3

HOTCHL[I/IaJ'ILHaﬂ OHEPIrud U
HpH6HH3HTCHLHBIﬁ aHaJIn3

3.1

DTOT pa3/ieN MO3BOJIUT CTYJEHTY:

a) Pa3paboTtaTs BEIpaXEeHHS AJIS SHEPTUH
neopMaInm, mpoaeIaHHON pabOThl U
MOTEHIIMATBHON YHEPTHH IS 3a/1a4 0aIoK U
CTEp>KHEH.

0) [1oHATh ¥ IPUMEHATH KOHIICIIIIHIO MUHIMAaIHHOMH
MTOTEHIMAJIbHOM YHEPTHH.

B) I[Tonnmate MeTot Panes-Putiia kak BBeieHHE B
METO/]] KOHEUHBIX AJIEMEHTOB.

JIK, C3

Paznen 4

KoHneuno-aiemeHTHas
(opMyIHpOBKa U
NPUMEHEHHE CTEPIKHEBBIX
3JIEMEHTOB

4.1

DTOT paz/ieN MO3BOJUT CTYJEHTY:

a) Pacnio3HaTh nmosne nepeMerieHnit 1 QyHKIUN
(hOpMBI, HCITONIB3yeMbIe TIPU (POPMYITUPOBAHUH
KOHEYHOTO JIEMEHTA CTEePKHS.

6) BeiBecTi MaTpHIly KECTKOCTH, a TAK)KE BEKTOP
Harpy3ku, 00yCIIOBJICHHBIN pa3TnIHBIMU
YCIIOBUSIMU Harpy3Ku, AeUCTBYIOIIMMH Ha
CTEP>KHEBOU 37IEMEHT.

¢) BBINonHUTE KOHEUHO-2JIEMEHTHBIN aHANU3 IS
MTOJTHOM 3a/1a4M CTEPIKHS, YTOOBI OLICHUTH
nepeMereHus u

HaIpsHKEHUS 10 IIMHE CTEPIKHSL.

r) OLIEHUTh TOYHOCTH CETKU KOHKPETHOTO
CTEP)KHEBOTO JIEMEHTA, UCTIONB3YEMOTO JIJISI
pelleHus OnpeIeIeHHON CTEP )KHEBOM 3ajau.

JK, C3

Pazgen 5

Bsenenue B Teoputo
YHOPYyTrocTu

5.1

OTOT pazes MO3BOIUT CTYIEHTY IIOHSITh OCHOBHEIE
TTOJIOKEHHS PABHOBECHS.

1 KHHEMaTHYECKHE YPaBHEHHUSI, OTIPE eS0TI
COOTHOILICHHUS, a TAKXKE BBIPAKECHUE
MOTEHIMAJIbHOI SHEPrUU ATl IByMEPHOI

JK, C3




Homep | HammeHnoBaHue pa3nena
pa3nena JMCIUTIITHHBI

Bun

Conep:xanue pasaesia (TeMbl) yueOHoI

padoThI*

IIJIOCKOCTH

nedopmanun

MIPOOJIEMBI YIPYTOCTH HAIPSDKEHHS M TUIOCKOH

Oyukiur GOpMBI I
Paznen 6 | nBymepHBIX 3a7a4 6.1

3aaady.

OTOT pasnen No3BOIUT CTYACHTY:
a) Pacrio3HaBaTh pa3nuyHbIE TUIIBI JIEMEHTOB,
HCIIONB3YEMBIX JUIS PELIeHUs IUNIOCKUX IBYMEPHBIX

6) PacnosznaBath ecTecTBEHHBIE CUCTEMBI
KOOpIMHAT, GYHKIMU (OPMBI, HCTIOIB3yEMbIE B
Pa3IMYHBIX AJIEMEHTaX ABYMEPHOM IIOCKOCTH.
B) OnieHuTh BeIpakeHue SIKoOu ISt pa3InuHbIX
3JIEMEHTOB IBYMEPHOH IIOCKOCTH.

JIK, C3

Pazpen 7

(CST)

®opMynupoBKa U
MIPUMEHEHNE METO/1a
KOHEYHBIX JJIEMEHTOB C
HCTIOIb30BaHUEM
TPEyroJbHOIO 3JIEMEHTa
IIOCTOSTHHOTO HaIpSKESHUS

neicrByromux Ha CST
JJIEMEHT.

TpaHuII.

CST.

OTOT pazneln Mo3BOJUT CTYACHTY:
a) BeiBecTn MaTpHIly )KECTKOCTH, a TAKXKE BEKTOP
Harpy3KH 13-3a pa3iIMIHbIX YCIOBUI HArpy3KH,

B) BBIOTHUTE KOHEYHO-3JIEMEHTHBIH aHAIN3
JIBYMEPHBIX 3aJa4 ¢ UCII0JIb30BAHUEM JIEMEHTOB

7.1 0) 3Hathb, Kak crpaBisThcs ¢ 3ddexrom Haknonnsix | JIK, C3

Paznen 8

[IpakTuueckue

DTOT paszen Mo3BOJHT CTYACHTY:

a) Onpenenure HEKOTOPbIE OCHOBHBIC
CO00paKeHHs, KOTOPBIE CIIEAYeT YIUTHIBATH NPH
MOCTPOCHHHU CETKH KOHEYHBIX 3JIEMEHTOB, BKIIFOYAs
COOOpaXKeHHs IPH 8.1 pa3Mep 3JIeMeHTa U
MOZEIMPOBAHUH OLICHKA.

6) 3HaTh, KaK HyMEPOBAaTh CETKY KOHEUHBIX
9JIEMEHTOB, YTOOBI OITUMH3UPOBATH IAMSITh
KOMITBIOTEPa 1 BPEMSI BBITIOJHEHUSL.

JIK, C3

* - zanonHsgercs Toibko 1o QUHOM dopme obyuenus: JIK — aexyuu, JIP — nabopamopuvie pabomut, C3 —
nPpaKmu4ecKue/CeMunapcrue 3aHsamusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneuenue OUCYUNIUHBL

Tun aynuropuu

OcHaleHue ayIuTOpuU

Cnenmnanu3upoBaHHOe
yueOHOe/1adopaTopHoe
o0opynoBanme, IO u
MaTepuaJbl 1J1s1 0CBOCHHSA
AMCUMILINHBI
(mpu HEOOXOAUMOCTH)

Aynuropus Ui IPOBEICHUS 3aHATUI
JIEKIIMOHHOT'O THIIA, OCHAILICHHAS

JlexumonHas KOMIUIEKTOM CHEeIMaIN3UpPOBAHHON MebenH;
JOCKOM (3KpaHOM) U TEXHUYECKUMU
CpPEICTBAMU MYJIbTUMEIHA NIPE3CHTALMM.
. | KoMnbroTepHslii Ki1ace sl IpOBEICHUS [Iporpammuoe
KoMnbrorepHsii oTep A POBEAL porp
CIace 3aHSTUN, TPYNIIOBBIX U MHANBUIyAJIbHBIX obecnieuenue: Oduc

KOHCYHLTaHHﬁ, TCKYHICTO KOHTPOJIA U

SCAD, Jlupa, Aucuc




MIPOMEXYTOYHOI aTTecTaluy, OCHAIlleHHas
MePCOHATBHBIMU KOMIIBIOTEPAMU (B
KoJimyecTBe 14 1mT.), JOCKOH (9KpaHOM) U
TEXHUYECKUMU CPEJCTBAMHU MYJIbTHMEINA
Mpe3EHTAIHH.

AyauTopus JUisi IpOBEICHUS 3aHATUI
CEMHUHAPCKOT0 THMA, TPYNIOBBIX U
VHIMBUYaJIbHBIX KOHCYJIbTALHUM, TEKYIIETO
KOHTPOJIA U MPOMEKYTOUYHOHN aTTeCTaluu,

CemuHapckas
OCHAIIICHHAS] KOMILJICKTOM
CrHeIUaTu3UPOBAHHON MeOEIH U
TEXHUUYECKUMU CPECTBAMHU MYJIbTHMEINA
MpEe3EHTaIHI.
Aynuropus Ui CaMOCTOSITEIBHON pabOThI
Tins oOyuaromuxcsi (MOKeT UCTIONIB30BaThCS AJIs
. | MpoBeIeHUsI CEMUHAPCKUX 3aHSATHI U

CaMOCTOSITEIIbHON .

KOHCYJIbTAINi1), OCHAIIIEHHAS! KOMILIEKTOM
paboTsl

CHeIMaTU3UPOBAHHON MeOeH U
KoMmnbroTepamu ¢ goctynom B JUOC.

* - ayAuTOpUS I CAaMOCTOATENFHON paboThl oO0ydatonixcs ykaspiBaercss OBA3SATEJIBHO!

7. YAEBHO-METO/JNMYECKOE 1 UTH®OOPMAIIMOHHOE OBECIIEYEHHUE JTUCIIUIIJINHbBI

Ocnoeénas numepamypa:
1. PacimupeHHbIi METOJT KOHEUYHBIX 3JIEMEHTOB B CTPOUTEILHOM HHKeHepuu. 2019.
Nznarens: Springer Berlin Heidelberg. ISBN: 978-3-642-00316-5

2. Hoppu, 1. X. IlepBslii Kypc 110 METOAY KOHEUHBIX 21eMeHTOB. 3(2)1987. 162—-163 ctp.
ISBN:0534552986.

3. Kyk, PII, Mankyc, JIC, Ilnema, M3, Burr, P. [Ix. Kyk, Mankyc, [1nema, Butr -
Konnenuuu ullpumMeHeHre KOHEYHO-3JIEMEHTHOTO aHau3a - 4a. 3. - J. Wiley - 2022 — 733
2022.

Llononnumenvnas rumepamypa:

1. AropuTMBI peleHns MapaMeTpUIeCKON CaMOCOIIPSKEHHOMN ITMITHYECKON KpaeBOr
3ana4u 2D ¢ ucronb30BaHMEM METO/1a KOHEYHBIX 2JIEMEHTOB BBICOKOTO nopsaka [Teker] =
AJTOPUTMBI pelIeHUs MapaMeTPUIECKON CaMOCOTIPSKEHHOM TN THYECKON KpaeBoM 3a/1auu B
JIByMEPHOI1 006J1aCTH METO/10M KOHEYHBIX 3JIEMEHTOB BBICOKOTO Mopsika// BectHuk
Poccwuiickoro yauBepcurera apyx0bl HapoaoB: Marematuka. Madopmaruka. dusuka. - 2017. -
Ne T. 25 (1). - C. 36-55. http://dx.doi.org/10.22363/2312-9735-2017-25-1

2. I'yceB Anekcanap AnekcanapoBuy. MeToa KOHEUHBIX 3JIEMEHTOB BBICOKOTO MOPSIKA
TOYHOCTH ISl pEIICHUS JIBYMEPHBIX JJTUITHUECKUX KPAeBbIX 3a/1a4 IBYX U TPEX OJIMHAKOBBIX
aTOMOB B sl : CTaThsl HAa aHTMICKOM si3bIke / A.A. I'yceB // BectHuk Poccuiickoro
YHHUBEpCHTETA IpYXObI HapooB: Matemaruka. Madopmaruka. dusnka. - 2018. - Ne 1. 26 (3). -
C. 226-243. http://journals.rudn.ru/miph/article/view/18988/16003

3. Pemenne kpaeBoit 3agaun 1uia cucreM OJ1Y OoibIoit pa3MepHOCTH: 3TaTOHHbIE
pacueTsl B pamkax Meroaa Kantoposuua [Tekcr] = Pemenue kpaeBbix 3aaa4u m1s cuctem OY
00JIBIION Pa3MEPHOCTH: ATAJIOHHBIE pacyeThl B paMkax merona Kanroposuua. MupopmaTHka.
Odwusuka. - 2016. - Ne 3. - C. 31-37.http://journals.rudn.ru/miph/article/view/13387/12817




Pecypcol ungpopmayuonno-menekommynukayuourou cemu « Mnmepremy:
1. ObC PYIH u croponnue 9bC, Kk KOTOPBIM CTYA€HTHl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHMWU 3aKJIFOYEHHBIX JJOTOBOPOB
- DnekTpoHHO-0mOmmoTeunas cucrema PYJIH — ObC PY JIH

https://mega.rudn.ru/MegaPro/Web
- ObC «YHuBepcurerckas 6ubimoreka onnaita» http:// www.biblioclub.ru

- OBC «tOpaiit» http://www.biblio-online.ru
- ObC «KoHcynbpTaHT cTyeHTay www.studentlibrary.ru
- OBC «3nanuym» https://znanium.ru/
2. ba3bl TaHHBIX U TIOUCKOBBIE CUCTEMBI
- Sage https://journals.sagepub.com/
- Springer Nature Link https://link.springer.com/
- Wiley Journal Database https://onlinelibrary.wiley.com/
- Haykomerpuueckas 6a3a nanneix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuansi 0151 CAMOCMOAMENbHOU pAbOMvl 00YUAOWUXCA NPU

0CB80EHUU OUCYUNTUHBL/MOOYIA*:
1. Kypc nekiuit mo nucrmmanae «Applications of Finite Element Method for Civil

Engineering Problems».

* - Bce yueOHO-METOANYECKHE MaTepuallbl Uil CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenarTcs B COOTBETCTBHUHU € JEMCTBYIOUM NOPsAKOM Ha cTpanule aucuuiuinasl B TYHUC!
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