[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHdopmaumsa o Bnagenbue:

MHWHHUCTEPCTB

®WNO: ManaHnyeBsa HaTanb@Eﬂm@ILHOE Al

[lomxHoCTb: anp %%Pe eTo
[ata nognucanug: 18. %Eﬁ%fﬂhg
YHUKanbHbIV Np ﬁ o

TAPCTBEHHOG

OCVYIIAP(

94732¢3d953a82d495dcc3155d5¢573883fedd18

O TPAHCIIOPTA POCCUMCKOM ®EJEPALINN
EHTCTBO KEJIESHOAOPOKHOI'O TPAHCIIOPTA
OromKeTHOE 00Pa30BATEIBHOE YUPEKICHUE BBICIIIETO 00pa30BaHUs

"TBEHHBI YHUBEPCUTET IIYTEA COOBIIIEHUS

KoMnbroTepHoe MoaeIMPOBAHUE B Cpe/ie KOHEYHO-
3JIEMEHTHOI'0 AaHAJIN3Aa
paboyasi mporpamMMa JTUCIHUILIUHBI (MOLYIIS)

CrnetanbHOCThb 23.05.06 CTpOUTENBCTBO JKEJIE3HBIX JOPOT, MOCTOB M TPAHCHIOPTHBIX TOHHEIEH
HamnpasnenHocts (mpoduiie) YipaBieHHE TEXHUUECKHIM COCTOSIHUEM XKEJIE3HOJOPOKHOTO ITyTH

Keanmdukarms
®dopma o0ydeHust O4YHas
OO01mmast TpPyaI0eMKOCTh 33ET

Buns! koOHTpOISI B cemecTpax:

3a4eThl 9

Hnxenep nmyreii cood1eHust

Pacnpeueﬂeﬂne 4acoB JUMCHUIVIMHBI IO CEMECTPaM

Cemectp
(<Kypc>.<Cemectp 9(5.1)
Ha Kypce>) Hroro
Henenp 16 4/6
Bup 3anaruit VI PII VI PII
Jlexun 16 16 16 16
IIpaxkTuyeckue 32 32 32 32
Konr. u. va arrect. B [ 0,25 0,25 [0,25 0,25
niepuog OC
Uroro ayn. 48 48 48 48
KonrakrHas pabora | 48,25 [ 48,25 | 48,25 | 48,25
Cawm. pabora 51 51 51 51
Yacsl Ha KOHTPOJIb 8,75 8,75 |8,75 |8,)75
Hroro 108 108 108 108




IIporpammy cocraBun(u):

K.m.H., Ooyernm, Osuunnuxos J[.B.

Pabouas nmporpaMma JAUCHUTUIHHEL
KomnbioTepHoe MogeIMpPOBaHNE B cpe/ie KOHEYHO-)JIeMEHTHOT0 AHAIN3a

paspaborana B cootBercTBun ¢ ®I'OC BO:

DenepanbHbI TOCYAapCTBEHHBIN 00pa3oBaTeIbHBINA CTAHAAPT BBICIIEr0 00pa30BaHMUs - CHELUANUTET 1o crenuansHocT 23.05.06
CTpOUTENHCTBO KEIE3HBIX JTOPOT, MOCTOB M TPAHCIIOPTHBIX ToHHENEH (puka3 MunoOpHayku Poccun ot 27.03.2018 1. Ne 218)

COCTaBJIcHa Ha OCHOBaHUH y4eOHoTo miaHa: 23.05.06-23-1-CX/n.pli.plx

CrernanbHOCTh 23.05.06 CTpOUTENIBECTBO JKENE3HBIX JOPOT, MOCTOB U TPAHCIIOPTHBIX TOHHEeH HampasieHHOCTH (Tpoduiib)
YipaBneHre TEXHUIECKUM COCTOSTHUEM KEJIE3HOI0POKHOTO TYTH

Pabouas mporpamma o00peHa Ha 3aceaHny Kadeapol
7KeJ1e3HOIOPOKHBIN MYTh U CTPOUTETIHCTBO

3aB. xkaenpoit Aranuu B.B.



1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1

Ienbro n3ydeHus: TUCLUILIAHBI SIBJIAETCS OCBOCHUE METOa KOHEUHBIX JIEMEHTOB - UUCICHHOTO METO/A PELICHUS

i depeHIanbHBIX ypaBHEHHH ¢ YaCTHBIMH MPOU3BOIHBIMH, a TAK)Ke HHTETPANIbHBIX YPABHEHUI, BOSHUKAIOMIUX TIPH
PEIICHUH 3a/1ad MEXaHHUKHU JIe(OPMUPYEMOTO TBEPOTO TeNa, ISl OLICHKH HAINPsHKCHHO-1e(hOPMUPOBAHHOTO COCTOSHUS
JIIEMEHTOB KEJIE3HOAOPOKHOTO IMyTH

2. MECTO JUCIMITIJIMHBI MOAYJIA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOT'PAMMBbI

Luxn (paznen) OIT: | b1.B.Z1B.03.03

3. KOMIIETEHIIMA OBYYAIOINET'OCA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIUITJINHBI

(MOAYJISA)

ITK-2 Cnocoben MIPOU3BOANTD aHAJIN3, IPOCKTHUPOBAHUC U PACYET SJICMCHTOB JKCJIC3HOAOPOKHOTO IMTYTH U 3EMJISTHOTO IMOJIOTHA

[1K-2.1 BemmonHsieT aHaIH3, IPOSKTHPOBAHKE U pacyeT IEMEHTOB KEIe3HOOPOKHOTO IYTH B COOTBETCTBHH C TPEOOBAHUAMH
HOPMAaTHBHO-TEXHUUECKOH JOKyMEHTAIHH

B pe3yabTate ocBOeHMS JMCHUILIHHBI (MOYJIs1) 00yUYaroIMiics 10J1KeH

31

3HaTb:

3.1.1

OJICMCHTBI XKCJIC3HOAOPOIKHOIO ITyTH, Tpe6OBaHI/I}I HOpMaTHBHO-TeXHH‘lCCKOﬁ JAOKYMCHTAIIUH ;KOHCTPYKIIHUIO SJICMCHTOB
KCJIE3HOAOPOIKHOTO MYTU;COBPEMEHHOC TPOTPAaMMHOE obecreuenue

3.2

YMmerThb:

3.2.1

BBITIOJIHATE aHAJIN3, IIPOCKTUPOBAHUEC U PACYET DJIEMECHTOB XKCJIE3HOJOPOKHOTO IIYTU; COBEPIHICHCTBOBATH KOHCTPYKIINU
OJIEMEHTOB KEJIC3HOAOPOKHOTO ITYTH;BBIITOJIHACT paGOTH 10 MOJACIIUPOBAHUTIO 00BEKTOB U TIIpOLECCCOB

3.3

Buaanern:

33.1

IIPOTPaMMHBIM 00€CTICUeHNEM JUTS aHAJIN3a, TPOSKTHPOBAHMUS U pacdeTa MIEMEHTOB JKeJIC3HOAOPOKHOTO ITyTH; METOJaMU
aHaJlM3a Hay4HbIX MCCIEA0BAaHUN JJI COBEPIICHCTBOBAHMS KOHCTPYKLIUI 2JIEMEHTOB JKEIE3HOAOPOXKHOTO IIYTH;
COBPEMEHHBIM IPOTPaMMHBIM 00€CIIeYeHNEM 110 MOICITMPOBAHHIO 00BEKTOB U MPOLIECCOB

4. CTPYKTYPA U COAEPKAHUE TUCIAIIIMHBI (MOYJIST)

Kon HanmeHoBaHHe pa3eioB H TeM /BU/I 3aHATHS/ Cemectp | Yaco | Ilpumeuanue
3aHATHA / Kypc
Pa3nen 1. BBenenue B MeT0/1 KOHEYHBIX 3JIEMEHTOB
1.1 BBenenne B MeTO1 KOHEUHEIX 3JIEMEHTOB /JIek/ 9 1
1.2 IIpumMepbl pacyera ¢ MOMOIIBIO METO1a KOHEUHBIX y1eMeHTOoB /I1p/ 9 2
Pasnea 2. Onucanue nporpammMuoro kommiekca ANSYS Workbench
2.1 Onwucanue mporpaMmuoro kommiekca ANSYS Workbench /JTex/ 9 1
2.2 OsHakoMmiIeHHE ¢ IporpaMMHBIM kKominiekcoM ANSY'S Workbench /ITp/ 9 4
Pazaen 3. I'padnyeckuii untepdeiic nporpammuoro kommiexca ANSYS
Workbench
3.1 I'paduueckuii uarepdeiic mporpammuoro kommiekca ANSYS Workbench /Jlex/ 9 2
32 I'pacdmaecknit naTepdeiic mporpammuoro komiurekca ANSYS Workbench /TIp/ 9 2
Pa3znen 4. YnpaBjieHne MaTepuajaMu U UX CBOiiCTBAMH
4.1 VYrpasneHue MaTtepraiaMi B MX cBoricTBamu /JIex/ 9 2
4.2 3amanue u3oTpomnHoro Marepuana /I1p/ 9 4
Paznen 5. CpeacrBa co3nanus reomerpuu B ANSYS Workbench
5.1 Cpencrtea coznanus reometpuu B ANSYS Workbench /Jlex/ 9 2
5.2 IIpumepst co3nanus reomerpun B ANSYS Workbench /TTp/ 9 4
53 Cosznanne reomerpun penbeoB P50, P65, P75 B Ansys Workbench /Cp/ 9 3
54 Co3znaHue reoMeTpHH Y3JI0B MPOMEXKYTOUHBIX CKpEIUIeHUH B Ansys 9 8
Workbench /Cp/
Pa3nen 6. CpeacrBa co3ianus KOHeYHO-3JIeMeHTHOM ceTku B ANSYS
Workbench




6.1 Cpencrta coznanus KoHeuyHO-oJeMeHTHOH ceTku B ANSY'S Workbench /JIex/ 9 2

6.2 IIpumep cozmanust kKoHeuHO-3MeMeHTHOH ceTkr B ANSY'S Workbench /Tp/ 9 4

Pasnen 7. Harpysku u rpanuyHsblie ycjaosusi. Hacrpoiiku pemarens ANSYS

Workbench

7.1 Harpysku u rpannussie yenousi. Hactpoiiku pernarens ANSYS 9 2
Workbench /JIex/

7.2 3anaHue Harpy3oK U rpaHuuHbIX yernoBuid. Hactpoiiku pemarens ANSYS 9 4
Workbench /TIp/
Paznen 8. IIpakTuueckoe npumenenue IO ANSYS Workbench

8.1 Ipakriueckoe npumerenue [10 ANSY'S Workbench /Jlex/ 9 4

8.2 Pacuer HanpsbkeHHO-eOPMUPOBAHHOTO COCTOSTHHS PEbCa IPH U3THOE U 9 2
kpyaenun /TTp/

8.3 O1eHKa KOHTAKTHBIX HaMPSHKEHUH CUCTEMBI "KoJieco-penbe MU pa3iIuuHOM 9 3
ocesoii Harpyske /TIp/

8.4 Pacder HanpspkeHHO-IEPOPMUPOBAHHOTO COCTOSTHHS KJIEMM TPOMEXYTOUHBIX 9 3

PEIBCOBBIX CKPEIUICHNH pa3imiIHbIX THIOB /I1p/

Pazaen 9. CamocTosiTesibHas padora

9.1 IToaroToBka k jekuusm /Cp/ 9 8

9.2 IToaroroBka k MpakTH4ecKuM 3aHATISIM /Cp/ 9 32

Pazaen 10. KonTakTHBIE Yachl HA ATTECTALUIO

10.1 3auer /KD/ 9 0,25

5. OIEHOYHBIE MATEPHAJIBI

OueHOYHbIe MaTepHabl Ul MPOBEICHHUS IIPOMEXYTOYHOH aTTECTAlMU OO0YJAIOMUXCs TIPUBEICHBI B IIPHIIOKEHUN K
paboueii mporpaMme AUCIUTUTHHBL

@DOpMBI U BHIBI TEKYIIETO KOHTPOJIS [0 AUCHUILINHE (MOIYIIO), BHIBI 3aJaHUH, KPUTEPUH UX OICHUBAHUS,
pacnpezenenye 6auioB 10 BHJaM TEKYIIEro KOHTPOJIsL pa3padaThIBatoTCs IPErojaBaTeNneM AUCHHUIUIMHBL C YIETOM €€ ClIeM(HUKU 1
JOBOZATCS JI0 CBENICHHS 00yJaromIXCcsl Ha IEPBOM yIEOHOM 3aHSTHH.

Texymuii KOHTPOJb YCIEBAEMOCTH OCYIIECTBIISETCS MIPENoAaBaTeNeM AUCIUILINHGI (MOAYIIA), KaK MpPaBHIIO, C
ucnonb3oBanreM DMOC unu myTeM MpoBepKH MUChMEHHBIX padoT, IPeLyCMOTPEHHBIX PaOOYMMH IIPOTpaMMaMH JUCIMUILIUH B
paMKax KOHTaKTHOI pabOThl M CaMOCTOSATENbHOH paboThl oOydaromuxcs. st GpukcnpoBaHus pe3ynbTaToB TEKYIIEro KOHTPOJIS
MokeT ucnoisbzoBaTtbes DUOC.

6. YAEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemas quteparypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTENHU 3arnaBue W3parensc O1. aapec
TBO, TOJ[
JI1.1 | Cugenko JI. A. Kommrerorepras rpaduka u reomerprdeckoe moaenuposanue: | CII0.:
y4e0. mocodue it By30B [MuTep,
2009
JI1.2 | Autunos B. A., KommbroTepHOe MOICTUPOBaHUE: METO/. YKa3. K BBIIL. J1a0. Camapa: | https://library.samgups.r|
Bepecnes B. J1., paboT I CTYA. TEXH. CMel. OYH. 1 3204. GOPM 00yH. CamI'VIT
Wzpanosa I'. B., C, 2014
ITyrunun C. B.




6.1.2. lonoJHUTeJbHAS IUTepaTypa

ABTOpBIL, COCTaBUTENN 3arnaBue Wsnatensc Om. agpec
TBO, TOJ
JI2.1 |P. A. Xeuymos, X. [IpuMeHeHre MeToJa KOHEYHBIX JIEMEHTOB K pacyeTy nor. 'oc.
Kemmunep, B. U. KOHCTPYKIIMA koM. PO
IIpokonbes II0 BBICHI.
o0pas,
1994

6.2 UndopmannoHHbIe TEXHOJIOTHH, HCIOJIb3yeMble MPH 0CYIIECTBIEHHH 00Pa30BaTeJIbHOT0 MpoIecca Mo ANCHUILIHHE

(Mony.J110)

6.2.1 IlepeveHb JIMIEH3NOHHOTO M CBOOOIHO PACIIPOCTPAHSIEMOro MPOrPaMMHOT0 00ecTieYeHu s

6.2.1.1

Microsoft Office Professional Plus 2016

6.2.1.2

Iporpammuoe obecrieuenrie Mathcad-15 Professor Edition -25 Pack Maintenance Gold

6.2.1.3

Iporpammusrit kommiekc ANSYS Workbench

6.2.2 Ilepeyenb npogeccHOHATBHBIX 023 JAHHBIX U MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

CrpaBouHO-TIpaBoBas cucteMa «I'apant», https://www.garant.ru/

6222

Koncynprant moc, http://www.consultant.ru/

6.2.2.3

Bl ACITMXKT — aBTOMaTH3UpOBaHHAS CHCTEMa MOUCKA HH(GOPMAIIUH T10 KEIe3HOJOPOKHOMY TPaHCIOPTY

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITIJIMHBI (MOAYJIS)

7.1

VYaeOHbIe ayTUTOPUH AJIS TIPOBEICHHUS 3aHITHH JICKIIMOHHOTO THIIA, YKOMIUICKTOBAaHHBIE CIICIINATN3HPOBAHHOI MEOEIbIO
1 TeXHHYECKUMH CPEICTBAMHU 00y4eHHs: MyITbTHMEINIHOE 000pyIOBaHNE AT IPENOCTAaBICHUS yaeOHOH HHpOpMaIn
00JIBIIION ayJUTOPHHU /WK 3BYKOYCHIIUBAIOIIEEe 000pyn0oBaHUE (CTAIIMOHAPHOE WM TIEPEHOCHOE).

7.2

VdaeOHBIC ayTUTOPUH AJIS IPOBEACHHS 3aHATHH CEMIHAPCKOTO TUIIA, TPYIIIOBBIX W MHIAWBUAYAIBHBIX KOHCYIbTalNii,
TEKYIIEro KOHTPOJIA ¥ MPOMEXYTOUHOM aTTeCTalllH, YKOMILUIEKTOBAHHbIE CIIEIUATN3UPOBAaHHON MeOeNnbio U
TEXHUYECKUMH CPEICTBAMH O0y4EHUsI: MyIbTUMEANITHOE 000pyIOBaHHE N/UIN 3BYKOYCHIIUBAIOIIEE 000pY/I0BaHUE
(cTanmoHapHOE NIH TIEPEHOCHOR)

7.3

[TomereHus 11 CaMOCTOSITENTFHOI PaOOTHI, OCHAIICHHBIE KOMITBIOTEPHOI TEXHUKOH C BO3MOKHOCTEIO TOKITIOYCHUS K
cet "MHTEepHET" M 0OecIIeueHreM JOCTYIA B AEKTPOHHYIO HH(POPMAOHHO-00pa30BaTENbHYIO Cpely YHHBEPCHTETA.

7.4

INomemnenus st XpaHeHHUS ¥ MPO(GIITAKTHYECKOTO OOCTY)KUBaHUS YIeOHOTO 000PyTOBaHUS




