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1. EJIX OCBOEHUA JUCHUIIJINHBI

[{enbto OCBOEHUS TUCHUIUIMHBI SBIsETCS (POPMHUPOBAHUE CIAEAYIOIUX KOMIETEHIIHI:

o0menpodgeccHOHATbHOM:

OIIK-02 — cnocoOHOCTh NMPUMEHATH COBPEMEHHBIE METOJbl HCCIECIOBAHMs, OLIEGHUBATh U
MPEJCTABIATH PE3yIbTAaThl BHITIOJIHEHHON PaOOTHI;

npogeccHoOHAIbHBIX:

[IK-10 - cnocoO6HOCTh pa3pabaThiBaTh W ONTHMH3UPOBATH COBPEMEHHBIE HAyKOEMKHE

TCXHOJIOTHUU B PA3JIMYHBIX OG.HB.CTHX IMPUITOKCHUSA HpHKHaI[HOﬁ MCXAaHUKH C YUCTOM DKOHOMHUYCCKUX U
9KOJIOTUYECKHUX TPEOOBAHMIA;

[IK-11 — rOTOBHOCTh CaMOCTOSITEJILHO aJalTUPOBATh U BHEIAPSATH COBPEMEHHBIE HAYKOEMKHE
KOMIIBIOTCPHBIC TCXHOJIOTUA HpHKHaHHOﬁ MCXaHUKHU C DJBJICMCHTAMH MYJIbTUAUCHUIIIIMHAPHOI'O
aHaJIn3a JId PCIICHUA CIOXHBIX HAYYHO-TCXHHUYCCKUX 3ada4d CO3JaHHA TCXHUKH HOBOT'O IOKOJICHUA:
MalINH, KOHCTPYKIMI, KOMIO3UTHBIX CTPYKTYp, COOPYKEHHI, yCTaHOBOK, arperaroB, 000py0BaHus,
MPpUOOPOB U anmapaTypsl.

@OopMUPOBAaHUIO YKa3aHHBIX KOMIIETEHIMH CIYXHUT JOCTH)KEHHE CIEAYIOIIUX Ppe3yJIbTaToB
o0Opa3zoBaHwUs:

3HAHUSA:

Ha ypOBHE NPEICTABJICHUN: NMPUMEHEHHE CIENHUaTU3UPOBAHHBIX PACUETHBIX MPOTrPAMMHBIX
MOJIYJICH JUIS OLIEHKH U3EIHi 1 IpoIieccoB B 001acTu nmpoekrupoBanus uzaenuii (OITK-02; TTK-10);

Ha YpOBHE BOCHPOMU3BEICHUSA: WCIOJIb30BAHWE HWH(POPMALMOHHBIX M KOMITBIOTEPHBIX
TEXHOJIOTUH MpPU MPOEKTUPOBAHUH OOPA3LOB M3JCIUN MAIIMHOCTPOSHHS M Pa3pabOTKU TEXHOJIOTHM
ux usrorosnenus (OITK-2; TTK-10; ITK-11);

Ha YpOBHE IIOHMMaHHUS: pa3paboTka METOJUK pacyera, ONTHUMHU3ALUMU M CTPYKTYpHO-
MapaMeTpUUeCcKOro CHUHTE3a TEXHOJIOTUH M3TOTOBJIECHUS AJIEMEHTOB H3JEIHI MAIIMHOCTPOCHHS, a
takke ux kouctpykiuii (OITK-2; TIK-10; ITK-11);
yYMeHMSI:

TEOPETUYECKHEe: aHaJIUTHUYeCKas OIIeHKa IOy4aeMbIX pe3yJbTaTOB pacuéra, MOCTPOCHHE
rpadMUecKuX U MaTeMaTUYECKHX 3aBUCHUMOCTEH Uit ux oueHku pesyibraroB (OITK-2; IIK-10; ITK-
11);

NPaKTUYECKHE: TIOCTPOEHUE PpACUETHBIX aJITOPUTMOB M MPOTPAMMHBIX MOIYJEH i
OIpeJIeJIEHUs] OCHOBHBIX MapaMeTPOB TEXHOJIOTUYECKHUX MPOLIECCOB M MOCTPOSHHE B3aUMHBIX CBS3CH,
noiy4aembix pe3yabraTos ([1K-9 OITK-2; ITK-10; TTK-11);

HABBIKH:

KOPPEKTHOE COCTaBJICHHE aJITOPUTMOB pacyéra TpeOyeMbIX BEIWYHH (TEXHOJOTUYECKUX
MapaMeTpoB), MO3BOJSIOMUX OBICTPO MOJMy4YaTh HMTOTOBBIE 3HAUEHUS NPU H3MEHEHUU HCXOIHBIX
nannbix (OITK-2; TTK-10; TIK-11);

pa3paboTka, OOOCHOBaHHME U HCIIOJIb30BAaHUE TEOPETUUYECKUX MOJENEH, ITO3BOJISIONINX
UCCIIEIOBAaTh JUHAMUYECKHE TIPOLIECChl M IMPOrHO3UPOBATh YPOBEHb TAKTHKO-TEXHHUYECKUX
XapaKTepUCTHUK pa3padaTbiBaéMbIX 00pa3lioB OOCMPHUNIACOB U TEXHONOTUN uX u3rotonenus (OIIK-2;
[1K-10; TTK-11);

MOATOTOBKA HAYYHO-TEXHUYECKUX OTYETOB IO pe3ysbTaTaM BhITOTHEHHBIX pacuéToB (OITK-2;
[1K-10; [TK-11).



2. MECTO JUCHIMIIJIMHBI B CTPYKTYPE OOII BO

HNucrunmuaa ~ «YuciaeHHbIE  METONBI  PEIICHHMs]  3a7a4  NPHUKIAJHOW  MEXaHUKH
SIBJISIETCS] AUCIHUIUIMHOW BAPUATUBHOM YacT 1-10 0J10KA JUCHHIUIMH.

Co;[epxcaHHe AUCHUITIIINHBI HGOGXOI[I/IMO JId  OCBOCHHUA JOUCIHUIIIINH «HpOCKTHpOBaHI/IC
BBICTpeJIOB)), «HepCHGKTI/IBHBIe TEXHOJIOTUHU XOJOIHOIIITAMIIOBOYHOI'O HpOI/ISBOI[CTBa», «TGXHOHOI‘I/IH
MIPOM3BOJICTBA BBICTPEJIOB» M ISl BHITIOJIHEHHSI MarucTEpCKOW auccepranuu. JJUCiuIuimHa YuTaeTcs
OJTHOBPEMEHHO C JUCIHUIUIMHAMH «MaTepuaiibl B MPYKUHHOM MTPOU3BOCTBEY, « IKCIIEPUMEHTAIIbHBIE
HCCICOAOBAHUS B O6pa6OTK€ MCTAJIOB JAaBJICHUCM, ((MGTO,Z[BI HUCCJICOIOBAHUS HaHpH)KeHHO-
ne(OPMUPOBAHHOTO COCTOSIHUS B TPOIeccax 0OpadOTKH METAILIOB JaBiICHHEM» B «MareMaTudeckoe

MOJICIIMPOBAHHUE TTPOIIECCOB 0OPAOOTKHM METAJIJIOB JIaBIICHUEM).

3. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHDbI

(c pacnpeaesieHrneM 001ero 0I0I:KeTa BpeMEeHH B 4acax)

OO0mmas TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIISIET 3 3a4eTHbIe eAMHUITEI, 108 qacos.

3.1. Conepxkanue (IMIAKTHKA) U CHUILINHBI
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1.2 bazoBble OCHOBBI pabOTHI B
IPOrpaMMHOM KOMILIEKce ANSYS




2 | Pazgen 2.
2.1

2.2 Kiaccer
a”HaIM3a

2.6
COCTOSIHUSA

ITOCTAaHOBKE

paspymeHus
2.10 OcHOBEI

2.11 Ocuoset APDL

OcHOBBI
METO/I0M KOHEYHBIX JJ1eMEeHTOB

OOmee mpeAcCTaBIeHUE O METOC
KOHEUYHBIX JIEMEHTOB

pelracMbIX 3ada4 U BHJbL

2.3 'eomeTpuyeckoe
MOCTPOCHHE KOHEUHO-3JIEMEHTHON CEeTKU
2.4 3agaHue rpaHUYHBIX YCIOBUM

2.5 3ajgaHne XapaKTEpUCTUK MaTepuaa.
[Toctnpoueccunr u
HaNpsHKEHHO-e(OPMUPOBAHHOTO

2.7 Pemenune 3aga4y B OUHAMHYECKOU

2.8 Mcnonb3oBaHUE MOAMOACTUPOBAHUS
2.9 OOmee mpencTaBiICHHE O MEXaHHKE

MOJICJIUPOBAHUS
TUAPOTa30ANHAMUKHI

MOACJIUPOBAHUSA

MOJCIMPOBAHUC U

a”Haiu3 | 52 12 - 12 - 40

3aga4

50 50

50

0e3 yToHeHHs

3 | Paznen 3. MoaeaupoBaHue NpPOLECCOB
00padoTKU MeTA/VIOB JaBJIEeHHEM

3.1 MoaenupoBaHue
JUCTOBOTO MaTepuasa
3.2 MoaenupoBaHue
UWIMHAPUYECKON 3arOTOBKU

3.3 MoaenupoBaHue mpolecca BBITSKKU

3.4 MonenupoBaHHe mporecca 00KuMa

mpormecca  THOKH

npouecca ocaiuku | 44 | 18 | - | 18 - 26

40 | 40

40

BCEI'O 11O JMCIIUITJIMHE

108 | 34 |- | 34| - |74

100%]| 100%

100%

3.2. AyauTOpHBIN NPAKTUKYM

i/t

Homep u HanmeHoBaHue
pasaciia IMCHUIIIINHBI

Tema npakTUYeCKuX 3aHATUN

O0BeM,

ay/n.
4acoB

Pasznen 1. «Ob11ee
[PeCTaBICHHE 0
YUCJIICHHBIX MCTOAax>»

OO1iee mpeacTaBlIeHHE O CTPYKType MPOrpaMMHOIO
koMmrIuiekca AnsyS. OCHOBBI pabOTHI ¢ MHTEPQEHCOM.
OcHoBHBIE MoJenu. ba3oBbie OCHOBBI pPabOTHI B
IIPOrpaMMHOM KoMIuiekce ANsys.

Paznen 2. OCHOBBI
MOJICIIUPOBAHUS METOJIOM
KOHEYHBIX DJIEMEHTOB

OCHOBBI  MOJECNHMPOBAHMS  METOJOM  KOHEUHBIX
3JIEMEHTOB. I'eomerprueckoe MO/IEJINPOBAHUE.
IToctpoeHne cerku. Bunabl TIpaHUYHBIX YCIOBHUH.
MoaenupoBanue KOHTAKTHBIX B3aUMOJICHCTBU.
MoaenupoBanue 3a1a4 B CTaTUYECKOMN 51
JTMHAMUYECKOW MOCTaHOBKE. AHAJN3 Pe3yIbTaTOB.

12

Pazgen 3.
MoaenupoBanue
MIPOIIECCOB 00paboTKH
METAJIJIOB JIaBJIEHHEM

MopenupoBanrue TMPOIECCOB OOpaOOTKH METaJIOB
JaBJICHHEM: THOKa JIMCTOBOTO Marepuala, Ocajka
WINHAPUYECKON 3arOTOBKH, BBITSDKKU 0€3 yTOHEHHUSI.
AHanu3 pe3yJIbTaToOB u HaIMPSKEHHO-
ne(hOPMUPOBAHHOTO COCTOSTHUS.

18

Hroro

34




3.3. CamocrosTenbHast pabora crygenTa (CPC)

Homep u HaumeHoOBaHue paszaena COJEPXAHUNE CPC
IUCIAIUINHBI YUEBHOI'O 3AJJAHM A (gac)
Paszien 1. OBlice MpeicTaBicHHE o N3yuenue § PEeIYCMOTPEHHBIX paboueii
NpOrpaMMoONl  JAUAAKTHYECKUX  E€OUHHUI] IO 8
YHCIIEHHBIX METOIaX .
PEKOMEHTyeMOil IuTepaType
Paszien 2. OCHOBBI MOJCTMPOBAHMS N3yuenue § PEeAYCMOTPEHHBIX paboueii
NpOrpaMMoONl  JAUAAKTHYECKUX  €OUHHUI] IO 40
METOA0M KOHEYHBIX DJIEMEHTOB .
PEKOMEHTyeMOoil IuTepaType
Paszienn 3. MoIE/HUPOBAHHE MPOLICCCOB N3yuenue § PEeayCMOTPEHHBIX paboueii
NpOrpaMMoONl  JAUAAKTHYECKUX  €OUHHUI] IO 26
00pabOTKN METaJIOB JIaBJICHUEM .
PEKOMEHIyeMOil JIuTepaType
BCETO: 74
Bapuantel nomaniaux 3a1anuil BKItoueHsl B coctaB Y MK IHUCIUTUIMHBL
4. ®OPMbI KOHTPOJISA OCBOEHUSA JTUCIUIT/INHBI
IT'PA®UK KOHTPOJIbHBIX MEPOIIPUSATUI
CEMECTP HEJIEJIU CEMECTPA
11213 4 516 1|7 8 91| 10 | 11 | 12 | 13 14 15 | 16 17
! m3-1 3-2 m3-3 Audo.
3a4yeT

YcnoBHbBIE 0003HAYEHUS
— II3-1 — npaktuyeckoe 3ananue 1;
— II3-2 — npakTryeckoe 3agaHue 2;

— II3-3 — npakTryeckoe 3amganue 3;

Tekymas arrecralusi CTYICHTOB IPOU3BOJUTCA B JUCKPETHBIC BPEMEHHBIC HMHTEPBAJIBI

npenoaaBaTeyicM, BEAYIIUM IMPAKTUYCCKUC 3aHATUA 110 JUCLHUITIIIMHC B (1)OpMe KOHTPOJIA BBIIIOJIHCHUS

BBIJIJaHHBIX Ha Tapax 3aJaHui 10 MOJCITHMPOBAHHUIO.

IIpomexyTOUYHBIN KOHTPOJIb IO pE3yJbTaTaM CEMecTpa MO IJUCIHUIUIMHE MPOXOAUT B (opme

JuddepeHunaibHoro 3a4éra, KoTopelii 0OpMIIEH B BHUJE BBINOJIHEHUS MPAKTHUYECKUX paboOT B

nporpamMme HHXKXCHCPHOI'O pvaéTa U BBITIOJTHEHUS TEXHUYECKOTO OTUETA I10 €T0 pe3yiibTaTaM

@DOH/IBI OIIEHOYHBIX CPEJICTB, BKIIFOYAIOIIME TUTIOBBIC JOMAIITHUE 33aHHUsI, TTO3BOJISIONINE OIICHUTH

pe3ynbTaTthl 00pa3oBaHUs MO JaHHOM TUCIUIUIMHE, BKIIOYEHB B coctaB YMK aucimmmimHel U

nepeurcieHsl B [Ipunoxenun 5.




5. YYHEBHO-METOJAUYECKOE 1 TH®POPMAIIMOHHOE OBECIIEYEHUE
JANCHUITINHBI

5.1. OcHoBHas IuTEpaTypa:

1. Nn:xenepubiii anaau3 B ANSYS Workbench [DnexTponHsiii pecypc] : yueOHoe mocobue
[ By30B]. U. I / B. A. bpysika [u ap.] ; Camap. roc. TeXH. YH-T. - DIEKTPOH. TEKCTOBbIE JaH. -
Camapa : U3n-Bo CamI'TV, 2010. - 1 351. KecTK. AUCK : 1B. : Tpad., cXeMbl, TabJI. - DIEKTPOH. BEPCHS
neu. nmyoaukarmn \\lib_server\elres\elr02183.pdf. - buGmmorp.: ¢. 270. - Bonpocs! it caMOpOBEPKH
Y TIpaKTWY. 33JJaHUs: B KOHIIE IJ1aB. - [ moccapuii: ¢. 255-269. - ISBN 978-5-7964-1392-0.

3.2. Nn:xenepublii anaan3 B ANSYS Workbench [DnexTponHsIif pecypc] : yueOHOE mocoOune
[ By3oB]. Y. I / B. A. bpysika, B. I'. ®okun, f. B. Kypaesa ; Camap. roc. TexH. yH-T. - DJIEKTPOH.
TeKkcToBbIe JAaH. - Camapa : M3a-Bo CamI' TV, 2013. - 1 a1. xecTk. Auck : rpad., cxemsl, Tabi., oop. -
\\Lib_server\elres\elr02899.pdf. - Bomnpockr misi camornpoBepku: B koHie riaB. - ISBN 978-5-7964-
1613-6.

5.2.JlonoTHUTEBHAS JIUTEPATYPA:

1. bacoB, Koucrantun AmnapeeBud. ['paduueckmii wuHTepdeiic komrekca ANSYS
[DnexTponHbIil pecypc] : [camoyuntens] / K. A. bacoB. - DnektpoH. TekctoBeie Aad. - M. : IMK
Ipecc, 2006. - 1 511. sxecTK. AUCK : 1B. : cxeMbl, 00p. - \lib_server\elres\elr01148.djvu. - Bubauorp.: c.
246-247. - ISBN 5-94074-074-X

2. [laBaoB, Anekcanap CeménoBuu. Pemenue 3amau Mmexanuku aeOpMUPYEMOTO TBEPAOTO
tena B mporpamme ANSYS [Tekcr] : npaktukym [ans By3oB] / A. C. ITasnos ; BI'TY "BOEHMEX"
uM. J[. @. Ycerunosa. - Uzn. 2-e, ucnp. u gom. - CIIO. : [6. u.], 2020. - 33 c. : 00p., cxeMbl, Ta0I. (42
9K3.).

3. [laBaoB, Anekcanap CeménoBuu. Pemenue 3amad MexaHuku AehOpMUPYEMOTO TBEPIOTO
tena B mporpaMmme ANSYS [DnexTponHbIi pecypc] : mpaktukyMm [mist By3os] / A. C. Ilasnos ; BI'TY
"BOEHMEX" um. /. ®. Yctunona. - U3n. 2-e, ucnp. u A01. - DIEeKTpOoH. TeKcToBbIe fAaH. - CIIO. : [6.
n.], 2020. - 1 ;. KecTk. AWCK : 00p., CXeMbl, Taby. - DJIEKTPOH. BEpCUS TMed. MyOJIHKaluu
\\lib_server\elres\elr03169.pdf.

5.3. UnTepreT-pecypcesl: http://e.lanbook.com, www.library.voenmeh.ru.

5.4. [IporpamMHOe obecrnieueHre — ANsys

5.5. UndopmanoHHbIe TEXHOJIOTMH, UCTIONb3YEMbIE TIPU OCYIIECTBICHUN 00pa30BaTEILHOTO
npoiiecca:

— BO3MOXKHOCTh KOHCYJIbTUPOBAHUS 00YYAIOIINXCS [TPENOIaBaTeNIeM 110 CPEICTBAM OOIICHHSI
Yyepes3 IEKTPOHHBIE MHUChMA.

[penmonararoTcsi METOAbI OOYUYCHHS C HCIOJIB30BAHUEM HHQPOPMAIIHOHHBIX TEXHOJIOTHI:
JIEMOHCTpAIIHs MyJIbTUMEIUIHHBIX MAaTePHaIOB — GUIIbMA C WILTIOCTPAIMEH MPOIIECCOB MITAMIIOBKH, a
TaKXKe BO3MO>KHOCTb KOHCYJIbTUPOBAHUS 00YUaIOIIUXCs MPEo1aBaTeNsIMU B JII000€ BpeMs U B 000
TOYKE MPOCTPAHCTBA MOCPEICTBOM ceTH MHTepHeT.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

[IpakTrueckue 3aHsATUS:

1) xoMIBIOTEpHBIN KJacc;

2) mporpaMMHoe o0ecriedyeHne Ansys;

3) pabouee MecTo IMpernoaaBaTelis, OCHAIIEHHOE KOMITBIOTEPOM ¢ A0CTynoM B IHTepHeT;

4) paboume MecTa CTYAEHTOB, OCHAIEHHBbIE KOMIBIOTEpaMH C JocTynoM B MHTepHer,
IpeJHa3HauYeHHbIE JUIsl pabOThI B 2JIEKTPOHHON 00pa30oBaTeIbHOMN Cpesie.


http://e.lanbook.com/
http://www.library.voenmeh.ru/

[Tpunoxenue 1
K paboueil mporpamMme JUCHUILUIMHBI
«YucneHHble METO/Ibl PEIICHUS 3a/1a4 IPUKIIaJHON MEXaHUKN»

AHHOTanuA padoueil NporpaMMsl

Hucuunnuna «YuciieHHble METONbl pelIeHUsl 3aJad MPUKIATHON MEXaHUKU» SBIISIETCS
BapUaTUBHOW YacThio Onoka | JUCHUIUIMH MOATOTOBKM CTYAEHTOB MO crnernuainbHocTH 15.04.03
«[IpuknagHas MeXaHUKa», CIEUHATU3alUsi «MEXaHHKa MPOIEcCCOB 00pabOTKH JIaBIECHUEM).
Hucrunmuaa peanusyercss Ha «E» dakynberere «Opyxne U cucrteMbl BoopyxeHuin» bBITY
«BOEHMEX» wum. .®. VYcrunoBa kadenpoit E4 «BricokosnepreTnueckue ycTpoucTBa
aBTOMATUYECKUX CUCTEM.

JucnunnuHa Harenena Ha ¢popMupoBanue obmenpodeccuonanbaon kommerennuu OIMK-02 —
CHIOCOOHOCTh TMPUMEHSATh COBPEMEHHBIE METOJbl HCCIEIOBAHUS, OLICHUBATh U TPEICTABIATH
pe3yabTaThl BBIMOJHEHHON paboTsl;, npodeccruoHanbHbix kommereHuuit: [IK-10 — cmoco6HOCTH
pa3pabarbiBaTh U ONTHMHU3UPOBATH COBPEMEHHBIE HAYKOEMKHE TEXHOJIOTHMH B PA3JIMYHBIX O0JIACTAX
MIPUJIOKEHUS MPUKIIATHON MEXaHUKH C YUYETOM IKOHOMHYECKHX M IKOJIOTHYecKuX TpeboBanmii; [1K-
11 — TrOTOBHOCTH CaMOCTOSITEIbHO aJalTUPOBaTh M BHEAPSATh COBPEMEHHbIE HAyKOEMKHE
KOMITBIOTEPHBIE TEXHOJIOTUM NPUKIAAHOM MEXaHUKH C JJIEMEHTaMH MYJIbTHAUCHUILIMHAPHOTO
aHaiM3a JUisl peIeHUsl CI0KHBIX HAYYHO-TEXHUYECKUX 3aJ]1a4 CO3/JaHHSI TEXHUKHU HOBOTO MOKOJICHUS:
MaIINH, KOHCTPYKIMI, KOMIO3UTHBIX CTPYKTYp, COOPYKEHHI, yCTaHOBOK, arperaroB, 000pyI0BaHus,
MpUOOPOB U anmapaTypsl.

CopepxaHue IUCLUUIUIMHBI OXBAaThIBAET KpPYI BOIIPOCOB, CBSI3AHHBIX C HCIIOJIB30BAHHEM
MH(POPMAIIMOHHBIX U KOMITBIOTEPHBIX TEXHOJOTWH HpPU MPOEKTHPOBAHUHM 00pa3loB OOCMPUIIACOB U
TEXHOJIOTUI UX M3roToBieHUs. [IpenonaBanne NUCHUIUIMHBI MPEAyCMaTPUBAET cCieayromue (hopMbl
OpraHu3aluy y4eOHOro npoiiecca: MpakTHUYeCKHe 3aHITHsI, CAaMOCTOsITeNIbHAs padoTa CTyIeHTa.

[IporpaMMoi IUCHUIIIMHBI IPELYCMOTPEHBI CIAEAYIOINE BUABI KOHTPOJIS: UTOTOBBIM KOHTPOJIb
B (hopme nuddepeHIIPOBAHHOTO 3aUETa.

OO6mmas TpyI0EMKOCTh OCBOSHHUS JMCIUIUIMHBI COCTaBIsIeT 3 3a4eTHhIe eauHulbl, 108 gacos.
[TporpamMmmMoit TUCHUIIMHBI TIPEAYCMOTPEHBI MpakTH4eckue (34 vaca) 3aHATHS U CaMOCTOSITEIbHAs

(74 gaca) pabora cTyaeHTA.



[Tpunoxenue 2
K paboueil mporpamMme JUCHUILUIMHBI
«YucneHHbple METO/Ibl PEIIEHUS 3a/1a4 IPUKIIAJHON MEXaHUKN»

TEXHOJIOI'MM 1 ®OPMbI ITPEIIOJJABAHUA
PexoMeHaan Uy 110 OPraHU3alMi U TEXHOJIOTHAM 00y4eHHs /s MpenoaaBaTesist

I. OO0pa3oBaTe/ibHbIE TEXHOJIOTUH

[IpenogaBanue AUCUMILIUHBI BEAECTCS C MPUMEHEHHEM CIIEAYIOIINX BHUJIOB 00pa30BaTEIbHBIX
TEXHOJIOTHH:

HNupopmaliioHHbIE TEXHOJOTUHU: HCIOJIb30BAaHUE 3JEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
(MuTepHeT) npu NOATOTOBKE K MPAKTUUECKUM 3aHSATHUSIM.

[IpobnemHoe o0yueHHe — CTUMYJIUPOBAHHUE CTYJIEHTOB K CaMOCTOSTEIILHOMY MPHOOPETEHUIO
3HaHUI, HEOOXOIUMBIX JUIS PELICHUS KOHKPETHOW POOIeMBbI.

KonTekcTHoe 00ydeHHe — MOTHBAILUS CTYACHTOB K YCBOCHHIO 3HAHUN IYTEM BBISBICHUS
CBSI3eH MEX/1y KOHKPETHBIM 3HAaHUEM U €T0 IPUMEHEHUEM.

OOyueHre Ha OCHOBE OIbITa — aKTUBU3AIMS [T03HABATEIBHON JIEATENHHOCTH CTY/IEHTA 3a CYET
accoluanuy 1 COOCTBEHHOT'O OIBITA C MPEIMETOM U3YUYECHHUS.

NunuBunyansHOoe OOy4YeHHE — BBICTpaWBaHUE CTYACHTOM COOCTBEHHOW 0O0Opa3oBaTeIbHOMN
TPAeKTOpPUU HA OCHOBE (OPMHUPOBAHUS HMHIMBHIYaJHHONH 0Opa30BaTENbHOM MPOTPaMMBbI C Y4ETOM
MHTEPECOB CTYACHTA.

MexnucuunianHapHoe oOy4YeHHe — WCIOJb30BaHWE 3HAHWW W3 pasHbIX 00JacTeil, ux
IpyNIMPOBKA U KOHIIEHTPALUs B KOHTEKCTE pEIIaeMoil 3a1auu.

Omnepexaromiasi caMocTosiTeNbHas paboTa — U3y4YeHHE CTyJACHTaMHd HOBOTO MaTepHalia J0 ero
M3YYEHHUSI B XOJI€ Ay JTUTOPHBIX 3aHATHH.

I1. Buasl u conep:xxanmne y4eOHbIX 3aHATHIA

Pazjnen 1. O01ume NOHATHS U MPEACTABJIEHUS 0 YMCJICHHBIX METOIaX.

IIpakTyeckue 3aHaTHA — 4 yaca.

3ansatue 1.00miee mpencTaBieHHE O CTPYKType MpOrpaMMHOro komruiekca ANSys. OCHOBBI
paboTel ¢ mHTEpdEHcoM, OCHOBHBIC MOAYJIH, CIOCOOBI TOCTPOCHUS TeOMETpHH. Pelienne nmpocreumei
3a/la4yd CTAaTUYECKOW MPOYHOCTH M COMOCTABJICHHE MOJYUYEHHBIX pPE3YyJIbTAaTOB C AHATUTUYECKUM
pEIlICHUEM.

dopma NMpoBeACHUS 3aHITHI: U3JI0KeHHEe HHPOpMaIUK, pEelIeHHUE 3a/1a4, JTUCKYCCHS.

3ansatue 2. Pemenue crartudeckoir 3amaun B ANSyS Mechanicalu Ansys Workbench, ux
COIOCTaBJICHUE.

®dopma MpOBEACHUS 3aHITHIA: U3II0KEHUE HHPOPMAITUH, PEIICHUE 3a/1a4, TUCKYCCHSL.

Paznen 2. OCHOBBI MOIEJTUPOBAHUS METOIOM KOHEYHbIX 3JIEMEHTOB.

IIpakTnyeckue 3ausitus — 12 yacos.

dopma NpoBeACHUS 3aHITHI: U3JI0KeHHEe HHPOpMaIK, pEelIeHHE 3a/1a4, JUCKYCCHSL.

Bansatue 1. T'eomerpuueckoe MomenupoBanne B Mechanical/DesignModeler/Spaceclaim,
MOCTPOCHHE KOHEYHO-3JIEMEHTHOM CeTKH. PelleHue craTHuecKoi 3ajadd Ha OOy NMPOYHOCTh U
nedopmaruBHOCTh. [locTrporieccunr.



3anatue 2. ['eomerpuueckoe wmoxpenupoBanue B Mechanical/DesignModeler/Spaceclaim,
MOCTPOCHHE KOHEYHO-3JIEMEHTHOM CeTKH. PelieHune craTHuecKoi 3ajadd Ha OOy HMPOYHOCTh U
nedopmatuBHOCTH. [locTIIpoIIeCCHHT.

3ansatue 3. MoaenupoBaHUe HENWHEHHON CTaTMYeCKOH 3amayu, pa3do0p TUIUYHBIX OLIMOOK
IIPY PEIICHUN CTaTHYECKUX 3a4a4.

3anarue 4. MogenupoBaHue 3a1ad C CO CIOXHBIMH T'DAHWYHBIMH YCIIOBUSIMH, COIIPSDKCHHE
CETOK.

3anarve 5. MopaenupoBaHue 3aJayd C KOHTAaKTHBIM B3auMoOJEHCTBHEM: 3amada [epua B
IJIOCKOM TIOCTaHOBKE.

3ansarue 6. Pemenue WHAUWBUAYAJBHBIX 3a4a4 Ha CTATUYCCKYIO ITPOYHOCTD.

Pasnen 3. MoaeanpoBaHnue npoueccoB 00pad0oTKH MeTAJLJIOB 1aBJIeHHEM.

IIpakTyeckue 3ansaTust — 18 yacos

dopma MpoBeACHUS 3aHATHI: U3TI0KEHHE HHPOPMAIINH, PEIICHUE 3a/1a4, TUCKYCCHS.

3ansatue 1. MonenupoBaHue TMporiecca THOKHA JIMCTOBOIO Marepuana. PemieHue 3amadyn B
IJIOCKOM W OOBEMHOW TIMOCTAaHOBKE. AHAIM3 pPe3yibTaTOB W HaNPsSHKEHHO-Ie(POPMUPOBAHHOTO
COCTOSTHHS.

3ansatue 2. PemieHue WHAMBUAYATbHBIX 33a7a4 C MOJCIHMPOBAHUEM IMPOIECCOB 00pabOTKH
METAJIJIOB JIaBICHUECM.

3anstue 3. PemieHne WHAMBUAYATbHBIX 33a7a4 C MOJCIMPOBAHUEM IMPOILECCOB 00pabOTKH
MECTAJIJIOB JIaBJICHUECM.

3anarue 4. MogenupoBaHue mporecca OCaAKU IUIMHIPUYECKON 3aroTOBKU. AHalu3
pe3yaBTATOB M HANPSHKEHHO-E()OPMUPOBAHHOTO COCTOSTHUS.

3ansatue 5. PemieHwie WMHIMBHUAyadbHBIX 3a7ad C MOJCIUPOBAHHEM IPOIECCOB 00PabOTKH
METAJJIOB JTaBJICHHUEM.

3anatue 6. PemeHue WHAMBUAYATbHBIX 33a7a4 C MOJCIHMPOBAHUEM IPOILECCOB 00pabOTKH
MECTAJIJIOB JIaBICHUECM.

3anstue 7. MoaenupoBaHHe MpOIecca BBITSKKK 0e3 yToHeHus. MonenupoBaHHe Mpoliecca
o0xuMa. AHAIN3 Pe3yIbTATOB U HAPSHKEHHO-TEPOPMUPOBAHHOTO COCTOSIHHSL.

3ansatue 8. PemieHwe WHIMBHAyadbHBIX 3a7ad C MOJCIUPOBAHHEM IPOIECCOB 00PabOTKH
METAJJIOB JTaBJICHHUEM.

3ansatue 9. PemieHwe WHIMBHAyadbHBIX 3a7ad C MOJICIUPOBAHHEM IPOIECCOB 00PabOTKH
METAJJIOB JTaBJICHHUEM.
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[punoxenue 3
K paboyeli mporpamme TUCIUITTHHBI

«YHCIIEHHBIE METOABI PELLICHUS 3a/1a4 PUKIATHON MEXAaHUKU»

YUEBHO-METOJUYECKOE OBECITEYEHUE CAMOCTOSTEJIbHOM PABOTHI
PexoMeHaaIMU 110 OCBOCHHMIO NUCHMILIMHBI JJIS CTYyIeHTA

TpynoeMKoCTb OCBOEHMSI JUCHMIUIMHBI cocTaBiseT 108 vacoB, n3 HuUX 34 yaca ayJUTOPHBIX 3aHATUN M 74 yaca, OTBEAECHHBIX HAa CaMOCTOSATEIbHYIO

paboTy CTyJIeHTA.

PexoMeHnanuu 1o pacnpeeeHnio y4eOHOTO BpeMEHH 0 BHJIaM CaMOCTOSITENIbHOM paOboThI U pa3aenaM IUCIUIUINHBI TPUBEIEHBI B TAOIUIIE.

KoHTposab 0cBOeHMSI TUCIUIUIMHBI IPOU3BOIUTCS B COOTBETCTBHH ¢ [losiokeHneM o Tekyiiem, pyOekHOM KOHTPOJIE YCIIEBAEMOCTH U MMPOMEKYTOYHOM
aTTecranuu obOydaromuxcs (mpuka3 pexropa ot 28.12.2018 Ne 580-0).
DopMBI KOHTPOJISI U KPUTEPHUH OIICHUBAHUs TpUBEeHBI B 1.4 Paboueii mporpammel u B [Ipmioxenuu 5 k Pabodeii nporpamme.

Bua padoTtbl

Conep:xkanue (nmepeyeHb BOMPOCOB)

TpynoemMKocCTh,
qac.

Pexomenganmuu

Paznen 1. «O01iee mpeacTaBjieHne 0 YHCJIEHHBIX METOIAX)

N3yuenune conepxanus
MPAaKTUYECKUX 3aHITUN

OCHOBHBIG MOHATUA YUCJICHHOTO MOACIINPOBAHUA.
ba3oBbie OCHOBBI pPabOTHl B TNPOrPAMMHOM KOMILJIEKCE
AnNsys.

N3ydyenue marepuana mo peKOMEHIOBAHHOU
JuTepaType.

WnTepuer-pecypcsr: http://e.lanbook.com,
www.library.voenmeh.ru

Paznen 2. OcHOBBI MOJACJIUMPOBAHUA METOJAOM KOHCYHBIX 3JICMCHTOB

N3yuenune conepxanus
MPAKTUYECKUX 3aHITUN

Pa3nen 2. OcHOBBI MOJ€JIMPOBAHUSI METO0M KOHEYHBIX
3JIEMEHTOB.

OO1u1ee mpeacTaBIeHUE O METOIE KOHEUHBIX 3JIEMEHTOB.
Kitacer! pemraeMbIx 3a7a4 ¥ BUIbI aHAIU3A.

I'eomeTprueckoe MOJEIUPOBAHUE U MOCTPOEHHE KOHEUHO-
SJIEMEHTHOM CEeTKW. 3aJjaHue TPAHUYHBIX YCIOBUUA H
XapakTepuCTHK Matepuana. llocTnpoueccuHr M aHamu3
HanpsLKEHHO-1e()OPMUPOBAHHOTO COCTOSTHUSI.

Pemenue 3aga4 B ATMHaAMUYECKOM ITOCTAaHOBKE.
Hcnonws3oBanne noaMoaAeInpOBaHUs.

OO1u1ee npeacTaBICHUE 0 MEXaHUKE pa3pyUICHHUS.

14

N3ydyenue marepuana mo peKOMEHIOBAHHOU
JauTepaType.

WuTepHeT-pecypcs: http://e.lanbook.com,
www.library.voenmeh.ru.

Odopmnenue otuéra
1O BBITIOJTHEHHOU
MPaKTHYECKOM paboTe

26

11


http://e.lanbook.com/

Uroro no pazgeny 2 | ‘ 40 yacoB |

Paznen 3. MoaeanpoBanue npoueccoB 00padOTKH MeTAJIJIOB 1aBJIeHUEM

Nzyuenne copepxkanusi | MoaenupoBaHue mpoiiecca TMOKY JIMCTOBOTO MaTepHara. N3yuyenne marepuana mo peKOMEHIOBAHHOM
MPAKTUYECKUX 3aHIATUN | MonenupoBanue mpolecca OCAAKA  LHJIWHIPUYECKON 10 JUTEeparype.
3aroToBKH. MoaenupoBaHue TIpoIecca BBITSHKKA — 0e3 WNuTepHeT-pecypesr: http://e.lanbook.com,
yTOHEeHUs1. MoiemupoBaHue mporecca 00KumMa www.library.voenmeh.ru.
Odopmrnenue oTuéra
O BBITIOJIHEHHOM 16
PAaKTUYECKOH paboTe
Nroro no pazgeny 2 26 4acoB
Hroro 74

12
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[Tpunoxenue 4
K paboueil mporpamme JUCIUILTHHBI
«YwucIeHHbIE METOBI PEIICHUS 33124 MPUKIATHON MEXaHUKI»

MeToaunueckue YKazanud 1Jisd oﬁyqalonmxca M0 OCBOCHHIO JUCIIUITJIMHBI

Bun yuebHbIX Opranuzanus JesTeIbHOCTH CTYIEHTa
3aHATUI
IpakTiyeckne PaccmoTpeHne BapuaHTOB M TMOpsAJKAa BBINOJHEHUS MOCTABICHHBIX
3aHATUSA 3aJ]aHUM 10 OCHOBHOM M BCIIOMOTaTEIbHOW JIUTEPATYPE

NunuBunyaneHbie  [M3ydyeHne OCHOBHOM M BCIIOMOTraTEIbHOW JIMTEPATYpPhI, a TakKxke
3aJlaHus MaTepuaoB MPaKTUYECKUX 3aHATUH.

ITogroroska k H3ydeHne OCHOBHOM M BCIIOMOraTeIbHOM JIMTEPATypbl, a TaKkKe
TuQepeHIMPOBaH |MaTEPUAIOB MPAKTUYECKUX 3aHATUH U OTYETOB BBHITIOJTHEHHBIX PadoOT.

HOMY 3a4€Ty
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[Tpunoxxenue 5
K paboueil mporpamme JUCIUILTHHBI
«YwucIeHHbIE METOBI PEIICHUS 33124 MPUKIATHON MEXaHUKI»

®OH/Ibl OHEHOYHbBIX CPEJICTB

OI_IGHI/IBaHI/Ie YpPOBHA y‘IGGHBIX I[OCTI/DKGHI/Iﬁ CTYACHTA OCYHICCTBIISICTCA B BUAC TCKYLICTO,
pyOEKHOTO M TTPOMEKyTOUYHOTO KOHTpOos B cooTBeTcTBUM ¢ [IOJIOXKEHUMEM o npoBenennu
TEKYIIEro KOHTPOJS YCHEBAEMOCTH M MPOMEXKYTOYHOM arrecTtanuu CcTyaeHToB bI'TY
«BOEHMEX».

(DOH,Z[bI OICHOYHBIX CPCACTB, IMO3BOJIAIOIIUC OLCHUTL PC3YJIbTATLL 06y‘-I€HI/I}I 1o I[aHHOfI
JTUCIUIIIMHE, BKIIOYAIOT B ce0s 3 MpaKkTUYECKUX 3aJaHusl, JIJIsl BBIOJIHEHNS KOTOPBIX UMEETCS:

. [13-1 — KOMIIJIEKT BapMaHTOB MOJCIMPOBAHUA 33]a4M HA CTATUYECKYIO MPOYHOCTb;

o [13-2 — KOMIUIEKT BapHMaHTOB MOJEIMPOBAHUS 3aJauld Ha CTaTMUYECKYIO MPOYHOCTH CO

CJIOKHBIMU I'PaHUYHBIMHA YCIIOBUSMH,

o [13-3 — KOMIUIEKT BapHaHTOB MOJEIMPOBAHUS 3a7ayd Ipolecca o0pabOTKH METallJIoB

aBIICHUEM.

IHacopT (poHA2 OLIEHOYHBIX CPEACTB

AYJIUTOPHBIE TE § o
3AHSITUS B S
= HAUMEHOBAHUE KOHTAKTHOI | 35| 22 |
= ®OPME g EE |2
ol 5 PA3JIEJIOB U . 25 SE |E.
O O 2 s ‘ SIS 5z od
E g 2| AUMTAKTHUYECKHX = == | 35 §5 & £ %%
Qo = m o S £ 2| 52| v < < &
T 2 | S| ZE|SE|1SE <l T3
<FE |l SR = x| M| S
ol F|FE E
1111 .
Pasgen 1. «OOmee mnpeacraBieHue o A
YHCJEHHBIX METOAAX» =
(o\]
1.1 OcHOBHEIE TIOHSITHS HMCJICHHOTO | ) 4 ) 4 B 8 10 |10 | 10 iy
MOJICIIMPOBAHUS =
1.2 BazoBele  OCHOBBI  paboThl B -
TIPOrpaMMHOM KoMILTekce ANSys 2
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2 | Pazgenr 2. OcCHOBBI MOAEJHPOBAHHSA
METOI0M KOHEYHBIX )JIeMEeHTOB

2.1 OOmee mpeacTaBIeHUE O METOME
KOHEYHBIX JIEMEHTOB

2.2 Knaccel pemaeMblXx 3aJady U BUJBI
aHaiM3a

2.3 TeoMeTpudeckoe MOJEIUPOBAaHUE |

LMJIMHIPUYECKOI 3ar0TOBKH

3.3 MonenupoBaHue MpoOLECcCa BBITSDKKU
0e3 yTOHCHHS

3.4 MopenupoBanue npoluecca 00xkuMa

MIOCTPOCHUE KOHEYHO-3JICMEHTHOM CeTKU ¢
2.4 3agaHue TpaHUYHBIX YCIIOBHHA E
2.5 3agaHue XxapaKTepUCTHK MaTepHaa. o
2.6 IMocTmnporeccuHr u aHams3 | 52 12 - 12 - 40 |50 | 50 | 50 E'
HanpsHKEHHO-IePOPMHUPOBAHHOTO -
COCTOSIHUS o~
2.7 Peumienne 3amad B JUHAMHUYECKOU =
MMOCTAaHOBKE
2.8 VMcnonp30BaHKe TOAMOACTUPOBAHUS
2.9 OOmiee mpeEJCTAaBICHHE O MEXaHHKE
pa3pyIIeHus
2.10 OcHOBBI MOJEITUPOBAHUS 3a7a4
THIPOTa30 IMHAMUKH
2.11 Ocuoselt APDL

3 | Pazgea 3. MoaeaupoBaHue TpoLeccoB
00pabdoTKH METAJIJIOB T1aBJIeHHEM
3.1 MogenmupoBanne  Tporiecca  THOKH
JIUCTOBOIO MaTepHuaia 3-
3.2 MonenupoBanue mporecca ocauku | 44 18 - 18 - 26 |40 |40 | 40 3

BCEI'O 1O AUCIHMIIVIMHE (108 | 34 |- | 34 | - |74 |100/100/ 100
% | % | %

Kpurepuu onennBanusi

IIpakTHyeckoe 3a1anue

[IpakTnueckoe 3aJaHUE CIEAYET CUMUTATh IOJHOCTBIO BBIIIOJHEHHBIM, €CJIM ITOCTPOECHA
KOHEYHO-3JIEMEHTHAsi MOJeNb (IIOCTpOEHAa KOHEYHO-3JeMEHTHAasl CeTKa, 3a/JaHbl I'paHUYHBIC
YCIIOBUS M MapaMeTphl PELICHUS ), BBIMOIHEH €€ pacuéT ¢ BHIBOJIOM HEOOXOAUMBIX PE3yJIbTaTOB
(B 3aBHCHMMOCTM OT BapHaHTa 3aJaHus: HaMpsLDKEHHO-Ie(OpPMUPOBAHHOE COCTOSIHUE,
peanusyromuyecss ycuius/peakuuu, aedopMalnu), BBIIOIHEH OTYET C OMHCAHHEM KOHEYHO-
AJIEMEHTHOM MOJEIH, AaHAJIU30M MOIYUYEHHBIX PE3YJIbTaTOB U COIIOCTABICHUEM C AHAIUTUYECKUM
pelieHneM (YMCIEHHO-aHAIMTUYECKUM PELIEHUEM, PE3YJIbTaTOM SKCIIEPUMEHTA U T.IT).

JAnddepeHnupoBaHHbIH 32a4ET

B 8 cemectpe muddepeHnpoBaHHbIN 3a4eT, PEKOMEHIYETCSl MPOCTABIATh MO HTOraM
BBIMIOJTHEHUSI CTYJEHTOM IPaKTUYECKUX 3aJaHUi M T1ocemeHus 3aHsaTuil. OuneHka 3a
T epeHIIMPOBaHHBIA  3a4€T  ONpeAeseTcs KOJMYECTBOM 3aJaHMi W TMOJHOTOW UX
BBIOJIHEHUS. OTMETKa «OTJIMYHO»  BBICTABIIAETCS 33 TOJHOE  BBIIOJIHEHHE  TPEX
IPEAYCMOTPEHHBIX IUIAHOM 3afaHuil. OTMETKa «yJIOBIETBOPUTEIBHO» BBICTABIIAECTCS 3a MOJHOE
BbINOJHEHUE 3agaHus [13-3 ¥ yacTUYHOE BBINOJIHEHHME €II€ OJHOTO W3 OCTaBIIMXCS ABYX

3aJJaHuH.
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[Tpunoxenue 7
K paboueil mporpamme JUCIUILTHHBI
«YucreHHble METO/IbI PEIICHUS 3a/1a4 MPUKIIATHON MEXaHUKI»

JIMCT USMEHEHHI, BHOCUMBIX B PABOUYIO IIPOTPAMMY
HA 202 /202 YYEBHbIN 'O/

B pabouyto nmporpaMMmy BHECEHBI CJIETYIOIINE U3MEHEHUS:

Bce m3menenust pabodeil mporpamMMmbl pacCMOTPEHBI M OJOOpEeHbl Ha 3acelaHuH Kadeapbl-

paspabotunka E4 «  » 202 1.

3aBenyromuit kadeapoit / /
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