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1. EJIX OCBOEHUA JUCLHUIIJINHBI

[lenpt0 OCBOCGHHMS IUCHMIUIMHBI SBISIETCS  (popMupoBaHUE o0menpodgeccuoHaANbHOM
kommetreHIu OITK-02 — cnocoOHOCTh MPUMEHSTH COBPEMEHHBIE METOIbI UCCIIEIOBAHUS, OIICHUBATh
U TIPE/ICTABIIATh PE3YJIbTAThl BHITOJHEHHON paObOTHI.

DOpMHUPOBAHUIO YKA3aHHBIX KOMIIETCHIUNA CIYKUT AOCTHIKCHHE CIEAYIOUIUX PpPe3yIbTaToOB
o0Opa3oBaHMs:

3HAHUS:

Ha ypOBHE NPEICTABJICHUI: MPUMEHEHHE CIECIHUATU3UPOBAHHBIX PACUYETHBIX MPOTPAMMHBIX
MOYJIeH JJIsl OLIEHKH M3JICIHI U MPOIecCOB B oOmacTu mpoekTupoBanus uzaenuii (OI1K-02);

HAa YpOBHE BOCIPOM3BEJCHUS: HCIOJIb30BaHWE WHMOPMALMOHHBIX M KOMIBIOTEPHBIX
TEXHOJIOTUI MPH MPOEKTUPOBAHUM OOPA3I0B U3JEIUNA MAIIMHOCTPOCHUS U pa3pabOTKU TEXHOJOTHUI
ux usrorosnenus (OITK-2);

HA YpOBHE TIOHMMAaHUs: pa3pabOTKa METOJUK pacueTa, ONTUMHU3AIUA U CTPYKTYPHO-
MapaMEeTPUUECKOT0 CHHTE3a TEXHOJIOTMH HM3TOTOBJICHUS 3JIEMEHTOB H3JENUNA MAIIMHOCTPOSHHS, a
takxke ux koHcTpykumid (OITK-2);

YMEHHUsI:

TEOPETUYECKHEe: aHaJIUTHUYeCKas OIIeHKa IOIy4YaeMbIX pe3yJbTaTOB pacuéra, MOCTPOCHHE
rpaguYecKux ¥ MaTeMaTHICCKUX 3aBUCUMOCTEH JJIsl X OlleHKH pe3ynbTaroB (OI1K-2);

MPAKTUYECKHE: TIOCTPOCHUE pACUETHBIX aNTOPUTMOB M MPOrPaMMHBIX MOAYJeH uid
OTIpe/ieNIeHUs] OCHOBHBIX IMApaMETPOB TEXHOJOTUYECKUX MPOLIECCOB U MOCTPOCHUE B3aUMHBIX CBA3EH,
noiyyaeMbIx pesynbraToB (OIIK-2);

HABBIKH:

KOPPEKTHOE COCTaBJICHHE aJrOpUTMOB pacuéra TpeOyeMbIX BEIMYUH (TEXHOJIOTUYECKUX
MapaMeTpoB), TMO3BOJSIONUX OBICTPO TOJMydYaTh HMTOTOBBIE 3HAYEHHUS NPH W3MEHEHHWU HCXOIHBIX
nauubIx (OI1K-2);

pa3zpaboTka, OOOCHOBaHHME U HCIOJb30BAHUE TEOPETUUYECKUX MOJENEH, IMO3BOISIONINX
UCCIIeIOBaTh JMHAMUYECKHE TMpOLEecChl M MPOTHO3MPOBAaTh YPOBEHb TAaKTHKO-TEXHUYECKUX
XapaKTEPUCTHK pa3padaThiBaeMbIX 00pa3IoB 0oenpunacoB u TexHonorui ux urorosieHus (OI1K-2);

MOArOTOBKA HAyYHO-TEXHUUYECKUX OTYETOB 110 pe3yJIbTaTaM BBINOIHEHHBIX pacuéToB (OIIK-2).

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII BO

Hucunmmna «[IporHo3upoBaHre MEXaHMYECKMX CBOMCTB B Ipoleccax o0paboTKu
JABJICHUEM» SIBJISIETCS JUCHUILIMHON BapraTuBHOM yactu biioka 1 mporpamMmei.

CognepkaHue JTUCHUIUIMHBI HEOOXOAMMO JUIsi OcBOeHWs auciuiuinH «lIpoekTupoBanue
BBICTPENOBY», «IlepCreKTUBHBIE TEXHOJIOTUM XOJOAHOIITAMIIOBOYHOIO MPOU3BOJICTBAY, « TeXHOIOTHS
MPOU3BOJCTBA BBICTPEIOBY» U IS BBIIIOJHEHHUSI MAarMCTEPCKOM AUCCEpTalnH. J[McUUILUIMHA YUTAETCS
OJIHOBPEMEHHO C JUCHUIUIMHAMU «MaTepuainbl B Py KUHHOM MPOU3BOACTBEY, « IKCIIEPUMEHTAIIbHbBIE
HcCaenoBaHUSI B 00pabOTKe METaIOB JaBiIeHUEM», «METOapl HWCCIeOBAaHUS HAMPSKEHHO-
nehOpMUPOBAHHOTO COCTOSIHUS B Tpolleccax 00pabOTKH METaUIOB JaBieHuEeM» u «MaTeMaTndeckoe

MOJICTTUPOBAHUE MPOIIECCOB 00PaOOTKH METAIIIIOB JaBICHUEM).



3. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHbI

OO01mast TpyA0€MKOCTh JUCIUILIIMHBI COCTABISAET 4 3a4eTHBIE eNUHUIIbI, 144 yaca.

3.1. Conepxanue (IMAAKTHKA) U CHUILINHBI

KYPC
CEMECTP

HOMEPA PA3JIEJIOB

HAVMMEHOBAHUE
PA3JIEJIOB U
JTUJIAKTUUYECKUX
EAVHAI

BCETO

AYJUTOPHBIE

3AHATUSA B

KOHTAKTHOM

D®OPME

BCEI'O

JIEKIMU
AyIuTOpHBIN
[PAKTUKYM

JIABOPATOPHbII

TTPAKTUKYM

CAMOCTOSTEJIbHAS

PABOTA CTYAEHTOB

DOPMUPYEMAS
KOMIIETEHIIUA

OIIK-02

—_—

Paznen 1. «OOmee mnpeacraBjieHHe o0
YHCJIEHHBIX METOAAX)

1.1 OcHOBHBIE  TIOHSATHS
MOJIETTUPOBAHUS

1.2 ba3zoBeie OCHOBBI paboThI B
MPOrPaMMHOM KOMIUIEKCE Ansys

YHUCJIICHHOT'O

31

30
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Paznen 2. OcHOBBI MOJeJMPOBAHMS
MeTO00M KOHEYHbIX 3J1IeMEHTOB

2.1 OOmee mnpeAcCTaBICHHE O METOJE
KOHEYHBIX JIEMEHTOB

2.2 Knaccel pemiaembix 3aad M BUIBI
aHanmsa

2.3 'eoMeTpu4ecKOoe MOAEIUPOBAHUE U
MOCTPOCHNE KOHEYHO-3JIEMEHTHON CEeTKU
2.4 3agaHue rpaHUYHBIX YCIOBHUM

2.5 3agaHue XapakKTEpUCTUK MaTepuaa.
2.6 [TocTnpoueccunr u aHaIn3
HaNPsHKEHHO-€(OPMUPOBAHHOTO
COCTOSTHUS

2.7 PemeHune 3aga4y B OUHAMHYECKOU
MOCTaHOBKE

2.8 Mcnonb3oBaHUE MOIMOAETUPOBAHUS
2.9 OOmiee mpencTaBICHHE O MEXaHHKE
paspyuieHus

2.10 OcHOBHI MOJETUPOBAHUS 3a71a4
TUAPOTa30AMHAMUKHI

2.11 OcnoBst APDL

62

60

50

Pazgen 3. MoaeanpoBaHue mNpouLeccoB
00padoTKU MeTA/VIOB JaBJeHHEM

3.1 MonenupoBanue  mpolecca  THOKH
JUCTOBOTO MaTepuasa

3.2 MoaenupoBaHue Mpolecca  OCaJIKu
HWIMHAPUYECKON 3arOTOBKU

3.3 MoaenupoBaHue mpolecca BBITSKKH
0e3 yTOHeHHs

3.4 MonenupoBaHHe mporecca 00KuMa

51

50

40

BCEI'O 11O JMCIIUITVIMHE

144

140

100%

3.2. AyIUTOpPHBIN NPAKTHKYM




Ne | Howmep u HaumeHOBaHUE
n/m pazaena qUCIHUILTAHBI

TeMa nMpakTUYECKUX 3aHATUN

O0neM,

ay.
JacoB

Pasznen 1. OOmee
1 | mpencrasieHue o
YHUCIIEHHBIX METO/aX

OO1iee mpeacTaBlIeHHE O CTPYKType MPOrpaMMHOIO
koMIuiekca Ansys. OCHOBBI paOOTHI ¢ MHTEpPQEHCOM.
OcHoBHBIE MoOJenu. ba3oBbie OCHOBBI pPaOOTHI B
IIPOrpaMMHOM KOMILIEKCE Ansys.

Paznen 2. OcHOBEI
2 | MOAENUPOBaHUS METOJIOM
KOHEUYHBIX 3JIEMEHTOB

OCHOBBI  MOJECNHMPOBAHMS  METOJOM  KOHEUHBIX
3JIEMEHTOB. I'eomerprueckoe MOJIEJINPOBAHUE.
IloctpoeHne cetku. Bunabl TIpaHUYHBIX YCIOBHUH.
MoaenupoBanue KOHTAKTHBIX B3aUMOJICHCTBU.
MoaenupoBanue 3a1a4 B CTaTUYECKOMN 51
JTUHAMUYECKON MOCTaHOBKE. AHAJN3 Pe3yIbTaTOB.

MopenupoBanue TPOIECCOB OOpaOOTKH METaJIOB

Paznen 3.
JaBJICHHEM: THOKa JIMCTOBOTO MaTrepuala, oOcajKa
MopenupoBanue o
3 MUAJTUHIPUYECKON 3aTOTOBKH, BBITSDKKH 0€3 YTOHEHHUSI.
MPOIIECCOB 00PaOOTKH
Awnanns pE3yJIbTaTOB u HaNPSKEHHO-
METAJIOB JaBICHUEM
e OPMUPOBAHHOTO COCTOSTHUS.
Htoro
3.3. CamocrosTenbHast pabora crygenTa (CPC)
Homep n HanmeHoBaHue pasnena COAEPXXAHUME CPC
JTUCIUTUTUHBI YYEBHOI'O 3AJJAHUA (gac)
Uzyuenue IIPEIYCMOTPEHHBIX aboueii
Paznen 1. OOmiee npencraBieHue o Y . pely P P 30
MporpaMMOil  TUJAKTHYECKHX  CAMHHUI]  TI0
YHUCIEHHBIX METOLAX .
PEKOMEHIyEMO JTUTepaType
H3zyuenne IPELYCMOTPEHHBIX aboueit
Paznen 2. OCHOBBI MOAETMPOBAHUS y . peny P P 60
MpPOrpaMMOil  AMJAKTHYECKUX  CAWHHI[  TI0
METOIOM KOHEYHBIX JIEMEHTOB .
PEKOMEHTyEMOM TuTepaType
WUzyuenue MpeAyCMOTPEHHBIX abouei
Paznen 3. MonenupoBanue nporeccoB Y . pely P P 50
MporpaMMOil  TUIAKTHYECKHX  CAWHHI[  TI0
00paboOTKK METAIITIOB JIaBJICHHEM .
PEKOMEHIyEMOI JTUTepaType
BCEI'O: 140

BapuanTsl nomaniHux 3agaHuid BKIIOUeHbI B coctaB Y MK IucUUTIIMHBL

4. ®OPMbI KOHTPOJIAA OCBOEHUSA JNCHUIIJIMHBI

IIpoMe:KyTOYHBII KOHTPOJIb 110 pe3yjbTaTaM CeMecTpa MO AUCHUIUIMHE MPOXOAUT B (hopme

JAuddepeHnuaibHOro 3a4éra, KOTOpbId OGOPMIICH B BUJIC BBITIOJHECHHS MPAKTHYECKUX padOT B

MporpaMMe MHXEHEPHOTo pacuéra U BBIMOJIHEHUS TEXHUYECKOTO OTYETA MO €r0 Pe3yJibTaTaM.

cDOHI[I:I OLICHOYHLIX CPCACTB, BKIIOYAIONIUC TUIIOBLIC JOMAIITHUC 3adaHUs, TTO3BOJIAOINIUC OLCHUTDH

pe3ynbTaTthl 00pa3oBaHWs MO JaHHOM UCIUIUIMHE, BKIIOYeHH B cocraB YMK auciwmmimHbl U

niepeurciensl B [Ipunoxkennu 5.




5. YYHEBHO-METOAUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JANCHUIITINHBI
5.1. OcHOBHas nuTEparypa:

1. UnxenepHuslii ananu3 B ANSYS Workbench [DnekTponnsbrit pecypc] : yaeOHoe mocodue
[mns By3oB]. Y. I / B. A. Bpysaka [u ap.] ; Camap. roc. TeXH. yH-T. - DJIEKTPOH. TEKCTOBBIC JaH. -
Camapa : Uzn-Bo CamI'TVY, 2010. - 1 571. 5keCTK. IUCK : IB. : Tpad., CXeMBbI, Ta0J. - DIEKTPOH. BepCHUs
ned. nmyonukammu \\lib_server\elres\elr02183.pdf. - bubmnuorp.: c. 270. - Bonpocs! i caMmonpoBepKu
U IIPAaKTHUY. 33JaHKsL: B KOHILIE TM1aB. - ['occapuii: c. 255-269. - ISBN 978-5-7964-1392-0.

3.2. Un:xenepuslii anaan3 B ANSYS Workbench [Dnekrponssiit pecypce] : yueOHoe mocodue
[ans By30B]. Y. II / B. A. bpysika, B. I'. ®oxkun, . B. Kypaesa ; Camap. roc. TexXH. yH-T. - DIEKTPOH.
TekcToBbIe AaH. - Camapa : U3n-Bo CamI'TV, 2013. - 1 a71. xecTk. auck : rpad., cxemsl, Tabi., 00p. -
\\Lib_server\elres\elr02899.pdf. - Bompocsl misi camonpoBepku: B KoHie riaB. - ISBN 978-5-7964-
1613-6.

5.2. JlonoHUTENBHAS JINTEPATYpA:

1. BbacoB, Koncrantun AmnapeeBud. ['padpuueckuit wunrtepdeiic komruiekca ANSYS
[DnexTponnbiii pecype] : [camoyunTens] / K. A. BacoB. - DnektpoH. TekcToBbie fAaH. - M. : JIMK
IIpecc, 2006. - 1 371. )KECTK. AMCK : IB. : cXeMbl, 00p. - \\lib_server\elres\elr01148.djvu. - bubmumorp.: c.
246-247. - ISBN 5-94074-074-X

2. MMaBaoB, Anekcanap CeménoBuu. Perienne 3amay MexaHuku 1ehOpMUPYEMOTO TBEPIOTO
tena B mporpamme ANSYS [Tekcr] : mpaktuxkym [mis By3oB] / A. C. Ilasnos ; BI'TY "BOEHMEX"
uM. [I. ®. Ycrunosa. - U3x. 2-e, uctp. u mom. - CII6. : [6. u.], 2020. - 33 c. : 00p., cxemsl, Tad. (42
9K3.).

3. IlaBJaoB, Anexcanap CeménoBuy. Pemenue 3a1au Mmexanuku aeopMUPYEMOro TBEPAOTO
tena B iporpamme ANSYS [Dnektponnsblii pecypce] : mpaktukyMm [as By3oB] / A. C. [1aBnos ; BI'TY
"BOEHMEX" um. JI. ®. Ycrunosa. - 13x. 2-e, ucnp. u A0M. - DNEKTPOH. TeKcToBbIe aaH. - CIIO. : [0.
n.], 2020. - 1 ;. XKecTK. JUCK : OO0p., cxeMbl, Tabja. - DJEKTPOH. BepcHUs Ted. IMyOJHKaIun
\\lib_server\elres\elr03169.pdf.

5.3. UHTEpHET-pECYPCHI:

- http://library.voenmeh.ru/jirbis2 . ®ynnamentansuas oudiamoreka bI'TY «BOEHMEX» nm.
J.®. YcTuHOBa;

- https://urait.ru. I'nmaBuas — O6pazoBarenbHas miatdopma FOpaiit. s By30B U cCy30B;

- http://e.lanbook.com. D5C Jlans;

5.4. [IporpamMHOe oOecrnieueHre — Ansys.
5.5. MadopmanmoHHbIe TEXHOIOTUH, UCTIOIB3YEMbIC MTPU OCYIIECTBICHUU 00pa30BaTEIbHOTO

nporecca:
— BO3MOYKHOCTh KOHCYJIbTUPOBaHMsI 00y4aroIUXcsl IPernogaBaTesieM o cpeicTBaM OOIEHUs
qepe3 3JEKTPOHHbIE TUChMA.

[Ipeanonararorcs MeTobl OOy4YEeHHs € HCHOJIb30BAaHMEM WH(POPMALMOHHBIX TEXHOJIOTHI:
JEMOHCTpalUs MyJIbTUMEAUNHBIX MaTepUaIOB — (PUIIbMa C WILIIOCTpALMEl MPOLECCOB ILTAaMIIOBKH, a
TaKe BO3MO>KHOCTb KOHCYJIbTHUPOBAHUS 00YYaIOIIUXCs MPEo1aBaTeNsIMU B JII000€ BpeMs U B 000
TOYKE MPOCTPAHCTBA MOCPEICTBOM ceTH MIHTepHeT.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

[IpakTrueckue 3aHATHS:

1) KOMITBIOTEPHBIN KJIacc;

2) mporpaMMHOe o0ecrieueHrne Ansys;

3) pabouee MecTO NMpenoAaBarTelis, OCHAIEHHOE KOMIIBIOTEPOM € J0CTyoM B HTepHeT;

4) paboume MecTa CTYAEHTOB, OCHAILCHHbIE KOMIIbIOTEpaMHM C JocTynoMm B HHTtepHer,
npeaHasHaueHHbIE JUIs pabOThI B 3JIGKTPOHHON 00pa3oBaTeIbHON Cpejie.
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[Tpunoxxenue 1
K paboueil mporpamMme AUCLUILUIMHEI
«YucneHHbple METO/Ibl PEIIEHUS 3a/1a4 IPUKIIaJHON MEXaHUKN»

AHHOTanuA padoyeil NporpaMmsI

JucuumimHa «YucieHHble METOJbl pPELIEHUS 3a4ad IMPUKIAJAHON MEXaHMKW» SBISETCS
BapUaTUBHOW 4YacTbio ONOKa | AMCHUIUIMH TOATOTOBKM CTYJIEHTOB IO HampasieHuio 15.04.03
«[IpuknagHas MexaHuka», npopuib «MexaHuKa MpoLeccoB 00pabOTKU AaBiIeHHEM». JlMcLUIUIMHA
peanusyetcst Ha «E» dakynpTere «Opyxue u cuctremsl BoopykeHuit» bBI'TY «BOEHMEX» um. J1.®.
YcrunoBa kadenpoit E4  «BpicokosHepreTHueckue yCTpOWCTBA aBTOMATHYECKHX  CHCTEMY.
JlucuuruinHa HateneHa Ha ¢popmupoBanue npodeccruonanbaoit komnereHuuu OIIK-2 — cnocoOHOCT
IIPUMEHATh COBPEMEHHBIE METOJBl HCCIICOBAHMs, OLICHUBATH M MPEACTABIATh PE3YJIBTATHI
BBITIOJTHCHHOU PaOOTHI.

CopepxaHue IUCLUUIUIMHBI OXBAaThIBAET KpPYI BOIIPOCOB, CBSI3aHHBIX C HCIIOJIB30BAHHEM
MH(POPMAIIMOHHBIX U KOMITBIOTEPHBIX TEXHOJOTMH HpPU MPOEKTHPOBAHUHM 0Opa3loB OOEMPUIIACOB U
TEXHOJIOTUH MX u3rorosieHus. llpenogaBaHue NUCHUIUIMHBI NIPeyCMaTPUBAET Cleayromue (HOpMBl
OpraHu3alK y4eOHOro MpoLecca: MPAKTUUECKHE 3aHATHUS, CAMOCTOSTENbHAs paboTa CTyIeHTA.

[IporpamMMoi IUCHUIIIMHBI IPELYCMOTPEHBI CIEAYIOINE BUABI KOHTPOJIS: UTOTOBBIM KOHTPOJIb
B (hopme nuddepeHIIMPOBAHHOTO 3aUETa.

OO6mas TpyJ0EMKOCTh OCBOCHHS JHCIIUIUIMHBI COCTABISET 4 3a4eTHbIC eauHUIbl, 144 gaca.
ITporpaMMoil TUCHMIIMHBI MPEAyCMOTPEHbI NpaKkTUdeckue (4 4Yaca) 3aHATUS M CaMOCTOSTENbHas

(140 gacoB) pabora CTyaeHTA.



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

TEXHOJIOI'MM 1 ®OPMbI ITPEIIOJTABAHUA
PexoMeHan UM 110 OPraHU3aLMH U TEXHOJIOTHAM 00y4eHHs /s NMpenoaaBaTesisi

I. Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH

[IpenogaBanue AUCUMILIUHBI BEAECTCS C MPUMEHEHHEM CIIEAYIOIIUX BHUJIOB 00pa30BaTENIbHBIX
TEXHOJIOTHH:

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

[IpobnemHoe 00yueHHe — CTUMYJIUPOBAHHUE CTYJIEHTOB K CAMOCTOSTEIIEHOMY MPHOOPETEHUIO
3HaHUI, HEOOXOIUMBIX JUIS PELICHUS KOHKPETHOW POOIeMBbI.

KonTekcTHoe 00ydyeHHe — MOTHBAILUS CTYACHTOB K YCBOCHHIO 3HAHUN IYTEM BBISBICHUS
CBSI3€H MeX/1y KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHUEM.

OOyueHre Ha OCHOBE OIbITa — aKTUBH3ALMS [T03HABATEIBHOMN JIEATENHHOCTH CTY/IEHTA 3a CYET
accoluanuy 1 COOCTBEHHOT'O OIBITa C MPEIMETOM U3YUYECHHUSI.

NunuBunyansHOoe OOy4YeHHE — BBICTpaWBaHUE CTYACHTOM COOCTBEHHOW 0O0pa3oBaTeIbHOMN
TPAeKTOpUU HA OCHOBE (OPMHUPOBAHUSA HMHIMBHIYaJbHONH 0Opa30BaTENbHOM MPOTPaMMBblI C Y4ETOM
UHTEPECOB CTYACHTA.

MexnucuuIanHapHoe oOy4YeHHe — WCIOJIb30BaHWE 3HAHWW W3 pasHBIX 00JacTeil, ux
IpyNIMPOBKA U KOHIIEHTPALUs B KOHTEKCTE pEIIaeMoil 3a1auu.

Omnepexaromiasi caMmocTosiTeNbHas paboTa — U3y4YeHHe CTyJACHTaMHd HOBOTO MarepHalia J0 ero
M3YYEeHHUS B XOJI€ Ay TUTOPHBIX 3aHATHH.

II. Buabl u cogepxxanue y4eOHbIX 3aHATHI

Pazgen 1. O0mue NOHATHS M NPEACTABJICHUA 0 YHUCIEHHBIX METOAAX
IpakTnyeckue 3ansaTus — 1 yac.

3ansatue 1. OOmiee mpeacTaBiIeHUE O CTPYKType MPOrpaMMHOTO KoMmIuiekca Ansys. OCHOBBI
paboTsl ¢ uHTEp(PEIicoM, OCHOBHBIC MOIYJIH, CIOCOOBI TOCTPOCHUS reoMeTprH. PemeHune npocreiieit
3aJ]aud CTATHUECKOW MPOYHOCTH M COIOCTABJICHUE TIOJYYEHHBIX PE3YJIbTATOB C AHATUTUYECKUM
peLICHHEM.

®dopma MpoBEACHUS 3aHATHS: U3II0KEHHE HH(GOPMAIINH, PEIICHUE 3a/1a4, TUCKYCCHS.
Paznen 2. OCHOBBI MOIEJTUPOBAHUS METOIOM KOHEYHBIX 3JIEMEHTOB
IIpakTnyeckue 3ausiTus — 2 yaca.

3anstue 1. I'eomerpmueckoe moxaenupoBanue B Mechanical/DesignModeler/Spaceclaim,
MMOCTPOCHUE KOHEYHO-3JIEMEHTHOUM ceTkH. PelmeHue crarmdeckoi 3ajadu Ha OOIIyI0 MPOYHOCTh U
nedopMaTUBHOCTE. [TocTmpoiieccuHr.



3anstue 2. MonenupoBaHue 3a/lady C CO CJIOXHBIMU TPAHUYHBIMU YCJIOBHUSIMHU, CONPSKECHUE
ceToK. MozaenupoBaHue 3aJadyd C KOHTAaKTHBIM B3aUMOJEHCTBHEM: 3aJada l'epma B IUIOCKOM
OCTaHOBKE.

dopma npoBeIeHUS 3aHATUI: U3T0KEHNE HH(OpMaIK, peleHne 3aaad, TUCKYCCHsl.
Paznen 3. MoaenmpoBanue npoueccoB 00padoTKH MeTAJIOB 1aBJIeHUEM
IIpakTnyeckue 3ansaiTus — 1 yac.

3anstue 1. MonenupoBaHue TMporiecca THOKHA JIMCTOBOIO Marepuana. PemieHue 3amadym B
IJIOCKOM W OO0BEMHOW TIMOCTAaHOBKE. AHAIM3 pPe3yibTaTOB W  HaNPsHKEHHO-Ie(POPMUPOBAHHOTO
cocTostHUS. MoJenupoBaHue Mpolecca OCaaKu [MUJINHAPUYECKON 3arOTOBKU. AHAIIU3 pe3yibTaToB U
HaNpsHKEHHO-IE(POPMHUPOBAHHOTO COCTOSHUSA. MOJEIMPOBAHUE TPOLIECCa BBITSDKKA 0€3 YTOHEHHS.
MonenupoBanue mporecca o0XuMa. AHaNMU3 pPeE3ylnbTaTOB M  HAMPSHKEHHO-Ie(HOPMHUPOBAHHOTO
COCTOSIHHSI.

dopma npoBeieHHs 3aHATHA: N3TI0KEHNE HHPOPMAIUH, PeLlIeHUE 3aa4, TUCKYCCHsl.



[Ipunoxenne 3
K paboueil mporpaMme JUCIUTUTHHEL

«YuCIIeHHBIE METOABI PELLICHHS 3a/1a4 PUKIATHON MEXAHUKW»

YUEBHO-METOJUYECKOE OBECITEYEHUE CAMOCTOSTEJIbHOM PABOTHI
PexoMeHaanMU 110 0CBOCHHMIO NUCHMILIMHBI 1JIS CTYIeHTA

TpynoeMKOCTb OCBOEHMSI JUCLMIUIMHBI cocTaBisieT 144 daca, U3 HUX 4 yaca ayAMTOPHBIX 3aHATHA U 140 4acoB, OTBEAEHHBIX HAa CaMOCTOSATEIbHYIO

paboTy CTyJIeHTA.

PexoMeHnamuu 1o pacnpeeeHnio y9eOHOTO BpeMEHH 0 BHJIaM CaMOCTOSITENIbHOM paboThI U pa3enaM IUCIUIUINHBI IPUBECHBI B TAOIHUIIE.

KoHTposb ocBOeHMS TUCIUIUIMHBI IPOU3BOIUTCS B COOTBETCTBHHM ¢ [losoxkeHneM o Tekyuiem, pyOe:kHOM KOHTPOJIE YCIIEBAEMOCTH U MMPOMEKYTOYHON
aTTecTaluu 00yJaroIUXCS.
DopMBI KOHTPOJISI U KPUTEPHUH OIICHUBAHUS NTpUBEeHBI B 1.4 Paboueii mporpammel u B [Ipmnoxenuu 5 k Pabodeii nporpamme.

Bua padoTtbl

Conep:xaHue (mepeyeHb BOMPOCOB)

TpynoemMKocCTh,
qac.

Pexomenaanuu

Paznea 1. «O0mee npeacraBjieHHe 0 YHCJICHHBIX METO

ax»

N3ydenue cogepxaHus
[IPAKTUYECKUX 3aHATUN

OcHOBHBIE TOHATHS YUCIEHHOTO MOJIEIMPOBAHUS
bazoBbie OCHOBBI PabOTHI B MPOTPAMMHOM KOMIIIEKCE
Ansys

30

N3ydyenue marepuana mo pPEeKOMEHIOBAHHOU
auTepaType.

HuTtepueT-pecypesl: http://e.lanbook.com,
www.library.voenmeh.ru

Pa3znen 2. OCHOBBI MOACJIMPOBAHUA METOAOM KOHCYHBIX 3JICMCHTOB

N3ydenue cogepxaHus
[IPAKTUYECKUX 3aHATUN

Pazgen 2. OcHOBbBI MOACJMPOBAHUS METOAOM
KOHEYHBIX 3JIEMEHTOB

OO6iee nmpeacTaBIeHUE O METO/IE KOHEYHBIX AJIEMEHTOB
Kunaccsl pemiaembix 3a71a4 ¥ BUABI aHATTU3a
['eomeTpuyeckoe  MOIEIUPOBAHME W IMOCTPOEHHUE
KOHEUHO-DJIEMEHTHOMN CEeTKH

3agaHue TpPaHUYHBIX YCIOBUM U  XapaKTEPHUCTHK
Marepuana.

[TocTtnpoueccuHr n aHaInu3 HanpsHKEHHO-
ne(hOpPMUPOBAHHOTO COCTOSTHUS

Penrenue 3amad B [HHAMHAYECKOU IIOCTAHOBKE
Hcnonp3oBanue noaMoAeIupoBaHus

OO6r1ee nmpeacTaBIeHUe 0 MEXaHUKE Pa3pyIICHUS

34

N3ydyenue marepuana mo pPEeKOMEHIOBAHHOU
auTepaType.

HuTtepuet-pecypesl: http://e.lanbook.com,
www.library.voenmeh.ru

10



Odopmrnenue oTuéra
10 BBINIOJIHEHHOMN
PAaKTUYECKON paboTe

26

Ntoro no pazgeny 2

60 yacoB

Pa3znen 3. MoaeaupoBaHnue npoueccoB 00padoTKM METAJJIOB JIaBJIeHHEM

N3ydenue cogepxaHus
[IPAKTUYECKUX 3aHATUN

MonenupoBaHnue npoiecca THOKH JUCTOBOTO MaTepralia
MogenupoBaHie mpoLECCa OCAAKU LUIMHIPUYECKOU

N3ydyenue marepuana mo pPeKOMEHIOBAHHOU
JUTEpaType.

3aroTOBKH 34 HutepueT-pecypcsl: http://e.lanbook.com,
MonenupoBaHue mporecca BHITSHKKH 0€3 YTOHEHUS www.library.voenmeh.ru.
MojenupoBaH#e poriecca 00KumMa
Odopmrnenue oTuéra
10 BBINOJHEHHOMN 16
MPAaKTUYECKON paboTe
Ntoro no pazgeny 2 50
Hroro 140

11




[Tpunoxenue 4
K paboueil mporpamme JUCIUILTHHEI
«YucrneHHble METO/IbI PEIICHUS 3a/1a4 MPUKIIATHON MEXaHUKI»

MeToaunueckue YKazanud 1Jisd oﬁyqalonmxca 0 OCBOCHHUIO JUCIIUITJIMHBI

BI/I)_'[ y‘-Ie6HBIX OpraHmauI/m ACATCIIBHOCTU CTYJACHTA
3aHATUI
IIpakrudeckne PaccMoTpeHrne BapuaHTOB M TOPSAKA BBIIOJHEHHS IMOCTABIEHHBIX
3aHATHS 3aJIaHUM 110 OCHOBHOW U BCIIOMOTATEILHOM JTUTEpaType

NunuBunyaneueie  |M3ydyeHue OCHOBHOM M BCIIOMOTATEIIbHOM JIMTEPATypbl, a TaKXKe
3a1aHUsA MaTepHUaJIOB JIEKIIMOHHBIX 3aHATHUM.

[Togroroska k W3ydyeHne OCHOBHOM M BCIIOMOTaTeIbHOM JIMTEPATypbl, a TaKkKe
T pepeHMpoBaH |MaTepUANIOB JIEKIIMOHHBIX 3aHATUH M OTYETOB BBIITOJHEHHBIX PadoOT.

HOMY 3a4eTy
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[Tpunoxenue 5
K paboueil mporpamme JUCIUILTHHEI
«YucrneHHble METO/IbI PEIICHUS 3a/1a4 MPUKIIATHON MEXaHUKI

®OH/IbI OHEHOYHbBIX CPEJICTB

OI_IGHI/IBaHI/Ie YPOBHA y‘IGGHBIX I[OCTI/DKGHI/Iﬁ CTYACHTA OCYHICCTBIISICTCA B BUAC TCKYILICTO,
pyOeKHOTO M TTpOMEKyTouHOTro KOHTpois B coorBercTBuM ¢ [IOJIOXKEHUMEM o npoBenennu
TEKYIIEro KOHTPOJS YCHEBAEMOCTH M MPOMEXKYTOYHOM arTecTtauuu CcTyaeHToB bI'TY
«BOEHMEX».

q)OH,Z[BI OICHOYHBIX CPCACTB, IMO3BOJIAKOIIUC OLCHUTL PC3YJIbTAThLL OGy‘-IGHI/I}I 10 I[aHHOfI
JTUCIUIIIMHE, BKIIOYAIOT B ce0s 3 MpaKkTUUEeCKUX 3aJaHusl, JIJIsl BBIOJIHEHUS KOTOPBIX UMEETCS:

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

. [13-2 — KOMILJIEKT BapHaHTOB MOJICTUPOBAHUS 33Jla4yl HA CTATUYECKYIO MPOYHOCTH CO
CJIOKHBIMU TPAHUYHBIMH YCIOBUSIMU;

. [13-3 — KOMITJIEKT BapHaHTOB MOJEIMPOBAHUS 3aJadd Ipoliecca 0OpabOTKH METAJIOB

aBIICHUEM.

IHacnopT (poH2 OLIEHOYHBIX CPEACTB
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2 o z 28] 5|5
= s g T E B =| Q
oy g = ~ 1] é L:El 8 a E
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= ~ U IUJAKTUUYECKUX m| =, 2 E3s| 3E 5
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© = O nm J g = E % S E
S x| & SlE%| 22 =z
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Pasznen 1. O0uee npeacraBieHue o oA
YHCIeHHBIX METOIAX =
1.1 OCHOBHBIE TOHSATHS YHCIICHHOTIO aQ
121 31 1 | -] 1| -] 30| 10 ]
MOJICIIMPOBAHUS =
1.2 bazoBele  OCHOBBI ~ pabOTHI B )
TIPOrPaMMHOM KOMIIIEKCE ANsys 2
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Pa3gen 2. OcHOBBI MOAEIMPOBAHUS

METOI0M KOHEYHBIX 3JIEMEHTOB

2.1 Obmiee mpeacTaBleHHE O METOAE

KOHEYHBIX JIEMEHTOB

2.2 Knaccel pemaeMbIx 3aJ1ad U BHJIbI

aHajM3a

2.3 T'eoMeTpuveckoe MOJCTHUPOBAHNE

U TIOCTPOCHHE KOHEYHO-3JIEMEHTHON

CEeTKH

2.4 3agaHue TpaHUIHBIX YCIIOBHA

2.5 Bamanue XapaKTePUCTHK

1 1 5 | Matepnana. 62 2
2.6 TloctmporeccuHr ¥ aHAIHU3

HanpsHKEHHO-1e(OPMUPOBAHHOTO

COCTOSIHUSA

2.7 Pemienue 3amay B IUHAMHYECKON

MIOCTaHOBKE

2.8 Vcnons3oBanue

TIOZIMOJICITUPOBAHMS

2.9 Ob6mee Mpe/ICTaBICHHUE 0

MEXaHHKe pa3pylIIeHUs

2.10 OcHOBBI MOJENMPOBaHUS 3aJad

THIPOTa30AnHAMUKI

2.11 OcuoBbt APDL

1

()
I

=N
=]
n
=

3-1, 113-2, 113-3

Paznen 3. MogaeaupoBanue
npoueccoB 00paloTKM MeTaNI0B
AaBJIeHHeM

3.1 MopenupoBanue mporecca TMOKH
JIMCTOBOTO MaTepHuaia

1 1 | 3 | 3.2 Mogenmuposanue nponecca ocanku | 51 1 - 1 - 50 40
LITHHIPUYECKOI 3ar0TOBKH

3.3 MopnenupoBaHue mporiecca
BBITSDKKU 0€3 YTOHECHUSI

3.4 MonaenupoBaHue rporecca
00xIMa

n3-3

BCETI'O IO JUCHUIIJINHE 144 | 4 - | 4 | - | 140 | 100

Kpurtepuu onennBanus

IIpakTHyeckoe 3a1anue

[IpakTuueckoe 3agaHue CIEAyeT CUMUTATh MOJHOCTHIO BBIITOJHEHHBIM, €CJIM MOCTPOEHA
KOHEYHO-3JIEMEHTHasi MOJeNb (ITOCTPOEHA KOHEYHO-IJIEMEHTHAsl CeTKa, 3aJaHbl TpaHUYHBIE
YCIIOBUS U MapaMeTphl PELICHUS ), BBIMOIHEH €€ pacuéT ¢ BHIBOJIOM HEOOXOAUMBIX PE3yJIbTaTOB
(B 3aBHCHMOCTM OT BapHaHTa 3aJaHusl: HaMpsDKEHHO-Ie(OPMUPOBAHHOE  COCTOSIHUE,
peaM3yIoImuecss yCwins/peakiuuu, nedopMaliii), BHIMOTHEH OTYET C ONMUCAHHEM KOHEYHO-
AJIEMEHTHOM MOJIEIH, AaHAJTM30M MOJTYUYEHHBIX PE3yJIbTAaTOB U COIOCTABICHUEM C aHATUTUYECKUM
pelieHueM (YUCIeHHO-aHATUTHYECKUM PEIICHUEM, PE3YIbTaTOM SKCIIEPUMEHTA U T.1I).

JAnddepeHnupoBaHHbIH 32a4ET

B 1 cemectpe muddepeHImpoBaHHbI 3a4€T, PEKOMEHIYETCSl MPOCTABIIATh MO HTOTaM
BBIMIOJTHEHHS] CTYJIEHTOM MpakTHUeckux 3amgaHuidl. OueHka 3a auddepeHIUpOBaHHBINA 3a4éT
onpezensercss KOJUYECTBOM 3aJaHUi M TOJHOTOM HuX BbIMOJHEHHS. OTMeTKa «OTIMYHO»
BBICTABJISIETCSA 3a IOJIHOE BBIMOJHEHUE TPEX MPEAYCMOTPEHHBIX IUIaHOM 3aaanuil. OTMmeTka
«XOpPOILLIO» BBICTABISAETCS 3a IOJHOE BBIMOJHEHUE JBYX M3 TpeX 3aJaHU M YaCTUYHOE
BBITIOJIHEHHE TpeThero 3agaHus. OTMETKa «yJIOBJIETBOPUTEIILHO» BBICTABISIETCS 32 IOJIHOE
BeInToTHeHue 3aganust [13-3 u vactuunoe Beinonnenue 113-1 u 113-2.
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[Tpunoxenue 6
K paboyei mporpaMme JHCIUIUTAHEI
«YucneHHbIe METOIBI PEIIEHHUS 3a1ay NPHKJIAIHON MEXaHHKH

CIIPABKA
o HamuuM B 6ubanoreke BI'TY « BOEHMEX» um. /I.®. YerunoBa yueOHO#H

JIHTEPATYphbl

1. HanmeHoBanue AMCUMIUTHHEL: YHCIeHHBbIE METOAbI pPelIeHHs 3a1a4 NPHKIAXHOH
MeXaHHKH.

2. Kadenpa: E4 « BeicokoIHEpreTHYECKHE YCTPOMCTBA ABTOMATHUECKHX CHCTEM)

3. [lepeuens ocHOBHOM yueOHO#H JTHTEPATYPBIL:

3. IlepedeHb 0CHOBHO# y4eOHOM THTEPATY PHI:

3.1. Unxenepusiii anaanz B ANSYS Workbench [Dnexrponnsiit pecypc] : yuebHOe
nocobue [ans By3om]. Y. [ / B. A. Bpysika [ mp.] ;: Camap. roc. TeXH. YH-T. - DJIEKTpOH.
TeKcToBBIe JAaH. - Camapa : Usa-Bo CamI'TV, 2010. - 1 351, *KecTK. JUCK : LB. : rpad., CXeMBHI,
Tabi. - DnexTpoH. Bepcus ney. nmybmukanuu \\lib_server\elres\elr02183.pdf. - bubmuorp.: ¢. 270.
- Bompock! st caMOnpOBEPKH M MPAKTHY. 3aaHus: B KOHIE IaB. - [occapmii: ¢. 255-269. -
ISBN 978-5-7964-1392-0.

3.2. Unxenepusiii anaau3z B ANSYS Workbench [Dnexrponnsiit pecypc] : yuebHOe
nocobue [ By3os). Y. 11/ B. A. Bpysika, B. I'. ®okun, 5. B. Kypaesa ; Camap. roc. TexH. yH-
T. - DJIeKTpoH. TeKcToBbIe AaH. - Camapa : M3x-Bo CamI'TV, 2013, - 1 2. xecTk. auck : rpad.,
cxeMmbl, Tabiu., 06p. - \\Lib_server\elres\elr02899.pdf. - Bonpocs! ansi caMOnpoBEpKH: B KOHILIE
rias. - ISBN 978-5-7964-1613-6.

4. TlepeveHpb JOMOJIHATEIBHOMR JIMTEPATY PBI:

4.1. baco, Koncrantun Anapeesuy. ['papuyecknii unrepdeiic kommaekca ANSYS
[Dnexrponnsiii pecype] : [camoyunutens] / K. A. Bacos. - DnektpoH. TekcroBsie gas. - M. : JIMK
[Tpecc, 2006. - 1 31 xecTk. juck : mB. : cxemsl, 00p. - \\lib_server\elres\elr01148.djvu. -
Bubnuorp.: c. 246-247. - ISBN 5-94074-074-X

4.2. Masaos, Anexcanap Ceménouu. Pemenne 3amay MexaHuku Ae(OPMHPYEMOTO
TBEpaoro Tena B nporpamme ANSYS [Tekcr]| : npaktakym [mns By3os] / A. C. ITasnos ; BI'TY
"BOEHMEX" um. JI. ®. Ycrunosa. - U3a. 2-e, ucnp. u gom. - CII6. : [6. u.], 2020. - 33 c. : 06p.,
cxeMel, Tabn. (42 sk3.).

4.3. TaBaos, Anexcanap Ceménosnu. Pemenue 3ama4y MexaHuku JaeOpMHPYEMOro
TBEpOro Tena B nmporpamme ANSYS [Dnekrponnsii pecypce] : mpaktukyM [ Bysos] / A. C.
[Tano ; BI'TY "BOEHMEX" um. JI. ®. Yerunosa. - U3a. 2-e, ucnp. U JAOIL - DJIEKTPOH.
tekcroBbie AaH. - CII6. : [6. u.], 2020. - 1 2. xecTK. guck : obp., cxempl, Tabu. - DIEKTPOH.
Bepcus ned. ny6Gmukanum \\lib_server\elres\elr03169.pdf.

-

JupexTop 6ubmoTexkn (Cecuna H.B.)
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[Tpunoxenue 7
K paboueil mporpamme JUCIUIUTHHEI

«YuCIIeHHBIE METOABI PELLICHUS 3a/1a4 IPUKIATHON MEXAHUKW

JIMCT U3MEHEHUI, BHOCUMBIX B PABOUYIO TTIPOTPAMMY
HA 202 /202 VYEBHBI O]

B paGouyto mporpamMmy BHECEHBI CIIEIYIONINE U3MEHEHUS:

Bce u3menenus paboueil mporpamMmbl PacCMOTpPEHBI W OJIOOpEHBI Ha 3aceqaHuu Kadenpsl-

pazpaborunka E4 «  » 202 1.

3aBenyromnuii kageapoit / /
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