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JIMCT COT'TTACOBAHUMA
/obopomunas cmopona mumynbHozo aucma/

TpeGopanusamu  DelepaIBbHOrO rOCYIapCTBEHHOTO 00pa3soBaTeNIbHOIO  CTaHAapTa
BhiCIIero obpaszoBaHust - chenuanuteT no crnemmanbHoctH 17.05.01 Boempunacel H
B3pBIBATE/H, YTBEPXKIEHHOTO NMpHKazoM MunoGpuayku Poccun ot 18 aBrycra 2020 r. Ne
1055 (3apeructpuposan Munroctom Poccun 8 centadpsa 2020 r. Ne 59713);

[TopsaKoM OpraHH3alldd M OCYIIECTBIEHHs 00pa3oBaTeNbHOH NEeSTENIbHOCTH IO
o6pa3oBaTeNbHBIM MpOrpaMMaM BbICIIEro o0pa3oBaHHs — Iporpammam OakanaBpuara,
nporpaMMaM CrelHaluTeTa, NpOrpaMMaM MAaruCTpaTrypbl, YTBEpHKICHHBIM IIPHKa30M
Muno6prayku Poccuu or 05.04.2017 Ne 301 (3apermctpupoBan Munioctom Poccuu
14.07.2017, perucrpaunonusiit Ne 47415);

[Tonoxenuem o6 oOpa3zoBaTeNbHBIX MporpaMmax OakanaBpuara, CrEHHANHTETa H
maructparypsl B BI'TY « BOEHMEX» um. JI.®. YcTuHOBA, yTBEPXKACHHBIM IPHKAa30M OT
01.09.2017 Ne 319-0.

Iporpammy cocraBumu: Kadenpa FE4  BreicokosHepreTHyeckue —yCTPOHCTBA
aBTOMATHYECKHX CUCTEM,

®Dunun J1.C., 101IEHT, K.T.H.

7

Cupopenko T.B., accucrent

Dxcnept: coBeTHUK [Ipesumenta Cankt-IlerepOyprekoit
TOProOBO-IPOMBINUIEHHOM Manartsl, K.T.H., goueHT Pesun H.H.

Pa6ouas mporpaMma  paccMoTpeHa — Ha  3acegaHmu  Kadenper  E4
BricOokO3HEpPreTHYECKHE YCTPOHCTBA ABTOMATHYECKHX CHCTEM «Z» L 2021 r.

¢

W.o. 3aBenyromero kadenpoii Hecrepos H. M.

CormnacoBaHo:

Hexan ¢akyinsrera E «OpyXue 1 CHCTEMEI BOOPY KEHHA
n.1.H. Hlamrypun A.E.

Jlucumnimna obecrnedeHa OCHOBHOW y4eOHO#M nuTeparypoi

Hupexrop 6ubmuorexu BI'TY Cecuna H.B.
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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Llenbt0 OCBOEHUS NUCIMILIUHBI SBISETCS (POpMHUpOBaHKE MPOPECCHOHATHLHON KOMIIETCHIIUN
[1CK-2 — BnazieHne OCHOBHBIMU METOIaMU IPOEKTUPOBAHUS, PACUETOB MATPOHOB M TMJIb3 Pa3IMYHOTO
Ha3HAYEHUS.

@opMHUPOBAHUIO YKA3aHHBIX KOMIETEHIMH CIYXHUT JIOCTH)KEHUE CIEAYIOIIUX pEe3yJIbTaToB
oOpa3oBaHUs:

3HAHUSA:

Ha YpPOBHE MpPEJCTABICHUNA: MPUMEHEHHE CIEIUATN3UPOBAHHBIX PACUETHBIX MPOTPaMMHBIX
MOJIyJIeH JUIsl OLIEHKH U3/IeNUil ¥ IPOIIECCOB B 00aCTH MPOESKTUPOBAHUS OOCTIPUITACOB;

Ha YpPOBHE BOCIPOU3BEICHUSA: HCIOJIb30BAHUE HMH(POPMALMOHHBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUH TIPU MPOEKTUPOBAHMM O0Opas3loB OoempurnacoB © pa3pabOTKH TEXHOJOTHH UX
M3TOTOBJICHUS;

Ha YpOBHE IOHUMAHHUA: pPa3pabOTKa METOJUK pacyera, ONTHUMH3AIMU U CTPYKTYpPHO-
apaMeTpU4YecKOr0 CHHTE3a TEXHOJIOTMH M3TOTOBICHHS JIIEMEHTOB OOCNpHUIAcOoB, a TaKkKe HX
KOHCTPYKLUH;

YMEHHA:

TEOPETHUYECKHE: AHAIMTHYECKass OICHKAa MOJY4YaeMbIX pe3yJabTaToOB pacuéra, MOCTPOCHHE
rpadMUecKuX U MaTeMaTHUYECKUX 3aBUCUMOCTEH Ul UX OLIEHKU PE3yJIbTaTOB;

NPAaKTUYECKUEe: TOCTPOCHUE PACUYETHBIX QJITOPUTMOB M MPOTPAMMHBIX MOJYJIEH Ui
OTIpeieNIeHUs] OCHOBHBIX MapaMeTPOB TEXHOJIOTHYECKUX MPOLIECCOB M MOCTPOEHUE B3aUMHBIX CBSI3EH,
MOJIy4aeMBbIX Pe3yJIbTaTOB;

HABBIKH:

KOPPEKTHOE COCTaBJIECHUE AaITOPUTMOB pacuéra TpeOyeMbIX BEIHYMH (TEXHOJIOTHYECKHX
apaMeTpoB), MO3BOJISIIOMMX OBICTPO TMOJIy4aTh WTOTOBBIC 3HAYCHHMS NPU H3MEHEHUH HCXOIHBIX
JAHHBIX;

pa3paboTka, OOOCHOBaHHME U HCIIOJB30BAHHE TEOPETUUECKUX MOJIENEH, IO3BOJISIONINX
UCCIIeIOBaTh JTUHAMHUYECKHE TIPOIIECChl M IPOTHO3UPOBATh YPOBEHb TAKTUKO-TEXHUYECKHX
XapaKTePUCTUK pa3padaTbiBaeMbIX 00pa3I0B OOEIPHUIIACOB M TEXHOJIOTHI X N3TOTOBIICHUS;

MOJIrOTOBKA HAYYHO-TEXHUYECKHX OTYETOB I10 Pe3yIbTaTaM BBIIIOJHEHHBIX PacuETOB.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII BO

HucnuninuHa  «YucneHHple  METOAbI  pEIIeHUs  3a7ad4  I[PUKIAJHOM  MEXaHUKH)
ABIISICTCS TUCUUIUTMHOM BapHaTUBHOM yacTu 1-ro O10Ka AMCHUIUIMH ¥ BXOJIUT B IEpeUeHb TUCIUILIHH
10 BBIOOPY CTYJCHTA.

CopnepxaHue AUCLUIIMHBL SBISETCA JIOTUYECKUM IPOJOJDKEHUEM COJEPXKAHUS JUCLMIUINH:
«Marematukay, «BeraucianrenbHas MaTeMaTukay, « IHpopMaTuka» U CIy>)KUT OCHOBOM JIJIsl OCBOCHUS
mucuutuinH: «Teopus oOpabOTKH METaJUIOB JaBieHUEM», « Te€XHOJIOTHS MPOU3BOJCTBA BBHICTPEIIOBY,
«IIpoexTupoBanue BEICTPENnoB», « T€XHOIOTHsI KOBKM M 00BEMHON IITAMIIOBKIW» U JP.

[IpenBaputensHo chopmupoBannbsie kommereHmm: YKO01,YK02, YK03, YK04, YKO05, YKO6,
YKO07, YK08, YK09, YK10, YK11, OIIK03, OIIK06, OIIK07, OIIK08, OIIK16, ITK91, ITK94.



3. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

OO0mast TpyI0eMKOCTh JUCITUTUIMHBI COCTABIISET 3 3a4eTHBIC eNUHUIEL, 108 Jacos.

3.1. Coaepxanne (IMIAKTUKA) JUCHUATITAHBI

KYPC
CEMECTP

HOMEPA PA3JIEJIOB

HAVUMEHOBAHUE
PA3JIEJIOB U
JTUJTAKTUYECKUX
EAUHUIL

BCETO

AYJIUTOPHBIE

3AHATUA B

KOHTAKTHOM

OOPME

BCETO

JIEKLIN
AyauTopHbIit
MPAKTUKYM
JIABOPATOPHBII

IMPAKTUKYM

CAMOCTOSTEJBHAS
PABOTA CTYJIEHTOB

DOPMUPYEMA S
KOMIIETEHLISI

[1CK-2

Paznen 1. OOmee mnpeacraBjieHHe o
YHCJIEHHBIX MeTOAaX

1.1 OcHOBHBIE  TOHSTHS
MOJICTTUPOBAHUS

1.2 ba3oBbie OCHOBBI paboThI B
IIPOrpaMMHOM KOMILIEKCE Ansys

YHUCJICHHOTI'O

12

10%

Paznen 2. OcHOBBI MOJeJMPOBAHMS
METO/I0M KOHEYHBIX 3J1eMEeHTOB

2.1 OOmee mpencTaBiIeHHE O METOJME
KOHEUHBIX 3JIEMEHTOB

2.2 Knaccel pemaemMbiX 3aga4 M BUBI
aHaIM3a

2.3 'eomeTpudeckoe MOJEIUPOBAHUE U
MOCTPOEHHE KOHEUHO-3JIEMEHTHOM CEeTKH
2.4 3amaHue rpaHUYHBIX YCIOBUM

2.5 3aaHue XapakTepUCTHK MaTepuaa.
2.6 [TocTmpoueccunr u aHaIn3
HaNPsHKEHHO-1€(OPMHUPOBAHHOTO
COCTOSIHUS

2.7 PemeHue 3amay B JUHAMHYECKOMN
MIOCTaHOBKE

2.8 Mcnonp30BaHueE MOMOIEITUPOBAHUS
2.9 OOmiee mpencTaBiICHHE O MEXAHHKE
paspymeHus

2.10 OcHOBBI MOJEJIUPOBAHUS 3aja4
THJIPOTa30 JMHAMUKU

2.11 OcnoBel APDL

52

12

40

50%

Paznen 3. MoaeanpoBanne mnpoueccoB
00paldoTKH MeTAJJIOB JaBJIEHHEM

3.1 MonenupoBanue  mpolecca  THOKH
JMCTOBOTO MaTepuasa

3.2 MogenupoBaHue Ipolecca  OCaaKH
LUAJIMHIPUYECKOM 3aTOTOBKU

3.3 MogenupoBaHue mpoLEecca BBITSKKU
0e3 yToHeHHs

3.4 MonenupoBaHue mporecca 00K1uMa

44

18

26

40%

BCEI'O ITO JMCIIMITVIMHE

108

34

74

100%




3.2. AyIuTOpHBI NPAKTHKYM

O0beM,
Ne | Homep u HauMeHOBaHHE .
Tema npakTU4decKux 3aHATUN ay.
n/n paszena JUCUUTUTHHEI
4acoB
OOmiee mpencTaBlieHHE O CTPYKTYpe MPOTrPaMMHOTO
Paznen 1. OOmmee P PYKTYpe TpoTpamy
KomIuiekca Ansys. OcHOBBI pa®oTbl ¢ HHTEpdeiicom.
1 | npeacraBneHue 0 4
OcHoBHBIe Mojenu. ba3oBble OCHOBBI paboOTHl B
YHCIICHHBIX METO/1aX
IIPOrpaMMHOM KOMILIEKCE ANsys.
OcHoBBI MOJICIIUPOBAHUS METOZIOM KOHEYHBIX
AJIEMEHTOB. I'eomerpuueckoe MOJIETTUPOBAHUE.
Paznen 2. OCHOBBI P JeIHp o
[Toctpoenne cerku. Bunmel TpaHMYHBIX  YCIOBHUH.
2 | MOJEIUPOBAHUSA METOJIOM . N 12
MopaenupoBaHue KOHTAKTHBIX B3aMMO/ICHCTBHIA.
KOHEUYHBIX 3JIEMEHTOB . .
MopaenupoBaHue 3a/1a4 B CTATUYECKON M JUHAMHUYECKOM
MIOCTaHOBKE. AHAJIN3 PE3yJIbTaTOB.
Pasien 3 MopaenupoBaHie  IMPOLECCOB  OOpabOTKM  METAJJIOB
" | naBmeHueM: ruOKa JMCTOBOIO MaTepuasa, OcCajKa
MonenupoBanue N
3 [WIMHPUYECKON 3aroTOBKH, BBITSDKKH 0€3 YTOHEHHS. 18
POIIECCOB 00paboTkH
AHanmu3 pe3yabTaToB U HaNPsHKEHHO-1e(OPMUPOBAHHOTO
METaJUIOB JIaBJICHUEM
COCTOSIHUSI.
Hroro 34
3.3. CamocrositenbHas padora cryaenta (CPC)
HomMmep n HaumeHoBaHue pasaena COZEPXAHUE CPC
TV CLUTUTUHBI YYEBHOTI'O 3AJAHU A (dac)
N3yuenne IIPEYyCMOTPEHHBIX aboueit
Pazmen 1. OOmee mnpeacraBieHUEe O Y1 . ey P p
OporpaMMoil  JUAAKTUYECKUX  €IWHUI]  TI0 8
YHCIJICHHBIX METO/1aX o
PEKOMEHIyeMOM JIUTepaType
N3yuenne IIPEYyCMOTPEHHBIX aboueit
Pazgen 2. OCHOBBI MOJAETUPOBAHUS i " pely P p
[IpOrpaMMON  TUIAKTUYECKUX  CIMHHUI] 110 40
METOJIOM KOHEYHBIX AJIEMEHTOB .
PEKOMEHIyeMOM JIUTepaType
N3yuenne IIPEYyCMOTPEHHBIX aboueit
Pazgen 3. MoaenupoBaHue mnpoueccoB i . ey P P
[IpOrpaMMON  TUJAKTUYECKUX  €IHMHHUI] 110 26
00pabOTKK METAIIJIOB JIaBJICHHEM .
PEKOMEHIyeMOM JIUTepaType
BCEI'O: 74

[lepeyeHb THUMOBBIX pPACYETOB /sl TMOATOTOBKM K KOHTPOJBHOM paboTe mNpHUBEneH B

ITpunoxxennu 4.

4. ®OPMbI KOHTPOJISI OCBOEHUSA JTUCHUIIJINHBI

I'PA®UK KOHTPOJIBHBIX MEPOIIPUATUIA

CEMECTP HEJEJIN CEMECTPA
3 11213 4 6|7 8 9110 | 11 | 12 | 13 14 15 | 16 17
I13-1 n3-2 | 11 I13-3 Hud. 3auér




VcinoBHbIe 0003HAYEHUS

— II3-1 — nmpakTuueckoe 3ananue 1;
— II3-2 — mpakTuyeckoe 3aganue 2;
— II3-3 — npakTHueckoe 3aganue 3;
— Il — mocemaeMocCTh.

Texkymass arrecranus CTYAEHTOB IIPOM3BOJUTCS B JHUCKPETHBIE BPEMEHHBIC MHTEPBAJIBI
[pero1aBaTesieM, BEAYIIUM MPAKTHUECKUE 3aHATHUS 110 TUCHUIUIMHE B (POpME KOHTPOJIS BBHIIOTHEHUS
BBIJIJAHHBIX HA [1apax 3aJaHUH 110 MOJIEIMPOBAHHUIO.

[TpoMexyTOUHBI KOHTPOJb MO pe3yiabTaTaM CeMecTpa MO JUCHUIUIMHE MPOXOIUT B (opme
middepeHnpoBaHHOTO 3auéTa, KOTOPHIA 0(OPMIICH B BHUJE BBINOJHEHHUS MPAKTUYECKUX 3aJaHUI B
[IpOrpaMMe MHKXEHEPHOI'0 pacy€Ta U BBINOJHEHU TEXHUYECKOTO OTYETA 10 €r0 Pe3yabTaTaM

@OH/IbI OLICHOYHBIX CPECTB, BKIIIOYAIOIINE TUIIOBLIE JOMAIIHUE 3aaHUs, ITO3BOJIIOLINE OLICHUTH
pe3yibTaTtel 00pa3oBaHUs MO JaHHOM JMCUUIUIMHE, BKIOYEHHI B coctaB YMK nmuciummvebel #
nepeurcieHsl B [Ipunoxennn 5.

5. YYHEBHO-METOINYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHUE
JUCIUIIVIMHBI

5.1. OcHoBHas nuTEpaTypa:

1. Un:xenepubiii anaau3 B ANSYS Workbench [DnexTponnsiii pecypc] : ydeOHoe mocoOue
[ By3oB]. U. I / B. A. bpysika [u np.] ; Camap. roc. TeXH. yH-T. - DIEKTPOH. TEKCTOBBIE JaH. -
Camapa : U3a-Bo CamI'TV, 2010. - 1 371. )KeCTK. AUCK : IB. : rpad., CXeMbI, Ta0JI. - DIEKTPOH. BEepCHUs
ned. myonukanuu \\lib_server\elres\elr02183.pdf. - buGnuorp.: c. 270. - Bonpocs! 11 caMOnpoBepKH
U IPAaKTHY. 33JJaHMsl: B KOHIIE IU1aB. - [ occapuii: ¢. 255-269. - ISBN 978-5-7964-1392-0.

3.2. Nuxenepuslii anaan3 B ANSYS Workbench [Dnexkrporsslii pecypce] : yaeOHOE TTocoOme
[uis By3oB]. Y. I / B. A. bpysika, B. I'. ®okun, f. B. Kypaesa ; Camap. roc. TexH. yH-T. - DIEKTPOH.
TekcToBbie faH. - Camapa : U3a-Bo CamI' TV, 2013. - 1 am1. kecTk. auck : rpad., cxembl, Tabm., oop. -
\\Lib_server\elres\elr02899.pdf. - Bomnpocs! anst camomnpoBepku: B koHie riaB. - ISBN 978-5-7964-
1613-6.

5.2.JlonoHUTENBHAS JIUTEPATYpA:

1. bacoB, Koncrantun AmnapeeBud. I'paduueckuii wunrepdeiic xommiaexca ANSYS
[DnexkTponHbI pecype] : [camoyunrtens] / K. A. bacoB. - DnekTpoH. TekctoBbie gaH. - M. : JIMK
IIpecc, 2006. - 1 3. xKeECTK. AUCK : 1B. : cXeMbl, 00p. - \\lib_server\elres\elr01148.djvu. - bubmuorp.: c.
246-247. - ISBN 5-94074-074-X

2. MaByoB, Anekcanap CeménoBuu. Pernienne 3amad MeXxaHuku J1e)OPMHUPYEMOTO TBEPIOTO
tena B nporpamMmme ANSYS [Tekcr] : npaktukym [ams By3oB] / A. C. Ilasnos ; BI'TY "BOEHMEX"
uMm. [[. ®@. Ycrunosa. - U3n. 2-e, ucrp. u mom. - CII6. : [6. u.], 2020. - 33 c. : 00p., cxemsl, Tad. (42
9K3.).

3. IlaBJaoB, Asekcanap CeménoBuy. Pemenne 3a1au MeXaHuku JeOPMUPYEMOTO TBEPIOTO
tena B mporpamme ANSYS [DnekTpoHHbIi pecypc] : npaktukym [misg By3oB] / A. C. Ilasnos ; BI'TY
"BOEHMEX" um. JI. ®@. Ycrunona. - M3x. 2-e, ucnp. u A0I. - DNEKTPOH. TeKcToBbIe aaH. - CIIO. : [0.
u.], 2020. - 1 5;m. *XKecTK. AMCK : 0Op., CXeMbl, TalJ. - DJIEKTPOH. BEpCUs TMed. MyOIHMKaluu
\\lib_server\elres\elr03169.pdf.



5.3. lHTepHeT-pecypcehl:
- http://library.voenmeh.ru/jirbis2 . ®ynnamenrtansnas 6udmorexka BI'TY « BOEHMEX» um.
J.®D. YcTuHoBa;
- https://urait.ru. 'maBuas — O6pazoBarenbHas miardopma FOpaiit. [y By30B U cCy30B;
- http://e.lanbook.com. ObC Jlaus.

5.4. TIporpammuoe obecnieueHne — Ansys.

5.5. NudopMaimoHHbIe TEXHOJOTHH, UCTIOIb3yeMble IIPU OCYILECTBICHUH 00pa30BaTEILHOTO
mporecca:

— BO3MOKHOCTh KOHCYJIBTHPOBAHHSI 00YJaIOIIMXCS MIPEI01aBaTeNIeM 10 Cpe/ICTBaM OOIIECHUS
4yepes JIEKTPOHHBIE ITUChMA.

[IpenmonaratoTcst MeToabl OOY4YEHHsI C HCHOJB30BaHMEM HH(GOPMAIIMOHHBIX TEXHOJIOTH:
JIEMOHCTpAIHs MYJIbTUMEAUHHBIX MaTepHaIOB — (PMIIbMa C WIITIOCTpAIMEl MPOLECCOB IITAMIIOBKH, a
TaKXKe BO3MOYXHOCTb KOHCYJIbTUPOBAaHUS 00YyUaIOLINXCs MPENoIaBaTessIMK B JII000€ BpeMs U B JII000H
TOYKE IIPOCTPAHCTBA MOCPEACTBOM ceTu MHTEpHET.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJINHbI

IIpakTHueckue 3aHATHS:

1) KOMIIBIOTEPHBIN KJIACC;

2) mporpaMMHOe obecrieueHre Ansys;

3) paboyee MecTO MpenoaaBaTes, OCHAIIEHHOE KOMITBIOTEPOM C J0CTyroM B IHTepHeT;

4) paboume MecTa CTYICHTOB, OCHAIEHHbIE KOMIIbIOTEpaMH C JOocTynoM B HHTepHer,
npeJHa3HauYeHHbIE IS paboThl B AJIEKTPOHHON 00pa3oBaTeIbHON Cpeie.


http://library.voenmeh.ru/jirbis2
https://urait.ru/
http://e.lanbook.com/

[Tpunoxenue 1
K paboueil mporpamme TUCIUITITHHEI
«YucneHHbple METOIbI PELICHUS 3a/1a4 PUKIIATHON MEXaHUKH»

AHHOTanMsA pado4eil MPOrpaMMsl

JucuuminHa «YucineHHble METOJbl PEIIEHUs 3ajad NPUKIAJHONM MEXaHHMKH» SIBIISIETCA
TUCUMIUIMHOW BapuaTUBHOM YacTH (MO BHIOOPY CTYACHTOB) Oyioka | IUCHMIUIMH TOATOTOBKH
CTyAeHTOB 1o cnenuansHocTH 17.05.01 «boenpunace! u B3peIBatenu», cnenuanuzanus «llatpons! u
ruie3bly. Juctumnuna peanusyercs Ha «E» ¢akynprere «Opyxkue u cucteMsl BoopyxeHuit» bBI'TY
«BOEHMEX» wum. J.®. VYcrunoBa kadenpoit E4 «BbicokosHepreTuyeckue yCTpOHCTBa
aBTOMATHUYECKUX cucTeM». JlucuumianHa HameneHa Ha (opMUpoBaHHE MPOdEeCCHOHATBLHON
koMmrereHuu IICK-2 — BnaneHne OCHOBHBIMM METOJaMH NPOEKTUPOBAHHUS, PACUETOB IAaTPOHOB U
T'WJIb3 PA3JIMYHOTO HA3HAYECHHUS.

CopnepxaHue IUCLUUIUIMHBI OXBAaThIBAET KPYT BOIIPOCOB, CBSA3aHHBIX C HCIIOJIb30BaHUEM
MH(GOPMAIMOHHBIX M KOMITBIOTEPHBIX TEXHOJIOTHH MpPU MPOSKTHPOBAHUHU 0Opa3loB OOEMPHUIIACOB U
TEXHOJIOTUH WX M3roToBiieHUs. IlpenonaBaHue AMCHMILIMHBI MPEIyCMATPUBACT CIEAYIOMHE (HOPMBI
OpraHu3aliuy y4eOHOTO Mpoliecca: MPaKTUYECKHE 3aHATHS, CAMOCTOATENbHAs paboTa CTy/IeHTa.

IIporpamMmoii AUCHUIIIIMHBI IPETYCMOTPEHBI CAEAYIOIINE BUABI KOHTPOJIS: UTOTOBBIM KOHTPOJIb
B (hopme 3aucra.

OOmast TpPyJ0eMKOCTh OCBOCHHS AUCHUILUIMHBI COCTABISET 3 3adeTHble eauHulbl, 108 yacos.
IIporpaMMoii JUCHMIUIMHBI MPEAYCMOTPEHBl IpakTudeckue (34 daca) 3aHATHS M CaMOCTOSITENbHAs

(74 gaca) paboTa cTyJeHTa.



[Tpunoxxenue 2
K paboueil mporpamme TUCIUITITHHBI
«YucneHHbple METOIbI PEICHUS 3a/1a4 IPUKIIAHON MEXaHUKI»

TEXHOJIOI'MA 1 ®OPMBbI ITPEIIOJJABAHUSA
PexoMeHnaanum mo opraHu3aliiy U TEXHOJIOTUAM 00y4eHUsl JUIA NpPenogaBare s

I. OOpa3oBaTesibHbIE TEXHOJIOTHH

[IpenosaBanue AMCHUIUIMHBI BEJIETCA C MPUMEHEHHEM CIEIYIOUIUX BHI0B 00pa3oBaTeIbHbIX
TEXHOJIOTUH:

WNHpopMallMOHHbIE TEXHOJIOTHH: HCIOJIb30BAHUE AJIEKTPOHHBIX 00pa30BaTENbHBIX PECYpCOB
(MHTEpHET) MpH NOATOTOBKE K MPAKTUYECKUM 3aHATHUSM.

[IpobnemHoe 00yueHHE — CTUMYJIHMPOBAHUE CTYJEHTOB K CaMOCTOSTEIILHOMY MPUOOPETEHUIO
3HaHUH, HEOOXOAUMBIX JUIS PeIICHUS KOHKPETHON MPOOIEMBI.

KoHnTekcTHOe 00yueHHEe — MOTHBALMS CTYIEHTOB K YCBOCHHIO 3HAHUH IyT€M BBISBJICHUS
CBsI3ei MEXIY KOHKPETHBIM 3HAHUEM U €r0 IIPUMEHEHUEM.

OOyueHre Ha OCHOBE OTbITa — AKTUBM3ALIUS ITO3HABATEIBHON JIETEILHOCTH CTY/IEHTA 3a CUET
accoIanuy 1 COOCTBEHHOTO OMBITA C IPEIMETOM U3YUCHHS.

WupuBuayansHoe oO0ydeHHE — BBICTpaMBaHHUE CTYAEHTOM COOCTBEHHOH 00pa3zoBaTenbHON
TPAeKTOPUU Ha OCHOBE (OPMHUPOBAHMS HMHIUBHIYaTbHON 0Opa30BaTENBbHON MPOrpaMMBbl C YU4ETOM
MHTEPECOB CTY/ICHTA.

MeXIUCIUTUTMHAPDHOE OO0Y4YeHHe — WCIOIb30BaHUE 3HAHWW U3 pa3HbIX 0OIacTei, ux
IPYNIUPOBKA U KOHIIEHTPAIHSI B KOHTEKCTE peIIaeMoi 3a1auu.

Omnepesxatoriasi caMoCTosITeNIbHasE paboTa — U3y4eHUE CTYIEHTaMH HOBOTO MaTepuayia J0 €ro
M3YUYEHHSI B XOJIE ayTUTOPHBIX 3aHATHIH.

II. Buas! u conep:kanue y4eOHbIX 3aHATHIA

Paznen 1. O01mme NOHATHSA U MPEACTABICHHUS 0 YMCJIEHHBIX METOIaX

IIpakTnuyeckne 3anaTHA — 4 Yaca.

3ansarue 1. OOuiee mpeacTaBiIeHUE O CTPYKType MPOrpaMMHOTO KoMiuiekca Ansys. OCHOBBI
paboTel ¢ HHTEpPEcOM, OCHOBHBIC MOIYIIH, CIOCOOBI MMOCTPOCHHSI TeOMETpHH. PemeHne mpocreiimeit
3a]auyd CTATMYECKOW MPOYHOCTH M COIOCTABJICHUE IOJYYCHHBIX PE3YJIbTAaTOB C aHAIUTHYECKUM
peleHUEeM.

®opma mpoBeAeHUS 3aHATUN: U3JI0KEeHUE HH(DOPMAIINHY, PEIICHUE 3a/1a, JUCKYCCHUS.

3anatue 2. Pemenue crartmueckoil 3amaun B Ansys Mechanicalu Ansys Workbench, wnx
COIIOCTaBJICHHUE.

dopma nmpoBeAECHUS 3aHATUN: U3JI0KEeHUE HH(OPMAIINHY, PEIICHUE 3a/1a, JUCKYCCHUS.

Pa3nen 2. OcHOBBI MOJI€JIMPOBAHNUSI METOOM KOHEYHBIX 3JIeMEHTOB

IIpakTnuyeckne 3ansaTus — 12 yacos.

3anatue 1. T'eomerpuueckoe wmozenupoBanne B Mechanical/DesignModeler/Spaceclaim,
MOCTPOEHHE KOHEYHO-JIEMEHTHOM CeTKH. PeleHune craTMueckoi 3ajaud Ha OOLIyI0 NMPOYHOCTh U
nedopmaruBHOCTh. [TocTIpoIIeCCHHT.

dopma poBeeHUS 3aHATUN: U3JI0KEeHUE HH(DOPMAIINHY, PEIICHUE 3a/1a, JUCKYCCHUS.
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3amsatue 2. ['eomerpuyeckoe mopenupoBanue B Mechanical/DesignModeler/Spaceclaim,
MOCTPOEHHE KOHEYHO-JIEMEHTHON CeTKH. PeleHune craTMueckoi 3ajaud Ha OOLIyI0 NMPOYHOCTh U
nedopmaruBHOCTB. [TocTIpOIIECCHHT.

dopma mpoBeAeHUS 3aHATUN: U3JI0KEeHUE HH(DOPMAIINHY, PEIICHUE 3a/1a, JUCKYCCHUS.

3anarue 3. MoaenupoBaHHE HEIMHEHHON CTaTUYeCKO# 3amayd, pa3d00p TUIMUYHBIX OLIMOOK
IIPU PELICHUH CTATUYECKUX 3aJad.

®opma mpoBeAeHUS 3aHATUN: U3JI0KEeHUE HH(DOPMAIINHU, PEIICHUE 3a/1a, JUCKYCCHUS.

3ansatue 4. MojenupoBaHue 3aad C CO CJIOKHBIMM TPAaHMUYHBIMH YCIOBUSIMHU, COIIPSIKEHHE
CETOK.

dopma mpoBeAeHUS 3aHATUN: U3JI0KEeHUE HH(OPMAIINHY, PEIICHUE 3a/1a, JUCKYCCHUS.

3anstue 5. MoaenupoBaHue 3a/adyd C KOHTAaKTHBIM B3aUMOJIEHCTBHEM: 3agava lepma B
IIJIOCKOY TIOCTAHOBKE.

dopma mpoBeAeHUS 3aHATUN: U3JI0KEeHNE HH(OPMAIINHY, PEIICHUE 3a/1a, JUCKYCCHUS.

3anstue 6. Pelienne MHAMBUyalbHBIX 3324 HA CTATUYECKYIO IPOYHOCTD.

dopma mpoBeAeHUS 3aHATUN: U3JI0KEeHHE HH(OPMAIINY, PEIICHUE 3a/1a, JUCKYCCHUS.

Paznen 3. MoaenupoBaHue nmpoueccoB 00padoTKM MeTAJJIOB J1aBJIeHHEM

IIpakTnuyeckue 3ansaTus — 18 yacos

3anatue 1. MopenupoBaHue mpolecca TMOKM JIMCTOBOTO Marepuaia. PemieHuwe 3amaum B
IUIOCKOM W OOBEMHOM MOCTAaHOBKE. AHANU3 pPE3YyJIbTaTOB U HAmNpsKEHHO-Ie(POPMHUPOBAHHOTO
COCTOSIHUSL.

dopma mpoBeAeHUS 3aHATUN: U3JI0KEeHHE HH(OPMAIINHY, PEIICHUE 3a/1a, JUCKYCCHUS.

3anarue 2. PemeHne MHIMBUAYaJIbHBIX 3a/a4 C MOJEIMPOBAHUEM IIPOILIECCOB 00pabOTKU
METaJJIOB 1aBJICHUEM.

dopma mpoBeAeHUS 3aHATUN: U3JI0KEeHUE HH(DOPMAIINHY, PEIICHUE 3a/1a, JUCKYCCHUS.

3anatue 3. PemeHne MHAMBHUAYaJIbHBIX 3a/1a4 C MOJEIMPOBAHUEM IIPOILIECCOB 00pabOTKU
METaJJIOB 1aBJICHUEM.

dopma mpoBeeHUS 3aHATUN: U3JI0KEeHUE HH(OPMAIINHY, PEIICHUE 3a/1a, JUCKYCCHUS.

3ansatue 4. MognenupoBaHue Ipolecca OCaAKUd LWIMHAPUYECKOM 3aroTOBKH. AHaIN3
pe3yabTaTOB U HAPSHKEHHO-E(POPMHUPOBAHHOTO COCTOSHUSI.

dopma mpoBeAeHUS 3aHATUN: U3JI0KeHNE HH(OPMAIINHY, PEIICHUE 3a/1a, JUCKYCCHUS.

3anatue 5. PemeHne MHIMBUAYaJIbHBIX 3a/a4 C MOJEIMPOBAHUEM IPOILIECCOB 00pabOTKU
METaJJIOB 1aBJIEHUEM.

dopma nmpoBeAeHUS 3aHATUN: U3JI0KEeHUE HH(OPMAIINHU, PEIICHUE 3a/1a, JUCKYCCHUS.

3anatue 6. PemeHne MHIMBUAYaJIbHBIX 3a/a4 C MOJEIMPOBAHUEM IIPOLIECCOB 00pabOTKU
METaJJIOB 1aBJICHUEM.

dopma mpoBeAeHUS 3aHATUN: U3JI0KEeHUE HH(OPMAIINHU, PEIICHUE 3a/1a, JUCKYCCHUS.

3anstre 7. MonaenupoBaHUe TpoOIecca BBITSHKKA 0e3 yroHeHus. MojaenupoBaHUE Tpolecca
o0xrMa. AHaIM3 pe3ynbTaToOB M HAPSHKEHHO-1E(POPMHUPOBAHHOTO COCTOSIHHUS.

®opma nmpoBeAeHUS 3aHATUN: U3JI0KEeHHE HH(OPMAIINHU, PEIICHUE 3a/1a, JUCKYCCHUS.

3anarue 8. PemeHne MHIMBUAYaJIbHBIX 3a/a4 C MOJEIMPOBAHUEM IIPOILIECCOB 00pabOTKU
METaJJIOB 1aBJIEHUEM.

dopma mpoBeAeHUS 3aHATUN: U3JI0KEeHNE HH(OPMAIINHY, PEIICHUE 3a/1a, JUCKYCCHUS.

3anatue 9. PemeHne MHIMBUAYaJIbHBIX 3a/a4 C MOJEIMPOBAHUEM IPOILIECCOB 00pabOTKU
METaJJIOB 1aBJICHUEM.

®opma mpoBeAECHUS 3aHATUN: U3JI0KEeHUE HH(DOPMAIINHU, PEIICHUE 3a/1a, JUCKYCCHUS.
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[Tpunoxxenue 3
K paboueil mporpamme TUCIUITITHHEI

«HucneHHble METOABI PELICHUS 3a/1a4 TPUKIATHON MEXAHUKH

YYEBHO-METO/JMYECKOE OBECIHEYEHUE CAMOCTOSTEJABHON PABOTHI
PexoMeHaa1MH 10 0CBOEHHIO JTMCUHMILIMHBI JJIA CTYI€HTA

TpynoemkocTs 0CBOEHMS TUCLUILIMHBL cocTaBiseT 108 vacoB, U3 HuUX 34 yaca ayqUTOPHBIX 3aHATHN U 74 4Yaca, OTBEACHHBIX Ha CaMOCTOSTEIbHYIO

paboTy cTyaeHTa.

Pexomennamuu mo pacnpeaeneHlio yaeOHOro BpeMeHH 110 BUJIaM CaMOCTOSITEIbHOM paboThI U pa3zienaM AUCHUILUINHBI IPUBECHBI B TaOJIHIIE.

KoHTposib 0CBOCHUS AUCIUTUIMHBI TIPOU3BOJUTCS B COOTBETCTBHUH ¢ Il00KeHnEeM 0 TeKyIieM, pyOes>KHOM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXKYTOUHOM
aTTecTanuu 00yJaronmXxcs.
@opMbI KOHTPOJIS M KPUTEPUH OLICHUBAHUS IpuBesieHb! B 1.4 Paboueit mporpammsl U B [Ipunoxxennu 5 k Paboyeii mporpamme.

Bun paéorni

Conepxxanue (mepe4eHb BOIPOCOB)

TpynoeMKoCTb,
Jac.

Pexkomenganun

Paznen 1. O0mee npeacTaB/ieHHe 0 YMCJIEHHBIX METOIAX

N3yuyenune conepxanus
[IPAKTUYECKUX 3aHATUI

OCHOBHBIE ITIOHSITUSI YUCIECHHOT'O MOACIIMPOBAHUA.
ba3oBeie OCHOBBI PAaOOTEI B MPOrPAMMHOM KOMILIEKCE
Ansys.

N3yuenne marepuana mo peKOMEHIOBAHHOU
JUTeparype.

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

Paznen 2. OcCHOBBI MO/ICTHPOBAHUS METOAOM

KOHCYHBIX 3JICMECHTOB

N3yuyenue conepxanus
[IPAKTUYECKUX 3aHATUI

Pa3nes 2. OcHOBBI MOJI€JIMPOBAHUSI METOA0M KOHEYHBIX
3JIeMEHTOB

OO11ee mpeacTaBIeHUE O METOJIE KOHEUHBIX 3JIEMEHTOB.
Knaccel peIracMbIX 3a1a4 U BUJbI aHAJIHN34a.
I'eoMeTprueckoe MOJEIMPOBAHUE M MOCTPOEHUE KOHEUHO-

N3yuenne marepuana mo peKOMEHIOBAHHOU
JUTeparype.

WutepHer-pecypest: http://e.lanbook.com,
www.library.voenmeh.ru

JIEMEHTHON CETKHM. 3aJlaHue TpaHUYHbIX YCIOBUH H 14
XapakTepuUCTUK Marepuana. IlocTmporeccuHr W aHalu3
HaNpsHKEHHO-1E(OPMHUPOBAHHOTO COCTOSIHUSI.
Pemrenue 3a7a4 B JMHAMHYECKON ITOCTAaHOBKE.
Hcnonp30BaHue MOAMOICTUPOBAHUS.
OO11ee mpeacTaBIeHUE O MEXaHUKE pa3pyIIeHusI.
Odopmienue oTuéra
I10 BBIIIOJIHEHHOU 26
MPAKTUYECKON paboTe
Wroro no pazpeny 2 40
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Paznen 3. MoaenupoBanue npoueccoB 00padoTKM METAJJIOB 1aBJIeHHEM

N3yuyenue conepxanus
[IPAKTUYECKUX 3aHATUN

Mo nenupoBanue Tporecca THOKH JIMCTOBOTO MaTepuaa.
MogenupoBanue mpolecca OCAaAKd  UMIMHIPUYECKOU

N3ydyenne marepuana mo peKOMEHIOBAHHOU
JIATEpaType.

3arOTOBKH. 10 WuTepuer-pecypcest: http://e.lanbook.com,
MoaenupoBaHue Mporecca BEITSHKKU 0e3 yTOHEHUSI. www.library.voenmeh.ru
MopaenupoBaHue npolecca 00KIUMa.
Odopmienue oTuéra
10 BBITIOJIHEHHOM 16
MPAKTUYECKON paboTe
Wroro no pazpeny 2 26
Hroro 74
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[Tpunoxxenue 4
K paboueil mporpamme TUCIUITITHHBI
«YucneHHbple METOIbI PELICHUS 3a/1a4 PUKIIATHON MEXaHUKI»

MeToaudeckue YKazaHud NJis oﬁyqamumxcn 10 OCBOCHHUIO JTUCHUIIINHDBI

Bug yuebHbIx

Oprarmsaunﬁ ACATCIBHOCTU CTYACHTA

3aHATUN
ITpaxTryeckue PaCCMOTpeHHe BapHaHTOB M TIIOpsiAKAa BBINOJHCHHUSA ITOCTABJICHHBIX
3aHATHUS 3aJjaHUl 110 OCHOBHOM M BCIIOMOT'aTEIbHOW JIUTEPATypE
WnnuBunyaneHble W3ydyeHne OCHOBHOW M BCIOMOTATENBHOM JIMTEPATYpbl, a TaKkKe
3a7aHUS MAaTEPUAJIOB JEKIIMOHHBIX 3aHATHI.

[Nonroroska k
g depeHIUpoBaHH
OMYy 3a4ery

W3yuenne OCHOBHOM UM BCIIOMOTaTEIbHOM JIUTEpaTypbl, a TaKXKe
MaTepHAaIOB JICKIIUOHHBIX 3aHATUI 1 OTYETOB BBHITIOJHEHHBIX PaboT.
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IIpunoxenue 5
K paboueil mporpamme TUCIUITITHHBI
«YucneHHbple METOIbI PELICHUS 3a/1a4 IPUKIIAHON MEXaHUKI»

®OH/IAbI OHEHOYHbIX CPEJICTB

OrneHrBaHue ypOBHS Y4€OHBIX JOCTHXKEHHH CTYJ€HTa OCYIIECTBIISIETCS B BUAE TEKYILETO,
PyOEXKHOTO M MPOMEXYTOUHOTO KOHTpoJst B cooTBeTcTBUU ¢ [TIOJIOXKEHUWEM o0 npoBeneHun
TEKYyLIEro KOHTPOJIA YCIIEBAEMOCTH M IIPOMEXYTOYHOM arrecrauuu CTyaeHToB bI'TY
«BOEHMEX».

@OoH/BI OLICHOYHBIX CPEICTB, MMO3BOJIAIONINE OLIEHUTH PE3YAbTaThl OOyUeHHs MO JaHHOU
JIMCUUIUIMHE, BKIIOYAIOT B ce0st 3 MPaKTHYECKUX 3aaHus, Ul BHITIOJTHEHUS KOTOPBIX HMEETCSI:

o I13-1 — KOMIUIEKT BapMaHTOB MOJEJIMPOBAHMSI 3a/1a4l Ha CTATUYECKYIO IPOYHOCTb;
o [13-2 — KOMIIJIEKT BapHMaHTOB MOJEIMPOBAHUS 3aJaud HA CTATUYECKYIO IIPOYHOCTH CO
CJIOKHBIMU TPAHUYHBIMH YCIIOBUSIMH;

o [13-3 — KOMIUJIEKT BapHMaHTOB MOJEIMPOBAHHUS 33Ja4yM Ipolecca 0OpabOTKH METaJIoB

JIaBJICHUEM.

IMacnopr ¢oHaa OLIECHOYHBIX CPEACTB

AYJINTOPHBIE 3 = ©

3AHATUA B SE |2

8 KOHTAKTHOM ®OPME | 2 8 E 5 )

= T = = 5 T

B & o EE| 22| 2
oo 2 HANMEHOBAHHME PA3JIENIOB | ~ . >§ 2|5 g o
& E A~ U TUJAKTHYECKHUX S8 o < | 2 2|E £ S5 &= =
< Fl<B | U= @) =

= = =

jan)

Pazgen 1. «O0mee npeacrasienne o ;

YHCJIEHHBIX METOAAX) l:l

1.1 OcHOBHBIE MOHSTHS YHCIEHHOIO a

4181 MOJIEIUPOBAHUS 12 4 - 4 - 8 10% E’
1.2 bazoBble  OCHOBBI ~ pabOTBHI B -

IIPOrpaMMHOM KOMILIEKCE ANsys E’
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Pazgen 2. OcHOBBI MOEJIMPOBAHNS
MEeTOA0M KOHEYHBIX 3JIeMEHTOB

2.1 Obuiee mpeacTaBlIeHHE O METOAE
KOHEYHBIX JIEMEHTOB

2.2 Knaccsl penraeMsix 3afad ¥ BUABI
aHaJn3a

2.3 T'eoMeTpUUECKOE MOAEIUPOBAHUE
U IOCTPOEHHE KOHEYHO-3JIEMEHTHON
CEeTKH

2.4 3agaHue rpaHUYHBIX YCIOBUM

2.5 3aganue XapaKTEPUCTUK
MaTepHana.

2.6 IloctmpoueccuHr W aHAIW3
HaNpspKEHHO-1e)OPMUPOBAHHOT O
COCTOSIHHS

2.7 Pemenue 3afad B AUHAMHYECKON
MIOCTaHOBKE

2.8 HWcnonezoBanue
TIOZIMOJIEITUP OBAHUS

2.9 OO0mee  mpencraBieHHE O
MEXaHHUKE pa3pyLeHUs

2.10 OcHOBBI MOAETUPOBAHUS 3a]ad
THIPOTra30inHAMUKH

2.11 Ocnoel APDL

52| 12 | - | 12 - 40 | 50%

3-1,113-2, 113-3

Pazpnen 3. MopeaupoBanue
NnpoueccoB 00padoOTKU MeTaJLI0OB
JAaBJIeHUEM

3.1 MonenupoBanue mporuecca THOKH
JIMCTOBOI'O MaTepuaia

4 8 3 | 3.2 MoaenupoBanue npoiecca ocaaku | 44 18 - 18 — 26 40%
LWIMHAPHYECKOH 3arOTOBKH

3.3 MoaenupoBaHue mporecca
BBITSDKKH 0€3 yTOHEHUS

3.4 MoaenupoBaHue rporecca
0o0xmIMa

113-3

BCEI'O 1O JUCHUIIINHE 108 | 34 |- | 34 - 74 100%

Kpurepun onennBanus

IIpakTHYeckoe 3aaHue

HpaKTI/IquKOC 3aaHuC CJIICAYCT CUUTATh MOJHOCTBIO BBINIOJHCHHBIM, CCJIM IOCTPOCHA
KOHCYHO-3JICMCHTHAas1 MOJCJIb (HOCTpOCHa KOHCYHO-3JICMCHTHAd CCTKa, 3adaHbl T'PpaHUYHBLIC
YCIIOBUS M TTapaMeTphl PEIICHUS ), BHIMIOJIHEH €€ pacuéT ¢ BHIBOJIOM HEOOXOIUMBIX Pe3yJIbTaTOB
(B 3aBUCHUMOCTM OT BapHaHTa 33JaHUs: HANPSHKEHHO-IE(POPMHUPOBAHHOE COCTOSHHE,
peaM3yronIuecs: yCHIIns/peakiinu, nedopMalii), BHITIOTHEH OTYET C ONMUCAHHEM KOHEYHO-
DJIEMEHTHOM MOJCIIN, aHAJIM30M HOJTYYCHHBIX PC3YJIbTATOB U COMMOCTABJIICHUCM C AHAJIMTUYCCKUM
pelIeHneM (YUCIEHHO-aHAIUTUYECKUM PELIEHUEM, PE3YIbTaTOM SKCIEPUMEHTA U T.II).

JudpepeHIUpOBaHHBIN 324€T

Onenka 3a nuddepeHIupoBaHHBI 3a4€T ONpeneNnsIeTcss KOJWYECTBOM 3aJaHUd U
MIOJIHOTOM MX BBINOJIHEHUA. OLIEHKA «3a4TE€HO-OTIINYHO» BBICTABIISIETCS 32 MOJHOE BBINIOJHEHUE
TPEX IPETyCMOTPEHHBIX MJIaHOM 3aaHuil. OlleHKa «3a4TEHO-XOPOLIO» BBICTABIISAETCS 3a IOJHOE
BbINIOJIHEHWE 3agaHus I13-3 u  ogHoro w3 aAByx ocraBmuxcsa. OneHka «3ayTeHo-
YIOBJIETBOPUTENBHO» BBICTABIIAECTCA 3a IIOJIHOE BBINOJIHEHHE 3amaHus I13-3 m uacTuuHOE
BBITIOJTHEHHE €11E OJHOIO U3 OCTABIIMXCSA IBYX 3aJaHUM.
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IMpunoxenue 6
K paboueii mporpaMme JUCLMIIHHBI
«UMCneHHbIe METObI PELIeHHs 3a71ay MPUKIATHOH MEXaHUKH»

CITPABKA
o naamuuu B 6ubanorexe BI'TY «BOEHMEX» um. /I.®. YeruHosa y4ebHoi

JHTEepPaTyphbi

1. HaumeHoBaHue AUCLMIUIMHBI YHCJIEHHBIE METOABLI pelmeHus 322" NPHKIATHON

MEXAHHKH.

2. Kadenpa: E4 «Bricoko3HepreTHIeCKHe yCTPOHCTBA ABTOMATHYECKHUX CHCTEM
3. IlepeveHb OCHOBHOI y4eOHOI THTEPATYPHI:

3.1. Muxenepuniii anaimus B ANSYS Workbench [Dnextponnsiit pecypc] : yuebnoe
nocobue [mna sysos]. U. 1/ B. A Bpysaka [u ap.] ; Camap. roc. TexH. yH-T. - DJIEKTPOH.
texcroBbie maH. - Camapa : M3a-so CamI'TV, 2010. - 1 31, jKecTK. IMCK : UB. : rpad., cxemsl,
Tabn. - DnekTpoH. Bepcus new. nydnukauny \\lib_server\elres\elr02183.pdf. - Bubmuorp.: ¢c. 270.
- Bonpoce! aisi caMOTPOBEPKH M MPAKTHY, 3a/laHus: B KOHUeE rnas. - ['noccapwmii: ¢. 255-269. -
ISBN 978-5-7964-1392-0.

3.2. Unxenepuniii anaans B ANSYS Workbench [Daextponnsiii pecype] : yuebnoe
nocobue [ans Bysos]. U. I1/ B. A. Bpysika, B. I'. ®@okun, 5. B. Kypaesa ; Camap. roc. TexH. yH-
T. - DnekTpoH. TekcToBkie naH. - Camapa : M3n-Bo CamI'TV, 2013. - 1 an. xecTk. auck : rpad.,
cxembl, Tadm., obp. - \\Lib_server\elres\elr02899.pdf. - Bompock! ajisi camOnpoBepkH: B KOHLE
rnas. - ISBN 978-5-7964-1613-6.

4. IlepeueHb AOMONHUTENBHOH JTUTEPATYPHI:

4.1. Bacos, Koncrantun Auapeesnu. I'paputeckuii nnrepdeiic komniexkca ANSYS
[DnexTponnmiii pecype] : [camoyunrens)] / K. A. Bacos. - DnexTpoH. TekcToBbie aaH. - M. : JIMK
IIpecc, 2006. - 1 an. xecTk. muck : us. : cxembl, 00p. - \\lib_server\elres\elr01148.djvu. -
Bubmworp.: c. 246-247. - ISBN 5-94074-074-X

4.2 Masnos, Anexcanap CeménoBnu. Pelienue 3a1ay MeXaHUKH 1eHOPMHUPYEMOTO
tépaoro Tena B nmporpamme ANSYS [Texcr] : npaktuxywm [ans Bysos] / A. C. ITasnos ; BI'TY
"BOEHMEX" um. /1. @. Ycrunosa. - U3a. 2-e, ucnp. u gom. - CII6. : [6. n.], 2020. - 33 ¢. : 00p.,
cxembl, Tabn. (42 9k3.).

4.3. Masaos, Anexkcanap CeménoBuu. Pemenne 3amau mexanuku aedopmupyemoro
TBépIOro Tena B nporpamme ANSYS [DnektpouHsiii pecype] : mpakTukym [ans Bysos] / A. C.
[Tasnos ; BI'TY "BOEHMEX" um. J1. ®. YcruHosa. - Usn. 2-e, MCIIP. M JOM. - DJIEeKTPOH.
tekcroBblie maH. - CI16. : [6. n.], 2020. - 1 1. kecTk. ANCK : 0Op., cXembl, Tab1. - DIEKTPOH.
Bepcust ned. nmyGnukauun \\lib_server\elres\elr03169.pdf.

-

(Cecuna H.B.)

Hupexrop Gubnuorexku é
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IIpunoxenue 7
K paboueil mporpamme TUCIUITITHHBI
«YucneHHbple METOIbI PELICHUS 3a/1a4 PUKIIAHON MEXaHUKH»

JIUCT UBMEHEHMI, BHOCUMbIX B PABOUYIO [TPOIPAMMY
HA 202 /202 YYEBHBIN I'O/J]

B paGouyro mporpammy BHECEHBI CIEIYIOLINE U3MEHEHUS:

Bce u3menenust pabouell mporpaMmbl pacCMOTpPEHbI M OJOOpeHBl Ha 3aceJaHuu Kadeapbl-

paspabotunka E4 «  » 202 T

3aBemyromuii kadeapoit / /
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