MuHHCTEPCTBO HaykH H Beiciuero obpasosanua Poccuiickoit Peaepalvi
(peneparbHOE rocyaapcTBeHHOe GIO.ZE?KEIHOIE 00pa3oBaTebHOE YYPEXICHHE BRICILETO obpazosaHus
«BAJITHHCKHH ITOCYJIAPCTBEHHBIH TEXHHYECKHH YHUBEPCHUTET « BOEHMEX»

um. JL.®. YCTHHOBA»

YTBEPXJIAKO

ITepesiif npopeKTOp -
npopekTop no obpasoBaTeabHOH
NeATENbHOCTH

J‘.l

Boponaskun B.A.
2020

Hanpas./ieHHe NoAroToBKH
Kpaandpukauus

[Tpoduis

Dopma obyueHus
@akyabTer
Beinyckawomas kadeapa
Kadeapa-paspaborunx

pabo4eit mporpaMmbi

15.04.03 Ilpukaagnasi MeXaHHKA

Marucrp

Mexanuka npoueccoB 06paboTKH JaB/IeHHEM

Ounasn

E «Opyxkue u cHcTeMbl BOOPYKEHH»

E4 — BoicoK0IHepreTnYecKne ycrpoiicTBa aBTOMaTHYECKHX CHCTEM

E4 — BeicokosHeprerHyeckHe ycTpoiicTBa aBTOMATHYECKHX CHCTEM

]

YACBI (110 HAJIMYMIO BHIOB 3AHSITHIN)
w
= AYJIUTOPHBIE . =
Q .
g IAHSITHS CAMOCTOSTEJIBHAS PABOTA g
==| = = = [AVIMTOPHb z
o E |8E| & Z 2| IPAKTHKYM : . z
- S =| = == o} - g o) °
S| 8 |55 2= ==l 2= é = |2 |& 3
Z| 2 |&=| 2% = [OF = = B [Ee|Eel= g
= | =zl =, © =l B= | 2 [BE| © < : °
o Z|l a8 = §«t< &= =] - & |OE|QE|AE =
RE| 858 = & o = 2 lux| = 2 (221 =2Q | we e
<« N QU £ oz £« T |== Q .| x2 £ = ~ =
- e - = (& = = | -] = ~EE=N =
= B = |- E = e |9Q=~|F =~ 8 =
= - p z |z @B @) %g -
) - = =5 - (==
= E o = = E =
1] 1 3 | 108 | 34 - -1 34 - - | 74 - - - 74 - 3AYET

HavansHHMK O0T/I€a OCHOBHBIX
00pa3zoBarelIbHBIX IPOrpaMm
N / A.A.Pycuna

CAHKT -IIETEPBYPI'



JIMCT COT'JTACOBAHUA
‘'obopomnas cmopona mumynsHo2o aucma/

PaGouas nporpaMma cocTaBJ/ieHa B COOTBETCTBHH C:
tpeboBanusaMu  PeaepalbHOTO rocyaapcTBeHHOro o0pa3oBaTeNbHOTO  CTaHAApTa
Beiciero obpasopanus (®I'OC BO) mno Hanpaenenuio moarotoBku 15.04.03 IIpuxinagnas
MEeXaHHKa, YTBEPKIEHHOro npukasoM MunobGprayku or 21.11.2014 Ne 1490 (3apeructpupoBaH
Muaroctom Pocenn 16.12.2014, perucrpannonnstii Ne 35191):
[TopsiikOoM oOpraHu3allid HM  OCYIIECTBIEHHS oOpa3oBaTelNbHOM JEATENBHOCTH I10

obpasoBaTeIbHBIM [IporpaMMaM Bbicliero ofpasoBaHus — mporpamMvam OakanaBpHara,
nmporpaMMaM  CHelHaldTeTa, INporpaMMaM  MarucTpaTyphl, ymé}mennsm NpHKa3oM
MunoOpHaykn Poccun ot 05.04.2017 ‘Ng 30‘1_ (3apeructpupoBan Munioctom Poccuu
14.07.2017, peructpaunonnsit Ne 47415);

[Tonoxenuem 006 obpazoBaTensHbIX mnporpamMmax OakanaBpuara, CHENHATHTETa W
maructparypsl B BI'TY «BOEHMEX» um. JI.®. YcruHOBa, YTBEPKIACHHBIM IPHKa30M OT
01.09.2017 Ne 319-0O.
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1. EJIX OCBOEHUA JUCHUITJINHBI

[{enbto OCBOEHUS TUCUUIUIMHBI SBJISIETCS (POPMUPOBAHUE CIEAYIOIINX KOMIETCHIIHIA:

oomekyabTypHoii OK-04 — cmocoOHOCTH  HMCIHOJIB30BaTh  OCHOBHBIC  3aKOHBI
€CTECTBCHHOHAYYHBIX JUCIHILUIUH B MPOPECCHOHAIBHON CSITENbHOCTH, MPUMEHITH METOIbI
MaTeMaTUYeCKOro W KOMIIBIOTEPHOIO MOJCIHUPOBAHUA B TEOPETUYECKHMX M  PaCYETHO-
AKCIIEPUMEHTAJIbHBIX UCCIICIOBAHUSX;

o0menpodgeccnoHATbHOM:

OIIK-02 — crocoOHOCTh MPUMEHSTh COBPEMEHHBIE METO/bl MCCIICIOBAHHUS, OLICHUBATh U
MIPEJICTaBIIATh PE3YNbTAThl BHITOJIHEHHON paboThI;

npodeccuoHAILHOM:

[IK-11 — TOTOBHOCTH CaMOCTOSITENILHO AaJalTUPOBATh W BHEIAPSITH COBPEMEHHBIE
HAayKOEMKHE  KOMIIBIOTEPHBIE  TEXHOJOTMU  MPUKIATHOM  MEXaHUKU C  DJIEMEHTaMHu
MYJIbTHAUCIUIUIMHAPHOTO aHAIN3a JIJISl PEILICHUSI CJI0KHBIX HAYYHO-TEXHUYECKUX 3aJ1a4 CO3AaHUs
TEXHUKH HOBOTO TOKOJICHUS: MAIIUH, KOHCTPYKUMH, KOMIIO3UTHBIX CTPYKTYpP, COOPYKECHHH,
YCTaHOBOK, arperaToB, 000pyA0BaHus, IPUOOPOB U anmaparypsl.

DOopMUPOBAHUIO YKA3aHHBIX KOMIIETEHIIUHN CITY’)KUT JJOCTUKEHHE CIEAYIOUIUX PE3yIbTaTOB
o0Opa3zoBaHMS:

3HAHUSA:

METOJIOB MATeMAaTUYECKOTO M KOMIBIOTEPHOTO MOJICIHPOBAHUS MPOILECCOB 00pabOTKH
nasieaneM (OK-04, OTIK-02, TTK-11);

HOBBIX COBPEMEHHBIX METOJOB H  CPEICTB TMPOBEICHUS  IKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM C HCIIOJIb30BAHUEM KOMIIBIOTEPHOIO MOJEIUPOBAaHUS IPOLECCOB 00pabOTKU
nasieaneM (OK-04, OTIK-02, TTK-11);

YMEHUS:

MPUMEHSTh CUCTEMbI KOMITBIOTEPHOTO MPOEKTUPOBAHUS U KOMITBIOTEPHOTO MHKUHUPHUHTA
(CAD/CAE-cucremsl) ans 3(p@eKTUBHOTO pelieHus: NpodeccHoHaNbHBIX 3a7ady B 00JacTH
o0paboTku metamioB gasienueM (OK-04, OIIK-02, TTK-11);

KOMITBIOTEPHOT'O MOJIEIMPOBaHUs TMpoleccoB obpabotku nasiaeHueM (OK-04, OIIK-02,
IK-11);

HaBBIKH: TPUMEHATh (U3NKO-MATEeMaTHYECKUW ammapar, pe3yiabTaThl TEOPETHUYECKHX,
pPacyeTHBIX M OKCIIEPUMEHTAIBHBIX HCCICAOBAHUI MPU MATEeMAaTHYECKOM M KOMITBIOTEPHOM
MOJICIMPOBaHUH TIporieccoB 00padoTku nasnenneM (OK-04, OIIK-02, ITK-11).

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII BO

Huctunnuna «MaTemMaTH4eckoe MOJCIUPOBAHUE TPOIECCOB O0OpabOTKM METaJIoB
JABJICHUEM» SIBJIICTCS JUCHUIUIMHOW BapuaTUBHOW yacTu (1O BbIOOpPY cTyaeHTa) broka 1
JucuummuHel (MOYN).

Hucuunnuna uurtaerca BO BTopoM cemecTtpe. CoaepikaHue AMCHUIUIMHBI JIOMOJHSIET
TUCHUIUTNHY «MeTOIbI UCCIIeIOBaHNS HANIPSKEHHO-1e()OPMHUPOBAHHOTO COCTOSIHUS B MPOIIECcCax
00pabOTKM METaJNIOB IaBICHHUEM) H SBISETCS OCHOBOM ISl HECKOJIBKUX pa3/ie]iOB YUTaeMOU B 3
ceMecTpe MUCHUILUIMHBI «MeXaHHuKa MPOIeccCOoB 00pabOTKH TaBICHUEM) W BBITTOJIHEHHS HAyYHO-
HCCTIeI0BATENbCKOM paboThI cTyieHTa B 1 u 3 cemecTpax.



3. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHbI

OO01mmas Tpy10eMKOCTh TUCIUIUTHHBI COCTABISIET 3 3a4eTHRIX equHUIbI, 108 Jacos.

3.1. Conep:xanue (IUIAKTUKA) TUCIUNIMHBI

MPOLIECCOB 00PabOTKH
METaJIJIOB JIaBJICHUEM

Peanusanus MeTo10B MOJENMPOBAaHUS B BUJE TPOrPAMMHBIX

komriuiekcoB (DEFORM, Q-FORM, ANSYS u np.)

< AyauTopHbIe 3aHATHA | 5 8 ®opmnp OBaH%e
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1 1 |1 BBenenue. 3agauu, peniacMolie 6 | 2 2 4 10 |10 |10
MIPY MOJEITUPOBAHUM MPOLIECCOB D | % | %
00paboTKH METAILIIOB
JTABJICHUEM.
2 | MeToabl Mo1eJIMPOBAHMS 12| 2 2 10 |10 |10 |10
npoueccoB 00padoTKn D | % | %
MeTAJLI0B 1aBJIEHHEM.
XapakTepucTHKa METOIOB, UX
OCHOBHBIX TMOJIOKEHUH.
Peanuzanus metoio
MOJICTTUPOBAHUS B BUIC
MPOrPaMMHBIX KOMIUIEKCOB
(DEFORM, Q-FORM, ANSYS
u Jp.)
3 | IlporpaMMHBIii KOMILJIEKC 34| 4 4 30 {30 |30 |30
DEFORM. D | % | %
W3ydeHue o011ero pykoBocTBa
1o paboTe ¢ NHKEHEPHBIM
MPOTPaMMHBIM KOMITJIEKCOM
DEFORM.
4 | Pemenue 3ax1a4 B DEFORM. 56 |26 26 30 {40 |40 |40
Pemenue 3aa4 pa3an4Horo D | % | %
THUTIA JJIs1 IOTyYeHUs] HAaBBIKOB
paboTHI IO PENIEHUIO YaCTHBIX
3a/ad.
Bcero 108 |34 | - | 34 74 [100% |100%]100%
3.2. AyIMTOpHBIii NPAKTUKYM
No Howmep n O06beM,
o/ | FAMMEHOBAHHE pasena Tema npakTUYECKOTO 3aHITH ayn.
JUCITUTUTAHBI JacoB
Baesene 3amaun, pemiaeMple TPU  MOJCIUPOBAHUM  TMPOIIECCOB ’
00pabOTKH METAJNIOB JaBJICHUEM.
Mertobl N
XapakTepucTuka METOAOB, WX OCHOBHBIX ITOJOXKCHHM.
MOJICTTUPOBAHUS P




IIporpamMMHBIi

N3ydenne ob1miero pykoBoJCTBa MO paboTe ¢ MHKEHEPHBIM

3 | kommiekc DEFORM 4
nporpamMHbIM Komiiekcom DEFORM.
Coznanue HOBOM 3aauu. IMIopT reoMeTpuuecKoi MOJENN 2
[IpoBepka u KOpPEKTUPOBKA FT€OMETPUHI 2
I'enepamuss  cetku  K3O.  T'eomerpuueckass  Mojeb 2
WHCTPYMEHTA
OxoHYaHHEe MOJATOTOBKU UCXOAHBIX JTAHHBIX 2
3anyck pacuera. [Toctnpoueccop 2
Pacyer koBKM U MOCTIpOLIECCOD 2
KBampatHoe komnbio. KoBka — mepeHoc oOT meyd K )

4 PD%H;%?;/ISMM B UHCTPYMEHTY
KoBka — 3a7iepKka Ha HH)KHEM IITaMIIe 2
KoBka — 3amena mrtamna u yaap 2. AHaiIu3 HaIpsiKEHHOTO )
COCTOSIHUSI HHCTPYMEHTA
N3HOC pabouero HHCTpyMEHTA 2
Paspymienne MeMOpaHbl 1O JEHCTBHEM BHYTPEHHETO )
JTaBJICHUS
OO6cyxneHnue Tekymero cocrosHus pador. CocraBineHue )
oTyeTa
3amura gomamHei paboTel. 3auer 2

Uroro: 34
3.3. CamocrosiTesanHas padora cryaenta (CPC)
Bpemsi (Jac)
Howmep u HaumeHnoBaHue pasjaeinna COIAEPXXAHUE
IUCHUIMIINHEBI YUEBHOI'O 3AJIAHUA CPC
1. Beenenune N3yueHnne pekoMeH10BaHHON 4
JTUTEPATyPHI
2. MeTo bl MOIETUPOBAHUS 10

MPOIECCOB 00PaOOTKH METAIIIOB

N3yueHnne pekoMeH0BaHHOMN

ABIEHIEM JIUTEpaTyphl
3. IIporpaMMHBIN KOMILIEKC N3yueHnue pekOMEH10BaHHON 30
DEFORM IuTepaTypsl. BeloaHeHnEe JOMAIIHETO

3a/1aHus.
4. Pemrenne 3agadu 8 DEFORM N3yuenune pekoMeH10BaHHOM 30

auTeparypsl. Beinonnenue
MPaKTUYECKHX 3a]a4 [0 TeEME
ayaMTOpHBIX 3aHsATUH. OdopmieHue
OTYeTa 10 BBIMOJIHEHHBIM IPAKTUYECKUM
3aauam

BCEI'O: 74




4. ®OPMbI KOHTPOJIsI OCBOEHUA JNCHUIIJIMHBI

I'PA®UK KOHTPOJIbHBIX MEPOIIPUATHIA

HEJIEJIM CEMECTPA
CEMECTP T T3 (4567 [8[ofw0][u][nR2][B|4][15]16] 17
113, | 3auer
1 i 113

VYcnoBHbBIE 0003HAYEHUS:
— II - mocemiaemMocCTh;

— II3 — mpakTuueckue 3a1auu;
— JI3 — nomarrHee 3a/1aHue.

Texymass arrecTanusi CTYJACHTOB NMPOM3BOAMUTCA B JUCKPETHbIE BPEMEHHbIC MHTEPBAJBI B
(dbopMe OLIEHKH MOCEIIAeMOCTH 3aHITHIA.

Py0e:xxHasi aTTecTauMs CTYJICHTOB MPOU3BOAUTCA TI0 UTOraM IMEPBOM MOJOBUHBI CEMECTpa B
(dbopMe OIEHKHU MOCEIaeMOCTH 3aHATHI, M0 UTOTaM BTOPOH MOJIOBUHBI ceMecTpa - B GopMme caauu
pelieHui TPaKTUYECKUX 3a]a4 U JIOMAITHEro 3a/1aHHUsl.

IIpoMe:KyTOYHBII KOHTPOJIb 110 Pe3yJibTaTaM CEMECTpa IO JAUCIUIUIMHE MPOXOIUT B (hopme
3a4eTa, KOTOPBIH O(OpMIISIETCS MO pe3yibTaraM pabOThl HA MPAKTHUYECKUX 3aHATHSAX (BBIIOJHCHUE
MPAKTUYECKUX 33/1a4) U BBIMOIHEHHUS TOMAIITHETO 3aJaHus.

OueHoYHbIE CPEACTBA, COJEPIKAIIME METOJbl KOHTPOJISA, IMO3BOJISIOUIME OLEHUTh PEe3yJIbTaThbl
o0pa30BaHusl MO JUCHUILTUHE, TPUBEICHBI B IPUIOKEHHUHU S.

5. YYUEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
JUCLUIJINHBI

5.1. OcHoBHas IuTEpATYpa:

1. MaByoB, Anexkcanap CeménoBuu. Perenne 3amau MexaHuku 1e(oOpMUPYyEMOTO TBEPIOTO
tena B nporpamme ANSYS [Tekct] : mpaktuxym [u1st By3oB] / A. C. [1aBnos ; BI'TY "BOEHMEX"
uM. [[. ®@. Ycrunona. - CII6. : [6. n.], 2014. - 34 c. : cxemsl, Tabiu., 0op. - ISBN 978-5-85546-825-
0 (30 3ks3.).

2. lIpakTHYeckoe PYKOBOACTBO K nporpaMMHoMy komiuiekcy DEFORM-3D [DnekTponHbIit
pecype] : yaeOHnoe nocodbwue [y By3oB| / B. C. Ilapmun [u ap.] ; Hayd. pen. 1O. b. Yeuynun ; Ypan.
dbenepas. yH-T. - DNEKTPOH. TeKCToBbIe NaH. - ExarepunOypr : U3a-so YpdVY, 2010. - 1 371. xecTk.
IMcK : 00p., cxembl, Taba. - \lib_server\elres\elr02698.pdf. - bubmuorp.: c. 265. - ISBN 978-5-321-
01772-2.

3. MaremaTnueckoe MoO/JeJHUPOBAHHE TMPOIECCOB 0OPaOOTKM METaUIOB JIaBICHUEM
yuebHoe nocobue [ams By30B] / K. M. UBanos [u ap.] ; CII6 un-T MammmHocTpoenus. - CII6. : M3a-Bo
[MNMam, 1995. - 203 c. : rpad., cxeM., puc. - bubmmorp.: c. 201-203 (95 3k3.).

5.2. lonoHUTENBHAS JIUTEPATYpA:

1. Typkuna, Haraaes PynouandoBHa. IIpoexktupoBanue B cpeae SolidWorks [Tekcr] :
npaktuyeckoe nocobue [ By3os] / H. P. Typkuna ; BI'TY "BOEHMEX" um. /I. @. YcTtuHoBa. -
CIIG. : [6. u.], 2017. - 55 c. : wept., Tabmn., oOp. - bubnuorp.: c. 50. - Ilpun.: c. 51-54. - ISBN 978-5-
906920-79-9 (38 3Kk3.).



2. OcHoBBI TpéxmepHoro moaeaupoBanus B SolidWorks [Tekcr] : mpakTuueckoe mocobue
[uist By30B] / B. U. Bonkomopos [u ap.] ; BI'TY "BOEHMEX" um. JI. ®. Ycrunona. - CII6. : [6. n.],
2017. - 75 c. : 00p., cxembl, 4epT. - budmumorp.: c. 74. - ISBN 978-5-906920-63-8 (50 3k3.).

3. O0mee pyKOBOACTBO MO paboTe ¢ MHKEHEPHBIM IporpaMMHbIM KomiiekcoM DEFORM /
.M. Taynek, E.I'. Kabynosa, K.A. ITonoxennes, A.B. JIucosckuii, A.B. MakapoB. — Ctaperit Ockou:
000 UIIK «Kupumumay, 2015. — 217 ¢. (31 pecype, kadenpa E4).

5.3. UnTepuer-pecype: http://e.lanbook.com, www.library.voenmeh.ru .

OnextpoHHbii pecypc: DEFORM-3D_Labs (Rus).

5.4. Ilporpammuoe o6ecneuenre: DEFORM, ANSYS, QFORM.

5.5. UndopmanimoHHbIE TEXHOJIOTHH, UCTIOIb3yeMbIe TIPU OCYIIECTBICHUH 00pa30BaTELHOTO
IIpoLecca: BO3MOXKHOCTD ITPOBEPKU PACUETHBIX padOT B AJIEKTPOHHOM BHJIE U KOHCYJIbTUPOBAHUE IIPU

UX HaIlMCaHUU IIOCPEICTBOM IEKTPOHHOMU ITOYTHI.
6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHbI

[TpakTHyeckue 3aHIATHs U CaMOCTOsITelIbHas paboTa CTY/IEHTOB:
1. KomnetotepHslit kiacce, 11 nepcoHanbHBIX KOMITBIOTEPOB (aya. 377).
2. KomnbroTepHslil Kj1acc, 8 mepCOHANbHBIX KOMIIBIOTEPOB (aya. 320).



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

[Ipunoxenue 1

K paboueii mporpaMmme JUCIUATUTHHBI
«MaremaTuueckoe MOJICIIMPOBaHUE MIPOIIECCOB
00pabOTKH METAIIIIOB JABICHUEM)

AHHOTAIIUSA PABOYEN TPOT PAMMBI

Hucnumimna  «MaTemMaTH4ecKoe  MOJICIMpPOBAaHUE  MpOIeccoB  00pabOTKM  METaJIoB
JaBJICHUEM» SIBJISIETCS TUCUUIUIMHON 1o BbIOOpY bsokal Jlucuumimuusl (Moaynu) y4eOHOTo IUtaHa
MOATOTOBKH TIO HAMPABICHHUIO TOATOTOBKM MarucTpoB 15.04.03 Ilpuknamgnas mexaHuka (mpoduiib
«MexaHHKa TPOIECCOB 00pabOTKU AaBiieHWeM»). ucnumumHa peanusyercs Ha «E» Qaxynbrere
«Opyxue u cucremsl Boopyxenuit» BI'TY «BOEHMEX» um. A.®. YctunoBa xkadenpoir E4
«BbIcoKO3HEpreTHYeCKNEe YCTPONCTBA aBTOMAaTUYECKUX CUCTEM.

HucnunnuHa HameneHa Ha ¢opMHupoBaHHE OOMIEKynbTypHOH KommereHmun OK-04
(ciocOOHOCTh ~ WCHONB30BAaTh  OCHOBHBIE  3aKOHBl ~ €CTECTBEHHOHAYYHBIX  JUCLUUIUIMH B
npodeccuoHaNbHON  JEeSITeNbHOCTH, NPUMEHSATh METOAbl MaTeMaTHYeCKOro M KOMIIBIOTEPHOIO
MOJICTIMPOBAHUS B TEOPETUYECKUX U PACUYETHO-IKCIIEPUMEHTAIBHBIX  HCCIEIOBaHUSAX),
obmenpodeccuonanbHoit kommnereHuuu OIIK-02 (cmocoGHOCTh MPUMEHSATH COBPEMEHHBIE METOBI
UCCIIEIOBaHMsI, OLIEHUBATh U IPEJCTABIIATh PE3YJIbTAaThl BHIIIOJHEHHONW padO0Thl), MPOPECCUOHANBHON
komnereHuu [IK-11 (roToBHOCTH CaMOCTOSITENIBHO aJaNTUPOBaTh U BHEAPSATH COBPEMEHHbBIE
HAayKOEMKHE  KOMIIBIOTEPHbIE  TEXHOJOIMM  MPUKIATHOW  MEXaHUKH €  DJJEMEHTaMu
MYJIbTUAMCHUIUVIMHAPHOTO aHalIM3a JUIsl PELIEHUs CJIOKHBIX HAYYHO-TEXHUYECKHMX 3aJlad CO3JaHUS
TEXHUKHM HOBOI'O IIOKOJEHUS: MAalluH, KOHCTPYKLHI, KOMIIO3UTHBIX CTPYKTYP, COOPYXEHUH,
YCTaHOBOK, arperaTon, 000pyA0BaHus, TPHUOOPOB U amnmapaTyphl).

CoaepxaHue IUCHUIUIMHBI OXBAaThIBAET KPYT BOIPOCOB, CBSI3AHHBIX C TEOPETUUYECKUMHU U
MPUKJIAJHBIMH acClIEeKTaMU MOJIEIMPOBAHUS MPOLIECCOB 00pabOTKN METAJIJIOB J1aBJICHUEM.

[IpenogaBanue NUCUUIUIMHBI MpeAycMaTpUBaeT cienyromue (Gopmbl OopraHu3anuu y4eOHOTro
npoliecca: MpakTUYeCKue 3aHATHs, CAMOCTOSITeNIbHAst padoTa CTy/IeHTa, KOHCYJIbTAI|H.

ITporpaMMoii TUCHUIUIMHBI IPEAYCMOTPEHBI CIIEAYIOIINE BUIbI KOHTPOJIS:

TEKyIllas aTTecTalsl CTYACHTOB IPOU3BOJUTCS B JHUCKPETHBIE BPEMEHHBIE WHTEPBAIBl B
(bopMe OIIEHKH TOCEIIAeMOCTH 3aHATHH;

pyOexHasi arTecTalysi CTyJI€HTOB MPOU3BOJIUTCS IO UTOraM IEpPBOM MOJIOBUHBI CEMECTpa B
(dbopMe OIIEHKHU IMOCEIaeMOCTH 3aHATHI, 0 UTOraM BTOPOM IMOJIOBUHBI CEMECTpa - B (opMme caauu
OTYeTa I10 BBIOJIHEHHBIM Ha 3aHATHUSX MPAKTUYECKUM 3aJjauaM U JOMAIIHEro 3aaHusl;

IIPOMEXKYTOUHBIM KOHTPOJb MO pPE3ylbTaTaM CEMECTpa MO JUCLUIUIMHE HMPOXOAUT B (opme
3a4yeTa, KOTOPbIH OQOpMIIsieTcss MO pe3yiabTaTaM BbBINOJIHEHUS NMPAKTHYECKUX 337a4 U JIOMAIIHEro
3aJlaHusl.

OOmiast Tpy/1I0€MKOCTh OCBOEHUS JUCLUIUIMHBI COCTABISAET 3 3ayeTHbIX enuHHIbI, 108 yacos.
[IporpaMMoil AMCUMIUIUHBI MPEAYCMOTpPEHBI ayAuTOpHbIe (34 wyaca) 3aHATHS M CaMOCTOSITENIbHAs
pabora cryaenTa (74 daca).



[Ipunoxenue 2

K paboueil mporpaMme JUCHUTLTHHBL
«MaremaTuueckoe MOJICIIMPOBaHUE MIPOIIECCOB
00pabOTKH METAIIIIOB JABICHUEM)

TEXHOJIOI'MM 1 ®OPMBI ITPEIIOJJABAHUSA
PexomeHaanuy Mo OPraHU3aluyM M TEXHOJIOTHAM 00y4eHH 1JIsl penogaBaTes

I. OOpa3oBaTesibHBIE TEXHOJIOTHH

[IpenogaBanue AUCUMILIUHBI BEACTCA C MPUMEHEHHEM CIIEAYIOIIUX BHUIOB 00pa30BaTENIbHBIX
TEXHOJIOTUH:

[Ipo6iemMHoe 00ydeHHE — CTUMYJIUPOBAHHUE CTYIACHTOB K CAMOCTOSATEIHHOMY MPHOOPETEHUIO
3HAHUN, HEOOXOAUMBIX JUIsl pEHICHUSI KOHKPETHOM MPOOIEeMBI.

KonTekcTHOE 00ydeHHE — MOTHBAIMS CTYJACHTOB K YCBOCHHUIO 3HAHWM ITYTEM BBISBICHUS
CBSI3€H MEXTY KOHKPETHBIM 3HAHUEM U €T0 IPUMCHEHHUEM.

OOy4eHre HAa OCHOBE OIBITA — aKTHBH3AIUS ITO3HABATEIIBHON JIEATEIIPHOCTH CTY/ICHTA 32 CUET
aCCOITMAIIUU ¥ COOCTBEHHOTO OITBITA C IPEIMETOM U3YUCHHUS.

WuauBuayanbHoe oOydeHHWE — BBICTpAaUBAaHUE CTYICHTOM COOCTBEHHOH 0O0pa3oBaTeNnbHOM
TPaeKTOPUU Ha OCHOBE (OPMUPOBAHUSA HHIWBUIYaJIbHOW OOpa30BaTEIbHOW MPOTPaMMbl C YyYETOM
MHTEPECOB CTYACHTA.

MexnucuuruinHapHoe oOydeHHe — UCIHOJIb30BaHME 3HAHUM M3 pa3HbIX o0nacted, uX
TPYNIAPOBKA U KOHIICHTPAITUS B KOHTEKCTE PeIIaeMoi 3a1a4u.

II. Buasbl u conep:xxanmne yueOHbIX 3aHATHIA
IIpakTyeckue 3ansaTus — 34 yaca.
Paznen 1. Beegenue.
3ansatue Ne 1. 3ajaum, pemiaemble NPU MOJETUPOBAHMM IPOLECCOB OOPAaOOTKM METaIOB
JTaBJIICHUEM.

Pa3nes 2. MeToabl Moge TMpPOBaHUS NPOLECCOB 00pad0TKN MeTAJLI0B 1aBJICHUEM.
3ansatue Ne 2. XapaKTepUCTHKa METOJOB, MX OCHOBHBIX MOJOXeHHH. Peanuszanus meronos
MOJICIUPOBaHUA B BUe nmporpaMMHbIX KomiuiekcoB (DEFORM, Q-FORM, ANSYS u np.)

Paznea 3. Ilporpammusiii kommiieke DEFORM
3anatus  Ne 2 u Ne 4. M3yuenuwe oOmiero pykoBojacTBa Mo padoTe C HHXEHEPHBIM
nporpaMMHbIM koMIiekcom DEFORM.

Paznen 4. Pemmenne 3axay B DEFORM

3anstue Ne 5. Co3znmanue HOBOM 3a1a4yu. IMIopT reoMeTpudecKoi MoIemu.

3ansatue Ne 6. IIpoBepka u KOppEKTUPOBKA F€OMETPHH.

3anstue Ne 7. I'enepanus cetku KO. ['eomerprnueckast Moaenb HHCTPYMEHTA.

Sagsatue Ne 8. OxkoHYaHWe NOOATOTOBKM HMCXONHBIX JaHHBIX. OKOHYAHHE IIOATOTOBKH
HCXOJIHBIX JIaHHBIX.

3anstue Ne 9. 3amyck pacuera. [loctpoueccop.

3anstue Ne 10. Pacuer KOBKM M OCTHPOLIECCOP.

3anstue Ne 11. KBagpatHoe konbiio. KoBka — mepeHoc OT e K MHCTPYMEHTY.



3ansatue Ne 12. MonenupoBanue onepaiuii TepMmoodpadboTkn KoBka — 3aaepxka Ha HIDKHEM
ITamIie.

3ansatue Ne 13. AHanu3 HaIpsHKEHHOTO COCTOSIHMSI MHCTPYMEHTA.

3anstue Ne 14. 3HOC pabo4yero MHCTPyMEHTA.

3anstue Ne 15. MoaenupoBaHue MPOIECCOB pa3pyiieHus Pa3pyienne MmeMOpaHbl 101
NeiCTBIEM BHYTPEHHETO JaBJICHHUS.

3anstus 5 — 15: O3HaKOMJIEHHE C QJITOPUTMOM PEILICHUs 33a[]a41, PEIICHUE 3aa4H C
MOCIEAYIOIUM OKOHYaHueM peteHus B pamkax CPC.

3anstue Ne 16. OOcyxaeHHe TEKyIero coctosHus padbort. CocTaBieHne oTyeTa.

3anstue Ne 17. 3amura momariHei paboThl. 3ader.
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[Tpunoxxenue 3

K pabodeii mporpamMme JUCITUTLIAHBI
«MareMaTH4ecKoe MOJISITMPOBAHUE MTPOIIECCOB
00pabOTKH METaJIOB JIaBJICHUEM)

YUYEBHO-METOJINYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHOM PABOTHI
PexoMeHaaMU 110 OCBOCHHIO JUCHUILIMHBI AJIS1 CTYAEHTA

TpynoeMKOCTb OCBOEHUS IUCHMILIMHBI cocTaBisieT 108 wacoB, u3 Hux 34 yaca ayIuTOpPHBIX 3aHATMM M 74 4aca, OTBEIEHHBIX Ha
CaMOCTOSITENIbHYIO pabOTy CTYACHTA.

Pexomennammu o pacrpeaeneHio y4eOHOro BpeMEHH 10 BHJIaM CaMOCTOSITEIbHON paboThI M pa3/ienaM AUCIUILUINHBI IPUBEACHBI B TaOJHIIE.
KoHTpoib 0cBOSHUS TUCITUTUIMHBI POU3BOJIUTCS B COOTBETCTBHH ¢ [lomojkeHneM o TekyIieM, pyoe:KkHOM KOHTPOJIE YCIIEBAEMOCTH U TPOMEKYTOUH O1
arrecranuu oOyyaroumxcs (nmpuka3 pekropa ot 28.12.2018 Ne 580-0).

®DopMBI KOHTPOJIS ¥ KPUTEPUH OLICHUBAHUS TPUBECHBI B 11.4 Paboueli nporpammel u B [Ipunoskernuu 5 k Paboueit mporpamme.

TpynoeMKoCTb
Bun pabotet Copneprxanue (TIepedeHb BOIPOCOB) PyA wac ’ Pexomennanuu
Pazgen 1. BBenenne
3anaqu, peraeMble pu MOJEINPOBAHUH ITPOLIECCOB - No o
V3yuenne pekOMeH10BaHHOMU 00 a60,TI<I/I METAJUIOB JaBJICHUEM Oorostiag mrtcpatypa: Ne 1, o 3.
p A : 4 [JononnurensHas nuteparypa: Ne 1,
JUTEPATYPHI.
Ne 2.
Pa3nes 2. MeToabl Moie THPOBAHUS NMPO1LECCOB 00pa00TKH MeTAJLI0B AaBJIeHUEM
XapakTepucTUKa METOJO0B, HX OCHOBHBIX IIOJIOKCHUM. OcHoBHas nutepaTtypa: Ne 1, Ne 2,
N3yuenne pekoMeH10BaHHON Peann3anus MeToa0B MOJENMPOBAHUS B BUJIE TPOrPAMMHBIX 10 Ne 3.
JIUTEPaTypHl. kommiekcoB (DEFORM, Q-FORM, ANSYS u nip.) JononnurensHas auteparypa: Ne 1,
Ne 2.
Paznea 3. lIporpammublii kommiiekec DEFORM
M3ydenne peKoMeH10BaHHOI N3yuenue ob1iero pykoBoACTBa Mo paboTe ¢ MHKEHEPHBIM 10
JUTEPATYPHI. nporpamMmHbIM Komiuiekcom DEFORM. OcHoBHas nutepaTypa: Ne 2.
Tema nmomariHero 3agaHust OPMUPYETCS C yUETOM
Brimmongenue noMargero a A (bop o Py i
S — HaIIPaBJICHHOCTU MaruCTEPCKON JUCCEepTalvU U 20
] COTI'JIACOBBIBAETCS C PYKOBOAUTENIEM 00YJarOIIEerocs.
Wroro no pazgeny 3 30
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Pa3pnen 4. Pemienne 3agay B DEFORM

N3yuenue pekoMeHioBaHHOM | Peanmusanus cnenyromux 3anay: 10
JIUTCPATYPBhI. CO31aHE€ HOBOU 3aJa4r; UMIIOPT r€OMETPHUICCKOU MOICIIN,
Beimonenue [IPaKTUYECKUX IMPOBEpPKa U KOPPECKTUPOBKA I'COMCTPUHN; I'CHECPALIUA CCTKU Kg, OCHOBHAS NMTepaTypa: No 2.
3a1a4 [0 TeMe AayAMTOpHBIX | T€OMETPHYECKas MOJIENb HHCTPYMEHTA; OKOHYAHHE MO/INOTOBKH
3aHSITUI. O(l)opMneHHe oryeTra 1o | HCXOJHBIX JAaHHBIX; 3aIllyCK pacd€Ta, IIOCTIIPOLECCOP, paCu€T KOBKHU :‘)J'IGKTpOHHBIfI pecypc: DEFORM-
BBIIIOJHCHHBIM  IIPAKTHYecKHM | M MOCTIPOIECCOp; KBaAPATHOE KOMBIO, KOBKA — TIEPEHOC OT MedH K 20 | 3D_Labs (Rus).
3a7a9am. UHCTPYMEHTY; KOBKa — 3aI€P’KKa Ha HIDKHEM IITAMIIE; KOBKA —
3aMCHa IITaMIla U yaap 2, AHaJIN3 HAIIPSAKCHHOI'O COCTOSHUS
UHCTPYMEHTA; M3HOC Pa00YEro HHCTPYMEHTA; Pa3pyILEHUE
MeM6paHLI 1oa I[CI‘/‘ICTBI/ICM BHYTPCHHCT'O JABJICHUSA
Uroro no pazgeny 4 30
NTOI'O 74
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[Tpunoxenue 4

K paboueil mporpamme JUCIUILTHHBI
«MaremMaTu4eckoe MOICITMPOBAHHE TTPOIIECCOB
00pabOTKH METAIIJIOB JIABJICHUEM)

METOANMYECKUE YKA3ZAHUA I OBYUYAIOIIIUXCS ITO OCBOEHUIO

JUCIHHUIIJINHBI
Bun yaeOHbBIX Opranuzanys 1esITeIbHOCTH CTyACHTA
3aHATUN
[IpakTnueckue Ha 3aHATHSAX HEOOXOAUMO M3yYUTh U MOJYYUTh HABBIKU MCIIOJIH30BAHUS
3aHATUS OJIHOM M3 KOMIIBIOTEPHBIX MPOrpaMM, HCIOJIb3YEMBIX IPU PELIEHUU

3aJa4y Ha IUIacTH4eckoe QopmousmMeHeHue. Hamucanue KoHCIEKTa
JIEKUUN: KpaTKO, CXeMaTHYHO, MOCIeI0BaTeNIbHO (PUKCUPOBATH OCHOBHbIE
MOJIOKEHHUS, BBIBOJBI, (POPMYIHPOBKH, OOOOIICHHS; [TOMEUaTh BaKHBIC
MBICITH, BBIACNATH KJIIOYEBBIE CIIOBA, TePMHUHBI. OO0O3HAYUTH BOMPOCHI,
TEPMUHBI, MaTepuall, KOTOPHIA BBI3BIBACT TPYIAHOCTH, MOMETUTH U
MOMBITaTbCSI HAUTH OTBET B pEKOMEHIyeMou Jwureparype. Eciu
CaMOCTOSITEJIbHO HE YyAaeTcs pa3o0parbcs B Marepualie, HEoOXOINMO
copMyIHpOBAThH BOMIPOC U 337aTh MPEMOIaBATEII0 HAa KOHCYIbTAIlNU, HA
MIPAKTUYECKOM 3aHSTUU.

I[OMaI_HHee 3aJaHuC

[Ipu BBINOJIHEHUU JOMAIITHETO 3aJaHusl HEOOXOAUMO 00paTUTh BHUMAaHHE
Ha METOJ TEOPETHYECKOI0 HCCJENIOBAHMS, HAa OCHOBHBIE IOJIOKEHUS
METO/1a, Ha JIOIYIIEHUS, IPUHATHIE NIPU pa3padOTKEe MOJEIH Mpolecca U
IIPUHUMAEMBIE B IIPOLIECCE PELICHUS.
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[Ipunoxenue 5

K paboueii mporpaMmMme JUCITUTIITUHBI
«MareMaTu4ecKoe MOJICITMPOBAHUE MTPOIIECCOB
00pabOTKN METaJIOB JIaBJICHUEM)

POHJAbI OHEHOYHBIX CPEJICTB

@DOH/IBI OIICHOYHBIX CPEJICTB, TO3BOJSIONINE OIEHUTh 3HAHUS CTYACHTOB IO JaHHOU
JUCLHUIIINHE, BKIIIOYAIOT B CeO:
e 13 mpakruueckux 3anau (I13);
e Jlomamuee 3amanue (/13).

IacnopT (poHaa 0O1LIEHOYHBIX CPEACTB

dopmupoBaH o
AynutopHbIe - ue 5
3aHSATHS é KOMIIETCHIIN | &=
g it 2
xR A g <
o g g o A
HaumeHnoBanwue pasienoB u 5 - . 4 3 o 5
3] = s | B S o =
JTUJAKTHYCCKUX €IMHUILL A ol = 2 2 é é 2 = S. - = oé
5| 5| &5 285 2893 |w| 2|8
S| 2| e E| 8 g 2 7 = | T
m 2 8| &5 ¢ o = |
Rl &l 88 2 o =
= <
< = | O =
i
BBenenue. 3anauu, pemiaeMblie pu | 6 2 2 4 10 |10 |10 |II3,
MOJIEJTMPOBAHUU POLIECCOB % | % | % | A3
00pabOTKN METAJIOB JIABJICHUEM.
MeToabl MO1eTUPOBAHNS 12 | 2 2 10 | 10 |10 | 10 | II3,
npoueccoB 00padoTKM MeTANJIOB D | % | % | O3
AaBJeHHueM. XapaKTEepUCTHKA
METOJIOB, UX OCHOBHBIX
oo keHui. Peammzamist MeTo10B
MOJICTTUPOBAHUS B BUC
MPOTPaMMHBIX KOMIUIEKCOB
(DEFORM, Q-FORM, ANSYS u
JIp.)
IIporpaMmHBIil KOMILIEKC 34 | 4 4 30 |30 |30 (30 |II3,
DEFORM. D | % | % |3
W3ydenue oO11ero pykoBoACTBa MO
paboTe ¢ UHKEHEPHBIM
MPOrPaMMHBIM KOMITJIEKCOM
DEFORM.
Pemenne 3agau B DEFORM. 56 (26 26 30 {40 |40 |40 |II3,
Pemenne 3ama4 pa3am4yHOro THUIA D | % | % | A3
JUTSI TIOJTYYE€HUS HABBIKOB PabOThI
10 PEIIEHUI0 YaCTHBIX 3a/1a4.
HUTOIo 10834 | - 34 - 74 100%|100| 100
% | %
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OOpa3ibl BBITIOJIHEHHBIX TMPAKTHUUECKUX 3a7ad W JOMAIIHUX 3aJaHWil pa3MEIICHHI B
cocrase YMK mo gucuuminge.

Kpurtepun onennBanus

IIpakTHyeckue 3a1a4u

Onenka «OTJIMYHO» BBICTABISAETCS CTYAEHTY, IPOYHO YCBOMBIIEMY IPOTPAMMHBIN
MaTepuall, MCYEPIBIBAIOIIE, T'PAMOTHO M JIOTMYECKM CTPOMHO €ro M3JararplleMy, B OTBETE
KOTOPOr'0 TECHO YBSI3bIBACTCSA TEOpUsA C NPAKTUKOU. IIpu 3TOM CTyneHT He 3aTpydHseTcs ¢
OTBETOM IPH BHJIOM3MEHEHUH 33/1aHUs, CBOOOIHO CHpAaBISIETCS C 3ajadyaMH, BONPOCAMHU U

JpYrUMU BUJAAMH IPUMEHEHUs 3HAHUM, MOKA3bIBAET 3HAKOMCTBO C JIUTEPATYPOU, MPAaBHIBHO
000CHOBBIBAET MPUHSATHIEC PEIICHUS.

OneHka «Xopouio» BBICTaBISETCS CTYJIEHTY, 3HAKOIIEMY MPOrpaMMHBIA Marepua,
rPAMOTHO M MO CYIIECTBY M3JaratouieMy €ro, KOTOPbId HE€ JIOMYCKaeT CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIIPOC, NPABWIBHO NPHUMEHSET TEOPETHUUECKUE IOJIOKEHUS IIPU
pELIeHNH IPaKTHYECKUX BOIPOCOB U 3a/1a4, BJIaJeeT HeOOXOIMMbIMU HaBbIKAMU U IIPUEMaMU UX
BBITIOJIHEHMSL.

Onenka «Y 10BJIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY, KOTOPBIM NMEET 3HaHUS TOJIBKO
OCHOBHOIO MaTepuajia, HO HE YCBOWI JeTajleil, IONyCKaeT HETOYHOCTH, HEIOCTAaTOYHO
npaBWIbHbIE (OPMYTUPOBKH, HAPYIIEHUS IMOCIEIOBATEILHOCTH B M3JIOKEHUH MPOTPAMMHOIO
MaTepHuaa U UCTIBITHIBAET 3aTPYIHEHHUS [IPY BBIITOJIHEHUH MPAKTUYECKUX 3aa4.

Ouenka «HeynoBneTBOPUTENBLHO» BBICTABIAECTCS CTYIEHTY, KOTOpBII HE 3HaeT
3HAUUTENBHOM 4YacTH MPOrpaMMHOIO Marepuaja, JONYCKaeT CYHIECTBEHHbIE OIIMOKH,
HEYBEPEHHO, C OOJIBIINMU 3aTPYJHEHUSIMH PEIIAeT MPAKTUUECKUE 3aJauH.

JloMalmHee 3ajJanne
Onenka «OTJIMYHO» BBICTABISAETCS CTYAEHTY, IMPOYHO YCBOUBILIEMY IPOTPAMMHBIN

MaTepuall, UCYEPNIBIBAIOLIE, T'PAMOTHO M JIOTMYECKH CTPOMHO €ro M3Jararoliemy, B OTBETE
KOTOPOTO TECHO YBSI3bIBAETCS TEOPHS C MMPAKTUKOM.

OueHka «Xopouio» BBICTaBISETCS CTYIEHTY, 3HAIOIIEMY MPOrpaMMHBIA Marepua,
rpaMOTHO M IO CYIIECTBY M3JIArarwlleMy €ro, KOTOpbIi HE€ JOMYCKaeT CYLIECTBEHHBIX
HETOYHOCTEN B OTBETE Ha BOIPOC.

Onenka «Y JOBJIETBOPUTEIHHOY» BBICTABIISIETCS CTYIEHTY, KOTOPBIN UMEET 3HAHUSI TOJIBKO
OCHOBHOIO MaTe€pHajla, HO HE YCBOWI JeTajei, IONyCKaeT HETOYHOCTH, HEIOCTATOYHO
IpaBWIbHbIE (OPMYIUPOBKH, HAPYIIEHUS MOCIEAO0BATEIbHOCTH B H3JIO)KEHUU MPOrPaMMHOTO
Marepuaa.

Ouenka «HeynoBneTBOpPUTENBHO» BBICTABIAETCS CTYIEHTY, KOTOPBIM HE 3HAeT
3HAUUTENBHON YaCcTH MPOrPaMMHOI0 MaTepuana, JOMyCKaeT CYIIECTBEHHbIE OLTUOKY.
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[Tpunoxxenue 6

K pabodeii mporpamMme JUCITUTLIAHBI
«MaremMaTu4eckoe MOICITMPOBAHHE TTPOIIECCOB
00pabOTKK METAIIJIOB JIABJICHHEM)

CITPABKA

o Haan4yuM B Oudaunorexke BI'TY «k BOEHMEX» um. JI.®. YcTruHoBa yueOHOH JUTEPATYPbI

1. HaumeHnoBanue aucUMIUIMHBL MaTeMaTnyeckoe MoOJeJMPOBaHHEe IPOLECCOB
00padoTKU MeTAJIOB 1aBJIE€HHEM.

2. Kadenpa: E4 «Bbicoko?HEpreTHYECKHUE YCTPOHCTBA aBTOMAaTUUECKUX CHCTEM).

3. [lepeueHb OCHOBHOM y4eOHOM JUTEPATYPHI:

3.1. IlaBaoB, Anekcanap CeménoBuu. Pemenue 3amau mMexaHuku J1ehopMHUPYyEeMOTo
tBépaoro tena B mporpamme ANSYS [Tekct] : mpaktukym [mis By3oB] / A. C. [1aBnos ; BI'TY
"BOEHMEX" um. [[. ®. YcrunoBa. - CIIG. : [6. u.], 2014. - 34 c. : cxemsl, Tabm., oop. -
ISBN 978-5-85546-825-0 (30 3K3.).

3.2. IlaBaoB, Anekcanap CeménoBuu. Pemienue 3amau mexaHuku J1ehopMHUPYyEeMOTo
TBEépaoro Tena B nmporpamme ANSYS [DnekTpoHHBIH pecype]| : mpaktukym [mis By3oB] / A. C.
[TaBnoB ; BI'TY "BOEHMEX" um. [I. ®. YcruaoBa. - DnekTpoH. TekcToBble aaH. - CII0. : [0.
u.], 2014. - 1 o1 *KecTK. AMCK : CXeMbl, Taba., 00p. - DIEKTPOH. BepCcHUs Med. MyOIuKaluu
\lib_server\elres\elr02129.pdf. - ISBN 978-5-85546-825-0.

3.3. IlpakTuH4yeckoe PpPYKOBOACTBO K nporpammHoMmy Komiuiekcy DEFORM-3D
[DnexTpoHHbI pecypc] : yueOHoe nocobue [nms By3oB] / B. C. [Mapmmn [u ap.] ; Hayd. pen. HO.
b. Yeuynun ; Ypan. denepan. yH-T. - DIEKTpoH. TeKcToBble JaH. - ExarepunOypr : M3n-Bo
Yp®V, 2010. - 1 a1 xecTk. JUCK : o0p., cxembl, Tabm. - \\lib_server\elres\elr02698.pdf. -
bubnuorp.: c. 265. - ISBN 978-5-321-01772-2.

3.4. MaTtemMaTH4iecKoe MOeJTUPOBAHUE MPOIECCOB 00PAOOTKH METAILIOB JABICHUEM :
yuebHoe mocobue [ By3oB] / K. M. MBanos [u np.] ; CII6 un-T mammnocTpoenus. - CIIO. :

N3zn-o [TMMa, 1995. - 203 c. : rpad., cxem., puc. - bubmuorp.: c. 201-203 (95 3k3.).

4. IlepeueHpb NOMOJHUTENBHON INTEPATYPHI:

4.1. Typkuna, Hatanbsa Pynoabgoua. [IpoektupoBanue B cpene SolidWorks [Tekcr]
: mpaktuyeckoe mocobue [mns ByzoB] / H. P. Typkuna ; BI'TY "BOEHMEX" um. JI. ®.
VYerunosa. - CIIO. : [6. u.], 2017. - 55 c. : wepT., Tabm., 00p. - bubmuorp.: c. 50. - [Ipun.: c. 51-
54. - ISBN 978-5-906920-79-9 (38 3k3.).
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42. Typkuua, Hartaaes Pyroasgposua. Ilpoextuposanne B cpeae SolidWorks
[DneKTpoHHBIH pecype] : mpakTHdeckoe mnocobue [ana Bysos] / H. P. Typkuna : BITY
"BOEHMEX" um. /1. @. YcTHHOBA. - DeKTpoH. TekcToBsle aaH. - CII6. : [6. n.], 2017. - 1 am.
KECTK. JHCK : d9epT.. Tabn., oOp. - DieKkTpoH. BepcHs  Mey. nyOIMKaLMH

lib_server\elres\elr02681.pdf. - Bu6mmorp.: c. 50. - ITpui.: ¢. 51-54. - ISBN 978-5-906920-79-9

4.3. Ocuosbl Tpéxmepuoro mojxeauposanusi B SolidWorks [Texer] : nmpakTuyeckoe
noco6ue [a14 By308] / B. U. Bonkomopog [u ap.] : BI'TY "BOEHMEX" um. Jl. @. YcruHosa. -
CII6. : [6. m.]. 2017. - 75 c. : 06p., cxeMsl 4epT. - bubmuorp.: ¢. 74. - ISBN 978-5-906920-63-
8 (50 3Kk3.). .»

4.4. OcHoBbl TpéxmepHoro mMoaeauposaunus 8 SolidWorks [Dnektponnsiii pecype] :
npakTHYeckoe nocobue [wis Bysos) / B. Uf Bo:ri'fco?a‘opo;[n ap.] : BITY "BOEHMEX" um. /1.
®. YcTHHOBA. - DIeKTpoH. TekctoBble AaH. - CII6. @ [6. u.], 2017. - 1 o1 jxecTK. AuCcK : 00p.,

CXeMBI, 4epT. - DJIeKTpoH. Bepcus ney. nyGmukaunu \\lib_server\elres\elr02661.pdf. - bubmmorp.:
c. 74. - ISBN 978-5-906920-63-8.

=

JupexTop OubnuoTEKH (Cecuna H.B.)
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[Tpunoxenue 7

K paboueil mporpamme JUCIUILTHHBI
«MaremMaTu4eckoe MOICITMPOBAHHE TTPOIIECCOB
00pabOTKK METAIIJIOB JIABJICHHEM)

JIMCT UBMEHEHUI, BHOCUMbIX B PABOUYIO [IPOTPAMMY
HA 202 /202 YYEBHbIN 'O/

B pabouyro mporpaMMy BHECEHBI CIIEAYIOIINE U3MEHEHUS:

Bce usmenenus paGouell mporpamMmbl pacCMOTpPEHBI U OJOOpEHbI Ha 3acelaHuu Kadeapsl-
pazpabotunka E4 «  » 202 1.

3aBenyromuii kageapoit / /
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