MI/IHI/ICTEPCIBO OBPA3OBAHMA 1 HAVKU
JOHELIKOM HAPOJIHOU PECITYBJIMKM
I'OCYJAPCTBEHHOE OBPA30BATEJIbHOE YUPEXXJIEHME

BBICILIEI'O [TPOOPECCHUOHAJIBHOI'O OBPA3OBAHISA

PABOYAS ITPOI'PAMMA JUCHUIIJIINHBI
b51.B.07 KoHEeYHO-3JIeMEHTHOE MOJISITHPOBaHNE TEXHOJOTHUECKHUX MTPOLIECCOB

00pabOTKH METaIOB JaBJICHUEM

2023 rona

(KO,E[ H HAUMEHOBAHUE NHCLHITIHHBI COIJIACHO yllC6HOMy nnaHy)

Hamnpagienue moaroTroBKu
(cnenuaabHOCTB):

Hanpasnernnocts (npoduip):

[Iporpamma:

®opma 0byyeHus:

22.04.02 Mertamunyprus

(KO M HAWMEHOBAHWE HAMpaBIEHUs MOArOTOBKH / CMIELMAILHOCTH)

O6paboTKa MeTaIOB JJaBJIEHUEM

(HaumeHOBaHHE Podus / MarHCTEPCKOI MPOrpaMMBbl /CrieUHAIH3aLIIH)

MarucTparypa

(bakanaBpuaT, MarucTpaTypa, CoeLMaIuTeT)

OYHas, 3a09Has

(ouHas1, 3a04Has, OUHO-3a04Has)

dopma 00yueHuUs: Ounas 3aouHasi

Cemectp(bl) 1 1

O61mast TpyJOEMKOCTH B 3.€./9acax 1252 1252

KonTaktHas pabora (dac.), B TOM 4UCIIe: 89 16
nexuuu (Jac.) 34 4
nabopatopHble paboTHI (Jac.) - -
paKTHYecKue (CeMUHapCcKue) 3ausTus (Jac.) 51 6

CamocTosiTenpHas pabora (Jac.), B TOM YHCIIE: 109 200
KypcoBO# IpoeKT (paboTa) (cemectp/yac.) - -

KonTtpons (skx3ameH, yac./3a4€T) 9K3aMeH, 9K3aMeH,

54 36

Honenxk, 2023 r.




Pa6ouas mporpamMma JUCLHILTHHEE «KOHEUHO-3JIEMEHTHOS MOJIETMPOBAHUE TEXHO-
JIOTHYECKUX MPOIIECCOB 00pabOTKU METAUIOB IaBJICHUEM» COCTaBIIEHA B COOTBETCTBHU
¢ y4eOHBIME TUIaHAMHE 110 HAIpaBIeHHIO MOArOTOBKH 22.04.02 Meratyprus, Hanpas-
nensocTsh (Ipoduis) «O6paboTka MeTannoB AaBneHrem» At 2023 roxa mpuéma 1o
OYHOM U 3a049HOI GopmaM 00ydeHHUS.

CocraBuTenu:
3aBemytomuil Kadenpoit «O6paboTKa METAIIOB JaBICHUEMY, .T.H., IOUEHT

C.A. CHutko

(moamucek)

PaGouasi IporpaMMa paccMOTpeHa H NPHHSTA Ha 3acelaHuu KaQenpel «O06paboTtka
METAJIIOB JJaBIIEHUEM.

I[Tpotokon ot «13» 03 2023 roga Ne 16.

BaBeyronuii kahenpoit /y’ C.A. Crutko

Afioafiucs) (®.1.0)

Pa6ouast mporpaMma 0xoGpeHa y4eGHO-MeTOAMYEeCKOH KOMHCCHeH I'OYBIIO
«JIOHHTY» no HanpasieHuro noarotosku 22.04.02 Meramnyprus

ITpoTokon oT «29» 03 2023 roma Ne 2

S

-

[Ipencenarens _ C.A. Cuutko

MCB) (®.1.0.)

PaGouas nporpamMa mpojJena s 20 roja npuéMa Ha 3aceJaHUU Kapeapsl
«O0paboTKa METAIIOB JaBIICHUEM).

[TpoToKOI OT « » 20 roga Ne
3aBeqyromuii kKapenpoi C.A. CHutko
(moamucek) (®.1.0.)

Pa6ouas nporpamma npoaJiena ais 20 roja nmpuéMa Ha 3aceJaHuM Kapeapsl
«O6paboTKa METAIIOB JABICHHEM.
[IpoTokomn OT « » 20 roma Ne

3aBeayrommi kadeapoi C.A. CHutko
(moamnuce) (®.1.0.)




1 OBBEKT, HEJIb U 3AJIAYH OCBOEHMA ITNCIUIIINHBI

JucuurmHa paccMaTpUBaeT BOMPOCH U3YyYEHUS METOJ0B KOHEYHO-3JIEMEHTHOIO
MOJEIUPOBAHUSI TEXHOJOTrHYeckux mpoieccoB OM/JI, BBINOTHEHUS HCCIEIOBaHUN C
VICIIOJIb30BAHUEM COBPEMEHHBIX TPOTPAMMHBIX CPEJICTB.

Lenv Oucyunnunsl - 03HAKOMJIEHUE CTYAEHTOB C BO3MOYKHOCTSIMHU COBPEMEHHBIX
METOJIOB KOMIIBIOTEPHOTO MOJEITUPOBAHUS U HA dTOW OCHOBE — ()OPMHPOBAHUE HABBI-
KOB BBITIOJIHEHUS JIETAILHOTO aHAIK3a TEXHOJOTHYeCKuX mporeccoB OM/I.

B pe3ynbprare 0CBOCHMS JUCHUIUIMHBI CTYJICHT JT0JIKEH:

3Hamb. CYILIECTBYIOIIME COBPEMEHHBIE MAKEThl MPUKIAAHBIX MPOrpaMM ISl KO-
HEYHO-3JIEMEHTHOTO MOJEIMPOBAHUS TEXHOJIOTHYECKUX npoueccoB OM/I; meToas! 3a-
JAHWs TPAHUYHBIX U HA4aJlbHBIX YCIOBUU IPHU MoJeaupoBaHuu npoueccoB OM/I; Bos-
MO>KHOCTH T10 CO3[IJaHUI0 KOHEYHO-3JIEMEHTHBIX MOJIENIe, 0OCOOCHHOCTH Pa3IMYHBIX TH-
OB PacyeTOB; OCOOEHHOCTH peajn3allid KOHEYHO-3JIEMEHTHBIX MOJENEeH pa3IudyHbIX
Bu1I0B OMJI; MeTo/bI MoTydeHus: 1 00paOOTKU Pe3yJIbTaTOB MOJACIMPOBAHUS; METOIbI
aHanu3a npoueccoB OM/I Ha OCHOBE MOJIYYEHHBIX PE3yJIbTaTOB MOAECIUPOBAHUS.

ymemy. peaIn30BaTh KOHEUHO-3JIEMEHTHYIO MOJIENIb MHOT'OIIEPEXOJHOr0 MpOoLEC-
ca OM/] B COBpeMEHHOM MPOTPAMMHOM KOMILIEKCE; BBISBIATh M YCTPAHATH OLIUOKH,
BO3HUKAIOIIME MPU MOJICIUPOBAHUH; TOJIy4YaTh PE3yJbTaTbl MOAECIUPOBAHUS B BUJE:
nehOpMUPOBAHHON CETKH, TpadUKOB, TAOIUII, TUCTOTPAMM, BEKTOPHOTO TTOJISI, H30JIH-
HUH, NU30MOBEPXHOCTEH, pacpeeneHus] He0OOX0IUMbBIX TTapaMEeTPOB MO CEYCHHUIO 00b-
€KTa, 3aBUCUMOCTHU IMapaMeTPOB OT BPEMEHHU, aHMMAIlMU, PUCYHKOB W BHUACO(aNIIOB;
BBITIOJTHUTD OIIEHKY BJIMSIHUS HACTPOEK pacdeTa M crocoOa 3aJaHus KpaeBbIX YCIOBUMA
3a71a4M HA PEe3yJIbTaThl MOJICIUPOBAHUS U BPEMSI PACUETA; BBINOJHUTH OLICHKY aJ€KBaT-
HOCTH TMOJYYEHHBIX PE3yJbTaTOB MOJEIUPOBAHUS OTHOCUTEIBHO (PU3UUYECKH YCTAHOB-
JIEHHBIX 3aKOHOMEPHOCTEM; HA OCHOBE IMOJYYEHHBIX PE3YJbTATOB MOJIECIUPOBAHUS BbI-
MOJIHUTh JETaJbHBIA aHAIM3 Ipolecca nojydeHus uiaenui merogamu OM/] u npa-
BWJIBHO ONPEAEIUTD IIYTH €I0 COBEPLICHCTBOBAHUS.

8ladems: METOJOJIOTHEH CUCTEMHOTO U KPUTUYECKOTO aHalM3a MPOOJIEMHBIX CH-
Tyaruil mpu o0pabOTKe METANIOB JIaBIEHUEM; METOIMKAMU MTOCTAHOBKH II€JIH, OTIPeie-
JICHUSI CIIOCOOOB €€ JOCTIIKEHHUSI, pa3pabO0TKH CTpaTeruil MEeWCTBUM MO ONTUMM3AIUU
npoueccoB OM/l Ha OCHOBE pe3yJIbTaTOB KOMIIBIOTEPHOI'O MOJIETUPOBAHMS; HHPOpMA-
IIMeld 0 BO3MOXKHBIX HAIPABJICHUSX MOJCPHU3ANNHM TEXHUKU U 000pYyI0BaHUS ISl 00-
pabOTKH METAIIOB JJABJICHUEM.

[lepeuuncneHHbie pe3yJbTaThl 00yUeHUS SIBISIOTCS OCHOBOM I ()OPMUPOBAHUS
CIEIYIOIINX KOMIIETEHILIUM:

- COCOOEH TJIaHUPOBATh U BBITIOJIHATH UCCIICIOBAHUS B aKTYalIbHBIX HaIpaBJie-
HUSIX pa3BUTHs MeTauTyprudeckux nporecco (I1K-3).

2 MECTO JUCIHUILINHBI B OCHOBHOM MPO®ECCUOHAJIBHOM
OBPA3OBATEJBHOMN ITPOIT'PAMME BBICIIIEI'O OBPA3OBAHMUSI

JlucruiuinHa OTHOCUTCA K 4YacT, (GOPMHUPYEMOM yYaCTHUKAMHU 00pa3oBaTENb-
HBIX OTHOIIeHUH broka 1 nuctuninun (Moynei) yaeOHOTo TiaHa.



bazupyercs Ha 3HAHUAX, YMEHUSX U HABbIKaX, KOTOPbIE CTYICHT MPUOOpEN npu
OCBOEHUHU AUCIUIUIMH OakaiaBpuara HampabiieHus noarotoBku 22.03.02 «Meramnyp-
TUSD).
3HaHUs, YMEHUSI U HABBIKU, IPUOOPETEHHBIC TP OCBOCHUM JAHHOW THCIMILIH-
HbI, pEAIU3YIOTCS CTYJICHTOM MPU U3YYEHUU MOCIEAYIONUX AUCIUILIUH (MeTanocoe-
peratomue texnoinoruu OM/JI, coBmeniennsie npoueccel OM/I, 0OCHOBBI TOYHOM MpPO-
KaTKH T0JI0C U JINCTOB, PEIyIIUPOBaHKE CISI00B, (HOPMOM3MEHEHHUE PACKATOB MPU MPO-
KaTKe TOJICTBIX JIMCTOB, MHHOBALIMOHHBIE PEIICHUs] B MPOU3BOACTBE U 00pabOTKEe Me-
TaJJIOB, MHTEIUIEKTyaJbHasi COOCTBEHHOCTb, ONTHUMH3ALIUS SHEPro3arpaT B METAILTyp-
TMYCCKUX TEXHOJIOTHSX), POXOXKICHUN MPOU3BOJCTBEHHBIX MPAKTUK M TOCY1apCTBEH-
HOW UTOTOBOW aTTECTALUU.

3 CTPYKTYPA U COAEPKAHUE JUCIHHUIIJINHBI

3.1 PacnpenesieHne y4eOHbIX 4YacoB IO TeMaM /JUCUUILVIMHBI M BHJAaM
3aHATHH

HaumenoBanue tembl KonmuaecTBo yacoB (o4Has/3a0uHasi hopma)
(comepKaTeIbHBIX MOJTYJICH ) B toMm yucne
Bcero Jlexumn Jlab6op. [Ipaxr. CP
(Cemumn.).

Tema 1. CoBpeMeHHbBIE METOIBI U TIPO-
rpaMMHBIC KOMIIJICKCBI aBTOMATU3U-
POBAaHHOTO MPOCKTHUPOBAHUSA U KOM- 12/18 3/0 0 0 9/18
NBIOTCPHOTO MOACIIMPOBAHUA TCXHO-
Jorndyeckux npomeccos OM/I.

Tema 2. Marematuueckuii anmapar,
UCIOJIb3YEMBIii TPH KOHEYHO-

13/18,5 3/0,5 0 0 10/18
AJIEMEHTHOM MOJICJTMPOBAHUH MPOLIEC-
coB OMJI.
Tema 3. CtpykTypa, unTepdeiic u
HOPUHIUI pabOThl KOMIBIOTEPHON 18/19 3/0,5 0 5/0,5 10/18

CHUCTEMEI KOHEYHO-3JIEMEHTHOT'O MO-
nenupoBanus npoueccoB OM/I.

Tema 4. TlocTpoeHne KOHEUHO-
AIIEMEHTHOM MOJIeNH (IPEnpoIeccop- 19/19 3/0,5 0 6/0,5 10/18
Has ctanus) npouecca OMJI.

Tema 5. PacueT KkOHEUYHO-3JIEMEHTHON
Mojienu (TIPOLIECCOPHAst CTaIus) IPo- 13/18 3/0 0 0 10/18
recca OM/I.

Tewma 6. [Tonyuenue u o6paboTKa pe-
3yJIbTaTOB MOJICIIMPOBAHUS (ITOCTIIPO-
neccopHas craausi). OleHKa ajeKBat-
HOCTHU PC3YJIbTATOB MOACITIUPOBAHUS.

20/19 4/0,5 0 6/0,5 10/18

Tema 7. OcoOEHHOCTH MOJIETUPOBa-
HUSI IPOLIECCOB XOJOAHOM U ropsiueit | 19/18,5 3/0 0 6/0,5 10/18
OMJI.

Tema 8. OcobeHHOCTH MO/IETTHPOBA-
HUSI MHOTOTIEPEXOHOTO TEXHOJIOTH-
YECKOro MpoLecca MOJyYeHUs H3Jie-
it metomamu OMJI.

20/20 3/1 0 711 10/18




Tema 9. OcoGeHHOCTH MOJIETUPOBa-
HHSI IPOIIECCOB MPOKATKH, Bojodenusi, | 20/19,5 3/0,5 0 7/1 10/18
NPECCOBAHMS, TAMIIOBKH.

Tema 10. AHanu3 BIUAHMS HACTPOEK
pacuera u crioco0a 3aJJaHus KPaeBbIX
yCIIOBUH 3a]auyl Ha Pe3yJbTaThl MOJIe-
JMPOBaHMS U BpeMs pacueTta. Moje- 20/20,5 3/0,5 0 7/1 10/19
JMPOBAHUE HANPSDKEHUS TEUCHUS Me-
Tajula npu ropsuei neopmarnuu Me-
Taja.

Tema 11. BeisBienue nmyTen coBep-
neHcTBoBaHus nmpoueccos OM/I Ha
OCHOBE aHAJIN3a BIMAHUSA YCIOBUI
nporekanus npouecca OM/] Ha ero 20/20 3/0 0 7/1 10/19
TeMIIepaTypPHO-CKOPOCTHBIE U CHJIO-
BBIE [TAPAMETPBI, a TAKKE U3HOC UHCT-
pyMeHTa AegopMalu.

Konraktnas pabora

4/6
(momoyTHUTENTbHAS )
Kypcosast pabora (mpoekT) 0/0 0/0
Hroro mo BuaaM 3aHsTHi 198/216 34/4 51/6 109/200
Konrtposib 54/36
HUTOIO: 252/252

q)OpMI/IpOBaHI/Ie KOMHeTeHHHﬁ B peE3yjgbTaTe 0CBOCHUA TEM NTUCHUITJIMHBI

Komnerennuu TeMbl AUCIIUIIIMHEI, HalleJIeHHBIC Ha (POpMHUpOBaHHUE
KOMIIETEHIINHA
IK-3 Tembr 1 - 11
3.2 Jlekuuu

Tema 1. Cospemennvie memoovt u npozpammusle KOMNIEKCbl AGMOMAMUIUDO-
6AHHO20 NPOEKMUPOBAHUA U KOMHbLIOMEPHO20 MOOCIUPOGAHUA MEXHOI02UYEeCKUX
npoueccoe OM/I.

Conepxkanue Tembl 1: O630p COBpEMEHHBIX MAKETOB IMPHUKIIAIHBIX IIPOTPAMM aB-
TOMAaTU3UPOBAHHOTO MPOCKTUPOBAHUS M KOMITBIOTEPHOT'O MOJICIUPOBAHMS TEXHOJIOTH-
yeckux IporeccoB. OCOOCHHOCTH, MPEUMYIIECTBA U HEAOCTATKA IPUMCHEHUS pa3Iny-
HBIX IMaKETOB NPHKIAJHBIX TPOTpaMM B 3ajadaX NPOSKTHPOBAHUS W ONTHMHU3AIUU
npoueccoB OM/I.

Jluteparypa k Teme 1: [1, 2, 4, 5]

Tema 2. Mamemamuueckuiit annapam, uUCnROALIYEMblil NPU KOHEYHO-
I71IeMEeHMHOM moodeauposanuu npoyeccose OM/].

Coznepxxanue TeMbl 2: MeToIuKa KOHEYHO-3JIEMEHTHOTO MOJIETUPOBAHUS MIPOLIEC-
coB OM/I. OcHOBHBIE 3aBUCUMOCTH, OMUCHIBAIONINE (DPU3NUYECKUE MPOIECCHI, CITOCOOBI
ONPEAECTICHNS KPACBBIX YCIOBUU 3aJa4H.




Jluteparypa k Teme 2: [1, 2, 4, 5]

Tema 3. Cmpykmypa, unmepdpeiic u npuHyun padomsl KOMRLIOMEPHOU CUCHe-
Mbl KOHEYHO-371eMEHMH 020 Modeauposanusn npoyeccos OM/].

Conepxkanue tembl 3: Ha3HaueHue W BO3MOYKHOCTH IPOTPAMMHOIO KOMILIEKCA.
CocraBHble yacTh makera, ux HazHaueHue. DaitnoBas cucrema. PacnonokeHne OCHOB-
HbIX MEHIO U KHOMOK. [Ipempolieccop: MeHIO «mapamMeTpbl MOJEIUPOBAHUS; MEHIO
«3alaHNe JAaHHBIX MaTepUajay; MaHelb «IEPEBO 0OOBEKTOBY; MAHEIbh «CBOMCTBA OOBEK-
TOB»; MEHIO «ITO3UIIMOHUPOBAHNE OOBEKTOB JIPYT OTHOCUTEIHHO APYTay; MEHIO «Iapa-
METPBHI B3aUMOJICUCTBUS OOBEKTOBY.

Jluteparypa k Teme 3: [1, 2, 4, 5]

Tema 4. Ilocmpoenue KoHeuHO-3J1eMEHMHOU MoOenu (RPenpoueccopHas cma-
ous) npouecca OM/].

Conepxanue TeMbl 4: Co3naHue HOBOM 3a/1auyn. Y CTaHOBKAa MapaMETPOB pacyera.
3arpy3ka naHHbIX 00bekTa. OcobeHHOCTH pa3OueHue o0JacTH pacyeTa Ha KOHEUHbIE
AJIEMEHTHI U HAa3HAYEHHE MapaMETPOB pereHepanuu cetku. OnpeneneHue CBOMCTB Ma-
Tepuasia. HazHaueHne KMHEMATUYECKUX W CHJIOBBIX I'PAHWYHBIX YCIIOBUM 3anadd. Ha-
3HaUYCHUE TEeMIIEpaTypHBIX yciaoBuil 3amaun. [losunmonupoBanne o0bekToB. Co3nanue
KOHTaKTHBIX nap. CoxpaHeHHE 3a/1auu.

Jluteparypa k Teme 4: [1, 2, 4, 5]

Tema 5. Pacuem Koneuno-31ieMeHmMHOU Mooeu (RPoyueccopHas cmaous) npo-
uecca OMJI.

Conepxkanue TeMbl 5: YcTaHOBKa IapaMeTpoOB pacueTa U BhIOOp THIIA pelaTess.
['enepupoBanue 6a3bl JaHHbIX. HacTpoiika u 3amyck pacyeTa. Y CTpaHEHUE HEMOJIa0K
IIpU pacyerTe.

Jlurepatypa k Teme 5: [1, 2, 4, 5]

Tema 6. Ilonyuenue u oopadbomka pe3yibmamos mooeauposanus (nocmnpouyec-
copnaa cmaous). Oyenka adeKeamHoCmu pe3yabmamos MoOeaupoSaHusl.

Conepxanue TeMbl 6: VHCTpYMEHTHI aHalu3a MapaMeTpOB KCCIEIyEMOIO Mpo-
necca. CpoiictBa otoOpaxenus. [lomyuenue nedopmupoBaHHOM ceTku Mozenu. [lo-
CTpPOCHHE MOJIEH paclpeereHus TeMIepaTypsl, nepeMmenieHuil u aepopmaruit. Onpe-
JIETICHHUE PE3yJIbTaTOB pacdyeTa B HEOOXOIUMOM y3JI€ MOJIETH. XpaHEHUE PE3yIbTaTOB B
HeoOxoaumoM Buje. [lomyyenue rpaduuecknx 3aBUCUMOCTEH M3MEHEHHS TapaMeTpOB
pacuera BO BpeMEHHU U B 3aBUCMMOCTHU OT X0J1a mHCTpyMeHTa. Co3/laHKe U YIpaBJICHUE
aHUMaIEN.

Jluteparypa k Teme 6: [1, 2, 5, 6]

Tema 7. Ocobennocmu mooenupoeanus npoueccoe xoa00Hoi u zopaveii OM/I.

Conepykanue Tembl 7: Y cTaHOBKA apaMeTPOB pacyeTa. 3arpy3ka JaHHBIX 00bEK-
ta. Onpezenenue cBOMCTB Marepuana. HazHaueHne KMHEMAaTHYECKUX M CHUJIOBBIX Tpa-
HUYHBIX YCIOBUM 3a1aun. Ha3HaueHne TeMnepaTypHbIX YCIOBUM 3a0a4u.

Jluteparypa k Teme 7: [1, 3, 5, 6]




Tema 8. Ocobennocmu mooenuposanus MHOZ0NEPEXOOHO20 MEXHONOZUYECKO20
npouecca noaydenusn uzoeauit memooamu OMJI.

Cogaepxxanue Tembl 8: Co3jgaHue 3aJaul ¢ HECKOJIBKMMHU TEXHOJOTMYECKUMHM OIle-
pauusiMu. Y cTaHoBKa napameTpoB pacuera. Ummnopt ganHbix. OCOOEHHOCTH pa3OueHUE
00J1acTH pacueTa Ha KOHEUHbIE PJIEMEHTHl U Ha3HAUCHHE TTapaMeTPOB pereHepaluu cetT-
ku. OnpejeneHue cBoCTB MaTepuaioB. HaznaueHne KUHEMaTUYECKUX U CUJIOBBIX I'pa-
HUYHBIX YCJIOBUHU 3ajaun. HazHaueHune temmnepaTypHBIX yClIOBHM 3anadu. [lo3unronu-
poBanue 00bekTOB. Co3/1aHNEe KOHTAKTHBIX ITap.

Jlurepatypa k Teme 8: [1, 3, 5, 6]

Tema 9. Ocobennocmu moldenuposanus npoueccoé NpPOKAMKU, 60J10YEHUS,
npeccoeanus, WMamnoeKu.

Conepxanue tembl 9: Co3znanue TBEpOTEIBHBIX MOEICH. DTambl CO3TaHus Oa3bl
JAHHBIX JJISI PEIIeHUs 3a/aud B mpernpoiieccope. OCOOCHHOCTH 3aJlaHusl HayalbHBIX U
rpaHu4HbIX yciioBui. HacTpoiika u pemenue 3anaun. HTEpIpeTanms nojiy4eHHbIX pe-
3yJbTaTOB B MOCTIIPOILIECCOPE.

Jluteparypa k Teme 9: [1, 3, 5, 6]

Tema 10. Ananusz enuanus nacmpoex pacuema u cnocoda 3a0anusn Kpaeewvix yc-
J106UIL 3a0a4u HA Pe3yTbmampl MOOEAUPOGaAnUA u epemsa pacuema. Mooenuposanue
HaANpsasceHus mevyeHus Memaiid npu opaven oegopmayuu memanna.

Conepkanue Ttembl 10: BnusiHue BeNIMUYMHBI Mpeesia CXOIUMOCTH PEIICHHS IO
CKOpOCTSIM U CUJIE HAa TOYHOCTb PE3yJIbTATOB MOJAEIUpoBaHus. M3mMeHnenrne oobema 3a-
FOTOBKH MPHU KOHEYHO-3JIEMEHTHOM MOJENUpPOBaHUU. BinsiHue mapamMeTpoB CETKH KO-
HEYHBIX 3JIEMEHTOB Ha JIJIMTEIBLHOCTh MOJIETUPOBAHUS M TOYHOCTh €TI0 PE3YJbTATOB.
Hcnonb3oBaHus CUMMETPUU MPU MOJEIUPOBAHUU: MPEUMYIIECTBA U HEAOCTaTKU. 3a-
KOHOMEPHOCTH M3MEHEHHUS BEJIMUYMHBI HAMPSHKCHUSI TEUCHUST METallJla IPU ropsiueit je-
dbopmanuu JUisi pa3HOro XMMCOCTaBa CTAJIE M IMIMPOKOIo Juara3oHa Mo CTENEeHSIM U
ckopocTsiM nedopmanu U Temmeparype. [loctpoeHune Monenu HanpssKeHUs TEUEHUs
MeTajljla C Y4eTOM JUHAMHUYECKON PEKPUCTAUIM3alMU METala MpU ero ropsdeit jie-
dbopmarnuu.

Jluteparypa k Teme 10: [1, 3, 5, 6]

Tema 11. Boiasnenue nymeit coeepuencmeosanusn npoueccoe OM/] na ocrnoge
AHaUu3a 6IUAHUA YCl06uil npomexkanus npouecca OM/] na ezo memnepamypho-
CKOpPOCHHbIE U CUNL08bIE NAPAMEMPDBL, A MAKHCE UZHOC UHCIMPYMEeHma dedopmayuu.

Conepykanue TeMbl 11: Biusaue ckopoctu aehopMUpOBaHus, YCIOBUM TEIII000-
MeHa (TpaHCHOPTUPOBKH, May3, HEPABHOMEPHOCTH HArpeBa), TEMIIEPATYPbl UHCTPY-
MEHTA, YCIIOBUM KOHTAKTHOTO TPEHMS, MOJEIN MAaTEpHUaJIa MHCTPYMEHTA HA IapaMeTPhI
dbopMon3MeHeHNsT MeTallla, TEMIIEPATypHbBIE M CUJIOBBIE MTapaMeTphl mpoiecca aedop-
Manuu. Bo3aMOXXHOCTh MOAEIMPOBAHUS SBOJIIOIUU MUKPOCTPYKTYPBI METajuia MpU Mo-
aydyeHuu usaenuii MerogamMu OM/I. BnusiHue TEXHOJIOTMYECKUX PEKUMOB U YCIOBHM
npotekanus nporecca OMJ] Ha u3zHOC MHCTpyMeHTa aedopmaiuu. OnpeaeneHue Ha-
IIPaBJIECHUM COBEPUIEHCTBOBaHUA Hccieayemoro npouecca OMJ] Ha ocHOBE pe3yJibTa-
TOB MOJEIUPOBAHUA.

Jlutrepatypa k Teme 11: [1, 5, 6]




3.3 IIpakTyeckue (CeMUHAPCKHE) 3aAHATHS

No Tema 3ansaTHs O6bem, yac. | Jlute-
n/m OYH/3a04YH | parypa

N3yuenue natepdeiica COBpeMEHHOTO TPO-

1 I'PaMMHOT0 KOMITJICKCA KOHEUHO-2JIEMEHTHOI'O 6/0,5 [1,2,7]
MOJICTTUPOBAHHSI

9 [Ipenporeccop. [To3unmonnpoBanue 0OHEKTOB U 6/1 [1.2.7]
co3JlaHre 0a3bl JAHHBIX JIJIS 3aIyCKa Ha pacyer.
MoaenupoBaHnue mpoiecca cCBOOOHON ocaaKu

3 3aroTOBKH (M30TepMHUeckuii pacueT). [IpocmoTtp 711 [1,2,7]
PE3yabTATOB MOAEIUPOBAHMS B ITOCTIPOIIECCOPE.
MoenupoBaHue IpoIiecca TEMmI000MeHa 3aro-

4 TOBKH C OKPY’KaloIel cpeoi u aeGopMupyro- 7/0,5 [1,6,7]
UM UHCTPYMEHTOM

5 MoaenupoBaHie MHOTOIIEPEXOIHOTO IIpoliecca 9/1 [1.6.7]
ropsiuero 1e)OpMUpPOBaHHsI 3aTOTOBKH
MonenupoBaHue HaNpPsKEHHO-

6 ne(hOpMUPOBAHHOTO COCTOSIHUS Ie(POPMUPYIOIIIE- 8/1 [1,2,7]
r0 HHCTPYMEHTA

7 MoierpoBaHue Mporecca MPOKaTKH 3ar0TOBKU 8/1 [1,6,7]

HUTOI'O: 51/6

3.4 JlabopaTtopHbie padoTHI
JlabopaTopHble pabOThl IO TUCUUIIIMHE YU€OHBIM IJIAHOM HE MPEyCMOTPEHBI.

3.5 CamocrosiTeqbHast padoTa CTyIeHTa

Ne Buner camocTosiTenbHON pabOTHI CTYCHTA O0mbeM, gac.
n/m OYH/3a04YH

1 N3ydenue JIeKIHMOHHOrO0 MaTepuaia 40/81

2 ITonroroBka K MpakTUYECKUM 3aHITUAM 69/119

3 [ToaroroBka k 1abopaTOpHBIM paboTam -

4 BrinosHeHne KypcoBOro ImpoeKTa -

5 BeInonHeHne KypcoBoit paboThI -/-

6 BrlimmotHeHIE MHIUBUTYATHHOTO 3aaHUS

HUTOI'O: 109/200

3.6 Kypcogoii mpoekT (padora), HHAMBHIAYAJIbHOE 3a]aHUE
KypcoBoii npoekT (paboTa) 1 MHAMBUIYATBLHOE 3aJjaHUE TIO0 TUCIUTLTNHE yueO-
HBIM IIJIAHOM HE MPEYCMOTPEHBI.




4 POH/JI OHEHOYHbBIX CPEJACTB

4.1 Kputepun u IIKAJbI 1JI HHTETPUPOBAHHOI OLIEHKH YPOBHS c()OPMHPO-
BAHHOCTH KOMIIETEHIIMH

Cocmasnsaiowas KomMnemeHyuu — NOJTHOMA 3HAHUL

- HyJIEBOM YpOBEHb: HEBEPHbIE, HE apPIrYMEHTUPOBAHHBIE, C MHOXECTBOM TPYyOBIX
OIIMOOK OTBETHI HA BOMPOCHI / OTBETHI HA JIBA BOIPOCA U3 TPEX MOJHOCTHIO OTCYTCTBY-
I0T. YPOBEHb 3HAHUI HIKE MUHUMAJIBbHBIX TPEOOBAHUI;

- MUHUMAJIbHBIN YPOBEHB: JJaHbI HE MOJIHBIC, HE TOYHBIC U apT'YMEHTUPOBAHHBIE OT-
BETHI Ha BOMPOCHI. Y POBEHb 3HAHUN HIUKE MUHUMAJIBHBIX TpeOoBaHuil. JlomyieHo MHO-
ro TpyObIX OIIHUOOK;

- IOPOTOBBIM YPOBEHb: JAHBlI HEIOCTATOYHO MOJIHBIE, TOYHBIE U APTYMEHTUPOBAH-
HBIE OTBETHI Ha BOMPOCHI. [1710X0 3HAET TEPMUHBI, ONPEACICHUS U MOHATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIIEHUSI, MPUHITUTIBL. J[OTyIIIeHO MHOTO HETPYOBIX OMUOOK;

- CpeAHUN YpOBEHb: JlaHbl JOCTATOYHO IOJHBIE, TOYHBIE U APTYMEHTUPOBAHHBIC
OTBETHI Ha BOIPOCHL. B 11€710M 3HAET TEPMUHBI, ONPEACICHUS U MMOHATUS; OCHOBHBIE 3a-
KOHOMEPHOCTU, COOTHOIICHUS, MPUHIIUIIBL. J[OMYIIIEHO HECKOJIBKO HErPyOBIX OMIUOOK;

- IPOJIBUHYTHI YPOBEHb: JIaHbI MMOJHBIE, TOUYHBIC U APTYMEHTUPOBAHHBIE OTBETHI HA
BOIIPOCHI. 3HAET TEPMHHBI, ONPEAECICHUS U MOHATHS, OCHOBHBIE 3aKOHOMEPHOCTHU, COOT-
HOILICHUS!, MPUHIUIBL. J[OMyIIeHO HECKOIBKO HErpyOBbIX OIIHOOK;

- BBICOKMI YPOBEHbB: JIaHbI IOJIHbIC, TOYHBIE U aPTyMEHTHUPOBAHHBIE OTBETHI Ha
BOIIPOCHIL. 3HAET TEPMUHBI, ONMPEACICHUSI U MOHATHS; OCHOBHbIE 3aKOHOMEPHOCTH, CO-
OTHOUIEHHUS, TPUHLIMIBL. J[OMYyIIEHO HECKOJIBKO HETOYHOCTEH.

Cocmasaaiowas KomnemeHyuu — yMeHus

- HyJIEBOM yPOBEHb: IMOJHOE OTCYTCTBHE IMOHUMAaHUS CYyTH METOJIWKH PEIICHUs 3a-
Jla4i, JOMYIIEHO MHOXKECTBO IpyOeHINX OMMOOK / 3a/1aHNs HE BBIIIOJIHEHBI BOOOILIE;

- MUHHUMAJIbHBI YpOBEHb: cj1ab0oe MOHMMAHUE CYTH METOIMKM pPELICHUs 3aJayH,
JIOTyIIEHbI TpyOble omnOKu. Pemennst He o0ocHoBaHbl. He ymMeeT ncnoiib30BaTh HOpMa-
TUBHO-TEXHUUYECKYIO JINTEpaTypy. He opueHTupyercs B crieruaibHONM Hay4YHOU JIUTEpa-
Type, HOPMaTUBHO-TIPABOBBIX AKTAaX;

- IIOPOrOBBIM YPOBEHB: AOCTATOYHOE IMOHMMAHUE CYTH METOJIMKU PELICHHsS 33a4H,
JONyLIeHbl omMOKK. Pemenust He Bceraa 00OCHOBaHBL. YMEET UCIOIb30BaTh HOPMAaTHB-
HO-TEXHUYECKYI0 uTeparypy. Cinabo opueHTHpYeTCs B ClIEUaIbHON Hay4YHOU JIUTEpaTy-
pe, HOpPMaTUBHO-TIPABOBBIX AKTaX;

- CPEIHHI YPOBEHb: B LIEJIOM IIOHUMAET CYyTh METOJUKHU PELICHUS 3a/1a4H, JTOIyLIe-
Hbl omMOKu. Pemenuss He Bcerma OOOCHOBaHBI. YMEET HCIOJIB30BaTh HOPMATUBHO-
TEXHUYECKYIO U CIIEHUAIbHYIO HAyUHYIO JIUTEPaTypy, HOPMaTUBHO-TIPABOBBIE AKTHI;

- IPOJIBUHYTHII YPOBEHB: B LIEJIOM IMOHUMAET CYyTh METOAUKHU PEILIECHUS 33]a4H, J10-
IyHIeHbl HeTOYHOCTH. CrIocOOEH 000CHOBATh PELIEHUS. Y MEET MCIIOIb30BaTh HOPMATUB-
HO-TEXHUYECKYIO U CIIEIUAIbHYIO HAyUHYIO JIUTEPaTypy, HOPMaTUBHO-TIPABOBBIE AKTHI;

- BBICOKHMI ypOBEHb: IIOHUMAET CyTh METOAUKH pelieHus 3agaun. CrnocobeH o0oc-
HOBATh pEIICHUS. YMEET UCHOIb30BATh HOPMATUBHO-TEXHUYECKYIO M CIHELHMATIbHYIO Ha-
YUHYIO JIUTepaTypy, NepeloBOM 3apyOexHbIN OIBbIT, HOPMATUBHO-TIPABOBBIE AKTHI.



Cocmasnarowas KomnemeHyuy — 81a0eHue HaeblKamu

- HYJICBOM ypOBEHb: HE MPOAEMOHCTPUPOBAT HABBIKU BBIMOJHEHUS MPOdecCcuo-
HaJIbHBIX 3a/1a4. VICOBIThIBAET CYyIIECTBEHHBIE TPYAHOCTH MPHU BBIMOJIHEHUH OTAEIBHBIX
3a/1aHUM;

- MUHUMAaJIbHBIN YPOBEHb: HE MPOJAEMOHCTPUPOBAT HABBIKM BBITIOTHEHUS TIpodec-
CHOHAJbHBIX 3aJad. VCIBITBIBAET CYIIECTBEHHBIE TPYAHOCTHU MPU BBINIOJHEHUHU OT-
JICJIbHBIX 3aJJaHUM;

- TIOPOTOBBIN YPOBEHb: BJIQJICET OINBITOM TOTOBHOCTH K MPOGECCHOHATILHOU Jes-
TEeTLHOCTH U TPOGECCUOHAIBHOMY CaMOCOBEPIIICHCTBOBAHUIO HA MOPOTOBOM YpPOBHE.
TpynoBbie AEUCTBUS BBITOJHIET MEJJICHHO U HEKAYECTBEHHO;

- CpeIHUHN YPOBEHB: BIQJICET CPEIHUM OIBITOM F'OTOBHOCTH K IPOQeCcCHOHATBLHON
JEATeIIbHOCTH U TPO(PECCHOHATFHOMY CaMOCOBEPIIICHCTBOBAHUIO. TPYI0BBIE TEHCTBUS
BBITIOJTHSIET HA CPEJTHEM YPOBHE IO OBICTPOTE U KAUECTBY;

- POJIBUHYTHIA YPOBEHb: BIIAJICET ONBITOM U JOCTATOYHO BBIPAXKEHHOW JIMYHOCT-
HOM TOTOBHOCTHU K MPOQECCUOHATBLHON JEATENbHOCTU U MPO(HECCHOHAIBHOMY CaMOCO-
BEPIICHCTBOBAHUIO. BBICTPO M KaUECTBEHHO BBITIOJIHSAET TPYAOBBIE ACHCTBUS,

- BBICOKHM YPOBEHB: BJIAJIEET ONBITOM U BBIPAXKEHHOCTHIO TUYHOCTHOU TOTOBHOCTH
K TpoQecCHOHATBLHON NESITEIBHOCTH U TPOQPECCUOHATEHOMY CaMOCOBEPIICHCTBOBA-
HUIO. BBICTPO ¥ KAaUECTBEHHO BBIMOJHAET TPYAOBBIE JECHCTBHUS.

Obobwennas oyenka cqhopmuposanHocmu KoMnemeHyuti

- HyJIEBOM YPOBEHB: KOMIIETEHIIUU HE CHOPMUPOBAHBDIL;

- MUHUMAaJbHBIA YPOBEHb: 3HAUUTEIHHOE KOJMYECTBO KOMIIETEHIIMH HE CHOpMU-
POBaHoO;

- TIOPOTOBBIM YPOBEHb: BCE KOMIIETCHIIMH C(HOPMHUPOBAHBI, HO OOJIBLIIMHCTBO Ha
IIOPOTOBOM YPOBHE;

- CPEIHUI YPOBEHB: BCE KOMIIETEHIUH C(HOPMUPOBAHBI HA CPETHEM YPOBHE;

- IPOJBUHYTHIA YPOBEHb: BCE KOMIETEHIIMN CPOPMHUPOBAHBI HA CPETHEM WIIH BbI-
COKOM yYPOBHE;

- BBICOKUI YPOBEHb: BCE KOMIETEHIIMU C(HOPMHUPOBAHBI HA BEICOKOM YPOBHE.

4.2 Bonipochl K 3K3aMeHY U IPUMeP IK3aMEeHALUMOHHOI 0 OnJiera

1. Oxapakrepr3oBaTh COBPEMEHHBIE METOJIbI U MPOTrpaMMHBIE KOMILUIEKChI aBTO-
MaTHU3UPOBAHHOI'O MPOEKTUPOBAHUSA M KOMIIBIOTEPHOI'O MOJIEIMPOBAHUS TEXHOJIOTHUYE-
ckux nporeccoB OM/I.

2. OxapakTepu30BaTh Ha3HaYEHUE M 00JIaCTh MPUMEHEHUS KOHEUHO-3JIEMEHTHOTO
komruiekca DEFORM 3D.

3. Oxapaktepu3oBaTh CTPYKTYpy U TPHUHIIMI PAaOOTHl KOMIBIOTEPHOU CHUCTEMBI
DEFORM 3D.

4. Ilepeunciute ocHoBHBIE MOy DEFORM 3D u Ha30BUTE NX Ha3HAUYEHUE.

5. OxapakrepuzoBath uHTEpderic ocHoBHOro okHa DEFORM 3D: ocHoBHBIE OISt
U UX Ha3HAYCHHE, HACTPOMKA KOH(PUTYpPAIIH CUCTEMBI.

6. [Ipenporneccop: Ha3HaUEHHUE U 00II1asi XapaKTepUCTUKa UHTepderica.

7. Ha3BaTh U 0XapaKTepU30BaThb OCHOBHBIC 3TAlbl MMOCTPOCHUS MOJIEIU MpOoIecca
OM/I (mpemnporieccopHasi cTaausl) B KOMIBIOTEPHOM CHCTEME KOHEYHO-3JIEMEHTHOTO
MOJEIMPOBAHUS.



8. Ha3BaTh U oxapakTepu30BaThb OCHOBHBIE ATAIbl MMOCTPOCHUS MOJIEIU TOPSIYETO
nporecca OM/I.

9. Ha3BaTh U 0xapakTepu30BaTb OCHOBHBIE TAllbl TOCTPOCHUS MOJIEIU XOJIOJHOTO
npouecca OM/I.

10. Ha3BaTh 1 oxapakTepu30BaTh OCHOBHBIE ATAIlbl MOCTPOCHUSI MOJIENIA MHOTOIIE-
pexonHoro npouecca OM/I, cocrosmero u3 TpaHCIIOPTUPOBKHU 3arOTOBKH OT IIE€YM K
IIPECCY, BBIIEPIKKE 3arOTOBKU HA HUKHEM LITAMIIE U IITAMIOBKH 3arOTOBKH.

11. Ha3BaTh 1 0xXapakTepu30BaTb OCHOBHBIE ATAIlbl IOCTPOEHUSI MOJIENI MHOTOITE-
pexoanoro mnpouecca OM/I, cocTosero u3 TpaHCHOPTUPOBKU 3arOTOBKH OT IEYH K
CTaHy, MpoIlecca 3aXBaTa 3aroTOBKU BaJKaMH, YCTAaHOBUBILETOCS MPOLECCAa MPOKATKH,
mpoliecca BIOpoca MeTasia u3 BaJIKOB.

12. TlocTpoeHne KOHEYHO-3JE€MEHTHOW Mozenu mnpouecca OMJ] B cucreme
DEFORM 3D: o611as xapakTepucTHKa cocTaBistonux MeHio «Simulation Control».

13. CpopmynupoBaTh peKOMEHAANNN 110 Ha3HAUEHHUIO pa3Mepa Iara MOJEIUPO-
BaHUs U marooopazoBanus B cucteme DEFORM 3D.

14. ChopmynupoBaTh peKOMEHIAIMU 110 Ha3HAYCHUIO pa3Mepa CETKH KOHEYHBIX
AJIEMEHTOB.

15. Oxapakrepr30BaTh THUIIBI MOAEIMPOBAHUSA, NOCTyIHbIE B cucteme DEFORM
3D.

16. Oxapakrepu3oBaTb BO3MOXHOCTHM HAaCTPOMKH OCTAHOBKHM pacyera B CHUCTEME
DEFORM 3D.

17. Oxapaktepu30oBaTh KPUTEPUU NIEPECTPOCHUS CETKH KOHEUHBIX 3JIEMEHTOB.

18. OxapakrepuzoBaTh goctyiHbie B cucteMe DEFORM 3D MeTo1bl BRIUMCIICHUM

19. OxapaxkrepuzoBath goctymnHbie B cucteMe DEFORM 3D Metonbl utepaiui.

20. CopmynupoBaTh peKOMEHIAIIMHA TI0 BEIOOPY METOJIa BBIUUCICHHN W METO]1a
UTEpalni pYU MOJAEIMPOBAHNH pa3InUHbIX npoueccoB OM/I.

21. Yka3aTtp Ha3HaueHue napamerpoB «I maBHbIM nMHCTpyMeHT» n «l'aBHas 3aro-
TOBKa».

22. Yka3arh Ha3HaueHUE MapameTpoB «Tekyuiee mokanbHOe BpeMs» U « Tekyiee
rJ100aIbHOE BPEMSY.

23. Yka3arb Ha3HaueHue napamerpa «Body weight».

24. Yka3arb Ha3HaueHUe napametpa «Solver switch control».

25. OxapakrepuzoBath BO3MOKHOCTH cucTeMbl DEFORM 3D no MoaenupoBaHuio
TEIUTOBBIX MPOLIECCOB.

26. OxapakTepu30BaTh KOMILUIEKC JAHHBIX, XapaKTEPU3YIOLINX CBOKWCTBA MOJEIIH-
pPyeMoro 0OBbeKTa.

27. Kakue cBoiicTBa MaTepuana HeOOXOIUMBI Il MOJCIUPOBAHUS IIpoIiecca Xo-
JIOAHOM I'MOKHU ITOJIOCEL.

28. Kakue cBoiicTBa Marepuana HEOOXOAUMBI ISl MOJEIMPOBaHUsS IIpoliecca ro-
psYer IPOKATKHU MOJIOCHI.

29. Jlath oOmIyt0 XapakTepUCTHKy maHeneh «JlepeBo oOwnekToB» u «CBOMCTBA
OOBEKTOBY.

30. Oxapaktepu30BaTh TUIBI 00BEKTOB, 1OCTynHbIE B cucteme DEFORM 3D.

31. ChopmynnpoBaTh peKOMEHIAIMKU IO BBIOOPY THUIA OOBEKTA JIJIsi 3aTOTOBKHU U
JUJIS1 BAJIKOB (IITaMIIOB) TP MoaeupoBanuu npoiecca OM/I.



32. OxapaktepuzoBaTh Bo3MoxHOcTH DEFORM 3D 1o co3gaHuto reoMeTpuu Mo-
JEIUPYEMBIX 0OBEKTOB.

33. JlaTb CpaBHUTENIBHYIO XapaKTEpUCTUKY NOCTYNHbIM B cucteme DEFORM 3D
METO/IaM CO3/IaHUSI CETKU KOHEYHBIX 3JIEMEHTOB.

34. JlaTb CpaBHUTEIBHYIO XapaKTEPUCTUKY OTHOCUTEIbHOMY M a0COIIOTHOMY TH-
11aM CETKHU KOHEUYHBIX 3JIEMEHTOB. YKa3aTh MPEUMYIIECTBA U HETOCTATKH.

35. ChopmynupoBarh peKOMEHIAIMU 10 HA3HAYEHUIO pa3Mepa CETKU KOHEUHBIX
AJIIEMEHTOB 00BbEKTa BOIM3U OCTPHIX KPOMOK MHCTPYMEHTA.

36. ChopmynupoBaTh peKOMEHIAIIMU 110 HA3HAYCHUIO pa3Mepa CETKU KOHEUHBIX
AJIEMEHTOB O0OBEKTa B 00JIACTAX, T/I€ HAOII0IAI0TCS OOJIBIINE TPAJUCHTHI TEMIIEpaTyp
u/vny neopManuii 1 HanmpsHDKSHUH.

37. OxapakTepu30BaTh Ha3HAYCHHUS BECOBBIX (DaKTOPOB IMPHU CO3JAHUU CETKH KO-
HEYHBIX 2JIEMEHTOB.

38. OxapakrepuzoBath Bo3mMoxkHocT DEFORM 3D 1o co3anuio OKOH IJIOTHO-
CTH CETKH KOHEUYHBIX 3JIEMEHTOB.

39. OxapakTepu3oBaTh KPUTEPUU MEPECTPOCHUS CETKU KOHEUYHBIX IJIEMEHTOB B
DEFORM 3D.

40. JlaTb cpaBHUTEIBHYIO XapaKTEPUCTUKY TJI00ATBHOMY U JIOKAJIBHOMY METOJaM
MEPECTPOCHUS CETKU KOHEUHBIX 3JIEMEHTOB.

41. OxapakrepuzoBaTh Bo3MokHOCTH DEFORM 3D B yactu HazHaueHUs pa3iny-
HBIX TUIOB NIEPEMENIEHNS] HHCTPYMEHTA IPU MOJICIIMPOBAHUU.

42. lath oOULIyI0 XapaKTEPUCTUKY CIOCO0aM 3aJjaHusi TPAHUYHBIX YCIOBHH s
MozaenupyeMbix 00bekToB B DEFORM 3D.

43. TlepeyucinuTh TPaHUYHBIE YCIOBUSI, KOTOPhIE HEOOXOAMMO Ha3HAYUTH MPU MO-
JenupoBaHuu ropstuero npouecca OM/I.

44. TlepeyncinuTh IPAHUYHBIE YCIOBHS, KOTOPbIE HEOOXOAMMO Ha3HAYUTh MPU MO-
JEIMPOBAaHUH ITpoLiecca MPOKATKH.

45. TlepeyncnuTh IPAaHUYHBIE YCIOBHS, KOTOPbIE HEOOXOAMMO Ha3HAYUTh MPU MO-
JEUPOBAHUU TOPSIYETO MPOLiecca OCATKU KPYTioW 3aroTOBKHU MPHU CIAEAYIOMIMX YCIO-
BUSIX: TEOMETPHUSI 3arOTOBKH MpescTaBiieHa 180°, B mponecce negopmaiiuu Temio oT 3a-
TOTOBKH TMEPEIaeTCsl IMTaMITy ¥ paclpOCTPaHIECTCS BHYTPH HETO.

46. OxapaktepuzoBath Bo3MoxkHocTH DEFORM 3D mno kxommeHcanuu oObemMa
00BbeKTa Mpu MOJEIUPOBaHUU. [laTh peKOMEHAAIMU IO BRIOOPY LIETIEBOT0 00beMa 3aro-
TOBKH.

47. JlaTh peKOMEH/IALIMH 110 Ha3HAYCHHIO MapameTpa «Limiting strain rate».

48. JlaTh peKOMEHIALINH 110 Ha3HaueHHIO mapamerpa «Volume penalty».

49. OxapakrepuzoBatb Bo3MOXKHOCTH DEFORM 3D B yacTu MO3UIIMOHUPOBAHUS
00BEKTOB JIPYT OTHOCUTEIBHO JIpyTa.

50. U310%UTh AJITOPUTM 3aJIlaHUsI KOHTAKTHOT'O B3aUMOJICUCTBHS MEXKY MOJICIIN-
pyembiMu 00bekTamu B cucteme DEFORM 3D.

51. ChopmynupoBaTh peKOMEHIAIUN TT0 HA3HAYCHUIO TJIABHOTO W TOTYUHEHHO-
ro OOBEKTOB TPU 3aJJaHUM YCJIOBHM KOHTAKTHOTO B3aWMOJICUCTBUS B CHCTEME

DEFORM 3D.



Ilpumep rx3amenayuonnozo ounema

T'OYBIIO «IOHEIIKU HAITMOHAJIbHBIM TEXHUYECKU YHUBEPCUTET»
[Iporpamma: MarucTparypa
(OakanaBpHaT, CrICIMAIUTET, MaTrUCTPATYpPa)

Hampasienne noaroToBku (CrnenuagbHOCTh): 22.04.02 Metamryprust

(KoJ, Ha3BaHHUE)

HanpasneHHocTh (Ipoduib): O6paboTKa METAJLIOB JaBICHUEM
(Ha3BaHue)

Cemecrp: 1 cemectp
KoHeyHO-371eMEeHTHOE MOJISTMPOBAHUE TEXHOJOTHICCKUX MTPOIIECCOB 00-
YyeOHasa QUCIUIUINHA: pabOTKM METAIIJIOB JJaBJICHHEM

BUJIET Nel
1. ChopmynupoBaTh peKOMEHAALNN IO HA3HAYEHHUIO pa3Mepa CETKU KOHEUHBIX AJIEMEHTOB.
2 IlepeuncnuTh TPaHUYHBIE YCIOBUS, KOTOPble HEOOXOAUMO Ha3HAYUTh NIPH MOJAEIMPOBAHUU TOPS-
yero nporecca OM/I.

VYTBepkIeHO Ha 3aceJaHnU Kadeapsl O06paboTKa METAJUIOB IaBJICHUEM
(HauMeHOBaHUEe Kadeapbl ITOJTHOCTHIO)
IIpoTokon
3aB. kadeapoii Cautko C.A.
(moamnuce) (®.1.0.)
OK3ameHaTop CHutko C.A.
(moamnuce) (®.1.0.)

4.3 Kputepum olleHUBAHUA

Onenka ucneitanus mo 100-6ammpHOM mIKane GopmMupyercs kKak cymma 0ajuioB
HaOpaHHBIX 3a OTBETHI HA BOIIPOCHI OuyieTa. [1o kax1oMy BOIIpocy:

— «50 GannoB» — BBICTABISETCS, €CIU MPU OTBETE HAa BONPOC CTYJACHT OOHAPY KU
yMEHHE CBOOOJHO, JOTHYHO, YETKO M SICHO NPEIOCTaBISATh T'PAMOTHBIE, MPaBUIbHBIC
OTBETHI HAa MOCTABJIEHHBIA BOIPOC C MCIOIb30BAHHUEM TEPMHUHOJOTUU U CHMBOJIHKHU B
HEOOXOMMOM JIOTUYECKON TOCIEeI0BATEIILHOCTH, a TAKXKe CBEACHUNA U3 IPYTHX TUCIH-
IUTMH U 3HaHWA, TPUOOPETEHHBIX PaHee; TBEPble MPAKTUIECKHE HABBIKH C TBOPUYECKHM
NPUMEHEHHUEM TOJYUYEHHBIX TEOPETUYECKUX 3HAHMIA, MCIOJIb30BaHUE U MPEIOCTaBe-
HUE MOJIHOTO0 000CHOBaHMS Hanbosee 3p(HEKTUBHBIX U pallMOHATIBHBIX METOA0B MOUCKA
pelIeHus; YMEHHE UCIIO0Ib30BaTh MPUOOPETEHHbIC 3HAHUS U HABBIKM B HECTAH/IAPTHBIX
CUTYaIMIX, TPEOYIOIIMX BbIX0OJa HA UHOM, O0JIee BRICOKUI YPOBEHb 3HAHUI;

— «40 GamnoB» — BBICTABISETCS, €CIM IPU OTBETE HA BOIMPOC CTYICHT MPOSIBUII
BBICOKMI ypOBEHb 3HAHUI MPU OTBETE HA BOIPOC, IMOKa3ajl YMEHUE IMPUMEHATh Teope-
TUYECKHE 3HAHMs JUIsl PEUIeHMs MOCTABJICHHOM 3aJauyu, YETKO BJAJIeeT U MPUMEHSET
aHAJIMTUYECKHE 3aBUCUMOCTHU JUI YCJIOBUU 3aJlauM, yMeeT (OpMYJIUPOBATH BHIBOJIBI,
OJIHAKO TPU OTBETE JOMYCTHJI HEKOTOPbIE HETOYHOCTH;

— «30 GannoB» — BBICTABISETCS, €CIIU MPU OTBETE HAa BOIIPOC CTYJACHT OOHAPY KU
yMeHHE CBOOOJHO MPEAOCTABISTh MPABHIBHBIE OTBETHI HA MOCTABJICHHBIE BOMPOCHI C
UCTIOJb30BAaHUEM TEPMUHOJIOTHH, & TakK)K€ 3HAHWN, MPUOOPETEHHBIX paHEe; HATU4He
HECYIIECTBEHHBIX HEJOCTATKOB WM HAPYIICHUS MOCIEI0BATEIILHOCTH U3JI0KEHUS; UC-
MOJIb30BaHNE HE CAMBIX PAIIMOHAIBHBIX METO/IOB TIOUCKA PEIICHNUS;

— «20 6aI0B» — BBICTABJISETCS, €CJIM NPU OTBETE HA BOIPOC CTYACHT OOHAPYX U
0a30BbI€ 3HAHMSI 110 BOIIPOCY, 3HAHUE OCHOBHBIX 3aKOHOMEPHOCTEM, ONMUCHIBAIOIINX 3a-



JAHHBIA TIPOIIECC, OAHAKO JOMYCTUII CYIIECTBEHHBIC ONTUOKU MPU OTBETE, HE CMOT CHC-
TEMaTHU3UPOBATh NCXOJIHBIC TAHHBIC U CHOPMYITUPOBATH BHIBOIHI,

— «10 6amioB» — BBICTABISETCSA, €CJIU MMPU OTBETE HA BOMPOC CTYACHT OOHAPYKUIT
BJIaJICHUE OCHOBHBIMH TOJIOKEHUSAMH MaTepuasa, HO (parMeHTapHO M HEMOCJIeI0Ba-
TEJLHO JaeT OTBEThI HA MOCTABJICHHBIE BOIIPOCHI; MMEET Clla0ble MPAKTUYECKUE HABbI-
KU;

— «0 6anoB» — BBICTABIISETCA, €CJIM IIPU OTBETE HA BOIPOC CTYJIEHT OOHAPY U
HE3HAYUTEIbHBIN 001l 00beM 3HAaHUM, (parMEeHTaApHO U HEMOCJIEAOBATEIbHO IaeT

OTBCTHI HAa IMTOCTABJICHHBLIC BOIIPOCHI C ITIPUHIUITHAJIbHBIMHA OU_II/I6KaMI/I;

[Tonyyennas omenka o 100-6amipHOM mIKalle OMpenesnseT OIEHKY M0 Tocyaap-
cTBeHHOM mmikane u mkaine ECTS:

CymmMma GasmioB Ouenka Ouenka
no 100-6anpHOM mIKaje no wkane ECTS 10 TOCYAAPCTBEHHOMU LIKAJIE
90-100 A OTimyHO
80-89 B Xopoto
75-79 C
70-74 D y
60-69 E JIOBJIETBOPUTEIIBHO
35-59 F He
0-34 = Y A0BJIETBOPUTEIIHHO

* — ¢ 00s3aTEILHBIM IIOBTOPHBIM U3YYCHUEM JUCHUIIINHBIL.

IIpoMexyTouyHasi arrecTalMs [0 Pe3yjbTaTaM OCBOCHHUs IUCLMIUIMHBI B CEMe-
CTpe MpOBOAUTCS B (hopMe IK3aMeHa B COOTBETCTBUU ¢ «IlonoxeHrnemM 00 opraHu3aiiu
y4eOHoro npotuecca B JJoHeIIKoM HallMOHAJIIbHOM TEXHUYECKOM YHUBEPCUTETE.

Tekymumi KOHTPOJb 3HAHWW CTYJEHTOB IIPOM3BOJIUTCS IO PE3yJbTaTaM KOH-
TPOJIBHBIX OIIPOCOB B XOJI€ MTPOBEACHUS IPAKTUYECKUX 3aHATUH.

4.4 TIpumep TeKyIIEro onpoca Ha NPAKTHYECKUX (CEMUHAPCKUX) 3aHATHAX

1. HazoBuTe OCHOBHEBIC 3JIEMEHTHI HHTEep(eiica MporpaMMHOTO KOMILIEKCa
DEFORM 3D.

2. HazoBuTe rpaHnYHbBIC YCIOBHS, KOTOPBIC HEOOXOAMMO 33/1aTh IPU MOJICITUPO-
BaHWH MHOTOIIEPEXOIHBIX TEXHOJOTHYECKHX TporeccoB OM/I.

3. HazoBuTe rpaHndHbBIC YCIOBHS, KOTOPBIC HEOOXOAMMO 33J1aTh ITPU MOJICITUPO-
BaHUU TIPoIIecca ropssuei MPOKaTKU.

4. Oxapakrepusyite Bo3moxkHoctu rmakera DEFORM 3D B wacTu onpenenenus
IUTACTHYECKUX CBOWCTB MaTepUaIoB.

5. Oxapaxkrepusyiire Bozmoxxanoct makera DEFORM 3D B gactu nporuosupo-
BaHUS U3HOCA MHCTPYMEHTA Je(POpMaIInH.

4.5 KypcoBoe npoeKTUpOBaHHe
KypcoBoii npoexT (paboTa) yueOHbIM IIIaHOM HE MPEAYCMOTPEH.



5 PEKOMEHAYEMAS JINTEPATYPA

I Ocnoenasn rumepamypa

1. KomnploTepHOe MOAEIMPOBAHUE MPOLECCOB 00OpabOTKH METaIOB AaBiie-
HUeM [DIeKTpOHHBIN pecypc]: yueOHoe mocodue st By30B / A.A. boratos, J[.A. I1aB-
joB, M.B. EpnanoB u np.; nog obm.pea. A.A. borarosa. - 28 M6. - ExkarepunOypr:
N3n-Bo VYpamyn-ta, 2018. - 1 d@aitn. - Cucrem.tpedoBanus: AcrobatReader.
http://ed.donntu.ru/books/19/cd9127.pdf

2. Kamnyn, A.b. ANSYS B pykax uHeHepa [DJIeKTpOHHBIN pecypc]: mpak-
tudeckoe pykoBonctBo / A.b. Kamnyn, E.M. Moposos, M.A. OndepneBa; npeauci.
A.C. lllaackoro. - 3. ctep. - 10 M6. - Mocksa: JINBPOKOM, 2015. - 1 ¢aiin. - Cuc-
tem.TpeOoBanus: AcrobatReader. http://ed.donntu.ru/books/19/cd9122.pdf

3. SlkoBuenko, A.B. MeToabl KOMIBIOTEPHOTO MOAETUPOBAHUS HANPSKEHUS
TEYEHUs] METajula B MPOLECcax ropsyeil MiIacTU4ecKol aedopManuu [IDIEKTPOHHBIN
pecypc]: yueOHOe mocoOue A CTyIEHTOB O0pa30BATEIbHBIX YUPEKICHHHN BBICIIETO
npodeccuonansaoro obpaszoBanmsi / A.B. fkoBuenko, C.A. Cautko, H.W. MBnesa;
['OYBIIO "JOHHTVY". - 44 M6. - Honeuk: 'OYBIIO "JOHHTY", 2018. - 1 ¢aiin. -
Cucrem.tpeboBanus: AcrobatReader. http://ed.donntu.ru/books/18/cd8221.pdf

II /lononnumenvnas aumepamypa

4. JlenncoB, M.A. KomnbiorepHoe npoektupoBanue. ANSYS [DnexkTpoHHBII
pecypc]: yuebHoe nmocoobue st By30B / M.A. [lenucos; Ypan.peaep. yH-T UM. IEPBOTO
[Mpesunenta Poccun b.H. Enpnuna. - 11 M6. - ExarepunOypr: Uzn-Bo Ypan.yH-ta,
2014. - 1 daiin. - CucreM.TpebOBaHMS: AcrobatReader.
http://ed.donntu.ru/books/cd5873.pdf

5. Kaprun, B.P. MogenupoBanne npeccoBanusi B mporpamme DEFORM-2D
[DeKTpOHHBIN pecypc]: SAESKTPOHHOE YUueOHOE TOCOOME MO MPAKTUICCKUM 3aHATHSIM /
B.P. Kaprun, b.B. Kaprun, S.A. Epucos; [OYBIIO "Camap. roc. a3pokocM. yH-T UM.
akan. C.I1. Koponesa (Hau. uccnen. un-1)". - 4 M6. - Camapa: [6.1.], 2015. - 1 daiin. -
Cucrem.TpeboBanus: AcrobatReader http://ed.donntu.ru/books/19/cd9124.pdf

6. Cuurko, C.A. ABTOMaTU3UPOBAHHOE IPOECKTUPOBAHUE KOJIEC, KATTMOPOBOK,
MHCTPYMEHTa JAepopMalvd M TPOLECCOB B KOJECHPOKATHOM MPOU3BOJACTBE [DJEK-
TpoHHBIN pecypc]: MmoHorpadus / C.A. Cuurko, A.B. SIxoBuenko, H.U. WBnesa. - 17
M6. - Jomeuk: I'OYBIIO "JOHHTY", 2017. - 1 d¢aiin. - Cucrem.TpeOOBaHUS:
AcrobatReader http://ed.donntu.ru/books/18/cd8180.pdf

6 YYAEBHO-METO/JJNYECKOE OBECIIEYEHUE JUCIHUIIJINHBI

Y4eOHO-MeTOAUYECKHE U3IaHUsA, pa3padoTannbie B [lonHTY:
7. Meroauieckue yka3aHus K MMPOBEACHUIO MPAKTHUECKUX 3aHATUN 1O TACIIUATIIU-
He "KOHEYHO-2JIEMEHTHOE MOJEINPOBAHME TEXHOJOTHYECKUX mnpoueccoB OM"
[OnexTpoHHBIN pecypc] : HanpaBiaeHre noarotoBku: 22.04.02 "Meramtyprus" : maru-
crepckas nporpamma: "O6paboTka MeTauioB AaBjieHueM" : (11 00y4aromuxcs OYHOM
u 3a0uHoit hopm obyuenus) / TOYBIIO "JIOHHTY", Kad. o6pab. meTanioB qaBjieHH-
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http://ed.donntu.ru/books/19/cd9122.pdf
http://ed.donntu.ru/books/18/cd8221.pdf
http://ed.donntu.ru/books/cd5873.pdf
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eMm ; [cocT. C.A. CHHTKO]. - 5 MO. - [lorenk : TOYBIIO "JIOHHTVY", 2019. - 1 ¢aiin. -
CucreMm. TpeOoBanus: Acrobat Reader. http://ed.donntu.ru/books/20/m5301.pdf

8. Meroauyeckue yka3zaHus K CaMOCTOSTEIBbHONU pabOTe CTYIEHTOB MO JTHACIIUATLIHU-
He "KOHEYHO-3JIEMEHTHOE MOJEIMPOBAHUE TEXHOJOTHUECKUX mnpoueccoB OM"
[OnexTpoHHbIN pecypc] : HanpaBiaeHue noarotoBku: 22.04.02 "Merauyprus" : maru-
crepckas nporpamma: "O6padboTka MeTauioB AaBiieHueM" : (1 00y4aromuxcs OYHOM
u 3a04Hoi dopm obyuenus) / TOYBIIO "JIOHHTY", Kad. o6pab. MeTanioB naBieHH-
eM ; [cocT. C.A. CHutko]. - 223 K6. - loneux : TOYBIIO "JOHHTY", 2019. - 1 daiin.
- CucteM. TpeboBanums: Acrobat Reader. http://ed.donntu.ru/books/20/m5305.pdf3

9. Meroauyeckre yka3aHus K BBIMOJHEHUIO MHAWBUAYAJILHOTO 3aJaHUS IO JUC-
numiHe "KOHEUYHO-3JIEeMEHTHOE MOJICIMPOBAHUE TEXHOJIOTHYeCKuX mpoieccoB OM /"
[DnexTpoHHBIN pecypc] : HanpaBiaeHue noArotoBku: 22.04.02 "Meramutyprus" : maru-
cTepckas nporpamma: "O0paboTka MeTauioB AaBiieHueM" : (AJisi 00ydaronuxcsi OUHOU
u 3a0uHoi popm o0yuenus) / TOYBIIO "JIOHHTY", Kad. o6pab. meTanioB qaBieHH-
eMm ; [cocT. C.A. CauTkO]. - 184 K6. - Jlonenk : TOYBIIO "IOHHTY", 2019. - 1 ¢aiin.
- Cucrem. TpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/20/m5303.pdf

DJIEKTPOHHO-UH(POPMALMOHHbIE PeCypChI
OBC IOHHTY - http://donntu.ru/library
9BC IPR SMART - http://www.iprbookshop.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIVIMHbI

1. Yuebnas aymuropust Ne 5.350 ans mpoBeneHUs 3aHATHNA JICKITMOHHOTO (MYJIb-
TUMEIUHHOE O0OpYAOBaHHUE: KOMIBIOTEpP, MYJIbTUMEIUUHBIA TPOEKTOP, DKpaH; CIie-
HUaIU3upoBaHHasi MeOellb: JOCKa ayJlIWTOpHAsl, MapThl, JEMOHCTPALMOHHBIEC IJIAKATHI.
I1K: Monutop LG Flatron F 700B 17", Komnsiorep IntelCore 2Duo E8400 3.0 Ghz,
omeparonHas cuctema Linux Ubuntu 18.04, maker mporpamm LibreOffice 6.3.0).

2. Yuebnas aynuropust Ne 5.350 nnst mpoBeieHUsI MPAKTUUYECKUX 3aHATUH (MYJIb-
TUMEIUHHOE O0OpYAOBaHHUE: KOMIBIOTEpP, MYJIbTUMEIUWHBIA MPOEKTOP, dKpaH; CIie-
UaIu3MpoBaHHas MeOellb: JOCKa ayJIUTOpHAsl, MapThl, JEMOHCTPALMOHHBIEC IJIAKATHI.
[TK: Monutop LG Flatron F 700B 17", Komnbtotep IntelCore 2Duo E8400 3.0 Ghz,
oneparonnas cuctema Linux Ubuntu 18.04, maker mporpamm LibreOffice 6.3.0).

3. [lomenieHus 1jisi caMOCTOSATEIBHON pabOThl ¢ BO3MOKHOCTBIO MOJKIIOUEHUS K
cetu «HWHTepHeT» M oOecreyeHHWEM JOCTyHa B AJIEKTPOHHYIO HHOOPMAIMOHHO-
00pazoBaTenbHyIO Cpely OpraHu3allii: YATAIbHbIC 3aJbl, yueOHbIe Kopiyca 2,3. (KoMm-
IBIOTEPHAsI TEXHUKA ¢ BO3MOKHOCTBIO MOAKIIOUEHUs K ceTu «VHTepHeT» U obecrieye-
HUEM JIOCTyIla B DJIEKTPOHHYIO HHGPOpPMAIMOHHO-00pa3oBarenbHyto cpeay (DUOC
JIOHHTY) u snexkrponHo-6nbmoteunyo cuctemy (ObC IPR SMART), a Takxke B03-
MO>KHOCTBIO HMHJIMBUIYyaJIbHOIO HEOIPAaHMYEHHOTO jaoctyna obyuaromuxcsi B ObC u
SUOC mocpeactBom Wi-Fi ¢ mepconanbHbix MoOWIBHBIX ycTpoicTB. OC- Microsoft
Windows 7, OpenOffice 2.0.3 — obmectBennas aunensuss MPL 2.0/ Grub loader for
ALT Linux - munensus GNU LGPL v3/ Mozilla Firefox - munensuss MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - aunensus GNU GPL.
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