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JIUCT COI'JTACOBAHUA

PABOYASA ITPOI'PAMMA COCTABJIEHA B COOTBETCTBM C TPEBOBAHUSAMU ®EJEPAJIBHOI'O
I'OCYZAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIETI'O OBPA3OBAHUSA (I'OC BO)

17.05.01 boenpumnacel ¥ B3pbIBaTe/Ix

roz Habopa rpymmbr: 2024

IIporpamMmy cOCTaBUII:

Kadenpa E4 BBICOKOSHEPTETUUECKUE YCTPOMCTBA
ABTOMATUYECKNX CUCTEM
Onexsep Anekceti FIBaHOBUY, K.T.H., JOL[HT

IIporpamma paccMOTpeHa

Ha 3ace/laHuM Kadepbi-pa3paboTunka .

paboueii nporpammel E4 BBICOKOOHEPTETUYECKUE YCTPOUCTBA ABTOMATUUYECKHUX
CUCTEM

3aBepnytouruii kKadeapoit Hecrepos H.I., K.T.H., 1011,

[Tporpamma paccmoTpeHa
Ha 3ace/laHuM BbITyCKarolleit kadeapbl

E4 BBICOKO3HEPTETUYECKUE YCTPOVICTBA ABTOMATUYECKUX CUCTEM

3aBepgytouruii Kadeapoit Hecrepos H.I., K.T.H., 1011,




PABOYAS ITPOI'PAMMA JUCHUIIJINHBI
MATEMATHNYECKOE MOJE/IMPOBAHUE IMTPOIIECCOB OBPABOTKHN METAJIJIOB
JAB/IEHVEM

Pazpesnbi paGoueii nporpaMmsi

1. IEJIN OCBOEHUA JUCLIUITIIVHEBI

2. MECTO JVUCIHUIVINHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEP)KAHUE NJUCLIITIIMHBI

4. ®OPMEBI KOHTPOJIA OCBOEHUA NVUCLUITJINHBI

5. YYEBHO-METOIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE JUCLIAITIMHBI
6. MATEPAJIBHO-TEXHNUYECKOE OBECITEUEHUWE JUCLIWITIIMHBI

IIpuiokeHus K padoueii mporpamMMe AMCIUILIMHBI
¢ Tlpunoxenve 1. AHHOTaLMs paboyeii MPOTrpaMMbI

o TIpunoxkenue 2. TexHonoruu u Gopmbl 00yUeHUS
o TIpunoxenue 3. @OH/BI OIIEHOYHBIX CPE/ICTB



1. OE/IN OCBOEHUSA JUCIIAII/IMHbI

Llesibo 0CBOEHUS TUCLIUTIMHEI SIBISIeTCST JOPMHUPOBaHHe CIeAYIOIUX KOMITeTeHIHIH:

OITK-10 — crmocobHOCTb TPUMEHSATh METOAbI MaTeMaTUJYeCKOTO0 aHa/H3a, MOZETHUPOBAaHMS M CHCTEMHOTO
MIPOEKTUPOBaHUs, TeOPETUUECKOr0 M SKCIIePUMEHTAa/bHOT0 UCC/Ae[0OBaHUsl I pellleHUs] UH)KeHepHbIX 3a/ad
NIPOEKTHPOBaHMUS, IPOM3BO/CTBA U UCTIBITAHUS OPY’KUSI U CUCTEM BOOPY>KEeHHS

OIIK-14 — cnocoOHOCTE MOJEe/NUpPOBaTh W HCIONb30BaTh W3BECTHBbIE DeIleHHs] B HOBOM TPUIOKEHUH
MPUMEHUTETFHO K TIPOEKTUPOBAHUIO, TIPOM3BOACTBY, WCIBITAHUAM W IKCIUTyaTal[il OOeTNpUIacoB U
B3phbIBaTesiell pa3MYHOro TUIA U Ha3HauUeHUs

@DOPMUPOBAHUIO KOMITETEHI[HMI CTY)KUT JI0CTHKEHHE CJIEJYIOIINX pe3y/bTaToB 06pa3oBaHus:
OIIK-10

3HAHUS:

Ha YPOBHE Tpe/[CTaB/IeHNi: IPUMeHeH’e CTIel[HaIM3UPOBAHHbBIX PACUETHBIX MTPOrPAMMHBIX MOJY/IeH /st
OLIEHKH M3[Ie/IMi 1 TIPOLIECCOB B 00/1aCTH TIPOEKTUPOBAHMUS [ieTasiell MAllIMHOCTPOEHHST;;

YMeHUSs:

MOCTPOEHUEe PACUYETHBIX aJIFOPUTMOB U NTPOrPaMMHBIX MOZy/1el [JIs Orpe/ie/ieHHs OCHOBHBIX [lapaMeTpOB
TEXHOJIOTMYeCKHX TIPOLIeCCOB U MOCTPOEHHE B3aUMHbIX CBsI3e, M0/IyYaeMbiX pe3y/ibTaToB;;

HABbIKU:

KODPEKTHOe COCTaB/IeHHe a/ITOPUTMOB pacuéra TpebyeMbIX BeJMUMH (TeXHOJOTHUECKHX [apaMeTpoB),
TMO3BOJISIIOIIUX OBICTPO TO/IyYaTh UTOTOBBIE 3HAUEHUSI TIPU U3MEHEHHUH UCXOHBIX JaHHBIX;.
OIIK-14

HABbIKU:

MOCTPOEHUE U TOATOTOBKA MoOjesiell /i KOHEUHO-3JIEMEHTHOTO aHa/M3a TeXHOJIOTHUeCKUX IPOLeCCOB
W3rOTOBJIEHUST 3/IEMEHTOB 60erprIacoB MeTogamMu 06paboTKH JiaB/IeHHUEM;.



2. MECTO JUCIUIIVIMHBI B CTPYKTYPE OOII BO

Jucunnmua MATEMATNYECKOE MOJE/IMPOBAHUE ITPOIIECCOB OBPABOTKI
METAJIJIOB JAB/TIEHUEM siBrisieTcsl JUCLUITIMHON 00513aTe/IbHOM YacTH 0y10Ka 1 mporpamMMel
TOATOTOBKY M0 HarpaBieHuto 17.05.01 Boenpunacel u 83pbieament.

Copep>kaHue  IMCLMIUIMHBL - SIB/ISIeTCSL JIOTUYeCKUM  npoforkenueM aucuurmy:  YHAC/IEHHbBIE
METO/bI PEHIEHWA 3AJAY ITPUK/TAJHOU MEXAHUKMN.

CopepkaHue [UCLUIUIMHBL SIBJISIETCST OCHOBOM s ocBoeHus aucuuruiiH: BBITIOJTHEHUE,
IMOATrOTOBKA K ITPOIIEYPE 3AIIUTHI U 3AIIUTA BBIITY CKHOM KBAJTM®UKAIIMOHHON
PABOTBI.

[MpeaBapuTe/bHBIE KOMIIETEHIUH, COOPMHUPOBaHHbIE Y 00YyUarOIIerocs /[0 Hauajia U3yueHus JUCLIATIIMHGL:

e [ICK-2 — BnaseeT OCHOBHbIMM MeTO/JaMU POEKTUPOBAHMUS, PACUETOB NaTPOHOB U TWJIb3 PA3/IMYHOTO
Ha3HaueHust



3. CTPYKTYPA 1 COAEPXKAHUVE INCIHUIT/IMHBI

OO011ast TPYI0eMKOCTh TUCIUTUIMHBI COCTaBIsieT 2 3.e., 72 4.

3.1. CoaepxaHue (AUAAKTUKA) AUCIHUILUIAHBI

AypuTopHBIE S
3aHATHA E =
B KOHTaKTHOH = H o §,
& tpopue :E £5
o = o) 5g ]
&~ ) = ] £ =E
= E HaumMeHoBaHHe pa3/e/IoB M AN/JaKTHYEeCKUX eJHHUL] 8 § w -] =1 E
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Pazpesn 1. OGuiee npejcTaB/IeHHe 0 YHCIEHHBIX METO/AX U 0CHOBbI MO/\e/IMPOBAHUS
MeTO0/J0M KOHEUYHbIX 3/IEMEeHTOB. 1.1 OcHOBHbBIE TIOHSITHSI YHNC/IEHHOTO MOAe/MpoBaHus 1.2
Ba3oBbie 0CHOBBI pﬂ6OTI>I B IIPOrpaMMHBIX CIIeLIHaIN3UPOBaHHbIX KOMIIEKCAX 1.3 0611168
5 9 TpeJicTaB/IeHHe O MeTo/le KOHeUHbIX 31eMeHTOB 1.4 Kiaccel perlaeMbIx 3a/ja4 U BU/ibl aHa/Iu3a 36 17 17 19 50 50
1.5 F'eomeTpruecKoe MOZIeIMPOBaHHUE U MOCTPOEHHEe KOHEUHO-3/1eMeHTHO#H ceTku 1.6 3azaHue
IPaHUYHBIX YCI0BUH 1.7 3ajjaHre XapakTepuCTHK Matepuasa. 1.8 TIoCTnpoLiecCHHr ¥ aHamm3
HaMNpspKEHHO-/1e()OPMUPOBAHHOTO COCTOSTHUSL.
Pa3}1€fl 2. OcHOBBI MO/ e/IMPOBAaHUA MeTO0/I0M KOHEYHBIX 3/IEMeHTOB U Mo/ie/IMpOBaHHe
nporeccoB 06paboTKH MeTa/IoB AaByieHueM. 2.1 Obiijee npecTaBieHe 0 MEXaHHKe
5 9 paspyiuenus 2.2 MozennpoBaHuye poriecca r’MOKH IMCTOBOTo MaTepuasna 2.3 MogenupoBaHie 36 17 17 19 50 50
Tnpol{ecca 0CaJK1 LIMIMHAPHYECKOH 3aroToBKH 2.4 Mo/enMpoBaHue mpoljecca BBITSDKKH 6e3
yTOHeHus 2.5 MoyeMpoBaHue rporecca 06Kuma.
Bcero 3a 9 cemecTp 72 34 34 38 100 100
Bcero no gucuumninHe 72 34 34 38 100 100
3.2. AyAMTOPHBII1 NPAKTHKYM
O0beMm,
Ne Homep 1 HaMeHOBaHMe pa3fiesa
Tema NMPaKTU4YE€CKOI'o 3aHATUSA ayA.
n/n JMCIUILTUHBI
yacoB
Paszgen 1. O6iiiee npecTaBaeHHe 0 YMC/IEHHBIX |(PacCMOTpeHHe BapUaHTOB U TOPs/Ka
1 MeTOoAddX M OCHOBBI MO e/TMPOBaHKUA METOA0M BBITTIO/IHEHHSA TTIOCTAB/I€HHBIX BaAaHI/Iﬁ I10 17
KOHEUHBIX 3/7IeMeHTOB. OCHOBHOM M BCIIOMOTaTeILHON JInTeparype
PEBAEII 2. OCHOBBI MOJ€e/TMPOBaHKA METO40M PaCCMOTpeHI/Ie BAPHUAHTOB U MOPAAKa
2 KOHEUHBIX 3/IEMEHTOB U MO e/IMpOBaHHe BBITIO/IHEHHSA ITOCTAaB/IEHHBIX 3a,aaH1/1171 I10 17
rponeccoB 06p860TKI/I METaJ/lV/IOB [iaB/IEHUEM. OCHOBHOM U BCITOMOTaTe/IbHOU JinTeparype
Bcero 3a 9 cemecTp 34
3.3. CamocronTensHan padora crygenra (CPC)
Ne Homep u HauMeHoBaHHUe pa3jena Oonem,
Copepxanue yue0HOTo 3a/[aHus
n/n AUCIUII/ITMHBI yacoB
Paszen 1. O6iriee npecTaB/aeHye o W3yueHue rpeZlyCMOTPEHHBIX pabouei
1 UKC/IEHHBIX MeTO4aX U OCHOBBI HpOI‘paMMOﬁ AUOAKTUYeCKHUX eIMHUIL] T10 19
MO/Je/TMPOBaHKsA MeTO40M KOHEUHBIX peKOMEH,E[yeMOI‘;I JINTE€PAType U BBITIO/IHEHHE
5JIeMEeHTOB. BaﬂaHI/Iﬁ
V3yueHue rpelyCMOTPEHHBIX pabouelt
Pa3zpen 2. OcHOBBI MOZIeTUPOBAHUSI METOAOM i DEAY p P
nporpaMmou INAaKTUUYeCKUX e TUHUL] T10
2 KOHEUHBIX 3/IEMEHTOB U MO e/IMpOBdAHUE o 19
PeKOMeHJyeMOU JINTePaType U BBITNIO/IHEHHE
porieccoB 06pabOTKU METAJIIOB [JaB/IEHHEM. N
3dJldHUHN
Bcero 3a 9 cemecTp 38

4. POPMBbI KOHTPOJIAA OCBOEHUSA JNCIIAIT/IMHBI

CEMECTP HEJEJIN CEMECTPA
1/2/13|4|5| 6 7 |8/9/ 10| 11 |12|13|14|15| 16 17
9 AP | TekK AP | TexkK P TexK, Otu. no I13, 3au.

YcnoBHbIe 00603HaYeHUST:
e TP — nuarHocThueckast pabora;
o TexK — BOMPOCHI [ijisi TEKYIIIETO KOHTPOJIS;
¢ Ortu. 110 II3 — oTUeT 110 IpaKTUYECKOMY 3a[aHUIO;
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® 3ad4. — 3a4eT.

TeKyIui KOHTPO/Ib YCIIEBAeMOCTH CTYIEeHTOB ITPOBOIUTCS B TUCKPETHBIE BpeMeHHbIe NHTepBaJbl B
creayromyx GpopMax:
e JMarHoCTUYeckas paboTa;
*  BOIPOCHI /Il TEKYILI[ETO KOHTPOJIS;
e OTYeT TI0 MPAaKTUUYECKOMY 3a/IaHHUIO.

IIpomexyTouHas aTTecTanys MpoBoAUTCs B (hopmax:
* 3auer.



5. YYEBHO-METO/JJMYECKOE 1 TH®OPMAIIMOHHOE OBECITEUYEHUE
TACIATITAHBI

5.1. OcHOBHas MTeparypa o JUCLUIVIMHE:

1. A. B. Uurapes, A. C. KpaBuyk, A. ®@. Cmamtok. . ANSYS g5 urkeHepoB. M.: MamvHocTtpoeHue-1, 2004,
/1. pec.

2. A. C. TTaBnoB. . Pemienue 3agau MexaHvky fiehopMupyeMoro TBépzoro Tesa B iporpamme ANSYS.
CII6.BI'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2020, 42 3K3.

3. E. B. BpreiTKOB. . UHc/IeHHOe MOZie/TMpOBaHye MPOYHOCTHBIX 33734 B cpesie ANSYS. CII6.: U3g-Bo BI'TY
"BOEHMEX" nm. [I. ®@. YctuHoBa, 2022, 351. pec.

4. K. A. Bacos. . I'paprueckuii uarepeiic komrnekca ANSYS. M.: IMK Ilpecc, 2006, 351. pec.

5. H. H. ®énopoea, C. A. Banbrep, M. H. Tanunos. . OcHoBbl pabotel B ANSYS 17. M.: IIMK Tlpecc, 2017,
3J1. pec.

5.2. [lononHUTebHAS IUTEPATypa 10 JUCLUIIIHHE:
1. A. b. Karutys, E. M. Mopo3os, M. A. OndepreBa. . ANSYS B pykax utkeHepa. M.: YPCC, 2003, 1 3k3.
5.3. Ilepuomrueckre U3naHUS:
He TpeOyIoTCs.

5.4. TlepeueHb pecypcoB HH(POPMAIIMOHHO-TE/IEKOMMYHUKAIIMOHHOM ceTu "VIHTepHeT", He0OXOAUMBIX /ISt
OCBOEHUS AUCIUITIUHBI, 37IEKTPOHHbIE OUOTMOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/book/261953 — 3BC JlaHsb;
2. https://e.lanbook.com/book/191900 — 3BC Jlanb;
3. https://e.lanbook.com/book/118128 — 3BC JlaHb.

CoBpeMeHHbIe MPodeccroHanbHbIe 6a3bl IaHHBIX:

1. https://rusneb.ru — HarmoHanbHas snektpoHHast 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHasi 37ekTpoHHas 6ubmmoreka « KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - TTomHoTekcTOBast 3neKTpoHHas bubnroreka Poccuiickoro doHzaa
(byHaMeHTaIbHBIX UCC/IeI0BAaHUM.

WHpopMalloHHbIe CIIPaBOYHbIE CUCTEMBI:
1. Texskcriept — MiH(OpMaLIMOHHBIM MTOpPTa/l TEXHUUECKOTO pery/iMpoBaHusi: Hopmel, paBuia, cTaHapTh
PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ 'OCTog
cobctBeHHo renepaipu BI'TY "BOEHMEX" um. [I. ®@. YcTHHOBa;
3. http://www.consultant.ru/- KoncynasranTtIntoc- ”HQOpPMaLMOHHBIN MTOpTas PaBoOBOM MH(pOPMaLIMU.
5.5. TTporpammHOe obecrieueHue:
1. ANSYS 2020 R2.

5.6. HdhopMaliMoHHbIE TEXHOJIOTHH:

B3auMogeticTBre ¢ obyuarorumucs mocpegcreom SVIOC Moodle BI'TY «BOEHMEX» um. [1.®. YctuHoBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIAII/IMHbI

6.1. ITpakTHUeckKue 3aHATHS:

1. ITpoekrop;
2. IHTepakTHBHas1 JOCKa;
3. ANSYS 2020 R2.

6.2. ITpouee:

1. pabouee MecTO NpernofaBaTesIst, OCHAIIIEHHOEe KOMITBEOTEPOM C JOCTYTIOM B VIHTEPHET;
2. pabouue MeCTa CTYJIEHTOB, OCHAIl[eHHbIe KOMITLIOTEPAMU C JJOCTYTIOM B VIHTEpHET, Npe/iHa3HaueHHBbIe /1J1s
paboThl B 971EKTPOHHOM 00pa3oBaTe/ibHOM cpefie.



IIpunoxenue 1
K paboueii mporpamMMe JUCIUILTHHBI
MATEMATHUYECKOE MOJIEJTMPOBAHHE ITPOIJECCOB OBPABOTKHN METAJI/TOB JABJIEHUEM

AHHoTalusA padoyeii MporpaMMsI

Ouciynimna MATEMATUYECKOE MOJAE/IMPOBAHUE ITPOIIECCOB OBPABOTKU
METAJ/IVJIOB JOAB/IEHUEM serisieTcsd [JUCLMIUIMHOM 00sA3aTe/lbHOM 4YacTH 0/i0ka 1 mporpamMel
MOJTOTOBKY 10 HarpasieHuto 17.05.01 Foenpunach! u 83pbieamenu. JuciuurnivHa peanusyeTcs Ha Qakynerere E
Opyxkve u cuctembl Boopyxkenusi BI'TY "BOEHMEX" wum. [O.®. YcruHoBa kadezapoii E4
BBICOKO3HEPTETUUYECKHUE YCTPOMCTBA ABTOMATUUYECKUX CUCTEM.

MuciuriiHa HatlesieHa Ha (opMHUpOBaHUe KoMnemeHyul:
OIIK-10 cnocoOHOCTh TMPUMEHSTh METO/bI MaTeMaTHMUeCKOTO aHajau3a, MOJEeJUPOBAHUS U CHUCTEMHOIO
IPOEKTUPOBaHUS, TEOPETUUECKOT0 U 3KCIIEePUMEHTa/JIbHOIO WCC/IeIOBaHUA IS PelleHUs] WH)KeHepHbBIX 3ajad
MIPOEKTUPOBAaHUS, NIPOU3BO/CTBA U UCTILITAHUS OPYKUSI U CUCTEM BOOPYIKeHUS;
OTIK-14 croco6HOCTE MOJENUPOBaTh W  WCIMOJBb30BATh HW3BECTHBIE pEIIEHWs B HOBOM TPUIOKEHUU
TIPUMEHUTENTLHO K TIPOEKTUPOBAHUIO, TPOU3BO/ICTBY, UCTIBITAHUSAM U JKCIUTyaTariuy O0erpuIiacoB U B3phiBaTesei
Pas3/IMYHOro TUMA U Ha3HaueHwusl.

Cogep>kaHue [IWCIUIUIMHBI OXBaThblBaeT KPYr BOMPOCOB, CBSI3aHHBIX C TMPUMEHEeHHEM MaTeMaTh4yecKOro
MO/IeJTUPOBAHUS ISl IIMPOKOTO KPyTra MH)XXeHEPHBIX 3a/jay 10 00paboTke MaTepHasioB C AaJbHENIINM pellieHueM
WX aHAIMTAYeCKUM WIH YUCTIEHHBIM METO/IOM.

[Tporpammoii JUCLMTUIMHBI PeJYCMOTPEHBI C/IeYIOIIe BUAbI KOHTPOJISA:

Tekyiuii KOHTPOJ/Ib YCII€BAéMOCTH CTYEHTOB IIPOBOJUTCS B AMCKPETHBIE BDEMEHHbBIE NHTEPBA/IbI B
cneayrolmx popmax:
e MAaTHOCTHUECKas pabora;
e BOIPOCHI /iJis TEKYIIIET0 KOHTPOJIS;
* OTYET MO0 MPAKTUUYECKOMY 3a/IaHUI0.

IIpomexxyTouHas aTrrecTans MPoBOANUTCS B (hopmax:
* 3aueT.

OO1ass TpPYyAOEMKOCTb OCBOEHMS [UCLIMIUIMHBI COCTapiaser 2 3.e., 72 u. IIporpamMmoi [JUCLIUTUIUHBI
MIpeZlyCMOTPEHBI MTpaKTHUeCKre 3aHATHs (34 u.), camocTosiTe/ibHas pabora crygeHTa (38 u).
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Ilpunoxenue 2

K paboueii mporpaMme JUCIUILTHHbI
MATEMATHUYECKOE MOJIE/TMPOBAHHE ITPOITECCOB OBPABOTKI METAJI/IOB IABJIEHUEM

TEXHOJIOI'MN 1 ®OPMbI OBYYEHUSA

PekoMeHpaIUH 110 0CBOEHHIO JUCLHILUITMHBI /IS CTyi€HTa

TpyAoeMKOCTb OCBOEHHSI JUCLIUIIIMHBI COCTaB/sieT 72 4., U3 HUX 34 4. ayAUTOPHBIX 3aHATHH, U 38 u.,
OTBe/IeHHBbIX Ha CaMOCTOSITe/IbHYIO PaboTy CTyeHTa.

PekomeHzaI[M 10 pacrpe/ie/ieH|I0 yueOHOTO BpeMeHHU 10 BU/IaM CaMOCTOSTeTbHOUM paboThl U paszenaM
UCLIUTUIMHBI IPUBEZIEHBI B TaOJTULIE.

KoHTpOo/Tb 0CBOEHHS TUCLIUTTUHBI TIPOU3BOJUTCS B COOTBETCTBHH C I10/I0)KEHUEM O TeKyIIeM, pybesKHOM
KOHTpOJIE YCIIeBaeMOCTH ¥ TIPOMEKYTOYHOW aTTeCcTaly 00yJaroIixcsl.

@DopMbI KOHTPOJISL U KPUTEPUH OLIEHUBAHWS NIPYBeJieHbI B IpUIoxkeHny 3 K Paboueii mporpamme.

0eMKOCTb
Haunmenosanue pa6oTsl PexkomMeHnjiyeMas IuTeparypa Tpya ac 4
Pa3pgen 1. O01ee npejcTaB/IeHHe 0 YHCIEHHBIX METOJAX U OCHOBBI MO/IE/TAPOBAHUS METO0M KOHEYHBIX
3/1eMeHTOB.

A. B. KarinyH, E. M. Mopo3sog, M. A. Ondepresa. .

ANSYS B pykax unkenepa: M.: YPCC, 2003 (1-3)

C. U. Kaparymwus, FO. A. Ilnewanosa, [. A.

Xpamoga. . ANSYS Workbench B geTansx marms:

CII6.BI'TY "BOEHMEX" um. [I. ®@. YcTtuHOBa,
2019 (1)

K. A. Bacog. . ['paduueckuii unTepdeiic
Vi3yueHue npeAyCcMOTPEHHBIX paboueit komriekca ANSYS: M.: [IMK Ilpecc, 2006 (1-3)
MpOrpamMMoi JUAAKTUUeCKUX eJUHUL] 10 A. B. Yurapes, A. C. KpaBuyk, A. ®. Cmastox. . 19
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2017 (1-3)

E. B. bpeITkOB. . Unc/ieHHOe MoZe/IMpoBaHue
MPOYHOCTHBIX 3a71au B cpege ANSYS: CII6.: U3a-
Bo BI'TY "BOEHMEX" um. [I. ®. YctuHOBa, 2022
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00paboTKH MeTa/I/IOB /JaBIeHHeM.
C. W. Kaparymus, FO. A. [1newmanosa, /1. A.
Xpamoga. . ANSYS Workbench B geransx martms:
CII6.FI'TY "BOEHMEX" um. /. ®. YcTHHOB],

2019 (4)
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Bo BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2022
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IIpunoxenue 3
K paboueii mporpamMme JUCIHIIHHBI
MATEMATUYECKOE MOJIEJIMPOBAHME ITPOIIECCOB OBPABOTKH METAJIJIOB IABJIEHUEM

®OH/J] OODEHOYHbLIX CPEJCTB

@DOoH/I, O1IEHOUHBIX CPEICTB, TIO3BOJISAIOI[HE OL[eHUTh Pe3y/IbTaThl 00yUeHUs 0 JaHHOM JUCIIUIT/IVHE, BK/IIOUAOT B
ce0si:

e JAvarHocThveckas pabora

e OTYeT [0 PaKTUYeCKOMY 3a/IaHUIO;
e BOIIPOCHI JJIs TEKYIL|Er0 KOHTPO/IS;
* 3aueT.

KpuTepun onieHMBaHMs

JuarHoctuyeckas padora
[uarnoctuueckast pabota rpoBoauTcs B popme Tecta B DMMOC Moodle:

 IIpH NIPaBWJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTecTarjus;
 TIpU MpaBWJILHOM OTBeTe Ha 60% BOMPOCOB U Oosiee - aTTecTarysl.

OTueT M0 NPAaKTHYECKOMY 3a/iaHUI0

[MTpakTrueckoe 3a/jaHye Cie[yeT CUATaTh MOJTHOCTHIO BBITIOIHEHHBIM, eCJTH TOCTPOeHa KOHeUHO-
3/IeMEHTHast Mo/ie/b (IOCTPOeHAa KOHEUHO-3/IEMEHTHAs CEeTKa, 3a/laHbl TPAHUYHbIE YC/IOBUS U TIapaMeTPhI
pellieHys1), BBITIOJTHEH eé pacuéT ¢ BEIBOAOM HeOOXOAMMBIX Pe3y/IbTaToB (B 3aBUCHMOCTH OT BapHaHTa 3a/IaHMs:
HarpspkeHHO-Ze)OPMUPOBAaHHOE COCTOSTHYE, Peai3yIoIIrecs YCU/IHUst/peakyy, fedopMaLiyi), BEITIOTHEH OTYET
C OTMCaHWeM KOHeYHO-3/IeMeHTHOM MOJieJTH, aHaTM30M T0/TyYeHHBIX Pe3y/IbTaTOB U COTIOCTABJIEHHEM C
aHaJIMTUYeCKUM pellleHreM (YMC/IeHHO-aHa/TUTUUeCKUM pellleHneM, Pe3y/IbTaToM 3KCIIepUMeHTa U T.IT).

Bomnpocs! A/ TeKyiero KOHTpoJis

[TepeueHb BOMIPOCOB MPUBEJEH B MaTepraax yueOHO-MeTOANYEeCKOTO KOMITIEKCa.
[TpenofaBarenb 3aiaeT 3 BOMPOCA M0 TEMaTHKe MPOILEANINX ayUTOPHBIX 3aHATHH. O0yUaroLUiics, OTBe TUBILINMA
Ha 2 BOMPOCA, CUATAETCS TIPOIIeIIINM KOHTPOIbHOE MepOTIPUSITHE.

3auer

3aueT BBICTAB/ISIETCS 10 Pe3y/IbTaTaM BBIMIOHEHHUS 3a/laHUI B ayZIUTOPHH, OTUETA 10 TIPAKTHUECKOMY
3a/IaHHIO.
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IMacnopT oHzA OLIEHOYHBIX CPESCTB

AyauTopHbIe
YAUTOP ° é
3aHATHUA B % ° =
i s = = O
KOHTaKTHOH| & 5 g E = =
(opme = 2E e f=al
=W - = @ 5 [~
o E O s & =g g O
& s HaumeHoBaHuUe pa3jie/ioB U h £ =l & E Q0
&’ = JUAAKTHYEeCKUX e/JHHUL] o o Sw| g : S § Eé
= R g |§E gk . S I
[} =R 2E =)
2 |E5 8% =[x | Eg
R FR|CE | 2 = T
=7 = ] =3
= = = =
@) o o
Ortuer 1o
Pazgen 1. O0uiee npefcTaB/iaeHHe 0 TpaKTU4eCKOMY
5 g [UMC/IEHHBIX METOAAX H OCHOBDI 36 17 17 19 50 | 50 3a/laHUIO,
MOJIe/IMPOBAHMs MeT0J0M KOHEUHbIX Bomnpocsr asist
3/1eMeHTOB. TeKyIero
KOHTPOJIS
Ortuert 1o
Paspen 2. OcHOBBI MO/ie/TUPOBAaHHSA MIPaKTUYeCKOMY
5 g |MeTO/IOM KOHEUHBIX 3/IeMeHTOB 1 36 17 17 19 50 | 50 3a/laHuIO,
MOJie/IMPOBaHKeE MPOILeCCOB 00padoTKH Boripocs! ajis
MeTa/l/IOB AaB/IEHUEM. TeKyLero
KOHTDOJISI
Bcero 3a 9 cemecTp 72 34 34 38 | 100 | 100
Bcero mo auciun/mHe 72 34 34 38 | 100 | 100
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Kputepun onjeHMBaHusA

OIIK-10

Bonpocbl omkpblimozo muna:

Ne 1 Metop kOHeuHbIX 371eMeHToB (MKD) — 310

Ne 2 Ha mepBoM 3Tarie OCTAaHOBKH 33/jauM pacuéTa orepailyu 06paboTKU MeTa/I/IOB [jaB/ieHreM Heo0X0quMOo
OTIpe/Ie/TUTh TeOMETPUI0 0OBEKTA C ... U TPAHUYHBIE YCIOBHSL.

Ne 3 KputepreM >KeCTKOCTH CXeMbl HallpsUKEHHOTO COCTOSIHUSA SIBJIIeTCS OTHOLLUEHUE CYMMBI [VIaBHBIX
HamnpsUKeHUN K ... .

Ne 4 CrieLa/TM3MPOBAHHBIE TIPOTPAMMEI 17151 MOJe/TMPOBAHUS TIPOL[eCCOB 00pabOTKH MeTasjIoB JaBjieHHeM
OTHOCATCA K TPYIIIIE ... CUCTEM.

Ne 5 B ocHOBe mporpaMMHoOro komriiekca Deform jieykuT MaTemMaTiue CKUid METOZ, — ... .

Ne 6 DEFORM - crieliia/ii3MpOBaHHbBINA TTPOTrPAMMHO-BbIYUC/IUTETbHBIN KOMILIEKC, MpeiHa3HaueHHbIN /151
aHaii3a NpoTeKaHUs IIPOLIeCCOB ...

Ne 7 Uro Takoe ynpyras Aedopmariys?

Ne 8 Uro Takoe ruiacTuueckas gedopmarius?

Ne 9 [Inst yueTa HarpaB/IeHUs MPOKaTa Py MO/IeJTMPOBaHUU TIPOLIECCOB JIMCTOBOM IITAMITOBKY HEOOXOMMO
OIIpefe/IUTh B CBOMCTBA MaTrepyasa ero rnapameTpsl . ...

Ne 10 CornacHO pekOMeHZALMsIM, 3HaUeHHWe rnepemelreHns Ha 1 mar pacueTa ciefyeT Ha3HauaTb B 3aBUCUMOCTH
OT ... KOHEYHOIO 3JIeMeHTa.
Bonpocbl 3akpbimoz2o muna:

Ne 1 Kakoii Tun Mofienid Matepuasia peKoMeHyeTCs 3a[jaTh 3arOTOBKe MPU MOZeTMPOBAHKY MPOLIECCOB B 30HE
MaJIbIX M71aCTUUeCcKuX Aedopmaruii

1) ynipyruii
2) rjacTuueckuit
3) yripyromiacTuueCcKui

4) KeCTKuM
Ne 2 Vipentudunypyiire, Kakoii rpadyk npescTaBieH HUXKe

160
& Measured
— Simulation
120 -
=
=
a
e [
2 a0 -
i
()
=
=
(v
a
1] T T
0 30 &0 @0
Punch travel {rimi

1) ycunue - myTh MHCTPYMeHTa
2) KpYBasi yIIPOUHEHHUSI
3) UHTEHCUBHOCTh HAMPSDKEHUS - TTyTh UHCTPYMEHTa

WHTEeHCUBHOCTH AiepopMalivii — MyTh MHCTPYMEHTa
Ne 3 VpeHTUULMPYiiTe, KaKOe TPAHUUHOE YC/IOBHE pean3yeTcs Ha M300paXkeHUH HIDKe
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3) mocajka

4) pacripefie/ieHHOe JiaBieHNe

Ne 5 VgeHTUbULMPYITE, KAKOE TPAHUYHOE YC/I0BHE PeaM3yeTcsl Ha H300paKeHUH HIKe

1) nepemelijeH1e
2) cuMMeTpust
3) mocaziKa

4) ceueHue
Ne 6 TIpu pelieHun 3a71a4 B 00/1aCTH yIpyToi leopMaliiy Kakoi rmapameTp MaTepuasna JJo/keH ObITb
00s13aTe/IbHO OIpezieeH?

1) moznyns FOnra
2) K03 uLeHT TpeHus
3) mpeziesn MPOIIOPLMOHATBEHOCTH

4) npezesi IPOYHOCTU
Ne 7 Hemoctatok MKO3:

1) BO3MOXKHOCTb MOJIe/TUPOBAaTh MH00OBIe TPAHUYUHBIE YCIIOBUS
2) HeoOXOIUMOCTh COCTAB/IEHUS BBIUMC/IUTE/BHBIX MPOTPaMM U PUMEHEHHS BBIUUC/TATETbHON TeXHUKH

3) BO3MOXHOCTB peliaTb KOHTAKTHBIE 3aja4X

Ne 8 Cko/bKO TTapaMeTpoB He00XOIUMO 3a/1aTh /IJIs1 MO/Ie/TUPOBAHUSI TTPOLIeCCOB 00pabOTKU aHU30TPOITHBIX
3aroToBOK”?

1) 3
2)2
31
44
Ne 9 Ha3oBuTe caMblii pacIipoCTpaHeHHBIM 0TeUeCTBEHHBIN TIPOTPaMMHBIN TTPOAYKT, CIiel[haIu3upPOBAHHBIN Ha

pewenue 3azady OM/I.

1) KOMITAC
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2) SAupexc
3) Deform

4) Qform

Neo 10 Ipu yBenmuyeHUM KOJIMUECTBA KOHEUHBIX 3/IEMEHTOB YBeJTNYMBAETCS:

1) a/UTeNTEHOCTD pacueTa

2) TOUHOCTH pacyera

3) Bce nepeuncieHHOe

OIIK-14

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5
Ne 6
Ne 7
Ne 8
Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Bonpocbl 0mKpbimozo muna:

du3nyecKuii TIpe/iest TeKyJeCTH OTIpeiesisieTCs AJIsi MaTepPUasoB Y KOTOPBIX ... Ha KPUBOU
Harpy»kKeHusl.

TexHOMIOrMYeCKre BO3MOXXHOCTH TPOL{eCCOB 00pabOTKH MaTepHrasioB JaBeHIeM
OrpaHHYeHbl BO3MOXKHOCThIO pa3pyIeHUeM 3ar0TOBKH U ..., HEJOCTH)KEHUsT TpeOyeMoro
KauecTBa nosychabpukara.

[ yueTa HarmpaB/ieHUs TIpOKaTa IMPY MOZIe/TMPOBaHUM TIPOLIECCOB JIMCTOBOM IIITAMITOBKU
HeoOX0JUMO OTIpe/ieIUTh B CBOWCTBA MaTeprasia ero rmapamMmeTphl ....

Hepocrarok MKD:
1) BO3MO’KHOCTb MO/Ie/TUPOBATh JF00BIe TPAHUYHBIE YCIOBUS

2) HEO6XO,LII/IMOCTI> COCTaBJ/IEHWS BbIUMC/IUTE/IBHBIX ITPOTPaMM U IIPUMEHEeHHS
BBIUMC/IUTe/IbHON TeXHUKHU

3) BO3MOXXHOCTbD pelllaTh KOHTaKTHbIE 3a/laun
Ha niepBoMm 3Tarie MOCTaHOBKM 3aZlauy pacuéTa ornepatur 00paboTKU MeTaslioB
JlaB/ieHreM HeoOX0[MMO OTIpe/IelTUTh FeOMeTPUI0 00BEKTa C ... U TPAaHUUHbBIE YC/IOBUSI.

CornacHo peKoMeH/allvsM, 3HaUeHYe repeMelrieHys Ha 1 mmar pacuera ciaegyer
Ha3HayvaTh B MPOINOPLIUH ... K pasMepy pebpa KOHEUHOTO 3/leMeHTa.

Uro Takoe ynpyras Aedopmarius?

Uro Takoe nnactuydeckas gedopmManus?

Ha nepBoM 3Tare NnoAroTOBKY BBIYMC/IMTENHHOTO SKCIIePUMEHTa, KaK MPaBuiIo, sIB/sSeTCS
TIOJITOTOBKA ... 0ObEKTOB OIlepaLiH.

HPI/I YBe/IMUEHUH KO/IMYE€CTBA KOHEUHBIX 3/IEMEHTOB ITOBBIIIAETCA ... pacqéTa
IOCTaBeHHOMN 3a4d4yu.

BOTlpOCbl 3dKpblmMo2o munda:

Kakoti uarna3oH kosdduiipenTa TpeHUs: peKOMEHZYeTCsl Ha3HauaThb TIPH JIMCTOBOM
IITaMIOBKE CTaJIbHBIX 1M0/1y(habpuKaToB?

1)0,01 ... 0,05
2) 0,05 ... 0,15
3)0,15 ... 0,25
4)0,25 ... 0,4

K xnaccudukanmy nporeccoB 00paboOTKY MeTasIoB IaBlieHneM OTHOCST
KJ/laccr(UKaIuio:

1) C.1. I'ybkuHa
2) H.I1. KopHeeBa
3) I'A. CmupHoBa-AJisieBa

4) Bce nepeunc/ieHHbIe

ITpy MopenMpoBaHUY OIlepaLy pacTsUKeHUs! LUIMHAPUYeCKOH 3ar0TOBKY C
TMOC/IeIyIOIMM pa3pylleHreM, Kakoi Ko3Q@ULeHT peKOMeHyeTCsl 3a/aTh:
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Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

1) ko3 duLieHT TpeHus
2) mopyne FOHra
3) ko3 durment Kokpoxra-Jlatama

4) mpe e IPOTIOPIIMOHAIBHOCTH

ITnocko-medopMUpoBaHHOE HAMPsHKEHHO-/1e(hOPMUPOBAaHHOE COCTOSTHUE Peau3yeTcs B
TaKUX IpolLieccax, Kak BojioueHUe KPyIJIoro MpyTKa, 0Cajika LIWIMHPUYeCKON 3aT0TOBKHY,
MPOTSKKA [WJIMHAPUYECKOM 3arOTOBKH B BBIPE3HBIX OOMKaX.

1) BepHO

2) HeBepHO
O kakoM ko3 dureHTe H0/mKHA ObITH MH(OPMALIWS PY 33[JAHUU MaTepuasa 3ar0TOBKU
TIPY yTIPYTO-TI/IaCTHUe CKOU feopMariim

1) ko3 urieHT TpeHuUs
2) mopyns FOHra
3) ko3 durment Kokpoxra-Jlatama

4) nipefieJ1 IPONOPLIMOHAIBHOCTH

J1/151 OLleHKH TPOYHOCTHU MHCTPYMeHTa (pacueTy HarpspkeHUM Ha MHCTPYMEHTe) Ha
orepaliy BbITSDKKA C YTOHEHHEM CTeHKH, KaKoi 11ar peKOMeH/lyeTcsl BBIOMpaTh Ji1sl
aHammsa

1) nocnepHUiA

2) MaKCUMa/bHOTO YCUIUS

3) nepBhIi

4) ycpeiHeHHbIN
Kakoti Tumn o6beKTa 3a/1aeTcss MHCTPYMEHTY TIPU pacueTe HarpskKeHUH Ha HeM

1) ynpyruit
2) riacTUue CKui
3) ynpyrormjiacTi4ye CKUi

4) >keCTKUM
ITpu MozenMpOBaHKY 3a/jauM TI0 PacueTy U3HOCA MHCTPYMEeHTa, KaKoi rapaMmeTp
SIBJISIETCS1 HauboJiee CyIieCTBEHHBIM?

1) MpOYHOCTHL MaTepHaia MHCTPYMeHTa
2) NJIaCTUYHOCTh Marepuasa
3) k03 dUIMeHT TpeHus

4) HanpsDKeHUst
VpeHTndULMpYyiiTe, KaKOe TPaHUYHOE yC/I0BHe PEKOMEeHYeTC sl Ha3HAUUTD Ji/Ist
COKpallieHHs1 pecypca pacueToB Ha 0CeCUMMeTPHUYHOM 3arOTOBKU:

1) nepemeliieHue
2) CHUMMeTpHSs
3) rocajka

4) pacripe/ie/ieHHOe JiaB/ieHHe
MoxkHo yiu B nakete Deform npoeectu ananu3 HJ[C pabouero uHCTpymeHTa?
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