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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)

15.04.03 ITpukajHas MexaHUuKa

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:

TICK-5/24.2 — criocobHOCTb paboTaTh C HAay4yHO- TEXHHUYECKOH JIMTEPATypOM M 3/IEKTPOHHBIMH Cpe[CTBAMM
vH(pOpMaIUY, TIPOBOAUTL HayuHble WCC/Ie[0BaHUs, oOpabaThiBaTh W TEXHUUECKA T'PAMOTHO O(OpPMIISTH
pe3y/bTaThl HAyYHO-UCC/IeI0BAaTeLCKUX PaboT B 00/1aCTH MPOU3BO/CTBA AeTalel MallliHOCTPOEHHUS

OIIK-10 — cnocobHOCThL pa3pabarbiBaTh (DU3UKO-MEXaHHUUECKUE, MAaTeMATUUECKHE U KOMITbIOTEPHBIE MOZE/H
TIPY pellieHNy HayYHO-TeXHUUeCKUX 3a7iad B 00/1aCTH MPUKJIa[HONH MeXaHUKH

OTIK-5 — crioco6HOCTh pa3pabaTbiBaTh aHATATHUECKUE U UMC/IEHHBIE METO/bI TIPU CO3/IaHUKM MaTeMaTHUeCKUX
Mogesiel MalllviH, PUBO/IOB, 000PYAOBAHKS, CUCTEM, TEXHOIOTHUECKUX TIPOLIeCCOB

OTIK-9 — criocobHOCTb Npe/ICTaBAsATh Pe3y/IbTaThl UCCIIEA0BaHKs B 06/1aCTH MAllIMHOCTPOEHYSI B BHle Hay4HO-
TEXHUUECKUX OTUETOB U MyOIHUKaIMii

@DOpMUPOBAHHIO KOMIIETEHIIHH CTY)XKUT JOCTXKEHUE CIeAYIOIIUX Pe3y/ibTaToB 06pa3oBaHus:
IICK-5/24.2

3HAHUSL:

OcCHOBHBIX TpeOOBaHWH U PEKOMEH[IAIUI 10 TO/TOTOBKE BBIYMCUTELHOTO JKCTIIEPUMEHTA METOJaMU
KOMITBIOTEPHOTO MOJIETMPOBaHMUs Mporiecca 06paboTKU MEeTaslioB [laB/ieHHEM;;

YMeHuUsi:

CO37laBaTh ¥ TPOBOJUTH KOMITBIOTEPHOE MOAENMpPOBaHKe orepanyii 00paboTKU MeTasyioB JaBIeHUEM C
YUEeTOM Pa3/IMUHbIX TEXHOJOTMYeCKUX (PaKTOPOB;;

OIIK-10

3HAHUSL:

Ha ypOBHE TPe/ICTaB/IeHNH: TIPUMeHeHHe CTIeL[UaTU3UPOBAaHHBIX PAaCUeTHBIX TPOrPaMMHBIX MOAY/IEH st
OLIEHKU W3/IeJTUI U MPOLIECCOB B 00/1aCTH MIPOEKTUPOBAHUS JieTajiell MallIMHOCTPOEHMS;;

YMeHUsL:

MPAKTHUECKHE: TIOCTPOEHHE PACUETHBIX aJrOPUTMOB W TIPOTPAMMHBIX MOAY/IEH [ Ompe[esieHus
OCHOBHBIX TIAPAMETPOB TEXHOJOTHUECKMX TMPOLIECCOB MW TOCTPOEHHE B3aWMHBIX CBf3€H, TOyYaeMbIX
pe3y/bTaToB;;

HABbIKU:

KOPPEKTHOE COCTaBJIeHHe aITOPUTMOB PacuéTa TpebyeMbiX BEJTMUMH (TEXHOIOTUUECKUX

MapaMeTpoB), MO3BOJISAIOIIUX OBICTPO TIOTyUaTh UTOTOBbIE 3HAUEHHSI TIPU U3MEHEHUH UCXOIHBIX

JAHHBIX;.

OIIK-5

3HAHUS:

OCHOBHBIX ~ TIOAXOfIOB B  00/aCTH  CTaTUCTHUeCKod 00pabOTKM  pe3y/lbTaToB  JKCIIEpPUMEHTa
(BBIUMC/TUTE/ILHOTO);;

OIIK-9

3HAHUSA:

I[TpaBuna u TpeboBaHUs K OQPOPMIIEHHIO HAyYHO-TEXHUUECKUX OTUYETOB;;

YMeHUsL:

CoCTaB/SITh HAYYHO-TEXHUUECKOTO OTYETA 0 UCC/IE[OBAHUSIM B 00/1aCTH MAIlIMHOCTPOEHUS;;
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2. MECTO JUCIUIIVIMHBI B CTPYKTYPE OOII BO

Jucunnmua MATEMATNYECKOE MOJE/IMPOBAHUE ITPOIIECCOB OBPABOTKI
METAJIJIOB JAB/TIEHUEM siBrisieTcsl JUCLUITIMHON 00513aTe/IbHOM YacTH 0y10Ka 1 mporpamMMel
TIOJITOTOBKY TI0 HarpasyieHuto 15.04.03 IIpuknadHas MexaHuxa.

CogepxaHue [UCLUIUIMHBI  SBASIETCA  JIOTUYECKUM  Tipofo/bkeHreM  aucuuriiH:  BBICIITASA
MATEMATHUKA B HAYUYHBIX UCCJ/IEAOBAHUAX, UNC/IEHHBIE METO/ABI PEINIEHWSA 3AJAY
IMPUK/IAJHOU MEXAHUWKMW.

Copep)kaHue [JTUCIUTIZIMHBI ~ SIBJISIETCSI  OCHOBOM  [I/I1  OCBOEHUs puciumive: - BBIITOJIHEHUE,
IMOATOTOBKA K IMPOLEAYPE 3AIINTHI Y 3BAHIUTA BbIITY CKHOU KBAJITMOUKAIIMOHHOU
PABOTBI.

[TpesBapuTenbHBIE KOMIETEHIUH, COOPMHUPOBaHHbIe y 00yJaroIerocs /10 Hauasia U3yueHus JUCLUTUIVHBL:

¢ OITK-10 — CriocobeH pa3pabarbiBaTh GHU3UKO-MeXaHUUECKHE, MaTEMaTHUeCKUE W KOMIIbIOTEPHbBIE
MOJIe/H TIPY pellieHuH HayYHO-TeXHUUeCKUX 3a/lau B 00/1aCTH TPUK/IaHON MeXaHUKU

¢ OIIK-12 — CriocobeH co3/aBaTh aJrOPUTMBI LIUPPOBOM 00pabOTKY 0a3 JaHHBIX Pe3y/IbTaTOB UCTIBITAaHUH
Y 9KCIUTyaTalliy CJIOKHBIX ZieTajiel ¥ y3/I0B B MAllIMHOCTPOEHWH, pa3pabaThiBaTh COBPEMEHHBIE [[U(PPOBLIE
TporpaMMbl PacyeToB U NIPOEKTUPOBAHUS JieTasiell, y3/10B, KOHCTPYKLUMA, MallliH U MaTepUasoB C yueToM
TpeboBaHUl HaJIe)KHOCTH, OJITOBEUHOCTH U 0€30MTaCHOCTH UX IKCITyaTal[uu

¢ OIIK-5 — CriocobeH pa3pabaTbiBaTh aHATUTUUECKHE U UUC/IEHHbIE METO/bI TP CO3JaHUN
MaTeMaTHueCKUX Mojiesiell MalllvH, TPUBOJOB, 000PY/I0BaHUSs, CUCTEM, TEXHOJIOTHUECKUX TIPOLIeCCOB

¢ YK-1 — Criocob6eH OCyIIeCTB/IATh KPUTUUECKHI aHa/ M3 MPOOIEMHBIX CUTYal[Ui HAa OCHOBE CUCTEMHOIO
M0AX0/1a, BbIpabaThIBaTh CTPATETHIO JeCTBUN



OO01ast TPYI0eMKOCTh JUCIUTUIMHBI COCTaBsieT 6 3.e., 216 u.

3. CTPYKTYPA 1 COAEPXKAHUVE INCIHUIT/IMHBI

3.1. CoaepxaHue (AUAAKTUKA) AUCIHUILUIAHBI
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Pazpen 1. OGuiee npejcTaB/IeHUe 0 YUCTEHHBIX METO/AX U OCHOBbI
MOJie/TH MeTO/I0M IX 3. TOB. 1.1 OCHOBHBIE
TIOHATHUSA YUC/IEHHOTO MO/ e/TMPOBaHus 1.2 Ba3oBble OCHOBBI paﬁOTbl B
MpOrpamMMHbIX Komruiekcax 1.3 Obiiiee npejcTaB/ieHHe 0 MeTofe
5 10 KOHeuHbIX 371eMeHTOoB 1.4 Kiacchl peliaeMbIx 3aZiau ¥ BU/bI aHau3a 1.5 108 34 34 74 50 50 50 50
TeomeTpryecKoe MOJETHPOBAHHE U TTOCTPOHHE KOHEUHO-3/IeMEHTHOI
cetku 1.6 3aziaHue rpaHUYHBIX yC/10BUH 1.7 3afaHre XapaKTepHCTUK
Marepuara. 1.8 ITocTnpoljeccHHr 1 aHaIN3 HalPsDKEHHO-
/1e(hOpMUPOBAHHOTO COCTOSTHHUSL.
Bcero 3a 10 cemectp 108 34 34 74 50 50 50 50
Pﬂ3}18]’[ 2. OcHOBBI MO/ e/IMPOBAHUA MeT0/J0M KOHEYHBbIX 3/IEMEHTOB U
Mojie/Tup poieccoB 00padoTKH MeTa/I/IoB jaBaeHHeM. 1.1
Ob11iee npeyCTaB/IeHHe O MeXaHKKe paspyiieHus 1.2 OCHOBBI
6 11 MO/le/IMpOBaHMsl 3a/ja4 ruziporasofuHamuku 1.3 MogenupoBaHue nporecca| 108 34 34 74 50 50 50 50
rUOKM JIMCTOBOrO MaTepyaia 1.4 MozenupoBaH1e MpoLiecca 0CafKu
LM/IMH/PHUYeCKO 3aroToBkH 1.5 Moge/mpoBaHue poLiecca BBITSDKKY 63
yToHeHust 1.6 MogienmpoBaHue rporiecca o6Kkuma.
Bcero 3a 11 cemecTp 108 34 34 74 50 50 50 50
Bcero no gucuuninHe 216 68 68 148 100 100 100 100
3.2. AyAUTOPHBII NPAKTUKYM
Oo0neMm,
Ne Homep 1 HauMeHOBaHHe pa3jesna
Tema MNPAKTUYE€CKOI'0 3aHATHUA dyA.
n/n JUCITUTTUHBI
yacoB
Pa3,qen 1. 061_[[68 IpeacTaB/IeHMe O YHMC/I€EHHBIX PaCCMOTpEHI/Ie BApHAHTOB U MMOPsAAKaA
1 MeTO[dX M OCHOBBLI MO/ €/IMPOBAHUA METOJ0M BLITIO/THEHHS ITOCTAaB/IEHHBIX 3(:1,an1/1171 I10 34
KOHEUHBIX 3/IeMEeHTOB. OCHOBHOM U BCITOMOTaTe/TbHOM JIMTEPATYypE
Bcero 3a 10 cemecTp 34
Pasgen 2. OcHOBBI MOZI@/IUPOBaHUA METOL,0M PaccMmoTpeHre BapuaHTOB U IIOpsAJKa
2 KOHEUHBIX 3/7IEMEHTOB U MO/ e/IMPOBAHME BBITIO/IHEHHSA TTOCTAB/I€HHBIX BH,ZLaHI/II‘/JI T10 34
nmponeccos 06p360TKI/I MeTaJ/lV/IOB iaB/IEHHEM. OCHOBHOM M BCIIOMOIaTe/IbHOM JinTeparype
Bcero 3a 11 cemecTp 34
3.3. CamocTosaTebHas padora crygenra (CPC)
Ne Homep u HaumMeHOBaHue pa3jena Oo0nem,
COAEP)KHHI/IE yqeﬁﬂoro 3ddHUA
n/n AUCIUII/TUHBI yacoB
Pazgen 1. O01riee rpeicTaB/IeHHE O V3yueHue mpeyCMOTPEHHBIX paboueit
1 UKC/IEHHBIX MeTO4aX U OCHOBBI nporpaMMof/i AUOaKTUYeCKHUX eIMHUI] I10 74
MO/ie/TMPOBaHKA MeTO40M KOHEUHBIX pEKOMEHAYEMOﬁ JINTE€pPaType U BBITIO/IHEHHE
5J/IeMeHTOB. BHAaHI/Iﬁ
Bcero 3a 10 cemecTp 74
V3yueHue rpe/yCMOTPEHHBIX paboueit
Pazpen 2. OcHOBBI MOZIeTUPOBAHUSI METOAOM e DEAY p P
nporpaMmMou INAaKTUYeCKUX e TUHUL] T10
2 KOHEUHBIX 3/IEMEHTOB U MO e/IMpOBAHNE o 74
PeKoMeHyeMOU JINTePaType U BBITIO/IHEHHE
TporieccoB 06pabOTKU META/IIOB [JaB/I€HHEM. N
3daJldHUN
Bcero 3a 11 cemecTp 74
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4. OPMbI KOHTPOJIAA OCBOEHUSA JNCIIAII/IMHBI

CEMECTP HEJE/IN CEMECTPA
2/3|4|5| 6 7 10| 11 |12|13/14|15| 16 17
10 P | TexkK P | TexkK P Ortu. no I13, TekK, 3au.
11 P | TekK P | TekK AP TexK, Otu. o I13, gud. 3au.

YcoBHBIe 0003HAYEHUS:

TP — nuarHocThueckast paboTa;
Ortu. no I13 — oTyer 1o NpakTUYeCKOMY 3a/JaHUIO;
TekK — BOPOCHI [I/151 TEKYI[Er0 KOHTPOJIS;
3au. — 3a4eT;

aud. 3au. — muddepeHIPOBaHHBIN 3aueT.

TeKyIuii KOHTPOJ/Ib YCIIeBaEMOCTH CTY/I€HTOB TIPOBOJUTCS B IUCKPETHbLIE BpeMEHHbIE HHTEPBAIbI B
cnenyrolmx dhopmax:
e /IMarHoCTUYeCKas pabora;

® OTYeT I10 IPAKTUYECKOMY 3d/dHUIO;

e BOTIPOCHI /Jisl TEKYIL[ETO KOHTPOJIS.

IIpomexxyTouHas aTTecTans MpoBOAUTCS B hopmax:

e 3auerT;

o muddepeHIPOBAaHHBIHN 3aUeT.
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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. SolidWorks 2015 R5;
2. ANSYS 2020 R2.

5.6. IHdopmMarioHHbIe TeXHONIOTHH:

B3auMmogeticTBue ¢ obyuarorumucs nocpencteom SVOC Moodle BI'TY «BOEHMEX» um. [1.®. YcTtuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIAII/IMHbI

6.1. ITpakTHUeckKue 3aHATHS:

1. ITpoekrop;

2. IHTepakTHBHas1 JOCKa;
3. SolidWorks 2015 R5;
4. ANSYS 2020 R2.

6.2. ITpouee:

1. pabouee MecTo TipernofiaBaresisi, OCHAI[EHHOE KOMITbIOTEPOM C ZIOCTYIIOM B VIHTEpHET;
2. paboune MecTa CTY/J|eHTOB, OCHAIl[eHHbIe KOMITbIOTEPAMH C JOCTYIIOM B VIHTEpHeT, Mpe/jHa3HaueHHbIe f1/1s
paboThI B 37IEKTPOHHOM 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 MO HarmpaBieHuto 15.04.03 IlpukiaoHas mexaHukd. [lucLuIuiiHa peanusyeTcsi Ha ¢akynsrete E
Opyxkve u cuctembl Boopyxkenusi BI'TY "BOEHMEX" wum. [O.®. YcruHoBa kadezapoii E4
BBICOKO3HEPTETUUYECKHUE YCTPOMCTBA ABTOMATUUYECKUX CUCTEM.

MuciuriiHa HatlesieHa Ha (opMHUpOBaHUe KoMnemeHyul:
TICK-5/24.2 criocobHOCTb paboTaTh C HayyHO- TEXHHUUECKOW JIUTEPaTypod U 3/IeKTPOHHBIMH Cpe/CTBaMU
vHpOpPMaIY, TPOBOJUTHL HayuHbIe HCC/eNoBaHUs, oOpabarbiBaTb W TEXHUUECKH TPAMOTHO OQOPMIISTH
pe3y/bTaThl HayYHO-MCCIe/l0BaTeNbCKUX PpaboT B 06/1aCcTH MPOU3BOCTBA AeTaleil MallliHOCTPOeHHS];
OTIK-10 criocobHOCTh pa3pabarhiBaTh (U3MKO-MEXaHUUECKHUE, MaTeEMAaTHUECKHE U KOMITbIOTEPHBIE MO/ TIPH
pellleHNH HayYHO-TeXHUYeCKHX 3a/jad B 00/1aCTy TIPUK/IaZIHOW MeXaHUKY,;
OTIK-5 criocobHOCTh pa3pabaThiBaTh aHAJUTUUYECKHE W UMC/IEHHbIE METOAbI MPU CO3JAaHUU MaTeMaThyeCKUX
Mo/iesieil MallvH, PUBO/[0B, 000PYZOBaHKsI, CUCTEM, TeEXHOIOTHYeCKHX TTPOLIeCCOB;
OIIK-9 crocoGHOCTh TpefCTaB/IsATb pe3y/IbTaThl UCC/IeJOBaHUS B 00/1aCTH MAlIMHOCTPOEHHs B BHZe HayuyHO-
TeXHUYECKUX OTYETOB U MTyOITUKALIUH.

CO,E[EP)KHHI/IE JAUCLHUIIMHBI OXBaTbIBaeT KpPYI' BOIIPOCOB, CBsA3dHHBIX C IIpUMEHEHHWEeM MaTeMaThudyeCcKoro
MOJe/TMPOBaHuA [Jid IIMPOKOI0 KPyra MH>X€HEPHBIX 3aJa4 110 o6pa60TKe MaTepuajioB C AaﬂbHEﬁMHM pelaeHrueM
UX aHa/IMTU4YeCKHUM HJ/INW YHC/IeHHBIM MeTOJO0M.

[Tporpammotii [UCHMTUTMHBI TPeJyCMOTPEHBI CIeYIOIIe BUAbI KOHTPOJISA:

TeKyIuii KOHTPOJ/Ib YCIIeBAaEMOCTH CTY/I€HTOB TIPOBOAUTCS B IUCKPETHbIE BpeMEHHbIE HHTEPBAJIbI B
crenyroimx hopmax:
e /IMarHOCTHYeCKas pabora;
* OTYeT MO MPAKTUUECKOMY 3a/IaHUIO;
*  BOMPOCHI AJis TEKYIL[ETrO KOHTPOJS.

IIpoMexyTouHas aTTecTalus NPOBOAUTCA B (hopmax:
e 3ayeT;
o muddepeHIPOBAaHHBIHN 3aUeT.

OO0mjasi TPyIOEMKOCTh OCBOEHMs AMCLMITUIMHBI cocTaBisteT 6 3.e., 216 u. TIporpaMMol JUCIATIIHbI
TIpeZyCMOTPEHBI MpaKkTHUecKue 3aHATys (68 u.), camocTosTensHas pabora cryzeHTa (148 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

TpymoeMKoCTb 0CBOeHUsI AUCLIUTUIMHLI cocTaB/sgeT 216 4., u3 HUX 68 4. ayIUTOPHBIX 3aHATUM, U 148 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. . 74
peKoMeHJyeMoU iuTeparype u ANSYS pna nwxenepos: M.: MammHocTpoenue-1,
BLITIO/THEHUE 3a/IaHuH 2004 (1-3)
H. H. ®énopoga, C. A. Banerep, M. H. [JaHunos. .

OcHoebl pabotel B ANSYS 17: M.: IMK TIlpecc,
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
€

Wroro no paspeny 1 74
Pa3pesn 2. OcHOBBI MO/le/TMPOBaHHs MeT00M KOHEUHbIX /IeMEeHTOB M Mojie/IipOBaHue MPOoIjeccoB
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)
V3yueHue rpeayCMOTPEHHbIX paboueit A. C. T1aBnoB. . Pemenue 3a1au MeXaHUKA
MporpamMmon AuJakTUue CKUX eJUHUL] 0 IedhopMupyeMOro TBEpJOro TeJjia B IIporpaMMe 74
peKOMeHlyeMOU UTeparype u ANSYS: CIT6.BI'TY "BOEHMEX" um. /1. ®.
BBITIOJIHEHUE 3aJjaHui YctuHoBa, 2020 (1-4)

E. B. BpbeITKOB. . UKC/IeHHOE MOZe/1MpoBaHue
MIPOYHOCTHBIX 3az1au B cpege ANSYS: CII6.: U3a-
Bo BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2022

4
Wroro nio pa3geny 2 74
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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 110 NPaKTHYeCKOMY 3a/laHHIO;
e BOTIPOCHI /ISl TEKYII[Er0 KOHTPOJIS;
e 3aueT;

e 1uddepeHLpOBaHHEIM 3aueT.

Kpurepun onenuBanus

JuarHoctuyeckas padora
HOuarHoctryeckas pabora npoBopuTtcs B opme tecra B SVIOC Moodle:

e TIpU MpaBU/IBLHOM OTBeTe MeHee yeM Ha 60% BOMPOCOB - He aTTeCTaLus;
e TIpH MpaBUILHOM OTBeTe Ha 60% BOMpPOCOB U Oosiee - aTTeCTaIus.

OTuer Mo NPaKTHYeCKOMY 3a/IaHUI0

IMpakTrueckoe 3afiaHye CJieAyeT CUATATh MOJTHOCTHIO BLITIOTHEHHBIM, eCJI TIOCTPOeHa KOHeUHO-
3/IeMeHTHasi Mojieb (TI0CTpoeHa KOHeUHO-3/IeMeHTHas! CeTKa, 3a/laHbl TDaHUYHbIe YCIOBUS U TIapaMeTphI
pelleHus1), BBITIOJIHEH €€ PAaCUéT C BHIBOIOM HEOOXOAUMBIX Pe3y/IbTaToB (B 3aBUCHMOCTH OT BapUaHTa 3a/IaHMUs:
HarpspKeHHO-Ze)OPMUPOBAHHOE COCTOSIHYE, Peas3yIoIIHecs YCUvs/peakiyu, JeopMariii), BEITOJTHEH OTUET
C OTMCaHWeM KOHEYHO-3/IeMEeHTHOHN MO/IeJTH, aHaTM30M TOTYYeHHBIX Pe3y/IbTaTOB U COTIOCTABJIEHUEM C
aHa/IMTUUeCKUM pellieHreM (UMC/IeHHO-aHaIMTHYeCKUM pellleHHeM, Pe3y/ibTaToM KCTIepUMeHTa U T.IT).

Bonpocs! A/1s TeKy1iero KOHTpoJis

[TepeueHb BOTIPOCOB MPUBE/IEH B MaTepraiax yuebHO-MeToAUYeCKOTO KOMITIEKCa.
I[MpernozaBarenb 3ajiaeT 3 BOMPOCA M0 TEMATHKE MPOILEANIAX ayJUTOPHBIX 3aHATHH. OOyUarOL[UiCs, OTBETUBILIUH
Ha 2 BOMpOCa, CUATAETCS MPOLIEJIINM KOHTPOJIbHOE MepOIIpUsITHE.

3auer
3aueT, peKOMeH/yeTCsl MPOCTAaB/ATh 10 UTOraM BBITIOJIHEHUS CTYZ€HTOM MpaKThueCKUX 3a/JaHui 1
TIOCelleHUs 3aHATHH.

JuddepennupoBaHHbIii 3a4eT

O11eHKa BBICTABJISETCS COTTIACHO C/IeIyIOIAM KPUTEPUSIM:
«OTJINYHO» - BCe 33/IaHHsI IIPOMEKYTOUHBIe BBITIOIHEHbI. 1o pe3yssraTraM cobeceioBaHuUS CTYEHT
TIPOZIEMOHCTPUPOBAJ Iy0OKOe yCBOeHHe MaTepuraa - TOJHbIe, TT0C/efloBaTelbHble, TDAMOTHBIE U JIOTHYeCKU
W3/1araeMble OTBETHI ITPY BUJOU3MEHEHUH BOTIPOCA, TIPAaBUIBHO 000CHOBAHHLIE PEILieHus, BlaleHue
Pa3HOCTOPOHHUMHM HaBbIKaMU U IPUEMaMU;
«XOpOIIIO» - BCE 3a/laHMsI TTPOMEXXYTOUHBIE BIMOJIHEHBI. T10 pe3y/ibTaTtam cobecejoBaHUs CTYAEHT
TIPO/IEMOHCTPHUPOBAJ TPAMOTHOE M3/I0)KeHHe MaTepuara, 6e3 cylieCcTBeHHbIX HETOUHOCTel B OTBeTe Ha BOTIPOC,
MpaBU/ILHOE TIPUMEHEHHUE TEOPETHUECKUX 3HAHUH, BajieHre HeoOX0JUMbIMUA HaBbIKAMU TIPH BLITIOJTHEHUH
TIPAaKTHUUeCKUX 3a7ad;
«YIOBJIETBOPUTENTLHO» - BCE 3a/IaHKsI TIPOMEXKYTOUHBIE BBIMOHeHEI. [0 pe3ysibraTtam cobecejoBaHUs CTYAE€HT
TMPOJIEMOHCTPHUPOBAJ YCBOEHHE OCHOBHOTO MaTepuara - Ipy OTBeTe /I0MyCKalTCsl HETOUHOCTH, HeJJ0CTaTOYHO
TpaBU/IbHBIE (POPMYIMPOBKH, HapyllleHre 10 C/ieI0BaTeTbHOCTY B U3/I0)KEHUH MaTeprasa, 3aTpyAHeHUs B
BBLITIOJTHEHUU TPaKTHUeCKUX 3a/laHui;
«HEYZOBIeTBOPUTEJILHO» - He BBITIOTHEHBI IPOME’KYTOUHBIE 3a/IaHus.

12



IMacnopT oHzA OLIEHOYHBIX CPESCTB

AypuTopHbIe w X <
3aHATHA B g ) E
KOHTAKTHOM | g = g g:
dopve | £ E 23 ==
B - S = < A
g 8 HaumeHoBaHue pa3je/ioB E ¢ g B 5 = o
E S |M pMAAKTUYECKHMX eJUHUL| o 5 § g : X E B
25 AR E e 5
S 2 EE(SE 3| < 4 =k
U = = S © o FI. ] ] < o
A | E8 OR 5| v | X | X = T
[ > = = = %5
= |  o|©|©C =
= @)
Paspen 1. O0miee Otuer 110
npe/iCTaB/IeHHe 0 MPaKTUYeCKOMY
5 10 |MC/IEHHBIX MeTOAaxX 1 108 | 34 34 74 50 | 50 | 50 | 50 3a/JaHUIO,
OCHOBBI MO/Ie/TUPOBAHUSA Boripocsi ajis
MeTO/i0M KOHEeUYHbIX TeKyI1[eTo
3/1eMeHTOB. KOHTDOJISI
Bcero 3a 10 cemectp 108 | 34 34 74 50 50 50 50
Pa3pen 2. OcHOBBI OtyeT 110
MOJe/TUPOBaHUA METO/A0M MpakTUYeCKOMY
6 1] |KOHEUHBIX 3/IEMEHTOB 1 108 | 34 34 74 50 | 50 | 50 | 50 3a/laHUIO,
MOJie/IMpOBaHue Bonpocs! asia
npoLeccoB 06padoTKu TEKYIIETO
MeTaJI/IOB AaB/IeHHUEM. KOHTPOJISI
Bcero 3a 11 cemecTp 108 | 34 34 74 50 50 50 50
Bcero no gucyuniviHe 216 | 68 68 148 | 100 | 100 | 100 | 100
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Kputepun onjeHMBaHusA

IICK-5/24.2
Ne 1
Ne 2
Ne 3

Ne 4

Ne 6

Ne 7
Ne 8
Ne 9
Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Bonpocbl omkpbimozo muna:

IpyknagHast MexaHHKa — 3TO pa3zes GU3nuecKuX HayK | ... IPUMeHeHUs MeXaHUKH.

MeToj, KoHeuHbIX 371eMeHTOB (MK3) — 3T0

Kpurepriem »KeCTKOCTH CXeMbl HalpsDKeHHOTO COCTOSTHUS SIBIISIETCS] OTHOLIIEHHEe CYMMBI
. HarnpspKeHWH K MHTEHCHUBHOCTH.

CAE-cucrembl — 3T0 pa3Ho00OpasHble IPOrpaMMHbIe TIPOAYKTHI, [103BOJISIIOLIME TIPU

TIOMOILH ... OLIEHUTb, KakK MOBe/IET cebst KOMITbIOTEepHAsT MOZ[eJTb U3/IeNUsl B PeasbHbIX

YCJIOBUSIX KCILTyaTaluH.

OCHOBOMNO/IOKHUKOM MeTOZla CONPOTUBIIEHNS] MaTepyasloB M1acTUueCKOMY

nedopmuposanuto (CMIT/]) sBasiercs ... .

KoMmribroTepHBIe MOZIe/IH UCTIONB3YIOTCS [J1s1 TIO/Ty4eH sl HOBLIX 3HaHUM 00 00beKTe Wiu

JJ1s1 TIPUOVDKEHHOMW OLIEeHKH TTOBEe/IeHUs] CUCTEM, CJIUIITKOM CTOMKHBIX /IS ... .

Uro Takoe ynpyras Aedopmariusi?
UYro Takoe rmactTrueckas gedopmariusi?
Anmpokcumanus — 3T0...

TexHOIOrMYeCKHe BO3MOXKHOCTH TPOLIeCCOB 00pabOTKK MaTepuasioB JaBIeHHeM
OrpaHUUEHbI BO3MOXKHOCThIO Pa3pyllieHHeM 3arOTOBKH H ..., HEZIOCTIDKEHUsT TpeOyeMoro
KauecTBa nonydabdpukara.

Bonpocb! 3akpbimoz2o muna:
Kakoli Tum mMogenv Mateprasna peKOMeH/lyeTcsl 3aaTh 3ar0TOBKE MPU MOZe/TMPOBaHUHA
TIPOLIECCOB B 30He MaJibIX MJIaCTUYeCKUX AedopMaLiyii?

1) ynpyruit
2) TUIaCcTUYe CKUi
3) ynpyromnjiacTiayeCcKUn

4) >KeCTKUU
[Tporpammel a5t aHanu3 npoueccoB OM/] ¢ momoipto O9BM — 3710 ...

1) CAQ
2) CAM
3) CAE

4) CAD
Kakoii MaTeMaThueCK1ii MeTO/] JIEXXKUT B OCHOBE TIPOrPaMMHOTO0 KoMmriiekca Deform.

1) MeTo KOHEUHBIX /IEMEHTOB
2) MeTO/i KOHEUHbIX 00BEeMOB
3) meton, CMIT[

4) MeTO/i KOHEeUHBIX pa3HOCTel
Kakast yciioBHast rpaHuiia Ajist MajibixX AedopmMariuii?

1) 10%

2) 5%

3) 15%

4) 7,5%

Kakotii criocob orieHku fedopmatiui Harbosiee mperouTUTe e H MPU pacyeTe Masibix
nedopmaruii?

1) norapudmudeckas gehopmarys
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Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

OIIK-10

2) oTHOCUTe/IbHAas AedopMariys

3) He IPUHLIUITUAJIBHO
Tpu pelieHuu 3aziad B 06/1aCTH yrnpyroi AedopMaliii Kakoi rapaMeTp Marepuasia
[IO/DKeH ObITh 00sI3aTesTbHO OTpe/iesieH?

1) mozyns FOnra
2) k03¢ HULMEeHT TpeHust
3) nipesies1 NPOMOPLMOHA/ILHOCTH

4) nipefies IPOYHOCTH
HenocTtarok MKDO:

1) BO3MO>XHOCTb MO/ e/TMPOBATh Jo0BIe rpaHUYHLIE YC/IOBUSA

2) HEO6XO,ELI/IMOCT]3 COCTaBJ/IEHUA BbIUMC/IUTE/IBHBIX IMTPOTPaMM U NpUMEHEHNS
BBIUMC/TUTE/TbHON TeXHUKU

3) BO3MOXXHOCTD PeIllaTh KOHTaKTHbIE 3a/1auu

B o0r11iem, B mr0060# 3a1aue BRIYMC/TUTETLHOTO 3KCITepuMeHTa MKD Haua/lbHBIM 3TarioM
SABJISIeTCSA?

1) ompezeneHre Mofiesiv U JAaKTOPOB OKPYIKaroIllel cpe/ibl, KOTOPbIe OyyT MPUMEHEHbBI K
Hell

2) pellieHue 3aflaui C TIOMOILI[bI0 MOIIHOCTelt DBM

3) nocTobpaboTKa CO Cpe/iCTBAMY BU3ya/iu3aliuy

Ha3zoBute camblii pacripoCcTpaHeHHbIN OTeueCTBeHHbIN IPOrpaMMHbIN MPOJYKT,
CreLlMaM3upOBaHHbIN Ha pelieHue 3agauy OM/I.

1) KOMITAC
2) fnpekc
3) Deform

4) Qform

,HIIH OO0/BIIMHCTBA onepaum‘/i JINCTOBOM IITaMITOBKH MOYKHO IMPUHATH CXEMY
HaripsoKeHHOr0 COCTOAHUA:

1) nyockoit
2) 06BeMHO
3) KOMOMHHUPOBAaHHOMH

4) ocecMMMeTpUUHOU

Bonpocbl omkpbimoz2o muna:

Ne 1 Metop kOHeuHbIX 371eMeHToB (MKD) — 310

Ne 2 Ha mepBoM 3Tarie OCTAaHOBKH 33/jauM pacuéTa oreparuu 06paboTKU MeTa/I/IOB [jaB/ieHreM Heo0X0quMo
OTIpe/ie/TUTh TeOMETPHI0 00BEKTa C ... U TPAHUYHBIE YCIOBHS.

Ne 3 KpuTepuem >KeCTKOCTH CXeMbl HAalIPSDKEHHOT'O COCTOSIHUS SIB/ISIETCS] OTHOLLIEHHE CYMMBI IJIaBHBIX
HamnpsUKeHUM K ... .

Ne 4 CrieljuasM3upOBaHHbIE TPOrPAaMMBI /ISl MO/IE/TUPOBAHUS MPOIIECCOB 00pabOTKU META/IIOB [JaB/IeHUEM
OTHOCSITCS K TPYIIIE ... CUCTEM.

Ne 5 B ocHOBe mporpaMMHOro komriiekca Deform jieykuT MaTemMaTiue CKUid METOT, — ... .

Ne 6 DEFORM - crieliia/ii3upOBaHHbIN MTPOrPaMMHO-BbIYUC/IUTETbHBINA KOMILIEKC, MpeiHa3HaueHHbIN 17151
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aHa/13a IpoTeKaHus IIPOLIeCCoB ...

Ne 7 Uro Takoe ynpyras gedopmariys?

Ne 8 Yto Takoe TutacTuueckas gedopmariusi?

Ne 9 [Inst yueTa HarpaB/ieHUs TIPOKaTa Py MOZe/TMPOBaHUH TPOLIECCOB JIMCTOBOM LITaMITOBKH He0OX0IMMO
ONpeSe/IUTh B CBOMCTBA MaTepyasa ero rnapameTpsl . ...

Ne 10 CornacHO peKOMeHZALMsIM, 3HaUeHHWe nepemelreHust Ha 1 1mar pacyeTa cielyeT Ha3HauaTb B 3aBUCUMOCTH
OT ... KOHEYHOIO 3/IeMeHTa.

Bonpocb! 3akpbimozo muna:

Ne 1 Kakoii TUIT MOZien MaTepHasia peKoMeH/[yeTcsl 3a/jaTh 3ar0TOBKe IPY MOZle/TMPOBaHNH TPOLIECCOB B 30He
MaJIbIX T7IaCTHUeCKUX e opMariii

1) ynpyruii
2) racTuuecKuit
3) yripyromiacTuueCcKui

4) >keCTKUM
Ne 2 Vipentudunypyiire, Kakoi rpaduk npescTaBieH HIXKe

160
& Measured
120 - — Simulation
=
=
a
=2 -
£ 80 A
i
L]
=
=
(v
an
1] T T
0 30 &0 @0
Funch travel {mmj

1) ycunue - Iy Th MHCTPYMeHTa
2) KpYBasi yIIPOYHEHHUSI
3) UHTeHCUBHOCTD HalpsDKeHUs - MyTh UHCTPYMeHTa

WHTEeHCUBHOCTSH JiepopMalivii — MyTh MHCTPYMEHTa
Ne 3 VpeHTUQULMPYITE, KaKOe TPAHUUHOE YCIOBHE Pean3yeTcst 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) ceueHuve
Ne 6 Tlpu pelieHun 33714 B 00/1aCTH yIpyToi leopMaliiM Kakoi rmapameTp MaTepuasa JJo/keH ObITb
00s13aTe/IbHO OIpezieeH?

1) moznyns FOnra
2) K03 uLeHT TpeHus
3) mpezesn MpOIOPLMOHATBEHOCTH

4) npezesi IPOYHOCTU
Ne 7 Hemoctatok MKO3:

1) BO3MOXKHOCTB MOJIe/TUPOBAaTh MH00OBIe TPAHUUHBIE YCIIOBUS
2) HeoOXOIUMOCTh COCTAB/IEHUS BBIUMC/IUTE/BHBIX MPOTPaMM U PUMEHEHHS BBIUUC/TATETbHON TeXHUKH

3) BO3MOXHOCTB peliaTb KOHTAKTHBIE 3aja4X

Ne 8 Cko/bKO TTapaMeTpOB He0OXOIUMO 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) AIUTEeNTEHOCTD pacueTa

2) TOUHOCTH pacyera

3) Bce nepeuncieHHOe

OIIK-5

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

Ne 4

Bonpocbl 0mKpbimozo muna:
TMpu MofieTMpOBaHUK KOBOYHBIX ornepariuu B porpamMme Deform Heobxoanmo
oTpeziesisiTb, B TOM YKCJIe, M OXJIXK/EHHE ... TIPH [TepeHoce OT ... K MPeccy.

ITpu MopenMpoBaHUY TepMUYeCKHX oriepaluy B nporpamme Deform Heobxogumo
OTIpeZiesIsiTb TUIT MaTepHasa Kax ....

3uauenne ko3¢ urmenta Kokpoxra-Jlarama npu MporHo3MpOBaHUY Pa3pyIIeHs ... B
3aBUCAMOCTHU OT CX€MbI HAIIPSDKEHHOIO COCTOSIHUSL.

Ipy MozienMpoBaHMM MpeCcCcOBaHMs MOPOIIKOBBIX MaTepHaloB B KauyeCTBe UCXOAHOU
TUIOTHOCTH Matepurasia HeobXoJMO YKa3biBarTh ...

Ipu GosbilIoM 00BEME MOZIETMPYEMOT0 00BEKTAa PEKOMEHYETCSI, IIPU BO3MOXKHOCTH, /ISt
pacuera 3a/jaBaTb €ro CeKTOpP ... C L[eJIbI0 YBeJIMYeHUsl KOJIMUeCTBA KOHeUHbIX 3/IeMeHTOB.

MeToy, KoHeuHbIX 371eMeHTOB (MKD) — 370 ... MeTo/, pelieHus AuddepeHIaaIbHbIX
ypaBHEeHU

Ipu npeobajlaHUK CKUMATOIIUX HAMPSDKEHUH CXeMa HarpsDKEHHOTO COCTOSTHUS
curTaeTcs 6JaronpUATHON UITH «...».

ITpu MopeTMpPOBaHUH MPOLIECCOB 00pPabOTKH [JaB/ieHUEM C TIOJJOTPDEBOM 3arOTOBKU
PEeKOMeH/TyeTCsl OTIpe/IeNTh [I/Isl MaTepyana ... [Jisl 3TOW TeMIepaTypbl
Upe3mepHOe yBeMUeHHe KOIMYeCTBa KOHEUHBIX 3/IEMEHTOB MO/Ie/TH TIPUBOJUT K
IUTATEJTBHOCTH pacueTa 6e3 CyI|eCTBEHHOTO TOBBILIEHNS] TOUHOCTH

Maremarrueckoe MoZiesiMpoBaHue Ha DBM MPUBOAUT K ... 3aTpaT Ha JiabopaTopHbIe
WICIIbITaHUS], BDEMEHU Ha UCIIbITaHUSI.

Bonpocbl 3akpbimoz2o muna:
Kakoii Tun obbekTa 3a/1aeTcss MHCTPYMEHTY TIPU pacueTe HallpsKeHHi Ha HeM

1) ynpyruit
2) TUIaCcTUYe CKUi
3) ynpyromnjiacTia4yeCcKUn

4) >KeCTKUM
Kakoii TvIm MaTeprasia peKOMEH/IyeTCsl BLIOMpaTh Mpy TepMoo0paboTke

1) heattreatment
2) machining
3) microalloyed

4) diamont
[1pu MogenvpoBaHUM OTepaLvy pacTsLKeHUs LIWIMHAPAYECKOW 3ar0TOBKU C
TTOC/TEAYIOITNM pa3pyIleHrneM, Kakol Ko3(hdUI[HeHT peKOMeHYeTCs 3a/1aTh:

1) ko3 PuLIieHT TpeHuUs
2) mopyns FOura
3) ko3 durment Kokpoxra-Jlatama

4) Tipe e TIPOTIOPIIMOHATBHOCTH
O kakoM Ko3(h¢uLMeHTe A0/DKHA ObIT MH(POPMALUS TIPH 3aJlaH|Y MaTeprasa 3ar0TOBKU
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

TIpY YIIPyTro-TIJIacTHUeCKoit eopMarivin
1) ko3 duLyieHT TpeHus

2) moayab FOHra

3) ko3 duimeHT Kokpoxra-JIatama

4) npegen MPONOPLHUOHAIBHOCTH
[17151 OLIeHKM TIPOYHOCTH MHCTPYMeHTa (pacueTy HarpshkeHW Ha MHCTPYMeHTe) Ha

OTepaly BBITSDKKA C YTOHEHUEM CTEHKH, KaKOH I1ar peKOMEH/yeTCsl BIOUpaTh Jist
aHa/m3a

1) nocnepHuii

2) MakCUMajIbHOTO YCU/TUSI

3) nepBbIi

4) ycpeJTHeHHbIN
TeomeTpryeckue Mo/iel Kakoro ¢hopMara mo3BoJisieT UMITIopTrpoBath Deform

1) STEP
2) STL
3)ISO

4) SLDPRT
Kakwe rmapaMeTpbl HalTpsPKEHHOTO COCTOSTHUSI He 0ToOpaskaroTcs B mporpamme Deform?

1) T1aBHBIE HATIPSKEHUST
2) KacareJibHbIe HaTIPSKEHUSI
3) yrnoBble fedopmaliui

4) K03QPULHEHT KeCTKOCTH HalpPsHKeHHOTO COCTOSTHUS
[py MoziennMpoBaHKM 3a/jauM 10 PacueTy U3HOCA MHCTPYMeHTa, KaKoi rapaMmeTp
sIB/IsIeTCsl HanboJiee CylIieCTBEHHBIM?

1) mpoYHOCTh MaTepyaia HHCTPYMEeHTa
2) TUIaCTUYHOCTb MaTepuasa
3) k03¢ duUIeHT TpeHus

4) HarpspKeHUst

IIpy MozenpoBaHUM MpoLecca 3arpeccoBKU KaKyr0 MOJe/lb MaTeprajia PeKOMeHyeTcCs
NIPUMEHUTB?

1) ynpyryo
2) TJIaCTUYEeCKYIO
3) ynpyromjiacTu4ecKyro

4) >KeCTKyto
Kakoit ko3 burreHT Teruionepeaun peKOMeH/IyeTcsi BLIOUPATh TP 3aKasike B MacJie

1) 0,02
2) 0,05
3)5

H11
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OIIK-9

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

Ne 4

Ne 5

Bonpocbl omkpbimozo muna:

UeM OT/IMUAIOTCS TEOPETUYECKHE U SMITUPUYECKIe METO/bl NCCIIeI0BAHKS ?

OTyeT 0 HAayYHO-UCCITE/I0BATeNbLCKOUM paboTe HeOOXoAUMO, B ODIIIEM CiTydae, COTIaCHO
MexrocyznapcrseHHoMy craHzapry ['OCT ...

Otyer 0 HUP —

TUTYBLHBIN JIUCT AB/SIETCS ... 31eMeHToM oTueTa o HIP.

TUTYNBHBIN JIUCT SBASETCSA ... CTPaHuUllel otueta 0 HUP v ciTy>KUT MCTOYHUKOM
“H(OpMaru1, HeoOX0JUMOM /i1 00pabOTKHY U MOMCKa 0TUeTa B MH(GOPMAI[MOHHOU Cpejie.
OO6mume Tpebopanus K pedepary otueta 0 HUP — o TOCT

[TepeueHb K/TIOUEBLIX CJIOB IO/DKEH BKJTFOUAT ...(CKOMbKO?) CJIOB WM CJIOBOCOUYETAHUH U3
TEKCTa OTYEeTa, KOTOPbIe B HAUOO/BILIEH Mepe XapaKTepU3YIOT ero Co/iep>KaHue u
o0ecrneyrBarOT BO3MOKHOCTb MH(OPMALIMOHHOTO [TOMCKA.

[TpoTOKO/BI UCTILITAHUM TIPUBOJSTCS B ... (HAUMEHOBAHUE CMPYKMYPHOR20 31eMeHma)
otueta o HUP.

TekCT oTueTa CjieyeT revatarhb, COO/I0fas Cieyolue pasmepsl oseii: tepoe — 30 MM,
npaBoe — 15 MM, BepxHee U HIKHee — ??7? MM.

ABG3a1HBII OTCTYTI JO/KEH OBITh OJJTHAKOBBIM 110 BCEMY TEKCTY OTYeTa U paBeH ??7? cM.
Bonpocbl 3akpbimoz2o muna:

3aKOHUeHHOoe dBTOPCKOe€ IIpOUu3BejeHr e, OIMNChIBAroIee pe3y/ibTdTbhl ODUTMHA/IBHOTO
HAYYHOI'O UCC/IeJOBaHUA - 3TO

1) Hayuas cTaThsi
2) pelieH3us
3) XyaokeCTBeHHasi KHUTa

4) BBIMUCKU U3 )KypHasia
K smnmpryeckuM MeTofaM MCC/ieA0BaHUS OTHOCST:

1) cpaBHeHue
2) yMo3aK/IrueHre
3) HabmoneHue

4) cuHTe3
K TeopeTrueckuMm MeTo[jaM UCC/IeJOBaHUS OTHOCST

1) Repykipst
2) onucaHue
3) runoTes3a

4) aHasorus
3aksroueHre paboTHI BK/TFOYAET B CeOs ...

1) CIIMCOK UCTOUYHWKOB U JIATEPATYPbI
2) 0630p MCTOYHHKOB U JINTEPATYPhbI
3) obo01iarolyie BbIBO/bI

4) mocTaHoBKa paboueti rUroTe3bl

Te3ucel - 3TO
1) oxaroe H3/I0KeHUe COep>KaHWsl U3yUueHHOT0 MaTepurasa
2) KpaTkoe ¢ COO/II0IEHUEM JIOTUUECKUX CBSI3€M, U3/I0XKEHUE COJIEPIKAHUSI

3) cripaBOYHast CTPOKA Ha/l TEKCTOM CTPAHUIIbI
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4) bubnuorpaduueckoe rocobue
Ne 6 Buel cTarteii oripe/iesisitoT 110 TPeM I'PyIIaM:

1) no33us, Apamaryprus, Mejaojpama

2) MudBbl, JIeTeH/ b, 31T0C

3) uHpOpMaLMOHHbIe, aHA/TUTHUECKHe, XyA0KeCTBeHHOYO/TMLIMCTHYe CKIe
4) mapketuHr, PR, peknama

5) uH(OpMalLMOHHbIE, COBpEMeHHbIe, HayuHble
Ne 7 CHOCKU HyMepyIoTCs

1) kuTaiickumu Ly paMu
2) TpeueCcKUMH rudpamMu
3) puMcKuMH 1iidpamMu

4) apabckumu Lpdpamu
Ne 8 CTunb c1aliZioB Mpe3eHTalyu JODKeH ObITh:

1) UMeTb MHOTO ZieTasiel, OTB/eKaIOLUX BHUMaHUe
2) CNIOXKHBIM
3) BBIUYPHBIM

4) equHBIM
Ne 9 TeopeTnueckye MeTOZABI UCCIEOBAHUS:

1) aHanu3 U CUHTe3,
2) anmnpoKcuMaLus,
3) 3KCIIepUMEHT,

4) MofiesTMpOBaHKe U BepUdUuKaI[usl.
Ne 10 IMTox vcTouyHMKOM Hay4yHON MHGMOpMAalMY TIOHUMAaeTCst

1) ZOKyMeHT, Ha 0CHOBe KOTOPOT'O CTPOMTCSI HAyUHOE HUCC/Ief0BaHHe
2) nipeAinonoykeHe, BEIABUTaeMoe 17is1 00bsiCHeHHsI KaKOTO-Ti00 sIBIeHUsT
3) oduimanbHOe coobIIeHe B yCTHOM WM TIMCEMEHHOM (hopme

4) TipeTIONOKUTEbHBINA TIPOTHO3 pe3yrbTara UCC/IeI0BaHuUs
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