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1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OITK-10 — cniocobHOCTh pa3pabarbiBaTh (U3UKO-MeXaHUUECKHe, MaTeMaTHueCKre U KOMITbIOTEPHBIE MOJIE/H
TIPU PellieHNH HayuyHO-TeXHUUECKUX 3a/jau B 00/1aCTH TIPUK/Ia[HOM MEXaHUKH

OTIK-5 — crnocobHoCcTh pa3pabarhiBaTh AHAUTHUECKWE W UWC/AEHHbIE METOAbl TP  CO3/aHWU
MaTeMaTU4YeCKUX MOZesiel MalllvH, PUBOZIOB, 000PYA0BaHUS, CUCTEM, TEXHOJIOTHUECKUX TPOLIeCCOB

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 06pa3oBaHus:
OIIK-10

3HAHUA:
Ha YpOBHe Ipe/CTaB/eHHI: NMPUMeHeHUe CIelManri3vpOBaHHBIX PACUeTHBIX MPOrPAMMHBIX MOZYJIeH

LIS OTIeHKU W3/IeJTUH U TIPOIIeCCOB B 00/1aCTH MPOEKTUPOBAHUS [IeTa/lell MalllMHOCTPOEHUST;;

YMeHuUs1:

MpaKkTHyecKue: TIOCTPOeHHe PpacuéTHBIX a/JTOPUTMOB U TPOTPaMMHBIX MOAY/AeH [7s orpejesieHust
OCHOBHBIX TIapaMeTPOB TEeXHOJOTMYeCKHX TIPOLIeCCOB M TIOCTPOEHHe B3aWMHBIX CBsi3el, TOIydyaeMbIX
pe3yJIbTaToB;

HABbIKU:
KOPPEeKTHOe COCTaB/ieHWe aJITOPUTMOB pacuéra TpebyeMbIX BeJMUMH (TeXHOJOTHYeCKHX NapaMeTpOB),

TMO3BOJISIOIIUX OBICTPO MOJ/TyUaTh UTOTOBbIE 3HAUEHMSI TIPU U3MEHEHUH UCXOHBIX JAHHBIX.
OIIK-5

3HAHUA:

TPUMEeHEeHUs Crelhan3UpPOBaHHBIX pacueTHBIX IMPOTPaMMHBIX MOAy/Aeld [ OIleHKW W3fenud u

TMPOL[ECCOB B 00/1aCTH MPOEKTUPOBAHUS M3/[eJTMi MAaIlHHOCTPOEHHS;

YMmeHus:
dHA/IMTUUECKW OLI€HHWBAThL TII0/IydaeMbl€ pe3y/bTaThl paC‘—IéTOB, MmocrpoeHue Fpa(i)I/IquKI/IX n

MaTeMaTHueCKUX 3aBUCMMOCTeN AJI1 OLJ€HKU X pe3yJ/IbTdTOB;



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucuynmmaa MATEMATUYECKOE MOJE/IMPOBAHUME ITPOLIECCOB OBPABOTKHA
METAJIVIOB JAB/TEHUEM sB/sieTcs JUCIUTUTUHON 00s13aTe/IbHOM YacTu 6;10Ka 1 porpaMmbl
MOJATOTOBKM MO HanpaiaeHuto 15.04.03 [puknadHas mexaHuka.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATHUKA B HAYYHBIX HCCJIEJOBAHUAX, YNC/IIEHHBIE METO/ibl PEINEHWA
3AJAY ITPUKITATHOUN MEXAHUKMN.

CojepxaHue  JUCLWIUIMHBI ~ SIB/ISeTCSI OCHOBOM /i1 ocBoeHus aucimiyiviH: HAYUYHO-
NCCIIEJOBATEJ/IBCKASA PABOTA, ITPEJJUIIVIOMHAS ITPAKTUKA.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-10 — CnocobeH pa3pabaTbIBaTh (PM3UKO-MeXaHUUECKHEe, MaTeEMATHUeCKUE U KOMITbIOTEPHEIE
MO/IeJIU TIPH PEIIeHUH HayYHO-TEXHUUECKHX 3a/iad B 00/1aCTH MTPUK/IJHON MEXaHUKH

e OIIK-12 — CnocobeH co3aBaTh aropuTMbI LM($poBoM 00paboTKu 0a3 JaHHBIX Pe3y/IbTaTOB
WCTILITAHUMA U SKCTUTYaTal[iy CJIOXKHBIX JieTajeli ¥ y3/I0B B MallIMHOCTPOEHUH, pa3pabaThiBaTh
COBpeMeHHbIe [ POBbIe TIPOTPAMMBI PACUETOB U TIPOEKTUPOBAHUS /leTajlel, y3/10B, KOHCTPYKIIHH,
MalllH ¥ MaTepPHUaJioB C yueToM TpeOOBaHUI HaJIe)KHOCTH, [IOJITOBEYHOCTH U 0e30TTaCHOCTH UX
9KCILTyaTaldu

¢ OIIK-5 — CriocobeH pa3pabaTbiBaTh aHA/IMTUUECKUE U UMC/IEHHBIE METOABI IPU CO3/IaHUN
MaremMaThueCKMX Mojesiei MalllvH, IPUBOJI0B, 000PY/|0BaHUsI, CCTEM, TEXHOIOTHYECKUX TIPOLIECCOB

¢ TICK-3.1 — CriocoOHOCTb ITPOBOJUTD aHa/IN3 IIPOLIeCCOB 00pabOTKH MeTa/l/IOB [JaBlIeHHEM,
JKCIIePUMEeHTaIbHBIX MeTO/J0B, OTPAC/EBBIX METO/IMK U IIPOTHO3UPOBATh SKCIUTyaTal[iOHHbIe
XapaKTepUCTUKY Ha JI/TUTe/bHBIM MTepPUo/| SKCIUTyaTal[iy, a TAK>Ke OLeHUBATh B/IUSTHUE YCTaI0CTHBIX
TPeIH, AeQeKTHOCTU CTPYKTYPHI B MPOIjeccax MIaCTUUeCcKoro /et OpMUPOBaHUS U31eui
MallIMHOCTPOEHHST

¢ YK-1— CrniocobeH oCy1eCTBISATh KPUTHUYECKHUIA aHamn3 TPo0/IeMHBIX CUTYaLdi Ha OCHOBE CUCTEMHOTO
TMI0/IX0/ia, BbIpabaThIBATh CTPATErHI0 JeHCTBUH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTTMHBI COCTaB/sieT 8 3.e., 288 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AypuTopHbIe S
3aHATHA E =
B KOHTAKTHO#M Za qi 1
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Paspen 1. OGiee npejcTaB/IeHHe 0 YHCTEHHBIX METOAAX U OCHOBBI MOJE/THPOBAHMUs
MeTO0/I0M KOHEeUHBIX 3/1eMeHTOB. 1.1 OCHOBHbIe OHSTHS UUCIeHHOTO MOJenupoBanus 1.2
BazoBble 0CHOBBI paboThI B ITporpaMMHOM Komrtekce Ansys 1.3 Obiiiee npescrasieHne o
2 3 MeTo/le KOHeuHbIX 371eMeHTOB 1.4 Knaccel peliaeMsIx 3a/a4 ¥ BH/jbl aHaiu3a 1.5 144 4 4 140 50 50
TeomeTpuueckoe MOAE/IMPOBAHKE U TIOCTPOEHHE KOHeUHO-3/IeMeHTHOMH ceTku 1.6 3ajjaHne
rpaHNYHBIX yc10BUi 1.7 3a/jaHre XapakTepUCTHK MaTepraria. 1.8 TlocTnpoljeccHr 1 aHanus
HarpspKEHHO-Z1e)OPMUPOBAHHOTO COCTOSTHHSL.
Bcero 3a 3 cemecTp 144 4 4 140 50 50
Paspen 2. OcHOBBI MO/ie/THPOBaHHA MeTO0/J0M KOHEUHbIX 3/IeMeHTOB H Mo/ie/IHpOBaHHe
nporeccoB 06padoTKH MeTaslI0B AaB/aeHneM. 1.1 PemieHue 3aay B AUHAMUYECKOM
nocraHoBke 1.2 Vcrionb30BaHue noaMozenpoanus 1.3 O61njee npeficTap/ieHne 0 MeXaHHKe
2 4 paspyiienus 1.4 OCHOBBI MOJe/IMpoBaHus 3ajia4 ruziporasofuHamuku 1.5 Ocuosel APDL 1.6 144 4 4 140 50 50
MogenmpoBaHue rpotjecca ruOKu JTMCTOBOro Marepuasa 1.7 MogenipoBasue porecca
0Ca/iKV LUIMHAPUYeCKOH 3aroToBKH 1.8 MozenipoBaHye npoljecca BBITSDKKY 6e3 yToHeHHst
1.9 MogenipoBaHue rporjecca 06KumMa.
Bcero 3a 4 cemecTp 144 4 4 140 50 50
Bcero no gucnuniuHe 288 8 8 280 100 100
3.2. AyAMTOPHBIA MPAKTHKYM
Oo0neMm,
Ne Homep 1 HauMeHOBaHHe pa3jesa
Tema MNPAKTHYE€CKOr'0 3dHATUA dayA.
n/n JUCIMILTAHBI
JacoB
Pa3gen 1. O61ijee npezcTaBieHre O YMCIeHHBIX |PaccMOTpeHre BApHaHTOB U TIOPsiIKa
1 MeTO[aX U OCHOBBI MOZI€/IMPOBAHKA METOA0OM BBITIO/THEHHA I1I0CTAB/IEHHBIX 38,Z[aHI/II‘/’I 110 4
KOHEUHBIX 3/IeMEeHTOB. OCHOBHOI1 11 BCIIOMOTaTe/IbHOM JInTeparype
Bcero 3a 3 cemectp 4
Pa3,qen 2. OCcHOBBI MO/Jie/IMPOBaHKA METOAOM PaCCMOTPEHI/IE BAPUAHTOB U IOPSAAKa
2 KOHEUHBIX 3JIeMEHTOB U MO/le/IMDOBAHUE BBITIO/THEHHA ITOCTaB/IEHHBIX BH,E[aHI/II‘/JI 10 4
T1poLeccoB O6pa6OTKI/I MeTaJ/lJIOB [aB/IeHHEeM. OCHOBHOI ¥ BCIIOMOTaTe/ILHOMN JTeparype
Bcero 3a 4 cemecTp 4
3.3. CamocrosiTennbHas pabdora crygenrta (CPC)
No Homep 1 HaumeHOBaHMe pa3jesia Oomem,
Cojep>kaHue yueGHOro 3aJaHus
n/n AUCIHUII/IUHBI JacoB
Pazpen 1. O61uee ripefcraBieHe O V3yyeHue nipeflyCMOTPeHHBIX paboueit
1 UKC/I€eHHBIX MeTO4aX M OCHOBBI nporpaMMoﬁ AUTaKTHUYeCKHUX e JUHUL] I10 140
MO/Je/IMPOBaHKA METOA0OM KOHEUHBIX pEKOMEH,HYEMOﬁ JINTEPAaType U BbITIO/THEHHE
37IEMEHTOB. 3a/IaHAM
Bcero 3a 3 cemectp 140
V3yyeHue mipelyCMOTPEHHBIX paboueit
Pazpen 2. OcHOBBI MOJIe TUPOBAaHUSI METOZIOM Y DEAY P p
MMpOrpaMmMoun ANAaKTUYECKUX €QUHUL] I10
2  |KOHEYHBIX 3JIEMEHTOB U MO/e/TMPOBaHUE . 140
PeKOMeHyeMOU JINTepaType U BLITIO/IHEHME
TpoL{eCccoB 00pabOTKK MeTaslIOB /IaB/IeHHEeM. N
3aJdaHUHU
Bcero 3a 4 cemectp 140
3.4. Kypcorasn pabora
MEPUO/,
NCIIOJIHEHUSA | INIAHUPYEMOE
COJEP)XAHUE JTAIIA
(uepenu BPEMHSI (uac)
ceMecTpa)
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Otarn 1. AHa/nmM3 TeXHAYECKOTO 33/IaHusI U TEXHOJIOTUUeCKOTO 1-4 4
(ux) npouecca (0B) u3zenys aHaaora.
Oran 2. IToAroToBKa 1 MpoBefieHre BbIUUC/IUTETLHOTO 5.9 4
JKCIIePUMEHTa.
Oran 3. O6paboTKa MoJyUeHHbIX Pe3y/IbTaToB U IPOBeIEHHE 10-13 4
aHasu3a.
Oran 4. OdbopmieHHe KypcoBoi paboThl 14-17 6
Bcero 3a 4 cemectp 18
4. ®OPMBbI KOHTPOJIAA OCBOEHUA TNCIIUITI/IMHBI
CEMECTP HEJAE/IN CEMECTPA
1/12/3/4| 5 6 |78 9 10 |11|12|13(14| 15 |16 17
3 TexK | AP TexK | P TexK | AP Ortu. no I13, 3au.
4 TexkK | P TexK | P TexK | [IP KP, mud. 3au.

YcnoBHble 0003HaYeHMSI:

P — nuarHocThyeckast pabora;

TexK — BOIPOCH! AJ1 TeKyLero KOHTPOJIS;

Ortu. 1o I13 — oTueT 1o npakKTUUECKOMY 3a/|aHUIO;
KP — kypcoBast pabota;

3a4. — 3aueT;

aud. 3a4. — quddepeHITMPOBaHHbBIN 3aUeT.

TEKyIHHﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYAE€HTOB IIPOBOJWUTCA B IUCKPETHLIE BpEMEHHBIE MHTEPBAJ/IbI B

cnenyromux dhopMax:

e WArHOCTUYECKas paboTa;

e BOMPOCHI /IS TEKYITIETO KOHTPOJIS;
¢ OTYET MO MPAKTUUECKOMY 33/IaHHIO;
e KypcoBas paboTa.

ITpomexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e 3ayeT;
e uddepeHIMPOBAHHBIN 3a4erT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. B. Yurapes, A. C. KpaBuyk, A. ®. Cmasmok. . ANSYS g1 urxenepos. M.: MammHocTpoeHue-1,
2004, >n. pec.

2. A. C. [1aBnoB. . PelieHne 3aau MexaHuKH flehopMupyeMoro TBEpZoro Tena B mporpamme ANSYS.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2020, 42 3k3.

3. E. B. BphITKOB. . Unc/ieHHOe Mofie/TMpOBaHKe MPOYHOCTHBIX 3a7au B cpege ANSYS. CIT6.: U3a-80
BI'TY "BOEHMEX" um. []. ®@. YctrHOBa, 2022, 371. pec.

4. K. A. Bacos. . I'padmnueckuii uarepdeiic komriekca ANSYS. M.: IMK Ilpecc, 2006, 351. pec.

5. H. H. ®énopoga, C. A. Banbrep, M. H. [Januios. . OcHoBbl pabotel B ANSYS 17. M.: IMK Ilpecc,
2017, an. pec.

5.2. [ononHuTe/bHas MTeparypa 1o AUCLUILIIHE:
1. A. b. Karutyn, E. M. Mopo3os, M. A. OndepbeBa. . ANSYS B pykax utkeHepa. M.: YPCC, 2003, 1 3k3.
5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB HH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHbBIE OMO/THOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/book/261953 — 3BC JlaHs;
2. https://e.Janbook.com/book/191900 — 3BC JlaHg;
3. https://e.Janbook.com/book/118128 — 3BC JlaHs.

CorpeMeHHbIe MpodeccroHambHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3/iekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 3mekrpoHHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTalbHBIX HCC/IeJ0BaHMUIA.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOpPMaLMOHHBIN TIOPTa TEXHUYECKOTO perynvpoBaHusi: HopMmel, mpaBuia, CTaHAapTh
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - 5] TOCTos
cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(opMalioHHbI# TOpTaa ITpaBoBOM MH(POPMALUH.
5.5. ITporpamMmHOe obecrieueHue:
1. ANSYS 2020 R2.

5.6. HdopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTUHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

1. lHTepakTBHAas JOCKa;
2. Ilpoekrop;
3. ANSYS 2020 R2.

6.2. Ilpouee:

1. pabouee MecTo MperiofaBaress, OCHAIlEHHOe KOMITBIOTEPOM C JJOCTYoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBFOTEPAMH C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 37IEKTPOHHOM 06pa3oBaTelbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MATEMATUYECKOE MOJE/TMPOBAHUE ITPOILIECCOB OBPABOTKI METAJ/I/IOB JABJIEHUEM

AnHoTanusa paboueii nporpaMMsl

Oucuyminna MATEMATUYECKOE MOJE/IMPOBAHUE ITPOIECCOB OBPABOTKU
METAJIVIOB JABJ/IEHUEM sBisieTc AWUCLUIUIMHON 00si3aTe/IbHOM 4acTH 0/10ka 1 Tmporpammel
TIO/ITOTOBKM 10 HaripaBieHuto 15.04.03 IIpukaadHas mexaHuka. [ducryruiiHa peanu3yeTcs: Ha (akynbreTe E
Opyxue u cucrembl Boopyxenuss BI'TY "BOEHMEX" wum. [J.®. YcrunoBa kadenpoii E4
BBICOKOSHEPTETUUYECKUE YCTPOMCTBA ABTOMATUUECKUX CUCTEM.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OITK-10 criocobHOCTh pa3pabarhiBaTh (H3UKO-MEXaHUUYECKHE, MaTeMaTHUyeCKHe W KOMIIbHOTepHbIe MOJe/IN
TIpY pellieHnH HayYHO-TEXHUYECKUX 33/1au B 00/1aCTH MPUK/IaJHON MeXaHUKHY,
OTIK-5 criocobHOCTh pa3pabarhiBaTh aHAIMTHUECKHE W UMCIEHHBIE METO/bI NP CO3JAaHUH MaTeMaTHyeCKUX
Mo/iesiel MalllvH, TIPUBO/IOB, 000PY/I0BaHUSs, CUCTEM, TEXHOIOTUYECKUX TIPOLIECCOB.

Co;[epx(aHHe AVCHUITVIMHBL OXBaTbIBaeT KPYI' BOIIPOCOB, CBA3daHHBIX C TIpUMEHEHHWEM MdTeMaTHhu4ieCKOoro
MOAe/NPOBaHUuA [Jid IIWUPOKOI0 Kpyra HWHXXEHEPHBIX 3d/a4y II0 06pa60TKe MaTepuajioB C AaﬂLHEﬁLHHM
pelieHreM Mx aHaJIuTUUeCKUM WM YHC/IEHHBIM METOJ0M.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
e BOMPOCHI /|15 TEKYIIIET0 KOHTPOJIS;
e OTUYeT M0 MPaKTUUeCKOMY 3a/|aHHI0;
e KypcoBas pabora.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
*  3aueT;

e muddepeHMPOBaHHBIN 3aUeT.

OO6m1as  TPy/I0EMKOCTh OCBOEHUsSI JUCLMIUIMHBI cocTaBisgeT 8 3.e., 288 u. TIporpaMMoW JUCIUMJIHHEL
TpelyCMOTPeHHbI MpakThueckue 3adstus (8 u.), camocTositesibHas pabota crygerTa (280 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
MATEMATUYECKOE MOJE/IMPOBAHUE ITPOLIECCOB OBPABOTKI METAJ/I/IOB JABJIEHUEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBgeT 288 4., U3 HUX 8 4. ayAUTOPHBIX 3aHATUH, U 280 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHune padoThI

PexkoMeHpyemasi TuTeparypa

TpyRoeMKOCTB,
Jac.

Pasnen 1. Oﬁmee MpeacTaB/IeHHE 0 YMC/IEHHBIX MET0AdX U OCHOBbI MOA€/ITMPOBAHUA METO/J0M KOHEUHBIX

3/IEMEHTOB.

N3yueHue rpeyCMOTPEeHHBIX paboueii
MpPOrpamMMOH TUAAKTUUECKUX eUHUI] 110
PEKOMEHyeMOl TUTepaType 1
BBITIO/THEHHE 3a/]aHUH

A. b. KaninyH, E. M. Mopo3og, M. A. Ondepnesa.
. ANSYS B pykax umkenepa: M.: YPCC, 2003 (1-
3)

C. U. Kaparymus, IO. A. ITnewmasosa, [. A.
Xpamoga. . ANSY'S Workbench B geTansax
MarmH: CI16.BT'TY "BOEHMEX" um. []. ®.
YcruHoBa, 2019 (1)

K. A. Bacog. . I'paduueckuii unrepdeiic
komriekca ANSYS: M.: IMK TIlpecc, 2006 (1-3)
A. B. Yurapes, A. C. KpaBuyk, A. ®. CMasoK. .
ANSYS pns unkeHepos: M.
MammHoctpoenue-1, 2004 (1-3)

H. H. ®énopoga, C. A. Banbrep, M. H. [Janusos.
. OcHoBebl pabotel B ANSYS 17: M.: IMK Ilpecc,
2017 (1-3)

E. B. bpbITKOB. . Unc/ieHHOe MOZieTMpoBaHye
MPOYHOCTHBIX 337au B cpefie ANSYS: CII6.: U3n-
Bo BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2022 (1)

140

Wroro no pasgeny 1

140

Pa3pen 2. OCHOBBI MO/ TUPOBAHUS METO/I0M KOHEUHBIX 3/IEMEHTOB U MO/e/TMPOBaHHKe MPOL[eCCOB
00paboTKH MeTa/I/I0B AaB/IeHHEM.

W3yueHue rpeyCMOTPEHHBIX paboueit
MPOrpamMMOH TUAAKTUUYECKUX eIUHUI] 10
peKOMeHyeMOU JTuTepaType u
BBITIOJTHEHUE 3a/laHUM

E. B. BprITKOB. . UnC/IeHHOe MOZieiMpoBaHue
MIPOYHOCTHBIX 3ajau B cpefe ANSYS: CII6.: U3a-
Bo BI'TY "BOEHMEX" um. []. ®. YcTHUHOBa,
2022 (4)

C. N. Kaparyumwun, FO. A. Tlnemanosa, . A.
XpamoBa. . ANSY'S Workbench B geTansx
MaumH: CI16.BT'TY "BOEHMEX" um. 1. @.
YctrHOBa, 2019 (4)

A. C. ITaBnoB. . PemreHuve 3a/1au MeXaHUKHN
nedopMUpyeMoro TBEPAOTO Tejia B IPOrpaMMe
ANSYS: CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2020 (1-4)

140

Wrtoro no pasgeny 2

140
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
MATEMATHUYECKOE MOJE/IMPOBAHUE ITPOLTECCOB OBPABOTKU METAJ/IJIOB JABJIEHUEM

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  OTYET I10 MPAKTUUECKOMY 3a/JaHHIO;
e BOIPOCHI /IS TEKYIIeTO KOHTPOJIS;
e KypcoBas pabora;

e muddepeHITMPOBAHHLIN 3aUeT;

¢ 3aueT.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SMOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
 TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

OTueT N0 NPaKTUYECKOMY 3a{aHHI0

ITpakTryeckoe 3a/ilaHue CleyeT CUNTATh ITOJTHOCTBIO BLITIOJIHEHHBIM, €C/TH TTOCTPOeHa KOHEUHO-
3/IeMeHTHasi MoZiesb (TT0CTpoeHa KOHeYHO-3/1eMeHTHasl CeTKa, 3a/jaHbl TPAaHUYHbIE YC/IOBUS U TlapaMeTphl
peLIeHusT), BBITIO/IHEH e€ PACUéT C BBIBOAOM HeOOXOAWMBIX Pe3y/bTaToB (B 3aBUCMMOCTH OT BapHUaHTa 3a/jaHusl:
HanpskKeHHO-Zie()OPMUPOBaHHOE COCTOSIHUE,
peanu3yrIuecs: yCUIus/peakiuy, fedopMalivi), BLITIONHEH OTUET C OMMCaHueM KOHeUHO-3/IeMeHTHOM
MO/IeJIM, aHATM30M TI0/TyUeHHBIX Pe3y/IbTaTOB U COMOCTaBIeHeM C aHa/IMTHUeCKUM pellleHreM (YiC/IeHHO-
aHa/IUTHUe CKUM DeIlleHreM, Pe3y/IbTaToM 3KCITIePUMEeHTa U T.10).

Bonpocs! /A TeKyiero KOHTPoJis

[TepeueHb BOMPOCOB MPHBE/EH B MaTepraiax yueOHO-MeTOIMUeCKOTr0 KOMILIeKCa.
IMpenofaBaresib 3a/jaeT 3 BOMPOCA MO TEMaTHKe MPOLIe/IIINX ayAUTOPHBIX 3aHATUN. OOyJaroIuics,
OTBETHBILMI Ha 2 BONPOCA, CYUNTAETCS MPOLIEALINM KOHTPOJIbHOE MepOIpUsTHe.

KypcoBas pabora

TeMbI TUTOBBIX KYPCOBBIX PaboT CBsI3aHbI C OL|EHKOW BJIMSTHUSI 3a/JaHHOTO TEXHOMIOTMYECKOro (akTopa
Ha TapaMeTphl TEXHOJIOTUUeCKO OTlepaliiy U paciipe/iesieHus HarpsDKeHHO-1e()OPMUPOBAHHOTO COCTOSTHMUS
nonygabpukara.

ITprMeps! TeM TUITOBBIX KyPCOBBIX paboT:

"OneHKa BUsIHUS K03 dulleHTa TpeHYs Ha IlapaMeTphl ollepaljiy BBITSDKKY C YTOHEHHEeM CTeHKHU U3Jeust
"OrieHKa BIUsSHUS K03 bUIMeHTa TpeHus Ha riapameTpsl pacnipeenenus H/IC nonydabpukara Ha oriepaijyiu
BBITSDKKU C YTOHEHHeM CTeHKU uszenus "...."

"OneHKa BJIUSIHUSI TeOMeTpYU pabodero MHCTpyMeHTa (yI71a KOHYyCHOCTH) Ha CHJIOBBIE TTapaMeTpPhl OTlepaLiuu
BBITSDKKU C YTOHeHUeM CTeHKU u3genus ...."

"OLeHKa BJIMSIHYSI TeOMeTpPUK pabouero MHCTpyMeHTa (yI/ia KOHYCHOCTH) Ha rapamMmeTphbl pacrpeenenus HIC
nonygabprKara Ha oreparivi BBITSHKKU C YTOHEHHEM CTeHKH u3fenus "...."

KypcoBasi paboTta cOCTOUT U3 PacueTHO-TIOSICHUTE/ILHOM 3aMiCcKy U rpaduueckoit yact. PacyeTHo-
TOSICHATEJTbHAS 3aTTMCKa SIB/ISIETCST OCHOBHBIM JOKYMEHTOM M JI0JDKHA OTPaXkaTb 00beM U cofiep>KaHue paboT,
BBITIO/IHEHHBIX CTYJ,EHTOM B Ipoljecce pa3paboTKU NIPOeKTa U OMHCAHHBIX B ONpe/ie/IeHHOM
1oc/Ie/j0BaTeIbHOCTH. PacueTHO-M0OSICHUTe IbHAS 3aMCKa J0/DKHA Y/0B/IeTBOPATH 110 COZePKaHUIo U
0(hOopM/IEHHIO BCeM OCHOBHBIM TPeOOBaHMSM, OTpe/iesisieMbIMA MeTOMUeCKUMU YKa3aHUSIMH.
PacueTHO-TIOSICHUTE bHAS 3aliCKa MOXKeT OBITh BBITIO/THEHA B BUZIe PYKOIIMCH WJTH PacTieuaTaHHOTO
3/IeKTPOHHOTO TeKCTa 00beMoM He MeHee 25 cTp. popmara A4. I'padrueckasi YaCTb POEKTa
TeXHOJIOTUUeCKOT0 HarpaB/eHus], Kak IpaBU/Io, COCTOUT U3 YepTeyka M3roTaB/lMBaeMol (IITaMIlyeMoi) AeTanu,
yepTexxa IITamIia Uin pabouero MHCTPYMEHTa, T/1aKaTa C OTIMCAHUEeM TOTyYeHHBIX TI0 pe3yJsibTaTaM
MO/le/IMPOBaHUs JaHHBIX.

OdopmeHre uepTexeii MIPOU3BOAUTCS B COOTBETCTBUH C TPeOOBaHUSIMM CTaH/apTOB EMHOMN crcTeMBI
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KOHCTpyKTOpCKOoM fgokymeHTanuu (ECK/]), a TexHOMOruueckoi JOKyMeHTaly B COOTBETCTBUU C
TpeboBaHMsAMHU CTaHApTOB EMHOI crcTeMbl TexHOmorndeckoit gokymentaimy (ECT/I). O6bem rpaduueckoit
YyacTy TIpoeKTa COCTaB/sieT He MeHee 2 TMCTOB ¢opmara Al.

3amuTa KypcoBoi paboThl.

3ariura KypCcoBoi paboThI SIB/IIETCS 00s13aTe/IbHOM M POBOJUTCS MyO/IMUHO (ayJUTOPHO) B IPUCYTCTBUU
JPyTUX CTY/IeHTOB I'PYIIIIbI, C UCII0/b30BaHUEM MY/IbTUMEUMHBIX TEXHOMIOTUH. [17151 3aL{UThI CTYZeHT [O/DKeH
MOZAITOTOBUTS TIpe3eHTaIHi0 00beMoM He 6osee 20 ciaiioB

* CTyZleHT [JO/DKEH OTPa3uTh aKTya/IbHOCTb, 1ieJib, 3a/iaul, PacCKas3aTk O TOM, KaKre pacyeThl BHITIOTHEHBI,
3aBepLUUTb [JOK/IaZ CBOMMHU BbIBOZIaMU U NPeJJI0KeHUSMHU.

3amuTa KypcoBoi paboThI TipelyCMaTpUBaeT:

* noknag cryzeHTa (5-10 MuHyT);

* BOIIPOCHI TIperiofiaBaresisi U OTBEThl CTyAeHTa.

Kputepuu ouieHuBaHUsA:

KypcoBasi paboTa orjeHHUBaeTcs 1o NATHOaIIBHOM ChCTeMe.

OneHKa «OTJIMYHO» CTaBUTCS, ECIIH:

* KypcoBasi paboTa BbINOJTHeHa B TIOJTHOM 00beMe ¥ COOTBETCTBYET 3aZlaHuIo;

* TIOSICHUTE/TbHAST 3aTTCKa COCTaB/IeHa aKKypaTHO, OC/ie0BaTe/lbHO C YYeTOM TpeOOBaHMH CTaHapTOB I10
COCTaB/IEHHIO TEKCTOBBIX JJOKYMEHTOB;

* IIpaKTHUeCKasl YaCTh BHITIOHEHA B TIOTHOM 00BeMe;

* BBITIOJTHEHHe pPabOTHI TPOXOAWIIO B TIOJTHOM COOTBETCTBHH C TPaMIKOM KypCOBOTO TPOEKTHPOBAHKS;
OLeHKa «XOpOoLLIO» J0IyCKaeT:

* HEKOTOPbIE OTCTYI/IEHUS OT rpadrKa BBIIIOIHEHHUSI KYPCOBOTO ITPOEKTUPOBaHKS;

* Cyll[eCTBOBaHHe He3HauMTe/IbHBIX MOTPeLIHOCTell B 0OpMIeHUH TTOSICHUTeTHbHOM 3aMyiCKU M POrpaMMbl
(TIpakTHUeCKOM 4aCcTH KypCOBOK paboThI).

O1leHKa «y/|0B/IeTBOPUTE/IEHO» [JI0IyCKaeT:

* CyIL|eCTBOBaHKE OLIMOOK, HETOUHOCTEH 1 HerloC/iej0BaTe/IbHOCTH TIPH COCTABI€HUH TTOSICHUTETbHOM
3aMMCKY;

* 3HAaUMTe/bHBIE OTCTYIIIeHus oT TpeboBanmii ECK/] npy BbInoHeHHUM rpaduyeckoi YacTy TIPOeKTa;

* 3HAUMTE/ILHOE OTCTYTIJIEHHE OT CPOKOB BBITIOJTHEHUSI KyPCOBOM paboThI;

* He/J0OCTaTOYHO [PaMOTHYO 3allUTy

JAuddepennypoBanHkblii 3aueT

ITo KaXk/1oMy KOHTPOJIbHOMY MEPOMPHUATHIO 00yUaroIiyii (TpY JUarHOCTUUEeCKUX PadOThI, BBITIOJTHEHHE
3TaroB KYPCOBOTO MPOEKTa M yueT TI0CeIaeMOCTH 3aHSITHI) 00yuaroluiics Habrpaet 6aiibl B COOTBETCTBUU
TEXHOJIOTHUECKOU KapTOl JUCLIUTTUHLL. MUHUMAIbHOE KOTMYeCTBO 6aioB ¥ KOMMYeCcTBO 0asios,
HEeoOX0/IMMOe ZIJ1S1 TTOSTYYeHUs 3aUeTa C OTpe/ie/IeHHOM O1IeHKOM (3aUTeHO-0T/IMYHO, 3aUTeHO-XOPOIII0, 3aUTeHO-
VAOBIETBOPUTE/ILHO), YCTAHABIMBAETCS HOPMaTUBHBIM aKTOM 10 YHUBepCUTeTy. Ecytu 1o pesynbraraMm
obyueHust B ceMecTpe o0yyJaroriuiics He Habpa/l MUHUMa/IbHOE KOJIMUeCTBO 6aioB, TO eMy HeoOX0qUMO
BBITIOJTHUThL KYPCOBOM TTPOEKT U TIPOUTH IOTIOTHUTE/IbHBIN OTpocC.
Ecu oOyuaroruiicst mpeTeH[yeT Ha 0oiee BBICOKYIO OLIEHKY, TO eMy HeOOXOZIMMO MPOUTH [IOTIO/THUTE/TbHBIN
orpoc.
Bormpocs! anst auddepeHiipoBaHHOTO 3aueTa:
1. OcHOBHBIe TTOHSTHS YUCIEHHOTO MOZeJTUPOBAHUS.
2 ba3oBble 0CHOBBI PabOTHI B TIPOrPaMMHOM KOMILTEKCE ANSYS.
3 OO01iee rpeJcTaB/IeHUE O METO/Ie KOHEUHBIX JIEMEHTOB.
4 Knacchl pelllaeMbIX 3aiad ¥ BU/IbI aHAIM3a.
5 leomeTpuueckoe MOZeJTUPOBAHKE U TTOCTPOEHNEe KOHEUHO-3/IeMeHTHOW CeTKHU.
6 3azaHue rpaHUYHbBIX YCAOBUM.
7 Mopenu MaTepuasioB U 3a/laHie XapaKTepHUCTHK MaTeprasia B IPOrPaMMHOM TIaKeTe.
8 HanpspkéHHo-iecopMupoBaHHOe cOCTOsIHUS. [IoHSTHE, Cpe/ICTBA U METO/IbI OLIEHKHU.
9. Pemienue 3a7jau B JUHaMHU€eCKOM ITOCTAaHOBKE.
10 O6b11iee npeAcTaBieHre 0 MeXaHUKe Pa3pyLIEHMS.
11. OcHOBBI MO/Ie/TMPOBaHMS 3a/lad TUpOora30AuHaMUKH.
Kputepuu oueHvuBaHus:
- TIPaBW/ILHBIE TIO/THbIE U UeTKHUe IMMChMEeHHbIe OTBEThI Ha BCe BOTIPOCHI TIPeTIofiaBaTelisi, U TeXHIUUeCKU
IPaMOTHOM TIpe/ICTaB/IeHUH, TPebyeMoro /i/isl TOsSICHEH U, WITIOCTPUPOBAHHOTO MaTepyasa B BUZIe CXeM U
3CKH30B — «3aUTeHO-0T/INYHOY;
- IpaBU/IbHBIE, HO HEZI0CTATOYHO TI0JIHBIE 1 YeTKHe MUCbMeHHbIe OTBEThI Ha TI0CTaB/IeHHbIe TIperofiaBaresieMm
BOTIPOCHI, TTPU TeXHUYeCKU rPaMOTHOM TIpe/iCTaBleHuH rpaduyeckoro WTIOCTPUPOBaHHOTO MaTepHrasa —
«3aUTEHO-XOPOLIIO»;
- IPaBUJIbHBIE OTBETHI Ha OOJIBIITYIO YAaCTh MOCTAB/IEHHBIX BOMPOCOB MPY HEJIOCTATOUHOM MOJTHOM MX
OCBEI[eHUHU TIPU JOCTAaTOUHOM TeXHUUYeCKU IPAMOTHOM 0(popM/IeHUH TpeOyeMOoro WLTFOCTPUPOBAaHHOTO
Marepuasa B BUJe 3CKU30B U CXeM — «3aUTeHO-Y/|0B/IeTBOPUTETLHOY;
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- HeTIpaBU/IbHbIE 1 HETI0/IHble OTBETHI Ha BCe NI0CTaB/IeHHbIe IperojaBaTeieM BOIIPOCH IIPU TeEXHUYeCKU
HEerpaMoTHOM H3/10’KeHHH TPeOyeMOoro WUTIOCTPUPOBAHHOTO MaTeprasia — «He 3aUuTeHO».

3auer

Mo Ka>kZIoMy KOHTPOJIBHOMY MEDPOTPHSTHIO 00yJaroluii (TpY IMarHOCTUUECKUX pPabOoThI, BHITIOTHEHNE
MPAaKTUUECKOTO 33/IaHUs U YUEeT MOCEeIaeMOCTH 3aHATUI) oOyyJaroruiicss HabupaeT 6a/ibl B COOTBETCTBUN
TeXHOJIOTUUECKOM KapTOH JUCIUTUTUHBI. MUHUMaIbHOE KO/TMUeCTBO 6a/ijioB U KOMMUYeCTBO 6aslios,
Heo0XoAUMOe IS TIONTYUeHHsT 3aueTa YCTaHAB/IMBAeTC Sl HOPMaTUBHBLIM aKTOM 110 YHUBepcuTety. Eciiu mo
pe3ysbTatamM o0y4yeHus B ceMecTpe 00yuaroluiics He Habpan MUHHMMa/TbHOE KOJTMYeCTBO 0asiioB, TO eMy
Heo0X0AUMO TTPOHTH JOTOIHUTEIbHBIM OMPOC.
Bomnpoce! anis 3agera:
1. OCHOBHEBIE HOHATHS YUC/IEHHOTO MO/Ie/TMPOBaHMUSI.
2 ba3oBble 0CHOBBI PabOTHI B TIPOTPaMMHOM KOMILTEKCE ANSYsS.
3 OOG1ee ripeZicTaB/ieHUe O MeTOZle KOHEUHBIX /IEMEHTOB.
4 Kracchl pelliaeMbIX 3aJau ¥ BUJbI aHaM3a.
5 leomeTpuueckoe MOZeJTUPOBaHKE U TTOCTPOeHHe KOHEUHO-3/IeMeHTHOM CeTKHU.
6 3aziaHue rpaHUYHbBIX YCIOBUM.
7 Mogeny MaTepuasioB Y 3aJjlaHue XapaKTepUCTUK MaTepuasa B IPOrPaMMHOM MakeTe.
8 HanpspkéHHo-iecopMUpoBaHHOEe COCTOsIHUS. [I0OHSTHE, Cpe/ICTBA U METO/[bI OLIEHKHU.
KpuTepuu o1ieHUBaHUS:
- TIPABW/IbHbBIE OTBETHI HAa OOJIBIITYIO YaCTh MOCTAB/I€HHBIX BOIIPOCOB TIPH I0CTAaTOYHOM ITOJTHOM MX OCBEI|eHUN
TMIpY I0CTaTOYHOM TeXHUYeCKU TPAMOTHOM O(OpPMIIEHUH TPeOyeMOoro UITFOCTPUPOBAHHOTO MaTepyaa B BUJe
3CKH30B U CXEM — «3auTeHO»;
- HelpaBW/IbHbIE U HEMO/IHbIe OTBEThI Ha BCe MTOCTaB/IeHHbIE MperojaBaTe/ieM BOIPOChl — «HE 3aUTeHO».
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Ortuet no
Pa3zaen 1. O0iiee npejcTaB/ieHue 0 MPaKTUYeCKOMY

? 3 |YMCICHHBIX METO/aX M OCHOBBI 144 | 4 4 140 | 50 | 50 3a/laHuI0,
MOJEe/TUPOBaHUSI METOA0M KOHEUHbIX Boripocs! asisi
3/IeMeHTOB. TeKYILero

KOHTPOJISA
Bcero 3a 3 cemecTp 144 4 4 140 | 50 | 50
Ortuet no
MpaKTHUUeCKOMY
Pa3pen 2. OcHOBBI MOJie/TUPOBAHUSI 3a/laHuIO,

7 4 |METOAOM KOHEYHBIX 3/IeMEeHTOB U 144 | 4 4 140 | 50 | 50 Bonpocs! ans
Mo/ie/IMpOBaHue MPoLeccoB TeKyLLero
00paboTKH MeTasI/I0B AaBJ/IEHHEM. KOHTPOJIS],

Kypcogsas
pabora
Bcero 3a 4 cemecTp 144 | 4 4 140 | 50 | 50
Bcero no gucuinHe 288 8 8 280 | 100 | 100
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