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MOSICHUTEJIBHASA 3AITNCKA

Llenwn u 3aga4n y4eOHOH AUCUMIIMHBI

Heawto ydeOHOM aucummunHbl «PellleHne MPUKIAAHBIX 3alay MCEXaHWKH B
CIELMATM3MPOBAHHBIX TAKeTax» SABJIAETCA YrayOjeHue 3HAHWU W pacliupeHue
HABBIKOB U YMEHUU NPUMEHEHUS COBPEMEHHBIX NTAKETOB MPUKIIaIHBIX MTPOTPpaMM IS
pElICHNs IUPOKOTO Kiacca GyHIaMEHTANBHBIX U [IPUKIIATHBIX 3311249 MEXaHUKH.

JuctvrivHa «Pelrenre puKIagHbIX 331249 MEXaHUKH B CIICIIMAIN3UPOBAHHBIX
makeTax» cBsizaHa ¢ QopMupoBaHWeM (yHIaMEHTalbHBIX 3HaHMi B 0o6nacTu
YUCIIEHHOTO MOJEJINPOBaHUsA 3aad MEXaHMKHU; OCBOCHHUEM  BBIYUCIUTENIBHBIX
METOMOB M TEOPETHYECKUM OOOCHOBaHMEM BBIOOpA ONTHUMAIBHOrO HHCICHHOTO
METO/la NpPW pEIICHUN 3a1ad MEXaHUKU; NPUOOPETEHHEM IPAaKTUYECKUX HABBIKOB
MHXKEHEPHOr0 aHaIn3a, MOCTPOEHUEM MAaTEMATUYECKUX MOJIC/ICH TIpH peLICH!H 3a]1a4
MEXAHUKH € UCIIOIB30BAaHUEM COBPEMEHHBIX AKETOB NMPUKIAAHBIX IPOTPAMM.

3anaun yueOHOW JUCHUIIIUHEL:

— O3HAKOMJICHHE C TCOPETHUECKUMU OCHOBAMHU YUCIIEHHOIO MOJACIUPOBAHUS U
NPUHUKIIAMA KOMTIBIOTEPHOI pealu3allid B COBPEMCHHEIX MaKeTaX MPUKIAIHBIX
porpamm;

— o0yueHNe CTyJeHTOB KOPPEKTHOH TEOPETUKO-UUCIICHHON MOCTAaHOBKE 3aJay
MEXaHMKHU [IPU UCIIONE30BaHNH Pa3IMYHbIX CPENCTB MHKCHEPHOTO aHAM3a HAa OCHOBE
COBPEMEHHBIX MAKETOB MPUKIAAHBIX IPOTPAMM;

— dbopMHpoBaHNe IPAKTHYECKIX YMEHUH U HABBIKOB PEIICHUs 3a]1a4 MEXaHUKH
CpPeACTBAMH HHXXCHEPHOrO aHanu3a B BUJE COBPEMEHHBIX MAaKETOB MPUKIATHBIX
MpOrpaMM.

Mecro y4eGHOIi IUCHMILUIMHBI B CHCTEME TOJArOTOBKM CHELUANNCTa C
YITIyOJIEHHBIM  BHICIIMM 00pa3oOBaHUEM OTHOCHUTCA K MO0 «HHCICHHBIE U
aHAJIUTUYECKHE METOBI B COBpeMEHHOM MexaHuKe. [IakeTrl MPUKIIaHBIX MPOTpaMM»
KOMITOHEHTa y4pexkIeH!s 00pa3oBaHusl.

Cesi3u ¢ ApyruMu y4eGHBIMU TUCHUIUINHAMU. Y4eOHas nporpamMmma coCcTaBIeHa
C YYETOM MEXIMPEIMETHBIX CBS3eH ¢ y4deOHBIMM aucuMiyinHamyu «HHKEeHepHBIC
NPUNIOKEHUST ~ MEXaHWKH:  MPOEKTUPOBAHME,  pacueTsl U IKCHCPUMEHTY,
«KOMIIBIOTEpHOE TPOEKTUPOBAHUE, MOJEIMPOBAHUE M aHAIU3 CIOXHBIX CHCTEMY,
«CoBpeMeHHEBIE YUCIICHHBIE METOAB! ¥ TAKETHI TIPUKITAJAHEIX TIPOTPaMM B MEXaHUKE.

TpeGoBaHNs K KOMNETEHIUSAM

OcBoenne yueOHOM AUCIUIUIUHB «Pelenne NpuKIaaHbIX 3aa4 MEXaHUKH B
CIIEMANN3UPOBAHHBIX MAKETax» NOMKHO obecnednTh (HOpMUpPOBAHUE ClEIyIOLIeH
cheyuanu3upo8aHHot KOMIIETEH NN :

CaMOCTOATENBHO pa3pabaTeiBaTh U NPUMEHSTH aHAIMTUYECKIE, TPUOIIKEHHBIE
M YUCJIEHHBIE METOMALI U MaKEThl MPUKIaIHBIX MPOrpaMM K CIEHHAIBHBIM pasjienam
MEXaHWKH CIUIOUIHBIX Cpell.

B pe3ybTaTe U3YUYCHU A TUCUUTIIMHEI MATUCTPAHT JOJDKCH

3HAMb:

== @nmxo-maTemamqecme MOJEIU U YUCJICHHBIC METOJbI, HUCIIOJIB3YIOIINUECH
IIpU peHICHUU 3a1a9 MCXaHUKH,



— TeOpeTUYeCKUe OCHOBBI KOMIIBIOTCPHOrO MOJCIMPOBAHMA U OCHOBHBIC
IPUHLMANEl pabOTEl COBPEMEHHBIX MAKETOB NMPUKIAIHBIX NMPOrpamMMm Ul peIICHAS
3aj1ay MEXAHUKU;

ymenty:!

— NPUMEHSTH METOJBl MaTEMaTHYECKOTO MOJACIUPOBAHUA MPH  PEIICHUH
TEOPETUYECKUX YU MPUKIIaTHBIX 387124 MEXaHUKH;

— UCMOJIL30BAaTh BBIYMCIUTENBHBIE BO3MOXXHOCTH COBPEMCHHBIX I1aKCTOB
TIPUKIAIHEIX TIPOTPAMM JUl MHXKEHEPHOTO aHaln3a 3alad MCXaHWKH, BKIFO9as BCC
STanbl: MPENpPOLECCHHT, DPELIEHHE, TMOCTIPOLECCUHT (paboTaTh C KOMITOHECHTaMH
NaKeTa mporpamM JUIs Co3JaHus TBEPAOTEIBHON MOJCIH, pacueTHON 06J1aCTH ¥ CETOK;
IPOU3BOJIUTE TTOCTAHOBKY 3a1a4u; padoTaTh C daiinamu, c03/1aBa€MBIMUI MaKETaMU
(MMITOPTUPOBATh, JKCIOPTHPOBATh, PENAKTUPOBATH); CO3AaBaTh JOTOJHATEIbHBIC
GYHKUUW; TPEACTaBIATE pacyeTHRIC PE3yIbTAaThl B rpaduecKOM BUJIC 1 BBEIYUCIATD
JIOTIOJTHUTENBHLIE  XapaKTePUCTUKM; CO3/1aBaTh JIONMOJHUTEIBHBIC TMPOTPaMMHLIC
MOJYJIN K NAaKeTy; MapaMeTpu30BaTh peimaemyro 3aj1auy);

— IPOBOJMTE aHANTN3 PE3YILTATOB U HOPMYITUPOBATH 00BEKTHBHEBIE HDU3NUECKUE
BBIBO/IbI;

6/1a0embv:

—  MareMaTM4YeCKUMM METOJaMH pelleHHs CchOpMYJIMPOBAaHHBIX — 3a1ad
MEXaHUKU,

— HABBIKAMU KOMITBIOTEPHOTO MOJAEIUPOBAHNUS TIPU PELICHNUH 3a/1a9 MCXaHUKH.

— OCHOBHBIMU CPEJICTBAMU COBPEMEHHBIX MAKETOB NPUKIAJHBIX NPOrpaMM U
peuieHus 3a1a4 MEXaHUKH.

CTpykTypa y4eOHOil IHCUNTLINHDI

JIMcIMIUIMHA W3ydaeTcss BO 2 ceMecTpe. Beero Ha mn3yueHue yueOHoi
AUCHUTUTMHBI  «PelleHne MPUKITaIHBIX 3aJa4 MEXaHWKU B CHEHUaIM3UpOBAaHHBIX
nakeTax» OTBEIEHO:

— 15 OUHOI QOPMBI TIOJNYUEHUS yrIyGIeHHOrO BHICIIETO 0Opa3oBaHMS — 90
YacoB, B TOM YKciIe 52 ayAUTOPHBIX Yaca, W3 HUX: JIEKUNH — 18 4acos, 1abopaTopHEIC
sausTHs — 30 yaca, ynpasisiemas caMocTosTeNbHas pabora — 4 daca.

TpynoeMKocTh yuaeGHOM AUCHMIINHBI COCTABIACT 3 3a4ETHRIX €JIMHUIIBL.

dopma MPOMEKYTOUHOM aTTeCTalluy — 3a4€T.



COJAEPKAHUE YYEBHOUW TUCLUTIJIAHBI
Paznen 1. MaTteMaTHueckoe MOAEJUPOBaHHE W UHIKEHEPHBIH aHAIN3

Tema 1.1. IlonsiTHe 0 MAaTEMAaTUYECKOM MOAEJIUPOBAHHU.

MaTeMaTHueckoe MOJEIMPOBaHHE KaKk CHocod TMPUMEHEHHA  Hay9YHBIX
NPUHLNIOB U NOJIXO0A0B MHKEHEPHOO aHaIM3a B Ka4ECTBE HHCTPYMEHTA BhIABJICHNS
OU3NUIECKOTO COCTOSHNS M3Y4aeMON TEXHUYECKOH CUCTEMBI, MAlIMHEL, ycTpoiicTBa
UITH KOHCTPYKUUH.

Tema 1.2. ITousiTne 0 PU3NKO-MATEMATHYECKOM NIPOEKTHPOBAHHH.

dusnko-MaTeEMaTUIECKOE IPOSKTHPOBAHUE, BEIBOJ AJITOPUTMOB, KOMIIBIOTCPHOC
MOJIeJIMPOBaHUE 1JIs 3a/1a4 MEXaHUKH.

Tema 1.3. CoBpemenHble NporpaMMHbie MaKeThl HHKEHEPHOT0 AHAIN3A.

OG6G30p COBPEMEHHBIX ~MPOrPaMMHBEIX  [TAKETOB ~ MIKEHCPHOro  aHaiu3a.
UnxenepHsle cpensl u cumynsatopel (ANSYS Inc., Siemens, Cd-Adapco, MSC
Nastran, JJOI'OC, OpenFoam, COMSOL Multiphysics, Mathcad, Mathematica,
LabView u ap.). [IpeumyimecTBa u HEJOCTATKH.

Pazngea 2. TeopeTuquKne OCHOBLI MPUMEHEHUSA METO0B MaTeMaTHUYECKOI0
MOoAeJIUPOBaHusA

Tema 2.1. IlpuMeHeHHe MeTOA0B MaTeMaTHYeCKOro MOACTHPOBAHMSA B
3a1a4aX MeXaHUKH.

dUsNKo-MaTeMaTHueckas ¥ JUCKpeTHas Mojenn. Kmaccudukauus ¢usmko-
MaTeMaTHUYECKUX MOJENEH U YUCICHHBIX METO0B JIJIA PEIICHNUS 3a1a4 MCXaHUKH.

Tema 2.2. XapakTepHble PAKTHYECKHE 321244 MEXaHHKH.

OcHoBHEIE ypaBHEHHA. METOBI UX pEHICHUS.

Paznen 3. UncjieHHble MeTOAbI PEIIEHUS 3a1a4 MEeXaHUKH

Tema 3.1. PacueTHass MOCTAHOBKA 3a/1a4 MeXaHUKH.

MeToi KOHEUHBIX pasHOCTEH, METOJ KOHEYHBIX DJIEMEHTOB, MCTOA KOHCHHBIX
00BEMOB.

Tema 3.2. [IppMeHeHHe YUCTIEHHBIX METONOB.

CXOIUMOCTb BBIYMCIUTEIBHBIX METOJOB U aJITOPUTMOB. CornacoBaHHOCTE.
VY CTOMUMBOCTD YKMCIEHHBIX METONOB pelleHUs. TOYHOCTH UMCIICHHOrO pPCIICHUA.
BriuncnutensHas d(Q@eKTHBHOCTE. MeETOIBl  pEeLICHUA HEMIWHEWHBIX 3aJa4 |
TpeGOBaHMs AT MX CXOAMMOCTH HMTEPAllMOHHOrO Mpolccca. Pacnapannenusanue
BLIUMCIIEHNI. METOIBI pacrnapajiie/iuBaHus.

Paznean 4. Opraﬂnsauuﬂ COBPEMECHHBIX MMAKETOB YUCJEHHOT0 MO/1eJIMPOBAHUSA H
UX UCIOJb30BaHUE VIS pelIeHud 3aj1a4 MEXaHUKH

Tema 4.1. Buas! u opranusauvs nNakeTos.



Kinaccupukanuuss mo MeTojaM pelleHus. Otansl paboTel MPU  YMCICHHOM
MOJIETUPOBAHUS 3a1a4 MEXaHUKU.

Tema 4.2. Opranuzauuss padoTbl B CHenMaJU3HPOBAHHOM U 3aJad4
MeXaHUKH NMaKeTe MPUKIAJAHBIX TPOrpaMM.

Tpurupn opranusanmu pabodero mpoiecca B mporpaMmMmHoii cpeae ANSYS
Workbench, kak mnpumepa mnakera JUId pPEHNICHHS pa3UYHBIX 3ala4 MEXaHUKH
CIIOMHON cpeanl. Basoswiii nHTepdeiic nonbzoparens. llarn ananusa. [loxnepxka
TapauteIbHON 06paGoTKN TaHHEIX Ha BEICOKOINPOM3BOAUTENBHEIX BEIYNCIUTENEHBIX
cucTeMax Kak ¢ 001ei, Tak ¥ pacnpeae/eHHO| naMsThIO.

Tema 4.3. Ucnosib3oBaHHe CNeNMAJTUINPOBAHHOIO ANl 3aJa4 MEXaHHKH
nakeTa MpUKJIAIHBIX MPOrpamm.

TTpuMepsl ucmonb3oBanus nporpamMmuoil cpeasl ANSYS Workbench nist 3axaq
MEXaHUKW CILIONIHOW Cpelbl: MPOYHOCTHBIE PACYETHI; ONpPEIC/ICHHE HANPSKEHHOTO
neGOpMHUPYEMOT0 COCTOSHHUS MEXaHMYECKOH CHCTEMBI; pacdeT TIMAPOANHAMUKH
BA3KUX JKUJIKOCTEH ¢ YYETOM KOHBEKTHBHOIO TEMIOOOMEHA; MOJCIUpOBaHUE
TypOYJIEHTHBIX TEYEHMI BA3KMX Cpel; 3ajJauyv ra3oBOH JAMHAMUKH; 3alayuu
TEMNONPOBOAHOCTA B TBEPABIX TeiaX. 3afaHUe PacdeTHOW o01acTH, MOCTPOCHUE
CeTKM ¥ TOCTaHOBKA IPaHMYHBIX ycioBuit. BriGop M HacTpoiika pemarencil. Beibop
metona pemenus CJIAY, mactpoiika mapametpoB mpouecca pemenus. OGpaboTka,
aHaNM3 ¥ BU3yaJM3alus JaHHBIX pacueToB (BU3yajH3alus CKaJISAPHBIX U BEKTOPHBIX
noJjie, TMHUH TOKa, U30JIMHUH, U30IOBEPXHOCTEN U T. 1.
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UHOOPMAINUMOHHO-METOAUYECKAA YACTD

OcHoBHas jiuTEpaTypa

1. Xyparkos, M. A. CoBpeMeHHBIE YUCIEHHEIC METOARI B MEXaHUKE: KypC
nexmuit / M. A. Xypaskop; BI'Y, Mexanuko-mMaTeMaTuueckuii dak., Kad.
TEOPETHUECKOM W TNpWKIafgHOW MeXaHWkd. - Munck: BI'Y, 2022. - URL:
https://elib.bsu.by/handle/123456789/286556.

2. MkptbiueB, O. B. BerumcnurensHas MeXaHMKa W KOMITbIOTEPHBIN
MHXUHUPUHT: yueGHoe mocodue / O. B. MkpterueB. - Mocksa : MUCH - MI'CY, 2021.
- 66 c¢. - Jlamp: onekTpoHHO-OuOGnMoTeuHas  cuctema. -  URL:
https://e.lanbook.com/book/179197.

3. buprokos, A. H. BriuncnutennHas razoruapoauHaMuKa,

TemIoMaccooOMEH U KOMIIBIOTEPHBIN WHXUHUPUHT: yueOuuk / A. H. buprokos, B. B.
Kapuayx, K. A. Pxecuk. - Jlonenx : JJonHYDT umenu Tyraun-bapanosckoro, 2021. -

177 c. - JlaHsb: 9JIEKTPOHHO-OnOIMoTeYHasA cucTeMa. - URL:
https://e.lanbook.com/book/323039
4. XKypaskoB M.A. TexHomorum WCKYCCTBEHHOrO UWHTEIUIEKTa H

MHTEIUIEKTYyalbHBIC CHCTEMBI KOMIIBIOTEPHOIO MOJICIHMPOBAHUS W WHXKCHEPHBIX
pacyeToB. BromHmIii Kypc: yyeGHoe mocobue / M.A. XKypaskos; bI'Y, Mexanuko-
MaTeMaTH4eCKUH dax. — MuHck: bBI'Y, 2024. — 177 C.
https://elib.bsu.by/handle/123456789/309072

JlonoJHUTeIbHAS JINTEPAaTypa

1. Computer Mechanics: Introduction to FEA and CAD/CAE Systems:
lecture course / I'pomeiko O.B., XypaBkoB M.A., Menseaes J.I'., I'nakos C.A.,
I'pomeiko A.O., I'pombiko A.O., Llapesa A.A.; mox o6m. pena. npod. M.A. Kypaskoga.
—Munck: BI'Y, 2011. —=303 ¢

2. BEIUMCIUTENBHAS MeXaHUKa W KOMITBIOTEPHBIH MHXKUHUPUHT: yueOHOe
nocobue s peaTu3aliid OCHOBHBIX IPO(ECCHOHaNBHBIX 00pa30BaTeIbHBIX
TIIPOrpaMM BEICIIETO 06pa30BaHys [0 HANPaBIEHHIO TIOATOTOBKH Markuctpos 15.04.03
[Mpuknanxas Mexanuka / O. B. Autonosa, 1. b. Boiinos, A. B. I'aes [u ap.]; Cankr-
IletepOyprcknii  monutexuuyeckuit yHuBepcuteT Iletpa Benmkoro. - CaHkt-
Ietep6ypr: IIOJIUTEX-TTPECC, 2021. - URL:http://elib.spbstu.ru/dl/2/i21-262.pdf.

3. OropognukoBa, O.M. BBEIYMCIUTENLHEIC METOJAB B KOMIIBIOTCPHOM
MHKUHKUpUHTE: yueOHoe nocobue / O.M. OropoaHukosa. - Ekatepun0Oypr: YpaabcKuit
denepanpHbIi yauBepeutet, 2013. - 130 c.

4. Karmryn, A. b. ANSYS B pykax unxenepa. [Ipaktuueckoe pyKOBOACTBO.
/ A. B. Karutyn - M.: Jlu6pokom, 2015. -272 c.

5. MaxcumoB H. B. Apxutektypa OBM U BBEIYHCIUTEIBHBIX CUCTEM:
VYye6uuk / H.B. Makcumos, T.JI. [Tapteika, U.W. TTomos. - 5-¢ u3a., nepepad. u aor. -
M.: ®opym: HUL]l UHOPA-M, 2015 - 512 c.



IepeyeHs pekoMeHayeMBIX CpPeICTB ANATHOCTHKY U MeTOAMKA GOPMHPOBAHUSA
HUTOTOBOI OTMETKH

JlnarHoctuka pe3yinbTaToB yueOHOW AEATENBHOCTHU M0 AUCLMILIMHE «Penenne
TMPUKIIAHBIX 3a7a4 MEXaHUKU B CHELUAJM3UPOBAHHBIX IAKETax» IMPOBOAUTCH, Kak
NIpaBUJIO, BO BPEMs ayAUTOPHEIX 3aHATUHN. [N AMarHOCTUKU UCTIOJIB3YIOTCS:

- IpOBEpPKa OTYETOB 110 JIa00paTOpHBIM paboTam;

- cobeceroBaHUE Ha ay IUTOPHBIX 3aHATHAX;

- KOHTpOJIbHas pabora.

OtMeTKa 3a OTBETHI Ha JIeKIUAX (cobece0BaHNE) U BBIITOJHEHHE OTYETOB I10
naGopaTopHEIM paboTaM BKJIIOYAeT B ce0si MONHOTY OTBETAa, HAIW4YME apryMEHTOB,
NpUMepOB U3 NMpakTUKU. KoHTponsHas paboTa BEINOJIHAETCS 110 TeMaM 2-4.

dopmoit MpoMeXXyTOYHON aTTecTaluy [0 AUCHUILINHE «Pelenne NpuKIaaHeIX
3a]]a4 MEXaHWKH B CTIEIIMATU3UPOBAHHBIX MTAaKETaX » Y4EOHBIM IIJIAHOM IIPEAYCMOTPEH
3ayYer.

IpuMepHbIii nepevyeHb 3aaHU A8 YNPaBJIsieM0oil CaMOCTOSATETLHON padoThI
CTYAeHTOB

Vrpasnsemas caMocTosiTellbHas paboTa CTYJEHTOB MO IMCUMILIMHE «Pemenue
TPUKITATHEIX 3a]a4 MEXaHUKH B CTIENMANU3UPOBAHHBIX MMAKETaX» OCYLIECTBIACTCS B
dbopMe KOHTpOJIbHOU paboTe! Mo pa3nenam 3 u 4.

Tema 3.2. IlpumeHeHne YHUCIEHHBIX METOIOB.

CXOAMMOCTh BBIYHCIMTEIBHBIX METOAOB M alroputMoB. CoOrjacOBaHHOCTE.
YCTONYMBOCTE YHMCIECHHBIX METOJAOB pelleHHUd. TOYHOCTh YWCIIEHHOIO pEIlEHHS.
BeruncnurensHas sbdexTuBHOCTE. MeToanl pellleHHs HEIWHEWHBIX 3ajJa4 U
TpeGoBaHMs U1l UX CXOAMMOCTH WTEpallMOHHOro mpolecca. PacmnapaieauBaHue
BBIYHMCIIEHUH. MeToaB! pacniapaiieiBaHus.

3ajmaHue: BHIOpaTh CAMOCTOSATENBHO 3a7auyy MeXaHUKU. [TocTpouTs YnCIeHHY IO
MOJIe/Ib Ha OCHOBE pAa3IMYHBIX YUCJIEHHBIX MeTOHOB. OIpeNenuTh CXOAUMOCTE,
COTJIACOBAHHOCTh W YCTOWYMBOCTH MeTOM0B. CpaBHUTH NOJYYEHHBIE PE3YJIBLTATHI
peleHus.

dopma KOHTPOJS - KOHTpOJIkHas paboTa (2 u).

Tema 4.3. Ucnonb3oBaHue crnenyaIu3WpPOBAHHOIO MJIsl 3aJa4 MeXaHUKH
NnaKeTa NPUKJIAJAHBIX MPOrpamMm

3ajaHue: HCIONHUTH INOJHYIO MpOUEAYpPY IIOCTPOEHUS TE€OMETPUUECKU
cnoxHoro oobekTa B mporpammuoil cpee ANSYS Workbench. BemonHuTs pacyeTs
JUISL CaMOCTOSITENTEHO BBIOpaHHON 3aladll MEXaHUKM CIUIOIIHBIX Cpea I 3TOro
obbekTa. O6paboTaTh ¥ MIPOBECTH AaHANU3 C BU3yaJIN3allMel JaHHBIX PacucToB.

dopMa KOHTPOJIS - KOHTPOJIRHAs paboTa (2 4). -
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IIpuMepHbIii nepedyens 1a00paTOPHEIX 3aAHATHH

1.  OmpeneneHne HANPSHKEHHOTO COCTOSHUS  IUIACTHHBL € YYETOM
mactTuyeckux jgedopmanuit B cpene ANSYS Workbench
2. Pacuér 6anok u pam B cpene ANSYS Workbench.

3. Pemienuie cTalilioHapHBIX U HECTALIMOHAPHBIX 3a1a4 TEIIONPOBOJHOCTH B
cpeae ANSYS Workbench.
4. Pemenne 3a1a4 MEXaHUKH XUIKOCTH ¥ ra3a B cpesie ANSYS Workbench

(oOTekaHWe LWIUHApPA, MPUCTEHOYHBIE TEUEHWS, TECUEHUE BSA3KUX MKUIAKOCTEH B
KaHajax).

5. KoMIplOTepHOE  MOJEIMPOBAaHWE  TMPOUECCOB  AehOpMHPOBAHUSA
KoHcTpyKumii B cpene ANSYS Workbench.

[To xaxoit tabopatopHoii paboTe U3 crucKa HEOOXOAUMO MPOBECTH QHU3UKO-
MaTeMaTHYCCKYIO0 TMOCTAHOBKY 3aJlauyM, MOCTPOUTH PacUETHYIO MOJIENL Ha OCHOBE
YUCIICHHBIX METOJ/IOB, BHINOJIHUTE pacueThl i BHIOpaHHOW 3ajadu, o6paboraTh M
MPOBECTH aHaIU3 C BU3yanu3aluedl NaHHBIX PacueToB B BUAE IpaduKoOB, TabIMIL,
MPOCTPAHCTBEHHEIX pacrpeieneHnii (pU3nuecKnX NapaMeTpoB 3aa4y ¥ MOJATOTOBUTE
oT4eT no nabopatopHoit pabore.

Onucanne VHHOBAIIMOHHBIX MOJAX0A0B U METOJA0B K npenoaaBaHuIo yqeﬁﬂoﬁ
JHCHHTILINHDBI

B KkauecTBe WHHOBAIIMOHHBIX MOJAXO0I0B U METOJIOB K MPENOAaBaHUIO yueOHOMH
JUCUMIUIAHEL «PellleHne MpUKIAAHBIX 3alady MEXaHWKH B CIELMaIM3UpOBAHHEIX
MaKeTax» MCIOJB3YIOTCS MPAKTHKO-OPHEHTHPOBAHHBIH MOAXO0J, METOJA aHAJIM3a
KOHKPETHBIX CHTyallMil W MeTOA TpyNnoBoro o0y4eHHsl, KOTOPLIC MO3BOJSIOT
CTyJIEHTaM OCBOUTH COJIEP>KaHHWE NMCLUIIINHEI YEPE3 pPEUICHUE NIPAKTUIECKUX 3a1a4
MEXaHUKM ¢ TipuobpeTeHneM 3P PEeKTUBHBIX HABBIKOB MPOBEACHHS KOMITLIOTEPHOTO
MOJIEJIMPOBAHUS C Pa3BUTHEM CIOCOOHOCTEH aHAaIM3MPOBATh IOJTYyYaeMyH Hay4dHO-
TEXHUYECKYIO MHGMOPMAIMIO, HCIONB3ys OOIIeA0CTyNHbIE NpodeCCUOHANBHEIE
3HaHUA, @ TAKKe COOCTBEHHBIN omblT. B kauecTBe (hopMBl OopraHusaunyu ydeOHO-
T03HABATENLHONW  JEATCHBHOCTH T[pPU  BBINOJIHEHUM  JIAGOPAaTOpHBIX  paboT
npeanoJjiaraercss paéora MajbIMH TPYNNaMu Hajl ClEUUPUUIECKUMU Y4EOHBIMU
3aaHUSAMHU.

MeToanyeckne peKOMeHAAUHUH 110 OPraHU3aluH
CaMOoCTOATeNbHOH padoThl

[lpy W3yYeHWH [JUCUMIUIMHEI OpraHM3alMs CaMOCTOATENBHOM  paboThHI
MarucTpaHTOB JOJDKHA MpPEACTABIATh E€IUHCTBO TPEX B3aNMOCBA3aHHBIX GopM:
BHeayANTOpHAas, ayAUTOpHas M TBOpYECKas CaMOCTOATENBHBIE Pa0dOTHl. AyaUTOpHAsI
CaMOCTOsATETbHAsE paboTa OCYHIECTBISETCS MOJ HEMOCPEACTBEHHBIM PYKOBOACTBOM
npernonasareis.  TBopueckas ~— paboTa  BKIIOYAET  JJIEMEHTHI  HAy4HO-
UCCIIEA0BATENBCKOIA.

Ha maGopaTopHBIX 3aHATHAX 110 AUCHUIUIMHE «PelieHue NpUKIagHbIX 3a1a4
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MCXaHHUKHU B CrieuuajIn3npoOBaHHbIX nmakerax» PEKOMCHAYCTCA MPUMCHSTE
MHOTOBAPHAHTHBLIE HWHAUBUIAYAJIBHBIC 3addHMA JUIA HpI/IO6pCT€HI/Iﬂ HaBbLIKOB
CaMOCTOSITEJIBHOTO pPCIICHUA TIPAaKTUYCCKUX 3a1a4q. B CUIIYy pa3Ii4HOI'o YPOBHA
TOTOBHOCTH MarucCTpaHTOB Ha na6opaT0pH51x 3aHATUAX 110 AUCHOUIIIUMHE CIICAYCT
[IpOBOAUTH TIpU HCO6XOIII/IMOCTI/I JOTIOJTHUTEIIBHEIC KOHCYJIbTalluU JUIA OO0BSICHEHUS U
3aKpPLIIJICEHUA CIIOXKHOTO MaTepHala.

IIpumMepHbIi MepedyeHb BOMPOCOB K 3a4€Ty

1.  VikeHepHBIN aHANN3, HAYYHBIE IIPUHIMITEL ¥ MTOJXOBI.
2. HHcTpyMeHTHI MHXKEHEPHOIO aHaIN3a.
3. MaremaTnueckoe MOJIETMPOBaAHUE KaK WHCTPYMCHT JJIsS BBISBICHUSA

(GU3NUECKOTO COCTOSHWS M3y4aeMoli TEXHUYECKOH CHCTEMBI, MAalIHBI, YCTPOHCTBRA
WIN KOHCTpYKUMH. UTo BKITFOYAeT B ce0s MaTeMaTHIECKOE MOJIETUpOBaHne?

4. OCHOBHBIE dTaNbl HNHXEHEPHOTO aHaJIN3a C TIOMOLUIBI0 MaTEMATUYECKOr 0
MOJICTTUPOBAHHS.

5. DTarlbl NPOBEACHUS MATEMAaTHUECKOr0 MOJCIMPOBAHYS 1 aHAJIN3a 3a1a41
MEXaHUKH.

6.  IlakeTsl mporpamm JUIst HUCIEHHOT0 MOACIMPOBAHHUS [IPU PEIICHUH 3a]1a4
MEXaHUKH.

7. CTpyKTypa MakeTOB MPOrpaMM Ul YUCJIIEHHOTO MOJCIMPOBaHUS 3aj1ad
MEXaHUKH.

8.  IlakeT TpeXMEPHOrO TBEPAOTEILHOTO MOJCIUPOBAHNUS.

9.  TlakeTsl aus MpoBelEeHUS KOMIBIOTEPHOTO MOJECIMPOBAHMs B 3ajadax

TEOPUU YIPYTrOCTH, IPOYHOCTH.

10. TlakeTsl s TPOBEACHUS KOMITBIOTEPHOr0 MOJCTHPOBaHUS B 3aJladax
MEXaHHMKH KUJKOCTHU U Tasa.

11. YucneHHble METOAB! U PEIICHUS 3a/1a4 MEXAHUKH.

12. MeToJ KOHEYHBIX pa3sHOCTEH.

13.  MeToa KOHEYHBIX DJIEMEHTOB.

14.  MeToJ KOHEUHBIX 00BEMOB.

15. Merox anmpokcuManmu QU GhepeHINnanbHBIX ypaBHCHUN CHCTEMOH
anre6panyueckux ypaBHEHWH B HEKOTOPOM HabOpe MMCKPETHBIX TOJOXKEHUH B
NPOCTPAHCTBE U BPEMECHHU.
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IIPOTOKOJI COTJIACOBAHUS YYEBHOM MPOIr'PAMMBI YO

Ha3zpanue HazBanue [TpennoxeHus PemeHue, NIpUHATOE

JUCHUITINHEL, Kadeaprl 00 U3MEHEHUAX B kadenpoi,

C KOTOpO# colepKaHuu yueOHoN | paspaboTaBiieH

TpebyeTcd IpOrpaMMEI y4eGHYy1O0 IpOorpaMMy

COrJIacoBaHUE yupexkAeHHMs BEICUIETO | (C yKa3aHUeM NaThl 1
o6pa3zoBaHus 10 HOMepa MPOTOKOJIa)
y4eOHON TUCHIUTIIIHE

VYuebOHas

JVCUMIUINHA HE

TpebyeT

COTJIaCOBaHUA

3aBeayrommii kageapoit TEOPETUUECKOH U
NPUKJIAJIHON MEXaHUKH

JOKTOp PU3NKO-MATEMATHYECKUX HAYK, npogeccop o

:

05~ gemg’b& 2024
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JAOIIOJTHEHU ST 1 U3MEHEHUSI K Y‘IEBHOPI INPOI'PAMME 11O
U3YYAEMOU YYEBHOU JUCHUAIIJINHE

PEINEHUE IMMPUKJIAJTHBIX 3AJAY MEXAHUKU B
CIHEHUAJIN3UPOBAHHBIX ITAKETAX

Jutst cienuanbHoCTH 7-06-0533-06 Mexannka H MaTeMaTH4YecKoe MOJeJTHPOBaHHeE.
Hpodunuzauns: Teopernyeckas u NPUKIATHAT MeXaHHKA.
or _24.12.2024 r., peructpauuonnsiii Ne 2673/m
Ha 2025/2026 yueOHBII rof

No
W JlonoTHeHUS U U3MEHEHHSI OcHoBaHue
1. | YueOnas nporpamma 1o yueGHON qucuuIuinHe | Pernenue Hayuno-
«Pemenne NprUKIagHbIX 3a/1au MEXaHUKHA B METOJUYECKOTO Cogera
CIELMAJIN3UPOBAHHBIX MaKkeTax» coorBercTByeT |BI'Y (26 wmrons 2025,
yueOHOMY utany bI'Y nporokon Nel 1)

Ne M54-5.4-55/y4. 23.05.2025.

Cpok JNEeNCTBUS y4eOHOI [IpOrpaMMbl
OIpeaensieTcs CPOKOM JeicTBUs
COOTBETCTBYIOIIETO 00pa30BaTeNLHOTO
cranzaprta 1 yuebHoro rurana bI'Y

2. | BHecTH n3MeneHus:

CTrpyKTypa yueOHoii JuCHUHILIMHDI

JlucuuruimHa n3ydaercs Bo 2 cemectpe. Beero
Ha usydyeHue ydeOHOH mucrumiubel «Pelenue
IIPUKJIAIHBIX 3aj1a4 MEXaHUKU B
CIICUNAIN3UPOBAHHEIX NTAKETaX» OTBEIEHO:

— IS OYHOH (OpPMBI TOJYYEHHS BBICIIETO
oOpazoBanuss — 108 wacoB, B Tom uuncie 54
ayIUTOPHBIX YaCOB, U3 HUX: JIEKIHH — 18 yacos,
1abopaTOpHbIE 3aHATHSA — 36 YacoB.

TpynoeMkocTh y4ueOHolt JUCLMTUTAHEI
COCTaBJIAET 3 3aYETHBIC CIUHULIBI.

®opma NMpOMEKYTOYHOM aTTeCTALUH — 3a4eT.

3. M3meHnts  «Y4eOHO-METOANUYECKYIO  KapTy
y4€OHON TUCHUIIIMHEBD (TpUaraeTcs).
4. Hcekmounts «[IpumepHbIil nepedens 3amaHuii

AL YNPaBISIEMOH  CaMOCTOATENBHON  paboThI
CTYJICHTOBY.

YueOHast nporpamMma rnepecMoTpeHa 1 0400peHa Ha 3aceaHum Kadeapbl TEOPETHUCCKON U
NPUKTaJHON MexaHuku (mpoTokoa Ne 13 ot 30.06. 2025r.)

3aBeayromuii kapenpoit o
JOKTOp (u3-MaT. HAyK, Ipood. i — M.A. XKypaBkoB

il

VTBEPXJIAIO - /21

HekaH dakynprera

AOKTOp. (hu3.-Mart. HayK, npodeccop ( M C.M.Bocskos



YUYEBHO-METOJJUYECKASI KAPTA YYEBHOM AU CHUILJINHBI
Ounas (qHeBHAas) hopMa ITOTyYeHHUS BBICILIEr0 00pa3oBaHKs

KomnmaectBo AyJUTOPHBIX 9aCOB

% 9 0 Q

SO Ha3zBanue pa3znena, TeMBI = S 2 2 dopma

g 4 S|8 8 28 &8 o| 8§

S:E E %é%é g; g g?\n KOHTPOJIS

gﬁ é.);%g% &EZ| S| B¢ 3HAHUH

z 28 58 89 s &

: g1387 &7 |7

1 2 3 4 3 6 7 8 9

1. | MaTtemaTrn4ieckoe 1
MOJeJTHPOBAHNE U
HHKEHEPHbIH aHAJIN3

1.1 | TlorsiTue © MaremMaTHyeckoMm | 2 CoOecenoBanne
MOJEJIUPOBAHUH

1.2 | Tlonsitue o ¢pu3uko- P 2 Otyer
MaTeMaTHYECKOM \
IPOEKTHUPOBAHUHI

1.3 | CoBpeMEHHBIE IPOrPaMMHEIE 2 2 Otuer
MAKEeThl MHKEHEPHOro aHaIn3a

2. | TeopeTrn4eckne 0CHOBBI
NpUMEeHEeHHsI METOI0B
MaTeMaTH4eCKOro
MO/eJTHPOBAHUS

2.1 | [IpumeHeHnE METOIOB 2 2 Otuer
MaTeMaTH4eCKOro
MOZETHPOBAHMsI B 3a/1a4ax
MEXaHHKH

2.2 | XapakTepHbIe IPaKTUYECKHE 2 4 Otuer
3aJa4u

3. | YncaeHHbIE METObI PelIeHUs
3a/1a4 MeXaHHKHU

3.1 | PacueTHas mocTaHOBKA 3a1a4 2 4 Otuet
MEXaHUKI

3.2 | [IppuMmeHEeHHE YHCIEHHBIX 2 8 Ortuer,
METOJIOB KonTponsHas

pabora 1o
pazneiny 3

4. Opranuzanms cOBpEMEHHBIX
NAKEeTOB YHCJIEHHOTr0
MOJeJTHPOBAHHS U HX
UCI0JIb30BAHUE JJISl PeLIeHUsI
3224 MeXaHUKH

4.1 | Bunel oprasuzanyy nakeToB 1 CobecenoBanue

4.2 | Opranusanus paboTsl B 1 4 Oryer
CIENUAIM3UPOBAHHOM VIS
3a7a4 MEXaHUKH [TaKeTe
IIPHUKJIAJHBIX IPOrpaMM

4.3 | Ucnonp3oBanue 2 10 Ortvuer,
CIENMATU3UPOBAHHOTO JUIS KontponpHas
3a7a4 MEXaHHUKH [1aKeTa paboTa 1o
NPUKJIAJHBIX IPOTrPaMM pazneiny 4

Hroro | 18 36
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