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"lNaasmorasoannasMuka i renjsorextuxa”. npotokon No DT« » 2018 .
)
3asenytoumit kadenpoit, A.1.4., npod. B¢ Emenbsanos B.H./

Mporpamma ono0pena Ha 3acesannn  YueGHO-METOAMYECKOH KOMHCCHHM 10O YKPYMHEHHOH  rpyvnne
nanpasiaennit u cneunansiocteii noaroroskn (YMK no YIHuCIT) 01.00.00 Marematuka o sexaniga,
npotokon Ne OT «__ » 2018 r.

2
[Mpeacenareas YMK no YI'HuCII, a.dp.-m.u., npog. M __/Cokonos E.H./
7 7

YueOuas aucunniuna obecneyena ocHOBHOI InTepatypoii

«&f» 4D 2018, Jlupexrtop 6ubnnorekn /Cecuna H.B./




I Tlianupyembie pesyaprarsl 00yq4eHust 10 AHCHHILIHHE (Moay.o)

Llemto ancunnaunsl (Moyist) sBasercs GopMUpOBaiite v ACIUPAHTOB YPOBHS 3HAHWIA,
HCOOXOAMMOrO ISt PelleHMsl [PAKTHUECKUX 3aa4 MEXaHuKd CroHoii Cpejibl  CpeacTBaMK
COBPCMCHHBIX UHPOPMALIMOHHBIX TEXHOIOMHH.

Jucunnianna sHocut BKIaa B (opmuposatme CHCAYIOUMX OOUMX JUIS  HANPABJICHHS
KOMITE TeHUHA:

= CHIOCOOHOCTBIO CAMOCTOATENILHO OCYUIECTBISTD HAYUHO-HCCIEI0BATEILCKYIO JACATCILHOCT b
B COOTBETCTBYIOUICH NpPOdeccnOoHanbHO 001acTH ¢ HCNONBL30BAHMEM COBPEMEHHBIX METOL0B
HCCHCA0BAHNS W HHDOPMALMOHHO-KOMMYHUKALMOHHBIX TeXHOM0r i (OTTK-1).

Jlacumnanna - BHocuT  BKAax B (JOPMHPOBAHME  CHEAYIONULNX Npo(eCcCHOHANbHBIX
KOMIETEHLIMHA:

- CIIOCOGHOCTBIO  €aMOCTOATENLHO — paboTaTh B CPEAe  COBPEMEHHBLIX  [1AKETOB
BhiducantenbHoro  moaennposanns (CAD, CAE cuerembl) npu pewrenun 3aaau HayuHbix
ueenenosanit B o01acTH  MEXaHMKKM  KWAKOCTH. rasa M [J1@3Mbl, W TOTOBHOCTLIO K
HPOGECCHOHANLHON IKCTIYATALNH COBPEMEHHBIX CPEACTB BBLIYHCIIHTCILIOTO kenepuventa (K-
1)

B pesyabrare 0CBOEHH AMCUHIINHBI (MOAYJIS) aClUPAHTbI Oy 1yT

3HATB: OCHOBHBLIC NMOHATHA W OnpejesieHuss B 00JIACTH COBPEMEHHBIX BbIUHCIHTENLHBLIX
TCXHOJIOTHIE: OCHOBHBIE MOHATHS O Pealu3alii BLIYHCAUTEABLHOIO IKCTICPUMEHTA: NOHSTHS O
CXO/MOCTH,  YCTOHYMBOCTH M ANNPOKCHMALIMH  PA3HOCTHBIX CXEM: NOHATHA O 1eXHOJOrHS
BEIMHCARTEALHOTO MOACAHPOBAHUS B O0IACTH MEXAHUKH CIUIOUIHON CPE/lbl — METOAX PATHOCTHLIX
CNCML RKOHCHHBIX - OOBLEMOB,  KOHEYHBIX  DJEMECHTOB;  Tallbl  [OAOTOBKM,  MJIAHMPOBAHMS,
OPFAHBALnl - U [IPOBEICHUS  BBLIMHCIUTEIBLHOIO  IKCHEPHUMEHTA;  3aKOHbl  COXPAHEHMS B
MHICTPAILHOR U An(depenumanbhoii popme, pasHocTHas annpokcHmaris anddheperumanbibx u
MHTCTPAJILHBIX YPABHEHHIH; TEOPETHYECKHE OCHOBBI BBIYMCIUTEIBHOTO MOAEANPOBAHMS IPOIECCOR
B FHAPOAOPOIMHAMHKE, MEXAHHKE Je(POPMUPYEMOro TBEPJIOro Tena M TerOTeXHUKE. MeTO/bl ¢
CPLACTBA  HAYYHBIX  UCCNC/IOBAHMHA, (YHKUMOHANBHYIO CXEMY [AKCTOB  BbIMHCINTEIBHOTO
MOJICAUPOBAHMS

YMETh:

CTaBUThL  KpaeBble  3ajaud B Cpele  COBPEMEHHLIX  MAKETOB  BLIUMCIIHTENLHOIO

.

MOJIC/THpOBaHNA, YMEThb paﬁOTaTb B cpeac COBPCMECHHBIX [AKCTOB BLIMHCIHTEILHOIO
MOTET IPOBAHMS

BAICT b

CIHOCOOHOCTBLIO M FOTOBHOCTBIO TIPOBOAMTL PAabOThI 110 BLIMHCAHTCILHOMY MOICIHPOBAHHIO
3a/la4 MCXAHWKM  CTIUIOWIHOH  Cpelibl, OUEHMBATL PE3YJILTAThl  WMCCICA0BAHMIE,  CHOCOBHOCTBIO
NPOBOAHTL  BBIMMCHTEIBHBIH IKCIIEPUMEHT M JaBaTh 3aKIIOYEHHE O XapakTepe MpoleccoB B
POCKTUPYEMbIX 00bEKTaXx.

HPHOOPETYT ONBIT ACHTEAbHOCTH!

npodeccHonalbHoi SKCILIYATAIHH COBPEMCHHbBIX cpeicts BLIMHCIHTEIBHOTO
IKCHIEPUMEHTA.
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3.2, Coneperanne Aneunnamubl (MOY/Is) 10 Pa3ienam u BIaM yuesnoii paboTbi

Tabnuua 2

. Tpynoemkoctb 1o Bugam yuebHoit
- paborsl (4ac.)

Pasjen aneunnintibl (MOY1s)
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Pasiaen 1. Mojenu mexaunkn
[CIUIOIIHOR cpejibl.
(Marematnueckoe MojeaupoBanue 1
‘ BBIYMCAMTC/IbHbI IKCIIEPHUMEHT.

| Texnonorum u srannl. 3aKoHb
|
|

smdpepenumnanbhas Gopwma,
[Kuaccudukanns ypasienni. !
Tocranoska KPaeBbIX 3a/1ay. |
{Mostean MeXaHuKy CnaoLHoil
| Cpe/ibi.

COXPAHCHUA, HHTErpajibHas 1 12/12

2/0

0o o
-

Pasnen 2. Jluckperusaums
[ VpaBHEHHI MEXaHUKH CIIIOLIHOMN
|cpeibl.
' MeTobl AMCKpETU3aLIMK
| VPABHEHMIT: METOA KOHEUHBIX
[ paznocTeid, METo1 KOHEYHBIX
OGLEMOB. METOJL KOHEUHBIX
ieMenTos. Pasnocrible exemMbl.
JlekpeTnianms no BpemMenn: aBHbie,
5 [HCHBHBIC M CMELIAHHbBIC SIBHO-
HCABHBIC CXeMbl. JIMCKpeTusaums no
pocTpancTsy. OCHOBHBIC CXEMbl
| METO/14 KOHEYHBIX 0OBEMOB.
Pacuernwie cetn. Knacecuduxanms
PACHCTHBIN CETOK (peryisipHble,
OJIOYHBIC. HECTPYKTYPUPOBAHHbIE,
FHOPH/IHBIC, 1OABHIKHbBIE,
iunan'mmmlc)‘ MeTobl nocTpoeHus
| PAacUeTHBIX CETOK B (PU3HUECKO#
00J1ACTH.

28/2

8

42 |

Pasiaean 3. Texuonorum
BLIMHCIUTCILHOIO MOJICIMPOBAHMSI.
MHOFOCETOMHBIC TCXHOJIOIHH.

| Asredpanyeckne u reoMeTpHYeCKHe

Lad

}28@

8

4/0
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4/4

| 4/4 I




3.3 TemaTura ayAnTOPHBLIX 3AHSITHIT
TeMaTHKA JICKLIMOHHBIX 3aHATHI

Tabauua 3

" Ne Kon-Bo .
Ne pasaena OcHoBHOe cojieprkanmne Jlureparypa
NEKILUH 4acoB
Pa3zen 1. 1 Maremarnueckoe MoieIMpOBaHHE U 2/0 1,24
Mojaenu BLIYHCIINTENbHBIH IKCTIEPUMEHT.
MCXAHHKH ; Texuonornn v syransl. 3aKokbl
| CILIOUIHON Cpe/ibl ! COXPAHCHUS. HHTEIPAIBLHASN W
Anpdepenumaibiias dopma,
Kraccupukaumns ypasnenuii. .
[Tocranoska Kpaesbix 3a1a4. Mot ‘ '
[ MEXaHMKH CIJIOLIHO# Cpeibl. | _
| Payien 2. | 2 MeTozbl anekpernsauuu ypasuennii: | 2/1 1,4.6
| JlekpeTnsaums . | METO/L KOHCUHBIX PA3HOCTEH. METO |
YPABHCHHH ' | KOHEUHBIX OOBLEMOB, METOJL KOHEUHbIX :
MEXAHHKH INEMEHTOB. Pa3HOCTHBIE CXEMBbI. ‘
CILIONIHON Cpe/ibl JlnckpeTusaums no BpeMeHu: aBHbie, ]
HEABHbLIC M CMELIAHHBIC IBHO-HESBHBIC
| cXembl. JIMCKpeTH3aius no ,
' | npoctpaHeTBy. OCHOBHBIEC CXEMbl , f
. . -
I i | METO/1a KOHEUHBIX 00bEMOB, - -
| Pasaen 2. |3 PacyerHbie cetkn. Knaccudukaims | 2/1 | 1.4
i Jnckperusauus pacueTHBIX CeTOK (perynsipHbie, ‘ ‘
| ypaBHeHuUi 0JI0UHbIe, HECTPYKTYPHPOBAHHbIE, .
MEXAHUKH : | THOPHJIHBIC. NOJIBHIKHBIE, ! |
| CHAOWHON cpeabl | [ A1aNTUBHBIC). METO/bl NOCTPOCH S !
PACUETHBIX CETOK B (PU3UUCCKOI f
| obnacTu. = B f
| Pasaen 3. 4-5 MHOroceTo4Hble TeXHOMOMMH, | 4/0 E 4.5 |
| Texnonorum Anrebpanueckue U reoMeTpudecKue I -
| BLIYHCIHTENIBHOIO | NoXo/bl. apannensubie TexHomornn | '
MOJLEIUPOBAHHS Bblanciacuuns. Muoronpoteccopusie : :
! CHCTEMbI. Boluucnenns na i
e - rpaguueckux npoueccopax _|__ - |
Pasjen 4. 6 [1pumenenne BoruncanTenbHbIX 2/1 4,5 ,
Peanmzaums TEXHOMOTHH JUIst peLleH st NPUKIaJHbIX '
HUCJICHHBIX | 3ana4. MeTo/ibl 4ucaeHHoro -
| MCTOJ108 | MOJICTTHPOBAHUS. AJNIFOPHTMBI PeLiCHns .
: | YPaBHEHMH MCXAHNUKH CIIOLIHOM
i 1 Cpe/bl HHCACHHBIMM MCTOAAMI.
Pasjien 4. 7 [Tocranoska 3ajaumn seuucanTenshoro | 2/ 4.8
| Peanmsaums mozennposanus. [ocnenosarensiocrs E !
| YMCIIEHHbIX Jeiictnit. BuiGop nonyiuenuit u
| METO/10B : YNPOIEHUIT [IPH NOCTAHOBKE
L | | npHKIaHOi 3anaun. - |
| Paznen S. | 8 Makeret CAD. CAE-rexio10r il | 2/0 | 4.5
Cospemennbie | Mojielinposanna: Ansys, Numeca. | i




Sauura oTuera no - 17 2,9

HCCC10BATCNIBCKOM ¥

| 3a1aHM10

5.2 Onenoun

LIC CPEACTBA HPOMERYTOMHOI aTTrecTamnmn

JUist NpOMEKYTOUHO#  arTectaunn  o0yHaIOWMXCS 110 AMCLMILIHIC obpaszosan (ot
OUCHOMHBIN CPC/ICTB B BUAE KOHTPOJILHBIX BONIPOCOB, NIPUMEPHbLIX TeM pedepatos.
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KOHTPO/IbHBLIX BOIPOCOR:
Matemaruieckoe MojAeapoBaHre (PUIHUECKHX TpoLeccos. Texnoiori i yranbl,
3aKoiibl cOXpaHeHus B MHTErpaibHoil hopme
3aKOHBI COXpaHeHUs B A epenunanbhoii Gopme
Kaaccundurauus anpdepenumansbiX ypaBHEeHHI ¢ 4aCTHbIM K MPOU3BO/IHBLIMY
Iocranoska kpaesbix 3anau. KoppextHoeTh Kpaepoii 3aiaun.
CHeTembl ypaBHCHHUIT MEXaHUKH, MCNIOJL3YEMBIE B YHCICHHBIX METO/1aX
Mojieabhbie ypasrenus. Moje/bHbie 3a1aum
MeTOAbI IMCKPETH3ALNK ypaBHEH Hii
MeTo/1 KoHeuHbIX pasHocTeit
- MeTo1 kKoHeuHbIX 06bemoB
- MeT0,1 KOHCUHBIX YNEMCHTOR
I’;I'H{UC'IHI:JC CXCMblL SAIBHBIC M HCHABHBLIC
. Jluekperuzaums no BPEMEHH
- JIHCKpeTH3ama no npoctpaHcTBy
CBOHCTBA PasHOCTHBIX ¢XeM
. Cerkn u ceToMuble yHKUMK
- Knacenukauus pacueribix cetok
- METO/Ibl NOCTPOCHUS PACUCTHBIX CETOK B (H3IMUCCKOI 001aCTH
. MHoroceroutble TeXHOIOMMH
. [lapannenbhbie TeXHONOIHN BbIYHCTICHH
- Boiuncnenus na rpadguueckux npoueccopax
- AJIFOPUTM YHCACHHOTO PELICHNA YPABHEHHH MEXAHMKH CILIOLIHOT cpe/isl
. Toc AHOBKA 38184 H BLIMMC/IUTCILHOIO MOJICITHPOBAH KA
- Hakerer CAD-rexnonoruit moaenuposarims
Hakersr CAE-TexHo0r i MoenupoBan s
ITanbl BBIYUCIUTEIBHOTO MOAGAUPOBAHNS NIPHKIAAHBIX 38,144 B cpejie NakeTon
- DTalbl PU3MYECKOTO IKCIEPUMENTA
METO/LI M N0/1X0JIbI (PH3HUECKOrO HKCNEPUMEHTA
OCobEHHOCTH  CONOCTaBACHUS  PE3YJALTATOB  (PHIMYCCKOIO M BLIYHCANTEILHOIO
IRCHEPHMEHTA

. Bl)llpOCbl B3aHUMO3aMCHAEMOCTH (]]HEHLICCKOFO M BBIMHCIIHTEIBHOTIO SKCMEPUMCHTOR

HPUMCPHBIX TeM pedepaTos:
OCHOBHBIC YPABHEHUS MEXAHNKH CILIOWHON CPE/ibl.



" |'){1'5|‘F1EGU'I Kd M [OCTanoBKa '}JICI\"I'[)UHHUFJ BECPCHH TIPC3CHTAIIMH HPH HOAFOTOBRE K JIOKJIA1Y

Mo Teme pedepara;

- B3aUMOJIEHCTBHE C npenojasare/ieM BHE 4acos pacrcanus 3aHsTHR NOCPCACTBOM CETH

Hurepuer:

- naxersl [HO obuiero HazHauenus (TekcToBble PeLAKTOPBI, rpaduueckue peaakTopsl)
- CHEUMASIM3UPOBAHHOE

MO  (CAE-rexnonorum.

HMCIoOUIHeCH Ha

Kae/ipe

.

A9 B

NHUHCHSHOHHOM TI0NB30BAHHH, (‘UC'KIB IMaKCTOR, JAOCTYTIHBIX JUISE JIMHEH3IMOHHOTO HCHIOILIOBAHMS
MEHACTCSH B COOTBETCTBHU € N10JYYEHHEM MITH HCTEUCHMEM CPOKA JIHLICH3NM):
- DJICKTPOHHasi OMOJIMOTEKa (DyHAAMEHTANLHBIX H3AAHMIT 110 TeMe JMCILHTTHHD.

0. YHEBHO-METOAMYECKOE U UHOOPMAIIMOHHOE OBECHEUYEHUE

ANCHHUITIUHBI

6.1 Ocuosnasi anreparypa:

Tabnuua 9

[ Ne

Awsrop | Hannenosanme { Maparennerso l_“fl
BLL1 | . | BN .. | M3AAHHA
| | | e I = 2TQJLbI:
| : LEmenbsanos B.H | alBZjLeH:ieH[:TN;)lp(:»ulzl Vi b agrsmEeTaY 2018
' . ' ‘ ‘ IOpaiir. 188 c.
E | | PA3HOCTHBIX CXeM !
' 1‘ Mexanuka cnioiHoi cpejibl: e
! 2 | Emenbsnos B.H. ‘ TEOPHsE HANPAKCHIMIT 1 ’ g Mj"_m“'."'“"fmu 2018 !
- ot 1O0paiit. 162 c. -
!_ ! - | OCHOBHBIC fl\_iU,-LC.-]H o - i -
'[ : ; M.:
! Teuenus u rennoobmen B OUBMATIINT,
[ . Bonkos K.H.,
[ 3 " Wi—— Y l KaHalax ¥ BpallaroLMxcs 2010.-488 c. 2010
MOJOCTAX ISBN 978-5-9221- '
_ ag9
i ' | M.
' ' Boakos K.H. | Bolunenuresnsbie | DHUIMATIIMT,
(4 EMelhaHon B‘ ¥ TEXHOJIOMMH B 3aj1a4ax | 2012. — 468 ¢ 2012 |
. ' o | MEXAHHKH HKHKOCTH 1 rasa ISBN 978-5-9221- !
| 1438-7 I
! Bonkos K.H., I
Jeprornu 10.H., | MeToasl yekopenmsi i |
Emenssanos B.H.. | Fa30/IMHAMHYECKHUX pacueros | M.: |
5 Kapnenko A.I'., | H2 HECTPYKTYPHPOBAHHbIX OHUIMATIIAT, [ 2013 ‘
| Kosenkos A.C.. | cerkax / ITox pen. npodp. B.H. | 2013. - 536 ¢. .
| Terepuna U.B. - Emenbsinosa. ‘
Boakos K.H.. | Pasnoctubie exembl B 3a1auax
| | Jlepiorun 1O.H.. ‘ ra3o0BOH JAMHAMHKH HA R
i 6 | Emenpsinos B.H., HECTPYKTYPHPOBAHHBIX DOUIMATIIAT. 2014 |
| Kosenkos A.C., ! cerkax / [Toa pea. npod. B.H. 2014. - 416 ¢ !
i Terepuna U.B. | EmenpanoBa u g.p-mu KH., | 7 ' |
N Boakosa B .



Hadop MYJILTHUMEHHHBIX Mpe3eHTalnii, JIEMOHCTPHUPYIOLLMX pasBUTHE
FHAPOTa30JIHHAMHYECKHX M 'I‘UII.:J()!\diiCl‘(}(lG!\-ﬂ.‘lIIIhI.\' NPOLECCOB B PA3/IMYHbLIX TCXHHYCCKMX
OOBEKTAX, [10JYH4CHHOE CPEACTBAMM  BbIYHCIHTEABHOIO MojiesinpoBanns. [ lpesenrainm
OopmICHBl B BMAE  KOMIBIOTEPHBIX NPEACTABACHMIT ¢  BKAIOYCHHEM B HUX
MYJILTUMEMHHBIX 3JIEMEHTOB

KOMILICKC CPEACTB MHKeHepHoro aHanusa ANSYS

HAKET NpUKIaAHbLIX nporpamm MATLAB

nakersl nporpamm  CAE-texnonornit, umerommnecs na kadeape A9 B AHICH3MOHHOM
NOJIL30BAHKWH, COC’I'{JB MAKeTOB, JOCTYIMHBIX I JTHUCH3IMOHHOIO MCHNOAL3OBAHMA MEHAICTCH
B8 COOTBCTCTBUM C 110JYHCHUEM HIIK UCTEUEHUEM CPOKE JIHILEH3H U,




