Muno6pHayku Poccun

DenepanbHOE rocyIapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICILIETO 00OPa30BaHUs
«OpeHOyprekuii rocy1apcTBeHHbI YHUBEPCHTET

Kadenpa cuctem aBToMaTu3auy Mpou3BoICTBA

PABOYAS ITPOT'PAMMA
JIACHTUTUIMHBI

«b1./].B.7 Ocrogbl undicenepHo2o aHanu3a»

YpoBeHb BhICIIEro 00pa3zoBaHus
BAKAJIABPUAT

HanpaBneHHe IIOArOTOBKH

09.03.01 Undhopmamuka u epvlyuciumenbias mexHuxkd
(KO 1 HAMMEHOBAHUE HAIIPABJICHHUS MTOJITOTOBKH )

Cucmembwi asmomamu3upoBaHHo20 NPOEKmMuposarHus
(HaMMeHOBaHKE HAMPABICHHOCTH (PO IIst) 00pa30BaATENBHOMN POrPAMMBI)

KBanuduxarms
baxanasp

dopma o0yueHus
Qunas

I'ox Habopa 2022

1952870



PaGouast mporpamma aucumivianbl «b1. /4 .B.7 Ocnogwl unolcenepno2o anaiuza» paccMoTpeHa u

yTBepiKieHa Ha 3aceanuu kadejipol

Kadeapa cucTeM aBTOMaTH3AIIMH TPOU3BOACTRA

naumetioganue kageopu:

npotoko;1 Ne 11 ot "14" deBpana 2022 1.

3aBejyroumii Kadeapoi
Kadeapa cucrem aproMaTH3aluy NPOU3BOIACTRA -

HauMenosanue kahedpel noonuce pacuugposxa noonucu
Henoanumenn: //j
souent kad. CAIT 3 M.B. OBeukun
QOIANCHOCI noonuce paciuughposka noonucu
COI'JTACOBAHO:
Ilpeacenarens METOAMYECKOH KOMUCCHHU 10 HAMPABICHHUIO TOAIOTOBKU c
09.03.01 MadopmaTuKa 1 BLIYUCIMTEILHAS TEXHUKA AU Cepeeeb
KOO HaumeHosauue AUNHASL ROONUCH pacuugposrka nuz)paf‘u 4
3aBe Iy IOUMi OT/Ie10M KOMILL aHUst HAy4HO# OMO.IMoTeK!
', H.H. burasineBa
T O%Cb pacwuugposka noonucu
YnonnomoueHHbIH 110 KayecTBy AKW
Loy~ A.M. YepHoycona
s noonucey pactuughposka noonucu

Ne peructpauuu

© OBeuknn M.B., 2022
©ory, 2022

o



1 Ilesn u 3a1a491 OCBOEHUS JUCHUTIIUHBI

Heanb ocBoeHus AWCHUIUIMHBL (OPMHPOBAHHWE 3HAHWWA, YMEHWUW, HABBIKOB W KOMIIETECHIIUN Y
oOyJaromuxcsi, HeOOXOMUMBIX JII WHKEHEPHOTO aHaln3a JeTalied W COOpPOK B MAIIMHOCTPOHUTEIHHOU
obmacTu.

3agauu: mony4yuTh 0a30BBIC MPEICTABICHUS O LENSIX M 33a/la4aX WHKEHEPHOTO aHalln3a, ero POJH B
COBPEMEHHOM IMPOU3BOICTBE; U3yYUTh NPUHLMUIIBI U 3TaIbl MPOBEICHUS aHAIM3a XapaKTEPUCTUK JIeTalel;
M3Y4YUTh CPEJCTBAa MPOBEICHMS HWHXKEHEPHOTO aHalM3a C MCIOJIb30BAHUEM BBIUMCIUTEIBLHOU TEXHUKU;
O3HAKOMHTBCSI C COBPEMEHHBIMH CPEICTBAMH M METOJIaMU WHXKEHEPHOTO aHalu3a, MPUMEHSEMbIMH IpU
MIPOCKTUPOBAHUU M MCCIICIOBAHUU JETaJIeH, MPUOOPECTH HABBIKHU MPOBEACHUS WHKEHEPHO-AHAIUTUYECKUX
pacueToB JieTanei u cOOpoK.

2 MecTo JUCHUILUINHBI B CTPYKTYype 00pa3oBaTe/IbHON MPOrpaMMbl

JlucuunimHa OTHOCUTCS K 00S3aTeNbHBIM JUCHUIUIMHAM (MOAYJSIM) BapHaTHUBHOW 4YacTu Oioka /|

«JlucuumuinHbl (MOYIIN)»

[TpepexBusutsl qucummiunsl: 51./[.5.11 @Qusuxa, b1./].B.4 Ilpuknaonasa mexanuxa

[TocTpexBusuthl nucuuinuuel: b1./].B.14 Aemomamuzayus KOHCMPYKMOPCKO-MEXHOLOSUYECKOU

Nn0020MOBKU NPOU3BOOCEA

3 TpeGoBanus k pe3yjabTraTaMm 00y4eHUs M0 TUCHUILINHE

[Tponecc n3yyeHus QUCUUIUTMHBI HANIPaBJIeH Ha (JOpMUPOBAHKE CIEAYIONINX PE3YIbTATOB 00 yIeHUs

Kon n HanmeHnoBanue
(hopMHUpPYyEMBIX KOMIIETSHITUI

KOI[ U HAMMCHOBAHUC UHUKATOPpA
JOCTHXXCHHA KOMIICTCHIIMH

[Inanupyemsle pe3ynbTaTsl
00y4yeHHs 10 JUCLHUIUINHE,
XapaKTEPU3YIOLIUE HTAIIBI

BBITNOJIHATH SKCIIEPUMEHTHI 11O
IIPOBEPKE UX KOPPEKTHOCTH U
3¢ (heKTUBHOCTH C
MCII0JIb30BaHUEM
POrpaMMHBIX TAKETOB
WH)XEHEPHBIX PacyeTOB

HKCIIEPUMEHTA B 00JIACTH WHXEHEPHOTO
aHanmM3a

[1K*-8-B-2 ITonnmaeT npuHIHI BEIOOpa
MOJIX0/1a K MIPOBEACHUIO KCIIEPUMEHTA B
00J1acTH MHXEHEPHOTO aHAIN3a U TIPOBEPKE
€ro KOPPEeKTHOCTH U 3PPEKTUBHOCTH
[1K*-8-B-3 IIpumeHseT HaBbIKU
WCTIOJIH30BAaHUS TIPOTPAMMHBIX ITaKETOB
WH)XEHEPHBIX pacyeToB MPH MOCTAaHOBKE U
BBITIOJTHEHUH YKCIIEPUMEHTOB

dopmupoBaHus

KOMIETEHIINI
[TK*-8 Criocoben [TIK*-8-B-1 ®opmynupyet 3HaTh:
OCYIIECTBIISITh IOCTAHOBKY I  |TIOCIIEOBATEIHHOCT MTPOBEICHHS IIOCIIE0BATENBHOCTD

MIPOBEICHUS IKCIIEPUMEHTA
B 00J1aCTH WHKEHEPHOTO
aHanmu3a

YmMmeTh:

BBIOMPATH MOIXOT K
MPOBEICHUIO HKCTIEPUMEHTA
B 00J1aCTH WHKEHEPHOTO
aHaJM3a v MPOBEPSITH €T0
KOPPEKTHOCTh U

3¢ PeKTUBHOCTD

Baaners:

HaBBIKAMM M CIIOJIb30BaHHUS
MPOrPaMMHBIX TTAKETOB
WHXEHEPHBIX PacuyeToB MPH
ITOCTAHOBKE M BBITTOJIHEHH U
SKCTIEPUMEHTOB




4 CTpyKTYypa U coJepKaHue JUCUUIIIHHbI
4.1 CTpyKTypa IMCHUATINHBI

OO0mias TpyA0€MKOCTh AUCLUILUIMHBI COCTABIISIET 4 3aueTHbIC eAMHUIBI (144 akaieMUuecKuX yaca).

TpynoeMmKocTsb,
Bun paGotet aKaJeMHYECKHUX YaCOB
6 cemecTp BCETO

O01mas Tpya10éMKOCTh 144 144
KonrakTHas padora: 48,25 48,25
Jlexrun (JI) 16 16
JlabopaTtopusie padoTs (JIP) 32 32
ITpomexxyTouHast arTectamus (3a4eT, SK3aMeH) 0,25 0,25
CamocTosiTebHasA padoTa: 95,75 95,75
- 8bINOJIHEHUE UHOUBUOYATbHO20 MBopUecKo20 3adanus (U173);

- camono02omoeka (npopabomxa u nogmopenue 1eKyUoOHHO20 Mamepuaia u
mamepuana y4eOHuKos u yueoHvix nocooul);

- N10020MOBKA K 1a00paAmMOPHLIM 3AHAMUAM,

- 10020MOBKA K PYOEI’CHOMY KOHMPOJIIO.
Bua uTorosoro KOHTpoJIA (3auer, Ik3aMeH, 1M PepeHUPOBAHHBIN aug. 3au4.
3a4eT)

Paznensl AUCHUIUINHBI, U3y4aCMBIC B 6 CEMCCTPC

KonngectBo yacoB
Ne HaumenoBanue pasnenos ayAutopras BHEay/I.
pasznena BCETO abota
T 113 | P pabora
1 Ocuosueie tousaTus o CAE. B3anmogeiicteue 48 6 8 34
CAE u CAD
2 MeToapl KOHEYHO-3JIEMEHTHOTO aHaJi3a 48 4 8 36
3 Mertonbl HHXEHEepHOTo aHanu3a Ha ocHoBe CAE u 48 6 16 26
npukiIagHeIx nporpamm st CAITP.
Wroro: 144 16 32 96
Bcero: 144 16 32 96

4.2 ConepxxaHue pa3/iesioB AU CHUNIHHBI

Paszpnen 1. OcHoBHble nonsitusi 0 CAE. Bzanmopeiicteue CAE u CAD

OcnoBuble nousTus o CAE-cucremax. Mcropus passutus. Knaccudukaius, BO3SMOXXHOCTH, ITAIIbI
pabotel ¢ CAE. Otpacim mpumeHeHHs, ombIT ucnoynb3oBanus CAE B mammuocTpoeHun. OCHOBHBIE
Hanpasienus B pazsutun CAE. Bzaumoneiicteue CAE u CAD.

Pa3zpnen 2. MeToabl KOHEYHO-3J1EMEHTHOI'0 AaHAJIN3A

OcHOBBI MeTOJ]a KOHEUHBIX A1eMeHToB (MKD) u npuHIunsl GopMHUpOBaHUsS KOHEYHO-3JIEMEHTHBIX
Mozened. OCHOBHBIE THIIBI aHAIN3a KOHCTpYyKIM. Pemaromue ypaBHennss MKO. ['pannuHble 1 HadanbHbIE
ycIoBUSl. AHaNM3 PE3yJabTaTOB peUIeHMs. PacueT MIOCKUX HaNpsDKEHHBIX COCTOSIHMM. OJHOMEpPHBIE U
JBYMEPHBIE HECTALIMOHAPHBIE 337ja4N TEIUIOIPOBOIHOCTH.

Paznen 3. Metoabl nH:KeHepHOTo aHaIn3a Ha ocHoBe CAE u npukiaaaeix nporpamm s CAIIP

Cucrema APM FEM: oOmuii Bua, BeIOOp 0OBEKTOB, 3aaHue CBOMCTB Marepuaia. OCoOeHHOCTH
pacuera netaneit u coopok. Cratuueckuii pacuer B CAE. Pacuer ycroitunBoctu. Pacuer yacror. TermnoBoit
pacuer. Cuctema ANSYS: maTtepuanbl u CBOWCTBa, TeHEpAIMs KOHEYHO-JIEMEHTHOW ceTku. Harpysku u
IpaHU4HbIe yCI0BUs. HacTpoliku HHCTpyMEHTa peraTeis.



4.3 JlaGopaTopHble padoThI

No JIP Ne HanmenoBanue 1abopaTopHbIX paboT Koz-s0
paszzena 4acoB

1 1 [TocTpoenue TBepIOTENBHBIX MOeel neTaneit B cucteme CAIIP 4
KOMIIAC-3D

2 1 [TocTpoenne Moieny NOPIIHS 4

3 2 Crarndeckuit pacuet aetanu «Kmanany» 4

4 2 [Tpo4yHOCTHOI pacueT COOCTBEHHBIX YaCTOT ACTAIN 4

5 3 ITpoYHOCTHO# pacueT KPOHIITEeHHA 4

6 3 Pacuet nporu6a Oanku 4

7 3 MHxeHepHBIN aHAJIM3 KPOHIUTEWHA ¢ y4€TOM MEPOIPUATHN 110 4
YCHJICHUIO KOHCTPYKLUHU

8 3 Tomnonornyueckasi ONTHMH3AIIHS 4
Wtoro: 32

5 Y4yeOHO-MeTOANYECKOE 00ecredyeHHue TUCIUIIINHDI
5.1 OcHoBHas JuTEpaTypa

Uucnennsie MeToAbl. Jl0CTOBEpHOE W TOYHOE YHCICHHOE penieHue AuddepeHIil.u aareop. ypaBHeHUH
B CAE-cucremax CAIIP: Yu.noc. / Maununues B.b., I'nazkosa B.B., Ky3smuna U.A. - M.: HUL] UTH®PA-M,
2016. - 152 c.: 60x90 1/16. - (BO:bakamaBp.) (o) ISBN 978-5-16-010366-2 - Pexum pgocryma:
http://znanium.com/catalog/product/423817

5.2 lonoHuTeIbLHAS JIUTEPATYpPa

5.2.1 Kamenes C. B. UnxeHepHBIi aHAIN3 MIMHUHAECIBHBIX Y3JI0B C UCIOJIb30BAHUEM NMPOTPaMMHOI0
kommiekca "ANSYS" [Onekrponnsiii pecypc] / Kamene C. B. - OI'Y, 2006. Pexum noctyna:
artlib.osu.ru/web/books/metod_all/1027_20110803.pdf

5.2.2 Tlpucekun B. JI. OCHOBBI MeTOJ]a KOHEUYHBIX JJIEMEHTOB B MEXaHUKE Ae(POopMUPYEMBIX Telnl
[Onextponnbiii pecypc] / Ilpucekun B. JI., Pacropryes I'. U. - IO®Y, 2010. Pexxum npocryna:
http://znanium.com/bookread2.php?book=548237

5.2.3 JIn, K. OcnoBsl CAIIP (CAD/CAM/CAE) / KynBy Jlu. - CII0. : ITutep, 2004. - 560 c. — ISBN
5-94723-770-9.

5.3 Ilepuoanueckue u3gaHust

5.3.1 UndpopmaniMoHHbIE TEXHOJIOTUHU B IPOSKTUPOBAHUYU M IPOU3BOJICTBE: KYypHAI. — M.: AT€HTCTBO
«Pocnieuate», 2019 - 2022.

5.3.2 MatemaTnueckoe MoJIeIMpoBaHue : xXypHai. - M. : APCMU, 2017 — 2022.

5.3.3 IlporpamMMHBIEe TIPOYKTHI M CHCTEMBI: JXypHaI. — M.: AreHTcTBO «Pocmeuarsy, 2020-2022.

5.4 UnTepHeT-pecypcesbl

http://www.sapr.ru/ - Xypuan «CAIIP u rpadukay.

5.5 IlporpammHoe obOecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX W HHpOPMALMOHHBbIE
CNPaBOYHbIE CUCTEMBI

5.5.1 Onepanuonnas cucrema Microsoft Windows.
5.5.2 Open Office/LibreOffice - cBoOomHBI O(UCHBI NaKeT NPOrpaMM, BKIIOYAIOIIUN B
ceOsi TEKCTOBBIN U TAaOJIMYHBIA PEIAKTOPBI, PEAAKTOP MPE3CHTANN U APYTHE OPUCHBIC PUITOKEHHSI.
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5,53 CucreMma WHXEHEPHOTO aHalM3a MW KOHCTPYKTOPCKO-TEXHOJIOTMYECKOW TOATOTOBKH
npon3BoacTBa ACKOH KOMITAC-3D.

5.5.4 VHuBepcaabHBII KOHEYHO-AJIEMEHTHBIM IPOIPAMMHBIN KOMIUIEKC, MPEAHA3HAUYEHHBIA IS
pelIeHus 3a/1a4 MPOYHOCTHOTO aHanu3a u Teria ANSYS.

5.5.5 Texnopma/JlokyMeHT [ DIIEKTPOHHBII pecypc]: EKTpOHHAs Bepcus OMOIuorpaguueckoro yka-
3aressl HallMOHAJIBHBIX cTaHnapToB Poccuiickoit denepannu ¢ BO3MOKHOCTBIO MPOCMOTPa MOJIHOTO COJIEp-
XKaHUs TOKyMeHTOB. CrcTemMa COJIEPKUT CTPYKTYPUPOBAHHBIN CIIMCOK BCEX CTAaHAAPTOB, UMEIOIINX CUITY HA
MOMEHT BbIXOJIa JaHHOW Bepcum 0asbl qaHHBIX. / PaspaboTunk @upma «MHTEPCTAHAPT», MockBa. —
Pexxum noctyna B cetu OI'Y st yeranoBku cuctemsl: \\fileserverl\gost\Install\tndoc_setup.exe.

6 MaTepnaﬂbno-TexnnquRoe obecrneyeHue AUCHHUIIIMHBI

yqGGHBIG AyJUTOpUHN JIA IMIPOBCACHUA 3aHATHHI JICKHMOHHOI'O TuUIIA, AJId IMIPOBCACHHUA I'PYIIIOBBIX U
WH/IMBUYAIBHBIX KOHCYJIBTAIlMH, TEKYIIET0 KOHTPOJIS M MPOMEKYTOUYHOW AaTTEeCTallud OCHAIICHBI
KOMIIJICKTaMHU y‘IeHI/I‘{eCKOfI MC6GHI/I, TEXHUYCCKUMU cpeacrsamMu 06y‘-IeHI/I$I, CJIy’KallluMHU JJISA
NpeCTaBICHUs yu4eOHOM HHPOPMAIIUU OOJIBIIION ayIUTOPHH.

Y4eOHbIC ayAUTOPHH /ISl TPOBEICHUS JTA00PATOPHBIX PabOT OCHAIIECHBI KOMITJICKTAMHU YI4eHUYECKON
MeOeH, TeXHHYECKUMH CPEACTBAMHU OOYUYCHUS, CIIY)KallMMHU JUIsl TIPEJCTABIICHUS yueOHOH WH(popMaluy,
KOMITHIOTEPHOM TEXHUKOM € MOJKIOUeHUEM K ceTu « HTepHeT» n obecrneueHrneM A0CTyna B JJIEKTPOHHYIO
uH(popMalnoHHO-00pa3oBarenbHyto cpeny OI'Y.

[Tomemenue it caMOCTOSATEIHHONW PabOThI OOYJAFOIIMXCSl OCHAIIECHBI KOMIUIEKTAMU YYCHUYCCKOM
MeOe, KOMITBIOTEPHON TEXHUKOW C MOJKIYeHHeM K ceth «MHTepHeT» W obecrieueHueM J0CTyra B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3oBarenbHyto cpeay OI'Y.



