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'on mHabopa 2025

2204451



Pabouas nporpamma mucummmmesl «b1./].B.7 Ochosbl undicenepno20 anaiusa» paccMOTpeHa H

YTBEPXK/IEHA Ha 3aceJaHuu Kadeapsl

Kadenpa cuctem aBTOMaTH3aIHU TPOU3BOACTRA

Haumenosanue xageopsi
npotokon Ne 9 ot "20" dpeBpans 2025 r.
3aBenyronmii kadenpoit _,<l—‘-\
Kadeapa cucrem aBToMaTH3a1My IPOU3BOJICTBA Po © vy JILA. IIpockypuH
Haumernosanue Kagheopvi \ m)f}b pacwughposxa noonucu
Henoanumenu: / 4
noueHT kad. CAIT ~ M.B. OBeukun
odoadxcrocms noonuce pacuughposka noonucu
cr.npenosasarens kad. CAIT Y, A.A. Kopuunaena
doadxcrocms no%ca pacuugposxa noonucu
COI'JTACOBAHO:
[Ipencenarens METOAMYECKOW KOMUCCHH IO HAMPABIEHHUIQ MOATOTOBKH
09.03.01 UadopmaTrka 1 BEIYMCIUTEIbHAS TEXHUKA WJFC Vs, JLA. I1IpockypuH
KOO HaumeHosanue uyHan nognuce pacuughposka noonucu
3aBeAyIOLIMi OTAETIOM Q)OpMP%&HHﬂ (donaa u HayyHOH 00pabOTKH JOKYMEHTOB
( L C.A.BukTHMHpPOBA
UYHAA NOONUC pacuugyposxa noonucu
VYnonHomoueHHbIH 1o kadectBy oT AKU .
M{/ A.M. YepHoycoBa

Auunas Woonuce

pacwughposxa noonucu

Ne perucrpauuu

© OBeuxkuH M.B..
Kopuunaera A.A., 2025
© 0rvy, 2025



1 Ilean u 3a1a491 OCBOEHUS JUCHUTIIUHBI

Legb OCBOGHHS NWCUUILTUHBL: (OPMUPOBAHHE 3HAHUM, YMEHWH, HABBHIKOB M KOMIICTCHLUH Y
00yJaroIuXxcst, HCOOXOMUMBIX JUIS HMHXXEHEPHOIO aHajaM3a JeTalcii M COOpPOK B MAIIMHOCTPOMTEIBHOM
obJacTu.

3agauM: MOIy4InuTh 6A30BBIC MMPEACTABICHHUS O LEIAX U 3aJa4aX HHKEHEPHOTO aHalk3a, ero POJIH B
COBpeMeHHOM HpOI/ISBOI[CTBe; I/I3Y'-H/ITB HpI/IHI_[I/IHbI " 2Tallbl HpOBeI[eHI/ISI aHaJIn3a XapaKTepI/ICTI/IK I[eTaJIefI;
H3YYUTh CPEACTBA MPOBEIACHHS HWHXCHEPHOI'O aHallM3a C HMCIIOJb30BAaHMEM BBIUYHCIUTCIILHOW TEXHHKH,
O3HAKOMUTHBECA C COBpeMeHHBIMI/I CpeILCTBaMI/I n MCTOIdaMHU I/IH)KeHepHOFO aHaJInu3a, HpI/IMeHHeMbIMI/I HpI/I
IIPOCKTUPOBAHUN M HCCIICAOBAHUH JeTaleld, MPUOOPECTH HABBIKHM IIPOBEACHUS HHKCHEPHO-aHATUTHYCCKIX
pacueToB jieTajieii 1 COOPOK.

2 MecTo JTUCUMILIMHBI B CTPYKTYpPe 00pa30BaTe/ibHO NPOrpaMMbl

JucuuriauHa OTHOCUTCS K 00s3aTeNbHBIM JUCHUIIMHAM (MOJYJISIM) BapuaTUBHOW 4acTu Osoka /[
«lucuumivHel (MOIYIIN)»

IIpepexBu3uthl nucturuiabbl: 51./1.65. 11 @usuxa, b1./[.B.4 Ilpuxiaonas mexanuxa

[TocTpekBu3uThl aucuunnuuel: b1./[.B.14 Aemomamusayus KOHCMPYKMOPCKO-MEXHOIO0SUUECKOU
Nn0020MOBKU NPOU3BOOCIBA

3 TpeGoBanus k pe3yjabTaTam 00yYeHUs1 M0 JUCUMUILINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH Ha (bOpMI/IpOBaHI/Ie CJICAYIOHIUX PE3YJIbTAaTOB 06y‘IeHI/I$I

[Tnanupyemble pe3yabTaThl
o0y4deHus 1o TUCIUILINHE,

KOI[ N HAMMCHOBAHUC MHJUKATOpA
XapPaAKTCPUIYIOMIUC DTAIIbI

JOCTHXXCHHA KOMIICTCHIIMH

Ko 1 HaumeHoBanue
(hopMUPYEMBIX KOMIETEHITHIA

(dbopMupoBaHus

KOMIIETEHLINI
[TK*-8 Criocoben [1IK*-8-B-1 ®opmynupyet 3HaTh:
OCYIIECTBIISATh IOCTAHOBKY M |TIOCIIEOBATEIIHLHOCTD TTPOBEICHHS MOCIIEI0BATEIHHOCTh

BBITIOJIHATD 3KCIICPUMEHTHI 110

NPOBEPKE UX KOPPEKTHOCTH U
3¢ (EKTUBHOCTH €
UCTIOJIb30BaHUEM
IPOTPaMMHBIX MTAKETOB
WH)KEHEPHBIX pacueToB

HKCHEPUMEHTA B 00JIACTH WHKEHEPHOTO
aHaIM3a

[1K*-8-B-2 ITonnmaeT npuHIMI BeIOOpa
MOJIX0/1a K MPOBEICHUIO SKCIIEPHMEHTA B
00JIaCTH UHXEHEPHOT'0 aHaJIM3a U MPOBEpKe
€ro KOPPEKTHOCTH U 3PPEKTUBHOCTH
[1K*-8-B-3 IIpumeHsieT HaBBIKA
UCIOJIb30BAHUS POTPAMMHBIX ITaKETOB
WH)XCHEPHBIX PacueTOB MPH MTOCTAHOBKE U
BBINOJIHEHUH SKCIIEPUMEHTOB

IPOBEIEHUS SKCIIEPUMEHTa
B 00J1aCTH NUHKEHEPHOTO
aHaIM3a

Ymern:

BBIOUPATH MOAXO]T K
IPOBEICHUIO SKCIIEPUMEHTA
B 00J1aCTH UHKEHEPHOTO
aHaJn3a v MpOBEPATh €To
KOPPEKTHOCTH U

3¢ (HEeKTHBHOCTH

Baajgern:

HaBBIKAMHU MCIIOJIb30BaHHS
MPOrPaMMHBIX TTAKETOB
MH)KEHEPHBIX pacueToB IMpHU
IIOCTaHOBKE U BBITIOJIHCHUN
IKCIEPUMEHTOB




4 CTpyKTYypa U coJepKaHue JUCUUIIIHHbI
4.1 CTpyKTypa IMCHUATINHBI

OO0mias TpyA0€MKOCTh AUCLUIUIMHBI 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
CamocTosTebHas padoTa: 95,75 95,75
- 8bINOJIHEHUE UHOUBUOYATILHO20 MEOopUecKko2o 3a0anus (UT13);

- 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 aud. 3au.
3a4eT)

Paznensl AUCHUIIINHBI, U3y49aCMBIC B 6 CCMCCTPC

KonndgecTBo yacos
Ne HaumeHnoBanue pa3aenon ayTopHad BHeay/I.
pasnena BCETO pabota
T 113 | P paborta
1 OcuHosnbie ToHsATHA 0 CAE. B3anMonerlicTBue 48 6 8 34
CAE u CAD
2 MeTo1bI KOHEYHO-3JIEMEHTHOTI'O aHaJIn3a 48 4 8 36
3 Metoap! HHXXeHEepHOTO aHanu3a Ha ocHoBe CAE u 48 6 16 26
npukiIagHeIx nporpamm st CAIIP.
Hroro: 144 16 32 96
Bcero: 144 16 32 96

4.2 ConepxxaHue pa3iesioB JUCHUNIHHBI

Pa3nes 1. OcnoBHble nonsitust 0 CAE. Bzanmopeiicreue CAE u CAD

OcHosuble noHsaTHS 0 CAE-cucremax. Mcropus passutus. Knaccudukamus, BO3MOKHOCTH, 3TaIlbl
padotrel ¢ CAE. Otpaciu npumeHeHusi, onblT ucnoib3zoBanus CAE B mammHocTpoeHuu. OCHOBHBIE
nanpasiienus B pa3sutuu CAE. Bzaumoneiicteue CAE u CAD.

Pa3nes 2. MeToabl KOHEYHO-3JIEMEHTHOI0 aHAJIM3A

OcHoBbl MeToJ1a KOHeUHbIX 31eMeHToB (MKD) u mpuHumns! GopMupoBaHUsS KOHEYHO-3JIEMEHTHBIX
Mozeneil. OCHOBHbIE THIBI aHAIN3a KOHCTpYKUMH. Pemaromue ypaBHenus MKD. ['pannunble 1 HavabHbIE
YCIOBUS. AHAJIN3 pE3yJlbTaTOB pEIICHUSA. PacyeT MIIOCKHMX HANpSKEHHBIX COCTOSHUH. OZHOMEpHBIE U
JByMEpHBIE HECTALIMOHAPHBIE 3a7ja4l TEIIONPOBOIHOCTH.

Pa3nen 3. MeToabl uHKeHepHOTo aHan3a Ha ocHoBe CAE u npuxiaaaubix nporpavmm st CAITP

Cucrema APM FEM: oOmmii Bua, BeIOOp 0OBEKTOB, 3ajaHue CBOMCTB MaTepuana. OcobeHHOCTH
pacuera netaneit u coopok. Crarnueckuit pacuer B CAE. Pacuer ycroitunBoctu. Pacyer wactor. TeroBoi
pacuer. Cucrema ANSYS: marepuasnsl U CBOWCTBa, T€HEpallusi KOHEYHO-JIEMEHTHON ceTku. Harpysku u
rpaHuYHbIe ycIIoBHS. HacTpOWKU MHCTpYMEHTA pelaTess.



4.3 JlaGopaTopHble padoThI

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

1 1 [TocTpoenue TBepOTENbHBIX MOJieel aetanel B cucreme CAIIP 4
KOMIIAC-3D

2 1 [TocTpoeHne Moeu MOPITHS 4

3 2 Crarndeckuit pacuet aetanu «Kmanany» 4

4 2 [TpodHOCTHOI pacyeT COOCTBEHHBIX YAaCTOT TN 4

5 3 ITpoYHOCTHO# pacueT KPOHIITEeHHA 4

6 3 Pacuet nporu6a Oanku 4

7 3 WH)KeHepHBIN aHAJIN3 KPOHILUTEHHA C y4€TOM MEPOIIPUATHN 110 4
YCHJICHUIO KOHCTPYKLUHU

8 3 Tomnonornyueckass ONTHMH3AIHS 4
Wtoro: 32

5 YyeOHO-MeTOAMYECKOE 00ecTIeYeHHe TUCIUIIIMHBI
5.1 OcHoBHas IuTepaTypa

5.1.1 Pomanenxko, K. C. OcHoBsl reomerpuueckoro moaenupoBanusi B CAD - cucteme Kommac 3D
[DnmexkTpoHHEIH pecypc] : yueOHOe mocobue st 00ydaromuxcst o 00pa3oBaTeIbHBIM MPOTPaMMaM BBICIIETO
o0pa3zoBaHMs 110 HampasiaeHUIM noAroToBku 15.03.05 KoHeTpyKTOpCKO-TEXHOJIOTHYECKOoe obecrieueHre Ma-
IIMHOCTPOUTENBHBIX Mpon3BoAcTB U 15.03.06 Mexarponuka u podororexnuka / K. C. Pomanenko, A. H. I'on-
4yapoB; M-Bo oOpazoBanus u Hayku Poc. @enepanuu, deaep. roc. 6roaxeT. 00pazoBar. yupexkaeHUe BbICHI.
oOpazoBanus "OpeHOypr. roc. yH-T". - D1ekTpoH. TekcToBbie naH. (1 daitn: 2.70 M6). - OpenlOypr : OI'Y,
2017. - 118 c. - 3arn. ¢ Tut. ’kpana. - Adobe Acrobat Reader 6.0. - Pexxum nmoctyma: Pexum nocryma:
http://artlib.osu.ru/web/books/metod_all/60121_20171205.pdf

5.1.2 Mopo3os, H. A. AHanu3 pplYaXHBIX MEXaHU3MOB C HCITOJIb30BaHueM cucTeMbl "Kommac" [Dmnex-
TPOHHBIN pecypc] : yueOHOoe nocodue s CTYAEHTOB MEXaHMYECKHX crieruanbHocTeil By30oB / H. A. Mopo30B,
A. A. MynnabaeB; M-Bo oOpa3oBanus u Hayku Poc. @enepanuu, @enep. areHTCTBO 1o 00pa3zoBaHuio, [oc.
oOpazoBar. yupexeHure Boicil. npod. oopazoanus "OpenOypr. roc. yH-T", Kad. neraneit Mamms u npukia.
MEXaHUKH. - DJIEeKTPOoH. TekcToBble AaH. (1 daitn: 3.09 M6). - Openbypr : 'OV OI'Y, 2009. - 114 c. - 3aru. ¢
THT. JKpaHa. - Adobe Acrobat Reader 6.0 - Pexum J0CTyTIA:
http://artlib.osu.ru/web/books/metod_all/2775_20110927.pdf

5.2 lonojHuTEIbHAA JIUTEPATYpPa

5.2.1 Kamenes C. B. UnxeHepHBbIi aHAN3 MIMHUHACIBHBIX Y3JI0B C UCIOJIb30BAHUEM MPOTPaMMHOI0O
kommiekca "ANSYS" [Onekrponnsiii pecypc] / Kamene C. B. - OI'Y, 2006. Pexxum noctyna:
artlib.osu.ru/web/books/metod_all/1027_20110803.pdf

5.2.2 JIn, K. Ocnossl CAIIP (CAD/CAM/CAE) / KynBy Jlu. - CII6. : ITutep, 2004. - 560 c. — ISBN
5-94723-770-9.

5.3 llepuoauyeckue U3IaHUA

5.3.1 UudopManinoHHbIE TEXHOJIOTHU B IPOSKTUPOBAHUU U TIPOU3BOJICTBE: KypHAIL — M.: ATEHTCTBO
«Pocneuatsy», 2019 - 2024.

5.3.2 Marematuueckoe MOJeMpoOBaHue : )KypHai. - M. : APCMU, 2017 — 2024.

5.3.3 IlporpammHBIEC TPOIYKTHI M CUCTEMBI: XypHal1. — M.: AreHTcTBO «Pocneuarsy, 2020-2024.


http://artlib.osu.ru/web/books/metod_all/60121_20171205.pdf

5.4 UnTepHeT-pecypchbl

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

5.5 IlporpammHoe o0OecnedeHue, npodeccuoHajbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIPaBOYHbIE CHCTEMBI

5.5.1. Onepanmonnas cucrema PEJ] OC

5.5.2. [Taket odpucubix npunoxennit LibreOffice

5.5.1 IlporpammHas cuctema JJisi OpraHu3alu Bueo-koHdepeni-cs3u MTS Link

5.5.4 YueOnbIii KOMIUIEKT nporpammHoro ooecnedenuss KOMITAC-3D;

5.5.5 VHuBepcanbHbIi KOHEYHO-AJIEMEHTHBIM IPOrPAMMHBIN KOMIUIEKC, IpEIHAa3HAYEHHBIH Ui
peuieHus 3aj1a4 NpOYHOCTHOro aHanu3a u tera ANSYS.

6 MaTepI/laﬂbHO'TeXHI/I‘leCKOC o0ecrneyeHue AUCHHUIIIIMHBI

YuebHble ayJUTOPUN JUIsl IPOBEICHUS 3aHATHUH JIEKIIMOHHOTO THIIA, JJI POBEJECHUS IPYIIOBBIX U
UHJUBUAYAJIbHBIX KOHCYJIbTAllMM, TEKYLIEro KOHTPOJs M IPOMEXKYTOYHOM aTTeCTallid OCHALICHBI
KOMIUIEKTaMH ~ YYEHHYECKOH MeOelu, TEeXHUYECKUMH CpeICTBaMM OOYYeHHUs, CIyXalluMU JJs
npeacTaBieHus yueOHoM nHdopmanuy 60IbIION ayAUTOPUH.

VYuebHble ayAUTOPUH sl MPOBEACHUS TaOOPAaTOPHBIX pabOT OCHAIIEHB! KOMIUICKTAMH YUYE€HHUUECKOM
MeOenH, TeXHHUECKUMH CPEACTBaMHU OOYUYEHUs, CIIY)KallUMHU JUIsl TIPEJCTaBIeHUs y4eOHOH nH(popManuy,
KOMIIBIOTEPHOM TEXHUKOW C MOAKIIOUEHUEM K ceTu «VHTepHeT» U obecredeHrueM A0CTyIa B AIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTebHYI0 cpeay OI'Y.

[ToMerienue i caMOCTOSTENbHON pabOThl 00YYarOIMXCS OCHAIIEHO KOMIUIEKTaMH YYEHHUYECKOM
Me0enu, KOMIBIOTEPHONW TEXHHMKOW ¢ MoAKIoueHueM K cetu «MHTepHeT» M o0ecrnedeHo AO0CTYIOM B
3JIEKTPOHHYIO HH(POPMALMOHHO-00pa3oBareibHyto cpeny OI'Y.


http://www.sapr.ru/

