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1. Poab AIUCHUILIMHBI

«KOMI’[L]OTepHBIe METO0/bI

(¢opMupoBaHMM KOMIIETEHIUI BBINNYCKHUKA:

aHAJIM3a W ONTHMM3AIMM KOHCTPYKIHUH He(Tera3oBoro 000py10BaHUN»

B

JjeMeHT -
0B6DaOBATENLHO HnauKkaTopsl J0CTHKEHHsI KOMITeTeHIH I Cocrapasiioniye pe3yJbTaTOB 0CBOCHMs! (JIeCKPHIITOPBI KOMIIETEHIHH)
P Koz koMneTeHmu HanvenoBanue
NPOrpaMMbI Cemectp HaumeHoBaHHe HHAMKATOpA
KOMIIeTeHIHH Kon HaumeHoBanue
(TucnMnInHA, MHTHKATOPA JOCTH KEHHSI Kon
npakruka, FTHA) P
OIIK(Y)-1 Crioco0eH peuiath N.OIIK(Y)- JleMOHCTpUpYET HaBBIKU OIIK(Y)-1.131 3HaeT METO/BI M CPEICTBA (hOPMATTH3ALIMI
IPOU3BOJCTBEHHBIE U 1.1 ¢bu3uueckoro u JTAHHBIX, COOCTBEHHO MOZICIHPOBAHNS,
(Mn) BCCIenoBaTeNIbCKUe IIPOrPaMMHOTO IIOCTaHOBKH Pa3JIMYHBIX 33124 U PEIICHUs X Ha
3a7aud Ha OCHOBE MOJIETHPOBAaHHUS OTASIBHBIX MOJIEJIH, a TAKXKe MHTEPIIPETallul Pe3yIbTaToB
(yHIaMEHTAIBHBIX (bparMeHToB Iporuecca MOJICITHPOBAHUS
3HAaHHUH B HedTera3oBoi BBIOOPA ONTHMAIBEHOTO OIIK(Y)-1.1V1 YMeeT NpUMEHATh cpelicTBa (QH3HISCKOro U
obnactn BapHaHTa A7 KOHKPETHBIX IPOrpaMMHOIO MOZIETHPOBAHHUS OTASIBHBIX
ycnoBuit (hparMeHTOB Iporiecca BEIOOPa ONTHMAIEHOTO
BapHAHTA JUISl KOHKPETHBIX YCIOBHI
OIIK(Y)-1.1B1 Brnaneer HaBbIKaMu peLIeHHs 3a/1a4 B CBOCH
/ TIPeIMETHOI 00J1aCT! Ha OCHOBE (DH3UUCCKOTO U
HPOrpaMMHOIO MOJICTHPOBAHUS
N.OIK(Y)- Hcnons3yet OIIK(Y)-1.234 3HaeT OCHOBHBIE  NPO(GECCHOHATBHBIC
1.2 (byHIaMeHTaIIbHBIE 3HAHHS NIporpaMMHBIE KOMIUICKCHI B 00IaCTH
podeccHoHaIBHOM MAaTeMaTHYECKOI0 MOJIEIUPOBAHUS
KoMnproTepHbIe JEATEIBHOCTHU ISl PeLICHUS TEXHOJOTHIECKUX MIPOLECCOB H 0OBEKTOB
METO/IbI AHATH3A KOHKPETHBIX 3a/1a4d 00JIACTU CTPOUTENHCTBA CKBAKHH
¥ ONITHMHU3AIIAN HedTera3oBoro Npou3BOACTBA OIIK(Y)-1.2V4 YMeeT NpUMEHATh MaTeMaTHYECKHE,
COHCTDVKLIG 2 €CTECTBEHHOHAYYHbIE H O0ICHIKEHEPHBIE 3HAHUS
PyKH B IPO)eCCHOHAIBHOM IS TeIbHOCTH
Hegrerasoporo OIIK(Y)-1.2B4 Biageet ombIToM pa3paboTki (QH3HYECKHUX,
060pypoBaHMs MAaTeMaTHYECKUX M KOMITBIOTEPHBIX MOJIEIIEH
HCCIIEIyeMBIX IPOIIECCOB, SIBICHUIl H OOBEKTOB,
OTHOCSIIIUXCSI K OONAcTH CTPOMTENHCTBA
CKBAKUH
OcymecTBisieT YK(Y)-5.131 3HaeT crenuduKy pasnudHbIX HopM
npohecCHOHANBHYIO U MHPOBO33PEHUS
COLMANIBHYIO JICATEIIBHOCTD C YK(V)-5.1Y1 ‘YMeeT opraHu3oBbIBaTh B3aHMOJEHCTBUE C
y4eToM 0COOEHHOCTEH Pa3IMYHBIMU TPYyNIaMU JI0AeH, UCIIOb3Ys 3HAHUS
CriocoOeH aHaIu3upOBaTh
H yuuTHIBATH pasHOOGpasHe NOBEJCHHS 1 MOTHBALlUH 0 Pa3sIHYHBIX (POpPMAX MUPOBO33PEHHUS
JOJIEH pasInIHOro K(¥)-5.1B1 B T OIIBITOM TBIIATH
YK(Y)-5 KYJIBTYp B IIpOIIECCE N.YK(Y)-5.1 P YR(Y)-5 J1a7icCeT ONBITOM OCYIICCTBIL
MEKKyTBTypHOTO COLIMAJIBHOTO U KYJIbTYPHOT'O po(heCcCHOHATBHYIO H COLHANBHYIO eATEIbHOCTD
B3AMMOIEHCTBIS IIPOUCXOXKACHHUSA, B TOM 4YHCJIC C Y4ETOM OCOOCHHOCTEW TOBEJCHHS U MOTHBAIIMU
0COOEHHOCTEH JIETIOBO 1 JOJIEH PA3IMYHOTO COLUAIBHOTO U KYJIBTYPHOTO
o01melt KynbTypsl TIPOUCXOMKICHHS
TpeJCTaBUTeNeH Ipyrux
9THOCOB U KOH(eccHi




2. Iloka3ateau U MeTOALI OLCHNBAHHS

IlnanupyeMble pe3yJbTAThI 00yUeHHs! 0 AUCIHHUILIHHE

Koa unaukaropa

HaumeHoBaHuUe pa3jesa JUCHUILIAHBI

MeToabl oueHUBAHUS

Kon HaunmeHoBanune JIOCTHKEHHUS (oLeHOYHbIE MEPONPHUATHS)
KOHTPOJIHPYEMOii
KOMIeTeHIuU (MU ee
4aCTH)
P11 | Bemonusts 06paboTKy U aHanu3 pacueTHbix u | M.OIIK(Y)-1.1, Paznmen (momyns) 1.
SKCTIEPUMEHTATBHBIX JTAHHBIX, TPHMEHSTH N.OIIK(Y)-1.2 Baenenue. OcobennocTu npoiecca
TIOJTyYEeHHbIC 3HAHUS TS Pa3pabOTKH U WLIIK(Y)-3.2 MPOEKTUPOBAHUS 00BEKTOB (ameMeHTOB
pear3aniy MPOEKTOB, PA3IMYHBIX [IPOIIECCOB obopymoBanus) HETETa30BOM OTpACTU. AHAIHN3
HpOPI?;BO,HCTBeHHOﬁ IesITeIbHOCTH Ha OCHOBE HaACKHOCTU TEXHOJIOIMYCCKOI'O O60pyHOBaHI/IH
METO/IKH TPOEKTUPOBAHHSL, POBONTD Y METaJUIOKOHCTPYKINH HeTera30BOH OTpaciiy. Onpoc
ONTHMH3ALHIO TeXHONOIHIECKOTO TeHaeHIMY UHXUHUPUHTA B Poccuu U B MUpe 3aI_LII/IT;l TaBOpATOpHBIX paboT
000pyJOBaHHS ¥ KOHCTPYKIIHUH. Pasznen (moxyib) 3. TectnpoBatue
IIpumep aHanu3a W ONTUMHU3ALUHU SJIEMEHTOB SK3aMeH
KOHCTPYKIIMI He(TerasoBoro o0OpYIOBaHUS C
MpUMEHEHHEM  MPOTPAaMMHOTO  KOMILIEKCa
MeToJa KOHEUYHBIX 3JIEMEHTOB ANSYS
Mechanical. Pacuer HaIPsKEHHO-
nehOpMUPOBAHHOTO  COCTOSIHHSI ~ DJIEMEHTOB
KOHCTPYKLIMH.
P/12 | IIpuMEHATH 3HAHUS IO CO3JAHUIO N.OIIK(Y)-1.1, Paznen (momyns) 2.
TIPOCTPAHCTBEHHBIX 1 uncIeHHbIX pacueTHbx | ML.OIK(Y)-1.2 IIporpaMMHBIH KOMIUIEKC METOJA KOHEYHBIX
MojiesIel JIEMEHTOB KOHCTPYKIIUH, IPOLIECCOB WLIIK(Y)-3.2 3JIEMEHTOB ANSYS. [Ipencrasnenue
9KCIUTyaTaI[M{ JIEMEHTOB MAIIHH BO3MOXHOCTEH pacueTHbIXx Moaynei. APDL.
TEXHOJIOTHYECKOT0 000PYJOBAHUS Cpena ANSYS Workbench. Ocobennoctu
HedTerazoBoi NPOMBILIICHHOCTH B omruMusanuy B ANSYS.
CIICIMAT3UPOBAHHBIX IPOTPAMMHBIX Pasnen (Moxnyib) 4. Ompoc

koMmruiekcax (ANSY'S, SolidWorks,
KOMIIAC)

I'eomerpryeckas ONTUMHU3ALMS SIIEMEHTOB
KOHCTPYKIIMI HEeTEra3oBoro 000pyA0BaHUS C
NPUMEHEHUEM CIIeUATBHBIX MOYJIEH CUCTEM
ABTOMATHU3UPOBAHHOTO MPOCKTUPOBAHHUS
(CAIIP) na nmpumepe CAIIP DS SolidWorks.
[Ipoune KOMIBIOTEPHBIC METOJIbI U TEXHOJIOTHH
aHaJM3a U ONTHMU3AIMN KOHCTPYKINH
He(Tera3oBoro 000pyA0BaHUs
(cnemmmanmm3uposannoe [10 Euler, Autodesk
Simulation Multiphysics)

3amura 1abopaTopHBIX padoT
IIpesenTanus

TectupoBanue

OK3aMeH




3. IIkaja oueHUBaAHUA

[Topsimok opraHu3alMyi OLEHUBAHUS PE3yJbTAaTOB OOYYEHHsS] B YHHMBEPCUTETE pErilaMEeHTHPYETCS OTAENbHBIM JIOKAIbHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OIleHHBaHUS pe3yJIbTaTOB 00y4YeHUs: B TOMCKOM MOJNUTEXHUYECKOM yHHBepcuTeTe (Cructema olleHUBaHMA)» (B IEHCTBYIOLICH peIakiin).
Hcnonp3yeTrcst OalibHO-pEUTUHTOBAs cHCTEMa OLICHMBAHMS pe3yibTaToB oOydeHus. MToromas oneHka (TpaAMLMOHHAs W JIMTEpHas) MO BUIAM
yuebHoil nesrenbHOCTH (M3ydyenue aucuumnd, YMUPC, HUPC, kypcoBoe NpOEKTHpOBaHUE, MPAKTUKU) ONpEeAeNseTcs CyMMOW OayuioB IO
pe3ysibTaTaM TEKYILIEro KOHTPOJIS U MPOMEXKYTOYHOU aTTecTalluu (MTOroBasi peiTUHroBasi oueHka - MakcumyM 100 Ganos).

Pacnpef_(eneHHe OCHOBHBIX H JOIOJHHUTCIIBHBIX 0anaoB 3a OLCHOYHBIC MCPONPUATUA TCKYHIETO KOHTPOJIA H HpOMe)KYTOQHOﬁ aTTeCTalluu
YCTaHaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIUHBI.

PGKOMGH}IyeMaSI mKajga ajst OTACIBbHBIX OIICHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOTO U TCKYHIETO KOHTPOJIA

% BBINOJHEHUS CooTtBeTcTBHE
3aaHust Tpanuuuom{oﬁ OLICHKEe Onpeueﬂeﬂue onenKH
90%+100% «OTnuuHO» OTin4HOE MOHMMAaHKE NPeAMEeTa, BCECTOPOHHUE 3HAHMS, OTIIMYHBIC YMEHUS U BIaJICHUE ONBITOM MPaKTUYECKON AEATENbHOCTH,
HEOOXOAMMBIE PE3yJIbTaThl 00yUeHHs ChOPMHUPOBAHBI, X KAUeCTBO OIEHEHO KOJIMYECTBOM 0alIoB, OJIM3KUM K MAKCHMAJILHOMY
70% - 89% «Xopormo» JlocTaTo4HO MOJHOE TOHMMAaHHUE MPEAMETa, XOPOIIUE 3HAHUS, yMEHHS U OIIBIT IPAKTUYECKOHN JIESITeIbHOCTH, HEOOXOMMBbIE PE3YJIbTAThI
00y4eHust chOpMUPOBAHBI, KAYECTBO HH OJHOTO M3 HUX HE OLCHEHO MUHUMAJIbHBIM KOJIMYECTBOM OaiioB
55% - 69% «YmoBIL.» [TpuemneMoe MOHMMAaHUE MTPEAMETA, YAOBICTBOPUTEINbHBIC 3HAHNS, YMECHUS U OMBIT NPAKTHYECKOH AEATEIBHOCTH, HEOOXOIUMBIE PE3yIbTaThI
00y4eHust chOpMHUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLICHEHO MUHHUMAIBHBIM KOJIMYECTBOM OAJJIOB
0% - 54% «Heynosu.» Pe3ynpTaTsl 06y4eHHs] He COOTBETCTBYIOT MUHUMAIIFHO JOCTATOYHBIM TPeOOBAHUAM
IMxana JJIA OLICHOYHBIX MepOHpI/IHTI/Iﬁ OK3aMCHa
% BBINOJTHEHUS JK3aMeH, CooTBeTCTBHE
3aJaHuii IK3aMeHa 0211 TPaMLHOHHON OlleHKe Onpeneaenue onenkn
90%+100% 18 +20 «OtnuyHO» OTIM4HOE NOHUMAaHKE TIPEAMETa, BCECTOPOHHUE 3HAHUS, OTJINYHBIE YMEHUS U BIaJE€HHE ONBITOM NIPAKTHYECKON AEATENbHOCTH,
HEOOXOAMMBIC PEe3yNbTaThl 00y4eHHs CPOPMHUPOBAHBI, MX KaUECTBO OLICHEHO KOJIMYECTBOM OaJUIOB, OJM3KHM K MAKCHMAIEHOMY
70% - 89% 14+ 17 «Xopomo» JlocTaTo4HO MOJIHOE TOHUMAaHUE NPeIMETa, XOPOILHE 3HAHUS, YMEHHS U OIIBIT IPAKTHUECKOH NeITeIbHOCTH, HEOOXOANMbIE
pe3ysbTaThl 00yueHHs chopMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OIICHEHO MUHUMAJIbHBIM KOJMYECTBOM 0alioB
55% - 69% 11+13 «Y 1OBIL.» [TpuemneMoe NOHUMaHKE MPEJMETa, YAOBIECTBOPUTEIbHbIC 3HAHHSI, YMEHUS U OIBIT MPAKTHYECKOH AEATEIbHOCTH, HEOOX0IUMBbIE
[pE3YIbTaThl 00YIEHHSI CHOPMHUPOBAHBI, KAYIECTBO HEKOTOPHIX M3 HUX OI[CHEHO MUHUMAJIbHBIM KOJMYECTBOM OaIIIOB




0% - 54% |

0+10 |

«HeynoBin.»

PeSy.Hl)TaTBI o6yquI/m HE COOTBETCTBYIOT MUHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/I${M

4. IlepeuyeHb TMNIOBBIX 3aJaHUH

OueHo4HbIe .
Nen/m I[IpuMepsI THNOBBIX KOHTPOJIBLHBIX 3a/1aHUIT
MEpOnpHsITHSI
Paznen 1 «Beenenne. OcoOEHHOCTH ITpoIecca IMPOSKTHPOBAHKS O0BEKTOB (37IEMEHTOB 000pynoBaHus) HeTera3oBoi oTpaciy. AHaIN3 METAIUIOKOHCTPYKIUH He(TEra3oBon
orpaciu. TenaeHImn nHXuHApHHTa B Poccnu 1 B Mupe»
Bonpocsr:
1. KakoBo TexHHKO-3KOHOMUYECKOe 3HaueHue obecrieueHns 3h(HheKTHBHON HaAEKHOCTH U IOJATOBEYHOCTH MAIIHH JUIS Pa3BUTHS He(hTera3oBon
1 Onpoc oTpacnu?
P 2. Kakue kputepun SKCITyaTallMOHHBIX CBOMCTB TEXHOJIOIHYECKOT0 000py10BaHHs BbI 3HaeTe?
3. IToyemy npu BEIOOpE TEXHOIOTHYECKOTO 00OPYIOBAHUSI €IIE Ha CTaJiH IPOESKTHPOBAHMS 3aKJIaIBIBAIOT CBOWCTBA OATOTABIMBAEMOI Cpeabl?
4. Kakue BbI 3HaeTe MPOTPaMMHBIE TPOAYKTHI JUIsl PEIICHHUS 3a/1a4 POSKTUPOBAHNUS?
Teoperuueckoe 3ajaHue
Ne Bonpoc Bapuast otBeTa
BepHo 1u yTBeprKA€HHE, YTO J[Ba CBOWCTBA HAJIGKHOCTH, O€30TKa3HOCTh — BEpHO
1 PEMOHTOIPUTOTHOCTD, OTPAKAOT KOMIUIEKCHBIH TTOKa3aTeNb
k03 dunment roropaoct Kr? HCBCPHO
. . . 6e3omacHOCTH
CocTaBHOI 4aCTBIO KaKOTO CBOWCTBA TEXHUYECKON CUCTEMBI SIBIISIETCS
2 HaJIC)KHOCTHU
0e30TKa3HOCTH?
I0JIE3HOCTH
2 TecTupoBanue 3 Kak coenHeHbI 371eMEHTBI B TEXHUUECKOH CHCTEME, BEPOSITHOCTD napajuIebHO
6e30TKa3HON paboThl KoTOopoi Q(t) paBHO Mpou3BeaeHNUIO Q;? TIOCJIEIOBATEIIBHO
HapaboTKy JI0 OTKa3a MHOTUX HEBOCCTAHABIMBAEMbBIX
. 3JIEMEHTOB 000pyJOBaHHUS
Kakoii 13 yka3aHHBIX BapHaHTOB JI0CTATOYHO XOPOILO OMHICHIBAET "
4 N HapabOTKy MEXy COCETHUMH OTKa3aMH IIPU MPOCTEHIeM
9KCTIOHEHIIHAIBHBII 3aKOH?
IIOTOKE OTKa30B (I10ciIe OKOHYaHUsI IEpHOia IPUPadOTKH)
BpEMsI BOCCTAHOBJICHUS IIOCIIE OTKAa30B
5 BepHo 11, 4TO BUABI NCTIBITAHUIN MAIIWH MOAPA3AEIAIOTCS Ha 3aBOJICKHE BEPHO
(pecypcHBI€) M 3KCIUTyaTallnOHHbIE? HEBEPHO

Paznen 2 «IIporpaMmHBIi KOMIUIEKC MeTo/1a KoHeuHbIX a1eMeHToB ANSYSS. IpeactaBinenue Bo3moxkHOCTEH pacdeTHbIX Moayieid. APDL. Cpexa ANSYS Workbench. Ocobennoctu

onrumMu3anuid B ANSYS.»

3

Kontponbnas
pabota Nel

Ne Bapuanra

TeopeTuueckas 4yacThb

HpaKTI/I‘-IeCKaSI 4acCTb

1. Omnwummre 6a30BBIC TTOAXOIBI K
ABTOMATU3UPOBAHHOMY
MIPOEKTUPOBAHHUIO.

2. Merox KOHEUHBIX 3JIEMEHTOB, CYTh
METO0J1a, MaTeMaTHKa METOo1a.

3. KoHCTpYyKTHBHBIC 0COOSHHOCTH

OTpACIIH.

MatemaTideckuii ammapaT it 00paOOTKU CITyYalHBIX BEMYHH, CPETHEE
apu(MeTHuecKoe 3HaUeHHe, pa3Max, CpeJjHee KBaJpaTHIecKoe OTKIOHEHHE KaK Mepa
paccerBaHUs CIy4afHOM BETMYHHBI.

[TpuBenure GopMyIBI ¢ TOACHEHUSIMH /ISl TEXHOJIIOTHYECKOTO 00BEeKTa HeTera3oBoit




000pyIOBaHUs CUCTEMBI cOopa 1
MMOJITOTOBKK HeTH (Tasza).

3amuTa
nabopaTopHOH
pabotsr Nel
«OcBocHue
OCHOBHBIX
onepanuit
TPEXMEPHOTO
TBEPAOTEIBHOTO
MOJICTTHPOBAHUS B
nporpamme DS
SolidWorks,
KOMIIAC 3D,
ANSYS»

3amanue:

1. ITocTponTs MOJETH ABYTaBpa C MOMOIIBIO ONIEPAIIMN BBIIABIMBAHMA 110 3aaHHBIM pa3Mepam. JnnHa nsyTaspa coctasiser 1000 Mm.

40

s

2. ITocTpouTs MOZENE U30THYTOTO MIBEILIEPA C MOMOIIBIO KHHEMATUYECKON ONEpalvy MO 3aJaHHBIM Pa3MepaM.

3. MIOCTPOHUTH MOJIEJIB IIepa JIONIATKU KOMIIPECccopa ¢ IIOMOLIBIO OIIEpaliy 110 CEYSHHSM I10 3alaHHBIM pasMepaM. Hemocraromue pa3meps
MOKHO BBIOpaTh IPOHU3BOJIBHO, COXPAHs CXOACTBO BHEIIHEr0 BUA JIOMATKH. PaccTosiHue MeXy IIOCKOCTSIMH KOPHEBOTO




nepudepuiiHoro ceuenus cocrasisier 200 MM.

3ammra
nabopaTopHoOn
paboTer Ne2
«OcBoeHune
OCHOBHBIX
OyieBBIX
onepauuii B
nporpamme DS
SolidWorks,
KOMIIAC 3D,
ANSYS»

Bonpocsr:
1. OnuumTe onepanuo «BblIaBINBAHUEY.
2. OnuumTe oneparuo «BpalleHHe».
3. OnummTe KHHEMAaTHIECKYIO OIIEPaITio.
4. OnummTe OMepanuio K10 CEYCHUIM.
3amanue:
1. JIOCTPOUTBH MOJIEINb TIepa JIOTIATKH KOMITpeccopa 1o 3aaHHbIM pa3Mepam. [lonka mony4aeTcs onepanyei BparieHus Ha 60 1 uepTuTcs B

KOPHEBOM CEUECHHUH JIONATKU. PaccTosHIE 10 OCH BpallleHUs OT HIKHEN YacTU MOJIKH — 747 MM. XBOCTOBUK YEPTHTCS HUKE MOJIKH 110
3aJaHHBIM pa3MepaM. BrinaBiuBaHHe XBOCTOBHKA OCYIIECTBIsETCA ¢ QyHKIUEH «depe3 Bcey. Jlanee Bce 00beANHACTCS € IOMOIIBIO OYJICBOH
onepanuy «OObeIMHEHUEY.




Bomnpocsr:

1. OnuimTe oNepatuio «IepeceueHus.
2. OnuImmTe ONepanuio «BEIYCTaHUY.

3. OnuumTe onepanuo «00bEJUHEHHSD).




Pasnen 3 «IIpumep aHam3a U ONTHMHU3ALHMH JIEMEHTOB KOHCTPYKIHI He(hTera3oBoro 000pyA0BaHusI C IPUMEHEHHEM IPOrPaMMHOT0 KOMILIEKCA METO[a KOHEYHbIX SJIEMEHTOB
ANSY'S Mechanical. Pacuer HanpspkeHHO-Ie)OPMUPOBAHHOTO COCTOSIHHSI DJIEMEHTOB KOHCTPYKIIH.)»

6 Kontponbsnas Ne Bapuanra TeopeTnueckas 4acTh IIpakTuyeckas 4acTh
pabota No2 1. Cyrts xonnenuun «IIpoexTupoBanue uznenuit Ha
OnuIIUTe ¢ MOSCHEHUSAMH JICBATH IIATOB PEIICHUS 3a7aul
OCHOBAHHU PE3yJIbTATOB HHKEHEPHBIX PACUECTOBY.
N “ HaTpsHKEHHO-Ie(OPMUPOBAHHOTO COCTOSTHHS JIEMEHTOB
1 2. IudpoBoif TBOWHUK: CO3[aHUE, OTIPEACICHNE, CYyTh METO/Ia M
N TEXHOJIOTHYeCcKOro obopynoBanus Hedrerazopoii orpaciu B [1K
3. TlepemeHHbIC IPOEKTA - TAPAMETPhI IPOSKTHOH pa3paboTKu
MKDS ANSYS.
B I1IK
7 3amura 3anaHue:
n1a00paTOPHOIA 1. HMIOPTHPOBATH MOJIENb paHee moctpoeHHoi B CAD-mporpamMMe AByTaBpOBOI OaKK, IPOM3BECTU PACUCT HA MPOYHOCTh M KECTKOCTh O]
pabotsr Ne3 JeiicrBueM ecnu Beca P = 5 ToHH. MaTepuan JoHxkepoHa — cTajib. Harpyska u Bec MOTyT MEHSTBHCS B 3aBUCUMOCTH OT 3a/laHMUs.
«Pa3paboTka
" S TES) . o lslx
MepOHpI/I}ITHI/I 10 i@ wn b Bu Owem Gesmans Cowc Quo Gewa EGvoren o | e 6t vew trts Toda teb || @ | Jsove AW DN @- Wi [TAY L BREB @ SQQQFAARME (O
SHISREH L SAISE 00 BONNEQ AAIQTEE 5)H0 5 D00 ]« - E 8 e R I S
O6CCHC'-ICHI/110 B T =T T IR PRSI i e e P
TIPOYHOCTH U
JKECTKOCTH
JIByTaBpOBOH
GanKu» - T
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Bompoc:
Ha OCHOBaHHUHM pacyeTa, IPOaHAIN3UPOBaTh, KAKYI0 MAKCUMAJIbHYIO Harpy3Ky MOJKET BBIIEPKaTh AJIEMEHT KOHCTPYKIIMH ITPH Pa3HBIX 3amacax
MIPOYHOCTH JJISI U3/IENHSI.

Paznen 4 «I'eomeTpryeckast ONTHMHU3ANHNS 3JIEMEHTOB KOHCTPYKIMH HE(Tera3oBoro 000py10BaHus C IPUMEHEHHEM CIEINAIbHBIX MOLYJIEH CHCTEM aBTOMaTH3UPOBAHHOTO
MIPOEKTUPOBAHUS Ha IPAMEPE

00opyo

CAIIP DS SolidWorks, ANSYS. IIpoure KOMIBIOTEpHBIC METOABI M TEXHOJIOTHU aHAIN3a U ONTHMH3aLHN KOHCTPYKIHMI HedTera3oBoro

BaHus (cnenuanusuposanaoe [10 Euler, Autodesk Simulation Multiphysics)»

9

3amura
J1a00paTOPHOIA
padotsr Ne4
«OcBoeHHEe 0CHOB
TEMIIEPATYPHOTO
pacuera u
COBMEIIIEHHOTO
TEPMO-
KOHCTPYKIIMOHHO
ro aHaju3a B
nporpamme
ANSYS
Workbench»

3ananue:

1. IPOBECTH TEMIIEPATyPHBIH pacueT CTEHbI U OIIPEeNIUTh TEMIIEPaTypy Ha ee BHYTPEHHEH MOBEPXHOCTH, €CIIU TeMIlepaTypa Ha yJuie tHap = -
30° C, TemMmeparypa Bo3ayxa B KOMHaTe coctasysieT tkoMu = 22° C, Ko3()(pUIHEHT TEMIO0TAAYH 110 TPAHUIIE BO3LYX — INIaaKas IOBEPXHOCTD
pasen k = 25 Br/m* x °C. ITapaMeTpsI cTeHEL: BEIcOoTa b = 2,5 M, Tommmaa h = 100 MM, mmuHa | = 6M. Matepuai cTeHbI — GETOH.
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10 3amura 3ananue:
nabopaTopHoOn 1. Ha ocHOBaHWHM NpoBeaeHHOT0 B JIPNeS TemMneparypHoro pacuera onpeaeauTh MOTpeOHYO TONIIMHY OETOHHOW CTEHBI C YCIOBHEM, YTOOBI
paboThI Ne5 TeMIepaTypa Ha BHYTPEHHEH ee moBepXHOCTH cocTtaBmia t BHYT = 17 +19 C . [IpoaHanu3upoBath BCe MaTepHalibl B OMOIHOTEKE JICMEHTOB
«Pacuer General materials ¥ mpeAnokuTh Oosee MPEANOYTHTENBHBIN C TOYKH 3PSHUSI TEIIONPOBOIHOCTH MaTepHaja U PacCUUTaTh IOTPEOHYIO
NOTpeOHOM TOJIIIMHY CTEHKH I HETO.
TOJIINHBI CTCHEI
Ha OCHOBE
pe3yabpTaToB
TEPMHUYECKOTO
aHaJIM3a»

11 [Ipe3enTanus IIpe3enTanysi NpoOBOJIUTCS MO TEMaM KYpPCOBOIO MPOEKTA.

12 OKk3aMeH Bonpocs! Ha 3K3aMeH:

1. Meronosnorusi U CTaANHHOCT IPOEKTUPOBAHUS MAILIUHBI.

2. OmnpexeneHre MamHbl. BUabl 00IIECTPOUTENBHBIX U CHECIUATBHBIX MAIIHH.

3. Maremarnueckui anmapar Juist 00paboTKH Cy4ailHbIX BEIMYKH, Cpe/iHee apupMeTHUECKOe 3HAUCHHE, pa3Max, CpeJHee KBapaTHIecKoe
OTKJIOHEHHUE KaK Mepa pacCeUBaHUs CIIy4aifHOW BETNYHHEL

APDL (ANSYS Parametric Design Language), ucropus si3plka mporpaMMHpPOBaHHs, TPUMEHEHHE

CucremHBIN aHann3, KO3Q(OUIMEHT BapHaluy, XapaKTePU3YIOIINI paccenBaHne CITy4ailHOW BETMUUHBI C YIE€TOM CPEIHEH BEIINYNHBI.
O06ocHy#Te TPHUYMHBI OOJIBIION BapHaOEIbHOCTH COBPEMEHHBIX TEXHOJIOTHUECKHX CXEM cO0pa, MOJATrOTOBKH, TPAHCIIOPTA M XPaHEHHSI.
Ocob6ennocty ontuMu3anui B ANSYS.

OCO0CHHOCTH MPOSKTHPOBAHMSI TEXHOJOTHYSCKOr0 000py10BaHus He(hTera3oBOi OTPACIIH.

PRI

5. Meroanuyeckue yKa3aHus 10 Npoueaype OLeHUBAHUS




Ormpoc

Omnpoc cTyZEHTOB IIPOBOJUTCS ISl OLIEHKH OOIIEro ypoBHs KOMIETeHIUH, copmupoBanHbIX panee B 1 cemectpe OOII o
Hanpasinenuto 21.04.01 «HedrerasoBoe nemno» B paMKax IOHAMaHUS IIEPBUYHBIX BOIIPOCOB O CBOWCTBAX HE(TH M Ta3a,
MEeTOoJIaX MPOSKTUPOBAHUS], 3HAHUH CIIEHUATM3UPOBAHHOTO IIPOrPAaMMHOT0 00ecTeueHHSI.

3amura 1abopaTopHBIX paboT

3amurTa J1abopaTopHBIX PabOT MPOBOAUTCS BO BPEMs Ay JUTOPHOM U CAMOCTOSATEIBHOM PabOThI CTYICHTOB.

CryneHTHl BRIIOIHAIOT 33JaHNE, PACIIeYaTHIBAIOT OTYETHI M CIAIOT Ha MIPOBEPKY IpernoaaBareio. OTBEYaloT Ha BOIPOCH
npenoaasatesns. Beero 5 JIb.

[Ipwu BEIOTHEHNH BCeX 3aaHUH M TTOJTHOM OTBETE Ha BOIPOCHI MperoaaBaTels 3a ogny JIP crymeHTt momydaer 12 6ayios.
Bce Bompocsr st 3amuTHl 1a00paTOPHBIX paOOT MPEICTaBICHBI Ha caiiTe mpenoaaBates (pa3aen « Y 4e0HO-MeTOIUIeCKuit
MaTepuamy, noapasaen «MeToauvuecKkue YKa3aHus»), KOTOPBIA TOCTYIEH JIIsl CTYJICHTOB 110 CChLIKE:

https://portal.tpu.rt/SHARED/m/MKK

KonTponbHbIe paboThl

KoHTposibHbIe paboThI TPOBOAATCS Ha JEKLUUAX B TEUSCHHE 15 MUHYT M IIPH [TOJHOM OTBETE CTYJCHTOB Ha IIOCTaBJICHHbIC
BOITPOCHI, OLICHUBAETCS B 5 0AUIOB (BCETO 3aIUIAHUPOBAHO 2 KOHTPOJILHBIE PA0OTHI).

CTyI[eHTI)I TOTOBATCA HAa OCHOBE JICKIITMOHHOI'O MaTe€puaja, HOpM&THBHO-TCXHH‘ICCKOﬁ JOKYMECHTAIUU U IEPEYHS BOIIPOCOB
st KP1 u KP2, npuBeneHHoro Ha caiite npenoaasatens (paszaen «Y4eOHO-MEeTOJUYECKUI MaTepruain, ToApa3 ielibl
«Metoaueckne yKka3zaHusy, «JIeKun»), KOTOpsIil JOCTYIEH JUI CTYICHTOB IO CCBIIKE:
https://portal.tpu.ru/SHARED/m/MKK

TectupoBanue

TecTupoBaHue MPOBOANTCS B HavasIe JIEKIMH B TeueHne 1OMUHYT U ITpH TIOJTHOM OTBETE CTY/IEHTOB Ha ITOCTaBJICHHBIC
BOIIPOCHI, OLICHUBACTCs B 5 6ayIOB (BCEro 3aIllIaHUPOBAHO | TECTUPOBAHUE HA TEOPETUYECKUX MaTEePUA IO Passieny
HaJISKHOCTHU | JOJITOBEYHOCTH MaIlIMH U TEXHOJOTHYECKOTO 000PYIOBaHN).

CTyZneHTHI TOTOBSITCS. Ha OCHOBE JICKIIMOHHOTO MaTepualla, HOpMaTHBHO-TEXHUYECKOH TOKyMEHTAIMH, IPUBEIEHHOT0 Ha
caiiTe mpenoaaBaTes Mo CChIIKe:

https://portal.tpu.ru/SHARED/m/MKK

Tak ke TecTHpOBaHHUE MpexycMOTpeHo Ha 6a3e miatdpopmsl LMS MOODLE Bo Bpemst ayTHTOPHOH U CAMOCTOSITEIBHOM
paboTHI CTYIEHTOB. Bee mpeseHTauu CTyJeHTHI JOJDKHBI BBUIOXKHTD 10 CCBUIKE AJIEKTPOHHOTO Kypca

https://stud.Ims.tpu.ru/course/view.php?id=2743 (3aganue Moyns 2, HTOTOBbIH TeCT)

[IpesenTanmst (KOICKTHBHOE
3a1aHu€ C B3aUMHBbIM
PEIICH3UPOBAHUCM)

IIpe3enTarus NpoBOIUTCS BO BpeMs ay TMTOPHOM cTyneHTOB. CTyJEHTBI OTBEYAIOT Ha BOMPOCHI ApyT npyra. [lo
pe3yabTataM pabOThI CTYICHTBI MOTYT HOJIYYHUTh TOMOJHUTEIBHO 5 0aJIOB.

DK3aMeH

DK3aMeH B BHJIC OTBETOB Ha DK3aMCHAllUOHHBIC 6I/IJICTLI, TIEPEYCHb OCHOBHBIX BOIIPOCOB K KOTOPBIM ITPEACTABIISICTCS
IpenIoaaBaTCIICM.




