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BeepeHue

O nporpamme

CAE Fidesys — nporpaMMHbli1 KOMMIEKC MPOYHOCTHOrO aHanusa. KoMmnnekc nosponsieT npoBOAMTb PacyEThI
NS 3343y cnegywmnx TUNoB.:

®  CTaTMYeCKoe HarpyxeHwue;

® MHAMMYECKOE HArpyXeHue;

e 33[a4ya yCTOMYMBOCTH;

e  aHanM3 cobCTBEHHbIX YaCTOT;

® [apMOHMYECKMI aHaNu3;

®  pacyeT 3 PEeKTUBHbBIX CBOMCTB MaTEPUANOB;

e KOMOMHAUMA MOA Ha OCHOBE CMEKTPasbHOrO aHanu3a.

B coctaB komnnekca BxoauT nporpamma Fidesys Viewer, npefHasHayeHHas AN MPOCMOTPA M aHanusa
MONyYeHHbIX pe3yNnbTaToB:

e  BM3yanM3auUMM CKaNSPHbIX M BEKTOPHbIX MONEN;
e pabota ¢ dopmaToM SEG-Y;
® MOCTPOEHMSN rpadUKOB M anarpamMm

® [OCTpOEHUA 33aBMCUMOCTEN OT YaCTOTbl;

® dHa/n3a BPEMEHHbIX 3aBMCUMOCTEN.
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Mpucrynas Kk pabore

CucremMHble Tpe6oBaHKUSA

CAE Fidesys c camoro Havyana pa3spabatbiBaeTcs TakmMM 06pasoM, 4TO CUCTEMHble TpeboBaHMsa KOMMekca
HEBbICOKM: OH MOXeT OblTb 3anyleH Ha OOblIKHOBEHHOM MEepPCOHaNbHOM KoMmmMbtoTepe. [pu Hanuuumn B
KOMMblOTEPE OOHOrO M 0Gonee MHOroOSAEPHbIX MPOLECCOPOB  BblUMC/IEHUS OyayT aBTOMATMYeCKM
pacnapanneneHbl Ha Bce sigpa. HauuHaa c Bepcum 1.5, B 64-OMTHOM BepcuM MPOrpaMMHOr0 KOMMEKCa
LOCTYMHO pacnapaniefiMBaHne BblYMCIEHUIM HA HECKOSIbKO Y310B, 00beAMHEHHbIX B JIOKAJIbHYIO CETb WMAM
Knacrep.

MporpammHbit komnnekc CAE Fidesys npeabsBnseT cnefyolime MUMHUManbHble Tpe6oBaHMS K MPOrpaMMHOMY
obecneyeHuo n 060pya0BaHMIO.

AnnapamHtsie mpe6oeaHus

e [lpoueccop: Dual-core 1,7 Ty v BbiWwe.

e OnepatuBHas naMdTb: He MeHee 4GB.

e (BoboaHOE MecTo Ha ancke: 5 GB.

o Bupeokapta ypoBHa NVIDIA GeForce GTX 460 unum Bbiwwe.
o Pa3speweHune skpaHa: 1024x768 unu Bbiwe.

OHEPGMUOHHGH cucmema

MoLAepKMBAOTCA CeaytoLmMe BEPCUM ONEPALLUOHHBIX CUCTEM (64-pa3psaHble BEPCUM):

° Windows 7 Service Pack 1;

° Windows 8;

o Windows 8.1;

° Windows Server 2008 R2 SP1;
° Windows Server 2008 Service Pack 2;
° Windows Server 2012;

° Windows Server 2012 R2;

° Windows 10 ;

o Ubuntu 18.04

° CentOS 6;

° CentOS 7;

° Debian 9;

° RedHat 6;

° RedHat 7;

. Open SUSE Leap 15

o Alt Linux 7

° Alt Linux 8
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YcTtaHoBKa

Microsoft Windows

Monb3oBaTenb, yCTaHaBAMBAKOLWMIA MNporpaMMHoe obecrnevyeHne Ha MepCcOoHabHbIM KOMNbIOTEP, AOJIKEH
obnapatb npaBaMu agMuHMcTpaTopa Ha 3ToMm [MK. Ecnn Ha KoMnbloTepe yxe ycTaHOBNEHa Kakas-nmbo Bepcus
CAE Fidesys , BO BpeMs YCTAaHOBKM He LOMKHO ObITb OTKPbITO HM ofHOro okHa CAE Fidesys .

1. Ckauavite yctaHoBouHbI dann CAE Fidesys no ccoinke https://cae-fidesys.com u 3anyctute npouecc
YCTAHOBKM.

Ecnu Ha komneromepe ywe bbina ycmaHosneHa kakas-nubo eepcus CAE Fidesys, mo npu 3anycke ycmaHog8o4yHo20 ¢ana
bydem npednoxeHo ydanume ee uau OMMeHUMb YCMAHOEBKY.

2. B nossuBlieMcs okHe HaxxmMuTe Janee.
v YcraHoeka CAE Fidesys 3.0 = B

Bac npuBeTcTBYeT MacTtep
yctanHoBku CAE Fidesys 3.0

3Ta NporpaMia YoTaHoBwuT CAE Fidesys 3.0 Ha Baw
KOMMBKOTER,

Mepen HAYAN0M YCTSHOBKM PEKOMEHAYETCA 38KPEITE BCE
pabOTEHIWKME NPUNOHEHWA, ITO NOSBONHT NPOrpPaMMe
YCTEHOBKM 0RHOBMTE CMCTEMHBIE dainel bes nepesarpyski
KOMMEHITEDE.

HamMiTe kKHonky '[anes’ ANA NpoaomHeEHMA,

Lanee = | | OTMeHa

3. BHuMMaTenbHO 03HAaKOMbTECb C JIMLEH3MOHHbIM 40rosopom. Ecnu Bbl He cornacHbl C KAKUMKU-TMOO ero
MYHKTaMW, HAXXMUTE OTtMeHa. Ec/iv Bbl NOJTHOCTBIO COrNAacHbI C YCNOBUAMMU, HAXKXKMUTE I1pm-mma|o.



http://www.cae-fidesys.com/ru/download/login
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(*4 YecraHoska CAE Fidesys 3.0 = =

r) MiieH3MOHHOE COrNatEHMe

Mepen ycTaHoBKDH CAE Fidesys 3.0 o3HaKoMeTED ©
MMUEHZMOHHEIM COrNSWEHKEM,

lnA MEpEMELLEHMA N0 TEKCTY WCMONB3YATE KNaBwWwn «Fagellp= 1 «PageDowns,

MWLIEH3MOHHEIA [OMOBOP C KOHEYHRIM NONE30BATENEM A

BAMHO! BHMMETENEHD NPOYMTEITE HIKEMENOMEHHDE NEPED YCTAHOBKON,
KOMMPOBaHWEM, MCNONE30EaHMEN NPOrpaMMHOro obecneyeHAa CAE Fidesys, nanse
oMpeaeneHHorD Kak TIporpaMMHEl npoaykT ™, NMiobos Mononb3osaHWe Bami
MporpaMMHOro NPoayKTa, B TOM YMCNE Ero YCTEHOBKE M KONWPOBaHKME, 03HaqYaeT Bawe
COMNacMe Co BCEMM YCNOBMAMKM HACTOALLEND NMUEHIMOHHOMD J0M0B0Pa.

HacToAWMIA MMUEHSMOHHEINM 00M0B0P C KOHEYHEIM NONE30EaTENEM (ganee —
“NMUUEHZMOHHEIR 00roBop”) AENAETCA KOPMAWMYECKM 00ASETENEHEIM COMNAWEHWEN,
ZAMMHYEEMEIM MEXAY KoMOaHWeR DMIECUC (CoBOKYMHD MMEHYEMEIMK HKOMNEHMA W

Ecni Bbl NPMHUMAETE YCNOBMA COMNALWEHMA, HEXMATE KHOMKY < IpUHMMEKD =, YTobk!
YCTEHOBMTE MPOrpamMMy, HEoOX0AMMD NPMHATE COrNaWEHME,

Mullsaft Install System w2, 46, 5-Unicode

| < Hazan ” MpHHIAMERD | | OTtmena

4. BblbepuTe nanky Ans yCTaHOBKM Nporpammbl U HaxxmuTe Janee.

v YcraHoska CAE Fidesys 3.0 = =

r) BoiG0p Nanku yeTaHOEKM

‘ BribepuTe nanky anA ycraHosky CAE Fidesys 3.0,

Mporpamma ycTaHoeuT CAE Fidesys 3.0 B yasaHHyo nanky. YTobel yCTaHoBMTE
MPUNOMEHWE B APYTYHD NANKY, HEMMUTE KHOMKY «00300% W YKEMKTE 8. HEMMUTE KHOMKY
'Nanee’ ANA NPoAMITHEHMA,

Manka ycTaHoBKK

| C:'\Program Files\Fidesys\CAE-Fidesys-3.0 | Ofzop ...

TpefyeTca Ha oucke: 2.7 MalT
AocTynHo Ha Aucke: 537.9 Mait

Mullsoft Install Svstem v2,46,5-Unicode

< Hazan ” Hanee = | | OTmeHa

5. BseauTe HasBaHue nanku B MeHt «llyck», B KOTOpon ByaeT co3aaH ApAablK 4S9 3anycka nporpaMMol.
Ecnn Bbl He xoTMTe c034aBaTh Nanky B MeHt «[lyck», Bbibepute He cospaBatb Apnbiku. Haxmure
YcTaHOBUTD.
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v YcraHoska CAE Fidesys 3.0 = =
r\) MNamca &6 mero "Tyex™
BeifepuTe Nanky B MeHo Tlyok™ ANA PE3MELLEHWA APNBIKOE
MporpamMMel.

BribepiTe nanky B meHro Tlyck”, kKyaa OyayT NoMELEHEl ADNEIKIA NPOrpaMMel. Bl Takxe
MOETE BBECTH APYTOE MMA NAnKHM,

CAE Fidesys 3.0

1C MNpeanpuATHe 8 -
7-Zip

Accessibility

Accessories

Administrative Tools

AMSYS 19.0

CAE Fidesys 2.1

CAE Fidesys 2.2

CAE Fidesys 2020

CCleaner

DAEMON Tools Lite hd

|:| He cozpaBaTe ApnbIkK
Mullsaft Install System w2, 46,5-Unicode

< Haszan ” ‘j"craHoEM'rh| | OTmena

6. [lpouecc yCTaHOBKM MOXET 3aHATb HEKOTOopoe BpeMs. [locne 3aBepllieHMs YCTAHOBKM HaXMuTe
loToBo.

v Ycranoeka CAE Fidesys 3.0 = =

EHBEPI.IJEHHE paﬁnTu MactTepa
yctanoBku CAE Fidesys 3.0
YrTaHoBka CAE Fidesys 3.0 BeINONHEHS,

Has#mMuTe KHonKy <loToB0* ANA BEIX04a M3 NporpamMMsl
YCTAHOBKH,

< Hazan OTMEHE
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Linux

YcranoBouHbivi dann CAE Fidesys pna Linux poctyneH Ans ckaumBaHWsa TONbKO B HGpay3epe onepauMOHHOM
cuctemsl Linux.

1. Ckavavite yctaHoBOYHbIN daiin CAE Fidesys no ccoinke https://www.cae-fidesys.com.

2. HaxMuTe npaBoW KHOMKOM MbIWKM HA CKaYaHHOM (aine u BblbepuTe B OTKPbIBLUIEMCS KOHTEKCTHOM
MeHH nyHKT CBoKcTBa (Properties).

3. B oTkpbiBlueMcs okHe nepenauTe Bo Bknaaky lMpaea (Permissions) 1 noctaBbTe ranouky Paspewwutb
ucnonHeHue ¢aina kak nporpammel (Allow executing file as program). Haxxmute 3akpbitb (Close).

v FidesysBundle-1.5.16.290-R2-lin64-ru-sfx.run x

' Basic | Emblems || Permissions || Open With || Notes |

Owner: nm - NM

Access: Iﬂead and write "‘
Group: lnm !

Access: I MNone - ‘
Others

Access: I MNone - ‘
Execute: [%}Alluw executing file as program
SELinux context: unknown

Last changed: Nt. 28 HoAD. 2014 13:46:12

Help Close

4. 3anycTuTe yCTaHOBKY, ABaXAbl LLEKHYB MbIWb Ha (aine ycTaHoBwmKa. Mpu noseneHuu
AManoroBoro OKHa HaXXMUTe KHOMKY BbinonHutb B TepMuHane (Run in terminal):
'

b x

Do you want to run "FidesysBundle-1.5.16.290-R2-
lin64-ru-sfx.run", or display its contents?

"FidesysBundle-1.5.16.290-R2-lin64-
ru-sfx.run” is an executable text file.

I Run in Termi.nalil Display ‘ I Cancel ‘ I Run

AxkTuBaums 1 NpobHbIN Nepuop,

Mpn nepBoM 3anycke npenpoueccopa nosenseTcs OkHO JluyeHsupoeaHue Fidesys C npennoxeHvem
nNpnobpecTy NNLEH3UIO UM aKTUBMPOBATb NPOOHLIM NepUoA.



https://www.cae-fidesys.com/
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lpo6Helii nepuod

[nutenbHocTb npobHoro nepuopa coctaenser 30 OHeW, KOTOpble OTCYMTHIBAKOTCS C MOMEHTAa aKTMBaLMM
npobHoro nepuopa. MpobHbIM nepuoa npeaHasHayeH AN 03HAKOMIEHMSI C NPOAYKTOM M He npeAHa3HavyeH
ANS npoBefeHus NobbIX KOMMEpYECKMX PacyETOB (CBSA3aHHbIX HAMPSAMYK WMAM KOCBEHHO C W3B/IEYEHMEM
Bbiroabl). MNpo6HbIM Nepruos HEBO3MOXHO aKTUBMPOBATb HAa BUPTYaslbHOM MalmHe, Takxke npobHas Bepcua He
npegHa3HayveHa i paboTbl Yepes yaaneHHbii pabounin cTon.

Ytobbl akTMBMpOBATh NPOOHLIN Nepunoa, HaXXMUTE B CTApTOBOM OKHe KHOMKy Mpo6HbIi nepuog.

[o Tex nop, noka nporpamma paboTaeT B NpobHOM pexunme, okHO JluyeHsuposaHue Fidesys 6yneT nosBnaTbCa
NpyM Kaxaom 3anycke. YTtobbl nmpomomkaTb paboTaTb B NPOOHOM pexume, CnepyeT HaXmmatb KHOMKY
MpoGoBatb.

Akmueauyus
Y106bl aKTMBMPOBATH MPOAYKT:

1. Haxmure B okHe JluueHsupoeaHue Fidesys kHONKYy AKTUBUpPOBaTb.

2. Bbibepute Y meHs Het ¢aiina V2C u Haxxmute CreHepupoBatb C2V. OTKpoeTcs CUCTEMHbIV auanor
coxpaHeHus danna. Coxpanute dann C2V n nepepavite nobbiM yoobHbBIM CNOCOOOM B OpraHM3aLmio,
B KOTOpOW npuobpeTtancs NpoayKT.

3. B oTBet Ha 310 Bam 6ypeT BbiC/IaH dann € KNOYOM akTMBaumm ¢ pacwupermnem V2C. Monyuns dann
V2C, Bbibepute Y meHs ectb ¢ain V2C u Haxxmute Mpumenutb V2C. Bbl yBMAUTE CUCTEMHDBIV Auanor
OTKpbITMS Parina. YKaxuTte B HEM NyTb K nonyveHHoMy danny V2C.

FIDESYS

() ¥ menn HET daiina V2 C

CreHepuposate C2V

(@) ¥ Menn eCTh daiin V2T

MpuMeruTe V2T

@ 2020 000 «Pupecuce. Bce npasa 3awMweHs. www.cae-fidesys.com

4. Baw npoayKT akTUBMPOBAH.

I'IpM ncnonb3oBaHnn USB-kntova akTMBALMSA BbIMONHAETCS aBTOMATUYECKM.
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NHdopmaumnsa o npnobpeTEHHOMN NULLEH3NK

Boibpas B rnaBHoM MeHio lMomowp — O nporpamMMme, Bbl yBMAMTE OKHO C MHMOpPMauuen, B KOTOPOM
MOKa3blBAKTCS:

e [lonHbI HOMEpP BEPCUM NPOrPaMMbl;
e  Tun NMLEH3MUN U CPOK €€ OKOHYAHUS;
o  (CnMCOK BO3MOXHOCTEN, [OCTYMHbIX B MPUOOPETEHHOM NTULLEH3UN.

YpaneHue
MNonb3oBaTenb, yoangwlmii nporpaMMHoe obecneyeHune, fomkeH obnagate NpaBamMu afMMHUCTpaTopa.

MNepen yoaneHMem nporpaMMHoro obecnevyeHms HeobXxooMMO 3aBeplIMTb paboTy BCeX 3aMyLLEHHbIX KOMWM
NpUNoXeHns: Kak npenpoueccopa (Fidesys), Tak u noctnpoueccopa (Fidesys Viewer).

[na ypaneHus nporpamMMHOro naketa Bougute B [laHenb ynpasneHus Windows u Bblbepute nyHKT
Mporpammbl U KOMNOHeHTbI (B cTapbix Bepcuax Windows YcraHoBKa M ypaneHue nporpamm). B cnvcke
yCTaHOBJIeHHbIX Nporpamm Bbibepute CAE Fidesys #.#.#.#, roe #.#.## — HoMep Bepcmu nporpammel. Haxxmurte
Ha Heé NpaBoOM KHOMKOW Mbiwn U BbibepuTe Yaanutb/U3meHuTb. [MoaTBEpAMTE CBOM HaMepeHus, HaXaB B
OTKPbIBLIEMCS OKHE KHOMKY YAanuTb.

YoaneHue npo2pammsl He enedem 3a cobol yoaneHue OGHHbIX 0 €€ aKmueayuu.
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O6wMue cBeaeHUs 0 nporpamme

CTpykTypa nakera

MakeT CAE Fidesys coCTOUT 13 TpeX OCHOBHbIX KOMMNOHEHTOB:
o Fidesys — npenpoueccuHr u npoBeaeHue pacyeTa;
e FidesysCalc - npoBeneHne pacyeTos;

o Fidesys Viewer — NoCcTpOLECCUHT U aHaNW3 pe3ynbTaToB;

3anyck nporpaMMHOro obecneyeHus
MporpamMMy MOXHO 3anycTUTb ABYMS CNocobamu:

e yepes MeHK «llyck» (ecnm npm ycTaHoBKe Ob110 BbIOpAHO CO3aaHMe ApnblkoB B HEM): BbIOpaTh Fidesys
B Marnke, Kyaa bbi1a ycTaHoOBeHa NporpamMma);

e yepes nobon dannosbli MeHepxkep ang Windows m3 katanora, Kyaa 6bina ycTaHOBAEHa nporpamMma
(no ymonuanuio C:\Program Files\Fidesys\Fidesys-3.0): 3anyctutb dann fidesys.exe (Haxogutca
B nanke preprocessor\bin).

Ha oaHomM MK MOeT 6biTb 04HOBPEMEHHO 3aMyLLEHO HECKOJIbKO IK3EMMISPOB NPOrpaMMbi.

Ecnv ans nporpamMmbl akTMBMpPOBAHA KOMMepYecKkas NMLEH3us, TO Mocae 3anycka nporpamMMbl NOSBASETCS
rnaBHOe OKHO nporpammbl. Ecnu akTMBMpoBaH NpobHbIV nepuop, nossngseTcs okHO JluueHsuposaHue Fidesys,
B KOTOPOM C/lefyeT HaxaTb b0 KHOMKY AKTUBMpPOBaTb, 4UTOObI NpuobpecTy nuUeH3uio, NMBO KHOMKY
Mpo6oBatb, 4TOOLI NPOAOMKMTL pabOTy B NPOGHOM pexume U NepenTu K rMaBHOMY OKHY NpOrpammbl.

naBHOE OKHO nporpamMmbl

CAE Fidesys wWMeeT MHTYMTMBHO MOHSATHbIA rpaduyecknini MHTepdenc, ¢ NoOMOLLb KOTOPOro nosib30oBaTesb
nosyyaeT AOCTYN K PYHKUMOHANY NakeTa M MOXET NO3TAMHO BbINOAHATb NOJHbINA LUK NPOBeAEHMS pacyéTa.

B B s Beememse Ceveemes e e

Ow—
DOUNTZ ORRE? a0 909000 LERAPNIEOT s iRal. sPSl s + UL LEPw I BAL -
e ..
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o
Pa6ouas o6nactb (1) npencraBnser co6oi OkHO 0TOOpaXKeHUss MoAeNr U BU3YyanbHbIX 3QPEKTOB.

FnaBHoe MeHI0 (2) BKAOYaeT B cebq cTaHAapTHbie onepauun paboTel ¢ dainaMm U NpoekTaMu, ynpasneHue

pexXMMaMu BM3yanu3auuum MOLENEen, HACTPOMKM OTOOpaXkeHus NaHenew, CnpaeBky M T.N. QYHKUMOHAN,
[OCTYMNHbIN B PACKPbIBAIOLLMUXCSH MYHKTaX MEHIO.

MHcTpyMeHTbl (3) BKNOYalOT B cebs AepeBo OOBLEKTOB reOMETpUM, a TakKe MHCTPYMEHTbI ANs aHanu3a
reoMeTpum 1 CETKM.

MaHenb koMaHp (4) comepXuT GONBWKMHCTBO KOMaHA, Ans paboTbl ¢ nporpamMmoit. KHonku oTobpaxeHus
naHenen pacnonoXeHbl B NIOMMYECKOM MOPAAKE, YTO MNO3BOMSET MNO3TANHO BbINOAHATL MOMAHBIA LMKA
npoBeaeHust pacyéTa.

MaHenb uHcTpyMeHTOB (5) COoEpPXUT KHOMKM ANS BbI30BA KOMaHA, KOTOpble Hanbonee 4acTo MCMOMb3YHTCS
npu pabote ¢ nporpamMmMoi.

CrpaHuua CBOMCTB (6) CNY>XMT AN OTOOpaKeHMs CBOMCTB BblaeNieHHOro obbekTa B paboyeit 061actu akpaHa
Wnu B gepese 06bEKTOoB.

KoHconb (7) ucnonb3yetcs ans seoaa komaHa, CAE Fidesys v BbiBoaa coobLeHM Nonb30BaTento.
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UcTopusa sepcuii

Bepcus 3.0
Beinywera: maii 2020

JononHeHus u ynyuwenns GpyHKUMOHaNA:

e [JlobaBneH reHepaTtop HECTPYKTYPUPOBAHHbIX rEKCa3ApaNbHbIX CETOK M CETOK C npeobnagaHuem
rekcasgpos.

e YnyJylieH anroputM Ans NoCTPOEHMs TPEYrofibHOM U TeTPas3ApasibHOM CETKM.

e Jlo6aBneHbl HOBble METOAbI ANS OLEHKM Ka4yecTBa CETKM.

e [lobaBneH HOBbIN MHCTPYMEHT ANS NMOMCKA NepeceyeHunin CeTku.

e B03MOXHOCTb NOCTPOEHMS reoMeTpumn U3 HabopoB y3NoB.

o (CoxpaHue JaHHbIX O KayecTBe Mpu IKCNOPTE CETKMU.

o (Co3paHue 3n1eMeHTOB «NPU3Ma» Ha OCHOBE TPEYro/ibHbIX 3IEMEHTOB.

e  (OYyHKUMKM NOCTPOEHUS CETKMU Tenepb BKOYaeT B cebs anroput™m Sculpt auto hex.

e 33JaHue 3aKOHa NIACTUYeCKOro TeyeHus Npu nomowm rpaduka Hanpskenue/dedbopmauus.

e Peanu3oBaH CNeKTpasbHblii METOL PELIEHUS NTMHEMHBIX AMHAMMYECKMX 3a4a4,MCMNOMb3YOWMIA CNEKTP
peakuuu.

[o6aBneHbl HOBbIE BUAbI FPaHUYHbIX YCII0BUIA:

e KecTkue CBS3U (ABUXEHWE abCONMOTHO TBEPAOro Tena).
e [paHuyHoe ycnosue NctouHmk Tenna, O6beMHbIN MCTOYHMK Tenna, MNoToK XMAKOCTMU.

[ononHeHus u ynyyweHus B npenpoueccope:

e [lo6aBneHa BO3MOXHOCTb pefaKTMpoBaTh Matepuan u3 [lepesa.
e MoaepHM3NpPOBaHblI MUHCTPYMEHTbI Ansi paboTbl C reoOMeTpuUen.

[lononHeHna u ynyyweHna B nocTnpoueccope

o [lo6aBneH dunbtp KoMbuHaumsa mMoa.

Bepcus 2.2
BoinyweHa: okmsbps 2019

JononHeHus u ynyuweHmua GpyHKUMOHana:

e [lobaBneHa BO3MOXHOCTb NpoBeLEeHNS pacyeToB cocTaBHbix CAD-Mopeneit ¢ 3a3opaMu/Haxnectamu
MeXay Tenamu Nis BCeX TUMOB aHanM3a, BKIoYas AMHAMUYECKUIA NPAMbIM MHTEFPUPOBAHUEM.

e [lobaBneHa BO3MOXHOCTb M3MEHEHMS CBOMCTB MaTepuanoB B 6/10kax NPy MHOIOLIAroBOM
Harpy>xeHum.

e [1nq 6an0YHbIX 3/1EMEHTOB MOBbILEHA TOYHOCTb OTOBPaXXeHUs pe3ynbTaToB B 3D BuAe

e [loBbllWEHA TOYHOCTb U CKOPOCTb NPOBEAEHUS PACHETOB AMHAMUYECKMX 33434 METOLOM NPSMOro
WHTErpMpoBaHus

[o6aBneHbl HOBblE BUAbI FPAHUUHbIX YC/IOBUIA:
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e (BS3M N0 HANPABMEHUIO ANA 33AAHUSA TPAHMYHBIX YCIOBUIA MO HOPMAW MU KacaTeNbHOM.

e [lepuoanyeckune rpaHUYHbIE YCII0BUS A1S1 MOAEIMPOBAHUS LUKIOCUMMETPUMU U NEPUOLNYECKMX
CTPYKTYP.

e [paHuyHoe ycnoBue M3nyyeHue ons 3a0ay TENONPOBOAHOCTU U TEPMOYMPYrOCTM.

[lononHeHus u ynyyweHus B npenpoueccope:

e [lo6aBneHa naHenb MHCTPYMEHTOB C BApMaHTaMM OTOBPaXKeHMs MOAENM BAONb OCEW KOOPAMHAT.
e KHonku ynpasneHus pacdyetoM Ctapt/Cron/lMay3a BolHECEHbI HA MAHENb MHCTPYMEHTOB.

[ononHeHns n ynyyiueHua B nocrnpoueccope

e YnyyuweHa pabota ¢punbtpa Cuctema KOOpAMHaT.

Bepcus 2.1

Beinywena: urwoHe 2019

e YckopeHa paboTa C reoMeTpuyYecKMMM MOAENSIMU, COCTOAMMM U3 BONBbLLIOTO KOMMYECTBA 3/1IEMEHTOB.
B yacTHOCTM, COKpaLLLEHO BpeMS 3arpy3Ku 1 NpenoueccopHon 06paboTkm Taknx Mogenen.
e [Jlo6aBneHa aBTOMaTUYeECKas 3aMUCb Pe3yNbTaTOB AMHAMMYECKMX PACYETOB (NepeMelLeHus, CKOPOCTH,

[LaB/eHUe, rNaBHble HANPsSXXeHUs) B BMAE cerMcMorpamm B SGY-dannbl ons 6anoyHbiXx M 060/104EYHbIX
3/1EMEHTOB.

Bepcus 2.0
Beinywena: ¢espane 2019

Jo6aBneH pacyeT MHOrowWaroBoro Harpy>xeHus

e JloCcTynHO 33faHue aKTUBHbIX FTPAHWYHbIX YCIOBUIM A9 KQXA0r0 LWara Harpy>KeHus
(nobaBneHne/ypaneHne rpaHUYHbIX YCIOBUIM Ha LWarax)

e JloCTynHO 3aJaHMe 3HAYEHMUIM FPAHUYHbIX YCTOBUI A1 KAXKAOrO Lara Harpy>KeHus B Buae TabanmyHom
3aBMCMMOCTU (M3MEHEHWME TPAHUYHbIX YCIOBMI HA Luarax)

e JlocTynHO 3aAaHue aKTUBHbIX BNOKOB B MOAENM 419 KAXA0rO LWara Harpy>eHus
(nobasneHune/yaaneHue 610KOB Ha LWaArax)

3anucb u uteHune daiina B popmare SEG-Y

e [lobaBneHa aBToMaTM4eCKas 3anMCb Pe3ybTaTOB AMHAMUYECKUX PACcUETOB (MepeMeLLeHns, CKOPOCTH,
[aBieHue, rnaBHble HaNpKeHus) B BuAe cencmorpamm B SGY-dannbl gng 3agaHHoro Habopa
NMPUEMHMKOB.

e B Fidesys Viewer nobaBneHa BO3MOXHOCTb OTKpPbITUA 1 aHanu3a SGY-daiinos.

[ononHeHus u ynyyweHus B npenpoueccope

e [lo6aBneHa noanepxka GOpMyNbHbIX U TaBANYHBIX 3aBUCMMOCTEN AN KOHCTAHT MaTepuana npu
“MMNopTe M 3KCNopTe MaTepuanos.

e [lobaBneHa oTpucoBka rpadmKoB A9 TabAMYHbIX 3aBMCMMOCTEN

e BktoyeHa BO3MOXHOCTb CO34aHWUs MoLenel B NpenpoLeccope He3aBuCMMO OT TUMA IMLLEH3UOHHOMO
kntova. Hanpumep, MOXHO CO34aTh MOAENb AN HEIMHEMHOrO pacyeTa, UMes TOMbKO K4 4J1 BEpCUn
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]

CAE Fidesys Standard u 3ateM npoun3BeCTM pacyeT Ha TOM pabouel CTaHUMK, rae LOCTYMNEeH KoY Ans
Bepcun CAE Fidesys Professional.

Bepcus 1.7.1
Beinywera: ceHmsbps 2018
HoBble BMAbI rPaHUYHbIX YCNOBUI

® (BfI3@aHHbIN KOHTAKT (BO3MOXHOCTb pelueHus 6onbwmx cOOpoK Ha HEKOH(DOPMHbIX CeTKax pa3Horo
nopsaka)

®  U3Ny4yeHue

®  UCTOYHMK Tenna

e 00bEMHbBI UCTOYHMK TEMNa

® OpOBOE LaB/eHUE

®  MOTOK XMOKOCTH

®  UCTOYHMK KMAKOCTU

e  0ObEMHbIN UCTOUHMK XXMOKOCTH

HoBble BuAbI aHanu3a

® MNbe30npoBOAHOCTb
®  pacyéT 3 PeKTUBHbIX KO3IDDULMEHTOB TEMMNEPATYPHOIO PaCLUIMPEHUS

Jo6aBneHa BO3MOXXHOCTb 3a4aHUS Haua/lbHbIX YC/IOBUA

e HayanbHoe nepemelleHne
Ha4yanbHas CKOPOCTb
Ha4anbHas yrnoBas CKOpoCTb
e HavanbHas TeMnepaTypa
Ha4YanbHOE NMOPOBOE AaBNEHUE

HoBble cBoiicTBa MaTepuanos

® MoAUAUHelHoe ynpoyHeHue (Musec)
e npepHanpspkeHue
e  Mbe30ynpyronnacTMYHOCTb

[ononHeHus u ynydweHua B npenpoueccope

® HOBbIN yAOOHbIM MEXaHM3M 334aHUS MaTePUAnoB

JononHeHus u yny4dweHusa B nocrnpoueccope

e ynyyweHa paboTa NporpaMMHOro uHTepdeica

Bepcus 1.7.0
BoeinyweHa: as2zycm 2017

HoBble TMNbI 3neMeHTOB

e PYXMHbI
e  TOYEYHble Macchl
e GanoyHble 3NeMeHTbl BTOPOro nopsiaka (C mpoMexyToUHbIMM y31aMu)
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HoBble BUAbI rPaHUYHbIX YCNOBUI

® pacnpeneneHHaa cuna

® )KEeCTKue CBA3U

® [paBUTaLMUA

® yrnoBasa CKOpPOCTb

® HeOoTpaXakwuwmne rpaHnYHble YCNOBMUA U HaYa/ibHbIE yC10BMA B AMHAMUYECKOM aHann3e

HoBble BMAbI aHanusa

® [apMOHMYECKMI aHanu3

e MeTo4 CynepnosvummM MogfanbHbix GOpM, BK/IOYAs 33adaHWe napameTpoB AemndupoBaHus, ANs
pelleHns AMHAaMUYECKMX 3a4a4

e JlobaBneHa BO3MOXHOCTb 3a4aHus 3aBuCcMMocCTeW napameTposB MaTepwuana
OT KOOpAMHAT/TeMNepaTypsl.

e [lobaBneHa BO3MOXHOCTb pacyéta 3¢P@eKTUBHbIX MacC M KOIQPUUMEHTOB Yy4acTUs COBCTBEHHbIX
(OPM KOHCTPYKLMMU,

o [lns 6ano4yHbIX 31€MeHTOB A06aBneHbl HOBblE MPOMUIM CEYEHUN.

e Yny4yweHa paboTa reHepaTopa HECTPYKTYPMPOBAHHbLIX PACYETHBIX CETOK, BKIOYAa Ciyyar rubpuaHbix
CeTok.

o [lo6aBneHa nopnepxka dopmatos CATIA v5, v6.

[ononHeHus u ynyywieHus B npenpoueccope

e [loBblleHa CTabUNbHOCTb paboThl.

[ononHeHuna u ynyyweHua B npoueccope (pacyeTHOM Moayne)

e Ynpyronnactuueckoe nedopmuposaHue no Mmogenu [pykepa-parepa
e [apMOHMYECKMIA aHaNu3
e B03MOXHOCTb MOAENMpoBaTh CBA3M

[ononHeHuns n ynydweHus B nocrnpoueccope (moayne 3D-susyanusauum)

e Yny4weHa paboTta nporpamMMHoro nHtepdenca Ha ocHose Python Shell.

Bepcus 1.6 R2
Beinywena: anpens 2015

[ononHeHus n ynyJweHus B npenpoueccope
e Bo3MOXHOCTb aBTOMaTMUYeCKON 06paboTKM pe3ynbTaToB pacyéta IhdEeKTUBHbLIX CBOWCTB KOMMO3UTOB.
e [loBblleHa CTabUNbHOCTb paboThl.

[ononHeHus u ynyyweHus B npoueccope (pac4eTHOM Moayne)

e Ynpyronnactuyeckoe gedopmupoBaHue no mogenun [pykepa-lparepa
e Pacuet 3cdeKTUBHbLIX CBOMCTB KOMMNO3ULIMOHHbBIX MaTepUanos
e Mopynu HPC n Dynamics noctaBnstoTcs B komnnekTaumsax Standard u Professional

JononHeHus u ynyyweHus B nocrnpoueccope (Moayne 3D-Busyanusauum)
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e YnyyweHa paboTta nporpaMMHOro uHTepgderica Ha ocHose Python Shell.

Bepcus 1.6
Beinywena: ¢espane 2015
o [lobaBneHa nopnepxka nmnopta reomMetpun B cnegytowmx CAD-dbopmaTax:
- SolidWorks;
- Parasolid;
- Pro/Engineer.

e [lob6asneHa nopnepxka APREPRO (An Algebraic Preprocessor for Parameterizing Finite Element
Analyses)

e JlobaBneHbl HOBble NpOPUIN CeYeHUs Banok:
- LWsennep (C-ceveHue);
- Yronok (L-ceyeHue);
- Tasp (T-ceueHue);
- Z-cevyeHue;
- [onbl NpAMOYroNbHKMK.

e [lo6aBneHa BO3MOXHOCTb 33aA4aHMA TPAHWMYHbLIX YCIOBMIA C MOMOLLbID TabMMUHBLIX M (HOPMYNbHbIX
3aBMCMMOCTEN OT KOOPAMHAT M TEMNEPATYPbI AN CTATUYECKOrO aHanM3a.

e [lo6aBneH HOBbIV reHepaTop afanTUBHbIX TETPA3APasbHbIX CETOK.

e B COOTBETCTBMM C MOXENAHUSIMM MOMb30BATENEN U3MEHEHA MaHeNb 33a4aHUS HaCTpoeK HenMHenHoro
pewatensa.

e [lo6aBneHa BO3MOXHOCTb pacyeTa KOHTAaKTHOrO B3aMMOAEMCTBMS B TPEXMEPHOM Ciyyae Ans
06bEMHbIX MOAENEN U B ABYMEPHOM CJly4Yae ANs MIOCKUX MOLENEN.

e JlobaBneHa BO3MOXHOCTb yd4ye€Ta KOHTAKTHOro CBA3blBaHUA I'IOBerHOCTel;i B TpEXMEPHOM C/iy4yae Onsa
06bEMHbIX MOAenen  KOHTAKTHOrO CBSA3bIBAHMS KPpUBbIX B ABYMEPHOM C/iydae ana naocCKux Mogaenen.

e Jlob6aBneHa BO3MOXHOCTb pacyeTa COOCTBEHHbIX YAcTOT C YYETOM MpeaBapUTENbHOrO0 HaMpsKEHHOro
COCTOSIHUS.

e [lo6aBneHo aBTOMATMYECKOE aAanTMBHOE BblUMCIEHUE pa3Mepa WwaroB HarpyxeHusa.

e [In9 HeNMHEeMHbIX 3a4ay [406aBfeHbl BbIBOL NPOMEXYTOUYHbIX Pe3ynbTaToOB M NIOF pacyeTa (TekcToBas
MHdOPMaLMs O CTaTyce pacyeTa no CTaausm).

e [lo6aBneHa BO3MOXHOCTb pacyeTa TEPMOYNPYrMx 3a4ay C UCMOMb30BaHNEM 000/I04EYHbIX 3IEMEHTOB
BTOporo nopsigka: TRISHELL6, SHELLS8, SHELLO.

e [JlobaBneHa nopdepkka MHOrOMPOLLECCOPHbIX BbIYMCAEHMA HA OCHOBe TexHonormn MPl ong
CcneayLlmMx pacyeToB:

- MeTopa cnekTpanbHbIX 3N1EMEHTOB;

- [nacTMYHOCTb NPU ManbiX U KOHEYHbIX AedopMaumsx;

- JuHaMuuecknin aHanms gng 9BHOM U HEABHOM CXEM MO BPEMEHM.
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e MoaMbuuMpOBaH yyeT NaacTuyecknx aecdopmaumii Npu MCNONb30BaHMM METOAA KOHEYHbIX 31EMEHTOB
M METOLA CMeKTPabHbIX 3IEMEHTOB C YYETOM:

- KoHeyHbIx gedopmaunia;
- TepmoynpyrocTu.
e [loBblleHa CKOPOCTb NPOBEAEHNS AMHAMMYECKOrO aHaNM3a C y4eTOM KOHeYHbIX edopMaLmii.

e VYnyyweHa paboTa MeToAa CMEKTPaANbHbIX 3/IEMEHTOB HAa CETKAX M3 CMELWaHHbIX 3/EMEHTOB MNpu
aHasm3e yCTOMYMBOCTM KOHCTPYKLMMU.

e [loBbilWEHA TOYHOCTb PeLIeHNS CTaTUYECKOM 3a4a4M CO CABUIOBbIM HArpyXXeHWeM npu Mcnonb30BaHMM
4-y3n0BbIX NIOCKNX M 8-y3N10BbIX 0OBEMHbIX 3JIEMEHTOB.

e Fidesys Viewer 1.6: nobaBneHa hOKYCMpPOBKA 3/IEMEHTOB MOAENN B TEKYLLEM MOMOXEHMM yKaszaTens
MbILLK.

e Fidesys Viewer 1.6: ynyyweHa pabota puabTpa No aHanmM3y NpoYHOCTU.

e Fidesys Viewer 1.6: ynydweHa pa6ota ¢unbTpa “CornacoBaHHble pe3ynbTaHTbl” 4 060/104€YHbIX
KOHCTPYKLMH.

e Yny4yweHa coBmectnmocTb ¢ Windows 8 n Windows 8.1.
e YnyyweHa pabota cTpoku coctosHus (Progress Bar).

e [lobaBneHa cuctema nuueHsnpoBaHus CAE Fidesys.

Bepcus 1.5 R2
Beinywena: urone 2014

e [lob6aBneHa BO3MOXHOCTb 334aTb AHANUTMYECKYID 3aBUCMMOCTb TPAHWUYHBIX YCNOBUMI OT
NPOCTPAHCTBEHHbIX KOOPAMHAT.

e [JlobaBneHa BO3MOXHOCTb MOCTPOEHMS TPadUKOB 3aBUCMMOCTU TPAHUYHbLIX YCNOBUKA OT
NMPOCTPAHCTBEHHbIX KOOPAMHAT U BPEMEHM.

e [lobaBneHo reHepuMpoBaHME KOHCOMbHbIX KOMaHA AN HACTpoeK W 3anycka pacyéra
BMAXETaMu rpacdmyeckoro uHTepoenca.

e [lo6aBneHbl MMNOPT/3KCMOPT MaTepManoB 13 rpadmyeckoro nHtepdenca.

e B nakert BkntoyeHa HoBas Bepcus Fidesys Viewer ¢ psaoM ynydlieHui.

Bepcusa 1.5
Beinywena: uroHe 2014

e [lobaBneH pacyéT ynpyroniacTMyeckmx 3afay CTaTM4eckoro aHanusa.

e [lo6aBneHbl OPTOTPOMHbIE MAaTEPUANDI.

o [lo6aBneHbl GM3MYECKMN HENMHENHbIE MaTepuanbl: MyHU-PuennHa n MypHaraHa.

e [Jlo6aBneHbl pacyéTbl METOLOM CMEKTPANbHbIX 3IEMEHTOB A1 CMELUAHHbIX CETOK.

e Jlo6aBneHa BO3MOXHOCTb MapanfenbHbiX PacY4éTOB HA OAHOM MM HECKONIbKMX KOMMblOTepax
C noMoLbto TexHonorun MPI (nnHeHaa cTatuka, COBCTBEHHbIE YACTOTbl, YCTOMUYMBOCTD).

e [lo6aBneHo BblYMCNEHME 3aMaca NPOYHOCTU B COOTBETCTBUM C PA3/IMYHBIMKU TEOPUAMU Pa3pYLUEHUS
B MocTnpoueccope.

o JlobaeneHbl 8-y3noBble 06onoukn SHELLS.

e KoHCOnbHble KOMaHAbI AN 3343aHMS NApaMeTPOB aHaNU3a M 3amnycka pacyéTa.
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[obaBneHa BO3MOXHOCTb 334aBaTb B AMHAMMYECKMX 33[ayaxX 3aBUMCUMMOCTb OT BPEMEHW OTAENbHO
ANS KQXKA0ro rpaHUYHOro yCIoBMS.
McnpaeneHbl npobnembl coBmectumoctn ¢ Windows XP.

Bepcus 1.4
Beinywera: dekabps 2013

[obasneH pacyéT 3a4a4y noTepy yCTOMYMBOCTU KOHCTPYKLUK B IMHEAHOM Cly4ae.

[obaeneH pacyéTt TeMnepaTypHbIX U TEPMOYNPYrux 3agau.

[lo6aBneHbl KPUBONMHENHbBIE INEMEHTBI.

[ob6aBneH pacyéT reoMeTpUYECKM HENMHENMHBIX 334au.

[obaBneH MeTO4, CNEKTPaNbHbIX 3NEMEHTOB AJ19 PaCcyY€Ta JIMHEMHbIX W HENMHEWHbIX [OBYX- W
TpexXMepHbIX CTaTUYECKMX 33434 M 33434 aHaNM3a COBCTBEHHbIX YAcTOT U GOPM KOHCTPYKLMM.
[obaBneHa BO3MOXHOCTb pacyéTa Ha rMOpUAHbIX CETKaX.

[obaBneHbl HOBblE BO3MOXHOCTU MOCTMNPOLLECCUHTA.

NcnpasneH psg ownbok.

Bepcus 1.3
Beinywena: urons 2013

[obaeneH pacyét 6anoYHbIX KOHCTPYKLMIA.

[obaBneH pac4y€T 060104EUYHbIX KOHCTPYKLMIA.

[obaBneHo MoaennpoBaHme BbICTPONpPOTEKAOWMX MPOLLECCOB METOAOM CMEKTPAbHbIX 3/IEMEHTOB.
[ob6aBneH pacyéTt cTaTUYeckmux U AMHaAMUYECKMX HEIMHEMHbIX 334au.

[obaBneHa BO3MOXHOCTb paboTbl C 31€MEHTAaMM BbICOKOIO Nopsaka.

[o6aBneHbl HOBble BO3MOXHOCTU MOCTNPOLLECCHHTA.

NcnpaeneH pag owmbok.

Bepcus 1.2
Beinywera: ¢pespans 2013

YnyyiweHa npon3BOAMTENbHOCTb BbIYUCIUTENBHOM YacTy.

B pacuéTte nnockux 3aaay fobaBneHbl NIOCKOHANPSXKEHHOE U NNOCKO-Ae(DOPMUPOBAHHOE COCTOSHMS.
B noctnpoueccop no6aBneH nepecyéT B UMAMHAPUYECKME U CchHepUYECKME CUCTEMDI.

B noctnpoueccop nob6aBneH pacyéT MHBAPUAHTOB TEH30POB.

B noctnpoueccop no6aBneHa BU3yanusauus pesynbTaToB pacyéTa B BUAE U30UHUA.

Bepcus 1.1
BeinyweHa: Hos6pe 2012

[lo6aBneHbl 3afaHMe napaMeTpoB U 3aMyCcK pacyéTa M3 obLwero MeHo npenpoLeccopa.
[obaeneH pacyét AMHAMMYEeCKUX 3aau.

[obaeneH pacyéT 3aaa4y Ha coOBCTBEHHbIE 3HAYEHMUSI.

[obasneHa paboTa ¢ rekcasgpasnbHbIMU CETKAMMU.

[obaeneHbl paboTa ¢ NpOeKTaMM U CUCTEMA YMPaB/IEHWUS pacyéTamu.,

PycudumumposaH noctnpoueccop.

YnyyweHa npon3BOAUTENbHOCTb NOCTMPOLLECCOpa.
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Pabota ¢ nporpammoit

MNpoBepeHve pacyéta ¢ ucnonb3oBaHnem CAE Fidesys nopapa3yMeBaeT MOSTanHOEe BbINOJHEHUE CNefyoLmX
onepaumi:

® 33[aHWe reoMeTpuu;
® [1OCTpOEHMueE CeTKU;

®  334aHWe rPpaHMYHbIX YCNOBUH;

e 334aHuWe MaTepuana;

e  3aMycK pacyéTa;

e [POCMOTP U aHaNU3 pe3synbTaToB.

Bce nyHKTbI, 32 MCK/IOYEHMEM MOCNEAHETO, BbIMOHATCS B npenpoueccope. MocneaHuin NyHKT BbIMOMHAETCS
B MOCTNpOLECCOpE.

FeomeTpus

CAE Fidesys no3BonsieT NONb30BATEN CAMOCTOATENbHO CO343aBaTb OOBLEMHYHD TEOMETPUI0 C MOMOLLbIO
BCTPOEHHOrO (PYHKLMOHANA, a TakXe MMMNOPTUPOBATb TPEXMEPHbIE MOAENN, CO3AaHHble B pasznnyHbix CAD-
cucTemax.

Umnopm 2eomempuu

[na nmnopta reomeTpumn Bbibepute B rnaBHom MeHio Main — Umnopt. CAE Fidesys nopnepXveaer uMnopt
cnepyolwmx GopMaTos:

o ACIS (*.sat, *.sab);

o IGES (“.igs, “.iges);

e STEP (*.stp, *.step);

o Warefront Object (*.obj);

e Stanford Polygon (*.ply);

e Assimp;

e GAMBIT Real Geometry (*.dbs);
e (Catia (*.CATPart, *.CATProduct, *.ncgm);
e Parasolid (*.x_t, *x_b);

e SolidWorks (*.sldprt, *.sldasm);
e ProE (*.ptr, *.asm);

e Abaqus (*.inp);

o STL Files (*.stl);

o Fluent (*.msh);

e  GAMBIT Neutral (*.neu);

e |deas (*.unv);

e Nastran (*.bdf);

e Patran (*.pat, *.neu, *.out);

e Cubit files (*.cub);

o Trelis (*.trelis);

o CATIA v4 (*.model);

e Fidesys Case (*.fc).
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o
Co3daHue 2zeomempuu

B kauectBe cpepnctB gna cospanus reometpum CAE Fidesys npepoctaBnsieT 60blioe KomMyectBo 06bEMHbIX
reomMeTpuyecknux NpUMMUTUBOB (Mapannenenunen, UMAMHAP, NPU3MA, KOHYC, NMpaMMAQ, Wap, Top), a Takxke
BO3MOXHOCTb 0ObeAMHATb MOBEPXHOCTU B 3aMKHYTble 06bEMHble Tena. [Ins co3aaHus CIOXHOM reomMeTpun
ucnonb3ytotcs OyneBbl onepauum (nepeceyeHune, BblYMTaHWe, oObeauHeHWe OO6LEMOB) M pas3fnyHble
TpaHchopmauun 0bBbeKTOB (BpalleHWe, mepemelleHue, maclwTabupoBaHue, oTpaxeHue). Becb onucaHHbIN
(dyHKLMOHaN fOCTyNeH Ha NaHenu KoMaHpa B pasgene Feomertpus.

MaHens KoMaHa 2 X
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MocTpoeHue cetkn
CAE Fidesys nopaepxuvBaeT cnefylolme BUabl KOHEYHbIX 31€MEHTOB A/ CETOK:
e 06béMHble: SOLID (TeTpasapbl, rekcasapbl, NMpamMuabl, NpMU3Mbl)
e nnockue: PLANE (TpeyronbHUKK, 4eTbIpEXYrofbHUKM)
e ob6onoyeynbie: SHELL (TpeyronbHMKM, YETBIPEXYTONbHUKM)
e 6GanoyHbie: BEAM
e npyxuHbl: SPRING

e TOYeyHble Maccbl: LUMPMASS

nOpﬂJJ,OK BCEX 2/IEMEHTOB, KPOME MPYXNH U TOYEYHbIX MACC, MOXXET BapbMpOBaTbCA OT 1-ro oo 9-ro. an 3TOM
nopanoK 3/1eMEHTA Bblle BTOPOro 03HAYaAE€T UCNOJIb30BaHNE MeTOAa CNEKTPA/IbHbIX 3/1EMEHTOB.




!'C)

CAE Fidesys — pykoBoacTBo nosnb3oBatens (Bepcus 3.0)

IMocmpoeHue 06vEMHOII cemKu

Ha naHenu komaHpg Bbibepute Moaynb NocTpoeHus 06bEMHON ceTkn (Pexxum — Cetka, O6bekT — O6bEMHaN).
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1. Ykaxute cTeneHb usmenbyeHus cetku ([erctene — UHTepBanbl) kaxaoro ob6béma:

e BblbepuTe 06bEMBI (YKaxuTe ux ID). Heckonbko 06bEMOB MOXHO MepeyncnuTb Yepe3 npoben, Bce
006bEMbI MOXKHO 3a4aTb KOoMaHaou all;

e BbibepuTe CNOCOO NMOCTPOEHMS CETKM (ABTOMATUYECKMIA, 3aAaHWE MPUMEPHOrO pa3Mepa 3/IEMEHTOB,
afanTMBHO NOJ reOMEeTPUIo, YKa3aHne UHTEPBANOB Pa3bueHMs Uau C MOMOLLbI0 GYHKLMK pa3Mepa);

e HaxmuTte MpuUMeHUTb cxemy.
2. YKaXuTe TUN 3JIEMEHTOB A9 Ka)Kaoro oobéma:

o BbibepuTe 06BEKTLI 415 NOCTpoeHUs ceTku (ykaxkute ux ID). Heckonbko 06bEMOB MOXHO MepevncinTb
yepes npoben, Bce 06bEMbI MOXHO 3a4aTb KomaHaon all;

e BbibepuTe CxeMy NMOCTPOEHUS CETKM (TeTpasfpanbHble (TUn TeTpasgpanbHas) WAM rekcasgpasbHble
aneMeHTbl (TMn ABTOMaTn4yeckoe pasbueHue);

e B C/ly4ae NOCTPOEHMS TeTpasapasbHOM CETKM BbibepuTe ypoBEHb ONTMMM3AUMM (3KCTPEMANbHbIN,
CUNTbHbIW, Bbllle CpedHero, CTaHAAPTHbIA, CPegHui, NErkuim unm 6e3 onTuMM3auuM), a Takxe
yCTaHOBUTE (PNIAXKKM HANpPOTMB COOTBETCTBYHOLIMX MNYHKTOB, e€Cin TpebyeTcs MMHUMM3MPOBATb
nepeonpenenénHHble U/Mn BbITAHYTble TETPa3Apbl;

e HaXMuUTe anMEHMTb cxemy,;

o Haxmute MocTpouTb CETKY.




!'C)

CAE Fidesys — pykoBoacTBo nonb3oBatens (sepcus 3.0)

B cnyyae CNOXHOM reoMeTpum peKOMEHAYeTCs CHadvana 3af4aTb CXeMy MOCTPOEHMSt MOBEPXHOCTHOM CETKM
(TpeyrosbHble UMK YETbIPEXYTONbHbIE INEMEHTDI).

lMocmpoeHue KoHe4YHo-3/1eMeHMHoIl cemku
[ns nocTpoeHns KOHEYHO-31eMEHTHOM CETKM BbIMOJIHUTE Cieayowme OenCcTBusS.

1. Ha naHenu koMaHpz BblibepuTe MOAYNb MOCTPOEHUS MOBEPXHOCTHOM ceTku (Pexxum — Cetka, O6bekT —
O6bemHasn).
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2. YkaxuTte cteneHb usmenbueHus cetku (dericteBue — UHTepBanbl — 3apatb pasMep) KaXKA0W NOBEPXHOCTH:

o BbibepuTe 06bEMBI (YyKaxkuTe ux ID). Heckonbko 06beMOB MOXHO mepeuucanTb vepes npoben, Bce
06beMbl MOXKHO 3aaaTb KoMaHaol all;

o yKaxuTe [TpnMepHbIi 06beM;
o HaxmuTe MpuUMeHUTbL Cxemy.

Y1066l MOCTPOUTL HEPABHOMEPHYHD CETKY (HampuMep, CrywatoLlyocs B6An3n KOHLEHTPATOPOB HAMPSXKEHUS),
MOXHO [06aBNATb OTAENbHble Y3Mbl HAa rpaHMUax ocobeHHOCTEM M pa3buBaTb OTAENbHblE KpUBbIE,
MOBEPXHOCTU UM 06bEMBI BOAM3M 0COBEHHOCTEN.

C nomouubto (byHKLI,MOHaJ'Ia, OOCTYNHOro 4epes3 naHe/lb KOMaH4, MOXXHO TaKXe!:

® pOBEPUTb KAUYeCTBO NOCTPOEHHOM CEeTKM (BKNKOYAs NPOBEPKY KAYecTBA CETKU OTAENbHbIX 31€MEHTOB:
06BEMOB, NOBEPXHOCTEN, KPUBbIX);

e MOAMDULMPOBATL YXKEe NOCTPOEHHYH CETKY (YNYyYLUMUTb, CFNAAUTb, 3a4UCTUTD);

® [EpEHYMEpPOBATb 3N1IEMEHTbI U YOANINUTb NOCTPOEHHYHD CETKY.
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|
MHo20nomoyHoe co30aHue cemku

B HekoTOpbIX C/lyyasx, Korga naMsaTb UM OFPaHUYEHUSI MO BPEMEHU SBNSKOTCS KPUTUYECKMMU, MOXET
noTpeboBaTbCs MHOrOMNOTOYHOE MOCTpoeHWe ceTkn. B Hactoswee Bpems CAE Fidesys npepoctaBnser
BO3MOXHOCTb MapanfieNbHOM paboTbl HAa HACTOMbHbIX KOMMbOTEPAX MAM HA KNACTEPHbIX MawwuHax. B atmx
cnyyasix CAE Fidesys MOXHO MCMOnb30BaTb B KayecTBe Mpenpoueccopa Afig ynpaBneHus reoMeTpuen U
HAaCTPOMKM AN CO3[43HMA CETKWM, OAHAKO (akTMyeckas npoueaypa CO34aHUS CETKM BbIMOMHAETCA Kak
OTAENbHbIM NPOLECC UM Ha APYrOM KOMMbOTEpPE.

[TaHens KoMaHa g X

Pexaam - CeTka

A9« FH <

t%ﬂ %@Q

OfbekT - OfbeMHaA

Dle @ o
& a|Al—+|d

% i =
ﬂEﬁCI'EII-‘IE - MHOronoTo4HOE COZAaHME CETKM

G E 9 2 B R
3 u» e w

[

Memod nocmpoeHus 2ekcasdpanbHolii cemku Sculpt

Sculpt - 3TO OTAE/IbHOE MHOIONOTOYHOE NPUNOXKEHUE, pa3pa60TaHHoe Ona reHepauumn reKcaaﬂpaanon CETKHU
Ha CNOXXHbIX reoMeTpuax npn MMHUMabHbIX OEenCTBUsIX CO CTOPOHbI NON1b30BaTENA.

MapameTpbl MeToaa Sculpt pensatcsa Ha YeTblpe obnactu: Pasmep, Cetka, CrnaxxusaHue v [MapannenbHoOCTb.

PacllMpeHHEIE HACTPOMKI ChpociTe

Pazmep MocTponTh CETKY CrnaxHeaHHe MapannensHo

MeTopa, co34aHMs MONHOCTbIO rekcasapaibHOM CETKM, MCNoNb3yeMbli Sculpt, 4acTo YyNOMUHAETCS B iMTepaTtype
KaK overlay-grid wnn mesh-first MeToAbl. DTO CYLLECTBEHHO OT/IMYAETCA OT aNroOpuTMOB, UCMOMb3YEMbIX B
cxemax [lpotsxkka (Sweeping) n KycouHas kapta (Mapping), KoTopble KnaccuduuMpyoTcs Kak MeToAbl,
OCHOBaHHble Ha reomeTpun. Cxembl nocTpoeHus ceTku [lpoTskka u KycouyHas kapTa OTTalKMBAlOTCS OT
reoMeTpuu, U B NpoLecce TWATeNbHO NOAOMPAOTCS NIOrMyeckue rpynnmMpoBKM rekcasapoB A/s COOTBETCTBUS
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BbibpaHHOM TOomonormn. Meton Sculpt HauMHAEeTCs C MNOCTPOEHMS 6a30BOM [EKApTOBOM CETKM,
0XBaTblBalOLLEH reoMeTpuio, KOTOpasi MCNOMb3YyeTCs B KayecTBe OCHOBbI ANsi 3TOW ceTku. [eomeTpuyeckue
06BbEKTbl «Bblpe3aHbl» WM «BbUIENAEHbI» W3 OEKAPTOBOW CETKW, a TrPaHWUbl CrAaXeHbl AA5 CO34aHMUS
rekcasgpanbHon cetkn. OueBuaHoe npeumyllectBo MeToga Sculpt (mesh-first) no cpaBHeHWO C MeTodamu
KycouHaa kapta u [lpoTtskka (geometry-first) 3akniouaercs B TOM, 4TO HeT HeoOXOAMMOCTM pas3fenstb
reoOMeTpuI0 Ha 4YacTu WM NOAXOAsLME AN MPOTSXKKM KOMMOHEHTbI, Npouecc. ITOTNPoLLecC, Kak U3BECTHO,
YacTo MOXET 3aHMMATb MHOrO BPEMEHM, YTOMMUTENEH M MHOrAa NpocTo HeBo3MoXxeH. [ns Sculpt MOXHO
MCNoNb30BaTb NtOOYI0 reoMeTpuIo, HE3aBUCMMO OT 0OCOBEHHOCTEN U CIOXKHOCTY.

OcHoBHas npoueanypa Sculpt npounntocTpMpoBaHa Ha pucyHke 1. HaumHasg ¢ oekapToBOW CETKM B KayecTBe
6a30BOM CeTkM, MOKa3aHHOM Ha pucyHke 1 (a), HaknagbiBaeTCs reoMerpuyeckoe msobpaxeHue. Y3nbl u3
6a30BOM CETKW, KOTOpble HAXoAATCs BOAM3M rpaHuL, NPOELMPYITCS Ha FeoMEeTpuIo, NIOKANbHO MCKaXas
cocefHue rekcasgpanbHble sivyenku (pucyHok 1 (6)). 3aTeM Ha NOBEPXHOCTU BCTAaBASIETCS BCMOMOraTesbHbIN
CI0M C rekcasgpamu, oyonupys y3nel uHTepderica no obe CTOPOHbI OT rPaHuL, U 3aMOAHAS C/I0M rekcasgpamu
(pycyHkn 1 () m (d)). 3akpennss pacnonoxeHue y3n0B HA FpaHULUAX, Aanee MPUMEHSIOTCS Npoueaypbl
CrNXUBAHMS AN1S YAYYLLEHMS KavyecTBa CeTKM CoCeaHMX rekcasgpos (pucyHok 1 (e)).

]

| |

=L

(d)

PucyHok 1. lMpouenypa co3paHmsa rekcasgpanbHOM CETKM C MCNOSIb30BaHWEM MeToda Sculpt
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3apaHue MaTtepuana

JlobaeneHue mamepuanos
CAE Fidesys nopnepxuBaeT cinegyrowime matepuansi:

e Marepuan l'yka;

e OpToTpOnHbIM MaTepwman;

e TpaHcBepcanbHO M30TPOMHbLIA MaTepuan;

e Marepuan MyHu-PusnuHa;

e Martepuan bneua-Ko;

e Martepuan MypHaraHa;

e Ynpyronnactuueckuit matepuan (Kputepuii Museca, lpykepa-lparepa);

o TepMmoynpyrui matepuan;

e [lopoynpyrui matepuan (Mogenb buo).
Ona matepuanoB MyHu-PuBnvHa n MypHaraHa ucnonb3yloTcs onpefensiolime COOTHOLEHMUS, YKa3aHHbIe
HUXeE.

MNoteHunan MyHu-PusnuHa:
W =C,(I,-3)+C,(I,-3)-D(J -1)?,
roe D, Gy, C; - KOHCTaHTbl MaTepuana MyHu-PuenuHa.
Ceasb D, C4, C; 1 koaddumumenTa lMNyaccoHa v:
p_GtC:
1-2v

MNoTeHuman MypHaraHa:

2 02

0 0 0 0 0 0 0
Son =A(e 1)1 +2G £+3C,(&1)°1 +C, (g --1)1 +2C,(&-1)e+3C, ¢

roe A, G, Gs, G4, Cs - KOHCTaHTBI MaTepuana MypHaraHa.

YTo6bl CO34aTb HOBbLIM MaTepuan, BblbepuTe Ha MAHENW KOMaHL MOAy/Nb 3a4aHWs CBOWCTB MaTepuana
(Pexxum - Matepuan, O6bekT — YnpaBneHne MaTtepuanmm).

MaHenb KoMaHL B X
—PexumM - MaTtepuan

A9 < TH |
|| B % Q

NpaBnNEHKE MaTEPHManarM|

_IE%!Q@E

CsovictBa MaTepnanos 3a4aK0TCA B BULXKETE YHpaBneHme MaTepunanos.




r;) CAE Fidesys — pykoBoacTBo nonb3oBatens (sepcus 3.0)

CBoiicTBa | MaTepuan |]D | WMNopTHUpoBaHHLIR MaTepuan |
H-Ynpyrocrs %----Material 1 1 - Yrnepogncras cranb

& 06wme Ykaxure Hra MITEpHINS - CTane FOCT 45243-71

- NpoyHocTb - Pe3nHa

- MNacTHUHOCT b - Kesnap

F-Ynpounenne = TuTaH

& TeMnepaTypHble CBOMCTBa - [pyHT

#-leoMexaHnKa

- MpegHaTar

CBoiicTBa MaTepana 3HaveHue

Nanee, ncnonbsys texHonoruio “drag&drop”, nobaBbTe HEOOXOAUMbIE XapaKTEPUCTUKU U3 IEBOM KONOHKMU B
KonoHKy CBOMCTBa MaTepuana.

BbibepuTe MbIWKOM HYXHYK XapaKTEPWUCTUKY. YAEpXKMBAs NEBYD KHOMKY MbllUKM, NepeTalmTe Haanucb B
CeovicTBa MaTepuana. [Baxabl KAMKHWTE B none 3HA4YeHME HaMpOTMB MOSIBUBLUETOCS CBOMCTBA M YKaXMTe
KOpPPEKTHOE 3HaYeHue.

B npaBoit konoHke oTobpaxaloTCs NpefyCcTaHOBNeHHble MaTepuansl. [ns MCNONb30BaHMS 3TUX MaTepuanos B
pacyeTe Takxe nepeTaliuTe MblILKOM UHTEPECYHLWMI MaTepuan B KONOHKY MaTepuansl (rae pacnonaratoTcs
AKTMBHblE MaTepuansl). Haxxmute kHonky MpuMeHUTb.

Mpu ycnewHoM aobaBneHMn Co3aaHHble MaTepuanbl AOMKHbI 0TO6pasuTbca B [lepeBe 06beKkTOB B pasgene
Matepwuansl.

fepeso g X
TeRYLWMA B1a II'Ioane AEpEED ;I
MM |]D & |
‘ leoMeTpHA
=8 @ MaTepuane
cﬂ. Material 1 1
CQ. Material 2 2
[ ﬂ Bnoa
[+ &4 paHuM4HEEe YoNoBrA
[+ 'Q.f HauaneHele yonoBMs
F- ) 3asuoamocTi
- L Tpynni!
[ H MHo®ecTEa
- 55 HacTpoiiku pacueTa

BaxHo: [1ns Toro, 4tobbl CBS3aTb MaTepMan U Moaenb, cnonblyetcs bnok.
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o
3adaHue mabauyHbiIx 3asucumocmeii 018 Mamepuasnos

[ng co3paHus TabanyHbIX 3aBUCMMOCTEN AN XapaKTEPUCTUK MaTepuana ABaxabl KIMKHWUTE B none 3HadveHue
HanpoTWMB MHTepecytowero cBoicTea. lNosaButcs kHonka ¢ TpoeTouneM. KAMKHUTE MbIWKOW MO 3TOM KHOMKeE.
Otkpoetcsa Bumxket PepakTupoBaHue Tabnuu, roe U nNpeaycMOTPEHA BO3MOXHOCTb 3adaHus TabaM4yHOM

3aBUCUMOCTU.
CeolcrBa = |MaTepnan |ID | MMNopTHpoBaHHLIN MaTepuan |
=X Ynpyrocrb %----Material 1 1 Yrnepognctan cTanb
- Matepwan lNyka ﬂ x| e FOCT 4543-71
B Matepwan MyHu-Pusny MHa
B-MaTtepwan bneiiua-Ko " Bpema snap
B MaTepuan MypHaraHa X raH
B OpTOoTPOMNHLIA MaTepu: Coy HT
B TpaHcBepcaneHo W30T] 1z
= Obume " Temnepatypa
~MnoTHOCTb  YacroTa
- KoaddwuumeHt nocrosi " Mnactuiec<as AedopuaLa
- KoadduumeHt maccos WnriopT. .. | |3Haqune
- Koadduument gemndi Icropr... |
- [IpoYHOCT B
- TINacTUIYHOCT b T | .
--I'Io Musecy @ | @ | 3 t
- Mepsbiii KpUTEpKIt Npo!
: é’----l'lpenen TeKy4ecTH B
_ E‘----I'I|:n3ﬂen TeKy4ecTn —%J
- BTopoii KpuTepuii npoy ’TI OTmena |
- YnpouHeHne
- TeMnepaTypHbIe CBOWCTBA
N S [
[TepEeTaLHTE HYMKHOE CBOHCTBO M3 OKHA (BOHCTBA'

Ins 3apaHus GopMynbHOM 3aBUCMMOCTM MPOCTO BMULLMTE COOTBETCTBYIOWYIO GOPMyYNy B Moje 3HauyeHue U
HaxxmuTe MpUMeHUTb.

CeoWcTBa MaTepuana 3HaveHne

- materiall

= Mat epwan 'yka

é""‘:MDﬂ,}-’ﬂb KOHra

- KoadbduumenT MyaccoHa
=+ BTopoi kpuTepui npoyHocTyu Apykepa-Nparepa

- Koreaus 1.505e+7
¥ron BHyTpeHHero TpeHua 31.1066
—¥Yron OUNaTaHCkK 31.1066

£ TeMnepaTypHbIE M30TPOMNHBIE

- KoaddUUMEHT TeMnepaTypHOro paciLMpeHis 8e-b
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Umnopm/3kcnopm mamepuasos

[ns vmMnopTta MatepnanoB KAMKHUTE MPaBOM KHOMKOM MbIWK B KONIOHKE MMNOpPTMPOBaHHbIM MaTepua.
MosBUTCA KOHTEKCTHOE MEHI0, B KOTOPOM Heobxoaumo Bbibpath [,o6aBuTb U3 daina. Ykaxute nyTb 40
MMMNOPTMPYEMOro MaTepumana.

HacTporiku naHenu [ing yxe CylecTBYIOLWEro MaTepmuana M3MeHsTCs, ecin 106aBnseMblit Matepman € TakuM
MMEHEM YXKe CYLLeCTBYET B paHee MMMNOPTUPOBAHHbIX MaTepuanax:

e Ecnm ponyckaetcs ero nepesanucatb, To MOCTaBUTb rasnky lMepesanucare.

o Ecnun Heobxoamnmo fo6aBUTb PSAOM C yXKe CYLLEeCTBYHOLWUM, TO NOCTaBUTb ranky [lobaeutb, u MaTepuan
[06aBUTCA C MepeuMeHOBaHMEM.

o [lo yMOn4aHuio ycTaHoBAEHa ranka MrHopuposaTtbh - MaTepuan He UMMNOPTUPYETCS, OCTaeTCs
npeabloyLwmnin matepuan.

HaxmuTte Mpumenuts. Janee, nepetawute UMNOPTUPOBAHHBLIM MaTepUan B KOJIOHKY C aKTUBHbIMU
maTepuanamu (Matepman). Haxxmute MpumeHnTs.

CAE Fidesys nopnepxvBaeT uMnopT Matepuana B popmarte XML.

MMNopTUpoBaHHbLIA MaTepuan
- Yrnepogucras cranb
~Crane NOCT 4543-71
- Pe3uHa
- Kesnap
= TuTaH
= [ pyHT
- materiall

Y aanTe

NobaeuTb 13 daiina...

[ing akcnopTa CO34aHHOro MaTepuana KMKHUTE MpaBoi KHOMKOM MbIWK MO Ha3BaHUIO MaTepuana, B
KOHTEKCTHOM MeHH0 BbibepeTe DKCNopT B Gain. YKaxuTe nNyTb A4/ COXpaHEHUS B dain, HaxHuTe MpuUMeHnTb.
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M

aTepuan

® materiall 1
YoanuTe

VMeawere s

SkCnopT B dain.. .

Ecnu 3HaueHne Kakoro-nmbo CBOMCTBA HE BBOAMTCA, TO MO YMOMYAHUIO OHO MPUHUMAETCS PaBHbIM HYJ/O
(KpoMe Moayns cABuUra, KOTOpbIi ONpeaenseTcs aBToMaTUYeCkn Ha OCHOBE BBELEHHbIX 3HaueHui E u v).

3apgaHuMe Moaenu N1acTMYeCKoro Te4eHUs

Bbibop KOppekTHOWM MoAenu NnacTMYeckoro TeYeHWs mMaTepuana OYeHb BaXKeH AN MOAyYeHWs! NMPaBMSIbHOMO
pelleHnss NOCTaB/IEHHOM 3afaun. 3afayuM MNacTUYHOCTM  ABASKOTCS  HENMHEeMHbIMKM, M03TOMY TpebytoT
3HaUMTeNbHbIX KOMMbIOTEPHbLIX PEeCcypcoB, a peleHue 3aday ¢ 6oabWwMMKM naacTuyeckumu gedopmaumsimu
MOXET 3aHMMaTb NpoJo/IXKMUTENbHOE BpeMs. B cucteMe npoyHocTHOro aHanusa CAE Fidesys ons matepuana
[yka peanu3oBaHbl ABa KpuTepusi nepexofa B MAACTUYHOCTb: Kputepuin Museca u kputepwit [pykepa-
MNparepa. 3apauu pewarTcs Kak 4ns naeanbHo ynpyronnacTuyeckon Mogenu, Tak U Ans Mogenu € MNHENHbIM
yrnpoyHeHneM. Ha faHHbIM MOMEHT peann3oBaH NOAX04 C Y4ETOM KOHEYHbIX AedopMaumii B yNpyrom 3oHe, B
30He N1acTUYeCKoro Te4eHUs UCMOb3YeTCs NTMHENHAs NOCTaHOBKA 3a4auMn.

Kpumepuii nnacmuynocmu Museca

[ins Toro, ytobbl L06aBMTL B MaTepman lyka nnacTMYHOCTL No Mu3secy, BbibepuTe Ha NAaHeNU KOMaHL MOAY/b
3agaHus cBoncTB Matepuana (Pexxum - bnoku, O6bekT — YnpaBneHue matepuanamm).

MaHens KoMaHL q X
—Pexum - MaTepuan
' N B ]

t=0
]

/

D

w17
As

&4

<

e

&

—OOkEKT - ¥NpaBneHue METEPHANEMIA

Ykaxute uma Matepuana. M3 neBoit KONOHKM nepeTawute Hagnucb Matepuan lyka B KonoHky CBowcTBa
mMaTepuana. 3anonHuTe nons 3HayeHus COOTBETCTBYOLWMM 06pasoM:
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CsoiicTBa |
=-Ynpyroctb

= Martepwan Nyka
- MaTepran MyHn-PuenuHa

TUPOBAHHBLIA MaTepuan |
- YrnepoaucTas cranb

Viaxure nmsa MarepHana
H-MaTtepwan Breliuao Kesnap

[

E

- Matepwan MypHaraHa TuTaH
B OpTOTPOnHLIA MaTepuan pyHT
B} TpaHCeepcansHe M30TPONHEIA Ma...

= 0bwme

MNnoTHoCTb

Ko3hhuUMERT NOCTOAHHOMO AEM...

- KoadduuymweHt MaccoBoro pemnd...
by Aevnd CeolicTBa MaTepuana 3HaveHwe

& materiall

- KoatdwumeHt gemnduposatns ...

- [|pouHOCT b
. "po E-Matepuan 'yka
NAacTUUHOCTb :
+~Mopynk tOHra 2e+11

- YnpouHeHue :
po - KoatbdmumenT MyaccoHa 0.3

+- TeMnepaTypHble CBOICTBa

- [eoMexaHuKa

[ W r2 W e W e W e U

- [pegHaTar

[nga Toro, ytobbl ,06aBUTL B BbIOpAHHbIM MaTepuan lyka nnacTMYHOCTb MO Musecy 6e3 ynpoyHeHus, pobasbTe
B HEro ynpyrue CBOMCTBA, a 3ateM CBONCTBO «lpeaen TekyuecTu»:

CsoiicTBa | Matepuan |ID | WmMnopTrpoBaHHsii MaTepnanl
E-Ynpyrocrs Material 1 1 ~Yrnepogucrasa crans
0bume - YkawTe wma M3TEpHANa ~Crane MOCT 4543-71
& [lpoyHOCTB - Pe3uHa
- MnacTUHUHOCTB - Keenap
E| Mo Muzsecy = TuTaH
Pl Mpenen Texkydectn “TpyHT
#-MNepswiil kpuTEpHit NpoyHocTh Jipyx...
BTopoit KpuTepuit npodHocT [pyK...
- Ynpounenne
# TeMnepaTypHbie CBOHCTBa
- FeomexaHuka =
CaoiicTBa MaTepuana 3HaueHne
- MNpepnaTar T
E-Material 1
l‘Z:!-MaTepMan I'yka
: Mopyne [OHra 21000
! Koacdbduument MyaccoHa 0.3
=Mo Muzecy
MNpegen Tekyyectn 24 _l

[ns nonyyeHus Moaenu C NAACTUYHOCTbIO Mu3eca C IMHENHbIM YNPOYHEHUEM, HEOOXOAMMO TaKXKe BBECTM
npenen NpoYHOCTU Ha PaCTSKEHUE U MPEeLENbHbIE MNacTMyeckue AeGopMaLmm Ha PacTKEHUE:
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CsoitcTBa |

MIMNopTUPOBaHHBLIA MaT Bpwanl

#- Ynpyrocrbs

: - ¥rnepogucras crane
- 0bwme o VKEKHTE HMST MATeEpHANA -Cranb MOCT 4543-71
- MNpoynocTb
B M3oTponHas npoyHoCcTL - Kesnap

“-Tpegen NPOYHOCTYM Ha CKaThe L TpyHT

- PeanHa

- MInacTMUHOCT b

E- YnpouHenue

E NuHelHoe nsoTponHoe, THN 2

! Mpeaenstble aegopmaumnmi |

-TMpenenbHan gedopmaums Ha c...

. CroiicTBa MaTepuana 3HadveHne
B [onunuHeliHoe M30TponHoe T
. = Material 1
- TeMnepaTypHble CBORCTBa :
- MaTtepwan INyka
- Neomexannka :
Moaynb IOHra 21000
- Mpeguatar
Kosddpuument MNyaccoHa 0.3

= M30TponHas npoYHocTb

- Tlpeaen NpoYHOCTK 4219.2
Mo Musecy
Pt Mpegen Tekyyectn 24

& NIvHeldHoe W30TponHoe, Tin 2

| MpegensHsle gedopmMaymm 1

Kpumepuii nnacmuyHocmu fpykepa-lipazepa

[na 3apaHua nnactudeckoi mogenu [pykepa-Mparepa 6e3 ynpoyHeHns B nporpaMMHOM komnnekce CAE
Fidesys cywecTtBytoT aBa cnocoba - «lepsbi Kputepmit npouHocTn [pykepa-lparepa», «Bropoi Kputepui
npouHoctu [pykepa-lparepa», KOTOpble CTaHOBATCS AOCTYMHbI B BUOXETe «YnpaBneHMe Martepuanammu»
nocne 3a4aHus ynpyrux KOHCTaHT.

«MepBbIi KpuTepuit npouHoctn [pykepa-lparepa» npegnonaraer 3agaHue cBoWcTB Matepuana «[Mpepen
Tekyyectn», «[lpepen TekyyecTn Ha cxKaTuey:

CeoiicTa | Marepuan |]D | VimnopTmp i MaTepman |
- Ynpyrocrs Material 1 1 - ¥rnepogucras crans
- Obune . Yikawure uma mareppana |- Cranb F'OCT 4543-71
£ NpouHoCTB -~ Pesura
- MsoTponHaa npodHocTb - Kesnap
~Mpegen npowHocTn L e Tutan
“Mpegen NpoYHOCTM Ha ©KaTHe - TpyHT

E- MINacTHUHOCT b

E-To Muzecy

“-Tpegen TekyyecTu

& MNepBbiit KpUTepuil npodHocTw Apykepa-lparepa
~Mpegen TekyyecTn

- MNpeaen TEKy4eCTH Ha oKaTue

- Bropoit kpuTepuil npounocty lpykepa-fiparepa | |{Caoiicrsa mareprana 3Hauenne
£ YnpouHexne = Material 1
£ JIuHeliHoe W30TponHoe, Tun 2 & Matepuan MNyka
~ Mpegenstbie gedopmMaumn ~Mopayns tOHra 2.25
- MNpenensHas aedopMaynsa Ha okaTue " KoaddmuneHT Myaccora 0.125

& TonunnHefinoe nsoTponHoe ErMepBiil KpUTepwii npouHocTy [pykepaTlparepa

& TeMnepaTypHbie CBOICTBa - [peden TekydecTn 0.0012
B TeoMexaHWKa

- MNpegen Teky4yecT Ha OKaThe 0.00234

- MpegHaTar

[na ucnonb3oBaHus «Broporo Kputepus npouHoctu [pykepa-lparepa» HeobxoAMMO BBeCTM CBOMCTBA
MaTepuana «Koresus», «<Yron BHyTpeHHero TpeHus», «Yron aunataHcum»:
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CeoifcTeBa | MaTepuan |ID | MMAOPTUPOBaHHEIA MaTepuan |
-anrocrb Material 1 1 - YrnepogucTas crans
-06u.|ne Ykaxcure umMg MaTepiana ~Crane FOCT 4543-71
& MpouHocTb - PezuHa
= MzoTponHas npoyHocTb - Kesnap
Mpenen npo4HocTH = TuTan
Mpenen Npo4HOCTM Ha CKaTue “ CpyHT

= [INacTHUHOCT b
@-Ho Muzecy
- Tpenen TexkyyecTn
B Mepsbiit kpuTepwii npourocTy flpykepa-Mparepa
L Mpenen Tewkyyecti

- Flpep.en TEKYYECTW Ha OKaTue

% Bropoii kpuTepwii npourocTy Apykepa-flparepa | caoiicraa Matepana 3HaveHne
& YnpouHeHue - Materil 1
- JuHeltHoe W3oTponHoe, Tin 2 r;}--MaTepMaﬂ Iyka

{1 MpenensHbie nedopmatmn

i~ Mogyne tOHra 2.25

' \Mpepenshas aedopMaums Ha oOKaTUe

- MonMauHeHoe M30TPONHoe
#-TeMnepaTypHbIe CBOHCTBa
# [eoMexaHHKa

Bropoi KpuTepuii npoyHocTk [pykepa
- Koreans 0.0011547
é--)’ron BHYTPeHHero TpeHus 35
& Mpeguatar - Yron gunaTaHom 35

[leperaiynre HyxwHoe cBorcTBo i3 okHa CBodcrra’

Ytobbl nonyuntb Mogmenb nnactuyHoctu [pykepa-lparepa ¢ ynpoyHeHueM, 3apalTe Takxke npepensl
NMPOYHOCTU U NpedenbHbie AedopMaLMM Ha PaCTKEHWE M Ha OkaTue (LOCTYMHO Kak Afg nepsBoro, Tak v ang
BTOPOro KpuTepua nnactmyHoctu no dpykepy-lparepy):

17 mmmoneme warepuannen 2ix
' | CeoiictBa | Matepuan |ID | MNOPTMPOBaHHLIN MaTepuan |
Ynpyroctb - material 1 - ¥YrnepogucTas crans
- 0bume o VRGHITE HMS M3TEPHANS +~Crane MOCT 4543-71
MpounocTe - Pesuna
E/30TponHas NPOYHOCT b -~ Kesnap
%--I'Ipeqen MPOYHOCTM - TuTan
B INpenen NpoYHOCTM Ha CKaTne S TpyHT
Mnacruunocts
Mo Muzecy

TMepseiit kpuTepwil npodHocTk Apykepa-lparepa
i Mpegen Tekyyectn

" Mpenen TekyvecTi Ha okaTHe

-BTopoii kpuTepwii npouHocty [pykepa-fparepa
Ynpounenue

rnHeﬁHne U30TPONHOE, TN 2

+MNpepenbhele edopmatmm

*Mpepenbras AedopMauns Ha OKaTHe
TonunuHeliHoe 130T pornHoe
TemnepaTypHbie CBOHCTBa

CsolicTea MaTepuana 3Hadenne

= material

= Marepuan Nyka
Teomexatmka ~Mopynb IOHra 2.25
Npeanarar - Koacpduument Myaccona 0.125
Ef M30TponHas NpoyHOCT:
~Tpeaen Npe4HOCTH 0.3014
- Tpeaen NpoYHOCTH Ha OKaTHe 0.3038
= Tepsbiit kpuTepuin nposrocTy Apykepa-Mparepa
- TNpenen Terky4ecTn 0.001588
- Tpeaen TeKy4YecTH Ha oKaTue 0.004436
E quane, TN 2
- MNpenenchble aedopmaumnn 1
- MpeaensHas aedopMaLmra Ha3 OKaTuhe 1
flepeTaiure HyXHoe CBOHCTBO B OKHO 'CBOHCTEa MATEpHaNa, DO ABaNAb LETKHHTE 110 HemMy

MonunuHeliHoe ynpouyHeHue

Takxke ¢ nnactuyHocTbto Museca B CAE Fidesys poctyneH 6onee obwmii BUA YyNpOYHEHUS - NOJUAUHENHOE
ynpoYyHeHue, [OnS 334aHUs KOTOPOro HeobXxoAMMO 3anofiHUTb Tabnuuy-cBOMCTBO MaTepuana «Kpusas
curma/a3ncuaoH» (B Tabnuue 3a8atoTcs Napbl 3HAYEHUIM M3 OMbITA HA OAHOOCHOE PACTSKEHME «MacTMYecKas

KOMMOHEHTa aedopMaumnii &, » - KUCTUHHOE HaNpsXKeHue S, »):
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[ng 3apaHns NoANIMHENHOrO ynpo4yHeHuUA HeobxoauMo co3aaTb Matepuan u 3aaathb ynpyrue CBOWCTBA.

M3 paspena MNnactmyHocte —> o Musecy nobaBbTe B CBOMCTBA Ballero Marepuana npenen TeKY4ecTu U U
3ajanTe BEIUUMHY.

CeocTea Matepuan ID WMnopTMpoBsaHHeIi matepuan
4 ¥npyroctb Matepman 1 1 ¥rnepoavcian ctans

> Matepwan lyka Yikaxume umMg Mamepuana Crane FOCT 4543-71

b Matepwan MyHW-PuenvHa PesnHa

b MaTtepwan baeliua-Ko Keenap

b Matepwan MypHaraHa Twtan

b OpTOTPONHEIA MaTepuan IpyHT

b TpaHCcBepCanbHO U3OTPONHEIA M...
> O6wmne
> MpouHoCTb
* Mnactuukocts | Cooiea | rianpexesmafacbopnam |

4 o Musecy ~

CeoicTBa MaTepyana 3HaueHwe
Mpeaen Tekyuectn
~ _ 4 Matepwan 1
b [Nepebli kpuTepwi npounocTy ...
. - 4 Matepwan lyka
b Bropoi kputepwid npouHocty [p...
. . . Moayne Knra 2e+11
b OBOBLEHHBIA KpUTEpWUiA Xuana
KoaddwmumenT MNMyaccona 03

> ¥YnpouHeHwe

T o 4 Mo Musecy

1 PP - n 2e+08
+

» leomexaHnKa peaen TekyuecTu e
> MpegHarpy>eHue

/3 pasnena YnpouHenue-> MonunmMHeitHoe ynpoyHeHue fobaBbTe KPUBYIO HanpshkeHue/nedopmaums.

CeoWcTBa * || Matepwan D MIMNOpTMPOBaHHbLIA MaTepuan
4 ¥Ynpyroctb Matepwan 1 1 Yraepoawcras ctans

» Matepwan lNyka Ykaxume umMs Mamepuana Crans MOCT 4543-71

> Matepwan MyHW-PUBAnHa PesuHa

b Matepwan bredua-Ko Kesnap

> Matepwan MypHararda Twtan

b OpTOTPONHbIA MaTtepyan lpyHT

b TpaHcBepcanbHO M30TPOMHbIA...
I O6wme
> Mpo4YHoCTb
rl

Mnactuunocts CeolicTBa | Hanpsoxerus /nedopmalym ‘

4 Mo Muzecy -

CeolicTea MaTepuana 3HaueHwe
Mpeaen Tekyuectn
. - 4 Matepwan 1
b MepBblil KPUTEPUIA MPOUHOCTH ...
- - 4 Matepwman l'yka
b BTOpOiA KpUTEPMIA NPOUHOCTM ...
. . . Moayne HOHra 2e+11
b OBOBIEHHBIA KpUTEpMiA Xmnna
Koadduuwent MNyaccoHa 0.3
4 ¥YnpoudHeHue
. 4 o Muzecy
b fluHeAHoe n3oTponHoe, TMN 2
- Mpeaen TekyuecTu 2e+08
4 [lonMnuMHeRHoOe U30TpOnNHOe
4 [NonunMHelHOe M30TPONHOE
|Kpm;as| Hanpaxedwe/gedo... ‘ K @
, MBan HanpAxeHWe/aedopmauma

> TemnepaTypHble CBOiiCTBa P P /aedopman
I NeomexaHuka .

Mo ymonyaHuio 3HaveHue paBHO 0, MO3TOMY HEOOXOAMMO BPYYHYH 334aTb BEMYMHbI HAMPSKEHWUH O WU
nedopMaLuit € C 3KCMepMMEHTaNnbHOM KpUBOM BblibpaHHOro mMatepuana. ([1og 3KCnepMMEHTaNnbHOM KPUBOWM
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]

noApasyMeBaeTCs OLHOOCHOE pacTskeHue obpasua u3 BbiIGpaHHOro MaTepuana). [BaxAabl KAUKHUTE NeBOW
knasuwen moiwn (JIKM) Ha 3HauveHne «0» 1 ganee ogHOKpaTHO HaxxmuTe JIKM Ha MHOroTouue, nosisusLieecs
psnoM c «0».

B nosiBuBWIEMCS OKHE Bbl BUAMTE BKIAAKYy Tabnuua, KOTOpyr HeobXoaMMO 3anoNHUTb M BKNaAKy paduk, Ha
KOTOpPOM nocne 3anofiHeHns Tabnuupl 6ypet otobpaxartbcs kpuBas O-¢€ . [lanee HeoOXOAMMO YCTaHOBUTb
dnar MNnactmyeckas gedopmaums Ha nNaHenu crnpaBa U A06aBWTb CTPOKM B Tabauuy nNpu NMOMOLWM KHOMKM
[obaeuTb CTpoKy. Ha npumepe aKkcnepMMeHTanbHOW KPUBOKM 3anonHute Tabnuuy, B ctonbeu, Oedopmaums
HeobxoanMo f06aBUTb 3HaYeHUs OTHOCUTENbHOW Aedopmaumm, B ctonbel, 3HayeHne HeobxoanMo f06aBUTbL
3HAYEHMS HANPKEHWUN.

Lanee oTkpoinTte Bknagky «padmk» 1 NpoaHanmM3npyinTe NoayYMBLLYHOCS KPUBYIO O -€ .

Tabrua | rpadw | [ Tabnua |

Aedopmauua 3HaueHune © goens

00011 90.8 8:

0.0023 180.6 Oz

0.0036 2711 O Temnepatypa |

00052 3617 ) tecere
(®) MnacTiuseckan nedopHalis

0.0063 41438 O vsen

00078 4617 O anenent

0.0097 4827 Wmopr

0.011 4877 _ Emr

00125 4938 e, :

00141 500.8 [j ﬂ l H

0.0156 5033 )

0.0172 506.3 |

00188 509.3 ]

0.0203 5123

0.0219 5146

0.0235 516.9

0.025 5179

0.0266 5187

0.0281 5203 1

0.0297 523.3) 000 0009 001%  00B 00 007

aehopHaLA

[ o ][ omen [ | [ omes |

Haxmute Ok B OKHe ympaBneHus MaTepuanamu. B pesynbTate 3apgaH MaTepuan C MNONUIMHENHBIM
YNPOYHEHUEM.

Tunsl 31emeHmos

B CAE Fidesys pelweHue ynpyronnactMyeckux 3agay MnoadepPXMBAETCs AN CNeAyllMX TUMOB  yXe
CYLLECTBYHOLWMX KOHEYHbIX INEMEHTOB:

- O6beMHble 3neMeHTbI (3D);
- [nockue anemeHTsl (2D).

OcobeHHOCMU Hacmpoek pewiamens

e TO4YHOCTb BblYMCNEHMI He MOXeT 6biTb Gonbwe 0.1. B cnyyae ycTaHOBKM Monb3oBaTeneM TOYHOCTb
rpybee, yeMm 0.1, B oueHKe cxoamMMocTm ByneTt yyacteoBaTtb uncno 0.1.

e B cnyyae BO3HMKHOBEHMS NpobneM CO CXOAMMOCTbIO B COOTBETCTBMM C TpeboBaHMEM MeToAa
bucekumMnm HeobXOAMMO YBENMYUTb MaKCMMasbHOE KOJIMYECTBO MOAWAroB  HArpyXxeHus U
MaKCMMasbHOE YUCNI0 UTepaLUi.
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PaboTta c 6nokamu

Bnok ponxeH copepxaTb TMN 3nemeHTa, ID reomeTpuueckon Mmoaenun u HasBaHue matepuana. PekomeHayeTcs
€03[aBaTb HECKOJIbKO GI0KOB, eC/IM B pacyeTe MCMOMb3YHTCA HECKONbKO MaTepuanoB UM HECKOJIbKO TUMOB
reoMeTpuyeckmx CyLLHOCTEMN.

Hanpumep, ecnmM KOHCTPYKUMS COAEPXKMUT TBEPAOTENbHbIE U 000/104YEYHbIE 3/IEMEHTLI, HE0BX0AMMO CO34aTb
610K AN19 KaXKZOoro Tvna 3neMeHToB. EciM KOHCTpyKUMS cOCTOMUT M3 Banok C pasHbIM TUMOM CEYEHWIA, TO ANs
Kakgoro TMna cevyeHmns HeobxoaMmo co3naTb CBOM BJIOK.

MNMocnepoBaTenbHOCTb pa60TbI ¢ 610KaMM MOXKHO CXEMATUYHO npeacraeuTb cneayrowmm o6pa30M:

e €034aTb 610K € ykasaHueMm ID reomeTpuyeckoro obbekTa;
e npucBouTb 610Ky MaTepuan;
® MpUCBOUTb BJIOKY TUM 371EMEHTa.

PaccMOTpmM 3TH NyHKTbI NoapobHee.

1. Yto6bl CO3paTh HOBbIV 610K, NeperguTe B Pexxum — bnokun, O6vekT - bnok, Jevicteue - YnpaeneHue.
Ha naHnenu Huxke BbibepuTe Jeicteue - [L,06aBUTb CYLWHOCTb B 6/10K, BbiOEpUTE TUM reOMeTPUYEeCKmX
00beKTOB, KOTOpble BOMAYT B BNOK.

MaHens KoMaHa B X

AT FHE -

&
Qu%%
®I¢*%@

— lefctene - JobaBnTe CYWHOCTE B bnok ————

ST EDE
f‘@@ Ri| R | =

ID 6noka |1
CrncoK CylHOCTER

| ofwEm =]
ID obwexTalos) I 1

@ _Mowsesre |

HaxmuTe NpumeHnTb.

ID reomeTpmyecknx 06beKTOB, KOTOPbIE BOMAYT B BJI0K, MOXHO Y3HaTb Cneaylowum obpasom:
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e B aepeBe 00bLEKTOB C/1EBa;

WHCTpyMEHTBI 5 X
W e | @] 2| ¥

TEKYLLMA BUD II'IunHue OEpEBD j

Mma

':' OABEMBI

£l 3 Mnockue Tena
= 2 Body 1

= & Body 2

; % Surface 6
3 Body 3

= 2 Body 4
KNMMKHYB MbIWbK N0 MHTEpPECYOLWNMM reOMEeTPpUYECKNM obbekTamM — wux ID aBTOMaTUYecKkn NosBUTCA B

[ ]
COOTBETCTBYIOLLEM MOSIE.
Mone ID 6noka Heo6Xx0AMMO yKa3aTb NOPSAKOBbLIN HOMEP.
BaxxHo: Co3aaHHbIN 610K AonkeH oTobpa3nTbes B [lepeBe 06beKTOB cneBa B pa3aesne bnoku.
MHCTPYMEHTEI B X
Ml e | @] ¥

TeryWwMiA BMa II'IonHoe AEpeE0 ;l

Vs D+ |cooiicrea
P Ofbémbl

= & Nnocwe Tena

a Body 1

E| 3 Body 2

(¥ %> Surface 6

a Body 3

2 Body 4

F4 Mpynna

[+ IPaHKYHBIE YCNOBWA
MaTepransi

R FURN = R X

A00pEl CTOPOH
‘}3 Hafopel yznos
ﬁ IP&EHMYHBIN Cnoi

YTo6bl MOCMOTPETH CMMCOK rEOMETPUYECKNX 0O6BEKTOB, KOTOPbIE BOLWKX B BN0K, B KOMaHAHOM CTPOKe

BBEAMUTE
List block 1

B KoHconwu Bbl yBUAUTE CNMCOK 0OBLEKTOB, BOLIEALWMX B BNIOK.

2. Y706bI 334aTb MaTepuan 6noky, Bbibepute bnok - 3apatb MaTepuan.
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MaHens KoMaHa F X
—Pesim - Bnokwu

QG &
= | B
Iﬁi &>
& P
ik

ID Gnoxafos) |1

a, |f
ACMHERIEX"

AocTyNHEIE MaTEepKans!

I‘Frnepon.ucraﬂ CTane E
YrnepoaWcTan cTans ]
Ctane MOCT 4543-71

=1

ID 6n0Ka MOXHO BBECTM BPYYHYH, MO0 LLENKHYTb MbIWbID NO COOTBETCTBYIOLLEMY reOMETPUYECKOMY
06bekTy. [LoCTynHbIM MaTepuan BbIOUPAETCs M3 BbINaAAOLWEro CnmcKa.

HaxmuTe NpumeHnTb.

3. Ytobbl 33paTb 610Ky TMN 3n1emMeHTa, BbibepuTe Tun dnemeHTa.
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MaHenk KoMaHa q X
—Pexum - Browkm

Y R
& B[
<

HH
ek
E: DRI
B)
DSy

FEED
g BB«

ID Gnoka(os) |1

KaTteropua IDE‘::.EMH::E TENO

=l
Mopanok |1 ﬁ
(6] _Mownerws |

ID 6n0Ka MOXHO BBECTM BPYUHYHO, MO0 LLENKHYTb MbILWbID NO COOTBETCTBYIOLLEMY rEOMETPUYECKOMY
06BEKTY.

B none Kateropus BoibepeTe NyHKT, KOTOPbIA COOTBETCTBYET CYLLHOCTH, ,0OaBNeHHOM B B/10K.
YKaxute nopsaaok anemeHTa. Npu 3ToM nopsaok MOXHO BbibpaTb ¢ 1 no 9.

Haxxmute NpumMeHntsb.

BaxHo: [lopspok 2 cooTBeTcTByeT BbIOOpPY 3neMeHTa BTOpPOro mnopsigka, rae [A[obaensawTtcs
MPOMEXYTOYHble Yy3/1bl Ha rpaHsax. lopsaok 3nemMeHTa 3 M janee O3HayaeT, yTto pacyeT Oyaet
MPOBOAMTLCS METOAOM CMEKTPANIbHbIX 3IEMEHTOB COOTBETCTBYIOLLErO NOPSAKA.

[ocTynHbl cneayowme KaTeropum ans COOTBETCTBYOLLMX TUMOB /1IEMEHTOB:

. ToueyHaa macca: LUMPMASS.

o MpyxuHa: SPRING.

. banka: BEAM.

. O6onouka: SHELL.

. Mnockoctb (2D): PLANE.
. O6bemHoe Teno: SOLID.

Ecnu ang 6noka TMN 31eMEHTOB He Ha3HAY€eH, MPOrpaMma BbiGMPAET ero Mo YyMoA4YaHMIO Ha OCHOBAHMK
TWNa reoMeTpuyeckoro obbekTa, cogepaiierocs B 61oke. Mpu 3TOM UCMONL3YIOTCA Cleayowme
npaeuna:

o B obbemax reHepupytotcsa ceTkn us anementos SOLID.
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o Ha noBepxHOCTAX reHepupyoTca ceTku u3 anemeHtoB SHELL unu PLANE.

o Ha KpuBbIX reHepupyoTCa ceTku 13 anemeHToB BEAM nnum SPRING.

o BepwunHaM cooTBETCTBYHOT 0O4HOY3M10BbIE 3nemMeHTbl LUMPMASS.

Y3/1bl, COOTBETCTBYIOWME BoNee BbICOKOMY NOPSAKY annpokCMMaLIMK, pacnonaratoTcs B COOTBETCTBUM
C UCKPUBNIEHHOM reoMeTpueit No yMonyaHuio. 11 M3MEHeHMs 3TOro npaBmuia MOXHO MCMOb30BaTh

KOMaHAy:

set node constraint [ON | off | smart]

HacTpoiika off cooTBeTcTBYET pacnosioxxeHuto y3n10B 6onee BbICOKOro nopsaka 6es yyerta
MCKPUBNEHHOM reoOMeTpumM; OHM 3aHUMAIOT CPeLHME NO3ULMM MEXAY YINIOBbIMU Y31aMU 3N1EMEHTOB: HA
cepegmHax NpsSIMONMHENHbIX pebep, B LeHTpax NAoCKMX rpaHen u T.n. Hactpoika smart obecneumsaer
y4yeT UCKPUBNEHMS TONIbKO B TOM C/ly4ae, KOrAa 3TO He YXYALLAeT KayeCTBO 3/1eMEHTOB.

3apaHue CBOMCTB 06o10ueKk

CAE Fidesys nopnepxmBaeT ob6osioueyHble anemMeHTbl SHELL.

YT06bI 334aTb CBOMCTBA 000/104EK — TONLLMHY U KOIPDUUMEHT
nodta - nepergnte B Pexxum — bnoku, O6bekT - MapameTpbl
o6os0uek. Ha nosiBUBLLIENCS NAHENN YKAXHKTE:

e |D 6noka(oB)
e TonwuHy o60onoukm
o KoadbduumeHT nodta

BaxHO: JOKCUEHTpUCUTET ans  000/M0YEYHOrOo  3/MEeMEeHTA
namensietca ot 0 go 1 M onpepenser paccTosiHUE Mexay
MOBEPXHOCTbIO  000M0YKKM, paccMaTpMBaeMoOM B paMKax
reoMeTpuyeckom WAM CETOYHOM MOoJenn, W CpefuHHOWM
MOBEPXHOCTbIO 060104KM (PaKTUYECKM, CMELLEHUE MO TONLMHE
CpeaMHHOM NOBEPXHOCTU OTHOCUTENIbHO BEPXHEN MOBEPXHOCTU
obonoykn B ponax). 1o  yMOMYAHWMIO  3KCLEHTPUCUTET
yctaHoBneH 0.5.

MaHene KoMaHg

&

—PexIM -

BnokiM

& GH <|

t=0
=

|~

s 1
[
% T

i

—ORberT - MapaMeTpel obonoqes

XL

ok
& x| 8|8

ID Gnoka

TonwwmHa

J1

fo.1

SKCLUEHTPUCHTET IU.E

@

MPHUMEHTE |

| 3 MpocmoTp ceveHns obonoukm B 3D-BuAe BO3MOXeH B noctnpoueccope Fidesys Viewer npu HaxaTum

KHOMKKW 3D-BMA B CTaHAAPTHOM CTPOKe.

3apaHue cBOMCTB 6anoK

CAE Fidesys noppepxuvBaeT 6anoyHble aneMeHTol BEAM.
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Ytobbl 33paTh ceuveHuss 6GanoKk C MOMOLLbK) TFEOMETPUYECKMX XapaKTEPUCTUK WA MOMEHTOB WHEPLMM,
nepeigute B Pexxum — bnoku, O6bekT - MapameTpbl 6anok.

MaHens KoMaHa [
—PexuM - Bnokim

A9 < FH |
t%ﬂu@*g

—OfbeKT - MNapaMeTpel Danok

DT < =8B

Ha nosiBuBLUENCS NAHENN yKaxXuTe:

e |D 6noka;
®  yron NoBopoTa CUCTEMA KOOPAMHAT;
e Npodunb CEYEHNS U COOTBETCTBYIOLLME Pa3MepPbl K HEMY.

Haxxmute MpumeHntnb.
CAE Fidesys noppnep>xuBaeT ceveHuss 6anok cnepyowmx TMMNoB:

® NPAMOYrOJibHUK;

e 3UNC;
e [BYTaBp;
e luBennep;
e Yronok;

e TaBp;

e /-CeyeHue;

®  O/bIN NPSIMOYTONbHUK;

®  KOpbITHbIM NPOdUIb;

®  KpYr CO CMeLleHHbIM OTBEPCTUEM.

® 33aHMWe CeYEHUS C MOMOLLbI MOMEHTOB UHEpPLUK

| MpocmoTp ceuveHuns 6anku B 3D-Buae BO3MOXeH B noctnpoueccope Fidesys Viewer npu Haxatuu
KHOMKK 3D-BMfA B CTaHAAPTHOM CTPOKEe MOC/e BbIMONHEHMS pacyeTa.
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3apaHue CBOMCTB TOYEUYHOM MacChl

MNaHenb KoMaHa B X

—Pesiam - Bnok
CAE Fidesys noppaepxuBaeT ToyeyHble maccbl LUMPMASS.

UTobbl 33p/aTb CBOMCTBA TOYEYHOM MacChl, nepengute B l.

Pexxum - bnoku, O6bektT — CBoiCTBa TOUEYHOM MacCChbl.

t=0 l ,- % L
o
Ha nosiBuBLUENCSA NaHenn ykaxure: = ™ Q

e |D 6noka; —ObbeKT - CEOMCTES TOYEYHON MaCThI

RV = DS EIELY

Haxxmute MpumeHutsb.

17

ID Binoka Il
Macca IU. 1
MoMeHT MHEpPLYAM IU

0] p—

3apaHue CBOMCTB NPYXKUHDI

CAE Fidesys noppepxuBaeT npyxuHbl SPRING
YTo6bl 334aTb CBOMCTBA NPYXMHbI, nepengute B Pexum — bnokun, O6bekT — CBOMCTBA NPYXKUHBDI.
Ha nosiBUBLUENCS NaHenn ykaxure:

e |D 6noka;
e Tun Npy>XuHbl;
e 3HaueHus, COOTBETCTBYHOLLME TUMY NPYXKUHBI.

HaxmuTe MpumeHnTb.

MaHens KoMaHa g X

—PexumM - BnokK

ID Gnoka Il
TuN NpyYHKHHBLL
NuHeRHaA NpYyHKUHE ;I
MECTKDCTE Ha pacT AHeHHe |1
MECTKOCTE Ha KpyYeHHe IU

KoshQMLMEHT NOCTOARHOMD AEMNBMPOBaHMA IU. 1

MUHERHBIA KosthdMeHT AeMndHUpoOBaHUA IU
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3apaHue rpaHUYHbIX YC/I0BUIA

Tunsel 2paHuyHbIX ycnosuli
CAE Fidesys noppnep>vBaeT rpaHUYHbIe YCNOBUS CiefyoLmX TUMOB:

e TOoYyeYyHaqa cumna

[ AaBneHue Pestim - MpaHuYHEIE YoNoBKA

e [epeMelleHne l g n E

e pacnpepeneHHas cuna

@

&
%

t=0
e rpaBuTaLMs = S
e HanpskeHue Sie=s
g
e yCKOpeHue = Hi ﬂg a

e  CKOpPOCTb

0
==
'

e yIN0Bas CKOPOCTb

e (CBA3U

sl
] -ﬁ-
“1

<1

2 B k|l
9 S|l
A v H B3

[ 4
[=="%
8
®  KOHTaKT
P

e HeoTpaxatowee Y

e TENI0BOM MOTOK

e  KOHBEKLMS

e TeMmnepaTtypa

e MOpPOBOE AaBNEHME

e  (BA13b MO HaNpaBAeHUIO

® nepuoaMyYecKne rpaHnYHbIE YCI0BKS

® u3nyyeHue (OnA TemnepaTypHbIX 3a4a4y Unu Ana 3a4ay TEMoNpoBOAHOCTY);
[ ] UCTOYHUK Tenna,

e  0ObEMHbIA UCTOYHUK TEMNA;

® [IOTOK XMAOKOCTHU.

Ytobbl 334aTb rpaHUYHbIE YCI0BUS:

1. Ha naHenu koMaHz BbibepuTe Pexxum — MpaHuuHbIe ycnoBus.

2. Bbibepute TMN rpaHMyHOro ycnosus B 6noke O6beKT.

3. Bbibepute [leiictene — Co3parb. 3apanTe cnefyolime napameTpbl:

o ID/Mms (npuceoiiTe HoBbIW ID, BBEAMTE MMS C MCMONb30BaHWEM OYKB W/MnAn UUDP MAM OCTABbTE
aBTOMaTUYECKM NPUCBOEHHBIN HoMep ID);

o 00bekT, K KOTOPOMY MpPUKNaAbIBAETCS FpaHMyHOoe ycnoBue (06bEM, MOBEpXHOCTb, KpuBas, pebpo,
BEPLUMHA, y3en, Habop y3N0B, 3/1eMeHT, rpaHb, HA6Op CTOPOH);
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o |D obbekToB (NocTaBbTe yKkasaTenb B nose ID 06bekToB 1 BbibepuUTe MbIKON TpebyeMble 06beKTbI, UX
HoMepa 6yayT 3aHeceHbl B 3TO none aBTomaTuuyecku. Ecnm TpebyeTcs ykasaTb HECKONbKO 0ObeKTOB,
BblAenanTe ux, yaepxmeas knasuwy Ctrl);

e Mpoyue napaMeTpsbl (3HaYeHue, cTeneHu cBoboabI M T.4.).
4. Haxmwute MpUMeEHUTD.

C nomMolbio dYHKLUMOHANA, AOCTYMHOro Yepes naHeslb KOMaHA, MOXHO TakXe MPOCMOTPETb CMMCOK 3a4aHHbIX
FPAHUYHBIX YCNOBWUIA, UBMEHUTb U YAANWUTb 3aAaHHOE PaHEE FPAHUYHOE YCI0BHE.

3apaHue HauyanbHbIX YCI0BUIA

1] 9 X
Tunbl HA4YaJ/ibHbiX yc.ﬂoeuu MaHens KoMaHa

—PexiM - Ha4anbHeIe YCnoBHA
CAE Fidesys nopnnepXvBaeT HavafbHble YCNOBUS CEAYHLWMX

TMMOB: l" {@
e nepemelleHne i s
= B % i}

—OfkekT

® CKOpPOCTb

e yIN0Bas CKOPOCTb

i)
o

e TeMmnepartypa By ‘ ,__f:.":

® [OpoOBOE AaBJiEHNE

® HauyanbHOe HanpskeHue (3afaeTcs B YNpasneHun Matepuanamu)

3aBUCUMMOCTb OT BpeMeHU unun KoopauHat

3aBMCMMOCTb OT BPEMEHM WAWM KOOPAMHAT MOXeT ObiTb 33faHa OTAENbHO AN KaXAO0ro TMNa rpaHMYHbIX
YC/I0BUI C NOMOLLBI TaBNMYHBIX U POPMYNbHBIX 3aBUCUMOCTEN.

IpaHuuHbIe YCOBUSA A0MKHbI ObITb 3apaHee 3aaaHbl (PexxuM — paHWYHbIE yCIOBUS).

MaHens KoMaHa 2 X

—PEXMM - 3aBHCMMOCTE Y

A9 < TH S|
= B % Q

[ns 3apanuna GopMynbHOM 3aBUCMMOCTM Ha NaHeNn KOMaHg, Bbibepute MOAYNb 3a4aHUS FPAHUYHBIX YCI0BUMA
(Pexxum — F'paHKnuHble ycnoBus, O6bekT — 3aBUCMMOCTb OT BpEMEHM) U B NOSBMBLLIENCS (POpMeE:

e Bblbepute TMN [Y;
e BbiOEpUTE OTAENbHYIO KOMMOHEHTY UM BECh BEKTOP A/151 MPUOXKEHNS 3aBUCMMOCTU OT BPEMEHM;

e BbibepuTe TMM 3aBUCMMOCTU (POPMYNY MOXKHO BBECTU BPYYHYIO, AJ19 3aBUCUMOCTU OT BPEMEHU MOXHO
BOCMNOJIb30BaTbCA CTAHAAPTHLIMKU GOpMynamm);

e 33paiiTe NapaMeTpbl 3aBUCUMOCTM.
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Haxxmute MpumeHuTsb.

[Onga npocmoTpa Tab/AMYHBIX OAHHbIX WAM rpadwuka, NOCTPOEHHbIX MO 3afaHHOW dopMyne, nepenauTe B
COOTBETCTBYHOLME BKIALKM B OKHE 3aBUCMMOCTb Y. Kpome Toro, ecTb BO3MOXHOCTb 3KCMOPTA TabNMYHbIX
[aHHbIX 60 MMMOpPTa HOBbIX TabaULL.

f 7 JaBucimocTe Y [ %]

Hasganme ¥ IID | Wopty na I Tabnmua I Tpadmr I
=4 Displacement 1 m
-

=4 Displacement 2 PYHHYI

x Displacement 3 I _1@@%sin(x)

= Pressure 1
Clear | + | | * | i | ~ |
sin | cos | tan | sqrt | if(a, 6,0 | [ |
asin I acos | akan | exp I lag | laglo |
sinh | cosh | tanh | abs | ceil | Floor |

MPHMEHHTE I Ok OTHMEHA

CraHpapTHble GopMyNbl AN 3aBUCUMOCTM OT BPEMEHMU:

F 7 3aBucumocTs 'Y HE

HazsaHme M IID | DopHyna I Tobnmua | — |
=4 Displacement 1

=4 Displacement 2 m
=4 Displacement 3

m Pressure 1 JKCNOHEHT &
= Preep

N [ NI VI S
sn | s | ot | st | Eemo | () |
s | asems | e | e || g ogto |
sch | coh | ban | abs | el | Ao |

MpHMEHHTE Ok CTHEHA
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MpocMoTp TabnnuHbIX AaHHbIX, COOTBETCTBYOLWMX hopmyne -100*sin(x):

f *3aBucvMocTe MY EE
HazgaHHe MY |ID | dapyNa TafnHua I Mpadikk |
=4 Displacement 1
B
&4 Displacement 2 A SHaHEHHe | = PEHA
=4 Displacement 3 05 47,9426 = TemnepaTtypa
E Pressure 1 &

-0.454543 40,0074
-0.469697 45,2616

-0.454545 45,9054 AMNopT. ..

-0.439394 42,5391 SKENOpT..,

-0424242 41,163
OMHCTHTE

118

-0.409091 39,7775

-0,393939 38,3829

-0,378738 36,9795

-0.363636 35,5675

-0.348485 34,1474

MPHMEHHTE I Ok | OTMERA

MpocmoTp rpadumka, cootTseTcTBytowero gpopmyne -100*sin(x)

F ' 3aBucHMocTL Y EHE

HazeaHme MY |ID | DopMyna I Tabnmua Tpadine |
=4 Displacement 1
=4 Displacement 2
=4 Displacement 3
E Pressure 1

SHa4eHHE

MpHMEHHTE O OTMEHS
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3apaHMe KOHTAKTHOrO B3auMOAEenCTBUSA

KoHTaKTHble 3apauv SABASKOTCA CYWECTBEHHO HENMHEWHbIMU W TpebyT 3HAUYUTENbHbLIX KOMMbIOTEPHbIX
pecypcoB anis peweHus. [pu 3ToM ang Boibopa Mopenu, NpuBoAasLLen K Hanbonee 3pPEKTUBHOMY peLLeHuHo,
O4Y€eHb BaXHO NOHUMaTL HU3MYECKOEe CcoAepX)aHUe 3aaa4n. HeNMHEeNHOCTb KOHTaKTHbIX 334a4 CBSI3aHa C ABYMS
MOMeHTaMu. Bo-nepBbix, 061acTb KOHTaKTa, a, CNef0BaTeNbHO, FPaHUYHbIE YCNOBUS A0 MOJYYEHUS peLleHus
ABNATCA HEU3BeCTHbIMW. BO-BTOpbIX, BO MHOMMX KOHTaKTHbIX 33fayax HeobXoOAMMO yuuTbiBaTb TPEHMe.
JddeKTbl, CBA3aHHbIE C TPEHMEM, MOTYT MPUBOAUTD K MIOX0 CXOAAWMMCS 3a4a4aM.

Co30aHue KoHmakma

[na 3apaHua obnacteit KoHTakTa BblbepeTe Moaynb 3afaHua KoHTakta (Pexxum — FpaHMuHble ycnoBus,
O6bekT — KoHTakT)

MaHens KoMaHa g X

—Pexim - [paHK4HbIE yonoBKA

PHE =

o
@
&1|&,

= ¥ R
—OEbekT - KoHTaKT

s |4 Wm g &
Y @ a4 ml:= 4
Y

B CAE Fidesys peanv30BaHbl KOHTaKTHble B3aMMOLENCTBUS Y3eN-NOBEPXHOCTb U y3en-KpuBas.

BaXHO: eC/IM KOHTaKTHblE YC/OBUS He 3afiaHbl, TO AeTanu B COOpKe He B3aMMOLENCTBYIOT. B3aumopneicremne
AeTanei B cOopke yepes 3afaHHble 0611aCTU KOHTAKTa O3HAYaeT NpensTCTBUE B3aMMHOMY MPOHUKHOBEHMIO
LeTanei U nepeaavy Harpysok.

O6nactn, ans KOTOPbIX MIAHUPYETCA 3a4aBaTb NPAHUYHbIE YCNOBUA ONA KOHTAKTA, XXE€MATENbHO BblAE/INTb B
oTAe/ibHble NMOBEPXHOCTU 414 00BbEMHbLIX TEN WAM NUHMM ONd OBYMEPHOro cnyd4as. PernoHbl KOHTaKTOB
[OMKHbI ObITb A0CTAaTOYHbIMU, YTOOBI npouecc B3aMMOLENCTBMSA TeNl 33 Hee He BbIXOAWN, HO npu 3TOM And
3KOHOMUU KOMMbOTEPHbBIX peCypCOB 3TN PErMoHbl peKoMeHayeTCad MUHUMU3NPOBATD.

YkaxuTe, Kakas u3 cyliHocten 6ynet MnaBHoi (master), a kakas — MobouyHol (slave).

Mpu 3TOM cnepyeT OTMETUTb, YTO [NaBHAsA CYLLHOCTb MOLENUPYETCS MOBEPXHOCTAMU, a [ToboYHas — y3namu.
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IBblEop rNasHoN 1 NODOYHOM CYLHOCTK v|

—ID

" Hoswii ID

¥ AETOMaTMUECKDE npycBoeHKe ID

MMaBHaA CYLWHOCTE:

—CNCOK CYLWHOCTEN

II_IDEFEIII}(HGCI'I:: j

ID obeexTalos) |1
MoBoYHaA CYILHOCTES

CrNWCOK CYWHOCTEN

II'IuE:eprucrb ;I

ID obkekTa(0E) |2|

3asop 0.0005

I WrHopMpoBaTE HaYaNLHLIT HaxNecT

Tin IDEu.LMﬁ ;I
KosddMUMEHT TpeHua ICI.CI

MeToa IABTnEblEnp LI

™ sapams HACTPOMKM MOMCKE

) —

Mpw 30aHWMM KOHTAKTHOM Napbl cnefyeT UMeTb B BMAY, YTO Bbibop MnaBHOM M [Mo6oYHOM cywHOCTEN MOXeT
CTaTb MPUUYUHOM MONYYEHUS PA3NNYHbLIX PE3YNbTaTOB MOAENNPOBAHUS U BIUATb HA TOYHOCTb peLleHus.

PekomeHpaumu no Beibopy MaBHoM 1 [Mo6OYHOW CyLLHOCTEN:

e Ecnu onHa noBepxHOCTb (A) IBNSIETCS MNOCKOM MM BOTHYTOM, @ Apyras NoBepxHOCTb (B) aensertcs
0CTpbIM pebpoM MM BbIMYKIOCTbIO, TO NOBEPXHOCTb A fo/mKHa 6bITb [NaBHoW (master).

e Ecnu obe KOHTaKTMpYyOLLMEe NOBEPXHOCTU BbINYK/Ible, TO IMaBHOM (Master) NOBEPXHOCTbIO
NPUHUMAETCS MeHee BbIMyKas.

e Ecnu obe NoBepxHOCTU SBASKOTCS NAOCKUMMU, BbIOOP MNob60YHONM 1 TNaBHOM CYLIHOCTM NPOU3BONEH.

e Ecnu ofHa KOHTaKTHasg NOBEPXHOCTb UMEET O0CTpoe pebpo, a Apyras He UMeeT ero, To nepeas
npuHMMaeTcs NoboyHoM (slave) noBepXHOCTbIO.

e Ecnv ofHO M3 KOHTAKTUPYOWMX TeN abCONMOTHO XECTKOe, TO ero NOBEPXHOCTb MPUHMMAETCS FNABHOW
(master).

e B HEKOTOpbIX Cy4yasx Nofe3Ho Co34aBaTb CUMMETPUYHBIN KOHTAKT. [1py 3TOM Kaxaas NoBepXHOCTb
onpenenseTcs U Kak rnaBHas, U kKak noboyHas. Tak MOXHO MOAEeNUpoBaTb, HaNpuMep, KOHTaKT ABYX
obnacTen, UMerOLLMX OCTPble pébpa unu pudneHbie (BONHOOOpa3HbIe) MOBEPXHOCTH
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MNobounan cywHoCTL
(vpuean)
aedopmupyeman nosepxHocTs B

[naeHaA CyWHOCTE

(vpuean)
&,noa epXHOCTL A >

Asmoebibop KoHmakma

B CAE Fidesys peann3oBaHO aBTOMATM4YeCkOe 3afaHMe KOHTakTa. [ng 3Toro HeobxoguMMo B BbiNafaloLEeM
Cnucke ykasatb ABTOBbIGOP M Ha NnaHenu FeomMeTpus CYLLHOCTU BbIOpPaTh COOTBETCTBYIOLWMIA 0OBbEKT.

| rnofiansHo =]
3asop 0.0005
™ WrropwposaTs HauanbHBI HaxnecT
Tun |DEu.tm‘i =l
KoaddMUEHT TPEHNS 0.0
MeTon | ABToBLIGOP |

rhﬂmrﬂcrpo&'lmm
©, _Nowens |

Co3aaHHbIe KOHTaKTbI 0To6pa>|<ar0Tcs1 B Oepese obbekToB cnesa. [Ons BU3yannsauun KIANKHUTE MbIlWbIO Ha
Ha3BaHWe HeobXxoaMMoro permoHa KOHTaKTa B Aepese 06bEeKTOB, M OH 6WJ,€T noaceBe4yYeH Ha Moaenu.

OTcTyn - 3TO pacCcTosiHME MeXAy TenaMu, NpuM KOTOPOM HAYMHAETCH KOHTaKTHOE B3auMoAeincTBue. MOXHO
paccMaTpuBaTh, Kak pa3sMep XXECTKOM BCTaBKM MeXAY KOHTaKTUPYOLWMMM Tenamu. B aHrMiCKOM BapuaHTe
“offset”.
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Kaaol KOHTaKTHOM nape NpUnMCbIBAETCS UHAMBKUAYANbHbIA HOMep (ID) M Habop cBOMCTB. YMCI0 KOHTAKTHbIX
nap He orpaHuyeHo. [ns Bu3yanu3aumm CO34AHHOM KOHTAKTHOW Mapbl KAMKHWTE Mblllbl0 HAa Ha3BaHWe
HeobXx0AMMOM KOHTAKTHOM Mapbl B TOM Xe AepeBe 06bekToB cneBa. BoibpaHHas napa byaeT noacBeyeHa Ha
MOAENN OPAHXXEBbIM LIBETOM.

q 2 Y .-.. o ...ax
BN Y
- Al Marepuans:
- TP Erosn
5§ Mpamnetie yonoswa
& &5 Orpaereris
@&Tmmtrﬁh‘
) Mopotnie HADY 3M
- I Coemmmtin
I Conm
B © KoHTasTa
Z HoemasT 1
L
B ' Havamstse yenosus
B ! Sasuomocrn
“H Tpymnes
El!l-l-mma
& B HacTpoiat pacieta

B CAE Fidesys nocTynHbl criefytoLime HaCTPOMKN KOHTAaKTHOM napsl:
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3as0p 0.0005

™ WrHopupoBsaTh HauansHbIi HaxnecT

TN IDEu.LML'& LI
K.oshUUMEHT TPEHKA ID.D
MeTon IABTDBblEnp LI

[na MopenupoBaHUs Hepa3pbiBHOM CBA3M Bblibepute TMN KOHTakTa CBA3aHHbIA, Toraa [nasHblie n MNoboyHbie
CYLLHOCTU CLLeNASOTCSA N0 BCEM HanNpaBAEHUSM 4,0 OKOHYAHMS aHanm3a, eCiv KOHTAKT Obl1 YyCTaHOB/EH.

B cuTyaumm, korga OBWXKEHME TBEPAOrO Tefa OrPaHMYMBAETCS JIMWb KOHTAKTHbIMM YC/OBUSMM, BAXKHO
obecneynTb, YTOObI B Ha4Ya/IbHOM COCTOSAHMM 3/1EMEHTbI KOHTAKTHOM Mapbl HAXOAMANCH BO B3aMMOLENCTBUM.
OmHako B psiae cayyaeB onpeaesieHMe B3aMMOAENCTBMS MOXET ObiTb 3aTPyOHWUTENbHO. JTO MOXET
NpOMCXOOMTb B C/IEAYIOWMX CTyYasiX:

o KOHTYpbl Tena MOryT 6bITb 4OCTAaTOUYHO C/IOXKHbIMU, U ObIBAET TPYAHO TOYHO ONpPEnENnTb TOUKY,
B KOTOPOM NPOM30MAET NEPBbIN KOHTAKT;

. HECMOTPS Ha TO, YTO reoMeTpuYecKas MoAeNb NOCTpoeHa 6e3 pa3pbiBOB, OWMBKM OKPYINEHHS,
BO3HMKAIOLLME NPU NOCTPOEHMM CETOYHOM MOLENM, MOTYT NPUBOAMUTD K MOSIBNIEHMIO MajiblX Pa3pbiBOB
MEXAY NEMEHTAMM.

Mo 3TUM XXe NpUYMHAM MOXET MPOMUCXOAMUTb CULLKOM B0NbLIOE HaYaNbHOE NPOHUKHOBEHWE [NaBHOM
cywHocTH B [o60YHY0. B 3TMX Cy4Yasnx B KOHTAKTHbIX 3/1IEMEHTaX BO3MOXHO MOsIBIEHNE Ype3MepHO 60MbLumMX
CUN peakuuu, a 3TO MOXKET NPUBECTU K YXYALIEHUIO CXOAMMOCTHU PELLEHUS U YBEIMYEHUIO BPEMEHM pacyeTa,
nnbo pelleHne HeNMHEMHOM 334a4N MOXKET Pa3OUTHUCh.

nO3TOMy onpepneneHne Ha4va/lbHOro KOHTaKTa NpeacrtaBnsaer CO6OI7I, BO3MOXHO, Hambonee BaXKHbIA aCNekT
NOCTpOEeHNa Modenn Anga KOHTakKTHOro aHanamns3a.

KoHmakmuelii anzopumm

B CAE Fidesys peanv3oBaHbl Cneaytolime KOHTAKTHbIE airOpUTMbI:
o MeTopn wrpados (penalty),
o MHoroToue4Hoe orpaHuyeHune (MPQ).

Mpu BbibOpe MeToaa ABTO, MpOrpaMMa B aBTOMATUYECKOM peEXUME BbIOMPAET OAMH M3 MepeyumcieHHbIX
anropuTMOB 4151 PELEHUS KOHTAKTHOM 3a4auM.

Meton Ltpados mpebyem HACTpONMKM, KakK AN HOPManbHOW, Tak M AN KacaTeslbHOM >XeCTKOCTU (CM.
HacTtpoikn koHTakTHOM napbl). OCHOBHBLIM HEOOCTAaTKOM SIBASIETCSA TO, YUTO MPOHUKHOBEHME MexAy [BYMS
MOBEPXHOCTSAMM 33aBUCUT OT 3ITUX XKECTKOCTeN. bosiee BbICOKME 3HAYEHUSI XKECTKOCTEM MOIYT YMEHbLUMTb
NMPOHMKHOBEHME, HO MOIYT NPUBECTU K MI0OXOM 00YCNOBNEHHOCTU rN0OANbHOM MaTpULbl XXECTKOCTU U MJIOXON
cxoammoctn. B upeane, HeobxogmMMo nomobpaTb AOCTAaTOYHO BbICOKME MKECTKOCTWM, YTOObl KOHTAKTHOE
NMPOHMKHOBEHME OCTaBasoChb AOCTATOYHO ManbiM. B TO e BpeMsi, AOCTAaTOYHO HU3KME KECTKOCTU
obecneymBaloT NyyLy0 CXOAMMOCTb 3a434M.

Meton MPC HaknapbiBaeT TpebOBaHWS HEMPOHUKHOBEHUS U PABEHCTBA HOPMAsbHbIX HAMpPSDKEHWH, Ang
NMPUMEHEHNS KOTOPbIX MCMONb3yeTcs Meton npamoro ucknwuerus (Direct elimination). Takol nopgxopn He
TpebyeT noabopa XeCcTKOCTH U AaeT pelleHue 33 OJHY UTepaLmio (eCNM 30HA KOHTAKTa He MeHaeTcs).
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Tunel 3neMeHmoe

PacueTHble anropuTtmbl CAE Fidesys no3BonstoT MOAENMPOBaTb KOHTAKT, HE 334aBas TOMHOE COBMAAEHME y3/10B
CETKM Ha rpaHuue. [Mpu 3ToM He TpebyeTca MCNOoJIb30BaHME KaKMX-TMOO CneumanbHbiX KOHEYHbIX 31EMEHTOB B
061acTM KOHTaKTa Ansi 0003HaYeHMs B3aMMOAENCTBUA AeTanei. TakoW noaxon Mo3BONSET JIErko 3aaBaTtb
YC/0BUS ON15 B3aUMOAENCTBUS B KOHTAKTE MO0 AN1s1 CBA3HbIX MOBEPXHOCTEN.

B CAE Fidesys pelieHMe KOHTAKTHbIX 334ay MOAAEPXKMBAETCA ANS CNefyloWMX TUMOB YXKe CYLLEeCTBYHOLWMX
KOHEYHbIX /IEMEHTOB:

. O6bemHble 3nemMeHThI (3D);
. Mnockue snemeHTsI (2D).
Cmamyc Konmakma

B Fidesys Viewer HenmocpeLCTBEHHO MOC/AE BbIMOJSHEHMS pacyeTa MOXHO OLEHUTb MOBEAEHME KaX[oro
KOHTAKTHOrO 3/1eMeHTa Mo NpMCBOeHHOMY eMy cTaTycy B none Craryc Kontakra (Contact Status).

[aHHoe none nmeer OOHY KOMNOHEHTY, KOTOPaa MOXET NPpUHUMaTb cneayruime 3Ha4eHnAa:

o STATUS = 0 - HeT KOHTaKTa;
o STATUS = 2 — KOHTaKT C NpOCKaNb3blBAHNEM;
. STATUS = 3 - 6e3 npockanb3biBaHUs (Mnn 6e3 TpeHus).

Cratyc KOHTaKTa

0.000
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3anyck pacyéTa

Tunbl aHanusa

MaHenb KoMaHa B X

—PexM - HACTpoikK pacdeTa

Q< PH |

= B ¥ a

CAE Fidesys Bxntovaet B cebs cnepytoume TUMbl aHanmnsa:

e (TaTMyeckoe HarpyxeHnue (1);

e IMHaMMyeckoe HarpyxeHue (2);
® aHanu3 cobCTBEHHbIX YacToT (3);
® rapMOHMYecKui aHanms (4)

®  pacyeT Ha YCTOM4YMBOCTH (5);

e pacyéT 3p(HeKTUBHbIX XapakTePUCTUK KOMMO3UTHbIX MaTepuanos (6).

|
| L@ @ Mﬁ|
_ | IR

12 3 4 5 6

lNocnenoBaTenbHOCTb AEMCTBUIM 19 3aMyCKa pacyéTta cnepytoLas.
1. Ha naHenu koMaHg, BbibepuTe Pexkum — MapameTpbl pacuéTa.

2. Bbibepute HeobxoamMmblid TMN aHanusa: Ctatnuueckuid, OnuHammuueckmii, COBCTBEHHbIE YacTOTbl UK Pacuér
3 beKTUBHbIX CBOMCTB.

3. 3apaiiTe HaCTpOMKM BbIGPAHHOrO TMMa aHanu3a: TMN peLllaTens, CUCTEMY KOOPAMHAT, NONS BbIYUCIEHUH,
TWUN CXEMbI, BPEMEHHbIE MAapaMeTpbl (41 AMHAMUYECKOrO aHaNu3a) u T.4,

4. Haxmute MpUMeHUTD.
5. Haxmute Hauartb pacuér.

Mocne 3anycka pacyéta B KoHconu 6yaeT oTobpaxaTbcs ero xod. Tyaa xe 6yayT BbIBOAWUTbCS COOOLLEHMS
NONb30BaTEND, B TOM uucie coobueHnss o6 ownbkax B C/yvyae HEYCMNEWHOro MAM HEKOPPEKTHOro
3aBeplleHns pacyétoB. B cnyvae ycnewHoro 3aBeplueHus pacyérta B KOHCOMM MOSIBUTCA cooblieHue:
“Calculation finished successfully at <date> <time>”.

Mo yMONyaHWIiO BCE BbIYUCIEHWUS MPOU3BOAATCS B AEKAPTOBOM CMCTEMe KoopauHaT. [pu HeobxoamMmocTu
nocne 3aBepLleHUs pacyéTa MOXHO LONOSHUTENBHO NPOU3BECTU NEPECUYET pe3ynbTaToB B LMAUHAPUYECKYH U
cdhepuryeckyo CMCTEMbI KOOPAMHAT € NomoLblo GunbTpoB B noctnpoueccope Fidesys Viewer.

PasmepHocTb pewaemont mogenu: 2D - aBymepHas (nnockas) unm 3D - TpexmepHas. [lng oByMepHoro ciyyas
peann3oBaHbl CNefyLMe TUMbl M0CKOM 3a4a4u:

® NNI0CKOE HanpsaXXeHHOoe COCTOAHMUE,
® N0oCKoe ,D,eq)opMMpOBaHHOG COCTOAHME.
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Mo yMonuaHMIO BbIMUCASIOTCSA NONS HanpsXKeHun, aedopmaunii u nepemMelteHuin. Mpu HEOBXO0AMMOCTU MOXKHO
[ONOSMHUTENbHO BbIYUCUTL TNABHbIE HAMPSHKEHWUS, rNaBHble AedopMauMmM U MHTEHCMBHOCTb HaMpsHKEHWUM
no Muzecy (c nomowbto GunbTpoB B Fidesys Viewer).

[ocTynHbl cnepylowue TuMnbl  pewatenei CUCTeM  JNUHeRHbIX anrebpanueckux ypasHeHui  (CJ1AY),
BO3HMKAIOLWMX B NpoLLecce AUCKPeTU3aLMM 3a0a4u:

e npsamon (LU);

®  UTepaUMOHHbIW.
[octynHbl cnepyolwime pewateny Ang 3agay HaxXoXAEeHUs COOBCTBEHHbIX 3HAYEHUM Y CUCTEM NUHENHbIX
anrebpanyeckux ypasHeHun (CJ1AY):

o Kpsbinosa-Lypa;

o ApHonbaoum.

[N AMHAMUYECKOrO Harpy>KeHUs MOXKET MCMOb30BaTbCS OAMH U3 ABYX METOA0B pacyeTa:

e  GBHbIN;
e  HEABHbIN.

Mopaenu 3apau
[na pacyéta 0oCTynHbl CnegyllLmMe Mogenu 3agau:

e YMpyrocTb;

e  MIaCTUYHOCTb;

e reoMeTpuyeckas HeNMHENHOCTb;
e  TENIOMNpPOBOAHOCTb;

e Mbe30MpOBOAHOCTb.

Utobbl BbIOpaTb MoAenb, MONMb30BaTeENb BKIHOYAET COOTBETCTBYHOLIME HACTPOMKM. BbiGOp Heckonbkux
HaCTpOeK OJHOBPEMEHHO MO3BONSET 3aAaTb pas3/MyHble codeTaHus Mopenei. K npumepy, BbiGop
HacTpoek YnpyrocTb v MNacTMYHOCTb AACT MOAENb YNPYroniacTUYHOCTb, @ BbIGOP HAacTpoeKk YMpyroctb M
TennoBoAHOCTb AACT TEPMOYNPYroCTb.

[ns yny4ylleHns cXoaMMoCTU HENIMHENHbIX 3a4a4 AOCTYMHbI CefyoWme HacTPOKK:

W 3azaTe HACcTPORKK HENMHENHOMO pEWATENS

—HacTpoFkKK HENMHERHOMD PEWATENA
[MHH. KOR-EB0 WAaroE Harpy¥eHKa I 10
[Makc., Kon-B0 WAaros Harpy#eHHa |3EI
MaKc Kon-e0 HTEPAaLHA I 100
To4HOCTE I le-3

[ng HeNMHeWHbIX 33834 CXOAMMOCTb UTEPALMI Ha KaXKA0M Luare no Harpy>XeHuW MOXHO NpoBepuTb B (aitne
Convergence.txt. @aiin BbIrpykaeTcs B Nanky, KoTopas co3paeTcs psaoM ¢ dannoMm “.pvd, B KOTOPOM
COXpaHAeTCs pacyeér.

[lna npocMoTpa 1 aHanM3a NoayYeHHbIX pe3ybTaToB UCMOMb3YETCS BCTPOEHHAs nporpamma Fidesys Viewer.
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MHorowarosbie pacyeTbl

3adaHue wazoe 019 2pAHUYHbIX YC108UL . & x
dHENb KoMaHd

. —Pexim - HacTpoliki pacdeTa
B CAE Fidesys BO3MOXHO 33aJaTb MHOrOLIArOBOE HarpyxeHue

yepes TabAMYHYIO 3aBUCMMOCTb OT BPEMEHM WM Yepe3 SBHOe l . ‘@ ‘@ n = |
NPUCBOEHME LIATOB.

= T X Q
TabnuyHas 3aBMCMMOCTb 33haeTcsd B pasgene  3adaHue = I_% -

3aBUCMMOCTEN  OT BpeEMEHN WANM  KOOpAMHAT, Npu 3TOM —HacTpolikiu pacdeTa - CTaTHYeckii
HEO6X0,EI,I/IMO BbICTaBUTb HACTPOMKY 3aBMCMMOCTU OT BPEMEHMU. . L
pouKy P 11 O Y
3a,u.aHv1e Harpysku B suae ? Ly '-LQJ' }Q{
L]
Bpems 3HaueHune £
1 5
2 0 —CTaTryeckui - Obwme

03HayaeT nHenHoe ybbiBaHMe 3Ha4YeHus ot 5 no 0.

SBHOE NMPUCBOEHME WIAroB And rpaHUYHbIX YCJ'IOBMﬁ npouncxogut

B OkHe HacTtpoiku waros HarpyxeHus (Pexum - Hactpoiku ol ISD :I'
pacyeta - CTaTMyeckmit - 3a4aTb YMCNO LWATOB HArpPYXKEHUS). [T Wmonbsosate MPI
—Moaens
Beenute Tpebyemoe uncno waros pacyeta. [1ng OTKpbITUS OKHA M ynpyrocts
HaCTPOEeK LUAroB HArpyXXeHUs HAXKMUTE Ha 3Haq0|<;| I MnactuarocTs

. r MeoMETPHYECKARA HEMMHERHOCTD
Hanee, ykaxuTe Tpebyemble HaCTPOMKHU:
r TennonpoBoAHOCTD

e Boibepute Bkagky MY I™ Nbesorposonrocts
e  KNuKHUTE B N1EBOI KONOHKE MO rpaHUYHOMY YC/IOBUIO,
[
AN KOTOPOro Heo6X0AMMO 334aTb aKTUBHbIE LWArK IV 3anaTs uicno waroe Harpyxenis
pacueTa.
o 3apaiiTe aKTMBHbIe WArW pacyeTa As BbiAENEHHOTO {eno waros Harpperts [1 —N

FPaHMYHOr0 yCnoBma B COOTBETCTBYHOLLEM None.
e 3ajaHuWe aKTMBHbIX LUIAroB BO3MOXHO B cnepywuiem

dopmare: "all”, "1 2 3t0 5", "1 to 5". @l MpMMeriTS |
Ha4aTe pac4eT |

™ 3apats HECTPOKM HENWHERHOMD PELIETENA

e Haxmute NMpUMEHUTD.
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i Iy |I.1'ul vy |]D Ill.ler | BEnox ry |
55 Nepemewenne 1 1 3aaaliTe aKTMBHLIE Wark AN BeifpasHoro MY, Hanpumep "all”, "1 3 5 to 107, "3 to 9™,
=5 Mepenmewetne 2 3 IaII

4 bl

MpuMep 3afauv C WUCMOMb30BAHMEM aKTMBHbIX LUArOB pacyeTa ANs FPaHUYHbIX YCNOBWI (HAa KXXAOM Liare
[obaBnseTcs HOBOe nepeMelleHme):

IXYYYY)
N R LYY YV ;
> > ; i
> i ; :
> - .
War 1 War 2 War 3 War 4
e i * vVYY
: € % LY v
3
s -
- -
-)4
War 5 LWar 6 War 7 Lar 8

PeweHune 37101 e 3apaum B CAE Fidesys:
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3adaHue wazoe paciema 015 6710Kk08 (06veMO8)

CAE Fidesys nossonsetr po6aBnatb van ypanatb 610ku (06beMbl/MOBEPXHOCTH, COCTOsIMe B 6nOKe) Ha
3aaHHbIX WArax HarpyxeHus.

[obasneHne wnn ucknovyeHne 610KOB B Npouecce pacyeta MpPOMCXOAMT B OKHe HacTpovika waros
HarpyxeHus (Pexxum - Hactporiku pacueta - CTatuyeckuii - 3aaTb YMCNO LWArOB Harpyxexus). [pu 3Tom BCe

onepauMu NPoMCXOAaT Ha OCHOBe 6/I0KOB, MO3TOMY ANSl BCEX FEOMETPUYECKMX CYLIHOCTEW OOMXKeH ObiTb
3apaHee co3gaH 6nok(u).

Meperiagute B OKHO HacTpoiiku waroB HarpyxeHus. Ha naHenn obwux HacTpoek peluaTens BBeguTte

TpebyeMoe YMCNOo WaroB pacyeTa U HAXMUTE Ha 3HaL|0KL|
DNanee, ykaxute TpebyeMble HACTPOMKM:

e Bnibepute Bknagky brnoku
e KnukHuTe B neBoi KOMOHKe No 6510Ky.
e 3apaiTe aKTUBHbIE WArK pacyeTa ANs BblAeneHHOro 610Kka B COOTBETCTBYIOLWLEM NONe.

e 3aJaHMe aKTMBHbIX WIAroB BO3MOXHO B cneaywouweM popmate: "all”, "1 2 3to 5", "1 to 5".
e Haxmute MpUMeEHUTD.

T ” HacT poiiKn Waros Harpy»eHHn e
MmA Gnoka |ID |LI.Iar | Bnok | rv |
i 3apaiiTe aKTMEHLIE Wark ans exidpaqHoro Bnoka. Hanpumvep "all™, "1 3 5to 10%, "3 to 9",
3 fal
_‘.
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MpuMep 3amauM C MCNONb30BaHMEM aKTUBHbIX LIArOB pacyeTa A/ rPaHUMYHbIX YC/IOBMIA (HAa MepBOM Lware
MOAENb CXKMMAeTcs, Ha BTOPOM ware ybupaetcs OAHO M3 3akpenneHui, K AedOopMMPOBAHHOM MoAaenu
[obaBnseTcs HOBbIM 06beM, MPOMCXOAUT COBMECTHOE CKaTue Tenepb yke AByX 06beMoB):

NANNNANN OOV
7 4_ [ ra re) e} (e "_
7 — i —
/] — i —
7 = —
ANANNNNRY AN S SNRNNR NN
War 1 Llar 2

PeweHune 37101 e 3anaum B CAE Fidesys:

A R T =]

1)
5 g i

[ paree.
Py srwarsan |

MonopobHble NpuMepbl NpMBEAEHbI HUXKE B pasaene lNowaroBoe pykoBOACTBO MO/b30BaTeNs.

3adaHue wiazoe pacyema 015 Mamepuasnos
CAE Fidesys no3BonseT npucBamMBaTb MaTepman 6/10KaM Ha Warax Harpy>eHus.

MpuceamBaHme MaTepmanoB 610kaM B npouecce pacyeTa NPOMCXOAWT B OKHe HacTpoWKa LwaroB HarpyxeHus
(Pexxnm - Hactpoiku pacyeta - Ctatmueckuit - 3a4aTb YMCNO LWIATOB HArpyxeHus - 3agatb Matepuansl Mo

waram). MNpu 3TOM BCe onepaumMmM MNPOUCXOASAT HAa OCHOBe ONOKOB, MOSTOMY [ANS BCEX TEOMETPUYECKUX
CyLLHOCTEN [oMKeH BbITh 3apaHee co3aaH 6nokK(M).

Meperigute B OKHO HacTporiku waroB HarpyxeHus. Ha naHenu obwwmx HacTpoek peluaTens BBeguTte

Tpe6yeMoe YMCNO WaroB pacyeTa U HAXKMUTE Ha 3Hal-IOK;|

B neBolt KonoHke Bbl6epMTe 6}'IOK, KNINMKHYB MO HEMY. [anee, HaxmuTe Ha KHOMNKY 3apatb MaTepuanbl Mno
aram.
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e —
Brox | v |
3anaiTe KTHMEHRIE Wark ANA BeibpaHHoro Anoka, Hanpumep all", "1 3 5to 107, "3 to 97,
fal

3a0aTh MATEPWANLI MO WAraM

Danee, ykaxuTe B TabnM4YHOM BuAe HOMeEp Luara u BelbepuTe U3 cnnucka matepuar.

" ?3aparb maTepnansi no waram il
1 AntoMaHMii
2 ANOMAHKR
3 Meab

o || ome

MeTop, CNeKTpanbHbIX 3JIEMEHTOB

YHukanoHass ocobeHHocTb CAE Fidesys 3akmoyaemcs B TOM, YTO NMOMWMMO MCMOb3YEMOrO MO YMOMYaHUIO
MeToZa KOHeuHblX 3nemeHToB (MK3), OH no3BonseT NpoBOAMUTb PACYETbl METOLOM CNEKTPabHbIX 31EMEHTOB
(MC3).

Kpamkoe onucarue u npeumyuwiecmea MC3

MeTon CnekTpanbHbIX 3/IEMEHTOB — MoAMPUKALMS MeToAa KOHeyHbiX 3nemeHToB (MK3), B KOTOpoi B
KayecTBe 6a3nCHbIX GYHKUMIA MCNONb3YKTCA KYCOYHble (YHKLUMKM, COCTOSLLME M3 MHOFOYNEHOB BbICOKMX
cTeneHen.

OcHogHble npenmyuiectea MC3 no cpaBHeHuto ¢ MK3 TakoBbl:

1) Boicokasi ckopocTb paboTbl anroputMma. B cuny cneumanbHoro BbiGopa KBagpaTypHOM GopMybl
[ANS UHTErpUMPOBaHMSA NO pacyeTHoM obnact MaTpuua MacCc MMeeT AMaroHanbHyk CTPyKTypy. bnaropaps
3TOMYy nponagaer HeobXoAMMOCTb pelaTb CUCTEMY JIMHEMHbIX anrebpanvyeckMx YpaBHEHUI HA Kax[ow
uTepaumm.

2) Bbicokasi TOYHOCTb amnMpoOKCMMaUMKM pelleHns Ha bonee KpynHoW ceTke. [orpewHoCcTb YMCIEHHOro
pelleHus OLeHMBAETCS KakK

[[[ulp — upll < C(N).
Mpu atoM gna MK3

C(N) = C,h",
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o
B TO BpeMs Kak anst MC3

C(N) - Cthe_N.
3necb C; u C, — KOHCTaHTbl, h — XapaKTepHbli pasMep ceTku, N — MOpsSAOK 3NEMEeHTa, U, — YMUC/IeHHoe
pelenne, [u], - NpoeKums TOYHOTO PELLEHNS Ha CETKY.

3) Bo3MoxHOCTb 3pdeKkTMBHOrO pacnapannennsaHus anroputMa Ha OpenMP u MPI.
MC3 Hanbonee addpeKkTMBEH A1 AMHAMMYECKOro aHaM3a C UCMOMb30BAHMEM SIBHOM CXEMbl MO BPEMEHM.

B kauectBe nnntoctpaummn npueenéM KnacCMUeckyro 3aaadvy 0 pacnpoCcTpaHeHWW BOH B ABYMEPHOM NnacTuHe
pa3mepa 1x1.

[na pocTMXeHMs NorpewHoCTn pewenns meHee 2% Heobxogumoe ymcno K3 tuna TRI3 coctasnsier 6390197
C xapaktepHbiM pa3mepoM 4e-4. MNpu uncne K3 tuna QUAD4 1640961 c xapakTepHbiM pasmMepoMm 3e-3 u
ncnonb3oBaHnn MC3 ¢ 4-bIM NOPALKOM 3/1EMEHTOB MOrPELLHOCTb PeLleHns CTAHOBUTCS MeHee 2%.

Puc.1. Pacnpenenexue nons Moayns nepemellenmin | Puc.2. PacnpeneneHune nong Mooyns nepemeLleHni
U no nnacTMHe Ha MOMEHT BPEMEHMU t; U no nnacTMHe Ha MOMEHT BPEMHM t;

MpuMepbl CeTKM B daine ¢ pe3ynbTaToM pacyeTa MeTOAOM CMeKTPasibHbIX 3/1€MEHTOB C WMCMOMb30BAHMEM
Pa3/IMYHOro NOPSAKA 3/1EMEHTOB:
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M(C3 ¢ anemeHTamMu nopsigka 4

MC3 c anemeHTamMu nopsaka 8 MC3 c anemeHTaMu nopsigka 12

Ucnons3zosaHue MC3

Y1o6bI npu peweHnn 3aaav4m BMeCTo MeToaa KOHEYHbIX 3/IEMEHTOB BOCMNO/1Ib30BATbCA METOAOM CNEKTPA/IbHbIX
31EMEHTOB, NPU 3a4aHNN TUMA SNEMEHTa AN14 6/10Ka NoCTaBbTE nopaaokK 3n1IeMeHTa 3 n Bbllwe:

& x
rPexim - Brokn

AT < FH <
= B X Q
<

@ T

MaHenb KoMaHA

£

ID Broxalos) |1

KaTeropua IOE‘benHoe TEND

MNopanok IE

0]

L




'rfc,’ CAE Fidesys — pykoBoacTBo nosnb3oBatens (Bepcus 3.0)

MapannenbHbiit pacyET Ha HECKObKMX KOMMbIOTEPaX € UCNOb30BAHUEM TEXHOJIOMMK
MPI

Mpn HanuumMM B NOKANbHOM CETUM HECKONMbKMX KOMMNbIOTEPOB C ycTaHoBneHHow CAE Fidesys TexHonorns MPI
no3BONSET 06beANHNUTL UX BbIYMCIIUTENbHBIE MOLLHOCTU AN NapannesbHOro peleHns oaHOM obLen 3anaun.

Kpamkoe onucanue u npeumyuwecmea MPI

TexHonorus MPIl B HacTosiwee Bpems ¢dakTMyecku npeactasnsetr cobor CTaHAapT AA8 napannenbHbiX
BbIYMCNEHNIA B CUCTEMax C pacrnpefeneHHOM NaMATblo, T.e. TakuX, FAe KaxAbl npoueccop vMeeT CBOE
He3aBMCMMOEe afpecHOe MPOCTPAHCTBO M 0OMEHMBAETCS AAaHHbIMM C APYrMMM MPOLECCOpaMM MOCPeACTBOM
coobueHnii. TexHonorna MPl Hanbonee addekTMBHA Npu pelleHuMn 3adad ¢ 60MbWMM UYUCSIOM CTeneHen
cB060Abl, MOCKONbKY C OAHOM CTOPOHbI 3TO MNO3BONSET pelwaTb 334a4u, He NOMeLLAKoLWMecs B NaMaTb OAHOMO
KOMMblOTEpPa, a C ApyroM - KpynHble 3agaun MK3 wunu MCD TpebyloT OTHOCUTENbHO HEe6OosbLIOH
MHTEHCMBHOCTN 0OMeHa COoBLWEeHUAMU MeXayY NpoLEeccopaMm U TakuM 06pa3oM MeHbLUEe HarpyxawT ceTeBoe
coeauHenue. MNocnegHee 0cobeHHO BAXKHO ANS CUCTEM C pacnpeaeneHHON NamaTbio, B KOTOPbIX NPOLECCopbI
coefnHeHbl OBbIKHOBEHHOW CeTbi C MpONyckHOM cnocobHocTeto 100 Mbit/s, kak Hanpumep, HECKOJSIbKO
KOMMbIOTEPOB B 0duce.

Peanusayus MPI e CAE Fidesys
CAE Fidesys npepocTaBnsieT BO3MOXHOCTb MCNonb3oBaTb MPI npu cnepyrowmnx Tunax pacyéTos:

e (raTuKa;

e [JIMHaMMKa;

e (CobCTBEHHbIE YACTOTHI;
e YCTOMNYMBOCTD.

MopnepxxnBaeMbie MOAENU AJiF pacyeTa ¢ noMolubio MPI:

e Ynpyroctb;

e YnpyronnacTMyHoCTb;

e TennonpoBOAHOCTb;

e TepMmoynpyroctb;

e Pacuet c yyueToM KOHeuHbIX gedopMaumit.

Ycmanoska MPI

Intel MPI ycTaHaBnMBaeTcs M 3anyckaeTcs BMeCTe C YCTaHOBKOW nporpammHoro naketa CAE Fidesys. Ecnn
Ha BaleM KoMmMbioTepe yxe ctouT Bepcus Intel MPI n Bbl He xoTuTe 3aMeHsTb e€, obpatutecb B CAyXOy
nopnepxku CAE Fidesys 3a MHCTPYKUMAMM MO YCTAHOBKE M HACTPOWKe.

[nga Toro, 4to6bl ncnonb3zosate MPI npu pacyérte, He06X0AMMO B MAHENN UHCTPYMEHTOB B OBLMX HACTpOMKax
BbIOpaHHOro TMNa pacyéra HeobxoauMo nocTaBuTb ranodky WMcnonbsoBate MPI. Mocne 3toro nosiButcS
cneumanbHoe MeHto Hacrpoitkn MPI ons 3apaHng HeobxoAMMbIX NapaMeTpoB.

B nosBmBLUMXCA HacTporikax MPI Bbibepute pexunm pacnapanienmBaHus:

e JlokanbHO — pacyéT byaeT NpoBeAEH Ha IOKANbHOM MalLUMHE C MCMONb30BAHUEM YKA3aHHOIO
KOMMYEeCTBa NPOLECCOPOB. ITOT PEXUM LAET BbIMIPbILW MO CPaBHEHMIO € pacyétamu 6e3 MPI Tonbko
NS NOKanbHOW KoHbuUrypaumm ¢ 601bWNM KOANMYECTBOM S4ep.

e Heckonbko xocToB. B 3TOM pexunme pacyéTt 6ygert 3anylleH Cpa3y Ha HeCKONbKMX KOMMblOTepax.
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|
JlokaneHoe ucnons3oeaHue MPI

Ins Toro, uytobbl wucnonb3oBatb MPI| nokanbHO Ha OAHOM KOMMbKOTEpe, NpeaBapuUTeNbHO npoBeauTe
perucTpaumio (CM. Huxe). 3aTteM 3anMauTe B MaHenb HacTpoek MPI, yctaHoBuTe (GnaoK HANPOTUB MYHKTA
JlokanbHo 1 BbibepuTe KONMYECTBO NPOLLECCOPOB B CNeuuanbHOM OKHe. [1ocie 3T0ro MoXHO HauMHATb PacyéT,
HWKaKMX OOMNONHUTENbHBIX HACTPOEK ANS JIOKaNbHOrO MCnonb3oBaHus MPI He TpebyeTcs.

¥ Mcnonezoeate MPI

HacTpofikk MPI

{* MNokansHo, Kon-B0 NpOLECCopoE: 1|'| j

{~ Heckoneko XOCTOB(Z) HACTEaMTE.. . |

Ucnonezoseanue MPI Ha HeckonbKux y3nax

TpeboeaHus 015 KoppekmHoli pabomel

1. Y6enutecb B TOM, 4TO HAcTpPoWku Hpagmayspa Ha BCeX KOMMbOTepax AOMYCKAKT KOPPEKTHY paboTy
MPI.

2. Ha Bcex KoMnbloTepax, 3a4eMCTBOBAHHbIX B MapanfieNbHbIX pacyETax, peKOMeHAyeTCs OTK/IYMTb
dhanepson;

3. CAE Fidesys nomkeH 6blTb YCTaHOB/IEH MO OAMHAKOBOMY MYTU HAa BCEX MCMOJb3yeMbIX KOMMbOTEPAX.
ITOT NyTb HE MOXET SIBNSATbCS CETEBbIM.

4. Ha Bcex KOMMblOTEpax, 3aleMCTBOBAHHbIX B NMapafiefibHbiX pacyérax, [AOMKHbl COBNagaTbe MyTW A0
FidesysCalc;

5. Pabouyas pumpekTOpus (BMpekTopusi, B KOTOPYH 3anucbiBaetcs ¢dain .pvd M nanka c darinamu
pe3ynbTaToB pacyérta) AO/MKHA ObITb AOCTYNHA Ha BCEX y3nax MO OAHOMY U TOMY Xe MyTW, KOTOPbIN
MOXeT SBNATbCA CEeTeBbIM. TakKe Ha BCEX Yy3/1ax y Nonb30BaTeNs, OT UMEHW KOTOPOro NpOBOAMTCA
PaCY€T, AOMKHbI ObITb NPaBa Ha 3anucb B paboyyo AMPEKTOPUIO. Y3HATb, MO KAaKOMy MyTW HAXOAMUTCA
paboyas OMpekTopus, MOXHO B MeH0 WUHcTpymeHTthl — Hactpoiikm — [ytn, ctpoka Pa6ouas
aupektopus. [IpyruMu cnoBamu, pacyéT JOMKEH COXPAHATbCS B CETEBYH Manky, Npy 3TOM B Auanore
COXpaHeHus cnepyeT yKa3blBaTb CETEBOW NyTb:

" ¥ Coxpanutb dhaiin pesynbTaros

6. CneumanbHbIX OFpaHUYEHUI HA CKOPOCTb COEAMHEHUS MEXAY Y3NaMMU HET, HO y4TWUTe, UTO MPU OYEHb
MeA/IeHHOM CKOPOCTU COeAMHEHMS PACYET C Mcnonb3oBaHMeM MPl MOXeT 3aHSATb CTOMBbKO Xe Mu
Jaxe Gonblie BpeMeHW, yeMm pacyét 6e3 MPI, T.K. BCE CIKOHOM/IEHHOE BpeMs YMAET Ha 06MeH
OaHHbIMU MeXay y3naMmu.

7. OrpaHWYeHui Ha KONMYECTBO MCMONb3YEMbIX Y310B 3aBUCHT OT TMMA UCMNOJSIb3YEMOM IMLIEH3UMN.

Hacmpolika MPI Ha HecKonbKux y3n1ax

YbeamBLwKCb, YTO BCe BblWenepevyncneHHble TpeboBaHMsa cobntogeHbl, 3anaute B naHenb HacTpoek MPI
(Hactpoiikn Pacuéra - Cratnueckuii - O6wme - Ucnonbsosatb MPI). NoctaBbTe hnaxxok HaNmpoOTMB MyHKTA
Heckonbko X0cToB 1 HaXXMUTE KHOMKY HacTtpouts...:
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|7 Menonezoeate MPI

HacTpofikK MPI

" TNokaneHo. Kon-e0 npoueccopoe: 10 =)

% Heckonsbko xocTos(0) HacTpoMTE. .. |

MosBMUTCA CleaytoLLee oOkHO:

f *¥ocTe1 MPI E

lmA xocTa | Mpoweccope! I

A0B3EMTE | ¥ASMHTE I
ok |
Mpu nomowm kHomok Jo6aButb M Yaanutb [06aBbTe B CMMCOK BCE MCMO/b3yeMble XOCTbl, B none Mmsa

HanuwuTe MMs XOCTa B CEeTH, B nosie [poueccopbl YKaXKUTe KONUMYECTBO MCMOMb3YEMbIX HAa HEM MPOLLECCOPOB.
[Mocne okoHYaHMa cocTaBneHuns cnmcka Haxxmute Ok.

f *XocTeI MPI 7 x|
WMMA xocTa | [Mpoueccopesl |
1|nst 4
z |nsz 2

A003EHTE I ¥AANHTE |

ok, |

Mocne 3TOro KONMYECTBO XOCTOB, YKa3aHHOe B CKOBGKax nocie cioB Heckonbko XOCTOB Ha MaHeNu HacTpoek
MPI, nonKHO M3MEHUTLCS:
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|7 Mcnonesoeate MPI

Hactporick MPI

" TNokaneHo, Kon-so Npoueccopos: |1IZI :I

{* Heckoneko xocTos(2) HacTpoMTe. .. |

Tenepb MoxeTe 334aBaTb PacUYETy OCTaNlbHbIe HACTPOMKM M 3aMyCKaTb ero Kak obbl4HO, U OH ByaeT NnpoBenéH
C ucrnonb3oBaHnem MPI Ha HeCKONbKMX y3nax.

Pezaucmpauus neped nepebiM UCN0/1b308aHUEM

an nonbiTKe BNepBblE NPOBECTU pacqéT € ucnosnb3oBaHueM MPI BOMKHO NOSBUTLCS cnegywuiee OKHO:

f *peructpauma cepevca MPI |

Ecni Bkl HE BERINOAHKAM PEFMCTRALMHD CEpEHca MPI, To BaM Heofxo MO CAENATE 3T
A0 HaYana pacHeTa. JanyCTHTE YTHAMTY PECHCTPAELMH CERYacy?

I_ BonblWe HE NOKa3BIEATE 3TO COODLLEHHE

Aa Het Cancel |

YTo6bl NpoBecTn perucTpaumio (6€3 KOTOpoi npoBedeHWe pacyéra OyneT HEBO3MOXHO), Haxmute [MOa.
MosBuTCS OKHO TepMuHana Windows, B KOTOPOM HYXHO OyAeT BBECTM JIOTMH M Maposb NoJib30BaTeNns
Windows, 0T MMeHM KOTOpPOro Bbl MPOBOAMTE PACYET C MCMOMb30BaHWEM MPI,

Takke perucTpaumi MOXHO NPOBECTM, 3anyCTMB OKHO TepMuHana Windows u3 naHenu «[lyck» (gns 3toro
HabepuTe B OoKoLWKO lMoucka «cmd») v BBeAs B 3TO OKHO KOMaHAy mpiexec -register. [locne 3TOro HyHo

OyaeT BBECTU JIOTMH M NAPOSb, TOYHO TakK Xe, KaK U MpU PErncTpaumm C MUCNofb30BaHWEM BCMNJIbIBAOLWLENO OKHA
Fidesys.

Ecnu Bbl yXe 3aperncTpupoBanu cepeuc, NoctaBbTe rasoyky bonblie He NokasbiBaTb 3TO COO6LIEHME.

v Lns nonydeHus 6onee nodpobHol uHpopmayuu cMm. dokymeHmauuro Intel MPI.

lMpocMomp pe3ynsmamoe pacyema

B moctnpoueccope Fidesys Viewer nocne BbinonHeHus pacyeta € nomouwbio MPIl 0omKHO NosiBUTLCS HOBOE
none Y3nbl MPI, KoTOpoe xapakTepu3syeT pa3bueHne Ha ykaszaHHble paHee NpoLeccopbl:
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J_”i % 1—4:b|—|| > ¥anel MPI j

CnnowHas sanvexka

JJ @ @ % HopMani snemeHTOE

MaTepuans
2 Wexoasse ID yznos

NepeBo ofbexToR
1
[ builtin:

@ |~!] 111.pve

MNepemeweHua ana moasl 1
MNepemeweHMa ana moasl 2
MNepemeweHMa ona moasl 3
MNepemeweHua ana moasl 4
MNepemewenra Ana Moasl 5
MNepemeweHMa Ana Moasl 5
MNepemeweHua ona moasl 7
MNepemewenMa ana Moasl 8
MNepemeweHMa ana Moas! 9
MNepemewenra ana moasl 10

LI+ T < T = R T B« TR < T < ]

lMpumep pacyéma c ucnonvzoseanuem MPI

MpuMep pe3ynbTaTa pacyéTa Ha [ABYX KOMMbHOTEpPAxX MPEeACTaBEH Ha KApTMHKE Huxke. YacTu, KoTopble
CYMTANIUCb HA Pa3HbIX KOMMbIOTEPAX, OTMEYEHbI Pa3HbIMU LiBETAMM.
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PacuéT 3¢pheKTUBHbIX CBOMCTB HEOAHOPOAHbIX MaTepUaNoB

B CAE Fidesys cywecTByeT BO3MOXHOCTb pacyéta 3(PEdeKTUMBHbIX CBOMCTB HEOLHOPOLHOrO Matepuana -
Hanpumep, KOMNO3MTa UM NOPUCTOr0 MaTepuana.

Feomempus modenu dns pacyéma 3¢ppekmueHbix ceolicme

leomeTpuueckoi Mogenbio Ang pacyéra 3¢deKkTMBHbIX CBOWCTB MaTepuana HenepuoauMyeckon CTPYKTYpbl
SABNSETCS NpefacTaBuUTeNbHbIM 06bEM — T.e. MUHUMaAlbHbIM 0O6bEM MaTepuana, Ha KOTOPOM MOXHO NMpPOBECTH
YMCNIEHHbIE IKCNEePUMEHTbI, pe3y/bTaTbl KOTOPbIX MO3BONAT CYAUTb O NOBeAeHMM MaTepuana B Lenom. O6buHO
3TO O3HayaeT, 4yTO pasMep npencTaBUTeNbHOrO 06bEMa AO/KEH OblTb MPUMEPHO Ha NOpSAoK 6Gonblie
XapakTepHOro pasMepa Mnop WAWM BKAK4YEeHWW B MaTepuane. [eomeTpuyeckon Mopenbd Ans pacyéta
3¢ deKkTUBHbIX CBOMCTB MaTepuana Nnepmoanyeckon CTPYKTYpbl MOXET ABAATLCS SYeika NepruoanyHOCTU.

BaxkHO, 4TO reoMeTpuyeckor Mofenbi Ans pacyéta 3PEdeKTUBHbIX CBOWCTB B TPEXMEPHOM C/lyyae Bceraa
OO/MKEH  9BNATbCsS  (dparMeHT MaTepuana, «Bblpe3aHHbIM» W3  Hero no @opMe NpAMOYrojibHoro
napannenenunega. pu pacyéte 3TOT GparMeHT ciegyeT pacnonaraTb Tak, YTOObl rpaHX Mapannenenuneaa
6blIM CTPOro nmapannenbHbl KOOPAMHATHBIM MAOCKOCTAM. B ABYMEpHOM cnyyae aHanorM4yHO MOAEnbi OJis
pacyéTa Bceraa AOo/MKEH ABAATbCS GparMeHT MaTepuana, «Bblpe3aHHbli» U3 Hero no GopmMe NPAMOYrosibHUKaA.
CTOpOHbI MpSAMOYroAbHUKA OOMKHbI ObiTb MapannenbHbl KOOPAMHATHBIM 0CsAM. ABTOMaTMyeckasl npoBepka
$OopMbl M pacnonoXeHuss Mopenu Ans pacyéra 3PEPeKTUBHbIX CBOMCTB HE MpeaycMOTpeHa, 3To chnepyet
KOHTPO/MPOBAaTb CaMOMy MOJIb30BATEN0 — MHAYEe PaACYET MOXET MPOMTU M KOPPEKTHO 3aBEPLUMTLCH, a
MOyYEHHbIE pe3ynbTaTbl OyAYT OWKMOOYHBIMM.

[MpuMepbl NpaBubHbIX TPEXMEPHbIX Moaenen Ansg pacyéta 3PheKTUBHbIX CBOMCTB MOKAa3aHbl HA PUCYHKAX
Huxe. Ecnn uccnepyembit mMatepuan - CNAOWHOM (PUCYHOK cneBa), TO M MOAenb Ang pacyéra ero
3O deKTUBHbIX CBOWCTB AOMKHA ObiTb CAMOWHbLIM  NPAMOYFOAbHBIM NapannenenunesomM C rpaHaMu,
napanfienbHbIMU KOOPAMHATHBIMU NAOCKOCTAMU. Ecnn e Matepuan copepXuT MonoCTM WMAU MNOopbl, TO U
Mojenb Ana pacyéta LOMKHA cofepXaTb 3TU MOMOCTU, KOTOpble MOTYT U BbIXOAWUTb Ha NOBEPXHOCTb (Kak
MOKa3aHO Ha pUCYHKe CnpaBa).

AHanormyHo NokasaHbl NPUMepbl ABYMEPHbIX Moaenen ang pacyéta 3hPeKTUBHbIX CBOMCTB.
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leHepaums reoMeTpuM TPEXMEPHbIX S4YeeK MNepUOAMYHOCTM HEKOTOPbIX KOMMO3MLMOHHBIX MaTepuanos
nepuogu4veckon ctpyktypbl B CAE Fidesys MOXeT ObiTb OCYLLECTB/IEHA aBTOMATU4YeCKU. B pexxnme ynpaBneHus
reomeTpuen npucyTcTeyeT kKHonka «Co34aTh KOMMO3UT», KakK NMOKa3aHO Ha PUCYHKE HWXe.

MaHenk KoMaHg B X

—Pexiam - MeaMeTprA

FN: Ed: i
= B ¥ a

PS> KT

ﬂ,OCTyI’IHO C034aHUE a4eeKk nepnmoanyHoCTn cneayrmx sMaos KOMMNO3NTOB:

CNIOUCTO-BONIOKHMUCTbIN (ABYC/IOMHbINA) KOMMO3MUT;
OJHOCNOMHbIN BONOKHUCTbIN;

OAHOCNOMHbIN BONOKHUCTbIN C 060/104KaMU;

ANCNEePCHO apMUPOBAHHBIM (ChepUUeCcKUMU BKIKOYEHUSIMM);
AMCnepcHO apMUPOBAHHBIN C 060/104KaMK.

MNMonb3oBaTento HeobXOAMMO TONbKO 334aTb NapaMeTpbl MaTepuanoB M HaxaTb KHomky «Co3pate» -
reometpus OymeT creHepupoBaHa aBTOMaTuMyecku, cpenctBamu uHTepderca CAE Fidesys . Pasymeetcs,
MoNib30BaTENb MOXET TaKXKe CO34aTb reOMeTPUI0 418 PacyETa BPYUHYH C MOMOLLbI CPeacTB UHTepdelica unu
Xe UMMOpPTUPOBaTb — [NaBHOe, YTOObI reoMeTpuyeckas Mogenb AN pacyéta 3PpQdeKTUBHbIX CBOMCTB 6Obiia
«Bblpe3aHa» 13 Matepuana GopMoi NPAMOYrosbHOro Napaanenenunesna C rpaHaMK, napannenbHbiMU CUCTEME
koopauHaT B nHtepdeiice CAE Fidesys .
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3anyck Ha pacyém MaHens KoMana & X
—Pexim - HacTpoliki pacdeTa

MNocne co3paHus reomMeTpumn Heob6xoanmMo npoBecTn Te Xe

LEeNCTBUS, UTO M NPU CTaTUYECKOM pacyéTe: co3naHune 610KOoB, l @ G@‘ﬂ n = |
reHepaumsl KOHEYHOS/IEMEHTHOM CETKM, 3afaHuMe CBOMCTB

MaTepuanoB M T.Q. - 33 WCKIOYEHMEM  MPUNOKEHUS t=0 u E e Q
rpaHuYHbIX YycnoBui. [na pacyéta 3¢ddEeKTUBHbIX CBOWCTB = =

rPaHNYHbIE YyCNOBMA K MOAENN MPUKNaAblBaTb HE HYXHO: Npu —HacTpoiku pacieTa - 3ddexTHEHbIE CBOACTEE —
pacyéte K MoAenuM aBTOMAaTUYECKM  NOCNefoBaTeNnbHO s3] 0] | Yt
NPUKNAAbIBAETCS P TUMOB rPaHMYHbIX YCNOBUI, NS KaXA0r0o S o @ r@t %) @
TMNa peluaeTcs CTaTMyeckas 3afayva, pesynbTaTbl BCeX 3a4ad B

OCpefHSTCS — B pe3ynbTaTe OCPefHEHUS U BbIYUCASAKOTCA &

3 deKTMBHbIE CBOMCTBA MaTepuana. MNMonb3oBaTento

HEOBXOAMMO TONMbKO BbIGPaTb TN [PAHUUHBIX YCAOBWI: | SPPEKTHEHsIE caoiicTsa - Obune

nepunoan4yeckme nnn Henepmnogmnyeckue. |{{:}::J szzss E—
“aa El-—

Mepuoamyeckme rpaHUYHbIE YCIOBMS MpPeLnoyvTUTENbHbI B
cyvae, ecam  paccumtbiBaloTcs  3ddEKTUBHbIE  CBOWCTBA

MaTe?Mana nepmouqueCKom CTPYKTYpbl, @ MOLeNbl Ans PasHepHoCTS:! Im
pacyéTta CNyXuT suerka nepuoguyHocTU. Ecnm matepman, K

NPUMepYy, SBAFETCA KOMMO3UTOM C MaTpULEH M BKIIOYEHUAMY, | Vaonssosars MPT

NPUYEM KECTKOCTb BKJIHOYEHMM HAMHOMO Bblle XECTKOCTH Tun Iy

MaTpuLbl, @ BKIOYEHMS BbIXOAAT HA NOBEPXHOCTb MOAENU Ans
pacyéta - B 3TOM C/iyyae HYXHO 06§3aTeslbHO MPUMEHSTb
nepuoguyeckue ycnosus. Ecnm xe nccnepyotcs abdektusHble
CBOMCTBA MaTepuana HeperynsipHowW CTPYKTYpbl, 8 MOAENbio
AN pacyéta gaBnseTcs npeacTtaBuTeNnbHbi 06bEM - TOrAa

i Henepuogm4eckie

i MeprogrHeckue

™ NpeanarpyxexHas mogens

—Mogene
npeanovYTuUTeNlbHbl HENEpMoaAnYeCKmne rpaHMYHbIe yCnoBu4.
|7 ¥npyrocTe
Tunesi 3n1emMeHmos r TennonpoBoAHOCTE

MNpHUMEHMTE

B CAE Fidesys pacyét a(pheKTUBHbIX CBOMCTB NOAAEPXKMBAETCA @l
ONS Cnefyowmx TUNOB KOHEYHbIX 3/1EMEHTOB:

e O6béMHbIE 3neMeHTbI (3D) Hauats paE-IETl

e [lnockue anemeHThl (2D)

[l 6anoyuHbix U 0607104EYHbBIX INEMEHTOB PACUHET 3DPEKTUBHBIX CBOWCTB HE NMOALEPXKMBAETCA.

Pacuém 3¢pdpekmusHbix ceolicme u e2o pesynbmamel

B CAE Fidesys nopnepxvMBaeTcs BOSMOXHOCTb Pacyéta cneayrwmnx BuaoB 3QPeKTMBHbIX CBOMCTB:

1) ™mopynu ynpyrocty;

2) nNOTHOCTb;

3) K03 PULMEHTbI TEMMNEPATYPHOIO paclIMpeEHHns;
4) k03dPULMEHTbI TENNONPOBOAHOCTY.

1. dddekTnBHBIE MOAYAM YNPYTrOCTH

PacyéTt 3pdeKkTUBHBIX NUHEMHO-YMPYrMX CBOMCTB 33a4aETCS B HACTPOMKax pacyéta 3PdeKTUBHbIX CBOMCTB
ranoykon «Ynpyrocte». C Lenbl pacyéta 3PQPeKTUBHbIX MoAyNeil ynpyroctTu Mogesnb NoAaBepraercs pagy
fedopmaumit. Mcnonb3yoTca cnepytowme suasl aedopmaLimii;
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®  PACTMKEHUSN (BLOMb KAXKA0MN U3 KOOPAMHATHLIX OCEW);
e CABWIMM (B KXO0M U3 KOOPAMHATHBIX NIOCKOCTEN).

BennunHa pedopmaumm coctasnsiet 0,2% nng Bcex TMMNOB.

JPpdeKTUBHbIE CBOMCTBA OLLEHMBAKOTCS B BMAE 0006LWEHHOro 3akoHa Nyka:
Oy = Cijkl Sy

PesynbTaToM pacuéta aBnaTcs 3hdeKTUBHbIE MOAYM YNPYroCTH Ci BbIBOAMMbIE B KOMAaHAHYIO CTPOKY U B

jkl
JSON-¢ann ¢ HaseaHueM EffProps.json, Haxoaswmiica B paboyelt aupektopum. Moaynu BblUMCASIOTCS B TOM
cMcTeMe  KOOpAMHAT, B KOTOPOM MpOBOAMACSA PacyéT (KOOPAMHATHBLIM  MIOCKOCTIM/OCAM  KOTOPOM
napannenbHbl FPaHK/CTOPOHbI PACYETHOM MOLENN).

Mo,u,ynm Cijkl coaepxar 21 HE3aBUCUMYHO KOHCTAHTY — 3a4acCTylo 3TO 6onblue, YeM [OCTATOUYHO 4N ONMUCaHMS

3bGdEKTUBHbIX  NMHEWHO-YNpYyrMx  CBOMCTB  MCCNefyeMoro  HeogHOpoAHOro  matepuana. [loatomy
npeaycMoTpeHa BO3MOXHOCTb aBTOMATMYECKOro nepecyéTa nonyyeHHbIX 3GGEKTUBHbIX YNpyrux Moaynen B
KOHCTaHTbl OPTOTPOMHOrO MAM M30TPONHOro Matepmana. lNocne 3aBeplweHns pacyéta 3PAdEKTUBHbIX CBOMCTB
nosiensieTcs okHo «O6paboTatb AaHHble Mo 3hGdEKTMBHbIM CBOMCTBaM». B 3TOM OkHe nony4yeHHble

3hdEKTUBHbIE MOAYAM  YMPYrocTy Cijkl nokasaHbl Ha BKNaAKe «YNpyrocTb» BHWM3Y CnpaBa B BuUae

CMMMETPUYHOM MaTpULbl pa3MepoM 6x6 (4aCTb MATPULLbl HUXE FMABHOM AMAroHanu He oTobpaxkaeTcs B cuny
CMMMETPUYHOCTH).

Ecnun BblumncneHHble addekTrBHbIE MOAYNM YNPYTrOCTU SABASIOTCA HEPU3UYHBIMU — Cpa3y NOCNe OTKPbITUS OKHA
06paboTKKM AaHHbBIX NOABNSAETCS OKHO C COOTBETCTBYHLLMM NPeaynpexneHmMem, 4To MaTpmua Cijkl He aBnseTcs

CMMMETPUYHOM C AOCTAaTOYHOM TOYHOCTbIO MO0 He ABNSETCS MOMOXKMUTENbHO onpenenéHHoin. B atom cnyuyae
cnepyeT ewé pa3 NpoBepuTb NPaBUbHOCTb BbIBOpa Moaenun Ang pacyéTa: IBASETCS /I OHA MPSIMOYroJibHbIM
napannenenunenoMm C rpaHsaMu, MapaaieNbHbIMM KOOPAMHATHLIM MAOCKOCTAM (B OBYMEPHOM C/lyvyae -
NPSIMOYrofibHAKOM CO CTOPOHaMW, MNapanfiefibHbIMU KOOPAMHATHLIM OCSM), M SBASIETCS /1M OHA S4YErKOM
NepuMoavYyHOCTM B C/lyyae pacyéta C NepuoamyeckUMU rpaHUYHbIMKU yCnoBusSMU. Ecnn Mopenb nocTpoeHa
NPaBMAbHO — BEPOSTHO, HEOOXOAMMO YAYULKTL (M3MENbUYNTD) CETKY.

OkHO 06paboTkM AaHHbIX N0 3PHEKTUBHLIM CBOMCTBAM MO 3aBEPLUEHUIO PACYETA NOSBASETCS aBTOMATUYECKM.
Ecnm nonb3osatenb ero 3akpbia, 3aHOBO MOXHO OTKPbITb B pexxume Matepuansl -> dddeKTuBHbIE CBOMCTBA.

MaHenb KoMaHA g X

—PexumM - MaTtepuan

A9« FH <
= | B |

—OBbeKT - 3pdEKTHEHLIE CBONCTES
FdEEE

lMonb3oBaTenb MOXET OUEHUTD, COOTBETCTBYET /I MaTpuULa C NOJYYEHHbIMU C

i OPTOTPOMHOMY Matepwany, ¢

YA0BNETBOPAIOLLEN €r0 TOYHOCTbI. 1N TOYHOro OPTOTPOMHOro MaTepuana 3Ta MaTpuuUa AO/MKHA BbIMNSAETb
cnepyowmM o0b6pasom (3pecb 6ykBamu X 0603HaueHbl Teé KOMMNOHEHTbI, KOTOPblE MOTYT ObITb HEHY/IEBLIMM).
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Ho, nockonbKy KOMMOHEHTbl MaTpuLbl NpeacTaBnaoT coboi pe3ynbTaT YMCIEHHOro pacyéTta 3MPEKTUBHbIX
CBOMCTB — OHM, KaK MpaBuWIo, COAepXaT HeKOTOPY ownbKy. Ecnm ¢ ToukM 3peHus nonb3oBatens mMatpuua
COOTBETCTBYET OPTOTPONHOMY MaTepuany C nNpuemsieMon TOYHOCTbIO, MOXHO BblBpaTb TN YMNpyrux CBOMCTB
«OpTOTpOMHbIN» M HaxaTb kHonky «O6paboTaTb AaHHbie», B pesynbTaTe 4yero OyayT mocyMTaHbl OEBATb
KOHCTaHT OpTOTPONHOro Matepuana. Ecam matepuan He gBASIETCS OPTOTPOMHbLIM C AOCTAaTOYHOM TOYHOCTbIO
B0 ecnu OpTOTPOMHbIE KOHCTAHTbl MOAYYUANCH HEPU3UYHBIMM — MPU HAXaATUM KHonkM «O6paboTaTtb
[aHHbIe» OTKPOETCS OKHO C COOTBETCTBYHOLUM NpeaynpexaeHueM.

Ecnn opTOTpONHbIE KOHCTAHTbl HE 3aBMCAT OT HanpaeneHus (T.e., Hanpwumep, pasHble Mopynu tOHra
OAMHAKOBbI 1MB0 OTIMYAKOTCA APYr OT ApYra B npeaesax NpUeMaeMon NorpewwHocTi) — TOraa MOXHO BbibpaTb
T™MN ™MaTepuana «M30TPOMHbIM» M CHOBA HaxaTb KHOMKy «0O6paboTtaTb AaHHble». byayT nocuuTaHbl aBe
KOHCTaHTblI M30TPOMHOro Matepuana — mMoaynb HOHra un koadduumneHT MyaccoHa. Ecan Matepman He gBnseTca
M30TPOMHBIM C AOCTAaTOMHOM TOYHOCTLIO MMBO ecnn Momynb HOHra n/mnun koadduument MNMyaccoHa nonyymnuce
HeDU3NYHBIMU — MpU HaXKaTum KHOMKM «O6paboTaTb [AaHHbIE» OTKPOETCS OKHO C COOTBETCTBYHLIUM
npeaynpexmneHnem.

2. 9dpdeKTMBHAA NNOTHOCTb

[noTHOCTL siIBASIETCS aAOMTUBHOM BeIMYMHOM. [1o3TOMYy 3ddekTMBHAs MAOTHOCTb BbIYMCANETCS KakK Macca
mMojenu, fenéHHas Ha 3P@deKkTUBHbI 00BbEM (T.e. BKIOYAs MOpbl M MyCTOTbl B Martepuane). [n0THOCTb
BbIYMCISETCA aBTOMATUYECKM Npu Nt0OOM pacuéte 3PHEKTUBHBIX MOAYNEN YyNPYroCTy.

3. 3¢ddeKkTnBHbLIE KOIPPULMEHTBI TEMNEPATYPHOrO pacliMpeHUs

Ecnn npu Bbibope ranoyku «YnpyrocTb» B MeHK pacyéta 3PQPeKTUBHbIX CBOMCTB XOTA Obl Ans OLHOrO
mMaTepuana B MOAENM 33AaHbl KO3POUUMEHTbI TeMnepaTypHOro pacwupeHus — BMecTe C PacyéToMm
3O PEKTUBHBIX NUHENHO-YNPYrMX CBOMCTB NPOBOAMUTCS TakKXKe M pacyér 3ddhekTMBHOro TeMnepaTypHoro
pacwupeHna. C uenbto pacyéta 3QdeKTUBHbIX KO3IDPUUMEHTOB TEMMNEPATYPHOro PpacluMpeHns MOLeNb
noABepraeTcs paBHOMEpPHOMY Harpesy. BennunHa Harpesa coctaensiet 1 K.

JddekTMBHOE TEMMNEpATypHOE paclMpeHne OLeHNBaeTCs B Buae:
th
& = o AT
PesynbtatoM pacuéra aenawTcs  3PPekTuBHble  KO3IOPUUMEHTbI TEMMepaTypHOro pacluMpeHus a;

BbIBOAMMbIE B KOMaHAHYyl CTpoky u B JSON-dain ¢ HaseaHueM EffProps.json, Haxopswmiics B pabouyeit
onpektopun. KoapduuneHTbl BbIMMCAAOTCA B TOM CUCTEME KOOPAMHAT, B KOTOPOM MNPOBOAMNCA pPacCyéT
(KOOpAMHATHBIM MIOCKOCTAM/OCAM KOTOPOM NapannenbHbl FpaHW/CTOPOHbI PACYETHOM MOAENN).

Manmua KOBCI)d)VILI,MeHTOB aij cooepxuT 6 HE3aBMCUMbIX KOHCTAHT — 3a4acTylo 3710 6onblle, YEM A0CTATOYHO

ANg onucanus 3PPeKTUBHOIO TMHEMHOMO TENIOBOMO PACLUMPEHUS UCCIefyeMOro HEOLHOPOAHOro MaTepuana.
Mo3ToMy npesycMOTpEHa BO3MOXHOCTb  ABTOMATMUYECKOro nepecyéta  MonyyYeHHbIX  3PPeKTUBHbIX
KO3(DUUMEHTOB NIMHEMHOrO TEMNOBOrO0 PACWMPEHUS B KOHCTAHTbl OPTOTPOMHOTO MAM  M3OTPOMHOrO
MaTepuana. lNocne 3aBepluieHns pacyéTa Takxe nossnsercs okHo «O6paboTaTb AaHHble MO IPHEKTUBHLIM
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CBOMCTBaM». J(PPEKTUBHbIE KOIPPULIMEHTbI TEMMEPATYPHOTO PaclUMpeHust @ NOKasaHbl Ha BKNaake

«TeMnepaTypa» Cnpaea B BUAE CUMMETPUYHOM MATpULLbl TEMMNEPATYPHOrO pacluiMpeHUs pa3MepoM 3x3 (4acTb
MaTpuULbl HUXKE FMaBHOWM AMAroHanu He 0ToOpaXKaeTCs B CUNY CUMMETPUYHOCTH).

Ecnn BbluncneHHble 3¢ dekTnBHbIE KO3DPULMEHTbI TEMNEePaTypHOro pacliMpeHuns aBASKOTCS HebU3UYHbIMKU —
Cpasy nocne OTKPbITUS OKHA 0O6paboTKM AAHHBIX MOSBASETCS OKHO C COOTBETCTBYIOLWMM NpeaynpexaeHueM,
YTO MaTpuua ¢ He ABNSIETCS CUMMETPUYHOM C AOCTaTOYHOM TOYHOCTbIO. B 3TOM cnydyae credyet ewlé pas

MpoBepUTb MPaBMIbHOCTL BbIOOpa MoAenu AN  pacyéTa: SNBASETCS /M OHA  MPSIMOYrOJbHbIM
napannenenunesomMm C rpaHsMM, NapannesbHbiIMKM KOOPAMHATHLIM TMNOCKOCTSM (B ABYMEPHOM C/lyyae -
NPsSIMOYroIbHUKOM CO CTOPOHAMM, MNapaniefibHbiIMU KOOPAMHATHLIM OCSIM), U SBASETCS XM OHA SYEWKOM
NEPUOAMYHOCTM B C/lydae pacyéta C NepuoaMYecKMMM TPaHWMYHbIMK ycnoBusMu. Eciv Mopenb nocTpoeHa
MPaBWU/IbHO — BEPOSTHO, HEOOXOAMMO YNYYLINUTL (M3MENBYUTD) CETKY.

Monb3oBatenb MOXET OLEHUTb, COOTBETCTBYET /I MAaTPULA C MONYYEHHBIMU ¢; OPTOTPOMHOMY MaTepuany, ¢

YA0BNETBOPSAIOLLEN €r0 TOYHOCTbI. 1N TOYHOro OpTOTPOMHOro MaTepuana 3Ta MaTpuua AOMKHA BbIMNSAETb
cnenyowmM o06pasom (3aecb 6ykBammu X 0603HaueHbl Teé KOMMOHEHTbI, KOTOPble MOTYT ObITb HEHY/IEBbLIMM).

X 0 O
X 0
X

Ho, nockonbkKy KOMMOHEHTbl MaTpuubl NpeacTaBafioT coboM pe3ynbTaT YMCIEHHOro pacyéta 3d@eKTUBHbIX
CBOMCTB — OHW, KaK MpaBuWIO, coaepXaT HeKoTopyw ownbky. Ecnm ¢ Touku 3peHns nonb3oBatens mMaTpuua
COOTBETCTBYET OPTOTPOMHOMY MaTepuany C NPUEMIEMON TOYHOCTbI, MOXHO BblOpaTb TMM TeMnepaTypHbIX
cBoncTB «OpTOTPONHBINA» M HaXaTb KHOMNKY «OBpaboTaTb AaHHbIe», B pe3ynbTaTte yero OyayT NOCYMTaHbl TPU
KOHCTaHTbl OPTOTPOMHOro MaTtepuana. Ecnu matepuan He 9BNSETCS OPTOTPOMHbLIM C AOCTAaTOYHOM TOYHOCTbLIO
nmbo ecnn opTOTPOMHbie KO3IMPUUMEHTbI TMHENHOrO TEMJI0BOrO PacUMPEHUS NOAYYUINCh HEDU3UYHBIMU —
MpU HaXaTK KHonku «OBpaboTaTb AaHHbIE» OTKPOETCS OKHO C COOTBETCTBYHLLMM NpeaynpexaeH1eM.

EcnM opTOTpOMHble KOHCTAHTbl He 3aBWUCAT OT HanpaBneHus (pasHble KO3IDPULMEHTbl TeMNepaTypHOro
pacwmMpeHns oAMHAKOBbI MO0 OTAMYAKOTCS APYr OT Apyra B npegenax npuvemnemMon NorpewHocTn) — Torga
MOXHO BblOpaTb TMN MaTtepuana «M30TPOMHbIM» U CHOBA HaxaTb KHOMKY «O6paboTaTb AaHHble». byger
MOCYMTAHA OAHA KOHCTAHTA — M3OTPOMHbIA KO3IDPUUMEHT SIMHEMHOrO TEMJ0BOro pacluMpeHus maTtepuana.
Echn maTepuan He 9BNSETCS M3OTPOMHBIM C AOCTAaTOYHOM TOYHOCTbIO — MPW HaxaTum KHonku «O6paboTatb
[NaHHbIe» OTKPOETCH OKHO C COOTBETCTBYIOWMM MpeayrnpexneHneM.

4. 3pPekTuBHbIE KO3PPULIMEHTBI TENNTONPOBOAHOCTU

PacyéT a3 deKkTMBHOM TENIONPOBOAHOCTM 3343ETCA B HACTPOMKAX pacyéta 3OPEKTUBHbBIX CBOMCTB raiouKon
«TennonpoBogHocTb». C uUenblo pacyéta 3PEPEeKTUBHbIX KOIPPULUMEHTOB TEMIOMPOBOAHOCTM MOLENb
NOABEpPraeTcs psAYy HarpeBOB: HA rPaHAX MoAenu 33a[aéTca pasnuyHas TemnepaTtypa, COOTBETCTBYHOLLAA
onpenenéHHoMy rpagueHTy TemnepaTypbl B Monenu. Mcnonb3yloTcq rpagueHTbl, HanpasieHHble BAONb
KaXKa0M KOOpAMHATHOM OCM.

3¢)¢)eKTMBHa$| TENNONpoBOAHOCTb MaTepHMasna OUEHMNBAETCA B BUAE 3aKOHA TEN/IONPOBOAHOCTH (Dypbe:

g = —/?,u. (VT)

i

PesynbtatoM pacuyéta gsnawtcs 3PdekTUBHble KO3IDPULMEHTbl TENnA0MpPOBOAHOCTH ﬁ,,j, BblBOOUMbIE B

KOMaHAaHyt cTpoky u B JSON-davn c¢ Ha3BaHuem EffProps.json, Haxopswmiics B paboyert AuMpeKkTopuu.
KosdduumeHTbl BbIUMCASIOTCS B TOM CMCTEMe KOOPAMHAT, B KOTOPOM NPOBOAMICS PacyéT (KOOPAWMHATHLIM
NAOCKOCTAM/0CSIM KOTOPOM NapannenbHbl rpaHu/CTOPOHbI PAacYETHOM MogeNM).
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MaTpuua K03QOUUNEHTOB A; COAEPXKMT 6 HE3ABMCUMbIX KOHCTAHT — 3a4acTyio 3TO 6ONblue, YEM AOCTATOYHO

ang onucaHus 3¢bdEKTUBHOM NIMHEMHOW TENNOMpPOBOLHOCTM MCCNEeAyeMoro HeoAHOPOAHOro Matepuana.
MoatoMy npemycMOTpeHa BO3MOXHOCTb aBTOMATMUYECKOro nepecyéra  MofAyyYeHHbX  IPHEeKTUBHbIX
KO3(PDOUUMEHTOB NMHENHOM TennonpPOBOAHOCTM B KOHCTAHTbl OPTOTPOMHOrO WMAM M3O0TPOMHOro Martepuana.
MNMocne 3aBeplieHns pacyéta Takxke nosenseTcs okHO «O6paboTaTb AaHHble MO 3PDEKTUBHLIM CBOMCTBAMY.
JPpdpekTuBHbIe KOIPDULMEHTBI TENNONPOBOLHOCTU 2,”. MoKasaHbl Ha BKMagke «TemnepaTypa» cnpasa BHU3Y B

BMAE CUMMETPUYHOM MaTpULbl TEMIONPOBOAHOCTM Pa3MeEPOM 3X3 (4acTb MATPULbl HUXKE TMABHOW AMaroHaiu
He 0TobpakaeTcs B CUSTY CUMMETPUYHOCTH).

Ecnm BbluMcieHHble 3@ deKTUBHbIE KOIDPUUMEHTbI TEMNOMNPOBOLHOCTU ABASIOTCA HEDU3UYHbIMM — Cpasy
nocse OTKPbITUS OKHa 06paboTKM AAHHbIX MNOSBASIETCS OKHO C COOTBETCTBYHOLMM NpenynpexneHueM, yto
Matpuua A; He ABNAETCS CUMMETPUYHOM C AOCTAaTOYHOM TOYHOCTbIO JMBO HE SBASETCH MOJOXKUTEBHO

onpenenéHHoi. B aTom cnyyae cnepyeT eweé pas npoBepuTb NPaBWIbLHOCTb Bbibopa Moenu Ans pacuyéta:
SBNSETCA /M OHA MNPSMOYrOfibHbIM NapannenenunesoM C rpaHaMM, NapanienbHbiMU  KOOPAMHATHLIM
MAOCKOCTAM (B ABYMEPHOM C/y4ae - MpPSIMOYFO/IbHUKOM CO CTOPOHaMM, NapafiesibHbiIMU KOOPAMHATHBIM
0CsIM), M NBNSETCS M OHA AYENKOM NEePUOAMYHOCTM B C/lyyae pacyéta C MepuoaMYecKMMM TPaHUYHbIMU
ycnosuamMu. Ecnm Mmopenb nocTpoeHa NpaBuabHO — BEPOSITHO, HEOBXOAMMO YNyYLUUTb (M3MENbYUTD) CETKY.

Monb3oBaTenb MOXET OLEHUTD, COOTBETCTBYET I MaTpuula C NOJYy4YEHHbIMU ﬂ’lj
yﬂ,OBJ’IETBOpFI}OLIJ,Gﬁ €ro TOYHOCTbH. 1S TOYHOro OpPTOTPOMHOro Martepuasia 3Ta MaTpumua AOO0/DKHA BbIMMA4EeTb

cnepyowmM o0bpasom (3pecb 6ykBamu X 0603HaueHbl Teé KOMMNOHEHTbI, KOTOPbIE MOTYT ObITb HEHY/IEBLIMM).

OpPTOTPOMNHOMY MaTepuany, c

X 0 0
X 0
X

Ho, nockonbKy KOMMOHEHTbl MaTpuLbl NPeacTaBAsioT coboM pe3ynbTaT YMCIEHHOT0 pacyéTa 3MPEKTUBHbIX
CBOMCTB — OHW, KaK MpaBuWIO, coaepXaT HeKOTopyl owwnbKy. Ecnm ¢ Touku 3peHus monb3oBatens mMatpuua
COOTBETCTBYET OPTOTPOMHOMY MaTepuany C NPUEMIEMON TOYHOCTbIO, MOXHO BblBpaTb TUMN TeMnepaTypHbIX
cBoncTB «OpTOTPOMHBINAY» M HaxaTb KHoMKy «OBpaboTaTh AaHHble», B pe3y/abTaTe yero 6yayT nocumMTaHbl TpU
KOHCTaHTbl OPTOTPOMHOro Matepuana. Ecnu matepuan He gBASETCS OPTOTPOMNHbLIM C AOCTaTOYHOW TOYHOCTbIO
b0 ecnu opTOTPOMHble KOIPPUUMEHTbI MHEMHOM TENAOMNPOBOLHOCTU MOAYYUIUCE HEPU3UYHBIMU — NPU
HaaTum KHoNKu «O6paboTaTh faHHbIE» OTKPOETCS OKHO C COOTBETCTBYHOLWMUM NpeaynpexaeHuem.

Ecnn opToTponHble KOHCTaHTbI He 3aBUCAT OT HanpasfieHus (pasHble KO3(hOULMEHTb TenI0npoOBOAHOCTU
OOMHAKOBbI TMB0 OTIMYAKTCS APYr OT ApYra B npeaenax npueMaeMon nNorpewHocT1) — TOraa MOXHO BbibpaTtb
™nN Matepuana «M30TpomnHbIi» M CHOBA HaxkaTb KHoMkKy «O6paboTaTb AaHHble». byaeT mocumTaHa opHa
KOHCTaHTa — M3O0TPOMHbIA KO3IDPUUMEHT NMHEMHOM TEennaonpoBOAHOCTM MaTepuana. Ecam matepuan He
SBNSIETCS U30TPOMHbLIM C AOCTAaTOYHOM TOYHOCTBbIO — MPU HaXaTUM KHomku «OBpaboTaTh AaHHbIE» OTKPOETCS
OKHO C COOTBETCTBYIOLLMM NpeaynpexaeHuem.

Pacyér 3dpdekTMBHON TENNONPOBOAHOCTM HEOAHOPOAHOrO MaTepuana MOXET MPOBOAMTbCS OTAENbHO MM
BMeCTe C pacyéToB 3PPEKTUBHbIX YyNpPyrMx CBOMCTB (BO BTOPOM C/yyae B HACTPOWKax pacyéra Heobxoaumo
BbiOpaTh ranouku «Ynpyroctb» M «TennonpoBofHOCTb»). Ecan npu  coBMecTHOM pacuyéte 3adaHbl
KO3 duMLUMEeHTbI TENIOBOrO pacliMpeHns xoTs Hbl 0A4HOMO MaTepuana B COCTaBe Moaenu — OyayT BblUMC/IEHbI
3dpdekTMBHbIE MOAynM ynpyroctH, 3P@PeKkTUBHble KO3IDPULMEHTbl TEMMEPaTypHOro PaclIMpeHus U
3dpdekTMBHbIE KO3IDPUUMEHTHI TENNONPOBOLHOCTU. B OkHe 06paboTkn pe3ynbTatoB M KO3IbDPUUMEHTHI
TEnJ0npoBOAHOCTU, M  KO3IPDUUMEHTbI TeMnepaTypHOro paclWMpeHus pacrnonaralTcs Ha  BKIagke
«TemnepaTtypa».
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O6pabomka pe3ynsmamos u 3Kkcnopm 3¢pcpekmusHo20 Mamepuana

BHewHui Bua okHa «06paboTaTh AaHHbIe N0 3OMEKTUBHBIM CBOMCTBAM» MOKA3aH HA PUCYHKE HUXKeE.

T " DbpaboTaTh OanHble no 3dMbEKTHERBIM CEORCTBAM ﬂil

©ain © AaHHBIMAL ID:,.Fidesysftesthﬂ“Props.json
TN yNpyrux cBoicTe: TN TEMNEPETYPHLIX CEOHCTE:

' OproTponHe {* OpToTponHeii
" MzoTponHEI ™ Ms0TponHbIii

CEpaboTate Aa—l—l:nel SKCOPT METERHANE. ., |

¥npyrocTe I TemnepaTypa I

MHA I SHaqeHHe I 1.2 0.4 0.4 5.0822e-19 -1.40773... -3.29138..
1.2 0.4 1.7575%e... 2.34864e.. -1.64335..
1.2 -1.69407... -4.97832.. -9.635e-1%
0.4 0 -8.22846...
0.4 2.75286e..
0.4

T " DBpaborarb ganubie no sddekTHBHLIM CBORCT BaM ﬂﬂ

dalfin ¢ AaHHBIMM: ID:ﬂ(nmolovafmlc}testhFFPmps.json
TN yNpyrx ceoicTe: TN TEMNEPATYPHEIN CEOACTE:

{*' OpToTponHbI ¥ OpToTponHLi
£ WsoTponHsii £ WsoTponHsii

OfpafioTaTe gaHHbIE | SKCHOPT, METEPWANA. ..

YrpyrocTe TemnepaTypa I

Vs | InaueHHe MaTpHUa TEMNEPATYPHOMD PACLUMPEHMA

a 2] 0

0 0

0

MaTpKua TENNONPoOBOLHOCTI

1 -4,16334e-18 0

1 0

1
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Ecnn 06paboTaHHble KOHCTAHTbI MaTepuana YCTpauBalOT MOMb30BaTens, B 3TOM € OKHe [OCTyrnHa
BO3MOXHOCTb 3KCNopTa Matepuana B ¢pann XML. Heobxoamnmo Bbibpatb nMa ong 3G PEKTMBHOrO MaTepumana u
nma danmna XML, B KOTOpbI OyoeT ocCylecTBAaTbCs 3KCNOPT. [pM HAXKATUMKM KHOMKKM «IKCMOPT» CHa4vana
C030a8TCa MaTepuan C BBEAEHHbIM UMEHEM U C MONyYeHHbIMU 3PHEKTUBHBIMM CBOMCTBAMMU, MOC/E Yero BCe
CO34aHHbIe NpW pacyéte mMaTepuansl 3kcnopTupyoTcsa B dann XML ¢ BBeaéHHbIM Ha3BaHMeEM. Bnocnencraumm
MOXHO UMMNOPTUPOBATL AaHHblE MaTepuasbl U3 Co3daHHoro davina.

Ecnu HeopgHopoaHbit MaTepuan, 3 hEKTUBHbIE CBOWCTBA KOTOPOrO MCCIEAYHTCS, ABNSETCS OPTOTPOMHbLIM UK
M30TPOMHbIM M3 IMMUPUYECKMX COOBPAXKEHMI; @ pe3ynbTaTbl pacyéTa He COOTBETCTBYIOT TaKOBOMY — Cleayet
nonpo6oBaTbh M3MENbYMTb CETKY MK NO-APYroMy BbibpaTb MOAENb ANA pacyéTa.
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HaHHble B popmMmaTte SEG-Y

SEG-Y asnsetca popMaToM C NOCAEeA0BaTENbHO PACMONIOXKEHHbIMKU TpaccaMu, pa3paboTaHHbIM A/
XPaHEHUA MOMHOCTbIO UM YaCTUUYHO 06PaBOTaHHbIX CENCMUUYECKUX AaHHbIX.
https://en.wikipedia.org/wiki/SEG-Y

[na Toro, yTobbl BbIOpaHHble pe3ynbTaTbl pacyeTa 3anucanucb B popmate SEG-Y, HeobxogmMMo B
npenpoueccope pacnonoxutb puemMHukn Ha momenu (MaHenb koMaHa, Pexxum - [pueMHUKM,
Onepauus - Cospatb).

MaHenks KoMaHL g X
—PEXMM - [TPHUEMHIKI

29 <TH <
é %Iib n%wj’;ﬂ—
TAEEr R

Bbl6epVITe M3 BbiNnagawWwero CnmMcka reoMeTpuyeckne CywHOCTHU, KOTOpble 6y,IJ,yT ABNATbCA
NpUeMHUKaMM.

MNoBEepXHOCTE

KpuBan

m BepwuHa
¥3en

i Habop ysnos

ID

YKaxuTe, Kakme nons AaHHbIX COXpaHsTb B dopMaTte SEG Y.

IHEDEHELLI.EHHE |E|

CropocTe
[N3EHEIE HANPAKEHKHA

QEBHEHHE
= _ - |

YCTaHOB/IEHHbIE NIMHUM MPUEMHUKOB OToOpaxatoTcss B [epee cneBa B pasgene HacTpoiiku
pe3yNnbTaToB.



https://en.wikipedia.org/wiki/SEG-Y
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[lepeso

TexyLUWHA BHA II‘Inane AEpeB0

Wma

‘. MeoMeTpuA
@ MaTepuans
- | CucTemel koopanHaT

. ﬂ Bnoku

- &5 PaHMHHEIR YCNoSMA

'h..f HauancHele yonosma

-l 3aBWoumocTH

- {5 Tpynne:

H MHoMeCTES

a HacTpoiikK pacdeTa

E}- <5 HacTpoiikiu pesynsTaTos
=8 )( TIMHAN MPHEMHHKDS

>’< JTTMHWA NPHEMHMIKOE

{MIMHMA NPUEMHWKOE
i )’( TNHKUA NPHEMHMK DB
)’( TTHHKA NPHEMHUKDE

o O -

MNpocmoTp paHHbIX B ¢dopmate SEG-Y Bo3moxeH B noctrnpoueccope Fidesys Viewer, npu 3TOM
HeobxoAMMO OTKPbITb hain C pacluMpeHUeM .sgy.

'y OTkpoiTe hain: (uTobb OTKPBITE HECKONBKD GANNOE, NCNONEIYATE KNasamy <ctrl=.) ed
Manka: IC:,.’Program Files Fidesys/CAE-Fidesys-2, 0 /preprocessor bin/ ;I @ o G 3 M_QE;?I
1. My Documents Mma daiina I ITm |
| Desktop - ) ads Mana
| Favorites - |jd DlLs Manka
b c =} help Marka
LDy -} Lb Manka
L E - ) mesa Manka
Q. Windows Netwark =} plugins MNanka
< xml Manka

) calc

Wnma dalina: I MepeMecTHTECA | oK I
DL THUNoE: ISEG -t Files (*.sgy * segy} |Z| OTmeHa |

VTE Unst’ucthedG...tL.l = pwtu, series)
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B Fidesys Viewer BO3MOXHO BbloeneHuWe HyXHbiX nogobnacrem Mopenu C nomoubio GuabTpoB
Cpes/Clip (MeH10 - ®unbTpbl - AndaBuTHbIi yKasatenb - Cpes)

[pumep nonyyeHHoro davna SEG-Y ans ckopoctn Vy B nporpamme CAE Fidesys:

Oco6eHHOCTH 3anucKH AaHHbIX B (aiin *.sgy

e Bce paHHble B 3aronoske daina, 3a UCKNOYEHMEM CaMUX Pe3yNnbTaToB, 3anNUCbIBAKOTCSA B
LLesI0OYUCNIEHHOM BUae.

e lllar no BpeMeHu (war 3anucu) 3anncbiBaeTCs B MUKPOCEKYHAAX.

e KoopauHaTbl NpuMeMHUKa 3anucbiBaoTcsa B MeTpax (Ecnu pacctosHue mexay npueMHUKamu
6yoer MeHee OLHOrO0 MeTpa, TO KOOPAMHATHI TPAacC MOryT COBNACTb, M BOMHOBAS KapTWUHA
MOXEeT ObITb HEKOPPEKTHOM).

e Inline HoMep coBnagaeT ¢ id y3na B KOTOPOM 3a4aH npueMHukK, Crossline Homep coBnagaet C
HOMEPOM JIMHUU NPUEMHUKOB.
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JInHeliHO-CcNeKTpanbHbIK aHanus el sees

lk i JEAR: H
MpoeedeHue ModanbHO20 aHanusa ‘S| B @
PacueT C MCMONb30BaHWMEM CMeKTpa OTKAMKA MPOBOAMTCA Ha HjTWp;met_a_'_\m’mb"b'ﬁa”m
OCHOBE MpPOBELEHOr0 MOAANbHOrO aHanmsa. llepen 3anyckom & ".' 7% % g
pacueTta COBCTBEHHbIX 4acTOT M (OpM KonebaHuil HYXHO ﬂ.i

neperntn no BkNagke Hactpoiku pacuerta - AHanM3 4acTor M
COOCTBEHHbIX KonebaHuit - HacTpoiiku noneit  BbiBOAQ U
MOCTaBMTb ranoyky HanpoTue Beuucnatb addeKkTUBHbIE MaCChI.

MoaansHeIA aHanus - Mons BeisoAa

BLIMMCNATE Y3INOBLIE bl W CUMbl PEEKLIAK

[] BoIMMCRATE KMHETHHECKYIO SHEPTMIO 1 SHEPMHO AehopMaLyHN

Nanee, Heob6XOAMMO 3aMyCTUTb PACYET U NEPENTU B [ suumcrsre sirbecmmne noce
Fidesys Viewer. D zane

[[] BeisoauTs caoiicTea MaTepuana

LeHTp Bpalesks
X a
¥ a

Z 0

@ MpUMEHWTE

Ha4aTe pacet| |,

3adaHue cnekmpa omkauka

[na npoBeneHus NMHEMHO-CNEKTPANbHOTO aHanM3a HeobxoauMMo MOAroToBuTb dain B dopmate *.csv €O
CNeKkTpoM oTKNMKa. B daiine pomkHa 6bITb 3anmcaHa Tabnuua, rae B 1eBOM CTONOLLE MOMELLAKTCS 3HAYEHUSs
4yacToTbl, B MpaBoM cTonbue — Harpyska. Heobxogumo ykasaTb Ha3BaHMS CTON6OLOB, B 3aBUCMMOCTU OT TOrO,
Kakasi Harpyska NnpuknaaplBaercs:

e JeBbl cTonbey, - f;
e npaBbli cTonbew:

o dx - nepeMeweHue no ocu OXx;
dy - nepemelueHue no ocn Ox;
dz - nepemewyeHne no ocn Ox;
VX — nepemeuleHune no ocu Ox;
vy - nepemeuleHue no ocu Ox;
vz - nepemeweHme no ocu Ox;
ax - nepemelleHune no ocu Ox;
ay - nepemeuieHue no ocu Ox;
az - nepemelLeHne no ocu Ox.

0O O O 0O 0O O O O

MNpuMep 3apaHng cnekTpa OTKAUKA B darine *.csv:

f dx

0.875 | 1.05E-01
2.667 | 3.40E-02

CnekTp OTKNMKa npuknagbiBaetcs K mogenu B nporpamme Fidesys Viewer. B rnaBHOM MeH Heobxoanmo
nepeitv OGunbTpbl - AndaBuUTHbIN yKasaTenb — JIMHEHHO-CNEKTPabHbIA aHANIU3.

B nosiBMBLIEMCS OKHE CBOMCTB pe3ynbTaTOB pacyeTa AOCTYMHbI CIeAYHOLME HACTPOMKM:

e Bbibop mMeToaa kKoMbUHaumMm Mop;
o Ab6contoTHas cymma;
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o KopeHb KBaapaTHbIM U3 CyMMbl KB paTOB;

o [lonHas KBagpaTM4Has NOCTAHOBKA.
e 3aaHue 3HAYEHMS MOAANbHOro Ko3hduumneHTa 4eMNPUPOBAHUS;
e Bbibop nytn go csv-anna ¢ Harpyskamu.

CEOWCTBS | WMHpopMaLa |
CeolcTBa

E?I]Ilﬂlm:l L@ ChpooiTe | # Yoanute |

||_|I:II-'1EK iHEIPHEITHE Esc ouMWLEET TEKCTOBDRE NO...

O |3 |™ i

I-(micrn.a{l.ilear! [3| El rﬁ‘l

v ABcomoTHas CyMMa
¥ Kopetb kBagpaTHBIR s CyMMbl KEAAPaTOE
¥ MNonHas keaapaTHuHas KoMBHHALMA

MoaansHLI
KoahOULAEHT IUZ]
AEMNUpOBaHIMA

Daiin csv lmp‘l,csu‘l,displacement_ex.dr.ﬁ.csu |
Mone InEpEHELIJ,EHHﬂ |

lNocne 3apaHusa Bcex HacTpoek HaxaTb NMpUMeHUTb.

awn ¢ Harpyskamu npeactaBnseT cobon Tabamuy

[anee, nosBnseTca BO3MOXHOCTb OTKpbITb HeobXxoAuMble pe3ynbTaTbl (HanpuMmep, nepeMeLleHus,
nonyyeHHble MeTogoM ABcontoTHas cymma byayT AocTynHbl nog uMeHeM lNepemewteHnsa_AbcCymma).
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MepemeweHnA_ABCC ymma

Beam Forces (nokansH. )_ABSSLIM
Beam Forces (nowkaneH.)_CQC

o
. CnnowHas sanvexa

o

o

@ Beam Forces (nokaneH.)_SRSS

MepemeweHuA_ABCCyMMa

2 NepemeweHma_TKK

2 NepemeweHna_KKCK

2 BHyTpeHHWE cunkbl (nokansH,)_ABSSUM

& BHyTpeHHue oanbl (nokansd.)_CQC

2 BHYTpeHHME 1Nkl (NOKaneH.)_SRSS

2 Nedopraln_ABcCyMMa

2 Nedopmag_KK

2 Nedoprawm_KKCK

2 HanpaweHaA_ABcCyMMa

2 Hanpsxenwa_TKK

2 HanpsxeHwa_KKCK
'[i'i ID Gnoka
ﬁi ID maTepuana
T.i‘j PoauTene (ID)
@ CofcTEEHHEIE YaCTOTEI
@ ShdERTHEHAA MACta Modbl BAonb X
@ ShhEKTUEHAR MACCA MOOBI BAONb
@ SbeKTHEHAA MaACca ModkEl BAONE £
@ StherTHEHEA MaCta Moabl BoKpyT X
@ ShhEKTHEHAR MACCE MOORI BokpyT Y
@' SbeKTHEHAA MaCta ModkEl BOKDYT Z
@ KosdduwieHT yy4acTia Moakl BA0N: X
@ KosthULMEHT YYACTMA MOAKI Boons
@ KosthdULEHT YUacTMA MOAkI BQONE £
@ KosdduwieHT y4acTHA Mokl BoKpyr X
@ KosthdLpMeHT yYacTa Moakl Bokpyr Y
@ KosthdULMEHT YYaCTA MO4RI BOKpYT £

BMBVE\J’IMBE\UMH pe3ynbTaToB U NOCTNPOLECCUHT

O nporpammMme Fidesys Viewer

MNporpamma Fidesys Viewer npegHa3sHavyeHa Ans NpoCMOTPa M aHANM3a NOAYYEHHbIX Pe3y/bTaToB:
® BU3YyalIn3aunn BEKTOPHbLIX U TEH30PHbIX noneﬁ;
® MOCTPOEHMS rPaPUKOB M AMArpaMM;

® dHa/n3a BpEMEHHbIX 33aBMCUMOCTEN.

Fidesys Viewer BkniouyeHa B nakeT CAE Fidesys 1 yCTaHaBAMBAETCS BMeCTe C MpenpoLeccopom.
[na ncnonb3oBaHuna Fidesys Viewer He TpebyeTcsl NMMLEH3MS: pe3ynbTaTbl PACYETOB, NOAYYEHHbIE C MOMOLLbIO
npenpoueccopa CAE Fidesys noctynHbl onig npocMoTpa B Fidesys Viewer paxe nocne ucre4eHus ULEeH3uu.
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FnaBHOE OKHO nporpamMmmbl

Sain Buz  ObvexTs  OwmTpe Norouss

le&weas> n[2?2][x

R e e |

|BE9eBRO2

Aepeso obexos. 8| maersix | 4|
8 bt F| % | w8

o
BER

%[> B> D[l =3 wom i 3
IBsdtragilslee

« o 4

*—0

\s FIDESYS

=]

Pa6ouas ob6nactb (1) npencraBnser co60i OKHO 0TOOPAKEHMS MOAENM U BU3YaNbHbIX 3QPEKTOB.

naBHOe MeHI0 (2) BkItoYaeT B cebs CTaHAapTHbIe onepaumu ang pabotel ¢ pannamu, ynpasieHne pexmMamu
BM3yanu3auMM MoOAeNen, HACTpoiku oTobpaxeHuss naHenew, GUAbTPbl, WMHCTPYMEHTbl M CnpaBky. Bcé
BblLLenepeymcieHHoe AOCTYNHO M3 PacKpPbIBAKOLWMXCSA MYHKTOB MEHIO.

MaHenb MHCTpYMEHTOB (3) COOEPXWUT KHOMKM 4NN Bbl30Ba KOMaHA, MCNOMb3yeMbiXx B paboTe € nporpamMMon
Hanbonee yacro.

[epeBo 06beKTOB (4) BK/IOYAET B Ce6S OTKPbLITbIE MOLAENN U MPUMEHEHHbIE K HUM DUNBTPbI.

CrpaHuua cBoMCTB (5) cnyxuT ong otobpakeHus CBOMCTB BblaeNieHHOro obbekTa B paboyeit o61actu skpaHa
Wnu B oepese 06bEKTOB.

[ononHuTenbHble NaHeNM MOXHO NOKa3aTb UK CKPbITb B NYHKTE MEHKO Bup.

OCHOBHbIE€ NPUHLMNDbI paboTbl

Fidesys Viewer no3sonsieT npocMaTpuBaTb M aHANM3MPOBATb MOJyYEHHble pe3ynbTaTbl. [pOCMOTp M aHanus
OCYLLEeCTBNSETCS MPU MOMOLLM MHOTOYUCNEHHBIX GUNBTPOB, KOTOPblEe MOXHO BblOpaTb B MyHKTE MeHl Bua.
Hwxe npenctaBneHo onMcaHUe HEKOTOPbIX U3 HUX.

OmobpaxceHue Ha Modenu noseli OaHHbIX U J1e2eHObI

Mons M KOMNOHEHTbI 0T06pa)KEHMFI MO>XXHO Bbl6paTb Ha NaHeNIn UHCTPYMEHTOB!

I ﬁ’i HanpaxeH4a j IH::upma j |

Takxke MOXHO OTO6p83MTb nereHay packpacku, HaXkaB i Ha NaHean UHCTPYMEHTOB.
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BbideneHue

[ns TOro, 4To6bl BbIAENUTD TOUKM UK SUENKM, MCHOHbBymTe cnegyrwime KHOMKKU Ha naHenn MHCTPYMEHTOB!

[EYa el

Omob6paxceHue uHgopmayuu

YucneHHble pesynbTathl AN9 NOAEN OAHHbIX MOXHO MOCMOTpeTb BO BKnagke MHpopmauua. Ecam B dokyce
HaxoAuTCs BCS MOAeNb, TO Nosig BO Bkiaake UHGopMaumsa copgepkaT AMana3oH AAHHbIX — OT MMHUMMANbHOMO
[0 MaKCMMasibHOro 3HaYeHus.

3HauyeHns B TOUYKaxX MOXHO Yy3HaTb npu nomowm ¢wunbtpa [MpoBepuTb MectononoxeHue (PunbTpbl —
AndasutHbiit  ykasateno — [lpoBeputb MectononoxeHue). [lanee HeobX0AMMO YyKasaTb KOOPAMHATHI
npocMatpmBaemMon Touku. [locne npumeHeHns GunbTpa BO Bknagke UHdopmaumsa otobpassaTca 3HauveHms
nosnen AaHHbIX TONbKO ANS YKa3aHHOM TOUKM.

| lMocMOTpeTb YMC/IeHHble pe3ynbTaTbl AN BbIOPAHHbIX TOYEK TAKXKE MOXHO, HaXaB KHOMKY
UHdopmauma o Touke Ha NaHeM MHCTPYMEHTOB.

3HauyeHna B TOUKax/y3nax/3n1eMeHTax MOXHO BblAEUTb M NPOCMOTPeTb Npu nomMolum UHcnekTopa BblaeneHus
(Bua, — UHcnekTop BbigeneHus).

lpocmomp degpopmupoeaHHoii Modenu

Ona npocMoTpa mMomenn B aedopMMpoBaHHOM Buae Bblbepute ®OunbTpbl — AndaBUTHBIM yKasaTtenb —
DedopmupoBartb no BekTopy. Bo Bknaake CBOMCTBA MOXHO BbiGpaTh MacwTab oTobpaxeHus.

:{) [ng 6bicTporo goctyna K GuabTpy Haxkmute KHonky JedopmMupoBaTth N0 BEKTOPY HA BEPXHEN NaHesnu.

Cepuueckue/yunuHopudeckue cucmembl KOOpouHam

[na Toro, 4tobbl MONYYUTL AaHHblEe B CHEPUYECKMX MAU LUAMHAPUYECKMX CMCTEMAX KOOpAMHAT, Bblibepute
®Punbtpol — AndaBuTHbI yKasaTteno — Cucrtembl KoopauHat. [anee, Bbibepute none AaHHbIX, KOTOpoe
HeobXx0AMMO NpeacTaBUTb B HOBbIX KOOpAMHATax. [locne mpumeHeHus gunbTpa BO BkAagke MHdopmauwms
NosIBUTCS HOBOE MOJie AaHHbIX — Hanpumep, Hanpsxexus (cdep.).

IMocmpoeHue 2pagukoe 8donb npsAMoli IUHUU

Y106bI NocTpouTb rpaduvk BOOAL NPAMOW NUHWUK, Bblibepute @OunbTpbl — AndaBuTHbIM yKasatenb —
MocTtpountb rpadpuK BAOAL NTUHUMN.

YKaxuTe KOOpAMHATbl Hayana M KoHua NuHuu. Bo Bknagke lMpocMoTp BbiGepuTe COOTBETCTBYIOLEE MOJE
JaHHbIX 419 0TOOpaXXeHMa Ha rpaduke.

lMocmpoeHue 2paghukoe 800/1b Kpuebix

YT106bI NOCTPOUTL rpaduK BOOAL KPUBOM NMHUK, BbibepuTe y3nbl (CM. N. Boionenexnwue), ong kotopeix u bynet
noctpoeH rpaduk. [lanee, ucnonbsynte ®unbTpbl — AndaBuTHbIN YKasaTenb —W3Bneub BblaeneHHoe WU
3aTeM @unbTpbl — AndaBuTHbIN yKasaTenb —WN306pasnTb gaHHbIe.
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lMocmpoeHue 2pagukoe e 3asucumocmu om epemMeHu

Y7066l NOCTPOUTL rpaduK B 3aBUCMMOCTM OT BPEMEHU, HEOOXOAMMO BbIAENUTb MHTEPECYIOLWME TOUKM Yepes
NHcnekTop BblaeneHns uan no KHonke BblbpaTb TOUKM B CTAaHOAPTHOW CTPOKe, @ 3aTeM MpuUMeHuUTb GuabTp
®PunbTpbl — AndaBuTHbIN yYKasaTenb — MocTpouTb BbigeNeHHOEe B 3aBUCUMOCTU OT BPEMEHMU.

OueHka kayecmea cemku

[na oueHKM KayecTBa CeTkM BbibepuTe Bup — ®unbTpbl — AndaBuTHbIM yKasaTtenb — KauecTBo ceTku.
Ykaxute HeobxopguMmbie HaCTpOMKM BO Bknagke CBoicrBa. [locne npumeHeHus ¢unbTpa BO BKIAAKe
MHdopMauma nossaTcs HOBble MOJS, HA OCHOBE aHanM3a KOTOPbIX MOXHO CAenaTb BbiBOAbl O KayecTse
MOMYYEHHOM CETKMU.

Cpes

[ns npocmoTpa cpe3a mMoaenu Bbibepute PunbTpbl — AndaBuTHbIN yKasatenb — Cpes. YkaxuTe HopManb
nnbo HanpaBneHne, B KOTOPOM crieflyeT caenaTb cpes.

CeyeHue

Ina npocMoTpa ceuyeHuss Mopenu Bbibepute @unbTpbl — AndaeuTHbIM ykasateno — CeueHue. Ykaxute
HopManb MB0 HanpaBieHue, B KOTOPOM C/IeAyeT CAenaTb Cpes.

3D-omob6paxeHue 6an0k u o6os104ek

| ’ MpocmoTp ceyeHns 6anok mnu obonodek B 3D-Buae Bo3MoxeH B noctnpoueccope Fidesys Viewer
NpW HAXATUKU KHONKK 3D-BMA, B CTaHAAPTHOM CTpOKE.

3anac npoyHocmu

[na npocmoTtpa ceveHns Moaenu Bblbepute GunbTpbl — AndaBuTtHbIi yKasaTtenb — 3anac NpoYHOCTU. Ecin
npeaen NpoyHOCTM M npepden TekydecTu He ObiiM 33adaHbl Npu NpenpouecceHre, Ux cneayeTt 3aaaTb BO
Bknagke CeoicTBa. 3anac NPOYHOCTU BbIYMCNSETCA NO NEPBOM TEOPUM NMPOUYHOCTU, IHEPreTUUEeCKon Teopuu
NpoYHOCTH, Teopun Tpecka, Teopun Mopa, Teopumn [lucapeHko-Jlebepesa. onyyeHHbIe 3HAYEHUS MOXKHO
npocmoTpeTb BoO Bknagke UHdopmaumusa B HoBoM nosie 3anac NpoyHOCcTU. [lepBas KOMMOHeHTa nonsg — 3anac
MPOYHOCTM NO NEPBOM TEOPUM NPOYHOCTHU, BTOPAS — 3aMac NPOYHOCTM NO IHEPreTUYeCKOM TEOpUM MPOYHOCTH
U T.A.

dopMynbl Ans KpUTEPUEB NPOYHOCTU.
O — NpeAen NpoYHOCTM NPU OQHOOCHOM PaCTsIXEHUM;
O. — nNpenen NpoYHOCTH NPV OAHOOCHOM CXaTuu;
O, — HanpsxeHus no Musecy;
C — cuenneHune rpyHTta (cohesion);

¢ — yron Tpenusa (angle of friction);

01 — nepBoe rnaBHoe HanpaxeHue,
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]
0, — BTOPOE rNaBHOE HanpsiXeHue;
O3 — TPETbE IMaBHOE HaMNpsXeHUe;
N — 3anac NPOYHOCTH, NOJe KOTOPOro HY>XXHO OTOBpaxaTb.

1. PacuéT no nepBoii TeOpUM NPOYHOCTH.

Mcrnonb3yloT B NpefAnonoXeHnn Xpynkoro paspylueHus. o M30nuHMAM Oy CTPOAT U30NMMHUK KO3MULNEHTOB
3anaca npoYHOCTU 171= O/ Oy

2. PacyéT no sHepreTM4ecKou Teopum NpoHHOCTHU (HanpsxkeHua Museca).
MCI‘IOJ‘Ib3y}OT B NpennosioXeHnn BA3KOro pa3pyLeHna nnm ecnm He AonyCcKarT niacTu4eckoro CoOCToAaHUA.

[10 M30nMHUAM O; CTPOAT M30NNHUM KO3IDPULMEHTOB 3anaca NPOYHOCTU N= O,/ Gy, WNN N= Gy, / Oy, TAE O, UK
Op,2 - PUINYECKNIA UNN YCIIOBHbBIN Npeaen TeKy4ecTu

3. Pacuét no Teopuu MNucapeHko-Jlebenesa.
Vcnonb3yloT Npyn cMeLaHHOM pa3pyLleHnn.

o nonam o, 1 0 CTPOAT U30IMHUM KOIPPULMEHTOB 3anaca NPOYHOCTHU

Ty

T =
XOm + [:1 - X)Jl
, rae
= Jr.'.

4. Pacyét no Teopun Mopa, cMellaHHOe paspyLueHHe.
M3onnHun 3anaca NMPOYHOCTU
T Tt T

n e e .
Ty — XT3 Ty — 003

5. Tpetbs Teopusa npouHocTn Tpecka, BA3KOe paspylueHMe Wian HeAoNyLLEHUE MIACTUYECKOro TeYEeHUS.
YacTHbIv criyyan 13 Teopumn Mopa npu
T

T — T3

6. Kputepuit Mopa-KynoHa

Tmar = A + Bo,
1 .
Tmaz = 5(‘71 - '573) COS @
o+ ay o —az .,
T, = -+ s @
2 2 - HOpMarnbHOe HanpsiXeHne Ha MIOCKOCTU paspyLUeHus
A=c B=-tang

mnn
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Ecnu 3apgaHbl npegenbl NpOYHOCTH O¢ U Oy, TO

b

¢ = arcmn(—a)?

A% T ¢

2

=

roe
a=0p+ 0
b=0,-0.<0 (npub > 0 yron BHyTpeHHEro TPEHNA CTAHOBUTCSA OTpULLATENBHbIM, YTO HELOMYCTUMO)

3anac NpoYHOCTMK:

A

Tinaz — B Op

TN =

7. Kputepuit Morn-Kynona

Toct = A4+ B o0 e

1
Toct = g\/(ﬂrl —03)% + (09 — 03)% + (03 — 01)*

s = (o1 ;—J:a)
242 24/2
A= :/_c; B=— }/_tanqt':
3 3
nnm
31=2\/§J(_.Ji‘ B=2V/§gt_gc:t

3 J(_' _I_ Jf,, 3 J(.' _I_ Jf, ,

KoadhdpuupneHT 3anaca NpoyYHOCTU

A

Toct — B Jm,ﬂ

T =

8. Kputepuii-Opykepa-lparepa

Tin

= A+ B (014 g2+ 03)

¥

S| &

2 Te Ty 1 Ty — Tp

A= S —

\/g T + Ty , V/E e ‘I_ T
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mnn

becos @ —2sin ¢

V3(3 — sin qf:); V3(3 — sin )

M3onnHun 3anaca MPOYHOCTU:

A A

1
2 2 2
g B (o + 09 4+ 03) E[(Jl — 09)? + (09 — 03)> + (03 — 71)*] — B (o -
[aHHblil KpuTepuin 6bin paspaboTaH ANA ONUMCaAHUA MNAcTUHECKMX AedopMaLmnii TAIMHUCTLIX PYHTOB, TakXe OH
MOXEeT MNMPUMEeHATbCA AnA ONMUCaHuA pa3pyLlleHUA CKallbHbIX TPYHTOB, 69TOHa, nonumepoB, nNeHbl U OpYyrux
3aBuUcCALLUX OT gaBJsieHnAa maTepuanos.

A=

Uﬂ‘?-

9. Kputepumit Hasbe

Lpyroe Ha3BaHue kpuTepua Mopa-KynoHa

= A+ Bo,
71 + T4 Ty — Tg .
Ty = S
2 2 - HOpManbHOe HanpsixeHue pa3spyweHunsa (the normal stress at
failure);

A =c¢ B=-tang;

MwuHyc 0ObACHAETCS TeM, 4YTO cCXaTue [ONKHO npuBoanTb K YMNPOYHEHWUH, a CXaTUk COOTBETCTBYIOT
oTpuuaTesibHble 3Ha4YeHna o,

C = - Tg- Npefen nNpo4YHOCTM Npu caBure (KpyydeHuu), KOTOpbIA BBOOUTCA MoOnb3oBaTenemM AnA Kaxnaoro
MaTepuana, Unu Koreaus;

TR

- B -‘Tl‘gﬂ:-". + -‘11?7:-1 \/_8374_1

T =

lFapmoHuyeckuii aHanus

Ina noctpoeHus rpadMKoB 3aBMCMMOCTM OT 4acTOTbl MOCNe MPOBEAEHWUS pacyeTa C MOMOLLbH
rapMOHMYECKoro aHanusa Bblbepute @unbTpbl — AndaBUTHLIA yKasaTenb — [apMOHMYECKMIt aHanus.
YKaxute HOMep y3na, XapakTepUCTUKM KOTOPOro 6yayT npeacTaBieHbl Ha rpaduke.

CoxpaHeHue 0aHHbIX

YT106bl NONYYMTb YMCNOBbIE 3HAYEHMS MOMYYEHHbIX Pe3ynbTaToB, COXpaHMTe AaHHble B opmaTte .csv. [ng
aToro Haxmute Ctrl+S, nnb6o Bbibepute ®aitn — CoxpaHutb. CoxpaHEHHbIM dain npeactasnser coboi
00bIYHYI TabMLYy YMCNOBBIX AAHHbIX, KOTOPYH MOXHO OTKPbITb JII06bIM TEKCTOBBIM PEAaKTOPOM.

[na anMHamMuyeckux 3agay AOCTYyNHa 3anucb M3MeHeHus Mogdenu B npouecce gedopmaumun. [ns 3toro
BblbepuTe @Paiin — CoxpaHUTb aHUMALMUIO.
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MNMowarosoe PYKOBOACTBO NOJib3oBaTens

BoinonHeHune noboi 3agaum ¢ ucnonb3oBaHneM naketa CAE Fidesys MOXHO pa3fiefiuTb Ha 6 OCHOBHbIX 3TanoB.:
e OCTPOEHWUE MOAENH;
e MOCTPOEHUE CETKM;
e  33[1aHME rPaHWUYHbIX YCII0BUNA;
e 33[aHue MaTepwuana;
e 3anycK pacyéTa;
e aHanM3 pe3ynbTaToB.

Huxe npmnBeaeHO HECKO/IbKO NpUMEPOB C noLaroBom MHCprKLI,MEVI KaXaoro atana.

CraTnyeckoe HarpyxeHue (06bEMHaa Mmoaenb)
NAFEMS test “Thick Plate Pressure”, Test No LE10, Date/Issue 1990-06-15/2.

Pewaetcs 3agaya 0 cTaTtMyeckoM Harpy>XeHmu nnactuHKU. I_EOMETpW-IECKaﬂ MoA4eNb 3a4a4M NpenctaBjieHa Ha
PUCYHKaX HMXKeE:

2 2
L) . (L -
3.25 2.15 \o
¥
1.75
10

Ha 60koBbIX Cpe3ax MAACTUHKM 3anpeLieHbl NepeMELLEHMS MO HAMPaBAEHUIO HOPManW K 3TMM rpaHsM, Bce
TOYKWM BHELIHEN KPUBOJMHEMHOM MOBEPXHOCTM 3akpenneHbl B Mnockoctu XY, BHELWHAS KPUBOAMHENHAs
NMOBEPXHOCTb 3aPUKCMPOBAHA BAOMb CPeAHEN NUHUM OT MNepeMelleHui BAOMb ocu Z. Mopynb Benu4YMHbI
[aBNeHUs Ha BepXHIo rpaHb paseH 1 Mla. MNapameTtpol MmaTepuana E = 210 [Ma, v = 0.3.

Kputepwuii npoxoxaeHus Tecta: HanpsXeHue oyy B Touke D paBHO -5.38MIl1a ¢ TouHOCTbIO 3%.
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lMocmpoeHue modenu
1. CospaiTe nepBbivi INANNTUYECKUIA LMANHAP.

Ha naHenu komaHpg BbibepuTe MOAYAb MOCTPOEHUS 0OLEMHOM PeskuM - ['eoMeTpus

reomeTpum (Pexxum — leometpus, ObbekT — O6bEM, [lenctaue ' g n
— Co3zpartb). l c@ =

M3 cnucka reomeTpuyecknx NpuMUTMBOB Bbibepute Linnnnap. t=0 % Az Q
™
3apaiite pasmepbl LMAMKAPA: = T
e BbicoTa: 0.6; ObbekT - Obbem

Tun ceyeHune: INTUNTUYECKUIA;
[naBHbIVi paguyc: 2; w ¢ /. * * g
e BcnomorartenbHbint paguyc: 1. y A

Haxxmute MpumeHuTs.

2. Co3parTe BTOPOM 3IUMNTUYECKUIA LUANHAP.

Ha naHenu komaHg, Bbibepute Moay/nb NOCTPOeHUs O0ObEMHOM ,{. - =| x El
reomeTpumn (Pexxum — leometpus, O6bekT — O6bBEM, [lencteue
— Cospmatb). M3 cnucka reoMeTpuyeckux npuUMMTUBOB o K Y
BbIbepute UmunuHaop. 3apante pa3mepbl UMIMHAPA:

e BbicoTa: 0.6;

e Tun ceyeHus: INAUNTUYECKMUN;

e [naBHbIN paguyc: 3.25;

e BcnomoratenbHbiit paguyc: 2.75.

Haxxmute MpumeHuTn.

B pe3ynbTate B nepeBe 06bekTOB 0TOOPA3ATCS ABaA TOMLKO YTO CO3AaHHbIX 06bekTa (Body 1 1 Body 2).

- B [paare YOAOm

|
|

#- B MromecTea
- By HecTpoia pacueTa
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3. BbluTuTE nepBbIf UUMAMHAOP U3 BTOPOTO.

Ha naHenn komaHp, BbibepuTe MoAynb MOCTPOEHMST OOBLEMHOM
reomeTtpum (Pexum — leometpus, ObbekT — Ob6bem, [delicTeue
— Jlornyeckue onepauum).

M3 cnncka onepaumii BoibepuTe BbluecTb. 3apante ciepyrowme
napameTpbl:

o ID Ten: 2 (06bEMBI, U3 KOTOpbIX ByAYT BbIYTEHbI ApYyrue
06BEMDI);

e Boiwectb Tena (ID): 1 (06béMbl, KoTOpble OyayT
BbIUTEHbI);

Haxmute MpumeHuTn.

B pe3ynbTate B AEpeEBe 00beKTOB OCTAHETCH TOMbKO OAHO Teno
(Body 2).

4. OcraBbTe YeTBEPTb 06BEMA (CMMMETPUA 334aun).

Ha naHenu koMaHpz BbibepuTe MoAynb NMOCTPOEHUS OOBLEMHOM
reometpumn (Pexum — leometpusa, Ob6bekt —O6vem, [devicteue
— Pazpes).

U3 CNUCKa BO3MOXXHbIX BMOOB pa3pe3oB Bbl6epl/ITe
KOOP,D,MHaTHaFI NMIOCKOCTb. 3adanTe cnenywume napaMmeTpbl:

o ID 06bEMOB: 2 (06bEM, KOTOPLIN OYLeT pa3pesaH);
e Paspesartb: [MnockocTb YZ;
e 3HaueHue casura: O;

Haxxmute MpumeHuTn.
lNpopenaliTe TO Xe caMoe, HO B NNOCKOCTU XZ:

e ID obbémoB: 2 (06BEM, KOTOPbIV ByAeT paspesaH);
e Paspe3sartb: [1nockocTb ZX;
e 3HayeHwue casura: 0;

Haxmute MpumeHuTnb.

B pesynbTate ucxomHbli 06bEM B aepeBe 06bLEKTOB Oyaer

Fexm - [eomeTpuA

l'%@ﬂﬁ

= | /| By % &

06LekT - ObbeM

PSS M RT

¢ A

Jelictere - Nornyeckre onepaumm

am S s KRB

@ X ¥

Fexum - MNeomeTpuA

l'%@ﬁﬁ

= B X | &

ObbekT - ObbeM

PSR

¢ A

JeiicTene - Pazpes

am S s KRB
® | ¥

nofenén Ha vetbipe (Volume 2, Volume 3 u Volume 4). Yoanute obbvémbl 2 1 3. [Ing 3T0ro, yaepxueas
knasuwy Ctrl, Boibepute B fepeBe 0ObEKTOB 3TM OObEMbI M B KOHTEKCTHOM MEHK HaxmwuTe Ypanutb. B
pe3ynbTaTe OCTaHeTCs YeTBePTb NepBOHavanbHoOro obbvéma (Volume 4).
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Depeen & =
Tesyu By [Norvce gepeso >
baag S IR
= P TeomeTrm
= @ Tena
- I pody 2 2
- 2 pody 3 3
- & Body 4 4
B Ofpeml
- Yolame 2 2
- T olame 3 3
- T viodame 4 4

B TR YN
g HAUAREHGE YOS
B | TRACMOC T

b Mpyme
w- HE MrowecTea
- By HacTpodas pacuers

]

5. Paspenute octaBwunincs obbeM Ha ABe 4YacTu BAONb nnockocty XY (HeobxoamMMo Ans 3aKpenjeHus 3Ton
MOLeNnuM OT MepeMeLleHuin BOONb CpefHer nuHwuM). [ng 3Toro MoBTOpUTE AEWCTBUSA, KOTopblie Obliu
BbINOJIHEHDBI B N.4.

Ha naHenu komaHp Bbibepute Moaynb MOCTPOeHUS 0ObEMHOM Pexcum - MeomeTpus

reometpum (Pexmum — Teomerpus, O6bbekT — W3MeHeHue

reometpuu, [eictamue — Pazpes). l . q g “ =
| | By | % | &

M3 cnucka  BO3MOXHbIX BMOOB  paspe3oB  Bblbepute

KoopamHaTHas nnockocTb. 3afaviTe ciepyolime napameTpsl:

ID 06bEMOB: 4 (06bEM, KOTOPbIV OYAET paspesaH); ” ¢ /- * i g

Paspesarb: lNnockoctb XY;

e 3Hauenue cagura: 0; y A

o [locTaBbTe rano4yky HanpoTmMBe NosA CpaCTMTb.

Haxxmute MpumeHuTs.

. =
B pesynbtate nonyuntcs ABa obbema 4 u 5 CKNeeHHbIX Mexay ﬁ ! S x El
cobo BAOMb NNOCKOCTM paspesa.
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¢

locmpoeHue cemku

1. Ha naHenu komaHpg, Bbl6ep|/ITe MOoA4ynb NOCTPOEHUA CETKU Pexum - CeTHa

Ha kpuBbiX (Pexxum — CeTka, Obvekt — Ha KpuBbIX,
Denctene — TocTpoeHue ceTku). YKaxuTe CTerneHb ' c@ g =
U3MeNbYEHNS CETKMU: t=0 Id % Ny
=
e Bbibop kpuBbix: 43 44 45 46 (yepe3 npobensl);
ObbekT - Ha kpuesx

e BbibepuTe cnocob noctpoeHust cetku: PaBHOMepHO;
e YcTtaHosuTe ¢nar UHTepsan;
e YKaXuTe KOMMYeCTBO MHTEpPBaNoB: 6

<
i

i
25 | A
b
4

>[N
|

Haxxmute Mpumennts. Haxkmute MocTpoutb ceTky.

BHe - MNOCTpoeHHE CETHK

P22 R &

Ha naHenu komaHg BblbepuTe MOAynb NOCTPOEHUS CETKM HA
kpusblx (Pexnm — Cetka, O6bekT — Ha kpwuBbix, Oeictemne —
MocTpoeHue ceTkun). YkaxuTe cnegytolime napameTpsl:

e Bbibop kpuebix: 12 14 39 41 (4epe3 npobensbl);

e Bbibepute cnocob noctpoeHus cetku: PaBHOMepHO;
e YcTtaHosute dnar UHTepean;

e YKaxuTe KONMYecTBO MHTEpPBANOB: 4;

BEFIy +Q

Haxxmute MpuMmenuTb. Haxxmute MocTtpontb CeTKy.

Ha nanenu komaHg BbibepuTe Moaynb NOCTPOEHUS CETKU Ha KpmBbiX (Pexnm — Cetka, O6bekT — Ha kpuBblX,
Heincterne — lNocTpoeHune ceTku). YKaxute cregyrolime napameTpsl:

e Bbibop kpusbix: 51 53 61 62 (4epes npobensl);

e BbibepuTe cnocob noctpoeHust cetku: PaBHOMepHO;
e YcTtaHosute ¢nar UHTepsan;

e YKaXuTe KONMYecTBO MHTepBanos: 1;

Haxxmute Mpumenuts. Haxkmute MocTpoutb ceTky.
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2. Ha naHenu komaHp BbibepuTe MoAynb NocTpoeHus ob6béMHOM ceTku (Pexxum — Cetka, OBbekT —
ObbéMHas, [encteue — TllocTpoeHue ceTkM). YKaxuTe

Pexum - CeTHa
cnepyowme napaMeTpbl:

AP < TH <
e Bbibepute 06béMbI (BBEAMTE MX ID): 4 5 (Mnn KoMaHpoM
. t=0 L2
all); = % KR
e Bbibepute cxemy noctpoeHus cetku: Kapra;
Db6bekT - ObbeMHan
Haxxmute MpumeHntb cxemy. Haxxmute MocTpouTb ceTKy. g‘ = /.- * “ 1
MonyyeHHOE KOMMYECTBO 3/1IEMEHTOB MOXHO MOCMOTPETb Ha 3 I A + £
CTpaHULUE CBOMCTB, K/IMKHYB Ha HYXHbIi 0ObeM B [nepese
06beKTOB cneBa. Takxke AN MPOCMOTPa CBOWCTB CETKM MOXHO zé 8
BbINMOMHUTbL CNeayroLme AeicTBUs:

JeilicTeue - NoCTPOEHME CETHK
e Bbiopenute mogenb
— -~
e  KnukHuTe NpaBOit KHOMKOW MbILX NO MOAENU T i 9 a x
e B nossusweMcsa MeHto BbibepuTe BbiBeCT MHDOpMaumio

2
- BoiBectn nHdopmaumio o cetke H ﬁ B’ @

e B KOMaHAHOM cTpoKe NosBUTCS MHDOPMaLLMS O CETKe.

Aepeeo B X
Teryuws B, [NomHoe Aepeso =l
kA £ |
= @ Feomerpis
= 2 Tena
7 2 Body 5 5
& & Body 4 4
= 3 Obbembl

-
L]
-
&
i
L5

£

CTpaHua ceoicTa & x
i
£ Cbipe i
Tun Ofuim
i) 5
L] Volume S
CurnaTypabesID Volame ¢ at 1625 1.3,.,  OMIHAHSA CTPOE
=T eoMeTEMA Wmes!'- Infior ration
Biino obeiHeHo Het Element_Type Interior Boundary  Total
Hex 24 o 24
Face 0 88 68
Edge O 136 13
Moda o 70 70
YN Fidesys>

0
Chvén 181672 0w N\ somaan /N Wictopa ]




f;) CAE Fidesys — pykoBoacTBo nosnb3oBatens (Bepcus 3.0)

3adaHue 2paHuyHbIX ycaosuli

1. 3akpenute ogHy 60KOBYI rpaHb (cpes) B HanpasneHun X. Ha
naHenM KoMaHg BblbepuTe PexmMm — [paHMYHblIE YCNOBMS,
O6bekt — [llepemewenne, Lenctene — Co3patb. 3apaiTe
cneayrolme napaMeTpbl:

e ABTOMaTMuyeckoe npucsoeHue ID;
e Cnmncok 06bekToB: [MOBEPXHOCTD;
e |D obbekToB: 33 40;

o Crenenu cBoboapl: Mo X;

e Bennuuna: 0.

Haxxmute MpumeHuTnb.

2. AHanormyHo 3akpenuTe oaHy OOKOByW rpaHb (cpe3) B
HanpaeneHun Y. Ha naHenn komaHp Bbibepute Pexum —
lpaHnuHble ycnosus, Obbekt — [lepemelwieHue, Heicteue —
Co3patb. 3apanTte cnenyrowme napaMeTpbl:

e AsTOMaTtmyeckoe npucsoenue ID;
e Cnmncok 06bekToB: MOBEPXHOCTD;

e |D obbekToB: 35 39;

o (Crenenu cBoboapl: KomnoHeHTa Y;
e Bennuuna: 0.

HaxmuTe MpumeHUTb.

Pexom - [paHudHeIe yCnoeuA

ll@ﬂﬁa
SR

00LekT - MepemeLyeHre

s 4 W mlg &
Y @ &4 m - 4§
P2 P

Aencrene - Co3gaTe

@

¥
il
B
%

3. 3aKpenwuTe BHELIHIOK KPUBONMHEWHY NOBEPXHOCTb B HanpasneHun X u Y. Ha naHenn koMaHz Beibepute
Pexxum — TlpaHuyHblie ycnosus, O6vekt — lMepemelenune, [eicteue — Co3paTb. 3apante cnepyrowme

napameTpbi:

e ABTOMaTtuuyeckoe npuceoeHue ID;

e (Cnncok 06bekToB: [MOBEPXHOCTD;

e |D obbekToB: 36 38;

o (Crenenu cBoboabl: KomnoHeHTa X u Y;
e Bennuumna: 0.

Haxmute MpumeHuTnb.

4. 3akpenuTe CpeaHIo MUHUI0 BHELIHEN KPUBOIMHENHOM rPaHM B HanpaBaeHnn Z.
Ha nanenu komaHpg Bbibepute Pexxum — paHnyHble ycnosus, O6bekT — lMNepemeluenne, enctene — Co3paTe.

3apavite cnepyowme napamMeTpsl:
e AsTOMaTtMuyeckoe npucsoenue ID;
e Cnucok obvekToB: Kpugas;
e |D ob6bekTOB: 50;
e CreneHu cBoboapl: 1o Z;
e Bennuuna: 0.

Haxxmute MpumeHuTs.
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5. TpunoxuTe paBneHue K BEpXHEN rpaHu.

Ha naHenu komaHp Bbibepute Pexxum — [paHMuYHble yCI0BMS,
O6bvekt — [aBnenune, [HeictBue — Co3pmaTb. 3apanTe
cnepyolme napameTpbl:

e ABTOMaTMuyeckoe npucoeHue ID;

e (Cnncok 06bekToB: [MOBEPXHOCTD;

e |D obbekToB: 31;

e 3HaueHue: le6 (nooLepXMBAETCS SKCMOHEHLMANBHbIN
BMA, YMCIA C UCNOMb30BAHMEM NATUHCKOW OYKBbI “€”).

Haxmute MpumeHuTnb.

Bce npunoxeHHble rpaHMyHbIe YCIOBUS AOMKHbI 0TOBPAa3nTbCS B
fepese 060bekToB cneBa. Kpome TOro, rpaHuyHbie YC/OBUS
[OCTYMHbI ANg pefakTMpoBaHMs M3 aepeBa o6bekTos. [ng
MPOCMOTPa BCEX MPWIOXKEHHBIX FPAHUYHBIX YCNOBUMI Takxe
HaxxmuTe kHonky MokasaTb 'Y Ha BepxHel naHenu.

Depean

Tescyuye sy Mon-oe aepess
el

w- P receten

i
B ) Bgows

PexumM - paHu4YHLIe YCNOBWUA

¥
<

s -
2]
I

&
t=0 % Q

g
y
m
3
o
[=1}
g
m
T
=
14

Jeicrene - Co3naTe

5
hY
il
E
%

= L Wimlig &
Y '@ & m -
i 2 9 B
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3adaHue Mamepuana u muna saieMeHma

1. CospanTe martepuan. P - Marepuan

Ha naHenu KomaHpg, Bblﬁepl/ITe MoAay/b  3a4dHUA CBOWCTB l.

matepuana (Pexum — Martepuan, O6vekT - VYnpaBnenue

& PH =
MaTepuanamu). t%ﬂ % ';‘:’5 o

OBEEKT - ¥MPaENEHWE MaTEpManari

—
B oTkpbiBlWIEMCA OKHE YNpaBieHwe MaTepuanamMu BO BTOPOWM h ‘d Q (ﬂ =
KOJIOHKE [ABaXAbl KAMKHUTE MbIWKOW MO HAANUCK  YkKaxute
Ha3BaHWe MaTepuana u HanuwwuTe «Material 1».

Haxxmute knasuwy ENTER.

T 7 ¥npaanemme 4aTepranamn ; il %ﬁ.ﬂﬂ
| & YnpyrocTs VRAWHTE HMA MITEMANS | -~ ¥rnepogmcras crans
| #-Obwme 1 -~ Crane FOCT 4543-71
& MpovHocTb Pesira
B MNACTHUROC T | |~Kesnap
| # ¥npounenne i Turan @
# TeMnepaTypHbie CRORCTBA | “Tpynt
| ® Feomexanwka
| = NpeaHaTar

Hanee, ncnonbsysa TexHonoruo “drag&drop”, 4o6aBbTe HEOBXOAMMbIE XapakTEPUCTUKU U3 NEBOIM KONOHKMU B
konioHKy CBoicTea MaTepuana. B nesoi konoHke BbibepuTe Ynpyrocte — Martepman 'yka. Boibepute Mbiwkomn
xapaktepuctuky Mopynb HOHra. Ypoepxusas NneByl KHOMKY MblliM, nepeTtawmTte Hagnucb B CBONMCTBa
MaTepuana. [Baxabl KaMkHWTe B none 3HayeHue Hanpotme Mopyns HOHra u ykaxute umcno 210e9.
AHanorunyHo, n3 pasaena Matepuan lN'yka pobasnsem KoadpouumeHt MNMyaccona 0.3.

Haxxmute OK.
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T ' ¥npanacHse BT CpRAnaME

= ¥rnepogucTan Crank

.| ¥ ¥npyrocTe L S ]
| = Marepuan Myxa | Vkawre sman marepwana ~ Crams FOCT 4543-11
§ ~ PeanHa
— Mogyne fNlame | -~ Twran
. Mogyne cagura | ~Tpynt
B MaTepuan Mysi-PusmiHa
§- Blatz-Ko Material _ s

- Marepuan MypHarasa
B OpToTponHLst MaTepHan :
- TpaHCBEPCANLHO M30TPONHEN Ma... (F2S

& Obwwme

[ & || & Materiall

tee mmb i

B

| # MnacTHunoCTL Marepran yxa

© Yn - Mogyne Kura 2e+11
i I “ KoathdmumenT Myaccona 0.3

= TeMnepaTypHbIe CBOWCT B3
| = leomMexaHmuka
| ® Mpenuarsr

2. Co3palite 6n0K OAHOrO TMNA MaTepuana.

Pex1m - Bnoka

Ha naHenn komaHA BblbepuTe MOAynb 3a4aHMS  CBOMCTB
matepuana (Pexum — bnoku, Obvekt — bBnok, LeictBue —
[o6aBuTb).

3apjanTte cnepyrowme napameTpbl:

B =
it
=

e |D 6noka:1;

e BbibepuTe 06beKTbI, KOTOPbIE BYAYT 06bEeANHEHBI B B/10K: ARHETENS = ABTRENTS CUREETS B GRels

O [
R

O6béM; #h
e [D:45 (unn komaHpom all).
-

(6 <&
22

Haxmute MpumeHuTnb.
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3. [pucsoite maTtepman 6noky.
Ha naHenn «KoMaHa Bbibepute MoAynb 3agaHMs  CBOMCTB
maTtepuana (Pexum — bnoku, Obvekt — bnok, [LelictBue —
3apaTtb MaTtepuan). 3afanTe cieayrowmne napaMeTpsbl:

e ID 6noka(oB): 1;

e BbibepuTe U3 cnucka paHee co3paHHbIA MaTepuan:

Material 1.

Haxxmute MpumeHuTs.

4. T[lpuceonTe TMN 31EMEHTA.
Ha naHenn komaHg Bbibepute MoAyb 33daHUS  CBOWCTB
maTepuana (Pexum — bnoku, Obvekt — bnok, HderictBue — Tun
anemeHTa). 3aganTe creyoLlme napameTpbl:

e ID 6noka(oB): 1;

e Kateropus: O6beMHoe Teno;

e [lopsipok: 1.

Haxxmute MpumeHuTs.

3anyck pacyéma

1. 3apaiTte TMN 3apauum, KOTopyto TpebyeTcs pewunTs.

Ha naHenn KoMaHA BbibepuTe MOAY/Mb HACTPOEK pacyéTta
(Pexxum — Hactpoiiku pacuérta, Hactpoiiku pacuéra -—
Cratuueckuit, Ctatnueckuii — O6me).

Bbibepure:

e PasmepHocTb: 3D;
e Mogenb: Ynpyroctb.

Haxmute MpumeHuTb.

Peslam - Bnokaq

& &

AelcTEME - TN INEMEHTS

=)
O
_ﬁ_
X® w v EE

Pexar - HacTpoRk pacdeTa

&9 <IH

= | B % | &

HacTpolka pacueta - CTaTMYeCkN

]2 00 b

S

CTATHUYSCKAA - 6L Me
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2. 3apavite napaMeTpbl pewarens. Pexaam - HacTpoiki pacyeta

Ha naHenu koMaHp Bbibepute Moaynb HacTpoek pacyéta (Pexum g ‘1@ @ m =
— Hactpoiiku pacuéra, Hactpoitku pacuéta — Cratuueckui,

CratMueckuin — Pewarenb) E L@ ??C

HacTpolka pacueta - CTaTYeckA

v rlele b
. . — || A& | J ([ | J
Boibepute TMN pewatens (NpSMOM MNAM  UTEPALMOHHbLIN) U t = |F=n
3afaliTe napameTpbl CXOAMMOCTU B Clyyae Bbibopa nocnesHero. M

JInbo ocTtaBbTe BCe MapaMeTpbl N0 YMOMUYAHMIO.

CTATMYECKMA - PEWETENE

LITT RIS
P
1 o —

Haxmute MpumeHntb. Haxxmute Havatb pacuér.

3. B nosBuBwEMCS OKHe BblbepuTe OMPEKTOPUIO, B KOTOPOWA
OyneT coxpaHéH pe3ynbTart, U BBEAUTE Ha3BaHue danna.

4. B cnyyae ycnewHo nNpoBeféHHOro pacyéra B KoHconu otobpasuTcsa coobueHue: “Calculation finished
successfully at date time”.

AHanus pesynemamos

1. OtkpoTe haitn ¢ pesynbTatamMu. ITO MOXHO Caenatb Tpems  EXKMM - PesynsTarsl

cnocobamum. ‘ g dg @ m =

e Haxmure Ctrl+E.
] = |~/ | B

e B rnaBHoM MeHIo Bbibepute Pacuér — OTKpbITb
pe3ynbTaThbl.

e Ha nanenu komaHg Bbibepute Pesynbtathl (Pexxum — PesynbTathl, Pesynbtatel — OTKpbITh
PesynbTathi).

2. Otobpasute KOMMOHEHTY oYYy MONS HAMpSXKeHWH U ceTky Ha Mmogdenu. B nossusliemcs okHe Fidesys
Viewer Ha naHenu MHCTPYMEHTOB YCTaHOBUTE CliefyloWwue napameTpsbl:

e Tun oTobpaxeHus: NoBepxHOCTb C p€bpamu;
e [lone oTobpaxeHus: HanpskeHwus;

¢ KomnoHeHTa oTobpaxkeHus: YY.

e [loBepxHOCTb C pebpamu.

* HanpaweHaa ﬂ [ i MoBEpEHOCTE C peﬁparji
. WrmerkTop Beibopa g X
3. Bbibepute TOUKY, B KOTOPOI HEOHXOAUMO NPOBEPUTL HAMPSXKEHUE. e 7
I 2 MeTKM TOYEK ki

O Layout £1 X | 9]

TRl | o 02 ] | i D I oy

T ol B S ek B i
I_IEpEMEIJJ.EHHﬂ

BbibpaTh Toqkk Ben. (d) ID yzna

BekTop 1 rMEBHbLIX HaNPAHEHMIA

BekTop 2 FNEBHbIX HanpAMEHMIA

BekTop 3 rNaBHEIX HANPAHEHIIA

Ledoprawm




r\?

CAE Fidesys — pykoBoacTBo nonb3oBatens (sepcus 3.0)
]

BbibepuTe TOUKy Ha Mopenu, UCNonb3ys KHONky BbibpaTtb Touku. Boigenute Touky D Ha BepxHen rpanu. B
rNaBHOM MeHH Bblbepute Bupa - MHcnektop Bbi6opa. B MHcnektope Bbibopa Bbibepute MeTKM Touek M
KIMKHUTE MO CTpoyke Stress B Bbinagarwlem crnucke. B pesynbtate Ha pucyHke 0TOOPasaTCs KOMMOHEHTHI
HanpskeHuii B BbioeneHHom Touke D.

8.629808 -1714770.711127

4. TlpoBepbTe YMCNIEHHOE 3HaYeHue OYy B BbibpaHHOM Touke D.
MonyyeHHoe 3HauveHue -5.266e+06 otnnuaetcsa ot Tpebyemoro -5.380e+06 Ha 2.12%.
5. BbIrpy3uTe UncnoBble AaHHbIE.

B rnaBHom MeH1o Bblbepute MPaiin — CoxpaHuTb AaHHble nnbo Haxmute Ctrl+S. Beegute umsa daiina (popmar
*.CsV), ocTaBbTe MO yMon4vaHuio. Haxxmute OK.

CoxpaHéHHbIv ann npeacrasnsetr cobor 06bIYHYH TabauLy YMCNOBLIX AAHHbIX, KOTOPYH MOXHO OTKPbITb
No6bIM TEKCTOBLIM pefaKTOPOM.

6. MOXHO MOCMOTPETb, KaK AePOPMUPYETCS TENO NOA NPUSTOXKEHHBIM AABMEHUEM.

[nsa storo Bbibepute [lebopMmnpoBaTb Mo BEKTOPY HA BEpPXHEN NaHenu MHCTpyMeHToB. Bo Bknagke CBoicTBa
ycTtaHoBuTe 3HaveHne 5000 B none MHoxuTenb MacwTaba. B pesynbtate otobpasutca aedopMmpoBaHHOE
Teno. [ng Toro 4tobbl MOCMOTPETb HaYaNbHYK MOAEJIb, MOXHO HaXaTb Ha 3HAYOK PAAOM C 3TOM MOAENbH B
fepeBe 00beKTOB.

90D ROR L

Aepeeo o0beKToE Tedaapsas L
| BEKTORY

—

Ha kapTuHke Hwxke npenctaBneHa AedOpMUMPOBaHHas (CMMOWHAA Cepas 3a/MBKA) U UCXOAHas Momenb (C
nonem pacnpegeneHus HanpskeHun no ocu Y).
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Aepaeo ofiexton B x I:Imntlixl-rf

8 toie Friomit N G eWEE G AL »  pendeviewl 0]8J0|8|x
@ B enpd
.

CEoRCTES &

i Chnocie i W ¥pamTe | [ 4 |

o R

1i"2-.-.°.- - [T BT Oanu T T T80

| = cooscrea (warpsyvector1) vﬂrtéajlgd_sgj
Berxopa - [repessccygienn

— = |0
ols|eld
Npeactaenert®  [Nosspabocts =

Ih :I

Ucnonb3loeaHue KOHCONbHO20 UHmMepgeiica

MNMocTpoeHne reomMeTpun, reHepaLMio CeTKM, 3aAaHUe FPaHUYHBIX YCI0BUI U MaTepUanoB MOXHO BbIMOMHUTb C
MCNONb30BAHMEM KOHCONbHOro MHTepderica. Huxe npuBenéH Kop NporpaMMbl, NMO3BONSIOWMIA BbINOAHUTDL
Wwarn OMNWCAHHOrO Bbllle PYKOBOACTBA, HEOOXOAMMO TONbKO CaMOCTOSTENbHO YKasaTb MOMHbIA MNyTb M
Ha3BaHWe coxpaHsemoro danna.

Hwke npuBen&H KoL NPOrpaMMbl, MO3BONAIOLWMIA BbINOAHWTL LIArM OMMCAHHOTO Bbllle PYKOBOACTBA,
Heo6X0AMMO TONIbKO CAMOCTOATE/IbHO YKa3aTb MOMHbIMA NyTb U HAa3BaHWE COXpaHseMoro daknna.

reset

create Cylinder height 0.6 major radius 2 minor radius 1
create Cylinder height 0.6 major radius 3.25 minor radius 2.75
subtract volume 1 from volume 2

webcut volume 2 with plane xplane offset ©

webcut volume 2 with plane yplane offset ©

delete Body 2 3

webcut volume 4 with plane zplane offset © merge

curve 43 44 45 46 scheme equal

curve 43 44 45 46 interval 6

mesh curve 46 44 45 43

curve 12 14 39 41 scheme equal

curve 12 14 39 41 interval 4

mesh curve 12 14 39 41

curve 51 53 61 62 scheme equal

curve 51 53 61 62 interval 1
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mesh curve 51 53 61 62

volume 4 5 scheme map

mesh volume 4 5

list Volume 4 mesh

create displacement on surface 33 40 dof 1 fix ©
create displacement on surface 35 39 dof 2 fix ©
create displacement on surface 36 38 dof 1 dof 2
create displacement on curve 50 dof 3 fix ©
create pressure on surface 31 magnitude 1le6
create material 1

modify material 1 name 'Material 1°'

modify material 1 set property 'MODULUS' value 2.1le+ll
modify material 1 set property 'POISSON' value 0.3
block 1 add volume 4 5

block 1 material 1

block 1 element solid order 1

analysis type static elasticity dim3

calculation start path 'D:/fidesys_example.pvd'

Takxe MOXHO 3anycTuTb @ainn Example 1 _Static_3D.jou, BbibpaB Ha NaHe M MHCTPYMEHTOB pefaKTop
E XypHana. B nosBuBlIEMCS OKHe B rNaBHOM MeHK Bbibepute Pain — OTKpbITb U OTKpOWiTE
TpebyeMmblii Gann xypHana.
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CraTnyeckoe HarpyxeHue (Cuna TaxecTH)

RJ. Roark, Formulas for Stress and Strain, 4" Edition McGraw-Hill Book Co., Inc., New York, NY, 1965, pg 112, no.
33

Pewaetca 3agava 06 u3rube Tpybbl MOL AEUCTBMEM CUAbl TSKecTU. eomeTpuyeckas Mofenb 33a4auu
NpeAcTaBNeHa Ha PUCYHKAX HUXKE:

] [,
= Ei
T === —Fh
=] [
d -] “'-.d
0 = = "l
f = —
= L =

1o

bokoBble rpaHuM XXecTKo 3aKpenneHbl MO BCEM NepeMeLleHnsIM 1 NoBopoTaM. NapaMeTtpel Matepuana E = 30e6
psi, v = 0.0, p=0.00073 Llb-sec?/in*. Cuna TskecTn 3aaaeTcs Yepes yckopeHue g=386 in/sec’. FeomeTpuyeckue
pa3mepbl Mmogenu: L=200 in, do=2 in, di=1 in.

B cuny cummeTpumn 3apaum, fanee byneT paccMaTpmuBaTbCs NofoBuHa Tpybel (L/2).

X
A

- L/2 -

LTI

=Y

Kputepwuii npoxoxaeHus Tecta: nepeMelleHme B LeHTpe Tpybbl Uy, B Touke D (0, do/2, 0) paBHo -0.12529 in ¢
TOYHOCTbIO 3%.
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lMocmpoeHue modenu Pexonm - MeomeTpua

1. CospaiiTe nepeblit KPYrbli LMAMHAP. l . ‘Q g n =
Ha naHnenn komaHp, BbibepuTe MOAy/b NOCTPOEHMS 06bEMHOM t=0 % sl Q
reometpun  (Pexxum  — Feometpus, O6bekT — O6GbeM, = I~

[Neiictene — Cospathb). OBBeKT - OBLeM

M3 cnucka reoMeTpuuecknx NpMMMTMBOB Bbibepute Liunnmuap. m ¢ /- * ﬁ g

3apanTe pasMepbl UMIMHAPA:

e BbicoTa: 100;
e Ceuenue: Kpyr; Oeiictene - Cozgate

e Papuyc:1; . o
| A Sy R B

Haxxmute MpumeHnTn.

2. Co3paiiTe BTOPOM LIMAMHAP.

Ha naHenu koMaHgz BbibepuTe MoAy/b NOCTPOEHUSI 00bEMHOM reomeTpumn (Pexxum — Feometpusa, O6bekT —
O6vem, [enctene — Co3partb). M3 crnmcka reomeTpuyeckux npumMutuBoB Bblbepute Uunuupp. 3apante
pasMepbl ULMANHAPA:

e BbicoTa: 100;
e Ceyvenue: Kpyr;
e [naBHbI paguyc: 0.5;

HaxmuTe MpumeHUTb.

B pe3ynbTate B AepeBe 06bekToB 0TOOPA3ATCS ABa TONLKO YTO CO3AaHHbIX 0bbekTa (Volume 1 1 Volume 2).
Oepeso

-

Tekywwii Bug |I'Inm|nampaﬂn

[

Mma D

4 B Teometpun
> 4P Tena

4 F Obemu

> Volume 1 1 1
i @ Volume 2 %
1
i
1

|

W CsoGognbie nosepxHOCTH
{ CeoBogHue KpUBkie
¥ CeOBOAHLIE BEPIWHE
@ Matepuans
@ Bnoxkw
b ES§ [paHWuHBIe YCIOBKMA
b A HauansHsle yonosus
b ! 3aeucumocTi
& Mpynnw
» B MHoxecTea
» By Hactpoiiku pacueta
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3. BbluTWTE NEepBbIi LMAUHAD U3 BTOPOTO.
PexuM - MeoMeTpuA

Ha naHenu komaHp Bbibepute Moaynb MOCTPOeHUS 0O6bEMHOM q
reomeTpumn (Pexxum — leometpusa, Obbvekt — O6beMm, [leiicTBue l =
— Jlornyeckne onepauum). n3 cnucka onepaumi t=0 % Y El
—-L
“1

BbibepuTe BbluecTb. 3afaiTe cnepyowmne napaMeTpsl: =

1

ObbekT - Obbem

e ID obbema(oB): 1 (06bEMBI, U3 KOTOPbLIX OYAYT BbIYTEHbI

apyrve o6bémbl); O ‘$ r * i g

e ID o6beMa(oB): 2 (06bEMbI, KOTOpbIE BYAYT BbIUTEHDI);

Haxmute MpumeHuTs. y A

JeidcTtene - NorMueckue onepaumm

B pe3ynbTate B AepeBe 0ObEKTOB OCTAHETCS TOMbKO OANH 0ObEM

(Volume 1). a A Sy x [
@ X ¥

4. TloMecTuTe 06LEM K Hauany KooOpaMHaT. PEsuAM - MEOMETEMS

Ha naHenu komaHn BblibepuTe MOAYAb NOCTPOEHUS OBOBEMHOM l. q g “ =

reometpum (Pexum — Feometpus, Obvekt — O6bem, [elicTBue —
MNpeobpasosatb). M3 cnucka BO3MOXHbIX BMAoB paspesos (t=0 I { % P Q
06

Bbibepute MNepemMecTuTsb. =
OEbeKT -

TEM

3apaiiTe cnenyowme napameTpsi:

PSS xR T
e 06bém ID(s): 1 (06bEM, KOTOPLIN ByneT pa3pesaH);
e BbibpaTb MeTon PaccTosiHue; ﬁ A

e PaccroaHue no Z: 50;

AelfcTere - MpeobpazoeaTte

Haxmute MpumMeHUTb. 94' - =| x El

TakuM 06pa3oM, LEHTpP NeBOro KOHUa TpyObl MOMELWEH B HAyano y

KOOpAMHAT. 0 K
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Pexum - CeTka

&

t=0
Ha naHenu komaHg BbiGepuTe MOAy/b MOCTPOEHMST 0ObEMHOW =
cetkn (Pexum — Cetka, ObvekTt — O6bemHasn, [eictene — 06LekT - ObLeMHanA

WHTepBansi). .‘

YKa)KuTe npuMepHbli4 pasMep 3/IEMEHTOB: ¢
e Bbibepute 0bbemsi: 1;
e BbibepuTe 13 BbiNagatoLwero cnucka 3apath pa3Mmep; E&
e [lpumepHbIi pasmep: 0.25;

lMocmpoeHue cemku

1. YcTaHoBUTE NPUMEpPHbIV pa3Mep 31eMEHTOB.

-

& &,
+ ¢ »H

>~
I

F o é

Jeiicteme - UHTEpBEan:

R 2
L ¥ @

Haxxmute MpumeHuTs.

F

mli
5

E¥

2. Bbibepute cnocob nocTpoeHus ceTku. PekiM - CoTKa

Ha naHenu komaHp BblbepuTe MoAy/lb NOCTPOEHUS 06BEMHOM l '
cetkn (Pexxum — Cetka, Ob6bekt — O6beMHasn, [eiictBue —

MocTpoenue ceTkn). t=0 u %

=

YkaxuTe cnegytowme napameTpsi: ObLekT - ObbemHasn

o Bbibepute obbembl: 1; .‘ <>

e BbibepuTe cxemy noctpoeHusi ceTku: MpoTsxkka;
Aol —

& i
Mony4yeHHOEe KOMMYECTBO 3NEMEHTOB MOXHO NOCMOTPETb Ha
CTpaHMLE CBOWCTB, KIIMKHYB Ha Haanuck Volume 1 B nepese Aencrene - NoCTpoEHNE CETHM

00beKTOB cneBa. ? ' x
Takxe AN NpocMOTPa CBOWCTB CETKM MOXHO BbINOJIHUTD [l L

. 9
cnepyrolme oencTeums:
= R R

e Bbipenute BCO MOoaenb
e  KNMKHWTE NpaBOi KHOMKOM MbIWW NO MOAENU

<1

e
XK R
£
+

Haxxmute MpuMenuTb. Haxxmute MocTtpontb CeTKy.

EY

e B nogsuslemcsa MeHio Bbibepute OTobpasunTe nHGopMaumio — [laHHble o ceTke
e B KoMaHpHOM cTpoKe NoSBMTCA MHDOPMALMA O CeTKe
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s Re Tnannd D Sanyanaaipan - DiohmerrE Ry uery s Paruer  TIokdEE

DDUYF IREG? 99 TO999TRBAEECAQAIIETT e iaal. «#@U

Tegyumid suz | iomos gepess -
e i
4 Jh TeoueTpis

W Tena
& F Obneus
» @ Volume 1. R

| b S [paHAMHBIE RCADBMR
| b % HauansHee yenosin
o L Jammcumocns

| i Mpynow

| & B MAoxecrea

| v % Hactpomis pacuera

| ¥

[1

b

| Crpawmya coohcrs T ——— :
[antenEet —  KaMananon cpoen & x
eo ArauEn i [ R LT R TR R R TR R =
{ﬂnnneml BRPTYARLHEM HeT ; e ¢ 35 R0

| DbEm 2354619 14

= L EIT U T

I 10374 16082 26466
| i 3
| D6vem EEERL NN | Moo it e i
-l‘ ......... | ] L N A ot Y ommsese [ cropien [

3adaHue 2paHuy4HbIX ycaosuli

1. 3akpenute npaByw OOKOBYW TrpaHb MO  BCeM
nepeMeLLeHuUsM. l

PHE <

s L
==
Zllil®

ObvekT - NepemelleHe

~ a

Ha nanenu komanpg Bbibepute Pexxum — paHuuHble ycnoBus, =
O6bekt — Mepemelwenune, [enctene — Cospatb. 3apanTe
cnenyowme napameTpbl:

VO m
e ABTOMaTtuyeckoe npuceoenue ID; S &= = = jg *
e (Cnncok 06bekToB: [MOBEPXHOCTD; v a -
e |D obbekTOB: 8; = Q’ B m = 'H"
e Crenenu cBoboapl: Bee;

(o
e Bennuumnua: 0. E 4:’ 5

Haxmute MpumeHuTnb.

R

L
)
il
S

2. AHanorMyHo 3akpenute JnieByld OOKOBYHO TrpaHb B
HanpaBneHusx X n Z .

Ha nanenu komaHg Bbibepute Pexunm — IpaHuuHblie ycnoeusi, O6bekt — lMepemewenune, [elictBue —
Co3patb. 3apaviTe cenyoLlmMe NnapamMeTpsl:

e ABTOMaTtMuyeckoe npucsoeHue ID;
e (Cnuncok 0bbekToB: [MOBEPXHOCTD;
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e |D obvekToB: 9;
o (CreneHu cBoboabl: KomnoHeHTa X, KomnoHeHTa Z; PacuM - [paHUUHBle YCNOEUA

e BenunuumHa: 0.
' N el R

Haxmute MpumeHUTb.

s -
= KRR
3. 3apante cuny TKECTW.
ObwekT - MpaerTaumA
Ha naHenu komaHg BbibepuTte Pexunm — paHuuHble ycnoBus, } qu m
O6vekt — lpaButaumsa, [Leictene — Co3patb. 3apaiTe || (= || == ﬂg A
cnepylowme napameTpsl: -
L2 4&\0) = |+
e [nobanbHo;
e Hanpasnenue:Y,; E 'b Q

e 3HaueHue: -386. -
Hdelcrere - Cozgate

Haxxmute MpumeHuTs. ‘h

)
[l
T
b

3adanue mamepuana u muna 3nemMmeHma Feacim - Matepuian

1. Co3paiite Matepuan. Ha naHenu komaHp Bblbepute l. di W“ =

MOAY/b 3a4aHunsA CBOMCTB MaTepuana (Pexxum — Matepuan, |- s
[eiictene — Co3patb MaTepuan ). = u % st
OBEEKT - ¥MpSENEHWE MaTepManani

B oTKpbIBWIEMCA OKHE YnpaBneHue Martepuanamu BO BTOPOVA
KOMIOHKE K/IMKHWTE MbIWKOM MO Haanucu YKaxuTe Ha3BaHue ‘h ‘d Q {@ =

. O —
mMatepuana u Hanuwute «Material 1». HaxmuTe knasuwy

ENTER.

B neBoit konoHke BbibepuTe Ynpyrocte — MaTtepuan lN'yka. Boibepute MbIlKoOWM xapaktepuctnky Moaynb HOHra.
YpepxuBas neByl KHOMKY MbllK, nepeTawmte Hagnuce B CBOMCTBA MaTepuana. [lBaxabl KNUMKHWTE B none
3HaueHue HanpoTne Mogayns KOHra un ykaxute uncno 30e6.

AHanoruyHo, u3 pasgena Martepman lyka pobasnsem KoadduumeHTt MyaccoHa 0; u3 pasgena Obwme —
MnotHocTb: 0.00073.

HaxmuTe MpumeHUTb.
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Ceoiicrea 2| | Marepuan D WMnoptupoeanHelil Matepuan
4 ¥npyrocte Materiall al Yrnepoancran cTank
4 Marepuan lNyxa Ykaxume uma Mamepua... Crane MOCT 4543-71
Moayne Kura Peauua
Koadgdwuuwent lNMyaccona kKesnap
Moayne Name Twran
Moayne cagura = MpywT
B Marepran Myuu-Puenvsa
# Marepuan baedua-ko
b Marepwran Myprarana CeoiicTea maTepmuana 3Hauenue
b OproTponHelid Matepuan 4 Materiall
¥ TpaHCBepCankHO W3OTPOMH... 4 Marepuan lyka
4 Obwpwme i Moayne HOwra Je+7
[aotHocTs Koaddmument Myaccona 0
Koadduument NOCTORHHOT... 4 Obwwme
Kosdduumenr mMaccosoro ... MaoTHocTs 0.00073
Koa¢duument gemMndpupos...
> MNbouHocTh :

2. Co3palite 600K OAHOrO TMMNa MaTepuana.

Ha naHenn komaHp BbiGepuTe Moaynb 334aHWs  CBOMCTB
matepuana (Pexum — bBnoku, O6vekt — Bnok, [elictBne —

[o6aBuTb CyWHOCTb B 6NOK).

3apjanTe cnepyrowme napameTpbl:

e |D 6noka:1;

e BbibepuTe 06beKTbI, KOTOPbIE OYaYT 06bEANHEHDI B

6nok: O6béM;

e ID:1 (unu komaHpow all).

Haxxmute MpumeHuTsb.

Pesiiam - Bnoklg

5
7S

& &

%

Y%

P <
AP
=

AefcTere - JoBaEmTe CYWWHOCTE B BnoK

2

gi

(<
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3. Tpucsonte matepuan 610Ky. SEpr] B

Ha naHenu komaHg Bbibepute MOAynb 33JaHWs  CBOWCTB l.
maTepuana (Pexum — bnoku, O6vekt — bnok, [elictBne —

3apatb MaTepuan). t=0 abe
A puan) — S
3apanTte cnepyrowme napameTpol: OOEeKT - BoK

e ID 6noka(os): 1; g

e BbibepuTe U3 cnucka paHee co3naHHbIA MaTepuan:
Material 1 AercTeme - 3343TE MaTepKan

Haxxmute MpumeHuTs. h
g

& &b
Y
R &
&Y

Ri

4. TlpucBonTe TMN 31EMEHTA.

Pexlam - Bnokid

Ha naHenn KkoMaHpg BblﬁepMTe MoAynb 3a4dHUA CBOWCTB

maTepuana (Pexum — bnoku, O6bekT — bnok, Jeicteue — Tun . ;@ g‘n =
3/1eMEHTA). (=0
= 1
~AE IR
3afjanTte cnepyrowme napameTpbl:
DBvERT - BRok
e ID 6noka(os): 1;
e Karteropus: O6bemMHoe Teno; g I $ * 2 @
e Order:1 -
AelcTere - TN 3NeMeHTa
Haxxmute MpumeHuTn. h a g ﬂ & ‘E
g B8 R E
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3anyck pacyéma

Ha naHenu KomaHg BbiGEpUTE MOAYMb HAcTpoek pacyéra L EkM - HacTpoial pacueTa

(Pexxum  — Hactpoiiku pacuéra, HacTtpoiiku pacyéta — l '

Cratnueckui, Ctatnka — O6wme). g H =

t=0
Bbibepure: = H i~ Q

HacTpolka pacdeta - CTaTiYeckln
e PasmepHocTb: 3D; —

e Mopgenb: YnpyrocTs. %’. r'?- ILQJ u’,' %’ ﬁ

s

& &

Haxxmute MpumeHuTn.

B nosBuBLIEMCS OKHe BbibepuTe AUMPEKTOPUIO, B KOTOPOK byaeT CTaTMUECKARA - OFLMe
COXPaHEH pe3ynbTaT, M BBeAWTE Ha3BaHue daina.

B cnyyae ycnewHo npoBefEéHHOrO pacyéra B KOHCOMM
oTobpasutca coobuwenmne: “Calculation finished successfully at
"date” "time".

AHanus pesynomamos
1. OtkpoWTe dain c peaynbTatamu.

3TO MOXHO CAenatb TpeEMA cnocobamu.
Pexum - PezynsTarhl

o Haxmure Ctrl+E. l . 4 g n =
e B rnasHoM MeH10 BbibepuTe Pacuér — OTKpbITb

pesynbTaThl. t%ﬂ % _}:{_ Q
e Ha naHenu koMaHpg Bbibepute Pexxum — PesynbTartbl.

HaxkmMuTe OTKpbITb pe3ynbTar.

ns aBTomatmMyeckoro NnpuMeHeHUuA U3MEHEeHUN BCex CbMﬂprOB HaXXMUTE€ Ha COOTBETCTBYHOLLYIO
KHOMKY ABTOMaTHueCcKku NMPUMEHATb UBMEHEHUA Ha NMaHE/IM KOMaHA,.

2. OTo6pasute koMNoHeHTy Uyy nons nepeMeLLeHuit Ha MoAeNMu.

B nosBuBlueMcs okHe Fidesys Viewer Ha NnaHenn MHCTPYMEHTOB YCTaHOBUTE CieAytoLLMe napamMeTpbi:

[

i MNepeMeens 1|I'| Y b Lnumpmu:rb ']

e Tun otobpaxeHus: NoBepXHOCTb;

o [lone oTobpaxeHus: NepemelueHus;
e KoMnoHeHTa oTobpaxeHus: Y.

e [loBepxHOCTb.
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Mocne NpMMeHEHNUs HAaCTPOEK AOMKHA 0TOBPa3MTLCS CledyroLas KapTuHa:

E].iHHk‘HH)—[ O 000e+00

-0.05

t 0.1
-1.262e-01 -1.262e-01

Hepesmemenns no Y

;’——ﬂ--i

3. MNpoBepbTe MakcumanbHoe 3HaveHue Uyy B BbibpaHHOM Touke D.

Ha uBeToBOM nereHge MakCMManbHOE MO MOAY/I0 MepemelleHne (CMHUM) COOTBeTCTBYeT 3HaveHuto -0.1262.
MonyyeHHoe 3HauveHue -0.1262 otnmnyaetcs oT Tpebyemoro -0.12524 Ha 0.77%.

4. BbIrpysute 4McioBbIe AaHHbIE,

B rnaBHOM MeHto BbibepuTe Paitn — CoxpaHuTb AaHHble nMbo Haxmute Ctrl+S. Beeaute umsa danna (popmat
*.csv), octaBbTe no ymonuyauuto. Haxmute OK. CoxpaHéHHbii davn npeactasnser cobon obbiyHy Tabnuuy
YMCNOBBIX AAHHbIX, KOTOPYH MOXHO OTKPbITb JIH06bIM TEKCTOBBIM PeAaKTOPOM.

5.MoXHO NOCMOTpETb, Kak AePOPMUPYETCS TENO MOA NPUSIOXKEHHBIM AABAEHMEM.

[nga storo Bbibepute ®unbTp — AndaBuTHbil yKasatenb — [le¢opMupoBaTh N0 BEKTOPY.

“@@@@@ %“_.Esﬂ

NedopMUpoBaTe No 1
| BEKTODY [

Bo Bknagke CBoicTBa YCTaHOBUTE CleaytoWwme napaMeTpbl:

e BekTopa: [MepemelueHus;
e  Muoxutenb macwTtaba: 100.

B pesynbtaTe oTtobpasutca nedopMmpoBaHHoe Teno. 1ng Toro 4tobbl NMOCMOTPETb HaYaNbHYK MOAENb, MOXHO
HaXaTb Ha 3HAYOK psSAOM C 3TOW MoAenbld B AepeBe 00beKTOB. Ha KapTMHKe HWXe npeacTaBieHa
nedopMUpOBaHHas (CNOWHAg cepast 3a/IMBKa) MU UCXOAHas MoAeNb (C MoneM pacrnpeneneHus nepemMeLLeHui
no ocn Y).
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5. TMpoeepbTe MakcMManbHoe 3HavyeHue Uy, B BbiGpaHHOM Touke D.

Ha uBeToBOW nereHae MaKCMMasbHOE MO MOLYMH MepeMeLleHUe (CMHMM) COOTBETCTBYET 3HAYEHMIO -
0.1262.

MonyyeHHoe 3HauveHue -0.1262 otnmyaercs ot Tpebyemoro -0.12524 Ha 0.77%.

6. Bbirpy3uTe UMCNOBbIE AAHHbIE.

B rnaBHom MeHio Bbibepute ®aitn — CoxpaHuTb AaHHble 60 Haxmute Ctrl+S. Beeomte wmsa daiina
(bopmat *.csv), octasbTe no ymonyanut. Haxmute OK. CoxpaHéHHbili dann npeacrasnser cobor 06bIuHYHO
TabAULy YMCNOBBIX AAHHbIX, KOTOPYIO MOXHO OTKPbITb NI06bIM TEKCTOBbIM peAaKTOPOM.

Ucnonb3loeaHue KOHCONbHO20 UHMepgeiica

[NocTpoeHue reomeTpun, reHepaLmio CETKU, 3aaHNE FPAaHUYHbIX YCNOBUIA U MaTePUaNoB MOXHO BbIMOAHUTL C
MCMNONb30BAaHUEM KOHCONIbHOIO MHTepdenca. Huxe npuseféH Kopa MporpamMMbl, NO3BONSIOWMA BbINOAHUTD
WarM OMMUCAHHOIO Bbllle PYKOBOACTBA, HEOOXOOAMMO TOMbKO CaMOCTOATENIbHO YKasaTb MOJIHbIA NyTb M
Ha3BaHMe coxpaHsieMoro daiina.

Mpumep pabouyero ckpunTa (ban coxpaHsetca B Di/Fidesys/calc/example.pvd)
reset
create Cylinder height
create Cylinder height
subtract volume 2 from
volume 1 size 0.25
volume 1 scheme sweep
mesh volume 1
list volume 1 mesh

100 radius 1
100 radius 0.5
volume 1

create
Ccreate
create
modify
create
modify

displacement on
displacement on
gravity global
gravity 1 dof 2
material 1

material 1 name

surface 8 dof all fix ©
surface 9 dof 1 dof 3 fix ©

value -386

'Materiall’
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modify material 1 set property 'POISSON' value ©
modify material 1 set property 'MODULUS' value 3e+7
modify material 1 set property 'DENSITY' value 0.00073
block 1 add volume 1

block 1 material 1

block 1 element solid order 2

analysis type static elasticity dim3

calculation start path " D:/Fidesys/example.pvd

Takxe MOXHO 3anycTuTb Gann Example 2 Static_3D.jou, BbIGpaB Ha NaHeNn MHCTPYMEHTOB peaakTop
E XypHana. B nosBuBlIEMCS OKHe B rNaBHOM MeHK Bbibepute Pain — OTKpbITb U OTKpOWiTE
TpebyeMmblii Gann xypHana.

Cratnueckoe HarpyxeHue (6anouHas Moaenb, CUNbl peakLuum)

S.H. Crandall, N.C. Dahl, An Introduction to the Mechanics of Solids, McGraw-Hill Book Co., Inc., New York, NY,
1959, pg. 389, ex. 8.9

e

PewaeTcs 3apaya 0 CTaTMYECKOM HarpyxeHuu 6anku KBagpaTHOro ceveHus. leomeTpuyeckas Moaenb 3apayum
npeacraBneHa Ha pucyHke: a = 50 In, ceyeHne Gankn 1 x 1 in. [paHMuYHble yCnoBMS NpencTaBfieHbl Ha
KapTuHKe, B Touke B npunoxeHa cuna F, = -1000 Lb. NMapameTpbl MaTepuana E = 30e6 psi, v =0.3.

Kputepuit npoxoxaeHus Tecta: cuna peakumm R B Touke A (0,0,0) pasHo 148.15 lb, MOMEHT peakumu B TOUKe
C paseH 27778 in-lb c TouHOCTbIO 1.5%.

lMocmpoenue moodenu PeuM - [eOMETpHA

1. Cospaiite npamyio nuHuio annHHon 100 (oTpesok AB).
& 9 < @ H >

Ha naHenu «komaHL BblbepuTe MoAynb NOCTPOEHUS | %

06béMHON reomeTpum (Pexkum — Feometpusa, OObekT —

Kpusas, Oevicteue — Cospatb). Obvekr - Kpneas

N3 cnucka reoMeTpuyeckux NpUMUTUBOB BblbepuTe JIuHKuA. ﬁ {} /" o ‘ @

|_|OCTp0|/1Te, ncnonb3y4 MonoxeHue u HanpaBsieHue.

3apaiTe napaMeTpbl: y A

e Pacnonoxenue: 0 0 0 (Ha4yano nMHUWM);
e Hanpasnenue: 1 0 0 (sponb ocu X);

AeicTtene - CozgaTe

o [Onuna: 100. al A Sy 52 =,

Haxmute MpumeHuTb.
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2. NTe NpAMYIO0 NMHUIO OJIMHHOWM T K .
CoszpanTe npsmyo 0 L4 on 50 (otpe3ok BC) e T

Ha naHenu koMmaHa BbibepuTe MOAyNb MOCTPOEHMS l' dg gn =
06béMHON reomeTpun (Pexxum — lFeometpusa, O6bekT —

Kpusas, Jeiictene — Co3parth). t=0 N2 Q
= i
M3 cnncka reoMeTpuyecknx NpuMMTUBOB BbibepuTe JiHua. OBvekT - Kpusas

MocTpoinTe, ncnonbsys MonoxeHue n HanpaBneHue. 3ajanTte

napameTpbi: ” Q’ r * * g

e Pacnonoxenwue: 100 0 O (Hayano AnHUM); y A
e Hanpaenenue: 1 0 0 (soonb ocu X);
e [lnnHa: 50. Jefictexe - Co3gath

Haxmute MpuMeHUTb. | A =I x [=;

B pe3ynbTate B AepeBe 00bEKTOB CIEBA NOSABUNUCH ABE CBOOOAHbIE KPUBbIE, Y KOTOPbIX HET o6wWmx BEPLUNH.

3. Cpactute aBe BepLIMHbI.

PexiiM - MeoMeTpMa

Ha naHenn komaHpg, Bbibepute Moay/b NOCTPOEHUS 0OBEMHOM

reometpun  (Pexxum  — Feometpus, O6bekT — BepumHa, l' di g n =

Lenctesne — Cpactutb).

3apaiiTe napaMeTpsl:

e ID BepwwuH: 2 3 (yepes npoben).
PO/ RF

HaxmuTe MpumeHUTb.

JeRcTEME - CpacTHTE

m AT s KRB
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lMocmpoeHue cemku PexiM - CeTka

1. Ha naHenu KoMaHg, BbiGepUTE MOAY/b NOCTPOEHUS CETKM Ha
kpubix (Pexxum — Cetka, O6bekT — Ha kpuBbix, [eiicteue
— lMocTpoeHune ceTkm).

-
n
o

-
& &

S |

YKaxkute cTeneHb naMenbyeHmns CeTku: KT - Ha KpHBLIX

e Boibop kpuebix: all;

e Bbibepute cnocob noctpoeHust cetku: PaBHOMepHO;
e BbibepuTe napameTpbl NocTpoeHus: MHTepean;

e WHTepsan: 1.

e
25 ek
<
4

>[N
|

5 > @
F = ¢
B

Haxxmute MpumeHuTnb.
JeiicTere - MoCTpOEHHWE CETKM

B X

Haxxmute Moctpoutb ceTky.

0
v

B |

3adaHue 2paHuy4HbIX ycnosuii

1. BaernMTe Tquy C Nno BCEM Hal'lpaBnEHMﬂM. PexxumM - rpEIHHHHhIE YC“DBH.H

Ha navenu komaHp Bbibepute Pexunm — I'paHUuUHbIE YCNOBUS, l . g “ =

O6bekT — Mepemelnenne, [erictene — Co3parb.
s1”
B xR

3afaiiTe cieayroLimMe napaMeTpbi:

e AsTOMaTtMyeckoe npucsoenue ID; q
e (Cnuncok obbekToB: BeplunHa; = n:l'- l|:ﬂ E ﬂg Ei
e |D obbekTOB: 4; _
o Crenenu cBoboppl: Bee; g,, Q ﬁ; m = 'H"'
e Bennuumua: 0.

2 ¢ B

Haxxmute MpumeHuTn.

2. 3akpenute Touky A no nepemerteHno Y u Z. ah ﬁ a—| 2
= ¥ R

Ha naHenu komaHg Bbibepute Pexum — FpaHMuHble ycnoBus,
O6bekT — Mepemelnenne, [erictene — Cospartb. 3apanTe cneayowme napameTpsl:

e AsTOMaTtMuyeckoe npucsoenue ID;

e Cnncok 06bekToB: BepwmnHa;

e |D obbekTOB: 1;

e (CreneHu ceobopapl: NMepemewsenme Y, MNepemellenme Z;
e Bennuuna: 0.

Haxxmute MpumeHuTn.
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3. Tpunoxwute cmuny B TOUKy B.

Fexum - ['paHudHLIe yCnoBUA
Ha naHenu komaHpn Bbibepute Pexxum — I'paHMuHbIE ycnoBus,

O6bekT — ToueyHana cuna, encteme — Co3parhb. l . W " =

3apaiiTe cnepyowme napamMeTpsl: t=0 %’ S Q

= A
e ABTOMaTtuueckoe npucsoenue ID; ObbekT - ToyeuHasn cuna
L Doseronzs s | LW m g &
: Egia;:SeOEI;npaBneHmeO-l 0. .E, Qr g’p m - 'H"‘
Haxxmute MpuMeHuTS. g > w

5
Y
il
®
»

3adaHue Mamepuana u muna sneMeHma
Pexiam - MaTepian

1. Cospaitte MaTepuan. .

Ha naHenn komaHp BblbepuTe MoJynb 3adaHMs CBOWCTB t=0
matepuana (Pexum —Marepuan, [eictene — Cospatb =5
maTepuan).

atepuan) CEre

4P H <
512

|/ @. X R
KT = }“npasneme MaTepkanariAd

<& & E

B oTkpbiBWEMCS OKHe YnpaBneHue MatepuanaMu BO BTOpOWM
KOJIOHKE KJ/IMKHWUTE MbILWKOW NO HAAMMCKU YKAXKMTE Ha3BaHWe
MaTepuana u HanuwuTte «Material 1». Haxmute knasuwy
ENTER.

B neBon konoHke Bbibepute Ynpyroctb — Matepuan 'yka. Boibepute Mbiwkon xapakrepuctuky Moayne KOHra.
YpepxuBas neByl KHOMKY MbllK, nepetawmute Hagnucb B CBOMCTBA MaTepuana. [lBaxabl KNIMKHWUTE B none
3HaueHune Hanpotue Moayns HOHra u ykaxute ymucno 30e7.

AHanorunyHo, n3 pasaena Matepuan lN'yka nobasnsem Koadpoumument MNMyaccoHa 0.3.

Haxxmute MpumeHuTn.
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© Ynpsanenwe warepuanaun e e e i i s B S
Ceoiicrea || Matepuan D | | IMnopTMpoBanHLIii Matepu:
4 ¥npyrocts Materiall 1 f Yraepoaucran crans
<4 Marepwan [Nyra _ ¥roxume usA Momepua... Crans TOCT 45343-71
Moayns fOnra Pesua
iﬁuaﬂgwem Myacc... f Kesnap
Moayae Name Tuvan
Moaynb caswra Mpywt
b Marepuan Mynu-Puenina |2
b Marepwan brefua-Ko

& Marepwan MypHarava CeoficTea MaTeprana 3Hauenve
B OpToTponHela Marepuan 1l 4 Materiall
F TpaHcEepCansHO WAOTH... 4 Marepuan I'yea

I OBume Moayas Hwxra Je+7

" MNMpounocTs ; Kosdbuumenr Myaccoua 03

7 MnaacTunocTe .

" ¥npouneHwe 7

" TeMmnepaTypHbie cBoicTBa

U [eoMEXaHMKA )

2. Cos3parite 610K OOHOrO TMNA MaTepuana.
Pexiam - Bnokld

Ha naHenu koMaHn Bbibepute MoAynb 334aHMs CBOWCTB l .
maTtepuana (Pexum — bnoku, O6vekt — bnok, [eicterne —

[06aBuUTb CyLHOCTb B 6J10K). t=0

I
£ &

3apanTe cnepyrowme napameTpbl:

e |D 6noka:1; g I ¢ @
e BbibepuTe 06beKTHI, KOTOPbIE OYAYT 06bEANHEHDI B *
6n0ok: Kpueble; JercTere - JobaenTe CylHOCTE B Gnok
e ID obbekra(oB): 1 2 (unm all). ‘ d’ g ﬂ E E
Haxmute MpumeHuTnb. _
9 BB 8 R E
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3. [lpucsoite maTtepuan 60oky.

Ha naHenu komaHg Bbibepute MoOOyNMb 33[aHUS CBOWCTB
maTtepuana (Pexum — bnoku u matepuanbl, O6bekt — bnok,
[Herictene — YnpaeneHue). /13 cnucka BO3MOXHbIX Onepauuin
BbibepuTe 3apaTb MaTepuan 61oKy.

3apaviTe cnepyolme napameTpsl:

e ID 6noka(os): 1;

e BbibepuTe M3 cnucka paHee CO34aHHbIM MaTepuan:

Material 1.

Haxxmute MpumeHuTn.
4. T[pucsoKTe TMN 3neMEHTa.
Ha naHenn «komaHg Bbibepute MoOAOyNMb 33daHUS  CBOWCTB
mMaTepuana (Pexum — bnoku u matepuanbl, O6bekT — bnok,
Hericteue — YnpaeneHue). /13 cnncka BO3MOXHbIX Onepauuii
BbibepuTe Tun aneMeHTa.
3apjanTte cnepyrowme napameTpbl:

e ID 6noka(os): 1;

e BoibpaTtb: Kpuebie;

e Tun anemMeHTa: Beam?2.

Haxxmute MpumeHuTn.

3adanue npogunsa ceyeHus 6anku
1. 3apanTte napameTpbl 6anku.

Ha naHenu komaHp BbiGepute MoAynb 33a4aHMS CBOWMCTB
matepuana (Pexxum — Bbnokm wu Marepuanbl, O6bekT —
MapameTtpbl 6anok.

M3 cnuncka BO3MOXHbIX MaTepUanos
BbibepuTe MpsAMOYronbHUK. 3a4aiTe CleayoLmMe NapameTpsi:

e |D 6noka: 1;
e Bbicota (H): 1;
e Llupwuna (1): 1.

Haxxmute MpumeHuTsb.

Pezlam - Bnokla

- a
& &

=)
%

e
Q
=

AeFcTEME - 2383TE

MaTEpIAN

SR

€ <

S
R

FPexlarm - Bnokld

t=0

@

OErekT - B

3

[

=

Jeicteme - T

% W
B &

B o &aa

%®¥ wm v

Pexiam - Bnokia

t=0
=

~ a
& &

OEsekT

1
=
At}

o

SMETPE! Banok

=)
%

x

e
Q
=
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3anyck pacyéma

1. 3apanTte TMN 3aga4u, KOTOPYIO TpebyeTcs pewunTb.

Ha naHenu KoMaHA BblibepuTe MOAY/Nb HACTPOEK pacyéTa
(Pexxum  — Hactpoiku pacuérta, Hactpoiku pacyéta —
Cratnueckui, Ctatuka — O6wme).

Bbibepure:

e Pa3smepHocTb: 3D;
e Mogenb: Ynpyrocts.

Haxmute MpumeHuTnb.

2. 3apanTe napaMmeTpbl pewaTtens.
Ha naHenn komaHn BblibepuTe MOAYIb HACTPOEK pacyéTta
(Pexxkum — Hacrpoiiku pacuéra, Hactpoiku pacyéra —
Cratnueckuii, Ctatuka — Pewarenn).
Boibepute TMN pewartens (MpsMOM WMAW UTEPALMOHHbLIN) WU
3afanTe  napaMeTpbl  CXOOMMOCTM B Ciayyae  BblGopa

nocnegHero. JInbo octaBbTe BCE NAapaMeTPpbl MO YMOAYAHMIO.

HaxmuTe MpumeHUTb.

3. 3apaiite BblYMCIEHME CUIbI PEAKLMUM.

Mepenpute Bo Bknaaky Ctatnveckuii — Mons BbiBoAaa.
YcraHosuTte dnar Bolumcnatb y3nosbie cuibl U CUMbI peakLmUm.
HaxmuTe MpumeHUTb.

HaxmuTe Hauatb pacuér.

BaxxHo: be3 BkntoveHHOro dnara Beluncnatb ysnosbie cunbl U
CUNbl peaKLMm 3TO MNoJIe He BbIYMCNSETCS.

Pexr - HacTpoik pacueTa

LD < DE

==
= % x| KR

HacTpoik pacueTa - CTATHMUSCkIN

Fr et @

= | #8

CTATMYECKMA - OO Me

Gk | Hi 5E

Pexir - HacTpoiikag pacyeTa

L0 < T

=
= % ol ot

HacTpoMig pacyeTa - CTaTHMYeCkuA

Ve @

= ||F =R

CTATMYECKMIA - PEWATENE
ﬁ nEEm || O=-—
- HI-
am || OF—
Peziar - HacTpoMk pacueTa
t=0 s Lr

=
= % y oS

HacTpofk pacdeTa - CTaTMUSCKIAN

20l b

CTaTHYeckdd - MNonAa BLEOLS

& |5
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4. B nossuBlIEMCA OKHE BblbEpUTE AMPEKTOpUIO, B KOTOpOM OyaeT COXpaHEH pesynbTaT, U BBeAuTe
Ha3BaHuWe darina.

5. B cnyuyae ycnewHo npoBeaéHHOro pacyéta B KOHConM oTobpasutca coobuieHune: “Calculation finished
successfully at "date time".

AHanus pesynomamos

1. Ortkpo#nTe dain ¢ pesynbTaTaMu. ITO MOXKHO CAenaTtbh TpeMs cnocobamu.

Pexum - Pe3yneTarhl
e Haxmure Ctrl+E. =3y

e B rnaBHOM MeHIo Bbibepute Pacuér — OTKpbITb l . q g “ =
pe3ynbTarhbl.
e Ha naHenu komaHg BbibepuTe Pexxum — PesynbTathl. t=0 s 1z
A BbIDEP y = / K| &

HaxmuTe OTKpbITL pe3ynbrar.

2. Otobpasunte KOMMNOHEHTY Uy NONS NEpEMELLEHMUN.

B nosBuBluemcs okHe Fidesys Viewer Ha naHenu MHCTPYMEHTOB YCTAHOBUTE ClieayrolmMe napaMeTpbl:
e Twun oTobpaxeHus: [oBepXHOCTb;
e [lone oTobpaxeHus: MNepemelleHue;

e KoMnoHeHTa oTobpaxeHnus: Y.

Ha mopenu OT06pa3VITC$I none pacnpeneneHuA I'IGPEMGLLI.EHI/M BAOMb OCK Y.

[

[ MepeMeleHia v|[\'—‘:] Lnumpmm 'J

[ns aBTOMaTMuyeckoro NnpuUMeHeHUu4 U3MEHEHUN BCEX CbMﬂprOB HaXXMUTe Ha COOTBETCTBYHLLYIO
KHOMKY ABTOMaTHuecKku NMPUMEHATb UBMEHEHUA Ha NMaHE/IM KOMaHA,.

3. [lpoBepbTe YNCNEHHOE 3HAYEHME CUbl PEAKLMK B TOUKe A.

Otobpasute koMnoHeHTy Y nons Cunbl peakumii.

'Lﬂ AL PEBKUIA v]‘r - [nosepaocte g

Ha rnaBHoi naHenu Fidesys Viewer HaxkmuTe BblGpaTb TOUKM HA MOBEPXHOCTHU.

—
Olayout #1% | + |

Fa el HEg AQeTEE R o8

BbibepuTe Ha reomMeTpuyeCcKor MOAENN KPAMHIOK NIEBYIO TOUKY (TOUKY A).
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[nga 6bicTporo npocMoTpa MHGOPMALMK B BblAENEHHOW TOYKE HAXMWUTE HA rnaBHoi naHenu UHdopmaums o
TOuKe.

pe BROwe & G
B nossuBLlLEMCH OKHE 0T06pa3ﬂTCﬂ KOMNOHEHTbI CKJbl pe€akunn B Bbl6paHHOI71 TO4Ke.

e =
% WMHbopMaumMa o Touke " i }1

IDyspa X Y © Z Cvnel peakuri
1 0 0 0 0 150.818 0

T T PR R T
e raa.

AANL A - OAR THEC o4 AN AT TR AR

MonyyeHHoe 3HayveHne 150.818 otnmuaetcsa ot Tpebyemoro 148.15 meHbLe, yem Ha 1,8%.
He 3akpbiBariTe OKHO MIHbDOpMaLmsa o Touke.
4. T[lpoBepbTe YUC/IEHHbIE 3HAYEHNS MOMEHTOB peakumii B Touke C.

OT06pa3unTe KOMMNOHEHTY Z Nonsi MOMEHTbI peakuui.

| @ MOMEHTE PeaKLMI -'HI '] :[mmb -

Ha rnasHoi naHenu Fidesys Viewer HaxxmMuTe Bbl6paTb TOUKM Ha MOBEPXHOCTH.

O Layout #1 %
Fe ol Mg AP EES A 2R

Bbibepute Ha reoOMeTpMUYECKOW MOLENN KpalHIOW NpaByto Touky C.
B okHe MHdopMauuma o Touke 0TOOpa3aTCS KOMNOHEHTbI MOMEHTA PeakLUMM B BbIOpAHHOM TOUKe.

'Hﬁﬂmaumomum ' = ED:IEE

IDysna X Y i MOoMeHTB peakuwi
3 150 0 0 00 -273773

MonyyeHHoe 3HauYeHue -27377.3 otnmyaeTcs oT Tpebyemoro -27778 MeHblue, 4yeM Ha 1.4%.
5. Ortkpoiite 3D-u306paxeHune 6ankm.

Ona otobpaxeHus 3D-Bupa cedveHuns 6Ganku yctaHoBuTe GOKYC HAa HA3BaHMM pacyeTa M HaXmuTe

KHOMKY Ha naHenn KoMaHa.
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6. Bblrpy3MTe YMCNOBbIE OaHHbIE.

B rnasHom MeHI0 Bbibepute Paitn — CoxpaHuTb AaHHble b0 HaxkmuTe Ctrl+S. Beegute uma davina (popmar
*.csv), octaBbTe no ymonuyauuto. Haxmute OK. CoxpaHéHHbIV dain npencrtasnseT cobol obbluHyo Tabnuuy
YMCNOBbIX AAHHBIX, KOTOPYI MOXHO OTKPbITb NI06bIM TEKCTOBbIM peAaKTOPOM.

Ucnonb3loeaHue KOHCONbHO20 UHMepgeiica

MocTpoeHune reoMeTpun, reHepaumio CETKM, 3aaHME TPAHUYHbBIX YCIOBUIA M MATEPUANOB MOXHO BbIMOHUTL C
MCNONb30BAHMEM KOHCONbHOrO MHTepderca. Huke npuBenéH Koa NporpaMMbl, MO3BONSIOWMI BbIMONHUTbL
WarM OMMUCAHHOIO Bbllle PYKOBOACTBA, HEOOXOAMMO TONbKO CaMOCTOSTENIbHO YKasaTb MOJIHbIA NyTb M
Ha3BaHMWe coxpaHsieMoro daiina.
Mpumep pabouyero ckpunTa (dbavn coxpaHsetca B D;/Fidesys/calc/example3.pvd):

reset

create curve location © @ @ direction 1 @ @ length 100
create curve location 100 © @ direction 1 @ @ length 50
merge vertex 2 3
curve all scheme equal
curve all interval 1
mesh curve all
displacement on vertex 4 dof all fix

displacement on vertex 1 dof 2 dof 3 fix

force on vertex 2 force value 1000 direction @ -1 @

creat
creat
creat
creat
modif
modif
modif
block
block
block
block
block
block
block
block
block
block
block

e
e
e
e

y
y
y

1
1
1
1
1
1
1
1
1
1

1

material 1
material 1
material 1
material 1
add curve
material 1
element be
attribute
attribute
attribute
attribute
attribute
attribute
attribute
attribute

name

12

am
count
index
index
index
index
index
index
index

'Materiall’
set property 'MODULUS' value 3e+7
set property 'POISSON' value ©

NouphwNnREd

value
value
value
value
value
value
value

analysis type static elasticity
solver method auto use_uzawa auto try_other on

output nodalforce on energy off midresults on record3d on log on vtu on material off
calculation start path 'D:/Fidesys/example3.pvd’

N

1 name 'Rectangle’
0.0 name 'ey'

0.0 name 'ez'

0.0 name 'angle'

@ name 'section_id’'
1 name 'geom_H'

1 name 'geom_B'
dim3

Takke MOXHO 3anyctutb (ann Example 3 Static Beam.jou, BbIGpaB Ha NaHeNU UHCTPYMEHTOB
pefakTop XypHana. B nossuslemcs okHe B raBHOM MeHio BbibepuTe Maitn — OTKpbITb M OTKpOMITE
TpebyeMblii Garn KypHana.
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Cratnueckoe HarpyxeHue (060104KH)

Tumowenko C.I. BorHoBckuin-Kpurep C. MnactuHku n obonoukn - M.:

Hayka, 1966 r. - 636cTp.

Pelwaetcs 3apaya 0 CTaTMYECKOM HarpyXeHuun KBaapaTHoM 060104KkM, ABe
CTOPOHbl  KOTOPOM  3allemneHbl, ABe Apyrue CBOGOAHO OnepThl.
leoMeTpuyeckas MoAenb 33ahayu NpeacTaBleHa Ha pUCyHke: a = 1 M,
TonwmHa obonoykn 0.1 M. [paHMuHble yCnoBuS NpencTaBAeHbl Ha
KapTuHke. MNnacTuHKa HarpyxeHa paBHoMepHbIM aasneHuem 10 kla.

Kputepwuii npoxoxaeHus Tecta: MakcumasnbHbld npornb paeeH 1.19e-6, MoMeHTbl My=252 H-M n My=332 H-m.

FPexum -

lMocmpoeHue modenu

l

Ha naHenu komaHpg BbibepuTe MOAY/b MOCTPOEHUS
reometpumn (Pexxum — Feometpusa, O6bekT —
MoeepxHocTtb, [lenictBne — Co3pathb). M3 cnuncka

MeoMeTpun

'«iﬁﬁﬁ

= | /| B %

ObbekT - MoBepxHOCTE

reomMeTpuyeckmx NpUMMTUMBOB
BbibepuTe MpaMoyronbHUK. 3apaliTe napaMeTpsl:

N_

Sl * BRI

WnpuHa: 1;

e BbicoTa: ocTaBbTE ONUMOHANBHO.

¢ A

Jeiicrene - CozfaTh

Haxxmute MpumeHuTn.

{

&

locmpoeHue cemku

1. Ha naHenu komaHg BbibepuTe MOAYAb MOCTPOEHUS CETKM
Ha noeepxHocTM  (Pexum  — Cetka, OObekT
MoeepxHocTHas, [leiicteue — MocTpoeHue ceTkm).

ls

YKaxute cnegyrowme napameTpbi:

B S oz B

x b

PexuM - CeTka

j@@na
MOE

ObbekT - MoBepXHOCTHARA

Bbibop nosepxHocTeit: 1;
Bbibepute cxeMy nocTpoeHus ceTku: MHOrorpaHHas.

Haxmute MpumeHutb cxemy. Haxxmute MNMocTpouTtb ceTKy.

e Y

AeicTere - NMoCTPOEHHE CETHM

mi
5

) ? 2 & X
e [ ]
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PexuM - MpaHHYHEIE YCNOBWA

B X
Ha naHenu KomaHg BbibGepuTe MOAYNb MOCTPOEHUS FEOMETPUM
(Pexum — TpaHmumble ycnoeus, O6bekT —[lepemewenne, ~— COBEKT - lepenellerne
Herictene — Co3patb). W

3adaHue 2paHu4HbIX ycaosuli

1. KecTko 3akpenuTe [Be rpaHu.

s

lg &

} 11}
-] = =
YL @ & @z g
e ABTOMaTtMyeckoe npucsoeHue ID;
G!--
e Cnmncok cywHocrten: Kpuas; E = 4:’ Q

e ID obbekTa(oB): 1 3 (MM nocnenoBaTENbHO KIUKHUTE
MO BEPXHEW U HUXKHEN rpaHsM);

e CreneHu cBoboabl: Bee; jh o 2
e Bennuuna: 0. ﬂ a— | & R

HaxmuTe MpumeHUTb.

3apaiTe cnenylowme napameTpsi:

2. 3akpenuTte ABe ApYyrue rpaHu no BCEM NepeMeLLEHUSIM.

PexuM - [paHUYHEIE YCNOBHA

PHE =

Ha naHenu komaHp Bbibepute Pexnm — paHUuHbIE yCnoBuS,

Obvekt — lMNepemewenue, [evicteue — Cos3patb. 3aganTe ‘ .
cnepylolimMe napameTpsl:

t=0 3|

o ABTOMaTMueckoe npucsoenue ID; = b
o Cnucok cywHocTeit: Kpusas ; OfuekT - [la
e ID obbekTa(oB): 2 4 (MM NocnenoBaTENbHO KNIUMKHUTE MO q

NpaBOii 1 N1EeBO¥ rpaHsAM); =R ENEIT! i lg a
e Crenenu ceobopapi: Mo X, Mo Y, Mo Z;
e Bennuuna: 0. v o a m = .

P P
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Haxxmute MpumeHuTnb.

3. [lpunoxute paBHOMepHOEe faBneHne Ha NOBEPXHOCTb.

Ha nanenu komaHpg Bbibepute Pexxum — IpaHuuHble ycnoeus, O6bekT — [laBnenue, [leiictene — Co3pathb.
3apanTte cnepyrowme napameTpol:

e ABTOMaTMuyeckoe npucsoeHue ID;
e (Cnncok 0b6bekToB: [MOBEPXHOCTD;
e |ID obbekra(oB): 1;

e Cuna: le4.

Haxxmute MpumeHnTn.

3adaHue Mamepuana u muna sneMeHma

Pesdam - MaTepian

AP <4 TH <

Ha naHenn komaHpg Bblbepute MoOAynb 33aJaHuWs CBOWCTB  [t=0 nl
maTepuana (Pexum — Marepuan, O0O6vekT — YnpaeneHue = Id % cl

MaTepuanamm).

1. CospariTe Matepwman.

OOEEKT - ¥MpaEneHe MaTepanar

B oTkpbiBlIEMCA OKHE YnpaBneHwe MaTepuanamu BO BTOPOW "h Q‘ Q (ﬂ =
O —
KOJIOHKE K/IMKHUTE MbILWKOW N0 Haanucu YKaxute UMs Matepuana

n Hanuwute «Material 1». Haxxmute knasuiwy ENTER.

B neBon konoHke Bbibepute Ynpyroctb — Matepuan 'yka. Boibepute Mbiwkon xapaktepnctuky Moaynb tOHra.
YaepXvBas NeByrH) KHOMKY MblllK, nepeTawute Hagnuce B CBoNMcTBa MaTepuana. [Baxabl KAWKHUTE B none
3HauyeHune Hanpotus Mopyns HOHra u ykaxute umcno 200e9.

AHanorunyHo, n3 pasaena Matepuan lN'yka nobasnsem KoadpduumeHt MyaccoHa, pasHbin 0.3.

Haxxmute MpumeHuTs.
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" MnacTHuHOCTE

! ¥Ynpounexnue
» TemnepartypHble CBOWCTBA
L MeoMmexaHuka %

Ceoiictea 2 Marepuan D MMNopTMPOBaHHLIA MaTepus
4 Ynpyrocts Material 1 1 ¥rnepoawcran crans
4 Marepwan lN'yxa Yraxume uma Mamepua... Crane FOCT 4543-71
Moayne HOnra PeauHa
Koaddmument MNyacc... Keznap
Moaynb Nlame Tutan
Moayne cagwra Tpynr
b Marepwan Myuw-Pusnina |2
b Marepwan bredua-Ko .
* Matepuan MypHarana CeoitcTea MaTepuana 3HaueHue
B OpToTponHei MaTepran 4 Material 1
b TpaH:CEIE{JCﬂﬂbHD H3IOTD... 4 Ma‘mpuu r}rm
" Obuue 2 Moayns Hura 2e+11
" MNpounocTs ' Koadduuwment Myaccona 03

2. Co3paiiTe 6nOK OAHOrO TMMNA MaTepuana.

Ha naHenu komaHg BbiGepuTe MOAYNMb 334aHUS  CBOMCTB
maTtepuana (Pexum — bnokun, O6bwvekt — bnok, [elictBne —
[o6aBuTb CyWwHOCTb B 6GNOK).

3apaiiTe cnenyowme napamMeTpsi:

e ID6noka:1;
e (Cnucok cywHocTel: NoBepxHOCTb;
e ID obbekTa(oB): 1 (Mnm all).

HaxmuTe MpumeHUTb.

Pex1a - Bnokld

& &

P ~
Q
2

=)
%
_ﬁ_

AefcTEre - J0BaEMTE CYLWHOCTE B Bnok

6 <&
2

O [l
R
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3. TlpuceoinTte matepuan 610Ky. Fesam - Bnoki

Ha navenu komaHp BbibepuTe MoAynb 33ajaHus CBOWMCTB l.

TH <

maTepuana (Pexum — bnoku, O6vekT — bnok, [eictBne —
3apatb matepuman).

& &

3apanTe cnenylowue napameTpsl: OfekT oK

e ID 6noka(oB): 1; g

e BbibepuTe U3 cnucka paHee co3naHHbIA MaTepuan:
Material 1.

-Bn
JefcTEre - 334aTe MATEpMan

%
_);(_

it e
H '

Haxxmute MpumeHuTs.

9% i
<&

Fexum - [paHudHLIe yonoBKuA

4. TpucBoiTe TMN 3NeMeHTa. l . ‘ﬁ g “
=
Ha naHenu komaHg BbibepuTe MOAyNb 3afaHMs CBOWCTB t=0 % S Q
maTepuana (Pexum — Bnoku, O6bekT — Bnok, [eiictene — = 7T
Tun anemeHTa). OBvekT - laeneHue
3agaiite cnepyoLMe napaMeTpbi: = El_ lcﬂq Q ﬂg a
e ID 6noka(os): 1; g QJ' g" m - .H.-
e Kateropus: 060n04ka;
e [lopsipok: 1. E 4;, m
Haxxmute MpumeHuTn. OeiicTere - Co3iaTe
O e 2
mRE ¥ R

5. 3apjaHue TONWUHbI 060104KHK

Ha nanenu komaHp BbibepuTe MOAyNb 3ajaHus CBOWCTB
matepuana (Pexum — bnoku, O6vekt — Mapamertpbl

ob6onouek). l g‘ n =

3apanTe cnepylowme napameTpsl: t=0 u % w1 Q

Pexoar - Bnok

e |D 6noka: 1; O6veRT - MNapareTpel oBonoyek

e TonwwmHa: 0.1;
e JkcueHTpucuter: 0.5. g I Q )1(: g @

HaxmuTe MpumeHUTb.
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3anyck pacyéma

1. 3apanTte TMN 3aga4u, KOTOPYIO TpebyeTcs pewunTb.

Ha naHvenu komaHp BbibepuTe MOAyNb HACTPOeEK pacyéTa
(Pexxum  — Hactpoyku pacuera, HacTpoiku pacyeta -—
Cratuueckui, Ctatnyeckuin — 06uwme).

Bbibepure:

e Pa3smepHocTb: 3D;
e Mogenb: Ynpyroctb.

Haxmute MpumeHuTnb.

2. 3apaviTe mapaMeTpbl peluartens.

Ha naHenu komaHp BbiGepute MoAynb HACTpOEK pacyéra
(Pexxkum — Hactpoiku pacuera, HacTpoiku pacuyeta —
Cratnueckui, Ctatnyeckuii — Pewartens).

Boibepute TMN pewatens (MpsMOM WMAM UTEPALMUOHHBIN) WU
3afanTe  napameTpbl  CXOAMMOCTM B C/lydae  Bblbopa

nocnepHero. JInbo octaBbTe BCe MAapameTpbl MO YMOMYAHMIO.
Haxxmute MpumeHuTs.

3. 3apaiiTte BblYMUCNIEHME CUTbI PEAKLIMM

MeperianTte BO BKnNagky Ctatmka - [ons BbiBOga (Pexum —
Hactpoitku pacuera, Hactpoviku pacyeta — CTaTMuecKui,
Cratuueckuii — Mons BbiBOAA).

YcTaHoBuTE d)flal' Bbluucnartb Yy3510Bbl€ CUJibl U CUJIbl peaKLU UK.

Haxxmute Mpumenutb. Haxkmute Havatb pacyér.

PexM - HacTpoMk pacdeTa

l.éﬂﬂﬁ
E‘ % s

HacTpolka pacueTta - CTaTMueckn

3+ O ="'~ % ﬁ
—|l A I
T it r~ &3

CTATHYECKIAA - OO Me

k| Hi BE

Pexsr - HacTpork pacyeTts

'ﬁ@ﬂﬁ
E % ?‘.’f

HacTpoMk pacyeTa - CTaTHMUeCkAA

F**‘\ % ﬁ

3| O f"'~
—

i '

it ' .’

CTaTHueckd - PelwaTents

k| | £

Pexr - HacTpoiikg pacyeTa

l.aﬂﬁﬁ
E % *

HacTpofk paE'—IETa - CTATHYECKAN

run %) g

41 e "_"
—

P '

it ' H__,

CTaTHYeckdd - MNonAa BEE0LS

K
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BaxHo: be3 BkntoueHHOro gnara BblumucnaTb y3noBbie CHbl U CUAIbI peaKkLum 3TO NOJe He BblYMCNSETCS.
4. B nossuBlIEMCA OKHE BblbEpUTE AMPEKTOpuI0, B KOTOpOM OyaeT COXpaHEH pesynbTaT, U BBeAuTe
Ha3BaHuWe darina.

5. B cnyuyae ycnewHo npoBeaéHHOro pacyéta B KOHCOAM oToBpasutca coobuieHnme: “Calculation finished
successfully at "date” "time”.

AHanus pesynomamos
1. Otkpo#Te dann ¢ peaynbTaTtaMu. ITO MOXKHO caenaTb TPEMSA CNocobamu.
e Haxmure Ctrl+E.

e B rnaBHom MeHIo Bbibepute Pacuetr — OTKpbITb pe3ynbTaTbl.
e Ha naHnenu komaHp Boibepute Pexxum — Pesynbtatbl. Haxkmute OTKpbITb pesynbrar.

PesuM - Pe3ynbTaThl

AP <IH -
| | By | K | &

2. Otobpasute komnoHeHTy Uz nons nepemMeleHuin. B noseuBwemMcss okHe Fidesys Viewer Ha naHenu
WMHCTPYMEHTOB YCTaHOBUTE C/ieaytoLLne napaMeTpbl:

e Twun oTobpaxeHus: [oBEpXHOCTb;
o [lone oTo6paxeHus: MNepemelLeHuns;
e KoMnoHeHTa oTobpaxeHus: Z.

i @ Tlepemelenin *I z bt - | nosepxsncts - |

Ha mogenu OTO6pa3MTCﬂ none pacnpeneneHuA I'IepE‘MELLI.EHMﬁ BLONb OCK Z.

3. I'IpOBepre YncneHHoe 3Ha4eHne MaKCMMaibHOro nepemeLleHus4.

OTobpasnTe MakCMManbHY KOMMNOHEHTY Z nons MNepemeLLeHus.
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™
=
-Se-7 =
¥ g
s :
wd
“leh =
=1, 208¢-06 -1, 200e-00
MonyyeHHoe 3HauveHue -1.209e-6 oTnnyaetcs ot Tpebyemoro -1.19e-6 Ha 1.6%.
4. TposepbTe YMCNEHHbIE 3HAYEHWUS MOMEHTOB B LEHTpe MAaCTUHbI.
OTobpaszute koMnoHeHTy XX nons MoMeHTbl (060104KH).
| o MonenTu (obonow) [ —— - [nosepoocrs  ~]
Ha rnaBHow naHenn Fidesys Viewer Bbibepute ®unbTpbl - AndaBuTHbIM ykasaten - [lpoBepuTb

pacnonoxeHune. Bo Bknapgke CoiicTBa YKaXute cneayoume 3Ha4eHnaA:

e Touka: (0,0,0);
e Konuyectso Touek: 1;
e Pagnyc: 0.
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_Coofices Satbomeeiil oo

..................................................................
MoWCx ... {HanaTHe ESC 0UMILBET TEXKCTOROE None)

L

Tun NpoBepKH | DHKCHPOBAHHI PAAKYC TOUKH HCTOUHIKD 7 |
Napametpsi cepsi

Pinosmavapepy
Ugntp O 0 1]

Papwyc U A

Mpureuanse: Hononeayime 'P' ANA 3303HKA KOOPANHAT

‘UexTpa’ Ha OCHOBE NOMOMEHS Kypoopa wik "Ctrl+P"

e
= [pocMoTp

MNepevianTe BO BKNagky MHdopMaumsa u nocMoTpuTe Ha none MoMeHTbl (060104KHM).

Maccues! AaHHEN

Texylee BEpeMA faHHLG 1

Hma Tun gaHHbIX
& ID matepwana [L1]

aaEre caael faBa ey 43, a1 d 3-1
MomeHTe (0Bonoukm) 44,74
Y 3N0BBE CANBI [=L.77 , =L fragae-301, [0 U, |-
2 Y3086 MOMEHTRI [1.06581e-14, 1.06581e-14], [-5.32907e-15, -
e [Dyzna [41, 41]
° Hopmans (0.0, [0, 0], [1.1]
o
L=]

Hopmans in Current [0,0], [0, 00, [1, 1]
Bexrop 1 rnaeHex Hanpaxerdd [9.21819e-11, 9.2181%-11], [-1.0782e-12, -1

MonyyeHHble 3HaYeHUs Mx=260.347 n My=344.742 otnuyaetcsa ot Tpebyemoro Mx=252 n My=332 Ha 3.3% u
3.8%, cOOTBETCTBEHHO.

5. OtkpoiTte 3D-u306paxeHne 060104KH.

Ona otobpaxenusa 3D-Buaa 060/104KM YCTAaHOBMTE POKYC HA HA3BaHMM pacyeTa M HAKMUTE KHOMKY B
CTaHOapTHOM cTpoke Fidesys Viewer.
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OTkpoeTcs HOoBbIM ain *.pvd, K KOTOPOMY TaKXXe MOXHO MPUMEHSATb pasnnyHble GUAbTPbI U NPOCMaTpMBaTh
nedopMMpPOBaHHbIN BUA,

6. BbibpaB B nepeBe 06bEKTOB HOBbIN (ain, oTobpasute ang Hero OunbTpbl — ANQaBWUTHBIN yKasaTenb —
HecdopmupoBartb N0 BEKTOPY

B0 BOAL S 2

Nepeso ofbexToBE NedopMaposat no 1L
| BEKTODY

CO CNEeAYOWMMM 3HAYEHMSIMU MNONEN:

e Bekropa: [lepemelueHus;
e MHoxutenb MacwTtaba: 2e5.

Ha skpaHe oTobpa3untcsa nedopMmMpoBaHHbINA BUA, HO 060/104Ka BYLET OTPMCOBAHA C TONLLMHOM.

I | | - | Nosepotocts ¢ pédpa v

Ha akpaHe oTo6pasuTcs AedopMMUpOBaHHbI BU, HO 060104Ka GyAET OTPMCOBAHA C TOMLLUMHON.

w

!

&F [lns aBTOMATUYECKOrO NPUMEHEHMUSI USMEHEHUI BCEX PUABTPOB HAXKMUTE HA COOTBETCTBYHOLLYH KHOMKY
ABTOMAaTHUYECKN NPUMEHATb USMEHEHUS HA MAHENN KOMAHA,
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7. Bblrpy3|4Te YMCNOBbIE OaHHbIE.

B rnaBHom MeHio Bbibepute ®aitn — CoxpaHuTb AaHHble 60 Haxmute Ctrl+S. Beeomte wmsa daiina
(bopmat *.csv), octasbTe no ymonyanut. Haxmute OK. CoxpaHéHHbI dann npeacrasnser cobor 06bIUHYHO
TabnumLy YMCNOBBIX AAHHbIX, KOTOPYH MOXHO OTKPbITb H06bIM TEKCTOBLIM peaKTOPOM.

Ucnonv3loeaHue KOHCONbHO20 UHMepgeiica

[MocTpoeHne reomeTpun, reHepaLmMio CETKU, 3a,aHME FPAHUYHbIX YCNOBUIMA U MATEPUANOB MOXHO BbIMOAHUTL C
MCMONb30BAHUEM KOHCONbHOIO MHTepdenca. Huxe npuBeféH KOA MpOrpamMMmbl, NO3BOASIOWMIA BbIMOAHUTD
WarM OMMUCAHHOrO Bbllle PYKOBOACTBA, HEOOXOAMMO TONbKO CaMOCTOATENbHO YKasaTb MOMHbIA NYTb M
Ha3BaHMe coxpaHsieMoro daiina.

Mpumep pabouyero ckpunTa (harn coxpaHsetca B Dy/Fidesys/calc/example.pvd):
reset
create surface rectangle width 1 zplane
surface 1 scheme polyhedron
mesh surface 1
create displacement on curve 1 3 dof all fix ©
create displacement on curve 2 4 dof 1 dof 2 dof 3 fix @
create pressure on surface 1 magnitude le4
create material 1
modify material 1 name 'Materiall’
modify material 1 set property 'MODULUS' value 2e+11
modify material 1 set property 'POISSON' value 0.3

block 1 add surface 1

block 1 material 1

block 1 element shell

block 1 attribute count 2

block 1 attribute index 1 value 0.1 name 'thickness'

block 1 attribute index 2 value 0.5 name 'eccentricity'’

analysis type static elasticity dim3

solver method auto use_uzawa auto try_other on

output nodalforce on energy off midresults on record3d on log on vtu on material off
calculation start path "D:/Fidesys/calc/example.pvd

penakTop XypHana. B nosBuBLIEMCS OKHe B I1aBHOM MeHH0 BbibepuTe Maiin — OTKPbITb U OTKpOMTE

E Takke MOXHO 3anyctutb (ann Example 4 Static_Shell.jou, BbibpaB Ha naHenn WHCTPYMEHTOB
TpebyeMblii Garn KypHana.
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MmapocraTuueckoe aasneHue Ha umnuHAp (3apganme 'Y or )X
KOOpAMHAT)

Societe Francaise des Mecaniciens, Guide de validation des progiciels de calcul de Y i
structures, (Paris, Afnor Technique,1990.) Test No. SSLS08/89. [-Deas Model
Solution Verification Manual

PewaeTcs 3amaya O rMApOCTaTMHECKOM  HAarpyXeHWu  LMAMHOPUYECKOM
obonouku. lleomeTpuyeckas Moaenb 3a4a4Yn NpeacTaB/eHa Ha PUCYHKe: paanyc
1 M, TonwmHa obonodkn 0.02 M. O6onoYKa 3aKpenneHa U3 YCI0BUS CUMMETPUM.
lMnacTMHka HarpyxeHa gasneHmem p = 20000-z/L Ma.

Kputepuii npoxoxpaeHus Tecta: nepemeleHune u, B Touke (0, R, L) paBHO
2.86:10° m

ot

MocmpoeHue modenu

1. Cospante umMnnHap paguycom 1 m u BbICOTON 4 M. B —

Ha naHenu komaHn BbiGepuTe MOAyNb MOCTPOEHUS 06bEMHOI ‘. & @H =

reometpum (Pexxum — Feomerpusi, ObbekT — O6bEM, [eicTtBne — W
Cospatb). U3 cnucka reoMeTpuyecKmx NpUMUTUBOB Id % i~
BbIbepute Uunnuap. 3apaite pasmepsl UMAMHAPA: O6ekT - Ofkem

e BbicoTa: 4; ci ¢ r * ‘ g
e Ceyenue: Kpyroeo#; ﬁ A

e Papnyc: 1.

Helicteue - Co3gath

HaxmuTe MpumeHUTb. @l B Sy ? i
® X ¥

Fexaam - MeoMeTpKA

2. Tonyunte u3 06bEMHOIO LMANHAPA LUANHOPUYECKYIO 00010UKY. ‘ . c@ @ H =

R

[
Ha naHenu komaHpg Bbibepute mMomynb ypaneHust obbemoB (Pexum — Id % ZIE
Feometpus, O6bekT — O6bEM, [lelicTBue — Yaanutb). OFbEKT - OFbEM

B nonelD o6bvemoB BBeoMTe HOMep co3AaHHoOro obvema - 1. @ <& /- oyt ﬂ g

MocTaBbTe ranoyky HanpoTue COXpaHATb reoMeTpuio 6onee HU3KOro y A
nopsaka.

AeiicTEME - ¥A3aNMTe

Haxxmute MpumeHuTn. a B S R B

B pesynbTaTe nonyumnu Tpu nnockux Tena Body 2, Body 3, Body 4. 310 @ &K %’
OyneT oTpaXeHo B aepeBe 00beKTOoB.
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3. Ypanute 6bokoBsble nnockoctu Surface 2 n Surface 3.

Ha naHenu komaHpg, Bbl6epl/ITe MoA4ynb yaaneHua I'IOBerHOCTEI‘/'I

Pesiam - MeameTpiia

(Pexons_ — Teomerpus, Oecr — Mosepwocrs, Acicrone — l' & @ H S
Ypanutn).

B okHe ID nosepxHocTeit BBeauTe Homepa - 2 3(4epes npoben). u %

Haxxmute MpumeHuTs.

B pe3ynbTarte OT MCXOAHOMO
BbICOTOM 4 M.

Hepeas
Testyumsh s | MosHoe gepeso

CErekT - MNMoEepXHOCTE

DS RP
¢ A

AeFCTEME - ¥ aanuTE

a A S E (R B

® X &

obbeMa ocTaHeTcs Tonbko BokoBas unnnuHaopuyeckasn obonouka paanycom 1mmu

Mz
v B Fecuerpin
el ' Tema
> P Body2
P Obuenw
v Wl CeoBogme norepaiccmi
> Wl Surface
{ Crobosmsee kpusse
4 Ceolfiogmmee sepuwinHe
4 Marepwanes
P Gnomm
» Eg [paHiasbie yoacena
¥ % Hasanwenae yonomms
» b ZsEmcnmocTi
8 Tpynins
B Mrowecres
y B Hacrpedbion pacusra
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4. OcTaBbTe yeTBEPTb 0600YKM (CUMMETPUS 334a4MK).

MaHenk KoMaH g X
Ha naHenu koMaHz, BbiGepUTE MOAYNb NOCTPOEHUS OObEMHONM | Pemim - MeomeTpua
reometpumn (Pexum — Feometpus, O6bvekT — lMoBepxHOCTD, ‘@
DNencrene — Paspes). ‘ =
t=0 Al

M3 cnncka BO3MOXHbIX BUAOB pa3pe3oB BbibepuTe = 21~ Q
nyHkT KoopauHatHas lMnockocTb. 3ananTte cnepywowme

—0fbekrT - MoBEPXHOCTE
napameTpbl:

e |D Ten: 2 (teno, koTopoe OyaeT paspesaHo);
e Pazpesarb: Nnockoctb YZ;
e 3HaveHue cagura: 0.

Haxmute MpumeHuTn.

Mpopenalite TO e camMoe, HO B MJIOCKOCTU ZX.

e ID Ten: 2 (tTeno, koTopoe OyneT pa3pesaHo); e
e Paspesartb: [MnockocTb ZX;
e 3HayeHue casura: 0.

Haxxmute MpumeHuTn.

fepesc 5=
Tyt g Miomde So0sng -
| Plum II:PJ'L
~ Bk Teomerpan
w fTw

» P Bodyl 2

> W BedyS 5

- P Body§ [

P Ofvenim

¥ . Ceofiogrere nosepiHocTA
™ Coofogmme xpurse
4 Cpofoarmere BEpLUIEHB!
& Marepmans
@ Encan
¥ iy [ paroiasil pOAGEI
¥ 'ug Heuanskbse ycnotua
¥ 3amonmocm
i Mpymanes
> 'ﬁ Pl eoTes
» By Hscrpodicu pacueta

ki
]
ot

B pe3ynbTate ncxopHoe Body 2 B fepeBe 06bekTOB ByaeT nogeneHo Ha Tpu Tena (Body 2, Body 5 1 Body 6).
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5. Ypanute nnockoctu Surface 5 u Surface 6. Pexim - MeomMeTpiA
Ha naHenn komMaHp BbibepuTe MoAynb yAaneHus MOBEPXHOCTEN l . “ g n =
(Pexxum  — Teometpusa, O6vekt — lNoeepxHoctb, [elicTBue — t=0 e
Ypanuto). = ld_ I D-
. DEEeKT - MoBEp¥HOCTE
B okHe ID noBepxHocTeit BBEANTE HOMepa — 5 6(uepe3 npoben).
Haxxmute MpumeHuTnb. ] : r * i g

B pe3ynbrarte ocTaHeTCs yeTBepTb NepBOHayvanbHoW 06onoyku Body 6 y A
(Surface 7).

AEACTEME - ¥ aanKTe

a A Sy = (R E

& R4

~ W Crobognme noeepoiocm
> W SurfaceT T
[ Crobogmse cpaess
4 CrobogHese BepuImbb
a. Barepiaane
W Baoan
¥ S Fpaswsisie yonosam
¥ e HasansHpe yeaoEme
¥ L Zasvcusocma
< Fpynnm
» ! MbigucecTea

» B Hacrpodsw pacuers
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6. I'IepeMeCTMTe NOBEPXHOCTb K Ha4any KOOpAUHAT.

nosepxHocTtHon reometpun (Pexum — Feometpus;, Obbekt —

MoeepxHocTb, [lericTBre — MNpeobpa3oBaTb NOBEPXHOCTD).

M3 cnucka BO3MOXHbIX BMAOB pa3pe3oB BbibepuTe MepemecTuTb.

3apanTte cnepyrowme napameTpol:

e [loBepxHocTb: 7 (TOBEPXHOCTb, KOTOpas byner
nepeaBuHyTa);

e ®nar PaccTosHue;

e Paccrosinme no Z: 2.

Haxxmute MpumeHuTn.

lMocmpoeHue cemku
1. Ykaxute cTeneHb M3MenbyeHmnss CETKM.

Ha nanenu koMaHg BbibepuTe MOAyNb MOCTPOEHMUS CETKM Ha
kpmBbIX (Pexum — Cetka, O6bvekT — Ha kpuBbix, [elictene —
MocTpoeHue ceTku).

Pasbeiite nonepeyHble kKpuBble Surface 17 u Surface 18 Ha
10 anemeHTOB.

e Bbibop kpusbix: 17 18 (MK KAUKHUTE MbILLbIO,
yaepxwueas knasuwy Ctrl, Ha KOHTYpbl NONEpPeYHbIX
KpUBbIX);

e Bbibepute cnocob nocTpoeHus ceTkn PaBHOMEPHO;

e YcTtaHosuTe dnar UHTepean;

e YKaxuTe KonmyecTso MHTepBanos: 10.

Haxmute MpumeHuTnb.

Pexam - MeoMeTpiiA

Ha naHenu «komaHp BbibepuTe Moaynb npeobpasoBaHus l. eji g“ =

ObLerT - MNoEep*HOCTE

¢ A

P S| xR

JelrcTewe - MNpeotpazoeaTe

a A

= 8 B

03@&;

Pexum - CeTKa

Ljaﬂﬂa

= /& >

ObBekT - Ha KpHBbx

e

% i =

* h
H_g_c&

JelicTene - MoCTpoEHWE CETHM

i ? 2

1+
100

B X

Pazb6evite npogonbHble kKpuBble Curve 5 1 Curve 16 Ha 20 anemeHTOB. B 3TOM Xe OKHe BMeCTO npenblayLmx

NapaMeTpoB YKaXuTe:

e Bbibop kpmBbIX: 5 16 (Mnn KAMKHUTE MbILWbHO, yaepxuBas knasuuwy Ctrl, Ha KOHTYpbl NPOAOAbHbIX

KPUBbIX);
e Bbibepute cnocob noctpoeHus ceTkm PaBHOMepHO;
e YcTtaHosuTe dnar UHTepBan;
e YKaxuTe Konn4ectBo nHTepsanos: 20.

Haxxmute MpumeHuTn.
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2. TlocTpoiTe MOBEPXHOCTHYH CETKY

Ha naHenn «komaHn Bbibepute  Moaynb
nosepxHoctHon cetkn  (Pexxum  — CeTka,
MoeepxHocTHas, [elictBue — lMocTpoeHue ceTku).

NoCTPOeHus
O6bekT

YKaxuTe cnepytolime napaMeTpbl:
e BbibpaTb nosepxHoctH (ykaxute ux ID): 7 (unm

komaHaou all);

Bbibepute cxeMy nocTpoeHuns ceTku: ABTOMATUYECKM.

Haxxmute MpumeHuts. Haxkmute MocTpoutb ceTky.

MonyyeHHOE KOMMYECTBO 3NEMEHTOB MOXHO MOCMOTPETb Ha
CTpaHuLe CBOWCTB, KAMKHYB Ha Haanucb Surface 7 B gepese
00beKkToB Cne.a.

Takxke p[ng nNpocMOTpa CBOWMCTB CETKM MOXHO BbIMNOAHUTb
cnepyolme oencTams:

Boigenute BClo Mogens.
KnukHMTEe NpaBoi KHOMKOM MbILUKX NO MOAENMN.

B KOMaHAHOM CTpoKe NosiBUTCS MHDOPMaLUMs O CETKE.

e

Mirar

v P Teomerpua

v @ Tens
> ¥ Body 6 &
' Ofmene

v W Cootomuse nosepxmoctn
» W Suface 7
[~ CeoSopsbie xpuebie
4 Ceoloaeie BEpLUNHE

] Mareprane:

' Bnoxn

=5 Tpanmdnnie ycaosna

‘& Havanshsie ycnosma

1 Zasuenmecn

s Tpynnm

. Muowectsa

& Hacrpoiixn pacwers

W v

o

Pexum - CeTHa

¢ Vi

¢@

=0
=

s 1
P
AN

%

ObbekT - MNoBEpPXHOCTHAR

rl

Y

|
O
La
4+

A

<
=
% i

Jeictene - 1

OCTPOEHWE CETKHM

vIgl ™

R 2@

5

& &

B noseusluemcsa MeHto Bbibepute OTo6pasnTb MHGopMaumo — [laHHble O CeTke.

1 Surface Area: 6.233185
Meshed Area: 6,276728
Ceoitereo IHEMEHIE e o
e Senent_Type Tnieror Boundary ol
T Mo Face 200 0 00
“;'“ ; EEPEHOCT ﬁ e 5 =
17 & 231
Hun Surface 7
Curwarypa Gex 1D Surface ( at 0.70...
» Teametpia CJ.II‘H!:MW :ﬁﬁ ;
AHANHTHYECKIA THR KoHu4eckas no.. entity :
Bwinc obeegumenc Her v~ Fudesys>

> |\ Cuwsdor f\ Konsnge /\ Mrope f
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3adaHue Mamepuana u muna saieMeHma

1. Cospante Matepuan. P - MaTepman

&P H =
B X

OELEKT - ¥MPEENEHME MaTERMaNaMM

matepuana (Pexum — Martepuan, O6bekT — Ynpaenewue |-
MaTepuanamm). B

Ha naHenu koMaHp BbiGepuTe MOAynb 33[4aHMS  CBOMCTB l .

YkaxuTe nmsa matepuana Materiall.

—
I S & E
lNepeTawmre n3 neBol KONOHKM Hapgnucb Matepuan [yka B h i —

KonoHky  CBoMcTBa  MaTepuana. 3ajante  cnepywoume
napameTpbl:

e Mogaynb OHra: 2.1el1;
e KoadduumeHT lNyaccoHa: 0.3.

Haxxmute MpumeHuTs.

W ¥npagaenie matepnanasi ? x
Ceolictea Martepuan D WMnopTipoBaHHLEA MaTepran
A ?np_jrroc_r_b Materiall 1 ¥rnepoavcras crane
* Martepuan lN'yxa Miaxume UMA Mamepuana Crane MOCT 4543-T1
¥ Marepwan Myru-PuBnuna Pezuna
» Marepuan Bneffua-Ko Kesnap
» Marepwan Mypsarasa Twras
» OpTOTRONHER MaTepsan Ipywt
> TpaHCBRDCANBHD WEOTRONHBLIA M...
> Oewme
» MNpouHocTs
* MNacTUYHOCTE
" Ynpounenue CeoRcTea Marepyana IHaueHHe
» TemnepaTypHbie cEOMCTEA .
~ Materiall
» NeomexaHuKa v Miiepin fys
* Tipepuarar Mogyne Kxra 21e+11
Koadubuument Myaccona 03
[Fomesm |
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2. Co3paiiTe 6nOK OAHOrO TMMNA MaTepuana. Peazkir - Bnoku

Ha naHenu «komaHa Bbibepute MOAynb 33adaHMS  CBOMCTB l
maTepuana (Pexum — bnoku, O6vekt — bnok, [eictsne — t=0
[o6aBuUTb CyLUHOCTb B 6J10K). =

~ a
& &

3apanTte cnepyrowme napameTpol:

e |D 6noka: 1; g

e BbibepuTe cywHocTH, KoTOpble 6yayT 06beanHEHbI B 610K: JefcTere - JoBaeMTe CYLIHOCTE B BRoK
lMoBepXHOCTb;
e ID:7 (unu komanpon all). h
=

Haxxmute MpumeHuTn.

=
Y%
"

H S
& &b
™
3 &
7]

Pexia - Bnokd

3. T[lpucsoiTe MaTepuan 6n0ky.

Ha naHenn komaHg BblbepuTe MoAynb 3ajaHus CBOWMCTB
maTepuana (Pexum — bnoku, O6vekTt — bnok, [eicteue — t=0
3apatb matepuan).

~ a
&l &,

CbrerT - Bno
3apanTe cnepyrowme napameTpobl: g

=

=)
%
_:g(_

o |D 6noka(os): 1;
e Bbibepute U3 cnuncka paHee co3aaHHbI MaTepuan:
Material 1.

DeRcTEWE - 3343TE MaTEpIaN

HaxmuTe MpumeHUTb.

il

|5
@ &b
™
3 &
&1

4. 3apanTe TONWMHY 0D0SIOUKM.

Fesam - Bnoki
Ha naHenu komaHp, BbibepuTe MoAynb 33aAaHWS CBOWMCTB
maTepuana (Pexum — bnoku, O6bekt — lMapameTpbl l
O6onouek).

G <
x| a

DBveRT - MNapameTpel obonoYek

e ID6noka: 1;
e TonwuHa: 0.02; g I <:> )l'( g %

e JkcueHTpucuter: 0.5.

~ @
& &,

3apanTe cnepyrowme napameTpobl:

Haxxmute MpumeHuTn.
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5. Tlpuceointe TMn 3nemMeHTa 610Ky. P - Bnok
Ha naHenn KomaHp BbibepuTe MOAYNb 33a4aHUS  CBOMCTB ‘ . W‘ =
matepuana (Pexxum — bnoku, O6bvekt — Bnok, [eictene — Tun
aneMeHTa). t=0 S
E I

3apante cnenytoLe napaMeTpsil: OfbekT - ENo

A
e ID 6noka(os): 1; g )#( 5 @
e Kateropus: 06onouka;
R

K
e [opsapok: 1. AeACTEME - TN 3NEMEHTA

Haxxmute MpumeHnTn. ﬁ
~

3adaHue 2paHu4HbIX ycnosul

1. 3akpenute nonepeuyHyr KpuByw Surface 17 w3 ycnosus PexuM - CpaHHUYHbIE YCIOBKA

CMMMETPUMN. l ' g “ =
1/ ‘e

Ha naHvenu komaHp Bbibepute Pexxum — paHuuHble ycnoBus,

O6bekT — MepemelneHne, [erictene — Co3pathb. t%ﬂ :?i;

3apaiTe cneayloLlme napameTpbl: ObwekT - MepemelLienue
e ABTOMaTtMyeckoe npucsoenue ID; = ‘:L l‘:ﬂq E ﬂg A
: ICI;-IV(;%?:I(eETGobBe:KlT;ZmKEﬁTlgHMTe no nonepeyHon KpMBOHK); 'gl Qﬁ ﬁ* m - 'H"
: E;ili::acfg'ﬁoﬂb“ Mo Z; Bokpyr X; BokpyrY; ﬁ %‘3 lb a

JAeidcTene - Co30aTh

@

Haxxmute MpumeHuTn.

R

)3
il
|

2. 3akpenuTte npononbHyto Kpueyto Curve 5 13 ycnoBsums CMMMeTpuUW.

Ha naHenn koMaHp Bblbepute Pexum — FpaHuuHble ycnoBus, O6bekT — Mepemelnenue, [eicterne —
Co3partb. 3apanTe cneayowme napaMeTpbl:

e ABTOMaTtuuyeckoe npuceoeHue ID;

e Cnmncok obbekToB: KpunBasi;

e ID 06beKkTOB: 5 (MM KNMKHUTE MO NPOAOAbHOM KPUBOH);
o (CreneHu ceoboapl: Mo X; Bokpyr Y; Bokpyr Z;

e Benunuuna: 0.

HaxmuTe MpumeHUTb.
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3. 3akpenwuTe npononbHyo Kpusyo Curve 16 U3 ycnoBus CMMMETpUM.

Ha naHenn komaHp Bblbepute Pexxum — FpaHuuHble ycnoBusi, O6bekTt — lMepemelwenne, [eictene —
Cospatb. 3apaviTe crepyowme napameTpsl:

e AsTOMaTtmyeckoe npucsoenue ID;

e (Cnucok obbekToB: Kpugas;

e ID 0b6bekTOB: 16 (MAU KNMKHUTE MO NPOAONBHON KPUBOW);
e (CreneHn ceoboppl: Mo Y; Bokpyr X; Bokpyr Z;

e Benunuuna: 0.

Haxxmute MpumeHuTs.
4. TlpunoxuTte faBneHUe Ha BHYTPEHHIOK NOBEPXHOCTb LMAMHAPA BEAUUYMHOM 1.

PemuH - paHUYHEIE YCNOBKA
Ha naHenu koMaHpg Bbibepute PexxuM — IpaHuuHbIe ycnoBus,

O6bekT — OaBnenue, ecteme — Co3parhb. l . q g n =
Y . t=0 s Le
3apavite cnepyowme napamMeTpsl: = % e Q
e ABTOMaTMyeckoe npucoeHue ID; OBvekT - JasneHune
e Cnncok 06bekToB: MOBEPXHOCTD; q
e |ID 06beKTOB: 7 (AW KNMKHUTE MO NOBEPXHOCTH = 4 H E lg a
UMAMHAPA);
e 3HaueHue: 1. .i-.’, Q ,Q’, m - 'H"
Haxxmute MpuMeHuTD. ﬁ l’;) a
HAeidcrene - Co3gaTh
IEE ¥ R

5. 3apavitTe 3aBUCMMOCTb AABNEHUS OT KOOPAMHATHI Z.

Ha naHenu KomaHg, Bbibepute Pexxum — 3aBucumoctb I1Y. Pexim - 3aBuamocTs MY

B nossuBluemcs okHe 3aBucuMmocTb Y 3apaiite cnepywolime ‘ .‘ 'ﬁ g n = |

napameTpbl: t=0 y
= | B Q

e Haseanue I'Y: laBneHue 1;
e Bbibpatb dnar ®opmyna: BpyuHyto;
¢ B none Huxe BBectn -20000%z/4.

Haxxmute MpumeHuTn.
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W Zaencumoons ¥ 7 "

Tan [¥ Hua Y 1D Sopeyna o Tabnma o Tpadas
m I 1 ,_ ............ _;'.
&5 Nepeneiuienme
W n:pmﬂ.l.u!uue

Wl B e

- = T ) T e
EEERIELLLEH AR [ 1
B et wn | oset [ LMARQ ()

|
an | e || an (| eo || kg || kgl |
OCTyTRa NEpaitees: b (Bpeia), x (x+oonaswara), ¥ (y-xoopameara), o (z-
KoopdseaTa), T (Tesnsparypa), w (uacrara)

[lns npocMoTpa NOCTPOEHHOTO rpaduKa UCMOMb3yiTe COOTBETCTBYIOLLYIO BKNAAKY.

W Sammcimaocms Y ? s

Tun 1Y Wan Iy 1D
T fasnesme B
55 Mepenetugnne 1
= Mepenewnne F
&5 Mepemewenme 3
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3anyck pacyéma

1. 3apawnTe TMN 3apa4M, KOTOpYO TpebyeTcs peLwmnTb. FexamM - HacTpoika pacdeTa

AFZ£IPH <

Ha naHenu komaHn BbibepuTe MOAy/b HAaCTPOeK pacyéTa t=0
(Pesxum  — Hactpoitku pacuéra, HacTpoiiku pacuéta — é |ﬂ 2% | B
HacTpoik pacueTa - CTaTMUYeckIN

Cratnueckui, Ctatnka — O6wme).
: = =
BbibepuTe: 3| O Iroml %} ﬁ
1 lu.l L '

e PasmepHocTb: 3D; A
e Mogenb: YnpyrocTb. M,

& &

o
b=

Haxxmute Mpumenutb. Haxkmute Hauatb pacuér.

&) 5| 1

B noseuBemcs okHe BblbepuTe OMPEKTOPUIO, B KOTOPOW
OyneT CoOXxpaHéH pe3ynbTart, U BBeAMTE Ha3BaHue dawna.

B cnyyae ycnewHo npoBeAEéHHOro pacyéta B KOHCOAM oTobpasutca coobuienune: “Calculation finished
successfully at "date time".

AHanus pesynomamos

1. Otkpo#Te dann c pesynbTaTtaMu. ITO MOXKHO caenaTb ABYMS Cnocobamu.
Fexum - Pesynstatsl

e Haxmure Ctrl+E.
e B rnaBHoM MeHto Bbibepute Pexxum — PesynbTarthl. l . 4 g H =

HaxmuTe OTKpbITb NOC/IEAHUIA pe3ynbTar. t=0 u s
(= TN Q

2. Otobpasute komnoHeHTy Uz nong nepemelleHUin Ha
MoLeNu.

B nosBuBliemMcs okHe Fidesys Viewer Ha naHenn MHCTPYMEHTOB YCTAHOBUTE C/iefytoLime napameTpbl:

e Tun oTobpaxeHus: NoBepXHOCTb;
e [lone oTobpaxeHus: NepemelleHus;
e KoMmnoHeHTa oTobpaxeHus: Z.
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3. CpaBHute yucneHHoe 3HayeHue MCKOMOTIO
nepeMewenms B Touke (0,1,4) ¢ wucxodHbIM U3
UCTOYHUKA -2.86€e-6

Bbibepute ®unbtp — AndaBuUTHBIN
Ykasarenb — lpoBepbTe pacnonoxenne. Bo Bknagke
CBOMCTBA ANna 3TOro GuAbTpa YCTaHOBUTE Chefytolime
napameTpbl:

e Touka (0, 1, 4);
e Konuyectso Touek: 1;
e Paguyc: 0.

Haxxmute MpumeHuTn.

Hepens ofvexTon

I: budtn:
B test.pod
(Frobeiocaton |

CasicTEa

5 X
*n;.w] & Conooms | % Yaanme | 7 |
r‘:“
EIEI_I_I

Tmmnmmlmmrﬂmuwwmm
Napaserpe cbeper

;".:'51.':-' vee (FECATIE E5C (PERILAGT TEXCTONOE NGNE)

| = cooicrna (Probetocation)

Uewrp [0 1 |4

L

20047.9, 1.05008, 19.9242, -8.63013, 2.015, 0.0764545

0662751, 2.74250e-05, 0.0044418, 0.000205219, 1,.724062-14, -2.64007e-13

k¥

Q.0001 20744, 1, 0

0.0001 20744, 1, 0

0, 1.4

-105220, PREESS, -1.7A511

100128, 105687, 0433444

00078621, 0U00LF2T], 41 6836

-1.082%4e-08, 0, O

5.00034e-08, -1.5047Te-08, -1.49065-06, -3 261656-09, 106634000, 4,048,

MonyyeHHoe 3HayeHue -2.99994-06 otnmyaeTtcs oT Tpebyemoro -2.86e-6 Ha 4.89%.

4. MOXHO MOCMOTpETb, Kak AedopMUpyeTca Teno nog npuaoXKeHHbIM aasneHueMm. [na 3toro Bbibepute

dunbTp OedopmupoBaTtb NO BEKTOPY.

=

VeVBRE

T

Nepeso obbEKTOE

Lﬂ_l.t_—_
AedopMpoBaTe No 1

Bo Bknasnke CBOMCTBA YCTAaHOBUTE C/IeAytOLLME NAPAMETPbI:

e Bekropa: [epemeLieHus;
e MHOXUTENb MacwTaba: 1eb.

BEKTOPY
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B pe3ynbTate oT06pa3uTCca nedopMMpoOBaHHOE Teso.

BbibepeTe ans neopMMPOBAHHOIO BUAA CEAYIOLLME HACTPOMKM OTODPAXKEHUS:

[na Toro ytoobsl MOCMOTPETb HaYasibHYKO MOAENb, MOXXHO HaXaTb Ha 3HA4Y0K @ paooMm c 3TOM MOAENbio B
aepese 006beKTOB.

O Layout #1 X +
& %30 @ | H

2020

L

O6paTnTe BHUMaHME Ha HAaNpPaBNEHWE KOOPAMHATHbLIX OCEN HA KAaPTUHKE.

5. Bbirpysute uncnoBble AaHHbIe.

B rnaBHOM MeHto BbibepuTe Pain — CoxpaHuTb AaHHble n1Mbo Haxmute Ctrl+S. Beegute uma danna (popmat

*.csv), octaBbTe no ymonyaHuioo. Haxxmute OK. CoxpaHéHHbIM ¢ain npeactaBnser cobor obbiyHy Tabnuuy
YMCNOBbIX AAHHBIX, KOTOPYI MOXHO OTKPbITb JI06bIM TEKCTOBbIM peAaKTOPOM.
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Ucnone3osaHue KoOHCobHO20 uHMepgeiica

[ocTpoeHune reoMeTpun, reHepaumio CEeTKM, 3aiaHMe TPAHMUYHbIX YCI0BUIA M MATEPUANIOB MOXHO BbIMOIHUTb C
MCMONb30BAaHMEM KOHCONIBHOIO MHTepdenca. Huxe npuBeféH KOA, MpOrpamMMbl, NMO3BONSHOWMIA BbIMOMAHUTD
Warn OMWCAHHOroO Bbllle PYKOBOACTBA, HEOOXOAMMO TONbKO CaMOCTOATENbHO YyKa3aTb MOJIHbIA NYTb WU
Ha3BaHMWe coxpaHsieMoro daiina.

Mpumep paboyero ckpunTa (dain coxpaHsertca B D;/Fidesys/example.pvd):

reset

set node constraint on

create Cylinder height 4 radius 1

delete volume 1 keep_lower_geometry

delete Surface 2 3

webcut body 2 with plane xplane offset @ preview
webcut body 2 with plane xplane offset ©

webcut body 2 with plane yplane offset @ preview
webcut body 2 with plane yplane offset ©

delete Surface 5 6

move Surface 7 preview z 2 include_merged

move Surface 7 z 2 include_merged

curve 17 18 interval 10

curve 17 18 scheme equal

curve 5 16 interval 20

curve 5 16 scheme equal

surface all size auto factor 5

mesh surface all

list Surface 7 mesh

create material 1

modify material 1 name ‘'material 1'

modify material 1 set property 'POISSON' value 0.3
modify material 1 set property 'MODULUS' value 2e+l1l
set duplicate block elements off

block 1 surface 7

block 1 material 'material 1°'

block 1 element type shell8

undo group begin

block 1 attribute count 2

block 1 attribute index 1 value 0.02

block 1 attribute index 2 value 0.5

undo group end

block 1 element shell order 2

create displacement on curve 17 dof 3 dof 4 dof 5 fix
create displacement on curve 5 dof 1 dof 5 dof 6 fix
create displacement on curve 16 dof 2 dof 4 dof 6 fix
create pressure on surface 7 magnitude 1

bcdep pressure 1 value '-20000%*%z/4'

analysis type static elasticity dim3

calculation start path "D:/Fidesys/example.pvd"

pepakTop XypHana. B nosiBUBLIEMCS OKHE B rMaBHOM MeHI0 BbibepuTe Maitn — OTKpPbITb U OTKPOWTE

E Takke MOxHO 3anyctutb dann Example 5 Static_3D_Shelljou, BbiGpaB Ha NaHenn WMHCTPYMEHTOB
TpebyeMblIi Garn KypHana.
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3apaua ycTomMunBoCcTH (060104EeUHan MOAENDb)

S.P. Timoshenko, JM Manages “Theory of elastic stability” second
edition. Dunod, 1966, 500 pages

Pewaetcs 3apava 06 yCTOMYMBOCTM UMAMHAPUYECKON 06010YKM Mpu
LeWCTBUM  [ABNEHWUs, PaBHOMEPHO pacnpefeneHHoOro no  BCeW
MOBEPXHOCTMU.

leomeTpuyeckas Moaenb 3a4ayuun NpeactaBneHa Ha pucyHke: R = 2 m,
L =2 ™M TonwmHa h = 0.002 M. B Buay cumMmeTpum 3amauu L -
paccMaTpuBaAETCs YETBEPTb LMIMHAPA. 3aKpenieHns Ha npsMmbix AB u -—___________D
CD w3 ycnosui CMMMeETpUKM, PaBHOMEPHO pacnpepeneHHas Harpyska no nosepxHoctu ABCD q =1 «[la.
Mapametpbl MaTepuana E = 200 Ma, v = 0.3.

TpebyeTcst cpaBHUTb NepBble TpU KOIDPUUMEHTA KPUTUUECKOM Harpy3Ku.
Fexum - [eoMeTpuA

Mocmpoerue modenu l . q g n =

1. CospaiTe uMnMHAp pagMycom 2 M C AJIMHOM obBpasytoLei 2
t=0 L

M. = % Sl O

Ha naHenu WHCTpYMeEHTOB BbibepuTe MoOAyMb MNOCTPOEHUS ObtekT - Obvem

06béMHON reoMeTpun (Pexkum — Feometpusa, O6bekT — O6bEM,

Herictene — Co3patb). ” Q r * * g

M3 cnucka reomeTpuyeckux npuMMTMBOB Bblbepute Liunuuap. y A
MocTpoiite, octaensas Kpyr B ocHoBaHuW. 3apaite paguyc 2 wu
BbICOTY 2.

HaxmuTe MpumeHUTb.

Fexiam - MecMeTpMA
2. Monyuute w©3 OOBEMHOIO  LUMAMHAPA  LMAMHAPUYECKYHO

060/104KY. l ' c@ g “ =

Ha naHenu MHCTpyMeHTOB BbiGepuTe Moayib yaanewus obbemos (t=0 % 1r Q
(Pexxum — Feometpus, O6bekT — O6bEM, [lelicTBre — Yaanutb). = !

l/
SR

s 1
O
1

B none ID obbvemMoB BBEOMTE HOMep CO34aHHOro obvema - 1.
MoctaBbTe ranoyky Hanpotue CoxpaHUTb reoMeTpuio 6Gonee @

HU3KOro nopsaaka.

JelCTEME - ¥ 1anTe

a A S = |RE

Haxxmute MpumeHuTn.

@ X ¥
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B pesynbTtate nonyuunu Tpu nnockux Tena Body 1, Body 2, Body 3. 1o 6ynet oTpaxeHo B fepeBe 0ObEKTOB.

MHCTPYMEHTBI

f x

“S|a|@]2| ¥

Texyuusi sua |MonHoe nepeso

Wns |

/| caoiien

® b
EJIQ Mnockme Tena

(= & pody 2 2
@ & Body 3
@ 2 Body 4 4
B35 fpymna

Lo ]

3. Ypanute 6okoBble nnockocti Body 3 v Body 4.

Ha naHenu wHCTpyMeHTOB Bblbepute MoAynb  YyAaneHUs
nosepxHocten (Pexxum — Feometpus, O6bekT — MoBepXHOCTb,
Lenctsne —Ypanutb).

B okHe ID nosepxHocTel BBeanTe HOMepa - 2 3.

Haxmute MpumeHuTnb.

B pesynbtate oT ncxopHoro obbeMa ocTanach Tonbko HOKOBas
unmnmMHagpuyeckas obonovyka pagMycoM 2 M M OJIMHOM
obpaszyloulen 2 M.

Pesaam - MeomeTpia

numns
< | B %

OBekT - MNoEEpXHOCTE

P S| BT
¢ A

AefAcTEWE - ¥aaniTe

a A S = (R B

& %4

3.0cTaBbTe YeTBEPTb 060M0UYKM (CUMMETPUS 334auK). MaHenb KOMaHL F X

Ha naHenu koMaHz Bbibepute MoAynb NOCTPOEHUS O6BEMHOM
reometpun (Pexxum — lFeometpusa, O6bekT — MoBepXHOCTD,
[enctene — Paspes).

M3 cnucka BO3MOXHbLIX BMAOB paspe3oB  Bblbepute
nyHKT KoopauHatHaa [lnockocTb. 3apjante  cnepyrowme
napameTpsbl:

e ID Ten: 2 (teno, kKoTopoe OyAeT pa3pesaHo);
e Paspesartb: [MnockocTb YZ;

e 3HayeHue capura: O;

e Otnevararts.

Haxxmute MpumeHuTnb.

—PexumM - TeaMeTprA
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lNpopenaliTe TO Xe CaMoe, HO B NIOCKOCTU ZX.

e ID 06béMOB: 2 (06bEM, KOTOPLIN ByaeT pa3pesaH);
e Paspe3sartb: [TnockocTb ZX;

e 3HayeHue caBura: 0;

e OTnevatars.

Haxxmute MpumeHuTn.

WrcTpyMerTel [,
S|l |@] 2] ¥l
Tmﬂuﬂmlﬁaﬂmﬂnepem ;I
Wns [
- P Ofbéms

53 Mnocke TENa

B & gody 2

= 2 Body 5

‘® 2 Bodys

Bl 5 Mpynna

1]%_ MDAHIYHEE YCNOBHA
o 43 MaTepvans

-3 HaBope: ysnos

BE roaviemesi croi

[ T ]

‘ T

B pesynbTate ncxopHoe Body 2 B aepeBe 06bekTOB ByaeT nogeneHo Ha Tpu Tena (Body 2, Body 5 1 Body 6).

4. Ypanute Tena 2 u 5. na 3Toro, yaepxusas knasuwy Ctrl, Bbibepute B nepeBe 06bEKTOB 3TV Tena M B
KOHTEKCTHOM MeHI HaxmuTe Yaanutb. B pe3ynbrate oCTaHeTCs 4eTBepTb MepBOHAYaNbHOM 060/104KM

(Body 6):
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N
i [ [
locmpoeHue cemku
1. TocTporite YeTbIpeXYrofibHY0 CEeTKY.

Ha naHenu koMaHg, Bbibepute MoLynb NOCTPOEHUS CETKM
Ha NAOCKOCTH (Pexxum — CeTKa, O6bekT -
MNoeepxHocTHas, [elictBue — UHTepBansbl).

YKaxuTe cTeneHb U3Menb4eHNs CEeTKU:

e BbibpaTb noBepxHocTH: 7;

e Bbibepute cnocob noctpoeHus ceTku: [puMepHbIi
pasmep;

e YkaxuTe npumepHbIvi pazmep: 0.125.

Haxxmute MpumeHuTn.

Pexim - CeTka

-

=0

& &

s 01r
= N
OEbekT EpX¥HOCTHAA

it
A

>~

Fré; @

—| +
% [ o

AercTEME - FHTEpESNE
mia ? 2 @

E¥

-
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Pexum - CeTka
Ha naHenu komaHp BblbepuTe MOAYNb MOCTPOEHUS CETKM Ha

nnockoctn  (Pexxum — Cetka, O6vekt — [loBepxHOCTHas, '
Henctene — MocTpoeHue ceTku).

-

KT - [NoBepXHOCTHEA

e BbibpaTb noBepxHoOCTH: 7;
e Bbibepute cxemy nocTpoeHusi ceTkn: MHOrorpaHHas;

=0 % ;\é.—i Q
YKaxuTe cxeMy NOoCTPOEHMUS CeTKM: = U
Obwe

Haxxmute MocTtpoutb ceTky.

Haxxmute MpumeHuTs. {; i t&l PR
25

Jeicrene - NMOCTPOEHWE CETHM
m 7 2@ R
i

=2
B
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3adaHue 2paHuy4HbIX ycaosuii

1. 3akpenute npamyto AB n3 ycnosuii CMMMeTpUMK.

Ha naHenu koMaHpg Bbibepute Pexxum — IpaHUUHbIE yCnoBus,

O6bvekTt — MNepeMeluenue, eiicteue — Cospathb.
3apaviTe cnepyolme napaMeTpsl:

e ABTOMatuuyeckoe npuceoeHue ID;
e (Cnucok obvekToB: Kpueas;

PexuM - paHUUYHBIE YCNOBWA

ll@@ﬁa
S 1| B

ObwekT - NepeMelleHne

</ W m g4

e ID 06beKkTOB: 5 (MU KNMKHUTE MbILWbIO MO BEPXHEN = | =
NpsAMOM Ha YeTBepTM 060/104KN); v @ a -
e CreneHu cBoboapl: Mepemewenme X, MNMoBopoT Y, = | =p || = E = 'E"‘
MosopoT Z;
G
e Bennuuna: 0. E = 'b a

Haxxmute MpumeHuTs.

N
il
E
%

2. 3akpenute npsmyto CD u3 ycnosuin cummetpun. h

Ha naHenn koMaHn Bbibepute Pexum — IpaHuuHble ycnoBusi, O6bekt — lNepemewenue, [erictBue —
Cospatb. 3apaviTe crenyolme napamMeTpsl:

e ABTOMaTtmyeckoe npucsoenme ID;

e Cnucok obbekToB: Kpueas;

o |ID 06bekToB: 16 (MAN KAMKHUTE MbILWbIO MO HMXKHEN MPSMOM Ha YeTBEPTM 060/10UKM);
o CreneHn ceobopapl: Mepemewenme Y, MosopoT X, MosopoT Z;

e Benunuuna: 0.

Haxxmute MpumeHuTn.

Fexcum - [paHnYHEIe yCNoBKA

'@ﬂﬁﬁ

3. an'IO)KMTe OaBNeHNUE Ha BCHO MOBEPXHOCTb 000/104KM.

Ha naHenn komaHg Bbibepute Pexunm — paHU4HbIe
ycnoBus, O6bekT — JaBnenue, [evicteue — Co3parb. t=0
= ?".’T
3apaiite cnepyowme napaMeTpsl: OBbekT - [aBneHne
e ABTOMaTMueckoe npucaoenue ID; = El_ l:l_lq E ﬂg ﬁ
e Cnncok 06bekToB: [MOBEPXHOCTD;
e ID 06beKTOB: 7 (MM KAUKHUTE MbILLbIO MO v @ a E - .H..
[— 3 = = =
NOBEPXHOCTM 060/104KM);
e 3Hayenue: 1000. E .t) a

HaxmuTe MpumeHUTb.

@

]
il
B
%
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3adaHue Mamepuana u muna sneMeHma
1. CospanTe martepuan.

Ha naHenu komaHg BbiGepute MoAynb 33a4aHMS  CBOWMCTB
matepuana (Pexum — Marepnan, O6vekt — YnpaBneHue
Matepuanamu).  Ykaxute  uMa  MaTepuana Materiall.
MNepeTawmre M3 NeBOM KOMOHKM Haanucb Matepuan [yka B
konioHKy CBOMCTBA MaTepuana. 3aganTe cnefyolmne napameTpbl:

e Mogaynb HOHra: 200e9;
e KoadduumeHT lNyacconHa: 0.3.

Haxxmute MpumeHuTnb.

Fesiam - MaTepiian

&

P =

=0
=]

-

it
MOEE

&
%

OOEEKT - ¥MPABENEHME MaTEpanar

@

& & B E

W Ynpaenenue MatepHanan

? =

CeoicTea | Matepuan 1D
Material 1 1

Yraxume uma Mamepuda...

~ Martepwan yxa

Moayns HOxra

WrmnopTupoeantbil maTepu:

¥rnepoaucran crank
Crane TOCT 4543-71

* ¥npouHenwe i
* TemnepatypHble cBOHCTEA
» TeomexaHuka :
_»_MNpeauarar il

Koadduument Myacc... - Pesuna
Moayne Name Keenap
Moayne casura Tutau
* Marepwan MyHwn-PuenmHa | Ipywt
* Marepwan brefua-Ko
» Marepuan MypHarana
¥ OproTponHbii Marepuan | %Caoﬂr_‘rﬂa Martepuana 3HaueHwe
? TpaHceepcantHo M20TP.. | ~ Material 1
» Obume ~ Marepwan l'yka
> Npounocte Moayne KOura 2e+11
» MnaacTuuHoCcTb Koadpduument Myaccona 0.3




r\?

CAE Fidesys — pykoBoacTBo nonb3oBatens (sepcus 3.0)

2. Co3paiiTe 6nOK OAHOrO TMMNA MaTepuana. Pt - Enaiad

Ha naHenn komaHp BbiGepuTe ™Moaynb 3ajaHusg  CBOMCTB l'
matepuana (Pexum — bnoku, Obvekt — bnok, [eictBne —

& &

06aBUTb CYLLLHOCTL B GJIOK). t=0 N
it yu ) = oS
3apanTte cnepyrowme napameTpol: DEBEKT - BNoK

G <
Q
&

x

DeRcTere - JoSaenTe CylHOCTE B Gnok
gi R

=)
%

e |D 6noka: 1; g

e BbibepuTe 06bekTbl, KOTOPLIE OYAYT 06bELMHEHDI B
610k: [ToBepXHOCTD;

e ID:7 (unu komanpon all). *h
g

Haxxmute MpumeHuTn.

(@ <&

Ha naHenu koMaHp Bbibepute Momynb 334aHUs CBOWCTB
matepuana (Pexum — bnoku, O6vekt — bnok, [eictBue — =
3apatb matepuan).

3. [lpuceoinTe Matepuan 610ky. l .

o
A5

P <
AP
=

3apjanTte cnepyrowme napameTpbl: a

I < o

JeRcTEME - 334aTE MaTepMan

FAEDE
B 2l R

e ID 6noka(oB): 1;
e BbibepuTe 13 cnucka paHee CO3AaHHbIM MaTepuan:

Material 1. ﬁ
o

Haxxmute MpumeHuTn.

4. TlpucBonTe TMN 31EMEHTA. Pexaar - Bnok
Ha naHenu komaHp BblibeputTe MOAY/Mb 3a[aHUS CBOMCTB l . di g‘ =
matepuana (Pexum — Bnoku, ObbekT — bnok, [erictene — Tun t=0
= Ll
3NIeMeHTa). = I: :I' % -
3agaiiTe cnefylolwme napamMeTpbi: OfBerT - Brok

e ID 6noka(oB): 1; g

e Bbibpatb: O60n0uKa;
e [lopsipok: 1.

ACTEME - TN 3NeMEHTS

Haxxmute MpumeHuTn.

=
Y%
_);(_
%@ m »H
&

W <&
2
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3adaHue monwuHel 060/104KU

Pesiiam - Bnioklg

AP < FH <
Ha naHenn komaHg BblbepuTe MOAYNb 334aHUs  CBOMCTB :|

maTepuana (Pexum — bnoku, O6bekT — MapameTpbl 060104€EK). t%ﬂ Id % _):,i_ ol

1. 3apanTte TONWMHY 060NOYKM.

3apjanTte cnepyrowme napameTpbl: CELEKT - MNMapameTpel obonouek:

. 1D Gnoca: 1. FIcx 86

e TonwwmHa: 0.02;
e JkcueHTpucutet: 0.5;

Haxxmute MpumeHuTnb.

3anyck pacyéma
Pexir - HacTpoik pacdeTa

1. 3apawnTte TMN 3apa4u, KOTOpYO TpebyeTcs pewmnTb.
AP £IH =
H 6 .. t=0 Al
a naHenu KOMaHA BblbepuTe MOAYNb HAcTpoek pacyéTa = X< || B
(Pexkum — Hacrpoiiku pacuéra, HacTtpoiku pacuéra —
MoTepsa ycToiunBoctu, MoTteps ycronumsoctn — O6wue). HaCTPpaMKkA pacueTa - MNoTepA YCToMYMBOCTH
4 4 r_-J. I.‘.I ‘IOII %} ﬁ
B none Yucno ¢popm notepu ycTonumBoCcTH BBEAMTE — 3. i - | e
L]
OcTtanbHble napaMeTpbl OCTaBbTE MO YMONYAHUIO. &

MNoTEpA YCTORYMBOCTI - COWwme

& A

HaxmuTe Mpumennts. Haxxmute Havatb pacuer.

2. B nosiBMBLIEMCS OKHe BbiGepUTE OUPEKTOPUIO, B KOTOPOW
OyneT CoXpaHEH pe3ynbTaT, M BBeAMTE Ha3BaHMe (aina.

B cnyyae ycnewHo npoBeaéHHOro pacyéta B KOHCOAM 0ToGpasutca coobuienne: “Calculation finished

successfully at "date” "time”.

AHanus pesynomamos

1. CpaBHUTe MONyYeHHble pe3ynbTathl.
MNepBble Tpu KO3 DULMEHTA KPUTUHECKOM HArpy3Kn BbiBoaaTCS B KOMaHOHYH CTPOKY.

KoMaHaHasA cTpoKa 2 X

Start eigensolver... ;I
Stop eigensalver.

load multipliers{1) = 72,5865

load multipliers{(Z) = 159,23

load multipliers{3) = 292,571

Calculation finished.

Calculation finished successfully at 2014-04-15 12:16:25

Fidesysx»
-
4| | 3

IIHLKUMEHILI:I R Owmbrn [N Wicropus [

100
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CpaBHMTe nony4yeHHble pe3ynbTatbl C pe3ynbTaTtaMun, NpuBELAEHHbIMU B Tabnuue:

N2 | Teop.sHa4eHue FIDESYS

1 72.260 72.5865 0.45%
2 164 835 159.28 3.37%
3 293.040 292.571 0.16%

2. Otkpo#Te dann ¢ peaynbTaTtaMu. ITO MOXKHO caenaTb TpemMa cnocobamu.
e Haxmure Ctrl+E.
e B rnasHoM MeH10 BbibepuTe PacyeT — OTKpbITb pe3ynbTaThbl.
e Ha naHenu koMaHpg Bbibepute Pexxum — Pesynbratbl. Haxkmute OTKpbITH pe3ynbTar.

FexumM - PesynsTaThl

AP <IH -
| B |

1. B noseueeMcs okHe Fidesys Viewer otobpasute dunbtp JedopmMupoBaTbh No BEKTOpY.

[EQCOSOLE -

AedopMipoBaTe No
| BEKTODY

2. B nossuewemcsa dunbtpe OedopmupoBatb no BeKTOpy BO Bknaake CBoiCTBa BbibepuTe cneayoLime
3HayeHus nonen

e Bekropa: Moaa 1: Nepemeluexune
¢ MHoxutenb Macwraba: 0.1

3. OtobpasuTte lNepemelneHns ong moabl 1.

Ha naHenm MHCTPYMEHTOB YCTAaHOBUTE CeayrLlime napaMeTpbl:

2 Moga 1: MepeMeLleHuA - !C',rr-ir-ia *! |

YpoctoBepbTech, 4To B OkHe Ko3ad.samaca otobpa3micsa WMCKOMbIA MepBblit  KO3IDOUUMEHT KPUTUYECKOW
HarpysKku.
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6. [pocMoTp pesynbTata

B pesynbTaTe oTo6pasnTca aecopMmMpoBaHHOe Teno. [ Toro, 4Tobbl NOCMOTPETb HAYabHY MOAENb, MOXHO
HaXkaTb Ha 3Ha4ok ® pagoM c 3Toi Mopenblo B AepeBe OObEKTOB. Ha KapTMHKE HMXKe npeacTaBneHa
nebopMmMpoBaHHas (CN/oWHas cepas 3anMBKa) M UCXO4Has MoAenb (C noneM pacnpenenexus MNepemelneHui

ans mogabl 1).

[epean olibesros & x| O sasket el X -

B b ) ' Tewiel NENHOPEEE R AR RenderViowl © B 0§ %
@  ©fpd o

o L] Sehoprmpossts no paxTopy 1

1 U':Kl-.'*[lﬂ-lr 1O+ eh

-':tm_ iﬂ‘;ﬁpml-:_ o Ynamems b ¢ e
[Piones .. (uascarie Esc ownuper rescioeoe none) |8

: 3 o o i1

| %P CeohcTea (best.pwd) [k

Eddnlves o o AR ;—-‘ 4 K81 480

Mg 1; rlvl."|'u:.m'u|,-|.'l|:|m I't}':n.m_'lplllu':l

7. B dwunbTpe OedopmupoBatb no BeKTOpy BO Bkiaake CBOiCTBa BbibepuTe cCrepylollee 3HadyeHue
nons MNepemeweHus o1s mogbl

e Bekropa: Mopa 2: lNepemeweHne
e MHoxutenb Macwraba: 0.1

8. Otobpasute lNepemelweHna ong Moabl 2.

Ha naHenu MHCTPYMEHTOB YCTaHOBUTE CNeAyOLME NapaMeTpbi:

[ SR neovenem oz Bl e S | EE—

YpooctoBepbTechb, 4TOo B OkHe Koad.zamaca oto6pasmnca WMCKOMbIA BTOPOM KO3POULMEHT KPUTUYECKOW
Harpysku.
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9. [llpocMoTp pesynbTaTa

10. AHanornyHo otobpasuTte lNepemelneHns ong moabl 3, ybeamslumnce, 4to B okHe Koad.3anaca otobpasuncs
TPETUN UCKOMDbIM KOIPDULMEHT KPUTUHECKOMN HArpysKu.
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11. Otobpasute 3D-BMAa Mogenu (06onouka ¢ TONWUHOM). [Ins 3TOro KIMKHUTE MbILWbIO NO HAa3BaHUHKO
ncxonHoro danna B aepese 06beKTOB. [1ocsie 3TOro HaXXMUTE B CTAaHAAPTHOM CTPOKe KHonKy 3D-Bua.

T " Fidesys Viewer 1.0

©aiin  PenaxkTHpoBaTth  Bua  OfbekTel  @WmTpel  MHCOTDYMEHTH!  MoHoWEs
el

leé&|@»e|s(>nl0?)3
| B & £2[@ cvovensane 5 [ —

908V OL

& X | Maer 21X | 4|

@ W Aedopmposats no sextopy3

HomkeH oTkpbITbca Garin *_3D.pvd c 3D-n30bpaxkeHnem obonouku. K atoMy dainy Takke MOXHO NPUMEHSTb
pasnnyHble GUALTPbI M NPOCMaTPUBaTh AeDOPMUPOBAHHDBIV BUA,.

BoibpaB B fepeBe 06bekToB HOBbIV Qain example_3D.pvd oTobpasute onsa Hero dpunetp JedopmupoBatb no
BEKTOpY CO CNeAyoLMMMN 3HAYEHNUSIMU NONEe:

e Bekropa: Moaa 1: Nepemeluexune
e  Muoxurenb Macwraba: 0.1

Ha naHenu MHCTpyMEHTOB BHOBb YCTAHOBUTE CiefytoliMe napameTpbl Ans AedopMUMPOBaHHOIO BUAA:

< [MepemMelleHa 4nA Model 1 j |2 ;I Kosd. 3anaca: I?z. 5865 ‘“Iﬂnsepmnnb ;I

Ha skpaHe oTobpa3utca nepsas dopMa noTepu YyCTOMYMBOCTU, HO 060/104Ka ByAEeT OTPMCOBAHA C TOALLMHOM.
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| Aepeso ofbexTon g x I:IMnkEtﬂX +
B buitin: FE ol HOR ANPLEER A L2408
|
@ L0 e 9 e
ol Lé |ﬂa¢npunp-nn:m. no BeKTOpy 1i
® B test_30.pud
< >

CeoiicTes WrpopHauyun Wenexrop MynsTi-Gnokos
| CeoficTaa g x

|r|m-.u; wes (HEKATHE ESC OYHLLIBET TEKCTOBOE NOAE) |

Bexropa  Mogo 1: Mlepewewenin
MHOKHTENS r %
macimatia (0.1 |

@ [na aBToMaTnMyeckoro NpUMEHEHUA U3MEHEHUN BCeX qJI/I}'IprOB HaXMUTE HAa COOTBETCTBYHLLYHK KHOMKY
ABTOMaTHUYECKH MPUMEHATb UBMEHEHUA Ha MaHENN KOMaHA.

12. BbirpysuTe YnCnOBbIE AaHHbIE. 21
B rnaBHom MeHto BbibepuTte @Paiin — CoxpaHUTb AaHHble Toworrs |5

mmbo Haxmute Ctrl+S. Beeoute mma danna (dpopmat *.csv), I~ Menons3osaTs HaydHsie 060sHaUEHIA

ocTaBbTe Mo ymonyaHuto. Haxkmute OK. B nossuBLiemcs okHe I™ 3anucwisats Bce spenerHble wari

BblﬁepMTe w II'Icne AaHHBIX ;I

e 0O6bepuHeHue noneit: MNone gaHHbIX

CoxpaHéHHbIV dain npeacrasnseT cobor 06bivHYO Tabnuuy
UMCNOBbIX AAHHbIX, KOTOPYK MOXHO OTKpbITb N06bIM

TEKCTOBbIM penaKTOpOM.
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Ucnone3osaHue KoOHCoNbHO20 uHMepgeiica

MocTpoeHne reomMeTpun, reHepaLMIo CeTKM, 3aAaHNE FPaHUYHbIX YCI0BUIM M MaTepUanoB MOXHO BbIMOMHUTb C
MCNONb30BAaHNEM KOHCONBHOrO WHTepdenca. Huwxe npuBenéH Koa NporpamMMbl, MO3BOASKOLWMIA BbINOAHUTD
Warn OMWCAHHOrO Bbllle PYKOBOACTBA, HEOOXOAMMO TOMbKO CaMOCTOSTENbHO YKasaTb MOJMHbIA NyTb M
Ha3BaHMWe coxpaHsieMoro daiina.

Mpumep pabouyero ckpunTa (darn coxpaHsetca B D;/Fidesys/example.pvd)

reset

set node constraint on

create Cylinder height 2 radius 2

delete volume 1 keep_lower_geometry

delete Surface 3 2

webcut body 2 with plane xplane offset @ imprint preview
webcut body 2 with plane xplane offset @ imprint
webcut body 2 with plane yplane offset @ imprint preview
webcut body 2 with plane yplane offset © imprint
delete Surface 5 6

surface 7 size 0.125

surface 7 scheme Polyhedron

mesh surface 7

create displacement on curve 16 dof 2 dof 4 dof 6 fix @
create displacement on curve 5 dof 1 dof 5 dof 6 fix @
create pressure on surface 7 magnitude 1000

create material 1

modify material 1 name 'Material 1°'

modify material 1 set property 'POISSON' value 0.3
modify material 1 set property 'MODULUS' value 2e+11
set duplicate block elements off

block 1 surface 7

block 1 material 'Material 1°

block 1 element shell order 1

undo group begin

block 1 attribute count 2

block 1 attribute index 1 value 0.02

block 1 attribute index 2 value 0.5

undo group end

analysis type stability elasticity dim3

calculation start path "D:/Fidesys/example.pvd"

penakTop XypHana. B nosBuBLIEeMCs OKHe B I1aBHOM MeHH0 BbibepuTe Maiin — OTKPbITb U OTKpOTE

E Takxe MOXHO 3anycTuTb davn Example 6 Stability 3D _Shell.jou, BbiBpaB Ha MaHeNnu MHCTPYMEHTOB
TpebyeMblii Garn KypHana.
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AHanu3s cobcTBeHHbIX YacToT (06bEMHaA Moaenb)

NAFEMS Selected Benchmarks for Natural Frequency Analysis “Simply Supported "Solid" Square Plate”, Test No
FV52.

PewaeTtcs 3apava 0 HaAXoXAEHUM COBCTBEHHbIX 4acToT KBaJJ,paTHOVI
NAaCTUHKMU.

FEOMeTpM‘-IECKaFI MoLeNb 3a4a4n U CEeTKa NpeacTtaBieHbl Ha PpUCYHKeE.

Pasmep mnactmHkn 10 M x 10 M x 1 M. PebpaM HWxHel rpaHu
NNACTUHKM 3anpeleHo nepeMelleHne BAoAb ocu Z. [lapameTpbl
maTtepuana E = 200 Ma, v = 0.3, p = 8000 kr/m>.

TpebyeTtcs cpaBHUTb HeHyNeBble COBCTBEHHbIE YacTOThl € 4 no 10.

MocmpoeHue modenu

1. Co3paiiTe NNacTMHKYy.

Ha naHenn komaHp BbibepuTe MOAYyAb MNOCTPOEHUS OOBEMHOM
reometpum (Pexxum — leometpusa, O6bekt — O6BLEM, [eicTBne —

Co3parb). M3 cnucka reoMeTpUYecKmx NpUMUTUBOB Ei Q /- * * g|

Bbibepute Mapannenenunen. 3agarite pasmepbl 610Ka:

e X (wupuHa): 10; _‘y _A

e Y (BbicoTa): 10; —OeficTene - Co3aaTs

e Z(rnybuHa): 1. : =
|"I =R
Haxxmute MpumeHuTs. @ ‘ K Y

lMocmpoeHue cemku

TpebyeTca nocTpouTb ceTKy M3 4*4*1 nUHENHbIX reKkcasapanbHbix [ ©om -CeTka

3/1EMEHTOB, KaK MOKa3aHO Ha PUCYHKE C MOCTaHOBKOW 3a4auMn. l ' ‘fé g n = |
1.Ha naHenun koMaHpg, BbibepuTe MOAY/b MOCTPOEHUS CETKU HA KPUBbIX t=0 I r % @ Q
(Pexxum — Cetka, Ob6bekt — Ha kpusbix, [evictBue — lMocTpoeHue &
CeTKH). —OfbekT - Ha KpuBbix
YKauTe cTeneHb U3MeIbYEHUS CETKM: @ <> f‘ * % i
e Bbibop kpuBbix: 12345 67 8 (4epe3 npobenbi); ciia = ﬂg — + &
e Boibepute cnocob nocTtpoeHus cetkm: PaBHOMepHO; -
e BbibepuTe napameTpbl pa3buenus: MHTepean; _ﬁ; ﬁ HE

e VHTepBan: 4 (CM KapTUHKY).

Haxmute MpUMeHUTD. B, @ 2| @ ‘ x‘ H|

1+
100
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2. Ha naHenu KkoMaHp BbliGepuTe MOLYNb MOCTPOEHWUS CETKM HA
KpuBbIX (Pexxum — Cetka, O6bekT — Ha kpmBbix, [eictBue —

—PesuM - CeTka

MocTpoeHue ceTkm). l . '@ g n = |
YKaxuTe CTeneHb U3MeNbYeHns CEeTKU: t=0
= | o/ % @ QK
e Bbibop kpuBbix: 9 10 11 12 (4yepe3 npobenbi); —OfbekT - Ha KpHBbix
e Bbibepute cnocob noctpoeHuns ceTku: PaBHOMEpPHO; -
e Bbibepute napametpsl pasbuenus: UHTepBan; g <> f * “ e
e Wutepsan: 1.
dnAl—+ D

Haxmute MpumMeHnTs. %; ﬁ HH
~AeiicTene - MocTpoerue ceTi
a2 2@ @A

3. Ha naHenu komaHpg BbibepuTe Moaynb MOCTpoeHuss o6béMHoM ceTkn (Pexum — Cetka, O6bekT —
0O6beMHag, [evictBne — MocTpoeHue CeTKMm).

—Pesam - CeTka

e Bbibepute 06bEMbI (YkaxkuTe ux ID): 1 (unu komaHgow all);

e BbibepuTe cxeMy NOCTPOEHUS CeTKM: ABTOMATUYECKM. l . '@ g n |

HaxmuTe MpumeHnTb CXEMY. =

HaxxmuTe MocTpoutb ceTky. —OfbexT - OfbeMHas

ol
a =
+

28
B
&
v
®|®
3

-l
il
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3adaHue 2paHuy4HbIX ycaosuii
1. 3akpenuTte pébpa HWXHEN rpaHn B HanpasneHumn Z.

Ha naHenu komaHg Bbibepute Pexxnum — FpaHuuHblie ycnoBusi, O6bekT
— MNepemewenne, [eiictBue — Co3patb. 3apanite ciepylolme
napameTpbl:

e ABTOMaTtMuyeckoe npucsoenme ID;

e (Cnucok obbekToB: Kpugas;

e ID obbekToB: 5 6 7 8 (Yepe3 npobensl);
e Crenenu ceobogpi: Mo Z;

e Bennuuna: 0.

Haxxmute MpumeHuTs.

3adaHue Mamepuana u muna snemMeHma

1. CospanTe mMatepwman.

Ha naHenu komaHp BbibepuTe MOAynb 33a4aHMs CBOMCTB MaTepuana
(Pexxkum — Marepuan, O6bekT — YnpaBneHue matepuanamm). YkaxuTe

umMs matepmana Materiall.

MepeTawmTe M3 NeBOM KONOHKM Haanucb Matepman yka B KOMOHKY
CBoricTBa MaTepuana. 3agaliTe cnefylme napameTpbl:

e Mopaynb OHra: 2.1el1;
e KoadpduumeHnt MNyaccoHa: 0.3;
e [lnotHocTb: 8000.

s 4w m g &
YL 24 - 4
IEIEEEE:
X IEAR AR

|
B
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e Haxmute MpUMEHUTD.

Y YnpaeneHwe matepuanami 7 b4
CeolicTea * | Marepuan D VIMROPTUPOBaHHLIT Mateph:
Moayne HOnra Material 1 1 ¥rnepoamcran crans
KoadduumenT Myacc... Yiaxcume uma Mamepua... Crane TOCT 4543-71
Moayns flame Peauna
Moayns casura Keenap
> Marepwan Mymu-PupamHa Tutan
> Marepwan breifua-Ko TpyHT
> Marepwan Myprarana
» OpToTpOnHBIA MaTepuan

» TpaHcBepCankHO W3OTP... CroiicTea MaTepuana 3nauenue
v O6uwpwe v Material 1
MaoTHoCTL v Marepuan Nyxa
KoaddrUMEHT NOCTORKH. .. Moayne Hwura 2e+11
KoaddpuuwenT maccoso... Koadduument MNyaccona 03
Koadduument aemndup... v Obwwe
> MpoukocTs MnotHocTs 8000
> MnactMuHoCTs
> ¥Ynooumewwe YU
2. Co3paiite 6nOK OAHOrO TMMNA MaTepuana. e
Ha naHenn komaHg Bbibepute Moaynb 3a4aHNS CBOMCTB MaTtepuana ‘ ' 1@ u n =y |
(Pexkum  — bnoku, O6vekt — bnok, [elictene — Jo6aButb =0
CYLWHOCTb B 610K). é |:{ @ @ 'O}
3apavite cnepyrumne napaMeTpbl: —OfexT -Bnok
e |D 6noka:1; G I Q * g @

e Bbibepute 0bbekTbl, KOTOPLIE OYAYT 06bEAMHEHBI B BM10K:
O6bEM; -

e ID:1 (unn komanpoii all). h :d g ﬂ a ‘E
=

HaxxmuTe MpUMeHUTD. gE ‘ IE

3. [lpuceorTe Matepuan 610ky.

Ha naHenn komaHp, BbiGepuTe MOAY/b 33ahaHMs CBOMCTB MaTepuana
(Pexxum — Bbnoku, O6bekT — Bbnok, Jeiicteue — 3apaTb MaTepuan). ‘

3apanTe cnepyrowme napameTpobl: =

e ID 6noka(oB): 1;

e BbibepuTe u3 cnucka paHee co3paHHbIM MaTepuan: Material 1. |W jE

Haxxmute MpuMeHuTb. —[eAcTEME - 3808TE MAT

][5
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4. T[lpuceonTe TMN 31EMEHTA.

Ha naHenu komaHp Bbibepute MoAynb 3adaHus CBOMCTB MaTepuana

(Pexxum — Bbnoku, O6bekT — bnok, elicteue — Tun anemMeHTa). ‘ . ‘é g =
. t=0 @ o

3apaviTe cnepyolme napaMeTpsl: = |£

o |D 6noka(os): 1;

e Bbibpatb: O6beMHOE Teno; |a I
Mopsagok: 2.

Haxxmute MpumeHuTnb.
jriEedin J-
'E

%|$ | |wm | |p [
&l
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3anyck pacyéma

1. 3apawnTe TMN 3apa4M, KOTOpYO TpebyeTcs peLwmnTb.

Ha naHenu komaHa Bbibepute Moaynb HaCTpoek pacyéTa (Pexum —
HacTtpoitku pacyéra, Hactporikn pacyéta — MopanbHbl aHanus,
MopanbHbivi aHanu3 — O6wue).

3apjanTte cnepyrowmMe HaCTPOMKK:

e PasmepHocTb: 3D
e WHtepsan: 20 - 250.

Haxxmute Mpumenutb. Haxkmute Havatb pacyér.

2. B nosBuBlUEMCS OKHE BbibepUTE OMPEKTOPUIO, B KOTOPOW
OyneT COXpaHEH pe3ynbTaT, M BBeAMTE Ha3BaHMe (aina.

3. B cnyyae ycnewHo npoBeaéHHOro pacyéta B KOHCOAM oTobpasutcs coobuwenune: “Calculation finished
successfully at "date time”", a Takke OyayT BbiBeAeHbl TpebyeMble 3HaYEHMS COBCTBEHHbIX 3HAYEHUM U

4acToT.

AHanus pesynomamos

1. CpaBHUTE MoNyYyeHHble pe3ynbTaTbl B KOMAHAHOW CTPOKE C pe3ynbTaTaMu, NPpUBEAEHHBIMK B Tabnuue.

Ne NAFEMS FIDESYS

Value, Hz Value, Hz Error
4 44.762 44.796 0.1%
5 110.52 110.54 0.0%
6 110.52 110.54 0.0%
7 169.08 169.10 0.0%
8 193.93 193.92 0.0%
9 206.64 206.64 0.0%
10 206.64 206.64 0.0%

2. Otkpo#Te dain c pe3ynbTaTaMu. ITO MOXKHO CAeNaTh TpeMs cnocobamu.

e Haxmure Ctrl+E.

e B rnasHoM MeH10 BbibepuTe Pexum — PesynbTtatbl. HaxxmMuTe OTKpbITb NOCNEAHUI pe3ynbTar.
e Ha naHenu koMaHpg Bblbepute PesynbTatbl. HaxkmmTe OTKpbITh pe3ynbTarhbl.

3. MOXHO nocMoTpeTb, Kak AedopMupyeTcsa Teno.

[ng storo Bbibepute GunbTp JedopMupoBaTh N0 BEKTOPY.
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|9V PBO L0 ¢

yLﬂ_hf_—.
Oepeso obbexToE NedopMaposat no 1L
| BEKTODY |

e Bekropa: CobcTBEeHHOE 3HaUeHWe_# (# 03Hayaem HoMep COOCMBEHHO020 3HAYEeHUS]),

e  MHoxutenb Macwrtaba: 700.

B pesynbraTte oT0bpasutcs nedhopMmpoBaHHoe Teno. a9 Toro Yytobbl NOCMOTPETb HavyabHY MOAEb, MOXHO
HaXaTb Ha 3HA4YoK psaoM ¢ @  3TOM Mopgenbld B gepeBe o00bekToB. Ha  kapTuMHKkax

HW>xe
npeacrtaBsieHa ,D,ed)OpMMpOBaHHaH MOZeNb B 3aBMCMMOCTM OT COBCTBEHHOMO 3HAYEHUS.

4 cobcTBeHHas GopMa 5 cobcTBeHHas dpopma

2 G

6 cobcTBeHHas hopMa

7 cobcTBeHHas popma

2 B

8 cobcTBEHHas dpopMa

9 cobcTBEHHas dpopMa

A oK

— , 182 -
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10 cobcTBeHHas popma

A

Ucnonb3loeaHue KOHCOIbHO20 UHMepgeiica

MocTpoeHne reomMeTpun, reHepaumio CeTk1, 3a4aHNe TPAHUYHbBIX YCIO0BMI M MAaTEPUANOB MOXHO BbIMOMHUTD C
MCNONb30BAaHNEM KOHCONMBHOrO UHTepdenca. Huwxe npuBenéH Koa NporpamMMbl, MO3BOASKOWMIA BbINOAHUTD
Warn OMWCAHHOrO Bbllle PYKOBOACTBA, HEOOXOOMMO TONbKO CaMOCTOATENbHO YyKas3aTb MOJIHbIA NYTb WU
Ha3BaHMWe coxpaHsieMoro daiina.

Mpumep paboyero ckpunTa (davn coxpaHserca B D;/Fidesys/example.pvd):

reset
set node constraint on
brick x 10 y 10 z 1

curve 1 2 3456 7 8 interval 4
curve 1 2 345 6 7 8 scheme equal
curve 9 10 11 12 interval 1

curve 9 10 11 12 scheme equal

volume 1 scheme Auto

mesh volume 1

create displacement on curve 5 6 7 8 dof 3 fix ©
create material 1

modify material 1 name 'Material 1'

modify material 1 set property 'POISSON' value 0.3
modify material 1 set property 'MODULUS' value 2e+11
modify material 1 set property 'DENSITY' value 8000
set duplicate block elements off

block 1 volume 1

block 1 material 'Material 1°

block 1 element solid order 2

analysis type eigenfrequencies elasticity dim3
eigenvalue find 10 smallest

calculation start path "D:/Fidesys/example.pvd"

Takke MoxHo 3anyctutb dann Example 7 EigenValues_3D.jou, BbiGpaB Ha naHenu WMHCTPYMEHTOB
E penakTop XypHana. B nosBuBLIeMCS OKHe B raBHOM MeHIo Bbibepute Main — OTKPbITb M OTKPONiTE
TpebyeMblii Gain xXypHana.
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AHanu3 cob6cTBEHHbIX YacToT (060n104eYHas MOAEeNb) B c

NAFEMS-Glasgow, BENCHMARK newsletter, Report No. E1261/R002, “Free
Vibrations of a Simply-supported Thin Square Plate”, February 1989,
p.21.

Pewaetcs 3agaya 0 HaxoXAeHMM COOCTBEHHbLIX YACTOT KBagpaTHOM
NAaCTUHKM.

Pasmep nnactuukn 10 m x 10 ™m, TonwmHa 0.05 m. Bceit nnactuHke
3anpeLeHo nepemelleHne Bosb ocel X n Y n BpalleHMe BOKpPYr OCu
Z. Bcem pébpam 3anpeleHo nepemelleHmne Boonb ocu Z. Pébpam AB un
CD szanpeweHo BpalleHune Bokpyr ocu X, pébpam BC u AD - Bokpyr
ocu Y. MapameTpsl MaTepuana E = 200 Ma, v = 0.3, p = 8000 kr/m>.

[>
o

TpebyeTcs cpaBHUTb COBCTBEHHbIE YacToTbl € 1 no 8.

MocmpoeHue modenu

1. CospaiTe NNacTUHKY.

Ha naHenu koMaHz Bbibepute Moaynb NOCTPOEHUS 06bEMHOM reomeTpun (Pexkum — FeomeTtpus, O6bekT —
MNosepxHocTb, Oevicteue — Co3parts).

M3 cnucka reoMeTpuyYeckux NnpuMUTUBOB BbibepuTe MpsMoyronbHUK. 3aaaiTe pasmepsbl 610ka:

e LUupuHa: 10;
e PacnonoxeHue: Z-nnockocTb.

Haxmute MpumeHuTnb.

PexKM - MeoMeTpHA

L9 < FPH <
| By % &
- Mo

ObbekT

NSRS NI

BEPXHOCTb
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locmpoeHue cemku

Pexum - CeTka

1. TpebyeTcs nocTpouTb CETKY M3 32*32 NUHENHbIX

KBagpaTHbIX 3/1EMEHTOB, KaK MOKa3aHO Ha PUCYHKe C ' q g =y
NOCTaHOBKOM 3a4auM.
t=0 ’
= ~
Ha nanenu komaHpg Bbibepute MOAy/b MOCTPOEHUS CETKMU Ha
kpmBbix (Pexxum — Cetka, O6bvekT — Ha KpumBbix, [lelicTBre — OBBEKT - Ha KpUBBLX

MocTpoeHue cetku).

YKaxkute cTeneHb n3aMenb4eHns CeTKu:

i
X R
L
+

>N
|

e Bnibop kpuBbIx: all;

e BbibepuTe cnocob noctpoeHust cetkn: PaBHOMepHO;
e BbibepuTe napametpbl pasbuenus: UHTepean;

e WHTepBan: 32 (CM KapTUHKY).

F o ¢

BHe - NOCTpOeHWE CETHK

P2 B R M

Haxxmute MpumeHuTs.

EF Y + @

Haxxmute Moctpoutb ceTky.

2. Ha naHenn KkoMaHA BblibepuTe MOAyAb MNOCTPOEHMUS
nosepxHoctHon cetkn (Pexxum — Cetka, O6bekt —
MoeepxHocTHas, [elicteBue — lMocTpoeHue ceTku). '

Pexum - CeTKa

all); =
e Bbibepute cxeMy noctpoenmnsa ceTku: ABToMaTuyeckas. Ofbe

Haxxmute MpumeHUTb cxemy.

e Bbibepute 06bEMbI (ykaxuTe ux ID): 1 (Mam KoMaHzoM t=0 % s ol

Haxxmute MocTpoutb ceTky. ¢ | ﬂ, o—
&

JencTeune - MNocTpoeHKe CeTKK
m 2@ R
5 m ]
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3adaHue 2paHuy4HbIX ycaosuii

1. 3akpenuTe BCHO NNACTMHKY B HanpasneHuax X u Y, a Takxe PeshM - TpaHHUHblE YCNOBMA

BOKpYr Z.
& P =

Ha naHenn komaHpg Bbibepute Pexunm — [paHWUHble yCnoBwms,

~ @

N t=0 o
O6vekT — lMNepeMeleHne, Oenctene — Co3natb. = iy cl
3apaiiTe ciepyloLMe napamMeTpbl: O6uexr - MNepemellietne
IR(EET Wy
e ABTOMaTtuueckoe npucsoenue ID; =| = — ﬂg ‘*‘
¢ (Cnucok obbekToB: Y3en;
’ v @ = c
e |ID obGbekToB: all; = | = m = 'H"
e (Crenenu ceoboppl: Mo X, Mo Y n Bokpyr Z;
e Bennuumnua: 0. E a

Aeiictemre - C
Haxxmute MpumeHuTnb.

2. 3akpenuTe BCe pébpa B HanpasneHuun Z. h ﬁ R

Ha naHenu komaHpg Bbibepute Pexxum — IpaHuuHble ycnosus, O6bekT — lMNepemeluenune, [eictene — Co3aaTb.
3apjanTte cnepyrowme napameTpbl:

T

|

e AsTOMaTtMuyeckoe npucsoenue ID;
e Cnmcok obbekToB: KpuBble;

e |D obbekToB: all;

o Crenenu cBoboapl: Mo Z;

e Bennuuna: 0.

HaxmuTe MpumeHUTb.
3. 3akpenwute p€bpa AB n CD Bokpyr X.

Ha naHenu komaHg BbibepuTe Pexunm — IpaHuuHble ycnoBusi, O6bvekt — Mepemelwwenune, [elictBue —
Co3patb. 3apanTe cneayowme napaMeTpbl:

e AsTOMaTtMyeckoe npucsoenue ID;
¢ Cnmcok obbekToB: KpuBble;

e |ID obbekToB: 2 4 (4epe3 npobenbl);
o (CreneHu ceoboppl: Bokpyr X;

e Bennuuna: 0.

Haxxmute MpumeHuTn.
4. 3akpenuTe pébpa BC n AD Bokpyr Y.

Ha naHnenu komaHg Bbibepute Pexunm — IpaHuuHblie ycnoeusi, O6bekt — lMepemewenune, [elictBue —
Cospatb. 3apaviTe cefyoLlmMe NnapamMeTpsl:

e AsTOMaTtMuyeckoe npucsoenue ID;
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]

e Cnmncok ob6bekToB: KpuBble;

e |ID obbvekToB: 1 3 (4epe3 npobenbl);
e CreneHu cBo60abl: BokpyrY;

e Benuuuna: 0.

Haxmute MpumeHuTn.

3adaHue Mamepuana u muna 3fieMmeHma

1. CospaliTe Matepuan.
Pexaam - Matepian

Ha naHenu komaHp BbibepuTe MoAy/nb 33a4aHMS CBOWCTB l .
maTtepuana (Pexum — Matepuan, O6bekT — YnpaBneHue

& Pl <
maTtepuanamm). t=0 A
= LT Q
OBLEKT - ¥MpSENEHWE MaTEKMANSMI

MepeTawuTe U3 NeBOW KOMOHKM Haanucb Matepuan lyka B ’;h Q G i i=
konoHky CBovicTBa MaTepuana. 3apgailte  cegyowme

napameTpbl:

Ykaxute umsa Matepuana Materiall.

e Mogaynb OHra: 2.1el1;
e KoadduumeHt lNyaccoHa: 0.3;
e [lnotHocTb: 8000.

Haxxmute MpumeHuTs.

W ¥npaenesue matepnanani ? *
;Caoﬁﬁsa Matepwan 1D {Hunopmpnaanuuﬁ Marepuan [
v ¥npyrocts Materiall 1 ; ¥rnepogvcran cTans
| > Marepuan Myxa | Yiaxume ums momepuana Crane FOCT 4543-T1
I ¥ Marepran MyHu-PuBauHa PearmHa
e' » Marepwan Brefiua-Ko Kegnap 2
> Marepuan Myprarana Tutad

| > OproTponHuii Matepuan | MpyHT

I ¥ TpaHCcBEpCaANLHO UIOTROMHEIA M. '

v OBuyme ! ,
MnotsocTs ' i
Koad$rumeHT NOCTORHHOND QM. :

Ko3hdUUHMeHT Maccosoro aemnd... : ]

] || CBo#cTBa MaTEpHaNa JHaueHwe |
Koad@uumeHT aeMmnduposasvs ... | ) i
|- i || Materiall |
| M |~ Marepuan Nyka

| » ¥npounenue i MR e cexli

i ; Koaddungment Myaccosa 03 :
| » TemnepatypHbie CBOHCTBA - 06 |
| | wime |
| » TeomexaHWka |

| | MaoTHoCTL 8000

|+ MNpegHarar |
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2. Co3paiite 6nOK OAHOrO TMNA MaTepuana.
Pexdanm - Enoki

Ha naHenn «komaHp Bbibepute MOAyNb 33adaHUs CBOWCTB
matepuana (Pexum — bnoku, Obvekt — bnok, [eiictBue —

<
&1 &

TH <
[o6aBUTb CyWHOCTb B 6N10OK). t=0
= 7R
3apanTe cnepylowme napameTpsl: OBveia - ENoK
e ID6noka: 1; g I {} %
e Cnucok cywHocTen: [MoBepxHOCTb; * a
e |D:1 (unn komanpon all). AeicTeME - A003EMTE CYLUHOCTE B GNokK
Haxxmute MpumMeHnTs. h Q. g ﬂ a ‘E
o B8 s R E

3. [lpuceoinTe Matepuan 610ky.

Pexiam - Bnokld
Ha naHenn komaHp BbibepuTe MOAOyNb 334aHUS  CBOWCTB '

matepuana (Pexum — bnoku, O6bvekt — bnok, [eictBue —
3apatb matepuman).

t=0

& &

3apaiiTe cneaylolmMe napaMeTpbi:

OBtekT la]

=

GH <
-EBEn
JeRcTEME - 3343TE MaTepMan

O [ial
R

Q
%

e ID 6noka(os): 1;
e BbibepuTe 13 cnucka paHee CO3AaHHbIM MaTepuan:
Material 1.

Haxxmute MpumeHuTn.

°Q W
(% <&
¥

&
s

4. T[lpuceonTe TMN 31EMEHTA.
Fexam - Enoki

Ha naHenn komaHg BbibepuTe MoAyNnb 334aHUS CBOMCTB
y =
mMaTepuana (Pexum — bnoku, O6vekt — bnok, Jencreue — Tun
3/1eMEHTa). t=0 “is
= H @ i~ Q
3apaviTe cnepyoLliMe napameTpbl: (T gy o
e ID 6noka(oB): 1; g I <‘;> * g @_
e Kareropus: O6onouka;
e T[opsapok: 1. AelicTEME - TN 3NEMEHTS
Haxxmute MpumeHuTnb. ‘h ‘d. g ﬂ & ‘E
s BB 2 R
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3adaHue moawuHbl 060/104KU
1. 3apavTe TONWMHY 060N04KM.

Ha naHenu «komaHp BbiGeputTe MoAynb 334aHMS  CBOWCTB
matepuana (Pexxum — bnoku, O6vekt — lMapameTpbl 060no4ek).

3apanTe cnepyowme napameTpsbl:
e ID6noka: 1;
e TonwuHa: 0.05;

e JkcueHTpucuter: 0.5.

Haxxmute MpumeHuTnb.

3anyck pacyéma

1.3apanTe TMN 3agaumn, KOTOpyLo TpebyeTcs pelnTsb.

Ha naHenu komaHp BbibepuTe Moaynb HacTpoek pacyérta (Pexum
— Hactporikn pacuyérta, Hactpoiku pacuyéta —MopanbHbln
aHanus, CobcTBeHHble yacToTel — Obwue).

OcTtaBbTe BCe NapaMeTpbl MO YMOMYAHMUIO.

Haxxmute MpumeHuTs.

Haxxmute HauaTtb pacuyér.

Pexiara - Bnoki

< PH =
| | By | % | &

CErekT - NapamaTpel odonoue;

NS EIEN

Peziar - HacTpoik pacyeTa

AFZLIH <

= X R

& &

HacTpoikid pacyeTa - MoganeHER SHaNW=

[
S L0l b
T 7 | @

MoAaneHLI aHanKs - OEwme

b | | £

2. B nosiBuBlIEMCS OKHe BblbepuTe OMPEKTOPUIO, B KOTOpPOM OyAeT COXpaHEH pe3ynbTaT, M BBeOUTE

Ha3BaHWe daina.

3. B cnyyae ycnewHo npoBenéHHOro pacyéra B KOHCOAM oTobpasutca coobueHue: "Calculation finished
successfully at "date” "time", a Takxxe 6yayT BbiBeAeHbl TpebyeMble 3HAaYEHMSI COOCTBEHHbIX 3HAYEHUI U

YacToT.
 KoMaHOHaR cTpoka
FidesysCalc parse fcdore
ET
Mumber  EBgenfrequency
1 2.379045 Hz
2 5.963525Hr
3 5963525 Hr
4 9.544129 Hr
5 11993268 Hr
& 11993268 Hy
7 15.567361 Hz
a8 15.567361 Hz
9 20.553239 Hz
10 20553239 He
Case 1. Done. Successfully.
Calouiation finished,
Calouiation finished successfully at 2018-09-27 17:19:38
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;4chnL3;nﬂﬂmnbnnanaoe
1. CpaBHUTE NonyyYeHHble pe3ynbTaTbl C pe3ynbTaTaMu, NPUBEAEHHBIMU HA PUCYHKE.
OTkpoiiTe daiin ¢ pe3ynbTaTaMu. ITO MOXHO CAeNaTb ABYMS CNocobamu.
e Haxmure Ctrl+E. Pexum - PE3ynbTaThl

e B rnasHoM MeHi0 BbibepuTe Pexxum — Pesynbrarbl.
Haxkmute OTKpbITL NOCAEAHUA pe3ybTar. l

t=0 ]
2. MoxHO nocMoTpeTb, Kak gedopmupyetca Teno. [nsg atoro = H % 'E?i' Q

Bblbepute dunbTp MedopMupoBaTb NO BEKTOPY.

B0 BOAL S 2

Nepeso ofbexToBE ﬂe¢mpﬂupcBaTbnul
| BEKTODY

Bo Bknagke CBOWMCTBa YCTaHOBUTE CiedyioLine napaMeTpsl:

e Bektopa: Moga 1 (2.38Iu): MepemeweHue;
e  MHoxuTenb Macwtaba: 200.

B pesynbTtaTte oT0bpasutcs nedhopMmpoBaHHoe Teno. [ag Toro 4ytobbl NOCMOTPETb HaYyabHY MOAENb, MOXHO
HaaTb Ha 3Ha4oK ® panoMm c 3ToM MoAeNbio B AepeBe 06bLEKTOB.

3. Otobpasute 3D-Bua Mopenn (obonoyka C TOAWMHOW). [ns 3TOr0 KAMKHWUTE Mbllbl MO HA3BaHWIO
ncxogHoro daina B aepese 06beKTOB. [1oc/e 3TOro HaAXXMUTE B CTAaHAAPTHOM CTPOKe KHonKy 3D-BuA.

LomkeH oTkpbITbcs darn * 3D.pvd ¢ 3D-u3o06paxeHnemM obonouku. K aToMy dainy Takke MOXHO NMPUMEHSTD
pa3fnyHble GUALTPLI M NPOCMATPUBATL 4ePOPMUPOBAHHLIN BUA.
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®aiin  Pepaktuposate Bug  OBvextel  @uabtpel  MHctpymentsr  Momouge

R BROOaFF 0P KAPDMB w1 wemb
H I& ﬂﬁﬁzﬁi%\omalumm:n@ ~ | [cyma 2l | * Inosepxriocts c pepam | Ex:’qugﬁﬁz
EO0OPROL Lo ¥ %

Aepeso obbexTos & X DOlayout#1X +
ﬁ builtin: &0 NEE
B example.pvd
AedopmaLus no BeKTopy
@ example_3D.pvd

‘ WarpByVector1

L Y

CsoiicTBa Wrdopmawa

Ceoiictea 8 x
= Mpumernts | () CBpooiTs [ K Yaanus H ?
IHOHCK e {_HE."{&THE Esc ounwaeT TekcTosoe HOHE;‘ I

I— Ceoiictea (WarpByVector1) |\[§‘ o [@][2
BexTOopa  Mopa 1 (2,38 My): Mepemewerits

i | x

l = Npocmorp (UnstructuredGric |\[§‘ I
MPeACTaBNeHHE | MogepxHocTb ¢ pEbpami

Packpacka

| © Mona 1(2.38 r): Nep v ‘ Cvma v

Cranspnas packpacka
KapTa ckanspos
VIHTEpnonMpoBaTs ckanapsl A0 0ToBpaXeHns

s A S

Ucnonb3loeaHue KOHCONbHO20 UHmMepgeiica

MocTpoeHne reomMeTpun, reHepaLmo CeTKM, 3aAaHNe FPaHUYHbIX YCI0BUIM U MaTepUanoB MOXHO BbIMOMHUTb C
MCNONb30BAaHNEM KOHCONBLHOro UHTepdenca. Huwxe npusenéH Koa NporpamMMbl, MO3BOASKOWMIA BbINOAHUTD
Warn OMNMWCAHHOrO BbIlE PYKOBOACTBA, , HEOOXOAMMO TONbKO CAMOCTOATE/NIbHO YKasaTb MOMHbIA NyTb U
Ha3BaHMWe coxpaHsieMoro daiina.

Mpumep paboyero ckpunTa (dan coxpaHserca B D;/Fidesys/example.pvd):

reset

set node constraint on

create surface rectangle width 10 zplane

curve all interval 32

curve all scheme equal

surface 1 scheme Auto

mesh surface 1

create displacement on node all dof 1 dof 2 dof 6 fix @
create displacement on curve all dof 3 fix ©

create displacement on curve 2 4 dof 4 fix ©

create displacement on curve 1 3 dof 5 fix ©

create material 1

modify material 1 name 'Materiall’

modify material 1 set property 'MODULUS' value 2e+l1l
modify material 1 set property 'POISSON' value 0.3
modify material 1 set property 'DENSITY' value 8000
set duplicate block elements off

block 1 add surface 1

block 1 material 'Materiall’
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block 1 element shell order 1

block 1 attribute count 2

block 1 attribute index 1 value 0.05

block 1 attribute index 2 value 0.5

analysis type eigenfrequencies dim3 preload off
eigenvalue find 10 smallest

calculation start path 'D:/Fidesys/example.pvd’

Takke MoxHO 3anyctute dann  Example 8 Eigenvalue 3D Shell jou,
E WMHCTPYMEHTOB PefaKTop XypHana. B nogsuBwemcs OkHe B rnaBHOM MeHK Bbibepute MPain —

OTKpbITb M OTKpOMTE TpebyeMbili dhain xxypHana.

BbiOpaB Ha naHenwu

3apava TennonpoBoaHOCTU (06BEMHaAA Moaenb, paboTa ¢ AByMSA 610KaMm)

PaccmaTpuBaeTcs TpEXMepHas 3afadya O MojoM LUMAMHAPE, CAENAHHOM U3 ABYX
MaTepPUanoB, Ha BHYTPEHHIOW WM BHELIHIOW MOBEPXHOCTb KOTOPOro AencTByeT
KOHBEKLMS.

FEOMETqueCKaH MOA4eNb 3a4a4M npeactaBsieHa Ha pUCyHKax:

BHyTpeHHUI pagnyc umnuuapa Ri= 0.30 M, cpeaHuin pagmyc umnmHapa (B Mecre

cMeHbl MaTepuana) Rm = 0.35 M, BHewHui pagunyc umnmHapa Re = 0.37 m.

Ha BHyTpeHHei MNOBEPXHOCTM  UMAMHAPA MNPOUCXOAWUT  KOHBEKTUBHbIN

TennoobmeH c Temnepartypor BHewHel cpepl Ti = 70 °C u koapduumeHToM hj =
150 Bt/m?/°C. Ha BHeluHEN NOBEPXHOCTU UMAMHAPA NPOUCXOAUT KOHBEKTUBHbIN

TennoobmeH ¢ TemMnepatypoi BHewHel cpeabl Te = -15 °C 1 ko3pduumneHToM he
200 Bt/m?/°C.

MaTepuanbl  fBNSOTCS  M30TpONHbIMU.  KoadduumeHT  TennonpoBOAHOCTM
matepnana N21 Vi = 40 Bt/(m -°C). KoadpduumeHT TennonpoBOAHOCTU
matepuana N22 V7 = 20 Bt/(m -°C).

KpuTepuii npoxoxaeHus TecTa:

B Touke (0.3;0;0) TennoBoM NoToK ¢ = 6 687 BT/M? ¢ TouHoCTbIO 1 %.

z 4

L

—
[

D

T
1

RN

:

N7 N7

|
\
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lMocmpoeHue modenu

1. Cospgaiite nepsblit LUAUHAP.

Ha naHenu koMmaHa Bbibepute MoAynb NOCTPOEHWUS OOBLEMHOW
reomeTpumn (Pexxum — FNeometpua, O6bekt — O6bEM, [elicTBue
— Co3patb). M3 cnucka reoMeTpuyeckux  NpUMUTUMBOB
BbIbepute Uunuuap. 3apaite pasmepsl UMAMHAPA:

e BbicoTa: 0.01;
e Kpyrosoiu;
e Papnyc: 0.3.

Haxxmute MpumeHuTnb.

2. Co3paiiTe BTOPOM LIMAMHAP.

Ha naHenu koMaHz BbibepuTe MoAyAb MOCTPOEHUS 0OBLEMHOM
reomeTpum (Pexxum — lNeometpusa, O6bvekt — 06bEM, [elicTBue
— Cospatb). M3 cnucka reoMeTpuyeckux  MNpPUMMUTUBOB
BbibepuTe Lunuuap. 3apante pasmepbl ULMAMHAPA:

e BbicoTa: 0.01;
e Kpyrosoi;

e Papnyc: 0.35.

Haxxmute MpumeHuTn.

Pexum - MNeomeTpun

A9 <£PH <

s 1
s
<1

Siye

ML

ObbekT - ObkeM

PSS M xR

3. CoszpaiTte TPETUIA LMAUHAP.

Ellsmeane S R

Ha naHenu koMmaHp BbibepuTe MOAyNb MNOCTPOEHMs  TEKyWMA Bia | MonHoe AEpeso it

.. o sy
06béMHOM reomeTtpun (Pexxum — Feometpua, O6bekT — | 14,0 D
06bEM, Dencteue — Co3parb). 7] cnucka |, %m[?wap“ ;
reoMeTpuMyecknx  NpUMMTMBOB  BbibepuTe LiunnHap. > @ Tena
3apavitTe pasMepbl LUAMHAPA: v @ Obvems

> ’ Velume 1 1
e Bbicota: 0.01; > P Volume2 2
e Kpyrosoii; > P Volume3 3

e Papnyc: 0.37.
HaxmuTe MpumeHUTb.
B pesynbrate B [gepeBe 0ObeKTOB 0OTOOpA3ATCS Tpu

TONbKO YTO CO34aHHbIX 0b6bekTa (Volume 1, Volume 2 m | 7
Volume 3). 4

. CeoBogHelE NOBEPXHOCTH

ff CeoBogHblE KpHBLIE

¢ CpoBogHele BEpLUMHEI
48 Matepuans

'@ Bnokwn

'S HauaneHele ycnosna
=/ 3aemcumoctw

< Mpynne

m MHomecTea

T Hactpolikn pacueta




!’;) CAE Fidesys — pykoBoacTBo nosnb3oBatens (Bepcus 3.0)

4. BbluTWTE NEPBbINA LUAUHAP U3 BTOPOrO.

PeXuM - MeoMeTprA
Ha naHenn «komMaHAa BbibeputTe MOAY/Ib MOCTPOEHUS

06bEMHOM reomeTpun (Pexxum — lFeometpua, OObekT — l . c@ g n
06bém, [eiicteue — byneBbl onepauum).

t=0 % X
M3 cnmucka onepauuit  Bbibepute Bbiuectb.  3apaiite = I
cnepyoLme napameTpsl: ObekT - ObneM

e ID obbema(0B): 2 (06bEMBI, U3 KOTOPbIX OYAYT @ ¢ /- * i

BbluTeHbI Apyrue 06bEMbI);

e Bbiyectb Tena (ID): 1 (06béMmbl, KOTOpbIE ByayT y A
BblUTEHbI);
e CoxpaHsTb OpUrMHansl. JeiicTere - Nornyeckre onepawum
e | ]
Haxmute MpuMeHnTs. [ x
5. BbluTUTe BTOPOM LMAMHAP M3 TPETLETO. o K Y

Ha naHenn KomaHg Bbl6epMTe Mooynb NOCTPOEHUA

06bEMHOM reomeTpumn (Pexxum — FNeometpusa, O6vekT — O6bEM, [eiictBue — byneBbl onepauuu). N3 cnucka

onepauuit BbibepuTe BbiuecTb. 3apaiTe cneayrowme napameTpsl:
e ID 1en: 3 (06bEMBI, U3 KOTOPbIX BYAYT BblUTEHbI Apyrue 06bEMbI);
e Bbiyectb Tena (ID): 2 (06bEMbI, KOTOPbIe ByAYT BbIYTEHDI);

e CoxpaHsTb OpUrMHanbI.

Haxmute MpumeHuTnb.

B pesynbtate B AepeBe 0ObEKTOB OTOOPA3MTCA NATb OOBEKTOB! ey mian Mon+oe aepeso

Volume 1, Volume 2, Volume 3, Volume 4 1 Volume 5. Yoanute

.. o o Amn
nepeble Tpu Tena, WENKHYB HA HWX MPaBOM KHOMKOM MbILIK M
P P » W y P v B Teomerpus
BbIOpaB NyHKT Yoanutb. > & Tens
v 3 OEsemel
B nepeBe 06bEKTOB LOMKHO OCTaTbCsl ABa 06bekTa: Volume 4 u » @ Volume 4
Volume 5 > @ Volume

. CeoBoAHEIE NOBEPXHOCTH

f- CeoBoaHBIE KPHERIE

¥ CeoBogHBIE BERLUMHE
4 Marepuane:

'ﬂ Brnokw

> &' Hawanewele yonoemn
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6. CpacTute nonyyeHHble 0OBLEKTHI.
Ha naHenu komaHp, Bbibepute MOAyNb MOCTPOEHUS OOBLEMHOM reoMeTpuu
(Pexxum — leomeTpus, O6vekr — O6béEM, Nencteue -

OTneuaratb/cpacTuThb).

M3 cnucka onepaumit  BbibepuTe CpactuTb. 3apaiite  cregyowme
napameTpsl:

e IDTen: 45 (06béMbl, KOTOpblE BYAyT 0O6beaMHEHDI).

Haxmute MpumeHuTnb.

locmpoeHue cemku

1. Ha naHenu koMaHz BbibepuTe MOAyNb NOCTPOEHUS CETKM HA KPUBbIX
(Pexxum — Cetka, Ob6bekt — Ha kpuBbix, [leiicteue — MocTpoeHue
CeTKM).

YKauTe cTeneHb U3MebY4eHUS CETKMU:
e Bbibop kpuBbix: all (ceTka 6yaeT NOCTpOEHHa BCEX KPUBBIX);
e Bbibepute cnocob noctpoeHuns ceTku: PaBHOMEpPHO;
e Bbibepute napameTp noctpoeHuns cetku: MHTepean;

e YkaxuTe pasmep uHTepsana: 200.

Haxxmute MpumeHuTn.

2. Ha naHenu koMaHg, BbibepuTe MOLYyAb MOCTPOEHUS OOBLEMHOMN CEeTKM
(Pexxum — Cetka, Obbekt — O6bEMHan, [eictene — MocTpoeHue
CeTKM).

YKaxkute cTeneHb n3aMenb4eHns CeTKu:

e Bbibop 06bémoB: all (ceTka Bynet nocTpoeHa Ha Bcex 06bEMAX);
e Bbibepute cxeMy nocTpoeHust CETKU: MHOrorpaHHas.

Haxxmute MpumeHUTb CXemy.

Haxxmute MocTpontb ceTky.

Pexam - MeomeTpiA

A

L JE

=

t=0

2

O6vekT - OfbemM
<

-

A

BlE - OTI'IB'-IaTabeEpaETMTb

A Sy

K

X ¥

Pexcum - CeTka

& &

<1

1
!

EpHBBIX

> [~

e
i
<
+

ER
[JedcTene - MOCTPOEHHE CETKM
L ? 2B R

|
O
o
4+

Y Y= —
& HH
JeiicTtene - MoOCTPOEHUE CETKK

?

e

B

-
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3adaHue Mamepuana u muna saieMeHma

1. Cospante Matepwman 1.

Ha naHenu komaHp BblbepuTe MoAynb 3afaHusa cBoicTB Matepuana (Pexum — Marepuan, Ob6bekt —
YnpasneHne matepuanamm).

Pescam - MaTepidan

LADP<LPH =
t=0 s 1r

= | I/ % 2K || &R
COEEKT - ¥MPaENeH1E MATEpMANaMM

WS S #E

Ykaxute uma matepuana Material 1. MNepeTtawmre M3 1eBOM KONOHKM B pasfene TemnepaTypHble CBOMCTBA

Hagnuce KoadouumeHT TennonpoBogHoCTM B KonoHwky CBoOWCTBa MaTepuana. 3ajaiiTe cneaywlowme
napameTpbl:

o KoadduumeHt TennonposogHoctu: 40.
Haxxmute MpumeHuTs.

2. CospanTe Matepwman 2.

Ha naHnenu komaHp BbibepuTe MOAyNnb 3afaHusa CBOWCTB MaTepuana (Pexwum — Marepuan, Ob6bekt —
YnpasneHne marepuanamm). Ykaxute ums matepuana Material 2. MNepeTalwmTte U3 neBov KONOHKK B pasgene

TemnepaTypHble cBovcTBa Hagnuce KoadduumeHT TennonpoBofHOCTM B KosioHKy CBOMCTBA Martepwuana.
3apaviTe cnepyolmMe napameTpsl:

o KoadduumeHT TennonposogHoctu: 20.

HaxmuTe MpumeHUTb.
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EHHE 1A T EPILERTMS

| ® ¥npyrocTe Material 1 1 Yenepogucran crans
| Obwme Materal 3G | - Crans FOCT 454371
| # MpounocTs Yiawure wna Marepana - Peauna
| ® Nnacrnunocts i Keenap
| @ Ynpounenne Turan
| = Temneparypusie caciicrea ' | Toype
; &l TeMnepaTypHHE H3OTPOMHEE {
KoadbpmupenT TemneparypHo...
B- TeMnepaTypHble TPRHCBEPCansH, .,
B TeMiepaTypHble 0pToTponHbie L A - 7 ! e o R 1
KoadbuumeHT yaensHol Tennoe... T Material 2
Mznywarensman cnocobiMocTs 1
= TeMnepatypHuie U30TponHbE
: KoHcrauTa Credana-boneumana 5I(09¢|¢uuu&rﬁ TennonposomHOCTH 20}
| = Teomexannka _ - - - . -
" | # Npepgnarar

3. Cospaiite 6nok 1.
FPexlar - Bnok

Ha naHenu KomaHa BbiGepuTe MOAyNb 3a4aHUs  CBOWCTB l .
maTepuana (Pexum — bnoku, O6vekt — bnok, [evictBue —

[o6aBuUTb CyLHOCTb B 6J10K). t=0

=

OEbEKT - Bnok

e ID6noka:1; g

e BbibepuTe 06bekTbl, KOTOPLIE OYAYT 06bEAMHEHDI B
610K: O6beM; Aerctere - AofaeMTE CylWHOCTE B Bnok:

o ID:4. h ‘d. ﬁ a ‘E
Haxxmute MpumeHuTs. 'E ﬁ ﬂi R :§

Ha navenu komaHp Bbibepute Moaynb 3agaHus CBOMCTB Matepuana (Pexum — Bnokun, Ob6vekt — bnok,
HerictBne — J06aBuTb CyWHOCTb B 610K). /13 cnMcka BO3MOXHbIX onepauuii BbibepuTe Job6aButb. 3apalite
cnepylouwme napameTpsl:

& &

3apanTe cnepyrowme napameTpobl:

P ~
Q
&

¢
_);(_

(6 <&

4. Cos3paiTte 650K 2.

e |D 6noka: 2;

e BbibepuTe 06bekTbl, KOTOPbIE OYAYT 06bennHeHbI B 610K: OObEM;
e ID:5.

Haxxmute MpumeHuTs.
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5. TMpuceonte matepuan 6noky N21. e =

Ha naHenn komaHg Bbibepute ™MoAynb 33a4aHMS  CBOMCTB l.

P <

maTtepuana (Pexum — bnok, Obvekt — bnok, [elictBue —
3apatb MaTepuan 610ky). t=0

3apaviTe cnepyolme napaMeTpsl: QoEewT - Bnok

(O}
e |ID 6noka(os): 1; g I <:> 3:( 5 %
R

e BblbepuTe M3 cnucKa paHee CO3aHHbIM MaTepuan: >
A=HUCTEME - 33A3TE MaTepa

' s RIEYE
2

Haxxmute MpumeHuTnb. h
=] Ri

6. [lpuceoiiTe MaTepuan 610Ky 2.

Ha naHenu komaHpg Bbibepute Moaynb 3afaHus CBOMCTB Matepuana (Pexum — bnoku n matepuanbl, O6bekT
— bnok, [leiictene — 3apatb MaTepuan).

3apaiiTe cieayoLImMe napamMeTpbi:

e |ID 6noka(oB): 2;
e Bbibepute us cnucka paHee co3gaHHbIM MaTepuan: Material 2.

Haxxmute MpumeHuTn.

7. TlpuceonTte TMN aneMeHTa 060mMM HBnokaMm.
Pestiam - Enokid

Ha naHenu komaHp BbibepuTe MoAy/Ib 33agaHMS CBOMCTB
matepuana (Pexum — bnokun, O6bekT — bnok, [eicteue — l . di g n =
Tun anemeHTa). t=0 %’ N El
E k:‘ ST
3apanTe cnepylowue napameTpsbl:
CELEKT - Bnok
e ID 6noka(os): all; g I <:> * g %
e Kareropus: O6béMHOe Teno;
 [lopsnok: 1. JAERACTEME - THN 3NEMEHTA

Haxmute MpumeHuTnb. h
9

W <4
2
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3adaHue 2paHuy4HbIX ycaosuii

1. 3apante npouecc KOHBEKTMBHOro TennoobMeHa Ha PesxiM - CpaHWUYHbIE YCNOBHA

BHYTPEHHEH NOBEPXHOCTU LMAMHAPA. ‘ ' g m
ffé =

Ha naHenn komaHn Bbibepute Pexmnm — paHU4Hble
ycnosus, O6bekT — KonBekuus, [erictsne — Cospath. |ﬂ % :,?q
3agaiiTe cnefylolwme napaMeTpbi: ObbekT - KoHsekuns
INTE Ny
e ABTOMaTM4yeckoe npucsoeHue ID; = = = Hg ﬁ
Cnuncok ob6bekToB: [ToBEpXHOCTb;
b p U m ﬂ. E = 'H""‘
e ID ob6bekToB: 10; = | = | = =
e BbibepuTe cnocob 3agaHms napaMeTpoB: BHelwHAs
(5
f|lalv @

e BHewHssa Temnepartypa: 70;

e Ko3adduumeHT npouecca: 150. HAewcrame - Cozpath

S
X

N

Haxxmute MpumeHnTn. ﬁ

2. 3apaviTe NpoLecc KOHBEKTUBHOMO Tenn100OMeHa Ha BHELLUHEN NOBEPXHOCTHM LMANHAPA.

Ha nanenu komaHg Bbibepute Pexxum — I'paHuuHble ycnoBus, O6bvekt — KoHBekuus, [leiictene — Cospatb.
3apanTe cnepyrowme napameTpobl:

e ABTOMaTtM4yeckoe npucsoeHue ID;

e (Cnuncok obbekToB: [MOBEPXHOCTD;

e |D obbekToB: 15;

e Bbibepute cnocob 3apaHung napameTpoB: BHewHsas cpena;
e BHewHsis Temnepatypa: -15;

e KoadduumeHT npouecca: 200.

HaxmuTe MpumeHUTb.
PexumM - [paHuYHLIe YCNoBWA

3. 3aduKcupyiTe OCHOBaHWUS LIMNUHAPA. ‘ . ffi m ” =

Ha naHenn koMaHpg Bblbepute Pexnm —lpaHuuHble ycnoBus, I i %
O6vekT — MNepemeluenue, eiicteue — Cospathb.

ObbekT - MNepeMelleHne

3apanTte cnepyowme napameTpbl:
S|4 WD g &
e ABTOMaTtMyeckoe npucsoeHue ID;
e Cnuncok 06bekToB: MoBEPXHOCTD; ,__E,"L ,_Q;l ,__'-E,!; m _ -ﬂ--
e ID obbekToB: 12 13 16 17 (4epe3 npoben);
e CreneHu cBoboapbl: [epemelienme Z; ﬁ gﬂ [b ﬁ

e Benunumna: 0.
Jefictere - Co3gaTh

Haxxmute MpumeHuTnb. 1

N
il
K
%
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3anyck pacyéma

1. 3apawnTe TMN 3apa4M, KOTOpYO TpebyeTcs peLwmnTb. Pesitim - HacTpoiki pacdeTa

Ha naHenn komaHn BbibepuTe MoOAynb HACTPOeK pacyéta l . q g n =
(Pexxkum — Hactpoitkn pacuéra, Hactporiku pacuéra — P—-

. = 1
Cratuueckui, Ctatnka — O6me). = |:£ % X% || &
Bbibepute HacTpolka pacueTta - CTATIMHeCkAN

] e @' &
o Pa3smepHocTb - 3D. = || ? "Q" ;Qq',
e Y6epwuTe ranoyky psaoM C NyHKTOM YNpyrocTb. .
e [locTaBbTe ranouky psaoMm c &

NyHKTOM TennonpoBoAHOCTb. =
CTATHUYeCkIA - CEWwe

i~

Haxmute MpumeHnTn. ﬁ aH

2. B nosBuBWEMCS OKHe Bblbepute AMPEKTOpUIO, B
KOTOpOM ByaeT COXpaHEH pe3ynbTaT, U BBeAMTE Ha3BaHMe dainna.

3. B cnyuae ycnewHo npoBeaéHHOro pacyéta B KOHCOMM oTobpasutca coobueHune: “Calculation finished
successfully at "date time".

AHanus pesynomamos
1. Otkpo#Te dann c pesynbTaTaMu. ITO MOXKHO cAenaTb ABYMS Cnocobamu.

e Haxmure Ctrl+E.
e B rnaBHoM MeHI0 BbibepuTe Pexkum — PesynbTatbl. HaxkMuTe OTKpbITb NOCAEeAHUI pe3ynbTar.

PexuM - Pe3ynLTaThl

AP <£TH =
' B ¥

2. Otobpasnte KOMMNOHEHTY TEMIOBOrO NOTOKA.
B okHe Fidesys Viewer Ha naHenn MHCTPYMEHTOB YCTAaHOBUTE C/leAytoLMe NapameTpbl:

e Twun oTobpaxeHus: [oBEpXHOCTb;
e [lone oTobpaxeHus: TennoBoi NOTOK.

i I [l
! 2 TennoBoid NoToK > | |CymMa e ||ﬂuﬂepm Gt

W Ons OTOﬁpa)KGHMFI WKanbl LBETOBOM JNlereHabl HaXMWUTe Ha KHOMKY nepekmoanenb BUANMOCTHU
LLBETOBOI IereHAbl Ha MaHeM KOMaHA,
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]

3. Bbibepute TOUKY, B KOTOPOM HEOHXOAMMO NPOBEPUTL TEMIOBOM MOTOK.

B rnaBHoM MeHwo Bbibepute unbTp MpoBeputb pacnonoxeHne. Bo Bknagke CBOKMCTBA yCTaHOBUTE
KOOpAMHaTbl TOYKU A, B KOTOpOM TpebyeTcs NpOBEPUTb HaNpsKeHUe:

e [loka3aTb TOUKY;

e Touka (koopamHartel): 0.3 0 0;
e Konuyectso Touek: 1;

e Pagnyc: 0.

Haxxmute MpumeHuTs.

@ [nga aBTOMaTM4eckoro MpUMEHEHUs WU3MEHEHMM BCeX GUNLTPOB HAXMWUTE HA COOTBETCTBYHOLLYHO
KHOMKY ABTOMaTM4eCKU NPUMEHATb U3MEHEHUS HA NaHeNn KOMaHa,

LOepeso ofbexkTos F ¥ Olayout#1 X +

ﬁ bt & %o il B W »Renderviewl |[D[B][3)[&F][X] Spreadsheetvien: |[I[B][0[&][x]
o e ——

B8 ProbeLocation1

— Tomoers:
1D Touku 0
1D Bnoka 1
FnoGanehbid ID 3nementa 2043

CeoiicTea TrTErT Tennoeoi NoTok 6629.03, 6629.05, -0.0520359, 1.46613

CeoficTea =) 3 1D marepmnana 1

@ chpoaT IDyna 19109

|Hnl1cK ... (HaaTKe ESC OUMILEET TEKCTOBOE | Toukn 03,00

| = Caoiicrsa (ProbeLocatior | B[ Temneparypa 254158

Tun NpoBEpKU |Mcvpoaa—|—hu' PanMYC TOUKK MCTH
Naj bl bl

MokazaTs chepy

Uenp [0.3 o Jlo
Panuyc |0

NMpume Hcno)
KOOpOMHAT "LIEHTPa’ Ha OCHOBE MONMOMEHHA
wn ‘Ctrl+P" gna npueazku K Gmnuaiiweny K ¢

Macka gonyctumbix Tovex 1

‘P ana

yany

w
Va ———————
< >

4. T[lpoBepbTe YUC/IEHHOE 3HAYeHME TEMNIOBOro NOTOKA ¢ B BbIOPaHHOM ToUKe A.

Bo Bknagke UH¢opMauusa B none MaccuBbl AaHHBIX NOCMOTPUTE 3HAYEHUS TEMJOBOr0 MOTOKA B CTPOKE
TennoBoi NOTOK.

—MacoiBbl AaHHEIX
Wma Tun AaHHEIX | JWanasoHel AaHHEIX |
2 WMowogHee ID yanos int [9813, 9313]
2 Macka gonycTuMelx Touek char [1, 1]
2 Marepuanel int [0, 0]
< TeMmnepaTypa double [25.4171, 25.4171]
& Tennosoit noToK double [Te58a.41, 6585.41], [-0.00302395, -0.00302395], [8.02105¢-05, 8.021052-05] |

Mo CﬂG,lJ.yI-OLIJ.GVI dJopMyne BbIYMC/IUM 3HA4YE€HKUE TENTOBOIO NOTOKA
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\/(pxz + @2 + @,? =/ 6686.412 + (—0.00302395)2 + (8.02105¢ — 05)% = 6686.41

MNMonyyeHHOe 3HayYeHne 6686.41 otnnuaetcsa ot Tpebyemoro 6 687 Ha 0.01%.
5. Bbirpysute uncnosble faHHble.

B rnaBHom MeHo Bbibepute ®aitn — CoxpaHuTb AaHHble 60 Haxmute Ctrl+S. Beeomte mmsa daiina
(dbopmat *.csv), octaBbTe no ymonyanuw. Haxxmute OK. CoxpaHéHHbI dain npencraBnseT cobov 06bluHYHO
TabnuMLy YMCNOBBIX AAHHbIX, KOTOPYH MOXHO OTKPbITb JIt06bIM TEKCTOBLIM PeLaKTOPOM.

Ucnonb3loeaHue KOHCONbHO20 UHMepgeiica

MocTpoeHne reoMeTpun, reHepaLmMio CeTKM, 3aAaHUE FPAaHUUYHBIX YCIOBMIM M MATEPUANOB MOXHO BbIMOMHUTb C
MCMONb30BAHMEM KOHCOJIbHOMO MHTepdelica. Huxe npuBenéH Kop nporpaMMbl, NO3BOSIOWMIA BbINOAHWUTD
larM OMMCAHHOrO Bbile PYKOBOACTBA, HEOOXOAMMO TOJIbKO CaMOCTOATE/IbHO YKas3aTb MNOJIHbIA MyTb MU
HasBaHue coxpaHseMmoro ¢aiina.

Mpumep pabouyero ckpunTa (ban coxpaHsetca B D;/Fidesys/example.pvd):
reset
create Cylinder height 0.01 radius 0.3
create Cylinder height .01 radius 0.35
create Cylinder height 0.01 radius 0.37
subtract body 1 from body 2 keep
subtract body 2 from body 3 keep
delete body 1 2 3
merge volume 4 5
curve all interval 200
curve all scheme equal
volume all scheme Polyhedron
mesh volume all
create material
modify material
modify material
create material
modify material
modify material
block 1 volume 4
block 1 material 'Material 1°'
block 2 volume 5
block 2 material 'Material 2'
block all element solid order 2
create convection on surface 10 surrounding 70 coefficient 150
create convection on surface 15 surrounding -15 coefficient 200
create displacement on surface 12 13 16 17 dof 3 fix @
analysis type static heattrans dim3
calculation start path " D:/Fidesys/example.pvd"

name ‘'Material 1'
set property ' ISO_CONDUCTIVITY ' value 40

name ‘Material 1'
set property ' ISO_CONDUCTIVITY ' value 20

NNNRERERPRPRP

peaakTop XypHana. B nosiBuBLIEMCS OKHe B rMaBHOM MeH Bbibepute Main — OTKpbITL M OTKpONTE

E Takke MoxHO 3anyctutb dann Example 9 Heattrans 3D.jou, BbiGpaB Ha nNaHeNn WMHCTPYMEHTOB
TpebyeMblIi Garn KypHana.
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OuHamunuyeckoe HarpyxeHue: HectaunmoHapHas Tennonepeaayva (06LEMHasa Moaens,
HesiBHasi cxeMa)

PaccmaTpuBaeTcs TpéxMepHas 3a4a4ya 06 0AHOMEPHOI HeCcTauMoHapHas Tennonepesaye BHyTpU 6anku.

FGOMETPM‘-IECKaH MOA4eNb 3a4a4u nNpeactaBieHa Ha PUCYHKE HUXKE!

Temperature = 0 "(\ A o Temperature

8
—— "/ = 100sin l"l_l n 2
40

- X
S 0, It

OnvHa 6ankun - 0.1 M, ceyeHme kBagpatHoe, 0.01x0.01m. Temnepatypa B Touke A Ta = 0 °C, TemnepaTypa B

Touke B nsmMeHseTcsa no rapmMoHuyeckoMy 3akoHy: Tg = 100 sin Z—; °C. NapameTpbl MaTepuana: M30TPOMHbIK, V'
= 35 B1/(m -°C), C= 440.5 Ox/(kr -°C), p = 7 200 kr/m°.

Kputepwit npoxoxaeHus Tecta: Temnepatypa T B Touke C (0.8;0;0) 8 MoMeHT BpeMeHu t = 32¢ paBHa 36.60 °C
C norpewHocTbio 2%.

MocmpoeHue modenu
1. Cospaifte BbITAHYTbIN Napannenenunes. PELE T DEITETS
Ha naHenu komaHa Bbibepute MoAynb MNOCTPOEHUS l. q g “ =~
06béMHOM reomeTpun (Pexxum — leomeTpus, O6bekT — t=0 ad
R o =g
O6bém, Leictene — Co3aaty). =% B % I Q
Obvekt - Obwem
M3 cnucka reoMeTpuyeckux MNPUMWUTMBOB  BblbepuTe
Mapannenenunen. 3anaiTe pasmepsbl 610Ka: w ¢ /" * i g

e LlnpuHa: 0.1;
e BbicoTa: 0.01; y A
e [nybwuHa: 0.01. AeiicTene - Cozgate

HaxmuTe NMpuMeHUTb. | = =I R El
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2. CoBMeCTUTe NneBbIM Kpar H6anku ¢ Ha4anoM KOOpAMHaT.
FexaM - MecMeTpA

Ha naHenu komaHL Bbibepute Moaynb npeobpa3oBaHus

06beKTOB 06bEMHOI reomeTpum (Pexxum — FeomeTpus, O6bekT l ' di g n =

— O6bém, feiictre — MpeobpasoBaTth). t=0 :
= S0
SHALEIE
i

OB1ekT -

3apante cneaytoLme napaMeTpsil: ” 49 r * i g
e (QO6béM: 1;

e BbibpaTb MeToa: PaccTosHue; y A

e PaccrosgHue no X: 0.05.

M3 cnucka BO3MOXHbIX AeNCTBUI BbibepuTe MNepeaBUHYTD.
BEM

AelcTeme - MNpeobpaz0EaTe

Haxxmute MpumeHuTs. 96- ! =I x El
& X ¥

lMocmpoeHue cemku

1. Ykaxute cxeMy NOCTPOEHUS CETKM. Pexaum - CeTra

Ha naHenu komaHpn BbibepuTe MOAY/b NOCTPOEHUS 0O6BEMHOM l . di g =
cetkn (Pexum — Cetka, O6bekr — O6bEMHag, [encrene — t=0 L
MocTpoeHue ceTku): = u %

. O6bekT - ObbeMHan
YKaxkute cnegyrowme napaMeTpsbl:

e
5| A
3
4+

e Bbibepute 06béMbI (ykaxkute ux ID): 1 (unu komaHaowm .‘ : /‘ * 8a
all); $
e (nocob nocTpoeHus ceTku: MHororpaHHasi. “(i’ H ﬁ’
=
Haxxmute MpumeHUTb CXeMmy. 5& “

Jeiictene - NoCTpoEHWE CETKK
m i ? 2B R
HaEm s> e

i
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2. 3apanTe pasMep 3N1EMEHTOB.
Fexum - CeTka

Ha naHenun komaHp, BbibepuTe Moaynb NOCTPOEHUS 06BLEMHOM g
cetkn (Pexxum — Cetka, O6bekT — O6bEMHasn, OeicTBue — l =
MHTepBanbl). YkaxuTe cnefytoLimMe napameTpsl: t=0

=]

o Bbibepute B BbiNagatowwem cnucke 3aaatb pasmep;
e Bbibepute 06bEMbI (yKaxuTe mx ID): 1 (unn koMaHpow

all); .‘
o [IpumepHbin pasmep: 0.001.

ObkekT - ObkeMHanA

& &,
+ & »H

>~
I

Haxxmute MpumeHUTb Cxemy. ¢

<<
|
&
Haxxmute MocTtpontsb ceTky. .QZ ﬁ E

JeiicTere - WHTepEankI
m s ? 2
B B

3adaHue Mamepuana u muna sneMeHma
1. CospanTe matepwman.

Ha naHenn komaHa BblbepuTe MOAyNb 33AaHMst CBOWCTB  Pexyqdm - MaTepman
matepuana (Pexum — bnoku u martepuanbl, O6bekT —

Martepuan, OeictBue — Cospatb mMatepuan). l . q g “ =
t=0 17
B BuoxeTe YnpaBneHve mMatepvanamMu BBeauTe Ha3BaHUe Ans = |::" % P Q

MaTtepuana u 3afanTe cnenywuime napaMeTpbl:

OBLERT - ¥MpaENeHWE MaTEpManani

e [lnoTtHocTb: 7200; —
e KoadduumeHT yaenoHol Tennoémkoctu: 440.5; h ‘d Q (@ =

o Ko3adduumeHT TennonpoBogHOCTH: 35.

Haxmute MpumeHuTnb.
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T 7 Ynpanscwse wa T epeanams ﬂﬂ
Matepuan [lD I VanopTiposaseasil MaTepuan '
Materal 1 1 YrnepogmcTan crane
YXGWHTE WMT MITEOHATS Crame FNOCT 4543-71
Pezmma
Keanap
Turan
Fpynt
Cook MITEPHAND lm l
= Materal 1
= Obuwme
{ o t R i NnotHocTy 7200
IKnMﬁ yAermnoR lmmel 7T = REnPeAS oy )
ddr T YACNHHOM T ™ 440.5
Hamysarensran anocobmocte 5 TeMNEPATYDHUS KOOTPOMIE
Koucranra Credpara-Bonsumasa K T 35
* lTeomexaumra
= Npepmarar
(romeem |

2. Cos3paliTe 610K 0AHOrO TMNA MaTepuana.
Pexiam - BEnokad

Ha naHenu komaHp BbibepuTe MOAynb 3afaHUs CBOWMCTB
maTepuana (Pexxum — bnoku, O6bekTt — bnok, OeiictBue — l

[o6aBuTb cywHocTb B Bnok). t=0

& &

3apaiiTe cnenyowme napameTpsi:

@
wm» B
J

=)
%
_ﬁ_

e ID6noka:1; g
e BbibepuTe 0bbekTbl, KOTOPLIE OYAYT 0ObELMHEHDI B

6nok: O6bEM; fAeicTene - AofaEMTe CYLLHOCTE B GnokK
e ID:1 (unn komanpom all).

Haxxmute MpumeHuTn.

i &
]
%9
5

3. [lpucsoinTte maTtepuan 650ky.

Pex1am - Bnoklq

Ha naHenu komaHg BbibepuTe MOAyNb 334aHUs CBOWCTB

maTtepuana (Pexxum — Bnoku, O6bekT — Bnok, OeictBue — l .

3apatb MaTtepuan).

PH <
Q
=

< = A1
3apanTe cnepylowme napameTpsbl:
OOEekT - Bnok
e ID 6noka(os): 1;
e BbibepuTe M3 cnucka paHee CO34aHHbIM MaTepuan: g I <::’ )'JF @.
Material 1.

AeRcTEME - 3343Te MaTEpMaN

FE D@
B s R

Haxxmute MpumeHuTnb. ‘h
g
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4. MNpuceoiiTe TMN 3NEMEHTA.

Ha naHenu komaHg Bblbepute Moaynb 3afaHus CBOMCTB | EMM - BoKM

maTepuana (Pexxum — bnoku, O6bekt — bnok, OelictBue — l '
Tun anemeHTa). =
t=0 u e
3apaviTe cnepyolme napaMeTpsl: = AT
o5 -B
e |ID 6noka(os): 1; PEET B0
e Bbi6paTh: O6LEMHOE TENo; g I
e [lopspok: 1.

AercTEME - T
™ IEe
o

Haxmute MpumeHuTnb.

i
1O
x & B
B
R

Ba: 0 a&

3adaHue 2paHu4HbIX ycnosuli
Pextum - [paHWyHEIE yCNoBKUA

1. 3apanTe 3HaueHue TemMnepaTypbl, NPUIOXEHHON K NEBOW l ' g “ =

rpaHun 6anku.

t=0
Ha naHenn komaHg Bbibepute Pexxkum — [paHuuHble = @'
ycnoBus, 06bekT — Temneparypa, Oeicteue — Co3patb.

3apaviTe cnepyolme napameTpsl: q
paine cremyue napanerp = |4 W g &
e AsTOMaTtmyeckoe npucsoenue ID; v @ a = .
e (Cnucok 06bekToB: [OBEPXHOCTD; B I m = 'H'
¢ |ID ob6bekToB: 4; o
e 3HaueHue Temnepatypsil: 0. ﬁ 'b 5’

HaxmuTe MpumeHUTb.

WA E v R

2. 3apanTe 3HaAYeHMe TeMnepaTypbl, MPUIOXKEHHOM K NPaBoOM
rpaHu 6anku.

Ha nanenu komaHg Bbibepute Pexxum — paHnuHble ycnosus, O6bekt — Temnepatypa, Oeicteue — Cos3parth.

3apjanTte cnepyrowme napameTpobl:

e ABTOMaTtM4yeckoe npucsoeHue ID;
e (Cnuncok 0bbekToB: [MOBEPXHOCTD;
e |D 06bekTOB: 6;
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e 3HaueHue TeMnepartypsbl: 1.

Haxmute MpumeHuTnb.

3adaHue 3asucumocmu 'Y om epemeHu

MaHens KoMaHg, g X
3apjaiiTe  3aBMCMMOCTM  OT  BPEMEHM  TEMMEPATypbl,  —Pesum - 3aEMcmocTs T
MPUNOXEHHOM K MpaBoW rpaHu 6anku. Ha maHenn KoMaHg

BbibepuTe PeXMUM — 3aBUCMMOCTb OT BpEMEHM. l " 1@ a n = |

MosBMTCSA OKHO C HACTPOMKAMM. t%ﬂ u @ 9:6 Q

CneBa Ha naHenu Bbibepute Y, ang koToporo 6yaer 3afaHa
3aBMCMMOCTb OT BpeMeHu: Temperature 2.

3apanTte cnepyrowme napameTpol:

e Twun 3aBUCMMOCTM OT BpeMeHU: BpyuHyio;
e Beeaute dpopmyny: 100*sin(0.0785%t).

Haxxmute MpumeHuTnb.

d 1|
Hamsarwey |D | oopwyna | Tabmmsa | rpadusc |
ETerrpeml:Lrel
lT:rmmtm:z Bpyryro x
| 188*sin(B.8785%t)
Ger | 4+ | - | = |0 |~
sn | ws | e | st | maso| ) |
sh | csh | tah | abs | o | for |
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3anyck pacyéma

3apante T™MN 3agadvu, KOTopyto TpebyeTtcs pewuTb. Ha naHenu
KoMaHg BbibepuTe MoAynb HacTpoek pacyéta (Pexum

HacTpoiiku pacuéra, Hactpoiiku pacuéra — BpemeHHoOM aHanus l . ;ji m “ =
— O6wwue).

N E % 7‘.’:
3apaiTe cnefyowme napamMeTpbl pacyeTa:
HacTpoliki pacueta - E-pEMEHHDH SHAMM=

FeM - HAacTpoMk pacyeTa

e PasmepHocTb: 3D; ' © ,._.x
e MeTtoa: MNonHoe pelieHKe; = || & 'R_, r~ /A % s
e (xeMma: HesBHas; .
e MakcumanbHoe Bpems: 32; &
e Konnyecrso waros: 100;
e YnpyrocTb: y6epuTe ranouxy; Bpemenoil aHanuz - Ofume
e TennonpoBOAHOCTb: NOCTABbTE FANOYKY. S | p— -
$| (d) | 3| i 5

Haxxmute Mpumenutb. Haxkmute Hauatb pacuér.

B noseuBLIeMCS OKHe Bblibepute OMPEKTOPUIO, B KOTOPOM OyAeT COXpaHEH pe3y/bTaT, M BBeAMTE Ha3BaHWe
danna.

B cnyyae ycnewHo npoBeLEHHOrO pacyéra B KOHCOMM oTobpasuTca coobuenune: “Calculation finished
successfully at "date” "time™.

AHanus pesynsmamos

1. Ortkpo#nTe dain ¢ pesynbTaTaMu. ITO MOXKHO CAeNaTb TpeMs cnocobamu:

e Haxmure Ctrl+E. PesuM - PesynbTaTel
e B rnaBHom MeH0 BbibepuTe PacyeT — OTKpbITb

pe3ynbTathbl. l ' ﬁi m “ B

e Ha nanenu koMaHg BbibepuTe Pexxum — Pesynbrathbl.
Haxxmute OTKpbITL pe3ynbTar. |:i" @m

Moseutcs okHO Fidesys Viewer, B KOTOPOM Bbl CMOXeTe
03HAKOMWTbLCS C pe3ynbTaTaMu pacyéTa.

1. Ha naHenuM WHCTPYMEHTOB €CTb MEHI, C MOMOLLBK KOTOPOr0 MOXHO MPOCMOTPETb aHUMMALMIO,
COCTaBNEHHYIO U3 MOCNELO0BATENbHOCTU PELUEHUI, PACCUUTAHHbIX ANS KAXKAOr0 KOHKPETHOro MOMEHTa
BPEMEHM.

HaxmuTe KHonKy «locnegHuin kagp», YToObl pacCMOTPETb MOAENb B NOCNEAHUIA MOMEHT BpeMeHM t = 32 c.

| <m > 0> DI G |||wer[a [+ =] spews:[32

2. Otobpasute KOMNOHEHTY TemMnepaTypa. Ha naHenn MHCTPYMEHTOB YCTAHOBUTE C/ieytoLMe NapaMeTpbi:

e [lone oTobpaxeHus: Temnepatypa;
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e Tun oTobpaxeHus: [ToBepXHOCTb C pEBpamMu.

J_| i % ﬂl < TeMmnepaTypa j |1 ;I I JJII'IDBprHDErb c pEGpami LI

Ha Mopenu oTobpas3aTca nonyvyeHHas M nose pacnpepeneHns temnepartypbl. [ns oToOpaxkeHus LWKanbl
LLBETOBOW nereHbl HAXXMuUTe Ha kHonMKy lMepeknoyarens BUAMMOCTH LIBETOBOM JIEreHAbl HA NMaHe M KOMaHA.

3. TlocTpoiTe rpaduk BAOb OOHOIO U3 pEbep Hanku.

Csoiicrsa & X
B rnaBHom MeH1o Bbibepute dunbTp MocTpoutsb F npwerse | Copoors | 98 vaanms | 2
rpaguK BAONb TMHUM.
HcTosmx Iﬂmua BLICOKOrO Paspelwersia E]

Bo Bknagke CBoicTBa YyCTaHOBUTE KOOPAMHATDI
ToYek, 3a4at0LWMX JINHUIO:

[V Noxasats mewso

Im fo |-0.005 {0.005

e VcToYHMK: JINHMS BbICOKOrO paspeLleHus; 12’m [o.1 [0.005 [0.005

e [lokasaTb IMHUIO;

e Touka 1 (koopamHaTsl): 0 -0.005 0.005; Oa X I

e Touka 2 (koopauHarsl): 0.1 -0.005 0.005; O Y |

e Paspewenue: 100;

e [lponyckaTb YacTUYHbIE MACCHUBDI. S I
Paspewere | 100 =

Haxxmute MpuMeHuTb. 3aMeTKa: nCnonb3yiTe Knaswwy ‘P’ ONR ISMEeHEeHNs NosuLyim

TOYKH

[V NponyckaTs vacTiremie Macossi

Eﬂ [N aBTOMaTMYeCKoro NPpUMeHeHUs U3MeHeHUM BceX GUAbTPOB HAXKMUTE HA COOTBETCTBYHOLLYIO
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KHOMKY ABTOMaTHUeCKH NMPUMEHATb U3BMEHEHUA Ha NMaHe/IM KOMaHA.

4. Otobpa3uTte Ha rpadmke U3IMeHeHUe TeMnepaTypbl.

KnukHute no okHy c rpadukoMm, 3ateM nepenaute K BKIagke
«[MpocMoTp» B NaHenu ynpasneHns punbTtpa. YctaHoBUTe Pexxum
atpuoytoB - [laHHble TOukW. 3ateM B nosne Ha6op nuHuii
paccTaBbTe METKM HaMpOTMB Tex NapaMeTpoB, KOTOpble XOTUTe
oTobpasutb Ha rpaduke. Yoepute MeTKM CO BCeX MapameTpos,
Kpome Temperature.

Ha rpaduke otobpa3utca 3aBMCMMOCTM TeMnepaTypbl B TOYKaX,
npuHagnexawmnx pedpy 6anku, oT KOOpAMHAT 3TUX TOYEK.

5. TllposepbTe yncneHHoe 3HayeHue TemnepaTypbl T B TOuke
(0.08;0;0).

NpoowoTp & x
Pexon aTpriyTon | o Awense roeot =
~ Awease 001 X

" HNORSICEaTE IHEEKCAIND HACOASS M3 Al 001 Y
C VKNOm30oTY KICOE Qe [ 76510 eest 4 |
- rafiop massh
7 Nepenmewn I W nererast l =
[ Heatrhux (0) HeatFux (0)
[ HeatFiux (1) HeatFiux (1)
O HestFhux (2) Heatux (2)
[ HeatFhux (Ma HeatFlux (M
O trisalodels Invtaiode D
Termperature Temperature
[ matenalindex Materalindex
O vivaidPont vivaldPont
[ arc_tength acc_ength —
[ Ponts (0) Ponts (0)
[ pores () Ponts (1)
M1 Ponts (2) Ponts (2) =
User nesst @ BofipaT et
Tomumad et B |
Crims et Jorinoases; i |
R = o|
Ot rpadveca | |

MonBeoute Kypcop K Tpebyemoi Touke Ha rpaduke. MosiBUTCS BCnbiBatoLas
CMOXeTe YBUETb 3HAYEHWE TEMMEPATYPBI.

noAcCKa3ka, Ha KOTOpOﬁ

Bbl




f\?

CAE Fidesys — pykoBoacTBo nonb3oBatens (sepcus 3.0)

05+

i
554
50+
54
4l
Temperature: 0.08, 30.6617
354
30
254
204
154
104
54
{1
) 0.1 002 003 0.04 0.05 0.06 007 0.08 0.0% 0.1

MonyyeHHoe 3HauveHue 36.6617 otnmnyaercsa ot Tpebyemoro 36.60 Ha 0.17%.
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E

6. Bblrpy3|4Te YMCNOBbIE AaHHbIE.

B rnaBHom MeHio Bbibepute ®aitn — CoxpaHuTb AaHHble 60 Haxmute Ctrl+S. Beeomte wma daiina
(bopmat *.csv), octasbTe no ymonyanut. Haxmute OK. CoxpaHéHHbI dann npeacrasnset cobor 06bIUHYHO
TabnuLy YMCNOBBIX AAHHbIX, KOTOPY MOXHO OTKPbITb II06bIM TEKCTOBbLIM PeAaKTOPOM.

Ucnonv3loeaHue KOHCONbHO20 UHMepgeiica

MocTpoeHne reoMeTpun, reHepaLLMio CeTKM, 3afaHUe FPaHUYHbIX YCIO0BUI U MAaTEPUANoB MOXHO BbIMOMHUTb C
MCMONb30BAHUEM KOHCONbHOIO MHTepdenca. Huxe npuBeféH KOA MpOrpamMMmbl, NO3BOASIOWMIA BbIMOAHUTD
WarM OMMUCAHHOrO Bbllle PYKOBOACTBA, HEOOXOAMMO TONbKO CaMOCTOATENbHO YKasaTb MOMHbIA NYTb M
Ha3BaHMe coxpaHsieMoro daiina.

Mpumep pabouyero ckpunTa (darn coxpaHsetcsa B Di/Fidesys/test.pvd):

reset

brick x 8.1 y 0.01 z 0.01

move Volume 1 x ©.05 include_merged

volume 1 scheme polyhedron

volume 1 size 0.001

mesh volume 1

create material 1

modify material 1 name 'Material 1'

modify material 1 set property 'DENSITY' value 7200
modify material 1 set property 'ISO_CONDUCTIVITY' value 35
modify material 1 set property 'SPECIFIC_HEAT' value 440.5
block 1 add volume 1

block 1 material 1

block 1 element solid

create temperature on surface 4 value 1

create temperature on surface 6 value 1

bcdep temperature 2 value '100*sin(0.0785*t)’

analysis type dynamic heattrans dim3 preload on

dynamic method full_solution scheme implicit maxtime 32 steps 100 newmark_gamma ©.0050.005
calculation start path "D:/Fidesys/test.pvd"

Takxe MoxHO 3anyctute dann Example_10 Dyn_3D.jou, BbiGpaB Ha NaHeNM MHCTPYMEHTOB peaakTop
E XypHana. B nosBuBluemMcs okHe B r1aBHOM MeHWO BbibepuTe ®ain — OTKpbITb M OTKpOMTE
TpebyeMmblii Gain xypHana.
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FapmoHuueckuii aHanus (6anoyHas Moaenb)

PaccmartpuBaetcs npumep ¢ 6an0YHOM KOHCTPYKLMEN. 3a4aeTC KOHCTPYKUMOHHOE AeMNpUpPOBaHHMe.

b

D

Mogenb xecTko 3akpenneHa B Toukax A, D, C, F. Ha cepeauHy rpaHn BE npunoxeHa cuna, 3aBucslas ot
yactoTtbl. [lpM 3TOM CTOpPOHbI KOHCTPYKUMM MUMEKT oAuHakoBble AnuHbl: AB=BC=DE=EF=BG=EG=2.5 wm.
MapameTpbl MaTepuana: moaynb HOHra E = 2e11 Ma, koadhduumenT MyaccoHa v = 0.3, nnoTtHocTb p=7800 Kr/M°.
3a[aeTcs KOHCTPYKUMOHHOE gemndupoBaHue 0.1,

MocmpoeHue modenu
1. Co3paiiTe KOHCTPYKLMIO 13 BANOK (IMHMIA).

Tak Kak KOHCTPYKUMS COAEPXMUT OAMHAKOBbLIE MO AJMHe pebpa, ucnonbsyirTte napametp L=2.5. [Ing 3apaHus
napameTpa BBeauTe B KOMaHAHYO CTpoKy #{L=2.5}.

KoMaHaHas cTpoka
Fidesys= #{ =2.5}

Eﬂm M\ Komarae: /\ Victopus |

PemuM - MeoMeTpuA

Ha naHenn WHCTpyMeHTOB BblibepuTe MOAY/Mb MNOCTPOEHMUS

MHui (Pexxum — Feometpus, O6bekT — Kpusas, eictemne — l . di ﬂ n =

Cospartb). VI3 cnucka Bbinafaollero cnucka Bbibepute JIuHuS.

Ha nanenu Moctpoutb, ucnonblya BbibepeTe [lonoxeHue u |:i" %
HanpaeneHue. [lanee, ykaxute HeobxoguMmble AaHHble A4
CO30aHUsl NEPBOM JIMHUM: ObwekT - Kpueas

e Pacnonoxenue: 0 0 0 (uepes npoben); G ¢ {- * * g

e Hanpasnenne: 01 0;
e [nuHa: {L}. y A

Haxmute MpumeHnTn. JeicTene - Co3gaTb

A S = KB
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YKkaxuTe HeobxoauMble AaHHble AN CO3AaHUS BTOPON IMHUMK:
e Pacnonoxenue: 0 {L} O;
e Hanpasnenne: 01 0;
e [nuHa: {L}.

Haxxmute MpumeHuTs.

YKaxuTe Heo6xoaMMble faHHble AN CO34aHUS TPeTbel IMHUM:
e Pacnonoxenue: 0 {L}0;
e Hanpasnexue: 100;
o [nuna: {L}.

Haxmute MpumeHuTnb.

YkaxuTe Heo6xoaMMble faHHble AN CO34aHUS YETBEPTOM IMHUM:
e Pacnonoxenue: {L} {L} O;
e Hanpasnexue: 100;
e [nuHa: {L}.

Haxxmute MpumeHuTn.

YKaxuTe Heo6xoanMble faHHble AN CO3AAHUS NATON NNHUK:
e Pacnonoxenue: {2*L} 0 0;
e Hanpasnexue: 01 0;
e [nuna: {L}.

HaxmuTe MpumeHUTb.

YkaxuTe Heo6xoamnMble faHHble AN CO3AaHUS LWECTON MUHUK:
e Pacnonoxenue: {2*L} {L} O;
e HanpasneHue: 01 0;
o [nuna: {L}.

Haxxmute MpumeHuTs.

2. CpactvTe BeplUMHbI HA MONyYeHHbIX 6ankax. Ha naHenw
WHCTPYMEHTOB BblbepuTe MOAyNb MNOCTPOEHUS BEPLUMH
(Pexxum — TeomeTpus, Obvekt — BepuwwuHa, JevictBne —
Cpactutn).

YKaxuTe:

e ID BepwwuH(bi): all.

Haxxmute MpumeHuTn.

PacnonomeHue IU Lyo

HanpasneHue IUlU

Amana [

Pacnonosenwe IU L0

HanpasneHwe Ilﬂﬂ

Anana f

FacnonoseHe I{L} L} 0

HanpaeneHue |1UU

Anarz fay

PacnonoweHue I{P_*L} oo

HanpaeneHue IUlU

Anara |

PacnonomeHne I{Z*L} Lo

Hanpasnexue IDlU

Amana [

PEXAM - TEOMETPIMA

[

[l

[

[

ol

AP<T

t=0 s
= iy

OBBERT - BeplumHa

'k

&
¢ A

JeRcTEME - CRacTMTE

a A s =
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]

Monyunnacb 6anoyHas KOHCTPYKLMS.

locmpoeHue cemku

FPexum - CeTKa

1. Ha naHenu komaHp BblbepuTe MOAyNb MNOCTPOEHMS
obvemHoM ceTkn (Pexxum — Cetka, Obbvekt — Ha
Kpusbix, [lencteue — [MocTpoeHue CeTkum).

-+
n
=

-
&1 &

YKaxuTe cnepyowme napameTpbl:

2

KT - Ha KpuBLD:

e Bbibop kpuebIxX: all;

e PaBHOMepHO;

e [IpuMepHbIl pasmep;

e [lpumepHbiti pasmep: 0.1.

e
R
L
+

>[N
|

Haxxmute MpuMenuTb. Haxxmute MocTtpontb ceTKy.

F o é

BHe - MNOCTpOEHWE CETHM

f 2 e xR @

BRIy + @
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3adaHue Mamepuana u muna saieMeHma

1. CospanTe martepuan.
Fexiam - MaTepuan

Ha naHenu komaHg Bblbepute MoOAynb 3adaHMs  CBOWCTB
matepuana (Pexum — Marepuan, Obwvekt — Co3pgatb M l'

<P H =

penakTMpoBaTb MaTepuan).

t=0 S

= 1IN Q
B oTkpbiBWEMCS BUAXKeTe YnpaBneHMe Matepuanamu B CpefdHen
KOMIOHKE yKaxuTe uMsi MaTepuana materiall. B konoHke coiicte ~ DOBEKT - ¥MpaBNeHue MaTepianami
OTKpOWTE CNMCOK YNpyroctb M nepeTawmTe HaszBaHuMe Martepuan d Q i =
lyka B KonoHky CBoKMcTBA MaTtepuana. 3anonHUTE CBOMCTBA
cnenyowmM 06pasom:

e Mogaynb HOHra: 2ell;
e KoadduumeHT lNyaccoHa: 0.3;
e [lnotHocTb: 7800.

Haxxmute MpumeHnTn.

3aKpowTe OKHO.

1=
CeoiicTea | Marepuan 1D MHNOpTHROBAHHEIA MaTepHan |
= ¥npyrocTs ¥rnepogMcTan cTank
% Matepwan MNyxa Vieawomre nae MaTepHand Crane NOCT 4343-71
B Matepran Myru-Pusnina Peaura
- Marepyan Bnetiaja-Ko Ke&ﬂap
& Marepuan Mypuarana Turau
- OpToTponHSA MATepHan IpyuT
B T pancBepCanbHD MI0TDONHEE Ma
= Dbwwme
MnoTHoCTE
Koadsdument maccoporo gesnd...
CeoficTBa MarepHana Snaverme
Koadedwwment gesmnduposansn .. pg——— l
= h
1 S = Marepuan Myxa
# MNNacTwinocT b
Mogyn Kwra Ze+1l
o, Koaddwsument Myaccoma 0.3
% TeMNepaTypHisIe CBORCTBa = Obue i
# [EOMEXAHHKA .
1 MnoTHOCTE FEO0
+ MpepsaTar
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2. Cospaiite 610K 04HOrO TUNa MaTepuana. Y =——

Ha naHenn komaHg BbibepuTe MoAynb 3ajaHus CBOWMCTB l '

maTepuana (Pexum — bnoku, Ob6vekt — bnok, [eictene —
[ o6aBUTb CyWHOCTL B 6/10K). t=0

& &

3apanTte cnepyrowme napameTpol: D5 wekT - Enok

e |D 6noka: 1; W

e BbibepuTe 0bbekTbl, KOTOPLIE OYAYT 06bEAMHEHDI B
6nok: Kpugas;

e ID obbekra(os): all. *h
g

GH ~
Q
=

=)
%
_);(_

Jefcteme - AobaeMTe CylWHOCTE B Bnok

O [
R

Haxxmute MpumeHuTn.

) <&
2

3. [lpuceoinTe Matepuan 610ky.

Ha naHenu komaHn Bblibepute MoOAynb 334aHWs CBOWCTB
matepuana (Pexxum — bnoku, O6bekt — bnok, OeiictBue — =
3apatb maTtepuan).

GH <
Q
=

3apaiiTe cieaylolmMe napaMeTpsbi: g

e ID 6noka(os): 1;
e BbibepuTe 13 cnucka paHee CO3AaHHbIM MaTepuan:

Material 1. ‘h
ﬂ_

Haxxmute MpumeHuTn.

AefcTEME - 3343TE MaTEpMan

TFAEADE
B s R

4. TlpuceonTe TMN 31EMEHTA. l . q g‘ =]
Ha naHenn KoMaHAg BbibepuTe MOAyNb 3adaHMs CBOWCTB t%ﬂ l { % _}'{_
o 1
maTepuana (Pexxum — bnoku, O6bekt — bnok, OeictBue —
Tun anemeHnTa). OE5rekT - Bnok
3apaviTe cnepyoLliMe napameTpbl: g I <:;> *

o D 6noka(og): 1 uu all; Aemctee - Tun 3nemedHTa

e
Q
g &
54
R

e Kareropus: banka; #h
e [lopspok: 1.
a

(0
2
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Haxxmute MpumeHuTnb.

3adaHue ceueHus 6anok

Pexoar - Bnok

1. 3apainTe ceyeHue Banok.
n E

Lot

Ha naHenu komaHp BbibepuTe MOAyMb 334aHUS CBOMCTB
matepuana (Pexxum — bnoku, 06bekT — lNapameTpbl 6anokK).

& &

SMETPE Banok

x| g B

3afjanTte cnepyrowme napameTpbl:

5%

e ID6noka: 1;

e Yron noeopoTa cucteMbl koopamHar: 0;
e Paccuutatb oTHoCHTenbHO: LleHTp Macc;
e [lpodunb ceyeHns: Snannc;

e Manas ocb (b): 0.1;

e bonbwas ocs (a): 0.1.

PesuM - [paHUYHBIE YCNOBKA

Haxxmute MpumeHuTs.
& =
T t=0 s
3adaHue 2paHuyHbIX ycnosuii =l u % * | Q
1. 3akpenute BepwmHbl A, D, C, F no Bcem O6bekT - MepeMeLLeHne
nepemeLLeH1saM 1 NOBOPOTAM. q
o | L [ lg | &
Ha navenn komanp Bbibepute Pexxum — [paHuuHble
ycnosus, 06bekT — MNMepeMeleHue, OeiictBue — Co3pathb. £, Q—l ,ﬁ; m — 'H"‘
3apaviTe cnepyolmMe NnapamMeTpsl: ﬁ =9 lj) a
e ABTOMaTtMuyeckoe npucsoenue ID; Oeiictene - Co3gatb
B a, =
e (Cnucok obbekToB: BeplunHa; .h ﬂ E: 27 R
e ID obbekTtoB: 14 9 12 (MM BbIAENUTE MbILWbIO a— | ©®

BEPLUMHBI, 3aXknMasg knasuwy Ctrl);
e (Crenenu cBoboppl: Bee;
e BenunuuHa: 0 (MOXHO He 3an0NHSTD).

Haxmute MpumeHuTnb.
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2. [punoxuTte cuny, 3aBUCALLYIO OT YaCTOTbI.
Fexum - paHu4YHLIe YyCNoBKHA

Ha naHenu komaHn Bbibepute Pexkum — [paHuuHble yCioBus,

o HanpaBneHme: nz (OTpl/lLl,aTe}'IbHOE HanpasieHUe no ocu

2). E

AeicTene - Co3gaTe

06beKkT — ToueuHadq cuna, Oeicreue — Co3paThb. l . q g n ==
N . t=0 5L
3apaitTe cnepymolme napameTpbi: = v AN
o ABTOMaTuueckoe npucsoenue ID; ObwexT - ToueuHan cuna
e (Cnuncok obbekToB: BeplunHa; ; l“q H a
e ID 06beKkTOB: 6 (MU BbISENUTE MbILWbIO BEPLUMHY, KaK = | & 8
MOKa3aHO Ha PUCYHKE); ¢
e Cuna:i; gp Q
P

I= 1
& H [
i

Haxxmute MpumeHuTs.

)
[
il
E
%

3apanTe 3aBUCMMOCTb OT YacToThl.

Ha naHenu koMaHz BbibepuTe Pexxum — 3aBucumoctn Y. — F X

B nosBuBliemMcs okHe 3aBucuMmocTb [Y BbibepeTte B neBoOW

KOJIOHKEe rpaHuyHoe ycnoeue Cuna 1, Ha naHenu Mopmyna u3 ‘ " ,ﬁ g n = |
BbiNaJaloLlero Cnucka Bblbepete [apMoHMYeckas.

Beeoute

. t=0 1
cnepytolme JaHHbIe: = Id % > o

e Amnautyga: le5;
e Maza: 0.

Haxxmute MpumeHuTn.

r JasncaMocT b IY lﬂﬂ
— [warv | | copwyna | Tobmma | rpedue |
I L Cuna t Fapeorarecsan
- oy Mepemewerse 1

f(t) = Asin{wt + ¢)
PR ) B PR
m(@) fo.0
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3anyck pacyéma.
3apaite TMN 3apauM, KoTopyt Tpebyetca pewutb. Ha
naHenn KoMaHAa BblbepuTe MOAyNb HACTPOEK pacyéTa
(Pexxum — Hactpoitku pacuéra, Hactpoiiku pacuéra —
FapMoHuueckuit aHanus — 06wwme).
3apaiiTe cnepyoliMe NapaMeTpbl pacyeTa:

e Pa3smepHocTb: 3D;

e Metoa: Cynepno3suuus mog;

¢ MakcmumanbHoe yucno Yactot: 10;

e Wutepsan vacrtot: 0-200;

e llar no vacrorte: 0.5;

Haxxmute MpumeHuTn.

2.3apaiTe KOHCTPYKUMOHHOE AeMndupoBaHme.

Ha naHenu komaHg BbibepuTe MOAY/b HACTPOEK pacyéTa
(Pexxum — HacTpoiiku pacuéra, Hacrpoiiku pacuéra —
FapmoHuueckuit aHanus — [lemndupoBaHue).

3apaviTe cnepyoliMe NapaMeTpbl pacyeTa:

e KoHcTpykumMoHHoe aemnduposaHume: 0.1.

HaxmuTe MpumeHutb. HaxxmMmTte Havyatb pacyér.

PeziM - HacTpoRk pacyeTa

&

B =

t=0
=

-/

&) &

s 12
]
£

it

HacTpoik pac4eTa -

FPMOHMYECHAN SHAMMS

41
—

1

p et

¥

o
Iol
N 4
h—=t

v

| |
Y )

FoR

¢ &

FapMOHIMYeCkaain aHanK= - Oowme

i

(d)

Pexar - HacTpolikae pacyeTa

&

=

t=0
=

-/

)&

&t

HacTpoiak pacyeTta -

MSpMOHIAYECKIEA HAMAS

44
—

1

0O

¥

@
b —4

Vot

o

¢ &

A

FCapMOHMYECKAN HAMMS - JermndpoBaHie

G

(d)

P

3.B nosBmBLIEMCS OKHE Bbl6epMTe ONPEKTOPUIO, B KOTOpOlZ 6y,u,eT COXpaHéH pe3ynbTaTt, U BB€AUTE HA3BaHUE

danna.

4.B cnyyae ycnewHo npoBefEHHOro pacyéta B KOHconu oTobpasutca coobuieHue: "Calculation finished
successfully at date time".
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AHanu3s pesynbomamos

1.CpaBHMTe pe3ynbTaTthl, BbiB€AEHHbIE B KOMaHOHYO CTPOKY, C pe€3y/ibTaTaMMn, NpUBeAEHHbIMU HUXKE!

KoMaHaHaA CTpoKa

FidesysCalc parse fc done
EIGEMFREQUEMCY
Mumber  Eigenfrequency
8,902470 Hz
11913360 Hz
14771100 Hz
14839233 Hz
19.833076 Hz
39.345251Hz
40.046269 Hz
43,535474Hz
50.825364 Hz
54.184752 Hz

\_Z owbion /\ Komarize

2.0T1kpovite dann ¢ pesynbTataMu. DTO MOXHO CAeNaTb ABYMS CNOCO6aMM:

| ELDO:"'-JG‘IU'I-L‘I-UJMH

e Haxmure Ctrl+E.
e B rnaBHoM MeHIo Bbibepute Pexxum — Pe3ynbTarthl.

HaxmunTe OTKpbITb NOC/IEAHUIA pe3y/bTar.

PexuM - Pe3ynbTaThl

AP <cTHE =
|| B % |

MosiBuTCcs okHO Fidesys Viewer, B KOTOPOM Bbl CMOXETE 03HAKOMMUTbLCS C pe3yfibTaTaMu pacyéTa.

3.B ctaHpapTHOM cTpoke Bbibepute @unbTpbl - AndaBuTHbIN yKasaTenb - FapMoHUUYeCKuii aHanms.

Plowex.. cotsspace K1 b > D S| et [T spow: [
Henasrsie r

]
Jantegeal
#x 0 ﬁ EeCTpoe NpEcSparosaree OYDne MellENEHHOND C TEWEMEH BN

A BexTop NOBERKHICTH
BescoTa
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lpaduk 3aBucmumoctu MNMepemeleHnin (AMNAMTYAA) OT 4aCTOTbl HEOOXOAMMO NOCTPOUTL 414 y3na 2 (coBnagaeT
C BepwuHo# B).

[nga ¢unbTpa NapmMoHuUyeckuit aHanus B [lepeBe Bo Bknagke CBOMCTBA YKaXMUTE:
o IDyzna: 2.

Haxxmute MpumeHuTs.

fepeno ofsexTon a8 x
H baiting

B resuit.pvd
PR o monicanalyss L |

CooficTes [l

r.s-l'btmrrnl & Chnoars I # Yaanms I ? |
I."\- oK (hasaTie Es RILGET TEKCTOOOE Nane) I_
| = cooicroa (Harmonicanalysis1) _I_l_l =

Dyns |3
ID 6inoxa [ = |

B nosisuBweMcs paspene MapameTpbl psgoB ons ocu X Bblbepute TonbKo [epemelneHns AmMnantyga no Z
(TapMoHMyeckuin aHanwms).
CochcTes | Veidbopracsen |

CooRcTes & X
rbmmrhl ca'ifﬁpwmal & Yoamms | ? I
|'-'\-.'.'r - (raocamiee ESC olBauSeT TEKCTOBOE NONE] I_
| = CmodicTea (HarmenicAnalysis1) _J_I_I!Ii
ID yama Iz
ID noxa [
[ = Aocuors _|£I£I_I
~ Mrigesce cfoprone Hafopa natsso:
B ] Multi-block Dataset
] Harmoric Analyss —
Ll Te————" =]
Napaneypw oo no X
™ Honarszosate imaexcawen ana oo X
Wn 0w X [Gorrora B
Napauerpw papgon
F Nepenerran | B

[ Harpwerstn Sa3a YY (Fafeumareni AHams)
[ Hargemersin Sass YZ (Tapeaeare o AHams)
[ Hampowerumn Gass ZZ (Fapesarieca AHAmE)
[ neperewerss Ammrryaa no X trwumm

nmaﬁummwltml
D Mepersigesin $Ha0a o 7 [FapeoHErenest AHam)
[ Nepereusatn Sasa no 2 (Fapsoreeecosi AHamis)
[ Nosopote: Asnrmrryas no X (Tapnorsrieace Anams)
[ Nosopomw Asmnmetyaa no ¥ (Fapeorsrenost Arvams)

B npaBo# yacTv 3kpaHa nonyyvyeH UCKOMBbIN rpaduk.
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[Mepememenna AMmnutyaa no Z (FapMosudeckinil Anana)

.23

.22

.21

.2

.19+

[IRES

.17

{116

.15+

[INER

.13

.12

.11

.14

[EREES

LERELS

0.074

LLX s

LEREEE

[IXIEE

LEREES

.02

.01

T T T T |
} 20 -{0 o) HO 106 120 1-%0 '.ltj\ﬂ 180 206

Hasepute Kypop MbIlUM Ha OAMH W3 NWKOB, TOraa BO BCM/IbIBAKOLWLEN HAOMNUCK OTO6pa3MTCFI 3Ha4vyeHune
aMnanTyabl, COOTBETCTBYHOLLEE OaHHOM YacToTe.

LR

| Displacement Amplitude Z (Harmonic Analysish 195, (L.0815486

(- “}5

0074

(.08

.05

{hk4]

(.05

LR LES

il

T T T
-{H Hid jLL1] 1200 1-%"

T
i 20

ltjﬂi I?‘IDH
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CAE Fidesys — pykoBoacTBo nosnb3oBatens (Bepcus 3.0)

Ucnone3osaHue KoOHCoNbHO20 uHMepgeiica

[ocTpoeHune reoMeTpun, reHepaumio CEeTKM, 3aiaHMe TPAHMUYHbIX YCI0BUIA M MATEPUANIOB MOXHO BbIMOIHUTb C
MCMONb30BAaHWEM KOHCONIbHOIO MHTepdenca. Huxe npuBeféH KOA MporpaMMbl, MO3BOJSHOWMIA BbINOAHUTD
Warn OMWCAHHOroO Bbllle PYKOBOACTBA, HEOOXOAMMO TONbKO CaMOCTOATENbHO YyKas3aTb MOJIHbIA NYTb WU
Ha3BaHMWe coxpaHsieMoro daiina.

Mpumep pabouyero ckpunTa (Pparn coxpaHgetcsa B D/Fidesys/test.pvd):

reset

#{L=2.5}

create curve location @ @ © direction @ 1 @ length {L} #1
create curve location @ {L} @ direction © 1 @ length {L} #2
create curve location @ {L} @ direction 1 © © length {L} #3
create curve location {L} {L} © direction 1 @ © length {L} #4
create curve location {2*L} © @ direction @ 1 @ length {L} #5
create curve location {2*L} {L} © direction @ 1 © length {L} #6
merge all

curve all size 0.1

curve all scheme equal

mesh curve all

create material 1

modify material 1 name "materiall”

modify material 1 set property 'DENSITY' value 7800

modify material 1 set property 'POISSON' value 0.3

modify material 1 set property 'MODULUS' value 2e+1l

block 1 attribute index 5 value
block 1 attribute index 6 value 0.1 name 'geom_b'

block 1 attribute index 7 value ©.1 name 'geom_a'

create displacement on vertex 1 4 9 12 dof all fix

create force on vertex 6 force value 1 direction nz

bcdep force 1 value "harmonic(le5,0.0, f, time)"

analysis type harmonic elasticity dim3

harmonic method mode_superposition interval from © to 200 max_freq_num 10 frequency_step
0.5

damping structural 0.1 mass_matrix @ stiffness_matrix ©

output nodalforce off record3d off log on vtu on@.005

calculation start path "D:/Fidesys/test.pvd"

name ‘'section_id’

block 1 add curve all
block 1 element beam order 1
block 1 material 'materiall’
block 1 attribute count 7
block 1 attribute index 1 value 1 name 'Ellipse’
block 1 attribute index 2 value © name 'ey'
block 1 attribute index value name 'ez'
block 1

1

1

1

1 1
2 0
3 0
attribute index 4 value @ name 'angle'
5 1
6 0
0

WHCTPYMEHTOB pefaKTop XypHana. B mosiBMBLUEMCS OKHe B rNMaBHOM MeH Bbibepute Paitn —

E Takke MoxHO 3anyctutb dann  Example_11_Harmonic_3D _Beam.jou, BbiGpaB Ha naHenu
OTKpbITb 1 OTKpONTE TpebyeMbI Bann xxypHana.
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Mo,u.enuposal-me CBA3AHHOIN0 KOHTAKTA

PaccmaTpuBaeTcs npuMep pacyeTa KOHCTPYKLMM, COCTOSLLEN M3 HECKONbKMX OOLEMOB, KOTOpble He
CpalMBaloTCs Mexay coboit. Mexay AByMS o6beMaMu MMEETCS reOMeTPUYECKMiA 3a30p, NMO3TOMY BMECTO

«CKNnenBaHus» 06beMoB ByAeT MCMONMb30BATLCS YC/I0OBME CBA3AHHOIO KOHTaKTa. Moaenb npeactaBnseT coboi
YyeTBepTb YETBEPTb MEPBOHAYANIBLHON AETanu.

Mogpenb 3akpenneHa Ha OOKOBbIX FpaHAX M3 YCNOBWUIA CUMMETPUWU. BHYTpEHHSAS MOBEPXHOCTb OTBEpPCTUS
3aKpenjieHa no BCeM nepeMelleHusaM. Ha BepxHIO rpaHb AeTanu nNpuioxeHo aasneHune 1MMa. MapameTtpobl
MaTepuana: mogynb HOHra E = 2el1 Ma, koadduumeHT lMNyaccoHa v = 0.3.

MocmpoeHue modenu

1. WmMnoptupyiite reomeTpuio

B craHpapTHoW cTpoke Bbibepute MeHw — @ain — Wmnopr. Ykaxute nytb Ao danna
Geom_example_contact.stp. B nosBuBweMcs okHe HaxmMuTe [0TOBO, OCTaBMB BCE MAapaMeTpbl N0 YMONYAHUIO.

Pain Bua [paska Busyanusa
[ Hoswii Cirl+M
D‘ OTKpEITE. .. Ctrl+0
u COXPEHWTE Ctrl+5

CoXpaHuTb Kak...

' HenaeHwe daiinel r
|M
(F 3keopr...

Bbixog
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lNepeso g X
TeryWwHii Bua II'IonHoe AEpeEo Ll
Wma |]D £ |
Ell leoMeTpHa
- @P Tena
- TP Ofvems
©oB- Volume 1 1
B Volume 2 2
[ Volume 3 3

’ . CeofoaHele NOBEPXHOCTH
> {~ CeoboaHeie kpuBLe
Lk CeoboaHbIE BEPLUMHEI

cﬂ. MaTepuank

a Bnokum

[# =4 paHuiHeIe yonosws

[} 1;..? HauaneHeie yonosua

B 1 3aemoamocTi

- 5 Tpynnbl

Eﬂ--u MHoxecTea

B &5 HacTpolikm pacueTa

B [lepeBe cneBa MOXHO yBMAETL TpM 00bEMA, HA KOTOPbIE pa3buta Mogenb. Bce Tpu o6beMa He uMetoT 06X
NMOBEPXHOCTEMN.

Pexum - CeTka
locmpoeHue cemku

1. Ha naHenu koMaHpg BbiGepuTe MOAY/Mb MNOCTPOEHMS l
obbvemHoM ceTkn (Pexxum — Cetka, O6bekT — O6beMHas, |(t=(
Levctene —  WuTtepBanbl). Ykaxute  cnegytowue =
napameTpsbl:

~ @
&l &,

ObkekT - O6beMHan

e B BbiNagawweM cnmcke BoibepuTe: 3aaath pasmep; .‘

e Bbibp 06bemosB: 1;

i
7Sl ®
e
4+

>~
I

e [lpuMepHbIN pa3mep; 4
e [lpuMepHbIit pasmep: 0.1. Eiz
HH

JeiicTere - WHTEpBaNLI

? P
-

F o ¢

Haxxmute Mpumenuts. Haxkmute MocTpoutb ceTky.

mi
5

EY
@ 2
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2. Ha naHenu komaHp BbibepuTe MoAy/ib MNOCTPOEHWs obbeMHoM ceTku (Pexum — Cetka, O6bekT —
O6bemHas, [lerictBne — UHTepBansl). Ykaxxute cnegyrolime napameTpbl:

e B Bbimapatowem cnucke Boibepute: 3anatb pasmep;
e Bobibop 06bEMOB: 2;
e [lpuMepHbIN pa3mep;
e [lpuMepHsbIi pa3mep: 0.3.
Haxxmute MpumeHuTn.

Haxxmute MocTpoutsb cetky.

3. Ha naHenu koMaHn BbibepuTe MoAynb MNOCTpoeHuss ob6beMHoM ceTku (Pexxum — CeTka, O6bekT —
O6bemHas, [leictene — UHTepBansbl). Ykaxxute cnegytoume napameTpbl:

e B BbiNagawweM cnmcke BbibepuTe: 3aaath pa3mep;
e Bbibop 06bEMOB: 2;
e [IpuMepHbI pa3mep;

e [lpumepHbiit pa3mep: 0.3.




f;) CAE Fidesys — pykoBoacTBo nosnb3oBatens (Bepcus 3.0)
]

Haxxmute MpumeHuts. Haxkmute MocTpoutb ceTky.

Takum o6pa30M, Ha Mogzenu bbiia NOCTpO€EHa HeKOHdJOpMHaSI KOHEYHO-31EMEHTHAA CETKa.
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3adaHue Mamepuana u muna saieMeHma

1. Cospaiite Matepuan. Fexdam - Matepran

Ha naHenn KkomaHg Bbibepute MoAynb 33a4aHMS  CBOMCTB l
matepuana (Pexum — Marepuan, O6vekt — Co3patb M
peaakTUpoBaTh MaTepuan). t=0

P =

s
% 7K | kA
B oTkpbiBweMcs BuaxeTe YnpaBneHWe Matepuanamu B CpefHen .
KOMIOHKE yKaXuTe uMs matepmana materiall. QOBEKT - YMPaBNeHIS MATEpHanari

~ ~ o —
B KonoHke CBOWCTB OTKPOWTE CMMCOK YMpyrocTb M nepeTalmte h Q' Q i i=

Ha3BaHWe Matepuan yka B konoHky CBoncTBa Matepuana.

~ a

3anonHuTe CBOWMCTBA C/leayoWwmnM 06pas3om:
e Mogynb HOHra: 2el1;
o Koadpdunument MyaccoHa: 0.3;

HaxmuTe MpumeHuTb. 3akporite OKHO.

T’ ¥npaBnenne maTepnanamn 21

CsolicTBa | MMNOpTUPOBaHHLIN MaTepuan |

& Ynpyrocrs - ¥rnepogvcras crans

@ Matepuan l'yka - VkaxuTe A MaTEpHana Cranb FOCT 4543-71
-- MaTepwan MyHn-PuBnuHa Pe3nHa

-- MaTepnan bneiiua-Ko Kesnap

-- MaTtepuan MypHaraHa TuTaH
--OpTOTponglﬁ Matepuan e TpyHT

--Tpchsepcaano M30TPOMNHBIA Ma...
- 0bwme

- MpouHOCT b

- MlnacTHYHOCT b

E-YnpouHeHne o
. CeoicTBa MaTepwana 3HadeHne
- TemnepaTypHbeIe CBOHCTBA

- leoMmexaHMKa

& materiall

S8 MaTepuan lNyka
- NpegHaTar :

Mogynb OHra 2e+11
“~KoadduumeHT Nyaccona 0.3
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2. Co3spaiiTe 610K OAHOMO TMMNA MaTepuana. Pexodn - EnokiA

Ha naHenu komaHz, BbiGepute Pexxum — Bnokn, O6bekT — Bnok, l . 4

Oenctene — [o6aBuTb CyWHOCTbL B 610K. 3apaiite cneaylolme

napaMeTpbil: t=0 Al
E o

e |D 6noka:1;

o Bbibepute 06beKTbI, KOTOpbIe OyAyT 0O6beAnHEHbI B BOK:

O6beMm; g

o |D obbekTa(oB): all.

a
we | EM
l

=
Y%
"

AefcTere - QoBaEMTe CYLWHOCTE B Bnok

Haxxmute MpumeHnTn.

& &b
Y
» &
3

3. [Mpwucsoiite Matepman 60OKYy.

Ha naHenu komaHg Bbibepute Pexxum — bnoku, O6bekT — bnok,

[evictene — 3apatb MaTepuan. 3afavite cnefyolme napameTpbl; l '

e ID 6noka(os): 1;

&
% s

1

&
w | » EE
l

=1

e Bbibepute un3 cnucka paHee CO34aHHbIA  MaTepuan: =
materiall.

Haxxmute MpumeHuTs.
FIL <=

JecTEME - 334aTe MaTEpKan

& &b
M
3 &
3

4. TlpucBoiiTe TMN 3NEMEHTA. Pesgiar - Bnoku

Ha naHenM koMaHa BbibepuTe MoAynb 3afaHus  CBOMCTB l . q

maTepuana (Pexum — bnoku, O6vekt — bnok, [eiicteBne — Tun

aneMeHTa). 3afaiTe cneayoLme napaMeTpsbl: t=0 Ne
E TS

o ID 6noka(oB): 1 unum all;

e Kareropua: O6beMHoe Teno;

o T[lopspok: 1. g

Haxxmute MpumeHuTn. AeACTEWE - 3343Te MATEPWAN

&
w | p EE
i

@ <b
M
3 &
&Y
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3adaHue 2paHu4HbIX ycnosuli

1. 3akpenute 6G0OKOBble CTOPOHbl A€TanM M3  yC/IoBMA
CUMMETpUM.

Ha naHenu komaHpg BbibepuTte Pexxnm — IpaHMuUHble ycnoBus,
Obvekt — T[lepemewenue, [eicteue — Cospatb. 3aganre
cnepywolimMe napameTpsl:

e ABTOMaTtuyeckoe npuceoeHue ID;
o (Cnncok 06beKTOB: NOBEPXHOCT;

e |D obbekToB: 2 27 38 (unu evidenume Mbllibio 8EPLIUHBI,
3axumas knasuwly Ctrl);

e CreneHu cBoboAbl: NO X;
o Bennunna: 0 (MoxHO He 3anoHAMS).

Haxxmute MpumeHuTs.

2. Ha naHenu komaHpn Bblbepute Pexxum — paHuuHble ycnosus, O6bekT — lMepemelwenue, [Jeiictere —

Co3parb. 3apanTe cnepyowme napameTpbl:
o ABTOMatuyeckoe npucsoenue ID;

e (Cnncok o6beKTOB: NOBEPXHOCT;

PexuM - paHWYHBIE YCNOBKA

AP <£IH =
B % &
ObBekT - NepeMelleHne

=| LW m g &
Y 2 %/ 0O =4
i 2% P

Aeidcrene - Co30ats

@

2

R

o |D 06bekTOB: 5 22 23 36 (Unu 8bidenume Mblllibio 8epuiuHsl, 3axcumas kaasuwy Ctrl);

e (CteneHu cBobOAbI: MO Z;
e Benunuuna: 0 (MOXHO He 3anonHAMS).
HaxmuTe MpumeHUTb.

3. 3akpenuTe OoTBEPCTUE.

Ha naHenu komaHpz Bbibepute Pexxum — [paHuuHblie ycnoBus, O6bvekt — [lepemeuwieHue, [eicteBne —

Co3parb. 3apanTe cnepyowme napameTpbl:
o ABTOMatuyeckoe npucsoenue ID;

e (Cnncok 06beKTOB: NOBEPXHOCT;

o |D 06bekTOB: 30 (Uau 8bI0EIUME MbIWBI BEPUILHSI, 3aXuMas Kaasuwy Ctrl);

e (CteneHu cBoboabl: Bee;

e Benuunna: 0 (MOXHO He 3anonHAMS).

HaxmuTe MpumeHUTb.
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4. TlpunoxuTe OaBNEHWUE K BEPXHEN PaHM.
Pexum - [paHu4HeIe YyCNOBKA

Ha naHenu komaHp Bbibepute Pexum — [paHuuHble ycnoBwus,

O6vekt — HOaBneHue, Jeicteue — Co3path. 3ajaiTe cnepylowme l ' di g n =
napameTpbl:
BN = RS
e AsTOMartuueckoe npucsoerue ID; = I
e Cnucok obbekToB: [l0BEPXHOCTD; OfLexT - JaeneHue
e |D obvekToB: 17 37; q
= 4L W aig &
e 3HadveHue: le6 (noddepxmusaemcs 3KCNOHEHUUATbHbIU 8U0
4UCAA C UCNONb308aHUEM NAMUHCKOU ByK8bl “e”). v @ a m =
Haxxmute MpumeHuTs.
2 d B
Heictere - Co3gaTh
a—/ ®
mAEE ¥ R

5. 3apaiite ycnoBue KOHTaKTa.

Ha naHenu komaHp Bblbepute Pexum — [paHuuHble ycnoBus,
O6vekt — KonTtakT, [eicteue — Cospartb. 3afjante cnepywuime

napameTpbl: l '

e AgTOBbIGOP;

PexumM - [paHWYHEIE YCNOBKA

i )

[
& &

s
Y
e CrMCOK cylwHocTei: MobanbHo; = il ©)
e KoadduumeHT Tpenus: 0; Ob6vekT - KoHTakT
. . q
e Orcryn: 0.055; = :l'- ll:ﬂ E ﬂg a
e Tun: CBA3aHHbIN;
v @ & @[]+
e Mertoa: ABTOBBIGOP. = | = | = =
Haxmute MpuMeHUTD. ﬂ 4} m

R

)
3
il
|

B [lepese cnesa Hangute [paHuuHble ycnoBus — (CBasm — KoHTakT. ABTOMatuMyecku onpenenvauch Age
KOHTAKTHbIE napbl.
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Lepeso g x
TEKYLLMIA BUL II'IonHoe LEPEBD ;I
| Vs |]D £ |

‘. MeoMETPWA

B & MaTepuans:

a Bnotawm

== MpaHWYHEIE YENOBWA

,:‘. Harpyzku

B &9 Orpanindening

Bt E TeMNEPATYPHBIE HAMPYIKH

a MopOBLIE HAMPY3KKM
E} I Coeamrerms
: T ceaam
B 2 KoHTakTbl
~ KoHTakT
: e o KoHTaKT b
‘o ffe HeoTpamatowme yanosns
Bl 'S HauansHble yonosua
F- [ 3aEroMmMocTh
- G Tpynni!
[}-H MHomeCcTBS
B &5 HacTpoiiku pacueTa

[ary

3anyck pacyéma Pextim - HacTpoik pacueTa

1. 3apaiite TMn 3apaum, KOTOpyto TpebyeTcs pewmTh. ‘ . ‘@ g H
t=0 s Lr

Ha naHenn komaHp BbibepuTe MOAYNb HACTPOEK pacyéTa
(Pexxum — Hactpoiiku pacuéra — Cratmueckuit — O6wme). = % oo o}
HacTpoik pacueta - CTaTMYeCkAN

3apaifTe cnepytowme napaMeTpbl pacyeTa:

e PasmepHocTb: 3D;

23| @ Yt
e Mogenb: Ynpyroctb. = & "Q} 'xo,' @

= |re=x

Haxmute MpumeHuTnb. ¥

. CTATHYSCKMA - COLme
2. B nosBuBlUEMCA OKHe BbiGepuTe OMPEKTOPUIO, B KOTOPOM

OyLeT COXpaHEH pe3ynbTaT, M BBEAWUTE Ha3BaHWe daiina. ,@ e H
[ 1]

[=F

3. B cnyyae ycnewHo npoBeAEéHHOro pacyéta B KOHCOMM
oTobpasutca coobuenne: “Calculation finished successfully
at <date> <time>".
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AHanus pe3yibemamoe

1. Ortkpoiite daiin c pesynbTatamu. PexuM - PesyneTarhl

JTO MOXHO caenaTb AByMSl CnocobaMu: @ ‘@ @ m B

e Haxmute Ctrl+E.

\f/
-
P b

e B rnaBHOM MeHi Bbibepute Pacuét — PesynbtaTthbl. |_ ]
HaxxmMuTe OTKpbITb NOC/IEAHUIA pe3y/bTar.

MNosiBuTCcs okHO Fidesys Viewer, B KOTOPOM Bbl CMOXETE 03HAKOMUTLCS C pe3ynbTaTaMu pacyéTa.

2. OtobpasuTe CTaTyC KOHTaKTa AN MOAENM.

T | Fidesys Viewer

dain - Pepaktuposate Bun  ObbekTel  $uneTpel - MHCTpymeHTel  MomMows

2 & |[m?f”" O ¥ | K
’7 ﬁa é ._..a ._._t. * CTaTyC KOHTaKTa y3na

.||||—| R

e
LT o

D1 - pom— . e o=

2.[][][]u+[][)~.— 2.000e+00)

— 15

— 1.5

-
Craryc KOHTAKTA yara

0.000e+00 (.000e +00
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3. OtobpasuTe nepeMeLLeHns 4N [ePOPMUPOBAHHOIO BMAA MOAENM.

FEYCI-LXE e

Lﬂ_&f_—_
fepeso ofbexTos NedopMupoBaTE Mo 1
I BEKTODY
Ykaxunte macwtad 2000.
3.639e-04 3.639e-04
— (.0003 )
e}
&
— 0.00025 ]
=]
2
-
0.0002 o
=
0.00015 3
2
S 00001 3
U
3 =
S5e-5
0.000e+0( 0.000e+00

Ucnonb3loeaHue KOHCONbHO20 UHMepgeiica

MocTpoeHne reoMeTpun, reHepaLLMio CeTKM, 3afaHUe FPaHUYHBIX YCI0BUIM U MATEPUANOB MOXHO BbIMOMHUTb C
MCNONb30BAHMEM KOHCONbHOrO MHTepderica. Huxe npuBeaéH Koa NporpaMMmbl, MO3BONAIOWMMI BbIMONHUTDL
WarM OMMCAHHOrO Bbllle PYKOBOACTBA, HEOOXOAMMO TONbKO CaMOCTOATENIbHO YKasaTb MOAHbIA NYyTb M
Ha3BaHMWe coxpaHsieMoro daiina.

Mpumep pabouyero ckpunTa (ban coxpaHsetca B Di/Fidesys/calc/test.pvd):

reset

import step " C:\Program Files\Fidesys\CAE-Fidesys-
2.2\preprocessor\bin\help\fidesys_example_tutorials\geom_example_contact.stp” heal
volume 1 size 0.1

mesh volume 1

volume 2 size 0.3

mesh volume 2

volume 3 size 0.2

mesh volume 3

create material 1

modify material 1 name 'materiall’

modify material 1 set property 'MODULUS' value 2e+l1l
modify material 1 set property 'POISSON' value 0.3
block 1 add volume all
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block 1 material 1

block 1 element solid

create displacement on surface 2 27 38 dof 1 fix

create displacement on surface 5 22 23 36 dof 3 fix

create displacement on surface 30 dof all fix

create pressure on surface 17 37 magnitude le6

create contact autoselect friction 0.0 offset 0.055 ignore_overlap off type tied method
auto

analysis type static elasticity dim3

calculation start path "D:/Fidesys/calc/test.pvd"

pefakTop XypHana. B nossusweMcs okHe B rMaBHOM MeHto BbibepuTe Maitn — OTKpbITL M OTKpOMITE

E Takxe MOXHO 3anyctuTb dann Example 12 Contact_3D.jou, BblOpaB Ha MAHENM MHCTPYMEHTOB
TpebyeMmblii Gain xypHana.

M3meHeHne paBneHus B CKBaXXUHe

PewaeTcq 3apa4a 0 HAXOXKAEHUM NNACTUYECKON 30HbI BOKpPYr CKBa>XMHbl B AUHaMKUKe C y4€TOM NOpoOBOIro
OaBneHna o nosaBneHns HEYCTOVIHMBOCTM B BMAe nosoc naactnyeckmnx ﬂ,Ed)OpMaLl,Mﬁ.

KBagpaTHag nnacTMHa 3HAYMTENbHOWM LUMPWMHBI U EAMHWUYHOW TONWMHbLI C MajnblM KPYroBbiM OTBEPCTUEM
paguyca a B ee LeHTpe MoABepraeTcsl pa3HOCTOPOHHUM PABHOMEPHbIM [ABMEHUSIM HAMpPSXKEHWsIMKU O; B
HanpaeneHun ocu X1 u 0, B HanpaeneHun ocu X2. Ha GokoBble rpaHu OeNCTBYeT NMOPOBOE [AaB/eHUeE,
3aBucsLLee OT BpeMeHu. Ha Kpyrnoe oTBepcTue fencTBYeT AaBNeHue, TakxKe 3aBucsLLee OT BpEMEHMU.

TpebyeTcs paccuMTaTh NAACTUYECKME 30HbI BOKPYF CKBAXWHbI B AMHAMUKE.

X2

O3
EERERREERRRRRIRRRERERIRENY!

G,

(e

pretegetteteeeedseddeetttse

preteeteteqbteeeees

SERRERERRRRRRRERLNNY
'
N

G;
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lMocmpoeHue modenu
1. Co3paliTe NNACTUHKY.

Ha nmaHenu KoMaHg Bbibepute Moay/b NOCTPOEHUS 0OBLEMHOM
reometpumn (Pexxum — Tleomertpus, Ob6bekt — [NoBepxHOCTD,
Hericteue  —  Cospatb). M3  cnucka reomeTpuyeckux
npuMnTMBOB BbibepuTe lMpaAMoOyronbHMK. 3agjante pasmepsl
6noka:

o UlupwuHa: 10;
e BbicoTa: 10;
e PacnonoxeHue: Z-nnockocTb.

Haxxmute MpumeHuTnb.

2. [lepeMeLlLeHue K Havany KOOpAMHAT

Tpebyetcs nepenBuHYTb NMOBEPXHOCTb TakMM 06pa3oMm, 4TOOLI
0[Ha M3 BEPLUMH OKa3anacb B Ha4yane KOOPAMHAT.

Ha naHenu komaHp BblGepuTe MOAy/b MOCTPOEHUS 06BEMHOM

reometpum (Pexxum — Tleometpusa, O6wvekt — [loBepxHoCTb,
Herictene — TlpeobpasoBaTtb). M3 cnucka reomMeTpuyeckux
npumnTnBoB Bbibepute MMepemectutb. 3anaéM  napaMeTpbl

nepeMeLleHus:
e BbibpaTb MeTOA: paccTosiHuME;
e PaccTtosgHue no X: 5;
e PacctosHme no Y: 5.

Haxmute MpumeHuTnb.

3. Bblbop reoMeTpuyeckmMx 06beKTOB

Fexium - MeomeTpuA

l'ﬂ@ﬂﬁ

=< | B

Ob0LekT - MNoBEpPXHOCTE

N TaRd! s
¢ A

Heictene - Co3naTk

@A S e e

e x4

Pexiam - MeoMeTpIMA

L9 < TH
t=ﬂu % g

DBtERT - MoBEpXHOCTE

PSS RY
¢ A

AeicTEME - MpeobpazoeaTte

a A = SR B

o&&

B cTaHpapTHOM CTPOKe Haxo4MM NaHenb C BbIBOpOM reoMeTpuyeckmnx 0ObeKTOB.

Haxxmute Bbi6op BepLumH.

P IQ o

Knukaem Ha NIEBYKD HWXHIOK BEPLUNHY CO34aHHOM noBepxHoOCTM U CMOTPUM NOSYYEHHbIE KOOPAOMHATbI Ha
C'rpaHuu.e CoiicTB cneBa. Yoexaaemcs, yuto BEpLWKNHa nepemMecTnnacb B Ha4yaao KOOpAMHAT.
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lepes0 g x

Tyl EML II'IonHDe ABDEED -

LEE] i I b (] I
[]--‘. MeomMeTpHA

Q MaTepuank

3 Enokm

[¥- &5 paHHYHEIE YENOEHA

[#}- '.J Ha4ankHele yCnoeHa

[ [ JasmoamocTr

- Lk Tpyinel

[ MHokecTEa

- % HacTpoiku pacueTa

w
e

Aepeen | MHCTPyHEHTH |
| . 8 x idesys > create surface rectangle width 10 height 10 zplane
R EEleus / Current entity is Surface 1.
CEOACTED | IHaHEHHE Fidesys>
E CBLume Fidesys = move Surface 1 x 5+ 5 include_merged
BepwkHa Moved Body 10 3¢ 5,0000002+00 ¥ 5,000000=+00 z 0,000000e+00
3 Current entity is Yertex 3.
L el Current entity is Vertex 3.
P e CHrHatypa bes ID |\-'ertex( at0 00 ardinal 1) |
[ FecmeTpha Fidesys -
7 Bring ofveaurero ket =l §_OWHBkA J\_Hamanae /\_AcTopra ]

4. Co3aaHue KpyroBoro oTBepcTus PexiM - FeoMeTpHs

Tpebyetcs coenatb  Bbipe3 B NJACTUHE,  UCMOMb3ys
BCMOMOraTe/bHbIA KPYT. l (@ =

Ha naHenu KoMaHpA Bbibepute Moaynb NOCTPOEHMs 0ObEMHOM t=0 Id @ aLs Q
reometpumn (Pexxum — lFeometpus, O6bekT — lMoOBEpPXHOCTb, =

Neiictene — Cospatb). M3 cnucka reomMeTpuyeckmx 06beKT - MoBEpXHOCT
npuMnTMBOB BblbepuTe Kpyr. 3aparite pasmepbl 610Ka:

e Pagunyc: 1; D ¢ /. * i g
e PacnonoxeHue: Z-nnockocTb. y A

Haxxmute MpumeHuTs.
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5. Ha naHenn komaHp BbibepuTe MOAY/b MNOCTPOEHUS
06béMHOM reometpun (Pexxum — Feometpus, O6bekT —
MoBepxHocTb, [eicTBne — Jlormyeckue onepaumm). /13
CNMUCKa forMyeckuin onepauuint  Bblibepute BbluecTb.
3apaviTe napaMeTpbl JIOrMYECKoW onepaumu:

e A D nosepxHoctu(en): 1;
o B ID nosepxHocTu(en): 2;

Haxxmute MpumeHuTsb.

locmpoeHue cemku

1. W3MeHeHue HacTpoeK CeTKM

—PexuM - MeoMeTpHA

[nga Toro, utobbl aBTOMATUYECKM CTPOMSIACH YETbIPEXYrONbHANA CETKA, U3MEHUM HACTPOMKM MO yMonyaHui. B

CTaHOAPTHOM CTpoKe BbibMpaeM UHCTpyMeHTbl — HacTpoiku.

T 7 CAE Fidesys

mmmmmwmm

JH}IIQ"E‘IDFEH I@ 13*“'“*""*“

Mrmm
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B oTkpbIBWEMCS OKHe B NneBOM KOMoHKe Bblbupaem Hactpoiku cetku. Ha naHenn Tun aneMeHTa no
ymonuaHuio noctasbTe Fekcasap/4eTblpexyronbHuUK.

HaxmunTe CoxpaHuTb.

V' Hactpoiiku ? X
Bua
Uctopua Otobpaxkenne ceTkn
Hactpoiikn reomerpun Pasmep y3na
> Hacrpoiikn kauecTea
Hacrpoiiku meTok CoxpalleHie snemeHTos

Hactpoiiku mbiwm
Hacrpoiiku pacuera
Hacrpoiiku cetkun

iJ LiBET NuHMIA CETKM

THN 3NE€MEHTA NO YMONYAHKIO

O6paboTka AaHHbIX (@ lexcasap / YeTbIPEXYroNbHIAK
Obue (O Terpasap / TpeyronsHuk
MaHens komaHg
n CpefHHX TO4EeK (] K reoMeT piun
MyTn
Skpan ® na O Her O AsTo
L cxema el
E. OtofpaxeHue ‘.j Kpyr
i OuepTaHua E] OtsepcTue
D 3amMocTuTL D} 3epkano
’.j TpeyronbHuK. fj MHOrorpaHHuK

| npwmrvis tpeyroneruaca [l Toeyronsra fenore

CoxpaHuTb | | 3aKpbITb

2. Ha naHenu komaHp BbiGepuTe MOAYyNb MOCTPOEHUS CETKM  Pexum - CeTka

Ha kpuBbix (Pexxum — Cetka, Obbekt — Ha KpuBbIX,

Henicteue — TloctpoeHue cetku). Ykaxute CTeneHb . @ a =
U3MeNbYeHns CEeTKHU: t=0 u % .

e Bbibop KpuBbIX: 7; =

e Bbibepute cnocob noctpoeHus cetku: CryweHue; 06wexT - Ha kpuBkix

e Bbibepute cnocob noctpoeHus cetku: UHTepBanbl u
CryLieHus;

i
25
2
4+

>N
I

o Konuyectso nHtepsanos: 70;

o KoapduumeHT cryweHus: 1.04;

5 - @
F = ¢

e (rapToBas BepwwHa: 7(neBas BeplMHA HAa [OAHHOM
KpVBOMN). JeiicTene - MNoCTpoeHHe CETHM

2 x 3@

Haxmute MpumeHuTb.

HaxkmMuTe nocTpoutb CETKY.

& |
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3. Ha naHenu komaHp, BblibepuTe MoAynb MOCTPOEHMS CEeTKM Ha KpuBbix (Pexkum — Cetka, O6bekT — Ha
KpuBbIX, JevictBue — MocTpoeHue ceTkm). YKaxuTe cTeneHb M3MeNbueHns CeTKU:

e Boibop kpuBbIX: 8;

e Bbibepute cnocob noctpoeHuns cetku: CryweHue;

e Bobibepute cnocob noctpoeHus cetku: MHTepBanbl U CryLieHus;
e Konuyectso nHtepsanos: 70;

o KoapduumeHT crywenums: 1.04;

e (rapToBas BepwmHa: 6(HWXKHSAS BEpLUMHA Ha AAHHOW KPUBOW).

Haxxmute MpumeHutb. Haxkmute MocTpoutb ceTky.

4. Ha naHenu KoMaHp BbibepuTe MOLy/lb MOCTPOEHUS CeTKM Ha Kpuebix (Pexxum — Certka, O6bekT — Ha
KpuBbIX, [lerictene — MocTpoeHue ceTku). YKaxuTte CTeneHb U3MeNbYeHUs CeTKU:

e Boibop kpuBbix: 6 1 4(uepe3 npoben);

e Bbibepute cnocob nocTpoeHns cetTku: PaBHOMEpPHO;
e YCTaHOBMUTE HACTPOWKY: MHTepBan;

o  YKaXuTe KOJIMYeCTBO MHTEPBAJOB: 34.

Haxxmute MpuMmenuTb. Haxxmute MocTtpontb CeTKy.

Pexlam - CeTka

5. Ha naHenu KkoMmaHL BbibepuTe MOAYyAb  MOCTPOEHUS
noBepxHocTHon cetkn (Pexmum — Cetka, O6bekTt — l

MoBepxHocTHas, [leiictBue — UHTepBanbl). 0 u % N2 Q
"

-+

e ABTOMATM4eCKui pasmep;

ObLekT - MNoeepxHOCTHAA

e Bobibop noepxHocTelt: 3.

Haxxmute MocTpoutb ceTky.

=

]

@
dnA—-+ D
2%

JefcTEME - HTEpEANE
m | ? 2 & R
&l =
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3adaHue Mamepuana u muna 3neMeHma
1. Cospaiite maTepuan.

Ha naHenu komaHn BbiGepuTe MoAyNb 3adaHMs CBOMCTB  Fexdam - Matepuan
maTepuana (Pexxum —Marepuan, O6bekT — l

YnpasneHne mMatepuanamm). B oTkpbiBweMcs Buoxete W H o
YnpasneHue matepuanaMu B CpefHen KONOHKEe YKaKUTE UMS t=0 sl Q
MaTepuana material. B KOMOMKe CBOWCTB OTKpoliTe cnucok | —= S
Ynpyroctb 1 nepetaiumuTe HasBaHue Matepuan l'yka B KONOHKY  Ofyekt - ¥MpagneHie MaTepManami
CsoricTBa MaTepwmana.

3apaitTe cnenytoLMe NnapaMeTpbi: ‘h ‘d Q i =

e Mogynb HOHra: 1e9;

~ a
& &,

o KoadpdumumenT MyaccoHa: 0.25.

B neBoli konoHke nepexoguM B pasgen O6wme n BbibMpaem TMnoTHOCTb. [lepeTackMBaeM MbILIKOM B
npaByto KOJIOHKY M YKa3biBaeM 3HaveHue 2650.

e [InoTtHoCTb: 2650.

B neBsoii konoHke nepexogum B pasgen lMnactMuHOCTb M BbibMpaem BTopoi Kputepuit NpoYHOCTM
Opykepa-lparepa.

e Koresus: 2e6;

e Yron BHyTpeHHero Tpenus: 20;

e Yron pmunatancuu: 0.001.

B nesoi KonoHke nepexogum B pasgen NeomexaHuka - UsorponHasa mopensb buo.
e T[lopuctoctb: 0.25;

e [lpoHuuaemocts: le-12;

e BaskocTtb xuakoctu: 0.005;

e Yycno buo: 0.8;

e Mopynb ynpyroctu: 1e9.

Haxxmute MpumeHuts .
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V' Ynpasnenue matepuanamu ? X
CeoiicTsa Matepuvan ID MMnopTMpoBaHHbIA MaTepran
v ¥Ynpyroctb material 1 Yrnepoauctas cTanb

> Marepwman lNyka Ykaxume ums Mamepuana Cranb IOCT 4543-71

> Martepuan MyHun-Pusnvta PesuHa

> Marepwman bneiua-Ko Kesnap

> Matepuan MypHaraxa TutaH

> OpTOTpONHLIV MaTtepwvan IpyHT

> TpaHCBepcanbHO W30TPOMHLIA MaTepuan
> O6wue
> TNpoyHoCTb
v TnacTMyHoCTb
> Mo Musecy
> [Mepsbivi KpUTEPWIA NPOUHOCTM [lpyKepa...
v Bropovi kpuTepuii npouHocTn pykepa...

Koresua
Yron BHyTPEHHEro TPeHUA . x
CsovicTea Matepmana 3HaueHve
Yron annataHcum
> Ynpounesue Moaynb KOHra 1e+9
> TemnepaTypHbie cBoMCTBa KosaddwnumeHnT MNMyaccoHa 0.25
v T v Obuwwe
eoMeXaHuKa
MnoTHOCTD 2650

v WsotponHaa moaens bro
v Brtopo# kpuTepuii npouHoctu [pykepa-Tparepa

MopwcTocTs
Koresuns 2e+6
MpoxvuaeMocTs
Yron BHyTpeHHero TpeHus 20
BA3KOCTb XUAKOCTA
Yron anataHcum 0.001
Yucno buo
v W3otponHaa mogens bruo
Mogaynb ynpyroctv XvaKkoctv
Mopwucrocts 0.25
MNOTHOCTB XMAKOCTH
MpoHvuaemMocTs Tle-12
> TpaHCBepCcanbHO U30TPOMNHAA MOAENS ...
. BA3KOCTL XMAKOCTH 0.005
> OptoTponHas Moaens bro
Ymcno bro 0.8 !
> TMpepgHatar : o
Moaynb ynpyroctv Xnakoctv le+9 v

2. Co3palite 610K OfHOTO TMMNA MaTepuana. Pesim - Bnoka

Ha naHenu KomaHg Bbl6ep|/ITe MoAay/b 3a4aHUA CBOWCTB l' q a‘n =

matepuana (Pexum — bBnoku, Obbekt — bnok, [elictBue —
[o6aBuTb cyWwHOCTb B 6710K). 3apaiTe cneayowme napameTpsbi: t=0 |:£ @ S Q

e |D 6noka: 1;

o (Cnucok cywHocTen: NoBepxHOCTb; u

e |D:3. 16*5@'

HaskmuTe MpUMeHHTD. Jerctere - AobaenTe CylHOCTE B Bnok

O [ | ™| —{ U | —
Pexlam - Bnokld

LAY < FH <
oL YES
<

frk
DELekrT - Bng
*| 8|5

AefcTEME - 3343TE MaTEDIMaN
B s R

3. Mpuceoite MaTepuan 610Ky.

Ha naHenn komaHn BbibepuTe MOAyIb 334aHUSI CBOWCTB

maTtepuana (Pexum — Bnoku, Obvekt — bnok, [evictBue — g
3apaTtb Matepuan). 3agariTe CleaylLmMe napameTpsl:

9, ﬁ

<&
5
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o
e ID 6noka(os): 1;

o Bbibepute U3 cnmncka paHee CO34aHHbIM MaTepuan: material .

Haxmute MpumeHuTnb.

4, MpucBoiiTE TMN 3N1EeMeHTa.
Peiam - ENoki

Ha naHenn komaHp BbibepuTe MOAyNnb 3afaHUs CBOMCTB
matepuana (Pexum — bnoku, O6bekT — bnok, delictene — Tun l
3N1eMeHTa). 3a4aiTe cnefyolmMe napameTpbl:

t=0
e |D 6noka(oB): 1; ==

@

o KaTteropwus: [nockocTb; OaterT - B

e Topsapok: 2. g

Haxmute MpumeHuTs.

o |
o

=

K
AeAcTEME - TN 3NEMEHTS

= 2
=] Ri

(= NI I HUmFIHODIG § o o

G <
B

Q
=
R

&

3adaHue 2paHu4HbIX ycaosuii "
=

1
fa]
A

L
<

1. Mpunoxute gaBneHue Ha NpaBylo GOKOBYI KPUBYIHO.

s

Ha naHenu komaHpg Bbibepute Pexxum — FpaHUUHbIe yCnoBuUS, =
O6bekt — [Oasnenue, [eiicteBue — Cospatb. 3apanTte
cnenyrowme napameTpsl:

g
o
m
3
i
o
[=1]
g
[15]
T
=
[1¢]

e ABTOMaTMueckoe npucsoeHue ID; = I; ll:ﬂq E ﬂg a
e (Cnucok obvekToB: KpnBas;

v @ a - :
o D obbekToB: 4; =1== m - |
e 3HaueHme: 28e6 (noddeprueaemcs IKCNOHeHUUANbHbI § > a

8UO YUC/IA C UCNO0/Ib308AHUEM IAMUHCKOU ByKkabl “e”).

Jeidcrene - CozgaTe
WA E ¥ R

Ha naHenu komaHpg Bbibepute Pexxum — IpaHuuHble ycnoBusa, O6bvekt — [aenenue, [eiicteue — Co3partb.
3apaviTe cnepyolmMe napaMeTpsl:

Haxxmute MpumeHuTs.

B

2. TpunoxwuTe AaBNeHWE Ha NpaByto GOKOBYIO KPUBYIHO.

e ABTOMaTtuyeckoe npucsoeHue ID;
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e (Cnucok obbekToB: KpuBas;
e |D obbekToB: 1;

e 3HayeHue: 32e6 (noddepxusaemcs IKCNOHEHUUAIbHBIL 8UO YUCAA C UCNO0Ib308AHUEM IAMUHCKOU OyK8bl
“e”).

Haxxmute MpumeHuTs.

3. 3apaiTe Harpysky, 3aBUCSLLYIO OT BDEMEHM, HA BbIPE3 MOAENM.

Ha naHenu komaHg Bbibepute Pexxum — lpaHuuHble ycnoBus, O6bekT — [aBnenue, Jeictene — Co3parn.
3apjanTe cnepyrowme napameTpbl:

e ABTOMaTtuyeckoe npuceoeHue ID;
e (Cnucok obvekToB: Kpuneas;

o |D obbekTOB: 6;

e 3HauyeHue: 0;

Haxxmute MpumeHuTs.

Ha naHenu komanpg Bbibepute Pexxum — I'paHuuHble ycnoBus, [aHens komaHa g X
O6bekT — YcTaHOBUTL 3aBUCMMOCTb 'Y OT BpeMeHu u/unm —Pexam - 3aEMomocTe 1Y
KOOpAMHAT.

AT < T |
=SB X AQ

B nosBuBluEMCS okHe 3aBucuMocTb Y 3apaiiTe cnegyrwme napaMeTpbl:

e HassaHue Y: Pressure 3;
e Boibpatb HacTpoiiky @opmyna, Bpyunyto;

e B none Huxe BBectn (25€6)-0.6e6*t/3600.

o Haxmute NMpuMeHuTb.
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IapHcHMocTe T'Y K S
TR ¥ ||r|mn My IID | Dopryna | Tabmwua | Mpadwe |
Fxx)
— AaEneH1e 3 BpyuHyo -
: Q AaenexHve 1
I(25E6)—@.6&6*t;‘36@@
: Q AaenexHve 2
Clear | + I - | i | ! | & |
sin | cos I tan | sqrt | i, B, | (] |
asin | acos | atan | exp | log | lagio |
sinh | cosh | tanhb | abs | ceidl | Flaor |
AOCTY¥NHEIE NEPEMEHHEIE: £ (BREMA), X (x-KDOPAKHATS), ¥ (v-KoOpAHHAaTE), Z (2-

KoopArHaTa)l, T (Temnepatypal, F{yactoTa)

MMPHMEHNTE

4. 3apaiiTe CUMMETPUYHOE 3aKpenseHue.

Ha naHenu komaHg, BbibepuTe Pexum — FpaHuuHble yonosus, | KMH - TPaHUUHEIE YCN0BUA

O6bekt — Mepemewenue, [eiicteme — Cospatb. 3apaiite . ‘fé g “ -
cneayowme napameTpbi:
e AsTOMatnueckoe npucsoetue ID; |::I' %

e (Cnucok obbvekToB: KpnBas;

ObvekT - NepemelLeHne
e |D obbekToB: 7;

q
O He M
e (CteneHu cBoboabl: Y; = = = o= Rg ‘ﬂ'
HaxmuTe MpuMeHUTb. I__-‘;L Q I__t‘;i‘ E - .B..
)
AHanoruyHo 3apanTe BTOpOe 3aKpenieHue ansg npsMon 8. E — lb &
Ha naHenu komaHpg Bbibepute Pexxum — IpaHUUHbIE yCnoBus, Aeiictene - Cozpate

O6vekt — Mepemelwenue, [eicteue — Cospatb. 3apanTte 0—
cnenyrouwme napameTpsl: h E a

Il
]
R

e ABTOMaTtuyeckoe npuceoeHue ID;
e (Cnucok obbekToB: Kpugas;
e |D obbekToB: 8;

e (CreneHu ceBoboabl: X;

HaxmuTe MpumeHUTb.
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5. 3apaiite nopoBoe AaBneHue.
MaHens KoMaHa g X

Ha naHenun komaHg, Bbibepute Pexxum — I'paHuuHbIE ycnoBus,
—PexamM - TpaHuYHBIE YCNOEKA

O6bvekT — MopoBoe paBnenue, [eiictBne — Cospatb. 3apavite T

CnenytoLime napaMeTpbi: l '

o ABTOMatuyeckoe npucsoenue ID;

t=0 s lr
=
e Cnncok 06bekToB: KpuBeas; = A A
e |D obvektoB: 1 4 (B none ID uncna nuwytcs yepes ~ObbexT - Moposoe AaBneHHe
npoben); q
) = | L | W lg m
e 3HaueHue: (25e6)-0.6e6"t/3600.
Haxxmute MpuMeHuTb. gp Q g’.
A

< |H | I
o

—elcTEre - Co3naTe

@

| %]

)Y
il

3anyck pacyema

1. 3apaiiTe napameTpbl pelatens.

. FPezm - HacTpoEkA pacyeTa
Ha naHenu komaHpg BbibepuTe MOAY/b HACTPOEK pacyéTa (Pexum H R

— HacTpoitku pacuéra, HacTpoitku pacuéta — BpeMeHHOI ‘ . ‘Ii m “ =
aHanu3, BpemeHHol aHanu3 — O6wume). 3apante cnepyowme
napameTpbl: t=0 s

= % s

HacTpofka pacqsTa - BpemMeHHoN aHamw=

e PasmepHocTb: 2D;

e Twn nnockon 3agaum: [lnockoe pedopMMpoBaHHOE

P v—
COCTOSIHUE; l-fu- ,TF 'LQ," 'L’," %) ﬁ

= |[F =%
e MakcmuManbHoe Bpemsi: 15000; h

e Yucno waros: 1000;

YcraHosute dnaxok B nosne MpeaHarpyxeHHas Moaenb; BpEMEHHONM aHamu= - OBLLme

B paspene Mopenu yctaHoBMTE Gnaxku Ha YRpyrocrb, {a} (d) e :;&
MnacTMuHoCTb, Mbe3onpPoBOAHOCTD. | ol | i

YcTaHoBUTE PNaXkoK B nose 3aaaTb HACTPOMKU HESIBHOM CXEMBI.
B none 3artyxanue anropurma Hotomapka Beesmte 3HayeHue 0.1,
Haxxmute MpumeHuTnb.

Haxxmute HauaTtb pacuér.

2. NOABMBLUEMCA OKHE BbiBepuTE AMPEKTOPUIO, B KOTOPOK BYAET COXpaHEH pe3ynbTaT, M BBEAMTE Ha3BaHMeE
danina.

3. B cnyyae ycnewHo npoBeaéHHOrO pacyéta B KOHconu oTobpasuTcs coobuenue: “Calculation finished
successfully at <date> <time>".
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o
AHanu3s pesynbomamos
1. Ortkpoiite dain c pesynbTataMu. ITO MOXHO CAeNaTb TpeMs Cnocobamu.
e Haxmure Ctrl+E.

e B rnaBHOM MeHIo Bbibepute Pacuetr — OTKpbITb pe3ynbTaTbl.

e Ha naHenu koMaHpg Bbi6epuTe Pexkum — Pesynbtatbl. HaxkmuTe OTKpbITb pe3ynbTar.

Fexum - Pe3yneTaThl

AP <cTHE S
=B ¥ | a

PaccmoTpuTe pesynbtaThl pacuéta B okHe Fidesys Viewer .

eﬂ [na aBToMaTM4eckoro NpUMEHEHUA U3MEHEHUN BCEX dJI/I}'IbTPOB HaXMUTE Ha COOTBETCTBYHLLYH KHOMKY
ABTOMaTUUYECKH NMPUMEHATb UBMEHEHUA Ha MaHEIM KOMaHA.

B cTaHpapTHOM CTpOKe HananTe 3Ha4oK HacTpoiiku LBeTOBOM KapTbl QEI
Ha nanenu OuckpeTvsaums ueeta B nose Yucno TabaMUHbIX 3HaYEHHUI NOCTABbTE 3HAYEHUE 6.

AWCHpETHIALMA LEETA

i AWCKpPETHEMPOESTE

HHono TAGaHYHER: |
—

SHaYEHHH IE'

Ha BepxHel naHenu BblbepuTe OaHHble pe3ynbTaTa pacdeTa Ans otobpaxkeHus. M3 nepBoro BbiMagaloLLero
cnucka Bolbepute Hanpsxkenus, us sToporo — Musec.

2 HanpaweHHa j I(MH3EC:' LI

Pe3ynbTaTbl HanpskeHuss Museca npeactaBneHbl HUe (MO YMONYAHMIO NpeaCTaBieHbl pe3ynbTaTtbl ANs
nocnegHero wara pacyeta B MoMeHT BpemeHu 150000 c)
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Hanpsiscenn (Muzec)

2.512+07 — 2508 e+07

2,4liHe+T

1,927 et

1, dd65esT

961330+

5. 70c+(Mo— 3, Thie+{

Pe3ynemamel - Hanpsxe+ue Muzec

AHanornyHbiM 06pa3oM 0To6pa3mM OCTaNbHbIE PE3YNbTaTbl.

Pesynsmamel - nnacmuyeckue degpopmavuu (Mu3zec)
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e ——

[ocTpoliTe Mogenb M paccMOTpuUTe NiacTuyeckne aedopmaumum Ha NofHOM nnactuHe. Ucnonbsyem Ounbtp -
AncdaBuTHbIN yKasaTenb - OTpasutb. Ha cTtpaHuue cBoicte B none Mnockoctbio ykaxkem X. 3aTeM K 3TOMy
GunbTpy eule pas npuMeHseM GuabTp oTpasutb, HO B none MnockocTbio ykaxem Y.

ITnactrueckue pedpopmarmn (Musec)
0.165 - gg=1.648¢-01

0.12361

0.082407

0.041201

o
|
=

Pe3ynemamel - [Tnacmuyveckue degopmayuu Ha NOAHOU naAcmuHe

Ha ppyrovi uBeTOBOM CxeMe KapTMHa pacnpefeneHus naactmyeckux pedopmaumii MoxeT ObiTb 6Gonee
BbIPAXKEHHOM.

ITnacruueckue gecpopmarytn (Musec)

0.165-—pu- 1.648¢-01

0.12361

0.082407

—0.041204

I
=

0O-

Pesynsmamei- [lnacmuyeckue degpopmayuu Ha noaHol naacmuHe (Opyaas ysemosas cxema)
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o
OueHume 3anac npo4yHocmu
B ctanpapTHOM cTpoke BbibepuTe PuabTpbl — AndaBuTHbIN yKasaTenb — 3anac NPOYHOCTH.

BbibrpaeM nong ansg otobpaxkeHuns Ha Mmogenn — 3anac npovyHoctu u Teopusa KynoHa-Mopa.

Margin Of Safety Teopust Kynoua-Mopa

1 g 1.000e+00

—0.87285

0.5819

0.118-M 4 181¢ 01

Pesynsmam pacyema 3anaca npoyHocmu no meopuu Kynona-Mopa

Margin Of Safety Teopusi Morn Kynoma

1 g 1.000e+00

0.9713

0.91416

=
=1
8
)
D

-
e
-
W
m

=
=

Pe3zynemam pacyema 3anaca npo4Hocmu no meopuu Moau-KynoHa

Takum o06pasoM, 6bln Npou3BedeH pacyeT NAACTMYECKOM 30Hbl BOKPYF CKBaXMHbl B AMHAMUKE C YYETOM
MOPOBOro AAB/EHMS [0 NOSBNEHUS HEYCTOMYMBOCTU B BUAE MOSIOC NAACTUYECKUX AedOopMaLMiA.
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Ucnone3osaHue KoOHCoNbHO20 uHMepgeiica

MocTpoeHne reomMeTpun, reHepaumIo CeTku, 3a4aHNe FPaHUYHBIX YCI0BUMIM U MaTEPUanoB MOXHO BbIMOAHUTb C
MCNOMb30BAaHMEM KOHCOMLHOrO MHTepdenca. Huxe npueenéH Koa MNporpaMmsbl, MO3BONAKOLWMA BbIMOAHUTD
Warn OMWCAHHOrO Bbllle PYKOBOACTBA, HEOOXOAMMO TOMbKO CaMOCTOSTENbHO YKasaTb MONHbIA NyTb W
Ha3BaHMWe coxpaHsieMoro daiina.

Mpumep pabouyero ckpunTa (dann coxpaHsetca B D;/Fidesys/test.pvd)

reset
set node constraint on

create surface rectangle width 10 height 10 zplane
move surface 1 x 5y 5

create surface circle radius 1 zplane

subtract body 2 from body 1

curve 7 interval 70

curve 7 scheme bias factor 1.04 start vertex 7
mesh curve 7

curve 8 interval 70

curve 8 scheme bias factor 1.04 start vertex 6
mesh curve 8

curve 6 interval 34

curve 1 4 interval 34

mesh curve 1 4 6
mesh surface all
create material
modify material
modify material
modify material
modify material
modify material
modify material
modify material
modify material
modify material

name ‘material’

set property 'MODULUS' value 1le+09

set property 'POISSON' value 0.25

set property 'DENSITY' value 2650

set property 'COHESION' value 2e+06

set property 'INT_FRICTION_ANGLE' value 20

set property 'DILATANCY_ANGLE' value 0.0001

set property 'BIOT_ALPHA' value 0.8

set property 'POROSITY' value 0.25

modify material 1 set property 'PERMEABILITY' value 1le-12

modify material 1 set property 'FLUID_VISCOCITY' value 0.005

modify material 1 set property 'FLUID_BULK_MODULUS' value 1e9

block 1 add surface all

block 1 element type quad8

block 1 material 'material’

create pressure on curve 4 magnitude 28e6

create pressure on curve 1 magnitude 32e6

create pressure on curve 6 magnitude ©

bcdep pressure 3 value '(25e6)-0.6e6*t/3600'

create displacement on curve 7 dof 2 fix ©

create displacement on curve 8 dof 1 fix ©

create porepressure on curve 1 4 value 25e6

create formula 1 '(25e6)-0.6e6*t/3600'

create porepressure on curve 6 formula 1

analysis type dynamic elasticity plasticity porefluidtrans dim2 planestrain preload on
dynamic method full_solution scheme implicit maxtime 150000 timestep 1000 newmark_gamma 0.1
nonlinearopts maxiters 2000 minloadsteps 1 maxloadsteps 10000000 tolerance le-4 targetiter 5
calculation start path 'D:\Fidesys\test.pvd'

RPRRPRRPRRRRPRRRRRR

penakTop XypHana. B nosBuBLIeMCS OKHe B raBHOM MeHIo Bbibepute Main — OTKpbITb M OTKPOUiTE

E Takke MOXHO 3anyctutb dann Example 13 Plasticity 2D.jou, Bbi6paB Ha MaHenn WMHCTPYMEHTOB
TpebyeMblii Gain xXypHana.
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MCTOpMﬂ Harpy>xeHus ynpyro-nnacmqecxoii NAaCTUHDbI

Hinton E. Fundamental Tests for Two and Three-dimensional, Small Strain, Elastoplastic Finite Element Analysis /
Emest Hinton, M.H. Ezatt. - NAFEMS, 1987.

PelwaeTca 3a4aya 0 PacTHKEHUM-CKATUM KBAAPATHOM NaacTuHbl. MapameTpbl Matepuana: E = 250e3 H/mMM?, v
= 0.25, npenen Tekyyectu ¢ = 5 H/MM2Z Mogenb pa3buBaertcs Ha OAMH KOHEUHbIA 3NEMEHT. JIeBas U HUXKHAS
CTOPOHbI 3aKpensieHbl Mo nepneHaukynsapam. [paHnyHble YCI0BWS NpeacTaB/ieHbl HA PUCYHKE HUXKeE:

IYYYYY ** AAAA

> e . E
» > i :
i g g 5 :
- enip
Step 1 Step 2 Step 3 Step 4
s T B>
| : e W A |
'
2
4
-.r..‘_
Step 5 Step 6 Step 7 Step 8

MocmpoeHue modenu PEXUM - [EOMETpPUS

1. Co3paliTe KBaApaTHYIO MAACTUHY. " q W “ =
Ha naHenu KomaHp BbibepuTe MOAynb  MOCTPOEHUS

06bEMHOI reomeTpun (Pexxum — Feometpus, O6bekT — t=0 I .lf % N fo
< = T

MosepxHocTb, [elicTBue — Cospatb). M3  cnucka

reoMeTpuyeckux npUMUTUBOB BbibepuTe MpAMOYroNbHUK. OBBEKT - MDBEPXHOCT

3apanTe pasMepsbl 6510Ka:

o UlupwuHa: 1; ” Q /. * i g

e PacnonoxeHue: Z-nnockocCTb. y 1

Haxxmute MpumeHuTs.
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2. TlepemecTTe NOBEPXHOCTb K HaYany KOOPAMHAT.

Ha naHenu KoMaHpA BbibepuTe MOAYNb MOCTPOEHUS 0OBLEMHOM
reometpum (Pexum — leometpusa, O6bekT — MNOBepXHOCTD,

Herictene  — Mpeo6pasoBatb). M3 crnvcka BO3MOXHbIX
npeobpa3oBaHuii Bblbepute MNepeMecTuThb. 3apante
napameTpbl:
ID noBepxHocTu: 1;

e Bknwoyas cpauieHHbie: ybpaTb Gnaxok;

e BoibpaTb MeToa: PaccTosHue;

e PaccrosHue no X: 0.5;

e PaccrosHme no Y: 0.5.
Haxxmute MpumeHuTn.
Takum  06pa3oM, neBblt  HWKHWWA  Yroa  NAACTUHBbI

nepeMecTuica B Ha4yaao KoopanHart.

lMocmpoeHue cemku

1. Ha naHenu koMaHp BblbepuTe MoAYAb MOCTPOEHMUS CETKM
Ha kpuBbix (Pexxum — Cetka, O6bbekT — Ha KpuBbIXx,
Henctene — lMocTpoeHne ceTku). YKaxuTe CTeneHb
U3MeJSIbYEHUS CETKMU:

e Boibop kpuebix: all;

o Bhibepute cnocob noctpoeHus cetku: PaBHOMepHO;
e Bbibepute napametpbl pa3buenus: MiHTepBsan;

o VHTepBan: 1.

Haxxmute MpumeHuTs.

HaxxmuTe MocTpoutb ceTky.

2. Ha naHenu KoMaHn BbibepuTe MOAYNb MOCTPOEHUS
noBepxHocTHOM ceTkn (Pexum — Cetka, O6bekt —
MNoeepxHocTHas, [elictBue — lMocTpoeHue ceTku):

o BbibepuTe cxemMy nocTpoeHust ceTku: ABToMaTMyeckas;
e Bbibop nosepxHocTew: all.

Haxxmute MpumeHUTb CXemy.

Haxxmute MocTtpoutb ceTky.
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CAE Fidesys — pykoBoacTBo nonb3oBatens (sepcus 3.0)

PemM - Matepidan
3adaHue Mamepuana u muna snemMeHma

1. Ha naHenn komaHpn Bbibepute Moaynib 3afaHUs CBOMCTB l '
matepuana (Pexum — Marepuan, O6bekt — YnpaBneHue

i J el
Matepuanamu). Ykaxute wuMa Matepuana Material 1. =

s
A
MNepeTawmTe U3 neBon KONOHKM Hagnucb Martepuan lyka B
konowky CBoictBa  Martepuana. 3agaite  cneaylowme OBBEKT - ¥NPABNEHWE MaTepManami

napaMeTpbi: a—
e Mogynb HOHra: 250e3; :;h Q. Q (@ =

o KoadduumeHnrt lMNyaccona: 0.25.

[
&5

B okHe cnesa nepenaute B pasgen lnactmyHocte - Mo Mwusecy. lNepetawmTe xapaktepuctuky [llpepen
Teky4yecTu B okHO CBOMCTBA MaTepuana. Beegute 3HaueHue:

Mpenen Tekyyectu: 5.

W Ynpasnewaee matepuanism *
ECmﬁuaa Marepuan s} EHmmpmpoaauuuﬁ Matepmuan

1 - ; I
¥ YnpyrocTe Material 1 i | ¥raepogucTan cTank |
i i i
i Marepuan lN'vka Voasiime una Maomepuaag | Crane NOCT 4543-T1 |
i ¥
i Marepuan Mynn-PrsinHa g PesnHa i
| > Marepwan Baeviua-Ko : Kesnap Z
1 > Marepuwan Mypuarana | Twtaw i
l i
i OpraTponHBIE Matepaan : IoyuT E
1i ¥ TpaMCcBepoansHo WIOTHOMHER M., : i
|7 OBuje i i
1 ]
| » Npounocrs : i
 MAacTHYHOCTL ! i
i

i; * Mo Musecy CeodcTea mateprana 3xaueHwe

i MNepew xpUTepHd NpounocTy .. ~ Material 1 I
| » Bropo kpurepuil npounocts Ap. ;
i " o RER POUH fip-. «~ Matepwan Nyxa I
|+ ¥npouHeHuwe I
| " pod " Mogyne HOHra 250000

| » TemneparypHble CEORCTEA

i KoadsdwumedT MNyaccoda 025

| + Teo nxa » Mo Musecy i
| Npeguarar

g |I"I:pe.a.en TERYWECTI 5

i i
1

i

i

i |
[y

L)

HaxmuTe MpumeHUTb.
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CAE Fidesys — pykoBoacTBo nonb3oBatens (sepcus 3.0)

2. Co3paniTte 610K OOHOrO TMNA MaTepuana.

Ha naHenn koMaHp BbibepuTe MOAYNb 33a4aHUs CBOMCTB
matepuana (Pexum — bnokun, Ob6vekt — bnok, [eicteue —
Do6aButb cywHocTb B 650K). 3apante  cnepywowme
napameTpbl:

e |D 6noka:1;
o  Cnmncok cywHocTewn: NoBepXHOCTb;
e [D:1 (unn komaHpow all).

Haxxmute MpumeHuTs.

3. [pucsorite matepuan 6noky.

Ha naHvenu komaHp Bbibepute MOAynb 3adaHUS CBOMCTB
maTtepuana (Pexum — bnoku, Obvekt — bnok, [eiictBue —
3apaTtb Matepuan). 3aganiTe CleayoLlmMe napameTpsbl:

e |D 6noka(os): 1;
e Bbibepute M3 cnucka paHee CO3AaHHbIM MaTepuan:
Material 1.

Haxxmute MpumeHuTs.

4. TlpucBonTe TMN 31EMEHTA.

Ha naHenn koMaHn BblbepuTe MOAYNb 334aHUs CBOWMCTB
maTepuana (Pexum — bnoku, O6bekt — bnok, LeiicteBue —
Tun anemeHTa). 3aanTe Cnepylowmne napaMeTpsl:

o ID 6noka(oB): 1;
o Kateropwus: [NnockocTb;
o [lopspok: 2.

Haxxmute MpumeHuTnb.
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!:,) CAE Fidesys — pykoBoacTBo nosnb3oBatens (Bepcus 3.0)

3adaHue 2paHuyHbIX ycnosuii F2L 1= JEELe SRS E JEL

1. 3akpenuTe KpuBYtO 3 B HanpaenieHuu Y. . di @ n =
Ha naHenu komaHg Bbibepute Pexxum — paHuuHbIe ycnoBus,

Obvekt — MNepemewenune, [ericteue — Cospatb. 3apanTe H %

cnenyroume napameTpebl:
Ayrot P P 00wekT - NepemelleHne

e ABTOMaTtMyeckoe npucsoeHue ID;

q
e Cnucok obbekToB: Kpusas; =L B B g ﬁ
e |D obbekTOB: 3;
o Crenenu ceoboapl: Mo Y; v o a E = -
e Bennuuna: 0.
a3
Haxmute MpumeHuTnb. E 4:’ 53

2. 3akpenuTte KpUBYK 2 B HanpaBieHun X. h ﬁ o 8.7 ﬂ
O o

Ha naHenu komaHg Bbibepute Pexxum — paHMuHble ycnoBsus,
O6bekT — MNepemelnenne, [erictene — Cospartb. 3ajanTe cieayowme napameTpsi:

o AsTOMaTtmyeckoe npucsoenue ID;
e (Cnmncok obbekToB: KpunBasi;

e |D 06beKTOB: 2;

e (Ctenenu cBoboapl: Mo X;

e BennuuHa: 0.

Haxmute MpumeHuTnb.

3. 3akpenuTe KpUBYH 4 B HanpasneHun X.

Ha nanenu komaHg Bbibepute Pexunm — IpaHuuHblie ycnoBusi, O6bekt — Mepemewenune, [elictBue —
Cospatb. 3apanTe cnepyowme NnapameTpsl:

o AsTOMaTtmyeckoe npucsoenmue ID;
e (Cnmncok 0bbekToB: KpunBasi;

e |D 06bekTOB: 4;

e CreneHu ceobopapl: Mo X;

e BennuuHa: 0.

Haxmute MpumeHuTnb.

4. 3akpenuTe KpuByto 1 B HanpaBneHuu Y.

Ha naHnenu komaHg BbibepuTe Pexunm — IpaHuudble ycnoBusi, O6bekt — Mepemewenune, [elictBue —
Co3patb. 3ap