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Mpucrynas Kk pa6orte

CucremHble Tpeb6oBaHus

CAE Fidesys ¢ camoro Havana pa3pabartbiBaeTcs TakuM 00pa3oM, YTO cUCTeMHble TpeboBaHMS KOMMJeKca
HEBbICOKM: OH MOXET ObITb 3anylleH Ha OOblIKHOBEHHOM MepCcOoHaNbHOM KoMmmnbloTepe. [pu Hanuumm B
KOMMNblOTEPE OAHOrO M 6onee MHOrOSAEPHbIX MPOLECCOPOB  BblUMCIEHMS OyayT aBTOMATUYECKM
pacnapanneneHbl Ha Bce siapa. HaumHaa c Bepcum 1.5, B 64-6UTHOM BepCMM NPOrpaMMHOr0 KOMIM/EeKca
LOCTYMHO pacnapaniennMBaHne BblYMCIEHUI HA HECKONbKO Y3/10B, 0ObEeAMHEHHbIX B JIOKANbHYK CETb WM
Knacrep.

MporpammHbiv komnnekc CAE Fidesys npepbssnseTt cnenyrwme MUHUManbHble TpeboBaHUS K NPOrpaMMHOMY
obecneyeHunto 1 060pya0BaHMIO.

AnnapamHeie mpe6osaHus

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

e OnepatuBHag namaTb: He MeHee 4GB.

e (CBobonHOe MecTo Ha aucke: 5 GB.

o Bupeokapta yposHa NVIDIA GeForce GTX 460 unum Bbiwe.
e PaspelweHune akpaHa: 1024x768 unu Bbiwe.

OnepayuoHHas cucmema

MoonepXuBaTCs CleayroLwmne BepCUn ONepaLmMoHHbIX cUcTeM (64-pa3psiaHble BEPCUN):

. Windows 7 Service Pack 1;

o Windows 8;

o Windows 8.1;

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

. Windows Server 2012 R2;

o Windows 10 ;

. Ubuntu 18.04

. CentOS 6;

. CentOS 7;

. Debian 9;

. RedHat 6;

. RedHat 7;

. Open SUSE Leap 15

J Alt Linux 7

. Alt Linux 8
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YcTaHoBKa

Microsoft Windows

Monb3oBaTtenb, YCTaHAaBAMBAWOWMIA NpOrpamMMHOe obecnevyeHne Ha MepCOHANbHbIV KOMMNbIOTEP, [AOMKEH
obnapatb npaBaMu agMuHMcTpaTopa Ha 3ToMm (K. Ecnn Ha KoMMbloTepe yxe ycTaHOBNeHA Kakas-nnbo sepcua
CAE Fidesys , BO BpeM$i YCTaHOBKM He L,0/KHO ObITb OTKPbITO HW 04HOro okHa CAE Fidesys .

1. Ckayante yctaHoBouHbIM dain CAE Fidesys no ccoinke https://cae-fidesys.com 1 3anyctute npouecc
YCTaHOBKM.

Ecnu Ha komnslomepe yxe bbina ycmaHogneHa kakas-nubo eepcusi CAE Fidesys, mo npu 3anycke ycmaHo8o4H020 ¢ana
6ydem npednoxeHo yoanums ee Ui 0MMEHUMb YCMAHOBKY.

2. B nosBuBLEMCS OKHe HaxXmuTe Oanee.

7 vcranoeka CAE Fidesys 2.0 M=l

Bac npueeTcTBYEeT MacTtep
ycTaHoBkM CAE Fidesys 2.0

3Ta Nporparta yeTaHoeMT CAE Fidesys 2.0 Ha Bal
KOMABHITER,

Mepe s HEYanom YCTaHOBKM PEKOMEHAYETCA 3AKPEITE BCE
paboTatowme NpMoKEeHHA, 3TO NOSE0NNT NPOrparMe
YCTEHOBKK OOHOEMTE CHCTEMHEIE thafnkl B8 NEpesarpysKH
KOMMEHITERA,

HammiTe KHoMKY ' Janes’ And npoacn¥eHa,

Hanee = I OTMEHA |

3. BHuMaTenbHO 03HAaKOMbTECb C JIMLEH3MOHHbIM A0rosopom. Ecnu Bbl He cornacHbl C KakKMMKM-nmMbo ero
NMYHKTAMWU, HAXXMUTE OtmeHa. Ecm Bbl MOMHOCTBHO COMMACHbI C YCNOBUAMMU, HAXKMUTE anHMMaIO.

 ?vcranoska CAE Fidesys 2.0 M= B
“r\) MHuEHZHOHHOE COrAalIEHHE

Nepea yeTaHoekod CAE Fidesys 2.0 o3HaKoMBTECE ©
NHLEHZHOHHEIM SO NAWEHHEM,

AnA Neperell&HHA N0 TEKCTY MCNONESYATE KNAEMWK <Pagelips 1 «PageDowns,

MILEH3MOHHBIA AOMOBOP C KOHEYHBIM NONB30BATENEM ﬂ

BANHO! BHHMATENEHD NPOYMTSATE HHAEMSN0HEHHOE NEPEA, VCTAHOBKONA,
KOMMPOEAHHEM, HCNONB30BaHMEN NporpaMMHoro ofecnedeqa CAE Fidesys, panee
onpeaeneHHoro Kak "TiporpaMMHe NpoayveT", NMioboe MoNone30eaHHe Bamm
MporpaMHHOro NPOAYETAS, B TOM YMCNE B0 YCTAHOEKS M KOMMPOBaHHE, 03HaYaeT Bale
COFNACHE CO BCEMM YCNOBMAMK HACTOALLEN O MMLEHZMOHHOND A0 0B0pa.

HaCTOAWMA MMULEHSMOHHEIR 40M0BO0P © KOHEHHEIM NONE30BaTENEM (4anee —
"MHLEHZHOHHEIR 40T 0B0R") ABNAETCA HIPHAHHECKH 00AZaTENEHEIM COrNAWEHHEN,
5K MHIHAEMEIM MEMALY KOMNaHMER DWAECIIC (COB0KYMHO MMEHYEMEIMH “HOMOaHKA ;l

ECNK BBl MPHHHMAETE YCNOEMA COMNALWEHHA, HEMMMTE KHOMKY <M pMHMMaHE , HTobk
WCTAHOEHTE NPOrPatty, HEODE04MMO NMPHHATE COrNaWEHHE,

Mullsaft Install System w2, 46, 5-nicade

< Hazan I MPHHHMARD I OTHEHA

4. BblbepuTe nanky Ang yCTaHOBKM NpOrpaMMbl U HaxmuTe Oanee.



http://www.cae-fidesys.com/ru/download/login

rrc')

CAE Fidesys — pykoBoacTBO nonb3oBatens (sepcus 2.0)

¥’ vcranoska CAE Fidesys 2.0 [_ [ ]

fr\) Brifiop nanku ycraHoBEW

‘ BribepuTe nanky anA yetadoekk CAE Fidesys 2.0,

MporparmMa YCTaHoEHT CAE Fidesys 2,0 B ¥KasaHHyHD nanky, YTobkl YoTaHOBMTE
MPHACKEHHE B APYIYHD NAMKY, HI%MMTE KHOMKY £0030ps H yKakHTe e2, HaMmMHTE KHONKY
‘fanee’ AnA NpoAOn¥EHHA,

Manka YCTaHoEKH

C:1Program FilesiFidesysiCAE-Fide Obzop ... |

TpebyeTcA Ha Aucke: 2.5 MHaAT
AOCTYNHD Ha AMcke: 98,2 [BakT

Mullsoft Install Swstem w2, 46, 5-Unicade

< Hazaa I Hanee = I OTHMEHA |

5. BeenuTe Ha3BaHMe Manku B MeHH «[lyck», B KOTOpoM ByneT co3aaH Ap/ibik A48 3anycka Nporpammsl.
Ecnm Bbl He xOTUTe co3gaBaTtbh Nanky B MeHw «[lyck», Bbibepute He cospaBatb Apabiku. Haxmute
YcTaHOBUTD.

¥ 7 ¥cranoeka CAE Fidesys 2.0 [_ [CI) x|

“r\) Manka B mexo “Myck”

BrifiepMTe nanky & MeHlo Tvok" ANA pasMELLEHMA APNBIKOE

b NpOrpamtes,

BIBEpHTE Nanky B MeHk "Myok”, Kyaa Gy A% T NoMEWEHE! ARMEIKH NpOrpattsl, Bel Takwe
MOMETE EESCTH APYTO8 HMA NankH,

Accessories
Administrative Tools
Adobe

CAE Fidesys 2019
EPSOM

Intel Parallel Studio ¥E 2018
LibreCffice 5.0
Maintenance
Startup

TortoiseHg

WinRAR

™ He cosaaBaTs ApnbikH
Tullsabt Install System w2, 46, 5-Unicode

< Hazaa I YCTaHOBHTE I OTMEHE |

6. [lpouecc yCTaHOBKM MOXET 3aHSATb HeKoTopoe Bpems. [locne 3aBeplleHMs YCTAHOBKM HaKMUTE
loToBo.

Linux

YctaHoBouHbIN (ann CAE Fidesys nns Linux JOCTyneH Afg CKauMBaHMS TONbKO B Bpay3epe onepauyoHHOM
cuctemsbl Linux.

1. CkauvaMTe ycTaHoBOYHbIN Gaiin CAE Fidesys no ccoiike https://www.cae-fidesys.com.

2. HaxMuTe npaBoi KHOMKOW MbIlIM HA CKAYaHHOM (aine u BbibepuTe B OTKPbIBLLEMCS KOHTEKCTHOM
MeHto nyHKT CBoicTBa (Properties).



https://www.cae-fidesys.com/
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3. B oTtkpbiBwemcsa okHe nepenaute BO BKNaaKy lMpasa (Permissions) u noctasbTe ranouky PaspewwuTb
ucnonHeHue gaina kak nporpammbl (Allow executing file as program). Haxxmute 3akpbitb (Close).

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

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

Owner: nm - NM

Access: lﬂead and write ""
Group: lnm -

Access: I MNone - ‘
Others

Access: I None - ‘
Execute: [%A”m‘f executing file as program
SELinux context: unknown

Last changed: MT. 28 Hosb. 2014 13:46:12

Help Close

4. 3anycTuTe yCTaHOBKY, ABAX/AbI WENKHYB MbIlbio Ha daiine ycTaHoBLWwmMKa. [pun nossneHmm
AManoroBoro OkKHa HaXxxmmTe KHonky BoinonHuTtb B TepMuHane (Run in terminal):
'

v 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.

| Run in Terminalﬂl Display H Cancel H Run

AKTuBaums 1 NpobHbINA Nepuop,

Mpv nepBOM 3anycke mnpenpoueccopa nosensetcs OKHO JluueHsupoeaHue Fidesys C npennoXeHWEM
npuobpecTu NULEH3UI0 UM aKTUBMPOBATb NPOGHLIN Nepuoa,

lMpo6Heiii nepuod

[nutenbHocTb NpobHoro nepuoda coctaBnsieT 30 OHEW, KOTOpble OTCYMTLIBAKOTCS C MOMEHTA aKTMBaLMM
npobHoro nepuopa. MpobHblit Nnepuoa npeaHa3Ha4YeH AN 03HAKOMEHMS C NMPOAYKTOM M He npeaHa3HaveH
ANS NpoBefeHUs NobbiIX KOMMEpYECKMX PaCYETOB (CBSI3aHHbIX HAMPAMYK WMAM KOCBEHHO C W3B/IEYEHMEM
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BbIroApl). [po6HbIM Nepuos HEBO3MOXHO aKTMBMPOBATb HA BUMPTYaNbHOM MaliMHE, TakxkKe NpobHas Bepcus He
npefHa3HayeHa ans paboTbl Yepes yaaneHHbl paboymii cTon.

YTo6bl aKTMBMPOBATL NPOGHbI NEPUOL, HAXKMUTE B CTAPTOBOM OKHe KHOMKY Mpo6Hblit nepuoa,

o Tex nop, noka nporpamma paboTaeT B NnpobHOM pexunme, okHO JluyeHsuposaHue Fidesys bynet nossnarbcs
npu Kaxgom 3anycke. YTtobbl npogomkatb pabotaTtb B MPOOHOM pexume, CledyeT HaXumaTb KHOMKY
Mpo6oBatb.

Akmueayus
YT06bI aKTMBMPOBATL MPOAYKT:

1. Haxmurte B okHe JluyensupoeaHue Fidesys kHOMKy AKTMUBUpOBaTb.

2. Bobibepute Y MeHs Het ¢aiina V2C n Haxmute CreHepupoBaTtb C2V. OTKpoeTca CUCTEMHbIM auanor
coxpaHeHus danna. CoxpaHute dann C2V n nepepate n06bIM yA06HBIM CNOCOOOM B OpraHM3aLmio,
B KOTOpPOM NpuobpeTanca npoaykKT.

3. B orBer Ha 310 BaM OyaeT BbiC/IaH dain C KNOYOM akTMBaumm C pacwupermnem V2C. Monyuns dann
V2C, Bbibepute Y MeHs ectb daitn V2C n Haxxmute Mpumenutb V2C. Bbl yBUAMTE CUCTEMHDBIN Ananor

OTKpbITUS arna. YKaxuTte B HEM NMyTb K nonydyeHHomy darny V2C.
I:I Nuuensvpoeanie CAE Fidesys

FIDESYS

% mMeHa HeT daina V2 <

CreHepHpogats C2W

% % meHs ecTh dakin W2 C

[TPHHEHHTE W22

«— Hazaa |

© 2019 000 sduaecHes Boe npaea 33 WH WeHB. wew.cae-fidesys.com

4. Baw npoayKT akTMBMPOBaAH.

I'IpM ncrnonb3oBaHum USB-Kntoya akTUBALLMS BbIMOMHIETCS aBTOMATUYECKM.

NudopMaumnsa o npuobpeTEHHON MMLLEH3UU

Boibpas B rnaBHoM MeHw [Momowb — O nporpamMme, Bbl yBMAMUTE OKHO C MH(OpMauMeRn, B KOTOPOM
MOKa3bIBaKOTCH:

e [lonHbI HOMep BEpPCUM MPOrpaMMsl;
e Tun ANLEH3MWN N CPOK €€ OKOHYaHMS;
e  (Cnncok BO3MOXHOCTEN, AOCTYMHbIX B MPUOOPETEHHOM IULEH3UMN.
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Ypanenue

MNMonb3oBaTens, y,u,anmou.l,mﬁ nporpamMmmHoe obecneyeHue, fomxkeH 0bn1anaTb npaBaMn adMUHUCTPATOPa.

Mepepn ynaneHveM nporpamMMHoro obecneyeHns Heo6xoAMMO 3aBeplWwuTb paboTy BCeX 3anyLeHHbIX KOMui
NPpUOXeHUS: Kak npenpoueccopa (Fidesys), Tak u noctnpoueccopa (Fidesys Viewer).

Ins ypaneHus nporpamMMHoro naketa Bougute B [laHenb ynpaBneHuss Windows w Bblbepute nyHKT
MporpaMMbl MU KOMMOHEHTbI (B CTapbix Bepcusax Windows YctaHoBKa M ypaneHue nporpamm). B cnmcke
YyCTaHOBNEHHbIX Nporpamm BbolbepuTe CAE Fidesys #.#.#.#, rne #.#.#.# — HoMep Bepcun nporpaMmbl. Haxmute
Ha Heé npaBoOi KHOMKOM MbIWK U BblbepuTe Yaanutb/UsMeHuTb. [NoatBepamTe CBOM HAMEPEHUS, HAXKAB B
OTKPbIBLUEMCS OKHE KHOMKY YAanuTb.

YoaneHue npozpammel He 8ieyem 3a coboll yoaneHue 0aHHbIX 0 e€ akmueayuu.
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O6wme cBepeHUs 0 nporpaMmme

CTpyKkTypa naketa

MakeT CAE Fidesys cOCTOMT U3 TpeX OCHOBHbIX KOMMOHEHTOB:
o Fidesys — npenpoueccuHr 1 nposegeHne pacyeTa;
o FidesysCalc - npoBeneHne pacyeTos;

¢ Fidesys Viewer — nocTpouLeccuHr u aHanm3 pesynbTaTos;

3anyck nporpaMMHoro obecneuyeHus
MporpaMMy MOXHO 3anyCTUTb ABYMsi Cnocob6amu:

e yepes MeHIo «llyck» (ecnn npu ycTtaHoBKe Bbino BbIOPaHO co3naHMe 9pnblkoB B HEM): BbibpaTh Fidesys
B nanke, Kyaa 6bina yctaHoBNEHa Nporpamma);

e yepes nwobor dannosbii MeHemkep ang Windows 13 katanora, kyga 6bina yctaHOBNeHa nporpamma
(no ymonuanuio C:\Program Files\Fidesys\Fidesys-2.0): 3anyctutb dainn fidesys.exe (Haxogutcs
B nanke preprocessor\bin).

Ha onHoMm MK MoxeT 6bITb 04HOBPEMEHHO 3aMyLLEHO HECKO/bKO 3K3EMMISAPOB MPOrpaMMbl.

Ecnv pns nporpamMmbl akTMBMPOBAHA KOMMepYeckasl NNLEH3Ms, TO Mocae 3anycka nporpamMmbl NOSBASETCS
rnaBHOe OKHO nporpammsl. Ecnin aktmBupoBaH Npob6HbIM nepuoa, nosiensetcs okHo Jluyexsuposarue Fidesys,
B KOTOPOM C/leayeT HaxaTb nbo KHONKy AKTMBMpOBaTb, 4TOObI MpMOBPecT nuueHsuto, NMbo KHOMKY
Mpo6osaTtb, 4TOOLI NPOAOIKUTL PABOTY B NPOBHOM pexXMMe 1 NepenTu K raBHOMY OKHY NpOrpaMMbl.

FnaBHOe OKHO nporpamMmmbl

CAE Fidesys vMeeT MHTYMTUBHO MOHATHbIA rpaduyeckmit uHTepdenc, ¢ NoMOLLb KOTOPOro mnonb3oBaTesb
nony4yaeT [oCTyn K GyHKUMOHANY NaKeTa U MOXET MO3TAMNHO BbIMOHSATb MOMHbIM LUK NPOBELEHUS pacyéTa.

7.7 CAE Fidesys 2.0 =leix
oain Bua [basca Bisyanuaum Qrofpseerse PNToyWeKTs Pacver [owous .

DOUXYFORROR 50 JTFIIRIALE S
o x

Bepeso

5 1snapshot SEUl Asserbly STEP" rohedl
Joers Komaicn M543 Donioads/ 3 prntable «<-<ar 1. snapehot. 5 Full Assembly.STE”

Korerges Tavern xonwan [ Macrep |




r\?

CAE Fidesys — pykoBoacTBO nonb3oBatens (sepcus 2.0)

Pa6ouas o6nactb (1) npencraBnser cob60i OKHO OTOBpaxXeHMs MOAEeNn U BU3yanbHbIX 3DHEKTOB.

naBHoe MeHI0 (2) BKk/IOYaeT B cebs CTaHAapTHble onepauuu paboTbl ¢ GpannaMm 1 NpoeKkTaMu, ynpasneHue
pexXuMMaMuM BM3yanusauuM Moeniei, HaCTpOMKM OTOOpaxkeHus naHenen, cnpaBky M T.N. QYHKUMOHAN,
AOCTYMHbINA B PACKPbIBAKOLLMXCSA MYHKTAX MEHHO.

MHcTpyMeHTbl (3) BKIOYalOT B cebs AepeBO OOLEKTOB reOMETpUM, a TakKe WMHCTPYMEHTbI AN aHanu3a
reOMETPUM U CETKM.

MaHenb komaHp (4) comepXuT OONBWKMHCTBO KOMaHL Afig paboTbl ¢ nporpammoi. KHomku oTobpaxkeHus
naHenei pacrnonoXeHbl B JIOTMYECKOM MOPSAKE, UYTO MNO3BOASIET TMO3TANHO BbIMOAHATL MOMHbIA  LMKN
npoBefeHus pacyéra.

MaHenb MHCTPYMeHTOB (5) COAEPXMUT KHOMKM AN BbI30Ba KOMaHA, KOTOpble Hanbonee 4acTo MCMOMb3yOTCS
npu paboTte C NporpaMMon.

CrpaHunua cBoicTB (6) CnyXUT Ang otobpaxeHus CBOMCTB BblAeneHHOro obbekta B paboyer obnactu skpaHa
Wnn B fepeBe 0ObeKTOB.

KoHconb (7) ncnonbsyetcs ans seoga komaHg CAE Fidesys v BbiBofa COOBOLEHMI NONb30BaTeNIO.
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UcTtopusa Bepcui

Bepcus 2.0
Beinywera: ¢espans 2019

[o6aBneH pacyeT MHOroLWaroBoOro HarpyXXeHus

e JlocTynHO 3aAaHue aKTUBHbIX TPAHUYHbIX YCOBUI A1 KaXKA0rO Lara Harpy>KeHus
(nobaBneHune/yoaneHne rpaHUYHbIX YCIOBMI HA LWArax)

e JloCTYynHO 33faHue 3HaYeHWUIM rPAaHUYHBIX YCIOBUIA NS KQXXA0TO Wara HarpyxeHus B BUAe TabanyHo
3aBMCMMOCTM (M3MEHEHME FPaHMUYHBIX YCIOBMI Ha Liarax)

e JlocTynHO 3aAaHue aKTUBHbIX HN0KOB B MOAENM AN KAXKAOTO LWara HarpyxxeHus
(nobaBneHune/ypaneHne 610KOB Ha LWarax)

3anucb u uteHue daitna B popmarte SEG-Y

e Jlo6aBneHa aBTOMaTM4eCKas 3aMUCb pe3ynbTaToB AMHAMUYECKMX PACYETOB (MepemeLleHuns, CKOpoCTy,
[laB/IeHUe, TNaBHble HaNpsXKeHUsl) B Buae cermcmorpamm B SGY-dannbl gng 3afaHHoOro Habopa
NPUEMHMKOB.

o B Fidesys Viewer go6aBneHa BO3MOXHOCTb OTKPbITUA M aHanm3a SGY-daiinos.

JononHeHus u ynydlueHus B npenpoueccope

o [lob6aBneHa nognepxka GOpMyNbHbIX U TaBNMYHbBIX 3aBUCMMOCTEN 415 KOHCTAHT MaTepuana npu
MMMOpPTE U 3KCMOPTE MaTepMasos.

o [lob6aBneHa OTpUCOBKA rpapUKOB AJi TabAMYHbIX 3aBUCUMOCTEN

e Bk/toueHa BO3MOXHOCTb CO34aHUS MOLEIEeN B NpenpoLeccope HeE3aBMCUMMO OT TUMA JIMLLEH3MOHHOIO
kntoya. Hanprumep, MOXHO co3aatb Mogenb A9 HEIMHEMHOTO pacyeTa, MMes TOJIbKO KJTHOY ANsl BEPCUM
CAE Fidesys Standard 1 3aTeM NpoM3BeCTM pacyeT Ha TOW pabouer CTaHUMK, Fae AOCTYMEH KoY ans
Bepcum CAE Fidesys Professional.

Bepcus 1.7.1
BeinyweHa: ceHmsbps 2018
HoBble BMABI rPaHMYHbIX YCNOBUA

® (CBSI3@aHHbIN KOHTAKT (BO3MOXHOCTb pelueHus 6oabwmx C60poK Ha HEKOH(MOPMHbIX CETKaX PasHOro
nopsiaka)

®  U3ny4yeHue

®  UCTOYHMK Tenna

e 00bEMHbIN UCTOUYHMK TeMnna

e OpOBOE faB/EHUE

® MOTOK XMAKOCTH

®  UCTOYHMK XUOKOCTU

e 0ObEMHbIN UCTOUHMK XMOKOCTH

Hosble BUAbI aHanu3a

® Nbe30MpoBOAHOCTb
®  pAcyéT 3 PeKTUBHbIX KOIPDUUMEHTOB TEMMNEPATYPHOIO pPacCLUMpPeHUs




f;)

CAE Fidesys — pykoBoacTBO nonb3oBatens (sepcus 2.0)
o

[o6aBneHa BO3MOXXHOCTb 3a/1aHNSA HAaYaNbHbIX YCNOBUIA

® Had4aJlbHOE NnepeMelleHne
Ha4vasibHaa CKOPOCTb

e Ha4anbHag yrnosasa CKOpocCTb
Ha4vasbHaa TeMnepaTtypa
Ha4asbHOE NOpoBOE OaBneHune

HoBble cBoiicTBa MaTepuanos

e MOAWAUHENHOe ynpoyHeHue (Musec)
e MpepHanpseHue
e Mbe30ynpyronaacTMYHOCTb

[ononHeHus u ynydlueHus B npenpoueccope

®  HOBbIM yOOOHbIN MEXAHM3M 33[aHUS MATEpPMANOB

[ononHeHuns u ynyywieHus B nocTnpoueccope

e yay4yweHa paboTta nporpaMMHOro nHTepdernica

Bepcus 1.7.0
Boinywera: agzycm 2017

HoBble TMNbI 3nemMeHTOB

e NPYXWHbI
e TO4YeYHble Macchbl
e HanoyHble 3neMeHTbl BTOPOro nopsaka (C MpoOMeXyTOUHbIMK Y3/1aMH)

HoBble BMAbI FpaHUYHBIX YCI0BUIA

e pacnpeneneHHas cuna
e KecTKue CBsi3u

e rpaBuTaLMA

e yII0Bas CKOPOCTb

e HEOTPAXaloLLMe rpaHUYHbIE YC/IOBUS U HaYasbHbIE YCI0BUS B AMHAMUYECKOM aHanuse

HoBble BMAbI aHanu3a

e [apMOHMYECKMM aHanu3

e MeTOA4 CyneprnosuvumMmM MojanbHbix ¢GOpM, BK/IOYAS 33adaHWe napameTpoB AeMndupoBaHus, ANs
peleHns AMHAMUYeCKUX 3a4a4

e Jlo6aBneHa BO3MOXHOCTb 3a4aHus 3aBUCUMOCTEW napameTpoB MaTepwuana
0T KOOpAMHAT/TeMnepaTypsl.

e [lo6aBneHa BO3MOXHOCTb pacyéta 3P@EKTMBHbIX MAcC M KO3OPUUMEHTOB Yy4acTUS COBCTBEHHbIX
(HOpPM KOHCTPYKLUM.

e [lns 6ano4YHbIX 3N1e€MEHTOB A00aBNEHbI HOBbIE NPOPUIN CEYEHUNA.

e YnyyweHa paboTa reHepaTopa HECTPYKTYPUPOBAHHbLIX PACYETHBIX CETOK, BKKYA Cayyvan rmbpuaHbIxX
CeTOK.

o [lob6asneHa nognepxka ¢opmatos CATIA v5, v6.
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[lononHeHus u ynyJiieHus B npenpoueccope

o [loBbllweHa cTabuIbHOCTL PaboThl.

[lononHeHus u yny4yleHus B npoueccope (pacueTHOM Moay”ne)

e Ynpyronnactuueckoe pgedbopmuposaHue no mogenu [ipykepa-parepa
e [apMOHMYECKUI aHaNu3
e B03MOXHOCTb MOAENMPOBATb CBSA3U

[ononHeHus u ynyyweHus B nocrnpoueccope (Moayne 3D-sBusyanusaumm)

e YnyyweHa paboTta nporpaMMHOro uHtepdeica Ha ocHose Python Shell.

Bepcus 1.6 R2
Boinywena: anpens 2015

JononHeHus u ynydlueHus B npenpoueccope
e B03MOXHOCTb aBTOMATU4YECKOM 06paboTKM pe3ynbTaToB pacyéTa 3PdEKTUBHbIX CBOACTB KOMMO3MUTOB.
e [loBblWweHa CTabUILHOCTb paboThl.

JononHeHus u ynyylueHus B npoueccope (pacyeTHoM Moayne)

e Ynpyronnactnyeckoe gepopmupoBaHue no mogenun pykepa-lparepa
e Pacuet 3 PeKTUBHbBIX CBOMCTB KOMMO3MLIMOHHbIX MaTepManos
e Mopynu HPC n Dynamics noctaensitotca B komnnektaumax Standard u Professional

JononHeHus u ynyuweHus B nocrnpoueccope (Moayne 3D-Busyanusaumn)

e YnyyweHa paboTta nporpamMmMHOro uHtepdeinca Ha ocHose Python Shell.

Bepcus 1.6
Beinywera: ¢espans 2015
o [lob6asneHa nopnepxka umnopta reometpun B cnegytowmx CAD-dbopmaTtax:
- SolidWorks;
- Parasolid;
- Pro/Engineer.

o [lob6asneHa noppepxka APREPRO (An Algebraic Preprocessor for Parameterizing Finite Element
Analyses)

e [lob6aBneHbl HOBble NpOpUIM cedeHns 6anok:
- Wseennep (C-ceuenue);
- Yronok (L-ceueHue);
- TaBp (T-ceueHue);

- Z-CeyeHue;

- [llonbi NPAMOYronbHMK.
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e Jlob6aBneHa BO3MOXHOCTb 33a4aHWS TPAHMYHbIX YCNOBWUMA C MOMOLLBK TabAMUHbIX M (POPMYNbHBIX
3aBMCMMOCTEN OT KOOPAMHAT U TeMNepaTypbl 4SS CTaTUYECKOrO aHauM3a.

e [JlobaBneH HOBbIN FEHEPATOP aAaANTUBHbLIX TETPA3A4PaJibHbIX CETOK.

e B COOTBETCTBMM C MOXENAHUSIMM MONb30BATENEN U3MEHEHA MAHENb 3a4aHMs HaCTpoek HeJIMHEMHOro
pewartenda.

e [lobaBneHa BO3MOXHOCTb pacyeTa KOHTAaKTHOrO B3aMMOAEMCTBMS B TPEXMEPHOM Clyyae Aans
06bEMHbIX MOZENEeN U B ABYMEPHOM C/lyyae ANs MIoCKMX MOAENEN.

e [lobaBneHa BO3MOXHOCTb y4€Ta KOHTAaKTHOro CBA3blBaHUA HOBerHOCTEﬁ B TPEXMEPHOM Cny4yae and
00beMHbIX MOAenen U KOHTAaKTHOrO CBSI3bIBaHMS KpUuBbIX B ABYMEPHOM C/iydae ansa nnoCKmnx Mogenew.

e [lo6aBneHa BO3MOXHOCTb pacyeTa COBCTBEHHbIX YacTOT C YY4ETOM MpeABapUTENbHOMO HANPSHKEHHOrOo
COCTOSHMSA.

e [JlobaBneHO aBTOMaTMYeCKOE aAaNTMBHOE BblYMCIEHNE pa3Mepa WwaroB HarpyxxeHus.

e 1N HeNUHENHbIX 33434 A06ABNEHbI BbIBOA MPOMEXYTOUYHbIX PE3Y/ILTATOB M JIOF pacyeTa (TeKCcToBas
nHdOpMaLMs 0 CTaTyce pacyeTa no CTagusm).

e Jlo6aBneHa BO3MOXHOCTb pacyeTa TepMOYNpyrux 3a4ay C UCNONb30BaHMEM 060N0YEYHbIX 31EMEHTOB
BTOporo nopsigka: TRISHELL6, SHELLS8, SHELLO.

e [lobaBneHa nopmaepka MHOTOMPOLECCOPHbIX BbIYMCIEHMI Ha OCHOBe TexHosmorun MPI ans
CNefyroLWmX pacyeToB:

- MeTogL cnekTpanbHbIX 3N1EMEHTOB;
- [nacTMyYHOCTL NPU ManbiX U KOHEYHbIX fAedopMaumsx;
- [OuHaMuuecknin aHanu3 gag SBHOM M HESABHOM CXEM MO BPEMEHM.

e MoanbuuMpoBaH yyeT nnactmyeckmnx aecdopMaLmii Npu UCNob30BaHUM METOAA KOHEYHbIX 3/1IEMEHTOB
M MEeToAa CNeKTPaNbHbIX 31EMEHTOB C YYETOM:

- KoHeuHbIx pedopmaumii;
- TepmoynpyrocTw.
e [loBbllweHa cKOpOCTb NPOBEAEHUS AMHAMUYECKOrO aHaNM3a C y4eTOM KOHeYHbIX gedopmaLmi.

e YnyyweHa paboTa MeToAa CMEKTPasbHbIX 3/1EMEHTOB Ha CEeTKax M3 CMELaHHbIX 3/1EMEHTOB Npu
aHanu3e yCTOMUYMBOCTU KOHCTPYKLIMM.

e [loBblllEeHa TOYHOCTb peweHnsa CTaTMYeCKOM 3af4a4n Co CABMIOBbIM Harpy>XeHmem npu ncnosib30BaHUA
4'y3J'IOBbIX NNOCKUX U 8-y3.l'IOBbIX 0OBbEMHBIX 3/IEMEHTOB.

o Fidesys Viewer 1.6: nobaBneHa pOKycMpOBKa 31eMEHTOB MOLENM B TEKYLEM MONOXEHUW yKasaTens
MbILLW.

e Fidesys Viewer 1.6: ynydweHa pabota @uibTpa No aHann3y NpoYHOCTY.

e Fidesys Viewer 1.6: ynyyweHa pab6ota ¢unbTpa “CornacoBaHHble pe3ynbTaHTbl” AN 06010YEYHbIX
KOHCTPYKLUMA.

e YnyyweHa coemectnmoctb ¢ Windows 8 1 Windows 8.1.

e YnyyweHa pabota cTpoku cocTosHus (Progress Bar).

e [lobaBneHa cuctema nuueHsunposarHma CAE Fidesys .
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Bepcus 1.5 R2
Beinywera: urons 2014

NlobaBneHa BO3MOXHOCTb 334aTb AHANUTUYECKYK 33aBMCMMOCTb TFPAHUYHBIX YCIOBWUIA OT
NPOCTPAHCTBEHHbIX KOOPAMHAT.

NlobaBneHa BO3MOXHOCTb NOCTPOEHUS TpadMKOB 33aBUCMMOCTM TPAHUYHBIX YCNOBMM OT
NMPOCTPAHCTBEHHbIX KOOPAMHAT U BPEMEHM.

NlobaBneHo reHepupoBaHME KOHCONbHbIX KOMaHA [N HAcTpoek M 3anycka pacyéra
BUIKETaMM rpaduyeckoro nHTepdenica.

[lo6aBneHbl UMNOPT/3KCNOPT MaTeEpPMANoB M3 rpaduyeckoro nHTepdenca.

B naket BkntoyeHa HoBag Bepcus Fidesys Viewer ¢ pagom ynyyweHu.

Bepcus 1.5

Beinywera: uroHs 2014

[lo6aBneH pacyér ynpyronnactmyeckmx 3agay CTaTM4eckoro aHanumsa.

[lo6aBneHbl OPTOTPOMHbLIE MaTepuansl.

[obaBneHbl GU3NYECKM HENUHENHbIE MaTepuanbl: MyHW-PuBnvMHa u MypHaraHa.

[lo6aBneHbl pacy€Tbl METOAOM CMEKTPANbHbIX 3/1EMEHTOB [AN15 CMELIAHHbIX CETOK.

[lobaBneHa BO3MOXHOCTb MapanfienbHblX PAcY4ETOB HA OAHOM WAM HECKONIbKMX KOMMbloTepax
C NoMoLLbto TexHonorun MPI (nnMHelHas cTaTuka, COBCTBEHHbIE YaCTOTbI, YCTOMYMBOCTD).

[lo6aBneHo BblYMCNEHME 3anaca MPOYHOCTM B COOTBETCTBMM C PA3/IMUYHBIMU TEOPUSMU Pa3pyLUEeHUs
B nmocTnpoueccope.

Hob6aeneHbl 8-y3noBble 06onoukm SHELLS.

KoHconbHble KOMaHAbl AN 334aHWS NapaMeTpOB aHaNM3a M 3anycka pacyéta.

[obasneHa BO3MOXHOCTb 334aBaTb B AMHAMWMYECKMX 334a4aX 33aBUCMMOCTb OT BPEMEHWU OTAENbHO
NS KKA0r0o rPaHUYHOro YC/I0BUS.

McnpaeneHbl npobnemsbl coeMectumoct ¢ Windows XP.

Bepcusa 1.4
BeinyweHa: dekabps 2013

[lo6aBneH pacyéTt 3apay NnoTepu YCTOMUMBOCTU KOHCTPYKLMKU B IMHEWHOM Cyyae.

[obasneH pacyéTt TeMnepaTypHbIX U TEPMOYNPYruMX 3a4au.

[o6aBneHbl KPUBOJIMHEWHbBIE 3/1EMEHTDI.

[obaBneH pacyéTt reoMeTpmuyeCcKn HeJIMHEMHbIX 3a4au.

[obasneH MeTo4 CNeKTpanbHbIX 3NEMEHTOB A/ pacyéTa JNIMHEMHbIX W HEeNMHEeNHbIX [OBYX- W
TPeXMepHbIX CTaTUYECKUX 33434 M 3a[a4 aHanmn3a COBCTBEHHbIX YacTOT U POPM KOHCTPYKLMMU.
[lo6aBneHa BO3IMOXHOCTb pacyéTa Ha rMOPUAHBIX CETKaX.

[obasneHbl HOBble BO3MOXHOCTU MOCTNPOLLECCHHTA.

UcnpaBneH psag owmnbok.

Bepcus 1.3
Boinywera: urone 2013

[obasneH pacyét 6anoYHbIX KOHCTPYKLMNA.
Nlo6aBneH pacyét 060104EUYHbIX KOHCTPYKLMIA.
[obasneHo MogenupoBaHue H6bICTPONPOTEKAOLLMX MPOLECCOB METOAOM CNEKTPAbHbIX 3/1IEMEHTOB.
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e Jlo6aBneH pacyéT cTaTM4yeCcKMUX U AMHAMUYECKUX HENMHEMHDBIX 3343u.
e [lo6aBneHa BO3MOXHOCTb paboTbl C 3/1eMEHTAMM BbICOKOrO MOPSAAKA.
e [lo6aBneHbl HOBblE BO3MOXHOCTH NMOCTNPOLLECCUHTA.

e WNcnpasneH pag owmboK.

Bepcus 1.2
Boinywera: espans 2013

e YnyyweHa Npou3BOAMUTENBbHOCTb BbIYMCIUTENIbHOM YACTK.

e B pacuéte nnockmx 3agay fob6aBneHbl NIOCKO-HaNPSXKEHHOE M NN0CKO-AehOPMUPOBAHHOE COCTOSHUS.
e B noctnpoueccop fo6aBneH NepecyéT B UMANMHAPUYECKME U chepruyecKne CUCTEMDI.

e B noctnpoueccop nobaBneH pacyéT MHBApPUAHTOB TEH30POB.

e B noctnpoueccop fobaBneHa BU3yanusaums pe3ynbTaToB pacyéta B BUAE U30NIUHUIA.

Bepcus 1.1
Boinywera: Hosiops 2012

e Jlo6aBneHbl 3aaaHMe NapaMeTpoB M 3aMyCcK pacyéTa M3 obLwero MeHo npenpoLeccopa.
e [lobaBneH pacyéT oMHaAMMYeCKMx 3agad.

e [lobaBneH pacyéT 3a4a4y Ha COOCTBEHHbIE 3HAYEHMSI.

o [lobaBneHa paboTa C rekcasgpanbHbIMU CETKAMMU.

e [lobaBneHbl paboTa C NPOEKTAMMU U CUCTEMA YNPAB/IEHUS PAaCYETaAMM.

e PycnduumposaH nocrnpoueccop.

e YnyyweHa Npou3BOAUTENLHOCTb NOCTRPOLLECCOpa.
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Pa6ota ¢ nporpammoii

MNpoBepeHne pacuéta c ucnonb3oBaHuem CAE Fidesys noppa3symeBaeT NMO3TanHOE BbIMOJHEHUE CeayoLWwmnx
onepaumi:

e 3a4aHWe reoMeTpuu;

® MOCTPOEHME CETKM;

e 33[aHWe rpaHUYHbIX YCIOBUM;

e 334aHuWe MaTepuana;

®  3aMycK pacyéTa;

e MPOCMOTP U aHaNM3 pe3yNbTaToB.

Bce nyHKTbI, 38 MCKNOYEHUEM MOCNEAHErO, BbIMOHAKTCA B Npenpoueccope. MocneaHmit NyHKT BbiNOJHAETCS
B MOCTMPOLIECCOpE.

FeomeTpus

CAE Fidesys no3BonseT nonb30BaTeNl0 CAMOCTOATENIbHO CO34aBaTb OOBLEMHYIO reoMeTpuI0 C MOMOLLbHO
BCTPOEHHOIO (QYHKLUMOHANA, @ TakXXe UMMNOPTMPOBATb TPEXMEPHblE MOAENW, Co3AaHHble B pa3nnyHbix CAD-
cucTemax.

Umnopm 2eomempuu

Ina umnopTa reoMetpun Bbibepute B rnaBHoOM MeHio Main - Umnopt. CAE Fidesys nopnnep>XuMBaeT UMMOPT
cnepywolwmx GopMartos:

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

o IGES (“.igs, “.iges);

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

e Warefront Object (*.obj);

e Stanford Polygon (*.ply);

e Assimp;

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

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

e Abaqus (*.inp);

o STL Files (*.stl);

e Fluent (*.msh);

e GAMBIT Neutral (*.neu);

e Ideas (*.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
Co30daHue 2zeomempuu

B kauecTBe cpencts ans co3paHus reometpun CAE Fidesys npepoctaBnsieT 60nbluoe KOAMYeCTBO 06bEMHbIX
reoMeTpuyeckux NpMMUTMBOB (Napannenenunen, UMAMHAP, NPU3Ma, KOHYC, NMpaMuaa, Wwap, Top), a Takxke
BO3MOXHOCTb 0ObeAMHATb MOBEPXHOCTM B 3aMKHYTble 0ObEMHbIe Tena. [ns co3aaHus CNOXKHOM reomMeTpum
ucrnonb3yoTcs OyneBbl onepauuu (NepeceyeHue, BbluMTaHMe, 0ObeauMHeHWe OOBEMOB) M pasfiMyHbIe
TpaHchopmaumm 06bEKTOB (BpallueHue, nepemelleHue, MacwTabupoBaHue, oTpaxeHue). Becb onmcaHHbIM
dYHKUMOHAN JOCTYNeH Ha NaHenu KoOMaHz B pasaene MNeomerpus.

MaHens KoMaHa 2 X

—PexuM - MeoMeTpHA
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MocTpoeHue cetkn
CAE Fidesys noppep>uBaeT crieaytoliye BUAbl KOHEYHbIX 31eMEHTOB A1 CETOK:
e 06béMHble: SOLID (teTpasapbl, rekcasapbl, nMpaMuabl, NpU3Mbl)
e nnockue: PLANE (TpeyronbHuUKK, 4eTbipEXYrofbHUKM)
e obonoyeuHble: SHELL (TpeyronbHMKK, 4ETBIPEXYrONbHUKM)
e GanoyHble: BEAM
e npyxuHbl: SPRING
e TO4YeyHble maccbl: LUMPMASS

nOpﬂ,IJ,OK BCEX 3N1EMEHTOB, KpOME MNMPY>XNUH U TOYEYHbIX MaCC, MOXET BAPbMPOBATbCA OT 1-ro po 9-ro. an 3TOM
nop4aaoK 3NIeMeHTa Bbllle BTOPOIro 0O3HAa4Ya€T UCMNOJIb30BaHME METOAa CNEeKTPas/ibHbIX 3/1IEMEHTOB.
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lMocmpoerue 06véMHoOII cemku

Ha naHenu komaHg, Bbibepute Moaynb NOCTpoeHns 06béMHow ceTkn (Pexum — Cetka, O6bekT — O6bEMHaZ).

MaHens KoMaHa g X

—Pexmm - CeTka
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1. YkaxuTte cteneHb uamenbyeHus cetku (derictBue — UHTepBanbl) Kaxaoro o6béma:

e Bbibepute 06bEMBI (YykaxkuTe nx ID). Heckonbko 06bEMOB MOXHO mepeuncanTb vepes npoben, Bce
0ObEMbI MOXHO 3aaaTb KoMaHaoM all;

e BblbepuTe cnocob NOCTpOEHUN CETKM (aBTOMATUYECKMIA, 3a4aHME MPUMEPHOr0 pa3Mepa 3/1EMEHTOB,
a[anTUBHO NOA reOMeTPUIO, yKa3aHMe MHTePBanoB pasbreHns nnu ¢ NoMoLbio GyHKUUKM pasMepa);

e Haxmute MNpumeHuTb CXeMmy.
2. YKaxuTe TUM 3NEMEHTOB AJ19 KaXK40ro o6beéMa:

e BbibepuTe 06bEKTLI A1 NOCTpoeHUs ceTku (ykaxkute ux ID). Heckonbko 06bEMOB MOXHO nepevncinTb
yepes npoben, Bce 06bEMbI MOXHO 334aTb KoMaHaoM all;

e BbibepuTe CxeMy NOCTPOEHMUS CeTKM (TeTpasapanbHble (TMN TeTpasapanbHas) WMAM rekcasgapasbHble
371eMeHTbI (TMN ABTOMaTU4Yeckoe pasbueHue);

e B C/lyyae MNOCTPOEHMS TETpadApasbHOM CETKM BblbGEpPUTE YPOBEHb OMTUMM3AUMM (IKCTPEMASbHbIN,
CWUNbHbIM, Bbllle CpPedHEero, CTaHAAPTHbINA, CPefHWi, NErkui wunu 6e3 onTMMM3auMM), a TaKxe
ycTaHoBWUTE (NaXKKM HANpOTMB COOTBETCTBYHOLIMX MYHKTOB, €Cnu TpebyeTcs MWHUMMM3MPOBATb
nepeonpenenéHHble U/UNN BbITAHYTblE TETPA3APDI;

® HaXMuTe anMeHMTb cxemy;

B cnyyae cnoxHoOW reoMeTpuuM peKkOMEHAYeTCs CHayasa 33faTb CXEMY MOCTPOEHUSt MOBEPXHOCTHOM CETKM
(TpeyrosibHble UK YETbIPEXYTrONbHbIE 31EMEHTbI).

HaXXMuTte HOCTPOMTb CEeTKY.
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ﬂocmpoeHue KOHeYHO0-3/1eMeHmMHol cemku
[lns NOCTPOEHMS KOHEYHO-3/IEMEHTHOM CETKM BbINONHWUTE CNeayoLwme AeiCTBuS.

1. Ha naHenu komaHpg Bbibepute MoAynb MOCTPOEHMS NoBepxHOCTHOM ceTku (Pexxum — Cetka, ObbekT —
O6beMHas).

MaHens KoMaHg B X

—Pexm - CeTka
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2. YkaxuTe cTeneHb naMenbueHus cetku (devicteue — UHTepBanbl - 3apatb pasMep) Kax oM MOBEPXHOCTU:

e Bbibepute 06bEMBI (YykaxkuTe nx ID). Heckonbko obbeMoOB MOXHO mepeuncianTb vepes npoben, Bce
o6beMbl MOXHO 3aaaTb KoMaHaol all;

e ykaxuTe [MpuUMepHbIii 06beM;
e HaxmuTe MpuMeHUTb CXeMy.

YT06bl NOCTPOUTL HEPABHOMEPHYIO CETKY (HampuMmep, CrywatoLyocs B6IM3M KOHLEHTPAaTOPOB HaMpsKeHus),
MOXHO f[00aBNATb OTAENbHble Y3Mbl HA rpaHMUAx o0cobeHHOCTEM M pa3buBaTb OTAENbHblE KPUBbIE,
NMOBEPXHOCTU UM 06bEMBI B6/IM3M 0COBEHHOCTEN.

C noMouwbto hyHKUMOHANA, AOCTYNHOro Yepes naHeslb KOMaH, MOXHO TaKXe:

e pPOBEPUTbL KAa4YeCTBO MOCTPOEHHOM CETKMU (BKJIOUAS NPOBEPKY KAYeCTBa CETKM OTAENbHbIX 3/1EMEHTOB:
06bEMOB, NOBEPXHOCTEN, KPUBBIX);

e MOAUDUUMPOBATb YXKe MOCTPOEHHYIO CETKY (YNyULWUTb, CFIaAUTb, 3a4NCTUTD);

® [EepEHYMEPOBATb 3N1IEMEHTbI U YOANTUTb NOCTPOEHHYK CETKY.
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3apaHue matepmana

Jo6aeneHue mamepuanos
CAE Fidesys nopnepxvBaeT cnefytowue Matepmuansi:

e Marepuan l'yka;

e QOpToTpOnHbIM MaTepuan;

e TpaHcBepcanbHO M30TPOMHbLINA MaTepuan;

e Martepuan MyHu-PusnumHa;

e Matepuan bneua-Ko;

e MaTtepuan MypHaraHa;

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

e TepMoynpyrui MaTepuan;

e [lopoynpyrui matepuan (Moaens buo).
IOna matepuanos MyHu-PuBAnMHa u MypHaraHa MCnonb3yloTcs OMNpenenstolme COOTHOLIEHMS, YKA3aHHble
HUXe.

MNoteHunan MyHn-Pusnuna:
W =C, (I, -3)+C,(I,-3) - D(J -1)?,
roe D, Ci, C; - KOHCTaHTbI MaTepuana MyHu-PuenuHa.
Cesizb D, C4, C; 1 koadbdUumeHTa lNMyaccoHa v:
_G+G
1-2v

MoTeHunan MypHaraHa:

2 02

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

roe A, G, G, Cs4, Cs- KOHCTAHTBI MaTepuana MypHaraHa.

YTo6bl CO34aTb HOBbIM MaTepuan, BblbepuTe Ha MaHENM KOMaHL MOAy/lb 33a4aHusa CBOWCTB MaTepuana
(Pexkum - Marepuan, O6bekT — YnpaBneHue Matepuanmm).

MaHens KoMaHa 2 X
—PexuM - MaTepuan

L9 <TH<|
|| By K| Q

NPpaBNEHHE MaTEPHanaM|

_Iﬁééiié

CeoicTea MaTepuanoB 3a4adl0TCA B BUOXKETE ynpaBneHme MaTepManos.
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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, ncnonb3ya TexHonornio “drag&drop”, Aob6aBbTe HEOGXOAMMbIE XapaKTEPUCTUKM M3 IEBOM KOJIOHKM B
konoHky CBOMCTBa MaTepuana.

BbibepuTe MBbIWKON HYXHYKO XapakTepucTuky. YOepxuBas NEBYH KHOMKY MblllM, NepeTalimTe Haanucb B
CsonctBa MaTepuana. [Baxabl KAMKHUTE B Mnofe 3HayeHue HanpoTMB MOSIBUBLUEroCS CBOMCTBA M YKaXMUTe
KOppeKTHOe 3HauyeHue.

B npaBoit KonoHKe 0TO6paXkatoTca NpeayCcTaHOBAEHHbIE MaTepuanbl. [ MCNOb30BaHMS 3TUX MATEpPMAsiOB B
pacueTe Takxe nepeTaliuMTe MbIWKON MHTEpeCyLWwnii MaTepmuan B KOIOHKY MaTepuanel (roe pacnonaraiooTcs
AKTMBHblEe MaTepuanbl). Haxmute kHonky MpUMeHUTb.

Mpu ycnewHom gobasneHnn cosgaHHbie MaTepuasnbl OOMKHbI 0TO6pasuTbcs B [lepeBe 06bekTOB B pasgene

Matepuansi.
[epeso g X

TeRYLWMA B1a II'Ioane AEpEED ;I

s |]D i |
- ‘ leoMeTpHA

= @ MaTepuane

ol Material 1 1

o dgl Material 2 2

ﬂ Bnaoku

55 paHu4Hble YCnosmra
‘e’ HauansHble yonosmus
H- | 3aBuoamocTi

- L Tpynni!

IEI--H MHo®ecTEa

- 55 HacTpoiiku pacueTa

[ B B s W

BaxkHo: [1ns Toro, 4ytobbl CBS3aTb MaTepuan 1 Moaenb, Ucnonblyetcs bnok.
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o
3adaHue mabnuyHbix 3asucuMocmeli 019 Mamepuasnos

[ns co3naHus TabanyHbIX 3aBUCMMOCTEN AN XapakKTEPUCTUK Matepuana ABaxdbl KIIMKHUTE B Noje 3HaYeHue
HaNpOTMB MHTEPECYIOLEro CBOWCTBA. [M0SABUTCS KHOMKA C TpoeTouneM. KAMKHUTE MbIWKOM MO 3TOM KHOMKE.
OTkpoeTcs BumKeT PepaktpoBaHue Tabnuu, roe M npefycMOTPEHa BO3MOXHOCTb 33faHust TabGAMYHOWM

3aBUCUMOCTW.
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'

[ns 3apaHus CI)OpMyanOﬁ 3aBUCMMOCTU MPOCTO BMULWINTE COOTBETCTBYHOLLYHO cbopMyny B none 3HayeHue U
HaXXMuTte anMEHMTb.

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 mamepuasnoe

Ona MMNOpPTa MAaTEPUANOB KINUKHUTE npaBoﬁ KHOMKOW MbILLM B KOJIOHKE MMHOpTMpOBaHHbIVI MaTtepua.

MoSBMTCA KOHTEKCTHOE MEHI0, B KOTOPOM HeobxoamMo BbibpaTh Jo6aButb u3 daitna. Ykaxute nyTb 40
MMMOPTUPYEMOro MaTepuana.

HaCTpOﬁKM naxenu na YXe cywecTByLwero Mmartepumana M3aMeHAaKTCAa, eCnhu nob6aBnsembli MaTepuan C Taknmm
MMEHEM YXXe CYLLECTBYET B paHee MMMOPTUPOBAHHbLIX MaTepuanax:

o Ecmm O0NyCKaeTca ero nepe3sanncatb, TO NOCTABUTDb rasiky I'Iepe3anv1caTb.

e Ecin Heo6xoamMMo A06aBUTbL PAAOM C YXKE CYLLECTBYHOLWMM, TO NOCTaBUTb ranky [o6aBuTtb, U MaTepuan
n06aBUTCS C NEpeEMMEHOBAHNEM.

e [lo yMon4aHMIo ycTaHOB/EHa ranka MIrHopupoBaTb - MaTepuan He UMMNOPTUPYETCS, OCTAETCA
npeaplayLmii Matepman.

Haxxmute MpumeHuTsb. anee, nepetalumre MMNOPTMPOBAHHbIA MaTepuan B KOMIOHKY C aKTUBHbIMM
mMaTepuanamu (Matepuan). Haxmute NMpumeHnTs.

CAE Fidesys nopnep>xuBaet uMnopT matepuana B popmarte XML.

MMNopTUpoBaHHbLIA MaTepuan
~¥Yrnepogucraa crane
~CTane TOCT 4543-71

~ Pe3nHa

- Kesnap
= TUTaH
~ T pyHT

- materiall

Y aanTe

NobaeuTb 13 daiina...

[lnsg akcnopTa co3paHHOro MaTepmana KAaMkKHUTE NpaBoM KHOMKOM MbIWK MO Ha3BaHUIO MaTepuana, B
KOHTEKCTHOM MeHH0 BbibepeTe JKCNopT B Gain. YKaxuTe nyTb A4 COXpaHeHUs B dain, HaxxHuTe MpuMeHUTb.
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M

® materiall

aTepuan

Yaanus

VMeawere s

SkCnopT B dain.. .

Ecnu 3HayeHue Kakoro-nnbo CBOMCTBA HE BBOAMTCS, TO MO YMOMYAHMIO OHO MPUHUMAETCS PABHbBIM HYJIHO
(KpoMe Mopayns CABwWra, KOTOpbIi ONpeaensieTcs aBTOMAaTUUECKM HA OCHOBE BBELEHHbIX 3HAUeHMI E 1 V).

3apaHuMe Moaenu NIacTUYeCKoro Te4eHms

Bbibop KOppeKkTHOM MOoAenu naacTMyeckoro TeYeHus MaTepuana OYeHb BaXKEH AN NOAyYeHWs NMPaBMIbHOMO
peleHns MOCTABMEHHOM 3ajayn. 3afayn NNacTUYHOCTM  SBASKOTCA  HENMHEMHbIMWM, MNO3TOMYy TpebyroT
3HaAuUUTENbHbIX KOMMbIOTEPHbLIX PECYPCOB, a peleHne 3343y ¢ 60MbWMMK naacTMyeckummn aedopMaumamm
MOXeT 3aHMMaTb NpoJoMKMTENbHOE BpeMs. B cucteme npoyHoctHoro aHanusa CAE Fidesys pns matepuana
[yka peanu3oBaHbl ABa KpuTepus nepexofa B NAACTUYHOCTb: KpuTepuit Museca u kputepuin [pykepa-
Mparepa. 3apauv pewaTcs Kak AN naeanbHO ynpyronnacTMyeckom Moaenu, Tak U Ans MOAENN C IMHENHbIM
yrnpoyHeHueM. Ha faHHbI MOMEHT peann3oBaH Noaxon € Y4ETOM KOHeYHbiX aedopmaunii B ynpyron 30He, B
30He NIaCTUYECKOro TeYEHUS UCMONb3YeTCs TMHEeNHAsn NOCTaHOBKA 3a43uM.

Kpumepuii nnacmuysocmu Museca

Ins Toro, utobbl L06aBUTL B MaTepman yka nnacTMyHoCcTb No Musecy, BbibepuTe Ha NaHeNU KOMaHL MOAY/b
3afaHus CBOMCTB MaTepuana (Pexxum — bnoku, O6bekT - YnpaBneHue matepnanamu).

MaHens KoMaHL q X

—Pexum - MaTepuan

N

&

=

t=0
]

/

D

w17
As

&4

—OOkEKT - ¥NpaBneHue METEPHANEMIA

oS #

YKaxute MMsi Matepuana. M3 neBoW KONMIOHKM nepeTawmTe Haanucb MaTepman lyka B konoHky CBoOMCTBa
mMatepuana. 3anonHuTe nons 3HayeHus COOTBETCTBYIOLWMM 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, utobbl 4O6aBUTL B BbIOpaHHbIM MaTepuan lyka NnacTMYHOCTb Mo Musecy 6e3 ynpoyHeHus, nobasbTe
B Hero ynpyrve CBOMCTBA, @ 3aTeM CBOWCTBO «[peaen TekyyecTn»:

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 nonyvyeHuna Mmogenn C nNNaCtMYHOCTbHO Mwuseca C NMHENHbIM YNpOYHEHUEM, HeobX0AMMO TaKXke BBECTU
npenen Nnpo4YHOCTU Ha pacCTsXXeHUE U npenenbHble nNiacTtnyeckmne ,D.ECI)OpMaLI,MM Ha pacTaXeHune:
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* 7 ¥npasnenwe MaTepHananm |

CsoitcTBa |

MIMNopTUPOBaHHBLIA MaT Bpwanl

- Ynpyrocrb - ¥rnepogucras crane
-~ Cranb MOCT 454371

- PeanHa

- 0bwme o VKEWHTE HMT MATEDHANE
- MNpoynocTb
B M3oTponHas npoyHoCcTL - Kesnap

“-Tpegen NPOYHOCTYM Ha CKaThe L TpyHT

- 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 nnacmuynocmu Apykepa-lipazepa

Ina 3apaHua nnactnyeckon mopenu [pykepa-Mparepa 6e3 ynpoyHeHus B nporpaMMHOM komnnekce CAE
Fidesys cyuwiectBytoT aBa cnocoba - «[epsbiit Kputepnini npouHoctn [lpykepa-lparepa», «Bropoi kpurepuii
npouHoctu [lpykepa-lparepa», KoTOpble CTaHOBSATCS AOCTYMNHbl B BuOXeTe «YnpaBneHuWe Mmarepuanamm»
nocne 3a4aHua ynpyrmx KOHCTaHT.

«MepBbI Kputepuit npouHoctn [pykepa-Mparepa» npeanonaraeT 3agaHue CBoWcTB Matepuana «[Mpepen
TeKkyvectu», «[lpepen TeKyuecTu Ha ckaTue»:

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

Ona wcnonb3osanuua «Broporo Kputepus npouHoctu [pykepa-lparepa» HeobxoomMMmo BBeCTM CBOWCTBA
MaTepuana «Koresusa», «<Yron BHyTpeHHero TpeHus», «Yron aunataHcumny:
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CeoifcTeBa | MaTepuan |ID | MMAOPTUPOBaHHEIA MaTepuan |
-anrocrb - Material 1 1 - YrnepogucTas crans
-06u.|ne - VK@NHTE HMA MaTEpHANa ~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
i 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
i MpenensHsie aedopMaumn i~ Mogynb KOHra 2.25

MpenenbHas aedopMaLma Ha OKaTue
- MonMnnHeiHoe M30TponHoe

#-TeMnepaTypHble CBOHCTBa |- Koresns 0.0011547
¥ TeoMeXaHHKa

é--)’ron BHYTPeHHero TpeHus 35
& Mpeguatar - Yron gunataHouu 35

[leperaiynre HyxwHoe cBorcTBo i3 okHa CBodcrra’

Utobbl nonyuntb Mogenb niactuyHoctn [pykepa-fparepa € ynpoyHeHMeM, 3a4anTe Takxke npepensbl
MPOYHOCTM U NpeaenbHble AedOopMaLMM HA PACTSHKEHME U HAa CKaTue (BOCTYNHO Kak Ans NepBOro, Tak U Ans
BTOpOro Kputepus nnactnyHoctv no Opykepy-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

lMonununeiiHoe ynpoyHeHue

Takxke ¢ nnactmyHocTbio Museca B CAE Fidesys poctyneH 6onee obwumi BUA, YNPOYHEHUS - NOAUAMHENHOE
yNpoYHeHue, ANg 33[aHWs KOTOPOro HeobxoAMMO 3anofiHuTb Tabnuuy-cBoicTBO MaTepuana «Kpueas
cMrMa/ancunoHl» (B Tabnmue 3a4aroTcs napbl 3HAYEHMI M3 OMbiTa HAa OLHOOCHOE PACTSKEHME «MNAacTUYecKas

KOMMOHEHTa aedopMaumnii & ;» - KUCTUHHOE HAMPKEHUE S;; »):
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 [coviicrea [ [Marepran [P || Fcorosome rabmmu: KT
- Ynpyroctb ~-v95 1
Py Regopraus | Gwavewe || ¢ Bpems
- 0bwmne - VKQKUTE HMA M3TEPMASE x
0 132
E-TpoyHoCTB oy
E- M20TponHas NpoYHoCTL o-o0012 m rz
Mpegen npourocTi 0.0012 188 T o
*-Mpenen NpoYHOCTM Ha OKaTHe 0.0022 209  Yscrora
= MnacTHUHOCTb
0.0045 234 & MnacTiueckas nehopHaLys
= Mo Musecy
0.01 n LI
- Tlpenen Teky4ecTu
B Mepsbiii kpuTepuii npourocTy ipykepa-Tiparepa 0.02 307 &I
& Bropoit kpuTepwii npoudocty pykepa-Mparepa 003 232 OumcTiTs
= Ynpounenne
PO . 0.04 349 -
B lluHelHoe nsoTponHoe, Tun 2 _
i~ MpenensHsle AedopMaumm 005 *1
- [penensHas nedopMalys Ha oKaTHe 0.06 376
=4 MonunuHeiiHoe U20TponHoe o &l
. CsoiicTBa MaTepuana
. Kpusas mWanwnH E-va5 lII Fri=
*~ KpMBas crMa/ancunoH Ha okaTue
T . H-Matepuan l'yka
&
eMneparypHle caohcraa ~Mogynb HOHra 72660
&
[eomexanma - KoapdmumenT Myaccona 0.3
& lMpen
L Harar E-Mo Musecy
- Mpepen Teky4yecTn 132
ENToNMANHERHOE N30TPONHoE
‘- Kpusas curma/3ncunon table 1 E

B CAE Fidesys peleHve ynpyronnactMyeckux 3afadv MoAAEpPXKMBAETCA [N CNefylolWMxX TUMOB YyXe
CYLLEeCTBYHOLWMX KOHEYHbIX INEMEHTOB:

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

Pa6oTa c 6nokamm

bnok pomKkeH comepaTb TN 3n1eMeHTa, |ID reomMeTpuyeckol Mogenu M HazBaHWe Matepuana. PekoMeHayetcs
C034aBaTb HECKOJIbKO G/I0KOB, eC/IM B pacyeTe MCMOJb3YHTCS HECKObKO MaTepuanoB MM HECKONbKO TMUMOB
reoMeTpuyYeCcKUX CYLLHOCTEeN.

Hanpumep, ecniv KOHCTPYKLMS COLEPXMT TBEPAOTENbHbIE M 060M0YEYHbIE 3/1IEMEHTbI, HEOOXOANMMO C034aTb
610K 4J19 KaX40ro TMna 371eMeHToB. ECiM KOHCTpYKUMS COCTOUT M3 Banok € pasHbIM TUMOM CEYEHWI, TO AnS
KaXkgoro TMna cevyeHuss Heobxo4MMo co3aaTb CBOM BJIOK.

MocnepoBatenbHOCTb paboThbl C 610KaMU MOXHO CXEMATUYHO NPeACTaBuUTb Cneaylwmm obpasom:

e co3aaTb 610K C ykaszaHueM ID reomeTpuyeckoro o6bekTa;
e NpucBOUTL GNOKY MaTepuan;
e MPUCBOMUTL BIOKY TUM 3IEMEHTA.

PaccMOTpUM 3TU NYHKTbI NOAPOGHee.

1. Y706bI CO3aaThb HOBLIM BnOK, Nneperigute B Pexkum — bnoku, O6vekT - baok, Jevicteue - YnpaBneHue.
Ha nanenu Huxe Bbibepute Jenctere - [L06aBUTb CYWHOCTb B 610K, BbiOEpUTE TUM reOMETPUYECKUX
06BbEKTOB, KOTOpblE BOMAYT B G/10K.
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MaHens KoMaHa X

SH <
| R
x| &

e N R
Qu@
<

GI B

—NelcTBre - ofaBuTe CYLWHOCTE B Gnok ————

TETEDE
f‘ﬁ@ R R|E

ID finoka |1
CnWcoK cyluHoCTER

| ofném =]
ID obfbekTa(os) I 1

@ _Mowmerus |

HaxmuTe NMpumeHuTs.
ID reomeTpryecknmx 06beKTOB, KOTOpPble BOMAYT B 610K, MOXHO Y3HaTb Cieaylowmm 06pasom:

e B Jepese 00ObEKTOB CNEBA;
WHCTPYMEHTHI 5 X

W|la | @] Q||

TEKYLLMA BUD II'IunHue OEpEBD j

Mma

- O OfLEMbl

EI 3 Mnockue Tena
= 2 Body 1

El 3 Body 2

H H

[# 3 Body 3

& Body 4

® KJ/IMKHYB MbIWbIO NO MHTepecyIOLLI.MM reoMeTpmyecKnm obbektaM — wmx ID aBTOMaTMYeCKM NOSBUTCA B
COOTBETCTBYHOLLEM MONe.

Mone ID 6noka Heo6x0AMMO yKa3aTb NOPSLKOBbIN HOMEP.
BaxkHo: Co3paHHbIM 610K fomkeH oTobpasuntbca B epese 06bekTOB cneBa B pasgene bnoku.
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WHCTpYMEHTBI B X
Wla|@| ||

TekyLWHiA Bra II'IonHoe OEpPEBO ;I

Hma |]D £ |Cﬂnﬁcraa
P Ofbémpl

= & Nnoowe Tena

3 Body 1

=| 3 Body 2

¥ Surface 6

3 Body 3

3 Body 4

+ . Mpynna

[+ IPaHMYHEIE YCNOBWA
MaTepuans

N LR = S R

aDopEl CTOPOH
%‘3 Habopkl y3nos
ﬁ TPaHMYHEIR Cnoi

YTob6bl NMOCMOTPETHL CMMCOK reOMETPUYECKMX 0OBEKTOB, KOTOpblE BOW/M B 610K, B KOMAHAHOM CTpOKe

BBeguTe
List block 1

B KoHconwu Bbl yBUAMUTE CMMCOK OOBLEKTOB, BOWEALWMX B BOK.

2. Yt06bI 33paTh MaTepuan 6noky, Bbibepute bnok - 3apaTb MaTepuan.
MaHens KoMaHa 8 X

—PesiM - Bnowkm

' Nji: K
= | By
IﬁI &>
&
a8

ID finoxafos) |1

=|

* @)

i
Q
g &
D
R

a, |t
A RIS

OocTyNHEIE M3TEepKans!

I‘:"rnepon.mcran CTane |E|
YrnepoaWcTan cTans
Ctane MOCT 4543-71

=1

ID 610Ka MOXHO BBECTM BPYYHYH, MO0 LLENKHYTb MbILLbO MO COOTBETCTBYHOLLEMY F€OMETPUYECKOMY
06bekTy. [locTynHbIiM MaTepuan BbIGUPAeTCs U3 BbiNaLatoLero Cnmcka.
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Haxxmute NpuMeHuTb.
3. Ytobbl 3apaTb 610Ky TUM 3neMeHTa, Bblbepute Tun dnemMeHTa.

MaHens KoMaH g X
—Pexum - Bnokm

Y R
& B[
<

HH
ek
E: DRI
B)
DSy

=

FEED
g BB«

ID Gnoka(os) |1
Kareropua IDE‘::.EMH::E TEND j
MopAack |1 :I

(6] _Mownerws |

ID 6noKa MOXHO BBECTM BPYYHYIO, MO0 LWLENKHYTb MbIWbIO MO COOTBETCTBYIOLLEMY FrEOMETPUYECKOMY
06beKTy.

B none Kateropws BoibepeTe NyHKT, KOTOPbIA COOTBETCTBYET CYLLHOCTU, 0DaBNEHHON B BNOK.
YKaxuTe nopspok anemMenTa. MNpu 3ToM Nopsgok MoXHO Bbibpate ¢ 1 no 9.

HaxmuTe NpumeHunTb.

BaxHo: nOpﬂ,EI,OK 2 COOTBETCTBYET Bbl60py 3Q1IEMEHTa BTOPOro nop4aaka, rae nobasnatoTcs

NPOMEXYTOYHbIE Y3/1bl HA TIpaHaX. nOpFI,D,OK 3NeMeHTa 3 W panee O3HAYaeT, yTo pacuer 6y,EI.ET
npoBoAnNTbCA METOAO0M CNEKTPA/ibHbIX 3/IEMEHTOB COOTBETCTBYHIOLWErO NopaaKa.

,ﬂ,OCTyI’IHbI cnenyrwwime Kateropmum onga COoTBETCTBYHOLWMX TUMOB 3/IEMEHTOB!

. ToueuHas Macca: LUMPMASS.
. MpyxuHa: SPRING.

. Bbanka: BEAM.

. O6onouka: SHELL.

. Mnockoctb (2D): PLANE.

o 0O6vemHoe Teno: SOLID.
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fr:')
R EEEEEEEEEEEE—

Ecaun gng 6noka TMN 31e€MEHTOB HE Ha3HAYeH, nporpamma BbI6MpaeT €ro no yMon4aHM Ha OCHOBaHUU
TUNa reoMeTpmn4ecKoro 06bekTa, coaepxalierocsa B 6noke. I'IpM 3TOM UCNONb3YKOTCA Cneaywume
npaBuna:

o B obbeMax reHepupytoTcs ceTkm u3 anementoB SOLID.

o Ha noepxHoCTaX reHepupytoTcs ceTku m3 anemeHToB SHELL mnan PLANE.
o Ha KpuBbIX reHepupytoTcs ceTkn 13 3neMeHToB BEAM mnn SPRING.

o BeplmHaM coOTBETCTBYHOT 04HOY310BbIe 3eMeHTbl LUMPMASS,

Y3nbl, COOTBETCTBYHOLWMNE bonee BbICOKOMY nopaaKy annpokCnMMaumu, pacnonarakotca B COOTBETCTBUU
C MCKpl/IBﬂeHHOﬁ reOMeTpmeﬁ Nno YMOJT4HaHUIO. [ng nameHeHuns aToro npasuia MOXHO MCNOJ1Ib30BATb
KOMaHay:

set node constraint [ON | off | smart]

HacTpoiika off cootBeTcTByeT pacnonoxeHuto y3nos 6onee BbICOKOro nopsaka 6es yyera
WCKPUBNIEHHON reOMeTPUM; OHU 3aHMMAIOT CPEeLHME NMO3ULMM MEXAY YINOBbIMU Y31aMU NEMEHTOB: HA
cepeamHax NpPAMOSIMHENHbIX pebep, B LLeHTpax MI0CKMX rpaHer 1 T.n. Hactpoika smart obecneunsaet
y4yeT UCKPUB/IEHWS TONbKO B TOM C/ly4ae, KOrAa 3TO He yXYALAeT Ka4eCTBO 3/1IEMEHTOB.

3apaHue cBOMCTB 060104eK

. =
CAE Fidesys noppepxuvsaeT o6onouyeuHble snemMeHTbl SHELL. Marent KoMaxa =

. —PexIM - BnokM
YT06bI 334aTb CBOWMCTBA 060N0YEK — TONWMHY U KO3IbDMUMEHT —

nodrta - nepenpgute B Pexxnm — bnoku, ObbekT — MapameTpsbl l . ‘@ @ n = |
ob6onouek. Ha nossuBLIeca naHenn ykaxure: =

t=0 s s

e |D 6noka(os) = ]d % i~

o TonwmHy 060104KH
o KoadduumeHt nodra

—ObkexT - MapaMeTpel obonouyek

ok
FI[c g 5

ID 6noka J1

BaxHo: JKkcueHTpucuTeT ans  060M0YEYHOro  3/71eMEHTA
namenHsetca ot 0 po 1 w onpepenser paccTosiHue Mexay
NMOBEPXHOCTbO  000M0OYKM, paccMaTpMBaeMoW B paMKax TonwmHa |n.1
reoMeTpuMyecKkonm WAM CETOYHOM MoAenu, U CpeauHHOM
MOBEPXHOCTbI 060/104KM (DaKTUUECKM, CMeLLeHMe MO TOJLLMHE
CpefnHHOM NOBEPXHOCTU OTHOCUTENIbHO BEPXHEN NMOBEPXHOCTU @I - |
obonoukn B ponax). [lo  yMONMYaHWKO  3KCLEHTpUCUTET

yctaHosneH 0.5.

SKCLUEHTPUCHTET ID.E

| MpocMoTp ceveHunst obonoyku B 3D-BMae Bo3MOXeH B noctnpoueccope Fidesys Viewer npu Haxatuu
KHOMNKK 3D-BMA B CTAaHAAPTHOM CTPOKe.




r\?

CAE Fidesys — pykoBoacTBO nonb3oBatens (sepcus 2.0)

3apaHue CBOMCTB 6anok

CAE Fidesys nopnepxwvBaeT 6anouyHble anemMeHTbl BEAM.

Utobbl 33patb ceuveHus 6anoKk C MOMOLbK TFeOMETPUYECKMX XAPAKTEPUCTUK WMAM MOMEHTOB WHEPLUUM,
nepeigute B Pexxum - bnokun, O6bekT — MapameTpbl 6anok.

MaHens KoMaHa (4
—Pexm - Bnokim

AT < FH
O3
g

9T o =85

Ha nosgsuBLIeica NaHenn ykaxure:

e |D 6noka;
e yros NOBOpOTa CUCTEMA KOOPAMHAT;
e npodunb CEYEHUS U COOTBETCTBYIOLLME PAa3MeEpPbl K HEMY.

HaxmuTe NMpumeHnTb.
CAE Fidesys noppep>xvBaeT cevyeHus 6anok cnemyowmx TMNoB:

e  MPSIMOYrONbHUK;

e 317UNC;

e [BYTaBp;
e wBennep;
e  YroniokK;

e TaBp;

e /-CEeYeHHUE;

®  NONbIA NPAMOYTOSIbHUK;

®  KOpbITHbIN Npodub;

® KpYr CO CMEeLlEeHHbIM OTBEPCTUEM.

e 33[aHWE CeYyeHMs C NOMOLLbIO MOMEHTOB UHEPLIMM

| MpocMoTp ceueHns Ganku B 3D-BMae BO3MOXeEH B noctnpoueccope Fidesys Viewer npu Haxatuu
KHOMKM 3D-BuA, B CTaHOAPTHOWM CTPOKe MOC/e BbIMOJIHEHMS pacyeTa.
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3apaHue CBOMCTB TOYEYHOM MacChl

—Pesiam - Bnok
CAE Fidesys nopnepxwvBaeT To4eyHble Mmaccbl LUMPMASS.

MNaHenb KoMaHa B X
Utobbl 3amaTb CBOMCTBA TOYEYHOM MacChbl, nepenaute B l.

Pexxum - bnoku, O6bekT — CBOMCTBa TOUEUYHOM MacChbl.

t=0 % 12
e
Ha nossuBLIENCS NaHENN YKaXHTE: = Id Zoll o

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

VA = DS EIELY

Haxxmute NMpuMeHuTb.

ID Binoka Il
Macca IU. 1
MoMeHT MHEpPLYAM IU

0] p—

3apaHue CBOMCTB NPYXXUHbI

CAE Fidesys nopnepxwsaet npyxuHbl SPRING
YTtobbl 330aTh CBOMCTBA NPYXKUHbI, nepenaute B Pexnum — bnoku, O6bekT — CBOMCTBA NPYXKUHbI.
Ha nosiBMBLUENCS NAHENN YKaXuTe:

e |D 6noka;
e  Tun Npy>XuHbl;
e 3HayeHus, COOTBETCTBYHOLIME TUMY NPYXKXUHbI.

HaxmuTe NpuMeHnTb.

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 YCN0BUM

Tunel 2paHuy4HbIX ycnosuii

CAE Fidesys nopnep»vBaeT rpaHuYHble YCIOBMS CeayHLWMX TUNOB:

q X
e TOYeYHas cuna; Tevens Konag

—PexM - TpaHWYHEIE YONoBHMA —————————
e NaBJIeHME, —

e nepemelleHne l . '@ m n =
. acnpeneneHHas cuna t=0 s 1z

pacnp = u % Pl O
e rpaBuTaLMs

—ObbekT

e HanpsxeHue -
e  yeKOpEHME =L W E g s

CKOpOC =
e CKOpOCTb v al a E = |
e yrnoBas CKOpoCTb

5

e CBA3U E 'b @
e  KOHTaKT

e HeoTpaxatowee Y
e TEnI0BOM MOTOK,
e  KOHBEKLMS,

e Temneparypa

NMopoBOE AaBNEHNE

YT06bI 334aTb rPaHUYHbIE YCIIOBUS:

1. Ha naHenun komaHp Bbibepute Pexxum — IpaHUUHBIE ycnoBUS.

2. Bblbepute TMN rpaHMYHOro ycnoBus B 6n1oke O6bEKT.

3. Boibepute [erictene — Co3partb. 3apaliTe cnefyolime napameTpbl;

e |ID/Mmsa (npucsorite HoBbIVi ID, BBEAMTE MMSA C Mcnonb3oBaHueM OykB w/unu umdp MaM oCTaBbTe
aBTOMATUYECKM NPUCBOEHHBIN HoMep ID);

e 00bekT, K KOTOPOMY NPWUKNAAbIBAETC rpaHUM4YHOe ycnoBue (06bEM, MOBEpXHOCTb, KpuBas, pebpo,
BEpLUMHA, Yy3es, Habop Y3108, 31eMeHT, rpaHb, HAOOP CTOPOH);

e |ID obbekToB (nocTaBbTe ykasaTenb B nose ID 06bekToB 1 BoibepuTe Mbikon Tpebyemble 06beKTbI, MX
HoMepa OyAayT 3aHeceHbl B 3TO nmone aBToMaTuyecku. Ecnm TpebyeTtcs yka3aTb HECKONbKO 0ObeKTOB,
BblAensanTe ux, yaepxusas knasuwy Ctrl);

e pouMe napameTpbl (3HaYeHue, cTeneHn cBoboabl U T.4.).

4. Haxmwute MpUMeHUTDb.

C nomoubto CI)yHKLI,VIOHaﬂa, AOCTYMNMHOro 4epes naHelab KOMaH4, MOXHO TakKXe NMPpOCMOTPETb CNUCOK 3aAdHHbIX
rPaHNYHbIX yCJ'IOBMVI, M3MEHUTb U YyOaNIUTb 3aaHHOE paHee rpaHUYHOE YyC/oBUE.
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3apaHue HavyanbHbIX YC10BUA

MaHens KoMaHa g X

Tunel HayanbHbIX ycnosuii
—PexMM - HavaneHel2 YONoBKA
CAE Fidesys nopnepXvBaeT HayasibHble YCNOBUS C/IeOyHoLmMX

' K
e [epeMelleHmne t=0 s 17
== L/ % Bl S

—ObeekT

® CKOpOCTb

e YI10Bas CKOPOCTb

i)
o

e Temneparypa E‘ I__Q'

e [10pOBOE AaBJiEHNE

e HayanbHOe HanpshkeHue (3afaeTcs B YNpaBieHUn MaTepuanamm)

3aBUCMMOCTb OT BpeéMeHMU U1 KOOpAUHAT

33aBUCMMOCTb OT BPEMEHWM MM KOOPAMHAT MOXET ObiTb 33afaHa OTAENbHO ANS KAXAOr0 TUMA rPaHUYHbIX
YC/I0BUiA C MOMOLLbIO TaBANYHBIX U HOPMY/IbHBIX 3aBUCUMOCTEN.

IpaHK4HbIE YCNOBUA AO0MKHBI ObITb 3apaHee 3aaaHbl (PexnM — [paHuWyHble yCnoBus).

MaHent KoMaHa g X

—PexumM - SaBrcmocTe Y

A9 < FH
=l B % Q

Ins 3apaHns GopMynbHOM 3aBUCMMOCTM HA NaHeNn KOMaHz, Bbibepute MOAYNb 3a4aHMS FPAHUYHBIX YCIO0BUM
(Pexkum — T'paHnuHble ycnoBus, O6bekT — 3aBUCUMOCTb OT BpeMEeHM) 1 B NosiBMBLUENCS dhopMe:

e Bblbepute TMN [Y;
e BbibepuTe OTAENbHYIO KOMMOHEHTY UM BECb BEKTOP 415 MPUIOXKEHUS 3aBUCUMOCTU OT BPEMEHMU;

e BblbepuTe TMN 3aBUCMMOCTH (POPMYNYy MOXHO BBECTU BPYYHYIO, AN 3aBUCMMOCTM OT BPEMEHU MOXHO
BOCMO/b30BaTbCs CTaHAAPTHbIMKU OopMynamm);

e 33paiiTe NapaMeTpbl 3aBUCUMMOCTM.

Haxxmute NMpuMeHutb.

[na npocmoTpa TabAMYHbIX [AHHbIX WMAM rpaduka, NOCTPOEHHbIX MO 33JaHHOM (opmyne, nepenauTe B
COOTBETCTBYIOLIME BKNAAKM B OKkHe 3aBucuMocTb [Y. KpoMe Toro, ectb BO3MOXHOCTb 3KCNOpTa TabaMyHbIX
AAHHbIX 60 MMMNOpPTa HOBbIX TabnuL,.
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f 7 3aBucHMocTe TY

HazgaHHe ¥ I 1D

=4 Displacement 1
=4 Displacement 2
=4 Displacement 3
E Pressure 1

CraHpapTHble GopMy bl A1 3aBUCMMOCTH OT BPEMEHMU:

F 3aBucumocTe 'Y

HazgaHme Y I (5]

=4 Displacement 1
=4 Displacement 2
=4 Displacement 3
E Pressure 1

[ 7]
Dopryna I Tabnuua I padii I
I -l@@*sin(x)
e |+ | |~ v |_~ |
=in | cos | tan | sqrt | if(a, B, | [ |
asin | acos | akan | Exp | log | loglo |
sinh | cosh | tarh | abs | ceil | Floar |
’W‘ O OTMEHA
[ 71x]
wopMyna I TafinHua I Tpadii |
ey <]
HCNOHEHTE
Prrep
Bepnare + | | * | | | ~ |
sin | Cos | tan | sark | (A, B, | [ |
asin | acos | akan | exp | log I loglo |
sinh | caosh | tanh | abs | ceil | flaar |
MpHMEHHTE: O OTHEHS
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MpocMoTp TabnnyHbIX AaHHbIX, COOTBETCTBYOWMX Gopmyne -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, cooteeTcTBytoWwero popmyne -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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3apaHue KOHTaKTHOro B3aMMoaencTeua

KOHTakTHble 3ajauun [BASKTCA CYLLECTBEHHO HENMHEMHbIMM U TPebYHT 3HAYMTENbHbIX KOMMbHTEPHbIX
pecypcoB ang peuwenus. lMpu 3Tom ong Beibopa Monenu, npueoasiier K Haubonee 3QpheKTMBHOMY peLleHuIo,
OYeHb BaXHO MOHMMATb GU3NYECKOe CoAep)aHMe 3aaa4n. HenmHenHOCTb KOHTaKTHbIX 33434 CBA3aHa C ABYyMS
MoMeHTaMu. Bo-nepBbix, 06nacTb KOHTaKTa, a, C1ef0BaTe/IbHO, FPaHUYHbIE YC/I0BUS A0 MOMYYEHUS peLleHUs
ABNATCA HEU3BECTHbIMWU. BO-BTOpbIX, BO MHOIMX KOHTaKTHbIX 33fa4ax HeobXoAMMO YyuuTbiBaTb TPeEHMUe.
JdPekTbl, CBA3aHHbIE C TPEHWEM, MOTYT MPUBOAMUTb K MIOXO CXOAALWMMCS 334a4aM.

Co3daHue KoHmakma

Ina 3apaHua obnacteit koHTakTa BblbepeTe Moaynb 3afaHusg KoHTakta (Pexxum — IpaHWuHbIE yCNnoBMS,
O6bekT — KoHTakT)

MaHens KoMaHa g X

—Pexim - [paHK4HbIE yonoBKA

PHE =

o
@
&1|&,

t&” > e\
—OfeekT - KoHTakT

= L Wmig &
Y 2 4 m|:= 4§
i ald P

B CAE Fidesys peanv30BaHbl KOHTAKTHble B3aMMOAENCTBMS Y3eN-NOBEPXHOCTb M y3en-KpuBasi.

BaXKHO: eC/IM KOHTAKTHblE YC/IOBMS HE 33AaHbl, TO AeTanu B COOpKE He B3aMMOLENCTBYHOT. Baumopneicrteme
AeTanei B cbopke yepes 3afaHHble 0611aCTU KOHTAKTa 03HAYaAET NPENATCTBUE B3aMMHOMY MPOHUKHOBEHMIO
AEeTanei u nepefavy Harpysok.

O6nactu, anga KOTOPbIX MNAaHUPYETCA 3a4dBaTb FpaHUYHbIE YCNIOBUA ONA KOHTAKTA, XENaTte/ibHO BblAENIUTbL B
OTAE/IbHble MOBEPXHOCTKU O14 00bEMHbIX TEN WMAM NUHWUKM ANd ABYMEPHOro cny4as. PernoHbl kKoHTakTOB
JLO/MKHbI OblTb AO0CTAaTOYHbIMM, YTOOBI npouecc B3aMMOAENCTBMS TeN 33 Hee He BbIXOAWN, HO npun 3TOM On4a
3KOHOMUM KOMNBKTEPHbIX peCypCOB 3T pernmoHbl peKkoMeHayeTca MUHUMU3NPOBATbD.

YKaxuTe, Kakasi U3 cywHocren bynet asHoi (master), a kakas — lMoboyHoi (slave).

an 3TOM CnenyeTt OTMETUTb, YTO [naBHas CYyWHOCTb MOAENNPYETCA NOBEPXHOCTAMMU, a MoboyHasa - 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

) —

Mpu 30aHUM KOHTAKTHOM napbl cnefyet MMeTb B BMAY, YTO Bbibop MnaBHOM M [Mobo4HOM cywHOCTEN MOXeT
CTaTb MPUYMHON NONYYEHUS PA3IMYHBIX Pe3YbTaTOB MOAENMPOBAHUS U BAUATb HA TOYHOCTb peLIeHus.

PekomeHpaumm no Bbibopy MasHOM 1 [MoboYHOM CcylWwHOCTEN:

e Ecnn ogHa nosepxHocTb (A) SBNSETCS NNOCKOM MM BOTHYTOM, @ Apyras noBepxHOCTb (B) aensertcs
OCTPbIM pebpoM MM BbINMYKIOCTbIO, TO NOBEPXHOCTb A AO/MKHA BbITh NaBHoOM (master).

e Ecnn obe KoHTakTMpyloLWMe NOBEPXHOCTU BbINyK/ble, TO M1aBHOM (Master) NOBEPXHOCTbIO
NPUHUMAETCS MeHee BbIMyKnas.

e Ecnn obe noBepxHOCTM 9BNAKOTCA NNOCKMMM, BbIOOP M06OYHOM 1 [NaBHOM CYLWHOCTM NPOU3BONEH.

e Ecnn ogHa KOHTakTHasg NOBEPXHOCTb UMEET OCTpoe pebpo, a Apyras He UMeeT ero, To nepeas
npuHMMaeTcs NoboyHoM (slave) noBepXHOCTbIO.

e Ecnv ogHO M3 KOHTAKTUPYHOWMX TeNn abCOMOTHO XECTKOe, TO ero NOBEPXHOCTb MPUHMMAETCS [NABHOW
(master).

e B HekoTOpbIX cnyyasx NonesHo co3gaBaTb CUMMETPUYHBIN KOHTAKT. [1py 3TOM Kaxaas NoBepXHOCTb
onpenenseTcs v Kak rnaBHas, 1 kak noboyHas. Tak MOXHO MOAENMPOBaTb, HAMPUMEP, KOHTAKT ABYX
obnacten, MerOLMX OCTpble pébpa unu pudneHsie (BONHOOOpPa3HbIE) MOBEPXHOCTU
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MNobounan cywHoCTL
(vpuean)
aedopmupyeman nosepxHocTs B

[naeHaA CyWHOCTE

(vpuean)
&,noa epXHOCTL A >

Aemoebibop KOHmMakma

B CAE Fidesys peanv3oBaHO aBTOMaTM4eCkoe 3aJaHMe KOHTakTa. [ns 3Ttoro HeobxoguMo B BbiMAAAOLWEM
Cnucke ykasatb ABTOBLIGOP M Ha NnaHenn [eoMeTpma CyLLHOCTM BbiBpaTh COOTBETCTBYHOLLMIA OObEKT.

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

rhﬂmrﬂcrpo&'lmm
©, _Nowens |

Co3paHHblEe KOHTaKTbl OTO6pa)KaIOTC9I B Aepese obbekToB cnesa. [ng BU3yannsaunmn KINKHUTE MbIlbO Ha
Ha3BaHWe HeobXxoaMMoro perMoHa KOHTaKTa B Aepese 00bEKTOB, U OH 6y;1eT noaceeyeH Ha Moagenu.

OTCTYn - 3TO pacCTOsiHME MeXAy Tenamu, Npu KOTOPOM HAYMHAETCS KOHTAaKTHOE B3auMMomencTBme. MoXxHO
paccMaTpuMBaTh, Kak pa3Mep XKECTKOM BCTaBKM MeXAy KOHTAaKTUPYKOLWMMK TenaMu. B aHrIuMitckoM BapuaHTe
“offset”.
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Kaxpor KOHTakTHOM nape npunucbiBaetcs uHaneuayanbHoii Homep (ID) n Habop CBOMCTB. YnCN0 KOHTAKTHBIX
nap He orpaHuyeHo. [ns BuM3yanu3auuMm CO3L4AHHOM KOHTAKTHOWM Mapbl KAMKHWUTE Mbllb0 HAa Ha3BaHWe
HeobX0AMMONM KOHTAKTHOW Mapbl B TOM Xe AepeBe 00bekToB ceBa. BbibpaHHas napa 6yaeT 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 cnefytowmne HaCTpOMKM KOHTAKTHOM napbi:
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3as0p 0.0005

™ WrHopupoBsaTh HauansHbIi HaxnecT

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

[na mMogenupoBaHus Hepa3pbiBHOM CBA3M BblibepuTe TMN KOHTakTa CBA3aHHbIA, Toraa [NaeHblie n MNobouyHbie
CYLLHOCTU CLLENASKOTCSA NO BCEM HanpaBAeHMSM 4,0 OKOHYAHMS aHaNM3a, eCIM KOHTaKT Obli YyCTaHOB/IEH.

B CUTyaumun, Korga ABWMXKEHWE TBepAOro Tena OrpaHnYMBaeTCa NUWb KOHTAKTHbIMU YCNOBUAMM, BaAXXHO
OGECI’IELIMTb, yTOObl B HAa4YaNIbHOM COCTOSIHUM 3N1EMEHTbI KOHTAKTHOM napbl HaxoaAUNUCb BO B3aUMOAENCTBUN.
OnoHako B page cnyyaeB onpeneneHue B3aMMOLENCTBUS MOXET ObITb 3aTpyAHUTENDBHO. 3TO MOXeT
nponcxogunTb B Cnenyrowmx cnydaax:

. KOHTYpbI TeNna MOryT 6bITb 4OCTaTOYHO C/IOXKHbIMM, M ObIBAaET TPYLHO TOYHO OMpPELENIUTb TOUKY,
B KOTOpPOWM NPOU30MAET NEepBbii KOHTAKT;

. HECMOTpPA Ha TO, YTO reoMeTpmnyeckasa MoAeNb MNOCTPOEHA 6e3 pa3pbIBOB, OLLMOBKM oKpyrneHua,
BO3HMKaKOWME NP NOCTPOEHNN CeTO4YHOM Moaenu, MOTryT NpnuBOAUTb K NOABNEHUIO MaJ/lblX pa3pbliBOB
MeXay aNeMeHTaMu.

0 3TMM Xe NpUYMHAM MOXET MPOUCXOAUTL CIMWKOM B0NbLLIOE HaYanbHOEe NPOHUKHOBEHME [NaBHOM
cywHocTM B [To604HY0. B 3TMX cnyyasix B KOHTAKTHbIX 3/1IEMEHTaX BO3MOXHO MOSIBAIEHME YpE3MEPHO DOJbLIMX
CUN peakumn, @ 3TO MOXKET NMPUBECTHU K YXYALIEHWUIO CXOAUMOCTU PELLEHUS U YBEIMYEHWIO BPEMEHU pacyeTa,
nMbo pelleHne HeNMHEMHOM 3a4a4M MOXET pa3OMTUCh.

MosToMy onpepeneHne HavyanbHOrO KOHTAKTA NpeacTaBfiseT coboi, BO3MOXHO, HauMbosiee BaXKHbIA acnekT

nocTpoeHna Moaenn gna KOHTakKTHOro aHasimsa.

KoHmakmmHeiii anzopumm

B CAE Fidesys peanun3oBaHbl Cnefyolme KOHTAKTHbIE a/iTOPUTMbI:

. MeTog wrpados (penalty),
. MoanduumpoBaHHbIn JlarpaHxuaH,
. MHoroTo4ye4yHoe orpaHuyerme (MPC).

Mpu BbibOpe MeTosa ABTO, MporpaMMma B aBTOMATMYECKOM PEXMME BbIGMPAET OAMH M3 MEpPEeUUCNEHHbIX
anropuTMOB A1 PELLEHNS KOHTAaKTHOM 3a4a4u.

Meton LUtpadoe u [obaeneHHoro JlarpaHxkunaHa mpebyrom HACTPOWKW, Kak LN HOPManbHOM, Tak M Ong
KacaTenbHOM >XEeCTKOCTU (CM. HacTporku KOHTaKTHOM napbl). OCHOBHbIM HEQOCTAaTKOM $IBASIETCA TO, UTO
NPOHWKHOBEHME MeXAy ABYMS MOBEPXHOCTSMM 33aBMCUT OT 3TUX XKecTKocTel. bonee BbicOkMe 3HaueHMS
YKECTKOCTEeN MOryT YMEHbLUUTb MPOHUKHOBEHWE, HO MOTYT NPMBECTU K NIOXOM 00YCNOBNEHHOCTM rnobanbHOM
MaTpuLbl XECTKOCTM M NNoxon cxoaumoctn. B wupeane, Heobxogumo nopobpartb AOCTAaTOYHO BbICOKME
YKECTKOCTH, YTOObl KOHTAaKTHOE MPOHMKHOBEHWE OCTAaBasOCh AOCTATOYHO ManbiM. B To e Bpems, LOCTAaTOYHO
HU3KME XKEeCTKOCTU 06ecneynBatoT NyyLyo CXOAMMOCTb 3a4a4MN.

Meton MPC HaknappiBaeT TpebGOBaHWS HEMNPOHWKHOBEHMS M PaBEHCTBA HOPMANbHbIX HAMPSKEHWUN, ANs
NPUMEHEHUs KOTOPbIX MCMONb3yeTcs MeToh npsmoro uckntoveHusa (Direct elimination). Takoi noaxopn He
TpebyeT noabopa XecTKOCTU M JaeT pelleHne 33 OAHY UTepaLmio (EC/IM 30Ha KOHTAKTa HE MEHAETCA).
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Tunsi 3anemeHmoes

PacueTHble anroputmbl CAE Fidesys n03BONSOT MOAENMPOBATL KOHTAKT, HE 334aBasi TOYHOe COBMagEeHME Y3/10B
CeTKM Ha rpanuue. Mpu 3TOM He TpebyeTca MCNonb30BaHME KAaKMX-TMDBO CneunanbHbIX KOHEYHbIX 31IEMEHTOB B
obnactn KoHTakTa ans ob603HayYeHUs B3aMMOAEUCTBMS deTanen. Takon noaxon MO3BOASIET Nerko 3agaBaTb
YCNOBMS AN B3aMMOLENCTBMS B KOHTaKTe B0 Ans CBA3HbIX MOBEPXHOCTEN.

B CAE Fidesys pelieHMe KOHTaKTHbIX 33a4ay NOAAEPXKMBAETCS ANS CNedyrwmux TUMOB YXKe CYLEeCTBYHLMX
KOHEYHbIX 3N1€MEHTOB:

. Ob6beMHble anemeHThI (3D);
. Mnockune anemeHTsI (2D).
Cmamyc Konmakma

B Fidesys Viewer HenocpeacTBEHHO MOCNEe BbINOAHEHWS pacyeTa MOXHO OLUEHWUTb MNOBEAEHME KAXA0ro
KOHTaKTHOrO 3JIeMeHTa Mo NPUCBOEHHOMY eMy cTaTycy B nosie Crartyc Kontakra (Contact Status).

[aHHoe none umeer OAHY KOMMOHEHTY, KOTOPaa MOXET NPUHUMATb Cneayruwme 3Ha4eHna:

. STATUS = 0 - HeT KOHTaKTa;
o STATUS = 2 — KOHTaKT C NpOCKaNb3blBAHUEM;
. STATUS = 3 - 6e3 npockanb3biBaHUs (Mnn 6e3 TpeHns).

Cratyc KOHTaKTa

0.000
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3anyck pacyéra

Tunbl aHanusa

MaHenb KoMaHa B X

—PexM - HACTpoikK pacdeTa

Q< PH |

= | B K| A

CAE Fidesys BxntiouaeT B cebs cneanytolime TUNbl aHanu3a:

e CTaTUyeckoe Harpyxenue (1);

e [MHAMWMYECKOe HarpyxeHue (2);
e aHanM3 cobCTBEHHbIX YacTOT (3);
® rapMoHuYeckui aHanus (4)

® pacueT Ha ycTonumsocTb (5);

e  pacyét 3deKTUBHbIX XapaKTepPUCTUK KOMMO3UTHbIX MaTepmanos (6).

oo b9
123456

MNocnenoBaTeNibHOCTb AEMCTBUI A9 3anyCcKa pacyéta cneayowas.

44
—
T

;.-:ll:l

1. Ha naHenu komaHz Bbibepute Pexxum — MapameTpbl pacyéra.

2. Bbibepute Heobxoaumbll TMN aHanm3a: Ctatnyeckuin, JuHammuueckunit, CoOBCTBEHHbIE YaCTOTbl MM Pacuér
3P dEKTUBHbIX CBOWCTB.

3. 3apjaliTe HACTPOMKM BbIOPAHHOTO TUMA aHaNM3a: TUM PeLlaTens, CUCTEMY KOOPAMHAT, MONs BbIUMCIEHU,
TWUN CXEMbI, BPEMEHHbIE MapaMeTpbl (419 AMHAMUYECKOTO aHanu3a) u T.A.

4. Haxmwute NpuMeHUTD.
5. Haxmute Hauatb pacuér.

Mocne 3anycka pacyéta B KOHconu ByneT otobpaxaTbCs ero xon. Tyaa ke OyayT BbIBOAWUTHCS COOOLLEHUS
Nnonb30BaTeNt, B TOM uumcie coobuieHms o6 owubkax B CAydae HEYCrnewHoro WAM HEKOPPEKTHOro
3aBeplleHMs pacyétoB. B cnyyae ycnewHoro 3aBeplieHMs pacdéTa B KOHCOAM MOSIBUTCA COOOLLEHMeE:
“Calculation finished successfully at <date> <time>”.

Mo yMonuyaHuio BCe BbIYMCNEHMS MPOU3BOAATCS B LEeKAapTOBOW cucTeMe KoopawuHart. lpu HeobxogumocTtu
nocse 3aBepLlUeHms pacyéra MOXHO JOMNOSHUTENIbHO NPOM3BECTU Nepecy€T pe3ynbTaToB B LMAUHAPUYECKYHO U
chepuryeckyo CMCTeMbl KOOPAMHAT C NoMoLblo GunbTpoB B noctnpoueccope Fidesys Viewer.

Pa3mepHocTb pewaemont mogenu: 2D - geymepHas (nnockas) nam 3D - TpexmepHas. [ng AByMepHOro ciyyas
peanusoBaHbl ciefytoLime TUMbl MI0CKOM 3a434u:

e [/I0OCKOE HaMpPsSKEHHOE COCTOAHME;
e M0CKOE AedOPMUPOBAHHOE COCTOSIHME.
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Mo yMONYaHMI0 BbIUMCAIAIOTCS MONS HaNpskKeHui, nedopmaumuin u nepemelleHuii. Npmn HeobxoANMMOCTU MOXHO
AONONHUTENbHO BbIYUCIUTL [NABHbIE HAMPSXKEHWUS, FNaBHble AedopMauMm U UHTEHCMBHOCTb HaMpsHKeHUM
no Musecy (c nomowpbio GunbTpoB B Fidesys Viewer).

HocTynHbl cnepyowme Tunbl pewaTtenei CUCTEM NUHERHbIX anrebpauyeckux ypaBHeHuin (CJ1AY),
BO3HMKAIOWMX B Mpouecce AMCKPeTU3aLMM 3a4a4um:

e npsmo# (LU);

®  UTEpPaUMOHHbIN.

[ocTynHbl cnegylime pewarenu Ana 3agaydy HaXoXAEHUS COOCTBEHHbIX 3HAYEHUM Y CUCTEM JIMHEMHbIX
anrebpanyeckux ypasHeHun (CJ1AY):

o Kpsbinosa-Llypa;
e ApHonbaw.

[na oanHamuyeckoro Harpy>xeHuna MOXXeT ncnonb3oBaTbCqd OAMH U3 ABYX METOAO0B paCyeTa:

e  GBHbIN;
®  HESBHbIN.

Mopaenu 3apau
[ng pacyéta DoCTynHbl ClegylLmMe Mogenn 3aaay:

e YNpYyrocrb;

e MNacTUYHOCTb;

e reoMeTpuuyeckas HeIMHENHOCTb;
e TENIOMNpPOBOAHOCTD;

e Mbe30MNpOBOAHOCTb.

Utobbl BbIGpaTh MOAENb, NOAb30BaTeNb BK/IHOYAET COOTBETCTBYHOLLME HACTPOWKW. BblIBOp HeCcKonbKux
HacTpoeK OAHOBPEMEHHO MNO3BONSET 334aTb pa3fiMuHble coyeTaHus mopenei. K npumepy, Bblibop
HacTpoek YnpyrocTb 1 MNacTMYHOCTb AACT MOAENb YNPYyronaacTMYHOCTb, @ BbIBOP HacTpoek Ynpyroctb u
TennoBoAHOCTb AACT TEPMOYNPYrocTb.

[lns ynyylwieHns cXoaMMOoCTU HeIMHEMHbIX 33434 LOCTYMNHbI Cleayowme HaCTPOMKH:

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 HenuMHerHbIX 33034 CXOAMMOCTb UTEPALMIM Ha KAXKAO0M Luare no Harpy>KeHuo MOXHO NpoBepuTtb B danne
Convergence.txt. @ain BbIrpyxaeTca B NamnkKy, KOTopas co3faeTcs psgoM ¢ ¢annom *.pvd, B KOTOpPOM
COXPaHAETCS pacyér.

lns NnpocMoTpa M aHanu3a NonyyYeHHbIX pe3ynbTaToB UCMOAb3YETC BCTPOEHHAs nporpamma Fidesys Viewer.
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MHorowaroBbie pacyeTbl

3adarue wazoe 019 2pAHUYHbIX YC108Ull . & x
dHENb KoMaHd

. —Pexim - HacTpoliki pacdeTa
B CAE Fidesys BO3MOXHO 33[aTb MHOrOLWIArOBOE HarpyxeHue

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

= T X Q
TabnauuHas 3aBMCMMOCTb 3afaeTc B pasdene  3ajaHue = S

3aBMCMMOCTEN OT BPEMEHM WM  KOOPAMHAET, MpU  3ITOM —HBCTPOiKM PACYETS - CTATHISCKI
HGO6XO,U,MMO BbICTaBUTb HACTPOKY 3aBUCUMOCTU OT BPEMEHMU. . .
poky P 11 O Y
3anaHue Harpysku B BUae | L kg,' "r.;
L]
Bpems 3HaueHme Al
1 5
P 0 —CTarTnyeckmi - Ofwme

03Ha4aeT IMHenHoe ybbiBaHMe 3Ha4YeHns ot 5 no 0.

SIBHOE NMpUCBOEHME LLAroB ANS FPAHUYHbIX YCIOBUIA NPOUCXOAUT

B OkHe HacTtporiku waros Harpyxexus (Pexum - Hactporiku ol ISD :I'
pacueta - CTaTMyeckuii - 3a4aTb YMCNIO LIATOB HArpy>XeHus). [T Wmonbsosate MPI
—Moaens
Beeaute Tpebyemoe 4Mcno WwaroB pacyeta. [as oTKpbITUS OKHA ¥ vrpyrocts
HACTPOEK LIAroB HArpy>XeHUs HaXXMUTE Ha 3HaL|0K;| I™ MnacrimanocTs

. r MEOMETPMYECKEA HEMMHERHOCTE
Hanee, ykaxute Tpebyemble HaCTPOMKM:
r TennonpoBoAHOCTD

e Bnibepute Bknagky Y I™ Nbesorposonrocts
o KnukHMTE B N1€BOI KONOHKE MO rPaHUYHOMY YC/I0BMIO,
W
AN KOTOPOro HEOBXOAMMO 33aTh aKTUBHbIE LLIArK I 3anats wicno waros Harpyxenis
pacuera.
e 3apaiiTe aKTMBHble LWarK pacyeTa AN BbiAENEHHOTO “wicno waros Harpyerms [1 —N

TPAHNYHOI0 yCnoBma B COOTBETCTBYHOLLEM MONE.
e 3aJaHuWe aKTMBHbIX LIArOB BO3MOXHO B cnenywuem

¢dopmare: "all’, "1 2 3to 5, "1 to 5". @l MPUMEHMTE |
Ha4aTb pElC'-IETl

™ 3apats HECTPOKM HENWHERHOMD PELIETENA

e Haxmute MpumeHUTb.
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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 3a4auM C UCMOMb30BAHMEM AKTMBHbLIX LUIArOB pacyeTa Afs FPAHUYHbIX YCNOBWI (Ha KaXaoM Luare
L0aBNSeTCS HOBOE NepeMelLEeHume):

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

PeweHnne a1o ke 3aga4m B CAE Fidesys:
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3adaHue wazoe paciema 011 6510k08 (06vLemMo08)

CAE Fidesys no3gonser no6aBnstb uauM ypanatb 610ku (06beMbl/MOBEPXHOCTH, cocToswme B 610Ke) Ha
33JaHHbIX Warax Harpy>eHusl.

HobaeneHne unuM uckoYeHWe 6SIOKOB B MpoLecce pacyeta MpouMcxogMt B OKHe HacTpoika waros
HarpyxeHusi (PexuM - Hactporikm pacuyeta - CTaTMyeckuit - 3a4atb YMCIO WArOB HarpyxeHus). Mpu 3ToM BCe

ornepauMm NpPoUCXOAAT Ha OCHOBe 6/710KOB, MO3TOMY AN BCEX FeOMETPUYECKMX CYLLHOCTeW OOMKeH ObiTb
3apaHee co3aH 6nok(m).

Mepengnte B OKHO HacTpoiku 1waroB HarpyxeHus. Ha naHenu o6wuMx HacTpoek peluatens BBeuTe

TpebyeMoe YMCI0 WaroB pacyeTa v HaXKMMUTE Ha 3Haq0KL|
Nanee, ykaxuTe TpebyeMble HAaCTPOMKM:

e Bbibepute BKkIaaky bnoku
e KnukHuTe B neBov KonoHKe No 6510Ky.
e 3apaNTe aKTMBHbIE LWArK pacyeTa Asis Bblae/ieHHOro 6/10Kka B COOTBETCTBYHOLLEM NOSE.

e 3aJaHMe aKTMBHbIX WAroB BO3MOXHO B cneayouweM dopmarte: "all”, "1 2 3to 5", "1 to 5".
e Haxmute MpumeHUTD.

T ” HacT poiiKn Waros Harpy»eHHn e
Mma Bnoka |ID |LI.Iar | Enok. | ry |
“Block 1 1 1 . 0o o o
- Block 2 2 2 3apaiiTe aKTMEHLIE Wark ans exidpaqHoro Bnoka. Hanpumvep "all™, "1 3 5to 10%, "3 to 9",
- Block 3 3 123 [a
R Block 4 4 i
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MpuMep 3agaun C MCNONb30BAHMEM AKTMBHbIX LIATOB pacyeTa A8 FPaHUYHbIX YCIOBMIM (HQ NepBOM Liare
MoAeNlb COKMMAETCs, Ha BTOPOM wWare ybupaeTcs OQHO W3 3aKpenneHui, K AedOopMUPOBAHHOM MoOAenu
n06aBNSeTCcs HOBbIM 06bEM, MPOMCXOAUT COBMECTHOE CXKaTUe Terepb yXKe ABYX 06beMOB):

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

PeweHne 3101 ke 3apaum B CAE Fidesys:

A R T =]

1)
5 g i

[ paree.
Py srwarsan |

Moapo6Hbie NpuMepbl NPUBELEHbI HUXKE B pasaene MolwaroBoe pykoBOACTBO MO/b30BaTeNs.

Meton CNeKTpaJibHbIX 3JIEMEHTOB

YHuKanbHas ocobeHHocTb CAE Fidesys 3aknoyaeTcs B TOM, YTO MOMMMO WCMOMb3YEMOTO MO YMOMYAHMIO

MeToAa KOHeuyHbiX 3nemeHToB (MK3), oH no3BoniseT NpoBOAUTb PaCcy€Tbl METOLOM CMEKTPasbHbIX 3/1IEMEHTOB
(MC).

Kpamkoe onucarnue u npeumyuwiecmea MC3

MeToA CnekTpanbHbIX 3/1EMEHTOB - MoaudMKauMs MeTofa KOoHeuyHbiX 3neMeHToB (MK3), B koTopoy B

KayectBe 6asuCHbIX (QYHKUMIA MCMOMb3YHOTCA KYCOYHble (YHKLMM, COCTOSLLME M3 MHOFOYNEHOB BbICOKMX
cTeneHen.

OcHogHble npenmywectea MC3 no cpaBHeHuto ¢ MK3 TakoBbl:

1) Boicokass ckopocTb paboTel anroputMma. B cuny cneumanbHoro Bbibopa KBagpaTypHoOM (GopMmynbl
LN UHTErpMpoOBaHMS MO pacyeTHOM 06/1acTM MaTpuua MacC MMeeT AMaroHanbHykl CTPYKTypy. bnaropaps

3TOMYy nponasaeT HeobXOAMMOCTb pewaTb CUCTEMY JIMHEWHbIX anrebpanmyeckux YpaBHEHWUI Ha KaxaoW
uTepaumm.
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2) Bbicokasg TOYHOCTb annpokKCUMMauuu pelleHus Ha Gonee KpynHow ceTke. [MOrpewHocTb YUCIEHHOrO
pelleHns OLEeHNBAETCS Kak

Iuln — unll < C(N).
Mpwu atom gnga MK3
C(N) = C,h",
B TO Bpema Kak ang MC3
C(N) = ChNe™N,

3pecb C; u C, — KOHCTaHTbl, h — XapaKTepHblid pa3Mep ceTku, N — MOpSAOK 3NEMEHTA, U, — UYUCIEHHOE
peleHue, [u], — NpoeKumst TOYHOTrO peLLEHMUS Ha CETKY.

3) Bo3aMoxHOCTb 3 (eKTUBHOrO pacnapannenmsaHums anroputma Ha OpenMP u MPI.
MC3 Hanbonee 3hPeKTMBEH AN AMHAMMYECKOrO aHaNM3a C MCNONb30BAHUEM SIBHOM CXEMbI MO BPEMEHM.

B kauectBe unntoctpaumm npuBeaEM KnacCMUecKyto 3aaavy 0 pacnpoCTPaHeHWM BOH B ABYMEPHOM NIacTUHe
pasmepa 1x1.

Ina pocTuxeHns NorpewwHocTn pelwerns MeHee 2% Heobxoaumoe uncno K3 tuna TRI3 cocrasnset 6390197
C XapakTepHbiM pa3mepoM 4e-4. lpu uncne K3 tmna QUAD4 1640961 c xapakTepHbiM pa3MepoM 3e-3 u
ncnonb3oBaHun MC3 ¢ 4-bIM NOPSAKOM 3N1EMEHTOB NOrPELIHOCTb PELLEHNS CTAHOBUTCS MeHee 2%.

Puc.1. Pacnpenenexuve nong Mopyns nepemelleHnin | Puc.2. Pacnpenenenvne nong Moayns nepeMeLl,eHui
U no nnacTMHe Ha MOMEHT BpeMeHu t; U no nnactvHe Ha MOMEHT BPeMHMU t,

MpuMepbl CETKM B daiine C pe3ynbTaToM pacyeTa METOAOM CMEKTPasbHbIX 3/IEMEHTOB C MCMO/b30BAHUEM
Pa3NMYHOro NOpSAKa 3/1EMEHTOB:
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M(C3 ¢ anemeHTaMu NOpsaKa 2 MC3 c aneMeHTaMu nopsaka 4

M(C3 c anemeHTamMun nopsaka 8 M(C3 c aneMeHTaMu nopspka 12
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Ucnonw3zosaHue MC3

YTtobbI npu peweHnn 3agavym BMeCcTo MeToaa KOHEYHbIX 3/1IEMEHTOB BOCMNO/1b30BaTbCA METOAO0M CMNEKTPasIbHbIX
31EMEHTOB, NpPpU 3a4aHNUN TUMNA SNEMEHTA ANA 6510Ka NocTaBbTe nopanokK 3NeMeHTa 3 n Bblwe:

MaHens KoMaHL q X
—PexiM - BnokK

A0 < FH S|
‘| B | Q

—O0kekT - Bnok

I =

—AeAcTene - Tun aNeMEHTa

A
ST E
g BB 2R

ID Gnokalos) |1

KaTeropua IDE‘bEMHnE TENo

Mopanok |5

=
—
@l MPMMEHKTE |

MapannenbHblit pacyET Ha HECKONbKUX KOMMbIOTEPaX C UCNOSIb30BAHUEM TEXHO/IOMUU
MPI

Mpu HannuuKn B IOKANbHOM CETM HECKONIbKMX KOMMblOTEPOB C ycTaHoBneHHOM CAE Fidesys TexHonorus MPI
Nno3BONSET 06bEANHUTD UX BbIYMCAUTENIbHBIE MOLLHOCTU 419 NAapannenbHOro peleHns ogHom obLuen 3aaaun.

Kpamkoe onucaHue u npeumywecmea MPI

TexHonorna MPl B HacTosilwwee Bpemsi (akTuyecku npeacraBnser coboin CTaHOAApT AN napanfienbHbiX
BbIUMCNEHMI B CUCTEMAxX C pacnpefeneHHOW NaMATblo, T.e. TakMX, FAe KaXAbli npoueccop uMMeeT CBOE
He3aBMCMMOE aapecHOoe MPOCTPAHCTBO M O0OMEHWMBAEeTCS AAHHbIMU C APYrMMK MpoLEeCccopaMu MOoCpencTBOM
coobueHuii. TexHonorns MPl Hanbonee apdekTMBHA Npu pelleHun 3aday ¢ 60MbWMM YUCIOM CTerneHewn
cBo60Abl, MOCKONbKY C OAHOM CTOPOHbI 3TO MO3BOASET pewaTtb 334a4u, He NoMeLLaoLWmMecs B NaMaTb OLHOMO
KOMMblOTEpa, a C ApyroM - KpynHble 3agaun MK3 wunu MCD TpebyloT OTHOCUTENBHO HE6ONbLLOWN
MHTEHCUMBHOCTM 0OMeHa CoobLeHMIMM Mexay NpoLeccopamMm U TakMM 0B6pa3oM MeHblUe HarpyXxaloT ceTeBoe
coeguHenue. [ocnegHee 0ocOBEHHO BAaXHO A9 CUCTEM C pacnpefesnieHHOM NamaTbio, B KOTOPbIX NMpOLEeccopsl
CcoegMHeHbl 0BbIKHOBEHHOM CETb0 C MPOMNycKHOM cnocobHocTetd 100 Mbit/s, kak Hanpumep, HECKONbKO
KOMNbIOTEPOB B odMUcCe.
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Peanusauyus MPI e CAE Fidesys
CAE Fidesys npepoctaBnsieT BO3MOXHOCTb MCNonb3oBaTb MPI npu cnepyrowmx Tmnax pacyéTos:

e (raTuKa;

o JIMHaMuKa;
CobcTBEHHbIE YaCTOTbI;
e  YCTOMYMBOCTD.

MNopoepxnBaeMble MOAENMN ONg pacyeTa C nomoubio MPI:

e Ynpyroctb;

e YNpyronnactmyHoCTb;

e TennonpoBoAHOCTb;

e Tepmoynpyroctb;

e Pacyer C y4eToM KOHEYHbIX fedopMaLmii.

Ycmarnoska MPI

Intel MPI ycTaHaBnuBaeTcs U 3amnyckaeTcs BMecTe C yCTaHOBKOW nporpammHoro naketa CAE Fidesys. Ecnu
Ha BaweM KoMmnbtoTepe yxe ctouT Bepcusa Intel MPI u Bbl He xOTUTe 3aMeHsITb €€, obpaTuTech B CNyXOy
noanepxkun CAE Fidesys 3a UHCTPYKLMAMU MO YCTAHOBKE M HACTpPOMKe.

Inga Toro, uto6bl Mcnonb3oBate MPI npu pacuérte, He06X0AMMO B MAaHENN MHCTPYMEHTOB B OOLMX HACTpOMKax
BbiOpaHHOro TMnNa pacyéta Heobxoammo nocTtaButb ranouky Mcnonb3osatb MPI. [locne 3toro nossuTCS
cneuunansHoe MeHto Hactpoiikn MPI gns 3apaHns HeobxoanMblIX NapaMeTpoB.

B nosiBuBLuMxcs HacTponkax MPI BbibepuTe pexxuM pacnapannenmBaHus:

e JlokanbHO - pacyét byaeT npoBeAéH HA NIOKAaNbHOM MaLIMHE C UCMONb30BAHMEM YKA3aHHOro
KONMYeCTBa NpOLLECCOPOB. DTOT PEXUM AAET BbIMIPbILL NO CPABHEHMIO C pacyétammn 6e3 MPI Tonbko
NS NOKanbHOW KOHUrypaumm ¢ 601bLWNM KONNMYECTBOM a4ep.

e Heckonbko xocToB. B 3TOM pexxume pacyért 6yper 3anylueH cpa3y Ha HECKONbKUX KOMMbloTepax.

JlokaneHoe ucnone3oeaHue MPI

Insa Toro, uytobbl wcnonb3oBatb MPl nokanbHO Ha OOHOM KOMMblOTEpe, MNpefBapuUTENIbHO NpoBeauTe
perucTpaumio (CM. Hmwxe). 3aTeM 3angute B naHenb Hactpoek MPI, yctaHoBuTe naxokK HaMmpOTMB MyHKTA
JlokanbHo 1 BbIbepuTe KOAMYECTBO NPOLECCOPOB B CNeLuanbHOM OKHe. [locne 3Toro MOXHO HauMHaTb PacyéT,
HWKaKMX LONOSHUTENbHBIX HACTPOEK AJ1 IOKAIbHOro ncnosb3oBaHms MPI He Tpebyertcs.

|7 Mcnonesoeate MPL

HacTpotrisk MPI

{* MokansHo, Kon-B0 NpoLeCccopoE: 1|'| j

" Heckoneko xocToe(2) HacTpoHTE ... |

Ucnonv3zoearue MPI Ha HeckonbKux y3aax

TpebosaHus 019 KoppekmHoli pabomsbi

1. Y6enutecb B TOM, YTO HACTpOMKM BpaaMayspa Ha BCEX KOMMbOTEPAxX AOMYCKAKT KOPPEKTHYO paboTy
MPI.
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2. Ha Bcex komnbloTepax, 3a4eWCTBOBAaHHbIX B MapaiesibHbiX pacyérax, PeKOMEeHAYeTCs OTK/IYUTb
darepson;

3. CAE Fidesys nonxeH 6blTb YCTAaHOB/IEH MO OAMHAKOBOMY MYTU Ha BCEX MCMOMb3YEMbIX KOMMbIOTEPAX.
ITOT NyTb HE MOXKET SBNATLCS CETEBbIM.

4. Ha Bcex KoMnbloTepax, 3aA4eMCTBOBAHHbIX B MapanieNbHbIX pacyétax, [AOMKHbI COBMNagaTb MyTW A0
FidesysCalc;

5. Pabouyas pupekTopus (oMpekTopus, B KOTOpYK 3anucbiBaetca ¢ann .pvd v nanka ¢ dannamm
pe3ynbTaToB pacyéTta) AOMKHA ObITb AOCTYNHA Ha BCEX y3/1axX MO OLHOMY W TOMY Xe MyTH, KOTOPbIi
MOXEeT SBNATbCS CEeTeBbIM. TakxkKe Ha BCeX y3/1axX y Nonb30oBaTens, OT MMEHW KOTOPOro MpoOBOAMTCS
pacyéT, [OMKHbI ObITb MpaBa Ha 3anMcb B pabouyto AMPEeKTOpUI. Y3HaTb, N0 KAaKOMY MYyTU HAaXOAMUTCS
paboyas pupekTopusi, MOXXHO B MeHl WHcTpymeHTbl — Hactpoiiku — [ytu, ctpoka Pabouas
Aupekropus. [1Ipyrummn cnoBaMm, pacyéT AO/MKEH COXPaHATLCA B CETEBYH Nanky, Npu 3TOM B Auanore
COXpaHeHus cnenyeT yKa3blBaTb CETEBOM MyTb:

I * Coxpanntb dhaiin pesynbTaTos
@( )‘C’ (P s 25 \calc Pt

6. CneuuManbHbIX OFPAaHUYEHMI HA CKOPOCTb COEAMHEHUS MEXAY Y3/TAMU HET, HO YYTUTE, YTO NPU OYEHb
MeO/IEHHOM CKOPOCTM COeAMHEHMS PAcyéT C Mcnonb3oBaHneM MPl MOXeT 3aHATb CTONbKO Xe Wan
faxe 0osiblie BpeMeHM, YyeM pacyér 6e3 MPI, T.k. BCE C3KOHOMJIEHHOEe BpeMs yMOET Ha OOMeH
LAHHBIMW MeXay y3namu.

7. OrpaHMyYeHuni Ha KONMYECTBO MUCMOMb3YEMbIX Y3/710B 3aBUCUT OT TUMA UCMONb3YEMON NULLEH3UMN.

Hacmpoiika MPI Ha HeckonbKux y3nax

Y6eauBLIMCb, YTO BCe BbllenepeyncieHHble TpeboBaHMs COBNOAEHbI, 3aWauTe B NaHenb HacTpoek MPI
(Hactpoiiku Pacuéra - Cratnueckuit - O6wme - Ucnonb3oBatb MPI). MocTaBbTe (naXKoK HaNpOTUB MYHKTA
Heckonbko X0CTOB 1 HaXxXMuUTe KHOMNKY HacTpouts...:

¥ Mcnonezoeate MPI

HacTpoFick MPT

" NokaneHo, Kon-go0 NpoUSccopos: 10 ﬁ

* Heckonbko xocTos(0) HacTpoMTE. .. |

MNosiButcs cnenywuiee OkKHo:
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|
F *XocThl MPI

MmA xacTa | Mpoueccope I

A0B3EMTE | YA aMHTE I
Ok |
|-|pl4 noMowmM KHonok Jo6asutb M YaanuTb [00aBbTe B CMNMCOK BCe MCcnonb3yeMbie XOCTbl, B none Mms

HanuwuTe MMs XO0CTa B CETH, B nose [poueccopbl YKaXKUTe KOJMYECTBO MUCMONb3yeMbIX HAa HEM NPOLLECCOPOB.
[Mocne okoHYaHMS cocTaBneHus cnmcka HaxkmuTe Ok.

f *¥ocTer MPI [ 7]

MMA xocTa | Mpoueccopbl |

1|nsl 4

Z|ns2

AobaerTE I ¥ AanTe |
Ok, |

Mocne 3TOro KOMYECTBO XOCTOB, YKa3aHHOe B CKoBkax nocne c1oB HeckonbKo XOCTOB Ha MaHenn HacTpoek
MPI, 0OMIKHO U3MEHUTbLCA:

¥ Mcnonezosate MPI

HacTpofkK MPI

" NokaneHo, Kon-so npoueccopos: |1|:| ﬁ

{* Heckonbko xocTos(2) HacTpoHTe. .. |

Tenepb MoXxeTe 3a4aBaTb pacyéTy OCTa/lbHble HACTPOWMKM M 3aMyCKaTb ero Kak 0bbl4HO, U OH ByneT npoBenéH
C ucnonb3oBaHmeM MPI Ha HECKONbKMX y3nax.
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PGZUCMPGMUH nepea nepesim UCNOJ1b308aHUEM
Mpwu NonbITKe BNEpBbIe NPOBECTH PACYET C UCMONb30BaHUEM MPI LOMKHO NOSBUTLCS CNefyioLLEee OKHO:

f * Perucrpauma cepewca MPI |

Ecnu Bkl He BEINOAHKAM PErKMCTRAaLHHD cepetca MPL, To Bam HeobxodHMO CAENaTE 3TO
A0 H3YaNa pacieTa, 3anyCTMTE YTHAMTY PEMCTRAELMH CEAYac?

I- BonblWwe He NOKasBIEATE 3TO COOBWLEHHE

Aa Het Cancel |

YTo6bl NpoBecTM perncTpaumnio (6e3 KoTopoi npoBedeHWe pacyéTra 6OyneT HEeBO3MOXHO), Haxmute [a.
MosBuTCca OKHO TepmuHana Windows, B KOTOPOM HYXHO OyaeT BBeCTM JIOTMH WM Maposib MOAb30BaTens
Windows, OT MMeHM KOTOpOro Bbl NPOBOAMTE PacyéET C UCMonb3oBaHnem MPI.

Takxke pernctpaumio MOXHO MPOBECTU, 3aMyCTUB OKHO TepMuHana Windows u3 naHenun «llyck» (ans 3Toro
HabepuTe B okowko lNMomncka «cmd») 1 BBEAS B 3TO OKHO KOMaHA4y mpiexec —register. [1ocie 3TOro HyXHO
OyneT BBECTU NIOTUH M Naposb, TOYHO TaK Xe, KaK U NPU perncTpaumm C UCNONb30BAHMEM BCMbIBAKOLLETO OKHA
Fidesys.

Ecnu Bbl y)xe 3aperucTpupoBany cepBuc, NOCTaBbTe ranoyky bonble He NoKasbiBaTh 3TO cOO6LLEHME.

v Lns nonydenus 6onee nodpobHoli uHpopmavuu cMm. dokymeHmauuro Intel MPI.

MpocMomp pe3ynsmamoe pacyema

B noctnpoueccope Fidesys Viewer nocne BbIMOAHEHMS pacyeTa € nomouwbio MPI fomKHO MOSBUTbLCS HOBOE
none Y3nbl MPI, koTopoe xapakTepusyeT pazbueHue Ha yKa3aHHble paHee NpoLeccopbl:

J_”i QEI ﬁ:ﬁl > ¥anel MPI j

CnnowHas sanvexka

JJ @ @ % HopMani snemeHTOE
@

MaTepuans
2 Wexoasse ID yznos

NepeBo ofbexToR
1
[ builtin:

@ |~!] 111.pve

MNepemewenra ana moas 1
MNepemeweHMa ana moasl 2
MNepemeweHra Ana Moas 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 < ]
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lMpumep pacuéma c ucnonvzoeanuem MPI

Mpumep pe3ynbTaTa pacyérTa Ha [ABYX KOMMblOTEpPAX MNPeAcTaBleH Ha KapTMHKe Huxke. Yactu, KoTopble
CYMTANIUCb HA PA3HbIX KOMMbIOTEPAX, OTMEYEHbI PA3HbIMU LIBETAMM.
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o
Pacuét a¢pdheKTMBHbIX CBOIMCTB HEOAHOPOAHbIX MaTepuanos

B CAE Fidesys cywecTByeT BO3MOXHOCTb pacyéTa 3PEeKTMBHbIX CBOMCTB HEOLHOPOAHOrO Matepuana -
HanpuMep, KOMMNO3MTa UAX MOPUCTOrO MaTepuana.

Feomempusa modenu dns paciéma 3¢pgpekmueHbix ceolicme

leomeTpuyeckor Mopenbto Ans pacyéra 3PpdeKTUBHbIX CBOMCTB MaTepuana HenepuoaMYecKoW CTPYKTYpbl
SIBNSETCSA NpeAcTaBUTeNbHbIN 0O6bEM — T.e. 06BEM, NO NOBEAEHMIO KOTOPOro nNpu AedopMaLmMn MOXHO CyauTb
0 nosefeHun matepuana B uenoM. OBbIYHO 3TO O3HAYaeT, YTO pasMep NpeacTaBUTENbHOrO 06bEMA JOMKEH
ObITb NPMMEPHO Ha nNOpsAOK 6Oofiblue XapaKTepHOro pasMepa MNOp WAM  BKIKOYEHWA B MaTepuane.
leoMeTpuyeckor Moaenblo Ang pacyéta 3pdeKTUBHbIX CBOMCTB MaTepuana NepuoanMyeckon CTPYKTypbl MOXeT
ABNATHCS 4elika NepuogUYHOCTU.

BaxkHO, 4TO reoMeTpuMYECKOWM MOAENbK AONs pacyéra 3PAEKTUBHbIX CBOMCTB BCEraa AOMKEH ABASATbCA
(bparMeHT Matepmana, «Bblpe3aHHbIM» M3 HEro No GopmMe NMPAMOYroJibHOro napannenenunepa. [pu pacuérte
3TOT (parMeHT cneayet pacrnonaratb Tak, 4ToObl rpaHM napannenenunena OblAM CTPOro NapanfesibHbl
KOOpPAMHATHbIM MJIOCKOCTAM. ABTOMatuuyeckass npoBepka ¢GOpMbl M PaCNONOXEHMs MOLENU [N pacyéra
3(DPEKTUBHbIX CBOMCTB HE MpeayCcMOTPEHA, 3TO C/iedyeT KOHTPOAMPOBaTb CaMOMY MOMb30BATEND - WMHaye
pacyéT MOXXET NPOMTU M KOPPEKTHO 3aBEPLLMTLCS, @ NOSYYEHHbIE Pe3ynbTaThl OYAYT OWMUOOYHBIMM,

lpuMepbl NpaBubHLIX Modenen Ang pacyéra 3d@PeKTUBHbIX CBOMCTB MOKAa3aHbl HAa PUCYHKaX Hmxe. Eciu
nccnegyembln Matepuan — CNAOWHOM (PUCYHOK CneBa), TO U MoAenb Afig pacyéta ero 3GpdeKTMBHbIX CBOMCTB
AO/MKHA ObITb CNIOWHBIM NPSMOYrO/bHLIM NapanienenunenoM C rpaHaMK, NapannenbHbIMU KOOPAUMHATHBIMM
nnockoctamu. Ecnm xe Matepuan coaepXXuTt NoaoCTM UAM Nopbl, TO U MOAeNb AN pacyéra AO/MKHA COAepXKaTb
3TW NONOCTH, KOTOPbIe MOTYT M BbIXOAUTb HA NOBEPXHOCTb (KakK MOKA3aHO HA pUCYHKe CNpaBga).

leHepauus reoMeTpumn syeek NEPUOAUYHOCTU HEKOTOPbIX KOMMO3MLMOHHbIX MaTepuanosB nepuoanyecKom
ctpykTypbl B CAE Fidesys ™oxeT ObiTb OCylleCTB/ieHa aBTOMatuyeckun. B pexume ynpaBneHus reometpuent
npucyTtcTeyeT kHonka «Co34aTb KOMMO3UT», KakK NMOKa3aHO HA PUCYHKE HUXKeE.
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MaHenb KoMaHa g X

—PexmmM - MeoMeTpHa

PN B
=

—ObbekT - Co3aaTh KOMMOZMT

P | = |4
&| 4| Commm

ﬂ,OCTyI'IHO CO34aHUE a4eeK NnepnognyHOCTN cneayrmx sMaos KOMMNO3NTOB:

®  C/IOUCTO-BONOKHUCTBIN (ABYC/NONHbIN) KOMMO3MT;

e  OOHOCJIOMHbIM BONOKHUCTBIMN;

e  OJHOC/IOMHbIN BONOKHUCTbINA C 0060104YKaMU;

e [MUCNEepCHO apMUPOBAHHbIN (CHepuyecKMMu BKIOUEHUAMN);
e [MCrnepCcHO apMUMPOBAHHbIM C 060104KaMu.

Monb3oBaTtento Heob6XOAMMO TONbKO 33a4aTb MNapaMeTpbl MAaTepUanoB WM HaxaTb KHomky «Co3paTte» -
reometpus Oypnetr creHepupoBaHa aBTOMaTuyecku, cpenctsamu untepderica CAE Fidesys . Pasymeetcs,
noNb30BaTeNlb MOXET TaKXKe CO34aTb reOMETPUIO ANS PacYéTa BPYUYHYO C MOMOLLbIO CPeacTB UHTepdenca nm
Xe MMMOpPTUPOBAaTb — [NaBHOE, YTOObI reoMeTpuyeckas Momenb ANig pacyéra 3d@eKTUBHbIX CBOMCTB Oblia
«Bblpe3aHa» 13 MaTepuana GopmMoi NpSMOYroabHOro napannenenunesa C rpaHaMu, NapannefbHbIMKU cucTeMe
koopauHaT B uHTepdeiice CAE Fidesys .

MaHens KoMaHa q X

3anyck Ha pacyém —Pesiim - HacTpoificn pacdeta —————|

Mocne co3gaHna reoMeTpum Heo6XxoaMMO MPOBECTU TE XKe AeNCTBMS, l g e@ ‘@ H‘ = |

YTO M MpM pacy€Te Ha CTAaTUYECKOE HarpyXeHue: co3gaHue 6110KOoB, t=0l+ |
reHepaums KOHEYHOSIEMEHTHOM  CETKM, 3aJaHuMe  CBOMCTB = |d % Q

MaTepuanoB M T.4. — 33 WCKIIOYEHMEM MPUNIOXKEHUS TPaHWUUYHBIX - =
N N . —HacTpoliki pacieTa - SthhekTHEHRIE CEOMACTES -
ycnosui. ng pacyéra apdeKTMBHbIX CBOMCTB rPaHUYHbIE YCI0BUS K v ¢
5 2 O o o
MOAENM MpUKNaAbiBaTb HE HYKHO: Npu pacyére K MoAenu = 7@ r@n %D @

aBTOMATUYECKM NOCNeAO0BaTENbHO MNPUKNAAbIBAETCS psh  TUMOB
FPaHUYHBIX  YCIOBMI, [ANS  KaXKOOro Tuna pelaeTcs 3ajaya
CTaTUYECKOro HarpyxeHwus, pes3ynbTaTbl BCEX 33434 OCPEAHAOTCS — B ’E >
pe3ynbTaTe OCpeAHeHWs M BblYUCNATCS 3hGdEKTUBHbIE CBOWCTBA
MaTepuana. [lonb3oBatento HeobxoouMO TONbKO BbIOpaTb TWM

—3DHEKTUBHLIE CBORCTEA - ObumMe

FPaHUYHBIX YCIIOBUIA: NEpUOAMYECKME NN HeMepuoamyeckue. PaSMEDHOCTE: m
™ Woonssosats MPI

[Nepnopnyeckne rpaHuyHbie yCnoBUS MNPeanovTUTENbHbI B Chy4vae, vt

ecnuM  paccuutbiBaloTca  3PdekTuBHble  CBOMCTBA  MaTepuana % Henepnonueckie

nepuoamnyeckon CTPYKTYpbl, @ MOAENbIO NS PacyéTa CAYXKMUT auenka " Neproandeaae

nepuoamMyHocTU. Ecnn Matepuan, K npumepy, 9BNSeTcs KOMMO3UMTOM C —

MaTpULEN U BKIHOYEHUSIMU, NPUYEM XKECTKOCTb BKOYEHUI HAMHOrO

BbILIE XECTKOCTU MaTpuLpbl, a8 BKIOYEHUS BbIXOOAT HA MOBEPXHOCTb I vnpyrocrs

Mogenu pAng pacyérta — B 3TOM CAy4ae HYXHO 0693atenbHo I™ TennonposoarocTs

npuMeHaTb nepuoamyeckue yciosud. Ecam ke  wuccnepyiotcs ™ MbesonposoarocTs

3d@dekTMBHbIE CBOMCTBA MaTepuana HeperynapHoW CTPyKTypbl, a
g@ MprmMeHTE

Ha4aTb pac4eT |
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MoA4enbo Aang pacqéTa ABNgeTcA I'Ipe,D,CTaBMTEJ'IbeIﬁ 06bEM - TOrga npeanovYTuTeNbHbl HENEpMOAUYeCKne
rpaHN4YHbIE YCNOBUA.

B CAE Fidesys pns pacyéta addeKTUBHbIX CBOWCTB AOCTYMNEH TONbKO npamoin pewartenb C/1AY.

Tunsi 3anemeHmoes

B CAE Fidesys pacuyét 3ddeKTUBHbIX CBOWCTB NOAAEPXKMBAETCA AN CNeAylWMX TUMOB YXKe CYLLeCTBYLMX
KOHEYHbIX 31eMEHTOB:

o O6bEMHbIe anemeHThl (3D)
e [lnockue anemeHTsl (2D)

Pacuém 3¢ppekmueHbix ceolicme u e20 pe3ysabmamel

Kak yxe 6blno ckasaHo, gng pacyéta 3hdeKTUBHbIX CBOWCTB MoAeNb MoABepraeTcs psgy AedopMaumil.
Mcnonb3ytoTcs cnepyowme Buabl aedopmaLmii:

e pacTxeHus (BAONb KAXA0M U3 KOOPAUHATHBLIX OCEW);
e CABUMM (B KQXA0M U3 KOOPAMHATHBIX MI0CKOCTEN).

BennunHa gedopmaunn coctasnset 0,2% ons Bcex TUMNOB.

JdPeKTUBHbIE CBOMCTBA OLEHMBAIOTCA B BUAE 0600WEHHOrO 3akoHa Nyka:
Oy = Cijklgkl

Pe3ynbTaToM pacuéta asnsatoTcs 3QPeKTUBHbIE YNpyrue Moaynu Cijkl’ BbIBOAMMbIE B KOMaHAHYK CTPOKY U B

dann ¢ HasBaHmeM CijkLtxt, Haxopswmiics B pabouein aupekTopun. Moaynu BbIYMCAKOTCS B TOM CUCTeMe
KOOpAMHAT, B KOTOPOM MNpPOBOAMACA PacYET (KOOPAMHATHbIM MAOCKOCTAM KOTOPOM napannenbHbl PaHu
pacuyéTHoW Moaenm).

Mon.ynm C coaepXxart 21 HE3aBUCMMYIKO KOHCTAHTY — 3a4aCTyto 3TO 6osblle, YeM AOCTAaTOYHO A1 OMMUCAHUS

ijki
3 deKTUBHbIX CBOMCTB MCCNEfyeMOro HeogHOPOAHOro MaTtepuana. o3ToMy npeaycMOTpeHa BO3MOXHOCTb
aBTOMATUYECKOro Mepecyéta MnonayvyeHHbIX 3PGdEeKTUBHbIX YNPYrux MoAyfleil B KOHCTAHTbl OPTOTPOMHOrO,
TPaHCBEPCaNbHO-M30TPOMHOIO MM M30TPOMNHOro MaTtepuana. llocne 3aBepueHus pacyéta 3 eKTUBHbIX
CBOMCTB nosBnseTcs okHo «06paboTaTh AaHHble MO 3hDdEKTUBHLIM CBOMCTBaM». B 3TOM OKHe MonyyeHHble

3ddeKTUBHbIE YNIpyrue Moaynu Cijkl MOKa3aHbl BHU3Y CMpaBa B BMAE CUMMETPUYHONM MaTpuLbl pasMepoMm 6x6
(4acTb MaATpMLBI HUXKE TMABHOM AMArOHANM HE 0TOOPAXKAETCS B CMTY CUMMETPUUHOCTH).

OKHO NO 3aBepLlIeHN0 pacyéTa NosABASETCS aBTOMaTMYecku. Ecnum nonb3oBaTenb ero 3akpbia, 3aHOBO MOXHO
OTKpbITb B pexxume MaTtepuanbl -> 3¢ PeKTMBHbIE CBOUCTBA.

MaHenb KoMaHa g X

—Pexmm - MaTepwan

b9« S|
t%ﬂld %‘Q

—OfkerT - IhheKTHEHEIE CBONCTES

¢ &=
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lNonb3oBaTenb MOXET OLLEHUTb, COOTBETCTBYET I MAaTPULA C NONYYEHHbIMU Cijkl OpTOTPOMHOMY MaTepuany, c

YAOBNETBOPSIIOLLEN €ro TOYHOCTbIO. 119 TOYHOrO OPTOTPOMHOro MaTepuana 3Ta MaTpuua AO/KHA BbIrSAETb
cnefyrowmM o6pasoM (3aech 6ykBamu X 0603HAUEHbI T€ KOMMOHEHTbI, KOTOPblE MOTYT ObiTb HEHYNEBbIMM).

X X X 0 0 0
X X 0 0 0
X 0 0 O
X 0 0

X 0

X

Ho, nockonbKy KOMMOHEHTbI MaTpuubl NpeacTaBnstoT cobol pe3ynbTaT YMCIEHHOTO pacyéTa 3PdeKTUBHbIX
CBOMCTB — OHW, KaK MPaBWIO, COLEPXXAT HEKOTOPYI OWwMBKy. ECiM ¢ ToukM 3peHMs nonb3oBaTens MatTpuua
COOTBETCTBYET OPTOTPOMHOMY MaTepuany C MNPUEMIIEMOM TOYHOCTbH, MOXHO BblOpaTb TMN MaTepuana
«OpTOTPONHbIN® M HaxXaTb KHOMKY «OOpaboTaTb AaHHble», B pe3ynbTaTe yero OyayT MoOCYMTaHbl OEBATb
KOHCTaHT OPTOTPOMHOro MaTepuana.

Ecnm opToTponHbie KOHCTaHTbI B HanpaeneHusx X u Y Oyayt coBnafgatb C NpMEMIEMONM 4SS NOMb30BaTens
TOYHOCTbI, MOXHO BbIOpaTb TMN MaTepuana «TpaHCBEpPCANbHO-M30TPOMHbIM» U HaXaTb KHONKy «OBpaboTtaTb
LaHHble». byayT nocunTaHbl NATb KOHCTAHT TPAHCBEPCANbHO-U30TPOMNHOro MaTepuana.

Ecnn >xe opTOTpOMHbIe KOHCTaHTbl He 3aBWUCAT OT HaMpaBieHWs — TorAa MOXHO BblOpaTb TMN MaTepuana
«M30TpoONHbIM» M CHOBA HaxaTb KHoMkKy «Ob6paboTaTtb [AaHHble». byayT nocyuTaHbl OBE KOHCTAHTLI
M30TPONHOro Matepuana — moay”nb OHra n koadpuumeHT MyaccoHa.

BHewHuI Bup, okHa «06paboTaTth faHHbIe N0 3O PEKTUBHBIM CBOMCTBAMY» MOKA3aH HA PUCYHKE HUXE.
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f ? 0bpaboraTth Aannbie no SdxbeKTHBHBIM CEOHCTBaM e
Dain c AaHHEIMK: IC:,ﬂ..lsErsﬂ"akn\-'IevaidesysElundlefEFFecﬁve_Prnperﬁest_ijld.txt Obzop... |

Tun MaTepwana:

{* OpToTponHsIi
{~ TpaHcBepCanbHD M30TRoMHLIN
{~ WsoTponHeii

ObpaboTaTe AaHHbIE I I JKNOpT MATEQKMANE...

Hma matepwana I

MmA daiina I Ofsop... |

SKcnopT |
v | seweme ~lfi742 127083 12707  0.0275% 0030934 0.000391
Moayne fOHra X 196,732 312648 131033 -0.00118 0021848  -0.001033
Mogyne Orra Y 2.57431 317829 -0.001111 -0.001145  -0.001295
wonyetOreaz |2.o7c2e | 0.927631  -0.003668  -0.00107%

0,919574 -0.013739
Mogyns cagura XY 0.927511

0.945366
Mogyne caeuwra XZ 0.945157

Mogyne caewra YZ 0,919158 vI
4 I I 3

Ecnn o06paboTaHHble KOHCTaHTbl MaTepuana YCTPavMBalOT MO/Mb30BaTeNs, B 3TOM >XE€ OKHe A[O0CTyMHa
BO3MOXHOCTb 3KCMopTa Matepuana B ¢ain XML. Heobxoammo Bbibpate MMS g 3pdEeKTMBHOrO MaTepuana u
uma darna XML, B KoTOpbii ByneT OCyWecTBASTbCA 3KCNOPT. MpM HaxXaTUM KHOMKM «IKCMOPT» CHavana
CO3[a€ETCA MaTepuan C BBEAEHHbIM UMEHEM U C NOAyYeHHbIMU 3O PEKTUBHBIMM CBOMCTBAMM, MOC/IE Yero Bce
CO34aHHble Mpu pacyéte mMatepuanbl 3KCNopTUpytoTcs B dann XML ¢ BBeAéHHbIM Ha3BaHMeM. Bnocneacteum
MOXHO MMNOPTMPOBATb AAHHbIE MAaTepPUasbl U3 CO3AaHHOrO danna.

Ecnn HeopgHopogHbii Matepuan, 3ddeKTUBHbIE CBOWCTBA KOTOPOr0 WMCCAEAYHTCS, SBASETCS OPTOTPOMHbLIM,
TpaHCBepCaNbHO-U30TPOMNHbLIM UM U30TPOMHBLIM U3 3MNUPUYECKUX COOBpaXeHUN; a pe3ynbTaTbl pacyéta He
COOTBETCTBYKOT TAaKOBOMY — CieflyeT nonpoboBaTb M3MeNbYUTb CETKY MAW NO-ApYroMmy BbibpaTb Moaenb Ang
pacuéra.
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HaHHble B popmarte SEG-Y

SEG-Y saBnsetca ¢dopMaToM C MocienoBaTeNlbHO PacnofioXXeHHbIMU TpaccamMu, pa3paboTaHHbIM ang
XpaHEHMFI MONHOCTbKO NN YAaCTUYHO OGpaGOTaHHbIX CeﬁCMMHECKMX AdHHbIX.
https://en.wikipedia.org/wiki/SEG-Y

Ina toro, 4Tobbl BbiOpaHHbIe pe3ynbTaTbl pacyeTa 3anucanucb B dopmate SEG-Y, HeobxogmMMo B
npenpoueccope pacnonoxutb lpueMHukn Ha mopenun (MaHenb KomaHa, Pexum - [MpueMHUKM,
Onepauus - Co3partb).

MaHens KoMaHa 8 X
—PEXMM - [TPHUEMHIKI

29 <TH <
é %Iib n%wj’;ﬂ—
TAEEr R

Boibepute wu3 Bbinagalowero CnNuMcka reoMeTpuyeckuMe CywHOCTM, KOoTopble OyayT £BAaTbCs
NPUEMHUKAMMU.

MNoBEepXHOCTE

KpuBan

m BepwuHa
¥3en

i Habop ysnos

ID

YKaxuTte, kakue nons AaHHbIX COXpaHaTb B dopMmaTte SEGY.

IHEDEHELLI.EHHE |E|

CropocTe
[N3EHEIE HANPAKEHKHA

QEBHEHHE
= - —_ |

YcTaHOBNEHHbIE NMHMM NpUEeMHUKOB oTobpaxatTca B [lepeBe cneBa B pasgene HacTporiku
pe3ynbTaToBs.
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Aepeso g X
TexyLUWHA BHA II'Inane AEpeB0 ;I
W o |

‘. MeoMeTpuA

@ MaTepwans

G- | CucTemsl koopomHat
. ﬂ Bnoku

E IPaHW4HEIE YCnoBWA
HauaneHeie yonosra
| FaBMCMMOCTH

=]

HacTpoiikK pacdeTa

* HacTpoiiki pesyneTaToe

)( TAHKKA NPHMEMHHKOB
>’< JTTMHWA NPHEMHMIKOE
E' e MPHEMHKMKOB

; )’( TNHKUA NPHEMHMK DB

)’( TTHHKA NPHEMHUKDE

m)(&ﬂﬁib-r‘iz
23
23
gg

i

o O -

MpocMoTp AaHHbiXx B dopmate SEG-Y Bo3moxeH B noctnpoueccope Fidesys Viewer, npu 3TOoM
Heo6Xx0AMMO OTKpPbITb havn C pacluMpeHneEM .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 |
1. Desktop -~ ads Manka
| Favorites - |jd DlLs Manka
b c =} help Marka
LDy -} Lb Manka
L E - ) mesa Manka
Q. Windows Netwark =} plugins MNanka
< xml Manka

)i 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 BblOeNneHME HYXHbIX nogobnacten mogenn € MNOMOLWb GUABTPOB
Cpes/Clip (MeHio - ®unbtpbl - AndaBuTHbIN yKasatenb - Cpes)

[Mpumep nonyyeHHoro danna SEG-Y ans ckopoctn Vy B nporpamme CAE Fidesys:

Oco6eHHOCTM 3anncK AaHHbIX B pain *.sgy

e Bce paHHble B 3aronoBke ¢anna, 3a WUCKIKYEHMEM CaMUX pPe3yNbTaToOB, 3aNUCbIBAOTCS B
LeNoYNCNIEHHOM BMIE.

e Lllar no BpemMeHu (Wwar 3anuncu) 3anmMcbiBaeTCs B MMKPOCEKYHAAX.

e KoopauHaTtbl NpueMHMKa 3anucbiBatoTca B MeTpax (Ecnn pacctosiHue mexay npueMHMKaMu
Oyner MeHee OQHOro MeTpa, TO KOOPAWMHTbI TpacC MOryT COBMACTb, M BOJIHOBAS KapTMHA
MOXeT BbITb HEKOPPEKTHOM).

e Inline HoOMep coBnagaeT ¢ id y3na B KOTOPOM 3afaH npuMeHuk, Crossline Homep coBnagaeT C
HOMEPOM JIMHUM MPUEMHUKOB.
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Busyanusauusa pesynbTaToB U NOCTAPOLLECCUHT

O nporpamme Fidesys Viewer

Mporpamma Fidesys Viewer npegHa3HaveHa 4g NpoCMOTpa M aHaNIM3a MOMYYEHHbIX pe3y/bTaToB:
e  BM3yanM3auMM BEKTOPHbIX U TEH30PHbIX MONEW;
e MOCTPOEHMS rPpadUKOB U AMarpamm;
e  QHANM3a BpeMeHHbIX 3aBUCMMOCTEN.

Fidesys Viewer BknioueHa B nakeT CAE Fidesys 1 yCTaHaBAMBAETCA BMeCTe C MNPeEnpoueccopoMm.
Ina ncnonbsoBanus Fidesys Viewer He TpebyeTcs nuuUeH3uUa: pe3ynbTaTbl PAcYETOB, NOAYYEHHbIE C MOMOLLbH
npenpoueccopa CAE Fidesys nocTynHbl oas npocMoTpa B Fidesys Viewer naxke nocne ncrteyeHmns AMLEH3NM.

FnaBHOe OKHO NporpamMmbl

_ i =181x
cain Bun Ofvextss OwmTpe WncTpywewtes Mowows . 4
le@meas> u|?|[ PER %K a0 > D bl Bfs=h o= s 3

| B s e <l o[ =108 5 2 82 2 B 220G G

|E9eBRO2

fepeso obwextos & X[ maersix | 4|
B buitn: [l L]

« o 4

8 x

e &

\s FIDESYS

L=f

Pa6ouas o6nactb (1) npeancraensieT coboi OKHO 0TOOpaxXeHUs MOAENN U BU3YyalibHbIX 3PHEKTOB.

FnaBHoe MeHI0 (2) BKatoyaeT B cebs cTaHAapTHble onepauuun ansg paboTtel ¢ Gannamu, ynpaBneHme pexxumamm
BM3yanusaumMum Mopenemn, HacTpoMKuM OTobpaxeHus naHenen, WUAbTPbl, MHCTPYMEHTbl M CnpaBky. Bcé
BblLLENepeyncNeHHoe AOCTYNHO U3 PaCKpPbIBAKOLLMXCA MYHKTOB MEHHO.

MaHenb MHCTpYMEHTOB (3) COAEPXMT KHOMKM ANS Bbi30Ba KOMaHA, MCMOb3yeMbix B paboTe ¢ NnporpamMmon
Haubonee yacTo.

DepeBo 06beKkTOB (4) BKIOUYAET B CEOS1 OTKPbITbIE MOAENN U NPUMEHEHHbIE K HUM DUABTPBI.

CrpaHuua cBoMcTB (5) cnyxuT ang otobpaxeHuns CBOMCTB BblaeseHHOro obbekta B paboyert obnactu skpaHa
unu B aepese 0ObeKTOB.

[lononHuTenbHble NAaHeNN MOXHO MOKa3aTb Uau CKPbITb B NYHKTE MEHIO Bua.
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OCHOBHbIe NPUHLMUMbI Pa6oTbI

Fidesys Viewer no3sonsieT npocMaTpuBaTb M aHANM3MPOBATb MOSyYeHHble pe3ynbTaTbl. [pocMoTp M aHanm3
OCYLLECTBASETCS MPU MOMOLUM MHOTOYUCIEHHBIX GUNBTPOB, KOTOPbIE MOXHO BbIOpaTb B MyHKTE MeHio Bua,.
Huxe npefncTaBneHO ONMCAHME HEKOTOPbIX M3 HUX.

OmobpaxceHue Ha Modenu noseli OaHHbIX U J1e2eHObI

Mons n KOMNOHEHTbI OT06pa)KeHl/I$I MOXXHO Bbl6paTb Ha NMNaHenn MHCTPYMEHTOB:

I fi'i HanpasxeH1a j IH::upma j |

Takxke MOXHO OTO6pa3I/ITb nereHny packpacku, Haxkas i Ha NMaHenn MHCTPYMEHTOB.

BvideneHue

[nga Toro, YTOObI BbIAENNTL TOYKM UK AYenKu, I/ICI'I0}1b3yl71Te cnenywuime KHOMKM Ha naHenn MHCTPYMEHTOB:

OmobpaxceHue uHgopmayuu

YucneHHble pe3ynbTatbl 409 NOMen AAaHHbIX MOXHO MOCMOTPeTb BO Bknagke Uupopmaums. Ecnn B dokyce
HaxoAMTCs BCS MoAenb, TO nong Bo Bknaake UHgopmauma cogepxaT AManasoH AaHHbIX — OT MUHMMAbHOIO
[0 MaKCMMaNbHOMO 3HAYEHUS.

3HayeHUs B TOYKAX MOXHO Y3HaTb Mpu nomowm ¢wunbtpa [MpoBepuTb MectononoxeHne (OunbTpbl —
AndaeutHbit yKasateno — [poBeputb MectononoxeHue). [lanee HeoOXOOMMO yKas3aTb KOOPAMHATHI
npocMaTpmBaemor Touku. lNocne npumeHeHus ¢wunbTpa BO Bkiagke MHdpopmauua oTobpasatcs 3HayYeHus
nonew AaHHbIX TONbKO ANS YKA3aHHOM TOUKM.

| [MoCMOTpeTb YMC/IEHHble pe3ynbTaTbl AN BbIOPAHHbIX TOYEK TaKXKE MOXHO, HaXaB KHOMKY
UHdopmauusa o Touke Ha NaHen MHCTPYMEHTOB.

3HayeHus B TOUKax/y3nax/3neMeHTax MOXHO BblAENUTb U NPOCMOTpeTh Npu nomolwm MHcnekTopa BblaeneHus
(Bua, — UHcneKkTop BbigeneHms).

lMpocmomp degpopmuposaHHoii modenu

Ins npocMotpa momenu B AedOpMUMPOBAHHOM Buae Bblbepute PunbTpbl — AndaBuTHbIM yKasaTteno —
Dedopmuposatb no BekTopy. Bo Bknaake CBOMCTBA MOXHO BblibpaTh MacluTab oTobpaxeHus.

9 [nga 6eicTporo pocryna K punbTpy HaxmuTe KHoMKy [le¢opmupoBaTh N0 BEKTOPY Ha BEPXHEN MaHEeNN.

Coepuueckue/yunuHopuyeckue cucmembl KOOPOUHAM

Ins Toro, 4ytobbl NONYYUTb AaHHblEe B CHEPUYECKMX MM LUAMHOPUYECKMX CMCTeMax KOOpAMHAT, BblibepuTe
®Ounbtpbl — AndaButHbi yKasaTtenb — Cucrtembl KoopauHat. [anee, BbibepuTe nosie [aHHbIX, KOTOpoe
Heo6Xx0OMMO MpeacTaBuTb B HOBbIX kKoopAauHaTtax. [locne npuMeHeHus dunbTpa BO Bknagke WHpopmaums
NosIBUTCS HOBOE MOAe AaHHbIX — HanpuMmep, HanpsxkeHus (cdep.).
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lMocmpoerue 2pagpukoe edonb npamoli AUHUU

Utobbl mocTpouth rpadmk BAOAb MPSMOM NMHUKM, Bblbepute ®OunbTpbl — AndaBUTHLIA yKasaTenb —
MocTtpoutb rpaduk BAOAL IMHUM.

YKaxuTe KOOpAMHATbl Havana v KoHua nuHuu. Bo Bknagke lMpocMotp BbibepuTe COOTBETCTBYHOLEE MoONe
LaHHbIX N1 0TobpaxkeHus Ha rpadumke.

IMocmpoerue 2pagpukoe 600,16 Kpuebix

Y7066 NOCTPOMTL rpadmK BAONb KPUBOW NMHMK, BbibepuTe y3nbl (CM. n. Boioenenune), ons kotopbix u byaert
noctpoeH rpadwmk. danee, ncnonbsynte OuabTpbl — AngaBuTHLIA yKa3aTenb —WU3BneuYb BbiaeNieHHOe U
3ateM ®unbTpbl — AndaBuTHBIN yKasaTenb —W306pasuTb AaHHbIe.

lMocmpoerue 2pagpukoe e 3asucumocmu om epeMeHu

Ytobbl NocTpouTb rpadmk B 3aBUCMMOCTM OT BPEMEHM, HEOOXO0AMMO BblAE/UTb UHTEPECYHOLLME TOUYKM Yepes
MHCnekTop BblAENEeHUS UM NO KHOMKe Bbi6paTh TOUKM B CTaHAAPTHOM CTPOKE, @ 3aTeEM NPUMEHUTb QUAbTP
®unbTpbl — AndaBuTHbIN yKasaTtenb — MocTpouTb BbiaeneHHoe B 3aBUCMMOCTU OT BPEMEHMU.

OueHka Kkayecmea cemku

[na oueHkn kavecTBa ceTku BbibepuTe Bup — ®unbTpbl — AndaBuTHbIM yKasatenbo — KauectBo ceTkm.
YKaxute HeobxoamMMble HACTpoWku BO Bkiaake CeoicrBa. [locne npuMeHeHus (GuNbTpa BO BKiagke
MHdopMauma nosasaTcs  HOBble MO, HA OCHOBE aHanM3a KOTOPbIX MOXHO CAenaTb BbiBOAbl O KayecTee
NoJIy4HeHHOM CeTKM.

Cpes

Ins npocMoTpa cpesa Mopenu Bbibepute GunbTpbl — AndaBuTHbINM yKasaTenb — Cpes. YkaxuTe HopManb
nmMBo HanpaBneHue, B KOTOPOM CNelyeT CAeNnaTh Cpes.

CeyeHue

[na npocmoTtpa ceveHuns mogenu Bbibepute ®unbTpbl — AndaBuTHbIM yKasaTenb — CeueHue. Ykaxute
HOpManb b0 HanpasneHue, B KOTOPOM CedyeT caenatb cpes.

3D-omob6paxceHue 6as0K u o6oso4ex

3 MpocmoTp ceveHus banok mnm obonoyek B 3D-BMae BO3MOXeH B noctnpoueccope Fidesys Viewer
| npu Haxatuu KHonku 3D-BuA B CTaHOAPTHOM CTPOKe.

3anac npoyHocmu

[ns npocMoTpa ceveHnsa mogenu Bobibepute PunbTpbl — AndaBUTHLIA yKasatenb — 3anac NPOYHOCTU. Ecau
npegen MpOYHOCTM WM Mpefen Tekyyect He ObliM 3adaHbl Mpy NpenpoLuecceHre, Ux cnepyeT 3aath BO
Bknagke CBoKMcTBa. 3anac MPOYHOCTM BbIYMCAISETCS NO NEpPBOV TEOPUMM MPOYHOCTU, SHEPreTUUECKOW Teopuu
NpoOYHOCTH, Teopum Tpecka, Teopun Mopa, Teopun lucapeHko-Jlebenesa. lNonyyeHHble 3HAYEHUS MOXHO
npocMoTpeTb BO Bknaake MHdopmauua B HOBOM nose 3anac NPoYHOCTU. [lepBas KOMMNOHEHTa nong - 3anac
NMPOYHOCTM NO NepBOM TEOPUM MPOYHOCTU, BTOPAS — 3anac NPOYHOCTM MO SHEPreTUYecKon Teopum NPOYHOCTU
U T.A.
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Fanac NpoYHOCTH

- Lo

CEOHCTES | MHGopHauHa | MpockoTp |

CEOHCTES & x

- Mpumennme | 60 Copockme | 38 ¥aankte

oy

V¥ Zanac npouHOCTH (MEpBaA TEOPHA MPOYHOCTH)

¥ Zanac NpoYHOCTH (3HEPreTHYECKAA TEOPHA MPOYHOCTH)
¥ 3amac npounocTH (TeopMA Tpecka)

¥ Zamac npounocTw (Teopka Mopa)

¥ 3Zamac npounocTH (TeopkA Mucaperko - Nefieaesa)

FapmoHuyeckuii aHanus

Ina noctpoeHns rpadumKoB 33aBMUCMMOCTM OT YACTOTbl MOCNE MPOBEAEHMS pacyeTa C MOMOLLbHO
rapMOHMYECKOro aHanus3a Bblbepute ®OuabTpbl — AndaBuTHbIN yKasaTtenb — [apMOHMUYeCKui aHanus.
YKaxknte HOMep y3/1a, XapaKTepUCTUKM KOTOPOoro ByayT npeacTaBneHbl Ha rpaduke.

CoxpaHeHue OaHHbIX

YT0Obl NMONYYUTb UMCIOBbIE 3HAYEHMS MONYYEHHbIX PE3YyNbTaTOB, COXPAaHUTE AaHHble B dopmate .csv. [ns
3T0ro Haxmute Ctrl+S, nubo Bbibepute ®ain — CoxpaHutb. CoxpaHEHHbIA (ain npencraBnser cobow
06bIYHY0 TabNKLLY YMCIOBLIX AAHHbBIX, KOTOPYH MOXHO OTKPbITb I0ObIM TEKCTOBLIM PEAAKTOPOM.

Ins puHamuueckux 3agady AOCTyMHA 3anucb M3MeHEeHWs Modenu B npouecce pedopmauuu. [ng 3Toro
Bbibepute daitn — CoxpaHUTb aHUMALMIO.
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MowaroBoe pykoBoACTBO NOMb30BaTeENS

BbinonHeHue noboi 3apaum ¢ ucnonbsoaHueM naketa CAE Fidesys MOXHO pa3fennTb Ha 6 OCHOBHbIX 3Tamnos:
e MOCTPOEHWE MOAENy;
e MOCTPOEHWE CETKM;
e 33JaHMe rPaHMYHbIX YCIOBUN;
e 33[aHMWe MaTepuana;
e 3aMycK pacyéTa;
e  aHanu3 pe3y/bTaToB.

Huke npuBeAEHO HECKOIbKO NPUMEPOB C MOLLIAroBOM MHCTPYKLMEN KaXA0ro 3Tana.

Cratuueckoe HarpyxeHue (06béMHasa Moaenb)
NAFEMS test “Thick Plate Pressure”, Test No LE10, Date/Issue 1990-06-15/2.

PelwaeTcs 3ana4a 0 CTaTMYECKOM HarpyXeHuM MnacTMHKKU. [eoMeTpuyeckas Mogenb 3aiayM NpeacTaBaeHa Ha
PUCYHKAX HUXe:

2 2
L) . (L -
3.25 2.15 \o
¥
1.75
10

Ha 60KOBbIX Cpe3ax MAacTMHKM 3anpeLleHbl NepeMeLleHnst No HanpaBAEHUI0O HOPManU K 3TUM TpaHsM, BCE
TOYKM BHELWIHEN KPUBOAUHEWHOW NOBEPXHOCTU 3aKpenneHbl B MnAoCkoCTM XY, BHEWHAS KPUBOAUHENHAS
NMOBEPXHOCTb 3aMKCMpPOBAHA BAONb CpefHel NUHWMM OT MepeMelleHuin BAonb ocu Z. Moaynb Benn4uHbI
[LaBNIeHNS Ha BEpPXHIOK rpaHb paseH 1 Mla. MNapameTtpol MaTepuana E = 210 Ma, v =0.3.

KpuTepuii npoxoxaeHusa Tecta: HanpsbkeHue oyy B Touke D paBHO -5.38MI1a ¢ TouHOCTbO 3%.
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Mocmpoenue modenu
1. Co3panite nepBbii 3MTUATUYECKUIA LMIMHAP.

Ha naHenu koMaHz BbibepuTe MoAyAb NOCTPOEHUS 0B6BLEMHOM PeskuM - ['eoMeTpus

reometpumn (Pexxum — leometpus, O6bvekT — O6bEM, [lelicTBHe ' g n
— Cospartb). l c@ =

N3 cnncka reoMeTpuyeckux nNpuMMTuBoB Boibepute Lamngp.  t=0 % N fol
“ ™
3apanTte pasmepsl LMAUHAPA: = I
e BbicoTa: 0.6; ObbekT - Obbem

Tun ceyeHune: INAUNTUYECKUN;
e [NaBHbIN paguyc: 2; ” ¢ /. * * g
e BcnomoratenbHbiit pagmyc: 1. y A

Haxxmute NMpuMeHnTb.

2. Co3paviTe BTOpPOM 3MIMNTUYECKUIA LMIMHAP.

Ha naHenn komann BbibepuTe MOAy/b MOCTPOEHWA 06BLEMHOM | A =| x [=)
reometpumn (Pexxum — leomeTtpus, ObbvekT — O6bEM, [elicTBHe
— Cospatb). M3 cnucka reoMeTpuyeckux NpUMUTUBOB o K Y
BbiGepuTe LinnHap. 3anaiite pasmepbl UMAMHAPA:

e BbicoTa: 0.6;

e Tun ceyeHma: INAUNTUYECKUIA;

e [naBHbIN paguyc: 3.25;

e BcnomoraTenbHbivi paguyc: 2.75.

Haxmute NMpumeHuTb.

B pesynbTtaTe B Aepese 06beKTOB 0TOOPA3ATCS ABA TONLKO YTO CO3A4aHHbIX 0bbekTa (Body 1 n Body 2).

- B [paare YOAOm

|
|

#- B MromecTea
- By HecTpoia pacueTa
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3. BbluTuTE NEpBbIVi LUAMHAP U3 BTOPOTO.

Ha naHenu komaHpg Bblibepute MOAyMb NOCTPOEHUS OOBLEMHOM
reometpun (Pexxum — leometpus, Obbekt — O6bem, [eiicTBue
— Jlornyeckue onepaumm).

M3 cnncka onepauwmii Boibepute BbluecTb. 3apalite cnepyolime
napameTpbl:

o |ID Ten: 2 (06bEMbI, U3 KOTOpbIX BYAYT BbIYTEHLI ApYyrue
06bEMBDI);

e Bbiyectb Tena (ID): 1 (o6bémbl, KoTOpble OyayT
BbIYTEHbI);

Haxmute NMpuMeHnTb.

B pesynbTaTe B AepeBe 06bEKTOB OCTAHETCA TONLKO OLHO TENO
(Body 2).

4. OcraBbTe yeTBepTb 06bEMA (CMMMETPUS 3a4a4K).

Ha naHenu komaHg Bbibepute Mody/b NMOCTPOEHWUS 0OBLEMHOM
reometpun (Pexxum — leometpus, O6bvekt —O6beM, devictBue
— Pazpes).

M3 cnucka  BO3MOXHbIX  BMOOB  paspe3oB  Bbibepute
KoopaunHaTHas nnockocTb. 3apanTe cneayrowmne napameTpsl:

e |ID obbéMmMoB: 2 (06bEM, KOTOPLIN ByneT pa3pesaH);
e Paspesartb: [Mnockoctb YZ;
e 3HaueHue capura: 0;

HaxmuTe NMpuMeHuTb.
Mpopenavite TO e camoe, HO B MIOCKOCTN XZ:

e |D 06béMoB: 2 (06bEM, KOTOPLIN ByAeT pa3pesaH);
e Paspesarb: [1nockoctb ZX;
e 3HayeHue casura: 0;

Haxmute NMpuMeHUTb.

B pesynbrate MCXOAHbIi 0O6bEM B fepeBe 0ObLEKTOB Oyaer

Fexm - [eomeTpuA

l

D<THE =
= | /| By % &

06LekT - ObbeM

N

&

S xR
A

Jelictere - Nornyeckre onepaumm

[

&

A Sy o= R B
4

Fexum - MNeomeTpuA

l

D<ETPH =
= B X | &

ObbekT - ObbeM

N

&

S xR
A

JeiicTere - Pazpes

-
&

A Sy = KB

|7

nogenéH Ha vetoipe (Volume 2, Volume 3 u Volume 4). Ypanute 06bémbl 2 1 3. [lng 3TOro, yoepxmBas
knasuwy Ctrl, Boibepute B gepeBe 06bekTOB 3TM OObEMbI U B KOHTEKCTHOM MEHK Haxmute Ypanutb. B
pe3ynbTaTe OCTaHEeTCs YeTBEPTb NepBOHAYanbHOro obvéma (Volume 4).
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Depeen & =
Tesyu By [Norvce gepeso >
baag S IR
N Y
= @ 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
B Hactpoisn pacuets

]

&

5. Paspenute octaBwuiics obbeM Ha Age YacTu BAOAb naockocty XY (HeobxoaMMo ANF 3aKpenneHus 3Ton
MOLEeNnM OT MepeMelleHui BOONAb CpefHen nuHuum). [Ing 3Toro noBTOpUTE AENCTBUS, KOTOpble Obinu
BbIMOJ/IHEHbI B N.4.

Ha naHenu komaHg BbibepuTe MoAynb NOCTPOEHMUS 0B6BLEMHOWM Pexxum - MeomeTpun

reometpun (Pexxum — Teomerpus, O6bekt — W3MeHeHue

reomeTpun, [lencreme — Paspes). l . ‘Q g “ =
| | By | % | &

M3 cnmucka  BO3MOXHBIX  BWOOB  paspe3oB  Bbibepute

KoopaunHaTHas nnockocTb. 3apanTe cneayrowmne napameTpsl:

e |D 06béMOB: 4 (06bEM, KOTOPbIN ByAET paspesaH); ” ¢ /- * i g

e Paspesats: lNnockoctb XY;

e 3HaueHue casura: 0; y A

e [locTaBbTe raiouKy HanpoTune nNonsa CpaCTMTb.

Haxmute NMpumeHuTb.

. 3
B pesynbrate nonyuutca ABa o6beMa 4 u 5 CKNeeHHbix Mexay A Np x =,
co60M BAONb NNOCKOCTH paspesa.




!:,) CAE Fidesys — pykoBoacTBO nonb3oBatens (sepcus 2.0)
o

¢

lMocmpoerue cemku

1. Ha naHenn koMaHp, BbiGepuTE MOAY/Nb MOCTPOEHUS CETKM PexnM - CeTKa
Ha kpuBbix (Pexxum — CeTka, O6vekt — Ha KpuBbIX, '

Henctene — T[locTtpoeHue ceTkM). YKaxKUTe CTeneHb
N3MeNIbYEHUS CETKM:

& &

t=0
= | I/
e Bbibop kpuBbIx: 43 44 45 46 (uepe3 npobensbl);
ObbekT - Ha kpuesx

e Bbibepute cnocob noctpoeHus ceTkun: PaBHoMepHo;
e YcTaHosuTe dnar UHTepBan;
e YKaXuTe KONM4ecTBO MHTEPBANOB: 6

<
i

i
25 | A
b
4

>[N
|

Haxmute Mpumenutb. Haxkmute MocTpoutb ceTKy.

BHe - MNOCTpoeHHE CETHK

P22 R &

Ha naHenn komaHp BbibepuTe MOAyNb MOCTPOEHMS CETKM Ha
kpubix (Pexum — CeTka, O6bekt — Ha kpuBbix, [leicteue —
MocTpoeHue ceTkn). YkaxuTe cnepytowme napaMeTpsbl:

e Bbibop kpuBbix: 12 14 39 41 (yepe3 npobensbl);

e Bnibepute cnocob noctpoeHus cetku: PaBHomMepHo;
e YcTaHosuTe dnar UHTepsan;

e YKaxuTe KONMYeCTBO MHTEPBANOB: 4;

BEFIy +Q

Haxxmute NMpuMenutb. Haxkmute MocTpoutb ceTky.

Ha naHenu komaHpg BbibepuTe MOAYNb MOCTPOEHUS CeTKM Ha KpuBbix (Pexkum — Cetka, O6bekT — Ha KpuBbIX,
HerictBue — MNocTpoeHue ceTkn). YKaxuTe crefytolimMe napameTpsl:

e Bnibop kpusbix: 51 53 61 62 (yepe3 npobensi);

e Bbibepute cnocob noctpoeHus cetku: PaBHoMepHo;
e YcTaHosuTe dnar UHTepsan;

e YKaXuTe KONMYeCTBO UHTEpBanos: 1;

Haxxmute NMpuMenutb. Haxkmute MocTpoutb ceTKy.
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2. Ha naHenn komaHg Bbibepute MoAynb MOCTpoeHUs 06bEMHOM ceTkn (Pexmm — Cetka, O6bekt —
O6béMHas, [enctene — [locTpoeHue ceTkM). YKaxuTe

Pexum - CeTHa
cnenyrwme napaMeTpbl:

NG L
e Bbibepute o6bémbl (BBeauTe ux ID): 4 5 (Mnu KoMaHaowM
. t=0 s L7
all); = B X R
e Bnibepute cxemy noctpoenus cetku: Kapta;
O6bekT - O6beMHan
Haxxmute NMpumenntb cxemy. Haxxmute Moctpontb ceTky. g‘ ' /.- * ‘i' 1
MonyyeHHOe KOMMYECTBO 3NEMEHTOB MOXHO MNOCMOTPETb Ha l I A +
CTPaHMLE CBOWCTB, K/IMKHYB Ha HYXHbl1 0ObeM B [nepese &
00beKTOB cneBa. Takke A/ NPOCMOTPA CBOWMCTB CETKM MOXHO = E
BbINOJIHMTbL CleayoLwne AencTens: 5&

JeilicTeue - NoCTPOEHME CETHK
e Bbinenute mopens —
e  KnuKHWTE NPaBOM KHOMKOM MbIWKW NO MOAENu iI i 9 a x
e B nossusweMcs MeHto BbibepuTe BbiBeCT MHDOPMaUmio

2
- BbiBecTn nupopmaumio o cetke H E H @

e B KOMaHOHOM CTpoOKe NoSBUTCA MHDOPMALMA O CETKeE.

Aep=eo B X
Tessyuyst e, [Monoe sepeso =
kA £ |
= @ Feomerpis
= 2 Tena
7 2 Body 5 5
& & Body 4 4
= 3 Obbembl
® @ Volume 5 5
- T Yolume 4 4
% CBOBOAHEE NOBEPXHOCTIA

CTpaa44a ceoicTe g x
A
£ Cbipe i
Tun Qb
i) 5
L] Volume S
CurnaTypabesID Volame ¢ at 1625 1.3,.,  OMIHAHSA CTPOE
BT (T

Mesh_Information
Element_Type Interior Boundary  Total
Hex 249 o 24

Brino obrepiHeHs Het

Face 0 88 &2
Edge 0 1% 1%
Mode o 7 70

Fidesys>

0
Chvén 181672 0w N\ somaan /N Wictopa ]
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3adaHue 2paHu4HbIX ycaosuii

1. 3akpenute ogHy 60KOBYK rpaHb (cpe3) B HanpaBneHuu X. Ha
naHenn KoMaHg, BbibepuTe Pexxum — [paHu4YHble YCI0BUS,
O6bekt — [llepeMeuweHune, [encteue — Co3patb. 3apavite
cnepyrowme napameTpbl:

e ABTOMaTMyeckoe npucsoeHue ID;
e Cnucok 06bekToB: [OBEPXHOCTD;
e |D obbekToB: 33 40;

e Crenenu cBoboapl: o X;

e BennuunHa: 0.

Haxxmute NMpuMeHnTb.

2. AHanornyHo 3akpenute 0AHy OOKOBYWO rpaHb (cpe3) B

Pexom - [paHudHeIe yCnoeuA

ll@@ﬁa
SR

00LekT - MepemeLyeHre

s 4 W mlg &
Y @ &4 m - 4§
P2 P

Aencrene - Co3gaTe

HanpaeneHun Y. Ha naHenu koMaHa Bblbepute Pexum —
lpaHnuHble ycnosus, O6bekT — [lepemewenue, [encreme —
Co3patb. 3apanTe cnegytowme napameTpbl:

@

¥
il
B
%

e ABTOMaTtuuyeckoe npuceoeHue ID;
e (Cnuncok 06bekToB: [0OBEPXHOCTD;

e |D obbekTOB: 35 39;

e Crenenu cBoboabl: KomnoHeHTa Y;
e Bennuuna: 0.

HaxmuTe NMpuMeHuTb.

3. 3akpenuTe BHELLHIOW KPUBOJIMHENHYI0 NOBEPXHOCTbL B HanpasneHun X u Y. Ha naHenu komaHg, Bbibepute

Pexxum — [paHuuHble ycnosus, O6vekt — lNepemelwenue, [eincteue — Co3path. 3apante cnepywowme
napameTpbl:

e ABTOMaTuuyeckoe npuceoeHue ID;

e (Cnucok o6bekToB: [MOBEPXHOCTD;

e |D obbekToB: 36 38;

e (Crenenu cBoboabl: KoMnoHeHTa X 1 Y;
e Bennuuna: 0.

HaxmuTe NMpuMeHuTb.

4, 3akpenuTe CpeaHHI0 NMUHUIO BHELIHEN KPUBOJIMHEMHOM FPaHn B HanpasieHun Z.
Ha naHenu komaHg, Bbibepute Pexum — IpaHuuHble ycnosus, O6bekT — Mepemewenue, Oevicteue — Co3pats.
3apanTe cnepylowme napameTpsl:

e ABTOMaTtMyeckoe npucsoeHue ID;

e Cnucok obbekToB: Kpugag;

ID obbekToB: 50;
Crenenun cBoboabl: Mo Z;
Bennuumna: 0.

Haxxmute NMpuMeHnTb.
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5. anﬂO)KMTe AaBrieHne K BerHeﬁ rpaHNn. PawuM - rpEHHLIHI:IE' YCNOBMWA
Ha naHenu komaHg Bblbepute Pexxum — [paHM4Hble yCoBUS, l . 4 g n =
O6bekt — [aBnenue, [HenctBue — Co3patb. 3apaiTe —
= 1

cnepytowme napameTpsi: = % —}I{— A

e ABTOMartuyeckoe npuceoeHue ID; ObwekT - [aBnexne

e Cnucok 06bekToB: [OBEPXHOCTD; } qu m

e |D obbekToB: 31; o RIS S AL R A L j-g a

e 3HaueHue: leb (nopnepXmMBaAETCS IKCMOHEHUMANbHbIN v o a _

BMA YMCNIA C UCMOIb30OBAHMEM NATUHCKOI ByKBbI “€”). =p | =p | = m = 'H"‘
]

HaxmuTe NMpuMeHuTb. E '1? m

BCe MPUIOKEHHBIE FPaHMYHBIE YCIOBMS AOMKHBI 0TOGpasuTbes B DENCTEME - Co3faTe

nepeBe 00bekToB cneBa. Kpome TOro, rpaHuuHble YCnoBuS -h
AOCTYMHbI ANg pefakTMpoBaHMS M3 depeBa obbekToB. [ng
NMPOCMOTPA BCeX MPUNOXKEHHbIX TPAHWUYHBIX YCIOBUMA TakxkKe
HaxxmuTe kHonky Mokasartb 'Y Ha BepxHei naHenu.

)
[l
s
b

a0

Depean 5 x
Tescyuye sy Mon-oe aepess =]
e o |
w- P receten

i
B ) Bgows




r\?

CAE Fidesys — pykoBoacTBO nonb3oBatens (sepcus 2.0)

3adaHue mMamepuana u muna sziemeHma

1. Cosparite MaTepwman. Pezeim - Matepian

Ha naHenu KkomaHA BbibepuTe MoOAyb 3a4aHWs  CBOWCTB l.

matepuana (Pexum — Matepuan, O6bekT - Ynpasnenue

<& P =

t=0 g
mMatepuanamm). = % o Q
OBEEKT - ¥MPaENEHWE MaTEpManari

—
B oTkpbiBWwEMCA OKHe YnpaBieHWe Matepuanamum BO BTOpPOM h ‘d Q (ﬂ =
KOJIOHKE [ABAX[Abl K/IMKHWUTE MbIWKOW MO Haanucu YKaxure
Ha3BaHMe MaTtepwana u Hanuwute «Material 1».

Haxxmute knasuwy ENTER.

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

Nanee, ncnonb3ya TexHonorno “drag&drop”, nob6aBbTe HEOBXOAMMbIE XapaKTEPUCTUKU U3 NIEBOI KONOHKM B
konoHky Ceoictea maTepmana. B nesoli konoHke Bbibepute Ynpyrocte — Matepwman 'yka. Beibepute Mbiwkon
xapaktepuctuky Mopaynb HOHra. YaoepxuBas neByl KHOMKY Mblwu, nepeTawmte Hagnuce B CBOWMCTBA
MaTepuana. [lBaxgbl KAMKHUTE B none 3HavyeHwe HanpotuB Mopyns HOHra m ykaxute umcno 210e9.
AHanoruyHo, 3 pasgena Matepuan 'yka pobaensem KosdduumeHnt lMNyaccona 0.3.

Haxmute 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. Cospaiite 610K ogHOro TMNa Matepuana.

Pex1m - Bnoka

Ha naHenn komaHg Bbibepute MOAyNb 334aHUs  CBOWMCTB
maTepuana (Pexum — bnoku, Ob6vekt — bnok, [Jenctene —
[o6aBuTb).

3apanTe cnepylolme napameTpbl:

B =
it
=

e |D 6noka:1;

e Bhibepute obbekTbl, KOTOPbIE BYAYT 06BLEAMHEHBI B BNOK: AEAETEAS = (BOEENS GRS B G2l

O [
R

06béM; tih
e ID:45 (unu komaHgow all).
-

(6 <&
22

Haxmute NMpuMeHUTb.
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3. [puceoiite maTepuan 6n0ky.
Pexir - Enokq

Ha naHenn KomaHa Bbibepute MoAynb 3afaHus  CBOWCTB
matepuana (Pexxum — bnoku, O6bwvekt — bnok, [eicrene — l

3apatb MaTepuan). 3agante cnegylowme napameTpbl: t=0

e |ID 6noka(oB): 1;
e BbibepuTe 13 cnucka paHee CO3aaHHbIM MaTepuan:

Material 1. a

Haxxmute MpumeHnTb. JeAcTEME - 3383TE MATEpIMAN

4. TlpucBoiTe TN 3NeMeHTa.

Ha naHenu komaHa BbibepuTe MOAyNb 3343aHMA  CBOMCTB  Pexiim - Bnok

mMaTepuana (Pexum — bnoku, O6bekt — bnok, Oevicteue — Tun
371eMeHTa). 3ajanTe ciepyowme napaMeTpsl: l ' c@ g =
t=0 i
e |ID 6noka(os): 1; = |d % ';?i'
e Kateropus: O6beMHoe Teno;
o Topsgok: 1. DBLeKT - Bnok

Haxmute NMpumeHuTb. W

AelcTEME - TN INEMEHTS

=
Q
_ﬁ_
%¢¥ wm [p/EHE
&l

3anyck pacuéma PEMIM - HACTpORAKK pacyeTa

1. 3apanTte TMN 3agauu, KOTOPYO TpebyeTcs pelwunTb. l ' .;@ g n =

Ha naHenu koMmaHn BbiGepuTe MOAYNb HACTPOEK pacyéTa t%ﬂ If '_;;:,i_ o)
(Pexxum — Hactpoikn pacuéra, Hactpoiku pacuéra -—
Cratnueckuid, Cratuueckuii — O6wwme). HaCTpoikA pacyeTta - CTATHMYECkAN

@ || . |Vt
Bbibepure: % & 'k’;f' }g{ %) ﬁ

e Pa3smepHocTb: 3D;
e Mogenb: Ynpyroctb.

CTATHUYSCKAA - 6L Me

Haxmute NMpuMeHUTb. ﬁ ':EEE :Z
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2. 3apanTe napameTpbl pellatens. -
3apaiiTe napamerpel pe € Pexiam - HacTponk pacyeta

Ha naHenu komaHg, BbibepuTe Moayb HACTpOeK pacyéta (Pexum g @ @ m =

— Hactpoikn pacuéra, Hactpoiiku pacuéra — Cratuueckui,
Cratuyeckuit — Pewarennb) Y

E Y

HacTpolka pacueta - CTaTYeckA

o . 131 AD | || Y
Boibepute TUn pewatens (NpAMOW WAM  WUTEPALMOHHBIA) WU 5| & | '@ &
3ajaviTe napameTpbl CXOAMMOCTU B C/lyvae Bbibopa nocnegHero.

o
JIn60o ocTaBbTE BCE NapaMeTpbl MO YMONYAHMIO. &
HaxmuTe MpumeHuTb. HaxkMute Hauatb pacuér. CTATMUECKMA - PelaTents
{@'} - H i

3. B nosBuBlieMcs OKHe BbibepuTe OMPEKTOPMIO, B KOTOPOW "15| o=

OyneT COXpaHEH pe3ynbTaT, M BBEAMTE Ha3BaHMe (aina.
4. B cnyyae ycnewHo npoBenEéHHOro pacyéra B KOHCOMM oTobpasutcs coobuieHune: “Calculation finished
successfully at date time”.

AHanus pesynbmamoe

1. Otkpoiite ¢aiin c pesynbTatamMu. 3T0 MOXHO CAENaTb TPEMS ey - PezynsTarhl

cnocobamm. ‘g dé @m -

e Haxmute Ctrl+E.

e B rnaBHom MeHto BbibepuTe Pacyét — OTKpbITb Id ﬁ -
pe3ynbTaThbl.

e Ha naHnenu komaHp Bbibepute Pesynbtathbl (Pexxum —
PesynbTaTthl, Pesynbtatel — OTKpbITh Pe3ynbrarthl).

2. Otobpa3ute KOMMOHEHTY GYyy MNONS HaMNpshkeHWM M CeTKy Ha Mogenu. B nossuBwemcs okHe Fidesys
Viewer Ha naHenu MHCTPYMEHTOB YCTaHOBWTE ClelyloLiMe napameTpbi:

e Twun oTobpaxeHus: NoBepxHOCTb C pébpamu;
e [lone otobpaxeHns: HanpskeHus;

e KomnoHeHTa oTobpaxeHusi: YY.

e [loBepxHOCTb C pebpamu.

| INceepxrocts ¢ petpar ]|

* Hanpawera =11 !

3. BbibepuTe TOUKY, B KOTOPOI HEOBXOAMMO MPOBEPUTL HAMpPSXKEHUE. Wrnexrop ewibopa 3.3
fl? MeTrK A4esk -
I < METHM To4EeK e

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
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BbibepuTe TOuky Ha MoAenu, Ucnonb3ys KHomky Bbeibpate Touku. Beigenute Touky D Ha BepxHel rpaHu. B
rMaBHOM MeH BblbepuTe Bupg - MHcnektop Bbibopa. B MHcnekTtope Bbibopa Bbibepute MeTKM ToueKk M
KNMKHWUTE NO CTpouke Stress B BbiNagaloweM cnucke. B pesynbtate Ha pucyHke 0TOBPa3aTCS KOMMOHEHTDI
HanpsokeHwii B BbigeneHHou Touke D.

8.629808 -1714770.711127

4. TlpoBepbTe YMCNEHHOE 3HAYEHMNE OYY B BbiIOpaHHOWM Touke D.
MonyyeHHoe 3HaveHune -5.266e+06 otnnyaetca ot Tpebyemoro -5.380e+06 Ha 2.12%.
5. BbIrpy3ute uMcnoBble AaHHble.

B rnaBHoM MeHto BbibepuTte @aitn — CoxpaHuTb AaHHble nnbo Haxxmute Ctrl+S. BBeoute umsa danna (popmat
*.csv), ocTaBbTe N0 yMonvaHuto. Haxmute OK.

CoxpaHéHHbIn dann npeacrtaBnsger cobov 06bIYHYH TabauLy YMCAOBLIX AAHHBIX, KOTOPYH MOXHO OTKPbITb
N06bIM TEKCTOBLIM PeakTOpOM.

6. MOXHO NOCMOTpETb, Kak AedOpMMPYETCS TENO NOL NPUIOXKEHHbBIM AABNIEHUEM.

Insa atoro Boibepute JedopmmnpoBaTb NO BEKTOPY HA BEPXHEN NaHenn MHCTpyMeHTOB. Bo Bknagke CBoicTBa
ycTaHoBuTe 3HayeHne 5000 B mone MHoxuTenb Macwraba. B pesynbtate otobpasutcs aepopMmpoBaHHOE
Teno. lng toro 4ytobbl NOCMOTPETb HaYaNbHY MOAENb, MOXHO HaXaTb HA 3HAYOK PSAOM C 3TOM MOAENbIO B
nepese 00beKTOB.

90D ROR L

Aepeeo o0beKToE Tedaapsas L
| BEKTORY

—

Ha kapTuHke Hwxe npeactaBneHa AedopMMpOBaHHAs (CMAOWHAs Cepas 3aAMBKa) M MCXO4HAs Mogenb (C
nonem pacnpeneneHus HanpskeHui 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

Ucnonb3oearue KoHCONbHO20 uHMepgelica

MocTpoeHWe reoMeTpuK, reHepaLmIo CETKM, 3a4aHNE TPAHUYHBIX YCNOBUI M MATEPUANOB MOXHO BbIMOMHUTD C
MCMONb30BaHNEM KOHCONMbHOIO MHTepderica. Huxe npuBenéH Kop nporpaMMbl, MO3BONSIOLWMI BbINOAHUTb
WwarM OMNWCAHHOro Bbllle PYKOBOACTBA, HEOOXOAMMO TOMbKO CaMOCTOATENbHO YKAa3aTb MOJMHbIA MyTb U
Ha3BaHWe coxpaHseMoro danna.

Huxe npuBeaéH koA nporpamMmbl, NO3BOSIOWMM BbIMNOAHWUTL LIArM OMMCAHHOMO BbilEe pPYKOBOACTBA,
Heob6X0AMMO TOIbKO CaMOCTOATENbHO YKa3aTb MOMHbIMA NYTb M HAa3BaHWE COXpaHseMoro daina.

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




f\?

CAE Fidesys — pykoBoacTBO nonb3oBatens (sepcus 2.0)

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 le6
create material 1

modify material 1 name 'Material 1°'

modify material 1 set property 'MODULUS' value 2.1le+11
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'’

fix ©

XypHana. B nosBuBlIEMCS OKHe B rNMaBHOM MeHK Bbibepute Painn — OTKpbITL U OTKpOWTE

E Takxe MOXHO 3anycTuTb Gann Example 1 Static_3D.jou, BbiGpaB Ha NaHen MHCTPYMEHTOB pefaKkTop
TpebyeMmbin dain xXypHana.
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CraTuueckoe HarpyXXeHue (cuna TaKecTu)

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

Pewaetca 3apava 06 wu3rnmbe Tpybbl MOA AENCTBUMEM CUAbl TSXeCTU. [eomeTpuuyeckass MOAenb 3afauM
NpeacTaBiieHa Ha PUCYHKAX HUXKE:

] [,
- :‘-:i
TZF-————————=—=—=—==--1
=] [
d -] “'-.d
o0 = |
tﬁ =
= L S

1o

BoKoBble rpaHM XeCTKO 3aKpensieHbl MO BCEM NepeMelLeHnsM 1 noBopoTaM. Napametpbl MaTepuana E = 30e6
psi, v = 0.0, p=0.00073 lb-sec?/in*. Cuna TsKecTv 3a0aeTca Yepes yckopeHue g=386 in/sec’. leomeTpuyeckue
pa3smepbl Mogenu: L=200 in, do=2 in, di=1 in.

B cuny cummeTpum 3agaum, fanee 6yaeT paccMaTpmuBaThCsa NonoBuHa Tpybel (L/2).

X
A

- L/2 -

LTI

=Y

KpuTepuii npoxoxaeHus Tecta: nepeMelLeHne B LeHTpe Tpybbl Uy B Touke D (0, do/2, 0) paBHo -0.12529 in ¢
TOYHOCTbIO 3%.
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ﬂocmpoeHue moodenu Fexmm - MeomeTpun

1. Co3paiiTe nepBsbii KPYrablid LUAUHAP. l . ﬂ g n =

Ha naHenu komaHp, BbibepuTe MOAy/b MNOCTPOEHUS OOBEMHOM t=0 l i % Sl Q
reometpun  (Pexxum  — Feometpua, OO6bekT — O6bEM, = I~
Nevictene — Co3path). OBLeKT - ObLeM

M3 cnmncka reoMeTpmnyecknx npuMnTUBOB Bbl6epl/|Te L'M.HMHAP. m ¢ /. * ﬁ g

3apanTe pa3mepbl LMANHAPA:

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

e Papuyc:1; ; o
a| A S R B

Haxmute NMpumeHuTb.

2. Cospaiite BTOPOM UMAMHAP.

Ha naHenn komaHpg BbibepuTe MOAyNb NOCTpoeHust 06bEMHOW reomeTpun (Pexxum — Feometpusa, O6bekT —
O6veMm, [eiictBne — Cospartb). M3 cnucka reoMeTpuyeckux npuMmuTMBOB BblbepuTe LUmnunap. 3apavite
pasMepbl UMANHAPA:

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

HaxmuTe NMpuMeHuTb.

B pesynbTtaTe B Aepese 06beKTOB 0TOOPA3ATCs ABA TONLKO YTO co3A4aHHbIX obbekTa (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. BbluTUTe NepBbIN LMAMHAP U3 BTOPOTO.
PexuM - MeoMeTpuA

Ha naHenu komaHpz Bbibepute MOAyNb NOCTPOEHWUS OOBLEMHOM 4
reometpun (Pexxum — Feometpus, Obvekt — O6bEM, [lelicTere l =

— Jlornyeckue onepauum). n3 cnucka onepaumi t=0 %

BbibepuTe BbiuecTb. 3ajanTe cnepyowme napameTpsbl: =

ObbekT - Obbem

e |D obbema(oB): 1 (06bEMbI, U3 KOTOPbIX BYAYT BbIYTEHbI

apyrue o06bEMbl); O '$ r * i g

o |D obbema(0B): 2 (06bEMbI, KOTOPbIE BYAYT BbIYTEHDI);

Haxxmute NMpuMeHnTb. y A

JeidcTtene - NorMueckue onepaumm

B pe3ynbraTte B AepeEBeE 06BbEKTOB OCTAHETCA TONIbKO OAMH 0OBEM

(Volume 1). a A Sy x =
& X ¥

4. TMomectnTe 06bEM K Hayany KOOpAMHaT. R BTEL

Ha naHenu koMaHA Bbibepute MoOAy/b MOCTPOEHUS OOBLEMHOM l. q g “ =

reometpun (Pexxum — Feometpus, Obvekt — O6bem, [eictene —
Mpeo6pazoBatb). M3 cnuMcka BO3MOXHbIX BuaoB paspesos t=0 I { % P Q
Of

BbibepuTe MNepemecTUTb. =
OEbeKT -

TEM

3apaiiTe cnepylowme napameTpsbl:

P RY
e 06bEmM ID(s): 1 (06bEM, KOTOPLIN ByLeT pa3pesaH);
e BbibpaTb MeTop PaccTosiHue; ﬁ A

e PacctosaHue no Z: 50;

AelfcTere - MpeobpazoeaTte

Haxmute MpumMeHUTb. 94' - =| x El

Takum o6pas3om, LeHTp NleBOoro KoHua Tpybbl moMelweH B Hayano

KOOpAMHAT. 0 K y
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Pexum - CeTka

&

t=0
Ha naHenu komaHpn BbibepuTe MOAyNMb NOCTPOEHUS OObEMHOM =
cetkn (Pexmum — Cetka, Ob6bekt — O6bemHasn, [eicteue — 06LekT - ObLeMHanA

MHTepBansbi). .‘

YKaXuTe NnpuMepHbI pa3mMep 3/1eMEHTOB: ¢
e Bbibepute obbvemsi: 1;
e BbibepuTte 13 BbinagatoLiero cnucka 3aaaTb pasmep; E&
e [lpumepHbIl pa3mep: 0.25;

ﬂocmpoeHue cemKu

1. YcTaHoBUTE MpUMEpPHbI pa3Mep 3/IEMEHTOB.

-

& &,
+ ¢ »H

>~
I

F o é

Jeiicteme - UHTEpBEan:

R 2
L ¥ @

Haxmute NMpumeHuTb.

F

mli
5

E¥

2. Bbibepute cnocob nocTpoeHus CeTKu. PewuM - CeTKa

Ha naHenu komaHpz BbibepuTe MOAy/b MOCTPOEHWUS 0O6BLEMHOW l '
cetkn (Pexmm — Cetka, ObbekTt — O6bemHasn, [evictBue —

MocTpoeHue ceTkm). t=0 u %

=

YkaxuTe cnepytoLime napameTpsi: OBBexT - OGbeMHan

o Bbibepute obbembl: 1; .‘ <>

e Bbibepute cxemy noctpoeHust ceTku: MpoTskka;
Aol —

% Fi
Mony4yeHHOe KOMYECTBO 31EMEHTOB MOXKHO MOCMOTPET Ha
CTpaHULIe CBOWCTB, KNMKHYB Ha Haanuck Volume 1 B nepese fencrene - MNocTpoeHHe CETKH

06beKTOB C/ieBa. L ? ' x
Takxe Ang NpocMoTpa CBOMCT CETKM MOXHO BbINOHUTb &l

. 9
cnepywolwme oencTems:
= R

e Bbigpenute BClO Moaenb
e KnukHWTE NpaBOM KHOMKOM MbILWKM MO MOAENU

<1

e
XK R
£
+

Haxxmute NMpuMenutb. Haxkmute MocTpounTb ceTKy.

EY

e B nogsusemca mMeHto Bbibepute OTO6pasnTb MHPOpMaumio — [JaHHble O ceTke
e B KOoMaHpHOM cTpoKe NosaBMTCS MHbOPMALMA O CeTKe
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s Re Tnannd D Sanyanaaipan - DiohmerrE Ry uery s Paruer  TIokdEE

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

Tenyiegd mugy | Momsod gepeso -
i e =
ian 18] i
4 Jh TeoueTpis
W Tena
- 'PG“"'“ .
» (@ Voume 1 L

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

| i Mpynow

| & B MAoxecrea

| v % Hactpomis pacuera

1 ¥

[

ot

| Crpawmya coohcrs T — ,
el —  KaaNaHOR CTPe & x
bl ) ELTELR r———— R, G O R Ry =
| Amnmerca wpTyansHmM Het H ot 25

| Dbusun 235619 144

= 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 ycaosuii

1. 3akpenute npaByl OOKOBYWO TpaHb NO  BCEM
nepeMelLLeHMUsM. l

PHE <

s L
==
Zllil®

ObvekT - NepemelleHe

~ a

Ha naHenn komaHpg Bbibepute Pexxum — paHuuHbIe ycnoBus, =
O6bekt — Mepemewenne, [erictene — Cospartb. 3anaiTe
cnenyoume napaMeTpsl:

VO m
e ABTOMaTtuyeckoe npuceoeHue ID; S &= = = jg *
e (Cnuncok 06bekToB: [MOBEPXHOCTD; v a -
e ID ob6bekToB: 8; . Q’ == m = 'H"
e (CreneHun cBobopapl: Bee;

)
e Bennuuua: 0. E 4:’ 5

Haxxmute NMpuMeHnTb.

R

L
)
il
S

2. AHanorMyHo 3akpenute feByld OOKOBYKW rpaHb B
HanpaBneHusx X n Z .

Ha naHenu komaHp Bbibepute Pexum — IpaHuuHble ycnoBusi, O6bekt — lMNepemewenue, [eiictBue —
Cospatb. 3apavite cnefyolimMe napameTpbl:

e ABTOMatMyeckoe npucsoeHue ID;
e (Cnucok obbekToB: [MOBEPXHOCTD;
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e |D obbekTOB: 9;
e CrteneHun cBoboapl: KoMnoHeHTa X, KOMMNoHeHTa Z;
e Bennumnua: 0.

Haxxmute NMpuMeHnTsb.
3. 3apanTte cuny TKeCTw.

Ha naHenu komaHp BbibepuTe Pexum — FpaHuuHble ycnoBus,
O6bekt — lpaButauua, [eicteue — Co3patb. 3apaiTe
cnepyroume napameTpbl:

e [NnobanbHo;
e Hanpasnenue:Y;
e 3HayeHue: -386.

HaxmuTe NMpuMeHuTb.

3adaHue Mamepuana u muna 3nemeHma

1. Co3pavite Martepuan. Ha naHenn komaHp Bblbepute
MOAynb 334aHUS CBOMCTB MaTepuana (Pexum — Martepuan,
Henictene — Cospatb MaTepuan ).

B oTkpbiBlIEMCS OKHe YnpaBneHue maTepuanamuv BO BTOpOWM
KOJIOHKE K/IMKHWUTE MBbIWKON MO Hagnucu YKaxuTe HasBaHue

mMatepuana v Hanuwute «Material 1». Haxmwute knasuwy
ENTER.

Pexum - [paHu4yHLIe YyCNoBWUA

AP <TH
=4I E 3!
ObwekT - MpaerTaumA

s L W mjel &
L2 &\ = 4
AEIEE

JedcTene - Co3naTh

|
s

¥

Pectim - MaTepkan

s 17
x| R

OBEEKT - ¥MpSENEHWE MaTepManani

&

B neBoit konoHke Bbibepute Ynpyrocte — Matepuan 'yka. BoibepuTe Mbllwkoi xapaktepuctuky Moaynb HOHra.
YpepxuBas neByt KHOMKY MbllWwK, nepetawmte Haanucb B CBOMCTBA MaTepuana. [1Baxabl KNIMKHUTE B none

3HauyeHune Hanpotus Moayns HOHra u ykaxute ymucno 30e6.

AHanormnyHo, u3 pasgena Matepuan lyka pobaensem KoadpduumeHnt MyaccoHa O; u3 paspgena Obwue —

MnotHocTb: 0.00073.

Haxxmute NMpuMeHnTb.
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Ceoiicrea 2| Marepuan D WMnoptupoeanHelil Matepuan
4 ¥npyrocte Materiall 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. Cospaiite 610K ogHOro TMNa Matepuana.
Ha naHenn komaHa BblbepuTe MOAyNb 3adaHMsS  CBOWCTB
maTepuana (Pexum — bnoku, O6bekt — bnok, [eictene —

[lo6aBuTb CyWHOCTb B 6NOK).

3apanTe cnepylolme napameTpbl:

e |D 6noka:1;
e Bbibepute obbekTbl, KOTOpbIE OYAYT 06BEAMHEHDI B
610k: O6bEM;

e ID:1 (unu komaHpow all).

HaxmuTe NMpuMeHuTb.

Pesiiam - Bnoklg

5
7S

& &

P <
AP
=

%

=)
%

AefcTere - JoBaEmTe CYWWHOCTE B BnoK

B 9 &
R R

(<
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3. T[lpucsonte mMatepuan 61okKy. Pt - BAOKA

Ha naHenu «komaHg BbibepuTe MoOAynb 33a4aHUS  CBOMCTB l.
matepuana (Pexum — bnoku, O6vekt — bnok, [evictBne —

3apaTtb MaTtepuan). t=0 a1
# puan) =] AN
3apanTe cnegylolwme napameTpobl: OOEeKT - BoK

e |ID 6noka(oB): 1; g

e BbibepuTe U3 cnucka paHee Co34aHHbIM MaTepuan:
Material 1 AercTeme - 3343TE MaTepKan

Haxxmute NMpuMeHnTb. h
g

& &b
Y
R &
&Y

Ri

4. TlpuceoKTe TMM 3NEMEHTA.

Pexlam - Bnokid

Ha naHenM KkomaHAL BbibepuTe MOAyTb 33AaHUs  CBOMCTB

maTepuana (Pexum — bnokun, O6bvekt — bnok, deictBue — Tun . ;@ g‘n =
3NeMeHTa). t=0
= 1
~AE IR
3apanTe cnepylolime napameTpsl:
DBvERT - BRok
e |ID 6noka(os): 1;
o Kareropusa: ObbeMHoe Teno; g I $ * g @
e Order:1 -
AelcTere - TN 3NeMeHTa
Haxxmute MpumeHUTb. h a g ﬂ & ‘E
g B8 R E
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3anyck pacyéma

Ha naHenu KoMaHg BblGEpUTE MOAYMb HACTpoek pacyéra L EM - HacTpoial pacueTa

(Pexkum  — Hactpoitku pacuéra, HacTpoiiku pacuyéta — l '

Cratuueckuid, Ctatnka — O6wme). g H =

t=0
BbiGepute: = H KA

HacTpolka pacdeta - CTaTiYeckln
e PasmepHocTb: 3D; —

e Mogenb: Ynpyrocts. % r'if’- 'Lg," k’) %’ ﬁ

s

& &

Haxxmute NMpuMeHnTb.

B nossuelemcs okHe BbibepuTe AMPEKTOPUIO, B KOTOpon byaet CTaTHYECKARN - DBLLMe
COXpaHEH pe3ynbTaT, M BBEAMTE Ha3BaHue danna.

B cnyyae ycnewHo nNpoBeREHHONO pacyéra B KOHCOMM
oTobpasutca coobuieHmne: “Calculation finished successfully at
"date" "time".

AHanus pesynbmamoe
1. Ortkpo#Te dain c pesynbratamu.

ITO MOXHO caenatb TpeMs cnocobamum.
Pexum - PezynsTarhl

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

pesynbTarbl. t=0 % 6L ol
e Ha nanenu komaHp Bbibepute Pexxum — Pesynbratbl. = :

HaxxmuTte OTKpbITb pe3ynbrar.

[lna aBTOMATMYECKOTO MPUMEHEHUS WM3MEHEHWI BCEX (GUALTPOB HAXMWUTE HA COOTBETCTBYHOLLYHO
KHOMKY ABTOMaTUYECKU NPUMEHATb U3MEHEHUA Ha NMaHEeNN KOMaHa,

2. Oto6pasute koMnoHeHTy Uyy nons nepemeLLleHnit Ha MOLENH.

B nosBuBweMcs okHe Fidesys Viewer Ha naHeny MHCTPYMEHTOB YCTaHOBWTE CNeAYHOLME NapaMeTpbl:

| > Nepenewensn | rem— Bosmpocti i)

e Twn oTobpaxeHus: NoBepXHOCTb;

e [lone otobpaxenus: NepemelyeHns;
o KomnoHeHTa oTo6paxeHus: Y.

e [loBepxHOCTb.
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Mocne NpMMeHEHUs HaCTPOEK AOMKHA 0TOBPa3UTLCS CeayHoLas KapTUHa:

E].iHHk‘HH)—[ O 000e+00

-0.05

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

Hepesmemenns no Y

3. MNpoBepbTe MakcMManbHoe3 HaveHne Uyy B BbIOpaHHOWM Touke D.

Ha uBeTOBOM nereHae MakcuMManbHOe MO MOAYN nepemMelleHue (CMHMM) COOTBETCTBYET 3HaveHuto -0.1262.
MonyyeHHoe 3HaueHue -0.1262 otnmnyaetcsa ot Tpedyemoro -0.12524 Ha 0.77%.

4. Bbirpysure 4ncnosble gaHHbIE.

B rnaBHoM MeHio BbibepuTe Pain — CoxpaHuTb AaHHble 160 HaxmuTe Ctrl+S. Beeagute uma danna (popmat
*.csv), octaBbTe no ymonyaHuo. Haxxmute OK. CoxpaHéHHbin dann npencrasngeTr cobor obblyHyo Tabnuuy
YMCNOBbIX AAHHBIX, KOTOPYK MOXHO OTKPbITb JI10ObIM TEKCTOBLIM PEAAKTOPOM.

5.M0oXHO nocMoTpeThb, Kak AedopMUPYETCS Te0 NoA NMPUIOXKEHHbIM AABNEHUEM.

Insa 3Toro BbibepuTe @unbTp — AndaBuTHbINM yKasaTenbs — [le¢opMupoBaTh No BEKTOpY.

29008046/

NedopMUpoBaTe No 1
| BEKTODY [

Bo Bknagke CBoMcTBaA YCTaHOBUTE CleAyloLMe napaMeTpsl:

e BekTopa: [lepemelLeHus;
e  Muoxutenb macwraba: 100.

B pe3ynbrate otobpasutca nedopMmpoBaHHoe Teno. [ng Toro 4tobbl NOCMOTPETb HaYaNbHYK MOLENb, MOXHO
HaXaTb Ha 3HAYOK psSAOM C 3TOM MoAenbio B gAepeBe 00bekToB. Ha KapTuHKe Huxe npeactaBneHa
nedopMUpOBaHHas (CMIOWHAA cepas 3a/IMBKA) M UCXOLHas MoAenb (C MofeM pacnpeneneHus nepemeLLeHui
no ocn Y).
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P
NpHMeHETS

) ChpaduTh

e ;:\1 BAHATHE ESC OUMILIBET TERCTOBOE NO..

T —

| Pesarraponars| | 43

Cone
411 ]

e | Taea |
il L:"} t 1‘5] .

5. MpoeepbTe MakcMManbHoes HayeHue Uy, B BbiGpaHHoOM Touke D.

Ha uBeTOBOM NnereHae MakCMManbHOE MO MOAYN nepemelleHne (CMHMM) COOTBETCTBYET 3HAYEHUID -
0.1262.

MonyyeHHoe 3HaveHune -0.1262 otnnyaercsa ot Tpebyemoro -0.12524 Ha 0.77%.

6. Bbirpy3uTe UMCNOBbIE fAHHbIE.

B rnaBHoM MeHto Bbibepute ®aiin — CoxpaHuTb AaHHble 160 HaxmuTe Ctrl+S. Beegute uma daina
(dopmMart *.csv), octaBbTe no ymonyanuto. Haxxmute OK. CoxpaHéHHbIV dain npeacrasnser cobor 06bIUHYHO
TabnuMuy YMCNOBBIX AAHHbIX, KOTOPYH MOXHO OTKPbITb N106bIM TEKCTOBLIM PeAaKTOPOM.

Ucnonb3oearue KoHCoNbHO20 uHMepgelica

lMocTpoeHWe reoMeTpuK, reHepaLMo CETKM, 33AaHME TPAHUYHbIX YC/IOBUIA M MaTepManioB MOXHO BbIMOMHNUTL C
MCNONb30BAHMEM KOHCONbHOrO MHTepderica. Huxke npuBenéH Koh MporpaMMbl, NMO3BONSIOWMIA BbINOAHUTDL
WwarM OMNWCaHHOrO Bbille PYKOBOACTBA, HEOOXOAMMO TONbKO CaMOCTOSITENIbHO YKasaTb MOJHbIA NYyTb M
Ha3BaHue coxpaHsiemoro ¢aina.

Mpumep pabouero ckpunta (bavin coxpaHsetca B D;/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
create
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

XypHana. B nosBuBwEMCS OKHE B TNaBHOM MeHio BblbepuTe Main — OTKpbITb M OTKpOIiTE

E Takxe MOXHO 3anycTuTb Gann Example 2 Static_3D.jou, BbiGpaB Ha NaHen MHCTPYMEHTOB pefaKTop
TpebyeMbliv ain xxypHana.

Cratnueckoe HarpyxeHue (6anouHasa Moaenb, CUbl peakLnm)

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

PewwaeTcsa 3apaya 0 CTaTMYECKOM HarpyXeHun 6ankm KBaapaTHOro ceveHus. feoMeTpmyeckas MoLeNb 3a434m
npeactaeneHa Ha pucyHke: a = 50 In, ceyeHune bankn 1 x 1 in. [paHuyHble yCnoBMS NpeacTaBfieHbl Ha
KapTuHKe, B Touke B npunoxeHa cuna Fy = -1000 Lb. MapameTpbl MaTepuana E = 30e6 psi, v = 0.3.

KpuTepuin npoxoxaeHus Tecta: cuna peakuun R B Touke A (0,0,0) paBHO 148.15 lb, MOMEHT peakumu B TOUKE
C paBeH 27778 in-lb c TouHoCTbIO 1.5%.

lMocmpoeHue modenu PeuM - [eOMETpHA

1. Cospaiite npsmyto nuHMI0 anmnHHoi 100 (oTpesok AB).
& V<P H >

Ha nawenn «komaHa Bbibepute MOAyNb MOCTPOEHMS
o6bvémHoON reomeTpum (Pexkum — Feometpusa, OObekT — Ig % 'x?f
Kpueas, [erictene — Cospath).

O6bekT - Kpreas

MB CNUCKa I'eOMeTpM‘-IeCKMX I'IpMMI/ITMBOB BbI6epMTe nMHMFI.
: P S| BRP

MNMoctponTe, wucnonb3ysa MonoxeHue U HanpaeneHue.

3apaviTe napameTpsl: y A

o Pacnonoxenue: 0 0 0 (Hayano nuHuK);
e Hanpaenenue: 1 0 0 (Baonb ocu X);

AeicTtene - CozgaTe

e [nunHa: 100. w' ﬂ E\-vi 52 EI

Haxmute NMpuMeHUTb.
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2. Cospaiite npsMyto MMHUIO aanHHOM 50 (oTpesok BC). e

Ha naHenu koMmaHa BbibepuTe MOAyNb MOCTPOEHUA l' é g n =
06béMHOM reomeTpumn (Pexxum — Feometpusa, OObekT —
Kpusas, Heiicteue — Co3aatb). t=0 S0
P ) = | 1/ XK R
Kpu

M3 cnucka reoMeTpuyecknx npuMMTUBOB BbibepuTte JInHus. OBbexT -
MoctponTe, ncnonosys NMonoxkeHue u HanpaBneHue. 3aganTe

napameTpsi: O ¢ /- * i g

BaA

e Pacnonoxenue: 100 0 0 (Ha4yano nnUHUM); y A
e Hanpasnenue: 1 0 0 (Bzonb ocu X);
e [Jnwuna: 50. HedcTrene - CozgaTe

Haxxmute MpuMeHUTD. | A =I x [=;

B pe3ynbTaTe B fepeBe 06bEKTOB C/1eBa NOSIBUIMCL ABe CBOOOAHbIE KPMBBIE, Y KOTOPbIX HET OOLMX BEPLUMH.

3. Cpactute aBe BepLMHbI.

Fexiar - MeomeTpia
Ha nanenun komaHpg Bbibepute Moaynb NOCTPOEHUS 06BLEMHOM

reometpun  (Pexxum — lFeometpus, O6bvekt — BepuuHa, l. q g “ =

Hencrene — Cpactutb). =0
= s1”
= | By % | &
- Be

OEvekT
e |ID BepwwuH: 2 3 (yepes npoben). ”

<
JeRcTENE - CpacTHTE

a AT = KRB

3apaliTe napamMeTpsl:
PLLMHS

%R

Haxmute NMpumeHuTb.
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ﬂocmpoeHue cemKu Pexum - CeTka

1. Ha naHenu KoMaHg, BbiGepUTE MOAY/b MNOCTPOEHUS CETKU Ha
kpuebix (Pexxum — Cetka, O6bekT — Ha KpuBbix, Jeicteue
— lNMocTpoeHune ceTkm).

-
n
o

-
& &

S |

YKaxuTe cTeneHb U3MesibdeHns CETKM: KT - Ha KpHBLIX

e Bbibop kpuebIX: all;

e BbibepuTe cnocob noctpoeHus cetkm: PaBHoMepHO;
e Bbibepute napametpbl nocTpoeHus: NHTepsan;

e MWHtepsan: 1.

e
25 ek
<
4

>[N
|

5 > @
F = ¢
B

HaxmuTe NMpuMeHuTb.
JeiicTere - MoCTpOEHHWE CETKM

B X

Haxmute MocTpoutb ceTky.

0
v

B |

3adarue 2paHuyHbIX ycaosuii

1. 3aernMTe Tquy C Mo BCEM Hal'lpaB.HEHMFIM. PexxumM - rpEIHHHHhIE YCﬂDBHH

Ha naHenn komaHp Bbibepute Pexum — paHuuHblie ycnoBsus, l . g “ =

O6bekT — Mepemewenue, evicteue — Cospath.
s1”
B xR

3apaiTe cnenytolmMe napaMeTpsbl:

e ABTOMaTtuyeckoe npucsoeHue ID; q
e (Cnucok obbekToB: BeplunHa; = n:l'- l|:ﬂ E ﬂg Ei
e |D 06bekTOB: 4; _
e Crenenu cBobogpl: Bee; g,, Q ﬁ; m = 'H"'
e BennuuHa: 0.

AL

HaxmuTe NMpuMeHuTb.

2. 3akpenuTe TouKy A no nepemewenuio Y u Z. h ﬁ i—| 12
= ¥ R

Ha naHenn komaHp BbibepuTte Pexum — paHuuHble ycnoBus,
ObbekT — MNepemewenue, Oevicteue — Cos3patb. 3apaliTe cnefyoLlimMe napameTpsbl:

e ABTOMaTMyeckoe npucsoeHue ID;

e (Cnucok obbekToB: BeplunHa;

e |D obbekToB: 1;

e (teneHu cBobopasbl: Mepemeulenme Y, lNepemelleHue Z;
e BennuuHa: 0.

Haxxmute NMpuMeHnTb.
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3. [Mpwunoxwute cuny B Touky B.

Fexum - [paHWYHLIE yCNoBWUA

PHE =

Ha nanenu komaHp Bbibepute Pexum — IpaHuuHbIE ycnoBus,

0O6bekT — ToueuHasa cuna, [eictene — Co3pathb. ‘ . .;@
t=0 %

3apanTe cnepyowme napameTpsl: = _3.;:{_ Q
e ABTOMaTtuuyeckoe npuceoeHue ID; OObeKT - ToyeyHas cuna
L Dosecony < | LW E g &
: S;;(ar;:Toeog;anpaBneHweO-l 0. .;'{, Q‘l ﬂ; m - 'H'*
Haxxmute NMpuMeHnTb. ﬁ l’:} a

5
Y
il
B
»

3adaHue mMamepuasnaa u muna sjiemeHma
Pexiar - Matepian

1. Cospaiite Matepuan. .

Ha naHenu komaHAa BblibepuTe MOAYNb 3afaHMs CBOWCTB |t =
matepuana (Pexum —Marepuan, [eiicteue — Cospatb =
martepuan).

epuan) DELe

P H =
s1”

|/ % 7R
kT - }'II_II‘:IEIBJ'IEHHE MaTepianaMi

<& & =

B otkpbiBlieMcS OkHe YnpaBnewue martepuanamu BO BTOPOM
KOMOHKE K/IMKHWUTE MbIWKOM N0 Haanucn YKaxuTe HasBaHue
mMatepuana M Hanuwwute «Material 1». Haxmute knasuuwy
ENTER.

B neBsoit konoHke Bbibepute Ynpyroctb — Matepuan 'yka. BoibepuTe Mbilwkoin xapaktepuctuky Moaynb HOHra.
YpepxuBas neByt0 KHOMKY MbllWwK, nepetawmTe Haanucb B CBOMCTBA MaTepuana. [lBaxabl KNIMKHWUTE B none
3HauyeHune Hanpotus Moayns HOHra u ykaxute ymucno 30e7.

AHanormyHo, u3 pasgena Matepuan 'yka nobaensem KosdduumeHt MNyaccona 0.3.

Haxmute MpumeHuTb.
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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. Cospaiite 610K 0gHOro TMNA Matepuana.
Pexiam - Bnokld

Ha naHenu komaHp BblbepuTe MoAynb 3aaHMS CBOMCTB l .
mMaTepuana (Pexxum — bnokun, Obvekt — bnok, [deiictene —

[06aBuUTb CyLHOCTb B 6/10K). t=0

I
£ &

3apanTe cnepylolme napameTpbl:

e |D 6noka:1; g I ¢ @
e BbibepuTe 06beKTbI, KOTOPbIE ByaYT 06bEANHEHDI B *
6nok: Kpuebie; JercTere - JobaenTe CylHOCTE B Gnok
e |ID obbekTa(oB): 1 2 (unm all). ‘ d’ g ﬂ E E
Haxmute NMpumeHuTb. _
9 BB 8 R E




!';) CAE Fidesys — pykoBoacTBO nonb3oBatens (sepcus 2.0)

3. [puceoiite maTepuan 610ky.

Ha naHenn komaHp BbibepuTe MOAYNMb 334aHUS CBOWCTB
matepuana (Pexum — bnoku u matepuanbi, O6bekT — Bnok,
Henictene — YnpaeneHue). V13 cnncka BO3MOXHbIX onepauui
BbibepuTe 3apaTb MaTepuan 6n0oKy.

3apanTe cnegylolwme napameTpol:

e |D 6noka(os): 1;

e Bbibepute 13 cnucka paHee CO3aaHHbIM MaTepuan:

Material 1.

Haxxmute NMpuMeHnTb.
4. TlpucBOMTE TN 3NEMEHTA.
Ha naHenn komaHp BbibepuTe MOAYNMb 334aHUS  CBOWCTB
matepuana (Pexum — bnokn u matepuanbi, O6bekT — Bbnok,
Herictene — YnpaeneHue). V13 cnncka BO3MOXHbIX onepauuin
Bbi6epuTe Tun anemeHTa.
3apanTe cnegylolwme napameTpbl:

e |ID 6noka(oB): 1;

e BbibpaTb: KpumBbie;

e Tun anemeHTa: Beam?2.

Haxmute NMpumeHuTb.

3adarue npogpuns ceyeHus 6anku
1. 3apanTte napameTpbl 6anku.

Ha naHwenu komaHg BbibepuTe MoOAyNb 3a4aHus CBOWCTB
maTepuana (Pexum — bnoku wu Marepmanbl, ObbekTt —
MapameTtpbl 6anok.

M3 cnucka BO3MOXHbIX MaTepuanoB
BblbepuTe MpsaAMoyronbHuUK. 3aaaiTe cneayoLme NapamMeTpbi:

e ID6noka:1;
e Bbicota (H): 1;
e Uupuna (1): 1.

Haxxmute NMpuMeHnTb.

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 3agaum, KOTOPYO TpebyeTcs pewwunTb.

Ha naHenn komaHp BblbepuTe MoAynb HACTPOEK PpacyéTa
(Pexkum — Hactpoiiku pacuéra, HacTtpoiiku pacyéra -—
Cratuueckuit, Ctatuka — O6wue).

Bbibepure:

e PasmepHocTb: 3D;
e Mogenb: Ynpyroctb.

Haxxmute NMpuMeHnTsb.

2. 3apanTe napaMeTpbl peliatens.
Ha naHenn komaHn BbiOepuTe MOAYNb HACTPOEK pacyéTta
(Pexxum  — Hactpoitku pacuéra, Hactporku pacuyéra —
Cratuueckui, Ctatuka — Pewarenn).
Bbibepute TMN pewartens (NpSMOM MAM WUTEPALMOHHBIN) W
3apanTe  napameTpbl  CXOAMMOCTM B ciydae  Bbibopa

nocnegHero. JInbo octaBbTe BCe NapamMeTpbl N0 YMOMYAHUIO.

HaxmuTe NMpuMeHuTb.

3. 3apanTe BblYMC/IEHNE CUMbI PEAKLMM.

Mepengnte Bo Bknagky Cratuueckuii — MNonga BbiBoAa.
YcraHoBuTe dnar BolunmcnaTb y3noBble CUbl U CUIbI peaKLMK.
Haxxmute NMpuMeHnTb.

HaxmuTe Hauatb pacuér.

BaxkHo: be3 BkntoueHHOro dnara Beluncnarb ysnosbie cunbl U
CUNbl peakuum 3TO NOJIE HE BbIYMCIAETCS.

Pexr - HacTpoik pacueTa

LD < DE

==
= % x| KR

HacTpoik pacueTa - CTATHMUSCkIN

Fr et @

= | Fes

CTATMYECKMA - OO Me

Gk | Hi 5E

Pexir - HacTpoiikag pacyeTa

L0 < T

=
= % ol ot

HacTpoMig pacyeTa - CTaTHMYeCkuA

e b

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 nosBMBLIEMCS OKHe BbibepuTe OMPEKTOPUID, B KOTOpOM OyaeT COXpaHEH pe3ynbTaT, U BBeauTe
Ha3BaHuWe davina.

5. B ciyyae ycnewHo npoBeaéHHOrO pacyéta B KOHCONM 0To6pasutca coobuweHue: “Calculation finished
successfully at "date time".

AHanus pesynemamos

1. OtkpoiTte daiin c pesyabTaTaMu. ITO MOXKHO CAENATb TPEMS CNOCOBaMM.

Pexum - Pe3yneTarhl
e Haxmure Ctrl+E. =3y

e B rnaBHOM MeHI0 Bbibepute Pacuér — OTKpbITb l . q g “ =
pesynbTarbl.
Ha naHenu koMaHpg, Bbibepute Pexxum — Pe3synbtaTbl. t=0 s 1z

) A BDEP y = | 1~/ % 2| B

HaxmuTte OTKpbITL pe3ynbrar.

2. Otobpasnte KOMMNOHEHTY Uy NOJS NEPEMELLEHUN.

B nossuBlieMcs okHe Fidesys Viewer Ha naHenu MHCTPYMEHTOB YCTAaHOBUTE CleAytoLLMe NapaMeTpbl:
e Tun otobpaxeHus: NoBepXHOCTb;
e [lone oTobpaxeHus: NepemelLeHue;

e KoMmnoHeHTa oTobpaxeHus: Y.

Ha mMopenu oTobpa3unTcs none pacnpeneneHns nepemMeLLeHnin Baonb ocn Y.

[

[ MepeMeleHia v|[\'—‘:] Lnumpmm 'J

[lns aBTOMaTMYeCcKoro MpUMEHEHWUS U3MEHEHMUI BCEX (UIBTPOB HAXMUTE HA COOTBETCTBYHLLYHO
KHOMKY ABTOMaTMUYECKM NPUMEHSTb U3MEHEHMUSA Ha NaHEIM KOMaHA,

3. [lpoBepbTe YMCNEHHOE 3HAYEHUE CUJTbI peakLMK B TOUKe A.

Otobpasute komnoHeHTy Y nons Cunbl peakuuii.

'Lﬂ AL PEBKUIA v]‘r - [nosepaocte g

Ha rnaBHoi nanenwu Fidesys Viewer HaxxmuTe BblGpaTh TOYKM Ha NOBEPXHOCTM.

—
Olayout #1% | + |

Fa el HEg AQeTEE R o8

BbibepunTe Ha reoMeTpUYeCKon MOLENM KPAMHIO NEBYIO TOUKY (TOUKY A).
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[na 6eicTporo npocmMoTpa MHGOPMaLMK B BbIAENEHHOW TOUKE HaXKMUTE HA rnaBHow naHenu UHdopmaumsa o
TOUKe.

pe BROwe & G
B nossuBluemca okHe 0T06pa3$|TC$I KOMNOHEHTbI CUJbl peakunn 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 3Ha4eHne 150.818 otnnyaercsa ot Tpebyemoro 148.15 MeHblue, yem Ha 1,8%.
He 3akpbiBaviTe okHO MIHbOpMaLMa O TOUKe.
4. TlpoBepbTe YMCNEHHbIE 3HAYEHUSI MOMEHTOB peakunit B Touke C.

OT06pa3zute KOMMOHEHTY Z Nosis MOMEHTbI peakLMii.

| @ MOMEHTE PeaKLMI -'HI '] :[mmb -

Ha rnasHoi naHenwu Fidesys Viewer HaxxmuTe Bbl6paTb TOUKM Ha NOBEPXHOCTM.

O Layout #1 %
Fe ol Mg AP EES A 2R

BbibepuTe Ha reoMeTpuUeCcKon Moaenu KparHiow npasyto Touky C.
B okHe UHpopmaums o Touke 0ToOpasAaTCS KOMMOHEHTbl MOMEHTa peakumn B BbIOPaHHOWM TOUKeE.

'Hﬁﬂmaumomum ' = ED:IEE

IDysna X Y i MOoMeHTB peakuwi
3 150 0 0 00 -273773

MonyyeHHoe 3HauyeHue -27377.3 otnmyaeTcs oT TpebyemMoro -27778 MeHblue, yeM Ha 1.4%.
5. Ortkponte 3D-n3o0bpaxeHune 6anku.

Ona otobpaxeHns 3D-Bupa cedyeHus OGankm ycTaHoBUTe (HOKYC Ha HA3BaHMM pacyeTa M HaxXMUTe

KHOMKY Ha MaHe/In KOMaHA.
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6. Bbirpysurte uncnosble gaHHble.

B rnaBHoM MeHt0 BbibepuTe Maitn — CoxpaHuTb AaHHble 1160 HaxmuTe Ctrl+S. Beeante umsa danna (popmat
*.csv), octaBbTe no ymonuyanuio. Haxmmute OK. CoxpaH€EHHbIN dann npencrasngeTr cobor obblyHy0 Tabnuuy
YMCNOBbIX AAHHBIX, KOTOPYI MOXHO OTKPbITb JI06bIM TEKCTOBbLIM peaKTOPOM.

Ucnonb3oearue KoHCoNbHO020 uHMepgelica

MocTpoeHWe reoMeTpuK, reHepaLmio CeTKM, 3a4aHNe TPaHUYHbBIX YCIOBUI U MAaTEPUANOB MOXHO BbIMOMHUTD C
MCNONb30BaHMEM KOHCONbHOr0 MHTepderica. Huxe npuBeféH KoA MpOrpammbl, NO3BONSIOLWMA BbINOAHWUTD
WarM OMMCaHHOrO BbIle PYKOBOACTBA, , HEOOXOAMMO TOJIbKO CAMOCTOSTE/IbHO YKa3aTb MOJIHbIA NyTb M
HasBaHMWe coxpaHsaemoro daina.
Mpumep paboyero ckpunta (dpain coxpaxsetca 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 ©

create
create
create
create
modify
modify
modify
block
block
block
block
block
block
block
block
block
block
block

PR RPRRRRPRRPRRPRLPR

1

material 1
material 1
material 1
material 1
add curve
material 1
element be
attribute
attribute
attribute
attribute
attribute
attribute
attribute
attribute

name 'Materiall’
set property 'MODULUS' value 3e+7
set property 'POISSON' value ©

12

am
count
index
index
index
index
index
index
index

7
1
2
3
4
5
6

7

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’

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

penakTop XypHana. B nossuBLIEeMCS OKHE B I1aBHOM MeHH0 BbibepuTe Maiin — OTKPbITb U OTKpOMTE

E Takke MOXHO 3anyctutb @ann Example 3 Static Beam.jou, BbibpaB Ha NaHeNM WMHCTPYMEHTOB

TpebyeMmbli (ann xypHana.
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Cratuueckoe HarpyxeHue (060104KM)

Tumowenko C.I1. BorHosckuin-Kpurep C. MnactuHkn m obonoykn — M.

Hayka, 1966 r. — 636cTp.

PewaeTtcs 3afava 0 CTaTMYECKOM HarpyXXeHun KBaapaTHoM obonouku, age
CTOPOHbl KOTOPOM 3allemneHbl, [ABe JApyrue cBo6OAHO onepTbl.
leomeTpuyeckass Modenb 3a4ayu NpencTaBNeHa Ha pUcyHke: a = 1 M,
TonwmHa obonoykn 0.1 M. [paHMYHble YCNOBMS NpencTaBfieHbl Ha
KapTuHKe. [nacTuHKa HarpyxeHa paBHoMepHbIM aasneHmem 10 kla.

KpuTepuii npoxoxaeHms TecTa: MakCMMasnbHbiM Nnpornb paseH 1.19e-6, MOMeHTbl M,=252 H-M n My=332 H-m.

Fexum - MeomeTpus

lMocmpoeHue modenu l . 4@ m H =
S YRS

MNoeepxHocTb, [lerictene — Co3parnb). M3 cnucka ObtexT - MoBepxHOCTE

1. Ha naHenu KoMaHpa BbibepuTe MOAY/Ib MOCTPOEHUS
reometpumn (Pexxum — leometpus, O6bekT —

reoMeTpuyeckmx NpUMMTMBOB
BbibepuTe MpsMoyronbHUK. 3apavite napameTpsl: @

<

e llupuHa: 1; ﬁ

e BbicoTa: ocTaBbTE ONUMOHANBHO.

A

r * RS

Jeiicrene - CozfaTh

B S oz B

® X

HaxmuTe NMpuMeHuTb. _;

lMocmpoerue cemku

1. Ha naHenu komaHp BbibepuTe MOAy/b MOCTPOEHUS CETKM
Ha noBepxHocTM  (Pexxum  — Cetka, O6bekT — l
MNoeepxHocTHas, [eiictBue — MocTpoeHue ceTkm).

YkaxuTe cn eayrume napaMeTpbl:

e Bnibop nosepxHocTeii: 1;
e Bbibepute cxeMy NocTpoeHuUs CceTku: MHororpaHHas. g

PexuM - CeTka

@< TH =

S &)X | &

ObbekT - MoBepXHOCTHARA

e Y

Haxxmute MpumeHuTb cxemy. Haxxmute MocTpouTb ceTKy. {L | a&: — + $

AeicTere - NMoCTPOEHHE CETHM

mi

i

B [

R 22 R
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PexKuM - MTpaHWYHEIE YCNOBWA

3adarue 2paHuy4HbIX ycaosuil ‘ ' g n
=

1. XKecTko 3aKkpenuTe fBe rpaHu.

i
RC
& &

s 1
f?\

Ha naHenu KoMaHg, Bbi6epuTe MOAY/b NOCTPOEHMS rEOMETPUM
(Peskum — TpaHuuHble ycnosus, O6bekT —[Mlepemewsenne, — COBEKT - Mepenellen
[Hevicteue — Cospatb).

lg &
Fr

3apaiiTe cnefytolwme napaMeTpbi:

=

e ABTOMaTtuuyeckoe npuceoeHue ID;
e Cnucok cywHocten: Kpugas; E 4:’
Coz3pat

@ H = -

o |D obbekTa(os): 1 3 (Mnn nocnenoBaTeNbHO KAUKHUTE
MO BEPXHEN U HUXKHEN rpaHsm);

e CreneHnu cBobopapl: Bee; ’lh a
e Bennuumnua: 0.

I
]
»

HaxmuTe NMpuMeHuTb.
2. 3akpenuTe ABe ApYrue rpaHu no BCEM NepeMeLLeHuUsM.

Ha naHenu komaHp Bbibepute Pexxum — IpaHuuHble ycnoBusi, O6bekt — Mepemewenue, [eiictBue —
Cospatb. 3apavite cnefyolimMe napameTpbl:

e ABTOMaTMyeckoe npucsoeHue ID;

o Cnucok cywHocten: Kpugas ;

e |ID obbekTa(oB): 2 4 (MM NocnenoBaTENbHO KIMKHUTE MO NPABOM M NEBOM IPaHsIM);
e Crenenu ceobogapl: Mo X, Mo Y, Mo Z;

e Bennuuna: 0.

Haxxmute NMpuMeHnTb.
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3. [lpunoxute paBHOMeEpHOEe AaBNeHWEe Ha MOBEPXHOCTb.
PexuM - [paHUYHEIE YCNOBHA

Ha naHenu komaHg Bbibepute PexxuM — paHUYHbIE YCNOBUS, l . C@ W “ =
O6bekT — Jasnenue, [elictene — Co3npath. t=0 0
= % KR

3apaitTe cneaytolme NapameTpbi:

g
iy
18]
3
ot
[=1}
g
[15]
I
=
m

e ABTOMatMyeckoe npucsoeHue ID; } l“q m
e Cnncok 06bekToB: MOBEPXHOCTD; | == = I8 a
e |ID obbekTa(oB): 1; v o a = i
e (Cuna: led. e I m = 'H "
(5
Haxxmute NMpuMeHnTb. E 4:’ 5

Jedcrene - Co3gaTe

Ll
Y
-
]
%

3adaHue mamepuana u muna 3nemMeHma

1. CospaiiTe MaTepuman. Freg iy = MR

&P H =
B | %

COLEKT - ¥YMPaBNeHWE MATEepManar

&8 =

Ha naHenu KomaHg BblbepuTe MOAYAb 334aHUS CBOWCTB t=0
matepuana (Pexum — Marepuan, O6bekt — YnpaBneHue =
MaTepuanamm).

~a

B oTkpbiBlLIEMCS OKHE YnpaBneHue MaTepuanaMu BO BTOPOM
KONOHKE KIMKHWTE MbIWKOM MO Haanucu YKaxuTte wuMs
MaTepuana w Hanuwute «Material 1». Haxmute knasuwy
ENTER.

Sk

B neBoit konoHke Bbibepute Ynpyroctb — Matepuan 'yka. Boibepute Mbllwkorn xapaktepuctuky Moaynb HOHra.
YpepxuBas NeByt0 KHOMKY MblwK, nepetawmTe Hagnucb B CBOMCTBA MaTepuana. [lBaxabl KIMKHUTE B none
3HauyeHune HanpoTtue Moayns HOHra u ykaxumte umcno 200e9.

AHanornyHo, 3 pasgena Martepuan N'yka pobasnsem Koadduunent MNyaccoHa, pasHbiin 0.3.

HaxmuTe NMpuMeHuTb.
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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. Cospavite 610K 0QHOrO TMNA MaTepuana.

Ha naHenn komaHg BbibepuTe MOAy/Mb 33[aHUs  CBOWCTB
maTepuana (Pexum — bnokun, ObvekT — Bnok, [evictBue —
[o6aBUTb CyWHOCTb B 6N10K).

3apaiiTe cnefytolwme napaMeTpbi:

e |ID6noka:1;
e Cnucok cywHocTel: MoBepXHOCTb;
o |D obvekTa(os): 1 (nnm all).

HaxmuTe NMpuMeHuTb.

Pex1a - Bnokld

& &

P ~
Q
2

=)
%
_ﬁ_

AefcTEre - J0BaEMTE CYLWHOCTE B Bnok

6 <&
2

O [l
R
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3. [puceoiite maTepuan 610ky.

. Pecar - Bnok
Ha naHenu komaHp BblbepuTe MOAYNMb 334aHWS CBOWCTB
matepuana (Pexum — bnoku, O6bekt — bnok, [JeiictBne — l
3apatb matepuan).

& P <
% e

@

t=0
3afjanTe cnepyrowme napaMeTpbl: = o
OowekT - Bnok
e |ID 6noka(oB): 1;
e BbibepuTe U3 cnucka paHee co3naHHbIM MaTepuan: g
Material 1.

AeRcTEME - 334aTE MATEpIa

Haxxmute NMpuMeHnTb. ‘;h g ﬂ & ‘E
s BB n

et
I < % 88
R

&

4. T[lpuceoKTe TMM 3NEMEHTA. Peskii - TpaHitHble yeosns

Ha naHenu koMaHp BbibepuTe MoAynb 3a4aHWs CBOWMCTB l . @ g n =
mMaTepuana (Pexum — bnoku, O6vekT — bnok, Lelicteue — t=0 % N Q
Tun anemeHTa). == “T~

g
7
m
3
o
[sl}
g
1]
T
=
m

3apaiiTe cnepytowme napamMeTpbi:

q
s L &0
e |ID 6noka(os): 1; ﬂg a
o Kareropus: O6onouka; v w a - -
e [lopspok: 1. — | == m - -H
8 P P

HaxmuTe NMpuMeHuTb.

JeicTtene - CozgaTe

i
hY
il
%
»

5. 3apaHue ToNWMUHbI 060104KM

Ha naHenu komaHp BbiGepute MoOAynb 3343aHUS CBOWMCTB
maTepnana (Pexum — bnokn, O6bvekt — Mapametpbl

ob6onouek). l g‘ n =

3afavTe cnepyowme napameTpsl: t=0 u % S Q

Pexiam - Bnokld

e ID 6noka: 1; OfwexT - NapaMeTpkl 080onoYek

e TonuwwuHa: 0.1;
e  JkcueHTpucurer: 0.5. g I Q * g @'

Haxxmute NMpuMeHnTb.
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3anyck pacyéma

1. 3apanTte TMN 3agaum, KOTOPYO TpebyeTcs pewwunTb.

Ha naHenu komaHn BbiGepuTEe MOAYNb HACTPOEK pacyéTa
(Pexkum — Hactpoitkn pacyera, HacTtpoiku pacyeta -—
Cratuueckui, Ctatnyeckuin — Obume).

Bbibepure:

e PasmepHocTb: 3D;
e Mogens: YnpyrocTb.

Haxxmute NMpuMeHnTsb.

2. 3apaiTe NapameTpbl pewlatens.

Ha naHenu komaHpg BbibepuTe MOAYNb HACTPOEK pacyéTta
(Pexxum  — Hactpoiikn pacueta, Hactporku pacyeta —
Cratuueckui, CtaTnyeckuini — Pewwarenn).

Bbibepute TMN pewatens (NpSMOM WAM UTEPALMOHHbLIN) W
33panTe  napaMeTpbl  CXOAMMOCTM B Ciyyae  Bbibopa
nocnegHero. J/Inbo ocrtaBbTe BCE NapaMeTpbl MO YMOJYAHMIO.

HaxmuTe NMpuMeHuTb.

3. 3apanTe BblYMC/IEHNE CUMbI peaKL MM

Mepengute Bo Bknagky Ctatuka - [long BbiBoga (Pexum —
Hactpoiiku pacyera, Hactpoiku pacueta — CraTuyeckui,

Cratuueckuii — Mong BbIBOAA).

YctaHoBuTe ¢nar BeluncnaTb y3noBbie CHAbl U CUbI peaKLUM.

Haxxmute NMpuMenntb. HaxkmmTe Hauatb pacuéTsb.

BaxHo: be3 BkntoueHHOro ¢nara Beluncnatb y3noBbie Cuibl U
CUNbl peakuum 3TO NOJIE HE BbIYMCIAETCS.

PexM - HacTpoMk pacdeTa

l.éﬁﬁﬁ
E‘ @ s

HacTpolka pacueTta - CTaTMueckn

RO RIE,
—|l A I
T it r~ &3

CTATHYECKIAA - OO Me

k| Hi BE

Peziar - HacTpork pacueTts

l'ﬁ@ﬁﬁ
E @ %

HacTpoik1 pacueTa - CTaTHMUeCkAA

L A0 m

[— Py |

T ¢ H_,,

F**\ % ﬁ

CTATHYECkA - PELATEMNL

& | | 3£

Pexir - HacTpoiikg pacyeTa

l.ﬂ@ﬁﬁ
E % X

HacTpolk pan:'-IETa - CTATHUSCKAN

o ele b
— " I
L) bk r~ n

CTaTHYeCKAA - MNonA BeE0AS

K
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4. B nosBMBLIEMCS OKHe BbibepuTe OMPEKTOpPUID, B KOTOpoM OyaeT COXpaHéH pe3ynbTaTl, U BBeauTe
Ha3BaHuWe davina.

5. B ciyyae ycnewHo npoBeaéHHOrO pacyéta B KOHCONM oTobpasutca coobueHme: “Calculation finished
successfully at "date” "time".

AHanus pesynbmamos
1. OtkpoinTte dain ¢ peaynbTaTaMu. 3TO MOXKHO caenaTb TPeMS Cnocobamu.
e Haxmute Ctrl+E.
e B rnaBHoM MeH10 BbibepuTe PacyeT — OTKpbITb pe3ynbTathbl.

e Ha nanenu komaHp Boibepute Pexxum — Pesynbtatbl. Haxkmute OTKpbITH pesynbTar.

PesuM - Pe3ynbTaThl

AP <IH -
| | By | K | &

2. Otobpasute koMnoHeHTy Uz nons nepeMeweHui. B noseuBwemcsa okHe Fidesys Viewer Ha naHenu
MHCTPYMEHTOB YCTaHOBWTE CleflyloLume napaMeTpbi:

e Tun otobpaxeHus: [oBEPXHOCTb;
o [lone otobpaxeHus: NepemelleHus;
e KoMnoHeHTa oTobpaxeHus:: Z.

|2 Nepeneueruen | T

Ha mopenu OT06p33MTCﬂ none pacnpeneneHua I'IepE‘MELLI,EHMﬁ BAONb OCK Z.

3. [poBepbTe YncneHHoe 3Ha4YeHNe MakKCMMaJIbHOro NepeMeLLEeHMS.

OTobpaszute MakcMManbHy0 KOMNOHeHTy Z nong lMNepemeluexus.
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f.l.ﬂ(l(}u+00-l— OO0 +00

™
=
-Se-7 =
¥ g
<o 2
wd
“leh =
=1, 208¢-06 -1, 200e-00
MonyyeHHoe 3Ha4eHune -1.209e-6 oTnmnyaetcs ot Tpedbyemoro -1.19e-6 Ha 1.6%.
4. TlpoBepbTe YNCIEHHbIE 3HAYEHNS MOMEHTOB B LieHTpe NAacTuHbI.
OT06paszuTe koMNoHeHTy XX nons MomeHTbl (060104KM).
| o MonenTu (obonow) [ —— - [nosepoocrs  ~]
Ha rnaBHoW naHenu Fidesys Viewer Bbibepute @unbTpbl — AndaBWTHbIM YyKasaTenb - [lpoBepwuTb

pacnonoxeHue. Bo Bknaanke CBoiicTBa YKaXuUTe cneayrme 3HavyeHuna:

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

MepenanTe BO BKNagky MH@opMaumsa 1 nocMoTpuTe Ha none MomeHTbl (060/104KM).

MaccHes! A3HHBX
Texylee BEpeMA faHHLG 1

Hma Tun gaHHbIX
& ID matepwana [L1]
daEue cuael (AEA R U 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 otnnyaetca ot TpebyeMoro Mx=252 u My=332 Ha 3.3% u
3.8%, COOTBETCTBEHHO.

5. Otkpoite 3D-n306paxkeHne 060104KM.

[ns otobpaxerns 3D-Buaa 060104KM yCTaHOBUTE (HOKYC HA HA3BaHUM pacyeTa U HAKMUTE KHOMKY B
CTaHOapTHOM CcTpoke Fidesys Viewer.
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OTkpoeTcs HoBbIM dain *.pvd, K KOTOPOMY TakKKe MOXHO MPUMEHSTb pa3auyHble GUALTPbI U MPOCMaTpUBaTh
nedOopMUPOBaHHbIV BUA,

6. BbibpaB B pepeBe 06bekTOB HOBbIM (ain, oTobpa3ute anig Hero OuabTpbl — AndaBUTHLIN ykasaTenb —
HedopmupoBatb N0 BEKTOpY

B0 BOAL S 2

Nepeso ofbexToBE NedopMaposat no 1L
| BEKTODY

CO CrefyrLWmMMM 3HaYEHUSIMU NONEN:

e Bekropa: [lepemelLeHus;
e MHoxutenb MacwTtaba: 2e5.

Ha skpaHe oTobpa3nTca nedopMUpOBaHHbIM BMA, HO 000/104Ka OyAeT OTPMCOBaHA C TOJILLMHOMN.

I | | - | Nosepotocts ¢ pédpa v

Ha 3kpaHe oTobpasnTca nedopMUPOBaHHbBIN BUA, HO 060/104Ka ByaeT OTPUCOBaHa C TONLWMHOM.

w

!

@ [ns aBToMatmnyeckoro npuUMeHeHUA M3MEHEeHUN BCex d)MJ'IprOB Ha>XMUTE Ha COOTBETCTBYHOLLYHO KHOMKY
ABTOMaTHuecku MPUMEHATb UBMEHEHUA Ha MaHE/IM KOMaHA.
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o

7. Bbirpy3uTe UncioBble AaHHbIE.

B rnaBHom MeHio Bbibepute Paiin — CoxpaHuTb AaHHble nnbo HaxmuTe Ctrl+S. Beegute uma daina
(bopmar *.csv), octaBbTe no ymonyaHuto. Haxxmmte OK. CoxpaHéHHbI dain npeactaBnser coboi 06bIYHY0
TabnuLy YMCNOBBIX JAHHbIX, KOTOPYH MOXHO OTKPbITb JIH0ObIM TEKCTOBLIM PELAKTOPOM.

Ucnonv3oearue KoHCONbHO20 uHMepgelica

[NocTpoeHune reoMeTpum, reHepaumio CETKM, 3aaHNE TPaHMYHBIX YCIOBUM MU MAaTEPUANOB MOXHO BbINMOAHUTL C
MCNONb30BAaHUEM KOHCOMBHOrO MHTepdenca. Huxe npueenéH kKo nNporpaMmbl, NO3BONASIOWMM BbINOMAHUTL
WarM OMNWCAHHOrO Bbile PYKOBOACTBA, HEOOXOAMMO TONbKO CaMOCTOSITENIbHO YKasaTb MOMHbIA NYTb M
HasBaHMWe coxpaHsemoro daiina.

Mpumep pabouero ckpunta (davn coxpaHserca B D;/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

pEeAAKTOp XypHana. B nosBMBLIEMCS OKHE B IMaBHOM MeHi0 BbibepuTe Maitn — OTKpbITb U OTKPOWTE

E Takke MOXHO 3anyctutb @ann Example 4 Static_Shelljou, BbiGpaB Ha NaHeNU WMHCTPYMEHTOB
TpebyeMmbli ann xypHana.
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MmapocTaTtMyeckoe pgasneHue Ha umnuHap (3apanue '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

Pewaetrcs 3agaya 0 rMApPOCTAaTMYECKOM  HArpyXXeHWW  LUAMHOPUYECKOM
obonoyku. NeoMeTpuyeckas MoLeNb 3a4a4n NpencTaBNeHa Ha PUCYHKe: paanyc
1 m, TonwwmHa obonoukmn 0.02 M. Ob6onouyka 3akpenneHa u3 yCJ0BUS CUMMETPUMN.
MnacTnHka HarpyxeHa gasneHunem p = 20000-z/L Ma.

Kputepuin npoxoxpgeHus Tecta: nepemelweHue u, B Touke (0, R, L) paBHO
2.86-10° M

ot

lMocmpoeHue modenu

1. Coszpavite uMnuHAp pagnmycom 1 M 1 BbiCOTON 4 M. B —

Ha naHenu komaHn BbibepuTe MOAYAb MOCTPOEHUS OBBLEMHOM ‘. ‘ﬁ @m =

reometpun (Pexxum — Feometpus, Obbekt — O6bEM, [eicTBre — N
Cospatb). U3 cnucka reoMeTpmyecKkmnx NPUMUTUBOB Id % i~
Bbl6epuTe UmunuHap. 3apante pasmepbl LMAMHAPA: O6BexT - O6BeM

e BbicoTa: 4; ci ¢ r * ‘ @
e Ceyenue: Kpyroeoi; ﬁ A

e Pagnyc: 1.

Helicteue - Co3gath

HaxmuTe NMpuMeHuTb. @l B Sy ? i
® X ¥

Fexaam - MeoMeTpKA

2. [NonyymTe U3 06bEMHOr0 UMAMHAPA LMAUHOPUYECKYIO 0D0N0UKY. ‘ . e@ @ H =

R
Ha nanenn komaHp, BbibepuTe Moaynb yaaneHus obvemos (Pexum — Id % AN
Feometpus, O6bekT — O6bEM, [lelicTene — Yaanutb). OfibeKT - Ofbem

B nonelD o6bemoB BBEAMTE HOMEp CO34aHHOro obvema - 1. @ Q /- oyt ﬂ @

MocTtaBbTe ranoyky HanpoTue COXpaHATb reoMeTpuio 6onee HU3KOro y A
nopsaka.

AeiicTEME - ¥A3aNMTe

Haxmute NMpuMeHUTb. @ A Sy R B

B pesynbTaTe nonyuunu Tpu nnockux Tena Body 2, Body 3, Body 4. 310 @ &K %’
OyneT oTpaKeHo B AepeBe 06bEKTOB.




r;) CAE Fidesys — pykoBoacTBO nonb3oBatens (sepcus 2.0)

3. Ypanute bokoBble nnockoctu Surface 2 u Surface 3. FexmM - NeoMeTpkA

Ha naHenu komaHn BbibepuTe MoAyNb yAANEHUS MOBEPXHOCTEN l . @ m ﬁ =
(Pexxum — leometpusa, O6vekt — lMoBepxHocTb, [eictBue —

Ypanutb). I i %

B okHe ID noBepxHocTei BBeauTe HomMepa — 2 3(vepes npoben). OftexT - MoseprHOCTE

Haxxmute NMpuMeHnTb. n ¢ r * * g
¢ A

AefcTEME - ¥ A3nTE

i = T
B pe3synbrate oT MCxoOHOro obbema OCTaHEeTCs TONbKO HoKoBas “ ﬂ “{ R EI
uMnMHApuyeckas 060s104Kka pagnycom 1 M un BbICOTOM 4 M. 0 i

Aepeno 2 X
Texyumied s | Moanoe gepeso o
Mraz [[1]
w Bk Mecuerpin
il . Tena
» P Body2 2
' Dbnene
v Wl Ceofiagree nosemoicemi
> Wl Surface 1
{ Crofogmese kpugeas
4 Ceofogemee pepnHe
& Marepnanes
&P Gnowm
¥ B TpaHMaHbe YORoERn
> % Hauanswmae yonomns
* B Jssmcwmocta
L Mpynnm
> B Muowecrea
y By Hactpeodten pacuera
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4. OctaBbTe 4YeTBEpTb 060104YKM (CUMMETPUS 3a4auUn).

MaHens KoMaHa g X
Ha naHenu koMaHp BbibepuTE MOAY/b NOCTPOEHMS OObEMHONM | Pemim - MeomeTpua
reometpun (Pexxum — Feometpuss, O6bekT — MNoBepXHOCTD, ‘@
Henicteue — Paspes). ‘ =
t=0 Al

M3 cnucka BO3MOXHbIX BUAOB pa3pe3oB Bbibepute = T~ Q
nyHKT KoopauHatHag MnockocTtb. 3agavite cneayowme

—0fbekrT - MoBEPXHOCTE
napameTpbl:

e |ID 1en: 2 (treno, koTopoe 6yaeT pa3pe3aHo);
e Paspesartb: [Mnockoctb YZ;
e 3HaueHue capura: 0.

HaxmuTe NMpuMeHuTb.

lNpopenaliTe TO XXe camMoe, HO B NA0OCKOCTH ZX.

e |ID ten: 2 (teno, koTopoe byaeT pa3pesaHo);
e Paspesartb: [TnockocTb ZX;
e 3HayeHue casura: 0.

Haxmute NMpumeHuTb.

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 pesynbtaTte ncxogHoe Body 2 B nepeBe obbekToB ByaeT nogeneHo Ha Tpu Tena (Body 2, Body 5 u Body 6).
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5. Ypanute nnockoctu Surface 5 u Surface 6. Pexim - MeomMeTpiA
Ha naHenu komaHp BbibepuTe MoOAynb yAaneHus NOBEPXHOCTEN l . “ g n =
(Pexxum  — leometpua, O6bekt — lMoBepxHoctb, [evictBne — t=0 s
Ypanutb). = u @ et ol
" OBEekT - MNoBepHHOCTE
B okHe ID noBepxHocTelt BBeguTe HoMepa — 5 6(4epe3 npoben).
Haxxmute NMpuMeHnTb. ] : r * i g

B pe3synbTaTte octaHeTcs YeTBEepTb NEPBOHAYaNbHOM 060s104kM Body 6 y A
(Surface 7). JEACTEME - ¥ AaniTE

a A Sy = (R E

& R4

v W Ceobogre nosepmiocm
> W surface? 7
[ 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. [MepeMecTuTe NOBEPXHOCTb K Ha4asy KOOpAMHAT.

noBepxHocTHOM reoMetpun (Pexmum — Feometpus;, Obbekt —

MoeepxHocTb, [leiicTBre — Mpeobpa3oBaTb NOBEPXHOCTD).

M3 cnucka BO3MOXHbIX BMAOB pa3pe3oB BbibepuTe MepemMecTUTb.

3apanTe cnegylolwme napameTpobl:

e [loBepxHocTb: 7 (MOBEPXHOCTb, KOTOpas byaeT
nepeaBuHyTa);

e  nar PaccTosiHue;

e PaccrosiHue no Z: 2.

HaxmuTe NMpuMeHuTb.

lMocmpoerue cemku
1. YkaxuTe cTeneHb U3MeNbyeHnsa CETKU.

Ha naHenn komaHp, BbibepuTe Moayb MOCTPOEHUS CETKM HA
kpuBbix (Pexxum — Cetka, O6bvekT — Ha kpuBbix, [elictene —
MocTpoeHue ceTkm).

Pasbelite nonepeuyHble kpueble Surface 17 m Surface 18 Ha
10 anemeHTOB.

e Bbibop kpuBbix: 17 18 (Mnn KNMKHUTE MbILWbIO,
yaepxuBas knasuwy Ctrl, Ha KOHTYpbl NonepeyYHbIX
KPUBbIX);

e Bnibepute cnocob noctpoeHus ceTkn PaBHOMepHO;

e YcTaHosuTe dnar UHTepsan;

e YKaxuTe Konmyectso MHTepBanos: 10.

HaxmuTe NMpuMeHuTb.

Pexam - MeoMeTpiiA

Ha naHenu «komaHp Bbibepute Moaynb npeobpasoBaHUs l. ‘fé g“ ==

ObLerT - MNoEep*HOCTE

¢ A

P S| xR

JelrcTewe - MNpeotpazoeaTe

a A

= 8 B

0:@&;

Pexum - CeTKa

Ljaﬂﬂa

~ | B %

ObBekT - Ha KpHBbx

e

% i =

* h
H_g_{&

JelicTene - MoCTpoEHWE CETHM

i ? 2

1+
100

B X

Pasberite npoponbHble kpusble Curve 5 n Curve 16 Ha 20 aneMeHTOB. B 3TOM e OkHe BMeCTO mpefblayLumx

napameTpoB YKaXMTe:

e Bnibop kpuBbIX: 5 16 (MK KAMKHWTE MbIWbIO, YAepx)MBas kKnasuwwy Ctrl, Ha KOHTYpbl NPOAOABHbIX

KPUBbIX);
e Bbibepute cnocob noctpoeHus ceTkn PaBHOMepHO;
e YcTaHosuTe dnar UHTepean;
e YKaXuTe Konn4ectso nHTepBanos: 20.

Haxxmute NMpuMeHnTb.
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2. TlocTpoKnTe NOBEPXHOCTHYIO CETKY T

Ha naHenu KomaHA BbibepuTe  MoAynb  MOCTPOEHUS l. (@ g

nosepxHoctHon cetku  (Pexxum  — Cetka, O6bbekt —

MosepxHocTHasg, [leiicTere — MocTpoeHue ceTkm). t%ﬂ @ 7‘:-:':’ oY
+

i~

YKaxuTe cneayolme napamerpbi: 0BwekT - MoBepxHoCTHaA

rl

e BbibpaTb noBepxHocTH (yKaxuTte mx ID): 7 (unm .

KomaHgow all); ¢

A —

<>
i
% [l &=
Haxxmute NMpuMeHutb. Haxkmute MocTpounTb ceTky.

JeiicTene - NMOCTPOEHWE CETHM

e Bbibepute cxemMy nocTpoeHusi ceTku: ABTOMaTUYECKM.

Mosy4eHHOe KONMYECTBO 3/1EMEHTOB MOXHO MOCMOTPETh Ha
N — N
CTpaHuLie CBOWCTB, KIMKHYB Ha Haanuch Surface 7 B nepese mEl f 2 5B R

00bEKTOB C/EBa.
R Em

EY

Takke [ong NpocMOTpa CBOMCTB CETKM MOXHO BbIMOMHWUTD
cnepywolime OencTBus:

e Bbigenute BCO Mogenb.

e  KnukHWTE NpaBOM KHOMKOW MbILK NO MOAENMN.

e B noseuelemcsa meHto Bbibepute OTo6pasnTs MHGopMaumo — [aHHble 0 ceTke.
e B KOMaHpHOM CTpoKe NOSBMTCA MHDOPMALMS O CETKe.

e

Wran o]

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

o

Ee

o

: Surface Ares: 6.233185
R Meshed Area: 6.276728
Ceoitcreo 3HaueHine Mesh, Information
» Qfiume Elament_Type Interor Boundary  Total
T Mo Face 200 0 200
“;'" 7 fepama m I 0 4%
171 & 231
Wma Surface 7
Curwarypa Ges D Surface ( ot 0.70...
~ Feomerm S rvesen
AHANHTHYECKHNA THR KoHuweckar no.. ey :
Evinc chueganenc Her V| | Fidesys>

> |\ Cuwsdor f\ Konsnge /\ Mrope f
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3adaHue mMamepuana u muna sziemeHma

1. CospavTe matepuan. P - MaTepman

&P H =
B X

OELEKT - ¥MPEENEHME MaTERMaNaMM

matepuana (Pexum — Martepuan, OO6bekT — YnpaeneHwue |-
MaTepuanamm). =

Ha naHenn komaHg Bbibepute MOAYNMb 3afaHUs CBOMCTB l .

YKaxute nma matepuana Materiall.

I S & E
MNepeTalwmTe M3 NeBOM KONOHKM Haanucb Matepuan lyka B h i -

konoHky  CBoKMCTBa  MaTepuana. 3afjante  cnepywowme
napameTpbl:

e Mogaynb lOHra: 2.1el1;
e KoadduumeHT lNyaccoHa: 0.3.

Haxmute NMpumeHuTb.

W ¥npagaenie matepnanasi ? x
Ceoicrea Marepuan D WMMAOpTUPOBAHHLIA MaTEpKan
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
» TAAETHYHOCTL
" Ynpounenue CeoRcTea Marepyana IHaueHHe
» TemnepatypHble CBORCTBA v Materiai1
i Lmnum v Miiepin fys
peAnaTar Mogyne Kxra 21e+11
KoadbuuwenT MNyaccoHa 03
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2. Cospaite 610K OAHOMO TMMA MaTepuana. Pexim - Bnora

Ha naHenn koMaHg Bbibepute MoOAynb 3a4aHWS  CBOMCTB l
matepuana (Pexum — bnoku, O6vekt — Bnok, [eictBue — t=0
[o6aBUTb CyWHOCTb B 6/10K). =

~ a
& &

3apanTe cnegylolwme napameTpobl:

e |D 6Onoka:1; g

e Bbibepute cywHoCTH, KOTOpble ByAYyT 06beanHeHbl B BNOK:  [eficTEme - AofSEMTE CYLUHOCTE B BNk
[NoBepXHOCTb;
e ID:7 (unn komaHpow all). h
=

Haxxmute NMpuMeHnTb.

=
Y%
"

H S
& &b
™
3 &
7]

Pexia - Bnokd

3. [puceoiite MaTepuan 610ky.

Ha naHenu koMmaHg Bbibepute Moayb 3adaHWs CBOWCTB
MaTepuana (Pexum — Bnoku, O6bekt — Bnok, [eiictene — (=0
3apatb MaTtepuan).

~ a
&l &,

Q5 werT - BN
3apavite cnepyolme NnapameTpsl: g

=

=)
%
_:g(_

e |ID 6noka(os): 1;
e Bblbepute 13 cnucka paHee CO3AaHHbIM MaTepuan:
Material 1.

DeRcTEWE - 3343TE MaTEpIaN

HaxmuTe NMpuMeHuTb.

il

|5
@ &b
™
3 &
&1

4. 3apavite TONWMHY 060104KM.

Fesam - Bnoki
Ha naHenu komaHp BbibepuTe MoAynb 334aHUs CBOMCTB
maTepuana (Pexum — bnoku, O6vekt — lMapametpbl l
O6onouex).

G <
x| a

DBveRT - MNapameTpel obonoYek

e |D 6noka:1;
e TonuwwmHa: 0.02; g I <:> )l'( g %

e 3JkcueHTpucutet: 0.5.

~ @
& &,

3apaiTe cnefyrolme napaMeTpsbl:

Hamute MpuMeHuTb.
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5. TlpuceonTte TMN 3neMeHTa GNOKY. P - Bnok
Ha naHenn «komaHp Bblbepute Moaynb 33a4aHUs  CBOWCTB l . W‘ =
maTepuana (Pexum — bnoku, ObvekT — bnok, [eictsne — Tun
3NeMeHTa). t=0 S
E I

3apanTte cnenyouime napameTpsbl: OfbekT - ENo

A
e |D 6noka(os): 1; g )#( 5 @
e Kateropus: 06onouka;
R

K
e [lopamok: 1. AeACTEME - TN 3NEMEHTA

Haxxmute NMpuMeHnTb. ﬁ
~

3adanue 2paHu4HbIX ycaosuil

1. 3akpenute nonepeuHyto Kpusyt Surface 17 u3 ycnosus PeXCM - TpaHWUHEIE YCNOBHA

CUMMETPUMU. l ' g “ —
l/ ‘ol

Ha naHenu komaHn Bbibepute Pexxm — IpaHuuHbIE ycnoBus,

O6bekT — Mepemewenue, evicteue — Cospath. t%ﬂ :?5

3apaiiTte cneayolwme napameTpsi: ObbekT - MepemelLieHme
e ABTOMatMyeckoe npucsoeHue ID; = ‘:L l‘:ﬂq E ﬂg A
: ICI;Ig%iﬁff:i??tﬁﬁiiitwm no nonepeyHomn Kpuson); 'gl Qﬁ ﬁ* m - 'H"
: ;Lil;i::aczsgéo,ubl: Mo Z; Bokpyr X; BokpyrY; ﬁ %‘3 lb a

JAeidcTene - Co30aTh

@

Haxmute NMpumeHuTb.

R

)3
il
|

2. 3akpenuTe NpoposbHyt Kpmeyto Curve 5 n3 ycnosus cuMmeTpum.

Ha naHenn komaHp Bbibepute Pexum — paHuuHbie ycnoBus, O6bekt — lepemelnenune, [eicterne —
Cospatb. 3apavite cnefylolimMe napameTpbl:

e ABTOMaTtMyeckoe npucsoeHue ID;

e Cnucok obbekToB: Kpugas;

e |D 0bbekTOB: 5 (MM KNMKHMTE NO NPOAOALHOM KPUBOHK);
e (CreneHu ceoboapl: Mo X; Bokpyr Y; Bokpyr Z;

e Benuuuna: 0.

Haxxmute NMpuMeHnTb.
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3. 3akpenwuTe npofonbHyto kpusyto Curve 16 u3 ycnoBus cuMMeTpum.

Ha naHenn komaHp BblGepute Pexnm — FpaHuuHbie ycnoBusa, O6bekt — Mepemelnenune, [eictBne —
Co3partb. 3apanTe cnegyowme napaMeTpbl:

e ABTOMatMyeckoe npucsoeHue ID;

e Cnuncok obbvekToB: Kpueas;

e |ID obbekToB: 16 (MM KNMKHUTE NO NPOAO/BLHON KPUBOHN);
e CreneHu ceobogpl: Mo Y; Bokpyr X; Bokpyr Z;

e BennuuHa: 0.

Haxxmute NMpuMeHnTb.
4. TlpunoxuTe AaBneHMe Ha BHYTPEHHIOK MNOBEPXHOCTb LMAMHAPA BEMUYMHOM 1.

PemuH - paHUYHEIE YCNOBKA
Ha nanenu komaHpg Bbibepute Pexxum — IpaHUYHbIE yCnoBus,

O6bekT — OdasneHue, [enctene — Co3pathb. l . q g n =
Y . t=0 Ale
3agaiiTe credylowme napameTpbi: L % 3 Qa
e ABTOMaTMueckoe npuceoeHue ID; O6LexT - JaeneHne
e (Cnuncok 06bekToB: [OBEPXHOCTD; q
e ID 06bekTOB: 7 (MM KNMKHUTE MO NOBEPXHOCTM = .:l'. & E ﬂg a
UMAMHAPA);
e 3HaueHue: 1. gp 2’1 rg’p m - 'H"‘
Haxmute MpUMeHHTD. ﬁ lb a
HAeidcrene - Co3gaTh
IEE ¥ R

5. 3apanTte 3aBUMCMMOCTb AaBNEHNUS OT KOOPAMHATHI Z.

Ha naHenun koMaHg, Bbibepute Pexxkum — 3aBucumoctb 1. —Perum - SaBucumocTs IY

B nossuBwemca okHe 3aBucumoctb Y 3amaiite ciepytolme ‘ .‘ 'ﬁ g n = |

napameTpbl: t=0 e
= | B % Q

e Ha3Banue I'Y: laBneHue 1;
e BuibpaTb dpnar ®opmyna: BpyuHyto;
e B none Huxe Beectn -20000*z/4.

Haxmute NMpuMeHUTb.
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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)

[nga npocMoTpa NOCTpoeHHOro rpadmka MCNosib3ynTe COOTBETCTBYHOLLYHO BKIAAKY.

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. 3apanTte TMN 3agaum, KOTOPYO TpebyeTcs pewunTb. Pencim - HacTpolikag pacyeta

PHE =
% Q

HacTpoik pacueTa - CTaTMUYeckIN

: = |
Bbibepure 13 r'é‘. o™ .’O‘. %} ﬁ
:It ¥ I.V.l 1 'l

e PasmepHocTb: 3D; A
e Mogenb: Ynpyroctb. M,

Ha naHenu koMaHp BbibepuTe MOAy/lb HAaCTpoek pacyéTta —
(Pexxum — Hactpoiku pacuéra, Hactpoiiku pacuéta — é |d
Cratuueckuid, Ctatnka — O6wume).

& &

Haxmute Mpumenntb. Haxxmute Havatb pacuér.

&) 5| 1

B nosBuBWweEMCs OKHe Bbibepute AMPEKTOpPUIO, B KOTOPOM
OyLeT coXxpaHéH pe3ynbTaT, M BBeAMTE Ha3BaHMe danna.

B cnyyae ycnewHo npoBeaéHHOro pacyéra B KOHCOMM oToBpasuTca coobuieHue: “Calculation finished
successfully at "date time".

AHanus pe3ynbmamoe

1. Otkpo#nTe dann ¢ pesynbTataMu. ITO MOXKHO caenaTb ABYMS Cnocobamu.
Fexum - Pesynstatsl

e Haxmure Ctrl+E.
e B rnaBHoM MeH1o BbibepuTe Pexxum — Pesynbrathbl. l . 4 g H =

Haxxmute OTKpbITb NOCNEAHUI pe3ynbTar. t=0 u S
(= I Q

2. Otobpasute koMnoHeHTy Uz nons nepeMelieHnin Ha
Monenu.

B noseuBweMcs okHe Fidesys Viewer Ha naHenM MHCTPYMEHTOB YCTAaHOBUTE C/IEAYIOLLME NAPAMETPbI:

e Twun oTo6paxeHus: NoBEPXHOCT;
e [lone otobpaxenus: MNepemelleHns;
e KoMnoHeHTa oTobpaxeHus: Z.
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3. CpaBHMTE  YWCNEHHOE  3HAYeHMe  MCKOMOro
nepemewenns B Touke (0,1,4) ¢ wmcxoaHbIM K3
UCTOYHMKA -2.86e-6

Bbibepute @unbtp — AndaBUTHbIN
Ykasatenb — lpoBepbTe pacnonoxeHue. Bo Bkiagke
CBOWCTBA AN 3Toro dunbTpa YCTaHOBUTE Cheayolime
napameTpbl:

e Touka (0,1, 4);
e Konunyectso Touek: 1;
e Papguyc: 0.

Haxxmute NMpuMeHnTb.

Ao pulrye:

Hepens ofvexTon

I:tl’.i::i"l:
B test.pod
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

Mosaamsare [rrooeoaon =] (0] 28] ) 03] ]
[pene roen =] Townaerns [ =

L]

1

0, 439050 8-06, ENEEERTE

181

1

20047.9, 105008, 15,5242, -B.63013, 2.015, 0.OT6A545

0.E6275], 2.742508-05, 0.0044418, 0000205219, 1,724062-14, -1.64007e-13

3z

0.0001 207446, 1, 0

0.0001 20744, 1,0

1.4

105220, PPEESES, -3.78511

100128, 105,687, 0433444

00078421, CU001T2T1, 41 6806

-1 08254e-06, 0, O

500034 e-08, -1 5047 e-08, -1 49005e-06, -3, 2616509, 106634000, 4,048,

MonyyeHHoe 3HaueHue -2.99994-06 otnuuaetcs ot Tpebyemoro -2.86e-6 Ha 4.89%.

4. MOXHO NOCMOTpEeTb, Kak AedOpMUPYETCS TENO MOA MPUIOXEHHbIM AaBneHWEM. [ns 3Toro Bbibepute

¢unbtp OedopmupoBatb NO BEKTOPY.

I

VBPRORILLE 2

Nepeso ofbekToR

AedopMpoBaTe No 1

Bo Bknagke CBoMcTBaA yCTaHOBUTE C/ieAyloLMe napaMeTpsl:

e BekTopa: [lepemelLeHus;
e MHoxuTenb macwraba: les.

B pe3ynbTaTe oTo6pasnTcs nechopMmUpPOBaHHOE TENO.

BEKTODY
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BoibepeTte ang nedopMUMPOBAHHOIO BUAA CleAyoLMe HaCTPOMKM 0TOBpaXeHus:

Ing Toro ytoo6bl MOCMOTPETb HaYa/ibHYHO MOAENIb, MOXHO HaXaTb Ha 3HAYOK @ panoMm c 3TOW MOAENbIO B
aepese 06beKTOB.

O Layout #1 X +
& %30 8|

200

£

O6paTMTe BHMMaHME Ha HanpaBE€HUE KOOPANHATHbLIX ocen Ha KapTUHKE.

5. Bbirpysute uncnoBble gaHHble.

B rnaBHoM MeHio BbibepuTe MDain — CoxpaHuTb AaHHble Mb60 HaxmuTe Ctrl+S. Beegute uma daina (popmat
*.csv), octaBbTe Mo ymonyanuio. Haxxmute OK. CoxpaHEHHbIV Qann npepctaBnset cobov obbluHyo Tabnuuy
YMCNOBbIX AAHHbIX, KOTOPY MOXHO OTKPbITb JII06bIM TEKCTOBbLIM peaKTOPOM.
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Ucnonv3oeaHue KoHconbHO20 UHMepeiica

MocTpoeHune reoMeTpum, reHepaumio CETKM, 3a4aHNe TPAHUYHbIX YCNOBUA M MATEPUANIOB MOXHO BbIMOMHUTb C
MCNONb30BaHMEM KOHCONbHOro MHTepdenca. Huxke npuBegéH Kog nNporpammbl, NMO3BOJSKOWMIA BbINOAHUTD
Warn OMNWCAHHOTO BbllWe PYKOBOACTBA, , HEOOXOAMMO TONbKO CAMOCTOATE/NIbHO YKasaTb MOMHbIA NyTb WU
Ha3BaHue coxpaHsiemoro gaina.

Mpumep pabouero ckpunta (davin coxpaHsetca 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+11
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"

penakTop XXypHana. B nosiBMBLLEMCS OKHe B [IaBHOM MeHH0 Bbibepute Maitn — OTKpbITb 1 OTKPOITE

E Takke MOXHO 3anycTuTb dainn Example 5 Static 3D Shelljou, BbiOpaB Ha NaHeNM WMHCTPYMEHTOB
TpebyeMmbli (ann xypHana.
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3apava yctoiumBocTu (060no4eyHas Moaenb)

S.P. Timoshenko, JM Manages “Theory of elastic stability” second
edition. Dunod, 1966, 500 pages

PewaeTcq 3agaya 06 YCTOMYMBOCTM LMAMHAPUYECKON 0BOM0UKM Mpu
NENCTBUM  [aBNEHMA, PaBHOMEPHO pacnpefeneHHoro no BCei
MOBEPXHOCTMU.

leomeTpuyeckas Mopenb 3a4aun NpeacTtaBneHa Ha pucyHke: R = 2 m,
L =2 m TonwmHa h = 0.002 m. B Buay cummmeTpum 3apaum e A
paccMaTpuBaeTCs YeTBepTb LMAMHAPA. 3aKpenneHns Ha npsmbix AB u -—___________D
CD u3 ycnoBui CMMMETPUM, PaBHOMEPHO pacnpegeneHHas Harpyska no nosepxHoctn ABCD q =1 «[la.
MNapameTpobl MaTepuana E =200 [Mla, v =0.3.

TpebyeTcsa cpaBHWUTL NepBble TPK KOIDPUULMEHTA KPUTUUYECKON HATPY3KM.
Fexum - [eoMeTpuA

Mocmpoerue mModenu l . q g n =

1. CospaiiTe uMAMHAP paaMycoM 2 M C ANMHOM oBpasytollei 2
t=0 sLr

M. = % Sl O

Ha naHenu WHCTPYMEHTOB BbIOEPUTE MOAY/Nb MNOCTPOEHUS ObtekT - Obvem

o06bvémMHoN reomeTpun (Pexxum — NeomeTtpusa, O6bekT — O6BEM,

Hericteue — Co3patb). ” Q /— * * g

M3 cnncka reoMeTpuyecknx npumMuTMBOB BbibepuTe Limauuap. y A
MocTpovite, octasnas Kpyr B ocHoBaHuU. 3apaiiTe paguyc 2 u
BbICOTY 2.

HaxmuTe NMpuMeHuTb.

Fexiam - MecMeTpMA
2. Monyunte w3 06bEMHOTO  UMAMHAPA  LMAMHLPUYECKYIO

060/104KY. l ' q g “ ==

Ha naHenu MHCTpyMeHTOB BbibepuTe Moaynb yaaneHus obbemos  t=0 % Le Q
(Pexxum — FeomeTpua, O6bekT — O6BEM, [leiicTBre — Yaanutb). = :

l/
SR

s 1
O
1

B none ID obvemoB BBEAMTE HOMEp CO34aHHOro obvema - 1.
MoctaBbTe ranoyky Hanpotus CoxpaHuTb reoMeTpuio 6Gonee @

HU3KOro nopsaaka.

JelCTEME - ¥ 1anTe

a A S = |RE

Haxmute NMpuMeHUTb.

@ X ¥
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B pe3synbtate nonyumnu Tpu nnockux tena Body 1, Body 2, Body 3. 310 6yaeT oTpaxkeHo B AepeBe 0O6BLEKTOB.

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 60okoBble nnockoctu Body 3 1 Body 4.

Ha naHenu uwHCTpyMeHTOB BblbepuTe MoAynb  yaaneHus
nosepxHocten (Pexum — Feometpusa, O6bekT — lMoBepXHOCTD,
Henictene —Ypanutn).

B okHe ID noBepxHocTel BBeaMTe HOMepa — 2 3.

HaxmuTe NMpuMeHuTb.

B pesynbrate OT MCXOOHOro obbema ocTanacb TONbKO HGOKoBas
uMAuHOpuyeckas obonoyka paguMycoMm 2 M U OJIMHOW
obpaszytouien 2 M.

Pesaam - MeomeTpia

numns
< | B %

OBekT - MNoEEpXHOCTE

P S| BT
¢ A

AefAcTEWE - ¥aaniTe

a A S = (R B

& %4

3.0cTaBbTe yeTBEpTb 060/104KM (CUMMETPUS 33434K). MaHenk KoMaH. F X

Ha naHenu komaHp BbibepuTe MOAYNb NOCTPOEHUS OOBEMHOM
reometpun (Pexxum — Feometpusa, O6bekT — MoBepxHOCTb,
HericteBue — Paspes).

M3 cnucka BO3MOXHbIX  BMAOB  pa3pe3oB  Bbibepute
nyHkT KoopauHatHas [nockocTb. 3apaite  cnepyowme
napameTpbl:

e |ID Ten: 2 (teno, koTopoe GyaeT paspesaHo);
e Paspesats: Nnockocts YZ;

e 3HaueHnue cagura: 0;

e OrnevaTatb.

Haxmute NMpuMeHUTb.

—PexumM - TeaMeTprA
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o

MpopenavitTe TO e camMoe, HO B NMIOCKOCTU ZX.

e |ID 06béMoB: 2 (06bEM, KOTOPLIN ByneT pa3pesaH);
e Paspesartb: [Tnockoctb ZX;

e 3HayeHwue casura: 0;

e OTtnevatath.

Haxxmute NMpuMeHnTb.

WHCTpYMEHT I 8 x
“|a|@]e]|¥]
Texyuyii sua |MonHoe nepeso =i

Wns [
- Ofvém
53 Mnocke TENa
El-a Body 2

= 2 Body 5

‘® 2 Bodys
Bl 5 Mpynna
1]%_ MDAHIYHEE YCNOBHA
i+ 43 MaTepuansi

-3 HaBope: ysnos

B roasinees crod

[ T ]

‘ T

B pesynbtaTte ncxopHoe Body 2 B nepeBe 06bekToB ByneT nogeneHo Ha Tpu Tena (Body 2, Body 5 1 Body 6).

4. Ypanute Tena 2 u 5. ns 3toro, yaepxuBas knasuwy Ctrl, Bbibepute B fepeBe 06bEKTOB 3TU Tena U B
KOHTEKCTHOM MeHI HaxmuTe Yaanutb. B pesynbraTe ocTaHeTcs 4eTBepTb NepBOHAYanbHOM 000/04KM
(Body 6):
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N
B e
lMocmpoerue cemku
1. NMoctporite YeTblpeXxyronbHyto ceTKy.

Ha naHenu koMaHg Bbibepute MoAynb MOCTPOEHUS CETKM
Ha  nnockoct  (Pexum  — Cetka, OObekt  —
MosepxHocTHag, [elictene — UHTepBansl).

YKaxuTe cTeneHb U3Mesib4eHUsI CETKMU:

e BbibpaTb noBepxHoOCTU: 7;

e Bbibepute cnocob noctpoeHus ceTku: [puMepHbIn
pasmep;

e YkaxuTe npumepHbivi pazmep: 0.125.

Haxmute NMpuMeHUTb.

Pexim - CeTka

-

=0

& &

s 01r
= N
OEbekT EpX¥HOCTHAA

it
A

>~

Fré, @

— | +
25 FE

AercTEME - FHTEpESNE
mia ? 2 @

E¥

-
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Pexum - CeTka
Ha naHenu koMaHpg BblibepuTe MoAynb MOCTPOEHMS CETKM Ha

nnockoct  (Pexxum — Cetka, O6bekT — [loBepXHOCTHas, .
Hevictene — MocTpoeHue ceTkwm).

-

KT - [NoBepXHOCTHEA

e BbibpaTb noBepxHoOCTU: 7;
e Bbibepute cxeMy nocTpoeHus ceTku: MHOrorpaHHas;

=0 % ;\CI:,-; Q
Ykaxute CXeMY MoCTPOEeHUA CETKU: = I
Obee

Haxxmute MocTpoutb ceTky.

Haxxmute NMpuMeHnTb. {; i t&l PR
25

Jeicrene - NMOCTPOEHWE CETHM
m 7 2@ R
i

=2
B
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3adaHue 2paHu4HbIX ycaosuii

1. 3akpenute npsmyto AB 13 yCNOBUIA CUMMETPUMN.

Ha nanenu komaHpg Bbibepute Pexxum — IpaHuuHbIE ycnoBus,

O6vekt — MNepemeluenue, erictene — Cospatb.
3apavite cnepyowme NnapameTpsl:

e ABTOMatMyeckoe npucsoeHue ID;
e Cnucok obbekToB: Kpugas;

PexuM - paHUUYHBIE YCNOBWA

llamﬁa
< L&) >

ObwekT - NepeMelleHne

</ W m g4

e |ID 06bekTOB: 5 (MK KAMKHUTE MBbILbIO MO BEPXHEW = || =
nNpsaMon Ha YeTBepTH 060104KN); v @ a -
e (CreneHu cBoboasbl: NMepemelieHme X, MoBopoT Y, = | =p || = E = 'H"‘
MNMosoporT Z;
G
e Bennuunna: 0. E = 'b a

HaxmuTe NMpuMeHuTb.

N
il
E
%

2. 3akpenute npamyto CD u3 ycnosuii cummeTtpum. h

Ha naHenu komaHg BblbepuTe Pexxum — IpaHuuHble ycnoBusi, O6bekt — lMepemeweHue, [eictBne —
Cospatb. 3apanTe cnenyowmne napameTpsl:

e ABTOMaTMyeckoe npucsoeHue ID;

e Cnucok obvekToB: KpnBas;

o |D 06bekToB: 16 (MAN KAMKHUTE MBILbIO MO HMXKHEN NPSMOW Ha YeTBEPTM 000N0UKM);
e (tenenu ceobopapl: Nepemewenune Y, Mosoport X, MosopoT Z;

e Benuuuna: 0.

Haxmute NMpumeHuTb.

Fexcum - [paHnYHEIe yCNoBKA

'QQHE

3. anJ’IO)KMTe AaBNneHne Ha BCO NOBEPXHOCTb 060/104KMU.

Ha naHenn «komaHp Bbibepute Pexum — paHuuHbIE
ycnoBus, O6vekT — JaBneHue, [delicteue — Co3parb. t=0
= ?".’T
3apanTe cnepylowme napameTpsbl: OBbekT - [laBneHne
e ABTOMaTMueckoe npucsoeHue ID; = | 4 l:l_lq 1 le ﬁ
e Cnucok obbekToB: [TOBEPXHOCTD;
e |D 0bbekTOB: 7 (MU KNUKHUTE MbILWbIO MO v w d m - .H...
[— 3 = = =
NOBEPXHOCTM 060/104KM);
e 3Hauenue: 1000. E .b &

Haxxmute MpuMeHnTb.

JedcTene - Co30aTh

@

]
il
B
%
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3adaHue mamepuana u muna 3ieMeHma
1. Cosparite MaTepwman.

Ha naHenu komaHa Bbibepute MoOAynb 334aHMS CBOWMCTB
matepuana (Pexum — Marepuan, O6vekt — YnpaBneHue
Matepuanamu).  Ykaxute  uma  matepuana  Materiall.
lNepeTawmTte M3 NeBOM KOMNOHKM Haanucb MaTepuan lyka B
konoHky CBoKMCTBa MaTepuana. 3agavTte cnegyowme napaMeTpbl:

e Mogaynb HOHra: 200e9;
e KoadduumeHT lNyaccoHa: 0.3.

Haxxmute NMpuMeHnTb.

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
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2. Cospavite 610K OOHOrO TMNA MaTepuana. Pt - Enaiad

Ha naHenn koMaHp BbibepuTe MoAynb 33f4aHusa CBOMCTB l'
maTepuana (Pexum — bnoku, ObvekT — bnok, [eicrene —

[06aBUTb CYLLHOCTb B G/10K). t=0

=

3apanTe cnegylolwme napameTpobl: DEveRT

e |D 6Onoka:1; g

-En
e BbibepuTe 0b6bekTbl, KOTOPbLIE OYAYT 06BEAMHEHDI B
6110k MOBEPXHOCTD: DeRcTere - JoSaenTe CylHOCTE B Gnok

e ID:7 (unn xomanpon all). h Q ﬂ & ‘E
Haxxmute NMpuMeHnTb. 'E ﬁ ﬁi R =

Ha naHenu koMaHpn BbibepuTe Momynb 3afaHusi CBOMCTB MaTepuana (Pexum — bnoku, O6bekt — Bnok,

=

i

& &

[u]8

GH <
s Q
&
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(@ <&

3. [puceoiite MmaTepuan 610ky.

HerictBue — 3apatb matepuan). FesiM - Bnok

3apaniTe cnegyolmMe napameTpbl: l ' 4 g‘ n =
o |D 6noka(os): 1; t%ﬂ |n_..z‘ % -):{- El
e BbibepuTe 13 cnucka paHee CO34aHHbIA MaTepman:

Material 1. OAtexT - Bnok

Haxxmute MpuMeHUTb. g

JeRcTEME - 3a4aTe MaTepKan

4. TlpucsonTe TMN IneMeHTa.

Ha naHenn komaHg Bbl6epMTe MOoA4y/nb 3aAdHUA CBOWCTB ‘h | I I

[ [ | == 1l

mMaTepuana (Pexum — bnoku, O6vekt — bnok, Jevicteue — Tun Peciir - BnokA
3NeMeHTa).

T =~

3apaifTe cnepytolwme napamMeTpbi:

& &

o |D 6noka(os): 1;
e Bbibpatb: O6onouka; OfbexT - Bnok

=)
%
_);(_

e [lopspok: 1. a

Haxxmute NMpuMeHnTb.

AefcTEME - TN 3NEMEHTS

O L&

g
Q
g &
R

G
™
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CAE Fidesys — pykoBoacTBO nonb3oBatens (sepcus 2.0)

3adaHue moawjuHbl 060/104KU

Pexlam - BRokid

AP < IJH <
Ha naHenu komaHa BbiGepuTe MOAYMb 334aHWUs  CBOWCTB j

matepuana (Pexxum — bnoku, O6bekT — MNapaMeTpbl 060104€K). t%ﬂ Id % _):,i_ Q

1. 3apanTte TONWMHY 060OUKM.

3apavite cnepyowme NnapameTpsl: OBerT - MNapameTpel o0onouek:

T Y— DI = 8§ E

e TonwwmHa: 0.02;
e 3JkcueHTpucutet: 0.5;

Haxxmute NMpuMeHnTb.

3anyck pacuéma
Pexir - HacTpofk pacdeTa

1. 3apanTte TMN 3aga4m, KOTOpPYO TpebyeTcs pewwunTb.

A9 <£IH =
Ha naHenn koMaHa BbibepuTe MOAyNb HacTpOeK pacuéTa t%ﬂ % X R
(Pexkum — HacTtpoiiku pacuéra, Hactporiku pacuéra —
MoTeps ycToumsocTy, MoTeps ycronunsoctn — O6me). HaCTpoitiar pacyeTa - MNoTeps yoToiuieacTH

Sl Lo e bl
B none Yucno dopm notepu ycroitumsocTu Beeaute — 3. t ' - | A

.

OcTanbHble NapaMeTpbl OCTaBbTe MO YMONYAHMIO. &

MoTepA YCTORYMBOCTI - OOLWKe

& )

Haxmute Mpumenntb. Haxxmute Havatb pacuer.

2. B nossuBlweMcsa okHe BbibepuTe UPEKTOPUIO, B KOTOPOW
OypeT coxpaHéH pe3ynbTaT, M BBEAMUTE Ha3BaHMe danna.

B cnyyae ycnewHo npoBeféHHOrO pacyérta B KOHCoOMM 0TobpasuTcs coobueHue: “Calculation finished
successfully at "date” "time".

AHanus pesynbsmamos

1. CpaBHuTe NoMyYeHHble pe3ynbTathl.
MNepsble Tpu KO3IPDULMEHTA KPUTUUYECKOM HArPY3KU BbIBOAATCS B KOMaHAHYIO CTPOKY.

KoMaHAHaA cTpoka B X

Start eigensalver... &
Stop eigensolver.

load multipliers{1) = 72.5865

load multipliers{Z) = 159.28

load multipliers{3) = 292,571

Calculation finished.

Calculation finished successfully at 2014-04-15 12:16: 25

Fidesys:=
L
4 | 3

I'HL}{uMaHn.bl m Oumbrn /| Wcropus /
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CpaBHMTe NoslydeHHble pe3ynbTaTbl C pe3ynbTaTaMu, NpUBEAEHHBIMU B Tabnuue:

N2 | Teop.3Ha4YeHue FIDESYS

1 72.260 72.5865 0.45%
2 164.835 159.28 3.37%
3 293.040 292.571 0.16%

2. OtkponTe dann c pesynbTraTaMu. ITO MOXHO CAENaTb TPEMS CNOCOBaMM.
e Haxmute Ctrl+E.
e B rnaBHom meHo Bbibepute PacueTr — OTKpbITb pe3ynbTaThl.
e Ha naHenu koMaHpg Bblbepute Pexxum — Pesynbtatbl. Haxkmute OTKpbITL pesynabrar.

PesKM - Pe3ynbTaTkl

AP <IH =
| | By % | Q

1. B nossuBlueMcs okHe Fidesys Viewer otobpasute dunbtp JecdopMuMpoBaTb NO BEKTOPY.

B9 RORIL S

Aepeso ofberTos NedopMKMpoBaTE No
| BEKTODY

2. B nosgeuswemca punstpe OedopmupoBaTh No BeKTopy BO Bkiaake CBoOMCTBa Bbibepute ciepyowme
3HaYeHusa noneu

o Bektopa: Moga 1: lMepemelneHune
e MHoxuTenb Macwraba: 0.1

3. Otobpasute lNepemMewerHna ong moabl 1.

Ha naHenu MHCTPYMEHTOB YCTAaHOBUTE CieAYyOLWINE NMapaMeTpbl:

< Moga 1: MNepeMeLleHna - !C‘,rr-ir-ia *! |

YpnoctoBepbTechb, 4TOo B OkHe Koadg.3anaca otobpasmncs MCKOMbIM MNepBbii  KO3OPUUMEHT KPUTUYECKOM
HarpysKku.
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6. [lpocMoTp pesynbTaTa

B pe3ynbTaTe oTobpasutca aecopMmupoBaHHoe Teno. [1ns Toro, YTobbl NOCMOTPETb HAYaIbHYO MOLEb, MOXHO
HaXaTb Ha 3Ha4ok ® panoM C 3TOM Mofenbio B AepeBe 06bLEKTOB. Ha KapTuHKe Huke npenctaBieHa
nehopMMpOBaHHAs (CNOWHAs cepast 3a/IMBKA) U UCXOAHAs MoLenb (C noneM pacnpenenexus MepemelleHui

ang mogabl 1).

[epean olibesros & x| O sasket el X -

B b ) ' Tewiel NENHOPEEE R AR RenderViowl © B 0§ %
@ @] 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 ¢wunbrpe Oedopmuposatb no BeKkTopy BO Bkagke CBoicTBa Bbibepute cneaylollee  3HayeHue
nong MepemeleHnaana Moapl

e Bekropa: Moga 2: lNepemelyeHue
e  MHoxuTenb Macwraba: 0.1

8. Otobpasute NepemelneHuns gng moapl 2.

Ha naHenu MHCTPYMEHTOB YCTaHOBUTE CNefyroLMe NapaMeTpbi:

[ SR neovenem oz Bl e S | EE—

YpooctoBepbTecb, 4To B OKHe Koad.3amaca otob6pasmncs MCKOMbIA BTOPOWM KO3I(POUUMEHT KPUTUYECKOM
Harpysku.
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9. TllpocMoTp pesynbTaTa

10. AHanormyHo otobpasuTte lMNepemelLeHns ong moabl 3, ybeamence, 4to B okHe Koad.3anaca otobpasuncs
TPEeTUi MCKOMBIN KOSPDULUMEHT KPUTUUECKOMN HArPY3KM.
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11. Otobpasute 3D-Bua Mogenu (06onouka C TONWUHOM). [Ins 3TOro KNAMKHUTE MbIWbIO MO HA3BaHUHIO
ncxopaHoro daina B aepese 06bekToB. [locsie 3TOro HaXKMKUTE B CTaHAAPTHOW CTpoKe KHomnKy 3D-Bua.

T " Fidesys Viewer 1.0

ﬁ@@i@m@ﬂ:@htw?]wuu
ﬁg W 1ot | @ Crnowran amvexa = ﬁ.w
[RER Ll BT

ﬁ builtin:

& X | Maer 21X | 4|

@ W Aedopmposats no sextopy3

HomkeH oTkpbITecs Garn *_3D.pvd ¢ 3D-n3o0b6paxkeHnem obonouku. K atomy dainy Takke MOXHO NPUMEHATb
pasnnyHblie GUALTPbI M MPOCMATPUBATL AedhOPMMPOBAHHDLI BUA.

BbibpaB B fepeBe 06bekTOB HOBbIN dan example_3D.pvd otobpasute gng Hero Gunbtp AedopmupoBaTtb no
BEKTOPY CO CNeAyLWMMU 3HAYEHUSIMU NONe:

o Bektopa: Moga 1: [MepemelneHune
e MHoXuTtenb Macwraba: 0.1

Ha naHenu MHCTPYMEHTOB BHOBb YCTaHOBUTE Cieayowme napaMeTpbl ond D.eq)OpMMpOBaHHOFO Bunaa:

< [MepemMelleHa 4nA Model 1 j |2 ;I Kozd. 3anaca: I?z. 5865 ‘“Iﬂnsepmnnb ;I

Ha akpaHe oTo6pa3utca nepsas hbopma notepu yCToiMuMBOCTH, HO 0607104Ka ByAET OTPMCOBAHA C TONLUMHOMN.
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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

s e %o | ¥

|r|m-.u; wes (HEKATHE ESC OYHLLIBET TEKCTOBOE NOAE) |

Bexropa  Mogo 1: Mlepewewenin
MHOKHTENS r %
macimatia (0.1 |

&F [lns aBTOMaTUYECKOro NPUMEHEHUSI USMEHEHWUIA BCEX PUNBTPOB HAXKMUTE HA COOTBETCTBYHOLLYIO KHOMKY
ABTOMaTMYECKM NPUMEHSATb U3MEHEHUSA HA NaHEeNN KOMaHA,

12. BbirpysuTe YAC/IOBbIE AaHHbIE. 2]
B rnasHoM MeHio Bbibepute @aitn — COXpaHUTb AAHHBIE rouoew |5

nmbo Haxxmute Ctrl+S. Beegute nma daiina (bopmat *.csv), I Weroms3osaTs HaydHble oBo3HaueHIS

ocTaBbTe Mo ymonyaHuio. Haxmute OK. B nossmBiemMcs okHe I™ 3anucwisats Bce spenerHble wari

Bbl6epMTe w II'Icne AEHHEDK ;I

e 0O6bepuHeHue nonei: None gaHHbIX

CoxpaHéHHbIN dann npencrasngeT cobor 0bbiyHYO Tabnmuy
UMCNOBLIX AAHHbIX, KOTOPYK MOXHO OTKpbITb N06bIM

TEKCTOBbIM PeaKTOPOM.
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Ucnonv3oeaHue KoHconbHO20 UHMepeiica

MocTpoeHune reoMeTpum, reHepaumio CETKM, 3a4aHNe TPAHUYHbIX YCNOBUA M MATEPUANIOB MOXHO BbIMOMHUTb C
MCNONb30BaHMEM KOHCONbHOro MHTepdenca. Huxke npuBedéH Kog Nporpammbl, NO3BOMSKOWMIA BbINOAHUTb
Warn OMNWCAHHOTrO Bblle PYKOBOACTBA, HEOOXOAMMO TONbKO CaMOCTOATENbHO YyKa3aTb MOJIHbIA NyTb W
Ha3BaHue coxpaHsiemoro gaina.

Mpumep pabouero ckpunta (dann coxpaHsietca 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"

pEeAAKTOp XypHana. B nosBMBLIEMCS OKHE B IMaBHOM MeHI0 BbibepuTe Maitn — OTKpbITb U OTKPOWTE

E Takke MOXHO 3anyctutb dann Example 6 Stability 3D _Shell.jou, BbiOpaB Ha NaHenn WMHCTPYMEHTOB
TpebyeMmbli ann xypHana.
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AHanu3 cob6cTBEHHbIX YacToT (06LEMHAA Moaenb)

NAFEMS Selected Benchmarks for Natural Frequency Analysis “Simply Supported "Solid" Square Plate”, Test No

FV52.

PewaeTcs 3aga4a 0 HaXOXAEHMM COOCTBEHHbIX YACTOT KBa,ﬂ,paTHOﬁ NNaCTUHKMN.

reOMeTpVI‘-IeCKaﬂ MoA4eNb 3a4a4u U CEeTKa NpeacTtaB/ieHbl Ha PpUCYHKE.

Pasmep nnactuHkn 10 M x 10 M x 1 M.
Pebpam HUXHER rpaHu NAACTUHKM
3anpelweHo nepeMelleHve BAONb Ocu  Z
Mapametpobl Matepmana E = 200 [Tla, v = 0.3,
p = 8000 kr/m>.

TpebyeTcs CpPaBHUTb
cobcTBeHHble yacToTbl € 4 no 10.

HeHynesble

lMocmpoeHue modenu

1. Cospaiite NNacTuHKy.

Ha naHenn KkomaHg BbibepuTe MOAYNb MNOCTPOEHMS OOBLEMHOM
reometpun (Pexum — leometpus, Obvekt — O6bEM, [evictBue —
Cospathb). U3 crnmucka reoMeTpuyeckmnx NPUMUTUBOB
BbibepuTe Mapannenenunep, 3anavite pasmepbl 610kKa:

e X (wwupuHa): 10;
e Y (BbicoTa): 10;
o Z(rnybwuHa): 1.

HaxmuTe NMpuMeHuTb.

lMocmpoerue cemku

TpebyeTca nocTpouTb CeTKy M3 8*8*3 nNUHelHbIX rekcasgpanbHbIX
3N1EMEHTOB, KaK NOKAa3aHO Ha PUCYHKe C MOCTAHOBKOM 3a4auMn.

1.Ha naHenu komaHpg BblbepuTe MOAYNb MOCTPOEHUS CETKM Ha
kpuBbiX (Pexxum — Cetka, Obvekt — Ha Kpusbix, [eictBue —
MocTpoeHue ceTkwm).

YKaxute cTeneHb U3MenbyeHUs CeTKU:

e Bbibop kpuBbix: 1234567 8 (4epe3 npobenbl);

e Bbibepute cnocob noctpoeHus ceTku: PaBHOMEpPHO;
e Bnibepute napametpbl pasbueruns: UHTepBan;

e VHTepBan: 8 (CM KapTUHKY).

Haxxmute NMpuMeHnTb.

Pexum - MeoMeTpuA

AT <£TH <
P& x| a
S IraRar 1~
¢ A

AeiicTere - Co30aTh

m A s e R B
@ & ¥

Pexum - CeTKa

LAP<T
= B X

OOBeKT - Ha KpHBbRX

e
Y =R
il

JeiicTene - MoCTPoOEHNE CETKM

=
it

& =
+ b

) ? 2B X O

1+
100
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2. Ha naHenu KoMaHfn BblGepUTE MOAYNb MOCTPOEHUS CETKM Ha
kpuBbiX (Pexum — Cetka, O6bekT — Ha kpuBbix, [leicteue —
MocTpoeHue ceTkwm).

YKaxuTe cTeneHb U3Mesib4eHns CETKM:

e Bbibop kpmBbix:9 10 11 12 (4yepe3 npobenbl);

e BbibepuTe cnocob noctpoeHus cetkun: PaBHoMepHo;
e Bbibepute napametpbl pa3bueruns: UHTepBan;

e WHTepsan: 3.

Haxxmute NMpuMeHnTb.

3. Ha naHenn «komaHp BbibepuTe MoAy/lb  MOCTPOEHMS
obbvémHON ceTkn (Pexxum — Cetka, O6bekT — O6GbeMHas,
Hevictene — MocTpoeHue ceTKM).

e Bbibepute 06bEMbI (YkaxkuTe mx ID): 1 (unm komaHpow
all);

e Bnibepute cxemy nocTpoeHus ceTku: ABTOMaTUYECKM.

HaxmuTe NMpuMeHnTb CXEMYy.

Haxmute MocTpoutb ceTky.

Pexum - CeTa

-
& &

<1

1
|

s\l

KT - Ha KpuBeb

>[N

e
Q
L
+

5 > @
F= ¢

Jeiictene - MocTpoeHWE CETKM

0O
v

24

B | B

Pexum - CeTka

¢ Vi )

t=0
&

& &

OfkekT - ObbeMHanA

i
Q
i
+

5+ @
jui
>~

0L

Jeiictene - MoCTpoeHUE CETKM

IRl g

M B e

>
f
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3adaHue 2paHu4HbIX ycaosuii
1. 3akpenute pé€bpa HWXHEeN rpaHKU B HanpaBneHun Z.

Ha naHenu komaHpg, Boibepute Pexxum — paHUYHbIE YCNOBUS,
O6vekt — MNepeMelwenune, [enctene — Cos3partb. 3apaliTe
cnepyolme napameTpbl:

e ABTOMatMyeckoe npucsoenue ID;

e Cnuncok obbvekToB: Kpueas;

e |ID obbekToB: 5 6 7 8 (Yepe3 npobensi);
e CrteneHu cBobogpi: Mo Z;

e BennuuHa: 0.

Haxmute NMpumeHuTb.

3adanue mamepuana u muna 3nemMeHma
1. Cosparite Matepwman.
Ha naHenn komaHg BblibepuTe MOAOyNb 334aHUS CBOMCTB

maTepuana (Pexum — Marepuan, O6bekT — YnpaeneHue
MaTepuanamm). YkaxuTte uma matepuana Materiall.

FexumM - [paHnyHLIe YyCNoBKA

B =

%
~ @
&l &,

= ¥ R
OBbekT - NepemelLeHne

|4 W@ g &
Lig&|\DT |+
i 2 P P

Jeicrene - Co3nathk

)
N

Fexiam - MaTtepan

B =

~ @

&
% ar

= rli e
lNepeTalwmTte M3 NneBoOM KOMAOHKM Hapgnuce Matepuan lyka B = !
kKonoHky  CBoictBa  MaTepuana. 3ajaiTe  CNeOYOWME  rfpewr - YMPEBNEHME MaTEpMANaMA
napaMeTpbl:

S & & E
B —
e Mopynb HOHra: 2.1el1;
o Koadduument MNyaccona: 0.3;
e [lnoTtHocTb: 8000.
Haxmute MpumeHuTb.
J YnpaeneHue matepuanama 7 x
Ceoiicraa ™| Marepuan D VMAOPTMPOBaKHBIA MaTepmé
Moayns FOHra Material 1 1 ¥Yrnepoaucraa crans
Koadduument Myacc... Yraxume uMa Mamepua... Crane TOCT 4543-71
Moayns Nlame Pezuna
Moayne cagura Keenap
> Marepwan Myuu-PupauHa Twtau
* Mavepuan Bneliua-Ko MpywT
» Marepuan Mypuarana
? OpToTPONHEIA MaTepUan
> TpaHcBepransHo KI0Tp... CeoitcTea matepuana 3HaueHne
v Obwue v Material 1
MnotHocts v Marepwan lNyxa
Koadduument nocroRHH... Moayas KOura 2e+11
KoadpuumenT maccoso... Koadduument Myaccona 03
KoadduumeHT aemndup... v Obwwme
> MpouHocTe MaoTtHOCTL 8000
> MaacrmunocTs
o ¥noouHenwe T
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2. Co3pavite 610K 04HOrO TMNA MaTepuana.

Ha naHenu koMaHg BblbepuTe MoAynb 334aHUS  CBOMCTB
maTepuana (Pexum — bnoku, O6vekt — bnok, [elictBue —

[o6aBUTb CyWHOCTb B 6/10K).
3apanTe cnepylowme napameTpsbl:
e |D 6noka:1;
e Bbibepute obbekTbl, KOTOPLIE OYAYT 06BEAMHEHBI B BNOK:
O6béM;

e ID:1 (unn komanpom all).

Haxxmute NMpuMeHnTb.

3. [pwuceovite Matepunan 6noky.
Ha naHenn KkomaHg Bbibepute MoOAynb 33adaHMs  CBOWCTB
maTepuana (Pexum — bnoku, Ob6vekt — bnok, [elictBne —
3apatb matepuan).
3apaviTe cnepyowme NnapameTpsl:

e |ID 6noka(oB): 1;

e BbibepuTe U3 cnucka paHee co3naHHbIM MaTepuan:

Material 1.

Haxmute NMpumeHuTb.

4. TlpucsonTe TMN INeMeHTa.

Ha naHenn «komaHg Bblbepute MoAynb 3af4aHUsS  CBOWMCTB
maTepuana (Pexum — bnoku, O6bekT — bnok, [eictene — Tun
3NeMeHTa).

3apaiTe cnenyiolwme napaMeTpsl:
o |D 6noka(os): 1;

e BbibpaTb: O6bEMHOE TENO;
e [lopsnok: 1.

Haxxmute NMpuMeHnTb.

Pesiam - Bnokld

& &

Y%

O03EMTE CYLLH

Gnak;

Pz

(6 <&

Ri

Pexiam - Bnokla

@
&l &,

w1
2~

OEvekT - B

o |
o

=)
%

%

AefcTEME - 2383TE

MaTEpan

@
=

0%
(@ b

Pexla - Bnok

@
&l &,

=

%

an}

B &
(W <&

%®¥ wm v
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3anyck pacyéma Pexiim - HacTpoiiki pacyeTa

P <
%@

HacTpoliki pacdyeTta - MoganeHER aHanm=

13 8| = (Yt
2L 0.,

1. 3apanTte TMN 3agaum, KOTOPYO TpebyeTcs pewwunTb. l .

& &

t=0
Ha naHenu koMaHp BbiGepuTe MoAy/b HAaCTPOeK pacuéra (Pexum | g Id
— Hactpoiikm pacuéra, Hactpoikm pacyéta — MopanbHbliit
aHanus, MoganbHbii aHann3 — 06wme).

3apanTe cnepyoLmMe HaCTPOMKH:

e PasmepHocTtb: 3D
e Mntepsan: 20 - 250. MoganeEHEIA aHanMME - OaLLMe

Haxmute MpumMenntb. Haxkxmmnte Hauatb pacyér. .ﬁ

2. B noseuBwEeMCS OkHe BblbepuTe OMPEKTOPUIO, B KOTOPOWM
ByneTt coxpaHéH pe3ynbTart, U BBEAMTE Ha3BaHue danna.

3. B ciyyae ycnewHo npoBeaéHHOrO pacyéta B KOHCONM oTobpasutca coobuieHme: “Calculation finished
successfully at "date time", a Takke OyayT BbiBeAeHbl TpebyeMble 3HAYEHMS COBCTBEHHbIX 3HAYEHWUIA U
4acToT.

AHanus pesynbsmamos

1. CpaBHMUTE NONYYEHHbIE pe3ynbTaTbl B KOMAHAHOM CTPOKE C pe3ysibTaTaMu, MpMBEAEHHbIMU B Tabauue.

N2 NAFEMS FIDESYS

Value, Hz Value, Hz Error
4 51.65 51.68 0.1%
5 132.73 132.75 0.0%
6 132.73 132.75 0.0%
7 194.37 194.38 0.0%
8 197.18 197.19 0.0%
9 210.55 210.55 0.0%
10 210.55 210.55 0.0%

2. OTtkpoliTe dain c pe3ynbTaTaMu. ITO MOXHO CAENaTh TPEMS Cnocobamu.
e Haxmurte Ctrl+E.
e B rnaBHom MeHo Bbibepute Pexxum — Pe3synbtatbl. HaxkMuTe OTKPbITD NOCNEAHWI pe3ynbTar.

e Ha nanenu komaHp Bbibepute Pesynbtatbl. HaxxmMuTe OTKpbITL pe3ynbTaTthl.

3. OXHO NOCMOTPETb, Kak AedhopMUpyeTCs TeNo.

Ins storo Boibepute dunbTp OedopmupoBatb No BEKTOPY.
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[ERCEE e

NedopMKpoBaTe No I
| BEKTODY |

o Bekrtopa: CobcTBeHHOE 3HayYeHWe_# (# o3Hayaem Homep CO6CMBEHHO20 3HAYEHUS);

e  MHoxuTenb MacwTtaba: 700.

B pe3ynbTate oT06pazuTcs AedopMupoBaHHoe Teno. [11s Toro Y4Tobbl NOCMOTPETh HavaNbHYH MO/E/b, MOXKHO
HaXaTb Ha 3HAYOK psaoM C @ 3TOM Mogenbld B [gdepeBe 06bekToB. Ha  KapTuHkax

HWXxXe
npeacrasneHa gedopmmpoBaHHas Mogesnb B 3aBMCMMOCTH OT COOCTBEHHOrO 3HAYEHMUSI.

4 cobcTBeHHas gopma 5 cobcTBeHHas dopma

& T

6 cobcTBeHHas popma

7 cobcTBeHHas ¢dopMma

e B

8 cobcTBeHHas dpopMa

9 cobcTBEHHas dpopMa

&y -

— , 161 -
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10 cobcTBEHHasa Gpopma

-\

Ucnonv3oearue KoHCoNbHO20 uHMepgeiica

MocTpoeHne reoMeTpun, reHepaumio CETKM, 3a4aHNe TPAHUYHbIX YCIOBUIA M MATEPUANIOB MOXHO BbIMOMHUTb C
MCMONb30BaHMEM KOHCONBHOTO MHTepdeica. Huxke npuBeféH KoOA MpOrpamMmbl, NMO3BONSAKOLWMIA BbIMOAHUTL
WarM OMMCAHHOTO Bbile PYKOBOACTBA, , HEOOXOAMMO TONbKO CaMOCTOATENbHO YKa3aTb MOJHbIA NYTb M
Ha3BaHue coxpaHsiemoro daina.

Mpumep pabouero ckpunta (bavin coxpaHsietca B Di/Fidesys/example.pvd):

reset

set node constraint on

brick x 10 y 10 z 1

curve 1 2 3456 7 8 interval 8

curve 1 2 345 6 7 8 scheme equal

curve 9 10 11 12 interval 3

curve 9 10 11 12 scheme equal

volume 1 scheme Auto

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 1

analysis type eigenfrequencies elasticity dim3
eigenvalue find 10 smallest

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

penakTop XypHana. B nossuBLIEMCS OKHe B raBHOM MeHH0 BbibepuTe MPaitn — OTKpbITb M OTKpONTE

E Takxke MoxHO 3anyctutb dann Example_7 EigenValues_3D.jou, BbibpaB Ha MaHenu MHCTPYMEHTOB
TpebyeMbli ain xxypHana.
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AHanus cobcTBeHHbIX YacToT (060n104eYHas Moaenb) 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 HaxoXAeHWM COOCTBEHHbLIX 4aCTOT KBa,D,paTHOVI
MNaCTUHKMN.

Pasmep nnactmHkn 10 M x 10 M, TonwmHa 0.05 m. Bcer nnactuHke
3aMpeLLeHo nepeMelleHmne Baob oce X U Y v BpalleHMe BOKPYr OCH
Z. BceM pébpam 3anpelleHo nepemelleHne Boonb ocn Z. Pébpam AB u
CD s3anpelueHo BpauieHue Bokpyr ocu X, pébpam BC u AD - Bokpyr
ocu Y. MapameTtpbl MaTepuana E = 200 IMa, v = 0.3, p = 8000 kr/m>.

[>
o

TpebyeTcsa cpaBHWUTb COBCTBEHHbIE YacTOThI C 1 no 8.

lMocmpoeHue modenu

1. Cospaiite NNacTuHKy.

Ha maHenu komaHpg BbibepuTe MoAynb NOCTpoeHus 06béMHON reomeTpumn (Pexxum — [eometpus, O6bekT —
MNosepxHocTb, Oenctene — Cospats).

M3 cnncka reoMeTpruyeckux NnpuMUTMBOB BbibepuTe MpaMoyronbHuK. 3afanTe pa3mepsbl 61oka:

e LUunpuHa: 10;
e PacnonoxeHue: Z-nnockocTb.

HaxmuTe NMpuMeHuTb.

PexKM - MeoMeTpHA

L9 < FPH <
| By % &
- Mo

ObbekT

NSRS NI

BEPXHOCTb
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ﬂocmpoeHue cemKu

1. TpebyeTca nocTpouTb CETKY M3 32*32 NUHENHbIX
KBaApaTHbIX 3/1EMEHTOB, Kak MOKa3aHO Ha pUCYHKe C
NMOCTaHOBKOM 334auM.

Ha naHenu komaHpg BbibepuTe MOAY/b MOCTPOEHUS CETKMU Ha
kpubix (Pexxum — Cetka, O6bekT — Ha kpuBbIx, JevictBue —
MocTpoeHue ceTkm).

YKaxuTe cTeneHb U3MesbYeHUs CETKU:
e Bbibop kpuebIX: all;
e BbibepuTe cnocob noctpoeHus cetkm: PaBHoMepHO;
e BbibepuTe napametpbl pazbuenus: NMHTepean;
e WHTepBan: 32 (CM KapTUHKY).

HaxmuTe NMpuMeHuTb.

Haxxmute MocTpouTb ceTky.

2. Ha naHenn koMaHg BblbepuTe MOAY/b MNOCTPOEHMUS
NnoBepxHOCTHOM ceTku (Pexmum — Cetka, O6bekT —
MoeepxHocTHas, [elictBue — MocTpoeHue ceTkm).

e Bbibepute 06bEMbI (YkaxkuTe mx ID): 1 (unm komaHpom
all);

e Bnibepute cxemy noctpoeHus ceTku: ABTomMatTmyeckas.

HaxmuTe NMpuMeHnTb CXEMY.

Haxmute MocTpouTtb ceTky.

Pexum - CeTka

e N

-
o

@
& &

<1

17
]

KT - Ha

KPHBBIX

>N

e
Q
L
+

1

F o ¢

=
H
25

il

cTene - [1

OCTPOEHHWE CETHH

beel
e

L

?

4

x

Pexm - CeTKa

t=0 Mg
E /?\
OOwekT - MNoBepXHOCTHAA

i
Q
i
+

OCTpOEHKWE CETKH

2

2

il
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3adaHue 2paHu4HbIX ycaosuii

1. 3akpenuTe BCIO NAACTUHKY B HanpasneHuax X u Y, a Takxke PeshM - TpaHHUHblE YCNOBMA

BOKpYr Z.
& P =

Ha naHenu komaHpz Bbibepute Pexum — [paHUYHblE YCNOBUS,

~ @

N t=0 o
O6bekT — lMepemeluenne, Oencteue — Co3aate. = iy Q
3agaiiTe cnepylowme napamMeTpbl: O6uexr - MNepemellietne
IR(EET Wy
e ABTOMaTtuueckoe npucsoeHue ID; =| = — ﬂg ‘*‘
e Cnucok obbekToB: Y3en;
’ v @ = c
e |D obbekToB: all; == || = m = 'H"
e (CreneHu ceobogpl: Mo X, Mo Y n Bokpyr Z;
e Bennuumnua: 0. E a

Aeiictemre - C
HaxmuTe NMpuMeHuTb.

T

|

R

2. 3akpenuTe BCe pEbpa B HanpaBneHun Z. h ﬁ

Ha naHenu komaHpg, Bbibepute Pexxnum — IpaHuyHble ycnoeus, O6bekT — Mepemewenue, Oevicteue — Co3aartb.
3apanTe cnegylolwme napameTpbl:

e ABTOMaTtuuyeckoe npuceoeHue ID;
e (Cnmncok obbekToB: Kpusble;

e |D obbekTOoB: all;

e Crenenu cBobopapl: o Z;

e BennuuHa: 0.

HaxmuTe NMpuMeHuTb.
3. 3akpenute pébpa AB u CD Bokpyr X.

Ha naHnenu komaHp Bbibepute Pexum — IpaHuuHble ycnoeusi, O6bvekt — lMNepemewenune, [eiictBue —
Cospartb. 3apavite cnefylolimMe napameTpbl:

e ATOMaTtuuyeckoe npuceoeHue ID;
e (Cnmcok obbekToB: KpuBble;

e |D obbekToB: 2 4 (4epe3 npobensl);
o (CteneHu ceobopbl: Bokpyr X;

e Benunuuna: 0.

Haxxmute NMpuMeHnTb.
4. 3akpenute pébpa BC n AD Bokpyr Y.

Ha naHenu komaHp Bbibepute Pexum — IpaHuuHble ycnoBusi, O6bekt — lMNepemewenue, [eiictBue —
Cospartb. 3apavite cnefyolimMe napameTpsbl:

e ABTOMatMuyeckoe npucsoeHue ID;
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e (Cnmcok obbekToB: KpumBble;

e |D obbekToB: 1 3 (4epe3 npobensbl);
e (CteneHu ceobopbl: Bokpyr Y;

e Benuuuna: 0.

Haxxmute NMpuMeHnTb.

3adaHue mamepuana u muna 3nemMeHma

1. Cosparite Matepwman.
Pexaam - Matepian

Ha naHenu koMann BbibepuTe MOAyNb 33a4aHMS CBOWCTB l .
maTepuana (Pexmm — Matepuan, O6vekt — YnpaBneHue

& PH =

MaTepuanamm). =
prera) =ML RIS
OBLEKT - ¥MpSENEHWE MaTEKMANSMI

MepeTalwmte M3 NeBOM KOMOHKM Haanucb MaTepuan lyka B ’;h Q G i i=
konoHky CBoMcTBa MaTepuana. 3apaiTe  Clepylowue

napametpbl:

Ykaxute nmsa matepuana Materiall.

e Mopynb HOHra: 2.1el1;
o Koadduument MNyaccoHa: 0.3;
e [lnoTtHocTb: 8000.

HaxmuTe NMpuMeHuTb.

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
> Mipou i~ Materiall i
| 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. Co3pavite 610K 0OHOrO TMMNA MaTepmana.
Pexm - Enokad

Ha naHenn komaHp BblbepuTe MoAynb 3a4aHWs CBOWCTB
maTepuana (Pexum — bnoku, O6vekt — bnok, [eicteue —

@
& &,

T =<
[o6aBUTb CyWHOCTb B 6/10K). t=0
E F Q
3apanTe cnepylowme napameTpsl: OBveia - ENoK
e D 6noka: 1; g I Q @
e Cnucok cywHocTen: [ToBepXHOCTb; * g
e ID:1 (unu xomaHpon all). AeicTeME - A003EMTE CYLUHOCTE B GNokK
Haxxmute MNpumeHUTb. h Q. g ﬂ a
o B8 s R E

3. [pwuceovite Matepunan 6noky.
PesrM - BNokK

Ha nawenn «komaHa Bbibepute ™MOAynb 33a4aHUS  CBOMCTB
matepuana (Pexum — Bnoku, O6bekt — Bnok, [eicrene — ' q a‘n =
3apaTtb MaTtepuan).
t=0 S
e
3apanTe cnepyllime napameTpsl:
OEtekT - BRok
e |ID 6noka(os): 1; I * g @
e BbibepuTe 13 cnucka paHee CO34aHHbIA MaTepman: $

Material 1. JeRcTEME - 3a4aTE MaTEepMan

Haxmute MpumeHuTb.

°Q W
SEJLY

@ &b
Y
% &
3

4. TlpucsonTe TMN INeMeHTa.

Ha naHenu «komaHp BbibepuTe MoAy/Ib  33JaHMA  CBOWCTB  PexgiM - EnokM
maTepuana (Pexum — bnoku, O6vekt — bnok, Oericteue — Tun

3NeMeHTa). l . dg a‘ =
3afaifTe cneayowwme napameTpbi: tl%ﬂ u % —}c::i—

e ID 6noka(os): 1; OALeKT - Bnok
o Kareropus: O6onouka;
e [opapok: 1. g

AefcTEME - TN 3NEMEHTS

Haxmute NMpuMeHUTb.

(=)
Q
_:g(_
» ¥ wm pEHE
&l

W <&
¥
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3adaHue moawjuHbl 060/104KU

. Pexaam - Bnoki
1. 3apanTte TONWMHY 060OUKM.

Ha naHenu komaHp BbibepuTe MOAynb 3a4aHWsi  CBOMCTB '

< G <
matepuana (Pexxum — bnoku, O6bekT — MNapaMeTpbl 060104€K). t=0 u %

= * |

3apavite cnepyowme NnapameTpsl: CErekT - NapamaTpel odonoue;

e [D6noka:1; I Q * ; @'

e TonwumHa: 0.05;
e 3JkcueHTpucutet: 0.5.

Haxxmute MpuMeHnTb. Peziar - HacTpoik pacyeTa

3anyck pacyéma l . g n =

t=0 w1
=
1.3apante TMN 3a4a4m, KOTOPYHO TpebyeTcs pewmnTb. = u I D‘

HacTpoikid pacyeTa - MoganeHER SHaNW=

& &

Ha maHenu koMaHz Bbibepute Moaynb HacTpoek pacyéta (Pexum T
. . , N o O e | Y

— Hactporikn pacuérta, Hactpoiku pacyéta —MopanbHbii | = || + @ |o|

aHanus, CobcTBeHHble yacToTel — Obwue).

OcTaBbTe BCe NapaMeTpbl MO YMOMYAHMIO.

MoAaneHLI aHanKs - OEwme

b | | £

Haxmute NMpumeHuTb.

Haxxmute Hauvatb pacuér.

2. B noseuBlemcs okHe BblibepuTe AMPEKTOPWIO, B KOTOpOW OyaeT COXpaHEéH pe3ynbTaTl, U BBeAuTe
Ha3BaHuWe darina.

3. B cnyuyae ycnewHo npoBefEHHOro pacyéta B KOHCOAM 0Tobpa3utca coobueHue: "Calculation finished
successfully at "date” "time", a Takke 6yayT BbiBeAeHbl TpebyeMble 3HAYEHMS COOCTBEHHbIX 3HAYEHUM U

4acCToT.
 KoMaHOHaR cTpoka
R e
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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AHanus pe3yibmamoes
1. CpaBHuUTe NoNyyYeHHble pe3ynbTaThl C pe3ynbTaTaMu, MPUBEAEHHBIMU Ha PUCYHKE.
OTkpovite dain ¢ pesynbTataMu. 3TO MOXHO CAeNaTh ABYMS CNocobamu.
e Haxmute Ctrl+E. Pexim - PesyneTaThl

e B rnaBHoM MeH10 BbibepuTe Pexxum — Pesynbrarbl.
HaxxmuTe OTKpbITb NOCNEAHUIA pe3ynbTarT. l '

t=0 ]
2. MOoXHO NoCcMOTpeTb, Kak aedopmupyetcs Teno. Oasa storo = H % 'E?i' Q

BbiGepuTe dmnbTp JedopMupoBaTbh No BEKTOPY.

B0 BOAL S 2

Aepeso ofberTos NedopMKMpoBaTE No
| BEKTODY

Bo Bknanke CBOMCTBa yCTaHOBUTE ClefytoLLMe NapaMeTpsl:

e Bekrtopa: Mopa 1 (2.38l'u): MNepemeleHwe;
e MHoxuTenb MacwTaba: 200.

B pe3ynbTate oTtobpasutca aedopmMmnpoBaHHoe Teno. ns Toro 4tobbl MOCMOTPETH HAYabHYH MOLENb, MOXHO
HaXaTb Ha 3Ha4oK ® pangoM C 3TOM Moaenbio B iepeBe 0ObEKTOB.

3. Otobpasute 3D-Bug mopenu (obonouvka € TOAWMHOM). [Ins 3TOr0 KAMKHUTE MbIWb MO HA3BaHMUIO
ucxopHoro danna B aepese 06bekToB. [1oc/ie 3TOro HaXXMUTE B CTaHAAPTHOM CTPOKe KHOMKY 3D-Bua.

HomkeH oTkpbITbcs Garin *_3D.pvd ¢ 3D-u3obpaxeHnem obonouku. K sToMy dariny Takke MOXHO MPUMEHSTb
pasfnnyHble GUALTPbI M NPOCMATPUBATL AehOPMUPOBAHHBIN BUS,
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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

Ucnonb3oearue KoHCoNbHO20 uHMepgelica

MocTpoeHne reoMeTpum, reHepaumio CETKM, 3a4aHNe TPaHUYHBIX YCTOBUIM U MaTEPUANOB MOXHO BbINOMAHUTb C
MCNONb30BAHWEM KOHCONbHOrO MHTepderica. Huxe npuBenéH Koh MporpaMMbl, MO3BONSIOWMIA BbINOAHUTb
WarM OMUCAHHOrO Bbile PYKOBOACTBA, , HEOOXOAMMO TONbKO CaMOCTOATENbHO YKa3aTb MOMHbIA NYTb M
Ha3BaHue coxpaHsiemoro ¢aina.

Mpumep pabouero ckpunta (bavin coxpaHsetca 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

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+l11l
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
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block 1 material 'Materiall’

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’

MHCTPYMEHTOB PefaKTOp XypHana. B noseuBweMcs OkHe B rMaBHOM MeHK Bblbepute dain —

E Takke MoxHO 3anyctutb awn  Example 8 Eigenvalue_3D Shelljou, BbibpaB Ha naHenu
OTKpbITb 1 OTKPOMITE TPebyeMbI dann XxypHana.

3apava TennonpoBoaHocTU (06bEMHaa Moaenb, pabota ¢ AByMA 610KamMu)

PaccmatpuBaetcs TpéxMepHas 3agada O NonoM LMAMHAPE, CAENaHHOM U3 ABYyX z &
MaTepuanoB, Ha BHYTPEHHIOK M BHELLUHIOK MOBEPXHOCTb KOTOPOro AencTByeTt Re
KOHBEKLLMS. Rm
Ri
leoMeTpuyeckas Mofenb 334a4M NPefCTaBAeHa Ha PUCYHKAX: .

p p pucy Material
BHyTpeHHuI pagmyc umnmnHgpa Ri= 0.30 m, cpegHuii pagmyc umnuHapa (B mecre 1 2
cMeHbl MaTepuana) Rm = 0.35 M, BHewWHUI pagmyc uunamHapa Re = 0.37 m. -
Ha BHyTpeHHel NOBEPXHOCTM  UMAMHApPA NPOUCXOAMT  KOHBEKTWUBHbIN
TennoobMeH ¢ Temnepatypon BHewHen cpepbl Ti = 70 °C u kosadduumeHTom hj =
150 B1/M*/°C. Ha BHellHell NOBEPXHOCTU LMAMHAPA NPOUCXOAUT KOHBEKTUBHbIN C\
TENN00O6MeH C TeMnepaTypoi BHewHel cpenbl Te = -15 °C n KoapdMLMEHTOM he \H_\L =
200 BT/MZ/OC. \\____L L _,.f"/
MaTepuanbl  SBNFTCS  M30TPOMHbIMU.  KO3pPUUMEHT  TennonpoBOAHOCTU /’f-k THT™
maTepnana N21 Vi = 40 Bi/(m -°C). KoaddPuumeHT TennonpoBOAHOCTH g T )

al
maTepuana N2 V2 = 20 Br/(m -°C). I HENES( T
|+ ] -
KpuTepuit npoxosxaeHus TecTa: a (:JLE )
B Touke (0.3;0;0) Tennosoi notok @ = 6 687 B1/M? ¢ TouHocTbio 1 %. \ —
“——_______—//
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lMocmpoeHue modenu

1. CospaiiTe nepsblit LUAKHAP.

Ha naHenu koMaHg Bbibepute MoAynb NOCTPOEHUS OOBLEMHOMN
reometpun (Pexkum — FNeometpus, O6bvekT — O6BEM, [leiicTBue
— Cospatb). M3 cnucka reoMeTpuyeckux  MNpUMUTUBOB
BblOepuTe Unnuuap. 3agarite pasmepbl ULMAKHAOPA:

e Bbicota: 0.01;
o Kpyrosoi;
e Papguyc: 0.3.

Haxxmute NMpuMeHnTb.

2. Cospaiite BTOPOM UMAMHAP.

Ha naHenn komaHg Bbibepute MOAynb MOCTPOEHUS OOLEMHOM
reometpumn (Pexxum — Feometpus, O6bekt — 06bEM, [eicTeue

— Cospatb). M3 cnucka reoMeTpuyeckux MNpMMUMTMBOB
BblbepuTe Umnnuupp. 3aparite pasmepbl LMAUMHAOPA:

e BbicoTa: 0.01;
e Kpyrosoi;

e Pagnyc:0.35.

HaxmuTe NMpuMeHuTb.

Pexum - MNeomeTpun

A9 <£PH <

s 1
s
<1

Siye

ML

ObbekT - ObkeM

PSS M xR

3. Co3paiite TpeTUit UMAUHAP.

| Aepeso & X
Ha naHenu komaHa BbiGepuTe MoOAy/b MOCTPOEHMs — TEKYWMA B MonHoe Aepeso it
06bvémHoM reometpun (Pexxum — Feometpus, O6bekT — .

06bEM, Hencteue — Coszpatb). ZE] cnmcka
reoMeTpuyeckux  MNpuMUTMBOB  Bblbepute Limnunap.
3apaviTe pa3mepbl LUIMHAPA:

e BbicoTta: 0.01;
o Kpyroso#;
e Papuyc:0.37.

Haxxmute NMpuMeHnTb.
B pesynbrate B pepeBe 00bekToB oTOOpasaATca Tpu

TOJIbKO YTO CO3AaHHbIX 06bekTa (Volume 1, Volume 2 u ’
Volume 3). >

ran 1}

» 'aTena

b ﬂ O&vemel
> w Velume 1 1
> P Volume2 2
> @ Volume3 3

. CeoBogHelE NOBEPXHOCTH
ff CeoBogHblE KpHBLIE
¢ CpoBogHele BEpLUMHEI
48 Matepuans

'@ Bnokwn

'S HauaneHele ycnosna
=/ 3aemcumoctw

< Mpynne

m MHomecTea

T Hactpolikn pacueta
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4. BbluTUTe NEpBbIi LMAUHAP U3 BTOPOTO.

Pexum - eoMeTpuA
Ha naHenn komaHa Bbibepute MoAynb NOCTPOEHUA

06bEéMHOM reomeTpun (Pexxum — lFeometpus, Ob6bekT — l . q g n =
06béMm, [leiicTBne — byneBbl onepauun).

t=0 H % e Q
M3 cnmucka onepaumii  Bbibepute BeluecTb.  3apavite = /1
cnepyrowme napameTpbl: O6LeKr - 06

e |ID obbema(oB): 2 (06bEMDI,M3 KOTOPbLIX ByayT w ¢ r * i g

BbIYTEHbI Apyrue 06bEMbI);

1

BEM

e Bbiyectb Tena (ID): 1 (06bEMbIKOTOpPLIE BYAYT ﬁ A
BbIYTEHDI);
o CoxpaHsTb OpUrMHanbI. JeiicTere - Nornyeckie onepawmm
A = ]
HaxMuTe MpuMeHuTb. [ x L=
5. BbluTuTe BTOPOI LMAUHAP W3 TPETLETO. 0 K Y

Ha naHenn «komaHg BblbepuTe MoOAynb MNOCTPOEHMS
06béMHOM reometpun (Pexxum — Feometpusa, O6bekt — O6bEM, [eiicTBue — Bynesbl onepauun). 13 cnucka
onepaumit BbibepuTe BbluecTb. 3apaiTe cnegyowme napameTpsbi:

e |ID 1en: 3 (06bEMBI, U3 KOTOPbLIX BYAYT BbIUTEHbI ApYyrve 06bEMBI);
e Bbiuectb Tena (ID): 2 (06bEMBI, KOTOpble BYAYT BbIUTEHBI);

e (CoxpaHsATb OpUTrMHanBbI.

HaxmuTe NMpuMeHuTb.

il G R
B pesynbrare B nepeBe 06bEKTOB 0TOOPA3ZUTCA NATb OOLEKTOB: ey suin T — =
Volume 1, Volume 2, Volume 3, Volume 4 1 Volume 5. Ypanute ” o

" o o MA
nepsble TpU Tena JIKHYB Ha HUX MPaBOi KHOMKOW MbIWN U
€pBbie TP €na, we y paBo onko v B Teomerpun
BbIOpaB MyHKT YOanuThb. > & Tens
hd ’ OBvemel

B nepeBe 06bEKTOB AOMKHO OCTaThCs ABa obbekTa: Volume 4 u > @ Volume4
Volume 5 > 3 Yolume 5 5

‘ CeoBogHBIE NOEEPXHOCTK

f- CeobogHbIE KpHEBIE

4 CeoBogHele BEpLUMHEI
4 Matepuane:

'ﬂ Bnokw

» &' Hawaneweie ycnosma

> 1 3asmcumoctu [:‘;?
3 Tpynnel

> H MuoxecTea

» &y Hactpoiikn pacueta
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6. CpacTtuTe nonyyeHHble 0GBLEKTHI. PEEa - SR i
Ha naHenu komaHp, BbibepuTe MOAYNb MOCTPOEHUS OOBLEMHONM reoMeTpun ‘ . d‘ W n =
(Pexknm — Feometpus, O6beKT — 06béM, HericTBue — |t=0

S B
O6vekT - OfbemM

> P

OTnevataTb/cpacTuThb).

M3 cnmucka onepaumi  BbibepuTe CpactuTb. 3ajavite  cnegywouwme @

napameTpbl:
¢ A

[JeicTere - OTNEYATATE/CPACTUTE

Haxxmute NMpuMeHnTb. @ A Sy x b=
® K ¥

e IDTen: 45 (06béMbI, KOTOpbIE BYaYT 0O6beaUHEHDI).

Pexm - CeTHa

Mocmpoexue cemku . & W n -
t=0
=~ B K| Q
1. Ha naHenu koMaHp BbibepuUTe MOAYNb MOCTPOEHMUS CETKM Ha KPUBbIX
(Peskum — Cetka, O6bekt — Ha KpuBbix, [eiicteue — MocTpoenne  O0FeKT - Ha kpuesi :
CeTKM). . @ | % * 51
YKaxuTe cTeneHb U3MenbYeHUs CETKMU: 4v H|A|—|+ <£
% kL ==

e Bnibop kpuBbix: all (ceTka 6yaeT nOCTpoeHHa BCeX KPUBbIX);
e Bbibepute cnocob noctpoeHus ceTku: PaBHOMEpPHO; Aedicrene - MocTpoenne ceTkn

e Bbibepute napameTtp noctpoeHus ceTku: MHTepBean; 2 2 B R H
e YkaxwuTe pasmep untepsana: 200.

L

Ed

HaxmuTe NMpuMeHuTb.

Pexum - CeTea

AP <£TH =
2. Ha naHenu KomaHg BbibepuTe MoAy/b NOCTPOEHUS 0GLEMHOM CETKM
(Pexxum — Cetka, O6bekT — O6béMHasn, [eiicteue — MocTpoeHue t%" @ 3R
CeTKM). 06bekT - O6bemHan
YKaxuTe cTeneHb U3MenbYeHUs CETKMU: .‘ @ % & e
o Bbibop 06béMoB: all (ceTka ByaeT nocTpoeHa Ha Bcex 06bEMaX); &0 A + ‘&’
e BbibepuTe cxeMy NOCTPOEHUS CETKM: MHOrorpaHHas. ¥ Fi

Jeicreune - NOCTpOEHHE CETKH

] ) G5 E 2 2 B ®
axmuTe MocTpouTtb ceTKy.
» @

5 IR

Haxmute NMpuMeHUTb CxeMmy.




r\?

CAE Fidesys — pykoBoacTBO nonb3oBatens (sepcus 2.0)

3adaHue mMamepuana u muna sziemeHma
1. Cospavite Matepman 1.

Ha naHenu koMaHp Bbibepute MOAynb 33adaHus cBocTB Matepuana (Pexum — Marepman, O6bekt —
YnpaBneHne matepuanamu).

Pescam - MaTepidan

LADP<LPH =
t=0 s 1r

= | I/ % 2K || &R
COEEKT - ¥MPaENeH1E MATEpMANaMM

WS S #E

Ykaxute umsi matepuana Material 1. [Nepetawute M3 neBOM KOMOHKM B pasgene TemnepaTypHble CBOWCTBA

Haanuch  KoadouumeHT TennonpoBoaHOCTM B konoHky CBoicTBa MaTepuana. 3apaiiTte cnepyiolime
napametpbl:

o KoadduumeHt TennonposogHocTu: 40.
Haxmute NMpumeHuTb.
2. Cospavite MaTepuan 2.
Ha naHenu koMaHp Bbibepute MoAynb 3adaHus cBOMCTB Matepuana (Pexum — Marepman, O6bekT —
YnpasneHne matepuanamm). YkaxuTe uma matepuana Material 2. MNepeTtawure 13 NeBoN KONOHKM B pasaene
TemnepatypHble cBoicTBa Hagnucb KoadduumeHT TennonpoBogHOCTM B KonoHky CeoicTBa MaTtepuana.

3apaiiTe cnepylowme napameTpsbl:

o KoadduumeHt TennonposogHoctu: 20.

HaxmuTe NMpuMeHuTb.
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F ' YRpannesse MaTepRaiass

| ® ¥YnpyrocTe Matenal 1 1 YrnepogucTan 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 TemnepaTypHue TPaHCBepoankH,.,

B TeMnepaTypHLe opToTponHue

KoadpuumenT yaensHoll Tennoe... L Materis 2 ] . - - ! - 1
E rial
Mznywarensman cnocobiMocTs N
= TeMnepatypHuie U30TponHbE
Koxcranta Crediana-Bonsumana Kosdwument Tennon - 20
| & Feomexannwa [Rospuunent TennonposoasocT Bl -
- | = Npeawatsr

3. Cospavite 610k 1.
A FPexlar - Bnok

Ha naHenu KkomaHa Bbibepute MOAyNb 3a4aHUs  CBOVCTB l .
maTepuana (Pexum — bnoku, Obvekt — bnok, [LevictBue —

[.06aB1Tb CyLWHOCTDb B GNOK). t=0

=

OEbEKT - Bnok

e |D 6noka:1; g

BbibepuTe 06beKThI, KOTOpble ByayT 06beaAnHEHDI B
610K: O6bEM; Aerctere - AofaeMTE CylWHOCTE B Bnok:

e ID:4. h q ﬂ a ‘E
Haxmute NMpumeHuTb. 'E ﬁ ﬂi R :§

Ha naHenu komaHp Bbibepute Momynb 3afaHus CBOMCTB maTepuana (Pexum — bnoku, O6bekt — Bnok,
HerictBue — [06aBUTb CyWHOCTb B 6710K). V13 cnmMcka BO3MOXHbIX onepaumii Boibepute JobaButb. 3apalite

cnenyroliMe napaMeTpbl:
Tl =

& &

3apaifTe cnepytowme napamMeTpbi:

Y%

P <
s Q
=

(6 <&

4. Cos3paiite 650K 2.

Fexaar - BEnow

e |D 6noka: 2;

e Bhibepute obbekTbl, KOTOPbLIE OYAYT 06BEAMHEHDI B l '
6n0k: O6bEM;

& &

t=0
. ID:5. — Id 3|
Haxmute MpuMeHUTD. OEbeKT - Bnok

JelfcTEME - 3343TE MATEpMAN

(6 <&
N

<
5
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5. Tpuceoiite matepuan 6noky N21.

Ha naHenu komaHp BbibepuTe MoAynb 33adaHus CBOWCTB Matepuana (Pexum — bnok, O6bekT — Bnok,
HerictBue — 3apatb Matepuan 610Ky).

3apanTe cnegylowme napameTpobl:

e |D 6noka(os): 1;
e BbibepuTe U3 cnucka paHee co3gaHHbIM MaTepuan: Material 1.

Haxxmute NMpuMeHnTb.
6. [lpuceovite matepuan 6aoky 2.

Ha naHenu komaHpg Bbibepute Moaynb 3agaHus CBOMCTB MaTepuana (Pexxum — bnoku n marepuanbl, O6bekT
— bnok, [leictere — 3apatb Matepuan).

3apanTe cnegylolwme napameTpbl:

e |ID 6noka(os): 2;
e BbibepuTe 13 cnucka paHee co3daHHbIM MaTepuan: Material 2.

HaxmuTe NMpuMeHuTb.

7. T[lpuceoiiTte TMN 3nemMeHTa 06ouM Bnokam.
FEsan - BEnok

Ha naHenn komaHa Bbibepute MOAYNb 33a4aHUS CBOWCTB
matepuana (Pexxum — bnoku, Obvekt — bnok, [eicrene — l . t@ g n =
Tun anemMeHTa). _
= ¥ | R
E S
3apanTte cnepyrowme napameTpbl:
OfbekT - Bhok
o ID 6noka(os): all; g I <} * g %
o Kareropus: O6béMHOe Teno;
 T[lopspok: 1. JEFACTEME - TN 3NEMEHTS

Haxmute NMpumeHuTb. h
g

(W <&
¥
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3adaHue 2paHu4HbIX ycaosuii

1. 3apaiTe npouecc KOHBEKTMBHOrO TemnyjioobMeHa Ha PesuM - TpaHHYHbIE YCIOBWA

BHYTPEHHEN NOBEPXHOCTU LMAMHAPA. ‘ ' g m
ffé =

Ha naHenn komaHg Bbibepute Pexum — I'paHuuHble
ycnoBus, O6bekT — KonBekuus, [enictene — Co3path. Id % ;clnq
3apanTe cnegylowme napameTpobl: OOBekT - KoHBeKUmS
e ABTOMatuuyeckoe npuceoeHue ID; = |:'- &ﬁ‘ E Hg ﬁ
C 6 :n ;
. Dobwewon10; Y @ & @ = ¢
. ?;;Tapzmecnocwaa,qawsq napameTpoB: BHewHsas E lb 3

e BHewHsda Temnepatypa: 70;

e Koadduument npouecca: 150. Aeictene - Cospath

S
X

N

Haxmute NMpumeHuTb. ﬁ

2. 3apaiTe Npouecc KOHBEKTMBHOMO TENJI00OMEHA Ha BHELLHEN NMOBEPXHOCTU LMAMHAPA.

Ha naHenn komaHpg BbibepuTe Pexkum — IpaHuuHble ycnoBus, O6bekt — KoHBekums, [evicteue — Co3path.
3apanTe cnenylowme napameTpsbl:

e ABTOMaTtuuyeckoe npuceoeHue ID;

e Cnncok obbekToB: [MOBEPXHOCTD;

e |ID obvekToB: 15;

e Bnibepute cnocob 3apaHug napameTpoB: BHewHss cpeaa;
e BHewHsis Temnepatypa: -15;

o KoadduumeHt npouecca: 200.

HaxmuTe NMpuMeHuTb.
PexumM - [paHuYHLIe YCNoBWA

3. 3aduKcupyiiTe 0CHOBaHWUA LMAMHAPA. ‘ . ffi m ” =

Ha naHenu komaHg Bbibepute PexxuMm —IlpaHuuHble ycnoBus, I i %
O6vekT — MNMepemeluenue, erictene — Cospatsb.

ObbekT - MNepeMelleHne

3apaviTe cnepyoLlMe NnapameTpbl:
|4 W m g &
e ABTOMatMyeckoe npucsoeHue ID;
e (Cnucok o6bekToB: [OBEPXHOCTD; I__E:'L Q, .—_"E.!; m _ -ﬂ--
o |D obbvekToB: 12 13 16 17 (4epe3 npoben);
e CTeneHu cBobogpl: MNepemellerne Z; ﬁ S9 4;, ﬁ

e Bennuumnua: 0.
Jefictere - Co3gaTh

Haxmute NMpuMeHUTb. T

N
il
K
%
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3anyck pacyéma

1. 3apanTte TMN 3agaum, KOTOPYO TpebyeTcs pewunTb. PesuM - HACTPOR pacueTa

Ha naHenu komaHpn Bbibepute MOAYy/b HACTPOEK pacyéTa l . q g n =
(Pexxum — Hactpoiku pacuérta, Hactpoiku pacyéra — P—-

y = sl
Cratnueckuit, Ctatuka — O6wme). = |::" % XK Q
BbibepuTe HacTpolka pacueTta - CTATIMHeCkAN

] e @' &
e PasmepHocTb - 3D. = | 2 '~QJ' ,',@;
e YbBepwuTe ranoyky psaoM C NyHKTOM Ynpyroctb. .
e [locTaBbTe ranouky psaom c &

NyHKTOM TennonpoBoAHOCTb. =
CTATHUYeCkIA - CEWwe

i~

Haxmute NMpumeHuTb. ﬁ aH

2. B nosgesuBweMcsS OkKHe Bblbepute AMPEKTOpUIO, B
KOTOpOM ByneT coXpaHéH pe3ynbTaT, M BBEAWUTE Ha3BaHue darna.

3. B cnyyae ycnewHo NpoBeaEHHOro pacyéta B KOHCONM oTobpasutca coobuenume: “Calculation finished
successfully at "date time".

AHanus pe3ynbmamoe
1. Otkpo#nTe dann ¢ peaynbTataMu. ITO MOXKHO caenaTb ABYMS Ccnocobamu.

o Haxmurte Ctrl+E.
e B rnasHoM MeH10 BbibepuTe Pexum — Pesynbratbl. Haxxmute OTKpbITb NOCNEAHUM pe3ynbTar.

PexuM - Pe3ynLTaThl

AP <£TH =
' B ¥

2. OTobpa3ute KOMMNOHEHTY TEMNJ0BOro NOTOKA.
B okHe Fidesys Viewer Ha naHenn MHCTPYMEHTOB YCTaHOBUTE CeAytoLime napameTpsbi:

e Twn oTobpaxeHus: NoBepXHOCTb;
e [lone oTobpaxeHus: TennoBoi NOTOK.

i I [l
! 2 TennoBoid NoToK > | |CymMa e ||ﬂuﬂepm Gt

W Onsa 0T06pa)KeHl/Iﬂ WKanbl LBETOBOM fereHabl HaXMuTe Ha KHOMKY ﬂepeKnloqa'renb BMOAUMOCTU
LBETOBOI NIereHAbl Ha NaHeNn KOMaHA,
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3. Bobibepute TOUKy, B KOTOPOIM HEO6XOAMMO NMPOBEPUTL TEMIOBOM MOTOK.

B rnaBHoM MeHl Bblbepute GunbTp NMpoBeputb pacnonoxenue. Bo Bknagke CBoOMCTBa yCTAaHOBUTE
KOOpAMHATbl TOUKK A, B KOTOPOM TpebyeTcs NpoBepUTb HaMpPsDKEHME:

e [lokasaTb TOUKY;

e Touka (koopamHatsl): 0.3 0 0;
e Konnyectso Touek: 1;

e Paanyc: 0.

Haxxmute NMpuMeHnTb.

@ [na aBTOMATMYeECKOro NPUMEHEHUS WM3MEHEHWK BCeX GUALTPOB HAXMUTE HA COOTBETCTBYIOLLYHO
KHOMKY ABTOMaTU4ECKU NPUMEHSATb USMEHEHUS HA NAHENIM KOMaHA,

LOepeso ofbexkTos F ¥ Olayout#1 X +

ﬁ builtin: B | iR il B W »Renderviewl |[D[B][3)[&F][X] spreadsheetview1 |8 [0][&][x]
» B Mokaseisars

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' PAgMYC TOHKN MCTH
Naj bl bl

MokazaTs chepy
Uenp [0.3 o Jlo

Macka gonyctumbix Tovex 1

Panuyc |0
TMpuMe Hcno) iiTe 'P' gna
KOOpOMHAT "LIEHTPa’ Ha OCHOBE MONMOMEHHA
wn ‘Ctrl+P" gna npueazku K Gmnuaiiweny K ¢

yany
w

e

< >

4. TlpoBepbTe YNCIEHHOE 3HaYeHMe TEMI0BOrO NOTOKA (p B BbIBpaHHOM Touke A.

Bo Bknagke UHpopmaums B none MaccuBbl AaHHbIX MOCMOTPUTE 3HAYEHMS TEMIOBOrO NOTOKA B CTpoOKe
Tennosoi nNoTokK.

—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 cnepytowen dopmyne BbIYUCAUM 3HAYEHME TEMNIOBOrO NOTOKA
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\/(pxz + @2 + @,2 = [ 6686.412 + (—0.00302395)2 + (8.02105¢ — 05)% = 6686.41

MonyyeHHoe 3HauveHne 6686.41 otnmuaetcsa ot Tpebyemoro 6 687 Ha 0.01%.
5. BbIrpysute uncnioBble AaHHbIE.

B rnaBHom MeHi Bbibepute Paiin — CoxpaHuTb AaHHble nnbo HaxmuTe Ctrl+S. Beegute uma daina
(dopmMart *.csv), octaBbTe no ymonyaHuto. Haxxmute OK. CoxpaHéHHbIV dain npeacrasnset cobor 06bluHYHO
TabnuLy YMCNOBBIX JAHHbIX, KOTOPYH MOXHO OTKPbITb JIH0ObIM TEKCTOBLIM PELAKTOPOM.

Ucnonb3oearue KoHCONbHO020 uHMepgelica

MocTpoeHWe reoMeTpuK, reHepaLmio CeTKM, 3a4aHNe TPaHUYHBIX YCIO0BUIA M MAaTEPUANOB MOXHO BbIMOMHUTD C
MCNONb30BaHMEM KOHCONbHOrO MHTepderica. Huxke npuBeféH Koh MporpaMMbl, NMO3BONSIOWMIA BbINOAHUTbL
Warn OMNWCAHHOTO BbllWe PYKOBOACTBA, , HEOOXOAMMO TONbKO CAMOCTOATE/NIbHO YKasaTb MOMHbIA NyTb WU
Ha3BaHue coxpaHsiemoro gaina.

Mpumep pabouyero ckpunta (bavin coxpaHsetca B D;/Fidesys/example.pvd):
reset
create Cylinder height .01 radius 0.3
create Cylinder height 0.01 radius ©.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 1
modify material 1 name 'Material 1'
modify material 1 set property ' ISO_CONDUCTIVITY ' value 40
create material 2
modify material 2 name 'Material 1°
modify material 2 set property ' ISO_CONDUCTIVITY ' value 20
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"

penakTop XypHana. B nosiBMBLUEMCS OKHe B [TAaBHOM MeHH0 Bbibepute Maitn — OTKpbITb 1 OTKPOITE

E Takke MoxHO 3anyctutb dann Example 9 Heattrans_3D.jou, BbIGpaB Ha NaHENN MHCTPYMEHTOB
TpebyeMbli pain xxypHana.
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[duHamuueckoe HarpyxeHue: HectaumoHapHasa Tennonepeaaya (06bémMHaa Moaens,
HesiBHas cxema)

PaccmaTpuBaeTcs TpéxMepHas 3aa4ya 06 0AHOMEPHOI HecTaLMoHapHas Tennonepenaye BHyTpu 6anku.

FeOMeTpmquKaﬂ MoA4eNb 3a4a4M NpeacTtaBneHa Ha pUCyHKE HUXKe:

Temperature = 0 "(\ A o Temperature

8
—— "/ = 100sin l"l_l n 2
40

- X
S 0, It

IOnuHa 6anku - 0.1 M, ceuyeHne kBagpatHoe, 0.01x0.01m. Temnepatypa B Touke A Tao = 0 °C, TemnepaTypa B
Touke B n3MeHsieTcd no rapmMoHMyeckomy 3akoHy: Tg = 100 sin Z—; °C. NapameTpbl MaTepuana: U30TPOMHbINA, V'
=35 Bt/(M -°C), C=440.5 Ox/(xr -°C), p = 7 200 Kkr/m>.

Kputepuii npoxoxaerus tecta: Temnepatypa T B Touke C (0.8;0;0) B8 MoMeHT BpeMeHu t = 32¢ paBHa 36.60 °C
C NOrpeLwHoCTbo 2%.

lMocmpoeHue modenu

1. CospaifTe BbITAHYTLIN Napannenenunes. Pexcinm - M'eomeTpus

Ha naHenn komaHa Bbibepute MOAynb MOCTPOEHUS " q g“ ~

06béMHOM reomeTpun (Pexxum — leomeTpusa, O6bekT — t=0 e
O6bém, llenctrne — Co3gaTh). = B %’ i El
Obrekt - Obwem

M3 cnucka reomMeTpuyeckmx NpUMMTUMBOB  BblbepuTe

Mapannenenunen. 3aaaiite pasmepbl 6/10Ka: ” Q r * i g
e LupuHa: 0.1;
e BebicoTa: 0.01; y A
e [nybuHa: 0.01. Oeiictene - Co2gats

Haxxmute NMpuMeHnTb. s6. ! :l R El
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2. CoBMeCTuTE NeBbIi Kpal Banku ¢ Ha4anoM KoopaMHaT.
FexaM - MecMeTpA

Ha naHenu KkomaHA BbibepuTe Moaynb Npeobpa3oBaHuMs

06bekToB 06bEMHOM reoMeTpun (Pexxum — FeomeTtpus, O6bLeKT l ' di g n =
— 06bém, OeiictBue — MNpeobpazoBarb). t=0 e
E u E Q
i

OB1ekT -

3apanTte cnenyrouime napameTpsbl: w @ r * i g
e (06béM: 1;

e BbibpaTb MeToa: PaccTosHue; y A

e Pacctoanume no X: 0.05.

M3 cnncka BO3MOXHbIX fencTeuii BblbepuTe MNepeaBUHYTD.
BEM

AelcTeme - MNpeobpaz0EaTe

Haxmute MpuMeHnTD. @ A Sy x ]
®@ X ¥

lMocmpoerue cemku

1. YKaxuTe cxeMy NoCTPOEHMA CETKM. Pexaum - CeTra

Ha naHenu koMaHpg Bbibepute MoAy/b MOCTPOEHUS 06bLEMHOM l . di g =
cetkn (Pexum — Cetka, O6bekt — O6bEMHasn, Oeictene — t=0 L
MocTpoeHue ceTku): = u %

. O6bekT - ObbeMHan
YKaxuTe cnefytowmne napameTpsbl:

e
5| A
3
4+

o Bbibepute 06béMbI (yKaxute mx ID): 1 (unm komaHaow .‘ : /‘ * ol
all); $
e (Cnocob nocTpoeHus ceTku: MHororpaHHasl. “(i’ H ﬁ’
=
HaxmuTe MpumeHnTb CXEMY. 5& “

Jeiictene - NoCTpoEHWE CETKK
m i ? 2B R
HaEm s> e

i
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2. 3apanTe pa3Mep 3/IEMEHTOB.
Pexom - CeTKa

Ha nanenun komaHpa Bbibepute MOAyNb NOCTPOEHUS 06BEMHOW l '

cetkn (Pexxum — Cetka, O6bekTt — O6bEMHan, OelicTBue —
UHTepBanbl). YkaxuTte cnepyowme napaMeTpsl: t=0

e Bbibepute B BbiNnagatolwem cnucke 3aaatb pasmep;
e Bbibepute 06bEMbI (yKaxuTe mx ID): 1 (unu komaHpov

all); .‘ + & =
e [lpnumepHbili pasmep: 0.001.

Haxxmute NMpuMeHUTb CxeMmy. ¢

ObkekT - ObkeMHanA

i
& &,
+ & »H

>~
I

5
F= 4
:

Haxxmute MocTpountb ceTky.

JeiicTere - WHTepEankI

3adaHue Mamepuana u muna 3nemeHma

i

1. Cozpavite MaTepuan.

b | EI
B
i =0

Ha naHenu komaHp BbibepuTe MOAyAb 334aHMS CBOWCTB
maTepuana (Pexum — bBbnoku u wmartepuanbl, O6bekT —
Marepuan, Oeicteue — Cospatb MaTepuan).

-
m
A
=
=
1
=
]
'

EpMan

>
o]
@

B BumxeTe YnpaBneHue MaTepuanamu BBeAUTe Ha3BaHMe AN |t =
MaTepuana 1 3agaiTe cnegyolme napaMeTpbi: =

s 17
A~

~a
&1/ &,

OBLEKT - ¥MPSENEHWE MATEPMaNEMI

& E

e [lnoTtHocTb: 7200;
o KoadduumeHt yoenoHol Tennoémkoctu: 440.5;
o KoadduumeHT TennonposogHoCTU: 35.

54
&,

Haxmute MpumeHuTb.

77 Ynpaascwme natepmanann x
Cooil l Marepuan IID | VeanopT W 13T epran l
< Ynpyroctn Materal 1 1 YrnepogncTan cran

YXKGWHTE 00T MITEHATS Crame MOCT 4543-71
Penea
Ko3DDIUMEHT NOCTORMHON AeM... Keanap
KoshOHmmment Maccoearo aemn.. Turan
Kospdrument aesnduposarms .., Fpyrt
= Npoumocts
= MnacTwunocTs
* Ynpounenwe
TeMneparypHnie CHORCT 8a
TeMnepaTypHsie 10T POnHRae =
[Fo>tbmurens venvonpovarme] [ocres tateps Co !
Rospmammen Taneparyp. | xeral 1
81 T ey ] 2 TODAHCBAL 2 - ‘m
de e I e NnotHocre 7200
[Korddrmumer YAt rennce.]| 'e.:mialw oI '
P T YACNHHOR TENN0EMKOCTH 440.5
Yanysarensman cocobmocTe oY TypHe K0T
Koucranra Credpara-Bonsumasa K T - 35
* Teomexannia
= Npegmarar
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2. (Co3pavite 610K 0OHOrO TMNA MaTepmana.

. Pexam - Bnoki
Ha naHenu koMaHp BbibepuTe MoAy/lb 33f4aHus CBOMCTB

matepuana (Pexxum — bnoku, O6bekt — bnok, OevictBue — l .
[o6aButb cywHocTb B bnok).

3apanTe cnepylolime napameTpol: =

& &

G <
Q
&

=)
%
_);(_

e [ID6noka:1;

e BbibepuTe 0b6bekTbl, KOTOPbLIE OYAYT 06BEAMHEHDI B g
6nok: O6bEM;

e ID:1 (unn komaHpow all).

JercTere - JobSaeunTe CylHOCTE B Gnok

A ¥ &
R

Haxxmute NMpuMeHnTb. h
g

<&

3. [puceorite Matepunan 6noky.
Pesiam - Enoki

Ha naHenu kKomaHpg BblibepuTe MOAyAb 334aHUS CBOMCTB
maTepuana (Pexum — bnoku, O6bekt — bnok, OeictBue —

P <

~ a
& &

O [

HaxmuTe NMpuMeHuTb.

3aaarb MaTepuan). -
pvan) t=0 hY P Q
E i

WT men MeTpbl:
3apaiiTe cnegyolimMe napameTpb Obserr - Enok

o |D 6noka(oB): 1; g I Q # 5 %

e BbibepuTe U3 cnucka paHee co3naHHbIM MaTepuan:

Material 1. ARMCTEME - 2343Te MaTEpKMan

°% W
S

(i <&
¥

4. lMpwucBoiiTe TMN 3nEeMEHTa. SERT = | ST

Ha naHenu koMaHp BblibepuTe MoAyNnb 3adaHWs CBOWMCTB . W‘ =
maTepuana (Pexxum — bBnoku, O6bekt — bnok, OeictBue —
Tun anemenTa). t=0 '[ { N2
I
3apaiiTe cnepyolwme napameTpsbl: CEBEKT - BRO

=

e |ID 6noka(os): 1; g

e BbibpaTb: O6LEMHOE TENO;
e [lopsnok: 1.

AefcTewe - T

Haxxmute NMpuMeHnTb.

°Q
S

i
A
I
B
R

@a: 0 #&
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3adaHue 2paHu4HbIX ycaosuii

1. 3apaiiTe 3HayeHue TemnepaTypbl, MNPUIOXKEHHOM K NEBOM Pexum - ['paHnuHbIe yenoBns

rpaHu 6anku. l . d@ g n -

Ha naHenu komaHg Bblibepute Pexkum — [paHUUHblE
ycnoBus, 06bektT — Temnepartypa, Oeicteue — Cospath. Id %

OBLekT - TeMnepaTypa
3apanTe cnegylowme napameTpobl: paTyp

= | ¢ [ m
e ABTOMaTMueckoe npucsoeHue ID; L &8 g ﬁ
e Cnucok 06bekToB: [TOBEPXHOCTD; v @ a = .
e |D obbekToB: 4; = || == | = m = -E'
e 3HaueHue Temnepatypsl: 0. E 55 'b &

J-_l'.'a-

Haxxmute MpumeHnutsb. [eiictemne - Co3gaTte

2. 3apanTe 3HadYeHMe TeMnepaTtypbl, NPUIOXKEHHOW K MpaBoW ’h
rpaHu 6anku.

¥
il
|
!

Ha naHenu komaHg Bbibepute Pexkum — paHuuHble yoioBusa, O6bekT — Temnepatypa, OeiictBue — Cospath.
3apaiiTe cnenytoLlimMe NnapaMeTpsbl:

e ABTOMatMuyeckoe npucsoeHue ID;
e Cnucok obbekToB: [MOBEPXHOCTD;
e |ID obbekTOB: 6;

e 3HaueHue Temnepatypsbl: 1.

HaxmuTe NMpuMeHuTb.

3adaHue 3asucumocmu 'Y om epemeHu

MaHEns KoMaHL g X
3apante  3aBMCMMOCTM  OT  BPEMEHM  TEMMepaTypbl,  —Pewm - 3asuamocts 1Y
NMPUNOXEHHOM K MpaBow rpaHu 6anku. Ha naHenn KoMaHpg,

BbibepuTe PeXuM — 3aBUCMMOCTb OT BpEMEHM. l " 1@ g n = |

o t=0 \Lr
MosABUTCSA OKHO C HACTPOMKAMM. = |: :I' =5 oY

Cnesa Ha naHenu Bbibepute Y, ong koToporo 6yaeT 3agaHa
33aBMCMMOCTb OT BpeMeHu: Temperature 2.

3apaitTe cnepytolme NapameTpbi:

e Tun 3aBUCMMOCTM OT BPEMEHMU: BpyuHyto;
o Beenute dopmyny: 100*sin(0.0785%).

Haxxmute NMpuMeHnTb.
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2] %
Hassase Y |ID |  opuyna | Tabnma | rpaduc |
ETerrpemh.rel
lTum:ratnz Bpy-rryro i

| 168+sin(@.0785%t)

O |+ | - |_ = |4 |~ |

sn | s | w | st | a0 | O |
sn | _ows | _an | oo [[ g | ogw |
soh | cosh | @k | abs | e | oo |
I\:uu-lm-l O QOmmena

3anyck pacyéma
FexiM - HacTpork pacueTta

3apavite TMN 3agauun, KoTopyk Tpebyetcs pewutb. Ha nmaHenwu
KOMaHA BblbepuTe MOAyNb HacTpoek pacuéta (Pexum — l . q g “ =
HacTtpoiiku pacuéra, Hactpoitku pacuéta — BpemeHHol aHanus t=0 .
~ Obuime). = | 1o/ % P!
3afaiiTe cneayolwme napamMeTpbl pacyeTa: HAETPOIa1 paceTa - BPeMEHHOM aHanus
= [
2 e P
e Pa3smepHocTb: 3D; t 4 Y
e MerToa: lNonHoe pelieHue; -

e (xeMma: HesBHas;

e MakcumanbHoe Bpems: 32;
e Konunyectso waros: 100;

e Ynpyroctb: ybepuTe ranouky; ﬁ (d) ':EEE '.E:
e TennonpoBOAHOCTb: MOCTaBbTE FANOYKY.

Haxxmute MpuMeHutb. Haxkmute Havatb pacuér.

B nogsuBLIemMcs okHe BblbepuTe AMPEKTOPUIO, B KOTOPOM OyaeT COXpaHEH pe3ynbTaT, M BBeAMTe Ha3BaHue
danna.
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B cnyyae ycnewHo npoBeaéHHOrO pacyéta B KOHCONM 0To6pasutca coobuieHue: “Calculation finished

(23]

successfully at "date” "time"”.

AHanus pe3ysnbmamos

1. OtkpoiTe daiin c pesyabTaTaMu. ITO MOXKHO CAENATb TPEMS CNocobaMu:

o Haxmure Ctrl+E. Pexum - PesyneTaTel
e B rnaBHom MeHIo Bbibepute Pacuetr — OTKpbITb

pe3ynbTathbl. l .

e Ha naHenu komaHpg Bbibepute Pexxum — Pesynbtathl.

Haxxmute OTKpbITL pe3ynbTar. t=0 u % Sy Q

=

MosiButcs okHO Fidesys Viewer, B KOTOPOM Bbl CMOXETe
03HAKOMWTbLCS C pe3ynbTaTaMu pacyéTa.

1. Ha naHenu WHCTPYMEHTOB eCTb MEHI, C TMOMOLLbI0 KOTOPOr0 MOXHO MPOCMOTPETb aHMMALMIO,
COCTaB/IEHHYI0 M3 MOC/IEeLOBATENbHOCTA PELUEHWM, PACCUMTAHHBIX ANS KAXKAOr0 KOHKPETHOrO MOMEHTA

BPEMEHM.

Haxxmute kHonky «locneaHuin kagp», 4ToObl pacCMOTpPETb MOAE/b B NOCNEAHMUIA MOMEHT BpeMeHU t = 32 c.

| <o > 0> DI 5| ua]s [+ =] spen:[32

2. Otobpasunte koMnNoHeHTy TemnepaTtypa. Ha naHenu MHCTPYMEHTOB YCTAHOBUTE CieaytoLmMe napaMeTpbl:

e [lone otobpaxeHus: Temnepartypa;
e Twn oTobpaxeHus: NoBepxHOCTb C péBpamu.

JJ i QEI £ity| o Tennepatypa =t =l JJ|HUBEDKH0UI: cpébpamn ¥ |

Ha mopenu otobpasarca nonyyeHHas v none pacnpepeneHus Temnepatypbl. [na oTobpaxeHus Lwikanbl
LiBETOBOM NlereHabl HaXXMuUTe Ha kHonky MepeknoyaTenb BUAMMOCTU LiBETOBOM JIEreHAbl Ha NaHEeNN KOMaHA,
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3. lNocTtporiTe rpaduk BOOAb OOHOIO U3 pEbep Bankw.

Caoricrea & X
B rnaBHoM MeHio Bblbepute ¢unbTp [ocTpoutsb = Npwerers | ) Copoorrs | 3 Yaanms | P
rpaduk BAO/b JIMHUMK, Bo
Bkiaske CBOMCTBA YCTAaHOBUTE KOOPAMHATbI TOYEK,  Mcrouan | iewis smicoxoro paspewersia ¥

3a4aloWnX NUHUIO: ¥ Noxazato meseo

Touxka
e MCTOUHMK: JIMHMA BbICOKOTO pa3peLleHus:; Lo |-0.005 fo.00s
o [lokasaTb nnHWIO; 12'm [o.1 [<0.005 [0.005
e Touka 1 (koopamHaTsl): 0 -0.005 0.005;
e Touka 2 (koopauHarsl): 0.1 -0.005 0.005; O X |
e Paspewenue: 100; O Y |
e [lponyckaTtb YaCTUYHbIE MACCUBDI.
02 |
HaxmuTte MpuMeHuTb. Paspewerme | 100 -
3amMeTKa: nCnonb3yiTe Knasnuy P’ Ons mSMEeHeHNs no3uLms
TOuKH
Wdopmasm  Mpoowotd | Ceoicres |
v NpONYoKaTE oo & x
Pexowt atpvlyTon I O [wease TOWH 3
Awease 001 X
? o € HAN0MS3088TS HHEEXCAIN0 HACHBS HS ABHEX
Eﬂ ﬂ,flﬂ dBTOMATMYECKOro NnpuMeHeHnAa NU3SMEHEHUN BCEX s son¥
€ VKNOMIO0ATE IO ABem [ 11010 Bresl =1
(OUNBbTPOB HAXXMUTE HA COOTBETCTBYHOLLYIO
KHOMKY ABTOMaTHUYecku NPUMEHATb UBMEHEHUA Ha NaHEN vt
KOMaHJ, 7 Nepenemean l Vi nerenant I —
[ HeatFiux (0) HeatFux (0)
[ Heatriux (1) Meatiux (1)
[ HestFux (2) Hea®¥iux (2)
[ HeatFux (Ma Heatux (M
[0 tnisaiiodeld InvtiaiNodeID
Temperature Temperature
[ Matenalindex Materalindex
[0 viveidront vivaldPont
[ ¢ tength ac_length —
0 Ponts (@) Ponts (0)
0 Pomts (1) Points (1)
1 Porsts (2) Points (2) |
User meest @ BofipaTn e
Tomuma neest B -
Crwm st I(;m:-,r-;:.'- _-j
Crwe mapxens | =
Oot rpodveca | |
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4. OrtobpasuTe Ha rpadmke U3MeHeHWe TemMnepaTypbl.

NMKHWUTE MO OKHY C rpadukoMm, 3ateM nepenauTte K Bknaake «lpocMoTp» B MaHenu ynpasneHus Gunbtpa.
YctaHoBuTe Pexxum atpnbyToB - [laHHble TOYKM. 3aTeM B none Habop AMHMIpaccTaBbTe METKM HAaNpPOTUB Tex
napameTpoB, KOTOpble XOTUTe 0T0Opa3uTb Ha rpaduke. Ybepute MeTKM CO BCeX MapameTpos,
kpome Temperature.

Ha rpacduke oTobpasnTcs 3aBUCMMOCTM TEeMMEepaTypbl B TOUKAX, NpUHaanexawmx pebpy 6anku, ot koopamHat
3TUX TOYEK.
5. TpoBepbTe uncneHHoe 3HavyeHune TemnepaTypbl T B Touke (0.08;0;0).

MonBeaute Kypcop K Tpebyemoi Touke Ha rpacwuke. MosBUTCA BCNAbIBatOWAs NOACKA3Ka, HA KOTOPOW Bbl
CMOXETE YBUAETb 3HAUYEHWE TEMMNEPATYPbI.

[

— Temneparypa

Ol

4l

Temperature: (W8, 36,6617

3

b
i
i

2014

1i4

T T T T T T T 1
} .01 .02 .03 .04 005 .00 0.07 0.0 0.8 0.1

MonyyeHHoe 3HaueHne 36.6617 oTamnyaetca ot Tpebyemoro 36.60 Ha 0.17%.
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o

6. Bbirpysurte uncnoBble faHHbIe.

B rnaBHom MeHio Bbibepute Paiin — CoxpaHuTb AaHHble nnbo HaxmuTe Ctrl+S. Beegute uma daina
(dbopmar *.csv), octaBbTe no ymonyaHuto. Haxxmute OK. CoxpaHéHHbI dain npeactaBnser coboi 06bIYHY0
TabnuLy YMCNOBBIX JAHHbIX, KOTOPYK MOXHO OTKPbITb JIH0ObIM TEKCTOBBIM PELAKTOPOM.

Ucnonv3oearue KoHCONbHO20 uHMepgelica

MocTpoeHWe reoMeTpum, reHepaLmio CeTKM, 3a4aHNe TPaHUYHbBIX YCIOBMI M MaTEPUANOB MOXHO BbIMOMHUTD C
MCNONb30BAaHUEM KOHCOMBHOrO MHTepdenca. Huxe npueenéH kKo nNporpaMmbl, NO3BONASIOWMM BbINOMAHUTL
WarM OMWCAHHOrO Bbille PYKOBOACTBA, , HEOOXOAMMO TOJ/IbKO CAMOCTOSITE/IbHO YKasaTb MOJIHbIA NYTb M
HasBaHMWe coxpaHsaemoro daina.

Mpumep pabouero ckpunta (bavin coxpaHsetca B D;/Fidesys/test.pvd):

reset

brick x 8.1 y 0.01 z 0.01

move Volume 1 x 0.05 include_merged
volume 1 scheme polyhedron

volume 1 size 0.001

mesh volume 1
create material
modify material 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"

1
1
1
1

Takke MoxHO 3anyctute dann Example 10 Dyn 3D.jou, BbiIGpaB Ha MaHeNM MHCTPYMEHTOB pefaKTop
E XypHana. B nosBuBlIEMCS OKHe B rNMaBHOM MeHK Bbibepute Pain — OTKpbITL U OTKpOWiTe
TpebyeMmbli (ann xypHana.
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FapmoHuueckuit aHanus (6anouyHaa Moaenb)

PaccmaTpuBaetcs npuMep ¢ 6aN04HOM KOHCTPYKLMENR. 3aAAETCsl KOHCTPYKLMOHHOE AeMndUpOBaHMe.

b

D

Mogpenb xecTko 3akpenneHa B Toukax A, D, C, F. Ha cepeguHy rpaHu BE npunoxeHa cuna, 3aBucallas ot
4yacTtoTbl. [lpM 3TOM CTOPOHbI KOHCTPYKUMM WMMEKT oamHakoBble anuHbl: AB=BC=DE=EF=BG=EG=2.5 M.
MapameTpbl MaTepuana: moaynb HOHra E = 2e11 Ma, koadduumeHT MNyaccoHa v = 0.3, nnotHocTb p=7800 Kr/M°.
3a[aeTcs KOHCTpYKUMOHHOe gemnduposanue 0.1.

Mocmpoenue modenu
1. Co3paiiTe KOHCTPYKLMIO U3 BANOK (MMHMIA).

Tak Kak KOHCTPYKUMS COLEPXXMUT OAMHAKOBbIE MO AnAvHe pebpa, ucnonb3yite napamerp L=2.5. [ng 3apaHus
napamMeTpa BBeguTe B KOMaHAHY cTpoky #{L=2.5}.

KoMaHaHas cTpoka

Fidesys> #{ =2.5}

Eﬂm M\ Komarae: /\ Victopus |

PemuM - MeoMeTpuA

Ha naHenu wHCTpyMeHTOB BblibepuTe MOAyAb MNOCTPOEHUS

nmHun (Pexkum — Feometpus, O6vekT — Kpuag, [erictene — l . di ﬂ n =

Cosparb). M3 cnucka Bbinaaatowero cnucka Boibepute JInHus.

Ha naHenu Moctpoutb, Mcnonb3ya BbibepeTte lonoxeHue u |:i" %
HanpasneHue. [lanee, ykaxute Heobxoaumbie AaHHble A4
CO34aHUs NEePBOM IMHUM: ObwexT - Kpueas

e PacnonoxeHue: 0 0 0 (uepe3 npoben); G ¢ {- * * g

e Hanpasnenune: 0 1 0;
o [lnuHa: {L}. y A

HaxmuTe NMpuMeHuTb. JeicTene - Co3gaTb

A S = KB
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YKaxnte HeobxoaMMble AaHHblE AN CO34aHUS BTOpOﬁ 21717

e Pacnonoxenue: 0 {L} O; Pacronoxenve [0 {3 0 ]
e Hanpasnenve: 01 0; Hanpasnerwe [0 10 |
e [nuHa: {L}. b= v

Haxxmute NMpuMeHnTb.

YKaxute HeobxoanMble AaHHblE A8 CO34aHUS TpeTbeVI JINHNA:

e Pacnonoxenue: 0 {L} O; Pacnonamerwe [0 L} 0

e Hanpasnenue: 10 0; Hanpasnerme |10 0

[l

o [nuHa: {L}. Anava {1
Haxxmute NMpuMeHnTb.

YKaxute He06X0AMMbIE aHHbIE AN1S CO3AAHUS YETBEPTOM IMHUM:

e Pacnonoxenue: {L} {L} O; Pacnonowerve |{L} 1L} 0 |
e Hanpaenenue: 10 0; Hanpasnerve 100 e
e [lnuna: {L}. . o

Haxmute NMpumeHuTb.

YKaxute HeobxoamMMble AaHHble 419 CO34aHUA NATON NUHUMU:

PacnonoweHue I{P_*L} oo

HanpaeneHue IUlU

e Pacnonoxenue: {2*L} 0 O;

[

e Hanpasnenue: 01 0;

Anara |
o [nuna: {L}.
HaxmuTe NMpuMeHuTb.
YKaxuTe Heo6X0AMMble [aHHbIE L1 CO3AAHUS LIECTON IMHUM:
e Pacnonoxenue: {2*L} {L} O; Pacrionomerme | {27} {L} 0 |
e Hanpasnexune: 010; Hanpasnerwe [0 10 ]
e [nunHa: {L}. L lu

Haxmute NMpumeHuTb.
PEXAM - TEOMETPIMA
2. Cpactute BepwMHbl Ha MOMyYeHHbIX Gaskax. Ha nmaHenw l ' f@ g n =
MHCTPYMEHTOB BbiGEpUTE MOAY/b MNOCTPOEHMS BEPLUMH
(Pexxum — Teometpusi, O6bekT — BepwwuHa, leicteue — t=0 % sl Q
Cpactutb). =

OBBERT - BeplumHa

%R

YkaxuTte:

e |ID BepwwuH(bi): all. A
JeRcTEME - CRacTMTE

a AT = KRB

Haxxmute NMpuMeHnTb.
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Monyunnacb 6anoYHas KOHCTPYKLMS.

lMocmpoerue cemku

Pexum - CeTka

1. Ha naHenu komaHpg BblbepuTe MOAY/b MOCTPOEHMS
obbvemHon ceTkn (Pexxum — Cetka, Obvekt — Ha
KpuBbix, [lenictBue — lNocTpoeHne ceTkm).

-+
n
=

- a
& &

Ykaxute cnenywwme napaMeTpbl:

:

KT - Ha kpuBes

e Bonibop kpuBbIx: all;

e PaBHOMepHO;

e [lpuMepHbIi pasmep;

e [lpumepHbIn pasmep: 0.1.

i
o[l O
b
4

>[N
|

Haxxmute NMpuMenutb. Haxkmute MocTpoutb ceTKy.

F o é

BHe - MNOCTpoeHWE CETHM

2B xR @

EF:Y +@
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3adaHue mMamepuana u muna sziemeHma

1. Cosparite MaTepwman.
Fexiam - MaTepuan

Ha naHenn komaHp Bblbepute MOAynb 3aAaHMS  CBOWMCTB
matepuana (Pexum — Matepman, O6vekt — Co3patb u l '

penakTMpoBaTb MaTepuan).

t=0 S

= 1IN Q
B oTkpbiBWweMCS BUOXeTe YnpasneHue matepuanamu B CpefHen
KOMOHKE YKaXuTe UM maTepuana materiall. B KonoHke cBoicTe ~ ZOEKT - ¥MP3ENEHMe MaTepranar
OTKpOWTE CNMCOK YNpyroctb M nepeTawmTe Ha3BaHuMe Martepwuan d Q i =
[yka B KonoHky CBoWcTBa MaTepuana. 3anofiHMTe CBOMCTBA
cnepyrowmM obpasom:

e Mogaynb OHra: 2ell;
e  KoadduumeHT lNyaccoHa: 0.3;
e [lnotHocTb: 7800.

Haxmute NMpumeHuTb.

3aKpoiTe 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. Co3pavite 610K 04HOrO TMNA Matepuana.

Ha naHenn «komaHg BbibepuTe MoOAynb 3afaHMs CBOWCTB  Pexgim - Enoku
maTepuana (Pexum — bnoku, O6vekt — bnok, [elictBue —
[.06aBUTb CYLLHOCTb B G/1OK). l

@
&l &,

TH =
o t=0
3apaiite cnepytolwme napameTpbi: = > | £
e Bbibepute 0bbekTbl, KOTOPbLIE OYAYT 0O6BEAMHEHDI B I
6nok: Kpupas; a Q 3:( 5 @.

* ID obvekra(os): all. AercTere - JoDaEMTe CYWHOCTE B DnoK

HaxmuTe MpuMeHuTb. "h & ‘E
] R

B &
K <&
[

FPexaar - Bnoka

3. [puceoiite MaTepuan 610ky.

Ha naHenn komaHg BbibepuTe ™MoOAynb 3agaHus CBOWCTB |(t=0
maTepuana (Pexxum — bnoku, O6bekt — bnok, [eictBue —
3apatb MaTtepuan). OFLeKT - BN

s 17
I

~ a
&l &,

@
e EE
l

oK
3apaiiTe cnegylowme napameTpbi: a I 3 );( %
e |ID 6noka(oB): 1; JefcTEME - 334aTE MaTEepKan
o BbibGepuTe u3 cnucka paHee CO3AaHHbIM MaTepuan:
Material 1. ‘;h d g ﬂ & ‘E
HaxmuTe MpuUMeHUTD. ] ﬁ E ﬂi R =

Pexiam - Bnokla

4. TlpucBoiTe TMN 3NEMEHTa. l . q g‘ =
Ha naHenu komaHpg Bbibepute Moaynb 3aganua ceoiicte  t=0 l { % S
- P
maTepuana (Pexxum — bnoku, O6bekt — bnok, OeictBue — =
Tun anemeHnTa). OELEKT - BRok
3apaiiTe cnenytoume napameTpbi: g

AefcTeMe - T

=
3
w
3
m
=
m
I
5
o

=)

Q

_)g(_
XY wm o

&l

o |D 6noka(os): 1 nnum all;
o KaTteropus: banka;
e [lopsnok: 1.

°Q W
H &

0
2

Haxxmute NMpuMeHnTb.
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3aodaHue ceyeHusa 6an0K
1. 3apainTe ceyeHue banok.

Ha naHenu komaHa BblbepuTe MoOAy/nb 334aHMS CBOWCTB
matepuana (Pexxum — bnoku, O6bekT — MapameTpbl 6anokK).

3apaitTe cneaytoLlme NapameTpbi:

e |D 6noka:1;

e Yron noBopoTa cucTembl KoopamHar: 0;
e Paccuutatb oTHoCMTeNbHO: LleHTp Macc;
e [lpodwunb ceveHns: dnamnc;

e Manag ocb (b): 0.1;

e bonbwas ocs (a): 0.1.

HaxmuTe NMpuMeHuTb.

3adarue 2paHuy4HbIXx ycaosuii

1. 3akpenute BepwuHbl A, D, C, F no Bcem
nepeMeLLeHMAM 1 NOBOPOTAM.

Ha navenu «komaHg Bbibepute Pexxum — [paHUUHbIE
ycnoBus, 06bekT — MepemMelnenue, OelictBue — Co3pathb.

3apanTte cnepyrowme napameTpbl:

e ABTOMaTtuuyeckoe npuceoeHue ID;

e (Cnucok obbekToB: BeplunHa;

e |ID obbekTtoB: 149 12 (MM BblAENUTE MbILWbIO
BEPLUMHbI, 3axkumas knasuwy Ctrl);

o (CreneHu cBo6OAbI: Bee;

e BennuunHa: 0 (MOXHO He 3anONHATD).

Haxmute NMpumeHuTb.

Pexiam - Bnoklq

& &

s1”
=
SN

b

arMeTpEl Banok

%

%

2

FexumM - TpaHr4YHLIe YCNOBWA

&

i
I

Aencrene - C

@

N

t=0 s

= '/‘:’\T Q
O0bekT - NMepeMelyeHne

|4 W m g &
412 % 0| = |4
8 P P
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2. Tlpunoxwure cuny, 3aBUCSLLYIO OT YaCTOTbI.
Fexum - paHu4YHLIe YyCNoBKHA

Ha navenu komaHp BbibepuTe Pexkum — T'paHuuHble ycnoBuS,

06beKkT — ToueuHadq cuna, Oeiicteue — Co3nathb. l . q g n =
. . t=0 sl
3apaiiTe cnenyloLLmMe napaMeTpsbl: = 95 A
e ABTOMatMyeckoe npucsoeHue ID; ObbekT - ToueuHan cuna
e (Cnucok obbekToB: BeplunHa; l“q H a
e |D 06bekTOB: 6 (MM BbIAENUTE MbILWbIO BEPLUMHY, KaK = 8
MOKAa3aHO HA PUCYHKE); ¢ v
e Cuna:l; —

e HanpaeneHue: nz (OTpuULATENBHOE HANPABNEHWE MO OCH

2). E

AeicTene - Co3gaTe

B I |-

€ =

& H I3
5

HaxmuTe NMpuMeHuTb.

)
[
il
E
%

3apanTe 3aBUCMMOCTb OT YacToThl.

Ha nanenu komaHz BbibepuTe Pexxum — 3aBucumoctb Y. — F X

B nossuBwemca okHe 3aBucuMocTb [Y Bblibepete B neBou

KOJIOHKe rpaHuyHoe ycnosue Cuna 1, Ha naHenu @opmyna u3 ‘ " ,ﬁ g n = |
BbiMa4aloLWero cnucka BblbepeTe [apMoHMYeckas.

Beeaoute

. t=0 w1
cnepylolme JaHHbIe: = Id % > Q

e Amnautyga: le5;
e Ma3a:0.

Haxmute NMpumeHuTb.

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.
3afante TMN 3apauyd, KoTopyt Tpebyetcs pewutb. Ha
naHesn KOMaHL BblibepuTe MOAYNb HACTPOeK pacyéta
(Pexxum — Hactpoiiku pacuéra, Hactpoyiku pacuéra —
FapMoHuyeckuit aHanus — O6wwme).
3apaiiTe cnegyoliMe napameTpbl pacyeTa:

e PasmepHocTb: 3D;

e Metoa: Cynepnosuums Moz,

e MakcumanbHoe yucno yacrot: 10;

e WHtepsan yvacrot: 0-200;

e Llar no vacrtote: 0.5;

Haxmute NMpumeHuTb.

2.3apanTe KOHCTPYKLMOHHOE aemMndupoBaHue.

Ha naHenn komaHpg BbibepuTe MOAY/Mb HACTPOEK pacyéTa
(Pexxum — HacTtpoiku pacuéra, Hacrpoiiku pacuéra —
FapmoHuueckuit aHanus — [lemndupoBaHue).

3apanTe cnepylowme napameTpbl pacyera:

e KoHcTpykumoHHoe pemnduposatnue: 0.1.

HaxmuTe NpumeHntb. Haxxmute HayaTtb pacuér.

PeziM - HacTpoRk pacyeTa

E

B =

t=0
=

-/

&) &

1.2

-,
-
1™

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 noseuBweMcs okHe Bbl6epMTe OUPEKTOPUIO, B KOTOPOVI 6y,u,eT COXpaHéH pe3ynbTaTt, U BBEAUTE HAa3BaHUE

danna.

4.B cnyyae ycnewHo npoBefEHHOrO pacyéta B KOHconu oTobpasutca coobuwenune: "Calculation finished
successfully at date time".
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AHanus pe3yibmamoes

1.CpaBHWTE pe3ynbTaThbl, BbIBEAEHHbIE B KOMAHAHYH CTPOKY, C pe3y/ibTaTaMu, MPUBELEHHbIMU 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

2.0TkpoMTe dann ¢ pesynbTaTaMu. ITO MOXHO CAenaTh ABYMSA CNocobamu:

| ELDO:"'-JG‘IU'I-L‘I-UJMH

o Haxmute Ctrl+E.
e B rnasHom meHIo Boibepute Pexxum — Pesynbrarbl.

HaxxmuTte OTKpbITL NOCAEAHUIA pe3ynbTarT.

PexuM - Pe3ynbTaThl

AP <cTHE =
|| B % |

MosiButcst okHO Fidesys Viewer, B KOTOPOM Bbl CMOXETE 03HAaKOMUTLCSA C pe3ynbTaTaMu pacyéTa.

3.B craHpapTHoOM cTpoke Bbibepute @unbTpbl - ANdaBUTHDbIN YKasaTenb - FapMOHMYECKUA aHaNuU3.

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 3aBucumoctu MepemelteHunit (AMNIMTYAa) OT 4acToTbl HEOOXOAMMO NOCTPOUTL AN y3na 2 (coBnagaeT
C BepwmnHon B).

Ina dunbTpa NapMoHnueckuit aHanus B [lepese Bo Bknagke CBOMCTBA yKaxuTe:
e IDy3na: 2.

Haxxmute NMpuMeHnTb.

Oepeno piwexTon [
B budtin:

B resuit pvd
LA ormorcinaiyss L |

Ceolicrea (-

"";'I'UMiﬂ‘bl ﬂcﬁm-m‘rn- I # vaamms I ? |
I:' HACK (roxaTiee ESC oRa ST TEKCTOB0E None] I-;;__ﬁ
| = Caokcroa (HarmonicAnalysisi) EIEIEI bl =
Dya [;
mﬁm'i d

B nossuBluemcsa pasgene lNapameTtpobl psnoB anig ocn X Bbibepute Tonbko Mepemewenuns AMnautyga no Z
(TapMOHMYeckuit aHanus).
CochcTes | Veidbopracsen |

CBoRCcTES & %
H Nownersr | @ copocre | # ynamms | ? I
|—"'\'.'.'r N :'l.'.' amwe Esg ELLSET TEKLTOBOS ""\'."": IE
| = CaciicTaa (HarmonicAnalysis1) EJEIEI!IL
ID yama Iz
D toua [ =
[ = vocror 8| s|s| 4|
=] Mz choprore Habops Aarsno |
B ] Multi-block Dataset
] Harmoric Analyss —
Napaneypw oo no X
™ Honarszosate imaexcawen ana oo X
WrAmscona X [Gocrors =]
Napauerpw papgon
F Nepenerran | B

[ Harpwerstn Sa3a YY (Fafeumareni AHams)
[ Hargemersin Sass YZ (Tapeaeare o AHams)
[ Hampowerumn Gass ZZ (Fapesarieca AHAmE)
[ Neperewerss Ammryaa no X (Faprossrssoan Axan
[] Neperewersis Amvsryna no ¥ (MapHcssrscoom Asan.

D) epenewmersis @33 o X {Fapssarsesecosi Aravs)
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 4acTi 3KpaHa NoayyYeH MCKOMbIN rpadmk.
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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 T T |
} 20 -{0 o) HO 106 120 1-%0 '.ltj\ﬂ 180 206

Haseaute Kypop Mbilun Ha OOAMH M3 MUKOB, TOrda BO BCM/bIBAIOLLEN HAAMUCK OT06pa3MTCﬂ 3Ha4YeHne
dMMINTYyAbl, COOTBETCTBYHOLLEE OAHHOW YacToTe.

LR

| Displacement Amplitude Z (Harmonic Analysish 195, (L.0815486

(- “}5

0074

(.08

.05

{hk4]

(.05

LR LES

il

T T 1 L] T T
i 20 -{H ol Hid jLL1] 1200 1-%” ltjﬂi 140
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Ucnonv3oeaHue KoHCONbHO20 uHMepgelica

MocTpoeHune reoMeTpum, reHepaumio CETKM, 3a4aHNe TPAHUYHbIX YCNOBUA M MATEPUANIOB MOXHO BbIMOMHUTb C
MCNONb30BaHMEM KOHCONbHOro MHTepdenca. Huxke npuBedéH Kog NporpamMmbl, NMO3BOASIOWMMA BbIMOAHUTb
Warn OMNWCAHHOTO BbllWe PYKOBOACTBA, , HEOOXOAMMO TONbKO CAMOCTOATE/NIbHO YKasaTb MOMHbIA NyTb WU
Ha3BaHue coxpaHsiemoro gaina.

Mpumep pabouero ckpunta (davin coxpaHsetca B D;/Fidesys/test.pvd):

reset

#{L=2.5}

create curve location @ @ @ direction @ 1 @ length {L} #1
create curve location @ {L} © direction @ 1 0 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+11

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 3 value @ name ‘ez’

block 1 attribute index 4 value @ name 'angle'
block 1 attribute index 5 value 1 name 'section_id’
block 1 attribute index 6 value 0.1 name 'geom_b'
block 1 attribute index 7 value 0.1 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(1le5,0.0, 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"

MHCTPYMEHTOB PefaKTOp XypHana. B noseuBweMcs OkHe B rMaBHOM MeHK Bblbepute daiin —

E Takke MOXHO 3anyctuTe dawn  Example 11 Harmonic 3D Beam.jou, BblbpaB Ha naHenu
OTKpbITb 1 OTKpOMTE TpebyeMbIi dann XxypHana.
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Mop.enuposal-me CBA3AHHOIO KOHTAKTAa

PaccmaTpuBaeTcs npuMep pacyeTa KOHCTPYKLMM, COCTOSILLEM M3 HECKONbKMX OObeMOB, KOTOpble He
CpalLMBaloTCa Mexay coboil. Mexay AByMs 06beMaMu MMEETCS FeOMETPUYECKMIA 3a30p, MO3TOMY BMECTO

«CKnemMBaHua» 0bbeMoB ByaeT MCNONb30BaThCs YC/I0BUE CBA3AHHOMO KOHTakTa. Mogenb npeactaBnseT coboi
yeTBepTb YeTBEPTb NEPBOHAYANBHOM AeTaNN.

Mogpenb 3akpensieHa Ha OOKOBbIX TpaHIX M3 YCJIOBUMM CMMMETpUM. BHYTpPEHHSS NOBEPXHOCTb OTBEPCTUS
3aKpenneHa No BCeEM nepeMelleHnsM. Ha BepXxHIO0 rpaHb AeTanu npunoxeHo gasneHne 1Mlla. MapameTpobl
MaTepmana: mogynb HOHra E = 2el1 MMa, koadppuumenT MyaccoHa v = 0.3,

lMocmpoeHue modenu

1. WmnopTupyiite reomMeTpuio

B cranpaptHoM cTpoke Bbibepute MeHwo — @ain — Wmnoprt. Ykaxute nytb po danna
Geom_example_contact.stp. B nossusLiemMcs okHe HaxmMuTe [0TOBO, OCTaBMB BCE MapaMeTpbl MO YMOMYAHMIO.

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
‘w4 CeobogHbie EepLMHBI

cﬂ. MaTepuank

a Bnowia

[# =4 paHuiHeIe yonosws

[} 1;..? HauaneHeie yonosua

B 1 3aemoamocTi

- L Tpynnel

Eﬂ--u MHoxecTea

B &5 HacTpolikm pacueTa

B [lepeBe cneBa MOXHO yBMAETb TpU 06beMa, Ha KOTOpble pa3buTa mogenb. Bce Tpu obbema He MMELOT 06LLmMX
NoBEPXHOCTEN.

Pexum - CeTka
lMocmpoernue cemku

1. Ha naHenu koMaHn BbibepuTe MoOAY/b MOCTPOEHMS l ' c@ W =~
obbvemHoM ceTkn (Pexxum — Cetka, O6bekT — O6bEMHas, t=0 s
Hevctene —  WHTepBanbl). Ykaxute  cnepywowue = u @
napameTpsl:

ObkekT - O6beMHan
e B Bbinagatowem cnucke BbibepuTe: 3apath pasmep; .‘

o Bobibp o6beMoB: 1;

i
vl O
43
+

>~
I

e [lpuMepHbIN pa3mep; 4
e [lpuMepHbii pasmep: 0.1. Eiz
HH

JeiicTere - WHTEpBaNLI

? P
-

F o ¢

Haxxmute NMpuMenutb. Haxkmute MocTpouTb ceTKy.

mi
5

EY
@ 2
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2. Ha naHenu koMaHpg BbiGepuTe MoAyab MOCTPOEHUs obbeMHoW ceTku (Pexxum — CeTtka, O6bekT —
O6beMHas, [leictBue — UHTepBanbl). YkaxuTe cneaytoLime napaMeTpbl:

e B Bbinapatowem cnucke Boibepute: 3aaatb pasmep;
e Bbibp 06bEMOB: 2;
e [lpMMepHbIit pa3mep;
o [lpumepHbIi pasmep: 0.3.
Haxmute NMpumeHuTb.

Haxmute MocTpouTtb ceTky.

3. Ha naHenu komaHn BblbepuTe MoAynb NOCTpoeHus obbeMHon ceTku (Pexxum — Cetka, ObbekT —
O6bemHas, [elicteue — UHTepBanbl). YkaxuTe crefytolimMe napameTpbl:

e B Bbinagatowem cnucke BoibepuTe: 3a8ath pasmep;
o Bblbp 06bEMOB: 2;
e [lpuMepHbIN pa3Mmep;

o [lpumepHbIn pasmep: 0.3.
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o

Haxxmute NMpuMeHutb. Haxkmute MocTpoutb ceTky.

Taknm 06pasoMm, Ha Mogenm 6bina NOCTpoeHa HEKOHDOPMHAA KOHEYHO-3/IEMEHTHAs CeTKa.
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3adaHue mMamepuana u muna sziemeHma

1. Cospaiite MaTepuan.

Ha naHenn komaHg BbibepuTe MoAynb 3afdaHusi  CBOMCTB
matepnana (Pexum — Marepuan, Ob6vekt — Co3patb U
peAakTMpoBaTb MaTepuan).

B otkpbiBlleMcs BumkeTe YnpaBneHue matepuanamu B CpeaHei
KONOHKe yKaXuTe umsa MaTepuana materiall.

B KonoHke CBOWCTB OTKPOMWTE CMNMCOK YNpyroctb M nepeTtawuTte
Ha3BaHWe Matepuan 'yka B KonoHky CBOMCTBa MaTepuana.

3anonHuTe CBOWCTBA Ceaylowmnm obpasom:
e Mogaynb tOHra: 2ell;
o KoadpduumeHT MNyaccoHa: 0.3;

Haxxmute MpuMeHUTb. 3aKpoiTe OKHO.

T’ ¥npaBnenne maTepnanamn

Fesiar - MaTtepwan

P =

o
@

s
[
KA

OELEKT - ¥MPaENEHME MaTEpMaNaMM

IS S HE

2=

CeoiicTBa

=8 ¥Ynpyroctb
; MaTepuan lNyka

#Matepuan MyHn-PrennHa

-- MaTepnan bneiiua-Ko

-- MaTepuan MypHaraHa
--OpTOTponglﬁ Matepuan
--Tpchsepcaano M30TPOMHBIA Ma...
- 0bwme

- MpouHOCT b

E- [INnacTuyHOCTb

MMNopTUpoBaHHbIA MaTepuan |

Yrnepogucran ctane
-Crane MOCT 4543-71

E-YnpouHeHne

- TeMnepaTypHble CBOHCTBa
- leoMmexaHMKa

= Mpeaxarar

-Pesnta
-Kesnap
- Tutan
FpyHT
CsoiicTBa MaTepwana 3HaveHne
& materiall
é--MaTepHan INyka
Mogynb OHra 2e+11
KoadduumenT MNyaccoHa 0.3
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2. Co3spavite 600K O4HOrO TMNA martepuana.
Pexlara - BRokaq

Ha naHenu komaHng Bbibepute Pexxum — bnoku, O6bekT — bnok,
Herictene — J06aBUTb CYyWHOCTb B GNOK. 3ajante cnepyowme l .

napameTpbl:

& &

e ID6noka: 1; =

e Bbibepute 06bekTbl, KOTOpble ByayT 06beanHeHbl B Gnok: — DOEEKT - Bnok

O6vem; m
o ID obbekTa(og): all.

AefcTere - JofaemTe CylHOCTE B Bnok

@
wm |
l

=
Y%
"

Haxxmute NMpuMeHnTb.

& &b
™
% &
&7

3. lMpwucsoitte MaTepuan 6nokKy.

Pexla - Bnokld
Ha naHenu komaHpg, Bbibepute Pexnm — bnoku, O6vekT — Bnok,

HericteBne — 3apatb Matepman. 3aganTe cnefyolme napameTpbl: l

o ID 6noka(os): 1;

~ @
&l &,

e Bbibepute M3 cnMcka paHee CO34aHHbIA  MaTepuan: =
materiall.

HaxmuTe NMpuMeHuTb. u

JelRcTEME - 33A8aTE MaTEpKan

&
we p EE
I

=)
%
_);(_

&

Ri

& &b
M
3 &
3

4. TlpucBOMITE TUM 3NEMEHTA. Piesam - Bnoku

Ha naHenn «komaHp Bblbepute MoAyNMb 33a4aHUS  CBOWCTB
mMaTepuana (Pexum — bnoku, O6vekt — bnok, Oericteue — Tun
3neMeHTa). 3aJaNTe cneayroLlme napameTpbl: t=0

~ @
& &,

o ID 6noka(oB): 1 nnum all;

3
=

OEwekT - Bno
o Kareropus: O6beMHoe Teno;

o [lopspok: 1. g

HaxmuTe NMpuMeHuTb. OeicTEME - 3343TE MaTepan

A
Ri

&
wmp EH
l

(=)
Y%
"

& o
H |6%
& &b
3 &

Y
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3adaHue 2paHu4HbIX ycaosuii

1. 3akpenute 6OKOBble CTOPOHbl AETaNM U3 YC/I0BUS
CUMMETPUMN.

Ha naHenu komaHp BbibepuTe Pexxnum — paHMuUHbIE yCnoBus,
O6vekt — T[lepemewenue, [ericteBue — Co3partb. 3apaliTe
cnepyowme napameTpsl:

e ABTOMaTtuyeckoe npucoeHue ID;
e (Cnuncok 06beKTOB: MOBEPXHOCTD;

e |D obvekToB: 2 27 38 (Unu gbidenume Mbliblo 8EPLILHSI,
3axwumas knasuwy Ctrl);

e (CteneHu cBoboabl: Mo X;
o BenunuuHa: 0 (MoxHO He 3anonHIMs.).

HaxmuTe MpumeHUTb.

PexKUM - [paHWYHBIE YCNOBKA

=

b

lg &

I
==
L

]
B I I ;

Aedcrene - C

9
]

|

R

2. Ha naHenu komaHng Bbibepute Pexxum — lpaHuuHble ycnosusi, O6bekt — lMepemewenne, [eiictene —

Cospatb. 3apanTe cnepyowme napameTpsbi:
e ABTOMartuyeckoe npuceoenue ID;

o (Cnncok 06BbEKTOB: MOBEPXHOCTD;

o ID obbekTOB: 5 22 23 36 (unu 8bidenume Mbllibl) 8EPLIUHLI, 3axumas knasuuly Ctrl);

e (CreneHu cBoOOAbI: MO Z;
e BenunuunHa: 0 (MOXHO He 3aN0SHSM®).

HaxmuTe MpumeHUTD.

3. 3akpenuTe 0TBEpCTHE.

Ha naHenn komaHp Bbibepute Pexxum — TpaHuuHble ycnoBus, O6bekt — [MMepemelwsenue, [elictBne —

Cospatb. 3apanTe cnepyolwme napameTpsbi:
e AgTOMaTtuueckoe npuceoexue ID;

o (Cnncok 06BbEKTOB: MOBEPXHOCTD;

o |D obbekToB: 30 (unu 8bi0eIUME MbIWbLIO BEPUWUHBI, 3axumMas knasuuly Ctrl);

e (CteneHu cBobogbl: Bee;

e BenunuunHa: 0 (MOXHO He 3aN0aHSM®).

Haxxmute MpumeHuTn.
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4. TlpunoxuTe faBNeHUE K BEPXHEW rpaHu.
Pexum - [paHu4HeIe YyCNOBKA

Ha naHenn komaHg Bbibepute Pexxum — [paHUYHbIE yCN0BMS,
O6vekT — OaBneHue, [enctene — Co3partb. 3apanTe cnepyolme l ' di g n =
napaMeTpsbl:
BN = RS
e AsTOMartuyeckoe npucsoeHue ID; = I
o Cnuncok 06bekToB: [TOBEPXHOCTD; OfLexT - JaeneHue
e D o6bekToB: 17 37; q
= L W Elg Sk
e 3HayeHue: leb (noddepxmusaemcs 3KCNOHEHUUAbHbIU 8U0
YuC/Ia ¢ UCN0/Ib308AHUEM IAMUHCKOU OyK8bl “e”). g; Q g; m - -H--
Haxxmute MpuMeHuTb.
 2d | @
Heictere - Co3gaTh
a—/ ®
WA E=E ¥ R

5. 3apaiite ycnoBue KOHTaKTa.

Ha naHenn komaHp Bbibepute Pexunm — [paHU4HbIE YCNOBUS,
O6vekt — Koutakr, [eiicteue — Cospartb. 3apante cneaywume

napametpbl: l '

o AgTOBBIOOP;

PexumM - [paHWYHEIE YCNOBKA

i )

[
& &

s
Y
e CrnmMcok cylHocTeit: TobanbHo; = il ©)
e Ko3aduumeHT TpeHus: 0; Ob6vekT - KoHTakT
) ) q
e Orcryn: 0.055; = :l'- ll:ﬂ E ﬂg a
e  Tun: CBsi3aHHbIN;
v, @ & @[]+
e Merton: ABTOBbIGOP. = | = | = =
Haxmute MpuMeHUTD. ﬂ 4} m

R

)
3
il
|

B [epese cneea Hanaute [paHuuHbie ycnoeus — CBsisu - KOHTakT. ABTOMaTMyecku ONpepenunuch ABe
KOHTaKTHble 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 pacuéma Pextim - HacTpoik pacueTa

1. 3apaitte TMN 3apauu, KOTOPYIO TpebyeTcs peLnTb. ‘ . @ m H
t=0 s Lr

=
Ha naHenu komaHA BblbepuTe MOAy/Mb HACTPOEK pacyéTa
(Pexxum — HacTtpoiikn pacuéta — Cratuueckuit — O6ume). = % % o}
HacTpoik pacueta - CTaTMYeCkAN

3apaiiTe cnepylowme napaMeTpbl pacyeTa:

e PasmepHocTb: 3D;

3 i| @ | Yamd
e Mopgenb: YnpyrocTb. = & "Q} 'xo,' @

= |re=x

HaxmuTe NMpuMeHuTb. "

. CTATHYSCKMA - COLme
2. B nosBMBLUEMCS OKHe BbiGEpUTE AMPEKTOPUIO, B KOTOPOI

6yLeT COXpaHEH pe3ynbTaT, M BBEAWUTE Ha3BaHWe daiina. ,@ e H
[ 1]

[=F

3. B cnyyae ycnewHo npoBeAEHHOrO pacyérta B KOHCONM
oTobpasutca coobuwenune: “Calculation finished successfully
at <date> <time>".
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AHanus pesynsmamos

1. Ortkpoiite daiin c pesynbtatamu. PexuM - PesyneTarhl

3TO MOXHO caenaTtb AByMS cnocobamu: @ ‘@ @ m =

e Haxmure Ctrl+E.

\f/
-
P b

e B rnaBHoM MeHi Bbibepute Pacuér — PesynbTaTtbl. |_ ]
Haxxmute OTKpbITL NOCA@AHUNA pe3ynbTar.

Moseutcsa okHo Fidesys Viewer, B KOTOPOM Bbl CMOXeTe 03HAaKOMUTLCS C pe3y/bTaTaMu pacyéTa.

2. OtobpasuTe CTaTyC KOHTAKTa A1 MOAENM.

T | Fidesys Viewer

dain - Pepaktuposate Bun  ObbekTel  $uneTpel - MHCTpymeHTel  MomMows

2 & |[m?f”" O ¥ | K
’7 ﬁa é ._..a ._._t. * CTaTyC KOHTaKTa y3na

T e, e i ,.||||—| L

e
LT o

2.[][][]u+[][)~.— 2.000e+00)

— 15

— 1.5

-
Craryc KOHTAKTA yara

0.000e+00 (.000e +00
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3. Otobpasute nepemeLlleHus ana 4ehopMUMPOBAHHOIO BMAA MOLENM.

FEYCI-LXE e

Lﬂ_&f_—_
fiepeso ofexTos NedopMupoBaTE Mo 1
I BEKTODY
Ykaxute macwtab 2000.
3.639e-04 3.639e-04

— (.0003 o
e}
g
— (0.00025 =
=]
2
-
0.0002 N
=
0.00015 3
2
L 0.0001 ;_
U
3 =

S5e-5

0.000e+0( 0.000e+00

Ucnonb3oearue KoHCONbHO020 uHMepgelica

MocTpoeHWe reoMeTpuK, reHepaLmIo CETKM, 3a4aHMe TPAHUYHBIX YCNOBUI M MATEPUANOB MOXHO BbIMOMHUTD C
MCMONb30BaHNEM KOHCONMBHOIO MHTepderica. Huxe npuBenéH Kop nporpaMMbl, MO3BOJSHOLWMIA BbINOAHUTb
WwarM OMWCaHHOro Bbille PYKOBOACTBA, HEOOXOAMMO TOSIbKO CaMOCTOSITENIbHO YKasaTb MOJHbIA NYyTb M
Ha3BaHue coxpaHsiemoro gaina.

Mpumep pabouero ckpunta (dbain coxpansetcs B D;/Fidesys/calc/test.pvd):

reset

import step " C:\Program Files\Fidesys\CAE-Fidesys-
2.0\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+11
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 1e6

create contact autoselect friction 0.0 offset ©.055 ignore_overlap off type tied method
auto

analysis type static elasticity dim3

calculation start path "D:/Fidesys/calc/test.pvd"

Takxke MOXHO 3anyctutb dann Example 12 Contact 3D.jou, BblOpaB Ha MAHENW WMHCTPYMEHTOB
E penakTop XypHana. B nosBuBleMCS OKkHe B rMaBHOM MeHio BbibepuTe Main — OTKpbITL M OTKpOMITE
TpebyeMmbli (ann xypHana.

MU3MeHeHne faBneHus1 B CKBaXKMHe

PewaeTcs 3aga4a 0 HAXOXXAEHMM NNACTUYECKOM 30HDI BOKpPYr CKBa>XMHbl B JUHaMUKeE C y4ETOM NMOpPOBOro
OaBneHna 0o nosaBaeHns HeyCTOﬁHMBOCTM B BMAE Noa0oC niactnyeckmnx ,ueq)opMauMﬁ.

KBagpaTHag nnacTMHa 3HAYMTENIbHOM LUMPWHBI U E€AMHUYHOM TOMWMHBI C MasbiM KPYroBblM OTBEPCTUEM
pagvyca a B ee LeHTpe MOABepraetcs pasHOCTOPOHHMM PAaBHOMEPHbLIM [AABAEHUSM HAMPSHXKEHUSMU O7 B
HanpasneHun ocn X1 u o0, B HanpaBneHun ocu X2 . Ha GOKOBble rpaHu OEeNCTBYET MOPOBOE [AABNEHME,
3aBucsLLee OT BpeMeHu. Ha Kpyrnoe oTBepcTve AeiCTBYeT AaBNeHMe, TaKKe 3aBUCSLLEE OT BpPEMEHM.

TpebyeTcs paccumTaTh NNACTUYECKME 30HbI BOKPYT CKBAXXMHbI B AUHAMMUKE .

X2

O3
EERERREERRRRRIRRRERERIRENY!

G,

(e

pretegetteteeeedseddeetttse

preteeteteqbteeeees

SERRERERRRRRRRERLNNY
'
N

G;
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lMocmpoeHue modenu
1. Co3pavite NIaCTUHKY.

Ha naHenu komaHpg, BblbepuTe MoAy/b NOCTPOEHUS OObEMHOWM
reometpun (Pexkum — leometpusi, O6bvekT — [MOBEpXHOCTD,
Hericteue — Cospatb). M3  cnucka reomeTpuyeckux
NpMMMTMBOB BblbepuTe [pAMOYronbHUK. 3afaiTe pasmepbl
6noka:

o UlupwuHa: 10;
e BbicoTa: 10;
e PacnonoxeHue: Z-nnockocTb.

HaxmuTe NMpuMeHuTb.

2. [lepeMelleHune K Ha4any KoopanHat

TpebyeTcs nepenBuvHYTb MOBEPXHOCTb TakMM 06pasoM, 4TOObI
O[lHA M3 BEPLUMH OKa3anacb B Hayane KoopAMHaT.

Ha naHenu komaHp, BbibepuTe MoAy/b MOCTPOEHMS OOBLEMHOM

reometpun (Pexxum — Tleomerpusa, O6bvekT — [oBepxHOCTD,
Herictene — TpeobpasoBaTtb). M3 cnuMcka reomMeTpuyecKux
npMMMTMBOB Bblbepute [lepemecTuTb. 33naéM  MapameTpbl

nepeMeLLeHuns:
o BbibpaTb MeTOA: pacCcToSHME;
e PaccrtosHue no X: 5;
e PaccrosHue no Y: 5.

Haxmute NMpumeHuTb.

3. Bbibop reomeTpuyecknx o6bLeKTOB

Fexium - MeomeTpuA

l'ﬂ@ﬁﬁ

= | &

Ob0LekT - MNoBEpPXHOCTE

P S RT
¢ A

Heictene - Co3naTk

@A S e e

e x4

Pexiam - MeoMeTpIMA

l.ﬁ@ﬁﬁ

= & %

DBtERT - MoBEpXHOCTE

P S RY
¢ A

AeicTEME - MpeobpazoeaTte

a A = SR B

@£$

B ctaHpapTHOM CTpOKe HaxoAMM MaHesNb C BbIDOPOM reoMeTpuyeckux 06bEKTOB.

HaxmuTe Bbibop BepLUMH.

P IQ o

Knukaem Ha NIEBYKO HWXHIOK BEPLINHY CO34aHHOM noBepxHoOCTM U CMOTPUM NOJYYEHHbIE KOOPAOAUHATbI Ha
C'rpal-mu.e CBoMcTB cneBa. YoexaaeMmcs, uto BEpLWHNHa nepemMecTnunacb B Ha4asao 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. Co3paHuWe KpyroBoro oTBepcTus PesknM - FeoMeTpis

TpebyeTcs cAenatb Bblpe3 B MNACTMHE, WCMOMb3ys
BCMOMOTaTEe/IbHbII KPYT. l (@ =

Ha naHenu koMaHg, Boibepute MOAYNb NOCTPOEHUS 06BEMHOM t=0 Id @ aLs Q
reometpun (Pexxum — TFeometpusa, O6bekTt — lMoBepxHOCTD, =

Nencteue — Cospatb). M3 cnucka reomeTpuyeckux
npuMnTMBOB BbibepuTe Kpyr. 3agaiTe pasmepsbl 610ka:

o Pagnyc: 1; D ¢ /. * i g
e PacnonoxeHune:Z-nnoCcKoCTb. y A

Haxmute NMpuMeHUTb.
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5. Ha naHenu komaHg BbibepuTe MOAYNb MNOCTPOEHMS
o6bvémHoN reometpun (Pexxum — Feometpusa, O6bekT —
MosepxHocTb, [eiictBne — Jlornyeckue onepauum). A3
CNMCKa forMyeckuin onepauuin  Bbibepute BbluecTb.
3apanTe napameTpbl IOMMUYCKOM onepaumu:

e A D nosepxHocTu(ew): 1;
e B ID nosepxHocTu(ewn): 2;

HaxmuTe NpuMeHnTb.

lMocmpoeHue cemku

1. W3MeHeHue HaCTPOEK CETKMU

—PexuM - MeoMeTpHA

[nga Toro, ytobbl aBTOMATMYECKM CTpOMnacCb YE€TbIPpEXYrosibHaa Ce€TkKa, U3MEHUM HaCTpOﬁKM no yMO/4aHUIO. B

CTaHOAPTHOM CTpoKe BbibpaeM UHcTpyMeHTbl — HacTpoiiku.

T 7 CAE Fidesys

mmmmmwmm

JH}IIQ"E‘IDFEH I@ 13*“'“*""*“
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B OTKpbIBILUEMCS OKHE B I€BOM KONOHKe Bbibupaem Hactpoiiku cetkn. Ha naHenu Tun anemeHta no
yMonuaHuio cteuM Fekcasap/veTbipexyronbHUK.

Haxxmute CoxpaHutsb.

V' Hactpoiiku ? X
Bua
Uctopua Otobpaxkenne ceTkn
Hactpoiiku 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] OtBepcTie
D 3amMocTuTL D} 3epkano
’.j TpeyronbHuK. fj MHOrorpaHHuK

| npwmrvis tpeyroneruaca [l Toeyronsra fenore

CoxpaHuTb 3aKpbITh
| ‘

2. Ha naHenu KoMaHA BbiGepuTe MOAY/b MOCTPOEHUS CeTKM  Pexum - CeTka

Ha kpuBbix (Pexmum — Cetka, O6bekt — Ha KpuBbIX,

Hencteue — TlocTpoeHue ceTkM). YKaxute cTeneHb ' C@ a n =
U3MeNbYEHUS CETKM: (=0 u %’ i

e BbiBGop KpuBbIX: 7; = “Ix

o Boibepute cnocob noctpoeHus cetku: CrylieHue; OGBekT - Ha KpHesix

o Bouibepute cnocob noctpoeHus cetkn: WHTepBanbl u
CrylieHus;

2
B I
+

e Konnuectso nHTepBanos: 70;

o KoadduumeHrt crywenms: 1.04;

F = 4
f

o (raproBas BepwwuHa: 7(neBas BeplIMHA HAa [AAHHOM
KpUBOW).

BHE - HDCTPDE.‘HHE.‘ CETHH

R 2B x &

Haxxmute NMpuMeHnTb.

Haxxmute MocTpouTb ceTky.

EFE:Y +» @
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o

3. Ha naHenu komaHpn BblGepuTe MOAy/b MOCTPOEHUS CeTKM Ha KpuBbix (Pexxum — Cetka, O6bekT — Ha
KpuBbIX, [eictene — MocTpoeHne ceTkm). YkaxuTe cteneHb U3MeNnbYeHUs CeTKU:

e Bbibop KpmBbIX: 8;

o Boibepute cnocob noctpoeHus cetku: CryleHue;

e Bbibepute cnocob noctpoeHus cetkn: MHTepBanbl 1 CryweHus;
o Konunyectso nHTepsanos: 70;

o KoadduumeHt crywenms: 1.04;

o (TapToBas BeplMHA: 6(HUXKHSAS BEPLUMHA HA AAHHOM KPUBOW).

Haxxmute NMpuMeHutb. Haxkmute MocTpountb ceTky.

4. Ha naHenu koMaHp BbibepuTE MOAY/Mb MOCTPOEHUS CETKM Ha Kpuebix (Pexum — Cetka, O6bekT — Ha
KpuBbIX, [eicterne — MocTpoeHne cetkm). YKaxuTe cTeneHb U3MeSIbYeHUS CETKU:

e Bbi6op kpuBbix: 6 1 4(4epe3 npoben);

e Bbibepute cnocob nNocTpoeHus ceTku: PaBHOMEpPHO;
e YcTaHoBMTe HAcTponky: UHTepBsan;

e YKaxuTe KONMYeCcTBO MHTEpBaNoB: 34.

Haxmute NMpumenutb. Haxkmute MocTpouTtb ceTKy.

Pexim - CeTka

5. Ha naHenn KoMaHg Bbibepute MoAylb MOCTPOEHMS
noBepxHocTHoW cetkn (Pexmum — Cetka, Obbekt -— l . df g n =
MNoBepxHocTHag, [lelicteue — UHTepBansl). t=0 % e Q
e ABTOMaTMueckuit pasmep; = u o
e Bbibop nosepxHocTei: 3. OBBEKT - MOBBpPXHOCTHSA
Hasxxmute MocTpouTh ceTky. & ;7 % “ 51
4# H A _ + <£
2

DelRcTENE - MHTEpEANk
w22 @ X
£ & &
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3adaHue Mamepuainaa u muna sziemMmeHma

1. Cospaiite MaTepuan.

Ha navenu komaHpg BbibepuTe MoAy/lb 3afaHMs CBOWCTB  PEMHIM - MaTepman

mMaTepuana (Pexxum —Martepuan, O6bekT — l .
YnpaBneHve Matepuanamm). B oTkpbiBWweEMCS BUaXKeTe

<& P =
YrnpaBneHue mMaTepuanamu B CpefHeil KONOHKe ykaxute ums t=0 % N Q
. o o FAAY
MaTepuana material. B KonoOHKe CBOWCTB OTKpOiiTe chMcoK | —=% :

Ynpyroctb 1 nepetawmre HassaHue Matepuan 'yka B KONOHKY  Ofyekt - ¥npaBneHue MaTepmanami
Csoictea MaTepuana.

3apaitTe cneaytolMe NapameTpbi: ‘h Q Q ‘ﬂ =

e Mopaynb HOHra: 1e9;

o KoadduumeHT NyaccoHa: 0.25.

B neBov konoHke nepexoauMM B pasgen O6bwue u Bbibupaem MMnoTHocTb. [epeTackMBaeM MbIIKOW B
NpaByto KOMOHKY M yKa3blBaeM 3HaveHune 2650.

e [lnoTHOCTb: 2650.

B neBon konoHke nepexogum B pasgen MnactmyHocTb U BbibuMpaeM Bropoit Kputepuit NpoOYHOCTH
Opykepa-lparepa.

o Koresusa: 2e6;

e Yron BHyTpeHHero Tpenus: 20;

e Yron gunataHcuu: 0.001.

B nesoi konoHke nepexogum B pasgen Neomexanuka - UsotponHasa mogens buo.
e [lopuctoctb: 0.25;

e [IpoHuuaemocTb: le-12;

e Bsaskoctb xuakoctu: 0.005;

e Yucno buo: 0.8;

e Mopaynb ynpyroctu: 1e9.

HaxmuTe NpuMeHnTsb .
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v Ynpaenexne mMatepuanamn X
CeoiicTsa Matepuvan ID MMnopTMpoBaHHbIA MaTepran
v ¥Ynpyroctb material 1 Yrnepoauctas ctans
> Marepwman lNyka Ykaxume uma mamepuana Cranb IOCT 4543-71
> Martepuan MyHu-Pusavta PesuHa
> Martepwuan bnerina-Ko Kesnap
> Martepuan MypHaraHa TutaH
> OpTOTPONHLIA MaTepunan IpyHT
> TpaHCBepcanbHO U30TPOMHLIA MaTepuan
> O6wue
> MpouHocTb
v MnacTnyHoCTL
> Mo Musecy
> [Mepsbivi KpUTEPWIA NPOUHOCTM [lpyKepa...
v BTopow kpuTepmi npouHocTy [pykepa...
Koresua
Yron BHYTPEHHero TpeHms . x
CsovicTBa MaTepuana 3HaueHve
Yron annataHcum
> Ynpounesue Moaynb KOHra 1e+9
> TemnepaTypHbie cBoMCTBa KosaddwnumeHnT MNMyaccoHa 0.25
v
v leomexaHuka S
MnoTHOCTL 2650
v WsotponHaa moaens bro
v n v 4
MopucrocTs Bropow kputepuii npouHocty [lpykepa-lparepa
Koresuns 2e+6
MpoxvuaeMocTs
B Yron BHyTpeHHero TpeHus 20
A3KOCTb XKWAKOCTU
Yron aunataHcum 0.001
Yucno buo
v W3otponHaa mogens bruo
Moaynb ynpyroctv Xuakoctu
Mopuctocts 0.25
MAOTHOCTL XMUAKOCTM
s T ) ) MpoHuuaeMocTs 1e-12
paHCBEPCAaNLHO U30TPOMHAA MOJEND ...
BA3KOCTb XMAKOCTU 0.005
> OpTtoTponHas moaens bro
Yncno buo 0.8 |
> MpegHarar N
Moaynb ynpyroctv Xnakoctv le+9 &y

2. Co3paiTte 610K OLHOMO TUMNa MaTepuana.

Ha naHenu komaHn Bbibepute Moaynb 3adaHus CBOWCTB MaTepuana (Pexum
HerictBne — [l06aBUTb CYLWHOCTb B 6/10K). 3a4aiTe cnegyolme napameTpbl:

e |D 6noka:1;

e Cnucok cywwHocTei: MoBepXHOCTb;

° ID: 3.

Haxmute MpumeHuTb.

Pexlim - BRokld

— bnoku, O6bekT — bnok,

& &

s s
[
1

O8tekT - Bnok

Q

W p EE

B

AelcTEre - NobaETe CylWUHOCTE B Onak

2

(6 <&

R &

gi
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3. [MMpuceoitte MaTepuan 610Ky. Feskin - Brok

Ha naHenu komaHa BbibepuTe MOAyMb 33AaHMS  CBONCTB l. q

maTepuana (Pexum — bnoku, Obvekt — bnok, LeictBue —

3apatb Martepwman). 3apanTe cnegylowme napameTpsbl: t=0 N
E FIs

e |D 6noka(os): 1;

OEbeEkrT ok

e BblbepuTe M3 CnMCKa paHee CO34aHHbLIA MaTepuan:

material . g

Haxxmute NMpuMeHnTb.

<
w p B
i

-En
JeRCTEME - 3343TE MaTepKan
5 ] Ri

%
_);(_

(K <&

&
XY w vHE %
i

Pexiam - Bnokld

4, MpUCBOITE TN 3NEMEHTA. l '

Ha naHenn komaHa BblibepuTe MOAOYNb 334aHUS CBOWMCTB t=0
maTepuana (Pexxum — bnoku, O6vekT — bnok, Jeicteue — Tun ==
aneMeHTa). 3ajaviTe cneayoLlimMe napaMeTpbl:

& &

CIEbekT 0

e

e |D 6noka(os): 1;

e Kareropwus: [1nockocTb; g

I

%
_);(_

o [lopsgpok: 2. AeicTEKE - TMM 3NEMEHTS
Haxxmute MpuMeHUTD. ‘h q g ﬂ E
o BB 2R E
FPexum - [paHKYHEIE YCNOBHA
AP < IH =
3adaHue 2paHuyHbIX ycnosuii t=0 “Lr
= % S
1. MpunoxuTe AaBneHue Ha NpaBy GOKOBYH KPUBYHO.
ObbekT - fJagneHue
Ha naHenu komaHg Bbibepute Pexkum — paHuuHbIe ycnosus, q
O6vekt — /[aBneHue ncreme — Tb. uT
il , DelictBue Co3paTtb. 3apaiTe = :l'- lcﬂ E ﬂg a
cnepyrowme napameTpbl:
e AsTOMaTtuueckoe npucsoeHue ID; .E, Q ﬁ; m - 'H'*
e Cnuncok obbekToB: KpuBas;
i 5 b P
e |D obbekToB: 4;
o 3HaueHue: 28e6 (noddeprusaemcs IKCNOHEHUUAbHBIU Aemctaiue - Co3parte
o “ _ 9 [ A
8UO YUC/A C UCNOJ/Ib308AHUEM NAMUHCKOU OyK8bI “€e”). *h ﬂ o— EE@ R
o

Haxxmute MpumeHuTn.
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2. TpunoxuTe faBneHue Ha NpaBylo BOKOBYHO KPUBYIO.

Ha naHenun komaHpg Bbibepute Pexxum — FpaHuuHblie ycnoeus, O6bekT — [daBnenue, [eictene — Co3pathb.
3apaviTe cnepyolmMe NnapameTpsl:

e ABTOMaTtuMyeckoe npucoeHue ID;
e (Cnucok obbekToB: KpunBas;

e |D obbekrToB: 1;

e 3HaueHue: 32e6 (noddepxusaemcsi IKCNOHEHYUATbHBIL 8UO YUCAA C UCNOA308aHUEM NAMUHCKOU BYyK8bI
‘e’).

Haxxmute MpumMeHuTnb.

3. 3apaiiTe HarpysKy, 3aBMCALLYIO OT BDEMEHMU, HA BbIPE3 MOLESMN.

Ha naHenun komaHpg Bblbepute Pexxum — paHuuHblie ycnoBus, O6vekT — [OaBnenue, [eicteue — Cospath.
3apanTe cnegylolwme napameTpobl:

e ABTOMartuyeckoe npucsoeHue ID;
e (Cnucok obbekToB: Kpnas;

e |D obbekToB: 6;

e 3HaueHue:0;

Haxmute MpumMeHUTD.

Ha naHenu komaHpg Bbibepute Pexxum — I'paHUuUHbIE ycnoBus, [aHEens KoMaH g X
O6bekt — YcTtaHOBUTb 3aBucMMOCTb Y OT BpemMeHM u/unm —Pexam - 3aBuoamocTs MY
KOOpAMHAT.

A9 <TH |
=l B %

B nosiBuBliemcs okHe 3aBucumoctb Y 3apaiite cnegytowme napameTpbl:

o Ha3ganwue I'Y: Pressure 3;
e BoibpaTtb HacTpoiiky @opmyna, BpyuHyto;

o B none Huxe BBecTH (25e6)-0.6e6™t/3600.

o Haxmute MNpUMeEHUTD.
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JaBHCHMOCTE 'Y 7 X

Thn ¥ [z v | | oopyna | Tabmms | rpadwc |

E JaBneHHe 3 Im

= Q AaBEneHKe 1

m |(25e6) -0, 6e6+t /3602

RS AaEneH1e 2
Clear | + | - | g | ! | G5 |
sin | cos | tan | SOk | if(n,B,C) | [ |
asin | acos I atan | exp | log | logid |
sinh | cosh I tanh | abs | ceil | floor |

AocTynHEE NepeMeHHEIE: £ (BREMA), ¥ [x-KOOPAKHATA), ¥ [Y-KOOpAKHaTa), 2 (2-
KO00pAKHATAY, T (Temnepatypa), F (4acToTa)

MPHMEHHTE

4. 3apaitTe CMMMETPUYHOE 3aKpENEHME.

Ha naHenu komaHg, BbiGepute Pexum — TpaHuuHble ycnopus, | oM - TPaHHYHBIE YCIOBIA
O6bekt — Mepemewenue, [eiicteue — Cospatb. 3apaiite . q m “ -
CnenytolMe napameTpbi:

e ATOMaTtuueckoe npuceoexue ID; I: :I' @m

e (Cnucok obbekToB: KpunBasi;
O6bekT - MNepemelLeHne

e |D obbekToB: 7;

VY m
e (CreneHu cBoboabl: Y; = = = o= ﬂg ﬁ
Haxmute MpuMeHnTD. I__{If' .—_{-'.J. .—_% E - -H--
)
AHanoruyHo 3aaaiite BTopoe 3akpenseHue ana npsmoit 8. E = lb 3

Ha naHenu koMaHg BbiGepute Pexxum — FpaHuuHble ycnosus, — AeficTeue - Cozpate
O6bekt — Mepemelwnenune, [eictene — CospaTtb. 3apaliTe ﬁ
cneayolme napaMeTpbi:

B
R

N

e ABTOMaTtuyeckoe npucsoeHue ID;
o (Cnuncok obbvekToB: Kpugas;
e |D obbekToB: 8;

e (CrteneHu cBoboabl: X;

Haxmute NMpuMeHUTb.
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5. 3apaiite nopoBoe AaBneHue.
MaHens KoMaHa g X

Ha naHenu komaHpg, Bbibepute Pexkum — IpaHuuHble ycnoBus,
—PexamM - TpaHuYHBIE YCNOEKA

O6bekt — MopoBoe paBnenue, eictene — Co3partb. 3apanTe —

ciegyruimne napaMeTpbl: l '

e ABTOMaTtuyeckoe npucsoeHue ID;

t=0 s lr
=
e Cnucok 06bekToB: KpunBeas; = 2| &
e |D obvektoB: 1 4 (B none ID umcna nuwytcs yepes ~Obeexr - Moposoe aasnerie
npoben); q
= 4| W g =
o 3HauveHue: (25e6)-0.6e6%t/3600.
Haxxmute MpumeHuTb. gp Q g’.
A

< |H | I
o

—elcTEre - Co3naTe

@

| %]

)Y
il

3anyck pacuema

1. 3apaiite napameTpbl pewarens.

.. Pesadr - HacTpolki pacyeTa
Ha naHenu komaHg Bbibepute Moaynb HacTpoek pacyéta (Pexum H R

— Hacrpoiiku pacuéta, Hactpoitku pacuéta — BpemeHHO# ‘ . ‘fi m “ =
aHanms, BpemeHHoW aHanu3 — 0O6wue). 3apaite cnepyrowme
napameTpsl: t=0 1

= @m 2% A

HacTpofka pacqsTa - BpemMeHHoN aHamw=

e PasmepHocTb: 2D;

e Tun nnockor 3agauu: [lnockoe pedopmupoBaHHOE

. = |
COCTOSIHME; l-fJJ- ,,’J'D 'LQ," 'L’," %D g

= |[F =%
e MakcmumanbHoe Bpemsi: 15000; .
e Yucno waros: 1000;
YcraHosute dnaxok B none MpeaHarpyxeHHas Moaenb; BpEMEHHONM aHamu= - OBLLme

B pazpene Mopenn yctaHoBuTe (naxkn Ha Ynpyrocrtb, {a} (d) e E;&
MnactuHocTb, Mbe30NpoBOAHOCTD. il | Il | B

YcTaHoBUTE GaXOK B Noje 3aaatbh HACTPOMKU HESIBHOW CXEMbI.
B none 3aryxanue anroputma Helomapka BeepmTe 3HaueHue 0.1
Haxmute NMpuMeHUTb.

Haxxmute Hauatb pacuér.

2. NOSIBUMBLIEMCS OKHe BbibepuTe AMPEKTOPMIO, B KOTOPOM BYAET COXpaHEH pe3ynbTaT, M BBEAMUTE Ha3BaHWE
danna.

3. B ciyyae ycnewHo npoBefEHHOro pacyéta B KOHconu oTobpasutca coobuwenue: “Calculation finished
successfully at <date> <time>".
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o
AHanus pe3yibmamoe
1. Ortkpoiite daiin c pesynbtataMu. ITO MOXHO CAenaTb TpeMs Cnocobamm.

o Haxmute Ctrl+E.

e B rnaBHom MeHIo Bbibepute Pacuetr — OTKpbITb pe3ynbTaThl.

e Ha naHenu koMaHpg Bblbepute Pexxum — Pesynbtatbl. Haxkmute OTKpbITL pesynabrar.

Fexum - Pe3yneTaThl

AP <cTHE S
=B ¥ | a

PaccmoTpute pesynbtathl pacyéta B okHe Fidesys Viewer .

&F [lns aBTOMaTUYECKOro NPUMEHEHMSI U3MEHEHWUIA BCEX PUNBTPOB HAXXMUTE HA COOTBETCTBYHOLLYIO KHOMKY
ABTOMaTHYECKM NPUMEHSATb U3MEHEHUSA HA NaHENN KOMaHA,

B ctaHpapTHOM cTpoKe HanauTe 3HavyoK HacTpoiiku LiBeToBOI KapTbl QEI
Ha naHenu OuckpeTunzaums uBeTa B noje Yncno TabnnuHbIX 3HAUEHUI NOCTaBbTe 3HaYeHue 6.

AWCHpETHIALMA LEETA

i AWCKpPETHEMPOESTE

HHono TAGaHYHER: |
—

SHaYEHHH IE'

Ha BepxHew naHenu BbibepuTe OaHHble pe3ynbTata pacyeta Ans otobpaxeHus. M3 nepBoro Bbinagarowwero
cnucka BblbepuTte HanpskeHus, us sToporo — Musec.

2 HanpaweHHa j I(MH3EC:' LI

Pe3ynbTaTbl HanpskeHuss Mwuseca npeacTaBneHbl HUxe (MO YMOMYAHWKO NpeAcTaBfAeHbl pe3ynbTaTbl A
nocaegHero wara pacyeta B MoMeHT Bpemenun 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+{

Pe3zynomamel - HanpsxeHue Mu3sec

AHanornyHbiM 06pasoM 0To6pasnM OCTasIbHbIE PE3Y/bTATHI.

geesr (Muzec)

Pe3zynsmamel - nnacmuyeckue degpopmauvuu (Mu3zec)
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o

[ocTpoiiTe Mogenb M paccMOTpuUTe nNiacTuyeckne aedopmaumm Ha NonHoM nnactuHe. Mcnonbsyem @unbtp -
AndasutHblit yKasatenb - OTpasutb. Ha cTpaHuue ceoicTB B nose MNMnockoctbio ykaxkem X. 3aTeM K 3TOMy
GunbTpy ewle pas npuMeHsem bunbTp oTpasutb, HO B nose MNMnockocTbio ykaxeM Y.

ITnactrueckue pedpopmarmn (Musec)
0.165 - gg=1.648¢-01

0.12361

0.082407

0.041201

o
|
=

Pe3ynsmamel - [lnacmuyeckue degpopmayuu Ha NoJHoU naacmuHe

Ha ppyroi UBETOBOM CxeMe KapTMHa pacnpefeneHus nnactuyeckux aedopmaumuit MoxeT ObiTb 6onee
BbIPaXKEHHOW.

ITnacruueckue gecpopmarytn (Musec)

0.165-—pu- 1.648¢-01

0.12361

0.082407

—0.041204

I
=

0O-

Pesynsmamei- [lnacmuyeckue degpopmayuu Ha noaHol naacmuHe (Opyaas ysemoeas cxema)
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|
OueHume 3anac npo4yHocmu
B ctaHpapTHOM cTpoke Bbibepute PunbTpbl — AndaBuTHLIN YKas3aTeab — 3anac NPOYHOCTH.

Bbibnpaem nong gna otobpaxeHus Ha Mogenu — 3anac npouHoctu 1 Teopus KynoHa-Mopa.

Margin Of Safety Teopust Kynoua-Mopa

1 g 1.000e+00

—0.87285

0.5819

0.118-M 4 181¢ 01

Pesysnibmam pacyema 3anaca npoyHocmu no meopuu Kynoxa-Mopa

Margin Of Safety Teopusi Morn Kynoma

1 g 1.000e+00

0.9713

0.91416

=
=1
8
)
D

-
e
-
W
m

=
=

Pe3yﬂbmam pacdema 3anaca npo4Hocmu no meopuu MOZU-KyﬂOHG

Takum o06pa3oM, Obl1 NMpomM3BeAeH pacyeT MAACTUYECKOM 30Hbl BOKPYr CKBaXWHbl B AMHAMMKE C Y4eTOM
MOPOBOr0 AABMEHUS A0 NOSBNEHWUS HEYCTOMYMBOCTM B BUAE MOMOC NIACTUYECKUX AedOpMALIMNA.




rfc')

CAE Fidesys — pykoBoacTBO nonb3oBatens (sepcus 2.0)

Ucnonv3oeaHue KoHconbHO20 UHMepeiica

MocTpoeHne reoMeTpum, reHepaumio CETKM, 3a4aHNe TPAHUYHBIX YCIOBUI U MaTepUanoB MOXHO BbIMOAHUTD C
MCNONb30BAaHUEM KOHCOMBHOrO MHTepdenca. Huxe npueenéH Ko nNporpaMmbl, NMO3BONASIOWMM BbINOMAHUTL
Warn OMNMCAHHOrO Bbille PYKOBOACTBA, HEOOXOAMMO TOMbKO CaMOCTOATENbHO YKa3aTb MOJIHbIM NyTb WU
Ha3BaHue coxpaHsiemoro gaina.

Mpumep paboyero ckpunta (dain coxpaHsetca B Di/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 le-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'

RRRRRPRRPRRRRRLPRR

penakTop XypHana. B nossuBLIeMCS OKHE B I1aBHOM MeHH0 BbibepuTe Maiin — OTKPbITb U OTKpOMTE

E Takke MoxHO 3anyctutb dann Example_13 Plasticity 2D.jou, BbIGpaB Ha MNaHeNM MHCTPYMEHTOB
TpebyeMbli pain xxypHana.
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UcTopusa Harpy)XxeHus ynpyro-naactmyeckoin nnacTuHbl

Hinton E. Fundamental Tests for Two and Three-dimensional, Small Strain, Elastoplastic Finite Element Analysis /
Emest Hinton, M.H. Ezatt. - NAFEMS, 1987.

PelwaeTcs 3aa4a 0 pacTHKEHUU-CKATUM KBAAPaTHOM NnacTuHbl. MapameTtpbl MaTepuana: E = 250e3 H/MM2, v
= 0.25, npenen Tekydectn ¢ = 5 H/MM% Mopenb pa3buBaeTca Ha OAMH KOHEYHbIM 3NEMEHT. JleBas U HUXKHAS
CTOPOHbI 3aKpenieHbl Mo NepneHaukynsapam. [paHnYHble YCI0BKUS MPeLCTaBAeHbl HA PUCYHKE HUXE:

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

Mocmpoexue modenu PEXUM - [EOMETpPUS

1. Co3paviTe KBaApaTHYH MAACTUHY. " q W “ =
Ha naHenn «komaHpn BbibepuTe MOAyAb MOCTPOEHUS

obbvémHOM reometpun (Pexxum — Feometpusa, ObbekT — t=0 I .lf %’ b El
o = Y

MoBepxHocTb, [lericTBue — Cospatb). M3  cnucka

reoMeTpuyeckmx npuMUTUMBOB BblbepuTe MpPAMOYronbHUK. O6bexT - MoBepXHOCTL

3apavite pasmepsbl 6noka:

o LllupuHa: 1; ” Q /- * i g

e PacnonoxeHnune: Z-nnockocTb. y 1

Haxmute MpumeHuTb.
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2. [lepemecTuTe NOBEPXHOCTb K HAa4Yany KOOPAMHAT.

Ha naHenu komaHz Bbibepute MOAyNb NOCTPOEHMS 06BEMHO
reometpun (Pexxum — lFeometpua, O6bekT — MNoBEepXHOCTD,

Herictene  — MpeobpasoBatb). M3 cnmMcka BO3MOXHbIX
npeobpa3oBaHui BblbepuTe MepemMecTUTDb. 3apanTe
napameTpbl:
ID noBepxHocTH: 1;

e Bxnouas cpaweHHbie: yopaTb Gnaxok;

e BbibpaTb MeToa: PaccTosHue;

e Paccrosanue no X: 0.5;

e PaccrosHue no Y:0.5.
Haxxmute NMpuMeHnTb.
Takum  00pa3oM,  NieBbli  HMXKHMM  yrofl  MAACTUHBI

nepeMecTunca B Ha4yano KoopanHar.

lMocmpoerue cemku

1. Ha naHenu koMaHpz BblbepuTe MOAY/b NMOCTPOEHUS CETKM
Ha kpuBbix (Pexxum — Cetka, O6bekt — Ha KpuBbix,
Henicteue  — lMocTtpoeHne ceTkMn). YKaxuTe CTeneHb
N3MEeNIbYEHUS CETKM:

e Bbibop kpuBbix: all;

e Bnibepute cnocob noctpoeHus cetku: PaBHoMepHo;
e BbibepuTe napametpbl pa3bueruns: UHTepBan;

e Wutepsan: 1.

Haxmute NMpumeHuTb.

Haxxmute MocTpouTb ceTKy.

2. Ha naHenu «komaHa BbibepuTe MOAYNb  MNOCTPOEHUS
noBepxHocTHon cetkn (Pexum — Cetka, O6bekTt —
MoeepxHocTHas, [lelicteBue — lMocTpoeHue ceTkm):

e Bbibepute cxeMy nocTpoeHus ceTku: ABTOMaTUYeCKas;
e Bnibop nosepxHocTe: all.

Haxmute NMpuMeHUTb CxeMmy.

Haxxmute MocTpouTb ceTky.

FPexum - MeoMeTpuA

l

'GQHE

< ||

0bvekT - MNoBepxHOCTE

N_
&

&
A

> R

Jefictere - Co3gaTh

-

B S o= 8 B

&

® P

Pexum - CeTKa

t=0
]

ODBekT - Ha KpuBesix

D

&

@

i e

JeicTere - NMOCTPOEHWE CETKM

i

1+
100

22 R S
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3adaHue mamepuana u muna 3nemMeHma
Pexiar - Martepian

1. Ha naHenu koMaHpg BbibepuTe MoAynb 3a4aHWs CBOMCTB

matepumana (Pexum — Matepuan, O6bekT — YnpaBneHue l '
Matepuanamm). Ykaxute uma  MaTepuana Material 1.

P =
[NepeTawmTe u3 nNeBOoM KONOHKM Hapgnucb Matepuan [yka B t=0 I{ _:.;',:_ Q
o o [
konoHky  CBorcTBa  MaTepuana. 3ajante  ciepylowme
napaMeTpbl: DELEKT - ¥MpaBneHMe MaTEpHanar

e Mopaynb tOHra: 250e3; —
o KoadduumeHT lNyaccoHa: 0.25. h Q. G (ﬂ =

B okHe cneBa nepengute B pasgen lMnactmyHoctb - Mo Musecy. lMepeTtawute xapaktepuctuky [pegen
Teky4yectn B okHo CBOKMCTBa MaTepuana. Beegute 3HauyeHue:

&1 &

Mpenen Tekyyectu: 5.

W ¥npasnsmie MaTEpMAnaLIA *
_:Canﬁcraa Matepuan in} | MiMnopTuposadHei® Matepwan
*-" YnpyrocTe Material 1 1 ¥raepoawcTan cTank
.+ Marvepuan lNyka Vamume ums Momepuaig | Crame NOCT 4543-71
¥ Marepwan Myrw-PusanHa PeswHa
¥ Marepuan bagtiua-Ko | Kesnap
» Marepwan MypHarada Tutax
¥ OproTponHbE Matepan i Tpyur
1 * T[]di‘h’.. EEPCAAEHO .-‘.Zi{:‘fj}{]ﬁ-!l—.ii-‘ M. :
5 OBume
> Mpouxoers
;v MABCTHUHOLT
> Mo Musecy CeoRcTEa MaTeprana 3HaueHwe
¥ TMepewit xpurepwid npounocra . v Material 1

» BTOpOR kpuTepuil npousocd Ap...
BTOpOR kpurepui npouxocty Ap

] ~ Matepuan MNyxa
L r ¥npouHeHWe

] Moayne KHra 250000

| 3 eparyp cTEA

| Tewmn Hbie cooM KoatduuwedT Myaccoqa 0.25

» TeomexanwKa v Mo Musecy .
¥ nwr !npem ; .._E'.TH e e s st e ..?._ S — .._.._...._..__|
=y

L‘_:_'j FpuiitieTo

Haxmute NMpuMeHUTb.
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o Pexiar - BEnokad
2. Co3pavite 6nOK 0OHOrO TMMNA MaTepmana.

Ha naHenu komaHa BbiGepuTe MoOAyNb 3adaHMs  CBOWCTB l '

matepuana (Pexum — bnoku, O6vekt — Bnok, [eicteue —
[Oo6aBuTb cywHOCTb B 6noK). 3apaite  ciepylowune =
napameTpbl:

g

P <
e Q
=

& &

i

e |D 6noka:1;

e Cnucok cywHocTen: [oBepXHOCTb; g
e |ID:1 (unn komaHpow all).

%

JercTere - JofSaeunTe CylHOCTE B GRok
Ri R

=)
Y%

Haxxmute NMpuMeHnTb.

& <&

3. [lpuceoite matepuan 610ky. = —

Ha naHenu KoMaHn BbibepuTe MoOAynb 3afaHUs CBOWCTB
maTepuana (Pexum — bnoku, O6vekt — bnok, [eiictBne — l
3apatb Matepman). 3aganTe cnefyrolimMe napameTpobl:

G <

&
&l &,

t=0
e |D 6noka(oB): 1; == /T~
e Bbibepute u3 cnucka paHee CO30aHHbIM MaTePUaNn:  (fyrekT - Enok

Material 1.

HaxmuTe NMpuMeHuTb. g

AeicTEME - 3343TE MATEQMAN

=
Y%
"

Oy i

il

SRR
% <&
)

4. TlpucsonTe TMN IneMeHTa.
Pexir - Enokaq

Ha naHenu komaHg Bbibepute MOAYyNb 33faHWs CBOMCTB
maTepuana (Pexum — Bnokun, Ob6vekt — bnok, LevictBue —
Tun aneMeHTa). 3apanTe clepyoWwme napameTpsi:

t=0

sl
1

o
et
=T
B
R

~ a

@Ba: o #4&

1
1

e |ID 6noka(oB): 1;
e Kareropwus: [1nockocTb;
e [lopsnok: 2.

HaxmuTe NMpuMeHunTb. g

AefcTeMme - T

@
=

OEsekT - BNo

=

B S
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3adaHue 2paHuyHbIX ycnosuii PeXM - TpaHitiHbIe yenoBis

1. 3akpenuTe KpuBYIO 3 B HanpasneHum Y. . d@ g n =
Ha naHenn komaHpg Bbibepute PexxuM — FpaHUuUHbIe yCn0BMS,

O6bekt — Mepemelwenune, [eictene — Co3partb. 3apalite Idr. %

ciegyruimne napaMeTpbl: OBbexT - MepemellieHie

e AsTOoMaTMyeckoe npucsoexue ID; g
e Cnucok obbekToB: Kpusas; = :l'- l:l-* E ﬂg ﬁ
e |ID obbekTOB: 3;
o (CreneHu ceoboppl: Mo Y; gp g’l g’p E = 'H""
e Bennuuna: 0.
Ee
Haxxmute NMpuMeHnTb. E Ib a

2. 3akpenuTe Kp1BYyH 2 B HanpasneHun X. ‘&h ﬁ EE EE@ c;t

Ha naHenu komaHn Bbibepute Pexum — 'paHMuYHbIE YCNOBMS,
O6vekt — MNepemewenne, leiicteue — Cospatb. 3aaanTe cneaytoLlime napameTpbi:

e ABTOMatMuyeckoe npucsoeHue ID;
e Cnucok obbekToB: KpnBas;

e |D 06beKTOB: 2;

e (CreneHu cBobogpbl: 1o X;

e Benunuuna: 0.

HaxmuTe NMpuMeHuTb.

3. 3akpenuTe KpuBYIo 4 B HanpaBneHun X.

Ha naHenu komaHp Bbibepute Pexxum — IpaHuuHble ycnoBusi, O6bekt — Mepemewenue, [elictBue —
Cospatb. 3apavite cnefylolimMe napameTpbl:

e ATOMaTtuuyeckoe npuceoeHue ID;
e Cnucok obbekToB: KpnBas;

e |D 06bekTOB: 4;

e (Crtenenu ceobogapl: Mo X;

o Benunuuna: 0.

HaxmuTe NMpuMeHuTb.

4. 3akpenwuTte kpuByto 1 B HanpasneHuu Y.

Ha naHenu komaHp Bbibepute Pexxum — IpaHuuHble ycnoBusi, O6bekt — MepemeweHune, [eiictBue —
Cospatb. 3apavite cnefyolimMe napameTpbl:

e ABTOMaTtmyeckoe npucsoeHue ID;
o (Cnucok obbvekToB: Kpueas;

e |D obbekTOB: 1;

e (Ctenenu cBoboapl: Mo Y;

e Benunuuna: 0.

Haxxmute NMpuMeHnTb.
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Ycmanoeume 3asucumocmes 'Y om epemeHu u/unu kKoopouHam

1. Cospaitte Tabnuuy 1 ong nepemelleHmin 3. e 8 X
Ha naHenu koMaHg Bbibepute Pexxum — 3aBucumoctb Y. —Pexim - 3aBnommocTe 1Y

B okHe 3aBucumoctb Y knukHute no Mepemelwwenuo 3 u l . (é g n =
BbIOepuTe BKnagky Tabnmua.

YcTaHOoBUTE HACTpPOMKY: Bpems; t%ﬂ u @ a:é Q

3anonHute Tabauuy cnegyowmm obpasom.

V' Sasmcumocta MY .
Tun Y Mmaa Y 1D Qopuyna - Tadmwa | Mpadux
55 Meperewyeriie 1 8 — ®
ES Mepemewenmve 2 | 0 . Ox
S Mepesswenne 3 Oy
&5 NMepemewenne 4 i 1 I 2.5¢-05 oz
i : se-05 () TemnepaTypa
3 5e-05 O acrora
¢ se-05 S —
’ zse0s S
& 0
i T 0
C 0

Haxmute NMpumeHuTb.

2. CoszpanTe Tabnuuy 2 ons nepemeLleHui 4.
B okHe 3aBucumoctb Y knukHute no MNepemewennto 4 1 Boibepute BKNaaky Tabnuua.

YcTaHoBUTE HacTpoliky: Bpems;

3anonHuTe Tabnmuy cneayowmm 0bpasom.
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Y Satucun ol
Tun Y Wma Y 1D Gopwyna | Tabmwa | Tpadw
ES Nepemewenne 1 P ®
B Nepemewenue 2 0 . Ox
B Nepemewenus 3 Oy
1
g Mepemewerne 4 ¢ Oz
z 0 () Temnepatypa
3 2.5e-05 {:} HacroTa
5 605 SHOOpT
OrascTHTE
] 5e-05 s —
T 2.5¢-05 gl | mgq
2 ]
@®

...... T T T T TR M T T TR A T T T T T ToTa T TR T T T T TR WA T

HaxmuTe NMpuMeHuTb.

FeximM - HacTpoRk pacJeTta

3anyck pacyéma
v AP <ITH <
1. 3apanTte TMN 3agauu, KOTOPY TpebyeTcs pewunTb.

.. t=0 N
Ha naHenn komMaHp BbibepuTe MoOAy/lb HACTpOeK pacyéTa = iy Q
(Pexkum — Hacrpoiiku pacyéra, Hactpoiiku pacuéra -—

Cratuueckui, Ctatnka — O6wme).

PasmepHocTb: 2D; .‘—T*. ,@- .@. ;’g{ %J ﬁ

Twun nnockon 3apauu: MNnockoe AedopMUPOBAHHOE COCTOSIHUE; .

HacTpoika pacueta - CTATHMYECKHIA

Mogenb: Ynpyroctb, [11acTMyuHoCTb;

3aaTh YMC/IO LWATOB HarpyKeHus: 8. Cratiuecanit - Obwme

HaxmuTe MpuMeHuTb. ﬁ 'IEEE He

Haxxmute Hauvatb pacuér.

2. B nosBuBwemcs okHe BbibepuTe OMPEKTOPUIO, B KOTOPOW ByaeT COXpaHEH pe3ynbTaT, M BBEAMTE Ha3BaHMeE
danna.

3. B wiyyae ycnewHo npoBeféHHOrO pacyéTa B KOHconu oTobpasutcs coobuieHue: “Calculation finished
successfully at "date time".
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AHanus pe3yibmamoes

1. Ortkpo#Te ¢ain c pesynbTaTaMu. ITO MOXHO CAENaTb ABYMS cnocobamu.
o Haxmute Ctrl+E.
e B rnasHom MeHIo Bbibepute Pexxum — PesynbTtaTtbl. HaxxmMuTe OTKpbITL NOCAEAHNUI pe3ynbTarT.

Fexum - Pe3yneTaThl

AP <cTHE S
= B ¥ | &

[na aHanusa pe3ynbTaToB Nepenante B OKHO Fidesys Viewer .

[na aBTOMaTUYECKOro MPUMEHEHUS M3MEHEHWK BCeX GUNLTPOB HAKMUTE HA COOTBETCTBYIOLLYHO
KHOMKY ABTOMaTU4ECKU NPUMEHSTb U3MEHEHUS! HA MAHENN KOMaHA,

2. Mopkniounte dunbtp OedopmupoBatb no BekTopy (MeHto — @unbTpbl — ANQaBUTHBIM yKaszaTenb -
HedopmuposaTb N0 BeKTOPY). MAn ncnonb3yinte COOTBETCTBYHIOLLYHO KHOMKY HA NaHeNM KOMaHg, :

EQQBRO 2

Oepeso obbexToE

[ng naHHoro punbTpa Ha Bknagke CBOMCTBA YCTaHOBUTE:

e Bekrop: NepemelueHns;
e  MHoxuTenb MacwTaba: 10000;

HaxmuTe MpuMeHuTb (€CIM He BKIIHOYEH pexxuM ABTOMaTMYECKU NPUMEHSITb USMEHEHUS ).

3. Ha BepxHeii naHenu BbibepuTe [aHHble pe3ynbTaTa pacyeta Ana ortobpaxeHus. M3 nepsoro
Bbinagatoulero cnucka soibepute Mepemelnenus, 13 sToporo - Cymma.

I < epeMelleHna j ICYHHB LI

4. Ha naHenu npocMOTpa Waroe yCTtaHOBUTE LWar 1. Bbl OOMKHbI YBUOETD M3o6pa>+<eHl4e NNaCTuHbl B

>

Ha4yanbHOM coCTOoSHMKU. [lanee, Haxmute Ha BocnpoussepeHue Bbl  OOMKHbI  YBUAOETH

nocnenoBaTtesibHOE pacTaXXeHue, a 3ateM OKaTmne niactuHbl B COOTBETCTBUU C MCTOpMeVI HarpyxeHus.
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TakuM 06paszoM, Obii NPOU3BEAEH PACYET HANPSXKEHHO-AEPOPMUPOBAHHOIO COCTOSIHUS NNACTUHBI C YYETOM
UCTOPUM HArpyXXEHUS.

Ucnonb3oearue KoHCoNbHO20 uHMepgelica

MocTpoeHWe reoMeTpum, reHepaLmio CETKM, 3a8aHME TPAHUYHBIX YCIOBMI M MAaTEPMANOB MOXHO BbINOAHUTL C
MCNONb30BAHMEM KOHCONbHOrO MHTepderica. Huxke npuBenéH Koh MporpaMMbl, NMO3BONSIOWMIA BbINOAHUTDL
WarM OMMCaHHOrO Bbile PYKOBOACTBA, HEOOXOAMMO TONIbKO CAMOCTOSATENIbHO YKasaTb MONHbIA NyTb U
Ha3BaHue coxpaHsiemoro daina.

reset
create surface rectangle width 1 zplane

move surface 1 x 0.5y 0.5

curve all interval 1

curve all scheme equal

mesh curve all

mesh surface all

create material 1

modify material 1 set property 'MODULUS' value 250e3

modify material 1 set property 'POISSON' value 0.25

modify material 1 set property 'MISES_YIELD_STRENGTH' value 5
block 1 add surface 1

block 1 material 1

block 1 element plane order 2

create displacement on curve 3 dof 2 fix @

create displacement on curve 2 dof 1 fix ©

create table 1

modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table

dependency time
insert row 1

cell 1 1 value ©

cell 1 2 value 0.0
insert row 2

cell 2 1 value 1

cell 2 2 value 2.5e-5
insert row 3

cell 3 1 value 2

cell 3 2 value 5e-5

RRRPRRRPRRRRRPR
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modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
create table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table 2 insert row 9

modify table 2 cell 9 1 value 8

modify table 2 cell 9 2 value 0.0

create displacement on curve 4 dof 1 fix ©

create displacement on curve 1 dof 2 fix ©

bcdep displacement 3 table 1

bcdep displacement 4 table 2

analysis type static elasticity plasticity dim2 planestrain
static steps 8

calculation start path 'D:\CAE-Fidesys-2.0\example.pvd'

insert row 4

cell 4 1 value 3

cell 4 2 value 5e-5
insert row 5

cell 51 value 4

cell 5 2 value 5e-5
insert row 6

cell 6 1 value 5

cell 6 2 value 2.5e-5
insert row 7

cell 7 1 value 6

cell 7 2 value 0.0
insert row 8
cell 8 1 value
cell 8 2 value 0.0
insert row 9
cell 9 1 value
cell 9 2 value 0.0

~N

o

dependency time
insert row 1
cell 1 1 value
cell 1 2 value 0.0
insert row 2
cell 2 1 value
cell 2 2 value 0.0
insert row 3

cell 3 1 value 2

cell 3 2 value 0.0
insert row 4

cell 4 1 value 3

cell 4 2 value 2.5e-5
insert row 5

cell 5 1 value 4

cell 5 2 value 5e-5
insert row 6

cell 6 1 value 5

cell 6 2 value 5e-5
insert row 7

cell 7 1 value 6

cell 7 2 value 5e-5
insert row 8

cell 8 1 value 7

cell 8 2 value 2.5e-5

(W]

NNDNNMNNMNMNMNMNNMNNMNNOMNMNNNNMNNOMNMNNMNNNMNNMMNMMNMNNNNMMNMNMNNMNNMNMNNNNNRPRRPRPRRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRRR
=




>

v» CAE Fidesys — pykoBoactso nonb3osatens (sepcusa 2.0)

MNocnepoBatenbHoe po6aBneHue 06LEMOB B Npouecce pacyeTa

PaccmaTpuBaetcs npumep MHorowarosoro pacyeta B CAE Fidesys ¢ pobaBneHueM obbema B npouecce
pacyeTa. 3ajaya pelwaeTcs 3a [AOBa liara HarpykeHus. Ha nepBom ware monenb npeactaBnser coboin
napannenenunes, oAnH TOPeL, KOTOPOro 3akpenjeH No ocu X, Ha ApYyroi NpuIoXKeHo AaBneHue BAonb ocn Y
(Takum 0b6pazoM, nponcxoamT oxatne). Ha BTopom Luare pacyeta g Mofenm ybupaercs rpaHuyHoe ycioBume
3aKpenneHue no ocu X, BMeCTO Hero K 3ToMy xe Topuy fob6aBnseTcs HOBbIM napannenenunes. B Mecte cTbika
06beMbl "CKNIenBaOTCA", NPOTUBOMOMIOXKHbIM TOpEL, HOBOro A06aBNEHHOro obbema 3akpennsercs no ocu X.
Mpu 3TOM 06BEMBI MPOAOMIKATCA CKUMATHCA.

ﬂocmpoeHue modenu
Fexum - MeoMeTpuA

1. Co3pavite nepBbIvi Napannenenunea. l ' Q ﬂ ” ==

Ha naHenuM komaHa BbiGepuTe MOAy/ib MOCTPOEHUS OBbLEMHOM [ ,l' %
reometpun (Pexxum — Feometpusa, O6bekt — O6bEM, [lelicTBre —
Cospatb). M3 cnucka reoMeTpuyeckmx  npumMutmeos  ObbekT - Obbem

BbibepuTe Mapannenenunep, 3anavite pasmepbl 610Ka: ﬁ ¢ /-
* R
e X (wupuHa): 2;
e Y (BblcOTa): 1; y A

e Z (rnybuHa): 0.3.

Helicrere - Co3gaTh
HaxmuTe MpuMeHuTb. al A Sy ? &

2. Co3pnaiite BTOPOI napannenenuneg. @ K "}/

M3 cnucka reoMeTpuyeckmux npuMmUTMBOB BbibepuTe Mapannenenunes. 3anaiite pasmepsl 610kKa:

e X (wupuHa): 1;
e Y (BbicOTa): 1;

e Z (rnybuHa): 0.3. Fexiam - TeoMETHIA
HaxmuTe MpumeHnTs. ‘ ' @ ﬁ H =
3. MepeaBMHbTE NEpPBbIK Napannenenmnes K Hadany KOOpAMHaT. |::* % 7,?\-

Ha naHenu komaHn BbiGepuTe MOAyAb MOCTPOEHUS O6bEMHON — COBEKT - Obtem
reometpun (Pexxum — Feometpus, ObbekT — O6beEMm, [leicTBre —
Mpeo6pasoBaTtb). M3 cnMcka BO3MOXHbIX Npeobpa3oBaHuii ﬁ $ f * i @

BbibepuTe MepemecTuTb. 3aaMTe NnapameTpsl: y [

e |D obbema: 1;
e Bxnwouas cpaweHHbie: yopaTb Gnaxok;

e Bbibpatb MeTon: PaccTosHue; g A E"'-*i % El

e PaccrosHue no X: 1;

JercTere - MNpeobpazoeate

. PaCCTOHHMGHOYEO.S; @ % l:i/

e PacctosHme no Z:0.15.
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Haxxmute NMpuMeHnTb.

4. MNepenBuHbLTE BTOPOK Napannenenunes K Hayany KOopAamHar.

Ha naHenu komaHp Bbibepute mMoaynb NOCTpoeHUs 06béMHOM reomeTpun (Pexxum — Feomerpus, O6bvekT —
O6vemM, [eiicteue — lMpeobpasoBatb). M3 cnucka BO3MOXHbIX npeobpa3oBaHuit BbibepuTe MepemMecTuTb.

3apanTe napaMeTpbl:

e |D obbemMa: 2;

e Bxnouas cpaweHHbie: yopaTb Gnaxok;
e BbibpaTb MeToa: PaccToqHue;

e PaccrtosgHue no X: 2.5;

e PaccrosHue no Y:0.5.

e PacctosHue no Z: 0.15;

HaxmuTe NMpuMeHuTb.

5. Cpactute gBa obbvema.

Ha naHenu komMaHg, BbibepuTe MOAYAb NOCTPOEHMS 0OBEMHOM
reometpun (Pexxum — Feometpusa, O6bekT — O6bEM, [leicTBre —
OTtnevatatb/CpacTutb). 13 cnncka BO3MOXHbIX Npeobpa3oBaHuim

Bbibepute Cpactutb. B none ID o6bemMa(oB) BBeauTe: all.

Haxmute NMpumeHuTb.

lMocmpoerue cemku

1. Ha naHenn «komaHg BbibepuTe MOAYNb MOCTPOEHUS
obvemHon ceTkn (Pexxum — Cetka, O6bekTt — O6beMHas,
Hevictene — UHTepBanbl). YKaXUTE CTeneHb M3MesibYeHus
CeTKM:

e BbibepuTe napametpbl pa3bueruns: UHTepBan;

e BbibepuTe 13 BbiNagaowero cnucka: 3agatb pasmep;
e Bbibop o6vemos: all;

e [lpumepHbIN pasmep: 0.1.

Haxmute NMpuMeHUTb.

Haxxmute MocTpouTb ceTky.

Fexiam - MecmeTpiia

l

D<€PH <
B%-}K—

OELEKT - DOLEM

N

&

S * R
A

AeRcTEME - OTNEYaTaTE/CPacTHTE

2
&

Pexum -

A S o= R B
X ¥

CeTka

l]@@ﬁa
= | [ B | ¥ | &

OBLekT -

ObLeMHan

e & =

¥ Y

2 Al— + &

% kL =

JeiicTene - WHTepBanb

@l

T
mE e
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3adaHue mMamepuana u muna sziemeHma

1. Ha naHenn komaHp BblbepuTe MOAyNb 33a4aHMS CBOMCTB
maTepnana (Pexum — Martepuan, O6bekT — YnpaBneHue
Matepuanamu). Ykaxute wuMa  Matepuana  Material 1.
MNepeTawmTe M3 neBOM KOMOHKM Haanucb Martepuan [yka B
konoHKy CBoKcTBa MaTepuana. 3aganTe cneayowme napameTpbl:

e Mogaynb lOHra: 2.1e4;
e KoadduumeHT lNyaccoHa: 0.3.

B nesom okHe nepengute B [lnactmyHocTb - Mo Mwuzecy wu

Pexiam - Matepian

P <PH <

| B % &

OBLEKT - ¥MpaENEHME MaTEpMANaM

IS S & E

nepetawmTe Xxapaktepuctuky Mpeaen Tekyyectu B okHo CBOWMCTBA MaTepuanos. 3adaiTe:

o [lpenen TekyyecTun: 24.

Yopasnerse maT e pRansHm

= ¥npyrocrs Materall = ¥rnepogMcTas cranb
#-Marepuan Myxa Fhawaura was MITapHana —Crans MOCT 4543-71
#- MaTepuan Mysn-PusniHa PezuHa
B- MaTepian bnenla-Ko Keanap
#- Matepuan Myprarana Twran
- OpTOTPONHSA MaTepHan My
: B TpaHtBapCanbtn M3oTPONHDA Ma...
# MpouHoCT b
| = MNAacTHUHOCT B
S MoMwzecy ; 'Cﬁnﬁcrmmeprma SRR T i L Im |
rm" Tekywecth = Material 1
E-Nepewit KpUTepri rposHocTe ... & Mavegnan 'yea
#- BTopoH KpUTepHd NDoYHocTH [p... Mogyne I0Hra 21000
; = Ynpounenne - Koaddwmuyment Myaccoka 0.3
- TeMnepaTypHbIE CBOHCTBA = Mo Myseey
& FeoMexanmka Npegen Teky4ecTu 24

| # MpeguaTar

Haxmute NMpuMeHUTb.
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2. CospauTte bn0OK.

Ha naHenn «komaHg Bblbepute MoOAYAb 334aHWS  CBOMCTB
maTepuana (Pexum — bnoku, Ob6vekt — bnok, [elictBue —
[o6aBuTb CywHOCTb B 6/10K). 3a4aiTe cnefyowme napameTpsl:

e [ID6noka:1;
e (Cnmcok cywHocten: Obbem;
e ID:1 2 (unu komaHgowm all).

Haxxmute NMpuMeHnTb.

3. [pwuceovite Matepunan 6noky.

Ha naHenu komaHg BbibepuTe MoOAynb 334aHWs  CBOWCTB
maTepuana (Pexum — bnokn, Ob6vekt — bnok, [eicrene —
3apatb MaTtepman). 3aganTe cnefyolime napameTpbl;

e |ID 6noka(oB): 1;
e Bbibepute 13 cnucka paHee CO3aaHHbIM MaTepuan:
Material 1.

Haxmute NMpumeHuTb.

4. TlpucBoiTe TN M NOPSAOK 3N1EMEHTA.

Ha naHenu komaHg Bbibepute MOAyMb 334aHus CBOWCTB
maTepuana (Pexum — bnoku, O6bvekt — bnok, [eictene — Tun
3neMeHTa). 3afaiTe crefyolimMe napameTpsl:

e |ID 6noka(oB): 1;
e Kareropus: O6beMHoe Teno;
o [lopspok: 2.

Haxxmute NMpuMeHnTb.

Pexiam - BRokld

& &

e
Q
=

Q

OO3BMTE CYWHOCTE B

Bnok;

(6 <&

&
R

wr | p EE

MaTepkan

R &

& &

F

%

Ed

& b
% ¢ w p/EE
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3adaHue 2paHu4HbIX ycaosuii
PexuM - [paHWYHEIE YCNOBKA

1. 3akpenute mogenb no ocu Y.
. & @ H -

Ha nanenu komaHp Bbibepute Pexxum — FpaHuYHbIE ycnoBus,

O6vekt — Mepemewenne, [evicteBne — Cospatb. 3agaunTe |,»_\.J' %
cnepyoume napaMeTpsl:

06BekT - MepeMelLeHne

e ABTOMaTtuyeckoe npuceoeHue ID; } qu m
e Cnucok cywHoctel: [oBepXHOCTb; N == = Hg ﬁ
o |ID obvekToB: 359 11; -
e CrteneHu ceobogabl: Mo Y; -gr Q -—E-I'r E = 'H"‘
e Benunuuna: 0.

A1

Haxmute NMpumeHuTb.

2. 3akpenuTe Mogenb no ocu X. ’h ﬁ i— E@ R
O —

Ha manenu koMaHg Bbibepute Pexxum — paHu4HbIE ycnoBus,
O6vekt — MNepemewenne, [leiicteue — Cos3partb. 3afaviTe cneaytoLlme napaMeTpbl:

e ABTOMatMuyeckoe npucsoeHue ID;
e Cnucok cywHocTel: [ToBepXHOCTb;
e |D obbvekTOB: 6;

e CreneHu cBobogpbl: 10 X;

e Bennuuna: 0.

Haxmute NMpumeHuTb.
3. 3akpenuTte Mogenb No ocu X.

Ha naHnenu komaHp Bbibepute Pexum — IpaHuuHble ycnoeusi, O6vekt — lMepemewenue, [eiictBue —
Cospatb. 3apanTe cnenyowmne napameTpsl:

e ATOMaTtuuyeckoe npuceoeHue ID;
e Cnucok cywHocTen: [oBepXHOCTb;
e |D obbekTOB: 12;

e (Crtenenu ceobogapl: Mo X;

e Benuuuna: 0.

Haxmute NMpuMeHUTb.
4. 3akpenuTte Mogenb Mo ocu Z.

Ha naHenu komaHp Bbibepute Pexxum — IpaHuuHble ycnoBusi, O6bekt — Mepemewenue, [eiictBue —
Cospatb. 3apanTe cnenyowmne napameTpsl:

e ABTOMaTtMyeckoe npucsoeHue ID;
e (Cnucok cywHocTel: [MoBepXHOCTb;
e |D obbekToB:127 8;
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e (Crenenu cBobopapl: o Z;
e Bennuumnua: 0.

Haxxmute NMpuMeHnTb.
5. Mpunoxwute pasnexnne 100 Mrlla Ha neBbIv TopeL.
Ha naHenn koMaHpg BbibepuTe Pexxum — IpaHMuHble ycioBus,
O6bekt — [NaBnenune, [lencteue — Co3patb. 3apaiite
cnepyoume napaMeTpsl:

e ABTOMaTMuyeckoe npucsoeHue ID;

e (Cnmncok cywHocTen: NoBepXHOCTb;

e |D 0obbekTOB: 4;

e 3HaueHwue: 100.

HaxmuTe NMpuMeHuTb.

3anyck pacuéma
1. 3apanTte TMN 3apaun, KOTOpyto TpebyeTcs pewnTb.
Ha naHenu koMaHp Bbibepute MOAY/MAb HACTPOEK pacyéTa
(Pexxum  — Hactpoikn pacuéra, HacTpoiiku pacyéra —
Cratnueckuin, Cratnyeckuii — Obme).

e PasmepHocTb: 3D;

e Mopgenb: Ynpyroctb, lNnactmyHocTb;

e 334aTb UMC/O LIATOB HArpy>XeHus: 2.

Haxmute NMpumeHuTb.

2. [lepeianTe B OKHO HaCTpoOMKK WAroB Harpy>KeHusl.

7 :. L: ... S

e —]

g

Pextum - [paHuyHLIe yCnoBuA

Heidctene - C

s

R

Pexam - HacTpoika pacdyeTa

X R
JaeneHue
LW mllg &
Q4|0 = |4
P B

sl
P
A

&4

dCHETS

- CTATHMYECHAA

i3 0
| |

-

Vo

'

.

S

YeCkHA - OO me

P
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3apaitTe AN nepemelleHuns 2 war pacyeta - 1, Ha KOTOPOM AaHHOE rPaHUYHOE YC0BUE ByAeT akTUBHO.

HaxmuTe NMpuMeHuTb.

3. B oKHe HaCTpOMKM LLAroB HarpyxeHus BbioepuTe 670K 2 M yKaXWTe, Ha KakoM Luare pacyeTa 3TOT 650K
OyneT aKTUBEH.

Haxxmute MpuMenutb. HaxkmmTe Havatb pacuér.
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4. B nosiBUBLLEMCS OKHe BblbepuTe AUMPEKTOPUIO, B KOTOPOM ByaeT COXpaHEH pe3ynbTaT, U BBeAUTE Ha3BaHWe
danna.

5. B cnyyae ycnewHo npoBeaéHHOrO pacyéra B KOHCOMM 0To6pasutca coobuenue: Calculation finished
successfully at "date time”.

AHanus pe3ysnbmamos
1. Ortkpo#nTe dain c pesynbTaTaMu. ITO MOXHO CAENaTb TpeMSs cnocobamu.
e Haxmute Ctrl+E.

e B rnaBHoM MeH10 BbibepuTe PacyeT — OTKpbITb pe3ynbTathbl.
e Ha nanenu komaHp Boibepute Pexxum — Pesynbtatbl. Haxkmute OTKpbITH pesynbTar.

PeXuM - Pe3ynbTaThl

'4@“&
S

[lna noctnpoueccopHoro aHanusa nepenaute B okHo Fidesys Viewer.

1. Nogkniounte ¢dunbTp AedopmupoBatb no BekTopy (MeHio - PunbTpbl — AndaBWTHLIM yKasaTenb -
HedopmuposaTb N0 BeKTOPY). Mnn ncnonb3syimte COOTBETCTBYHOLLYIO KHOMKY Ha NaHeNM KOMaHg, :

|E9QBROL

Nepeso ofbeKToOR

[ng naHHoro unbTpa Ha Bknaake CBOMCTBA YCTAaHOBMTE:

e BekTop: lNepeMelleHue;
e MHoxuTenb Macwtaba: 100;
e Haxmute MNpuMeHUTs.

2. Ha BepxHeit naHenu BbibepuTe pJaHHble pe3ynbTaTa pacyeTa Ang otobpaxeHus. M3 nepsoro
BbiMagatolero cnmcka Bbibepute MNMepemewenusa, n3 sroporo — Cymma, 13 Tpetbero - lMoBepxHOCTL €
pebpamu.

I < lNepemMeweHua j ICWME ;I I ‘”Iﬂusepmumb C pEfpaMn ;I

3. Ha naHenu npoCMOTpa Waros yCtaHOBUTE LWar 1. Bbl BOMKHbI YBUOETDb M306pa>|<eH|4e B Ha4a/ibHOM

>

cocTosaHuu. [anee, Haxmute Ha Bocnpom3Be,u,eHme Bbl  LOMKHbI yBMOETb NMOCNnenoBatesibHOE

OKaTtne Moaenun B COOTBeTCTBUNM C VICTOpMeIZ Harpy>xxeHus.
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o amama e

e ]

T acvina et 1
iyu srgrsan

Ucnonb3loeaHue KOHCO/IbHO20 UuHmepgelica

lMocTpoeHWe reoMeTpuK, reHepaLmo CETKM, 3a4aHNe TPAaHUYHbBIX YCNOBUI M MATEPUANOB MOXHO BbIMOMHUTD C
MCNONb30BAHMEM KOHCONbHOrO MHTepderica. Huke npuBenéH Koh MporpaMMbl, NMO3BONSIOWMIA BbINOAHUTDL
WarM OMMCaHHOrO BbilWe PYKOBOACTBA, HEOOXOAMMO TOMbKO CAMOCTOSATENIbHO YKasaTb MONHbIA NyTb U
Ha3BaHue coxpaHsiemoro daina.

reset
#{widthl = 2}
#{width2 = 1}

#{heighty = 1}

#{heigthz = 0.3}

create brick x {width1} y {heightY} z {heigthz}

create brick x {width2} y {heightY} z {heigthzZ}

move volume 1 x {widthl/2} y {heightY/2} z {heigthz/2}
move volume 2 x {widthl + width2/2} y {heightY/2} z {heigthz/2}
merge all

create material 1

modify material 1 set property 'POISSON' value 0.3
modify material 1 set property 'MODULUS' value 2.1e+04
modify material 1 set property 'MISES_YIELD_STRENGTH' value 24
block 1 volume 1

block 2 volume 2

block all material 1l#npucBoiTe maTepuan 6noky

block all element solid order 2

surface all size {heightY/10}

mesh volume all

create displacement 1 on surface 3 5 9 11 dof 2 fix
create displacement 2 on surface 6 dof 1 fix

create displacement 3 on surface 12 dof 1 fix

create displacement 4 on surface 1 2 7 8 dof 3 fix
create pressure on surface 4 magnitude 100

analysis type static elasticity plasticity dim3

static steps 2

bcdep displacement 2 step 1

block 2 step 2

calculation start path "d:\Fidesys\result.pvd"




rrc,’ CAE Fidesys — pykoBoacTBO nonb3oBatens (sepcus 2.0)

MocnepoBaTtenbHoe yaaneHne o6bLeMoB B npouecce
pacyeTta

Mogenb npeacTaBnsieT Cobon UMAMHAPUYECKYO TPYDy, COCTOALLYIO
n3 Tpex cnoes. [lapaMeTpbl MaTepuana ans Bcex Tpex cnoes: E =
2.1e4 H/mm%, v= 0.3, npemen Tekyyect ¢ = 24 H/M’. Ha
BHYTPEHHIOK NOBEPXHOCTb TPYObl NPUKNAAbIBAETCS PaBHOMEpPHOe
pnasnenve 14 H/MM2 3akpenneHus — U3 yCIOBUS CUMMETPUM.
3a4aeTcs TpM Wara HarpyxeHusi: Ha BTOPOM LWare ypanseTcs
BHELHWUM Cnoi TpyObl, HA TpeTbeM Luare yaansercsa cnenyroLmi
BHEWHWM cnor Tpybbl. B npouecce pelweHns aHanM3MpyoTcs
HaNPSHXKEHMA C YYETOM NAACTUYECKOrO TeYEHUS U YTOHYEHUS TpYObl.

lMocmpoeHue modenu

1. Cospaite Kpyray nosepxHocTb paamycom 100.

Fexum - MeomeTpus

Ha naHenu komaHg Bblbepute MoAynb MOCTPOEHUS
obbvémHoN reometpuun (Pexxum — Feometpus, O6bekT — l ' ‘@ g m =

MoeepxHoctb, [eictene — Co3partb). W3  cnucka
reoMeTpuyeckux npumutuBoB Bblbepute Kpyr. 3apaite |£ %
pa3Mepbl:

ObwekT - NoBepxHOCTE

e P :100;
o P:grgEOXEHMGIZ-I‘IﬂOCKOCTb. @ ¢ /- A * @
Haxmute NMpuMeHUTb. y A

Jeiictene - CozpaTe

. mA S e KR
3apanTe pas3Mmepsl:
e Papuyc: 170; 0 X $

e PacnonoxeHue: Z-nnockocTb.

2. Cospaiite Kpyrayt noBepxHocTb pagnycom 170.

Haxxmute NMpuMeHnTb.
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o
3. Co3paiite Kpyrayk NoBepxHOCTb paamycom 190.

3apanTe pasmepsbl:

e Pagwnyc: 190;
e PacnonoxeHue: Z-nnockocTb.

Haxxmute NMpuMeHnTb.
4. Co3panTte Kpyrnyr noBepxHocTb paguycom 200.
3apanTe pasmepbl:

e Papuyc: 190;
e PacnonoxeHue: Z-nnockocTb.

HaxmuTe NMpuMeHuTb.

5. BbluTnTEe NnoBepXHOCTb 1 M3 OCTaNbHbIX NOBEPXHOCTEN 2 3 4.

MaHenb KoMaHa g X
Ha naHenu KkomaHp Bbibepute MoOAOYNb MOCTPOEHMS

06béMHON reomeTpumn (Pexxum — lFeometpusa, O6bekT —
NosepxHoctb, [leiicteue — Jlormueckue onepaumm). M3 |‘. @ g n El
crnmcka onepauui BblbepuTe BbiuecTb. 3apanTte

t=0 s1r

= | B ¥ Q

e |ID noeepxHoctei: 2 3 4 (noBepXHOCTU, U3 KOTOPbIX —OfbekT - NoBepxHOCTE
OyayT BblYTEHbI APYrUe NOBEXHOCTH);

e |ID noeepxHocTen: 1 (NOBEPXHOCTH, KOTOPbIE OYAYT ” Q r * ﬁ gl
BblUTEHblI).
¢ A

—AefcTere - MorMdeckie onepawm

—Pexmm - MeomeTpua

cnepyroLiMe napamMeTpbl:

HaxmuTe NMpuMeHuTb.

6. BblutMTE MOBEPXHOCTL 5 M3 MOBEPXHOCTH 6. e cm o

aE s RE
Ha naHenn komaHa BbiGepuTe Mody/lb  MOCTPOEHUA
o6béMHOM reomeTpumn (Pexxum — lFeometpusa, O6bekT — 0 K <£

MoeepxHocTtb, [eiictBue — Jlormyeckue onepaumm). /13
Crnucka onepaumnin Bbibepute Boivectb. 3anante cnepytolme napameTpsi:

e |ID noeepxHocTen: 6 (MOBEPXHOCTH, U3 KOTOPbIX BYAYT BbIYTEHbI ApYrMe NOBEXHOCTH);
e |ID noeepxHocTen: 5 (MOBEPXHOCTH, KOTOPbIE BYAYT BbIYTEHDI);
e [loctaBbTe ranouky CoxpaHuTb opurmHanel 1 Boibpath keep both (A and B).

Haxxmute NMpuMeHnTb.
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o
7. BblutuTe NoBepxHOCTb 6 M3 NOBEPXHOCTH 7.

Ha naHenn koMaHn Bbibepute MOAyAb MNOCTPOeHUs 06béMHOM reoMeTpumn (Pexxum — Feometpusa, Ob6bekT —
MoeepxHocTb, [eictene — Jlormueckue onepaumm). M3 cnucka onepauumit Bbibepute BoluecTb. 3apavite

cnenyrwwme napaMeTpbl:

e |ID noeepxHocTen: 7 (NTOBEPXHOCTHU, U3 KOTOPbIX BYAYT BbIUTEHbI ApYyrMe NOBEXHOCTH);
e |D noBepxHocTen: 6 (NOBEPXHOCTU, KOTOPbIe BYAYT BbIUTEHbI).

Haxxmute NMpuMeHnTb.
8. PaspexbTe durypy.

Ha naHenn komaHg BbibepuTe MOAy/Ab MOCTPOEHMS  TaHENs KoMaHL g X
06béMHON reomeTpun (Pexxum — Feometpusa, OObekT — = —Pewum - FeameTpua

MoeepxHocTb, Jeictere — Paspes). M3 cnncka BO3MOXHbIX
BMOOB pa3pe3oB Bblibepute KoopAanMHaTtHas NnoCKOCTb. ‘ . @ g n =
3apjanTte cnepyrowme napameTpbl:

t=0 S

= ST El

—OfbekT - MNoBEpMHOCTE

e |ID noeepxHocTtu: all (noBepxHOCTb, KOTOpas bynet
pa3pesaHa;

P M YZ,
! e o NEYERY 1)
Haxmute NMpumeHuTb. y A

Mpopaenavite ToXe CaMoe, HO B MJIOCKOCTH ZX:

Ha naHenn «komaHg BblbepuTe MoZynb NOCTPOEHUS
obbvémHoON reomeTpum (Pexkum — Feometpuga, O6bekT — 0 K <$’
MoeepxHocTb, [eictare — Paspes). 3 cnncka BO3MOXHbIX

BMOOB pa3pe3oB Bblibepute KoopAanHaTtHas NAoCKOCTb.

3apavite cnepyolme NnapamMeTpsl:

o ID nosepxHocreit: all (noBepxHOCTb, KOTOpbIas byaeT Pes - TEOMEToMA

pa3pe3aHa);
e Pazpe3satb: MnockocTb ZX; ‘ . ;@ g m =
e 3HauyeHue casura: 0.

OBverT - MNoEEpXHOCTE

9. Ypanute noBepxHOCTW.
PO TR

Ha naHenu komaHg BbibepuTe MoAynb NOCTPOEHUS OOBLEMHOM
reometpun (Pexxum — lFeomeTtpua, O6bekt — lMoBepXHOCTD, i) A
Hericteue — Ypanutb). B none ID o6beMoB BBeanTe HOMepa - -

16 20 24 17 21 2519 23 27. ABAETBIAS ~ ¥AAMTE

3 E S e R E

Haxmute NMpuMeHUTb.
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10. Cpenaiite NpoTSXKY NOBEPXHOCTEN AN CO34aHMA obbeMma:

Ha naHenu komaHp (Pexum - Feometpusa, O6bekT — O6bem,

Hericteue - Co3partb). M3 cnucka  reomMeTpuyeckux
npumntMeoB  BblbepeTe MpoTsxkka. 3agante  cleaywowme
napameTpbl:

e |ID noeepxHocTu(en): all;
o [lepnenavkynsp;
o Paccrosnue: 10.

Haxxmute NMpuMeHnTb.

lMocmpoerue cemku

1. Ha naHenu koMaHg BbibepuTe MOAY/b MOCTPOEHUS CETKM
Ha kpuBbix (Pexum — Cetka, Ob6bekT — Ha KpmBbIX,
Hencteue — MNMocTpoeHne ceTkn). YKaxute CTerneHb
M3MeNbYeHUS CETKM:

e Bbibop kpusbix: 71 76 79 87 (yepe3 npobensl);

e BbibepuTe cnocob noctpoeHus cetku: PaBHoMepHO;
e Bnibepute napametpsbl pasbueruns: UHTepBan;

e WHTepBan: 50 (CM KapTUHKY).

Haxmute NMpumeHuTb.

2. Ha naHenu komaHp Bblibepute MOAY/b MOCTPOEHUS CETKM
Ha kpuebix (Pexxum — Cetka, Ob6bekT — Ha KpmBbIX,
Hencteue — MNMocTpoeHne ceTkn). YKaxute cCTerneHb
N3MeNIbYEHUS CETKM:

e Bbibop kpusbix: 74 82 90 78 86 94 (4epe3 npobenbi);
e Bbibepute cnocob noctpoeHus cetku: PaBHOMepHO;

e Bnibepute napametpbl pasbuenus: lNpumepHbIn pasmep;
e [lpuMepHbIN pasmep: 2.

Haxmute NMpuMeHUTb.

3. Ha naHenu kKomaHpg, Bbl6epMTe MOoA4y/b NMOCTPOEHUA CETKU

Fexmm - MeomeTpun

llaﬁ@ﬁﬁ
ld%%?\-

ObtekT - Obrem

P
¢ A

AeidcTene - Co30aTh

| s = KB
@ K ¥

R

PexuM - CeTka

&ja@ma
= /By |

O0bekT - Ha KpHEbX

De

& =
+ &

% L =
Jeiictene - NoCTpoEHWE CETHM

| ? 2 & X

1+
100

Ha kpuBbix (Pexxum — Cetka, Ob6bekT — Ha

KpuBbIX, [eicterne — MocTpoeHne ceTkm). YkaxuTte cTeneHb U3MeNIbYeHUs CeTKU:

e Bbibop kpuebix: 75 72 80 88 77 73 81 89 (uepe3 npobenbl);
e Bnibepute cnocob noctpoeHus cetku: PaBHoMepHo;
e Bnibepute napametpbl pasbuenuns: UHTepBan;

e WHTepBan: 1 (CM KapTUHKY).
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Haxxmute NMpuMeHnTb.

4. Ha naHenu KomaHA Bb|6epeTe MOAYy/lb MOCTPOEHUA CETKU PexumM - CeTHa

Ha nnockoctax (Pexmm - Cetka, Obbekt - O6bemHas,
Henicteue - UHTepBanbl). YKaxKuTe UHTEPBAN MOCTPOEHUS l .
CeTKu: t=0
=11™
e Bbibepete noBepxHocTu (ykaxute mx ID): all;
o BbibepeTe pexu1M NOCTPOEHMS ceTku: ABToMaTMueckas.  DDBeKT - Obberkan

Haxxmute MpumMeHnTb. .‘ I

HaxxmuTe MocTpouTh ceTky. ¥/ il =i
2 e
[leiicTBue - NHTepBasl
R ? 2
5 g

& &,
+ & »H

>~
I

3adanue mamepuana
Pexiam - Mateplian

1. Ha naHenn komaHp, BbibepuTe MOAYNb 3a4aHUS CBOWMCTB
matepuana (Pexum — Marepuan, O6bvekT — YnpaBneHue
MaTepuanamm). YkaxuTte uma matepuana material 1. t

P <

&4

OEEEKT - ¥MpPaBNeHMe MaTepanar

L
[
&1 &

MNepeTawmTe 13 NeBOM KONOHKM Haanucb Matepuan lyka, a Tak
Xe B pasgene lnactuyHocTb Hagnucb Mo Musecy B KONOHKY

CBoiicTBa MaTepuana. 3afaiTe cieaylolme napameTpsl: ‘h Q. Q i =

e Mogaynb lOHra: 2.1e+04;
o KoadpduumeHt MyaccoHa: 0.3.

B neBom okHe nepenante B [MnactmyHocTb - Mo Musecy u nepertawmte xapakrepuctuky lNpenen Teky4yect B
okHo CBoWcTBa MaTepuanos. 3ajanTe:

o [lpepen Tekyuectn: 24.
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o

W ¥npasnesise maTepsanamm X

CeodcTea
*~ ¥npyrocts
~ Marepuan Mywa
Moayne HOHra
Koaxbbuuwent MNyaccona
Mogyne Name
Moayne cagura
» Marepwan MyHu-PHeMAHA
¥ Marepwan baedya-Ko
» Marepwan MypraraHa

| Matepwan D HMMnopTvpoBaHHBIR MaTepHan
material 1 1 ¥raepogwcian crane
Meawcume wnes smamepuana Cranes NOCT 4543-T1

PezuHa

Kegnap

Tutax

TpyHT

¥ OproTponHwi Matepuan

¥ TpaHCEepLanoHo M3OTPOMHBIA...
* OBwme
» TNpoYHoCTh
* [MAaCTHUHOCTL
* o Muzecy
Mpeaen Tekyuecin

¥ Mepbsii KpUTepra NPOUHDCTH ..

CBoRcTEa MaTeprana InaueHme
~ material 1
= Marepwan lN'vka
Moayns HKHra 21e+04
KoaduumenT MyaccoHa 03
* Mo Muzecy
Mpegen TekyuecTs 24

¥ Bropo® kpurepul NpouHOCTH ..
» ¥npouxenne
» TemnepaTypHuie cBORCTER
* Teomexanwka

0

HaxmuTe NMpuMeHuTb.

3adaHue 2paHuy4HbIXx ycaosuii

1. Ha naHenu komaHn BblbepeTte Pexum - I'paHUuHbIE PexuM - [paHnuHEIe YCNOBNA

ycnoBusa, O6bekt - Mepemewenune, [eiictene - Co3patb.
3apaiite cnenytolme napaMeTpbi: l . g n =

&
D

t=0 s1r
e ABTOMaTtuuyeckoe npuceoeHue ID; = i~ Q
e Cnucok o6bekToB: [TOBEPXHOCTD;
e ID o6bekTos: 29 34 39; e el AL
e Crenenu cBoboapl: Mo Y; } qu m
e Benunuuna: 0. == = = jg a
v @ a = | 4
Haxxmute NMpuMeHnTb. = | = | = m = 'H
G
2. 3apaiTe cnepylolwme napameTpbl: ﬂ 4:' 5’

e ABTOMaTMyeckoe npucsoeHue ID;
e (Cnncok 06bekToB: [NOBEPXHOCTD; ’lh
o ID obbekToB: 31 26 41;

e CreneHnu ceobopapl: Mo X;

e BennuuHa: 0.

N
il
T
%

Haxxmute NMpuMeHnTb.
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3. Ha naHvenu komaHp Bbibepete Pexxum - paHuuHble ycnoBusa, O6bekT - lMepemeluenue, Jeicteue -

Co3patb. 3a4aiiTe cneayroLme napameTpbi:

e ABTOMaTMuyeckoe npucoeHue ID;
e Cnncok 06bekToB: [OBEPXHOCTD;
e |D obbekToB: 32 37 42 18 22 26;
o Crenenu cBobopapl: o Z;

e BennuuHa: 0.

Haxxmute NMpuMeHnTb.
4. TlpunoxuTe paBHOMepHOe AaBNeHue Ha MOBEPXHOCTb.
Ha naHenn komaHAa Bbibepete Pexum

ycnoeusi, O0vekT - JaBneHue, [evicteue
3apavite cnepyowme NnapameTpsl:

- IpaHKnuHbIE
- Co3parb.

e ABTOMatmuyeckoe npucsoeHue ID;
e Cnncok obbekToB: [OBEPXHOCTD;
e |D obbekTOB: 30;

e 3HauyeHue: 14.

HaxmuTe NMpuMeHuTb.

3adaHue mamepuana u muna 3nemMeHma
1. Co3spaite 610KM OLHOMO TMMA MaTepuana.
Ha naHenn komaHg BblibepuTe MoOAyNb 334aHUS CBOMCTB
mMaTepuana (Pexum — bnoku, Obvekt — bnok, [eicteue —
[Jo6aBuTb cywHocTb B 6510K). 3apjaite cniegywowme
napameTpbl:

e |D 6noka:1;

e Cnucok cywHocten: Obbem;

e |ID obvekra(oB): 6.
Haxxmute NMpuMeHnTb.

2. CospaiiTte BTOpPOM BNIOK.

Ha naHenu komaHp BblbepuTe MoAynib 3a4aHus

FPexuM - [paHKYHBIE YCNOBHA

l'@@ﬁ
<1 B

ObLekT - fJasnedue

= 4 Wimieg &
Y @ a @z f
i 2 P P

Aeicrene - Co3gaTe

|l
B

@

™

Pexam - Bnoklq

l'd
SIAL Tk

OEtekT - Bnok

FJI o8 5

JecTere - JobaenTe CyliHOCTE B Gnok

ST A D @
g B8 s R E

jﬁﬁ

csoncte matepuana (Pexum — Bnokun, O6vekt — bnok,

Herictene — [106aBUTbL CyLWHOCTb B 6/10K). 3a4aiTe Cneayolme napameTpbl:
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e |D 6noka: 2;
e (Cnuncok cywHocTen: NoBepXHOCTb;
e |D obvekTa(os): 7.

Haxxmute NMpuMeHnTsb.

3. Cos3pavite TpeTuin Gnok.

Ha naHenu komaHn BblbepuTe MoAynb 3aaaHus CBOWCTB Matepuana (Pexum — Bnokw,

Herictene — [106aBUTbL CYLWHOCTb B 6/10K). 3a4aiTe cneayolme napameTpbl:

e |D 6noka: 3;

e Cnucok cywHocTel: [MMoBepXHOCTb;

e |ID obvekra(oB): 8.
HaxmuTe NMpuMeHuTb.
4. TlpucsoriTe Matepman bnokam.
Ha naHenu KkomaHp BbiGepuTe MoOAynb 334aHWS  CBOWMCTB
matepuana (Pexum — bnoku, Ob6vekt — bnok, [elictBue —
3apatb Matepman). 3aganTe cnefyrolimMe napameTpol:

e |ID 6noka(os): all;

e BbibepuTe 13 cnucka paHee CO34aHHbIA MaTepman:

Material 1.

Haxmute MpumeHuTb.

5. Tpucsorite TMN anemeHTa.

Pexaar - Bnok

O6bekT — bnok,

t=0
=

E N
I

& &

OavekT ok

_In

¢
_}(_

%

AefCcTEME - 3343TE MATEpMa

Q
2

2 O

[

<
o tH

(6 <&

Ri R

Ha naHenu komaHp BbibepuTe Momynb 3ajaHus CBOMCTB MmaTepuana (Pexum — bnoku, O6bekt — Bnok,

HerictBue — Tun aneMeHTa). 3apaiTe cneayowme napameTpsbi:

o |D 6noka(os): all;
o Karteropua: O6beMHoe Teno;
e [lopsnok: 2.

Haxxmute NMpuMeHnTb.

Pexiar - Bnoki

=

& &

Y%
_ﬂ_

JeicTEME - TN 3NEMEHTS

0
22

e
Q
g
&4
R
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3anyck pacyéma
Pexr - HacTpolAk pacueTa
1. 3apanTte TMN 3agauu, KOTOPYIO TpebyeTcs pewwunTb. l ' W “
=

Ha naHenn komaHg BblibepuTe MOAynb HACTPOEK pacyéTa ‘=0
(Pexxum — Hactpoiku pacuéra, Hactpoikm pacyéra — = |d
Cratuueckuid, Ctatnka — O6wume).

51
K&
HacTpoik pacueTa - CTaTMUYeckIA

e PasmepHocTb: 2D; 13| O = \g,ég %} ﬁ
< — = l _,' I._ _.I
e Tun nnockon 3agaum: Nnockoe pecdopmMmMpoBaHHoOe i ||

COCTOSIHME; .
e Mogenb: Ynpyroctb, [TnacTMyHOCTD;
e 3a4aTb UMC/O LWATOB HarpyXxeHus: 3.

& &

-
A

CTATMYECKA - OOLLWME

k| Hi £

HaxxmuTe Ha TpoeTtoune —I NS TOro Yytobbl HACTPOUTL aKTMBHbIE LWarKM pacyeta ang 6noka 2 —1 2 (yepes
npoben), a ong 6noka 3 —1.

T *Hacr PO S NON WO TPy CHiR :-_, Fi?:{:wﬁl
Ven Gnowa | ID Il.l.l.r I B ] ry |
ﬁ; é i'z JanafTe aKTHBHRE Wary AnA Bedpanrors Gnoxa. Hanpusep "al”, 135 to 107, "3t 87,
Blodk: 3 3 1 ial

HaxmuTe MpuMeHuTb. 3aKponTe OKHO.

Haxxmute Ha naHenn komaHg, NMpumeHnTb, Hauatb pacuér.

2. B nosBuBlwEMCS OKHe BbibepuTe AMPEKTOPUIO, B KOTOpoW OyoeT COXpaHEH pe3ynbTaT, U BBeauTe
Ha3BaHuWe daina.
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3. B cnyyae ycnewHo npoBefEHHOrO pacyéra B KOHCONMM 0Tobpasutcs coobuieHue: Calculation finished
successfully at "date time”.

AHanus pe3ysnbmamos

1. Ortkpo#Te ¢ain c pesynbTaTaMu. ITO MOXKHO CAENaTb ABYMS cnocobamu.

e Haxmute Ctrl+E.
e B rnasHom MeHIo Bbibepute Pexxum — Pesynbtartbl. HaxxmMuTe OTKpbITL NOCAEAHNUI pe3ynbTarT.

[ng nocTnpoueccopHoro aHanusa nepengmTe B OKHO Fidesys Viewer.

2. Ha BepxHeit naHenu BbibepuTe [AaHHble pe3ynbTaTa pacyeTa [Ans oTobpaxeHus. M3 nepsoro
BbINaAatoLEero cnucka Boibepute Hanpsxkenus, u3 BToporo — Musec, 13 Tpetbero — NMoBepxHOCTb.

|

3. Ha naHenu npocMoTpa waroB yctaHoBuTe war 1. Bbl JOMKHbI YBMAETb M300pakeHUMe B HayalbHOM

>

I 2 HanpsseHna j I{Mu3ec} LI I HJII'I::BprHucrb LI

coctoaHuu. [lanee, HaXXMUTE Ha Bocnpomsse,ueHme

Bbl OOMKHbI yBMAOETb MNOC/AenOBaTe/lbHOE YAaNeHWe C/I0EB Ha MOAEAM B COOTBETCTBUM C UCTOpMEN
HarpyxeHusi.

3 L

.;“..-I
'
-2
Fl
s
v ..:I 2P 01

[[Pe———

1w mevene ( Mivee
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Ucnonb3oeaHue KOHCO/IbHO20 UuHmMepgelica

MNocTpoeHne reoMeTpun, reHepaumio CETKM, 3a4aHNe TPAHUYHbIX YCIOBUIA M MATEPUANIOB MOXHO BbIMOMHUTb C
MCNONb30BAaHMEM KOHCOMbHOrO MHTepdenca. Huxke npuBeaéH KoA NporpamMmbl, NMO3BONSAIOWMIA BbIMNOMAHUTD
Warn OMMCAHHOrO Bbllle PYKOBOACTBA, HEOOXOAMMO TONbKO CAMOCTOATE/IbHO YKasaTb MOJHbIA NyTb M
HasBaHue coxpaHsiemoro gaina.

#delete layers
#cpaBHeHne c Abaqus
#{rInner = 100}

#{rOuterl = 170}
#{rOuter2 = 190}
#{rOuter3 = 200}
reset

create surface circle radius {rInner} zplane

create surface circle radius {rOuterl} zplane

create surface circle radius {rOuter2} zplane

create surface circle radius {rOuter3} zplane

subtract surface 1 from surface 2 3 4

subtract surface 5 from surface 6 keep

subtract surface 6 from surface 7

webcut surface all with plane yplane offset ©

webcut surface all with plane xplane offset ©

delete surface 16 20 24 17 21 25 19 23 27

sweep surface all perpendicular distance 10 merge

create material 1

modify material 1 set property 'POISSON' value 0.3

modify material 1 set property 'MODULUS' value 2.1le+04
modify material 1 set property 'MISES_YIELD_STRENGTH' value 24
create displacement on surface 29 34 39 dof 2 fix

create displacement on surface 31 36 41 dof 1 fix

create displacement on surface 32 37 42 18 22 26 dof 3 fix
create pressure on surface 30 magnitude 14 #le, 12, 14
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block 1 volume 6 #inner - all steps

block 2 volume 7 #medium - steps 1,2

block 3 volume 8 #outer - step 1

block all material 1

block all element solid order 2

curve 71 76 79 87 interval 50

curve 74 82 90 78 86 94 size 2

curve 75 72 80 88 77 73 81 89 interval 1

mesh volume all

analysis type static elasticity plasticity dim3
nonlinearopts maxiters 100 minloadsteps 10 maxloadsteps 30 tolerance 1le-5
static steps 3

block 2 step 1, 2

block 3 step 1

#output iterresults on

calculation start path "d:\Fidesys\result.pvd"
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PacnpoctpaHeHue cecMMUECKMX BOJIH (nonyyeHune pesynbtatoB B popmare SEG-Y)

CAE Fidesys no3BonseT BbIFPy3uTb pe3ynbTatel peweHus B d¢opmate SEG-Y. B paHHOM npumepe
paccMaTpuBaeTCsl pacrnpocTpaHeHMe CeMCMMYeCKUX BOSMH B FPyHTe Ha OCHOBe 3apauum byccuHecka gns 2D
cnyyas. [poaeMoHCTpUpOBaHbl NpoLesypbl PACCTAHOBKM MPUEMHMKOB, COXPAHEHME M MOCNEAYIOWMI aHanm3
JaHHbIX B (hopmaTe SEG-Y.

Mopenb npeactaBnseT coboi 4acTb MAOCKOCTM (XY) , B HEKOTOPYH BEPLUMHY MPUIOXKEHA TOYEYHas cuna.
MpUKNaablIBaOTCA HEOTPAXKAKOLLME FPAHUYHBIE YCIIOBUS.

lMocmpoerue mooenu
Fexum - MNeomeTpun

1. Co3pavite KBaApaTHYH MAACTUHY.
=
Ha naHenn komaHL BbibepuTe MoOAyNb MNOCTPOEHUS t=0 s
. o P
06béMHoN reomeTpun (Pexxum — Feometpusi, O6bEKT — = %’ I~ i
MoeepxHoctb, [eiicteBue — Cospatb). W3  cnumcka 06eKT - MOBEPXHOCTE

reoMeTpuyecknx nNpuMMTUMBOB BblbepuTe MpAMOYronbHUK.

3apaitte pasmepbl 610Ka: @ @ /- - g * g
o Lnpura: 10000; y A

e PacnonoxeHue: Z-nnockocTb.

AeicTene - Co30aTh

A Sy = R B

® X &

MaHens KoMaHa 2 X

HaxmuTe NMpuMeHuTb.

2. B cuny cummeTpumn paccmMoTpmMM NOMIOBUHY MOAENW.

—PexumM - NeameTpua

Ha naHenu «KkomaHa Bbibepute MOAYNb  MOCTPOEHMS |" @ @n E|
obbvémHoON reomeTpum (Pexkum — Feometpusa, O6bekT —
t=0

MoeepxHocTb, [eiicTBue — Paspes). M3 cnmucka BO3MOXKHbIX [ ,r % N Q
E Y

BMOOB paspesa BbibepuTte nyHKT KoopauMHaTHas naocKoCTb.

3apanTe cnenylowme napamMeTpsi: —OfbexT - MosepxHOCTS

o |D Ten(a): 1(teno, koTopoe 6yneT paspe3aHo); @ Q f * * g|

e Paspesatb: YZ;

e 3HaueHue cMeleHus: 0. ﬁ A

Haxxmute MpuMeHUTb. —AeicTeme - Paspes

a A Sy

AR S
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o

Mpopenarite To e camoe, HO B NJIOCKOCTU ZX.

e |D Ten(a): 1( Teno, koTopoe ByneT paspesaHo);
e Paspesartb: ZX;
e 3HayeHue cmelleHmns: 0.

Haxxmute NMpuMeHnTb.

W CAE Fidesys 20
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v Wl Creiogime nopepoiscrn
{ Ceoficmmme kpapse
# Ceofogrme eepLmmel
4B Mazepnanes
ol Cmerenns pospaiHre
. B
3 E TpaFHsHERE YO0
> & Hevasespe yencenn
¥ Famacnmocm
g Tpymines
> “ Muawecrea
» B Hecrpoilew pacuers
3 O Hactpoilao pevdneratoe

i
ll-\.'l"

B pe3synbtaTte ucxopHoe Body 1 B nepese obbekToB ByneT nofeneHo Ha Tpu Tena (Body 1, Body 2 1 Body 3).

Pestiam - MeameTpiiA

3. Ypanute noBepxHocTb Surface 3.
L9 <TH =

Ha naHenu komaHp Bbibepute MOAYMb NOCTPOEHUS OOLEMHOW t=0 e
reometpun (Pexxum — TleomeTpus, ObbekTt — [loBEpPXHOCTD, = ld @ i~ g
Mo

HerictBue — Ypanutb). 3afanTe napameTpbl:

OBtekT - MNoEEpXHOCTE

e |ID nosepxHocTu(en): 3. m Q /- * * g
Haxxmute MpumMeHUTb. & A

AefcTEME - ¥ anuTe

a A Sy = (R E

& %4
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o
| Bepesc (3

; e

Hran 11
w B Tecuerpua
b ' Tena
> &P Body1 1
> @ Body3 3
P Otverm
W . Ceobosrcie NOBEPRHOCTH
> . Surfaced 4
> W Surdaces 5
E"_ CrobogHeie xpisse
#  Ceoboimnie sepLIMmbl
il Marepuant
k! Cwcremel KoopamHaT
' Brokm
¥ B [panuuseee yonosna
¥ e Hauansswe yononia
¥ L 3aemcumoctu
i Mpynne
* ! kMrnomectea
3 By Hecrpodcs pacueta
> HacTpoiiim pesyneTatos

A\'ﬂ'

Pesiam - NeaMeTpiiA

4. OTtnevyartamTte n CpacTuTe NOBEPXHOCTMU. l . g g n

Ha naHenu komaHzg BbibepuTe MoayAb NOCTPOEHMS 0OBbEMHOM t=0 | @
n

reometpun (Pexkum — Feometpusa, O6bekT — lMoBEpPXHOCTD, =
Henictene — Otnevatatb/cpacTuTh). 3ajavite cnegywouime
napameTpbl:

OE5bEKT - MOBSpHOCTE

o |D noeepxHocTu(ei): all . @ ¢ f * i g
HaxmuTe NMpuMeHuTb. y A

AelcTEME - CTRNeYaTaTe/CpacTTe

A Sy e KRB

® K P
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5. Pasb6enre kpuByto 11 Ha aBe yacTu. PexM - FeoMaTpIA
Ha naHesn komaHn BblbepuTe MOAy/lb MOCTPOEHMS OObEMHOM l . di W n =
reometpun (Pexxum — leometpusa, Obvekt — Kpueas, [encteue
- 7 : t=0 s
U3meHuTb). 3apaviTe cnepyiowme napaMeTpsl: = % 95 Q

o Pa3bwuts; OALERT - KpMESA

e |ID kpuBoi: 11;

e MeToa 1 nonoxexue pasbueruns: PacctosHue; ” f * ﬂ g

e 3HauyeHue: 1000;

<
e Haumnasa c Bepwwuna: 10. ﬁ A

AeRcTEME - ZMEHMTE

a | s e e

Haxxmute NMpuMeHnTb.

6. Cpactute noBepxHocTu. llponuwute B KOMAHAHOM CTPOKe
KOMaHSpbl, YKa3aHHbIE HUXeE:

e imprint all;

e merge all.
& ¥
A
...Marging all features in the model
o Merging all Surfaces in the mode %2
Consolidated 0 par of surfaces
Lo Merninn all C1rves in the miodel W

Oumbiean f\ Hosaram /Y Her

Pexlam - CeTka

S
BEET - HDEE[J}{HDETHEIFI
e 3apaTtb pasMmep;

<>
e Bbibop nosepxHocTeii: all;

=
]
-
e TpuMepHbIii pasmep: 250. S oA — |+ <$'
i i

AelcTEME - FHTEpEANE
i ? 2B R
- =

lMocmpoerue cemku

1. Ha naHenu KoMaHp BbibepuTe MOAY/b MOCTPOEHUS CETKM
Ha kpuBbixX (Pexnum — Cetka, O6bekT — lNoBepxHoOCcTHaZg,
Nencreue — WHTtepBanni). YkaxuTte cTeneHb
N3MEeNIbYEHUS CETKMU: o

-

Haxxmute NMpuMeHnTb.

HaxxmuTte MocTpoutb ceTky.
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3adaHue mamepuana u muna 3fnieMeHma
Pesaar - Martepian

1. Ha naHenu KkoMaHg BbibepuTe MOAYAb 3a4aHNS CBOMCTB ‘ . 4 g n =
mMaTepuana (Pexum — Marepman, O6bektT — YnpaBneHue
martepuanamm). t=0 Al
P ) E u @ /?\ D'

OEEEKT - ¥MPAENEHWE MATEpANaMM

2. W3 cnucka MMNopTUpOBaHHbIM MaTepuan h Q. q (ﬂ ig

nepetawute FpyHT B 0KHO MaTtepwman ID.

W ¥rpasnenne MaTEpMAnan *
ECmﬁma Matepwan D VIMnopTHposaHHsId Matepuan
§ r ¥npyrocTts TpyHT 1 ¥raepogwuoTas CTans
b OBwme Yeasume uMs Mamepuand Crane MOCT 4543-71
» MNpOUMHOCTE PezuHa
» MAACTHYHOCTE Kesnap
» ¥npouwexwe Turau
| » TemneparypHuie CBORCTEA FpywT
| Feomexaumxa
* MpegHatar
Ceo@cTea Matepuana InausHue
~ TpyHT
“ Marepwan l'yka
Momyne Kxra 2e+8
Koaddwmunent Myaccona 03
~ Qbwme
MaoTHoCTL 1900
~ Bropod sputepsid npousoctd fApyrepa-Mparepa
Koreaua 29000
¥ron BRyTDEHHETO TREHUA 20
Yron aunaraHcus 10 W

@)

Haxmute NMpumeHuTb.
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Pexam - ENakA

L9
I

3. Co3paite 610K OAHOMO TMNA MaTepuana.

Ha naHenu komaHa BbibepuTe MOAyNb 3adaHWs CBOMCTB MaTepuana |,

& &

G <
y =0 s
(Pexkum — bnoku, O6vekt — bnok, [erictene — [o6aButb CywHoCcTb B | =% I~
6n0K). 3apanTe cnepyowme napameTpsbl: OBLeKT - Bnok
e |D 6noka: all; W‘ I <> * 5 @
o Cnucok CWJJ,HOCTGVII HOBerHOCTb; AeitcTeme - Jo03BMTE CYLWLHOCTE B Gnok

e |ID obvekTa(os): all.

Haxxmute NMpuMeHnTb.

TS FE E
9 B8 i R

FPexiam - Bnok4

4. TlpucsonTe Matepuan 610ky. l .

Ha naHenu komaHp BbiGepuTe MOAYNb 3afaHWs CBOWCTB MaTepuana | t=0
(Pexxum — Bnokn, O6bekt — Bnok, [eiicTeue — 3apatb Matepuan). ==
3apanTe cnegylolwme napameTpbl: OFveKT

-En
e |ID 6noka(os): 1; a‘ I

e BbibepuTe M3 cNncKa paHee CO34aHHbIM MaTepuan: [pyHT.

& &

Ok

Y%
')d.'

JefcTEME - 338aTE MaTEpMaN
Ri| R

HaxmuTe NMpuMeHuTb.

il

=]
(6 <

< Pexiam - BEnoklq
5. Tpucsorite TMN anemeHTa.

A9 <& THE <
Ha naHenu komaHpn BbibepuTe MOAynb 3a4aHWs CBOMCTB MaTepuana
(Pexxum — Bnokn, O6bvekt — Bnok, [eiicteBue — Tun anemeHTa). téu Id % > e
3apanTte cnepyrowme napameTpbl:
CEtekT - Bnok
« 1D 6noka(os): 1; a I <> || X a @
o Kareropwus: [nockocTb;
. |'|0p$IJJ,OK: 4, JERCTEWE - TN INEMEHTS
Haxmute NMpuMeHUTb. h ‘d g ﬂ a ‘E
s BB R E
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3adaHue 2paHuy4HbIXx ycaosuii
1. 3akpenute kpuBble 16 1 12 B HanpaBneHuu X.

Ha naHenu koMaHpg, BoibepuTe Pexxum — I'paHuuHble ycnoBus, O6bekT —
Mepemeluenue, [leicteue — Cospatb. 3apanTe cnepyrome napameTpsl:

e ABTOMaTMyeckoe npucsoeHue ID;

e Cnuncok obbvekToB: Kpueas;

e |ID obbekToB: 16 12(4epe3 npoben);
e Crenenu ceoboapl: o X;

e BennuuHa: 0.

HaxmuTe NMpuMeHuTb.

2. 3apanTe HeoTpaXKatowme rpaHUYHbIe YCI0BMS.

Ha naHenu komaHg BbibepuTe Pexxum — FpaHuuHble ycnoBus, O6bekT —

Heotpaxawee [Y, [ericteBue — Co3patb. 3apante cneaywoowme
napameTpbl:

e ABTOMaTuuyeckoe npuceoeHue ID;
e Cnucok cywHocren: Kpueas;
e |ID obbekTa(oB): 7 15 13 6(4epe3 npoben).

Haxmute NMpumeHuTb.

3. 3aanTe TOYEYHYIO Cuny.

Ha naHenu komaHpg, Boibepute Pexxum — IpaHnuHble ycnoBus, O6bekT —
ToueuHas cuna, Jevicteue — Cospatb. 3apaliTe cnefyolime napameTpbl:

e ABTOMaTMuyeckoe npucsoeHue ID;

e (Cnucok obbekToB: BeplunHa;

e |D obbekToB: 10;

e Hanpaenenue: 0 -1 O(4epe3 npoben).

Haxxmute NMpuMeHnTb.

PesKuM - MpaHHUHLIE YCNOBKA

I

t=0
==

“1

2949
/] ] X

&4

OBLeKT - MNepeMeLlieHre

= 1T

Pestiar - TPaHMYHER YCNOEMA

oy
<

& &

e
Q

CErewT - HeoTpasawee MY

S L Wmig 4
Y2 & O =|4
f 29 B
AeicTEME - COZAaTE
WA E ¥ R
Pexum - [paHWYHbIe yCnoBUA
AP <£TH <
' B K| &
OBBekT - ToOYeYHER CHNa

S|4 |Wmig &
4 Q|4 | = |4
;2 ¢ P

B
)
1]
®
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Ycmanoeumes 3asucumocmes 'Y om epemeHu u/unu koopouHam

1. Cospavite dopmyny 1 ans cunbl 1. MaHenb KoMaHa g X
Pextim - 3aBMcmMocTe MY

Ha naHenu KkoMaHg Bbibepute Pexxum — 3aBucumoctb Y. .‘ m n
‘ d =

B neBoit KonoHke knuMkHuTe no Hagnucu Cuna 1. Ha Bknagke t=0 | @ 9:6 Q

®dopmyna B BbiNnagatwoulem cnucke Bblibepute bepnare. 3apanTe =
cneayrowme napameTpbl:

e BbibpaTb HacTpoliky ®opmyna : bepnare;
e Amnautyga: 2e8;
e Yacrorta: 10.

WV Jasucumocte MY >

Tun FY Wma Y D g DopHyna | Tabmam  Ipadws
& Chna 1 % F .*...
1
{
1
1

é cune .ﬁrnm‘rfna( ‘4} IM

%m,(w} {10 i

& cun

1"_'.': Cuna
B Mepemewenne
B NMepemewerue

-E* Heotpaarowee yonosme

B T S T N

Haxmute MpumeHuTb.

lMpuémHuku

1. Co3pavite npuMeMHMKM Ha KpuBoM 17 no BCeEM FEsM - MPMEMHIKA

HanpaB/eHUaM.
AP TFHs

Ha naHenn komaHg Bbibepute Pexum — MpueMHUKH,

t=0 1
Onepaumns — Co3patb. BbibepuTe M3 BbinadatoLero Cnmcka = |,n_.J % -:CI{- cl Te
nons, [aHHbIE KOTOPbIX HEOBXOAMMO COXpaHUTL B dopMare
SEG-Y. 3apaiiTe cneaytouime napaMeTpbl: OnepaunA - Cozaate

[ e—
o p— @ R
e ABTOMaTtuyeckoe npucsoenue ID; h ﬂ a— &

e Cnucok cywHocten: Kpugas;
e |ID obbekTa(oB): 17;
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o

e (CkopocTb;
e [lepemMeHHble: Bce.

Haxxmute NMpuMeHnTb.

JinHnmn NMPUEMHUKOB NMNOACBEYNBAOTCA Ha MOAENN XENTbIM LUBETOM MNMPU KIIMKE B COOTBETCTBYHOLWEM pa3saene

Hepesa.

Bepeso g X
Teryuuin 1L II'IonHoe aepeso ;I
Mg |]IJ ; |

‘ MeaMeTpuA

@ MaTepuans

1/ CucTemel koopauHaT
w Bnoraa

- 55 MpaHmrdHble ycnosms
B %' HavansHsie yonosns
= 3aBwomocTn

b Tpynnel

Bt B Muoxecrsa

-- 5 Hactpoiiku pacdeTa

B} 295 HacTpolikn pesyneTaToe
B )( TTMHKMK NPHEMHWKOE

b )’( TIAHWA MPUEMHMKOB
TiHMs MPUEMHHKOE

)( TIMHKA MPUEMHMKOE

>‘( TIMHKA MPUEMHMIKOE

& ow -~

3anyck pacyéma FesgaM - HacTpoiki pacdyeTa

3apaiiTe TMN 3agauM, KoTopyto Tpebyetcs pewuts. Ha naHenw l ' W “ =

KOMaHA Bbl6epuUTe MOAyNb HAcTpoek pacuéta (Pexum -—
Hactpoiiku pacuéra, Hactpoiiku pacuéta — BpemeHHoit aHanus =0 I .|.r S Q
1
HaCcTpoik pacyeTa - BpeMeHHON aHanMs

— O6wwe). =
[Flelel ¢ @

&) &

3apanTe cnepyrowme napaMeTpbl pacyeTa:

e Pa3smepHocTb: 2D;
e Mertog: lNonHoe pelweHue;
e (xema: flBHas;

e MakcumanbHoe Bpems: 10; BpemeHHOi aHanis - OBlme
e Konuyectso waros: 10000; (d) agzas || wgmes (| =
o [lpenHarpyxeHHast Mogenb: ybepure raaouky; ﬁ "I AR || md—

Haxxmute NMpuMeHnTb.
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MNepengute B pasaen HaCTPOMKM NoJiel BbiBOAA. YKaXuTe:

e CoxpaHsatb pe3ynbtathl: Kaxxgble 100 waros

—BpemMeHHoR aHanus - MonA BciBoaa

i

™ BommcnaTs YINOBLIE CHAb] M CUNEl PESKLMH
™ Buumcnats KMHETHHECKYHD SHEDMMKD M SHEQMMKD AehopHMaLyin
M 30 zanues

™ BuiBoawTs cBoiicTsa MaTepuana

—COXPEHATE PESYNETATHI

o Kaxaee I 100 Waros

" Kamobii BpEMEHHOIT MHTEDEEN IU.S
" BrIBOAWTL He Gonee Ill:ll:l pe3yneTaT(0E)

Haxmute Mpumenntb. Haxxmute Havatb pacuér.

B nosiBuBweEMCa okHe BbibepuTe AMPEKTOPUIO, B KOTOPOW OyaeT COXpaHEH pe3ynbTaT, M BBeAMUTE Ha3BaHWE
danna.

B cnyyae ycnewHo npoBeféHHOrO pacyérta B KOHCoOMM 0TobpasuTcs coobuweHue: “Calculation finished
successfully at "date” "time"”.

AHanus pesynsmamoe

o N PexumM - Pe3ynbTaThl
1. Otkponte dain ¢ pesynbTataMu. ITO MOXHO CAenatb =¥

[IBYMS CocoBamu. l ' ﬁi g ” =

o Haxmure Ctrl+E. '[ i %
e B rnasHom meHIo Bbibepute Pexxum — PesynbTarbl.

HaxxmuTe OTKpbITb NOCAEAHUI pe3ynbTarT.

2. [ng aHanusa pe3ynbTaToB nepenaute B OKHO Fidesys Viewer .
3. Ha BepxHeii naHenu BbiGepuTe [aHHble pe3ynbTaTa pacyeta Ana ortobpaxeHus. M3 nepsoro
BbinagatoLlero cnucka soibepute Hanpsxkenue, n3 sToporo - Musec.

* HanpseHwa w7 ‘ JJ IHDEFEFI}(HDCI'I: 4 |

4. Ha nanenu npocMOTpa WaroB yCTaHOBUTE LWar 1. Bbl pOMKHbI YBUOETD M3o6pa>+<eHl4e nnacTuHbl B

D . Bbl

HayasbHOM cocTosHuW. [anee, HaxmuTe Ha BocnpowuseeaeHue
PacnpoCTPaHEHWUE HAMPSXKEHWUI C TEYUEHMEM BPEMEHM.

JOJIXHbI  YBMAOETb
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L(m%cm{»—l 1.005¢+006

— 800000

— 600000

l 400000

200000

Hanpaxcenua (Miaec)

2.721e-02 2.721e-02

5. OTkpo#Te coxpaHeHHble AaHHble B popmaTte SEG-Y.

Inga storo neepriante B MeHio - ®aitn - OTKpbITb. B Bbinagatowem cnmucke TMnoB @arinos Bbibepute SEG-Y
Files (*.sgy, *.segy). Ykaxute ¢ann anga npocmotpa test_Vy.sgs

" ¢ OTKpBITE daiin: (4Tobbl OTKPLITE HECKONBLKD dAN0E, HCNONL3YITE KNasnuy <ctrl=.) ﬂll
MNanka: ID:;’Fidesvs,a‘test ;I Q o 0 i "w’l
My Documents MMA daiina & |Twr| I
. Desktop b test_Vx.sgy sgy Dain
. Favorites E test_Vy.say sgy alin
.y
. DsY
E:\

Q Windows Network

.Fidesys,

Wns daiina: I Earﬂine_vl_\fy.sgy I'Iepemetn-ﬁbr_ﬂl OK I
DEANBI TUNOE: ISEG-Y Files (*.sgy *.segy) ;I OTMEHE |

FidesysView
SEG-Y Files (%, L
VTK UnstructuredGr.._.wtu *.viu.se k\.

VTK UnstructuredG. . tu *.pvtu.series)

YcTaHoBUTE HanpaBiieHWe NpocMoTpa BAOAb ocn Y
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[ 3o e 2 s B o883 G 2l C
YTaHoBUT HaNpaBneHye NpocmoTpa

B obnactv Bu3yanmsaummn otobpasmamncb pesynbTaTbl pacyeTa osis ckopocteit Vy B popmate SEG-Y

Ucnonv3oearue KoHCoNbHO020 uHMepgelica

MocTpoeHne reomMeTpum, reHepaLmio CeTKM, 3a4aHue rPaHUYHbIX YCIO0BMI U MaTEPUANOB MOXHO BbIMOMHUTb C
MCMONb30BaHNEM KOHCONMBHOIO MHTepderica. Hwxke npuBeaéH KoA Nporpammbl, MO3BOASKOWMA BbINOJHUTbL
Warn OMUCAHHOro Bbllle PYKOBOACTBA, HEOOXOAMMO TONbKO CAMOCTOATE/NIbHO YKasaTb MOJHbIA NyTb M
Ha3BaHue coxpaHsiemoro gaina.

reset

create surface rectangle width 10000 zplane
webcut body 1 with plane xplane offset ©
webcut body 1 with plane yplane offset ©
delete Surface 3

imprint all

merge all

split curve 11 distance 1000 from vertex 10
imprint all
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merge all

surface all size 250

mesh surface all

create material 1 from 'TpyHT'

block all add surface all

block 1 add surface all

block 1 material 1

block 1 element plane order 4

create displacement on curve 16 12 dof 1 fix

create absorption on curve 7 15 13 6

create force on vertex 10 force value 1 direction @ -1 0
bcdep force 1 value 'berlage(2e+8, 10, time)'

create receiver on curve 17 displacement 1 1 1

create receiver on curve 17 velocity 1 11

create receiver on curve 17 principalstress 1 1 1

create receiver on curve 17 pressure

output nodalforce off energy off record3d on log on vtu on material off results everystep
100

analysis type dynamic elasticity dim2 planestrain preload off
dynamic method full_solution scheme explicit maxtime 10 maxsteps 10000
calculation start path 'D:\Fidesys\test.pvd'
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KoHTakTHas uHpopmauus

http://www.cae-fidesys.com

support@cae-fidesys.com

+7 (495) 177-36-18
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