HAYSHO-TEXHUSECKIN LLEHTP «ATTMY

y

. NPOPECCUOHAABHBIE

'\\

T

S
o)
Y

a0

F i

)
Vs
-

R
A\
W

@1 S
X Q m m P
i S
= SN
0 M A v
S el une)
N W n_HP oo L I ©)
O <9 580 Fmnm
RS ma X 02 O 1am
TS e N P O m \
) x 0O Q % OO
Q O = C ¥ G0N
4T O ; L XK
Fird) SO s 7 % %o
< J O X O ) P QOWQO(, ()
03050 > W
g Wo O O O (XXX
7 $28=80¢ N
= s S O ©
AR O K
BV AAA™ ° ° ° °



[MOOYHOCTHOM AHAAM3 KOHCTRYKLMM

MOAroTOBKa PACYETHbIX MOAEAEN
MMMNOPT CTOPOHHEN rEOMETPUU;
ABTOMOTU3MPOBAHHOE YMPOLLLEHWE FEOMETPUM;
MNpeobpa3oBaHMe TBEPAbIX TEA B OOOAOHKM, OBAAKM, MACCHI;
ByAeBbl onepaumm;
ABTOMATHUYECKAS rEHEPALMSI KOHEYHO-DAEMEHTHbIX CETOK;
3aAQHME IPAHWYHBIX YCAOBMIA.

BUGAMOTEKA KOHEYHbIX SAEMEHTOB
BaAoyHble, 0BOAOYEYHbIE, OOBEMHDIE;
CneunaAn3MPOBAHHBIE DAEMEHTLI (KECTKME, AeDOPMUPYEMBIE,
YPCOBHEHMWE CBA3M, COCPEAOTONEHHAS MACCA, YIPYTUE CBSA3M).

MoaeAn maTepuanos
AVHENHO-YNPYIrMe, B TOM YUCAE KOMMO3IULMOHHBIE (AOMUMHATHI);
YNpYro-nAQCTUYHblE;
Mmnepynpyrue.

NMPEMNPOLECCOP

CTaTU4eCcKuii AHAAU3
Pacyet Hanps>XKeHHO-AePOPMMPOBAHHOTO
COCTOSHMUA B AUHEMHOM M HEAMHEMHOM MOCTAHOBKE;
Pacyet yCcToM4mMBOCTM.

AVHaMU4eCKHn aHaAU3
Pacyet coBCTBEHHbIX YOCTOT (MOAQAbHBIM QHAAM3);
HeAUHEeMHbIN AMHOMMWYECKMIM AHOAM3
(aHOAM3 NEPEXOAHBIX MPOLECCOB);
[APMOHUYECKMM AHOAMS.

NMPOLLECCOP

CneumnaAM3MpoBaHHbIE pacyeTbl
YCTAAOCTHbIM PACHET (BBIHOCAMBOCTb);
CeNCMOCTOMKOCTb KOHCTRYKLMI;
PacyeT BO3AEMCTBUS LUMPOKOMOAOCHOM CAYHAMHOM
Brbpaumm (LUCB);
PacyeTbl Mo OTPACAEBbIM HOPMOM.

MpeAcTaBAeHWE pe3yAbTATOB
LiBeToBblE KOPTHI MOAEM PE3YABTATOB;
TekcToBOE (TABAMYHOE) MPEACTABAEHUE MOAEN PE3YALTATOB;
ApHdoMeTUiecKmne onepaLmm C TABAUMLLAMM PE3YALTATOB;
AOMOAHUTEABHBIE MHCTPYMEHTbI MOAb3OBATEAS:
- PesyabTaThl B CEYEHMM;
- Pe3yAbTaThl MO TPAEKTOPUM (rPAdOUKM);
- AMHEeapPuM3auUmMa PE3yAbTATOB.
TekCTOoBbIE OTYETHI.
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ONTMMM3ALMA KOHCTPYKLLMM

COBPEMEHHDIM MOAXOA K MPOEKTUPOBAHMIO MPEAMNOAArAeT 3G0EKTUBHOE
MCMOAb30OBAHME MATEPUAAOB B KOHCTPYKLMK. B MPOrpamMHbIX MPOAYKTAX APM
PEAAM3OBAH AOYHKLLMOHAA AAS CO3ACHMS ONTUMOAAbHbIX KOHCTRYKLLUM 1 UAEAMMA.

TonoAorm4yeckas oNTUMMU3ALUA MO3BOASET OMPEAEANTD HAMAYHLLYIO POPMY

M3AEAMA C YHETOM 3AACHHBIX LLEAEBLIX AOYHKLIMI M OrPAHMYEHMI. KprTepmmn

OMTMMOABHOCTM BKAIOHAIOT B CEO MAPAMETPbI XECTKOCTH, MPOYHOCTH,

MQACCBbI, YCTOMYMBOCTM, YHOCTOTbI COOCTBEHHbIX KOAEDAHUI (C y4eTOM

MPEAHArPY>XeHMs), PeakUmm B OMOPAX M APYTME XAPAKTEPUCTUKM. YyeT

TEXHOAOTMYECKMX OFPAHNYEHMI LLITAMIMOBKM, DKCTPY3MM, PPE3EPOBKH,

CUMMETPMM MO3BOAIET MCMOAL3OBATH TOAAMLIMOHHBIE METOAbI M3TOTOBAEHMUA.

AAS AAAMTUBHOTO MPOM3BOACTBA OTPAHMYNBAETCS YTOA HOBUCAHMSA. CNELMAAUIUPOBAHHbIE
UHCTPYMEHTbI AAS PABOTHI C dparAamm doopmaTta *.STL NO3BOASIOT 3GOIPEKTUBHO MOAFOTOBMTL
MOAEAb AAS OMTUMM3ALMK, CAEAQTb MOCTOBPABOTKY M AHAAM3 MOAYHEHHOM KOHCTPYKLLMM.

MapameTpuyeckas onTUMUIALLUA NMOOBOAMTCH HO OCHOBE MMEIOLLIMXCS PACYETHBIX
AQHHbIX. [pW 3TOM BAPBUPYETCSH FEOMETPUS MOAEAM, KECTKOCTb CBA3EN,
NAPAMETPbI CEYEHUSA CTEPXKHEN, CBOMCTBA MATEPUAAOB, BKAKOYAS YTAbl YKACAKM
MOHOCAOEB B CAOUCTbIX KOMMO3UTAX (AQMUMHATAX).

MNMoaBOp ceveHrn METAAAOMPOKATA MPOBOAMUTCA C YHETOM

Tpe®OBAHMM CBOAC MPABUA AAS OBecnevyeHns HEOOXOAMMOM

MPOYHOCTU, XKECTKOCTU U YCTOMHUBOCTU MPU MUHUMM3IALLUM BECOBbIX
XAPOKTEPUCTUK KOHCTPRYKLLMM.




[eHepaLUMa KOHEYHO-DAEMEHTHbIX CETOK

Co3A0QHME MPOCTPAHCTBEHHOM MOAEAM BO3MOXHO B COOCTBEHHOM rPAdOUYECKOM
CPEAE UAM MYTEM MMIMOPTA M3 CTOPOHHETO IPAdOMYECKOrO PEAAKTOPT B PA3AMYHBIX
dbopmarax, Takmx Kak STEP, SAT, IGES, X_T, X_B, JT, C3D, A3D 1 M3D.

AAS CO3AQHUS KOHEYHO-DAEMEHTHOTO MPEACTABAEHUS PACHETHOM MOAEAMU
Pa3paBOTAH ABTOMATUHECKMIM TEHEPATOP AAQMTUBHOM KOHEYHO-OAEMEHTHOM CETKM

C BO3MOXHOCTbIO 3AACHMI MAPAMETPOB LLIATA PA3BUEHMS, KOG PULMEHTOB CTyLLLEHUS
U PO3PHKEHMS, O TAKXKE BbIBOPA CTPATETNMM PA3BUEHUS. AOMOAHUTEABHO MOAB3OBATEAID
AOCTYMHbl MHCTPYMEHTbI AAS MPEABAPUTEABHOTO PA3BUEHMS OTAEAbHLIX pebep,
NOBEPXHOCTEW M AETAAEN, YTO MO3BOASET MOAYYQATb MTOTOBbIM PE3IYALTAT
C MOKCUMMAABHBIM KOHECTBOM.

PeaAM30BAHO MCMOAL30BAHME BAAOUHBIX, OOOAOHEYHBIX, OBOBEMHbIX U PAAA CMIELLUAABHBIX
KOHEYHbIX DIAEMEHTOB C BO3MOXHOCTBIO MPOBEPKM UX KAYECTBA.

MOAEAMPOBAHME OUMHECKMX NPOLLECCOB

MporpammHble MPOAYKTbl APM MO3BOASIOT MPOBOAMTE MATEMATUYECKOE MOAEAMPOBAHME PA3AMYHBIX COU3MYECKMX MPOLLECCOB,
TOKMX KOK TEMAOMEPEAQHA, DAEKTPOMATHUTHBIE B3IAMMOAEMNCTBUS, TEHEHME KUAKOCTU UTA3A UT.A.

TenAoBOM GHAAU3 TBEPAOFO TEAQ AHOAU3 SIAEKTPOMArHUTHBIX NOAEN AHOAU3 TEYEHUA XXKMAKOCTEN U Fa30B
NMPOBOAMTCS AAS CTALLMOHAPHbIX MPOBOAMTCS AAS MOAEAMPOBAHMS MO3BOASET MOAYYUTb KMHEMATUYECKME,
M HECTALIMOHAPHbIX PEXMMOB DAEKTPOTEXHUYECKOTO OOOPYAOBAHMS AMHOMMYECKME U SHEPTrETUYECKME
TEeNAOMNEPEAQyM U TEMAOODOMEHA. M CPEACTB CBA3M. XAPAKTEPUCTUKM MOTOKOB C PA3AMYHBIMM
BO3MOXHO 30AQHME HEODXOAMMBbIX PeaAM30BAHbI SAEKTPOCTATUYECKMM, TPOHUYHBIMM YCAOBUSIMM M COUIUHECKMMM
HAYOABHbIX M FPOHWMYHBIX YCAOBUM, MATHUTOCTATUHECKMM, HECTALLMOHAPHbBIM | CBOMCTBAMM. PEAAU3YEMbIE TUMbI PACHETOB:
TOYEYHbBIX MAM OOBEMHBIX MCTOYHUKOB SAEKTPOMOATHUTHBIN PACHETHI, QHOAM3 MOTEHUMAAbHbIX TEYEHMM,
TEMAQ, TEMAOBbIX MOTOKOB, KOHBEKLLMM PACYHET MOAS MOCTOSHHbBIX TOKOB AHAAM3 OUALTPALIMM TEYEHMM,
1 UBAYHEHMS. M BbICOKOYOCTOTHbIM MOACAbHbIM QHAAMS. QHOAM3 TevyeHuh Hasbe-CToKCa.

MK AHaAM3E PA3AMYHBIX PEXMMOB PABOTbI KOHCTPYKLIMK BO3HMKOET HEOBXOAMMOCTb Y4ECTb BAUAHME CDAKTOPOB, OOYCAOBAEHHbIX
BO3AEUCTBUEM MOAEMN PASAMHHOM COU3MHECKOM MPUPOABI. B 3TOM CBA3M B MPOAYKTAX APM MPOBOASTCS MYABTMADU3MYECKME PACHETHI,
HANPUMEP, PACHET TEPMOYNPYTOCTH, PACYET B3IAMMOAEMNCTBUA TBREPAOTO TEAA U XMAKOCTH (Fluid-Structure Interaction - FSI), pacuer
COMPSXKEHHOTO TEMAOOOMEHA (XKMAKOCTU M TBEPAOTO TEAQ).

PacyeTt 1 NpoekTMpOoBAHME AETAAEM MALLIMH

VIHXEeHEePHbIE METOAMKM, 3AAOXKEHHbIE B HALLIE MPOTPAMMHOE OBECMNeYeHne, MO3BOASIOT:
BbIMOAHSTb MPOEKTUPOBOYHbIE M MPOBEPOYHBIE PACYETbl MEXAHUYECKMX MEepeAdy BPALLLEHMS,
OBTOMATUYECKU FTEHEPUPOBATL YEPTEXM, OOPMUPOBATL TAOAMLLEI AOMYCKOB M MAPAMETPOB
KOHTPOAS;
NMPOBOAMTL MPOBEPOYHbLINM PACYET BAAOB U OCEW (CTATUHECKMM, AMHAMMUYECKMIA U YCTAAOCTHbIM)
1 ABTOMATHUHECKM TEHEPUPOBATHL HEPTEX;
peLLaTh 30AQ4YU MPOEKTUPOBAHMSA MOALLMIHUKOBbIX Y3AOB KAYEHMS U CKOABXEHMS C OMPEAESAEHUEM
OCHOBHbIX MAPAMETPOB PABOTHI;
QBTOMATM3MPOBATL MPOEKTUPOBAHUE MPUBOAC BPALLLATEABHOTO ABMXKEHMS MOOU3BOABHOM CTRYKTYPbI
CreHepaLmen YepTexem OTAEAbHbIX AETAAEN U CO3AAHMEM COOPOYHOTO YEPTEXA;
PACCYUTLIBATL YNPYrMe DAEMEHTbl MALUMH (MPOEKTUPOBOYHbIE M MPOBEPOYHbIE PACYETHI)
C ABTOMATMYECKOM reHepaumen YepTexem;
BBIMOAHSTb MPOBEPOYHbBIE PACYETH MEPEAdY MOCTYNATEAbBHOIO ABMXEHMUS (BMHTOBLIX,
LLIQPUKO-BUHTOBbIX);
NMPOEKTUPOBATL KYAQYKOBbIE MEXAHM3IMbI C MOCTYMNATEAbHBIM MAU KOPOMbBICAOBbBIM
TOAKQTEAIMM C AHMMALMEN PABOTbI M ABTOMATUHECKOM rEHEPALMEN HePTEXEN;
NMPOBOAMTb KUHEMATUYECKUM MU AMHAMUYECKMM AHAAM3 PbIYAXKHBIX MEXAHU3IMOB
C MOAYYEHMEM AHUMMALMKM PABOTEI MEXAHU3MA, BU3YOAM3ALMEN TPAJOUKOB TPAEKTOPUM,
CKOPOCTEMN, YCKOPEHMM, CUAOBBIX JOAKTOPOB;
NMPOEKTUPOBATL M PACCYUTLIBATL FPYMMOBbIE PE3bOOBLIE, 3AKAEMOYHbIE, CBAPHbIE COEAUHEHMS,
A TAKXKE COEAMHEHUA AETAAEM BPALLLEHMS.
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HTL, «ATM» — BEAYLLUKN POCCUUCKMM
PA3PABOTYMK MPOrPAMMHBIX PELLEHMM
AAS MHXKEHEPHOTO AHOAM3A KOHCTPRYKLLMM

(CAE). C 1992 roaa KOMMOHMS BbIMYyCKAET MPOAYKTbl AAS
OBTOMOTU3AUMM PACYETOB B PA3ZAMYHBIX OTPACASX
NMPOMBILLAEHHOCTM.

OCHOBHOM AESITEABHOCTBIO KOMIMOHUMK SBASIETCS pPA3paboTKa,

MOCTABKA, TEXHMYECKAN MOAAEPXKA M COMPOBOXAEHME
MPOrPAMMHOro obecneyeHms, a TaKke oby4eHue NepCOHAAd
30KA34YMKA WM BbIMOAHEHME PACYETHLIX PABOT MO 30KA3AM
NPEeANPUATUNA.

Haw katoueson IT-naptHep — komnaHms ACKOH. Mbl aBasemcs
YAEHOMM KOHCOPUMYMA «PasBuTHE)N, KOTOPLIM OblIA OCHOBAH
B 2015 roay C LLeAblo CO3AQHMA OTeyecTBeHHOM PLM-cucTtembl.

Cpean HALLMX OCHOBHbIX MPOMBILLAEHHBIX 3AKA34MKOB MOXHO
BBIAEAUTb Takme npeanpuatug, Kak AO «PHMLU, «TutaH-
Bappukaabm, AO «BMK «HMNO mawmHocTtpoeHusn, AO «YK
(BPAHCKMIM MOLLMHOCTPOUTEABHDBIN 30BOA), AO «(AATAMBATOH),
AO «bopxummaly 1 Apyrue.

MHorMe TexHnyeckmne By3bl POCCUM yXXe MMEIOT MPOrpPAMMHbIE
NPOAYKTbl APM B CBOEM APCEHAAE M UCMOAB3YIOT 3THU
coBpemeHHble CAE-CUCTEMbI MPU MOATOTOBKE CTYAEHTOB
M MPOBEAEHUM HAYYHbIX MCCAEAOBAHUM. Cpean HUX MITY um.
H.2. bBaymaHa, CaHkT-NeTepbyprckui NoOAUTEXHUYECKUM
yHuBepcurteT MNetpa Beankoro, BITY um. B.I. LLyxoBa, YPAAbCKMM
rOCYAQPCTBEHHbIM TOPHbLIM yHUBEPCUTET, ApOCAaBCKuM [TY,
MoCKOBCKUM [TOAUTEX U APYTHE.

AVMHENKA MPOTPAMMHbBIX MPOAYKTOB APM

MpPOrpammHbie MPOAYKTb APM yCnelHo peLuaioT GOAbLUMHCTBO MHXEHEPHbBIX 3AAQY, CTOSLLMX NepeA KOHCTPYKTOPAMM
M PACHETIMKAMM HA MPEAMPUSTUSX, HTO MO3BOAIET MPOEKTUPOBATL  ONMTUAMMIMPOBAHHBIE KOHCTPYKLLMM U M3AEAMS BE3 NMOTEPU KAYECTBA
M HOAEXHOCTM. HaLLM peLLeHns MpeAHA3HAYEHbl AAS 3AAQH, CBASAHHBIX C MPOEKTUPOBAHUMEM AETAAEN MALLIMH U MX COEAMHEHUH,
QHOAM3OM MPOYHOCTU MALLUMHOCTPOMUTEABHBIX MAM CTPOMUTEAbHbBIX KOHCTPYKLLUMM, MOAEAMPOBAHMEM MPOLLECCOB TEYEHMs

M TENAOMPOBOAHOCTU. B 3QBMCUMOCTM OT CPEpPbl AEATEABHOCTM MPEANPUATUS MOXKHO MOAOBPATh MPOAYKT, ONTMMAABHO
COOTBETCTBYIOLLIMI TPEBYEMOMY COYHKLIMOHAAY. MPOrPAMMHbBIE MPOAYKTbI BKAKOYAKOT B ceBs 6a3bl AQHHBIX CO CMPABOYHOM
MHOOPMALMEN (XAPAKTEPUCTUKM MATEPUAAOB, MAPAMETPbLI MOMEPEYHbIX CEYEHMIM METAAAOTMPOKATA M T.M.), KOTOpbIe
NPU HEOBXOAMMOCTU MOTYT BbiTh AOMIOAHEHDI.

CneunaamcTsl KomnaHmm HTL, «ATTM)» OCYLLLECTBAAIOT MOAHOE
TEXHMYECKOE COMPOBOXAEHNE NMOCTABAIEMOrO
NPOrPAMMHOrO obecneyeHus.

MpoAykTbl APM BKkAlOHEHbI B EAMHBIN peecTp
POCCUUCKUX NPOrpamm ana DBM u BA

APM WinMachine

APM FEM aasa KOMIMAC-3D

CAE-c1cTema NpOYHOCTHOTO AHAAM3A
AAS PACHETOB TBEPAOTEAbHbIX
1 NMOBEPXHOCTHbIX AETAAEM
1 cOOPOK C UCMOAb30OBaAHMEM MKD
B MHTEpPdOEence NMPOrpPaMMHOro
npoaykta KOMMAC-3D

CAE-cucTema AAg QHAAM3A
MPOYHOCTU, MOAEAMPOBAHMS
PU3MYECKMX NPOLLECCOB, PACHETOB
AETAAEN MALLMH U MEXOHM3IMOB.
Mpu pacyeTax npumeHsiotTcas MKS
M AHOAUTUHECKME METOAMKM

APM Civil Engineering

CAE-cuCTEMA AAS MPOMBILLAEHHOTO
M IPODKACHCKOTO CTPOWTEABCTBA
C BO3MOXHOCTbIO PACHETOB
METAAAMHECKMX, KEAE3ODETOHHBIX,
AEPEBIHHBIX KOHCTPYKLLMM,
OCHOBAHMI 1 DYHACOMEHTOB

CepTMdoMKATbl COOTBETCTBMS
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TORPOBOARIAN CEPTRONRAILI TPOVKILN

o CEPTUOUKAT COOTBETCTBUS

CneumaAncTbl Hawen KOMMAHMKM MOCTOSHHO MNOOBOAAT p060Ty
Nno BEPUAUKALMM KU CEPTUTDUKALLMKM BbINMYCKAEMOTO MPOTPAMMHOrO

obecneyeHus, YToObl YAOBAETBOPATb BbICOKMM Tpe6OBOHMﬂM KAMEHTOB

M COBPEMEHHBIM HOPMATMBHBIM AOKYMEHTAM.

MporpamMmHsble NPOAYKTbl APM MPOLLAM MPOLEAYPY TECTUPOBAHMS U

ATTECTAILMONHBI NACTOPT
MPOTPAMMBL LIS DHEKTPOHH BIX
BHYMCIUTENBHBX MAUIHH

CAPM Structure3D — Gasomil pacuernu wozya mporpas
1 9BM woumanine HTILATIMD, nepens 16>
(APM Stnicure3d 16)

MOAYYUAU QATTECTALMOHHbIN nacnopt PocTexHAA30pa, a Takxe

CepTMAOMKAT COOTBETCTBMA CBOACM MPCTBUA B CTDOUTEALCTBE.

TMOAHBIE OKTYOAbHbIE TEKCTbI AOKYMEHTOB, B KOTOPbLIX MEPEYUCAEHT
HOPMOTUBHASN AOKYMEHTALMS, O TAKXE MHDOPMAUUL MO
CEPTUAUULMPOBAHHBIM TUMAM PACYETOB M TOYHOCTM BbIMMCAEHMM

AOCTYNHA HA HALLEM OCbMLI.l/IOAbHOM caute apm.ru.

+7 (495) 120-58-10
com@apm.ru
support@apm.ru
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