Acnonb3oBaHue KoHuenuuu LU ana
AOBOAKU N MOAEepPHU3aLUK
KOHCTPYKUMU ABUraTens

ABTOpbI:

Pasukosuy HOpuli AnekcaHoposuYy —
NPOPEKTOP MO HayyHou paboTe,
3aBeayrowmm kKad. KoHcTpyKuma

N NPOEKTMPOBaAHME ABUTraTENEN
MamywkuH AHMOH Anekceesuy —Hay4HbIN
coTpyaHuk HNO-203

Opnos AHMoH UNzopesuy — UHKeHep HNO-
203 MAW — poKnagyuk.




dNeMeHTbl TEXHON0rMU UMPpPOoBOro ABOMHUKA

KoHCTpyKTOpCKan
NoAroToeka EavHas moaens YnpasneHue YnpasneHue

AaHHbIX TpebosaHuamm KOHbuUrypauuemn
LUndposoe
npoTtoTunupoBaHue

CAD/CAM/CAE
3K3eMNNAPOoB

Lindposoe W =
HPOMS8CEACIE0 MNpombiwneHHble YnpasneHue AaHHbIMU

pob6oTbi NpPou3BOACTBa $abpuka

@ ‘. ’
JKcnayarauusa

AuarHocTuka Ha
6ase CTaTUCTUKMU

AwnarHocTuka Ha
6a3e pacuértos

MbpuaHas
AWarHoCTUKa

Real-time KoHTpONb
aKCnAyaTaumm




KoHuenuusa undpposoro agsorHUKa no Maikny lNpuscy

1 MpoToTtun undposoro asonHuka (Digital Twin Prototype, DTP).

2 Jk3emnnsap yndposoro asorHuka (Digital Twin Instance, DTI).

duanyeckan nocTaHoBKa 3 MaTtemaTuyeckas " OnpepenexHue
3apauu (pacyeTHas cxema) cpopMynupoBKa 3aaauu “| uucnenHoro metona
\ N
npu HeoBxoaUMOCTH \
NuckpeTuaauus Paspa6oTka anroputma
Mcenegyemein MaTemaTtudeckon > BbIMUCNEHWA M NPOrpaMMBi
o0OBeKT mMogenu peanusayuu anroputma Ha 3BM
AHanua
npu HeobxoaUMOCTH beaynTaTos e MposeneHue
' pacyeToB Ha 3BM
UHTEepnpeTauus

Imanesi co30aHUs Mamemamuyeckol modenu Ha 3BM
MecmoyHuk: Llenmp HTU CI161Y



dusnyeckaa popmynmposk
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MaTtematuyeckasa ¢popmynnpoBKa 3agaum

3aerrmE:Hne NOBCPXHOCTH CpC3a CCKTOpa
[Mpunosxenue LIB cuibl (3amper nepeMeleHUi 10 HOPMAIKY K LOBEPXHOCTH)
OT [IEPhEB JIOLATOK

g

3aKp€1'[J'I€HI/I6 MOJCIH BIOJIb OCH X

Sarska O0JITOBbIX COEAMHEHHH

Hasnauenue vacrorsl Bpawenus poropa [nobanpHas cucrema KoOpauHar



O6paboTKa, aHaNU3, BU3yanu3aLma U UHTepPnpeTauus pesyabTaToB PacyeToB @

« o MI KP (Y% oM ® OcTaHOB



MaTtematuyeckasa ¢popmynnpoBKa 3agaum

AR

AT

)

800,00 (rarn

400,00

0,00

600,00

200,00

=
2
2
3
g

CHCTEMA

KOOPAMHAT




O6paboTka, aHann3, BU3yanamsauusa n HTepnpeTauua pe3yabTaToB pacueToB
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ConocTtaBneHue ¢ PU3MUYECKUM IKCNEPUMEHTOM
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Banuaauua ogHoMmepHbIX moaeneu
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LinppoBasa moaenb n3agenmsa B coctase LMPpoBoro ABONHUKA

V-(K@)-VT) + qu(r,t) = pcT Cuctema

MaTeMaTU4eCcKumx
Mmoaenewn

V(K@ T) V)4 qu(r, t,T) = p(r)e(r)T
CT+KT+F=0
V-(*C@) VW) +f=0

Cucrema
KOMMNbIOTEPHbIX
Mmoaeneu

g —c— Habop
At [ 3/1EKTPOHHbIX
| == ~ BOKYMEHTOB

V. (K@) -VT) + gy(r,t) = pcT

V- (K@ T)-VT) + qu(r.t.T) = p(r)e(r)T
CT+KT+F=0
V-(*%CO)=Vu)+f =0

Cucrema
MaTeMaTUYECKUX
mopaeneun

Habop
3NEKTPOHHbIX
AOKYMEHTOB

[BycTopoHHUE
MHPOPMaUMOHHbIE
CBA3MU

OaHHble

nHpopmauyua

U3penue
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