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! COBMECTHOE MPOEKTUPOBAHNE CUCTEM

BUAbI AEATEABHOCTU B OTPACAMU

end &
§

ynpasAeHue
NPoOeKTamu

CuctemHas
MHXXEeHEeHpUs

NMpoekTupoBaHue u
KOHCTPYUPOBAHMUE

CTpoUTEeAbCTBO,
PEMOHT U
3KCNAyaTaums
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B Cosmecthoe NPOEKTMPOOBAHME CUCTEM

TeHAEeHUMM B OTPACAM

YBEAM4MBAETCS CAOXHOCTb YxecTto4yeHue . TexHu4yeckue peLieHus B
e HobekToB Tpe6oBaHMI MO PA3AMYHBIX I
6e30nacHOCTHU U AUCLUMNAUHAX AOAXHbI
g COOTBETCTBMUIO 3 eKkTUBHO
£ CTAHAAQPTAM B3OMMOAENCTBOBATH B
SELY : : CAOXHbIX CUCTEMAX

— B

80 % MHXXEeHEepPHbIX peLueHnHn
NPUHUMAIOTCA B NepBbix 20%

YcAoXHsieTcs boAee 40% HeyAQu B >XM3HEHHOTO LUKAG NPOEKTa
PYHKLLUOHAABHOCTb NPOEKTAX CBA3AHbI C
U3AEAUN B reTepPOreHHbIX HEeNPABUAbHbIM Ao 50 % npoekTos

30AEPXKUBAIOTCA U3-30

cucrtemax R e No3AHEro oGHApyXeHus
Tpe6oBaHUM CMCTEMHBIX OLUMBOK
Source: VDC Source: INCOSE, VDC

Kak npoTtecTtupoBaTh
CUCTEMY AO TEXHUYECKOU
peaAmsauum ?

aK YNPABAATb
NPoOLLECCOM

@ COBMEeCTHOro

Kak o6ecneunTb
O3PCAYHbIA KOHTPOAbD

® cooTBeTCTBUA

OWtpe6oBaHuam Ha
BODKHbIX 3TANAX
YXXU3HEHHOro WMKAQ?

OW mexaucum- Kak co3aaTb

ynpaBAsiemylo o6Luyio
MOAEAb CUCTEMDI?

NAMHAPHOro
NPOEKTUPOBAHUA ?
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! COBMECTHOE MPOEKTUPOBAHUE CUCTEM

O630p peLleHus

CoBMecTHOE NPOEeKTUPOBAOHUE CUCTEM

CO3A0HME CAOXHbIX CUCTEM M ODBEeCNeYeHe CKBO3HOIO KOHTPOAS OT ONMPEAEAEHMS

TPEBOBAHMN AO KOHEYHOM BOAMAQLMM M NEPEAQHM 3AKA3YMKY

[loANpPOLLECCHI

ynpasAaeHue

TPe60BAHUAMMU
PEe3yAbTATHI:

PYHKLUOHAAbHbIN
AHAAU3

Norwyeckue
KOMMNOHEHTbI

Tpe6oBaHusa PyHKLMUMH

]

MpoekTupoBaHue
APXUTEKTYPbI - —=

- | 2 — = uo-‘; -t-- .

AeTaauu
obobvaoBaHUue

MMUTAUUOHHOE

MOAEAUPOBAHHE PesyAbTatsl

T
e Secroren -3

Cu.enapuu TeCcToOB nOBeAEH ue

emm———— | (o
y=f(x.1)

f(dx/dt x,y,.1)=0

>,§ UHTerpauus. Bepudoukaums.
m; Baanaaumus

AOKYMEHTBI

A

2
"8 CUCTEeMHbIN OHAAMU3
O

[2°4

)~ Pusmyeckoe
w
(DD MoAEeAnpoBdaAHUE
w
—
=
o
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[Mpouecc “As Is”

B CosmecTtHoe npoektposaHme cructem

[MTPOAOAXKUTEABHOE BPEMS > S
ynpasaeHue NPOEKTUPOBAHMA Mepeaaya
Customer TpeGOBGHMe = Requirements
L & Man::)goell: ent Test plan and results
al . V-E‘& Management

s

Requirément Functional Analysis

tools

BaAanaaumus

System modeling
and simulation
tools

=
Lﬁ*

Bepudukauus

UHTerpauums

NMo3aAHee

r tools
Engineer q:YHKu.MOHQ/\beIﬁ
B =
£ AQHAAU3
Systems @\ ‘
Architect
e MpoekTupoBanue | ““wos
Test Engineer ApPXUTEKTYpPbI =
IF,
CAOXHOCTHU NpU
o6beAUHEeHUU
Product Data
PA3HbIX arsgemen

tools

ANCLUNAUH

[i:
’
1 4

oOHapyXxeHue

owmnbok

[MPOEeKTUPOBAHUE CMCTEM ® PUIMIECKOE Q
MOoAEAUPOBAHUE
“Q :,ﬁ:zﬁn:,sg other tools -
e Requirements 214 Smulation m PPArMeHTUPOBAHHbIU NpoLecc
N = L& NPOEKTUPOBAHMA CMCTEM. OTCYTCTBME
i ol

L _ L}g MHTEMDALMM MEXKAY PA3ANYHBIMM
il g MHCTRYMEHTAMM

[MPOEKTUMPOBAHNE KOMIMOHEHTOB
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! COBMECTHOE MPOEKTUPOBAHNE CUCTEM

[Mpouecc “To be"

3anpoc WUspnenue \2genue

o Shorter Development time = &

Customer
Single source of definition
é \ "
Requirément L
Engineer

Systems
Architect

4

/o

Test Engineer
O6beAnHeHne \ '/ PaHHsAS BaAMAQUMUS
ANCLUUNUNAUH

BoraTbie BO3MOXHOCTHU
UHXXEeHepHOro U CUCTeEMHOro
dHAAU3a

MEXAUCLMUNAMHAPHAS
ApXUTEKTYypa 1 obLiue
Tpe6oBaAHUS

[MPOEKTUPOBAHME CUCTEM 5 L]

ol

Engineers

Implementation

HpOGKTVIpOBCIHMe KOMIMOHEHTOB
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! COBMECTHOE NP OEKTUPOBAHME CUCTEM

OCHOBbI peLLeHus

YnpaBAeHne u KOHTPOAb LLEAOCTHOCTU AAHHbIX R-F-L-P moAeAn,
Bepubukaumas CUCTEeMbI AO HAYOAQ paboyero npoekKTa.

Tpe60oBaHUA, PYHKUMU, AOrMH4EeCKMEe KOMMNOHEHTbI, PU3MHECKOE PACMOAOXKEHHE

\ 4 y Insrumentations ~ Software ~ Mechanical

ynpasaeHue PYHKLLMUOHAADbHbDI MpoekTupoBaHuse Pusn4yeckoe
Tpe6GoBaHUaAMM GHAAU3 AOTUKHU pacnoAoXeHue

MpoLweccbl KOAAEKTUBHOU PABGOTbI M ONEPATUBHBIA KOHTPOAb LLEAOCTHOCTU MOAEAU

UHTerpauus.
CUCTEeMHbIN AHAAM3 Bepudukaumus.
BaAamaauus.

MMUTAUMOHHOE
MOAEAUpPOBAHME

i
2]
y=I(Xx — Test Description OK
y=f(x.f) | —
T Contton /acsan f(dx/dt.x,y.t)=0
|
3
[E3)
Discrete (Events) Continuous (Physics)
.;:’
PAY
DAS
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BcaTA. BUPTYOQABHOE MPOEKTUPOOBAHMS

O6bwwmn R-F-L-P nogxoa K npoekTUpoBaHUIO B Pa3fINYHbIX

25

CATIA

lpoekmupoesaHue

25

CATIA
KoHcmpyupoeaHue

25

CATIA
lpoekmupoeaHue

cucmem
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lCOBN\eCTHoe NOOEKTUPOOBAHNE CUCTEM
@cimavs CATIA Systems Version 6 / Solution Software

PlMAccess  Edt  View Favorites Insert Tools Window Help

s B : J Heb o QQ BT Bl 9 &6 8.5

2 ENOVIA - Nicrosoft Internet Explorer 4 i m (3 RFLP - Power Management -
Fle Edt Vew Favortes Took Hep

Oﬁatk' J ﬂg ;\J/‘\‘%BN’V

P ————

e ision>: i | Fullspesfietion Strcture v = z i, Y
 Eiod Systom Reiem <revision>: Structure View o ;
= SO SEIEN | eyal atitutes Detal View ¥ = : ‘

Frewoo

0 Properties

i Actions ¥ Ectv g Mode Expand 1 ¥levells) By [0 view ~ [ & =) 5

] <
fs Details 3

0 file Versions x d e

0 Histor

@ Lfscyde =8} Mot System Reauier 1 Requirmert .. EMedia System Re

0 Routes #00<) chsp-oo00nt 1 Chapter Functional Requiren

0 Revisions A0 cap-g00002 1 Chapter System Architectur =
0 Where Used =4
S0 cue e L haak Performance Requi |

Interfaces Requirer

R Constrait Requirer ¥ & 2
=
=3
=)
=5

£ || ¥ Record video Control Behavior H
S Melolocle Tpackage Browser [>/~]% 17
%] % Ports I c i §L%
| Signals _..28'User Input Request- VideoRequest a 5] Modelica bV N N N £
T — 3
E’_ % Instances ( PR ] \T»% ;sen:s(;u\de = Inductort o
F Behavior T i & od o
b o [ TE] o e ™ [l ;
¥ w-f=] Electrical ]
: = Stopping J_ Tnitiaised v ‘fE Tcons i =
. @ Running (o L—(‘ N R W0
1 fureiy "SComponent Brows | > [~ )% Lue i
e a =7 Rectier 9N i NV N §
J—! Modelica.Icans -
#@ sinevokage1 {
bl ol ey 7] Equation Editor

initial equation
Capacitor1.v = YAC*sqrt(2)(2;
Capacitor2.v = VAC*sqrt(2){2;

equation
uDC = Capacitorl.v + Capacitor2,v;
iAC = {Inductorl i, Inductor2.i,Inductor3.i};
UAC[1] = Inductor1.n.v - Inductor2.n.v;

@i

H
"

L
( s @ N

prd: *DS* Ready for selection Ready to chat Ready for propagate
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S F
B Cosmectroe npoektposaHme cuctem @4
CATIA System V6 / MODELICA

Multi-Engineering Systems Behavior modeling and simulation

Figure 1: EDF 1300 MW Pressurised Water Reactor
Modelica Model (P4)

http://www.modelica.org/events/modelica2006/Proceedings/sessions/Session2a2.pdf
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B CosmecTHoe NPOEKTUPOBAHME CUCTEM

CATIA Systems V6 / [lpenmyLlecTsa peLueHms

| Mnardopma B3anmogencTems ]

™

YHpaBneHMe XN3HEHHbIM LUUKITOM

._JOVIA PLM V6

Reocl;“"f [@apaHTUPOBaHHbLIV KOHTPOSb COOTBETCTBUA ]
entr

eyl
| ObbeanHeHne gUCUUNINH 3a CHET o0Len Mmoaenn JaHHbIX

BPA-SD9

F/

MonHbIn Habop cpeacTB ans nogaepxku npouecca RFLP-IVVQ

]

Logic
Control
Modeler

System
Experiment [

BI/IpTyaJ'IbHOG TeECTNPOBAHNE HA PaHHUX 3Tarax npoeKkTa I

3D for | Logical
Systems

[MpoekTnpoBaHne Ha OCHOBE eNHOM
Moaenm

Yxe gocTynHo!

Single PLM open platform for Model-Based System Engineering

O
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lCOBN\eCTHoe NPOEKTUPOOBAHME CUCTEM

3aKAOYEHME
MopgenupoBaHue
o
BuptyanbHoe
TecTupoBaHue
CUCTEM * MKQ,
KnHematuka
O6beanHeHue . g”TMMmaHMﬂ
AUCUUNIVH e30|'|aEIHOCTI/I
* EanHbIN

NHCTPYMEHT

* Mopenb,

YnpaBneHue CuieHapuii,
i Peaynerar Virtual o Real
LMKNOM * MopenuposaHue « “IMpysaska’ K ' .
ONHaMMNYEeCKOoro 3D Generative design
noBeaeHns
.y * [nckpeTHoe
rpasnexine mMoOenMpoBaHue
COBMECTHbIM
NPOEKTUPOBAHNEM

e B
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