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PeweHue
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npoeKkTupoBaHua POA



PeweHHble 3aga4yun NMO KoHcopuuyma

noAroToBKA
NMPOEKTUPOBAHUE NPOM3BOACTBA nPOU3BOACTBO SKCIMNYATALUA YTUNN3ALUA

PLM (Product Lifecycle Management) — ynpaBneHue XusHeHHbIM LIMKINOM 1sgenus:
JNIOLIMAH: PLM

MDM (Master Data Management) — ynpaBneHue mactep-AaHHbIMU:
Delta Design LIBerty (cneunanusupoBaHHas ans 9KB), MTONIMHOM: MDM

MALLMHOCTPOUTEJIbHBIE KOMIMOHEHTbI

MCAD (Mechanical CAD): CAM (Computer-Aided MES (Manufacturing Execution Cuctema MM
KOMMNAC-3D Manufacturing): System) (MHTErpnpoBaHHON NOrMCTUYECKON NOAAEPIKKM)
ADEM CAM

CAE (Computer-Aided-Engineering: CAPP (Computer-Aided Processing
APM FEM, FlowVision Planning):
CAINP TIN Beptukansb

ANEKTPOHHAA YACTb

MES (Manufacturing Execution Cuctema MM
System) (MHTErpMpoBaHHOW MOMMCTUHECKON NOAAEPKKU

CAPP (Computer-Aided Processing
Planning)

PAOVNO3MNEKTPOHBLIHE KOMIMOHEHTLI (3KB)

CAM MES (Manufacturing Execution --
(Computer-Aided Manufacturing) System)

CAPP (Computer Aided Processing

Planning) @REMEX



PeweHue KoHcopuuyma ona npoektupoBaHusa PIA
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DeltaDesign

NMpoekTupoBaHue
M KTUPOBAaHU -
poe poBaHue PacuyeTHble cuctemMbl MEXaHUYECKOIA
3NeKTPOHHOro broka KompasFlow n AlIM FEM U 3NEeKTPOTEXHUYECKOM
MpoekTpoBaHue anNeKkTpoHHOro 6oka « TemnepaTypHOe MOAeNMPOBaHMe yacTm P3A

CospnaHue n Beaenvne 6 3PU;
CxeMOoTexHU4Yeckoe NpoeKkTUpoBaHne (Mopenuposaxme Tenno-macco
neyaTHoro yana; obmeHa)

CxeMoTexHu4eckoe MoenvMpoBaHve * [1pOYHOCTHbIE pacyeTbl
MpoekTpoBaHUe KOHCTPYKLMMN 1 TONONOrn

reyYaTHoro yana;



Delta Design

3D
MeHemxkep Pepnaktop PepakTop nnar
GubnmoTek CxeMm WMHTepakTueHas ABTOMaTMYECKANA
( ) ( ) TpaccupoBKa TpaccupoBKa
P Liserty =) FlexyS 1) RightPCB § TopoR
Lindpoeoe AHanorosoe Pepaktop
MoaennpoeaHne MogenuvpoeaHune npasun
nO,D,FOTOBKa K nponsBoacTBy
@ Simtera @ SimOne 9 DRM

Komnnekt nporpammucta (SDK)




KomMnrnekKkcHblie n POEKTbl aBTOMaTU3alunu

7
TEXHOOUHAMUKA /74

« 3ameweHne PCAD un Altium Designer

» CAI1P Delta Design ycnelwHo npotectMpoBaHa Ha 6a3e 5-mu
npeanpuaTUn U3 cocTaBa XonguHra;

« CucTema nonHoCTbI YA0BNETBOPSET TEXHUYECKUM U
NHTErpaumMoHHbIM TpeboBaHUAM;

« CornacoBaH 1 3anyuweH 2-x NeTHUN NPOEKT BHEAPEHMUS.
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* AO «llocHUNT»

« 3ameweHune PCAD un Altium Designer

+ KomnnekcHasi aBToMatmsaumnsa npoektnposaHus Ha 6ase NO KoHcopuuyma PassUTue

*  WHTterpauusa c KACY HCU



[Mnanbl no passutuio MO

1. CAM - cuctema. NogrotoBka npom3BoAcTBa neYvaTHbIX nnarT;
2. YrnybneHue nHTerpaumm npoayktos B paMmkax KoHcopunyma;
3. CAIP CBY ycTtponcTs;

4. CATIP npoekTMpoBaHMsa U MOAENMPOBaAHNA MUKPOCOOPOK M MHOTOKpUCTaribHbIX MOAYNEN
ypoBHs1 «Cuctema B Kopnycey;

5. CATIIP nporpammHon amynsaumm annapatHbeix nnatgopm (CBUC) (CnHTes n Bepmndukauyus);
6. CAIP MUKpOaneKkTpoHHbIX MexaHnveckmnx cuctem (MOMC).

ERnaevex



PedepeHTHbIE
npeanpuaTuUN

[TpeonpuaTtua, NpoeKkTUpyoLne CcBoOU U3nenus C
npumeHeHnem Delta Design



NMpeponpuatua, ucnonb3yrowme Delta Design

ﬁ HNMD lockopnopauusa «Pockocmoc»
J TPAHCMALUXOAAWNHT @@ HUM MOMEKYNAPHOI d ) LKB TEOPU3NKA
SNEKTPOHUKA

@ 3ABOJ, KPH30 "
AL C o «HVIMGCDA»
UHMMXM

ERnaevex



NMpeonpuartusa, ucnonb3yrowme Delta Design
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[Tfpumep BHeapeHUS:

’\_

TMAPOMPUBOP

Pa3paboTka nsgenusa

= [poeKkTupoBaHMe NevaTHbIX NnaT;

= EnunHas omonuorteka IPU; AO «KOHHepH Mno
= [lpoekTnpoBaHue aetanen u COOPOYHbLIX €ANHULL, « I'M,qpon pVI60p»
= PaspaboTka TexHonoru; 3ameHa Mentor PADs 1 P-CAD

= [1poYHOCTHOM 3KCnpecc-aHann3 KOHCTPYKLNN;

NMpousBoacTeo nspenun

= YnpaBreHue 3akasamu;

Yuet asmxenna OCE B npon3BoACTBE;
BHyTpuuexoBoe ynpasneHue;
[MTnaHnpoBaHne Npon3BOACTBA;

ERnaevex



[Tpumep BHegpeHUs:

Pa3paboTka nsgenusa

= [lpoekTMpoBaHMe Ne4yaTHOW NNaThbl; ‘ ‘ KI 3 I

= Co3gaHvne MOAEenu; TEXMPUBOP

= OdpopmneHne vepTtexen;

3ameHa P-CAD un Altium Designer
= dopmupoBaHue coctaBa U3genus;

YnpaBneHue TeXHONMOrM4YeCcKon noaroToBKow
npou3BoACTBa:

= PaspaboTka TEXHONOrM4Yecknx rnpoLIeCCoB,;
= PaspaboTka ynpaBnsoLwmx nporpamm ans
cTaHkoB c YlYy.

ERnaevex



[Tfpumep BHeapeHUS:

Pa3paboTka nsgenusa
lNockopnopauusa «Pockocmoc»

=  MopepHu3aumsa pabounx MecT 1 3ameHa LKB TEO®PU3UKA
yctapeBuwero P-CAD Ha Delta Design;

3ameHa P-CAD pasnunyHbIx Bepcun

= [lpoekTUpoBaHMe MeXaHU4YeCKOMU YacTu
yctpouctea KOMIAC-3D;

= [lpoekTupoBaHue ne4yaTHOMW nNnarthbl
Delta Design;

" CxemoTexHu4eckoe NPOEKTUPOBaHUE;
" I'IpoeKTmpOBaHme KOHCTPYKUUN N TOMOJIOTUNA;
" MoarotoBka npon3BoacTBa.

ERnaevex



[lpoayKkuus

[Tpnmepbl N3gennn 3akasydnkos,

CNPOEKTUPOBAHHbIE C
npumeHeHnem Delta Design




[Mpooykumna HawKnx 3aKa3vyuKoB:

AO «HIMNO
«MonHusa»

brok ynpaBneHua pakeTtou
MULLEHbLIO «[ BO3OMKa.

[TpOeKT pakeTbl BbINOMHEH
LennKoM C NpUMeHEeHNEeM
pelwleHnsa KoHcopuuyma.

ERnaevex



[Mpooykumna HawKnx 3aKa3vyuKoB:

PELLETHEB

OAO «N C C»

bnok 6opToBOU
PaaNO3NEKTPOHHOM
annapartypbl
NepcrnekTUBHbIX
CNYTHUKOBbIX MNaTtgopMm.

ERnaevex



[Mpooykumna HawKnx 3aKa3vyuKoB:

[£) Deltn Design (Tiposbeccnonansias nepons) =
®ain Bas Cnpssca Pabouee NPCcTpancTE0 o prmavian
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«flocHUNAC»

Moaynb TMNoBbIX
aBMaLMOHHbIX MHTepPdencos.

ERnaevex



[Mpooykumna HawKnx 3aKa3vyuKoB:

GLANCE&AVIONICS

[TnnoTaxHo-
HaBUrayMoHHbIE NPNOOopbLI
Glance EFIS -
BbICOKOMPON3BOANTENBHOE
pelueHne ans noodbIX
TMNOB BO34YLUHbIX CYyOOB.

ERnaevex



[lpooyKuua HalnX 3aKa34uuKoB:

Qunexc

Anpekc.CtaHuus —
ObecnevmBaet paboTy C
NHTENNEKTYanbHbIM
FOyT0COBbIM MOMOLLHUKOM
«Anncar». B konoHke
NCNONb3yeTCs MOAyIb
FONOCOBOro yrnpaBneHus
Yandex |0.

ERnaevex



[Mpooykumna HawKnx 3aKa3vyuKoB:

| AHzexc

Anpekc.CtaHumus —
ObecnevmBaet paboTy C
NHTENNEKTYanbHbIM
roOf10COBbLIM MOMOLLIHUKOM
«Anuncay». B KornoHke
NCNONb3yeTCs MOAyIb
FONOCOBOro yrnpaBneHus
Yandex |1O.

ERnaevex



[logroToBKa KagposB

BY3bl, ocyulecTenaowme nogrotoBky UHXeHEPHbIX
KagpoB ¢ npumeHeHnem Delta Design



BY3bl1, ocywecTBnsaowmMe noarotoBKy Kagpos
c ucnonb3oBaHuem Delta Design
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(MBUPCKWTT ECEPATIBHBIN YHUBEPCATET SA
SIBERIAN FEDERAL UNIVERSITY

HWXErOPOACKMA rOCYAAPCTBEHHBIA
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ERnaevex



[loBy3oBCKOe obpa3oBaHue

KBAHTI:IPM'-_-IM @SA

CeTb TEXHOMapKOB
AreHTCTBa CTpaTerm4yecknx MHMunaTuB LeTcknin TexHonapk «Ansramp»

ERnaevex
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Delta Design Simtera

®ain Mpaska Bwa Pasmecrms SimOne Hacrpoiicn Wcipymentel Jomymentaums  Cnpaeka
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(3 Buffer
(4l BUs_NOT_16
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[ BUS_NOT &
|3 BUs_Tristate_id checkthat

|4l BUS_Tristate_Bid

[ BuS _Tristate_Bu. 2

(3l BUS_TriState_Bu. [ sPimaster | [[sPIslave | [ Testbenches

library ieee;
use ieee.std_logic 1164.all;
use ieee.numeric_std.all;

entity Top_ex is
end entity;

architecture top_Top_ex of Top_ex is

- ex_nand_61_dd2
component ex_nand_61_dd2
port [
-~ Buses
Wires
In std_logic;
In std_logic;
¢ In std logic;
¢ In std logic;
¢ In std logic;
¢ In std logic;
: out std_logic;
reset : In std_logic

end component;

-- ex_nand_61_dd1
component ex_nand_61_dd1

std_logic;
std_logic;
std_logic;
std_logic;
std_logic;
std_logic;
: out std_logic;
reset : In std_logic

s

end component;

-~ ex_nand_31_dd4
component ex_nand_31_dd4
port (

-~ Buses

10 : In std_logic;
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VEnorayensie KoMOHEHTEL
SPIMaster

SPISlave

[ Nanka OSCAWatchiist SPISlave
iwl. bp_AND_21_DD107.vhd
iwi. bp_Buffer1_DD109.vhd
s bp_Buffer1 DD111.vhd
iwl. bp_DposFF1_DD103.vhd

1 bp_DposFF1_DD112.vhd

\ bp_DposFF1_DD113.vhd
el bp_NOR_21_DD114.vhd

inl. bp_NOT1_ DD108.vhd

\ bp_OR_81_DD106.vhd

i, bp_PIS08E1_DD102.vhd
el bp_SiPo81_DD101.vhd

{wl. bp_SPo81_DD104.vhd

iwi. bp_SiPo81_DD105.vhd

. bp_SPIMasterTb1 DD 1.vhd
inl. bp_%OR_21 DD 110.vhd

wi. Top_bp.vhd
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CAIIP mukpoanekTpoHuku. Umerowmmncs
3agen.

» Delta Design Simtera — npoekTnpoBaHue, Bepudpunkaumsa n cuHtes pyHkumMoHana B
6asnc 6ubnuoteyHbix kKomrnoHeHToB [MJINC

Komnnext
Tononoruyeckoe N Bepudukaums c TEXHWYECKOM
NPoEKTUPOBaHWE YUETOM TOMOACTMM AOKYMEHTALMK ANA
NMpPOW3BOACTBA




CoTpyaHn4ecTBO
J7alL

=== MNNAHaP
A

» [logaep>kka nsgenmu
AO «lNKK MunaHgp»

« HOunctpundyuma Delta
Design Simtera
3akas4ymkam AO «[1KK
MunaHgp»

» [logaep>kka nsgenmu
AO «KTL «9nekTpoHuka»

e COBMECTHbIN NPOEKT MO
co3aaHuo ckso3Hon CATP
[MJINC



NMMpeanoxeHusa ot KoHcopuuyma PazBUTue

« OnpepenuTb ONbITHYIO NNoLwaaKy/nnowaaku Ansi OnbITHOM
aKcnnyatayum, BHeJPEHUs N JarnbHENLLIEro TMpaXXnpoBaHnNs
pPeLUeHus;

« ObecneunTb KOMMeEHcaUnIo 3aTpaT y4aCTHMUKOB MPoeKTa C
NPUMEHEHNEM UMEKLLIMXCS MEXaHN3MOB CyDOCMONPOBAHUS;

« [na peanusayumn npoekta cchopMmmpoBatb 06beANHEHUE
npegnpuaTniA, BKOYaloLWMe Kak npeacraBuUTenen
paspabotumkoB MO, Tak n npeacraButenemn
NPOMbILLSTIEHHOCTW.



