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PykoBoacTBO nonb3oBaTtens

BHumaHue!

[MpaBa Ha JaHHbIV OOKYMEHT B NOSIHOM OO6BbEME NpuUHagiexaT KoMnaHum
«OPEMEKC» 1 3awmwieHbl 3akoHogaTensctBom Poccuickon degepaumm o6
aBTOPCKOM NpaBe U MexXxayHapOoaHbIMU OrOBOPaMM.

Wcnonb3oBaHne 4aHHOrO AOKYMEHTa (Kak MOSIHOCTbIO, Tak U B YacTu) B Kakon-nnbo
dopme, Takoe Kak: BocrnpoudsegeHune, moamdukaumns (B TOM Yncre nepesos Ha
Apyrou s3blK), pacrnpocTpaHeHue (B TOM Yucrie B nepeBoje), KonMpoBaHue
(3ammcTBOBaHMKE) B Ntobon hopme, nepenada opme TpeTbUM NnLaM, — BO3MOXHbI
TOMNbKO C NpeaBapuUTenbHOro NMMCbMEHHOro paspelueHus komnadmm « APEMEKC».

3a He3aKoHHOe UCMoNb30BaHUE A4AHHOMO AOKYMEHTA (Kak MOMHOCTLIO, TakK U
4aCTWUYHO), BKIOYAS €ro KONMMpOBaHWE U PacnpoCTPaHEHWE, HapyLUMTENb HECET
rpaXKaaHCKyo, aAMUHUCTPATUBHYIO UIN YrOSNIOBHYK OTBETCTBEHHOCTb B COOTBETCTBUM
C OENCTBYIOLLMM 3aKOHOAATENBCTBOM.

Komnanna «QPEMEKC» octaBnseTt 3a cobon npaBo M3MEHUTb COAEP)KAHME AAHHOIO
AOKyMeHTa B ntoboe Bpems 6e3 npeaBapuTenbHOro yBe4OMIEHUS.

[aHHbIN JOKYMEHT npeAHasHadeH ans npoasuHyToro nons3osartens K, 3Hakomoro ¢
noBegeHMeM n MexaHmsmamu onepaumoHHon cuctembl Windows, yBepeHHO
BnagerLLero UHCTpyMeHTapnemM onepaunuoHHOM CUCTEMBbI.

[MocneaHo BEPCUIO OKYMEHTa MOXHO MONy4YnTb B ceTU NHTEPHET MO CCbIfKe:

www.eremex.ru/knowleage-base/delta-design/docs

Komnanmna «OPEMEKC» He HeCET OTBETCTBEHHOCTU 3a COAEPXKAHNE, Ka4YeCTBO,
aKTyanbHOCTb M JOCTOBEPHOCTb MaTepuarnos, NpaBa Ha KOTopble NpuHaanexar
Apyrum npasoobnagartensm.

O60o3HaveHna SPEMEKC, EREMEX, Delta Design, TopoR, SimOne siBnsitotcs
TOBapHbIMK 3Hakamu komnaHun « APEMEKC».

OcTtanbHble YNOMAHYTbIE B JOKYMEHTE TOProBbl€ MApPKU ABIAKOTCA
COOCTBEHHOCTbLIO MX 3aKOHHbIX BragenbLes.

B cny4yae BO3HMKHOBEHUS BOMPOCOB MO uUcnosib3oBaHuto nporpamm Delta Design,
TopoR, SimOne, noxanyncra, obpaliantecs:

dopym koMnaHmm «QPEMEKC»: www.eremex.ru/society/forum

TexHn4eckasn nogaepxka
E-mail: support@eremex.ru
Skype: supporteremex
Otpgen npogax

Ten. +7 (495) 232-18-64
E-mail: info@eremex.ru
E-mail: sales@eremex.ru
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PykoBoacTBO nonb3oBaTtens

Hobpo noxanoBaTtb!

Komnanua «3PEMEKC» 6narogaput Bac 3a npnobpeteHune cuctemsl Delta Design n
HageeTcs, YTo oHa ByaeT yaobHbIM 1 NONe3HbIM MHCTPYMEHTOM B Baluen npoekTHon
AeATerlbHOCTN.

Cuctema Delta Design aBnsieTcst MHTErpupoBaHHOM cpefon, obecneynsatoLLemn
cpeAcTBamMu aBToOMaTU3aLUKN CKBO3HOW LIMKI MPOEKTUPOBAHNS 3NEKTPOHHbIX
YCTPOWCTB, BKIOYaA:

. CDOpMVIpOBaHVIe 6asbl AaHHbIX Paano3nNeKTpoOHHbIX KOMMOHEHTOB, €€
conpoBoXageHne n nognoepXxaHne B aktyalibHOM COCTOAHUN;

* [MpoekTnpoBaHue NpUHUNNNANbHBIX SNEKTPUYECKUX CXEM;

* SPICE - mogenupoBaHne paboTbl aHanoroBbiX YCTPOWUCTB;

» PazpaboTka KOHCTPYKUMI NeYaTHbIX Nnar;

* PasmellieHne aneKTpoHHbIX KOMNOHEHTOB Ha HApPYXHbIX CNOSX NeYyaTHOM nnaTtbl 1
NPOEKTUPOBaHUE CETU SNEKTPUYECKUX COeANHEHUN (NeYaTHbIX NPOBOHUKOB,
MEXCMOWHbIX NepexooB) B COOTBETCTBMU C 3aaHHOWN 3NEKTPUYECKOMN CXEMON U
npasuiaMmn NPOEKTUPOBAaHUS CTPYKTYPbl MEeY4aTHOro MOHTaXa;

* BbInyck KOHCTPYKTOPCKOM AoKymeHTauun B cootsetcTeum ¢ OCT;

* Bbinyck Nnpon3BoACcTBEHHON JOKYMEHTaUuMuK, B TOM Ynucne Heobxoaumon ang
aBTOMaTU3NPOBAHHbIX MPON3BOACTBEHHbIX FINHUN;

* [loaroToBKka AaHHbIX 4N COCTaBMEHUS nepe4yHAa 3aKkynaembix n3genum n
mMaTtepunanos, Heob6XxoauMbIX 4N N3rOTOBNEHUS U3AENUS.
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TexHu4yeckasa noanepxka U conpoBoXaeHue

MpumeyaHne! TexHnyeckaa nogaepkka okasblBaeTCs TONMbKO MOfb30BaTENAM,
npoweawmnm Kkypc obydeHus. MNMoapobHble cBegeHnst 0 Kypce obyYeHus MoryT
ObITb NONyYeHbl MO agpecy B UHTEPHETE

www.eremex.ru/learning-center
Mpy BO3HMKHOBEHNM BOMNPOCOB, CBA3aHHbIX C UcnosibdoBaHueM Delta Design,
pekoMeHayem:
» O3HaKOMUTLCA C JOKYyMeHTaLumen (pPyKoBOACTBOM MoNnb3oBaTerns);
www.eremex.ru/knowleage-base/delta-design/docs

* O3HaKOMUTBLCSA C MH(pOpMaLMeEN Ha canTe B pasgene «basa 3HaHuny,
coepxallen oTBeTbl Ha YacTo 3aJaBaeMble BOMPOCHI;

www.eremex.ru/knowleage-base
» O3HaKOMUTBLCSA C CyLLEeCTBYHOLWMMN pa3genamm hopyma. Takke numeeTcs

BO3MOXHOCTb 3a4aTb BOMPOC Ha popymMe www.eremex.ru/society/forum
ecnu nHTepecyowas Bac Tema paHee He ocsellanacs.

[NpumevaHune! Ecnu BbllenepedncrneHHble UICTOYHUKN He coaepat
pekoMeHZaum No paspeLleHnto BO3HMKLLIEN NpobnemMbl, obpaTutech B
TeXHN4YeCKyto nogaepxky. NMNogpobHyo nHgpopmaumio o npobneme, 4eNCTBUAX
nonb3oBaTtens, NpuBeLWnNX K HeW, 1 MHopMaLnIo O
nporpaMMHo-annapaTHOW KOHUrypaumm UCrnosib3yemMoro KoMmnboTepa,

HanpasuTb NO aApeCY support@eremex.ru
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1 O6wume cBegeHUS O NpoeKTe

B cucteme Delta Design «[MpoekT» — 9TO egMHMLA XpaHEHUS BCEX AaHHbIX O
KOHKPETHOM U3ernuu.

MoMMMO TpaaMUMOHHBIX COCTaBMISOWMX, TaKMX Kak cxemMa W nedvatHas
nnata, K NpoekTy MoryT ObiTb NpunoxeHbl nobble HOPMATUBHO-TEXHUYECKUE
OOKYMEHTbI, OMMWCaHWUA  YHUKAmNbHbIX KOMMOHEHTOB W Apyras MHGopmauns
(nogpobHee cm. [aHHble B npoekTe, pasgen Pansbi).

2 MaHenb «lpoekTbI» U AepeBO NPOEKTOB

2.1 PaboTta c naHenbio

PaboTa ¢ NpoeKkToM Kak C eOuHbIM LenbiM BeOeTCs NPevMYyLLEeCTBEHHO B
naHenu «lpoekTbl», cM. Puc. 1.

:Tj\ MNpoekTbl m) 2

o a

v BCE NPOEKTHI
v TEST
> f-;g Cocrae
E_ Mpaeuna
E’ [okymenTsl
:‘ OTuEThl

PacuéTel u aHanuzs!

Daiinbl

]

Bubnuoteka

Puc. 1 NaHenb «lpoekmbl»

Mpn nepBoM 3anycke CUCTEMbI NaHeNnb MO yMOn4YaHui oTobpaxaeTcs B
rMaBHOM OKHE, HO €Cnn MO KaKOW-TO MpuYMHE naHenb Obina 3akpbiTa, ee Bbi30B
AOCTYMNeH 13 rMaBHOro MeHK nporpammbl — pasgen «Bug» — «[poekTbi», Puc. 2.
[ns gaHHOro gencTemna No yMosiyaHuio 3agaHa ropsyas knasuwa F4.

enaevex



MpoekTbl

>

DeltaDesign

IR

Bua

¢l BoBeck 3kpaH

B B D
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F11
MacwrabuposaHve 4
BubAnoTEKM F3
MpoekTbl F4
CTanaapTel

KomnoreHTsl

) Meneaxep npoekta

Moaenn

Cnown

MNpaswna

Wctopua usmexeHui

CxkpunTsl

Puc. 2 Bbi3os naHernu

2.2 [JepeBO NpoeKToB

«[poekmbi»

B naHenu «lpoekTbl» oToOpakaeTca AepeBO MNPOeKToB. [MNaBHbIM Yy310M

aBnseTcsa nanka «Bce NPOEKTbI»,

BHYTPU KOTOPOM coAepaTcsi Apyrve nanku u

npoekTbl, cM. Puc. 3. BHyTpn gepeBa MOXHO co3gaTtb fobyl0 mMepapxmyeckyro
CTPYKTYpPY, KOTOpasi NO3BOSIUT NPaBUiIbHO COPTMPOBATL MPOEKThI.

:'6\ MpoekTbl

E o

v BCE MPOEKTHI

Y ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥

Puc.

i

Mpumepsl

CAM

TopoR

MogenuposaHue
Luchposoe MogenvpoBane
ddBox-C1

ddCardReader
FPGA_IGLOO2 DevKit
SmartWatch (2KNM)
KommyTaTop ynpaenenus WA-8 (CPLD)
MNnara ynpasnexms

CrkaHep CAN-bus

Uundpoeoii npeobpazosarens TeMne., ¥

3 [epeso npoekmos

MpumeyaHue! Ecnn cuctema Delta Design 6bina ycrtaHoBrneHa BMecTe C
AEMOHCTPAUMOHHBIMU  NpUMepamu,
npoekTbl, cobpaHHble B nanke «lpumepbi».

TO [OEepeBO MPOEKTOB YXe& COAEpPXUT

[ns Toro 4tTo6bl CO3aaTh Nanky BHYTPU AepeBa NPOEKTOB:

1. Bolbepnte anemMeHT pfepeBa OMpeaerieHHOro  ypOBHS,

B KOTOPOM

HeobxoauMo co3aaTb nanky.

2. BbI30BUTE KOHTEKCTHOE MEHIO 1 BbiGepuTe NyHKT «HoBas nankax», Puc. 4.
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:Tj'\ MNpoeKTbl [m] n
B &
Jel
w BCE NPOEKTBI -~
v MpumMepsl
N cam 2l CozpaTs NpoexT nAatsL.
4 TopoR CosaaTe Apyrod NpoexT »
> Mogenupogat =
= Hosas nanka
» Unppoeoe Mt
» ddBox-C1
» ddCardReade .
Ynannte Del
» FPGA_IGLOO: ml A
> Smartwatch 1 Mepevmerosats F2
» KommyTaTtop 3
WMmnoptrposats 13 4
» Mnata ynpae)
» [ Cuamep CAN- 25 CoicTsa Ctrl+Enter
> UndpoBoit npeobpazosatens TeHne... ¥

Puc. 4 CosdaHue nanku eHympu depesa
npoekmos

3. BeBegute nmsa HoBown nanku u HaxmuTe knasuwy «Beog» (Enter).

2.3 BbasoBble OencTBUSA C NPOEKTOM

BbI30B OaHHbIX AENCTBUA C BbIOPaAHHBIM 3NIEMEHTOM [OOCTYNeH Kak U3
KOHTEKCTHOIrO MEHI0, TaK U C MOMOLLbIO UCMOSMb30BaHNA FOPSYMX KMNaBuLl, 3aJaHHbIX
ANs JaHHbIX JENCTBUN.

K 6a3oBbiM OENCTBMAM C MPOEKTOM, OOCTYMHbIM M3 KOHTEKCTHOTO MEHIO,
oTHocaTtca (Puc. 5):

jTll'lpoemhl o 2
E C 3
el
v BCE NPOEKTbI
» Mpumepsbl
> Tg Cocri il ADXHBUMDOBATS..
“ﬁ P22 87 Beipesats Ctrl+X
> B oy
> [ orus ]  Yaanwts Del
> Pacw C[1  Mepevmerosats P2
» Daiir
» 2] Buba JkcnopT R

BoccraHoenerune npoeKTa...

o, -
o= Ceodctea Ctrl+Enter

Puc. 5 [Jeticmeusi, docmyriHbie ¢
MIPOEKMOM U3 KOHMEKCMHO20 MEHI0

e BbipesaTb;
e YoanuTb;
¢ [lepenmeHoBaTh;

e CBoucTBa.
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BaxHo! Mpn yganeHun nankm 6yayT yaaneHbl BCe NPOEKTbl, KOTOpble B HEW
coaepxarcs.

2.4 HaBuvrauus

HaBurauus B naHenn ocyLlecTBMASIETCA C NOMOLLbIO NaHEeNn MHCTPYMEHTOB,
Puc. 6.

ﬁl‘lpoembl m] q
— [ O

v BCE NPOEKTbI
> Mpumepsl
> NpoekTsl
> TEST

Puc. 6 Hasueauyusi 8 naHenu

PeanunsoBaHbl cneayowme BO3MOXHOCTU A11S1 HAaBUraLuu:

e [Monck npoekta No nmeHun, Puc. 7. [Ana Toro 4tobbl HAWTU NPOEKT MO ero
MMEHN HeoBXOAMMO B MOWMCKOBOW CTPOKE BBECTM 4YaCcTb MMEHM MPOEKTa,

nocne 4yero cucrema OTO6p83I/IT B NnaHenun npoeKTbl, B HAa3BaHME KOTOPbIX
BXOOAT BBeAEHHblE CMMBOIJbI;

:_dl'lpoelﬂbl o o
E S O
dd| =)
v BCE NPOEKTEI o
v Mpumepsl
v CAM
T ddBox-C1.MF
v TopoR
~ Signals
v ]; Bubnuoteka
v KoMnoHeHTk!
| DDR_iMX35_1
v MocajouHLIE MecTa

F| DDR_iMx35_1 v

Puc. 7 lNouck npoekma no
UMEHU

e [lepexoq n3 paboyero npocTpaHCTBa K anemMeHTy pgepesa, Puc. 8.
lMepexog u3 paboyero npPoCTpaHCTBA OCYLECTBASAETCA C MNOMOLLbIO
HaXkaTusl KHOMKN «[lokasaTb OTKPbITLIN AOKYMeHT». [Mocne ee HaxaTusa B

aepeBe npoekta GyaeTt BbibpaH TOT y3es, B KOTOPOM Befetcs paboTa
(akTMBHOE OKHO).
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__dl'lpoembl [m] o

B C
el
MoKazaTh OTKPLITbIA [JOKYMEHT N

E Mpasuna
A E‘ JokyMeHTEI
o FER—

2l| nnara
¥ |1a] Otueral

> FacusTel 1 aHaau3k! b

Puc. 8 lNepexod u3 paboyeac

rnpocmpaHcmea K afieMeHmy
Oepesa

e O6HOBUTL AepeBo, Puc. 9. Haxatne gaHHOM KHOMKW Bbi3biBaeT PYHKLMIO
OOHOBMNEHNSA U CUHXPOHM3ALMM OaHHbBIX AepeBa NPOEKTOB.

:Tq MpoexTbl [m] i}
9
Jel
06HOBHTD
v BCE -

v Mpumepkl
» CAM
> TopoR
> MogenupoBanue
LcppoBoe MOAENMPOBEHHE
> ddBox-C1 M

Puc. 9 ObHosumb depeso

e CBepHyTb Bce, Puc. 10. [lepeBO npoekToB OyaeT CBEPHYTO A0 CaMOro
nepBoro ypoBHs, no ymonyaxuio a1o y3en «BCE NMPOEKTbI».

:Tl MpoeKTbl [m] o

B o 49

» BCE MIPOE  CBepHyTb Bee

Puc. 10 CeepHymb ece

3 Co3paHue npoekTa

PaboTa Hag ntobbiM n3gennemMm HaunHaeTCcsl C CoO34aHus NPoeKTa.

MpoekTbl MOryT BbITb CO3AaHbI Kak C Hyfs, Tak U HA OCHOBE APYroro npoekTa
(wabnoHa), peanu3oBaHHOro ¢ nomoLublo cuctembl Delta Design.

O6a cnocoba co3gaHunsa NpoeKkTa paBHO3HAYHbI, 3@ UCKMOYEHUEM TOr0o, YTO
npwn co3gaHnm NpoeKkTa C NOMOLLLIO WabnoHa NpoeKT yxe byaeT cogepxaTb B cebe
YacTb AaHHbiX. BTtopon cnoco6 ypoGHee, Hanpumep, B Tex cnydasx, koraa

enaevex
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TpebyeTcs co3aaTtb YCTPOWCTBO AN TUMOBOro Koprnyca, T.K. WabrnoH, B YaCTHOCTH,
MOXET cofepkaTb BCe He0OXOAMMble reoMeTpUYecKme napamMeTpbl.

OCHOBHbIMM COCTaBASAOLLMMM NPOEKTa ABASIOTCSA:

e O6wan nHopmauyus;

¢ [TapameTpbl 0OPMIIEHUS ANEKTPUHECKON CXEMBbI;

¢ [lapameTpbl CrioeB nevYaTHOM NnaThbl;

e [TapamMeTpbl TEXHONOMMYECKNX OrPaHNYEHNI NeYaTHOW NnaThbl.

MHuumaums cosgaHus npoeKkTa AOCTynHa N3 KOHTEKCTHOIo U rmaBHOro MeH
CUCTEMBDI.

N3 KOHTEeKCTHOro MeHKo

B nepeBe npoekToB BbIbepuTe nanky, BHYTPM KOTOPON OyaeT co3aaH NpoekKT,
N Bbl30BUTE KOHTEKCTHOE MEHI. B KOHTEKCTHOM MeHio BblbepuTte nyHkT «Co3gaTtb
NPOEKT nnaThbl...», Puc. 11.

:'Tl MpoekTol o r

G T 9
D

» BCE MPOEKT"*
{2l CozaaTe NpoekT NAaTHL..

Cosaats Apyroi npoext 4

f@& Hosaananka

WMmMnopTipoeate K3 4

o .
22 CeoiictBa Ctrl+Enter

Puc. 11 Co3daHue npoekma niamel
U3 KOHMEKCMHO20 MEH!O
M3 rmaBHOro MeHro

CosgaHve npoekTa Takke [OOCTYMHO W3 [NaBHOMO MeHw. [Ona aToro:
nepengute B pasgen «®Pamn» — «Cosgatb» — «[1poekT nnatbl», Puc. 12.
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Qain
Co3gats L lMpoekT naathl
OTKpbITE * B Mpoexr nnatel us wabnowa

B Coxpanuts Ctrl+S Wa6nox naatsl

B Coxpanums Bce £ Hosyro BuEanotexy
CoXpaHnTb Kak... P KomnoHeHT BmbanoTtexn

@ Meuats Ctrl+P E] MNocanouHoe MecTo
Wmnopt ) MpoexT MoaenMposaHna
3kcnopT v | B Ckpunt
PesepBHoe KonMposaHWe b | [poekT NOArOTOBKM NPOM3EOACTES
Cemn 3
Hacrpoiikun...
3aBeplvTs pasoty Alt+F4

Puc. 12 Co3daHue npoekma niamabl U3 2/1a8H020

MEeHHK

Ecnn npu cosgaHum npoekta nnatbl U3 KOHTEKCTHOMO MEHI0 MEeCTO €ero
XpaHeHus BblbMpaeTcs cpasy (npu Bbibope nanku n BbI30OBE C HEE KOHTEKCTHOrO
MEHI0), TO MPY CO34aHUN NpoeKTa NnaTbl U3 rMaBHOrO MEHIO CUCTEMbI HEOBXOANMO B
okHe «Co3aaTb anemMeHT...» cHavana BblbpaTtb nanky, rge oH OyaeT COXpaHeH, CM.
Puc. 13.

C03AaTh 3NEMEHT... x
MNanka
- 2 = -
v BCE MPOEKTHI
=11 [=1]]
v Mpumepst = =
» CAM Mogenwpo...  TOopoR CAM Undposoe  ddBox-Cl  ddCardRe...
R TopoR MOAENupo...
> MGAEMMFOBBHWE g" g" g" g" g" 9"
>
Uipponoe Hopzniposaie FPGA_IGL... SmartWatch KommyTatop  Mnata CrkaHep Llnpposoit
> NpoexTe! DevKit (DKM ynpaenexu... ynpasnesua  CAN-bus  npeobpaso...

oyl oyl

YaCTOTHBIA  YaCTOTHBIA
YCUNHUTE... YCHNHTE...

Hazeanwe 3nemenTa | MNpoekT naarel

OTHeHa
Puc. 13 Bbibop Odupekmopuu
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3.1 BBog napameTpoB npoeKkTa

Mocne 3anycka co3gaHusa npoekta B paboyen obnactv OTKPbIBAETCHA OKHO
515 3arnofiHEHNA OCHOBHbIX NapamMeTpoB npoekTta, Puc. 14.

CozpaHue npoeKTa MeuaTHoi NnaTtbl X

06wpe Cxema Mnata Mpasuna

Haasakwe npoekTa :
HaumeHoBaHue wagenns :
JleunmankHbiii Homep : Nurepa :

WMHaeke npeanpusTHA

Co3paTe OTmeHa

Puc. 14 OkHo «Co30aHue npoekma lNedyamnou Mnamebix»

C nomolbto BKNagoK B OKHE 3adalTcsl pasnvyHble napamMeTpbl NpoekTa,
KOTOpble pa3aenieHbl Ha rpynnbl:

* Obuwwe;
e Cxema;
e [nara;
e [pasuna.

3.1.1 Bknapka «O6wume»

Ha Bknagke «O6wme» 3apatoTca obwme CBOWCTBA MNPOEKTa, KOTOpPble
MCMNOMb3YHTCA, B TOM 4YuCre, NPU 3anofIHEHMM OCHOBHOW HAaAMUCK 3MEKTPUYECKON
CXEMb.

K obwmm cBomcTBamM OTHOCATCS:
e HasBaHue npoekTa;

e HanmeHoBaHne wu3genust (ecrnm none He OTMeYeHo dnarom, TO
HanmMeHoBaHWe nagenusa byaeT coBnagaTb C HA3BaHMEM NPOEKTA);

¢ [leummanbHbIn HOMED;

e JlnTtepa;

enaevex 14
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e HasBaHne opraHusauuu.

[ns co3gaHua npoekta HeO6XOAMMO BBECTU €ro UMs (OCTarnbHble aHHble
He obsizatenbHbl). ECnv nMs npoekTa He 3agaHo, TO MpW MNOMbITKE €ro co3faHus
none «HassaHue npoekTa» OygeT OTMEYEHO BOCKNULATENbHbIM 3HAKOM, a KHOrMKa
«Co3patb» He ByaeT byHKUMOHUpoBaTh, Puc. 15.

Cozpaxne npoekta MNeuaTHoi Mnatbl X

0bwme Cxema MnaTta Mpaewna l

Ha3BaHuWe NpoeKTa : (%)

Puc. 15 Beod HaumeHo8aHUs npoekma

[na Toro yTobbl Ha3BaHWe NpoekTa N U3genus oTNMYanuch (B BbiMyCkaeMon
AOKyMeHTauumn), Heobxoanmo oTMeTUTb doriaroM none «HavmeHoBaHve nsgenua» m
BBeCTN Tpebyemoe Ha3BaHue usgenus.

3.1.2 Bknapka «Cxema»

Ha Bknagke «Cxema» 3agatotcs napamMmeTpbl, onpegensawouwme oopmneHne
FNINCTOB 3IEKTPUYECKON CXEMBbI.

K oaHHbIM napameTpaM OTHOCSTCS:

¢ HanmeHoBaHWe CxeMmbl;

e Kog;

e CeTKa BbIBOAOB 1 NPOBOAHMWKOB;

e OnpepgeneHne oopmMarta 1 WTamna NepBOro fMcTa ANEKTPUYECKON CXEMBI,

e OnpeneneHne copmata U WTamMna NOCNeayoLWmxX MCTOB 3NeKTPUYECKOM
CXEMb;

e 3anofnHeHne nosieM OCHOBHOW Haanucu (gaHHoe nore 3aBuUCUT OT
BbIGpaHHOro WTamna).

BaxHo! [MapameTp «CeTka BbIBO4OB W MPOBOAHWMKOB» BnusieT Ha Bug YIO
KOMMNOHEHTOB Ha cxeme. PekomeHOyeTcsa MCnonb3oBaTb TO 3HAYEHME CETKM
BbIBOAOB, B KOTOPOW BbINONHeHbl YO ounbnuotekn. Ecnn cetka cxembl 1 YO
He coBnagaet, To YO npu pasmelleHun Ha cxeme OygeT aganTUpoBaHO K
HOBOW ceTKe cxeMbl. [py 3TOM BO3MOXHO n3mMeHeHne nponopuni YT O.

Bboibop copmata M dopmbl NUCTOB ocyulectensietca B none «LWramn
nepBoro nuctax» u pasgene «lWtamn octanbHbIX NMcToB». Boibop hopmarta wramna
BbI3bIBAETCA MPU HaXaTum CUMBOMA «---», PACMNOSIOXKEHHOMO B TEKCTOBOW CTPOKE
nons, Puc. 16.

enaevex
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Cozpauke npoekTa MeuaTHoii MnaTbl X

06wpme Cxema Mnata Mpaeuna

HanMeHoBaHne CXeMbI : Kog :
CxemMa 3NeKTpuyeckan NPUHUMNHANLHEA 23
CeTka BbIBO/IOB H NPOBOSJHHKOB ATpHOYTBI CXeMbl
CeTka : 25 o M HassaHme 3HaueHue
Macwrab o

Liramn nepeoroe nucra H.koHTp.

Nepe. npuMeH.
A3, ansBboMHasn, Gopra 1 P P

Mpoa.
LUTaMN OCTAsIbHbIX JIRCTOR Pazpab.
Cnpae. N2
CnpocuTL nonb3oBarens T.KoHTp
iTaKoi e KaK Nepebli vre.
Hoeoe none

NobaeuTs VAanuTh

Co3gate OTMeHa

Puc. 16 Hacmpolika napamempos wmamrnos /iucmoe

[Mocne HaxaTna Ha CUMBON «---» ByAeT OTKPbLITO OKHO «Popmat u Wwramny, B
KOTOpOM M3 obLiero cnucka ctaHgapTHbIX )OPMaTOB M LUTAMMOB MOXHO BblbpaTtb
nogxoaawmn, Puc. 17. B uUeHTpanbHOM 4YacTM OKHa AOCTYNeH npeaBapuTerbHbIN
NpOCMOTP.

dopMar M wramn X

A3, anbbomuasn, gopma 2a

] AD, kuiokHan, dopea 2a

E) A1, ansbommas, dopra 1 @opmar
E A1, ans6omnas, dopHa 2a Wuputa 420 M
BricoTa 297 © um

] A1, kriokras, dopra 1

E AL, kuiokHan, dopea 2a
[ A2, ans6omHan, dopra 1
[ A2, ans6omnas, dopHa 2a
] A2, kriokras, dopra 1

E A2, kuiokHan, dopea 2a
[ A3, ans6omHasn, opha 1
] A3, kriokras, dopra 1

] A3, kuiokHan, dopea 2a

[ A4, kikHas, dopra 1

E] A4, krinkuas, opma 2a
roct

ANST

Npouee

oK OTmena

Puc. 17 Bbibop ¢hopmama u wmamna

Cnuncok cbopmaTtoB 1 wiTamnoB GepeTcs M3 CTaHAAPTOB CUCTEMbI, NOITOMY,
ecnn gns kakoro-nubo npoekta Tpebyetca onpegeneHHoe 0OOpPMIEHWE FMCTOB
CXeMbl, HacTponka ¢opmata W wWTaMna BbIMOSIHAETCA 4Yepe3 co3gaHue
onpegeneHHoro wabnoHa B craHgaptax cuctembl. NMogpobHee cm. CrtaHgapThl
cucTtemsbl, pasgen Popmatbl 1 LWITAMNbI.

ERcveXx .
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Pabota ¢ ocTanbHbIMM NUCTaMM CXEMbl MPOM3BOAUTCA aHasrorMyHoO C
ncrnonb3oBaHveM pasgena «LlTamn octanbHbIX iMcToBy». [pu ycTaHoBKe hnara ans
nonga «Cnpocutb nonb3osaTensa» Bbibop hopmata n wramna 6ygeT npomM3BoanTbCA
Ha aTane co3gaHus HOBbIX NIMCTOB cxeMbl. Ecnun e dpnarom otmedeHo none «Takon

Xe Kak nepBbl», TO dopmaT U WTamMn OCTarnbHbIX FIMCTOB CXEMbl MOBTOPSAIOT
nepBbIn NUCT.

[Mlona OCHOBHOM HaAMUCW nNKUCTa 3amnofnHAKTCA cornacHo Tabnuue,
npeacrasneHHoM B NpaBon 4acTu Bknagku, Puc. 18. [lpn nomowm KHOMOK
«[JobaBntb» N «Ypanutb» O0OCTYNHO AobaBneHue/yganeHne aTtpubyToB CXeMbl,
KOoTopble ByayT oToBpakeHbl B UTamne nucTa.

Coapanme npoexra Neatwod Mnatb! x Coapanme npoexTa Meuarod Maatsi X

Npasuio

AvpubyTe: cremp

Hazgame IHaueHNE
Macwrab

H.KOHTP.

Macurrab

H.KoHTp. Heahoe A.A.
Mepe. npwen.

fpos.

Nepe. npimes.

Mpoe.

Faspas. Cuaapos WA
Cnpae. N@

S——

¥,

Fa3pab. Cugopos 1.
Cnpas. N2

|

Dobaenme Yaamre Dobasute. Yoamme

Cospate Otmena Cozpats, OTHens

Puc. 18 3anonHeHue u pedakmupoeaHue rosielti 0CHOBHOU rodnucu

3.1.3 Bknapka «MnaTta»

Ha Bknagke «[lnata» ocywecTtensercs Bbibop wabnoHa Habopa crnoes
nnatbl U3 4yucna Tex, YTO COXpaHeHbl B CTaHgapTax cuctembl. [lpu nepson
yCTaHOBKe [LOCTYMHbl WabnoHbl Habopa crnoes, onucbiBalowwmne nnatbl OT ABYX OO
LIEeCTU CII0EB C pasfnYHbIMK TonuwmHamu nnat v donern, cm. Puc. 19. Onga
MCNonb30BaHMs OpyrMx wabnoHoB wux HeobxoguMmo co3gaTtb B CTaHgapTax.
MoopobHee cm. CTaHgapThl cuctemsl, pasgen LWWabnoHel nnar.

enaevex
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Coznatme npoekTa Meuarhoi Mnatbi x

Obume | Cxema Mnata | Mpasuna

Wiabnow kabopa cnoes:

2 cnos TONLHA ANATHI:0.27MM DONLIa:18MEM

2 cnon To/wwka naatel:1.53mM donsra:18mMem
2 cnos ToNWHA ANATHI:0.3MM BONLra:3SMKH
2 cnon To/wwka naatel:1.53mM Gonsra:35mMeM
4 o Tonuwra nnatei:1.0mm Gonkra:18mKkm

4 /107 TONWWMHE MNGTHI:1.52MM ©OMbra:18MKM
4 o TonuwKa nnatei:1.88mM Gonkra:18mkm
6 €n0e8 TOAWMHA NNATbI: 1.OMM DObra:18HKM
6 cnoes TonuyiHa nnaTer:1.53um Gonsra:18mKkm
6 cnoes TOAWHA NNATEI1.93H M DoALra:18MKM
4 cnos TonwmHa nnatel:0.93MM donbra:35MkM
4 cnoA TONWWMHA NETHI:1.55MM GOAbra:35HKM
4 cnos TonwyHa nnatel:1.91MM donbra:35Hkm
6 Cnoes TONUHA NNATEI: L49MHM DOALra:35HKM

6 €noes TOUMHA NNAThI 1.91HH GOAba:35HKM

Puc. 19 Bbibop wabrnoHa crioee neyamHou rnnamal

3.1.4 Bknapka «[paBuna»

Bknagka «[llpaBuna» nossonseTr BblIGpaTb LWAGMNOH TEXHONOrMYeCcKUx
OrpaHuyeHui, KoTopble OydyT WCNONb30OBaHbl MpU CO3daHuM nnatbl (WWpUHa
NMPOBOAHMKOB, BEMNWYMHA 3a30POB MEXY 3rIEMEHTaMMN NevYaTHOro MoHTaxa v T.4.).

B uucne npegyctaHoBneHHbIX  WabnoHoB — mmelTca  WabrioHbl,
COOTBETCTBYIOLLME KnaccamM TOYHOCTU, ycTaHoBMeHHbIM B [TOCT P 53429 (wabnoHobl
AyGnvpoBaHbl C MCMNOMNb30BaHNEM pPasHbIX €AUHWL U3MEpPEHU: MM 1 Mun.). Ona

BblbOpa TOro unuM MHOro wabnoHa npaBun CNOEB €ro HeobxogMmMo OTMETUTbL B
cnucke, Puc. 20.

Coznatme npoekTa Meuarhoi Mnatbi x

Obume | Cxema | Mnata  Mpasuna

CTaHaapT npaswn:

1-1i knacc TousocTn (mil)
2-il KNacc TOMHOCTH

2-1i knace TousocTi (mil)
3-il K1aCC TOUHOCTH

3-ii knacc TounocTk (mi)
4~ KTACC TOYHOCTH

4-ii knacc TourocTh (mil)
5-i1 K1TaCC TOUHOCTH

5-1i knace TouHocTH (mil)
Default

Puc. 20 Bbibop wabrioHa mexHono2u4ecKux rnpasusl

3.2 CospaHue npoekTa nnartbl U3 WabnoHa

MpoekT neyaTtHom NnaTbl MOXeT ObITb CO34aH Ha OocHoBe wabnoHa. B atom
cnyyae npoekt yxe 6OygeTr cogepxaTb 4YacTb Heobxogumon uHdopmaumu,

enaevex
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nony4aemon u3 wabnoHa neyaTHon nnatbl (WabnoH npasun, wabnoH Habopa crnoes
N opyrue faHHble).

[nsa cospgaHus NpoeKTa nnatbl U3 wabnoHa:

1. B rmaBHOM MeHI0 nepengute B pasgen «dPanny».
2. Boibepute nyHkT «Co3aaTb».
3. Bbibepute «[poekT nnatbl 13 wabnoHay, Puc. 21.

Qaiin
Cosaatb ¥ 2] Npoexr nnatsi
OTKpbITh 4 MpoeKT NAaThl M3 WatnoHa
B Coxpanuts Ctrl+S Wa6aoH naaTel
CoxpaHWTb BCe Q Hoeyto BubanoTeky
COXpaHATb KakK... [N KoMnoHeHT BMeanoTekn
@ MeuaTs Ctrl+P E] MNocanouHoe Mecto
Wimnopt b | @ Npoext MoaennposaHKsa
SkcnopT v B Ckpunt
PezepeHOe KONMPOBaHue » | fm Mpoekr noaroToskM NpoussoacTea
Puc. 21 Bbizoge co30aHus rnnpoekma raamsl U3

wabsoHa

4. Boibepute nanky, B KoTopou OygeT co3gaH MpPOEKT, W HaXmuTe
«CospaTtb», Puc. 22.

! cosparb anemen... x
|
Nanka
» =
BCE NPOEKTHI
v Mpumepe
> CAM Mogenupo...  TopoR CAM Uwdpposoe  ddBox-C1  ddCardRe...
MOZEMPO...
» TopoR
» Monemmpogatiine
>
Usbpogoe roaemposatine FPGA_IGL... SmartWatch KommyTaTop  MnaTta CKaHep Ldposoit
> MpoexTel DevKit (PKNM)  ynpaenedw... ynpaenedws CAN-bus  npeobpaso...

YacToTHbIi  YacTOTHBI
YCUNMTE...  YCUMTE...

Hazeanie nevenTa | Mpoekt nnat|

Puc. 22 Bbibop Oupekmopuu

5. B okHe «CosgaHne npoekta [leyatHon lMnatei» BO Bknagke «OOwme»
BBEOMTE HaMMeHOBaHWEe MNpPOeKTa WM 3anoSfiHUTE OCHOBHbIE AaHHble, Puc.
23.
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CozpaHue npoekTa MeuaTHoii Mnatbl *
06Lpe WabnoH nnatsl
Hazeanue npoekta : | HoBwli npoekT
HauMeHoBaHWe H34enua : HoBelii npoekT
JleuuMankHeIi HoMep : Nutepa :
WHOeKE NpeanpuaTHA :
I'Ipaavma W3 CTaHOapToE:
OTmeHa
Puc. 23 CoadaHue npoekma nnamsi u3 wabrioHa
6. Mpn HeoBXOOMMOCTU TEXHOMOrMYeckme npasuna MoryT 6biTb B3ATbl HE M3
wabnoHa nnatbl, a U3 CTaHOApPTOB CUCTEMbI. ,D,J'IFI 9TOro BO BKIlagke
«Obwme» Heobxogumo noctaButb dnar B none «[llpaBuna wu3
ctaHgaptoB», Puc. 24. Tlocne atoro 6yaer pobaeneHa ewe opHa
Bknagka «[lMpaBuna», B koToponm OygeT pocTtyneH BbiGop wabnoHa
TEeXHOJI0TnM4YeCKnx orpaHquHMM.
Coapamne npoexra Meuamnoii Mnar X Coaganme npoexTa Mevatoi Mnatb: x
Obupe Wabnox nnatel Npaeuna Obwme Wabnow nnarsl Npasuaa
HaseaHne NpoexTa :  HoBLIA NPOEKT .Craq,/:lapTﬂpagim‘ )
Hmenosae e
FECrm i ot rounacon (i)
HHAEKC NPEANPHATHS :E; ﬂ:g :z:::g:(rml)
4-ii Knace TouHocTH (mil)
;—;;:::ncvnuuncm(mwl]
| Tipasuna w3 craHapToR: | v

Puc. 24 Bbibop mexHoo2u4ecKuX npasusi u3 cmaHdapmos

7. Mepengute BO BkNaaky «LlWabnoH nnatbl» u BbIGEPUTE, HA OCHOBE KaKoro
wabnoHa n3 ctaHgapToB B6yaeT co3aaH npoekT, Puc. 25.
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Cozpanne npoekta MeuaTHoi Mnato x
0bwme LWabnoH nnatel MNpaewna

WabnoH nnats:
ddBox-C1

Puc. 25 Bbibop wabnoHa nnamsei u3 cmaHdapmos

MpumeyvaHue! MNpexge yem BbIGpaTh WAGMOH NeYaTHOM Nnathbl ANs1 co34aHns
npoekTa, AaHHblA WabnoH gormkeH ObiTb goGaBneH B CTaHOAPTbl CUCTEMBI.
Monpo6Hee cm. CTaHOoapThl cucTeMsbl, pasaen LLabnoHb! nnar.

8. Haxxmunte «OK», npoekt ByaeT co3naH B AepeBe NPOEKTOB B BblIOpaHHON
narke.

4 CocTtaBnswowme npoekra

4.1 [laHHbIe B NpoeKTe

MpoekT nevaTHOM NnaTbl BKAOYaeT B cebs cneyrowmne Habopbl aHHbIX, CM.
Puc. 26:

j_d NMpoexTbl o i}
E O

i
ko]

v TEST =
[}
> Eg Cocras
||;; Mpaeuna
v @ OKyMEHTbI
Q@ Cxema
2| Nnata

m OTuETHI
PACUETL U AHENUZL!

>

>

» (& ®ainl
> [} Apws
>

g BubamoTeka

Puc. 26 Cmpykmypa
npoekma

enevex
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e CocTaB — y3ern, OoTBeYalLWMUN 3a CxeMoTexHuyeckne 6rokun, Bxogdwime B
cocCTaB npoekTa.

e [1paBuna — y3en, cogepxaLlinn npasusia NpoeKTMPOBaHUS NPOeKTa.

° QOKYMGHTbI — y3en, obecneunBaroLLnin AOCTyn K SJ'IeKTpVI‘-IeCKOVI cxeme un
nnare.

e OT4yeTbl — y3en, npegHasHa4yeHHbin ans  paboTbl C  TEKCTOBOM
AOKyMeHTauuen no npoekTty (nepeyeHb 3NeMeHTOB, BEAOMOCTb MOKYMHbIX
n3nenun).

e Pacyetbl 1 aHanu3bl — y3en, obecnedvBatloWwmMn OOCTYN K pacyeTam C
NOMOLLbIO PYHKLMOHASbHBLIX BO3MOXHOCTEN SimOne.

e Gannbl — ysen, obecneynBalOWMiA NPUKPENNEHNE K NPOeKTy rnobon
Heobxoanmon nHhopmaumn B Buae dannos.

e Apx1MB — y3en, npeaHasHayeHHbl ans paboTbl C apXMBHbIMU KOMUAMMU
npoekTa (y3en otobpaxaeTcs B AepeBe npoekTa TOMbKO Nocne co3gaHus
apxvBa npoekTa).

e bnbnmnoteka — BCTpoeHHaa GMbnuoTeka npoekTa, nNpeaHasHayaeTcs Ans
paboTbl co  cneunduyeckuMM  KOMMOHEHTaMu, KOTopble  OyayT
MCNONb30BaTbCSA TONbKO B paMKax AaHHOro npoekTa.

411 CocTaB

B coctaB npoekta MOryt BXOAWUTb CXeMOTEXHUYeckne Onoku, KoTopble
npegHasHayeHbl OnNd  peanu3aumn  uepapxudeckux cxem. Ysen «CocrtaB»
npegHasHayeH Aans co3gaHma u  paboTbl CO  CXEMOTEXHUYECKMMM Brokamu,
BXOOAWMMN B COCTaB npoekta. Bce onepauumn BbLINOMHAKTCA C  MNOMOLLLHO
KOHTEKCTHOIO MEHH0.

[nsa co3gaHuna 6noka:

1. Bbl30BUTE KOHTEKCTHOe MeHi C y3na «CoctaB» M Bblbepute MyHKT
«CospgaTtb 6mnok...», Puc. 27.
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%

;Ql'lpoelcrbl [m] 1
E O

¥l

¥ TEST o

» :tj, Cocras
||:-_ Npaenna @ Co3zaats B/IOK...
v E oKyMeHTbl
[ Cxema
2l| nnata
> \1‘ OTyeTsl
» PACYETBI U AHANU3bLI
> (& oaiinsl
» [} Apxus
» g EubanoTeka

v

Puc. 27 Co30aHue brioka

2. 3anonHute Heobxogumyk WHpopmauuio B okHe «Co3gaHue Gnoka» u
HaxxmuTe «Co3gaTtby, Puc. 28.

Coznauue Gnoka x

HazmaHue Gnoka: DD_1

HeuvmaneHelif Homep: | v/ | ECAD2008

Cozpath

Cozpats OTMeHa

Puc. 28 3arnonHeHue daHHbIX br10Ka

MogpobHee o paboTte c Gnokamm cMm. ONEKTPUYECKME CXEMbl, pasgen
Mepapxuyeckasa cxema.

CospgaHHbI 6nok 6yaeT oTobpaxkeH B AepeBe NPOeKToB B y3ne «CocraBy.

C cywecTtBylowMM B AepeBe MNPOEKTOB OMOKOM M3 KOHTEKCTHOrO MEHH0
AOCTYNHbI crieagyowme aenctens (Puc. 29):

j_ci MNMpoekTob! [m] o
B O
el

v TEST &
v :r: Cocrae
> DD_1

||:, Mpasuna OTKpbLITD...

L5 AokywewTe 51 Cosgats 6A0K..
I| OTuETH

>

>

> Pacuétsl u Konuposats Ctrl+C
> & oaiinu @ Yaanmte Del
> [} Apue .

> (O submorex o= CBOMCTEA Ctrl+Enter

Puc. 29 [JocmynHeie Oelicmeausi ¢
6/10KOM U3 KOHMEKCMHO020 MEHH
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e OTKpbITb — NEpPEXo K peaakTMpoBaHmio 6roka;
e Cospatb 6M0OK — co3gaHmne 6roka BHYTPU CYLLIECTBYIOLLIETO;

e KonunpoeaTtb - konmpoBaHue 6roka BO3MOXHO Kak B TEKYLLMIA NPOEKT, TaK U
B ApYrne NpoekThbl;

e YaanuTb — yaaneHue 6noka;

e CBowcTBa — nepexon k cBoncTeam 6rioka.
4.1.2 MNpaBuna

Y3en «[lMpaBuna» npegHasHayeH Ans nepexoda WM HaCTPOMKM npaBun
NPOEKTUPOBaHMS NPOEKTA.

[na gaHHOro ysna M3 KOHTEKCTHOrO MEHK0 AOCTYMNeH TONbKO nepexon K
nMerLwmnmMca B npoekte npasunam. [Ons atoro Heobxoaumo Bbi3BaTb C y3na
KOHTEKCTHOE MEHI0 1 BblbpaTb NyHKT «OTKpbITh...», Puc. 30.

:T; MpoexTbi [m] R

B C O

v TEST
» :r;: Cocrae
L Mpaeuna
B DoKyMeHTL OTKpLITh...
OTYETHI
P3CYETEI W BHENMILI
Daiinel

Apxue

¥ ¥ ¥ v ¥ v

im

1
EnGnuoTexa

Puc. 30 lNpasuna
rpoeKkmuposaHuUsi npoekma

MoapoGHee o paboTe ¢ NpaBunamu NPOEKTUPOBaHNA cM. PegakTop npasun.

4.1.3 [OKyMeHTbI

Y3en «,D.OKyMGHTbI» npenocrtaBnAdeT O0OCTyn K OCHOBHbIM AaHHbIM MpoOeKTa:
cXemMme u nnarte.

[Ons yana «Cxema» 13 KOHTEKCTHOrO MEHI0 LOCTYMHbI cnefyowme yHKLMm
(Puc. 31):

enaevex
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fl”poemhl [m] n
s O
Jel
v TEST a
» ::;: Cocrae
ﬂ: Mpasuna
v [E Dokymesta
() Cxema
S| nnarta OTKpPBITh...
> i) orera e Csoiictea Ctrl+Enter
» Pacy&Thl H anaswiao
» (& oaiine
> [ Apaie v
Puc. 31 [JocmynHble delicmeusi co
cxemol U3 KOHMEKCMHO20 MEHKO
e OTKPbITb — OTKPbITb CXEMY MPOEKTa B CXEMOTEXHUYECKOM PeaaKkToOpPE;
e CBONCTBA — OTKPbITb CBOMCTBA CXEMbl NPOEKTA.
Ona yana «lnata» M3 KOHTEKCTHOro MeHI AOCTYMNHbI crieayowme yHKLMK
Puc. 32):
E o
Fs
¥ TEST -
:t:: Cocrae
ﬂ:_ Mpaswna
v E LOKYMEHTbI
[ Cxema
2l Mnara
17 Oruérel OTKpbIT...
> PacuETH 1 3t Cosaats » | [E] Bapuanr..
: :; :Z::: ?:é Cnou v nepexoiHsle OTBEPCTHA... 2 wWabnon..
% 3D Bup. @ Wa6noH npasua..

E__[ Co3aatb WabnoH Ha OCHOBE NAATkL...
D Cosaare WabnoH NPaewa U3 NNaTkl...
JkcnopT 4 3kcnopt P-CAD (PCB)...

%= Ceoiictea Ctrl+Enter DXF...
KOMMNAC-3D...
IDF...
PDF...
ODB++..
Daine npoussoactea (GBR, DRL, IPC356A)...

Puc. 32 [JocmynHbie delicmeusi ¢ rninamou U3 KOHMEKCMHO20 MEHI0

e OTKpbITb — OTKPbITb NNAaTy B peaakTope nnar;
e Co3pnaTh:

. BapmaHT - CO30aHne arnbTepHATUBHOIO BapmaHTa nnaThl;

» [WabnoH - co3gaHve wabnoHa nnatbl (KOMMNOHEHTbI MPOEKTa,
PErnoHbl, MOHTaXHble OTBEPCTUA U penepHble Toudkn). Co3gaHHbIN

enaevex
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wabnoH poctyneH B naHenun «CtaHgapTbl» — y3en «LlabnoHbl
nnar»,

» llabnoH npaBun - co3gaHue wabnoHa npaBuil Ha OCHOBE MNpaBwui
npoekTupoBaHus  npoekta. LWabnoH pgoctyneH B naHenu
«Ctanpaptbei» — y3en «[pasunay;

e Crion M nepexodHble OTBEPCTUS — MNepexod B Pe[daKkTop CroeB U
NnepexoaHbIX OTBEPCTUI NPOEKTa;

e OTKkpbITb 3D Moaenb — nepexon k 3D mogenu nnaTtbl NPOEKTA;
e JKCMNopT:
= Okenopt P-CAD (PCB);
» DXF;
KOMIAC-3D;
IDF;
PDF;
ODB++;
= dannbl nponssoacTea (GBR, DRL, IPC356A);

e CBOKCTBaA — OTKPbITb CBOWCTBA NMaThl.
4.1.4 OTvyeTbl

Y3en «OT4yeTbl» npeaHasHadeH Ans BbiNyCKa TEKCTOBOW AOKyMEHTauuu
(otyeToB). ®PyHKkuMOHanbHOCTb cucteMbl Delta Design nossonseT Bbinyckatb
cnegyouine Buabl OTYETOB:

e [lepeyeHb anemMeHTOoB (Mrnockui);
e [lepeyeHb anemMeHTOB (MepapxXnM4ecKun);
e BegomMocCTb NOKYyNHbIX N3genun.

B ncxogHOM COCTOSIHMM OTYeTbl B NPOEKTe OTCYTCTBYHOT. [Ana co3gaHus
oT4yeTa HeobXoOMMO BbI3blBaTb KOHTEKCTHOE MEHK Ha y3ne otyetoB — «HoBbIN
oTyeT» — BblbpaTb BMA OTYETaA U3 BbiNnagatoLwlero cnucka, Puc. 33.
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%

:ﬁ\ﬂmnbl
E o

v TEST

» :r;: Cocras
l“' Mpaenna
» £ Aokymentu
OTYETHI
PACYETHI
Daiinbl

ApxuB

[T

! BubnnoTeka

f(':;\ HoBbliA oTuéT P MepeyeHb aneMeHTOB (NAOCKNIA)

[NepeueHb 3N€MeHTOB (MepapXUUecKuii)

BeaomMoCTb NOKYMHbIX M3AEAUA

v

Puc. 33 CozdaHue omyema ro rnpoekmy

Mocne co3gaHus (coxpaHeHus) oTyeT oTobpaxkaeTcsa B AepeBe NpOeKkTa B

y3ne «OT4eTbI», Puc. 34.

:T:; NpoekTbl

O

v TEST

» 9
g

» B

¥ v v ¥

im

i

Cocras
MNpasuna

JoKyMeHT bl

i OTuETk

:T MepeyeHb 3NEMEHTOB
Pacu&Tel 1 aHanmzsl
Daline

Apxue

BubnnoTeka
v

Puc. 34 OmobpaxxeHue
co30aHHO20 omyema

MoppobHee o paboTe C AOCTYMHbIMM OTYETaMW MO CXEeMe MPOEKTa CM.
Bbinyck gokyMmeHTauuu, pasgen OT4yeThbl N0 CXEME.

4.1.5 PacyeTbl 1 aHanus3bI

Y3en «PacuyeTbl M aHanu3bl» WUCNOMb3yeTcs ANs 3anycka pasnuyHbIX
pacyeToB moaynss SimOne. [Ons y3ana M3 KOHTEKCTHOTO MEHK [OCTYNeH 3amnyck

cnegylwmx TMNoB MOAENMPOBaHUS:
e Paboyas Touka;
e CTaTnyeckun aHanus;

e Pacyet YyBCTBUTEJIbHOCTU

Mo NOCTOSIHHOMY TOKY;

e AHanM3 rapMoHNYECKOro pexuma;

e AHanu3 nepexoaHbIX NPoLeccoB;

e AHanM3 NepuoanYecKnx Pexmnmos;

¢ YacTOTHbIV aHanus;

enaevex
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e AHanuns3 ycTon4mBoCTY,;

e AHanun3 4yBCTBUTENbHOCTY;
e ONTUMM3ayms;

e MoHTe-Kapro.

IMobon anemeHT mMogenupoBaHus Npu co3gaHun (3anycke) gobasnsercsa B
AepeBo npoekTa B y3en «Pac4yeTbl 1 aHanu3sbl» NpoekTta, Puc. 35.

:T;I‘Ipuemhl [m] R
B C

¥ TEST -
> :r;:: Cocras

1 Mpaeuna
> B JOKYMEHTI
» |14l OTuéTul
v PBCUETHI 1 aHANKIbI

DC sim_dcl

sim_dcsensl
1P sim_opl

» Daiinel L

Puc. 35 OmobpaxeHue
co30aHHO20
modenuposaHusi 8 depese

MogpobHee o pabote B mMoagyne SimOne cm. CnpaBoYyHOE pPYKOBOACTBO
SimOne.

4.1.6 dannbl

Y3en «®annbl» npegHasHadyeH ans gobaBneHuMst B MPOEKT pPasfMYHbIX
MHAPOPMALMOHHBIX AAHHbLIX: Hanpumep, dannoB C TEXHUYECKMMU TpeboBaHNAMMU K
paspabaTtbiBaeMoMy u13genuio, nnbo CCbINIOK Ha pasnuyHyo  MHdopmMauuto,
Hanpumep, Ha cTaHaapT, onybnukoBaHHbIN B ceTn VHTepHeT. [laHHble gobasnsatoTca
B NMPOEKT B BWAE OTAENbHbIX pannoB, nubo B BuAe ccbifkn. [Ans Toro 4ToObl
0o06aBnTb faHHblEe B MPOEKT HEOOXOAMMO BbINOMTHUTL Criegyolime AencTBUS:

1. Bbl30BUTE KOHTEKCTHOE MeHK Ans y3na «®Paunbl» n BbIGEpUTE NYHKT
«[pukpenutb hanny», Puc. 36.
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Lo, NpoekTbl [m] o
s O O
ITb B NPOEKTEX. 2
v TEST =
» [2 Cocrae
L Mpasuna
> E LOKyMeHTbI
> | OTuéTel
> P3CYETEI W aHANMILI
& daiinsl
> 3 Apoe 5 MNpukpennTts dain...

> Lr EnbnuoTeka

v

Puc. 36 [JobasneHue ¢palina e
Oepeso npoekma

2. B okHe «[JobBaBneHne [OOKymMeHTa» C MOMOLUbI MepeknyaTens
BblbepuTe TMN gobasnsemoro AokymeHTa, Puc. 37.

NobaBnexnue JOKyMeHTa X

BblﬁEpHTE TUN AOKYMEHTa

® ®aiin

Ccbinka l
Buibop daiina *
‘ =
Otobpaxaemoe uma * Ipynna
Moackazka

OTobpaxaemoe HMA:
Ha3BaHue, KoTopoe GyaeT BUAHO B nporpamme

Ipynna:
KaTeropnaaTop npukpenneHHsx Gainos, KOTop.Iil N0380NAET 00beAHHATL
¢aiinel 8 rpynnesl. Mpynny MOXHO A06EMTH NPOCTLIM BEOAOM HAZBAHUA AW
BbIGOPOM M3 CMCKA AOCTYNHBIX rpynn.

* - ObaAzaTenbHLle NONR

OTMeHa

Puc. 37 Bbibop murna dokymeHma
3. YKkaxuTe OMpEeKTopuio, OTKyda nporpaMma [JOoSbkHa — 3arpysuTtb
davin/sBegnTe CCbIfKYy Ha BbIGPAHHbLIN NCTOYHUK.
4. 3anonHute nonsa «OTobpaxaemoe nma» u «lpynnay.
5. Haxmute «[Job6aBuUTb».

YkasaHHbI dhann (oKyMeHT/ccbinika) OyaeTt oTobpaxeH B fepeBe NPOEKTOB
B y3ne «®ann», Puc. 38.
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:Tll'lpoeKThl a ||
& O
CKATb B NPOEKTE el
> E LokymeHTsl -
» ‘T_,‘ OTUETHI
> Pacu&Tel W aHanmzsl
v (& daiins
A DeltaDesign.pdf
\_) https://www.eremex.ruf
> [l Apie

» ﬂzzr EnGnuoTexa

Puc. 38 OmobpaxeHue
0dobasrneHHO20 ¢halna

Ona po6aBneHHbIX pannoB M3 KOHTEKCTHOrO MEHI0 AOCTYMHbI crieayolime
dyHKUMn, Puc. 39.

:Tll'lpoeKThl o i |
& O
CKETb B NpoeKTa 2
» E LokymeHTl -
» ‘T_,‘ OTUETHI
» Pacu&Tel 1 aHanmzsl
v (& oaiino
;\: DeltaDesign.pdf
: Juis OTKpPBITh...
&) https://wvow.erem
> Uil Aps ] Yaanum Del
» ﬂzzr BubnnoTeka

C[1 Mepevmerosats  F2

Puc. 39 [JocmynHeie Oelicmeausi ¢
galnamu u3 KOHMEeKCMHO20 MEHI0

KOTOpad Bbl6paHa B CuCteMe no ymMOoJN4YaHuk Ond OaHHOro Tuna (baI7IJ'IOB.

Ccbinkn OTKpblBalOTCS B Opay3epe, KOTOpbIA YCTaHOBMEH B CUCTEME Kak
Gpay3ep No ymonyaHuio.

@ MpumeyaHue! [obaBneHHble channbl 6yayT OTKpbIBaTbCs B TOW Mporpamme,

4.1.7 Apxus

MpumeyaHue! lNpu cos3gaHum npoekta faHHbIN y3en ckpblT. OToGpaxeHue
y3na «ApxvB» B AepeBe NpoekTa NpoucxoaunT Nocne apxXmBMpoBaHUs nNpoekTa.

[ns co3gaHuna apxuBa NpoeKTa BbI30BUTE KOHTEKCTHOE MEHIO C BblbpaHHOro
npoekTa n BblbepuTe NyHKT «ApxmBmpoBaTb...», Puc. 40.
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[ npoerxru o 2
ECa
R —— 2
~ [ BcEMPOEKTHI
> [ Mpunepst
e
» %3 Cocras '} Apateuposats...
(& rpasuna Bupesats Ctriex
v [B moxywentar
4 Cxmva [i] Yasnure Del
Mnata [ Mepenmencears F2
> [ OTuETE
»
» [ Pacugteivar Jkenopr
> & vaina BoccTaHosAeHIe NpoexTa...
» BubnmoTexa
42 Hoctyn u npaea...
%5 Ceoiictea Ctrl+Enter

Puc. 40 ApxusuposaHue npoekma

Cuctema 3anyctut npouecc apxuBauumnm, Puc. 41. lNMpn HeobxoammocTu

MOXXHO 0TOOpa3nTb XypHan npolecca NyTeM ycTaHoBku dnara B none «lokasatb
XXypHan» B OKHe «APXMBMPOBaHME NPOeKTa».

ApiBHpoBaHHe npoeKTa

ToArOTOBKA K BPXMBHDOBEHING. ..

MowasaTe xypran

Puc. 41 lNpouecc apxusauuu

CdhopmupoBaHHbIn apxmB 0TOOpasnTcs B y3ne «ApxvB» AepeBa MpOEKTa,
Puc. 42. B Ha3BaHue apxmBa BXOAUT AaTa 1 BpeMS ero Co3gaHus.

[ npoercro o 9
B C
~ [ BCEMPOEKTHI
> 3 Mpumepsi
. MpoeKT nRaTh!
> %9 Ccocras
[E rpasuna
v TlokymenTh!
3 Cxema
Mnata
» @ OTUETEI

> [ Pacuétsiu ananmssl
> @ oaina

~ Bl Apws

[&F 15.05.2023 11:50:00

> BubnuoTexa

{8 Npoexter 5T Crpunen

Puc. 42 OmobparxkeHue apxuea 8
Oepese npoekma

N3 KOHTEKCTHOroO MeEHI0, BbI3BAHHOMO C BbIGpPAHHOrO apxuBa, OOCTYMHbI
cnepyrowue gencteus (Puc. 43):
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:qu'lpoelcrbl o i |
E O

> PacyéTel 1 aHanuasl i
> ©aiinel
v [} Apxue

=l 01.06.202
BoccTaHoBWTb

> 1:, BubanoTexa

BoCCTaHOBMTL Kak ..

OTkpbITH

Coxpanutb daiin (DDC)...
@ Yapanuts Del
C[ Mepevmerosats F2

0 -
o= Ceoiictea Ctrl+Enter

Puc. 43 [JocmynHble delicmeusi C apxueom
U3 KOHMEKCMHO20 MEHIo

MpumeyaHue! [pn BOCCTAHOBNEHMN MpPOEKTa U3 apxmBa BCE €ro KOMMOHEHThI,
KOTOpble HaxogaT cOOTBeTCTBME B rnobanbHbix GubnuoTekax, BOCCTaHaBNMBAOT
C HuMKM cBa3b. B cnyvae ecnu B rnoGanbHon O6MGNMOTEKE He HanaeHo
COOTBETCTBMI A5 BOCCTAHOBIIEHUSI CBS3WN, TOr4a KOMMOHEHTblI COXPaHSATCA B
nokanbHyto BUBNMOTEKY NpoeKTa.

e BoccTaHOBUTL — TeKylMi NpoekT OyaeT nepesanucaH WM NONHOCTbIO
BOCCTaHOBINEH M3 BbIBpaHHOIro apxmea;

e BoccTtaHoBUTL Kak — nobon BbIOpaHHbIM NPOeKkT 6asbl gaHHbIX byaeT
3aMeHeH BblbpaHHbLIM apX1UBOM;

e OTKpbITb — pacKpbiBaeT AepeBO NpoeKkTa BbiIGpaHHOIO apxmBa TONbKO Ans
NPOCMOTPA;

e Coxpanutb cpann (DDC) — akcnopTupyeT apXxvBMPOBaHHbIA MNPOEKT B
dopmate *DDC ans obmeHa n nepegayn AaHHbIX;

e YoanuTb;
¢ [lepenmeHoBaTh;

e CBowncTBa — NPOCMOTP CBOUCTB apxusa.

4.1.8 Bubnuorteka

B coctaB npoekTta BxoauT Ombnmnorteka KOMNoHeHToB. [aHHas Oubnmnoteka

aHanorn4yHa 6mubnmotekam, cocTaBnalwMM 6a3y AaHHbIX dNeKTpopagmomnsgenuin

(3PW).

Bubnnorteka npoekKkTa npeagHa3HadyeHa and co3gaHnAa KOMMOHEHTOB, KOTOPbIe

OyayT MCnonb30BaHbl TONbKO B AAHHOM MPOEKTE, U HE OOIMKHbI BXOAWUTb B OOLLYHO
6a3y AaHHbIX.
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MogpobHee o pabote ¢ OMBNIMOTEKOM M CO30aHMM KOMMOHEHTOB CM.
PaaonoaneKkTpoHHbIE KOMNOHEHTbI.

5 MaHenb «MeHegXxep npoeKkTay

MaHenb npenHasHayeHa nAOns o6OLWEro oTobpaXeHWs [aHHbIX NPOoekKTa,
obecneyeHunss ObICTPON HaBUraL MM No KOMMOHEHTaM, Llensam npoekTa u T.4.

Kak y npounx yHKUMOHAIbHbLIX MaHeriel rraBHOro0 OKHa Yy naHenu
«MeHepxep npoekTa» B BEPXHEW YacTu NpeAacTaBfneHa naHenb MHCTPYMEHTOB, CM.
Puc. 44. NMomumo obLwmx kHonok «lokasaTb BblaeneHHble 06bekTbl», « OOHOBUTBLY U
«CBepHYTb BCe», Ha NaHENU Takke pacnorioxeHa KHornka Ans ObicTporo Bbi3oBa

byHKUMIA Mo rno6anbHOMY MOUCKY KOMMOHEHTOB, CUMBOJ1 Q,

t O O %

Puc. 44 NaHenb
UHCMPYMEHIMO8 naHesnnu
«MeHeOdxep npoekmax

MoppobHee o paboTe C naHemnbi CM. OOKYMEHT JMNEeKTPUYECKME CXEMbl,
MeHexep npoekTa U AOKYMeHT PeflakTop neYyaTHbix nnaT, KOMNoHEeHThl Ha niarte.

5.1 Bknapgka «N36paHHOe»

Bo Bknagky «WM3bpaHHOe», 0OO3HAYEHHYHD CHMMBOSIOM , nonagatoT
KOMMOHEHTbI, Ao6aBneHHble M3 KOHTEeKCTHOro MeH naHenn «bubnuotekny,
BbI3BAHHOIO C BbIOPAHHOrO KOMMOHEHTA, U KOMMNOHEHTbI, A06aBNeHHbIE C MOMOLLbIO
rnobanbHOro noucka KOMMOHEHTOB, akTMBaUMs KOTOPOro AOCTyrnHa W3 naHenwu
NHCTpymeHToB «[llaHenn» wn u3 naHenn «MeHepkep npoekTa» — B KOJIOHKE
«M36paHHOE» M3MEHUTDL LBET 3BE3404KN Ha XeNnTbin, cM. Puc. 45.

Buénuoreuu o
o £ Menepxep npoexra o X
t o & @& 9
o t © Q
v JLaTunku 4 #. 3:5 KoMmMoHe! TMoucK KOMNOHEHTOB. .. ‘ Maxenu X
BMA421 7
o ~ 4 » @k
Iwonst KPbITb... » [0 Cxema (ddCardReader)
A (el Mnata (ddCardReader)
VHAYKTUBHOC 7% [loBaBuvTs B M3bpaHHoe KOMNOHeHTbI

> Wcnonbayembie KOMNOHEHTH
KoHaeHcaTof

Mpeob6pasosats YIO
MukpocxeMbl
Mogyan 3aBUCMMOCTM...

OnepaunoHH

¥ ¥ ¥ ¥ ¥ ¥ ¥

WcTopua nsMeHeHui...
onTasnakTNe

Puc. 45 [JobaseneHue 8o sknadky «M3bpaHHoe» u3 naHenu «bubnuomeku» u 8bi308 naHemnu
«KomroHeHmMbI»

[lna noucka v nobaBneHnsa KOMMNOHEHTA:
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1. Bbi3oBUTE OKHO «KOMMOHEHTbI».

2. Bbibepute komnoHeHT. [1ns ygobctBa nomcka OKHO AOMOSIHEHO MAHENbIO
dounbTpaunmn, pacnonoXeHHoOW B BEPXHEN YaCTu OKHa, cM. Puc. 46.

(ﬁKoMnoHeHTm = O

G ﬁ Q ﬁﬁﬁ Konoxku v ©uneTp ?—g Tpynnel 3} MpocMoTp CeMeiCTE0 KOMNOHEHTOB : Bce ceveiictea  ~ v ©UALTP He 3aaH -

Wab...  BubnuoTeka MpouseoauT... | MOCTaBLUMK HMMA KoMNOH...  Paguogetant | ApTHKyn MocagoyHo... Macca Mpumeyanune foctynHocte | TY oKnAaz

e e Ale Ale Ale Al Al = Al (] Al a0 ~
w O6wan 6ub... ESP-WROO... ESP-WROO... | ESP-WROO... ESP-WROO...
Y7 | Obwan 6ub... | Aimtec Aimtec SIP-4 | AM1S-0503.. AM1S-0503.. SIP-4

e 06wan 6ub... Aimtec Aimtec SIP-4 = AM1S-0505.. AMI1S-0505.. SIP-4

Ty 0bwan 6ub... | Aimtec Aimtec SIP-4 = AM15-0507.. AM15-0507.. SIP-4

Puc. 46 OkHO «KOoMMoHeHmMbI»

Ha naHenu okHa pacrnonoXeH WHCTPYMEHT Ansi OGHOBEHUS1 0TobpaxkeHus
e
[aHHbIX MO KOMMNOHEHTaM, KHonka ™ .

B okHe rnoGanbHOro noucka KOMMOHEHTOB [AOCTYMHO peaakTupoBaHue
HEKOTOPbIX MX MapamMeTpoB, ANsl 3TOro HeobXoauMMO aKTUBMPOBATb MHCTPYMEHT,

0003Ha4YeHHbIN KHOMKOW & )

[lna aktmBaumm noucka KOMMOHEHTOB MO COBMaAeHuto 6yKB M 3HaKoOB,

BOCMOSNb3yNTECb NHCTPYMEHTOM, 0603HAYEHHBIM KHOMKOM Q , 1 B oToBpasmBLLencs
CTPOKe Nomucka Ha4yHuUTe BBOAUTb HAaMMEHOBaHME KOMMOHEHTa.

KHonka D00 Kerewkw gy 3piBaeT OTOOpaXeHWe ChuWcka CKPbITbIX  AnS
npeacTaBneHnst KOOHOK, N3 KOTOPOro KOMTOHKM MOXHO CHOBa caenaTb aKTUBHbIMM,
pa3MecTuB B OKHE rnobanbHOro noncka KOMMNOHEHTOB MexaHnamom drag and drop,

cM. Puc. 47. C nOMOLLbIO 3TOrO Xe€ MexaHu3Ma M MHCTPYMeHTa He Tpebyrouwmecs
KOJTOHKN MO>XHO CKpPbITb.

{8 Komnonentet + @

G ﬂ Q ﬁﬁﬁ KonoHku ? DUnLTp ?—g Cpynnel Ei MpocMaTp
v

Wz6... Eu BoiGop KonoHok X inoH... ApTukyn ot
¥ 06 Kon-so0 BbIBOAOB Pagnogetans 0.
w08 oxnae 5P-4  AM15-0503.. SIP-4
W 98 npuveanne 5IP-4  AM15S-0505.. SIP-4

o6 5IP-4  AM1S-0507.. SIP-4
Pagwopetans

W 06 5IP-4  AM15-0509.. SIP-4
T

ccccc

25106arnbHO20 roucKa KOMIMOHEHMO8

KHonka V' oup BKMOYaeT oTobpa)keHue OOMONHUTENbHOW CTPOKU Ans
HACTPOMKN (PUNbTPOB OTOOpPaXeHUs1 OaHHbIX MO KOMMOHEHTaM. HacTpoeHHbIN
PUNbTP MOXHO COXPaHUTb ANA NOCreayLero NCnonb30BaHWS, a Takke NoSTHOCTbIO
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cOpPOCUTb UMK NEPEKNIOYATLCH MEXAY paHee HAaCTPOEHHbIMU U COXpaHeHHbIMU. [ns
3TOro Heob6xoaumo BbiGpaTb HeobxoaMMoe AelcTBME B BbiNagatoweM CrMCKe, CM.
Puc. 48.

fc‘iKoMnoHthm + O =

'::' ﬁ Q ﬁﬁﬁ KonoHku v @uneTp ?—g pynnet {-:5\ MpocKoTp CeMeiicTB0 KOMNOHEHTOB : Bce ceveiictea - ‘Y DUNLTP He 3a4aH
Wab... | Enbnnotexa Mpow... Mocrae... WMA KOMMOH...  Paguogetant | ApTHky Mocagouno... | JdocrynHocte | Macca CoxpanmTs TEKYWMA GrabTp Kak..
Y * e e e e alc alc e . = COpOCKTL TEKYLWMIA drabTp
W O6wan brb... ESP-WROOQ... ESP-WROO.. ESP-WROO.. ESP-WROO... .

M3ameHnTs Habop...
w 06waa Bub...  Aimtec Aimtec SIP-4  AM1S-0503... AMI1S-0503.. SIP-4 " -

W O6uwasa 6ub... Aimtec Aimtec SIP-4  AM15-0505.. AMI15-0505.. SIP-4 = L)

Puc. 48 CoxpaHeHue / cbpoc u nepektoyeHuUe Mexaoy CoOXpaHeHHbIMU ubmpamu

n ]
KHonka 8 ™M™ grtmBMpyeT uUNbTPaLMIO KOMMOHEHTOB MO BbIGPaHHON

rpynne/napameTpy. [Ons Bbi3oBa (YHKUMM  aAKTUBUPYUTE WHCTPYMEHT U B

[00aBMBLLUYHOCS CTPOKY B BEPXHEW YacTW OKHA nepeTawuTe Larnky KONoHku, Pwc.
49.

{& Komnonentsl + © {4, Komnowenter & Q@
=

~ g
U & Q {if konown Y owmnwp ng rpynnbl EEL* MNpockoTp O & Qi koroww Y ounte  Pg reymnu {5 mpocworp

v
PapuoaeTans

*Us6...  Bubaworexa Mpow... Pagwoa. VM3 KOMNOH...  ApTUMKYA MocagouHo... W36...  Bubnuoteka | MpoM... VMA KOMMOH... ApTMKYA flocagouo... | JlocTynHocTe
Y7 O6was 6u6... ESP-WROO... ESP-WROO... ESP-WROO.. ~ESP-WROO... 5 | > Papmwoperans: 13 kOm £1 %
W O6wan 6ub... Aimtec AM1S-0503.. Aimtec SIP-4 AM15-0503... SIP-4 I
> Pagwopetane: 4,3 KOM 1 %
W O6wan 6ub... Aimtec AM1S-0505.. Aimtec SIP-4 AM1S-0505.. SIP-4
77  Obwas 6u.. Aimtec AMI1S-0507.. AimtecSIP-4 = AMI1S-0507.. SIP-4 v LEL e SR L A 0 #8050

Puc. 49 Paboma uHcmpymMeHma ro 2pynnupoeke KOMIMOHEHMO8

KHomka © MPoCUT | gymiouaeT/oTKMioYaeT oTobOpaxeHue npeanpocmoTpa
YO n nocagoyHOro Mecta KOMMOHEHTA.

3. Ana BbIOpaHHOrO KOMMOHEHTa Wu3MeHuTe LBeT 3Be3douvkm B ctonbue
«M3bpaHHOEe» Ha XenTbln.

4. BbibpaHHbIn KOMMOHEHT 6yametr pobaeneH Bo Bknagky «WM3bpaHHoe»
naHenn «MeHepxep npoekTa». M3 KOHTEKCTHOMO MEHI0 AS1si KOMMOHEHTa
OyayT AoCTynHbI criegytowme gencteus, Puc. 50.
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Meue.q,\uep npoekTa (m] X
O @
.

hivg ﬁ KoMnoHeHThI ?_ﬂ Lienu

Fe)
v PaguogeTtanu
[=1 BMA4211
PepakTupoBath
TT Yaanute Del
g& CsoicTBa Ctrl+Enter

Puc. 50 JocmynHbie Aelicmausi
0111 KOMIOHeHmMa

5.2 Bknagka «KOMNOHEHTbI»

Bknagka «KomnoHeHTbl» pasgeneHa Ha Tpu  y3na: cxema, nnaTa,
MCNonb3yemMble KOMMOHEHTbI. PackpbiTne Kaxgoro yana otobpaxaeT oTHocALWmMeCs K
HeMy OObeKTbl, pasgerieHHble Mo knaccy wu Tuny, Puc. 51. KOHTeKCTHoe MeHio
Bbl3BaHHOE C obbekTa aepeBa naHenn «MeHemkep nNpoekTa» packpbiBaeT CMMCOK
OOMONHUTENbHbIX AeNCTBUN. KOHTEKCTHOE MEHI0 SBMSIETCS KOHTEKCTHO 3aBUCUMBIM.
B HmxHen vactm naHenu otobpaxaeTcs obuwas mHdopmaumss MO KOMMOHEHTaM,
NCMonb3yeMbIM B MPOEKTE.

ﬁ Menepep npoekTa o X
E & &

hivd 5& KoMnoHeHTbl T_U Llenn

<

(1) Cxema (ddCardReader)
» :‘ Nuer 1
Heucnonbayemele cekumum (0)
v |2l Mnara (ddCardReader)
HepazmelygHHeie (0)
» PazmeléHHEle (29)
v MocagouHele Mecra (10)
[ co603.c_o603
rb KPT-1608.LED_0603
[? k¢7.2Q Kx-7_3225
[ LP39ss.50T23-5
[ o603 5%.R_0603
[ sTM32F103RX.LQFP-64
|_‘Z Test Point. TestPoint 1mm
Ijl TFP09-2-12B.TFP09-2-12B
PZ USB-A-PCB.USB-A-PCB
P: USBLC6-2.50T23-6

> OBnacr meTannuzayum (0)
> UenonbayeMbie KaMNOHEHTE!
KONHYeCTBO KOMMOHEHTOB 29
Konuyecreo uenei 25
KONHYeCTBO WHH o

Puc. 51 [Jepeso eknadku
«KomrnoHeHmbI1»
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5.3 Bknapka «lenwn»

Bo Bknagke «Llenn» oTobpaxatoTca gaHHbIe MO BCEM NEKTPUYECKMM LiENSIM
npoekta. OTobGpaxkeHne pasgeneHo no knaccam uenen ana 6onee yao6Howm
HaBuraumn. [pu packpblTUM y3na uUenem u Bbl30BA KOHTEKCTHONO MEHK Ans
onpeneneHHon uenn, CTaHOBATCA AOCTYMHbl AOMNOMHUTENbHbIE OENCTBUA, CM. Puc.
52. Takxke npu Bbibope onpeaeneHHon Lenn B HUXKHEN YacTn naHenn otobpaxaeTtcs
CMUCOK Lernen (MnNn HeTNUCT).

:_] MeHepep npoeKkTa o X
B O 0
i 3} KomMnoHeHTs! ﬁ’_u Llenwn

> Bce uenu

v Lienu nuTaHnsa

L. .
GND (25) La MMokaszatb [3V3] Ha cxeme

L, U5V (8) 2l Mokazatk Ha nnate

> LW nHel
[:} Mpaevna...

KorTakt Naaxnia MoaceeTuTs Ha Nnate... 4

Knacc uenei 4

fof

CeolicTea Ctrl+Enter

Puc. 52 [JocmynHbie Oelicmeusi ¢ Uerbio
U3 KOHMEKCMHO20 MEHH

6 lMepepayva AaHHbIX

6.1 UmnopTt

Mpoektbl B cucteme Delta Design umelT cBA3b CO CcTaHgapTamy U
6ubnuotekon IPW, noaTtomy Ans NOMHOLEHHOrO0 M MPOCTOr0 MnepeHoca AaHHbIX
pekoMeHayeTCa AeUCTBOBaTh B criefyollen nocnegoBaTenbHOCTH:

1. MMnopTrpoBaTb CTaHOapTbl, HA OCHOBE KOTOPbIX pa3paboTaH NPOeKT.
2. mnopTtupoBaTb Bce BUBNNOTEKN, HA OCHOBE KOTOPbIX CO34aH MPOEKT.
3. mnopTupoBaTtb NPOEKT.

[ns nonb3oBatenen kak nokanbHoOW, Tak u ceteBon Bepcuu Delta Design
peanu3oBaH crneuuanbHbll MexaHM3M AN UMnopTa Npoekta BmecTte ¢ Gubnunotekon
(-amu), KOTOpbIE MCMOMb3YITCHA B NPOEKTE, a TaKKe cTaHd4apTamu.

[Ons nonyyenns ganHbix n3 gpyrux CAINP B cucteme Delta Design nmetotcs
cnegyouine Bo3MoxXHocTu nmnopta (Puc. 53):
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__Li MNpoekTbl (m] n
E o
pel
v BCE MPOEKTHI
> Mpumepsl
>
2l CozpaTh NpoekT NAaTL.
Co3aath Apyroi npoekt r
f8 Hosan nanka
E\l_ ¥panute Del

E[ MepevmeHosaTh F2
WmnoptuposaTh K3 » Mpoexr Delta Design (DDC)...

CsoiicTBa Ctrl+Enter Mpoekr P-CAD (SCH, PCB)...

49

Mpoekt PADS ASCII (TXT, ASC)...

Mpoekr Altium Designer (SchDoc, PcbDac, PcbPrj)...

¢ 5 5B &

TopoR ...
Puc. 53 Umnopm npoekma

e P-CAD (SCH, PCB), rae SCH — ¢pann ¢ onucaHue cxemsbl u PCB — cann ¢
onucaHvem nnaTbl;

e PADS ASCII (TXT, ASC), rae TXT — dann ¢ onucaHnem cxemMbl NPOeKTa,
ASC — ann c onnucaHnem nnaTbl NPOEKTA;

e Altium Designer (SchDoc, PcbDoc, PcbPrj), rae SchDoc - caun c
onucaHnemMm cxembl rnpoekta, PcbDoc — dann ¢ onucaHvem nnathbl
npoekrta, PcbPrj - dpann, cogepxawum npoekTHble AaHHbIE;

e TopoR — wumnopt dannoB, CO34aHHbLIX B OTAENbHOWM Bepcuun
aBToTpaccupoBLmka TopoR (B hopmate *.fst).

MpumeyaHue! [NocnegHas AoCTynHas BEpCUs aBTOTPaCCUPOBLLMKA B Ka4yecTBe
otaenbHoro mogynsa TopoR 7.0.18699. B Delta Design 3.7 TopoR

@ npeacTaBreH B Ka4ecTBe BCTPOEHHOro moayns cuctemsl. Mpoektel nnat Delta
Design, B KOTOpbIX NPOM3BOAUINNCE NpaBkn B pexume TopoR, nMmnoptupytotcs
npu nomowm nyHkTa «lMpoekT Delta Design (DDC)».

6.1.1 UmnopTt npoekta Delta Design (DDC)

[ns nmnopTta npoekrta ¢oopmata *.DDC:
1. BblbepuTte nanky, B 4epeBe KOTOPON HEODX0AMMO pa3MeCTUTb NMPOEKT.

2. B KOHTEKCTHOM MeHK packpouTe pasgen «MmnoptupoBaTb U3» W
BblibepuTe nyHKT «[poekT Delta Design (DDC)...», Puc. 54.
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%\I'Ipoenbl (m] n
[N
VicKaTk B NpoekTax. el
W BCE NPOEKTHI

» Mpumepsl

>
C034aTs MPOEKT NAETEL.

Co3aath Apyroi npoekt r

&

Hosan nanka
Bcraguto Ctrl+V

Yaanuto Del

Eb

C[1 MNepeumerosats F2

2

WmnoptvposaTh M3 » Mpoekt Delta Design (DDC)...

4

CsoiicTBa Ctrl+Enter Mpoekt P-CAD (5CH, PCB)...
Mpaekr PADS ASCIl (TXT, ASC)...

MpoekT Altium Designer (SchDoc, PcbDoc, PcbPr)...

XX Er

TopoR ...
Puc. 54 Umnopm npoekma & chopmame *.ddc

B paGouyen obnactn 6ygeTt OTKPbITO OKHO MacTepa umnopTa npoekTa, Puc.

—
MacTtep MMnopTa Nnpoe R <

<< Hazan Jdanee >> loToBO

Wma gaiina

HMs npoexTa

| Wnnopriposars npukpennentsie daiins:

TIpONYCTHTL HeoBs3aTENb Hbie WarH

Puc. 55 OkHo macmepa umnopma

3. Bboibepute dann, KoTopbii HeobXoaMMO WMMMOPTUPOBATb, HaXaB Ha
cumBon &

'

\ U4

-O- CoBet! [lepeg Havanom paboTbl C MacTepoM, €ecnv Lwarum mactepa
+%'~  BbINOMHAKTCA BNEpBble, PEKOMEHAYETCSA CHATb dnar B none «lponyctutb

=

v
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Heobsi3aTenbHble LWarn», pPacrofioXEHHOM B HWKHEM IeBOM Yrmy OKHa
macTepa.

4. B oOTKpbIBLUEMCS OKHE MpoBOAHMKa Bblbepute dann un HaxmuTe
«OTKpbITbY, Puc. 56.

OTkpbITHE X
ra - A « | | Baegure Texer gns noucka 5
W Hoeas nanka B -

> [g Mporpaniisi no yuonuasso o s =  Matavevewenws | Tun Pashiep

> @ Fabouue nanu [[] Test.onC 27.04.2023 11:16  ®aiin "DDC" 9464 Kb
» 4} Pacnoznaeanue peun

» M Peaepence xonuposanme u soccr...
> B cucrema

» [ YerpaHenne Henonaaok

» 53 YCTpoiicTEa W NPUHTEE!

» 8, yuerble sanucu nonb3osareneii

> 'W¥ Lentp GesonacHocTy u oBcnykiue...
> @ Lientp curoxponnzaumn

> @ LienTp cnewwansbix BosMONRHOCT. ..
> & Lenrp ynpasnenus cetami u o6...

% wucpposanme Ancxa BitLocker v

Wns dpaitna:  TEST.DDC = MpoexT DeltaDesign (*.DDC) - OTmexa
Puc. 56 Bbsibop umrnopmupyemoeo ¢palina

5. BeBeguTte HasBaHue O MMNOPTUPYEMOro NpoekTa n Haxmute «[daneey,
Puc. 57.

—
Mactep umnopTa Npoek e

<< Hazag Nanee >> FoToso
Hna daiina

BbI6Op UCTO da

Beibop painao \TEST.DDC I
CooTseTcTBUMe aTpMbyTOB e

Tabnuua coomsememaus

ampubymos Hoesii npoex] e
COOTBETCTBUE KNACCOR | UMROpTHPOBaTS NpUKpenneHHsie daiins!

croes

TIPONYCTHTL HeoBA3aTENbHbIE WArH

Puc. 57 Beod umeHu npoekma

I'Ipumeqal-me! Nms MMMNOPTUPYEMOIro npoeKkTa He AOOJMKHO coBnagatb HU C
OOHUM U3 NMEH yXe NMEeKLLNXCA B NporpamMmme npoeKkToB.
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6. YcraHoBuTe/npoBepbTEe COOTBETCTBME aTpMBOyTOB ANA KOMNOHEHTOB, Puc.
58. YcTtaHoBKa COOTBETCTBMS NPOU3BOAUTCHA C MOMOLLBIO BbiNagaroLwero
crnMcka And Kaxaoro u3 BO3MOXHbIX TUNOB aTpuOYTUBHBIX OaHHbIX.
HekoTopble [aHHble MOXHO HEe WMNOPTUPOBATb, YCTAHOBMB ANSA HUX
3HayeHue «He nmnopTMpoBaTb.

—
Mactep umnopTa ng g <

Hacrpoiikn: -x B << Hazsag Jit
XML Delta Design
BbIGOp UCTOYHUKA —
. > L@ CuCTeMHblE aTpUBYTLI -
Bribop palina dns umnopma .
> & C @  C: Kowpencarop
> &l DD @  DD: Mukpocxema wipposasn
Cootser > @ DA @ | DA: Murpocxena aHanorosan
Tabnuua cool > @ vp @  vD: woa, crabunuTpon
ampubymos: . .
> & ZQ @  ZQ: ©unbTp KBapUEBLI
> &l xs @  He umnoptuposars
CooTseTcraue knaccos > e S
cn > @ R [ He umnopTuposaTs -
Ta > @ HL @ | A: Yorpoiicreo
> & X @ | B: NpeolipazosaTens hiBHUSCKIX BEAHYIH

BA: TpomKorogopuTens

CooTtseTcTBME BNGNMOTEK BB: MarHUTOCTPUKLHOHHbII 3neHeHT
sememesus BC: Censcih-gaTunk

BD: [eTeKTop HOHUSHPYHOLLIX H3NyUeHHi

BE: CenbCcuu-npuentk

WmnopT

BF: Tenedon

BK: flaruux Tennosoii
BL: ©oTO3M1EMeHT

BM: Mukpodpos

BP: [laTuuK AaBneHis
BQ: MbezoznemenT

BR: ZJaTUIK YAcTOTLI BPaLLIEHHS v

MPOMYCTHTL HROBSATENSHAE WATH (@) Tab/mtja CoOTBETCTENR aTPHOYTOR COBEXHT WASHTIHSIE WTH MyCTHIE JHauewsl

Puc. 58 YcmaHoeka coomeemcmeusi ampubymoe

Ecnn cemenctBo KOMMNOHEHTA OTMEYEHO 3HAaKOM ‘-‘"’, 3HA4YUT Kakom-nmubo
TUN OaHHbIX HE MMNopTupyeTcs. Ecnn cemMencTtBO OTMEYEHO 3HAKOM @ TO Bce

KOMMOHEHThLI CEMEeNCTBa He MMMOPTUPYOTCH. 3HakK @ nokasbisaert, uTo BCe AaHHbIe
3TOoro TMnNa mmMmnopTupytoTcs. Mpu KOHNUKTE (pasHble TUMbl OAaHHbLIX Ha3Ha4valTCs

ans ogHoro aTpubyTta) Takue aTpubyTbl OTMEYalTCs 3HAKOM ot n npoueaypa
MMMopTa HEBO3MOXXHA.

COXpPaHUTb (BbI3BaTb) Aana rnoBTOPHOIo MUCMNOJSib3oBaHUA, BOCMOJ1Ib30BaBLUNCH

@ MpumeyaHue! lMpomssedeHHbIe HACTPOMKM COMOCTABMNEHUA OaHHbIX MOXHO
WHCTPYMEHTOM B BEPXHEMN YaCTK OKHa, cM. Puc. 59.
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Mactep nMmnopTta NpoekTa

o

Hacrpoiikn: - xH
BBeauTe HMA HacTpoekK:

Bii 7o E

86 |

OK OTMeHa
Cod

Puc. 59 CoxpaHeHue Hacmpoek

7. Haxmute «[aneey.

8. BbinonHuTe cooTBeTCTBUE KnaccoB croes, Puc. 60.

MacTtep umnopra npoexToB e
- 4 DDC

-

BLIBOp UCTOMHUKA
Buibop tpalna ons Inner_2
unnopma

Cooraercraue
aTpubyToR

TEETCTBIE
B crioes
s
mcmeus
croge

[ —
Puc. 60 YcmaHo8Ka coomeemcmausi Kraccos
croes

9. Haxmute «daneey.

10. YcTaHoBuTe cooTBeTcTBME A9 OMONMOTEYHbIX KOMMNOHEHTOB, Puc. 61.
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MacTtep umnopra npoexToB -~
- - DDC

J—

Vcrowne
BLIBOP UCTOUHMKA | | ) Ofuies submiorecs
Buibop tpalna ons

Cooreerctame
aTpubyTos
Taonuua
coomeememeus
mpubymoe

CooteeTcTEMNe
Knaccos cnoes

coomeemcmeus
Knaceoe cnoee

BETCTBE
noTex
wya
momeun
uomex

nnopt

rpouedypa umnopma
rpoexma

Puc. 61 YcmaHoska coomeemcmausi

11. Haxmute «[Janeey.

12. [na crtapta npoueaypbl MMnopta Haxmute «MMnopTupoBaTb» Ha
cnegyoulem ware, Puc. 62.

—
MacTep nmnopTa NpoekTa g

<< Hasan fanee roToso

Bri6op ucTouHuKa
Boibop ¢halina dns umnopma

COOTBETCTBUE aTPUBYTOB

Tabrnuua coomeememaus 7
amputymon HacTpolika napaMeTpoB MacTepa 3aBeplueHa.
[ins crapTa npoleaypsl UMMopTa HaxMKTe kKHonky "MMnopTupoBath”.
COOTBETCTEUE KNACcCoB
cnoes

Tabrnuua coomsememaus Knaccos
cnoés

CooTeercTBUE GUGNNOTEK

Tabruua coomsemcmsus
bubnuomex VIMNopTUpOBaTL

MmnopT
lMpouedypa UMAoE

NponycriTe HeoBseaTenHsle Wark

Puc. 62 3anyck npoyedypbl umrnopma

13. Hoxautecb 3aBeplLueHuUs npoueaypbl umnopta npoekta, Puc. 63. U
HakmMute « OTOBOY.
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MacTtep nMmnoprta n

Bbibop McTo4HMKa
Beifiop chaiina dns umnopma

CootBeTcTBMe aTpUBYTOB
Tabnuya coomeemcmeus ampubymos

CooTBeTCTBME KNAccoB Croes
Tabruua coomeemcmeUs Kaccos crogs

CooTBeTCTEME GUONUOTEK
Tabnuua coomsemcmeus bubnuomer

WmMnopt
Mpouedypa ummno)

TponycruTh HeobsaaTens s wark

No CoobLueHue

158 KoMnoHeHT [R4 (R 0603 5%.R_0603)] WMMOpTUpoEaH

159 KonnowesT [X1 (Test Point. TestPoint 1mm)] umnopriposan
160 KomnowerT [X2 (Test Point. TestFoint imm)] uMnopTiposan
161 KomnoHewT [X3 (Test Point.TestPoint 1mm)] wMnopTiposan
162 KoMnoHeHT [X4 (Test Point. TestPoint 1mm)] MMMOPTHPOBZH
163 KonnowesT [X5 (Test Point. TestPoint 1mm)] umnopriposan
164 KomnowerT [X6 (Test Point. TestFoint imm)] uMnopTiposan
165 KomnoHewT [R1 (R 0603 5%.R_0603)] MMnopTuposaH

166 KomnoHewT [R2 (R 0603 5%.R_0603)] WMROpTUpOEaH

167 KomnowesT [DA1 (LP3985.50T23-5)] wmnopriposan

168 KomnoenT [VD1 (USBLCG-2.50T23-6)] mMnepTposan

169 KomMnoHeHT [XS1 (TFPO9-2-12B.TFP09-2-128)] UMNOpTHpOBaH
170 KoMnoHeHT [ZQ1 (KX-7.ZQ_KX-7_3225)] uknopruposat
171 KonnowesT [XP1 (USB-A-PCB.USB-A-PCB)] uMnopTuposax
172 Lvdcpnapa [USE_D_DF] nnopriposana

173 Ouddnapa [D_DP] nvnopTupoana

174 MeuaTHas nnaTa [HoBLIii NPOEKT] UMMOPTHPOBAHA

175 Hauara 3arpyska orpasUeHMil...

176 3aKoHueHa 2arPyaKa OrpaHHUeHH .

177 Co30aH NpoeKT ¢ umexen [HoBbiA npoekt].

178 MMNOpT 3aBEpLIEH

179 Wunopr npoekra [Hossiii npoexT] sasepuié

(@) Coobuwennii (179)

/I\ Mpeaynperaennii (0)

P
a®-DDC

<< Hazag Danee FoToso

VMNOPT 3aBeplueH. HaxMuTe "TOT0B0" ANA COXPAHEHHS NPOSKTA.

Puc. 63 3asepweHue npoyedypbl umrnopma

MpumeyaHue!
mMactepa C

NOMOLLbIO

KHOIMOK,

CleieieRleiCIRICICICISICISISICISISISISISIC]

COXPaHUTE XypHan

»

Mocne 3aBeplueHVs MpolLecca MMMopTa/akcnopTa B OKHe
PacronoXeHHbIX BHU3Y OKHa,

MO>XHO

OT(t)VIJ'IprOBaTb coobLLeHnsd, a Takke COXpaHWUTb XKypHar no npoueccy.

e 3HauyKkoM @
BbIKMNtoYatoLag

-«COO6UJ,eHI/Ie» obo3HayaeTcs KHOMKa, BKItoYvawwada wu

oTobpaxeHue

3anvcen o6

MMnopTnpoBaHH bIX/C-)KCI'IOpTVI POBaHHbIX 3J1IEMEHTAaX;

JAN

e 3Ha4yKkoM

ycneLuHo

- «[MpepgynpexaeHve» 0603Ha4YaeTCs KHOMKa, BKMYawlwas u

BblKNovyatowasi otobpaxeHne npeaynpexaeHnuini 0 BO3MOXHbIX OLIMOKax B
MMMNOPTUPYEMbIX/3KCTIOPTUPYEMBIX ANIEMEHTaX.

6.1.2 UmnopT npoekta nnatbl P-CAD

B Delta Design nmnoptupytotca npoektol P-CAD, rae:

e SCH - chbann c onncaHnem cxembl;

e PCB - dpann c onucannem nnatbl.

MogpobHee o pabote c npoektamm P-CAD cm. WHTerpauma c P-CAD,
pasgen Pabora ¢ npoektom P-CAD.

MpumeyaHue!

P-CAD -

paspaboTka

KOMnaHun

Altium.

KomnaHus

«OPEMEKC» He HeceT OTBETCTBEHHOCTM 3a OThu4YaloLleecss UM HemnorHoe
onucaHue npouecca paboTbl CO CTOPOHHUM NPOAYKTOM. [laHHbIA pa3gen Hocut
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MHOPMATMBHbIA XapakTep W Npu3BaH [OMOMHWUTL OMucaHue npolecca
MHTErpaummn BbllleykasaHHbIX CUCTEM.

6.1.3 UmnopTt npoekta nnatel PADS

B Delta Design umnoptupytotca npoektsl PADS B TekctoBOM Buae B

dopmarte ASCII (TXT, ASC), rae:

e PADS Logic (*.TXT) — cann ¢ onmcaHMem cxembl NPOEKTa;
e PADS Layout (*.ASC) — cpann c onncaHnem nratbl NPOoeKTa.

MoopobHee o pabote ¢ npoektamn PADS cm. UHTerpaums ¢ PADS.

MpumeyaHune! PADS - paspabotka komnaHum Siemens. KomnaHus
«OPEMEKC» He HeceT OTBETCTBEHHOCTWU 3a OTNMYalOLLLEECs UMW HernorHoe
onucaHmne npouecca paboTbl CO CTOPOHHMM NPOAYKTOM. [JaHHbIN pasgen HocuT
MHGOPMATMBHBLIA XapakTep W Npu3BaH OOMNOSHUTL ONUcaHWe npolecca
WHTEerpaumm BbllLeyKasaHHbIX CUCTEM.

6.1.4 UmnopTt npoekTta Altium Designer

B Delta Design umnoptupytotcs npoektbl Altium Designer, rge:
e SchDoc - ghann ¢ onucaHMem Cxembl;

e PcbDoc - gpann ¢ onucaHnem nnatbl;

e PcbPrj - dpann, cogepxawunm npoekTHble AaHHbIE.

MogpobHee o paboTte ¢ npoektamm Altium Designer cm. WHTerpauma c

Altium Designer, pasgen Pabota ¢ npoektom Altium Designer.

MNpumeuanue! Altium Designer — paspa6otka komnaHum Altium. KomnaHusi
«OPEMEKC» He HeceT OTBETCTBEHHOCTM 3a OThM4YarloLleecss UM HenornHoe
onucaHue npouecca paboTbl CO CTOPOHHMM NPOAYKTOM. [laHHbIN pasgen HocuTt
MH(POPMATMBHBIN  XapakTep W Npu3BaH [OMOSIHUTL OMUcaHWe npolecca
MHTErpaummn BbllleykasaHHbIX CUCTEM.

6.1.5 UmnopT npoekTta nnatbl TopoR

MmnopTt nnatel 13 TopoR (oTaensHasa sBepcus) B Delta Design BeinonHsaeTcs

B popmaTe TekcTtoBoro gavna *.FST.

MMnopT BbINOMHSIETCA C NOMOLLIbIO MacTepa nMmnopTa.

1. Bbi3oBuUTE MacTep nmnopTta 13 rnaBHoOro MeHw — «dann» — «AmnopT»

— «TOpOR...» NN ¢ NOMOLLIbKO KOHTEKCTHOIO MEHI0, BbI3BAHHOIO C No60oM
nanku naHenun «lpoektel» — «WMnopTupoBaTtb M3» — «TOPOR...», CM.
Puc. 64.
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S
D D .
) Dettabesign
D
MpoekTbl NS
F& npoeicrst o =% Qaiin
oo Cosnams
2 OTKpBITh
> BCE MPOEKTbI - Wmnopt [ Npoexr Delta Design (DDC)...
B) Cosaats npoext naars.
Ixcnopt @ Bv6morexa Delta Design (DDL),

Cozpats Apyroi Npoext »
PesepsHoe Konnposanne (¢ Cranaaproi Delta Design (DDS)..
© Hosas nanka
Mocnearive Gaiinsi ¥ TopoR..

Cers

Wmnoprvposate 13 » [ Npoext Delta Design (DDC)..

@2

D Gubamorexa Altium Designer (SehLib, PebLib, IntLib)
?

Mpoexr Altium Designer (SchDoc, PcbDoc, PcbPrj)...

Hactpoiika...
£ ceoierea CtrisEnter | % Npoex P-CAD (SCH, PCB)... sasepume pagory ers | @ BumoTeKa P-CAD (LA)..
[% Mpoexr PADS ASCII (TXT, ASC)... [% Npoexr P-CAD (SCH, PCB)
@ Npoexr Altium Designer (SchDoc, PcbDoc, PcbPri). Bbnnoexa PADS ASCII (D, P, C).
%ﬂ TopoR i?@ Mpoext PADS ASCII (TXT, ASC)...

Puc. 64 Bbizoe umnopma rnpoekma rnamsi TopoR

2. Ecnu Ha npegpiaywiem atane MMnopT Obin BbI3BaH U3 FMaBHOrO MEHKD —
BblbepuTe nanky Ans coOXpaHeHUst UMNOPTMPYEMOro NpoeKkTa nnatbl, MMbo
co3gaunTe ee, cM. Puc. 65.

HMNOPTHPOBATL B NANKY... X
Mouc P
v BCE NPOEKTHI

» Mpnmepet
> MpoexTsl

Hoeas nanka BribpaTe OTmexa

Puc. 65 Bbibop mecma
pacrosnoxeHusi UMMIOPMUPYemMo20
npoekma nname|

[anee npocneaynte waram mactepa uMmnopTa.

. !, Coset! [llepen Hayanom paboTbl C MacTepom, ecnu Lwaru MmacTepa
_O_ BbINOHAOTCA BrepBble, PEKOMEHAyeTca CHATb dnar B none «lponycTutb
’ Heobsa3aTenbHble LlarM», pPacrofioXeHHOM B HWXHEM IeBOM Yrfy OkKHa

- macTrepa.

3. Ha ware «Bbib6op ncrouHmka» Bblbepute avnel ana umnopta, Puc. 66,
HaxaB &

ERcveXx .
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MacTtep umnopTta danios 3

Hua daiina

Hus npoexra

Puc. 66 Bbibop ¢hatina

4. B okHe npoBoaHWKa Bblbepute dann, cMm. Puc. 67, n Haxmute
«OTKpPBITbY.

OTKDI:ITVIE >
« =2 v 1 « PROSOFT > Example_01 v (8] O Mowck B: Example_01

Ynopagouwnte ¥ Hosas nanka =~ m @
S

@ OneDrive - Personal vz Data nsmeHeHnA

autoroute_ROT_TPR_140221124716 07.06.2023 10:30
= 3107 KOMMBIOTEP .
|_| ROT_TPRfst 24.12.2015 21:02
i Buaeo

| DokymenTsl
4 3arpyski

E=| MsoBpaxenna
v L >

Wms daina: |ROT_TPR‘fst V‘ Tekctosble dainbl TopoR (*.fst) ~

Puc. 67 Bbibop ghbalina 0ns1 umrniopma 8 OKHe rnpo8odHUKa

5. Uma npoekta OygeT B3ATO aBTOMaTMYECKM MO uMeHun danna. [pu
HeoBX0aMMOCTN U3MEHUTE €rO.

Haxmnte «[anee», a B cregywwemM OKHe MacTtepa  KHOrMKY
«MmnopTtupoBaTtby.

6. lNocne 3aBeplleHMs npouecca UMNoOpTa B OKHE C OToOOpaxeHuem
npoueaypbl UMAopTa C MOMOLLBIO KHOMOK, pacrnofioXXeHHbIX BHU3Y OKHa,
MOXHO OT(hmnNbTpoBaTh coobLueHna, Puc. 68, a Takke COXpaHUTb XypHan

no npoueccy wumnopta. [locne 3aBeplleHus npouenypbl wuMNopTa
Haxxmute « oToBOY.
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Mactep nmnopTta ¢anioB u3 Tc 3

<< Hasap fanee rotoso

Hunopt sasepuwen

Bui6op UCTOYHUKA
Bbibop ucmoyHuKa

Ne Coobuuenme
1 Cozpatine Mogen nnaTLl @
WmnopT 2 Hauano winopra GubauoTexn [6G)
Mpouedypa uMmopm: 3 OBNACTI METAANMIALHN B NOCA0MHOM MecTe '11-0603' GyayT nponylueHs! N
4 [LleTanu nocagouHoro mecra 11-0603' Ha AOKYHEHTHbIX ciosix BYAYT NepeHeceHs Ha oAuH Cioii 'DOCUMENTUM' AN
5 UMnopT GuBAHoTekM 3agepieH @
5 unnopT ueneii [6G)
7 Liens No_et cospana @
8 Uens NewNet2 cozgawa @
9 Lens NewNet coaana @
10 MMNopT Ueneii 3agepuen [6G)
1 MnopT Knaccos ueneii @
12 Knacc ueneii All Nets unopTuposan @
13 Knacc weneii All Nets uHnoptuposan @
14 VMNOPT KAGCCoB Ueneil 3aBepues [6G)
15 UMAOPT KoMNoHeHTOB @
16 KomnoHewT R1 wMnopTuposan @
17 VMAOPT KOMAOHeHTOE 3agepiueH @
18 UMAOpT curHance [6G)
19 VMROPT cHrHanoB 3aBepuieH @
20 UMAOpT croes nnaTsl @
21 Cosaan cnof TopAssy @
Fnanau canii Tan Pacta 6
MIPONYCTHTL HEOBA3ATENbHbIE WAk (©) Cootueii (66) i\ Tipenympexaenni (2) e —

Puc. 68 3asepweHue umnopma.®umpauyus coobuweHuli o npouecce umrnopma

MpumeyaHue! [locne 3aBeplleHWs npouecca MMMAopTa/akcrnopta B OKHE
Mactepa C [MOMOLIBbID KHOMOK, PacroOfiOXEHHbIX BHU3Y OKHa, MOXHO
OTUNbTPOBATL COOBLLEHMS, @ TaKKe COXPaHUTL XKypHasn no npoLeccy.

e 3Ha4yKoMm @ - «CoobleHne» o0b6O3HaYaeTCa KHOMKa, BKYawwas wu
BbIKMO4atoLLas oTobpaxeHue 3anucemn 06 yCneLHo
NMNOPTMPOBAHHbIX/3KCMOPTUPOBAHHbIX 3NIEMEHTAX;

e 3HayKkoMm "i\' - «MpepynpexaeHne» ob6o3Ha4YaeTcsi KHOMKa, BKIHOYawoLllas u
BblKNovyatowasi otobpaxeHne npeaynpexaeHnuini 0 BO3MOXHbIX OLIMOKax B
NMMNOPTUPYEMbIX/3KCMIOPTUPYEMbBIX NIEMEHTaX.

Mpoekt nnatel TopoR OygeT pasmMelieH B AepeBe MPOEKTOB MNaHenu
«[poeKTbI».

6.2 JkcnopT

Ons nepegnaum paHHbix B gpyrne CAIP B cucteme Delta Design umetotcs
cnegyrowme BO3MOXHOCTH akcnopTa (Puc. 69):
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DeltaDesign

Apxveuposats...

Boipesatn Ctrl+X

Yaanuts Del

C[ Mepevmerosats F2

3KCnopt 4 % [Mpoewr Delta Design (DDC)...
BoccTanoBAeHUE NPOEKTa.., Hetamcr...

foctyn v npasa... P-CAD (SCH)...

CsokicTsa Ctrl+Enter P-CAD (PCB)...
DXF...

? &D %

IDF...
KOMMAC-3D...
PDF...
ODB++...
(Marinel npowssoactsa (GBR, DRL, IPC356A)..
Puc. 69 Skcrnopm npoekma
e HeTtnucr;
e P-CAD — akcnopT cxembl (B popmarte *.sch);
e P-CAD - skcnopT nnatbl (B popmate *.pcb);

e DXF — akcnopT nHgopmauumn ¢ nnatbl B rpaguyeckom Buge (B hopmate
*.dxf);

¢ IDF — skcnopt 3D-mogenu nnatbl B cooTBeTCTBUM CO cTaHaapTom IDF 3.0;
e KOMITAC-3D — akcnopT nnatel B KOMIMAC-3D;
e PDF — akcnopT cxembl 1 nnatsl (B gopmaTte *.pdf);

e ODB++ — aKkcnopT AaHHbIX, HEO6Xo0AUMbIX ONSA WU3roTOBMEHUS, COOPKN U
TECTUPOBaHMUS NeYaTHOW NnaTbl;

e ®annbl npounssoactea (GBR, DRL, IPC356A) — akcnopT nHgopmauumn ¢
nnatbl B popmaTthl Gerber/Excellon, Drill, ODB++, IPC-D-356A.

6.2.1 3kcnopT npoekTta Delta Design (DDC)

[na Toro 4Tobbl 3KCNOPTUPOBATL NPOEKT B BUAe danna B doopmate *.DDC:

1. B pepeBe npoektoB BbibepuTe MpPOEKT, KOTOpbiM Heobxoanumo
9KCMOPTMPOBATb.

2. Bbl3oBUTE KOHTEKCTHOE MEHI0, nepenauTe B pasgen «IKCnopT» wu
Bbl6epute nyHKT «[poekT Delta Design (DDC)...», Puc. 70.
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ﬁl‘lpoek‘n:l o | 3

E o

WckaTe B npoexrax. pel
> TopoR a

MopenupoBaHue
Linchposoe ModenMpoBaHie
@] ddBox-C1
=) ddCardRead Eﬂ ApX1BIPOBATb...

>
>
>
>
» [z FPGA_IGLOC
>
>
>
>

% Buipesats Ctrl+X
=) Smartwatch
&) Kommytatop W Yaamrs Del
o) Mnataynpae 1 MepeumeHosats F2
&) Cranep CAN
- Skcnopt 4 E—g Mpoekr Delta Design (DDC)...
BoccTaHoBNEHME MPOEKTA... Hetawmcr...
% Ceoictea Ctrl+Enter P-CAD (SCH)..
P-CAD (PCB)...
DXF...
IDF...
KOMMAC-3D...
PDF...

Puc. 70 3kcrnopm npoekma 8 chopmame *.ddc

B paGoueit o6nactu GyaeT OTKpPbITO OKHO MacTepa 3KcropTa npoekTa, Puc.

MacTep 3kcropTa NpoekTa —
a®~s DDC

<< Hazan Oanee rotose

Bui60p paiina :
Q1 =
| SKcnoprHposaTs npunoxeHHsie daiinst
' CAenath JaHHblil NPOEKT ABTOHOMHBIM
ABTOHOHHHH| POEKT CONEDHT BHYTDH CeBA BGE BHEllHHE SMeteHTbI.

/A Va-3a 310r0 paatep caworo daiina Gyaet yeenen.
HeKOTOpbIe 3NEMeHTb! IS CTGHATPTOB MOMYT (&b He BKTIOYeHs! B MPOKT (HaMPHHEP, CeMeliCTBa KOMMOHHTOB).

NponycrimTs HeoBsaaTenbHble Wwarh

Puc. 71 OkHO macmepa 3Kkcriopma npoekma

3. HaxmuTe cumBeon L=, pacnonoxeHHbIi B KOHLE CTPOKM «BbiBop daiinay,
ANs BblGOpa AMPEKTOPUN COXPAHEHUST SKCMOPTUPYEMOrO NPOEKTA.

enevex
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. !, Coset! [llepes Havanom paboTbl C MacTepoM, ecnu Laru macTtepa

_O_ BbIMOSHSAIOTCS BMEpPBble, PeKOMeHAyeTcsl CHATb cdnar B none «[ponyctuTb
V4 \

Heobsi3aTenbHble Larn», PacrofioXEHHOM B HWKHEM IEeBOM Yrmy OKHa
macTepa.

-

4. B okHe npoBogHuka BBeaute uMA pavina u Bbibepute MecTo ero
coxpaHeHusi, Puc. 72.

CoxpaHehue X
« v 1 « Delta.. > Hosas nanka v O £ TMowck 8: Hosan nanka
Ynopsaouuts *  Hosas nanka = @

=l NoxymerTs! ~ Nma [Nlata nzmeHexna Tun

¥ 3arpyskn

HeT 31eMeHTOB, Y0BAETBOPAIOLLMX YCAOBUAM MOUCKa.
&= Nzo6paxennsa
D Mysuika

_J O6bemHble 061!
v <

el |IM5 daiina: | Mnata ynpasnesna.DDC

Twn davina: TMpoekr DeltaDesign (*.DDC)

A CkpbITb Nanku CoxpaHuTb Otmera

Puc. 72 Bbibop mecma coxpaHeHus1 u 8800 UMEHU
aKcriopmupyemozo ¢hatina

5. Haxmute «CoxpaHuTby.
6. Haxxmnte «[Janee» B OKHE MacTepa aKkcnopTa.

7. Ha cnepytowem ware HaxmuTe «KcnopTuposaTb», Puc. 73.

—>
MacTep 3kcnopTa npoek R >

<< Hasan Oanee rotose

<aiin ans skcnopra
Bbibop ¢palina dna sxcnopma

SKCnopT
TMpouedypa aKcr HacTpoiika napameTpos MacTepa 3aBepLUeHa.

[nsa cTapTa npoueaypbl 3KCNOpTa HaXMWUTE KHOMKY "3KCrnopTupoBaTh”.

(—
4 | 3kcnopruposars

NponycrimTs HeoBsaaTenbHble Wwarh

Puc. 73 3anyck npouedypbl skcriopma

enevex
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8. JJoxxauTecb OKOHYaHUSA npouedypbl 3KCNopTa rMpoekTa U  HaXMute
«[oToBOY, Puc. 74.

C —
Mactep 3kcnopTa np @DDC

<< Hazap JOanee Fotoso

Pain Ans skcnopra IKCNOpT NPOEKTa 3aBEPLIEH.

Bribop chalina dns akcriopma

Ne Coobuenie
20 BLIPYKeHa KOHTBKTHAR MIDLGAKA "SMD_RCRECH Bx2.430.1" @
3kenopT 21 BLIrpy>eHa KONTBKTHAR MiowGAKE "SMD_RCRect1x0.8x0.15" [6)
IMpouedypa 2 BLITpY#€H2 KOHTEKTHAR M10WAAKA "SMD_RCReckxD.6x0.1" @
23 BLIPYeHa KOHTGKTHAR IOWAAKE "SMD_Rects.577x1.429 Off -0.05x0 autogenerate” @
24 BuIrpyKeHa KoHTaKTHaR nnolwaaKka "THT_Rnd0.8_Rnd2" @
25 Beirpyxena KOHTaKTHas niowaaka "THT_Rnd1.2_Rnd1.6" [6)
26 BLirpyxena KOHTaKTHas nnowaaka "THT_Rnd1_Rnd1.4" @
27 KomnoHeHT [K10-79] 3KcnopTposan @
28 KomnoHeHT [K53-68] 3KcnopTHposaH @
29 KomnowewT [1886BE71Y] skcnopTuposan [6)
30 KoMnomeHT [2M420A4] 3KcnopTHpoEaH @
a1 KomnoHeHT [P1-8MIT] 3kcriopTHposan @
32 KoMnoHenT [CHI392-8B121(3)-1] 3KcnopTuposak @
33 Kownowen [CHII347-10BM121(2)] skcnopTuposan [6)
3 Kownowen [CHI346-10BM121(2)-2] skcnopTupoean @
35 KomnoxeHT [PK386MM-T1-4/P-8000K-B] 3kcnopTiposan @
36 KomnoeHT [UMZ]14] skenopTuposa @
37 KomnoHeHT [BKH-1] 3KCnOpTHposaH [6)
38 KomnoweHT [MnaTa ynpasaeHis] 3kcnopTuposaH @
39 el B haiin "C:\Users\marty. MSK-AZ-046\D Delta Desig nanka\Nnara poC" @
40 Fotoso @
.
Df:ra”"”“’ (oo (@) Coobuennii (40) /A\ Mpeaynpexaenni (0) CoxpamiTs XypHan

Puc. 74 3asepweHue npouyedypb! 3kcriopma

MpumeyaHue! [locne 3aBeplleHWs npouecca MMMAopTa/akcnopta B OKHE
Mactepa C TMOMOLIBID KHOMOK, PacroOfiOXEHHbIX BHU3Y OKHa, MOXHO
OTUNBbTPOBATL COOBLLEHUS, @ TaKKe COXPaHUTb XKypHan no npoLeccy.

e 3Ha4yKoMm @ - «CoobleHne» o0b6O3HaYaeTca KHOMKa, BKYawwas wu
BbIKMo4atoLLas oTobpaxeHue 3anucemn 06 yCneLHo
NMNOPTMPOBAHHbIX/3KCMOPTUPOBAHHbIX 3NIEMEHTAX;

e 3HayKkoMm - «MpepynpexaeHne» ob6o3Ha4YaeTcsi KHOMKa, BKIHOYawoLllas u
BblkNovyatowasi otobpaxeHne npeaynpexaeHuini 0 BO3MOXHbIX OLIMOKax B
NMMNOPTUPYEMbIX/3KCMIOPTUPYEMbBIX NIEMEHTaX.

6.2.2 Akcnopt B P-CAD

Delta Design akcrnopTupyeT nNpOeKTHble [[aHHble B  dopmarax,
nogaepxunsaembix P-CAD:

e bann c onucaHmem cxembl B popmaTte SCH;
e dhann ¢ onucaHuem nnatbl B dopmate PCB.

MogpobHee cm. Pabora ¢ npoektom P-CAD.
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Mpumeyvanue! P-CAD - paspabotka «komnaHum Altium. KomnaHus
«OPEMEKC» He HeceT OTBETCTBEHHOCTWU 3a OTNMYAlOLLLEECHS UMW HemnorHoe
onucaHmne npouecca padoTbl CO CTOPOHHMM NPOAYKTOM. [JaHHbIN pasgen HocuT
MHGOPMATMBHBLIA XapakTep W Npu3BaH OOMNOSHUTL ONUcCaHWe npouecca
WHTEerpaumm BbllLeyKasaHHbIX CUCTEM.

6.2.3 OkcnopTt nnatbl B KOMIMAC-3D

Delta Design akcrnopTupyeT nNpOeKTHble [[aHHble B  dopmarax,
nogaepxunsaembix KOMIMAC-3D:

DF (cbannbl nnatbl n 6ubnuotekn B bopmartax *.brd n *.pro nnm *.emn u

*.emp);

e BOM (B doopmaTe *.csv).

MogpobHee cm. UnTerpaums ¢ KOMITAC-3D.

Mpumeyanue! KOMIMAC-3D — paspabotka komnaHum ACKOH. KomnaHus
«OPEMEKC» He HeceT OTBETCTBEHHOCTM 3a OThuM4YarloLleecss UM HemnornHoe
onucaHue npouecca paboTbl CO CTOPOHHUM NPOAYKTOM. [laHHbIA pa3gen Hocut
WHAOPMATMBHLIA XapaKTep W Mpu3BaH [LOMOMHWUTL ONucaHue npouecca
WHTEerpauuu BbilleyKa3aHHbIX CUCTEM.

6.2.4 3kcnopTt HeTnNUCTa

Ona B3anmogencteus u obmeHa paaHHbiMu mexay Delta Design un
CcTOpoHHUMN CAIP 3nekTpoHUKM B CUCTEME pearnvsoBaH 3KCMOPT CnucKa uenewn

(HeTnucT).

Mopopepxusatrotca crneaytowwme doopmMaTthl SKCNopTa HeTNucTa:

e keyin netlist (*.kyn);
e P-CAD netlist (*.net);

e tango netlist (*.net).

[lnsa akcnopTa cnucka coeguHeHnn npoekTa:

1.

Bbi3oBUTE KOHTEKCTHOE MEHK C BbIOpAHHOrO MpoekTa, BblibepuTe
«3kenopT» — «HeTnucr...»,cMm. Puc. 75.
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DeltaDesign

ﬁl‘lpoek‘n:l o
E o

WcKaTe B NpoekTax. el
ddBox-C1
ddCardReader Eﬁ

FPGA_IGLOD2 ¥ Buipesars Ctrl+X

SmartWatch {
Il Yaanuts Del

v

ApXvBMpOBaTL...

Kommytatop y
Mnata ynpaen 11 TepermeHosats F2
CkaHep CAN-E
UucppoBoii np

YacToTHbIi yC BoccTanoeaeHve NpoekTa...

kcnopt r B

W Y W oW W ow vy

CeoricTea Ctrl+Enter

4

Mpoekr Delta Design (DDC)...
Hetaucr...

P-CAD (SCH)...

P-CAD (PCB)...

DXF...

IDF...

KOMMAC-3D..

PDF..

Puc. 75 lMNepexod k akcriopmy Hemnucma npoekma

MpumeyaHue! B okHe «MacTep akcrnopTa HeTnucta» pekoMeHOyeTCs CHATb
donar B none «lponyctnte HeobA3aTenbHbIE LWarmn».

2. B none «Mmsa panna» HaxmmTe CUMBOS =, Puc. 76.

MacTtep 3kcnopTa HETAU

Wus daiina

Nponycrims HeofsaaTensHsie warh

XN _
a @ - Netlist

<< Hazap [anee > Toroso

opmar Hernera: | Keyin netlist (ke | -

Puc. 76 OkHO macmepa aKkcriopma Hemsaucma

3. B OokHe NpoBOAHMKAa BBEAMTE UMS SKCNopTMpyemMoro dhaiina v BblibepuTe

/7.

ONPEKTOPUIO AIA ero CoOXxpaHeHus, Puc.

ERncvex N



N

SN .
MpoekTbl DeltaDeS|gn

Coxpatetine X
4 | « Delta.. > Hosas nanka v O £ Mowck & Hosas nanka
Ynopssoumts ~ Hosas nanka B= o~ (7]
=] Msobpaxerna ™ Wma DNata vsmerenua Tun
b Mysbika
HeT 3/1eMeHTOB, YIOBNETEOPAIOUINX YENOBMAM NOUCKA.

“ O6vemHbe 06b1

I Pa6ounii cron

i£4 Windows (C)

EE © < >
Vs Gaiina: | ddBox-Cl| v
Tun gaiina: Keyin netlist (*.kyn) ~

Puc. 77 Bbibop dupekmopuu 05151 cOXpaHeHUs
¢hatna

4. B none «®dopmatr HeTnucta» W3 BbiNagalowero crnmcka
dopmar, cMm. Puc. 78. N HaxxmuTe «[aneey.

MacTtep skcnopTa HETAUC %Nm;

<< Hazap Danee >> Toroso

daiin Hua daina
®alin 0nA IKCIop \ddBox-C1.kyn =

opmaT HeTneTa:  Keyin netlist (k... ~
SkcnopT

Keyin netlist (-kyn)
®alin dns skcriopma

P-CAD netlist (.net)

Tango netlst (.net)

Nponycrims HeofsaaTensHsie warh

Puc. 78 Bbibop chopmama

Bblbepute

5. HaxxmuTte KHOMKy «3KCrnopTupoBaTth» AN 3arnycka npoLeaypbl aKcrnopTa

HeTnucTta, Puc. 79.
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S

MacTep 3KcrnopTta HeTaucTa %N;@

<< Hazap Janee >> FoToBO

Pann
‘Malin dns skcriopma

SkcnopT
®alin ans JKcmopl HacTpoiika napamMeTpoB MacTepa 3aBeplueHa.

[lnsi cTapTa npoueaypbl SKCNOPTa HAKMUTE KHOMKY "3KcnopTuposaTts”.

S

NponycriTe HeoBsaaTensHsle warh

Puc. 79 3anyck skcriopma Hemnucma

MacTep cooGLMT O 3aBepLUeHMM npouecca akcnopTta, Puc. 80.

MacTep 3KcrnopTta HeTaucra %m‘

<< Hasap Ranee roToso

Mlpouece 3KkcnopTa sasepuéH.

Paiin

Dadin dns axcnopma e @I
375 KOMNOHeHT "XS501" SKCROpTUPOBaH. @ |+

3kcnopT 376 KoMnoHeHT "PBD-16R" 3KCNOPTHPOBaH. @

®atin OnA KCHOP 377 KOMNOHeHT "XS400" 3KCNOPTUPOBEH. @
378 "ICA-501-006" @
379 KOMMOHEHT "XS101" SKCROpTUPOBaH. @
380 KoMnoHeHT "PBS-4" 3KCMopTHDOEaH, @
381 KoMnoHeHT "XVW400" 3KCNopTUpOBaH, [6G)
382 KoMnoHeHT "SMA Jack” 3kcnopTupoBan. @
383 KoMnoHeHT "R114" SKCROpTUPOBaH. @
384 KoMnoHeHT "R108" 3KCNOPTHPOBaH. @
385 KoMnoeHT "R111" 3KcNopTUpOBaH, [6G)
386 KoMnoHeHT "R113" 3KCNOPTUPOBAH. @
387 KomnoHeHT "R106" SKCROpTUPOBaH. @
388 KoMnoHeHT "R107" 3KCNOPTHPOBaH. @
389 KoMnoeHT "R110" 3KcNopTUPOBaH, [6G)
390 KoMnoHeHT "R112" 3KCNOPTUPOBAH. @
301 KomnoHeHT "R 0805 5%" 3KCMOpTHPOBaH. @
302 KoMnoHeHT "GB100" 3KcnopTHposaH. @
393 KoMnoeHT "CR2032" 3KcnopTHposaH. [6G)
304 KoMnoHeHT "VT400" SKCNOPTUPOBAH. @
395 "NPN SOT-23" @

TponycTuTs heobseatensHsie (@) coobuwennii (395) N\ Npenynpexcaeruii (0) CoxparuTs xypran

waru

Puc. 80 UHgpopmauus 06 akcriopme Hemucma

MpumeyaHue! [locne 3aBeplUeHWs Mpouecca MMMopTa/akcnopta B OKHe
Mactepa C TMOMOLLbLID KHOMOK, PacrofioXeHHbIX BHU3Y OKHA, MOXHO
OTUNbTpOBaTb COOOLLEHMS, a TakKkKe COXPaHUTb XKypHamn BbINOMHEHUS
akcnoprTa.
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e 3Ha4yKkoMm ®-«Coo6u4eHme» obo3HavyaeTca KHOMKa, BkoYawwas u
BbIKNOYaoLWasn oTobpaxeHne 3anuncen 06 yCneLHo
NMNOPTUPOBAHHbLIX/3KCMOPTUPOBAHHBIX 3IEMEHTAX;

I,
e 3HaykoMm £ - «[MpenynpexaeHne» obo3HavyaeTcsl KHomMka, BKIovarwlas wu
BblKMovaloLwas oTtobpaxeHue npenynpexaeHuin o BO3MOXHbLIX OLIMOKax B
NMMNOPTUPYEMbIX/3KCTIOPTUPYEMBIX ANIEMEHTAX.

6.2.5 JKCNopT NPOEKTHbIX AaHHbIX B obwme dopmaThbl

6.2.5.1 JkcnopTt npoekTta B PDF

6.2.5.1.1 3kcnopT cxembl npoekTta B PDF

[ns akcnopTa cxembl NpoekTa B popmate PDF:

1. BbI30BMTE KOHTEKCTHOE MEHIO C MPOEKTa, CXeMy KOTOPOro Heobxoanmo
Bbirpy3uTb B PDF cbopmart, Bbibepute «3kcnopt» — «PDF...», Puc. 81.

» ddBox-C1
N :r:: Cocras il ApxvBMpOBaT..

L Npaswna % Buipesats Ctrl+X

| fokymenTsl

Yaannuto Del

E7 R

OTUETHI w

Daiinsl

»

»

> Pacuétal M aka [C[1  [epevMeHOBETH F2

. 4

» \g BUBAMOTEKA 3kcnopt »  [58 Npoer Delta Design (DDC)..

4 FPGA_IGLOOZ Dev BoccTaHOBAEHNE NPOEKTa... Hetnmer..
> Smartiatrh (DK

%5 Caoiictea Ctrl+Enter P-CAD (SCH)...
P-CAD (PCB)...
DXF...
IDF...
KOMMAC-3D...
PDF...
ODB++..
Maiinel npowssoactea (GBR, DRL, IPC356A)...
Puc. 81 Bbi308 3Kcriopma cxeMbl € y3/1a npoekma

Mpumeuanue! Ecnv pegaktop Cxembl akTUBEH, TO BbI3OB 3KcropTa
@ cxembl npoekTta B popmaTte PDF BygeT Takke OOCTyneH:

e 113 rNaBHOro MeH nporpammbl «Pann» — «kenopt» — «PDF...»;

e 13 N1aBHOro MeHo nporpammel «[JokymeHTauua» — «Cxema B PDF...».

2. B none «®aunn» ykaxute OUPEKTOPUIO ONs COXPaHeHWa dpanna cxembl,

Puc. 82. Haxxmute L=, 1 B OKHE NPOBOAHMKA YKaXKUTE MECTO COXpaHEeHMUS
danna.
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. HaxxmuTe kHoMky

X

3ucnopt B PDF (cxema)

®aiin:

\ddBox-C1.pdf =

Bbi6Op CTpaHHL, ANs SKCnopTa: LiBeToBas cxema:
v v .
Light
v | By Cxema snexTpuueckan npHHUMNWANKHaS
v [3 meu

P [LonoNHUTENbHDIE NAPaMeTpbi:
Wi-Fi/Bluetooth OTKpbITL PDF chaiin nocne cosaaHms
GSM

v [ mputoutput
|8 cror pacumpera

INIENIRY

KoneepTuposaTs B PDF

Puc. 82 Bbibop Oupekmopuu coxpaHeHus Onsi
3KCropmupyemMbix cmpaHuy,

. B none «Bblbop cTpaHuy ans akcnopta» ycTaHoBUTe dnar psgoMm C

HaMMEHOBaAHMEM  NuCTa  cxembl/6noka, KoTopble Heob6xoamMmo
aKkcnopTuposaTtb, Puc. 83.

. B none «LlBeToBas cxema» BbibepuTE LIBETOBYHO CXEMY OTOOPaXKeHUS.

. JononHuTeneHble napameTpbl: yctaHoBuTe pnar B none «OTkpbiTb PDF

dann nocne cosgaHuay», ecnn HeobxoaMMo OTKpbITb dhann cpasy nocne
ero cosgaHus.

KoHBepTWpoBEaTL B PDF

CoBeT! [Ina npocmoTpa akcnoptupoBaHHbix B PDF dannos cxembl/mnaTtbl
pekoMeHgyeTcs mucnonb3oBatb Adobe Reader, B KOTOpOM MNogaepxmBaeTcs
HaBurauus n otobpaxeHue napaMeTpoB MPOEKTHbIX 3NIEMEHTOB (Hanpumep,
oTobpaxkeHne CBOMCTB KOMMOHEHTA).

6.2.5.1.2 3kcnopT nnaTtbl npoekTa B PDF

[nsa akcnopTta nnaTbel NpoekTa B popmate PDF:

1. BbI30BUTE KOHTEKCTHOE MEHI0 C nnatbl npoekTa, nnaTty KOToporo

Heobxogummo BbIrpy3nTb B PDF cdopmarte, Boibepute «3kcnopT B PDF...»,
Puc. 84.
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~ ddBox-C1 =
:r': Cocrae

[’f Mpasuna

v E‘ LoKyMeHTEI

[0 Oxema

=)

> 1‘ OTuETHI OTKpbLITE...

> & daiine Co3gats 4
P A
g Cnov un nepexoAHbie OTBEPCTUA...
B3 3DBua.
L”.i CozaaTk WaOBN0OH Ha OCHOEE NAATEL..
E} CozlaTh WaBNOH MPABKA U3 NN&TbL...
3kcnopT » 3kcnopT P-CAD (PCB)...
?ﬁ CsoiicTBa Ctrl+Enter DXF...
KOMIMAC-3D...
IDF...
PDF...
ODB++...

Dainel nporssoactea (GBR, DRL, IPC356A)...

Puc. 84 Bbi3os skcriopma rnamel rnpoekma

2. B none «®ann» ykaxute ONPEKTOPUID AN COXpaHeHua danna nnatbl,
Puc. 85. Haxxmnte L=, 1 B OKHE NPOBOAHMKA YKaXKUTE MECTO COXpaHEeHMUS
danna.

3kcnopt B PDF (nnara) x
©aiin:
\ddBox-C1_PCB.pdf =
Buibop croés gns aKcnopra: LiseToBas cxema:
Croit 4 Light -
v [@] ddBox-c1 -
v
@ sueror Y
v @) AssemsLy_ToP
@ SOLDERMASK_TOP OTkpuTe PDF daiin nocne cosaanus
@ SOLDERPASTE_TOP BCe CNIOM Ha OfHOil CTpaHuLe
@ SIGNAL_TOP ‘DKCNOPT PErHOHOB CHIHANEHLIX CNOEE
@ SIGNAL BOTTOM

v
@) sOLDERPASTE BOTTOM Korryp nnarel

@) SOLDERMASK_BOTTOM
@) AssemeLY_sBoTTOM

v KoneepTuposaTe B FDF
=

Puc. 85 Bbibop dupekmopuu coxpaHeHusi Orsi
3KCMopmMupyeMbix Cri0es

3. B none «Bblbop cnoés gnsi akcnoprta» ycTaHoBuTe pnarn psgom C
Ha3BaHUAMM CIOEB NaTbl, KOTOPblE HEOBXOOMMO AKCMOPTUPOBATD.
4. B none «LiBeTtoBas cxema» BblbepuTe LIBETOBYH CXEMY OTOBpaXXeHus.

5. dononHutenbHble NapamMeTpbl:
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e YctaHoBuTte hnar B none «OTkpblTe PDF dann nocne cosgaHusay, ecnu
Heob6xo4MMO OTKPbITb (harn cpasy nocrne ero co3aaHus.

e YcTaHoBuTe dnar B none «Bce cnom Ha oOOHOWM CTpaHuUE», ecnu
HeobXxoaUMO BbIrpy3nTb BCE CIOWU NiaThl HA OAHY CTPaHULLy.

e YcTaHoBuTe doriar B nosie «AKCNOPT PErMOHOB CUrHarNbHbIX CIOEBY», ecnn
Heo6Xo04MMO BbIrPYy3UTb PErMOHbI.

e YcTaHoBuTe donar B none «KoHTyp nnatbl», ecnn Heobxoammo oTobpasuTb
KOHTYp NnaTtbl B JOKYMEHTaXx.

KoneepTupoeaTs 8 FDF

6. Haxkmute KHOMKy

WA, Coset! [Ina npocmoTtpa akcnoptupoBaHHbiX B PDF cbannoB cxembl/nnathbl

_O_ pekomeHayetca ucnonb3oBaTb Adobe Reader, B koTopoMm nogaepxmBaeTtca

2% HaBuraumsa n otobpaxeHwe napameTpoB MNPOEKTHbIX 3NIEMEHTOB (Hanpumep,
- oToGpaXKeHne CBOMCTB KOMMOHEHTA).

6.2.5.2 3kcnopt B IDF

Delta Design nopaoepxwnsaet akcrnopT 3D-mogenu nnaTtbl B COOTBETCTBUM CO
ctaHgaptom IDF 3.0.

[na akcnopTta 3D-mogenu nnatbl:

1. Bbl30BUTE KOHTEKCTHOE MEHIO C y3na nnatbl npoekta — «3JkcnopT IDF...»,

» fou i
YacToTHbIi yennuTe ST @ [poekr Delta Design (DDC)..

FQ npoexrsi o T
B O
el
» ddBox-C1 -
> ddCardReader
"
> FPGA_IGLOOZ Devk ¢ ApPXMBAPOBATS..
> Smartwatch (DKM % puipesars Ctrl+X
> KommyTatop ynpas.
Il Yaanute Del
> Mnata ynpaeneHua
> Crawep CAN-bus | 1 TMepenmerosats F2
» Uucppoeoii npeobpi
>
>

YacTaTHsli yennuTe BocctaHoBAEHKME NpoekTa... Hetawmcr...
2.3 CeoicTEa Ctrl+Enter P-CAD (SCH]...
P-CAD (PCB)...
DXF...
IDF...
KOMMAC-3D...
PDF...
ODB++..
(ainel npowssoactsa (GBR, DRL, IPC356A)...
Puc. 86 Bbizos skcriopma IDF ¢ y3na nnamsi npoekma

encevex .
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Mpu oOTKpbITOM pefakTope nnaTtbl NpoekTa Bbi30B 3kcnopTta IDF Takke
OOCTYyNeH W3 rfaBHOrO MeHI0 nporpammbl, pasgen «®aumn» — «3IKCnopT» —
«IDF...», Puc. 87.

Qain
Cozaats 3
OTkpbITE 4
B CoxpannTe Ctrl+S
B Coxpanum ece
CoXpaHWTb Kak... 4
@ MeuaTs Cirl+P
Hmnopt 3
Skcnopt » [§§ BEw6nmoteka Delta Design (DDL)..
PesepsHOe KONUpOBaHue » | [5§ Mpoexr Delta Design (DDC)..
Mocneaxue dains » B Cranaaptel Delta Design (DDS)...
Cems N Hetancr...
Hacrpofikm.. P-CAD (PCB)...
3aBeplmTs paboty Alt+F4 DXF..
IDF...
PDF...
FST (TopoR)...
KOMMAC-3D..
ODB++..

(Marinel npowssoactsa (GBR, DRL, IPC356A)...
Puc. 87 Bbizos akcriopma IDF u3 enagHo2o MeHo

2. B okHe «3kcnopT nevatHon nnatel B IDF» 3agante napameTtpbl aAns
akcnopTa, cMm. Puc. 88:

DKCNOPT NeyaTHoH nnatel B IDF X

KaTanor Bbirpyzxn

JvpekTopna:™ \ddCardReader =

WmA daiina nnate:*  ddCardReader.brd

Wma daiina Gubnuwotekn:®  ddCardReader.pro

Hacrpoiiku cozgauns daiinos EANHULbI H2IMEepeHns

BbICOTa KOMNOHEHTOE MO YMONUYEHNH: 2 - ® MM MIn

BLIFPYKETE MOHTEKHBIE OTBEDCTHA: v

Brirpyxats oTEEpCTHA n2 crekoe KI: vi Pacwmpenns daiinos
BLIrPYKETE NEDEX0AHLIE OTBEDCTHA: v D) S o
BLIFPYKETE PEMNOHEI SANPETE PaSMELLEHNA KOMTOHEHTOB: v emn emp

Puc. 88 Hacmpolika napamempos 3kcriopma

enaevex
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e B none «KaTtanor BbIrpy3kn» YyKaxuTe AOUPEKTOPUD AN COXPaHEeHUs
hanna, HaXmuMTe L= U B OKHE MNpOBOAHMKA BblbepuTe ANPEKTOPMUIO.
YKkaxuTe umeHa anga annos ¢ AaHHbIMK MO nnate n GubnuoTeke.

e B none «Hactponku cosgaHuna annoB» BBeOUTE MapameTpbl BbICOTbI
KOMMOHEHTOB. YcCTaHoBUTE dniarm B NONA psgoM C HauMeHOBaHWEM
00beKToB nnaTtbl, KOTOPblE HEOBXOANUMO BbIPY3UTb.

e B none «EanHuuUbl n3mepeHus» BbIbEpUTE, B KaKUX eanHULIAX U3MEPEeHUs
OCYLLECTBUTb BbIFPY3KY.

e B none «Pacwupenuna dannos» BblIbepuTe Hy)XHOE pacluMpeHne ans
3KCnopTupyemMbix qoannos.

3. Haxmute «3kcnopT».

B naHenb «XypHanbl» ©OygeT BbiBegeHa WuWHGopmauusi O npouecce
aKcnopTa.

6.2.5.3 Jkcnopt B DXF

Delta Design noggepxuBaeT 3KCNopT rpaduyeckon uHpopmaumm B
dopmate *.DXF.

[nsa akcnopTta nevyaTtHom nnatbl B opmaTe DXF:

1. BbI30BUTE KOHTEKCTHOE MEHIO C y3ra MpoeKkTa, Bblbepute «IKCnopT» —
«DXF» vnun ¢ y3na nnatbl npoekrta, Bblbepute «3kcnopt DXF...», cwm.
Puc. 89.

@ Npoexter

B co

BCE MFOEKTE!

Mpwnepes

culx

Del

® Mpoexr Delta Design (DDC)
HOBNEHUE NPOeKTa. Hertaucr..

P-CAD (SCH

CtrisEnter P-CAD (PCB).

DXF..

IDF o o
¥ Cooncrea Cul+Enter KOMMAC-3D...

KOMMAC-3D..

PDF... POF.

ODB++ 0DB++

Daiinel npoussoactea (GBR, DRL, IPC356A) ®aiins npoussoacTaa (GBR, DR, IPCIS6A

Puc. 89 Bbi308 akcriopma u3 KOHMeKCMHO20 MEH!0

lNpn OTKPbITOM pefakTope nnaTbl Npoekrta BbI30B akcrnopTa DXF Takke
AOCTYNEH M3 rMaBHOro MeHI0 nporpammbl, pasgen «dPann» — «3kcnopT» — «DXFy,
cm. Puc. 90.
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Qain
Cozaate

OTKpbITE

m

CoXpaHWTL BCE

CoXpaHnTb KaK...

@

MeuaTe

Wmnopt

3kcnopt

PesepsHoe konvpoBaHue
MocneaHue dains

CeTb

Hacrpoiikun...

3aBeplUTL padoTy

Ctrl+P

4 FE@; buenuoteka Delta Design (DDL)...

3 {E‘E‘; Mpoexr Delta Design (DDC)...
Cranaaptel Delta Design (DDS)...
» Hetancr...

P-CAD (PCB)...
Alt+F4 e

IDF...

PDF...

FST (TopoR)...

KOMMAC-3D...

Puc. 90 Bbi308 akcriopma u3 251a8H020 MEeHH

2. B okHe «B3kcnopt cannos B DXF» 3agante napameTpbl

cMm. Puc. 91:

AkcnopT daiinos B DXF

COXpaHUTL Ha AWCK

MyTh:* ddBox-Cl.dxf
DXF
SKCNOPT 0TBEPCTHA = | Cnou

(O Ha oTnenkHwii cnoii

(@ Ha cnou nepexoabix oTBEpCTHi

EOQNHULEI M3MEpPeHUs
O Awime
@ MunnuMeTpel

~ | CKpyrneHWe KOHLIOB TPEKOB M ayr

kkk&&&&&&&&kkfk

SILK_TOP

ASSEMBLY_TOP
SOLDERMASK_TOP
SOLDERPASTE_TOP
SIGNAL_TOP
SIGNAL_BOTTOM
SOLDERPASTE_BOTTOM
SOLDERMASK_BOTTOM
ASSEMBLY_BOTTOM
SILK_BOTTOM
PLACEMENT_OUTLINE_TOP
PLACEMENT_OUTLINE_BOTTOM
BOARD_OUTLINE
THROUGHREGION

LABEL

DOCUMENTUM

GLUE

Puc. 91 Hacmpolika napamempos 3kcriopma

Ansa aKcnopTa,

3anycTuTb

enevex

63



D DeltaDesign

MpoekTbl

MpumeyaHue! Bepcus Brirpyxaemoro DXF dpanna - AutoCad 2018.

e B none «lyTb» ykaxnte OMpekTopuio A coxpaHeHna ganna.

e B none «3kcnopT oTBepcTun» yctaHoBuTe cpnar, ecnm HeobxoaMmo
BbIrPY31Tb AaHHble, a Takke Bblibepnte cnocob BbIrPY3KM.

Mpn BbIGOpPEe BapmaHTa «Ha oTgenbHbIM crony nocne npeobpasoBaHust B
dopmaTt .dxf gns orBepctum b6yget cosgaH otaenbHbi cnon - Drill (A). Beibop
BapuaHTa «Ha crnou nepexogHblXx OTBEpPCTUA» pacnonaraeT OTBEpPCTUS Ha
9KCNOPTMPOBAHHbIX CUrHanbHbIX crosix (b), cm. Puc. 92.

Puc. 92 Criocobebl 8bizpysku omeepcmull

¢ B none «EguHunLbl namepeHns» BbibepuTe eanHULbl U3MEpPEHUS.

e B none «Cnou» yctaHoBute dnar psgomM C HaMMeHOBaHMEM CrIOEB,
KOTOpble HEOBXOAMMO BbIrPY3UTb.

e B none «CkpyrneHne KOHLOB TpeKkoB W Oyr» ycTaHOBUTe pnar, ecnu
HeobxogmMmo obecnevnTb CKpyrneHue KOHLOB TPeKkoB W Ayr Ans
3KCNOPTUPOBAHHbIX AaHHbIX, cM. Puc. 93.

cRcNMEX
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Puc. 93 lNpumep omobpaxkeHuUs1 KOHUa mpeka

3. Haxkmute KHOMKy «3anycTuTby.

B naHenb «XypHanbl» ©OygeT BbiBegeHa WuWHGopmauusi O npouecce
aKcnopTa.

7 O6HOBMNEeHWe KOMMOHEHTOB NPoeKTa

7.1 Obwue cBegeHnsa o6 OOHOBNEHNUN KOMNOHEHTOB

Pabota ¢ npoektom npegnonaraet WUCNonNbL3oBaHMe OUMBNMOTEYHbIX
KOMnoHeHTOB. [locne «nonagaHus» OGMBGNMOTEYHOro KOMMOHEHTa B MPOEKT, BCe
AaHHble N0 KOMMOHEHTY KOMUPYKTCS B MPOEKT BMECTe C HUM. WM3meHeHus,
BHECEHHble B OMONMOTEYHbLIN KOMMOHEHT, aBTOMATU4YECKM He OoTpaxalTcs B
NPOEKTHOM KOMMOHEHTe. [Nns CUHXPOHU3AUUN N3MEHEHW peannu3oBaH MeXaHW3m
0BHOBNEHNS KOMMOHEHTOB.

B Delta Design o6HOBReHne KOMMOHEHTOB B NPOEKTE BO3MOXHO C NOMOLLbIO:
e OBHOBNEHNA KOMMOHEHTOB MO OQHOMY;

e OB6HOBNEHUSA rpynnbl KOMIMOHEHTOB.

Mcnonb3oBaTb rpynnoBoe OOHOBREHME KOMMOHEHTOB YyAobOHee, 4eMm
0BOHOBNATL KOMMOHEHTLI No ogHomy. OaHako, ecnn YO kOMMNOHeHTa Obifno CUMBbHO
N3MEHEeHO, TO 4epe3 TrpynnoBoe OOHOBNEHNE W3MEHEHUS CUHXPOHU3NPOBATL
HEeBO3MOXHO. K WM3MeHeHMsiM, KOTOopble MOryT npensaTcTBOBaTb OOGHOBNEHWIO
KOMTMOHEHTa B paMKax rpynnoBoro 06HOBMNeHMsl, OTHOCATCS:

¢ /IaMeHeHne Konu4ecTBa CeKkLun;
¢ /IameHeHne nonoxeHmsa sbieoaosB Ha Y O;

¢ /IameHeHne konn4yecTtBa BbiBoAoB Ha Y[ O.

Kpome HenocpeacTBEHHOrO OOHOBIEHUS KOMMOHEHTa, Yy HEero MOXHO
3aMeHUTb paguogeTtanb (Moandmkaumioo, OTNMYAIOLWLYCS 3HAYEeHUEM Kakon-nmbo
xapaktepuctukn). Paguogetann KOMMOHEHTa MOryT OTnM4aTbCs MOCagoYHbIM
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MECTOM (KOPMYyCHbIM MCMNoSiHeHWEM). Torga, ecriv KOMMOHEHT YXe pasMelleH Ha
nnarte, n AN HEro 3ameHsAT paguoaetans (Ha Ty, Yy KOTOpPOW Apyroe nocazoyHoe
MeCTO), TO HOBOE Nocago4yHOEe MeCTO MOXeT BbiTb pasMeLLeHO HEKOPPEKTHO.

3

U4
_O_ CoBet! PekomeHaoyeTcs Bcerga nNpoBepsiTb  Nnaty nocre  3ameHbl
+%'~  papuopetanen (ecnv npu aTomMm U3MeHsIETCA NOCag04HOE MECTO KOMMOHEHTA).
v

7.2 OBbHOBNEeHue KOMMNOHEHTOB Ha cXeMe

Ecnn B 6UGNMOTEYHbIN KOMMOHEHT OblfIM BHECEHbI U3BMEHEHUS, TO Ha CXeme
B KOHTEKCTHOM MEHI0, BbI3BAHHOM C KOMMOHeHTa, OyaeT [OCTyneH MyHKT
«lepepasmecTnuTb KOMMNOHEHT», CM. Puc. 94.

V3

QOTKNHOUMTE BbIBOA(BI)
— Haiitn noxoxwe...

MNepepa3mecTuTb KOMMNOHEHT

Q

3aMeHUTL PaanoAeTaNb/KOMMOHEHT..,

SreereslonLiediEsac. Ry Wameruts YIO

MokasaTs B MeHeAXepe NpoexkTa

MokasaTb KOMNOHEHT B GUGAMOTEKE

Puc. 94 O6HosreHue KOMMIOHeHmMa U3 KOHMEeKCMHO20 MEHIO
(01159 06HOBIEHUST KOMITOHEHMO8 10 OOHOMY)

Ecnn B KOMNOHEHT B Onbnunoteke He ObiNM BHECEHBI MBMEHEHUSI NO CEKLMAM
n/vnn BbIBOJAM, TO Ha CXeMe TMOoNoXeHne KOMMOHEeHTa W LEeNnoCTHOCTb Lenen
nameHeHol He OyayT, cm. Puc. 95. Ecnn BHeceHHble W3MEHeHUs 3aTparmBanu
BbIBOAblI M KONIMYECTBO CEKLMN, KOMMNOHEHT HEOOX0AMMO nepepasmMecTuTb 3aHOBO.
Cuctema COXpaHUT UENIOCTHOCTb Uenen, C KOTOpbiMM He Obinn npou3BeaeHbl
HUKaKne OencTBuUS.
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. :. .......... : ...... OTKAOUNTL BbIBOA(bI)

! ! HaiATih noxoxve...

b Y -

E : : S MNepepasmecTuTb KOMNOHEHT

o

e ——————— 'f ...... 3aMeHUTb PaavoAETaNb/KOMNOHEHT...

o

'l : W3meHnTs YTO

| B P

o [} MokasaTs 8 MEHEAXEPE NPOEKTa

i '

H : ' § Nokasare komnoHeHT B GUBAMOTEKE

e —— ——

E : : WHcTpymeHTsI 4

o

e s lpaguka >
Puc. 95 O6bHosneHue u nepepasmeuweHUEe KOMITOHEHMO8

npu oGHOBMEHMM KOMMOHEHTaA OHO BygeT ybpaHo ¢ nnaTtbl U oTOOpasnTCs B

i BaxHo! Ecnn nocagoyHoe MecTo KOMNOHeHTa 6biNo pasMmeLLeHo Ha nnaTe, TO

CMUCKe HepasMelleHHbIX MnocafoyHblX MecT B yane «[lnata» naHenu
«MeHepxep npoekTar.

7.2.1 pynnoBoe 0GHOBMEHNe KOMMNOHEHTOB

rpyI'II'IOBOG obHoBneHne KOMMNOHEHTOB BbINOJTHAETCA C NMOMOLLbIO

UHCTpyMeHTa «OGHOBNEHNe

KOMMNOHEHTOB...», pPacrnoJyioXXeHHoro B pasagene

«MHCTpYyMeHTbI» rmaBHoOro meHto, Puc. 96.

WHcTpyMeHTBI

23]
&

=

&
8

&

+
pr
¥

Mposepka cxemsl (ERC)

OBHOBNEHME KOMMOHEHTOB...

0bHoeneHKe YTO NOpToOB U3 CTaHAapTOB

BKIHOUMTE PEXMM PEAAKTUPOBAHWA WTamna
MepeHymepoBaTh KOMNOHEHTbI

Maccosoe nepevMeHoBaHKe uened

MoaceeTuTs

Mouck 06beKToE Ctrl+F
CTaTUCTVKa NPOEKTa...

WsmepwTb pacctoanve

Mepexectn M

Puc. 96 Bbi3os okHa « ObHo8/1eHuUe

MpumeyvaHue! Bbizo
CXeMbl UNn NNaTbl NpoeKTa.

KOMINOHEeHmMo8»

B [OaHHOrNo OKHa BO3MOXEeH Tpn akKTMBHOM [OOKYMEHTEe

O6wwmn Bng okHa 0OGHOBNEHUS KOMMOHEHTOB NpeacTaBrieH Ha Puc. 97.
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'OGHOB/IEHHE KOMIIOHEHTOB x

L\ ECTE VEEHEHHLIE KOMMOHERTES (4) MoKazLIBaTL TONLKO M3MEHEHHbIE

O6oanHaqeHne Komnoxext Pagnogetane [lata e npoexTe Aata e Gubanoteke
@ cio C 0603 C_0603 X5R 2,2 Mk® 10 B 21.01.2019 9:55:17 21.01.2019 9:55:17 &
@ cu C 0603 C_0603 X5R 4,7 Mk® 10 B 21.01.2019 9:55:17 21.01.2019 9:55:17
@ c12 C 0603 C_0603 X7R 100 v 25 B 21.01.2019 9:55:17 21.01.2019 9:55:17
DAl LP3985 LP3985IM5-3.3 28.05.2020 23:29:04 07.06.2023 14:33:39

DD1 STM32F103Rx STM32FL03RC
HLL KPT-1608 KPT-16085GC
R1 R 0603 5%

22.01.2019 13:24:25 22.01.2018 13:24:25
29.04.2020 14:50:46 29.04.2020 14:50:46

R_0603 100 kOM £5 % 21.01.2019 11:33:09 21.01.2019 11:33:09

R2 R 0603 5% R_0603 100 KOM £5 % 21.01.2019 11:33:09 21.01.2019 11:33:09

R3 R 0603 5% R_0603 200 Om 15 % 21.01.2019 11:33:09 21.01.2019 11:33:09

PO EPOOOP ® -
2

R 0603 5% R_0603 1 kOm +5 % 21.01.2019 11:33:09 21.01.2019 11:33:09
VD1 USBLC6-2 USBLCE-25C6 28.05.2020 23:29:30 30.04.2020 15:42:18
X1 Test Point TestPoint Imm 21.01.2019 11:57:58 21.01.2018 11:57:58
X2 Test Point TestPoint 1mm 21.01.2019 11:57:58 21.01.2019 11:57:58
x3 Test Point TestPoint 1mm 21.01.2019 11:57:58 21.01.2019 11:57:58
X4 Test Point TestPoint 1mm 21.01.2019 11:57:58 21.01.2019 11:57:58 =
OBHOBMTL OTMEUEHHEIZ KOMMIOHEHTE! ‘ 3BKPLITL

Puc. 97 OkHo « ObHO8/1eHUE KOMIMOHEHIMO8»

B nOaHHOM oOkHe oToOpaxeHbl BCe KOMMOHEeHTbl npoekta. OKHO
npeacraBneHo B Buae Tabnuubl, rge B KaXaoW W3 KOMOHOK OToOpaxeHa
MHpopMaUUsa NO KOMMNOHEHTY. MIHpopmMauna B KONOHKax MoOXeT ObITb HAacTpoeHa U
oTcopTupoBaHa. Tabnuua cogepXxuT cnegyrowime cTtonobubi:

e O60o3HayeHne — nosuuymoHHoe o6o3HayYeHMe KOMMOHeHTa (C y4eToM
YPOBHS! BITOXXEHHOCTU B CXEMOTEXHUYECKne Brokun);

e KOMMNOHEHT — UMSI KOMIMOHEHTAa B bubnnoTteke;

e Pagnopgetane — 3HayeHune atpubyta «Paguogetanb» (ons anemeHTa
cxembl);

e [laTa B npoekTe — garta, Korga gaHHble O KOMIMOHEHTEe Obinn 3arpy>xeHbl B
NPOEKT,

e [1aTa B Gubnuoteke — aarta, korga KOMMOHEHT Oblfl MU3BMEHEH N COXPAHEH B
oubnuoTeke.

B BepxHen YacTu okHa oTobpaxkaeTca UHopMaums O TeKyLeM COCTOSIHUM
KOMMOHEHTOB, 3arpy>XeHHbIX B NPOEKT, cM. Puc. 98.

O6HOBNEHHEe KOMNOHEHTOB X

— !\ ECTb M3MeHeHHble KOMNOHeHTbI (4)

MOKa3bIBaTb TONLKO U3MEHEHHbIe

06ozHaueHne KOMNOHEeHT Paawopetans Jarta B npoekte Aata B bubnuoTexe
& cC10 C 0603 C_0603 X5R 2,2 Mx® 10 B 21.01.2019 9:55:17 21.01.2019 9:55:17
@ c1 C 0603 C_0603 X5R 4,7 mxk® 10 B 21.01.2019 9:55:17 21.01.2019 9:55:17
@ c12 C 0603 C_0603 X7R 100 H® 25 B 21.01.2019 9:55:17 21.01.2019 9:55:17

Puc. 98 Cmpoka omobpaskeHusi COCmOosIHUSI KOMITOHEHMO8 8 MPOoeKme

[nsi oToBpaxeHnst AOCTYNHbI ABa COCTOSHUS:
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e «BCe KOMMOHEHTbI aKTyanbHbI», 3Ha4YoKk & B npoekTe OTCYTCTBYIOT
KOMMOHEHTbI, KOTOpbIe ObINIM N3MEHeHbI B BubnunoTeke;

'
e «KECTb M3MEHEHHblE KOMMOHEHTbI», 3HA4OK +\, B MpOeKTe MMetoTcs
KOMMOHEHTbI, KOTOpble OblIM M3MeHeHbl B ©Oumbnmnoteke. B ckobkax
yKa3blBaeTCHA KONMYECTBO KOMMNOHEHTOB, KOTOPble HE06X0AMMO OOHOBUTD.

B naHHOM OKHe Ans KaXXaoro KOMMOHEHTa BO3MOXHO OTOOpaXkeHne Tpex ero
COCTOSAHUN:

e «[laHHble KOMMOHEHTa akTyasnbHbl», 0603HA4YaeTCa 3Ha4YKOM «@y
AaHHble NO KOMMOHEHTamM B OMONMOTEKE M B NPOEKTE COBMAdaloT,
obHoBMEeHWe He TpebyeTcs;

e «TpebyeTca OGHOBMEHWEe KOMMOHEHTa», 0603HA4YaeTCA 3HAYKOM « £ty -
AaHHble MO KOMMOHEeHTaM B TMpoeKkTe ycTapenu u TpebyeTca ux
CUHXPOHM3aUus ¢ bubnmoTekown;

e «OBHOBNEHME HEBO3MOXHO», OOO3Ha4aeTcss 3Hadkom «:» - YIO
KOMMOHEHTa ObINO CUNBHO M3MEHEHO (M3MEHEHO KONMYECTBO CEKLUN
n/vwnn BbLIBOAOB, MNOSIOXEHME BbIBOOOB), TpebyeTcs nepepasmelleHune
KOMMOHEHTAa, rpyrnnoBoe 06HOBMNEHNE HEBO3MOXHO.

B HmwkHenm u4actm okHa oTobpaxaeTcs KOMMEHTapunm OTHOCUTENbHO
N3MEHEHHbIX AaHHbIX BbIOPaHHOro KOMMNOHEHTAa, Hanpumep, cMm. Puc. 99.

C10 C 0603 C_0603 X5R 2,2 mx® 10 B 21.01.2019 9:55:17 21.01.2019 9:55:17
C11 C 0603 C_0603 X5R 4,7 mx® 10 B 21.01.2019 9:55:17 21.01.2019 9:55:17

e e

Cc12 C o603 C_0603 X7R 100 v 25 B 21.01.2019 9:55:17 21.01.2019 9:55:17
=
& DDl STM32F103Rx STM32F103RC 22.01.2019 13:24:25 22.01.2019 13:24:25
A HLL KPT-1608 KPT-16085GC 29.04.2020 14:50:46 29.04.2020 14:50:46

v

Wamenunca ausaitn: (Yro)
M3mMeHeHo NonoxeHue BblBofa #1 B KoMnoHeHTe [ P3985]!

| OBHOBHTE OTHMEUEHHEIE KOMNOHEHTEI | 38KpEITh

Puc. 99 OmobpasxeHue uHghopmayuu rno UsMeHeHHbIM daHHbIM
8bI6paHHO20 KOMIMOHeHMa

[nsa BbInofHEHMA rpynnoBoro 0OHOBEHNS KOMNOHEHTOB B NPOEKTE:

1. Boibepute  nyHkT  «OBHOBNEHWE  KOMMOHEHTOB...» B  pasgene
«WHcTpymeHTbI», Puc. 100.
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WHCTpYMEHTbI

@ MNMpoeepka cxemsbl (ERC)

'f_é OBHOENEHUE KOMMOHEHTOB...
O6Hoenexme YO NopTos U3 CTaHAapTos

Braroumts PeXWM DefaKTMPOBaHMA WTamMna

e

HE  Nepenymeposats komnoHeHTs!
Maccosoe nepevmeHoBaHVe Lenei
£ Moacsetwms
63 Mouck o6vextos Ctrl+F
all  Cratvcivika npoekTa..
% Wsmepurts paccTostme

4
+3+ Tepenectn M

Puc. 100 Bbi3zo8 hyHKYUU
epynnoso2o obHoeseHus
KOMIMOHEHMOo8

2. BblbpaTb KOMMNOHEHTBI, KOTOPbIE HEOBXOANMO OBHOBUTL, YCTAaHOBMB chnar
B none psigoOM C HaMMEHOBAHWEM KOMMOHEHTAa (MO yMOMYaHuio cuctema
aBTOMaTU4ECKM OTMeYaeT pnarom BCe KOMMOHEHTbl B MNPOEKTe, Ans
KOTOPbIX BO3MOXHO BbINOMHUTL Npouenypy aBsToobHoBneHus), Puc. 101.
B okHe p[ocTynHO oTunbTpoBaTb ANA NPeACTaBNEeHUs TONbKO Te
KOMMOHEHTbI, KOTOPblIE BO3MOXXHO OOHOBUTb, A4Sl 3TOro yctaHoBuTe donar
B none «lloka3biBaTb TONbKO MU3BMEHEHHbIEY.

06HOBNEHHE KOMNOHEHTOB l X
|\\ ECTb H3MEHEHHLIE KOMNOHEHTHI (3)
G V' MNoKa3bIBaTL TONBKO U3MEHEHHBIE
0603Ha4eHHe AsTO KomnoHeHT PagwogeTtanb [ata B npoexTe [ata B 6ubnuoteke
& M KPT-1608 KPT-16085GC 29.04.2020 14:50:46 | 29.04.2020 14:50:46 R

A\ XP1 v USB-A-PCB USB-A-PCB 28.05.2020 23:34:39  07.06.2023 14:35:29
/A X51 v TFP0S-2-128 TFP09-2-12B 02.09.2022 12:55:04  02.09.2022 12:55:04

Puc. 101 Bbizog chunbmpayuu mosibKo U3MEeHEHHbIX KOMIMOHEHMO8 rpoexkma

3. Haxxmute kHOMKy «OBGHOBUTb OTMEYEHHbIE KOMMOHEHTbI» W A0XAUTECH
OKOHYaHWA onepawuu.

B cnyyae Korga no KOMMOHEHTaM Heobxoanmo aKTyanm3npoBaTb

nHpopmauuio, a rpynnoBoMy OOHOBIEHMIO OHW He noanexat, cnegyet 0B6HOBUTb
TakMme KOMMOHEeHTbl no ogHomy. [logpobHee cm. pasgen O6uwime cBegeHus 06
0OHOBIIEHUM KOMMOHEHTOB.

i

I'Ipumeqal-wle! Ecnn obHoBRsieMble KOMMOHEHTHI pa3mMmeLlleHbl Ha nmnatbl N K UX
KOHTAKTHbIM MowaakaM Mnocago4HbiIX MeECT nNOoAKIMKoYEHblI TpPEeKn, nocre
BbIMOJTHEHUA obHoBMeHNs KOMMNOHEHTOB Heobxoanmo npoBEPUTb
KOPPEKTHOCTb obHoBNEHUSA Nnocago4HbIX MECT U NOAKITKYEHNA TPEKOB.
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8 lpocMOoTp CTaTUCTUKMN NPOEKTa

C nomoulblo MHCTpyMeHTa «CTaTuCTMKa MpoeKTa» MOXHO MOfy4YuTb Takue
JaHHble Kak. KONMUYECTBO pa3MeLLUEHHbIX KOMMOHEHTOB M3 obulero u4ucna,
CYMMapHyl0 ONMHY TPEKoB B MpOeKTe, nrowadb nnaTbl, CyMMapHyl nnoliaab
pa3MeLLeHHbIX KOMMOHEHTOB, OCTaBLLYKCS MOMNE3HY Nowaab nnatbl, CyMMapHYH
nnowiaab HepasMeLleHHbIX KOMMOHEHTOB, Mnowiadb MeTannusauuu, obllee
KOJNIMYECTBO KOMMOHEHTOB, Lenen, LWnH U T.M.

Bbi3oB OKHa MpocCMOTpa CTAaTUCTUKM MPOEKTa OCYLIECTBNSETCS Yepes
rMmaBHOE MEHIO.

MpumeyaHue! [1ns BbI30OBa AAHHOMO MHCTPYMEHTA OKHO CXEeMbl WU nnaTthbl
npoekTa AOMKHO BbITb aKTUBHbBIM.

[ns BbI30Ba OKHa CTaTUCTUKKN MpOeKTa:
1. OTkponTe B paboyen obnactu cxemy nnv nnaTy.

2. B rnaBHOM MeHO nepenante B pasgen «MHCTpyMeHTbl» U Bblibepute
NyHKT « CTaTUCTMKa npoekTa...», Puc. 102.

WHcTpyMeHTBI
@ Mposepka cxemsl (ERC)
{(x OBHOBAEHWE KOMMOHEHTOB...

0bHoeneHKe YTO NOpToOB U3 CTaHAapTOB

e

Brnoumts PEXWM peAakTMPOBaHWA WTamMna

MepeHymepoBaTh KOMNOHEHTbI

=z

Maccosoe nepevMeHoBaHKe uened

MoaceeTuTs

&

Mouck 06beKToE Ctrl+F

E

CTaTMCTMKa NPOeKTa...

g

W3mepnTh paccToRHne

Puc. 102 Bbi308 okHa crmamucmuku
rnpoekma

OkHO cTaTUCTUKM NpeacTaBneHo Ha puc. Puc. 103.
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CrathcTika npoekra ddCardReader

Obwan Lenn

>
>
>

Hernucr
PafuofeTanm
Cxema
Neuarnas nnata ddCardReader
CHIHANLHLIX CNOES
OnopHex cnoés
v PasMeLLero KOMNOHEHTOB
Ha cropore TOP
Ha cTopoke BOTTOM
v  KOHTBKTHBIX NNOLWEaoK
NnaxapHbX
MoHrankHsnx oTBepCTIii
MepexoaHex 0TBEPCTIRA
PernepHex Touek
Pervoroe

CyMMapHas ANUHa TPeKoB (M)

v

Mnowage nnatel (MM2)

v

CYMMapHan MNOLLEAL Pa2MELLEHHED KOMMOHEHTOE (MM2)

v

OcraBwascs noe3Has MioLaL AaTs! (HM2)

CyMMapHasA NAoLLB/L HEPAZMELLIEHHLIX KOMNOHEHTOR (MM2)

v

Mnowage MetTananzaumk (MM2)

v

Nnowaas Macku 1 nacrsl (MM2)

2
0
0
0
0

1652,236
684,738
967,499
12,240
114,962

3akpbiTs

Puc. 103 OkHO cmamucmuku rpoekma

HaxaTtve Ha cMMBON « >» pacKpblBaeT MOSHbIA CNWCOK y3na CTaTUCTUKMK,
Puc. 104.

Cratucruka npoekra ddCardReader

O6was Uenu

) ~ Hernmcr

KomMnoHexToB
Bnokos

KoHTakToe

Leneit

Wk

Anddnap
PacluMpeHHbix ueneii
Knaccoe ueneii

> Pagwoperanu

29
0
132
25

0
2
2
0

Puc. 104 Packpbimue/CKpbimue criucka y3ia crmamucmuku

Mpn Heo6xoaNMMOCTU CTaTUCTUYECKNE AaHHbIE MOXHO BbIrpy3nTb B hopmate
*xIs n *.xIsx., ona 3TOr0 B OKHE CTATUCTMKU MPOEKTa BbI3OBUTE MWHCTPYMEHT
«BbIrpy3ntb B Excel», Puc. 105.

Cratucruka npoekra ddCardReader

Obuwas Lenn
> Hervnmcr

> Papwopervanu
> Cxema

>

MNeuatnas nnata ddCardReader

JakpsiTe

Puc. 105 UHcmpymeHnm «Bbiepy3ums e Excel»
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Llenb komnaHun SPEMEKC — cosgaHue acdeKkTMBHOM 1M yAOBHOW B SKCnnyaTauuu
OTEeYeCTBEHHOW CUCTEMbI, peanuaytoLlen CKBO3HOW LMK aBTOMaTU3NPOBAHHOTIO
NPOEKTMPOBaHNA PaaNO3NEKTPOHHON annaparypebl.

Cuctema Delta Design — aT1o 0606LieH1Me MMpOBOro onbiTa B 06nactu
aBTOMaTM3auum NPOEKTMPOBAHMS, a TaKkke pa3pabdoTka OpuUrMHanbHbIX Mogenen n
anropuTMOB Ha OCHOBE HETPAAMLIMOHHBLIX MOOXOLO0B K PELLUEHUIO CITOXHbIX 3a4au

Komnanua SPEMEKC 6narogaput Bac 3a nHtepec, nposiBrieHHbIn kK cucteme Delta
Design, n HageeTcs

Ha goNiroBpeMeHHoe 1 niogoTBOpHOE COTPYAHUNYECTBO.
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