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BBeeHue

kicadbomZ2spec — miporpaMMa, HarvcaHHasi Ha si3bike python u rpefHa3HaueHa AJisi co3gaHusi GaiioB
TiepeuHsi 37ieMeHTOB B BHfe Tabmui] *.ods B ¢opmare Open Document Format, odopmieHHBIX COr7acHO
tpeboBanusim ECK/I, 7151 cxeM BBITO/IHEHHBIX € TIOMOIIIBIO rporpammbl EEschema w3 maketa riporpamm CATIP
KiCAD.

KpoMe co3maHus TiepeuHsi 3/1eMEHTOB, C TIOMOII[bI0 3TOW TIPOrpaMMbl MOXKHO peJaKTUPOBATh
HeoOXo/[MMbIe TIO/b30BaTebCKHe TIOJIsT 37IeMeHTOB Kak B (haiiax cxeM (*.sch) Tak u B daitax 6ubnmiorek

(*1ib).

IIpumeuaHue: B JaHHOM PYKOBOJACTBE yKa3aHbl BepCUH MPOTPaMM M (aiijioB [OCTYIIHbIE HA MOMEHT
HaIMCaHus JaHHOTO PYKOBO/CTBA U MOTYT OT/IMYAThCS OT CyILeCTBYHOILMX.
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1. YcTraHoBKa HEOﬁXO,Z[I/IMbIX Iporpamm U KOMIIOHEHTOB

[Mporpamma kicadbomZ2spec HarvcaHa Ha s3bike python u TpebGyeT [n/si cBoeil paboThl Haiuyue
WHTEepIipeTaTtopa si3blka python, KOTOpeI OyaeT cuMThiBaTh KOMaHAbI W3 (haiina, CTPOKY 3a CTPOKOH, H
BBITIOJTHSITh UX.

I'padmueckuii mosib30BaTenbCKUi MHTepdelic co3maH Ha Oa3e O6ubmuoreku wxWidgets v Ansi CBSI3U
JlAHHOM OMOMMOTEeKH C MpOrpaMMHBIM KOZIOM python WCTOnb3yeTcst Ipocyioiika wxPython.

@aiin nepeunsi sneMeHToB MeeT opmar Open Document Format v coxpaHsieTcsi B BUjie 371eKTPOHHOM
Tabmuipl  0THOPMAaTUPOBAaHHOW TakuM 00pa3oM, 4ToObl COOTBeTCTBOBaTh TpeboBanusim ECKI. st
obneruenust paboTeI ¢ (haiiiamMu B faHHOM (hopMare HCII0/Ib3yeTCsl MOAYAb odfpy, KOTOPBIN yCTaHAB/IUBAETCS
KaK paclivpeHre UHTepripeTaTopa si3bika python.

[1TabnoH mepeuHsl 371eMEeHTOB ObLT CO37aH C MOMOIIBI0 cBoOogHOTO odrcHoro makera LibreOffice c
TIpUMeHeHreM OTKPBITOTO UepTe)XHOoro mpudTta opengostfont. Hanmvure JaHHBIX 3/1eMEHTOB He 00s3aTesbHO,
HO KpaiiHe >KeJlaTe/IbHO, Aa0bl TIOTyUYNUTh MIEPeUeHb 3/IEMEHTOB C KOPPEKTHBIM ()OPMaTUPOBAHUEM.

O TOM Kak yCTaHOBHUTb HY)KHbIe 3JIEMEHTHI [Ijisi KOPPEKTHOU paboTel kicadbom2spec Oynet pacckaszaHo
Jlanee Ha MpyUMepe onepaloHHol cucteMbl Ubuntu 13.04.

1.1 python

[TpakTHUeCKM BO BCeX COBPEMEHHBIX Linux AuCTpuOyTMBax TpeIBapUTENIbHO Y)Ke YCTaHOB/IEH
WHTepIIpeTarop si3bika python u TOTOB K pabore.

1.2 wxPython

st oTOOpa)keHUsI 3/1eMEHTOB TI0/Ib30BaTe/IbCKOro WHTepdeiica HeoOX0AUMO yCTaHOBUTH wxPython.
[aHHOe pacumpeHue s3bika python AOCTYMHO B cTaHZapTHOM pero3utopud Ubuntu. YCTaHOBUTH €ro MOXKHO
JBYMsI CIIOCOOaMHu:

* c momoltfeio LJeHmpa npunoxceHuli. [Isisi 3TOT0 HY>KHO BBECTH B CTPOKY Toucka «python-wxgtk2.8» u
Ha)kaB KHOTIKY «YCTaHOBUTb» Ha Hali[JeHHOM 3jieMeHTe, J0XK/1aThCs 3aBepllieHHs] yCTaHOBKY;

* c nomomeio TepmuHana. [y 3Toro HY)KHO 3amycCTUTb TepMuHaa W3 MeHIO WIM Ha)KaTh KOMOWHALHIO
k1aBuLl Alt+Ctrl+T, ¥ BBINOMHUTG CIeYIOLYI0 KOMaHAY:

Ssudo apt—-get install python-wxgtk2.8

wxPython copepxxutr B cebe HeobOxopuMmble 37emMeHThI Oubmuoreku wxWidget w1 ee He HY)KHO
yCTaHaB/IMBaTh OT/IE/IbHO.

1.3 odfpy

OTOT MOAy/b TpefocTaBisieT (GyHKUMU A7 pabotel ¢ gokymeHTamu Open Document Format u B
JAHHOM CJTyJae MCIT0/Ib3yeTCs [I/Isl CO3/IaHus U PeJJaKTUPOBAHUS 37IEKTPOHHBIX Tab/uIL *.0ds.

OOBbIYHO MOJY/IH /IJIST UHTEPIIPeTaTopa si3bika python TpeAoCTaB/IsAOTCS B BU/Ie TIaKeTa UCXOAHBIX KO/JIOB,
KOTOpble HY)XXHO co0paTh (C TOMOIIBIO TOTO >Ke WHTeprpeTaropa) W YCTAaHOBUTh K YK€ HMEHOIUMCS
CTaHZAPTHBIM MOZY/ISIM.
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» Package Index -~ odfpy ~ 0.9.6

odfpy 0.9.6

Python APl and tools to manipulate OpenDocument files

Odfpy is a library to read and write OpenDocument v. 1.1 files. The main
focus has been to prevent the programmer from creating invalid documents. It has checks that
raise an exception if the programmer adds an invalid element, adds an attribute unknown to the
grammar, forgets to add a required attribute or adds text to an element that doesn't allow it.

PucyHnok 1. 3arpy3ka odfpy

Hanee GyzeT moApoOHO pacCMOTPEH TMPOLieCC MOCTPOEHUS U YCTaHOBKU MOAYs odfpy.
WUtak, As Toro, 4tobbl yCTaHOBUTH 0dfpy HEOOXOAMMO BBITIOMHUTD C/Ie/lyIOLIee:

* TIepBBIM /IeJIOM HY)KHO CKauaTb MaKeT C UCXOHBIM KOJIOM C caiiTa pypi.python.org/pypi/odfpy. Ha 3Toii
CTpaHHUL|e CChITIKA BbITIO/IHEHA B BuAe KHOMKU «Download» (puc. 1).

* [OC/Je HaXaTusi Ha 3Ty KHOIKY MOSIBUTCSI [Ma/iorOBOe OKHO 3arpy3ku (aiiioB (puc. 2) B KOTOPOM
oTMeuaeM MYHKT «OTKPbITh B» U MOJTBEP>K/jaeM Hauaslo 3arpy3Ku HaxkaTheM Ha KHOTKY «OK».

OTKpbiTHe «wodFfpy-0.9.6.tar.gz»

Bbl cobMpaeTech OTKPbITh:
odfpy-0.9.6.tar.gz

ABnAWMca apxue GZIP (441 KB)|
u3 https://pypi.python.org

Kak Firefox cnepyeT obpaboTtaTk 3TOT daitn?

@ OTKpLITE B | MeHejkep apXx1BOB (Mo yMON4aHMIO) -

) CoxpaHWTk dain

(e}

bINOJIHATE aBTOMATHYECKH AR BCeX dhaioB JaHHOTO THNA

omers | (ENGKED

PucyHok 2. OTKpbITHE 3arpy3KU

* riocsie 3arpy3kd (ailyia OTKPOeTCsi MeHe/kep apXMBOB B KOTOpOM OyzieT 0TOOpa)keHO Cofiep>KUMoe
3arpy’keHHOTO TlaKeTa, a UMeHHO, Tarika C (atinamMu ucxogHbix kogoB «odfpy-0.9.6». Ee Hy>KHO uU3B/eub
B /[omawHIO0 nanky.

* ewId OTKPHITh manky «odfpy-0.9.6», MO)KHO yBU/ETb, UTO BHYTPU COJI€DP)KUTCS MHOTO BJ/IO)KEHHBIX
MarioK M HEeCKOJbKO (aiyioB. Daiil OTBeuarol[uil 3a MOCTPOEHHWe U YCTaHOBKY MOJY/S Ha3bIBaeTCs

_5_


http://pypi.python.org/pypi/odfpy

«setup.py» - 3T0 CKPUIIT Ha si3blke python. [Ipy mpOCTOM 3amycke OH HAYero He BBINOJHsET. [l/1s1 TOro
yToOBI COOpaTh MOAY/b U3 UCXOLHBIX KOZIOB, HY’KHO 3allyCTUTh JIaHHbIM CKPUIIT ¢ rlapaMeTpoM «build».
A ny1s1 TOro UTOOBI YCTAaHOBUTE COOPAHHBIN MOAY/Ib, HY’)KHO 3aITyCTUTh CKPUIIT C TIapaMeTpoM «install».

AJ1s1 anbHelel paboTel ToHa00MTCsE TepMuHa, 3aryckaeM ero U3 MeHIO TIPUIOKEeHHH.

10 yMOIUaHWIO paboueli aupekTopuell sBisieTcs /JomMawHsisi naka mosib3oBarens. HykHO cienaTh

TeKyllled manky c aiiiaMd MCXOAHBIX KOJOB MOAynsi odfpy, KoTopasi paHee Oblia 3arpykeHa H
pacrnakoBaHa B /[oMawHow nanky. [jis 3TOro BeITONHSIEM B TepmuHdadsie Ciefyroly0 KOMaHay:

$cd odfpy-0.9.6

NI

$cd ~/odfpy-0.9.6

JUIsT TOTO, UTOOBI /lajiee MOXKHO ObLI0 paboTaTh C (haiioM CKpHMTa «setup.py» Kak C MPOTpaMMOM,

HY)>KHO U3MEHHUTh ero CBOMCTBA. Jle/laeM 3TO C TIOMOIIBIO C/IeyOIel KOMaH/bI:

Schmod +x setup.py

Terepb MO>KHO COOpaTh MOAY/b 0dfpy, BBITIONHUB CeAYIOIIYI0 KOMaHAY:

$./setup.py build

NN

Spython setup.py build

B TIpOIiecce MOCTpoeHusi B TepmuHasie OyAyT TIOSIBAATHCS CTPOKU € MH(MOpMaIiiel o0 TeKyIlel oreparjuu
(puc. 3). Ilocne 3aBepiieHusi B manke C ¢aisaMyd UCXOAHBIX KOJOB MOZYJ/ISI TOSIBUTCS HOBasi Tarka

«build», cogep>kriMoe KOTOPOM MOAJIeXKUT AaTbHeuIlIel yCTaHOBKe.

baranovskiykonstantin@Lenovo-G550: ~fodfpy-0.9.6

baranovskiykonstantin@Lenovo-G550:~5 cd odfpy-0.9.6

baranovskiykonstantin@Lenovo-G550:~/odfpy-0.9.65 chmod +x setup.py
baranovskiykonstantin@Lenovo-G550:~/odfpy-0.9.65 ./setup.py build

running
running

build
build py

creating build
creating build/1lib.1linux-1i686-2.7
creating build/1lib.linux-1686-2.7/odf

copying
copying
copying
copying
copying
copying
copying
copying
copying
copying

4TOOBI YCTAHOBUTH COOPaHHBIM MOZY/ b HY>KHO BBITIOJTHUTE B TepMuHase Cefyromyro KOMaHzy:

odf fnumber.py -= build/lib.linux-1686-2.7/odf

odf felementtypes.py -= build/lib.linux-1686-2.7/odf
odf fpresentation.py -= build/lib.linux-1686-2.7/odf
odf /thumbnail.py -= build/lib.linux-1686-2.7fodf

odf feasyliststyle.py -= build/lib.linux-1686-2.7/odf
odf /xforms.py -= build/1lib.linux-1i686-2.7/odf

odf fodf2Zmoinmoin.py -= build/lib.linux-1686-2.7/odf
odf felement.py -= build/lib.linux-1686-2.7fodf
odf/form.py -= build/lib.linux-1686-2.7/odf

odf /teletype.py -> build/1lib.linux-i686-2.7fodf

Pucynok 3. [Ipotiec coopku mogyns odfpy
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$./setup.py install
W
Spython setup.py install

*  XOf yCTaHOBKU OyzeT BBIVIAeTb MOJ00HO XoAy TocTpoeHus. [losiBjieHWe TIpUI/IAIeHUsT KOMaHAHOW
CTPOKU CBU/IETEIbCTBYET O 3aBepLIeHNH YCTaHOBKHU.

* manka «odfpy-0.9.6» Gosbilie He Hy)KHa, ee MOXKHO yAaJUTh C TOMOIbIO (haiiJIoBOTO MeHepKepa Wn
BBITIO/THUB CJIeAYIOLIYI0 KOMaHy B TepmuHase:

Srm -rf ~/odfpy-0.9.6

*  TOTOBO, MOAY/b 0dfpy cobpaH M yCTaHOBJIEH, MO>KHO TPUCTYTIATh K CO3[aHHIO IIepevHsi 3/1eMeHTOB.

1.4 opengostfont

3arpy3uth aiisibl mpudTa MOXKHO Ha cTpaHulle www.bitbucket.org/fat angel/opengostfont/downloads,
BbIOpaB TOC/eJHIOI Bepcuio. Hy)KHO 3aMeTHTb, UTO apXWB COZIeP)KAL[i B Ha3BaHUU «SIC» COZEP)KUT
ucxopHble (aisbl mpudTa, B HallleM C/lyyae HY>KHO BbIOpaTh OAWH U3 apXWBOB COZIEpPKaIlvii B Ha3BaHUU «ttf»
umu «otf» (pa3Huila Me>xy HUMU He 3HaUMTe/IbHA, BBIIVISIAST OHU OIMHAKORBO).

3arpy>keHHble (aiiibl MWPUGTOB HY)KHO pacriakoBaTh B TamnkKy «.fonts» (3TO CKpbITas mMamka U 10
YMOTYaHHUIO He oToOpakaeTcs B (haii/loBOM MeHeyKepe, HY)KHO BKJIFOUUTH OTOOpakeHWe CKPBITBIX IMAariok U
¢aiinoB), Kotopasi pacrosniokeHa B /JomawHell nanke. Bo3moxkHo B Baeil /JomawHeli nanke nanka «.fonts»
OTCYTCTBYET, TOT/Ia e HY’KHO CO3[aTh CaMOCTOSITE/TbHO.

1.5 LibreOffice

Bo Bcex coBpeMeHHBIX AUCTPUOYyTHBAX Linux y>ke UMeeTCs IIpe/IBapPUTEIbHO YCTAHOB/IEHHBIN 0(UCHBIN
nakeT. OT0 MoxkeT ObITh LibreOffice, OpenOffice wnu apyroii. Kak mpaBuUIo OTKpBIThbIe OGHCHBbIE TIAKEThl B
nosHOM Mepe nopgepxkuBatoT Open Document Format ¥ MX MOXKHO HCIO/Ib30BaTh [Jid MPOCMOTpa U
PeJlaKTUPOBAHUS MEePEUHsI 3IEMEHTOB.

Ecnu ke B Balllell CCTeMe OTCYTCTBYET O(GHCHBIN TAaKeT WM He KOPPEKTHO OTOOpaXkaeTcsl MepeveHb
3/IeMeHTOB MOXKHO 3arpy3uTh (aiin ycraHoBku LibreOffice ¢ opuimansHoro caiira http://www.libreoffice.org u
ycTaHOBUTb ero. ITporjecc ycraHoBku LibreOffice He 0TMYaeTcs OT YCTAHOBKH APYTUX MPOTPAMM U He J0JDKEH
BBI3BaTh CJIOKHOCTH.
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2. Pabora ¢ mporpammoii kicadbom2spec

CkauaTb apxXMB C TIpOrpaMMOM W [IOKYMEHTallieli MO)XHO Ha  CTpaHWlle  TIPOeKTa
launchpad.net/kicadbom2spec, ¢ mpaBoii CTOPOHBI KOTOPOU pacrionioyKeHa KHOTKa 3arpy3ku (puc. 4).

Get Involved

Report a bug -
Ask a question -
Help translate -y

Downloads

Latest version is 1.0

kicadbom2spec.zip

released on 2013-03-25

@ all downloads

PucyHok 4. 3arpy3ka kicadbom2spec

Ha 3T0i1 cTpaHMlie TakKe MO)KHO OCTaBUTh OTUeT 06 omnbKe WM 3aaTh BONPOC, KaCAOLUNACS paboThl
IIPOrpaMMBI.

kicadbom2spec He TpeOyeT yCTaHOBKH, [jii €r0 WCIIO/Ib30BaHUS HY)KHO TIPOCTO 3arpy3vTh apXuB H
pacriakoBath CofiepkrMoe B yobHoe Mecto. UToObI ypoCTHUTh paboTy C IPOrpaMMOi MOXKHO CO37aTh CCBUIKY
ansi «kicadbom2spec.pyw» 1 ToMecTUTh ee, CKaykeM, Ha pabourii CTos uiu B nanky ¢ poekrom KiCAD.

2.1 I'padpmueckuii o/ib30BaTe/IbCKUI UHTEpdeic

BHemHuii BUJ Tpauueckoro I0/ib30BaTeNIbCKOro HHTep(delica moka3aH Ha puc.6. OH umeer
CJIe/[yIOII1ie OCHOBHbBIE 37IEMeHThI:

*  MEHIO;
* IaHe/b HHCTPYMEHTOB;
* Ta0/aMIly moJiei 3/7IeMeHTOB CXeMbl.

PaCCMOTpI/IM AaJibliie Ka}KAbIﬁ M3 3THUX 3/IEMEHTOB OT/[Ee/IbHO.

2.1.1 MeH1o

MeHto niporpammsl kicadbom2spec (puc. 5) COCTOUT K3 YeThIpeX 3/1eMEeHTOB:

kicadbo ®ain MNpaska Bua Cnpaska

PucyHok 5. MeH0 nnporpamMmsl
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*  ®aiiy1 — B 3TOM MeHI0 coOOpaHbl KOMaH/[bl, KOTOpPbIe OTHOCATCS K paboTe ¢ daiinamu;
* IlpaBka — 37ech coOpaHbI KOMAHZBI [J1s1 PeIaKTUPOBAHUS TI0JIel 3/IEMEeHTOB;
*  Buj — 5T0 MeHIO COZIeP)KUT 3/1eMeHThbI HaCTPOMKM BHEILIHEro BU/ja IPOrpaMMbl;

M CnpaBKa — B 3TOM M€EHIO AOCTYITHbI KOMaH/bI JId MO/JIy4Ye€HHWs CIIPpaBKH.

- = B & B 4 QKX O

Fpynna O603HayeHHe Mapka 3HayeHue Knacc*
TpaH3ncTopbI
A/ PesncTopsi R3 MJIT-0,125- 68 +5%
A/l Konaencatopsi c3 K50-35-63B- 10MK +10%
K/ PeaucTopel R2 MJIT-0,125- 1.5k +5%
K/ PeaucTopel R1 MJIT-0,125- 330K +5%
kAl KonpeHcaTopsl c1 K50-35-63B- 4.7MK +10%
h/ Konaexcatopel c2 K73-17-16-H90- TME +10%

Pucynok 6. BHemnui Buj

2.1.1.1 ®aun

B 5TOM MeHI0 cofiepkaTcsi KOMaH/ibl AJ1s1 yIipaB/ieHus painamu:
*  OTKpBITH CXeMy... — OTKPbIBaeT CTaH/apTHBIN AWaor BeIOOpa (aiina cxeMsl;
* CoxpaHHUTb CXeMy — COXpaHsieT U3MeHeHUs 110/1ei1 371eMeHTOB B (paiis1 CXeMbl;

*  OTKpBITH OHO/IMOTEKY... — OTKPbIBAET CTaH/APTHBIM AMaor BeIOOpa (aiia OUOIMOTEKH 371eMEHTOB
CXeMbl;

* CoxpaHuThb 0MO/IMOTEKY — COXPaHsIeT U3MEHEHHUS T10JIeH 371eMeHTOB B (aiin OMOIMOTeKH;
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* Co3garb nepeueHb 3/IeMEHTOB... — OTKPbIBA€T JUasOr CO3[aHWs TepeuHst 3jieMeHTOB (puc. 7), B
KOTOPOM HY)KHO yKa3aThb (aiisi, B KOTOpbIi OyzeT 3amucaH repedyeHb 3JIEMEHTOB, U 3a[aTb HEKOTODbIe
rapameTphbl;

Co3paHWe nepeyHA 3NIeMeHToB

[fhomefuserfkicadbomEspedsamplefsample.udﬂ ] | (HeT) [ﬁj

[ NobBaBUTE eAMHHULEI MK3MEpPEHMA
[ | Bce 3nemMeHThl

[ | OTKpbITE NEpEYEHb INEMEHTOB

| OTMEeHWUTE [ | OK

PucyHok 7. [luanor co3paHus nepeyHs 371eMeHTOB

*  BbIxoJ — 3aBepIUT BBITIOJIHEHHE MMPOTPaMMbl, eCJTH UMEIOTCSI He COXpaHeHHbIe W3MeHeHus1 — OyzeT
TIOKa3aHo MpeayTpex/jaroiee coo0IIeHue.

2.1.1.2 IlpaBka

B 3TOM MeHI0 coziep>KaTcsi KOMaH/ibl peJJaKTUPOBaHUsI MOJIel 371eMeHTOB:

*  OTMeHHTb — OTMEHsIeT T0C/IeiHee U3MeHeHue T0JIs1/TI0Ie 37IeMeHTOB;

* IloBTOpHMTH — TOBTOPSIET OTMEHEHHOE paHee W3MeHeHHe;
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& Mpynna
& Mapka

B4 3HaueHue

[ |Knacc TouHocTH

[ ] Tvn
[| CraHpapTt

[| NpumeyaHue

[ Bce nonA

I OTMEHMWTE | o] 4

Pucynok 8. [luanor Beibopa nosneit

Bce u3MeHEeHMsI COXPaHSIFOTCS B OINEpPATHBHOM TMaMATH W KOJMUECTBO COXPAHsSEeMbIX M3MEHEHUH He
orpaHuurBaetcs. [Ipu AauTenbHON paboTe € OOMBIIMM KOJIMYECTBOM 3/IEMEHTOB MOXKET WCIT0/Ib30BaThCS
3HAUWTE/IbHBIA 00bEM TAMSATH W eC/IM 3TO KPUTHUYHO, TO /i1 ee OCBOOOXK/EHUsI HY)KHO COXPaHHUTb
cxemy/OHUO/TMOTeKY Y OTKPBITh €e BHOBb.

* KomupoBarh — KOIUPYET 3HAYeHHUsI BCEX IM0/Tb30BaTe/IbCKMX TI0Jiel BIOpAHHOTO 3/7emMeHTa B Gydep
obMeHa;

* BblIpe3aTh... — BbIpe3aeT 3HaYeHUs TI0Jiell 37IeMeHTa, YKa3aHHBIX B [jpasore Beibopa moseli (puc. 8), B
Oydep obMeHa. 3HaueHus 11071eld, KOTOPbIe He ObLIM YKa3aHbl, TPOCTO KOMUPYIOTCS B Oydep oOMeHa.

Komangel Konuposamb U Bblpe3amb... TIDUMEHSIIOTCS TOJIBKO K OJHOMY 37eMeHTy. Ecimu mpu
BBIIOJIHEHUA OJHOW W3 JSTUX KOMaHj OyleT BbIJe/IEHO HEeCKONIbKO 37eMEeHTOB — O0TOOpa3uTcs
nipeAyTipexjatoiiiee coobirieHue.

* BcTaBuUTh... — BCTaB/sIeT B Bbl/leNIeHHbIN(€) eMeHT(b1) 3HaueHus 13 Oydepa oomena. [Tosst, 3HaUeHUS
KOTOPBIX HY)KHO 3aMEHHTh, BLIOUPAIOTCS C TIOMOLIBIO aiora BeIOOpa MoJIei.

* HaWTH... — OTKpbIBaeT AUAJIOT MOUCKA TeKCTa (prc. 9) B MOMSX 371eEMEHTOB;

HaiTh: [ | | Hasan | | Banee

[ ] CyyeTom pernctpa

Pucynok 9. [Jyanor rmoucka Tekcra

*  3aMeHUTh... — OTKPBIBAET AHAJIOT 3dMEHBI TEKCTa (pI/IC 10) B ITOJIAX 3JIEMEHTOB,
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HaiiTu: [| ]I_ Hasap | | Janee |

[ ] CyyeTom perucrpa

3aMeHHTE Ha: | | | 3aMEeHHTD

Pucynok 10. [lnasnor 3aMeHb! TeKCTa

* PepakTupoBarTh MOJIsl... — OTKPbIBaeT pefakTop nosei (puc. 11) ass BbigeneHHOro(bIX) 371eMeHTa(0B);

e OuHCTHTH MOJA... — yaaadgeTr COoAepXKumoe HOHEﬁ, YKa3dHHbIX B AHaJjiore BbI60pa HOﬂeﬁ, BO BCeX
BbI6paHHbIX 3J/IeMeHTax.

* IlapameTpsbl... — OTKPbIBaeT PeJaKTOp HAaCTPOEK.

2.1.1.3 Bupg,

B sTOM MeHr0 AOCTYyIIHa O/ilHAa KOMaH/ld — ITanens HHCTPYMEHTOB. C nomMoubrHo 3TOM KOMaH/bI MO>XHO
CKPBITb WIH OTO6p&31/ITI:> MaHe/ib THCTPYMEHTOB.

2.1.1.4 CnpaBka

V3 MeHIO CripaBKU MOXKHO BBITIOJIHUTD [/1BA [1€HCTBUS:
* PyKoBOACTBO N0/Ib30BaTe/isi — OTKPbLIBaeT JaHHOe CIIPaBOYHOEe PYKOBO/ZCTBO MO/Ib30BaTes;

* O nporpaMme.. — OTKpbIBaeT /[MajiOTOBOe OKHO C KparkKMMM CBeJEeHUsIMA O IIporpamme
kicadbomZspec.
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& BknounTk B cneundukalmio
Mpynna: |.-‘-‘.HE.' M3MEHATb> | * |
Mapka: |.-‘-‘.HE H3MEHATL=> | )
3HavYeHWe |.-:|-|e M3MEHATb> | » |
Knacc TOYHOCTH: |.-:|-|e M3MEHATb> | » |
Tvn: |.-:|-|e M3MEHATb> | » |
CTaHpapT: |.-‘-‘.HE.' M3MEHATb> | * |
MpumeyaHue: |.-‘-‘.HE.' M3MEHATb> | » |
lDfTMEHHTbJ l OK |

Pucynok 11. PepakTop nosnei

2.1.2 TlaHe/1b HHCTPYMEHTOB

[laHenb MHCTPYMEHTOB pacrosiokeHa B BepxHeld 4YaCTM OKHAa M IIOBTOPSIeT 4acTO HCIMO/b3yeMble
KOMaH/Ibl MEHI0, UTO TIOBBIIIIAeT CKOPOCTh U 00seruaet paboTy ¢ MpOrpaMMON.

BHe1Hui BU/ naHe/1 MHCTPYMEHTOB M0Ka3aH Ha puc. 12.

- =B B & B 4 QX O

Pucynok 12. [TaHe/ib UHCTPYMEHTOB

HocTynHbl cneyrolle KOMaH/bl (B MOPsiIKe Pacro/ioyKeHus C/ieBa Harpago):
*  OmKpbimb cxemy;
* CoxpaHumb cxemy;
* Co30amb nepeueHb 3/1eMeHmMo8;
*  Konuposamb;
*  Bbipezamb;
e Bcmasumb;

e OmmeHumb;
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* Iloemopumb;

*  Pedakmupoeamb nonsi;
e Oyucmumb noas;

e Hatimu;

*  3ameHumb;

*  PykosoOcmeo nonb3ogamers.

B ci1ydae HEO6XO,Z[I/IMOCTI/I MMaHe/Ib MTHCTPYMEHTOB MOXXHO CKPBITb BbI6paB KOMaHJy MEHIO Buo-IlaHenb
UHCMPYMeEHMOo8.

2.1.3 Tabmma mosiei 3/71eMeHTOB

Tabnuia moneii 3/eMeHTOB 3aHMMaeT OCHOBHYIO YaCThb OKHA TPUIOKEHHSI U MMeeT CJIe[YIOLIYIO
cTpyKTypy. Kakzpasi cTpoka mpefctaBrisieT cOOOW 3/1eMeHT CXeMbl WM OUOMMOTeKH, a CTO/OLBI — TIOJIst
371eMeHTOB. Bcero cTonb1oB feBATh:

* TIlepBblii cTOn0EI] HEe HMMeeT Ha3BaHUSA U COJEPXKUT BO BCex sueiikax (aakku. C IOMOIIBIO 3THX
(/1a)KKOB MOXKHO BBIOMpPATh 3/IEMEHTbI, KOTOpPbIe HY)KHO KCII0/b30BaTh IPU CO3/aHUM TIEPEeUHs
3/1IeMeHTOB. 10 yMO/IYaHWIO BCe 3/eMEHTbI OTMeuYeHbl (UiaKKamMu. IIpy pejakTHpPOBaHUH (aiiia
OUOTMOTEKH 37IEMEHTOB 3TOT CTOJIOEL] XOTh M 0TOOpaXkaeTcst, HO He UCTIOb3YeTCsl.

* Bropoii cronber I pynna coziep>kKUT TeKCT OZIHOMMEHHOTO I1071s1 3/1eMeHTa.

e Tperuit cronber; O603HaueHUe COAEP)KUT TEKCT OJHOWMEHHOrO IO S7eMeHTa. JTO IIoJie
VICTI0/Ib3YeTCsl KaK YHUKa/IbHbIN UIeHTU(HKATOP 3/IeMeHTa M JOCTYIHO TOJIBKO AJ1s1 uTeHus. HopmanbHO
3aro/IHeHHasi cXxeMa He /J0/DKHA UMeTb 37IeMEeHTOB C OJMHAaKOBbIMU obo3HaueHusmu. Eciy B cxeme ecTb
He NPOHyMepOBaHHble 3/1eMeHTh! (OKaHUMBarolMecss BOIPOCUTE/ILHBIM 3HAaKOM, Harpumep, R?, C? u
T.J1.), TO OHU He Oy/yT 3arpy’>keHbl B TaO/IHLLY.

* UYerBepThlli — JeBATHINA CTO/OIBI OTOOpaXkaroT cofiep)Kumoe monel Mapka, 3HaueHue, Kaacc
mouHocmu, Tun, CmaHoapm, TIpumeuaHue, COOTBeTCTBEHHO.

[lpu penakTUpOBaHWK OMOMMOTEKHU S7€eMEHTOB, SUeMKU CTosOLA 3HaueHue AOCTYIHBI TOJBKO [jist
YTeHWs, U3MEHSITb 3HaYeHHe JAHHOTO T1071s1 3/1eMeHTa OMO/TMOTeK: Heslb3sl.

2.1.3.1 CopTHpoBKa 3/1eMeHTOB

st mpefcTaBieHust 371eMeHTOB B Oosiee y700HOM BHJe TIpeyCMOTPeHa BO3MO)KHOCTb COPTHPOBKH
COZIePXXUMOT0 TaOJUIIbI. BEITIO/THSIETCST OHA TIyTeM Ha)KaThsl Ha 3aro/ioBKe CTOJIOIA 10 COJeP>KUMOMY KOTOPOTO
JOJDKHA TIPOU3BOJUTCSI COPTUPOBKA. Harprmep, ecii HY>KHO 0TOOpa3uTh 371eMeHThI cCOOpaHHbIe 110 TPYyTIam U
B a/1(aBUTHOM TIOpSJKE — HY)XKHO HakKaThb Ha 3aroyioBokK ctosibma Ipynna. Eciv Haxathb elrle ofuH pa3 —
CoZiep>KMMO€e OTCOPTUPYEeTCS B 0O0paTHOM TOpSiZIKe.

2.1.3.2 Bbijie/ieHHe 3/71eMeHTOB

YtoObI BBIJENMUTH OJWH 37IeMEeHT HY)KHO HaxkaTb JIKM Ha ofIHOM U3 ero ToJiei.
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Ecmu HeoOX0JUMO BbIIE/IUTE HECKOMBKO 3/IEMEHTOB TOJpSI, — HY)KHO BBIZIEJTUTb MEPBBIA HY)KHBIN
3JIEMEHT, 3aTeM Ha)kaTb KiaBuilly «Shift» 1 He ormyckas ee Hakatb JIKM Ha moc/ieZfHeM HY>KHOM 3JIeMEHTe.
ITy ke omeparjio MOXKHO BBITIOJHUTDL APYTMM CrocoboM - Haxxath JIKM Ha mepBOM HY>KHOM 3/IeMeHTe U He
OTITyCKas ee TSAHYTb KypCOp K IOC/IeHEMY HY>KHOMY 3/IeMeHTY U [10CJjIe 3TOro oTiycTuth JIKM.

YToOBbl BbIIEJIUTH HECKOIBLKO He TOC/Ie/I0BaTe/IbHBIX 3JIEMEHTOB HY)KHO BBIZIEJTUTH IEPBBIN 3/IEMEHT, a
MOC/IeAyIOL1e BbIIe/sTh PU HaykaTol KiaBuille «Ctrl».

2.1.3.3 PepakTupoBaHue nosieu

Jlnist pelakTMPOBaHUSI COZIEP>KUMOTO TI0JIel MPeJyCMOTPEHO HeCKO/BbKO CriocoboB. JTroboe n3MeHeHre B
Tabnuile MO)KHO OTMEHWTb C TIOMOLbIO KOMaH[bl MeHIO I[Ipaska-OmmeHumb, a OTMeHeHHOe [elCcTBUe
TIOBTOPUTb C TIOMOIIBbIO KoMaH[bl IIpaeka-IToemopumb. Eciu mocie OTMeHbI ObUIO TIPOU3BEIEHO HOBOE
M3MeHeHHe TO KOMaH/ia TI0OBTOpPa CTaHOBUTCST HEZIOCTYTTHOM.

[Ipexxge BCcero Kakgoe AOCTYIHOE /ISl pefaKTUPOBaHHWA I10/le MOXKHO IPAaBUTh LLEJKHYB I10 HEMY
IBoMHBIM 1ieukoM JIKM. B ciyyae ¢ ¢uiakkamu — ofHOKpaTHbIi 1rjesiouek JIKM H3MeHUT COCTOsIHME
¢s1a)kKa Ha TIPOTHBOMOJIO)KHOE. DTH K€ Orepaliid MOXKHO BBIMOJHATh C K/aBUaTypbl. C MOMOLLBIO CTPeoK
HY)KHO T1ePeMeCTUTbCS K siueiike C COAepXMMBIM TIOfsl, KOTOpoe HeoO0XOJWMO OTPeNaKTUPOBaTb M TPOCTO
HayaTh BBOAWTH TEKCT. J{/Is1 M3MeHEeHUsI COCTOSTHUS (hlayKKa HY)KHO HaXKaThb K/TABHIITY «ITPOOEesI».

Ho pepakTvpoBaHWe KaXKAOTO TIONS [Jisi KaXKJOro 37eMeHTa B OT/e/JbHOCTH MOXKeT OBITh OueHb
YTOMUTENbHBIM. [I11 peaKkTUPOBAaHUSI HECKOJILKUX 3/IEMEHTOB OJHOBPEMEHHO HeoOXOJUMO BOCIIO/Ib30BaThCs
pemakropoMm Tiosieli (puc. 11). MTak uTOoOBI WM3MEHHUTH 3HAUeHHWS I0Jield OHOBPEMEHHO /il HeCKOTbKHX
3JIEMEHTOB HEeOOXOJMMO UX BBIJEJUTh U 3aT€M BBITIOJHUTHL KOMaHAy IIpaska-Pedakmuposamb noss...,
OTKPOETCSl PelaKTop Tionel, KOTOPbIM COAep)KUT (QUIaKOK JJ/Is1 YKa3aHUs TOTO, HY)KHO /M TIOMellaTh
BbI/Ie/IEHHbBIE 3JIEMEHTHI B TIepeueHb 37IEMEHTOB WUIU HeT (TIPY pelakTUPOBAaHUN OMO/IMOTEeKU — OTCYTCTBYET) U
TEKCTOBBIE TIOJS [Jisl PeAAKTHPOBaHUS T10JIel 37IeMeHTOB C BbITIaJAl0IIM MeHHO.

[To ymo/myaHut0 BO BCeX TEKCTOBBIX MOJISIX YCTAHOB/IEHO 3HaUeHUe <He U3MEHsiMmb>, UTO YKa3bIBaeT Ha
TO, UTO 3HauyeHHe Tojiel He OyreT MW3MeHeHO. DTO TIO3BOJSIeT peJaKTUPOBAaTh TOJMBKO HY’)KHBIE TIOJis, a
ocTajlbHble OCTaBUTh 0e3 M3MeHeHUH. UTOOBI M3MEHUTb 3HaueHHe TI0/IsT BCeX BbI/IeJIEHHBIX 37IEMEHTOB HY>KHO
3aMeHHUThb HaJIMUCh <HEe U3MEeHsIMb> Ha HYy)KHOe 3HaueHue U HaXkaTb KHOMKY OK.

Iy yckopeHMs mpoliecca peAaKTUPOBAHUS BbITIO/HEHa cieAyroijas (QyHKIUs. s KaKJoro Mosis
BbI/|e/IEHHBIX 3/IeMEeHTOB COOMpPAIOTCsl pa3Hble 3HaueHWs M COXPAHSIOTCS B BH/e BBINAJAlOIIer0o MeHH B
pefakrope rmnosieil. PaccMoTpum fAaHHyr0 (YHKUMIO Ha npumepe. JlomycTuM, Bbile/IeHO [Ba 3/eMeHTa C
3HaueHueM Tiosield 3HaueHue - 10kOm u 3.3kOm. Tak BOT, MpYU OTKPBITUU pefaKTopa Tojield W Ha)kaTuM Ha
KHOIIKe CIpaBa OT TEeKCTOBOTO MOJis 3HaueHue, TIOSIBUTCS BbIMaZaiolee MeHI0 CO C/IeAYHOIIUMH BaphaHTaMU
BbIOOpa: <He uameHssmb>, 10kOm u 3.3kOm. BbIOpaHHBIM BapHaHT ITOMEIL[aeTCsI B TEKCTOBOE IT0JIe.

3HaueHwsI T0JIeH OTHOTO WM HEeCKOJIbKUX 3/IEMEHTOB MOYKHO OUMIIaTh. [[/Isl 3TOrO CyIIeCcTBYeT KOMaHza
MeHto ITpaeka-Ouucmumb noss..., Iocjie BbIOOpa KOTOPOM 0ToOpa3uTcs Auasnor Beibopa mosiedt (puc. 8). UToOsb
OUMCTHUTDb HY)KHBIE 110JIs1 UX HeOOX0JUMO OTMETUTh M Ha)KaTh KHOTIKY OK.

[Ipy pemakTUpOBaHWM [OCTYMHLI oOmepaiuu yis  pabotel c Oydepom obmeHa [Ipaeka-
Konuposamb/Bbipe3amb.../Bcmagume... Komanzael Konupogeamb v Bbipe3damb... TIPUMEHUMBI TOJIBKO K OJHOMY
snemeHTy. Komanay Bcmaguma... MOXKHO TIPUMEHATh CPa3y K HECKOJIBKUM BbI/Ie/IEHHBIM 3/IeMEHTaM.

[Tpu kKomupoBaHuu, B Oydep oOMeHa COXpaHSIIOTCS 3HAUEHHUs] TIOJIeH BBIZIEIEHHOTO 3/eMeHTa. [Ipu
BbIpe3aHWU BBITIONHSETCS KOIMPOBaHWe 3HaueHWM BCexX ToJiel C MOoC/eAyolell OUMCTKOW TOMbKO TeX T0Jiei,
KOTOpbIe ObUTM yKa3aHbI B Ziajiore BbIOOpa 1osield. [Ipu BcTaBKe OyAyT 3aMeHeHbI 3HaUeHUsI TOJIbKO TeX TI0JIeH,
KOTOpBIe ObITH OTMEUeHbI B [[dajiore BbIOOpA IoJIei.
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2.1.3.4 Tlouck/3amMeHa TeKcTa

YToObl HAWTHU TEKCT B TIOJSAX /IEMEHTOB HY)KHO BOCIIO/Ib30BaThCsl KOMaH/AHOM [Ipaska-Hatimu... ITocne
BbIOOpA /IaHHOM KOMaHZbI OyZieT OTKPBIT JUaJIOr MOMCKa TeKcTa (puc. 9) B KOTOPOM HY)KHO BBeCTH (pparMeHT
TeKCTa B TEKCTOBOe I10jle U [/Isl TIOWCKA HUWKe BBbIJIeJIeHHOI'O 3JIeMeHTa, HakaTb KHOINKY /lasee WU Ha)karb
KnaBuily Enter. /1711 orcKa TeKCcTa B 0OpaTHOM HampaB/ieHUH HY)KHO HaKaTh KHOTIKY Hasao.

Ilnsi 3aMeHbl TEKCTa WCIOMb3yeTcss KomaHzaa [Ipaeka-3ameHumb... Ilpu ee BbIOOpe TIOSIBUTCS
pacilMpeHHOe AWaloroBoe TMOMCKAa — Juanor 3aMeHbl Tekcta (puc. 10). B Hauane BBINOMHSETCS TMOUCK
(hparmeHTa TeKCTa, KOTOPbIM HY>KHO 3aMeHUTh MTOJJ0OHO TOMY Kak ObLJIO OMUCcaHO paHee. Jlanee BBOAUTCS TEKCT
Ha KOTOpBIM HY)KHO 3aMeHUTh Hal/IeHHbIM TeKCT B Mojie 3aMeHUmb HA W HaKaTheM KHOMKWA 3ameHUmb
BBITIO/THSIETCS 3aMeHa.

2.2 IlapameTpbl KOMaH/AHOM CTPOKH

[lpu 3amycke mporpammbl kicadbomZ2spec, el MOXKHO TepeJjaBaTb OJWH WM [iBa TIO3ULIMOHHBIX
aprymeHTta. JTo JiaeT BO3MOXKHOCTb MoAKMouare kicadbomZ2spec k pepakropy cxem EESchematic B KauecTBe
TIarvHa.

dopmam 6b1306a NPOPamMmbl U3 KOMAHOHOU CMPOKU_:

python kicadbom2spec.pyw [-h] [schematic] [spec]

2.2.1 IlepBbIY NO3UIMOHHBIA aprymeHT schematic

C momolIpl0 3TOr0 IMapaMeTpa B Tporpammy Tiepesaetrcs umsi ¢aiina cxembl B ¢dopmare KiCAD
Schematic.

ITpumeuanue. Tak kKak npu 3anycke kicadbomZspec B kauectBe 1uiarnHa EESchema, eli nepepaetcs B
TIepBOM TIapaMeTpe uMs (aiiia crivcka nereit (*.xml), To s obecriedeHust IPaBUIBHOM pabOThI IPUMEHSIeTCS
ceflyroLui nporecc 06paboTky napameTpa:

*  CuuTbIBaeTCs UMs Qaiina;
*  yhansieTcs pacllupeHue;
» no0aBsisieTcs pacuiupeHue *.sch;
* TIpoBepsieTCsl Ha/Muue (aiisia ¢ 1o/lydyeHHbIM UMeHeM:
© ecu (a1 CylecTByeT — ero CoZiep)KMMoe 3arpy»kaeTcst /1Sl ja/lbHeHIlIero pejakTUpOBaHuS;

© ecsu (haiis He CyIIeCTBYeT — OTKPBIBAETCS JMAJIOT BbIOOpA (haiiia CXeMbl.

2.2.2 Bropoii no3UI[UOHHBIN apTyMeHT Spec

C moMmolIpi0 3TOrO TlapaMeTpa B TIPOTpaMMy repefaeTcss umsi (aiila B KOTOpbIM OyzeT coxpaHeH
riepeueHb 371eMeHTOB. Paciipenue ¢aiisa aBToMaTUueCKy 3aMeHsieTcsl Ha *.0ds.

2.2.3 Ilapametp -h, --help

C 5TUM TlapaMeTpoM IIPpOrpaMMa BBIBOJWT CITPABOYHOE COOOIIeHHe C KpaTKod WHdopMaler o
TIpOrpaMMe U JIOCTYIHBIX TlapaMeTpax M 3aKpbIBaeTCsi 6e3 BhIMOHEHHS KAKUX-/TU00 BBIYMCTIEHUH.
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3. Illogkmrouenue kicadbom2spec k EESchema B KauecTBe ryiaruHa

Bo3moxkHocTH TiporpamMmbl EESchema TO3BOJSIFOT MCMO/B30BaTh CTOPOHHHE HWHCTPYMEHTBI  [IJIst
Co3/laHus TiepeuHelt 3neMeHTOB. Kak ncrnonb3oBaTh B JaHHOM ciyudae kicadbom2spec GyzeT pacckas3aHo fianee.

3.1 Hacrpoiika pegakTopa cxem EEschema

IIpexxzie BCero Hy>KHO OIpeJe/UTb HeCKOJIBKO I0/b30BaTe/IbCKUX I0JIeN [JIs 3/1IeMEeHTOB CXeMbl. [l
3TOr0 HY)KHO OTKPBITh JMajior HaCTPoeK, BbiOpaB B MeHt0 Hacmpotiku-ITapamempnb! v Bo BKnaake Illabaou
UMeH nosell 3aTI0THUTh 10/151 KaK TI0Ka3aHo Ha puc. 13.

MapaMmeTpkl peAakToOpa CXeM

O6wwme HaCTPOMKHK ‘ LabnoH umeH nonen ‘

BeeWTe MMeHa NoNei, KoTopele ByayT NnpeacTasneHsl B
peaakTope Nnonel KOMNoHeHTa. MMeHa He foNXHEI
BKNKOYaTE CUMBONI (, ), MK ".

Monb3oBaTenbCcKoe none 1 [rpynna |

Mone3oBaTencckoe none 2 [Mapxa |

Monw3oBaTensckoe none 3 [I{naccmqﬂncm |

Monb3oBaTeNbCKoe Nosie 4 [Tnn |

MNonb30BaTenbCKOE none 5 [CTaHnapT |

Mone3oBaTeneLCKOe none 6 [HPHMEHHHHE |

Mone3oBaTenbCcKoe none 7 [ |

Mone3oBaTenbCcKoe none 8 [ |

l OTMEHWTE |

Pucynok 13. HacTpoiika nosib30BaTebCKUX osei
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ITonb3oBarenbckue monas 7 u 8 MOI'yT OBITH MCITI0/IL30BAHbI T10 YCMOTPEHHUIO T10J/Ib30Baresid, IIpU
CO3[1aHHWH TIePpEeYHs 3/IEMEHTOB HMCIIOJ/Ib3YIOTCS TOJIBKO IMepPBLbIE HIECTh HOJ'IQIZ, OCTaJ/IbHbl€ NTHOPUPYIOTCH.

W3 nonb3oBarebCKUX Tofe 2...5 u 1osis snemMeHTa 3HaueHue (hopMUpyeTCsi HAaMMeHOBaHUe d/ieMeHTa.
OneMeHTHI UMeOLLe OAWHAKOBLIe 3HaueHus rosisi I'pynna GyayT oObeauHeHbI B OAHY TPYIIY C yKa3aHHbIM
Ha3BaHWeM. 3HaueHUe To/s [IpumeuaHue TiIoMellaeTcsi B OJHOMMEHHY0 rpady rnepeuHs.

PaccmoTpum npumep oO6pa3oBaHust OFHOM CTPOKH TIepeuHsi 371eMeHTOB:

[Ios. 06o3— HauMeHOBaHHE Kom. [lpuMeuvaHue
HaueHHue
Pesucrops!
R1 MJIT-0,25-1,8xOM*x5%-B 0X0.467.18 1 1...2,8x0M
3HAUEHUE B ITEPEYHE: ITIOJIE 3JIEMEHTA:

PesucTopsl ['pyrmima
R1 O06o3HaueHue
MUJIT-0,25- Mapka
1,8k 3HaueHue!
+5% Knacc Toynoctu
-B Tun
0’K0.467.18 Cranpapt?
1...2,8kOm [Iprmeuanue

IpumeuaHus:

1. Eaunuiisl udMmepenust (B JaHHOM ciydae "OM'") MOTyT 100aBASITHCS aBTOMAaTHUeCKU [I7Isi pe31CTOPOB,
KOHZIEHCAaTOPOB W UHJYKTUBHOCTEH eIy TIPY CO3/[aHUU TTIePEYHS 3IEMEHTOB Oblyla YyCTaHOB/IEHa OTMETKA BO3jie
niapameTpa /[06aesimb eOuUHUYbl U3MepeHUsl.

2. CtaHzjapT yKa3aH ¢ mpobesioM B Hauase.

[Tpu obpa3oBaHMM HaUMEHOBaHWsS Pa3fe/IUTed He WCIOb3YIOTCS, TTO3TOMY WX HY)KHO YKa3biBaTb B
3HaueHUsIX MOJeN.

Ecu Kakoe-HUOY/Ib 10716 He HY>KHO - €T0 OCTaBJISIOT MyCThIM. Ko/TMueCTBO 3/1eMEHTOB MO/|CUUTHIBAETCS
aBToMaThuecku. Ec/ii vMeeTcs HECKONBbKO OJMHAKOBBIX 3/IEMEHTOB WUJYIIWMX MOAPSJ, OHU CBOAATCS B OJHY
CTPOKY C yKa3aHHeM I1epBOTr0 U MOC/eAHero 1eMeHTa U UX 00II[ero KoJimyecTsa.

3.2 Co3paHue 1 HACTPOMKA MJIaruHa

Crefiytol[UM 3TarioM SIB/ISIeTCS. CO37laHWe HOBOTO WHCTPYMEHTa TreHepaldyd TepeuHsi 3/ieMeHTOB
(arunHa). ns atoro B EESchema HY)XHO BBITIOJIHUTH KOMaHAy HMHcmpymeHmbl-Cgpopmuposamb ChUcok
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yenell WM HaXKaTb COOTBETCTBYIOIYIO KHOTKY Ha TMaHeI WHCTPYMEHTOB, MOC/Ae 4Yero OTKPOEeTCS [uajior
(puc. 14).

MepeyeHb 3NeMEHTOB
MnarvHel EEEEEH!EEEEEI

|_ 3aKpbITh |

CnpaBKa

| AobaeuTb Nnarm |

I 3a[aHWe KOoMaH4kl NnarkHa |

| YAanuTe NNaruH |

Uma: _
| | | Npasure daitn nnarnHa |

KomaHpaa cTpoka:

PucyHnok 14. [Tvasnor co3paHus repeyHs 37IeMeHTOB B

EESchema

Ytobbl 00aBUTH HOBBIM HMHCTPYMEHT TeHepaljid TIepeuHsl 3/IeMeHTOB HY)KHO HaKaTb KHOIIKY
Jobasumb naaeuH v B TosiBUBILEMCsI OkHe (puc. 15) BBecTH ero ums (Hampumep, «kicadbom2spec») u
TNIOZITBEP/IUTh CO3JaHKe Ha)kKaTheM KHOMKU OK.

Input Text

MnarvH

[kicadbnmzsped ]

Pucynok 15. 3anpoc umMeHu IjiaruHa

Ternepb, Korja mjarvH CO3JaH, ero Hy)KHO HacTpOWUTh. Iyl 3TOr0 HY)KHO Ha)kaTb KHOMNKY 3d0dHue
KOMaHOb! naaeuHa. IlosiBUTCS CTaHAApTHBIA Auanor BbiOopa (aitnoB @aiiibl nadeuHo8, B KOTOPOM HY)KHO
HaliTH M BbIOpath (aitn kicadbomZspec.pyw. Ilocsie 3TOro B HIKHEM T07e BBOZA TOSIBUTCS TIOJTHOE WMS
BBIOpaHHOTO (aiina B KaBblukax (puc. 16). Ho 3Toro He focrtatouHo Asisi paboThI, HY’)KHO HEMHOTO W3MeHHUTh
CTPOKY 3aryckKa IylaruHa caefyromym obpa3oM. B Havase cTpoku HY)KHO Z00aBUTH python, a B KoHIe - "%I"
"%0" (puc. 17). Ilocne 3TUX W3MEHEHWH IUIarMH roToB K pabore. Ero MOXXHO 3amyCTHThb Ha)KaB KHOIKY
Ceopmuposams.
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MepeuyeHL 3NeMeHTOB
MnarnHel gEEE””EEEEEI

kicadbom2spec

| 3aKpbITh |

CrnpaBka

| No6aBUThL NNarkH |

I 3ajaHWe KoMaH4bl NnariHa |

| ¥YAanuTe nNarvH |

HMs:
'kicadbom2spec | | MpaBuTb Gain miarmHa |

KomaHa cTpokKa:
[",fhnmefuserfkicad!plugins,r’kicadbomZSpEdkicadbomZSpec.pyw"

PucyHok 16. [luanor co3gaHusi TiepeyHsi 37IeMEeHTOB C YKa3aHHbIM (ailyioM IjiarvHa

MepeyeHb 3N1eMeHTOB
lMnarvHel ggggﬂ!}ggggﬁ!

kicadbom2spec

|_ 3aKpbiTh |

Cnpaeka

| DNob6aBWTk NNarKH |

I 3afaHue KoMaHAkl NnarvHa |

| YAanuTe nnarvu |

Mma:
|kicadbnm25pec | | NMpasuTb dain nnarmHa |

KomaH[a CcTpoKa:
[pythnn "/home/user/kicad/plugins/kicadbom2spec/kicadbom2spec.pyw" "%I" "%0"] ]

Pucynok 17. [luanor co3faHus IepeyHs 3/1eMeHTOB C [IPaBUIbHO HaCTPOEHHBIM I1JIaTMHOM

IMpumeuarue. Mexny 31neMeHTaMH KOMaHJHOW CTPOKH 00s13aTe/TbHO JAO/DKHBI ObITH TIPOOEhI:
pythonw [npoBen]"/home/user/.../kicadbom2spec.pyw" [mpoben] "$I" [mpoben] "$0O"

Ecimu Oyzer ymylieH xXoTs Obl 0OAuH U3 Mpo0esioB, KOMaHa OyJeT WHTeprpeTUpoBaHa HE BEPHO, UTO
TIpYBEJIET K TIOSIBJIEHUIO OIIHOKH.
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4. PeakTupoBaHMe HaCTPOEK MPOrpamMMbI

PeflakTop HacTpoek BbI3bIBaeTCsl U3 MEHKO C ITOMOLLbI0 KOMaH/b! IIpaska-Ilapamempsbl... U BBITTISIAUT
KakK TOKa3aHO Ha puc. 18. Bce HacTpoMKu pa30OWTBI Ha TPYMIbl, KaXK[as M3 KOTOPHIX pacIioyioykeHa Ha
OT/le/IbHOU BK/Ia/IKe.

PeaKToOp HacTpoek

OCHOBHbIE | 3Ha4YeHWA Nonemn

[ CoxpaHATb NoNoOXeHWe U pasMep OKHa
[ CoxpaHATb WHMPHHY KONOHOK Tabnuuk
[ 3anomwuHaTe BeIbOp 3NEMEHTOB

ABTOMAaTHYECKM 3aN0NHATE None "Tpynna" aong:

C-"KoHpgeHcaTopbl” | fobaBuTs |
R-"Pe3ucTopbl”
M3MEHWUTD
YAanuTb
| OTMEHHTD | OK

PucyHok 18. BHelliHUM BUJ, pelakTopa HaCTPOeK

4.1 OcHoOBHBIE

OTH TmapaMmeTpbl OTHOCATCS K IIporpaMMme B IeJIoM. PacCMOTpUM KaXKZbIi W3 MapaMeTpoB B
OT/le/IbHOCTH.

CoxpaHsamb no/nodceHue U pasmep OKHA — €CIW 3TOT IapaMeTp YCTaHOB/EH, TO TPU 3aBeplLIeHUr
paboThl mporpamMmbl OyzeT COXpaHeHO TOJIOKeHWe OKHAa U ero pasMmep, a MpH CJiefylolleM 3amycke 3Th
3HaueHWst OyyT BOCCTaHOB/eHbl. EcC/M ke mapaMeTp He YCTaHOBJIEH, TO MporpamMma OygeT KaAbli pa3
3arycKaTbCsl C pa3MepoM U T0/I0)KeHUeM Ha KpaHe 3a/JaHHbIM 110 YMO/TYaHHIO.

CoxpaHsimb WUpUHy KOIOHOK mabauybl — eCIA 3TOT MapamMeTp YCTaHOBJIEH, TO B Mporjecce paboThl U
TIpY 3aBepIlieHUH MPOrpaMMbl IIMPUHA CTOOLOB TAO/IUIBI 1eMEHTOB OyleT COXPaHSTCS U TPU CJiefyHoLemM
3amycKe OHU OyZyT BOCCTaHOBJIEHBI.

3anomuHamb 6b160p 31emMeHMo8 — eCJIi 3TO TlapaMeTp yCTaHOBJIEH, TO TIPU COXpaHeHUH (haiisa CXeMbl
JJIs1 37IeMEeHTOB, KOTOpbIe MCK/TIOYeHbl U3 TIepeyHsi 371eMeHTOB (OTMeTKa B Tabsuie cHsita) Oyzer mo0aBiieHO
HOBOe Tosie ¢ UMeHeM «MckmoueH u3 [ID». B 3ToM mose MOKHO yKa3aTb KOMMEHTapHWil C OINHCaHUEM
TIPUYMHBI, 110 KOTOPOU 3/IeMeHT OblT UCK/IHoUeH u3 nepeuds (Tonbko B EESchema). Tlpu oTkpeiTuM (atina

_21_



kicadbom2spec

CXeMbI Y 37IEMEHTOB KOTOpPbIe cofiepkaT mosie «VckmoueH u3 [1D» OyneT aBTOMAaTHUeCKU CHSITA OTMETKA U TPH
CO3/laHUU MepeyHs 3TU 3/IEMEeHTHI B [lepeyeHb He MOoMaayT.

B o0mieit c10)KHOCTH 3TOT MapameTp TO03BOJIsieT COXPaHsATh COCTOsiHME BbIOopa 3/1eMeHTOB B (aiine
CXeMBI.

Asmomamuuecku 3anonHsmb nosne «Ipynna» — [aHHBIA TlapamMeTp TI03BOJISIET  HECKOJIbKO
aBTOMaTHU3UPOBaTh MpoLecC o(opM/IeHUs] MepeuHsi 3/1IeMeHTOB. A MUMEeHHO, JJisl 3a[jaHHbIX THIIOB 371eMEeHTOB
aBTOMaTMyUeCKU 3arlo/IHATh 1oJie «['pyrimna» npu 3arpyske JOKyMeHTa.

IIpumeuaHue: aBTOMAaTHUeCKoe 3aro/IHeHWe IPUMEHAeTCSd TO/JILKO K 37eMeHTaM C IyCTbIM I10/IeM
«['pynmax.

s opraHusauyy Map mun 31emMeHma — 3HaueHue noas «I pynna» TpefyCMOTPEeH CrieljiaibHbIi
PeZIaKTop, B KOTOPOM [JIOCTYITHBI TP JelcTBuUs /Jobasumb, MameHumb v Yoaaums. CylieCTBYIOL[HE 3/IEMEHThI
0TOOpaXKArOTCs B CIIUCKe M MOTYT BKJTFOUAThCSI WM OTK/TFOUAThCS C TIOMOILBI0 OTMETOK.

YroObl 00aBUTH HOBBIM 3/IEMEHT HY)XHO HakaTh Ha KHOMKY /[o6asumb TIOC/Ie Yero OToOpasuTCs
[IMasioroBoe OKHO, KaK MoKa3aHo Ha puc. 19.

,ﬂ,ﬂﬁﬂEHTb ANeMEHT CNHCKa

Obo3Ha4yeHMWe 3nemMeHTa: | |

3HayeHWe nona "Mpynna™: | |

| OTMeHMTb | | OK |

Pucynok 19. [luanor co3paHus 3/1eMeHTa CIIuCcKa

B sTom Auriajiore Hy>KHO 3aIl10/IHUTD /iBa I10JIA.

[TepBoe u3 Hux O6o03HaueHue 31emeHma — 3TO OJAWH WIM [Ba CUMBOJIA, C KOTOPbIX HauWHAeTCs
0003HaueHre 371eMeHTa, U TI0 KOTOPBIM MOYKHO OTIpe/|e/TUTh TPUHA//IEKHOCTh 37ieMeHTa K rpymre. Haripumep,
«C» 1151 KoHZeHcaTtopoB, «R» st pe3uctopoB, «VT» A TpaH3UCTOPOB, «D» /17151 aHa/IOroBbIX U L{U(POBBIX
MHUKpPOCXeM (ec/i HY)KHO KOHKDPETH3WPOBAaTh MOXHO yKa3zaTb «DA» gjisi, CKakeM, CTaOM/IN3aTOpPOB WU
OTepaLiUOHHBIX YCUIUTEeN) U T. 1.

Bropoe — 3HaueHue nons «I pynna» — 37echk HY)KHO 3a/]aTh 3HaueHue 1o/ «I pyrima», KoTopoe OyzieT
aBTOMaTUuUeCKW TPUCBAWBaThCs 37eMeHTaM, 0003HaueHHe KOTOPbIX HAauMHAeTCs C CHMBOJIOB, YKa3aHHBIX B
NpeZbIAyILeM I0J1e.

HM3MEeHHTE 31eMeHT CNKHCKa

Obo3HayeHHe 3nemeHTa: |C |

3HadyeHue nons "pynna™: |KDHﬂEHCaTprI |

| OTMEHMTB | |  OK |

Pucynok 20. [luanor pejakTupoBaHus 3/1eMeHTa CIIMCKa
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Ec/iu Hy)KHO OTpe[JaKTUpPOBATh Y)Ke CYIIeCTBYIOIIMM 3/IEMEHT, HeOOXOJUMO ero BbIJIe/IUTh U Ha)KaTb
KHOITIKY M3MeHUmb WY MPOM3BeCTH ABOMHOM Ijenyok JIKM 1o ssneMeHTy crivcka. B pesynbTaTe OTKpOeTCs
auanoroBoe okHO (puc. 20), mogobHoe AnUanory Co3aHus IeMeHTa.

711 coxpaHeHHs1 BbITIOJTHEHHBIX U3MeHeHNH HY)KHO Ha)kKaTb KHOMKY OK, [i71s1 OoTMeHbl — OmmeHa.

YToObl yIaIUTh 3/IEMEHT U3 CITUCKA, HY)KHO BBIJIE/IUTh €r0 U HaXKaTh KHOTIKY YOaaumhb.

4.2 3HaueHud moJieun

[Tpu odopmieHUM TepeyHst 3/1eMEeHTOB, 3arlo/Hss TOJIsT 37IeMeHTOB UacTO MPUXOAUTCS UCII0/b30BaTh
CTaHJapTHbIe 3HAUYEHWs], Takue, HanpuMmep, Kak «Pe3uctopel», «KoHAeHcaTopbl», «Iuoab» U T. A. OJis T0JIs
«I'pynma» umm «+1%», «£5%», «£10%» f1s nons «Knacc TOUHOCTUA».

YToOBl YCKOPUTB TIPOLIECC 3arlo/HeHUs TIepeyuHs TIPelyCMOTpeHa BO3MOKHOCTh 3a/laBaTh CTaH/IapTHbIE
3HaueHUs [/l Orpe/le/leHHBbIX Tosiell 371eMeHTOB. [lesaeTcsi 3TO C TOMOILBIO BK/IAJKU 3HaueHusi nosetl
pefakTopa HacTpoek (puc. 21).

PefakTop HacTpoek

OCHOBHbIE | 3HayeHuna nuneﬁ|

fpynna | Mapka 3HayeHWe KnaccTouHoCTM | Tun | CTaHpapT | MpuMedyaHwWe

Juoakl
Jpoccenu
Pe3uncTopel
KoHOgeHCaTOpPbI
TpaH3MCTOpLI

I OTMEHWTE | OK

PucyHok 21. PefakTop cTaHZapTHBIX 3HaUEHUH /17151 TIo7eid

[ Kakgou TpyIIbl MOXKHO 3aJaThb HECKOTbKO 3HaueHWM, KaK[oe K3 KOTOPbIX pacriojioykeHO Ha
OT/ZleJIbHOU CTPOKe.

Tenepb Tpu pelaKTUPOBAHUM 3/IEMEHTOB C TOMOIIBbIO pefakTopa Tmoseli (puc. 11) Bce 3TM BapHaHThI
3HAuUeHWH OyAyT JOCTYIHBI B BHITIA/[AFOIIIEM MEHIO.
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5. IIpumMep co3aHus MepeyuHsi 3/IEeMeHTOB

[nsi nemoHcTpaimy pabotsl nporpamMmel kicadbom2spec B ee NUpeKTOpUM MMeeTcs mamnka sample, B
KOTOPOU HaxoAATCs (haiiibl HeOOJBIION cxeMbI (puc. 22):

< > +  kicadbom2spec sample - Q = i | v 1k
MecTa S,

@® HepasHue = EJ 'E_;

M [loMalHAA Nanka sample.lib sample.pdf sample.pro

[ Pabouni cTon g

H Bupeo B

D) AokymerTw sample.sch

s 3arpyskm

[ N306paxeHunn

dd My3klka

{0) Kop3uHa
¥YcrpoicTBa

[® Mown daitne

[® KomnbroTep

CeTe

@2 0630p ceTH

Pucynok 22. CopepxuMoe narnku sample

* sample.lib — 6ubMOTEKA 3/IEMEHTOB CXEMBI;
* sample.pdf — obpas3er] rOTOBOTO TIepeyHst 3/IEMEHTOB;
* sample.pro — aiin nipoekra KiCAD;

e sample.sch — dalin cxembl (T0/i1 5/€MEHTOB Y»Ke 3ariojlHeHbl B COOTBETCTBUU C JIAaHHBIM
PYKOBO/ZICTBOM ).

WTak, yToOBI CO37IaTh IepeueHb 3JIEMEHTOB /i1 CXeMbl sample.sch Hy>KHO 3amycTuth kicadbomZ2spec.
OT0 MOXKHO CZiesath JBYMsI CIIOCO0aMu:

1) HerocpeACTBEHHO 3allyCTUTh MPOrPaMMy ABOMHBIM 11le/TYKOM 110 (aiiny kicadbomZ2spec.pyw.

B 3TOM c/iyyae OTKpoeTcsi TyCTOe OKHO MpOTrpamMMbl, B KOTOPOM HY)KHO BBITIOJIHUTh KOMaHAy Patin-
OmKpbimb cxeMy... WM HaXKaThb COOTBETCTBYIOIIYIO KHOTIKY Ha MaHe/ I HHCTPYMEHTOB. B rosiBuBIIIEMCs
Jauasiore BbIOpaTh (hait cxeMbl sample.sch U OTKpBITH ero. Bce 3/1eMeHThI CXeMbl OyAyT 3arpy>keHbl U
oTtoOpakeHbI B Tab/H1le.

2) oTKpeITh cxeMmy sample.sch ¢ mnomoibto EESchema ¥ BbINONMHUTH KOMaHAy — MIHCmpymeHmbl-
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Ceopmuposamb cnucok yenell WIM HaKaTb COOTBETCTBYIOLIYIO KHOIKY Ha IaHeJd WHCTPYMEHTOB
(EESchema pmomkHa ObITb HaCTpPOeHa, KaK OMMCAHO B T/aBe 3). OTKPOeTCs JUajor CO3JaHUs TepeyuHs
s/eMeHTOB (puC. 17) B KOTOPOM HY)KHO BbIOpaTh TuiaruH kicadbom2spec W HaXkaThb KHOIIKY
C¢opmupoeamb. B pesynbrare OyzeT oTpbiTa TIporpamMma kicadbom2spec ¢ 3arpy’keHHBIMHU
3/leMeHTaMu B Tabsuile u3 daiiia sample.sch.

[Tocne Toro kKak B Tabmuily kicadbomZ2spec 3arpykeHbl 3/IeMeHTbI, CTAHOBUTCS JAOCTYITHOM KOMaH7a
®alin-Co30amb nepeueHb 31eMeHMOS... (M KHOTIKA Ha TlaHe/Id MHCTPYMEHTOB pHC. 23).

Y QX ©

rpynna O6o3HauyeHHe Mapka 3HaueHHe Knacc*

h/ TpaHsncTopsl vT1 KT3102A

KA PeaucTops! R3 MJIT-0,125- 68 £5%

kA KoHaeHcaTops: c3 K50-35-63B- 10MK +10%

K7 Peauctopsi R2 MJTT-0,125- 1.5k £5%

K7 Peauctopsi R1 MJTT-0,125- 330K £5%

K7 KonaercaTopei c1 K50-35-63B- 4.7MK £10%
K7 KonaercaTopei c2 K73-17-16-H90- 1MK £10%

Pucynok 23. OkHo niporpammsbl kicadbomZ2spec ¢ 3arpy>keHHbIMH 3/ieMeHTaMu U3 sample.sch

Ha faHHOM 3Tarie MO)KHO BBITIO/IHUTh pe/lakTUpOBaHUe T10/1ei 3/IeMeHTOB U COXPaHUTb 3TH U3MEHeHHs B
¢aiin cxembl. B 1aHHOM Cilyyae HUUEro pefjlakTUPOBAaTh He HY)KHO, Cpa3ly IMepexofuM K CO3[aHUI0 IepeuHs
3/1eMeHTOB. [1/151 3TOro Hy>KHO BBINOJHUTE KoMaHAy Pati1-Co30amb nepeveHb 3/1eMeHMO8..., OTKPOeTCsl AUaior
CO37IaHUs TIepevHsi 31eMeHTOB (puc. 7). B aTom uanore Hy>KHO yKa3ath UMs (haiiia B KOTODBIA OyzeT 3armvcaH
nepeueHb. [1o yMomuaHuio 3To UMsi obpasyeTcst U3 UMeHHU (paiiia cxeMbl ITyTeM 3aMeHbl pacIIvpeHust Ha *.ods.
Ecsu >xe JaHHBIM BapuaHT He yCTpauBaeT MOYKHO HMCIPaBUTh UMsI B TEKCTOBOM I10JIe WJIM C TIOMOLIbIO Auasora
BbIOOPa (haiiyioB Ha)kaB KHOTIKY CITPaBa OT TEKCTOBOT'O TIOJISI.

JlononHUTeNBHO AOCTYIIHBI TPU MapamMeTpa:

* Jlobasumb eOuHuybl U3MepeHuss — eCAU OSTOT TlapaMeTp OTMeueH, TO TMpH (HOPMHUPOBAHUH
HavMEeHOBaHUs 3/IeMeHTa JJis1 pe3UCTOPOB/KOH/IeHCAaTOPOB/UHAYKTUBHOCTEM (OrpeiesisieTcs 1Mo IuTepam
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o6o3Hauenus R, C, L) B cilyuae OTCYTCTBHSI €MHUL] U3MepeHus B 3HaueHuH (Haripumep, 10K, 1MK, 2.2H)
oHU OyayT moOaB/IeHbl aBTOMAaTHU€eCKH.

* Bce 3nemMeHmbl — eC/A 3TOT TlapamMeTp OTMeUYeH, TO TiepeueHb OyZieT COCTaB/IeH W3 BCEX 37€eMEHTOB
CXeMBbl, T. e. COCTOsiHUe (priaykka B Tabsuile OyzeT IpOMrHOPUPOBAHO.

*  OmKpbimb nepeueHb 31eMeHMOo8 — eCJIM 3TOT MapaMeTp YCTaHOBJIeH, TO T10 3aBeplIeHrH OyZieT OTKPBIT
CO3/IaHHBIH TlepeueHb 3JIEMEHTOB B PeAAKTOPe TI0 YMOTYaHHIO.

kicdbom2spec

6 MepeveHb 3NeMEHTOB YCNeLWHo Co34aH U CoXpaHeH!

ok

PucyHok 24. CooO11ieHre 0 CO3/[aHUU TIePeUHs 3/IEMEHTOB

< > +  kicadbom2spec sample - Q = mowv e

MecTa N
© HepaBHWe
¥ [loMaLUHARA Nanka sample.lib sample.ods sample.pdf
I

[Bm Pabouwnii cton N ___
H Bupeo '4 = /

0 dokymeHTs sample.pro sample.sch

~ 3arpysku

[ M30bpaxeHuna

dd Mysbika

@ Kop3uHa
YcrpoicTBa

[® Mowu daitnb

[®] KomnbroTep

CeTb

@? 0630p ceTh

BeineneH obwekT «sample.ods» (8,6 KB)

PucyHok 25. Co3paHHbIH (paii nepeyHst 31eMeHTOB

Jlnsi maHHOTO TIpUMepa MMs TIepedHsT Hy)KHO OCTaBUTh 0e3 M3MeHeHWH W T0CTaBUTh OTMETKY JiIs
napametpa /lobaersimb eOuHuybl uU3MepeHusi, 3aBeplliuTb CO3JaHHe IepeuHsi HakaB KHOMKy Ok. Ilocse
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3aBepIlIeHNsT TeHepal[uy TepeuHsi 37IeMeHTOB OyzeT TokKa3aHo coobiieHue (puc. 24) ¥ B Marke C TMPUMEpOM
TIOSIBUTCST HOBBIN (haitnn sample.ods (puc. 25). Eciv mepes co3gaHveM TiepeuHsi ObUI yCTAHOBJIEH TapaMeTp
OmKpbimb nepeyeHb 31eMeHMo8, TO COODIIeHre O 3aBepIleHUH TI0Ka3aHo He OyzieT, BMeCTo Hero OyZieT OTKpPBIT
CO3/IaHHBIM TlepeveHb 37IeMeHTOB.

['0TOBO — TepeyeHb 3/1eMEHTOB co3aH. UToObl yOeaUTCst UTO BCe BBITIOJTHEHO BEPHO, MOYKHO CPaBHUTh
TIO/TyYeHHbBIN TiepeueHb ¢ oOpa3uom sample.pdf.

IMpumeuanue. Tlpu co3gaHuM TiepeuHsi 3neMeHTOB U3 EESchema B pupektopuu (ana Cxembl
aBTOMaTUUeCKW CO3Jjal0TCsl /1Ba HOBBIX (haitia C Ha3BaHHWEM CXeMbl U Y OfHOro (aiina paciivpeHue *.xml, a
BTOpoii 6e3 pacumpenus. OHM He WCIIONB3YIOTC mporpammoi kicadbom2spec w ecid B HHX HET
HE0OXOJUMOCTH, MOTYT ObITh ya/eHbl.
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