MepeliTh Ha CTpaHuLy C NOJSIHOW BepCHEn»

YIK 004.4

BBK  32.973.26-018.2
V18
¥YBapos A. C.

Y18

ArotpaccupoBuiuky meyatHbixX at: — M.: JIMK Ilpecc. — 288 c., .
ISBN 978-5-97060-376-5

Hacrosiiast kKHura mpeacTaBsieT co60it COOPHUK OMMCAH I TIPUKIATHBIX TIPO-
TPaMM MPOEKTUPOBAHMSI TTIEUATHBIX TTaT. CPein OMUCHIBAEMBIX TIPOTPAMM HMe-
I0TCST XOPOIIIO U3BECTHBIE U HETABHO MOSBUBIINECS; Y3KOCTIEIMATU3UPOBAHHBIE,
peHa3HAYeHHBIE TOJBKO JIJIST TPACCUPOBKH TIEYATHBIX ITPOBOJHUKOB, U 06eCTie-
YMBAOIIUE TIOJHBIN [[UKJI IPOEKTUPOBAHUS OT Pa3paboTKu OGUOJNOTEUHBIX BJIe-
MEHTOB JI0 BBITTYCKA KOMIIIEKTA TEXHOTOTUIECKUX (DaiiIoB.

OT/iebHBIE TPOTPAMMBI, BOIIE/IITE B KHUTY B HACTOSIIEE BPEMsI HE UMEIOT
TOMYJISIPHBIX OMUCAHUHN U TO3TOMY JIJISI HUX JIAHBI «KPATKHE KYPCBI», TO3BOJISTIO-
tre GBICTPO OCBOUTH ATU TIPOTrpaMMbl. HO pu BceM 3TOM, OCHOBHOM aKIIEHT J[AeT-
Cs Ha WCTOb30BaHe aBTOMATH3MPOBAHHBIX CPEICTB Pa3pabOTKU MeYaTHDLIX
TIJIAT, 9TO CO CTPEMUTENHHBIM POCTOM CJIOKHOCTH pa3pabaThiBAEMBIX YCTPONCTB,
CTaHOBUTCSI MPAKTUIECKHU eIMHCTBEHHBIMY CPEICTBOM UX TPAKTUYECKON peasIi-
3aIHN.

KHuura paccunTana B IepByIo 04epesib Ha pa3pabOTUMKOB IEYATHBIX JIAT, IMET0-
IIUX MPAKTHYECKIH OTIBIT MOA0GHBIX Pa3paboTok, HO MOJKET OBITH peKOMEH/I0BAHA
U TE€M, KTO BIIEPBBIE PEIINJ OCBOUTH HEKOTOPBIE M3 OMIMCAHHDBIX TPOTPAMM.

YAK 004.4
BbBbK 32.973.26-018.2

Bcee npasa samumiensl. JIio6ast 4acTh 3TONH KHUIM He MOKET ObITh BOCIPOU3BEAEHA B KAKOii
661 TO HU 6bLIO (popMe U KaKuMU Obl TO HU OBLIO cpefcTBaMu (€3 MUCHbMEHHOTO Pa3penieHust
BJIA/IE/IbIEB ABTOPCKUX IPAB.

Marepuas, U3JI0KEHHbIH B JAHHON KHHUTe, MHOTOKpaTHO 1poBeped. Ho, OCKOJIbKY BEposT-
HOCTb TEXHUYECKUX OIMOOK BCE PABHO CYIIECTBYET, U3ATEIbCTBO HE MOKET TaPAHTUPOBATD
abCOIOTHYIO TOYHOCTDh M TIPABUJILHOCTD TIPUBOJUMBIX CBe/ieHUl. B ¢BsA3U ¢ 9TUM M31aTeNbCTBO
HE HECET OTBETCTBEHHOCTH 32 BO3MOXKHBIC OLIMOKM, CBSA3AHHbBIC C MCIOJIb30BAHUEM KHUTH.

© ¥YBapos A. C.
ISBN 9785-97060-376-5 © Odopmrenne [IMK Ilpecc

[naBubrii pegaktop  Moguan /]. A.
dmkpress@gmail.com
Jluteparypubiii penakrop  Kuxasa JI. B.
Bepcrtka  Cmpamoycosa O. U.
Jusaiin obnoxxkn  Mosuan A. I

Tapuutypa «IletepOypr>. [leuars odcerHast.

Yean. neu. 1. 27. Tupax 100 3ks3.
IJIEKTPOHHBIH ajipec u3marenbeTBa: www.dmkpress.com

MepeiTn Ha CTpaHuLy C NOSHOW Bepcuei»


https://rucont.ru/efd/794731
https://rucont.ru/efd/794731

MepeitTn Ha cTpaHuLy ¢ NOJSIHOI Bepcueit»

CoaneprxxaHue

BBEOCHMEO ... 4
aea 1. MNMporpamma CADSTAR ..o, 7
Pa3paboTKa CUMBOJIOB BJIEMEHTOB ...........ccuovvueiineinaineeieanaenaennnans 8
Pa3paboTKa MOCAZOUYHOIO MECTA .........cevvvvniririniineinieteenieneeneennens 17
Pa3paboTka TMMNOBOr0 KOMMOHEHTHOTO MOLYNIS c.uuvvneeneenaenannnnens 28
Pa3paboTKa SNIEKTPUHECKOM CXEMDI .........ccuvenerneeneenaeeneenneenneenns 36
Pa3paboTKa NeYATHOM MIATBI............covueiiiiiiiieeiieeieeaeeeeneeaneanns 45
CO30aHNE KOHTYPA MIIATBI «.euenineeneen e et eene e eeneeneeneeneeneeneeneenaennes 47
Pa3MELLEHNE KOMIMOHEHTOB ..cuviueititieineieineiteeeneeeeeeneeeneananeanns 49
YcTaHoBKa KOHCTPYKTUBHBIX MAPAMETPOB .vuvuieirienerieatieaiieannenns 50
TpaccUpoBKa NMeYaTHbIX MPOBOAHUKOB ..........cciuiiuieiininananaenannanns 54
BapunaHTbl TpaCCUPOBKM NevaTHbIX
MPOBOOHUKOB ...uiuititititetniatetet et eeteeeaeet et eeae e eseneteteeaeaenenenanns 57
7= 11T o TN T[T T =T o T- oo 1 1 =) 63
FnaBa 2. ABtoTpaccupoBwumKk Electra ....................... 65
BBEIOECHME ... 66
[ Uo¥ To o] 37€: T 11 o To T =1 T 1= 1S 66
3anyck NporpamMmbl U 3arpy3Ka MPOEKTA ........cccevvveerieniennennennnnns 67
Bl o 2= Ted o7 T o Yo ] =17 TP 69
YRPaABAAIOWMM PAMIT......coiniiiiniiiiii e ee et ee e 72
SaBEPLUCHME PAGOTDBI ......cuvniniiiiiiiiiii et aeeaes 76
Mhaea 3. NMporpamma Mentor Graphics.................... 79
Pa3paboTka OUONIMOTEKMN BJIEMEHTOB ...........cevivneinnaineineannennnannss 81
Co3aaHne LEeHTPANbHOMN OUOTINOTEKM ..c.eueniineiiiiieiieeeeeeeeieenans 81
Pa3paboTKa MOCAJOUYHOIO MECTA .........ccvviviriniiniiieneeteeneeneenennns 84
Pa3paboTka KOHTAKTHBIX MITOLUAIOK ...vuvuireenireenireeneseeneseeneseenesaenss 85
Pa3paboTKa OTBEPCTUS ...vuueeeeeneeineeeeeneeaneeaneeneeeneeaeenaeenaeanaeeeens 87
Pa3paboTka MOCaA0YHOTO MECTA ...ocveririrititeiteeneetaeneeteeneenenns 89
YCTaHOBKA COOTBETCTBUSA BbIBOOB ....cvivinineieirininineieisineneneieinesnns 93
«CePBUCH B OMOITMOTEKAX ...c.uovvnieniineiieeieen et eeiaeaneeeeeineenaeanaannnes 97
Pa3paBoTKa CXEMBI ............oouuiiuiiiieiaeiieeiae e e e eaaeetae e eaneeaaeenaeenns 99
MoaroToBKa 3/IEKTPUHECKOM CXEMDbI .......ccvviniiininenenieiineeanananns, 105

MepeliTh Ha CTpaHuLy C NOJSIHOW BEPCUEn»


https://rucont.ru/efd/794731
https://rucont.ru/efd/794731

MepeitTn Ha cTpaHuLy ¢ NOJSIHOI Bepcueit»

CopepxaHne 287

Mepepaya npoekTa B NnporpamMmmMmy NpoeKTUupoBaHuUs

L L E = oS G o - o 116
BapuaHT HENOCpPeaCcTBEHHOIrO 3anycka NpPorpammbl
EXpedition PCB ... ... 116
Pa3paboTka KOHTYPa NMEYATHOM MIIATB w.uevrerneeeneenaeneeeneennaenennns 122
PaccTaHoBKa 3/1IEMEHTOB Ha NEYATHOM MNATE ..ceuvuvnenienenianannanns 124
[MoaroToBka NPOEKTA K TPACCUPOBKE ..ucunenieenineenataeanaeanaenannenns 127

TPACCUPOBKA LI ...c..uniiiiiiit ettt e e aeaas 136
[MonyaBTOMATUYECKASA TPACCUPOBKA «.euvnrnennnenaeenaaenaenenaenanenss 142
ABTOMATUYECKAA TPACCUPOBKA «.cuenieenitiananaenaneeaneeaneenanaenanenns 142

Maea 4. ABTOTpPacCUPOBLUUK

nporpamMmmbl OrCAD ..o, 149
Co3paHue NpoMeXyTOYHOro pamna NPOEKTA ...........c.vevvvvvennnnnns 150
3arpy3ka KOHBepTupoBaHHOro ¢avina B nporpammy OrCAD ...... 151
MOATrOTOBKA MPOCKTA ....cuiuinieiiititiiiiieieee e ae et eaeeeaeaea e enereenenanes 155
ABTOMATUYECKAS TPACCUPOBKA ....conininininiininiianaeataeataeaaaenns 165

COOCTBEHHbIV aBTOTPACCUMPOBLLUMK ...evnerireneeteeneeneeneeneeneeneennens 166

TpaccmpoBLmK Smart RoUte ......ooooviiiiii 167
Ucnonb3oeaHue TpaccupoBwmka SPECCTRA vnu Allegro......... 175
Nepepaya AaHHbIX B APYIUE MPOrPAMMBI ........ocvviniiiniinanaannne. 176
Fnaea 5. AstotpaccupoBwuk P-CAD Shape Route... 177
BBEIEHME .....oniniiii i 178
MOATrOTOBKA MPOEGKTA .....ouvviiiiiiiiieiiteeit et eee e aen e eeeaeenes 178

HacTpoiika paboyero MPOCTPAHCTBA ...vuuvvrrreerrieteenieneenneneenenns 180

[MTOArOTOBKA MPOEKTA .uiviinitiineriinereneteeneseeneseeetieeseresarnesnenesnns 181

HacTpoiika aBtoTpaccuposlmka P-CAD Shape Route .............. 183
TPACCUPOBKA ... cuiviiiitiii ettt e e e 185
AdononHutenbHble cpeacTBa paboTbl HAA MPOEKTOM ................. 188
SaBEPLUEHNE PABGOTDBI ........ovvuiiiiiitiiiieiieiee e e e e e e ens 190
Mhaea 6. AsTtoTpaccupoBwmuk SPECCTRA............... 191
Ocob6eHHocTU ycTaHOBKM nporpammbl SPECCTRA .................... 192
MoaroroBka npoekTa n nepepadya ero B nporpammy SPECCTRA ... 193

3anyck nporpamMmbl SPECCTRA ......cooiiiiiiiiceeee e 194
YNpaBneHUEe N300PAKEHMEM .............ccevneiniiineiieinieineeieeneannaennns 199
YCTaHOBKA MAPAMETPOB CITOCB ......c.cvuiuiiiinitiiniteiineaneneeneneenanaens 200
PaboTa ¢ BbIOPAHHBIMN OOBEKTAMM ..........ceveevviiniineiieinainennnan, 201

MepeliTh Ha CTpaHuLy C NOJSIHOW BEPCUEn»


https://rucont.ru/efd/794731
https://rucont.ru/efd/794731

MepeitTn Ha cTpaHuLy ¢ NOJSIHOI Bepcueit»

288 CopepxaHue

YcTaHOBKa NpaBuil AJI9 PaboTbl MPOrPAMMI ...............cccuueeneennes 207
MonyaBTOMaTN4YECKAS TPACCUPOBKA .........cvvnininirinieeninenananannnnen 214
YcTaHOBKa napameTpoB A1 MOSyaBTOMAaTMYECKON TPACCUPOBKU ... 216
ABTOMATUYECKASA TPACCUPOBKA .......cuevvinirninarinarienerienarieareenasnns 217
[MTOOrOTOBKA MPOEKTA «ueuiuieitetitieieneeneteaeareneaeaenenenraranenenenenananns 217
ABTOTPACCUPOBKE .. .eutenatienatieataeateee it ee e et eet e ee e eae e eaeaenees 217
MHpopmaums n3 CTPOKN COCTOSTHUS ..vvueeneieaneenaeneaeaeaeeneenens, 223
AHaNN3 BO3MOXHOCTU TPACCUPOBKM e.vrenirinitienatieaanenaanenennenes 223
KoppeKkTnpoBKka 1 paboTa C MPOEKTOM .....eeueruneerneenarenaenaaennaennns 225
Pa3pabotka DO-amfa ..............ccooeiiiiiiiiiiieeeee e 226
NToroebin dann (Did-File) .....ccoovveiiiii 230
3aBepLueHne paboTbl C NPOrpPamMMon U MPOEKTOM .................... 231
Maea 7. TpaccupoBwMK TOpoR ..., 233
BBEOIEBHME ..o 234
Hauano pa6oTtbi ¢ nporpaMmmMoi TOpoR ...............cocviiiiiiininnns 234
Co3paHre NPpoMeXyTo4YHOro danna NPOEKTA ..oc.veeeeneeneeneenaannen. 234
3arpyska npoekTta B nporpamMmy TOPOR ........coooviiiiiiiiiiieeeen, 236
YNPaBAEHNE NBOOPAKEHMEM ..ovuirireiieiieiieiieieeieeeeiaeaeeiaeaaeaaeens 240
HacTpoiika pabo4ero MPOCTPAHCTBA ...cuvvvnirenerienirienasienesienaanss 241
PaA3MELLEHUE BJIEMEHTOB ......uoiviniiiieie ettt e e ananeaas 248
DUKCALMA STTEMEHTOB .eninintitieieeeiiee et et eee e eee e eae e reeneaes 250
PYUHOE PABMELLIEHME ..euiviiiitiiii e e e 250
ABTOPABMELLEHME . euiiiniiiii et e e e ens 251
ABTOMATNYECKASA TPACUPOBKA ....evvniriniriiniiienatieatneiatneeanenaanenns 252
PaB0Ta C MPOEKTOM ...vuiiieiiiieeieeieeeeeiae et e e e eane e e e e e eaaeanaeannes 255
KOPPEKTUPOBKA TOMONOTUM «.eueeeeieneaaieeeeeeee e e e e eeaes 256
3ABEPLLUEHME PABOTBI «.vviiniitiiniiiiineii ettt e e e e eneeaeees 258
SAKITHIOHEHME .....ooiiniiiii e e e e e e e e e e e e 258
Fnasa 8. NMporpamma MAKE DO ................................ 259
KoHeepTep nporpammbl P-CAD200X.............ccoovviiiiiiiiiiieee, 260
Hauano pa6oTbl ¢ nporpammoit Make Do ....................ccoceeeennne. 262
Pa3paboTtka Do-daitnna no NOACKA3KE..............eeneinieneineinaenennen. 265
Pa3pab6oTtka Do-¢aiina B BapnaHTte «BonbHoOro samsicnas........ 271
Pa3paboTtka Do-daiina no coOCTBEHHOM CTpaTerum ................. 273
Mpoeepka Do-daiina n 3aBepLieHne padoTbl ........................... 278
3akniouyeHue, unu Npoodnemsl BbIOOpPa NporpamMmm
MPOEKTNPOBAHUSA NMeYaTHbIX NMNAaT ..o 281

MepeliTh Ha CTpaHuLy C NOJSIHOW BEPCUEn»


https://rucont.ru/efd/794731
https://rucont.ru/efd/794731

