ElectriCS — npoektupyem
aneKkTpoobopyaoBaHue

B xypHane « CATIP U TPA®UKA» (Ne 6 3a 1999 200) 8 cmambe «QJIEKTPUK + AutoCAD = anekmpomexHuYecKul rnpoeKkmy»
6bin enepsvie npedcmasneH CAlP anekmpoobopydosaHus «3nekmpuk» 3.0. [Mpoepamma ebizeana 6onbwoli uHmMepec
cneyuanucmos. loamomy, y3Hage 0 ebixo0e HOB0U 8epcuu npospamMMbl, Mbl OMPOCUNU ee pa3pabomyuxkose pacckazams o Hel.

Bnagumup TpylumH

HauHy c TOro, 4to npexHee Ha3BaHue nporpammbl « CAINP
«3ANEKTPUK» namenunoco. Mporpamma ctana pacnpocTpa-
HATbes cdmpmont Consistent Software nog Toproson mapkon
ElectriCS.

HanomHum, yto ElectriCS - aTto nporpamma npoekTnpoBa-
HUS ANEKTPUYECKMX CXEM U3OENUIA Ha NPeanpUATUAX MaLUMHO-
cTtpoutenbHon otpacnu. ElectriCS npegHasHayeH ans Bbinon-
HEHUsI CXEMOTEXHUYECKOW YacTy NPOeKTa U JOKYMEHTOB, CBSI-
3aHHbIX C Hel. C MOMOLLbIO 3TOW MporpamMmbl Bbl MOXETE CO-
30aBaTb MPUHUMMIMANbHbIE CXEMbI, CXeMbl MOAKMYEHWN, ne-
peyYeHb 31eMEHTOB M Tabnuubl coeanHeHU. IMeeTcst BO3MOX-
HOCTb MOMyYeHns NPaKTUYeckn NobbIX JOKYMEHTOB AN 3aKa-
30B 0060pya0OBaHUs, MOHTaxa, Tabnuw, BHELLIHNX COEAVHEHWUN,
CTaTUCTUYECKUX AAHHbIX, AHHbIX 4NA PMHAHCOBBLIX PAcHETOB.

B coctaB ElectriCS Bxognt mogyne MechaniCS (npexHee
Ha3BaHue - «moaynb «YEPTEXHWK»), koTopbin no3sonser
BbINONHATL YepTexu no ECKO n noganepxvBaetr 6Mbnmuoteky
TUMNOBBIX 3NIEMEHTOB YepTeXeNn.

HeT cMbicna B XXypHarnbHOW CcTaTbe ONMUCbIBaTb BCE BO3MOX-
HOCTW HOBOW Bepcun NporpaMMmbl, Tem 6onee, 4To oHu B 6onb-
LUMHCTBE CBOEM YHacrefoBaHbl OT NpeabiayLien n obinm onu-
caHbl B cBoe Bpems B xypHane «CAINP N TPA®UKA». Bo BTO-
POV YacTu cTaTbM Mbl TONBKO paccCMOTpUM CTPYKTYpY ElectriCS
1 NMOroBOPMM O HOBbIX BO3MOXHOCTSAX YETBEPTON BEpPCUM Npo-
rpammbl.

A ceivac Ham NpeacTaBnsaeTCca BaXKHbIM AeTarnbHO OCBETUTL
BCIO TEXHOMOMMIO NPOEKTHBLIX paboT. Mbl ocTaHOBUMCH Ha BU-
AeHun paspaboTyrkamu npouecca NpoeKkTUPOBaHUS SMEKTPO-
obopynoBaHus, MOMIOXXEHHOM B OCHOBY nporpammel. [py aTom
Mbl PACCMOTPUM OCHOBHbIE 3Tarnbl W MOMbITaeMCs NpoaHanu-
31MpoBaThb BCE PYTUHHbIE Onepaummn KoHCTpykTopa. Onucbia-
eMble 3Tanbl OTHIOAb He CREAYIOT CTPOro Apyr 3a apyrom. OHu
BbINOMHSIOTCS NapannenbHo, a 3a4acTylo pesynbratbl bonee
no3gHnx paboT 3acTaBnsalT BO3BpaLLATLCH K Havany BCEro
npouecca npoeKTUpPOBaHUS.

[1Ba nogxopa K
NPUHUMNUANbLHOU cxeme

Mpexge Yem HayaTb aHanu3 npouecca NPoeKTMPoBaHUs, cre-
ayeT pasobpatbcs ¢ nogxogaMu B paspaboTke npuHUMNnarnb-
HOW CxeMbl, ABNSIOLENCA OCHOBOW BCero npoekTa. CyluecTBy-
€T ABa npeacTaBrneHns npuHuMnuanbHbix cxem (33), pasnu-
YaroLwmxcs pasHbiM cnocoboM 0603HaYeHNs NUHWUIA ANeKTpu-
YEeCKUX CBA3EN.

B nepBom cnyyae nuHUs CBA3M yKa3blBaeT 3aMeKTpUYecKme CBS-
31 OQHOrO NoTeHumarna Mexay HeCKObKUMU dneMeHTamMu cxe-
Mbl. OgHa NYHUS CBSA3U MOXET CBA3bIBaTb
HECKO/bKO annapaTtoB. Takas cxema Noka- ., Rps!
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Mpw BTOpOM noaxofde cxema yxxe BKtovaeT B cebs geranbHo
npopaboTaHHble CBA3N. ITO 03HAYaET, YTO B Hell npopabatbl-
BaloTCs cneundnyHble AN NPUHUMINANBHON CXEMbl NIeMeH-
Thl, TakmMe Kak kabenu, WHbl (CBOe0bpasHbIi SNIEMEHT CXEMB,
TaK Kak cama LUMHa MOXET BbICTynaTb B KayecTBe NpoBoAa U B
TO X€ BpeMs K Hel MOryT NOACOeAVHATLCS Apyrne nposoaa).
MNpoprcoBbIBaOTCA B TakoW CXeme M KNeMMbl. Takylo cxemy
WHOrAa BbIMNOMHSAIOT B KAYeCTBE BTOPOro 3tana npoekTnpoBsa-
HWs, nocne NpopaboTKU NOMMKN CXeMbl B OOLIMHOM NPUHLMNK-
anbHoM cxeme, HO MpW 3TOM NepBOHaYanbHyt0 CXxeMy He odop-
MIISOT Kak 06a3aTenbHbIi KOHCTPYKTOPCKUIA JOKYMEHT.

TpyaHO cnopuTb O HegocTaTkax U NpeMMyLLecTBax 3Tux ABYX
noaxopos. Beibop obycnaenveaeTcs BMAOM NPOM3BOAVMMOWN
npoayKuMn, 06bEeMOM KOHCTPYKTOPCKMX paboT, TpaanLMOHHbI-
MW NOAXOAaMM K NMPOEKTUPOBAHMIO U MOHTaXy M YCIOBUSMU
akcnnyataumn obopygosaHusi. OTMETMM TOMbKO, YTO NepBbIN
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noaxopd AaeT nydllee npeactaeneHne o nornke paboTbl Cxembl
B LlenoM. Bropon - 6onee opMeHTUpOBaH Ha MOHTaXHbIE U pe-
MOHTHble paboThbl.

Pa3paboTka
NPUHUUNNANBbHON CXEeMbl

Mocne Toro, Kak anekTpuyeckas nNpuHUMNuanbHas cxema
npogymMaHa KOHCTPYKTOPOM, ChOpMMUPOBAarock ee criy>kebHoe
Ha3HayeHune, MPUKMHYTbl OCHOBHbIE €€ NapaMeTpbl, HaYNHaeT-
€A mpouecc co3gaHus cxembl. Ha aTom aTane ncnonb3yloTces
ycnoBHble rpaduyeckne obosHaveHns (YIO) anekTpnyeckmx
3MeMeHTOB, OTPUCOBBLIBAKOTCA NNHUM CBA3W. Kazanock 6bl, Bce
NPOCTO, HO KOHCTPYKTOPY MPUXOAMTCS, MOMMMO hopMMUpoBa-
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BkP32
3bIBAET TOSbLKO J102UKY CBA3EN U HE PaCKPbl- ~
BaeT KOHKPETHYI ee peanu3auuio B BuAae
«KUBBIX MPOBOAOBY. K npumepy, ecrnv NiuHUm
CB$I311 POXOAST MO TPEM KOHTaKTaM, TO anek-
TPUYECKYHO CBSI3b MOXHO peanv3oBaTtb Tpe-
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Ms1 BapuaHTaMmu coeanHeHui. MNpumep Takon ? | -
CXeMbl MoKasaH Ha pucyHke 1. ) om w5 o .
Bo BTOpOM npeacTaBneHnm NpuHLMNansHoMm 5 | -
CXEMbI NWHIS CBA3W YKa3blBaeT CBA3b CTPO- e oug

ro Mexay [ByMsl areMeHTaMu cxembl. 1o [P ML, o
CYLLECTBY, NMHUSA CBSA3N B TAKON CXeMe Of- 5 Puc. 2 W P ij,mpmsu [

HO3HAYHO COOTBETCTBYET «KUBOMY» MPOBO-

ay. NprmMep 3ToN cxeMbl NoKasaH Ha PUCYHKe 2.

Mpu nepBom noaxofe nNpegycmaTpyBaeTcsa nocregyolas pa-
©0Ta Haa NPOeKTOM No onpeaeneHno KOHKPETHBIX CBA3EN U Mo
onpefeneHuio KNnemMMHbIX 6roKoB, KOTOpble NMPOpPUCOBaThL B
CXeMe 3TOoro Tuna NpakTU4ECKN HEBO3MOXKHO.

HUS NOMMKM CXEMbl, pellaTb MHOXECTBO YepHOBbIX 3adad, a
UMEHHO:
onpegenatb rpaduky YO, kak 3T0 NPUHATO MO CTaH-
AapTy ANA KOHKPETHbIX TUMOB 3MEeKTPUYECKUX YCT-



PONCTB;
npucBamnBaTb aieMeHTam cxemMbl ByKBEHHO-MO3NLINOH-
Hble o60o3HayeHuns (BIO);
BBOAMTb 0603HaYeHMEe MapKMPOBKM BXOOOB/BbIXOO0B
B COOTBETCTBUN C 0003HAYEHMAMM BbIOPAHHbBIX YCT-
pOWCTB (MHOT4a MapKUPOBKY BXOA0B/BbIXOAOB HE yKa-
3bIBAKOT Ha MPUHLMNUANbHBIX CXeMax);
OTCNEXUBATb KONIMYECTBO UCMONb3YEMbIX KOHTaKTOB B
KOHTaKTHbIX rpynnax perne;
pucoBaTtb NMHUK CBA3N U 0Bo3HayvaTb ux. [pu sTom
cneguTtb, YTobbl 0603HAYEHUSA HE NMOBTOPSANNCH;
dopMMpPOBaTbL KOHTaKTHbIE IPYMNMbl M aapeca KaTyLUek;
npu HeobxoaMMocCTM co3faBaTb yHKLUUOHAambHbIE
rpynnbl;
NPOCTaBMsATb 30HbI YepTeXa CXeMbI;
pvcoBaTb AOMNONHUTENBHBIE ANEMEHTbLI CXEMbI M AeNaThb
NOSICHAIOLLME HaAnucy;
3anoNHSATb OCHOBHYIO HaZnuchb;
KOppEeKTMpOBaTh NOMNOXEHUE ANIEMEHTOB Ha Cxeme A1
YNyuLLEHUS ee YATAeMOCTH.

Bce aTu onepaumu BbINOMHAIOTCA napannenbHo.

OnpeaeneHne aneKkTpu4eckoro
obopyaoBaHMA cxeMm

Mocne Toro, Kak NpuHUMNuansHasi cxema ccpopmmpoBaHa, Ha-
YMHAETCH 3Tan onpeereHns TUMNOoB annapaTtoB, YCTPOWCTB U
TMnoB npoBoaoB. OMbITHBIN KOHCTPYKTOP YXKe B npoLecce pas-
paboTkn cxembl NpeacTaBnsieT cede TMN Ucnonb3yemoro 06o-
pyaoBaHusi. Ota nHdopmaumsi Noka OTKNaAbIBAaeTCsl Y HEro B
ymMe 1 cukcupyetcst Ha YepHoBukax. Ho BOT HacTynaeTr mo-
MEHT, Korga TpebyeTcs pa3paboTaTb nepeyveHb anemMeHToB. [ns
3TOro HEOOXOAMMO OKOHYaTENbHO OMpeaenUTbLCA ¢ 06opyao-
BaHWEM, paccopTMpoOBaTh €ro no craHgapTam, GyKBeHHO-Mo-
3UUNOHHBIM 0B03HAYEHUAM U (PYHKLMOHANbHBIM rpynnam.
MHorga nepeyeHb areMeHTOB BbIMOMHAETCA ANSA OTAENbHbIX
yacten nsgenuda. B aTom criydyae KOHCTPYKTOP OOMXKEH onpe-
OenuTb MecTOMOMOXEHUE YCTPONCTB Ha 060pynoBaHUN.
Takum o6pasom, Npu paspaboTke NnepeyHs BbINOMHATCS Crie-
nyrou.wle onepauum:

OCYLLECTBNSIETCA MONCK MHGOOPMaLMKM MO BUAAM 3rieK-

TpoobopyanoBaHus;

dopmupyeTcst TEKCT 0003HaYeHWs Anst KaXkaoro uaae-

nus;

NoACYMTBIBAETCS YMCNO OAVHAKOBbLIX U3OENuiA;

dopmMmpyeTcsa NepedeHb ANIEMEHTOB Ha NpUHUMNnanb-

HOW CXeMe Unun B Buae CaMoCTOATENbHOIO JOKYMEHTA.

WHorga TpebyeTcs BbIMOMHWUTL MEpeYeHb 3MeMEeHTOB

Ons oTaenbHOM Yactu obopynoBaHUS.

(OnHow 3 cepbesHbIx Npobnem Ans KOHCTPYKTOpa SABMSET-
ca nogaepxkka 6asbl AaHHbIX 3MNEKTPUYECKUX YCTPONCTB. Mbl
pagbl COOOLLMTL BaM, YTO MHCTUTYT MPOMBILLIIEHHOrO pasBu-
Tma («MIHdOpManekTpo») Hayan paboTbl MO NPOEKTY No Co-
30aHuo 6a3 AaHHbIX ANEKTPUYECKMX YCTPONCTB Ha OCHOBE 6as3bl
OaHHbIX annapatoB ElectriCS. 310 no3sonut nonb3oBaTensm
nony4atb U 0OHOBNATL 6asbl JAHHBIX LEHTPANM30BaHHO).

OnpepneneHne MecTonoNoOXeHus
3NEeKTPUYECKUX YCTPOUCTB B
nsgenum

Ha onpepeneHHom aTtane paboT TpebyeTcsa onpeaenuts Me-
CTOMONOXEHME YCTPOWNCTB, KOTOPbIE PACCTaBMAT Ha MaHemnu
n B wkadbl. (HazBaHmsa «wkad» M «naHenb» 3gecb ycrnos-
Hble. OHM OTMEYaloT TONMbLKO Ha3BaHWSA YPOB-
Hew pacnonoxeHus obopyaoBaHus B 0605104-
kax). MoryT cyuwecTBoBaTb OT4ENbHOCTOS-
lwme ycTponcTea. B cBoto oyepenp, naHenu
MOTyT HaxoguTbcs B LiKadpax unm pasme-
lwaTbca oTaenbHO. KoHevHo, cyluecTByeT m
bonee rnybokas BNOXeHHOCTb, HO B 60mMb-
LUMHCTBE Cry4YaeB AOCTaTOYHO TPEX YPOBHEN:
YCTPOWCTBO, NaHenb, LKag.

B npouecce aton paboTbl KOHCTPYKTOP
BbINOMHAET CrieayroLmne onepauum;

onpegenseTr 06onoyky (NaHenu u wkadebl);
onpegernsieT nonoXxeHue naHenemn B wkacdax;
COCTaBSAET CNUCKM YCTPONCTB ANsi KaXKO0M 000moYKu;
onpegenseT NopsifoK pacrnonoXeHWs yCTPOUCTB 1 060-
noyeK OTHOCUTENbHO ApYr Apyra.

Pa3paboTka cxembl
coeAvHeHUN (NOAKNYEHNN)

Ha cxeme coegunHeHun (34) nnm cxeme NogkntoYeHnn (35) KoH-
CTPYKTOpP yKasblBaeT NPMMEPHOE PacrofioXXeHne 31EMEHTOB
(annapatoB) Ha naHenu 1 hopMUPYET NUHUM CBA3U C agpeca-
MW MOAKIIOYEHNIA OKOMO Kaxaoro Bxoda/Bbixoaa. MHorga Ha
CXeme BMECTO JIMHUI CBA3M CO34atoT Tabnuuy nogkmnoyYeHuin.
Hanbonee Tpygoemkon onepauuen ABRsieTcs onpegeneHne
agpecoB MOAKIOYEHWN.
B HekoTopbIx criydasix agpeca NoaKnoYeHUn He hopMupyIoT-
Csl, @ Ha cxeMe MOAKIYEHUI BbINOMHSIETC Tabnuua coegu-
HEHWI.
B npou,ecce 3TOM paboThbl BBIMOMHSAOT cregyoLwme onepaumm:
n3o0paxaloT arneMeHTbl Ha cxeme coeguHeHuin (34)
unmn cxeme nogknoyeHun (35);
onpeaensoT agpeca NOAKIOYEHUIA AN KaXaoro BXO-
Aa/BbIxoda U HAHOCST MX Ha CXemy;
NPOCTaBMSIOT 30Hbl YepTeXa CXEMbI;
npu HeobxoaMMOCTU paspabaTbiBaloT M MOMELLAoT Ha
cxemy Tabnuuy coegMHeHui;
PUCYHOT OMNONHUTENbHBIE 3MEMEHTbI CXEMbI U AeNnatoT
nosicCHAOLLME Haamucw;
3anonHsIT OCHOBHY HaAmNuWCh;
KOPPEKTUPYIOT MOMOXEHWEe IMEMEHTOB Ha cxeme Ans
yny4LUEHMs ee YNTaeMOCTH.

Tabnuua coeagnHeHnU

Tabnuua coegunHennii no TpebosaHmam FOCT moxeT ObiTb ABYX
BMOOB. B nepBom Buae onncbiBaeTCcsa KaXabli MPOBOA CXEMbI C
yKasaHueMm, oTKyga OH MAET M Kyaa noctynaet. Bo BTopom -
ONst KaXKO0W NMHMKN CBSI3N yKa3bIBAETCS CNMUCOK YCTPOWCTB, NO
KOTOPbIM OHa MPOXOAUT.

MepBbli LOKYMEHT 0ObIYHO BbIMOMHSIKOT AN NPUHLMNNANbHBIX
CXeM, BbIMOSTHEHHbIX MO BTOPOMY MoAxoay (Kak Mbl 9TO ONUCHI-
Banu Bbiwwe). Bropown 6onee nogxoauT ons oOblYHOW NPUHLK-
NUanbHOM CXEMbl.

MapannensHo ¢ hopMMpoBaHMEM Tabnumubl CoeauHEHWI on-
pegenstoTcs Tunbl NpoBoaoB. bonee nogpobHo 3Tn onepauun
pacCcMOTPEHbI HMXE.

OnpepeneHne cBsA3en Mexay
yCTpOUCTBaMU U 000SI04KaMHU

KoHcTpyKTOp onpegenseT CNncky aneKTPUYECKUX CBA3e pas-
NNYHBIX YCTPOWCTB, BXOOALWMX B anekTpoobopyaosaHue. Ecnn
OH paboTaeT ¢ 06bIYHON NPUHLMMNANBHON CXEMOW, TO CTaHo-
BWTCH Ba)XE€H MOMEHT OnpeAeneHns TonbKO OQHOro BapvaHTa
CBSI3M M3 MHOXeCTBa BO3MOXHbIX. Ha camom gene, ecnun mu-
HUS CBA3M COEOMHSIET, K Npumepy, Tpu wkada (cMm. pucyHok 3),
TO MO NPUHUMNNANbLHOW CXeMe Henb3sa OnpeaennTb Kak ux co-
€OVHUTb peanbHbIMU ©KUBBIMU» NPOBOAAMU (CM. PUCYHOK 1).
34ecb BO3MOXHO Tpu BapuaHTa. KOHCTPYKTOp OOMKeH Bbib-
paTb TONbKO OAMH, U NPU 3TOM He AOIMKEH He JOoNyCTUTb «3a-
KONbLOBKMY» CBSA3W (BapuaHT COedVMHEHUsi cnpaBa Ha PUCYH-
ke). Kputeprem Bbibopa ABnseTcs 3apaHee HamedYeHHas cxe-
Ma coeduHeHVn. KOHCTPYKTOp Yyxe MpeAcTaBrnseT, Kak AoMmK-

Pvc.3 Bo3moxHble BapuaHTbl peanusaumm 3neKTpuyeckon CBA3v Mexay Tpems
obbekTamu. MNocnegHun pUcyHOK 0TOBpakaeT «3aKorbLOBKY» CBA3N.
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Hbl NPOXOANUTb Tpacchl, 0bpa3oBaHHble NUHMUAMKU cBs3n. Oa-
HaKO NMpu 3TOM OH MOXET ynycKaTb U3 BUAOy Te CBA3M, KOTOPble
nayT CTPOro Mexagy ABYMsi oObekTamu, Npuyem MosABMSTCA
OHW TONbKO B pe3ynbsrarte BbIbopa CBA3EN Mexay ApYruMmu LKa-
hamu.
K npumepy, KOHCTPYKTOP peLunn, Y4TO TPaccChbl AOMKHbLI MPOATU
mexay wkadom 1 n wkadom 2, wkacgom 2 u wkadom 3. Oa-
HaKo, MOXET NMPOSIBUTBLCA CBA3b MexXay Lwkadom 1 u wkadom
3, KOTOPYIO HUKaK MHa4ye He MPOTSAHELLb, MOTOMY YTO OHa MNpo-
siIBANach B pe3ynbsrarte NpoKnaaky Tpacchkl Mexay, ckaxem 3, 4
n 5 wkadamn. NMoaTomy MOryT BHOCUTCH NMMBO KOPPEKTUPOBKU
B CXEMY BHELLUHUX COeAMHEHWN, NMBO TakMe CBSI3N TPaH3UTHO
nponyckatTcs Yepes Wkadbl (B Haem npumepe Yepes wkad
2). 3agaya ycrnoxHseTcs TeM, YTO B aHaNu3e y4acTByHT cpasy
HECKOIMbKO [ECSITKOB, @ TO U COTEH, 3MEKTPUYECKNX CBA3EN
NpOXoAdALMX He TOMNbKO Yepe3 aHanuMaupyemble Ha AaHHbIN
MOMEHT LUKadbl.
Mocne onpeneneHnsi BHELLHMX CBSA3EN MNOSIBMSETCA BO3MOX-
HOCTb OMpeaennTb KneMMHble Broku, KoTopble «pa3Bs3biBa-
I0T» NPOBOAA, MPOXOAdALLMNE Yepes «rPaHULy» NaHenewn.
Ecnn koHcTpykTOp pabotaeT ¢ npuHUMNWanLHOM CXeMoWn, Co-
30aBaeMyo MO BTOPOMY noaxody (CM. Bbille), TO OH chakTu-
Yecku BbINOMHAET BClo 3Ty paboTy y cebs B yme. B gansHen-
LemM eMy NPUAETCS TOMNMbKO METOANYHO «BbIYUCIINTL» BCE MPO-
BOAQ, BXOASLLME B 3TU CBA3W.
Mocne onpepenennst Tpacc (My4koB) NMPOBOAOB MeXAy LUKa-
hamMum KOHCTPYKTOP pasgenseT ux no TUMy aNeKTpUYEecKom Ces-
31, 4ToObI U3bexatb HaBodok. NHoraa TpebyeTca pasgenvTb
npoBoAa Ha OTAEmNbHbIE TPACChl N3 TEXHOMNOIMYECKMX coobpa-
KEHUN.
WTak, npu onpegeneHmmn BHELLHNX CBA3EN KOHCTPYKTOP BbINOI-
HsEeT cnep,yroume onepaumu:

onpefensetr NpoBoAa, BXoAdLMe B aHanusvpyembie

CBA3Y;

Hame4vaeT CxeMy MpOKIagoK Tpacc;

OKOHYaTenbHO hopmmpyeT cxemy NpokNagok Tpacc;

pa3buBaeT «ny4kM» NPOBOAOB Ha TpaccChl MO TUNam

3MNEeKTPUYECKON CBA3N M MO TEXHONOIMYecknum coobpa-

XKEHUAM;

obo3HavaeT Tpacchl, ONpeaensaeTcs C UX KOHCTPYKTUB-

HbIM UCMOMHEHVEeM;

npu HeobxogMmocTu opmMupyeT Tabnuubl coegnHe-

HUIA Mexay obonoykamu.

OnpepeneHue TMNOB NPOBOAOB

Twn npoBoga BbIGNpPaeTCH, NCXOAA U3 PACHETOB U CNPaBOYHbIX
AaHHbIX Ha obopyaoBaHmne, TEXHOMOMMYECKMX COODpaxXeHU 1
TpeboBaHWA, KacalLMXCs CHUKEHUSs HOMeHKNaTypbl. KoHcT-
PYKTOp CTapaeTcs pasfenutb CBA3M MO UX Cry>KebHbIM HasHa-
YeHWAM: Lenun ynpaeneHus, crnaboToyHble Luenu, curnoBble -
HWUM CBS3UN U T. A. [1py 3TOM y ONbITHOrO NPOEKTUPOBLUMKA Bbl-
pabaTbiBaeTcs TUNOBOW MOAXOA K OMpeAeneHnto Mapok npo-
BOOOB. Hanbonee 4acTbin Noaxoa TakoB: CKaXKeM, NpoBoAaM
Lenen ynpasneHns AN BHYTPUMNaHenbHbIX CBA3eW HasHaya-
€TCa ogHa Mapka, ANS MeXnaHenbHbIX — gpyras (unu, B apy-
ron TepMmMHONorMu, Ans prMKCMpoBaHHbIX NPOBOAOB — OAHA,
AN He PUMKCUPOBaHHbIX — Apyrast). TO MOBTOPSIOT AN Kax-
[0ro TMna aneKkTpu4ecKkon ceasn. Takum obpasom, onpeaenvs
cny>xebHble HasHa4YeHUs1 MEKTPUYECKUX Lienen, KOHCTPYKTop
dopmanuayet Bblibop Tuna nposoga. EctectBeHHO, nHorga no
TEXHOMOrMYECKUM U APYrMM COOBpaXeHsAM NpuxoanTeCs OT-
cTynaTb OT 3TOro npasuna.

OnuncaHHbIi NoaxoA no nogbopy NpPoBOJOB HE COBCEM MO-
HATEH KOHCTPYKTOpaMm, KOTOpble UCNOMb3YT BTOPOW NOAXOA K
NPOEKTUPOBaHMIO NpUHLUMNManbHoN cxembl. OHa MeHee dhop-
Manu3oBaHa gns atoro cnocoba. 3aeck yaobHee HasHavaTb
MapKy npoBofa MpAMO B NpuHUMIMansHOW cxeme. W KOHCT-
PYKTOp (haKkTM4eckn AenaeT 3TO Ha YepHoBMKax, odhopMnsas
OKOHYaTENbHbIN BapuaHT B Tabnuue coeanHeHui.

WTak, Ana onpeaeneHns TUNOB NPOBOAOB KOHCTPYKTOP Bbl-
MOSHAET creaytoLime onepaumn:

NpoBOAUT HEOGXOAMMbIE pacyeTbl UMK UCMonb3yeT
CnpaBoYyHbIe AaHHbIE AN onpeaeneHns ceveHnin npo-
BOAOB;

onpegensieT TUMbl 3NEeKTPUYECKNX CBA3EN;
onpegensieT TUMbI NPOBOAOB;

WHorpa atn onepaunmn BbINMONHAKTCA yXXe Ha 3Tane pa3pa60T-
KN ﬂpVIHLl,I/IﬂVIaJ'IbH017I CXeMbl.

KnemMHbLIe 6noku

Kak y>xe roBopurnocb Bbille, NOCe ONpeaeneHnsi BHELLHNX
cBsA3et HeobXo0AMMO onpeaenuTb KneMMHble 6noku. 3Ta one-
paums TpebyeTcs B criyvae MCrnornb30BaHWs 00bIYHbIX NPUHLK-
nuanbHbIX cxem. [py naHenbHOM MOHTaXe ANns cTauuoHap-
Horo obopynoBaHus noabop GrokoB xopollo dopManuayer-
cs. Bce «yxogsuwme» ¢ naHenu nposoga AOMKHbI ObiTe «npo-
nyLeHbl» 4yepes krnemmbl. Takum obpasom, obecnevvBaeTcs
TEXHONOMMYHOCTb MOHTaXHbIX U PEMOHTHbIX paboT. ckntove-
HMEM SIBNSIKOTCA HEKOTOpbIE BUAbI SNEKTPUYECKUX CBSA3EN, ANs
KOTOPbIX KPUTUYHO KONMUYECTBO pa3pbiBoB. K HUM OTHOCSTCS,
HanpvmMep, cnaboTouHble uenu, naywme, K npumepy, ot gat-
yukoB. Kpome aToro, He Ans Bcex naHenen LenecoobpasHo
NPUMEHATb KNEMMHble Groku.

KnemMmMHble 6rokun nogbuparoTcs B 3aBUCMMOCTU OT CEYEHMS
NPOBOAOB M KOHCTPYKTUBHBIX 0OCOBeHHocTern naHenu. [Npu on-
peaeneHnn HeobxoaMMOoro Ymcna KrneMm Ha KrneMMHoOM Ornoke
YUYUTBLIBAETCS YUCIO JOMYCTUMbIX NMPOBOAOB, «Ca)aeMbix» Ha
oaHy knemmy. Mpu NpeBbILEHWMN 3TOrO YMcra opmMupyeTcst
nepeMblivka 1 NpoBoda nepedpacbiBatoTCsl HA COCeqHUE Krem-
Mbl. B nTore KOHCTPYKTOP BbIMOMHSET CriedytoLlme onepaumu:

- onpegensiet NpPoBoAa, «yxoasiue» ¢ naHenu, u rpyn-
NUpyeT UX Mo TUMNaM JNEKTPUYECKUX CBSA3EN, CeYeHu-
SIM 1 MECTOMOJOXKEHWIO;
onpegensieT HeobXoAMMOe YUCIIO KNEMM OIS Kaaom
rpynnbsl NPOBOAOB;
noa6upaeT KNnemMmMmHble BOKM MO KONMYECTBY KNEMM U
B COOTBETCTBMU C KOHCTPYKLMEW MaHenu;
onpeaensieT nepemMblvk/ Ha KNeMMHbIX Briokax;
dopMupyeT BYKBEHHO-MO3MLMOHHbIE 0603HaYeHus
KNeMMHbIX 6riokos;
pucyeT KneMMHble BriokM Ha CXeme COeAVHEHWI;
BHOCUT KITEMMHbIe OMNOKM B NepeyeHb 3NIEMEHTOB U
Tabnuubl coeanHEHUNA.

HakoHe4yHUKM npoBoaos

XoTs onpefeneHne HakOHEYHUKOB MPOBOAOB U HE OTHOCUT-
CS1 K CXeMOTEXHUYECKOMY 3Tarny NpoekTa, Mbl paccMaTpuBaem
NUX B CBA3U C TEM, YTO AaHHbIE NO TUNaM HaKOHEYHUKOB 6e3yc—
FIOBHO HY>HbI, 1 (hOPMUPOBATL TabnuLibl, B KOTOPbIX OHW ONW-
cblBaloTCH, yaobHee MMEHHO Ha 3Tom aTane. (YacTto HakoHeuY-
HMKM BHOCSIT B Tabnuuy coeauHeHuiA unm hopMUpYIOT Ha HUX
OTAENbHBIA AOKYMEHT).

HakoHe4HWk1 NpoBoAoB BblbMpatoTcs B 3aBUCMMOCTM OT reo-
METPUYECKNX XapPaKTePUCTUK KNneMMbl yCTpOVICTBa N ceveHud
npoBoga. 3a4acTyto Ha BbIGOp BNUSIET U MECTOPACTONOXEHNE
YCTPOWCTBA, Korga NPpUXoANTCSH MEHATb KOHCTPYKLIMIO HAKOHEY-
HWKa. KOHCTPYKTOp cTapaeTcsl MakcuMarnbHO COKpaTUTb HOMEH-
KnaTypy NpuUMeHsieMbIX HaKOHEYHUKOB.

BbixogHasi 4OKyMeHTauums

dopmaT KOHCTPYKTOPCKMX JOKYMEHTOB YaCcTO OTNMYaeTcs Ha
pasHbIx npeanpuatuax. [JobasnsatoTcs HoBble rpadbl, LWMPOKO
TpakTyeTCst MOHATME «COpPTUPOBKa» (0ocobeHHO B Tabnuuax
CoeaVHEHWN), MHOrAa B AOKYMEHTaxX MPUMEHSAIOT Aaxe Creuy-
arnbHyl CUMBONMKY (Hanpumep, obo3HayeHus knemm). MNpu
3TOM JOKYMEHTbI ocTatoTcst cootBeTcTByoWMMM TOCTY. Kok-
CTPYKTOP OOCKOHAarbHO 3HaeT HasHayYeHne KaxKgoro AOKYMeH-
Ta, ero CTPYKTYpy U NPOXOXAeHMe No cnyxbam npeanpuatms.
OH cTapaeTcs BbINOMHATL AOKYMEHT, MakCUMarbHO NOAYUHSA-
AICb MpaBunam ero copmanu3aumm, NoHATHele BceM. Ho no-
MUMO MPELYCMOTPEHHbIX Asi CXEMOTEXHUYECKON YacTu Mpo-
ekTa anekTpoobopynosaHus FOCTom nepeyHsi 3aNEMEHTOB 1
Tabnuy, coeguHeHNn, KOHCTPYKTOPY Npuxoautcst paspabartbl-
BaTb Creuvann3MpoBaHHble Tabnuubl Ans Tpacc, oT4eTbl Ans
MOHTaXHbIX paboT, MHAHCOBLIE OTYETLI, BECTU MOACHET CO-
AepXaHusa OparoueHHbIX MeTanmnoBs, Aenatb CTaTucTuyeckme
BbIGOPKM NO Mapkam NPOBOAOB M kabenen, Tune annapaTypbl,
HaKOHEYHVKaM NPOBOAOB U T. M.



M3noxeHHble npouenypbl NPOEKTUPOBAHWS 3NeKTPoo6opy-
[OOBaHWsA Ans OTAerNbHbIX NPeanpusaTUiA MOTyT HECKONbKO OT-
nMyaTbCs, 0QHAKO B OCHOBHbIX dTanax OHW 6e3yCcrioBHO npu-
cywm Bcem. CnepyeT elle pa3 OTMETUTb, YTO NPOrPaMMHbIN
npoaykT ElectriCS paspaboTtaH ncxogsa n3 peannsaumm Bbille-
paccMOTPEeHHbIX npoLeayp.

Mbl paccMOTpenu OCHOBHbIE onepaLmun npolecca NpoekTu-
poBaHus anekTpoobopyaoBaHus. K coxaneHuo, HEBO3MOXHO
B XXypHanbHOW cTaTbe onucaTtb 6onee nogpobHO Kaxaylo 13
onepauuii, 6binnM onyLeHbl U HEKOTOPbIE BaXXHblE€ CTOPOHbI
paboTbl KOHCTPYKTOpa. Tak, Mbl COBEPLUEHHO HE Kacanucb
opraHusauum npoecca NpoeKkTUpoBaHUs rpynnovi pa3paborT-
YMKOB, HE paccMmaTpuBanu obcnyxuBaHue NpoekTa AMNeKTpo-
obopygoBaHusa B npouecce NpousBoAcTBa WM 3KchnyaTauum
obopynoBaHusi, He GbINM pacCMOTPEHBI BOMPOCH! NPUBA3KM
onepauun k TpeboBaHnam MOCT. Bce aTo Mbl nocTapaemcs
packpbITh B CreayoLMX HaWmMx nybnmkaumsax no TeXHONnorum
NPOEKTUPOBaHNS 3MNeKTPoObopyAOBaHUS.

HoBas Bepcusa ElectriCS 4.0

YeteepTas Bepcus ElectriCS BbixoguT B MapTe-anpene 2000
roga. B Hen coxpaHmunmch BCe BO3MOXHOCTM NpeablayLLen Bep-
cun 1 nosBUnucb Hosble. MNMporpamma ctana pabortatb C
AutoCAD 2000. Paclmpunacb obrnacTte ee NpuMMeHeHus.

Mpexae 4yeM pacckasaTb O HOBLUECTBaX NporpaMMbl MO3Ha-
KOMMMCS C €€ CTPYKTYpOU (CM. PUCYHOK 4).

B nepsyto ovepeab KOHCTPYKTOP BMOWUT NporpaMmMy ynpas-
neHusl NPOeKTOM, KOTopasi OCYLLECTBMSET AOCTYN KO BCEMY
WHCTPYMEHTapuio 1 AaHHbIM NpoekTa. 34ech nepecekaroTcs
Bce TponuHku ElectriCS.

CpenctBamn pegakTopa CxXeMm, KOTopbI paboTaeTt B cpeae
AutoCAD 2000, paspabaTtbiBaeTcsa npuHUUNuUanbHasi cxema
(33), aBnsoLwaacs OCHOBOW Bcero npoekTa. PegakTtop cxem
MO3BOMSIET CO3aaBaTh Y CXEMbl MOAKITHOYEHWIA.

YcnosHble rpadmnyeckue o6o3HadveHns (YIO) coxpaHstoTes
B creyunanuanpoBaHHoi 6nbnunoteke. OHa 4OCTyNHa U3 pefak-
Topa cxeM 1 13 6a3bl annapaTos.

B npouecce cosgaHus npuHUMNMAanNbEHOW CXeMbl KOHCTPYK-
TOp TPaHCNMpYeT ee AaHHble B 6a3y npoekTa — TabnvyHoe npea-
cTaBrieHue cxembl. Pegaktop 1abnuu LeHTpanbHbIA MHCTPY-
mMeHT ElectriCS — agpo nporpammbl. Cpeacresamu pegaktopa
CXeM CO3[aeTcH TONbKO rpadnyeckoe NpeacTaBieHNe CXEMb,
a B pepaktope Tabnuy opMupyeTcst BECb MPOEKT B LIEMNOM.
3pechb co3faeTcd nepeyeHb 3NeMeHToB, (POPMUPYIOTCS Cnnc-
K/ naHenem v wkadoBs, OCYLLECTBNAETCS pacCTaHOBKa YCT-
POWCTB, BbIMOMHAETCA TPAcCUpPOBKa NPOBOAOB M ONpeaenstoT-
CS BHELUHME CcBA3W. VIHhopMaLMOHHbIE NOTOKN U3 TabnnyHoro
pefakTopa nocTynaroT obpaTHO B pefaktop cxem Ans popmum-
pOBaHUSA KOHTaKTHbIX FPYMN U afpecoB KaTyLleK, MapKUPOBKU
BXOOOB/BbIXOA0B, CO34aHUsI CXEMbIl NOAKITOYEHUN U T.4.

Bca nHdopmauma no anekTpuyeckMM yCTponcTBaMm coxpa-
HseTca B 6a3e annapaTtoB. OHa No3BONSAET OCYLLECTBNATL CO-
30aHve, XpaHeHune, MoucK U BbIOOP AMEeKTPUYECKOro yCTpou-
ctBa. basa cBsA3aHa ¢ TabnnyHbIM pegakTopom, A4OCTYMNHA U U3
cpenpbl AutoCAD.

Bubnuoteka

Basa Basa
Yro annaparos NpoBOAOB
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leHepaTop OT4ETOB NO3BOMSET NOATOTOBUTL BLIXOAHYIO A0-
KymeHTauuto npoekta. (Ecnu B TabnuyHom pegaktope nHdop-
Maums Mo MPOEKTY TOMbKO rOTOBUTCH, TO B reHepaTope oTye-
TOB OHa npeobpasyeTcs B haiinbl, rotosble K neyatn). OT4eThbl
CO3AatoTcs B BUAE 0ObIYHbIX TEKCTOBbLIX DannoB, B BUAE AOKY-
MeHTOoB pegaktopa MS WORD v B Buae npocreniiero oopma-
Ta DAT, KOTOpbIA MOXHO UCMONb30BaThb 415 NOCTPOoeHUs Tab-
nuy B AutoCAD cpencteamun mogyns MechaniCS nnu ctopoH-
HUMW NporpaMMamu. [eHepaTop OTYETOB NO3BONSET CO3AaBaThb
He TOMbKO TUMOBbIE AOKYMEHTbI, HO U pa3pabaTbiBaTe HOBbIE
BMObl OTHETOB.

HoBasa nporpamma
ynpaBrieHUsA MPOeKTOM

ElectirCS 4.0 nony4mn HOBYIO NporpaMMy yrnpaBrieHus npo-
€KTOM 3neKkTpoobopyanoBaHus (cM. pucyHok 5). MNpexae Bcero
OHa Tenepb NOAAEPXUBAET haisibl HE TOMNBKO MPUHLUMNMATb-
HOW CXEMbI 1 CXEMbI NMOAKIOYEHNI, HO U BECb Psif, BO3MOXHbIX
cxeM oT «91» fo «37». Kpome 3T0ro, B OTAEMNbHYIO Nanky npo-
eKTa BblBeeHbl OT4eThI. [logBunack nanka s YepHOBbIX pas-
paboTok. bonee coBepLUEHHbI MHTEPdENC NO3BOMSET F1ENKO
OPUEHTMPOBATLCA Kak B UHCTPYMEHTapMK NporpamMmbl, Tak 1 B
hannax gaHHbIX.

PepakTtop cxem

Bbiwe mbl ynomuHanu o Tom, 4to B ElectriCS nosiBunach
BO3MOXHOCTb NnoadepxuBatb CTPYKTYpHble (1) U dyHKLMO-
HanbHble (32) cxembl, 06wWwme cxembl (36) U cxembl pacnono-
xeHust (37). OgHako OCHOBHbIMY OCTalOTCsl NPUHUMNNANbHbIE
CXeMbI, CXeMbI coegnHeHun (34) n cxeMbl nogkmnioydeHnn (35),
KOTOpbIE CBsi3aHbl C TabNM4YHbIM NpeacTaBneHneM cxembl (6a-
301 nNpoekTa), Ha OCHOBE KOTOPOro CO3AalTCA BbIXOAHbIE O0-
KYMEHTbI.

PucoaHue cxem ocyuiectensietcsa B cpeae AutoCAD 2000.

Puc. 5.
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Pa3paboTaH psig HOBbIX KOMaHA, 45151 pPUCOBaHMsS CXeM, MOAEP-
HU3NpOBaHbI CyllecTByloLUle.

OdopMneHne cxeMbl OCYLLIECTBINAETCS CPeACTBaMM Nporpam-
Mbl MechaniCS.

B nepBon 4YacTu cTaTb Mbl MHOIO roBopunn o aByx noaxo-
Jax K co3aaHuio NMPUHLMMINAMbHBIX CXEeM, MO3TOMY 3aMETUM,
yTO NporpaMmmHoe obecneveHune ElectriCS nogaepxveaet oba
BapuaHTa NpUHUMIMANbHBIX CXEM.

Bubnuoreka YO

Beina nepepabotaHa GubnunoTeka yCnoBHbIX rpadonyeckmx
0b03HayeHun (cM. pucyHok 6). Ctano ynobHee agantvpoBaTb
ee Anst cobcTBeHHbIX HYXa. CkaxxeM, MOSABUNOCHL OKHO nocre-
OHMX MCNONb3yeMbIX YCNOBHLIX rpaduyecknx obosHaveHuin
(YTO). KoHcTpykTOp, HaunHaa pabotaTb ¢ OmMbnuoTtekown, ye-
pe3 HekoTopoe BpeMsi nory4vaeT ObICTpbIi AocTyn K Tem YT O,
KOTOpble OH Yalle ucnonb3yet. Kpome 3T0ro, npoctbimM «nepe-
TArMBAHWEM» MbILLKOW YCINOBHbIX M306paXXeHU OH MOXEeT
cchopmupoBaTb HeobOxoaMMble Noapasaernsl GnubnmoTekn Taknum
obpasom, 4ToObI OHM BbINM Bcerga y Hero nog, pyKomn.

BBeneHa BO3MOXHOCTb cpady, 6e3 Bbixoga 13 6ubnmoreku,
3apartb GyKBEHHO-MO3MLMOHHOE 0603Ha4YeHre 1 yron noBopo-
Ta YIO.

Tak xe, Kak u B npeablayLlen Bepcuu, paspeLleHo cosaa-
BaTb YO npsAMo B NpUHUMNNANbLHOM CXeMe.

M3ameHeH noaxopn K KoaMpOBKe YCrOBHbIX 0003HayYeHun. Te-
nepb Nonb3oBaTeNU MMEKT BO3MOXHOCTb 0003Ha4aTb cob-
ctBeHHble YO, HaumHas ¢ onpegeneHHoro Homepa. Ecnu xe
OHW XOTAT, YTOObI 6a3bl annapaToB OT CTOPOHHMX pa3paboTyn-
KOB ObINN COBMECTUMbI C UX BrubnuoTtekoin YO, TO OHU JOMK-
Hbl gobaensemble YO 3apernctpmpoBath y pa3paboTumkoB
ElectriCS.

CxemMa noakmnroveHus

PaclwmpeHbl BO3MOXHOCTY KOMaHObl CO3AaHMSA CXeMbl Nog-
KINHYeHUs anekTpuyeckoro yctpornctea (annapata) (CI1A).
Tenepb, noMMmo pyyHoro cosgaHuns noka ClA, BBeaeHa Bo3-
MOXXHOCTb NnornyasToMaTudeckoro co3ganusi CIMA n3 6asbl an-
napaToB. [locne TOro, Kak KOHCTPYKTOP yKasan M3 Kakux yc-
NOBHbIX 0603HaYEeHNI COCTOUT YCTPOWCTBO U BBEN MapKUpOB-
Ky ero BxodoB/BbIXOAOB, OH 3arpyxaeTt cpeactsamu 6a3bl an-
napatoB AutoCAD u cpa3sy nonyyaeTt Heobxoammyto rpadomky.
Emy ocTaeTcsi cgenaTb TOMbKO AOMOMHUTENbHBIE NOCTPOEHUSI.
dann CIA cpasy coxpaHsieTcsl B 6a3e annaparos.

Bba3a annapaTtoB

Beina nonHocTelo nepepabotaHa 6asa annapartoB (CM. pu-
CyHOK 7). Ecnn B mpexHen BepcuMm OHa nogaepxusanacb B
CYB[A CTIN (CYBA cTtaHpapToB npeanpusitusi), To cenvac pas-
paboTtaHa cneuunanuampoBaHHas CYB[ anekTpuyeckux ycT-
pOWCTB.

[ns kaxgoro aneKkTpMYecKoro yCTpPoNCcTBa NogaepxuBaercs
TEKCT 0603Ha4YeHUsi, BBOAUMBIN C NMOMOLLBI0 hopMynbl 3aka-

3a, ycnoBHble rpadmyeckne obo3HaYeHWsl, XapaKTeprUCTUKM
BXOOO0B/BbLIXOAO0B, YEPTEX CXEMbl MOAKMHOYEHUS, YEPTEXW YCT-
poricTBa (BUAbl U TpEXMEpPHas MoAernb), AaHHbIE O NOCTaBLUW-
Kax 1 norne Ansa 3ameTok. [Insa kaxaoro yCcTporncTBa MOXHO 3a-
AaTb A0 20 TEXHNYECKUX XapaKTePUCTUK, B TOM YMCHE U TaKuXx,
Kak cToMMocCTb. HoBbIN MexaHn3m hopMyribl 3aka3a No3Bons-
eT 6bIcTpo hopmumpoBaTb ero obosHaveHne. ECTb MHCTpYMEH-
Thbl AN KOMUMPOBAHMSA Kak OTAerMbHbIX, Tak U BCeX Nonen 3anu-
CW 0HOrO YCTPOIACTBa, B nonsa Apyroro. Bce aTo pesko yckopsi-
€T npouecc paclmpenus 6a3bl annapaTos.

basa annapaTtoB nogaepmBaeT He TOMbKO AaHHbIE CXeMO-
TEXHUYECKOro NpoeKTa, HO N YepTexun annapaTtypbl Ans BCTaBs-
Kv MX B COOpOYHbIE YepTexu. ECTb MHCTPYMEHT u Ansa ussne-
YeHus aTux yeptexen n3 cpedbl AutoCAD. OTo no3sonseT ne-
pexoanTb K pa3paboTke COOPOYHBIX YepTexen cpeacTBammn
AutoCAD vnu nporpammamy CTOPOHHWUX pa3paboTyMKOoB.

TabnuyHoe
npeacTaBrieHne CXemMbl

PepakTtop TabnmyHoro npencraBneHnss cxembl Obin paclum-
peH OBYMSI HOBbIMW YTUNUTaMM.

OnpegeneHne BHELWHUX CBA3en

Ecnu B npenbiaywen sepcun ElectriCS BHelHue cBa3m on-
pefenanucb aBToMaTMYecKn Mo XKECTKOMY anroputMy, U Bce
KOPPEKTMBbI 3aTeM Hafo Obifo BHOCUTb BPYYHYO Ansi KaXaoM
JNIMHMM CBA3M, TO Cendac nosiBMnacb yTUnnTa, BbluMChsoLas
BCE BO3MOXXHble BapuaHTbl BHELLHNX CBA3€E W NPeaoCTaBsito-
LLlas KOHCTPYKTOPY BbIOpaTb Te N3 HUX, KOTOpble eMy Heobxo-
anmbl. C NOMOLBK YTUMNUTLI KOHCTPYKTOP MOXET co3aaBaTb
TpaH3WTHbIE CBSI3M AN CyYaeB, koraa HeobXxoanMo oTKa3aTbCs
OT HEKOTOPbIX «HeyA06HbIX» Tpacc.

OnpegeneHne KneMMHbIX G6110KOB

B npegpiayuien Bepcun ElectriCS aons onpegeneHus knemm-
HbIX BITOKOB KOHCTPYKTOP Obln BbIHY>XOEH CO3aBaTb HEYYTEH-
HbI NIUCT NPUHUMMMANBLHON CXeMbl, Ha KOTOPOM pucoBarn
KNneMMHble GNoKu 1 NpYBS3bIBanN K HAM NMHWK CBA3W. B HoBOM
Bepcum Obina paspabotaHa yTunuta onpeaeneHms KNemMmHbIX
6nokoB Ans naHenen. KOHCTpyKTop Tenepb MOXeT Ao6aBnATb
KNnemMMHble 6rnoku npsamo B TabrnMyHOM peaakTope, yKkasbiBas,
Kakve nNpoBoAa crefyert «NpoTalimMTb» Yepes KneMmbl. YTunu-
Ta paboTaeT 1 B aBTOMaTtU4eCKOM pexume, Bblbnpas Knemm-
Hble GNoKM MO CeYeHno NPOBOAOB M No Tpebyemomy Konude-
CTBY KINEMM.

MpoBepka owmnbok

YBenuuuncsa cnncok nposepsieMblx OLWNGoK. BBegeH KOHT-
pornb 3a BHELWHWMW Tpaccamu. Hanpumep, oTcnexuearoTcs
Aaxe Takvme owmbKM, Kak OBOMHOE NpoXOoXKAeHWe NpoBoda no
Tpacce BMeCTO OpraHusaumu CBA3v B npegenax ogHon naHe-
.

B HOBOW Bepcun ocTancsa NPexHUA NPUHLMN KOHTPONS: 1c-
npasfieHye OLWNBKM NEXNT Ha COBECTN KOHCTPYKTOpa. T.e. KOH-
CTPYKTOp MOXEeT npogornxatb paboTy, UrHopupysi coobLleHuns
06 owmnbke. PaboTocnocoBGHOCTL NporpamMbl MpU 3TOM He
HapyLluaeTcs. Takon nogxof npeacrasnaercs Ham 6onee rmb-
KUM 1 FTIOTUYHBIM.

3aknyeHue

PaspaboTunkn nporpammbl CTaBsAT CBOEN 3adayen aBToMa-
TM3NPOBaTb BECb TEXHONOMMYECKUIA MPOLIECC NPOEKTHBLIX paboT
B obnactn paspaboTok anekTpoobopygoBaHuda. Mel Hageewm-
cs1, YTo B HoBOW Bepcuun ElectriCS Ham ynanocb nepekpbiTb
AmanasoH CXeMOTEXHUYECKOM YacTu npoekta. Mbl Oygem npo-
JorkaTb CBOK paboTy Mo noaaepKke v pa3BuUTUIO Nporpam-
Mbl.

OcTaeTcsi HEM3MEHHbIM Noaxon pa3paboTyYMKOB K Makcu-
ManbHOW OTKPbITOCTU CTPYKTYpbl 6a3bl AaHHbIX npoekTa. Mbl
NMOHUMAET, YTO NOAXOAbl MPOEKTMPOBaHUSA anekTpoobopynoBa-
HWS Ha NPEANPUATUAX PasNUYHbIX OTpacren MalMHOCTPOEHUS]
MOTYT OTNMYaTbCH, NO3TOMY Mbl CTPOMM TaKyto CUCTEMY, KOTO-
pyt0 MOXHO 6€e3 NULLIHKMX 3aTpaT aganTMpoBaTb NMOA KOHKPEeT-
Hble TpeboBaHUA HalMX NapTHEPOB.



