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JNEKTPOHNKA u INEKTPOTEXHHKA

B

KTUpOBaHUA U CONMPoOBOXASCHMUA

JHUM U3 OCHOBHBIX YCIIOBHIH CO-
XPAHEHMS! KOHKYPEHTHBIX TIpe-
UMYUIECTB B COBPEMEHHBIX KO-
HOMWYECKHX YC/IOBUSIX SIBSAETCH
CIOCODHOCTE MPEANPUSTUS (MM TPYIIITbL
npeanpuaTHit) K rudKoi ananrauuu, ro-
TOBHOCTE K BHEAPEHMI0 MHHOBALIHOHHDBIX
peiieHuii, MOBLIIAIWKX 3DHEKTUBHOCTh

AEATeNNBHOCTH.

C npyroii CTOPOHbL, OCHOBHBIMM HCTOY-
HUKaMH [OTEepb ClelyeT NMpHU3HATh Helo-
CTATOYHO OMEpaTUBHBIH M Ka4yeCTBEHHBIH
obmen uHdopMaLMed, oTCyTCTBUE Ornepa-
THUBHOH KOOPAMHALMM JIEHCTBUH Mexay
pazIMYHLIMK TTOApa3Ie/eHUs MU W TIPOU3-
BOJCTBEHHBIMH TLIOLIANKAMM, HHU3KOE Ka-
YECTBO BHIMOJHEHUS TPOEKTHLIX pabor.
3HAYUTENBHO CHU3HUTL TAKUE TIOTEPH W, KakK
ciencTeue, 100UTLCS pocta adpekTuBHOC-
TH paboT MO3BOAAET MEPecTPocHMUE TEXHO-
JIOrMYeCcKUX MPOLECCOB TOA SIMHYIO aBTO-
MATH3MPOBAHHYIO CPElly BeICHHUst MPOeKTa.

Cpenu Ki04eBbIX (hakTOpOB JOCTHKE-
HHSI KOHKYPEHTHBIX TpEUMYIIECTB — pea-
NN3aLmns MPUHLMTTHATIEHO HOBBIX PeILeHMI
W MOAX0A0B, OCHOBAHHBIX Ha WCIOIb3OBA-
HHM TepeloBLIX pazpaboTok B obracTtu
MPOrpaMMHBIX CHCTEM AaBTOMATHU3ALIHH,
KomrurekcHast apToMaTi3aliis Ha Bcex aTa-

| max, oT pa3paboTKH KOHCTPYKTOPCKOH [10-

kymenTaimn (K/) no nocreayiouiero co-
npoBoxaeHus cOOPKM M aKCIyaTaluu
DopTOBON  AJIEKTpOCETH, obecneynpaer
MakCHMaJlbHOE COOTBETCTBME BBIMOIHEH-
HLIX paboOT KOHCTPYKTOPCKOH MOKYMEHTa-
MM, YAYYIIAET MOHHTOPUHI BBINOJIHEHUS
paboT, Mo3BOJsAET ONMEPATHBHO pellaTk BO-
Mpockel, BOJHMKAKLIIKE NMPH NPOU3BOICTBE

| M 3KCTUTYaTalmm.

Haubonee OTBETCTBEHHBLIM 1UATOM Ha

| NyTH K pELIEHMIO 3TON 3a0ayM HABIAETCH
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MEepBUYHOE Pa3sBePThIBAHUE CHUCTEM KOM-
MJeKCHOM aBTOMATH3aliMu NMPOeKTHPOBa-
HUS M CONPOBOXKIEeHWs. BaxeH KayecTBeH-

e

Hblil AHATU3 NPOLIECCOB, METOAOB U CPEACTB
MX OTITHMH ALK,

CchopmynupyemM OCHOBHBIE ITallbl pas-
BepPThIBAHHS.

@opMupoBaHue paﬁoqeﬁ rpynnel

Ha YCHCcX BHEQPEHHA HOBBIX TEXHOJIO-
Ui TPYAHO paccuuThiBaTh 03 co3maHus
CIJI0YeHHOI paboyeit rpynibl eIMHOMBIII-
snedHukos. [pynma cnenyanuctos, obbean-
HeHHbIX 001eil naeeit, obnanaeT MOLIHBIM
MOTEHLHATOM pPa3paboTKH HOBBIX PEILICHMIA
1 crocoOHOCTLEI0O MOTHBHPOBATh KOMAH1Y
MPOEKTHPOBLINKOB. flipo pabouei rpynmnel
d)ﬂpMHPYETCFI Ha 3Tane onpeicaeHMusd KoH-
uenuuy Oyayuero peieHus.

Onpepenexne Uenu npoexTa

Llesb opraHM3allMOHHBIX TIEPEMEH —
MOCTPONTE HOBBIM TEXHOJIOTMYECKHI Nnpo-
LECC, NO3BOISIOUINI NOBEICUTE 3 dekTHn-
HOCTE UCTTONB30BAHUA PECYPCOB OpraHu3a-
UHHM TIPH KOMIUICKCHOM COTIPOBOXIEHHH
AKHM3HEHHOTO LIMK/Ia DOPTOBOI 2JIEKTPOCETH
JeTaTesbHOro annapara (JIA).

[Tpu aBTOMATH3ALIMK TTPOLIECCOB pa3pa-
oorku K/1, conposoxieHusi cOOpKH M K-
riyatauuu  0oproBoi  anekTpocetn JIA
hopMYJTHPVIOTCA TPH 3a1a4H.

3apava nepsas

ABTOMATH3aLIMs Mpolecca pa3padboTkm
DOPTOBON IEKTPOCETH OTILITHOTO U3IETHA:
B aproMartusaums pa3paboTKH KOHCTPYK-
TOPCKOW MOKYMEHTALMKM 3AeKTpUUIec-
KHX CXEM;
(hopMHpOBaHHE KOMIUIEKTA AJILOOMHBIX
CXeM M3fe/usl (IKCIayatalMoHHas 10-
KYMEHTALIMA);
dopMupoBaHUe eIMHOIT Da3bl coennHe-
HUiT HOPTOBLIX ANEKTPUUECKIX KIYTOB;
paspaboTka Ha ocHoBe Da3bl coennHe-
Huii 3D-moneneil MOHTaXa 2IeKTpHYE-
CKMX KTVTOB;

InekTrpupmLmMpoBaHHOM

B odopmiaeHue Ha ocHoBe 3D-moneneit
MOHTaXa 4YepTekKed NEeKTPUMeCKHX
KTYTOB, PA3BEPHYTHIX B IJIOCKOCTb, aB-
TOMaTHYeckoe (HOpMUPOBAHME CrELM-
(PUKAUMHA HA NEKTPUYECKM I KIYT.

3apaya BTopas

ABTOMATH3AIIMS TPOLECCa TeXHOIOTH-
4ecKOo# MOAroTOBKM MPOM3BOACTBA GopTO-
BBIX 2JIEKTPHYECKUX KTYTOB:
B (hopMHUpOBAHHE B ABTOMATHYECKOM pe-
AHMME BCCH HOMEHKIIATYPhI JIOKYMEHTOB
TEXHOJIOIMYECKOH TMOATOTOBKH ITPOM3-
BOJICTBA;
aBTOMATH3alMA M3IOTOBIEHHS W KOH-
TposA KavecTsa OOPTOBLIX 3NEKTPHYEC-
KHX KIYTOB;
(hopMupoBaHMEe  JOKYMEHTOB  JUIs
NpeabsaBIeHs 3aBepIIeHHbIX paboT 3a-
Ka34qmnKy.

3apaya TpeTbA

ConpoBoxaeHHe npoluecca aKeryara-
LM OTIBITHOTO M3Ie/INs;
B peleHWe OrnepaTMBHBLIX BOTIPOCOB MPH
aHann3ze GyHKIMOHUPOBAHNA CUCTEM;
peleHue orepaTMBHBLIX BOMPOCOB MpH
nopaboTkax DOPTOBOI 37EKTPOCETH!
MOWCK W YCTpaHeHHe HEHCITPABHOCTH.

MopMupoBaHue egUHOT0 BUAEHUA
Gyaywero

Qopmuposanune obauka OOpTOBOI
snekrpocetTH JIA npexncrasaser coboi
KO/JIEKTUBHOE TBOPYECTBO psAda moapas-
JefeHUI TPeanpUATHS WKW TPYITILL pej-
npuaTHii. Kosnektusaas pabora Han npo-
eKToM DOpTOBO# 2neKTpoceTH TpebyeT oT
BCEX YYACTHUKOB MPOCKTHOM IPYIILI €1U-
HOTO BUAEHMS W TTOHMMAaHWs TEXHOJIOTH-
yeckoro mnpouecca. ONTUMHMIMPOBATH
BOpTOBYIO INEKTPOCETH HEBO3MOXHO B OT-
CYTCTBME €IMHON KOHLEMLHN NMPOeKTUPO-
BaHUS M MPH HEAOCTATOUYHO 3ekTUB-



nporpamvHce ctecneqeHye

HOM B3aUMONEHCTBUM MEXOY MOIpa3ne-
JEHHUAMHA,

OcHoBHBIE 3Tanbl  (HOpPMUPOBAHMSA
KOHLIENLMA aBTOMAaTH3WPOBAaHHOIO Mpo-
eKTHPOBaHMS:

1. HccnemoBaHue Tekyllieli MpoOM3BOACT-
BEHHOM CpPelbl, B KOTOPYIO GyIeT BHEA-
PATHCH HOBOE DELIEHUE, — MOMCK Mo-
TEpb B OpraHM3aumu pabor;

B OTCYTCTBHE OMEPATHBHOIO B3aMMO-
neicTeus M obMeHa MHdopMalue
MEXILY Y4aCTHUKAMH Ipollecea;

B HepaBHOMEPHOE paclpeae/eHue
o0bemMoB paboT Mexkay pa3paboTum-
KaMH;

B HepaBHOMEpHOE pacrpeaeieHHe
o0bbeMoB paboT Mo BpEMEHH, MOAB-
JieHWe MUKOB M CNA10B, 4TO MPUBO-
IUT K MOBBILIEHHON 3arpy3ke pas-
paboT4YMKOB;

B jUIHTeIbHBIA LMK TEXHOJOrHYec-
KOH [MOArOTOBKH NPOU3BOJACTBA
3INEKTPUUECKHUX KIYTOB;

B OTCYTCTBHE ONEpPATHBHOIO 40CTYIA
K uHbopMauMu, Kacalouences He-
0OXOMMMOCTH BHECEHUSI KOHCTPYK-
TOPCKHX M3MEHEHMH MO BOTIPOCAM,
BO3HHKAIOUIMM B MPOU3BOACTBE;

B TPYAHOCTH MPU NPOBEIEHUN MOHH-
TOPMHIA COCTOSAHUSA MTPOEKTA.

2. AHaTM3 MUPOBOH MpakTHKH OpraHu3a-
LMY ABTOMATHU3UPOBAHHLIX MPOLIECCOB
MPOEKTHPOBAaHUS U COOPKY 3IeKTpUUe-
CKMX XKIYTOB aBHALIMOHHOH TEXHHKH.
Bepudukauus texronoruid (orbop Ha-
nbosiee NOAXOASALIMX U3 TpeUIaraeMbIX
TEXHOJIOIMIA).

3. opMyn1HpOBaHME OCHOBHBIX AKLEH-
TOB ABTOMATHU3MPOBAHHOTO TPOEKTH-
pOBaHHMS M COMPOBOXAeHHs OopTOBOMH
3IEKTPOCETH (COMOCTABIEHUE LETU C
(YHKLIMOHATBHOCTBIO MPOTPAMMHBIX
CpencTB):

B co3gaHMe elMHO CPelbl MPOEKTH-
poBaHud, MMO3BONAIOLIEA OOBENM-
HWTBL paboune MecTa B pamKax ean-
HOM TeXHONOTHYECKOH LIEMOYKH;

B yHdopMaluuMoHHas  WHTErpauus
MpPOLIECCOB (COBMECTHOE M MHOTO-
KpaTHOE MCMOIb30BAHWE OOHMX H
TeX e JaHHBIX);

B passepreiBaHue Oe3bymaxHOH MO-
NeJIM OPraHu3alMK TeEXHONOrH4ec-
KOro mnpouecca, obecrneuynpaiolleit
BO3MOXHOCTE YBE/IMYUTE CKOPOCTh
oOMeHa JaHHBIMH, pacnapaiieNuTh
npouecchkl 00CYXIeHWs, NPHHATHA
pelIeHWH, KOHTPONA U YTBEPXKIE-
HMSI pe3ysTaToB paboThl (cokpalie-
HUE 3aTpaT Ha JOKYMEHTO0D0pOT);

B nopeiieHHe 3¢GGEKTUBHOCTH 34
CYeT MCMOJIb30BAHHMA NaHHBIX, Me-
penaBaeMblX B 3JIEKTPOHHOM BHE
NPeAnpUATHAMH-CMEXHUKAMM;

B XTyT — OCHOBHOI OOBEKT MPOEKTH-
pOBaHuS ¥ CONMpPOBOXAeHUs bopTo-

BOH 3exTpoceTH (pa3paboTka cxe-
MBIl — 4acThb Npoliecca (hOpMHpOBa-
HMA Xryra). Tabnvua npoBoaos,
crneuHPHUKaLMKA ¥ Tpoure "oT4eTsl”
no Haze coeHeHMIt ohopmasoTcs
TOMLKO HA OCHOBHOH OOBEKT Mpo-
ekTupoBatua (kryt). OnpeneneHue
ATYTa KaK OCHOBHOM €IMHHLIBL [PO-
eKTHMPOBAaHUS JaeT BO3MOXHOCTh
nepenapaTh KOHCTPYKTOPCKYIO H
TEXHOJIOMMYECKYIO NOKYMEHTALIUIO
Ha COOPKY 3J1eKTPHYECKHX XTYTOB
CTOPOHHWM W3TOTOBHTENSAM.

4. Bribop nmporpaMMHEIX CPEICTB.

B pamkax BelmonHseMbiX paboTr rpo-
AHATM3HPOBAHBI MO PSIY KPUTEPHUEB MPO-
rpaMMHbBIE MAKEThl 1A POEKTHPOBAHHHA
3JICKTPOCETENH:

B BO3MOXHOCTb @JanTalMy K oTpac-
JIeBbIM CTAHIApTaM M CTaHAapTam
NpearnpusaTHs,

B  (HyHKUMOHATTLHOCTL B YACTH TIPO-
eKTHPOBAHUS ¥ aHanu3a GopToBOi
EKTPOCETH;

B BO3MOXHOCTb B3AUMOIEHCTBUS CH-

CTEMbl MPOEKTUPOBaHUSA GOPTOBOM
anekTpoceTH ¢ cucremamu 3D-mo-
NE/MPOBAHUSA MOHTAXER 2MEKTPH-
YECKMX KIYTOB.
Mo pesynsraTaM aHanu3sa (GyHKLH-
OHANTLHOCTH CHCTEM BRIDOp OCTa-
HOBJIEH HA CBS3KE MPOTrPaMMHBIX
npoaykros ElectriCS 7 Pro Asma-
UM (MonenMpoBaHue OOPTOBOH
NEKTPOCETH, BbinyckK KII anekrpu-
yeckux cxem) u  NX/Routing
Electrical (Momynb cHCTEMBI TTPOEK-
THporanusa NX, npegHa3HaueHHEIH
[7151 TIPOEKTUPOBAHMSA MOHTAXKEH U
BbIfTycKa ueptexeit KJ anekTpuye-
CKHX XKIYTOB).

5. Paspaborka u cornacopanue Ou3Hec-
npoiecca MpOeKTHPOBAHMSL M COIMpPO-
BoXAeHus Boproso# anekrTpocetd. o
CYTH, pedb HIET 0 pa3paborke cober-
BeHHOoro PLM-pewrenus (Product
Lifecycle Management — ynpaBieHue
KUIHEHHBIM LIMKJIOM M3[ETHs) Ha oc-
HOBe BRIOPAHHBIX MPOTPAMMHEIX MaKe-
ToB. [louck, JToKanu3aiusa ¥ MUHHMM-
3aLMs TIOTEPh MyTeM COBEPHIEHCTBOBA-
HUA NMOPsAKa CAENOBAHMS U Pacnpele-
JieHus pabor.

Onpepenenne HOMeHKNaTypbl, hopm
W COflepXXaHNnA BbiNyCKaeMbIX
AOKYMEHTOB W mopenei

Coctae u COOepMaHHUE BLINYCKAEMBIX
JOKYMCHTOB ONpeaciadacTCH ]333[)360'1"3}1—
HbIM DM3HEC-IIPOLIECCOM.

B cootBetcTBUMM ¢ (PYHKUMOHATBHOMN
HamnpaBJIeHHOCTbIO 3TUX JOKYMEHTOB OHM
MOAPA3neNA0TCA Ha HECKOBKO TPYIIT:

KOHCTPYKTOpCKAA [JOKYMEHTALHA
1. TlpuHUMNHaIBHAA cXeMa.

2. Cxema cOeMHEHMH.

3. Cxema arperata (pacnpeienuTenbHOe
YCTPOMCTBO, KOpoOKa, IIMTOK).

4. BnexTpoHHas Mojenb DOPTOBOM 3MEKT-

POCETH.

5. BnekrpoHHas 3D-Moaens MoHTaxXa
JIEKTPHUECKMX KIYTOB.

6. Yeprexku 2JEKTPHYECKMX XKIYTOB
(bopMUpOBaHME TIyTEM Ppa3BepTKH

3D-Momenu XryToB Ha MI0CKOCTb).
7. CrneuMdMKaUMM K YepTexXaM JeKTpH-
YeCKHX XKIYTOB.

TexHonoruyeckas JOKYMEHTaLHA

1. Tabauua packnaaku npoBOIOB.

2. Tabauua pacnaiiky NpoBOJOB.

3. Tabnuua KOHTPOJSA COENUHEHHIA.

4. Tabnuua pacnadku NpoBOAOB M0 CBA3M
Ha H3eNHe.

OrpaboTKa TEeXHONOTUW — NUNOTHLIN

npoexT

Otpaborka TeXxHOJOrMH — Haubosee
OTBETCTBEHHLIM ILAr NPM pa3BEpPThIBA-
HHUW MPOrpaMMHBbIX CPEACTB aBTOMATH3a-
uun. [leranbHO CIJIAHUPOBAHHBIA M pea-
JIU30BAHHBIA MUIOTHBIA MPOEKT MO3BO-
JIAET KauYeCTBEHHO CIIPOrHO3UpPOBaTh Oy-
nymuid apdexr oT BHeApsieMOil MHHOBA-
uuu. Takoil MpoeKT JOKeH MOoIeIupo-
BaTh BSEIHMO.IlCﬁCTBHG YYaCTHHKOB H CO-
JepXaTh NOJHBIA UMK paboT B COOTBET-
CTBMM ¢ paspaboTraHHbIM OM3IHEC-MNpPO-
LIECCOM.

BOT OCHOBHBIE 3a1a4H IMUWIOTHOIO Mpo-
eKTa:

B orpaboTKa TEXHOJIOIHI COMPOBOXIE-
HHA TIPOEKTA;

] MOHUCK ONTHMaJIbHOIO pEUIeHMA oA
KOH(UIypHpOBaHHUs CEPBEPOB, CETEBO-
ro M KIHEHTCKOro MnporpaMMmHOro
obecrneueHUs;

B jpacrpoiika cucTeM MNPOEKTHPOBaAHUA
(ananrauus K cTaHoapTam Mpeanpus-
THH);

B TecTHpPOBaHME MPOTPAMMHBIX TIpOLE-
IYp MPOEKTHPOBAHNSA;

® MOIETHPOBAHUE TNPOEKTHPOBAHHA B
eIWHOU cpele — CHIaMM TPYNNbl pa3-
pabOTYMKOB;

M nacrpoiika cpencTs ofMeHa JaHHBIMH
MexIY CMEXHBIMH CHCTEMAMH I[MIPOEK-
THPOBAHHA.

CdopmynupyeM nepedeHb paboT TH-
JIOTHOTO MPOEKTa MO NMPOEKTHPOBAHUIO U
M3TOTORNEHHWIO OBYX 3JIEKTPUYECKUX XKTy-
TOB (DOPTOBOTO XKIyTa M XKTyTa arperara):
B pa3zpabGoTka Momeneil SMEKTPHYECKHUX

YCTPOHCTB M MaTepPHAIOB (OrpaHMYEH-

Hasi HOMEHKJIATypa Ul OCYIIECTBIIE-

HMSA MTWIOTHOTO MPOEKTa);

B pa3paGoTKa KOMIUIEKTA 2JIEKTPHYECKHX
cxXeM (MMHHMYM JIBE CUCTEMBI);

B pa3paboTka 3MeKTPHYECKON CXEMBI ar-
perata (pacnpeaeTHTeNbHOIO YCTPOi-
CTBa, KOPOOKY WK IIIWTKA);
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JNEKTPOHNKA u JNEKTPOTEXHHKA

B oTpadoTKa TEXHOJOIMM B3aUMONEHCT-
BHSl CHCTEMbI MPOEKTHPOBAHUS 3/EKT-
pHUYECKHUX cxeM ¢ cuctemoil 3D-mone-
JIMPOBAHUA MOHTAXENH 3MEKTPHUECKHX
xrytoe (ElectriCS 7 Pro Asmauwus,
NX\Routing Electrical);

B paspaborka 3D-moaenM KOHCTPYKLUMH
M MOHTAXa 3NMEKTPHUYECKOro Xryra ar-
perata. OdopmiieHHe YepTexa XKIryra;

B paspaborka 3D-monend MoHTaxa Bop-
TOBOrO AMEKTPUYECKOIO  XKIyTa.
OdopmieHne yeprexa Kryra;

B paspaboTKa JOKYMEHTALMH TEXHOJIOTU-

YECKOH MOArOTOBKH MPOU3BOACTEA;
B p3rotoBneHue AKryra ¥ npoknajgka Ha
H30ETHH]

| M ppipaboTKa pelIeHUI MO MOBLILEHHIO

CTENMEHH aBTOMATH3AUHWH TEXHOJIOTHYE-
CKMX MMpOoLECcCcoB MpOU3BOACTBRA,

L] OdJODMIICHHC dKTa O CTEINMCHHW TOTOBHOC-
TH K BHEAPECHWUIO MHHOBALIUH.

CranpapTu3ayus TEXHONOrUYECcKoro
npouecca

Llenk cranpaptuszaumn — dopmuposa-
HHE ONTHUMATLHOTO YIOPSA0YEHHOTO Tex-
HOJIOTHYECKOro rpoliecca, onpenensione-
ro CI'IOCOGH W TEXHOJIONHH OpraHu3alHm
paﬁOT. CTaHﬂapTHBﬂuHH TEXHOITOHYECKOTO
npouecca, ocywecTeasaemMas 1o saseplrue-
HUM MTHIOTHOTO MPOEKTa, NO3BOMUT 3ahuK-
CHpPOBATh OPraHU3alMOHHLIE HABBIKM M
MPUEMBbl BBIMOJIHEHUsT paboT, oTpaboTaH-
HbIE B XO4¢ IMpoeKTa.

Bddexr byner HoJiee OLYTHMBIM, €CIH
WTOTOBbIH periaMeHT BeaeHust paboT noj-
pasyMeBaeT MWCIONb30BAHUE B IMOCHEIYIO-
LIMX NpoLeccax pe3yjbraTa npealecTeyo-
mero npouecca ¢ MMHUMAalbHBIMHW l'I[JBOﬁ—
paszoBaHUSAMH,

B paMKax ctTaHoapruiallMy TEXHOIOIM-
YECKOTro TpoLlecca pa3pﬂﬁaTb!BalOTCﬂ cre-
AYHOUIHE METOOWKH:

B pHeceHMEe KOPPEKTHPOBOK B paspabo-

TaHHBII OM3HEC-TpoLIece;

M pa3paboTka METOAMKH aIMWUHHCTPUPO-

BaHWsl 0a3bl JAHHBIX NEKTPHUYECKHX

WU3JIeIWH U MaTepUaos;

M paspaboTka METOAMKM HaMOMHEHU Da-

3bl JAHHBIX TEKTPHYECKHUX YCTPOUCTB U
MaTepHaloB;

B paspaboTka METOOMKH aIMUHUCTPUPO-
BaHMs Da3 JdHHBIX MPOCKTOB,

M pa3paboTka METONMK BBIMNOJHEHHUS pa-
DOT MO NMPOEKTHPOBAHHUIO M COTIPOBOX-
JIeHW10 OOpPTOBOM BNIEKTPOCETH B E1M-
HOM cpene npoekTHpoBaHus (Dase maH-
HBIX ITpOEKTa);

B onpeneneHMe HOMEHKIATYPbBl MCHOJb-
3YEMBIX MEKTPUYECKHX YCTPOWCTB W
npoBoaooB 06H.ICI‘O Ha3Ha4YeHHA TIpH
pa3paboTKe KOHKPETHOrO uinenus (ce-
MelcTBa M3nenui) — paspaborka orpa-
HUYMTENICH;

B paspaborka MeToauk co3nanus 3D-mo-
JNenei 3NeKTPUYECKHX YCTPOHCTB;
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B pazpaboTka craHmapra MPOeKTHpPOBa-
HHUA DOPTOBOW 31EKTPOCETH KOHKpET-
HOTO M31eJMs (CeMeicTBa U3MENHIA);

B pazpaboTka craHaapra, Kacaiollerocs
NOPAIKA MPOX0X/IEHUs B TTPOM3BOACTBO
TEXHUYECKHMX DIIEKTPOHHBIX NOKYMEH-
TOB, OMWUCHIBAIOUIMX MOAEIAbL DOPTOBOI
ANEKTPOCETH,

MpunaTHE pellieHnn 0 BHEAPEHUH

JNEKTPOHHOro NPOEKTUPOBAHMA

1 conpoBoXpaexus GopToBoii

anexktpocetu JIA
BHenpeHue HOBbIX TEXHOJIOTHH pa3spa-

0OTKM ¥ conpoBoXIeHUs DOPTOBOH MIEKT-

POCETH BEHYAET BCE YCHIIMA, TPENNpPHHS-

ThIE CcreuHalIucrTaMu H pPYKOBOIWUTENAMH

NpeAnpusaTHS TIPH aHanuse W oTpaboTke

]'[epC]']E](THBHOi“l MOOENH TEXHOMOIHYECKO-

To npouecca BbIMOJIHEHHWA paﬁOTA
DdpexTa o1 nepexona K HOBLIM TEXHO-

JIOMMAM MOXHO OXHMIATH TONLKO MPH YCII0-

BMUH YCTMELIHOTO 3aBepIUEHMA BCEX ITANoB

cTpaTterum passeprhiBaHus. KauecTBeHHbBIN

aHaau3 Ha aranax GopMUPOBAHMA U OTpa-

DOTKM MHHOBALUMOHHBIX TEXHONOTHI — 3a-

JIOT yCrexa B pelleH!H 3a0aui NOBbILIeHWS

3(hGeKTUBHOCTH BhIMONHEHHS paboT, CHK-

AKEeHHUA 3aTpar.

KioueBble MOMEHTHI MPUHATHA pCLUC-

HUS:

1. Peuienue OpraHM3allMOHHBIX BOIIPOCOB
o pasMeLeHun 6a3 OaHHbIX.

2. Opranuzaumns pabouyux mect paspabor-
YHKOB.

3. AHaliM3 CTPYKTYpbl Mojpasje/ieHHit
NpeAnpUATH. Alarnrtaums 310l CTpyK-
TYphl oA pa3paboTaHHbI OM3HEC-TIPO-
LiecC MpOeKTUPOBaHWs OOPTOBO 311eK-
TPOCETH.

4. [lnanupoBaHue oOyveHMsl TepcoHana
COMpOBOXAEHWA B COOTBETCTBHH C ME-
TOOMKAMH aIMUHHUCTPHUPOBAHMUA.

5. TlnanuposaHue 0Dy4YeHUs MOJbL30BATE-
Jieii paborte B COOTBETCTBUM ¢ pa3pabo-
TAHHBIMH METOJMKAMM.

6. Onpenenenue wu3nenHil, oObEeMOB H
CPOKOB TPOEKTHPOBAHWSA Ha IMepBOHa-
YaJlbHOM 3Tare.

7. OnpeneneHue cep OTBETCTBEHHOCTH:
B onpeaeneHue rpynn aaMUHUCTPH-

POBaHHUA CUCTEM NPOCKTHPOBAHUWA]
m Ha3HaA4YCHMWE OTBETCTBCHHOIO JTHLEA —
MeHe/Kepa NpoeKTa;
B 3akperuieHne oObeEMOB pa3paboTKu
3a Mopa3feNieHUAMMU.

Cpeacrea peanu3auum crparerum —
ElectriCS 7 Pro Asnauyus

ElectriCS 7 Pro ABuauus npeacTasiseT
coboit CHUCTEMY, MO3BOJAKOUIYIO BECTH pa3-
paboOTKy M CONpPOBOXICHME 3JEKTPOHHOU
MOOeaHn 6ODTOBOF1 JIEKTPOCETH IIPOEKTH-
pyemoro usnenusi. Cpeacrea dopmuposa-
HMsI 3arpocoB B 6a3y AaHHBIX HNEKTPOHHOM
Moseiu 0beceyrBaloT Noay4eHue B peasib-

HOM BpeMeHH J11000ii onepaTMBHOI MH(pOP-

Mauuu B TabnuuHom Buae. [Monnepxusaer-

csl 3KCNOpT cOPMUPOBAHHBIX Taboul B

topmarer XLS u XML.

CucreMa mpegocTaBIseT BO3MOXHOCTh
noApodHOH HACTPOMKM W, KAK CleLCTBME,
JetanbHOM agantaumu K crieumdpuke npo-
EKTUPOBAHUSI HAa KOHKDETHOM TMpeAnpUs-
THM WM FPYINE NPEanpUsaTHA.

ElectriCS 7 Pro Asualius no3sounsier pe-
CTH pa3paboTKy BCeil HOMEHKJIATYDbI 31EK-
TPUYECKUX CXEM, BXOAALIMX B KOMIUIEKT
KOHCTPYKTOPCKOM NOKYMEHTALIMM, BBITYC-
KaeMoil B NPOM3BOJICTRO:
B NpUHUMNHANBHBIX

CXEM;

B cxeM 3MeKTPUIECKUX COeTHHEHMIA;

B cxeM 3MeKTPUYECKHX COIMHEHMI arpe-
raToB.

Ha ocHoBe pa3paboraHHO# cpencTBamMu
ElectriCS 7 Pro ABualiust 21eKTPOHHOI MO-
neny GopToBOI NEKTPOCETH MPOEKTUPYe-
MO0 M31eust MOXHO (opMHUpOBATH JHO-
6ble COMPOBOAUTENBHBIE M TEXHOIOTHYEC-
KME JJOKYMEHTHI.

PaspaboTka 31eKTPUYECKMX CXEM Be-
NIETCs € UCIONb30BaHUEM Dasbl MOKYITHBIX
M3[IeTMH M MaTepuanos, pa3paboTaHHOM B
cpene ElectriCS 7 Pro Asnauus u BKToua-
louieil noapobHoe OnMcaHue 3IeKTpUYEC-
KHMX u3aeauii u matepuanos. [Nopgepxuba-
eTCsl TOJHOE ONMMCAHME XapaKTEPUCTUK M
CBOMCTB KJIEMM M3JEJIHSl, 4TO [103BOJISIET
UETKO OTCJAEKMBATH MPU IPOEKTUPOBAHUN
KOPPEKTHOCTD MOAKIIIOYEHN I TPOBOIOB.

B npouecce paspaboTku KOMIUIEKTA Jie-
KTPHUYECKMX CXEM aBTOMATHYeCKH (hopmu-
pyeTcsi MoZe/lb MEKTPUUECKHUX COeaMHEH U
KIYTOB NMpoeKTHpyemoro minenus. Moaenu
IMIEKTPUYECKUX KIYTOB TPAHCIWMPYIOTCS B
moaynb Routing Electrical cucremnl npoek-
tupoanusi Unigraphics. B NX\Routing
Electrical puimonusiiorest pabots! no 3D-mo-
NEeTUPOBAHUIC MOHTAXEH 3MEKTPUYECKHUX
KryToB, ohopMIIOTCH COOPOYHBIE YEPTEXKH
EKTPUYECKUX KTyToB. HacTpoiika nBycto-
pPOHHero obMeHa JaHHBIMM MEXy cucTeMa-
MU TI03BOJISIET HA KOHEYHOM 3Tarie ofnpefe-
itk B ElectriCS 7 Pro ABuaums TOuHBIE
3HAa4YeHMs UTMH MPOBOIOB.

bnaronaps HactpavpaeMoii QyHKUHM
KOHTpoJsi ownboK obecrieyuBaeTcsi KOH-
TPOJb MPOEKTA B PEXUME PEAILHOTO BpEMe-
HH, 4TO MO3BOJISIET MOBLICUThL KAYECTBO Bbl-
MYCKaeMOoi CXeMHOM NOKYMEHTALIMU.

OTnHyuMTENBHBIE ocoGeHHOCTH
ElectriCS 7 Pro ABMauusi B CpaBHEHWH C
NpeablAyLIMMK  BEPCUSIMU  [POTPaMMbl
(ElectriCS 5 u ElectriCS 6):

B cucrema aianTHpOBaHa K CeTeBOi pabo-
Te ¢ pazMenieHneM 6a3 TaHHBIX HA cep-
BEpe U pacmpeneneHueM paboumx mect
pa3pabOTYMKOB B CETH;

B cucrTeMa OpUEHTHPOBAHA HA MOJENIMPO-
BaHHUe DOPTOBOM D/IEKTPOCETH W3AEIHUA
B LIEJIOM, TO €CThb M03BoJsieT (hopMUpO-

BNEKTPUYECKHUX



NporpaMmHoe oBecnedeqve

BaTh B Da3ze NaHHBLIX NMpOEKTa M3AeNHs

MOJIEJTb COEIMHEHUH BOPTOBBIX KTYTOB.

MopMUPOBAHHE MOICIH OCYIIECTBIS-

€TCca IOHHaMMW4YeCKH 1o peaynma'ram

MpoeKTUpPOBaHHUA SHCKTPH‘{ECKHX CXEM

psiaoM pa3paboTYMKOB;

B Ha ocHoBe cHOPMHPOBAHHON Moaenn
DOPTOBOI 3N1EKTPOCETH U3IETH CHCTE-
Ma Mo3BOJISeT MoAyYaTh B NOJIYABTOMA-
THYECKOM pekuMe MPHHLHITHAILHEIC
3IeKTPUUYECKHE CXEMBI, NIEKTPUYECKHe
CXeMbl COeIMHEHWI CHCTEM M DIIEKTPH-
YECKME CXEMBI COCIMHEHWH arperatos
(puc. 1-3);

W cucrteMa noadepKUBacT BLICOKYIO CTe-
MEeHb NeTATH3aLHH MOIE/IH JIeKTpHYe-
CKMX coeguHeHHWit. Kak crnencrsue,
MOXHO 00ecreYMTh U KOHTPOJIUPOBATh
LEJIOCTHOCTb COENMHEHMI KTIyTa;

B ElectriCS 7 Pro ABuanms Mo3BojseT
OpraHu30BaTh YIpaBleHHe MPOLEecCcoM
pa3paboTKK 2JIEKTPOHHOH Mojaenu
DOpPTOBOI 31EKTPOCETH;

B ppenocraBneHa BO3MOXHOCTH BECTH
MOHHTOPHHT COCTOSHUS MPOEKTa Bop-
TOBOH 3JIEKTPOCETH.

IepeuncnenHoie npeuMyllecTsa
NPENbABISIOT JOCTATOYHO BLICOKHE Tpebo-
BaHWS K OPraHU3aliiy rpouecca MNpoeKTh-
poBaHWs M AIMMHHMCTPHPOBAHWIO CHCTE-
Mbl. B umucie atux tpeGoBaHmii;

B chopmyIHpoBaHHbLIE W COTIACOBAHHBIE
EnUHbIE MPABWIA TPOSKTHPOBAHMSI,

B jeranbHas HACTPOWKA CHCTEMBI (amar-
TaUMA K CTAaHAAPTAM NPOEKTHPOBAHMSA,
BBITIOJIHSIEMAs TPYITIOi aIMUHMCTPU-
poBaHUA);

B opranm3auma npouecca paszpaboTKu
BGoproBoit anexkTpocern JIA, ynpasne-
HHEe 3THM I'lpO‘lJ.GCCOM H IleﬁCTBHS[MH
pa3paboTYMKOB (aAMWHHCTPHPOBAHUE
NpoeKTa).

Maxkcumanshstii 3ddexT nocruraercs
TOJIbKO MPH MogpoGHOM TIIaHMPOBAHKUH
npouecca paspaborku. [lianupyembie pa-
DOTEI clelyeT COOTHOCHUThL C BHEIAPEeHHOMH
MOJIEJTBIO TIPOEKTHPOBAHMS.

[Inpoxue QyHKIMOHAIbHBIE BO3MOXK-
HOCTH, a TakxXe HalW4He ABYCTOPOHHHX
uHTepdeiicoB ¢ cucremoil 3D-monennpo-
BaHusA MoHTaxeit xkryros NX\Routing
Electrical no3ponsior Hassath ElectriCS 7
Pro ABuaums MOIIHBIM MHCTPYMEHTOM
pa3paboTKu DOPTOBOM 3NMEKTPOCETH.

Cpencrea peanu3auun CTpaTeruu —
moayns NX\Routing Electrical

Monayne Routing Electrical cucrtemsbl
npoekTupoBaHuss NX OpHeHTHMpOBaH Ha
3D-MogenMpOBaHHE IMEKTPHUUSCKUX KTY-
TOB € MOCJENYIONINM 0(OPMIEHHEM YepTe-
Keil (pa3BepTKa XKIyTa Ha IUTOCKOCTS).

s BHIMONHEHUS PaBoOT MO MPOEKTH-
poBaHMI0 BOPTOBOI 3IEKTPOCETH B cpele
monyins Routing Electrical no/mkHbt 6biTh
CO3JaHbI:

3BMN neb OOW
MK3

[ meEH |

Puc. 1. Ocbopmnenue nuuuunnanbﬁoﬁ 3NEKTPMHECKOA CXEMbI cm:Tebu (ElectriCS 7 Pro Aauauu)

| otcnonsp (i T

Puc. 3. Ochopmnenme aneKTPU4ECKOR CXembl coeuHenmit cuctemel (ElectriCS 7 Pro Aemayus)

[
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MEOrpaMMHoe oGecneYeHe

3aknioyenue
BHE,D.DEHHC ABTOMAaTHU3HPOBAHHBIX CHC-

TEM [POCKTHPOBAHHA H COMNPOBOXIACHWH

DOPTOBON ANEKTPOCETH € NOCTATOYHO T0-

apobHOH peranmsanmei paspabarbiBaeMo-

ro npoekra (MeKTpoHHoi Modenn bopro-

BBIX COEIMHEHWH) HE TOILKO ITO3BOIACT

OCYLICCTRIIATE KOHTPOJbL KOPPEKTHOCTH H

TEM CaMbIM MOBLICHTE KavueCTBO pa3p36'd—

teiBacmoit K. OTkpbiBaetcst mwupokuii

CNEKTP JOMOMHHTC/ILHBLIX BO3IMOKHOCTEH

ABTOMATHU3ALHMH [IPOU3BOICTBA W COMPpO-

BOXKIACHHSA SKCIIAYATALLIMK HA OCHOBE NMOJY-

YEHHOH 3MEKTPOHHON MOJIETH:

B ocyuecrsienne Oosiee OeTaNbHOI W
OMEepPaTHBHON TEXHONOTUYECKONH Moa-
JepKKH npoussonacTsa (thopMuposa-
HHE B ABTOMATHYECKOM PEKMME JTH00bIX
(opM TeXHONOIrMYECKMX JOKYMEHTOB):

B [OBBLIIEHWE CTEMEHW ABTOMATH3AlIMM
MPOU3BOICTBA 6nar0.uapn Hanamnke cre-~
UHATU3UPOBAHHBIX ABTOMATORB 10 pe3-
K&, MapPKHUPOBKE [1POBOIOB;

apr

&7 r
|
d-‘f’ A AP

Puc. 8. Ocbopmnenne K[ 4eptexen 6oprosoro anektpu-eckoro xryta (NX\Routing Electrical)

B ocyliecTRIEHHE MAKETUPOBAHUS EeK-
. — TPUYECKOTO XKIyTa Ha ocHose 3D-Mo-
o L Tt | u | neseit MOHTaXa;
Syt | 7 | owkin B onepaTHBHOE pelIEHHE BOMIPOCOB, BO3-
-0 2 -5 LA [ £
HEAT S T (08 HUKIINUX B [IPOU3BOACTBE;
=R I EEE ) B agrOoMaTM3alMg KOHTPONS KavecTsd
x| L oma . COBpaHHbIX MEKTPHYECKHX KIYTOB HA
g e 1e Domiars ) &5 | CreHanu3nPOBAHHBIX CTCHIAX;
LR SR B B R B 5_' B ocyniecTBIeHHE MOHHUTOPHHIA 9TATIOB
A (T S E T cOopki DOpTOBOH 2NMEKTPOCETH M3ae-
-1 L] 12 [F..] ¥
[ [ 7 000 TN
Ll N5 11 0ts
it T o—ti B onepaTHBHOE pelllieHHe BONIPOCOB, BO3-
| 0] ¥ 3 | 1!
P {c T HUKIIAX TPH SKCIUTYATAlNN CHCTEM;
1] [
] - s B ocyuiecTBACHWE ONMEPATHBHOTO MOKHCKA
1 (1] s
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6opToeoro anekTpudeckora xryta (NX\Routing Electrical)
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