MeTtoauka npuMmeHeHus naatdopmbl T-FLEX CAD
AAS TOAYYEHUS DAEKTPUYECKUX CXEM
U CONYTCTBYIOLLLEN AOKYMEHTALUN

Omutpun EpemeeB, KoHcTaHTuH onoBkuH, AHHa JadeBa

3afaya co3aaHNs NPUHLUMNNANbHbIX
3NIEKTPUYHECKIMX CXEM W MONYYEHUS
BCEW HEOOXOAMMON JOKYMEHTA-
unm (cneunukaunin, MOHTax-
HbIX CXeM, TabnuL NoAKIHYeHNA
1 T.0.) BO3HUKAET NPAKTU4ECKU Y
BCEX WHXEHEPOB, 3aHMMAIOLLNXCS
pa3paboTKoi, MOHTAXOM W NOA-
LEPXKON 3NEeKTPOTEXHUYECKOrO
060pyaoBaHns.

MHorue cneunanmcTbl B JaHHOM
o6nacTu CTankmanucb ¢ cuTya-
Unen, Korga u3 npuHLMNuanbHomn
3/16KTPUHECKOI CXeMbl HE06X0AM-
MO MOAY4UTb MOHTaXHYKO B KparT-
yalwmne cpoku. 3T0 HECNTOXHO,
eC/in CXema He rpomMo3fjKas, Ho
4TO Aenatb, eCnn B Hell 60NbLIOe
KOIN4eCTBO 371eMEHTOB? 3a BCeM
HYXXHO YCNeanTb — Kakoii NpoBoA
KyAa WAeT, 4TO C YeM COefuHe-

HO. Yale BCero Ans nonyy4eHus

MOHTQXXHON CXeMbl MPUXOJMUTCS

BHOCWUTb W3MEHEHWUS B MPUHLM-

NUanbHYI CXeMy N NPOXOAUTb N0

TOMY Xe LMKIy U3MeHeHni. Kak

npasuno, 60nbLle BCEro OLIMOOK

[0MyCKaeTCcs He Ha aTane MOAenu-

POBaHMA NPUHLMNNANLHOI 3neK-

TPUYECKOI CXEMbI, @ Ha nocne-

AyloLiem atane nonyyexus paéo-

4eil JOKYMEHTALMM Ha ee OCHOBE.

06bI4HO pabovasn JOKYMeHTaumus

BK/TIOYaeT B Ce6s CneaytoLne go-

KYMEHTbI:

* nepeyeHb INEMEHTOB CXeMbl
3NEKTPUYECKOI NPUHLMNNANb-
Hoil (M33);

* CXEMa 3NeKTpMYecKasn coefnHe-

Huii (34);

CXeMa 3neKTpuyeckas noakmto-

yeHuin (35);

.

TabMLbl COEAUHEHWUA BHYTPEH-
HEro n BHeLHero MoHTaxa (T34
1 T36);

e cneyndukaunm m BeJOMOCTH

(BEAOMOCTM MOKYMHbIX U3LENUi

U CopepXXaHus LparoueHHbIX

METansnos).

B komnaHuto «Ton Guctembi», fB-
NAOLLYI0CA pa3paboTynKoM cucTe-
Mbl aBTOMATU3UPOBAHHOTO MPOEK-
Tuposanus T-FLEX CAD, o6paruncs
O[IMH N3 32Ka34MKOB C 3aJja4ei npo-
€KTNPOBAHNS 3NEKTPUYECKNX CXEM 1
MOy4eHNs HeOBX0AMMbIX AAHHbIX
Ha ee 0CHOBE. Kak BbIACHUNOCH, 3T0-
My 06paLLeHmnio NpeaLecTBoBaso
TLIATENbHOE N3Y4eHWe PbIHKA Npo-
rpaMmMHOro o6ecneveHust B 061acTu
3NEKTPUKN, HO CPEeSy NPeACTaBNeH-
HbIX NPOAYKTOB MNOAX0AALLEro no
BCEM KpUTEPUSAM PELLEHNs 3aKa3 1K
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Pwuc. 1. BHelWwHWiA BUA cxembl

Tak u He Hawen. OCHOBHbIe NOKa3a-
Tenu, 06bACHAKLLNE NPUYNHBI OTKA-
32 N0TPe6UTENS OT NPELCTaBEHHbIX
Ha PbIHKE MPOJYKTOB:
 COOTHOLUEHUE LieHbl 1 DYHKLMO-
HalbHbIX BO3MOXHOCTEN;
Heo6X0aMMOCTb 06palleHns K
KOMNaHWM-paspaboTynky Ans
C03/1aHWs COOCTBEHHOM 311EMEHT-
HOW 6a3bl — 4acTO 3TO Henpu-
eMNemMo, eCnn 3NEMEHT HYXKeH
CPOYHO;

JOMruin NepUOA BHECEHNS B NPO-
rpammy Heo6X0AMMOIA Ans cne-
LMANUCTOB (PYHKLIMOHANBHOCTY;
HEBO3MOXHOCTb cbopa u obpa-
60TKN JaHHbIX N0 3IeMEHTaM,
JIOTUKU UX COefMHeHus, nony-
YEHNS KaK CTaHAAPTHbIX, TaK K
CMeunann3npoBaHHbIX OTYETHBIX
opm.

[nsa pelueHns 3agaym 3aKasyuk
npefoCcTaBuA cneynanucTam Kom-
nauum «Ton Cuctembl» OAHY U3
TUMOBBIX CXeM aBTOMAaTU4eCKOro
BBOJA pesepsa (ABP 2%1) ansa npo-
BeJleHMs TeCTOB W UCMbITaHUIA.

B nepsyto o4epenb 6bin Bbige-
NEH nepeyeHb TUMOBbIX ANEMEHTOB
(0pHO- 1 TpexdrasHble aBTOMaTYe-
CKMe BbIKIII04aTenu, pene, namnbl,
KnemMMmbl, TpaHcgopmartopsl), a
TaKxe 60Jiee CNOXHbIX crneynanu-
3MPOBaHHbIX 37IEMEHTOB C U3Me-
HSAOLMMCS KONUYECTBOM BBOJOB
1 BbIBOJOB B 3aBUCUMOCTU OT MO-
nienu n npomssoputens (puc. 1).

MpuHUMNManbHas anekTpuye-
cKas cxema 6blna NOCTpPOEeHa ¢
MCNONb30BaHMEM O6BLUMPHON BU-
6N1OTEKN YCNOBHO-Tpagpuyeckux
0603Ha4eHnit anemeHToB (Yr0).
HepocTawowme 3neMeHTbl 6binu
CO3/JaHbl HA MeCTe Npu NOMOoLLK
6a30Boro yHkumoHana T-FLEX
CAD. CnefyeT 0TMeTUTb, 4TO Na-
pameTpuyeckine BOSMOXHOCTU CU-
CTeMbl MO3BONSAKT NPU CO3AaAHNN
0HOr0 3f1eMeHTa cpasy nonyyuTb
HECKOIbKO TUMOBbIX 3/1EMEHTOB,
CXOXMX C c03JaBaembIM. [1pn aTOM
TaKXe CyLLecTBYeT BO3MOXHOCTb
MOCTPOEHUS ANANOTOBbIX OKOH
CTaHAAPTHLIMU CPeSCTBAMU CUCTE-
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Puc. 2. BHeLWHW BUA aneMeHToB 6n6nmotekn YIO ansa npuHuunuansHom
cxembl O3

Mbl T-FLEX, 4TO 3Ha4uTeNbHO ynpo-

LaeT paboTy NpOEKTUPOBLLMKA U

CIYXXWUT OCHOBOWM ANS HAKOMNEHUs

onbITa NpeanpuaTUa npu obyye-

HWUU HOBbIX COTPYAHMKOB. Takum

06pa3oM, Ha NpeanpuaTAN NosB-

nsetca 06Las MeToanka paboTbl ¢
nononHsemoi 6uénuotekoi Yro,
4TO ABNAETCH rapaHTMen Toro, 4To

MHXEHepbl 6yayT CTPEMUTLCS UC-

Nonb30BaTb TOMbKO T€ 3MEMEHTbI

616NMOTEKN, KOTOPbIE BXOAAT B

pernamMeHTMpPOBaHHbIA NepeyeHb

3/1eMEHTOB, AOCTYMHbIX 1 PeaibHo

MCMOMb3yeMbIX NpU NPOEKTUPOBA-

HUK 06beKTa.

Co6CTBEHHYIO 6VMOIMOTEKY ane-
MEHTOB MOXHO MOMY4UTb, KOMOU-
HUPYS 3NEMEHTbI CYLLECTBYIOLLEI
616/IMOTEKN, NPUMEHAR KaK «KO-
PO60YHbIA» (hYHKLMOHAN napame-
Tpusauum CAIMP T-FLEX CAD, Tak 1
(hyHKLMOHAN, NpeACTaBNeHHbIA B
6ubnmoteke T-FLEX CAD API.

OcHoBHasa paboTa fenuTcs Ha
HECKOJTbKO 3TanoB:

1. CospaHue aneMeHTHON 6a3bl,
No03BONALLEA nonyyaTb c06-
CTBEHHbIE 3MIEMEHTbI 13 paHee
CO3JaHHbIX U CAMOCTOATENBHO
BHOCUTb M3MEHEHNA B YXKe CY-
LLLECTBYHOLLIE 3NIEMEHTbI.

2. ®opMuUpoBaHue Creumanmsnpo-
BAHHOrO NPOrPaMMHOr0 Moayns
AN peleHns NpuKnagHbIx 3a-
[a4 no 3neKTpuke, MCNONb3yA
napameTpuyeckne BO3MOXHO-
ctv T-FLEX CAD, a Takxe cne-
LManu3nNpPOBaHHbIA MEXaHU3M
NpOrpamMmMHbIX pacLUNPeHNiA.

3. [posefeHne Komnekca ucnbl-
TaHWit Ha TECTOBOM npumepe
3aKazyMKa.

PaccmoTpum Kaxpablii atan 6o-
nee nogpo6Ho.

MepsbIn aTAN

CHayvana co3gaHa 6ubnuoTeka
TUNOBbIX 3N1eMeHT0B. Cdhopmu-
poBaHa cneymanu3upoBaHHas
METOAMKA N0 (HOPMUPOBAHUL K
06aBNIEHNI0 3IEMEHTOB, N0O3BO-
nALWAA UHXeHepy CO3AaBaTb W
pefakTupoBaTb 3NeMeHTbl 616-
NUOTEKN B MPUBbLIYHON [N HEro

cpene T-FLEX CAD 6e3 3HaHus

OCHOB NPOrpaMMNPOBAHNS.

Kaxzablii 91eMeHT 6U6N1OTEKM
c03[aeTcs B BYX BUAAX, NErko-
LOCTYMHbIX ANS PeAAKTUPOBAHNSA 1
BHECEHWS U3MEHEHNIA:

1. Tepsbiit — YTO ons otobpaxe-
HUS 1 UCMONb30BAHUA B MPUH-
umMnnanbHom cxeme (puc. 2, 3).

2. BTopoii — ana oTobpaxeHns
3/1eMEeHTa B MOHTQXHON Cxeme
(puc. 4).

Kpome Toro, npuHumaroTcs cne-
LNanm3npoBaHHble npasuna no op-
MUPOBAHMIO 3/1EMEHTOB (0603Ha4e-
HWKO Y3MOB M NEPEMEHHbIX, UCTOMb-
3yeMbIX B 351eMeHTax 6ubnmoTeku),
NO3BONAOLLMX 33AaTb HEOOXOANMbIE
napameTpbl 37IEMEHTaM CXEMBbI.

Heobxoanmas anemeHTHas 6a3a
«yMHbIX» YO B pamkax peLuaemon
NPUKNagHoi 3agaym 6bina nony-
YEHA YaCTUYHbIM 3aMMCTBOBAHU-
eM 1 nepepaboTKoi MMetoLLelics
6unonuotekn YIO ansa cucrtembl
T-FLEX CAD, 4TO B 3Ha4MTeNbHOI
Mepe COKpaTuio Bpems Ha ee gop-
MUpPOBaHMe.

Bropowm atan

Ha BTopom atane 6bin peanu3o-
BaH MOAYNb ynpaBneHus norukoin
B BUAE NOAKNOYAEMOro MoAayns-
nnaruHa (GUHaAMUYecKn NoAKmio-
4aemoit 6ubnnoTekn), KOTOPbIA Ha
OCHOBE YKa3aHHOT 0 BbILLIE COrmnaLLe-
HWS N0 0603HAYEHNI0, MIMEHOBAHMIO
Y370B 1 MEPEMEHHbIX aBTOMATHYe-
CKM FeHEPUPYET MOHTXHYIO CXEMY.
AHanornyHsiM 06pa3om BbiCTpau-
BaeTCs Tabnmua CoeanHeHNn ¢ yka-
3aHneM 0603Ha4eHNs COeaNHEHNS,

ABTOMaTWYECKMIA BBIKAKOYATENDL n

PyHkumoran QF v

Tun aeToMaTa C v

Puc. 3. Ounanor anemeHTa
«ABTOMaTUYECKUI BbIKMOHaTENb»

t-flex

Kak ynpaBnsitb, MH>X€HEePHbIMU
AaHHbIMN B egnHOHcucreme?

POCCUUCKUH
romnnexc T-FLEX PLM+

TexHuueckuii
P ~
AOKYyMeHTo060poT
KoHcTpyKTOpCKan
noproToeka [enonponssoacTeo
(CAD/CAE)
TexHonorunyeckaa \ YnpasneHue
noaroToBka B3aMMOOTHOLWEeHnAMN
(CAPP/CAM) ¢ KnveHtamm (CRM)
EpuHoe
Bu3Hec-npoueccbl 3aWmueHHoe YnpasneHue npoektamu
(Workflow) XPaHUAMLLE AaHHbIX (Project Management)
npeanpuaTma
YnpaeneHue OnepaTuBHO-KaneHAapHoe

COCTaBOM U3Aennin nnaHuposaHue (MES)

CneunanmsnmpoBaHHble
MHPOPMALMOHHbIE
cuctemMbl

WUHTerpauua
C PasNINYHLIMU
CAD-cuctemamm

WUHTerpauma c ERP

) MNonHodpyHKUMOHanbHoe PLM-pelwuieHune Ha ogHOM
nnarpopme

) Bce MHCTpYMeHTbl, Heobxogumble ans
ABTOMAaTU3aL MM NPOEKTUPOBAHUA, U3rOTOB/EHUA U
aKcnayaTauuu NpoayKuum + ynpasaeHue
BOKyMeHToo60poTOM

) Passutble cpeacTBa MHTErpauum ¢ pasandHbimu CAD
n ERP-cuctemamu

) BbICTpasA HAaCTPOMKa NOA HyXAbl KOHKPETHOro
npousBoACcTBa

TonCUCTEMbI
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Puc. 4. Bupg aneMeHToB [1si MOHTa)KHOW cxembl 94

npsamMoro u o6patHoro agpecara
(pnc. 5). Mpoyne oTHeTHBLIE BEJO-
MOCTW 1 TabnuLbl GbINN NONYYeHbI
NpyW NOMOLLM BCTPOEHHOIO MOAyNs
reHepauuu cneunukalnii n se-
nomocTeir. MepBOHaYanbHO pas-
paboTka MoOfyns nNpoBoAuUnach Ha
NpoCTbIX CXeMax. Ha aaHHoM atane
onpegenanacb CTpyKTypa Mogyns,
€ro BO3MOXHOCTU M (OYHKLMOHAN, a
TaKXXe 3aKnaablBancs yHKLUMOHaN
1 BO3MOXHOCTU ANs ero fanbHel-
e [opaboTKu.

Jloruka pa6oTbl MOAYNs crnegyto-
Las: nocne co34aHNs NPUHLUNK-
anbHOW CXeMbl MOAY/b MPOXOANT
10 BCEM ee 371eMeHTaM, NPOUCXoaNT
pacno3HaBaHue 311eMeHTOB U UX CO-
eflMHeHNi. Ha aTane pacnosHaBaHus
OTCNEXNBAKOTCA COELMHEHMUS ane-
MEHTOB, @ Ha OCHOBE 3TUX AAHHbIX
3aMOJHAOTCSA COOTBETCTBYIOLLME
nepemMeHHbIe 3NEMEHTOB MPUHLM-
nnanbLHOM cxembl (0603Ha4eHUs
COeJMHSAOLLEro nNpoBoja 1 aapec

coefnHeHus). NMpun HeO6XO[MMOCTH
B 6a30BbIil MOAYNb MOXHO BHECTM
KOPPEKTMPOBKM MO HAMOMHEHWIO 1
3a/1aBaeMoii 3aKa34MKOM NOTMKe
paboTbl (Hanpumep Npu HeO6X0AM-
MOCTW BBEJEHUS AOMONHUTENbHbIX
NepemMeHHbIX, XapakTepHbIX ANs
KOHKPETHOrO NPeANpUATIS, UK NpK
NpoBefEeHNM NPOMEXYTOYHBIX pac-
4ETOB 371EMEHTOB 3NIEKTPUYECKOW
Lien — noaGop 3NeMeHTOB Mo cue
TOKa, MOLLHOCTU W T.4.).

Tpetun atan

Ha nocnegHem atane npoBoguTCs
TECT TMMNOBOW CXeMbl 3aKas4uka.
B pesynbrare TeCTMPOBAHNSA HA Bbl-
xofie 6bina nonyyeHa cneunduka-
umMs, accounatneHas ¢ MPUHUNNKN-
NbHON CXEMOIA, a TaKXXe MOHTaX-
Has cxema 1 Tabnuua coeanHeHun
npoBofoB (puc. 6). [lononHUTeNnbHO
6bina nposepeHa PYHKLNOHANb-
HOCTb, HE06X0ANMas NS BHECEHUs
N3MEHEHWIA B CXEMY.
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Puc. 6. Mpumeps! cneundmkaumii 1 BegomocTeit

Takum 06pa3om, Mcnonb3ays
6a30BbliA PYHKLMOHAN CUCTEMbI
T-FLEX CAD, ee napameTpuyeckue
0CO6EHHOCTY 1 CMeLMann3npoBaH-
HYI0 6UBNNOTEKY 3NEKTPUYECKUX
3/1IeMEHTOB, YAanoch peanu3osarb
CXeMy 311eKTPUYECKYH MPUHLMIK-
NTbHYI0 C aBTOMATUYECKUM Nony-
YeHWeM Ha ee OCHOBE MOHTaXKHOU
CXeMbl 1 HEOOXOAUMON JOKYMEH-
Taunm no Hen (cneumdukaunm,
BEAOMOCTU, Tabnulbl COefuHe-
HUI), aCCOLNATUBHO CBA3AHHbIX C
MCXOAHOW 3N1EKTPUYECKON CXEMOIA.
[aHHas MeToAuKa NpUMeHeHus
cuctembl T-FLEX B komnnekce co
Ccneuuranm3npoBaHHbIMu 61énuoTe-
Kamu 3Ha4nTeNbHO 06Meryaer Tpysq
MHXEHepa-npoeKTUPOBLLMKA KaK
npu CO3J4aHUM CXeMbl, TaK U Npu
ee KOPPEeKTUPOBKE C NpoBeseHneM
M3MEHEHWIA N0 BCeil AOKYMEeHTaLuu,
2 accoUMaTUBHOCTb MOCAYXUT ra-
PaHTOM UCKI04EHNS OLIUBOK npu
MOArOTOBKE W MPOBEAEHNI MOHTa-
K2 KOHCTPYKUMK.

BbiBOABI
Cuctema T-FLEX CAD ¢ yHuKanb-
HbIMU NapameTpu4ecKUMu BO3-

MOXXHOCTAAIMI MO3BONAET pellaTh
NPUKNaAHble 331241 B Pa3fiN4HbIX
0651aCcTAX NPOMbILLEHHOCTN: Ma-
LUMHOCTPOEHWM, MPOMBbILINEHHOM
1 TPAXKAAHCKOM CTPOUTENLCTBE,
3HEepreTnke, CyA0CTPOEHNUU U Jp.
licnonb3ays cneumann3npoBaHHbie
6M6NNOTEKN C 3aKnajblBaemoil
nonb30BaTeNem f0rukon n Bo3-
MOXXHOCTbIO €€ pefakTMpOBaHMs,
MOXHO MONy4YUTb aBTOMATUYe-
CKYH TeHepaLui YepTexei Ha
OCHOBE €AWHOXAbl BBEAEHHbIX
JlaHHbIX, @ TAKXXe accoLMaTUBHbIe
cneyuduKalnm, BeOMOCTH, Tab-
nnLbl.

COOTHOLUEHME LigHbI 1 (hYHKLMO-
HanbHbIX BO3MOXHOCTEI CUCTEM
T-FLEX — 0HO 13 cambIX BbIroj-
HbIX Ha PbIHKE NPU  KOMMIEKCHOM
nozxoge.

B03MOXHOCTM 60MbWINHCTBA
cuctem Komnnekca T-FLEX no-
3BONAIOT chneunanuctam npeg-
npuaTMS CamMOCTOATENIbHO pac-
LWUNpATb (DYHKLMOHANIBHOCTb, 3a-
KNnafibiBaTb HEOOXOAUMYIO NOTUKY
B paboTy cMcTeMbl, HaCTpamBaThb
ee 1115 06ecneyeHns CO6CTBEHHbIX
Tpe6oBaHui. am>



