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CUCTEMA OBOSHRH |
b KOMT'IO.EH OB CXEM.

4B EICtriCS

Ocobennoctu cucrem oboana-  \fu; nono/pKaeM 3HAKOMHTH BAC ¢ OCHOBHBIMH

YeHMW KOMNOHEeHTOR CXeMm

Kak ussectHo u3 cranpapra FOCT IIPHHUIMNAMHU, KOTOpPbIE 34/102KE€HBI B CH(}TEMY NpoeK-
2.710-81 "Obosnavuenus dyksento-un- THPOBAHHUA JIEKTPHYECKHX CXEM ElectriCS 5,
dposbie B onekpiticcknx cxemax”,  pacnpocTpansemyio komnanuei Consistent Software.
UGO}H;I'ICIIHL‘ IEMCHTOB CKIAILIBACTCA B CTaTbe O“yﬁn“KoBa“HOﬁ B “peﬂbmeM HOMe e
13 003aTCIILHON BYKBCHHO-LIM(POBOI ? El . S
JKypHaJja, Mbl paCCMOTpPEJIH KOMIIOHEHThI ectri ’

YACTH M JIONIOJIHUTENBHBIX 1os1eil 000-
smavenns, pasgensembix ksanpuun- 4 CErOJHS P336€‘PBM OCHOBbI 0003HAYEHUS JJIeKTpHU-
pyloutmu cumpoiamu (eM. dparment YECKHUX DJIEMEHTOB CXéM.

cTanaapra Ha ueprexe 1).

Pacemarpusars  Haszdauenne 000~ IS 3TOIO JOCTATOMHO ODPATUTLCH K TOJBLKO, HTO MOXKHO BBIACIWTD ABA 1101~
JHAYEHMH W MX TUNBE MBI HE OyiaeM —  ynoMsiHytomy cranaapry. OTMeTuM  Xoma K OpraHu3auMu MNpoekTta 2jeK-
TpoobOPYAOBAHMS, KOTOPLIE BAMSIOT
Ha nocrpoeHue obosHaucHuii. [Mepsbiit

CTpyKTypa coCTaBHOrO yeJ0BHOIO OyXBeHHO-UuudpoBore oGosHaye- MOJAXOA — HTO CO3JAHUC CXEMbl M3JC-
HHs B ofuleM BHIe NpeAcTaBjeHa Ha uepr. . AUA B BUIE OAHOH GOABLIGH NPUHLIN-

OGoamavenns Bucuero OBoInaTeHtE SHeMalT MHATBHOH CXEMbl. B’!'Ol’ll_)i"l = pii'jﬁliﬂl(il
YPUBHH Konerpyx- - ze 1l
THBNOE OGosna- | Aapecice o0uIeH CXeMBI HA OTIACNbHBIE COCTAB-
yuxupo- | O0%Mase-| worire | o 1¢ M BBINOJHCHHE KAXION M-
y::?. AanbNAR AL Bua Homep DynKuns JAIOHIHE 3h ) CHIE: Kaadoh II:{
rpynna ) ) s HUX B BWIC OAHOW MPHHUHNIHAILHON
| [ | 1 xe JUEBUIIHO, YTO T g -
=NANA%NANA +NANA— A ' N  AINANA: NANA = (NANA) CREMAL CRERIHG, S Hea ey
| | ) | | X041 yI00eH Uist HeDOJIbIINX KOHCTPYK-
Ofusarensuan TOPCKMX TPy, BTOPOM TpeanovTure-
ONCARITETbHER TACTH ,[IOTIGJHHTQ.‘II:H&!I YacTh =
A 9acTb JeH s OOJALIIMX KOMICKTHMBOB, IA¢
COCTaBAAIOIIME ODLIEH CXeMbl MOTYT
A — ofio3Havenne, cocTORIlEe H3 OAHOMR MAH HeCKoabKHX GYKs; MPOCKTUPOBATLCH JIAKE B PA3HBLIX 1101~
N — o6oanavenne, cocTosllee n3 ONHOA HAH HECKOABLKMX undp; . oy th i
NANA — ai106a% KomGkHawis uadp W (win) Gyxs; pasaeseHusax. B npocreitiiux sapuat-
INANA |—aonoasdrenpRas 4acTh, YTOWRAOMAA GYHKUHIO. Tax IepBoro ciy4das cucrema odO3HAa-
Hanpusep,=Al12 # T8+204—K4H : 12 (3.16+15: 2). UEHHMIH MOXET OTPAHMMHTLCS TIPOCTHIM
Koutaxt |2 curdansHoro pene K4, koropoe pacnosomeno wna mecre 204 s
dymmmponanbiol rpymne T8, Bxogsmied B yerpoficrso Al2, coefHHeH ¢ KOHTak- OYKBEHHO-1TO3UIIMOHHBIM  0603HAYC-
ToM 2, KoTopufl pacnojomed Ha Mecte 15 M usoopmeu HA lIeCTOM  JHCTe HHEM, BO BTOPOM cly4ae cuctema obo-
NPHHMHNHAILHOA cxeMu (3). 25 :
ZHAUCHUM JIOJDKHA BKJIOUYATH MPUHAL-
4+ Yeprex 1 JIEKHOCTh K 4acTH CXEMbl, K KOTOPOIi
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NPUHALICKUT KOMIIOHCHT, a Kpowme
TOr0 MO/UKHBLI YETKO perjaMeHTHpO-
BATHCH BOTPOCHI CONPSEKEHUs OTIEb-
HbBIX HacTeil od1IeH CXeMbl.

Jdo nossnenus  peamsa  5.1.5
ElectriCS noaaepxupai TOJIBLKO T1ep-
BB MOAXOL K MPOEKTHPOBAHMIO: BTO-
PO BAPHAHT MOI  PEATM30BLIBATLCSH
TOJILKO 3a cuer "pyuHoro” CiausiHusg or-
YCTOB OTAENLHBIX CXEM B OOLUME OTUE-
Th. Ceifvac noaIepKUBACTCH YHUKLb-
HOCTL  0003HAUCHMS  KOMITOHCHTOB
CXEM B paMKaX HECKOJbLKMX MPOEKTOB,
YTO HACT BO3ZMOXKHOCTL [POAOIKHTH
HapaBoTKY TEXHOMOIMIH MoayueHus o0b-
HIMX OTYETOB [UIS HECKOJBKHMX POEK-
TOB W PEAIM30BaTh NOMICPKKY 001ero
"obbeannsiomero” npoexTa,

[TpaswibHOe (POPMHPOBAHKE YHH-
KAJILHOCTH  ODO3HAUCHNI KOMIOHEH-
TOB cXeM — ponpoc Henpocroit. Crad-
JIAPT HE JI@eT YeTKOM TPaKTOBKM, Kakas
UMCHHO vacTh oDo3HaueHUs ABasicTes
VHUKIbHOI, TO €CTh Kakast uactb 0bo-
JHAYCHUH  JIEMCHTA  OJIHO3HAYHO
WACHTHOHUUNPYET €ro B npeaeiax of-
HOM MJIM HECKOJABLKMX TPUHUMITHAIL-
HBIX CXEM [POEKTa 21eKTpoodopynosa-
HUSI TOTO WJIH MHOTO M3ae/us.

31ech YMCCTHO HANOMHMTE, LIS
vyero Tpebyercs yHUKalbHOEe 0DO3HAa-
yenme. Tlpexae Beero — Ui OAHO-
3HAYHOH HAeHTH(DUKAIINH KOMITOHEH-
T4 CXEMBbI B COINPOBOAUTENBHOMH
JIOKYMEHTALMK, DTO 0CODEHHO BAKHO
MpPH BLIMOAHEHMH MPOEKTA OTACHbHbI-
MM CXeMaMM, KOTOPbIC 4acTo paspaba-
THIBAIOTCS PA3HBLIMM  MOAPA3IACICHMsI-
MM, MEKIY KOTOPBLIMH [IPHXOIAMTCS
OPraHU30BLIBATL AOKYMEHTOODOPOT.

[Ton VHUKaJILHOM yacThio 0603Ha-
YCHHUSE MOXHO TNOHMMAThL Jubo Ovk-
BEHHO-TMO3UUMOHHOE 0D03HAUCHHE,
anbo Beé 0DO3IHAUEHME LICJTMKOM,

B neproM civuae BO3SHMKAET Npo-
THUBOPEUHME CO CTAHAAPTAMH. KOTOpPbIC
Tpebytor, uTobbl 0b03HaueHust DY B
(DYHKUMOHAIBLHOM rpynne OblIM Oin-
HaKoBbIMM. OBo3HaYeHHE (PYHKIIMO-
HTLHOW IPYIIbl CTAHOBUTCS HACTLIO
VHUKAILHOIO 0003HAuYeHMs. DTO Ke
NPOTHBOPEUHE MPOCMATPHBAETCH M
JuUtst oDo3HAuCHMIT, comepKalunx obo-
JHAYEHUH MECT PACTIONOKEHMSI YCT-
poicTs B 000J10UKCE.

Ecan cunrarh yHUKaIbHBIM 000-
JHAUCHME LCJHMKOM, BMECTE C €ro co-
CTABHBIMH YACTIAMH. TO HCOOXOAMMO
HPUHATH BO BHUMAHME, 4TO 4acTh 1Mo~
Jieit 0D03HAYCHUS MOXKET MEHSIThCS —
CKAXEM, MPU BHCCCHUM M3MEHCHHUIH B
cxemy. K npumepy, ecam B cocras
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0003HAYCHUA YCTPOHCTRBA BXOAMT HO-
MEp JMcTa exembl MaM 06o3HaueHue
000JI0UKH, TO NMPH BHECCHUH H3IMEHE-
Husl (10BaBaeHHE TUCTA CXEMBL, [epe-
HOC yCTpOicTBa B APYIyI0 000/J0UKY)
M3MeHseTes 0D03HAYEHHE KOMITOHEH-
TOB CXEM, KOTOPLIE MOTYT JaXe He 3a-
TPAruBaTheHd BHOCHMbLIM M3MEHEHHEM.
ITO KpaiiHe Heyl100HO LISl COMPOBOXK-
JCHHUSI TTPOCKTA B MPOU3BOJCTBE.

Beé  ckasannoe Tpebyer oueHb
00AbLIOro BHUMAHUS TIPU paspabor-
Ke noautuku dopmuposanns 0060-
JHAYEHUH,

He BCé Tak mpeanbHO nNpocTo

B obo3HavyeHusux Ha cxeMax 4acto
uenonb3ytores  vnpoiueHust. Hanpu-
Mep, eciM B cocTaB 00O3HAYEHUHA
KOMITOHEHTA CXeMbl BXOAUT 0003Haue-
HME JIMCTA CXEMBI, TO LIS TEX KOMIIO-
HEHTOB, KOTOPBIE PACIONOKEHLl Ha
NOPOAKIAIOLICM JIHCTE CXCMBI, €ro HO-
MEpP HA CXEME HE YKasblBAIOT, XOTA B
COMPOBOKIAIOLIEH JIOKYMCHTALMK M
Ha JPYIUX JIMCTaX CXEMbl 3TOT HOMEp
MPUCYTCTBYET,

Cpean npasui 0603HAMCHUS Hau-
0oJiee CIIOKHBIMI ABJISIIOTCS TE, KOTO-
pble KacarTes 0bo3HaueHni conpsira-
eMbIX  2jJeMeHTOB. Hanpumep, B
0003HAUCHUE JIMHMM  CBI3H  MOTVT
BKJIIOYATLCSI CHMBOJIBI Wi obo3Have-
HUSl, VKa3bIBAIOIIHE HA JICMEHTHI e~
[, B KOTOPOM 3Ta JIMHMS YHACTBYET.
K coxaneHMIo, TakHe TOAXOAbI J10X0
MOUIAIOTCH ABTOMATUZALMMY W PELINTL
MX MOXHO TOJIBKO BBOJOM 0DO3Haue-
HUSA BPYUHYIO.

Berpevatorest  KOMOMHHUPOBAHHBIE
cucteMbl  (hopMHpOBaHus  0Do3Haue-
HUIL, 3aBUCALLIME OT THIIOB KOMITOHECH-
ToB. Peub wiaer o pasHoil cTpykrype
0003HAYEHMIT IS Pa3IHYHBIX THIOB
KOMIOHEHTOB. K nipuMmepy, cyliecTsy-
10T OTPACAEBbIe CTAHAAPTHI, NMPEAyCMa-
TPUBAIOLIME PAIMUHVIO CTPYKTYpY
0BO3HAUEHMIT ISl CHIOBBIX MPOBOIOB
M MPOBOJOR enei ynpapieHus, B ka-
YECTBE YACTHOro Ciyuasi Takoro noj-
X0/1a HACTO NMPHHUMALTCS UCNONb30BA-
HME  ONPEACJCHHOTO  JHanas’oHa
HOMEPOB POBOIOB 1S PA3HBLIX THIIOB
AMEKTPHUCCKUX CBSI3eiT,

[Tpo6aembl ¢ 00603HAMCHHEM KOM-
MOHEHTOB CXCM BO3ZHMKAIOT W B CUTYA-
LUMAX, KOFAa CTAHAapT NpeanpusiTu
npeaycMarpusaet "paspbip”’ YHHKAIb-
HOW vactn oBO3HAYEHM — € BHeape-
HHUEM JOTOTHUTEAbHbIX nonemn
"BHYTPL" 00s13aTCIBHOIO 0003HAUCHM.
OcobbiM  CyuaeM, BCTPETHBILMMCS B

Halleil npakTuke, OblT TaKo# "paspbis”
OVKBEHHO-MO3HUHOHHOIO  0bo3Have-
Husl, Korja OykseHHast u  1mdponas
ero uacTH "paspblBINCL” JOMOIHH-
TeABHBIM nojieM. K CoXaleHHI0, TakoN
BapuaHT 0003HauUeHMs HE MOI ObITh B
JOKHOI MEpe aBTOMATH3HPOBAH.

He viepxych CKasarh napy c/ios
Mo NMOoBOAY MOA0OHBIX "H300peTeHMit”
C TOYKM 3PCHMA aBTOMATH3ALMNK [1PO-
ekTHpoBanud. Takue crnocobul 060~
3HAUCHMI CO34a10TCH € OJIHON LEeIbIO:
MOMOYb OPHUEHTHPOBATLCH B paboucii
AOKYMEHTALIMHM CNIOKHOI0 obopyaosa-
HUS TIPU €0 MPOCKTHPOBAHUHM, MOH-
Taxe M oKkeruyatanun, ONHaKo cospe-
MEHHBIC MCTOIbI POCKTUPOBAHUS W
BO3MOXHOCTH nipeacTasieHus  pabo-
e JOKYMEHTALUMH B JIEKTPOHHOM
BUIC CHUMAIOT NpoOJieMbl MoMcKa He-
OOXOJIMMBIX KOMIIOHEHTOR CXeM. Xo-
yeTcH HaleAThes, YTO 1PH nepexoae K
CHCTEMAM aBTOMATH3UPOBAHHOIO PO-
CKTHPOBAHUS M MX PAIBUTHH HALN
MPEANPUATHS  CYMEIOT [OCTENEHHD
paspaborars OGosee  cOBpeMEHHbLIC
CTAHAAPTLl  KOHCTPYKTOPCKOH 10Ky~
MCHTALMH,

Cucrtema obo3nHaueHun
B ElectriCS

C yuetoM BeCeX VIIOMSIHYTBIX OCO-
OeHHocTei cucTembl 0003HAYCHUIT B
ElectriCS 6wina paspaborana cucrema,
KOTOpast  odecneunsacT TpeboBaHM
CTAHAAPTOB U pelaeT nepeunucieHtbie
Jamavn.

Popmuposatune 0bo3HaueHH I
VvioOHEE BCEro MNpeacTaBuTh B BHAC
OJI0K-CXeMbl, NOKa3aHHON Ha WLTIOCT-
patmnu.

Cucrema obosnaueHuii B ElectriCS
NMpeAyCMaTPHBAET [UISl KAXIOT0 KOM-
MOHCHTA CXeMbl HEKOTOPLIH Habop
nosieit obosHaueHus. DTN Noag npe-
JONpeaeieHbl JUIsl Kakiaoro Komro-
HEHTA CXEMbBl, MOJb30OBATE]bL MOXET
CBODOAHO COCTABUTL HEOOXOAMMBII
eMy Habop nojci M NMOPALOK MX cle-
nosaHus B (popmarax obozHaveHuii,
TaMm XKe MOXHO HA3HAYUTL pasaein-
TCALHBLIC CUMBOJIBI MEAULY TOJISIMH.

HekoTopbie OroBOpeHHbIE B IOKY-
MEHTALMM  oJIst 0DO3HAYEHUS MOTYT
YHACTBOBATL B (HOPMHPOBAHMN YHM-
KAJIBHOH vacTH oD03HAYCHUS KOMIO-
HeHTa. [Toab3osarenio npeaocraieHa
BOIMOXHOCTL  OMpEdensiTh  cocTan
YHUKAALHOW vacty  0Do3HAYeHus u
NOPAIOK  CleloBaHus 1nojei B 9Tol
yactH. Pekomenayercst caeliars 3To
OJIMH Pa3 B paMKax CBOCro craHaapra:
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M3MEHATH (OPMAT YHUKAIBLHON 1acTH
obo3HaueHus B npoliecce paboTnl Ha
MPOCKTOM HexenartelbHo. B yHukanb-
HOI yacTn obo3HavyeHus obsizaTesbHO
npucytTcTeyetT OyKBeHHO-UHPPOBOI
MHAEKC 0D03HauUeHus.

[Moss 0G03HAUEHUS TTOAPABIC/SIOT-
Ci Ha pelakTHUpyeMble B Auaiore, rie
hopmupyerca  obosHauEHUE KOMITO-
HedTa (BIMTO, hyHkunoHansHoe HasHa-
YCHUE YCTPOMCTBA W T.I.) M ABTOMATH-
YEeCKH (POPMHUPYCMBIC B 3aBHCUMOCTH
OT BXOAIAEHWA KOMIIOHCHTA B TOT WM
MHOH KOMIOHEHT cxembl (0D03HaueHue
000JIOUKM, KIVTa, TPACChl, JIMCTA CXe-
MBI, 30HbI W T.I1.).

[eppas rpynna noseit pegakTHpy-
€TCH TNONIL30BATENIEM, BTOpas aBTOMAa-
THYECKN (hOPMHUPYETCS TPH CO3TAHHN
obosHaueHnst win nepeHoce o6beKTA
CXeMBI (Hanpumep, B Apyryio obojiou-
KY nwiau xryr). B pabore ¢ arumu nosns-
MH €CTh HEKOTOpble OCOBEHHOCTH.
[pu u3meHeHun 06O3HAUECHUSI KOMITO-
HEHTa BEPXHEro YPOBHS HEOOXOAMMO
OTKOPPEKTHPOBATL ODO3HAYMEHHS OT-
HOCSIMXCS K HEMY KOMITOHEHTOB (ec-
JIM, KOHEYHO, OHM 1o hopMary cojep-
Kar 0DOIHAYEHUS BEPXHEIO VPOBHS).
M3MmeHenne HekoTopbiX nojeil seeria
NPOUCXOAMT TIPH U3MEHEHUH 0003Ha-
YEHHMH BEPXHETO YPOBHsI (Hanpumep.
0b603HaueHMs oboaouku). Yacth nonen
3AMEHACTCH B KOMITOHEHTAX HUAKHEro
YPOBHS TONBKO MO OTAC/IbHON KOMaH-
JIe WK TIPH CMHXPOHM3ALMK TPOCKTA.
910 00YCHOBACHO COOBPAXECHUAMM
MOBLILLIEHMS MPOU3BOAMTEILHOCTH
NPOrpaMMbl M LEACCO0OPASHOCTLIO,
KOIJld TaKMe OMNepauMn BblOJHSOTCS
penko. Tak, Hanpumep, 0OCTOMT €10
C HOMEpaMH JIMCTOB CXeM, KOI1a Hime-
HEHHME MOPANKA CJACAOBAHMS JIMCTOB
JIOJKHO 1O WACC BbI3BATH M3MEHEHME
Beex  0DO3HAYEHHI  KOMITOHCHTOB
CXEM, PACIONOKCHHBIX HA U3MEHsAC-
MOM M BCEX MMOCACAYIOIIMX JIMCTAX CXe-
Mbl. Takas onepaumst MOXKET OKa3aTh-
CHl JIOCTATOMHO JUIUTEALHON, MOITOMY
I TIOAOOHBIX CAYYaeR NpeaycMoTpe-
Hbl OTIENAbHBIE KOMaHIbLI OODHOBACHMS
obo3zuauenmii, Pasymeercs, 910 3ame-
YAHHME aKTYyaslbHO, TOJILKO ec/in B hop-
Marax oO0O3HAYeHMH TNPUCYTCTBYIOT
0003HAYCHMSI BEPXHUX YPOBHEIH,

Dopmar 0003HAYEHMSI YHUKATTb-
HOM YacTH Ccozfaercs sl KaxIoro
KOMIOHEHTA CXeMbl U HE MOXKET Mme-
HATLCH 1IpU paboTe Hal TPOEKTOM,
MOCKOJILKY B PAMKAX OJHOTO TpPOeKTa
npapuia 00O3HAYEHUH HE MOTYT ObITh
uaMeHeHbl. B ocobeHHOCTH 9T0 Kaca-
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4+ Bnok-cxema QJODMHDOBE{HHH 0603HaYeHUs KOMMNOHEeHTa CXeMbI

eTCsH TOM vacT 0Bo3HaueHMs, KOTOpas
JOJKHA OJIHO3HAYHO WACHTH(RHUINPO-
BaTh KOMITOHCHT B cxeme. (CyuiecTny-
er OTACJbHAs KOMaHAa W3MEHCHMS
aToro (popmara B LEJIOM, HO TMOJb30-
BaTLCH €10 CJICAVET TOJbKO BO BpeMsi
aganraumoHueix pador ¢ ElectriCS.)

dopmar obozHaueHus popmupy-
ercsl TNOoJb30oBaTe/NeM Ui Kakaoro
KOMIOHEHTA CXeMbl TMPH  HACTPOHKe
nporpaMMHoro obecriederust. dns on-
HOTO KOMIOHEHTAa MOXHO CO3/aTh He-
ckoJbKO  hopmator  oboszHaueHMs.
Onuy M3 (POPMATOB YKa3LIBACTCH KAk
3a4aBAEMBII MO0 YMOJYAHMIO 1IPH CO-
3AAHUHM HOBOI'O KOMITOHEHTA.

B npotecce paborbl HAl CXEeMOIT
MOJBL30OBATEIL MOXKET HIMEHUTL (hop-
mart 0003HAYCHMS. M, COOTBETCTBEHHO,
0Bo3HAYCHHUE CcPOPMUPYETCS B COOT-
BETCTBMUH C M3MEHEHHBIM (DOPMATOM.
Dopmar 0603HAYCHNSI XPAHUTCS B 110~
JisIX 0asbl JAHHBIX U KQKIOr0 KOM-
NoHeHTa cxembl. B cocras dopmaron
0003HAYCHUI MOXKHO BBOIAMTH pasjic-
JUTEABHBIE CHUMBOLI (MaM Kpaiudu-
HHUPYIOUIHE CHMBOJIBI), a Takxke crne-
HHATU3HPOBAHHBIE CTPOKOBBIE TErM
IU151 HEKOTOPBIX Onepatuit (Hanpumep,
paspblBa CTPOKK 0003HAYEeHHH Ha He-
CKOJIBKO CTPOK).

ElectriCS mnmeer Habop yTWIWT,
NO3BOJISIOIMX MEHATL hopmaTil 060-
3HA4YeHWI JU1s1 BLIOPAHHBIX MO TEM HJIM
MHBIM NPH3HAKAM KOMIIOHCHTOB CXEM.
Hanpumep, obGo3HaueHus cXem TMof-
KJHOYEHHH KJIEeMMHBIX OJIOKOB MOTyT
OT/IHIaTLCs 0T ODO3HAYEHWH JAPYrmx
JeKTPUIEcKUX yerpoitects. C nomo-
Wb TAKUX YTHIMT MOXKHO "mnakerom”
3aMeHnTL (hopmaT obo3HAaYeHMs Ui
KJIeMMHBIX DJIOKOB.

Jluanoru peakTHpoRaHusa 0bo3Ha-
yeHuil (POPMHUPYIOTCS B COOTBETCTBUN

¢ opmatamu 0003HAYEHHN W He CO-
aepkatT HeMCnoabsyemuix B dopmare
noseit, Ilons, ykasanubie B opmare
YHUKalbHOTO 00O03Ha4YeHUs, Bceraa
OyayT NpUCYTCTBOBATH B AMaIOre —
Jaxe eclii OHM OTCYTCTBYIOT B JPYTHX
(hopmaTax obo3HaueHuMsI.

B nmanorax peaaktupoBaHusl Tipe-
IYCMOTpPEeHbl  KHOMKW  M3MEHEHMUS
hopmata obozHAYEHUI: ITO MO3BOI-
et "Ha xomy" nomenaTs ¢opmar obo-
JHAUCHHS KOMITOHEHTA.

Cgow crieunuky umeer crocod
obo3HaueHus aMHuM cesasu. Ee dop-
Mar oBo3HaueHusl npu HeobxomMMoc-
TH MOXKET ObITb CBSI3AH C THIIOM 3J1CK-
TPUUECKOH CBA3M: [PH HAZHAYEHHUH
THITA DJEKTPHUECKON CBSI3M aBTOMAaTH-
YECKH HAZHAYACTCS COOTBETCTBYIOUIMI
emy (popmar obosnaucuus J1C. Takas
ONepaumrs BbIMOMHAETCS TOMBKO TPH
BKJIIOYEHMM COOTBETCTBYIOLICH ONMIIMH
B HACTPOIKAX NPOrpamMMbl,

Caenyer ckasatb 1 00 ocobeHHOC-
TAX MEXaHM3MOB (DOPMHUPOBAHMS al-
pecoB noAkmoueHuit. CylecTByioT
otaeabHbie hopmars "nesoro” u "npa-
BOro" agpeca nogxkmoueHuil, Ecian an-
pec MOAKTIONEHUS MEHSCT TOMKY MpH-
BASKH B CXEME C JICBOI HA MpaByio Uin
HAODOPOT, TO OH MEpecTpanBaeTcs no
coemy dhopMarty, DTo CBIA3AHO C TEM,
4yTo 0D03HAYeHUE KIEeMMbl B aiapece
MOAKIIOUEHMST 3a4aCTyIO JOJKHO pac-
nojlaratbesd psaom ¢ rpahuKon cxemol
noakToueHuid Y,

Alpeca MOAKTIOUYCHUNH MOryT co-
JIepKaTh CTPOKW TEroB JUlsl ylpasie-
HUSI PA3PbIBOM CTPOKM HA JBE MK Do-
Jiee, 4To 0becrneynBaeT BO3ZMOXKHOCTh
MUX pelaKTHpOBaHMs MpH paspaboTke
CXEMbl COCAMHEHMIA.

ITpencrapneHHbI noaxon K ¢op-
MHUPOBAHHIO 0D03HAYCHHIT KOMITOHEH-
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TOB MO3BOJSIET OYeHb IMOKO HACTPO-
UTL CHUCTEMY 0DO3HAuYeHHI, NpuBeas
¢¢ B COOTBETCTBME C MPHHATON Ha Ba-
weMm npeanpusitud. Heemorpsi Ha He-
KOTOPYIO TPYAOEMKOCTH HACTPOWKH B
HauIbHLIA fepron paborel ¢ 1po-
IpaMMoil, B JajbHEHIIEM 3Ta TEXHO-
JIOTHSE PE3KO YBEJAMYHBACT NPOU3BO/IM-
TENLHOCTL PAbOTLL ¢ NpoekTOM. Ecan
NMPUHATAY ¥ BaC cucTema 0B03HAUCHMIA
MAKCUMAILHO TPOCTA MM BLINOJHA-
eTCH 110 OJHOMY M3 M3BECTHBIX CTaH-
JAPTOB, Bbl MOXETE MPOCTO BOCIOJbL-
30BATHCS  OJHMM W3 MOCTABAACMbIX
npoduaeit HacTpoek cucTeMbl 000-
JHAYCHNH,

CopTUPOBKA KOMIMOHEHTOB

C cucremoit 0603HAUEHMIT TECHO
CBsi3aHa 3a1a4ya COPTHPOBKH KOMIIO-
HEHTOB.

Hauunass ¢ peamsa 5.1.5 8
ElectriCS npuHaTel ase cucrembl cop-
TUPOBKHM KOMIOHEHTOB: [UISI OTYETOB U
JUIsE HENOCPEACTBeHHOI paboTbl ¢ Tab-
Jmuamu KoMnonenTtos. [lepsas cucre-
Ma HacTpaMBaercsi B napamerpax 1po-
rpaMMbl, BTOpas BBITTOJTHSIETCS
HEMOCPEACTBEHHO TOAL30BATEEM MPH
pabore ¢ Tabiauuamu,

B Kauectse moneit, nMo KOTOPbLIM
[POM3BOIUTCH COPTUPOBKA, TIPUHIMA=-
ETCH HEKOTOPBIA CITMCOK [0Jei. YKa-
3bIBAS B AMAJIOIE COPTUPOBKM NMOPIIOK
CACNOBAHMSA HTHUX M0Jei M HeoOXoAH-
MOCTh MX MCTONB30BAHMS, NOJAbL30OBA-
TeAbL AOOUBACTCS COPTHPOBKU TaBINILLLI
BHAYAIC 1O MEpBOMY TMOMIO, 3aTeM
BHYTPH 3TOH Ipynmbl 3anuceil 1no Bro-
pomy nomo u t.a. Hanpumep, sam He-
OOXOAMMO COPTHPOBATL BAIUM NCKT-
pHUECKHE YCTpoHcTBA  BHauale 10
000JI0UKE, A 3aTeM 110 MOPSAKY UX pac-
MOJIOKEHMS B 0BOJIOUKE.

CopTupoBka no 1o odecreumn-
BACTCH HACTPOMKOH COPTHPOBKH 000~
FHAYEHNS KOMITOHCHTA,

Hanbonee warmsansiii npumep —
COPTHPOBKA NPOBOAOB 110 MX 0DO3HA-
vyeHusaM B Tabumue coeanneHuit. [lo-
MycTHM, ¥ Bac ecTh nposoaa Al, A2,
A3, AlA. A2A. Tlo Ttpebosanusm
CTAHAAPTOR Bbl 0DSI3AHBI COPTHPOBATH
X B aihaBHTHOM MOPSUIKE, OAHAKO
BAPUAHTBL 1IPU VCIOKHEHUW 0003Ha-
YEHMS CTAHIAPTAMM HC YTOUHSIOTCS.
Ha oaHoM mpeanpustun nposoia oT-
COPTUPYIOT B TaKoM Topsiake: Al, A2,
A3, ATA, A2A, HO Ha JApPYIOM MOTIYT
BO3PAINTL, YTO BYKBEHHBIE MHICKCH
oHN nobaBaAloT B cayvae ao0aBieHus
MPOBOJOB TIPH W3MCHEHMUAX TPOEKTA
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WM U3MEHCHHH CXCMHBIX PCILICHUIT, a
JHAYMT COpTHpOBaTH UM yaobHee Tak:
Al, AlA, A2, A2A, A3. C Touku 3pe-
HUS CTAHJAAPTA HAPYLIEHMIT 34ech HeT.

B ElectriCS Takme 3ajaum peuia-
I0TCH € MOMOLLLIO MEXAHWUIMOB, OCy-
LICCTRISIOMIMX HACTPONKY COPTHPOB-
KW 0DO3HAYEHWH I8 BCEX KOMIO-
HEHTOB CXEM.

CopTHpoBKa D1eKTPHUECKHX YCTPOHCTB
JUIS TIePeuHst 3J1eMeHTOB

CopTUpOBATE NCKTPUUECKHUE YCT-
pOJCTBA /U1l OTHETOB NPUXOANTCH 110
ocobomy anropurmy. [ Kaxiaoro Y
(opmupyeTcs KOI COPTUPOBKH, KOTO-
PbIil  TO3MLIMOHMPYET ero B obIlleM
CIIMCKE CTPOro Ha cpoem mecre. Kpo-
M€ TOrO, YCTPOHCTBA TIPYIITUPYIOTCS
MO OJMHAKOBLIM CTAHIAPTAM 1 THITO-
pasMepam.

O0uiee ciaenoBaHMe  YCTpOHCTB
MIICT B MOPSUIKE BO3pACTaAHns 0603Ha-
yeHuin no andasuty. llopsinok 1ol
COPTHPOBKW OMNPEJACAsETess ¢ MOMOo-
1IbIO HACTPAMBASMOTO AITOPHUTMA.

Janee copTHPOBKa OCYIIECTBISCT-
¢l 110 0DO3HAYCHMIO CTaHaapra yerT-
poiicTs. YacTo BOSHMKACT MPOTHBOPE-
yue Mexay oDO3HaUCHHMEM yeTpoiicTsa
1 0DO3HAUECHHUEM CTAHAAPTA W3HCHMSL.
Cranpapt Tpedyer, utobn DY pacno-
NATannch B NEpeYHe 1Mo BO3PACTAHHIO
BI1O, a 3areM 1O BO3PACTAHMIO CTAH-
japra. Ilpy 3TOM BO3ZHMKAIOT CHMTya-
UMK, Koraa abcolioTHO OJMHAKOBLIE
VCTPOMCTBA  MOIYT  pPacnonararscs B
PA3HBIX CTPOKAX [1EPEUHS 2IEMEHTOB.
Bo3MOKHO, TAKOH HOKYMEHT ynobeH
JUTSE MOHTKHHKOB, HO OH COBEpLUEH-
HO HE VAOBJICTBOPSICT OTAC] cHabxXe-
HUST, KOTOPOMY TMPHXOAUTCH TIepectn-
TBHIBATL  KOJIMYECTBO  OJMHAKOBBIX
sakasbiBaeMblx  yerpoiicte.  ElectriCS
MOLIEPKMBACT ABA BapuaHTa (hopMu-
pPOBaHMs NEPEUHs: CTPOIO MO craHjap-
TY M C HApPYLICHWEM craHjapra, Korna
JUTS TPYIINUPOBKH M3AEIHI 110 OJMHA-
KOBBLIM TUTIOpasMepaM  Hapyiiaercs
nopsinok cacaosanust IO verpoiicts.

Yerpoiiersa, BXOASIIME B COCTAB-
HOC  YCTPOMCTBO,  pacnonaralTcs
HEIOCPEACTBEHHO 33 HUM BHE 3aBUCH-
MOCTH OT UX 0003HAUeHUsL. YeTpoiicT-
Ba, BXOMSIIIME B COCTABHOE, COPTUPY-
IOTCS 110 O0LIEMY aJITOPHTMY B PAMKaX
CBOETO YCTPOICTBA.

Yerpoitetsa, Bxoaguime B GhyHkimo-
HAJbHBIC TPYIUIbLI, pacnoiaraiores B
KoHue Tabauubl DY, BHauane npous-
BOAMTCS COPTHUPOBKA MO 0003HAYCHHIO
(PYHKUMOHANBHOW [PYINIbl, & BHYTPH

(DYHKIUHOHATLHONH TPYIITLI YCTPOHCTRA
COPTHPYIOTCS B WIhaBUTHOM HopsaKe.,

CoprHpoBKa NpoBOJIOB LIS TADIHIBI
coeaHHeHni

[TpoBoaa coOpTUPYIOTCS B TMOPSIIKE
Bo3pactanus 00o3HAYeHN 110 wihasu-
Ty. BHauane cneayior otiaenbHbie Mnpo-
BOJIA, & 3aTEM NMPOBO/A, BXOASILIME B Ka-
Oenn. BHytpn cnoeil rpynnbl nposola
coprupylores no andasury. BoaMoxHo
BBITIOJIHEHUE OTHETOR, IJ1e IPYINBI MPo-
BOIOB OOBEINHSIOTCH 10 KIyTaMm,

Ecan Obula onpeaesicHa CKpyTKa
NPOBOJOB, TO M3 BCEX [POBOIOB
CKPYTKH BBIGMpAeTCsl TOT, KOTOPbIii
uMeeT camoe miaiee obo3HavueHue —
Mo HeMy OH pasMeliaercss B oluiem
criMcke npopojios. Cpasy 3a HUM ciie-
IVIOT TPOBO/IA, PA3MEIICHHBIC B ITOM
CKPYTKE, — ECTECTBCHHO, B TOPSAIKE
BO3pACTAHMS UX HOMEpa.

Hano 3amMervTh, 4TO pPaccMOTPEH-
HbIE BAPHMAHTHI COPTHPOBKH SBIAIOTCSH
BCE Ke uacTHLIM, Haubosaee obWMM
cayyaeM. Huuto He mewaer paspado-
TaTh coOCTBEHHBLIC (DOPMBI OTHETOB M
OTCOPTHPOBATL B HMX KOMIOHCHTHI
CXeM B OTUETAX 10 JAPYIUM aJIropHT-
mam. [Lis aroro paspaboTaMkM npeno-
CTABIAIOT TOAHYIO HH(OpMALKIO 1O
CTPYKTYPE NpoeKTa U MacTtep 0THETOB.

Pe3wome

PaMku KypHaabHOH crTatbu  He
MO3BOJAIOT ONMCATL BCe MHOroobpa-
3Me 0CODEHHOCTEH HACTPOHKHM K pabo-
Thi € CHCTEMOI 0D03HAUCHUIA U COPTH-
poBkamu sanuceid. Mbl  3aTpoHYIH
TOJIBKO OCHOBHBbIE, DA30BbIC NPUHLIM-
Mbl [MOCTPOCHMUH CHCTEMBbI 0003Haue-
HUiH KOMIIOHEHTOB cXeM, octaBus Oe3
noApobHOro  paceMoTpeHmns ocobeH-
HOCTH  0DO3HAYCHUIH  HJEKTPHUECKHX
YCTPOUCTE M UX DJICMEHTOB, JWHHN
CBSI3M W NPOBOJIOB, KabeaeH M KIyToB.
B sapeplueHue 3aMeuy, 4TO HEKO-
TOPLIE MPUHIMIBE CHCTEMBI 0DO3HAYe-
HMIl, PAacCMOTPEHHBIE B 3TOH CTaThe,
peanunszosaubl 8 ElectriCS, naunnas c
peaunsa 5.1.5. TNpexue Beero 3To Kaca-
CTCSl YHHKIBLHOI 4acTH 0D03HAYEHMSI.
B nmanbHeiiieM Mbl TIPOAOIKHM
paccka3d o0 TEXHOJOIMAX pabdoThl ¢
ElectriCS 1 paceMoTpuM 0CODEHHOCTH

MOATOTOBKM JAOKYMEHTALIMM TPOEKTA.
Baaoumup Tpywiun
E-mail: tvm@rozmisel.ru
Ho sonpocam npuobpemenus
npoepammut ElectriCS o6pawamases:
Tea.: (0935) 913-2222
E-mail: tretiakov@csoft.ru



