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BTOMATU3HPOBAHHOE MPOEKTUPO-
BAHHME 3JIEKTPOOOOPYIOBAHMS —
OueHb KalpPHU3HLIH npeamMer B
TUIaHe CTAHAAPTOB W TOIXON0B K

npoekrupoBatuio. Ham  HeumspecTHa

HH OfHa OTpacib, MPEANPHUATH KOTO-

poii pabortaiu Obl CTPOro Mo OIHOMY

CTAHIAPTY: 00s13aTe/1bHO  OyayT XOTh

HeGOoJIBLLIKE, HO pasinnums B odopmie-

HUM  TOKYMEHTALIMM, B 110AX044X K

CADmaster 3°2003

MPOCKTHUPOBAHMIO ¥ MOHTaXy. [lpu-
M OTJIMUMS 3TH YACTO BIAMSIOT Ha ca-

MY JIOTHKY TIpOrpaMmel, 4TO MNpUBOAXT

mmBo K OTKA3y OT €e MCIOAb30BAHMS,
b0 K HeoOXOAMMOCTH  MOJICTpan-
BATHCS 10J1 €¢ BO3ZMOXHOCTH,

B s10ii cTathe Mbl XOTHM I03HA-
KOMWTE YHTATENS ¢ "KOMIOHEHTHBIM
npuHuurnom” nocrpoeHna ElectriCS
(1a MpoOCTAT HAC YMTATENM 3a Hall

Kabenb

CkpyTtka

Mposop

Ilpu 3HaKoMcTBE C Ha-
e MmporpamMmon Bpems
OT BpPeMeH! MOXKHO YC-
JbIIATh 3aMeYaHUusI THNA
"A BOT TO-TO M TO-TO
OHA He MOJIepKuBa-
er...". Caywaercs, Ko-
HEYHO, U TAK, OJHAKO
yaiie BCero noJjib30Bare-
JIM MBITAIOTCH UCKATh B
nporpaMme 3HaKOMbI€
TEPMHHbI, 3HAKOMYIO
TeXHUKY padoThl HAJ
3JIEKTPOTEXHUYECKHM
npoekTomM. Ho dynec ne
ObIBaET...

BHYTPCHHMIT cienr). [Mpu paspadorke
NpoOrpaMmbl OLLUIO MPUHATO Cleayio-
iee B ODUIEM-TO THIOBOE pelleHie:
BCC KOMIOHEHTBI DJICKTPOTEXHHUUEC-
KOIO [1POEKTAa HOJZKHbLI OBITh YETKO
BbLIEAEHBl B KJIACChl, MMETh cObOCT-




_nporpaMMHoe+ obecneyeHune

Obonovkm

A

—> Tunopasmepsl 3Y | @ ay | Onpenenenua G
E ) X
® ® ®® ®
=
SnemeHTsl Y [ BnemeHTsl Y 4)-( or
[ [
N ®
Bx/Brixoaw! > Bx/Buixoab!
A
®
—  Yeprexwn Y
Ceazu
© o
JiC @ NC cxemsl
A
© O @
lNposoga Kabenu

@/ \@ |®

HKryTh!

Tunopasmepsl
kabenein

| Tpaccsl

4 B3anmocedsb KOMNOHEHTOR CXEM

BCHHbLIC CBOMCTBA W METOJBI PADOTLI,
Habop Takux KOMMOHECHTOB JOJIKEH
ObITb MUHWUMAaJIbHO HEODXOAMMbBIM
18 peteHus DOJbLIMHCTBA peniac-
MbIX 3a/aM. ﬂDH CO3IdHHHN KOMITO-
HEHTOB  paccMmarpuBajach  3aaava
MPOEKTUPOBAHUS CHAOBBIX DJIEKTPH-

YECKHUX CXEM M BBIXOIHOW MOKYMEH-
TAlMK BHE 3aBUCHMMOCTH OT CTaHa1ap-
TOB. C'I'Elli.‘l‘c’l}}'l‘hi — 2TO I!'E'(’!DHLIHO,
9T0 yKe ohopMIICHHE BLIXOAHON 10-
KYMCHTAUHUM, 3HTO OTHOCHUTCH HC K
SUIPY [IpOrpaMmbl, a4 K €€ HacTpoi-
Kam, K MexaHusmam cosganus gopm
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4+ lNpepcraeneduwe 3Y B euae YO Ha cxeme v B TABNUUE

HATIONHEHNIO COOTBETCT-
Bylomnx 6a3 JaHHbIX.

OTHETOB M

Haneemcs, BCE CKazaHHOE HHXKE
[MOMOXKET MOAYYUThL HEKOTOPLIE CBelle-
HUST O NPUHIATAX aBTOMATHU3NUPOBAH-
HOT'O IlpOL‘E\"I'H poBaHMH '_J.IIL‘KTDH‘{CCKHX
CXEM M CHeNaTh NpaBMIbHBLIN BbIODOD
MporpaMmMHoOro IlpU,.'l_\"K'I'i'l JUTSL BALLIEero
NPENPUSITHSL.

PaMKH KYPHAILHOW ¢TaThi M0O3BO-
JA10T [')HCC MOTPETL TONBKO 611'30[1]:“)
KOMITOHEHTBI CXEM, MCKITIOUUB BTOPO-
CTENEHHBIC KOMIIOHEHTHI M KOMIIO-
HEHTHLI NMPpOCKTA [CXC\-II)T‘ JUCTLI CXEM,
JOHBI JIMCTOB W T.0.).

B npouecce onucanus mbl Oyiaem
JUISE HATIISLLHOCTH CCBUTATBCS HA CXEMY.
rie nokKasaHbLl '1'{16][!'”1[:[ KOMITOHEHTOB
W ux cpsi3n, AKeateiM hoHoM Bbiae/IeHa
CTPYKTYPA, OIUCHIBAIONIAS IEKTPUe-
CKOE YCTPOHMCTBO, TOJYOLIM JTHHUH
CBSH3H, 3CJEHBIM (h_\-"HKIlTr!l')I-Iil_-’I]JEII',I(‘
rpyrnbl. PO30OBBIM [BETOM 110Ka3aHBI
KOMITOHEHTBl CXeM, COAepKaliMecs Ha
JIMCTAX TIPUHLMNHAILHLIX cxem. Kom-
MOHEHTAM COOTBETCTBYET MX Ipaduyec-
Koe npeacTaieHme Ha  JHCTE
AutoCAD.

AnexTpuyHecKoe YCTpoOMCTBO

DACKTPUIECKOE YCTpoicTBO (DY) —
OAWH M3 TJaBHBIX KOMITOHCHTOB CXEM.
Ero CTrpykTypa [OCTATOUHO CJIOXKHA.
HEI!IDHMC[?, JUTH PHCOBOHMS DJICKTPH-
YeCKOM CXEMbl PA3HECCHHBIM CIHOCO-
OOM, KOTa OTACTLHLIE 2ACMEHTL DY
MOTYT ObITh PACTIOJIOKCHBI B PA3HBIX €
30HAX, Ii(!i'l'cblﬂﬁﬂ_l'lﬂl.'l) BBECTH KOMIIO-
HEHT "DIIEMEHT IEKTPUUECKOTO YCT-
poitctea” (cusizb 6). A urobn obecrie-
UMTH BO3MOXKHOCTDL CO3aHUS  CXeM,
KOTJ/Ia €11E HE ONPEIe/IEHbl THITOPA3ME-
phl YCTPOHCTB, HEOOXOAMMO ObIIO pas-
paboTaTh TAKOH KOMMOHEHT, Kak "Tu-
nopasmep verpoitetsa” (cpssh 4).

DY cyuecTByeT TONLKO B Tabauie
IMEKTPUUECKUX yeTpolicTB. B npun-
lLHIIH}.‘lJlbIIOH CXCMC OHOD MpeacTasicHo
CBOMMM 2JEMEHTAMM WIIM, TOUHEE, WX
YCIOBHO-IpahuiecKuMu 0003HaAYeHH -
amu (YTO).

DAY MOryT co3naBarees B Tabiuie
IMEKTPUYECKUX YCTPOHCTB NpoeKTa ¢
[PUCBOCHUEM TUIIOPA3MEPA VCTPOHCT-
Bd, B3ATOIO M3 0asnl ANEKTPHYECKHX
yerpolceTs npoekTta (bDY nmpoekrta) u
C HA3HAYCHHUEM 6}*K[3L’HT—E()-[I()Z.’.HI.II*EOH-
Horo obosHaueHuns no cxeme. llocne
ATOrO MOJAL30BATE/IL MOXKCET BCTABJHTE
ICMEHTBI YCTPOHCTBA B CXEMY TIPIMO
u3 Tabnuisr DY,
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Tunopasmep 2JIeKTpHUECKOTO
yeTpoicTBa

Tunopasmep 2J1eKTPHUECKOTO YCT-
poitctea — 310 DY, onucanHoe B Hase
INeKTpUYecknx yerpoicts  (bDY).
XpaHaTcs ero TeKeT W KO 3akasa,
/IEMEHTHBIN COCTAB, XaPAKTEPUCTHKH
BXOA0B/BLIXOIO0B, TEXHUUECKHE XapaK-
TEPUCTUKM, UEPTEXKM M CXEMbI [101-
KaoueHMi (casb 1), mnanHbie o rno-
CTABIIMKAX M T.JL

Hil CXECME KOMIIOHEHTOB Jiepad
YACTh CTPYKTYPLI 3JIEKTPHUYCCKOTO ye-
TPOMCTBA (OTHENeHHAs CBA3bIO 4) Kak
paz 1 onuckisaetr b2Y npoekra.

BaxHoe 3HaueHUE UMeeT CBOHCTRO
"Tun BDY". OHO NO3BOAAET YKA3ATH,
yeM SBJSICTCH [JaHHOE YCTPOHUCTBO —
pasbeMoM, KJIEMMHBIM OJOKOM, TMpo-
CTO YCTPOMCTBOM. DTO CBOMCTBO MC-
MoOJb3yeTcs TNporpaMMHbiM obecrieye-

HUEM JUIs1 3anycka crneunduyHbX
ATOPpHTMOB pklﬁ()'l'hl ¢ TakKMMH ¥YCT-
poitcTBamMHu.

Tunopasmep ycrpoicrsa BolOMpa-
ercsa B bOY u nepenaercs B BBY npo-
ekTa. Takoit noaxon obecrneunBaeT aB-
TOHOMHOCTH  IIpoeKTa o1  0asbl
EKTPHYCCKHMX YCTPOHCTB, Bbl MOKe-
TE€ MEPeJaBaTh TAKWE TIPOCKTHl BALIMM
napTHepam  Oe3  nepejadn  MojJHoi
bDY. (Ha cxeme KOMIOHEHTOB Mpeil-
CTaBIeHo TOJALKO bDY npoekra,)

DAeMeHT JJICKTPUYECKOro yerpoicrsa

DAEMEHT DICKTPHUYECKOTO YCTPOIi-
CTBA MpeacTapngerT DY Ha NpUHLIMIH-
anbhHoi cxeme (cBasbL H) 1 B TMNOpas3-
mepe DY (cpdass 2),
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4+ bBwbnuoteka snemexTor 3Y ans
CO30aHKA NMPMHLMNWANEHLIX CXem

B MnepBoM  ciayyae 5TO JICMCHTHI
DY, yKe BCTABJICHHBLIC B MPUHLIWIMU-
AIbHYIO CXEMY, BO BTOPOM — B0OOILE
BCE 9JEMEHTBl, KOTOpble WMETCs Y
verpoiiersa. CymMma MHOXECTB 9THX
Tabnui anemeHTor DY naer noJHyio
KApTUHY 3aneiicTroBaHus DY B cxeme,
MO3BOJSAET BBISIBUTL OMIMOKM (Hanpu-
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Mep, KacalolMecs A0CTAaTOMHOCTH U
NPABHILHOCTH COOTBETCTBHS KOHTAK-
TOB peJie) W NpaBUIbHO NPOCTABUTEL B
CXCME MapKHUpPOBKH KOHTAKTOR.

BDnemMeHTbl DY MOXKHO BCTABISTH B
MPUHIMTTHATBHYIO CXeMY JIBYMS ClO-
cobamu.

Eciu tunopasmepsl yeTpoiicTs Ha
MOMEHT pazpalOTKH CXEMbl HE OIlpe-
JleJleHbl (He ycTaHoBjeHa cBasb 4), To
NEMEHTBl MOXHO BCTABUTL M3 OMOIN-
OTCKH  VCJIOBHBLIX rpahuucckux odo-
anadeHuit (YT O). Dunement DY moxer
CYIICCTBOBATEL OTIAEIALHO OT JIEKTPH-
YECKOro YCTPOUCTBA [0 TOrO MOMEHTH,
KOI'JIA BBl IPUCBOMTE eMy 0003HAUeHHME.
B arom ciiyuae nporpamMmma uileT B tao-
guue DY CooTBETCTBYIONICE YCTPOMCT-
BO WM CO3/IACT HOBOE ¢ TAKUM 0003Ha-
YeHMEM (VCTaHaBIMBAeT CBA3L 6).
Ha onHom M3 moclienyiommx 3Tanos
paboThl MONAL30BATEb ONPEALseT TH-
[opa3Mepbl YCTPOIHCTB (yCTaHABIMBA-
er cssase 4) — B noabope TUIOpA3ME-
pa eMy MNomoralT (PYHKIMOHAIbHbIE
BO3MOXKHOCTH TporpaMmbl. O0o3Ha-
UECHMA BXOMOB/BLIXOAOB B MPUHLMTIH-
AJILHOI cxeMe OyayT 3aMeHCHbI aBTO-
MATHUECCKH.

Eciin KOHCTPYKTOP 3HACT THITOPa3-
Mepbl MPUMEHSEMbIX YCTPORCTE, TO OH
MOZKET 3apaHee ONpeaeinTh UX CIUCoK
B rabauie DY (cpasy yCTAHABIMBAIOT-
¢ ceaan 4). Tlocae 51010 MOXHO
BCTABAATL 2AeMeHTH DY B NpUHLIM-
MUATLHYIO CXEMY [PAMO M3 ITOH Tab-
autbl. ODo3HAYEeHHA SNIEMEHTOB M
BXONOB/BLIXONOB DY OyayT yCraHas-
JHUBATLCH ABTOMATHYCCKH B COOTBETCT-
BUM € 3apaHee co3ftaHubiM DY (cBsasu
6ui.

g moboro sapuanta paboThl
271eMEHTB DY M MApKHPOBKY KOHTAK-
TOB KejaTe/lbHO onpeneasats B bOY
MpY CO3MAHUK THIIOpasMepa YCTpPOii-
CTRA.

[Tonobuas TexHos0rng paboThl Ha-
KJIA[AbIBAET JOCTATOYHO XKECTKUE Tpe-
Oosanus k Oubnmorexke YIO. [lepen
HavyajioMm ucnoissopadust  ElectriCS
C/CIYET OIpeAe]nTh IepeueHb Me-
MOJAB3YEMBIX YCIOBHBIX 0D03HAYCHUIT
W TpuW  HEOOXOAMMOCTH paclIMpHUThL
WIKW TiepefenaTh MocTapageMylo Ouod-
nuoteky. Heobxoaumo obecneunts
LUEHTPAIM3OBAHHOE yiIpaBieHue O6ub-
JIMOTEKOM, MCKIIOYMB BO3MOKHOCTL
cozganms Hoebix YI'O oraenbHbIMM
MOAL30BATEISIMH (HA MX KOMIIBIOTEPaX
B OTACIBHBLIX KaTajlorax).

B GoasimmHceTBe cayuyaes YIO ane-
MeHTa DY MMeeT cTaTU4yHylo rpacuky

M HE MEHsIeTCs 0T M300paxeHus K
n300paxkennio, [pu 9TOM BeTpeuaoT-
ca YI'O, rpaduueckoe wusobpaxkeHue
KOTOPBIX MOXET ObITh PA3HBIM JAKC B
npeaeaax onHoit cxembl. Takme YIO
paspaboTYMKK  VCJIOBHO  HA3BIBAIOT
"muHamuyeckumu”, K HUM oTHOCHTCSH,
HATIPUMED, YCIOBHbIE 0DO3HAYEHMUS
MAKeTHLIX Tepektodarenei, pasbe-
MOB, KiemMmHuKOB, YI'O tuna "yep-
Hb snk” worgr. s hopmuposanns
anHaMmugecknx YO npumensiorcs
NOAKIIYaeMble CNEUHATHIHPOBAHHBLIC
nporpaMmubie Moayviau, Ilpu seraske
jieMeHTa DY B cxemy 3arnyckaeTcHd M-
anor g nocrpoennst YO, TMo okon-
YAHUM MOCTPOEHUS AMHAMHYCCKH NO-
crpoeHHoe  ¥T'O  paccemarpusaercs
NPOrpaMMHBIM - oDecneyeHueM  Kak
obwpiyHOe cranaaprHoe YI'O. Ecin Bam
I‘ICGGXO}JHMU CTPOHUTE JAMHAMMHMECKHE
YI'O, paspabotunku MOIYT CO31aTh
COOTBETCTBYIOLLMI 1TPOTrPAMMHBII MO-
IVib, KOTOPbIH Bbl NOAKIOUMTE K
ElectriCS.

Koumaxm (6x00/6b1x00)
ANCKMPUHECK020 YCmpolucmeaa

KomiioneHT "BXon/BbIXoa 9aeKT-
PHYCCKOTO YCTPOMCTBA" HPUHALICKHUT
IACMEHTY 2JEKTPUYECKOIO YCTPOHCTBA
(cesizn 3 1 7). BXoja/BbIXO4 B NPOEKTE
HO3BOJSET OMPEAC/IMTL JTMHUM CBI3H,
KOTOPbIE K HEMY NOAKIIOUEHLI (CBSI3H
8 1 9 yepes Tabnuiy CBA3eH).

MapknpoBKa BXOJ0B/BLIXOJOB B
npeaesax oaHOro YCTpolcTBa Beerjaa
JOJKHA ObITH YHUKalbHA., DTO YCNo-
Bue obecrieuupaeTesa NpH  CO3MAHNUN
yerpoiictsa B BDY,

KOHCTPYKTOP MOXET aKTUBHO YII-
papidaThL HaluuueM U 0Do3HAUEHHEM
MAPKMPOBKH BXOJOB/BBLIXOAOB B pas-
JIMYHBIX JIOKYMCHTAX TMPOEKTa, Haun-
Has ¢ NPUHUMIMANBHON CXeMbl U 3a-
KaHumBas orueramu. MoxHo BooDILE
OTKJIIOUNTE TTOIIEPAKKY OTOOpaKeHUs!
MApPKUPOBOK KOHTAKTOB, KaK 9TO 3a-
YACTYIO JeNlaeTcs, K IpUMEpY, B CTaH-
KOCTpOeHMH, Mau yrpasasts BUAHMO-
CThIO MAPKUPOBKHW B 3aBHCHMMOCTH OT
ee Hanmuuus Ha "KMBoM" anmnapare,
KaK 3T0 00BIMHO MPUHATO B JOKOMO-
THBOCTPOEHHH.

CocrasHoe yeTpoicTBo

CocraBHbie  yeTpoHCTBa  BCTpeva-
IOTCSI B MPAKTHKE [POSKTUPOBAHMS
aoctarouHo uacto. K npusmepy, ato
MOTYT GBITh 2MEKTPONPHBO/LL, ¥ KOTO-
PhIX ABUTATEbL WU IPUBOI MOCTABJISIOT-
Csl 10 OIHONH CTPOKE 3daKasa, OQHAKO
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UMEIOT pasHble OYKBEHHO-TIO3MLIMOH-
Hbie 0Go3Haveruns no cxeme, OBLIYHO
B 3d4Kd3 1onagaet ToJIbKO OCHOBHOE
YCTPOMCTBO, HO BXOMSLUME B €ro co-
CTAB YCTpoHCTBA Y4acTBYIOT B CXeMe
HAPAILY ¢ ApPYrUMH  YCTPOHCTBAMM,
ElectriCS mosposster 06bstBuTs 3Y CO-
CTABHBLIM M yKa3aTh, KAKHE yCTpoiceT-
Bd K HeMY OTHOCATCA. DTO MOKHO
CHEeNATEL Kak B MpoekTe, Tak u B BOY.

Pazsemubr

B kakoit-T1o Mepe K COCTABHBIM Y-
TPOHCTBAM MOXKHO OTHECTH PasbeMbl ¢
oTBeTHRIMM uacTaAMM. TIpn coznannm
pasbemMa OJHOM €ro MOJOBHHKE MOX-
HO HA3HAYUTE OTBETHYIO YACTh MWW
HECKOJILKO OTBETHBIX HacTei (s WX
BLIOOPA 110 KOHCTPYKTUBHEIM cooBpa-
KeHWsim), Do Tpebyeres Juis Mexa-
HU3MOB aBTOMATHYECKOIO oripeaesc-
HHS PAIBEMOB H JID&}BHJU:H{)}‘&
TPACCUPOBKU JIMHHUIT CBSI3H.

Nunun ceasn

Hunus casu (JIC) takxke 3a-
HUMAET BaXKHOE MECTO Cpein
KOMITOHEHTOB cxeMbl. OHa cyiie-
CTBYET TOALKO B TabAMLE JIMHMI
cBsisn. Ha nuerax Ke npuHimrnm-
abHOI cxembl JIC npeactasieHa
CHEUMATUINPOBAHHBIM  KOMIIO-
HEeHTOM "JIMHMS CBA3M JUCTA CXe-
Mbi" (cesish 17). Takoit nonxon
MO3BOJISET MOMAACPAKUBATL pacro-
JOKEHUWE JIMHUW CBSA3M HAa He-
CKOJIBKHMX JIMCTAX CXEMBI M CTPO-
HTh CCHLUIKM HA €€ NMPONOJKEHMS
Ha Apyrom auere cxemsl. [oapod-
HO 9TOT KOMIOHEHT Mbl paccMar-
puBathL He Gynem,

JC mMoxer CcoenuHATL He-
CKOJIBKO BXONOB/BhIXOAOB (CBs3n 9
u 8) — ara curyaumsi BCTpevyaercHd B
NPUHIMNHAILHEIX  CXEMAX, KOTOpHIC
paspaborunkn  ElectriCS  HaspiBatoT
"noruyeckumu”. ECIM Ke JTuHug CBA3K
Ha CXeMe COeNMHSIET 110 TPeOOBAHMUAM
Nob3oBaTeNe MAKCHMYM J1Ba  BXO-
1A/BEIXO/IA, TAKHE CXEMBl HA3bIBAIOTCS
"nonymonTakueivu”, B Jlormuecknx
exemax JIC cOOTBETCTBYIOT HECKOJILKO
MPOBONOB, B MOJYMOHTAKHBIX CXeMax —
CTPOTO 0AnH NpoBos (ceasb 1),

OJLHHM M3  BaXKHbIX [lklpiIMC'I'pOB
JIMHUM CBSI3K SIBJSICTCS TUI SJICKTPU-
YECKOH CBSI3M, KOTOPLIH aKTHBHO MC-
nojbiyercst  npu  (POPMUPOBAHUN
Tpacc,

Hag auHusgMu CBA3N MOXKET Bbi-
MOMHATLCSH MHOMXKECTBO  ClHELHaIU3N-
POBAHHBIX OMepatMit.

Ilposon

[Tposon sBageTesl COCTABHON vac-
THIO JIMHUKW CBA3M, a4 TOUHEE — ¢¢ pea-
nusaumeit, [lposon Beerna nmeer apa
KoHUA (cBg3m 1), MOXET UMeTh Map-
KY, €My MOXHO HA3HAYMTL JUIMHY M
APYIHeE rapaMerpor,

Haubonee MHTEPECHBIM SBISCTCS
BONPOC, KAK MPABUILHO PazbuTh Ju-
HUIO CBA3ZKH Ha nposona. s nosy-
MOHTAKHOH CXEMBbl 2TO [pocTeifas
onepanus, a BOT Id JOrHUECKON
ITUM  3aHMMAETCs OAWH W3  caMbiX
CHIOXKHEIX OJI0KOB NMPOrpaMMbl — Tpac-
cupoBiMK, OH ocyuecTsiseT pasdbus-
KY JUHMI CBHA3KM HA [POBOJA TaKUM
0bpazom, 4Todbl BBITOJAHUTL Hanbojee
YACTO BCTPEHAIOIMECs PEeLICHUs npo-
KJIAAKW Tpacc Mexay 0D0JoukaMu M
BHYTPM Hux. K npumepy, ecinm auHusd
CBA3M COCAMHACT HETBIPE YCTPOMCTBA,
PACHIONOKECHHBIC FIO OB HA JAByX Ha-
HEJSIX. TO TPACCHPOBIIMK HUKOTIA He

Haun6onee nHTEpecHbIM
ABNAETCA BOMPOC, Kak
npasunbHO pasbuTs Nn-
HUIO CBA3W Ha NpoBoAa.
[ns nonyMOHTaXXHOW cxe-
Mbl 3TO nNpocTenLlas one-
pauus, a BOT Ansa noruyec-
KOW aTUM 3aHUMaeTcs
OfIH U3 CambIX CIIOXHbIX
‘6I10KOB Mporpammbl —

caenaer ABa MpoBOAa MEXIy MaHess -
mu. Ilposon nukorna ne "yimer" ¢ na-
HEJIM MHMO KjaeMMHOTO Groka Wiu
pazbema, DTO TONBKO JBA NpUMepa 13
MHOKECTBA CUTYAUMI, KOTOpbIE yuu-
ThIBAIOTCS TIPU TPACCUPOBKE JTHHWI
cpasu. (Mo cyuiecTBy TPACCHPOBLIMK
3anonnger Tabiuily MpoBoOIOB W VeTa-
Harnusaer cesizn 11 n 10.)

Ha anropuTMbl TPACCHPOBKM MOX-
HO BIUATHL € MOMOLLIO CIEIHMAILHBIX
cpelcTs aas ee nepeHanpagnenms. K
[PUMEPY, Bbl MOXKETE 3alpeTuTh HIH
PaspeLiuTh CBA3M Mexay obomoukamu.
[Tpu 3anpeleHnM CBSI3U MEKIY TBYMSI
0DOA0KAMH
MBITATLES HAWTH OOXOAHBIE 1TYTH MPO-
KJQIKH TUHUM cBsa3u. Ecau Takue ny-
TH HE BYIyT HAWACHDL, TO MOJYHEHHbLIC

TPACCUPOBILMK  Oyier

B 3alpelieHHbLIX CBASIX Nposoaa Oy-
OYT TOMedeHbl  Kak  npobiemHbic,
C HuMHM pasroBop ocodblil — nocpel-
CTBOM YTHJIMTHI [IPOKJIAAKH TPaH3UT-
HBIX MPOBOIOB.

EcTh  BOIMOXHOCTL W PYYHOI
TPACCHPOBKN  OAHOH JHHHKH  CBASH,
MPUYEM, [0Ka Bbl HE OTMEHUTE py4-
HYIO TPOKJIALKY, BPYYHYIO MTPOJOXKEH-
Has CBsi3h He OyIeT 3aTparuBaThes ap-
TOMATHYECKOI TPACCUPOBKOIA,

[Tocne TpaccHpoBKH  TIPOBOILOB
MOMKHO 3aHATLCS ONpPEAE/IEHHEM Tpace
u KryTos (cesizu 12 u 13).

A i JIOTHYECKUX CXEM HAa 9TOM
STare pelaeTcd 3anava ornpeneneHus
KJIeMMHBIX B10KOB W pasbemos. B ca-
MOM [leJIe, Be/b JHULb K 3TOMY MOMEH-
TY OINPENeIMIOCH KOJIUICCTBO 3/EKT-
PUMECKHMX CBsI3eH MeXy MaHe siMu 1
IKahaMu, a TOABKO 10 9THUM TaHHLIM
MOXKHO HAKOHEH ONPeIeInTh, CKOIb-
KO KIeMM M paybeMoB noTpedyercst Ha

Kaxgoi nanenn. MoxHo Hauath

padoTy ¢ YTHAUTON OnpeneneHus

KJIEMMHBIX OJ0KOB MW PazbeMOB,

KOTOpas nospofisier 0e3 pasmelntie-

HUSL KJIEMM M Pa3beMOB B MPHH-

UMTIHAIBHOM CXEME BBECTM MX B

MpoeKT, noaodpars Heodxoaumoe

KOJIPUECTBO KJIeMM M "pazpesarth’

MMM MPOBOLA HA BLIXOAE € MaHe-

neit,

Kasanocn, Obl, Noab3oparelicid,
paboTalomnX ¢ NOJAYMOHTAKHON
CXEMO, Majao BOJHYET npolecc
TpaccupoBk. OHM  TIPUBLIKIH
Cpasy pMCOBATL CXEMY, cofepikKa-
LYK W KIeMMHbIe OJI0KH, 1 pashb-
eMbl, Takue MoNL30BaATeIN B OC-
HORHOM pa3spadarTbiBAIOT  CXEMBI
JUT TPOAYKLMM, KOTOpas [0JIro
NPOECKTUPYETCS] U JOJTO BHINYCKA-

ercst Oonbwmmu  cepuamu. [pouece
"rpascagumn’ TMHWIH CBI3K TPOYCXO-
IUT B TOJIOBE KOHCTPYKTOPA, ero 3aia-
Ya — CO3JaTh Cxemy, npubinKeHHo
MOKA3LIBAIONIYIO PACTIONOKEHUE YCT-
poiicTB Ha uzaeann, OnHAKO pelnTh
BCE JIETANIM PA3BOJAKW JIMHUI CBH3K
VIAAETCA He BCeraa: AdkKe B MOJYMOH-
TAKHBLIX CXeMax NOABIAKOTCH JIMHUKA
CB3M, coeMHIOLLIME BOIee 1BYX BXO-
NIOB/BLIXOJIOB YCTPOUCTB.

Takum mnonabzopare/siMm  GbU10  Obl
XOPOLO pelMTRECH CO30AThL CBOK CXE-
MYy cHauaia B JIOTHYECKOM BapuaHTe, a
33TEM, BOCTIONbB30BABIIMCEH BO3MOXKHO-
crami ElectriCS, cospapaTh npuBsbt-
Hyo "noaymoHTaxky". MBbl yBepeHbl,
YTO 9TOT TOAXOL YCKOPHT [pouece
MPOEKTUPOBAHUST B LIEJIOM,
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[Ipaman saexmpuneckasn ceasv

[Mpsimas sneKTpUYeCKas CBA3L BO3-
HUKAET NPU TPACCUPOBKE JNHUN CBA-
3M, KoTopas "paspesactcs’ pasbeMoM.
Paszpem yiobHee npeictasisits B BUIE
NBYX OTBETHBIX YACTEM, B 9TOM Cliyuae
MEMKIY MX CONPSUKEHHBIMM KOHTAKTA-
Mi 00pasyiorest "nuuiHue" nposona —
OHN OYIYT aBTOMATHYECKH MOMCUYCHBI
Kak MpsaMble 3JEeKTPHYECKHE CBS3H.
[Tpy HEODOXOAUMOCTH TIPAMBIE JICKT-
PHYECKUE CBA3M MOXKHO OINpPEIe/saTh
BPYUHYIO,

Takum oOpaszoMm, NpsaMbIE 31EKT-
PUMECKHE CBSI3H — HE BIOJHE KOMITO-
HEHT CXEMBL. 3TO TPOCTO OOBIMHBIN
NPoOBOA, WMEIONINK COOTBETCTRYIONTIN
npusHak. 1o aToMy npusHaky oH He
3AHOCHTCS B TADIWLY COCOMHEHMIT.

[mpn

LluHa — [0BOJIBHO MHTEPECHbL
KOMITOHEHT cxeMm. OHa cyuiecrsyer B
BHIE JIBYX KOMIOHEHTOR KaK CBOCOO-
pasHoe CKTPUUECKOE YCTPOHCTBO M
Kak auHus cpsizu. llpasoa, B Tabamue
9NEKTPUUECKHUX YCTPOUCTB HIMHA HMe-
eT cheuMalbHbIi MPU3HAK W MOKA3bI-
BAETCH MOL30BATENIO B APYIOM pasjie-
Je nporpammbl. A BoT B Tabnuue
AMHMN CBSSN OHA NPUCYTCTBYET.

OObBsICHSAETCSl BCE OMEHB  TTPOCTO.
[Iuna MoOXeT coeauHsiThL J10boe Ko-
AMMECTBO  KOHTAKTOB 3JICKTPHUCCKHX
VCTPOHCTB, HO W K HEH B CBOK Oue-
peib MOIYT ObITh HOACOCAMHEHBI JIpY-
rUE JIMHUW CBSI3M,

LUuHLl IpUMEHSIOTCS  TOJALKO B
MOJYMOHTRKHBIX CXeMaX. DTO CBA3AHO
C TEM, YTO B JIOPHYECKMX CXEMAax JiM-
HUsl CBA3H ONpenesieT codoil eamHbii
NOTEHIMAI, a YTO TOTAA AehaTh ¢ Noa-
KIMOYEHHBIMK K IUMHE [POBOAAMM,
KOTOPBIC M €CTh TOT XK€ MOTCHLMan?
L Bripodes, HUKTO HE Janpeiiaet no-
rmpoGoBaTe M Takoi BapuaHT paboThbl.

[Tepembruky

[To cyuiecTBy, MepeMbIMKH SIBJIA-
oTest AMHUSIMU cesisn. Korma tpebyer-
Csl NePEMKHYTh KOHTAKThI OJIHOTO YCT-
poiicTBa, 2T0  oTobpaxkaloT  Ha
NPUHUIUIHAILHON cXeMe, HO HE 3aj1a-
10T U1 9TOH cBi3K obosnavenue. [lo-
ITOMY TAKME MMePeMBIUKH paspaboTum-
KM HA3bIBAIOT "HEMMEHOBAHHBLIMK .

B ElectriCS paznuuaior asa Bujia
nepeMblYeK — HEMMEHORAHHBIE M aB-
TOMATHMECKY co3ganaembie, Ilepsbie
CO3IAIOTCS B TIPUHLMITHAILHON CcxXeMe
NoAL30BATENICM. A BOT BTOpPBIC CO3J1a-
10TCs) B 1TPOLIECCE TPACCUPOBKM JIMHUIA

CADmaster 32003
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CBA3M TP CBS3BIBAHUM HECKOJBKUX
KOHTAKTOB KIEMMHBIX GJ0KOB, €Ciu
BAPYT OOHapyXWTCH HENONyCTHMOe
KOJIMUECTBO TIPOBOMOB HA OJIHY KJIEM-
My W nposoja "pasbpaceiBaiotes” Ha
cocenHue Kiaemmbl. B oTanume or He-
MMEHOBAHHOW aBTOMATHYECKAsA Tepe-
MbIYKa MMEET 0DO3HAYEHWE, COOTRET-
CTBYIOLLLEE JIMHWUM CBA3M, K KOTOPOI
OHA TTPUHALICKNT,

[TepeMbIUKKY MCKITIOUAKOTCH 13 Tab-
JIMUBL COCAMHEHMI, OAHAKO [1PH Heob-
XOAUMOCTH  CHEUMANbHO IS HMX
MOXKHO CO3/aTh OTACABHBI OTYET, KO-
TOPbIH MOMOXKET MOACUUTATH HEoDXO-
AMMOE KOTHUYECTRO [¢PeMbIUeK.

i
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HakoHeuyHuK

Ha camom jiefie 9T0T KOMITOHEHT
cjiejloBano OBl Ha3BaTh Pas3aeIKOM
MPOBOAA MK crnocobOM 3aKperieHus
MPOBOJA HA KOHTAKTe yCTpoiicTsa.
Dro camblit Hacrosimit ysen. Ecau
HAKOHEUHHMKH [10CTATOUYHO CJA0KHBIE,
HEKOTOPHLIE TIPEANPUATUS BbLITVCKAKOT
YEPTEKM PasaesioK KOHUOB MPOBOJIOB,

Pasnenka npoBojoB MOXET onpe-
JACJIATRCS BPYUHYIO B TAOIMIIE MPOBO-
NOB (% KaANOTO KOnla npoBosa), a
MOKET ObITh OlpenejieHa B aBTOMATH-
YECKOM  PEXKMME € MCHOJb30BAHHEM
0a3bl HakoHeuHukos. [Mocnennee oco-

4  bBubnunoTeka HAKOHEYHWKOB MPOBOLOE
npoekTa

OeHHO KacaeTes moabopa HAKOHEYHM-
KOB U1 DY, MMEIOIIMX KOHCTPYKTH B-
HOE NCTIOJAHEHME KOHTAKTOB B BHAE
WIHICK WM pe3bO0BLIX OTBEPCTHII.

Ob6onouxa

[Ton obonoukoit noHumaercs He-
KOTOPas KOHCTPYKIMs, HA KOTOpOH
pacriojaraloTess  AJIeKTPUUECKHE  yeT-
poiicTBa (CBA3L 5). DTO MOXKET ObITh
naHelb, WKad, MyJasT yIpaBieHus M
T.J. O00JIOUKH MOTYT BKJIAABIBATLCH
apyr B apyra. Kak npaswio, B mkady
pacronaraloTes  HeCKONIbKO TaHesen.
Muorpa cxemy pastuBaloT Ha yCIoB-
HBIE 000IOUKM — ¢ TeM 4TOOBI Va00-
Hee Omno GopMuposath Tpaccesl. Tak.
HAMPUMEDP, TAKVIO LEIbHYIO KOHCT-
PYKIHMIO, KaK CaMOJIeT, MOKHO YCI0B-
HO pasduTs Ha obojouKKM THMA "Kpbl-
no  aesoe",  "Kpblio  npasoe”,
"hrosensxk” u T B takmx cayuasx
VPOBEHb BIOXKEHHOCTH 0B0J0UEK MO-
KET OBITH TOCTATOYHO TITYOOKHM.

O00NM0UKY MOKHO OMPENe/nTh Kak
"KoHeuHyw" — 310 Tpebyercs s aji-
FOPUTMa ABTOMATHUYECKOTO OIpeiesie-
HUst Tpacc. BHYTpH KoHeuHbIX 0boso-
YEK TpACChl CO3aBaThCA He OyayT.
CkaxeM, Bbl TIPOEKTHpYETE MW3feue,
SNTKTPOOOOPYAOBAHNE KOTOPOTO pac-
MOJOKEHO B HECKOJILKMX 1IKadax, a B
KaXI0M Kady pacnoiokeHo He-
CKOJIBKO maHeneil. 3audactyio Tpacchl
BHYTPH kadha onpenears He Tpeby-
eTCs, OMHAKO TPACCHl MeXay Likada-
MU HeoDX0AUMO onpeaeints, Yrodv!
Tpacchl He CO3[ABAIUCL BHYTPHU LIKA-
(hOB, N10CTATOMHO OOBABHTL LIKADDI
KOHeYHBIMK obonoukami. Ecim co-
30aTh TPACCHl BHYTPH IKada Bee ke
noTpedbyeres, 910 MOXKHO [pojearh
BPYUHYIO.

CywiectByer OIMH TUIT 0BOJIOUKH,
KOTOpbiK paspaborankn ElectriCs sui-
HYXKIEHbI ObLIM  JIOBABUTE 1151 V100~
cTBa paboThl ¢ OTACALHO CTOAUIMMH
yerpoiersamMu, Ecnn B pawem wsne-
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JIMKM €CTh OTAENBLHO CTOSILIEE YCTPOit-
CTBO (HATIPUMEP, 3JIEKTPOIABUTATEINb),
TO /s KOPPEeKTHOW pabdoTel npo-
IPAMMHOIO OBECHEUeHUs Ero CaeayeT
NOMECTUTL B 000A0UKY THITA "OTAC/b-
HO cTosiee yerpoiierso”. B otom ciy-
yae 0003HAYEHHE TAKOI 000J0UKH OY-
IeT  3aMEHEeHO Ha  oDo3HaveHue
PABMELIEHHOTO B HEM JIEKTPUUIECKOTO
YCTPOMCTBA, a4 TPACChl DYAYT CUNTAThL-
Csl Kak a4 oObIMHONH 000JI0YKH.

PyHKUMOHANBHAA rpynna

[Moa (GyHKUHOHAIBHONR TPyINOi
(PI')  noHMMalOTCd  OAMHAKOBLIE
CXEMHBIE pELIEHNH, KOTOPLIE MOBTO-
PHIOTCH HA NPUHIMIWAIBHON cxeme
HECKOJILKO pa3. 3aka3d TakuX CXeM-
HBIX PELICHWI B MEPCUHE 9ICMCHTOB
paspemiaeTcsa  gelath B paszjaehe
"(hyHKUMOHAABHAS rpynna’, Korjaa
YKA3BIBACTCH KOJMUYECTBO (DYHKUMO-
HAILHBIX FPYIT M KOJNUYECTBO yCT-
pPOHCTE B OAHOH (DYHKLUMOHMILHON
rpyrre.

ObosHaueHusa DY paores B npene-
nax @I, a obosHaueHUs CBsA3cH — B
npejesax Beero rnpoexkra B uesom. Tu-
1opasMepbl  YCTPOWCTB, BXOISLIMX B
OAHY (DYHKUMOHAJIBHYIO TPYIIY, TOXE
00513aTe/ILHO JOJIKHBL ObITH OAMHAKO-
BbIMH. EC/AW nonsitarses  M3MEHWTD
Tunopasmep Y, Oyaer npouspseicHa
3aMEHa  THTIOPA3sMePOB  aHAJIOTHYHBIX
yerpoiers jganHoit A,

[Mpu coznanun @I cuauana cosna-
eTcsl onpeneieHue (PYHKUMOHAILHON
TPyInB {110 cymiectsy Gaok AutoCAD)
M TOJILKO 3aTeM OHa Tpedyemoe Kosiu-
YECTBO pas BCTABJISIETCS B CXEMY.

Ha npennpusitusix nousitue (pyHk-
HMOHAIBHOM TPYIIbLl 3a4acTyio pac-

ML X (ML P e A | sEM ek LAty B2

Illi’[pHIOT1 MOHUMas 1o/ H(:I:’i[1 K TIpH-
MEpY. OTAEJIbHbBIE YCTPOUCTRA MM Jla-
Ke OTHeAbHBIE JUCTHI cXeM (4TOObI
MOKHO ObLIO MCHONB30BATH OIMHAKO-
BLIC CXCMOTEXHMYECKHE pelueHus).
ElectriCS rakue "pactmpenus” no or-
HOLIEHUIO K (DYHKLMOHAIBLHON rpynie
He TIOAAEpPXKUBAET, a Mnpennaraer s
MOJOOHBIX 3a1a4 CBOW METOMbl pele-
Husi. K npuMepy, MOXHO MCMONB30-
BATh TAKONH MHCTPYMEHT, Kak 6ubiano-
TEKa (PPArMEHTOB CXEM.

Crenyer 3aMeTuTb, 4T0 (PYHKUMO-
HaabHasg rpynna B ElectriCS — B oc-
HOBHOM AaHb CTAHIAPTY: ITOT HHCTPY-
MECHT CKOPEe BCEIO MpeiyeMaTpuBaics
JUIS YITPOLICHUSE COZMAHMS CXeM, YTO
NPy YPOBHE aBTOMaTH3alMK paboThl
co cxemamu B ElectriCS HeakTyaabHO.

Kabens
Komnonenr "Kabenws" pponur B
3a0JIVKIAEHME MHOTHX  [OJIB30BATE -

neit. [leno B oM, uToO, Ccyas 1o onu-
canuio B pasmesne "llposon”, kadens
MOKET TOAYYHThCS TOJBKO [Mocie
TPACCHPOBKK NMpoBoaoB. OMHAKO MBI
He 3abbIBaEM M O TeX MoJb30BATENSX,
KOTOpBIE PabOTAIT € TNMOJYMOHTIAXK-
HBIMHM CXEMaMM: UM yaoOHee co3ia-
BATHL Kabesiu MnpsMo B NPUHINIHAb-
HOW cxeme,

DTOT KOMIOHCHT ONUCLIBACTCH B
Tabumie Tunopasmepon kabens. Yka-
3BIBACTCS KOJIMYECTBO KM Kabens, a
TAKkKe ero reoMeTpHYecKHe Xapakre-
PHCTHKH M TCKCT 3akasa.

py cosnannn kabens nonvsosa-
Tellb 3aJIaeT ero 0003HAUEHUE, VKA3bI-
BAET, KAKHe JIMHUU CBA3U B HETO BXO-
asaT (cssask 18), n onpenensier ero
TUnopasmep (cnssb 20),
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4 WHCprMEHT AnA onpefenedHva Tpacc U TPACCMPOBKKW NPOBOOOE

[Tpu Tpaccuposke kabein Beeria
OyayT nonagarh B OTACABHYIO Tpaccy.
B rabnunubl coenmMueHnit oHKn ronaia-
10T OTJEJBHBIM CTIMCKOM B KOHIIE Tab-
bl Tlpr HEOBXOAMMOCTH  MOKHO
Opi‘aHM'jOB'd']‘IJ CO31aHMe OTACIALHOIO
oTueta 1o kadeasiM — nubo uepes Tab-
auuy  kabeneit, anbo uepes tabauuy
Tpacc.

B noruueckux cxemax kKadenan ne-
MOAB3YETCS PEAKO: TOABKO JUIS TEX JIM-
HHI CBS3M, KOTOPBLIC COCAMHSIOT HE
OoJiee  ABYX BXOLOB/BBLIXOAOB (9TO
OOBLIMHO  BCTPEUACTCH BO  BHYTpHITA-
HEJLHBIX CcBA3sX). EC/iM BOSHUKIA He-
OBXOANMOCTL  0OBLIBUTL  Kabeian Bo
BHCUIHWX CBI3MX, Jy4llie CO3[aTh OT-
NeNibHbIe TPacchl LTS MPOBOAOB 3THX
kKabeneit w 0DO3HAYWMTL ITH  TPACCHI
Kak kabenn.

Mousitne "kabenn" B ElectriCS
MOMKHO TPAKTOBATL PACILIHPUTENBLHO.
[To cywiecrpy, kabenb npeacrasiser
coDOH MMEHOBAHHYIO TPYIY JIHHHH
cnst3n (cmsasb  18), KoTOpOH MOXKHO
3amaTh  OMpEAeJcHHBIE — CBOMCTBA
(cra3b 20). Y wHac ecth nosb3oBaTenu,
KOTOPKIC MCIONB3VIOT Kabesln Juis op-
raHuszaimmn  padoTel, K NpPUMEpPY, co
CKPYTKAMU 1IpoBoaos. B aroM ciyuae
MPUACTCS MUPHUTLCSH € Tem, YTo Kabe-
AW MUMEIOT obo3HaueHue: 9TO 00s3a-
TeAbHOe TpeboBaHue, a CKPYTKH 3aua-
cryio Her. OQuHako Her npobiem He
BLIBOAWTL 9TO 0003HAUeHUE B JIOKY-
MEHTALMIO TIpH  (opMUpPOBAHUKN  Kak
CXeMBI, TAK M oTveTa. Takoil nomgxon K
pabore co ckpyrkamu yaoder, Koria
KOHCTPYKTMBHO CKPYTKH BLITOJHAIOT-
C$1 10 MOHTAKA M3 110 OTACILHON
nokyMeHTauuu. 1o cyuiecTsy, B 3TOM
CAVYAe CKPYTKM BBIMYCKAOTCH BHYTPH
NMPCeANPUATHS Kak OTACABHBLIC U3OCTHA
10 BHYTPU3ABOJACKMM TEXHHYECKHM
TpeboBaHMSM.

Ecam Ke CKpYTKY BBITIOJIHSIOT He-
MOCPEACTBEHHO [1PH MOHTAXE M3/Ie-
JIMSE, MOJKHO BOCITOJIL30BATHCH KOMITO=
HenToMm "CkrpyTka”.

CkpyTKH

r.‘)TOT KOMIOHCHT AOCTATOYHO
npocr. Tlojas3osareib yKasblBaeT 1mpo-
BOAA., KOTOPbIE HEODXOAUMO CKPYTUTH,
M B KauecTse CBODOAHOIO TEKCTa B
NpUMEUaHUKd K [epBOMY [POBOLY
CKPYTKM BBOJAMT HEOOXOAMMBIE KOM-
MCHTAPUH /T8 MOHTAKHHKOB. [TpoBo-
714, pa3MelleHHbIe B CKPYTKE, MOmana-
IOT B OTYCT pPSIOM (HE3aBUCHMO OT
NPUHSTOrO [OPS/Ka COPTUPOBAHUS B
Tabauue coelMHEHMI).
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Tpacca

Komnonent "Tpacca” npeacrapis-
eT coDOH KOHCTPYKTMBHO OopMIleH-
HbIIT MYYOK [IPOBOILOB, [1POXOALINIA
CTPOTO MCHKIY ABYMS 0BONOUKAMU,

O TPACCUPOBKE JTMHUI CBSAZHM MHO-
ro rosopwiock Boie. Ho no tex nop
MOKA MOJBL30BATENb HE CO3ai Tpaccy
OKOHYATCINLHO, pedub MoOrma WIATH
TONBKO O [IPEIBAPUTEIBHON Tpacce.
CKaKeM, MEX/I1Y JABYMS [aHelsMu
MPOXOASAT NPOBOAA, M3BECTHBLI MX KO-
JIMYECTBO M KOHKPETHBIC XapakTepuc-
THKM, HO (hopMHpoBaThL Tpaccy ObiBa-
eT npocto He HykHO. OpHako npwu
Npokiaike npoBoaoB MCxKAY JIBYMHA
wkadamu Tpaccy coznath HeoOXoaW-
MO: MPOJOXUTE TIPOBOAA, HATIPUMED,
B METAUIM3UPOBAHHOM pykase. B
ATOM CIIYHAe B CONPOBOANTEILHON 10~
KYMEHTAUR) NOHAROOWTCs  yKazalh
0003HAUCHWE 3TOWH TPACCHI, B YeM OHd
MPoOJIOKEHa ¢ T.1.

Tax kak Bce npoBoaa Tpacchl nepen
€¢ CO3OaHMemM YKE M3IBCCTHBI, TIpO-
rpaMmMHoe  obecrieveHue  crnocodHo
c(hopMHUPOBATL TPACCHl ABTOMATUUYECKH
(cBsi3b 13), OPUMEHTUPYICE HA KOHEY-
Hbl¢ 000J0UKH (0 HUX CKA3aHO BbILLE)
W TUNBL 20ekTpudeckux cpsseil. Tlo-
cnejgHee Tpebyercs AN pasiaeneHus B
pasHble TPacchl CWJIOBLIX MPOBOAOB M
MPOBOAOB Lenei yrpapieHns, OroH-
qaTeNbHOE pellakTHpOBaHWE M co3a-
HUE TPACC BBITTOMHSIOT BPYHHYIO.

O0Go3HAYEHHE TPACC OCYILIECTBIIS-
ETCH BPYUHYIO WM B aBTOMATHHECKOM
PEIKITME,

Hryr

Beex npobsieM  KOHCTPYKTHBHOTO
peLeHns crsseil Tpacca He cHumaet. B
noustusax ElectriCS oHa Beerna npoxo-
JIUT CTPOrO Mexkay asyx obonouek. [lo
CBOMM CBOUCTBAM XKI'VT BO MHOTOM T110-
A00EH Tpacce — 3a MCKITIOYEHHUEM TOTO,
YTO MOKCT COCAMHATL Coboi noboe
KOJIMYECTBO 000I0UEeK M 9IeKTpUYIeC-
Kux yerpoiiers, DopMupyercs  KryT
MPOCTBIM A0GaBICHUEM B HEro Heobxo-
IMMBIX  TIpoBojsos (cBass 12). [lanee
eMy 3ajiatoTes 0B03HAYEHUE W JApYTHe
CBOMCTBA.

MopmMupoBarh KIyThl ABTOMATHUEC-
KM — 3alaya cIoKHas, ee Jydllue pe-
WarTh 1S KOHKPETHBIX YCIOBUM npo-
W3BOACTBA. TeM He MEeHEee CyLIeCTBYIOT
crocoObl ABTOMATH3NPOBATL 3TOT MPO-
Lecce st obimx cayvdaes. bein Breae-
Hbl MOHATHSI [POCTBIX M COCTABHBIX
Kryros. o npocTbIMK KIyraMu 11o-
HUMAIOT TC U3 HHUX, KOTOPbIE COEAMHSI-
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nporpaMmmHoe | obecne4eHne

0T He Dosiee ABYX yeTpoicTB. Buibpan
000J0UKY, KOHCTPYKTOP 3anyckaer
YTUAUTY (DOPMUPOBAHUA KIYTOB, a 3a-
TeM 0OBEAMHACT MOAYYEHHBIE TTPOCTRIC
AIYThl B cocTaBhbie. [1pn 9T0M oH MoO-
AKET OCTABUTL [TPOCTBIE KIYThI AIs pas-
MEILEHHA UX B OTYET, 4 MOXKET NpocTo
nepebpocHTh NMpoBoaa M3 MPOCThIX
AKTYTOB B COCTABHBIE W YAAJIUTL CTaB-
[IUE HEHYKHBIMU MPOCTLIC JKIYThI.

MepexkpecTHan cchinka

[lepekpecTHan cecblikKa — BCHOMO-
rate/ibHbI 00bekT ElectriCs, B 3anauy
KOTOPOI0 BXOAHT ChOPMUPOBATL T1e-
pevcHb KOHTAKTOB peje (miM — B 3a-
BUCUMOCTH OT HACTPOUKN — M JIPYIHX
VCTPOUCTB) TPU Pa3HECCHHOM ¢roco-
Oe hopmupoBanus cxembl. [Mockonnky
B rpouecce paboTbl €O CXEMON [10JIb-
JOBATENE MOXET HEePEMENIATL BIeMEH -
Tel DY, BCTABAATL HOBBIE JIMCTHI CXEM
M T.., 3TOT OG'!)CK'I' Beeriaa CTpeMuTcs
ABTOMATHYECKH ODHOBHTHLCS.

He yaepxych 3aMeTHTh, UTO fepe-
KpecTHas cebUlka TpebyeTes ToNbKO
s "OVMAKHOK" JOKYMEHTAIIMM, Tak
Kak pasOpocaHHBIe MO JIUCTaM Bie-
MeHTLl DY ropazno GuicTpee McKaTh ¢
MOMOLLUBIO WHCTPYMEHTOB HaBUTalum
MO Ccxeme.

Cxema nopaKnoYyeHus
SNeKTpMYecKoro ycTpoucrea
DTOT KOMITOHEHT 3aKperuiseTcs 3a
KUKABIM JEKTPHUYCCKUM YCTPOHCTBOM
g Gase DY. Yuureisas, 4To cxema 1oj-
KioUeHnst Y MOXeT BoliTOAHATHCH
IUT5 OJIHOIO VCTPOMCTBA B HECKOJBKHX
B'clI")HLIH'I"dX. MOXKHO CO30aTh 10 ACCHATH
TAKMX CXEM,
[TpeayeMoTpeHo
CXEMBI  TMOAKTIQUEHHS ¢
CHEUHANLHBIX  TIPOrPaMM.
08 KINeMMHBIX OJ0KOB M

(Gopmuposanue
MOMOLLBIO
CraxeM,
pasLeMOB

uacTo (GOPMUPYIOT CXeMbI MONKITIOME-
Huit B Buae Tabauu. B sTom cayudae
CO3/1aBaTL CXeMy rojakioueHus s bDY
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4 XpaHenue B Gaze JY vepTexel pasHbIx
BUOOB 3Y W Cxem NOAKNIOYeHs

KpalHe HEeBBITOAHO W TPYIAOEMKO —
I TAKMX YCTPOHCTB HAMHOIO Y106-
Hee (HopPMUPOBATL CXeMbl TOAKIIOUE-
HUH ¢ MOMOLIBIO [PEAVCMOTPEHHO
JUIS 9TOTO NPOrpaMMbl.

Takue nporpaMMpel MOTYT B JIOCTA-
TOYHO WIUPOKUX [Ipeaeiax HacTpam-
BATLCS NOJIb30BATE/ASMMU, a Kpome
TOro paspadoruukn ElectriCS paspa-
OATBIBAIOT UX 110 JKA3y.

[Tpu (opMupoBaHmMmn cxXeMbl 11071~
KJIOUYEH WS BRIYMCISIOTCS aapeca 1nojm-
KIOUYCHWH,

Aspec moIKTIOuEHNS

"Ajnipec noakaoueHus" Mo cyiect-
BY SIBJSIETCH JAUHAMMUECKMM KOMIO-
HeHToM. Kak TakoBoi OH He cyuiect-
BYCT B BUAE 3anuMced B tabiamuax wiu
B KAKOM-JMBO IpYrom Buje, 4 IuHa-
MIUECCKH  (POpMUPYCTCS B NPOLECee
BBIMUCIIEHUSA AIPECOR MOAKIIOMEHHS,

Korpa aapec noagmoueHus “nona-
naetr”" B cxemy MOJKIIOUEHMsI, OH CTa-
HOBMTCS CaMOil OOBIKHOBEHHOW TeKC-
TOBOI  CTPOKOI, KoTopas Kak
MaKCHMMYM "3HaeT” 0 TOM KOHTAKTE ye-
TPOHCTBA, K KOTOPOMY OHA OTHOCHTCSL.
DTO CBAIAHO C TEM, YTO CXeMa I0j-
KAOUEHUH WK COCAMHEHWN ABAAETCS
AWML cBOCOOpa3HbIM  rpathuucckum
otyerom u He Oonee Toro. Ecam, k
NPUMEpPY, BHECTH M3MEHEHMS B MPUH-
UMITHAIBHYIO CXeMY Wiau B Tabauiibl
ElectriCS, oTH M3MeHEHUs CKaxyrTes
HAa BeceM npoexre. MameHeHus Ke B
CXeMe  MOAKIIOUEHWI/coeMHeHnit K
TAKOMY  pe3yiabTary H¢ [pHBEAyT:
ElectriCS mossonser ToabKo CTPOMHTL
TAKMe CXEeMbl, HO He obecneunBaer
o0parHyio CBA3b OT HUX HAa JaHHbIE
MPOeKTA.

Ajipeca MoAKIIoUeH i MOXHO (hop-
MHUPOBATL HE TOJBLKO B CXeMax coeiun-
HEHWIT, HO W B oTderax. Takoi noaxon
HauboOIee HACTO HUCHONBL3YIOT 3apyOeK-
HBIC (DUPMBI, OTKA3BIBAACH OT CO3AAHMSI
CXEM TOAKJIIOUEHUN MIIM COCAMHEHUIA,
A hopmupyst TabIMIL NOIKTIOUEHNI],

B cuenyioniem Homepe KypHaia
MBI TTPOIOJIKUM PACCKAS 0 TEXHOIOIM-
sx ElectriCS u paceMoTpuMm CTPYKTYpY
cuCTeM  0D03HAYEHMIH KOMITOHEHTOB
CXCMBI.

Baaoumup Tpywun,

E-mail: tvm@rozmisel.ru

Internet: http://www.rozmisel,ru

[lo sonpocam npuoidpemenus
npoepammuot EleciriCS odpawamuca:
Tea.: (095) 913-2222

E-mail; tretiakov@csofi.ru




