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KoMmnbloTep co3aaeT aNneKTpocxemsl

[Tepen pazpaboTunkaMn pagno3IeKTPOHHBIX YCTPOICTB W anmnapaToB 4acTo BO3HHKA-
€T HeOOXOJHMOCTh CO3TaHHS BBICOKOKAYECTBEHHBIX UePTEKEH HITH PHCYHKOB MPHHITH-
MHAJTBHBIX ANEKTPHYECKHX CXeM, KOTOPbIe MOKHO OBUTO OBl HamedaTaTh THMOTpadCKHM
crnoco0oM B KHWT'e WIH XKypHajie. JIns 9THX mesiell MCMONB3YIOTeS crielraabHble Mpo-
rpaMMbl — PeIaKTOPbl CXeM, HO 3TH MPOTpaMMbl 3a4acTyiO He MOTYT YAOBIETBOPHTH
TpeOOBaTEILHOTO Pa3paboTYHKA.

Prcynkn cxem MOXHO co3fmaBaTh TpH  ToMomn mporpammM  EWB 512w
Multisim 2001, xoTopble onmicaHbl B MpeAbIAyIeii riiaBe. Ho 3TH MporpaMMBbl BBITIONTHS-
IOT CXeMBl B aMEPHKAHCKOM CTaHIapTe H He TIOAIePKHBAIOT pyccKkri andarnT. Menosms-
30BaTh CO3JAAHHBIE B ITHX MPOrPaMMax CXEMbI B JIyUIlleM cIy4Yae MOKHO TOJBKO TS pac-
MeyvaTKH Ha TIpUHTepe.

ITporpamma CircuitMaker 6.0 dwpmer MicroCode Engineering (www.microcode. com),
Ha MO B3MVISII, HAWIYYIIMM O0pa3oM TIOAXOOUT Ajsi 0003HAUYSHHBIX Bhille Leslel. OOHO U3
caMblX 3HAYNUTENILHBIX JOCTOWHCTB 3TOH MPOTpaMMBbl IS POCCHICKOTO YeNloBeKa 3aKiltoyva-
ercsl B TOM, 9TO TIporpaMma OTIHYHO padoTaeT ¢ pycckuMm andasutom. Kpome Toro, ¢ mo-
MOILIBEO 3TOH MPOTrpaMMbl MOKHO CO3AaBaTh OUEHb KOMIMAaKTHBIE MPUHLIMTTHAIBHBIS CXEMBI, a
3aTeM COXPaHsTh 3TH CXeMbl WIH B popMaTe ¢ paciipeHreM BMP (Kak pacTp) WM B dopma-
Te ¢ pacipenrieM WME (Kak MeTadaiiiasr Windows).

Kpome Toro, mporpamMma XopoIo BBITIONHAET TPOBEPKY paboTOCTOCOOHOCTH CO3/1aH-
HbIX cxeM. Ha puc. 9.1 B kauecTBe npuMepa MoKazaHO TiIaBHOe pabovyee OKHO TIpOrpam-
MBI TIpH TIPOBEpKe padoTOCMOCOOHOCTH CXeMbl MYJIFTHBHOpaTOpa Ha IBYX TPaH3MCTOPaXx.

ITporpamma comepHT OOMIHpHYO OHOTHOTEKY MoJesel TPOMBIIIIEHHBIX H3ATH

AIIEKTPOHHBIX KOMIMOHEHTOB € BO3MOXHOCTBEO OTIEPATHBHOTO MPOCMOTPA WX OCHOBHBIX

XapaKTePHCTHK (HATpPUMep, TPAaH3HCTOpa — 3TO THIT KOPITYCa, MaKCHMAIBFHOE HarpsKe-

HHe, TOK, YacToTa, (PHpMa-H3roTOBUTEND | Ap.).

TToBTOpHM elile pa3 0COGEHHOCTH 3TOMH TIPOTPaMMBI.

e [lporpamMma TO3BOJSET MOCTATOYHO OTIEPATHBHO TMOATOTABIMBATE AIEKTPHUECKHE
CXEeMBbI aHAJIOTOBBIX, LIH(PPOBBIX HITH CMEIIAHHBIX aHATIOTOBO-LIH(POBBIX YCTPOHCTB.

o [IpoBOANTH MOAETHPOBAHHE STHX CXEM C MOJYYEHHEM PE3YJILTATOB B BHIE OCIIAILIO-
TpamMM CHTHIOB W TpadHKOB YaCTOTHBIX XapaKTEPHCTHK, BO3MOKHO MOJTydeHHE TOY-
HBIX OTCYETOB C MOMOIIBIO BEPTHKATBHBIX H TOPH3OHTATBHBIX BU3HPHBIX JTHHH.

e Tlo3momser KOHTPOJHPOBATH PEXKUMBI IOCTOAHHOTO U MEPEMEHHOT'O TOKOB B BBI6paH-
HBIX TOYKaX CXEMBI.

e HHTepecHO# 0COGEHHOCTBIO MPOTPAMMBI SBIISETCS HAJTHUYHEe aHMMAIIMOHHBIX KOMTIO-
HEHTOB (3aMyCK PaKeThl, CTAPT aBTOMOOHICH), MPH3BAHHBIX HMHTHPOBATh KOHEYHBIH
pe3yabTaT paboThl CXEMBI.

e HHTerpupyercs ¢ mporpamMMoil pa3paboTKH medaTHeIX Tmat TraxMaker.
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Puc. 9.1. Pabouee okHo nporpammel Circuit Maker 6.0

TIporpamMmMa WMEET KOMMEPUECKYIO W CTYIAEHYeCKYIO BepcHr. CTymeHdYeckas BEpPCHs
MPaKTHYECKH HE OTIIHYAETCS OT MPOQPECCHOHATBHOM, CKavaTh €€ MOKHO ¢ YKa3aHHOTO
BBILIIE caiTa.

Urob6b1 yOenuTh Bac B xopoileidi paboTocmocoOHOCTH CTyIAeHYeCKOH BepcHH TIpo-
rpaMmbl, Ha pHc. 9.2 MPHBOAWTCA TIaBHOE pabovee OKHO 3TOM MPOrpaMMbl, B KOTOPOM
BBITIOTHAETCS MOJIeTUpOBaHWe paboThl MojieMa TiHTla modem?22, omicadHe 3TOTO MoAeMa
MOKHO HalTH B KHHUTe « KoMTIBIOTEp Ha TOOUTENCKOM pagrocTaHIinmy [1].
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Puc. 9.2. Paboyee OKHO CTyAeHYECKOW BEPCUMUN MPOrpamMmbi
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Cpasuute prc. 9.1 ¢ puc. 9.2 u Bbl yOeauTeCh, YTO BCE MyHKTHI MEHIO (KPOME MyHKTa
Macros B Bepcun 6.0) 1 KOMaHOHbIe KHOMKM B pabodyMX OKHaxX ONHOW W OpyroM mpo-
TpamMMbl COBMAaIatoT.

Kak mokazast ombIT, MOIETHPOBaHHE Pa0OTHI CXeM Pa3THYHBIX PaHOYCTPOHCTB ¢ Mo-
motplo mporpammel EWB 5.12 ocBanBaercs Gwictpee, dem ¢ mporpammoii Circuit-
Maker 6.0. TTocnennsist U3 3THX MporpaMM He OyAeT BBITIONHITH MpoLece MOASIHPOBa-
HHS JI0 T€X TOp, TIOKa B cXxeMe OYIyT HAXOMHThCA XOTd Obl Masieiiinie ommHOKA HITH He-
TOYHOCTH, B TO BpeMs kak EWB 5.12 Ha TakHe HETOYHOCTH MPOCTO He 00pallaeT BHUMa-
Hus. [loxosxke, uto paspaboruwkn mporpaMMbl EWB 5.12 cunratot, 9T0 Meskie oTITMOKH
WIIM HeTOYHOCTH TIOUTH Beera MOXKHO OOHapYKHUTh MO MOKa3aHWIM 3a1eHCTBOBAHHBIX B
mporiecce MOAETHPOBAHHS H3MEPHTETBHBIX MPHOOPOB.

B T0 e Bpems cxembl paguoyCTpOHCTB, BHITIONHEHHBIE ¢ IOMOLIBIO Tiporpammbl Cir-
cuitMaker 6.0, odeHb XOpOIIO CMOTPSTCS U MOTYT OBITH BBITIOJIHEHBI B COOTBETCTBHH C
OTEYECTBEHHBIMH cTaHAapTamMH. [IpH 3TOM cXeMBbl MOTYT OBITH SKCTTOPTHPOBAHBI THOO B
BMP-(haiin gopmarta pactpoBoil Tpadwukw, auO0 B Metadain Windows-popmarta WMF,
Mertadaiin ymoOHO HCTTOMB30BATE IS CO3AAHHS KaUeCTBEHHBIX CXeM, MPUTOAHBIX IS HX
nevaTH THIoTpadekiM cmocodoMm.

CTpyktypa okHa un cuctema meHro CircuitMaker

Ha pwc. 9.3 nokazano tiaBHoe pabodee okHo mporpamMmbl CircuitMaker Student. B
caMoM Bepxy, kak o0brvHO Ams Windows-TipiiioskeHHi, pacnonaraercs WHPOPMAIHOH-
Has CTPOKa C Ha3BaHWEM MPOTPaMMbl W TIOJIe TJIIABHOTO MeHr. Hike HaxomuTes mose
KOMaHZIHBIX KHOTIOK, KaXkKas W3 KOTOPBHIX cHaO)keHa BCTUIBIBAIOLIeH TOACKa3KOM, TTOSIB-
AstorIelcs B BepXHel WH(POPMAaLHOHHON CTpOKe TIPH YCTaHOBKe Kypcopa Ha TOBepX-
HOCTh KHOTIKH. J[JiA JTydInero BOCTIPHATHS OMHCAHHH, KaKAad W3 KOMaHIHBIX KHOTIOK
Oblia MpOHyMepoBaHa.

[ CircuitMaker Student Version ] —[=]x]
File Edit Optons Wiew Simulation Window Devices Help
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CircuitMaker Student Yersion
Puc. 9.3. maBHoe pabouee okHO nporpammel CircuitMaker Student
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Hrpke aTrx ABYX Tonieli pacrionaraercst crellHaTbHOe OKHO, TTPeIHa3HAYeHHOe T CO3-
JTaHWS TTPWHITHITHATBHBIX PaIHO3JIeKTPOHHBIX CXeM, KOTOpble cOOMpatoTes W3 OTAeTEHBIX
KOMTIOHEHTOB (paaroeTasieit), CoeTHHEHHBIX MeXITy coO0H JTHHUSIMH ATeKTpUIecKol CBS-
30. IIpH 3TOM A1 KakKAOH HOBOU CXEMBI CO3J1AETCS CBOE CITELHATBHOE OKHO.

I'maBHO® MEHIO TIpOTpaMMBI COCTOHT W3 cleaytoumx TyHkToB: File (daiim), Edit
(ITpaBka), Macros (Makpocsl), Options (ITapametpsr), View (Bun), Simulation (Moae-
mmposaraue), Window (Okro), Devices (KommonenTs) 1 Help (Cnipaska). PaccMoTprm
noApoOHee KAkl W3 MyHKTOB MEHI), MPH ITOM HauOOJbllIee BHHMaHHEe MHOK Oyaer
yIeNeHO TOJBKO TeM MyHKTaM, KOTOpble 3aJeliCTBOBaHbI B MpoLecce CO3AaHHd paaHo-
AISKTPOHHBIX CXEM.

MeHro File

bonsmmncTBO KOoMaHn MeHto File (Maiin) spastoTes crangapTHHIMH 1t Windows-
TIPWIIOJKEHHH, TTOATOMY MBI He OyleM ocTaHaBIWBaThes Ha HUX. OTMETHM TOIBKO KO-
MaHIbI IS CO30aHHS CXEM.

Komanma Reopen (IToBTopHOE OTKPBITHE) OTKPBIBAET OKHO, TIOCPEACTBOM KOTOPOTO
MOXKHO 3arpy3uTh B TIporpaMMy MO0y W3 HECKOJIBKHX TOCIeOHUX pa3paboToK
(puc. 9.4).

I CircuitiMaker Student Version
File Edit Options View Simulation \Window Devices Help

L Ygenll.ckt ;IEI%I
2 L\Kniga_SGlawaldigenl2 ckt j
3 LKniga_S\Glawaldynodemz.cit

4 L \Kniga_ShGlawaldynodernl.clt
5 L\Kniga_SYGlawal4iBand.ckt

6 CACirMach\Circuits\Bandpass. ckt
7 CACirMachCircuitsh741.ckt

8 L\Kniga_Shgenl.ckt

Save CirHs
Save As..,
Revert...

Impart

Export E . s
Bill of Materials... ‘A ine -‘
17
Print Setup... o
Print Circuit. ., CirkP 3k
Brifb Wy e, iR
Preferences. ..
Exit =

< | H A

Puc. 9.4. Vicnonb3osaHue koMaHasl Reopen

Komanna Merge (CrusiHIe) TTO3BOJIIET T00aBUTH CXeMY K OTKpPBITOH cxeMe B pabo-
yeM OkHe. [IpH 3TOM OTKPBITYIO cXeMy HeoOXOIMMO MepeHeCTH BMPaBo, OCBOOOIHB Jie-
BYIO 4acTh OKHA [T HOBOH cxembl. B Bepcrn Student aTa koMaHIa He TOCTYITHA.

Komanna Revert (BepHyTh) mMo3BosiseT UMeloIIytocsd B pabodeM OKHe cXeMy coxpa-
HHTH BMECTO Jpyroi (mepecoxpaHuTh (aiin), pacnonokeHHOH B JOCTYMHOH MUiA Tpo-
TpaMMBI TIaTTKe.

Komanzaa Import (MMnopT) nmo3BoJisieT 3arpy3nth B padodee OKHO MPOTpaMMbl CXeMy
W3 BHellTHero daiina.

Komanzga Export (OkCropT) mo3BOJIAET COXPAHATD CXEMbI BO BHEIIHHX (haiinax pas-
HBIX (popMaToB BMP, DIB W WME. J[J1s1 BBIMOJIHEHHMS 3KCMOpTa CXeMbI CHaualla HeoOX0aM-
MO ¢ TIOMOIIBIO kKoMaHael Export=Options (Oxcriopr=1lapameTpsr) oTkpsITH OKHO EX-
port Options (ITapameTpsl s3KcopTa), MOKazaHHOe Ha pHc. 9.5.
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B »ToM OKHE ¢ MOMOIIBIO TTEpEeKTIoUaTe/Ied HEOOXOANMO [rnE N ]
BBIOpaTh (hopMaT haiiima, B KOTOPBIH HYKHO 3KCTIOPTHPO- e
Windows Metafile Color
BaTh cxeMy. C MOMOILBIO OKHa, MOKa3aHHOTO Ha PUC. 9.5, || tevie independentbines =
- ~ - ' Device dependent bitmap
cxeMaVGy/JeT IKCTIOpTHPOBaHa B BMP-(haiin (dopmar pac SMDMMFD.WS.HE,.
TPOBOH Fpad)HKH)- r‘ OM ¢ OFF F SIMULATION Cancel

Ha pwic. 9.6-9.8 mokazana ogHa 1 Ta ke ¢CxeéMa, KOTOPYIO
COXpaHWIIH B Pa3HbIX (popmaTax rpadrdecknx daiinos (co- Puc. 9.5. BcnomoratensHoe
OTBETCTBEHHO B BMP, DIB W WMF), CpaBHHTE 3TH PHCYHKH. okHo Export Options
Kak BHAHO, TOJBKO TMOCIEAHEMY H3 HHX MPHCYIIH YETKHE
JIVHUH, TYTH ¥ OKPYKHOCTH.
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P Q1 CMD1
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Puc. 9.8. Cxema B chopmaTe WMF

Komanna Preferences (Hactpoiiki) oTkpsiBaeT omHOMMEHHOE OKHO (pric. 9.9), mpen-
HaszHaueHHOoe T HACTPOMKH BCeX OCHOBHBIX MapaMeTPOB MPOTPAMMBI.



244 KomnbioTep co34aeT 3MeKTPOCXeMbl

B aTtoM okHe B TIepBYIO ouepenr HEOOXOIH-
MO YCTaHOBWTH B KadecTBe OCHOBHOTO TIPH(T
Arial CYR — stot mipudT ycraHaBianBaeTes B
CTpOKe  pelaKTHPOBaHHSA,  PacloNIOKeHHOM
cripaBa, BBepxy. Kakwe-to npyrie W3MeHeHHS
Ha TIepBbIX TTopaX OCBOSHHS JielaTh He COBETYIO.
Oco0eHHO He CTOWT IIEeNTKATh MBITITBIO Ha KHOTI-
ke Factory Settings (3aBoackuie YCTaHOBKH),
pacnojoKeHHON ciieBa BHW3Y. B cilydae Haxa-
THA 3TOH KHOTIKW CTPaIlrHOTO HHYero, pasyMe-
eTcs, He TIPOM3OWIET, HO Ha CXeMe TMOABHTCA
MHOKECTBO (JTHIITHHWX) KHPHBIX TOUEK B MECTax
AMEeKTPUIECKOTO KOHTaKTa JIMHHH CBA3H ¢ KOM-
TTOHeHTaMH.

MeHto Edit

Preferences x|
~Progiam Defaul
Device/Plat Font Desfauit Font
I™ fulo Repeat I Aurowdwie Tool I¥ Gingle Click Connest
I¥ Disphay Tookar [ Promptto SAVE I Display variable names
Connection Area ~Auto Wite Rouling Default Transient Analysis
RN E  Simple Cycles Displayed 5
™ Sound ¥ Box & Inteligent Points Per Cycle: 50
I¥ Quick Connect Export Optons..._ | Directories and Fles |
- Circut Defaul
= ) ~Giid Tite Block Border
e e  None I Display Border
I~ Show Bus Labels e | i
it Border
B S Fereete || S -
I~ Show Node Numbers | ™ Display Grid (" Last Pags DD
I Show BiasValues | [ Pint Giid  AlPages " Schematio
I™ ShowPropDelys | SnapToGiid | | -~ ar- educed| || & P22
I Show Designation
[ &uto Refresh Circuit Fault Data. Circuit Display. | Select Colors. |
Factary Setings Cancel

Puc. 9.9. OkHo Preferences

Haznauenne Bcex xomanm meHto Edit (ITpaska) MOHATHO W3 Ha3BaHWH KOMaHI, TIO-
aTOMY 371ech cienyet BIOpaTh koMaHay Font (1LpndT), 9T00B MOXKHO OBLTO WCMOTB30-
BaTh B MpOrpamme pycckne OykBbl. Boibop komanabl Font mMpHBOIHT K OTKPBITHIO Ha K-
paHe OMHOHMEHHOTO IHAJIOTOBOTO OKHA, TIOKa3aHHOTO Ha pHc. 9.10.

Hanpumep, nms oopMmieHHs: pUCYHKOB B KHH-
rax MHOTHMe HM3IaTelbCTBa PEKOMEHIYIOT MCIOb-
3oBarh mpndT Arial, pasmepom 8 nyHKTOB, 00bIY- | F&

HOT'O HaYCPTaHWA.

MeHtro Macros

Mento Macros (Makpoc) ecTb TOIBKO B MpoO-
rpamme CircuitMaker 6.0 ¥ ¢y HT 151 caMOCTOSA-
TeJIBHOTO CO3aHWH HeOOXOAMMBIX KOMMOHEHTOB,
OTCYTCTBYIOLIMX B OnOnnoTeke mporpaMmbl. Ha-
mpuMep, Ha puc. 9.11 moKkazaHbl KOMITOHEHTHI,

[lipebt 2x|
Wi Hasepramie: Pastiep:
] 0K I
T Alego BT = =
e ] _omers |
4o pro i
O Arial Black KUPHL KUPCUE 1
9 bz 12
AwantGarde Bk BT 14
T BankGotic MdBT x| e =

Dfpassy————————————
AaBbBEOG

Hatop cimeance:

[ -

MakpoChl KOTOPBIX aBTOPY TPHIIIOCH CO3/1aBaTh

BPYUYHYIO.
Jlns co3maHusi HOBOTO KOMITOHEHTa BbI-

Oepure komaHay Macros=>New (Mak-

BblOOpa

S64GGT

CIN

I~

poc=>Hogplii). [losButcs nuasoropoe ok-
HO, B KOTOPOM clleflyeT BBeCTH Ha3BaHHe
HOBOTO KOMTIOHEHTA W IIEIKHYTh MBIIIBIO
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okHo Symbol Editor (PemakTop cnmMBo-
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Puc. 9.11. JononHuTenbHLIE KOMMNOHEHTLI

H MPOUCXOANT TTIPOLECC CO3MaHHsA HOBOTO KOMTIOHCHTA. Hpouecc CO3daHHuA HOBOTO KOM-
TMMOHEHTa He JOJIDKCH BbI3bIBATh KaKuX-Tnu60o SaTPYHHeHHﬁ.
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B oxne Symbol Editor cnipasa

]
pacrmoaraeTes OKHO, B KOTOPOM | meritae — l%l o
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i~ Edit Bufer

HUKHEM yrny OKHAa SymbOI Attibute [<141)  [x252) [x3.43) [x.p4)
Editor. /s namenenws MacmTaba | j

i~ Element Li j

H300paKeHHs TIpeJHa3HaYeH cUeT- o = :
- ny Show—
ypuk View (Buza). BennuwHa mac- aaz | Fedow P: H 7 SmbolName
er || T FinNames [ Fin Designations
mraba (B MpoLIeHTax) oToOpakaeT- oy ok L [Fetn T e Den
| 2 j| Trace oK | cancd |
Al cTieBa OT CUETYHKA.
Jins pucoBaHus JTHHUH HEOOXo- Puc. 9.12. OkHo Symbol Editor gnd cosganusd
JUMO clleBa, B CITHCKe OTTepalliii, HOBOrO KOMMOHEHTa

BHIOpaTh  Tepekmouarens  Line

(Cetka). BemostHeHHE 3TOH omiepalliii Moka3aHo Ha prc. 9.12. B crmicke mMerotes omepa-
LWW AJ1s PUCOBaHWS HECKONBKWX THIMOBR JIMHWi, OMepallH A PUCOBaHUS OKPY:KHOCTH
(nepexmouarens Circle), snnunca (nepekmtouartens Ellipse), nyru (nepexitouarenu Arc).

OdeHb BHMMATENBHO HEOOXOIWMO OTHECTHCh K YCTAHOBKE BBIBOJOB KOMITOHEHTA
(mone Pin). 3naiite, uto PinDown o6o3HadaeT BBIBOA KOMTIOHEHTa (MHKPOCXEMBI, TpaH-
3UCTOpa W T.A.), PACMONIOKEHHOTO B HWXKHEH 4acTH KOMITOHeHTa W MpeJHa3HauYeHHBIH
IUIS TIOACOCMIWHEHWS K KOMTIOHEHTY JJIeKTpHYecKoil iwHWH cHuzy. Kommonent Pin-
Down~ 0003Ha4aeT TO K€ CaMoe, HO BBIXOH OT KOMMOHEHTa (MJIH BXOI B KOMITOHEHT)
BEITIONTHSAIeTCS ¢ ungepcueii. KommoneHT Pinleft o6o3Hadaet, 9To BEIBOA pactoniaraercs ¢
JIEBOU CTOPOHBI KOMITOHEHTa, Pinright — BeIBOA 1 MpaBoil cTOPOHBI KOMIOHEHTa, a
PinUp — BbIBOA 17151 BEpXHE CTOPOHBI KOMITOHEHTA.

OO6paTHTe BHUMaHWe Ha pacroioKeHHBIH ciieBa BHA3Y CMIUCOK, B KOTOPOM BBIBOASATCS
KOOPAWHATHI 000 offepaliii, BBHITIOTHEHHON HaJ KOMIOHeHTOM. JlocTaTodHO B 3TOM
CMHCKe BHIOPATh IIETYKOM MBIIIA KaKylo-THOO CTPOKY, KaK COOTBETCTBYIOIIHH 3TOMH
CTpoKe TpadHUeCKHi 3MeMEeHT (JIMHHS, WIH BBIBOJ, WIH OKPYKHOCTB) TYT e OKaKeTCs
BBIJSJIEHHBIM KPaCHBIM LIBETOM.

U emie. [Tpr co3naniu KOMTIOHEHTA MOIEPKHBAIOTCA TOIBKO OYKBBI JIATHHCKOTO all-
thaBwuTA.

MeHio Options

KomaHael meHtro Options (IlapameTpsl) npeaHasHadeHbl ISl YCTAHOBKH Pa3MYHBIX
napaMeTpoB. OHaKO BHa4ajie OCBOSHHS MPOTPAMMBI BEIOOP CTPOK 3TOTO MEHIO JOJKEH
cooTBeTcTBOBaTH pHc. 9.13. Crpoka-thiaxok Auto Refresh (Apromarnueckoe oOHOBITe-
HHe) obo3HavaeT OOHOBIIGHWE cO3JaBaeMoii cxeMbl B MpoLecce padoThl, a cTpoka Quick
Connect (beicTpoe coemmreHmne) — OBICTpOe CO3JaHHE HANEKHOTO 3JIEKTPHYSCKOTO
KOHTaKTa B mpoliecce paboThl Hal co3faHHeM cxembl. Hampwumep, 9To0BI MOIKTIOYHTH
3eMJIEO K BBIBOAY KOMTIOHEHTa AOCTATOYHO TIOABECTH BHIBOA KOMIIOHEHTA 36MJIH ¢ BHIBO-
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JOM OCHOBHOTO KOMITOHCHTA. KonTakr 6y/:[eT YCTaHOBJICH 6e3 JOTMOJIHUTCIBHOTO COCOH-
HEHHS 3THX BBIBOJIOB JTHHHEH.

[ CircuitMaker Student Version NEIET

File Edit | Options View Simulation Window Devices Help
G  AuoRepeat CirhR ' e [T

v Auto Refresh Cirk

v Quick Connect “D,CKT* 100%(1) ) _|o 5[

Device Designations... -

Arrow A ire Cira
Cursor Tools 4

Show Pin Dots FS
Show Bus Labels F&
Show Page Breaks F7
Show Mode Numbers  F8
Show Prop Delays

Device Display Data... ClHk
Circuit Display Data... CirHL

Grid... CirHG
Title Block. .. CirkB
Border...

Puc. 9.13. NyHkT meHio Options

Kowmanner Grid (Cerka), Title Block (Pamka miis HaMeHOBaHHS depTexa) W Border
(Pamka oOpamMiieHus YepTeka) ClISAyeT BBIOHPATh TOJBKO MPH HEOOXOAHMOCTH.

MeHio View

Crpoka-¢aaxkok Toolbar (IlaHess WHCTpYMEHTOB) BBIBOAWT Ha JKpaH TaHelb KO-
MaHIHBIX KHOTIOK. 3Ta CTPOKa TOMKHA OBITH YCTAHOBJIEHA BCETIA.

Komanga Colors (I{seta) nmpegHaszHaveHa Ajis BbIOOpa LIBETA, MOIB30BATHCS WM Clle-
IyeT TOJIBKO MPH HEOOXOOUMOCTH.

OcTalbHBIMA KOMaHIaMH BO BPEMsA OCBOEHWS TPOTPAMMBI KeaTellbHO He TTOJB30-
BaTHCA.

MeHio Simulation

Memnto Simulation (MogennpoBaHie) TipeAHa3HaueHO IS BHIOOpa OCHOBHBIX Tiapa-
METpPOB TIpoIlecca MOAETHPOBAHHA co3qaBaeMoi cxembl. OCHOBHOW sABJAeTCS KOMaH[a
Analyses Setup (AHaaH3 YCTaAHOBKH).

Onucanne mpolecca MOASTUPOBaHUS paboThl cXeM He BBIXOAWT B 3afady, KOTOPYIO
aBTOp pellaeT B 3TOH TaBe, TIO3TOMY OCTaHABIMBATHCS HA OCOOCHHOCTSIX ATOTO MEHIO
HeT HeoOXoAuMOocTH. [IpH sKeaHHH TIOATOTOBIEHHOMY YHTATENO HE COCTABHT OOJTBINO-
ro Tpyada pazo0parhesi co BCeMH KoMaHAaMu »Toro MeHro. Ha puc. 9.14 nokasaHo pabo-
Yyee OKHO MPpoTrpaMMbl ¢ OTKPBITEIM MeHto Simulation.

Komanma Run (BeITiosHHTE) 3amyckaeT Tpoliece MOASIHpoBaHHsa, koMaHaa Display
Waveform (Oto6pa3nuts BOIHOBYIO (hOpMY) BRIBOAWT Ha 3KpaH TpadhuK BHITIOIHEHHS
nmpoLecca MOLSIHPOBAHHS.

MeHro Window

Menro Window (OxHo) sBiisieTcs cTaHAapTHbIM st Windows-mipHIOKeHHH, TOITOMY
JTOTIOTHATENTBHBIX TIOSICHeHH He TpeQyerT.
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[ CircuitMaker PRO i HEES
File Edit Macros Opfions Miew | Simulation ‘Window Dewices Help
EEE | ansioa e ) (202
Analyses Setup... Cir+F& -
€ ¥ - 1O/ x
Digital Options... Cir+F6 = —I—I—‘I
cs Check Pin Connections
1uF
I Reset Cir+Q
R1 Step F&
1ok Run F10
c Trace; Fil
100pF
HF Display Waveforms F12
o1 Scope Probe
L1 ] 50pF Display Yariable Names
2Uu1
|
‘ | Ay

Puc. 9.14. BuiGpan nyHkt menio Simulation
MeHto Devices

Menio Devices (KoMTOHEHTHI) cITyKHT AJsi BBIOOpa W BBIBOJA HA AKPaH PazTHYHBIX
KOMITOHEHTOB, COAEPKAINNXCA B OHOIHOTEKE TPOTPAMMBI.
Komanma Browse...x (O6o03peBaTenb) BRIBOAWT Ha 3KpaH WH(opMaIoHHoe okHo De-

vice Selection (Bribop KOMIIOHEHTOB), TIpemHa3HaYeHO [UIA BbIOOpa KOMIIOHEHTa
(pwc. 9.15).

I CircuitMaker PRO B —[=x]

File Edit Macros Options  View Simulation Window Devices  Help

T = T P VI e s 2 |

MDevice Selection b x|
Major Device Class Minor Device Class Devics Symbol Analog Only Device
s NPH TransE
Enalog
Comnectars PNP Trans:B
Crystals PNF Trans:C
Dats Conwerters
Digital
Digital Arimated
Digital Basics
Digital by Function
Digital by Humber
Displays
Function Blacks | lacuum Tubes
" Model/Subcircuit [480) Show: ¥ Anslog ¥ Digtsl ¥ Symbol Rotate 90 | Mirror |
! [M5cz2358 P 51 200w 20 30 300MHz pha'SL53 1,3.2 B
J__ M5C22350 p 5i 200w 20V 30mé 300MHz pha SC59 132 Labelalue : Help
= [Msc2a04c P 5i 200w 20V 15mé 1.2GHz pkg'SC53 1,32
MSC3130 p Si 200w 10V 50mé 2GHz pkg:50-591,3.2 NP
M501328R P 5i 200mw 20V 500w, 219MHz pka'SC53 13,2 Hot Key
MSDIZ1S4RTT  p Si150m 60V 100mA 430MHz GenPumpdmp pkg:S0T-23 1,32
MSD18134:5T1  p 5i 150w’ 60V 100mA 490MHz GenPumdmp pka'50T-23 132 q Change
3 HSDEDIR P 5i 200w 25 100mé 430MHz pharSC 59 132
| =L——— |MSDEDI-ST1  pSi 200 30V 100mé 430MHz GenPurpdmp pkaS0T-23132 —1
HSDELR p i 200w 25V 500mé, 213MHz pha:SC59 1.3.2 I Retum Search...
NPN It NPH BT pke

Puc. 9.15. HdopmauroHHOe OKHO Ans BbIGOpa KOMMOHEHTa

B nepoii BepxHeii uacTh okHa Device Selection HaxoguTcsi TpH cMUCKa, pacrono-
JKEHHBIX PAIOM. B JIeBOM crivicke HaXOIWTCs MepeveHb PazIHYHBIX pa3aenos OHOMHOTe-
KW KOMITOHEHTOB, 3afleficTROBaHHOH B Mporpamme. Hampumep, aKkTHBHBIE KOMITOHEH-
ThI (TPaH3UCTOPBI, IHOIBI U T.M.) colepxarcsi B paznene Active Components, kBapiie-
BBIE PE30HATOPBI coaepkarces B pazaene Crystals n T.1.

B cpennnii crivicok mpemaHa3HayeH IJ BHIOOpA HA3BaHHI KOMIOHEHTOB, & TPETHH —
LTS BapraHTa MCTIONMHEeHHUST KOMTIOHeHTa, BBIOpPaHHOTO B MepBOM crcke. CxeMaTHYeckoe
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n300pakeHHe BBIOPAHHOTO KOMITOHEHTA TOSBIAETCA B OKHE, PACTIONOKEHHOM B TIPABOM
BepxHeM yTiry okHa Device Selection (cMm. pric. 9.15). Hike s3Toro oKHa pacnofiaratores
KHOTIKM M TOJIsl BBOAA, MpedHa3HaueHHble Ul BbIOOpa OCHOBHBIX TapaMeTpOB KOMIIO-
HEHTa, HAMpHUMep, IS TIOBOPOTA W 3ePKATBHOTO OTOOPaKEHH CXEMATHIEeCKOTo H300pa-
JKEHHA KOMTTOHEeHTA.

[Tocne 3aBepiieHns Bcex omepaumii Mo BHIOOPY KOMITOHEHTa ClIeAyeT INeIKHYTh MbI-
b0 Ha kKHoTke Place (PacmonoxkuTs), B pe3ysbTare 4ero KapTHHKA CO CXEMaTHIECKHM
n300pakeHHeM KOMITOHEHTa OKaxeTcs B pabodem okHe mporpaMmbl. [locse 3Toro HeoO-
XOAWUMO TIepeTaIlNTE N300paXkeHWe 3JIeMeHTa B TMpedHa3HaueHHoe IJIT Hero Mecto W
MeIKHYTH MBIITB0. Ha prc. 9.15 mokasaHn nipotiece BRIOOpa TpaH3WCTOpa.

Komanga Search...X (ITowck) BeiBOTHT Ha dkpaH okHO Device Search (Ilowck kom-
TTOHeHTa) IS TIOCcKa Hy »KHOTO KoMTioHeHTa (prc. 9.16).

B CircuitMaker PRO -[=] x|
File Edit Macros Opfions View Simulation \Window Devices Help
= 5 1]
CEEE QD) [ER REIE
KiDevice Search E x|
Enter Device name, number o description : IHesmw Find |
Symbol - Model/Subsircuit Description
RDIP14
RDIPT4:4
RDIP1B
RDIP1E:A
Resistor
Resistord
Resistorwine
RSIP1
RSIPImA
RSIPE
RSIPE:A
3 RSIP2
RSIPE:A
L |Semipesitor
= |SemiResistord  RESISTOR *Dieafult semiconductor resistor
War Resistor
ar Resistond,
™ Rietun after Place [~ Place single items
Ll Place: Browse.. Cancel
Search status: 17 items found

Puc. 9.16. OkHO noncka KOMMOHeEHTa

DTy KOMaHAy HeoOXoAWMMO BBIOWpaTh, KOTIa MMeeTcs HeoOXOAUMOCTh YCTaHOBHTH
KaKHe-TO KOHCTPYKTHBHBIE OCOOEHHOCTH BBIOpaHHOTO KOoMmoHeHTa. Ha puc. 9.16 BHI-
TTOJTHEH TTOHCK Tt kKoMrioHeHTa Resistor (CompoTHiieHe).

MeHtio Help

CrangaptHoe MeH0 Help (CripaBka) ams Windows-mipusioskeHiii He iMeeT KaKWX-TO
0cOOeHHOCTEH 1 He TpeOyeT TOMOJHHTEIBHBIX MOACHEHHIH.

KomaHgHble KHONKKU nporpammbl CircuitMaker

OOGpatnMcs cHOBa K pHc. 9.3, Ha KOTOpoM LdpaMi OTMedeHbI Bce KOMaHIHbIe KHOTI-
kn pabodero okHa mporpammbl CircuitMaker Student.

1 — OCHOBHas W3 KOMaHIHBIX KHOTIOK MTPOTPAMMBI, KOTOPas BKIIKOYAETCSA MO yMOI4a-
HHIO TIOCHIe 3amycKa MporpaMMbl B padoTy. CIy:KHT IS yOaJeHHS W pedaKTHPOBaHHA
KOMTTOHeHTOB (W JaHHBIX M0 KOMTIOHeHTaM), paboThl ¢ THHASIMH TeKTPUIECKON CBA3H U
TipH paboTe ¢ TeKCTaMH.
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Besxwmii pa3, mocne 3aBeplieHHs KakoW-mHOO0 KOMaHI, HeOOXOJHMO HaKHMATh 3TY
KOMaHIHYIO KHOTIKY ¢ M300paskeHHOH Ha Hell cTpesnkoi. Tolbko B 3TOM KOMaHIHOM pe-
JKUMe MOJKHO BBIZSNIATH KaKWe-T0 KOMITOHEHTHI, MepeMellaTh cXeMaTHYecKue n300paxe-
HUA CAMUX KOMTTOHEHTOB H OTHOCAIIHUXCA K KOMITIOHCHTY 3amicei.

2 — KOMaHAHas KHOIKa, KoTopas npeaHasHadyeHa JIA CO3JaHUuA IJICKTPUYCCKHX CBs-
36l MeXIY BBIBOIAMH KOMITOHEHTOB.

3— KOMaHAHas KHOMKa UCTTOJIb3YETCA AJId CO3JaHUA TEKCTOBBIX 3amicei.

4 — KHOTIKA CIIY2KHT IJIA Y JaJICHHA KOMTIOHEHTA WJIH JIWHHH SHGKTqueCKOﬁ CBA3H.

5 — KHOTKa oA 3THM HOMEpPOM CIIYXKHMT IJIS CTYMeHYaToro YBEIMUYEHHS CXEMBI.
UtoObl BepHYTHCS TIOCIE YBETMUSHHS K HOpMaJIbHOMY MaciiTaly u300paKeHus ciiedyeT
B TJIaBHOM MeHI0 BbIOpath koManay View=Normal Size/Position.

6 — ¢y XHT AJ1s moBopoTa Ha 90° BbIISNISHHOTO KpacHBIM LIBETOM KOMIOHEHTa.

7 — CIAYXKHT AJIS 36pKATBHOTO 0TOOpaXeHUs] BOKPYT BEPTHKAIBHOH OCH BBIAEGIIEHHOTO
KOMTIOHEHTa.

8 — wWHAWKaTOpHAaA KHOTIKA, KOTOpas TOKa3kIBaeT K KAKOMY BHIY OTHOCHTCH CO3/a-
Baemas B paboyeM OKHe cxema, — aHaJIoTOBOMY MM Ludpoomy. Ecin Ha KHOMKe H30-
OpakeH TPaH3HCTOpP, 3HAYHT CXEMa aHAIOTOBAs, €CITH H300pakeH JTOTHYECKHH AJIeMEeHT
W, To cxema nrdponast.

9 — Mcnomnp3yeTcs P aHaJIOTOBOM WIIH LA(POBOM MOAETUPOBAHWH.

10 — ucnonp3yercs 1 CTYMEHYaToro HMGpoBOro MOASIHPOBAHHS.

11 — komaHaHas KHOTIKA, 3aMyCKalolnas B paboTy CO3MaHHYKO CXeMy, T.e. 3amyc-
KaroLas MpoLecc MOASIHPOBaHHS.

12 — KkHOMKa MpeBpalaeT Kypcop B HAKOHEUHWK W3MepHTeIhHOTO MpHbopa, KOTOo-
pBIii B IHGPOBOI cxeme MOKa3bIBAET COCTOSTHHE TOYKH B CXeMe, KOTOPOH KacaeTcsl HaKo-
HEYHHK, a OJ1A aHaJIOTOBOM CXeMBI MTOKa3bIBAET HamnpsaKEHUE HJIH TOK B HaHHOﬁ TOYKE.

13 — KHOMKa MCMOIb3yeTes Kak MHAWKATOP TIPH MOASINPOBaHNH LIM(POBBIX CXEM.

14 — xoMaHAHas KHOTKa, TTOCPEACTBOM KOTOPOH MOXKHO BBIBECTH Ha 3KpaH pe3yib-
TaT MOACIITHPOBAHHA CXEMBI B BUAC rpad)m(a.

15 — KHoMKa cIy>KWT ANd BbIRBOAA Ha 3KpaH okHa Device Selection (cm. puc. 9.15)
U BBIOOpa KOMTIOHEHTa M BBIBOJA BBHIOPAHHOTO KOMITOHEHTa Ha dKpaH. AHaIOTHYHO
BHIOOPY KOMaH[IbI TJIaBHOTO MEHIO Devices=Browse...x (Komrroren-
TeI= O003peBaTeb).

16 — KHoMKa cIyXWT A8 BbIBOAa Ha 3KpaH okHa Device Search nns moucka
CBOMCTB KOMITOHEHTA. AHAJIOTHYHO KOoMaHze miasHoro meHo Devices=Search...X
(KommnonenTsi= I Towck).

17 — xHoOTIKa WCITONB3YyeTed TP CO3[JaHHH HOBOTO KOMITOHeHTa WIH M3MeHEeHHH B
BBIJIETICHHOM KOMITOHEHTe.

18 — xomaHmHas KHOMKA HCMONB3yeTCs mjs skcrniopra PCB netlist u gis padotsr ¢
mporpammoii TraxMaker.

Kak cosgaTb cxemy

Coszfanne TIPUHIAITHAITEHBIX JEKTPHUECKHX CXeM pPalHodTeKTPOHHBIX YCTPOHCTB €
nmomorpio nporpammel CircuitMaker He mpeacrasnser 0onbmoro Tpyaa. Jist aToro Bei-
MOJTHATE CIIETYIOIIHE TeHCTBHS.
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Cuenaiite Ha OyMare SCKH3 CXEMBbI.

2. 3amycrure nporpammy CircuitMaker 6.0 1 ¢ moMotmsto kHOTIKH Ne 15 (cm. prc. 9.3),

BBEJITE B pabodee OKHO MPOTPaMMbl BCe KOMIMOHEHTHI, HEOOXOAHMBIE JUTA TaHHOM
cxembl. CiieflyeT yUMTHIBaTh TOT (DaKT, YTO MporpaMma aBTOMaTHYeCKHd MPOCTaBIseT
HOMepa (1o MOpSIKY, HauWHas ¢ TIepBOT0) BCeX KOMIOHEHTOB AaHHOTO THMa. [losTo-
My KOMITOHEHTBI HY>KHO BBOIWTH B padovee OKHO B TOYHOM COOTBETCTBHH C CO3/IaH-
HOi B M. 1 cXeMo#i, HauMHas ¢ ee JIeBOKH CTOpoHBI. [IpH 3TOM HY)KHO cTapaThes cpasy
YCTaHaBJIWBATh KOMITOHEHT Ha COOTRETCTRYIOLIEe eMy MeCTO.

[Tocne Toro, kKak Bce KOMMOHEHTH OYyAYT paccTaBieHbl TIO CBOMM MeCTaM, ciedyeT
MMPOBEPHUTH COOTBETCTBHE NMPUHAAJIeKALINE KaKAOMY M3 JaHHBIX KOMITOHEHTOB C JIaH-
HBIMH TIO cxeMe U3 M. |. Eci BO3HHKHET HeOOXOAHMOCTh H3MEHHTh JaHHBIE Pe3H-
CTOpa, KOHJEHcaTopa WIW KaTyIIKH WHAYKTUBHOCTH, TO ABKABl LIEIKHATE MBILIBIO
Ha M300pakeHH KOMTIOHeHTa. [Ipy 3TOM MOSBWTCS IHAOTOBOE OKHO, B KOTOPOM
cleyeT BHECTH HY)KHBIC W3MEeHeHH. [[puMep As W3MEeHEeHHs MapaMeTpoB pe3HcTopa

ToKa3aH Ha pHc. 9.17.

Ecnu ecth HEOOXOAHMOCTH H3MEHHTH MapaMeTpbl TPaH-
3WCTOpa, TO OB IIETKHWUTE MBIITHIO Ha M300pake-
HHUWA 3TOTO KOMITOHEHTa, Ha PKpaHe CHadyalla MOSIBHTCA
JHAjI0TOBOE OKHO, TIOKazaHHoe Ha puc. 9.18. B aTtom ok-
He He0OXOOHUMO IIENKHYTh MbIbI Ha KHomke Netlist,
rocie Yero MosiBASETCS OKHO, MOKa3aHHoe Ha puc. 9.19,
B KOTOPOM MOXKHO OYIET BBITTIOJIHHTE BCE HEOOXOIHMBIC
H3MEHEHHS.

NPN Bipolar Junction Transistor Model S x|
Name - Description
2N1893 7511 2w B0V 500mA, G0MHz GenPurp pkg 1039 3,21 =
2M2102 P 5i 1w B8V 14 S0MHz Amp ko T0-39 3.2.1
2M22184, P 5i B00mA 404 B00mé 250MHz GenPurp pka T0-393,2.1

2M2219
2M22134
2N2222

P 5i S00mW 304 E00mé 300MHz GenPurp pka.TO-39 3,211
P 5i 800mw 40 B00mé 350MHz GenPurp pka TO-5 321
D s\ A00mi 30 S00m 3UUMH2 GerPup pka TO-1

2311 45 19 250MHz A pkg T0m 321

P 5i 360miw 15% 200mé S00MHz Switch pkarT0-18 3.2,1

P §i 360mw 15 500mé 600MHz Switching pha TO-18 32,1

b 5i 360mw B0 50mé 100MHz pkg TO-18 3,21 =l

2M2270
2M2363
2M23654
2M2484

Edit.. | Delete | Netlist... | Select |

Puc. 9.18. [NpomexyTOuHOE OKHO A5 HACTPOWKM
napameTpoB TpaH3ucTopa

Exit |

[Mocne Toro, kak OyAyT YTOYHEHBI MAPAMETPhl KayKIAO0TO
W3 KOMTIOHEHTOB, HEOOXOANMO CBSI3aTh MEeXIY co00 Bee
KOMITOHeHTBI JIeKTPUUSCKHMH  COSIMHUTEIbHBIMHU  JIH-
HuAMHA. Jl1a 3TOTO HaXkMHTE KHOMKY HOomep 2 (cwm.
puc. 9.3). YkazaTellb MBIIIN MPeBPATHUTCS B MepeKpecTHe.
[enTp mepekpecTust ycTaHOBUTE Ha BHIBOJE KOMITIOHEHTA,
MpPH 3TOM Ha YKazarene MBIIHA TIOSBHTCS HEeOONBIIOH
MIPAMOYTOJIBHAK KPacHOTO IBeTa, 4To OyIdeT o3HavaTh
COBMalleHWe LIeHTpa TepeKpecTHs ¢ HYKHBIM BbIBOIOM
KOMIOHeHTa. Tenepp cleoyer HaXaTh JIEBYH) KHOMKY

Edit Device Data x|

Device Rssistor I sl
 —

CE—

—

[preces

T

IH—

Labelalue ¥ Visible

Designation I Visibls
Description I~ wisibls
Package
Auto Designation Prefix I¥ Anslog

Spice Prefix Charactsr(s) [+ Digital

Parameters |

Bus Dats |

Spice Data %D %1 %23

I~ Excluds From Parts

Fauls... | ak |

™ Escluds From PCB

Pins... | Cancel |

Puc. 9.17. OkHO ¢ napameT-
pamu pesucTopa

]
Device NP Trans:C I isible
LabelValue B ¥ Visible
Designation ¥ Visible
Deseription I Visible
Package frose
Auta Designation Prefix 0 I¥ &nalog
Spice Prefis Character(s] [or— T loigtal
Paiameters |
Bus Data |
Spice Data ZD E1 E2 23 %M
I Exclude From PCB I Exclude From Parts

Pins. | Faults. | ak | Cancel |

Puc. 9.19. OkHO ¢ napameT-
pamu TpaHaucTopa
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MBIIIH H, HC OTMYCKas €€, ICPEMECTHTh KOMTIOHEHT K BbIBOAY TOTO KOMIIOHEHTA, C KO-
TOPBIM JOJIZKEH OBITh SJIEKTPHYECKN CBA3aH l'[peﬂblﬂy]l[ﬂﬁ BBIBO. le/l COBITaACHHWH
LHEeHTpa MEepeKpeCcTrA € HY?>KHbBIM BBIBOAOM CHOBa MOABHUTCA MPAMOYTOJIBHUK KpPacHOTO
BETA, TCICPb MOXKHO OTITYCTHUTD JICBYHO KHOTKY MBITIIH. Mem,uy ABYMs BbIBOAAMH IO~
BHUTHCA JTHHUA CHHETO LIBECTA. Hy)KHBIe BBIBOABI 6y,HYT COCOHWHCHBI.

TouHO TaKHM K€ COCOOOM, OMTHCAHHOM B MPEAbIAYIIEM MyHKTE, HEOOXOMHMO CO31aTh
BCe COSMHEHHNS B COOTBETCTBUM C MpelBapUTeSIbHO HapHUCOBaHHON cXeMoii B 1. 1.

Cxema rotoBa. CHavana cxeMy HEOOXOJAHMO COXPAHHWTH B 3apaHee MPHIrOTOBIECHHOM
narmke. Terreps MOXKHO TIOTIpOOOBATH ¢ TOMOIIBO KHOMKH HoMmep 11 (eMm. pmc. 9.3)
MpoBepUTH cxemy. Ecin B cxeme HeT oIMOOK WITH 3HAUYNTEBHBIX HETOUHOCTeH, ToTaa
B pabodeM OKHe TporpaMMBbl MTOSBHTCS (B BEPXHEM JIEBOM YIITy) H300paskeHHe pado-
yell MmaHean MyJbTHMeTpa, & B HUXKHeH 4acTH OKHa MOSBHATCS rpaduK, SBISIOLIANCS
pesyibsTaToM paboThl CO3MaHHOM CXeMbl, HampuMmep, MokKasaHHbIH Ha puc. 9.2. Uc-
TTOJTB3YST KHOTTKY HOMep 12 (cMm. pric. 9.3) MOKHO TTPOBOAUTH H3MEPEHHS B PATHIHBIX
TOYKAX CXeMbl. [0 MOoKa3aHHAM MYITBTHMETPA W XapakTepy rpaguueckoil 3aBHCHMO-
CTH MOYKHO 1OOWTBCS ONTUMAaIBHOMN paboThl CO30aHHON CXEMBI.

Jaitee HeOOXOIMMO CO3IATEH CXeMY, COOTBETCTBYIOIIYHO OTeHeCTBEHHBIM CTaHIapTaM
(ECKJI) ans npuHUMMUAIBHBIX 3JIEKTpUUYeCKHX cxeM. Jlemo B TOM, YTO Bce 3aleicT-
BOBaHHBIC B TPOTPAMMe KOMIOHEHThI OYIyT COOTBETCTBOBATH WJIH CTaHAApTaM
CHIA, wnw vemerkim cradgaptam (DIN). YUtoObl BBIMOJHHTE H3MEHEHHSA B CXEME B
COOTBETCTBUH ¢ OTeYeCTBeHHBIMH cTaHAapTaMH, HeoOXOOWMO cHeflaTh H0opaboTKy
CXeMBI C TIOMOIIIBIO APYTHX Tiporpamm. JIasd ATHX 1iesiell CO3ManAy0 CXeMy CleayeT
IKCTIOPTHPOBATH B TpadhiuecKkiii (haiin ¢ pacinperremM BMP HiIH WME,

UToObl 3KCMIOPTHPOBATH CO3AaHHYIO cxeMy B dopMmar BMP HeoOXOOWMO B TJIaBHOM
MeH1o BbiOpaTh komMaHay File=>Export=Options (Daiin= Okcnopr= [lapamerpsr). B
OTKPBIBIIEMCST THAJIOTOBOM OKHe Export Options (Ilapamerpsr axcmopra), Moka3aH-
HOoM Ha pHc. 9.20, crmemyer BBIOpaTh TepekmouaTens Device dependent bitmap
(KomrroreHT 3aBHCHMBII OT pacTpa) W MIEIKHYTh MBITIBE0 Ha KHoTKe OK. 3atem Hyk-
HO BHIOpaTh KoMaHmy File=Export=Circuit as Graphic (Paiin=3xcnopr=Cxema
Kak Tpadiika) ¥ B OTKphiBIIeMcs okHe Save Bitmap File (Coxpaants dhaiin pacrpo-
BOM TpadMKK) BBIOpaTh Manky Ajs coxpaHeHus daiina ¢ 3KCMopTUpyeMoi cXeMoii.

10. YToObI 3KCMOPTHPOBaTH CO3AaHHYIO CXeMy B ¢dopMmar WME HeoOXOANMO B TJIaBHOM

.Ha mocmenrem arare cozmaeTcs pHCYHOK TTPHHIIATTHAD-

MeHIo BbIOpaTs komaHay File=>Export=>Options. B nosBuBIieMcs 1HagoroBOM OK-
He Export Options (puc. 9.20) crnemyer BBIOpaTh Tepekmodarest Windows
Merafile (Meradaiin Windows) u meiaxkHyTh MbIibto Ha kKHOTKe OK. 3aTtem Hy»)HO
BbIOpaTh koMaHay File=>Export=Circuit as Graphic 1 B oTkpbIBIIEMCSA OKHE Save
Metafile (CoxpanuTth MeTadaiis), KoTOpoe TO3BOJISIET

BbIOpaTh Marnky AJs COXpaHeHWs Qaiia ¢ SKCMopTH- |EEttiienineR E

- o Selected Format———————————— ~Oulput
pyemMou CxeMoHu.  Windows Metalle " Color
" Device independent bitmap & B

' Device dependent bitmap
HOM 3EKTPHYECKOU CXeMBbI, COOTBETCTBYIOIIEH OTedecT- smgmmwn.smays.ate
BeHHbIM cTaHaapTaMm (ECKJI) ans snekTpuiecKkux cxeMm. r UERCIORIG, S'M“Lm e
Ho mns atx 1ienmeii HeoOX0oaWMO BOCTIONB30BATHCS TIPO-
rpammami Paint niw Corel DRAW.

Puc. 9.20. OkHo BbIOOpa
chopmaTa hanna
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HJopaboTka cxembl B nporpamme Paint

Jns 3anycka rpaduueckoro pemakropa Microosft Paint B omepaiioHHOM cucTeme
Microosft Windows XP Beibepure komanny Myck=Bce nporpammbi=CTaHAapTHbie™
Paint.

C nomortsto komanasl File2Open (®aiin=OTkpbiTh) HEOOXOIHMO OTKPBITH CXEMY,
KOTOpasi ObUTa 3KCTIOPTHPOBaHa B ¢opmar BMP. PaGodee okHO mporpammbel Microosft
Paint ¢ otkpeIToii B HeM cxemoii mpoctoro LC reneparopa nokasaHo Ha puc. 9.21.

W genlla - Paint
dain Mpaeka B PucyHok MamvTpa  Cripaska

“OD/?%N%
O|Rr|~[F|=|2]3|C

‘1, 1 T
—| I T

ANA NONyuYeHUA cpaeks EsifiepiTe KoMaHAy "Be20B cipaskn” Wz meHn "Crpasika”, ‘ |

Puc. 9.21. Pabouee okHO nporpammbl Paint

UrtoOsl gopaboTaTh 3Ty cxemy, motpedyercs He TaK YK MHOTO YCHIIHH.

o HeoGxoanmo M3MeHNTh M300pakeHHe CHMBOJIa 3azeMieHns. Eciau 6b1 B cxeme ObIT
MPUMEHEH 3JEeKTPOIUTHUECKHI KOHOEHCATOP, TO ero n3o0paskeHHe Toxke HYKHO Obl-
710 OB 3aMeHHTh. Takke MoTpeOoBANACH OBl 3aMEHA CHMBOJIOB PA3THYHBIX THOMOB.

L4 HeO6XOHI/IMO U3MEHNUTh HallMCaHHe€ HOMHWHAJIbHBIX BEJIWYWH KOHACHCATOPOB, PE3N-

CTOPOB H KATYHMIEK HHAYKTHUBHOCTH. s

1.0
e HeoOXx0auMO H3MEHHTH OOO3HAYEHHE TPAH3H- | N w2

CTOPOB, THOIOB H MHKPOCXEM. R
100k
JopaGoTaHHBI BapHWaHT cXeMbl TIOKa3aH Ha
o2
puc. 9.22. 1||:|Iu AP VT
TMosy4eHHBIH PHCYHOK CXEMbI HEOOXOANMO CO- l S P KIms
XpaHWTh B COOTBETCTRYOIIeH marke. JIns ykazaH- I mIDID
HOM BBIIe NOpaGOTKH CXeMbl MOXKHO HCTONB3O- £ =0 l Boixon
“ “ “ R2
BaTh Mo00H Apyroil, Oomee ynoOHBII I1s BaC Tpa-  “zoueru o
dugeckiii  peaakTop, KOTOPBIH TMO3BOISAET KOp- 1
PEKTHO UMTIOPTHPOBATH WMEF-(hailiThl. Puc. 9.22. [lopaBoTaHHbIii

BapUaHT CXeMbl



JopaboTka cxeMbl B nporpamme CorelDRAW 12 253

HdopaboTka cxembl B nporpamme CoreIDRAW 12

Ta mporpaMMa JOBOJIBHO XOPOIIO PacTPOCTPaHeHa, MOITOMY HE COCTABHT OOJTBIIIOTO
Tpyaa nprodpecTu ee, HanpuMmep B Internet. [logoliaet mobas Bepeus 3Toi MporpamMmBl.
ITocie 3amycka niporpamMMbl CorelDRAW Ha akpaHe mosiBUTes ee TiiaBHOe pabodee OKHO,
Toka3aHHoe Ha puc. 9.23.

## CorelDRAW 12 - [PHCyHOHL] ! ! Z
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Puc. 9.23. maBHoe pabouee okHo CorelDRAW 12

Beibepure komManay ®ain=>WUmMnopT, 1 Ha 3KkpaHe OTKPOETCS THANIOTOBOE OKHO BbI-
Oopa daiina co cxeMoi A UMNIOPTUPOBAHNS ee B TIPOrpaMMy, MokazaHHoe Ha puc. 9.24.

BriGeprTe B nranmoroBoM okHe MMNOPT HY>KHBIM WMEF-halil co cxeMoil W IIeJIKHATe
MBIIIBIO Ha KHOMKe MMNOPT MIIM MPOCTO ABaXIbl ISIKHATEe MBITIBIO Ha (aiine. Yka3za-
TeNb MBIIIA TTPUMeT BHI YroJIbHWKa. YCTaHOBWTe yKas3aTelb MBIIIH B TOYKe CTPaHWLIBI,
KOTOpas OyAeT OMpeaetaTh MePBbIi Yrol CXeMbl, HIKMHTE JIEBYIO KHOTKY MBIIIH H, HE
OTIYCKasa €€, NMEPEMECTUTE YKA3aTClib MbIIOH B TOYKY, KOTOpaA 6y/:[eT OTIPEaACIATh YTOJ
CXeMBI, PacMoIoKeHHBIH Mo AWaroHaidn. OTMyCTHTe KHOMKY MBIIIH, W Ha CTpaHHLe Mos-
BHTCS H300paskeHHE CXEMBbI, MOKa3aHHOe Ha prc. 9.25.

Ecnn mzo0paskenwe OyaeT Ka3aThCs CIHIIIKOM MENKHM, YBEJTHYBTEe ero Macirad, Ha-
MpHMep, ¢ TTOMOILIBIO MTOJI BBOAa YPOBHMU yBeNnUUYeHUs nanenn Ctanaapt.

UToObl OUMCTUTH CXEMY OT JIMITHUX JeMEeHTOB, HEOOXOAMMO B TJIABHOM MEHIO Mpo-
rpammbl BeIOpath komaHay MoHTax=PasrpynnupoBaTbk Bce. D10 mo3BOMHT Kadkabiii
W3 DIIEMEHTOB PUCYHKa, KaXKIyto OYKBY, BBIISNATH OTACIBHO OT APYTHX JIEMEHTOB. BbI-
JeJIeHHBII 3/IeMEHT JIeTKO YAaIseTcsl HaxkaTHeM ¢ TIoMOIIbto Kilasuinn <Delete>.

TMocne BeimonHeHNs BCex yhaneHHil BoiOepuTe xoManay MoHTax=IpynnupoBaThb.
[Mocre aTol KOMaH/BI BCE AMEMEHTHI CXeMBI OYIyT O0BETHHEHBI B OJHY TPYTIY.



254 KomnbloTep co3faeT aMNeKTPOCXeMbl

e
Hmnopr @
Manka: | £ Glavald v Q&= E
Y 3 Risl4_twmf 3 Risl4_16,wmf
:3 3 Risl4_2wmf 3 Risl4_17 wmf

HeaaeHme 3 Ris14_3mmf 3 Risl4_18.wmf

AOKYMEHTEI ¥ Risl4_4.wmf 3 Risl4_19.wmf
— 3 Ris14_Sawmf 3 Risl4_20.mmf

| 3 Risl4_bowmf % Risld_21.wmF

3 Ris14_7wmf 3 Risl4_22 wmf

3 Risl4_Gowmf 3¢ Risl4_23.mmf

¥ Ris14_9wmf 3 Ris14_24.wmf

3 Risl4_10.wmf

3 Ris14_11.wmf

3 Risl4_12 wmf

¥ Ris14_13.wmf

FafinuHi cTon

Fow A0KyMEHTE!

g % Ris14_14.mmF T
N % Risl4_15.wmf s =P
Moi KoMMsroTEp
“] Ve havina: | Ris14_Lwmf v [
3 .
Cetesoe  PAANTHME: | Brs dopmatel harinos v
oKkpyEHHE

COPT. M0 THIY: Mo yronUHD &
KopoEaa cT.i | 1251 (ANSI - KMpHnnvua) hd
Pasiep
dopuaT W - Windows Metafile
Jameuana:

COXPAHHTE COH H CTPAHMUbI

|

Puc. 9.24. lnanorosoe okHo UMnopTt

o
£ CorelDRAW 12 - [PyeyHoK1]

[B] wein Moseca Bua Maker Mowraw  dderrs  EerOfpas  Teker  Cepeuc  Gken  Crpara 8 x
‘DW\%&X - & B A - 38| 0o v

2= = n — s wa PR TP [ Ty
” 1 v Bt =2 0| (2 camae . || @fsom 2]| GBS T | 2

By 6,35 m
‘ .‘20\0‘..‘\.."1?0.”.|H. [ 100 200 300.“.I"ll“oqﬂ“ll“mlmlmjme"r!wl
S
=

E

300

200

100

CEENBRPEEODRR D7

raneTp

"+ 1uz1 + M Crpanvmual /f r3

v
>
=<

(514,111; 342,013 C i K AN NepeTAr wTabkpoBaHKA; BTOpaN KAk ANA NOBOPOTa/HAKNON; 2-... () =

Puc. 9.25. imnopTmpoBaHue pucyHka B nporpammy

Jlis Toro, 9ToOBl OTpeaaKTHPOBATH TEKCT, HalpUMep, HaWMeHOBaHHe TPaH3WCTOpa,
HCOGXOHI/IMO BBIACIIUTL OTOT TEKCTA C TIOMOIINBKD MBIIMH H BBIGpaTB KOMaHay
TekcT=>PepakTupoBatb TekcT. Ha skpane oTkpoercs okHO PepakTUpoBaHMe TeKcTa,
ToKa3zaHHoe Ha pHc. 9.26, B KOTOPOM MOKHO BBITIOTHHTH Bce HEOOXOAMMBIe OTIepallii 1o
H3MEHEeHHIO TeKCTa, Kak B OOBIYHOM TEKCTOBOM PEIaKTOPE.

IMporpamma CorelDRAW Tmo3BOJSIAET BBITIOIHWTE KOMMHPOBAHHE JMOOOTO 3lIEMEHTa
CXeMBbl, UTo O4YeHb YI0OHO IS CO3MaHWs HOBOTO TeKcTa. [[1s aToTo BBIAETHTE TeKCT W
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HOKMHTE KJIaBHINY <+> B IHPOBOH KiIaBHa-
Type. [Ipn 3ToM Ha MecTe BBIIEIEHHOTO 3Jle-
MeHTa TOABHWTCA BBIAEIEHHass ero To4YHas Ko-
A, KOTOPYK MOYKHO TIEPETaIIHTh C TIOMOIIIBIO
MBIIITH B JIKO00€ APYroe MECTO H OTPEAaKTHPO-
BaTh WJIA BBECTH COBCEM HOBBII TEKCT.

Tlocme Toro, Kak BCe BCIOMOTATEIHHBIC
onepaiii OyayT BBIMOJHEHBI H CXeMa MPHUMET
CBOIl OKOHYAaTeNIbHBII BHI, cleAyeT COXPaHWUTh
¢haiin ¢ pUCYHKOM B COOTBETCTBYIOLISH Marlke.
Jst 3TOTO BBIOEpHTE KOMaHIy
®ann=CoxpaHutb kak. Ha skpaHe oTkpoeTcd
CTaHIapTHOe OKHO AJISl cOXpaHeHus daiina, mo-
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Puc. 9.27. OkHo ang coxpaHeHus gokymeHTa CoreDRAW

Puc. 9.28. Cxema, aopaboTaHHas
B CorelDraw 12

[TprMeHeHHe PUCYHKOB, CO3OaHHBIX WINM 10palOTaHHBIX C MOMOLLBIO MPOTPaMMBbI
CorelDRAW 12, ymoGHO TeM, 4T0 MOKHO OUeHB JIeTKO W3MEHSATh pa3Mephl 3THX PHCYH-
KOB M MaciiTaOHpOBATh WX MPH TIOJTOTOBKE K MTEYATH.



