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Sprint-Layout. PykoBoacTBO m0Jb30BaTeIsl.

IpeauciaoBue

Bamemy BHMMaHUIO npeanaraeTcs yueOHoe mocodue K 3eMEeHTapHOM cucreme
ABTOMAaTHU3UPOBAHHOTO MPOSKTUPOBAHUS TTeUaTHBIX TaT Sprint-Layout. JlanabINH yueOHUK
co3zaH Ha 6a3e GUPMEHHON JOKYMEHTAIMH K 3TOH MporpaMme. ABTOPOM MOCOOUs SBISIETCS
Kusi3eB Anekcannp AHaronbeBud, cTyAeHT Kadenpsl MT11 «3nekTpoHHOE MaTMHOCTPOEHUE
MI'TY um. H.D.baymana . Ota paboTa sBnsiercs nepBoi (0yzeM HaesaThCs - He MOCIIeAHEN )
Cephe3HOM MyOIuKaIueit apTopa.



PexomenryeTcst mosib30BaThCs aHTTIUICKON Bepcuei nporpammel Sprint-Layout. JlanHoe
1oco0ue OpUEHTUPOBAHO UMEHHO Ha aHTJIMICKYIO BEPCHUIO, TIOCKOJIBKY pPyCU(UIIUPOBaHHbIE
BEPCUU UMEIOT 3HAYUTEJIbHBIE HETOYHOCTH B TEXHUYECKON TEPMUHOJIOTMH, YTO MOXKET IIPUBECTH
K HEMPaBUWJIbHOMY TOHMMAHHUIO HEKOTOPBIX (PYHKIMI. 3aMETHO, UTO Takue «pycu(uKaLum», K
COKAJICHHUIO, 1€JAI0TCA 3a4aCTYIO JIObMU JAJEKUMU OT IIPOCKTUPOBAHMS WIHA TPOU3BOJCTBA
NEYaTHBIX IUIAT, IOCKOJIBKY OHM Ja’Ke HE BUASAT Pa3InyMsl MeX 1y lieaKorpaduei 1 nasyibHOMU
mackoi. [Ipu co3ganun mocoOust aBTOp CTapajicsi UCIOIb30BaTh MPABUIIBHYIO TEXHHUECKYIO
TEPMHUHOJIOTHIO, IPUHATYIO Y IIPOM3BOAMUTENEH IIEYaTHBIX IIAT. ABTOP BBIPAYKAET HALEKIY, UTO
YUTATENIM PAHEE HE 3HAKOMBIE C IIPOCKTUPOBAHUEM IIEYATHBIX IUIAT, TAK)KE HAy4aTCsl HA3bIBaTh
BEIllM CBOMMHU UMEHAMH U HE CTaHYT BIIOCIIE€ACTBUU 003bIBATh KOHTAKTHBIE TIOLIA/IKH
«ATAYKaMU», a MATIBHYI0 MacKy CTPAaHHBIM TEPMHUHOM «0e3 maek» (Kak B OJHOH H3
PyCHPUIIIPOBAHHBIX BEPCUA).

ABTOp BBIpaXkaeT 6J1aroJapHOCTb INIABHOMY TEXHOJIOTY Y4eOHO-AEMOHCTPALIMOHHOTO
KOMIUIEKca «DJIeKTpoHHbIe TexHonorun» TaxayrnuHoBy Punaty [llaykaToBudy 3a uaero
CO3JIaHUs JAaHHOT'O MOCOOMS U IIEeHbIE 3aMEYaHus IIPU €ro HalMCaHUUH.

Ecnu nocne 3HakoMcTBa ¢ JaHHBIM ITocoOueM y Bac octanuch kakue-To BOIPOCHI IO ITpOrpamMmme
Sprint-Layout, niin BO3HUKIIM KOHCTPYKTUBHBIC MPEATI0KEHUS [0 YIYUIICHUIO TaHHOTO
nocoOusi, MuuIMTe 1Mo azapecy rottweiler@mail.ru ¢ momerkoit Sprint-Layout. ABTop ¢
ynoBoabscTBHEM BaMm otBeTut. Takxke aBTOpy NpOCTO MHTEPECHO y3HATh Baile MHEHHE O
IAHHOM I10COOUH.

Hata nocnenueit penakiuu 17.03.2005.

1. BBenenue

Sprint-Layout (nanee SL) - 3To mpocreiiiiee, HO BecbMa 3()HEKTUBHOE CPEICTBO IS
IMPOEKTUPOBAHUS OJHOCTOPOHHUX M IBYXCTOPOHHMX IEYATHBIX IUIAaT. JTa MpOorpamMma COIEPKUT
BCE€ HEOOXO0MMbIe (PYHKIMH (KpOME aBTOMATUYECKOI'0 pa3BOAUYMKA) JUIs CO3/IaHUSI TOTIOJIOTUU
wiat ¢ MakcumManbHbIMU pazmepamu 300x300 mm. SL no3BossieT coxpanath ¢aiisl B popMaTax
Gerber u Excellon, koTopble SBISAIOTCS CTaHIApTOM 0OMEHa JaHHBIMM ITPU IPOU3BOJICTBE
nevaTHbIX mwiat. Eciu BeI mpodeccroHalbHO 3aHUMAETECh PAa3BOJIKOM MeYaTHBIX IJIAT U
ucnonb3yete /i 3Toro nporpammy tuna P-CAD, ckopee Bcero SL Bam OyJeT He MHTEpeceH,
MOCKOJIbKY Pa3BECTH B HEM MATEpUHCKYIO IUIATy /ISl KOMIIbIOTEPA Bl TOYHO HE CMOXKETE (XOTS
KuTaip! 1 B Autocad'e BOCbMHCIOWHBIE TUIATHI Pa3BOAT ). A BOT €CJIM BBl TOJIBKO HAUWHAETe
3HAKOMMTHCA C yBJIEKaTEIbHBIM MIPOLIECCOM Pa3BOJKH ILIAT, UM BPeMs OT BpeMEHU
CTaJIKUBAETECh C HEOOXOAMMOCTHIO pa3BecT Heckoiabko HE ouens 6ompumx, HE ouens
cinoxHble TuaT ¢ HE oueHb BBICOKOM IUNIOTHOCTBIO JIEMEHTOB, Toraa SL - 3To Kak pa3 To, 4yTo
BaM HY>XHO.B 3TOM cityuae HeT HEOOXOITUMOCTH TPATUTH CBOE IPAroleHHOE BpeMs Ha OCBOCHHE
KaKUX-TH00 CIOKHBIX CHEIMATN3UPOBAHHBIX POTPAMM, BEJlb HE CMOTPS Ha CBOIO
UCKJTIOUUTENBFHYIO IPOCTOTY, SL MO3BOIUT BaM OBICTPO U JOCTATOYHO MPO(ECCHOHATBHO
MOJIFOTOBUTH MEYATHYIO IJIaTYy.
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SL oGopynoBaH HHCTpYMEHTaMH /151 POPMUPOBAHUS KOHTAKTHBIX TUIOIIAA0K PA3TUYHOM
¢dbopMbI (Kak 17151 BBIBOJHOTO, TaK U JJIsl HOBEPXHOCTHOTO MOHTAaKa), MPOBOJHUKOB, MTOJIUTOHOB,
TeKcTa U T.1. Pa3mepbl 371eMEHTOB MO>KHO U3MEHSATh B IIMPOKOM JUara3oHe.

JI1s ka0 CTOPOHBI IIEYaTHOM IIJIaThl IPEAYCMOTPEHBI 1BA CJI05 - CJIOW POBOAHUKOB U CIIOU
MapKkupoBKH. CII0H NasiIbHOM MacKH CO3JacTCd aBTOMaTHYECKU. TaKkxke BO3MOXKHO
ABTOMATHUYECKOE CO3/IaHUe OOIIeH IMHBI, TECTUPOBAHHUE CETEH U T.1.

Bcerpoennas aBromatu3upoBaHHasi (HO K COXKAJICHUIO HE aBTOMAaTUUYECKasi) TPACCUPOBKA
MIOMOXET BaM Pa3BeCTU MPOBOJIHUKH.

bubmuoteka SL conepxuT psia Hanbosee paclpoCTpaHEHHBIX TUIIOPa3MEPOB AIEKTPOHHBIX
KOMIIOHEHTOB. [IpH xenanuu 3Ty OMOIMOTEeKy MOXKHO JIETKO MONOJIHUTb.

2. Co31aHue MeYaTHOH IJIATHI

2.1. Pazmepsl Ii1aTbl

[Tpu cozpannu HOBOM MJIATHI IPEXkKE BCETO HEOOXOIMMO 331aTh €€ pa3Mepbl. OTKpOITEe B MEHIO
WM LIEJNKHUTE JIEBOM KHOIIKOM MBILIH 110 CJIOBAMHU

B HWKHEH 4acCTH pelakTopa. Takke MOKHO HaXaTh IIPABOM KHOIKOM MBIIIH 110 3aKJIaJIKE

ClleBa B HIDKHEW 4acTH PeIakTopa U B BHINAAAI0ONIEM MEHIO BBIOpaTh Properties.

Board proper _35}
—Board zize [max. 300 = 300 mm]
"wdidth [mm];
Height [mm]: (100
~Mame
JB-:uard 1
ok LCancel
B otkpsiBIIEMCS OKHE MOXKHO 3a1aTh [Inpuny - u Beicoty - IIJIaThI, a TAKXKE €€
HazBanue - , KOTOpPOC 6y,ueT OTO6pa)KaTLCH Ha 3aKJIaJgKe. Pa3Mepr IJIaThl HC MOT'YT OBITH

oosbie, ueM 300x300 MM.

Br1 MmokeTe BCPHYTHCA K JUAJIOTY B 0001 MOMCHT, €CJIN 3aXOTHUTC U3BMCHUTL pa3sMCEpPhbl HIIN
Ha3BaHMUC I1JIATHI.

2.2. Pazmep ceTku

CeTtka mo3BossgeT 0ojee TOYHO pa3MemaTh JIeMEHTHI TOMOJIOTHH. [IpuBs3Ka K ceTKe BKITIOYeHA
Bceraa. Jlaxke eciu BbIOpaHHbIM MaciiTad H300paykeHHsI CIIMIIIKOM MaJl, YT00bI 0TOOpakaTh
NPUBS3KY BU3YaJIbHO, OHA BCE PABHO OCTAETCS BKIIFOUEHHOM.

Yr10o0OBI OTKIIOYUTH MMPUBA3KY HAXKXMUTE U JCPKUTE KHOIIKY Ha KJIaBHUaType€, Korjaa
NnepeMeacTe KaKOW-T100 00OBEKT B IOJIE peaaKkTopa.
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Bbl MokeTe I3MEHUTH pa3Mep CETKH, €CITH He0OX0IMMO. DTO HUKAK HE MOBJIUSET Ha
Tonojoruto. Eciu Bel He MoXeTe 100paThCs 10 HYKHOIO MecTa Ha Iare, monpooyiire
YMEHBIIUTh pa3Mep ceTKH. [1o yMoIuaHUI0 peKOMEHIyeTCs HCIIOIb30BaTh CETKY pasmepom 1/10
nroiima (2,54 MM) WiH KpaTHbIe ei pa3Mepbl. UTOOBI YCTaHOBUTD pa3Mep CETKH HAXKMHUTE
KHOIIKY Ha MaHeJIu UHCTPYMEHTOB CJIeBa BHU3Y:

0.6325 mm

IlosiBUTCA BhITTaAAIOIICC MCHIO!

0.079375 mm £1/32 RM)
0.15875 rarn (1116 RM)
00,3175 mm (13 RM)

0,635 mm (14 RM)
1.27 o {12 RM)

2,54 mm (R
5.08 mm (2 R}

0,05 mm
W 0. 10
0.50 romm

add new grid walue, .,
Remove current grid value

Subdivisions k
v Show grid
OTO MEHIO MpeAIaraeT ceMb CTaHAAPTHBIX Pa3MEPOB CETKH, OIXOAALINX /17151 OOJIBIIMHCTBA
3aza4. Bel Taxke Moxere 100aBUTh HOBBIM pa3Mep CETKHU B BbINajiaroliee MeHo. [list atoro
Ha)KMHTE B BBINIA/IA0NIEM MeHI0. MoxHO 3a1aTh pa3mep cetku ot 0,01
MM 710 99,9 mMm. BeiOepute HyxHOe 3HaueHue U HaxxMuTe OK. HoBbIil pazMep ceTku MosiBUTCS B
BBINA/IAI0LIEM MEHIO.

UTo0B! y1anuTh Kakoi-11md0 pa3Mep CETKU U3 BbINAJAIONIEr0 MEHIO, IOCTaBbTE HAIPOTUB HETO
rajoyKy ¥ Ha>KMHUTE B MEHIO

Mapkep ceTkn

OO0b14HO JUI y100CTBA OLIEHKH PACCTOSHUH B M0JI€ PEAAKTOPA KaX/1as MsTask JIUHUS CETKU
YTOJIIIEHA TI0 CPAaBHEHHIO C APYTUMH. B pasnene BbImagaromero MeHto BBl MOJKETE
BBIOPATh, Yepe3 CKOJIbKO KJIETOK JIMHHSI CETKH YTOJIIAETCs, MM BOOOIIE OTKIIOYUTh YTOJIIEHUE
JIMHHM.

OTto0paxkeHue H COKPbITHE CETKH

YroObl MOKa3aTh WIN CKPHITh CETKY, B BBINAAAIOIEM MEHIO COOTBETCTBEHHO BBICTABUTE WU

CHUMUTE IaJIOYKy NICPEA MYHKTOM . NmeiiTe BBUAY, YTO IIPUBA3KA K CETKE OCTACTCA
BKJIIOYEHHOM JAaXKE KOrja CETKa CKphITa.

2.3. CJ10i1 IPOBOAHUKOB U CJI0M MAPKHMPOBKHU

B SL st ka)k10# miiaThl mpeycCMOTPEHO YeThipe ciiosi. CIou MOYKHO MPEICTaBUTh KakK
MIPO3payHbIe IJIEHKH, JIEKAIKME OJTHA MOBEPX APYrou. [ Kax a0 CTOPOHBI IJIaThl CYLECTBYET
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JIBa CJIOS1, OJMH — CJIOM MPOBOJHUKOB, B KOTOPOM PACIIOIAraeTcsl HEMOCPEACTBEHHO TOMOIOT S
(KOHTaKTHBIE IUIOIAKN U COSAUHSIIONINE UX TOPOKKH), U APYTOi — CII0M MapKUPOBKHU
(HEeTPOBOIAIINIA), KOTOPBIN MCIIONB3YETCs s rpahuuecKoro yKa3aHus pacioI0KeHUS
3IEKTPOHHBIX KOMIIOHEHTOB U PA3JIMYHBIX CIIY>KEOHBIX OTMETOK.

Yetsipe ciost B SL — 3710:

e C1 (Copper 1) 1-1 cropoHa mIaThl — CJIOH MPOBOAHUKOB
o S1 (Silk screen 1) 1-s cropoHa miaThl — CIOH MapKHUPOBKU
e C2 (Copper 2) 2-s1 cropoHa ILIaThI — CJIOH MPOBOAHUKOB
o S2 (Silk screen 2) 2-s cropoHa miaThl — ClIOH MapKHUPOBKU

Br1 MmokeTe 3a4aThb OBCT KAXXKA0I'0 CJI0.
HO)KaHYﬁCTa 06paTI/ITe BHUMAHHC IIPpHU CO3JJaHUH CBOCH IIJIaTHI:

e 1-s cTOpOHA MJIATHI — 3TO BEPXHsAS CTOPOHA TIATHI.

e 2-51 CTOpOHA TUIATHI — 3TO HUKHSISI CTOPOHA TUIATHL.

o Co3paBaiiTe CBOIO TOIOJIOTHIO TaK, KaK eclii Obl Ballla Iu1ata Obuia MPo3pavyHoOu.

e YuTHTE, 9TO 2JIEMEHTHI U TCKCT Ha HUKHEHW CTOPOHE BaIlleH MIaThl (CTOPOHA 2) JOKHBI
OBITH OTpaKeHHBIMH (00bIYHO SL nmemaer 3To A Bac aBTOMAaTUYECKH ).

TonpKO OJIMH U3 CIIOEB MOXKET ObITh aKTUBHBIM (JIOCTYIIHBIM Il PEIaKTUPOBAHMS) B JaHBIN
MOMEHT BpEMEHHU. DTO 3HAUUT, YTO KaXJIbIi HOBBIM 3J1eMEHT OYyIyT MOMEILEH Ha aKTUBHBIN
CJIOH, a OCTAJIbHBIE CJIOU B ’TOT MOMEHT U3MEHSITH HENb34.

UToObI MEepeKIIIOYNTh aKTUBHBIN CIIOU, BBIOEPUTE COOTBETCTBYIOLINH CIOH U3 ITyHKTA
IJIaBHOTO MeHI0. Taxke MO’KHO MCIOJIb30BaTh IIAHENb B HI)KHEN 4acTU peJaKTopa:

v [
7

achve @ {4

Paznousernsle kHonku C1 S1 C2 57 (XOTS eciu Bbl IOMEHSJIH LIBETOBbIE YCTaHOBKU SL 3TH
KHOIIKA MOTYT OBITh U APYTOTrO 1IBETA) AENAI0T COOTBETCTBYIOIINE CIOU
BUAMMBIMHU/HEBUMMBIMH, @ HUXKE C TIOMOIIBIO MEPEKIIIoYaTessi MOKHO BHIOpATh aKTHBHBIN
CJION.

AKTHUBHBIH CJION BCEraa BUAUMBINA. BBl Taxke MOYKETE UCI0Ib30BaTh KHOIIKU Ha
KJIaBUAType N7 BBIOOpa akKTUBHOTO ciiosi. KHomku IIO3BOJISIIOT MEPEKII0YATh

BI/I)II/IMBIG/HGBI/I)II/IMBIG CJiou.

HaxxaB Ha KHOTIKY 7 BBl yBUIUTE ClIeyrolee HHGOPMAIITMOHHOE OKHO:
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3,[[6()}: HarjisiaHo 00BsACHSETCS PpacCIIoOJIOKCHUE CJIOCB U UX Fpa(bl/lquKaﬂ HHTCPIIpCTA M.

2.4. JInHel KU ¥ TaHeJb HABUTAIIHH

Jl1s u3MepeHust pacCTOSIHUM B BEpXHEH U JIEBOW YaCTAX pEeAaKTOpa pPacloOKEHbI
KOOpPJIMHATHBIE JIMHEHKU. B KauecTBe €MMHUIIBI ITKAITBI MOXKHO BBIOpaTh MuuumeTp (M) mnu
monM (1), HaxkaB KHONIKY MEKy JuHekamu. (Takxke MOXKHO cAenaTh 3TO B pa3jiesie IIIaBHOM
MEHIO: .) Texymiast mo3uis Kypcopa OTMEJaeTcsl Ha IMHEWKaX KPaCHBIMU MOJI0CKaMHU
JUTst OoJiee yI0OHOTO OPHUEHTUPOBAHMS.

ITanes HABUTaLUM

[ 3556 mm
| 254 mm

Texymme KOOpAUHATHI Kypcopa 0TOOpaXkaroTcsl B IEBOM HMXKHEM YTy pefakropa. Enunnna
U3MEPEHUS COOTBETCTBYET BHIOPAHHOM /7Sl JINHEEK.

HauaJjio koopaunar

OOGBIYHO HAYAJIO KOOPJMHAT PACIIOIOKEHO B BEPXHEM JICBOM YIUIy pellakTopa U 0003HadaeTcs
CUHEHN TOUKOi. BBl MOXeTe MmepeTanuTh 3Ty CHHIOI TOYKY JIEBOW KHOIMKON MBIIIH B JIF000€
yno06Hoe BaM MecTo. KoopanHaTel HEMeIJIEHHO HAYHYT OTCUYMUTHIBATHCSA OT HOBOT'O HavaJa.

EcmmHaT CKYIICM BUJC HAYAJIO KOOpAWHAT HE 0To6pa>i<aeT Cs, Bbl MOXKCTC YCTAHOBUTL €TO TAK:
HIETKHUTE TPaBON KHOMKOM MBIIIM B HY’)KHOM MECTE U B BbINAJIAI0LIEM MEHIO BeiOepuTe Set
origin.
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ITpu nepeTackMBaHUM HaYaJI0 KOOPAMHAT MOKHO YCTAaHOBUTH TOJIBKO B yrilax ceTku. Haxmure
U yJIepKUBANTE KHOIIKY Ha KJIaBUaType, YTOObI BpEMEHHO OTKJIIOUUTH MPUBSI3KY K CETKE U
YCTaHOBUTH Hayajao KOOPJUHAT B IIPOU3BOJIbHOM MECTE.

3. DyHkuuu GopMUPOBAHUS TOIMOJIOTUH

3.1. OcHoBHbIe GPyHKUMHU GOPMUPOBAHUSA TONOJIOTUH
SL mnpeajgaract BCC HeO6XO,Z[I/IMBIe (bYHKI_[I/II/I JJI1 CO3aHus TOITOJIOTHH II€YAaTHBIX IJIaT.

Ha nanenu MHCTPYMEHTOB CJI€Ba PACHOJI0KEHbI KHOIIKH, KOTOPBIE BKIIFOUAIOT
COOTBETCTBYIOLIUI PEKUM J100aBICHUS PA3IUYHBIX JIEMEHTOB TOMOJIOTUHU. PexuM 1o
YMOJTYaHHUIO (YKa3Ka) — 3TO pexuM peaakTupoBanus. OH HCToNb3yeTcs A BbIOopa,
nepeMeIeH s U TpaHcPopMaluu 0ObEKTOB TOIOIOTHH.

Ecnu B mome pPE€aAaKTOpa HAXKATH IMMPAaBYI0 KHOIIKY MbIIIH, ITOABUTCA BbIIIaJar0oniec MCHIO, KOTOPOC
npeajaract HEKOTOPLIC YaCTO HCIIOJIb3YCMBIC (bYHKI_II/II/I

BroigesieHre 00LEeKTOB

Brigenenue 00bEKTOB TOMOJIOTHH JIJISl MX TIEPEMEIISHUS WM TpaHC(HOpMAIUK IPOU3BOIUTCS B
pexxumMe penaktupoBanus (ykaska). [IpocTo mienkaure mo o0beKTy, 4ToObI BBIACIUTD €T0.
BrineneHnbIil 00BEKT MOMEHSIET CBOM I[BET HA PO30BBIA. ECIM BBl XOTUTE BBIIETUTH HECKOJIBKO
00BEKTOB, BBIOEPUTE UX C TIOMOIIBIO paMKH (NIEPEIBUTANTE MBIILIb, YEP>KUBAs JIEBYIO KHOIIKY).
Bce 00bekThI, OKa3aBIIMecs BHYTPU PAMKH, OyIyT BBIJCIICHEI.

BrI moxeTe I[O6aBJI$ITI) OTACIBHBIC O00BEKTHI K YK€ BbIACJICHHBIM HUJIW YAAJIUTDb U3 BBIACICHHBIX,
YACPIKHUBAA KHOIIKY Ha KJIaBUATYPC U HICIIKaA 110 OTACIbHBIM 00BEKTaM.

HepeMemeHne 3JIEMCHTOB

BI:II[GJ'II/ITG OJICMCHTEI, KOTOPBIC H€06XOI[I/IMO NEpCABUHYTD. 3arem IICJIKHUTE 110 OJHOMY U3
BBIZICJICHHBIX 3JICMCHTOB, YACPIKUBAS JICBYIO KHOIIKY MbBIIIHU IIEPCABUHBTE 3JIEMCHTHI B HY)KHYIO
MO3UIHUIO U OTITYCTHUTC KHOIIKY MBIIIHN.

Yﬂepﬁ(HBaﬁTe KHOIIKY Ha KJIaBUATYPEC, €CJIN XOTUTC OTKIIFOYUTD ITPUBA3KY K CCTKE.

Jlnst mepemerniieHus BBIICJICHHBIX SJIEMEHTOB BbI TAK)KE MOKETE MCIIOIh30BaTh KHOMKH CO
cTpenkami ( ) Ha KJIaBUATYpE.

YanajieHue 00LEeKTOB

BrinenuTe 351eMeHTBI, KOTOPBIE HYKHO YJAIUTh. 3aT€M BBIITOJIHUTE OJJHO U3 CJIEIYIOLIUX
NEeWCTBHIA:

e HAKMUTE B IJITABHOM MEHIO

e HAXMUTE KHOTKY C U300pakeHHeM KOP3UHBI HA BEPXHEH MaHeTH HHCTPYMEHTOB

e IIEJIKHUTE B ITOJIC PEIAKTOPA MTPABOM KHOITKON MBIIIH U B BBITIA/IAIONIETO MEHIO
BbIOEpHTE

e MPOCTO HAKMHUTE KHOIKY Ha KJIaBHATYpE



3.2. IIpoBoaHM KM

Yto6b! 106aBUTH HOBBIM MPOBOJHUK K TOMOJIOTHH, BEIOEPUTE COOTBETCTBYIOUINI PEXXUM Ha
JIEBOM MaHEeIN UHCTPYMEHTOB:

! 7 Tiack

Ilepensuraiite Kypcop B moJjie penakropa. Kypcop tenepb conpoBOXIaeTCs KPYKOUKOM,
JMaMeTp KOTOPOTO COOTBETCTBYET IIMPHUHE NPOBOAHUKA. [IleIKHYB J1€BOM KHONKOM MBI B
HYKHOM MECT€, 3aJJaliT€ HAYAJIbHYIO TOUKY IPOBOAHUKA. Tenepr nepeaBuraite Kypcop K
KOHEYHOU TOUYKE MPOBOJAHMKA. Ha)kMMuUTE HECKOIBKO pa3 KHOIKY Ha KJIaBHaType,
4YTOOBI HATH ONTUMAJIbHYIO TPAEKTOPHUIO NpoBoAHMKA. IIlenkHuTE emie pa3 1eBy0 KHOIKY
MBIIIH, YTOOBI 3aKPEMUTh IPOBOJHUK, U TAKUM K€ 00pa30M MPOKIIAIbIBAUTE CIEAYIOMNN
CerMEHT MPOBOIHUKA. UTOOBI 3aBEPIINTH MPOLIECC, HAKMHUTE MPaBYIO KHOMKY MBIIIIH.

YCTaHOBI/ITB IHI/IpI/IHy HpOBOIIHI/IKa MOXHO C ITIOMOIIBKO I/IHCTPYMCHTa Ha HeBOﬁ IIAHCIN:
3 : [

BBeauTe Hy)HO€ 3HaYEHUE HENMOCPEICTBEHHO B YUCIIOBYIO SIUEHUKY WUJIU 3a5KaB JIEBYIO KHOIIKY
MBIIIY TPaBee TYEHKHU NIEPEMELIANTE KypCOp BBEPX-BHHU3.

[[upuHa MPOBOJHUKA 3aBUCUT OT BO3MOXKHOCTEH BBIBOJSILIETO YCTPOMCTBA (IIOTTEPA).
HyneBoe 3HaueHne COOTBETCTBYET HAUMEHBIIIEH IIMPHUHE IPOBOJAHUKA, KOTOPYIO MOXKET
BOCIIPOM3BECTHU BBHIBOJsAIIEE 000PYIOBaHHUE.

Ecny BBl IOCTOSTHHO UCIIOIB3YETE HECKOIBKO ONPEAEICHHBIX 3HAYCHUN IIUPUHBI IPOBOIHHUKA,
1St 0oJiee yJOOHOTO MEPEKTIOYSHHS] MEKY TUMH 3HAaUEHUSIMU MOKHO 3alucaTh UX B
BBINAAIOIIEE MEHIO, KOTOPOE OTKPBIBACTCS, €CJIM HAYKATh CJIEBA OT YUCIOBOU SUYECHUKHU.
Bri6epute , 4TOOBI 0OABUTH TEKYIIYIO IIUPUHY IPOBOJAHMKA B BbINaJaroliee MeHI0. Bbl
MOJKeTe OBICTPO BbI3BaTh 3allMCAaHHOE 3HAUEHHE U3 BBINAJAIOIEro MeH0. YToOb! yaanuTh
3Hau€HUE U3 BBINAJAIOUIET0 MEHIO BBIOEPUTE €r0 U HAKMUTE B BBIIAJIAOIIEM MEHIO.

HN3menenue CYHIeCTBYIOIIUX ITPOBOJHUKOB

YToOb! N3MEHUTH CYIIECTBYIOLIUI MPOBOIHUK, BBIICIUTE €r0. Y3JIbl IPOBOJAHUKA OTMETITCS
CUHHUMU TOYKaMH. BBl MoJkeTe nepeaABUraTh y3Jjbl IPOBOJHUKA B HOBOC ITOJIOKCHHUE, 3aXBATUB
CUHIOIO TOYKY JIEBOM KHOMKOM MbITH. ECliK BBI IENKHUTE MPaBO KHOMKOM MBIIITH Ha OJTHOM H3
CHHHX Y3JIOB, TIOSIBUTCS BBITIA/IAIOIIEE MEHIO, KOTOPOE MPEITIOKHUT Y TaTUTh y3€e - ,
JloGaBuTh y3en - , 1 Pa3pe3arb MpOBOAHUKH - (pa3nenuTh OAMH Ha
HECKOJIBKO).

YToOb! U3MEHUTH IIMPUHY MPOBOIHUKA, BBIIETUTE €ro (MOYXKHO BHIOPATh HECKOJIBKO
npoBOHUKOB). Ha 11eBoil manenu MHCTPYMEHTOB YMCIIOBOE T0JI€ C IIUPUHOM MTPOBOIHUKA
MOJICBETUTCS KpacHbIM 1BETOM. (Eciu Bbl BbIOpain HECKOIBKO TPOBOJHUKOB Pa3HOM IIMPHHBI,
BBICBETUTCS HIMPUHA TOJIBKO OJHOT0 KaKOro-1n0o MpoBOHMKA.) Bel MoXkeTe 3a1aTh B
YHCIIOBOM I10JI€ HOBOE 3HAYEHUE IUPHUHBI IPOBOJHUKA (1J1 BCEX BBIOPAHHBIX TPOBOJAHHUKOB).

3.3. KoHTaKTHBIE INIOIIAAKH IJISI BBIBOJHOI'O MOHTAKA, IEPEXOAHBIC OTBEPCTUA
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YroObl paccTaBUTh KOHTAKTHBIE IUIOIIAKH, BHIOEPUTE COOTBETCTBYIOLIHMIA PEKUM, HAXKAB
KHOIIKY Ha JICBOW ITaHEIH HHCTPYMEHTOB:

QFx -

SL mpezyiaraeT HECKOJIBKO pa3IMYHbIX (OPM KOHTAKTHBIX IUIOMAaN0K. Tekymas Gpopma
oTtoOpakaeTcs Ha KHoIke. UToObl BEIOpaTh Apyryro GopMy MoKk, HA)KMUTE KHOIKY CO
CTPEJIKOM CIIpaBa OT KHOIIKH ILIOIIAIKH.

Ecnu BbiOpana onuus Ilepexonnas miomanka - , IUIOIAJIKa IIPU YCTAaHOBKE C
OJIHOW CTOPOHBI IIAThl ABTOMATUYECKH MOSIBUTCS TAK)KE M HA 00OpaTHON CTOPOHE (OHU HY>KHBI
JUIS COSIMHEHUS IPOBOHUKOB C Pa3HBIX CTOPOH IIaThl). Takas miomiaaka oroopaxaercs
3aIITPUXOBAHHOM.

B pexxume KOHTaKTHOM IIJIOMIAIKH IepeBUTanTe Kypcop mo miate. Kaxaplid mendok 100aBisieT
HOBYIO KOHTaKTHYIO IUIOIIA/IKY Ha IJ1aTy. YToOsl 3aBEPIIUTH MPOIECC, HAKMHUTE MPABYIO
KHOIIKY MBIIIIH.

KoHnTakTHas miomaaka Bceria CoepKUT OTBEPCTHE B LIEHTpe. TakuM 00pa3oM MOXKHO
J00aBISATH MOHTAXKHBIE OTBEPCTHSI HA MOJIUTOHBI (MACCHUBHBIEC TPOBOASIINE TUIOMIA/IKH ) WIIM Ha
HIMPOKUE IPOBOJIHUKH (IIMpE HAPYKHOTO IMaMeTpa IJIOLIAAKH).

Hapy>xHblli tuaMeTp 1 1uaMeTp OTBEPCTHS KOHTAKTHOM IUIOLIAJAKN HACTPAaUBAKOTCS HA JIEBOU
IIAHEJIA UHCTPYMEHTOB:

E" ||

-+ n

=]
o

Ecnu BBI yacto HCIIOJIb3YCTC KOHTAKTHBIC TNIOAAKN HECKOJIBKHUX ONPEACICHHBIX Pa3MEpPOB,
MOXXHO 3a11ucaTh UX 3HAYCHHUA B BbIIIaJa0II€C MCHIO JIJIsA Ooiee 6I>ICTp0F0 MNEPCKIOYCHU A
MCKAY HUMHU (BCG AHAJIOTUYHO KaK B pa3aciic HpOBO,[[HI/IKI/I).

H3menenue CYIECTBYIOIIUX KOHTAKTHBIX IVIOIIAI0OK

Boigenure miomanky (a MOKHO HECKOJIBKO). JlnameTpsl U popMa BEIOpaHHOM IUIOIIAIKH
(TOJIBKO OZJHOTO KaKoro-HUOY/ b, €CIM BEIOPAHO HECKOJIBKO) OTOOpakatoTCsl Ha JIEBOM MaHeNIu
MHCTPYMEHTOB. Bbl MOXeTe U3MEHUTDH ITH MapaMeTpbl, €CIIH HEOOXOAUMO.

[ToMeHSITh BbIACIEHHYIO KOHTAKTHYIO IUIOIAJIKY Ha MEPEXOIHYI0 MOKHO KHOIKOM Ha
KJIaBHaType.

OObIYHbBIC OTBEPCTHA

OObIYHBIE OTBEPCTHS — HEMETAJUIM3UPOBAHHBIE, 0€3 KOHTAKTHBIX IJIOIIA0K - MOTYT
MOHAJ00MUTHCS, HAIIPUMED, AJIs1 YCTAHOBKH Ha IUIaTe KaKUX-T1M00 KOPITYCOB, SKPAaHOB MIIN JIJIS
3aKPETUICHHS CaMOM IUIaThl B KOPITyce. Y CTAaHOBUTE BHYTPEHHUI U HAPY>KHBIA TUAMETPBI
KOHTAKTHOM IUIOIIAKU OAMHAKOBBIMHU, YTOOBI OJIYYUTh OOBIYHOE OTBepCcTHE. Takue oTBepCcTUs
0TOOpaxaroTcsi O€JIbIMU C TEPEKPECTHEM.

3.4. KoHTaKTHBIE IJIOMIAKH JJI IOBEPXHOCTHOI0 MOHTAXKA


/_detail/faq/sprint_layout/11.gif?id=faq%3Asprint_layout
/_detail/faq/sprint_layout/12.gif?id=faq%3Asprint_layout
/_detail/faq/sprint_layout/11.gif?id=faq%3Asprint_layout
/_detail/faq/sprint_layout/12.gif?id=faq%3Asprint_layout

Yro6s! pazmectuth SMD-1utomanku (TUIOMIAIKK I TOBEPXHOCTHOTO MOHTAXa), BKIIOYUTE
COOTBETCTBYIOIIMN PEKUM, Ha’KaB KHOIIKY Ha JIEBOI MaHeI UHCTPYMEHTOB:

B SHD-Pad |

B pexxume SMD-1utomaiok nepeasuraite Kypcop mo riare. Kaxaplil memdok 100aBisiet
HOBYI0 SMD-momanky Ha miaty. YToObl 3aBepIINTh IPOIECC, HAKMUTE MPABYIO0 KHOIKY
MBIIIIH.

Pazmepbr SMD-1u10111aIku HACTpanBaKOTCs HA JIEBOM MaHEIU HUHCTPYMEHTOB:

b (IR0 i

! EEA

Bbl MokeTe 3anucaTh HECKOJIBKO pazMepoB SMD-miiomaok B Bbllagaroiiee MeHIo (Bce
aAHAJIOTMYHO Kak B pazzaene [IpoBoaHukn).

HN3menenne cymecrpyromux SMD-nmomagok

Brinennte SMD-mnomaaxky (a MOXHO HECKOJIBKO). Pazmepst BeiOpanHoit SMD-muiomaaku
(TONBKO OAHOM KaKON-HUOY b, €CIIM BEIOPAHO HECKOJIBKO) OTOOpaXKaroTCs Ha JICBOM MaHeIH
WHCTPYMCHTOB. BBl MOXETE U3MEHHTD WX, €CITH HY)KHO. VI3MEHEHUS BCTYIAIOT B CHITY
HEMEJICHHO.

3.5. IIpoBoaHuKHU B (popMe OKPYKHOCTH/CErMeHTAa

I[J'IH ,Z[O6aBJ'IeHI/I$I Ha IUIaTy NpOBOJAHHKA B q)OpMC OKPY’KHOCTH BKIIFOUHUTC COOTBeTCTByIOH_[I/Iﬁ
PEKUM, HAXKAaB KHOIIKY Ha JICBOM ITaHEIIN HHCTPYMCHTOB!:

) Cicle |

Ilepensuraiite kypcop no miare. Kypcop conpoBoxiaercs Kpy»KO4KOM, THAMETP KOTOPOIO
COOTBETCTBYET IIMPHUHE MPOBOAHUKA (M TOJIIMHE OKPYKHOCTH). 3a)KMUTE JIEBYIO KHOMKY MBIIIH
B TOYKE, I'AC€ XOTHUTEC PACITIOJOXKUTE HECHTP OKPYKHOCTHU, 1 HC OTITYCKasd KHOIIKY nepeMemaI‘/'ITe
Kypcop, TakuM 00pa3zoM BbIOMpast quamerp. OTIYCTUTE KHOIIKY MBIIIU M OKPYXHOCTb OyJeT
co3aHa. YToObl BHIMTH U3 peKUMa, HAKMUTE MPABYI0 KHOMKY MBIIIH.

HN3menenue CYHIECTBYIOIIMX Opr)KHOCTeﬁ

BBI,Z[eJ'II/ITe OKPY’KHOCTb. Ee TOJIIIUHY MOKHO U3MCHUTH B YHMCJIIOBOM II0OJIC pCAAKTUPOBAHU
IIUPUHEI ITPOBOAHUKA HA JIEBOM ITaHEIIHN HHCTPYMCHTOB.

CermMeHTBbI OKpPY:KHOCTEI

JIro0yr0 OKpY>KHOCTH MOKHO MPe0oOpa3oBaTh B CETMEHT. [|Jis1 3TOr0 Ha KaXk/10¥M BbIICICHHON
OKPYXKHOCTH €CTh JIB€ TOUKU CHHETO I[BETA (B HAYAJIbHBII MOMEHT OHH COBIIAJIAIOT), TOTSIHYB 32
KOTOPBIC MOKHO 3a/1aTh HAYAJIbHYIO 1 KOHCYHYIO TOYKH CETMCHTA. O0e TOYKH N3HAYAIILHO
HaxoJATcs B oJjioxkeHuu “3 yaca” (1.e. 0 rpamycoB).

M Gonee TOUYHOM HACTPOMKHU CETMEHTa MOXHO BbI3BATh JUAJIOT: BBIIETUTE OKPYKHOCTb,
IIEJKHUTE MO HEeH MpaBoOil KHOMKOM MBI U B BHINAAAIONIEM MEHIO BBIOEpUTE
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Chart angle: 1':' Z
Stop angle: 1'3 E

[~ Fill segment
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| o : s anticlockwize from start b0 stop,

LCancel

B otkpeiBIIEMCS 1MANOre BbI MOYKETE YCTAHOBUTH TOYHO HavyanbHbIN yroJ cerMeHra -
, KoHeunslii yroin - U, €CITU HEOOXOANUMO, OTMETUTH 3aJIUBKY CErMEHTA -
(Bcst ero BHYTPEHHsISI 00J1aCTh CTaHET POoBOAsiel ). OTCUET yrioB MPOU3BOAUTCS
MIPOTHUB YaCOBOM CTPEJIKH, KaK [M0Ka3aHO HA PUCYHKE.

O6paTI/ITe BHUMAHHC , YTO BBl HC CMOKCETC SKCIIOPTUPOBATH CEI'MCHT C 3aJIMBKOMU B (1)OpMaT
|

3.6. 3aauBKa

3anMBKa — 3TO MacCUBHAs IIpoBOAAIIAd IJIOIIaIKa (IJ_II/IHa), Ha KOTOPYIO MOI'YT 3aMbIKAaTbCsI
HCCKOJIBKO IMPOBOJIHUKOB. KOHTyp 3aJIMBKHU BBIUCPYHUBACTCA TAKKC, KaK IIPOBOJAHUKHU.

Uto0bI co3AaTh HOBYIO 3aJIUBKY, BKIIFOUMTE COOTBETCTBYIOIINI PEKUM, HaXKaB KHOTIKY Ha JICBOU
MaHEJIU UHCTPYMEHTOB:

' i Zone

IIepemenaitte kypcop no miaare. Kypcop conpoBox1aercss Kpy>KOUKOM, JUaMeTp KOTOPOTO
COOTBETCTBYET IIMPUHE MPOBOJHUKA. [IepBblil I€T4Y0K 3a1a€T HAYaIbHYIO TOUKY KOHTYpa
3auBKH. Tenepb nepeBUHbTE Kypcop K cienyrouieil Touke KouTypa. Haxxmure HeCKOJIbKO pa3
kHomKy [IpoOen Ha knaBuaType, 4ToObl HAUTH ONTUMAIIBHYIO TPAEKTOPUIO JJISt OTPE3Ka.
[IlenkHuTE e1ile pa3 JEBYI KHOMKY MBIIIH, YTOOBI 3aKPENUTh OTPE30K, U MPOAOHKANTE TAKUM
e 00pa3oM Co CIIEAYIOIIMM OTpe3KOM. UToObI 3aBEPIIUTh MPOLECC, HAKMHUTE MPaBYIO KHOIIKY
MbIIIU. SL 3aKpoeT KOHTYp U 3aJbeT ero aBToMaTu4ecku. i 3anuBKy HEOOXOIUMBI, 110
KpaifHell Mepe, TpU TOUYKH, HHaue OHa He OyzeT co3aHa. KOHTyp 3a1MBKH MOKHO 3aKpbITh U

BPYYHYIO.

TOJ'IHII/IHy KOHTYpa 3aJIMBKH MOKHO U3MCHATH Ha JIEBOI MaHEeIn HHCTPYMCHTOB!:

<+~ I

HN3MeHeHMe cyiecTBYONIEH 3aJIMBKH

BI:I}IGJ'II/ITe 3aJIMBKY. V3am1 KOHTYpa OTMETATCA CHHUMHU TOYKaMH. Br1 moxkete MNEpETAIINTEL UX B

HOBOE I10JIO’KEHNE. ECI BBI IIETKHUTE IPABOM KHOMKOM MBIIIN IO OAHOMY U3 Y3JI0B, ITOSIBUTCS
BBINAJAIOIEE MEHIO, KOTOPOE MPEUIOKUT Y JAJIUTh Y3€Il - u3 KoHTypa mwiu Jlo6aBuTh
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y3ell - B KOHTYD. Tak:ke MOKHO IIOMEHSTH TOJIIUHY KOHTYpa 3aJIMBKU HA JIEBOU
IIAHEJIM HHCTPYMEHTOB.

3.7. MHOrOyroJibHUKH

DTOT PEKHUM MO3BOJISIET CO3/1aBaTh MPOBOSAIINE PABHOCTOPOHHHE MHOTOYTOJIbHUKH. Takue
MHOTOYTOJIBHUKH MOKHO MCIOJIb30BaTh BO BCIIOMOTaTeNbHBIX 1esax. Hanpumep, eciiu Bam
HY)KHO PacCTaBUTh 12 KOHTAKTHBIX IIJIOMIAIOK IO OKPY>KHOCTH Ha PaBHOM PACCTOSIHHH,
HayepTute 12-TUYyroJbHUK, pACCTABbTE MO yriaM KOHTAKTHbBIC MIJIOIIAKHA, & MHOTOYTOJIbHUK
yaaJIuTe.

YTo0OBI CO31aTb MHOI'OYT'OJIbHUK, BKIIFOUUTE COOTBCTCTBYI-OH_II/Iﬁ PCKHUM, HA’KaB KHOIIKY Ha JIEBOI
MaHCIM UHCTPYMCHTOB!

(:} Paolyaon

[TosBUTCA CIIENYIOINI THAJIOT:

Create polygon

~Properties

Murnber of corners: Iﬁ_ﬂ
R adiuz [rom: ﬁ-ﬂ‘_ﬁ

Line width mml: [T 2]
Angle offzet [7]; m

[ Eil

LCancel l

3amaiiTe B HEM CIIEIYIOIIUE TTapaMeTPhI:

o KonuuectBo yrinoB MHoroyroiasHuka (1...99) -

e Paaunyc onucanHON OKPYKHOCTH (M3MepsIeTCs OT LIEHTPA A0 YIia) -
o TommuHy TUHUH KOHTYpA -

e VYroa nosopora ( -180...+180 rpaI[yCOB)

e  €CIM OTMEYEH MyHKT 3aJIuTh - , BCSI BHYTPEHHS 00J1aCTh MHOTOYTOJIbHUKA OyJ1eT
MIPOBOSILEH.
[TonTBepaute BeIOpaHHBIE TapaMeTpbl, HakaB OK. Temeps BbI MOXKETE Pa3MECTHTD

MHOTOYTOJIbHUK Ha IJIaTe HECKOJIBKO pa3 nmoApsaa. UToObl 3aBepIINTh MPOLIECC, HAKMUTE
NPaBYIO KHOIKY MBIIIIH.

N3menenue CYIeCTBYIOIIMX MHOI'OYIOJIbHUKOB

MHOFOYFOJ'II)HI/IKI/I MOYXHO U3MCEHATH TOYHO TaK JKC€, KaK IIPOBOJIHUKHA HUJIN 3AJIMBKY.

3.8. Tekct
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TexcToBBIE HAANIUCHU CIIETYET CO3/1aBaTh B 104X MapkupoBku S1, S2 (KoneuHo, eciau Bbl
XOTHTE, 4TOOBI MapKUPOBKa OblIa HEMpoBO ek ). UTOOBI CO31aTh TEKCTOBYIO HA/TMHKCH,
BKJIIOYMTE COOTBETCTBYIOUIMH PEKUM, HA)KaB KHOIIKY Ha JIEBOM IMaHEIN HHCTPYMEHTOB:

ah| Text

[TosiBUTCA CIIEYIOIINI THAJIOT:

|
rText 1 —Height [mm}—
F =
—fidth 1 [Style 1 [ Origntation— T —hdirrar— =
= Thin £ Marraw = o [~ Harizontal
" MNormal " MNormal a0 [~ Vertical
© Bold © Wide ¢ 180
o2
—Autarnatic
[ Add number ok
Start at: ]I:I E
Cancel
Beenure B none CBOIO HA/IMUCH (TOJIHKO JIATHHCKUMU OyKBaMu!) U 3a/1aiiTe
JOTIOTHUTEIIbHBIE TTapaMeTPBhI:
e Bpricora OykB -
e Tonmuna OykB - ( - TOHKHE; - OOBIYHBIE; - JKUPHBIE)
o [llupuna HagmMUCH - ( - y3Kasi; - 00bIYHAS; - LIMpOKas)
o IloBoport - (0 rpazycoB - 6e3 moBopoTa)
e Otpa3uts - (OTHOCHUTENBHO OCH - TOPU30HTAIBHOM; -
BEPTUKAJIBHOM)
e ABTOMaTHYECKas HyMepaIus sl CO3aHMs TTIOMETOK C IMOCJIEA0BAaTeIbHBIMU HOMEpaMHU
(mampumep, R1,R2,...) - ( - HauaTh C HOMEPA)

[TonTBepauTe BeIOpaHHBIE MapaMeTpbl, HaxxkaB KHONKY OK. Teneps Bbl MOXeTe pa3MeCTHTh
TEKCT Ha IJIaTe B HY)KHOU MO3UIIH.

HN3menenue CYHIECTBYIOLIEI0 TEKCTA

YT0OBI U3MEHHUTH TCKCTOBYIO HAJIIUCh, ITPOCTO ABAXK/bI IICIKHUTC 110 HEl JIEBOM KHOIIKOM
Meid. [TosgBurcs npem)mymnﬁ Juajior, B KOTOPOM BBl CMOXKETEC BHECTU H@O6XO}II/IMBI€
HN3MCHCHMUA.

4. ODyHKUUM peIaKTHPOBAHUSA

4.1. Ucnoab3oBanue 0ydepa odMeHna

OObIyHbBIE QYHKIMH pa3jiena (penaxTupoBaHue) IIIaBHOIO MEHIO UCHOJB3YIOT Oydepy
00MEHa U TO3BOJISIIOT BBINMOJIHATH CTAaHAAPTHBIE JEMCTBUS C BBIICTICHHBIMUA O0BEKTAMU:
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e BBIpE3aTh
e KONIHMPOBAThH
e BCTaBHTH

e yOnMMpoBaTh

OTu QYHKIUU TaKKe JOCTYIHBI Ha BEpXHEH MMaHea HHCTPYMEHTOB.

.C}E |Bripesats: Konupyet BblieseHHbIE 00BEKTHI B Oy(ep U yIanseT ux C IaThl.

|
[ |
? IKonnposats: Konupyer Bce BblaeneHHbIE 00BeKTHI B Oy(hep. McXomHbie 00bEKTHI OCTAIOTCS
Ha IUIaTe.

== Bcraputs: Jlo6asnser comepxumoe Oydepa Ha miary. Berapisemble 00bEKThI
MEPEMEIIAIOTCS BMECTE ¢ KYPCOpPOM. BbI MOKETE 3aKPEIUTh UX MISITYKOM MBIIIIH.

2|
= |lyOnukar: BeInonHsAET KOMMPOBAaHKUE M BCTABKY 32 OJIHY OIEPAIIHIO.

Korna BrI korupyere 00b6eKTHI B Oyep, SL Taxke konupyet ux B ooumii 0ydep Windows. Oto
3HAYUT, YTO B JPYTUX MPUIOKEHUSIX MOKHO BCTABIATh 3TU 00beKThI U3 Oydepa. bydep
Windows ucnonb3yer opmar EMF (pacmmpennsiii metadaiin). [Iporpamma, kotopas
UMIIOPTUPYET OOBEKTHI, TOJDKHA MOJACPKUBATH 3TOT Popmar.

4.2. JIyna

YT1o0OBI HACTPOUTH JIYITY, HAXKMUTEC COOTBCTCTBYIOLIYIO KHOIIKY Ha JIEBOM ITaHEIIN HHCTPYMCHTOB:

Q £00m

KprOp IMpUMET (I)OpMy JIyIBI. Tenepb JICBAs KHOIIKA MbIIIN YBCIINYUBACT O6’LCKTBI, a [paBas
YMCHBIIACT (MO)KHO TAK¥XC MMOJIB30BATHCA KOJICCUKOM MBIIIH, ITPUYCM B 3TOM CJIydac BKIOYATb
PCKUM JIYIIBI HE O6$I33T€J'IBHO). BEI Takoke MOKETE BBIACIUTH paMKy, YTOOBI YBUACTD €€
COJACPIKMMOC BO BECh DKpPaH.

CHGIII/I&J'IBHI)IC (bYHKIII/H/I JIyIIbl, KOTOPBIC MOKHO UCIIOJIB30BATh, HAYKAB 3HAYOK JIYIIbI Ha BerHefI
MaHCJIN UHCTPYMCHTOB!

@BepHYTBCSI K MPEABIAYIIEMY BUIY
&)

M=% |[1aTa [ETUKOM

.._Bce 00BEKTHI TUIATHI

I
...BBI,Z[CJ'ICHHaSI YHaCTb I1J1aThI

Ha neBoii manenu HHCTPYMCHTOB €CTh «KapTa HaBHUT'allUW» - MAJICHBKOC 3C€JICHOC I10JIC, KOTOPOC
ITOKa3bIBACT, KaKas 00J1aCTh MIaThI 0To6pa>1<aeTc;1 B }IaHHBIfI MOMCHT B OKHEC pCIaKTOopa.
BxI1r04nTh MIIH BBIKITIOYUTE €0 MOKHO B pasaeiie T'JIaBHOT'O MCHIO.
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N o

TeMHO-3eNeHbIi TPSIMOYTOJIEHUK CUMBOJIM3UPYET BCIO TUIATY, & CBETIIO-3€JICHBIN — Ty 4acTh
IUIaThI, KOTOPask IMOKA3bIBACTCS B IAHHBIM MOMEHT B pelakTope. Bbl MOXKeTe 3aXBaTHTh CBETJIO-
3€JICHBII MPSMOYTOJIBHHK U JIBUTATh €T0 [0 TEMHO-3EJICHOMY, YTOOBI YBHJIETh OMPEACICHHYIO
00/1aCTh AT

e IllenkauTE IO CBETIO-3€TICHOMY MPSMOYTOJIBLHUKY JIEBOM KHOTIKOW MBIIIIH, 9YTOOBI
YBEJIUUUTH pa3Mep 3JIEMEHTOB.
e IllenkauTe MpaBol KHOMKOM, YTOOBI YMECHBIIIUTS.

I[J'ISI HCIIOJIb30BAHHUA «KAPThl HABUTAIMW» HEC HYKHO BKIHOYATh PCXKUM JIYIIbI.

4.3. IloBopoT, oTpa:keHHe U BbIpABHUBaHUE

OTH QYHKIUH TOCTYITHBI HA BEpXHEH MMaHEIH HHCTPYMEHTOB M U3 BBITAIAIOIETO MEHIO B ITOJIE
penakTopa (IpaBasi KHOIIKA MBIIIH).

i
__g!HOBOPOTI Ora QyHKIHS TOBOPAYUBALT BBIJICIICHHBIC 3JIeMeHTHI Ha 90 IpaycoB MO0 4acoBOU
CTpeJIKe.

o |
o | 5¢) 3epKaio 1mo BepTHKaIn/ropu3oHTanu: OTpaskaeT BBIICICHHBIC DJIEMEHTHI OTHOCHUTEIHHO
BEPTUKAIbHON/TOPU30HTAIBLHON OCH.

=
=~ |BelpaBHIBaHNE: BripaBHUBaeT Bce BIJCICHHBIE 2JIEMEHTHI CBEPXY, CHU3Y, CJIeBa, CIIPaBa,
TOPU30HTAIILHO 110 IIEHTPY, BEPTUKAIIBHO 110 LIEHTPY.

e |
o

OTO MOXKET U3MEHHUTh PAaCCTOSHUS MEXYy 00bEKTaMH, KOTOPbIE HE CTPYIIIUPOBAHBI.
OTHOCHTENBHBIE MTOJIOKEHHS] 00BEKTOB, KOTOPbIe 00BEIMHEHBI B IPYIIIbI, HE U3MEHATCs. B aToM
ClIy4ae MepeMeIaeTCs BCs TPyIIa.

4.4. PaGora ¢ rpynnamu o0beKTOB

OTnenbHbIE AIEMEHTHI IJIaThl MOXKHO OOBEIMHUTD B IPyMIIbl (0J0KH). DTa (YHKIHS T03BOJISET
BbIOMpATh, IepeMeIaTh U peAaKTUPOBAThH BCE 3JIEMEHTHI TPYIIIIbI 32 OJHY ONEpaIuIo.
OTtaenpHbIE 37IEMEHTHI TPYIIIBI TAKKE 3AIIMILEHBl OT HEKENATEIbHBIX U3MEHEHUH. OTAEIbHBIN
AIIEMEHT, KOTOPBIH SBJISIETCS YaCThIO TPYIIIbI, HEIb3s YAaIUTh. [IJi1 co3qaHusl TPkl HYKHBI,
KaKk MUHUMYM, J[Ba 3J1eMeHTa. [ pymmna MoXeT cofiep KaTh JIFoObIe JIEMEHTHI TUIAThl, a TAKXKe

Jpyrue TpyMsl.

Ecnu BeI XOTUTE yAQIUTh WA U3MEHUTH OTJIEIBHBIN 3JIEMEHT I'PYIIIBL, BbI JOJDKHBI CHaYasa
pa3outs rpynny. Korna Bel pa3OuBaete rpyriry, HOArpYIIIbl, KOTOPbIE B HE€ BXOAT, OCTAIOTCS
6e3 n3MeHeHus. Eciau Bel XoTUTE pa3OUTh TaKylo MOATPYIITY, TOBTOPUTE ONEPALIUIO JIIsI HEE.
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UTo0BI CrpynmupoBaTh/pa3rpynupoBaTh AIEMEHTHI, BBIICTUTE UX H BHITIOIHUTE OJHO U3
CIEAYIOUIUX JEUCTBUM:

e HAXMHUTE COOTBETCTBYIOIIYIO KHOIKY Ha BEPXHEH MaHEIN HHCTPYMEHTOB
e BbIOEpHUTE B INIABHOM MEHIO (oOBeqUHUTH B TPyHITY) /
(pa3buts rpymimy)
e HAXMHUTE B [IOJIC PEAAKTOPA MPABYIO KHOIIKY MBIIIU U B BBINAIAIOIIEM MEHIO BEIOEpUTE
COOTBETCTBEHHO T€ 7K€ MyHKTHI

SL rpynnupyer 3J1IeMeHThl aBTOMAaTUYECKH, KOTAa OHU BCTaBIIsIIOTCS U3 Oydepa uinn u3
OMOIMOTEKH KOMIIOHEHTOB. JTO 00JIeT4aeT pa3MelieHUe IEMEHTOB. Bbl MokeTe pa3OuTh 3TH
TPYIIIbI, KaK U JIIOOBIE APYTHE.

4.5. Ilepembruku

HepeMI)I‘-IKaMI/I - 9TO TOHKHE IIPAMBIC JIMHHUU, KOTOPBIMU MOYKHO COCANHATL KOHTAKTHBIC
Iionraiku, MCxJ1y KOTOPbIMHU HeO6XOI[I/IMO Pa3BECTU HpOBOI[HI/IKI/I.HCpeMLI‘IKI/I HCIIOJIB3YIOTCA
BO BCIIOMOT'aTCIBHBIX IECIAX U HE ABJIAIOTCA YaCThIO TOIIOJIOTHH.

[TepeMbIuKky TaKkXe HYKHBI 17151 pa0OThI CO BCTPOSHHOM aBTOTPACCUPOBKON. ABTOTPacCUpPOBKa
WCIIOJIB3YET MEPEMBIUKHU ISl aBTOMATU3UPOBAHHOM pa3BOAKH MTPOBOIHUKOB.

HepeMI)I‘-IKI/I TaKXK€ IOMOTaI0T HAUTH noaAXOoaAmEC MECTO AJIA KOMIIOHCHTOB. Br1 MmoxeTe
HCIIOJIB30BAaTh HUX, YTOOBI H30€KATh MNEPECCUCHUA ITPOBOAHHUKOB IIPHU Pa3MCIICHUNY KOMIIOHCHTOB

Ha I1J1aTe.

YroObI PaCCTaBUTh IIEPEMBIYKHN Ha CBOCH jIaTe, BKIIOYUTC COOTBCTCTBYI-OHII/II\/JI PEKUM, HAXKAB
KHOIIKY Ha JICBOM ITaHenn HHCTPYMCHTOB:

o . |
o COMMECHING :

[Tepembluku MOXHO (POPMUPOBATH TOJILKO MEKAY KOHTAaKTHBIMU Itoniaakamu. LllenkHure no
OJIHO M3 mIomaoK. Tenepb TAHUTE “pPE3UHKY’ K IPYroi IUIOIIAJIKE U IIETKHUTE 10 Hel,
4TOOBI YCTAaHOBUTH NepeMbluKy. [Ipu paccTaHOBKE MepeMblueK IUIOIAAKH 110 ICBEUUBAIOTCS,
KOrja Kypcop NpoXOJIuT HaJ HUMH.

YroOBI 3aBEPIIUTH MPOLECC, HAKMUTE MIPABYIO KHOMKY MBIIIIH.

YaajeHue cymecTBYIOLUX NepeMblYeK

YroOBl yIaIUTh MEPEMBIUKY, IPOTSAHUTE €€ elle pa3 (MOBepX CYLIECTBYIOIIEH), U OHA YAAJIUTCS.
ABTOMATHYECKOE yAaJeHHe NTepeMbIYeK

Bri6epute B rmaBHOM MeHIO Functions > Remove connections (rubberbands) wim maxxmure

COOTBETCTBYIOLIYIO KHOIIKY é Ha BEpXHEH MaHeIn HHCTPYMEHTOB. SL mpoBepuT Bece
MEPEMBIUKH U YIAINUT IIEPEMBIUKY, €CIIU MEXAY IIIOIIAKAMK, KOTOPBIE OHA COCIUHSET, YIKE
MPOJIOXKEHA TOPOKKa. SL yUUTHIBaeT TakyKe MepeXxoHbIe IUIOMIAIKH JUIsl IBYXCTOPOHHUX IIAT.
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HNudopmaninoHHOE OKHO COOOIIUT BaM O KOJIMYECTBE YAAJCHHBIX U OCTABIINXCS MIEPEMbIUEK,
KOI'Zla IPOBEPKA 3aKOHYMUTCH.

4.6. ABTOTpacCUpOBKA

SL conepkKUT NpocTyr aBTOMaTU3UPOBAHHYIO TPACCUPOBKY OT TOUKH K TOUKE.
ABTOTpaccupoOBKa IOMOKET IIPOJIOKHUTH IPOBOJHUK MEXY IBYMS TOUKaMU, IIPEBAPUTEILHO
COEIMHEHHBIMH IepEMbIYKaMU. ABTOTPACCUPOBKA HE MOKET aBTOMAaTUYECKH Pa3BECTH BCIO
IUI1aTy HeNuKoM. YToObl MPaBUIILHO Pa3BECTH IJIATY, BaM MPUAETCS UCKATh MyTH
CaMOCTOSITEIIBHO.

Jl14 ncnosib30BaHus aBTOTPACCUPOBKY HAKMUTE COOTBETCTBYIOLTYIO KHOIIKY Ha JIEBOH IaHEIN
UHCTPYMEHTOB:

,—!'_"& Autaroute

[TossBUTCA OKHO HACTPOMKH:

Autorouter SR

widthe [ o
Digtance: m ii
|Feady

- [lluprHa NpOBOIHKUKA, KOTOPBIN MTPOJIOKUT aBTOTPACCUPOBKA.
- MUHUMAJILHBIN 32130p MCXKAY IMPOBOAHUKOM U APYIrUMH 3JICMCHTAMU.
ABTOTpacCMpPOBKA NepeMbIYeK
Hagenure kypcop Ha nepembiuky. Korga kypcop HaxoauTcst Haj MePEMbIYKOi, OHa
IIOACBE€UYHUBACTCA. Tenepb IMPOCTBIM HICJTYKOM BbI MOKETC aBTOMATHYCCKHU IIPOJIOKUTH

IMPOBOJHUK.

ABTOMAaTHYECKH MPOJIOKEHHAS POBOJAHUK Pa3MEIIAETCs B CI0€, KOTOPbI aKTUBEH B JJAHHBII
MOMEHT. Y 0eIUTeCh, YTO BKIIOUEH HY>KHBIN CIIOH.

ABTOTpaccupoOBKa UILIET KpaTyaliuii myTh AJI pa3MeEIIeHNs TPOBOJHHUKA, a TAKXKE MPOBEPSIET
MUHHMAJIBHBIN 3aIaHHBIN 3a30p MEXIY MIPOKIAAbIBAEMBIM IIPOBOJHUKOM U BCTPEUAIOILIUMUCS

Ha IIyTH:

e DJICMCHTAMH aKTHBHOI'O CJIOs
e CKBO3HBIMH OTBEPCTUAMU

Ecnu aBTOoTpaccupoBka HaleT myTh, OyIET CO3/1aH MPOBOAHUK. MHAUE BBI MOTyInTE
cooOmienue 00 omrmoke.

ABTOMAaTHYECKHU MPOJIOKEHHBIN MPOBOJAHUK 0TOOpaXkaeTcsi ¢ BHyTpeHHeH monocoil. Takum
00pa3oM Bbl MOYKETE OTJIMYUTH aBTOMATUYECKHU TPOJIOKEHHBIN MPOBOIHUK OT OOBIYHOTO.

OTMeHa aBTOTPaCCHPOBKH
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BbI MOXXeTe TOMEHATh aBTOMAaTHUYECKH MPOJIOKEHHYIO JOPOKKY 00paTHO Ha MepeMbIuky. Jlns
3TOT0 IIPOCTO IIEIKHUTE 110 JOPOXKKE.

PenaktupoBanue aBTONPOBOJHUKA BBl MOXETE pelaKTUPOBATh ABTOMATHYECKH ITPOJIOKEHHBIN
IPOBOJHUK TAK)KE, KaK OOBIYHBIN - HACTPAaUBATh IIUPUHY, IEPEIBUTATH y3JIbI U T.1I.

Cogetnl Eciii BaM HY’KHO pa3BECTH MHOT'O IIEpEMBIUEK, HAUHNUTE Pa3BOJUThH CHAYaIa CaMble
KOPOTKHE U MpocThlie. Eciau Bbl BUIUTE, YTO OAMH aBTOMPOBOJHUK OJIOKUPYET y10OHBIE ITYTH
JUISL IpPYTUX COEMHEHUH, IPOCTO OTMEHUTE 3TOT aBTONPOBOIHUK U NONPOOYyHTE CHavasa
Ipyryto nepeMbliuky. [lonpoOyiite popMupoBaTh NPOBOAHUKH B PA3HOH 1OCIE10BATEIbHOCTH,
4TOOBI JOCTUYD JYUIIEro pe3yJibTaTa.

C ropasno 6oJblel BEpOATHOCTBIO aBTOTPACCUPOBKA HAMJET IyTh, €CIHM BbI 333 JUTE
MEHBIIYIO0 IIMPUHY TOPOKKH U MEHbIIHI 3a30p. [lonpoOyiiTe yMEHBIIUTE 3TH 3HAYECHUS, €CIH
aBTOTPACCUPOBKA HE MOKET HAlUTH IyTh JJIs IPOBOAHUKA. B J11000M cilyuae Bbl CMOXKETE
OTPEAAKTUPOBATH MPOJIOKEHHBII POBOJIHUK, €CJIM HEOOXOIUMO.

4.7. TectupoBanue cerei

Ora (1)YHKIII/I$I HaxXo4uT COCIMHCHHBIC MCKIY cobon MMPOBOAHUKH, KOHTAKTHBIC IJIOMAAKH U
Ipyrue mpoBosiirue 00JacT Ha Tuiate. ITo 00JeryaeT NpoBepKy CUTHaja, TEKYIIEro Mo IiaTe.
CoenuHeHHbIEMEXK Ty COO0M 00JIaCTH MOACBEYHBAIOTCS.

Bxirounte PEKUM TCCTUPOBAHUS, HA’)KAaB COOTBCTCTBYIOLIYIO KHOIIKY Ha JICBOM ITaHEIIN
HHCTPYMCHTOB:

k Test

Kypcop npumer ¢popmy uryna. I[Ipocto menkuure no 1000 NpoBosIIel TOUKe Ballen
TOMOJIOTUH, U (DYHKIMS Hal/leT BCe MPOBOIHUKH, KOHTAKTHBIE IUIOLIA/IKU U ApYyrue o0nacTu,
KOTOpBIE COETMHEHBI € ATOM TOUKOH. COeqUHEHNSI YEPE3 IEPEXOAHBIE OTBEPCTHSI M TPOBOJHUKHU
¢ 00paTHOI CTOPOHBI IJIATHI TAK)XKE YUUTHIBAIOTCS B IPOLIECCE TeCTUpOBaHus. Teneps Bbl
MO’KETE MPOJOJIKUTE TECTUPOBAHKE, HIEJIKHYB T10 CIIEIYIOIIEH TOUKE WU BBINTH U3 PEKUMa
TECTUPOBAHUS, HA’KaB MIPaBy0 KHOIKY MBIIIIH.

4.8. U3mepenne paccTosHUM

DTta PyHKITUS TO3BOJISIET U3MEPATH PACCTOSIHUS U YIJIBI Ha Bamel miate. YToObl BKIIFOUHUTH
PEXUM U3MEPEHUS, HAKMUTE COOTBETCTBYIOIIYIO KHOIIKY Ha JIEBOW IMAHEIU UHCTPYMEHTOB:

Lo Meazure |

Tenepb BB MOXKETE LIEJIKHYTD 110 JH000H TOUKe Balleil MIaThl U BBIIETUTh PaMKy (HE OTITyCKast
JIEBYIO KHOTIKY MBIIIIN):
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Bsl yBuuTE Ciienyromue 3Ha4eHUs:

. - paccrosiHue 1o X (TOpU30HTAIBHOE)

. - paccrosiHue 1o Y (BEpTHUKAIBHOE)

. - a0COJIIOTHOE PACCTOSIHUE MEXKTY TOUYKAMH (I10 MPSIMOH)

. - YToJl, MeX1y NPsIMOM, COEIUHSIONIENH TOUKH, U TOPU30HTANIbIO

C noMOIIBIO ATUX 3HAYCHHI BBl MOKETE TOUYHO U3MEPATH CBOIO TuIaTy. M3mepenue Oyzaer O6onee
TOYHBIM, €CIIM O0BEKTHI YBEIMUYECHBI (BOCIIONIB3YHTECH JIYTION).

BBIKITIOYUTH PEKUM U3MEPCHUA MOKHO HpaBOﬁ KHOTIIKOM MBIIIIH.

4.9. O0mag muHa

Ota GyHKIUS aBTOMAaTHYECKH 3aMOHSAET MyCThie 00JacTH MIaThl MpoBoAALIeH 3anuBKoil. [Ipu
MIPOU3BOJICTBE TJIATHI ATO YCKOPSIET MPOIIECC TPABJICHUS U SKOHOMHUT XUMHUYECKUN TPABUTEIb.
BrI Taioke MOKeTe UCTIONB30BaTh ATY (PYHKIIHIO MPU CO3AaHUU SKpaHa ISl BRICOKOYACTOTHOM
miatel. O6paTuTe BHUMaHUE , 4To GyHKIUS co3naet obnacte HE cBsi3aHHyI0 HU ¢ KakuMH
MIPOBOJIHUKAMH Ha TUIaTe.

OyHKIUS 00IIEeH MIMHBI TOCTYIHA 71 00€UX CTOPOH TIaThl. YTOOBI BKIFOYUTh/BBHIKIIIOUUTH
00I1yI0 MUHY, HAXKMHUTE COOTBETCTBYIOIIYIO KHOTIKY B HI)KHEH YacTH peaKTopa:

NE

Tenepp oOm1as MIMHBI BKJIIOYEHA U 0TOOpaXkaeTcsl Ha Ballel riare. Bel Moxere
BKJIIOYATh/BBIKIIIOUATh OOLIYIO IIMHY KOI'JIa XOTUTE 0e3 Kakoi-Tnbo MmoTepy JTaHHbIX.

B uncnoBoMm mose cipaBa OT KHOIKH HACTPAUBAETCS pa3Mep 3a30pa MEX Iy oOIel IMHOW 1
OCTaJbHBIMU AJIEMEHTAMU TUIAThL. DTOT 3a30p MOKHO HACTPOUTH JJISI TF0OOT0 KOHKPETHOTO
AJIEMEHTA TUIATHI (YMCIIOBOE MOJIE OTOOPaXKAETCs, TOJIBKO €CII 0011ast ITMHA BKIIFOYEHA).
[ToaTomy cHavana BeIOEpPHUTE KaKue-HUOY b DIIEMEHTHI.

HyneBoii 3a30p 3aMbIKaeT AJI€MEHTHI Ha OOIIYIO TUHY!

OkxHa B o01Iel IHUHE

Bbl MokeTe co3ath B OOIIIEH MUHE OKHA, KOTOPBIE OCTAHYTCS He3IUTHIMU. UTOOBI CO3/1aTh
TaKylo 00J1acTh, HAKMHTE Ha 3alITPUXOBAHHYIO KHOTIKY IO/ YUCJIOBBIM I1OJIEM HACTPONKU
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3a30pa. BeruepunBaioTcs U peakTUPYIOTCS HE3aJIUThIe 00JaCTH TOYHO TaK ke, KaKk 0ObIyHast
3aJIMBKa.

Baumanwme! B 3aBucuMocTu ot 3a/ITaHHOI'O MUHUMAJIbHOI'O 3a30pa MCXKY ITPOBOJHHUKAMU U
KOHTAaKTHBIMHU IINIOIIaJKaMH, BKIIIOUYCHUC O6IJ_[€I71 IIWHBI MOXCT NPUBECTU K HCIKCIIATCIIBHOMY
IMMOSABJICHUIO CIIMIIKOM Y3KHX YYAdCTKOB MCXKY IMPOBOAAIINMU 001acTIMU.

Ha PUCYHKC IMOKa3aHbI 3aKOPOYCHHBIC YHAaCTKU MCKAY IMTPOBOAHUKAMU.

[Toxxanyiicta, BHUMATEIBHO MMPOBEPHTE CBOKO IUIATY, MIEPE] HCIIOIb30BaHUeM (pyHKIMH 001Ieit
mrHbL. YTOOBI MPEeIOTBPaTUTh 00Pa30BaHUE 3aKOPOUYEHHBIX YYaCTKOB, MOKHO MEPEABUHYThH
MIPOBOJIHUKH B APYTO€ MOJIOKEHUE, U3MEHHUTDH 3a30P MEXKy OOIIeH IMMHOW U OCTAIbHBIMU
3JIEeMEHTaMU WJIM UCIOJIb30BaTh OKHA B 001Iei muHe. BooOiie, ecnu o61as muHa 171 JaHHOK
IJIAThl HE UMEET NPUHUUITHAIBHOTO 3JIEKTPOTEXHUUECKOTO CMBICIIA, UCIIOJb30BATh €€
COBEPIICHHO HE 00513aTeNIbHO.

4.10. ®otoBH]
(DYHKHI/I?[ (1)OTOBI/IIIa IIO3BOJIUT BaM YBI/II[CTI) Bamy HJIaTy TaK, KaK OHa 6YZ[CT BBITJIAACTH I10CJIC
IMPpOU3BOJCTBA, C OTBCPCTUAMMU, MapKHpOBKOﬁ uT.O. 9TO IOMOYET BaM HAWTHU TUIUYHBIE

OIHI/I6KI/I, TAaKUC KaK HCIIPABUJIbHO OTPAKCHHBIC KOMIIOHCHTBI U TCKCT.

UToOBI BKIIIOUUTE ()OTOBHU]I, HAKMHUTE COOTBETCTBYIONIYIO KHOIKY Ha JICBOH IMaHETN
WHCTPYMEHTOB:

B8 Phaotoview |

[TosiBUTCS OKHO HaCTpOﬁKH q)OTOBH,[[aZ

Photoview x|
& Bide 1=T1/57;

™ Side 2 = C2/52 [mirored]

¥ with silkzcreen

[~ ¥Ray 1)

- [Ioka3aTh BEpXHIOKO CTOPOHY ILIATBHI.
- [TokaszaTh HUKHIOIO CTOPOHY IIAThI (OTPAKEHHYIO).
- [loxa3atb MapKupOBKY.

- Crienath miaTy mpo3pavHoi, Tak 4ToObI OBLIO BHIHO, YTO PACIIOJIOKEHO Ha OOpPaTHOM
CTOpOHE.

B pexume (hoTOoBHAA BRI MOXKETE YBEIIMUNBATH/ yMEHBIIATH H300pa)KEHNE C TIOMOIIBIO MBIIIIH.
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4.11. YnpaBJ/ieHue ¢ KJIaBHATYPbI

C nomol1pIo KilaBuaTypa MOXKHO 0ojee yao0HO paboTaTh ¢ HEKOTOPHIMH (DYHKIUSMH, a TAKKe
UCII0JIb30BaTh HEKOTOPHIE JOTIOTHUTEIbHBIE.

- Haxxmute u ynep:kuBaiite 3Ty KHONKY, YTOOBI BpDEMEHHO OTKJIFOUUTH IPUBSI3KY K CETKE.

- [103BOJIAIOT MepeABUTaTh BhIICICHHBIC O0BEKTHI TOIOJIOTHH Ha IIar CeTku. B
coyeranuu ¢ kHorkoil Ctrl mwar 1/100 mM.

- BeiOpaTh akTHUBHBIH CITOM.

- Jlenatp ClI0M BUAMMBIMU/HEBUIUMBIMHU.

- Bo1Opath 0/1MH U3 NATH pa3IUYHbIX PEKUMOB U3rH0a I IPOBOJHUKOB.

- Y1anuTh BBIIEICHHBIC DJIEMEHTHI.

- OTMEHUTH MOCIIETHIOK OTIEPALIHIO.

- [ToBTOpUTH MOCIIEAHIOI0 OTMEHEHHYIO OTIEPALIHUIO.

- CxonupoBaTh BbIeNIEHHBIE 00BEKTHI B Oydep.

- Boipe3aTh BbIZIeIeHHBIE OOBEKTHI B Oydep.

- BctaButh 00bekTHI U3 Oydepa.

- 1y0nupoBaTh BbIEIEHHbBIE OOBEKTHI.

- BeimennTh Bce.

- [ToBepHYTh BBIZICTICHHBIE SJIEMEHTHI.

- OTpa3uTh BBIIEICHHBIE 3JIEMEHTHI TOPU30HTAIBHO.

- OTpa3uTh BBIJICTICHHBIE 2JIEMEHTHI BEPTUKAIIBHO.

- O0BbeIMHUTH BBIICJICHHBIE JIEMEHTHI B TPYIIILY.

- Pa30uTh BBIICTICHHYIO TPYITY.

- [lepemecTuTh BBIZICTICHHBIE AJIEMEHTHI HA OOPaTHYIO CTOPOHY ILIATHI.
4.12. PenakTupoBaHue HECKOJIbKHMX IIAT
Korna BbI paboTaere Haj MPOEKTOM, KOTOPBIH COCTOUT U3 HECKOIBKHX TUIAT, BBl MOJKETE

COXPaHMTH BCE TUTATHI B OJIMH €IMHCTBEHHBIN (haiin Ha AucKe. 3aKIaJKH B HIDKHEH 9acTH
penaKkTopa Mo3BOJISIOT MEPEKIT0YaThCsl MEXAY TUIaTaMu IPOEKTa!



:4;

L«"-LF'Dwer supply &M ain stage AFilker /

[Ilenyok mo 3aKiaaKe J€BOKM KHONKOW MBIIIH MOKA3bIBAET B PEJAKTOPE COOTBETCTBYIOIIYIO
maty. l{emqok npaBoil KHOMKOM OTKPBIBAET BHINAJAIOLIEE MEHIO, KOTOPOE MPEAJIaraeTt
JIOTIOTHUTEILHBIC OIIIMU IS 3aKJIaJOK. DTH OMIUH TaKKe JOCTYIHEI B pasneie Board rimaBaoro
MEHIO.

Add new board - Jlo6aBUTh HOBYIO, ITYCTYIO IJIATy B IPOEKT. BBequTe B TMaore paaMepsl
IUIAThI U €€ Ha3BaHUE.

Board properties - BbI3BaTh JUaior CBOMCTB TEKYIICH IJIAThI, KOTOPBIN MO3BOJIIET H3MEHUTH
Ha3BaHUE U Pa3Mephl IJIATHI.

Delete board - Ynanuth Tekyuiyto miaty u3 npoekra. [IpoekT goJmkeH coiepxkarh 1Mo KpaitHen
Mepe OfIHY ILIary.

Set board to left / right - IlepemecTuTh 3aKIaJIKy TEKYILEH IUIAThl COOTBETCTBEHHO B
HAYaJIO/KOHEI CITMCKA 3aKJIaIOK.

Move board to left / right - [TepemecTuTh 3aKiIaJIKy TEKYIIEH IIATHl COOTBETCTBEHHO HA OJIMH
I1ar BJICBO/BIIPABO B CIHCKE 3aKJIAIOK.

Import board from file... - UMmopTupoBats Bce TuIaThl U3 apyroro ¢aiiina npoekra SL (*.LAY).
4.13. ABTOCOXpaHEeHHE
OyHKIMS aBTOMAaTUYECKOTO COXPAHEHHUS PETYISIPHO COXpaHsET Balry padboTy. Ber moxere

BKIIFOUHUTH 3Ty OIIIOHUIO U 3a4aTh I/IHTepBaJ'I COXpaHeHI/I}I. BBI6epI/ITe B I''TaBHOM MCHIO File >
Autosave.

Autosare ﬂ

—Optian

¥ Save work regularly
to backup file [* bak]

Intereal: |5 ik E

ak

Cancel

ITocTaBbTE B OKHE TajIo4uKYy, YTOOBI BKIIFOUUTH ABTOCOXPAaHCHHUE U 3a113171Te HUHTCpBAI
COXpPaHCHUA.

Ecnu ¢yHKIIMs aBTOCOXpaHEeHUsI BKITIOUEHA, CO3aeTCs pe3epBHBIN (aiin (*.bak) Bamero
MPOEKTa U BCE M3MEHEHHUsI PETYJSIPHO COXPaHSIOTCS B ATOT (hailil ¢ 3aJaHHBIM HHTEPBAJIOM.
®aiin npoekra (*.LAY) ocTaeTcss HEU3MEHHBIM, TaK UYTO HE 3a0y/IbT€ COXPAHUTh CBOIO pabOTy
niepe] BeIxoaoM u3 SL, naxke ecnu GpyHKIIMS aBTOCOXpaHEHUS BKIIOUCHA.
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Ecnu BB yTpatute cBoii mpoekT (*.LAY) no kakuM-nmu6o npuyrHaM (HarmpuMep BCIEICTBHE
3aBUCAHUs KOMITbIOTEPA), BBl MOXKETE MIOMEHATh paCIIMPEeHHe pe3epBHOro ¢aiina *.bak Ha
* LAY, u Bama pabora OyeT BOCCTaHOBJICHA.

4.14. ®oHoBOE N300paKeHUE
OTCcKaHMPOBAaHHBIE TUIATHI I YEPTEKH MOYKHO MCIIOJIB30BaTh KaK 00paser s
BOCIIpou3BeieHus Tonoyiorun. Eciu Takoit pucyHok noctymeH B popmare BMP, ero moxxHo

PacCIoJIOKUTh Ha 3aJHCM IIJIAaHC PCAAKTOPA.

Yo6enutecsk, uto ¢aitn BMP MoHOXpoMHBIH (4epHO-0embIil). Ecinu ckanupoBaHHBIN (aiin nMeeT
npyroit popmar, ucnomb3yiite rpaduyecKue peaakTopsl A1 CO3AaHMsI MOAXOIIEro daiina.

s daitna BMP pexomenayercs paspemenue 600 dpi. bonee Hu3Kkoe pa3penieHne CHIKaeT
kadecTBO. boiee BbICOKOE meperpyxaer OnepaTuBHYIO ITaMsATh O€3 MOBBIIICHNS KaueCTBa.

3arpy3ka pucyHka

B rmaBHoM MeHIO BBI6epI/ITC HJIM HAXKMUTE HA COOTBETCTBYIOIIYIO
KHOIIKY Ha BerHeﬁ MaHCJIM MHCTPYMCHTOB!

I[I/IaJ'IOI‘ JJIA (1)OHOBOFO PUCYHKA IIperaracTt CJICAYOINEC OIMIHUN:

Scanned copy x|

Board side 1 l Eoard side 2 ]

Load bitmap... 1
Delete bitmap

-

Rezolution: |E00 Z [dpi]
#-Offzet: |0 Z [1/410 ]
Y-Offzet: |0 Z [1410 ]

Colavr:

.................................

- Pucynok moxHO 3arpy3uTh a1 BepxHel (1) u HikHel (2) cTOpOH MIIaThl.
- 3arpy3uTh Qaiin pucyHka Ha 3aHUI (GOH perakTopa.
- Y 1anuTe pUCYHOK U3 peJaKTopa.

- Iloka3ate PUCYHOK B pCHAKTOPC. BrikaroueHue 3ToM ONIuu CKPBIBACT PUCYHOK.
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- Hactpouts paspenienue 3arpyaemMoro pucyHka. Y 0eiuTech, YT0 pUCyHOK UMEET
NpaBWIBHBIN MaciTad, Koraa oToopaxkaercs B penakrope. MiHaue ucrpaBpTe pa3pelieHie B
3TOM TIOJIE.

- Cnsur no X/Y. Mcnonp3yiiTe 3TH MOJsL, YTOOBI HACTPOUTD MOJI0KEHNUE PUCYHKA B
penakrope. Mi3MeHeHHe 3TUX 3HAUYCHUIH HEMEUIEHHO 0TOOpa)kaeTcs B peJakTope.

- BoiOpath 1iBeT pucyHka.

Bbl MokeTe BEpHYTBCS K AUAJIOTY B JIH000€ BpEMs, KOrJa 3aX0TUTE BHECTU U3MEHEHUS.

S. Makpocsl

5.1. O makpocax

bubnuorexka koMInoHeHTOB SL COCTOUT U3 Tak Ha3bIBAEMbIX MAaKpOCOB. MaKpOChI - 3TO YEPTEIKU
TUIIOBBIX 3JIEMEHTOB (B OCHOBHOM KOMITOHEHTOB, TAKMX KaK PE3HCTOPHI, TPAH3UCTOPHI U T.11.).
BeI MOKeTe NCTIONB30BaTh 3TH 3JIEMEHTHI JUIsi CBOCH TOIIOJIOTHH, a TAK)KE CO3/1aBaTh
COOCTBEHHBIE MAKPOCHI.

5.2. UcnoJsib30BaHKe MaKpPOCOB

YToObI MCHIOIB30BATh MAKPOCHI B CBOEH TOMOJIOTUU HYKHO OTKPBITH OMOIMOTEKY MaKpOCOB.
BriGepuTte B MeHI0 WA HAKMUTE COOTBETCTBYIOLIYIO KHOIIKY Ha

BEPXHEH NaHEIN UHCTPYMEHTOB . .

OxHO 6MOIMOTEKN MAaKPOCOB MOSIBUTCS cripaBa.B BepXxHel 4acTu OKHa MOXKHO OTKpPbIBAaTh
COOTBETCTBYIOIIME pa3Aeiibl OUOINOTEKH.

=

[Tpu Ha>kaTHM Ha JIeBYIO0 KHONKY (37ech DIL) nosiBisieTcst CiucoK TOCTYMHBIX MaroK C
MakpocaMu. BeiOepute HykHYyto nanky. CylniecTByeT KOpHEBasl Iarka MakpocoB, KOTopast
COJIEPKUT BCE OCTAJIbHBIE MOJANANIKU. JTa KOPHEBAs AUPEKTOPHUS 3a1a€TCs MIPU YCTAaHOBKE
npunoxenus (ITamka nporpamMel\Macros).UToObl CMEHUTB IIYTh K KOPHEBO# MAIlKe MAaKPOCOB,
Ha)XKMHTE MIPaByIO KHOIKY C U300pakeHNEM HarKu.

Bb16op Mmakpoca

[Ton kHONIKOM ympaBlieHUs TalIKaMU Bbl YBUETE CIIMCOK BCEX MAaKPOCOB B BEIOpAHHOM MaImke.
[I{eaKHUTE IO OTHOMY M3 DJIIEMEHTOB CIHCKA, YTOOBI BKIIIOUUTH MPEIBAPUTEIHHBIA TPOCMOTP
BbIOpaHHOT0 Makpoca. K kaxxgomMmy Makpocy 100aBIsSIOTCS 2 CTPOKHU TEKCTa JIsl OUCAHUSL.
[TeperamuTe MBIIIIBIO MAaKPOC U3 OKOHA MIPEIMPOCMOTPA B OKHO PEeIaKTOpa, YTOOBI 100aBUThH
MakKpocC Ha CBOIO TiaTy. Makpoc OyJeT mMOMeIleH Ha aKTHBHBIHN CJIOH TUTaTHI.

@OyHKIMHU IS paGoThI ¢ MAKPOCAMHU

i
._EJCOXpaHHTBI CoxpansieT Bce BblIeJIEHHBIE AJIEMEHTHI Balllell TOMOJIOTUU B KaYECTBE HOBOTO
Makpoca.
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_.@.iYnanmL: VY nanser BbIOpaHHBIE MAKPOCHI C BaIlEro JUCKA.

..%?Hepexonﬂble wiomaaku: [IpeoOpasyer Bce KOHTAKTHBIE IUIOMIAJAKHA MaKpoca B
JBYXCTOPOHHHE.

hid

OTpaBI/ITB MaKpocC: Ecau kHOTIKA Haxxarta, Ipu ,I[O63BJ'ICHI/II/I MaKpoOcCa K TOIIOJIOTUH, OH
ABTOMATHYCCKU BCTAaBUTCS OTPAKCHHLIM.

14 |
2/ TTlomeHaTs cTOpoHy: Ecin KHONKA Ha)aTa, MaKpOC BCTAHET HA OOPATHYIO CTOPOHY ILIATHL.

Buumanwue! [locneaaue 2 GyHKIMM MOYKHO UCIIOIB30BaTh COBMECTHO, T.K. IPH CMEHE CTOPOHBI
IU1aThl OOBIYHO TPEOYeTCs OTPA3UTh IEMEHT.

YToOBI 3aKpHITh OKHO MAKPOCOB HAKMHUTE KHONKY X B BepXHEH ero 4yactu. UToObl TOMEHATh
HIMPUHY OKHA MaKpOCOB, IOMECTUTE KYypPCOp MEXy OKHAMU OUOIMOTEKH U pPeAaKTopa, OH
npuMeT GpopMy IBOMHOM CTPENKH. Y Aep)KUBasi JIEBYIO KHOIIKY MBI TIEPEIBUTANTE KypCOp
BIIPaBO-BJIEBO.

5.3. Co3paHne moJib30BaTeIbCKUX MAKPOCOB

Pa3Hu1s! Mexxay pucoBaHneM Makpoca 1 000 pyroil Tononoruu Het. Mcnone3syiite cion
npoBoaHUKOB (C1, C2) 11 KOHTAaKTHBIX IUIOIIA0K U IPOBOJHUKOB, a CIIOM MapKUpPOBKHU (S1,
S2) 11t KOHTYPOB KOMIIOHEHTOB. KOHTYpBI JIeTKO cO3/aTh C IOMOLIbIO OOBIYHBIX 3JIEMEHTOB
TOMOJIOTUH (OKPYXHOCTEH, MPOBOJIHUKOB U T.JT)

[Tpu co3nannu Makpoca yOequTech, 4TO Balll KOMIIOHEHT PACIIOIOKEH Ha CTOpOHE 1 miiaTsl.

OTO 3HAYUT, YTO B CO3/IaHMM MAKPOCa JIOJKHBI y4aCTBOBATH CIEAYIOIINE CIIOH: CII0EM
nienkorpaguu J0KeH ObITh S1 (KOMIIOHEHTHI Jiexkat Ha ctopoHe 1 maTsl). Torga nmpoBoasumm
cioeM foswkeH ObITh C1 it SMD-KOMIIOHEHTOB (ITOBEPXHOCTHO-MOHTHPYEMBIX) uin C2 it
BBIBOJIHBIX KOMITOHEHTOB.

CoxpaHHUTh CBOM MakpoC MOXHO, BHIOpaB B TJIABHOM MEHIO , NI Ha)KaB
COOTBETCTBYIOIIYIO KHOTIKY B OMOIHMOTEKE MaKpocoB. B mosiBuBIIEMCs Aranore HY>KHO yKa3aTh
MM MaKpoca U Tarky, B KOTOPYI0 OH OyneT coxpaneH. Paciupenue ¢aiina makpoca *. LMK
no0aBmsieTcsl aBTOMaTH4eCKH. B kauecTBe Makpoca MOKHO COXPAaHUTh BCIO TOMOJIOTHIO HITH €€
yacTh. Ecii B TeKyIeM ciioe BBIICTICHBI KaKue-TM00 3JIeMEHTHI, TO B (paiiin Makpoca
COXPAaHSIIOTCS HIMEHHO OHHU. ECITM HIUero KOHKPETHO HE BBIJENIEHO, BCS TOTIOJIOTHSI COXPAHAETCS
KaK Makpoc (Iocye MOITBEPKIACHUS).

5.4. Ynajienue Makpocos

Brigenute Makpoc B OMOIMOTEKE U HAXKMUTE COOTBETCTBYIOIIYIO KHOTIKY YAaJCHUS B
6ubnuorexke Makpocos. [Tocie Barero noaTBepkaeHUs (aiisl BbIIEICHHOIO Makpoca Oyaer
yAAJIeH.

MOo>KHO TaKXe UCTOJIb30BaTh MPOBOAHUK Windows [Tl yiaieHus U yHOps1ounBaHus (aiiaos
MakpocoB (oHU uMeroT pacuipenue *.LMK).
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6. Ileuarsb U 3KCIIOPT

6.1. lleuaTn

C nmoMo11bio 3TOH (PyHKIIMH MOKHO pacliedyaTaTbh CBOIO TOMOJIOTIHI0 Ha Oymare uinu mienke.Ha
ieHKY (poTomnadioH) TOMONIOTUs 0OBIYHO BBIBOJUTCS MTOCIIC HEKOTOPOU JOTOTHUTEIHHOM
00pabOoTKH B CIEIUATM3UPOBAHHBIX MPHIOKEHHUSIX MPOU3BOJUTEISIMH MTEUYATHBIX Tu1at. 1
JieflaeTes 3TO Ha CHelMalbHbIX IUI0TTepax. Eciin BaM Hy’KHa KaueCTBEHHas IU1aTa, BEIBOAUTH
(oTomabIOHBI CAMOCTOSATENBHO Ha OOBIYHBIX JIA3ePHBIX (M TeM OoJiee CTPYHHBIX) IPUHTEpax
KpaiiHe He peKOMEeHAyeTcs, IIOCKOJIbKY OHM He 00ecreunBaoT TpeOyeMoi OCTOSHHON
ONTUYECKOH IJIOTHOCTH KPACKH (a YK €ClIM BaM KapTPUIK KaKue-TO HapojaHble ymenblbl 10 pa3
nepe3amnpasisuiid, TO U TOBOPUTH HE O 4eM! ), B pe3yJIbTaTe 4ero MeJlb Ha I1aTe MOXKET
BBITPABIIMBATHCS C TEX YYACTKOB, HA KOTOPBIX JOJDKHA OCTABATHCS.

Bri6epure B rmaBHOM MeHIo File > Print unm Ha)XMuTE COOTBETCTBYIOLIYIO KHOIIKY Ha BEpXHEH

g...

MaHCJIN UHCTPYMCHTOB

[TostBUTCSI OKHO TIPEBAPUTEIHHOTO MPOCMOTPA TOTO, YTO OYAET BBHIBEJCHO Ha MEYaTh, a TAKKE
JIAAJIOT C OMILMUSAMH HACTPOUKH. I3MEHEHUN ONUNI HEMEUIEHHO OTPAXKAECTCS HA
MPEAIPOCMOTPE.

%3 SERYER1.NDS_Q1

—Laye =
s n Cerre | Clipboard | Tile... | EE]I Calibrate... | =5 Setup.. | & Frint il
[+ 51 || ] = | E = [ =

|« C2 | I P P
[~ 52 | 1

—Special layer————
[ Soldemzk] 1l

[ Soldemszk? Il ]
[ Diilings 1 W 1

[ Diing:2 W _
] | e
—Option i h il |
! IELLAARN H’_
v Targets "I'_ =, '
[T Board outline ) 1 dhdy.
[T Scanned copy ] TR E | \‘:"'
[ Irvvert .
—Scalng—————— |
& 0 £

‘W Gl SR ]

K EINi.

[+ Mdirrar ] :

Bymara otoOpaskaetcs kak Oenblii mucT. KpacHas myHKTHpHAs paMKa OTpaHUYHMBaeT 001acTh
neyaTu Ha Oymare. PazMep 3Toif 001acTu 3aBUCUT OT BaIlllero MpUHTEPA U €ro JapaiiBepa.
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HacTtpouTts pacrnonioskeHne Balero pucyHka Ha JIMCTE€ MOKHO 3aXBaTHB PUCYHOK JIEBOW KHOIIKOM
MBILIN U TIEPEIBUHYB €r0 B HYKHYIO ITO3ULUIO.

Onuuu B JIeBOHM YaCTH OKHA

- Cnoii. BeiGepure ciou, koTopbie OynyT BbIBEIEHBI Ha TledaTh. Bbl MOXeTe BHIOpATh
CBOM IBET YIS KAXA0T0 cJosi. J{Jist 3TOro HaXkMHUTE MO LIBETHOMY KBaJIpAaTUKY CITpaBa.

- OcoOGeHHOCTH CII0€B. 3/1€Ch MOXKHO HACTPOUTH OILIUHU CBEPIJICHUS («CBEPIIOBKUY,
KaK BBIPa)Kat0TCs IPOU3BOJIUTENN) U MASUIBHON MAaCKH.

- Macka juia ctopons! 1/2. Co3aTh nasuibHYI0O MacKy Ha OCHOBE KOHTAKTHBIX
rona oK. KOHTaKTHBIE IIIOMIAKH [I€YaTaloTCs ¢ pa3MepaMi, YBEITMUCHHBIMU Ha
ornpenenenHoe 3HaueHne. OTBepCTHs B IUIOMIAKaX 3aKkpamieHsl. Haxas kHonky Options -

Y CcTaHOBKHM, MOYKHO HACTPOUTH CBOWCTBA NAsTIBHOM MacKH.

- «CBepaoBKU» 17151 cTOpOHBI 1/2. DTa onuys BEIBOJUT Ha 11€4aTh B BUJIE TEKCTa
JTMaMETPHI PSIOM ¢ KaxabIM oTBepcTreM. Haxas kHomky Options - Y CTaHOBKH, MOKHO 33/1aTh
BBICOTY TEKCTa.

- 3epkanbHO. OTpa3uTh PUCYHOK OTHOCUTEIIBHO BEPTUKAIIBHON OCH.

- Kpectsr, Board outline - Pamka. JloGaBisieT mepekpecTurs 1Mo yriaM pUCyHKa WA
paMKy, OrpaHHYMBAIOIIYIO €TO.

- 3aanuii 1ad. BeIBOAUT Ha meyaTh BMECTe ¢ pUCYHKOM 3aaHuii BMP ¢om.
- Herarus. Bce, uTo ObIJI0 Ha JHICTE YEPHBIM, CTAHOBUTCS OEIIBIM 1 HA00OPOT.

- Macmrra6. M3mensier macirad BeiBogumMoro nzoopaxkenus ot 10% mo 1000%. ===
Omniuu B BEpXHEH 4acTH OKHA ===

- HeHTpI/IpOBaHI/Ie PUCYHKa I10 CECPCANHC JINCTA.

- bBydep.Konuposats Texyuuii npeanpocmotp B popmare BMP B Oydep oOmeHa.
OTOT PUCYHOK MOXKHO Oy/IeT BCTaBUTh B JIPYTOM MPHIIOKEHUH.

- Pa3MHOXUTBH PUCYHOK 110 BEPTUKAIU U TOPU3OHTAIN. MOXKHO HACTPOUTH KOJIMYECTBO
PUCYHKOB 110 X ¥ Y H 3a30p MEX1Yy HUMU.

- [Tonpaska. HekoTopble mpuHTEPHI HCKaXKaIOT pa3Mepbl BEIBOJUMBIX PUCYHKOB.
YroObl MpeOTBPATUTh TaKoe 0e300pa3re MOKHO 33/1aTh 3/I€Ch MONPaBOYHbIE KO (PUITMESHTHI
10 BEPTHKAIU U ropu3oHTan. Harpumep, ecnm aunuro ymmHo 200 MM IpUHTEp necataet
muaHoi 201 mm, 3anaiite nonpaBouHblil koad-1 200/201=0,995 1 npuHTep HaneyaTaeT Bce Kak
HAaJO.

- Beibop u HacTopoiika npuHTepa. Teymuii npuHTep 0TOOpaxaeTcs B 3arojIOBKE OKHA
MeYyaTy.

- HCMG,H.HeHHO Hare4dyaTaTbh BCC TaK, KaKk BUJHO B JI&HHBIﬁ MOMCHT Ha INpCAIpoOCMOTpPE.

- OTMEHUTH NeyaTh U BEPHYTHCS B pEAAKTOP.



6.2. Dxcnopt B popmat BMP

Yrto06s1 coznate BMP pucyHOK U3 Ci10€B, KOTOPBIC B JaHHBII MOMEHT BKJIIOUEHBI B PEJIaKTOPE,
BeIOepuTe File > Export > Bitmaps (*.bmp) B rimaBHOM MeHto.

Bitmap export {all visible layers) il
—FResolution —Format———
| i Bl
Low High " Coloured
Size: 160.0 rarn = 00,0 i
Fezalution; 300 dpi
Finels: 1890« 1181
b ernomy:; 272 kB

MosxHo cienatk pucyHok 4/0 (B&\W) umu uBetnsiM (Coloured) u HacTpouTh paspeiicHue
(Resolution). O6parute BHUManue Ha pa3mep daiina ([VIemory), KoTopslii K3MEHSIETCS B
3aBHCHUMOCTH OT 3TuX napamerpoB. HaxxaB OK 3amaiite ums (aiiyia v manky B KOTOPYIO OH
OyzeT coxpaHeH.

6.3. dxcnopt B popmat GIF

Yro0sl co3aars GIF pucyHOK U3 CIIOCB, KOTOPBIC B JaHHBII MOMEHT BKJIFOUEHBI B PEAAKTOPE,
BeIOepuTe File > Export > Gif (*.gif) B r;1aBHOM MeH}O.

GIF-Export : x|
—Reszolution —Format————
| £ B
II_Dleg;h i+ Coloured
Sizen 160,0 mrm = 1000 rann
Rezalutian: 300 dpi
Fixels: 1830 = 1181

MosxHo HacTpouTh paspemienue (Resolution). Haxar OK 3amaiite ums (daiina u nanky B
KOTOPYIO OH OyJeT COXpaHEeH.

6.4. dxcnopr B popmat EMF
UtoOb1 co3nath meTadaiin EMF u3 cioeB, KOTOpbie B TaHHBIH MOMEHT BKIIFOUEHBI B PEIAKTOPE,
BeIOepuTe File > Export > Emf (*.emf) B rmaBHOM MeHto. 3anaiite nms Qaiina u nanky B

KOTOPYIO OH Oy/IeT COXpaHEeH.

6.5. dxcnopt B popmart Gerber
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Bb1 Mmoxxete coxpansTh ¢aiinel B popmare Gerber RS274-X, KOTOpBIi ABISETCS CTAaHIAPTOM IS
oOMeHa JTaHHBIMHU O TOTIOJIOTHH (TaKou (aiii mpuMeT Jr000# MPOU3BOIUTEIH IEYATHBIX TIAT).
Pacmmpenue stux aiinos (*.gbr). Ber nomknsl co3gate Gerber-gaiin s Kaxa0ro ciost
(IPOBOTHUKOB, MAPKUPOBKH, MAsIIBHON MAaCK1) KaKJOH CTOPOHBI IUIATHI, YTOOBI IIOJIHOCTHIO
OTKCATh CBOIO MEYATHYIO ATy (T.€. AJIS KaKJ0T0 CJIOSl OTAENbHbIN (aiin). [{ns sxcriopra
tonosioruu B ¢popmart Gerber BeiOepuTe B ITAaBHOM MEHIO.
IlosiBUTCS nuanor:

Gerber export x|
" Export- 1 Sprink Layout exports
ol Extended-Gerber-Format
51 B 1 R5-274x.

T Solder mask C1

o M
52 [ 2
" Solder mazk C2

i~ Optians
I+ Mirrar
[+ Board outline

I~ Punch diill holes
I | bk dril ol

Options for zolder mazk—

SRR i

Create expart file.

| I [nwerting autput _ Cloze

Hpemne BCETO BBI6epI/ITC CIION Jj1s 9KCIIOpPTaA. Korna BbI BLI6I/IpaeTe C.]'IOfI, OIIITUH n
AJIg OTOTO CJIOS aBTOMAaTUYCCKN HACTPAUBAIOTCA IO YMOJIYaHHIO, HO Bbl MOXKETC UX
HU3MCHUTDH, CCIIN HCO6XOI[I/IMO.

- 3epKabHO OTPa3UTh IKCIOPTUPYEMBIH ci10i. OOBIYHO JOKHBI OBITh OTPA’KEHBI CIIOU
CO CTOpPOHBI 2.

- JIo0aBUTh MPSIMOYTOJIBHYIO PAMKY, OTPAaHUYUBAIOLIYIO IIJIATY.

- PaszmeTka oTBepcTHil oA «cBEpIIOBKY». MCIOIB30BaTh 3TY OIIUIO PU
skcriopte B popMmat Gerber kpaiiHe He kenarenbHo. «CBepIoBKa» 00BIYHO IKCIIOPTUPYETCS B
dopmatr EXCELLON.

- Otmetuts oTBepeTus. Jlo6aBiseT B IEHTP KOHTAKTHOW TUIONIAIKH OUY€Hb
MaJIeHbKYI0 OTMETKY. ONIus JOCTYNHA TOJBKO IPU BKJIIOUEHHOM MpeabayIien (KkpaitHe
I0JIe3Ha, €CJIM Bbl COOMPAETECh CBEPIMTh OTBEPCTHUS B CBOEH IIaTe€ PYUYHOM JPEIbio UIIH
KOJIOBOPOTOM ).

- Onu Ui nasuibHOUW Macku. JIOCTYIHBI TOJIBKO €cii BEIOpaH
AKCIOpT nasibHOM Macku s ciost C1 nmm C2 ( ). [TasimpHas Macka
CO3/1aeTCs HAa OCHOBE KOHTAKTHBIX IJIOLIA/IOK U IPEACTaBIsIeT COOON CIUIOIIHOE
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(HeTIpoBOIIIIEE) TTOKPHITHE C OKOIIKAMH TOYHO HAJl KOHTAKTHBIMH TUIOIIAKaMU. Takoe OKOIIKO
1o hopMe COOTBETCTBYIOT KOHTAKTHOM ILJIOIIAJIKE, a IO pa3MepaM JIOJKHO OBITh OOJIbIIIE 3TOM
KOHTaKTHOM IJIOMIAIKK Ha HEKOTOPYIO BEIMYUHY. DTy BETUYUHY MOXKHO HACTPOUTH OTICIIHHO
JUTSL KOHTAKTHBIX TUIOMNIA/I0K BEIBOJTHOTO MOHTaXa ( ) ¥ ISl KOHTAKTHBIX IJIOLIAJ0K
MOBEPXHOCTHOTO MOHTaXa ( ). OTMeThTE rajJoukaMu Ha OCHOBE ILIOINIA/IOK KAaKOTO
Tumna OyeT co3aaBaThCs MasiibHas Macka (MOXHO OTMETUThH 00a THIA).

- Heratus. Bee, 4To ObLIO B peaKTOpE YEPHBIM, CTAHOBUTCS OCIIBIM U
Ha000POT.

- Coxpanutb Gerber-daiin ¢ BHIOpaHHBIMH OTILIUSMU HA JHCK.

Buumanue! IIpokoHCynbTHPYHTECH CHaYaJla CO CBOUM IPOU3BOJUTENIEM [1€YATHBIX IJIaT IO
MOBOJY TOTO, Kakas HH(popManus U B KakoM (opMate OHAT0OUTCS eMy ISl TPOU3BOICTBA
BallcH IJIaThI.

6.6. Dxcnopt B popmat Excellon

®aiinel popmata Excellon sBisitoTcst ctanaapTom i1t 0OMEHa JJaHHBIMU O «CBEpJIoBKe». OHU
umeroT pacmupenue (*.drl). Takoi ¢aiin cogepkut HHPOPMALIUIO 000 BCEX OTBEPCTUSAX HA
miaTe (KoopAuHaThI U AuamMeTpbl). OOBIYHO I OJTHOM TuTaThl co3aaeTcs oauH Excellon-daiin.
Urto0b1 sKcrIOpTHPOBATH HHPOPMAIKIO 00 oTBepcTHsX B popmart Excellon Beibepure

B IJITaBHOM MEHIO.

Excellon expork x|

Cinill data uzes EXCELLOM farmat.

r—Origin of coordinates:
£ Dill from side 2 [x-mirrared)

LS —

it of meazurement:

= mm
" Inch

~Floeting poink [=x.m]

32 |V Delete leading zeros
33

(] LCancel

- Hagano xoopaunat. Beibepure cTOpOHY IJIaThl HA OCHOBE KOTOPOM
OyIyT CO3MaHBI KOOPAMHATHI OTBepCcTUid. Eciu BBl BEIOEpUTE CTOPOHY 2 ( )
KOOPJMHATHI OYIyT TOPU30HTAIBHO OTpaykeHbl. Hauano koopAuHAT BCEria HaXOAUTCS B JICBOM
HIKHEM YTIy.

- Enqunuiet nzmepenus. MusuinMeTpsl (M1M) WU TI0UMBI ( ). O0OBIUHO
HY>XHO BBIOMpPATh MM HO HEKOTOPbIE CBEPUIIbHBIE MAIIMHBI Pa0OTAIOT C JIOHMaMHU.

- [InaBaromas Touka. KonmnuecTBo 3HaKOB (J10 3aMATOM,OCIE 3aMATOMN).
31ech MOKHO BBIOpATh HYXKHBIM (popmat mpecTaBiaeHus YUCIOBbIX JaHHBIX. OOBIYHO
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ucnonb3yercs popmat 3.2. Eciu B kauecTBe eIMHUI] BEIOPAHbI TIOWMBI, JIy4Ille YCTAaHOBUTh
dopmar 3.3, T.K. OH 00eCreuuT OOJBITYI0 TOUHOCTb.

Delete leading zeros - Y aanute Hyau ciepean (Hanpumep, osu10 001.23, cranet 1.23). OObIuHO

IMYHKT OTMCYCH U €0 UCIIOJIb30BAHUC HC BbI3bIBACT KakHuX-JI100 HpOGHCM.OHHaKO €CJIM OHHU
BO3HHUKAIOT, CHUMUTC IraJIO4Ky € 3TOI'O IIYHKTa.

7. Pa3uble pyHKUNMN

7.1. Andopmanms o npoexre

Hcnonp3yiiTe 3Ty onuuio, 4To0bl J0OABUTH B CBOW MPOEKT HH(POPMAILIHIO 00 aBTOPCKHX MpaBax
U KOMMEHTapuH. Bbl MO)keTe OTKPBITh OKHO HH(POPMALIMHU O IPOEKTE, HAXKaB COOTBETCTBYIOLIYIO

KHOIIKY Ha BEpXHEW MaHeId HHCTPYMEHTOB g|

Project info : x|

—Copyright

Tile: |

ALthar: I

Company: I

Comment;

Title - Ha3Banwe.

Author - AsTop.
Company - Opranuzarusi.
Comment - Onucanwue.

(becciopno, Bechbma BakHas pyHKIMA. be3 Hee MPOeKTHPOBaHKE IEYATHOM MIAThl TOTEPSIIO ObI
BCAKU cMbICI! )

7.2. IlepeycTaHOBKA LIBETA
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Bb1 MOkeTe caMu HaCTPOUTH LIBeTa I BeexX 4-x cioes (Copper 1/2, Silkscreen 1/2), dona
(Background), cerku (Grid) u mepembraek (Connections). UYToObl HACTPOHUTH ITH I[BETA
BBIOCpHTE B IIIaBHOM MeHIo Options > Define colors.

Define colors x|

BB coree i 1)

B sikscreen (Side 1)
B Copper (5ide 2
| Sikscreen (Side 2]

. Connechions
I dzer1 j

BbI MokeTe BBIOpATh U3 CHHCKA OJHY U3 YETHIPEX LBETOBBIX CXEM:
e Default - CrangaptHas cxema. VI3MeHHTD €€ HEJb3sl.

e User1l...3 - Hacrpoiika 1...3. [Toap3oBarenbckue HacTpoiku. UTOOBI HACTPOUTH IIBETA,
MIPOCTO MICIIKHUTE IO COOTBETCTBYIOIIEMY KBAJIPATHKY U BEIOCPUTE HOBBIH IIBET.

7.3. Tekymme manku
Br1 moxete 3a1aTh IMAIIKW, B KOTOPBIC 6yI[yT COXPAHATHCA U U3 KOTOPBIX 6YIIYT OTKPBIBATHCA
(aiiIpl COOTBETCTBYIOIIUX THITOB. UYTOOBI cA€IaTh 9TO BBIOEPHTE B IMTaBHOM MeHro File >

Directories.

Edit Default-Directories : x|

—Default-Directarie

Layout files: Il::\la_l,luuts

Gerber export: |c:hlaynutshgerber

Graphic expart: Il::"xla_l,u:uuts"xe:-:p-:nrt

S

Scanned copy: |c:hlayuutshscan

ok LCancel

B nosiBuBIIIEMCSI THaiOTe BHIOCPUTE yIO0OHBIC JIJIS BAC MAIKH.
Layout files - daiiner muat Sprint-Layout (*.1ay).

Gerber export - Dxcrioptupyemsle ¢aitnsl B popmare Gerber (*.gbr).
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MarkKy UCIIOJIb3YKOTCA B KA4YCCTBEC AIIOK 110 YMOJYaHUIO JJIA COXPAaHCHHUA U OTKPBITHUA q)aﬁHOB.
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