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MNMpepucnosue

He nmomyuaercst y mens 3anymka. He pabotaer cxema. Bee, Bpoze Obl, mpaBHiIbHO, HO HE
JKeJlaeT paboTaTh 3TO «TPaH3UCTOPHO-MHUKPOCXEMHOE MecHBOy». PaHplie Obuto mpome —
M3MEpHJI HAIPSDKEHHUs, IOCMOTpeN ocLuuIorpadoMm, Bee TOHsUI U ucnpaBmwi. Tak To ObLIO
paHblIe.

He 1o, uTo0B1 51 mcmepexuBaics, He cnan mo Hodam. Crumo, u BaMm coBeTyro. Crmre
KpPEIIKo, 4T00B! MPOCHYBIINCH HA3aBTPa MOPaZ0BATHCS HOBOMY JAHIO M COJHILY, €CIIH OHO
CBETUT, WIM JOXKII0, €CIM Ha ynuie nmacMypHo. Kak Obl MIIOTHO HM YKPBUIM Ty4H Balll
TOpO/I, COTHIE-TO IPOJOJIKAET CBETUTH!

Jlrobast nesATeNbHOCTh 4YEJOBEKa BCErja CBs3aHa C MEepHOJaMH  YCTAIOCTH WIIH
pa3ovapoBaHus, C TE€M, YTO MPEIMET €r0 BHUMaHUs HauMHACT KalpU3HUYATh, CTAHOBUTCS
HEMOCTI)KUMBIM 00pa3oM IOXO0XK Ha JAUKOOpa3a — KPyroM KOJIOYKH, KaK HH MOZACTYITHUCE.
Jaxe ecnu To, 4YeM BbI 3aHUMAaETECh, HE Ballla padoTa, a Ballle YBJIEYCHHUE, BEJET OHO ceOs
BpPEMEHAaMH CTOJIb K€ MPOTHUBHO, YTO M Ka)KJOAHEBHAs pyTuHA. becrose3Ho OpaHHUTHCS,
6ecrone3Ho cepauTcsl, TMOJIE3HO, HO HE BCErza, K COXKAJICHHUIO, TIOMOTAeT, 0OpaTUThCS 3a
COBETOM MJIM TTOMOIIbI0. BakHee BCero MOMHUTB, YTO Kak ObI IJIOTHO HU YKPBUIM TYYH...

[IporpammupoBanne, Kak 00sf3aTEIbHBIH Kypc, TO KOTOPOMY HPHXOJHWIIOCH CHABaTh
9K3aMEH, MOKET OOJIbIlIe HAIlyraTh, YeM 3aUHTepecoBaTh. MexXIy TeM, Bce OOJIbIle JIFoIeH,
HHUKaK C IPOrpaMMHPOBAHHEM NPSIMO HE CBA3aHHBIX, WM HE CBSI3aHHBIX C HUM NPEXKIE,
MOJIBEpPraeTcsi, si Obl CKa3all, «IIPSMOMY MIAHTaXKY» CO CTOPOHBI ATOTO SIBICHHS HPUPOIBI.

51 ve mporpammuct. M He mbITaloch NpUMasaTthes K 3TOH cllaBHO# podeccun. Ho u et
MOEl BHHBI B TOM, YTO BPEMs OT BPEMEHH MOSIBISIETCS HEOOXOIMMOCTh BO3BPAILATHCS K
JTaBHO 3a0BITBIM CO CTYJCHYECKHX BPEMEH IOHATHSM IPOLEAyphl, (QYHKIHMH, HUKIA...
OpHako cerojmHs, KOrZa MHE HE HYXHO CIaBaTh SK3aMEHBI, BO3BpAILAsCh K OSTHM
MYTaloiM HOPMaJbHOTO YEIOBEKa MOHSTHSAM, S HAYMHAI0 C TPYCTBIO AyMaTh 00 MX
NPOCTOH M SICHOW CyHOIHOCTH. M IPOMCXOIUT S5TO MOTOMY, 4YTO CErojHs;IIHEe
IPOTrpaMMHUPOBaHUE H300MIYeT HOBBIMH TaWHCTBEHHBIMHM CYIIHOCTSIMH —  KJacc,
HaclieioBaHue, KOHTeitHep u T.1. Ho, mpu3HaThes, eciii He oOpalnaTh Ha HUX BHUMAaHHSI, TO
COBPEMEHHBIE CHCTEMBbI IIPOrPaMMHUPOBAHMS TIO3BOJISIOT CHIENATh JIETKO U OBICTPO MHOTOE
U3 TOTO, YTO MPEKAE OTHUMAJIO MHOTO BpeMeHH M cwil. CerofHs S He MOTy CKa3aTb, 4TO
IpolIe — HanmucaTh HEOOJNBIIYI0 MPOrpaMMy, KOTOpas PELIMT BallM NPOOJIEMBI, WIN C
KapaHzjamoM u Oymaroil mpojenarts 3Ty e padory? OOBIYHO mepBast MBICIB O Oymare u
KapaHjame Kaxercss Oojee pa3yMHOH, HO JMIIb A0 TEX IOp, MOKa HE IPUMENIbCs
MIPETBOPSATH ITY MBICIIb B KU3Hb.

51 He yMmero mporpaMMHpoBaTh, 1 KOMITBIOTEP Ul MEHs CpPOJHU Ko(eBapke, yIoO0HO 1
BKIIFOHACTCA 6I)ICTp0, HO A X041y HNPpECMJIOXKUTH TaKyrO0 UIpy: g CcACIar0 BUIO, YTO A YMECIO
POTrPaMMHUPOBATH, YTO 3HAKOM C KOMITBIOTEPOM HE 110 HACJBIILIKE, a BBl ClIEJIaeTe BHI, YTO
BEpUTE MHE, — IIOCMOTPUM, CyMEI0 1M s paccKa3aTh 4YTO-HHOYyAb TIIOJIE3HOE O
porpaMMHpoBaHuH. D10 OyneT He OoJee, yeM HUrpa, U s He Oyqy, BEICKaKMBAas M3-3a yIJa,
IyraTh Bac TPOMKMMH KpukaMu: «I psiper ureparop!».
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Junst urpet B gyr6on ects pyTOONBEHOE TONE, AT UIPHl B TONIBG — I0JI€ Ui Toibda.
Jlng urpsl B mporpaMMHUpOBaHKE I IpEAJarai0 BeIUKOJIEMHENIIee moie — SI3BIK M cpefa
nporpammupoBanuss Gambas. OH UMeeT B CBOCHl OCHOBE KIACCHYCCKHN 53bIK B3lCHK.
Paboraer B cpeme omepammoHHO# cucteMbl Linux. Ecim mo kakoif-Tro mpudnHE BB HE
XOTUTE WJIM HE MOXKETE II0Jb30BaTbCSl 3TOM ONEPALMOHHOM CHCTEMOI, TO MOXETe
MOJIB30BAThHCS Cpeoil mporpammupoBanus Visual Basic. OHE 10CTaTOYHO MTOXOXKH.

Jlis Tex, KOro CMyIIal0T POJCTBEHHBIC OTHOIICHUS Mexay Basic m Gambas, s roToB
NPUBECTH MHOXKECTBO  BBICKa3bIBaHMH ONBITHBIX MNPO(ECCHOHANIOB O TOM, HYTO
IpOrpaMMUPOBAaHUE HE COOTHOCHTCS HANpsIMYIO C A3BIKOM KOAMPOBaHUs. B 3ToM cmbicne
HET HUYEro 3a30pHOI0, YTO OCHOBOI s3bIKa CiyuT Basic, Tem Oosee, uro Gambas — 310
COBPEMEHHBIH, MOIIHBIH W XOPOIIO HOCTPOCHHBIH OOBEKTHO-OPHEHTHPOBAHHBIN SI3BIK
[IPOrpaMMHUPOBAHMSL. A HACKOJBKO OH XOpOILI, MOYHO CYIUTh IO TOMY, 4YTO BCA
rpaduueckas moap3oBarenbckas obonouka Gambas HanrcaHa Ha caMoM si3bike Gambas.

Ilo mHe ke, yem mpoue, Tem Jjyume. M JIMYHO MEHS CMYLIAET TOJBKO OIHO,
JIOCTATOYHO JIM 3TO NpocTo. C BRISICHEHUS ATOTO S, TOXKAIyH, M HAYHY.

Cnacn00, 4YTO JOYMTAIM 3TO ITIPEIUCIOBHE JO KOHIA, a €CIW HEeT, TO M HUYEro
CTPAIIHOTO.
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NnaBa 1. Mlonck ne4vkun, oT KOTOPOM TaHLUEBaTb

o0 neukoil 6 nobumenvckoil npakmuke Oy0em Ha NPOMIANCEHUU 3MOU 21AGbl
ROHUMAMb YOOOHbIE NPOSPAMMHbBIE CPEOCMEA, KOMOpbie 1e2KO UCNONb306amb 8
npakmuke — paouoniobumerbcmed ¢ - He  MEHbWUM — YCHexom, ueMm 8
npogpeccuonanvbHol.

IBa Gepera

Ecnu cpaBHMBaTh NMpOrpaMMHPOBAHHE C PEKOH, TO KOHKpPETHas IUTaTGopmMa WIN SI3BIK
MPOTPaMMHUpPOBAHMUS — 3TO Oepera Moryded W mmpokoi peku. K kakomy Oepery Bam
NPUYAINTh, K KaKOMy MecTy Ha Oepery — Bam BbiOOp! ILmbITh M 1o peke Ha cKyTepe,
1oOMBasi PeKOPbl CKOPOCTH, MITM HECTICIIHO MepeMEeIaThCsl, OTIABIIUCH Ha BOIIO TCUCHHUS
U YIOTHO PacrojIOXKMBUINCh B MaJaTKe, YCTAaHOBJIECHHOW MOCPEAM IUIOTA, M HACIaXKAAThCs
BHJIOM OKPECTHOCTEH — Bail BHIOOD!

S ormaro mpedmoureHHe oaHoMy Oepery — miaardgopme Linux wu  cpeme
nporpammupoBanusi Gambas, OCHOBaHHO# Ha si3bike belicHk, BbI MOXKETe clenarh Ipyroi
BEIOOp. [IporpaMmer, HanrcanHbIe B cpene Visual Basic 1 Gambas, Mano 4eM OTIHYaIoTCs
Ipyr oT apyra. boxee toro, naxke ncnonp3oBanue Delphi motpedyer ckopee He mepeaenKu
MIPOTpaMMBbI, a HEKOTOPOH NpaBKH Tekcra. KoHeuHo, s He MOTy cKa3aTh 3TOro O Jro0oH
IporpamMMe, HO TOJIBKO O HEOOJIBIINX MMPOEKTaX, C KOTOPBIMH COOMPAIOCh UMETH JIEIIO.

To e OyzneT OTHOCHUTBCSA M K Cpeie MPOrpaMMHUPOBAaHUS MUKPOKOHTPOJUIEPOB, KOTAA
1o atoro gowmet aeno. B Windows MoxkHO mcnois3oBath MPLAB, B Linux — Piklab. B
9TOM ciy4dae Iake TpaBKH Koja He ToTpedyercsa, obe cpeasl MporpaMMHpPOBAHHSA
UCIIONIB3YIOT OJIMHAKOBBIM acceMOiyiep, a HporpaMMupoBaHue Ha s3bike «C» MOXHO
OCYIIECTBHUTD C Hcmoib3oBanneM kommmsitopa Hi-Tech, 6ecruratHast Bepcus KoToporo (¢
OTpaHWYECHUEM TI0 TAMSITH) €CTh U1 00eHX Cpes MPOrpaMMHUPOBAHMS.

51 yxe roBopwII, 94TO HE OYyJy NMBITAaThCS HAYYUTHh KOTO-JIMOO MPOrpaMMHUPOBAHUIO, IS
3TOTO €CTh ONBITHBIE IIPOIPAMMHUCTHI, OIIBITHBIE TIPETIOJABATEIH, 51 XOUY TOJIBKO PaccKa3aTh
0 TOJIb3€ HABBIKOB B IPOI'PAaMMHPOBAHHM C MOHMMaHHEM OCHOBHBIX MOJXOJOB K TOMY
npoLeccy Jaxe ISl TeX, KOMY HET HYXIIbl IIOCTOSIHHO 3aHUMAaThCsl POrPaMMUPOBAHUEM.
U, rmaBHOE, YTO caMO NPOrpaMMHpPOBaHUE — yBIEKaTeNbHeHIIee 3aHsITHe I 0000, ¥
KOIro €CTb KOMIIBIOTEP M OCTACTCA XOTA ObI HEMHOTO BpPEMCHH, YTOOBI BKJIIOYHUTH €r0 U
3aHATHCS] YEM-TO MEHEe OECCMBICIIEHHBIM, YEM CTPENh0a «HM3 MBIIIKU 10 BOPOOBSIMY.

MHuoro mer Ha3zaj, Korga MO ChIH Obl emie peOeHKOM, s coOpan Uit HEero, ¢
OONBIINMH TIPUKITIOYSHUSIMH, JIOMAITHIH KOMITBIOTEp, KOTOPBIH HazbBaics ZX-CHekTpyM.
Korna ceronns s BCHOMHHAIO 3TOT KOMITBIOTEP, TO, BO3MOXHO S OMIN0AIOCh, MHE KaXKeTCsl,
4TO OH OBUI rOpa3fo MHTEpEcHee, YeM MOH ceroansinHuid pabdoumii Pentium. OH Obu1
ropaszio mpoiie, 1 ObUI0 MHOTO Jierde pa3o0paTbesi ¢ HEOOXOJUMBIMU TEPEICIKaMH, €CIIH
TaKasg HYXJ1a BO3HHUKaJIA. HOMHIO, Korja mnosABHUJIaCb BO3MOKHOCTH IOJAKIIOYUTHE K HEMY
JUCKOBOJ, a IMEPBOHAYAIIBHO 3TOT I[OMa[HHI/Iﬁ KOMITBIOTEP 3aIllMChIBaJl BCC HA MaFHI/ITO(i)OH,
U TOSBHJIMCH NTPOTPAMMBI, KOTOPBIE 3arpyKajluCh C ANCKET, TO MHOTHME W3 HUX ObUIH HE
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MIOJTHOCTBIO Tepenesianbl 1o paboTy ¢ AWMCKOBOAOM. Tak kxoMnwisitop si3bika «Cy
JIEHICTBUTENIFHO 3arpy’kKajics C JUCKETHI, HO NPH IOMBITKE COXPAHUTHh TEKCT IPOTPaMMBI
oOpamanicss kK MarHutodoHy. McmpaBiieHHEe 3TOr0 HEJAOCTaTKa IOCTABHJIO MHE OOJbIIe
YIOBOJILCTBHUS, YeM HEMpHATHOCTEH. To *e KacaeTcsl W UTPyIIeK, KOTOpble He paboTan,
HO 3a4eM-TO 00f3aTeIbHO OBIIM HYXHBI ChIHY. ISl 3TOrO K€ KOMIIBIOTEpPA MBI C HHM
Halucaiau TEepBYIO 3aKOHYEHHYIO IIpOrpaMMy, KOTOpas IO3BOJsUIAa HAyYUTHCS IedaraTh
«Bcnenyto». He 3Haio, octamuce 1My HET0 NPUATHBIE  BOCIOMHHAHHA O
POrpaMMHUPOBAHUH, HO IOMHIO, YTO 3aBEpLIMB paboTy HaJl NPOIPaMMOMH, MBI TIOHSJIH, YTO
YUYUTBECS TeYaTaTh Ha TOM KJIaBHAType, COOpaHHOH M3 «IOAPYYHBIX CPEICTBY», KOTOpas y
Hac ObUTa, HE MMEET CMBICHA, HO... MOIKE, Korga mosBwics kommbiorep IBM PC, s
BOCCTAHOBHMJI 3Ty NpOrpamMMmy, IpaBjaa, yoOpaB Bce M3IMIIECTBA, A HOBOTO KOMIIBIOTEpa, U
MBI 00a yYHJIHChH ITI€4aTaTh, MCIOJIB3YS 3Ty MPOTPaMMy, IOCKOJIBKY APYTHUX OOYHYaroIIux
IporpaMM TOTAAa HE CMOTIM HaWTH. 1 MBI 006a 1o celf JeHp MOJB3yeMCS MOTYYEHHBIM
HaBBIKOM, YTO 9KOHOMHUT MHOTO CHJI M BpEMEHHU M MHE, U ChIHY, KOTa IIPUXOIUTCS YTO-TO
neyaratb. B TOT pa3 s MOHSI ABE BaKHBIE BEINM: BO-TIEPBBIX, NPU JKEJIAHWHU MOXKHO
Harnucars JII00YI0 IIporpaMMy, KOTOPYIO €CTh HEOOXOIUMOCTh HaIlMcaTh; BO-BTOPBIX, YTO
MHOr0€ OTHMMAeT rOpa3l0 MEHbIIE BPEMEHHU, YEM 3TO MOXKET IOKa3aTbCid Ha MEPBBIH
B3DJIL. DTO KacaeTcs OBJIAJCHMS IeUaThi0 «BCJEIMyIO». MHE Ka3ajloch, YTO NMPOUIET HE
MEHbIIIE Tojla, MPeXkaAe 4eM S CMOTry IedaTaTh VIS Ha 3KpaH, a He Ha KJIABHATypy, U
HCTIONB30BaTh BCE MAJbBLBI IS 3TOTO Ipolecca, a He obxoamTes AByms. S ommbancs.
Uepes nBe-Tpu HeneNd s IedaTal, edaTal «BCICIYIO», a 4epe3 MEcCsI] Iedaral U Ha
PYCCKOM, W Ha aHIVIMICKOM, NEepexolsl ¢ sA3blKa Ha S3bIK IIyCTh HE MIHOBEHHO, HO 0e3
0c00BIX TIPOOJIEM. A BO3MOKHOCTH NMPOCHXHBATh 33 KOMIIBIOTEPOM YacaMH TOTJa y MEHs
He Obwto. Tombko mo 15-20 mMuHYT Kaxawlii Bedep. K coxkaneHHIO BIIOCIEICTBUU S
nepecTall IoJIb30BaThCs MEYaThI0 JJATUHUIEH XOTs OBl JJIsi COXpaHEHHs] YMEHUS, Jia U I10-
PYCCKHM THCaTh MPUXOIMIOCH KpaHe peaKo, HO IMOCIEAHNI HABBIK BCE-TAKH COXPAHUIICS.
C mporpaMMHpOBaHHEM, KCTaTH, Takas ke HcTopus. S He mIporpaMMuUCT, HO KoTraa
MPUXOIMIOCH 3THM 3aHUMATBCS 110 TEM WM MHBIM IPHYHHAM, 5 BHIHYKACHHO OBJIA/IECBAIl
KaKMMH-TO 0a30BBIMH MOJIXOJaMU. DTH 3HAHUSI BIOCIEACTBUN HE €IMHOXKIBI MEHS OUCHb
BEIpydasii. MHE HHU pa3zy He NPHUIUIOCH HOXKaIeTh O MOTPAYEHHOM Ha MX IpuoOpeTeHHe
BPEMEHH, a €CIIH U MPUXOIMIOCH O YEM-TO TOXKAJIETh, TaK 3TO O TOM, YTO 51 MaJl0 BPEMEHU
MOTPATUII HA U3y4YEHUE IPOrPaMMHUPOBAHUS.

Sl He ckaxy, YTO ceHyac, eciIM BO3HHMKAaeT HEOOXOIMMOCTh OOpaTUThCS K
MPOrpaMMHUPOBAHUIO, SI MCIBITHIBAIO BOCTOPI OT MPEABKYLICHUS MPEACTOsIIE paboThL.
Her. 51 ornato cebe oruer, yTo OyneT HEOOXOAMMOCTH OOpamaThCs K JOKYMEHTALUH, K
KHHUTaM, K MOJCKa3KaM Cpebl MPOTPaMMHUpPOBaHHUs. S MPeKpacHO MOHUMAIO, YTO HAAEIAI0
MHOTO OIIMOOK, C KOTOPBIMH MPUIETCS KAK-TO CIIPABIATHCS, YTO HHU Pa3 Oymy 4epThIXaTbCs
M 3IUTBCS (Ha KOro?), pa3odyapoBBIBAThCS M HAYMHATh BCE 3aHOBO, HO 33 3THUMHU
HEeTIPUATHBIMKA ~ SNHM30JaMH, Kak 3a 3aHaBeCOM TeaTpa, OyOeT  CKpBIBAaThCA
yBIEKaTeabHeHass ucTopus. 51 TOUHO 3Har0, YTO BPEMEHAMHU OYEHb CEpJMJICS Ha BCE U Ha
BCS, HO KOT/1a TI037KE MBITAJICS BCIIOMHUTb, YTO K€ IIPOUCXOAUIIO Ha CaMOM Jelle, TO HE MOT
BCIIOMHUTh HHMYETO KPOME YJOBOJBCTBHS OT «BO3HH» C HEMOKOPHBIMH IPOTPaMMHBIMH
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CYLIHOCTSIMU.

Y MeHf HeT MpPUCTPAacCTHS K KakOMY-THOO S3bIKy NPOIpPaMMHPOBAHUS B CHITY
JIMJIETAHTCKOTO TOJIX0/1a C OJIHOW CTOPOHBI, U B CHIIy Pa3HBIX 00CTOSITENBLCTB C Apyrod. B
OIMH M3 MOMEHTOB DPabOTHI MOTPEOOBAJIOCH, a HMCXOIHBIE KOABI MMEINCh B HAJMYWH,
JIOTIHCATh IIPOTpaMMy UL BpEMEHHOH AeMOHCTpaluu paboTsl ycTporicTBa. 11o3xke 310 Bee
MpeaIoiaragiock  caenats npodecCHOHANbHO, WHA4Ye, © Ha  JPYrOM  SI3BIKE
nporpammupoBanus. [Iporpamma, HammcanHas Ha «C++», ObUIa JOKYMEHTHPOBAHA, YTO
Ha3bIBACTCSI, «JUIsl ce0sI», U S TOUHO 3HAJI, YTO C STOH 3aJayeil MHE He CIIPaBUThCS. XOTs ObI
MOTOMY, YTO paboTaTb C 4YyXOH, JOCTaTOYHO OOJBIION INpOrpaMMoOil — 3aHsATHE
Oe3Haie)kHOE M OueHb Tpynoemkoe. Ho, HayaB paboTath, 51 C yAUBICHUEM OTMETHI, YTO,
OTJABIIKCH HA BOJIIO T€UYEHUS, MPOJBUraiochk Buepea. KoneuHo, He 1eio, «J1e3Th B BOLY, HE
3Has Opoay», HO KOMITBIOTEp YAHMBHUTENbHOE co3fmaHne. Ecim He nemaTh HHYETO CBEpX
HEOOXOIMMOI0, OH BCET/a BBIPYYHUT, W IpPH 3TOM MOXXHO HE OIacaThCs (haTarbHBIX
MHOCJIEACTBUH.

IIponomwkas aHANOTHIO C PEKOW, HO CUWTas PEKOH AIIEKTPOHHKY, TO JBa ce Oepera
NpEeBpaTATCS B IPOrpaMMHPOBaHHE M «COOCTBEHHO jkene3o». JlocTtaroyHo maBHO
JJIEKTPOHHBIE YCTPOWCTBA HMMEIOT B CBOEM COCTaBe HEUYTO, YTO TaK WIM HHaue
nporpammupyercst. M ceroiHsi, 3aHUMasch JJIEKTPOHUKOH, TPYIHO o0oiiTuch 0e3
HEeXJaHHBIX BCTped C MporpaMMupoBaHueM. K 3ToMy Hano OBITh TOTOBBIM, U 5 elle pa3
X049y TOAYEpKHYTh, IyCTh MEHS TONPAaBAT, €CIH 51 UCKPEHHE 3a0IIyKIaroch, HE CIEyeT
ITyTaTh MPOTPAMMHPOBAHUE C KOHKPETHBIM SI3BIKOM ITPOrPaMMHPOBAHUS WIIH TOW WIIM MHOM
cpenoii mporpammupoBanns. CoBceM He 005S3aTENFHO OBITh 3HATOKOM s3bIKa «CH-IIapID,
9TOOBI IMETh BO3MOXHOCTHh HadaTh paboTy Han mporpammoil. CoBceM He 00s3aTeIbHO
CTaBUTH CBOEH 3aJayeil OCBOUTH B IIOJIHOW Mepe acceMOJIep, €Ciy Bbl XOTUTE HCIOIb30BaTh
MUKPOKOHTPOJIEP B CBOEH IpakTuke. B mepByro odepens Mo TOW MpHUYMHE, YTO KaXKABII
KOHKPETHBII MUKPOKOHTpOJIJIEp OyZeT UMeTh CBOil accemOuep. ['opazno mpoiue nouckarb
TaKoOM KOHTpOJIIEp, TaKyl Cpely HpOorpaMMHUpPOBaHMS KOHTpoOJUIepa, sl KOTOPOH ecTh
SI3BIK BBICOKOTO ypoBHS. Yacto 3T0 s3BIK «C». W M3 camoro s3pIka BBI, CKOpee BCETo,
Oyzere MCIIONIB30BaTh TOJIBKO YacTh BO3MOXKHOCTEH, IMOHATH U OCBOUTH KOTOPYIO TOpa3io
yerde u ObICTpee, YeM S3BIK MOJHOCTHIO. 51 He MMero BBUAY MPO(ECCHOHANIOB, Y KOTOPBIX
JIPYTOM MOIXO/ ¥ MHBIC KPUTEPHH BHIOOpA.

Ecnu nponomkaTe aHAJIOTMIO C PeKod, HO B KadeCTBE PEKHU MPUHATH Ballle 3aHSITHE
9JIEKTPOHHUKOM, TO Oepera mpeBpatsTcs B Ba OCHOBHBIX BOIIPOCA, KOTOpBIE BCeraa OyayT

CONPOBOXKJATh BAac — 4YTO MPOIIE, BBINOJIHUTH pPabdoOTy He Tpuberass K IOMOIIM
IporpaMMUpOBaHUA u 3JICMCHTOB, CBsA3aHHBIX C porpaMMUpPOBAHUEM, HJIn
MIPOTPaMMHUPOBATH?

B kauectBe mpumepa TOro, Kak IMOJACTYIUTHCS K MPOrPaMMHUPOBAHHIO, I HAMEPEBAIOChH
Hanucath (M0 XOJy HANMCaHHWsS KHUTU) MPOrpaMMmy, KoTopas Oyner oO0CIyXUBaTh
MHUKPOKOHTPOJLIEP, KOTOPBIH, B CBOIO OYepe/lb, JODKEH MPOBEPUTH JBOUYHBIA CUSTUHK C
MPEyCTAaHOBKOM. DTO MPOCTEHBKAs 3ajlauka — MpOBepKa cueTurka. /laBaiiTe mompodyem
MIPUCMOTPETHCS K 000UM Oeperam.

Kak st cTan Obl A€HCTBOBATH, IPHYAIUB K <OKEJIC3HOMY» Oepery pexu?
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JIis 3a1aHus 9rciia MOYKHO IOATASATh COOTBETCTBYIONINE BXOABI K 00IIEMY HPOBOAY H
IUTIOCY MHUTaHUs (4epe3 «MONTATHBAIONINE» pe3nucTophl). Ko Bxomy mepenucu Mpumasth
Mo00H  «MHUKpPUK» — HEOOJIBIIOW KHOMOYHBIM TMepeKtouaTreib, BKIIOYUB  €ro
COOTBETCTBYIOIIMM ~ 00pa3oM, dToOBl chOpMHpPOBAaTH (POHT CHUTHAJA TICPEIHCH.
AHAJIOTHIHO MOXHO OBUIO OBl MOCTYNUTh W C BXOJOM CYeTa, €Cld OBl HE OJHO HO —
Ipebe3r KOHTaKToB. J[peOesr BEI30BET CEPHI0 UMITYIHCOB BMECTO OJHOTO €IHHCTBEHHOTO.
Y HEKOTOPBHIX UMIYIBCHBIX TEHEPATOPOB €CTh PEXUM I'eHEepPallid OJHMHOYHOTO MUMITYJIbCA,
HO TaKoro reHeparopa y MeHs HeT. [Ipuaercs casitb cxemy, NpeA0TBPALIAONIYIO Ape0esr
KoHTakTOB. Hy, a maste, Tak masth! [|Ji1 mpOBEPKU COCTOSIHUS BBIXOAOB 51 MOT'Y Ha BBIXOJIBI
MPUIIASTh CBETOAMO/BI, YTO U30ABUT MEHS OT HEOOXOIUMOCTH IPOBOIAMTH KaXKIBIN pa3 Imo
HECKOJIbKO M3MEPEHUN MYJIbTUMETpOM. [IpumnasiB cBETOAMOABI ¢ TOKOOTPAHUYUTEIbHBIMH
pe3ucTopamMu, s HApPHCYI0 B paboueil TeTpagu TaONWIy-3aTOTOBKY IJIS HOJTYYEeHHBIX
3Ha4eHWH, W Bce. Sl TOTOB mpoBepHTH pPabOTy cdeTdyrnka. He CIMImKOM MeHS 3TO
«Hamparino». [IpaBaa, caenas mapy MUKIOB, S OMSATh OEpyCh 3a MasIbHUK, YTOOBI H3MEHUTH
YHCIO Ha BXOJE NpPEABAPUTEIHHON yCcTaHOBKH. HO W 3TO HE CIHIIKOM CJIOXHO.
BecriporpamMMHBIii  Oeper peKd TMOJIOT, IMOPOC 3EJIEHOW COYHOM TpaBoOil, KpacuB U
JKUBOIHICEH.

EnuHCTBEHHOE, YTO BBI3BIBAET y MEHS COMHEHHS, a He 00J0TO Jiu 3T0? S mpoBepui
paboTy cueTyMKa B IIOIIATOBOM PEXXHMME HAa OYCHb HU3KOH 4YacTOTe mepekirodcHuil. He
BO3HHUKAET JIX MPOoOJIeM MpU ycKopeHHH paboThl? [IpoBepuTh ITOT acmeKT s TOXE MOTY.
JocraTouHo wMITyTCOM OOHYJICHHS CYETYHKA 3allyCTUTh HEOOJBIIOE YCTPOKHCTBO,
KoTopoe copMUpyeT MHE HWMIYJIbC NEpeNucH, 3aTeM 3aCHHXPOHH3HPOBATHCS OSTHM
HMIYJIBCOM H TIOCMOTPETh Ha ocHmiuiorpade pe3yiapraT pabOThl CUETYHKA MPH TaKTOBOM
4acTOTe, MOJIOKHUM, B OIUH Merarepil. [1asTe, Tak nasTs!

Jlexxka Ha TUTOTY, IUTBIBS IO TCUCHUIO PEKH, S IOCMATPHBAKD TO HA OJUH Oeper, TO Ha
npyroi. OfuH s omucan Bellie. A KakK BBITJISAUT APYroi?

KpyToli W HENpPUCTYIHBIH, OTYEr0 OH KAa)XETCsA HEMPUBETIUBBIM, OEper Mmopoc
JIEPEBBSIMHU CTOJIb TYCTO, YTO CKBO3b MOPOCIb HE BUAHO HHU OAHOI TpormuHKU. OT TOTO, 9TO
conmHIe ObeT MpsIMO B TJla3a, 3apoCid KaXyTcs emie Oonee MpadyHBIMH, TEMHBIMH H
HempoJia3HeIMU. Hu mTHIla He TIOPXHET, HU 3Beph HE IMICIOXHETCS. TOJIBKO HESCHBIC TCHH
BHPTYaIBHBIX TPOTPAMMHUCTOB OCMEIUBAIOTCS IIOTPEBOKUTH MTOKOH JaIIoObL.

U 4ro 3a Hammacts! [Tpubmiio MeHs TEYCHUEM UMEHHO K 3TOMY Oepery.
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MepBoe 3HakomcTBO ¢ Gambas

He Oynyuum mpencraBieH 4enoBeKy, jkenass HaOMThCS €My B 3HAKOMbIE, Thl HUKOIJA HE
HayHellb C JKaJlo0 Ha CBOM JIMYHBIE MpoOieMbl. Camoe Jrydlliee, YTO MOXKHO CAEJATh MPH
IIEPBOM 3HAKOMCTBE — 3TO Y3HATH Yy YCJIOBEKA, KaK UAYT €T0 A€JIa, IPUTJTIACUTh €T0 BBIIIUTH
gameyky kKoge, a 3a Kode MOrOBOPUTE O TIOTOZE, TOUCKATh OOMINX 3HAKOMBIX.

HaOuBasicb B 3HaKoMble SI3bIKY MPOTPAMMHPOBAHUS SI XOYY CIEIOBaTh TOMY IKe
npaBwy. BHavane monHTEpecyloch 0 ero Jenax (3aKOHCHEKTHPYIO PYKOBOJCTBO), TOTOM
MOroBOpPI0 00 OOWIMX 3HAKOMBIX (HAPUMEp, S3bIKAX MPOrPAMMHPOBAHUS, WU
nporpammax). M TOIbKO MOCIE 3TOro MOMPOOYI 0OpaTUThCS K CBOMM MPOOJIEeMaM C €ro
TIOMOIIBIO.

Bl He moBepuTe, HO HAOWBATHCSA B 3HAKOMBIE HE TaK-TO MPOCTO, KOHEYHO, €CIH HE
noJjarathCs Ha ciy4ail, Ha Be3deHue. [lJisi MOATOTOBKM K IIPEACTOSIIEMY pPasroBOpy s,
BOTIpEKH OOBIKHOBEHHIO, OTTIPABIUICS B KHIDKHBIM MaraswH. OOmine oOIMX 3HAKOMBIX,
JIPYKHBIMHU PSIIaMH OKKYTMPOBABIIKX MOJIKH, HE CYJIHJIO CKOPOro MPOABMKEHHs B padorte,
MIPE/ICTOSUIO TIEPEYNTaTh BCE HAa3BaHHS KHUT, YTOOBI NONBITATHCS HAWTH Ty, KOTOPYIO 5
XOTeJ KyNuTh. A 3aBepIIMB HPOLEAYPY, I, BA0OABOK, HE HaIIen HyXHOU. Ho 3T0 TonIbKO
M0 TPUYMHE MOEH NPHBEPEUIMBOCTH, KHUT MO MPOrpaMMHUpPOBAaHHIO OYeHb MHOro. Ere
MOXHO ITOUCKaTh B MIHTEpHETE.

N Gambas. B manke «help» kpome TpaaulIMOHHBIX MOACKA30K OOJBIIOE KOJTHMYECTBO
cTaTeil, OTHOCSIIUXCS K S3BbIKY, K OOBEKTHO-OPHEHTUPOBAHHOMY MPOrPaMMHUPOBAHUIO.
MHOro mUpUMEpOB, HAJ CO3/[aHHEM KOTOPBIX MOTPYJHICS HE TOJBKO aBTOp, HO H
MHOTOYHCIICHHbIE JOOPOBONIBIBL. JlyMaro, eciu Obl si MCKaN MPSIMOW MyTh K IIEJH, 3TOTO
XBaTHJIO OBI, 9TOOBI BEIMOCTHTH ITUPOYCHHBIH MPOCIEKT, a HE TOJIBKO MOIBE3THYIO JIOPOTY.

Hemuoro o Linux. 3amyck nporpamMmbl, Kak BO MHOTHX CETOJIHSIIHUX, €CIH HE BCEX,
OIEPAIlMOHHBIX CHCTEMaX, OCYLIECTBISETCS UIETYKOM JICBOM KJIABHIIM MBIIIKH B
COOTBETCTBYIOIIEM pa3ziene MeH. B Linux MeHo BblOOpa mHporpamMm  XOpOILIO
CHUCTEMAaTH3UPOBAaHO — O(MHUCHBIE NpHIOKeHHs B paznene «Oduc», y MEHsS TaM MHOIO
BCETr0, IIOTOMY YTO 51 JIFOOJII0, KOT/Ia BCEr0 MHOTO, KOT/Ia €CTh U3 Yero BHIOUPATh.
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Puc. 1.1. Paznen oducHBIX MPHIIOKEHUN B ONEPAIIIOHHON cucTeme Linux

Jlyist paboThI TOJIBKO C TEKCTOM sI YacTO MOJIb3YIOCh TEKCTOBBIM mpoiieccopom AbiWord.
On nerkuif W OBICTPHIA. Ecnm mpuXoAWTCs pHCOBAaTH YTO-TO B TEKCTE, HCKITIOYAst
HEOOXOANMOCTD CO3JJaHUS YEPTEKEH MPOPECCHOHANBHOTO Ka4eCTBa, MOKHO HCIIOIb30BaTh
KOffice, Ho wame s mons3ytoch OpenOffice.org. Writer. M3 Hero s Mory 3KCIOpTHpOBAaTh
TEKCT C WITIOCTpAuIMHU B popmatsl «docy, «pdh, «htmly.

He MeHee HachllleHHBIM BBIIJISIAUT Y  MEHS  pasfen  NPWIOKEHHH Ul
IpPOrpaMMUpPOBaHMs. 37€Chb HECKOJIbKO BEIMKOJIENHBIX CpeJ MpOrpaMMHpOBAHUS,
TIO3BOJIAOIINX paGOTaTB C pasHbIMH A3bIKAMHW, HAa HHUX s TMOTJIAABIBAIO C TOCKOM |
3aBUCThIO. EcTh mporpammbl co3manusi web-caiitoB. CBoil caiiT, B ero mnocienHen
WIIOCTACH, 51 CO3/IaBaJ C MOMOINBI0 Nvu. BpeMeHn 3aHMMAaThCsT calTOM OBLIO Maiio, U He
YMEIO S 3TO JIeNIaTh, CAlT BHIIIET BECh B MEHS — CTPAITHEHbKUI, HO paboTtatontwii. CMOTpIO
B MCHIO, M HEAOYMEBAIO, OTKyJa 3TO Hakomuioch? HemaBHO OOHOBISUI ONEpalMOHHYIO
cucTeMy, AaBai cede CI0Bo, 4To Bee 1o MuHUMYMY! He monmMaro.
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Puc. 1.2. Paznen «IIporpammupoBanue» B Fedora Core 6

W oueHp MHe XO4YeTcs IOXBacTaTbcsi (HE MOry OKa3aTh cebe B 3TOM CKPOMHOM
YIOBOJILCTBUHM) TEMH BO3MOXXHOCTSIMH aHMMAIIMM W TPEXMEPHOTO BHA pPabOYMX CTOJNOB,
KoTopble ecTh B ocieaneii Bepcun Fedora Core 6 (ceromns, 3aBTpa yxe Fedora 7). Korma
s ycralo pabdoTaTh, HO €lle He HAaYMHAIO0 JpeMaTh y TeJIEeBH30pa, sI BKIIOYAI0 BCE ITH
KpacoThl U HAYMHAIO IIPOCMATPUBATh IIOYTY, HOBOCTH B Mupe Linux, Gopymsl, rae Gonblie
YHUTA, YEM MUY, 110 TOW IPOCTOH NpPUYUHE, YTO €Ba YCHEBAal0 NPOYHMTATh BCE TO
TI0JIE3HOE, YTO HAKAIUIMBACTCS 32 JICHb.

EIJ_IC Xouy )IO6aBI/ITI), YTO TPEXMCPHBIC W BO3MOXHOCTH aAHUMAIMU HE OTHOCATCA
HETOCPEACTBEHHO K MoeMmy aucTpuOytuBy. Her. Bropod muctpubyTuB Ha MoeMm
kommpioTepe — 310 Ubuntu. XOTelnoch ¢ HHM IIO3HAKOMHTBCS B paboTe, YTOOBI
[IOPEKOMEHJ0BATh CBOEMY IPYTY B KaUECTBE OCHOBHOM ONEPAallMOHHON cUcTeMBbl. Tak BOT,
B Ubuntu Bce 3T KpacoTs! paboTaloT HE MEHEE YCIICIIHO.



B.H. T'osono6oB Hrpa B nporpammupoBanue 12

€ Npunoxenns Mepexopn CucTema ﬂ =)

i cTos

A71983R cHCTema figlo. . . png fig_01_0L 4 fig_u._0laipng fig_01_0laikif
¥ Ouckoson

= ARCHIVE B T 2 aRLE
V3 e o

- WINDOWS | g T

"™ DATE

™ Tom 19,5 15 fig_01_02.png fig_01_02.4f fig_01_02a.png fig_01_02a tif

Gambas | Cambas W

fig_01_03a.png fig 01 03a.tif fig_01_04.png. fig_01_04.tif

fig_01_o4a.png fig_01_oaa.tif fig_01_05.png ﬁg;ﬂ1705 tif

— £3

18 anemeHToB, ceoboaHe: 20.6 IE

Puc. 1.3. 3akpeIBaHnue gOMAaIITHEH ManK ¢ moaaepkkoi Beryl

S1 GBI cKa3ai, 4To OINEpallMOHHAsI CHCTEMa IPOCTO «TOPHUT Ha padboTe»! 1 ocobeHHO MHE
9TOT (DOKyC HpPAaBHTCA, KOTZA sI 3aKpBIBAIO JIOTHMYECKUH pas3jiesn AWCKa, I Yy MEHS
ycranoBiieH amyisrop Windows s Linux — Wine, 3akpbeiBasg ero nymaemsb: «Bor u
COXOKEHBI MOCTHI!». B paznene ycraHoBieHO Heckobko «free» n «demoy-nporpamm EDA
s Windows, KOTOpbIC sI HCIONB30Bal Ipu pabore Hang mpenbiayiici kuuroil. Ilo
3aBepIICHNH XOTeN ObUIO CHECTH pa3zei, HO MPOrpaMMbl MHE IIOHPABWINCH, W S| PEIIUII
ocTaBUTh UX BMecTe ¢ Wine Ha pasnene Windows. CoOCTBEHHO, s HE TPOTHBHUK 3TOH
ONepalMoOHHOM CHUCTEMBI, MPOCTO JOPOTOBATHI NI MEHS W CUCTeMa, U mporpammsel. U
MIOCKOJIBKY YK 3alla 00 3TOM pedb, BCE UTO OyAeT CKa3aHO O KOHKPETHBIX MPOTpaMMax,
KOTOPEIE 5, €CIN MOTyduTcs, Hamumry B Gambas, a SI3BIK CTOUT TOTO, YTOOBI ITOCTAPaThCH,
TaK BOT, BCE 3TO MOKHO NMOBTOpHUTH B Visual Basic, ecnu 1t Koro-to oH xaxkercst Oojee
TIOJTX OISITITHIM.

OnHa W3 OCOOCHHOCTEH ONMEPAalMOHHOW CHCTEeMbI Linux — HadHMYue HECKOJIbKUX
pabo4mx CTOJIOB, UX MOXKET OBITh OJMH WM J[Ba, YacTO IIOCIE YCTaHOBKH WX OBbIBaeT
YETBIPE, HO BBl MOKETE JIETKO 3a/1aTh HY)KHOE€ UMEHHO BaM KOJIMUYECTBO pabodnx CTONOB. S
TaK MPHUBBIK UCIIOJb30BaTh HECKOJIBKO pabOYMX CTOJIOB, YTO HE MPEJACTaBIsIO cede, Kak
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YMEIIAJICS PaHbIIIEe HA OJJHOM €JNHCTBEHHOM?
CeronHsHue AUCTPUOYTHBBI MO3BOJISIOT MEPEMELIATHCS MEXKIY CTOIAMH, HCIIOJIb3Ys
TpeXMepHBIH Ky0 (M KOJIMYECTBO TPaHei MOXKHO, IIOXOXKE, YBEITUUUBATS).

Puc. 1.4. Ky6 pabounx cTosoB

B rmazax MHOTuX, Kak MHe Kaxercsl, Linux BBIIISINUT, KaK onepanyuoHHas cuctemMa Juis
npogeccHoHaNoB. DTOMY IIPEACTAaBICHUIO MOXKET CIIOCOOCTBOBATh U IOCeleHue (OPyMOB,
CBS3aHHBIX ¢ Iularopmoii Linux. MHOXECTBO COBETOB, KaK JOOHUTBCS IKEIaeMOIro
pe3ynbpTata, HauMHAIOTCA ciaoBaMu: «OTKpPOH CKpHNT...», win «Jlail xomaHmy..». OT0
MPaBWJIBHBIE COBETHl. OTO YyHHBEpPCAIbHBIC (WM TIOYTH YHUBEPCAIbHBIE) COBETHI,
o0s3aHHbIe OOJBIION THOKOCTH U OTKpbITOCcTH Linux. B Helt MOXHO mepesnenars Bce, Bce
N3MEHUTbh, HACTPOUTH, YTO YIOJHO M KaK YroJHO. BaXKHO TONBKO 3HATH Kak 3TO CIENaTh, U
pa3OupaTbcsi B IOCIEACTBUSX CBOMX JEHCTBMH. MHOTMM HpaBUTCS padOTaTh Haxe C
MOCJIEIHUMH BepcUsiMU 0e3 rpaduyeckoil 0OOJIOYKH, HCIONBb3Yys KOMaH/blI, BBOJMMBIC
BpyuHyto. Ho s, Hampumep, TOJIBKO JICHUBBIH TOJIb30BaTeNb. 51 HE CKIIOHEH M3ydyaTb U
COBEpIICHCTBOBAThH ONEPAIMOHHYIO CHCTEMY. SI XO4y €10 MOJIb30BaThCs, BBIIIOIHAS CBOIO
paboTy miu noTakast cBouM npuxoTsaM. Ilo3Bonser au Linux ocTaBaThCs 10NB30BaTENEM U
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TOJIBKO I10JIb30BaTEIEM, U HUKEM, KpoMe Nojb3oBaresns. Jymato, aa.

[IpocToit mnpumep: cerogHs B MocCkBe MHOTME BIIAJIENblLbl  KOMIIBIOTEPOB
MOAKIIOYA0TCA K JOMOBBIM KOMITBIOTCPHBIM CETAM, MOAKIIOYECHUE K I/IHTepHeTy MpoxXoauT
gepe3 vpn-cepsep mposaiinepa. Ecin B Windows Bce HaCTpOHKH KaKyTCsl MPOCTHIMU (YTO
HE COBCEM TaK), TO CO3[aHHE MOJKIIOYCHHUS B LinuX MOXKET MOKa3aThCsl 3aHATUEM «HE UL
c1aboHepBHBIX». Kak BBITLIAT pEeKOMEHJAlWH, KOTOphle B HM300WJIMM BCTPETHIIb Ha

¢dopymax:

«Ybeoumecv, umo 6 cucmeme ycmawnosnen naxem pptp-linux-1.2.0-1asp.i386.rpm u
ecau Hem, Mo ycmauosume e2o co 8mopo2o oucka oucmpubymusa. Taxoce npogepvme,
umo y eac yxce YCMAHOBIEHO cOeOUHeHUe C JOKANbHOU Cembvio, UCHONb3YA KOMAHOY
ifconfig eth0. Ecnu coedunenue ecms, mo 8b1800 KOMAHObI OyOem Gvleii0emsb NPUMEPHO
max:

[user@localhost user]$ ifconfig ethO
ethO Link encap:Ethernet HWaddr 00:11:22:A3:B4:C5
inet addr:192.168.1.20 Bcast:192.168.1.255 Mask:255.255.255.0

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:100
RX bytes:0 (0.0 Mb) TX bytes:0 (0.0 Mb)

Interrupt:3 Base address:0xa400

Cozoaume @aiin /etc/sysconfig/network-scripts/ifcfg-pptp0 npubiuszumenvho maxozo
cooepaicanus.

PEERDNS="no"
DEVICE="pptp0"
ONBOOT="no"
USERCTL="yes"
PERSIST="no"
DEBUG="yes"
DEFROUTE="yes"
PPPOPTIONS="require-mppe require-mppe-128"
MRU=""

MTU=""
IDLETIMEOUT=""

VPN _HOST="host name"
VPN_USER="username"
ROUTES=""

20e VPN_HOST — smo ums uiu ip-adpec VPN-cepsepa, a VPN_USER — ums, noo
Komopuim vl uzgecmuvl VPN-cepgepy...», 1 T.1.

Bumimo, 3To mpaBmibHEIE pexoMenpanuu. Korpa jer mATh Hazam s KyIWI NEpPBBIH
muctpuOyTuB Linux, To oOparmwics ¢ mpoOmemoir moxakmtodeHus mo VPN B ormen
TEXHUYECKOH MOMNCPKKH TUCTPUOYTHBA, TIe HOJYYMI TAKOro JKe pola coBeThl. OmHaKo,
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TIOBTOPSIAL BCE OIEpalyy IIar 3a [1aroMm, s Tak ¥ He CMOT HaCTPOMTH NojakitodeHue. [Tozxe
s Hamen ynoOHbIA rpauyecKkuil BapuaHT CO3[aHUsl VPN-TIOAKIIOYEHHS C MOMOUIBIO
nporpammsl (uiu cepsuca?) Webmin, uTo ObIII0, BO3MOXKHO, HE «I10 HayKe», HO paboTalio.

[Monxmrouenne xk MuTepHery B mocimemneM aumctpuOyrtmBe Fedora Core s memanm c
nomotpl0 Webmin. Co3maHne ITOOKIIOYEHUS Mala0 OTIHYAETCd OT AaHAJIOTMYHOIO B
Windows u TpeGyer BBoJa MOYTH CTaHAAPTHOW MH(OPMAIMU O vpn-cepBepe (HO Tpedyer
IP ampeca cepBepa), JaHHBIX qocTyma ¥ T.11. Ho 6e3 T0XKH erTs He 00XOAHuTCS.

He cronb naBHO, ycTaHOBHMB B KauecTBE BTOPOM orepanuoHHol cucremsl Ubuntu, eme
omuH aucTpuOytuB Linux, s HactpamBan mnoakimodeHne no VPN k HarepHery B
nporpamme Kvpne. Kak 3T0 BBITTISANT, YTOOBI JIETKO OBUIO CPaBHHUTH 3TH HACTPOHKHU C
Windows, s ceiiyac mokaxy, mpeaBapuTesibHo yTounuB, 4yTo Ubuntu st craBun ¢ LiveCD
(ommH 3arpyxatonmii cuctemy CD-IECK C BO3MOXXHOCTBIO YCTaHOBKH CHCTEMBEI B
JIOTUYECKUI pa3/ien )KeCTKOro Mucka) ¢ rpadudeckuM MeHemkepoM Gnome. Jlns paboThl
Kvpn nomomHHUTENEHO MOTPEOOBANMCH HEKOTOPBIE OMOIMOTEKH, OTHOCSIIUECS K APYTOi
rpadudeckoit obomouke. Ecim Op1 s mcnonp3oBan Kubuntu ¢ rpadudeckoit 0060109KOi
KDE, To ycTaHOBKa JOMOIHUTEIBHBIX OMOIMOTEK, BO3MOXKHO, HE ITOTpeboBanach Obl.

OcHoBHasi npoOJieMa BO3HHMKAeT M3-32 HEOOXOAMMOCTH cKaunMBaHMs (aitnoB yepes
WHrepHeT, K KOTOPOMY ThI €llle He MoKIo4YeH. B uactHocTH, pu ycranoBke Ubuntu cama
yCTaHOBKA 3acTpeBaeT Ha HACTpOWKE MEHemKepa OOHOBIIEHHH, KOTOPBIH IONT0 HIIET
MOIXOAAIINE 3epKaja Il OOHOBIEHHS TUCTPHOYTHBA, XOTS MOAKIIOUeHne K VHTepHETY
elie mpeAcTOuT co3xaTh. OOBIYHO S OTKIIOYA0 CETh, YTOOBI 3aKOHYHTH YCTaHOBKY.
Network Manager uMeeT pa3zen NOIKIIOYSHHS IO VPN, HO TOXE C JIOMOTHUTEIHHBIMH
¢aitmamu. S Kak-TO TOMBITAICS BBHIIOJHUTH 3Ty HACTPOMKY, ycIiexa, yBHI, HE MOOHICS.
IMTocne ycranoBku nepBoi it MeHs Bepcun Ubuntu s, ucnonb3ysi ocHOBHYIO cBoro OC
Fedora, ckawan mporpammy pptp-config co BcemMH HEOOXOIUMBIMH OHOIHOTEKAMH H
JIONIOJIHUTEJIbHBIME  (paiiiamMu. YJI0OCTBO 3TOW Mporpammbl Ajisi MEHS B TOM, YTO
JIOTIOJTHUTEJIbHBIE (Dalbl, KOTOpPble OOBIYHO CBSI3aHBI 3aBUCHMOCTSIMH, MMEIOT Pa3phiB B
9THX 3aBUCHMOCTSX M TO3BOJIIIOT HAWTH KOHEI IIETTOYKH, ¢ KOTOPOTO IOCIIeI0BaTEeIbHAS
YCTaHOBKA IPOXOJIHT.

Hns coenuuenns ¢ HutepreroMm mo VPN MoxHO OBUTO OBl HCIIONB30BaTh IMOCHE
HACTPOUKHU 3TOT rpadmueckuii maTepdeiic. Ho mporpamMmy ciemyer 3amyckaTh ¢ IpaBaMHu
root W3 TepMHHaNA, JMOO CeTaB 3HAYOK 3allycka, M BIOOABOK, s HE 3HAIO, Kak
OpPraHM30BaTh BBOJ JBYX HEOOXOIMMBIX CTPOK JUIS MapHIpyTH3aluu Oe3 MCIIOIb30BaHMS
PYYHOTO BBOJIa B TEPMHUHAJIE ITOCIIE TOTO, KaK COSMHEHUE YCTaHOBIICHO.

[Tocne ycTraHOBKH, HACTPOMKHU M MEPBOTO 3allyCKa 3TOM IpOrpaMmbl (C BBOJIOM CTPOK
MapIIpyTH3aLHN) TOSABISAETCS BO3MOXKHOCTH YCTaHOBHTH Kvpnc. s 3Toro s BHawaie
ycranaBimaio Kpdf.

3auem? 3ateM, YTOOBI YCTaHOBHJINICH BCE HEOOXOMUMBIE OMONHOTEKH M PabOTHI
Kvpne. 3arem Kvpnc ycraHaBimmBaeTcs ¥ MOKHO 3aITyCTHTh HACTPOMKY, KaK 3TO TIOKa3aHO
HIDKE.

[Tocyie ycTaHOBKM NpOrpaMMbl HEOOXOAMMO CO31aTh HOBBIM NMPOQMIL (QaHATOTHYHO
HOBOMY HOJKITIOUEHHIO), YTO JIyHYIle BCErO CJeNaTh C MOMOIIBI0 MacTepa CO3JaHHUs ITOTO
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npodus.

Addinmew profilet.”

Welcome to this wizard which will help you to create a new profile.

Click "Next" to continue,

I | [z | concel |

Puc. 1.5. 3ammyck macrepa cozmarus VPN moakmouenus B kpvne

PucyHkn, KoTOpBIC BBl BUAWUTE, OTHOCATCS K mucTpuOyTtnBy Ubuntu. MoxHO OBI Bce
npoxenath B Fedora 7 (mocnemuuit muctpubytuB Moedt  ocHoBHoW OC), HO s
NPUICPXKUBAIOCh TpPaBUia, HE CO3/1aBaTh JIOMOJHHUTENBHBIX TpyIHOCTEH 0e3 ocoboi
HEo0XoANMOCTH. IHTepHET HACTPOCH U PaboTaeT, 3a4eM MePe/ICibIBATh?

Add new profiler..

Select the type of your VPN:
Type
() Cisco

() IPSec (Free/SWAN or Openswan)
() IPSec (Linux 2.6 native or BSD)
() OpenwPN

@ Microsoft PPTP

l < Back ] || Next > l Cancel ]

Puc.1.6. Ilponomkenue HacTpoiiku B auaiore coznanust VPN noakmodeHust

EnBa nu Mactep MOIKITIOYEHUS CHIIBHO OTJIM4YaeTcsi oT aHanornynoro B Windows. Kak
BUJIHO U3 PHUCYHKA, BO3MOXHbI pa3Hble BapuaHTbl nojaxitodeHuss mo VPN. Ho mens
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HWHTEpECYeT OIWH BAapPHAHT, OMpPEICISCMBI MOUM IPOBAWICPOM, KOTOPEIA S M BBIOHpALO.
IMocne naxatus Ha kiaBuiry Next momagaciib B IPOIODKEHHE JUHAIOTA, TAC U BBOAHUIIID
OObIYHBIC JaHHBIC 00 HMCHU TMOJIb30BaTeNs, mapoie (kak u B Windows) u T.n.
EnnacTBeHHOE OTNMMUME B J00aBICHWM ABYX CTPOK, IepBas M3 KOTOpPHIX Kacaercs IP
angpeca VPN-cepBepa (Ha pucynke ke 3710 1.1.1.1) u IP agpeca momro3a (Ha pucyHKe 3TO
2.2.2.2), a BTOpast BEITJIIUT OJUHAKOBO, 5T JYMAr0, IS BCEX TOIh30BaTEICH.

= Application After Connect

& 0Bwme
OTnagka

Profile: [mtemet |v]

& Connect
=Elog
 Programs route add -host 1.1.1.1 gw2.2.2.2
# Daemons route add default dev pppo

~Helper Prog
= [Z]Profile
| obwme
= Authenticate
£ User dat;
& Certificat
= CeTh
@Routes
“INAT
virtual P
= Connection spe

% Execute command after connect

i Cisco
P Racoon/*
OpenvPr
“IpPTP

& Command Exe

3 Before C1

3 Before D
3 After Dis

Puc. 1.7. lobasnenue aByx ctpok B pasaen After Connection

D10 nobaBiieHne HEOOXOAMMO CAENaTh IMOCHE 3aBepIIeHHs padOThl MacTepa HACTPOEK,
3anyctuB nporpammy Kvpne, u Boias B moameHto After Connection MeHIO HacTpoek
Settings. Haxatmem kimaBumu Apply, kak OOBIYHO, MBI TOIATBEPKIACM CICIAHHEIC
n3MeHeHns1, HaxkumaeM knasuiry OK, u temepb MokeM 3allyCTHTH COCTUHEHUE, HAWIs B
paznene [Ipunoxenus, B noapasaene Mutepuer nporpammy Kvpne.

3amynieHHas MporpamMma 3alpocuT Iapoiib aIMHHNUCTPATOPa KOMITbIOTepa (WIn 1oot), a
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3aTCM BBIBCACT OKHO IIOJKIIOYCHUA.

KAV pnc

File Opocdwne Kvpnc Settings Help
T &EAIR0

Profile: |internet

]vH Connect H OTHALHATE

wHdpo: CosgaHue Hosoro NpodiMaa 0 TMEHEHD.
WHepo: MNpodinne “internet” coxpaHéH.

|I'0TOE|. ||OTKan3H|E

Puc. 1.8. 3amyck nporpammsl kvpne nocie HaCTpOHKH COeTUHEHUS

Ocranock Haxarh knapunry Connect. ITocne gero nmporpaMma BEIBOIUT COOOIIEHHE O
COCTOSTHHY TTOJIKITIOUYCHUS (B HIKHEH 4acTH dKpaHa).

«3 Npunomerun Nepexon cuctewa @)@ B (& & @nkn 23Amp, 1434

VAN D S

] KVpne

NoaxnieHer: vgelolobov@10.10.1.2, 00:00:00 cun @ _a

Puc. 1.9. Coobmienue o nogkmodenun k Mureprery B Ubuntu

Kakx u npu Hactpoiike vpn-noaxiarouenus, B Ubuntu s BCTPETHI HECKOJBKO MEJKHX
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npobGyiem. Hanpumep, BBIOpaB pyccKylo packiaiKy KiaBuaTypsl pu ycraHoBke Ubuntu, s
MOJYYHJI PACKIIaJIKy, B KOTOPOM 3HAKU IpENWHAHUS: TOYKA, 3amsTasi, JBOSTOUYUE U T.J., —
pacrosoXeHbl He BIIOJIHE yJ00HO Juist MeHs. [la, mocrarouHo B daiiie xorg.config HailTn
CTPOKY PacKJIaJKH U UCIIPABHUTH US, Il HA us, ru(winkeys), a 3aTeM BBHIOpaTh HACTPOHKHN X B
BBIBOJMMOM COOOICHHH MOCIJIE IMepe3anycka X-cepBepa, TO €CTh, 3aBEpIICHHS CeaHca U
Hadajla HOBOT'O, YTOOBI IpoOiema Obula ycTpaHeHa, HO HMPUXOJUTCS BCIIOMHHATH, Kak
pa3obpartbCst ¢ 3TOHl OCOOEHHOCTBIO KaxIblii pa3 mocie ycraHoBkn OC. Umm npyras
HEJIeTIOCTh, MOSBUBIIAsCS HeAaBHO. [lombiTKa 3amycTHTh NPHUBBIYHBI MHE HOYTOBBIN
kieHT Evolution BEIBOAMT cooOlmeHue o (aTaabHON OIMUOKE, 1a W TO IPH 3alycKe U3
TEepMHHAaNa, OOBIYHBIN 3aIlyCK «yMHpaeT Moiuay. [Ipobiema pelraercs nmouemMy-to BecbMa
CBOEOOpa3HBIM 00pa3oM: HEOOXOJMMO H3MEHUTH YacOBOW IOSC B HACTPOWKaxX JaThl-
BpPEMEHH, 3aJaB, KaK peKOMeHIoBanmu Ha ¢opyme, dacoBoil mosc Kuepa. 3amycTurtsh
Evolution, HACTpOUTH MOUTY, MOCIE YEro MOKHO BEPHYTh HOPMAJBHBIM YacOBOIl TMOSsC.
Takne 0cOOCHHOCTH HACTPOEK, 5 TyMalo, TOCTABILIIOT OOJIBIIOE yIOBOJIBCTBUE JFOOUTEIAM
«TOKOBBIpATECS» B OC, HO OYEHb MEIIAIOT OCTAIBHBIM IIOJIB30BATEISIM MEPEXOJUTh Ha
Linux. S monp3ytock vpn-cepBepoM, rae s yckopenus pabors! otkiroyaercst MPPE. Oto
3acTaBisieT MeHs B (aiie options.pptp (/etc/ppp) yaauaTh (WM 3aKOMMEHTHPOBATH)
CTPOKyY require-mppe-128. 310 Mosl yacTHas mpodJjiemMa, HO €CTh W €Ile OJHA, KOTopas
MOXET OKa3aThCsl TOXKE YAaCTHOM, He 3Hal0. B TOM Buje, KOTOpPBIH HACTPOWKHU mpuoOpenu
[I0CJIE CO3JaHMs VPN-TIOAKIIOUEHUS, 1 MOT'Y 3aiTH Ha MHOTHE CailThl, HO HE MOT'Y 3aiiTh Ha
www.yandex.ru. ¥ MeHs TaM [0o4Ta, y MEHsI TaM MOii caiiT, a 3aiiTu st He Mory. OGHIHO.

B gem xe mpobiema? B Tom, uTo o ymomdanuto ucrions3yercs MRU (ne MTU,
3ameThTe) co 3HadeHneM 1000. ['paduueckmii nHTEpdEiic MO3BOIIET 3a0aTh
nonp3oBarenbekoe 3HaueHne MTU, Ho He MRU. IMocie HacTpoek B namke /etc/ppp/peers
nosiBiseTcs (aiin coxpaneHus Hactpoek Kvpne, rae 3to orodpakeHo. Ho monsITku BBeCTH
UCIIPABJICHUE B ATOT (aid)l HEe AAIOT OKOHYATEIBHOTO M OECIOBOPOTHOTO perieHus. Bo
BCSIKOM Cllydae Ha MoeM KoMmrbtoTepe. Jleno B ToM, uro 3amyck Kvpnc npoxoaur ¢ BBoioM
mapoJis root, Ipu 3ToM (aiin KoHpurypanun nepenruceiBaeTcst. YTOOB OH MEPETTHCHIBAIICS
¢ HyHbIM 3HaueHHeM MRU Heo6xoauMo B TOMalTHel manke root HaiTu ¢aiis B CKpeITOH
nanke .kde ¢ umenem kvpncere, riae u m3meHuTh 3HadeHne MRU (171 oToOpaskeHus B
(aii;IoBOM MEHEIDKEpe CKPBITHIX (aiIoB HEOOXOUMO yCTaHOBHUTH onuuio «Iloka3sBaTh
CKpBITBIE (haiinibl» B paznene «Bu 0CHOBHOTO MEHIO).

Ecnu He mpuaaBaTh 3HAUCHMS ABYM CTPOKaM MapUIPYTH3ALUH [TOKIIOYEHHS [I0CIIE €T0
YCTaHOBJICHHSI, U TEX MPABOK B (aiiiax, KOTOpble MHE MPUXOAUTCS JieNiaTh, TO (POpMaIbHO
ocTaJIbHbIE Tpolecchl He ciioxHee, ueM B Windows. Jla u BuI dKpaHa B OlepaliMOHHON
cucreme Linux mamo ormimmyern ot Windows. A eciam KOTo-TO 3TO CMYIIA€T, OH MOXXET
BbIOpaTh rpadudeckuii uaTepdeiic KDE, wmn maxe apyroit quctpuOyTHB, KOTOPBHIHA erie
Oosbiie MpUOMIDKEH 10 BHEIIHeMy Buay K Windows. MHe Kak ITOJIb30BaTeNio, ropaszio
ynoOHee BBITOIHATH, CKaXEM NPSMO, COBCEM MHE HE HYXHYIO IPOLEAYpPY CO3AaHHSA
noaxioueHus Kk MutepHery (s mpenmouen Obl MMeTh BbIXOJ B MHTepHET cpa3y mocie
(U3MYECKOro TOAKIIOYEHUS! K CETH) B rpadHyYeckoM jaualiore, a He MHcaTh KOIbl B
Heckoubkux (aitnax. Tem oOuiHee, 4TO BCe-TaKM MPHUXOAUTCS 3aMHMCHIBATH YTO-TO JUIS
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MapIIpyTH3aliK, OOMIHO, YTO NPHUXOIMTCS NponuceiBaTh [P azpec vpn-cepBepa, 4dTo
HIPUXOJUTCS UCKaTh, rae u3MeHuts MRU. Bece 3T0 HaBOOUT HA IpyCTHBIE Pa3MBbIILUICHMUS],
Kak TO: ObUI OBl 51 CTOJIb )K€ JOBOJICH MCIIOJIb30BaHUEM Linux, eciii Obl HECKOJBKO JIET
Ha3aJ He TOJydYaj yIOBOJIBCTBUSA OT BO3HHM C HACTPOWKAMH, ITOWCKA pEIICHUs MpobieM Ha
Linux-¢popymax, ecnu ObI HE IPUBBIK K HEKOTOPHIM OCOOCHHOCTSM JIOO0TO AUCTPUOYTHBA
Linux...

Ho s coBceMm oTBnekcs oT pacckaza. KpacoTsl mocieqHuX TUCTPHOYTHUBOB, ITOCATHBIC
MEJIOYH, BCEr0 MHOT'O, Tak U He 100epenbes A0 Jena.

3amyckaem Gambas, KOTOpbIii Haxomurcst B paznene [IporpamMmmupoBaHne OCHOBHOTO
mento [Ipunoxenus. K cioBy, s roga aBa ucnonb3yro rpaduyeckyo obosnouky Gnome,
xoTs m3peaka 3axoky B KDE, mpexne OCHOBHYIO pabouyro rpadHuecKyr0 OOOJIOUKY.
Gnome yCTAaHOBWJICA IO YMOJYAHHIO, Sl PEIIMI ITIOCMOTPETh, HACKOJIBKO CHIBHO OH
W3MEHHJICS, 1a TaK ¥ ocTajcs B HeM. Ho s onsTh oTBIEKCS:

o Welcome to Gambas ! —Ox

Gambas

Recent projects

- first

New project...
Open project...

Recent projects

|4V R D

Examples

Quit

4

Puc. 1.10. ITepBbrlit 3amyck cpensl nporpaMmupoBanus Gambas

Jaxxe TIepBEIA 3aIyCK, KpOME TPAaTUIMOHHBIX W HEOOXOAWMBIX ICHCTBHUM, TaKUX Kak:
co3JaTb  HOBBIH  TNPOEKT, OTKPBITh  CYIIECTBYIOIIMM,  HCIOJb30BaTh  HEJABHO
HCTIOB30BaBIIHICSA TPOEKT, - UMeeT pasaen mpumepoB (Examples). I npumepoB oueHb
MHOTO. S 00s3aTeIbHO X0Uy MMH BOCIIOJIb30BAThCS, KOTAa HauHy paboTy MpoeKTamu. A
BOT TEPBBIA MPOEKT, BCE-TaKH HE MOTY s BCE JeNIaTh «I10 MpaBUJIam», MEPBBIM MPOEKT 5
BO3bMY M3 KHUTH M. M03roBoro «3aHMMaTeNsHOE IPOrpaMMHUPOBAHUEY, Aa IPOCTHT MEHS
aBTOp, HC TOJIBKO l'IOTOMy, qTo anMep caM 110 ce6e I/IHTepeCCH, HO U HOTOMy, qTo aBTOp
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NIPUBOJMT €ro B cpexe nporpamMupoBanust Delphi. SI Xouy HMOBTOpPHUTBH 3TOT mpuMeEp B
KadecTBe repBoro ceoero Gambas npoekTa, YTo Ha3bIBaeTCs «B JI00». B 3TOM 51 oBEproch
aBTOpY KHHUTH «3aHUMAaTeNIbHOE IPOrPaMMHPOBAaHHME», KOTOPBII HE COOTHOCHT
MPUBEICHHBIE UM MPOTPaMMbI C KaKUM-TO KOHKPETHBIM SI3bIKOM, OH HCHONb3yeT Pascal,
SI3BIK CUCTEMbI TporpaMmupoBanus Delphi, kak 3HaAKOMBIH MHOTMM IO CTYJICHYECKUM
BpeMeHam. MHe ke KpaiiHe J0OOMBITHO, HACKOJIBKO BO3MOXKHO, HE yMes
MpOrpaMMHUpPOBaTh, OBTOPUTH  MPOrpaMMy, HAIMCAHHYI0 Ha  JPYrOM  sI3bIKE
nporpammupoBanus. Ecin Hudero He nosryunrcst, 6poury Bce. Vi He Gpouty.

Sl emie nmoxymaro.

ITocne BeiOOpa New project... (Co3maHHE HOBOIO IMPOEKTa) OTKPBHIBACTCS IHAJIOr, B
KOTOPOM MOKHO BBECTH Ha3BaHHE IPOEKTa, €ro 3arojoBOK, YKa3aTb MECTO, TJe MPOEKT
Oymer pacmomnaratbcsa. Gambas XpaHHT BCe, YTO OTHOCHTCS K IPOEKTY, B 3aJaHHOI
JIMPEKTOpUH, KOTOpas OyJeT HOCHTh UMs Ipoekra. J[ns mnepemerieHus IO JUAanory
JIOCTATOYHO HAXUMaTh Ki1aBuiny Next, HO B cCaMOM Hadale Clie/lyeT BbIOpaTh, Kakoro poja
MPOEKT BbI HaMepeHbl co3nath. Ha BbIOOp Tpu BapuaHta — TpadUUecKHidl MPOEKT,
TEPMHUHAIBHBII IIPOEKT, HCIIOJIb30BaHHE KOIMM CYIIECTBYIOIIETO (BAallero WA HET)
MIPOEKTa:

Select the type of the project

(@ Create a graphical project

() Create a terminal project

() Copy an existing project

[ << Previous l[ Next == ]

Puc. 1.11. InanoroBoe OKHO BBIOOpa THIIA IIPOCKTA

MeHs1 UHTEpeCyeT rpapUYeCKUil MPOEKT, U A OCTABJSAI0 (GIaKOK BBHIOOpa Tam, e OH
ectb: «Create a graphical projecty — 3Hail Hamux! MHOrue pacdyeTHbie 3a7ayd, K 4eMy U
JOJDKEH OBITh MPUMEHEH KOMIBIOTEP IO €r0 3aMBICIY, MPEKPACHO MOYHO BBHIOJIHUTEH B
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TepmuHane. [Ipu 3ToM BBl IOJTyunTe MIpOrpammy, Kotopast OyJeT BecbMa HENPUXOTINBA K
BO3MOXKHOCTSIM KOMIIBIOTEpa, OyAeT paboraTh, Kak sl cebe MpecTaBiisiio, 0e3 3arpy3ku
rpaduyeckoil 000I0UKH, a s ynoOCTBa HCHOJB30BAHUS, €CIIU BBI, KaK U s, HE OYCHb
mobuTe HaOMBAaTh MHOKECTBO KOMAaHJ, MOXKHO HCHonb30BaTh MC — mporpamMmy (Wim
rpadudeckuii MeHemkep), Kotopas HaspiBaeTca «Midnight Commandery, 9To0sr ero He
mytamu ¢ «Norton Commander», kotoporo B Linux Her. BooOmie s maBHO «mmoacen» Ha
rpadudecKie BO3MOXXKHOCTH COBPEMCHHBIX  OIICPAallMOHHBIX CHCTEM, W CETONHS,
Ka)XJJOJITHEBHO OOHOBJISISI CHCTEMY, HE CTOJIBKO 03a00UeH ee CTaOMIIbHOCTHIO, JaBHO yXKe He
3aMeyall KaKMX-I100 TPOoOJIeM C 3THM, HE CTOJBKO Paayloch OOHOBJICHUSIM, CBSI3aHHBIM C
BOIPOCAMH 3alUThl CHCTEMBI, BUPYChl B Linux He O4Y€Hb CBUPEICTBYIOT, CKOJBKO KIY
NepeMeH B ee BHEITHEM 00JIMKe. XOTs OHMMAro, YTO caMoe Ppa3yMHOE, 3TO UCIOJIb30BaTh
BCIO MOIIIb OTIEPAIIMOHHOI CUCTEMBI 0e3 «TpadraecKkux» TopMo30B. Ho...

Wrak. BriOpaB rpaduyaeckuii IpoeKT, JaB eMy UM H MECTO KHUTEIbCTBA, MBI IIOTa1aeM
B Cpely MpOrpaMMHPOBaHUS, KOTOpas MMO3BOJUT CHENATh MEPBBIN IIar — co3IaTh Gopmy.
s 3TOrO B IMpaBOM OKHE MEHEIDKepa IPOEKTa, TJe OTOOpa)kaeTcs «IepeBO» MPOEKTa, 5
LIEJIKAal0 MPaBol KJIaBHIIEH MBIIIKY 1O pazaeny Forms, a B BbInajaromemM MEHIO BIOHPAIO
paszzes New, 4TO NMPUBOJUT MEHS K MEHIO BHIOOpa, B KOTOPOM ecTh IMyHKT Form. Dror
npolLece s HOHUMAIO Tak — co3JaTh HOBYIO (hopmy. Dopma ke, HACKOJIBKO MHE M3BECTHO, a
s y’KE€ HEMHOTO «3aKOHCIIEKTHPOBAID MOSCHEHUsI K s13bIKy Gamabs, 0COOEHHO Uil MOEro
rpadUIecKoro BEIOOPA, SBIAETCS OCHOBHBIM OKHOM IIPOTPaMMBI, KOTOPOE IMOSBUTCS, KOTaa
sI 3aI0JHIO (POPMY HEKOTOPBIM COJZIEpXKAHHWEM, M IOCTPOI0 caM INpOoeKT. B okHe mumamora
co3manus (HOPMBI MOXKHO 3a7aTh UM (DOPMBI, 9TO BaXKHO JUIS CPEHHUX W OOJBIIAX
MPOEKTOB, COACPXKAIMX MHOTO OKOH, MOXHO YCTaHOBHTH pSJI OININH, Ha3HAUYCHUS
KOTOPBIX S [I0Ka HE OHMMAI0, [I09TOMY HE XOUY MX yCTaHaBJINBATh!
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= New form = X
New Existing
Name
Gorm1]

Options

X/ Startup class
Default dialog management
Constructor
Destructor
Static constructor

Static destructor

OK Cancel

Puc. 1.12. InanoroBoe okHO co3nanust popmbl B Gambas

51 He TOTOB co37aBaTh CperHHE M OOJBLIME IMPOEKTHI, [MOITOMY OCTaBIIIO Ha3BaHUE
¢dopmbl Oe3 n3MeHeHHs u 1nockopee menkHy no kiasume OK. B pesynbrare nosBisercs
dopma u penakrop mnporpammbsl. Ha ¢opme, BUIUMO, MOXXHO OyJeT pa3MecTHTh pa3HbIe
KHOITOYKH, OKOLIKM W JpYrHe CpelCTBa YNpPAaBICHUs HPOrpaMMOH. A B pPEAaKkTope
MOMECTHUTCS BCE TO, YTO M €CTh KOA MporpamMMsl. Cienysi cOBETY, IPOYMTAHHOMY B KHUTE
«3aHMMaTenbHOe MPOrpaMMHPOBaHUE», A A00aBII0 Ha (opMy o007acTe pPHCOBAHHA
(DrawingArea) u xmaBumry ympaeieHus (Button). M1 1o, m gpyroe s BwIOMpar Ha
MHCTPYMEHTAIILHOW MAaHENH CIpaBa, MICIKHYB [0 HAM JICBOW KIIaBHIIEH MBIIIKH, a 3aTEM C
MIOMOIIBI0 MBIIIKH «HAPHCOBaB» KOHTYP OKHa M KiIaBUINM. Ha pucyHKe HW)XE KHOIIKa
yIpaBJieHUs] Ha MHCTPYMEHTAJIBbHOW mHaHenu nzoOpaxkeHa ¢ Haamucblo «OK», a obmacts
pHCOBaHMsT HMMEET BHYTPH IHMKTOIpaMMy, H300pakalollyl0 LIBETHBIE I'€OMETPUYECKHE
(burypbl: KBajpar, Kpyr, TPEYTrOJIbHHK.
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& Mpunoxenua Nepexon cucrena | Y EEI n’]ll))[:l 18:48
[e—— formiform W& = ugo-= FISI=N
........................ (Class) Form 2 Form
(Name) Ferml
........................ (Group) k A abc
........................ x )
........................ oS @)
........................ O b B o o ba @ b o b ) op 2
Gambas class file @ D

abe |+

[+ Form1.... Form1f...

cwa & [ @

[] Properties | - Toolbox | @ Mascot | @ Project ...

Puc. 1.13. OcHoBHas (hopma MpOeKTa U PEIAKTOP Koaa

®opMa, Kak U MHOTHE 3JIEMEHTHI YIPABIECHUs, UMeeT cBoMCcTBO Text. S monarato, uro
9TO TEKCT, KOTOpBIM MOsSBUTCA BMecTo Hagmucu Forml.Form mnpu BeImonHeHUUN
MIPOTPaMMBL. DTOT TEKCT s 3aMEHIO CBOMM, H, €CJIM IIPOrpaMMa 3apadoTaeT, TO YBHKY €Tro.

[Tocne Heckonmbkux BXonoB B (Gamabas W BBIXOJOB W3 HEro, sl CTalIKHUBAIOCh C
MaJICHbKOM, HO JUIS MEHS OYECHb HENPHATHONH OCOOCHHOCTHIO — I HE 3HAIO, KaK BBI3BATh
penakrop kona. MHe e MOHaJ00UTCsl KyJa-TO BIMCBHIBATH KOA. Sl 3Haro, y’Ke 3HaK0, 4TO
JIBOMHOM INIETYOK MO0 KHOTKE YNPaBJICHUS OTKPBIBAET PEIAKTOP KOAA M CO3JaeT NEPBYIO U
MIOCJIEHIOI0 CTPOKY TEKCTa COOBITHS, CBA3aHHOTO C IIETYKOM MO KJIABHUINE NpH padote
mporpaMMEl. J[BOMHOM memdok 1mo (opMe TOXKe BBI3BIBACT aHAIOTHYHOE jAeicTBre. Ho 310
JieficTBUE MHE HE HYXKHO, s YAAJsI0 HEHYKHBIH KOJ, a caM MPUEM UCIOIb3YI0 AT BbI30Ba
penaxropa koxa. Ho He nenarts ske 3To BCsSKHMit pa3, Koraa Tede Hy)KHO 4TO-TO MCIPABUTH B
nporpamMMe. MeHsL 3TO HeMHOro pasiapaxaer. Ho Tonbko 10 Tex mop, moka s He
JIOTaJIbIBAIOCH MIENKHYTh 1O (OpMe NMpaBoi KJaBHIIEH MBIIKH. B BbIajaromemM MeHIO
ectb MyHKT Code, KOTOPBIH BBI3BIBAET PEJAKTOP KOAAa M yMUPOTBOPEHUE B MOEH IyIIe.

IIporpamma, Moil mepBBIii «OJMMH KOMOM», BBINNIIOUT (S CKOMHMPYIO €€ W3 KHHUTH
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«3aHUMaTeNIbHOE NPOrPaMMHUPOBAHHE», UYTOOBI HE HajeNaTh OMMOOK, KOTOpBIE OYCHb
JIFO0JTIO IeNaTh MPY MEePENHChIBaHIN) CISAYIOIUM 00pa3oM:

JNncrrir 1.1, Monekyna rasa B 3aKpbiToM cocyge (nepBsas sepcus)!
procedure TForml.StartStopBtnClick(Sender: TObject).

var X, Y : Integer; { KoopauHatel Monexyns }
Vx, Vy @ Integer; { cocTaBnsiouwe CKOPOCTU MONEKynbl }
angle : Real: { yron, 3apaouuit HayanbHoe HanpaBneHWe noneta }

const R : Integer = 10; { paauyc monekyns }
V : Integer = 7: { CKOpPOCTb MONeKyns }

begin
Randomize;
Screen.Refresh; { oumcTka akpaHa }
X := RandomRange(R. Screen.Width - R): { sui6op HauanbHoro (1)2 )
Y := RandomRange(R, Screen.Height - R): { nonomeHus Monexkyns }
angle := Random(360)* Pi / 180; { v ee nanpasnenns (2) }
Vx := Round(V * Sin(angle)): { nonyyeHwe cocTtasnsouwux }
Vy := Round(V * Cos(angle)): { cropocTu monekynsl }
while true do { ocHoeHOW uMkn }
begin
Screen.Canvas.Pen.Color := clBtnFace: { cTupaem monekyny (3) }
Screen.Canvas .E1Tipse(X - R, Y - R, X + R, Y + R):
X =X+ Vx; { chsuraeM Ha HOBYO NO3MUMKD }
Y ;=Y + Vy:
{ onpepenseM, He Bbwna nu }
if X > Screen.Width - R then { monekyna 3a rpaHuubl aKBapuyMa }
begin X := Screen.Width - R: Vx := -Vx; end: { npasas rpaHuua }
if X < R then
begin X :=R: Vx := -Vx: end; { nesas rpanuua }
if Y > Screen.Height - R then
begin Y ;= Screen.Height - R; Vy := -Vy; end; { HuwHAs rpaHuua )
if Y <R then
begin Y :=R; Vy := -Vy; end; { Bepxuaa rpawuMua }
Screen.Canvas.Pen.Color := c1Blue; { pucyewm monekyny Ha }
Screen.Canvas.E1lipse(X - R, Y - R, X + R, Y + R):  { HoBo# noawuynmn }
Sleep(10); { nay3a 10 munnucexkyua }
end:
end:

Puc. 1.14. JIuctuar mporpammsl 3 KHUTH M. M0o3roBoro «3aHnMaTeIbHOoe
POrPaMMHPOBAHHE»
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OyeHb COBETYIO KYIIUTh KHUTY, a sl CBOMMH CJIOBaMu onuily mnporpammy. [IpencraBbre
ceOe JBYMEpHBIH 3aKpBITBIH COCYJ IMPSIMOYrojbHOW (OpMBbI, B KOTOPOM MEYeTcsi, He
Haxons cebe MecTa, IIajgbHas MoyeKyna rasa. M monekyna, U cocyn — Bce uaeanbHo. C
TOYKH 3pPEHHUS IMPOTPaMMBI 3TO 03HAYAET, YTO MOJIEKYyJa IIPH CBOEM ABIKCHHU COXPAHSET
BEJIMYMHY CKOPOCTH, a €€ HAIPaBJICHNE MEHIETCS TOJBKO MPH CTOJKHOBEHUHU CO CTCHKAMH
cocyna. He mymaro, uro 0e3 MOCTOpOHHEH MOMOmHM s cMOr OBl HamucaTh TaKyHO
nporpammy. S u He yBepeH, uTo 0e3 IMOCTOPOHHEH IMOMOIIN CMOTY BOcTIpon3BecTH ee. Ho
nonpoOyto.

[lepBBIM I1e)IOM ST HAPUCYIO, KaK U COOMpAICs, 00JIACTh PUCOBAHMS M KHOIKY 3aITyCKa
NporpamMMbl Ha OCHOBHOW (B MOeM ciydae eIMHCTBEHHOH) (opme. UTOOBI M3MEHHTH
Ha3BaHHC KJIABHIIY, [OCJIC TOrO KaKk OHA MOSBHIACH HA Gopme moa mMmeHeMm Buttonl, s
BBIJIENISAIO 3Ty KJIABUIITY MIETIKOM IO HeH J1eBoi KiaBuim MBIIKA. Kiasuia nprodperaer
BHJ KOHTYpa C HECKOJBKHMH KBaJPaTHKaMH, C MIOMOIIBIO «TACKAHU» 32 KOTOPBIE MOYKHO
MEHATH pa3Mephl KIaBHINTH. A OKHO CBOWCTB Properties OTKpbIBaeTCs Ha CBOMCTBax
KJIaBHIIHM, 9TO MOXHO Cpa3y yBHIETh o mepBoii ctpoke (Class) — Button. B aTom oxHe
CBOMCTB €CTh IYHKT I10J Ha3BaHueM Text B jeBoii kojoHke. Eciu mpasee, B cienyromen
KOJIOHKe, BBecTH «CTapT», TO KIABHUIA M3MCHUT CBOC Ha3BaHWE, BHIMMOE Ha (opme.
AHaJOTMYHO 51 TOCTYIUTIO C OOJacThi0 PHCOBaHHWSA, KOTOPYIO Ha30BY Screen, Kak B
OpHUTHHAJIE, HO 3TO OYET yXKe He Ha/AUCh, KaK Ha KJIaBHUIIIE, a, COOCTBEHHO, UMs. U MEHSIO
s ero HanpotuB (Name) B OKHE CBOICTB MOCIE BBIAEICHIS 00IACTH PHCOBAHUS IIETIKOM
JIEBOH KJIABUILM MBILIKU IO HEH.

Temeps MOXHO HaYaTh MUACATh KO MPOTPaMMBI (s IIPOYHTAT B OTJIMIHE OT Bac BCE, UTO
aBTOp TOBOPUT O mporpamme). IIOCKOIBKY NporpaMma IOJDKHA 3aIlyCKaThes IOCTE
HakaTus Ha kiapumy «CrapTy», a B pykoBojcTBe kK Gamabs s HaIlle, 4TO JBOWHOM MISTIOK
[0 3JIEMEHTaM YIpaBJCHHUs] BIUCBHIBAET KOJ, KOTOPBIA CO3JA€T 3arojoBOK MJs Koza
MIPOrPaMMBbI, OTBEYAIOIIETO HAa COOBITHE — IIENYOK MBIIIKK MO KJIABHINE YIPaBICHHUS, s
JIBYKIBI MIETKAI0 10 KJIaBUIIIE U TIOMYYalo B PeAaKTOpe KoJla EPBYIO 3amuch (yBbI, TOKa HE
MOI0) Koja mporpamMMbl. B muctuare Ha pucyHke 1.9 aHajmormyHas 3amvch HadMHAETCS
cioBoM procedure, a HIDKE HAaUYMHAETCS ONHMCAHWE NEPEMEHHBIX W KOHCTaHT. He Oymy
(haHTa3UPOBATh, OTKPOIO C pa3jelie TOMOIIH ITYHKT O3HaYeHHBIH «OObsSIBICHIE TOKATHHBIX
MIEPEMEHHBIX» U OOBSABITIO MX, a 320THO U KOHCTAHTHI:

PUBLIC CONST R AS Integer = 10
PUBLIC CONST V AS Integer = 7

PUBLIC SUB Buttonl Click()
DIM X AS Integer
DIM Y AS Integer
DIM Vx AS Integer
DIM Vy AS Integer
DIM angle AS Float
END

A BoT u He 3aogHo. Ilpummock KOHCTaHTHI BBIHECTH M3 OJIOKa MPOTPAMMBEL,
00CTy)KHMBAaIOIIEro IeN4oK mo kiaBume «CrapT», HMHade BO3HUKAeT OMHUOKa NpH
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KOMITWJISIMHY riporpaMmbl. OcepuaB Ha ce0si, M3-3a TOro, YTO HEe NMOHMMAl0, IOYeMy Tak, 5
o6o3naumi ux PUBLIC, To ecth, OCTyNHBIE BCEM IpyruM Kiaccam (Tak HarucaHo B help).
B03MOXXHO CO BpeMeHEM sI U MoWMY, ITOYEMY U OTYEro, HO II0Ka MHE NPUXOJHUT B IOJIOBY
TOJIBKO OJHO COOOpa’KeHHe — KOHCTaHTa BEllb ITOCTOSIHHAS M €€ CIEAyeT pacCMaTpUBaTh
r1o0ansHO, HO 3T0 MoM (aHTasuu. Jlydmie npomo/pkuM. B nucTuHre nepmas omnepanus B
nporpamme Randomize. [TonpoOyem OThICKaTh aHAIOTHYHYIO B ONMMCAHUH s13bIka Gamabas:

Help browser =2 EHX

=
G e B

Explore | Search Randomize
@or -
&Pl Randomize ()
@ PRINT
@ PRIVATE
@& PROCEDURE
QPROPERTY
@ PuBLIC
QﬂpenunpeneﬂEHHble Knacci Rnd
@ NpefonpeaeneHHbIE KOHCT
@ ObuaBneHne caoicTa
@our
@ RAISE
@ READ
@ RENAME
@ REPEAT
@ RETURN
@ Rinstr
@ RMDIR
@RTrims
@ rad
@ Replaces
@ Rights
@ Rnd
@ Rol -
@ Ror -

WHWUManMapyeT reHepaTop NCesao-Cy4aiHbIX YUCEN M3 TEKYLLER AaTel N
BpeMEHN.

CuM. Takxe

Mpeabiaywee: Rad Cnepyiouiee: READ

Puc. 1.15. Tloackaska mo s3eiky Gambas

Crnenmyromuii omeparop B JIHCTHHTE, €CITH s HE OMMUOAaroch, OOHOBIAET 00JacTh
pucoBaHus. ISl MOMYYEHHs 3TOTO sI BOCIIONB3YIOCh CBOMCTBOM PEIAKTOpa KOAa — IOCHe
TOYKH, KOTOPYIO MOXKHO IIOCTABUTb IOCJIE UMEHH OOBEKTa, OTKPBIBAETCSI OKHO CBOMCTB M
MeTo/10B 00beKTa. Tak MocTpoeHsl MHOTHE CPe/bl pa3pabOTKH IPOTrpaMM, Tak IMMOCTPOEHA U
cpena mporpammupoBanusi Gambas. KOHEUHO He CIMIIKOM TPYIHO BIUCATh OINEPaTOPHI,
METOJIbl MJIM CBOWCTBA, 9TO TaK, HO MHE HE XO4YeTCs HAYMHATH C ONEYaTOK M OIIMOOK B
HaIlmMCaHWM TCKCTA Koaa. HOBTOMy A BOCHOJIB3YIOCh BO3MOXKXHOCTAMHU, IMPEAOCTABIAEMBIMU
XOpOLLO CIEIAHHOM CUCTEMOI:
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Forml.class 18:8 [modified]

Hrpa B nporpaMMupoBaHue

BCE Y BRE o o b b= o R

Gambas class file

PUBLIC CONST R AS Integer
PUBLIC CONST V AS Integer

PUBLIC SUB Buttonl Clicki)
DIM X AS Integer

DIM Y AS Integer

DIM Vx AS Integer

DIM Vy AS Integer

DIM angle AS Float

Randemize ()
Screen.
@ BackColor
@ Background

END

Puc. 1.16. MeHIo METOHOB U CBOMCTB 00OBEKTA

28

B oTkpbIBaromeMcst OKHE S IOCTaparoch HalTH 4TO-TO moxoxkee. M Haxoxy. 3arem,
ucnoinb3ys orneparop Rnd, s moBTopro 3amucu, clieliaHHble B JIMCTUHTE. Teneps nporpaMMa

BBITVIAONAT TaK:

' Gambas class file

PUBLIC CONST R AS Integer =
PUBLIC CONST V AS Integer =

[
~ =
o

PUBLIC SUB Buttonl Click()
DIM X AS Integer
DIM Y AS Integer
DIM Vx AS Integer
DIM Vy AS Integer
DIM angle AS Float

Randomize ()

Screen.Refresh

X = Rnd (R, Screen.Width - R)
Y = Rnd (R, Screen.Height - R)
angle = Rnd (0, 360)*Pi/180
Vx = Round (V*Sin (angle))
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Vy = Round (V*Cos (angle))
END

Ternepp ocTaroCh BCTABUTH LUKJI. B Kozie MK €CTh HECKOJBKO 3aIHCEH, KOTOPBIE 5
HE 3HAI0, KaK BBIIIOJIHUTB, ¥ TIOKA OCTAaBIIIO IIPOrpaMMy 0€3 HHUX, HOIPOOOBaB €€ 3aITyCTHTh!

= Monekyna B cocyae. M.Mosrosoit = =

CrapT

Puc. 1.17. IlepBblii 3ammycKk HE3aBEPILEHHON MPOrpaMMBbl

OTo He TO, KOHEUHO, 4YTO JOJDKHO NONyuuThbed. IlepBoe, 4TO s MoKa HE 3HAK0 Kak
clenaTh, 3TO — CTepeTh MoJieKyiry. Wim, ecii ObITh TOUHBIM, HE 3HAIO KaK ee HapHcOBaTh
uBeToM (oHa, Kak 3TO CAEIAHO B OPUTMHAIBLHOM JIMCTUHIE, a IMO3KE IMepeprcoBaTh B
HOBOH NMO3UIIMM CHHUM IBeTOM. U s He 3Haro, Kak ceaTh maysy, OCKOJIbKY He HaXOXy
HMOAXOsIIero onepaTopa. KpoMe Toro, s 0kual, 9To MoeKysia OyneT MeHbIIe, U Y MEHS
OHa, T0X0Xe, He Kpyrnas. Ho ¢ atum, s Hazerock, pazoOpartbesa Oyner mpomre. [lonmem
OTBETHI HA OCHOBHBIE BOIIPOCHL.

OnuH oTBeT Hamesncs OblcTpo: may3a B 10 MIJUIMCEKYH[ MOJy4aeTcs C ONepaTopoM
WAIT 0.01, rae yucino — HeoOXoquMasi JUTMTENIbHOCTD 1ay3bl. Ternepb pucyHOK oOpa3syercs
He cpa3dy, KaK MpexIe, a NOCTENEeHHO. YCTpaHWB OLIMOKY, KOTOpOH s 00s3aH cBoei
HEBHUMATEJIBHOCTH, U U3-32 KOTOPOM HE IPOUCXOJUIIO OTPAXEHUs OT IPAaBOM U HUXKHEU
rpanul] obJjacTu pucoBaHus (B OJHOM MecTe BMecTo Y s Hamucan X), M 3aMEHUB 00a
mapamMeTpa pasMepa DIUIMICA PajnyCcoM, OTYETO «MOJIEKYJIa» IIepecTalla MEHATh pa3Mep
IIPU ABMO)KEHMH, s TIONy4ar0 Pe3ysbTaT OMM3kuil K oxkugaemomy. Ho s Bce eme He ymero
CTHPATh MOJIEKYITy. be3 aToro pesyibrar paboThI IPOTrpaMMBbI BEITISIAUT TPUMEPHO TaK:
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= Monekyna B cocyge. M.Mo3srosoi =2 X

Puc. 1.18. 3amyck mporpaMMsl 1ocjie yCTpaHeHHUs OMNO0K

U, HakoHeI, ¢ IOMOIIBIO OTIEPALIMK TPUCBANBAHNS OOBEKTY PHCOBAHUS I[BETA (POPMBI

Draw.ForeColor = Form.Background

MHE YIaeTCsi «CTepeTh» MOJEKYJy B Hadaie IUKJIA, a C MPUCBOCHUEM CHHErO I[BETa
Oimke K KOHITY IIAKIIa

Draw.ForeColor = 255

MNOJYYUTb TO, YTO s HOPCACTABJIANO, KAK IPOrpaMMy H3 KHUTH «3aHUMAaTEeIBLHOC
MIpOorpaMMUPOBAHUCY. BLIFJ’ISI,HI/IT ona B Gambas Tak:

' Gambas class file

PUBLIC CONST R AS Integer = 10
PUBLIC CONST V AS Integer =

|
~J

PUBLIC SUB Buttonl Click()
DIM X AS Integer
DIM Y AS Integer
DIM Vx AS Integer
DIM Vy AS Integer
DIM angle AS Float
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END

Randomize ()

Screen.Refresh

X = Rnd (R, Screen.Width - R)
Y = Rnd (R, Screen.Height - R)
angle = Rnd (0, 360)*Pi/180
Vx = Round (V*Sin (angle))

Vy = Round (V*Cos (angle))

WHILE TRUE
Draw.Begin (Screen)
Draw.ForeColor = Form.Background
Draw.Ellipse (X-R, Y-R, R, R)
X =X + Vx
Y =Y + Vy
IF X > Screen.Width - R THEN
X = Screen.Width - R
Vx = -Vx
ENDIF

IF X < R THEN
X =R

ENDIF

IF Y > Screen.Height - R THEN
Y = Screen.Height - R
Vy = -Vy

ENDIF

IF Y<R THEN
Y = R
Vy = -Vy
ENDIF

Draw.ForeColor = 255
Draw.Ellipse (X-R, Y-R, R, R)
Draw.End
WAIT 0.01

WEND

U paboraer 3t0:

31
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= Monekyna B cocyge. M.Mo3srosoi =2 X

Crapt

Puc. 1.19. OxoH4aTenbHBIH pe3ynbTaT paboTHI POrPaMMBI

Ecin oTOpocuTh HEKOTOPBIE SA3BIKOBBIC PAa3INyMs, TaKHe, HAPUMep, Kak OlepaTopHBIe
CKOOKH PHCOBAHMUS:

Draw.Begin (Screen)
Draw.End

W pa3iinuusi B HAMKCAHWUM, YTO U JODKHO OBLIO MMETh MECTO, TO B OCTAJIbHOM KOJ
MIPOrpaMMBbl ICHCTBUTEIILHO IMEPENUCaH «B J100». CieaoBaTe/IbHO, MPEIIIOIOKEHHE, YTO
MOXHO Ha MPOTSHXKEHUM KHHUTH HCIOJB30BaTh JPYryl0 Cpely HpOrpaMMHUPOBAHUS,
JIOCTATOYHO XOPOIIO MOJATBEPIKAACTCA. A cama cpefa MporpaMMHUPOBAHUS, MO KpaHei
Mepe i HeOOJbIIUX MPOCKTOB, paboTaeT He xyxke, yeM Delphi. Tak uTo, HajgerOCh, K
KOHIly KHUTH, XOTsA HPOTPAMMHUCTOM sI W HE CTaHy, HO HEMHOI'0 IpOrpaMMHpPOBAThH
HAY4YCh.

A ceifuac si BCIIOMHHWJI, YTO XOTEJI MOCMOTPETh pasnen nmpumepoB B Gambas. Bor u
nocMoTpio. Ho nipesxzie xouy 106aBUTh B IPOTrpaMMy, TO YTO MPEJIaraeT ee aBTop B caMOM
HadYaje pa3roBopa O KOJUPOBAHHWK MPOTPaMMbI — J00aBUTh BO3MOXKHOCTH OCTAHABIIMBATH
nporpamMmy He MPUHYAUTEIBHO C IIOMOIIBIO CPEICTB pa3pabOTKU, HAXKHUMAsi Ha KPACHYIO
knaBuiry «CTom» OCHOBHOTO MEHIO, a UCIOJIb30BATh TY )K€ KHOIKY YIPABICHHS, YTO yXKe
ecTh Ha opme. B aTom ciryuae Havyano mporpamMMel B Gambas BBITJISIUT TaK:
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' Gambas class file

PUBLIC CONST R AS Integer = 10
PUBLIC CONST V AS Integer = 7
PUBLIC Running AS Boolean

PUBLIC SUB Buttonl Click()
DIM X AS Integer
DIM Y AS Integer
DIM Vx AS Integer
DIM Vy AS Integer
DIM angle AS Float

IF Running THEN
Running = FALSE
QUIT

ENDIF

Buttonl.Text = "CTOI"
Running = TRUE

33

Jlamee mporpamma octaercs 0e3 u3MeHeHHs. Tak, AEHCTBUTENBbHO, ymoOHee. A
IIPUMEpBI, KOTOpBIE ecTh B Gambas 3aCTaBIAIOT MEHS THXO 3aBUAOBATH TEM, KTO YMEET TaK

MPOTPaMMHUPOBATb.

Puc. 1.20. ITpumep paboTs! mporpaMMsl u3 pasznaena Examples cuctemer Gambas

Yacel He TOJIBKO XOAAT IIOCTIe 3aIryCcKa mporpaMmbl, HO U ITOKa3bIBAIOT IIPABUIIBHOC

Bpems. Yto x, OyneM yduTbes.
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KomnbloTep MoXeT NOMOYb C NporpaMMupoBaHMeEM

Bo BcskoM ciydae, Tak TOBOpAT 3HAOWME JIIOAW. M OHM JKe TOBOpAT, HYTO
MPOrpaMMHUPOBAHUE — 3TO HE HAMKCAaHUE CAMOW MPOrPaMMBI, TO €CTh, KOJIa TPOrpaMMbl Ha
KakoM-JIMOO sI3bIKE NPOrpaMMHUPOBaHUs, [IPOrpamMma, 3TO B IIEPBYIO OYepelb OINHCAHHE
TOTO, YTO JOJDKHO NMPOMCXOAWTH C TOTO MOMEHTA, KaK Iporpamma 3amymieHa. s 3toro
IIPEABAPUTEIHHOTO OMHMCAHNS MOYKHO HCIIONIb30BaTh, KAK MHE KaXXETCsI, OOBIYHBIN s3bIK. B
OJTHOI M3 KHUT, KOTOPHIE 5 ceifuac MpocMaTpHBalo, MBITasiCh HAYIUTHCS IPOrPaMMHUPOBATh,
TOBOPHTCSI O TICEBAO-A3bIKE IPOrPaMMHUPOBAHMS, C MIOMOIILI0 KOTOPOT'O MOKHO OIHCATh
nporpamMmy. A Ha MOeM KoMIbloTepe ecTb nporpamma Umbrello, Ha3HaueHHe KOTOPOi MHE
JIaBHO XOTEJOCh IOHATH. Y MeHs JTa mporpamma B pasjene «IIporpammupoBanue»
ocHOBHOTO MeHI0 «lIpmioskeHus». 3amycTUTh NMPOrpaMMy HE COCTaBILSIET Tpynda — 3TO A
yxe ocsoui1. Y pykoBozacTBO B paszene «CrpaBka» OCHOBHOTO MEHIO, TO, UTO ceifuac Hao.

<2 Mpunowerua Mepexos Cucrena @ 0@ | % @i nua. 5 Map.17:16 (@)

£ GesbimAHHbIA - Umbrello |—m %

Gaiin [paeka [warpamma Kog HacTpoiika Cnpaska
EVC LR G KewEmsEmEE | 1 4484

T +
L = P §

" x
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‘ QG
2 uerpania xnaccos Qo Qs 1RIAK -
y 2] PyxosopgctBo Umbrello
JBuUA C TOYKM 3pEHKA Npe... e ——— 2
P Bug c TouKw 3peHuA Kon... B LroccopYR UML Modeller
P6ug ¢ 1o sperans pas. erog; " B
#mopens oTHowenmi cyw,. Mocasarsnegonee: s [-|| Aptopw Umbrello UML Modeller
BriGop orpanmsenia: | Mo ymonsanme |-
‘Oéna:m | W3paHwne 1.2 (2003-10-15)
Oc o Copyright © 2001 Paul Hensgen
TPanMyel pyosofcTea Unbx Copyright © 2002, 2003 Astopt Umbrello UML Modeller
Umbrello UML Modeller noMoraer B npouecce
paspabdoTku nporpamMmMHoro obecne4yeHus,
WCNOJb3YA NPOMbILIEHHbIA CTAHAAPT - A3bik UML
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AMarpaMMmsl Ana pa3paboTku [
AOKYME@HTHPOBAHWA BalMX CUCTEM.
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rotoso
:=2| | %>, BezblMAHHEIA - Umbrello | ¥ PykoeogcTeo Umbrello UML M... & cwal W[ 5

Puc. 1.21. Ilporpamma Umbrello

Ha pucynke moxxHo pasriszierb, uto Umbrello momoraer B mporecce pa3paboTku
OPOrpaMMHOTO O0eCreueHusl. DTO-T0O MHE M HyXHO. HHYTO Tak HH BaXHO [UIs
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HA4MHAIOILEr0, KaK MOMOIIb Ha IEPBOM 3TaIle OCBOESHUS HOBOTO.

PykoBozcTBO K mporpamMe pycuHIMpOBaHO, KaK M camMa IporpaMma, U IPOTUB
CBOEro OOBIKHOBEHUS, HAJEIOCh Bbl JIMIIEHBI ATOTO HEJIOCTAaTKa, MpexJe, YeM Hayarb
MOJIb30BATHCS IPOTrPaMMOM, sI IOMPOOYIO MPOYUTATh PYKOBOJACTBO. OTAEIbHBIE MOMEHTHI,
4T00BI BaM HE UCKATh, IpouuTHpyto. Hampumep, BoT 310:

Umbrello UML Modeller — smo cpedcmeo 0ns pabomei ¢ ouacpammamu UML,
Komopoe Mmooicem Oblmb NONE3HBIM 6 npoyecce papabomKu NpoSpammHO20
obecneuenust, 0COOEHHO HA CMAOUAX AHANU3A U NPOEKMUPOBAHUSL. .

Xopowasi modenv oueHb 8aNCHA ONisl CPEOHUX U DONLUUUX NPOEKMO8, HO MAKI’CE
6ydem nonesna u 0ns HeboIbUIUX nPoekmos. [ladice eciu 8bl 00uH pabomaeme
HAO MALeHbKUM BPOEKMOM, XOPOULAsi MOOelb NPedOCMAsUm 6am 0OUYI0 KAPMUHY
paspabomKu, Ymo NOMONCEN 8am Cpa3y HANUCAMb KA4eCMEEHHbII KOO.

UML sensiemest A36IKOM  OUAspamm, UCHOAb3YEMbIM Olisl  ONUCAHUSL  MAKUX
MmoOenetl. Bol mosceme svipasxcamsv ceou uoeu 6 UML ¢ nomowwro paziuynwix
munog OUazpamm...

Yuuguyuposannuiii azvik mooenuposanuss (UML) sensiemcs azvikom ouazpamm
wiu 0003nHaueHuti 01 ChneyuuKkayul, 6U3VaIU3ayuU U OOKYMEHmayuu mooeiu
00bEKMHO-0PUECHMUPOBANHBIX — npocpammubix  cucmem. UML wue  sgisemcs
MemooomM pazpabomku, Mo ecmb OH He Onpeoeisiem Nnocied08amenbHOCMb
Oeticmeuil npu paspabomke npocpammmozo obecneyenus. On nomozaem onucams
CB0I0 UOIO U B3AUMOO0CIICB08AMb C OPY2UMU PA3PAOOMYUUKAMU CUCTNEMBI.

VY MeHst npoekT ManeHbkuil. M npyrux pa3zpaboTurkoB He npeasuantcs. Ho ato u He
oOs3arensHO. IlepBoe, uTO MHE XO4YeTcs chenaTh, MHa4e TPYIOHO Oyner pa3duparbes c
IIPOrPaMMOM I103KE, 3TO IPUBECTH PYKOBOACTBO B COOTBETCTBUE C UMEIOIIECHCA y MEHs
Bepcueil. PyKkoBOJACTBO, BUAMMO, HAIUCAaHO M MPEABIAYLIEH BepcUM, U, XOTs
NPUHOUIHAANBHBIX Pa3Mddi MOKET HE ObITh, JETalH, MOKAa HE OCBOMJICS, TOXE MOTYT
noMemarp NOHUMaHuioo. [l ceds g 3amuiny COOTBETCTBHE HA3BaHMM JHarpaMm B
PYKOBOJICTBE M MOEH BEPCUH:

Luaepamma xnacca - JJuacpamma knacca

Huazpamma nocredosamenvrnocmu - /uazpamma nociedogamenrbHocmu
Jluacpamma e3aumooeticmautl - Jjuacpamma omHoweHutl cyuwHocmet
Luaepamma eapuanmos ucnonvsosanus - Juazpamma npeyeoenmos
Juaepamma cocmosnuii - Juazpamma cocmoauuti

Juacpamma deticmauil - J{luacpamma oessmenvHocmu

Juacpamma xomnonenmos - [{uacpamma KOMROHEHMO8

Juacpamma evinycka - Juacpamma pazeepmru

Ecte eme B moelt Bepcuu «/luarpamMma koomepaunudu», HO KyAa €€ HPUTKHYTh?
ITounTaem.
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B PYKOBOACTBC YaCTO YIIOMUHACTCA CJIOBO «KJIACCH». 3armn1y—}<a s, 4TO 3TO 3HAYUT:

Knacc onpeoensiem ampubymol u memoowt hHabopa 06vekmos. Bece ob6vexmoi
Kaacca (Hasvigaemvle IK3EMINAPAMU) UMEIOM 0OUHAKOBOe NoGedeHue U
00UHAKO8YIL HADOP ampubymos (y Kaxcoo2o 0ovexma - co6CcmeeHHbill Habop
ampubymos). Hnozoa emecmo knacca ucnonvzyemcs mepmur « Tuny, Ho 6axicHo
HOHUMAMb, YMoO My mepmutvl Heoounakossl. Tepmun « Tuny umeem 6onee
00WUIL CMBICIL.

IIpumepsl ucnonb3oBaHus AMarpaMM B pyKOBOACTBE e€cTh. Ilopa u HapucoBarb uToO-
HuOyab. Ho s Ha cBeT, KOHEUHO, HE Buepa poJuiIcs. 3Hat0, YTO TEPBHIi IIar B JIIOOOM Jee,
orpe/iesIeHUe 1eu. DTO MOTOM MOXHO MOIyMaTh, KaK AOCTHYb HAMEYEHHOTO. A MOSI 1Ielb
ceifuac — pazobpartbcs co cxeMoi, KoTopast He kenaeT paborars. Cpasy pa3zoOparbcs co
BCE# CXeMOW sI HEe OCHJIIO, MO3ITOMY MOCTAparOCh CAENaTh U3 MPOOJIEMbl MAIECHBKYIO, HO
4EeM-TO MOXOXKYIO, 33/1a4KY.

[Tycts Oyner Takas MaJeHbKas 3ajauyka: eCTh IMU(POBOIM CUETUHK C IPEITyCTaHOBKOH U
cMeHOW HampaiieHusi cdera. Kak ero mpoBeputh? Sl IbITalics HOCMOTPETH CUTHAJIBI
ocumiuiorpaoM, HO HUYEro He HONy4Yriioch. He moiimMy, paboTaeT CYeTUYMK, HET; MOMKET
MHKpOCXeMa ILI0Xast Monajach, it s ee YCIIeN «Ckeuby. 11300pa3umM cueTyuk.

% +1 |CT2 X
4 Qo
(i Ql &
15 po i
1 b Q3 ~
10 po

9 b3 —15012
14 Lol12

Puc. 1.22. JIBou4HBIN peBEPCUBHBIN CUETUHK C MIPENLYCTAHOBKON

Creunanucty sICHO, YTO JaHHBIE JUIsl 3alMCU ClleqyeT mojaTh Ha Bxoasl DO0-D3, a
MepPEennCch JAaHHBIX OCYIIECTBUTCS NPU HU3KOM YpOBHE Ha Bxonae V. Jljis mpsMoro orcuera
ciyxuT BXxoJ +1, POHT OT HHU3KOTO COCTOSIHHS K BBICOKOMY, U T.J. BX0X, KOTOpBIH He
HCTIONB3yeTCs PHU MOAKIIOYEHNN K TAKTOBOMY T€HEpaTopy, 3To s mpounTan B kaure B.JL.
Muno «IlonynsipHele TH(POBBEIE MHKPOCXEMBI», MHOTO pa3 OHAa MEHsS BhIpydYana,
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HEUCIOJIb3YEMBIN BXOJl HAIIPABJICHUS CUETA CJIEYET YCTAHOBUTH B BHICOKOE COCTOSIHHE.
CoOCTBEHHO, 51 MBITAJICS MPOBEPUTH 3TO HA MAKETHOH IUIaTe, HO C OJHUM I'€HEPaTOPOM
u ocumwiorpadom... Bor u xouy s, 4TOOBI KOMIBIOTEP 3aMCHHJI MHE M BCE HYXXHBIC
TeHepaTOpPHI, M YUCIa U IPEAYCTAaHOBKHU 3a7aBajl, U... ¥ IOTOM €Ile MPHIyMaio, YTOORI OH
Takoe Jeai.
BesycnoBHO, s TOHUMAr0, YTO caM KOMITBIOTEp HE JOTafaeTcs IOMOYb MHE, ITOKa He

MOMPOCHINb €r0 ¢ TMOMOIIBIO MporpamMmbl. [Ipuaercss mompocuth. [l Havyaga HapHCYIO,
Kak s 0yay paboTaTh ¢ mpOrpaMMoii. OTO TOJIBKO MEPBBIE COOOPAKEHHUSI.

% Be3biMAHHBIA [U3MeHéH] - Umbrello —x
dann [paska [Ouarpamma Kop Hactpoiika Crpaeka
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Puc. 1.23. IlepBeie cOOOpaXKeHHUS O TOM, UTO CIEAYeT IeJIaTh

MeHs MOXHO CIIPOCHTH, TOYEMY «MEHS» TaK MHOro Ha pucyHke? OTBedy, Tak
CIIOXHIIOCH UCTOPUIECKA. MEeHsI MOKHO CIIPOCHTB, a KaK KOMITBIOTEp OymeT «o0IIaTecsy ¢
MakeTHOH mnaToi? OTBevy — Ha KaBep3HbIE BOIIPOCHI HE OTBEYAIO!

OdeHp YacTO YCTPOWCTBa, NO0ABIsSEMbIE K KOMITBIOTEPY, IMOAKIIOYAIOT K €ro IIHHE
BHCIIIHUX YCTPOWCTB, HO 51 HE HaMepeH pa30upaTh KOMIbOTep. OUYeHb YacTO BHEIIHUE
YCTPOWCTBA TMOJKIIOYAIOT K TMOPTY TPUHTEpa. Takoe MOAKIIOYCHUE O0CCIICYNBACT
JIOCTATOYHO OBICTPBIE 0OMEH HH(OpMAIed MEXAy KOMIBIOTEPOM U IOIKIIOYCHHBIM
YCTPOWCTBOM, MAeT BO3MOXKHOCTh, IEpeieiaB MPOrpamMmy, MPUBECTH XapakTep pabOTHI
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1OpTa B COOTBETCTBHE C TEKyIIeH HEOOXOIMMOCTBIO, OJHAKO s MPEANIOYHUTAIO TTOCTYITUTh
nHaye. MHe HeT He0OXOAMMOCTH B ObICTpOM 0OMeHe uHpopMalueii, ckopee, Hao0opoT.

B mpenpiaymield cepuM 3KCHEPUMEHTOB S MCIOJb30BAJI IOCIEHOBATEIbHBIA IIOPT
KOMIIBIOTEpa, U Yy MeHs ocTtaics nHTepdeiic RS485 u makeTHas 1uiata ¢ HaHEIBKOW IS
MHKPOKOHTpoJulepa. [lycTh MHKpPOKOHTpOIUIEp OOCIYXKMBAaeT IPOBEPSIEMYIO CXeMy, a ¢
KOMIIBIOTEpa OyAyT OTIPABIATHCS KOMAH bl MUKPOKOHTPOJLIEPY.

Ecth HECKOJNIBKO COOOpaXeHWH B TOJIB3Y Takoro pemeHus. [lepBoe M3 HHX — MHe
XoueTcsi pacckasath o nporpamme Piklab Oonblre, yeMm st 3TO cpenan B IPOLUIBIH pas.
IMporpamma pabotaer ¢ PIC-xonTpoinepamu B Linux, kak MPLAB B cpene Windows. U
eciu o pabote MPLAB st yxe pacckassiai, To o Piklab, ckopee, ynomunai.

Kpome Toro, 3agymaB cienarth M3 KOMIBIOTEpa HEYTO IOX0XKEe Ha HCIBITATEIbHBIN
CTEHJ, 5 MOAyMal O TOM, YTO HE BCerga y MeHs OyleT KelaHHe NEepeHOCHTb ero K
pabouemy cToy, Ha KOTOPOM Y MEHS Pa3lIOKEHBI MakeTHas IUIaTa, JIAOOpaTOPHBIN OJI0K
NHUTaHUS W TPOYHE aKCecCyapbl <OKEJe3sYHOro» ObIThs. bpocuth ke Ha Bpems
OKCIICPHMEHTOB OT KOMIIBIOTEpAa K MAaKeTy TOHKMA U JIETKHH YeThIpeX-KUIbHBIA
Tesie(h)OHHBIH IIPOBOJI MO’KHO TIPOCTO I10 MOJY Yepe3 BCIO KBApTHPY.

Ho cambIM cyIiecTBEeHHBIM apryMeHTOM JUIsl MEHS B TT0JIOOHOM pelieHu: OyAeT OJMH —
€ClIi MHE MOHAIOO0HMTCS MOCMOTPETh OCIIUIOrpad)OM CHrHAJbI, TO MHE IOHAI00STCS
KOPOTKHE U «OKECTKHE» 110 BPEMEHH I10CIIeJ0BATEIbHOCTH UMIYJILCOB. MHUKPOKOHTpPOJLIED
CIIPaBUTCS C 3TOH 3a7ayeil Jydmie Kommbiorepa. M B 3ToM cMBIcie, eciu 5 He OMmu0arck, a
€CIH OIIMOAIOCh ITyCTh OIBITHBIC NMPOTrPaMMHCTBI MEHs IIONpPaBsT, s OyLy HCIOJIb30BaTh
nporpammy, pa0oOTaroLIyl0 Ha KOMIBIOTEpPE, B OCHOBHOM, B KauecTBe YHOOHOrO
rpaduyeckoro uHTepdeiica Mmoip3oBaTeNd. A BCsA almapatHas dacTh 3aladd Oyner
peain3oBaHa Ha MaKETHOW IuIaTe, BO3IJIABISIEeMOW MHMKpOKOHTpoiulepoM. Ho moka sto
MEUTHI.

Ecnu 3amyckaeis nporpammy, To 0OBIYHO OTKPBIBAETCSI OKHO, TJIE CBEPXY €CTh MEHIO,
a B OKHE MOJKHO IIHCaTh, MM PUCOBATh, WIIM YTO-TO CTPOUTH. MHE CTPOMTH €lie PaHo, a Ha
HEPBBIX NOpax HYXKHO TOJBKO OJHO MaJeHbKOE OKOLIKO M OIHY-IIBE KHONKU. B okomko s
coOuparoch BIHCBHIBATH YHCIIO JUI INPEAYyCTAHOBKH, OAHA KHOIIKA MHE HY)XKHA JUIS
YCTaHOBKHM 3TOr'0 YHCJIA HA BBIBOABI MUKPOCXEMBI, BTOPAasi KHOIKA I IIEPENUCH YKCiIa U
Hayaja cyera.

[Tocne sTOro mporpamMma JIOJDKHA 3aCTaBUTh KOMITBIOTED OCYACTIMBHTH MEHS B
Ka4yecTBe IreHepaTopa BceX He0OXOUMBIX MHE CHTHAJIOB. CHIIBHO MOA03PEBAl0, YTO €CIIH 5
MOJIOKY MaKETHYIO IUIaTYy Ha KOMIIBIOTEp, TO OHa He Haiiner oOIiero si3pika C HUM.
[Mpupercs yro-to eme n00aBuTh. CKopee BCEro BBIMIISAETh MOS 33JyMKa OyaeT Kak-
HUOYIb TaK:
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lFoToso.

Puc. 1.24. OxoHuarenbHble COOOpaXKEHUs Mepel Ha4ajaoM MPOrpaMMHUPOBAHUS

S mr06710 pHCOBAThH KBAAPATUKH, KPY)KOUKH, POKHUIIBI, KOT/Ia TIBITAIOCH COOOPa3UTh, UTO
JKe fenarh panpiie. S mormnmaro, uro mporpamma Umbrello He anst Toro mpenHasHadeHa,
HO s elle BEpHYChb K HeW. A celyac y MEHsA IUIaH TakoOil — TIO3HAKOMHUTBCS C

TAWHCTBCHHBIMU CYITHOCTAMHU, YTO OKPYIKAIOT IIPOIrpaMMHUCTA.
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NMouyemy Emensa eagun Ha neun?

Jlymato, ¥ 3TO TOJBKO MOE JMYHOE MHEHHE, 4TO TOrjJa OH elle He 3apaboran Ha
npwingHbIi «Mepceenecy.

[TpumepHO Tak e sI MPEACTaBISII0 ceOe COOTHOIICHHE MPOLEAYPHOr0 M OOBEKTHO-
OPHEHTHPOBAHHOTO S3BIKOB ITPOTPAMMHPOBAHMS, M 3TO TOXKE TOIHKO MOH MPEATIOT0KEHHS.
B Mounx BeTX03aBETHBIX BOCIIOMHHAHUSX O MIPOrPaMMHUPOBAHNH, €CIIH OTOPOCHTH BOIIPOC O
TUNAX JAHHBIX, TaKWX Kak IIeJI0e, CHMBOJ, YHCJIO C IUIABAIOIICH TOYKOW M T.J., HE
oOpamaTh BHIMaHHE Ha NIepeMEHHbIe, 0e3 KOTOPBIX 51 U CErOJHs HE IPENCTABIAI0, MOXKET
JM CYUIECTBOBAaTh MpOrpaMMa, W OIeparopax si3blKa, €CiM 3a0bITh O MOANPOTpaMMax,
GYHKIMAX ¥ Tpolenypax, TO IporpaMmMa CBOAUTCS K HaOOpy MOCIHIEI0BaTENbHbBIX
WHCTPYKIMH, TpeJHa3HAYeHHBIX IS  KOMIIbloTepa (WM mpoleccopa). ITa
MOCIEA0BATCIIBHOCTh MOXKET HNPEPLIBATHCA, KOrJa HYKHO YTO-TO IPOBEPUTH: BBIXOJA U3
JIoMa, TIPOBEpsICIIb, a B3I JIM ThI KJIIOYH, Hajaesd Ju Oammaku? Eciam Hamed, TO MOXHO
WATH JAanbllle, UHA4Ye HYXKHO BEPHYThCS M CMEHHTh 0OyBb. VIHOTZA MOCIEAOBATEIHFHOCTD
IpephIBaeTCss HEKMM 00pa3oM, MOXOXKHM Ha TOT CHydad, Korzna yXoas Hu3 JoMma,
3ayMbIBA€IIbCS, TOTaCKII JIM ThI cBeT? ThI BO3BpaIllaeIbCsl, IPOBEpSEIb, YXOHUIIb, HO TIO
Jopore Tede MPUXOAUT B TOJIOBY, @ BCIIOMHUJI JIU THI O TOM, YTO HaJI0 POBEPUTh, MTOTACHII
JM ThI cBeT? DTOT KPYroBOPOT PAaCCESHHOCTH 3aKaHYMBAETCsl TOJBKO TOTJaA, KOr/a BCE Y
TeOsI CXOAUTCS: M IPOBEPHIL, ¥ HE 3a0bLI, M BBIKJIFOYCHO BCE.

B TakoM mporpamMMHpoOBaHMH MHE TOHATHO Ha3HA4YEHUE IOANPOrPaMM — €CJIU 4YacTo
JIeNacib OJHO W TO XK€, KaK, HallpuMmep, Moe3aka Ha paboTy, HET CMBICIA KaKAbIH pa3
pacmucelBaTh 3TO B TIOCHEIOBAaTEIbHBIX HMHCTPYKLMSIX. A KOMIBIOTEPY HYXHO BCE
OOBACHHUTH O Menoue. MOXKHO OJMH pa3 3TH MEJOYM pacIlicaTh, Ha3BaTh 3TOT HAOOP
MHCTPYKIMI KakuM-TO oOpaszoM, ckaxeM, «Ha pabGoTy», W BIOCIENCTBHM, KaK KaX1oe
yTpo, MO3aBTpaKaB, paJ0CTHO BOCKJHMIaelb: «Ha paboty!», — BBI3BIBATH OIHY U Ty XKe
PYTHHHYIO I10CJIEIOBATEIBHOCTD EWCTBHH.

He wmory ckazarb, 4TO BCe OBUIO SICHO M TIPOCTO IPEXKIE, €CIU TNPHUXOAUIOCH
CTaJIKMBAThCs ¢ MporpammupoBanreM. OIHH TOJNBKO yka3arenu B si3bike C win mepeaava
napaMeTpoB (YHKIIMHU IO 3HAYECHUIO U IO CCHUIKE BBI3BIBAIN Y MEHS THXYIO BHYTPEHHIOIO
JIpO’Kb. A HalMCaHHE MPOrpaMMBbl 3aCTaBISUIO OTKPHIBATH CIPABOYHUKH M 33 KayKABIM
OIIEpaTOPOM OTHPABIIATHCS B JIOJITOE ITyTEIIECTBUE 1O STHM MOJIE3HBIM KHHraM. Ho ecnn
KOJI TIPOrpaMMBbl OBIII MHE HE SICEH, TO CYLIHOCTb IIPOIIECcca, B KAKOW-TO Mepe, ObUIa sICHa.

Temneps ke, 00bEKTHO-OPHEHTHPOBAHHOE MTPOrPaMMUPOBAHHUE JIMIIACT MEHS JaXKe 3THX
CKPOMHBIX MTO3HAHMH: KJIACCHI, UX JIETH U POJUTEINN, HACIECTBO U IPaBa Ha HETO...

Bwmecte ¢ TeM, 6€3 MOHUMAHUS TOTO, YTO TaKOe OOBEKT W KJIAcC, MOXKET CTAThCS, YTO U
He MOoJy4uTCsl Y MeHsl Huuero ¢ Gambas.

OnHO W3 ompeneneHW Kiacca s MPUBOIWI, B3SB €0 W3 OMHCAHUS IIPOrPaMMBI
Umbrello, mpuseny Bropoe, B3sitoe u3 help'a Gambas:

Knacc - pasnosuonocms wabnona (template), on He ucnonv3yemcsa HenocpeoCmseeHHo.
Hns e2o0 ucnomv3ogeanuss cosoaemcs konus. Oma Konus Hasvieaemcsi 00vekmoM. Bei
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Modiceme cOenams pazhvle 00bEKMbl HO20 JHCe CAMO20 KACCd.

Knacc - smo mun Oamneix, max umo o6vssienue oObeKma noxogce Ha 00ObluHOEe
00vsGIEHUE NEPEMEHHOU.

object name AS Class_name

HO 00bekm 0odicer 6bimb noomeepicoer ¢ nomoupio NEW:

object name = NEW Class_name

3anuiry emie HEeCKOJbKO ONPEACICHUMN, MPEKC YeM HAYHY IMOMBITKH pa3o0paThCs ¢
stuM. Crexyroriee B3ATo MHOO 13 kaurH C.Jlummmana:

Leyms nepeuyHbIMU Xapaxmepucmuxkamu 006bEeKMHO-0PUEHMUPOBAHHO20
NPOSPaAMMUPOBAHUS SBTAIOMCS HAcedosanue u noaumopgusm. Hacnedosanue noszsonsiem
HAM  2DYRNUpO8AmMb KIACChl 6 CeMElCmBa CES3aAHHbIX MUN08, 0aéds 603MOICHOCHIb
paszoenamv  obwue onepayuu u  OauHvle. Ilonumopguim  nossonrsem  Ham
npOSPaAMMUPOBAMb  dMU  CeMelcmed, Kak 00beOuHeHUuss HEeCKONbKO —UHble, YeM
UHOUBUOYATIbHBIE KAACCHl, NPedoCmasisisi Ham Oonvuie 2ubKocmu 8 000asieHuU Uil
yoaneHuy 0moenbHuIX K1dcCo8.

Hacneoosanue onpedensiem 63aumocessv npedox/nomomox. Ilpedox onpedensem
obwuil unmepelic U wacmuylo peanusayuro, odugue 01 8cex e2o nomomkos. Kaocovli
HOMOMOK 000agisiem iU UMEHsiem, 4mo eMy Hacie008amsv Ol pedaru3ayuu  e2o
COOCMBEHHO20 YHUKAILHO20 BbINOIHEHUSL.

Bzaumoceszv mexcdy pooumenvckum unu 0A306bIM  KIACCOM U €20 NOMOMKAMU
HA3bIBAENICSl UEPapxXus HAC1e006aAHUA.

B 06vexmuo-opuenmupoeanHom RpoSpaAMMUPOSAHUU Mbl KOCEBEHHO MAHUNYIUPYEM
00beKmamu Kidacca Haue2o NPUNOdNCeHUs Yepe3 YKA3ameib Wik CCbLIKY HA abCmpaKmHblil
0a306bill K1ACC BMECMO NPAMO20 YNPAGIEHUs 00beKMAMU PEalbHO20 NPOU3B00HO20 KAACCA
Hawe2o npunodcerus. Imo no3eonsem Ham 000a6iamy uiu yOausims NPOU3B0OHbIU KIACC
6e3 HeobxXoouMoCcmu KAKux-1ubo nepedeiox Haulel Cywecmeyowel npocpammol.

Bmopoii ynuxanenwiti acnekm 00beKmMHO-OpUEHMUPOBAHHO20 NPOZPAMMUPOBAHUSL -
9MO ROAUMOPPHUIM: BO3MOICHOCMb YKAZAMENO HA 0A306bIl KIACC UL CCHUIKE S6HO
CCHINAMBCA HA 000U U3 00BEKMO8 e20 NPOU3800OH020 KACCd.

Ecnu Bam 4TO-TO CTano MOHATHO, TO s BaM 3aBUAYIO. Y MEHs MOJHEWInas Kama B
TOJIOBE. A elle eCTh KOHTSHHEPHI M MHOTO ele OoJiee 3arafiouHbix cyrHoctei! [TompoOyro
HalTH emle 9To-HUOY s Toe3Hoe B MHTepHeTe.

O6bekmHO-0pUESHMUPOBAHHOE NPOZPAMMUPOBAHUE - MEXHOLO02USL RPOSPAMMUPOBAHUSL,
npU KOMOPOU NPOSPAMMA PACCMAMPUBAEMCIL KAK HAOOP OUCKPEMHBIX 00bEKMO8,
cooeparcayux, 8 c6010 ouepedsb, Habopvl CMPYKMYP OAHHBIX U NPOYedyp,
83aUMOOEUCMBYIOWUX C OpYUMU 00bEKMaMU.

OTBICKAIIOCHE MHOT'O HUHTCPCCHOI'O U HA caitax YHUBCPCUTCTOB. Bot Halpumep:
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Ipoepammul - smo cosoxkynHocms 3aumooeticmsyiomux 0ovexmos. Kasicowlil 06vexm
omeeuaem 3a KOHKpemmuylo 3adayy. Buvluucienue ocywecmensemcs nocpeocmeom
83aumodelicmeus 00vekmos... Ilogedenue obvexma Ouxkmyemcs Kiaccom. [lanHbie u
nogedenue NpeOCMasieHvl 6 ude KIACCO8, IKIEMNIAPbL KOMOpPuIX - obvexmoul. Bce
9K3eMNIAPbl 00HO20 Kuacca 0Oyoym eecmu ceOs O0OUHAKOBbIM 00paA3oM 6 omeem Hd
O00UHAKOBbLE 3ANPOCHL.

Obvexm npossisem ceoe nogedenue nymem 8bl306a Memood 6 Omeem Ha coobweHue.
Humepnpemayus coobwenus 3agucum om ob0vekma u moducem Oblmb pasiuyHol Ol
PA3IUYHBIX KIACCO8 00bEKMO8.

st yoobecmea cozoanusi HOB020 MUNA U3 YiHce CYWEeCmBYIOUWUX Munog, OnPeoeieHHbix
noNb308aMeNeM  UCNONb3Yemcs: Mexanusm Hacieooganus. Kiaccol  mocym — 6Gvimo
OpP2aHU306AHbL 6 GUOE UEPAPXULECKO20 0EPEBA HACIEO0BAHUSL.

Taxum odpazom, ObveKmHO-0pUEHMUPOBAHNDLUL A3LIK O0IACEH 001A0aAMb CBOUCMEAMU
abcmparkyuy, UHKAnCyisayuu, Hacile008aHusl U ROTUMOPPOUIMA.

Hukancynayus ¢ coxkpvlmuem OAHHbIX - CHOCOOHOCMb OMAUYAMb 6HYMPEHHee
cocmosiHue 0bveKkma u nosedeHue om e20 BHewHe20 COCMOHUSA U NOBEOEHUS.

Abocmpakuyua - pacwupsiemMocmvs Muno8 - CNOCOOHOCMb  000a6IsAMb  MUnNb,
onpeoensiemvie NONb306aAMeNeM Olsi MO20, YMoObl OONOTHUMb UMU BCTNPOEHHbIE MUNDL.
Ooun  u3z npunyunos OOIl 3axnouaemca 6 mom, uYmo munvl, onpeoesemble
nob308amenem, O0IAHCHb 0OIAOAMb MEMU JHce NPUGUTIESUSIMU, YMO U 6CMPOCHHbLE MUNDL.

Hacnedosanue - cnocobnocms co30a6amv HOGble MUNbL, HOGMOPHO UCHONb3YS,
onucanue Cywecmayouux munos.

Honumopgpuszm ¢ ounamuueckum (NO30HUM) CEA3bIBAHUEM - CHOCODHOCMb 00bEKMO8
ObIMb OMBEMCMEEHHBIMU 30 UHMEPNPEMAYUIO BbI306A DYHKYUU.

IHpunyunvr O6veKmMHO-0PUEHMUPOBAHHOZ0 NOOX00A:

® Jlelicmsue 8 00BbEKMHO-OPUESHMUPOBAHHOM NPOSPAMMUPOBAHUU UHUYUUDYEMCsL
nocpedcmeom nepeoayu coobwenuii 06vexkmy. Coobuenue cooepaicum 3anpoc Ha
ocywecmenenue Oelicmsus. B kauecmee peaxyuu na coobwenue noryvamens
3anycmum HeKomopblil Memoo, 4moobwl yOoeIemeopums NPUHSIMbLIL 3anpoc.

® Bce 00vexkmbl AGNIAIOMCsL IK3EMIWISIPAMU KIACco8. Bece obwexmbr 00Ho20 Kuacca
UCNONIB3YIOM OOHU U Me JHce Memoobl 8 OMEen Ha 0OUHAKOBble COOOUeHUs.

® [Ipunyun nacnedoganusn. Knaccet mocym Ovime opeanu3oeanvl 6 uepapxuieckyio
cmpykmypy ¢ Haciedosanuem ceoticms. [louepnuti knacc naciedyem ampudymuol
POOUmMENbCKO20 KAcCca.

®  [Ipunyun nonumopusma. Obvexmol peazupyrom Ha 0OHO U mModice coobujenue
cmpo2zo cneyuhuuHbIM 01 HUX 00pa30M.

C YAOBOJILCTBUCM, U 0e3 3aBUCTH, A IPOIUTAI BCC Haﬁl[eHHbIC MHOIO cTaTthu. U CJIOBA,
1 JaXKE IOYTHU BCE€ TEPMHUHBI B HUX ITOHATHBI, HO JIMIIb ITOKAa YU TACIIb. Crout Ha
MIHOBCHHMEC OTBJICYLCH, KaK, BO3BpAllladACh K IPEPBAHHOMY UTCHHUIO, Thl YK€ HC TaK YBEPCH
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B TOM, 4TO Tebe Bce MOHATHO. B 3TOM cMEICIIE, 60r0Ch, MHE 00JIee BCEro MOJOUAET
cleayomiee:

s mex, xmo He umeem 06 2MOM HU Manetiue20 NOHAMUS, Mbl He Oy0eM HOOPOOHO
00BACHAMb, YMO Makoe 00bEKMHO-OPUESHMUPOBAHHOE NPOZpaMMUposanue. B smom
B0NPOC U MAK YIice BHECEHO 00CmamoyHo nymanuysl. [losmomy 3a6y0vme 0 mom, ymo
JI00U 2080pUIU 8aM 0O 0OBEKMHO-OPUEHIMUPOBAHHOM Npocpammuposanuu. Haunyuwuii
cnocob (u, pakmuuecky, eOUHCMEEHHbIN) U3YYUMb YMO-1UDO noie3Hoe 06 00beKMHO-
OPUESHMUPOBAHHOM NPOSPAMMUPOSAHUU - HMO COLLAMb MO, YMO 6bl YIice NOYMU COCNANU.
cecmb U NONbLIMAMbCS Y3HAMb 8Ce CAMOCMOSIMENbHO.

[Mocnenyto aToMy coBeTy. A 4TOOBI HE COXKAaIETh O BPEMEHH, IIOTPAYCHHOM Ha YTEHHE
KHUT, CTareil M METOAMYECKHX YyKa3aHWH, Ha MEpBOM JTare s ONpelesro Ui ceds, 4To
00BEKTHO-OPUEHTHPOBAHHOE IPOrPAMMHUPOBAHKIE OTIMYHO OT TPAJULMOHHOTO B IIEPBYIO
ouepeqb TEM, YTO €ro OCHOBHBIM 3JEMEHTOM SBIIETCS OOBEKT ¢ HAOOpPOM CBOICTB U
BO3MOXXHBIX JCHCTBHI I OOIIEHHS C JAPYTMMH CYIIHOCTSIMH HpPOTpaMMBL. JTO He
ONpEJENICHuE — 3TO MAJIEHBKUI OCTPOBOK B TOHM Kallle-pa3Mas3He, YTO y MEHs ceiluac B
rOJIOBE.

ITo mepe paboTsl ¢ s3p1KOM Gambas st HTOCTapaloch BO3BpAMAThCS K HAHICHHBIM MHON
CTaThsIM, IPOBEPSSI HE paccesiicst 1M TyMaH B rojioBe? A Juis Hayalia IornpooOyro nepeBecTu
BCE TO HEMHOTO€, YTO YAAJIOCh TOHATH (MJIM Ka)XeTCs, YTO YAAJIOCch) Ha 001acTh, KOTOpas
MHE IPUBBIYHEE — IIEKTPOHUKY.

Kak u mporpamMmupoBaHue, 3JIEKTpOHHKAa pa3BHBajach, M €CIM KOI/a-TO, Kak MpHU
MIPOLIEAYPHOM POrPaMMHUPOBAHHH, CXEMa CTPOMJIACh Ha OTJAEIBHBIX 3JIEMEHTaxX: 3TO ObLIN
PE3UCTOPBI, KOHAEHCATOPHI, TPAH3UCTOPBI, — TO TO3XKE MOSBUINCH MUKPOCXEMBI, a C HX
HOSIBJICHUEM U APYroi MoAXoJ K co3iaHuio cxeM. Cxema, Kak U paHblle, pacCMaTpUBaeTCs
B (pyHKIIMOHANBHOM ITaHe. Ho ecnm panbIne 3TH (QYHKINH pealn30BBIBAIIICH C TOMOIIBIO
MIOCTPOCHUS CXEMBI U3 OTJICJIBHBIX 3JIEMEHTOB, TO CETOJHS AJIS BHIOJHEHUS HEOOXOIUMBIX
JieicTBUN (omepalii ¢ CHTHalaMM) BBIOMpaeTcss mojaxoxsmas Mukpocxema. OHa mMeer
OIIpEZICTICHHBIC CBOWCTBA, KAaK IMTAIONIEE HAMPSDKEHHE, LENMM KOPPEKIMU WM 3aJaHMs
PEXUMOB, YPOBHHU BXOJHBIX M BBIXOJHBIX CHUTHAJIOB, 1 UMEET BO3MOXHOCTbH JICHCTBOBATH,
npeoOpa3ys BXOAHBIE CHTHAIBI B BBIXOAHBIC, TCHEPUPYS BBIXOJHBIC CHUTHAIBI IPH
OTIPEZIETICHHBIX YCIOBHAX, 332 KOTOPBIMH MUKPOCXEMa CICIHT H T.1I.

WHTepecHbI, Kak MHE KaXeTCs, IPHUMEp BHJAEHHS HPOrpaMMbl B TPaJULHOHHOM
MOJIXO0JIE U C «IPaBUIIbHOIY» Touku 3peHus s Bcrpetua B kuure C.H. Jlykuna «IloHsiTHO O
Visual Basic.NET». Xots nporpamma otHocutcs kK Visual Basic, ee 6e3 Tpyna MOXHO
peannzoBath B cpege Gambas, 4To s M XO4y cnenaTh. Peub B KHUTE MIET O CO3JaHUM
IIpoTpaMMbI COOCTBEHHOT'O KalbKyJsiTOpa. B Moell omepannonHo#l cucrteme Linux ects
IITaTHBIN KaJIBKYIATOpP, MIPUBOAUMBIA K BHIY HAyYHBIX PacyeTOB, KaJbKYISATOP, KOTOPBIH
MIO3BOJISIET 3aIMCATh JIOCTATOYHO CJIOXKHOE BBIPAKCHUE W MIPOU3BECTH PACUET HAXKATHEM Ha
KJIIaBUIIY «=», U 5 9aCTO UM IOJb3YyIOCh, HO... HO B HEKOTOPHIX CHTyalMsAX AaXe OH HE
crnacaeT MeHs OT BOpYaHMs MomosiaM ¢ ueTblpxaHueM. OnHako BHauale O HpOrpaMMe.
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3amyckaem Gambas. Kcratm o Gambas. Iloutn roroBa BTOpasi craOwWibHas BepcHs
HPOTPaMMBl, U, MOCJIE HEKOTOPOr0 Pa3MbIIUICHHS O OBICTPOTEYHOCTH BCErO CYIIETro, s
pewni, yto nayee Oyay UCIoOib30BaTh ee. OTo Bepcus 1.9.48 (paspabareiBacmas). Utaxk,
3ammyckaeM Bce-Taku Gambas:

0

Welcome to Gambas I = EHX

Gambas
1.9.48

This program is published under the GNU General Public
Licence. See http://gambas.sourceforge.net for more
information.

) Examples

D New project... - Automation

= ) % KateBrowser

C_J Open project...
4| scripting

Recent projects - Basic
1g- Blights
=

IiJ’I Examples % Collection
\3

a Quit =3 DragNDrop
@' Object
@ Timer
|? TreeView
=Darabioes

Puc. 1.25. Gambas 2, okHO 3amycka

Ilo Bceil BUIUMOCTH HOBasi Bepcusi Cpelbl IMPOTPAMMHPOBAHUS IIpeTeprena
CYyIIECTBEHHBIC M3MCHEHHS, W K MOMEHTY BBIXOJa CTAOWIBHON BEPCHU ATH H3MCHCHUS
MOTYT eme B Oodploieii Mepe KOCHYTBCS TMPOTpaMMBI, YTO, BHANMO, BaXHO JUIA
npo)eCCUOHATIOB, a HE JJIS TAaKUX JWICTAHTOB, Kak s. [1o 3Toil mpuywHe, UMesl MEPBBIi
ombIT pabotel ¢ Gambas, s BeIOMparo pasgen New project, moiyyas CICIyROIIUE
BO3MOXKHOCTH JIJIsSI pPa3pabOTKH ITPOCKTA!
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= New project HEX
Type Options
] Internationalization
@ QT graphical application Database access
Network programming

@ GTK+ graphical application Seftings files management
B T Regular expressions
ED 63 ) 50 Toh 3 XML / XSLT programming

4 @O P oF.
Frreamoct ~ [F
FORbugERpr I & L
Foebugrio
Fdicr =0 Image processing

Frindlist L Visual Basic™ cenversien help
FrertChaneer (T—,-ﬂ SDL application
/ \

Frambar o Component programming

Fisnkdtor &

e o 6 CGI Web application
r—— n

e s—

‘Command-line application OpenGL programming

[ Next Cancel

Puc. 1.26. Bo3moxHbIe BUIBI TpoeKTOB B Gambas 2

Kak u panee, s BblOMparo mjisi CBOMX Iiejedl rpaduyecKkuil MpPOeKT C MpPUMEHEHHEM
cpencts Qt. [Toka 51 He 3HAI0 HA3HAYCHHE OMIIMA, HAXOASIIUXCS B TIPABOM OKHE, OTUETO U
HE UCMONB3ylo uX. [Ipoekt s HazoBy «Calc» win Kak-HHOyab MOXOXe. Bce 3ieMeHThI
YTpaBIIeHUS TOIDKHBI PACIIonaraTbesi Ha (hopMe, I BEI30Ba KOTOPOH S IBAXK/IBI MIENIKAIO B
JIEBOM OKHE «JepeBay» MpoekTa. UTo MHe ceiyac Hy»XHO, Tak 3TO Tpu okouka TextBox u
onHa Kiasuiia Button. OKOIIKY MO3BOJISIT BBECTH B HUX TEKCT, a KJIABHIIA MPUTOIUTCS JUIS
BBINTOJIHEHHS PAcYeTOB — Ha)KaJl KJIABUINY, U ITIOCYHUTall. B mepBoM okHe OyzaeM 3ammchiBaTh
NepBOE 4YHCIIO, BO BTOPOM OKHE — BTOpoe. Pesymbrar oroOpasutcs B Tperbem. Jlms
MOJYYeHHUs IOCTyNa K 00beKTaM 51 oTKpbIBato Toolbox B paszene 0OCHOBHOTO MeHIO View.
MoxHO HaxaTe KiIaBuIly F6, kak BO MHOTHX MporpaMMax. 3aTeM, HCIOJIb3YysS OKHO
JIMajora CBOMCTB, OHO OTKPBLIOCH IPH 3aITyCKe, HO MOKHO €r0 OTKPBITh C MOMOUIBIO TOI'O
’Ke TIyHKTa OCHOBHOTO MeHIo View (Properties), 1 HaxoXy B cBolicTBax okomek TextBox1
— TextBox3 myskt Text, rie u 3amucaHbl 3TH MMEHA, YTOOBI YAAIUTh WX, KaK HEHY)KHBIHA
MHE TEKCT. DTO HE 00s3aTesIbHO, HO TOTJa B paboTarolmeil mporpaMmme IpUaeTesl YAaliTh
UX BPYYHYIO KaXKABIH pa3, KOrja mporpaMma 3amyckaercsa. Ho 3To Bce He cToib BaXKHO,
XOTS Ha PUCYHKE HIKE MOXKHO YBHJETh, TI€ YIANISETCs JIUIIHAS HaaAnuch. OTHOBPEMEHHO
MOXHO 3aMETHUTh, YTO BHJ pPaboOuero OKHA, CPaBHUTEIBHO CO CTAaOMIBHOW BepcHei,
W3MEHUIICSL.
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BEX

= calc - Gambas Il

File Project Debug View Tools 2

DEER fEs Be@icrBe s# >0 OBMT
(al( P[5 FMain form [modified] I ®
[ Modules 5 - 3 — P
B Classes FEENEEE RS =0 T ool
i Forms |
M FMain
Fpata

(Class) TextBox
(Name) TextBox2
(Group)

X 144

Y 88

width 192

Height 24

Visible True

Enabled True

Font
Background
Foreground
Tag

Mouse
ToolTip
Drop
Expand

D)

Default

False
False

Ignore False
Text

Alignment

Normal

Form | Diaog spe

N A | o

Puc. 1.27. IloarotoBka ¢popMbI IPOrpaMMBI KaTbKYIATOpa

IIponenaB TOATOTOBUTENBHBIC OMEPAIlMH IO PACYUCTKE (HOPMBI, MOXKHO, IBAXKIBI
HIEJIKHYB 1O kiaBuiie Buttonl, OTKpBITH pemakTop KoAa C TOTOBBIM 3arojlOBKOM
poueaypsl. AJbTepHATHBA JBOMHOTO MIENYKa, W S MEHS €JUHCTBEHHas HaxoJKa B
MOUCKAX TOT0, KaK OOMTBHCS IPYTHMX BO3MOXKHOCTEH BBECTH COOBITHS, 3TO HICIKHYThH MO
knaBume Buttonl mpaBolf kimaBuIIed MBIIIKH. Brimagaroree MEHIO COIEPKHT MHOTO
MOJIC3HBIX ITYHKTOB, M, B YAaCTHOCTH, TEPBBIH W3 HUX IS MeHA mojie3Hblii myHKT Code,
BCerja JIoMal TOJOBY, KaKk MEpedTH B pemakTop Koma 0e3 Jo0aBIeHHS HEHYXHBIX
nporenyp, ¥ myHKT Event, KOTOpBI ¥ TO3BOJISIET BHIOPATh MHOXKECTBO IIPOITUCAHHBIX B
HEM COOBITHI IOMMMO IIEIYKA KJIABHIIEH MBIIIKH IT0 KHOIIKE.
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Puc. 1.28. Brimagaromiee MeHIo Iociie merdka 1mo oosexty Button

Hrpa B nporpaMMupoBaHue

[ Select 4

[ code
Select all
Unselect all

W cut
3 Ccopy
L3

& Delete

Arrangement

£ Reload

[&] save

& Menu editor...

Ctri+w
Ctri+A
Esc
Ctri+X
Ctri+C

Del

Ctrl+E

Ctrl+5S

47

u IIYHKTBI BbI60pa M OCTAJIBHOC CJICOOBAJIO 6LI, U XOTCIOCh 6BI, HOHpO60BaTB, HO HC
ceiuac. S AyMaro, 4To €€ O4Y€Hb MHOT'O MHTCPCCHOI'O M IMOJIC3HOTO BCTPETUTCA IO MYTH.
A II0Ka, BOT KaK BBIT'JIAJHUT Ha6op BO3MOXHBIX CO6I>ITI/II71, CBSI3aHHBIX C JIFOOOM KHOHKOﬁ,

MTOMEIIICHHOW Ha hopMmy:

Puc. 1.29. [lepedeHs BO3MOKHBIX COOBITHH, CBSI3aHHBIX ¢ 00BeKTOM Button

Click

Drop
Enter

Leave

Menu

DblClick

DragMove

GotFocus
KeyPress
KeyRelease

LostFocus

MouseDown
MouseDrag
MouseMove
MouseUp
MouseWheel

Ecmu BeIOpats coOprtme Click, To momydmTcs TakoW e pe3ynbTar, Kak W TOCie
JIBOWHOTO Ierdka 1mo kHomke Buttonl ma ¢gopme. Ho u 3T0 ceifuac He BaKHO, a BakHA
CTpPOKa, KOTOPYIO 5 BIUIITY B PEAAKTOPE KoJa:
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TextBox3.Text = Val (TextBoxl.Text) + Val (TextBox2.Text)

Kakx MOXHO yOemuThcsi HEDKE, 3TO €JUHCTBEHHBIH TEKCT KO/, KOTOPHIH 5 BBOXY B
nporpamMmy, J1a ¥ TO, MCIOJIB3ysl mojckasku Gambas, yTo, BIpodeMm, ymoOHO, KaKk U B
JIPYyTUX WHTETPUPOBAHHBIX cpelax pa3paboTKu.

=] calc - Gambas Il HEX
File Project Debug Vview Tools 2

DEHEHR FR4 @R, SaBEE 3 # D BT e

alc . PE Fraim fom modinea) | M) Fwainciass imoaiieay | x
EaModules . — -
i ElEkERH B f
B Classes = @ % %‘ () ‘@ (=] [E 3= = |Button1_click 1352
& B Forms Gambas class File

FM
PUBLIC SUB _new()

Data
END

PUBLIC SUB Form_Open ()
END
PUBLIC SUB Buttonl_Click()

TextBox3.Text = Val{TextBoxl.Text) + Val(TextBox2.

Val { String A5 Strin| D T2g =
END 2

D Visible

Qw

D width =
@ Window -

Form
1K, 27 line(s)
19.04.2007 14:16:50

ASCIl text

oK
Puc. 1.30. Beox xoma nmporpammsl B peaakrope koga Gambas

OTON CTPOKM [AOCTaTOYHO JUIi TOTO, YTOOBI IOCIE 3aMycKa IPOTrpaMMbl HMETh
BO3MOXKHOCTb BBECTH JII000€ YHCIIO B BEPXHEE OKOIIKO, a BTOPOE HIKE (€CIIH 3TO HeLlesIble
JIECATHYHBIE YKCIIA, TO CIIEAYET UCIIOIb30BaTh 3aITYIO IIPH BBOJAE UHCIIA), & 3aT€M, HaXKaB
Ha KHONKy Button, momy4duTh pe3ynbTaT oOIepanyu, B KauecTBE KOTOPOH s BhIOpal
CJIOJKEHHE, HO MOT BBIOPATH U IPYTYIO OIEPALHIO.
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0

calc = EHEX

1,111

[2.222]

3.333

Buttonl

Puc. 1.31. Pabora «kanpkynstopa» B Gambas

BoT TOT ynuBuTEeNIBHEHIIMM AT MEHS pPe3ynbTaT, Ha KOTOPBIH OTKpbUT MHE rinaza C.H.
Jlykun. Bcero omHa cTpoka KoJa, HEMHOTO IMEpEeTaCKUBAaHUS KapTHUHOK «C MecTa Ha
MecTo», U paboTaromias mporpamma. VM Hukorga Obl s He Jorajaics, Kak Halucarb 3Ty
CTpOKy Kofa. 51 yBepeH, 4uTo cTan OBl cO374aBaTh MEPEMEHHbIC, B KOTOpBIE MepeaaBai Obl
BBE/ICHHBIC YHCIA, CKIAbIBA ObI MX, a IOTOM IIBITAJICS KaK-TO 0ToOpa3nuTh ux. M yBepes,
9TO MOJO0OHAasT BO3MOXKHOCTb, HE UTO MHOE, KaK CBOHCTBO OOBEKTHO-OPHEHTHPOBAHHOTO
IIpOrpaMMHUpOBaHusl. MHe He Hano 3a00THUTCS O MHOXKECTBE IPOLEYpP, MHE JIOCTaTOYHO
J100aBUTH K MpOrpaMMe HY)KHbIe OOBEKTHI — OKHA BBOJA YHCENl M BBIBOJIA PE3YNITATOB, M
3amucaTth 4YTo A Xo4dy OT mporpammbl: «[lomyuuTh pe3ynbTaT CIOXKEHHMS IBYX YHCEN,
KOTOpBIC BBEJICHBI B IEpBbIC JBa OKHa». 3aech Val () — 310 mpeoOpa3zoBaHHe CTPOKH B
YHCIIO, & BBOXKY S B KaJbKYJIATOp TEKCTOBYIO CTpoKy. IIpm sTomM MHe nake He Hamo
3a00TUTBCA O THIE TMOTy4aeMoro 4ucia. Eciam S BBOXKY IeNIo€ YMCIIO, TO TMOIydYaro THII
Integer, BBOKYy npoOHOe uncino, mony4dato Tun Float, ¢ mraBatomieii Toukoii. [To cBoiicTBam
BBEJICHHOM MHOU cTpoku Gambas ompeaenseT THIT JaHHBIX.

Bce, komy mnpuxomuwioch nAepkaTb B pyKaxX MasibHHUK, BEPHO CTaJKHUBAINCh C
HEOOXOANMOCTBIO TIOJIyYUTh PE3HCTOP W3 JBYX, BKJIIOYEHHBIX Mapamie’asHo. OObrHO
BBIOMPAETCSI OMOPHBI PE3UCTOP MOJXOJSIIET0 HOMHHANA, K KOTOPOMY IOIOMpaeTcs
J100aBOYHBIH. S «HAaBCKUIKY» IBITAIOCh YTaJaTh €ro BEINYHHY, 3aT€M U3MEPSI0 Pe3yNbTaT
MYJIBTHMETPOM, JeNas HECKOJIbKO IIaroB B HAINPABICHMM HAWIY4IIEro HPHONMKEHHS.
Ecnu noBeseT, TO 1eib TOCTUTaeTcs B HECKONBKO maroB. Eciin HeT, IpuXoAnTCs BRIOUPATh
JIPyTO¥ OIOPHBIA PE3UCTOP U MOBTOPSTH BECh Mpouecc. MOKHO NONBITAThCA UCTIONB30BaTh
KaIbKyJSTOp U 9TOHM IIe7H, HO OOJBIIOE KOJIMYECTBO ONEPAlMH C COMYTCTBYIOIMMHU
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«omevaTkaMu» TPOCTO yAapydaeT. Tak He Mpolle JIM HOTPAaTUTh HECKOJIbKO MHUHYT Ha
CO3JIaHUE MPOrpPaMMBbl, aHAJOTMYHOW BBIIIE OMHMCAHHOW, YTOOBI BIOCIIEJICTBHU, SKOHOMS
BpeMsI U CHUJIBI, IPOJIENIaTh BCE 32 KOMIIBIOTEpOM!
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A MOXHO c 3TOro mecrta nonogpo6Hee?

Mosxno. Ecnu nozpo6uee o cpene nporpammuposanust Gambas. Mou, ecnu nMeercst BBUILY
noJipoOHee 0 TOM, 3a4eM BOOOIIE TPOrpaMMHUPOBATh, KOT/Ia TIEPEYCHb TOTOBBIX MPOTPaMM,
Kak IUIaTHBIX, TaK U OECIUIATHBIX, C KPATKUMH aHHOTAIMSMH, 3aiiMET MHOXKECTBO MYXJIBIX
ToMOB. WUnn, HakoHe1, ToxpoGHee 0 BEIOOPE SA3bIKa U CPEIBI IPOrPAMMHUPOBAHMUSL.

BceM 3THM BorpocaMm st HAMEPEH HOCBATHTD OCTABIIYIOCS 4acTh KHUTH.

Uyrs moapodree o Gambas. SI3bIK M cpela NpOrpaMMHUpPOBAaHHS HAIMCAHBl IS
COOCTBEHHOTO yIOBOJBCTBHUS MOJOABIM (ppaniyzom benya Munucuan (Benoit Minisini) u3
npeamectuit [lapmka. EMy HpaBuTCSl CO31aBaTh KOMIMIISTOPHI, €My HPaBHUTCSI UTpaTh Ha
¢ueiire. OH ToONy4aeT yJOOBOJBCTBHE, 00ydasich aKTEPCKOMY MAacTepCTBY, M padoTaer
nporpammuctoM. K paboTe Haa MPOEKTOM B TEUEHHE HECKOJBKHX JIET €ro IOJBUIJIA He
TOJIBKO JIFOOOBB K MPOTrPaMMUPOBAHUIO, HO U T€ WJEH, 2 OCOOCHHO TO BOIUIOILIEHHUE S3bIKa
Beticuk, uro Opumm peamm3oBanbl B Microsoft Visual Basic. Hacrompko 310 Bce emy HE
I[TOHPABUJIOCH, u9to OH pemmmi co3maTh CBOM COOCTBEHHBIH BapHAHT COBPEMEHHOTO
s3bIka Basic. Uto n ocymecTBuil. JIOTHYHBIM 3aBEpIICHHEM KOMIMIITOPA CTAJIO CO3/1aHHe
rpadudeckoil cpesl IporpaMMHUPOBaHHS, HAMCAHHON yXe Ha si3bike Gamabas.

Poct momymspHOocTH ~omepanmMoHHOM cucteMbl Linux, kak paOouedt  cpenpbl
NepCOHAJIbHBIX KOMITBIOTEPOB, MpHUBJIEKAaeT Bce OoJjbliiee BHUMaHUE NPO(ECcCCHOHANIOB.
Cpenu HUX HE TOJBKO MPOTrPAMMHUCTBI, HO MHOTO ITE€AaroroB. I eciu nepBbie UCTIONB3YIOT
J000W SI3bIK, MOJAXOSIIMKA K MX 3a/aue, TO BTOPBHIM Hallle MPUXOIMTCS O0palarbcs K
A3BIKaM, 3alyMaHHBIM HMEHHO ISl OOYYCeHHSL.

Kax mrobas nporpamma, npeiHa3HaueHHas K paboTe B COCTaBe ONEPALMOHHOM
cucrembl, Gambas mnoanep)KMBacT TNPHUBBIYHBIA I TONb30Barenst uHTEpdeic — Ty
rpauuecKyro IOJIb30BATENIbCKYI0 Cpely, @ CErOAHSNIHUE ONCpPAalliOHHBIE CHUCTEMBl HE
o0xoasaTcs 6e3 Hee, KOTOpast IIPUBBIYHA JJIS [I0JI30BATEN, KOTOpas IOMOTaeT eMy ObICTPO
HaWTH HY>KHBIH pa3zes B MEHIO, OBICTPO Ha4yaTh padOTy HaJ COOCTBEHHOMU 3a/1ayueii.

calculator - Gambas Il

File Project Debug View Tools 7

DBEEHR FE& NBRZSSRBE @b M Pl

Puc. 1.32. OcHOBHOE MEHIO M OCHOBHAsI HHCTpyMEHTalIbHAas aHess Gambas

[Tynkt menro File, KOTOpBIN 00BIYHO CITYXHT AJIsl paboThI ¢ (aiiiamu, B JTaHHOM Cllydae
CIy)HT AJ1s1 pa0oTHI ¢ (aiinamu npoekra: New project... (co3nanue HoBoro npoekra), Open
project... (oTKpBITH TpoekT), Open recent (OTKpbITH HemaBHHUHA mHpoekT), Open example
(oTKpBITH IpUMeEP), Save project (COXpaHUTh MPOeKT), Quit (1 BBIATH).

st ynpaBiieHHs TPOSKTOM, IIOMHUMO MHOXKECTBa BO3MOYKHOCTEH SIBHO HE BBIBEIACHHBIX
B 00JTaCTH OCHOBHOT'O MEHIO, CITY’KUT pa3znen Project:
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g Compile All Alt+F7

Make executable... Ctri+Alt+M

F_t'l Make source archive... Ctri+Alt+A
+ Make installation package... Ctri+Alt+1

] Properties... Ctrl+P

% Clean up

& Refresh

Puc. 1.33. Tloamento pasaena Project

OTO, COOTBETCTBEHHO, KOMMWIALMS (aiia, KOMIWIALMA MPOEKTa, CO3/aHHE
UCTIoNHsIeMoro (aiina, co3jaHue apXHWBa HMCXOMHOTO TEKCTa, CO3JaHHE YCTAaHOBOYHOI'O
IaKeTa, CBOHCTBA MIPOEKTA, OYNCTKA M OOHOBJIEHHE IIPOEKTA.

JlBa TyHKTa MEHIO HENPUBBIYHBI JUII MEHS — CO3/IaHHME apXHWBa HMCXOJHBIX TEKCTOB M
ycTaHoBo4HOro nakera. Ho He ciexyer 3a0bIBath, uTo B Linux mporpamMmsbl, Kak U cama
OTIEpallMOHHAsl CHUCTEMa, BCETAA CYIIECTBYIOT B BHAE OTKPBHITBIX HMCXOAHBIX KOMOB. A
YCTaHOBHUThH IMPOTPaMMy MOXKHO IBYMs CIOco0amHM, JHOO HCIOJNB3yst MCXOMHBINH KON U
CpeACTBa ONEPALlMOHHOM CHCTEMBI [UI CO3JaHWS M YCTAHOBKM IIPOTPAaMMBbI, JIHOO
WCTIONB3YS TOTOBBIA yCTaHOBOYHBIN MakeT. [IpaBaa B pa3HbIX AUCTpHOyTHBax Linux Takoi
YCTaHOBOYHBIN TTAKET MOXET OBITh Pa3HbIM.

Crenyromuii IMyHKT MEHIO OTHOCHUTCS K OTJIa{YNKy BHOBB CO3/1aBacMO IIPOTrpaMMbl Ha
Gambas, 1 nmeer Oojiee WM MEHee CTaHIAPTHBIA HA0Op CPEACTB OTIAIKH, TAKUX Kak
3amycCK, Iay3a, OCTaHOBKa pa0OTaIolIel MporpaMMbl, HIar MPOrpaMMbl U IEpe/IBHKEHHE
BIIEpEJl, U OYHUCTKY BCEX TOYEK OCTAHOBKH.

Janee cienyroT pasfensl Buna — View (OTKPBIBAIONIMM M 3aKPBIBAIOIINE BCE OKHA
nuarnora paboueit oonmactu), nHcTpyMeHTOB (Tools) 1 moxckasok (?). B mocnennem paznene
JocTaToYHO mmopoOHEIi Help browser, B mocieanelt Bepcun mporpaMMbl OCHOBaHHEIA Ha
Wiki. MHe, KOHEUHO, HE XBaTHJIO TEPIICHUS «IPOIIENIKATh» BCE ITyHKTHI ITOJCKA3KH, HO
npeasplymias Bepcus umena Help, cocrosmuit 6onee yem u3z 3000 daitnos, cpean KOTOPHIX
psiz cTaTed ¥ MHOXKECTBO MPUMEPOB.

OcHOBHasi HHCTPYMEHTaJIbHAsl aHellb, KaK 3TO MPUHATO, MOBTOPSIET Hauboyee 4acTo
UCTIONb3YEMBIE Pa3/ieNibl OCHOBHOTO MEHIO, IMEET BCIUIBIBAIOIINE IMOJICKA3KH HAa3HAUCHUS
KJIaBUII M JaeT BO3MOXKHOCTh TaKUM «TOPOIIbIram», Kak s, OBICTpee HECTHUCh K
3aBeplIaroIeil cTaguu cBoeil paboThl — MyUYHTENBHBIM pa3ayMbsaMm: «[louemy Hudero He
pabotaer?». OueHb OBICTPO HECTHUCH.

B HOBO# pemakuuu mporpaMmsl rpaduueckas pabora Hajx (GopMoil MpoeKTa M KOAOM
MIPOTPAaMMBI  MOXKET BECTHCH OBICTPHIM HEPEKIIOUCHHEM C TOMOINBIO SPIBIYKOB (Ha
pucynke Hipke, Fmain.form u Fmain.class), menkast MbIIIKOW 10 KOTOPBIM TONaJaciib B
rpagu4eckuil peaakTop WIM penakTop Koxa. Kaxaplii n3 pemakTopoB HMEET CBOE
OCHOBHOE HHCTPYMEHTaJbHOE MEHI0. Ha puCyHKe HIKE — HHCTPYMEHTAIbHOE MEHIO
rpadUIecKoro peaaKkTopa.
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P FMain.form P[] FMain.class X
BReERa =E I o | | B e (3] ) FE R

Puc. 1.34. UaCTpyMEHTAIBHOE MEHIO TPa(h)UIECKOTO PEAaKTOpa H SPIBIUKH IIepexoaa

Kpome 0OBIYHBIX CPENCTB, OTOOPAXKAIOMIMX OCHOBHOE MEHIO, TAKMX KaK COXpPaHCHHE U
oOHOBIICHHE, OTKaT M BO3BpaT, yJaJleHWE W BCTaBKU W3 Oydepa, MaHenb HMEET U
HEKOTOpbIE criennpryeckre KOMIIOHEHTHI, TaKHe KaK BXOJ B peJakTop MeHto. Beapb moutn
Bce (OpMBI, KOTOPBIE IIPH paboTe MPOrpaMMbI CTaHYT OKHaMH IPOTPaMMBI, TOJIKHBI HIMETh
OCHOBHO€ MeEHI0. VIMEHHO pemaKTop MEHIO MO3BOJIET CO3JaBaTh UEPAPXHI0 OCHOBHOIO
MEHIO C €r0 pa3/ieslaMH U [TOMEHIO.

OcTanpHBIE KJIABHIIN II03BOJITIOT YIPABIATH pa3MENIeHHEM OOBEKTOB Ha (opme,
BBIpaBHUBaHWEM HX pa3MepoB. Kpome nepeHoca 00beKTOB Ha popMe C TIOMOIIBIO MBIIIKA
— BBIJICJICHAE 00BEKTA U eT0 3aXBaT, yACPKaHHE JICBOM KIIABHIIN MBIIIKH U TIEpEMEIICHHUE C
MOMOIIBI0 MBIIIKA — TaK BOT, KPOME 3TOr0 OOBEKTHl MOXKHO MEpeMeIlaTh C MOMOIIBIO
KJIaBUII KypCOPHOH KJIaBHATYpbl, YTO OYE€Hb [IOMOTAET, KOT/1a HY>KHBI TOYHBIE JABHKEHHUSL.
VY MeHs, HampuMep, MbIIKa 0ObIYHO MO0 ybOeraer B OJHY CTPOHY, THOO B APYTylo, 5
JIOJITO MIPULIETIMBAIOCh, a KOT/a, HAKOHEIl, II0I1aJal0 B HY>)KHOE MECTO, TO OT JABHXKEHUSI IPH
OTIYCKaHMH KJIABUIIM MBIIIKH, Ta CABHIAETCS C MECTa W BCE HY)KHO HAaUYMHATH CHAYaja.
Ecnu 661 HY KIIaBHATYpa, TO ¥ HE 3HAIO, YTO AENATh.

51 nmymaro, 4TO TO Mepe CO3[aHHs CIIOXXKHOTO MPOEKTa CO MHOXECTBOM (OpM U
COOCTBEHHBIX KJIACCOB, 3TO JIOMOJIHUTEIBHOE MEHIO OY/ET pacIupsaThCs, O3B0 OBICTPO
nepeMeriaThes 1o npoekty. Ho [uist 3Toi e 1enn MOXHO MCIONB30BaTh U OKHO «JIepeBa»
IIPOEKTa.
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[ calculator
FIModules
FAclasses

= E3Forms

¥
B pata

Puc. 1.35. OxHo mepeBa mpoekTa

Y MeHS OHO IycTOe, YTO XOpOWIO, BIPOYEM, OTpaKacT MOM MO3HAHMS B YacTH
nporpammupoBanus. Ho 3To Tak, k cioBy. 1 nmoka He 3a0bLI, XO4y NPHBECTH €IIe OIHO
npaBuiIo, moyepnHytoe MHOI0 U3 kHuru C. H. JlyknHa, KOTOpOMy MOCTaparoch CieAoBaTh
caM: He CJIeAyeT IIbITaThCsl Cpasy CO34aTh BECh IMPOEKT, JIyYlle JejaTh 3TO 4YacTsIMHU,
OTKpBIBasi HOBBIE MPOEKTHI (M3 CTApBIX) TIO0 Mepe MPOABIDKCHHS, OTIAXKHBATD U COXPAHATH
KaXIyro 4acTb, MPOJABHUIasACh NMYCTb CKPOMHBIMHU, HO IOCJICAOBATCIBHBIMH MIaAXKKaMU K
cBoeid menmu. OTJIaXUBATh IPOLEAYPHI, €CIIU 3TO BO3MOXKHO, «B TOPAOM OIMHOYECTBE. S
Ha3BaJl OBl 3TO «IITYYHBIM HPOU3BOACTBOM». He Oynmy mepeckasplBaTh Iajblie, JIydIle
nounTaiite camu. KHmkka He noporas, W, aymaio, OyieT BechbMa IIOJIe3HA M B Hadaie
W3y4eHHUS S3bIKA, U B JAbHEHIIEM.

OtnenbHy0 00J1acTh 3aHMMaeT MHCTpyMeHTapuii nmpoekra — Toolbox. ITocTpoeHHBIN
aHaJOrM4yHO paboueil 00JacTH, OH TOXE HMMEET pa3IUYHBbIE SIPIBIYKH, OTKPHIBAIOIIHE
CTPaHHIIBI, Ha KOTOPBIX Pa3MEIIAlOTCsA CPEACTBA CO3JaHHA MpoekTa. MoeMy pa3yMeHHIO
MOKa JIOCTYIHBI Takue rpaduyeckue OJIEMEHThl KaK KJIaBUILIM, TEKCTOBBIE OKOIIKH,
MepeKIIoYaTeNn H ke ¢ HUMH. Ho ecnu Bac He MyraroT Takue Y)Kachl, Kak KOHTEHHEpHI,
MO>KETe ITOLIENKATh 110 3aKJIAJKaM ¥ PACCMOTPETh BCE CTPAHHLIBL.
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Puc
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. 1.36. Bux uncTpyMEeHTapHs MPOEKTa

y MeHS BBICOTOOOSI3HB, U OTPOIO CBOWCTBA IMPOEKTa. ITO

clenaTh HECIIOKHO — BONIEN B pasfel OCHOBHOTO MeHIO Project, BBIOpanm ITyHKT
BBINA/IAIOIIETO MEHIO Properties, Ha)kas JIeByr0 KJIABHILY MBIIIKK M ThHI YK€ B CBOMCTBax
IIpOeKTa, T1e ecTh 3aknagka Components. BoT Takoi «BBICOYEHHBIN» CITUCOK:

= Project properties - calculator = &
General = Options | Components
Show only components used in project
ab Internal native classes -
D gb.compress Compression & decompression
D gb.crypt MDS5/DES crypting
D gb.db Database access
O gb.dbform Data bound controls
D gb.debug Application debugger helper
D gb.eval Expression evaluator
gb.form More controls for graphical components
D gb.form.mdi Multi Document Interface
O ab.gtk GTK+ toolkit
O gb.image Image processing
D gb.info Information about components
[ gb.netsmtp STMP client
O gb.openal 30 programming with OpenGL
[ gb.option GNU command option parser .
D gb.pcre Perl-compatible Regular Expression Matching -
i3} About component...

OK Cancel

Puc. 1.37. OxHO cnmcka AOCTYIMHBIX KoMIOHeHT Gambas

Ecmu BBIOpaTh eme ouH

KOMIIOHCHT M3 CIIMCKa, TO I/IHCprMCHTapI/Iﬁ ITOIIOJIHACTCA

elle OJHON CTpaHUIIEH ¢ 3aKJIaIKOM.
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Dialog Container Network |4 »

A D[ E &

Puc. 1.38. IlonmonHeHNEe HHCTPYMEHTAapHs IPOEKTa TOCiIe 100aBICHNS KOMIIOHEHTA

Ho eciu BBI 110100HO MHE HE TOTOBBI CTaTh MOHTa)KHUKOM-BBICOTHHKOM, BCETIa
MO>KHO BBIKJIFOUUTH HEHYKHbIE KOMIIOHEHTHI, OCTABUB TOJBKO TO, UTO SICHO M HY>KHO B
JaHHBIM MOMEHT.

MepBbIN GNUH

ITpodeccronansl, kak MPaBuUIIO, CHENUATH3UPYIOTCS Ha 4yeM-To. OAHHU TNPEANOovYUTaIoT,
€CJI TOBOPUTH O MPOTPaMMHPOBAHHH, paboTaTh ¢ 0a3aMM JaHHBIX, APYTHE CUCTEMHOE
nporpamMMmupoBanue. Crennanu3anus MO3BOJSIET SICHO OYEPTHTh KPYT 3a1ad, npuodpectn
HE0OX0oANMBIIT HaOOp MHCTPYMEHTOB M CO37aTh COOCTBEHHBIN «CKIIa[» 3ar0TOBOK. Beerma
TI0JIE3HO HCIIOJIB30BaTh OTJIAKEHHYIO M IIPOBEPEHHYIO 3arOTOBKY, €CJIM OHA MOJXOJUT JUIs
BBINTOJIHEHHUS TPENCTOSsIMEeH 3a7aud. B 3TOM cMbIciie HaM JUIETaHTaM IPUXOIUTCS
TpysnHee. Y 3agava He CIIMIIKOM sCHA, U Lelb HE BUJHA, U M3 3aTOTOBOK — ITYCTOMU SIIMK C
OJTHMM TTOTHYTBIM I'BO37IEM (KaK MOM 3apHcOBKHU B porpamme Umbrello).

XoTs, mNoXanyW, HE COBCeM Bce Tak IuloXo. EcCTh 3arotoBka OT IpoeKTa
«Kanpkynstopy». S Hamen komnoHeHT B Gb.net, KOTOpBIH, HAJCIOCh, AACT BO3MOXHOCTh
ucnons3oBath COM-mopt KommbioTepa. [lompoOyeM 3T HaXOAKH TOJOXHUTh B OCHOBY
mpoekTta «Cuetunk» (Counter). 1 eme pa3, a To s cram 3a0bBaTh O YeM HIET pPEdb,
TIEPEYHCIIIO, UTO 51 XOUY CAEJaTh:

® Cosnarh rpaduueckuii naTepdeiic ¢ momonrsro Gambas 11 IPOBEPKU JBOHYHOTO
CYETYHKA C TPETYCTaHOBKOM.

® C mnomompio uHTepdeiica OymeT BBOAWTHCS YHCIO, KOTOPOE TPH HaKaTHH
KJIaBUIIIH, ITOJIOKHUM, <(33,1'II/ICB>) 6yaeT NEPENMChIBATHCA B CUCTUUK.

® Jlns BBINOJHEHUs 3TOM W TOCHeAyromuX onepanuit kommborep mo COM-mopty
OyZeT  COCOMHATHCS € MHKPOKOHTPOJUIEPOM,  OT[AaBas  MOCIEAHEMY
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COOTBETCTBYIOLIYHO KOMAaHy, KOTOPYHO KOHTPOJUICP JOJIKCH 06pa60TaTI>.

[Mocne nepenucu Yucia B CYETYUK MUKPOKOHTPOILIEP OyAEeT IPOUYHUTHIBATH YKCIIO

Ha BbIXOAEC CUCTUUKA WU OTIIPABJIATH PE3YyJIbTaT HAa KOMIIBIOTCD, a T pa(i)I/I‘IeCKI/Iﬁ

unaTepdeiic 0ToOpaxkaTk STO YHUCIIO.

Wnrepdeiic Oyner uMeTh KIAaBUILNY 3allyckKa CUeTa, IOCNIe HaXaTHs Ha KOTOPYIO

CYETYUK MOOJDKECH HA4YWMHATh OTCYET, MHUKPOKOHTPOJUICPp HOOJDKEH IIPOYUTHIBATH

pe3yJIbTaT ¥ MPEAaBaTh KOMIBIOTEDY.

oTKpbITh COM-IIOPT U 3aKPHITh.

BeposiTHO, HyXHO Oyner MMeTh elle KiaBuily uHTepdeiica s TOro, 4troObl

IToka atoro xBarut. J{J1si BBIIOJHEHUs 3alyMaHHOIO 5, KaK ONKMCAHO BBIIIE, 100ABIIO
eIe OAWH KOMIIOHEHT, CETEBOH, C MOMOIIBIO JHAIIOTOBOTO OKHA CBOMCTB MPOEKTA, U, KaK U
B KaJIbKYJATOpE, co3laM zABa OkHa TextBox, ase kinaBumu Button u eme ogny, o
CBOHCTBaxX KOTOpOH moka Huduero He 3Hato. HaswmBaercs ona ToggleButton. Ecim ona
noMoxeT MHe nepekimodate COM-nopt, Xopomo, HeT, 3aMeHuM. B pesynprare dopma

BBITJISIIUT CIICAYIOIINM 00pa3oM:

= counter - Gambas Il

HEX

File Project Debug View Tools 2

DEEe BE4 MeaBL.dS2aBe 8@ >0 O0kHF

[ counter M3 FMain.form { b
I modules - P — —
EoClasses cEE DT L F A

= E3Forms
BIpata

4

. Beogumoe
aucno

1K, 46 line(s)
24.04.2007 16:13:06

UTF-8 Unicode text

(Class)
(Name)
(Group)

X

A4

Width
Height
Visible
Enabled
Font
Background
Foreground

Form 2
FMain

400
400
True
True

Default

False
False
False

g

oK

Puc. 1.39. Bun dopmsr mis npoekra «Counter»

emer |1

DERE

SerialPort]
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Ha ¢opme, cnea BHM3Y, Bu/IeH J00aBICHHBIH MHOM KOMIOHEHT Uit padotsl ¢ COM-
MOPTOM, Ha MHCTPYMEHTaJbHOW maHenu Haanucbio SerialPort oTmedeHo, oTkyna st ero
n3Biek. Termepp camoe BpeMsi OOpaTUTBCS K paszjielly IOMOINM HpPOrpaMMbl, YTOOBI
MIPOYMTATh, KaK MOIB30BATHCSI KOMIIOHEHTOM TIOpPTa MOCIEA0BATENbHON IIepeJjadn JaHHBIX,
u uTto Takoe kiasuma ToggleButton.

BrlsicHeHne rmocie1Hero Bonpoca 0 Ha3Ha4eHUH KIIaBUILIH ITPH 0OpalieHnH K NOACKa3Ke
HE MPOSICHWIIO JUISt MEHS cuTyanuio. [Ipuniocs mpoBepuTh, Kak 3T0 padoOTaeT, ¢ OMOIIBIO
caMoii mporpamMMel, 100aBHB B MPOLEYPY OTPaOOTKH LIETUKA 110 KJIaBHIIIE CTPOKY BUJIA!

PUBLIC SUB ToggleButtonl Click()
TextBoxl.Text = ToggleButtonl.Value
END
HpI/I Ha)XaTol KJIaBHUIIE OHA OCTaeTCs «BKJIFOYCHa», MpU I[OBTOPHOM HAXATUH
«BBIKJIIOYACTCsA», a €€ 3HAYCHUC B BUAC TCKCTA IIPU HAXKATHUU IMOJYHACTCS KaK «T)), a npu
BBIKJIFOYCHHUHW HHUYCIO HE BHUIHO. IToka peuirM, 4YTO MOPpU HAXKATHUK KJIaBUIIA IOJTYYacT
3Hauenue True. Bnpoqu, 9TO MOKHO IPOBEPUTH, 3aMCHUB KO/ Ha:

IF ToggleButtonl.Value THEN
TextBoxl.BackColor = Color.Blue
ELSE
TextBoxl.BackColor = Color.Red
ENDIF

Tenepb Ipu HaXaTUXW Ha KJIaBUIlY BCPXHEC OKOIIKO CTAHOBUTCA CHUHHM, a IOCIIC
TMOBTOPHOT'O HAXKATUA CTAHOBUTCS KPACHBIM.

= CyeTUnK 2 EHX
paoa e _ i
MokaszaHus CyeT

CHETHMKE

YnpasneHwe noptom

Puc. 1.40. ITposepka paboTs! kiraBum ToggleButton



B.H. I'osono6os Hrpa B nporpaMMupoBaHue 59

[MocmoTpum, Kak BKiIOYaTh U BbIKIOYaTh COM-IOPT, Kak 3a/1aTh, KAKOW UIMEHHO MOPT
HCIOJIb30BaTh, M KaK YCTAHOBUTH €T0 CBOWCTBA.

[Tonauany s xoTen 3a7aBaTh BCE CBOWMCTBA IMOpPTa MEPEUUCICHUEM HX B Iporpamme.
[lotoMm s momyman, YTO MOXHO HCIIONB30BaTh OKHO CBOMCTB KOMIIOHEHTA, TAE JTH
CBOMCTBA, CKOPOCTh pabOTHI W KOJMYECTBO OMT U T.A., MOKHO YCTAaHOBUTH. UTO W clemal.
Temepr Mo HaaTHIO KHONKH Ha (opMe mopT OyJeT BKIIOYATHCS, a MPH ITOBTOPHOM
Ha)KaTHUX BBIKJIFOYAThCSI.

VBe! Sl mepeOpan HECKOJIBKO BapUAHTOB, KaK MHE Ka3alloCh Pa3yMHBIX CTPOK B
mporpamMMe, HO, €CIH OTOPOCUTHh SBHBIC OIMUOKH, HAWIYYIIHNA pPE3yabTAaT BBITIISIACT
coobmieHreM 00 OIIMOKE MPHU OTKpbIBaHMU moprta. Ko mporpamMmbl BBIMJISACT ¢ MOEH
TOYKH 3PEHUS MIPABUIBHO, HO KOTO BOJHYET MOSI TOUKA 3PSHHUS?

PUBLIC SUB ToggleButtonl Click()
IF ToggleButtonl.Value THEN
SerialPortl.Open
TextBoxl.Text = SerialPortl.Status
ELSE
SerialPortl.Close
TextBoxl.Text = SerialPortl.Status
ENDIF
IF SerialPortl.Status THEN
TextBoxl.BackColor = Color.Green
ELSE
TextBoxl.BackColor = Color.Red
ENDIF
END

B mepBomM OKHE Ui NPOBEPKH 5 XOTEN OBl BBIBECTH COCTOSHHE IIOPTa IIOCTE
BBINTOJIHEHHS ONEpanny OTKPBIBAHUS MOPTAa. 3aTeM, B TOATBEP)KICHHE 3TOTO, €CIU IMOPT
OTKPBIT, U3MEHUTH LIBET ITOr0 OKOMIKA Ha 3eneHbld. [Tpu 3akpeIBaHUN MOPTa LBET JOKEH
CMEHUTHCS Ha KPACHBIH. DTOT0 XOTEJIOCh OBI, HO...

He nomyuunocs.

[TpocMoTpeB Bce COBETHI, KOTOPBIE 5 HAILIEl, TOCMOTPEB TO, 4TO s Aenain B Visual Basic,
Koraa paboTain HaJ KHHUTOH 00 «yMHOM JOME», sl HE HAIlleJl HUUETO, YTO YKa3bIBalo Obl Ha
ommbKky. OcTtajoch mepedTH K TpsiMOd mpoBepke. i Hadama s pemiard CMEHUTH
OTIEPAIIMOHHYI0 CHCTEMY, TOYHEE IUCTPHUOYTHB, OJIaro Ha KOMIBIOTEPE y MEHS €cCThb
Ubuntu ¢ ycranoBineHHOH nporpammoirr Gambas. [lepe3arpy3uB KOMITBIOTED, S OTKPHIBAIO
MPOEKT, 3ayCKal MporpamMMmy, HaKUMar0 Ha KJIABHUIIY OTKPHIBaHMSA MOpPTa U MOIYYaro
pe3yabTar:
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Hncna
] CyeT

MNokazaHwa
cHeTHUKa

l ¥rpaeneHWe NnopToMm

Puc. 1.41. Ilepas yaaunas nonsiTka oTkpelTe COM-nopT

B stom auctpubyrnBe Linux Bce paboTaeT COOTBETCTBEHHO MOUM  OXHIAHUSIM.
Coobmenns 06 ommOKke MpH OTKPHIBAHWH TOpTa HE TOSBIIETCS. Briepen s mpoaBuHyICs,
HO MMOHMMaHUs, 32 CYET Yero 3TO MPOHU3O0LLIO, [I0Ka HET.

51 BHOBb BO3BpAIlalOCh K CBOEMY OCHOBHOMY IHMCTPHOYTHBY, M BHOBb IIOJIy4aro
coobmerne 00 ommOKe, HO Teleph yXKe C IONHOW YBEPEHHOCTHIO, YTO TpOrpamMma
JIOJDKHA pa6otarts.

51 He 3HATOK OIlEPalMOHHBIX CHCTEM, YTOOBI yTBEPKIaTh, YTO 3TO OCOOEHHOCTH HIMEHHO
Linux — crporoe pacmpezelieHHe IpaB AOCTyIa KO BceM pecypcam cuctemsl. Ho, eciu
LIENKHYTh TpaBOi KIaBHIIEH MBIKK 10 JroOoW manmke win ¢aitmy M BbIOpaTh U3
BBINIAJAIOIIET0 MEHIO IIYHKT CBOMCTB, TO MOJKHO Ha CTpPaHHILE IpaB JOCTYyIa YBHIETh, KTO
U Ha 4TO MMeeT IIPaBo.

= CBoitcTea dev X
OcHosHeie | SwBnems | Mpasa | OTkpeisaTs & nporpamme | 3ameTku |
Bnageneu: root
focTyn K nanke: ‘ Coapanne n yaanerve hainos ‘:‘
Fpynna: root
LocTyn K nanke: ‘ HocTyn k diainam ‘c‘
OcTansHbie
LocTyn K nanke: ‘ HocTyn Kk diainam ‘c‘
BLInoAHeHne:  [m] (105501716 BHoTHEANE Bafia Kar Iperpamms
SELinux Context: ‘JHEJ ‘C‘
MocnegHNe N3MEHEHNA: HEN3BECTHD
Bl He ABNASTECE BI3A/LLEM, NO3TOMY Bkl He
MOMETE MBMEHWTE 3TV NPEEa,

Puc. 1.42. CpoiicTBa manku dev Ha CTpaHUIIE MPAB TOCTYIIa
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He 3Haro, kak yctpoeH LinuX, HO AJIsi MEHSI BCsL €r0 CTPYKTypa — 3TO HabOp Mamok u
¢aiinoB. B uyactHoctn u COM-noprt, KoTopblii uMeer Ha3Banue ttySO, W KOTOpBIit
pacrniosioxkeH B manke dev (aiJIoBOH CTPYKTYpBI, JUIS MEHs NPOCTO (aill ¢ npaBamu
moctyna. M, moxoke, K 3TOMy (ailly y MeHsS JocTyma HeT. Pe3ympTar JHm 3TO
ocobeHHOCTEeH AUCTpUOYTHBA, WM Pe3yibTaT MOUX SKCIEPHMEHTOB, He 3Hat0. Ho oty
CHTYALUI0 MOYHO HOIBITAThCS U3MEHHTh. UTOOBI yOeIUThCS B IPABUIIBHOCTH BBIOPAaHHOTO
IYTH, 5 3aBEpLIA0 CBON ceaHC PabOThl M 3aX0XKy B CUMTEMY «IIOJ r00t'OM», TO €CTh, BXOXKY
KaK aJIMUHUCTPATOp KoMIbloTepa. Terneps, 3amycTiB nporpamMmy B Gambas, s He rmosydaro
cooOmmenust 06 ommoKe, MporpamMma BesleT cedst poBHO Tak ke, kak B Ubuntu — paboraer,
BBIIACT BCE, UTO 5 «3aKa3bIBAI».

B ocHoBHOM MeHIO Tpaduueckoi cpensl Gnome, KOTOPYIO s MCIOJIB3YIO, B ITyHKTE
Cucrema ecth paszfgen AIMHHHCTPHPOBAaHHE, B KOTOPOM ecTb IyHKT [lomp3oBarenu u
rpynnsl. B OTKpbIBaioImeMcss AMAaloroBOM OKHE MOXKHO JO0aBIATh M yHOAJATh
MOJIB30BATEIICH, MOKHO W3MEHHTh COCTAB TPYII IOJb30BaTeNeil, 4TO MEH’eT UX IpaBa
JOCTyIa K pasiIMYHbIM pecypcaM KOMITBIOTepa.

= Menemep nonbaosaTeneit DB

| @ann Opaska Grpaska

Do6asuTe nonkzosaTena AobaBvTe rpynny CEOMCTEA YAanuTs ‘ 0BHOBNTE | Cnpaska

DUALTP NOUCKE: ‘ ‘ |HpV|MeHVITb ¢u|nb'rp‘

MNonksosaTeny Fpynmel

VNS Fpynnel | 1D Fpynnkl v |HneHs! Fpynns

root o halt, operator, root, shutdown, syne, viadimir ’»
bin, dasman, root =|
daemen bin, dasman, root
sys adm, bin, root L
adm
tty

disk

adm, daemon, root

rogt.

daemon, Ip

© W N e WA W N e

wheel 10 rogt
mail 12 mail
news 13 news

uucp 14 uucp, viadimir

[+l

Puc. 1.43. JIlnanoroBoe OKHO yIpaBJICHUS MOI30BATENIIMHU U TPYIIIIAMH

BriOpaB momnb3oBarens root, aAMHHHCTPATOpa KOMIIBIOTEpA, W HAXKaB HA KIIABUILIY
CBoiicTBa OCHOBHOTO MEHIO AMANOra, MOKHO BOITH B MAJIOT CBOMCTB MOJIb30BATEN, TE
€CTb CTPaHHIIA, OTIPEEIISIoNIast, KTO BXOANUT B 3AMUHUCTPATUBHYIO TPYIIY.
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= CBOMCTBa rpynnbl dEHX

OaHHkle Fpynnel | 4neHs! rpyrlrlm]

BuifepuTe Nonk3oBaTenel, KoTopLle BORAYT B 3Ty FRYMMy:
[[] sshd [~]
sync

[ torrent

] uucp
[ vesa

[ xfs

KIEXNITH

| X Ormena | | ggl( |

Puc. 1.44. Jlnanorosoe OKHO ONpPEAETICHUS COCTaBa aAMUHUCTPATUBHON IPYIIIBI

B 3TOM OKHe auamora MHE JJOCTATOYHO TIOCTaBUTH Tajouky (IIENKHYTh JIECBOi
KJIaBUIIEH MBIIIKK 10 KBaJPATUKy HAIPOTHB UMEHH I10JIb30BATENs) PSJIOM C cO0O0H, YTOOBI
TIOJTYYHTH TIPaBa JOCTYIA K TEM PECypcaM, KOTOPBIE MOXKET UCIIOIb30BaTh aIMUHUCTPATOP.
Komeuno, B paMkax TOTro, Kak 00O3HAUCHBI 3TH TpaBa s aJMHHHUCTPATHBHOM TPYIIIIHL,
MOCKOJIbKY OHM MOTYT OTJIMYAThCS OT MPaB TJIABHOTO aIMUHUCTPATOPA.

Iocne mpucBoeHusi cebe «IOBBIIICHHBIX» TPaB s CHUMAK0 BOMPOC 00 OmmOKe mpu
OTKpBIBAaHUU IOCJen0BaTeNbHOrO nopTa. Ilopt oTkphIBaeTcs.

Ho pa6otaet nu on? [paBusibHo i oH pabotaet? Bee 3T0 51 HAMEpeH MPOBEPUTH MOCIE
TOTO, KaK 3aBEpIILy YacTh MMPOEKTA, OTHOCSIIYIOCS K MUKPOKOHTpOIUTEpY. IMEHHO C HUM, a
HE caM ¢ cobo#, s HaMepeBarCh Oecel0BaTh MPH MOMOINH CO3aHHOIO HHTEpdeiica.
Hurepdeiic MpegCTOUT TOMOIHATE YEM-TO IS TIEPEKITIOUEHUS] CKOPOCTH CUeTa, a KOJI
MPOTPaMMbI BCEM HEOOXOIUMBIM ISl AUAoTa HHTepdeica ¢ MUKPOKOHTPOIIEPOM. XOTs
MHEe He TepnuTcs nposeputh padory COM-mopta, BOCIOIB30BABIIUCH MPEKHEN
HapabOTKOW U OBICTPO MEPENpPOrpaMMUPOBAB KOHTPOJIEP — €CIH Obl s 3aHUMAICS
pa3paboTKOM, s Tak W caeian Obl — Ui pacckasa MHE 3Ta UACS KaKETCS CIIHIIKOM
GOJBIINM JKYJTBHAYECTBOM, MOKHO WHOTIA, HO HAa0 3HATh Mepy. llokanyii, mpuaeTcs
MOTEPIIETH 10 KOHIIA CIICTYIOINICH TITaBHI.
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naBa 2. bpsuyasn xenesom

MOKHO CKOJIb YrOJHO JIOIrO CIIOPUTH O TOM, YTO Hy)KHEE€ HAYMHAIOLIEMY JIIOOMTEII0
NIEKTPOHUKH, HAy4YUThCA MasATh WIM OCBOUTb KOMIIBIOTED; JIydlle M HA4YMHATh C
KOHCTPYKTOpa, WIH C MOJXOAAIIeH IPOrpaMMBbl; HU CIOp, IUIABHO MEPEXOAALINA B CCOpy,
HU caMble BECKHE apryMEHTBhl HE CIOCOOHBI OTMEHHUTHh TOIO, YTO CTal0 PEaJbHOCTHIO:
KOMITBIOTEpP BTOPICS B MHUp PaJNOTIOOMTENBCTBA, KaK HEKOTJAa TPAH3UCTOPHI, a ITI03XKe
MHKPOCXEMBI, YTOOBI OCTAaThCS B HEM HAJOJITO, €CIIM HU HaBCETIa.

Xopouwiee Ha4yano

Urak. IlepBoe npuOmmxeHne wnHTEepdeiicHOW dYacTH IpoeKkTa TOTOBO. Temepb BpeMms
MOTOBOPUTh O  <OKEJE3HOW» dYacTh mpoekra. S mpendmonararo  HCHOJNB30BaTh
mukpokoHTposuiep PIC16F628A. JIBa OCHOBHBIX apryMeHTa B IOJIb3Yy 3TOrO BBIOOpa —
HaJIMYMe caMO MHMKPOCXEMbI B IPOJaXke, M HAJIMYKE BCEro HEOOXOIUMOro AJisl padoThI ¢
MHKPOCXEMOH: cpefja pa3pabOTKU C MOANEep KON s3pika CH M IporpaMMaTop, KOTOPBIi
ycnemHo pabortaer B 3Toi cpene. JIMUHO i1 MEHsT BaXXHO M TO, YTO OT MPOILIBIX
9KCTIEPUMEHTOB OCTallach M MUKPOCXEMa, M MaKeTHasl IIaTa, M, €CIM M MPUACTCS ITO-TO
MOKyTaTh, TO HE Bce. Jlamee s pacckaxy O cpeie MpOrpaMMHUPOBAHUS M NPUBEAY CXEMY
IporpamMMaTopa, HO HadaTb XO4y CO CXEMBI HKCIIEPUMEHTa, KaK €CiIH OBl 5 3aJaJiCs LENbI0
peannzoBath ee Oe3 NpHMEHEHHs KommbloTepa. [l 3Toro, mpaBma, s HCIOIB3YIO
nporpammy EDA, u4to MHOro mporie, 4eM pucOBaTb cXeMy Ha Oymare, a 3areMm
CKaHUPOBATh €e.

}_

22k & 22k o 2.2k
0.01u R3 R1 R2 v

2.2k

2.2 R4 Switch1

22K RS -
RG&

R7
2.2k

Switch2

Puc. 2.1. Cxema npoBeneHHs NPSMOI TPOBEPKH PadOTHI CHETUNKA
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Temeps o mporpamme Piklab. K coxanenuto, xorma s B KHATE 00 «YMHOM JOME»
OIKUCHIBaJ paboTy ¢ MUKPOKOHTPOJIIIEPOM, 51 HE HaIIeN 3TOW HMpOrpaMMbl, XOTs, C JIPyroi
cTopoHHl, nporpamma MPLAB BenukosenHa, 1 HIUEro IIOX0ro o Hel cka3aTh HE MOTY.
s pabotsr ¢ mporpammoii Piklab, ocobeHHO mpyu HCIIOTB30BaHUN KOMITHIIATOPA SI3BIKA
Cu, notpedyroTcs IONOIHNUTEIbHBIC TakeThl. Ecm mporpaMmMa ycraHaBIMBaeTCs
CTaHAAPTHBIM CHOCOOOM, TO MAKeTHl gputils 1 gpsim, ckopee BCEro yCTaHOBSATCS MO
3aBUCHMOCTSIM. Tak ycTaHOBHIIach Iporpamma B MoeM nuctpudyTtuse Fedora Core 6.
Bropoit quctpubytus Ubuntu He npeaioxuwi HU4ero, Ho ecTh naket s Debian, u B aTom
ciTy4ae IPUXOJUTCS JOIOIHUTEIBHO YCTaHABINBATh YTHIUTHL, XOTS 3TOT MPOLIECC
MPOXOAUT OBICTPO ¥ Oe300JIe3HEHHO. B 4acTHOCTH TPeOYIOTCS AKEThI IS IpapHueCKOn
o6osouku KDE. ITaker gputils HeoOxoaum [uist mporpaMMUpoBaHus Ha accemOiepe, gpsim
JUTS OTJIAKU IporpaMmsl. [liist paboTsl ¢ s1361K0M CH MOKHO BOCIIOJIB30BATHCS
OeCIuIaTHBIM KOMITHJISITOPOM picc-lite, KOTOPBI MOKHO HATH Ha caiite www.htsoft.com.
A ucnonp3yro Bepcuro pice-lite 9.50PL2. Kommuisarop 3HaKOM MHE 110 padoTe ¢
nporpammoit MPLAB mox Windows.

CxeMy nporpammaTopa s BeIOpai rmoj HazsanueM JDM picprogrammer. C nporpamMmoit
paboTaroT M Ipyrue MporpaMMmaTopbl, XOTS 5 MPOBEPSII MOMHUMO CaMOAEIBHOTO TOJIBKO
ONIMH, KYyNJICHHBIH npu paboTe Han mpeaplayieil kHuroil. UtoObl HE OTCHUIATH Bac Ha
MOUCKK CXeMbl B IHTEpHET, WJIM K CBOMM IPEKHUM KHHIaM, sI TpPUBELY CXEMY
IporpamMMaTopa B OpUrHHaAIBHOM BHIE. [Ipu cOopke 3TOro mporpamMmaTopa s 0OHapyKui,
9TO 3a0BUT KYIIUTh CTaOMIUTPOH Ha 8.2 B, Torma xak crabmmuTpoHoB Ha 5.1 B xymmn B
n3opiTke. Ilo 3TOH mnpuumHE s K HMeBIIEMYCs CTaOWJIMTPOHY IOCIEIOBATENIbEHO
MOJKJIIOYMIT JBA CBETOAMOAA (M3 pacdera, 4TO IPH HPSMOM BKIIOUCHUH OHU OyIyT BECTH
ce0si, KaKk CTAaOWJIMTPOH C HampsbkeHHeM cradbwimsanuu okono 3 B). Takoil BapuaHT
cpaboTai, W OKa3aloCch, YTO HMMETb CBETOAMOJBI B J3TOW LEMM Ja)ke IOJIE3HO — IpH
o0pallleHHH K porpaMMaropy OHH CBETSTCS, U BUIIHO, YTO [IPOrpaMMaTop paboTaeT.
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RS232 outputs are current limited - protects PIC if inserted wrong.
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Puc. 2.2. Cxema mporpammaropa i paboTsl ¢ mporpammoit piklab
Ha cxeme nepenenanHblii cTrabMIMTpoH — 310 D6.
Ceifgac st M3BJIEKY MIPOTPAMMAaTOP M3 CBOCH OOJIBIION «XJIaMEXKH», U MOIKIIOUY €To K
nepsomy COM-mopTy...
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Puc. 2.3 Buemnuii Bua nporpaMMaTopa

OTO BTOPOH caMOIENBHBIN POrpaMMaTop, MepBhIid pabortan ¢ nporpammoii PonyProg,
B 000MX Cilyyasx OBbLIM PEKOMEHJALMH C/eNaTh Kalelb, COSANHSIONMN IPOrpaMmmaTop ¢
KOMIIBIOTEPOM MaKCHMaJIbHO KOPOTKUM, HO Y MEHSI OH ITOJIyJaJICsl HE KOpode MeTpa, HHade
CIIMIIKOM HeyJnoOHO paboraTb. OCOOBIX NpETeH3Wi K NporpaMMaTopamM y MeHs He

MOSIBHJIOCH, HO, BO3MOXHO, JUTMHHBIA KaOelb ¥ BPeeH LI «3I0POBbs» IPporpaMMaropa.
Wrak, mepssiit 3amyck nporpaMmsr Piklab.

66
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> PHIAD el
File Edit View Project Build Programmer Debugger Tools Settings Help

BEaa G vevee s =

5%

8 Project Manager | @ Wal ¢ E

(%3

& <no project>
© Device
16F871
& Registers
Sources

£ Compile Log | ¥ Program Log ‘ (3 Breakpoints | @ Konsale

vladimreviadi:~% [ =

Direct Programmer (Parallel Port) ~ GPUtils ~

Puc. 2.4. TlepBsiii 3ammyck nporpammsl Piklab

Bremne cpena nporpaMMHUpOBaHUsl MUKPOKOHTPOJUIEPA, KaK Bbl MOXKETE CYAUTh, OUEHb
MoXOoXkKa M Ha cpeny mnporpammupoBanust Gambas, ¥ Ha cpexy NpOrpaMMHUPOBAHHMS
KDevelop, ecnmu BBl 3HaeTe Takyloo. UTO HE YIOWBHTEIBHO, MOCKOIBKY ATH HPOTPAMMBI
CO3J1aHbI ISl pabOTHI ¢ OJHOM orneparMoHHOl crucTteMoi. CiieBa OKHO MEHE/Kepa MPOEeKTa,
LEHTPAIbHOE MECTO 3aHMMAET BCTPOEHHBI PEeNaKTOp MPOTrpaMMHUpPOBAHHUSA, a B HIDKHEH
YacTH PacIojoKeHbl OKHA COOOILEHUH, BKIIIOYasi OKHO /sl pabOThl ¢ TOYKaMH OCTaHOBA U
KOHCOJIbI0. Ha pHCyHKEe OKHO KOHCOJIM OTKPBITO, YTOOBI B 3TOM OKHE MOXXHO OBIJIO BBECTH
TM00YI0 KOMaH/Y.

Hauny ¢ ocHoBHOro MeHio mporpammbl. Kpome oOBIMHBIX Uil JIFOOOH IPOTpPaMMBI
TaKUX pa3feNoB MEHI0, Kak pasmen paboTel ¢ (aitlamu, KpoMe OOBIYHBIX Ppa3/eioB,
XapaKTEPHBIX JUIS JTI000H Cpebl MPOrpaMMUPOBAHNS, CBA3aHHBIX C OTIAJKON MPOTrPaMMBl,
€CTb ¥ CIeUU(PHUIECKUIT pa3/ieln, OTHOCSIIUICS K paboTe ¢ MporpaMmMaTopoMm.

File Edit View Bookmarks Project Build Programmer Debugger Tools Settings Help

Puc. 2.5. OcnoBHOe MeHIo mporpammsl Piklab
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XoTs mepBBIM B CITHCKE paszienoB MeHto ctout File, oTHocsmmiics k pabote ¢ daiinamu,
1 3aliy B pa3zen Settings, pa3aen yCTaHOBOK IPOTrPaMMBbl.

Toolbars »
Hide sStatushar
Configure Shortcuts...

“4, Configure Toolbars...
£y Configure Toolchains...

2 Configure Piklab...

Puc. 2.6. [Tonmenro pa3aena Settings

U Gonee Bcero MeHs oKa MHTEPECYET YCTaHOBKa nporpammaropa. [lo npuurHe uero s

3axoxy B paszaen Configure Piklab..., 9TOOBI OTKPBITh YCTAHOBKH, OTHOCSIIIMECS UMEHHO K
POrpaMmaTopy.
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% Programmer Selection

General Programmer in use: H
' 0 Bort selection | yspesiie |
@ Serial Connection: Ok
&
Programmer Options @) FerEl :B

Your computer might not have any parallel port or

s the /dev/parportX device has not been created.
Standalone File Use "mknod /dev/parport0 ¢ 99 0" to create it
and "chmod a+rw /dev/parport0” to make it RwW enabled.

Programmer Selection

See Piklab homepage for help.

Puc. 2.7. InanoroBoe OKHO yCTaHOBOK IpOTpaMMaTopa

ITocne BBIOOpa mocnenoBarensHoro mopra COMI (ttySO mms Linux) m THna
nporpammatopa Direct Programmer s cpasy BuXy, 4To psgoMm ¢ Haxnuckio Connection:
nosBisierca OK, To ecTh mOpT oOHapykeH. A cleoM 3a BBIOOPOM TUIla KOHTpoJUIepa B
okHe MeHemkepa mpoekTta (Progect Manager) s MOry MpOdYHTaTh COAEPKHMOE
MHKpPOKOHTpOJIIEpPA, KOTOPBIM OCTajicsi B IAHENBKH CO BPEMEH IPEIBIAYIINX
SKCIIEPUMEHTOB. [[J1s1 3TOro MOXHO 3alTH B pa3lie’d OCHOBHOTO MEHI0 Programmer, Ha
BCsAKHU ciydait BbIOpaTh myHKT Connect, MpoBepHTh, YTOOB Ha MAHENH COCTOSHUS
oroOpaxkasicsi npaBuiIbHEINA BbIOOp Direct Programmer (Serial Port), 1 MokHO npounTarh
COJICP’)KUMOE MHUKPOKOHTPOJIIIEPA.

Y CrOKOEHHBIH 3TUMHU YJa4HBIMHU NPO0aMH, s COOMPArOCh IJIABHO MEPEHTH K pacckasy
00 OCHOBHOM MEHIO TIPOrpaMMBl M  COOTBETCTBYIOUIMX  KJIABUII ~ OCHOBHOTO
MHCTPYMEHTAJIBHOTO MeHI0. HO MHE NpUXOOWT B TOJOBY NPOBEPUTH MPOIECC OTIAAKU
nporpamMmMsbl. be3 noctaTodHo ymoOHOH OTiaaKi paboTaTh ¢ MPOrpaMMoil OyJIEeT CIUIIKOM
TpyznHO. S 3Haf0, YTO MU OTJIAJKH HCIONB3yeTcs gpsim, HO KaK 3TO OCYLIECTBHTH B
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nporpamme piklab? ®aiin momomy, KOTOPBIA s IBITalOCh OTKPHITH, MOKA3bIBACT, YTO
JIOKYMEHTAI|s] OTCYTCTBYeT. B MIHTEepHETe Ha CTpaHUIIe MPOEKTa €CTh KPaTKOE BBEIACHUE B
paboTy ¢ mnporpamMmoii (s uily paboTty B rpaduyeckoM NPUIIOKEHUH), OIUCAHHE,
KacaroIieecs! 3TOi 4YaCTH BBITJISIIUT BECbMa KPATKHUM:

After your successful compilation (as you can see in the Compile Log) you only have to
press the button connect to "virtually connect"” the programmer Gpsim, to be able to start
the simulation of your program. Just press the blue button with the "play" symbol, to start.
After this, the Program Log shows some information output from gpsim.

Yto 03HaYaeT, MPUMEPHO, CIICIYIOIIEe:

IHocne ycnewnou komnunsyuu npozpammsl (kak moocHo eudems 6 Compile Log) vl
OOMICHbL  MONLKO  HANCAMb  KIABUULY CORReEct Olsl «BUPMYATbHO20 HNOOKIIOUEHUS ) K
npoepammamopy Gpsim, umoOvl uMemb BO3MOJNCHOCMb HAYAMb CUMYIAYUIO Bauiel
npoepammul. JJoCmamouHo HAdICamob CUHIOI KIABUULY C CUMBOIOM «HPOUSPAMbY, UMOObL
Hauamov cumynayuio. Ilocne smoeo  Program Log nokascem HeKOMOPYIO bIXOOHYIO
unghopmayuio om gpsim.

51 MOBTOPSIO 3TH JIEHCTBHS BHAUaJE IOCIE TPaHCIAMU nporpamMel Ha Cu (s Bcerza
JUTSL TIPOBEPKH HCIIONB3YIO TIPOCTYIO M YIOOHYIO MPOTpamMMy, KOTOPYIO HEKOT/a Hamien B
HnrepHeTe, U yKe, K COKAICHAIO, He TIOMHIO aBTOpa). B okHe Program Log mosBisercs
COOOIIEHHE:

Connected.

Setting up debugging session.
Ready to start debugging.
Running...

U 3T0 Bce, 4TO s BIKY. DTOT K€ pe3yNbTaT M IIPU TPAHCISIUUHM acceMOJICpHOM
IporpamMMbl. DTOT pe3ylbTaT JaloT 00a JUCTpUOyTHBa, YCTAHOBJIEHHBIE HAa MOEM
KoMItbloTepe. Sl IpepbiBai0 padOTy Ha HECKOJBKO IHEH, IMOHUMAas, 4TO €CJIM KaKHM-TO
00pa3oM HE PelIUTh 3Ty MpodJieMy, TO CIIELyeT OCTAaHOBUTHCS Ha 3TOM MeECTe M YECTHO
ckazarb cebe: «CTpowin Mbl CTPOMWJIM, W, HakoHel, rnoctpown!». KHura HeoxumaHHBIM
00pa3oM 3aBepIeHa, 100aBUTh HEUero.

MO>KHO MONIBITATHCS CBA3ATHCSA C ABTOPaMU IIPOEKTa, HO OHU MOTYT OBITh JINOO 3aHATHL,
b0 MOTYT OXJIaJIeTh K paboTe Hal MPOeKTOM. B Jr000M citydae OTBETa OT HHX MOXHO
JKIATh JOJITO W HE JOXKAATHCS. ACCeMOJICpHBIH BapHAHT BBIMISIUT HECKOJIBKO JIydIle B
9TOM IUIaHE — NPU TPAHCIIMKM OH JaeT ¢aiiln ¢ pacmmpeHueM .cod, KOTOPBIH MOKHO
3arpy3uTh B gpsim, KOTOpBIH, B CBOIO O4epellb, 3allycKaeTcs y MeHs u3 TepmuHana. Ho
elBa JM BaM 3aXO4yercs cpa3y HadaTh pabdoTy C MHKPOKOHTPOJUICPOM, HCIOJIB3Ys
acceM0iep. DTO BO3MOXKHO TOJIBKO B TOM ClIydae, €CiId Bac HHTepecyeT UMEHHO paboTa Ha



B.H. lN'onmono6os Urpa B nporpammupoBanue 71

accembiepe. J{ist ocTanbHBIX YI00HEE UCIIONB30BATh OOJIEE JIETKOE CO3/IaHue TPOrpaMM Ha
SI3BIKE BBICOKOT'O YPOBHsA. Bena ske B TOM, 4TO KOMIIMJIATOP HE AaeT takoro daiina. Crom
pabora!
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BoaBpalieHue

3a 3T0 BpeMmsl s elle pa3 NepeunTai JOKyMEeHTAlHIo, epedpail BapuaHThl, TBEPAO PELINI,
410 OpoCcar 3Ty KHUTY, TOTOM PEUIMI elle pa3 NonpoOOoBaTh Kak-TO OOOWTH MpoOiIeMy.
OpuH M3 BO3MOXKHBIX BapUAHTOB 3aKJIIOYAETCS. B TOM, YTOOBI UCIIOJIb30BATh MOJIY4YEHHBIN
mocye TpaHCIAnuH hex-(aiii st Tn3acceMOIMpOoBaHs, a TIOCICAHNHN (aiil ¢ mporpamMmMoit
Ha acceMOJiepe MOBTOPHO TPAHCIMPOBATH, YTOOBI MONYIUTH .cod (aiiin, HeOOXOAUMBINA [T
3arpy3Kd B CHMYJIATOP paOOTHl MHKPOKOHTpoiutepa gpsim. Co3Haroch YeCTHO, UTO s IaXe
mBITANICA YCTaHOBUTH mporpammy MPLAB mon Wine (3mymsitop padotst Windows). Ho
paboTana TONbKO OYeHb paHHsA Bepcust ant Widows 95, ¢ koTopoil mpoOieM MOrIo
oKazaTbCs He MeHblle, ecnu He Ooubine. [locmexnsisi Bepcuss MPLAB paGorars He
3axotena. YToObl YeCTHO CKa3aTh, UTO s IepenpoboBai Bce, 51 Jake MOCTaBUII TPOTrpaMMy
VirtualBox — BenukojenHo paboTarollyl0 BUPTyalbHYI0 MamuHy i Linux, B KOTOpoi
MOJKHO YCTaHOBHTH M3 i1s0-00pa3a Ha CBOEM KOMITBIOTEpE Ipyroil auctpuOyTis Linux mim
Windows. B weii s ycranoBmI mocnenHioro Bepcuto MPLAB, rae monpo6oBain ycTaHOBUTh
noceiHIo0 Bepenio Tpanciaropa ¢upmsl HI-TECH, o0HapyXuB, 4TO 3TOT TpaHCIATOP HE
BXOJUT B ITI€peUeHb, YCTAHABINBAEMBIX 110 YMOIYAHHUIO, XOTS HECKOJBKO JIET Has3aJ] 3TO
Obuto He Tak. Sl BCHOMHMIJI, YTO HECKOJIBKO JIET Hasaj, MbITasick paborarh ¢
MHUKpPOKOHTpoJUIepoM B Linux s, moxoxe, okasajcs B CXOJHOH CHTyalluu, HpoOOBal
YCTaHOBHTH APYTON KOMIWIATOP, HO Oe3ycremHo, u crai paborats B MPLAB. Ho ¢ Tex
[IOP MOTJIO U3MEHHUTHCSI MHOTO€.

ITo ymomyanmio Ha MoeM KoMImbioTepe 3arpyxkaercs auctpuoytus Fedora Core 6. Tam
sL ¥ HayaJl IMTOUCK JIPYTOoro KOMITWIATOpa i paboTsl ¢ mporpammoii Piklab. Ha nomamrmeit
CTpaHHUIIE NMPOEKTa B pasJiefic JOKYMEHTAalUH sI ObICTpPO OOHApYXWJI KpaTKoe OIMCaHHe
HacTpoek sdcc — KoMIusATOpa, ucmoiszyeMoro ¢ Piklab. Bo3aMoXHOCTE yCTaHOBHTBH 3TOT
kommmuisiTop B Fedora ecTp, s ero ckaunBaro, ycTaHaBJIMBal0, HO HE MOTy HacTpouTb. Ero
He oOHapy»xwuBaet nporpamma Piklab.

ITopoto s1 ObiBato ympsiM 0e3 Mepsl. Buawmo, 3TO yNpsMCTBO 3acCTaBIsCT MEHS
mepe3arpy3uTh KOMIBIOTEp, 4YTOObI BOWTH B aucTpuOytuB Ubuntu, HmOCTpOCHHBIA Ha
ocHoBe Debian. B sTom muctpnOyTrBe s MOBTOPSIIO YCTAaHOBKY KOMITHIIATOpa Sdcc, W OH
BEJIMKOJICTTHO OOHapyxwuBaercss mporpammoii Piklab. Mamo Ttoro, oH paboraer, ecTh
BO3MOXKHOCTH paboTaTh ¢ MEUKpoKoHTpoiutepoM PIC16F628A, To ecTh ¢ MOIHON MaMATHIO
KOHTpoJutepa. M camoe TiaBHOE, OH NpH TpaHCIALMH AaeT cod-aiin, KoTopelii MOXHO
3arpy3uTh B CUMYJIATOP gpsim.

ITopoto s ObiBato ympsiM 0e3 Mepbl. Buanmo, 3TO ynpsIMCTBO 3acTaBisieT MEHs
repe3arpy3uTh KOMITBIOTEP, BO3BPAIIAsICh K OCHOBHOM MOEH OMEpalmoHHOM crucTeMe Linux
B auctpubytuse Fedora Core 6 (eciu 3TUM JIETOM HE CMEHIO ero JIM00 Ha NPUBBIYHBIN MHE
ASPLinux, nmubo Ha Fedora 7). S 3arpyxar0 HCXOAHBIH TEKCT KOMITHISATOPA, YTOOBI
UCTIONIB30BaTh IITATHBIM PEKUM (B MOEM IMOHUMAHUH) CO3/JaHUS IPOTPaMMBbI M3 HCXOTHBIX
KOJIOB. DTO HE CIIMIIKOM CIIOKHO, XOTSI MOKET 3aHMMaTh JIOCTATOYHO MHOTO BPEMEHH,
ecny mporpamma Oosbinast U cinoxHas. [Ipoumexypa Juis MeHS CBOIUTCS K TOMY, YTOOBI
3alyCTUTh TepMHUHAN (3TO OOJbIE, HO AHAJTOTMYHO KOMaHIHOH crpoke B Windows). B
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TepMmuHane komangoi cd /home/vladimir/Desktop/sdce/ nepeiitu B mamnky, rie HaXoAsTCS
MCXOJIHbIE TEKCThI. DTa MalKa JISOKUT Yy MeHs Ha pabodem ctone. Jlanbiie oObrdHas 1St
Linux xomanna ./configure u cienom make. Cinenom, He 3HauuT, cpa3y. B atom mecre,
mocie KOoMaHAsl make TpaHCIAIMA HCXOOHOTO TEKcTa mpekpamaercs. Hackompko s
MOHMMAI0 HYXXEH IOIOJIHUTENBHO MakeT yacc. Takoro makera mporpamMMa yCTaHOBKH HE
obnapyxuBaer. Ho ects maker byace. YcranaBiauBaio ero, BHOBb 3aIlyCKar0 TPAHCISIIHIO
KOMaH1oW make, TpaHCIAIMS TPOJOIDKAETCS W YCIEIIHO 3aBepuaetcs. Temneps,
MIOCKOJIbKY Y MEHs He paboTaeT koMaHa sudo, OrsTh MPUXOIUTCS HCKAaTh 00XOIHBIE ITyTH.
O6oiiti podiemy, BIpodeM, He CI0XKHO. BMecTo koMaH b sudo HCONIB3YI0 KOMaHAY su,
U Tocje BBoJA mapois Jaro komaHny make install, kak u nmonoxeno. Kak u momosxeHo,
«OTTAapaxTeB» MUHYT IMATHAAUATb, TPaHCIALIWUA YCICHIHO 3aBCpIIACTCA. " TCHEPb
nporpamma Piklab o6HapyxmBaetr kommmsTop sdec. 1 oH paboTaer Tak e yAadHo, Kak U
B Ubuntu.

Koneuno, MeHs oropuaer, 4TOo CHMYJIATOP HE 3alyCKaeTCs, Kak s OXHAAL, W3
IporpaMMbl  pabOTBI C TEKCTOM, YTO-TO SI HE JOMOHMMAI0 B 3TOM, BHAWMO, HO JUIS
peaspHON pabOTHI TAKOW BapHaHT Jaxke ynoOHee — paboTaTh Ha OJJHOM paboyeM CTole BCe
PaBHO HE IIOJYUYHTCS, a TaK MOXKHO Pa3JIOKHUTBHCA CO BCEMH yJ00CTBAaMM Ha JIBYX paboumx
cronax. Ectp emie oqna HeOoubluasi aetanb, Kacaromascs auctpuOytuBoB. B Fedora ne
paboTaeT MexaHH3M J00aBJICHUS MOYJICH, KOTOPBIi padoTaer B Ubuntu, HO 3TO perraercs
nmobaBieHHeM makera gpsim-devel ¢ MOMOIIBIO TPOTPaMMBI YCTaHOBKM W yAAICHUS
MPUIIOKEHUMN.

Most ommOKka, TO 4TO S HE MOJATrOTOBWICA B JOIDKHOM Mepe K padoTe, HECKOJIBKO
BBIOMJIA MEHS M3 KOJIEH, HO Teleph €CTh BCE HEOOXOAMMOE ISl MPOJOJDKEHMST PaOOTHI:
pOrpamMMaTop, KOMIIWIATOP, CUMYJIITOp. HuuTo He Memaer npoioiDKUTh IIOBECTBOBAHHE
0 Ha3HAa4YeHHH pa3ziesoB MeHIo nporpammel Piklab.

[TepBBlii MyHKT OCHOBHOrO MeHIO NpuBblueH. OH OTHOCcHTCS K pabote ¢ (aitnamu
npoekrta. Ho B JaHHOM ciyyae B CHIy TOTO, YTO IPOEKT MMEET JIBE COCTaBIISIOIIUE,
IPOTrpaMMHYI0 M (PU3MYECKyl0 B BHJE 3arpy3Kd OTKOMIIMPOBAaHHOrO (aita B
MpOrpaMMaTop, €CIM OTKPBITh pa3lel, TO MOXHO OOHApyXWUThb HEKOTOPOE OTIMYHE
IpeAaraeMblX JAEHCTBMM OT OOBIYHBIX JUIS MEHS — IIOJNb30BaTeNlsi TEKCTOBOTO U
rpau9IecKuX pPEeAaKTOPOB, PEIKOr0 TOCTS Cpel NMPOrpaMMHPOBAHMS M CO3MaHHS web-
CailiToB.
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I New Source File... Ctri+N

New hex File...

= Open...
= Open Recent

[Q save
Save As...
Save All
&Y Reload
& Print...
Export as HTML...

€3 Close

Close All

g Quit

Ctrl+0

Ctrl+5

F5

Ctrl+P

Ctrl+w

ctrl+Q

Puc. 2.8. TTonmento pa3nena File ocHOBHOTO MeHIO

74

[MepBbiit mynkr monmento New Source File... mompasymeBaer co3gaHue HOBOTO
nucxonHoro dainma mporpaMmbl. OOHAKO Jydile CO3JaTh HOBBIM MPOeKT. Cremxyroniuii
nyHkt New hex File... mompa3ymeBaeT co3gaHHe HOBOTO TOTOBOTO IS 3arpy3Kd B
MHUKpOKOHTpoiutep (aitna komoB. OrTo eme pano. Jlamee cienyloT IBa IyHKTA MEHIO,
MO3BOJIIOIINX OTKPBITh (halil M OTKPBHITh HEIAaBHO HCIIONB30BaHHBIA (aitn. 3atem Tpm
IIyHKTa COXpaHeHMs (aiiioB, NPAKTHYECKH HE OTIMYAIOLIMXCS OT aHAIOTHYHBIX B JFO00M
npwitoxkennu. Uro o3Hayaer Reload s moka He 3Haro, a OcTagbHbIC yHKTHl MEHIO — BBIBOJL
Ha mneuarb, dkcropT B Buine HTML, 3akpeiBanue (aillioB U BBIXOA U3 NPOTPaMMBI, —

TOBOPST CaMH 3a ceOsl.

Crenyroluii pa3ien KacaeTcsi BO3MOXKHOCTEH pabOThl B PEAaKTOPE TEKCTa MPOTrPaMMBL.
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“ Undo Ctri+Z

9

5

g Paste Ctri+V
Select All ctri+A
Block Selection Mode Ctrl+Shift+B
Overwrite Mode Insert

[&] Eind... Ctrl+F

B Find Next F3

43 Find Previous Shift+F3
Replace... Ctri+R
Go to Line... Ctri+G

Puc. 2.9. [Toamento paznena Edit ocHoBHOro MeHto nporpammel piklab

B03MOXXHOCTH 3TH COOTBETCTBYIOT BO3MOXKHOCTSIM JIFOOOTO ITOCTATOYHO MOIIHOTO
TEKCTOBOTO pElaKTopa, BKIOYas OTMEHy mnocienHed omepanuu Undo, moBTOp
orMeHeHHoro nelictBusi Redo, Belpe3danne texcra Cut, xonmpoBanus Copy M BCTaBKH
Paste. HeGounbmoe otiauune — konuposanue B ¢popmate HTML (Copy as HTML). Mento
YYBCTBUTCJIBHO K oOne€panusiM C TEKCTOM. HaHpI/IMep, IIOKa BbI HE€ BBIJACIIUTEC CJIOBO HIIU
(parMeHT TekcTa, Olepanyl KONMPOBAHUS M BBIPE3aHMSI TEKCTa He OYIyT aKTHBHUPOBAHEI.
Ot0 ymobHO, ecnM yd4ecTb, YTO B TIpolecce pa3pabOTKH TPHXOTUTCS MHOTOKPAaTHO
MIPOJACTBIBATh OJHU W T€ )K€ OINEepaIiu, OBICTPO IMEeNKas MO Pa3HBIM pas[eliaM MEHIO, U
MBIIIIKA HE BCET/Ia TIOCIIEBACT 3a BalllUMU MEBICISIMH, OTYEro, IIEIKHYB 10 OJHOMY W3
paszesioB (Kak BbI MOJIArain), Bbl B JEHCTBUTEIBLHOCTH IIENKAETE IO JPYroMy, KOTODPBIH
pacrojoXeH 4yTh BBINIE WIM HIKE. B 1MOm00HOM cHTyanmu, 4eM MEHbIIE aKTUBHBIX
pasieoB, TeM Jy4le.

KoH¢urypauuio penakropa MOXHO H3MeHATh. lIpu mosiBieHHM Qaiiia ¢ TEKCTOM
MIpoTpaMMEI TOIMEHIO pa3zaena Settings momonHsercs myHkrom Configure Editor...

Paznmen BeImeneHus kpome OOBIYHOTO BBIIENEHHS Bcero Tekcra Select All, m cHATHS
BeIeneHus Deselect, mmeer pexxuM BeieneHus 0ioka tekcta Block Selection Mode. Uem
9TO ynoOHO? S TOBOPWII, UTO M3-32 OTCYTCTBUS (aiffia I 3arpy3KH B CUMYILITOpP gpsim
kommunsitop HI-TECH 3acraBun  MeHs 3agymarbcs O IOBTOPHOM — TpaHCIALUU
accemOiepHoro koma. Ho Juis mosmydeHus accemOniepHOro konxa u3 (aiiyna JIMCTHHTa,
HarpuMmep, yIOoOHO NPUMEHUTh TAaKOH pPEXHUM, Kak BbljeleHHE OJoKa TeKcTa, WHade
NpUAETCS BPYYHYIO YAAJIsITh MHOTO IIOJIE3HOTO B OOIIEM Cily4ae, HO HEHYXHOIO B
KOHKPETHOW CUTYaLlUu.
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= probl - /homejvladimir/he_4/piclab_probl/probl.cof - Piklab DEX
File Edit View Bookmarks Project Build Programmer Debugger Tools Settings Help w R g ra

9]
=)

BrldUdas 9B EA] HEO FiLaP@d e 7

w‘ .| [@pwblc | pproblasm | & probl.cof
= 152: ; 2 exit points -
& probl 153: ;,  .line. 6: "probl.c".  CMCON = 0x07: 14 Komr
N 0005  0x3007 0 154: . MOVLW,  BxB7
o [Eeias 0006  0x1283 155: . BCF. STATUS,5
16F628A 0607 Bx1363 156: . BCF. STATUS, 6
& Registers 0008 OXBOOF 157: . MOVWF, _CMCON
= Linker Seript 158: ;. .line.  7: "probl.c". TRISA = OXFE; //RAO BuixoR
2 16%628a.Ikr (default) 0009  Ox30FE 159: . MOVLW, Oxfe
& Sources 000A  0x1683 160: . BSF. STATUS,5
000B  0x0085 161: . MOVWF, _TRISA
@prebl.c 162: ;. .line. 8; "probl.c". TRISB = OXFF;. . //8ce RB Ha &
© Generated 000C  Ox30FF 163: . MovLW, Bxff
& probl.asm 000D 0x0086 164: . MOUWF. _TRISB
FHex File 165: ;. -line, 9; "probl.c" bitclr(PORTA,0);. . //RAE
B T 000E  0x1283 166: . BCF, STATUS,5
BOOF  0x1005 167: . BCF. _PORTA, @
& Included 168: ;. .line. 10: "probl.c". bitclr(PORTA,1):
2 pl6f628a.inc 0010 9%1085 169: , BCF, _PORTA, 1
170: ;. .line. 11; "probl.c". bitclr(PORTA,2);
0011  0x1105 171: . BCF. _PORTA, 2
172: 00114 DS_
173: ;. .line, 13; "probl.c". for (k=0:; k<45000; k++); 7/7"nyq
0012 0x30C8 174: . MOVLW, Oxcg
0013 0x1283 175: . BANKSEL. rox2e
0014  0x1703
0015  0x00A0 176: . MOWWF,  rox2e
0016  Ox30AF 177: . MOVLW, Bxaf
0017  0x00A1 178: . MOWWF.  rox21
179: _00188_DS_ =
CLERED Av3IAEE masl Avff 180 - MO W Avff 3
El r
X
] Compile Log | §# Program Log () Breakpoints = (@ Konsole
" X
Parsing COFF file: jhomevladimirfhe_afpiclab_problfprobl.cof B
COFF format: 0x1234 =
COFF optionnal header format: 0x5678 -
4 ac
[H Line: 180 Col: 37 RfD" GPSIm (4MHz) ~ H small Device C Compiler +

Puc. 2.10. Pexxum BeIIEeneHHs O0J10Ka TeKcTa B penakrope piklab

BerlienuB B GJ10Ke TEKCTa TOJIBKO MPOTpaMMy, HalMCAHHYIO Ha acceMOepe, BBl MOXKETe
BCTaBUTH €€ B HOBBHIM (haili1, mepeHocst Hy>KHbIH (parMeHT 3a oxHo nelicrBue. CoBceM He
JIMIIHSAS BO3MOXHOCTb.

Jlanee B mOAMEHIO clelyeT M3MEHEHHE peKMMa BBOJAa TEKCTa: BCTaBKa-3aMeEIICHUE.
3arem ¢ynkuun noucka Find u 3amemienus tekcra Replace. Bbl, kak MHe Kaxercs, He pa3
HOJIB30BAIINCh 3THMH (QYHKIMAMHU IpU paboTe B TEKCTOBOM IIPOLECCOPE, TAaK YTO HUYETO
HOBOTO s BaM HE CcKaxy. ! 3aBepmiaeT MOAMEHIO pelakTHpOBaHUSA (QYHKIHS Iepexona K
Homepy crpokH, Go to Line... IIpum oTiagke mporpamMMbl 3TO MOXKET OKa3aThCsl OYCHb
noJjie3HbIM. 3aleras BIHepel XOdy CKa3aTh, 4YTO PEIAKTOpP IO3BOJISICT BKJIIOYHUTH
oroOpaxeHre HOMepoB CTpoK. CooOIIeHHsT P KOMIMJISIINAH, OTHOCSIIUECS K OIIMOKaM,
OOBIYHO COOTHOCSITCSI C HOMEPOM CTPOKH, M TepexoJ| M0 HOMEpy CTpOKH He Oyner
JIMIITHUM.

IMoameHto crienyromero pasaena ocHoBHoro MeHro Bua (View) oTHOcHTCS K BHIY
OTKPBIBAEMBIX OKOH PEAKTUPOBAHUS.
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< Back Alt+Left

[ 3

Switch to... Ctrl+/

Tool Views L4
Switch to Command Line F7

Schema 3
Dynamic Word Wrap F10

Show Static Word Wrap Marker

Show lcon Border F6

Show Line Numbers Fl11

Show Scrollbar Marks

Hide Folding Markers F9

Code Folding >

Puc. 2.11. Bux nogmenro View B pekuMe peiakTopa TeKCTa

Tak BBITJSITUT 3TO TOJIMEHIO, KOT/Ia BBl PElaKTHpPYyeTe TEKCT MPOrpaMMBbl, HO €ro
CoJIepyKaHe U3MEHHTCSI, €CIIM Y BaC OTKPHIT hex-(aii.

Komanner Back (Ha3zan) u Forward (Bmepen) oTHOCSTCS K HaBHranuu, Kak B JIIOOOM
obo3peBatene, Hampumep, web-Opaysepe. Korma pabortaciib ¢ MajleHBKUMH IIPOEKTaMU
JIOTIOJTHUTEIbHBIE  BO3MOXKHOCTH  PEAKO HCMONB3yroTcs. OOBIYHO — MpearovuTaeiib
00X0AUTECS HEOONBIIMM HaOOpOM XOpOIIO 3HAKOMBIX omepanuii. Ho maxe maieHbKHE
MIPOEKTHI UMEIOT CBOMCTBO «pa30yxaTb» Kak-TO camu no cebe. ThI M HE XOTEN 3TOTO, HO
OHO TIpoUCXOAuT. W TOrja €CTh CMBICI MPHCMOTPETHCS K PA3IMYHBIM BO3MOXHOCTSIM,
KOTOpBIE MPEAOCTaBIISIET TeOe MporpaMma. ITo ke 3aMeuaHne s TOTOB OTHECTH K pasaeiy
Switch to... nogmento View. Kaxnomy oTkpbiToMy (aifily cCOOTBETCTBYET 3aKiajKa, 4To
MO3BOJISIET OBICTPO MEPEKITIOYUTHCA C (aiiyia Ha ¢aiiin. DTy ke onepaluio Jerko cAeiarh B
OKHE MeHeKepa npoekta. Ho eciu Bbl 3anHTepecyeTech paboToi ¢ mporpamMmoii, padboToit
C MHKPOKOHTPOJUIEPAMH, BbI HE OCTAHOBUTECHh HA CO3JJAHUH TOJIBKO OJJMHOYHBIX MPOCKTOB,
BaM HaBEpHsKa 3axO04eTcs CO3/laBaTh YIOOHbIE, IPOBEPEHHbIE K  OTJIAXKEHHBIC
MPOTPaMMHBIC MOJYJIH, KOTOPHIC BEI OyJeTe BKIFOYATh B HOBBIC NMPOCKTHI Kak OOBCKTHEIC
Moaynu. Mx mMoxeT Habupatbcss MHOTo. [lepexo/ipl ¢ MOMOIIBIO 3aKITaf0K yxXe He OymyT
BBITJISIETH CTOJB YIOOHBIMH. [TonpobyiiTe nepexitoueHne ¢ IOMOIIBIO ATOH KOMaH/IbI.

Crenyromuii paszen IMOJMEHI0 MMEET CBOE€ COOCTBEHHOE ITOJMEHIO, IT03BOJISIOLIEE
0TOOpakaTh WIJIM BBIKJIIOYATh pPa3Hble OKHA IMPOEKTa. DTO OCOOEHHO IIOJIE3HO, KOTZAa
IICJIKas Mo KjIaBHUlIaM YIPaBJICHUA OTKPBITBIMM OKHAMM 3aKpbIBACllb OKHO IIO OIHI/I6Ke, u
HE 3Haellb, KaK OTKPHITh €ro BHOBb. A 3TO W OKHa MEHEMKepa MPOeKTa, W OKHO
HaOJII0ICHUSI, BHIBOJIA KOMITHJISILIUK U TIPOTPAMMHUPOBaHHsI KOHTPOJUIEPa, TOYEK OCTAaHOBA U
OKHO KOHCOJTH.

Crnemyromuii pa3aen OCHOBHOTO MEHIO ITO3BOJISIET BaM cenaTh 3akianku (Bookmarks)
WIN ynanuTh uX. TEeKCT mporpaMMbl OBICTPO CTAHOBHTCSI JOCTATOYHO JUTMHHBIM, YTOOBI
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«KpYYCHHE» KOJIECHKA MBIIIKH TEPECTAN0 JOCTABIATh BaM PaaocTh. [Iporie mocTaBUTH
3aKJIaKu U HepeXOI[I/ITI) K HUM HpI/I HeO6XOJlI/IMOCTI/I. MCHIO TOXE '-IyBCTBI/ITeJ'IBHO K BallIuM
I[eﬁCTBI/IHM. ECJ'II/I BbI HC AcCaJin 3aKJIalOK, TO yBI/I}II/ITe TOJBKO OJUH aKTHBHbIﬁ paszlen
nmogMmeno — Set Bookmark. Ho Bua moameHro HM3MEHHMTCS, KaK TOJBKO BBI CIAEIAIN
3aKIIaJIKY.

= Clear Bookmark Ctrl+B
Clear All Bookmarks

i-" TRISA = OxFE; SIRAD Boixo "

Puc. 2.12. Bug noameHro 3akiafiok B TEKCTE MIPOrPaMMBbI TIOCIIE CO3aHMsI 3aKIaIK1

Crnenyromuii pasgen MeHI0 Project HamoMuHaeTr MHE O HEOOXOAMMOCTH HEMHOTO
MOBOPYATh.

Camast pazymHass paboTa HaJ TPOEKTOM, 3TO IOJTAlHAs ero peanusanus. Hauas
paboTy, HEe CTOMT MBITATHCS HAMKCATH KOJ| Bceil mporpaMmbl. JIydie Hanucarh 4acTh KOJa,
OTPaHUYCHHYI0 paMKaMH pPa3yMHOH JOCTaTOYHOCTH, NMPOBEPHUTh U OTIAJUTH ITY YacTh.
[Tocne yero coxpaHHUTh MPOCKT, a 3aTE€M CO3JaTh HOBBIH MPOCKT, Ky/Ja MOXXHO BKIIFOUHTH
YK€ OTJIKEHHYIO 4acTh WM OTJIOKHTH 3TO 10 OoJjiee MOAXOJIIero ciydas. Muade, kak
9TO YaCTO MOJIYYAETCS Y MEHsI, TPOCKT, COACPIKAIIUI OIIMOKH, IIPH MOMBITKE UX YCTPAHHUTh
oboraiaercss MHO)KECTBOM HOBBIX, HE MCHEE YBIIEKATEIbHBIX OIIUOOK, U, B KOHIIE KOHIIOB,
IpeBpamaercs B MOJHOE coOpaHWe MOWX OMmMOOK W 3abmyxknaeHuil. BepHyTh ero k
MEepBOHAYAIILHOMY BH/Y, KOTOPBIH XOTs Obl Kak-TO paboTai, 3ajada, KOTopas MO Iiedy
TakoMy atiiery, kak Cu3ud, HO HE MHE.

Brixoa mpocToii — movaiie UCIoJIb30BaTh MEPBBIA MYHKT MOJMEHIO pasjaena Project —
New Project... [lamee B MOJMEHIO €CTh ITYHKTHI OTKPBIBAHHSI CYIIECTBYIOMIETO MPOCKTA
(Open Project...), 1 HegaBHO Hcmoab3oBaBmierocs mpoekra (Open Recent Project).

P New Project...

& Open Project...
Open Recent Project *

38 Project Options...
¥ Add Source File...
¥ ] Add Object File...
<

€3 Close Project

Puc. 2.13. ITogmento paznena Project

IlepemaxHyB dYepe3 OMUH W3 MYHKTOB, S XOYY 3aKOHYHTH 0030p 3TOTO MOJMEHIO,
ckazaB, uro Add Source File..., Add Object File... u Add Current File oTHOCsATCS K
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3allOJIHEHHMIO TIpoekTa (Qaimamu. IlepBbiM nmoGaBnsiercss (aitnm  MCXOTHOTO TeKcTa,
Hampumep, accemOiieproro win Cu, BTOPhIM 100aBiIsIeTcs: 00BEKTHBIH (aiii, a mocaeIH A
J00aBJIsIeT B MPOEKT TEKYIIUH (aKTHBHBIN) (aiiyl, KOTOPBIA BBl MOTJIM CO3JaTh C OMOIIBIO
mento File. Ilocneqanii MyHKT 3aKpbIBaeT MPOEKT, M €CIIM BBl HE COXPAHWIN €ro Iepen
9THUM, OTKPBIBAETCSI JUAIOT COXpaHEHMs (ainoB. TOT MyHKT MEHIO, O KOTOpOM s HE
YIOMSHYJ, @ UMEHHO, Project Options..., OTKpBIBaET ANAIOTOBOE OKHO YCTaHOBOK ITPOEKTA.

= Project Options - Piklab X

Description

Version 0.1
Device 16F628A v | [7
Toolchain: | Small Device C Compiler -

Compiler | Linker
Configuration: ' Automatic

Arguments: I-V -IS(SRCPATH) -c %I &

Include directories:

& &

S(SRCPATH)

Remove All

v

Custom options:

® Cancel

Puc. 2.15. JluanoroBoe 0KHO yCTaHOBOK IPOEKTa

3}.‘[605 MOXHO BBI6paTL Balll MHKPOKOHTPOJUICP, TPAHCIATOD A3bIKa, Z[OGaBI/ITI)
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onucanue npoekTa. ONuuM, OTHOCAIIMECS K TaKMM BO3MOXKHOCTSM, KaK apryMEHTHI WIIN
TIOJI30BATCIIbCKHUE OINIUH, CKOPEE MJIsA OIIBITHBIX pa3pa6OT‘II/IKOB, A JIMYHO, NPEATIOYUTAIO
UX HE Tporath 10 TeX I0p, NOKa He HAYHYy B MOJIHOW Mepe OCO3HABATh IMOCIIEACTBHS 3TOTO
9KCIIEPHMEHTA.

Crnenyromuii paszmen ocHOBHOro MeHI0 Build mo3Bonsier BaMm «IIOCTPOHTH» CBOM
NPOCSKT: CKOMIIMJIMPOBATh TOJNBKO OXMH (aili, oOpaboTaTh BeCh MPOSKT HIM OYHCTUTH
MPOCKT, €CIIM BBl MHOTOKPAaTHO (M OE3yCIENIHO) MBITAINCH TPAHCIMPOBATh HAIMCAHHBIH
Bamu koa. Ilociennuii myHKT StOp OTHOCHTCS, HACKOJBKO s MOHMMAl0, K OCTaHOBKE
npolrecca TpaHCIIUK Koaa. Ecium Teker koja 00JIbIIoi, ero TpaHCISIHsI MOXKET 3aHUMATh
JOCTAaTOYHO MHOT'O BPEMCHH, a ‘-ITO6BI HC XXOaThb 3aBEPUICHHA, KOrJa Bbl BCIIOMHHWJIA, YTO
co614pan1/10b 3aMCHUTH UMCHA IIEPEMEHHBIX, MOKHO OCTaAHOBUTH TPAHCIIALUIO.

Crienyromuii paszienn OCHOBHOTO MEHIO OTHOCUTCS K pabore ¢ mporpammaropoM. Ero
YCTaHOBKY MOXXHO BBIIIOJHHUTH B paszene Settings, a pabOTy OCYIIECTBUTH JMOO C
NOMOIIBI0 MEHIO, JTMOO HCHOJIb30BaTh KJIABHIIM OCHOBHOW MHCTPYMEHTAIBHOW MaHEIH.
[Tocne BBIOOpa IPOrpaMMaTopa MOIMEHIO BBITJISINUT CIICIYIOMIM 00pa3oM:

! Connect

@b

& Program F5
& Verify F6
¥ Read F7
& Erase

& Blank Check

Puc. 2.16. Bux noaMeH:o paboTHI ¢ IPOrpaMMaToOpOM

[lepBblif TyHKT — NOAKJIIOYEHHE MPOrPaMMATOpPa, MOCHE AKTUBH3ALHMU IOIKIFOYCHUS
Bo3MokHO  oTkiroueHne  (Disconnect). IIpomecc  mporpammupoBanmst — (Program)
oroOpaxkaeTcsi B HW)KHEH vacTd skpaHa mpoekra. Jlamee cnenyer mposepka (Verify),
yrenue (Read), ouncrka (Erase) u npoBepka ounctku. K 4yeMy oTHOCSITCS OCTalibHBEIE, HE
aKTHBHU3UPOBAaHHbIE IyHKThI MEHIO, s MOKa He pazo0paicsi, HO, BO3MOXXHO, OHH
npeiHa3HaYeHbI IS AaTbHEHINEero pacIMPEHNUs TPOEKTa.

C nmporpaMMupoOBaHHEM MHKPOKOHTPOJUIEpa Y MEHS eCTb HeOOoJbIlas «3aMOpOYKay.
[lepen mporpaMMupoBaHHEM S HE MOTY 3a7aTh CI0BO KoH(purypamuu (mo agpecy 2007).
YT0O0BI 33/1aTh €ro, MHE HPUXOIUTCS MPOYHUTHIBATH 3alPOrPAMMUPOBAHHYI0 MHKPOCXEMY,
HOCIIe Yero s MOTy BOHcaTh HeoOxomumoe MHe 3HaueHue (3F18), xoropoe BHINISIUT
tenepb kak 2118, u 3anucare ero. He camas crnoxnas omnepanus. Ho mouemy-t1o 510 HE
MIOJTy4aeTcs caeNaTh cpasy.



B.H. T'osono6oB Hrpa B nporpammupoBanue

81

= prabl - fhome/vladimir/he_4/piclab_probl/probl.hex - Piklab (==
File Edit View Project Build Programmer Debugger Tools Settings Help PR E R
[=] 1 & ] 0 3 7 =
BodE 860 @ iedede e s %
" x
robl.c todo | [ probl.hex
8 Project Manager | @ Wa|» @ @
523 Code memory »  14-bit words - mask: 0x3FFF
# probl
= Device
16F628A 0000:0000 2836 ---- ---- ---- 3007 1283 1303 [+ Code Protected
. 0008:009F 30FE 1683 0085 30FF 0086 1283 1005
# Registers 0010:1085 1105 30C8 1283 1703 00RO 30AF 00AL
o Linker Seript :30FF 07AC 1C03 03A1 0820 0421 1D03 2818
$1283 1303 1405 30C8 1283 1703 00AO0 30AF
QUG < (i Enl 100A1 30FF 07A0 1C03 03AL 0820 0421 1D03
= Sources :2829 1283 1303 1005 2812 0008 2805 ----
[@probl.c o
= Views
todo
= Generated
& probl.asm
E Hex File S
[@ Disassembly Listing =
= Included
&} pl6f628a.inc
Configuration Bits ~  14-bit words - mask: 0x3FFF
2007 Details...
Watchdog timer: WDT  |Enabled (0x0004) -
Power-up timer: PWRTE | Disabled (0x0008) - 2
X
‘i Compile Log | & Program Log | ¢jBreakpoints (@ Konsole
X
plse engirie: kb, 3
SEND cmd 6
WAIT 1 micro-sec F
pulse engine: ks, 3

9a% mche:ksum: ux?rssH Direct Programmer (Serial Port) + H Small Device C Compiler ~

Puc. 2.17. OTobpaskeHue mporecca YTCHUs U3 MUKPOCXEMBI

S mponynty paszgen Debugger, MOCKONBKY pemni OTJIAJKy MPOTrPaMMBI OCYILIECTBIIATH
HETIOCPEICTBEHHO B IIPOrpaMMe CHMYIISILIMY gpsim, HHa4e OTIaaKa y MeHs He paboraert, 1a
u ynoOHee, MHE KakeTcsi, paboTaTh ¢ ABYMS IpOTrpaMMaMH Ha pa3HBIX paboduX CTONAX.

3a pasmenmom Debugger cienyer pasmen Tools — uHCTpyMeHTHI mporpammsbl Piklab.
KonmuecTBO TOCTYNHBIX HHCTPYMEHTOB M aKTHBHOCTB Pa3JIeJIOB 3aBUCST OT TOTO, C KaKUM
(aiisioM BBl B IaHHBI MOMEHT paboraere. Hanboubliee KOIMYECTBO IIYHKTOB B ITOJJMEHIO

TMOABJIACTCA IIPU pa60Te C UCXOJHBIM TCKCTOM Ha A3BIKC Cu.
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Pikloops...

Device Information...

Config Generator...
Template Generator...
Read Only Mode

Filetype 4
Highlighting +
Indentation 4
Encoding 4
End of Line 4

"& Spelling...

*@ Spelling (from cursor)...

‘@

ol Indent Ctri+1

<l Unindent Ctrl+5shift+1
Clean Indentation
Align
Comment Ctrl+D
Uncomment Ctrl+Shift+D
Uppercase Ctri+U
Lowercase Ctrl+5hift+U
Capitalize Alt+Ctrl+U
Join Lines Ctri+])

Word Wrap Document

Puc. 2.18. IlogmeHto pa3nena HHCTpYMEHTOB mporpammsl piklab

Pikloops — 5To momomHeHWE K MporpamMme, IIO3BOJSIONIEE IIONydaTh KOMBI Ha
acceMOiiepe Ui OpraHU3allid BPEMEHHBIX IUKJIOB. ECITH 3TO MPIIIOKCHUE YCTAaHOBIICHO,
TO BBIOOP 3TOrO MyHKTA MOJMEHIO 3aITyCKAeT IPUIIOKEHHE.

MHor#e s3bIKH BBICOKOTO YPOBHSI IO3BOJISIIOT CIEaTh acceMOJiepHbIe BCTaBkH. He
MOMHIO, TOBOPHJI WJIM HET O TOM, KaK sl OJHaXIbl HacTynui (OyIy4dm ONTUMHCTOM,
HA/ICIOCh HE B TIOCIIETHAUN pa3) Ha «rpabimy. 3a1aB BpeMs ¢ TOMOIIBIO ITyCTOTO HKia for B
mporpamMe Ha s3pike CH sI ONTO YAMBIBUICA, IMOYEMY y MEHS BpeMs IOTydaeTcs
HETPaBIWIEHBIM, TIOKa HE COO0OPa3MII MIOCMOTPETh, KaK BEITISIIUT 3TOT MK Ha acceMOiepe.
Oxka3anoce, 94TO COBCEM HE TaK, Kak s 3To mpenctaBisul cebe. CIIOBOM, eciM HYKHO
clenaTh BpeMs TOYHBIM, HAJO HCIOJB30BaTh ACCEMOJICPHYIO BCTaBKY, B YEM IOMOMKET
mporpamMma pictools, WM UCIONB30BaTh JPYTHE BAapPHAHTHI, HO OO0S3aTEIBHO MPOBEPUTH
TOYHOCTH MX PaOOTEHI.
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= PiKLoops = B &
File Edit Actions Help
B <o a
Input data
Freq (MHz) 20.000000 |~ Needed delay (s) |1
Ouput data
: Delay code generated by FiKloops (BTp 2007-MaiA-01 15:51:39) =

: Time Delay = 0.99999980s with Osc = 20.00000000MHz
delay_1_sec
moviw  D'26'
movwf  CounterC
moviw  D'119' -
movwf  CounterB =

Actual delay: 0.99999980 s (4999999 clock cycles).

Puc. 2.19. Ilpunoxenue piktools

MOXXHO 337aTh TaKTOBYIO 4aCTOTY MHKPOKOHTpOJUIEPA, HEOOXOJUMOE BpeMs LKA U
MOJIYYUTh TOTOBBIH KOI.

Crenyrommii MyHKT MOJMEHIO 3TOr0 pasjiena ToXe, C MOeH TOYKHM 3peHHs, O4YeHb
nosieseH. S| MOCTOSHHO 3a0bIBal0 PACIOJIOKEHHE BBIBOJOB KOHTPOJUIEPA, MPUXOIUTCS
oOpamiaTbess K JOKYMEHTALMH INPOMU3BOJMTENS, WM PUCOBATH IIOKOJIEBKY MHKPOCXEMBI
MTOCTOSIHHO TIOTJIsIbIBast Ha pHCYHOK. PaboTas ¢ mporpammotii Piklab moxHO obpamatbes k
myHKTY MeHIo — Device Information...

= Select a device - Piklab =
Family Tree v Filters: | <Programmer> | | <Toolchain> v | <Memory Type> ~ Reset
Device B B
16F628A / 16LF628A
16F628A
16F631 Status: ! ! PDIP S0IC
6F Information Page:  16F628A (18 pins)
Memory Standard Flash RAZ/ANZVREF{1 © 18 RAL/ANL
o Type: RA3/AN3/CMPL RAD/ANO
LT RA4/TOCKI/CMPZ RA7/OSC1/CLKIN
16F677 Cade 2048 wors (14 bits) RAS/MCLRAVPP RAB/0SC2/CLKOUT
6F684 memory: Vss VDD
- Data 128 bytes (8 bits) RBO/INT RB7/T10SO/T1CKI/PGD
EEPROM: RBI/RX/DT RB6/T10SI/PGC
X RB2/TX/CK RBS
10 Ports:  PORTA[8] PORTBIS] RB3/CCP1]o 10} RBA/PGM
Packaging:  PDIP[18] SOIC[18]
SSOP[20] QFN[28]
Supported GPULils, Small Device C
Tools: compiler, ccs
Compiler, BoostC
Compiler for PIC16.
16F74 BOOStC++ Compiler for
F747 PIC16, BoostBasic
Compiler for PIC16.
MPC Compiler, CC5X
Compiler
Supported Direct Programmer,
Programmers:  ICD2 Programmer, ICD2
Debugger, PICKit2
Firmware Lx, PICkitL,
- Picstart Plus, GPSim -
& Select &3 Ciose

Puc. 2.20. Madopmarus o TeKymeM KOHTpouIepe
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Crenyromuii HHCTPYMEHT paszaena Tools 10JKeH MOJTHOCTRIO CHATH BOIPOC O TOM, Kak
3amucarth CJI0BO KoH(purypanuu mo aapecy 2007. 3amyck 3TOro HHCTPYMEHTA JaeT JAUAJIOT
YCTaHOBKH BCeX HEOOXOIUMBIX OUT KOH(UTYpaluy JUis BBIOPAHHOTO MUKPOKOHTpOJIIEpa 1
A3bIKa [POrpaMMHpPOBaHMA. B  oOkHe gmamora MOXHO BBIOpaTb HEOOXOAUMYIO
KOH(HI'YpalUio, UCIONb3ysd KIABUINM YIPABICHHS YCTAaHOBKAMH, a 3aTE€M CKOIIMPOBATh
HeoOxoanMbIil TekcT ¢ momombio kinaBumu Copy to clipboard, 9ToOBI, 3aKpbIB OKHO
JMAJIora, B TEKCTOBOM PENAKTOpPe MPOCTO BCTaBUTh TEKCT B HY)XHOE MecTo H3 Oydepa
oOMeHa.

= Config Generator - Piklab =]

Device: 16F628A ~ (7 Toolchain: | Small Device C Compiler ~ | Tool Type: Compiler |~

Watchdog timer: wDT Disabled (0x0000) -
Power-up timer: PWRTE Disabled (0x0008) -
Oscillator: FOSC Internal oscillator (no CLKOUT) (0x0010) ~
Master clear reset: MCLRE  External (0x0020) -
Brown-out detect: BODEN  Enabled (0x0040) -
Low voltage programming: LVP Disabled (0x0000) =
Data code-protection: CPD Disabled (0x0100) -
Code code-protection: cP Disabled (0x2000) -
typedef unsigned int word; 3

word at 0x2007 CONFIG = WDT OFF & PWRTE OFF & INTOSC 0SC NOCLKOUT & MCLRE ON &
_BOREN_ON & _LVP_OFF & _DATA CP_OFF & _CP_OFF;

Copy to clipboard | € Close

Puc. 2.21. InanoroBoe OKHO 3aJjaHHs CIIOBa KOH(QUTYpAIH KOHTPOJLIEPa

[Tocne TOro, KaKk TEKCT CKOMMPOBAH M BCTABJICH B KOJ MPOTrPaMMBbl, a cama Iporpamma
OTKOMITMJIUPOBaHA, CJIOBO KOH(UIypalmuu OyAeT 3amucaHo Ipud IpOrpaMMHPOBAHHU
MHKpOCXeMBI. Jl0 3TOr0 «OTKPBITHS» MHE NPHXOIMIOCH IOCTYyHaTh MHade. Teneps Oymay
3HATb.

XoTs 51 yalle MOJIb3YICh TeM, YTO OBUIO C/AENAaHO paHee, YeM HAYMHAI0 MPOCKT «C
HYJIS», BHIUMO €CTh CMBICI HCIIOJB30BaTh M T€ BO3MOXKHOCTU MO O(OPMIICHHIO KOAa
IIporpaMMBI, KoTopsle mpenocrasiser Piklab. B wacTHOCTH, BO3MOXXHOCTH T€HEpHPOBATh
11a0JIOH, MPABUIILHO MOHUMAEMbIH KOMITMIATOPOM. JIJIsl STUX Lelel CIIyKUT UHCTPYMEHT
ot Ha3BanueM Template Generator...

AHaNOrMYHO TOMY, KaK CO3[aeTcsi CJIOBO KOH(UIypalud B UaJOTOBOM OKHE €ro
TeHepallnd, B OKHE JAWanora ImabiioHa JUIsI BBIOPAHHOTO S3bIKa IPOrPaMMHPOBAHUS
cO3/1aeTcsl 11a0JIOH OCHOBHOI'O TEKCTa MporpamMMbl. Ero MoxHO ckomupoBath B Oydep
oOMeHa ¢ TeM, YTOOBI BCTABHUTH B TEKCT IPOTPAMMBIL.

MOXHO MOCTYNUTh W WHAYe, MCIOJb3Ysl MAacTep CO3[aHHUsi HOBOIO MPOEKTa, IIe Ha
OJTHOH M3 CTpaHMI] JHanora ecTb BO3MOXXHOCTb Cpa3y YCTaHOBUTH ONIMIO IIaOioHa JUIs
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BBIOPAHHOTO S3bIKa MPOrPaMMHUPOBAHMS U UCIIOIB3YEMOT0 TPAHCIATOPA KOJIa POIPaMMBI.
O0a BapuaHTa NOCTYNHBL VICIOJIB30BaTh MHCTPYMEHTAILHOE MEHIO MOXKHO IPH CO3/IaHHU
IPOEKTOB, coJeprKalux Oojee oAHOro ¢aiiia TeKCTa KoAa.

Hcnonp3oBanue mynkra moaMeHio Read Only Mode (pexuM TObKO 9TEHHSI) B JaHHBINA
MOMEHT HE aKTyalbHO, HO IIPH paboTe HaJ MPOrpaMMOM MOXKET M OHaJOOUTHCH.

[Janee ciemxyer MOCTaTOYHO JUIMHHBIM IIEpEYeHb CPEACTB, KOTOpPBIE ONBITHOMY
pa3paboTuMKy CHIBHO oONerdar »W3Hb, HO HE JIyMal, 4YTO OHHM IOHAmoOATCA B
JIOOUTENBbCKOW MpakTHKe. A €ClIM W TOHAJ00ATCS, TO BCE 3TH BO3MOXHOCTH MO>KHO
OCBOMTH I10 X0y JeJa.

O creayromeM MyHKTE MEHIO Settings si pacckasblBajl BbIlIe. B 3TOM IyHKTE MEHIO
MOXXHO YCTaHOBHUTHb BHAMMOCTh (MM HEBHUIMMOCTH) IaHeNel, 3agaTh BCE CBOWCTBA
IPOrpaMMbl M TIPOTPAMMHBIX CPEACTB. OTHUM IIYHKTOM MEHIO 51 IIOJIB30BAJICS, KOTAA
MOJKIIFOYAJ IPOrpaMMaTop, M TOT/a, KOT/a MOJKIIF0Yal KOMITHIIATOP si3bika CH.

Paznensl ycTaHOBOK OTKPHIBAIOT COOTBETCTBYIOILIEE IHAIOTOBOE OKHO, YCTPOEHHOE
JIOCTATOYHO yAOOHO, 4TOOBI HE TOJBKO HACTPOUTH CPEAy IPOTPaMMHpPOBAHHUSA, HO H
yOemuThCsl B TOM, YTO HAcTpOiKa Npou3BejeHa. Tak, HAllOMHIO, YTO KOTJa s HEMHOTO
«3a0iynuics» ¢ BBHIOOPOM KOMITMIISITOpa si3bika CH, KOrja Hamlesdl W yCTAaHOBHJI IaKeT
SDCC (rpm makeT 1jisi JIerKOW U OBICTPOM YCTaHOBKHM), TO OOHApy»XHJ MMEHHO B OKHE
Jajgora, 4ro IMporpamMma He OOHapyXuBaeT 3TOro Kommwistopa. M Tombko mocie
moBTOpHOU ycTaHoBKM kKommmisTopa Small Device C Compiler u3 MCXOTHBIX TEKCTOB B
pasgene Configure Toolchains... s yBumemn, 9To u caM KOMIMJIATOpP, U BCE HEOOXOIUMBIE
cocrapisrornue mporpammoii Piklab oOHapyskeHbI.

= Configure Toolchains - Piklab x

« | Small Device C Compiler
Boos...

= C Comp... .

Bogs... Executable directory: &=

e Executable Type: Unix -

Boos...

Boos... Compiler: "sdcc” found -4, Details

C18 ...

CC5... Assembler: "gpasm” found i Details

CCs5 ...

MPC ... Linker: "sdcc” found 4, Details

PICS... P "sdcc” found Detail

TIEE. reprocessor: sdcc” founi -4, Details

PICC... - ;

Device detection: Detected (212) L4 Details

PICC...

=
= Header directone: jusrishare/gputils/header/ L

JAL COMY g all Device € Compiler
AL N N -
I =/ Linker Script Directory: |jusr/share/gputils/kr/ =

JALV2 [+

&Y Update % Reset & 0K

Cancel |

Puc. 2.22. JIlnanoroBoe OKHO HACTPOMKH SI3bIKa IIPOTPAMMHIPOBAHUS

Kak BuaHO M3 pricyHKa, IporpaMMa oOHapyskuia 1 caM KoMnuisitop («sdce» found), n
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acceMOJ1ep, ¥ KOMITIOHOBIIHK, ¥ ITPEHPOLIECCOp.

B menom B mporpaMme Ha TEKYIIWH MOMEHT TOJbKO paszen meHto Help okasbiBaercs
OccronieseH. Jlymaro, 3T0 BPEMEHHO, M IPEXKIE, YeM s JOMHUIINY KHHUTY, OH CYIICCTBCHHO
[IOTIOJHUTCSL.

OcHOBHasT ~ WHCTpyMEHTaJbHAas  MaHeIb  NPOTpaMMBl  IIOBTOpSieT  Hambojee
YHOTpeOUTENbHBIE pa3feNbl M IMyHKTHI MEHI0. KIaBUIIM WHCTPYMEHTATbHON IaHEITH
aKTUBU3UPYIOTCA COOTBETCTBEHHO TOMY, C KakUM W3 (DailloB B HACTOAMIMA MOMEHT
BeJleTcs paboTa, a MPH OTIIAJKE aKTHBU3UPYIOTCS KIABUINK OTJIAaIYMKA, €CIIM HA HIDKHEH
na”enu padoueit 00IacT mMporpaMMBbl BEIOpaTh B KadecTBe mporpamMaTtopa Gpsim.

)

BradEdes 20D RAle Bee & . oo
Puc. 2.23. OcHOBHas HHCTpYMEHTAIbHAS MTaHEb porpamMmel piklab

MHorue q1anoroBble OKHa U IOAMEHIO OCHOBHOTO MEHIO IIPOTPaMMBbl YyBCTBUTENBHBI K
TUIly (haiiia, c KOTOPHIM B TEKyILlee BpeMs TPOUCXOIUT padoTa. [1o aToii nmpuunHe s oueHb
paccunTHIBal0O Ha TO, YTO NPU peasbHOW paboTe Haj MPOrpaMMoil OOBSBSITCS HOBBIC
BO3MOKHOCTH, O KOTOPBIX 1 OyIy cooOIIaTh IO Mepe WX MOSABICHHA. A ceifyac MpHUIILIO
BpeMs pacckaszaTh 00 OTJIaAKe IPOrpaMM.

Jis 5THX menel s UCHoIb3YIo mporpamMmy gpsim. Kak pekoMeHIOBaHO B PYKOBOJICTBE,
3arpykaTh B IIporpaMMmy Jydiie ¢aiii ¢ pacmupeHreM cod, co3qaBaeMblil IPH TPAHCIIALINN
HCXOJIHOTO KOJia Ha acceMbiepe miu si3bike CH.
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