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V. [MporpammHoe obecrneyeHne ans 0OBbEKTHO-
OPUNEHTUPOBAHHOIO NMPOrpamMMnUpPoOBaHUA N pa3paboTky MPUIOXKEHNN

(Kdevelop, Lazarus, Gambas)

1. Beegenuve B OOI1

ObvexmHo-opueHmuposanmoe npocpamMmuposanue (0O0I1) — napajgurma
NpOrpaMMHUpPOBaHMs (MHBIMH CJIIOBAaMH COBOKYITHOCTh HJICH W TOHSTHMA, ONPEIENSIOmas CTUIb
HANMCAHUs TPOTPamMM), B KOTOPOW OCHOBHBIMU KOHIICTILIUSIMHU SIBJISIFOTCS TIOHATHS 00BEKTOB U
KjaaccoB. [lapamurma mporpaMMHUpOBaHUS ONPEIENAET TO, B KAKMX TEPMHHAX MPOTPAMMHUCT
OMHCHIBACT JIOTUKY IMporpammbl. Hampumep, B umnepamugnom TpPOTPAMMHPOBAHUU (CaMOM
OPSIMOJIMHEHHOM TOJIXOJe, T/Ieé TNporpaMma »dKBHBAJICHTHa HA0Opy WHCTPYKUUH, T.€. 3TO
MOCIIEI0BATENIbHOCTh KOMaH/I, KOTOPbIE JOJDKEH BBIMOJIHUTH KOMITBIOTEP) MPOTPaMMa OIHCHIBACTCS
KaK T0CJIeI0BaTeIbHOCTh ACUCTBUHN, a B ()YHKYUOHANILHOM TIPOTPAMMHUPOBAHUHU TIPEICTABISIETCS B
BHUJI€ BBIPOKEHUS W MHOXECTBa omnpeaeseHud ¢yHKuuid. B camoM ke momysisipHOM |
paccMaTpuBaeMoOM B JAHHOM Kypce 0ObEKTHO-OPUEHTHPOBAHHOM IPOrpaMMHPOBAHUU MPOrPaMMy
NPHUHATO paccMaTpuBaTh Kak Habop B3auMojelcTByrmux o0bekroB. OOIl ecth, mo cyTH,
UMIIEPaTUBHOE MPOTPAMMHPOBAHKE, JOMOJTHEHHOE MPUHIIMIIOM HHKAICYJISINUN JTaHHBIX ¥ METOJIOB
B O00BEKT W HacleoBaHHWEM (TMPUHIMIIOM TIOBTOPHOTO WCIIOJNB30BAaHUS Pa3pabOTaHHOTO
GbyHKIHOHAA).

MHorue COBpEMEHHBIE SI3BIKH CIEHUAIBHO CO3JaHbl Ui OOJerdeHus OOBEKTHO-
OpPUEHTHPOBAHHOTO MporpaMMupoBaHus. OJHAKO cIeayeT OTMETHTh, YTO MOXKHO TMPUMEHSTH
texuuku OOII u a5 He 00BEKTHO-OPUEHTUPOBAHHOTO SI3bIKA U HA00OPOT, MPUMEHEHNE 0OBEKTHO-
OpPUEHTHPOBAHHOTO SI3bIKa BOBCE HE O3HAYaeT, YTO KOJ aBTOMATUYECKH CTAHOBUTCS OOBEKTHO-
OpUEHTHPOBAHHBIM.

CoBpeMeHHBII 00BEKTHO-OPUCHTUPOBAHHBIN SI3bIK MpEJIaraeT, Kak MpaBWIO, CIICTYHOIINN
00s13aTenbHBIN HA0OP CHHTAKCUYECKUX CPEICTB:

o OObsIBICHHE KJIACCOB C TIOJIAMHU (JaHHBIMU) U MeTOJIaMU ((PYHKITUSIMU).
o Mexanu3M pacuipeHusi kiacca (HACcleIOBaHUSA) — TMOPOXKIECHHE HOBOTO

Kjlacca OT CYIIECTBYIOUIETO C AaBTOMAaTHYECKUM BKJIIOYEHHEM BCEX OCOOEHHOCTEH

peanu3aluy Kiacca-npeaka B COCTaB Kjlacca-IoTOMKA.

o Cpencrsa 3aIUTHI BHYTpEHHEH CTPYKTYPBI KJIACCOB oT

HECAHKIIMOHUPOBAHHOTO HCIIOJIBb30BaHUsI M3BHE. OOBIYHO 3TO MOAU(PHUKATOPHI IOCTyHa K
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nojasiM U MeTojaMm, Tuma public, private, oObIYHO Takxke protected, MHOT/Ia HEKOTOpBIE
IpyTHe.

o [TomumopdHbIe  TIepeMeHHBIE ©  mapaMeTpbl  QYHKIUH  (METOMOB),
MO3BOJIAIONINE MPUCBAaMBAaTh OJHOH M TOH JK€ MEPEeMEHHOW OSK3eMIUISIPhl Pa3TUYHBIX
KJIaCCOB.

o [TonmumopdHoe mMOBeneHHE 3K3EMIUIIPOB KIACCOB 3a CYET HCIOJIBb30BAHUS
BUPTyaJbHbIX MeTo/10B. B Hekotopeix OOII-s3plkax Bce METOJBI KJIACCOB SIBJISIOTCS
BUPTYaJIbHBIMU.

Bunumo, MUHUMAIBHBIM TPAAUIMOHHBIM OOBEKTHO-OPUEHTHPOBAHHBIM SI3BIKOM MOXHO
cunutath s3bIKk OOEpOH, KOTOPBHI HE COAEPKUT HHMKAKUX JPYTrUX OOBEKTHBIX CPEICTB, KpOMe
BbIIIETIEpeYNCIeHHBIX. HO OOJBIIMHCTBO S3BIKOB JOOABISIIOT K YKAa3aHHOMY MHUHHUMAJIbHOMY

Ha60py TC WM UHBIC JOIIOJHUTEIIbHBIC CPCACTBA CUHTAKCHCA. B nx gncie:

o KOHCTPYKTOPBI, IECTPYKTOPHBI, (PUHAIIN3ATOPHI,

o CBOMCTBA (aKCECCOpHI);

o WH/ICKCATOPHI;

o uHTep(delChl — Kak albTepHATHBA MHOKECTBEHHOMY HACJICJIOBAHHUIO;

o nepeoripeieNieHHe ONepaTopOB sl KIIACCOB;

o MHOKECTBO JIDYTHMX YCOBEPIICHCTBOBaHMiI 0a30BbIX KOHCTpykuui OOII
napa/inTMebl.

Yactp sA3BIKOB (MHOT/IA HA3bIBAEMBIX "4HUCTO OOBEKTHBIMHU') IEIMKOM TIOCTPOCHA BOKPYT
OOBEKTHBIX CPEJCTB — B HUX JIIOOBIE JTaHHBIE (BO3MOXHO, 32 HEOOJIBIIUM YHCIIOM HCKIIOYEHHUH B
BUJIE BCTPOEHHBIX CKAJIIPHBIX THUIIOB JAHHBIX) SBIAIOTCS OOBEKTaMH, JHOOOH KOJI — METOJIOM
KaKoro-aubo Kiacca W HEBO3MOXKHO HalMcaTh MPOTpaMMy, B KOTOPOH HE HCHOIb30BANIUCH OBl
00bekThl. [IpuMmepsl mogoOHbIX s3bIkOB — Java, C# wnm Ruby. IlporpamMma, Ha 3THX S3bIKax
cocTosiIast U3 XOTs Obl OJJTHOW CTPOKU KOJIa, TAPAaHTUPOBAHO Oy/IET CONEpKaTh XOTs ObI OJIMH KJIacc
u/unu 00beKT. Jpyrue s3pIkM (MHOT/AA HCHONb3yeTcss TepMmuH "ruOpunHbie") Brimodaror QOII-
MOJICHCTEMY B HCXOJHO IPOIEIypHBIN SA3bIK. B HUX CyIIecTByeT BO3MOKHOCTb MPOTPaMMHPOBATH
kak ¢ mnpuiedueHueM OOIl mapagurmel, Tak W He o0Opamasch K OOBEKTHBIM CpPEJICTBAM.
Knaccuueckue nmpumeps! Takux sa3eikoB — C++ u Delphi (Object Pascal).

Eme pa3 BblgenuM pasHUIy MEXIY OOBEKTHO-OPHUEHTHUPOBAHHBIM IMPOTPAMMHPOBAHUEM
(OOII) 1 00BEKTHO-OPUEHTUPOBAHHBIM S3bIKOM TporpammupoBanus (OO-s13b1k). OOII - 310 Habop

ujel, KOHIENIMH W METOAUK oOJserdaroimmii (kak mpuHATO cuuTaTth, XOoTs OOIIl mocTtosHHO
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MO/IBEpraeTcsi JOBOJBHO apryMEHTHUPOBAHHON KPHUTHUKE) pa3pabOTKy CIOKHBIX BBIYHCIUTEIBHBIX
cucteM. A OO-s13bIK OepeT Ha BOOPY)KEHHE ITH HJIEM U METOJIUKH M CPEACTBAMHU IMPHUCYIIETO
TOJILKO €My CHHTAaKCHCa MO3BOJISIET pa3pabOTYMKy BOCHOJIB30BaThbcs UMH. B 1iemom, Oepsich 3a
100601 HOBBII OO-53bIK, MPOTPAMMUCT MOXKET OBITh MPAKTUYECKH YBEPEH, YTO OH CMOXKET OIUCATh
Kjacc (MJIM €ro aHajor B JAaHHOM S3BIKE), CO3/IaTh SK3EMIUIp KJacca, BBI3BAaTb METOABI 3TOTO
KJjlacca U T.7. EAMHCTBEHHO CYIIECTBEHHBIM BOMPOC, KOTOPHIN MOXKET (M JOJKEH) €ro BOJHOBATH -
KAK? Kak Bce 310 peanusyercs, T.e. OyKBJIbHO - ¢ Yero HadaTh OMHCAHHE Kiacca, WM KaKkon
KOHCTPYKIIMEH MOXHO BbI3BaTh €ro Metoj (pyHkuuio). [ 0TBETOB Ha 3TH BOIPOCH U HU3Yy4aroT
CIIPaBOYHUKH U ClieUU(PHUKAIIUU TIO CHHTaKCUCY TOro uid uHoro OO-s3bIka.

Pazymeercs, kaxnplii KoHKpeTHbIH OO-s3bIK MOXKET peann3oBbiBaTh OO-uaen HECKOJIbKO
cnenuuIHBIM crtocoboM. boree Toro oH MOKeT (M Jale BCero Tak M MPOUCXOINT) PACIIUPATE ATH
UeH KaKUMH-TO COOCTBEHHBIMH, MPUCYUIUMH TOJIBKO €My WM 3HAYHTEIHHO Oosiee y3KOMY KPYTy
OO-s3pik0B. Tem He MeHee, eCTb MUHUMAJIBHO JTOMYCTUMBINA Ha0Op KOHIEMIIHA, KOTOPBIH TEM WM
UWHBIM CTIOCOOOM peann30oBaH B abCOMIOTHOM OOJBIIMHCTBE COBpeMEHHBIX OO-si3b1K0B. MOXKHO
YCJIIOBHO Ha3BaThb ATOT Habop TepMUHOM «HaumMeHblimii OQO-3HaMeHaTesb». SI3BIK, €ro He
peaNM3yIOIIHA, BPSI JIU MOKET ObITh moMelieH B Tabnuily «CoBpeMeHHble OO-s13bIKI.

Hrax - 4ro ke 3T0 3a MUHMMaJIbHBIN Habop uiaK "HauMmeHbnit OO-3HameHaTens"? bes uero
pelIMTEeNbHO HEBO3MOXKHO TmpeacTtaBuTh OO-sa3pik? Kakue KOHLENIMU SBIAIOTCS OYyKBaJIbHO
Hecyen koHeTpykuueit OOII? Ux vetsipe:

AOCTpakuMs JaHHBIX

Knaccsl  mpencraBisitoT  co0O0I0  yHpOILEHHOE, HACAIM3UPOBAHHOE OIMCaHHE
peanbHBIX CYIIHOCTEH MpeaMeTHOW obsactu. Eciau cooTBeTCTBYIOIMME MOJETH aleKBaTHBI
pemaeMoil 3amade, TO paboTaTh € HUMM OKa3blBaeTCs HAaMHOTO YyJoOHee, uYeM C
HU3KOYPOBHEBBIM OIMCAaHUEM BCEX BO3MOXKHBIX CBOMCTB U peakluii Kiacca.

[Mpumep: mammHa (aBTOMOOMIIB) - peasibHasi CYIIHOCTh peaIbHOTO MUpa, kiacc Car -
ee MoJelb B MUpe MporpaMMHOM. BooOrie 000 aBTOMOOMIb XapakTepusyeTcs MpoCcTo
OTPOMHOM Kyueil mapaMeTpoB - LIBET, MapKa, MOJENb, rabapuThl, BEC, TPY30M0bEMHOCTD,
gucno W auamerp koiec M T.J. OOsi3aH Ju mporpaMMuCT B Kiacce Car MOJHOCTBIO
CMOJICIUPOBAaTh MAIMHY pealbHYyl0 M YyKa3aThb Bce ee xapakrepuctuku? Her, emy
JIOCTATOYHO CO3/1aTh MOJIENIb JOCTaTOYHYIO M aJIeKBaTHYIO perraeMoil 3anade. Hampumep,
Mbl MOXEM IIOCTaHOBUTb, 4YTO Ul CO3/1aBa€MOW HaMU IPOTpPaMMbl HEOOXOAMMO U

A0CTATOYHO 3HATH BCCI'O JIBa IapaMeTpa: JaTy U3roToBJICHUA ABTOMOOUJISA U THII €TI0 Ky30Ba.
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Torga, oueBuAHO, MBI pa3mecTUM B kiacce Car 2 mosisi (IOCKOJIbKY aTpuOyThl 0OBEKTOB
PEAbHBIX OTPAXKAIOTCS KaK pa3 Ha IMOJI KJIACCOB) C yCIOBHBIMU MMeHamu [laTaBrimycka u
KyzoBTun. Ecinu Mbl He ommOIMCh B HAIIMX OLIEHKAX M 3TUX JBYX IMOJIEH JNEHCTBUTEIHHO
JOCTaTOYHO - BCE OTIMYHO, MBI MOXXEM a0CTparupoBaThCs OT HAIUYHUA MPOYHX
XapaKTEePUCTUK aBTOMOOWIISA peanbHOro. OJHAKO €CIM BBIACHUTCS YTO MporpaMme (B JIHIe
JIpYTUX KJIacCoB-TioTpeduTeneii) Tpedyrorcs BoBce He JlataBrimycka u Ky3oBTum a kak pa3
BeTKy3o0Ba, MakcumansHbiiiBec u I[IpousBoauTens Ham npujaercs umerommuiics: kinace Car
BBIKUHYTh U IONPOCTY HauyaTh ¢ Hyss. JlaObl n30exarh 1MojoOHBIX HAKIAIOK U HE TPATUTh
nomycry Tpya u Bpems paspaborunka OOIl m0/DKHO HAYMHATHCS BOBCE HE C HAIMCAHUS
KOJIa, a C BElIW, BO3MOXKHO, Jake 0ojiee BaXHOW YeM MPAaBHIBHBIA M KPAaCUBBIH KOJ - C
00BEKTHO-OPUEHTUPOBAHHOTO  Npoekmuposanus Oyaymeld mnporpaMmbl. VIMEHHO TyT
apxutektop [1O nomKeH NPUHATH CTPATErMYECKUE PEHICHMs - KaKHe W3 XapaKTepUCTHUK
00BEKTOB PEaJbHBIX HEOOXOAMMBI U JIOCTATOYHBI JJISI MX MPOTPAMMHOTO MOJICITUPOBAHUS.
HNuxancyasuust

DTO NPHUHILMII, COTJIACHO KOTOpOMY 00O Kilacc JOKEH paccMaTpUBATHCS Kak
«4EpHBII AMMUK» — TMOJIH30BATENb Ki1acca (a UM, OYEBHJIHO, OyJeT KaKOH-TO BTOPOM Kiace,
KJIaCC-TTOTPEOUTEINB) JIOJDKEH BUIETh M UCIIOJIB30BaTh TOJILKO HHTEPPEHCHYIO YacTh Kiiacca
(T. €. CIIMCOK JIEKJIApUPYEMBIX CBOMCTB U METOJOB KJIacca) U HE BHUKATh B €r0 BHYTPEHHIOO
peanuzanuio. [losToMy naHHBIE TPUHATO UHKATICYJIMPOBATH B KJIacce TaKUM 00pa3oM, YTOOBI
JOCTYNl K HUM IO YTCHHIO WJIM 3allUCH OCYIIECTBIIICS HE HANpsAMYIO, a C TOMOIIBIO
MeTOA0B. [IpMHIMN MHKANCYJISAIUHU (TEOPETUYECKH) I03BOJIIET MHHHUMHU3HUPOBATH YHUCIIO
CBs3e MEXIy KiIaccaMd U, COOTBETCTBEHHO, YHNPOCTUTh HE3aBUCHUMYIO pealM3alUi0 U
MOJIM(UKALUIO KIJIACCOB.

Tax >xe npumep: TenedoH - peanbHas CyIHOCTh pealbHOTO MHpa, Kiacc Phone - ee
MOJiellb B MHpE IporpamMMHOM. B TenedoHe peanbHOM 4YellOBEK-TOJIH30BATENh (aHAJIOT
KJIacca-moTpeduTeNsi B MUpPEe MPOTPaMMHOM) CHUMAeT TPyOKy - HaOWpaeT HOMep - KIaJieT
TpyOKy. Bee, 310 Bcs mHpOpMAIUsS KOTOPYIO eMy HEOOXOAMMO 3HATh. AHAJIOTHYHO, KIJIACC
Phone nomxen "BBICTaBIATh HAPYXKY' TPUMEPHO CIEAYIOMHKE 3 METOIA:

. Tpyokylloousmu()
. HaswcamvKnasuwy (nomep _xnasuuiu)

. TpyoxyOnycmumbs()

Axkapemus AnTu YcTtaHoBka 1 agMuHucTpupoanue MNCIO. Nekuyun. Yacts 4 CtpaHuua 5 u3 67



To, 4TO MpU KaXJAOM HaXaTUH KIaBUIIH TeJaedoHa MPOrPaMMHOTO (KakK U PealbHOTO)
«pene FR45 mochutaeT NMUIOBHIHBIA HMMITYJIBC B BBIXOJHYIO Tele()OHHYIO JHHUIO» He
sa61silemcss HeOOXOAMMBIM 3HAaHUEM JUIsl €KETHEBHOW OSKCIUTyaTaluu TeleoHa U OITOT
(YHKIIMOHAN HE JOJDKEH OBITh IOCTYIICH HU PEeaTbHOMY UYEJIOBEKY, HU KIIACCYy-TIOTPEOUTEITIO.
[Tostomy ™meton Hmnyavc B Jlunuio() Obinm Obl 0OBsBIEH BHYTpH Kiacca Phone kak
MIPUBATHBIN, T.K. OYEBHIHO caM TeledoH (BHYTpH) JODKEH yMETh MOCBHUIATh CHTHANBI B
JMHUIO, HO BOT CJIENaTh 3TOT METOJ JOCTYIHBIM M3BHE, IPOYUM KilaccaM, Obu1o Obl rpyOoit
OImMOKON U HapyIIeHHeM 00CyK/IaeMOro MPUHIIAIA «YEPHOTO SIIMKaY. BbI30B myOimmuHOTO
metona HaowcamvKnasuuty(nomep knrauuiy) IpUBOAUI Obl K BBI30BY METOJA IPUBATHOTO
Umnynve B _Jlunuto() 94TO TPEKpacHO COTIACYETCS C MOJACIUPYEMbIM OOBEKTOM: HakaTHe
(M3UYECKO KIIABHIIH JACHCTBUTEIBHO MPUBOANT K aKTUBHOCTHU (pusmueckoro pene. OmxHako
CUTYyaIMsl, KOTJa HUKaKas KJIaBUIIa HEe HAXaTa, a UMITYJIbC BCE )K€ CTEHEPEH CMOTpPEach Obl
OUYeHb CTPAHHO M HUKAK HE YKIJIAJbIBACTCS B MPUBBIYHBIE PAMKH PEATbHOTO MUpa. «YepHbIit
SIIIIUK» HAC OT TAKUX CUTYAIUi YCIEIIHO OXpaHseT.

Bropoit mpumep, ocBemaronMii KHOM acrleKkT TOro K€ CaMoro MPHUHIUIA - ACHEKT
KOHTPOJIUPYEMOI'0 JIOCTyNIa K COCTOSHUIO Kiacca. [Ipenmoniokum — cylecTBOoBaHUE
pealbHOTO 00BEKTa - My3bIKAJILHOTO Mp3-tuieepa. He mporpaMMHOro, a UMEHHO B BUJIC
KOpPOOOUYKM ¢ HaylmIHUKaMu. Tak e MpeanosioKuM, YTO BECh ero "HHTepdenc" cocTOUT u3
onHOM pu3mueckor kHomku A. KopoTkoe HaxaTHe Ha KHOTIKY A MepeKIIoYacT IIieep MEXITy
COCTOSIHMSIMHA TIPOUTPBIBaHKE/TIay3a U OOJbIIe HUKAKOTO YIPABIEHHUS HE MPETyCMOTPEHO.
OueBUIHO, YTO NPU MPOrpaMMHOM MOJIeIMpOBaHMHU Kiacca Player mMbl Obl BBeJM B HEro
none [lonoowcenueKnonkuA, T.K. CTaTyC 3TON KHOIIKHU SIBJISIETCSI OJIHOM U3 XapaKTEPUCTHK, a
OHHU, KaK YK€ H3BECTHO, OTpaxaroTcs Ha mnois. CHaudana naBaliTe pacCMOTPUM BapHaHT,
KOTJIa MBI J1aéM KJIacCy-IOTPEOUTENIO MPSMON TOCTyN K 3TOMy nojto. Kakue 3HaueHus 3ToT
KJIaCC-TIOTpeOUTENh MOT OBl B 3TO MoJie TOMecTHTh? (OYeBHIHO, OH MOT OBl yKa3aTb
3nauenne HAXATO (ycnousrii nudpooit kox 1) u OTITYIIEHO (ycnoBublii nudpoBoit
koz 0). Eciim Ob1 k1accy- moTpeOuTeNb rapaHTHPOBAHO TIpeiaBajl TOJIBKO ATH 2 3HAYCHHUS, J1a
elle TapHUPOBAaHO B NpaBUILHOM mopsake (uro Ob1 3a kaxasiM HAXATO nenmpemenno
cinenosaio OTITYIIIEHO) - mpoGiem Obl He ObuT0 HUKakuX. [1neep peanbHbii, Kak u Player-
KJlacC TNPEKpPacHO INMOHUMAIOT 4YTO HAXO JejaTh NpH IepexoAe M3 OJHOI0 COCTOSHHS B
napyroe. OHaKoO - Kak 3TH IJIEEPbl TOJDKHBI pearupoBaTh npu cmeHe coctosiHuss HAXKATO

(1) onsite B HAXKATO (1)? Unu - uto nenath npu nomenieHuu B node [lonoscenueKnonkuA
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3nauenusi CAIBUI" BIIPABO (ycnoBublii nugpoBoii kox 2)? Hama kHomka A He ymeer
OBbITh Ha)KaTOM NBaXKIbl 0€3 OTIyCKaHMS M YK TeM Oojiee HE yMeeT CABUraThCs HM BIPABO,
HU BieBo! BOT mNOTOMY-TO NpPUHIUI HHKANCYJSLUU M YTBEPXKIACT - HUKAKHX

HEMOCPEACTBEHHBLIX H3MEHEHMI BHYTPCHHCTO COCTOSAHUA KJIaCCa HM3BHC, a TOJIBKO 4YCpE3

MIPETYCMOTPEHHBIN CIIeUaIbHO JUIsl ATUX Ieneit narepdeiic. B cmydae kinacca Player 6put0
OBl TPAaMOTHBIM IIIATOM BBEJEHUE MYOIMYHOTO (IOCTYITHOTO JIFOOOMY 3aHHTEPECOBAHHOMY
KJlaccy) Metozia ¢ umeHeM Bpoae A Haowcamv M Omnycmumas(). Torna 661 Mbl IOJTHOCTBIO
U KOPPEKTHO CMOJIEJIMPOBAIM IOBEJIEHHE HAIlero peaibHOro MpoToTUna. TOYHO Kak M Ha
"xuBoM"  mp3-ruieepe  morpedutenn  kimacca  Player  Temeps  MOryT  JHIIb
Ha)XaThb M_OTITyCTUTh KHONIKY A. A BOT yxe BHYTpHU Metona A Haowcame M Omnycmumu()
aBTOP ITOr0 Kjlacca caM MOXKET U3MEHATh 3HaueHue noist IlonoscenueKnonkuA. Ho takoe
U3MEHEHUE cTaTyca sBIsSeTcd KyAa Kak Oojee KOHTPONHMPYEMBIM M IOJBEPKEHO
3HAYUTEIHFHO MEHbIIEH BEPOSATHOCTH BOSHUKHOBEHUS OIMMOOK. ABTOPHI KJIACCOB MPEKPACHO
OCBEJIOMJIEHBI O BHYTPEHHEM COCTOSIHUM CBOMX "TIUTOMIIEB" W, NIOYTH HABEpHSKA, aBTOPY
kjacca Player u B rooBy He MpHJIET MOMBITATHCS JBUraTh KHOMNKY B CTOPOHBI BMECTO TOTO,
yTo OBl HAXXKUMaTh Ha Hee. [Ipobiiema 3akiodyaeTcss B TOM, YTO Obl ITOMELIATh CIIENaTh TO
ropas3lo MEeHee MCKYLIEHHBIM BO BHYTPEHHEM yCTpoiicTBe kiacca Player morpeOutemnsm u
OpUHLMO '"yepHOro smukKa" paer oTBeT 3ToH mpobieme. KopoTko 3TOT npUHLUI
(dhopMynupyeTcst Tak: KJIACCHI-OTPEOUTENN B MPUHIMIE HE UMEIOT JOCTyNa K MPUBATHBIM
YJieHaM MOTPeOIIEMOr0 MU KJIacca, a, CIeZI0BATEIbHO, HE MOTYT IMPOU3BOJIBLHO MEHATH €r0
COCTOSIHME Ha Jit00oe MM moHpaBuBlieecs. JIro0oe M3MeHeHue B cTaTyce HpPOU3BOIUTCS
TOJIBKO C 0JI00pEHHs CaMOTr0 3TOTO KJlacca.
HacaenoBanue

HacnenoBanuem Ha3bIBaeTCs BO3MOXKHOCTH TMOPOKAATh OAWH KJacCc OT JIPYroro ¢
COXpaHEHHEM BCEX CBOMCTB M METOAOB Kiacca-IpeaKa (IpapoauTelis, HHOTAA €ro Ha3bIBaloT
CyllepkjaccoM) W 100aBisis, NP HEOOXOAMMOCTH, HOBBIE CBoiicTBa M Meronabl. Habop
KJIACCOB, CBSI3aHHBIX OTHOILIIEHWEM HACJEIOBaHMs, HA3bIBAIOT Hepapxueil. HacnemoBanue
MIPHU3BAHO OTOOPA3UTH TAKOE CBOMCTBO PEATbHOTO MHUPA, KAK HEPAPXUUHOCTb.

TpanuimoHHBINA IPUMEDP, CHOBAa 00paTUMCS K MamuHaM (aBToMoOumsMm). Jlomyctum
HaM HeoOXoJMMO peann3oBaTh Kiacchl JlerkoBoABTOMOOWIs U ['py30BOitABTOMOOWIIE.
OdeBHIHO, ATH JIBa Kj1acca MMEIOT OOIIyI0 (QYHKIHMOHAIBLHOCTh. Tak, o0a oHM HMEKT 4

KoJIcca (,HJ'IH ynopoueHuda caejiacM B BH, 4YTO 6-tn 1 0ojee KOJIECHOIO TPAHCIIOPTa HE
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CYILIECTBYET), JBUTaTellb, MOTYT mepemMeniaTbes u T.7. Bcemu s3tumu cBoiicTBamMu 00J1aaeT
J1000M aBTOMOOWITB, HE3aBUCUMO OT TOTO, TPY30BOM OH WM JIETKOBOH, 5- MM 12-MECTHBIN.
Pa3zymHO BBIHECTHM 3THM O00IIME CBOWCTBA M (YHKIIMOHAIBHOCTH B OTICNBHBIA KJjacc,
Harpumep, ABTOMOOWIb M HAcJIeIoBaTh OT HEro JBa kiacca - JIerkoBOMABTOMOOWIb U
I'py3oBoitABromMoOus. Torna mose Mecmllocadounwix TOCTATOYHO BBECTH TOJIBKO B KIIacce

n

ABTOMOOMIIB, a [IBa YyHACIIEZIOBaHHBIX KJlacca MOJy4yaT JTO TMosie OyKBalbHO '"TO
HacneacTBY". OcTaHeTcss JHIlb YCTAaHOBUTh HYXHOE 3HAUYEHUE HTOTO TOJs dYepe3
nyOnuuHbld uHTEp(deiic. boiee TOyHO, €ciM MBI XOTUM, 4YTO OBl TOTPEOMTENN HAIIUX
kiaccoB JlerkoBoitABTOMOOWIb U ['py30BOHABTOMOOMIIF MOTJIM U3MEHSTh 3HAYEHUE ITOTO
NOJIST MBI JIOJDKHBI TIPEIYyCMOTPETh Ui HHUX IyOJuvHbIii uHTepdeiic. [Touemy wmmeHHO
unTepdeiic? [Toromy 4TO Tak AUKTYET NPUHLUI MHKAMCYJALUH, OH e "JepHbId sumK". A
YTO €CJIM MBI TONPOOyeM UTHOPUPOBATH ITOT NpUHIUN? B camoMm sene - Hy 3aueM HaMm elne
JOTIOJTHUTENIbHAS TPOKIaaKa B BHAE Meroaa YcemanosumsYuciroMecmllocaoounwix()?
[Touemy OBl HE TIO3BOJIUTH TMOTPEOUTETIM OBICTPEHHKO MEHSATH 3HAYCHHE ITOJISA
Mecmllocaoounvix 6e3 Bcskux mocpeaHukoB? Hy To 4to "OBICTpeHBKO" 3TO, KOHEYHO,
XOpOUIO, HO BOT 4YTO JieiaTh JABYM IPOEKTHUPYEMBIM KjaccaM KOTJa OHH OJHAXKIbI BAPYT
BBISICHAT 4TO MOTyT BMecTuTh 7500 yenoBek? Mnu, uro emie "myume", -5 yenosek? Bot mis
OTCEYCHHUSI TAKUX CHUTyallMid OOCYXICHHBIM paHee MPUHIIUII MHKAMCYJSAIUU COO0IaTh HE
MPOCTO "Xoporro onI", a KaTerOpHUIECKH HE0OXO0TMMO.
Yemanosums QucnoMecmlIlocaoounvix() BCTaHET HaA CTPaxy HAIIUX MHTEPECOB W HE
MO3BOJIUT MOJISITUPOBATH HaM (a Oojiee TOYHO - TOTPEOUTENSIM CO3/1aBaeMbIX HaMHU KJIACCOB)
aBTOMOOMJIN C TTaCCAXUPCKON eMKOCThIO B 20 camosetoB. Kcratu, u caM 3TOT METOJT MOKHO
00BsIBUTH B 0a30BOM Kitacce, ABTOMOOWIIbL, Hapsay ¢ nojem Mecmllocadounwvix. ITo eie
0oJbIlIe MOMYCPKHET MPEHMYIIECTBA 00CYKIAEMOT0O MPHHIUIA - CO3/IaeTCS METOJ| JIMIIb
OHAXIBI, a JOCTYNEH TNOoTpeduTensiM Kak 0azoBoro kmacca (ABTOMOOWIB) Tak U
MOTPEOUTENSIM JTFOO0TO YHACIIEIOBAHHOTO OT HETO KJlacca.
IHorumoppusm

[Tomumopdu3MOM Ha3BIBAIOT SBJICHHUE, P KOTOPOM (YHKINU (METONY) C OJHUM U
TEM € HMEHEM COOTBETCTBYET pa3HbI MPOTrpaMMHBIA Kon (ToauMOp(HBIA KOJ) B
3aBHCUMOCTH OT TOTO, OOBEKT KaKOro KJlacca MCIIOJIb3YeTCsl IIPU BBI30BE JaHHOTO METO/A.
[Tonmop¢usm obecrieunBaeTCs TEM, YTO B KJIACCE-MIOTOMKE U3MEHSIOT pean3alnio MeToaa

KJIacca-mpeaka ¢ 00s13aTEILHBIM COXpPAaHCHUEM CHUTHATypbl MCTOIA. NHpIMH  cTTOBaMU
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TpeOyeTcsi COXpPaHUTh UMSI METOJIa, THUIT M YUCJIO €r0 MapaMeTpoB, HO MOXKHO U3MEHHUTH €ro
Teno. DTo oO0ecrleyuBacT COXpaHEHHE HEM3MEHHBIM HHTepdeiica Kiacca-penka u
MO3BOJISIET OCYIIECTBUTH CBSI3bIBAHME MMEHHM METOJa B KOJIe C pa3HbIMU KIACCAMH — U3
00BEeKTa KaKOTO KJlacca OCYIIECTBIISIETCS BBI30B, 3 TOTO Kilacca U OepETcS METO ¢ TaHHBIM
nMeHeM. Takoil MeXaHW3M Ha3bIBAETCS AMHAMUYECKUM (WM MO3/JHUM) CBS3BIBAHHEM — B
OTJIMYME OT CTATUYECKOTO (PaHHETO0) CBA3BIBAHUS, OCYIIECTBIIIEMOTO HA ATAIe KOMITHIISIIUH.
B kauectBe mpumepa 3TOM KOHUENIMHU MPOAOKUM paboTy ¢ 0a30BBIM KJIACCOM
ABTOMOOMJIb U IBYMsI €0 yHACJI€IOBaHHBIMH KJIACCAMM U3 MpeabLayIiero pasnena. Kak Bol
MIOMHUTE, MBI 3aKOHYMITU CO3JJTaHUEM myOIU4HOTO MeToj1a
Yemanosums QucnoMecmlIlocadounvix() puueM OOBSBHIIM €r0 MMEHHO B 0a30BOM KJjlacce.
B HacTosimmii MOMEHT MeTOJ pabdOoTaeT COBEPIICHHO HISHTHYHO, BBI30BEM JIM MBI €T0 U3
kiacca ABTOMOOWIb, WM U3 Kiacca JlerkoBoABTOMOOMIb, win [ 'py30BOiABTOMOOHIIB.
Harmomuto, 9T0 N1Ba MOCHEMHUX KIIacca MOJYYHIIA 3TOT METO "'T0 HaciaeacTBy' 3 6a30BOTO.
T.xk. y Hac ecTp (PU3MYECKH OJIWH METOJ HE YyJIWBUTENBHO, YTO MMEHHO OH U Oyjaer
oTpabaThiBaTh M3 KAaKOro OBl Kjlacca Mbl €0 HE BBI3BIBAIM. YCIIOXKHHUM 3ajady. Beenem
HOBOE TMIPUBATHOE TOJIA B Kitacc ABToMoOumb - YucroObpawenuii. VI3HayanbHO 3HaYCHUEM
storo nojis Oyaer 0, u, TouHo kak W nose Mecmllocadounsix, OHO OyJET yHACJIEeIOBaHO
000MMH MTPOU3BOIHBIMH (MHOE Ha3BaHHE Kjacca, yHACIEIOBAaHHOTO OT KaKOro-To 6a30BOTO
KJ1acca) kiaaccamu. Ternepsb chopMyTHpyeM HOBBIC TPEOOBAHUS:
. ecnmu Meton Yemanosums QucnoMecmlIlocadounvix() BBI3BIBACTCS W3
Kiacca ABTOMOOWIb - HW3MEHHUTHh (IIOCJI€  MPOBEPKH) 3HAUEHHUE  TOJIs
MecmlIlocadounvix Ha yKa3aHHOE 3HAYCHUE M OOJIbIIIE HUYETO HE JIeNaTh
. eciu Metonn YemanosumsHucnoMecmlIlocadounuix() BBI3BIBACTCS W3
kjacca JlerkoBOHABTOMOOMIL - HM3MEHHUTH (IIOC]IE€ IIPOBEPKH) 3HAUYEHUE IOJIS
Mecmllocadounvix Ha yka3aHHOE 3Ha4eHHUE, a nosne YucroObpawjenuti yBeIUUUTh HA
eIUHUILY
. ecim Metonn YemanosumsYucnoMecmlIlocadounuix() BBI3BIBACTCS W3
kiacca ['py30BOMABTOMOOMIIb - HM3MEHUTH (IOCJIE€ NPOBEPKH) 3HAUCHHE TOJIS
MecmlIlocadounvix Ha yka3aHHOE 3Ha4YeHHe, a nose HucroObpawjenuti yMEHBIIUTD
Ha eIUHUILY
Urax, Tenepb €IMHBII 10 3TOTO MOMEHTA METO/]T

Yemanosums QucnoMecmlIlocadounvix pacnagaercs Ha 3 4acTH:
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. yacTh oOmas sl BCEX KIIACCOB - MPOBEpPKA IMEpPEelaHHOIO eMy
3HAYEeHMsI U €CJIM BCE XOPOILIO MPUCBOEHHUE 3TOr0 3HaUeHUs oo Mecmllocadounvix

. 4acTh XapakTepHas TOJIbKO Juis Kiacca JlerkoBoABTOMOOWIB, a
uMeHHO +1 Kk YucroObpawenut

. 4acTh XapakTepHas TOJIBKO Ui Kiacca ['py30BOMABTOMOOWIIB, a
uMeHHO -1 x YucrnoObpawenuii
PaszymeeTcs mpakTHUeCKO# CMBICIIOBOW HArpy3KH B TAKUX TPEOOBAHUSAX HE MHOTO, HO

KaK WJUTIOCTPATHBHBIN NMPUMEpP OHHU MOAXOMAT Kak Henb3s myumre. Kak ke momumopdusm
MO3BOJIUT HAM U3AIIHO MOJICTPOUTHCS MOJT U3MEHUBIIHECS yCI0BHA? A BOT Kak:

. B KJj1acce ABTOMOOMITH OCTaBUM B MeToj1e
Yemanosumes QucnoMecmlIlocadounsix() TOIBKO OOIIYIO YacTh U 0003HAUMM €ro Kak
"crienuaabHBIA" (C TEpMHHOM '"'CHEIMAIBHBIA METOA" MBI pa3depeMcsi 9yTh TO3KeE).
Uro Obl He MPUBA3BIBATHCSA K CHHTAKCHCY KOHKpeTHOro OO-sA3bIKa 3amuIieM 3TO Ha
TICEBIO3bIKE:!

KJIaCC ABTOMOOMUIIb

{

CHeuyMasibHBIM
YcraHoBuTEUYmciaoMecTlIocagoyHEIX (MecTa)
{
[I[pOBEPUTL UTO UUCIIO MECTa Pas3yMHO
Ecnu npoeepka npouwa -

rnoJjie MecrTllocarmOUHBIX=MECTAa

. B YHACJIEJIOBAHHBIX KJ1accax OOBABUM TOT K€ CaMbIi METOJ KOTOPBIN
BO-TIEPBBIX, BBI30BET CBOIO PEAIM3ALMIO M3 BBIIIECTOALIEr0 Kiaacca ABTOMOOHWIb
(nHOrza ee HasplBalOT 0a30BOM peayn3alii METO/Aa), a BO-BTOPHIX MpPEANPUMET
JENCTBUS YHUKAJIbHBIE UMEHHO JUIA 3TOrO Kiacca. CHOBa IICEBIOKO:

kjacc JIerkOBOMABTOMOOUIIL YHACJELOBAH OT ABTOMOOWMIIbL

{

CIelMasb HbA

YcraHoBuTEUYmcaoMecTlIocagoyHEIX (MecTa)
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BasoBulM. YcTraHoBUTEYciToMecTlIocagouyHEX (MecTa)

UncsioObpamenmr=4muciaoObpameHmir+ 1

kjacc I'py30BOMABTOMOOUIIL YHACJELOBAH OT ABTOMOOWMIIbL
{
CrieuMalib HeM

YcrTaHoBuTEUYmciaoMecTlIocagoyHEIX (MecTa)

{

BasoBuHM . YCcTaHOBHUTEUYMcaoMecTlIocagoyHEIX (MeCcTa)
UrcsioO6pamenmr=4muciaoObpameamii—1
}
}
Uto monyuuiock B pesynbrare? B pesynbrare y Hac He 1, a 3 BapmaHTa OJHOTO U
TOTO k€ Meroma. Kakoil W3 HMX OyJeT BhI3BaH 3aBHCHT OT TOTO Ha KakOM Kiacce OyneT

BEI3BAaH 3TOT METOM. T.e. TCIICEPb

JlerkoBoitABTOMOOWMII. Y cmanosums YucnoMecmlIlocaoounwix(5) coBceM HE TOXE camoe,
410 ABTOMOOWIB. Ycmanosums QucioMecmlIlocadounvix(5), XOTs IEPBBIA METOI M BHI3OBET
BTOpOii. DTO, KCTaTH, BOBCE HE OOS3aHHOCTh YHACJIECIOBAHHOTO MeTona. T.e. METoa B
JIerkoBOMTABTOMOOWIJIb COBEPIIEHHO 3aKOHHO MOT OBl HTHOPHUPOBATH CBOETO KOJUIETY-
MpeIIIeCTBEHHUKA U3 Kjacca ABTOMOOWIIb, IPOCTO B HAIlleH KOHKPETHOH 3a7jaue 0Ka3aaoch
yIOOHBIM BCE K€ K HEMY OOPaTHTHCS.

[Touemy XKe B HOBOU peanuzanuu moTpeOOoBaIOCH METO/T
Yemanosume YucnoMecmlIlocaoounsix() 0003Ha4aTh Kak CHEIHAIBHBIA M YTO BOOOIIE
O3HauaeT TepMuH "cnenuanbHbiii MeToa"? CrielualibHBIM OH CTaJl TOTOMY, YTO KOMIWJISITOP
JOJDKEH 00paboraTh ero ocoObiM 00pa3oM, a BOT METOAMKA W CHHTAaKCHUC TaKOTo
"cnenuanpHoro" o6o3HaueHust paszHuTcs OT OO-a3pika Kk OO-a3blky. OnHako B
oonpmmHCTBe OO-513bIKOB  "crienuanpHble" (B CMBICTIE pa3OUpaeMoil TEMBbI) METOMbI

HAa3bIBAKOTCA e6upmyaibHbiMu, a HUX CHHTAKCHUYCCKOC 00o03HaYeHNE O6BIFpBIBaeT nimn
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KPYTUTCSI BOKpYT ciloBa virtual. Kak oTMeuanoch BO BBEIEHHUU K 3TOMY ypoky ecTb OO-
SI3BIKH TJI€ BCE METO/bI U3HAYAIBHO SBISIIOTCS Virtual, B HIX HUKaKUX 0COOBIX 0003HAYCHHI
He TpeOyerca. Tem He Menee xapaktepHblii OO-s3bIK BCe Ke MPOBOAUT SIBHOE
CHHTAKCHUYECKOE pa3iuuue MEXIy MeToJaMu OOBIYHBIMH (HE BUPTyQIbHBIMH) U
BUPTYaJIbHBIMH.

Hy a B geMm ke BbIpakaeTcs yrmoMsHyTas "crenuaibHas o0paboTka" BUPTYaIbHOTO
MeTojia Komnuisitopom? BeipaxkaeTcss oHa B TOM, UTO CBSI3b MEXY BUPTYaAJIbHBIM METO/I0M
U BBI3BIBAIOIIMMHU €ro MpoueaAypaMd U (YHKUMSMH YCTaHABIMBAE€TCI HE BO BpeMs

KOMITWJIAIINHN (3TO Ha3bIBACTCA paHHUM C6)Z3bl661Hl/l€M), a BO BpECMs BBIMNNOJIHCHHWA ITPOTPAMMBI

(nozonee  ceéasviganue).  VIHpIMH ~ cioBaMM, B TO  BpeMsi  KOIJIa  METOJ
Yemanosums QucnoMecmlIlocadounvix() eme He ObUT TepenelaH HAMH B BUPTYaJbHBIM,
3anch  JlerkoBoitABTOMOOMIL. YVemanosums YucioMecmllocadounvix(5)  OqHO3HAYHO
TPAHCIMPOBAIACH KOMITMIATOPOM B ABTOMOOWIB. Yemanosums YucioMecmIlocadounwix(5).
HeBupTyanbHbiii METOA BCErja OJIHO3HAYHO BBI3BIBACTCS M3 TOTO KJAcCa, KOTOPBIM €ro
o0bsBuIL. Iloce nepenenku Toro ke MeToia B BUPTYaIbHBIH KOMIIUISTOP BCTPETUB TY K€
CTPOYKY KOJIa y>K€ MOJ0OHOM TPAHCIISIIIMK HE MPOU3BOIMT, & OCTABIIAET BOMPOC "KaKOW ke
HA caMOM Jielie MeTOJ BbI3BaTh?" 1O MOMEHTa HEMOCPEACTBEHHOIO  BBI30BA
Yemanosums QYucnoMecmllocaoounsix() Bo BpeMsi BbINodHEHUs iporpamMel. Koraa teneps
BO BpeMs BBINOJHEHHUS KIIACC-TIOTPEOUTENh 3asBIIIET YTO eMy TpeOyeTcss MMEHHO METOJ
kiacca JIerkoBoMABTOMOOWIb - UMEHHO TaK W CIydaeTcs. A eclu JOpyrod moTpeduresn
3aTpedyeT TOT ke MeTo U3 I py30BOHABTOMOOMIIB - TO MOTYYHUT OxugaemMoe. OTMETUM, 4TO
HEBUPTYaJIbHBIA METOJ| BBI3BIBACTCS YYyTh-4yTh OBICTpEE, T.K. HCHOJHSIONIAs IMporpamma
W3HayanbHO  (emie 0  3almycka) TOYHO  3HAeT  aJpec  IeJIeBOr0  MeToja
(VemanosumvYucnoMecmllocadounvix, B HameMm Ipumepe). Anpec ke BHUPTYyalbHOTO
METOJIa PACCUUTHIBAETCS HEMOCPEJICTBEHHO IIEpe]l €ro BHI30BOM (B MOMEHT KOrua
mporpamma yxe paboraer). OmHAKO pacyeTbl STH CTOJb HHUYTOXKHBI, @ MOIIHOCTH
COBPEMEHHBIX HACTOJIbHBIX (HE TOBOPS YK€ O CEpBEpPHBIX) KOMIBIOTEPOB CTOJb
3HAYUTENbHBI, YTO YKa3aHHbIE MOTEPH B MPOU3BOJUTEIHHOCTH MPOTPAMMBI  MOXHO
HOJTHOCTBIO UTHOPUPOBATH.

Umarx - pesromupyem uemwipe nocmynama OOII:

AOCTpakuMs JAHHBIX - KJIacChl MOJECIHUPYIOT OOBEKTHl PEAIbHOTO MHpA, OJHAKO JIEJar0T

9TO JIMIIIb O0 W3BECTHOU CTCIICHH, HC IIBITAsACh JOCTHUYb COOTBCTCTBUA HOILI/IH-K-OJIHOMy"
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HNHkancyasiqusi - KIacChl BBICTABISIOT I TOTpeOuTeNeld abCONIOTHO MHHHMAIbHO
HEOOXOAMMBIH IMyOIUYHbIN HHTEp(dElic, BCe OCTATBbHOE JOKHO OBITH CKPBITO

HacjienoBanue - B3aMMOOTHOIICHHS MEXAY KIAacCaMHU HAlOMHHAIOT B3aHMMOOTHOIICHUS
MEXIy OOBEKTaMH pEaJbHOTO MUpa W X rpynmnamu, rae Komrka - cnenuanu3upoBaHHBIA BUJ
(xkmacc) MiteKonmuTaroIero, a Te, B CBOI 04Yepe/lb, CIICIHATU3UPOBAHHBIN BU (Kiacc) JKUBOTHOTO.
Kaxnprii yHacnmenoBaHHBIM KJIacC TOYHO YMEET JeiarTh BCe 4TO jeniaeT kiacc 0aszoBbiii (Komika
yMeeT KOPMUTh IMOTOMCTBO MOJIOKOM, Kak Bce MIIEKONHUTAIOIINE), HO MOXKET (XOTh U HE 00s53aH)
NPUBHOCUTH CBOIO COOCTBEHHYIO (DYHKIHMOHAIBHOCTH (TOJbKO KoIllka ymeeT MsiykaTb, JIOBUTbH
MBIIIEH, ¥ IUIETh Ha cO0aK)

Mosumoppusm - oxHu U Te e PyHKIUU (METO/ABI) B Kiacce 0a30BOM W MPOU3BOIHOM
MOTYT MMETh (PYHKIHMOHAN W TOJHOCTHIO WACHTUYHBIN, ¥ YaCTUYHO COBMAJAIONIMHA (CM. HaIl
nocyie Ui npumep ¢ Yemarnosums QYucnioMecmllocadounwvix), u aOCOIIOTHO PA3THYHBIH.

A kto sBisietcss TnaBHbIMH AeicTByrommMmu Jumamu”" B OOIl-mupe? C kakumu
CYIIHOCTSIMU dHaimie Bcero noBezaercss padorats OOIl-nporpammmcty? WX Bcero aBe - Kiacc H
00bekT. I 0 mepBoM (0COOEHHO), 1 O BTOPOM MBI YK€ YIIOMUHAIM HEOJHOKPATHO, OJTHAKO HAJI0
JnaTth (popMarabHOE UX OIpeseleHne U, 4To Oosiee BaXKHO, OUEPTUTh UX B3aUMOCBS3b U MX OTJIMYHE
JpyT OT JpyTa.

Hrak, xmacc, Kak MOXHO YK€ ObLIO MPEINOJIOXKUTh U3 MPEIIISCTBYIOIIET0 pacckasza, 3TO
nporpaMMHasi CyIIHOCTb - MOJAENh PEATbHOTO 00BEKTa PeaJbHOr0 MHUpa (XOTS, pasyMeeTcs, HUKTO
HE MOXET TOMEIIaTh BaM CMOJIEIMPOBATh BBIAYMaHHBIH 00BEKT Mupa (ponTe3uitHoro). OObIUHO
KJIACChI COCTOSIT M3 MOJei (TaM XpaHATCS aTpuOyThl OOBEKTOB THIIA I[BETa Ky30Ba aBTO M HX
COCTOSIHMS, THWIIA 3aMylIeH JId JBUTATellb, WIM OCTAHOBJIICH) W (YHKIHI/METOJOB (IEHCTBUSA,
KOTOpbI  Kkjacc  "ymeer"  BbIONHATE - JeueamenvCmapm(), [eueamenv3aenywums(),
Jlesasllepeonss/leepb3axkpvims() 1 T.1.).

Yro xe A0 OOBEeKTOB, TO B OOJBIIMHCTBE OOBEKTHO- OPUEHTUPOBAHHBIX S3BIKOB
nporpamMmmupoBaHus (Takux Kak Java, C++ umu C#), 00beKTHI SBISIOTCS 9K3eMNIAPAMYU HEKOTOPOTO
3apaHee omucaHHOro kiacca. OOBEKTHl B TaKMX S3BIKAX CO3IAIOTCS C MOMOIIBIO KOHCMPYKMOopa
Kadcca, U YHAYTOXKAIOTCS (KOT/Ia OHM CTAaHOBATCS HEHYXKHBIMH) JIMOO C MOMOIIBIO JE€CTPYKTOpPA
kiacca (Hampumep, B C++), mubO0 aBTOMAaTHYECKH C HCIIOJIb30BaHUEM cOopiuka mycopa (B Java,
C#). UapiMu ciioBaMH, KJ1acce - 3TO IJIaH, IO KOTOpoMy OyJeT co3liaH 00bekT. PaccMoTpuM mpumep
Ha TICEeBJIOKO/IE:

knacc Jlom
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nBeTKphimm

kosinuectBOOKOH

ysemKpviwu3aoams()
konuvecmsoOkon3adamy ()
6ceOxnaOmxpwims ()

}

[TprMepHO Tak MbI OBl MOTJIM CMOJICIIMPOBATH PealbHBIN MTOM MporpaMMmHoO. W3 1ienoit kyun
XapaKTEPUCTUK JIOMA PEATBbHOTO MbI MOTJIM ObI OCTAHOBUTBHCS BCEro Ha JBYX (I[BETE KPBIIIH M
KOJIMYECTBE OKOH) M OTPAaHUYUTHCS JABYMS METOJAMH BCIIOMOTATEIbHBIMHU, TMOMOTAIOIIMMHU ATH
XapaKTepPUCTUKHU YCTaHABIUBATh KiaccaM mnorpedutensM("dyepHblil sSmuk" - moMHUTE?) U OJHUM
METOJIOM, YTBEP KJIAIOLINM YTO HAaIll Kjacc OyIeT yMeTh OTKpbIBaTh OKHA. CaMoe MHTEPECHO, YTO
nocnenHss gpaza He coBceM KoppekTHa. Kiacc - 3To mpoekT, a He 00BeKT MPOrpaMMHOTIO MHUpA.
Krnacc peiictBuTensHO MOT Obl OTKPBITh OKHA eciii Obl OHM Y Hero Obutn. Ho ux Hetr! OHU TOIBKO
OynyT y o0ObeKTa Co3JaHHOTO "To Kayibke" Kiacca.

TyT He COBCEM yIayHO TMEPEeCceKarTCS TEPMUHBI OOBEKT (pEaJlbHOTO MUpa; M3 HETO
apxutektop I[1O mpuaymbiBaeT Kjacc) W OJAHOUMEHHBIH €My OOBEKT (MHUpa MpPOTrpaMMHOTO,
MoJTyyaeMblii U3 4epTreka-kiacca). Jns mposicHeHHs KapTHUHBI 3allOMHHM CXEMY - KTO OTKy/a
"BbITEKaET"":

OBBEKT peanbusiii (aBroMmo6mis) = kimacc Car 2 OBBEKT nporpammusiit (MyGreenCar)

Tak xe ormetuM, 4yto OBBEKT mporpaMMHbIi MHOTJ]a HA3BIBAIOT 9K3EMNIIAPOM, OJHAKO
TEPMUH OOBEKT BCE KE YIMOTPEOIsIeTCs Yalle AaKe HeB3Upas Ha €ro HeOTHO3HAYHOCTb.

Nmes "geprex" nmoma (kimacc JlomM) MbI MOKEM HAIITaMIOBAaTh CKOJBKO YTOJHO JOMOB-
00BEKTOB, HATIPUMED:

Moitlom=noBb1# J{om()

Moii/lom.uiBeTKprimm3anars("3eneHsiid")

Moii/lom.kommuectBoOKoH3a1aTh(3)

HomPonuteneii=nosiii Jom()

HomPonureneit.ueTKpoimu3anars(" cuamii"

HomPonureneit.konnuectBoOxoH3anaTh(4)

HowmlIIpusrens=nosbiit J{om()
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HowmIIpusrens.userKpoiun3anats("kpacHbril")

HowmIIpusrens.kommaectBoOkoH3aaaTh(5)

DJEeMEHT KOoJa BHJIAa HOBHIA JlOM () MPUCYTCTBYET B TOM MJIM MHOM CHHTaKCHCE B JIFOOOM
OO-s13pIKE M HA3BIBACTCS KOHCMpPYKmopom oOvekma. Ero HazHaueHHWE MMEHHO TaKoe KaKoe |
BBITEKACT M3 HA3BaHUs - CKOHCTPYHMPOBATh HOBBIM OOBEKT MO KJIACCY-4ePTEXKY M IO3BOJIUTH HAM
MOJTYYUTh JIOCTYT K €ro (QyHKIUSAM / METOJIaM.

Kak BuauTe mpobiema TOJBKO OJHA - MPUAYMATh KaXJIOMY OOBEKTY YHHUKAIBHOE UM, U B
oOmieM ciry4ae COBIAJeHHE C MMEHEM Kilacca He Jommyckaercs. M BOT TOJNBKO Temeph, Korjaa y Hac
€CTh TIPOTPaMMHBIN 00BEKT - KOIHUA (ITyCTh M CHJIBHO yCEUEHHas) 00BEKTa peajbHOTr0 MBI MOXKEM
HAYMHATH OTKPHIBATh OKHA!

Moit/lom.BceOkHaOTKPHITH()

HomPonureneit.eceOxkHaOTKPHITH()

HowmlIIpusarens.BceOxkHaOTKPBITH()

[Tpu 5TOoM B 001IeM ciy4ae (0JJHAKO - CM. TPUMEUYaHHE B KOHIIE YPOKa) CTPOKa

Jom.BceOkHaOTKPHITH()

BbI30BeT ommOKy Kommmisinuu. Kimace onpezenser, 9ro OyayT yMeTh JenaTh MOTyYeHHbBIE
13 Hero (WJIH, €CIT XOTHUTE, "0oT Hero') 00bhEeKThI, HO HE OH CaM.

Hrtoro, oTBET Ha TMOCTaBIEHHBIM paHEEe BOMPOC: OOBEKT (NMPOrPaMMHBIN) CO3TACTCS IO
"yepTexy'"-KJIacCy U B 3TOM CMBICIIE SBJISIETCS MOJTHOCTHIO OT Hero 3aBucsmuM. He Oyner kmacca -
ompesieNIeHHO He OyJeT oObekTa. B To jke BpeMsi, KjlacC BCEro JIMIIb IUIAHUPYET XapaKTePUCTUKH
(arpuOyThl) ¥ GYHKIHOHAT OyayIIUX CBOMX OOBEKTOB, HO CaM UMH HE 00JalaeT U MPOU3BOIAUTH
KaKylo-1100 aKTHMBHOCTH HE MOXeT. MHbpIMEH  cioBamu, 4YTO OBl  BOCHOJIB30BATHCA
(YHKIIMOHAIBHOCTBIO 3aJI0)KEHHOH B Kj1acce (OTKPBITh OKHO B Jlome) moTpeOuTenb 00s13aH co3AaTh

ero o0beKT; nHave Tpedyemasi GyHKITMOHAILHOCTh OYAET IMOMPOCTy HEIOCTYITHA.
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2. Paspabotka NO ¢ ucnonb3oBaHnem Kdevelop

KDevelop — cBoOomHas cpena pa3pabOTKH TporpamMMmHoOro obecnedenws it UNIX-
no100HBIX omnepannoHHbIX cucteM. KDevelop He BKiIodaeT B CBOM COCTaB KOMIHJISATOP; MHBIMH
cinoBamu caM 110 cebe KDevelop He ymeeT mepeBoUTh TEKCT HAITMCAHHBIA MMPOTPAMMHICTOM B KOJT
TOJHBIN /7S BbINIONHEHUs Ha KommbloTepe. KDevelop Tonpko npepocTaBiser yao0HYO cpeny Jis
Habopa TaKOro TEKCTa, €ro PeJaKTUPOBAHUs, OTJIAJKA U MPOYUX TUIHUYHBIX 33734 pa3padoT4HKa.
OpmHako Ui caMOro BaKHOTO 3Tama B pa3paborke [1O - mepeBoj TekcTa mporpamMmbl Ha SI3bIKE
BBICOKOTO ypoOBHs (nomyctuM Pascal), B SKBHBaJICHTHYIO NMPOTpaMMy Ha MAallMHHOM SI3bIKE (HJIH,
KaK eIlle TOBOPSAT, MEPEBOJI B JBOMYHBIA KOJI) - eMy TpeOyeTcs MOMOIIb BHEIIHEH MpOrpaMMbl-
KomnmisiTopa. Takue nmporpaMMbl CyIIECTBYIOT camu 110 cebe, HezaBucumo ot KDevelop u B nienom
TeKCT HaOpaHHBIM B Jr000M pemakTope (B KDevelop B T.4.) MOKHO MCHOJB30BaTh KaK BXOJHOM
daitn I KOMIUIATOpPa BHE 3aBUCHMOCTH OT TOTO YCTaHOBJIGHA y HAc cpeAa pa3paboTKu WM ee
HeT BooOme. Kommmmsarop wammumem/otcytctBuem KDevelop He wHTEpecyeTcs; emy HyKeH
CHHTAaKCHYECKH KOPPEKTHBINM (paity1 Ha BXoJe W 0ojiee HUYETro, METOJAMKa CO3JaHus 3Toro (haiina
KOMITUJISITOPY Oe3pa3yinyHa.

Opnnako KDevelop ymeeT o4eHb IIaKo OCYIIECTBISITh Mepeaady HaOpaHHOTO B HEM TEKCTa
pa3pabaThiBaeMOil TPOTPaMMbl KOMIIMIISATOPY, MPUEM COOOLICHHA OT KOMIWIATOpAa O XO7e
KOMOWIALIWUA W, [0 OKOHYAaHHHM JTOTO TMPOIIECCa, BBHIJAYYy COOTBETCTBYIOIIUX COOOIICHHIA
nporpamMmucTy. Takum cOOOIIEHHEM MOXET OBITh U3BECTHE O TOM, YTO OINMOOK KOMITHJISIIUH HE
00HapYyXEHO, a TI0ITOMY HCIHOJHHUTEIBHBIA (JIBOWYHBIA) MOIYJIb YCIIEITHO COOpaH W TOTOB K
TECTOBOMY 3amycKy. Mmm, HampoTwB, cooOuieHue o, Hampumep, 3-X OIMHUOKaX KOMITWJISIMH C
yKa3aHHEeM CTPOK MCXOJIHOM MpOrpamMMbl HX BbI3BAaBIIMX. SICHO, YTO TaKOW MOAXOJl CHIIBHO
noBbImaeT 3PGeKTUBHOCT, padOTHl pa3padoTuMKa IO CpaBHEHHIO ¢ '"mpsMoil" paboToil ¢
KOMIWIATOPOM M YTEHHUEM BBIJABAEMBIX MM COOOINECHUI B KOHCOJBLHOM OKHE, Jla M PEIaKTOp
BCTPOEHHBIH B 3Ty Cpely 3HAYUTEeNbHO Oojiee yA0OCH W TPOJIBHUHYT IO CPaBHEHHIO CO
CTaHJIaPTHBIM.

KDevelop yMmeer B3auMOIEHCTBOBATh OMNKMCAHHBIM BBIIIE CIIOCOOOM HE C OJHUM
KOHKPETHBIM KOMITHJIATOPOM, & C UX MHOKECTBOM. T.e. MCIONIB3ys 3Ty Cpely MOXKHO CO37aBaTh
porpaMMbl Ha MHOTHX SI3bIKax MPOrpaMMUpoBaHus. Jlaeko He MOJHBIA UX MepeueHb BKIIOYAET B
ce0s Takue s3bIkM Kak Ana, Bash, C, C++, ®optpaHn, Java, Pascal, Perl, PHP, Python, Ruby u SQL.
IIpu sTom u mporpammuct Ha Poprtpane u [lackamb-mporpaMMUCT pabOTAOT B OJHOW M TOM XKe

rpa(bnquKoﬁ cpeaec, ¢ OTHUM U TEM KE€ PCAAKTOPOM U MOTYT IIOJIB30BATbCA BCEMU MHCTPYMCHTAMU
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U BCIIOMOTaTelIbHBIMA OKHamMu BcTpoeHHbIMH B KDevelop. Pasnmuume (ma m TO He CTOJIb SIBHO
BBIPQXKCHHOE BHU3yallbHO) NPOSBUTCS B MOMEHT KOT/Ia KAaXKIBIA M3 HHUX JacT KOMaHIy Ha
KOMIWIILUIO CBOEH MporpamMmbl (WM, Kak e€Iie TOBOPSAT, Ha COOpPKY IMPOEKTa): y TEepBOTO
otrpabortaer @opTpaH-KOMIWIATOP, a y Broporo [lackans- kommmisatop. OnHako oHE 00a MOTydar
COOTBETCTBYIOIIHE YBEAOMIICHHUS B KOHIIE 3TOTO IpoIiecca.
Pazymeercs, B pamKax Haliero Kypca He BO3MOXKHO PacCMOTPETh CO3JaHHE IMporpamMm Ha
BCEX M KaXJOM s3blke M3 crucka noanepskuBaembix KDevelop. [ToaTomy B kauecTBe HaIiero
pabouero nHCTpyMeHTa BbioepeM C++ kak oMH U3 (eciu He camblid) momy sipHeix OO-s13b1k0B. T.e.
MBI TOTOBBI IMOMPOOOBATH CO3/aBaTh HECIOXKHBIC Mporpammbl Ha si3bike C++ B cpene KDevelop.
s 3TOrO, OYEBWAHO, MBI JIOJDKHBI OBITh KOMIIETEHTHBI B JIByX HE CBSI3aHHBIX O0JacTsIX
KOMIIBIOTEPHOM HAYKH:
o MBI JIOJDKHBI 3HaTh M YMETh MUCATh CUHTAKCUYECKU KOPPEKTHBIE MPOrpaMMbl
Ha C++ KaKk TakOBOM, BHE 3aBUCUMOCTH OT UCIIOJIb3yEeMO# Cpelibl pa3paboTKu
o Mbl A0bKkHBI 3HaTh KDevelop uMEHHO Kak TpWIOKEHHE U yMETh
MOJTb30BAThCSI MIPEIaraeMbIM UM (YHKIIMOHAJIOM OIISITH )K€, BHE 3aBUCUMOCTH OT sI3bIKA Ha
KOTOPOM MbI OyzieM paboTaTh
CoenuHeHUe ATHX JBYX KOMIICTCHIIMH TMPUBEACT K co3AaHui0 uMeHHO C++ - mporpamm
UMEHHO ¢ nomolsto cpeas KDevelop.

PaccMoTpum 3T BOITPOCHI MTOCIEA0BATENHHO B CICAYIOMMX JBYX MOApa3aeiax.

2.1. OcHOBBbI fAi3blKa NporpammupoBaHua C++
C++ — KOMOWIMPYEMBIH CTPOTO THUIMU3UPOBAHHBIA SI3BIK MPOTPAMMUPOBAHUS OOIIETO

HazHaueHus. [loanepkuBaeT pasHble MapagurMbl IPOTPAMMHUPOBAHHS, HO HAMOOJbIIEEe BHUMAHHE
YAETeHO MoAepkKKe 00BEKTHO-OPUEHTUPOBAHHOTO Noaxoa. C++ crpaBeyIuBO CUUTAIOT TPYAHBIM
JUTSL U3YYEHUS S3bIKOM B BHJLY €TI0 CIIO)KHOCTH U M30BITOYHOCTH.

B Bugy orpannueHHOro o0beMa Hallero Kypca U HECKOJIbKO MHOM €ro HamnpaBiIC€HHOCTH MbI
OTPAaHUYMMCS JIUIIb CAMbIMU 0Aa30BBIMH KOHCTPYKILHMSMU 53bIKA, J1a U TO He BceMu. llpu xenaHuu
00ydeHne MOXKET OBITh IPOJAOJDKEHO CAMOCTOSITEIILHO TI0 YYEOHHKAM U CTaThsIM, OITyOJIMKOBaHHBIM
B MEYaTHOH U 3nekTpoHHoi npecce (MuTepHeT). O0beM MHDOpMAIUK HAXOASIIEHCS B CETH JJaXKe B
cB00OIHOM AocTyTie OoJiee YeM AoCTaTodeH s uzydeHuss C++ ¢ o000 CTENeHbI0 OrPYKEeHUs B
ero HioaHChl. OTMeTHM, 4TO 0a30BO€ 3HAHWE AHTIUICKOTO S3bIKa (TEXHHYECKOTO) XOTh U HE
ABIISIETCS] 0053aTEIBHBIM YCIOBHEM JUISI YCIIEIIHOTO ocBoeHUsI C++, ClTOCOOHO CHIIBHO OOJIETYUTh U

YCKOPHTH YIeOHBII TpoIiecc.
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Urak, npocreiimas C++ mporpamMma mpoU3BOIAIIAs KAKyH-TO aKTUBHOCTh MOXKET HMETh
BUJI:

#include <iostream>

using namespace std;

int main()

{

cout << "VYuyumMmcs nporpaMmmupoBaTth Ha si3bike C++!";
return 0;

b

Pazbepem ee cTpouka 3a CTPOUKOM:

#include <iostream>

Ilpuy xommuisiiuM WOpOrpamMMbl  JAWPEKTHUBA mpenporeccopa #Hinclude 3acrtaBnser
KOMITWJISITOP BKIIFOUWTBH COJIEP)KMMOE 3aJaHHOTO (paitia B Havajo Bamield mporpaMMbl. B maHHOM
Clly4ae KOMITWJISTOP BKJIIOUUT colepkumoe Qaiina iostream. dailinbl KOTOpbIE BBl BKIIOYAETE B
Hayayio (WJIM 3aroJIOBOK) Ballleil MporpaMMbl, Ha3bIBAKOTCS 3aroJIOBOYHBIMU (paitiamu. OOBIYHO OHU
UMEIOT pacuimpenue .h, o1HaKo JTaHHBIA ciaydail - 0coOblid, HaM Hy>KeH UMEHHO (aiin iostream (0e3
pacmupenusi), a He iostream.h. B naHHbIi MOMEHT HE OECIIOKOMTECh O BHYTPEHHEM COJICPKUMOM
3aroJIoBOYHBIX (aitioB. [IpocTo moiimute, uto onepatop #include mo3BosseT BaM UCTIOIB30BATh ATH
¢aitnel. Kaxxnast coznaBaemast Bamu mporpamma Ha C++ HauWHAETCS C OJHOTO MM HECKOJIBKUX
oneparopoB #include. DOTu omepaTopsl yKa3bIBAlOT KOMIWISTOPY BKJIIOYHTH COJEPKUMOE
3alaHHoTO (haiina (3aroJoBoyHOTO (aiiia) B Bally Mporpammy, Kak eciii Obl IporpamMma cojiepskana
orepaTopbl, KOTOPbIE HAXOAATCS BO BKIouaeMoM (aiine. 3amedaHue: HUKOTJAa HE H3MEHSHTE
COJICP)KUMOE 3aroJIOBOYHBIX (DAiIOB. DTO MOXKET MPHUBECTH K OIIMOKAM KOMITHJISIIIUU B KaXKJIOH
co3maBaeMoil Bamu nporpamme. OqHako mpocMoTp (0e3 perakTUpoBaHus) 3TUX (aisIOB SBISETCS
XOPOIIEH MPaKTUKOM /I MOCTHKEHUS BHYTPEHHEH CTpyKTyphbl C++ - mporpamm.

using namespace std;

l'oBoputr 0 TOM, YTO B JajbHEWIIEM TEKCTe MNPOrpaMMbl HEOOXOIUMO HCIIOIb30BAThH
UACHTU(UKATOPHl W3 yKa3aHHOI'O MMEHHOIO INPOCTpPaHCTBA (namespace - MPOCTPAHCTBO HMEH).
[Toka MOXHO MNPOCTO MPHUHATH Kak JAaHHOCThb, 4YTO Hama mnepsasi CH++-mporpamma "xenmaet"
paboTaTh B MPOCTPAHCTBE MMEH C UMeHeM Std, M OTJIOXHTH PACCMOTPEHHE CAaMOW KOHIICHIIHH

namespace N0 JIy4llnX BpCMCH.
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int main()

B xaxmoit C++ mporpamMMe JoDKHAa OBITh POBHO OJHA (GYHKIHS C HMEHEM
main().lcnonHeHre nporpaMMbl HAUWHAETCS C BBITIOJTHEHUS IEPBON MHCTPYKIUH QyHKIUK main(),
B HalleM ciy4ae — cout. 3areM OJHa 3a JAPYrod HCHOJHSIOTCS BCE aJIbHEHIINE WHCTPYKIHH
(KOTOpBIX B HAIlIeM MUHUMAJILHOM IIPUMEPE HET), U, BBITIOJIHUB MOCIEIHIO HHCTPYKIHIO (PYHKIIUN
main(), mporpaMMa 3aKaHIMBaeT padoTy.

OyHKIUs (He TOJABKO main, a Jito0as) COCTOMT MX YEeThIpeX YacTel: THIa BO3BPAIIAEMOTO
3HAa4YeHUs, UIMEHH, CIHCKa apaMeTpoB U Tena GpyHKuuu. [1epBbie TpU YaCTH COCTAaBIIAIOT MPOTOTHIL
byHKIUH.

Croucok mapaMeTpoB 3aKJIIOYaeTcsl B KpYyTJble CKOOKM M cJeayeT BCeraa 3a HMEHEeM
¢byskiuu. B HameM ciiydae MycThle KpYTJIbie CKOOKM O3HA4aroT, YTO main He KIET HHUKAKUX
napametpoB. CroBo int Ha MecTe THIIa BO3BpAIIaeMOT0 3HAYECHHsS TOBOPUT O TOM METOJl main
cobmpaeTcsi BEpHYTh KaKoe-TO 3HadeHHWe Ienoro Ttuma (int - 1menoe umceio). Temno QyHKIuu
COJIEPKUT TOCIIEOBATEIBHOCTD UCTIONHIEMbBIX HHCTPYKIMA U OTpaHHYEHO (UTYPHBIMH CKOOKaMH.
Bropoe HazHaueHue Takux CKOOOK - IpyHIMPOBKA OMEpaToOpoB. DTO Takoil HaboOp Omneparopos,
KOTOpbIE KOMITBIOTEP JOJKEH BBITIOJHUTH OMPEETICHHOE YUCIOo pa3 (LMKI), WIK APyroil Habop
OTepaToOpOB, KOTOPHIE KOMITBIOTEP JTOJIKESH BBITIOJIHHUTD, €CIIU BBIIIOJIHSACTCS OMPEICIICHHOE YCIIOBHE.
B o6oux ciydasix Mbl YBUIMM OTKPBIBAIOIIYIO U 3aKPBIBAIOIIYI0 (PUTYpHYIO CKOOKM BHYTpPHU Teia
TOH Wiau WHOW GyHKIMu. Ham mpumep CIWIIKOM TPOCT IS ITUKJIOB W YCIOBHM M HUKAKHX
IPyNIIUPOBOK HE HCIIONIb3YeET.

cout << "YuyuMmcs nporpaMmMupoBaTth Ha sizbike C++!"';

TpeTbss MHCTPYKIMA SIBISETCS HHCTPYKIMEH BbIBOJA. cout — 3TO BBIXOJHOM IMOTOK,
HaTPaBJICHHBIN Ha TEPMHUHAJ, << — OnIepaTop BhIBOJA. [I0JIHOCTBIO 3Ta HHCTPYKIIHSI BBIBOJAMT B COUt
— TO €CTh Ha TEPMHHAJ] — CHMBOJIbHYIO KOHCTaHTY, 3aKJIIOYCHHYIO B JIBOMHBIC KaBBIYKU. B
pe3yJIbTaTe BHINIOJHEHUS JAHHON MHCTPYKIIMU MBI TIOJYYUM Ha TEpMUHAJIIE COOOIICHHE:

Yuynmcsa nporpaMmmMmpoBaThb Ha Ai3blke C++

return 0;

Ham meton main o6s3aics BEepHYTh HEKOTOpoe Ienoe 3HadeHue. s sToro ciemyer
BOCIIOJIb30BAThCS OINEpPaTopoM return Iocjie KOTOPOro M yKa3aThb 3TO caMoe 3HadeHue. Eciu
orepaTop return OMyCTUTh OIIMOKM KOMIWIALIMK HE NMPOU30UIET, OJHAKO BO BPEMS BBIIIOJHEHHS

Hair MeToJ1 OyIeT BO3BpallaTh HEKOTOPOE ciryvaiiHoe 3HaueHue ("'mycop").
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Touka ¢ 3amsaToi B KOHIIE HHCTPYKIIMH COOCTBEHHO, 0003HaYaeT UMEHHO 3TOT (DAaKT - KOHEIT
uctpykiun. [IporpaMmMuct 00s3aH CTaBUTh 3TOT CUMBOII (;) B KOHIIE KOXKIOW MHCTPYKIIHH.

TunnuHas nporpamma ¢ (QYHKIMOHATBHOCTHIO XOTs Obl UyTh-UyTh CIIOKHEE TOJBKO YTO
MOKA3aHHOW OIpPENENICHHO JO/DKHA XPAaHWTh Kakylo-TO HMH(OpPMAalui0 BO BpeMsl CBOETO
BBITIONTHEHWsA. Hanpumep, nporpaMMe, nedararomiei (aiis, Hy)KHO 3HaTh UMs ¢aiia U, BOZMOXHO,
YHUCIIO KOIUH, KOTOpBhIE BbI XOTUTE HamedaraTh. B mporiecce BBINOTHEHHS MPOrpaMMbl XPaHST
TaKylo HHGOpPMAIIMIO B TAMATH KOMITbIoTepa. UTOObI UCIIOIBb30BATh ONpeAeIeHHbIE SUEHKH MTaMsTH,
porpaMmbl NPUMEHSIOT TepeMeHHble. [Iporie roBopsi, mepeMeHHas MHpeACTaBiIseT COOOM MM
SUEUKH MaMsITH, KOTOpast MOXKET XPaHUTh KOHKpPETHOE 3HaueHue. Korja Bel mpucBanBaeTe 3HaUe€HUE
MEepeMEHHOM, TpelICTaBbTe cebe MEepEeMEHHYI0 B BHUJE SIIMKA, B KOTOPHIH MOXHO IOMECTUTh
3HayeHne. Ecnu Bam mo3ke norpedyercs HCIoab30BaTh 3HAUCHUE MIEPEMEHHOM, KOMITBIOTEP IPOCTO
MIOCMOTPUT 3HAYEHHE, COACpIKAIIEECs B SIIHKE.

Bamm nporpamMMbl UCTIONB3YIOT MEpeMEHHbIe Ui XpaHeHus nHpopmanuu. B 3aBucumoctu
OT THIIa XPAaHUMOTO 3HAYEHUsI, HAIIPUMEP, 1eJI0€ YNCiI0, OyKBa anaBuTa UM YHCIIO C TUIABAIOIICH
TOYKOW, TWIl Bamied rMepeMeHHOW Oyaer pa3HbIM. THN TEepeMEHHOW yKas3blBaeT THIl 3HAYCHUS,
XpaHUMOTO B TIEPEMEHHOMH, a Takke Habop orneparuii (Takux Kak ClI0KeHHUe, yMHOKEHUE U JPYTHE),
KOTOpBIE MporpaMMa MOXKET BBITIOJIHATH HaJ 3HaAUY€HHWEM MepeMEeHHON. BoJIbIIMHCTBO MporpaMm Ha

C+ + OynyT HCTIONB30BaTh THITBI IEPEMEHHBIX, IepednciIeHHbIe B Tabm. 3.1
Tun Jlnana3oH XpaHUMBIX 3HaYCHUI

3HaueHuss B auana3zoHe oT -128 mo 127. OObIYHO HCIONB3YETCS IS

char

XpaHeHus OykB anaBuTa
int 3HaueHus B quanasoHe ot -32768 no 32767
unsigned 3nauenus B quanasone ot 0 1o 65535
long 3HayeHus B nuamna3oHe oT -2147483648 no 2147483647
float 3HaueHus B quamnasoHe ot -3.4 x 10-38 10 3.4 x 1038
double 3Hadenus B quamna3oHe oT 1.7x 10-308 mo 1.7x 10308

Tabnuma .1. Hanbonee BocTpeOoBaHHbBIE TUITBI TEpeMEeHHBIX CH++.
[Ipexxne yeM BB CMOXETE HCIOJIB30BATh MEPEMEHHYIO, Ballla IporpaMMa JOJKHA ee
00BsIBUTh. [IpyruMH CIIOBaMH, BaM CJIEeAyeT MPeACTaBUTh NepeMeHHyo kKommuiatopy C++. UtoOsl

OOBSIBHUTH NEpEMCHHYIO B IIpOorpaMme, BaM CJICAYCT YyKa3aTb THUII nepeMeHHoﬁ n €€ HuMi, IIO
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KOTOpOMY TMporpamma Oyner oOpamarbcs K JaHHOW NEpeMEHHOW. YKa3bIBaWTe THUI U UM
MEPEMEHHOM MOCTIe OTKPBIBAIOLIEH (PUTypHOU CKOOKH IIIaBHOM MPOTrpaMMBbI, KaK MOKa3aHO HUXKE:

THI_TlepeMeHHO MM _TlepeMeHHOI;

Kak mpaBuio, Tum mepeMeHHON OyAeT OJHUM W3 THUIOB, MEPEYUCIeHHBIX B Tabn. 3.1.
Bribupaemoe Bamu MMsI TIEpEMEHHOM JTOJDKHO HECTH CMBICIOBYIO HAarpy3Ky, KOTOpas OIHCHIBAET
(1t BceX, KTO 4YHTaeT Bally MPOTrpaMMy) HCIIOJIb30BaHuE MepeMeHnHoi. Hampumep, Barma
nporpamma Morja Obl MCIIOJIb30BaTh IMEPEMEHHbIE, Takue Kak employee name, employee age u T.
n. ObpatuTe BHUMaHWE Ha TOYKY C 3aIsiTOM, KOTOpas CleayeT 3a MMeHeM mepemeHHou. B C++
00BsBIICHHE TEPEMEHHOW cuHMTaeTca HWHCTpyKiue. [loaToMy BBl [JOJDKHBI IMOCTaBUTH TOCTE
00BSABIICHUS TOUKY C 3aIATOH, TOYHO TaK € KaK CTaBUTE €€ B KOHIIE MHCTPYKIUHU MPOU3BOISAIICH
KAaKyl0-TO aKTUBHOCTb TUIIA MI€YaTU CTPOKH.

@®parMeHT cieayroleil mporpaMmbl OOBSBISIET TPU MIEPEMEHHBIE, HCIIOJNIB3Ys TUIHI int, float
u long:

#include <iostream>

int main()

{

int test_score;
float salary;
long distance to mars;

}

Baxxno oOpaTuTh BHMMaHuE, YTO JaHHAs MPOrpaMMa HUYErOo HE BBINOJIHSAET, a TOJIBKO
00BABIICT MEepeMeHHbIC (TeM He MeHee, opManbHO 3TO mojHoueHHas C++ - mporpamma). Kak
BUJUTE, OOBSBICHUE KaXI0H NMEPEeMEHHOW 3aKaHYMBAETCSl TOUKOU ¢ 3ansaToi. Eciiu Bl 00BsBIIsIETE
HECKOJIbKO TEPEeMEHHBIX OJIHOTO W TOT0 e THMa, MOXHO pa3lelsiTh WX HMEHa 3allsITOM.
Crnenyrommii onepaTop, HanpuMep, OOBSIBISIET TPU MEPEMEHHBIX C IIABAIOIICH TOYKOM:

float salary, income_tax, retirement fund;

[Tocne oOBsBNEHUS TEPEeMEHHOW BBl HCIONb3yeTe omepaTop mpucBauBanus C++ (3HaK
paBHO), 4TOOBI MPHUCBOWTH 3HAYCHHE TMEepeMeHHOW. dparMeHT cieayromeld MmporpaMMbl CHadala
OOBSBISIET MEpEMEHHble, a 3aTeéM HCIOJb3yeT OIepaTop MPUCBAUBaHMs, 4YTOOBI IPHUCBOUTH
NEepPEMEHHBIM 3HAUCHHUS:

#include <iostream>

int main()
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int age;
float salary;

long distance to the moon;

age = 32;
salary =25000.75;
distance to the moon = 238857;

b

[Ipu 0OBSABICHNHU MTEPEMEHHOM YacTo YI00HO MPUCBAUBATh €l HAYaIbHOE 3HaueHue. YToObI
YOPOCTUTh Takylo mpoueaypy, C++ mo3BoJsSieT NMpHUCBaWBaTh 3HAYCHHE BO BpPEMsi OOBSBICHHS
MEPEMEHHOM (T.€. CBECTU OOBSIBICHUE U MPUCBOCHUE B OJHY MHCTPYKIIHIO), KaK MMOKa3aHO HUKE:

int age = 32;

float salary = 25000.75;

long distance to the moon = 238857;

[Mocne mpucBOoeHUs 3HAYCHHS MEPEMEHHOW Ballld MPOTPaMMbl MOTYT HCIOJIB30BATh 3TO
3Ha4YeHHe, MPOCTO oOpamiasch kK ee uMeHHu. Clieayromas mporpaMma MPUCBAauBAET 3HAYCHUS TPEM
MIEPEMEHHBIM U 3aTEM BBIBOJIUT 3HAUYCHUE KAXKIOW MEPEMEHHOM, UCTIOIB3YsI cout:

#include <iostream>

using namespace std;

int main()

{

int age = 32;

float salary = 25000.7;

long dis_to_moon =238857;

cout << "Cryxkamemy " << age << " ropga (yiet)" << endl;
cout << "Oxkuaz cayxainero cocraisger $" << salary << endl;

cout << "Or 3emim 10 ayHBI " << dis_to_moon <<" mumip" << endl;

Korna Bbl OTKOMITMWJIMPYCTE U 3aIllyCTUTEC 3Ty NpOIrpaMMy, Ha DKPAHC IMOABUTCA CJ'ICI[yIOHII/Iﬁ

BBIBO:
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Cnyxamemy 32 roaa (j1et)
Oxuaz cimyxarero cocrasisier $25000.7

Ot 3emiu 10 yHbI 238857 Muib

HezaBucumo oT meneBoro HazHadeHUs OOJBIIMHCTBO Bamux mporpamMm Ha C++ OyayT
CKJIaJbIBaTh, BBIYUTATh, YMHOXKaTh WIH JI€IUTh T€ WJIA WHbIE 3HaYeHUs. Bamum mporpamMmsl MOTYT

BBITIOJIHATh apu(MeTHUeCKHe ONepalud C KOHCTaHTaMu (Hampumep, 3*5) miam ¢ mepeMeHHBIMHU

(mampumep, payment — total). TaGnuma 2 mepeyucisieT OCHOBHBIE MaTEMaTHYECKHE OIepaliuu
C++:

Oneparnus Ha3znauenune [Ipumep

+ Crnoxenue total = cost + tax;

- Brrauranue change = payment -

total;
* YMHOKEHHE tax = cost * tax_rate;
/ Henenne average = total / count;

Tabnuma2. OcHOBHBIE MaTeMaTHueckue oneparuu C++.

Crnenytomiasi mporpaMMa HCIIOJIB3YeT cout Ui BBIBOJIA Pe3yJibTaTa HECKOJIBKUX IMPOCTHIX
apu(MeTHIeCcKHX onepanui:
#include <iostream>
using namespace std;
int main()
{
cout <<"5+7="<<5+7<<endl
cout <<"12-7="<<12 -7 <<endl;
cout << "1.2345 * 2 ="<<1.2345 * 2 <<endl;

cout <<"15/3="<<15/3 <<endl

[TocmoTpuTe BHMMAaTEIbHO Ha OIepaTopbl mporpammbl. OOpaTuTe BHUMAHHUE, YTO KaXKJI0€
BBIpQXKEHHE CHayajla IMOSABIISETCS B KaBbIYKaX, KOTOpbIE OOECIeYMBAIOT BBIBOJ CHMBOJIOB

(mampumMmep, 5 + 7 =) Ha 3KpaH. 3aTeM MporpamMma BBIBOJUT Pe3yJIbTaT OMEpaIii U CUMBOJ HOBOM
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CTPOKH. Korna Bbl OTKOMIIMJIMPYCTEC M 3aIlyCTUTC OTY IpOTrpaMMy, Ha BaAlICM JKPAHE IOABUTCA

CIENYIOLIUN BBIBOJI:

5+7=12
12-7=5
1.2345 * 2 =2.469
15/3=5

B nmanHOM ciyyae mporpamma BBITIOJIHSUIA apu(DMETHYECKHEe OTepaliy, HCIOIb3ys TOJIBKO
noCTosiHHbIe 3HadeHus. ClieAyromas MmporpaMMa BBIMOJHSACT apUPMETHUECKUE OIEpPaIiH,
UCIIOJIB3YSl IEPEMEHHBIC:

#include <iostream>

using namespace std;

int main()

{

float cost =15.50; // CroumMocTh MOKYTIKA

float sales tax = 0.06; // Hasior na nponaxy 6%

float amount paid = 20.00; // Jlensru nokymnaresns

float tax, change, total; // Hamor Ha npojaxy, cJjaua OKynaTelto U O0Iui cueT

tax = cost * sales_tax;

total = cost + tax;

change = amount paid - total;

cout << "CrommocTh mokynku: $§" << cost << "\tHamor: §" << tax << "\tOOmwmii cuet: $"
<< total << end],;

cout << "Cpnaua nokynaremo: $" << change << endl;

B manHOM cimydae mporpamma UCIOJIb3yeT TOJBKO MEepeMEeHHBIE ¢ IaBaroiiel Toukoit. Kak
BUJNUTE, NpOTpamMma IPHCBAMBAET 3HAYCHHS NEPEMEHHBIM NpU OOBSIBICHUH M KOMMEHTHPYET
Ha3HaueHHWE KaXJIoW (0 KOMMeHTapusx OyIeT CKa3aHO B KOHIE JaHHOTO paszena). Jlamee
porpamMma BBITIOJIHAET apu(pMeTHYecKre ONepaluy Hajl NepeMEHHBIMU Ul OINpPECIICHUs] Halora
Ha MpoJIaxy, o0IIero cuera U caayu nokymarento. OOmias ctouMocTs nokynku, Hamor u OOmuit

CYET BBIBOJATCS B OJHY CTPOKY, HO OTAENSIOTCA ApPYr OT JApyra 3HakamMu Ta0yssuuu. O6 3ToM
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TOBOPAT CneyuanibHvle CUMBOJIbl, COCTABICHHbIE U3 KOCOM uepThl W OykBbl t. Chaua BBIBOJUTCS
oTIeNnbHOM cTpokoi. Kornma Bl OTKOMIHIMpPYETE M 3aIyCTUTE 3Ty NPOTrpaMmy, Ha BallleM SKpaHe
MOSIBUTCS CJEIYIOIIUNA BBIBO/I:

Croumocts nmokynku: $15.5 Hanor: $0.93 OO6mwmii cuer: $16.43

Cnaua nokynareno: $3.57

Krnacc mpezacraBnsier coOoi riaBHOE HMHCTpyMEHTanbHOE cpenctBo C++ s 0OBbeKTHO-
OpPUEHTHPOBAHHOTO IpOrpaMMHUpoBaHus. T.e. KOHCTpyKuus ompenensemas B C++ mporpamme c
MIPUBJICUEHUEM KITFOYEBOTO CJIOBa class mo3BoiisgeT peann3oBbiBaTh Te uaeu u konmenuuu OOIl o
KOTOPBIX IIJa pe4yb B MEPBOM 4acTu Kypca. Kak BBl yke 3HaeTe Kjacc TpyIIUPYET 3JEMEHTHI,
COOTBETCTBYIOIIIME JaHHBIM O HEKOTOPOM OOBEKTE pPEajbHOr0 MHpA, U ONEPUPYIONIUE STHMH
JTaHHBIMU (QYHKIHMU (Ha3piBaeMble MeTonamu). ['pynmupys ganHble 00 00ObEKTEe W KOIUPYS UX B
OJIHOM TEepeMEeHHON-KJIacce, BbI YIPOIIA€TEe MPOIECC NPOTPAMMHUPOBAHUS W YBEIHMYUBACTE
BO3MOKHOCTb ITOBTOPHOTO MCIIOJIB30BAHMUS CBOETO KOJIA.

Knacc C++ momxkeH UMeTh YHHKAJIBHOE MMsI, 32 KOTOPBIM CJIEAYET OTKpbIBaromias GpurypHas
CKOOKa, OJIMH WJIM HECKOJBKO JJIEMEHTOB (a WMH, TPaJAUIMOHHO, OyAyT TMOJS M METOIbl) U
3aKkpbIBaoIas Gurypnas ckooOka. T.e. cxema oOBsBICHUS Klacca TaKas:

class class name

{

int data_member; // DneMEeHT TaHHBIX, TIOJIE
void show member(int); // ®yHKIHSI-2TEMEHT, METO

¥

[Tocne ompeneneHust Kjacca Bbl MOXKETE€ OOBSBIATh nepeMeHHble THIIA 3TOTO Kiacca
(Ha3pIBaeMble OOBEKTaMH, WM, Uil HM30€raHus IyTaHHUIBI MEXIY OOBEKTaMU pealbHbIMU U
MIPOTPAMMHBIMU - SK3EMNIAPAMU), KAK TIOKA3aHO HIDKE:

class name object one, object_two, object_three;

Crnenytorniee ornpeenenre co3aaet kimace employee, KOTOPBIA COAEPKUT OMPEICIICHUST TPEX
OJIEH M OJHOTO METO/IA:

class employee

{

public:
char name[64];

long employee id,;
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float salary;

void show_employee(void)
{
cout << "Mms: " << name << endl;
cout << "Howmep ciyxamiero: " << employee id << endl,

cout << "Oxutagx: " << salary << endl;

3

OOpatuTe BHHUMaHHME Ha WCMOJNb30BaHME MeTKH public BHyTpu ompeneneHus Kiacca.
DNeMeHTHI Kilacca MOTYT ObITh YacTHhIMHU (private) minum oOmmmu (public), OT Yero 3aBUCHUT, Kak
Ballll MPOTPAMMBI O0palIaroTcs K 3JIEMEHTaM Kilacca. B JaHHOM ciydae BCE DJIEMEHTHI SIBIISTFOTCS
obmuMu (T.K. B TeJe HaIero Kjacca ecTh cekmus public 1 OTCyTCTBYeT ceKuus private), 3To
03HA4YaeT, YToO Mnporpamma (T.e. JAPYrHe KIACChl OTIMYHBIE OT employee, KIACChI-TIOTPEOUTEIH)
MOJKET 00pamarbcsi K JIOOOMY 3JIEMEHTY Kiacca employee, UCIONb3ysl onepaTtop TOYKY(.) U MBI
BCKOPE YBHJIUM KaK UMEHHO JTOT oreparop nmpuMeHsieTcs. Kak Mbl 3HaeM 3TO MpsiMoe HapyIlIeHHE
MPUHIUTIA UHKATICYISIUH ("9epHBIN AIUK") U HE TOJKHO OBITh JOIYCTHMO B IMPOEKTAX PEabHBIX.
3n1ech ke TakoW TMOJXOJ] MPHUMEHEH €IWHCTBEHHO C IENbI0 HE MEPEYCIOXKHITh MPHUMEP HOBOM
KOHCTPYKITUH SI3bIKA - class.

Tak ke ciemyer oOpaTuTh BHUMaHHE Ha ONPEAETICHHE OJI Name, KOTOPOE BKIIIOYAET YHCIIO
64 B KkBagpaTHBIX cKoOKkax. Ecimu 310 umcino co ckoOkamu yOpath name ObuT ObI OOBSIBIEH Kak
00bruHbId char. T.e. oH MOr OBl colepXaTh POBHO OJIUH CHMBOJ(UUGMPY Wiav OyKBY WM 3HAK
nyHKTyarun). [IpuBneuenne KBaJpaTHbIX CKOOOK COO0IIAaeT KOMIWISITOPY O TOM, YTO name OyJeT
NPEJCTaBJICH HE KaK CJUHUYHBIA CHMBOJ, a KaK MACCU8 TaKUX CUMBOJIOB. MaccuB — 3TO HaOOp
JAHHBIX OJIHOTO THIIA, HANPHUMEP MACCUB IIEIBIX YUCEN WMJIM MAacCHB CHMBOJIOB, KaK B JIAaHHOM
ciaydae. Ilo wrory momydaeTcsi, 9To KaXOoW IMepeMeHHOW Tuma char[64] OyaeT BBIICICHO
JIOCTATOYHO MaMSTH, 4TO ObI pa3MecTuTh 64 cuMBOIa. B COBOKYIMHOCTH OHUM Kak pa3 JOCTATOYHBI,
9TO OBbI YKa3aTh C UX TIOMOIIBIO0 UMS COTPYAHHKA.

[Tpomomkum paboty ¢ kimaccom employee. [locne ompenenenus kiacca BHYTPH Baliei
mporpaMmbl (MBI CHEJIaTH 3TO TOJIBKO YTO) BBl MOXKETE OOBSBHTH OOBEKTHI (IK3EMIUISPHI) THUTIA

9TOI'0 KjIaCCa, KaK ITOKa3aHO HMXC:
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employee worker, boss, secretary;

T.e. COBCPUHICHHO AaHAJOIMYHO J3JICMCHTAPHBIM THUIIAM U3 T8.6J'II/IL[BI 3.1 - cHavana nACT THUIL

IK3EMILIIpa, 3aTEM - €ro0 YHUKAJIIbHOC UMS WJIM HCCKOJIbKO MMCH 4YC€pEe3 3allTYyH0 KaK B JaHHOM

cirydae.

Crnenytomiast mporpaMma co3zaeT 1Ba oObekTa (dK3eMIunsip) Tuma employee. Mcmonssys

orepaTop TOYKYy, IporpaMmMa 3aTeéM I[pHCBaMBAaeT 3HAYEHHUs IMOJSAIM HTHX OOBEKTOB. 3aTeMm

MporpamMma MCIoab3yeT METO show employee() 1 BpIBOJa MHPOPMAITUHU O CITY>KaIleM:

#include <iostream.h>
#include <string.h>

using namespace std;

class employee

{

public:
char name [64];
long employee id;
float salary;

void show employee (void)

{

cout << "Mmsa: " << name << endl;
cout << "Howmep cuayxamero: " << employee id << endl;
cout << "Oxjam: " << salary << endl;

int main ()

{
employee worker, boss;
strcpy (worker.name, "John Doe");
worker.employee id = 12345;
worker.salary = 25000;
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strcpy (boss.name, "Happy Jamsa");
boss.employee id = 101;
boss.salary = 101101.00;
worker.show employee();

boss.show employee();

}

Kak Buaure, nporpamma oObsBIIsieT 1Ba 0ObekTa Tua employee — worker u boss, a 3arem
UCTOJB3yeT OMepaTop TOUKY (.) JUId NMPHCBAWBAHWS 3HAYCHHWN HJIEMEHTaM M BBI30Ba (YHKIHH
show_employee(). Emme pa3 BepHuTech K 3aKIIOUUTENHHON YacTH ypoka mepBoro "Benenue B
OOIT" u B34B B KauecTBe NpUMEpPA MOCIETHIOW MPOorpaMMy MOAYMAaNTe - XOPOUIO JIX Bbl YSICHUIU
pasHuily Mexay kimaccom (employee) u oObekTom (worker,boss) oT Hero mopoxmaempiM? Hy a
UTOTOM PabOTHI MOCJIEHEH MPOrpaMMBbI OYIET TAaKOH BHIBOJI HA KOHCOJIb:

Nwms: John Doe

Howmep ciyxamiero: 12345

Oxkuaa: 25000

Nwms: Happy Jamsa

Howmep cnyxamiero: 101

Oxnan: 101101

HakoHern, ckaxxeM napy ciioB 0 kommenmapusix. KOMMEHTapuu IoMOrarT 4eJI0BEKY YUTaTh
TEKCT MPOTrpaMMBbl; MHCAThb MX I'PaMOTHO CUUTAETCS NPABWIOM Xopomero ToHa. KommeHnrapuun
MOTYT XapaKTepHU30BaTh HCIOJIb3YyEMbId aJTOPUTM, TMOSCHATh Ha3HAYEHHE TeX WM WHBIX
MEPEMEHHBIX, Pa3bsACHATh HEMOHIATHBIE MecTa. [Ipy KOMIUISIIMU KOMMEHTApUN BBIKUBIBAIOTCS U3
TEKCTa MPOrpaMMBbl MOATOMY pa3Mep MOITYHarOIIErocss UCIOIHAEMOT0 MOIYJIsl HE YBEIUYUBACTCS.

B C++ ectp nBa THma xomMeHTapueB. OIMH HCIOJNB3YET CHUMBOJBI /* 1t 0003HAUYCHUS
Havajma W */ g o0O03Ha4YeHHs KOHIIA KOMMEHTapus. MeXIy STHMHU HapaMéd CHMBOJIOB MOXET
HAXOJWUTHCS JIOOON TEKCT, 3aHMUMAIOIIUK OJIHY WM HECKOJIBKO CTPOK: BCS IOCIIEAOBATEIBHOCTD
MexIy /* u */ cuntaercs kommeHTapuem. Hampumep:

/*

* [lepBOe 3HAKOMCTBO C OIpenejieHMeM kJjacca B C++.
* KJlacChl MCIOJB3YITCS Kak B OOBEKTHOM, TakK U B

* OOBEKTHO-OPMEHTVPOBAHHOM NPOTPAMMMPOBAHUM .

*/

class Screen {
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/* DTo HasHBaAeTCs TeJIOM Kjacca */

public:
void home () ; /* nepeMmecTuThb kKypcop B mnoszuumo 0,0 */
void refresh (); /* mnepepucoBaTb 2KpaH */
private:
/* Kiacce NOOOepPXUBAT "COKpHTHE MHOOpMALMM" */
/* COKpHITME MHOOPMALMM OTPAHUUMBAET INOCTYIl U3 */

/* mporpaMMbl K BHYTPEHHEeMY NPeNCTaBJIEHMIO kjlacca */
/* (ero maHHBEM) . JJ4 3TOTO UCIOJL3YyeTCd METKa */
/* "private:" * /
int height, width;
}i
Bropoii M KOMMEHTapueB — OAHOCTpPOUYHbI. OH HA4YMHAETCA MOCJIEN0BATEIBLHOCTHIO
CUMBOJIOB // W OTrpaHWYeH KOHIIOM CTpPOKH. YacTh CTPOKM BIPaBO OT JABYX KOCHIX YEpT
WTHOPUpYETCS KOMIHWISATOpoM. BoT mpumep Toro ke kijacca Screen ¢ HMCIHOJIb30BAaHHEM JIBYX
CTPOYHBIX KOMMEHTAPUEB:
/%
* JlepBOe 3HAKOMCTBO C olpenejieHueM kjacca B C++.
* KJlacCBl MCIOJB3YIOTCS Kak B OOBEKTHOM, TakK U B
* O0OBEKTHO-OPMEHTUPOBAHHOM MPOTPAMMUPOBAHUN .
*/
class Screen {

// DTO HasHBaeTCH TeJIOM KJjlacca

public:
void home () ; // mepemecTturh kypcop B nosuumo 0,0
void refresh (); // mepepucoBaThb 3KpaH

private:
/* Kijlaccel nommepxmBanT "CoOkpeITMe uMHbOoOpMaLmm". */
/* CoxkprITME MHOOPMALMM OTPAHUUMBAET HOOCTYI U3 */

/* OpoTpaMMBl K BHYTPEHHEeMy MIpeNCTaBJIeHMI Kjacca */
/* (ero maHHEM) . IS 3TOTO0 MUCIOJL3YyeTCa MeTKa */
/* "private:" */

int height, width;
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[Tocne Toro kak mporpamma Ha C++ co3maHa (T.€. MbI 3aKOHUMJIM PEIaKTHPOBATh (ails c ee
HCXOJHBIM TEKCTOM) CJIEIyeT Ba)KHBIM 3Tam - 3Tan koMnwisnuu. Kak yxe OblJI0 CKa3aHO, HA 3TOM
sTane mporpamMma mnepeBoautcs u3 C++ sa3bika B MalIMHHBIN (ABOWYHBIN) kol. HemocpencTBeHHo
caM TIPOIIeCC CHIIBHO BapbHUPYETCSl OT TOTO HCIIOJB3YEM JIM MBI CPely pa3pabOTKU (M KaKyr0) WIIH
HeT. Ho nake ecnmu MBI ee HE MCHOJIB3yeM KOMOWIALUS OyAeT 3amycKaTbCs M MPOTEKaTh IO-
pa3HOMYy B 3aBUCHUMOCTH OT IUIaT(HOPMBI M UCHOJIB3yeMOTO KoMmmuisitopa. [leno B TOM, 4TO HET
eIMHOTO U yHUBepcaiabHOro kommuisitopa C++. [lon kaxayro miaropMmy ecTh CBOM KOMITHIISATOD,
U He oauH. Tak yTo B oOmIEM cilydyae BBIOOp HYXHOTO M IOAXOJSLIET0 BapHaHTa SIBISETCS
npeporaTuBoil paszpaboTumka. OnHako oOWIas IOCJIEOBATENBHOCTh IIAroB 3TOr0 Ipolecca
OCTaeTCsl HEU3MEHHOM JIJIs1 BCEX KOMITHIIATOPOB:

o 3aIyCTUTh KOMOWIATOP M yKa3aTh B KadecTBE BXOMHOTO (aifna Ham (aiin ¢

HCXOJHBIM TEKCTOM

. B CJIy4ae OTCYTCTBHUS OIMIMOOK KOMIWISIHUU "3a0path" (T.e. MPOCTO HAWTH Ha

JIOKAJTHbHOM JUCKE B BBIXOJHOW JTUPEKTOPWUH) BBIXOJHOW (aiil MpeAcTaBIISTFOIIII

WCITOJTHUMBIN MOJTyJIb TOTOBBIHN K 3aITyCKy Ha JJaHHOH Tutatdopme

Hampumep, ecnu mMbl coxpanuin ucxoanbii Tekct B ¢aitie FIRST.CPP a B kadectBe
koMmmuisitopa Beiopanu Borland C++ na mmatrdopme MS-DOS, To MbI OB 3371711 TaKyIO KOMaHTY:

C:\>BCC FIRST.CPP

rne BCC - kak pa3 nporpamma-komnwisitop. [locne Haxatus Ha Enter mbl Moriu Obl
MPOAHAIM3UPOBATH COOOIIEHUSI KOMIIIATOPA U B CIy4Yae OTCYTCTBUS CHHTAaKCHYECKUX OIMIMOOK Y
Hac Ha aucke C: 0bu1 Obl pa3zmereH ¢aitn FIRST.EXE - pesynbrar paboTel KOMOMIATOpA. 3amycK
ATOTO MOCJeaHero (paiiyia MpUBeN K HCTIOTHEHUIO BCEH HAIICH MPOTPaAMMBI.

OpxHaKo MCHOTB30BaHKE Cpell Pa3padOTOK OCBOOOXKIAET HAC OT HAOOPa KOHCOJIBHBIX KOMaH/I
U IIPEJIOCTaBIISIET OTUET O XOJI€ M pe3yJibTaTe Mpoliecca KOMIUIISIUHN B Topasio Ooiee y100HOM ISt
aHanmu3a (gopmare yeM CTPOYKH B KOHCOJIM. DTO OJHO M3 MHOTOYMCIICHHBIX MPEUMYIIECTB TaKUX

cpen Boobme u KDevelop kak 0THOTO U3 MpeICTaBUTENEH B YaCTHOCTH.

2.2. Pabota co cpeanou paspabotku 1O KDevelop

HWrak, ecniu Mbl uyBcTByeM celsi yBepeHo B co3naHuu C++ mporpaMm u yke monpoOoBaiu
WX THMCaTh W KOMIIWJIMPOBATh BHE Cpeibl pa3paboTku, camoe BpeMs oOpatuthes k KDevelop u

BBISICHUTH - KaK OH MOXXET MOBBICUTH 3((PEeKTHUBHOCTH paboThl mo co3xanuio 110 u oGieryutsb
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NpOIECC CO3JaHusl TakuxX mnporpamMMm? HamomHio, 4TO mpuembl pabOTHI C paccMaTpUBAEMbIM
NPUIIOKEHUEM OT KOHKPETHOTO SI3bIKa MPOTpaMMHUPOBaHUS HE 3aBHUCAT, a C++ ObUT BHIOpAaH HAMH
UCKJIIOYUTENBHO B CHIIy €ro momyJsipHOCTH. [103TOMy BCe METOAMKH M TPHUEMBI, 00CYXKIaeMbie B
3TOM Mojpaszesne, OyayT He MEHee MOJIe3Hbl U MPUMEHUMBI TIpu co3aanuu Pascal-, ®oprpan-, Perl-
U POYHX MPOTPAMM U3 CITHCKA S3bIKOB IIPUBEICHHOTO B HaYaJle TEKYIIEro YpoKa.

EcTh HECKOIBKO CIOCOOOB 3amycTuTh cpemy paspaborku KDevelop, omHako ecinwm MbI
cobmpaemcsi pa3padbaTeiBaTh IporpaMmMy UMeHHO Ha C++ OoNTHMaiIbHBIM OyJIET MyTh Yepe3 IIIaBHOe
MeHo KJIE-IIpoune-Pa3patdorka-KDevelop-Cpena paspadotku nHa C/C++ (Kdevelop: C/C++).
[Tpu nepBoMm 3amycke Ham OyzaeT moka3aH «CoBeT AHS» U Mbl MOXXEM YKa3aTb - IPEIbSIBIIATh JIH
€ro TpHU KaXJIOM 3alycke wiu HeT. HakoHel, Mbl OKa3bIBaeMCsl B ITyCTOM pabO4YeM MPOCTPAHCTBE

(workspace), Puc. 1.

! KDevelop
@ain [paska Bwa (poext COopka OTpagka CrpWnTol CEpeAC HacTpodka Owno  Cnpaska

-

2000 103° @ =R

i OkMa fa Safdnb

Puc. 1. ITlycroe pabouee nmpoctpanctBo cpeast KDevelop
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NMeHHO B TakoM COCTOSIHUM MBI OylleM BUAETH cpedy He yacTo. OOBIYHO mociie 3amycka
OyAeT aBTOMaTU4EeCKH OTKPBIBATHCS MMOCICAHUN 1poekm HaJ KOTOPBIM MbI paboTaeM.

HNmenHo B mycTom pabodeM MpOCTPAHCTBE Y HAC aAIbTEPHATUB HE MHOTO - MBI MOXKEM JINOO
OTKPBITh OJIMH U3 CYIIECTBYIOIIUX IMPOEKTOB, JIMOO HaYaTh MPOEKT HOBBIKA. U TO, 1 ipyroe aenaercs
yepe3 MeHIO IIpoekt. IMEHHO TyT MBI MOKEM BBI3BaTh WM HMYHKT «C031aTh MPOEKT...» HIN
«OTKpBITH NPOEKT...». [Ipu crapre HOBOro npoekra mMbl nonagaem B mactep « HoBblii mpoekT» u
HaM TPEJCTOUT NPOWUTH HECKOJbKO IMaroB. CaMblil BaXKHBIM, MOXKAIyH, IIAr TMEPBbIA, IJ€ MBI
BBIOMpaeM wabaon Oyayiiero npoekra. JJaBHO ObIIO 3aMEYEeHO, YTO CPEIHUN pa3pabO0TIMK HaYMHAsS
paboTaTh HajJ TEM, YTO IO UTOTY CTAHET HOBBIM KOHCOJIBHBIM TPWJIOKCHHEM OOBIYHO B KayeCTBE
OTIPABHOW TOYKH HCIOJB3YyEeT OJWH HAaOOp (haiiioB, mpuUYeM M COJEPKUMOE 3TUX (HalIoB OYCHD
TUOUYHO. Pasymeercsi, mo mepe pa3pabOTKH 3TH (ailyibl OYeHb BUIAOWU3MEHSIOTCS U CTAHOBSITCS
COBCEM HE IMOXO0XKH Ha TO, C Yer0 BCE HAYAJIOCh, OJIHAKO HAYAJIO-TO y BceX ObLIO oguHakoBbiM! To
K€ MOXHO CKa3aThb O pa3paboTke mporpamm ¢ epaguueckum unmepgeticom norvzosamensi (GUI).
Bce GUI-nporpaMMucTsl HaYMHAIOT TPUMEPHO OJIMHAKOBO, W TOJIBKO IO Mepe pa3paboTKH y
oaHoro noisyvyaercss Kanbkynstop, a y npyroro biokHoT. T.0. MOXHO MpeANOJIONKUTh, YTO BCEM
pa3paboTYMKaM OJHOTUIHBIX (KOHCOJBHBIX, TpadUdecKuX, OMOIMOTEUYHBIX U T.JA.) TPUIIOKECHUN
TpedyeTcss ofHa M Ta ke (HO OTJIMYHAs OT MPHJIOKEHHUH Apyroro tuma) Touka crapra. [llaGnon u
ecTh JTa camas TOYKa, T.e. Habop (aioB MpeaoInpeaeIeHHOro coaepkanus. M BbIOOp 3TOT
MPEJCTOUT CHeNlaTh B TIEPBOM Imare mactepa. [Ipwdem BBIOOp sBIsSETCS '"MHOTOYPOBHEBBIM'.
CHavana Mbl BbIOMpaeM s3bIK IporpammupoBanus (BciomHuM, 4To KDevelop sBisercs cpemoii
MYJIBTHSI3BIYHOM), 3aT€M, BO3MOXKHO, Ha0Op OJNM3KWX MO Ha3HAYEHUIO MIAOJIOHOB U YK€ B HEM -
mabsoH KoHKpeTHoro Tumna. [Ipm 3TOM B mpaBoii 4acTH MacTepa HaM IMOKaKyT BHEIIHWNA BHT

[ECJICBOTO IMMPUJIOKCHHUA U KPATKOC OIMMCAaHNC ma6n0Ha, Puc. 2.
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Bce npoekTel | |436paHHoe  QMakeApp

C E Eile Help
o EcH+ = EH &8 8
[E3Automake project |
& [E CMake based projects
=1 Mporpamma Hello world
1 laBnoH pazgensemod GuSnvoTekK
= [EEmbedded
SLANNET Opie
21 ANneT meHo Opie
“=1 Mogyns BEOAA Opie
=\ Mogynb 3anas Cpie
£ MNapaveTpsl ceTW Opie
23 MpunoxeHne Opie
£A MpunoneHve Qtopia 4 E

Ll || CosgaHre mogynAa BEoda AaHHbIX
ans cpegel Opie,

GTK+

[ ] MokasaTe BCe BapWaHTEBl NPOeKTOB

Puc. 2. lllar nepBsIif MacTepa HOBOTO MTPOEKTa, BHIOOP 11a0JI0HA.

B namewm kypce Mbl OyzieM Npuaep >KUBAThCs A0JIOHA HAXOJAIIErocs B Marke, pazymMeercs,
C++ u umeromero ums Ilpocrass mporpamma Hello world. Dtot npoexT sBisieTcs: npekpacHou
OTIPaBHON TOYKOM JUIsl CO3AaHUSI KOHCOJIBHOIO IIPUIOKEHHUS.

Ha ToMm e mepBoMm Iare MacTepa Mbl JOJDKHBI YKa3aTh BTOPYIO BaKHYI0 HHPOPMAIHIO - Te
(B KaKoM Kartajore) pa3MmecTsTcs (ailibl Hamero npoekra. s 3Toro nmpeaHasHadeHo nosie Mms
NPUIOKEHUs. 3/1eCh MBI yKa3blBaeM, (pakTH4eCKu, KOPHEBYIO MKy MIPOEKTa U M0 Mepe paboThl Hajl
MOCTIETHUM OHA OyJeT HamoNHAThCS (aimamMu W moakaranoramMu. OZHOBPEMEHHO C 3TUM H BCe
HaIle MpUJIoKeHNe OyIeT Ha3bIBaThC Tak xke. T.e. ecu Mbl BBeAeM cioga MyConsole, To:

o KOpHeBasl narka rnpoekra 0yaer HazBana MyConsole
o WCIOJHUMBI MOAYNb (TO, 4YTO TOJNyYaeTcss B pe3yJIbTaTe YyCIEUTHON

KOMIWISIIMK TIpoeKTa) OyJeT MMeTh TO ke camoe ums, Toabko KDevelop mpuBener Bce

OyKBBI B €r0 MMEHH K HIDKHEMY perucTpy - myconsole. VIMEHHO 3TOT MOAYJb HY’KHO

3alycKaTh JUIs TOTO 4TO OBl YBHUJETh Hally mporpammy B pabote. Ilpu 3Tom Haiitu Ha ero

mucke MoxHo Oyzaer o mytu MyConsole/debug/sre.

Ha Bompoc «rae Ha nucke uckath camy KopHeByio manky MyConsole» oTBedaer ermie 0gHO
mojie BBOJAa Ha TOM ke mepBoMm Imare - Pacmosioxkenme. [lo ymomuanmio MyConsole craner
nojKaTasoroM jgomarmineid nanku (/home/admin/, eciu Mbl JIOTHHIJIMCH Kak admin) HO MBI MOXEM
3TOT MyTh U3MEHUTh. B 000M ciyuyae B mosie «KoHeuHOoe pacnosiokeHHe) Mbl YBUIIUM TOJIHBIN
OyTh K KOPHEBOH Mamke Hamero npoekra, Hampumep /home/admin/MyConsole U Moxem ObITH

YBCPCHBI - BCC, YTO UMCCT XOTh KAKOC-TO OTHOIICHUEC K HAILIEMY IIPOCKTY ((i)aﬁJII)I HCXOOHOTI'0O KOAa,
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3arojoBOYHbIe (haiiibl, (PMHAIBHBIC MCIIOJHUMBIC (ailyibl U T.J1.) OyJeT pacrojOKEHO WU B 3TOM
ManKe Wi B OJJHOW U3 €€ MO/MAIIOK.

Hakoner Mbpl MOkeM MPOOEKaTHCS MO OCTABIIMMCS IIaraM mactepa U, JUIsl Ieliel Halllero
Kypca, IpOCTO NPUHSATH 3HAYCHUs 10 yMoi4aHuto. [IpaBna ¢ 0 JHUM UCKITIOYSHHEM - IIar BTOPOH He
JacT HaM TEpelTH K mary, cleAylouleMy MoKa B 1mojiie ABTOp, He OyIeT BBEIEHO XOTh KaKOE-TO
3HaYeHUEe. A BOT BCE OCTaJbHBIC IIaTM MOXKHO JEHCTBHUTENHHO "MPOJNUCTATH" HAXKATHEM KHOIIKH
Buepen.

[lo oxonuanuio mactepa OyaeT OTKPHITO OKHO PEAAKTOpa C TEKCTOM TIJIABHOTO METOJa
(Main). D10 1 ecTh OTIpaBHAs TOYKa, MPEIJIOKCHHAS HAM BBIOPaHHBIM IA0JIOHOM.

Co Bcex CTOpOH (KpoMe BEpXHEi) OKHA pellakTopa pacrojararoTcsi MHOXKECTBO SIPJIBIYKOB
(T.H. TaOOB) BCIIOMOTaTENbHBIM OKOH. VX MopsaKa moxyTopa-aByX JECITKOB U BONPOC HA3HAUYCHUS
KaXJI0TO OKa3bIBAaeTCs 3a paMKaMu Hamero kypca. Ckaxkem JHIIb 00 OJHOM M3 BaXXHEHIIUX -
CooOmienusi. Ero sipapdok mepBblil B HIDKHEM sy SIPIBIKOB. VIMEHHO B 3TOM OKHE TMOSIBIISIFOTCS
COOOIIEHHS OT KOMITUJISATOPA U MBI Y3HAEM O JIONMYIICHHBIX B UCXOAHOM TeKcTe omunoOkax. JIroboe u3
BcrioMoraredbHbIX OKOH (CoOOIIeHus B T.4.) OTKPBIBACTCS/3aKPBIBACTCS MPOCTHIM INETYKOM IO
COOTBETCTBYIOLIEMY SIPJIBIUKY .

OO6bryHO fake HecnoxHas C++ mporpamMma COCTOMT M3 HECKOJIBKHUX (aiijioB HCXOJHOTO
KOJa, TpUYeM ecTh 2 Tuma Takux (ainoB - T.H. .cpp-ainel u T.H. .h-ainel.. M3HauansHO
BbIOpaHHbIi Hamu m1a6soH IIpocTrast mporpamma Hello world co3maer nmpoekT comepkamnii BCETo
omnH (alm 1Mo WMEHW <UMsS_IpoeKkTa>.cpp (Hampumep myconsole.cpp). Ero wnHanmmume wu
HEOOXOAMMOCTh HE 00CYKIaeTcsl, T.K. OH COJEPKHUT «TOYKY BXOZa» Halled mporpammbl - METOA
Main. Eciu xe Mbl XOTUM 700aBUTHh HOBBIC (hailyibl (a yaIrie BCEro Mbl 3aXOTHM 3TO CIENaTh) TO
CIIeZlyeT BOCIOJB30BaThCS AUANOroM BbI3biBaeMoM K3 MeHIo IIpoekT-Co3aath kjace. OObIYHO
MPOEKTHI CTPOATCS Mo cxeme | kiacc-1 Jiorndyeckuit Qaiis, mo3ITOMY JKelaHue JO0O0aBUTh HOBBIH
daitn mouTH Bcerna O3HAYAeT JKellaHWe M00aBUTh HOBBIM KJacCc W HA00OpPOT. A mouemy daiin
norudeckuii? Iloromy uto B C++ Kimacc NpuHITO OOBSBISTh M PEATM30BHIBATh B Pa3HBIX (aiinax
(xak pa3 te camsbie .h/.cpp ¢aiinsl). [losTromy mobaBmenne 1 kimacca o3HaydaeT JA0OABJICHHE NBYX
¢busnyecknx QaiyioB, XOTS PEmIAlOT OHM COBMECTHBIMH YCWIIMSAMHU OHY 3a/iady, OOBSBUTH H
NPEI0CTaBUTh JIOCTYI K HOBOMY THIY (KJ1accy) B Halllel porpaMme.

Huanor «HoBbll kitacc» nmeeT 3 BKIAJKH U U3PSTHOE KOJIMYECTBO PA3IUYHBIX OMIUN U
HACTPOEK, XOTsl IO MUHUMYMY JO0CTaTOYHO B Tojie MMsi BBecTH MMsi HOBOTO Kiacca. Torma mocie

Hakatust kHonku OK OyayT co3mansl 1Ba daiina - <uMs_KJjacca>.cpp 1 <ums_kjaacca>.h - u 06a
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OHHU 6yIIy'T OTKPBITHI JJI1 pCAAKTUPOBAHUA B CBOUX 3aKJIaJIKaX PEAAKTOpa. HepeKJ’IIO‘IaTI)CH MEKIAY
pPEeaAaKTUPYCMbIMHU (1)aI>'IJ'IaMI/I MOXHO HICJIYKOM IIO 3aroJioBKam (SIpJ'IBIKaM) OTUX 3aKJIaJI0K, IIPpUYICM
«AaKTHUBHas» BKJIaJAKa 6y;[eT «IIpUIIOAHATa» HaJd CBOUMH COCEAAIMU Puc. 3.
Qain Mpaeka Bwa Mpoekt CBopka OTAafdka
sl €3 Q,@, ER-RB7 VK Yhe -

[E W 00

2 |[ myconsole.cpp |i| myclass.cpp || myclass h |
= |
8 | |5 St il

Puc. 3. MoXHO pemakTUpOBaTh HECKOJIBbKO (DaljIoB MCXOAHOTO KOJa OJHOBpEMEHHO. B
HACTOSIIMI MOMEHT pefaktupyetcs (aiin myclass.h.

Pazymeercs, pemaktop BcTpoeHHBIH B cpeny KDevelop oTBedaer BceM (hyHKIMOHATBHBIM
BO3MOKHOCTSIM OXKHJA€MBbIM OT CEPbE3HOTO MPOJYKTa - MEpPEeMEUICHHEe, BBIJCICHUE, OTCTYIIHI,
HacTpawBaeMbIe IOWCK/3aMeHa W T.1. OJHAKO oOfHa OCOOCHHOCTH 3aCiIyKMBAaEeT OCOOECHHOTO
ynoMuHaHus. JlomycTUM MBI 33JIeKITapupOBaIH 2 MTEPEMEHHBIX

int my_varl,my_var2;

U Ternepb TOTOBBI PUCBOUTH 3HAUE€HUE 5 OJHON M3 HUX. KOHEYHO MBI MOXEM MOJIHOCTHIO
HaOpaTb

my_varl=5;

HO MOXXHO U BOCIIOJIb30BaThCSl OOCYX/IaeMOil BO3MOXKHOCTBIO PENaKTopa, a HMEHHO:
HaOpaTh 4YacTh (2-3 cHMMBOJa, JOMYCTHMM MYy ) MUMEHHU NepeMeHHOW u HaxaTh Ctrl+J (wmum, uto
HKBUBAJICHTHO, BbIOpaTh B MeHIO IIpaBka-3aBepminTh TekceT). Pe3ynbrar mocienoBaTeinbHOCTH

TaKuX JeNCcTBUM npuBejeH Ha Puc. 4.

cout 44 "Hello, w
(s _
Tl my wvarl

N my_var2

Puc. 4. O,I[Ha W3 MHOTOYHMCJIEHHBIX OCOOEHHOCTEH pe€aaKkTopa HCXOIHOI'o KOJa CpeCIbl

KDevelop - 3aBepmuTh TEKCT.

Ocraetcst nuIIb BIOpaTh UMS HY)KHOW NMEPEMEHHOW, U OHO OYJET BCTABJICHO B MCXOJHBIN
tekcT. [Ipuuem mojckaska JaeTcs HE TOJIBKO MO MMEHAM IepeMEHHbIX / METOJIOB, HO U IIO

KJIFOYEBBIM ciioBaM C++.
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Hakoner korya Mbl 3aKOHYUM HA0OP UCXOIHBIX TEKCTOB BCeX (DAMJIOB COCTABIISIONIUX HAIIl
MPOEKT MBI, Pa3yMeeTCsl, 3aX0THM HaIly mporpammy coOparh (CKOMIHIMPOBATE) U ONPOOOBATH €€ B
pabote. Kommusnus npoekra 3amyckaercs uyepe3 MmeHro Coopka-CodpaTh NPOEKT WK MPOCTO IO
Haxaruto F8. Jlns c6opku mpoekra B cpene KDevelop mocnenneit Tpedyercst ocoObrii aiin - T.H.
Makefile. On Hy>XeH 711 aBTOMAaTH3AIMHA TPOIecca KOMITWIISAIIAN HAIETO MPOEKTa U JIOJDKECH OBITh
CO3/IaH JIMIIb OJHAXKIBI, NMO3TOMY Ipu camoi mepBoil kommwranuu KDevelop mpeanoxuT ero
CO3/1aTh M JIMILIb IOCJIE 3TOrO MepeiiieT HEeNMOCPEJACTBEHHO K KoMIwiinud. Bce mocnemyroirue
KOMITWJISIIIMK  OyIyT TOJb30BaThesid yxke roToBbiM Makefile m mostomy OyayT NpOXOauTh
3HAYUTEIBHO OBICTpEE YeM camas repBasl.

Kak yxe ynmoMuHamoch, Bce OMMMOKA KOMIWISALUU Oy yT 0TOOpakeHbI B OkHe Co00mmeHusl.
Korna »xe mMbl 100beMCsl UX OTCYTCTBUSI TO y Hac OyjaeT 2 myTd onmpoOOBaTh HAIly IpOTrpamMmy B
pabote. Bo-mepBbiXx, MBI MOXeM OTKpbITh Konsole, mepeiiTu B Karajaor, B KOTOPOM OBbLI
CreHEepPHpPOBAaH BBIXOJHOW HCHOJHUMBIA MOIynb (B HameM pa30upaeMoM IpUMepe -
/home/admin/MyConsole/debug/src) u 3amycTuTh NIPUIIOKEHUE TIO €r0 UMEHU:

/myconsole

Ho ectp BTOpO# crioco® 3HaunTeNnbHO OoJsiee ynOOHBINH, OCOOCHHO €CIM MBI YBEPEHBI, YTO
HaM HYXCH «IpPOOHBIM 3alyCK» HaIlero MPWIOKEHUS T0Cie KOTOPOTO MBI BEPHEMCS K €ro

paspaboTtke B cpene KDevelop. Crioco0 3TOT CBOIUTCS K OAHOMY M3 TPEX BApPHAHTOB:

. BBIOOPY MyHKTa MeHI0O COOpKa-BbINOJHUTH NpOorpaMmmy
o HaxaTtuto Shift+F9
. Ha)kaTue KHOIIKW Ha naHenu, Puc. 5

dain Opaeka Bwg Mpoekt COopka OTnagka CrpunTel 3aknagkw CepBWc  HacTpokka

EHOQO LEH =« d BRI NG 19 (ol G

Puc. 5. KHomka BBINOJIHEHUS POTPAMMBI MOCIIE €€ YCIEUTHON KOMITHIISIIH.

Pesynbrarom mo00ro U3 3TOrO JeiicTBUs OyaeT OTKpbITHE KOHcomH «cuinamuy KDevelop u
3alyCK Hamlei mporpaMMbl B 3TOHW KoHCONM. [lo okoHuaHuu pabOTHl HamIe HporpaMMbl 3Ta
KOHCOJIb HE «CXJIOTBIBAETCSA» HEMEUICHHO, a IMpeiyiaraeT HaM HaxaTh Ui 3toro Enter. Takas
MPEeTyCMOTPUTENBHOCTD MO3BOJUT HaM MPOCMOTPETh BBIBOJ HAII€d MPOTrpaMMbl, Ja)Xe €CIIA MbI
cam# He 03a00THIINCH CO3[JTaHHEM ITOI00HOM «Iay3bl mepe] OKOHYaHHUEM.

3aBepimM pa3roBop o si3bike C++ u cpeze pazpaboTku mporpamm Ha 3ToMm si3eike KDevelop
NpPE/UIOKEHUEM HECKOJIBKUX CCBUIOK Ha pPECypchl IMOCBSIEHHBIM 3TUM JIBYM 00JacTsIM

KOMIIBIOTEPHON HAYKHU:
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Odunnanpheiii caidT npoexta KDevelop

http://www.kdevelop.org

YueOnuk no KDevelop

http://www.beginning-kdevelop-programming.co.uk

VYuebuuk no C++ i1 HauMHAIOIINX

http://programmersclub.ru/main

3. Pazpabotka 1O ¢ ucnoan3oBanuem Lazarus

Lazarus — cBobonHas cpena pa3paboTKH MporpaMMHOro obecneueHus. VIHBIMH clioBaMuU
TUN ¥ TpelHa3HauYeHHe 3TOro MPOrPaMMHOTO IMaKeTa TMOJHOCTHIO aHAJOTHYHO pa3o0paHHOMY B
npeabiaymem ypoke nakery KDevelop. Ho ects u cymectBenHoe omimune. Ecnum KDevelop
W3HAYaIbHO 33JyMBIBAJICS KAaK MYJBTUS3BIYHBIA (B CMBICIE TOJJICPKKHA MACChl SI3bIKOB
nporpaMMHupoBaHust), To Lazarus moaaepKuBaeT BCero OAMH KOMIMIATOP U, COOTBETCTBEHHO, SI3bIK
MMEHHO 3TOro Kommuistopa. B manHom ciydae peub unetr o Free Pascal Compiler (FPC) -
cBOOO/IHO pacHpocTpaHsIeMOM KOMIUISATOpa sA3blka [lackanb ¢ OTKPBITBIMM HMCXOAHBIMH KOJAaMH.
OTOT BapuaHT s3bIKa COBMECTHM C IIUPOKO H3BECTHBIMM BapHaHTaMH TOTO XK€ si3bika Borland
Pascal 7w Object Pascal — Delphi, Ho ipu 3TOM 00s1aaeT psiIoM TOTIOTHUTEIBHBIX BO3MOKHOCTEH,
HampuMep, TOAJEPKUBAET Meperpy3ky onepatopoB. Cam kommnwisatop 3toro sizbika (FPC) —
KpoccrutaTrOpMEHHBI WHCTPYMEHT, MOJCPKUBAIOIINNA OTpOMHOE KoIm4uecTBO miardopm. Cpean
Hux DOS, Linux, MacOS(X) u Win32. Hy a Lazarus npocto yno6nas rpaduueckas 0007109Ka st
pabotet ¢ FPC. Ero wacto cpaBHHMBAIOT C JApyrod MOMyJSPHOW HWHTErPUPOBAHHOM cpeaon
paspabotku [10 dupmsl Borland - Delphi. 910 cpaBHeHHE COBEpIIIEHHO CIpaBeIIMBO, T.K. Lazarus
npeaocTaBisier pa3paboTunky mnogooHoe Delphi okpyxkenune u, 0Oonee TOro, MnoaAepKUBaeT
npeoOpaszoBanue npoektos Delphi.

Kak u B cinyuae ¢ Kdevelop, mist mpodeccuonansaoit paboTsl B cpene Lazarus Mbl TOJKHBI
OBITh KOMIIETEHTHBI B JIByX 00J1aCTAX:

. MBI JIOJDKHBI 3HaTh M yMETh IMUCATh CUHTAKCUYECKU KOPPEKTHBIE MPOrpaMMbl
Ha s3bIke [lackanb Kak TakOBOM, MPHUYEM JKEJIAaTEIbHO, YTO ObI 3TO OBUI BapUAHT SI3bIKA
nonaepxuBaeMbiii umeHHo Free Pascal Compiler (FPC)
o MBI JIOJDKHBI 3HAaTh Lazarus IMEHHO Kak MPHJIOKEHHE U YMETh MOJIb30BaThCs
npeiaraeMbIM UM (QyHKIIMOHAJIOM

PaCCMOTpI/IM 9TH BOIIPOCHI IMMOCJICAOBATCIILHO B CICAYIONIUX NBYX IMOJpa3aciiax.
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3.1. OcHOBbI A3bIKa NnporpaMmmupoBaHua Pascal

CHoBa OrpaHHMYMMCSI TOBOJILHO CKPOMHOHM 3ajadyeld - paccMOTpeTh H30paHHbBIE 0a30BbIe
KOHCTPYKILMH si3bIKa Pascal B Tom ero BapuanTe, KOTOpbIi nojaepxkusaercss komnuisitopom FPC.

MuHUMaNBEHOW TPOTpaMMON TPOM3BOMAAIICH KaKyIO-TO aKTUBHOCTH OYJEeT MpHUMEPHO
CIIeIyIomIas:

program Hello;

begin

writeln ("Hello, world.");

end.

Pazbepem ee mocTpovHO.

program Hello;

JIro6as mporpamma Ha [Tackane HaunHAETCS KIIOYEBBIM CIIOBOM program BCJe 32 KOTOPBIM
Cle/yeT Ha3BaHUWE JAHHOW KOHKpETHOW mporpammbl. [lenmukoMm »3Ta cTpouka Ha3bIBaeTCs
3aroJIOBKOM.

begin...end.

OrpanununBaroT co0OM pa3fen OnepaTopoB M HA3bIBAIOTCS ONEPATOPHBIMU CKOOKaMHU.
WHbIMU CIIOBaMM UTPAIOT Ty )K€ POJIb UTO CKOOKHU urypHbie B C++ mporpamme. Bee uto Haxonures
MEX]Ty 3TUMH JIByMSI 3ape3epBUPOBAHHBIMU CJIOBaMH €CTh caMa nporpamma. B [Tackane mporpamma
COCTOHT M3 OIEpPaTopoOB, MPHUYEM €CTh OINEpPaToOpbl MPOCTHIE U OmepaTopsl coctaBHbIE. COCTaBHOM
OTepaTop COCTOMT M3 HECKOJBKUX MPOCTBHIX OMEpPAaTOPOB M OTPaHHUYEH KakK pa3 ONepaTOpHBIMH
ckobkamu begin u end. T.o. pasOupaemass HAMH MUHUMAaJbHasi MpPOTpaMMa COCTOUT W3 OJHOTO
onepatopa. Oneparopsl kak U B C++ pa3fensitoTcsi TOUKO ¢ 3amaToi. 3a TeJoM Bceil TporpaMMbl
JIOJDKHA CJeloBaThb TOYKa — IPU3HAK TOTO, YTO 3/1€Ch HAXOAMUTCS KOHEYHas TOYKa OCTaHOBA
nporpaMmsl. OOpaTuTe BHUMaHue Ha "end." ¢ TOUKOH B KOHIIE - 3TO MMEHHO TpeOOBaHUE S3bIKA.

writeln ('Hello, world.');

Kak MBI yke BBISICHWIM - 3TO €JMHCTBEHHBIH Omeparop Hamed mporpammbl. OH MPOCTO
BBIBOAUT YKa3aHHYIO CTPOKY Ha KOHCOJb. JIto0as mporpamma Ha Ilackane cOCTOUT M3 MHOMKECTBA
OTIepaTOpPOB.

MBI TOCMOTpEIH ONMUCAHUS 3ar0JIOBKA U pasjiena onepaTopos. be3 HUX oObIYHAs mporpaMMa
Ha [lackane B nmpuHIMIIE HE BO3MOXHA. B 11€710M psiji mporpaMm MOTYyT ObITh CO3/1aHbl TOJBKO C UX
nomoiibio. OIHAKO €CTh U JPyTrUe COCTaBHbIE OJIOKHM, UCIOJIb3yEeMble IPU HAMKUCAHUM IPOTPamMMm, U

MO3TOMY OOIIyI0 CTPYKTYpy Pascal-mporpaMmbl IpHHATO BhIpa)kaTh MPUMEPHO TaKOW CXEMOM:
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PROGRAM ProgramName;

CONST

(* HDexJjapaumsa KOHCTAHT *)

TYPE

(* HexJjapaumsa THUIOB *)

VAR

(* HexJjapaumsa epeMeHHBEX *)

(* OnpenesieHue npouenyp ¥ OyHKUMM *)

BEGIN
(* Teso HNporpaMmel *)

END.

broku PROGRAM wu BEGIN...END. nHam wu3BecTHbl. OcTanpHbIe OJOKH HECYT TaKyIO
Harpy3Ky:

CONST - npexcraisieT pas3zaesl ONMcaHus KOHCTaHT. KOoHCTaHTa B MpOrpaMMUpPOBaHUHN —
3TO CMOCcO0 aApecoBaHWs K JaHHBIM, H3MEHEHHE KOTOPBIX paccMaTpUBAEMON IPOTPaMMOi
3ampenieHo. lcnonab3oBaHHE KOHCTaHT, OCOOEHHO, MMEHOBAHHBIX — MOIIHBIM HMHCTPYMEHT,
MOBBIMAIOMNNA HAAEKHOCTh W 0€30IMMO0YHOCTh TporpaMMm. T.e. eciM B Halled mporpamme
MIOCTOSIHHO UCHOJIB3yeTCs B alropuTMax yucio 3.14 (mpubnukeHHOe 3HaueHHe IHUPOKO U3BECTHOM
MaTeMaTU4YeCKOW KOHCTaHTOM "mu'") TO BMECTO TOro, 4uro Obl M3 pa3a B pa3 HabUpaTb 3TU TPH
UQPBI ¢ PUCKOM OLIMOUTHCS, TOCTABUTH ACCATHUHYIO TOUKY HE TaM WJIM IPOCTO 3a0BbITh O HEH MBI
MoxeM nucathb npocto - PI. Mnu myPl. Mnu naxe primernoPl. OTo yk Kakoe CUMBOJIBHOE UMS MBI
camMy TpucBOMM umciy 3.14. A BBIOOp ITOTO MMEHHM M HEIOCPEICTBEHHOE €ro CBSI3bIBAaHUE C
KOHKPETHBIM 3HaUY€HHEM KakK pa3 MPOUCXOANT B 00CyKIaeMoM OJIOKe.

B oOuiem Buae paznen onucanusi KOHCTAHT BBITJISIIUT TaK:

Const

<UMA>=<3HAa4eHUE™; ... ; <UMA>=<3HAuyCHUE>;

KoHKpeTHBII mpuMep 3TOro paszena:
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Const

Nmin = 0; Nmax = 100; SIMV = 'Hauajo';

3aMeTHM KCTaTH, YTO €CJId B Ka4eCTBE CHMBOJIbHOTO MMEHHM YHUCIA «IIM» HAC YCTpPauBaeT
ctpouka Pi - To ee 00bsBIATE HE HY)kHO. Kommumstop Ilackans o6iagaer «BCTpOSHHBIM 3HAHUEM
0 TOM, YTO BCE BXOXKJICHHS CTpOYKH Pi HODKHBI OBITH 3aMeHEHBI 4ucioMm 3,14159... . UHbBIMEU
CJIIOBaMH 3TO OJIHA U3 «CUCTEMHBIX» KOHCTAaHT. Ho, Kak ObUIO MOKa3aHO, MBI MOXEM OOBSIBHUTH
J1000€ YHCII0 CBOUX COOCTBEHHBIX KOHCTAHT.

TYPE - B sTOoM paznene ONMHMCHIBAIOT HECTAaHIAPTHBIE THUIIBI JaHHBIX, OOpa30BaHHbIC
nporpaMmucToM. UYTto 3HauutT "HectaHmaptHbie"? Tabmuia 3 NPUBOAUT OMUCAHUE MPOCTEUIINX

TUIOB s13bIKa Pascal.

Hms tuna XapakTepucTuka TUMna
BYTE nenoe gucio ot 0 1o 255, 3aHuMaeTt ofHy sueiiky nmamsaTH (0aiT).
BOOLEAN JoTUYecKoe 3HaueHue (0aiT, 3aMoJIHEHHBIN eTUHUTIAMU, WITH HYJISIMH),

true, v false.

WORD nenoe yuciio ot 0 mo 65535, 3annMaert aBa Oaiira.
INTEGER 1IeJI0€ YnCIIo OT —32768 mo 32767, 3aHMMaeT JaBa OaiTa.
LONGINT menoe umcio ot —2147483648 nmo 2147483647, 3aHnMMaer

4eTbIpe OaiiTa.

REAL 9uciIo ¢ ApoOHoM dyacteio oT 2.9*%10-39.mo0 1.7*1038, wmoxer
NPUHUMATh U OTpULIATENIbHBIE 3HAUYEHUS, HA SKPaH BBIBOJUTCS C TOYHOCTHIO
no 12-ro 3Haka mocliie 3amsTOW, €CIM Pe3ysbTaT KakoW JMOO omepamnuu C
REAL wmenbme, yem 2.9*10-39, o TpakTyercst kKak Hojib. [lepemennas Tuma

REAL 3anumaer nrectsb OaiT.

DOUBLE gucio ¢ JApoOHOW wacThio oT 5.0%10-324.10.1.7%10308, moxer
NPUHUMATh U OTPULIATENILHBIC 3HAYEHUS, HA SKPaH BBIBOJUTCS C TOYHOCTHIO
no 16-ro 3Haka mocie 3amsAToi ,eClM pe3ysbTaT Kakod OO orepanuu c
DOUBLE wmensbiie, uem 5.0%10-324, oH TpakTyeTcst kak HoOub. [lepemenHas

tina DOUBLE 3annmaer BoceMb OaiT.

CHAR cuMBOJI, OykBa, pU OTOOpPAKEHUH Ha HKpPaH BBIBOJAMTCS TOT CHMBOJI,

KOJI KOTOPOTO XpaHUTCA B BbiBoJiuMON niepemeHHol tuna CHAR, nepemenHas
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3aHUMAaET OMH OaWT.

STRING

CTPOKa CMMBOJIOB, Ha DKpPaH BBIBOJUTCS KaK CTPOKAa CHMBOJIOB, KOJbI
KOTOPBIX XPAHATCS B TOCIEAOBATEILHOCTH OalT, 3aHMMaeMOW BBIBOJUMOM
nepemenHoir tuna STRING; B mamsatu 3anmumaer ot 1 mo 256 Gait — mo
KOJIMYECTBY CHMBOJIOB B CTpPOKE, IUTIOC OJWH OalT, B KOTOPOM XPaHHUTCS

JUTMHA CaMOW CTPOKH.

Tabmuna 3. [Ipocreiimue Tubl, onpeesieHHbIe B si3bike Pascal.

Tak BOT Bce THIIBI M3 HOCHGHHGP'I Ta6HI/IHI>I OIIMChIBATH B O6CY)KJlaeMOM 0JI0Ke HE HYJKHO.

MMy MmoxxHO IIPOCTO MOJIb30BATHCA - OOBIBIIATE IMEPEMCHHBIC TAKOI'O THUIIA U T.[. O)IHaKO B Ilackane

pasp€icHO BBCIACHHMEC HOBBIX THUIIOB OIIPCACIIACMBIX ITPOrpaMMHCTOM. Hx onucanue IMPpOUCXOAUT

KakK pa3 B O6cy}K,Z[aeMOM 610ke. B O6H_I€M BHUAC pa3aci ONMMCaHUus TUIIOB BBITJIAAUT TaK:

Type

<UMA>=<TUIT>;

<UMA>=<THUIT>;

KoHKpeTHBI puMep 3TOro paszeina:

Type

LatBukva =
Dni=1.31;

4! ',

a'.'z;

B »tom mpumepe ommcanwsl fBa mepeurncnumbix Tuna: tun LatBukva, coctosimmii u3

CHMBOJIOB JIaTUHCKOTO ajdaBurta, U THO Dni, cocTosmmii M3 LEIbIX 3YMCICHHBIX 3HAYCHUH B

muanazone ot 1 go 31. B 3ToM ke Ooke OOBABISIOTCS «cTpouTenbHbie kKupnuuuku» OOII -

KJIaCCHI.

VAR - 610k onucanuii mepemeHHbIX. Kaxkias BeTpedaromiasics B mporpaMme IepeMeHHast

JOJIDKHa OBITEH omnucana. B 06H_IeM BHAC pa3acil OIMMUCaHUA IICPEMEHHBIX BBITJIAAUT TaK:

Var

<UMA >, ... ,<UMS >:<TUIT>;

<UMA >, ... ,<UMA >.<THUII>;

NubiMu cnoBaMu Tmocie KitoueBoro ciioBa VAR Mbl uepe3 3amsiTylo IepedyucisieM

OIHOTUIIHBIC TICPEMCHHBIC KOTOPLIC MbI IUIAHUPYCM HCIOJIB30BAaTh B IIpOrpaMme, Aajiec€ 4Yepe3
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JIBOETOUYME yKa3bIBA€M TOT WJIM MHOU THUII (IIPUYEM TUIT MOKET OBITh B3ST Kak U3 Tabuuubl 3.3 Tak u
n3 cexuuu TYPE) u craBuM Touky ¢ 3ansaroil. [IoBTopsiem Bce Toxke camoe [JIsl ClIeTy OIed IPYIIb
OJIHOTUIIHBIX NIEPEMEHHBIX.

KoHkpeTHbIil mpuMep 3TOro paszzena:

Var

a, b, ¢, x, nomer: integer;

y, Z, result: real;

B paznene onucanus nepeMeHHbIX OOBIYHO ONUCHIBAIOT TaKke MaccuBbl. [Ipumep onucanus
OJIHOMEPHOI'0 MacCHBa U3 MATUIECATU JIEMEHTOB:

Var a:array[1..50] of real;

Wnu, uto ToXke camoe, HO ¢ PUBJICUEHUEM KOHCTAHTHI:

Const Nmax = 50;

Var a:array[1..Nmax] of real;

Ecnmu npeanonoxutk, uto Mel panee onucanu 610k TYPE Takum o6pazom:

Type

Month = (Jan, Feb, Mar, Apr, May, Jun, Jul, Aug, Sep, Oct, Nov, Dec);

(T.e. Month ects THI cocTosiii U3 12-TH mpemomnpeneneHHbIX 3HaYeHuit), To 610k VAR
MO>XHO OOBSBUTH TaK:

Var

M: Month;

(T.€. B IepeMeHHYI0 M MOXHO IMMOMECTUTH OJTHO U3 12-TH MpeaonpeneneHHbIX 3HaYeHU ] ).

ITocne oObsBIEHHS TEPEMEHHOW B JIaHHOM pasfiele €l MOXKHO MPHUCBOUTH KaKOE-TO
3HAYEHHUE B TeJI€ MPOTrpamMMbl (MU MPOLEAYPHI, WIH (PYHKIIUH):

variable_name := expression;

T.e. omepatop mnpucBauBaHuss B Ilackame - nBoeroune M 3HAK paBHO. [Ipumepsl
(mpenmonaraem, 4To MepeMeHHas some_real y>xe oObsiBIIeHa):

some_real :=385.385837;

some_real :=37573.5 * 37593 + 385.8 / 367.1;

Kak MOXHO BHJIETh K MEPEMEHHBIM M UYHCIOBBIM KOHCTAHTaM NPUMEHHMMBI OXXHJIaeMble B
T000M sI3bIKE TIPOTPaMMHPOBaHUs 0a30BbIe apupMeTHIECKre onepaTopsl: +,-,*,/, mod (ocTatok ot

JICTICHUS ).
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bnok, KoTopelii B cxeme BbllIE YCIOBHO 0003HaueH KoMMeHTapueM (* OmpeneneHue
npoueayp u GyHKIui *) Ha caMOM Jeie COCTOMT W3 JBYX mojcekuuil. CeKIuu MapKUpyeMoi
kmoueBeIM ¢IoBoM PROCEDURE wu cexnun ¢ kmoueBbiM cioBoM FUNCTION. O6e st
MOJICEKITMM  ONMHUCBHIBAIOT TOJNPOrPAMMBI, TMPUYEM HMMEHHO TOIIPOrPaMMBI  OIpeACIIIeMbIe
nporpaMmucToM. [lackanms mpemiaraer u3psAIHOE KOJMYECTBO CTAHIAPTHBIX MPOIEAYp M QYHKITUI
W WX ONHUCHIBaTh HE TpeOyeTcsi, MMH MOXHO TPOCTO IIOJIh30BaThCS (BBI3BIBATH). IIpumephl

CTaHAAPTHBIX MIPOLELYP:

. ClrScr — ouncTKa sKpaHa, Kypcop MepeMeIaeTcsa B BEpXHUH JIEBBIN yroJl.
. Delay(t) — 3anepxka nmporpaMMbl Ha t MUJUTUCEKYH/I.

. GotoXY(x,y) — nepeMenieHre Kypcopa B TOUKY ¢ KOOpJAUHATaMU (X,Y).

o Exit — BbIX01 U3 TEKyIIEro 0J10Ka WIH U3 MPOTPAMMBI.

Hecrannaptaeie nponenypbl W (QyHKUMH TOJDKHBI ObITh omucanbl. X cTpykTypa (T.€.
OMHCaHUE), B IPUHIUIE, TaKas ke, KaK 1 OCHOBHOW MPOTPaMMBbI, OJHAKO, MPEXJIE BCETO, CIETyeT
YSICHUTD Pa3HUIy MEXIy NMpoleaypoil 1 GyHKIMEH, IpuyeM 3Ta pa3HUIla OAMHAKOBO IPUMEHUMA U
K UX CTAHJAapPTHBIM PA3HOBUIHOCTSIM, U K OIPEIeIsIEMbIM POTPAMMUCTOM.

Ilpoyedypa - 310 00BIYHAS MOANIPOTPaMMa B CAMOM IIMPOKOM CMBICIIEC 3TOTO TepMuHa. T.e.
3TO MOANpPOrpaMMa, KOTOpas oOpabaThiBaeT NaHHBbIC, MPUHUMAET WU BBIBOJUT WH(OPMAIIHIO,
MEHSIET WIM HET KaKUM-THOO0 00pa3oM riodaibHbIe W JIOKAJIbHBIE MEpEeMEHHbIE, BOOOIIEe "4TO-TO
nenaet".

Dynkyus, 3T0 TOXKE NOANPOTpamMma, KOTopasi, Kak U MpoLeAypa, YTO-TO JAEJIaeT, HO, TOMUMO
3TOTO, OHA 00s3aTEIHHO BO3BpAIACT 3HAYEHHE, TUI KOTOPOTO 337aeTCsl MPU OMHMCAHUU 3ar0J0BKa
npoueaypsl. Bei30B GyHKIMY SIBISETCS OJHUM U3 JIOIYCTUMBIX OIEPaHJIOB BhIpaXKeHUs, 0003HaYast
B HEM TO 3HAu€HHE, KOTOPOE BBIYMCISAET (QYHKIMSA, TO €CTh, €CIM MOJIporpamMma c
uaentupukaropom «Functionl» — QyHKIUSA, TO MOXHO MPOU3BECTU CICHYIOIIME ICHCTBHS |
3aIrMcaTh TaKUe OTepaTopPbI:

X:=Functionl(a,d,l,n,...);

X:=2*Functionl(a,e,...,m,...) - I/Functionl(c.f,....k,...);

Ecmu 661 Function] Obia o0bsiBIIeHa Kak MpoIeaypa, U €€ HASHTUGUKATOP ObUT ObI H3MEHEH
Ha «Procl» ee MoxHO OBLIIO OBI TOJIEKO BBI3BaTh, HO HE HCIOIBh30BaTh B BEIPAKCHUN:

Procl(a.e,...,m,...);
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Kaxnast oObsiBiisieMass HaMu Tporeaypa/pyHKIUs SBISETCS «IIPOTPaMMOM B MPOrpamMmer
(MOTOMY HMX M Ha3BIBAIOT MOANpPOrpaMMamMu). Bot nmpumep o0bsBIeHus npoueayps! 1o umenn Print.
a 3aTeM €€ BhI30Ba B TEJIC TJIABHOM MPOTPAMMBI:

program Procedures;

procedure Print(s: String; i: Integer);

begin

Writeln(s);
Writeln(i);

end;

begin
Print('Hello',3);
end.
A Temnepb ipuMep 0OBSIBICHUS U BbI30Ba QyHKITMH Add:

program Functions;

var

Answer: Integer;

function Add(i, j:Integer): Integer;

begin
Add :=1+7j;

end;

begin
Answer := Add(1,2); {Bs3oB - Add}
Writeln(Answer);

Writeln(Add(7,11)); {BTopoii Be130B p-un Add}

end.

Wrak, Mbl pa3oOpain OCHOBHBIE CTPYKTypHble Onoku [lackanb-nnporpamMmel. OTMETHM, YTO

moboit  paszgen onucanus (CONST, TYPE, VAR, PROCEDURE, FUNCTION) wmoxer
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OTCYTCTBOBaTh. T.e. €clii HE IUIAHUPYEM OOBABIIATH HU OJHOM CBOEH COOCTBEHHOW (YHKIMHU, TO
npocto He ucnoibzyem 610k FUNCTION. Pa3nensl onucanuii CieayroT B IPOU3BOJIBHOM HOPSIIKE.
Kaxnapiii pa3gen ommcaHuii MOKET HCHOIB30BaThCs Jr0O0oe umcno pas. [locie Bcex pas3menos

OIMHUCAHUA CIICAYIOT OIICPATOPHBIC CKOOKH begin. ..end OTpaHUYHBAOIINEC TCJIO IPOrpaMMBbI.

Ham ocranoce BBIICHUTH BONPOC MPHIOKHUMOCTH OOII-mpunnunos k Ilackane-
nporpammam. T.e. Kak MbI MOKEM OOBSBUTH KJlacCc (MOJZIEb peaibHOTO 00BEKTa) M KaK M3 Kiacca
MOJIyYUTh HOBBIM €ro 3K3eMIUISIP.

Knacc B [Ilackane omnuchiBaeTcsi Kak HOBBIA THUIN (M TIO3TOMY €ro OIMCAaHUE BIIOJHE
oKHJIaeMo pazmeraercs uMeHHo B 6soke TYPE) nmo npumepHo Takoii cxeme:

type <ums o0bekTa>=0bject

<CIHMCOK UMEH mojiei>: <THUI IMOJICii™>;

<CIMCOK UMEH Moei™>: <THII MOJICi™>;

<0O0BsIBIECHIE METOIA™>

<00BsABIECHUE METOIA>

end;

Bronne oxunaemasi CTpyKTypa - THII, HHKAINCYJIUPYIOUINA CBOM aTpuOyTHI (IIOJIs1) U CBOM
¢dbynkmonan (meronsl). [Tourn, kak u B C++. Ho ecTh u cymiecTBeHHas pa3HHIIA - TeJla METOJI0B B
OOBSABIIGHHM KJIacca HE peaM3yrOTCS. YKa3blBalOTCS TOJBKO WX (METOJOB) 3arojioBKH, a
peanuzanus UAeT M0ocjiae ONMCAHUS THIIA:

procedure <umsi 00beKTa>.<UMHA MeTOa>(<NmapaMeTpbI>)

<TeJI0 MpoLCaYyphbl>

OOpaTtuTe BHMMaHHE Ha oOmeparop Touyka (.). AHAJOTHYHO MOXKHO ONHCATh U METOJ-
GbYyHKIHIO.

[TpuBeném peammzamuio oObekTa "OKHO" (OOBEKT XOpOMIO BCEM 3HAKOMBIH IO
onepanuoHHo cucteme Windows). MbI MOXKeM cudWTaTh, 4YTO OKHO Ha JHCIDICe 3amaéTcs
KOOpAMHATAaMH JIEBOI'O BEPXHEro yria M pa3MepaMu 110 FOPU3OHTAIM U BEPTHKAIIM, a TAK)KE OHO
JIOJDKHO UMETh (piiar BUAMMOCTH (true 03Ha4yaeT, YTO OKHO Ha 9KPaH BBIBEJICHO).

Type CWindow=object

X,Y: integer; {KOOpAMHATHI OKHa}
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lenx,leny: integer; {pa3mepbI OkHa}
visible: boolean; {¢nar BunumocTu}
procedure Init (_x, y, lenx, leny: integer);
procedure Show;
function isVisible: boolean;
end;
procedure CWindow.Init (_x, y, lenx, leny: integer);

{3amaér HayanbpHBIC TAPAMETPHI OKHA }

begin
Self.x:= x;
Selfly:=vy;

Self.lenx:= lenx;
Self.leny:=_leny;
visible:=true;

end;

procedure CWindow.show;
{Pucyer oxHo}
var 1,j: integer;
begin
visible:=true;
{OcranpHas 4acTh peayn3aIiy MpoIeayphl OMyIIeHa |

end;

function CWindow.isVisible: boolean;
begin
isVisible:=visible;
end;
Eme pa3 oOpatute BHUMaHUE HA BBHIHOC TEJ MpoIenyp U QPYHKIUH (METOIOB) 3a TPAHMIIBI
orpeneneHus Kiacca. bonee Toro, crenuaibHble KOMIOHOBOYHBIE 70HUMbI (BCIIOMOTATEIbHBIC

(bai/'mm KO)Ia), rac U MNpuHATO OOBIBIIATE HOBBIE THUIIBI, Tpe6yIOT CIIIC pPa3sHECTU 00BABIIEHNE U
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pean3alio METOJIOB 110 Pa3HBIM CEKIMSIM BHYTPH FOHUTA. MBI TIOTOBOPHUM O FOHUTAX M 00 HX JBYX
TJIABHBIX CEKIUSIX YyTh MO3XKE.

Co3nath OOBEKT HOBOTO THIIA W BOCIIOJIB30BATHCS 3aJIOKEHHBIM B HEM (YHKIIMOHAIOM
MOKHO CHOCOOOM TPAaKTUYECKH COBIAJAIOIIMM C TMPUMEHEHHEM THUIIOB BCTpOCHHBIX. CHauana
00BABUM TIEpeMEHHYI0 (TIyCTh ee uMs OyneT nmpocto Window) meneBoro tuma:

var Window: CWindow;

A 3artem, B Telleé MPOrpaMMbl, oOpaiiaeMcsi K ee MOJsM /MU METOJaM C IMpHUBIICYCHUEM
orepaTopa TOuYKa:

begin

Window.Init (20,5,40,10);

Window.Show;

end.

[Ipy HamucaHWUM TPOEKTOB YPOBHS XOTA ObI BBHINIE 3JEMEHTAPHOTO OMHCAHHME KIACCOB
MIPUHATO BBIHOCHTH B OTHENBbHBIA (OT (paila HemocpeACTBEHHO Tporpammbl) ¢aitn. B Ilackane
TaKHe «BCIIOMOTaTeIbHbIe» (haliIbl HA3BIBAIOTCS oHumamu (Units) Wik, 4TO TOXKE caMOe, MOJTYJISIMH.
daiin ke copepKaIIMi TEKCT CaMO IpOrpaMMbl Tak M OyJeT Ha3bIBaThCS - Mporpamma, u OyJeT
HAYMHATHCS KIIOYEBBIM CJIOBOM program, Kak 3TO ObLIO MOKa3aHO B NpuMmepax Bbimie. Daiiibl-
IOHUTBHI OYJIyT HAYMHATHCS JPYTHMM KIIIOUEBBIM CJIOBOM - Unit 4epe3 mpoOes OT KOTOpOoro Oyiaer
3aMycaHo UM 3TOTO IOHHUTA, a MOCIIe Hero 00s3aHa HaXOJUThCA ToUKa ¢ 3ansaTo. KOHUTHI 00s3aHBI

COCTOSITh U3 IBYX YacTeu:

° YacTH JIeKJIapaTUBHOM; OHa HAUMHAETCsl ¢ KJII0UeBOro cjoBa interface;
° YacTH  peaJM3allMOHHOW; OHa  HAYMHACTCA C  KJIIOYEBOTO  CJIOBa
implementation.

YacTe nexnapaTHBHAS COACPKHUT OOBSBICHHS BCEX TTIOOATBHBIX OOBEKTOB MOJYJS (THIIOB,
KOHCTaHT, TEPEMEHHbIX M TOJMNPOrpaMM), KOTOpbIE IOJKHBI CTaTh JOCTYIHBIMH OCHOBHOM
nporpaMme W/WId JIpyruM MoayisiM. T.e., Hampumep KJIacC CO BCEMH €ro MOJSMHU/METOdaMU
00BsIBIsIETC UMEHHO 37ech. OJTHAKO Tea ATHUX METOAOB, UX KOJ, OyJIeT U JIOJDKEH pacroiaraTbCs
HE 37IeCh, @ BO BTOPOH CEKUUU - peanu3anroHHoW. COOCTBEHHO 3TO M €CTh €€ NpeJHa3HaueHHUe -
cojepkaTh Tea mporeayp W (GyHKIMiA, oOBSBICHHBIX B interface wactu. Bce ommcanme roHuTa
3aBepiaeTcsi cioBoM end ¢ HeMpeMeHHO# TOYKoM mociie Hero. T.0. abCoMOTHO MUHUMAIIbHBIN, HO
CHUHTAKCHUYECKU KOPPEKTHBIN IOHUT 10 UMEHH, CKa)KeM, a UMEET BU/I:

unit a;
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interface

implementation

end.

['maBHas mporpaMMa JI0JKHA SIBHO BBIPA3UTh CBOE HAMEPEHHE M JKeJaHHE BOCIIOIB30BAThCS
TEMH THIIAMHU, KOHCTAaHTaMH, IEPEMEHHBIMH U T.J1. YTO OBUIH OOBSBICHBI U PEATU30BAHBI B TOM WJIH
WHOM MojyJie. J{emaer oHa 3To uepes pas/ell uses B CBOEM 3aroJioBKe:

program testv;

uses a;

Var

Z : Variant;

I : integer;

// ocTanbHBIE pa3eibl ONUCAHUS

begin

// TEKCT MPOTPaMMBI

end.

[Tocne Takoro oOBsBIEHUS IporpamMma testv MOKET MCIOJIb30BaTh BCe WIACHTU(UKATOPHI U
CYIIHOCTH OOBSIBIICHHBIC /PeaT30BaHHbBIC B MOJIYJIC .

TpaauiroHHO 3aBepIIMM KpaTKUii 0030p s3bIKa MpaBUIaMK HarmucaHusi kommenmapus. FPC
MOJIZICPKUBACT LENbIX 3 X BapuUaHTA:

(* KommenTapuii B ctapom ctuiie *)

{ KommenTapwii B ctune Turbo Pascal }

// KommenTtapuii B ctuiie Delphi. Bce cumBostb

// 10 KOHIIa CTPOKH MPOIYCKAIOTCS KOMITUISITOPOM.

[IepBbie Ba OrpaHUYMBAIOTCS MapaMyd CUMBOJIOB (* wiH { ¢ OJTHON CTOPOHBI U *) WM } C
npyroii. O0a BapuaHTa IMO3BOJIAIOT MUCAaTh MHOTOCTPOYHBIE KOMMEHTapuu. KoMMeHTapuii CTHIIs
«JIB€ YepThD IOJIHOCTHIO aHAJIOTMUYEH CBOeMy «koiuiere» u3 s3bika C++. T.e. oH HaumHaercs
MOCIIEI0BATENILHOCTHIO CHMBOJIOB // 1 OTPaHUYEH KOHIIOM CTPOKH.

3.2. PaboTa co cpenoun paspaboTtku NO Lazarus

Cpena Lazarus 3amyckaerca u3 riaBHoro MeHwo: KJ/IE-IIpouue-Pa3paborka-Lazarus.
OTkpbIBLIasICSL B pe3yJbTaTe 3TOTO JEHCTBHs Cpella MMEET BHJ JOBOJIBHO CBOCOOpPA3HBIM U He
TUTIMYHBINA I COBPEMEHHBIX OKOHHBIX MpuiiokeHuid. Y Lazarus HeT pabouero mpoctpaHcTsa (T.e.

OJIHOTO TJIaBHOTO OKHA) B MOHATHUSIX TUMMHYHBIX RAD-cpen. Ero pabouee npocTpaHCTBO COCTOUT M3
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HE3aBUCUMBIX OKOH BBIMIOJHSIONIMX KakKy-JIM00 (YHKIMIO (pelakTUPOBaHUE KOJA, BBIBOJ
COOOIIEHNI KOMIMIIATOPA, IPOCMOTP CTPYKTYPhI U COCTaBa TEKYIETO MPOEKTa | T.1.), cM. Puc. 6.
He3aBucuMoOCTh ATHX OKOH BBIP@KAETCS B TOM, YTO KaKJI0€ M3 HUX MOXKHO CBEPHYTH, 3aKPHITh,
MEPEeMEeCTUTh, HE OKa3blBash HHUKAKOTO BIMSHUS Ha OKHa mnpouue. CraHmapTHas CHUCTEMHAs
koMOuHarus kiaBum Alt+Tab (mepexiroueHre OKOH) TOXKE BBIOWpAET WX W BBIHOCHT Ha TEPETHUI
IJIaH IO OJJHOMY. «Y CJIOBHO IIaBHBIM» MO>KHO CUMTaTh y3KO€ OKHO 1o HomepoMm | Ha Puc. 6. Ero
3aKpbITHE MPUBEAET K OKOHYaHUIO paboThl Bcero npuioxenus Lazarus. Bee npoune okHa, Kak yxe
OBUIO CKa3aHO, MOTYT OTKPBIBATHCS/3aKPhIBATHCS HE3ABUCUMO. «Y CIIOBHO IJIABHOE» OKHO COACPIKHUT
JIMIIIb MEHIO CPEe/Ibl U HECKOJIBKO MaHeNIel YIpaBJIeHUs C TIPUBBIYHBIMU KHOTIKaMU. PeanbHast paboTa
NpOrpaMMHCTa MPOTEKAET B OCHOBHOM B OKHAaX JIOTIOJHHUTENBHBIX, YUCIO KOTOPBIX JIOBOJILHO
3HaYUTENIbHO. PaccMoTpeTh paboTy M Ha3HAYEHHE KAXKIOTO HE MPEICTABIISCTCS BO3MOKHBIM B CHITY
OTpaHUYCHHS BPEMEHM HAIIETO Kypca, OJHAKO, HECOMHEHHO, OJIHUM M3 CaMbIX BOCTPEOOBAHHBIX
JIOTIOJTHUTENIBHBIX OKOH OYJEeT OKHO peAaKTopa MCXOoJHOro koxa (Homep 2 Ha Puc. 6). OHO nmeer
TOYHO TaKOM K€ «3aKJIaJOYHBIN» AW3aiH 4TO M pefakTop mpeapiaymieit cpeast - KDevelop. fScHo,
YTO Mbl MOXKEM pPEIaKTHPOBaTh Cpa3y HECKOJbKO (DaiijloB BXOAAIIMX B HaIl HPOeKT. Pemakrop
cpenbl Lazarus ymMepeHHO-TIpOABUHYT U 00Ja1aeT 6a30BbIM HAOOPOM (PyHKIIMOHATA 0KHIaEMOTO B
penakrope moo0HOro Kiacca. B 4aCTHOCTH MPHCYTCTBYET aHAJIOr (YHKIMU 3aBepPIINTh TEKCT
cpenst KDevelop (cm. «PaGora co cpemoii paspaborku I1O KDevelop»), Tombko 31ech OH
HasbIBaeTcs identifier completion (3asepuienue udenmughukamopa) M BBI3BIBACTCS COUYCTAHHUEM
knaBu Ctrl+Space mociie Habopa nepBbIX 2-3 CHMBOJIOB UMEHH TICPEMEHHOM.

Tak ke OTMETHM ellle OJHO BcrioMorareiabHoe okHO - Coobmenns (Homep 3 Ha Puc. 6).
HmeHHO 37€ch MBI YBUAMM COOOLIEHHMS KOMIWISATOpAa B XOJ€ Mpoliecca KOMIWISLMK Hallel
nporpammbl. B 11eioM Tpex yka3aHHBIX OKOH JJOCTATOYHO JJIsi HATUCAHUS HE CJIOKHBIX KOHCOJIBHBIX

MIPWIOKECHUIA. .
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Pepgakrop Lazarus w0.5.24 Sera - projectl = /4
Bxiin [Mpsers NMosck Mpocrom Meossy  Zsuck Kowosente Mecrpueedte Oepussss Owds Crpsess
D & - (5 & O T3 standard |agdit sonal |Conmon Controls |Dislogs |Mise |Data Controls [Data Access |Susten | Surdit [R1TT | Pro |50 | Q_)
fF vl o FRuamE=Er ¢ FE--0EEDE

¥ PegakTop MexogHoro Koga Lazans

-umtlj|
upit Unitl:

{saode objfpc}{sm}
interface

USes
Classes, SysUtils, LResaurces, Forms, Controls, Graphics

| et LvaCont rol type
| Align alHone Trarml = ¢lassi(TRarm}
| AlloubeopF s les False private
i fnaSerall False { private declarations }
| WeAoSize Falee pubilic
| BiDiHode belafr Toflight { public declarations }
| BBerderlcons  [biSustenterw, end;
|  BerderStyle EaSizeable
: Capt Lon Farnl var
|BthildSizing | tCantrolChile Formi: Trorml;
| ClisntHeight 300
(e e implesentation
Colar Ceibterace
Blonstraints  (TSizelonstral initislization
| Curgor criliafsult,
| DockSine False R
Ersllad Trus
| BFert. ¢TFank }
| ForsStule  FaMarmal
| Height o]
| Helptortext o
| HalpFile
| melpkeyvord
| HalpTups htCont met,
| Harn
| BforzSerollBar | (TCankralSoral
| Tcon £TIcon}

I [

Puc. 6. Pabouee mpoctpancTBo cpenbl Lazarus. Bwimenensr okna: 1 — «riaBHOE», 2 -
PENaKTOp UCXOAHOTO KOJIa, 3 - COOOIIEHUI KOMITUIISATOPA.

Eme onHo ornmume paboyero mpoctpanctBa Lazarus ot takoro ke B KDevelop - oHo «He
ymeet» ObITh mycTbiM. T.e. Lazarus TpeOyeT uTo ObI MOCTOSIHHO OBUI OTKPBHIT KaKOW-TO MPOEKT.
Ecmm B mocnemneM ceance mbl pabortanu Haa npoektom MyProj 01 w npm 3amycke cpeapl OH
HaizeH Ha aucke - MyProj 01 u oTkpbiBaeTcst kak pabounii mpoekT. Eciu mocnennuii mpoexkT He
HaWJeH WM 3TO MPOCTO TEPBBIA 3aIllyCK cpenbl pa3paboTku - Lazarus cos3maer mpoekT cam. B
KauectBe wabnona (0 HUx cM.. «Pabora co cpemoii paspabotku 10 KDevelop») BeiOupaetcs
mabiaoH mpuwiokeHuss ¢ rpaduueckum uHTepdeiicom Toab3oBaTens. ITO pPa3yMHO, T.K.
OOJIBIIMHCTBO CO3/IaBAEMBIX IMPHIIOKEHUH OyIyT MMEHHO 3Toro Ttuma. OgHaKo, KaKk Mbl TIOMHHUM,
3TO HE TOT TUI MPOEKTA, KOTOPBIA HY)KEH HAM B M3Yy4aeMOM Kypce, U Mbl PELIWIN IPUIEPKUBATHCS
mabJIOHOB MPHIIOKEHUH KOHCOJBLHOTO THMA. Torma STOT CO3MaHHBIA cpenod "Ha yaady" MpOeKT
MOXHO 3aKpbITh 4yepe3 MeHio IIpoekr-3akpbiTh mnpoekr. Hukakux ciieqoB Ha JUCKE OH HeE

OCTaBJISIET €CJIM TOJIBKO B OTKPBIBIIEMCS OKHE-IIPEIYNPEKICHUH Mbl YKaXkeM MyHKT «OTOpocHuTh
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u3MeHeHus». Eciu 3TOT cTapTOBBII MPOEKT BOOOIE HE MEHSIICS, TO M 3aKPhIBAETCS OH 0€30 BCAKHUX
npenynpexaeHuii. [losBuBIeecs BCiea 3a STHUM €IIe OJJHO OKHO NPEUIOKUT HaM BHIOOp U3 Tpex
omuuii (Puc. 7). HazHaueHnue kak/10i 04€BUTHO.

¥ MpoekT 3aKpLIT o

773 MpoesTt sampeT, Tenspe ecTe TPM BOSHOKRHOSTH.
&;{ Mopckazka: JaKpeEaTE MOOSKT CaSMOMY HEOBAZSTENEHD. TaK HKaK 3TO ASN3STCA SETOMATHMYSCHM,

Bbl)(D.El. 1z Lazarus -J Cozn0aTe HOBWIF MEOERT o DTHPpEITE MpoesT

Puc. 7. OxHo BbIOOpa BapraHTa MPOIOJDKEHHS PaOOTHI TOCIIE 3aKPBITHS AKTUBHOTO MPOEKTA.
[Tocne BwIOOpa B »TOM TmocienHeM okHe ommuu «Co3daTh HOBBIN NPOEKT» cpena
MPEeNJIOKUT HaM OKHO jauaiiora «Co3aath HOBbIH NpoekT» (Puc. 8). daktruecku Mbl BhIOUpaeM
malaoH JuIst Hamiero npuiioxeHus. CIUCOK HMMEIONIMXCS JTaIeKO He CTOJb BHYIIHUTENEH Kak Y
cpensl KDevelop, HO nocraTouyeH [uisi TUHOBOM pa3paOOTKU. MMHHUMaNMCTUYECKMM HIa0JI0HOM
KOHCOJIbHOTO mpuioxeHus Oyzaer BapuaHT «IIporpamma moab3oBartenas» (Custom Program).

HMmenHo 3TOT m1a0JIOH MBI HCIIOJIb3YEM B HpaKTquCKOﬁ YaCTH 3aHSTUH.

(¥ Co3gaTb HOBbIil NPOEKT O x
MpnokeHKe MprnokeHKe
Mporpavua [(patuyeckan NporpaMta Ha
KoHCOAEHOE MpMAO HEHME LELlfFreeP?sca},
Library MporpaMMHEER G
SE TOMS THHYECHM

Mporpavna Nones0EaTENA
CEi Application

FPCUnit Conzole Test Appli
FPCUnit Test Application

nogosptiEaETCA lazarus.

EDSnaTb| DTMEHa|

Puc. 8. OxHO co3anust HOBOTO npoekTa. Boroop mabdiaona OyayIiero mpuioKeHus.

[Tocne BbIOOpa ATOrO BapuaHTa B peakTope OYAET OTKPHIT HCXOIHBIA TEKCT €AMHCTBEHHOTO
(moka) (aiia COCTABISAIOIETO HAIIl MPOEKT - projectl. DToT (aiin comepXUT KOA TIaBHOU
mporpamMmbl (KOTopasi 10 YMOJIYaHHIO MMEET TOKe camoe uMms - Projectl) K pemakTHpOBaHHIO
KOTOpPOTO M MOKHO TIpHcTynaTh. Eciu mporpaMMucT xenaeT 700aBUTh K MPOEKTY HOBBIC (ailiibl (a
B IPOEKTaX pealbHbIX BEPOSATHOCTh TakKoro sxemaHuss Onmszka k 100%) To OH MOXKET MOUTH
HECKOJILKMMH TyTSMH, B 3aBUCHMOCTH OT THIa Jo0aBisieMoro (aiina. Mbl BOCIIONIB3yeMcs IMyTeM
caMbiM TpsMoyinHeHHbIM — @aia-Co3xate MoayJib. HoBbiii Momyns (OH ke rouum, unit)

I[O6aBJI$[eTC$I K IMPOCKTY U OTKPLIBACTCA B cBoeit 3aKJIaJIKC p€aaKTopa. Ilo YMOJYaHUKO OH HUMECT

Axkapemus AnTu YcTtaHoBka 1 agMuHucTpupoanue MNCIO. Nekuyun. Yacts 4 Ctpanuua 51 us 67



ums Unitl, a B TeKCT IM1aBHOM mporpammMsl JoOasmsiercs: cTpoka uses Unitl. VMg HOBOro mMomyss,
KOHEYHO, MO’KHO U3MEHUTh IIPSIMO B PEIAKTOPE.

Uro kacaeTcsi COXpaHEHUH, TO Jydleil crparerneil OyJeT cOXpaHEHHE Ka)KIOro HOBOTO
Moayist (a Tak ke (aifa rIaBHOW MPOrpaMMbl) HEIOCPEICTBEHHO B MOMEHT MX J00aBICHUS K
MPOEKTY U JIMIIb 3aTeM Nepexo]] K UX peAaKTHPOBaHUIO. [l 3TOTO TOCTaTOYHO B JII0O0H MOMEHT
BbIOpaTh MyHKT MeHI0 Daii-CoxpaHuTh Kak.... J[aHHas KomaHaa BO3JEHCTByeT Ha aiin B
aKTUBHOM 3akiazke pemaktopa. Iloka 310 He caemaHo ¢ain CymecTByeT JIMIb, B TaMSITH
KOMIIBIOTEPA U MOXET OBITH B JIIOOOH MOMEHT yTepsiH. B oTBeT Ha BbIOOp yKa3aHHOTO IyHKTa MEHIO

OTKpOETCs JUaJIoT COXpaHeHMs akTUBHOro ¢aitna (Puc. 9).

(® CoxpaHute npoker projectl (*.Ipi) =]
CozgaTtTe Hatanor | HoamiTe dain | MNeperreHOEaTE dakn |
Looking in: [Ahomedadmnin _ﬁJ

HDme|Preu|Up|Next|ReFresh|Hask:

KaTanori | = | Marne | =

i

sttt

CPP_hackup/s
Claz=zDir_Klevelop/
Desktops
locuments ./
Pazcal_backups
TestForPaz=s/

t.mp s

HeTtopma:  Ahomedadnin ==

MHpopHauma o dakfne
thatn He HakgeH: "Ahomedadmindprojectl, lpit?

BriGop: Ahomedadmnin

projectd, lpi| |

Ok | OTHEHMTE |

Puc. 9. OxHo nuanora coxpaneHus (aiina/mpoexTa.

31ecy HaO UMETh B BUAY, 4TO B oTuinunu oT cpeabl KDevelop Lazarus camocTosiTenbHO He
CO3/1aeT T.H. KOPHEeBOll nanku npoekmd. A OHa O4YeHb ynoOHA B IUIaHE YIpaBiieHUs Qaitmamu,

BXOJAIIMMHU B Ham npoekT. [1o cuacTeio, U3 okHa coxpaHeHus npoekrta (Puc. 9) mMbl Takyio manky
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MOJKEM CO3[aTh CaMOCTOSITEJIBHO, JJIsl 3TOro IpexycMoTpeHa kHonka Co3maTh kartasnor. HoBblii
KaTaJor CTAaHeT MOJMAIKOM KaTajora ykazaHHoro B noje «Looking in». Ilocne coznanus xenaeMoit
KOPHEBOHM MAaNKy MPOEKTa OCTAeTCs MEPEHTH B HEe JIBOWHBIM IIEIYKOM 10 €€ UMEHH B CIIHCKE
Karanoru u B mone BbiGop: <mouHbIii_NyTh /10 KOPHEBOIl_NANKH_MPOEKTAa> BBECTH HMS
coxpansiemoro (aitna. [Ipu 3ToM ecnmm MbI coxpansieM ¢aiiil TIaBHOW NPOrpaMMBI, TO Ha JWCK B
YKa3aHHYIO MMaInKy 3anunryTcs 2 daiina:

o C paclIUPEHHUEM .pas - HEMOCPEACTBEHHO TEKCT MPOTrPaMMBbl;

. ¢ pacmupenuem .lIpi - daiin camoro npoekra

WupiMu croBaMM WMEHa TIPOEKTa W TJIABHOW NpOTrpamMMbl BCerAa CoBHamaroT. llpu
COXPAaHEHUH >K€ HOBOTO MOayJss (unit) HAa JWUCK NUIIETCS OAHM (ailyl, C pacIIUpPEHUEM .pas H
(BO3MOKHO, HO HE 00s3aTEJIBHO) BHOCATCS HEOOXOIMMbIEe H3MEHEHUS B TeKCT (paitna mpoekra. T.o.
co3aHHas HaMH KOpHEBas IIarKka IPoeKTa OyneT cojepkaTh Bce (ailsibl HeoOXoauMbIe
nmporpaMmucTy B pabote. Ilocne ycnenHoi KOMOWISIIMHA UTOTOBBIA MCIIOTHUMBIA MOIYJb OyneT
MIOMEIIEH CI0JIa JKeE.

XKenarenbHO yKa3pIBaTh UMEHA BCEX (ailJIOB MPOEKTa B HUKHEM PErucTpe Aa0bl n30exkarh
MpeaynpexkaeHuss 0 BO3MOXHbIX mpooOiiemax (Puc. 10). Bopodem, npsMo u3 3TOro okHa MOKHO
MO3BOJIUTH Cpe/ie MPUBECTH UMEHa K Tpedyemomy peructpy. KDevelop BbimonHseT mogo0HBIN Ke
«MaHEeBp» HE MHTEPECYSICh MHEHUEM pa3paboTunKa.

¥ NepenmeHoBats thaiin? o

Cogep#ivoe aToro §aina Moxome Ha MCxogHHF Hog Ha lNackane,

FeroMeHOYWETCA MCMAONBZO0EATE MMEHA JAAN0DE B HWEHEM PEFMCTRE BO MSOE#aHWE pasndHex NPOENEM Ha
HEKOTOPREX PIFA0EL CHMCTEMSX M C ARYCHHKM HOMMIMAATORSMA ,

MNepEMHEHDESTE B HUKHLEA perkc TR

(2 NMpeoBpas0BaTe B HUEHMA perkeTh @EnxpaHMTb MHA

Puc. 10. OkHO npenynpekaeHust 0 perucTpe UMEHHU MPOEKTa.

Korna Bce ¢aitnibl oTpenakTHpOBaHbl JOKHBIM OOpa30M M COXpPaHEHbl Ha JIUCK MOXHO
nonpoOoBath cobparh nporpamMmy. [Iponiecc KOMOMISAIUN UHULMUPYETCS] BBIOOPOM ITyHKTa MEHIO
3anyck-CoOpath niu npocro Haxaruem Ctrl+F9. Kak yxe oTmeuanocs Xon U pe3yiabTaT 3TOro
npoiiecca coobmraercs B ocobom okHe - CooOuienus (Homep 3 Ha Puc. 6). Ilocne ycnemnoi
KOMITWISIIMK BO3MOXKEH TECTOBBIII NMPOTOH CBEKeil mporpamMmbl IpsMo U3 cpensl. OnHAKO eciu
KDevelop roToB k mogoOHOMY IPOTOHY «CO CTapTa», KOHCOJb, OTKpbIBaeMyro M3HYTpHu Lazarus
HY>KHO TNPEABAapPUTEIbHO HACTPOUTH. J(Manor Takoil HAaCTPOMKHU BBI3BIBAETCS YEPE3 MEHIO 3anyck-

Ilapamempul 3anycka.... B oTkpeiBiemMcs oqanonmMeHHoM okHe (Puc. 11) tpebyercs:
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. pa3pelinTh KCMOIb30BaTh BHEIIHEE NPHIOKEHHE (KOHCOJIb) JUIsl 3amycka

Halei mporpamMmsl. 3a 3To oTBedaeT ¢uiaxkok Mcenmoab30BaTh NpUI0KeHHe 1JIs1 3aNyCKa;

o yKa3aThb IyTh K 3TOMY BHELIHEMY MNpUJIOKeHHI0. [lo yMOT4aHHIO TaKOBBIM

BBICTYIIACT Xferm - CTaHIAPTHBIA AMYJSTOp TepMmuHana st cpeabl X Window System B

Unix. ocTaeTcs JUIb TPOBEPUTH NPABUIBHOCTh MMyTH K HEMY .

[Tocme Bcex 3THX HACTPOEK 3allyCK OTKOMIIMJIMPOBAHHOW MpPOTrpamMMbl NpobieM He
cocrapisieT: 3anyck-3anyck unu npocto F9. JIomKHO OTKPBITHCS OKHO KOHCOJH B KOTOPOM MBI
MOKEM OCYLIECTBIISATh BBOJ JUId Hamleil mporpaMmbl W/MIM HAOMI0JaTh BBIBOJUMYIO €if
unpopmanmio. Touno Tak ke kak W B ciaydae ¢ KDevelop 3ta koHconmb He '"cxsombiBaeTcs'
HEMEJJICHHO 10 OKOHYAHUWIO Hamledl MporpaMMbl, a JOOE3HO MpejiaraeT HaM HakaTh JJIsl 3TOTO
Enter.

TpaguuroHHO 3aBepimuM pa3roBop o s3bike Pascal u cpene pa3paboTku mporpaMm Ha 3TOM
a3blke Lazarus mnpeanokeHUeM HECKOJbKHUX CChUIOK Ha PEeCypchl IOCBSIIEHHBIM 3TUM JBYM
00J1aCTSIM KOMITBIOTEPHOM HAYKH:

OdununanpHeiii caldT npoekra Lazarus

http://lazarus.freepascal.org

Pycckosi3prunblii caiiT ¢ marepuanamu o kommuwisitopy Free Pascal u cpene Lazarus

http://freepascal.ru

Lazarus wiki - samuknoneaus no Free Pascal Compiler/Lazarus

http://wiki.lazarus.freepascal.org

4. PaspaboTtka O ¢ ncnonb3osaHnem Gambas

CyThb M mpeaHa3Hau€HHE TPEThEro M3 paccMaTpUBAaeMbIX HaMu nakeTtoB - Gambas -
MOJIHOCTBIO aHanmornyHo AByM mpenbiaymmM. Kak u ¢ KDevelop, u ¢ Lazarus mMbl numeem nemno c
Rapid Application Development (RAD), T.e. co cpenoit pa3paboTKu MPOrPaMMHOTO OOECIICUCHHS.
[To cBonM Bo3MokHOCTsIM Gambas 3HaunTeNbHO OMIKe K Lazarus, T.K. HACTPOEH Ha MOAJIEPKKY
BCETO OJTHOTO s13bIKa. B maHHOM citydae pedb uueT o s3bike Basic ¢ 00beKTHBIM paciupenuem. T.e.
TAaKOl BapWaHT s3bIKa HAYAIBHOTO YPOBHS, KOTOPBIN IO3BOJIAET MPUMEHSTH IMPH pa3paboTke
nporpamm npunnunbsl OOIIl. DtoT amanekT si3pika Basic Toxke HasbiBaeTcss Gambas. T.o. cioBo
Gambas omHoBpeMeHHO 0003HayaeT U makeT oOneryatomuii Hanucanue Ha " Basic-o mogo6HOM"
s3pike, Y cam 3TOT s1361K. COOCTBEHHO eciii pa3oOparh cioBo Gambas TO BBISICHSIETCS YTO 3TO —
pPEeKypcUBHBIH akpoHHMM OT aHril. Gambas Almost Means BASic, 4To B JOCIOBHOM pPyCCKOM

nepeBoje BHILIIUT kak «Gambas [Toutn O3nauaer Basic», a Oosee MPUBBIYHO PYCCKOMY YyXY:
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«Gambas — moutu Basic». Camo cnoBo Gambas ¢ MCIIaHCKOTO NEpPEeBOAUTCS Kak "KpeBeTka',
KOTOpast 1300pakeHa Ha JIOTOTHIIe 00CYKIaeMOT0 TTaKeTa.

Gambas 3amymbiBaiicsi Kak anpTepHatuBa Uit  Microsoft Visual Basic (MVB)
pa3zpaborunkoB, pemmBmux mnepedtn Ha GNU/Linux. JleiicTButensHo, nmporpamMmmuct Ha MVB
cMoOXeT 6e3 Tpyna nepekiounTbes Ha Gambas, HO Ha0 UMETh B BUAY, YTO BTOPOW HE SIBISETCS
KJIOHOM TI€PBOTO U OTPEAECICHHO HE MOJIJIEP>KMUBAET 3aIlyCK MPOTrpaMmM co3faHHbx B MVB.

W cHoBa, Kak M B ciyyae JABYX MNpPEAbLAYIIUX cpeid pa3paboTKH, JUIsl MpoQeccHOHATbHON
pabotel ¢ Gambas MbI JOJKHBI OBITh KOMIIETEHTHBI B JIBYX 00JIaCTsIX:

. MBI JIOJKHBI 3HaThb U YMETh NMHCATh CUHTAKCUYECKH KOPPEKTHBIE IIPOrPaMMBbI

Ha s3bike Basic u myumne, eciu 3T0 OyJeT €ro BapuaHT C OOBEKTHBIM PACHIUPEHHEM.

Pa3pabotunku, 3Haromue Basic kiiaccu4eckui, Moay4yarT 3aMETHOE TPEUMYIIECTBO B 3TOM

acreKkTe 00y4eHus;

o MBI JOJDKHBI 3HaTh Gambas UMEHHO KaK MPUIIOKEHHUE W YMETh MOJIb30BaThCS
npeiaraeMbiM UM (PyHKIIMOHAJIOM.
PaccMoTpuMm 3TH BOIIPOCH! TOCIEA0BATENBHO B CIEAYIONIMX JABYX M0/Ipa3eax.
4.1. OcHoBbI AA3blka nporpammupoBaHusa BASIC (OO ananexr)
TpanuuroHHO HaYHEM 0030p 0a30BbIX KOHCTPYKIUH S3bIKa C MPUMEpa MPOrpaMMbl OJIM3KON
K MUHUMAJIBHOW:
PUBLIC SUB Main ()
DIM m AS Float
m=doMultiply ()
PRINT m
END
PRIVATE FUNCTION doMultiply() AS Float
DIM x AS Float
DIM y AS Float
PRINT "Enter x:"
INPUT x
PRINT "Enter y:"
INPUT vy
RETURN x*y

END
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Urto nosyuutcs B pe3yJibTaTe 3amycka 3Toil nmporpammbl? Ha koHCONIb OyneT BBIBEACHO TpU
CTPOKH - TIEpBasi MPUTJIACUT IOJIb30BATENS yKa3aTh YUCIO X, BTOPAs - Y U TPEThsl MPOCTO BHIBEICT
pe3yJbTaT YMHOXKECHHS STHX JABYX YHUCEIL.

[Tepeiinem Teneps K €e MOCTPOYHOMY pa3doopy.

PUBLIC SUB Main()

Jlexmapupyet riaBHbII MeTOA (TOYKY BXO/a) CO3/1aBaeMoil mporpaMmsbl. OTCIOa HaYHETCS
ee BeinoaHeHue. Mms rmaBHoro metona - Main. BooOme Gambas mojgaepuBaet Aekiapanio IByX
pa3HOBHJIHOCTEN METOJIOB: Mpoueayp U GyHKIui. PasHuia Mexay STUMH CYyIIHOCTSMHU MTOJIHOCTBIO
aHAJIOTUYHA pa3HUIlE MEXKIAy HUMH ke B s3blke Pascal, T.e. (QyHKIUS ecTh mpoleaypa
BO3Bpalllaolasl 3HAaueHHe 3aJaHHOro Tuma. IlockonbKy JaHHas [ekjapalus HE BKIIOYaeT
KJIFOUEBOTO CJI0Ba AS MOXHO clelaTh BBIBOJI, YTO ACKJIApUPYETCSs MUMEHHO mnpoueaypa. [Ipumep
nexnapanuu GyHkuuu OyaeT NpuBeIeH YyTh HIKE.

DIM m AS Float
Jrobas mepeMeHHas1, IIaHUpyeMas K MCTIOJIb30BaHUIO B TIpe/ieax Kiacca / mporeaypsl / GyHKINH,
JIOJDKHA OBITh TPEABAPUTENBHO Oeknapuposana. llepeMeHHble MOTYT OBITh 2100anbHbiMU TIO
OTHOIIIEHUIO K KJaccy HX JeKJIapupylouleMy W JOKAIbHbIMY TI0  OTHOUICHHIO K
nporueaype/GyHKIuu Tak ke ux nexaapupyronmx. Kiroueoe ciioBo DIM HE0O0X01MMO UMEHHO ISt
JeKJIapalym JoKanibHulx iepeMeHHbIX. [Tocne 3Toro cioBa uaet uMs NepeMeHHON (MM HECKOJIBKO,
yepe3 3aIsTyl0, €Clii OHM Bce OyIyT OJHOTHIHBI), 32 HUM €IIe OJHO KIo4YeBoe clioBo AS w,
HaKOHeIl, TUI nepemeHHor. Kakue Turbl MOKHO yKka3biBaTh? [10CKONBKY MBI YK€ ONPEeAeIInIN, YTO
«Gambas=Basic+00beKTHbIE pacHIUPeHHs» TO, pa3yMeeTcsi, MPOrPaMMHUCT MOKET CO3/1aBaTh CBOU
cobctBennble TUNBI (Kiaccel). Ho u, koneuHo, Gambas mpesaraeT BCTPOCHHBIE, dJIEMEHTapHbIE

THUIIbI, KOTOPBIC OIIMChIBATh HE HY?KHO, 4 MOXHO ITPOCTO YKAa3bIBATH IMOCJIC KIIFOUEBOI'0 CJIOBA AS.

Ta6Jmua 34 MNPUBOAUT TAKHUC TUIILI, 4 TOYHCC CaAMbIC BOCTpe6OBaHHBIe U3 HUX.

Nms Jwnamna3oH 3Ha4Ye€HA, KOMMEHTapU 3aHUMaeMblii B MaMSTH
THIIA paszmep

Boolean true / false 1 Gaiit

Short -32.768...+32.767 2 Gaiita

Integer -2.147.483.648...+2.147.483.647 4 Oaiita

Single -1,7014118+38...+1,7014118E+38 4 Oaiita

Date Hata/Bpems (manpumep, 07/19/2005 8 GailT
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02:20:08) coxpaHeHHblE B BHJE OJHOIO

OcJIoro 4ymucia

String Ctpouka CHMBOJIOB MEPEMEHHOU 4 Oamita (ykazaTenp Ha
JUTHHBI CTPOKY) + TaMmsATh HEoOXoauMas
JUIS  XpaHEHUS BCEX CHMBOJIOB

CTPOKH

[Tocne neknmapanuu JIOKalbHbIE NEPEMEHHBIE MOTYT OBITH HCIIOJIB30BAaHBI B JIHOOOM MecTe
TOJIBKO TOW Mpoueaypsl/QyHKIMH, YTO MX JekiapupoBana. [lepeMeHHas m B HalleM NpUMepe
JocTyrHa U "BUaHA" TOJIBKO npoueaype Main.

m=doMultiply()

BozbiBaetrcs ynkumst doMultiply u pesynbraT ee BbI30Ba NPHUCBAWBACTCS TOJBKO YTO
3aJIeKIIapupoOBaHHON TepeMeHHON m. Bri3oB mpouenyp/¢ynknumii B Gambas mpoHCXOIUT IO
caMOMy THIIMYHOMY MIA0JIOHY BCEX SI3BIKOB: MMS BBI3BIBAEMOI MHpOIENypbl/(YHKINUN - KPYTJIbIE
CKOOKHM - B CKOOKax apryMeHThI BbI30Ba uepe3 3amsiTyio. B mannom ciayuae gynkims doMultiply
HUKaKHUX apryMEHTOB HE IMPUHMMAET U UX CIIUCOK B JIAaHHOW CTpOYKe BbI30Ba IycT. KoHewyHo, camy
¢yukuuto doMultiply Hago Toke IeKIapupoBaTh U peaTU30BaTh M MBI BCKOPE YBUAMM, KaK 3TO
JieJ1aeTcsl.

[Ipu nexmapanuu aprymeHToB mnpouenyp / ¢yHkiuii Gambas mnpesiaraer BapHaHT HX
ONIIMOHAIFHOTO TPUMEHEHUs1 Npu BbI30Be. OCYyIIECTBISAETCS TaKOW IMOAXOJ C TMPHUBJICYCHHEM
kimoueBoro cinosa OPTIONAL, nanpumep:

PRIVATE SUB Dolt(sCommand AS String, OPTIONAL bSavelt AS Boolean = TRUE)

END

Takast nexnapamusi TOBOpPHUT, 4To mporeaypa Dolt moxeTr ObITh BbI3BaHA C OJAHUM (Kak
MUHUMYM, T.K. TIEPBBI apTyMEHT SBIISETCS 0OS3aTENbHBIM, a HE OMIMOHAIBHBIM) WIH C JBYMS
aprymeHTamMu. B mepBom ciydae (BBI30B ¢ OgHMM apryMeHToMm) Dolt cuumraer, 9To BO BTOpOM
aprymente 0bu10 niepenano 3Hauenne TRUE.

PRINT m

Nuctpykuuss PRINT npocTto medaraer Ha KOHCOJM BBIpaXKEHHWE YKa3aHHOE Tociie Hee, B

JaHHOM CJIy4a€ UM CTAaHCT NEPEMCHHAs m CoACpIKallas pe3yjibTaT YMHOXCHUA.
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END

3aKkpbIBaeT OMNHMCAaHWE (M 3aBEPIIACT BBIMOJHEHUE) MPOLEAYPbl/GYHKIMHA. 3aBepIlIeHue
IJIaBHOM mpoueaypsl Main Tak jke 03HayaeT OKOHYaHHE paboThl IPOTPaMMBEI.

PRIVATE FUNCTION doMultiply() AS Float

Hexnapupyem ¢ynkmuro doMultiply BbI3pIBacMyto W3 TJIaBHOH mpormemypbl. To 9TO 3TO
JIeKIapanusi UMEHHO (YHKIUH (2 HE MpOUEeAypbl) TOBOPUT HaIWYHME KIIOYeBOro ciioBa AS.
@OyHkuus 00s3aHa BEPHYTh KAKOE-TO 3HAYEHHWE M TUIl YKa3aHHBIM MOCJE 3TOT0 KIKYEBOIO CJIOBA
TOBOPHUT, KaKoro TUIA 3TO 3HaueHue Oynaer. B mannom ciyuae doMultiply umeer mpaBo BepHYTh
moboe yncio u3 Auanazona 3HadeHuit tuma Float (-8.98E+307...+8.98E+307).

DIM x AS Float

DIM y AS Float

Jexmapupytorcst 1Be JokanvHeix (o otHomeHuto K ¢yakiuu doMultiply) omHOTHITHBIX
NEepEeMEHHBIX X M Y. Morio 06l ObITh /U KPATKOCTH 3aMTUCAHO M KaK

DIM x,y AS Float

PRINT "Enter x:"

[TewyaraeT (B KOHCOJIN) MPUTITAICHHUE MTOJIE30BATEIIO.

INPUT x

[IpuHMMaeT BBOJ NMOJIB30BATENS U IOMEIAET €T0 B YKAa3aHHYIO MEPEMEHHYIO.

PRINT "Enter y:"

INPUT y

AHaJIOTUYHO X, HO JJI IEPEMEHHON Y

RETURN x*y

3akaHuuBaeT BhIMONHEHUE (HO He omwmcanue!) Qynkuum doMultiply myrem BosBpaTa B
BBI3BIBAIOIIMN KOJ 3HAYEHHUs 3aJaHHOrO THma (ymHOXeHue omHoro Float Ha npyroit nmact B
pesynbTare emnie oauH Float, a UMEHHO Tako¥ THIT Hara GYHKITUS U 00s3aHa BEPHYTh).

END

3aKkpbIBaeT onucaHue QyHKIHH.

Kak nerko BuzeTh u3 mpuBeneHHOro npumepa B Gambas (B oriauumu oT Tex ke C++ /
Pascal) kaxxmast oThenbHass WHCTPYKIUS He 00s3aHa 3aBEpIIAThCS KAKUM-JIHOO CIIEIICUMBOJIOM
BPO/IE TOYKH C 3aISATOM.

K 4ucnoBbIM TIepeMEHHBIM W KOHCTaHTaM MPHUMEHUMBI ~ OXHJaeMble  0a30BbIC

apudmernveckue omneparopsl: +,-,*,/, mod (ocraTok or nenenusi), * (BO3BEJACHHUE B CTEIICHB).
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[IpucBoeHne Kakoro-aub0 3HAUYEHUS MEPEMEHHOM OCYIIECTBIISETCS MPOCTHIM 3HAKOM PaBEHCTBA,
HaTpuMep:

DIM N AS Integer

DIM R AS Integer

N =3

R =6

C nomopto kimoueBoro cioa CONST nojaepkuBaeTcs JIeKjapaiusi KOHCTAHT:

PUBLIC CONST MAX VAL AS Integer = 30

PUBLIC CONST HEADER AS String="# Gambas!!"

[Tocne mogoOHO# nekapaii OTPHIBOK KOJia

DIM b,p,t AS Integer

b=1 + 30

p=7 * 30

t=(b+p) / 30

MOJKET OBITH Mepenucal KaKk

DIM b,p,t AS Integer

b=1 + MAX VAL

p=7 * MAX_ VAL

t=(b+p) / MAX VAL

YTO Tropa3fo TMpakTHUYHEEe, €CIM Mbl NPEIABUAMM BO3MOXXHOE W3MEHEHHE 3HA4YCHUs
koHcTaHTl MAX VAL 1 0COOEHHO ecii Takue U3MEHEHHUs 0y IyT YaCThIMH.

Ham ocranock BeisicHUTE Botpoc npuiokumoctd OOII-npunnmnoB k Gambas-nporpaMmam.
T.e. kKak MBI MOXEM OOBSIBHUTH KJacC (MOJENb PEalIbHOTO OOBEKTAa) W KaK M3 Kilacca MOIYYHUTh
HOBBIH ero sk3eMiunip. 3xeck Gambas mpemiaraer Takoi moaxox. Jlexmapamust HOBOro Kiacca
HAUYMHAETCSI C CO3/IaHUS HOBOTO (haiiia CIENHAbHOTO HA3HAYEHHUs (pean3yeMoro Kak IPOCTO
HOBBIM ¢aiin Ha HDD copepxammii y1oOHyI0 171 Hadayia paboThl ¢ HOBBIM KJIACCOM IIa0JIOH-
3aroToBKy). st 3TOro MIENKHUTE MPaBOil KHOMKOW MBIIIM B OKHE MpOeKTa (moapodHee 00 3ToM
OKHE CM. cienyrommui pasuen, «Padora co cpemnoit pazpaborku [10 Gambas») u BeiOepute New -
Class (Hoswsrii - Kimacc). Bam Oynet npemioxkeHo Ha3BaTh HOBBIN (paiiin u kiace (T.e. uMs Qaiina u
CTaHOBUTCSl IMEHEM Kiacca). [lomycTuM, Mbl OB MOTTIM Ha3BaTh 3TOT (aiin Person, umes B By,
YTO MBI TIPUCTYTIAEM K MOJICTTUPOBAHHUIO OOBEKTA PEATEHOTO MUPA - YeJIOBEKa (TIEPCOHBI).

Bce mecTo B HOBOM (haiiyie OTBEICHO IS OJHOM 3a7aud - ONMHCAHMS ToJel (aTpuOyToB) U

npouenyp / GyHKuui (METOI0B) HOBOTO Kiiacca. HagaTth MbI ObI MOTJIH € TIOJICH:
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' Gambas class file

PUBLIC firstname AS String

PUBLIC surname AS String

PUBLIC salary AS Float

Kak nerxo nmoramatecs W3 AeKJIapallid BCE TPHU MMOJisi OyayT AOCTYIIHBI M M3 KOJa HAIIETo
kimacca Person, m u3 koga moOoro npyroro kimacca / mpouenypsl / QyHKIMU. DTO, KOHEYHO,
HapylieHue oaHOro u3 0a3oBbIX npuHIMIOB OOIl (MHKANCYISIUN) U MBI MJIEM Ha 3TO TOJBKO C
LEJIbI0 MAKCUMAJIbHO YIIPOCTUTH NMPUMEP JJIsi HOBOI TEMBI.

ITocne ompeneneHus Bcex Moseil Mbl MOIJIM Obl MEpeiTH K JEKIapallid M pealnu3aliu
MeTo/I0B. B mo0oM coszmaBaeMoM Kilacce MBI MOKEM YKaszaTh «OCOOyI0» MpoIeaypy MO HMEHH
_new. DTa mpolenypa HyXHA Il MHALMAIA3AIWN BCEX TOJEH HAIllero Kiacca W BHI3BIBACTCS B
MOMEHT CO3JaHHsI €ro »JK3eMIUlsipa. BcmoMHuUM, 4YTO MeToX, O0OJMaJarmuil MoJ0O0HBIMH
XapaKTePUCTUKAMU, HA3bIBACTCS KOHCMPYKMOPOM, Yl HAallla _NEW-TIPOIIeypa NPeACTaBIsIeT MMEHHO
ero:

PUBLIC SUB _new(ifirstname AS String, isurname AS String, isalary AS Float)

firstname = ifirstname
surname = isurname
salary = isalary

END

W manee mMbl ObI POMOIDKUAIN Pa3pabOTKON JIF0O60TO MOoTpeOHOTO GyHKIMOHANA. B manHOM
Cllyyae OTpaHMYMMCS €IUHCTBEHHOM (YHKIIMEH pacCUMTHIBAIONICH pasMep Hajora HCXOAs W3
3Ha4YeHUs moJis salary:

PUBLIC FUNCTION tax() AS Float

DIM tsalary AS Float

DIM ttax AS Float

tsalary = salary

ttax = 0

' caM pacuyeT peajiM30BaH 3IeCh
RETURN ttax

END

[Tocie »TOro MBI MOTJIM OBl COXpPaHUTHh NAaHHBIN (HOBBIM (Daily1) U BepHYTHCS B (ailn ¢
riaBHOH npornenypoii Main. B Hell Mbl MOTTIH OBl HaITUCaTh MPUMEPHO TAKOH KOA:

' Gambas module file
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PUBLIC SUB Main ()
' Jexnapaluusd
DIM pl AS Person
DIM p2 AS Person
DIM taxl, tax2 AS Float

' VHMIMaIM3alLmsa
pl = NEW Person ("Jane", "Jones", 35000)
p2 = NEW Person ("Fred", "Smith", 23000)
' JcnoJsbp30BaHue

taxl = pl.tax()

tax?2 p2.tax ()
PRINT taxl
PRINT tax?2

END

3nmeck MBI CHavana AekinapupyeMm 4 nepeMeHHbIX: pl u p2 OyayT mepeMEeHHBIMH HOBOTO
Tuna, a taxl W tax2 SABISAIOTCS MEPEeMEHHBIMH 3JeMeHTapHoro Tuma Float m Hy)XHBI Ham IS
COXPaHEHUS] PACCUUTAHHOTO I Ka)XJIO0H MepcoHbl Hamora. Jlamee Mbl WHUIUAIN3UPYEM JIBE
nepeMeHHble Tma Person. B 3aBeprnenuu riaBHas mporeaypoi Main MCTIONb3yeT UMEIOIMUNCS B
kiacce Person ¢yHKuMOHan pacdera Hajora M 3allOMMHAET pe3yJibTaT B JBYX CBOMX JIOKAJbHBIX
MEPEMEHHBIX, COAECP)KUMOE KOTOPHIX U BHIBOJIUTCS HA KOHCOJIb IBYMsI (PMHAIBHBIMU MHCTPYKIUSAMHU
PRINT. [lns oOpamieHus K MeToJaM TOTO MM MHOTO 0OBEKTa UCHOJIb3YETCs CaMblil MOIYJISIPHBIMA
JUTSL 9TOM 1IeJIU OTIIepaTop - Touka (.).

W, mo Tpaaunuu, 3aBepIIMM KpaTKUW 0030p s3bIKa MPaBWIAMHU HATTUCAHUS KOMMEHMApPUsl.
TyT Bce kpaiiHe HE CJIO0XHO - J00as CTpOYKa HaYyMHAIOIascs 3HakoM amoctpoda (') U 10 KOHIA
CUYHMTACTCS] UMEHHO UM. Y TOYHHM, YTO peYb MJET O KaBbIUKe-arocTpode TpaaullmoHHO AeTIIel Ha
CTaHJIapPTHOM KJaBHAType OJHY KJIABUIIY C KaBbIYKaMHU JBOMHBIMH. Vcronb30BaHHE BMECTO HETO
MAaIIMHONKMCHOTO o0paTHOro amoctpoda (CHMBOJI Ha OJHOM KiIaBUIIE C TWIBIOH, ~) Oyner
pacIleHeHO KOMITHJISITOPOM Kak omrOka. MHOTOCTpOYHbIe KOMMEHTapuu (aHanoru /* */ B C++) B
Gambas 0TCyTCTBYIOT.

4.2. PaboTa co cpepom paspabotku NO Gambas

Kak m3BectHo Bce RAD-cpensl UMEIOT OJIMH U TOT k€ 0a3uC U OCHOBBIBAIOTCS HA OJHUX U
Tex ke uaesx. Besge Oymyt mraGioHbBI, POEKTHI, (aiyibl MCXOMHOTO Koja W T.m. Besme Oyxer

T'JIaBHOC MCHIO C ITaHCILIMHM HHXKE €ro M Macca pa60qnx OKOH, OTKprBaeMBIX/3aKpLIBa€MBIX 110

Axkapemus AnTu YcTtaHoBka 1 agMuHucTpupoanue MNCIO. Nekuyun. Yacts 4 CTtpaHuua 61 us 67



HEOOXOAMMOCTH. BCIOIy MOKHO CKOMITHJIUPOBATh UCXOIHBIN KO, 3aIlyCTHTh €T0, OTJIAJUTh U T.II.
Paccmorpenue aByx npenbinymux cpen paspadbotku - KDevelop u Lazarus - numb moarsepkaaet
3TOT (axT.

Hukyna He meTbcst U3 3TOM «reHepalibHOM KoJew» U cpene TpeTheit - Gambas. [la, Bce TOT
ke Habop mMabJIOHOB I CTapTa HOBOTO IPOCKTA, TOT K€ «MHOTO03aKJIAJOYHBIN» PETaKTOp C
XapakTepHBIM (QYHKIIMOHAIIOM (B YacCTHOCTH - Ha MecTe (YHKIMS aBTO3aBEPIICHUS HWMEH
UICHTU(PUKATOPOB, IPUYEM BaM HE HYKHO JJIS €€ BhI30Ba HAKUMATh KaKyIO-TO OCOOYIO «TOPSUYIO»
KJIABUIITy; MTPOCTO HAYHUTE HAOMpATh MMS MEepPEMEHHOU - ciycTd 3-4 CMMBOJIA MOSIBUTCS OKHO CO
CIIUCKOM BapuaHTOB, Puc. 11), Takas ke BO3MOXKHOCTb 3aITyCTHTh Pa3padaThiBaEMOe MPHUIIOKEHHE
(a Hac cHOBa OyJeT MHTEPECOBATh MX KOHCOJbHAs Pa3HOBHUJIHOCTH) MPSIMO U3 CPEIbl U MPOBECTH

aHaJInu3 BBIBOILHMOﬁ um I/IH(l)OpMaI_II/II/I U T.AO.

[ 4| MMain.module [MaMeHeHo] |

u_aO; b VPECE = o= [_Main

Gambas module file

PUBLIC SUB Maini ]}

DIH »x A5 Integer

DIH my_warinamell, my_wvarinamel2 AS Float
DIH my_warstring AS String

PRINT "Program start!"
MW
EH ® my_varinamell
& My _variname02
& my_varstring

Puc. 11. ®ynkuus aBro3aBepieHust uMeH B Gambas cpabaTbiBaeT aBTOMaTHYECKH.

[TockonbKy Bce HEOOXOIUMBIE KOHIEMIIMA M THIIOBOHM (YHKIIMOHAN cped pa3paboTKu HaMm
Tenepb M3BECTHHI U IMOHSTHBI, PACCMOTPUM €llle OJHOT0 uX mnpexacraButens - Gambas - B cxaro-
KOHCIEKTUBHOM peXuMe. A UMEHHO: npuMeHuM 1nojxoJ]i «Kak MHe...?», KOTOpbIM MakCUMaIbHO
CKYIIO JIa€T OTBET Ha OJIMH KOHKPETHBIM BOINPOC - KaK MPOM3BECTU TO WJIM MHOW JACUCTBHE - HE
MOTpy’Kasach B HI0OAHCHL. HeoOXOIMMOCTh TOTO WJIM MHOTO JIEHCTBUSA M MOPSIAOK UX CIICOBaHUS
(marmpumep TOT (aKT, YTO CHAvYaJlla HAJA0 CO3[aTh NPOCKT U JIMIIb 3aTeM MEPEeXOauTh K
pPEeNaKTUPOBAHUIO KOJA), CYUMTAEM, HAM TOHSTEH M3 OMbITAa padOTHI ¢ MpeaslIymmMe 1BymMs RAD-

cpeaamu.
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Wrak, Tabnuua 3.5 npuBoaut Habop TunuuHbeIX «Kak mHe...?» neiicTBuil TpeOyeMbIX s

CO3aHuA MPOCTOIO0 KOHCOJIBHOI'O IIPUJIOKCHHA Ha A3BIKC BASIC, €TI0 KOMITMJIALIMKU U TECT-IIPOI'OHA

psAMO U3 CPCIbI.

Kak mue....

IIpennaraemoe aeiicTue

...3aMyCTUTHb Cpexy

Briopars B 1iaBHOM MeHwo: KJE-IIpouue-Pa3pa6orka-

Gambas? HNurerpupoBannas cpena paspadorku Gambas (Gambas IDE)

...Ha4aTb  HOBBI BoiOpate nyHkr «HoBbI mnpoekT» B okHe «JloOpo
npoexr? noxanosatb B Gambas II», nossistonieecss HEMEAJIEHHO MOCIE

3aIycKa cpebl

...BBIOpATH [Tocne BriOOpa myHkTa «HOBBI MPoeKT» (CM. MpeABIAYIIHIA
KOHCOJILHBIHI THI | BOIIPOC) OyZeT MpPEeJIOKEeH CIUCOK U3 HECKOJIBKUX TUIOB ITPOEKTOB
npoexkra? (mabmonoB). OauH U3 HUX - KoHCOIbHOE MpUJIOKeHHe.

...CO31aTh Ha mare «2. /lupeKkTopusi NPOEKTa» MacTepa CO3/aHUs
KOPHEBYIO NMAnKy | HOBOrO MPOEKTa Mbl BHIOMpaeM pPOJUTENIbCKYIO MANKy s Oyayien
npoexkra? KopHeBoM manku npoekra. Jlanee, Ha mare «3. Unpopmamus o

NMpoeKTe» Mbl YyKa3blBaeM UMs Tnpoekta. B pesynbrare B
POIUTENBCKOM Iamke Cco3JaeTcsd OJHOMMEHHas IOAMNaIka. JTa
MOCIeTHAS U OyIeT KOPHEBOH Mankoi MpoeKTa.

...1002aBUTH K [lenkHyTh MpaBOW KHONKOM MBIIIM B JIOOOM MecTe OKHa

NPOEKTY HOBBIE (haiiib1?

npoekTa cpeapl (okHO 1, Puc. 12). BeiOpaTh u3 KOHTEKCTHOTO MEHIO
HoBplii-MoayJib.... 310 no6aBuT ¢aiia riae MOKHO OIHUCHIBATh H
pear30BbIBaTH HOBBIE (DYHKIIMH/TIOAIPOTPAMMBI, HO HE HOBBIE THIIBI
(xnaccsl). Mnu, B Tom ke meHio BbiOpath Hoblii-Kiace.... D10
no6aBUT (ain, e MOXHO OIUCHIBATH M PEATU30BBIBATH HOBBIC

THUTIBI (KJIaCChI).

...nmepeiTn K
PEIAKTHPOBAHUIO  TOTO
HJIH HHOTO daiina
HCXOHOT0 KoIa

BXOJAIETr0 B MPOEKT?

Ecnu ¢aiin ¢ koJIoM yke OTKpBIT B OKHE pelakropa (OKHO 2,
Puc. 12) To mocrarodHo MIENKHYTH MO 3aKJajKe ¢ UMEHeM daiina.
Ecnmm TpeOyembrii (aiinm moka 3akpbIT, HEOOXOIUM OyIeT TBOWHOM

IIEJTYOK TI0 €r0 UMEHHU B OKHE TpoeKTa cpeapl (okHo 1, Puc. 12).

++..COXPAHUTDb

Boi6paTh B rmaBHOM MeHIO cpesibl Paiia-CoXpaHuTh NPOEKT
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BHeceHHble B  (ailiibl

HCXO0HOI'0 Koaa

H3MeHEeHHUs Ha JUCK?

w npocto Haxatk Ctrl+Alt+S. CoxpansiroTcst cpasy Bce Qaitiibl

IIPOCKTA.

...3aIyCTHTh

KOMIIMJISIIHMIO poeKTa?

Bri6pats B rmaBHOM MeHIO cpenbl Ilpoexkm-Komnunuposams

Bce. «bpicTpas knaBuiay ais 3Toi koManabl - Alt+F7.

...yY3HaTh 00

omuoKax B HCXO0JHOM

KOJ1¢ U UCIIPABHUTH ux?

B ormnmmuum OT Apyrux S3BIKOB MPOrpaMMHUpPOBaHUS Gaiin
HCXOJIHOTO KOJa HE BOCHPUHHUMAETCA KOMIMJIATOPOM KakK €IUHOE

[eNoe, a UHTEPNPETUpYeTCs CTPOKa-3a-CTPOKOH, CBEepXy BHU3.

HepBa;I XKEC CTpOKa, BbIXOAA10as1 3a pPaMKu IIOHHMMAaHMsA

HMHTEpIIPEeTaTOopa MPEPhIBACT BECh MPOIECC KOMIWISAILINHU U:
o 3aKiaaka ¢ ¢paniaoM, coaepKammuM OO0 YHBIN
TEKCT CTAaHOBHUTCSl aKTUBHOM B OKHE pefakTopa (okHo 2, Puc.
12);
o BBIBOJIUTCS JIOTIOJIHUTEIIEHOE OKHO-COOOIIeHNE
C ONHWCAaHWeM OIUOKW; Ui TMPOAODKEHHS  paboOThI
notpedyercs Haxxatb OK B 3TOM HH()OPMAIIMOHHOM OKHE;
. nocie Haxartua Ha OK Kypcop pepakrtopa
CHO3MIIMOHUpPYETCSd Ha CTpPOKE C OHIMOKOH, MOKHO
NPUCTYNATh K €€ HMCIPABJICHUIO U 3aTeM K HOBOH TIOIBITKE

KOMITUJIAIINH.

...cobparb

WCIIOJIHUMBIN MOJ1YJIb?

Breibpate B TnaBHoM wMeHio cpenbl  IIpoekT-Codpars-

Executable.... KJIaBHIIIA 3TOM KOMAaHABI -

Ctrl+Alt+M.

«bbICcTpas s

...3aIyCTHUTh
paspabaTbiBaeMoe

NPUWIOKEHHE W3  CPEeabl

JloOuThCs yCTIENTHONW KOMIWISIIIAY MTPOCKTA a 3aTeM BBIOPAThH
B TJIABHOM MEHIO cpenbl Omiadka-Cmapm. Toxe camoe jenaeT

kinaBuma F5. Eciau npoekTt eile HE KOMOWIMPOBAICS C MOMEHTA

pa3paboTku? MOCJICTHUX HW3MEHEHM B (Qaillax HMCXOJHOTO KOJa, TO CHayasia
3aIlyCKaeTcs 3TOT MPOLECC, a IMOCIEe €ro YCHEIIHOro 3aBepLICHMS

MIPOUCXOJIUT CTAPT MPUIOKEHUS.
...IIPOBECTH OKHO KOHCOJIM BCTPOCHO MPSIMO B Cpey pa3padoTku (OKHO 3,

npoOHBIN ceaHC paboTHI ¢

pa3pabaThIBacMbIM

Puc. 12). Bech KOHCONBHBIM BbIBOJA MOCTynaeT crooja. OTcroaa ke

MOXET OBITE OCYIICCTBJICH MTOJIH30BATEILCKHI BBOJ, €CJIn

Axkapemus AnTu

YcTtaHoBka 1 agMuHucTpupoanue MNCIO. Nekuyun. Yacts 4

CTtpaHuua 64 ns 67




KOHCOJIbHBIM IIPHUJIOKECHUCM pa3pa6aTLIBaeMoe MPUIIOKCHUEC 3alIPOrpaMMHUPOBAHO HA TaKOBOM.
HC BbIXOJA u3 Cpeabl

pa3paboTKu?

Tab6muna 3.5. Tunmuneie nelicTBHS, coBepiIaeMble pa3padboTunkoM B RAD-cpene Gambas.
% MIZZ - Gambas 2 =) X
@aiin Opoekt OThagka [OpocMoTp VHCTPYMEHTEl 2

AEEFO% e8D([EA TEL PO QOO

& MIZZ A — | MyModule.module | o |MyClass class |~._;¢_'Mr\r1ain.module | Q‘
. 2 Moaynun -
»9___”’ : @O ef HE X VEEE = =
= IMMaIn E 5 | :
“IMyModule El(C:l BABNEHWE) b 11
=) }K_ﬂaECbl ' Gambas module file
[EIMyClass
4 PUBLIC SUB HMain()
L}ﬂ,aHHbIE
END

-
|!] KoHcons | %" Touka ocTaHoBa
D k&

JoBpo NoxanoEaTe B KOHCONE Gambas.

Jna nonydHeHka 3HaHeHKMA MKE0ro BdpaxeHdA HafepuTte 7' zaTem
CaMo BHpakeHKE W HaxMiTe Beop.

O | :

Puc. 12. OxHo cpenpl pa3paboTkn Gambas ¢ KOHCOJIBHBIM MPOEKTOM, COCTOSIIIUM H3 TPEX

(haiI0B HCXOTHOTO KO/A.

W3 npuBeieHHO# TaOIUIIBI JIETKO BUIETH, YTO BCE MIATH JIEHCTBUTEIHLHO KPAfHE XapaKTEPHBI
JUISL TIPOYUX Cpel pa3pabOTKH W HEOJHOKPATHO BBIMOJHSIIUCh HAMH TIPH HW3YYEHUH JBYX
npeapiaynux mnaketoB, KDevelop m Lazarus. Hemoymenwe MOXeT BbI3BaTh JIMIIb HAJIUYUE
JIEUCTBUS «KOMITWJISALIMS Mapajlie]IbHO C JEHCTBUEM «COOpaTh UCTIOMHUMBIA MOIYJb». Pa3Be ogHO
He ciieayeT u3 apyroro? Passe mocie ycrenrHoi KOMIUJISIMU UCTIOTHUMBIM MOIYJIb HE CO3JaeTCs
aBTomMaTudecku? OTBeThl Ha O3TH BOMNPOCHI YTBEPAUTENbHBI JJI1 MOJABISIIONIETO 4YHCIa

komnmisitopoB, Ho HE mnst kommumsitopa ¢ si3eika BASIC (1 ero Onmmkaiiiiero «pojcTBEHHUKA
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s3pika Gambas). Jleno B ToM, yto koMnmiasitopsl BASIC/Gambas sBISIFOTCS MHTEpIIpETaTOpaMH.
OHU TIOTIPOCTY BBITIOJIHSIOT UCXOHBINA KOJ] CTPOKA-3a-CTPOKOH, TIOKA HE JTIOCTUTHYT KOHIIA TJIABHOM
npoueaypsl (Main). KoMnumsmust B TaHHOM ciiydae Ha JUCK BOOOIIE HMYETrO HE IHUIIET, a BCETO
JMIIB YOCTOBEPSIET TOT (akT (B ciyyae yCIEUTHOIO OKOHYAHUS MPOIecca KOMITUIISIINN, KOHEYHO)
YTO MHTEPIIPETATOpPy SICHA Ka)Jas CTPOKa BO Bcex (paijax MCXOAHOTO KOJa BXOJIIUX B HaIl
npoekT. M oH roToB mocie 3amycka Bce MX IMOCIIEA0BATEIbHO HCIIONHUTE. JeHCTBHE e «coOpaTh
UCIIOJHUMBIN MOJyJIb)» CHayajla MPOBOAUT KOMIWISIMIO (KaK Mbl BBISCHWIM 3TO 3KBHUBAJIEHTHO
MPOCTOM MPOBEPKU CHHTAKCHCA) a 3aT€M ATOT MTPOBEPEHHBIN UCXOAHBIN TEKCT BeeX (aiIoB MPOEKTa
CIUIABJIACT B OJMH BBIXOJHON HCIOJHUMBIMN Monynb. Cpena mpezaraeT oOpa3oBbIBaTh UMs 3TOTO
MOJyJIsl 110 MA0NOHY <umsa_npoekma>.gambas OJHAKO OHO MOXeET OBbITh JIIOOBIM U y Hac Oyzer
BO3MOXKHOCTh 3TO HMMA YyKa3arb. OAHaKo, W 3TO TpeOyeTcss MOHMMATh OYEHb XOPOIIO, MEXIY
WCTIOJTHUMBIMH MOAYJIsSIMU Tipou3BeneHHbIMU cpenamu KDevelop/Lazarus u o0cyxmaaeMbiM €CTh
OTrpOMHasi, MPUHIMITAATbHAS Pa3HUIA:

o UCTIOJIHUMBIE  MOJAYJIM, TOJyYeHHbIE II0CJA€ KOMIMJSIIMM B Cpeaax
KDevelop/Lazarus sBasitoTcst (haiimaMu COAEpKAIMUMHU «YHCTBIN» MamuHHBIA ko1, OC
Linux ocTaercss mpoCTO «CKapMiIUBaTh» OalT 3a OalTOM COIEPKUMOE TaKUX MOJIyJIeH
HEHTPAIBHOMY TIPOLIECCOPY KoMIbioTepa. s mcronHeHus Tex e MOIyJlell Ha ApyroM
KOMIIbIOTEpE, HE TOM TI'Jie OHU ObLTM CKOMITMIIUPOBAHBI, TPeOYeTCsl MPOCTO UACHTUYHAS (MU
coBmectumasi) OC Linux

o WCTIIOJTHUMBIE MOJYJIH, IOJIy4eHHBIE TOCJE TMpolecca, Ha3BaHHBIM HAMU
«coOpaTh UCMIOJIHUMBIN MOAYJbY»,B cpeae Gambas, MaIIMHHOTO KOJla HE COJEpKaT BOOOIIIE.
OHM TO-TIpSKHEMY CoOJIep)KaT HMCXOMHBIM Kon Ha s3bike Gambas. IIpocto 3ToT KOI
arperupoBaH U3 Bcex (ailyioB MpOeKTa U clierka yImakoBaH IS SKOHOMHMHU MecTa. Tak ke 3T
yA00HO 111 MepeHoca TOTOBOTO IMPHJIOKEHUS Ha JPYyroil KOMIbIOTEp (IEpEeHOC OJIHOTO
nycTh ¥ Oomnpiioro (aiiina MHOTO MpoIle W Topas3fo Jydlle YIpaBiseM, YeM MepeHOC
MATUCOT Menkux (paiinoB). TemM He MeHee, MPUHIUIUAIBHO 3TO KapTHHY HE MEHSET, KOJ
COJIEpIKAIIUKCSA B 3TOM HWTOTOBOM IAKETE «HE IMOHITEH» LEHTPaIbHOMY Ipoleccopy. A
MOHATEH OH JIMIIb BCE TOMY XK€ MHTeprperaTopy s3bika Gambas. [1oaToMy BBIXOJ TOJBKO
OJIMH - 3allyCTUTh MHTEPIPETATOP M yKa3aThb €My JaHHBIN MakeT B BHJE BXOJIHOTO (aiina.
Torna kon Ha si3pike Gambas OyneT «Ha JeTy» mnpeoOpa3oBaH HHTEPIIPETATOPOM B KOJ

MAaITUHHBIA ¥, HAKOHEII-TO, UCITOJTHEH.
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B cyxoMm octratke Mbl uMeeM CIEAyIOMHMN (PakT: UCHOTHUMBIM MOAYJb MPOU3BEICHHBIN
cpenoit Gambas He OyJeT 3amycKaTbCsi Ha IPYTOM KOMITBIOTEpE Jaxke uMeromiero uaeHtuuanyo OC
Linux. [Ing ycmemHOro 3amycka Takoro MOJIyJisi (makera) I[eJIeBOMY KOMIBIOTEpY (IOMHUMO
UJCHTUYHON/COBMECTUMOM ONEPAIMOHHON CHUCTEMBbI) TpeOyeTcs CIelUalbHOe TPUWIOKEHUE -
uHTepnperaTop s3bpika Gambas. OnHako mosHOLEHHas cpena paspaborku Gambas Juis 3amycka
TOTOBOTO TMaKeTa He TpeOyeTcs, XOTs, KOHEUHO, U HE TOMEIIAET TAKOMY 3aITyCKY.

T.o. coOpaB BBIXOHOHM MakKeT ¢ UMEHeM, cKaxeM MyProj.gambas Mbl MOXKeM TiepesiaTh €ro
Ha JPyroil KOMIBIOTEp, MPEIBAPUTEIHHO YJOCTOBEPUBIINCH B HAJMUUU HWHTEpPIIpETaToOpa SA3bIKA
Gambas Ha mocnenneM. [TpunokeHue-HHTEPIPETATOP MPEICTABISAET COOOH YTHIUTY KOMaHIHOW
cTpoku gbx2. OnHaKO MHTEPIPETaTop, KaK U IOJOKEHO KJIACCHUYECKOMY HMHTEpPIpPETaTopy, yMeeT
BOCIIPUHUMATH CTPOKH Ha HE YIaKOBaHHOM si3bike Gambas, Tak Kak Mbl UX HAOUpaeM B pelaaKTope.
[TosTromy gbx2 MOXHO HCMONB30BaTh JUIA 3allyCKa W3 KOHCOJNM (DalloB MCXOJHOTO Koaa C
pacimmpenussiMu .module u .class. D10, kcraru, eme OAMH BapUaHT PACIPOCTPAHEHHUs HAaIIEH
POrpaMMBl - TIPOCTO TMepenath (Haiiabl NCXOAHOTO Kojaa. [l ux 3amycka, Kak JIETKO BUIETh, Cpeia
pa3paboTKH He HY)KHA, HY)KHa JIMIIh YTUIUTA HHTEprpeTaTopa, gbx2. B .gambas-makere xe cTpoku
yHaKoBaHbI, TOITOMY TpeOyeTcsi crHenuaibHas pPa3sHOBUIHOCTh HWHTEpHperaTopa - TaK XKe
MPWIOKEHHE KOMaHIHOW cTpoku gbr2. Tak BOT yOeIMBIIUCH B HAIMYUK Ha 1EJIEBOM KOMIBIOTEPE
9TOW yTHJIUTHI U HAOpaB B €ro KOHCOIH KoMaHay gbr2 MyProj.gambas Mbl, HAKOHEII-TO, 3aITyCTHM
Halry rotoByro Gambas-porpaMmy Ha HCIIOJHEHUE.

TpaguumroHHO 3aBepiuM pa3roBop o si3bike Gambas M ogHOMMEHHOH cpene pa3paboTKu
NPE/UIOKEHUEM HECKOJIBKUX CCBUIOK Ha pPECcypchl IMOCBSIEHHBIM 3TUM JIBYM 00JacTsIM
KOMIILIOTEPHOU HAYKHU:

Odunumanbhelii caiiT mpoekta Gambas

http://gambasrad.org

Kpatkuit yueOuuk no si3e1ky Gambas

http://en.wikibooks.org/wiki/Gambas

OdunmansHas qoKyMeHTanus 1o s361ky Gambas

http://gambasdoc.org/help?en
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