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JlabopaTopHasi pa6ora Ne 1
«OCHOBHBIE TOHSATUS UHTETPUPOBAHHOU CPEJIbl Pa3padOTKU»

Ilenp paOoOTHI: 3HATH OCHOBHBIC TIIOHSATHUS HWHTETPHPOBAHHON CpEJbl
pazpaboTKu

1. Kparkue TeopeTuiecKkue CBEICHUS

WuterpupoBanHas cpena paspadorku (IDE — Integrated Development
Environment) — cnernuanbHas nporpamma, MNPEIOCTaBIAIONAsS BO3MOXKHOCTD
yA0OHOMH COBMECTHOM pPabOThl € Pa3IMYHBIMU KOMIIOHEHTAaMH CHUCTEMBbI
POrpaMMHUPOBAHUSL.

Panee MBI  paccMOTpeld  KOMIOHEHTBI, BXOJSIIME B  CHCTEMY
MPOrpaMMHPOBAHUS. DTO M PEAAKTOPHI KOJA, U KOMIUJISATOPBL, U COOPUIUKH, U
OTJIAYUKHU, U MHOTHE npyrue. IIpu mepBoM ke 3HAKOMCTBE CO BCEMH STHUMU
MporpaMMaMu CTAHOBUTCSI TIOHSITHO, YTO KaXKJas M3 HUX MOXET paboTaTh C
pa3HBIMM HayaJbHBIMU yCTaHOBKaMu. Tak, Hampumep, MOXKHO HACTPOUTH
MHOECTBO MapaMeTPOB ISl peAakTopa Koja: uBeT ¢oHa, uset mpudra, mpudr,
pa3Mep CHUMBOJIa TaOymsilMM W €IIe COTHIO pPa3HbIX XapakTepucTtuk. Jlms
KOMIWISITOpa MOXHO YKa3aTh, KaK ONTHMM3UPOBATH KOJI. MO CKOPOCTH, IO
pa3Mmepy, HUKAK HE ONTHUMHU3UPOBATh, a TAKXKE €CTh BO3MOXHOCTb YIPABICHUS
MHOTUMHU JAPYTUMHU TapaMeTpaMu. AHAJIOTUYHO OOCTOUT €0 MPAKTUYECKH CO
BCEMU COCTABJISIONIMMU CUCTEMbI POTPAMMUPOBAHUS.

Tenepr mpeactaBbTe ceOe, KaK MOXKHO IO O4YEpeIM 3aIlycKaThb BCE 3TH
MpOorpaMMbl C OTPOMHBIM KOJIMYECTBOM pPa3HbIX MapaMeTpoB. To ecTh, cHaudala
3amycKaeTcs peAakTop KojJa W muiieTcs B HeMm mnporpamma. llocne 3Ttoro
MOATOTOBJIEHHAs TpOrpaMMa COXpaHsIETCs, a 3aTEM 3aKpbIBaeTcs penakTop. Janee
3amycKaeTcsi KOMIWISTOP, yKa3aB €My B KadecTBe mapameTrpa (ailn ¢ TekcToM
porpaMMbl U Bce HEOOX0IUMbIe HacTporku. Hampumep, koMmnuisitop oTpadoTan
n Hamen 4 omunOku. CHOBa 3allyCKaeTcsi TEKCTOBBIM PENAaKTOp M B pe3ysbTaTe
TUTAHUYECKUX YCHJIMM HAXOJSATCA 3TU CTPOKM M ommOku B HuX. Ilocie 3toro
CHOBa COXpaHSETCsl MporpamMMma, 3aKpbIBaeTCsl PEJAKTOp M OMSTh 3alyCKaeTcs
KoMnwisiTop. B pe3ynprare KOMOUISATOP CO3/1aeT OOBEKTHBIN KO, Ha 3TOT pa3 0e3
CUHTaKCMYeCKUX OmuOoK. Temepp 3amyckaeTrcsi COOpPILIMK, yKa3blBasi €My Kydy
napaMeTpoB U TOT caMblii 0ObeKkTHBIN (aitn. Ecnu ommbOK HET, TO HAaKOHEI,
MOJIYYUTCS MCHOJIHSIEMBIN (aid, 3amyckaere ero u mporpaMmma 3alycTuiach U
«moBucia». nu He moBuCa, HO CKa3aia, YTO YpaBHEHHE HE UMEET KOPHEH, XOTs
TOYHO M3BECTHO, YTO PEIICHUE €CTh. DTO 3HAUUT, YTO C CEMAaHTUKOMN YTO-TO HE TO,
MHaye roBops, nporpamma paboTaeT HENPaBUILHO U €€ HEOOXOIUMO OTJIaKUBATh,
ucKaTh omuOKu. JI71s1 3TOr0 y Hac ecTh oTinanuuk. M 1.4. u 1.1

Jnst yctpaHeHusi HeyAoOCTB W TMOBbIIeHUS 3(G()EKTUBHOCTH Tpoliecca
pa3pabOTKH CO3/1aTeNId CUCTEM MPOrPAaMMHUPOBAHMS CTAIM CTPOUTH UX B BUJE TaK
Ha3bIBaeMbIX MIHTErpupOBaHHBIX cpell pa3paboTku. TepMUH «MHTErpUPOBAHHAS» B
Ha3BaHUU CPEJIbl 0O3HAYAET, YTO OHA BKIIIOYAET B c€0s B KaU€CTBE AJIEMEHTOB BCE
HEOOXOJUMbIE HWHCTPYMEHTBl JUIsl BBINOJHEHUS IMOJHOTO IHKIa padoT Haj



MpOrpaMMOii. HANMUCaHMs, KOMIMIISIIMU, TOCTPOCHUS HCIOIHSIEMOr0 MOIYJIs,
3amycka, oTiaaku. Kpome TOro, HHTErpUpOBaHHbBIE CPEAbl MO3BOJISIIOT BHIMOIHSITh
CJIeIYIOIIHE ONEepaInu:

BU3YaIbHO (B JUaJiore) MPOHW3BOJUTH OBICTPYIO HACTPOWKY IapaMeTpoB
KaXXJI0T0 U3 KOMIIOHEHTOB CUCTEMBI TPOTPaMMHUPOBAHUS;

COXpaHATh pa3Hble CHCTEMbl HACTPOEK U 3arpykaTb HX MO Mepe
HEOOXOIUMOCTH;

Ha)XKaTUEeM HECKOJbKUX KJIABUIII WJIM BBHIOOPOM COOTBETCTBYIOIIUX IMYHKTOB
MEHIO OCYIIECTBISITh 3aMyCK OJHOTO WM Cpa3y HECKOJbKUX KOMIIOHEHTOB
CUCTEMbl  MPOrPAaMMHUPOBAHHUS, AaBTOMATU3UPYys  MpPOIECC TMepelayd UM
HEOOXOUMBIX apaMeTPOB.

2. Ilopsimox BeITIONTHEHHS pa0OTHI M COJIEPIKAHUE OTYETA

[TopsiAoK BHITIOTHEHUSI PAOOTHI:

1) Onmcanue OCHOBHBIX MOHITHH OOBEKTHOTO sI3bIKA MPOTrPAMMHPOBAHUS
Delphi (Object Pascal).

2) Onrcanue pasesioB [ J1aBHOTO MEHIO.

3) Onucanne Jlu3zaitHepa Gopm.

4) Onucanue MHCIIEKTOpa 00BEKTOB.

5) Onucanne OKHA pelakKTOPa UCXOTHOTO TEKCTA.

CoaepxaHue oTyera:

1) menb paboTHI;

2) 3a71aHKe Ha JJA0OPATOPHYIO pabOTy JUIS CBOETO BAPHAHTA,

3) aJITOPUTM pEIIaeMoro 3ajaHus ¢ HeOOXOIMMBIMH MOSICHCHUSIMH;

4) BBIBOJIBI 11O padoTe.

3. KoHTposbHBIE BOTIPOCH

1) Onmcanve OCHOBHBIX MOHSITHH OOBEKTHOTO SI3bIKA MPOTPAMMHPOBAHUS
Delphi (Object Pascal).
2) Onmcanne OKHA pelakTopa NCXOTHOTO TEKCTa.



JlabopaTopHasi pa6ora Ne 2

«OCHOBHBIE TPUEMBI pa3MeIlIeHUs] 00bEKTOB Ha (popme»

[enb paboTHI: 3HATH OCHOBHBIE MTPUEMBI pa3MelleHus 00bEKTOB Ha (popme

1. Kparkue TeopeTuieckue CBEICHUS

Cpeoa npoecpammuposanus Delphi cocmoum us3:

1. 'maBHOTO MEHIO. B HeM pacnofnaratoTcsi CTaHJapTHBIE ONepaluu

paboThI ¢ ¢airamu (Co31aTh, COXPAHUTH, 3aKPHITH U T.1I.)
Huxe pacnosnararores Bkiaagku oobekToB: Standard, Additional u

npouue. st OTKpbITUA
KHOITKOM MBIIIIH.

BKJIaIKH HCO6XOI[I/IMO IOICJIIKHYTh I10 HEH

2. OkHO (hopmbl. Ha Hee HaHOCATCS BCe 00BEKTH HEOOXOIUMBIE
U1l pabOThI CO3aBAEMOI0 ITPOEKTA.

I* Formi

3. OkHO TIporpaMMHOI0 Koja. B HeM 3anmuchIBacTCsl METOIbI IJIS

paboTHI TPOTPAMMBL.

& Unit1.pas E”E]@
2 unn | e
»y TFom)
5 ___] Variables/Constants unit Unitl: -~
# | Uses
interface
uses
Windows, Hessages, Syalicils, Variancs,
Dialogs:
type

1z

TForml = class {TForm)
private

{ Private declarations )}
publie

{ Public declarations }
end;

~
>

\,EodaﬁDiaglun,-'

55 Modified Insert

4. OxkHa UHCIIEKTOpa 0OBEKTOB



Object Inspector

|
| Form - . .
Cocrtout u3 okHa cBoricTB (Properties) u

coowituii (Events). [Ipu HacTpoiike CBOWCTB
Align alNone # | 00bekTOB Ha (PopME HEOOXOAMMO BBIJICIIUTH
AlphaBlend | False JaHHBIA OOBEKT IIETYKOM MBIIIU IO HEMY U
T M3MEHUTH T0JIE CIeBa OT HA3BaHUS CBOICTBA.

Héncharz [akLeft,akTop]
Ui [ Hanpuwmep, JUIA M3MEHEHHU
AutoSizs | False coricTBa Caption (saxmuce) y oobekra Forml (cm.
BiDiMode  bdlefiToRight | pHC.) HEOOXOAMMO CTEPETH B JIEBOM

MBordedcons  [biSystemMenu, I ctronOie FOrml. Buumanue! Henb3st myTaTh

BorderStyle  bsSizeable ceoiictea Caption u Name. Ilepsoe oTBeuaer 3a

Froperties | Events ]

Horeivin 1) Ha3BaHHE Ha ¢opMe, a BTOPOE — 3a UM 00BEKTa
Caption Form! v
All shown

Jliia HaHeceHust 00beKTa Ha (hOPMY HYKHO BBIOPATh €ro B IJIaBHOM
MEHIO U LIEIKHYTh B HY’)KHOE MECTO (DOPMBI.

- I¢ Form1
M.“"“"--hm

-MMH-‘-
gt e eodat LR I S S S » B A R A
ponent Database Tools Window  Help H .............. !Eu:liﬂ i L ed e e LRk
.............. i R
Standard | Addtional | 'win32 | Sustem | Data S e s
; TE & A @ = = L

2. [Topsimok BBITIOTHEHHSI pa0OTHI M COZIEPIKAHKUE OTYETA
[Topsimok BBITIOTHEHHSI PAOOTHI:
1) Pa3menienre KHOIKK Ha opme.
2) I3MeHeHre CBOMCTB 00BbEKTa, Pa3MEICHHOrO Ha (opMe.
3) Ananu3 coOBITHII BRIOPAHHOTO 0OBEKTA.
4) Ha3znadyenune o0paboTUHKa COOBITHH 33 JaHHOMY COOBITHIO.
5) KoMnuisius 1 3ammycK MpoeKTa.
CoaepxaHue oTyera:
1) menb paboTHI;
2) 3aJ1aHKe Ha JJA0OPAaTOPHYIO pabOTy JUISI CBOETO BAPHAHTA,
3) aJITOPUTM peIraeMoro 3aaaHus ¢ HeOOXOIMMBIMH MOSICHCHUSIMH;
4) BBIBOJIBI 11O padoTe.

3. KoHTposbHEIE BOTPOCH

1) l3MeHeHHe CBOMCTB 00BEKTA, Pa3MEIICHHOrO Ha (hopMe.
2) KoMnuisius 1 3amycK MpoeKTa.



JlabopaTopHasi pa6ora Ne 3
«CTpyKTypa OpOoeKTa»

[enb paboTHI: pacCMOTPETh CTPYKTYPY MPOEKTA
1. Kparkue TeopeTuieckue CBEICHUS

Ilpoexm— 310 pazpabaTbiBaeMO€ Ha SI3bIKE TPOTPAMMUPOBAHUS TPUIIOKEHUE.

[IpoekT BKIIOYaeT B cebs HE TONBKO (popMy ¢ pa3MenieHHbIMH Ha HEH
KOMITOHEHTaMH, HO W TMPOTPaMMHBIE MOAYJIH COOBITUHHBIX MPOIEAYP, KOTOpPHIE
OIHCHIBAIOT MOBEJIEHUE 0OBEKTOB M B3aUMOJEHCTBHE OOBEKTOB MEKIY COOOM.

[Tpoext Delphi mnpencraBiser cobGoit HaOOp NPOrpaMMHBIX CIWHUI[ —
MOJIyJIei, KOTOPbIE XPaHATCS B OTACJIbHBIX (paitnax.

Ilpumeuanue. B Delphi cywecmeyiom ¢patin npoexma u ¢hatinel npoexma.
Omo pasmvie sewu. Datin npoekma — 3mo 21asHwvlll (aiin npoexkma (2on08HaAs
npoepamma), umeowui pacuupenue .Dpr, gaiinel npoexma — smo nabop écex
Qatinos npunoiceHusl.

Qaiin ¢ pacwupernuem .DPr(riaBHbld (aiiyl MPOEKTa) COACPKHUT OCHOBHYIO
uHpopMaImio o mpoekte. [lo ymomuanwuro 3toT aiin HaseiBaeTcsProjectl.dpr.

Daiin ¢ pacwupenuem .Pas— »to daitn nporpammHoro moxayis. B Hem
XpaHUTCA TEKCT mporpaMMmbl Ha s3bike ODbject Pascal. Jlns kaxkmoit ¢dhopmsl,
BXOJIAIIEN B COCTaB MPOEKTA, CO3MACTCS OTAEIBHBIA MPOrpaMMHBIN MOAyJb. 11o
YMOJTYaHUI0 3T (aitiiel Ha3siBaroTcsUNitl.pas,. Unit2.pasu t.1.

Daiin ¢ pacwupenuem .DfMcogepkut uHGOPMAIUMIO O BHEIIHEM BHJE
dbopmbl. DTUX (PailioB cTONBKO, cKOJIBKO (opMm B mpoekte. MHdopmanus B HUX
3aKOIUPOBaHA.

Daiin ¢ pacwupenuem .ReS— 310 Qala pecypcoB IPOEKTa, B KOTOPOM
XpaHUTCs HHOPMAITUS 0 KAPTHHKAX, Kypcopax, MKOHKaX U T.II.

Daiin ¢ pacuwupenuem .EXe — ucionusembiid Gpaiiia IpUIIOKEHUS.

Qaiinet ¢ pacwupenusmu ~Df, .~Pa— daitiel co crapeMu BepcUsSMU
TIPUIIOKCHHSI.

VY ¢aitnos ¢ pacmmmpenusmu .Pas, .Dfm, .~Df, .~PaBscerna omnHakoBoe umst
(o ymomuanuroUnitl).

VY aiinoB ¢ pacmmpenusmu .Dpr, .Exe, .Res— takxe oguHakoBoe ums (1o
ymorganutoProjectl).

2. [Topsiiok BBITIOTHEHHS pa0OTHI M COJIEPKAHUE OTYETA
[TopsiaoK BBITIOIHEHUSI PAOOTHI:
1) AHanM3 CTPYKTYpPHI TPOSKTA.
2) Ha3znaueHwue u coaep:kaHue MOIyJIeH MPOeKTa.
3) B3aumoeiicTBre MOTYIICH.
4) B3zauMozeiicTBrue MOyl U JaHHBIX. Pa3MeleHne Mo TyIie.
CoaepxaHue oTyera:
1) nenpb padoTHI;
2) 3a7aHre Ha J1ab0paTOPHYIO padOTy JUIsl CBOCTO BapHAHTA;



3) aJIrOpUTM peIraeMoro 3aaaHus ¢ HeOOXOIMMbIMH MOSICHCHUSIMH;
4) BBIBOJIBI 11O padoTe.

3. KoHTposbHBIE BOTIPOCHI

1) AHaiu3 CTPYKTYpBI TPOCKTA.
2) BzanMoeiicTBre MoIyJIel M TaHHBIX. Pa3MenieHrne MoayIIeH.



JlabopaTopHnas padora Ne 4
«Otnaaka mpoekTa»

[enb paboThI: pacCMOTPETh OTIAAKY IPOCKTa
1. Kparkue TeopeTuieckue CBEICHUs

B Delphi wumMeercs MomHBIA BCTPOCHHBIH OTJIAAYUK, 3HAYUTCIIHHO
yIpoInaomui  omiagky nporpaMMm. OCHOBHBIMH HHCTPYMEHTAMH  OTJIAJIKU
SIBIIIIOTCS TOYKH KOHTPOJIBHOTO OCTAHOBA M OKHO HAOJIIOJICHHS 3 TIEpEMEHHBIMH.

(1) Touku KOHTPOJIBHOT'O OCTAHOBA

Toyka KOHTPOJIBHOTO OCTAaHOBAOMIPEICISICT ONEPAaTop B MpOrpaMMme, IMepen
BBITIOJTHCHHEM KOTOPOTO MPOrpaMma MPEpBET CBOIO paboTy, W yIpaBiieHUE Oyaer
nepenano cpeae Delphi. Touka ocraHoBa 3amaeTcss C IOMOIIBIO  OIIUU
View|Debug windows|Breakponts.

OKHO TOYEK OCTAHOBACOJCP)KUT CIHCOK BCEX YCTAHOBJICHHBIX B IPOEKTE
TOYEK, TIEpe]] BBIMOJIHCHUEM KOTOPBIX IPOMCXOJUT TpPEKpaIIieHHe padoThI
porpaMMBbI U yIIpaBjeHHE mosydaet cpeaa Delphi.

Jlns noGaBieHUs HOBOM TOYKHU CIEAYET IEIKHYTh MO OKHY MpaBOW KHOMKOM
MBI ¥ BeIOpaTh oniuio Add. B 3ToM ciydyae mosiBIsSeTcss OKHO, C MOMOIIBIO
KOTOPOT'0 MO’KHO yKa3aTh IMOJIOXKCHHUE TOOABIAEMON TOUKH:

FileName — onpenensier ums (aiina;

Line number — Homep cTpoku oT Hauana ¢aiia (B MOMEHT TOSIBIICHUSI OKHA
OHO COJCPXUT (DAl U CTPOKY C TEKCTOBBIM KypCOPOM);

Condition — MOXXHO yKa3aTh YCJIOBHE OCTaHOBA B BHJC JIOTHYECKOTO
BeIpaxkeHus (Hanpumep, MyValue = Max-Value-12);

Pass count — KOJIMYECTBO MPOXOJIOB MPOrPAMMBI Yepe3 KOHTPOJIbHYIO TOUYKY
0e3 IpepbIBaHUs BEIYHCIICHHIA.

OxHO TOYeK ocTaHOBa (CJIeBa) U OKHO JI00ABJICHUST HOBOM TOYKH (CripaBa)

(2)OkHo HaOIIOIEHUS

HabOmonath 3a COCTOSHMEM TIEPEMEHHOH WIJIM BBIPAKCHUS MOXKHO C
MOMOIIIBIO  CIIEMAIPHOIO  OKHa,  BbI3bIBaecMoro  ommwueir  View|Debug
windows|Watches.

OKHO HAOIIOJCHUSHUCIIONB3YETCS B OTIAJT0YHOM PEKHUME JUISl HAOTIOICHUS 32
U3MCHEHUEM 3HAYCHHUI BBIPAXKCHHM, IIOMEIIEHHBIX B 3TO OKHO.

Jlnst moOaBiieHUs HOBOT'O BBIPOKEHHUS CICAYeT IICIKHYTh IO OKHY IpaBOM
KHOIIKOW MbI 1 BeIOpath ommmto New Watch. B crpoke EXxpression Beectu
BeIpaxkeHre. OkHO Repeat count ompemenseT KOJWYECTBO IMOKA3BIBAEMBIX
9JICMEHTOB MAacCCHBOB JIaHHBIX; OKHO DIigitS yka3piBaeT KOJWYECTBO 3HAYAIIMX
mudp I OTOOpaKEeHHs BEIIECTBEHHBIX JaHHBIX; Mepekatouareasr Enabled
paspemaeT WM 3ampenacT BBIYUCIICHUE BbIpaxeHHs. OCTalIbHBIE 3JIEMEHTHI
OTIPEICTISIOT BUJ MPEICTABIICHUS 3HAUCHHS.



3Ha4YCHUSI TNEPEMEHHBIX MOXHO TaKXe€ IOCMOTPETh BO BpEMsS OCTaHOBA
MPOrPaMMBI, HABEI KypPCOP MBIIIH HA MEPEMEHHYIO B TEKCTE KOJA.

OxHO HaOJIOICHUS U OKHO JOOABJIEHUSI B HETO HOBOT'O BBIPAYXKEHHUS

(3)[IpuHyauTenbpHOE MPephIBaHUE PAOOTHI MPOTPAMMBI

Ecim mporpamma 3amymiena u3 cpenbl Delphi, ee paboty MoxHO nipepBaTh B
0001 MoMeHT ¢ romotibio kimaum Ctrl+F2, xnonku ESC, onmmeit Run|Program
Pause wiu, HaKOHeEI, YCTAHOBHB TOYKY KOHTPOJILHOTO OCTAaHOBA B TOW 4YacTH
POrpaMMbl, KOTOpasi BBIMOIHICTCS B JAHHBIA MOMEHT WJIH OYJIET BBHIITOJTHCHA.

(4)TpaccupoBKa IporpaMMbI

[lepen wucmojgHeHWEM oOmepaTopa, B KOTOPOM YCTAHOBJICHA TOYKa
KOHTPOJIBHOTO OCTaHOBa, paboTa MporpaMMbl OyAeT MpepBaHa, YIPaBICHHE
nonyunut cpena Delphi, a B okHe HaOmIOACHMS OTpasUTCsS TEKyIllee 3HAYCHUEC
HAOJTI0JTaCMBIX IIEPEMEHHBIX H/HJIU BBIPAKCHHH.

Teneps mporpaMMHUCT MOXKET MPOCIICIKUBATH pa0OTy MPOTPaAMMBI I10 IIaraM ¢
nomomplo knaBum F7 w F8 wmim wHCTpyMeHTanbHBIX KHOMOK. [Ipm HaxkaTtun
KiaBuim F8 OymyT BBINOJHEHBI 3alPOrPaMMHUPOBAHHBIC B TEKYIEH CTPOKE
ACHCTBHS, W paboTa MpPOrpamMMbl MPEPBETCS IMEPE] BBIOJHCHUEM CIICAYIOMEH
CTPOKH TEKCTa MPOTrPaMMBbl.

Crnemyer 3aMeTHTh, YTO KOHTPOJbHAs TOYKA OCTAHOBA BBIICISACTCS I10
YMOJIYAaHHIO KPAacHBIM IIBETOM, a TEKyIIas MPOCICKHUBAaeMasi CTPOKA — CHHHM.
Ecim mporpamMMa ocTaHoBJIeHa B KOHTPOJIBHOW TOYKE, T. €. KOTJIa TeKyIIas CTpOoKa
COBITAJIaCT CO CTPOKOW OCTaHOBA, CTPOKa BBIIEISACTCS KpPACHBIM IIBETOM.
[Tpu3HaKOM TEKYIIEH CTPOKH SIBJIIETCS 0CO00C BBIICICHHE CTPOKH B CIYKEOHOMH
30HE CJIeBa B OKHE peJaKTopa.

2. [Topsiok BBITIOJTHEHUS paOOTHI M COJICPKAHHUE OTYETa
[Topsi0K BBITOJIHEHUST PAOOTHI:
1) KoMIuisimust mpoeKTa.
2) PeXxMMBI KOMITHIISIINY.
3) Touku ocTaHOBA.
4) [epexo1 MEXTy TOUKAMH.
5) IIpocMOTp TEKYIIETO COCTOSIHHS ITEPEMECHHBIX.
6) IIpepriBaHUE BBITIOJHEHHSI IPOTPAMMBI.
CoaepxaHue oTyera:
1) mens paboTHI;
2) 3a7aHre Ha J1a00paTOPHYIO pabOTy ISl CBOCTO BapUAHTA;
3) aJITOPUTM pEIIaeMoro 3ajJaHus ¢ HeOOXOIUMBIMH MOSICHCHUSIMH;
4) BBIBOJIBI 11O padoTe.

3. KoHTposbHBIE BOMPOCHI

1) ITpocMOTp TEKYIIETO COCTOSHUS NIEPEMEHHBIX.
2) IlpepwiBaHUE BBITIOTHEHHSI IIPOTPAMMBI.



JlabopaTopHas pa6ora Ne 5
«HacTpoiika rpoexra»

[enb paboThI: y3HATH, KaK MPOUCXOJUT HACTPONKA MPOEKTa
1. Kparkue TeopeTuieckue CBEICHUs

[TpunoxxeHue coOMpaeTcss W3 MHOTHX JJIEMEHTOB. (OpM, MPOTPaAMMHBIX
MOJyJiel, BHEIIHUX OUOIMOTEK, KAPTUHOK, MUKTOrpaMM U Jip. Kaxawiil snemeHT
pa3MerniaeTcs B OTICIBHOM (aiiec ¥ MMEET CTPOro ONpESICHHOS Ha3HAYCHHE.
HaGop Bcex (aitsioB, HEOOXOMUMBIX JJIsS CO3JaHUS TPHIOKEHUS, Ha3bIBACTCS
npoektoM . KoMmuisitop mocienoBaTelbHO oOpadaThiBaeT (ailiibl MpoeKTa u
CTPOUT W3 HHUX BBINOJHIEMBIN (aitn. OcHOBHble (Qailabl TPOEKTa MOXKHO
pa3fenuTh Ha HECKOJbKO THIIOB: [IpoekT wWMeeT MHOTO PpPa3InIHBIX
apaMeTpoB, ¢ MOMOIIBIO KOTOPBIX BBl YIIPABISICTE MPOIECCOM KOMITHIISILIMA U
COOpKHM TIPHIIOKEHHUS. Y CTAaHOBHTH MapaMeTphl MPOCKTa MOXXKHO B okHe Project
Options. /lns sToro BeIOEpUTE B IIaBHOM MeHI0 komaHay Project / Options... wiu
B OKHE YIIPaBJICHHUS IPOCKTOM BBI30BUTE KOHTEKCTHOE MEHIO 3jieMeHTa Projectl u
BbIOepUTEe KoMmaHmy Options.... Ha skpaHe MOSBUTCS TUAJIOTOBOC OKHO;, BaM
OCTAaHETCS JIMIIb YCTAHOBHUTh B HEM HYXHbBIC 3HAYCHHUS I1apaMETPOB.

Jlnajmoropoe OKHO TMapaMeTpPOB IMPOCKTa COCTOUT M3 HECKOJBKHX BKIIAIOK.
[TapamMeTpoB OYE€Hb MHOTO, IO3TOMY MBI PACCMOTPHUM TOJIBKO T€, KOTOpBIC
UCIIOIB3YIOTCS Hanbosee 4acTo.

Ha Bxmagke FOrms moxxHo 3amath riaBHyro ¢opMy npuiaoxkenus (Main
form) m B cnoucke Auto-create forms ykasate QopMmBI, KOTOpbIe OyAyT
CO3/1aBAThCS OJTHOBPEMEHHO Cc TJIaBHOU dhopMoii.

Ha Bxiaake Application mosxHo 3agaTth Ha3Banue (Title) Baiei mporpaMMul.
B cpene Delphi pomomnutensHo MokHO 3amath ¢aiin crnpaBku (Help file) u
3nauok (lcon).

Ha Brimagke Compiler HacrpauBaroTcsi mapamMeTpbl  KOMITHIISTOPA.
Hawuboinee UHTCPECHBIMU u3 HUX SIBIISTFOTCS
nepexmouarenn Optimization (Bkarouaer ONTHMHU3AIMIO T€HEPHUPYEMOro KOJa)
u Use Debug DCUs(mo3Bonser OTIaXuBaTh HCXOJHBIM KOJ CHCTEMHBIX
oubnnotek). O6a 3TUX NEPEKIIoYaTeNsl IOJIC3HBI MPU OTIAJKEe IMPOrPaMMBI:
1 (S0):3817 clieryeT BBIKJTFOUHUTD, a BTOPOW - BKJTFOYHTh.

Ha  Brmagke Compiler  Messages HactpanBaeTcsi  YyBCTBUTEIBHOCTD
KOMIIWIATOpAa K IOJ03PUTEIIBHOMY Koay. BrxmroumB mnepexiouatenn Show
hints u Show warnings, Bel OyzeTe mojydaTh OT KOMITWISITOPA BeCbMa TOJIC3HBIC
nonckasku (hints) m mpemxynpexxaenus (warnings), a He TOJBKO COOOIICHUS 00
omuOKax.

2. ITopsi10K BBITIOJTHEHUS pa0OThI M COICPKAHNUE OTUETa
[TopsinoK BBITOJIHEHUST PAOOTHI:
[TapameTpsl mpoekTa.
1) OnpeneneHue ONINI KOMITHIISATOpA.



2) OmpeniesieHue myTei MOy e MPOeKTa.

3) Omnpenenenue mapaMmeTpoB peaaKkTopa.

4) OnpeneneHre MapaMeTpOB OTIATIUKA.

CoaepxaHue oTdyera:

1) menb paboTHI;

2) 3a71aHKe Ha JJA0OPaTOPHYIO pabOTy JUISI CBOETO BAPHAHTA,

3) aNropuTM pemaeMoro 3aaHus ¢ HEOOXOIUMBIMU MOSICHCHUSIMY,
4) BBIBOJIBI 11O padoTe.

3. KoHTpoOsbHBIE BOTPOCH

1) OnpeneneHue mapameTpoB peaaKTopa.
2) Onpepenenue mapaMeTpoB OTIAIIHKA.



JlabopaTopHasi pa6ora Ne 6
«Co31aHe MHOTOOKOHHBIX TPOEKTOB

[enb paboOTHI: HAYYUTHCS CO37]aBaTh MHOTOOKOHHBIE TPOEKThI
1. Kparkue TeopeTuieckue CBEICHUs

Windows ucrosp3yroTes JBa BUa MPUIOKEHUH - 3TO OJHOJIOKYMEHTHBIC U
MHOT'0JIOKYMEHTHBIE. [0 Ha3BaHHIO MOXKHO JOTafaThCs, YTO B OJIHOJOMEHTHOM
MIPWIOKEHUH MOXKHO paboTaTh TOJNBKO C OJHHUM JOKyMEHTOM. [IpumepoM MoOXeT
OBITh XOPOIIIO M3BECTHBIA WINAOWS 0JIOKHOT. [la ¥ MouTH BCe IpUMEpPHI Ha TAHHOM
caiiTe TOXe SBISIOTCS OJJHOTOKYMEHTHBIMU TIPHIIOKCHHSIMHU.

MHOroJIOKyMEHTHOE TPWJIOKEHHE MOXKET HCIOJIb30BaTh B CBOEH padoTe
HECKOJIbKO JJOKyMeHTOB. [Ipumepom moxeT Ob1Th Microsoft Word u Excel.

B MHOrogokyMeHTHOM OKHE TJlaBHasi (popMa MOXKET COAEPKaTh HECKOJIbKO
nodyepHux okoH. CBoiictBo FormStyle onpenenser kakoi Oyaer gopma (riiaBHOH
WK odepHei). [maBHas ¢oopma MoKeT OBITh TOJBKO OJIHA U cBoWicTBO FOrmsStyle
nosokHo ObITh TSMDIFOrm, a mst nodepuux dpopm - fSMDIChild.

B rnmaBHO# dopme mydlie He UCTIOIB30BATh TAKKUE CPECTBA YIPABICHUS KaK
KHOITKH, TaOJIUIBI CTPOK W HAAMHUCH, T.K. OHM OYyIyT MemiaTh MpPHU MPOCMOTPE
nouepHux Gopm. B umuTepdeiic s rinaBHONM (QopMbl JIydlle BKIOYATh. MEHIO,
CTPOKY COCTOSIHHSI, TIaHEJIb MHCTPYMEHTOB. OcTaibHast He3aHsATas 001acTh OyaeT
WCIOJIb30BaHa IS JOUYEepHUX (hopm.

Ecnmu npu 3amycke mpriioKeHUS HaM He TpeOyeTcs CO3[aHue JK3eMILTApa
JIOYEPHETO OKHA, TO €ro CO3JaHue JIy4Ille OPTaHW30BaTh JUHAMHYECKH, BO BPEMs
CO3IaHMS TIPUIIOKCHHUS.

JIJIsT ydIero MOHUMAaHHS TEMbl CO3JaJNM MPUJIOKEHHUE COCTOAIIee U3 2-X
dhopmM. TlepBoit mpucBouM, ucnonab3ys Macnekrop OOBEKTOB, 3arojioBoK ' 1aBHas
dopma”, mmsa - MainForm, FormStyle - fsMDIForm. dns Bropo# "JlouepHsis
dopma", ChaildForm, fsMDIChild - cooTBeTcTBEeHHO.

2. [Topsiiok BBITIOTHEHHSI pa0OTHI M COJIEPKAHUE OTYETA
[Topsimok BBITIOTHEHUS PAOOTHI:
1) Co3aHue HECKOJIBKHX (OpM.
2) Iepexon Mexy popmamu.
3) IMepexoa MEex Ty TPOrPAMMHBIME MOIYJISIMHU.
4) JloGaryieHne U ynajienue GopM U3 MPOSKTa.
5) IIporpamMMHBIN TIEpeX0 MeX Ty GopMamHu.

CoaepxaHue oTyera:

1) nenpb paboTHI;

2) 3a7aHre Ha J1a00paTOPHYIO paboOTy ISl CBOETO BapUAHTA;

3) aJITOPUTM pEIIaeMoro 3ajJaHus ¢ HeOOXOIUMBIMH MOSICHCHUSIMH;
4) BBIBOJIBI 11O padoTe.



3. KoHTposbHBIE BOTIPOCHI

1) Co3aHue HECKOJIBKHX (GOpM.
2) TIporpaMMHBIH epexo1 MeKIy hopMamu.



JlabopaTopHas pa6ora Ne /
«3aiura UHPOpMaIUU B MPOrpaMMax»

[lenb paboTHI: 3HATH, KaK 3alIUTUTh HHPOPMAIIUIO B MporpaMMax
1. Kparkue TeopeTuieckue CBEICHUS

Karanor rotoBelx nporpamMmHbIX mpoektoB B Delphi mo wHdopmarmonHoi
0e30IacHOCTH, KOTOpble MOTYT oOecrnieunTh Immdpoanue B Delphi daiinos nm
TekcTa. Takue mporpaMMbl TIPeTHA3HAYCHBI IS 3alTUThI CEKPETHON MH(pOpMaIuu
OT TIOCTOPOHHUX Tja3. [IpM 3amuTe TEKCTOBBIX JAHHBIX MPUMEHSIIOTCS
QJITOPUTMBI, KOTOPBIC 3aIIUIIAIOT OTKPBITBHIH TEKCT MeTo oM mudposanus. Delphi
7 9acTo mMpUMeTCS B yUEOHBIX 3aBEICHUSAX MPU HANMMCAHWUU TAKUX MPOTPAMM TIO
3aJIaHUI0 OT TperoaBatess. Takke 4acTo HeOOXOAMMO 3aIIUINATh TeNble (ailibl,
obecnieunBas mudpoBanne (¢daiiao B Delphi ¢ momompi crenuagIbHBIX
NTOPUTMOB TIpeoOpazoBaHust HHPOPMAIIUH U BBOJIOM CEKPETHOTO KITFOYA.

IIpouecc 3amUTHI JAHHBIX MPEICTABJISIETCS HECKOJIbKO 32/1a4:

o llluppoBanue - »5TO mporecc NpeoOpa3oBaHUSI OTKPHITONM UCXOMAHOM
nH(OPMAITIH B 3aKPHITYIO C UCIIOJIb30BAaHUEM KITIOUA.

« OOpaTHbIl Tpoliecc Ha3bIBaeTCsl AemudpoBaHUEM, TO €CTh 3TO MPOILIECC
pact@pOBBIBAHUS 3aKPHITON MHPOPMAIMA B OTKPHITYIO C TIOMOIIBI0 KiTtoda. B
JAHHOM pa3zziefie COOpaHbl TOTOBBbIE MPOEKTH B JAeidu mo uHGOPMAMOHHOU
Oe3onacHocTy s mudpoBanusa GaiaoB U TekctoBoi nHpopManuu. Pazpaborka
MporpaMM 3aliuThl WHOOpPMAIMK HEoOXOoaWMa I TPEIOTBPAIICHUS YTEUYCK
CEeKpeTHOW WHGOpMAIMKA KaK y TPEANPHUATHS, TaK W OOBIYHOTO TMOJIH30BATEIS
kommbioTepa. MaTepecHsie mporpammbl Ha Delphi u Visual Basic ¢ ucxomaukamu
OpPUEHTUPOBAHHBIE Ha MHGPOPMAIMOHHYIO 0€30MacHOCTh, Jelasl mudpoBaHUE U
pacmm(ppOBHIBAHHUE TAHHBIX.

2. Ilopsimox BeITIOTHEHHSI pa0OTHI M COZIEPKAHKUE OTYETA
[Topsimok BBITIOTHEHHSI PAOOTHI:
1) Co3nanue mapoIbHOM 3aIlHTHI.
2) Co3gaHre MHOTOIIOJIL30BATEILCKOTO BX0/1a B TPOrPaMMYy.
3) IpuBsi3ka maposieii K MoJIb30BaTEIIsIM.
4) MI3MeHeHune cTaryca 1mojb30BaTeleH.
[TpuBsizka pabOTHI MPOTPAMMBI K KATETOPHH TTOTH30BATEIIS.
CoaepxaHue oTyera:
1) menb paboTHI;
2) 3ajaHKe Ha J1a00PaTOPHYIO pabOTy JUIsl CBOCTO BAPUAHTA;
3) aJITOPUTM peIraeMoro 3ajaaHus ¢ HeOOXOIUMBIMH MOSICHCHUSIMH;
4) BBIBOJIBI 11O padoTe.

3. KoHTposbHEIE BOTPOCH



1) Co3ganue napoabHOM 3allHUTHL.
2) IpuBsizka pabOTHI MPOrpaMMBbI K KATETOPUH II0IH30BATEIS.



JlabopaTopHas pa6ora Ne 8
«Co3/1aHnue aHUMaIlMy B IpOrpaMme»

[enb paboTHI: HAYYUTHCS CO37]aBaTh aHUMAIIMK B IPOTpaMMe
1. Kparkue TeopeTuieckue CBEICHUs

JIuneliHoe NBHXKEHUE MO OJHOPOJHOMY (DOHY SBIISIETCS! IOBOJBLHO MPOCTHIM B
IJIaHEe MPOrpaMMHOMN peanu3anuu. JlocTaTtoyHO 3akpamuBaTh OOBEKT I[BETOM
(hoHa, U3MEHATH €r0 KOOPJAUHATHI U MPOPUCOBBIBATH B HOBOM MECTE, OBTOPSISI ATH
JNEUCTBUS YEPE3 ONPEACIICHHBIA UHTEPBAJl BPEMEHH.

Jlns peanuzanuy aHUMAIlMU, MMOMUMO JIBYX Y>K€ H3BECTHBIX KOMIIOHEHTOB
TPaintBox (mone mis pucoBanus) u TButton (kHomka 3amycka), MOHaTOOUTCS
KoMIIOHEHT T Timer co Bkianku System. Kommonent Timer umMeer eMHCTBEHHOES
coowiTie ONTimer, KoTopoe BBITIOIHASTCS MOKa T1Mer BKIIOYCH ¢ HHTEPBAJIOM I10
BPEMCHH, YCTAHOBJICHHBIM B cBolicTBe Interval.

Pacnonmoxxute kommoHeHT Timerl Ha Qopme. YcTaHOBHTE €ro CBOWMCTBA
Timerl.Interval := 100 u Timerl.Enabled := false

B kome mporpamMmbl HEOOXOJWMO IPOINHKCATh TPU MpoueAypsl (CM. Ypok
"Ilportenypsl W (YHKIUKW TpH  [OCTpoeHWH wu300pakenuii™). [Ipouenypy
orpucoBku oobekTa procedure TForml.Cloud, mpouenypy, oTpabaThIBarOIIyO Ha
coosiTe OnTimer, - procedure TForml.TimerlTimer u mpouenypy 3amycka
aHUMAIINH, CcpabaThIBAIOILYIO Ha HaXaTHe KHOIIKH, procedure
TForm1.Button1Click.



2. [Topsimok BBITIOTHEHHSI pa0OTHI M COMIEPKAHUE OTYETA
[Topsimok BBITIOTHEHHSI PAOOTHI:
1) ITonsiTue Talimepa. [IpumeHeHne Talimepa.
2) 'paduika B mporpamme.
3) Co3nanue IBHKEHUS.
4) YnpaBiieHUue IBIKEHUEM B IIPOTpamMMe.
CoaepxaHue oT4yera:
1) menb paboTHI;
2) 3aJ1aHKe Ha JJA0OPaTOPHYIO pabOTy JUISI CBOETO BAPHAHTA,;
3) aJITOPUTM peIraeMoro 3ajaaHus ¢ HeOOXOIMMBbIMH MOSICHCHUSIMH;
4) BBIBOJIBI 11O padoTe.

3. KoHTposbHEIE BOTPOCH

1) ITonsitue Talimepa. [IpumeHeHne Taiimepa.
2) YpaBicHHE TBUKCHHEM B IPOrpaMMe.



JlabopaTopHas pa6ora Ne 9
«Pa3paboTka noaHo(yYHKIIMOHATBHON TPOTPaMMBbI»

Lenb paboThl: paccMOTpeTh Mpoliecc pa3pabOTKU MOJHO(DYHKIIMOHATBHOU
MPOTPaMMBbI

1. Kparkue TeopeTuiecKkue CBEICHUS

Coznanne mnpwioxenus B cpene Delphi moxHO ycmoBHO pasmenuth Ha
HECKOJIBKO 3TaroB:

1. Co30anue cpagpuueckozo unmepdgpeiica 6yoyuieco npunoxcenus

C nomomnpto [lanenu uHCTpYyMEHTOB Ha POopMy MOMELIAIOTCS YIPaBISIOIINE
AJIEMEHTBI, KOTOpBI€ JOJKHBI OO0ECHEYUTh B3AUMOJCUCTBUE MPUIIOKEHUS C
MOJIb30BATEIIEM.

2. 3a0anue 3nauenuil ceoiicme o0veKkmoes zpaguueckozo unmepdheiica

C mnomonipto okHa «CBOMCTBa O0O0BEKTa» 3aJalOTCA 3HAYEHUSI CBOMCTB
YOPaBJISIOMINX 3JIEMEHTOB, TOMEIIEHHBIX paHee Ha GopMmy.

3. Cozoanue u pedaxmuposanue npozZPpamMmHoOz0 Kooa

JIns  co3maHusi  3arOTOBKM  COOBITHMHOM — MpOLEAypbl  HEOOXOIUMO
OCYILIECTBUTH JBOMHOM IIETYOK MBIIIBIO MO YNPABISAIOLNIEMY 3JIEMEHTY. B OKHe
«PemakTop Koma» MOSBHUTCSA 3aroTOBKA COOBITHMITHOW MPOIEAYPHI, UM KOTOPOU
COCTOUT U3 JABYX YacTel: uMeHH (DOPMBI, CoAepKallluil yIpaBIsiONIUi JIEMEHT, U
UMEHH 00bekTa M WMeHW coObiTus (Hampumep, T Forml1.ButtonlClick). 3arem B
okHe «PemakTop Koja» MPOU3BOAMUTCS BBOJ U PEIAKTUPOBAHUE MPOTPAMMHOTO
KO/JIa MPOIEAYPHI.

4. Coxpanenue npoexma

T.k. MpoeKT BKIIOYAET B ce0S HECKOIbKO (paioB, PEKOMEHAYETCS ISt
KaXJIOr0 MPOEKTa co37aTh OTACNbHYIO Nanky Ha aucke. CoxpaHeHHE MNpOeKTa
MIPOU3BOIUTCS C MOMOIIBIO MeHIo File:

— CHauana HeoOXOAMMO COXpaHUTh (OpPMYy U CBSI3aHHBIA C HeH
porpaMMHBIA MOIyNb ((aiyl ¢ pacmmpeHrueM Pas) ¢ MOMOIIbI0 KOMaHIbI Save
As.... ITo ymommganwuro s ¢aiina Gopmel npepraraetest umst Unitl.pas.

— Jlanee HeoOXoauMO COXpaHUTh (haill TIaBHOIO MOJYJS, KOTOPbIA
COJICP)KUT onucanue npoekra (hain ¢ pacmupenuem dpr) ¢ MOMOIIBIO KOMaHIbI
Save Project As...

— B mpomecce coxpaHeHus B TANKy MpPOEKTa  3alUCHIBAIOTCS
BCIiOMOraTeabHble (ailnibl: ¢dain ¢ pacuiupeHueM IS, ONMHUCHIBAIOIINI pecypChl;
¢aiin ¢ pacmupennem dfm, onrceiBaromuii GopMy, U HEKOTOPBIE Apyrue Ganibl.

CoxpaHEHHBII NOPOEKT MOJKET BBINOJHIATHCS TOJBKO B CaMOW CHCTEME
nporpammupoBanus Delphi. i Toro urtoObl mpeoOpa3oBaTh TPOCKT B
MPUJIOKEHHE, KOTOPOE€ MOXKET BBIMOJHATHCS HEMOCPEJICTBEHHO B  Cpeje
OMEPALMOHHON CHUCTEMbI, HEOOXOANUMO COXPAaHUTh MPOEKT B HUCHOJHUMOM (aiine
(tma exe). s KOMOWIAIMHM IPOCKTa B HCIOJHHUMBIN (aiiil UCTOIB3yeTCs
komana [Project-Compile].



2. TTopsiI0K BBITIOJTHEHHUS paOOTHI U COAEPIKaHUE OTYETa
[TopsiIOK BBIMOTHEHHSI PaOOTHI:
1) Co3ganue TJ1aBHOIO MEHIO.
2) Co3maHue CHCTEMBI TIOIMEHIO.
3) Co3nanre HHPOPMALIMOHHOM ITOACUCTEMBI.
4) Co3maHue pacyeTHOM MOACUCTEMBI.
5) Co3nanwue nmoacucTeMbl HOPMUPOBAHUS OTYCTOB.
CoaepxaHue oT4yera:
1) mens paboTHI;
2) 3aJ1aHKe Ha JJA0OPaTOPHYIO pabOTy JUISI CBOETO BAPHAHTA,;
3) anropuTM pEIaeMoro 3aaaHus ¢ HeOOXOIUMBIMU MOSICHEHUAMU;
4) BBIBOJIBI 11O padoTe.

3. KoHTposbHBIE BOTIPOCH

1) Co3nanue moicucTeMbl (POPMHUPOBAHUS OTUCTOB.
2) Cozpanue nH(MOPMAIMOHHON MTOJICHCTEMBI.



