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MNPEJAUCJIOBHUE

Lazarus — cBoOogHas cpena pa3pabOTKU IIPOrpaMMHOro obecreue-
aust s kommuiasropa Free Pascal Compiler. MaTerpupoBannas cpena
pa3pabOTKH MPEOCTaBISET BO3MOXHOCTh KPOCCIIaTGOPMEHHON pa3pa-
0oTku npwioxenuit B Delphi-mogoOoHom okpyxenuun. Ha nansbiii mMo-
MEHT SIBJISCTCS €AMHCTBEHHBIM WHCTPYMEHTOM I1O3BOJISIFOIIUEN J0CTa-
TOYHO HECJIIOKHO TepeHocuTh Delphi-porpaMmel ¢ rpaduveckuM HH-
TepdelicoM B pa3iHM4HBIE ONEpalMoHHBIE cucTeMbl: Linux, FreeBSD,
Mac OS X, Microsoft Windows.

OcHoBan Ha OMOIHOTEKe BH3yalbHBIX KOMIIOHEHTOB Lazarus
Component Library (LCL). B nHacrosiiee BpeMs MPaKTHYECKH IOIHO-
cThio momepxuBaer BupkeTel Win32, GTK1, GTK?2, Carbon. B pa3pa-
0otke HaxomsaTcs Bumkerl Qt 1 WinCE.

OyHKIUU:

— MNoppepxuBaeT npeob6pasoBaHue npoekToB Delphi.
— Peanu3oBaH OCHOBHOW Habop 3/1eMEeHTOB ynpaBreHus.

— Pepaktop ¢hopM M MHCNEKTOp 06bEKTOB MakCUMMasribHO NpuGnu-
XeHbl K Delphi.

— BCcTpoeHHbI oTnaguuK.

— Mpocton nepexoa pna DELPHI-nporpammucTtoB 6Gnaropaps
6nusoctn LVL k VCL.

— MonHocTtblo HMKOoAUpPoBaHHbLIN (UTF-8) nHtepdperic n pegakrtop
M NO3TOMY OTCYTCTBME NPO6JieM C NOPTUPOBaHUEM Koaa, coaep-
)allero HauuoHarnbHble CUMBOJIbI.

— MowHbIN pefakTop Kopa, BKIHOYalLWMWA CACTEMY NOACKa30K,
rMnepTeKCToBYOHaBUraLMio Mo UCXOAHbLIM TeKCTaMm, aBTO3aBep-
WeHWe Koaa u pepakTOpUHT.

— MNopnepxxka MHOXecTBa TUNOB cuHTakcuca Pascal: Object Pas-
cal, Turbo Pascal, Mac Pascal,

Delphi (noanepxuBaroTCa CO CTOPOHbLI KOMNUNATOPA).

— UmeeT cobCTBEHHBIN (hopMaT ynpaBrieHUs1 MakeTamu.

— NoppnepxuBaemsbie ana komnunauum OC: Linux, Microsoft Win-
dows (Win32, Win64), MacOS X, FreeBSD, WinCE, OS/2.
BazoBpiMU AHMCIUTITUHAME 7151 1a00pPaTOPHOTO MPaKTUKyMa SBIIS-
10TCA: MH(pOPMATHKA; MPOrPaMMHUPOBaHUE; MPOrPAMMUPOBAHNE Ha 53bI-
Kax BBICOKOI'O YPOBHSI.



JlaGopaTtopHbie paboThl 1O guciUIIiHE «OOBEKTHO-OPUEHTH-
POBAaHHOEC MMPOrpaMMHPOBAHUEC) TTO3BOJIAIOT CTYACHTY HAYYUTHCA PCUIATH
AKTyaJIbHBIC Ha CCI‘OZ[HSIHIHI/Iﬁ ACHDb 3a/1a41 CBA3aHHBIC C MPOCKTUPOBAHU-
eM IpuioXkeHud B cpene Lazarus, a TucHMINIMHA 3aHUMAET BaXXHOE MECTO
B yu4eOHOM MPOIIECCEe, TOCKOJIBKY OHA CIIOCOOCTBYET MOTYYECHUIO HABBIKOB
W 3HaHWH, HEOOXOAUMBIX CTYIEHTY NpPU HU3YyYEHWUH IPYTHX IWCIHILIMH.
IIpu BBIOOpE cpeabl OOBEKTHO-OPUEHTHPOBAHHOTO MPOrPAMMHPOBAHUS
YYHUTBIBAJIOCH TO, YTO B Ka4CCTBC 6330BOF0 A3bIKa K JUCHUIIIINHE ((HpO-
rpamMupoBanue» O0buT n30pan FreePascal. [IporpammupoBanue B Lazarus
(FreePascal) siBisiercst TOrMUeCKUM CIIEICTBUEM M3YUEHHUS S3BIKOB B BICO-
koro ypoBHs (Pascal, Basic), cnocoOCTByeT 3aKperuieHHI0 3HAHUIH OCHOB-
HBIX aJTOPUTMOB U BBIXOJy Ha KAYECTBEHHO HOBBIM BUTOK pa3Butus. [Ipu
3TOM XOYETCsl OTMETHTh, YTO Ha MepBbIX nopax npu uzydennu OOII cry-
ACHTHBI UCIIBITBIBAIOT TPYAHOCTU IIEPEXO0Ja K HOBOI KOHIICIIIINU TTpOorpam-
mupoBaHus. [loHauany TpeOyercs 3a0bITh NPHBBIYHBIC MPEACTABICHHS
0 TIPOrpaMMHUPOBAHUH.

Kaxnmas naGoparopHasi pabora mpeaBapsercss KpaTKOW TEOpHEH,
HEOOXOIMMOI UIsi BBITIOJHEHUs 3a7aHus. bosee moxpoOHO Teopernye-
CKHMI MaTepuas paccCMaTPHBACTCs Ha JICKIUSIX.



JIABOPATOPHBIE PABOTbBI

1. 3HAKOMCTBO C UHTEIPUPOBAHHOM
CPEJIOU LAZARUS
Ilens: 3HAKOMCTBO C WHTETPUPOBAHHOW CpPElOi  pa3pabOTKH
nporpamMMHoro obecnieuenns Lazarus. Co3naHue HOBOI'O IPOEKTA.
Cooepocanue:

KpaTtkas Teopusi.

MeToaunka n nopsaokK BbiNOHEHMSA paboThbl.
MHausmnayanbHble 3agaHus.

CopepxaHue oT4yeTa n ero oopma.

1101

KOHTpOJ'IbeIe BOMPOCHLI 1 3aunTa pa6OTbI.

1. Kpamxkas meopusn
ol & 5] [ @ 0 npocrre Lazarus = o 0

i O npoekre Lazarus

Bepons | O npoexre | Yuacrmkn | Bnarogaprocrin Bepen |0 npoexe || yuacrrakn | Bnarogapriocm
Tuereans: GPL/LGPL. O8parurece x woxoasony koay Lazarus u Free Pescal za
Eree Pascal noApOGHoCTAMA.
: Lazarus - 370 IDE 418 Co332M1 (P3QuISCImE i KOHCOMbHEIX MPHAOKEHUE Pt
nowow koummnATopa Free Pascal. Free Pascal - 370 kommunsTop sseikos
: Pascal u Object Pscal, paborarouuuii nog Windows, Linux, Mac 05 X, Free8SD,
Project w apyrumn OC.
Bepcua #: 1.0.8 1 Lazarus - 370 HEACCTAIOLLT SAEMEHT, KOTOPGIA NO380AMT BaM paspabaTbieaTe
porpatibts 1A Bcex et nnatopa & Delphi
3ra IDE sensercs e RAD, 5  ceb
asaiivep Gopu.
Tak kak npoex Lazarus pacTer, oK HypKARETCA B GOMBLEM KoMUeCTEe
psspaboTKaE.
08 i caifr: hittpy/laz slorg
Jowyticsraus: hitp://viki lezarus reepascal.org
¢ =

THonvzoeamenvcexuti unmepgpetic Lazarus. VIHTerpupoBanHas cpena
paspabotku Lazarus mpeacraBiisier co00ii MHOTOOKOHHYIO CHCTEMY, BUJL
(monp3oBaTeNnbCckuii UHTEP(dENC) KOTOPO MOXKET pas3jinyaThCs B 3aBH-
cuMocTH oT HacTpoek. [locne 3arpys3ku mHTepdeiic Lazarus npencras-
neH Ha puc.1.1.

K ocHOBHBEIM OKHaM cpefpl TporpamMmupoBanus Lazarus oTHOCATCS:

rraBHOE OKHO;

OKHO MHcnekTopa 06beKTOB;

OKHO Dopmbl, unu KoHcTpykTopa dopmsl;
OKHO Pepaktopa kofa;

okHo Coo0bLeHui.

O1 155 Fo0) D) =




8 Lazarus IDE v1.08 - projectl =B8] %

®iin Mposka Monce Bua Koa Mpoecr 3anycc Maxer Cepamc Owio  Cripacka
20|8-Ba|% Standard | Additional | Common Controls | Dialogs | Data Controls | System | Misc | Data Access [ synkdit [ LezControls [RTTL [1ro | chart [ squab]
pEploecEl) FRE~EmF@E o BE=-0EE0EE
Vcniextop obmextos 5] | Penaxrop norosoro xoas =@ = |
[ e B3, Unitt | Unit2 [ “Unit3 | “Unité | “Units | controlin |
1| unit UnitS:
.| {smode obifpc){(§H+}
Cooiicrsa | Cobmmun | Uzbpentoe | Orpanuuenun 5| interface
|ActiveControl | Classes, SysUtils, FileUtil, Forms, Controls, Graphics, Dialogs:
Align | alNone | .
AllowDropFiles | False | 10| type
ESskTmseE et e TForw3 = class(TForm)
\AlphaBlend | False |a
f = private
jEablen ol 255 | { private declaratiens }
Anchors [akTop,akleit] | L[ punlic
utascrol | Fabse \ 15 ( pubiic declarations 1 [ g roms BRI
AutoSize | False B end;
BiDiMode | bdlefiToRight
| .| var
» |Bordericons | bisystemMenu biMinimizs biMasimize] ’ R ——
BorderStyle | bsSizeable oo
Borderidth |0 .| implementation
Caption Form3 .
» |ChildSizing | (TControlChildSizing) +| (SR *.1fm}
|Col IDefault .
| Constraints | (TSizeConstrsints) o
|Cursor ciDefault
| Defaultionitor dméctiveForm
DockSite False
Drogkind | dkDrag
|DragMode | dmManual bl [ [T ’
11 Vsuiern BCT  unitSpas
e —— = - > r— i
e — - — E =

Puc. 1.1. OcHOBHBIE OKHA Cpeibl TporpaMMupoBanus Lazarus

I'maBHOe 0kHO Lazarus Conep>KuT:
1. rnmaBHOe MeHIo;
2. NaHernu MHCTPYMEHTOB;
3. nanuTpy KOMMOHEHTOB.

Inasnoe menio conepKuT OOMIMPHBIM HaOOp KOMaHI Ui JOCTyIa

K dyHkuusam Lazarus.
158 Lazans IDE V108 - prject]. ol

Oaiin Mpaska Monck Bua Koa Mpoekr 3anyck Maker Cepanc Oxvo  Cnpaexa

02| -E0 % | S Adsiona | Coran Conrs | Difogs] Dta Contls [ system [ Msc | Dt Acces [ sy Lacontas [RTT [Pro [ chort [ satah]

88 laceef) FRExmE®E 0 HE =[] B&

Puc. 1.2. 'maBHOe MeHIO cpefibl TporpaMMupoBanust Lazarus

Ilanenu UHCMPYMermoe HaxXOoOATCd I10J IJIaBHBIM MCHIO B JICBOM
YaCTHU TJIaBHOI'O OKHa W COACPIKAT KHOIIKH 6I)ICTp0I‘0 J0CTYIIa K Haunbo-
JICC 4aCThIM KOMaHJaM I''TaBHOI'O MCHIO.



THanumpa xomnonenmos HaxXOAUTCS MOJ TIaBHBIM MEHIO B MPaBOii
YaCTH TJIABHOT'O OKHA U COJIEPYKUT MHOXKECTBO KOMITOHEHTOB, pa3Mellia-
eMBIX B co3JaBaeMblX (Gopmax. Komnonenmul SBISIOTCS CBOETO poja
CTPOUTEIBHBIMU OJIOKAMH, M3 KOTOPBIX KOHCTPYHPYIOTCS (DOPMBI TIPH-
JIOKEHUSI.

OxHo ¢hopmer (in Koncmpyxmopa ¢popms) iepBOHAYATBHO HAXO-
JUTCS B IICHTPE dKpaHa U UMEET 3aroJIoBOK Forml. B HeM BhINONHSETCS
MPOEKTUPOBAHUE (POPMBI, MyTEM pa3MeIleHUsS Ha (opMe Pa3IUIHBIX
KOMITIOHEHTOB.,

) Forml ﬂl&]

Puc. 1.3. Okuo ¢dopmsl (wu Koncmpykmopa ghopmot)

OxHO Pedaxmopa xoda TOCIe 3aIlyCKa CUCTEMbl IPOTPaMMHUpPOBa-
HUSl HaXOAMTCS ToA (Mu ToBepX) okHa @opmul. PenakTop koma mpen-
CTaBIIsieT CO00i OOBIYHBIA TEKCTOBBIH PEAAKTOP, C MOMOIIBIO KOTOPOTO
MOXHO PEIaKTUPOBATh TEKCT MPOrPaMMBI (IUCHUHS).

Okno Hncnekmopa 06vekmog pacnoloKeHO 1oj [aeHviM OKHOM
B JIEBOM 4aCTU 3KpaHa M COCTOUT W3 JIBYX YaCTEW: B BEPXHEW 4acTH OKHA
Hncnexmopa 0b6bexmog pacronaraercs ClilCcOK BCEX CO3aHHBIX 00BEKTOB
(dhopma 1 Bce KOMITOHEHTBI, KOTOpPBIE pacroNoXeHbl Ha GopMe); B HIKHEH
4acTU OTOOpa’KeHBbI CBOMCTBAa M COOBITHSI OOBEKTOB M TeKyIeH (hOpMBI
WM KoMIroHeHTa. Bxkmanka Ceoticmeéa oTpaykaer CBOWCTBA BBIOPaHHOTO
KOMITOHEHTa WM (opMbl, a Bkiagka Cobvimusi — TPOLCAYPhI, KOTOPbIS
JIOJKHBI OBITH BBIITOTHEHBI TPY BO3HUKHOBEHWH YKA3aHHOTO COOBITHSI.

7



r
o ,,mnmmm— [l e
| Unitt [ Unie2 [ *Unit3 [ ~Unid | “UnitS | contrelinc|

1 unit Units5:
{Smode obifpc}{SH+}
5 interface
uses
Classes, SysUtils, FileUtil, Forms, Controls, Graphics, Dialogs:
10 | type
TForw3 = olass (TForm)
private
{ private declarations }
: public
15 { public declarations }
end:
| var
- Form3: TForwm3:
20
implementation
N
{§R *._.1fm}
25 end.
26 1
e =
26: 15 Vsmenen BCT  unitS.pas

Puc. 1.4. OxHO Pedaxkmopa K00a

OcHoBHas GpopMa IpOrpaMMBbl — COJIEPIKHUT JOCTYIT KO BCEM OCTajlb-
HbIM (hopmam mporpammbl. Eciii 3aKpbITh MOJYMHEHHOE OKHO, TO MPO-
eKT OcTaercsi OTKPHITHIM. Eciu 3akpbITh THaBHYIO (hopMy mporpammsl —

3aKpOCTCA BCC IMPUIIOKCHUC.

Wncnexrop obsextos

=]
=)

5 eosmasmEain]

Orparnuesun

[biSystemMenu, biMinimize, biMaximize]

CeolicTss | Cobeimua | sbpanroe
Action
ActiveControl |
AR
AllowDropFiles | False
AlphaBlend | False

255

& |Anchors [akTop,akLeft]
AutoScroll False
AutoSize False
BiDiMode bdLeftToRight

& |Borderlcons
BorderStyle | bsSizeable
BorderWidth |0
Caption Form3

& |ChildSizing | (TControlChildSizing)
Color [ ciDefautt

& |Constraints | (TSizeConstraints)
Cursor crDefault
DefaultMonitor | dmActiveForm
DockSite False
DragKind dkDrag
DragMode dmMManual

I

Puc. 1.5. OxHO Uncnekmopa 06vekmos

8



I'maBHOE MEHIO IpPOrpaMMbl — UMEET JPEBOBUAHYIO CTPYKTYpPY U
COJEPKUT JOCTYII KO BCEM JJIEMEHTaM IporpaMmbl or «®daili» 10
«CrpaBkay.

Coobuesi L @

Puc. 1.6. OxkHO OIIMOOK U IIOICKA30K

VrpaBieHue MPOSKTOM: Ha3HAYCHHE KHOIOK YIPaBJICHUE MPOCK-
ToM (puc.1.7).

Lazarus IDE v1.0.8 - projectl

Dain Opaeska TMowcke Bug K

EEES-EH =B

BEP I @ =& &l

Puc. 1.7. OcHOBHBIE KHONKH yNpaBIEHUs IPOEKTOM

BepxHuii psa: ciaeBa — HalpaBo:
1. Co3aaTb MoAaynb — CO34aeT HOBbIN MOAYSb (hopmy.

2. OTKpbITb — OTKpbIBAET MPOEKT, MOAYNb MM nobon gpyron
dann (noHuMaeMmsbli cpenon Lazarus).

3. CoxpaHuTb — coXpaHseT TeKkylun mMoayrfb Ha AUCK, nepen
nepBbIM COXpaHEHMEM — 3aMpoCUT UMS N Nanky, Kyda coxpa-
HUTb cbarn. Ecnn Tekywmin dan Obin coxpaHeH u He peaak-
TMpOBarcs, TO KHOMKa ceporo LBeTa.

4. CoxpaHutb Bce — CoxpaHdeT Bce MoAynu MpoekTa, ecrnv
MOAYNb HN pa3dy He COXPaHANCS — NPeasIoKUT ykasaTb UMSA 1
nanky ans gannos.

5. Cos3patb chopmMy — cosgaeT HoByw ¢bopmy nporpaMmmbl U
NpUKpPennsaeT ee K NPOEKTY.

6. Mepeknountb chopmy/Moaynb — OCYLLECTBMSET nepexon

MeXay OKHOM (bOopMbl M OKHOM Moayns. MoxHo nepekso-
yaTbCs C MOMOLLbIO KnaBuwim <F12>.

9



IIpumeyanus:

— Cpeda Lazarus nmoxo roHUMaem pycckue 6ykebl 6 ume-
Hax MoOyrneu (3mo cesi3aHO C CUHMakcucoMm s3bika Free Pascal).

— o ymonyaHuto npu co30aHuu HOB020 MPoeKma K Hemy rnpucoedu-
HeHa riycmasi ¢hopma. [Npoekm moxem coldepkamb HECKOSIbKO (hopM,
8 MOM 4Yucrie U HU 0OHOU (KOHCOJSIbHOE MpurioxeHue, cepsuc, 6ub-
niuomeka u m.d.). lNepsasi ghopma. co3daHHas 8 rMpoekme, Ha3blgaem-
cs enaesHol.OcmarbHble MoO4YUHeHHbIe. [lpu 3akpbimuu 2raeHol
gboPMbI 3aKpPbIBAEMCSI BECH MPOEKM.

— He ece modyrnu codepxam ¢hopmy ripoekma. MHoaue mModynu He
umerom 8u3syasibHo20 rpedcmasnieHuss, Harpumep MoOysb Mame-
mamuku Math.

1.

HuxHui psij KHOIIOK cJieBa — HANpaBo:

MokasaTb Moaynu — 0T06pa>|<aeT CMnNCOK BCeX Mop,yne|7| npo-
€KTa U MNMOo3BOJIAET NEepPeKrItoyYnTCA Ha noGON 13 HUX;

MNoka3aTb popMbl — OTOGpaxaeT CnMcok Bcex hopm npoekTa
1 NO3BONSAET NEepPekKnYnTCA Ha niobyto 13 opm.

3anyck npoekrta — ocyuiectBnseT cbopKy npoekrta u ero 3a-
nyck

B BMOE UCMonHsgemoro danna nog otnagymkoMm, T. €. XXU3HbH
npoekTa ynpasnseT cpeda nporpammunpoBaHug Lazarus. (Ecniv
KHOMKa cepasd — NPOEKT 3anyLleH N HaXOAUTCA B CNUCKE 3arny-
LWeHHbIX nporpamm Windows).

Maysa — pa6oTy 3anyLleHHOro NpoekTa MOXXHO NPUOCTAHOBUTL
— NOCTaBUTb Ha «nay3y».

OcTaHOB — npuUHyAUTENbHAs OCTaHOBKA MpoOeKTa, MOXHO
OCTaHOBUTb MPOEKT coveTaHmeMm knasuw <Ctrl + F2>,

Lar co Bxogom — oTtnaaka NnpoeKTa nowlarosas ¢ 3axogom BO
BCe rnpouenypbl 1 nocrnegoBaTesribHadA oTrnaaka 3Tux npoueanyp.

LlLar B 06xoa — nowaroBas oTnagka npoekta 6e3 oTnagku
Bbi3blBaeMbIX Mpoueayp W YHKUMIA, Kaxkaas Bbi3blBaemast
npoLeaypa BbINOMHAETCA 3a OAUH Lar OTNaaKu.

IIpumeuyanmue:

— MoxHO 3anTn Kak B npoueaypbl CBOEro npoekra, Tak u 6mbnuo-
TeYHble (pyHKuuKn Lazarus, HO B cucteMHble npoueaypbl Windows
(AP1 Windows) nonactb He Nosly4mTcs.

10



3axnadku KomMnonenmos — cojepxaT HaOOpbl PAa3IMUYHBIX KOMIIO-
HEHTOB CIPYIIIMPOBAHHBIE 110 Pa3JIMYHBIM NIpU3HaKaM. B npumepax uc-
MOJIb30BaThCI KOMIIOHEHTHI U3 BKIIANOK «Standard» u «Additionaly.

Komnonenmur — TOTOBBIC HACTpaWBaeMbIe OJIOKH TPOrpaMM, KOTOPbIS
MOXXKHO YCTaHaBNHMBaTh Ha (HOpMy W MOAKIIOYATH K MomynsM. s ycra-
HOBKM KOMITOHEHTa Ha (hopMy, HEOOXOIMMO OJIMH Pa3 «KIMKHYTH» Ha HEM
B TIAHEIM KOMITOHEHTOB, 3aT€M BTOPOH pa3 Ha (opMe — B TOM MecCTe, TIe
HEOOXOAMMO €r0 PasMECTHTh. Y CTAHOBIICHHBIC KOMIIOHEHTHI MOYKHO BBIOH-
paTh «KIMKHYBY I10 HEMY IUIH ¢ [IOMOILBIO PAMKU BBIIEICHU.

IIpumeuyanmue:

— BbibpaHHble KOMIMOHEHMbI UMEOM 10 KpasiM YepHbIe MpsiMoyeorib-
Hble MapKepbl, 38 KOMOopbIe MOXHO repemewams 06LeKm o ghopme
U U3MEeHsIMb €20 pasmepbl. HeKomopbie KOMIOHEHMbI MOXHO MOJTbKO
nepemewams.

— Ceoticmea, Kak u muribl 0aHHbIX, Mo2ym bbimb: UesbIMU, eeuie-
CMBEHHbIMU, CMPOKO8bIMU, Jio2u4ecKUMU,MHOXXecmeamu unu
Cr1oXHbIMU. Cobbimusi y KOMIOHEHMO8 CO030armcs MyCcmbIMU.

Uncnexmop 06wexmos — popma mo3BoJIsIONIast HACTPOUTh CBOMCTBA
KaXZI0oro KOMIIOHCHTa HWHAUBUYaJIbHO. I/IHCHGKTOP 06’beKTOB HUMeEET
HECKOJIbKO 3aKJIaJIOK.

3axnaoxa «Csoticmeoy oroOpakaeT OOJBIIMHCTBO CBONCTB 00BEK-
Ta, XOTA 1 He Bce. CBOMCTBO 00BbEKTA 3TO MMS U 3HaYeHHeE. JIEBBIH CTOMI-
Oe1; — UM CBOWCTBA, TIPaBBIA — 3HAUCHUE.

3axnaoka «Cobvimusy — TO3BOISIET TMOCMOTPETh CIHCOK OOJb-
IIMHCTBA COOBITHH, HA KOTOPBIE MOXKET PEarupoBaTh KOMIIOHEHT, a TaK-
K€ Iponeaypsl NprUBA3aHHLIC K KaXXIOMY U3 CO6I)ITI/II>1.

®@opma npoepammul — HopMa Ha KOTOPOH pa3pabaThiBaeTCsS MHTEP-
(1)61710 ImporpaMMsbl C IOMOIIBIO KOMITOHCHTOB.

Mooynv npoepammvl — OKHO B KOTOPOM COJIEPIKUTCSI UCXOHBINA KOJI
Ha si3bike Object Pascal.

OxHO 0wu60K — OKHO B KOTOPOM OTOOpPa)KalOTCS BCE OIIMOKH U
MOJICKA3KH MpU COOPKE MPOCKTA.

IIpumeuanue:

— Cpepa nporpammupoBaHua Lazarus aBToMaTtM4eCckM BHOCUT U3-
MeHeHus

B KOA nporpammbl Npu o6GaBneHnM KOMMNOHEHT Ha hopMy M co3aa-
HUM o0bpaboTumkoB cobbiTuiA. lMporpamMmmMucT co3gaBasi Terno npo-
rpamMmmbl BHOCUT CBON U3MEHEHUSI B KOA.

Omubku MOTYT OBITH:

1. CMHTaKCU4YeCKMe — Koraa UCXoOHbI TEKCT HE MOHMMAaEeT cpe-
Aa nporpammupoBaHua Lazarus.
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2. Nlornyeckne — Korga kog C TOYKM 3PEHUSI Cpefdbl NporpaMmMu-
POBaHUS HanucaH BEPHO, HO Mporpamma BbIMOSHAET He Te
AENCTBUS, KOTOPbIE OXXMAAET NoNb3oBaTeNb OT NPOrpamMmbl.

[epBbIii THIT OIIMOOK MOXKET OTCIEAUTh Cpe/ia MPOrPaMMHUPOBAHUS
Y MPOTrpaMMHUCT, BTOPOM THII — TOJIBKO MPOTrPaMMHCT.

[IpoexT pexoMeHIyeTcsl COXpaHATh B HHIUBUAYAIbHYIO TNamKy,
(pOeKT — rpymma cBsA3aHHBIX (aiiioB).

Jig KakJoro TNpoeKTa pPEeKOMEHAYeTCs CO3/1aBaTh CIETYIOUIYI0
CTpyKTypy: JJ1sl OCTyNa K MPOEKTY 10 CETH Pa3MECTUM B Marke o0Iue
nokymeHTel  (Moit  xommbioTep/  OOmIMe TOKyMEHTHI), cozfa-
MM Nanky ¢ HomepoM rpynmsl (Hanpumep «TC-6-0-111»), nanee da-
munus (Hanpumep «VBaHOB»), manee «1» ans mepBoi J1abOpaTOPHOI,
JUTSI BTOPOU «2» U T. II.

2. Memoouka u nopsaoox évlnoIHeHUs padonol

OCHOBHBIM HMHCTPYMEHTOM, KOTOPBIM IMOJb3yeTCSd MPOrpaMMHUCT
B Tpoliecce pa3paboTku MpuiioxkeHus, siBiusercs [larumpa Komnonenm
(puc.1. 8)

dmona\ Comman Cons| Dlalogs DataCors | Sysem | Misc DataAccess;SynEdlt Laz(ontm\s ATl I I IChrt QLdbI

® FPRExREDE 052 (HE0ER

Puc. 1.8. llarnumpa Komnonenm

Hanumpa Komnonenm, o3BoJsieT BEIOPAaTh HYXKHBIE OOBEKTHI JUIS
pasmeneHus ux Ha Husavinepe @opm. JIns ucnons3oBanus llarumpoi
Komnonernm npocTo nepBblii pa3 MICTKHUTE MBIIIKONH HA OJUH U3 00BEK-
TOB W MOTOM BTOpOM pa3 — Ha /Juzatinepe @opm. BuiOpaHHBI 00BEKT
MOSIBUTCS Ha TPOCKTUPYEMOM OKHE, U UM MOXXHO MaHHUIIYJINPOBATh
C TMOMOIILIO MBIIIIH.

Hanumpa Komnonenm WCIONB3yeT MOCTPAHUYHYIO TPYHIHPOBKY
o0bekToB. Buuzy Ilamutpel HaxomutTcs Habop 3aknanok — Standard,
Additional, Dialogs v T.1. Ecli MENKHYTh MBIIIBIO HA OJHY U3 3aKia-
JIOK, TO MOXKHO TIepedTH Ha clenyouryto crpanuny /laiumpsr Komno-
Henm. IIpuHINTT pa30MBKY Ha CTPAHUIIBI IMPOKO MPUMEHSIETCS B cpelie
nporpaMMupoBanus Lazarus, ¥ ero JJErko MOXHO HCIIOJIb30BAaTh B CBOCH
MporpaMme.

[pennonoxum, nomeriaere komrnoHeHT TEdit Ha (HopMy; MOXKHO
JBUTaTh €0 C MECTa Ha MecTO. Takke MOXHO HCIIONb30BaTh I'PaHMUILY,
MPOPUCOBAHHYIO BOKPYT 0OBEKTa, /Il H3MEHEHHS ero pa3mepoB. bomb-
IIMHCTBOM APYTHX KOMIIOHEHT MOXKHO MaHHWITYJIMpOBaTh TeM ke o0pa-
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3oM. OnHaKO, HEBUAUMBIE BO BpPEMsl BBIIIOJIHEHHS MPOTrPaMMBbl KOMIIO-
HeHTHl (THna 7Menu wnu TDataBase) He MEHSIIOT CBOEH (HOPMBI.

Kaxaplii KOMITOHEHT SIBIISIETCS HACTOSIIMM OOBEKTOM, U MOXKHO
MEHATH €r0 BHJI U MOBEJEHUE C TOMOLIbI0 Hucnexmopa Obvbexmos, Ko-
TOPBIH COCTOMT U3 IBYX CTPaHUII, K&KAYIO U3 KOTOPHIX MOKHO UCIIOJb-
30BaTh ISl ONPE/ICIEHUS MMOBEICHHS JAHHOTO KOMITOHGHTA.

[epBasi cTpaHuIa — 3TO CIIUCOK CBOWCTB, BTOpas — CIMCOK COOBI-
Tuii. Ecnu HY)XHO M3MEHUTH YTO-HHOY/b, CBSA3aHHOE C ONpPEACICHHBIM
KOMITOHEHTOM, TO 3TO OOBIYHO jenaercs 3To B Mucnexmope O0vexmos.
K npumepy, MOXHO U3MEHHUTH UMS U pa3Mep kommnoHeHTa Tlabel, n3me-
Hsis cBoiictBa Caption, Left, Top, Height, u Width.

MOXHO HCIIONB30BaTh 3aKIaJKu BHU3Y Hucnexmopa Ob6vexmog
JUTSL TIEpEKITFOUeHHS MKy CTPaHHLIAMH CBOMCTB M coObITHH. CTpaHuna
COOBITHI cBs3aHA ¢ Pedaxmopom; ecau ABaXKIbl MICIKHYTh MBIIIKOH Ha
MPaBYI0 CTOPOHY KaKOTO-HUOY/Ib MYHKTA, TO COOTBETCTBYIOIIUI JaHHO-
My COOBITHIO KOJI aBTOMAaTHYeCKH 3amuinercsi B Pedaxmop, cam Pedak-
Mmop HEMEIJICHHO TONy4uT (OKyc, U cpa3y K€ UMeeTe BO3MOKHOCTH
J00aBUTH KOJI 00pabOoTYMKa TAHHOTO COOBITHSI.

3amaua 2.1.

1. M3menuTh 3aronoBok okHa (opmbel ¢ Forml Ha «[lepBas mpo-
rpaMMay, UCTIONB3Ysl cBoicTBO Caption.

2. Uzmennts uBeT GopMmsel Ha clAqua, ncnonb3yst cBoiictBo Color.

3. Pasmectuth B 11eHTpe (hopMbI KOMITOHEHTY Label. 3anaTh: HAAUCh
Merkn — «CBETO®OPy, niBer MmeTkn — cepblid. Mi3MeHnTh cBoiicTBO Font:
mpudt — Times New Roman, Hauepranue — >KupHbIid, pazmep — 14.

4. Pacnionoxuth Ha dopMme KomroHeHThl Panell, Panel2, Panel3,
JUISl KOTOPBIX MOOYEPEAHO 3a1aTh CBOMCTBO Caption MyCThIM.

5. Pacnonoxuth Ha ¢opMe Tpu KOMaHIHbIE KHONKH Buttonl,
Button2, Button3. 3agaTs Haamucu Ha 3TUX kHomkax «KpacHsrity, «Ken-
ThIIY, «3eNeHsblity. B pe3ynbraTe HOMDKHA MOMYyYUTHCs (hopMa, COrIACHO
pHUCYHKA.




6. 3agath coObITHE Ui TIEPBOM KOMaHHOW KHONKK Buttonl. Jlns
3TOr0 HEOOXOJMMO BBIICIUTH JAHHBIH KOMIIOHEHT W TeperTH B MH-
cnexkmope Obvexmos Ha ctpanuily Cobvimusi. 3aTeM Ha MPOTUB COOBI-
tust OnClick aBaX<apl MIENKHYTH JIeBOW KHONKOW MbIu. [locie BeiOopa
COOBITHS AaBTOMATHYECKH OTKPHIBACTCS OKHO KOJIa TIPOTPaMMBI.

7. Ilpu Ha>kaTUM Ha KOMaHJIHYIO KHOIKY Buttonl ¢ Hangnuckio «Kpac-
HBII 1[BET KOMITOHEHTBI Panell Oyner MEHsIThCsl Ha KPACHBIi, a IIBET KOM-
noHeHT Panel2 v Panel3 Oynet MeHSThCs Ha Oeblid. 3amucarh B IIPOLEaype
CJIEYIOLLYIO TIOCIEI0BAaTENbHOCTD IEHCTBUI:

Procedure TForm1.Button1Click (Sender:TObject);

Begin

Panell.Color:=clRed;

Panel2.Color:=clWhite;

Panel3.Color:=clWhite;

End;

8. Co3math COOBITHE U PEAKIIMIO HA COOBITHE JJIsl KOMAHIHOM KHOITKH
Button2: uBer komrioHeHThl Panel2 Oyner MEHSTHCS Ha JKENThIMA, a I[BET
KoMnoHeHT Panell n Panel3 Gyner mensiTbes Ha Oenblid. Eciii BBI He 3Hae-
Te, KaK 3amnMcaTh Ha3BaHHUE IBETa, TIOCMOTPUTE BO3MOXKHBIE IIBETA CBOMCTBA
Color B Uncnexmope Obvexmos.

9. Co3nath COOBITHE M PEAKIIHIO Ha COOBITHE Il KOMAHHON KHOITKH
Button3: user xommnoHeHThl Panel3 OyleT MEHAThCS Ha 3€JICHBIM, a IBET
KoMIoHeHT Panell u Panel2 Oynetr MeHAThCS Ha OEITBIi.

10. Ha aucke D: co3maTh mamky ¢ HOMEPOM Tpymmbl (B CKOOKax
yKa3aTb HOMep MOArpyNIbl). B mamnke ¢ HoMepoM rpymmsl co3IaTh Har-
Ky ¢ umeHeM [lepsas npoepamma. CoXpaHUTh CBOIO IPOrpaMMy B Tarke
Ilepeas npocpamma.

11. JloGaBuTh MOSABIEHNE Ha KOMIIOHEHTE Panell npu HaxaThy Ha
KOMaHJHYIO KHOTIKY Buttonl napopmammn «CTOUTE» GensiM mBeToM,
XKHUPHBIM IpudTOM, pasmep mpudta — 12. g 3T0r0 HEOOXOJUMO
B UMEIOLIYIOCS MPOLeNypy A00aBUTh CIEAYIOIINE ACHCTBHS:

Procedure TForm1.Button1Click (Sender:TObject);

Begin

Panell.Color:=cIRed;

Panel2.Color:=clWhite;

Panel3.Color:=clWhite;

Panell.Caption:='"CTOUTE'; {3ananuc Ha naHeIu HaJITUCH |

Panell.Font.Color:=clWhite; {3amanue nsera mpudTa}

Panell.Font.Size:=12; {3amanue pa3mepa mpudra}

Panell.Font.Style:=[fsBold]; {3amanue Hauepranus mpudTta}

End;
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12. Jlob6aBuTh mosiBicHWE Ha KOMITOHEHTe Panel2 mpu Ha)XxaTuW Ha
KOMaHJHYIO KHONKY Button2 wunpopmannu «BHUMAHUE» 6ensim
LBETOM, XKHPHBIM MPUPTOM, pazmep mpudTa — 12.

13. JlobaBuTh mosiBlicHHE Ha KOMITOHEHTe Panel3 mpu Ha)XxaTuu Ha
KOMaHJHYIO KHONKY Button3 unpopmanun «MAUTE» GensiM mBeroM,
XHUPHBIM MpUPTOM, pazmep mpudta — 12.

14. CoxpaHUTh U3MEHEHHUS B MpOrpaMMe M 3alyCTUTh €€ Ha HC-
MOJIHEHHE.

15. Ha gopme nobGaBuTh KOMaHIHYIO KHONKY Button4. 3anate ajis
Hee HaAmuch «ABTop». [Ipy HakaTHM HA KHOMKY JIOJKHO BBIBOJMTCS
cooOmieHre 00 aBTOpe mporpammbl. i peanu3aiiuu T1aHHOTO 3a/IaHus
3a7aTh JJISl Hee PEaKInio Ha COOBITHE:

Procedure TForm1.Button4Click(Sender:TObject);

begin

ShowMessage('TIporpamma pa3padorana Misanoseim C.');

end;

3. Hnoueuoyanvhole 3a0aHus

Kasxip1ii CTYIGHT BBIMOJNHSET 3aaHusl 110 BapuaHTy. No BapraHTa =
Ne crynenta B XypHaine 1abopaTopHBIX padoT.

3ananmue 3.1. [Tomecture Ha Dopmy 3neMeHT ynpasienus Tbutton.
[Ipu HaxxaTHM Ha 3Ty KHOMNKY JTODKCH MPOU3BOAUTCS:

Bapuant YcaoBue 3agaun

1. Pacuer pynkumm Bo3BeneHUs B KBaJpaT CyMMBI IBYX IIENbIX
qrCel.

2. Pacuer ¢yHKIMM BO3BEACHUS B KBaJApaT pa3HOCTH JIBYX Lie-
JIBIX YHCEIL.

3. Pacuer pyHkumm Bo3BeneHNs B KBaApaT MPOU3BEICHHS IBYX
HEITBIX YHMCEL.

4. Pacuer ¢yHKIMM BO3BEACHUS B KBaApaT YacCTHOTO JIBYX Lie-
JIBIX YHCEIL.

5 Pacuer hyHKITMM BO3BEIcHHSI B KYO 11€10T'0 YKCIIA.

6. Pacuer dhyHKIMH BO3BEIeHHS B KYO CYMMBI IBYX IIEJbIX YHCEIL.

7 Pacuer ¢pynkuum Bo3BeneHHs B KyO pasHOCTU IBYX LIENBIX
qrCel.

8. Pacuer ¢yHkuum BO3BeAcHUS B KyO MpPOHM3BENCHHS IBYX
LEITBIX YHMCEL.

9. Pacuer ¢pyHkuum Bo3BeneHHS B KyO YacTHOIO JIBYX LIENBIX
qrcel.
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10. Pacuer QyHKIMM BBIYMCIEHHUS CYMMBI JIBYX BEIIECTBEHHBIX
qHCcen.

11. Pacuer QyHKIMM BBIYMCICHHS PAa3HOCTH JBYX BEIlECTBEH-
HBIX YHCEIL.

12. Pacuer ¢yHKUMU BBIYMCIICHHS TPOW3BEACHUS JBYX Bellle-
CTBEHHBIX YHCEN.

13. Pacuer QyHKIMH BBIYMCICHHS YacCTHOTO JIBYX BEIECTBEH-
HBIX YHCEIL.

14. Pacuer ¢pynkium Bo3BeqeHUs B KBaAPAT CyMMBI JIBYX Bellle-
CTBEHHBIX YHCE.

15. Pacuer pyHkumMu Bo3BeneHUs B KBaApaT Pa3HOCTH JBYX Be-
IIECTBEHHBIX YHCEIL.

16. Pacuer pyHkumm Bo3BeneHNs B KBaApaT MPOU3BEICHHS IBYX
BEIIECTBEHHBIX YHCEIL.

17. JlaHbl Tpu 4KcCIIa, IPOBEPUTH KOTOPOE U3 HUX KPATHO TPEM U
BBIBECTH 00 3TOM cOOOIIEHHE.

18. [TpoBepka 11emoro yucia Ha YeTHOCTH IO MIETYKY Ha KHOIKE
C CUMBOJIOM «pPe3yJbTaTy.

19. Beruucnenue gaxropuana N! o 3agaHHOMY HaTypajibHOMY
yucay N.

20. Brruncnenve cymmsl niepBbix N HaTypaibHbIX yucen. Cym-
Ma JIOJKHA BBIBOJUTCA IO IIETYKY Ha KHOIKE C CHMBOJIOM
«CyMMay.

Tpumep unousudyarbHo2o 3a0anus

YciaoBue 3agaun Wnrepdeiic
Co30amb  npocmeiiwiull  nOIL308a- BT A

o

menbckull  unmepgetic, 0 npo- B |

2pammbl crodicenus 06yx uucen (a + | | ¢

b = ¢, codepaxcawuii obwvexmol —

B b= 256 |
utton, TextBox - ona eésooa 3naue- .

HUll nepemenuvx a u b u evisooa PesynbTart;

3uauenus ¢, Label - ona nosacusaro-

WUX Haonucei. 261

4. Cooepicanue omuema u ezo popma

OT4er AOKEH UMETh (GOpMY COMIAaCHO O(OPMIICHHIO POCTOTO
pedepara. Turynapnblii nuct pomkeH BkimodaTh ([Ipunoxenue b):
Ha3BaHKE MUCLUUIUIMHBI, Ha3BaHHE JabopaTopHOH paboThl, haMUIHIO U
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HWHUIIUAJIBI CAaroniero CTyA€HTa, HOMCpP I'pYyIIIIbI, q)aMI/IHI/IIO 1 MHUIIUaJIbl
MPUHUMAIOIIET0 TIPEoaaBaTes.
OcHOBHas 4acTh J1a00pPaTOPHOU pabOTHI JOKHA COACPKATh:
— Bnok-cxemy anropytMma 3agadu;
— NUCTUHI pa3paboTaHHOro NPOrPaMMHOIO MPUNOXKEHUS;
— CKPWHLLIOTbI NPOrPaMMHOr0 NPUoXeHus;
— OTBEThl HAa BOMPOCHI, NPeaSIOKeHHbIE B KaXXAOM BapuaHTe;

— BbIBOAbI MO NpoaenaHHol paboTe.

3amanue JO0MHKHO OBITH BBIIIOJIHEHO B COOTBETCTBHH C MpUMEpPaMH
3aJa4 NPUBEICHHBIMHU B JIabopaTopHOH padoTe.

5. Konmponwsnsie eonpocwt u 3auiuma padomot

KoHnTpoabHbIe BONPOCHI
. 'maBHbIe cocTaBHBIE YacTH cpepl mporpammuposanus LAZARUS.
. KaxoBbI OCHOBHBIE 371€MEHTHI MAJUTPBl KOMIIOHEHT ?
. Kak mpounsBoautcst BBIpaBHUBaHHE OOBEKTOB ?
. Kak mpousBogutcst u3MeHeHre pa3MepoB 0OBEKTOB ?
. Kax coznaercs HoBbI TTpoekT ?
. Haznauenwue nncnexTopa 00beKToB ?

AN DN AW~

3amuTa padoThl
3amuTa paOboThI 3aKIIIOYACTCS:

— B O3HAKOMIIEHMWN C TEOPETUYECKOMN YacTblo, NpuBeaeHHoN B nabo-
paTopHoi paboTe, U OPOPMIIEHMN OTYETa B COOTBETCTBUM C MOA-
nyHkTom «CoaepkaHue otyeTa 1 ero oopmay;

— B OTBETaX Ha KOHTPOIbHbIE BOMPOCHI No nabopaTopHoi paboTe;

— B OTBETax Ha [OOMoSHUTENbHbIE BOMPOCHI MO NabopaTtopHol paboTe
1 gucumnnmHe « O6bEKTHO-OPUEHTUPOBAHHOE NPOrPaMMUPOBaHME.
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2. PEAJIM3ALMSA B IDE LAZARUS
MNPOCTEMIIUX AJITOPUTMOB
Ilens: HayuuTcs ynpaBisTh MPOEKTOM B cpene Lazarus, a Taxoke
N00aBIATh U YAAIATH (POPMBI H MOAYJIH B IIPOEKT.
Cooeporcanue:

KpaTkaga Teopus.

MeToamka n nopsgok BbINOHEHMSA paboThbl.
WHanBmayaneHble 3agaHus.

CopepxaHue oT4eTa 1 ero oopma.

1111

KOHTpOJ'IbeIe BOMPOCLI 1 3aLiuTa paGOTbI.

1. Kpamxaa meopus

CrpykTypa npoexrta Lazarus
JIro6oii mpoekt B Lazarus — 3T0 COBOKYITHOCTh (paiiyioB, U3 KOTOPBIX
co3JaeTcsl eAMHBIA HCTIONHSIEeMBbIH (aiin. B mpocreiimemM ciydae ciucok
(haiiioB MIpOEKTa UMEET BHI:

— (hann onncaHusa npoekta (.Ipi);
— hann npoekta (.1pr);

— hann pecypcos (.Irs);

— moaynb popmbl (.Ifm);

— MporpamMMHbIA MoAyrb (.pas).

[Nocne KOMIHUISAIMK TPOrpaMMBbl B3 BCeX (ailyioB MPOEKTa CO3/1aeT-
sl €IMHBIA HCTONHsIeMBIH (aii, ums 3Toro (paiina Bcerga coBmagaeT
C UMEHEM TPOCKTA.

ITporpamMMHBIi1 MOAYJIB, UM IPOCTO MOAYJIb, — 3TO OTAEIBHO KOM-
nuIMpyeMasi MporpaMMHasl €IMHHUIA, KOTOpas MpeicTaBiseT coOoi

H360p THUIIOB JJaHHBIX, KOHCTAHT, [IEPEMEHHBIX, HNPOLEAYD U (byHKuHI?I.
JIro60ii MOy b UMEET CIENYIONIYIO CTPYKTYPY:

— unit ...; // 3aronoBok mogyns

— interface // Pa3sgen onucaHun

— implementation // Pasgen peanusaummn
— end. // KoHeL, mogyns
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3arojao0BoK MOIyYJsl — 3TO 3ape3epBUPOBAHHOE CIOBO UMit, 3a KOTO-
PBIM CIIelyeT UMl MOAYJIS U TOYKA € 3aIsToi. B pasnene onucanui, ko-
TOpPBI OTKPBIBAETCSI CIYKEOHBIM CIIOBOM inferface, ONUCHIBAIOT IIPO-
T'paMMHBIC 3JICMCHTEI — THUIIbI, KJIACChI, TPOUCAYPHI U q)yHKHI/II/I:

— Interface

— uses ..., ..., ...; // Cnncok moaynen
—const ..., ..., ...; // CCOK KOHCTAHT
—var ..., ..., ...; // Cnucok nepemMeHHbIx

— procedure ...; // ma npouenypbl

— function ...; // ima doyHKumm

Paznen implementation conep uUT HPOrpaMMHBINA KOJ, pealH3yro-
MK MexaHu3M pabOThl OMUCAHHBIX MPOTPAMMHBIX JIEMEHTOB (TEKCTHI
npouenyp o6paboTKu cOOBITHH, TpoueAyphl M (DYHKIHH, CO3AaHHBIC
nporpammuctom). [ponenypsl u pyHkimu B Lazarus Takke mocTpOSHbI
10 MOAYJIBHOMY IIPUHIINITY.

Hapsiny ¢ BusyanbHbIME IPWIOKEHUSIMH, Lazarus no3Bossier pas-
pa6aTbIBaTI) u 06])I‘IH])IC KOHCOJIBHBIC ITPUJIOKCHHU A, KOTOPBIC TAKKE MO-
ryT ObIThb co3iaHbl B obomouke Free Pascal u B TekcToBoM pemakTo-
pe Geany.

Paccmotpum monpoOHO CTPYKTYPY KOHCOIBHOTO nMpHiioxkeHus. OHa
HUMEET CIICAYIOMINM BUI:

— program ...; // 3aronoBok nporpamMmel

— uses ..., ..., ...; // Cnucok mogynen
—const ..., ..., ...; // CNNCOK KOHCTaAHT
— type ..., ..., ...; // Cnncok tunos
—var ..., ..., ...; // Cnucok nepemMeHHbIx

— procedure ...; // ma npouenypbl
— function ...; // Ima doyHKumm

— Begin

— .../l Teno nporpammbl

—end.
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3arojoBOK MpOrpaMMBbl COCTOMT M3 CIIy’KEOHOrO CJIOBa program,
WMEHHU TPOrpaMMbl, 00pa30BaHHOIO 110 MPaBUJIaM HCIIONb30BAHUS HIICH-
TU(UKATOPOB, U TOUKHU C 3aIATOH.

IIpennoxenue uses ..., ..., ..., NPEAHA3HAYEHO JUIS IIOJKIIOUYEHUS
Monyneld. B mopynsx HaxomsaTcs GpyHKIMHM W Tpoueaypsl sizbika. Jis
WCTIONIb30BaHMs (QYHKIHMHA U MPOLEAYp, HAXOMAMIUXCS B MOAyJe, HE0O-
XOJMMO B TEKCTE MPOrpamMMbl MOJKIIOYUTh UX C TOMOIIBIO MpeIoxKe-
HHSI uses.

B s3pike Free Pascal 70KHBI OBITH OMKMCAaHBI BCE TEPEMEHHBIC, TH-
MBI, KOHCTAHTBI, KOTOpPBIE OYIyT MCIOIB30BATHC MporpamMMoii. B cran-
napTHOM s3bike Pascal mopsgok ciemoBaHus pa3fielioB B Mporpamme
XKeCTKO yctaHoBieH, Bo Free Pascal Takoro ctpororo tpeboBaHUSI Her.
B mporpamMe MoxeT ObITh HECKOJNBKO pa3[eioB OMHCAHHS KOHCTaHT,
MEpEeMEHHBIX H T.JI., HO BCE OHU JIOJKHBI OBITH JI0 TENa MPOrPaMMBI.

Teno mporpamMMbl HaUMHAETCS CO CI0Ba begin, 3aTeM CIEAYIOT OIe-
paTtopsl si3bika Pascal, peanusyromme anropuTM perraeMoi 3a1aqm.

OnepaTops! B si3bIke Pascal otiensrorest Apyr oT Apyra TOYKOM ¢ 3aris-
TOM M MOTYT pacrojaraTbcsi B OIHY CTPOUKY MM HAUMHAThCS C HOBOW CTpO-
KU (B 3TOM CITydae MX TaKkKe HeOOXOIMMO Pa3/elisiTh TOUKOH C 3aIlsITOM ).

HazHaueHue cMMBOJIA « 5 » — OTAEIEHUE OIIEPATOPOB APYT OT Apyra.

Teno nmporpamMmbl 3aKaHYMBACTCS CITY>KEOHBIM clIOBOM end. Hecmotpst
Ha TO, YTO OIEPATOPBI MOI'YT PACIONAraThCsl B CTPOKE KaK YrOJHO, PEKO-
MEHJIYETCsl Pa3MeLIaTh UX 10 OAHOMY B CTPOKE, a B CIIy4ae CIIOXKHBIX OIle-
PaTOpPOB — OT KaXJI0I'0 B HECKOJIBKO CTPOK.

O0bexTHI (pOpMBI U X cBOMicTBA. Ha manutpe KOMIIOHEHTOB pac-
MoJjaralTcsd pas3iuuHble OOBEKTHI I10JB30BAaTENBCKOrO HHTepdeiica.
HauGonee BocTpeOoBaHHBIC O0BEKTHI:

_0k| TButton — KHorka.

[a]  TEdit — Tekctosoe nore.
A Tlabel - MeTka.

JlaHHbIE OOBEKTHI PACHOJIOKEHbl Ha BKIajake Standart Ilanumpul
KOMNOHEHMOS.
Bce 00beKThI XapaKTepu3yloTes:

— cBOWCTBaMM (LBET, NOSIOXKEHNE Ha SKpaHe 1 np.),
— MeTodamu (4eNCTBUS UK 3a4a4um, KOTOPbIE BbINOMHSAET OObEKT)
— cobbITUAMK (Ha Kakoe cobbITME AOMKEH pearnpoBaTb OOBLEKT).
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2. Memoouka u nopsaook vlnojHeHus padomol

3angava 2.1. Tenepp MOXHO MPUCTYIUTHh K BU3YaJIbHOMY MpOrpaM-
MHUPOBaHUIO. Y HAC €CTh OJMH 00BeKT — opma Forml. VI3MeHUM HEKO-
TOpPBIC €0 CBOWMCTBA C MOMOIIBI HHcnekmopa obwvexmos. Ilepeitnem
B OKHO MHcnekmopa 06vexkmog v HalijieM taM cBoiictBo Caption (3azono-
6ok). Ilo yMoIT4aHHIO 3TO CBOWMCTBO MMeeT 3HaueHue Forml. VI3amenum
ero Ha cioBo [IPUMEPI (puc. 2.1). DTO U3MEHEHUE Cpasy ke OTpa3uTCs
Ha opMe — B MoJie 3arojoBKa nosiButcs Haanuce — [IPUMEPI(puc. 2.2).
AHaNOrMYHO MOXKHO M3MEHUTH pa3Mepbl (JOpMBbI, IPHCBOMB HOBBIC 3HA-
yeHus cBorictBaM Height (Beicoma) v Width (Ilupuna), emie mpoiie 3To
crenaTb, M3MEHHMB IOJOKEHHE TPaHUIBl (OPMBI C MOMOMIBIO KHOITKH
MBI, KaK 3TO JACNAETCS CO BCEMH CTaHAAPTHBIMUA OKHAMHU.

Wzmenum erte oHO cBOMCTBO (hopmbl — Position (ITonoxenne Gpopmbl
Ha dKpaHe). 3HaYEeHHsI 3TOr0 CBOMCTBA HE BBOJATCS BPYUHYIO, & BEIOMPAIOT-
cst u3 crcka (puc. 2.3). Ecnu BeiOpath cBoiicTBO poScreenCenter, To Gop-
Ma Bceraa OyeT MOsIBIAThCS B IIEHTPE DKpaHa.

HamoMmHMM, 4TO muIieM mporpamMmy npo kHomky. [Ipuiio Bpems
MOMECTUTH ee Ha Gopmy. Jlist aToro odpatumest k [lanenu Komnonenmos
U HalijieM Tam KoMmroHeHT Tbhutton. UToObI pa3MecTUTh KOMIIOHCHT Ha
(hopMe, HY)KHO CJIENaTh JIBa IIETYKA MBIIIKOW: TIEPBBII — 10 KOMITOHEH-
Ty, BTOpOH — 10 OKHY ¢opMbl. B pesynsrare popma npumer Bun, npea-
CTaBJIEHHBIN Ha puc. 2.4.

Tenepp y Hac nBa oObekta: ¢opma Forml wm xHomka Buttonl.
HanomHuM, 4TO M3MEHEHUs 3HAYEHUW CBOWCTB B OKHE Hucnexkmopa
00beKkmo8 OTHOCATCA K BBIIEICHHOMY 00BekTy. [losTomy BbIIEnuM
00beKT Buttonl u n3meHnum ero 3aroyioBok Caption v pa3mepsl Height,
Width. B 3aronoBke Hanuinem ¢pasy «ll]eixknu mviukoii!y, ycTaHOBUM
mmpuny 135 nukceneit, a BeicoTy — 25 nukcened. CoxpaHUM MPOEKT
(IIpoexm=Coxpanumbo npoexm).
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Puc. 2.1. I3meHenue cBoiicTBa GopMBbI Puc. 2.2. VI3meHeHue 3aronoBka

Caption (opMEI
Puc. 2.3. I3meHeHne CBOMCTBA Puc. 2.4. Pa3meleHne KHOIIKA
¢dopmer Position Ha (opme

Tenepb MOXXKHO 3aIIyCTHTB MPOEKT Ha KOMIWIISALUIO U cOOpKy. Jlist
TOr'0 YTOOBI TIOCMOTPETh, KaK paboTaeT Hallla mporpaMma, ee HeoOX o IH-
MO 3allyCTUTh Ha BbIMONHeHHE. ChenaTe 3TO MOXKHO KOMaHJIOW «3a-
nyck ®3anyck», QpyHKUHOHaNBHOW KiaBuield «F9» miau kHOmMKOH «3a-
nycky B TIAaHETU UHCTPYMEHTOB (puc. 2.5).
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3. MPOTPAMMMPOBAHUE 3AJIAY JIMHEWMHOM
CTPYKTYPbI
I]eny: oCBOUTH HANMCAHUE U OTIAJAKY IPOrpaMM 3aAad JIMHEHHOU
CTPYKTYpPBl B HMHTErPHPOBAHHOM CpeAe pa3padOTKH MPOrpaMMHOIO
obecrieuenus Lazarus.
Cooepocanue:

KpaTkaga Teopus.

MeToamka n nopsaokK BbINOAHEHMSA paboThbl.
WHanBmayaneHble 3agaHus.

CopepxaHue oT4eTa 1 ero oopma.

B e

KOHTpOJ'IbeIe BOMPOCLI 1 3aLiuTa paGOTbI.

1. Kpamkaa meopusn

ANTOopUTM TUHEHHON CTPYKTYPHI — 3TO alTOPUTM, B KOTOPOM OJI0-
KH BBIIIOJIHAIOTCS B YKa3aHHOM IOPSIKE, ITOCIEA0BATENBHO APYT 34 APY-
roM. IIporpamMma JIMHEHHOH CTPYKTYpBI peanu3yer COOTBETCTBYIOLIUI
JINHEUHBIN aJITOPUTM.

Yamie BCEro NMHEWHBIE ANTOPUTMBI MCIOIB3YKOTCSA ISl IIPOrpaMm-
MHUPOBaHUS BBIYHCICHUH 110 hopMyIiam.

2. Memoouka evinoinenus padomot

3amaua 2.1. Pemenue 3a1aun Ha BBIYMCIICHUE 3HAUCHUS (DYHKITHH.

Boruncints 3uauenne Gyskuuu £ =1/((x+1)°+2) + x° -\(x). Peure-
HUe JII000M 3a/a4M HAYMHACTCS C ONMPEAETCHUS BXOMAHBIX W BBIXOIHBIX
MePEeMEHHBIX.

6X00HblE NepeMeHtble: X: integer

8bIX00HbIe nepementble: fireal

Pa3MemaeM KOMITOHEHTBI Ha (bopMe W 3371aeM HX CBOI/ICTBa:
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4. TIPOTPAMMMUWPOBAHHUE 3ATAY
BETBHIHEHCH CTPYKTYPHBI
IJenb: OCBOWTHL HAMTMCAHNE W OTIIAKY TIPOTPAMM 3a/1a4 BETBSAIIIEHCS
CTPYKTYpPBl B HMHTETPUPOBAHHON cpefe pa3pabOTKH MPOrpaMMHOTO
obecneuenus Lazarus.
Cooepocanue:

KpaTkaga Teopus.
MeToamka 1 NopsaoK BbINONHEHUSA paboTbl.

NHovemayanbHble 3agaHus.
CopepkaHue otyeTa 1 ero chopma.
KOHTpOnbHbIEe BONPOCHI 1 3alumTa paboThl.

1111

1. Kpamkaa meopus

Passemenaiowuiica aneopumm — 3T0 alTOPUTM, COAEPKAIIMNA XOTS
OBl OZIHO YCJIOBHE; OH MO3BOJISIET, B 3aBUCHUMOCTH OT YCJIOBHM, BBITIOJN-
HATh KOMaH/Ibl, COZIep Kallliecs B BETBAX aJITOPUTMA.

K pazsemensiowumcs npoepammam NpuBOAAT 3a1aud, B KOTOPHIX,
B 3aBUCHMOCTH OT HEKOTOPOT'0 YCIOBHUS, BEIYMUCIEHUS POU3BOIATCS TEM
WJTU UHBIM ITyTEM.

Ycnoenwiii onepamop — 310 orneparop, KOTOPBINA BBITTOTHSAET KOMaH-
Ny WU TPYNIy KOMaHJ B 3aBUCHUMOCTH OT OIpPEIENIEHHOr'0 YCJIOBHS.
VYClIOBHBIA OIEpaTop CIYKUT JJId BETBJICHHUN B NpPOrpaMMe U HMEET
MOJHYIO M COKpaIleHHYIO (popMy 3alucH.

2. Memoouka u nopsaooK 8blnOJHEHUS PAOOMbL

3agaua 2.1. Pemenue 3a1aun Ha HaXOXACHIE KOPHEW KBaJIPaTHOT'O
ypaBHEHHUSI.

CocraBuTh TPOrpamMMy  HaXOKJCHH [LGI/ICTBI/ITGHLHBIX U KOM-
IIJIEKCHBIX KOPHEH KBAJPATHOIO YPaBHEHUS axX “+bx+c=0.

OmnpenenuM nepeMeHHbIe 3a1a4u:

6X00Hble nepemenubvie: a, b, ¢ (ko3 uimrenTr ypaBHeHus): real

npomesicymounvie nepemennvie d(auckpuMuHaHT), y1, y2 (BComo-
ratelbHbIC IepeMeHHbIe): real

pesynomam: X1, X2 (KOpHHU ypaBHeHHS): real

MOKHO BBIICIUTH CIEAYIONINE 3TAIBI PEIICHHS 3aa4u:

1) BBoa ko3 $HUIMEHTOB KBaAPaTHOI'O YpaBHEHHUS 4, b uc.

2) Beruncnenue auckpuMuHanTa d o dopmyie d = b’ — 4ac.

3) HpOBepKa 3HaKa AuCKpuMuHaHTa. Eciiu d > 0, To KOpH aBHe-
HUS JCHCTBUTEILHBIC U HAXOIATCS 10 popmynam: x1,2 = (—b £ \/yp|/2a.
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5. TIPOTPAMMMPOBAHMUE 3AJIAY
MHOXECTBEHHOI'O BBIGOPA
Ilenv: 0CBOMTH HANMCAHUE M OTIIAJKY MIPOrPaMM 3a/1a4 MHOXKECTBEH-
HOTO BBIOOPa B HWHTETPUPOBAHHOW Cpele pa3spabOTKU MPOrPaAMMHOIO
obecrnieuenust Lazarus.
Cooepocanue:

KpaTkada Teopus.

MeToamka 1 NopsaoK BbINONTHEHUSA paboTbl.
WHanBmayaneHble 3agaHus.

CopepxaHue otyeTa 1 ero gopma.
KoHTponbHble BONpOCk! U 3awmTta paboThbl.

B e

1. Kpamkas meopus

WHCTPpYKIHMST MHOXXECTBEHHOI'O BBIOOpaA switch 1MO3BOJISET BBIMIOJN-
HATH Pa3INYHbBIC YACTH MPOTrPaMMBI B 3aBUCUMOCTH OT TOT'0, KAKOE 3Ha-
YyeHue OyleT MMETh HEKOTOopas IeJIOUUCIICHHAs MepeMeHHoN (e€ Ha3bi-
BaIOT «IIEPEMEHHOW-TIEpEKITIoUaTeeM», a «switch» ¢ anrimiickoro me-
PEBOIUTCS KaK Pa3 KaK «IEePEKII0YaTesb).

JIJis BBITIONIHEHUST MHOXECTBEHHOI'O BhIOOpA UCIONB3YIOTCS Tepe-
kimovatenu. Lazarus gy paOoThl ¢ TIEpEKITIOYATEISIME TIPEIIaraeT cie-
JTYFOIIINE KOMITOHEHTHI:

— nepekntoYvarernbs ¢ HesaBrncumon dukcaumen (CheckBox), pnaxok
3TOM KOMMNOHEHTbI MOXHO MepekKnioYaTh LWEeNYKOM MbILUW;

— nepekno4vaTtenu ¢ 3asmcumon cukcaumen — RadioButton (KHOMKn
Bblbopa), RadioGroup (rpynna nepekntoyatenen RadioButton).

Eciu B rpymnme 3aBUCHMBIX IepekiitoyaTesicii BHIOpaH OIUH, TO
B OTJIMYME OT HE3ABHCHMOIO IIEPEKIIIOYATENS, €r0 COCTOSIHUE HENb3sl
M3MEHUTh TIOBTOPHBIM IIETYKOM. J[Is1 OTMEHBI BBIOOpA 3aBUCHUMOIO Tie-
PEKITFOYATENIS HY)KHO BBIOpATh APYTrOi MEPEKIII0YaTelb U3 TOW TPYIIIHL.

2. Memoouka u nopsaook evlnoiHeHus padomol

3anayva 2.1. Coznanue npunoxenus «Kanpkynsrop»

Coznats npunoxenue (Kanpkynsatop), odecreunBatoliee BBOJ IBYX
OEJIbIX YHMCEI M BBIIIOJHCHHUE HaJd HHUMH apI/I(bMeTI/I‘IeCKI/IX onepaunﬁ:
CJIOXKCHU A, BbIUMTAaHUs, YMHOKCHUA U BCIICCTBCHHOI'O ACJICHUS.
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6. MIPOI'PAMMUWPOBAHUE 3A1AY
HUKJIUYECKOMN CTPYKTYPHI
Ilenw: ocBOUTH HalMCaHWE W OTJAJKY MporpamMm 3ajaad LUKIN4e-
CKOH CTPYKTYpBI B HHTETpUPOBaHHOI cpeze pa3padbotku [10 Lazarus.
Cooepocanue:

KpaTkaga Teopus.

MeToaunka n nopsaokK BbINOHEHMSA paboThbl.
WHanBmayaneHble 3agaHus.

CopepxaHue oT4eTa 1 ero oopma.

1111

KOHTpOJ'IbeIe BOMPOCLI 1 3aLiunTa paGOTbI.

1. Kpamkaa meopusn

Luxnuueckuii aneopumm — 3TO TaKOW aJITOPUTM, B KOTOPOM HEKO-
TOpast TPYIIIA JSHCTBUI BBIIOIHSIETCS HEKOTOPOE YUCIIO Pas.

Luxnom B mporpaMMUpPOBaHKE HA3BIBAIOT MIOBTOPEHUE OJTHUX U TEX
ke JISHCTBHI (111aroB).

[TepemenHas, U3MEHSIONMIASACA C HEKOTOPBIM IIIaroM, Ha3bIBAETCS
nepementoti yukia. llepeMeHHas IMKIA OMPENEIsIeTCsS CBOMM HA4alb-
HbIM 3HAYEeHUeM, KOHEUHbIM 3HaAYeHUuemM N Ua2om U3MeHeHUsl.

Hampumep, ecnu nmepeMeHHasl [UKJIA U3MEHSETCS CICIYIOIUM 00-
pazoM:

i=10, 20, 30, . ., 90, Toraa oHa OJHO3HAYHO OIPEICISICTCA CBOUM
HaYaJIbLHBIM 3HaUeHueM in = 10, KOHEUHBIM 3HaueHueM ik = 90 u marom
di = 10.

ITocnenoBaTenbHOCTh NEUCTBUM, KOTOPHIE TMOBTOPSAIOTCA B LIMKIIE,
Ha3BIBAIOT menom yukaa. KonmuecTBO MOBTOPEHUH IIUKIIA OMPEENsIeTCs
YCIIOBUEM OKOHYAHUS LWKIA. ECIU ycloBHE OKOHYAHMS IMKIJIA Pacro-
JIO)KEHO Teped TEIOM IMKIA, TO TaKOW IMMKI HA3bIBACTCS YUKIOM
¢ npedycnosuem. Eciv yclnoBre OKOHYAHHMS [UKJIA PACTIONOXKEHO MOCIE
Tena IUKJIA, TO TAKOM UK Ha3bIBACTCS YUKAOM C NOCINYCI0BUEM.

[Ipu HamucaHuM YCIOBHBIX ITUKIUYECKHX AaJITOPUTMOB CIEIyeT
MMOMHHTh ClieAyomiee. Bo-mepBbIX, 4TOOBI UK WMEN IIIaHC KOTJa-
HUOY/Ib 3aKOHYHUTHCS, COACPKUMOE €ro Teja JODKHO 00s3aTeIbHO BIIH-
SITh Ha YCIIOBUE ITUKIIA. BO-BTOPHIX, YCIOBHE JOMKHO COCTOSTH U3 KOP-
PEKTHBIX BBIPQKCHUM U 3HAUEHUH, ONMpPeNeIeHHBIX €IIe 0 MEePBOrO BhI-
MOJTHEHUS Tejla [UKJIA.
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7. MPOI'PAMMUPOBAHMUE 3AJJAY
C JAHHBIMHU THUIIA BEKTOP U MATPULIA
Ilenb: 0CBONTH HANTMCAHKWE U OTJIAJIKY MIPOrpaMM 3a/iad ¢ JaHHBIMU
THTIA BEKTOP U MaTpulla B MHTETPUPOBAHHOHN cpene paspabotku I10
Lazarus.
Cooepocanue:

Kpatkas Teopus.
Meroayka v OPSIIOK BBITIOIHEHHS PaOOTHI.
WnuBuayanbHble 3aJaHUS.

Copneprxanue oruera U ero Gpopma.

S el e e

KonTposbHbIe BOIPOCHI H 3a1yTa paboThI.

1. Kpamkaa meopus

Hapsany ¢ mpocteimMu tunamu (byte, integer, real) B si3pike Pascal
UCTIONIB3YIOTCSL TAKXKE CTPYKTYPHPOBAHHBIE JaHHBIE, CAMBIMU MTPOCTBIMHU
U3 KOTOPBIX SBIISIETCS MACCUBBI.

MaccuBbl yA00HO HCITONB30BATh Il pabOThl C MHOXKECTBOM OJIHO-
TUIHBIX JAaHHBIX (LETOYNCICHHBIMY 3HAUYCHUSIMH, CTPOKAMH U JIaTamu).
Hanpumep, MOXXKHO €03/1aTh MAcCHB AJISl XpAaHEHHUsS CIHCKA CTYICHTOB,
oOyJarommxcsi B oJHOW rpymme. BMecTo TOro, 4ro0bl 3ajaBaTh mepe-
MEHHBIC I KKIOro cTyneHrta, Hanpumep Cmyoewml, Cmydenwm?2 u
T. JI., IOCTaTOYHO CO3/1aTh OJMH MAaCCHB, I'JIe KaXJ0H (haMUITUH U3 CIIHC-
Ka OyzieT MPUCBOEH MOPSIKOBBII HOMED.

MaccuB — CTPYKTYpPUPOBaHHBIN THII JaHHBIX, COCTOSIIMHA W3 (PHK-
CHpPOBAaHHOTO YKCJIa DJIEMEHTOB OJHOTO THIIA, YHOPSIOYEHHBIX MO HO-
Mepam. Takoro poja MaccuB, TPEACTABISIONINN COOOW CITUCOK JaHHBIX
OJIHOTO U TOT'O YK€ TUIIa, Ha3bIBAIOT MPOCTHIM WJIA OAHOMEPHBIM.

DneMeHTHI MaccuBa pacrnoiaratorcs B namst [1K, T.e. onn ynops-
JI0YEHBI TI0 BO3PACTAHUIO MOPSIKOBBIX HOMEPOB (MHACKCOB).

Jns nocTyna K AaHHBIM, XPaHALIMMCS B OINPEACICHHOM MAaCCHBE,
HEOOXOJMMO YyKa3aTh WMSI MaccuBa (MICHTHU(HKATOpP) U TOPSAKOBBIN
HOMEp ATOTO AJIEMEHTA.

Onwucanye OHOMEPHOTO MaccuBa M OOpalleHHe K DJIEMEHTaM Mac-
cuBa. OTHOMEpHBIE MAacCHUBBI MMEIOT AHAJIOTHIO C TaKUM MOHSTHEM
B MaTeMaTHKe, Kak BekTop. OnucaHue nepeMeHHOH THIIa MAaCCHB 3ajia-
eTCs CISIYIOIIUM 00pa3oM:

&3


















8. NIPOI'PAMMUPOBAHUE 3AJAY
CO CTPOKOBbBIMU JAHHbBIMUA
Ilenb: oOCBOWTH HaNKMCaHWUE M ONIAAKY NpOrpamMMm 3agad Cco
CTPOKOBBIMH JIaHHBIMH B HMHTErPHPOBaHHON cpene paspaborku [10
Lazarus.
Cooepocanue:

KpaTkaga Teopus.

MeToamka n nopsaokK BbiNOAHEHMS paboThbl.
WHanBmayaneHble 3agaHus.

CopepxaHue oT4yeTa n ero oopma.
KoHTponbHble Bonpock! U 3awmTta paboThbl.

B e

1. Kpamkaa meopusn

Ctpokoii HazpIBaeTCsl TOCIEA0BATENFHOCTE CUMBOJIOB OTPEIETIEHHON
JUTMHBL. DJIeMEHTBI CTPOKH XpaHsTcs 1Mo 2 B ABYX Oaiitax nmamsru [1K.

[lepemennbie TuNA string MOryT ObITh onrcanbl: Var stl:string[30];
st2:string;

rae stl, st2 — mepeMeHHble, String — CTPOKOBBIN THI JaHHBIX,
B KBaJpaTHBIX CKOOKax YKa3bIBaeTCsi MaKCHMalbHas UIMHA CTPOKH
(mpumep 1); ecin MakCHMaJbHBIA pa3Mep He yKa3aH, TO OH aBTOMaThuyde-
CKM MPUHHUMAETCS PaBHBIM 255, T. K. MAKCUMaJIbHO BO3MOXKHas CTpPOKa
COCTOHWT U3 255 CHMBOJIOB.

Ctpoka UMeeT ONpeACICHHYIO JUIMHY (He OO0JIbIIe HEKOTOPOro YHC-
7a), K K&KI0OMY CUMBOJIY MOJKHO 00paTUTBCS IO ero HoMepy (Kak B Mac-
CHBE), HalpumMmep,

St1[i] — aTO OOparieHue K i-My 3JIEMEHTY CTPOKH st1.

Ecnu BBecTn Gonbliie CHMBOJIOB, Y€M N YKa3aHHBIX WM BO3MOXKHOE
MaKCHUMallbHOE 3HaYeHHE, TO CTPOKa OyJeT paBHA MEPBBIM N CUMBOJIaM,
a ocranbHble OyayT urHopupoBaTbes. CtanaapTHbeie GyHKIUK 00paboT-
K{ CTPOKOBBIX BEIHYHH:

1. CKIIEMUBAHUE CTPOK. Ilox cknenBaHWEM MOHHUMAETCS TO-
cliefioBaTenbHOe 00beANHEHNE HECKOBKUX CTPOK. Jlisl ckienBaHus uc-
none3yercs npouenypa Concat(strl,str2,...,strn) — pe3yJibTaT — CTPOKa,
o0pa3oBaHHas CKJICMBAHHUEM CTPOK Strl, str2, ..., strn.

ITpumep.

Str1:="Free’;
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9. IPOI'PAMMBI IIOCTPOEHUS TPAPUKOB
Ilenb: OCBOWTHL HamMWCaHWe W OTIAAKY TNPOrPaMM IOCTPOEHHUS
rpaMKOB B HHTETPUPOBAHHON Cpefe pa3paboTKH MPOrPaMMHOTO
obecneuenus Lazarus.
Cooepocanue:

KpaTkaga Teopus.

MeToamka n nopsgokK BbINOAHEHMS paboThbl.
WHanBmayaneHble 3agaHus.

CopepxaHue oT4eTa 1 ero oopma.

1111

KOHTpOJ'IbeIe BOMPOCLI 1 3aLiuTa paGOTbI.

1. Kpamkaa meopus

CymIecTBYIOT KJIACCHI-HAJCTPONKH, CO3JJaHHbIC TS UCTOIb30BaAHUS
B Tpaduuecknx HWHCTpyMeHTax Windows: Uis KOHTEKCTa — Kiacc
TCanvas, nns mpudta — TFont, uis nepa — TPen, nis kuctu — TBrush.

Knacc TFont. C nomompto kinacca TFont cozpatorcst 00beKT-IpuQT
JUIS JTF000TO Tpaduueckoro ycTpoicrBa (B 4YaCTHOCTH, OOBEKTHI Ha
JKpaHe).

Jnist TaHHOTO KJ1acca XapaKTepHBI CBOWCTBA!

Color: TColor; LBer mpudTa.

Height: Integer; Beicora mpudTa B MUKCENsX SKpaHa.

Name: TfontName; | WUms mpudra.

Size: Integer; Beicora mpudra B mynkrax (1/72 mroiima).

Style = [fsbold, | Ctune mpudTa. Moxer nmpuHUMaTh KOMOHWHA-

fsltalic, fsUnder- | nuto snemenToB: fsbold (;kupnsrit), fsltalic (kyp-

Line, fsStrikeOut] cuB), fsUnderLine (momuepkuytsiii), fsStrikeOut
(mepevyepKHyTHIN).

[TouTn KaXkapIii KOMIOHEHT UMeeT cBoicTBO Font:TFont. CneBa ot
CBOICTBA CTOUT 3HAK «+», KOTOPBIM YKa3bIBAE€T, UTO CBOMCTBO BIIOXKEH-
Hoe. [llen4oKk MBIIIBbIO Ha 3HAKE TUTFOC OTKPBIBAET BIIOKEHHBIE CBONWCTBA
knacca Tfont.

Knaccor TPen, TBrush. C nomomisto kiacca TPen (Ilepo) coznaercs
00beKT [lepo, cnyxamuii 171l BBIYEPUUBAHHS JIMHUHA, KOHTYPOB rpadu-
YEeCKUX PUCYHKOB.
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10. CO3JAHUE T'PAOUYECKUX TIPUMUTUBOB
B CPEJE LAZARUS
Ilenv: npuOOpETCHNE HABBIKOB CO3JIAaHMS TNPHIMKCHHUS C HCIOIb-
30BaHUEM rpaUuecKUX MPUMHTHBOB B WHTETPUPOBAHHON cpese pa3pado-
1ku 10 Lazarus.
Cooepoicanue:

KpaTkaga Teopus.

MeToaunka n nopsgokK BbINOAHEHMSA paboThbl.
WHanBmayaneHble 3agaHus.

CopepxaHue oT4eTa 1 ero oopma.
KoHTponbHble BoNpock! U 3awmTta paboThbl.

11 101

1. Kpamkaa meopus

MHorue koMmroHeHTH B Lazarus umeroT cBoiictBo Canvas (KaHBa,
XOJICT), TPEACTABJISAIONIMEe COOOM 00NacTh KOMIIOHEHTAa, Ha KOTOPOM
MOXKHO PHCOBaTh WJIM OTOOpaXkaTh TOTOBBbIC HM300pakeHusi. CBONCTBO
Canvas ACNIONB3yeTCs AJ1sl pUCOBAHUS TIEpOM (CBOUCTBO Pen) u (KUCTBIO
(cBoiicTBO Brush) .

KanBa obecnieunBaer:

— 3arpy3Ky u xpaHeHue rpaduyecknx n3obpaxeHui;

— Co3gaHne HOBbIX N U3MEHEeHUE MMEIOLLINXCA |/|306pa>|<eH|/||7| C no-
MOLLbIO Nepa, KNCTH, LIJpI/ICbTa;

— pucoBaHue " 3akpacky pas3finyHbIX cbVlryp, TNIMHWIA, TEKCTOB;
- KOM6I/IHI/IpOBaHI/Ie Pa3rmn4yHbIX |/|306pa>|<eHV||7|.

Kaxxmast Touka kaHBbI MMeeT koopauHaThl X U Y. Cucrema Koopau-
HAaT KaHBHI UMEET HAa4YaJioM JIeBbIM BepxHUil yron kauBbl. KoopaunaTta X
BO3pacTaeT IpU IEPEMEIEHUN ClIEBa HAIPaBO, a KOOpPAMWHATA Y— IIpU
TepeMelleHny cBepXy BHU3. KoopanHaTel M3MepsIoTCs B MHUKCENax.

IIukcen — HaMMEHBIINN 3JIEMEHT IIOBEPXHOCTH PUCYHKA. BaxkHeil-
1Iee CBOMCTBO MMKCENa — €ro nBer. /Ui onucaHus 1BETa UCIIONb3YETCs
tun TColor.

st Toro, 4ToOBI BHIBECTH Ha MOBEPXHOCTh 00BbEKTa rpaduuecKuii
3JIEMEHT, He0OXOAMMO MPUMEHUTHh K CBOHCTBY Canvas 3TOro o0bekTa
COOTBETCTBYIOIIMI Meroa. Hampumep, mist BbluepurBaHus Ha (opme
IPSIMOYT'OJIbHUKA, MOXKHO 3aIIUCaTh:

Forml1.Canvas.Rectangle(10,10,100,100);
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11. CO3JAHUE MNPUJIOXKEHU C MYJIbTUILIUNKALIMEN
B CPEJIE LAZARUS
Ilenv: npuoOpETCHUE HABBIKOB CO3/IaHUS MPHJIOKEHHUS C 3JIEMEH-
TaMH MYJIbTHUIUIM-KallMd B WHTErPUpPOBaHHOW cpene paspabotku [10
Lazarus.
Cooepocanue:

KpaTkaga Teopus.

MeToamka n nopsnokK BbiNOAHEHMSA paboThbl.
WHanBmayaneHble 3agaHus.

CopepxaHue oT4eTa 1 ero oopma.
KoHTponbHble BoNpock! U 3awmTta paboThbl.

B e

1. Kpamkaa meopusn

[Tox mynpTUIIMKALIMEN TOHUMAETCS ABMKYLIUNCA U MEHAIOUIUNCA
pHUCYHOK. PucyHok MoxkeT ObITh CpOpMUPOBaH U3 rpadUuecKux MpUMH-
TUBOB (JINHU, OKPY)KHOCTEH, Oyr, MHOIOYrOJIBHUKOB H T. 1. Obecme-
YUTh TIEpEMEIlEHHE PUCYHKA MOXKHO CIEAYIOIIMM 00pa3oM: BBIBECTH
PUCYHOK Ha JKpaH, 3aTeéM uepe3 HEKOTOpOe BpeMs CTEpeTh €ro WM
HApUCOBATh BETOM ()OHA, a 3aTEM CHOBA BBIBECTH JTOT )K€ PUCYHOK , HO
y)K€ Ha HEKOTOPOM pacCTOSHUHU OT €ro MepBOHAYAJIBHOI'O Pacroioxke-
Hus. BriewatneHune paBHOMEpHOro OBMKEHHS JOCTUTAETCA IMyTeM MOj-
Oopa BpeMEeHU MEX/y BBIBOJIOM M yIaJIeHHEM PUCYHKA.

Jig 3amaHusl HEKOTOPOTO MHTEpBaJla BPEMEHHM MOXKHO HCIIOJIb30-
BaTh HEBU3yaJIbHBIA KOMIIOHEHT [Timer (TaliMep) Ha BKJIaake System.
CgaoticTBa kommnoHeHTa Timer nepeuyuciieHsl B Taduie 11.1.

Tabnuna 11.1
CsoilicTBa Kommnoneura ITimer

CBoiicTBO Omnpeneasier
Name Mms koMIlOHEHTa.
Interval [epuon reneparuu codbiTus OnTimer. 3amaercs B Mu-
JIVICEK.
Enabled Paspermraer ( True) uiu 3anpemaer( False) renepanuto
coObiTuss OnTimer.
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12. UCITIOJIb30OBAHHUE BUTOBbBIX OBPA30B
B CPEJE LAZARUS. MYJIbTUIIVINKALIUSA
Ienw: TlpuoOpecTy HABBIKA CO3JaHMS U UCIOJIb30BAHMS OMTOBBIX
00pa3oB, peanu3anusl MepeMeNIeHUus] OJHOTO CIOKHOIO M300paskeHHs
Ha (¢oHE APYroro B MHTErPUPOBaHHOH cpene pa3zpadorku [10 Lazarus.
Cooepocanue:

KpaTkaga Teopus.

MeToamka n nopsnokK BbiNOAHEHMSA paboThbl.
WHanBmayaneHble 3agaHus.

CopepxaHue oT4eTa 1 ero oopma.
KoHTponbHble BoNpock! U 3awmTta paboThbl.

B e

1. Kpamkaa meopus

D¢ ekt mepeMenieHns] KApTUHKH MOXKET OBITh CO3/[aH MyTEM MepHu-
OZIMYECKON TIEPEPUCOBKU KapTUHKU C HEKOTOPHIM CMEIIEHHEM OTHOCH-
TENBHO ee MPEeXHETOo MojokeHus. [Ipu 3ToM mpeanonaraercsi, 4To nepes
BBIBOZIOM KapTHHKH B HOBOH TOYKE CHayajla yJaysiercsi Mpelplayliee
nzo0paxxeHue. Y jajieHue KapTHHKH MOKET OBITh BBITOJTHEHO ITyTeM IIe-
PEPUCOBKH Bcell (POHOBOM KapTUHKH WIIM TOJBKO TOHM €€ 4acTd, KOTopas
nepeKpbITa OUTOBBIM 00pa3oM ABMXKYyIIerocs oosekra. Kaprunka mMmoxer
BBIBOJIUTHCSI HA KaHBE IpUMeHeHHeM MeTofa Draw k cBoicTtBy Canvas
KOMITOHEHTa ( Hampumep, Image ), a CTUpAETCs MyTeM KOIHPOBaHUS Me-
togoM CopyRect HyXHOI yacTi (oHa U3 Oydepa Ha MOBEPXHOCTH KOM-
MoHeHTa (Hanpumep, Image ).

Jlns xpaHeHus: OUTOBBIX 00pa30B (KapTHHOK) (hoHA U TIepeMeIarole-
rocst 00bEKTa, a TakkKe Komuu obyiacTi (hOHA, MEePEeKPhIBACMOI N300pae-
HUEeM OO0beKTa , MCHONB3YIOTCsl 00bekThl Tuma TBitMap. [IporpamMmmbie
OOBEKTHI, UCIIOIb3yEMBIE ISl KOTUPOBaHUs B Oydep obnactu (oHa, U Ha
KOTOPYIO OyJIeT HAJIOXKEHO M300paXeHue JBUKYIIErocss OObeKTa M KOTOpast
B TIOCJICJICTBUH JIOJDKHA OBITh BOCCTaHOBJICHA U3 Oydepa, umerot Tum Trect(
NPSIMOYTOJBHUK). JI7isl 3amoiHeHus] mporpaMMHBIX OOBEKTOB Tuma Trect
ucnons3yercs Gpyukuus Bounds(x,y, W,H), T1ie x,y — KoOpAMHATa HAYATLHOM
TOUKH, W,H — lMpHHa 1 BBICOTa MIPAMOYTOIBHOIN 001aCTH.
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13. CTPAHMIA JUAJIOT'A
Ienw: TlpuoOpecTr HaBBIKH CO3/IaHUS W UCIOIB30BAHUS JHAJIOTOB
B UWHTCTPUPOBAHHOW Cpejie Pa3pabOTKH MPOrPaMMHOIO O0ECIICUCHUS
Lazarus.
Cooepocanue:

KpaTkaga Teopus.

MeToauka n nopsgokK BbINOAHEHMSA paboThbl.
WHanBmayaneHble 3agaHus.

CopepxaHue oT4eTa n ero oopma.

1111

KOHTpOJ'IbeIe BOMPOCLI 1 3aLiuTa paGOTbI.

1. Kpamkaa meopusn

3HAKOMCTBO CO CTaHIapTHBIMU auaioramu Windows.

Ha crpanune Dialogs mpencraBiieHbl KOMIOHEHTBI ISl BbI30Ba
crangapTHeix auanoros Windows: 7OpenDialog — oTKpbeITH aiin,
TSaveDialog — coxpanuts Qaiin, TFontDialog — nactpoiika mpudra,
TColorDialog — BwBIOOp uBera, TITPrintDialog —  medarts,
TPrinterSetupDialog — Hactpoiiku npuntepa, TFindDialog — mouck
ctpoku, TReplaceDialog — IOUCK ¢ 3aMEHOM.

PabGora co craHTapTHBIMH HaJOrOBBIMH OKHAMHU OCYIIECTBIISIETCS
B 3 atana:

1. Ha ¢opmy momemnraercss COOTBETCTBYIONIMI KOMIIOHEHT U OCY-
IIECTBIISIETCS HACTPOMKA ero cBocTB. CaM KOMIIOHEHT HE BUJICH B MO-
MEHT PabOThl MpPOrpamMMbl (HEBH3YaJbHBIH KOMIIOHCHT), BHHO JIHIIb
CO3/1aBa€MO€ MM CTaHJIAPTHOE OKHO.

2. OcyuiecTBisieTcs BbI30B CTaHIAPTHOTO ISl MAJOrOB METO/a
Execute, KOTOpBIN CO3/1a€T M MOKa3bIBACT HA 3KpPaHE THAJIOrOBOE OKHO.
Execute — nornueckasi (GyHKIMS, BO3BpaIIaeT B mporpammy 7rue, eciu
pe3yabTaT IUajora ¢ MoJib30BaTeNeM ObUT YCIICIIHBIM.

3. Ananu3 pe3ynbTata Meroaa Execute, NCTIONb30BaHUE BBEICHHBIX
C TMOMOIIBI0 JHAJOroBOr0 OKHA JaHHBIX — HMMEHHU (pailia, HACTPOCK
MpHUHTEPa, BEIOpaHHOTO WpUQTa U T. 1.

OCHOBHBIC KOMIIOHEHTHBI CTpaHullbl Dialogs:

1. TColorDialog. KoMnoHeHT co3fiaeT U 00CTyKHBaeT CTaHAaPTHOE
okHO BbIOOpa 1Bera. CBoiictBo Color comepKHT CTaHIAPTHBIA LBET
B OKHE JIMAJora.
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14. COCTABHBIE JIAHHBIE HEOJIHOPO/IHOM
CTPYKTYPbI. ®PUKCUPOBAHHBIE 3AIIUCH
Llens: TlpuoOpecTn HaBBHIKM CO3JaHHS aNTOPUTMU3AIUHN M TIPO-
TpaMMHpPOBaHHs 337124 BBOAA M BBIBOJA 3amuceil, MX 0O0pabOTKH, HC-
MOJIb30BAHUS 3aMMCceld KaK CTPYKTYPHBIX JIEMEHTOB 0a3 TaHHBIX.
Cooepoicanue:

KpaTkaga Teopus.

MeToauka n nopsaokK BbiNOAHEHMSA paboThbl.
WHanBmnayaneHble 3agaHus.

CopepxaHue oT4eTa 1 ero oopma.
KoHTponbHble BoNpock! U 3awmTta paboThbl.

B e

1. Kpamkaa meopusn

Kommnonent TStringGrid B Lazarus

Kommnonent TStringGrid — Ha Brnaake komrnoneHToB Additional.
Hacrpoiika Tabmunst StringGridl B okne MHCTIekTOp 00BEKTOB

Y6paTb 3aronoBku CTPOK FixedCols =0

YOpaTtb 3aronoBKn KONOHOK FixedRows =0
YcTaHoBUTb KonmnyecTBo konmoHok ColCount = 5
YcTaHoBUTb kKonmnyecTBo cTpok  RowCount = 1
YcraHoBuTb LWIMpuHY Beex konoHok DefaultColWidth = 30
YctaHoBuTb BbicoTy Bcex cTpok  DefaultRowHeight = 30

111111

Pa3pelunts pegaktnpoaHme syeek Options/goEditing
True

OTenbHO B3SThIE MACCUB, MHOXECTBO WK (Daiil BCEra BKITFOUAIOT
3JIEMEHTBI OJIMHAKOBOro Tumna. Eciu HeoOXomuMo JOTHYecKd o0beau-
HUTHb KOMIIOHEHTBI Pa3HBIX TUIIOB, TO MPUMEHSIETCS THII 3ANUCD.

3amuce [lackans — CTPyKTYpHpOBaHHBIH KOMOMHHPOBAHHBIA THII
JaHHBIX, COCTOSIIMH W3 (PUKCUPOBAHHOI'O YHUCIA KOMIOHEHT (IOJei)
pasHoro TUMa.

Hanpumep, aHkeTHbIe AaHHBIE O CTYAEHTE By3a MOTYT OBITH MpPEa-
CTaBJICHBI B BUJIc HHPOPMAIIIOHHOH CTPYKTYPHI.
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OBIIUE TPEBOBAHMS K BBIITOJIHEHUIO
JABOPATOPHBIX PABOT

Anmapartypa u MaTepuaibl. [ BbIOIHEHNS J1abopaTOpHON pado-
Thl HEOOXOIMM TEPCOHANBHBIH KOMITBIOTEP CO CIESAYIOIIMMH XapaKTepH-
crukami: poreccop Intel ¢ TakToBoit wacroroit 1800 MI 't 1 BbILe, orepa-
TUBHAs MamsITh — He MeHee 512 MOaiit, cBOOOHOE MCKOBOE MPOCTPaH-
ctBO — He MeHee 500 MOaiiT, MOHUTOP (YHCIIO IIBETOB — 256) C AMAroHaJIbIO
He MeHee 172. ITlporpammHOe oOecriedyeHHe — OIepalMOHHAs CUCTeMa
WINDOWS NT/XP/2007, naker Lasarus (Free Pascal).

VYka3anusi o TexHuke Ge3omacHOCTH. TexHUKa 0E30MAaCHOCTH TIPH
BBITIOJI-HEHUH JJAOOPATOPHBIX PaboT cOoBMAAET C OOMIETTPUHSITOMN A1 TIOJb-
3oBarenied [IK, B WacTHOCTH: camMOCTOATENBHO HE NMPOU3BOAWUTH PEMOHT
1K, ycTaHOBKY ¥ y/ajieHHe MPOrpaMMHOI0 OOECIICUCHHS; B CITy4ae HEHc-
npaBHocTH [TK coo0mmmTh 00 3TOM 00CTY»KHBaIOIIEMy TIEPCOHATY Jiabopa-
TOpUM; COOJIFOIATH MPABUJIa TEXHUKH OS30MaCHOCTH MPH PaboTe ¢ AIIEKTPO-
000pyI0BaHKHEM; COfiepKaTh pabouee MECTO B YUCTOTE.

Conep:xanne ordera u ero ¢popma. Ot4er J0KEH UMETh GopMy
npoctoro pedeparta. TUTYJIbHBIA JIMCT JODKEH BKIIOYATH: Ha3BaHHE
JIMCUUIUIMHEI, Ha3BaHHEe J1abopaTopHOH paboThl, (GaMUIINIO U MHULHAIIBI
CHAIONIETrO CTYACHTa, HOMEpP TPYIIbI, (paMUIINIO U HHUIMAIIBI TPUHIMA-
IOIIIErO MpPeroiaBaTels.

OcHOBHas 4acTh J1a00pPaTOPHOU pabOTHI JOKHA COACPKATh:

— Brnok-cxeMy anroputMma 3agaudu;
— NUCTUHT pa3paboTaHHOro NPOrPamMMHOro NPUIIOXKEHUS;
— CKPUHLLOTbBI NPOrpaMMHOrO MPUMNoXXeHus;
— OTBETbI Ha BOMPOCHI, NPeASIOKEHHbIE B KaXXOOM BapuaHTe;
— BbIBOAbI NO npoaenaHHoun paboTe.
3amanne JO0MKHO OBITH BBIIIOJIHEHO B COOTBETCTBHH C MpUMEpPaMH
nabopatopHoi paboTbl. OTYET O BBHIMOIHEHUH J1a00paTOPHOH pabOTH B
MUCHbMEHHOM M DJIEKTPOHHOM (O0Tuer + ¢ailyibl mpoeKTa) BUIaX CIACTCS

IIPENoJaBaTENoO.
3ammuTa 1adopaTopHoi padoThI 3aKII0YaETCS:

— B O3HAKOMINEHUN C TEOPETUYECKOWN YacTbio, NpUBeAeHHON B nabo-
paTopHol paboTe, U 0POPMIEHUN OTYeTa B COOTBETCTBMM C NOA-
nyHKkToM «CoiepxaHune oTyeTa u ero popmay;

— B OTBETaXxX Ha KOHTPOIbHbIE BOMPOCHI No nabopaTopHoi paboTe;
— B OTBETax Ha [AONONHUTENbHbIE BOMPOCHI MO natopaTopHoi paboTe
1 aucumnnmHe « O6BbEKTHO-OPUEHTUPOBAHHOE NPOrPaMMMUPOBAHNEY.
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NPUJIOXKEHUA
[Ipunoxenue A

IIpuMepsI BHINOJIHEeHHA 3alaHU i (YIIPaKHEHN )

Vupaxuenue 1. BerauciuTs miomas kBaapaTta S=a”
Ipumep unmepdetica

B Kpagpar v1.0 E| @| E|

EEeanTE ANWMHY CTOPOHEI KEaAPaTa! 5.5

Mnowaak KeaApaTa: 30,25

Koo npoepammor

procedure TForml.Button1Click(Sender: TObject);
const

W =0;

D=2;

var

a, s : double;

begin

a := StrToFloat(Edit1.Text);

s:=a*a;

Label3.Caption := FloatToStrF(s, ffFixed, W, D);
end;

Ynpaxuenue 2. OnpenenuTs SABISICTCSA JTU CAMMETPUYHBIM TaHHOE
CJIOBO
Ipumep unmepdpeiica

@) Manurapom ﬂlﬂ @) Nanveapom ==
BeeauTe cnoeo BeeauTe cnoso
wianaw ABTO
i
@ Ja & Her Na @ Her
o J '
ReESE [ MposepuTe J
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ITpunoxenue b

HIa610H TUTYJBHOTIO JUCTA K OTUYETY MO0 J1a00opaTopHOii padoTe

MMHUCTEPCTBO OBPA3OBAHIS M HAYKH POCCUMCKOM ®EJIEPALINA
OEJIEPAJIBHOE 'TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXAEHHME BbICHIEI'O ITPO®ECCHUOHAJIBHOI'O OBPA30OBAHI A
«CEBEPO-KABKA3CKHIA ®EJEPAJIbHBIN YHUBEPCUTET»

Kadenpa nudoxoMMyHHUKAIHIH

JJABOPATOPHAS PABOTA Ne 2
no JucHuIInHe «KO0beKTHO-OPHEHTHPOBAHHOE
NMpOrpaMMHPOBaHH €

Bapuant Ne 7
Ha TeMy: «[IporpaMmmMupoBaHue 3a/1a4 CO CTPOKOBBIMH JJAHHBIMUY
Hanpanenue noaroToBku
210700.62 — Mu(OKOMMYyHHUKAITHOHHBIC TEXHOJIOTHMH U CUCTEMBI CBSI3U

O6o3naueHue 1abopatopHoit padotsl: JIP-CK®Y-210700.62-2014

I'pynna: UTC-6-0-121

BeinonHui cryaeHT HUBanoB UBan UBanoBuu
dama, noonucs

[Iposepun K. T. H., 10o1. COpoknH A. A.
dama, noonucs

OTuer 3alMIIEH «__ » 2014 rona

OreHka « »

Craspomnons, 2014
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