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1 JlabopaTtopHasa paborta Ne1 — Co3pgaHue wabnoHa ans
pa3pabaTbiBaeMbIX NporpamMmm

1.1 llesib pa6boThI

1. IIpuoOpereHre HadadbHBIX HABHIKOB pabOThI B MHTETPUPOBAHHOW Cpese
00BEKTHO-OpUEeHTHPOBaHHOTO NporpammupoBanus (OOIT) Lazarus.

2. OcBoenue paboTel ¢ kommoneHTamu 1Form (®opma), TLabel (Haamucp) u
TButton (KomanHast KHOTIKA).

B xome BeITIOTHEHMS pabOTHI CIIENYET HAyUUThCS:

- paboTaTh B MHTETPUPOBAHHOM cpeze Lazarus;

- YCBOWTSH ITpaBUJIa UCTIOJIB30BaHUsI OCHOBHBIX THIIOB 00BEKTOB B Lazarus;

- OCBOUTH MIPUEMBI CO3/TaHUS MMPOCTEHIHMX Tpadraeckux HHTEpHEHcoB B cpee
Lazarus.

1.2 [Topsaa 0K BbINOJTHEHUS JIA0O0PATOPHOMN PAa6GOTHI

[lepen BbIMOTHEHUEM ITOU PAOOTHI CIIEYET:

1. OsHakoMUTBCS C TEOpPeTHYECKOW 4YacTblo «OCHOBBI  OOBEKTHO-
opueHTUpoBaHHOTO TporpammupoBanusi (OOIl)». B kauecTBe MCTOYHMKA 3HAHUU
ucronb3oBath [1 - 8].

2. VI3yunTh npaBuiia paboThl C MHTETPUPOBAHHON CpeIoi MpOorpaMMUpPOBaHUS
IDE Lazarus, a Tak:ke 03HAaKOMUTBCSI CO CTPYKTYpPOM ITporpaMm B cucteme Lazarus.

3. BoiftTu B cBOW IWYHBIA KaTalor, 3arpy3uTh W HACTPOUTH CHCTEMY
nporpamMmmupoBaHus Lazarus.

4. Co3parb ma0yoH [ COOCTBEHHBIX pa3padaThIBAEMbIX NPHIOKEHUN WU
COXPaHUTh €0 B JMYHOM KaTaJIOre Ha cepBepe (MMs Katajora — (paMuins CTyJeHTa).

5. JoOutbes, 4yTOOBl TPU KOMOWISILMU TPHIOKEHUSA-IIa0J0Ha HE ObLIO
coo01eHni 00 ommnoKax.

6. OTBETUTH Ha KOHTPOJIBHBIE BOTIPOCHI.

7. OpopMUTB OTUET U 3aLIUTUTH €TI0 y MPENOAaBATENS.

1.3 OTYeTHOCTDH

OTué€r n0JKeH OBbITh BBHITIOJIHEH B COOTBETCTBUU C [9] M cOCTOATH U3
CJIEIYIOLUX Pa3/EIIOB:

1. [lemb paGOTHI.

2.  OTKOMIUIUPOBAHHBIA TEKCT pa3pabOTaHHOTO TPWIOKEHUS (B
AIEKTPOHHOM BHJIE).

3. OTBeTHI HA KOHTPOJIBHBIE BOMIPOCHI.

4. BIBOJBI.

JIs mostydeHus 3a4€Ta CTYICHT I0JKEH:

— YMETh OTBE€YATh Ha KOHTPOJIbHBIE BOIIPOCHI;

— TI0Ka3aTh, YTO pa3paboTaHHOE MPUJIOKEHUE PadOTAET MPABUIILHO;

— YMETh MOSICHUTh Ha3HAUYCHHUE DJIEMEHTOB Pa3paO0TaHHOTO MPUIIOKEHUS;

—  TOPOJEMOHCTPUPOBATH HABBIKM pPabOThl B HWHTETPUPOBAHHON cpejie
Lazarus.



1.4 IIpakTH4YeCcKoe 3aJaHue

1.4.1 HazHayeHHUe A6JI0OHA pa3pa6aThbIBaeMbIX MPOrpamMm

IIIa6gon mnpoexTupoBanusa (anrr. Design pattern) B paspaboTke
MPOrPaMMHOT0 OOECTeueHUs — MOBTOpUMAsi KOHCTPYKIIUS, MO3BOJISIONIAs CHU3UTh
CJIOKHOCTB pa3pa0OTKH 3a CUET MCIIOJIb30BAHUS TOTOBBIX a0CTPAKIUI ISl pelIeHUs
HEKOTOPBIX MOBTOpsIOIMXCS 3amad. C MOAOOHBIMU AIIEMEHTApHBIMH I1a0JIOHAMU
(3aroTOBKaMu TMpPOrpaMM) CTaJIKHUBAIOTCA B CBOEH IOBCEIHEBHOH AESITENbHOCTU
MpPaKTUUYECKH BCE pa3pabOTYMKU TMPOTPAMMHOTO  oOecredeHus.  XOPOUIHi
NpaBUWIbHBIA 1A0JIOH MPOCKTUPOBAHMS TO3BOJISIET, OTHICKAB YJAYHOE pEIICHUE,
M0JIb30BAThCS UM CHOBA M CHOBA, CHUYKAsl KOJIMYECTBO OIIMOOK U BpeMs pa3pabOoTKu
nporpamMm. PasyMHO MOCTOSSHHO MOAEPHU3UPOBATH, YIy4IlaTh MIa0JIOH, UCHOIB3YS
PUOOPETAEMBIH OIIBIT.

Haunnast pa3paboTKy HOBOTO MpPOrpPaMMHOIO IPOEKTa, CIEAYET 3arpy3UTh
1a0JIOH M COXPAaHUTh €ro MoJ HOBBIM MMeHeM. MoauduuupoBats Bcerja jerde u
ObIcTpee, UeM C03/1aBaTh BCE 3aHOBO!

1.4.2 3anyck MHTerpupoOBaHHOM cpeAbl Lazarus

Otkpoiite Lazarus, ecnu oH y Bac 3aKpbIT, WM 3aKPOMTE CTAPBIA MPOEKT U
HayHuTe HOBBIM. [y 3amycka uHTerpupoBaHHou cpenwl (IDE) Lazarus cnenaiite

N 0
nBoitHOM memdok JIK MpImky Ha 3Hauke 7~ . Ha DKPaHE TOSBIATCS HECKOJIBKO OKOH
Windows (puc. 1.1).
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Puc. 1.1 - OKHa MHTErpupoOBaHHOM cpeapl pa3paboTkm nporpamm Lazarus



I'maBHoe okHO Lazarus ynpasisieT IPOEKTOM CO31aBaeMoi nporpaMmbl. OHO
pa3MelIeHo BBEPXY U COACPIKHUT:

1. T'1aBHOe MEHIO, MO3BOJISIIOIIECE AaKTHUBH3UPOBATH BBHINMAAAIOIIHE MEHIO C
NepeyHeM CTPYMIUPOBAHHBIX M0 MX MpeIHa3HauYeHUI0 KoMaH (padorta ¢ ¢ainamu,
OTJa/IKa, KOMIWISAINS, CIpaBKa, 3allyCK Pa3IUYHBIX BCIOMOTATEIbHBIX YTHIUT H
T.IL.).

2. IlaHe b MHCTPYMEHTOB C HanOOJIee YACTO WCIOJIb3YEMBIMH KOMaHIaMH
I'1aBHOro MeHI0 (KOMaHIbI COXpPaHCHHMS W OTKPBITHS, 3alycka, OCTaHOBA,
TPACCUPOBKH | T.I1.).

3. MaauTpy (mMaHeab) KOMIIOHEHTOB, COJIEPKAIIyI0 MHOXECTBO BKIAJIOK,
MO3BOJISIONINX ~ BBIOpPaTh  CTAHJAPTHBIE KOMIIOHEHTHI, HCIIOJIb3yeMbIE  IPHU
KOHCTPYUPOBaHUU (HOPMBI Oy IyIIEr0 OKHA MPUITOKEHUSI.

HNucnektop O60bexkToB (Object Inspector), pacmoioxeHHBIH —ClieBa,
COJICPKUT:

1. B BepxHeii yactu — JlepeBo 00bEKTOB, B KOTOPOM B UEPApPXUUECKON BUJIE
pacnojararrcsa Bce 00BbEKThI, UCIIOJIb3yeMBbIE B TeKyIiel Popme.

2. B w#wknHert yactu HMHcnmekTopa OO0bekToB — BKJIaakm (Ceoticmaa,
Cobvimus, Hzopannoe, Oepanuuenusi, B KOTOPHIX HACTPAWBAIOT pPa3IMYHBIC
napaMeTphbl TEKYIIEro KOMIIOHEHTA.

B okne Penakropa ®@opm (0KkHO Oyaymiero npuioxeHus ¢ umeHem Forml
0 YMOJYaHUIO) OCYIIECTBISCTCS peAaKkTUpoBaHUE (QOPMBI — TOJOXKEHUS U
pa3MepoB KOMIIOHEHTOB, pa3MeIIEHHBIX Ha 3TOH (hopme.

3annMaromuii 0OJbIIyI0 YacTh dKkpaHa PemakTop mcxomHoro koaa Lazarus
(Lazarus Source Editor) comepXuT HUCXOIHBIA KOJ MPOTPAMMBI, KOTOPBIH MBI
TOJHKHBI CO3/1aTh.

B Oxno coodmenuii (Messages) BBIBOIATCS pa3IMYHbIC COOOIICHHS: O
HaWJEHHBIX OINIMOKAaX, O 3aBEPIICHWN KOMITWIIAINHA, O HAINYUU OOBSBIICHHBIX, HO
HEHCITOIh3YEMbIX TTEPEMEHHBIX U T.II.

1.4.3 Co3aaHue HOBOIO NNpoeKTa

HoBblii mnpoekT co031a€TCsI C TOMOIIBIO TOCICIOBATCIBHOCTH KOMAaH]I
Ipoext / Co3naTth mpoekT. B nosBuBmIeMcs 1rajgoroBoM okHe (puc. 1.2) ciexyer

BbIOpaTh onuuio Ipuiaoxenne n Haxath KHONKy OK.
(@ Co3A8Th HOBbI NPOEKT v &]\
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|
|
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i KoHconsbHoe Tectosoe NpUaoXe
L] Tecrosoe npunoxerue FPCUnit
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Puc. 1.2 - Ananorosoe okHo Co3[aTb HOBbIA NPOEKT



1.4.4 CoxpaHeHHe CO3JAaHHOIO MPOEKTa

CoxpaHuTh CO3JAHHBIH MPOEKT MOXHO C TMOMOIIBIO MOCIIEIOBATEILHOCTH
koMaH IIpoexT / CoxpaHUTh MPOEKT Kak... B oTkpbiBiiemMcs okHe COXpaHHTh
npoekTt (prc. 1.3) HeoOX0aUMO cO37aTh HOBYIO Hanky ¢ umeHeMm Illadnon Lazarus
s mabnona ¢aiinoB Bammx mpoekToB (MPOeKT OyaeT coiepaTh HECKOIbKO
¢aitnoB), oTkpeITh ¢€, HaOparh B cTtpoke Mms daiijga, manpumep, Template u
méIKHYTh 10 KHOonke CoxpaHuTh. B pesynprate Mbl coxpanum (aiin Template,
coJiepXKaluil CBeJeHUsT O TpoekTe. 3ametum, uro B Lazarus (kak m B Pascal)
CTpOYHBIE W 3arjiaBHble OYKBBI HE pasiuydaloTcsa. TeM He MeHee, Ui
y1000YNTaEMOCTH KOJIa JTyIlle TPUYIUTHCS HCIIOIh30BaTh 3arjiaBHbIC OYKBEI, 4TOOBI
BBIJICIISITH HA3BAHMUS.

¥/ CoxparinTe NpoexT projectl (*,pi) — - - - M

oS | T = | L r o)

U@v » Bubamotexn b floxymenTs b S PR QUCK ZORVAIEHITIS o
Ynopagounic ™ Hosas nanka ﬁ ik v 6

-
Wabpanroe

J BuBanoTekn -

8 Bugeo \
OKYyMEHTHI
Aoy WabnoH el
& M30BpaxeHus Lazarus ~"’—'_‘l I'IepeMMEHosaTb ‘
4. Mysbika . J
Wms padina: Template -
Twn daina: |%ipi w|
= CKXDbiTb Nanky® Coxpanuis l‘ Owmena

Puc. 1.3 - lnanorosoe oKHO COXpaHUTb NPOEKT

ABTOMAaTUYECKH OTKPOETCS NUaoroBoe OKHO COXpaHMThL JJi COXpaHEHUS
IPOrPaMMHOTO KOJa MPOCKTa, KOTOPOE IO yMOJYaHHI0 MMeeT 3arojioBok Unitl,
Janum emy mms, Hanmpumep, Main wm unitivanov (pamuinuio, KOHEYHO, CBOO!)
(daitr unitivanov.pas), B KOTOpPOM Takke HEOOXOAMMO INEIKHYTh IO KHOIKE
CoxpaHuTh.

Kpome atux nByx (hailioB B mamke NpoeKTa CO3JAETCS aBTOMATUYECKH ellé
HECKOJIbKO (haiyioB, B ToM umciie — unitivanov.lfm, xotopelii npeacraBiseT coOoi
¢aiia ¢ MOJHBIMH JAHHBIMHU O MPOCKTUPOBIIHMKE (POPMBI: O MO3MITUAX, pa3Mepax U
T.I. pa3MeImEHHBIX B (OpME KOMIIOHEHTOB. B mamke mpoekTa Tenephb IOJKHBI
cozlepkaThes cienyomue Gaiisl (puc. 1.4).
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Puc. 1.4 - CopepskaHune nanku LWabnoH Lazarus nocsie coxpaHeHUs NpoeKkTa




Ipumeuanue. OTkya nosBIsitoTcs (aiiibl ¢ pacuuperuem *.bak?

3TO CTpaxoBOUYHBIC KOMUU (aHTI. hAaCKUp) mpenbiIymmx peaaKkiiid UCXOIHBIX
(aitIoB 10 MOMEHTA UX MOCIETHETO COXPAaHEHUS.

Ecnu Hy)XHO BepHYThCS K IpEbIIyIIed penakuuu Qaitna (Hampumep, eciiu
COXpaHEHHasi BEPCHUSl COJCPKUT OLIMOKU M TpedyeTcss BEpHYThb TO, YTO OBLIO), TO
NeperMEHYHTEe CTPaxOBOYHYIO KOmMio — BMecto bak 3anmmmre pacmmpenue
HCXOHOTO (haiina.

1.4.5 Co3paHue ®opmMbI

Kaxnas mporpamma Lazarus ¢ rpaduueckum uHTepdeiicoM COAEPKUT Kak
MUHUMYM OJHO OKHO, BHYTPH KOTOPOIO OTOOpa)Kar0TCsl OCTaJbHBIE 3JIEMEHTHI
unTepdeiica. OkHO sBIsIeTCs 00beKTOM Kitacca TForm (DPopma) u obnamaer BceMu
CBOMCTBaMH CTaHIAPTHBIX Ipaduueckux okoH. OHO, KaK MPaBUIIO, HIMEET 3ar0JIOBOK.
CaoiictBa @opMbI ONpeAessitoT BUl okHa Baiieit mporpaMmMel. Ero MOKHO CBEpHYTB,
MOXXHO pa3BEepHYTh BO BECh 3KpaH, MOXHO MEHATh pa3Mmepbl. OKHO MOXKHO
nepeMmeniath B J000e MecTo 3kpaHa. Tabmuma 1.1 mpencraBiser Ha3HaueHUE
OCHOBHBIX CBOMCTB KOMIIOHEHTa TForm, tabauma 1.2 — ero MmetonoB, a Tabmumna 1.3
— 00pabaThIBa€MBIX COOBITHI.

Tabnnuya 1.1 — HekoTopble YacTo UCNONb3YeMble CBOMCTBA KOMMNOHEHTa Knacca TForm (Popma)

CBoOHCTBO !E Onucanue ‘

Name Crpoka | Mwms ¢popmbl. B mporpamme Moryt 0bITh HECKOJIBKO opm. Mms
(dbopMBI B IporpaMMme UCIIONB3YETCs sl YIPaBICHUS COOTBETCTBYIO-
et popmoit M JocTyma K KoMrnoHeHTaM (Gopmbl. ViMs He JOKHO co-
JIepKaTh HEJIOMYCTUMBbIE CUMBOJIBI, TPOOEIIBI U T. 1.

Caption CTpoKa | Tekcr saronoBka okHa. OGBIMHO 3/1eCh BHIBOIST HAa3BAHHUE IPOTPAMMbI
¥ UMl JIOKYMEHTa, CBSI3aHHOTO C 9TOM MPOrpaMMOil WITH KPaTKoe
coJiepKaHue MporpaMmbl, HarpumMep «Mowu pacueTbi»

Top Henoe | PaccrosiHue oT BepxHel rpaHuiibl GOpMBbI 10 BEPXHEW IpaHULIbI
YHUCJIO | DKpaHa.
Left Henoe | PaccrosiHue oT JieBOM TpaHUIlbl (POPMBI 10 JIEBOM IPaHUIIBI IKpaHa.
YHUCIIO
Width, Henoe | Ilupuna, BeicoTa popmbl. Pazmepsl 3a7at0Tcs B TUKCENSAX.
Height YHCII0
Icon 3HAYOK B 3aroJIOBKE IMAJIOTOBOTO OKHA, 0003HAYAIOIINI KHOTIKY
BBIBOJIa CUCTEMHOI'O MEHIO.
Color I{Ber doHa.
Font O6wexr | Lpudt snementoB unrepdeiica. [lpudT, ncnoaszyemslii o
TFont | «ymMosiyaHHIO» JIJIs1 KOMIIOHEHTOB, HAXOSAIINXCS HA TIOBEPXHOCTH
(hOopMBL.
Canvas [ToBepXHOCTh, HA KOTOPYIO MOKHO BBIBECTU I'paduKy.
Position [TonoxeHne OKHA TIPU 3aIyCKe:

poDesigned — mosioxeHne OKHA U €r0 pa3Mephl OCTAIOTCS] TAKUMH Ke,
YTO U IPU IPOEKTUPOBAHUU;

poDefault — mosoxeHre OkHa U €r0 pa3Mephl ONPEICIIICTCS
ABTOMATUYECKH ONEPAIMOHHON CUCTEMOW;



poDefaultPosOnly — nmosnoxeHne OkHa ONpeeIIeTCs] aBTOMATUYECKU
OIEPAIMOHHOM CHCTEMO, a pa3Mepbl COOTBETCTBYIOT YCTAHOBKAM MPH
POCKTHPOBAHUM;

poDefaultSizeOnly — pa3smepsl 0kHa ornpeeNnseTcsi aBTOMaTHICCKH
ONEPALMOHHON CUCTEMOH, a MOJI0KEHUE COOTBETCTBYIOT YCTAHOBKAM
[pH TPOCKTHPOBAHNU;

poScreenCenter unu poDesktopCenter — 0KHO BEIBOJHUTCS B LIEHTPE
9KpaHa, pa3sMep OIPEACIIACTCS IIPU IPOCKTUPOBAHUM,

poMainFormCenter — ¢popma oroOpaskaeTcs B IICHTPE IVIaBHOM (HYOPMBI,
pasMep ONpeaessieTCs P MPOSKTUPOBAHUH, €CITH UMEETCS TOJIBKO
oJIHa riiaBHas popMa, TO ITOT MapamMeTp COOTBETCTBYET;
poScreenCenter; poOwnerFormCenter— ¢opma otoOpaxaercs B
HIEHTPE TOM (HOPMBI, KOTOpAsI SBJISCTCS BIaCIIbIEM JaHHOMW (OPMBI.
Align VYupasjieHue moinoxeHneM (popMbl Ha SKpaHe:

alNone — nonosxxenue GopMbl 1 €ro pa3mMepbl HE MEHSIOTCS;

alBottom — ¢opma pacronaraercsi BHU3Y 3KpaHa;

alLeft — popma pacronaraercs B JI€BOI 4acTH IKpaHa;

alRight — ¢popma pacmosnaraercst B mpaBoil 4acTH 3KpaHa,

alTop — ¢hopma pacrionaraercsi BBepXy KpaHa;
alClient — dopma 3aHuMaeT BeCh IKpaH.

Tabnunua 1.2 — HazHauyeHne HEKOTOPbIX YaCTO UCNOJIb3yeMbIX METOA0B KOMMOHEHTA Knacca

| Merox Aprywentei  |Bosepamaemoe snauenne | Ommcamme
T

Show He Her [Toka3bIBaeT OKHO Ha dKpaHe
ShowModal | Her Iemnoe uuncio [Toka3pIBaeT OKHO KaK MOJAIbHOE
Close Her Her 3aKpbIBa€T OKHO

IIpumeuanune. Dopma MOKET ObITH MOAATBHON U HEMOAATBHOIM.

Mopanbnast ¢gopma 310 Takas gopma, KOTOpas HE IMO3BOJIIET OTKPHIBAThH
Apyrue GopMbl, IOKa OHA caMa He OyJeT 3aKpbITa.

K MomaneHbiM (opmaM OOBIYHO OTHOCSITCS JAMAJIOTOBBIE OKHA. UTOOBI
0T00pa3uTh (HOpMy B MOJAIBHOM PEXUME HEOOXOAUMO BBI3BATh METO/,.
[lo ymomuanuio riaBHas opma NPUIIOKEHUS OTKPBIBACTCS B HEMOOANbHOM

peosicume.

Tabnumua 1.3 — HazHayeHne HeKOTOpPbIX 0bpabaTbiBaeMbix COObITUIA KOMNOHEHTa Knacca TForm

OnResize  lpoucxoauT NPU U3MEHEHUM PA3MEPOB OKHa
OnShow 'ﬂpoucxop,m NpY NOABNEHUM OKHA Ha 3KpaHe |
OnHide MpoucxoauT Npu UCHE3HOBEHUM OKHa

OnActive MpoucxoauT Npu akTUBALMM OKHA

OnDeactive TpoucxoauT Npu AeakTUBaLUMM OKHaA



1.4.6 YTOo4yHeHUe 3arojioBKa ¢popmMbl

B uncnexkrope o0vexToB (kommnoHeHT Forml: TForm1l) ucnpaButh 3HaueHue
napametpa Caption — 3amenuts, Hanipumep, Tekct Form1l na Illadnon Heanoe H.U.
2p. 218-1, mocie wero Haxath Enter (puc.1.5).

B Form Ll S || [Bordewiaio || [ vemplate hanov a5 Belisk i
sesa s LRt e I ey SR A e R L ke * Forml ‘ SR L e e D S S iR P e
RN I» |ChildSizing | (TControlChi S es s e S o
i et el iR | ’ R
: ) iE i b
S| ).

""" BarderWidll @ ST

..... ol e — e
ST e R e R TR ST e 1) el b
[ N b ChildSizing | (TContralChi |{
B SR SRR S R |

Puc. 1.5 - YTouHeHuMe 3aronosKka ¢popmbl

IIpuMmeuanue. V3meHnenne paszmepoB PoOpMbl BBIIOIHIETCA CTaHAAPTHBIMHU

JICUCTBUSIMHU C IIOMOIIBIO MBIIIKH, KaK 3TO IIPHUHATO B Windows.

YroObl m3MeHUTH pazMepsl okHa (Gopmel, ménkauTe JIK Ha ero moboii yrou,
BEPXHIOK, HUKHIOIO, JIEBYIO WM IMPaBylo IpaHuily. Ecnu yka3zarenb npeBpaTUTCS B
COOTBETCTBYIOILYIO JIByHAIPABJICHHYIO CTPEIIKY, [TOKa3bIBAIOIIYIO, YTO OKHO (hOPMBI
rOTOBO K U3BMEHEHUIO Pa3MepOB, TO NEPETAINUTE YKA3aTellb B HY’KHOM HAlpaBJICHUU.

Henb3s u3MeHUTH pa3Mep OKHA, €CIIM OHO CBEPHYTO WJIM Pa3BEPHYTO BO BECHh
JKpaH.

1.4.7 ®opmupoBaHue HHPOPMALMOHHBIX CTPOK

Jns BeiBOoga Ha DOpMy TEKCTA, KOTOPBIM MOJI30BATEIb HE MOXET U3MEHUTh

BO BpeMs BBITMIOJIHEHUS] MPOrpaMMbl MpUMeHsSIOT kommoHeHT TLabel (Hammwmcs,
Mertka) (puc. 1.6).

i;;Silé_"‘ﬂiafd g?.d&itional I Comman Cantrols ] Dial-ogs! Data Contrals l Data Access ]
FFaE-mFae ¢ BB-0EE0NEE

' Label

|{StdCtris)

Puc. 1.6 - Nono*keHne KOMNOHEHTa BO BKNaake «Standard» nanuTtpbl u ero BuA,

Ta6numa 1.4 3HaKOMUT € YaCTO MUCIOIB3YyEMbIMH MTapaMeTpaMHi KOMIIOHEHTA
TLabel.
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Tabnunua 1.4 —Yacto ncnonb3yemble napameTpbl KomnoHeHTa Label (Haanuco)

CBoiicTBO | Onucanne | -

Name Nwms komnonenTa. Mcnonb3yeTcs B mporpaMMe Ui 10CTyla K 3TOMY
KOMIIOHEHTY U €r0 CBOWCTBaM.

Caption OTobOpakaeMbIil TEKCT B MOJIC HAJIITKCH.

Left PaccrosiHme OT JIeBOM rpaHUIlbI MOJIsl BEIBOJA JI0 JIEBOW I'PAHMIIBI (DOPMBI.

Top Paccrosinue ot BepXHeil rpaHUIlbl MOJIA BBIBOA 10 BEPXHEU IPaHUIIbI
dbopmBI.

Width, Height | Illupuna u BeicoTa 1015t BEIBOJA (B THKCEIIAX).

AutoSize [Ipu3Hak TOro, 4TO pazMep MOJIS OMPELIIICTCS €ro COAEPKUMBIM. TruUe —

BEPTHKAIBHBIN U TOPU30HTAIBHBINA pa3Mep HAAMUCH 3aBUCHUT OT JUTHHBI
Tekcrta, False — pasMepbl KOMIIOHEHTA YCTaHABIIMBAIOTCS BPYUYHYIO,
BbIpaBHHBAHKE TEKCTA IIPOM3BOIUTCS cBoiicTBOM Alignment.

WordWrap [Ipu3Hak TOro, 4TO CJI0BA, KOTOPHIE HE MOMEILAIOTCS B TEKYIIEH CTPOKE,
ABTOMATHUYECKH MEPEHOCSTCS Ha CIICAYIOUIYIO CTPOKY (3HAYCHHE CBOWCTBA
AutoSize nomkHo ObiTh False). Eciu WordWrap umeer 3nadenue True, To
POU3BOJIMTCS TIEPEHOC TEKCTA MO CJIOBAM, T.€. TEKCT HAIUCH
0TOOpakaeTcss B HECKOJIBKO CTPOK, HHAYE TEKCT BHIBOJAMTCS B OJTHY CTPOKY.

Alignment Crioco0 BbIpaBHHBaHUS TeKCTa BHYTpH moiisi: taleftJustify — BeipaBHuBaHme
1o JieBoMy Kpato; taCenter — BeipaBHHBaHue 110 1eHTpPY; taRightJustify —
BeipaBHIBaHHE 110 IPABOMY Kparo

Font [TapameTpsl mipudTa, UCTIONIB3yeMbIE ISl OTOOPAKCHUS TEKCTA:
Font.Name — Buz mpudra; Font.Size — pasmep mpudra; Font.Color — user
mpudTa.

ParentFont [Tpu3Hak HacieJ0BaHUSI KOMIIOHEHTOM XapaKTePUCTUK MIpUudTa GopMbl, HA

KOTOPOHM HaXxOJUThCs KOMIIOHEHT. Eciin 3HaueHue cBoiictBa paBHO True, To
TEKCT BBIBOJIUTHCS HIPUPTOM, YCTAHOBICHHBIM JIJTsI (POPMBEL.

Color [[BeT oHa 061acTH BBIBOJIA TEKCTA.

Transparent VYnpasmsier oroOpakeHreM (poHa 00IacTH BBIBOJIA TEKCTaA. 3HaUSHHE True
Jenaet 001acTh BbIBO/IA TEKCTA MPO3payHoi (00J1acTh HE 3aKpallMBAETCs
I[BETOM, 3a/laHHBIM cBoiicTBOM Color).

Visible [Mo3BosnsieT ckpbITh TekeT (False) wim cnenath ero BuaumMeiM (True) Bo
BpeMs BBITIOJIHECHHS TIPUJIOKCHUSI.

IIpumeyanue. Pa3mMecTuTh HYXHbIW KOMIIOHEHT Ha dopMe MOXKHO

CJIEIYIOIUMU CIIOCOOaMMU:

1. JIBaxasl mETKHYTH JeBoM kHomkoi Mbimu (JIK) Ha 3Hauke KOMIIOHEHTA,
pacrojOKEHHOTO Ha MajJuTpe KOMMOHEHTOB. [Ipy 3TOM KOMIOHEHT mNOmajaéT B
neBbld BepxHUM yros ®opmel, a HE B TO MecTo, KyAaa Bsel xoture. Ho ero 3arem
MOKHO TEPETAIUTh B YKEIAeMOE MECTO C MOMOIIbI0 MBIIIKK (KaK 3TO MPHUHITO B
Windows).

2. ll1énkHyTHh HAa 3HAUKE KOMIIOHEHTA (IIPH 3TOM OH BBIACISAETCS) U METKHYTh
B moboe xemaemoe mecto Ha ®opme. Takum o00pa3oM, KOMIIOHEHT MOKHO
MOMECTUTD, Ky/1a OBLIO 33 TyMaHo.

Msbl  OynmeMm wmcmonb3oBath kKommoHeHTsl TLabel nmns  dopmupoBanwus
MH()OPMAIIMOHHBIX CTPOK C Ha3HAY€HUEM MporpaMmmbl, (amunueir e€ aBTopa,
HOMEpPOM BapuaHTa M YCIOBUSAMHU MHAWBHIYaIbHOTO 3aaanus (puc. 1.7).
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'@ Wabnon Wsaros U.W. rp. 218-1 = | B &‘
-+ HasHaueHne mporpaMMer:: - : ;- : ITaGIIOH /71 CO3MIAHNA HOBBIX IPOTAMM :
. VemoBHe 3amaHMA; :iiii . PaspaGoTarh MAGMOH il
LI g CO3/AHMA HOBRIX TIDOTPAMM  Siiiiiiill
- Amop ______ VeasgosMW.p il
. Bapmer
D e e e

Puc. 1.7 - CosgaHne nHbopmMaLUnOoHHbIX CTPOK B Popme

Tak kak B cozmaBaemMoli @PopMe HCIOIB30BaHbl TEKCTBI C Pa3HBIM
opopmiieHueM (IIBET TEKCTa, HA4YepTaHUE), TO MOTPEOOBAIOCH [T00aBUTH &
komroneHToB TLabel. OOpatute BHUMaHUEe — KaK H3MEHSETCS JEPEBO KOMIIOHEHTOB
B HMHcnekTope 00bEKTOB, a TaKXe IPOTPAMMHBIM KOJI MPOrpaMMbl B OKHE
PenakTopa mcxoaHoOro kojaa mnpu jnodasieHnn komroneHToB TLabel. C momomrsio
MBIIITKK pa3MeriaeM KoMmroHeHThl TLabel B HyxHbix Mectax @opmel. Mcnonb3yiite
BCIIOMOTATEJIbHBIE JIMHUY, IMOSBISAIOIINAECS IPHU NEPEMEIICHUH 3TUX KOMIIOHEHTOB
JUTSl BBIPABHUBAHUS HAAMKUCEHN MO0 BEPTUKAIIA U TOPU3OHTAIH.

Jlig Ka)710ro KOMIIOHEHTa BBOJUM TpeOyeMblii TEKCT B KauecTBE MapaMmerpa

coiictea Caption. HaxmmaeM KHOTKY Q y cBoiictBa Font u B mosiBuBIIEMCS
JMAJIOTOBOM OKHE YTOUYHSIEM MapaMeTphl mpudTa oTodpaxaemoro Tekcra (puc. 1.8).

UToOb! ATMHHBIA TEKCT B YCJIOBUHU 33JJaHUSI MOT OTOOPa)KaThCsl B HECKOJIBKUX
CTpOKax, YCTaHOBMM 3HaueHue cBoiicTBa AutoSize B False, a coiictsy WordWrap

MpUCBOMM 3HaueHwe Irue. Haxmém KHONKy [;] cBoictea Caption u B
OTKpBIBILIEMCSI OKHE /[uanoz 6600a cmpok OTPEJAKTUPYEM MHOTOCTPOYHBIN TEKCT.

> [EEIER Pazpacc(.] | 38 Avanor ssosa croox L=
PaBpa60TaTb - ' Coprvposka

LlabnoH AnA Co3aaHMA HOBbIX Mporpamm

< L

2 CTPOK, 45 CMMBOAOE

l 0K H OtmeHa ‘

Puc. 1.8 - PegaktnpoBaHne MHOrOCTPOYHOM HaANUcH

YTo4HsIEM OKOHYATENIBHO pasMepbl POpPMBI U HAITNCEH.
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1.4.8 Co3aaHue KOMaHAHOM KHONKH

Komnonent TButton (Knomka) — koMaH/IHasi KHOIKA, C MOMOIIBIO KOTOPOi
M0JIb30BaTE/Ih MOYKET BBI3BIBATH BBITIOJHEHHE KAKOTO-1H00 aeiicTBus (puc. 1.9).
PacnonoeHWe KOMNOHEHTA B nanuTpe BHA KOMIMOHEHTa

Standard | Additional ﬂ Common Controlsl Dialogs I Data Controls | |-

FBEemE@mR e BE= BB i
- 3 TButton L oo o el o o
(StdCtris)

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

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

Puc. 1.9 - MNonoxkeHne komnoHeHTa TButton (KHonKka) Bo BKNagKe «Standard» nanutpbl 1 ero BuAa,

Tabmuma 1.5 mpencraBiseT Ha3HAYEHHWE OCHOBHBIX CBOWCTB KOMITOHEHTA
TButton.

Tabnnua 1.5 - OcHoBHble cBOMCTBa KOMNOHeHTa TButton (KHonKa)
Name UmA KOMNoOHEeHTA. Micnonb3yeTca B Nporpamme gaa JOCTyna K KOMMOHEHTY U
€ro CBOMCTBaM.
Caption TeKcT Ha KHOMKe.

Left PaccToAHMe OT N1EBOI rpaHMLbl KHOMKK [0 NEBOM rpaHuLpbl GOpMmbl.
Top PaccTosiHMe OT BEPXHEN rpaHMLLbl KHOMKMU 4,0 BEPXHEN rpaHuLLbl opMbl.
idth, ‘ LLInpuHa, BbICOTa KHOMKM.

Height

Enabled Mpu3HaK J0oCTYNHOCTM KHONKU. True -KHoMKa gocTynHa, False — KHoMKa He-
[OCTyMNHa (HagNMUCb Ha KHOMKe UMeeT 6/1eAHbIV BUA, HaXKaTUe Ha KHOMKY He
NPUBOSUT HU K KaKUM AEUCTBMAM, AaXKe eC/M UMeeTca 06paboTumK cobbITUs

OnClick).
Visible Mo3BonseT ckpbiTb TeKCT. False — TekcT sngum, True — TEKCT HEBUAUM.
Hint KOHTEeKCTHaA NoACcKasKa — TEKCT, KOTOPbIN MNOABNAETCA PAAOM C YKasaTenem

MbILIW NPU HaBeAEeHUM yKasaTena (414 Toro Ytobbl TEKCT NOABUACA, HAZO
yTo6bl 3HaYeHue ceoictea ShowHint 6bino True).
' ShowHint Paspewaert (True) nnv sanpeuwaet (False) oTo6pa)keHne NoAcKasKu npu
HaBeLEeHWM yKa3aTeNA Ha KHOMKY.
Default Ecnu yctaHoBNeHO 3HavyeHue True, To HaxaTue Knasuwu Enter 6yaer skeu-
Ba/IEHTHO LLENYKY NO KHOMKE MbILbHO.
Cancel Ecnu yctaHoBneHO 3HayeHue True, To HaxKaTue kKnasuwu Esc 6yaeT skeusa-
JIEHTHO LLLe/TYKY MO KHOMKE MbILWb}O.

Ta6nuna 1.6 npeacrasiser oOpadaThiBaeMble COOBITHS 3TOTO KOMIIOHEHTA.

Tabnunua 1.6 - CobbiTns KomnoHeHTa TButton

OnClick ' LLlenyok Ha KHonKe

OnFocus ' MonyyeHune dokyca
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[leauok 1o KHOMKEe MbIIbio BbI3biBaeT coObiTue ONCIlick, B oOpaboTunke
KOTOPOTO MPOTPAMMHUCT MHUIIMUPYET BBHITOJHEHUE KaKUX-THOO NEHCTBUI, KOMaH U
TPOIIEYD.

BcraBere B ®opmy em€ omua kommoneHT TLabel. B okue Hucnexkmopa
00vekmoe mosiBUTCS HOBBIM 00BekT Label9:TLabel. B Hucnexkmope o6wexkmos
yoepute B cBoiictBe Caption 3nauenwe Label9 (co3maém myctyro Hammwmcek).
Hcnone3yst nranoroBoe OKHO cBoiictBa Font mms kommonenta Label9, monbepure
apaMeTphl BRIBOJUMOTO TeKCTa — MIpU(T, HauepTaHue, pasmep, 1set (puc. 1.10).

q 2
LWpudT &‘
WpudT: Haueptarve: Pasmep:
Cambrial NONYXVAPHBIV 10
|Cambria Math Kypaus 11
‘(andara 3 2|z
CASTEILAR nOAYHCUPHBIT Kypcus 14

\
Centaur 16
‘Ceutur_v 18

|Century Gothic > | |20 ¥

i IddekTel O6pazeu

3auepkHyTelA
AaBbB6®¢
lNoauepkHyTHIA

User: Habop cumeonos:
I Cv-vid - Kupunnvua T

WpunT OpenType, OH UCNONL3YETCA ANA BLIBOAA KaK Ha 3KPaH, TaK ¥ Ha NpUHTep.

lokasaTh AonoAHUTENbHbIE WIDUGTHI

Cnpaska OK OtmeHa ‘

Puc.1.10 - Ananorosoe okHo LLpndT. YcTaHOBKA NapamMeTpoOB BbIBOANMMOIO TEKCTA

Pasmecture B ®opme kuomky (TButton). Ompenenure 3HaueHHE CBOMCTBA
Caption kax BaskHoe coob6menue. BbicoTy, MIUPHUHY M TOJOXEHHE KHOMKH Ha
(dopMe oTperynpynuTe ¢ MOMOILBIO MBIIIKH.

Hanumure nporpamMMHBIM KOA JUisl TpoLEaypbl 00pabOoT4YMKa COOBITHS
Ilenyok Ha kHomnKe. [Toka MBI 3TOTO HE caenaeM, KHOMKA padoTaTh HE OyAET - mpu
Ha)KaTUX HA KHOTIKY HUYETO MPOUCXOIUTH He Oy IeT.

{1 3TOrO BBINOJHUTE ABOMHOM MIEMYOK IO KHomke. OTkpoercs PemakrTop
HCXOJHOr0 KOJIa, B KOTOPOM TOCJE€ KO/Aa, CO3aHHOTO aBTOMATHUYECKH, JTOOABUTCS
HOBas moanporpamma-mnporeaypa (puc. 1.11) — TForml.ButtonlClick. Dto
obpaboTunk coObiTust Illeauoxk Ha kHomke (amria. Button — xmomka, Click —
memuok). [loka 3To nuib mycTas 3aroToBKa IpoLeypbl 00paboTynka coObITHSA, HE
cojJieprkaiiast Hu oAHOro oneparopa. KoneuHo, npu Ha)kaTuyu KHONKH OHA HUYETO He
OyneT jenars.
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[ 4. Pepaktop MCXOAHOIO KoAa l = I[E_—J ]ﬁ‘

alv@® B

*unitlvanov | 3aronoBOK Npoueaypbl

40 | procedure TForml.ButtonlClick(Sender: TObject):

. begin "
42 Pasaen onucaHuit N0KanbHbIX (BHYTPEHHMX)
M| and: nepemeHHbIX (Mx ceivac Her)
45 end. -
7 T McnonHaemas 4acTe npoueaypobl X
42: 3 N3meHeéH BCT  C\Users\Yurij\Documents\lLlabaoH Lazarus

Puc. 1.11 — Mycton wabnoH npoueaypbl 06paboTymKa cobbiTMA LLlenyoK Ha KHonKe

Crpykrypa mnoanporpaMMbI-IIPOLENYPBl COAEPKUT 3arosioBok, Paszaes
onucanuii 1 UCnoiHsIeMy 10 4acTh!

/" Procedure <umst nponeaypbi>(CIHCOK GOPMaTbHBIX TAPAMETPOB):; \
/] Paznen nokanbHBIX ONMCaHMI poueaypsl (IEHCTBYIOT TOIBKO BHYTPH MPOLETYPHI):
/] xoHCTaHT, MepeMeHHEIX, THIIOB, METOK, IPOIIEYD, byHKIUH
begin
//<Ormiepatopsl HCHIOTHIEMO# YacTH TPOIIEC Ty PHI>

. end;

\&

dopmManbHbIC MapaMETPbI B 3ar0JI0BKE MPOLEYP 3aAMUCHIBAIOTCS B BUJIE:
var umsa napamempa: umsa muna

M OTHEJSIIOTCS APYr OT JApyra TOYKOM ¢ 3arsaTou. Ecim mapamerp He BO3BpalaeT
pe3yJbTaT pacuéra, TO KJIIFOYEBOE CIOBO VAl MOXKET OTCYTCTBOBATh. Eciu mapaMerpsl
OJIHOTHUITHBI, TO UX UMEHA MOKHO TIEPEUUCTISATh Yepe3 3aIsTyI0, YKa3bIBasi 00IIee /s
HUX wumsa Tuna. llpu onmcaHnu nDapaMeTpoB MOXKHO HCHOJIB30BaTh TOJBKO
CTaHJapTHbHIE (BCTPOEHHBIE) UMEHA THUIIOB, JMOO MMEHA MOJIb30BATEIBCKUX THUIIOB,
OIIpEelIeJIEHHBIE C IIOMOIIBIO oreparopa type.

Cnucok hopMaibHBIX TapaMETPOB MOXKET OTCYTCTBOBATb.

[Ipouienypa BbI3bIBAETCSA IO UMEHU:

L< uMs npoyedypvl > (CRUCOK akmuuecKux napamempos); W
)

Cnucoxk ¢akTuyeckux mnapaMeTpoB — 3TO HX IMEPEUYUCICHHE Yepe3
3anATyro. 3HaueHHe KaX10To (aKTUYECKOro mapaMeTpa MpHu BbI30BE MPOLEAYPHI Kak
OBl TIOJCTABIISIETCA BMECTO (POPMAIBHOTO MapaMeTpa, CTOALIETO Ha TOM K€ MECTE B
3aroJIoBKe€.
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[Tocne mepemayn BXOAHBIX MApaMETPOB, YIPABIECHUE BPEMEHHO IMepenacTcs
MpOLEAYpPE — BBINOJHAKTCS ONEPATOPHl MCIONHAEMOM 4YacTh. Bo3Bpar 3HaueHui
BBIXOJTHBIX MApaMETPOB (TOJBKO I T€X, KOTOPbIC MOMEUEHBI Var) B BBI3bIBAIOIILYIO
OPOrpaMMHYIO  €IMHHUILy  MPOUCXOJUT  HEMOCPEJACTBEHHO  Tociie  paboThI
UCroJIHgeMOl 4actu npouenypsl. Ilocne 3aBepiieHus paOOThl  TPOLETYPHI
yIpaBJICHHE BO3BPAIIAECTCS B BBI3BIBAIOIIYIO MPOTPAMMHYIO €IUHUILY U e€ pabdoTa
IPOJI0JIKACTCS.

Kaxnprii ¢opmanbHbli MapaMeTp yKas3bIBaeTCd BMECTE CO CBOUM THUIIOM.
CooTBeTcTBYIOIMN €My (paKTHUUECKH mapaMeTp ykasbiBaeTcs Oe3 Tuma. Mexmay
dbopManbHEIMH ¥ (AKTHUECKUMHU TapaMeTpaMud JOJHKHO OBITh COOTBETCTBHE IIO
KOJIMYECTBY MapaMEeTPOB, 110 UX TUITY U MOPSIAKY CIICTOBAHUS.

UtoOsl mpormiemypa BBIIONHWIA HEOOXOJWMBIC JCUCTBHUS, HAMMIINATE
COOTBETCTBYIOIINN KOJ MEXKIYy OIepaTOpHbIMH CKOOKamMu begin m end. B nHamem
CIydae 3TO ONEpPaToOp NMPUCBAaMBaHUs, KOTOPBIM B ciiyyae mendka JIK mpimbo no
kHOIKe BaskHoe coodmenne n3menset csoiictso Caption oonwekra Label9 na HoBoE
3HaueHue «S1, UBanoB M.U., — cryment TYCVYPa!» BMecTO OTCYTCTBYIOIIETO
TEKCTa.

BBons xon, 00patuTe BHUMaHUE Ha MOJICKAa3Ky, MOSBISIONIYIOCS MOC]IE BBOIA
TOYKH (HY»KHO HEMHOT'O MOJ0XKIaTh), cieayromieit 3a Label9 (puc. 1.12). IToackaska
IPEICTaBIIAeT COOON BCIUIBIBAIONEE MEHIO, B KOTOPOM MEPEUUCIICHBI JOMYCTUMbIE
CBOMCTBa M METOIbI KoMITOHeHTa Label9.

| |
4 PeflakTop WCXOAHOTO KOA3 = | =] 2% L
& v & =2 |
*Unitlvanov | |
procedure TForml.ButtonlClick(Sender: TObject): »
. | begin
43 Tlabel.|
. || end; Caption:TCaption [ "
45 function AdjustFontForOptin = =
- | end. property Alignment:TAlignme >
b i function CalcFittingFontHei } !
Function . 1
43: 10 amene function ColorIsStored:bool YuebHas patotat\Vindopmatuka 2016\ JlabopatopHsie 2016%
Y3 = constructor Create (TheOwner:TC - E e

Puc. 1.12 - BcnabiBatowee MeHI0, B KOTOPOM NepeymncaeHbl 4oNycTUmMble
CBOMCTBa U MeTobl KOMMNoHeHTa Label9

C nomompio MbIKM Bl mpu HEOOXOAMMOCTH MOXKETe BbIOpaTh W3 CIHCKa
HY)KHOE CBOMCTBO (aHIJI. property) — B Harrem ciyuyae property Caption, wim mMeton
(moamporpammel TuoB procedure, function, constructor). Ber Takke MoKeTe HA4aTh
BBOJUTH MMsI HYHOI'O CBOMCTBa WJIM METOJAA, MpH 3TOM Lazarus aBromMaTtuyecku
NPOKPYYUBAET CIMCOK M HAXOAWT MMEHA, TMepBble OYKBBHI KOTOPBIX COBMAIAIOT C
BBOJUMBIMHU OyKBaMu. DTO nmoMoxeT Bam, ecnu Bbl 3a0b11M TOUHOE UM CBOMCTBA
win Merona. Ecnu teneps Haxath <[Ipoben> unu <Enter>, to Lazarus smecro Bac
aBTOMATUYECKHU 3aBEPIIUT BBOJ HMCHH.
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OxoHuaTedbHBIA BHJ MPOLEAYpPhl 00paboTunka coObITUS KHONKHU «BaikHoe
cooOuenue» npusenéH Ha puc. 1.13.

1 PejakTop WCXOAHOro KOAa - O X
-« |
*main
~
implementation
{SR *.1fm}

40
|1{ TForml } I

|-/procedure TForml.FormCreate (Sender: TObject):;
. |- /begin |
45
end;
procedure TForml.ButtonlClick(Sender: TObject);
|/ begin
50 Label%9.Caption := '{, WBaxHoB W.M., - cTyaesHT TYCYFaI'ﬂ
end;

end.

54

50: 57 Wamenén BCT F:\lWa6now Lazarus\main.pas

Puc. 1.13 — OKoHuaTenbHbIM BUA npoLeaypbl 06paboTunKka cobbiTnA KHONKK «BarkHoe coobuieHne»

1.4.9 Co3paHue KHOIIKU «3aBepUIUTh pa6oTy»

Jlo6aBpTe W3 manmutpsl Ha @Dopmy emé oaHy KHONKY Button2:TButton.
YcranoBute 3HaUeHUe cBoiicTBa Caption myist 3Toit KHONKK — 3aBepIIMTH PadoTy.

Hanummre mnporpamMmHbI KOA Ui HOpoUEAypbl 00paboTyuMKa COOBITHS
IIleqyok Ha KHONKe /Uid KHONKU 3aBepmmTh padory. Otkpoiite Pemakrtop
HCXOJHOI0 KO/Ia C IIOMOIIBIO ABOMHOTO ILIEIYKA 110 KHOIIKE 3aBepIMTh padoTy Ha
dopme, B KOTOpOM J00ABUTCS 3aroToBKa HOBoM mporeaypsl TForml.Button2Click
1 Hatelr @opmbl — 06padoTunka coobiTus Hleauok Ha kHonke Button2.

Yro6bl mpoleaypa BBITOJHUIA HEOOXOJUMbIE TEHCTBUS MO 3aKPBITUIO OKHA,
HAIUIIMTE MEXKIY ONepaTopHbIMU ckoOKkamu begin u end omepatop BbI30Ba METOa
3akpeiThs okHa Close (cMm. Tabmuiy 1.2). Ha puc. 1.14 npeacTaBiieH BUA MPOLEAYPHI
00paboTunKa coObITHS KHONIKY 3aBepIIMThL padoTy.

47 Pepaktop MCXOAHOTO KoAg ‘ =aiE X
CRE-R=
unitivanov | Template.lpr |
procedure TForml.Button2Click(Sender: TObject); -
50 |- begin
Close =i
end; -
< | b
46: 3 BCT  C\Users\Yuri\Documents\lLlabaoH Lazarus\unitivanov.pas

Puc. 1.14 - Bug npoueaypbl 06paboTymKa cobbITUA KHOMKM «3aBepLUnTb paboTy»
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1.4.10 KoMmnuagauusa v BeINOJIHEHU e IPOrpaMMbl

BreimoasuTh InmporpamMmy MOXHO OJHHUM M3 CIT0COOOB:
B

1. ILEnKHYTH 110 KHOMKe 22™ 9| ya napenn HHCTPYMEHTOB.

2. Beiopats komanay 3amyck (Run) / 3amycrurs (RUN) B ri1aBHOM MEHIO.

3. Haxarp knaBuiry <F9>.

[TporcxoauT mpoIecc KOMITUIISINK, B pe3ybTaTe KOTOPOTO B MANKE MPOCKTa
co3nactcs exe-daii. B OkHe cooOmeHuii BEIBOAUTCS MPOTOKOJI COOPKH MPOEKTa
(puc. 1.15).

CoobLueHus 3

KoMmnunauva npoekra, uenb: Template.exe: Yenewxo

= = =

Puc. 1.15 - CoobweHne 06 ycnewHom Komnmuaaymm

B ciydae, ecnu Obuti 1OMyIIEHBI OITMOKH, COOTBETCTBYIOIIEE COOOIIEHUE 00
9TOM MOSIBUTCS B OKHE COOOIIICHUH.

Ecnu xoMmuiisiiiusi mpolia ycmemHo, TO Ha dSKpaHe mnosiBUTcs OKHO ¢
KHOITKaMHM, OJTHaKO Toka uto 0e3 Hamamucu. Ecim Teneps ménkayTh JIK 1mo kHOmKe
Baxnoe coo0menue, To B okHe nosiBuTca Haanuch «51, UBanoB U.U., — cTyaeHTt
TYCYPa!» (puc. 1.16).

@) Wabnon Wearos NI, rp. 218-1 - O X
HasHaueHHe IporpaMMBI: [ITa6GmoH A1 CO3TaHHA HOBBIX IIPOTPaMM
VcnoBHe 3a0aHHA: Pa3paboTars mabnoH

A1 CO3JaHH/ HOBBIX IIPpOTpaMM

ABTOp: WBanos .11, rp. 218-1

Bapuanr: 1

A, Usanos U.WU., - ctygenT TYCYPa!

Puc. 1.16 - Pe3ynbTatbl paboTbl Nporpammeobl

Ecomu ménkayte JIK mbimm mo kHomke 3aBepmiMTh padoty, TO padboTa
CO3JaHHOTO BaMu MpuIoKeHUs 3aBEPIINATCA.

Takum 00pa3oM, BBl CO3JaIM TPWIOKEHHE, pearupyroniee Ha JICUCTBUS
nosib3oBaTenst. CKOMIUIMPOBaHHAS TIPOTPaMMa COXPAHUTCS B TIATIKE MTPOEKTA B BUJIE
daiina ¢ pacumpenueM e€xe. OH MOXKeT ObITh BHITIOJHEH HAa KOMIBIOTEpE 0€3 Cpeibl
paszpabotku Lazarus.
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1.4.11 CoxpaHeHue ¢ailJIOB MPOEKTA

Jlnst atoro BeimonHuTe KOoMaHny IIpoekm | Coxpanums vnu @aiin |
Coxpanume.

1.5 KoHTpOJ/IbHBIE BONIPOCHI

1. Jlaiite omnpeneneHue OOBEKTHO-OPUEHTUPOBAHHOMY ITPOTPAMMHUPOBAHUIO.
Kaknmu mocTonHCTBaMH M HETOCTATKaMU 00JIaaeT TaHHASI TEXHOJIOT S ?

2. YUto co0oit mpeacTaBIsIOT KIIaCChl, 00BEKTHI, HHTEP(EchI?

3. B dyem 3akitouaercs CyImIHOCTb MPUHIIMIIOB MHKAMCYJISIIUU, TOJIMMOphU3Ma,
HacJeq0BaHUA?

4. Kakue NpUHIUIIBI MOJI0KEHBI B OCHOBY TexHoJorun OOI1?

5. Uro coboit mpeicTaBiisieT BU3yalbHOE IPOSKTUPOBaHUEe nHTepderica?

6. Ilepeunciure OCHOBHBIE BJIEMEHTHI IOJIH30BATEILCKOrO HHTEpdeiica
Lazarus.

7. Kakue pyHKIIMM BBITIONHIET NAJIMTPa KOMIIOHEHTOB B Lazarus?

8. Il uero ucnonw3yercss Hucnekmop 006vekmog?

9. Pa3psicHuTe Ha3HAYCHUE OCHOBHBIX (haiiIioB, BXOISIIMX B MMPOEKT Lazarus.

10. U3 xakux komrnonentoB coctout IDE Lazarus?

11. B yem oTimune HEBU3yaIbHBIX OT BU3YaJbHBIX KOMITIOHCHTOB?

12. C moMoIIpI0 KaKoro CBOMCTBA MEHSICTCS 3aT0JIOBOK Y KOMIIOHEHTA?

13. [IpoeKThI COXpaHsAIOTCS B OAHOM (aiiie uin HeT?

14. Kakue koMaHIbl TEKCTOBOTO penakTopa Bel 3Haere?

15. Urto Takoe OnOK TeKcTa MNpOorpaMMmbl U Kak ero BbiaenuTh? Kakue
orieparuy ¢ 0JJOKaMHu BbI 3HaeTe?

16. Kak ocymiecTBUTh KOHTEKCTHBIN ITOUCK U 3aMEHY?

17. Yto npexacrasisieT co00il cTpoka KOMMEHTapueB?

18. OObsicHUTe Ha3HaueHHe HHTepdeiicHoi cekmuu (interface), cekiuu
peanuszaruu (implementation) u cexiuy HHULMATH3AMHA MOTYJIs UNIt.

19. BepHo 11, 9yTO B MOyII€e UNIt:

a) KOJMYECTBO TOIIPOrpaMM B MHTEP(EHCHONW CEKIIMU JTOJDKHO COBIIAJATh C
KOJIMYECTBOM ITOANPOTPaMM B CEKIIUU Pealli3alliy;

0) KOJMYECTBO TOJIPOrpaMM B MHTEP(HEHCHON CEKIIMM MOYKET OBITh MCHBIIIC
KOJIMYECTBA IMOMPOTrPaMM B CEKIIMH PeaTH3alliu;

B) KOJMYECTBO MOJINPOrpamMM B MHTEP(PENCHON CEeKUIUU MOKET OBITh OOJbIIIE
KOJIMYECTBA TMOJIIIPOTPaMM B CEKIIMH peaTn3alliu.

20. TlokaxuTe Ha MpUMeEpax, KaKk OCYIIECTBIISCTCS:

a) 3aIyCK U BBIXOJ] U3 HHTETPUPOBAHHOM CPEIBI;

0) 3arpy3ka u coxpaHeHue (HaisioB IPOEKTa;

B) KOMITWJISIIIUS U 3aITYCK MPOTPaMMBI.
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2 JlabopaTopHasn paboTta Ne2 — KOHCOMnbHbIe NporpamMmbl Ha
Free Pascal

2.1 lles1b pa6oTHI

3HAaKOMCTBO C OCHOBHBIMHM 3JIEMEHTaMHU SI3bIKa MpOTrpamMMHUpoBaHus Free
Pascal/Lazarus: mnepeMeHHBIMH, WX THUIAMH, OCHOBHBIMH OICPAllUSIMH U
GYyHKIUSAMH.

B xo/e BBINOTHEHUST Pa0OTHI CIIEyeT YCBOUTH:

- cTpYKTYpy nporpamm Ha Free Pascal/Lazarus;

- Ha3HAYCHHE OCHOBHBIX 00beKkTOB Ha Free Pascal/Lazarus.

Hayuutbcs:

- BEIOUpATh U OOBSBIATH OCHOBHBIC THITHI JAaHHBIX B iporpammax Free Pascal;

- YCBOUTH MpaBUJIa KCIIOJIb30BAHUSA KOHCTAHT, MIEPEMEHHBIX U ONEPaTopoB B
Free Pascal/Lazarus;

- OCBOUTH MpaBmiia GopMHUpOBaHUs BeipakeHuil B Free Pascal/Lazarus;

- paboTtaTh B KOHCOJILHOM Bepcuu Free Pascal.

2.2 TllopsAAOK BBINOJIHEHUS PaGOThI

[Tepen BBITOTHEHUEM 3TON PabOTHI CIICTYET:

1. O3HaKOMHTBCS C TeOpeTHUeCKorW dYacThio (pasgen 2.5). B kadectBe
JIOTIOJTHUTEIPHOTO MCTOYHUKA 3HAHUH MCIOJIb30BaTh [1 - 8].

2. BBITOTHUTS HHIUBUAYATBHOE 3a/IaHKE ITI0 CBOEMY BapHAHTY.

3. 3arpy3uth cuctemy nporpammupoBanus Free Pascal/Lazarus.

4. BoiiTH B peXUM PEIaKTUPOBAHUS U HAOpaTh TEKCT MPOTPAMMBL.

5. 3amycTHUTh MporpaMMy Ha TPAHCIISAIIAIO U BHITTOTHCHHUE.

6. UcnipaButh OmuOKM, MOTYYUTh U TPOAHATU3UPOBATH PE3YJILTATHI.

7. OTBETUTH HA KOHTPOJIbHBIE BOTIPOCHI.

8. ObopMUTE OTUET U 3aMUTUTH €r0 y MPeroaaBaTes.

2.3 OT4eTHOCTh

Otuér no/DKeH OBITh BBIIOJHEH B COOTBETCTBUH C [9] M coOCTOATH U3
CJIEIYIOILUX PA3/EIIOB:

1. Tema u enb pabOTHI.

2. NHuBuayanbHOE 3aaHue.

3. OTKOMIUJIMPOBAHHBIA TEKCT MPOTPAMMBI (B JIEKTPOHHOM BHUJIE).

4. OTBeThl HA KOHTPOJIbHBIE BOMPOCHI.

5. BeiBOAEL.

3amuTa 1a00paTOPHON COCTOUT B OTBETAX HA KOHTPOJBHBIE BOIPOCHI IO
TEOPETUYECKOMY M MpaKTHUYEeCKOMY pazaenam paboTsl. Ilpu 3ammre oTuéra mno
paboTe J1s MOTydeHHsI 3a4€Ta CTYACHT JOJDKEH:

— YMETh OTBEYATh Ha KOHTPOJbHBIE BOIIPOCHI;

— MOKa3aTh, KaK paboTaeT pazpabOTaHHOE MPUIIOKEHUE;

— MPOJICMOHCTPUPOBATH HABBIKK PabOTHI B KOHCOJILHOM Bepcuu Free Pascal.
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2.4 KoHTpOJIbHBIE BOIIPOCHI

1. Yro Takoe KOHCOJbHOE mHpuioxkeHue? Yem OHO oOTIMYaeTCs OT

BU3yaJIbHOTO?

2. Ilepeuncnute cTaHmapTHbIC THIBI sA3bika Free Pascal. KakoBsl auana3oHbl
JOITYCTUMBIX 3HAYCHHH JIJIS TIEJIBIX M BEIIECTBEHHBIX THIIOB TAHHBIX ?

3. KakoBa cTpyKkTypa KOHCOJIbHOM mporpaMmMbl Free Pascal?

4. Kak onucaTb UIMEHOBaHHbIE KOHCTAHTHI?

5. Iyt KakoM 1M MCIOIb3YI0TCS TUITH3UPOBAHHBIE KOHCTAHTHI?

6. B kakoM mops ke BBIOTHSIIOTCS OTIEPAIH B BBIPAKEHUAX ?
7. Kak paboTaeT onepatop nmprcBanBaHUs?

8. Kak BBeCTH B KOHCOJIbHYIO IPOrpaMMy JaHHBIE C KJIaBUATYPhI?
9. Kak 3anmuchIBalOTCS OnepaTopsl BBIBO/IA Ha dKpaH B si3bike Free Pascal?

10. C kaKoii 1IeTbI0 OCYIIECTBIsACTCS (PopMaTUPOBAHUE PE3yIbTATOB BHIBOAA?

2.5 KpaTkue TeopeTuyecKue CBeAeHUA

Kpome  Bu3yanbHBIX

IPUIIOKEHUN

(anTI.

Application),

HMEIOIINX

rpaduueckuii unTepderic mox Windows, Lazarus mosposisier paszpabarbiBaTh U
OObIYHBIE KOHCONbHbIe npunoxcenuss (anrin. Custom Program), umwutHpytonme
paboTy mox omepanoHHoM cucteMoir MS-DOS ¢ TEKCTOBBIM IOJIB30BATEIIHCKUM
unrepdeiicom (6e3 rpaduku), KOTOphIE TaKKe MOTYT OBITh CO3/IaHBI B 00OJIOUKE

Free Pascal.

3armyck cpeibl IporpaMMUpPOBaHUs KOHCOJLHOTO Npuioxkenus Free Pascal B

Lazarus MOKHO OCYIIECTBUTh C TMOMOIIbI0 MeHo @ain | Cozdame...

B

MOSIBUBIIEMCST auajgoroBoM okHe (puc. 2.1) BwiOpats [Ipoexm | [lpocpamma wn

HaxkaTtb KHONIKY OK.

r = — B
%R Cosaath .. l_Ji:h
g e

4[| Mogyne » | Onucanue
~[] Mogyns Nackana Mporpatma
-] Copma

[ Mogyne gannsx Kenconsnas nporpamma va Free Pascal co
-] ©pesim BK/IHOMEHHBIMH AONCAHUTENBHBIMK
] Texcr BO3MOXKHOCTAMM.
! |: Cuenapwii InstantFPC

[7] Tecr FRCURit =

“-[] aiin cuenapua SQL

4 || ¥YHacneaoeaHHbIR 06beKT
I_ Y¥Hacnea0EaHHBIA OT KOMNOHEHTA NP

4 |_| Npoexr
|: Mpunoskenue
|| Mpecran nporpamma
2 |: Mperpamma .
|: KoHconsHoe NPWUACKEHNE
-[7] BuBnnotexa
] Mporpamma InstantFPC
| KnHrnneHOE TECTORNE NDUAMNKEHUE F 5

4 m }

I Cnpaeka ‘ oK ] [ Otmena
L _ — —- —

Puc. 2.1 - Ananorosoe okHo "Co3pgaTsb..."
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Ha skpaHe nosiBUTCS OKHO peJakTopa UCXOAHOTo Koja (puc. 2.2), B KOTOPOM
npejicTaBlieHa 3ar0TOBKA IporpaMmbl Ha si3bike Free Pascal.

1

10

i PEAAKTOP MCKOBHOMG KOAS _A-ﬂlvﬂg
ol & = |

Projectl:

{Smode objfpc}{$H+}

usecs
{SIFDEF UNIX}{S$IFDEF

UseCThreads}
cthreads,

{SENDIF} { SENDIF}

Classes

{ you can add units after this }:

BCT

projectl.lpr

Puc. 2.2 — 3arotoBKa nporpammbl B Pegakrope ncxogHoro Koga

CTpyKTypHO KOHCOJIbHAasi MporpaMmma
3aroJioBKa

HEO00A3aTEILHOTO

Ha
IPOrpamMMBbl

Free
(program),

Pascal cocroutr wu3
KOTOPBI  Ha3bIBAET

OporpaMMmy, U OCHOBHOTO MPOIPAaMMHOTO OJIOKa, B KOTOPOM MEXKAY KJIFOUEBBIMHU
cioBamu begin u end HaxoJsATCS OmepaTropbl, ONKCHIBAIONIUE HCIOTHICMBIC
nporpamMmoit neiictus (Tabnmma 2.1).

Tabnnua 2.1 - CTpyKTypa KOHCO/IbHOM NPOrpammbl

Oneparop Hauana pasgena

Program Wms_nporpammbi;

Ha3xaueHnune

3aronoeox

Mpumeuatue

MmA_nporpammei (no

Uses
Uma_moayna_1, ..,
| Wma_mopyna_N;
Label
Uma_metxum_1, ...,
| Mma_merxn N;
Const

MoAKNKUEHUE MOAYNEN,
6ubnurotex

OnvcaHne MeToK

OnucaHne KOHCTaHT

OnucaHue_KOHCTaHTbl_1, ...,
OnucaHue_KOHCTaHTbl _N;

Type
Onucaxue_tuna_l,
| Onvcasne_tvna_N
Var

Onucasue TUNOB AaHHbIX
Y
;

OnucaHue nepemeHHbIX

OnucaHue_nepemenHon_1, ..,
Onucaxue_nepemerHoi _N;

| Procedure 3aronosox_npoueaypbl;

begin
... {Teno npoueaypbi
| end.
Function 3aronosox_¢

begin
... {Teno dyHxumMM}
| end.
begin

end.

OnucaHme NpoLeayp, 1c-

NOAB3yEMbIX B8 NPOrPamme

}

YHKLUMY; | Onucakue bYHKUMIA, MC-

MONb3YEMbIX B NPOrpamme

' Teno nporpammb!

ymonuaHuio Projectl)
NPM HENAHNU MOMHO

| M3MEHMTD. -
Paznenbl oONUCcaHui

nporpammeoro 61oka,

| B KOTOPOM A0/THKHDI

BbiTb ONKUcaHbl BoR
06beKTbI, UCrioNbaye-

| Mbie B nporpamme (B

nobom nopagxe).

Paznen ucnonHAembix

onepatopos
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2.6 Pa6oTa B peaakTope ucxoaHoro tekcra Free Pascal

Penakrop Free Pascal oGmagaer BO3MOXHOCTSIMH, XapaKTEPHBIMH JIJIsI
OOJIBIIMHCTBA TEKCTOBBIX peAakTopoB. C €ro MnoMOIIBIO MOXHO CO34aBaTb HU
pelaKkTUpoBaTh  TEKCTHl mporpamMM. Kpome »3Toro, penmakrop obiagaer
BO3MO>KHOCTSIMU TIOJICBETKH CHHTAKCHUCA, a TAKXKE PAIOM JPYTHX yI00CTB.

TekcT B pemakTope MOXKHO BBIICNIATH, KOMHUPOBATh, BBIPE3aTh, BCTABIATH.
Kpome Toro, B pemakrope MOXHO OCYIIECTBJISATH IOMCK 3a/laHHOIO (parMeHTa
TEKCTa, BBIMOJHATH BCTABKY U 3aMEHY.

Bce nonyctumele oneparun B pegaktope coopansl B MeHio I[IpaBka u Ilouck
rmaBHoro MeHto Lazarus (puc. 2.3). Tam sxe npuBeneHsl U «[opsiune KiaBHIImy,
COOTBETCTBYIOIIKE KJIABUIIIAM MEHIO.

MNpaska @
' CTmeHnT Ctrl+Z \ B Haiimi .. Ctrl+F
5> BepHyTe Shift+Ctrl+Z 8 Haitw cnegyrowee F3
- B g8  Haiitw npeasiayiee Shift+F3
df Bupesats Ctri+X B Fomn damne: Shift Ctrl+F
03 Konuposars Ctrl+C 8 3amennrs .. Ctil+R
[y Bcraeums Cirl+V #  Haiiti NHKpEMEHTHO Ctrl+E
Boigenute Bce Ctrl+A [ Nepeiim k crpoke .. Ctrl+5
BoigenuTs 40 crobki 8 [epeiitn Hazag Ctrl+H
5% Tepeiitn enepéa Shift+Ctrl+H

Beigenuts Bnok koga
JoBasuTe ToUKY NEPEXOAR B MCTOPHID

Beigenute cnoeo Ctrl+K, T
Mepeiitn k cnegyrowei ownbre Ctrl+F3
Beigenute ctpo Ctrl+K, L .
B s K Mepeiith K npegpiaywed owutre Shift+ Ctrl+F8
Beigenuts ab3ay, P '
= YsennuuTs oTCTYN BbIAENEHHOMD Ctrl+] YCTaHoBNTE CEOBOAHYHO 3aKNaaKY
= YMEHbLINTE OTCTYN EbIAENEHHOTO Ctrl+U @| Tepeiitn k cnefytoLLel 3aknagke
%&1 BepxHuii perncTp BblgeneHHoro Ctrl+K, N ®! [Mepeii k npeaeigy e sacnagke
A Crl K O = =
g HuwxkHwii perncTp BblgeneHHOMO Ctrl+K, O Haiitv apyroii koneu Gnoka koga Ctrl+Q, 0
F:gj MepexntounTe pErUCTp BEIZENEHHOMD Ctrl+K, P Haiiti Hauano Gnoka koga Ctrl+Q, M
ﬂ::" CopTUpOBaTh BBIAENEHHOE ... Haiitt obnaBneHKne Alt+Beepx
- ) i
MpeoBpaszoeate TAG & npoBenti B BEIAENEHHOM (N [SREERE R Sl

- Mepeiitn no aupextnse SI
Pazbute CTOOKN B BbIAENEHHO M
Haimi ccenkm Ha waeHTHduKaTop ... Shift+ Ctrl+I

Bcraente ns TaGnnyel CMMBONOE .. Shift+Ctrl+M CNCOK NPOLERYP ... Alt+G

Puc. 2.3 - MeHto MNpaBka 1 NMouck Pepaktopa ncxogHoro TekcTa

s mocryma Kk MEHIO MOXKHO:

1. ucrionb30BaTh I BHIOOPA MyHKTA MEHIO MBIIIb;

2. Haxatrp F10, 4roOml mepeximounTh (OKYC HA MEHIO. 3aTeéM MOKHO
MCIIOJIb30BaTh KJIABUIIKM CO CTpEJIKaMHU JUIsl HaBUTAIlMM MO MeHio. s BwIOOpa
MIyHKTa MEHIO UCIIONb3YyeTCs KIaBulia Enter.

KoHTekcTHOEe MEHI0O MOKHO BBI3BAaTh IETYKOM IMPABON KHOMKHU MBIIH (PHC.

2.4).

23



Haiiti oGrABneHne Alt+Beepx
Haiiti »

Bctaeute 3nemenT cnncka ToDo Shift+Ctrl+T

Boipesate Crl+X

s

Konwnposate Cerl+C

Bcraewnte Crl+V

=0

i BeigenwnTe BCE Ctri+A

Konupoeate uma daiina

Oripeime dain »

Mapamerpel daiina »

Mepelitk no 3aknagke 3

MepexntounTs saknagry »
4 Otnapka 3

Wcxogreni kog r

MepepatoTka Koga 4
7  Mapamerpei

Puc. 2.4 - KOHTeKCTHOe meHto PegakTopa

Jns BeIXOJ@ M3 MEHIO O€3 BBIMOJHEHUS KaKUX-JIMOO JEUCTBUU CleayeT
Ha)kaTh KJaBuiy ESC.

2.7 llpuMep pa3pabOTKHU NPOrpaMMbl

Program Ivanov; //3aronoBok nporpamMmmsil;
{HasHna4eHne nporpammbl — OcBoeHue paboTbl ¢ Free Pascal B KOHCONbHOM pexunme}
{ABTop: NBaHoB WN.W., cTyaeHT rpynnsl 218-1}
{BapwuaHT 3agaHusa: N° 1}
{YcnoBusa 3agaHus — PaccumTtatb no dopmyne 3HavyeHmne pyHkumm Y = f((x)}
{$mode objfpc} {$H+} //aupekTnBa KOMNUNATOpPa
Uses //Vicnonb3yemble Mmoaynm
{$IFDEF UNIX} {$IFDEF UseCThreads} //gupekTBa komnunsaTopa
{$ENFIF} {$ENDIF} //anpektuBa komnunatTopa
Classes
{you can add units after this}
{Pa3genbl onucaHunin JaHHbIX}
Const //Vicnonb3yemble KOHCTaHTbI
a=2.5; b= Pi,
Var [IMcnonb3yemble nepeMeHHble
Y, /[PesynbTar

x : real; [|AprymeHT oyHKUNN
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begin {Hayano ocHoBHoOro 65oka nporpammsl lvanov}
{BblBOA, Ha 3KpaH 3arosioBka NporpaMmmbl}

writeln(‘Pac4éTt pyHkumm Y = sqrt(abs(sin(x)/(a - b))");
writeln; //Tponyck cTpoku

write('BBeante aprymeHT dyHKUmK X ='); //Bbigod Ha aKpaH 3arpoca
ReadIn(x); //BBoa ¢ knaBmaTtypbl apryMeHTa yHKLMn

Y = sqrt(abs(sin(x)/(a - b)); //Pacu4ét no chopmyne
Writeln; //Mponyck cTpoku

Writeln('Pesynbtat Y = ', Y:12:5),

Writeln; //Mponyck cTpoku

Writeln('0nsa 3aBepLueHnst nporpammbl HaxxmuTte Enter...");
ReadIn;

end. {KoHeL, ocHOBHOro 6noka nporpammsl lvanov}

Ilpumeuanue. Ilo ymonuanuto B cpeae Lazarus ucmonb3zyeTcss KOAMPOBKA
UTF-8. Onnako koHconbpHble npuioxkeHus B OC Windows HCHONB3YIOT CTapyro
koaupoBky MS DOS — CP866. UTOOBI B KOHCOJIBHBIX NPUIIOKEHUSAX, CO3/1aBAEMBIX C
MOMOILBIO Cpeibl pa3paboTku Lazarus, mpaBuiIbHO BBIBOJUINCH PYCCKHE CHMBOJIBI,
HYKHO:

1. III€nKHYTh MpaBoOil KHONKOW MBIIIM B OKHE PEIAKTOPAa UCXOJHOTO KOJA.

2. Beiopate HHapamemput ¢paiina | Koouposxa | CP866.

3. B mosBuUBIIEMCSI OKHE Ha)XaTh KHOIIKY C HaAnuchbio M3menums chaiin,
MOCJIC YEeTO He 3a0BbITh COXPAHUTh U3MEHEHHBIN (aii.

2.8 PeKOMeHaalMHy 110 COCTAaBJIEHUIO IporpamMmmMabl

1. CocraBneHue mnporpaMmbl Ielecoo0pa3HO HavaTh C co3naHus Qaiina
KOHCOJIbHOW TpOorpamMMbl U COXpaHEHUs €€ B MPEeIBApPUTEIbHO MOATOTOBIECHHOM
kartajore npoekTa. O0s3aTeabHO MPEIyCMOTPETh:

— pa3yMHbIi BBIOOp UAECHTU(HUKATOPOB;

— MHOTOKPAaTHBI BBOJl JAaHHBIX TMPU HWCIIOJTHEHUH MPOTPAMMEI, T.€.
BO3MOKHOCTH IIOBTOPHOTO CUE€Ta MPH APYTUX UCXOTHBIX JaHHBIX;

— MPOCTEUIINI TUANOT TUTIA «3apPOC-OTBET» MPH BBOJIC JAHHBIX;

— HE0OXOJUMbIe KOMMEHTApPHH B TEKCTE MPOTPaMMBI;

— BBIBOJ] PE3YJIbTATOB B YZIOOHOM JIJIsI TOJTH30BATENs BUJIC.

2. Tak kak UCXOAHbIE JlaHHBIE, TPOMEXKYTOUYHBIE U OKOHYATEJIbHBIC
pe3ynbTaThl apu(METHUECKUX BBIYMCICHUN OOBIKHOBEHHO COAEPKAT U JIPOOHYIO
4acTh, TO Pa3yMHO UCIOJIb30BaTh IaHHBIE BEIIECTBEHHOTO THUIIA.
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3. Jlns BO3BEACHUS B CTEMCHb D HEOTPHUIATEIILHOTO M HE PABHOTO HYIIIO
BhIpaXKCHHMS (HE CyIIEeCTBYET JIorapudMOB OT OTpULIATEIbHBIX uncen) Bo Free Pascal
MO>KHO BOCITOJIb30BaThCS CIIECIYIOIINM ITPE00pa30BaHUEM:

a” = exp(b*In(a)).

4. V3Bneub KOpeHb creneHW N w3 ymcia a (mpu a > 0) o3HavaeT BO3BECTH
yuciao @ B cTeneHb 1/n . J{ns u3BieueHHs KOpHSA N M3 HEOTPHIIATEIBHOTO U HE
paBHOTO HYJIIO BBIP@XKCHHS MOYKHO BOCIIOJIB30BaThcst Bo Free Pascal ciemyrommm
npeoOpa30BaHUEM:

Va = exp(In(a)/n).

5. Bepazuth gecATHuHBIA Jorapudm UYepe3 HATYpPaJIbHBI  MOYKHO

npeoOpa30BaHUEM:

lg(a) = In(a)/In(10).

2.9 UuauBHUAya/IbHbIE 3aJaHUS

1. JInsa cBoero BapuaHTa (Tabimia 2.2) HamucaTh KOHCOJIBHYIO TIPOrpaMMy Ha
s3pike Free Pascal mis BeramcieHus QyHKIMY, 3HAYCHUE apryMEHTa X JIUIT KOTOPOK
BBOJISIT C KJIABHATYPHI.

2. OnpenenuTh MOPSIOK BBIMOJHEHUS OIeparuii B GpopMylie, TpOHyMEPOBaB
UX.

3. [IpousBectu TeCTUPOBAHUE MPOTPAMMBbI, CO3/IaHHON B KOHCOJIbHOW BEpCUU
Free Pascal mpu 3aaHHbIX 3HAYEHUAX KOHCTAHT M JIBYX 3HAUCHHIX TICPEMCHHOM.

Tabsnua 2.2 - BapnaHTbl MHAVMBUAYAbHbIX 3a4aHUIM
No KoHcranTsl  [epemenHan

BapuaHTa Py a b X3 Xz

1 lg(a +x) 6 10 0.5 0
sf gla+x)
Y:= @
ba+x + b te

2 - sin(ln(a+b-x))+(b+x)® | 17| 05 | 15 | 18
i a-x2+b-x—1 |
3. lg(a+x)-x? 30 [ -05 | 13 | 20

Y:=
B cos(m - x) |
4. bS—tgx | 15 | 03 | 20
Y=
Inx ]
5. =’ (% _ 3“) T 15 | -100 [ 08 | 13
' vx+2 _ | |
o i (a+¥x+3)-(x+b) 10| 20 [ 05 | 05

Inb | | |
7. b-e® ) g n | 50 | 60 | 65
Yi=———+—
tg(5-x) . b
8. x? —a* w2 | 09 | 10 | 20
Y:=3-—
b% + a* | |
9. b-In(la + x|) /3| 40 | 3.0 | 3.0
Yi=—————
) Va? —sinb [ )
10. sin’x —a* 21/3 2.0 2.5
YVim— —
Vi-x—4—a

1L o x + % T 15 3.5
o)

12. 1 1 4.0 6.0 | 5.0

Y'=\/lx+1|+a+a
arctg(a — x) [
13, | _lgz(x+raA)—|x+a] 5.0 100 | 0
b= cos?(x +a)
14
s G
Y:Z——Tﬁ———‘
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OKoHuaHue Tabnnubi 2.2

Ne ~ Koucrantel  lNepemenHan
BapuaHTa i a b X3 X2
15. I sin(a . x) + lxlol - bid 15 17
cos(b-x) +%
16. In(x® + a) — lg (22 140 [ 2000 | 100 | 5.0
y, = I + @)~ Vg6
arctgy
17. - eo’°1'° - cos(b . x) . |x| 50.0 | n/3 5.5 -4.0
— 1
Ig%lxl +
18. esinfax) 4 cos(b-x) 1 T 2n 0.8 0.6
Vis——————— =
S5-cos?(a-x)—a «x
10. lgx + |x 20| 30 | 40 | 30
g Mot 5
a-x
20. cos(2-x) 10| 23 | 80 | 50
Y:= +x%-/Isinx
a+sinx I I
21. X2 e w | = | 50 | a0
Y:= Fix~e
cos(a-x) + sin(b - x)
22. Ilg(b+x 10| 15 0 1.0
Y:=sin(x)-a +M
Vb
23. tg x lg_x 2 -2.5 2.0 3.0
Inx a
y:=nx__@
Ib-x|
24 lg(lb+x 10.0 | -8.0 0 2.2
o gy 190+ 2D
va-x+b
25. 2 5.0 6.0 -4.0 3.0
a-x b
poo V@ P+
a1 —1g(lb - x|)
26. x? - cosx 15| 30 | 05 | 10
yi=——
Vb—x+a
27. - arctg(b - x) + |x| 30| 5x | 18 | 20
’ Vb—x+a
28. P 80| 70 | 01 | 03
_atxte
lg(b—x)
20. 1 1.0 2.0 3.0 4.0
tg(a+x) — P
Y:= =
Vb-x
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3 NabopaTtopHasa pabota Ne3 — OnepaTopbl NnpucBaMBaHusA

3.1 llesb paGoTHI

[lens» pabOTHI: OCBOCHHE OCHOBHBIX JJEMEHTOB HWHTETPUPOBAHHOW CpEIIbI
BU3yaJIbHOTO MpOrpaMMHpoOBaHus Lazarus w pa3pabotka ¢ €€ MOMOIIBIO
MIPOCTENIINX IPHUIIOKEHHMN.

B xoe BbITTOTHEHUS pabOTHI CICAYET YCBOWTH:

- CTpYKTYypy OporpamMm Ha Lazarus;

- Ha3HavyeHue 0a30BbIX OOBEKTOB Ha Lazarus.

Hayuutbcs:

- paboTaTh B MHTETpUPOBAHHOM cpeje Lazarus;

- YCBOUTH TNpaBWJIa HUCIOJb30BAHUS OCHOBHBIX THUIIOB JIaHHBIX (KOHCTaHT,
IIepEMEHHBIX ) U OomepaTopoB B Lazarus;

- OCBOWUTH NMPHUEMBI MPOrPAMMHUPOBAHUA M OTJIAJKU MPOCTEHIINX JIMHEHHBIX
aNTOPUTMOB.

3.2 IlopsAA0K BBINOJIHEHUA PA6OThI

[lepen BbIMOTHEHUEM ITON PAOOTHI CIIETYET:

1. OsHakoMUTbCS C TeopeTHdecko uacthio (paszzmen 3.5). B kadecTBe
JIOTIOJTHUTEIPHOTO MCTOYHUKA 3HAHUI MOKHO MCIOJIb30BaTh [1 - 8].

2. BBINOMHUTS MHIUBHUAYATBHOE 33/IaHKE 110 CBOEMY BapHUaHTY.

3. Bo#iTu B CBOl JWYHBIA KaTajlor, 3arpy3uTh U HACTPOUTh CHUCTEMY
nporpamMmmupoBaHus Lazarus.

4. BoiiTH B peXUM PEIaKTUPOBAHUS U HAOpaTh TEKCT MPOTPAMMBL.

5. 3amycTuUTh MporpaMMy Ha TPAHCIISAIINIO U BBHITTOJTHCHHE.

6. McnpaButh OMMOKKM C TOMOIIBIO OTJAAKW, YTOOBI MporpaMMa JaBajia
MpaBUJIBLHBIC PE3YIbTATHI.

7. OTBETHTH Ha KOHTPOJIbHBIE BOTIPOCHI.

8. OpopmMuTh OTUET U 3aLTUTUTH €O y MPENoaaBaATENS.

3.3 OT4eTHOCTH

OT4yé€T n0JKEH OBbITh BBINOJHEH B COOTBETCTBHM C [9] W COCTOSITH U3
CJIEIYIOLUX Pa3/eIIOB:

1. Tema u 1enb padOTHI.

2. nauBuyansHOE 3a/1aHKeE.

3. brok-cxema anropurMma.

4. OTKOMITMJIMPOBAHHBIN TEKCT MPOTPaMMBbI (B JIEKTPOHHOM BUJIE).

5. OTBETHI HA KOHTPOJIbHBIE BOMPOCHI.

6. Pe3ynbTaThl BRIMOTHEHUS! TPOTPAMMBI.

7. BEIBOIBL.

[Tpu 3amuTe otyé€Ta Mo paboTe AJig MOTydeHUs 3a4éTa CTYICHT JOJIKEH:

— YMETh OTBEYATh Ha KOHTPOJbHBIE BOIIPOCHI;
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—  00O0CHOBaTh CTPYKTYpPY BBIOPaHHOrO ajropuTMa M J0Ka3aThb, YTO
pa3paboTaHHOE MPUIIOKEHUE pabOTaeT MPABUIILHO;

— YMETb MOSICHUTH Ha3HAYEHHE PJIEMEHTOB pa3pabOTaHHOTO MPUIIOKEHHUS;

— TIPOAEMOHCTPUPOBATh HABBIKK PabOThHI B MHTETPUPOBAHHOM cpene Lazarus.

3.4 KoHTpoJIbHbIE BOIIPOCHI

1. JlaiiTe onpeneneHne 00bEKTHO-OPUEHTUPOBAHHOMY MTPOTPaMMHUPOBAHHIO.
Kakumu 1oCTOMHCTBAMU M HeJJOCTaTKaMu 00J1a/1aeT JaHHAS TEXHOJIOTHsI?

2. Uto co00it mpeACTaBIsAIOT KJIACChl, 00BEKThI, UHTEp(EHChI?

3. B dyem 3akmodaercss CyIIHOCTh TPHUHIIMIOB  WHKAICYIISAIUH,
nonumMopduszmMa, HacIeJOBaHUS?

4. Kakve npuHUUIIBI TOJI0KEHBI B OCHOBY TexHoioruu OOI1?

5. Yto coboit mpencTaBiseT BU3yalbHOE IPOSKTHPOBaHNEe nHTEpderica?

6. Ilepeuncnure OCHOBHBIC AJIEMEHTHI MOJB30BATEIBCKOTO HWHTEpdeiica
Lazarus.

7. Kakue GpyHKIMM BBIMOTHIET NAIUTPa KOMIIOHEHTOB B Lazarus?

8. 1yt uero ucnonb3yercss UHcnekTop 00beKTOB?

9. Pa3zbsicHuTe Ha3HAYCHHE OCHOBHBIX (DalJIOB, BXOJSIIMX B IMPOEKT
Lazarus.

10. Kakoi#t anroputM HasbiBaeTcs JUHEHHBIM? M3 Kakux omnepaTtopoB OH
COCTOUT?

3.5 JIuHelHbIE NPOrpaMMbI

Pemenue mo0oit 3aaun qocturaeTcss 00padoTKo nHMOpPMAIUN WIH JaHHBIX.
[ToaTOMY, Kak nporpaMMucTy, BaM HeoOX0AMMO 3HaTh, KaK:

- OCYIIECTBUTh BBOJ [JIaHHBIX — T.€. BBECTM HUH(popmaluio (AaHHBIE) B
MporpamMmy ¢ KJIaBUaTyphl, JUCKA WU U3 TOPTA BBOJ1a/BHIBOJIA;

- COXpaHWUTh JaHHbIe (MH(OpPMAIMIO) BO BHYTPCHHEH (ONEpaTHBHON) WK
BHEIIHEW (PKpaH, MarHUTHBIE W ONTUYECKHUE JUCKU U JIPyrUe YCTpOMCTBa BBOJA-
BBIBOZIA) MaMSTH. ODTO JOCTHIaeTCs HCIOJIb30BAHUEM KOHCTAaHT, MEPEMEHHBIX U
CTPYKTYp, COAepKaluX yncia (1eable U BEIIECTBEHHBIE), TEKCT (CUMBOJIBI M CTPOKH)
WIM YKa3aTelH — aApeca IEPEMEHHBIX U CTPYKTYP;

- TIPaBWJIBHO 33JaTh KOMaH]IbI 00Pa0OTKM MaHHBIX (OMEPaTOPbl, HHCTPYKIIHH).
C ux NOMOIIBIO OCYIIECTBISIOT MPUCBANBAHNE 3HAUYECHUI, BBIYMCICHUE BBIPAXKEHUH,
CpaBHEHHUE 3HaueHUH (paBHO, HE PaBHO, OOJIBIIIE U T.1I.);

- MOJTyYHTh JJAHHBIC U3 MPOrpaMMbl (BBIBOJ] IaHHBIX) HA 3KpaH, HA JAUCK WJIH B
MOPT BBOJ1a/BBIBO/IA.

Bbl MOkeTe HanucaTh U yHOPSJIOYUTh ONEPaTOphl TaK, YTOObIL:

- HEKOTOPBIE M3 HUX BBINOJHSIUCH MPU BBIMOIHEHUU ONPEACIEHHOTO YCIOBUS
WIH psifia ycIoBUM (YCIIOBHOE BBINOJIHEHUE);

- JIpyrue BBINOJHAJIUCh ONpeneNéHHOe 4Yucao pa3 (UMKIbI), MOKa HUCTHHHO
HEKOTOpPOE YCIIOBUE, WM MOKA YCIOBHE HE CTAHET UCTUHHBIM;
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- Jgpyrue coOupamuch B OTJACJIbHBIE YacTH, OOBEIUHEHHBICE HMEHEM
(moamporpamMmel), KOTOpPbIE MOTYT OBITh BBIMOJHEHB B HECKOJBKUX MeECTax
IPOTrpaMMBbl, T/I€ €CTh BbI30B UX 110 UMEHH.

[Ipn mr00OBIX 3HAYEHUSAX HCXOJHBIX JAHHBIX B JIMHCHMHOM aJrOpUTME BCE
nevicteust AI, A2, .... AN BBINOJHIIOTCS OJHOKPATHO, CTPOTO IOCJIEI0BATEILHO,
oaHo 3a apyrum (puc. 3.1). Takoit MOPSAOK BBIMOJHEHHUS ICHCTBHM Ha3bIBACTCS
ecmecmeeHHbIM.

Al —
Beog
MCXOOHbIX [ =====< C Knasuartypbl
OaHHbIX
A2

|
O6paboTKa

(BBIMMCNEHMA)

AN -
Bbigsoo
Ha s3KkpaH
MCXOAHbIX
MOHUTOpa
OaHHbIX

)

Puc. 3.1 — J/InHeliHbI anroputm

[IporpaMMbl ¢ JIMHEWHOM CTPYKTYpPOM  SBIISIIOTCS NPOCTEUIIMMHU U
WCTIONB3YIOTCS B YHWCTOM BHJI€ Ha IPAKTUKE JOCTATOYHO PEIKO: IPU pacuére
OOBIYHBIX aApUPMETUUYECKUX U aIreOpanyecKux BBIPAKEHUH W peUIeHUuU psaa
MPOCTEUIINX 33]1a4.

ANTOPUTM JUHEHHON CTPYKTYphI MPEICTaBIsET COOOM MOCIEAOBATEIbHOCTD
NEeUCTBUHN U HE COACPKUT KAKUX-TTUOO YCITOBUIA.

B nuHelHbIX porpaMmmMax MOTYT NPUMEHSATHCS TOJBKO:

- orepartopsl (MPOoIeAYPhl) BBOA,

- orepartopsl (MPoLEAyphl) BEIBOAA,

- OIllepaTophl MPUCBAaUBAHUS (MI3MEHEHHUS 3HAUEHUS IEPEMEHHBIX ),

- oIepaTopbl 0OpaIIeHUs K IOANPOTrpaMMaM.

PaccmoTpum  BakHeHIIMe 53JIEeMEHThI TporpaMMmbl  Ha s3blke  Lazarus,
HCIIOJIb3yEMBIE MTPU CO3AaHUU JIMHEWHBIX IIPOTPAMM.

Oneparop npucBaMBaHMsl  SBJSIETCA  OCHOBHBIM  BBIYMCIUTEIbHBIM
oneparopoM. Eciu B mnporpamMMe Haa0 BBINOJHUTh BBIUHUCIEHUE, TO HYXKHO
UCII0JIb30BaTh ONEPaTOp MPUCBAUBAHMSL.
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B pe3ynbTare BHINOJIHEHUS OMepaTopa MPHCBaUBaHUS 3HAYEHHE MEpPEeMEHHON
MEHsIeTCSl, €l PUCBAaUBAETCSI HOBOE 3HAUYCHHUE.

B o0mieM Buie MHCTPYKIMS PUCBANBAHU BBITISANT TaK:

< Uma > = < gvipaswcenue >
rne Mmsa — uUMA TEepeMEHHOW, 3HaueHUE KOTOPOW W3MEHSETCS B pe3ysbTaTe
BBITIOJIHEHUSI OTIepaTopa MPUCBAWBAHUS; | = CUMBOJ MPUCBAUBAHUS; 6bIPAMNCEHUE —
BBIpQKCHHUE, 3HAUYCHHE KOTOPOTO IPUCBANBACTCS IEPEMEHHOMN, NMsI KOTOPOH YKa3aHO
CclieBa OT CIMBOJIA OTIepaTopa MpUCBAauBaHMSL.

OmepaTop pUCBauBaHUS BBITIOTHSICTCS CICAYIONIM 00pa3oM:

- CHavaJia BBIYHCIISICTCS] 3HAUCHHUE BBIPAKEHUS, KOTOPOE HAXOJIUTCS CIpaBa OT
CHUMBOJIa IPUCBanBaHus (: =);

- 3aTeM BBIYUCIIEHHOE 3HAYCHUE 3aIMCHIBACTCS B IMEPEMEHHYIO, UMSI KOTOPOIi
CTOUT CJIeBa OT CUMBOJIA IPUCBAUBAHUSI.

Hanpumep, B pe3ynbTaTe BHIIOIHEHUS ONIEPATOPOB:

£:=0; {3HaueHHE TIEPEeMEHHO | CTAHOBHUTCS PAaBHBIM HYJIIO }

a:=b+c; {3HaueHneM nepeMeHHOH a OyeT CyMMOli 3HaYCHU TIEPEMEHHBIX D 1
c}

J:=] +1; {3HaueHHe IEPEeMEHHOM j YBEITMUMUBACTCS HA CIUHHMILY }

BripaxxeHne J0MKHO OBITH COBMECTUMO IO MPHUCBAaWBAaHUIO C THUIIOM
nepeMeHHON. Orneparop MPHUCBaWBaHUS CUUTACTCS BEPHBIM, €CIIM THUI BBIPAKEHHUS
COOTBETCTBYET WM MOXKET OBITh NMPHUBEAEH K THUIY MEPEMECHHOM, MOITyYaroleH
3HayeHune. Hampumep, mnepemeHHOW Tuma real MOXXHO TNPUCBOMTH 3HAYCHUE
BBIpKEHUs, TUIT KoToporo real wmm integer, a mepemenHol Tuma integer MoxHO
MPUCBOWTH 3HAYCHUE BBIPAKEHHSI TOJILKO TUTIA INteger.

Tak, HanpuMep, eclii IepeMeHHbIe | 1 N UMEroT T INteger, a nepemenHas d —
i real, To

i :=n/10; i:=1.0; {omepaTropsl HEMPABUIbHBIC }

d ;=i +1; {omepaTopsl 3aMUCcaHbI MPABUILHO }

JIrobast mporpamMma B CBOeH pabOTE HMCIONB3YeT KaKHe-TO MCXOJIHBIEC JaHHBIE.
JInst opraHu3aiuy BBOJa MOKHO UCToyb30BaTh kommoHeHT TEdit (ITone BBoza), mis
BbIBOZIa pe3ynbTaToB — kommoHeHT TLabel (ITone BwiBoma). Kommonent TEdit
MPEACTABISIET U3 ceOsl MmoJie BBoAA (peAaKTUPOBaHUs) CTPOKH CUMBOJIOB (puc. 3.2).

Bup

il

Standard

®

Puc.3.2 — KomnoHeHT TEdit v ero mecTo B [MannTpe MHCTPYCEHTOB

Tabmuna 3.1 mpeacraBiasieT OCHOBHBIE CBOMCTBA KoMIToHeHTa T Edit.
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Tabnuua 3.1 - OcHoBHble cBOMCTBA KOMMNOHeHTa TEdit (none BBOAa CTPOKU CUMBOJIOB)

Name ' MMA KOMNOHEeHTa. Mcnonb3yeTca B porpaMmme AnA AOCTYNa K KOMAOHEHTY U
€ro CBOMCTBaM, B YaCTHOCTU AN1A AOCTyNa K TEKCTY, BBEAEHHOMY B MoJie pe-

| AaKTMpOBaHWA.

Text ' TeKCT, HaxOAAWMIICA B Nose BBOAA U PeAaKTMPOBaHMA.

Left 7| PaccToaHMe OT 1€BOW rPaHMLIbl KOMMNOHEHTa /10 IEBOM rPpaHMLbl OpMbI.
Top ' PaccTosHMe OT BEPXHEN rpaHuLb KOMMOHEeHTa A0 BepXHeW rpaHunLibl Gopmbi.
Width, ‘ LLinpuHa, BbicOTa nons.

_Height | = 0000000000000
Font ' WpudT, UCNoNb3yemblit ANA 0OTOBPaKeHUA BBOAUMOTO TEKCTA.

ParentFont ' TMpuW3HaK HacseAoBaHMA KOMMNOHEHTOM XapaKTepUCTUK wpudTta dopmsbl, Ha
KOTOPOM HaxoauTbCA KOMMOHEHT. Ecnu 3HaueHue cBoicTea pasHo True, TO
npu N3MeHeHUN CBOMUCTBA Font GopMbl aBTOMaTUYECKM MEHAETCA 3HAYEHUNE
CBOICTBa Font KOMMOHEHTa.

Enabled McnonbsyeTcs ANA orpaHUYEeHUA BOSMOXKHOCTU U3MEHUTD TEKCT B Nose pe-
OaKTUpoBaHMA. Ecaun 3HaueHne CBOMCTBa pPaBHO False, TO TEKCT B NoJie peaak-

| TUPOBAHMA U3MEHUTD HENb3A.

Visible | Mo3B0/IAET CKPbITb TEKCT (False) unu caenatb ero suaumbim (True).

YtoOBl BBECTH YHWCJICHHBIC JaHHbIC ¢ Tomoribio kommoneHT TEdit (TTome
BBOJIa), a JUTS BBIBOJIA YMCIICHHBIX pe3ynbraToB — kommoHeHT TLabel (ITone BriBo/a)
— cjenyeT TOIKIIOYUTH CHENHalbHbIe (YHKIIMH TI€peBOJa M3 CHMBOJIBHOTO
IpeJICTaBICHHs B YUCIIeHHOe (Tadymna 3.2) u HaobopoT (Tabuia 3.3).

Tabnuua 3.2 - NMpeobpasoBaHue CTPOK B gpyrue TUnbl

Tun

Tun

0O603HauyeHue [eicrBue
aprymeHTOB pe3synbrata
' StrToDateTame(S) CTpoka [ata nBpema [lpeobpasyeT CMMBONbI U3 CTPOKU S B
LaTy n Bpema
- StrToFloat(S) CTpoka BellecTeeH- ‘ MpeobpasyeT CMMBO/IbI U3 CTPOKMU S B Be-
HOe Yyncno LLLECTBEHHOE YMCO0
StrTolnt(S) Ctpoka Lenoe uncno  lNpeobpasyeT cMMBO/bI U3 CTPOKU S B Be-
| | LLLeCTBEHHOE YNCNo
Val(s, X, Kod) CTpoka Yucno MpeobpasyeT TPOKY CUMBOJIOB S BO BHYT-
peHHee npeacTaBAeHNE YUCIOBON Nepe-
meHHol X. Ecan npeobpasosaHue npo-
wno ycnewHo, Kod = 0.

Tabnunua 3.3 - ObpaTHOe Npeobpa3oBaHKue

Tun
Tun
O603HayeHue pe3ynbt
aprymeHTOB
ara
DataTimeToStr(V) J Aata v epema = Crpoka | lpeobpasyeT AaTy U BPEMA B CTPOKY S |
FloatToStr(V) BewectseHHoe | CTpoKka | [peobpasyeT BelleCTBEHHOE YUCIO B
yucno CTPOKY S
IntToStr(V) Llenoe uncno Ctpoka | MpeobpasyeT LLesloe YNC/IO B CTPOKY S
FloatToStrF(V, F, P, D)  BeuwectseHHoe @ CTpoka | [llpeobpasyeT BellecTBeHHOe Yuncio Ve
ymucno CTPOKY CMMBOJIOB C y4éTom popmaTta F u
napameTtpos P, D.
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3.6 [Ipumep pa3pabOTKU NPOrpaMMbl

[locnenoBaTenpbHOCTH  CTAHAAPTHBIX  IIATOB:  66€CMU,  COXPAHUMD,
ompeoakxmuposames WM GbINOIHUMbG — OIpenesieT oOMUN cueHapuil pa3paboTKH
MpaKTHYECKH 1000 mporpaMMbl. PaccMOTpuM, Kak MOKHO BBIMIOJIHHUTH JIIOOOH U3
ATHUX I1aroB..

3AJTAYA. H3BecTHbl IMHBI CTOPOH TPEYrojiibHUKA a,b u c. BbauciuTh
wiomaae S, nepumMeTp P 1 BEIMYMHBI YIUIOB &, U Y TpeyrojabHuka (puc. 3.3).

Puc. 3.3 — TpeyronbHuK

Hpe>1<zle 4CM IMPUCTYIINTDH K HaITMCaHUIoO IIPpOrpaMMEI, BCIIOMHHM
MAaTCMaTHYCCKUC d)OpMYHBI, HCO6XOIII/IMI>I€ I pCIICHUA 3aa49U.
I[JBI BBIYUCJIICHHUA IIOIMAAN TPCYT'OJIbHHUKA IIPUMCHHUM TCOPCMY FCpOHal

S=Jpe—a)—-b)(p—c)

__a+tb+c
racp = — MOJynEepuMeETp.

OnuH U3 yriioB HaAEM MO TEOPEME KOCHHYCOB:
b? + ¢? — a?
2bc

cos(x) =

BTOPOU — IO TEOPEME CUHYCOB:

b
sin(f) = —sin(a)
a
TpeTuili — mo GopmyiJe:
y=m-(a+p).
Pemenue 3amaum MOKHO pa30oUTh HA CIIEAYIOIINE ITaIIbI:
1. Onpenenenve 3HavueHWid a,b u ¢ (BBOX BelMMYWH @, b M ¢ B maMmsiTh
KOMIIBIOTEPA).
2. Pacuér 3nauenuii S, P, a, B 1 y no npuBeAEHHBIM QPOpMYIIaMm.
3. BeiBog 3Hauenuii S, P, a, B u y.
BremHuii BUj mporpaMMbl KaKIbI MOXKET pa3paboTaTh CaMOCTOSITEIHHO.

Hanpumep, pasmectutb Ha (GopMe JeCATh METOK, TPH IOJIS BBOAA M OIHY KHOIIKY
(puc. 3.4).
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Puc. 3.4 - Bug ¢opmbl C KOMNOHEHTaMM

[TorpeOyercss M3MEHHWTH 3arojOBKM KOMIOHEHTOB (cBoiictBo Caption) B
cooTBeTCcTBUH C puc. 3.5. Kak 3T0 1enaTe — Mbl y>ke 3HaeM U3 JIabopaTopHOl pabOoThI
Nel.

:Z. NapaMeTpbl TPEYTOABHUKA 10| x|
:E;DBE.D,HTE AIHHEI CTDp:IH EEEEEEDB.HH*-MHI:-I ],fl'.l'll:B
oI
S
ZZZ"_IZ]WIZZZZZZZZ""'_‘I
cootsed e amimas
R e

OLIHHMCANT - [ -

Puc. 3.5 - UHTEepdelic nporpammbl

JIBOMHOM MIETYOK MO KHONKE BBIYMCIUTH NPUBEAET K CO3MAHUIO TPOLEAYPHI
TForm1.Button1Click.

3agava mporpaMMHUCTa 3alOJHUTh IA0JI0OH ONMUCAHUSIMHU U ornepatopaMu. Bee
KOMaH Ibl, yKa3aHHBIC B MPOICaype MKy ciaoBamu begin u end, OyayT BbIMOIHEHBI
MIPU LIEJTYKE M0 KHOMKE BBHINMOJIHHUTS.

B namewm cinyuae nporemypa TForml1.Button1Click moxxer umers Bu:

procedure TForm1.Button1Click(Sender: TObject);
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//OnucaHne nepemMeHHbIX (BCe nepeMeHHble BELLLECTBEHHOIO TUNa):
var

a, b, ¢, {cTopoHbI TpeyronbHuka}

alfa, beta, gamma, {yrnbl TpeyronbHuka}

S, {nnowaae TpeyronbHuKa}

p : real; {nonynepumeTp TpeyronbHuka}

begin

/I3 nonen BBoga Editl, Edit2, Edit3 cuntbiBaloTCA BBE4EHHbIE CTPOKM,

//lc nomowbto oyHkumm StrToFloat(x) npeobpa3oBbiBalOTCA B BELLECTBEHHbIE YNCa

/In 3anucbiBalOTCA B NEPEMEHHbIE 3, b, C.
a := StrToFloat(Edit1l.Text);
b := StrToFloat(Edit2. Text);
c := StrToFloat(Edit3.Text);
p :=(a+b+c)/2;//BelaucnerHve 3HayeHns nonynepmmeTpa
//Mpwn BblYMCNEHNN 3HAYEHNS NoWaam NpUMeHseTcs
Il pyHKUMA sqrt(x) — KOpeHb KBagpaTHbIN U3 X.
S :=sart(p * (p-a) * (p-b) * (p-c));
/[Tpn BblMMCNEHUM 3HaYeHUs yrna alfa B pagnaHax npyumeHsieM yHKLMK:
/[ arccos(x) - apkKoCMHYC X K sqr(X) — Bo3BeAeHME X B KBagpaT

alfa := arccos((sqr(b) + sqr(c) - sqr(a)) / 2/ b/ ¢);

/[Tpn BblMMCNEHUM 3HaYeHUs yrna beta B pagnaHax npumeHsieM (OyHKLNIO:

/[ arcsin(x) - apKkCUHyc X;
beta := arcsin(b / a * sin(alfa));

//[BbluncneHne 3HavyeHns yrna gamma B pagvaHax.

//MaTemaTnyeckasi NOCTOsIHHas pi — BCTPOeHa B S13blK MPOrpaMMUpOBaHuS.

gamma := pi - (alfa + beta);
/MepeBoa pagnaH B rpagychbl
alfa := alfa * 180 / pi;
beta := beta * 180 / pi;
gamma := gamma *180 / pi;
//[dns BbiBOAA pe3ynbTaToB BbIYMCNIEHNN UCNOSNb3yeEM
/lonepauuio CrnmsiHUS CTPOoK K+>> n pyHKumio FloatToStrF(x), koTopas
/Inpeobpa3oBbIBaET BELLECTBEHHYIO NEPEMEHHYIO X B CTPOKY

//n BbIBOOUT €€ B ykazaHHOM dhopMaTe.

35



//B Hawewm crnyyae noa nepeMeHHyto OTBOAUTCS TpU No3uumn,
/[BKNOYAs TOYKY Y HOMb MO3ULUKI MOCIE TOYKN.

//BennunHbl yrnos B rpagycax BbIBOAATCHA HA hopMy

//B cooTBETCTBYIOLLNE OOBEKTBI TUNA HALNUCh.

‘alfa ="' + FloatToStrF(alfa, ffFixed, 3,0);
'betta = ' + FloatToStrF(beta,ffFixed,3,0);
‘gamma=" + FloatToStrF(gamma,ffFixed,3,0);

Label6.Caption :

Label7.Caption :

Label8.Caption :
[Icnonbayem dyHkumio FloatToStrF(x) ona dpopmaTtnpoBaHHOro BeiBoaa.
//B HawewMm crniy4yae noj Bce YMCno oTBOAMTCA NSATb NO3ULNNA,

/[BKNOYas TOYKY, 1 ABE NO3ULUIN NOCNEe TOYKN.

/[3HayeHus nnowaan n nepumeTpa BbIBOAATCA HA GOpMY.
Label9.Caption := TlepumeTp P ="' + FloatToStrF(2 * p, ffFixed, 5, 2);
Label10.Caption := Tlnowagb S ="' + FloatToStrF(S, ffFixed, 5, 2);

end;

OOpature BHMMaHHE, 4YTO OBLJIO HAMHCAaHO BCETro JECATh KOMaH],
NPEIHA3HAYEHHBIX JUJISl PEIICHHs IIOCTABJICHHOW 3aJadyd, BCE OCTAIbHOE —
KOMMEHTapUi, KOTOPBII MUCaTh HEOOA3ATENBHO.

Ilpumeuanue. B cnucke BCTpOoeHHBIX (PyHKIMN cpenbl Lazarus He xBaTaeT
Takux (YHKIUNA KakK: BO3BEJCHHUE YKCJIAa B IMPOU3BOJIbHYIO CTETCHB; HU3BIICUCHUE
MIPOU3BOJIBHOTO KOPHS M3 4HMCia; OOpaTHbIE TPUTOHOMETpUYECKUE (QYHKIIMU U T.1.
J{nst paciimpeHrss MaTeMaTUYECKUX BO3MOXKHOCTEW MPOTrpaMM €CTh MOJKII0YAEMBbIN
moxayabs Math. Tlepen Hauaiom pa®oThI clieayeT MOAKIIOYUTE ATOT MOAYJIb B pa3fere
uses:

3.7 BapuaHThl 3aJaHUM AJ151 COCTAaBJIEHUA JIMHEVMHBIX IPOrpaMm

[Tocne 3amycka IDE Lazarus coszmaiite monkartajior s Bamero HoBoro
MPOEKTa. 3aTeM 3arpy3uTe paHee caeiaaHHbiii Bamu madnon nmporpamMmmsl. Bo3MokHO
y Bac TmosBATCS HOBBIE MBICIM TI0 MOJIEPHU3AIMHA MPOrpaMM-I1a0dJIoHa.
OTKOppEKTUPYHTE €r0, IPOBEPHTE U COXPAHUTE O] TEM KE UMEHEM.

UToOBI HE UCTIOPTUTH MIAOJIOH MPOTPAMMBI, IEPEUMEHYHTE €T0 U 3alUIINTE B
CO3/IaHHBIA TMOJKATAJIOr TOJ HOBBIM HMEHEM, KoTopoe Bbl moxkenaere AaTh
paspabaThiBaeMOi MporpaMMme.

[Tpu cocTaBiieHUU MIPOTpaMMBbI 0053aTEIEHO MPETYCMOTPETh:

- pa3yMHBbIN BbIOOD UJIEHTU(PUKATOPOB;

- MHOTOKpPAaTHbIH BBOJI JIaHHBIX TIPU HCMIOJHEHUH TMPOTPAMMBI, T.C.
BO3MOXHOCTh TTOBTOPHOTO CYETa MPU IPYTUX UCXOAHBIX JTAHHBIX;

- MPOCTEUIIINM TUAJIOT THUIA «3aMPOC-OTBET» MPH BBOJIE JaHHBIX;

- HEOOXOAMMbIE KOMMEHTApPHUH B TEKCTE IPOTPaAMMBbI;
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- BBIBOJ  pE3yJbTAaTOB B  yJOOHOM  JJisi  MOJIb30OBATeNsl  BUJE
(orpopmaTupoBaHHBIEC PE3YNIBTATHI, PA3MEPHOCTD, LIBET U T.I1.);

- MOATrOTOBKY TECTOBOTO MpPHUMEpPA, MO3BOJISIOLIETO J10Ka3aTh MPAaBUIBHOCTh
paboTsl Bareit mporpaMMel.

Bapuant 1. BeluvciuTh MeIuaHbl TPEYrojibHUKa CO CTOpOHaMH @, D, C mo
dbopmymnam:

m, = 0.5/2b% + 2¢2 — a2
my, = 0.5v/2a? + 2¢2 — b2

m, = 0.52a? + 2b? — 2
BapuanT 2. BeaucimTh OMCCEKTPHCH! TPEYroJbHUKA CO CTOpoHamH &, b, € mo
dbopmymnam:

_ 2\/b*c*p(p—a)
B b+c
_2Jaxcxp(p—b)
- a+c
B 2\/a*b*p(p—c)
© b+a
a+b+c
P=T
BapuanT 3. BpuMciIuTh KOOPAWMHATHI LIEHTPA TSHKECTH TPEX MATEPUAIBHBIX
Touek ¢ Maccamu M1, m2, m3 u koopamuaramu (X1, yl), (X2, y2), (x3, y3) mo
dbopmynam:

Ba

B

_ml*x1+m2*x2+m3*x3

ml+ m2 +m3
- mlxyl+m2+y2+m3x*y3

Ye ml+m2 + m3
Bapuant 4. Bpramciuth KOOpAMHATBI TOYKH, JeNAImIed oTpe3ok ala2 B
oTHomeHuu N1:n2 mo hopmynam:

Xc

x1+ A *x2
T
yl1+Axy2
T 1+
nl

n2
Bapuanrt 5. Beraucnts miomans mosepxuoctd S = (R + r)*| + ¥R + w*r’
mxh*(R?+712+R*7)
3
HIDKHETO OCHOBaHuii; | - oOpasyromas koHyca; h — BeIcoTa KOHYyCa.

1 00beM yceu€HHOro konyca V = , Tne R u I — pagnycsl BEpXHETO U

Bapuantr 6. CocTtaBuTh mporpamMmy [Jjisi BBIYMCIICHUS PACCTOSIHUN MEXIy
IByMsl TOYKaMu c koopauHatamu (X1, y1, z1) u (X2, y2, z2) B Tp€xmepHOM
MPOCTPAHCTRBE 110 hopMmyJie:

d=+(x2—x1)%+ (y2 — y1)2 + (22 — z1)?
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BapuanT 7. CocTaBUTh NporpamMmy JJIsi BBIYUCICHUS 3HAYCHUN (QYHKITUI:
e -x1 + e -X2

2
_a\/ﬁ—b\/ﬁ

z
c
. b ++/|b? — 4ac|
X =
2a
5 b —./|b? — 4ac|
X =
2a

Bapuant 8. Hamumcate nporpamMmy BBIYMCIEHHS CTOMMOCTH IIOE€3[IKM Ha
apromoOMsie Ha pnady (Tyga W o00patHO). MCXOOHBIMM JaHHBIMH  SIBISIIOTCA:
paccTtosiHue A0 Jadd (B KHJIOMETpax); KOJUYECTBO OCH3MHA, KOTOPOE MOTPEeOIIsieT
aBTomMo0OmIb Ha 100 kM npoOera; 1leHa OJTHOrO JIUTpa OCH3MHA.

Bapuant 9. Tpu conporuBnenus R1, R2 u R3 coeauHeHbl NapajlieibHO.
Hatit obmee conporusnenue coenuuenus RO.

Bapuant 10. Jlanbl aBa uncina. Haiitu cpegHee apudmernyeckoe KyOOB 3THX
qucell ¥ CPeAHEE FEOMETPUUECKOE MOLYJICH 3TUX YUCEIL.

BapuanTt 11. Beryuciaurte paccTosHME MEXIAy ABYMS TOYKaMU C JAHHBIMHU
koopauHatamu (x1, y1) u (x2, y2).

Bapuant 12. JlaHa cTopoHa paBHOCTOPOHHETO TPEYroJibHUKA. HalTh momans
3TOTO TPEYTOJIBHUKA, €T0 BBICOTY, PaINYChl BIMCAHHOMN U ONIMCAaHHOM OKPY>KHOCTEM.

Bapuant 13. 3aganbl KOOpJIMHATHI TPEX BEpIIUH TpeyroyibHuKa (x1, y1), (x2,
y2), (x3, y3). HaliTi ero nepuMeTp | IIomaib.
Bapuant 14. Berauciuth 3HaueHUS QyHKITUN:

z, = 28in*(3n — 2a)cos* (51 + 2a)

R Y T
2 =7 451n(2n :r)

Bapuant 15. Beruucnuth 3HaueHust GyHKIHM:
Z, =cos@ + sina + cos 3a + sin 3a

s
z, = 2v/2 cos @ * sin (E+ Eﬂ.’)

BapuanT 16. Beruucnuth 3HaueHust GyHKIIHM:

sin2a 4+ sinb5a — sin 3a
B = —
cosa + 1 — 2sin?2a

Z, = 2sina

BapuanT 17. Beruucnuth 3HaueHUs PyHKIINM:
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sin 2a + sin 5a — sin 3o
cosa — cos 3a + cos ba

£

Z, =tg 3a
BapuanTt 18. Beruncnuth 3HaueHUs PyHKIIHIA:

L,
ges] —Esmzz{:x + cos 2
z, = cos*a + cos*a
BapuanTt 19. Beruucnuth 3HaueHus GyHKIIHIA:
z, = COS O+ c0os 20. + c0s 60+ cos 70
a 5
Z,= 4c055-cosia-cos4u

Bapuant 20. Beruuciauts 3HaueHust yHKIIHMA:

(3 « {11 «
Z, =Cos8°| =t—— |—cos’| —M+—
8 4 8 4

V2 .«

z, = ——gir
2 2
Bapuant 21. Beruuciauts 3HaueHust yHKIIHMA:

. I . '
z, = cos” x +sin’ y+-‘=-'-sm2 2x-1
z, = sin(y + x)-sin(y - x)
Bapuant 22. Berauciuth 3HaUeHUS QyHKITUNA:

z, = (cosa.—cosP)? - (sin o ~sin B)?

o-B
2

z, = —4sin’

-cos(a+f)

BapuanT 23. BeruuciauTh 3HaueHUS QPYHKIIHN:

sin E+30t
!2 ]

o T I sinGo—7)

z,=ct —5—91:+—3—(1
R R

Bapuant 24. Berauciuth 3Ha4eHUS QyHKITANA:
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z _1-2sin*«
" l4sin2a

_l-tga
1+tgo

2

Bapuant 25. Berauciuth 3HaueHUS QyHKITAN:

__sindo cos2a
' l+cosda l+cos2a

z -ctg(""ﬂ: Ot)
)= -
2

Bapuant 26. Beraucinuts 3HaueHHUS QyHKITAN:

_cosoL+ sin o

COsSOL—sin o
z, =tg20.+sec 20

Bapuant 27. Berauciuth 3HaUeHUS QyHKIUMI:

\JZb +2b? -4

B -4 +b+2
|

Nb+2

Bapuant 28. Berauciuth 3HaueHUS QyHKITUAN:

y = Xt +2x=3+(x+1Vx* -9

zZ =

xt=2x-3+(x-Wx*-9

{x+3
2'2 = _———
x—3

BapuanT 29. Beruucnuth 3HaueHUs QYHKIINN:
J (3m+2)* -24m
2, =

! 2
Wm -7
z, =—Im

40



4 NNabopaTtopHasn pabota Ne4 — OnepaTtopbl Bbibopa
4.1 llesib pa6boThI

[{ens paboThI:

— 3aKpEeIUICHUE HAaBBIKOB pa0d0ThI B MHTETPUPOBaHHOU cpeze Lazarus;

— 3HAKOMCTBO C OIIEpaTOPAMH YIPABJIEHUA B IIPOTpaMMax B HHTETPUPOBAHHOU
cpene Lazarus;

— OCBOEHME MNPUEMOB IMPOrpaMMHUPOBAHMS M OTIAAKU PAa3BETBIEHHBIX
aJTOPUTMOB B MHTEIPUPOBAHHOM cpene Lazarus.

4.2 [lopsA0K BbINOJIHEHUS Pa6OThI

[lepen BeImoOIHEHUEM TON PAOOTHI CIEAYET:

1. O3nakomuTbca C TeopeTHueckuMm pasgeaom 4.5. B kauectBe
JOTOJTHUTEIILHOTO UCTOYHUKA 3HAHUI MOXHO MCIOJIb30BaTh [1 - 8].

2. PazpabGoTarh mporpamMmMy B COOTBETCTBMM C HWHIUBUAYAJIbHBIM 33JaHUEM
(pasnen 4.7).

3. Boiitu B cBOW IWYHBIA KaTaJor, 3arpy3uTh W HACTPOUTH CHUCTEMY
nporpamMmmupoBaHus Lazarus.

4. BBectu mabJaoH MpOrpaMMbl, ClI€JIaHHBIA Ha JlabopatopHoil pabote Nel.
CrenaTh €ro KOnuto, 3anucaB 0Ji HOBBIM UMEHEM (pa3BETBIEHHON MPOTPaMMBI).

5. Beectu paszpaboranHyro Bamu nporpamMmmy, KOppeKTUPYs U AOTOIHSS CBOU
1a0JIoH.

6. OcBOUTh METOAMKY IOUCKAa MNPUYMH M HUCHPABICHUS CHUHTAKCUYECKUX
OIUOOK, a TAKXKE OTIATKU MPOTPaMMBbI «I0 maram». J[ooutbcs, 4ToObl IporpamMma
Jlaja MpaBUJIbHBIE PE3YJIbTATHI.

7. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI.

8. OpopmMuTh OTUET U 3aLUTUTH €0 y MPENoaaBaATENS.

4.3 OTYEeTHOCTDb

OT4yé€T n0JKeH OBbITh BBINOJHEH B COOTBETCTBUU C [9] M COCTOSITH U3
CJIEIYIOLIUX Pa3/EIIOB:

1. Tema u nenb pabOTHI.

2. UnnuButyanbHOE 3a/1aHHE.

3. brok-cxema anropurMma.

4. OTKOMITMJIMPOBAHHBIN TEKCT MPOTPaMMBbI (B 3JIEKTPOHHOM BUJIE).

5. OTBETHI HA KOHTPOJIbHBIE BOMPOCHI.

6. Pe3ynbTaThl BRIMOTHEHUS TPOTPAMMBI.

7. BeIBOIBL.

[Ipu 3ammTe oTuéra 1o pabote s MOTyUeHUs 3a4éTa CTYACHT JOJKEH:

— YMETh OTBEYATh Ha KOHTPOJbHBIE BOIIPOCHI;

— 000CHOBaTh CTPYKTYpPY BBIOpAaHHOTO aJIropuTMa U JI0Ka3aTh, 4YTO
pa3paboTaHHOE MPUIIOKEHUE padOTaeT MPABUIIBLHO;
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— YMETb MOSICHUTH Ha3HAYEHHE PJIEMEHTOB pa3pab0OTaHHOTO NPUIIOKEHHUS,;
— TIPOAEMOHCTPUPOBATH HABBIKK PabOThI B MHTETPUPOBAHHOM cpene Lazarus.

4.4 KoOHTpOJIbHBIE BONPOCHI

1. Yto Takoe coctaBHO# oneparop? KakoBbl MpUUHMHBI €r0 UCIIONIb30BaHuA? B
YeM COCTOUT OCOOCHHOCTh PACCTAHOBKHU TOYEK C 3amsiTOM MpHU 3alKCHU COCTABHOTO
oneparopa?

2. Uto mpencraBiseT co0oit omepaTtop 06e3ycIoBHOTO mepexoaa? YKaKHuTe ero
Ha3HauY€HHE M OcoOeHHOCTH mnpuMeHeHus. [loyemy pekoMeHayercsi u30eraTh
omeparopa goto?

3. Kakas anroputMuyeckas KOHCTPYKIIMs Ha3biBaeTcs BeTBieHuem? st yero
HE0OXO/IMMO BETBJICHUE B alITOPUTMAX?

4. Kakue ¢popMbl BeTBIIeHU pa3inyatoT? CpaBHUTE (DOPMBI BETBICHUS MEXKIY
co6oii. [IpuBeauTe mpuMepsl €€ UCII0JIH30BaAHMUS.

5. Uto Takoe ycioBue? IlpuBenure mpumepbl JOTUYECKUX BbIpaxeHui. U3
4Ero OHU COCTOSIT?

6. K kakomy TuIly AaHHBIX BCerJa NPUHAIICKHUT PE3yJabTaT MPOBEPKHU
JIOTHUYECKOTO BhIpaxkeHus1? [IpuBeauTe mpuMepsl €ro UCHOJIb30BaHMS B HHCTPYKIIHSIX
MpUCBanBaHMS U BBIBOJIA.

7. Ilepeuncivte OCHOBHBIE ONIEPALIMK OTHOILIEHHUS, UCIIOIb3yeMbIe B Lazarus.

8. [lepeuncnure OCHOBHBIE TOTHYECKHE ONIEPAIlH, UCIIOIb3yeMblie B Lazarus.

9. Kak ompenensieTcst mOpsAI0K BHITIOTHEHHS OTIEpaAIliii B COCTaBE JIOTUYECKUX
BBIpAKEHU?

10. IMosicHuTe, MOUEMy KaXKJI0€ MPOCTOE YCIOBHUE B JIOTUYECKOM BBIPAKEHUU
HE00XO0AMMO 3aKiIoyaTh B CKOOKHU. [IpuBeauTe npumepsl.

11. Yem ornmuaroTcs Apyr OT Jpyra BeTBieHue u o0xoxa? lloscaure c
UCIIOJIb30BaHUEM  OJIOK-CcXeM anropuTMmoB. IlpuBeaute mnpuMepsl JIMCTUHIOB,
COJICpIKaIMX BaPHAHTHI HCITOIb30BaHKS HHCTPYKIHH if.

12. Hatigure 3nauenue Y nmpu X = 20 (puc. 4.1).

Y =13X] Y=2X+6

Puc. 4.1 — AHann3s paboTbl pa3BeTBNEHHOTO aArOPUTMa
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13. Ilpu kKakux HAYabHBIX 3HAYCHUAX MMEPEMEHHBIX aITOPUTM Ha OJIOK-cXeme
puc. 4.2 3akoH4yuT padoty (a mod 2 — 370 OCTaTOK OT JejcHMs a Ha 2)?
ds
e

™

Na , z a<h \7 Het

Puc. 4.2 — AHann3 ycnosuii Bbixoda pa3BeTBAEHHOTO anroputma 13

14. Tlpu KakuX HaYaJIbHBIX 3HAYCHUSX MEPEMEHHBIX AITOPUTM Ha OJIOK-CXEMe
puc. 4.3 3akoHUYUT padboTty?
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Puc. 4.3 — AHanns ycnosuin Bbixoga pa3BeTBAEHHOro aaropmtma 14

. a-b=>32 A\:
\-_ _/
"-\\_" —/
~ -~ 1
e

15. B kakux ciaydasix BO3HUKAET HEOOXOIMMOCTh HUCIOJIb30BaHUS OlepaTropa
BbIOOpa case? Ilepeunciure OCHOBHBIE OCOOCHHOCTHM MCIOJB30BAHMS OIEpaTropa
case.

16. MosHo 11 BooO111€ 000iTHCH O€3 oneparopa case?

17. Yto npousoiaér, ecid MpPOBEPSEMOE YCIOBUE — JIOKHO, a 4YacTb
OIepaTopa, CTOosIIasl MOCJIe CITy:KeOHOTO ClloBa else, oTcyTcTBYeT?

18. B uem cymHoCTh npoiiecca OTaaaKu?
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4.5 OnepaTopsl ynpaBJeHUs IPOrpaMMou

Hepenko B 3aBUCMMOCTH OT CHUTyalllid, BO3HUKIIEH B XOJIe PEIICHHUS 3a/1auH,
HY>KHO BBl OpaTh OJMH U3 JBYX WIH OOjiee BapuaHTOB pemieHus. Beibop Tol wimm
WHOW BETBU BBIYUCIUTEIBHOTO TMpoIlecca B alrOpPUTMax C Pa3BETBISIFOIICHCS
CTPYKTYpOW OCYIIIECTBIIICTCS B 3aBUCUMOCTH OT BBINIOJIHEHUS TTOCTaBICHHOTO
YCIIOBUSL.

Jist  opraHM3alu  M3MEHEHHMSI C€CTECTBEHHOTO TOPSIKAa  BBITTOJTHCHHS
OTepaToOpoOB (TAaK BBITIOJHSIOTCS OMEpPaTOpPhl B JUHEHHOW TporpaMme — OAWH 3a
apyruM) B s3blke Free Pascal mpeaycMOTpeHBI CIIEIyIOIIHe  YIPaBIISIOIINE
OTIepaTophL:

— cocTaBHOU omepaTop begin .. end,

— omneparop 0e3ycIoBHOU Mepeadyn ypaBieHus goto;

— omepartop BeTBicHus (ycnoBubii) if .. then .. else;

— onepaTop BbIOOpa (BapuaHTa) case .. of .

Kak Bumum, B si3bike Free Pascal mmeercst nBa THma yclIOBHBIX OIepaTopa
BeTiieHus: if u case. [Ipuuém yCIOBHBIM OINEPATOPOM dallle BCETO HA3bIBAIOT
oreparop if, a omeparop Case HMMEHYIOT OIEpPaTOPOM BBIOOpA WM OINEPATOPOM
BapHaHTA.

4.6 IllpuMep pa3padOTKHU NPOrpaMMbl

3aganme. Heo6xomumo otobpasuth puc 4.4 Ha GopMe mporpamMmbl U JaTh
BO3MOYKHOCTb ITOJIH30BaTEIII0 BBOAUTH KOOPAWHATHI ToUeK. [IporpamMmma mpoBepser u
COOOIIAeT: TOYKA C JAHHBIMH KOOPJAMHATAMH MPUHAJICKHAT 00JIACTH WU HET.

¥

Puc. 4.4 — 3apaHue

Cozpanum untepdeiic. B cpene IDE Lazarus seibupaem @aiin/Cozoame/
ITpoexkm [Ipunoscenue. PaccraBum KOMIOHEHTHI Kak Ha puc. 4.5. CieBa Ha Gopme
KoMrnoHeHT Tlmage (mpsSMOYTroabHUK W3 NMYHKTUPHBIX JIMHWHM), OH HAXOJHUTCS Ha
3akmagke kommoHent Additional. Cmpasa: ngBa TEdit, msa TLabel =
oauu TButton.
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Puc. 4.5 — PacnonoxeHne KOMNOHEHT Ha popme

M3menuM 3arosioBku y komronenToB TLabel m TButton (coricto Caption) u
3HadyeHwus moiist Text y komnonentoB TEdit. B pe3ynbrare moaydum HaImucH Kak Ha
puc. 4.5. Hactpoum xomnoneHnt Tlmagel — Ha HeM MbI Oyziem pucoBath odsiactu. B
WHCIIEKTOpe 00BbeKkTOB Haiaem cBoiictBa Width m Height u ycranaBum 3HaueHus
paBubiMu 200. MBI BbIOpanu 3HaUY€HHE TAKUMH, 4TO ObI Jierde ObUIO pUCOBaTh H
PacCUYUTHIBATH KOOPAMHATHI.

Cuctema xoopauHat (puc. 4.6) xommoneHnta Tlmage, kKak ¥ y BcexX IPYrux
KOMITOHEHT, TIEPEBEPHYTa OTHOCUTEIBHO OOBIUHON, KOTOPONW MBI TPUBBIKIU
MO0JIb30BaThCs. LIeHTp KOOpAMHAT HAXOAUTCS B JIEBOM BEPXHEM YIIIy KOMIIOHEHTA U
umeer 3HaueHue (0,0). Ocp X — HampaBicHa TOPU30HTAJIBHO BIIPaBO, OCh Y
HalpaBjeHa BEPTUKAIBHO BHU3. 3HAYCHUS KOOPAWHAT OTCUUTHIBAIOTCS B MUKCEISAX
(o1HU TIHKCENIh — OJTHA CAMHUIIA).

0,0

-
X

'Y

Puc. 4.6 — Cnuctema KoopauHaT, MCNonb3yemasa y KomnoHeHTa TImage

B 3amaHuu LEHTp KOOPAMHAT HAXOJUTCS MO LEHTPY pPHUCYHKa U 0OCbh Y
HalpaBJieHa B JIPYTYI0 CTOPOHY (BBepX). CiielyeT yuecTb, YTO 3HAYEHUS KOOPAUHAT
B 3aJlaHWU JIOBOJBHO MajieHbkHe (0T —5 10 5), mosToMy BBeAEeM MAacCIITaOHBII
Kod(PUIIMEHT H TepeHeceM IIEHTP KOOpAWHAT B IEHTP KapTUHKHA. Macmtab
BbIOEpeM paBHbIM 20:1, a eHTp B Touke ¢ koopaunaramu x = 100; y = 100.

Kommonenter TLabel, TEdit u TButton Bumabl Ha ¢dopme, a KOMIIOHEHT
Tlmage Ha ¢dopme He BHJIEH, T.K. HA HEM HHUYEro He HapucoBaHo. HaumbOomee
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MOJIXO/ISAINEe MECTO IO OTOOpa)K€HUsI 00JIACTH — 3TO MPOIeAypa CO3MaHus (GOPMEI.
Korma ¢opma co3gaercs (ee TIpaHMIBI, METKH, TOJII BBOJIA, KHONKH W JPYrUe
KOMITOHEHTBI) HApUCYeM 00JIaCTh U3 3aJaHus.

CremaeM <«JIBOMHOM KJIMK» B CBOOOJHON 001acTu (GopMmbl (e HET APYrux
KOMIIOHEHTOB) JuIst 00paboTurka co3aanus GopMsl (puc. 4.7).

5 { TForml }
35
procedure TForml.FormCreate (Sender: TObject):
. begin

38
end;

Puc. 4.7 - b6pa60TqMK co34aHusA d)oprl

Mexnay snementamu begin u end moGaBuUM KoM, KOTOPBIA OyAeT pUCOBATh
oOnacte. [[ns pucoBanusi oOpaTUMCS K TOMY KOMIIOHEHTY, Ha KOTOPOM Mbl Oyaem
pucoBaTh, B JaHHOM cliydae K KoMroHeHTy [Imagel. CpoiicTBo, oTBeHaromee 3a
pHUCOBaHNE MPUMUTHBOB, Ha3biBaeTcst Canvas.

CymiecTByeT MHOXECTBO Mpoleayp y cBoiictBa Canvas, KOTOphIE PHUCYIOT
OPUMUTUBHBIE OOBEKTHI: JIMHUU, SJUTUICHI U T.1.

Canvas umeer aBa cBoiicTBa oTBewaromue 3a 1Berta: Kucms (Brush) u
Kapanoaw (Pen). Bce nuHiM 00BEKTOB PHCYIOTCS CBOMCTBaMH KapaHJaiia: IBET
JMHUM, TOJIIMHA, CTUJIb U T.H., @ BCE OOBEMHBIE YaCTU OOBEKTOB 3aKpalIMBAIOTCS
CBOMCTBAMM KUCTH: IIBET 3aJMBKHU, IITPUXOBKa U Ap. Hanpumep BHYTpeHHsS 4acTb
annunca OyneT 3akpalleHa CBONCTBAMHM KHCTH, a BHEIIHSSI TPaHHWLA HapHUCOBaHA
CBOMCTBAMU KapaH/Ialla.

Hapucyewm okpysxHOCTb. [lepeBon koopauHAaT n3 (pU3NUeCcKuX B IKPaHHBIE!

X5 = X920 + 100; Y5 = —Y4°20 + 100.

Hanwmewm kon mexay cioBamu begin u end:

Imagel.Canvas.Ellipse(80, 80, 120, 120);

OObIyHO Ha 0enoM (hOHE PHUCYIOT YEPHbIEC JMHHUH, MO3TOMY HYKHO CMEHHUTH
¢on. [To ymomyaHuio «kapaHjaain 4YepHbId, a «KUCTh» — Oenas. [ns 3akpacku ¢poHa
BOCTIOJIb3yEeMCsI O€JIbIM MPSMOYTOJIBHUKOM Pa3MEPOM PaBHBIM pa3Mepy KOMIIOHEHTa
Imagel. Ounctky ¢oHa HagO BBI3BATH JI0 MPOPUCOBKH OKPYKHOCTH, YTOOBI HE
CTepPETh OKPYKHOCTb.

Imagel.Canvas.Rectangle(0, 0, 200, 200);
Imagel.Canvas.Ellipse(80, 80, 120, 120);

3akpaciM BHYTPEHHIOI 4YacTh OKPYKHOCTH B 3€JIEHBIA IBET — s
nHpOopMaTUBHOCTH 0OjacTh. Jlo pUCOBaHMS OKPYKHOCTH HAa3HAUYWMM 3€JICHBIN IIBET
KHCTH.

Imagel.Canvas.Rectangle(0, 0, 200, 200);
Imagel.Canvas.Brush.Color := clGreen;
Imagel.Canvas.Ellipse(80, 80, 120, 120);

Ocranochk 100aBUTH OcH KoOpauHAT. Bocmons3dyemcs GpyHkiuei Line.

Imagel.Canvas.Rectangle(0, 0, 200, 200);

Imagel.Canvas.Brush.Color := clGreen;
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Imagel.Canvas.Ellipse(80, 80, 120, 120);
Imagel.Canvas.Line(1, 100, 200, 100);
Imagel.Canvas.Line(100, 0, 100, 200);

CoxpaHuM U 3amycTUM MpoekT. B pe3ynbrare dhopma mporpamMmbl BBITIISIAT
cieayromnmM oopazom (puc. 4.8).

@ MNposepka KoOpAUHAT [ﬂ]ﬂ_ﬁr

Mposepute

Puc. 4.8 —lotosas ¢opma

[Iporpamma pucyer o01acTh, a MPOBEPSATh KOOPJAWHATHI TIOKAa HE YMEeT.
JloGaBuM 3Ty BO3MOKHOCThH B Tporpammy. Heobxoaumo HamucaTh oOpabOT4YHK Ha
kHoniky IIpoBepurs. 3akpoem mporpammy u B peaakTope GopMbl clieaeM JTBOMHOMN
«xnuKk» Ha kHotike [IpoBeputb. B pesynbraTe 0TOOpasuTCcs ciaeayromuii Koa (puc.
4.9).

procedure TForml.ButtonlClicki(Sender: TObject);
hegin

55
end;

Puc. 4.9 — O6paboTymK Ha KHoNKy MpoBepuUTb

JI1st mpoBepKH MOHAI00STCS ABE BCIIOMOTATENbHBIE IEPEMEHHBIE, B KOTOPBIX
OyleM XpaHUTh KOOpPJWHATHI, BBEJCHHBIC TMOJib30oBaTeleM B mojass X u Y.
KoopauHaThl BeleCTBEHHBIC (MOTYT HMETh JIPOOHYIO YacTh), 0OBsIBUM WX Kak real.
3anuiiem B nepeMeHHble X U Y 3HaY€HUsl U3 COOTBETCTBYIOUIUX MOJICH:
procedure TForm1.Button1Click(Sender: TObject);
var
X,y : real;

begin
X := StrToFloat(Editl.Text);
y := StrToFloat(Edit2. Text);
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end,

Heobxoanmo npoaHaiv3upoBaTh 3HAYEHUS] KOOPJUHAT C TOMOIIBIO OIlepaTopa
BeiOOpa if. Bocmonp3yemcs omepanueidi cpaBHeHuss < (MmeHbiie). Ecmu Touka
NPUHAIICKUT (DUTYpE OKPYNKHOCTH, TO MPOBEPSEMOE COOBITHUE — MCTHHHO. 3JECh
YK€ UCIOJIb3YIOTCS KOOPJIMHATHI (PU3Myeckue, a He dSKpaHHbIe (Te€, YTO 3aJaHbl Ha
pUCYHKE B 3a7aHuu). JlJisi MpoBEpKU Ha MPUHAJICKHOCTh OKPY>KHOCTH HEOOXO0IUMO
3a/1aTh YpaBHEHUE OKPYKHOCTH:

(X=Xo)* + (Y = Yo’ =R?,
rae X, Y — KOOpAHMHATBI IPOBEPSEMOMl TOUKH; Xg, Yo — KOOPAHMHATHI LIEHTpa
OKPYKHOCTH; R — paguyc OKpy>KHOCTH.

Ecii B ypaBHEHUM CTOUT 3HAK =, TO TOYKa ¢ KoopauHaTamu (X, Y) HaxoauTcs
Ha OKPY>KHOCTH, €CJIM TOCTaBUTh 3HAK <, TO — BHYTPU OKPYKHOCTH, a €CIIU
[IOCTaBUTh 3HaK >, TO — BHE OKPY>KHOCTH. Bocmonb3dyemcsi 3HakoM < (CTpOTO
MEHbIIIE, T.K. TPAaHUIA HE BXOJIUT B 00JIACTh MPOBEPKU) H ONPEEIUM 3HaUeHUus Xy U
Yo. LlenTp okpykHOCTH HaxoauTcs B Touke ¢ koopaunaramu (0, 0) torma Xo= 0 u Yo
=0.

Ecnu ycnoBue BbINONHSETCS, TO OyJeM BblJaBaTh MpPU MOMOIIM (YHKIUU
ShowMessage Ttekct Touka TNPHHANIEKHAT O00JACTH, a €CIM YCIOBHE HE
BeITIOTHUTCS, TO Touka HE nmpunaajexxurt odaactu. Jlo6aBum Ko

X := StrToFloat(Editl. Text);

y := StrToFloat(Edit2. Text);

If (x*x +y*y < 4)then

ShowMessage('Touka npunaonexcum ooaacmu’)
else
ShowMessage('Touka HE npunaonexcum oéaacmu’);

CoxpaHuM TPOEKT M 3allyCTUM Ha BhIModHeHHE. OnpobyemM MpoBEepKy
KoopJMHAT. B cooTBeTcTByIOIIME TOJIS BBEAEM KOOpAWHATHl (Hampumep, 1, 1) u
HaxMeM kHorky TIposeputs (puc. 4.10).

@) Nposepka xoopauHar =

~

E| 3%

l Mposepute |

.
Uslovie u&
Touka npuHagnexut obnactn
ok |
\

Puc. 4.10 — lNpoBepKa KoopanHaT
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[TIpoBepum koopamuHathl Touek (2; 2), (-2; -2), (-0,5; -0,5 Ha
MIPUHA]JICKHOCTh 00s1acTu. [lepBbie IBe TOUKH JTOJDKHBI HE TIPUHAICKATh 00JIacTH
(T.K. rpaHUIa 00JACTH HE BXOJIUT B IPOBEPKY), @ TPEThS MPUHAIJICKUAT 00JIACTH.

[Iporpamma mo4TH 3aKOHYEHA, HO HEOOXOAMMO MOO0ABUTH B HEE €IIe OAHY
HEOONBITYI0 (YHKIIMOHATBHOCTh, KOTOpPasl 3HAYHMTEIHLHO OOJETYUT MPOBEPKY
NPaBUJIBLHOCTH COCTaBIIeHHs yciioBUs (omepartopa If) Ha mpuHAIIEKHOCTH TOYEK
obnactu. Ilomp3oBarento ymoOHeH HE BBOAWTH KOOPAMHATHI B COOTBETCTBYIOIIHEC
NoJisi BBOJA JaHHBIX, a «KJIMKATh» Ha PHUCYHKE. MECTO «KJIHMKa» MporpaMma
pOaHAIM3UPYET U 3aHECET B COOTBETCTBYIOIIHUE TIOJS 3HAUCHUS KOOPIUHAT.

[TomydeHuss KOOpAWHAT TPOMCXOAUT B MOMEHT «KJIMKA» IO KOMIIOHEHTY
Imagel. CooOwitue ONClick (cBszanHoe ¢ Imagel) we mopoiiaer. XoTs OHO
IPOUCXOANT B MOMEHT «KJIHKa», HO OHO HE COJCPKUT 3HAUCHUH KOOpIWHAT
«MBIII» B MOMEHT KJIMKa, KOTOpbIe HEOOXOIUMBI IJisl aHanu3a. bojee moaxomsmue
coobrtusi: OnMouseDown u OnMouseUp. Onu coaepkaT KOOpJMHATHI Kypcopa
MBI B MOMEHT «KJHMKa». [lepBoe MPOMCXOIUT B MOMEHT Ha)KaTHUS HAa KHOIIKY
«MpI» — DOwN, a BTOpoe B MOMEHT OTHYCKaHHS KHONKH MbIm — Up. OTH
COOBITHS TIPOUCXOAT B Pa3HbIe MOMEHTHI BPEMEHH M MOTYT COJCpXKaTh pasHBIC
KOOpAUHATHI. MOXHO OTITYCTHTH KHOIIKY MBIIIT HE B TOM MECTe, TJI¢ HaKaju ee.

Bocnonszyemcst coosiTuem OnMouseDown i aHanmu3a KOOPAMHAT MBIIIIH.
Haiinem ero B HHcmekTope 00BEKTOB, MPEIBAPUTECIHHO BBIOPAB KOMIIOHEHT
Imagel, Ha Brianke CoobiTus (puc. 4.11).

£ JFoeml: TForml
=303l TImage
o Laball: TLabal

LD Edrs: TEA
[0 Ediz: TEAY
+ [0 Buttonl: TButton

| Caoicrea | Cobenms | pofoaime o ¢ b
It BorderSpacng tTCDr‘rDBE(dHSFO‘
[t Congdraints {(TSxeConstrants)

OnChonpetounds

Ondick

OnChiCick

OnCraghrop

onCragCyer

OnEndorzg
R oo [N

OnMouseErter

nMouseleays

ONMouselove

CnMouseln

OnMosseheel

OrMouseWheslDoy

OnMouseWhesllp

OnPaint

OoPictureChanged

OnResze

OnSeartCrag

FooupMenn

Puc. 4.11 — NpuBAsKa cobbiTns OnMouseDown k Imagel
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Crrucok BO3MOKHBIX MPUBSA3BIBAEMBIX COOBITUN MYCT, HO CIIpaBa €CTh KHOIKA
«...». Haxxmem Ha Hee u nmosyuum 3arotoBky coosituss OnMouseDown (puc. 4.12).

55 | procedure TForml. ImagelMouseDown (Sender: ToObject:; Button: THMouseButton;
S3hift: T3hiftitate; X, ¥: Integer):
beygin

end;

Puc. 4.12 — O6paboTumk cobbiTns OnMouseDown ona Imagel

Y storo oOpaboTurka €cTh JBa MapaMeTpa — KOOPAMHATHI MBIIIA B MOMEHT
«KIMKa». OHU COOTBETCTBEHHO XpaHATCAd B IICPCMCHHBIX X u Y. Hamumrem KO
mesxy begin u end.

Editl.Text := FloatToStr((X - 100)/20);

Edit2. Text := FloatToStr((Y - 100)/20);

Imagel.Canvas.Ellipse(x - 2,y -2, x + 2,y + 2);

[lepBbie ABE CTPOKHU MPEe0OPa3yIOT KOOPAMHATHI U3 IKPAHHBIX B (PU3UUECKUE U
3aHOCAT B COOTBCTCTBYIOIIUC ITI0JIA1 BBOJA, @ TPEThA CTPOKA B TOUKC «KIIMKa» PUCYCT
MaJICHbKYIO OKPY>KHOCTb.

CoxpaHuM MPOEKT U 3aIyCTUM HA BBINOJHEHHE.

4.7 BapuaHThI 3alaHUM JJIs1 COCTAaBJI€HHUSA YCJIOBHBIX MPOrpaMMm

Heo6xonumo otoOpa3uth Gurypy mno BapuaHty 3ananuto (tabmwuma 4.1) Ha
¢opme mnporpaMMbl U J1aTh BO3MOKHOCTBH IMOJIB30BATEI0 BBOJAUTH KOOPIAMHATHI
touek. [Iporpamma mpoBepsieT M COOOIIaeT: TOYKa C JAAHHBIMH KOOpAMHATaAMH
MPUHAAJIEKUT 00JIacTU BHYTpU (PUIYpbl WM HeT. Pa3mep o00jacTM KOMIIOHEHTa
TImage pasen 200x200 nuxcenoB. Pasmep ¢urypbl — mpou3BOJIBHBINA, HO TakKoM
yTOoOBl Haxomwics BHyTpu oOmactu 200x200 TUKCEIOB W CUMMETPUYHO
OTHOCUTEJIBHO Havyajaa KOOpAUHAT.

Tabnuua 4.1 — BapuaHTbl 3a4aHKi

Ne BapuanTa Purypa
1

-
A
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5 NNa6opaTtopHasa pa6oTta Ne5 — OnepaTop UuKna ¢ 3agaHHbIM
4YMuCJIOM NOBTOPOB

5.1 llesb 1 334244 paGOThbI

[leap paOoOTHI: 3aKperyieHUE HaBBIKOB paOOThl B HMHTETPUPOBAHHOM Cpelie
Lazarus.

3agaun pabOTHI:

- 3HAKOMCTBO C omepaTopamu mukia for B mporpamMmax B MHTETPUPOBAHHOMN
cpene Lazarus;

-  OCBOCHHC HpI/IéMOB InporpaMMHupOBaHUus W OTJIIAAKH HIHUKIIMYCCKHUX
aJTOPUTMOB B MHTEIPUPOBAHHOM cpene Lazarus.

5.2 [lopsAA0K BbINOJIHEHUA PA6OThI

[lepen BbIMOTHEHUEM ITON PAOOTHI CIIETYET:

1. OznakomuThcs ¢ paszznenoMm 5.5 «Metoauka pa3paOOTKU HHUKIMYECKUX
nporpamMm». B kauecTBe JOMOJHUTEIBHOMN JTUTEPATYPhl MOXKHO HCIIOJIb30BaTh [1- 8].

2. Bo#Tu B CBOMl JWYHBIA KaTajlor, 3arpy3uTh U HACTPOUTh CHUCTEMY
nporpaMmupoBanus Lazarus.

3. IloBroputh  mpumep  pa3pabOTKM  LHUKIMYECKOHM  IPOrpammbl,
PacCMOTPEHHBIN B 1I. 5.6.

4. Pa3paboraTh mporpaMMy II0 CBOeMYy BapwaHTy 3amanums (m. 5.6.2),
KOPPEKTUPYS U JOTIOTHSS CBOM ITa0JIOH.

5. JloOuThCcs ¢ MOMOIIBIO OTJIAJIKH, YTOOBI MpOTpaMMa JaBaja TPaBUIbHBIC
PE3YIIbTaTHI.

6. OTBETHTH Ha KOHTPOJIbHBIE BOTIPOCHI.

7. OpopMuTh OTUET U 3aLMUTUTH €O y MPENOaaBaATENS.

5.3 OT4YeTHOCTH

OT4yé€T n0JKeH OBbITh BBINOJHEH B COOTBETCTBUU C [9] M COCTOSITH U3
CIEAYIOIIUX Pa3IEiOB:

1. Tema u nenb pabOTHI.

2. UanuBuyansHOE 3a/1aHKE.

3. biok-cxema anropurtmMma.

4. OTKOMITMJIMPOBAHHBIE TEKCTHI IPOTpaMM (B 3JIEKTPOHHOM BHUJIE).

5. OTBETHI HA KOHTPOJIbHBIE BOMPOCHI.

6. Pe3ynbTaThl BRIMOTHEHUS TPOTPAMM.

7. BeIBOIBL.

[Ipu 3ammTe oTuéra 1o pabote s MOTyYeHUs 3a4éTa CTYACHT JOJKEH:

- YM€Th OTB€YaTh Ha KOHTPOJIbHBIE BOIIPOCHI;

- 000CHOBaTh CTPYKTYpPy BBIOpAaHHOTO ajropuTMa W JIOKa3aTh, YTO
pa3paboTaHHOE MPUJIOKEHUE PabOTAET MPAaBUIILHO;

- YME€Th MOSICHUTh Ha3HAUYCHUE PJIEMEHTOB pa3pabOTaHHBIX MPUIIOKECHUI;

- MPOIEMOHCTPUPOBATH HABBIKK paOOThI B UHTETPUPOBAHHOM cpene Lazarus.
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5.4 KoHTpoJibHBIE BONIPOCHI

1. Yro takoe muki?

2. B xakux ciyyasx He0OXOIUMO MPUMEHSTH ITUKIT?

3. UTo Takoe «3alUuKIMBAHKUEY MPOTPAMMBI?

4. Kak U3MEHSIOTCSI TaHHBIE, €CJIN TTPOrpamMMa «3alluKIAIAChy ?

5. Kakue u3MeHeHUs HYXKHO CJIeNaTh B anroputMe (puc. 5.1), 9ro0b1 n30ekarth
3aIUKINBaHUs?

Puc. 5.1 — 3aymMKneHHOCTb aAropmnTMma

6. Kakue 3HaueHUs NMpUMYT MEPEMEHHbBIE B pe3yJibTaTe padOThl aJrOPUTMOB,
NPECTaBICHHBIX Ha O0K-cxeMax (puc. 5.2, a, 6, ).

C) C

N=0 }—»n Y=0 |

ETy

Ai_] =y %
A=4B=3 J = 5
—;; ) BRCace a=b = —’ nl noy a Iv 1—— ; f.b)
i nNa ) i ‘ ! AN
=B A - Her
‘\A 3 * L oy X=4 - e
J Aa I
b e T B0
Ra -~ ~_ Her 0 L s
—< — .
SR T = Y
$ s ] Her X=X+1 ]
AeAB o [Bamox XY/ /Bymoa X.Y/
| AsAB | Befld Pamon X \" ‘ Y 'j b0
| = = o $ —{y=xxa]| —g—

C D O CD

a) 6) 8
Puc. 5.2 — Tpu Buaa anropntmos

7. B kakumx ciydasx omeparop for mpemnmouTurenbHee HCHOIB30BATH JJIS
OpraHu3alyy [IUKIJIOB?

8. Kaxk 3anuceiBaeTcs u kak paboraet onepatop for?

9. Kakue orpaHuyeHus 1o THUITY HaKJIaJbIBAIOTCA HA MEPEMEHHYIO B CUETUMKE
omepatopa for?

10. C kakuM 11aroM MOYKET U3MEHSATHLCS CUETUUK oreparopa for?

11. Moxert nu TeJlo omeparopa IUKIAa CO CUYETYMKOM HE BBINOJHUTHCS HU

pazy?
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12. Kak MOXHO paccuuTaTh YMCIIO UTepaluii B orneparope for?
13. CkoabKO UTEpALUA COBEPIIUTCS MPU UCTIOIB30BAHUU CIAEAYIOLIETO IUKIa?
fori:=5to15do
writeln(i);

14. Yemy paBHO KOJIMYECTBO TIOBTOPEHUI Tela olepaTropa IMHKIa CO
CUETUMKOM, €CJTU CUETUHUK IMKJIa PUHUMAET BCe Lielble 3HaueHus ot 1 go 107

15. Tlouemy B mporpaMMHpPOBAaHNHU LIUKJIA CO CYETYUKOM CYIIECTBYET TPABUIIO:
HEJb351 U3MEHATH CUETUHK IIUKJIa B TeJe IUKIIa?

5.5 MeToauKa pa3pab0TKH LUKJIUYECKUX IPOrpaMmm

OaHuMU U3 BaXHEHIIMX AITOPUTMHYECKUX CTPYKTYp MPHU PEIIEHHMH MHOTHX
3a/1a4 SABJISAIOTCS UUKIMYECKAE CTPYKTYPBI, B KOTOPBIX Ul TOCTHKEHUS PE3ysbTaTa
OomnpenesI€HHas IOCIENOBATEIbHOCTh JIEMCTBUM TOBTOPSIETCS HECKOJBKO  pas.
B03MOXHOCTP MHOTOKPAaTHOTO TOBTOPEHUS HEKOTOPOW TPyHIbl ONEPATOPOB
I03BOJIIET CYIIECTBEHHO YIPOCTUTH CXEMY QIrOPpUTMa U COKPATUTh JUIMHY

COOTBETCTBYIOIIEH €My mporpammel. lIporpaMMmupoBaHue LIUKIOB — OJHA W3
OCHOBHBIX U B TOXE BpPEMSl Ba)KHBIX 3a7a4, KOTOPBIE YACTO NMPUXOJIUTCS pElIaTh
IPOTrPaMMHUCTY.

UK — 3TO MHOTOKPATHO MOBTOPSIOIIASICSA MOCIEN0BATENBHOCTh OJHUX U TEX
ke neiictBuii. [lapamerp nukia (ymnpapisromias MEpEeMEHHAs IUKIIA) OMpeaeiseT
MOMEHT BBIXOJAa U3 [HMKIAa Ha MPOJOJDKEHHE mporpammbl. Temo ImuKiIa —
MOCJEAOBATEILHOCTh ~ MHCTPYKIUM, TpeAHa3HAuY€HHass JJii  MHOTOKPATHOIO
WCToJHEeHusl. B Tenme mMKiIa MOXET OBITh BCErO OJHO JIEUCTBUE, MOXKET OBbITh
HECKOJILKO JCUCTBHH, MOXET HE OBITh HH OZHOro JAckcTBHA. IllocmemHioro
Pa3HOBUJHOCTh IIMKJIA HA3bIBAIOT MYCThIM IUKJIOM. IlycToii 1MKI uWHOrAa
MIPUMEHSIIOT, HAPUMED, JIJISl 3a/IEP>KKH BPEMEHH.

Utepauusi — OJHOKpaTHOE BbIMIONHEHUE Tena Iukima. Illar mukma — 310
3Ha4YeHUE, Ha KOTOpPO€ OYyJeT YBEIMYUBATHCS WM YMEHBIIATHCS IMapaMmeTp IUKIIa
OpU KaKJIOW HUTEepauud. YCIOBHE BBIXOJAa WM YCIOBUE OKOHYAHUS IHUKIA —
BBIPKEHUE OMpenessioniee — OyeT U B OYEPEIHON pa3 BBIMOIHATHCS UTEPAIIUS
WIM LMK 3aBepuintcs. Ecam ycrmoBHe BbIXOJA W3 LMKJIA 33JaHO HEMPABUIBHO —
IIUKJI MOXXET HHUKOTJa HE KOHYUTHCS, MPOU3OUIET 3aluKiuBaHue (OECKOHEUHBIM
ITAKIT).

Cuéruuk 1uKiIa (CUETUYMK UTEpalui) — MNEPEeMEHHas, XpaHsIlas TEeKyIIUH
HOMep utTepanuu. Lk He 00s3aTebHO COMECPKUT CUETUMK IUKIIOB. [{uknndeckue
BBIYUCIICHUS MOYKHO PACHPEACIUTh M0 TPEM IpyImnam:

1. CuérHple 1MKIB (UMKIBI C 33JaHHBIM KOJIMYECTBOM IMOBTOPEHUN) —
UKJIMYECKHUE TMPOIECChl, IS KOTOPBIX KOJMYECTBO TMOBTOPEHUN HU3BECTHO.
Hamnpumep, 3amnonHeHrie MacCuBa WM BbIYMCIECHUS (TaOyIupoBaHus) PyHKIMU Y =
f(x), y xoTopoii X MeHsAETCS Ha KOHEYHOM HHTEpBaje OT HadaabHOro Xy 0
KOHEYHOro 3HaueHus Xy ¢ 3amaHHbeiM marom Ax (puc. 5.3). 3mech MHOTO pas
MCIIOJIB3YETCsI OJTHA U Ta ke (popMyJia ¢ pa3HbIMH 3HAYCHUSMHU apTyMEHTa X.
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Teno yMwna (rpynna MHOroOKPaETHD
NOBTOPASMED: ONEPATOPOE).

X, ¥ B 3TOMH 33,034e B TENE LUMKNE BRIYMCNAKT
BYHHKLMID M EBIBOOAT PE3YNLETAT BRIUMCIEHHA

’ :

x:=x+ Ax MoaroToBKa NapameTpa UMHAE X K -
- i

1

i

1

OUYEPELHOMY NOETOPSHHID

[T

i

1

P

- = 1

Mpoeepka HeobXoAMMOCTH HOBOTO i

I

NOETOPEHMA LMKNA g i
]

1

Puc. 5.3 - Bhok-cxema UMKAMYECKOoM NporpaMmmbl BbIYUCNEHUS 3HAYEHUN
dyHKUMM y = f(x) B guanasoHe Xy .. X c warom Ax

2. VtepannoHHBIC UKLl — IUKIAYECKHE TIPOIECCHI, 3aBEPIIAIONTUECS I10
JOCTHKEHUU WJIM HAPYLICHUU HEKOTOPBIX yclioBui. Hanpumep, HaxoxXaeHNE CyMMBI
OECKOHEUHOT0 CXOSIIErocs psijia ¢ 3aJJaHHON TOYHOCTHIO.

3. [TouckoBbIE MUKIBI — MUKINYECKUE TIPOIECCHI, U3 KOTOPHIX BO3MOXKHBI JBA
BapMaHTAa BBIXOJA: BBIXOJ IO 3aBEPIICHUIO NPOIECCAa M JOCPOUYHBIM BBIXOJ IO
KaKOMY-JIMOO JOMOJHUTEIIBHOMY YCIIOBHIO, HAlpUMEp, HAXOXKJIECHUIO TEPBOTO
OTPULIATEIILHOTO 3JIEMEHTA MacCHBA.

CocTaBnsis MUKINYECKUE TTPOrpaMMbl HEOOXOIUMO TIOMHHTb, YTO PE3yJIbTAThI
BBIYHMCIICHUM, 3allOMHHAaEeMbIe TEPEMEHHOW B JIEBOW dYacTh (HOpMyJBI omeparopa
MPUCBOEHHSI HA KaXIOM LMKIIE, 3alMCHIBAIOTCS BMECTO MPEABIAYIIUX 3HAYCHUM.
UtoObl HEe TOTEPATHh ATH 3HAYCHUS Ha CIEAYIOIICH WTepanuy, HY)KHO HX KaK-TO
HCIIOJIb30BaTh: CBOEBPEMEHHO BBIBOJMTH HA HSKpPaH WJIHW IPHUHTEP, 3allOMHUHATH
(HanmpuMep, B KauecTBE dJIEMEHTAa MAacCHBa) WIH YHOTPeOsITh Kak-To WHaye. Taxk,
HamnmpuMmep, B aJIropuTMe Ha puc. 5.3 BBIMOJHICTCS MUKIWYECKOE BBIYUCIICHUE
byukiuu y = f(x), a pe3yibTaThl BHIUMCICHUH BBIBOJATCS B JOKYMEHT B KaXKIOM
IIUKJIe, HATIPUMED, B BUJIE CTPOKU TAOJIHUIIBI.
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B o6mem ciyugae B coorBercTBHM ¢ ['OCT 19.701-90 «CxeMbl aliropuTMoB,
IporpamMm, JAaHHBIX U CHCTEM. Y CIIOBHbIE O0OO3HAUYEHMsI U TPABUJIA BBITOJIHEHUS
UKIbI M300pa)Kal0T C TIOMOLIBI0 CHUMBOJIA, COCTOSIIIEr0 U3 JBYX 4YacTew,
OTOOpaKAIOIIMX HAayaslo U KoHell ukia (puc. 5.4). O0e yacTu CUMBOJIa UMEIOT OJTUH
U TOT K€ UACHTU(DUKATOP. Y CIOBUSA ISl MHUIMATU3AIUU, TPUPALIICHUS, 3aBEPILICHUS
U T.J. TIOMENIAIOTCS BHYTPU CHUMBOJIAa B Hadalie WJIA B KOHIIE B 3aBUCUMOCTH OT
PacOJIOKEHUS ONepallii, IPOBEPSIOIIEH YCIOBHE.

Hauepmarue Mpumep
a
[ /‘_\
Hauamo b Yuwai
yukna om1don
L
Kow Yeenuyume
4 iHal
N Llkna / N Hukai  J

Puc. 5.4 - N3o06parxkenune uuknos no NOCT 19.701-90

[Muka co cuéruukom (puc. 5.5) — MUK, B KOTOPOM HEKOTOpas MEpPeMEHHAs
M3MEHAET CBOE 3HAYECHHE OT 3aJaHHOTO HAYaJbHOIO 3HAYEHUS IO KOHEYHOTO
3HAYEHHMS C 3aJlaHHBIM IIaroM, W JJIsl KaXKJI0r0 3HAYCHMS 3TOW MEPEMEHHOW TEJO
[MKJIA BBIMOJIHSAETCS OJIUH Pas.

Onepatop Ynpasnawwasn HauanbHoe
For nepemeHHas 3HaueHue

KoHeuHoe

=

3HaueHue

Ynpaenawowas nepemMeHHan =3 WpeHTudUKaTOp NepemeHHOMN
HauafibHOE 3HAUEHUE —=———— BuipaikeHue
KoHeuHoe 3HaueHne = BuipameHue

Puc. 5.5 - CHTaKcHMyeckas agvarpamma onepaTtopa unKkna for

[ukn co cu€ruukom for momxomuT il TPOrPAMMHUPOBAHUS TaAKUX
HUKIMYECKUX TPOrpaMM, B KOTOPBIX JO BBITIOJTHEHUS LKA U3BECTHBI HAYaJbHOE U
KOHEYHOE 3HAYeHUs CUETYMKA MOBTOPEHUH LMKIA (Hampumep, WHIEKC MEPBOrO U
MOCJICIHETO dJieMeHTa MaccuBa). [lodtoMy mwmki co cu€ruukom for HaswiBaroT
LUKJIOM C 3aJaHHBIM YHMCJIOM IOBTOpPEHMI. BO3MOKHBI JBa BapHaHTa MCIOJHEHUS
LHKJIA.

1. Ecnu cu€TumK npy BBINOTHEHUH 1IMKJIA HAPAIMBAET CBOE 3HaUEHNE Ha +1:
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for <Vnpaenarowasn nepemennaa> = <Hau. 3nauenue> t0 <Kon. snavenue> do

<Onepamop>,

IIycTe BbIYMCIICHHBIE 3HAYCHUs BbIpaxkeHU <MUCXoaHOe 3HAYEeHHE™> U
<KoHeyHOe 3HAaYeHMe™> PaBHbI, COOTBETCTBEHHO, I,y U Iy U MEPEMEHON LHKJIIA
(cu€TurKy IUKIIOB) I MPUCBOEHO HAYaJIbHOE 3HAYCHHUE i,,,. COBEpIlIaeTCsl MpoBEpKa
— HE MPEBOCXOJUT JIU MEPEMEHHAS IIUKJIA KOHEUHOE 3HAUCHUE Iyoy;? ECHM iy < Lion,
TO BBITIOJTHSETCS TEJIO IIMKIIa (oIrepaTop WIM TpyIa orneparopoB). Jlanee 3HaueHue
YOpaBJISAIONICH TepEeMEHHOW yBeIWuuBaeTcs Ha eauHuiy i := @ + 1 (mmar
MpHUpaIICHHs IIEpEMEHHON [UKJIA 3aJ1aH HEesBHO — CITy»)keOHBIM ciioBoM t0). [Iporecc,
BKJIFOYAIOIIUN TPOBEPKY, BBINOJHEHUE Tejla LUKIA M U3MEHCHHUE YIPABJSIONICH
MIEPEMEHHOM, MOBTOPAETCA A0 TEX IOp, MOKAa MPOBEPKA HE JACT IMOJOKUTEIbHBIN
pe3ynbTaT, T.€. i > i,,. B 3TOM citydae onepatop for 3aBepiiraer paboTy, nmepeMeHHas
IIUKJIa OOBABIACTCS HEOMPENCNEHHOW W OCYIIECTBIIICTCS MEpPEeXoJl Ha oIeparopa,
CIICYIONIHIA 3a oreparopom for.

2. Ecnu cuéTuymk mpu BRIMIOJTHEHUH ITUKJIA YMEHBIIIAET CBOE 3HaUEHUE Ha -1:
for <Vmpaensiowas nepemennan> := <Hau. 3nauenue> downto <Kowu. snauenue> do

<Onepamop>,

Ecnmn <KoneuHoe 3Hauyenme>> Oojplie <HavajJbHOro 3HAYeHHSA™, TEIO
[HMKJIa HE BBINOJHIETCA HU pa3y. [Ipu KaxJ10M MOBTOPEHUH B 3TOM BapUAHTE LIUKJIA
for mepemenHast 1ukiIa § yMeHbIIaeTCs Ha equHUIy § := { — 1 (OTpUIIATSIIBHBIN II1ar
IOpHpalleHrs MMEPEeMEHHON IMKIAa 3aJaH HESIBHO — CIYXKEOHBIM cioBoMm downto).
[IpoBepsieTcs: eciim 3HAYCHHE TMEPEMEHHOM LMKJIA OOJBIIE WM PAaBHO KOHEYHOIO
3HAYEHMUS I > Loy, TO TEJO IIMKIIA BBINTOJHSIETCA. Eciu ke HeT, U I < iy, TO onepaTrop
for 3aBeprmaer paboTy, mepeMeHHas IMKJIA OOBSABIACTCS HEONPEACIEHHOW U
OCYIIIECTBIISICTCS TIEPEX0/] Ha OIepaTop, CICAYIOMUI 3a onepaTopom for.

K coxanenuro, HUKaKkoW apyroi 1ar, kpome =1, B 1mkie for He
MpeyCMOTpEH!

B 6110k-cXeMax aaropuTMOB IMpOTrpaMM LUK CO cuéTyrkoM fOr MOXET Takke
n300paxaTbcs TaK, KaK MOKa3aHO Ha puc. 5.6 — C MOMOIIBI0 OJIOYHOTO CHMBOJIA
«Monudukarusy, 3a1ar0IIero 3aKOH U3MEHECHHS YIIPABIISIONICH MEPEeMEHHOM.

BnouHbliA cumson . -
«Modugurayua»

to:i:=1i+ 1 Onepamop
downto: i :— i — 1

Puc. 5.6 — MI306pakeHune umkna for c nomoubto cumeona « Mogubukauma»

B 00oux BapuaHTax 3amucu omneparopa for:

< VYnpasifwiuas NepeMeHHass> — IIEpEeMEHHas IOPAAKOBOIO THMA, K
KOTOPBIM OTHOCSTCS JaHHble THma shortint, integer, word, byte u char; ona
IPUHUMAET TOCJIEA0BATEIIbHbIE 3HAU€HUs OT 3amaHHoro < Hau. 3HayeHus > 10
3aganHoro < KoH. 3Hauenust >;
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< Hau. 3Ha4yenune > 1 < KoH. 3Ha4eHHe > — BhIpAKEHUS MMOPAIKOBOTO THUIIA,
ONpENEIIAIONIIME, COOTBETCTBEHHO, HAYAJIbBHOE M KOHEYHOE 3HAYECHUE YIPaBISIOUIEH
nepeMeHHOW nukiaa. OHM pPacCUUTHIBAIOTCS TOJBKO OJMH pa3 IMepell HayajaoM
BBINIOJIHEHMsI orepatopa fOr, W He MOJKHBI MEHSATHCS Ha MPOTSHKCHUU BCETO
IIPOLIECCA ETO BBINOJIHEHHS.

< OnepaTtop > — ¢AMHCTBEHHBIN MOBTOPsieMbIil onepatop. Ecnu HeoOxoaumo
BBITIOJITHUTh HECKOJIBKO TEHCTBHA, TO OHU JOJKHBI OBITh OOBEAWHEHBI B OJWH
COCTAaBHOW oOrepaTtop MOyTEM 3aKIOYEHHUs] B COCTABHOW omeparop (rpymnna
OIIepaTOPOB, 3aKITFOUEHHAS MEXK]Ty OIEpaTOPHBIMHU ckoOkamu begin u end).

Ywciio moBTOPEHUH IUKJIIA JIETKO HAWTH 10 opMyIie:

M = < Kown. 3nauenue > — < Hau. 3nauenue > +1.

5.6 [IpakTUYecKue 3aJaHUA

5.6.1 NMpumep gna noBTOpeHUA

3ananue. BBecTu KONMMYECTBO 4uMCeN, caMU 4Hclia (BELIECTBEHHOIO THUIMA) U
BBIBECTH T€, KOTOpPbIE 0OJIbIIe MO0 paBHBI CPEIHEMY 3HAUEHHUIO BBEJICHHBIX UHCEN.
[IporpamMma 3apaHee He 3HAET CKOJIBKO, YHMCeNl OyJIeT BBEIEHO, U MX KOJUYECTBO
3alpalmnBacT y MoJIb30BaTells.

Co3magum uHTEpdEic MporpaMMBbl, pacCTaBUB KOMIIOHEHTHI (pHc. 5.7).

i Form1

Puc. 5.7 — PacnonoxeHne KOMNOHEHTOB Ha dopme

Hacrpoiika KOMITOHEHTOB TLabel, TEdit u
TButton paccmoTtpena B mabopatopubix padorax Nel, 3. Ha ¢opmy ycranoBum aBa
kommoneHTa TStringGrid — Tabnuiia ¢cTpok (OAKH MO APYTHM, HATUTPa KOMIIOHEHT
Additional). YcranoBum miast obenx tabmui; B MHcneKkTope 00BEKTOB CBOWMCTBa
FixedRows = 0 u FixedCols = 0, 4roObl HM30aBUTHCS OT «IIMAMKW» y TaOJIHII.
HactpouM «MeTKH», «KHOIIKW» ¥ «IT0JIe BBOJAA JTaHHBIX» — BHEIIHUHN BU 3JIEMCHTOB
MmoKasaH Ha puc 5.8.
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Puc. 5.8 — HacTpolkn KOMNoHeHTOB Ha popme

[To ymonuanuio Tabnuia co3naercst pazMepom 5x5 snementoB. B nporpamme
nmoHaao0uTcs 2 cTpokud. B BepxHel cTpoke OyJeT XpaHUThCS MOPSAKOBBIN HOMEp
AJIeMEeHTa — WMHJEKC, a B HIDKHEW ero 3HaueHHe. Y MEHBIIMM KOJHMYECTBO CTPOK B
TabJMIIaxX J0 JBYX, YCTAaHOBUB y Ta0OmuIl cBoiicTBO RowCount = 2 u «pactsHem» Ux B
JUTAHY TIPU TIOMOIIK MapkepoB y kommoHeHToB StringGridl u StringGrid2 (puc. 5.9).

Puc. 5.9 — HactponKka KomnoHeHTOB StringGrid

WuTtepdeiic nporpaMmbl MPaKTUYECKH TOTOB, HO BBOJIUTH JaHHBIC B TaOJIHILY
OKa HET BO3MOXHOCTH (IIEPEMEIIAThCS M0 sYekaM MOKHO). Jlas paspermeHwus
pPEIAKTUPOBAHMS SYCEK TaONUIBI HYXXKHO H3MEHHTH cBoiicTBo Options y Tabiwi.
JlaHHOE CBOMCTBO HE MPOCTO TEKCT WJIM YHCIIO, & CIIOKHOE SIBJICHUE — MHOXECTBO.
KaxipIif 571eMEHT MHOKECTBA MOKET ObITh BHECCH MJIM MCKJIFOUEH U3 HETO.

PackpoeM CITHCOK BCEX BO3MOKHBIX JEMEHTOB MHOKECTBa (I JOCTyIa K
SIIEMEHTaM MHOKECTBA), KIMKHYB 10 3HaKy +. IHTepecyomuii 31eMEHT MHOKECTBA
goEditing — 3HaucHHMs s4eek TaONMILI BO BPEMs BBIMOJHCHHS MPOTPaAMMBI —
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MpeACTaBJICH Ha PpHUC.

5.10. VYcranoBum

PEAAKTUPOBAHUSA AYCCK Ta6J'II/IIII>I.

Puc. 5.10 — U3meHeHue cBoicTBa Options / goEditing

CEoicTEa | Cofumed | Mafpanmoe | or 4 F

[= |Cotong [oFLedertline, oo
godkaesShomEs False
qoi—olMowing False
goolSizing Felse
go_olSpanning  False
qoblChekauasz False
golirewFocusielk Felse
* Ace LY
goFixedHarzlne True
goFizedRawkumt False

3HaueHue true s paspelieHus

Hactpoum Options y obenx Ttabnwm. [losBUiIach BO3MOXKHOCTh BHECCHUS

TekcTa B Ta0muIs! (puc. 5.11).

2 Formi

MrxoaHeE gaiHsE

G6 L]

444 555
jekex) 213

3309

o

PESYNETAT

FaccqHTath

Puc. 5.11 — BHeceHme aaHHbIX B TabauLbl

Jo6aBuM «(PYHKIIMOHATBHYIO HAYMHKY» MJisi MPOTPaMMbI — OOpabOTUYMKH
coopITuii. Hamumem oOpabGoTuwmk juis KHONkH 3aaarb. OH 3alOMHHAET YHCIIO,
KOTOpOE BBEJ TMOJIb30BATEIbh B TOJIE HAJl 9TOM KHOIKOM, CO37aeT yKAa3aHHOE YHCIIO
CTOJIOIIOB B TIEPBOM TAOIHIIBI U HyMEpYyeT (CO3/1aeT MHICKCHI) B HYJIEBOU (BepxHEH)
ctpoke. CrenmaeM <«JIBOMHOM KIMK» B pefaktope (GopM Ha KHONKE 3aaaTh H
no0aBuM cienyroiui kox (puc. 5.12).
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. procedore TForwl.ButtonlClick (Sender: Tlbiect):

' var
40 i.nm lIﬂ:EEIEE:
A~ hegin
. n := StrTolac (Tdivl.Tesc) :

Srringridl . ColCount =

. for i1:=0 to -1 dwo

45 StringFridl.Cell=s[41,0] := IntTodtc(i+l]
f end:

Puc. 5.12 — O6paboTyumnk KHoMNKM 3aaaTb

B pasmene ommcaHus mepeMEeHHBIX OOBSBUM JBE MEpEeMEHHbIE | H N.
[TepemeHHast | TOHAOOKMTCS KaK MapameTp IMKIA, a IEpEeMEeHHast N — Il XpaHCHUs
KoyndecTBa anneMeHToB. N := StrTolnt(Editl. Text) — 3amomuHaeT B mepeMeHHOH N
KOJIMYECTBO 3JIEMEHTOB MaccHBa. Y CTaHABJIMBAEM KOJUYECTBO CTOJIOLOB Y BEpXHEH
Tabnuiel paBHOM N. TpeTbs U ueTBepTast CTPOKU — 3TO LUKJI, KOTOPBIN BBITOJIHAETCS
poBHO N pa3 u nocnen0BaTeNbHO 3aHOCUT B HYJIEBYIO CTPOKY TaOJIMIIbI TOPSIIKOBBIE
HOoMepa a1eMeHTOB. Llukn HaunHaetcs ¢ 0, T.K. JeBast BEpXHss sueiika UMEET UHEKC
(0,0).

[lo 3amaHni0 HEOOXOOMMO HAWTH CpEeIHEE 3HAYEHUE U BBIBECTU BO BTOPYIO
Ta0JIMIly TONBKO T€ DJIEMEHTHI, KOTOophie Oonbiie cpeanero. M3 kypca maTemMaTHKu
M3BECTHO: CpEeJHEE 3HAYEHHE — 3TO CyMMa BCEX 3JIEMEHTOB, pa3/ielieHHas Ha HX

konuuecTBo. [Ipouenypa (00pabotunk) mansa kHonku Paccuurarh npejcTaBieHa Ha
puc. 5.13.

procedure TForml.ButtonZClick(Sender: TChiject):
50 | wvar
i,n : integer:
sr : Real:
begin
. sr := 0;
55 n := StrTolnt (Editl.Text):
for i:=0 to n-1 do
Sr = s5r + StrToFloat (StringGridl.Cells[i,1]71)1:;
sr := s8r / n:
a StringGridiZ.ColCount:=1;
60 for i:=0 to n-1 do
.I if StrToFloat (StringGridl.Cells[i,1]) = sr then
begin
StringGrids.Cells[3tringGrid2.ColCount-1,0] := IntToStr (StringGridZ.ColCount)
. StringGridZ.Cells[3tringGridZ.ColCount-1,1] := StringGridl.Cells[1i,1]:
65 StringGrid2.ColCount:= StringGride.ColCount +1;
end;
ScringGrids .ColCount:= 3tringGridz.ColCount -1:
end;

Puc. 5.13 — Kog obpaboTumka gna kHonkm PaccumtaTb

OObsBUIM TpU TEPEMEHHBIC: JBE MEIbIX | — HHACKC (HOMEp CTosbIa
TaOIUIIBI) U N — KOJIMYECTBO DJIEMEHTOB B Ta0JIMIIE; IEPEMEHHAst SI' BEIIECTBEHHOTO
TWMA JIaHHBIX, B HeW OyJeM TOJCYUTHIBATE CyMMY JJIEMEHTOB. Pazmenus
MOJCYMTAHHYI0O CYMMY Ha MX KOJHYECTBO, MOJYYUM cpeaHee 3HaueHue. BriOpan
BEIIIECTBEHHBIN TUIT JaHHBIX eal i TpeThel mepeMeHHOM, T.K. IPU ACJICHHH MOXKET
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MOJyYUThCSl OpoOHOe 3HaueHue. [locienoBaTenbHOCTh EHCTBUI BBHITIOTHSIEMBIX B
poIeaype:

sr := 0 — oOHyJIeHHe CUeTYMKa CYMMHUPOBAHWS,

n := StrToInt(Editl. Text) — noayuenue u3 mons Editl komuuecTBa smemeHTOB
TabauIe Ha 00paboTKYy;

fori:=0ton-1do

sr := sr + StrToFloat(StrmgGridl.Cells[i, 1]) — moac4er cyMMBbI 3JIEMESHTOB
B TaOJuIIE.

3mech mepBasi CTPOKa — IUKJI, IIOBTOPSIFOIITUICS POBHO N pa3, BTOpas CTPOKA —
HapallMBaHUE 3HAYCHMSI MEPEMEHHOM SI 3a cueT J00aBjeHUS K HEW 3HAYCHUH,
XpaHIImMUXCs B sdeiikax Tabmuiel. Ilepen cymmupoBaHueM TpeoOpa30OBHIBAEM
3HAYEHUS SYECK M3 CTPOK B Uncia ¢ momonipio ¢pyakiuu StrToFloat.

Jlis  BBIYHMCIICHUS CPETHEr0 3HA4YCHHS pas3leinM HaWJIeHHYI0 CyMMYy Ha
YHCJIO DJIEMEHTOB:

sr:=sr/n.

B Tabnuile kak MUHHMYM OJUH 3JIEMEHT OOJIbIIUNA WJIM PaBHBIM CPEIHEMY
3HAYEHHUIO (€cNr TabJIMIIa COACPKUT XOTS ObI OJTHO 3HAUCHHUE).

StringGrid2.ColCount := 1 — ycraHaBiIMBaeM KOJHYECTBO CTOJIOIIOB B
BBIXOJIHOM Ta0suIe paBHOM 1.

for i:=0 to n — 1 do — moBTOpHBII MIepedOp TAOTHIIEI.

if StrToFloat(StringGridl.Cells[i, 1]) >= sr then — npoBepka Kaxxa0# TICHKU
Ha yCJIOBUE 0TOOpa: 0O0JIbIIE WIIM PAaBHO CPEIHEMY 3HAUEHUIO.

Ecnmm ycmoBue WCTHHHO, TO MpOTpaMMa BBITIONHUT JEHCTBHUSI yKa3aHHBIC
nociie cioBa then B omepartope BbiOOpa. B cuHTakcuce si3pika Object Pascal mocie
KITIOYEBOTO cjioBa then MokeT HaxoIUTHCSA TOJBKO OJUH OMepaTop, a HeoOXOIUMO
BBITIOJIHUTH OOJIbIIE OJAHOTO ACHCTBUA. [ 3TOro oOBEAMHUM O3TU JCUCTBUS B
ormepaTopHbie cKoOKu begin - end.

begin

StringGrid2.Cells[StringGrid2.ColCount-1,0] := IntToStr(StnngGrid2.ColCount);
StringGrid2.Cells[StringGrid2.ColCount-1,1] := StringGrid1.Cells[i,1];
StringGrid2.ColCount := StringGrid2.ColCount+1;

end;

[TepBas cTpoka NMpUCBAaWBACT MOPSAKOBBIM HOMED, BTOpas — caMO 3Ha4YeHUe, a
TPEThS MOATOTABIUBACT CICTYIOIINI CTOJIOLI /11 BHECEHUS TyJa HOBBIX 3JIEMEHTOB
— pacmmpsieT Tabnuiy Ha ofauH cToyoer. Ilociie Toro, kak HalWIEHBI BCE DIEMEHTHI
Oospilive, MO0 paBHBIE CPEIHEMY 3HAUCHUIO, yAaysieM MocieaHui cronber (oH
3aroTOBJICH, HO HE MCIIOJIb30BaH).

StringGrid2.ColCount := StringGrid2.ColCount — 1 — ynpajgeHue mycToro
MOCJIETHETO CTOJOIIA.

CoxpaHUM MPOEKT U 3aIyCTUM Ha BBITIOJHEHUE.

YcTaHOBUM KOJMYECTBO JIEMEHTOB B MEpBOM TabiuIle, BHECEM B HEE JaHHbBIC
H paccuuTaeM BTOpYIO Tabmuity (puc. 5.14).

Jlanubpie 11 pacueta HEOOXOIMMO BHOCHUTH TIOJHOCTHIO U KOPPEKTHO.
KonudecTBO CTONOIOB MOMKHO OBITH IEIBIM H MOJOXKUTEIBHBIM. [lepen pacuerom
HEOOXOMMO 3amloJIHATh BCEe suehkm Tabmumbl Nel, T.K. mporpamMma HE yMeEeT
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aHAJTM3UPOBATh MYCThIC SIUCHKUW M HE 3HACT, KaK JICHCTBOBATh B TaKUX CHUTYAIlHSX.
[Tpu HEemOCTaTOYHOM KOJUYECTBE MH(MOpPMAIMK MPOrpaMMa aBapUiHO OCTAHOBUTCS,
BBIJIaB TPEAYNpPEAUTEIbHOE cOoo0IIeHre. B 0osee KpyMHBIX MPOEKTaX BCE TAKHE
CUTyallMd TPOBEPSIOTCS, M TOJb30BaTE)Ib HE BHIUT TOJOOHBIX COOOIICHUH, a
porpaMMa MOJICKa3bIBaCT, YTO HEOOXOAMMO MCIIPABUTH WJIA TIPOU3BOJIUT JICHCTBHS
C YYEeTOM 3HAUCHHWH MO yMOJYaHUI0. Takod CTHIb MPOrpaMMHUPOBAHMS CUMTACTCS
OoJiee IPyKeIMOOHBIM K MTOJIH30BATEIIIO.

HCXOOHBIE DAHHEE

23] ZE Lo g &
l JaasTe
PeayreTar
L Z FaccudTaTE
=3 )

Puc. 5.14 — NMpumep paboTbl Nporpammoil
5.6.2 BapunaHTbl "HANBUAYANbHbIX 3a43aHUM

BapuanT Nel. BBecTr KOau4ecTBO 4HMCeN, CaMH 4uciia (BEIeCTBEHHOTO THUIIA)
U BBIBECTH TE, KOTOpPbIE MEHbBIIE JMOO pPaBHBI CPEIHEMY 3HAUCHUIO BBEICHHBIX
gucen. [IporpamMma 3apaHee He 3HAET, CKOJbKO 4YHCENT OyIeT BBEIAEHO, M HX
KOJIMYECTBO 3aIpPallIUBAECT Yy MOJIb30BATEIIS.

BapuanTt Ne2. BBecTu KOJIMUECTBO YMCENl, CaMU YuCia (BEIIECTBEHHOTO THIIA,
MTOJIOKUTENIBHBIC U OTPHIATEIbHBIE) U BBHIBECTH T€, KOTOPBIC OOJIbIIe MO0 paBHBI
Hymto. Ilporpamma 3apaHee HE 3HAET, CKOJBKO 4YHCeNl OyJeT BBEICHO, M WX
KOJIMYECTBO 3allpallliBaCT y MOJIb30BATEIIS.

BapuanTt Ne3. BBectn KoM4YeCTBO YMCEll, CAaMH 4YHclia (BEIIECTBEHHOIO THUIIA,
MTOJIOKUTENIbHBIC U OTPUIIATEIBHBIC) M BBIBECTH TE€, KOTOPHIE MEHBINE JTUOO PaBHBI
Hymo. IIporpamMma 3apaHee HE 3HAET, CKOJIBKO YWcen OyAeT BBEIEHO, M WX
KOJIMYECTBO 3alpaliuBaeT y M0JIb30BATEIS.

BapuanTt Ne4. BBecTu KOJIMUECTBO YMCENI, CaMU YHUCia (BEIIECTBEHHOTO THIIA,
MOJIOKUTEIIbHBIC, OTPUIIATEIIbHBIC, HYJIEBbIC) U BBIBECTH T€, KOTOPBIC PaBHBI HYIIIO.
[Iporpamma 3apaHee HE 3HAET, CKOJIbKO 4ucesl OyJeT BBEIEHO, U UX KOJUYECTBO
3ampalinBacT y MoJIb30BaTEeIIs.

Bapuant Ne5. Bmectu konnuecTBO umMces, caMu uucia (1IeJI0ro  THIIA,
MOJIOKUTEINIbHBIC) U BBIBECTH TE€, KOTOpbIE SIBIAIOTCA MpocThiMU. [IpocToe uucio —
9TO YHUCJIO, KOTOPOE JEIHUTCS 0€3 OCTaTKa TOJhKO camMO Ha ceOsl Wiu Ha CIUHUILY.
[Iporpamma 3apanee HEe 3HAET, CKOJIBKO YHCEN OYJIET BBEACHO, M MX KOJIMYECTBO
3aIpalnBacT y MOJIb30BaTEeIs.
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Bapuant Ne6. BBectn konmuecTBO umces, caMu uucia (1IeJI0ro  THIIA,
MOJIOXKUTEIIbHBIC) U BBIBECTH T€, KOTOPBIE SABJISIOTCSA YeTHhIMU. [Iporpamma 3apanee
HE 3HAET, CKOJIbKO YHcen OyAeT BBEICHO, W HUX KOJHMYECTBO 3allpalliuBacT Yy
ITOJIL30BATEIIA.

Bapuant Ne/. BBectnm konmuecTBO umMces, caMH uuciia (1IeJI0T0  THIIA,
MOJIOKUTENIbHBIC) W BBIBECTH T, KOTOpPBIC SIBISIOTCA HeueTHbIMU. [Iporpamma
3apaHee HE 3HAET, CKOJIBKO yucell OyJeT BBEACHO, U UX KOJIMYECTBO 3aMpalliBacT y
MOJIb30BaTEIA.

Bapuant Ne8. BBectu komumdecTBO umcen, camMu 4YHcia (LIEI0oro THUIA,
MOJIOKUTEIIbHBIC) U BBIBECTH TE, KOTOpBIC NeisaTcs 0e3 ocrtarka Ha 3. [Iporpamma
3apaHee HE 3HAET, CKOJIBKO yucelsl OyJeT BBEACHO, U UX KOJIMYECTBO 3aMpalliBacT y
MOJIb30BaTEIA.

Bapuant Ne9. Bmectn konmuecTBO uwMcesl, caMH uucia (1IeJI0r0  THIIA,
MIOJIOXKUTEIIbHBIC) U BBIBECTH T€, KOTOpBIC Jenarcs 0e3 ocratka Ha 5. [Iporpamma
3apaHee HE 3HaeT, CKOJIbKO Yrcell Oy/eT BBEACHO, M UX KOJUYECTBO 3aMpalluBaeT y
T10JIb30BATEIIA.

BapuanT Nel(O. BBecTum KkoguyecTBO YuHcesl, caMH 4ucia (IIEJI0ro THIIA,
MIOJIOXKUTEIIbHBIC) U BBIBECTH TE€, KOTOpBIE Jaenarcs 0e3 ocratka Ha 7. I[Iporpamma
3apaHee HE 3HaeT, CKOJIbKO Yrcell Oy/IeT BBEACHO, M UX KOJUYECTBO 3aMpalluBaeT y
MOJIb30BaTEIA.

Bapuant Nell. BBecTu konuuecTBO wyucen, camu uucia (LENoro THIIA,
MOJIOKUTEIIBHBIC) U BBIBECTH T€ M3 HUX, KBAJpPaTHBI KOPEHb U3 KOTOPBIX SBISETCS
1enbIM ynciioM. [IporpaMmma 3apaHee He 3HAET, CKOJIBKO Yucel OyJeT BBEICHO, U UX
KOJIMYECTBO 3aIPaIlIUBACT y MOJIb30BATEIIS.

BapuanT Nel2. BBecTu KOIUYECTBO YnCes, CaMU Yuciia (BEIIECTBEHHOTO THIIA,
MOJIOKUTEIbHBIE U OTPUIIATENIbHBIE) U BBIBECTH T€ U3 HUX, CHHYC KOTOPBIX SIBJISIECTCA
MOJIOKUTEIBHBIM unciioM. [Ipennonaraercsi, 4To BBEACHHbBIC YUCIIA — ATO paJidaHHas
Mepa yrioB. [Iporpamma 3apaHee He 3HAeT, CKOJIBKO YHCeI OyJeT BBEICHO, U HUX
KOJIMYECTBO 3aIlpalliiBaeT y MOJIb30BaTEIs.

Bapuant Nel3. BBecTu KOJIMYECTBO YMCEII, CAMU YKClIa (BEIIECTBEHHOTO THIIA,
MOJIOKUTEIbHBIE U OTPUIIATEIIbHBIC) U BBIBECTH T€ U3 HUX, CHHYC KOTOPBIX SIBJISIETCA
OTpHUIATENIbHBIM yucioM. [Ipeamnonaraercs, 4To BBEJCHHBIC YKCIa — 3TO paJiMaHHas
Mepa yrioB. [Iporpamma 3apaHee He 3HaeT, CKOJBKO 4ucesl OyAeT BBEICHO, M X
KOJIMYECTBO 3aIPallIUBAECT y MOJIb30BATEIIS.

BapuanT Nel4. BBecTu KOIU4eCTBO Ynces, CaMU Yuciia (BEIIECTBEHHOTO THIIA,
MOJIOKUTENIbHBIC M OTPHUIIATENIbHBIE) M BBIBECTH T€ M3 HHUX, KOCHHYC KOTOPBIX
SIBJISIETCS TIOJIOKUTENIbHBIM 4KciioM. [Ipeanonaraercs, 4To BBEJAEHHBIC YHCIIA — ATO
panuaHHas Mepa yrioB. IIporpamMma 3apaHee He 3HAET, CKOJIBKO 4YHcel Oyner
BBEJICHO, M UX KOJIMYECTBO 3alPaIIMBAET Y MOJIb30BATEIIS.

Bapuant Nel5. BBecTu KOJIMYECTBO YMCEII, CaMU YKclia (BEIIECTBEHHOTO THIIA,
MOJIOKUTENIbHBIE M OTPUIIATENIbHBIE) M BBIBECTH T€ M3 HHUX, KOCHHYC KOTOPBIX
SIBJIIETCSL OTPULIATEILHBIM 4YuCJIOM. lIpenrnonaraercs, 4To BBEJACHHBIC YHCIA — 3TO
paguaHHasi Mepa yrioB. [Iporpamma 3apaHee HE 3HAET, CKOJIBKO dHCeN OyaeT
BBEJICHO, M UX KOJMYECTBO 3alPalIMBAET Y MOJIb30BATEIIS.
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BapuanT Nel6. BBecT Koau4ecTBO yuces, CaMH Yuciia (BEIIECTBEHHOTO THIIA,
MOJIOKUTENIbHBIE M OTpHUIIATENbHbIE) M BBIBECTH T€ M3 HHUX, TAHMCHC KOTOPBIX
SBISICTCS HYJEBBIM 4YHuCIOM. llpenmnonaraercsi, 4To BBEJACHHBIE YHUCIA — 3TO
pamuaHHas Mepa yrioB. IIporpamMma 3apaHee He 3HAET, CKOJIBKO 4YHCelT OyJeT
BBEJICHO, U UX KOJIMYECTBO 3aIPAIINBACT Yy MMOJIb30BATES.

BapuanT Nel7. BBecTn KOIU4ecTBO Ynces, CaMU Ynciia (BEIIECTBEHHOTO THIIA,
MOJIOKUTENIbHBIE U OTPHULIATENIbHBIC) U BBIBECTH T€ U3 HUX, TAHTEHC KOTOPBIX HE
cyiiecTByeT (paBeH OeckoHeuHOCTH). [Ipenmnonaraercs, 4To BBEACHHBIE YHCIa — 3TO
panuanHas Mepa yriioB. IIporpamMma 3apaHee He 3HAET, CKOJIBKO 4YHCENl OyJleT
BBEJICHO, M UX KOJIMYECTBO 3aIlpalllMBaET Yy MOJIb30BaTENS.

BapuanT Nel8. BBecTu KOIu4ecTBO yuces, caMy 4nciia (BEIIECTBEHHOTO THIIA,
MOJIOKUTENIbHBIE U OTPULATENIbHBIC) M BBIBECTH T€ W3 HUX, TAHTEHC KOTOPBIX
SIBJISIETCSL TIOJIOKUTEIBHBIM yuciioM. [Ipenmosniaraercsi, 4To BBEJACHHBIC YHCIIA — 3TO
pamuaHHas Mepa yrioB. IIporpamMma 3apaHee HeE 3HAET, CKOJIBKO 4YHCET OyJleT
BBEJICHO, U UX KOJIMYECTBO 3aIPAIIMBACT Yy MOJIb30BaTES.

BapuanT Nel9. BBecTn KoaudecTBO ynces, caMu 4nciia (BEIIECTBEHHOTO THIIA,
MOJIO)KUTEIbHBIE W OTPUIATENIbHBIE) M BBIBECTM T€ W3 HUX, TAHTE€HC KOTOPBIX
SIBJIIETCSL OTPULIATEILHBIM 4YUCJIOM. lIpenmnonaraercs, 4To BBEJACHHBIC YHCIA — 3TO
pamuaHHas Mepa yrioB. IIporpamMma 3apaHee He 3HAET, CKOJIBKO 4YHCET OyJeT
BBEJICHO, ¥ MX KOJIMUECTBO 3aIlpalliiBacT y MOJIb30BaTENs.

BapuanT Ne20. BBecT KOIu4ecTBO yuces, caMy 4uciia (BEIIECTBEHHOTO THIIA,
MOJIOKUTENIbHBIE W OTPUIIATENIbHBIE) U BBIBECTH T€ M3 HHMX, KOTAHT'€HC KOTOPBIX
SABJISIETCA HYyJEBbIM uucioM. [Ipenamonaraercsi, 4To BBEJIECHHBIE 4YHCIA — 3TO
panuaHHas Mepa yrioB. IIporpamMma 3apaHee He 3HAET, CKOJIBKO 4YHCel OyJleT
BBEJICHO, M UX KOJIMYECTBO 3aIpalliuBaeT y MOJIb30BATEIS.

Bapuant Ne21. BBecTu KOJIMYECTBO YMCEII, CAMU YKCJIa (BEIIECTBEHHOTO THIIA,
MOJIOKUTEIbHBIE U OTPUIATENIbHBIC) U BBIBECTH T€ U3 HHUX, KOTAHI'€HC KOTOPBHIX HE
cymecTByeT (paBeH O6eckoHeuHOCTH). [Ipenmonaraercs, 4To BBEACHHBIC YHUCIIa — 3TO
pamuaHHas Mepa yrioB. IIporpamMma 3apaHee HE 3HAET, CKOJIBKO 4YHCET OyJleT
BBEJICHO, U UX KOJIMYECTBO 3aIPAIIMBACT Yy MMOJIb30BaTES.

Bapuant Ne22. BBecTu KOJUYECTBO YUCEJI, CAMHU YHKCJIa (BEIIECTBEHHOTO THIIA,
MOJIOKUTEIIbHBIC M OTPUIIATCNIbHBIC) M BBIBECTH T€ M3 HHMX, KOTAaHTCHC KOTOPBIX
SIBJISIETCS TIOJIOKUTENbHBIM YKciioM. [Ipeanonaraercs, 4To BBEJEHHBIE YUCIAa — 3TO
panuanHas Mepa yrioB. IIporpamMma 3apaHee He 3HAET, CKOJIBKO 4YHcel Oyner
BBEJICHO, M UX KOJIMYECTBO 3aIpalliuBaeT y MOJIb30BaATEIIS.

BapuanT Ne23. BBecTu KOIU4eCTBO Yuces, CaMU Yuciia (BEIIECTBEHHOTO THIIA,
MOJIOKUTENIbHBIC W OTPUIIATENIbHBIE) M BBIBECTH T€ M3 HHMX, KOTAaHT'€HC KOTOPBIX
SIBJISIETCS OTpHUIIATENIbHBIM 4yuciaoM. [Ipeamnonaraercsi, 4To BBEJACHHBIE YMCIIA — ATO
paguaHHasi Mepa yrioB. [Iporpamma 3apaHee He 3HAET, CKOJIBKO YHCeN OyeT
BBEJICHO, M UX KOJIMYECTBO 3alPalIMBAET Y MOJIb30BATEIIS.

Bapuant Ne24. BBecTu KOJUYECTBO YMCEJI, CAMU YKClia (BEIIECTBEHHOTO THIIA,
TOJIBKO TIOJIOKUTENIbHBIC) W BBIBECTH T€ U3 HUX, HATYpPaJbHBIN JOraprud™M KOTOPHIX
SIBJISIETCSL OTPHULIATEILHBIM 4YHCIIOM. IIporpamma 3apaHee He 3HAET, CKOJIbKO YHCeN
OyZIeT BBEIICHO, M UX KOJIMYECTBO 3aMpaIliBaCT y MOJIb30BATEIIS.
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BapuanT Ne25. BBecTu KOoau4ecTBO yuces, caMy 4uciia (BEIIECTBEHHOTO THIIA,
TOJIBKO TOJIOKUTEIbHBIE) U BBIBECTH T€ U3 HHUX, HATypaJIbHBINA JIOrapu(dM KOTOPBIX
SIBJISIETCS TIOJIOKUTENbHBIM 4uciaoM. [Iporpamma 3apanee He 3HAeT, CKOJBKO YHCEN
OyJZleT BBEJICHO, U UX KOJIMYECTBO 3aMpallUBaET y MOJb30BaTEII.

BapuanT Ne26. BBecTn KoaudecTBO ynces, CaMy 4nciia (BEIIECTBEHHOTO THIIA,
TOJIBKO TIOJIOKUTEJIbHBIC) U BBIBECTU T€ M3 HUX, JACCATUYHBIA JIOTapu(PM KOTOPBIX
SBJISIETCA OTpUUATENbHBIM 4yucioM. [IporpamMma 3apaHee HE 3HAET, CKOJIBKO YHCEIN
OyZIeT BBEIICHO, M UX KOJIMYECTBO 3apaIluBacT y MOJIb30BaATEIIS.

BapuanT Ne27. BBecTu KOITUYECTBO YUCEN, CAMU YKclia (BEIIECTBEHHOTO THIIA,
MIOJIOKUTENIbHBIE U OTPHULIATENIbHBIE) U BBIBECTU T€ U3 HHUX, IKCIIOHEHTa KOTOPBIX
Oonpinie enuHUIBL. [IporpamMma 3apanee HE 3HACT, CKOJIBKO YUCEN OyneT BBEACHO, U
MX KOJUYECTBO 3aMpallIMBAET y MOJIb30BATEIIS.

BapuanT Ne28. BBecTn koaudecTBo unces, caMu 4nciia (BEIIECTBEHHOTO THIIA,
MOJIOKUTENIbHBIC M OTPHUIIATENIbHBIC) M BBIBECTH T€ W3 HHX, DKCIIOHEHTA KOTOPBIX
MeHbIIIe equHuIbl. [Iporpamma 3apaHee He 3HAET, CKOJILKO Yucea OyJeT BBEACHO, U
UX KOJIMYECTBO 3aIlpalliiBaeT y MOJb30BATEII.

BapuanT Ne29. BBectn KoJIMUeCTBO YMCes, CaMH Yuciia (11eJ0ro THIa, TOJIbKO
MOJIOXKUTENIbHBIC) U BBIBECTH T€ M3 HHUX, (DAKTOpPHAT KOTOPHIX OOJIbIIIE MHJUIMOHA.
[Iporpamma 3apaHee HE 3HAET, CKOJIBKO 4Hcesl OyJeT BBEJICHO, M HUX KOJUYECTBO
3ampaniuBaeT y MoJib30BaTe .
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6 JlabopaTopHasa padoTta Ne6 - OnepaTop uukna c
npeaycrioByuem

6.1 llesb ¥ 3aa4U pa6bOTHI

[lear paboOTHI: 3aKpEIUICHHE HABBIKOB IMPOTPAMMHPOBAHUS ITUKIMYECKHX
aNTOPUTMOB B MHTETPUPOBAHHOM cpee Lazarus.

3agaun pabOTHI:

- 3HAKOMCTBO C orepaTopamH Iukia While B mporpamMmmax B HHTETPUPOBAHHOM
cpene Lazarus;

- OCBOGCHHE TMPUEMOB MPOTPAMMHUPOBAHUS W OTJIAJKH ITUKIHYCCKUX
aJTOPUTMOB C MPEAYCIOBUEM B HHTEIPUPOBAHHOM cpese Lazarus.

6.2 IlopsAA0K BBINOJIHEHUS PaGOTHI

[lepen BeImOIHEHHEM TON PAOOTHI CIIEAYET:

1. O3nakomuthcs ¢ pasznenoM 6.5 «Teopernueckue cBeAeHHMsI O LUKIAX C
npexycioBuemM». B kadecTBe MOMOTHUTENHHON JIMTEPATypbl MOXKHO HCIOIB30BaTh
[1- 8].

2. BoiitTu B cBOW IWYHBIA KaTaJlor, 3arpy3uTh W HACTPOUTH CHUCTEMY
nporpamMmmupoBaHus Lazarus.

3. IloBroputh mpumep  pa3pabOTKM  IUKIMYECKOH  IPOrPaMMBI,
paccMOTpEHHEBIH B 11. 6.6.

4. Pazpabotarh mporpaMMmy IO CBOEMy BapuaHTy 3amanus (m. 6.6.2),
KOPPEKTUPYS U JTONOJHSS CBOM 11a0JIOH.

5. Jlobuthcsi ¢ MOMOIIBIO OTJIAJIKK, YTOOBI MpOrpaMMa JaBajia TpaBUIbHBIC
pE3yJIbTaTHI.

6. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI.

7. OpopMuTh OTUET U 3aLTUTUTH €O y MPENoaaBaTENs.

6.3 OT4eTHOCTH

Otuér HOo/DKeH OBITh BBINOJHEH B COOTBETCTBUH C [9] M COCTOATH U3
CIEAYIOIIUX Pa3/eiOB:
1. Tema u uenb pabOTHI.
. UnquBuyaibHOE 3a/1aHKE.
. bnok-cxema anropurma.
. OTKOMIIUIIUPOBAHHBIE TEKCTHI MPOTPaMM (B AJIEKTPOHHOM BHJIE).
. OTBETHI HA KOHTPOJILHBIE BOIPOCHI.
. Pe3ynbTaThl BBIMOJIHEHUS TTPOTPAMM.
. BeIBOBI.
[Tpu 3amuTe oTué€Ta Mo paboTe A MOTyUeHHUs 3a9€Ta CTYICHT JTOJDKEH:
- YM€Th OTB€YaTh HA KOHTPOJIbHBIE BOIIPOCHL;

~NOoO o1k WwN
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- 000CHOBaTh CTPYKTYpy BBIOPAHHOIO aIropuT™Ma M JOKa3aTb, UTO
pa3paboTaHHOE MPUIIOKEHUE padOTaeT MPABUIIBHO;

- YMETh MOSICHUTh HA3HAUEHHUE JIEMEHTOB pa3pabOTaHHBIX MPUIIOKEHHUI;

- POIEMOHCTPUPOBATh HABBIKK PaOOThI B UHTETPUPOBAHHOM cpenie Lazarus.

6.4 KoHTpOJIbHBbIE BOIIPOCHI

1. Kak pabotaer onepatop mukia While?
2. MoKeT 1 Temo IMKIIA ¢ IPeAyCIOBHEM HE BBIIOJIHUTHCS HU pasy?
3. Ckoubko pa3 BeimoHUTCS nuki While B mporpammax nva puc. 6.1, a, b?

f;_-:S;E.':?:‘ -\\"
while (o ( 2) < (b | 3) ( [:=-10;
begin while i > 0 do
a:=a+ 2b:=5b+3 r=i-2r
I\ and; vy - o
al B)

Puc. 6.1 — AHanus paboTbl uykna while

4. Korma ynobHee ncnoiib3oBath ornepatop While, a korma onepatop for?

5. [Ipu momo1u Kakoro orepaTopa MOKHO JOCPOYHO BBIMTH U3 IIUKJIA?

6. IIpm moMmomm Kakoro ormneparopa MOXKHO NEPEUTH K CIEAYIOLIEMY LIary
BBITIOJTHEHUS LIUKJIA?

7. YUemy paBHO 3HAYCHHE @ TIOCJIC BBIOJHEHHS (DparMeHTa IMPOrpaMMbl Ha
puc. 6.27?

l'far=l.l_.'f:= I: 3
while <= 10 do
begin
a=ag+li=i+]
end

Puc. 6.2 — ®parmeHT Nnporpammbl ¢ UMKINYECKUM onepaTtopom while

6.5 TEOpETI/I‘IECKI/Ie CBE€/I€HHUA 0 IUMKJIAX C MpeAyC/IOBUEM

Omneparop 1ukiaa ¢ mpemycioBueM While (moka) mMo3BOJISET MHOTOKPATHO
BBIIIOJIHATh OJHH M T€ K€ AEWCTBHUS, IMOKAa BBHIMOJIHIETCS HEKOTOPOE JIOTHUECKOE
ycnoBue (puc. 6.3).

o — pil) — Y i —
While

Puc. 6.3 - CUHTaKcuyeckas Anarpamma onepatopa umkna while

B mukie while nepemennas nukia v mar npupanieHus (B OTJIMYME OT LUKIIA
for) MoryT ObITh M BEIIECTBEHHBIMU, T.€. IMETh IPOOHYIO YacTh. UToObI nmka While
ObL1 BBINOJHEH XOTS Obl OAMH pa3, HEOOXOAMMO, YTOOBI IEpEsa BBIIOJHEHUEM
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onepatopa While 3HadeHune 1oruueckoro BeIpaxkeHus Y cioBHe ObUI0 HCTUHHO (true).
TunuYHBIME TIpUMEPaMHU UCTOJB30BaHUs LUKIa While sBISIOTCS WTEepalMOHHBIC
BBIYUCIICHUS JIO JTOCTHXKCHHS 33J]aAHHON TOYHOCTH, TIOMCK B MAacCUBE WM B (Qaiisie u
T.11. OniepaTop While BhITIOSTHSICTCS CIIEAYIONMM 00pa3oM:

- CHaJaJia BIUMCISICTCS 3HAUCHUE JIOTUYECKOTO BBIPAXKCHHUS Y CJIOBHE;

- €ClIi 3HAYCHHE BBIPAKCHHUs Y CJI0BHe paBHO true (ycioBwe HCTHHHO), TO
BbINOJHsAETCS OnepaTop (Teno HUKIa);

- eclii 3Ha4YcHHWE BhIpakeHWs YcjoBHe paBHO false (ycmoBue 10%kHO), TO
BEITIOJTHEHWE [uKkia While 3aBeprmaercs, W ympaBiieHHe NepenaérTcsl omeparopy,
CIIEAYIOIIEMY 32 TEJIOM IIHKIIa;

- YCIIOBHE BBIUYMCIIIETCS NEPE] KAKIOM UTEPALIMEN [IUKIIA U KXl pa3 BHOBb
MPOBEPSIETCS JI0 TEX IOp, MoKa Y cjaoBHe He ctaHeT J0xHbIM (false);

- eclM TIpU TEpBOWM ke mpoBepke Ycjaoue joxHo (false), mmkm He
BBITIOJTHUTCS HU Pa3sy.

B 0Onok-cxemax ajaropuTMOB TIPOrpaMM ITUKI C HEHU3BECTHBIM YHCIOM
noBTropenuit While uzobpaxaercs Tak, Kak mokasaHo Ha puc. 6.4 win puc. 6.5.

False
Yenosue

Onepamap

Puc. 6.4 — Uunkn c npeaycnosuem while

o Har yureno, y

Yonmogue
AAsMopeHUR

¥

Teno yukng

Hma yurng

Puc. 6.5 — U3o6parkeHne umkna while no FOCT 19.701-90

Kak BHOHO W3 CHHTaKCHYeCKOW mmarpammbl (puc. 6.3), omeparop Wwhile
MOBTOPSIET E€AMHCTBEHHBIN omeparop, mmoka Jlormyeckoe ycjaoBHe IPUHMMAET
3Hadyenue true. YtoOsl 000MTH 3TO OrpaHHUYEHHE, KaK U B ClIydae oIeparopa IHKIa
for npuMeHsI0T COCTaBHOM orepaTop.
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UroObl HE <«BalMKIUTBCS», HYXKHO, YTOOBI B Teje IMKJIA HEMPEMEHHO
MEHSUIMCh 3HAYEHUS MEPEMEHHBIX, BXOIAIIMX B BBIPOKEHHE YCJIOBHE TaK, YTOOBI
KOT1a-TM00 3HAUCHMSI BRIPAXKCHHS Y CJI0BHE HEM30eKHO cTayio Obl 10kHBIM (false).

Tabnmuma 6.1 moka3biBaeT BapUaHTHl ONTHUMAJIBHOM 3amuCU IS Pa3HBIX
cllyyaeB IpuMeHeHus oreparopa While.

Tabnunua 6.1 - Hanbonee nonynspHbie BapuaHTbl 3anncu onepatopa while
Ecnu TERD UMKNE COCTOMT W3 OHOND Ecnm Teno ywena siwnodaeT Gonee ogHoro

oneparopa oneparopa

while <Ycnoswe> do while <¥cnoswe> do
Onepamop; begin {cocTasHoM onepatop}
Onepamap 1;
Onepomap 2;
Onepamop N

end:

6.6 IlpakTU4YecKkue 3aJaHus

6.6.1 NMpumep ona NoBTOpPEHUA

3amanne. HamcaTts mporpamMmy, KoTopas BEIAACT psia uncen GuOOHAYIN TTOKa
ux cymma (psaa) e npesbicut 100.

Yucna ®uboHay4M — 3TO psiji, B KOTOPOM KaXKJ10€ MOCIIEIYIONIEE YUCTO PABHO
CyMMe JIBYX IIpeIbIAYIIuX, epBbie ABa uncia pasHsl 1. [Ipumep: 1,1, 2, 3,5, 8§, ....

Co3nanum untepderic mporpammsl (puc. 6.6).

& Form1

Puc. 6.6 — UHTepdenc nporpammbl

[Tonp3oBaTenh HE BBOAMT HHUKAKHX JAHHBIX, a TOJBKO HHUIMUPYET pacder
psilia yuces U MOJIyYaeT Pe3yJsibTaT B TAOJIMYHOM BUJIC.

BBepxy pacnonoxena tadmuia StringGridl, BHU3Y mosie Ui BBIBOJA CYMMBI
JJIEMEHTOB psfa W KHOmka Paccuurarh. TaOmuily HacTpouM Tak *Ke, Kak B
naboparopHoit pabote Ne5, KHONKY MepeuMEHyeEM.
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[Iporpamma comepxut oOAMH  OOpabOTYMK, CBS3aHHBIM C  KHONKOMU
Paccuurars. Hanumem nponenypy o6paborturika aisi kHonku Paccuumrars (puc.
6.7).

35 procedure TForml.ButtonlClick (Sender: TObhject):
var
a,b,c : integer:
s : integer:
begin
40 StringGridl.Collount:=2;
StringGridl.Cells[0,0]:="1";
StringGridl.Cells[0,1]:="1";
StringGridl.Cells[1,0]:='2";
. StringGridl.Cells(1,1]:="'1";
S a:r=1;
b:=1:
s 1= a+b:
while s < 100 do
5 begin
50 StringGridl.ColCount:= StringGridl.ColCount+1;
StringGridl.Cells[3tringGridl.ColCount -1,0] := IntToS3tr (StringGridl.ColCount);
c = at+h;
StringGridl.Cells[StringGridl.ColCount -1,1] := IntTo3tr(c):
- a = b;
55 b = c:
2 1= 2 + c;
end;
Editl.Text:=IntToStr (3] :
end;

Puc. 6.7 — O6paboTunKk KHOMKM PaccumntaTb

B KOIC IIPOIrpaMMbI HAITMCAHO CJICAYIOIICC:

a, b, ¢ : integer — oObABIIEHBI TPH MIEPEMEHHBIC [JI XPAHEHHUS ABYX IMOCIEIHUX
yucen psiga GuOOHAUYY U TEKYIIETO YKucia (pacCuuThIBAEMOT0).

S @ integer — cymma JTaHHOTO psija.

BrInosHseMbIe ONEpaTophl:

StringGrid1.ColCoint := 2;

StringGrid1.Cells[0, 0] := ‘17

StringGrid1.Cells[0, 1] := ‘1 7;

StringGridl1.Cells[l, 0] := 27;

StringGridl1.Cells[l, 1] := ‘17;

a:=1;
b:=1;
S := a + b — uHMIManu3anusa (YCTaHOBJCHHWE IMEPBOHAYAIbHBIX) 3HAYCHUIN

MEePEMEHHBIX U1  TEPBBIX JBYX DOJEMEHTOB psga uncen DuboHauyw.
[TepBoHavasibHAsT YCTAaHOBKA KOJIMYECTBA CTOJIOIOB M MHUITUATHM3AIUS CYMMBI.

while s < 100 do — nuki ¢ mpeayCcIOBUEM, BBIMOIHICTCS IO TEX MOp, MOKa
cymma (niepemenHast S) menbie 100.

Teno nukna:

StringGridl.ColCount := StringGridl.ColCount + 1 — yBenudeHwue
KOJIMYECTBA CTOJIOIOB TadJmIe Ha 1;

StringGrid1.Cells[StringGrid1.ColCount — 1, 0] := IntToStr(StringGrid1.ColCount)
— MPUCBOEHHUE MOPAIKOBOrO HOMEPA dJIEMEHTY psia (HyseBast CTpOKa TaOJIHIIbI).

¢ := a + b —pacuer Tekymiero 3jaeMenTa psaga PudoHayuH;
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StringGrid1.Cells[StringGrid1.ColCount — 1, 1] := IntToStr(c) — 3anecenue
ATOTO AJIEMEHTa B TaOJHILY;

a:=b;

b .= ¢ — caBUT Ha OMH DJIEMEHT TIO PSLY;

S =S + ¢ — moAcYeT CyMMBI 3JICMECHTOB.

Teno nukIia 3aKkaHYMBaETCA. 3a [IUKIOM:

Editl.Text := IntToStr(s) — BerBo cymmsl B mose Editl.

CoxpaHHUM MPOEKT M 3aITyCTUM Ha BbITIOJHEHHE (pHcC. 6.8).

2 Form

Cwnna anevieHTos PecurmeTe

Puc. 6.8 — dopma gna pacyeta paga PnboHayum

Haxap Ha kHOTIKY PaccuMTaTh NOJyYuM ClIeAyIomue JaHHbIe (puc. 6.9).

e Forml

Puc. 6.9 - PaccumTtaHHbIM pag PrboHayuu

6.6.2 BapuaHTbl MHANBUAYANbHbIX 3a4aHUN

BapuanT Nel. Hanucate mporpamMmy, KoTopasi BBIJACT psiji 4ucen 1mo ¢hopmyie
6

) 9n?+12n-5"
MIPEKPaTUTh, KOTJa 0YEPETHOE cllaracMoe Mo a0COJIFOTHOW BEJIMYHMHE OYy/IeT MEHBIIE
0.001. Beraucnuth cymmy psija.

[lepBbrit unen psga Beuucasiercs npu N = 0. Beramcnenue psina

74



Bapuant No2. Hanucats mporpamMmy, KoTopasi BbIIACT sl yucen 1no Gopmyiie
24

) 9n?-12n-5"
MIPEKPaTUTh, KOTJa 0YEPETHOE cllaraeMoe M0 a0COIFOTHOW BEJIMYHMHE OYy/IeT MEHBIIIE
0.1. Beruucnuth cymMmy psija.

Bapuant Ne3. Hanucats mporpamMmy, KoTopasi BBIIACT psijl yucen 1no Gopmyiie

[lepBbiii uneH psaa Beraucasercs npu N = 0. Berumcnenwe psiaa

Zm. [lepBpiii winen psiga Berumcnsiercss npu N = 0. Berumcnenue psina
n —

NPEKpaTUTh, KOT/Ia OYEPETHOE cllaraeMoe 1Mo abCOJIFOTHON BeTUYHMHE OyAeT MEHBIIE
0.01. Beryuciauts cymmy psija.

Bapuant Ned. Hanucats mporpamMmy, KOTopasi BBIJIACT psiJl yucen 1no Gopmyiie
9

) 9n?+21n-8°
PEeKpaTUTh, KOTJa OYepeTHOE caraeMoe Mo aOCOJIIOTHON BEIMYUHE OYJIeT MEHbIIIE
0.003. Beruuicinuth cymmy psija.

Bapuant No5. Hanucats mporpamMmy, KoTopasi BBIIACT psijl yucen 1no Gopmyiie

[lepBpiii uneH psaa Beraucasercs npu N = 0. Berumcnenwe psiga

4—-5n o
Z ( 1)(—2)- HepBBII/I YJICH p;u:[a BBIYUCIISICTCA HpI/I n= 3 BBI‘{I/ICJ'IGHI/IC pHI[a
nn-1)(n-

IPEKpaTUTh, KOTJIa OYePETHOE claraeéMoe Mo aOCOJIOTHON BEIMYUHE OYJIeT MEHbIIIE
0.01. Beruuciauts cymMmy psija.
Bapuant Ne6. Hancats mporpammy, KoTopasi BBIIACT psijl yucen 1no Gopmyiie

n+6 o
Y. ————. llepBriil wieH psga Beuucisercs npu N = 1. Beiumcnenue psaa
nn+2)(n+3)

MPEKPaTUTh, KOT/Ia OYEPETHOE CIaraeMoe Mo abCOMIOTHON BEIMIMHE OYJET MEHBIIE
0.001. Berancnuth cymmy psija.
Bapuant No/. Hanncats mporpamMmy, KoTopasi BBIIACT psijl yucen 1no Gopmyiie

5n+3 o
Y. —————. llepBoiii wieH psaga Beuucisercs npu N = 1. Beiumcnenue psaa
n(n+1)(n+3)

MIPEKPaTUTh, KOTJa OYEPETHOE claraeMoe Mo adCOIOTHOW BETUYHHE Oy/eT MEHbLIE
0.005. Beraucnuth cymmy psija.
BapuanTt Ne8. Hammmcats mporpammy, KoTopasi BBIIACT ps yucen 1mo Gopmyiie

An—-2 o —_
Zm [lepBbIit wieH psana BeluucaseTcs npu N = 3. Beruucnenue psga

MIPEKPaTUTh, KOTJa OYEPETHOE claraeMoe Mo adCOIIOTHOW BETUYMHE Oy/IeT MEHbLIE
0.005. Beraucnuth cymmy psija.
BapuanTt Ne9. Hammmcats mporpamMmy, KOTopasi BBIIACT s yucen 1mo Gopmyiie

1
— . TlepBoid uneH psma Beauciagercs npu N = 1. BeruncieHue psma
Zn(n+1)(n+3) p pin p pin

MPEKPATUTh, KOT/Ia OYEPETHOE CIaraeMoe Mo abCOMIOTHON BeJIMYMHE OYJET MEHBIIE
0.001. Beruucnute cymMMmy psja.
Bapuant Nel0. Hamucate mnporpamMmmy, KOTOpas BBIAACT Psii YHUCEN TIO

2
opmyne 2, 4n?+8n+3’
psla IpeKpaTuTh, KOTrJa OYEepeHOE cllaraéMoe IO a0COJIOTHOW BeIMYUHE OyneT
menbiie 0.001. Berancnuts cymmy psija.

Bapuant Nell. Hanmmcate nporpammy, KOTOpas BBIOACT psii YUCEN MO

(sin(n\/ﬁ))z .
Gopmyie ZT [lepBolii unen psaga Berumcaserca npu N = 1. Beruucnenue

[lepBbrit unen psiaa Beruuciserca npu N = 0. Beruncnenue
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psia TPeKpaTuTh, KOTJa OYepeHOe cllaraeMoe IO aOCOJIOTHOW BeMMYWHE OyneT
menbiie 0.005. Beruucnuts cymmy psia.
BapHaHT Nel?. Hammcarp mporpammy, KOTOpas BBIAACT psA YHCENT IO
)TL
dopmye 2 1 oL
nperaTHTL, KOTJla OYepeIHOEe cllaraeMoe 1Mo a0COIIOTHOM BeTMdnHEe OyIeT MEHbIIEe
0.1. Beruucnuth cymMMmy psija.
Bapuant N913. Hanmcare mporpammy, KOTOpas BBIAACT psAJ YHCENT IO

IMPCKPATUTD, KOF,ZIa oqepeﬂﬂoe cilaraeMoe o abCoIOTHOM BEITMYHHE 6y,Z[eT MCHBIIC

0.001. Beruuicinuth cymmy psija.
Bapuant Nel4. HamucaTe mnporpamMmmy, KOTOpas BBIAACT Psii 4YHCEN IO

. IlepBrIii wieH psaa Beraucisiercs npu N = 1. Beruucnenue psaa

HepBHﬁ 4JieH psja Beruucisiercs npu N = 0. Berancnenue psana

1 1 .
bopmyie ), —tan N [lepBbiii uiieH psiga Beluucisiercs npu N = 1. Beruucnenue psana

IIPEKPATUTH, KOT/IA OYEPETHOE CIIAraeMoe Mo aOCONIOTHOM BEJIMYMHE OYJET MEHBIIIE
0.005. Beruucnute cymMmy psja.
Bapuantr Neld5. Hamucate mnporpamMmy, KOTOpas BBLAACT Psi YHCENT IO

bopmye ;1
MIPEKPATUTh, KOTJa OYEPETHOE cllaraeMoe Mo adCOIIOTHOW BETUYMHE Oy/IeT MEHbIIE
0.001. Beraucnuth cymmy psija.

Bapuant Nel6. Hammcate mnporpammy, KOTOpas BBIAACT pPSA YHUCET IO

= 0. Beruncnenue psna

| .
bopmyie ), sin. [lepBrbIit uneH psaa BeraucisieTcs npu N = 1. Beriuncnenue psga

MPEKPaTUTh, KOT/Ia OYEPETHOE CIaraeMoe Mo abCOMIOTHON BEIMYMHE OYJET MEHBIIE
0.005. Berancnuth cymmy psija.

Bapuantr Nel7. Hamucate mnporpamMmmy, KOTOpas BBLAACT Psii YHUCEN TIO

(n?+43)2 o —

bopmyie ), —————. TlepBbiii uineH psina Berumcasercs npu N = 1. Beuucnenue
n® +(In(n))
psila MpeKpaTuTh, KOTJA OYEPEHOE cllaraeMoe Mo aOCOJIOTHOM BENIMYMHE OyIeT
menble 0.1. Beraucnuts cymmy psiaa.

BapHaHT N018. Hamucate mnporpammy, KoTOpas BBIAACT PSAI YHCEN 10

OoOpMVIJIC T EEe——
(b pMYy Zn5 +sm(2n)
psiia MPEKpaTUTh, KOTAA OYEpPEJHOE CllaraeMoe MO aOCOJIIOTHON BeMWYMHE OyneT

menbire 0.005. Berauenuts cymMmmy psia.
BapHaHT N019. Hanucare mnporpamMmmy, KOTOpast BBILAACT pPsifl YHCEN IO

[lepBsiii wien psaa Beramcisiercs npu N = 0. Beraucnenue

bopmyie Z o . IlepBeIit unen psaa Beraucisercs npu N = 1. Beraucnenue psiga

HperaTI/ITI), Korna OYEpEeIHOE ClIaraeMoe Mo abCONIOTHON BEIMYMHE OYJET MEHBIIIE
0.001. Beruucnute cymMmy psja.
BapHaHT Ne20. Hamwmcate mporpammy, KOTOpas BBIIACT PSS YUCET IO

HperaTI/ITI), Korna OYEpEeIHOE ClIaraeMoe Mo abCONIOTHON BeIMYMHE OYIET MEHbIIE
0.001. Beruucnute cymMmy psja.
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Bapuantr No2l. Hamucate mnporpamMmy, KOTOpas BBLAACT Ppsii 4YHMCEN IO

2™ (n3+1)

bopmyre BT

psla MpeKpaTuTh, KOTJa OYEPEHOE cllaraeMoe Mo aOCOJIOTHOM BEJIMYMHE OYIeT
menbirie 0.001. Berauenutb cymmy psia.

Bapuant No22. Hanmucate mnporpamMmmy, KOTOpas BBIAACT Psii 4YHUCEN IO
10™-2n! . _
dbopmyre ZW' [TepBerit unen psaa Beraucisercs npu N = 0. Beraucnenue psga
NPEeKPaTUTh, KOT/Ia OYEPETHOE cllaraeMoe 1Mo abCOJIFOTHON BeTUYMHE OyAeT MEHBIIE
0.001. Beruucnuth cymmy psija.

Bapuantr No23. Hamucate mnporpamMmmy, KOTOpas BBIAACT Psii 4YHUCEN IO

(2n+2)! 1 . _
dbopmyie ZW o [lepBbrit unen psma Beraucisercs npu N = 0. Berawcienne
n

. IlepBriii unen psina Bbruucisercss npu N = 0. Beruucnenue

psila TpeKpaTuTh, KOTJla OYepeHOe cllaraeéMoe IO aOCOJIOTHOW BeNMUYUHE OyneT
menbie 0.001. Beraucnuts cymmy psja.
Bapuantr No24. Hamucate mnporpamMmy, KOTOpas BBLAACT Psii YHUCEN IO

n+1
psAa IpeKpaTuTh, KOrZa OYEPENHOE ClaraeéMoe MO0 a0COIIOTHOW BeNHYUHE Oyner

menbie 0.005. Berauciuts cymmy psja.
Bapuant No25. Hammcate mnporpammy, KOTOpas BBIAACT PSA YHUCET IO

1 n \ " o
bopmyie ). Pl (—) . [lepBoIii unen psaa Beraucisiercs mpu N = 0. Beraucnenue

N\ 1 .
dbopmyie » (1 + E) e [TepBoIii uneH psga Beraucisercs npu N = 1. Beraucienue

psifa TpeKpaTuTh, KOTJa OYepeHOe cllaraeMoe Mo aOCOJIOTHOW BeIHYrMHE Oyner
menbie 0.001. Berauciuts cymmy psa.
Bapuant Ne26. Hammcate mnporpammy, KOTOpas BBIAACT pPSA 4YHUCET IO
2n?+1

popuye (T3
psifa TPeKpaTuTh, KOTra OYepeqHOe cllaraeMoe MO aOCOMIOTHOW BeIMYMHE OyIeT
Oonplie MIUUTHOHA. BeunucnuTs cymmy psiia.
Bapuantr No27. Hamucate mnporpamMmy, KOTOpas BBLAACT Psii YHUCEN TIO
2n

4
opMmyJse ), n
(b pMy Z (3n+5
psia MpeKpaTuTh, KOTAAa OYEepEelHOE CcllaraeéMoe MO aOCOIIOTHON BenuuuHe Oyner
6ompie 30. Beruncants cymmy psiza.
Bapuant Ne28. Hammcate mnporpammy, KOTOpas BBIAACT pPSA YHUCET IO

dopmyae ), m

psiia TpeKpaTuTh, KOTJa OYepeqHOe cllaraeMoe IO aOCONMIOTHOW BeMMYWHE OyIeT
menblie 0.001. Beruncnuts cymmy psja.
Bapuant No29. Hamucate mnporpamMmmy, KOTOpas BBIAACT Psii YHUCEN TIO
1
dopryne Z(2n+3)(ln(3n+1))2 '
Boruncnenue psga mnpekpaTuTh, KOTAa OYEpEAHOE ciaraéMoe 10 abCONIOTHOMN
BenuunHe Oyaet menbine 0.001. Beruncnuts cymmy psina.

n
) . [epBbrit unen psiga Beruucisercs npu N = 0. Beuncnenue

n
) . IlepBsiii unen psaa Beraucnsercsa npu N = 0. Berancnenue

. IlepBbIil uneH psana Beruucisercs npu N = 1. Beruucnenue

[lepBblii unen psga Beluucisiercs npu N = 1.
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7 llabopaTopHasa pabota Ne7 — MaccuBbl

7.1 lles1b ¥ 3a5a4M padOThbI

[{eap paboThI: H3ydEeHHUE CTPYKTYPHI OJJHOMEPHOIO MaCcCHBA.

3agaun pabOTHI:

- 3HAKOMCTBO C KOHCTPYKIMeW array of B mporpammax B MHTETPHPOBAHHOMN
cpene Lazarus;

- OCBOCHHC TMPUEMOB NPOrPAMMHUPOBAHHMS W OTJIAAKA aQJITOPUTMOB C
OJIHOMEPHBIMHM MacCHBaMHU B HHTETPHPOBAHHON cpeje Lazarus.

7.2 IlopAA0K BbINIOJIHEHUS PA6GOTHI

[lepen BeIMOIHEHUEM TON PAOOTHI CIEAYET:

1. O3nakoMuThed ¢ pasaenom 7.5 «Teopernueckue cBeeHUs 00 OJHOMEPHBIX
MaccuBax». B kadecTBe TOTOIHUTEIBHOM JIUTEPATyphl MOKHO HCITONB30BaTh [ 1- 8].

2. Boiftu B cBOW IWYHBIA KaTaJloT, 3arpy3uTh W HACTPOUTH CHUCTEMY
nporpamMmmupoBaHus Lazarus.

3. TloBroputh mpuMep pa3pabOTKH MPOTPaMMBI C OJHOMEPHBIM MAaCCHUBOM,
paccMOTpEHHBIH B 1. 7.6.

4. PazpabotaTh mporpaMMmy II0 CBOeMy BapuaHTy 3amanus (m. 7.6.2),
KOPPEKTUPYS U JAOMOJHSAS CBOM 11a0JIOH.

5. 1oOuThCs ¢ MOMOUIBIO OTJAAKH, YTOOBI MpOrpaMMa JlaBaja IpaBUJIbHBIC
pE3YNbTATHI.

6. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

7. OopMuTh OTUET U 3aIIUTUTH €r0 Y MpenogaBaTes.

7.3 OT4EeTHOCTh

Otuér nHOo/DKeH OBITh BBINOJHEH B COOTBETCTBUH C [9] M COCTOSATH U3
CIEAYIOIIUX Pa3IEiOB:

1. Tema u nenb pabOTHI.

2. UanuBuyansHOE 3a/1aHKE.

3. brok-cxema anropurMma.

4. OTKOMITMJIMPOBAHHBIE TEKCTHI IPOTpaMM (B 3JIEKTPOHHOM BHUJIE).

5. OTBeTHI HAa KOHTPOJIbHBIE BOTIPOCHI.

6. Pe3ynbTaThl BBITIOJIHEHUS TPOTPAMM.

7. BeIBOIBL.

[Ipu 3ammTe oTuéra 1o padbote s MOoTyUeHUs 3a4éTa CTYACHT JOJDKEH:

- YM€Th OTB€YaTh Ha KOHTPOJIbHBIE BOIIPOCHI;

- 000CHOBaTh CTPYKTYpy BBIOpAaHHOTO ajropuTMa U JIOKaszaTh, 4YTO
pa3paboTaHHOE MPUJIOKEHUE Pab0TAET MPABUIIBHO;

- YMETh MOSICHUTh HA3HAUCHUE DJIEMEHTOB pa3paO0OTaHHBIX MPUIIOKECHHI;

- MPOJIEMOHCTPHUPOBATh HABBIKK PA0OTHI B MHTETPUPOBAHHOM cpese Lazarus.
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7.4 KoHTpOJIbHBIE BOIIPOCHI

. UTo Takoe MaccuBbl?
. 3a4eM HY>KHbI MaCCHUBBI?
. Uto Takoe 3;1eMeHT MaccuBa?
. UTo Takoe uHIEeKC MaccuBa’?
. UTo Takoe pa3MepHOCTh MaccuBa?
. Kak MoxHO 00OpaTuThCs K suelike maccuBa’?
. Kakoro tuna moryt ObITh 3JIeMEHTHI MaccuBa’?
. Kaxoro tuna moxet ObITh HHJEKC MaccuBa?
. Kak M0oHO onucarh MaccuB U3 JECSATH IJIEMEHTOB 11€JI0T0 TUMHa?
10. Kak MOXHO OCYIIECTBUTh BBOJ, W BBIBOJ JJIEMEHTOB MAacCHUBa C
KJIAaBUATYpPbI?
11. Kak MOHO OCYIIECTBUThH BBOJI MACCHBA Y€pe3 JaTUMK CIIy4alHbIX YHCEN?

O©oOoO~NO OIS, WN -

7.5 TeopeTI/IquKne CBeAEeHHUudA 0 MaCCUBaxX

Bo MHOrmx mnporpamMmmax pe3yJbTaTOM BBIYMCIICHHI SIBJIICTCS 3HAYCHHUE
IPOCTON IMEPEMEHHOM, Ul 3allMCH KOTOPOIO B IAMSITH KOMIIBIOTEPA BBLACIIAECTCA
oJlHa si4eiika. Eciu B mporecce BBIYMCICHUN 3HaYEHUE NIEPEMEHHON U3MEHSETCs, TO
nocjie OKOHYaHMs pabOThl OCTAETCA JIMILb MOCIEAHEe 3HaUeHue pe3ynbrara. YToOsl
3amMcaTh BCE BBIYMCICHHBIE 3HAYECHMS, HYXXHO BBIICIUTh I UX XpaHEHUS
HEOOXOAMMOE KOJMYECTBO S4YEeK MaMsATh (MaccuB), a TEKyUIMl pe3ysbTar
0003HAYUTh MEPEMEHHOM C UHACKCOM (puc. 7.1).

MaccuB — 3TO OrpaHMYEHHas YNOPSJAOYEHHAas MOCIEA0BATEIbHOCTD
OJIHOTUIIHBIX JIaHHBIX, UMetolas oomee ums. st goctyna K Hy>KHOMY KOMIIOHEHTY
MacCHBa UCIOJb3YETCS €ro MOPSIIKOBBIA HOMEDP — UHIEKC.

Hanpasnexue y3MeHeHUA UHJekca

L

. A[6] WM
Al {ecnu i = 6)

Puc. 7.1 — NpeactaBneHne ogHOMEPHbIX MacCUBOB (BEKTOPOB) B KOMMbOTEPE

K HEeoOxomuMocTy MpUMEHEHUS MAaCCUBOB MbI MPUXOJUM BCAKHU pa3, Korjaa
TpeOyeTcsl CBsI3aTh M MCIOJIB30BaTh LEIBIM Pl POJICTBEHHBIX BenudynH. Hampumep,
pe3yJIbTaTbl MHOTOKPATHBIX 3aMEPOB HANPSIKEHHS HA DJIEKTPOPATUOIIEMEHTE MHPU
W3MEHEHUU TOKa 4Yepe3 HEro MPU CHITHHU BOJBTAMIIEPHON XapaKTEPUCTHKU YAOOHO
paccMaTpuBaTh KaK COBOKYIMTHOCTH BEIIECTBEHHBIX YMCEIN, OOBEIWHEHHBIX B OJUH
CJIOHBIN OOBEKT — MACCHB U3MEPEHHBIX HAIIPSKEHUH.

[Ipn omucaHuum MaccuBa HEOOXOJMMO YyKa3aTh OOIIEe YHCIO BXOMSIIMX B
MAaCCUB KOMIIOHEHTOB M THUII 3TUX KOMIIOHEHTOB. Hanmpumep:
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var {oOBsBICHUS MAaCCUBOB }

A : array [1..10] of real; {maccuB A cocrout u3 10 kommonenToB Tumna real}

B : array [0..50] of char; {maccuB B cocrout u3 51 xomnoHeHToB THMa char}

C : array [-3..4] of boolean; {maccuB C coctout u3 8 3nementoB tumna boolean}

Kak BuauM, Tpu ONMCAHMM MACCHMBa MCIOJB3YIOTCS 3ape3epBUPOBAHHBIC
cioBa array u of (maccus, u3). 3a cIoBOM array B KBaJpaTHBIX CKOOKaX yKa3bIBacTCs
THUII-JIAANa30H, C IIOMOIIBI0O KOTOPOr0 KOMITMJIATOP ONpEAeisieT 0O0Iee YHCIIOo
KOMIIOHCHTOB MaccuBa. TuI-IUana3oH 3a7aeTcs JIEBOM M IMpaBOMl TpaHUIAMHU
W3MCHEHHUs WHJECKCa MaccuBa. 3a clioBoM Of yka3pIBaeTcs THII KOMITIOHCHTOB,
oOpa3yromux MaccuB. KoMIOHEHTaMM MacCHBOB MOTYT OBITh KakK MpPOCTHIC
MIEpPEMEHHBIE JIFOOBIX TUIIOB, TAK U MEPEMEHHBIE COCTABHBIX TUIOB (MaCCUBOB, CTPOK,
3amuceil, 00bEKTOB H T.1.).

JlocTym K KaXa0My KOMIIOHEHTY MacCHBa B IPOTPaMMe OCYIIECTBISECTCS C MO-
MOIIBI0 HHJIEKCA — IEJI0r0 Yucia (TOYHEE, BBIPAXKEHUS MOPSIAKOBOrO THIIA),
CIIyaIllero cBoeoOpa3HbIM MMEHEM KOMIIOHEHTa B MAacCHUBE (eciid JieBas rpaHuIla
TUMAa-Auana3oHa paBHa |, HMHAEKC KOMIIOHEHTA COBIQJA€T C €ro IMOpPsJIKOBBIM
HoMmepoM). [Ipu ynmomuHaHuu B mporpamme Jr000ro KOMIIOHEHTa MaccuBa cpasy 3a
MMEHEM MacCHBa JIOJDKEH CJIeJIOBaTh MHJCKC KOMIIOHEHTa B KBaJIpaTHBIX CKOOKax,
HapuMep:

var

A : array [1..10] of integer; {maccus A coctout u3 10 snemenToB Tuma integer}

B : array [0..40] of char; {maccuB B coctout u3 41 anemenra tuma char}

C : array [-2..2] of boolean; {maccuB C cocTout u3 5 snementoB tuma boolean}

K : integer; {uHIeKc 3JIEMEHTOB MaCCHBOB }

begin

B[27] := "7K’; {27 anemenTy MaccuBa B npucBauBaetcsi Oyksa K}
C[-2] := A[1] = A[2];
{-2 anemenTy maccuBa C mpucBauBaeTCs pe3ysIbTaT NpoBepku ycinoBus A[1]>A[2]}
for k : = 1to 10 do {oOnynenue maccuBa 4 ¢ momonibo uka for}
A[K] :=0;

end.

B mnpaBuUibHO COCTaBIIEHHOW MHporpaMMe HHAEKC HE JOJIKEH BBIXOOUTH 3a
npeAesbl, ONpEeAeCHHbIE TUIIOM-Auana3oHoM. Hampumep, MOXHO HCIHOJIb30BaTh
anemenTol Af1], B[38], C[0], no Henw3s A[0] umu C/38] (onpeneneHre MacCUBOB
cM. Bblme). Cpena LazaruS MoXKeT KOHTPOJMPOBATH HCIOJIB30BAHUE HMHIEKCOB B
MporpaMMe Ha 3Tane KOMIWJISIIUYA U Ha 3Tale cueTa MporpaMmbl, €CJIM yCTAaHOBJIEHA
COOTBETCTBYIOIIIAS OTMITHSI.

OcHOBHOI croco0 MTPUCBOCHUSI 3HAYCHUN 3JIEMEHTaM MAacCHUBOB — BBOJ C
noMoIipio omneparopa read. DToT crmocod yromuTeleH, TPeOyeT IMOBBIIICHHON
KOHIICHTpAIlMM BHUMaHUsl (OCOOCHHO MpH BBOJE JJIMHHBIX TMOCJIEIOBATEIIBHOCTEH
JAHHBIX).

Hepenko npuxoauTcs B MacCHUB MHOTOKPaTHO BBOJUTH OJHY U Ty XKe
MOCJIEIOBAaTEILHOCTh JaHHBIX. Hampumep, Ui TECTOBOro MpuMepa WM IS
HEM3MEHHO HCMOJB3YEMbIX B TporpaMMe TaOJMYHO 33JlaHHBIX (PYHKIIMOHATHHBIX
3aBucuMocTeil. OOnerdyuth pemeHre MOJO0OHBIX MPOOJIeM MOXKHO  IMyTeM
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MHUIMAIN3ALMA MACCUBOB (IIPUCBOCHUS HAyalbHBIX 3HAYEHUM BCEM KOMIIOHEHTaM
MAacCHUBOB) C IIOMOLIbI0  TUIU3UPOBAHHBIX  KOHCTaHT. HamomHum, 4TO
TUIIM3UPOBAHHBIE KOHCTAHTHI IPUOOPETAIOT YKa3aHHbIE B UX OOBSIBICHUAX 3HAUCHUS
JMILIb OJUH pa3: K MOMEHTY Hauajia paboThl MporpaMmsl (Ha dTane KoMnuwisinuu). B
XOJI€ BBINOJHEHUS] MPOTrpaMMbl UM MOKHO IpPUCBauBaTh JApPYrue€ 3HAYEHUs, T.C.
(aKTUYECKU OHU MPEJICTABISIIOT COOON NEPEMEHHBIE C HAYaJIbHBIMU 3HAUEHUSIMHU.

Iipumep.

[TponHUIIMAIU3UPOBATH 3HAYEHUS OJHOMEPHOTO MaccuBa A/ 10].

1 2 3 4 ] 6 7 8 9 10

A 0 21| 40| 565 | 61 | 67 | 7.2 | 80 | 87 | 9.2

Puc. 7.2 — UHMymanusauma ogHOMepHOro maccusa

Pewenue.
type
tVectorl0 = array[1..10] of real;
const
A: tVectorl0 =(0, 2.1, 4,5.65,6.1,6.7,7.2,8,8.7,9.3);

Hepenko mnpu mpoBeIeHUHM TECTUPOBAHUS HEOOXOJIWMO BBECTH HECKOJIBKO
BapUAHTOB CIy4alHBIX TMOCJIEAOBATEIIBHOCTEM MJAHHBIX, MPUYEM BaXKECH JIUIIb
JMana3oH 3HAa4YeHUM clydaHbix uucen. B cpeme Lazarus umeroTcss (QyHKIUU
reHepalMi KaK BEIIECTBEHHBIX, TaK U IEJBIX ICEBAOCITYYalHBIX uncen (Tabiauna
7.1). Ilpuyem, 49TOOBI MOCIEAOBATECILHOCTH  JIAHHBIX HE  TOBTOPSUINCH,
1[eJIECO00pa3HO TEpell HCIOIB30BAHUEM JTHX (PYHKIUH NPOUHUIIUATU3UPOBATD
BCTPOCHHBIN TEHEPATOP MCEBAOCTYyUalHBIX YHCEI CIIyYalHbIM 3HAYEHUEM (TEKYIIUM
CUCTEMHBIM BpeMeHeM). Jlisi 3Toro Hy»XHO BOCIOJb30BaThCA MPOLEAYPOI
Randomize.

Tabanua 7.1 - PyHKUMKN reHepaummn NCeBaoC/y4amHbIX Yucen

JarnonoBok Tun Mpume
YHELMM el pesynLTaTa ncnnlr]ha:u:;uua
Random: real MeHepUpyeT aHauese | BellecTEBeHHLW | Random= 0.4876
CITy4ai HOTO YMCTIa 13 (cnyyaiiHoe Yac no)
ananazoHa 0 .. 1
RandomiRange: eHepUPYET 3HAYEHHE Liensii Random{1000) =
word): word Lenoro chydafHoro 745 (cnyuyaiHoe
YACNA M3 Wana3oHa YUCno)
0.. Range
Ilpumep.

3amonauTh oxgHoMepHbI MaccuBa A[1000] wenbiMu TceBAOCTyYaHHBIMU
qrciaMu B auamnasone +250.

Pewenue.

Jlnama3oH ciay4aiHbIX dyucen Juist 9Toi 3aaaun Diapason = 250 — (-250) = 500.
®ynkius Random(500) 6yaer renepupoBaTh niceBaociydaitapie yrcia ot 0 go 500,
Jlnsg  cMemieHusl JAWana3oHa B OTPUILIATENBHYIO O00JACTh HYXKHO OT KaXIOTO
CIIy4aiHOTO 4Kciia BeuecTh 250.
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const

N = 1000; {KomnuecTBO KOMIIOHEHTOB B MacCHBeE }

Diapason = 500; {/luama3oH 3HaYCHUI CITyIalHBIX YHUCE }

Diap2 = Diapason div 2; {CMmerieHue auana3oHa 3HaUCHHH CIyJaiHBIX YHCE }
var

A: array [1..N] of integer; {Maccus uncen}

I - integer; {MHaeKc aneMeHTa MaccuBa}

{HarmosyiHsieM B IIMKJIC MAaCCUB CIyYalHBIMU YHUCIIAMHU U BBIBOJUM MX HA DKpaH:}
fori:=1toNdo
begin {Hauamno tena nukma}
A[i] := random(Diapason) — Diap2;
write(‘A[ ", i, ] = °, A[i]:5);
end;
writeln; {Ilepexon Ha HA4YaJIO CTPOKH }

7.6 Il pakTU4YeCcKHe 3aJaHus
7.6.1 MNpumep anAa nosTopeHUn

3ananue. Co3math W 0TOOpa3uTh MCXOAHBIM MaccuB. BbpIOpaTh 371€MEHTHI
00JIbIlIE CPETHETO 3HAUCHMSI. DJIEMEHThI MACCUBA — LIEJI0YHCIICHHBIE.

HavanbHble ycrnoBus:

S;=2S;,-3S;1+5; S;=2; S, =4; n=16.

Pa3paboTtaem unTepdeiic nporpaMmsl.

[Tonp30BaTenh HE BBOJWT HHUKAKUX JAHHBIX, & TOJHKO HHUIUHPYET pacdeT
psifa ducen W MOoJy4yaeT pe3yibTar B TabmuuHoMm Buae. MHTepdelic mporpaMMbl Ha
puc. 7.3.

ff Form1 |Z| El El

Puc. 7.3 - UHTtepdeic nporpammbl
Ha ¢opme pasmectum ase tabmuis! (TStringGrid), tpu metku (TLabel) u tpu
kaonku (TButton). IlepenmeHyeM MX Kak MOKa3aHO Ha pHcyHKe /7.3 (M3MeHseM
cBorictBo Caption y snemMeHTOB (hOpMBI).
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Hactpoum o06e Tabmuipl: yoepem 3apuKCUpOBaHHBIE CTPOKH U CTOJOIBI;
YMEHBIIIUM KOJIMYECTBO CTPOK 110 ABYyX. HazHauum cBoricTBaM Taduuil (puc. 7.4):

FixedRows = 0;
FixedCols = 0;
RowCout = 2.

& Form1

Puc. 7.4 — HactponKa Tabaumu, MeToK n KHOMOK Yy popMbl

HuTepdetic roToB, HanmuIeM o0pabOTINKN COOBITUH.

OOpamatecs K psAgy uucen OyJAeM HEOAHOKPATHO — BBIYUCIUTH €ro,
MOACYUTHIBATh CPEAHEE 3HAYCHUE U BBIIABATh YaCTh AJIEMEHTOB YAOBJIETBOPSIOMINX
YCIIOBUIO 3aaHus. YTOOBI HE BBIYHCIATH DS YHCEN NpU KaKIOM OOpalieHuH,
BOCITOJI3YEMCSl MACCUBOM JJIS XPaHEHUS JIEMEHTOB psija.

OnuileM MaccUB Kak TJIOOAJdbHBI MacCMB MOJYJsl B pasjeie var 3a
dopmoit mporpammbl (puc. 7.5). Ilo ycrmoBuio 3yeMeHTOB 16, OHHU IieNbIC H
HyMmepalus HaunHaeTcs ¢ 1. OToi nHpopMalK JOCTATOYHO JJIsl OIMCAaHUSI MacCHBa
B cpene Lazarus. Co3naanm MaccuB C UMEHEM Mas.

var
Forml: TForml)
re= ¢ Array[l..16] of 1nteder!

a5
Zo | implementation

Puc. 7.5 - Co3pgaHune maccmsa 13 16 Lenbix aN1emMeHTOB

Hanumem nporerypy BBIUUCIISIFOLTYIO BCE JIEMEHTHI Psifia B MEPBYIO TaOJIUIY
Y TIPUBSDKEM €€ K KHOTKE 3amoJHuTh. [ToHagoOUTCss HECKOJIBKO BCIIOMOTATEIIbHBIX
MePEMEHHBIX:

| — MHIEKC MacCHBa;

A, Al, A2 — 3neMeHTbl MacCuBa, COOTBETCTBEHHO TEKYIIWW, EPe] TEKYIIUM U
nepea-nepes TEKyIUM.

[Iporienypa BBIUMCICHUS DJIEMEHTOB, 3aHECEHHWS B MACCHUB W TaOJHILy
MpeICTaBIeHa HA pUC. 7.6.
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. {f TForml }

408 /procedure TForml.ButtonlClick (Sender: TObject)
g rar
g i : integer:
5 b, Ral,h2 : intedger:
- begin
145 il := 4;
g a2 1= 2
[ mas[1] Az
i . mas[2] A1:
5 for i:= 3 to 16 do
50 bhegin
5 L o= 2%h2 -3 *A1l +5:;
(e was[i] := A:
| . LAz :=41:;
. Ll:=4;
L) end;
. StringGridl.ColCount:=16;
for i := 1 to 16 do
begin
- StringGridl.Cells[i-1,0]
160 StringGridl.Cells[i-1,1]
end;
end:

IntToStrii) :
intTo3tr (mas[1i] ) :

Puc. 7.6 — Pacuet psaa, 3aHeceHne B MaccuB 1 B Tabanuy

3arlOMMHAaEM B MAacCHBE BCIIOMOTaTeIbHbIE NepeMeHHble 4] U A2 — nepBble
JBa 4uclia. BpluucisieM W 3aHOCMM B MacCHB 3JIEMEHTHI psiga ¢ 3-ro 1mo 16-u.
VYcraHaBnMBaeM KOJIMYECTBO CTOJOIOB B Tabnuie 16. BeiBoAUM B BEPXHIOIO CTPOKY
MOPSIIKOBBIA HOMED 3JIEMEHTA, @ B HUKHIOIO CTPOKY 3HaueHue anemeHTa. [lpoueaypa
00paboTuuk coObITHs TOTOBA. COXpaHUM MPOEKT, 3aITyCTUM Ha BBHITIOJIHEHHUE.

[TpoBepum paboTy anropurma no KHomnke 3amoaHMThb. [Iporpamma BblgaeT
psin umcen (puc. 7.7).

& Form1 |:| @|E|

MIcRI AHEF HACDHE

1 X 3 El 5 -] 7 &
b4 + ] 22 67 2580 A7 i | -
< ¥

Pemyramar

(peLHeE Ha-aHHe | Edk] | PacCUHTaTE

Puc. 7.7 — Pe3ynbtaT paboTbl NporpamMmmbl no KHomnKe 3anoaHUTb

84



Beluucaum cpegHee 3HadeHWe psAa — HamuiieM oOpaOOTYMK KHOIKH
Paccuurarh, a pesyibrar 3anumem B nosie Editl. [{ns Beruuciienus moHamoOuTCs
nepeMeHHasi — MHAEKC MaccuBa M TMepeMeHHas moj cpeaHee 3HaueHue. Koj
IpoLEeyphl pacuyeTa MoJpoOHO paccMaTpUBAJICS B MpUMeEpe J1IabopaTOpHON pabOThI

No5, npunnun

65

o

pacuera He u3MeHuIICA (puc. 7.8).

procedure TForml.Button3Click(Sender: Tdbhject):
rvar

1 : 1integer;

3 ¢ Real:;
begin

S = 0;

for i:= 1 to 16 do

9 = 58 + mas[i]:
3 =3/ 16;
Editl.Text:= FloatToStr (S

73

end;

Puc. 7.8 — Kog 06paboTumKa — pacyeT cpegHero s3Ha4eHus

3amycTum nporpamm (puc. 7.9) v BEIYHCINUM CpeHEee 3HAaUCHUE PsJia.

=1

MIERIAHEH HACHE

CpEdHEE 3HI-EHHE | A9B62T4. 185 PaccuHTaTE

Puc. 7.9 — Pe3ynbTaT pacyeTa cpeaHero 3HayeHma paga

B HmWKHIOIO TaOIUIly BBIBEIEM TOJBKO T€ D3JEMEHTHl MAacCHBa, KOTOpHIC
Oonplie cpenHero 3HadeHus. Hamumem oOpaOoOTUMK — BBIOOpP 3JEMEHTOB OOJIbIIE
CPEIHETO U MPUBSHKEM ero K KHorke OTodparts (puc. 7.10).
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65
procedure TForml.ButtonZClick(Sender: TObject):
var

i : integer;
. 3 : Real:
70 begin
3 = 0;
for i:= 1 to 16 do
3 1= 3 + mas[i];
o § =3/ 16;
75 StringGridz.ColCountc:=1;

for i:= 1 to 16 do

if mas[i] > 3 then

begin

o StringGrid2.Cells[3tringGrid2.ColCount-1,0] :=IntToStrii):
a0 StringGridz.Cells[StringGridz.ColCount-1,1] := IntTo3trimas[i]):

StringGridZ.ColCount:=3tringGrid2.ColCount+1;
end;

StringGridZ.ColCount:=3tringGrida.ColCount-1;

end;

Puc.7.10 — NMpoueaypa otbopa 3HaYeHn bonblue cpegHero

AnroputM oTOOpa >3JIEMEHTOB MaccHBa TakOM Ke, Kak B IpuUMepax
NpeAbIAyIUX JadbopaTopHbiX paboT. IlepBoHadanmpHO (Kak B HOpeabLAynIei
IPOLEAYPE) PACCUUTHIBAEM CpEIHEE 3HAUCHUE PsAJia, a 3aTeM MPOXOAUM IO BCEMY
MacCUBY U OTOHMpPaeM TOJIBKO T€ 3JIEMEHTBI, KOTOPbIE OOJIbIIIE CPETHETO 3HAUCHHUS.

3amycTUM MPOrpaMMy Ha BBINOJHEHUE U MOJYYHM PE3YyJIbTUPYIOIINA MACCUB
(puc. 7.11).

& Form1 |:| ElEl

MIERI AHEH HACHE

1 2 3 4q 5 -] 7 &

b4 + ] 22 67 250 a7 i |
SEManH-TE

{ ¥

Pemyromar

14 16

07626 |BL273518
Cmafoat

CpeaHes Ma-ee | 39562741875

Puc. 7.11 — Ot60p anemeHTOB bONbLUE CPEAHETO

7.6.2 BapuaHTbl MHAWBMAYANbHbIX 3a4aHUN

BapuanT Nel. Co3nath u 0TOOpa3uTh UCXOIHBIA MacCUB. BbIOpaTh 371eMEHTHI
OOJIbIIIE CPEHEro 3HA4YeHHsl. DJEMEHThl MaccuBa — BellecTBeHHbIe. KoymuecTBo

anemeHToB — 10. Kaxknprit snmeMeHT mMaccuBa BhIUUCISAETCA TIO0 (hopmyie P E—
n n—

[TepBrlii 21eMeHT MaccuBa BeuucisieTcst mpu N = 0.
Bapuant Ne2. Co3nath U 0TOOpa3uTh UCXOJHBIA MacCUB. BbIOpaTh 21eMEHThI
OOJIbIIIE CPEHEro 3HA4YeHHsl. DJEMEHThl MaccuBa — BellecTBeHHbIe. KoymuecTBo
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anemeHToB — 10. Kaxapiii aJeMeHT MaccuBa BBIYHMCISAETCS MO (popmyre P p—
ne—1zn-—
[lepBsIii a1eMeHT MaccuBa Berumcisercs mpu N = 0.
Bapuant Ne3. Co3math u 0TOOpa3uTh UCXOIHBIN MacCHB. BeIOpaTh 2IeMEHTHI

OoubIIIe CPCOAHCTO 3HAYCHMA. DJIeMeHThl MaccuBa — BCIICCTBCHHEIC. KomugecTBo

sanemeHToB — 10. Kaxxnpiii snemMeHT MaccuBa BBIUMCISETCS MO (opmyIie P p—
[lepBslii a1eMeHT MaccuBa Belumcisiercs npu N = 0.
Bapuant Ne4. Coznate 1 0TOOpa3uTh UCXOAHBIA MaccuB. BrIOpaTh 3i1eMEHTHI

OoubIIIe CPCOAHCTO 3HAYCHMA. DJIeMEeHThl MaccHuBa — BCIICCTBCHHEIC. KomuuecTBo

anemMeHTOB — 10. Kaxapiii aJieMeHT MaccuBa BBIYHCISAETCS MO (popmyre P T—
[lepBslii aieMeHT MaccuBa BeluMcisercs npu N = 0.
Bapuant Neb5. Coznate 1 0TOOpa3uTh UCXOAHBIM MaccuB. BrIOpaTh 351eMEHTHI

0oJbIlIE CpEeIHEro 3Ha4eHMs. DJIEMEHThl MaccuBa — BelllecTBEeHHbIE. KommuecTBo
o 4-5n
anemeHToB — 10. Kaxknip1il 351eMeHT MaccuBa BBIUMCISAETCS MO (GOpMyIIe D)’
[lepBsIii p1eMEHT MaccuBa BBIYUCIAETCS Tpu N = 3.
Bapuant Ne6. Coznath 1 0TOOpa3uTh UCXOAHBIN MaccuB. BriOpaTh 3y1eMeHTHI

0oJbIlIe CpEeIHEro 3Ha4yeHMsl. DJIEMEHThl MaccuBa — BelllecTBeHHbIe. KommuecTBo
. n+6
sanemeHTOB — 10. Kaxxplil 351eMeHT MaccuBa BBIUMCISETCS 1O PopMysie ——————.
n(n+2)(n+3)
[lepBblii 351eMEHT MaccuBa BeIUUCseTCS pu N = 1.
Bapuant Ne/. Co3gath U 0TOOpa3uTh UCXOIHBIA MacCUB. BbIOpaTh 3eMeHThI

OOJIbIIE CPEHEro 3HA4YeHHs. DJEMEHThl MaccuBa — BellecTBEHHbIE. KoymuecTBo
o 5n+3
sanemeHTOB — 10. Kax1p1il 351eMeHT MaccuBa BBIUUCISETCS 1O PopMysie —————.
n(n+1)(n+3)
[lepBblii 351eMEeHT MaccHBa BeIUUCseTcs mpu N = 1.
Bapuant Ne8. Co3math n 0TOOpa3uTh UCXOIHBIN MacCHB. BeIOpaTh 2IeMEHTHI

OoJblIE CPEHEro 3HA4YeHHsl. DJEMEHThl MaccuBa — BellecTBEHHbIE. KoymuecTBo
o 4n-2
anemeHTOB — 10. Kaxaplii 371eMEHT MaccuBa BBIYUCISETCS 1O (opmyTie D2
ne— n—
[TepBbrIit a1IeMEeHT MaccuBa BBIUUCISETCS TIpH N = 3.

BapuanTt Ne9. Co3mate n 0TOOpa3uTh UCXOIHBIN MacCUB. BhIOpaTh 2IeMEHTHI

OoJIbIIIe Cp€aAHCro 3HAYCHUA. DJeMEHThl MacCHUBa — BCIIICCTBCHHEIC. KomuuectBo

anemeHTOB — 10. KaxpIlil 31eMeHT MaccrBa BBIUMCISAETCS 1O popMysne ————.
n(n+1)(n+3)

[TepBbrit a1IeMeHT MaccuBa BeIUUCIsETCS TIpu N = 1.
Bapuant NelO. Co3gath u 0TOOpa3uTh UCXOIHBIN MaccuB. BeiOpaTh 2ieMeHTHI
OOJBITIIE CpeHEro 3HAYCHHsS. DJEMEHThI MacCHBa — BellecTBEHHBbIC. KomuecTBo

sanemeHTOB — 10. Kaxaplii 37€MEHT MaccuBa BBIYUCISETCS MO (opmylie PRCTT—

[TepBrrit ameMeHT MaccuBa Beraucisiercs mpu N = 0.

Bapuant Nell. Co3gath u 0TOOpa3uTh UCXOIHBIN MaccuB. BeiOpaTh aieMeHTHI
OOJpITIIE CpeHEro 3HA4YCeHHs. DJEMEHThI MacCHBa — BellecTBEHHBbIC. KoimuecTBo
(sin(n\/ﬁ))z

anemeHToB — 10. Kaxapiii 31eMEHT MaccuBa BBIYUCISETCS MO GopMmyie =
nvn

[TepBblii 31EMEHT MaccuBa BeUHCIIsieTcst ipu N = 1.
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BapuanT Nel2. Co3nath 1 0TOOpa3uTh UCXOAHBIM MacCUB. BHIOpaTh 371€MEHTHI
0OJIbIIIE CPEHEro 3HA4YeHHs. DJEMEHThl MaccuBa — BellecTBeHHbIe. KoymuecTBo
o 2+(-1)"
aneMeHTOB — 10. Kaxknplii sjaeMeHT MaccuBa BBIYHCIAETCA 1O (opmyrie o
[lepBbIit 21eMEeHT MaccuBa BeIUUCIsETCS Tpu N = 1.
Bapuant Nel3. Co3gath 1 0TOOpa3uTh UCXOIHBIN MaccuB. BeiOpaTh 31eMeHTHI

OoubIIIe CPCOAHCTO 3HAYCHMA. DJIeMEeHThl MaccHuBa — BCIICCTBCHHEIC. KomnuecTBo

anemeHToB — 10. Kaxxaplii 31€MEHT MaccuBa BbIUMCISAETCA MO (opmyJsie prey—

[TepBbrIit aieMeHT MaccuBa Beruucisiercs mpu N = 0.
Bapuant Nel4. Co3gath U 0TOOpa3uTh UCXOIHBIN MaccuB. BeiOpaTh 31eMeHTHI

OoubIIIe CPCOAHCTO 3HAYCHMA. DJIeMEeHThl MaccHuBa — BCIICCTBCHHEIC. KomuyecTBo

. 1 1
anemeHTOB — 10. Kakaplil 31€MEHT MacchBa BBIYUCISETCS MO (opmylie ;tan\/—ﬁ.

[lepBslii 21eMEHT MaccuBa BeIYMCIsAETCS pu N = 1.
Bapuant Nel5. Co3gats u 0TOOpa3uTh UCXOIHBINA MaccuB. BeiOpaTh 31eMeHTHI

OoJIbIIIe CpEaAHCI0 3HA4YCHUA. DJEeMEHThl MacCHBa — BCIIICCTBCHHEIC. KomuuectBo

n2+5

n2+4°

anemeHToB — 10. Kaxnpiii snemeHT maccuBa Bblumcisgercs mno ¢opmyse In

[lepBsIii a1eMeHT MaccuBa BeramcisieTcs mpu N = 0.
BapuanTt Nel6. Co3gath m 0TOOpa3uTh UCXOMHBIN MaccuB. BeiOpaTh 21eMEHTHI
0oJIblIIE CPEHEro 3HA4eHWs. DJEMEHThl MaccuBa — BellecTBEHHbIE. KoymuecTBo

o 1 . 1
snemeHToB — 10. Ka}KI[BII/I OJICMCHT MaACCHMBa BBIYHMCIIACTCA IIO (1)OpMYJ'I€ \/—ﬁsm;.

[lepBbIii 351eMEHT MaccuBa BeIUUCseTCS pu N = 1.

Bapuant Nel7. Co3gats 1 0TOOpa3uTh UCXOHBIN MaccuB. BeiOpaTh 31eMeHTHI
OoJblIE CPEHEro 3HA4YeHHWsl. DJEMEHThl MaccuBa — BellecTBeHHbIE. KosmuecTBo
o (n?+3)?
aneMeHToB — 10. Kaxaplil a1eMeHT MaccuBa BbIYMCISETCS 10 Qopmyle ————.
n® +(In(n))
[TepBbrit a1eMeHT MaccuBa BeIUUCIsETCS ipu N = 1.

Bapuant Nel8. Co3gath 1 0TOOpa3uTh UCXOIHBIN MaccuB. BeiOpaTh 31eMeHTHI
0oJbIlIe CpeHero 3HayeHWsl. DJIEMEHThl MaccuBa — BelllecTBeHHbIe. KommuecTBo
anemeHTOB — 10. Kaxknpiii a3eMeHT mMaccuBa BbIUMCIAETCA N0 (popmylie #;Ezn)
[TepBrrit aeMeHT MaccuBa Beruucisiercs mpu N = 0.

Bapuant Nel9. Co3gath u 0TOOpa3uTh UCXOIHBIN MaccuB. BeIOpaTh 31eMeHTHI

0oJbIlIe CpEeIHEro 3HayeHWsl. DJIEMEHThl MaccuBa — BelllecTBeHHbIe. KommuecTBo
anemeHTOoB — 10. Kaxaplii 3ieMeHT MaccuBa BbIUMCIAETCS O (opmysie Ty
[TepBblii >1€EMEHT MaccuBa BeIUHCIIsieTCs ipu N = 1.

Bapuant No20. Co3nath 1 0TOOpa3uTh UCXOIHBIN MaccuB. BeiOpaTh 21eMeHTHI

0oJbIlle CpeIHero 3Ha4yeHHs. DJIEMEHThl MaccuBa — BellecTBeHHbIe. KommuecTBo
. (n)? .
aneMeHTOB — 5. Kaxkblil a71eMeHT MaccuBa BBIYUCIISIETCS 110 (popmylie - [lepBbIit

AJIEMEHT MaccuBa Bbraucisercs mpu N = 0.
Bapuant No21. Co3nath 1 0TOOpa3uTh UCXOIHBIN MaccuB. BeiOpaTh 21eMeHTHI
OOJpIIIE CpeHEro 3HA4YCHHsS. DJEMEHThI MacCHBa — BelecTBEHHBbIC. KoimuecTBo
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- 2™ (n3+1)
anemeHToB — 10. Kaxaplit aJeMeHT mMaccuBa BBIYHMCISAETCS MO (popmyrie T
n :

[lepBsIii a1eMeHT MaccuBa Beiuucisercs mpu N = 0.
Bapuant Ne22. Co3nate 1 0TOOpa3uTh UCXOJHBIA MaccuB. BbIOpaTh 351eMeHThI

0oJbIlIE CpEeIHEro 3Ha4eHMs. DJIEMEHThl MaccuBa — BelllecTBEeHHbIE. KommuecTBo
o 10™-2n!
aneMeHTOB — 5. Kaxaplii smeMeHT MaccuBa BBIUUCISIECTCS MO (popmyre NTTSTR
n):
[lepBslii aieMeHT MaccuBa BeruMcisiercs npu N = 0.
Bapuant Ne23. Co3nate 1 0TOOpa3uTh NCXOJHBIA MaccuB. BbIOpaTh 351eMEHThI

0oJIbIIIe CPCOAHCTO 3HAYCHMA. DJeMEeHThl MacCHBa — BCILICCTBCHHBIC. KomuecTBo
(2n+2)! 1

aneMeHTOB — 5. Kaxxiplii smeMeHT MaccuBa BBIYHCIACTCS MO (Qopmyre P—

[TepBbrit a1eMeHT MaccuBa Beruucisiercs mpu N = 0.
Bapuant No24. Co3gath U 0TOOpa3uTh UCXOIHBIN MaccuB. BeiOpaTh 31eMeHThI
OOJIBIIIE CpeHEro 3HA4YeHHs. DJEMEHThl MacchBa — BellecTBeHHbIE. KoimuecTBo

2
o 1 n\ "
aneMeHTOB — 9. Kaxkplil a71eMeHT MaccrBa BbIYMCIIAETCS 1O (hopmyJie Pl (E) .

[TepBrrit aieMeHT MaccuBa Beruucisiercs mpu N = 0.
Bapuant Ne25. Co3gath 1 0TOOpa3uTh UCXOMHBIN MacCcuB. BeIOpaTh 31eMEHTHI
0oJIbIIE CPEHEro 3HA4YeHHs. DJEMEHThl MacchuBa — BellecTBEHHbIE. KoymuecTBo

n
a5eMeHTOB — 9. Kax 1l 271eMeHT MaccuBa BbIYMCIsETCS IO (hopmyie (1 + %) 4%.
[lepBblii 351eMEHT MaccuBa BeIUUCseTCS Ipu N = 1.
Bapuant No26. Co3gath 1 0TOOpa3uTh UCXOIHBIN MacCcuB. BeIOpaTh 21eMEHTHI
0OJIblIE CPEHEro 3HA4YeHHs. DJEMEHThl MaccHuBa — BellecTBEHHbIE. KoymuecTBo
2n2+1\"
n2+1 )

aneMeHTOB — 9. Kaxaplil 35ieMEHT MaccuBa BBIYMCISETCS MO (popmylie (

[lepBsIii pieMeHT MaccuBa BeramcisieTcs mpu N = 0.
Bapuant No27. Co3aath 1 0TOOpa3uTh UCXOIHBIN MaccuB. BeiOpaTh 21eMEHTHI
0oJbIlle CpelHero 3HayeHHs. DJIEMEHThl MaccuBa — BelllecTBeHHble. KommuecTBo

) 2n n
>ieMeHTOB — 9. Kakaplii d1eMeHT MaccuBa BeIMUCIseTca 1o ¢opmyne n? (3n+5) .

[lepBsIii aieMeHT MaccuBa BeramcisieTcs mpu N = 0.
BapuanTt Ne28. Co3aath m 0TOOpa3uTh UCXOMHBIN MaccuB. BeiOpaTh 21eMEHTHI
OoJblIE CPEHEro 3HA4YeHHsl. DJEMEHThl MaccuBa — BellecTBEHHbIe. KoymuecTBo

3JIEMEHTOB — 9. KEDK,Z[BIﬁ QJICMCHT MACCHBA BBIYUCIIACTCA IIO (I)OpMyJIe W
n(In(3n+1

[lepBblii 351eMeHT MaccuBa BeUUcseTcs mpu N = 1.
Bapuant Ne29. Coznath 1 0TOOpa3uTh UCXOAHBIM MacCUB. BHIOpaTh 371€MEHTHI
OOJIbIIE CPEHEro 3HA4YeHHsl. DJEMEHThl MaccuBa — BellecTBeHHbIe. KosmuecTBo

aneMeHTOB — 9. Kaxkaplii »dleMEHT MacchBa BBIUMCISETCS 10  (dopmysie
1

(2n+3)(1n(3n+1))2

. [lepBbIil 35IeMEeHT MaccuBa BeIUMCsieTcs mpu N = 1.
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8 INNabopaTtopHasa paboTta Ne8 — MporpammupoBaHue ¢
MUcrnosib3oBaHMEM 3annceu

8.1 llesib M 3a5a4a pa6boOThI

]_IGJ'IL pa6OTBI — 3HAKOMCTBO C JdHHBIMHU THUIIA 3aIIMCh B CPCAC Lazarus.

3amaya paboOThl — TMOJYYEHUE MPAKTUYECKHX HABBIKOB B pa3paboTke
IPOrpaMMm, UCTIOIb3YIOIIUX 3aMUCH.

8.2 IlopsAA 0K BHINOJIHEHUSA PaGOTHI

B xone BbITIONIHEHMS 3TON pabOThI CIEAYET:

1. I3yunth onucanue jgabopaTopHOM pabOTHI, 0OpaTUB 0COO0E€ BHUMaHHE HA
npaBuja ONMUCAaHUS W HCIOJb30BaHUS 3amuced B cpeae Lazarus. B kauectBe
JIOTIOJTHUTEIBHOM JIUTEpaTyPbl MOXKHO MCITOJIb30BaTh [1 - 8].

2. OTBETHTH MUCHMEHHO Ha KOHTPOJILHBIE BOTIPOCHI.

3. Bolitn B cBOW JMYHBIA KaTajor W HACTPOUTHh WHTECTPHUPOBAHHYIO CPEAY
Lazarus s mocnenyromeid paboTel. 3amucarh ¢aiia KOHQUrypaluu B JIMYHBIN
KaTaor.

4. IToBTopuTh IpUMEp U3 1. 8.6.1.

5. BhINOAHUTE MHAUMBUIYAIBHOE 3aJaHKe U3 M. §8.6.2, B TOM YHCII€ MPOBECTU
pa3paboTKy aaropuT™Ma v IporpamMMel.

6. [IpomemMoHCTpUPOBATH PAOOTOCTIOCOOHOCTH MPOTPAMMEI.

7. Odopmutrp otueT 1O JabopaTopHOl pabOTe W 3alMTHTH €ro Yy
IIPEToIaBaTelIs.

8.3 OTyeTHOCTH

OTyeT A0JKEH OBITh BBINOJHEH B COOTBETCTBUU C [9] M COCTOSITH U3
CHEAYIOIIUX PA3IEIOB:
1. Tema u uenb padOTHI.
. UauBUIyalibHOE 3a/1aHUE.
. Cxema anroputma pemnieHus 3aaum.
. TekCcT mporpaMMbl U BBOJIUMBIEC TECTOBBIC UCXOHBIC TaHHBIE.
. OTKOMIIUIMPOBAHHBIN TEKCT MPOrPAMMBI (B JJICKTPOHHOM BHUJIE).
. Pe3ynbTaThl BBINOJIHEHUS! TPOTPAMMBI.
. OTBETHI HA KOHTPOJIbHBIE BOIPOCHI.
. Be1BOZIBI.
[Tpu 3amuTe oTyeTa Mo paboTe CTYEHT JOJIKEH:
- YMETh OTBEYaTh HA KOHTPOJbHBIE BOIIPOCHI;
- 000CHOBaTh CTPYKTYpYy BBIOPaHHOTO ajropuTMa M TIOKa3aTh €ro
paboTOCTIOCOOHOCTS;
- YMETh MOSICHATH pabOTy MPOrPaMMBI;
- IPOIEMOHCTPUPOBATh HABBIKK PaOOTHI B cpezie Lazarus.

O NO O b WD
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8.4 KoHTpOJIbHBIE BOIIPOCHI

1. Yto Takoe 3anuce?

2. B kakux ciaydasx 1enecoo0pa3Ho UCIOIb30BaTh JAHHBIE THUIIA 3aMKCh?

3. Kak oOBSBIAIOTCS TUI ¥ TIEpEMEHHBIC THTIA 3aITHCH?

4. TlosicauTte mpaBmiia 0OBSBICHUS THITM3UPOBAHHBIX KOHCTAHT 3aIHCH.

5. Iy 4ero UCHOIB3YIOTCSl COCTaBHBIE MMEHA M U3 KaKMX KOMIIOHEHTOB OHU
cocToAT?

6. KakoBo Ha3zHaueHue u opma onepaTopa nprucoenuHerus With?

7. KakoBa d¢opma oOpamieHuss K TOJIM 3amucei 0e3 HCIOJIb30BaHUS
omepatopa With?

8. Kakue npenmytiecTBa JaeT OnepaTrop MPUCOSAMHEHUS?

9. Kakwue onepaiiuu A0MyCTUMBI HaJl TIOJISIMU 3aIiCceit?

8.5 IIpuMeHeHMe 3anMcel IPU pa3padbOTKe 6a3 JAHHBIX

BonbIIMHCTBO ~ COBpEMEHHBIX  MH(MOPMALMOHHBIX  TEXHOJIOTHUH,  3a1ay
DKOHOMHMKH W yIpaBieHUs Oaszupyercs Ha KoHmemuu 6a3 nanabix (BJI). ITlo
onpeneneHuto, bJ[ — 3TO COBOKYITHOCTh B3aMMOCBSI3aHHBIX (DalJIOB, B KOTOPBIX
XpaHITCsl  ONpeNeleHHbIM 00pa3oM  OpraHUW30BAaHHBIC JAHHBIC, AaJIeKBATHO
OTpa)karolllie COOTBETCTBYIOINIYIO MPEIMETHYIO 00J1acTh (Harpumep, HHPOPMAIIUIO O
MOJENSX 3JIEKTPOPAIUOIIEMEHTOB, MaTepuaiax, MPOEKTHBIX JTOKYMEHTax W T...).
HeBo3moxxno mnpexacraButh cebe CAIIP, xoropas He omnupaiach Obl Ha B/,
XPaHSAULYIO UCIIOb3yEMbIE MPU MPOESKTUPOBAHUH JJAHHBIE.

Kax mpaBuno, daiinet Bl conepkat 0oJblioe YHUCIO OJHOTHUITHBIX 3aIMCEH.
Kaxnas 3anuce oObenMHSET MOJA OJHUM HMMEHEM JIOTMUECKU CBSI3aHHBIC JTaHHbBIC
pa3HOro THUIMA, OTHOCSIIMECS K OJHOMY OOBEKTY. 3aluch COCTOUT U3
(PMKCHUPOBAHHOTO YKCIIa 00BEKTOB, HA3bIBAEMBIX €€ NoJIAMHU. [loe — 310 nepeMeHHast
onpeneynieHHoro tumna. OObeM MNaMsTH, HEOOXOAUMBIN Jid XpaHEHUs 3alucH,
CKJIQJBIBAETCS U3 JJIMH TOJIEH.

3amrcu — HauOosiee oOmMi W THOKMM THUN JaHHBIX sA3bIka Ilackaib.
CrnenoBarenbHO, 3ajadya pa3pabOTKH MporpaMm, IMO3BOJSIIOIIMX pPadoTaTh C
3alUCAMHU, NPEICTABISAETCA BECbMA JKM3HEHHOM.

OnpenenuTs 3amuch B s3b1ke [[ackanh MOKHO CIIEIYIONTUM 00pa3oM:

type {Pazoen 0b6vasnenuti HecmanoapmuulX NO16308aMENbCKUX MUNOE OAHHBIX )}

<Umsn muna 3anucu> = record {3aconosox obvsasienus muna 3anucu,}
<udeHmuguxamop noasa>: <mun noas>;

<uodenmughuxamop noasn>: <mun nousn>
{Cnucoxk onpedenenuii 31emMeHmos 3anucu - noaeti}

end; {Kowney onpedenenus 3anucu,

DnementamMu (TIOJIIMHM) 3alMCH MOTYT OBITh JIFOOBIE CTaHAAPTHBIC THIIBI
JTAHHBIX, U, KPOME TOTO, ONPECIICHHBIE MOIh30BaTEIIEM MHOXKECTBA, (pailiibl, Apyrue
3alMCU U MAaCCUBBI.

DK3eMIUISIp 3alKiCH MOKHO CO3/1aTh B pa3Jieiie ONUCAHUS MEPEMEHHBIX
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var
<Uoenmughuxamop nepemenuot, ...> : <Hmsa muna 3anucu>;
Hanpumep, B b/ ['ocaBTOMHCIIEKIIMN BO3MOXHBI 3alIUCU TAKOT'O BUJIA:
type {pazoen ob6vasrenus norvzosamenbCKux muno8 OaHHuIX,}
tData = record {3acono6ox muna dannwvix: 3anuce 0amol}
Year : integer; {none Ne 1, 200}
Month : 1..12; {none Ne 2, nomep mecaya)}
Day : 1..31; {none Ne 3, Oenv)
end;

tAuto = record {3aconosox muna oannvix: 3anuce 06 asmomooune;}
GosNomer : string[11];{roxe Ne 1, nomep cocyoapcmeennoti pecucmpayuis}
Marka : string[20];{nore Ne 2, mapra aemomoduns}
God, GodReg : tData; {oounakoswvie nons Ne3 u 4, 3anucu o damax evinycka u}
{pecucmpayuu asmomobuns, cocmosimue uz noneu Year, Month, Day zanucu tData}
FIO : string[40]; {nore Ne 5, pamunus, umst u omuecmaso radenvya;
Adres : string[50]; {nore Ne 6, aopec eradenvya)

end; {koney onpedenenus 3anucu 06 asmomobuie}

var {pasoen 00vs61eHU NepeMeHHbIX,
Auto : tAuto; {sxzemniap 3anucu 06 asmomoobune}
TablAuto : array[1..50] of tAuto; {mabruya (maccus) 3anuceii 06 aemomoouIsIX}

OOpaieHre K TOJI0 3alMCH BBITOHICTCS C MOMOIIBIO COCTAaBHOTO HWMCHH.
[TepBast 9acTh COCTaBHOTO UMEHW — ATO WMS 3alKCH, BTOpAas 4acTh YTOUYHSIET MM
noyis. B kadecTBe pasnenuTeNnss MEXIy HHUMH TPUMEHSAETCS Todka. M3MeHSTh
3HAYEHUS TMOJIeH MOXKHO JINOO MpUCBOCHUEM, JT1MO0 BBOIoM. Hampumep:

Auto.Marka := ‘Kia Ceed ’;

{npucsoenune noiro Marka 3amucu AUtO HOBOTO 3HAUCHUS }

Read(TablAuto[5].GosNomer );

{BBOJ HOBOro 3HaueHus mojss GOSNOmer mjs 5 smeMeHTa MaccuBa 3aIlucei
TablAuto}

Jnst BIOXEHHBIX ToJied (MOACTPYKTYp) YTOUHEHHM HMEHU MOXKET OBbITh
HECKOJIbKO, HAaIIPUMED:

Auto.God.Year := 2017; {npucBoenue moito Year s3ammcu AUO HOBOro
3HAYEHHUS }

JlomyckaeTcsl MpUMEHEHHE OTiepaTopa MPUCBAMBAHUS M K 3aIUCAM B IEJIOM,
€CIM OHM WMEIOT OJWH W TOT ke THm. Hampumep, 4ToOBI 3HAYEHUS BCEX MOJICH
TeKyIIeH 3amucu AULO 3amOMHHTH B I-OM 3jeMeHTe MaccuBa 3amuceit TablAuto,
CJIEIyeT 3amucaTh OnepaTop:

TablAuto[l] := Auto

Jlst kpaTkoro oOpareHus: K MmojsM 3amucy YI00HO MCIOIb30BaTh OMEPaTOp
npucoeauHenus With. B omeparope with k momsm onxHoi mim 60jee KOHKPETHBIX
MEPEMEHHBIX THMA 3aIUCh MOXKHO OOpaIiaThbCsi, UCIOIB3Ys TOJIBKO JIUIIb MPOCTHIC
UIEHTU(UKATOPHI TTOJICH:
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with <Hwms 3anucu> do
Onepamop;
{B 3TOM €IMHCTBEHHOM OTIepaTOPE YKa3bIBAIOT TOJIHKO MMEHA MOJICH 3arucH }

{<WNwms 3anmucu> 100aBsIeTCS K Ka)XI0My UMCHHU TI0JIs1 aBTOMATHYCCKH }

s pacrpocTpaHeHHsl JIGHCTBHsI oOleparopa NpucoequHeHus With Ha
HEKOTOPYIO TPYIIy ONepaTopoB MCHOJB3YIOT COCTAaBHOM orepaTop (3aKJII04aroT 3Ty
rpymiry ornepaTopoB B begin .. end).

C yyeTroM BBEJCHHBIX paHEe ONUCAHMM 3amuch, MPUBEIEM MPUMED
UCTIOJIB30BaHUs orneparopa With:

with Auto.God do

{Teneps k mosrsiM 3amucu AUO 10CTaTOYHO 00paIAThCS TOIBKO }

{ no ux nmenam}

if Month = 12

then

begin

Month := 1,
Year :=Year +1
end
else
Month := Month + 1;

DTO 3KBUBAJIEHTHO CJEAYIOEMY (parMeHTy IpOrpaMMBbl:

{ I nocTyma K moyisiM 3anmucu AUtO UCTIONB3YIOTCS JUTMHHBIC COCTaBHEBIC }

{ umena}

if Auto.God.Month = 12

then

begin

Auto.God.Month := 1,
Auto.God.Year := Auto.God.Year + 1
end

else

Auto.God.month := Auto.God.Month + 1;

[Ipn HEOOXOMMMOCTH, MOHO HCIIOJIB30BaTh OO0JIE€ CIIOKHBIA THIT 3aIUCH,
collepKalluii HECKOJIbKO BapUaHTOB CTPYKTyp mnosieid. JIroOGoil u3 BapuaHTOB
CTPYKTYPbI 3alIUCU MOXKET ObITh aKTUBU3UPOBAH B 3aBUCUMOCTH OT 3HAUCHUS TOJIS-
NEePeKI0YaTENs.

B 3akmroueHuwe TmipuBeleM TMpUMEp €IIe OJHOM BO3MOXKHOCTH 3aJIaHUs
HAYQJIbHBIX 3HAYEHUM TIOJIEHA 3alMCEN — C IOMOIIBIO THUIU3UPOBAHHBIX KOHCTAHT
(mepeMeHHBIX C HaYaJIbHBIMU 3HAYCHUSIMU).

type {OObsIBIICHUS] HECTAHIAPTHBIX TUIIOB JTAHHBIX }

tPoint = record {3amuce 0 KOOpaAUHATAX TOYKH }
X, Y : Real;
end;

tVector = array[0..1] of tPoint; {MaccuB u3 aByX TOueK }
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{IlepeunicauMbIii THII TaHHBIX - MECSIIbI }
tMonth = (Jan, Feb, Mar, Apr, May, Jun, Jul, Aug, Sep, Oct, Nov, Dec);

tDate = record {3anuch 0 HeKOTOpOit aTe}
Day: 1..31;
Month: tMonth;
Year: 1900..2999;

end,

const {IIpumeps! onpeieNIeHUs TUITH3UPOBAHHBIX KOHCTAHT }
Origin : tPoint = (X : 0.0; Y : 0.0); {HauansHbie KOOpauHaTH TOukK Origin}
{KoopauHaTe! Hauaa U KOHIIA OTpe3Ka npsmoi Line}
Line : tVector = ((X : -3.1; Y : 1.5), (X : 5.8; Y : 3.0));
{3amomunaercs nara aHs poxkaenus SomeDay}
SomeDay : tDate = (Day : 5; Month : Sep; Year : 1974);

8.6 IIpakTU4yeckue 3aJaHus

8.6.1 lNMpumep 1A NnoBTOpPEHUA

3amanne. Co3narh CTPYKTYpy THIIA 3alKCh, COCTOSIIYIO W3 CIEIYIOIINX
AJIEMEHTOB:

1 — Homep no nopsiaky.

2 — Gamunwst.

3 — Nwms.

4 — OT4eCTBO.

5 —T'ox poxnenus.

6 — bamn 3a pusuky.

7 — bami 3a MaTeMaTHKY.

8 — bam 3a pycckuii.

3anonuuTh  Tabnuiyy MuHUMyM 10 pasHeiMH  3anucamu.  JlaHHBIE
peKOMeHIyeTcs 3anucaTh B mporueaype FormCreate eqnHoX bl (MHAYe X TPUIETCS
BBOJIUTH MOCTOSTHHO TIPH 3amycke mnporpammbl). OToOpa3uTh UCXOIHYIO TAOIUILy U
TaOJUIly TIepedrclieHnid pammimii abUTYypHEHTOB, Y KOTOPBIX MPU MOCTYIUICHUH TI0
¢uzuke 66110 100 6ansos.

Pazpaboraem wuntTepdeiic nporpammbl. [lonap3oBaTens He BBOAUT HUKAKHUX
JAHHBIX, HO MOXET pPEIaKTHPOBATh IIEPCOHAIBHBIC JaHHBIC AOUTYpPHUEHTOB U

MOJIy4aeT pe3yJbTaT B TAOJUYHOM BHUE. PaccTaBUM OCHOBHBIC 3JICMEHTHI Ha (hopMme
(puc. 8.1).
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% Form1 EI @l@

HHEIE N0 BCeM JBHTypeHTaM |

Beigecti

Puc. 8.1 — UHTepdenc nporpammbl
[TepenmeHyeM METKY M KHOIIKY TaK, KakK Imoka3aHo Ha pucyHke 8.1. Hactpoum
TaOJUIIBI, yCTaHOBHUB cBokicTBa StringGridl:
RowCount = 8;
ColCount = 11,
Option.goEditing = true; (paspemaecM peaakTHPOBATh JaHHBIC TAOJUIBI W3
OKHa TIPOTPaMMBI).

B penaktope ¢opmbl depe3 KOHTEKCTHOE MeHro y Tabmuuer StringGridl

PenaxktupoBarh StringGridl BHOcuM naHHBIE 00 abuTypHreHTax W O6amiel ot 0 110
100 (puc. 8.2).

% Form1

c Damunma bBopoemk MeTpoe Craopoe Konechmkoe eBaHosa KpaBuosa | lMpeobpawel Cyxos LWepemeToe Matioposa [rooees
L. Mma Enena Anexcanap CTaHMonae | TaTeAHa CBeTnaHa AHacTackA KaTepvHa Metp BrtcTop AHHE Lo ...
OtyecTeo  |Cepreeeda [agnoewd  Oneroewd  MeTpoBHa  ANekcaHApc AnekcaHapc MaTeeeeHa [aBnoewd  AHaToneesr KOpbesHa
.. Toa 1992 1993 1992 1992 1993 1992 1992 1993 1992 1992 [oiiilll
S |omamka |86 62 100 67 100 83 100 100 75 100 EEREEEE
. MaTematii: 41 80 62 52 85 52 95 20 78 85 [ooliill
- - Pycocruid |90 100 &0 53 100 99 100 83 100 95 R

Form
Left: 32

Puc. 8.2 —3anonHeHHaa TabaunLa NCXOAHbIX AaHHbIX
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HacTtpoum Tabmuily pe3ynbTaToB (HUXKHSS), YCTAHOBUB 3HAUCHHUS CBOWCTB B
MHCTIEKTOPE OOBHEKTOB:

RowCount = 4;

ColCount = 2.

B pemakTope ¢GopMbl uYepe3 KOHTEKCTHOE MEHIO y Tabmmubl StringGrid2
PenakTupoBarh StringGrid2 BHOCMM TiepBOHAUYANBHBIC JAaHHBIC B «IIAMKY»
ta0ymIel. B pesynbrate ¢popma umeer Bun (puc. 8.3).

i Form FEX
LoD AamHsie no BoeM aBMTYPeHTaM | L L DL Ll
ne 1 B |3 4 |s 6 7 E E 10 155

g DaMHnmMa Boposmi MeTpos Cvaopos KonecHmkoE MBaHoBa Kpasuoea Mpeobpaskel CyxoE LepemeTeE MaHopoBa
o0 Mma Enera Anexcangp CTanwcnae  TaTbAHa CeeTnaHa  AHacTackA KatepwHa MNetp BricTop AHHa |
OTyecTeo |CepreesHa Masnmoewd  Onerosny  MeTpogHa  AnekcaHapc Anexkcadapc MaTeeesHa [MaBnoBvd  AHATONBEEF KOpEEEHa
o |loa 1992 1953 1992 1992 1993 1992 1992 1993 1992 1992 Poriiil
S |omka (86 62 100 67 100 83 100 100 75 100 foroiies
L |MaTtemaTthik: 41 80 62 52 88 B2 a5 90 78 85 Poriiii
- Pyeekwit |90 100 60 53 100 99 100 &3 100 95 fooees
T eol L S S S S Dooc [EEASIE RS SRE R
. |N@ |
DA
L foiiiil
o s

Puc. 8.3 — OKOHYaTenbHbIN An3altH popMbl — HacTpoeHa Tabauua StringGrid2

Kaxnpiii abutypueHt obnagaetT HaOOpaM MEPCOHANBHBIX JIAHHBIX, TMOATOMY
CTPYIIIIUPYEM HX B CTPYKTYpYy — 3amuch W HasoBeM ee tAbiturient. Omuiiem ee B
paznmene type, T.K. 37€Ch ONMUCHIBAIOTCS HOBbIE THmbl AaHHBIX (puc. 8.4). Ilo
MIPUHSTHIM CTHJIEBBIM TTpaBujIaM oQpopMIIEHUS KOja BCE THUITBI UMEIOT Ipedukc .

CTpyKTypa THIIa 3alUCh OOBSIBIIACTCS C TOMOIIBIO KIOYEBOrO CiIoBa record,
3a KOTOPBIM HMAET CHUCOK Bcex mnoseil. Ilons mepedyucieHsl 4epe3 «;», a Mmoclie
MOCJCIHEr0 IO CTOMT KIIO4YeBoe cioBo end — roBopsiiee, YTO CIHCOK
MOJIEN CTPYKTYpPBI 3aKOHYEH. KaKJIbIil 2JIEMEHT CIUCKA CTPYKTYpPbl UMEET TaKOM ke
croco0® omnucaHusi, Kak U MEepeMEHHBIX B pazjaenie var. CHauana ujeT uMs MOoJs U
4yepes «:» ykasbiBaeTcs ero Tun gaHHbiX. [log ®@amunuio, Umst, OTyecTBO BHIOpAIU
CTPOKOBBIE 11014, a 1o ['oa poxkaenus 1 Ouenku — 1enbie. OMUCHIBaTH HOBBIM THUII
JAHHBIX HEOOXOJAMMO IIOciie omucaHus (GOpMBI W 0 OIHUCAHUS TJIOOATBHBIX
MepEMEHHBIX B pazjese var.
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15 TForml = class (TForm)
Buttonl: TButton:
Labell: TLahel:
LakbelZ: TLakel:
g StringGridl: TStringGrid:
20 StringGridZ: T3tringGrid:

private
{ private declarations }
public
5 { public declarations }
25 end;

Tibiturient = record
F : String:

I : String:;
O : String:

30 year : integer;
Fiz : integer:;
mat : integer;
rus : integer;

. end’

)5

var

Forml: TForml:;

Puc. 8.4 — O6baBneHue CTpyKkTypbl tAbiturient B pa3aene type

Takast CTpyKTypa ONHMCHIBACT JAaHHBIC TOJIBKO ISl OJJHOTO a0MTYPUEHTA, a TI0
3aganuo ux 10. YtoOsl He co3maBaTh 10 mepeMeHHBIX, CO3[aJUM MAaCCHUB, T.K.
KQX/IbIi aOWTypUCHT HMMEET OJHOTHIIHbIC IICPCOHANbHBIC aaHHbIe (pHC. 8.5).
OObsIBJICHO JiBa HOBBIX THIIA JIAHHBIX, 3aTE€M OMpENENeHbl TEepPEeMEHHbIC
COOTBETCTBYIOIIUX TUIIOB JaHHBIX. Heobxoaumo aBa MaccuBa aOUTYpPUEHTOB (pHC.
8.5). B mepBoM MbI OyZieM XpaHHUTHh BCEX aOUTYpUEHTOB, a BO BTOPOM TOJBKO TeX,
KOTOpbIE  yJIOBJIETBOPSIIOT  KpuTepusiM  (otoOpanHble  abutypueHtsl). Kon
MIPE/ICTABJICH HIKE.

type
{ TForml }
15| TForml = class (TForm)

Buttonl: TButton:

Labell: TLabel:

LabelZ: TLakel:;

G StringGridl: TStringGrid:
20 StringGrid2: TStringGrid:

private
{ private declarations }
public
o { public declarations }
25 end;
Tihiturient = record
F : String;

1 : String:
O : String:

30 vear : integer:
Fiz : integer:
mat : integer:
rus : integer:

end;
35) THas = array [1..10] of Tibiturient:;

var
. Forml: TForml:
mazl,maszZ : THa=:

Puc. 8.5 — [lobaBneHume K yxKe CyL,ecTByOLWEMY TNy HOBOro TMNa — maccuBa tMas;
onpepjesieHne nepemMeHHbIX MaccMBoB masl n mas2
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Onuiem 00paboTunk KHONKKM BhiBecTH. OH BBITIOJIHSET:
1. ITepenoc manubix StringGridl B maccus masl.
2. U3 maccuBa masl BeIOMpaeT MOAXOIANIMX AOUTYPHUCHTOB M KOMUPYET
UX B MaccuB mMas2.

3. 3aroMuHaCT KOJUYECTBO CKOMMMPOBAHHBIX 3JIEMECHTOB B MacCcHBe Mas2.
4. BelgaeT HCKOMbBIE JaHHBIEC U3 MaccuBa Mas2 B tabmuiry StringGrid2.

Kox oO6paboTturka npeacrasieH Huxke (puc. 8.6).

3amyckaeM mporpaMMy M MoJiydaeM MCKOMBIH pe3ybTaT (puc. 6.8).
- O *

procedure TForml.ButtonlClick (Sender: TChject) !
var
i : integer;
n : integer;
begin
for i := 1 to 10 do
begin
masl[i] .F := StringGridl.Cells[i, 1]:
masl[i].I := StringGridl.Cells[i, 2]
masl[i] .0 := StringGridl.Cells[i, 3]:
masl[i] .Year := S5trTolInt|(StringGridl.Cells[i, 4]);
masl[i] .Fiz := StrTolnt (S5tringGridl.Cell=s[i, 5]):
masl[i] .Mat := S5trTolnt (StringGridl.Cells[i, &]):
masl[i] .Rus := S5trTolnt (S5tringGridl.Cells[i, T7]):
end;
n = 0;
for i := 1 to 10 do
if masl[i] .Fiz = 100 then
begin
n:=n+ 1;
mas2[n] = masl[i]:;
end;
StringGrid2.ColCount = n + 1;
for i = 1 to n do
begin
StringGrid2.Cells[i, 0] := IntToS5tr(i):;
StringGrid2.Cells[i, 1] = mas2[i] .F;
StringGrid2.Cells[i, 2] = mas2[i].I:
StringGrid2.Cells[i, 3] = mas2[i].0C;
end;
end;

Puc. 8.6 — Kog 06paboTumka KHOMNKM BbiBectu

@ 3anucn

Ne

JanHble No BCEM aBUTYpUEHTAM
1 |2 E |4 E |6 |7 |8 E
®armunua |Bopoeuk | [Metpos Cwgopoe | Konecnuko Meanosa | Kpasuoea [lMpecBpax Cyxoe LL
Enena Anexcanap Cranmcnae Tateana | Ceetnana | Awactacwa Katepuna | [Metp Bi

Wrn

Otuecteo | Cepreeena [Maenoewu Oneroewuy [MeTpoBHa Anexcanap Anexcangp Mateeesna Maenoeuuy A

Tog 1999 2000 1999 1999 2000 1999
Gusuka 26 62 100 67 100 83
MaTematin| 41 80 62 52 23 82
Pyccrwit |90 100 60 33 100 99

<

PesyneTar - oToGpaHHble aBUTYpHEHTEI

Ne 1 |2 E |4 E |
@armunua | Cugopos Meanosa | MpeoBpas Cyxos Maitcpoea
W Cranmcnae Ceetnana Katepuna | [Metp AHHa

0 Oneroeny | Anexcanap Mateeesna Maenoeuy | Hpeesna

1999 2000 1¢
100 100 7
95 %0 78
100 a3 10
>

BeigecTi

Puc. 8.7 — Pe3ynbTaT BbINO/IHEHUA

nporpamms
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8.6.2 BapunaHTbl "HANBUAYANbHbIX 3a43aHUM

Bapuant 1. Co3nats 3amuch «CaMoJIEThD, COCTOSIIYIO U3 CIACAYIOMNUX MOJICH:

1 — Homep no nopsiaky.

2 — HanMeHnoBaHue THIIa CaMOJIETA.

3 — @amursi KOHCTPYKTOPA.

4 — I'on BBIITyCKA.

5 — KoanuecTBO MeECT.

6 — B3nernas macca.

3anonHUTh Tabauiy 10 pasHeIMH 3anucsaMu. JlaHHBIE 3amycaTh B MPOIEAYPE
FormCreate eauHox161. OTOOpPa3UTh UCXOIHYIO TAOIUILY U TAOIHILy MEePEUNCICHUM
TUIMOB CaMOJIETOB, Y KOTOPBIX I'0Jl BbllTycka MoJioxke 2014 ropa.

Bapuant 2. Co3gath 3anuchk «PacdeT ABMKEHUSM», COCTOAIILYIO U3 CIACTYIOIINX
TIOJICH:

1 — Homep no nopsiaky.

2 — HaumeHoBaHue aBuapeiica (MapipyT).

3 — Tun camorera.

4 — KonnuecTBO pelicoB B HEEIIO.

5 — IIpoTsKEHHOCTH MapIIpyTa B KM.

6 — CpeaHee KOJIMYECTBO aBUAIIACCAXKUPOB HA OJHOM pelice.

3anonuuTh Tabauiyy 10 pa3HbIMU 3anucsMu. JlaHHbBIE 3amucaTh B MPOLEIype
FormCreate eauHOX161. OTOOPA3UTh UCXOIHYIO TAOIUILy U TAOIHILy MEPEUNCICHUM
aBUApENCOB, MPOTIKEHHOCTh KOTOPBIX 00JbIe 5000 kM.

BapwuanT 3. Co3nats 3anuch «llepeBo3kuy, COCTOSITYIO U3 CICAYIOMINX MMOJISH:

1 — Homep no nopsiaky.

2 — Tun camorteTa.

3 — Homep Oopra.

4 — KonuecTBO peiicoB B HEEIIO.

5 — Haznert camosera B ThICSYaX KM.

6 — HasteT camoneTa B yacax.

3anosaUTh Tabmauiy 10 pasHeIMH 3anucsaMu. JlaHHBIE 3amycaTh B MPOILEAYPE
FormCreate equHOX161. OTOOpPA3UTh UCXOIHYIO TAOIUILy U TAOIHITy MEPECUNCICHUMA
O60pTOB camoJieToB, Y KoTopbix HaseT 10 000 gyacos.

Bapuant 4. Co3path 3amuch «COOpYXKEHHUS a’ponopTa», COCTOSIIYIO U3
CIEAYIOIINX MOJIEH:

1 — Homep no nopsaky.

2 — HaumenoBaHM€e COOPYKEHUS.

3 — [Imomaar coopykeHus B M2.

4 — DTaXKHOCTh COOPYKEHUSI.

5 —T'ox coopyxeHus.

6 — baytancoBasi CTOUMOCTB B MJIH. PYyO.
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3anonuauTh Tabauiy 10 pa3HbIMU 3amucsMu. JlaHHBIE 3amucaTh B MPOIEAYpE
FormCreate equnox1p1. OTOOpPA3UTh UCXOIHYIO TAOIUILY U TAOIHILY MEePEUNCICHUM
COOPY)KEHHUM, Y KOTOPBIX ATAKHOCTH OOJIbIIE 3 dTa)KeH.

Bapuaanr 5. Co3gare 3amuch «PeMOHT a’poJIpOMHBIX  COOPYKCHHI,
COCTOSIIYIO U3 CICAYIOIIHMX ITOJICH:

1 — Homep no nopsiaky.

2 — HaumeHOBaHUE PEMOHTHBIX PaloT.

3 — lIudp peMOHTHBIX paboT.

4 — Buj peMOHTHBIX padoT.

5 — CTouMOCTh peMOHTa B MJIH. pYO0..

6 — HaumeHnoBaHue moaApsTINKA.

3anonHuTh TabauIy 10 pa3HBIMU 3amucsMu. JlaHHBIC 3amucaTh B MPOIEAYPE
FormCreate eauHOX161. OTOOPA3UTh UCXOIHYIO TAOIUILy U TAOIHILy MEePEUNCICHUMA
PEMOHTHBIX pabOT, CTOUMOCTb KOTOPBIX MpeBbimaet 10 MiaH. pyo.

Bapuanr 6. Co3marp 3amuch «Kacchl aBHAaOWIIETOBY», COCTOSIIIYIO U3
CIICIYIOIINX TIOJIEH:

1 — Homep o mopsiaky.

2 — ®UO xaccupa.

3 — KonmaecTBO TTpoIaHHBIX OWJICTOB 3a JICHD.

4 — CymMapHas BbIpyYKa 3a JICHb.

5 — JlaTa mpoax.

3anonHuTh Tadmuiy 10 pasHeiMu 3anucaMu. JlaHHbIE 3amucaTh B MPOLEAYPE
FormCreate ennnoxasr. OTOOpa3UTh UCXOAHYIO TAOIHILY W TaOIUITy TIepeUNCIICHUI
®UO kaccupos, ¢ BeIpyukoit 3a geHs 6ombire 100 000 py6.

Bapuanr 7. Cozpmate  3amuch — «XapakTEpPUCTHKU  MEPCOHATBbHBIX
KOMITBIOTEPOBY, COCTOAILYIO U3 CIAEAYIOIIHNX MOJICH:

1 — Homep no nopsiaky.

2 — Tun mporeccopa.

3 — TakroBas yactora B I'T'm.

4 — EmkocTb oniepatuBHOM namstu B ['b.

5 — Emxocts Bunuectepa B Th.

6 — Tun monuropa.

3anonuuTh Tabuiyy 10 pasHpIMU 3anucsMu. JlaHHBIE 3amucaTh B MPOIEIype
FormCreate ennnoxapl. OTOOpa3UTh UCXOAHYIO TAOIHUILY U TaOIUIy TIEpEeUUCIICHUIN
KOMITBIOTEPOB ¢ EMKOCThIO BuHYecTepa 6osbiie 1 Th.

BapuanT 8. Co3nate 3anuch «I'opoaay, COCTOSIIYIO U3 CIEAYIOIINX MOJICH:
1 — Homep no nopsiaky.

2 — HazBanue ropoja.

3 — KonnuecTBo KuTemNeH.

4 — ITnomaapr ropoja B ra.

5 —T'ox ocHOBaHws.

100



6 — KoanuecTBO 1IKOJI.

3anonHuTh Tabauiy 10 pasHeiMu 3anucsaMu. JlaHHbBIE 3amucaTth B MPOILEAYpe
FormCreate eaunox1p1. OTOOpPa3UTh UCXOIHYIO TAOIUILy U TAOIHILY MEePEUNCICHUM
TOPOJIOB C KOJUYECTBOM IKoJI Oosibie 100.

Bapuant 9. Cosnmare 3anuch «MOCKOBCKHE MOCTBI», COCTOSIIYIO W3
CIEAYIOIINX MOJICH:

1 — Homep no nopsiaky.

2 — HamMenoBanue MocTa.

3 — BricoTa B M.

4 — [llupuHa B M.

5 — KonnuectBo omnop.

6 — [IpoTs’KEHHOCTD B M.

3anosHUTh Tabmuiy 10 pasHeIMH 3anucsaMu. JlaHHBIE 3amycaTh B MPOILEAYPE
FormCreate eauHOXx161. OTOOPA3UTh UCXOIHYIO TAOIUILY U TAOIHILy MEPEUNCICHUM
MOCTOB, JIJTUHA KOTOPBIX OoJibiie 100 M.

BapuanT 10. Co3nath 3anuch «JIMHUM MOCKOBCKOT'O METPO», COCTOSIIYIO U3
CIICIYIOIINX TIOJIEH:

1 — Homep no nopsiaky.

2 — HauMeHnoBaHue THHHM.

3 — KoanuecTBO cTaHIHIA.

4 —T'on mycka.

5 — [IpOTsKEHHOCTD B KM.

6 — KosmmyecTBo 11oe3/10B.

3anosaUTh Tabauiy 10 pasHeiMH 3anucsaMu. JlaHHBIE 3amycaTh B MPOIEAYPE
FormCreate equHOX161. OTOOpPA3UTh UCXOIHYIO TAOIUILy U TAOIHILy MEePECUNCICHUM
JIMHUH ¢ KOJIMYECTBOM CTaHIIMKA MeHbIe 10.

Bapuant 11. Cosnmarp 3amuch «JIerkoBble aBTOMOOWIIMY, COCTOSIIYIO W3
CICIYIOIINX TOJIEH:

1 — Homep mo mopsiaky.

2 — Mapka.

3 —IBer.

4 — CTouMoCTh B MJIH. pYO.

5 — U3roToBUTEIb.

6 — MakcumainibHast CKOPOCTh B KM/H.

3anonHuTh Tabmuiy 10 pasHeiMHM 3anucsaMu. JlaHHBIE 3amucaTh B MPOLEAYPe
FormCreate ennnoxapl. OTOOpa3UTh UCXOAHYIO TAOIHUILY U TaOIUIy TIEpEeUUCIICHUIN
aBTOMOOUIIEH, MaKCUMaJIbHAsE CKOPOCTh KOTOPBIX OoJibiiie 150 km/4.

Bapuant 12. Coszmare 3anuch «lIpomaxa mnporpaMMHBIX HPOAYKTOBY,
COCTOSIIIYIO U3 CIEAYIOLINX ITOJIEH:

1 — Homep no nopsaky.

2 — HanmeHoBaHUE MPOrpaMMHOIO MPOIYKTA.
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3 — ®upmMa-u3roTOBUTEINb.

4 — CTOMMOCTB B THIC. PYO.

5 — O0BeM 3aHUMAaeMOro JUCKOBOTO IpocTpaHcTBa B Mb.

6 — KosimuyecTBO KOMIIIEKTOB Ha CKIIAE.

3anonHuTh TabauIy 10 pa3HBIMU 3amucsMu. JlaHHBIC 3amucaTh B MPOIEAYPE
FormCreate eauHoXx1b1. OTOOpPA3UTh UCXOIHYIO TAOIUILY U TAOIHITY MEPEUNCICHUM
MPOTPaMMHBIX TIPOIYKTOB, U3roTOBICHHBIX MiCrosoft.

Bapuant 13. Co3nath 3anuch «AOGOHEHTCKas Tj1aTa 3a TenedoH», COCTOSIIYIO
W3 CIEAYIOMINX MOJICH:

1 — Homep no nopsiaky.

2 — ®U1O aboHeHTA.

3 — Homep TenedoHna.

4 — "o yCTaHOBKH.

5 — HaumenoBanue tapuda.

6 — Cpennsist oriata TeepOHHBIX pa3rOBOPOB B MECSII.

3anonuuTh Tabiauiyy 10 pa3HbpIMU 3anucsMu. JlaHHbBIE 3amucaTh B MPOIEIype
FormCreate equHOX161. OTOOPA3UTh UCXOIHYIO TAOIUILy U TAOIHILy MEPEUNCICHUMA
TeneOHOB, YCTAaHOBJICHHBIX panbiie 1991 roxa.

BapuanTt 14. Co3aath 3anuck «I'opoia», COCTOSITYIO U3 CIIECIYIOMIMNX MOJICH:

1 — Homep no nopsiaky.

2 — HauMeHnoBaHue JETCKOro caja.

3 — Homep netckoro cana.

4 — KoymyecTBO nETEN.

5 — Paiion ropoa.

6 — CpenHsis 11aTa 3a MECHII.

3anosaUTh Tabmauiy 10 pasHeIMH 3anucsaMu. JlaHHBIE 3amycaTh B MPOILEAYPE
FormCreate equHOX161. OTOOpPA3UTh UCXOIHYIO TAOIUILY U TAOIHUITy MEePEUNCICHUMA
JNETCKUX CAaJI0OB, pACIOI0KEHHBIX B KUpOBCKOM paiioHeE.

Bapuant 15. Co3marp 3anuch «COTPYIHUKH», COCTOSIIYIO W3 CIIEIYIOITUX
TIOJICH:

1 — Homep no nopsiaky.

2 — ®UO.

3 — TabenpHbIN HOMED.

4 — JlaTa poKJICHHUS.

5 — Oknan B ThIC. pyo.

6 — TpynoBoii cTax.

3anonuuTh Tabuiyy 10 pasHpIMU 3anucsMu. JlaHHBIE 3amucaTh B MPOIEIype
FormCreate ennnoxapl. OTOOpa3UTh UCXOAHYIO TAOIHILY U TaOIUIy TepeUUCIICHUIN
COTPYIHHUKOB C TPYAOBBIM CTaXeM OOJIbIIE 25 JeT

Bapuant 16. Co3nath 3amuch «BemomMocTh 3apriiaThl 3a TEKYIIHH MECSID),
COCTOSIIIYIO U3 CIEAYIOLINX ITOJIEH:
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1 — Homep no nmopsaky.

2 — OUO.

3 — HaumeHoBaHue moapa3iesieHusl.

4 — TabGenpHBINA HOMED.

5 — KonnuectBo pabo4ynx 4acoB B HECIIO.

6 — Pa3mep 3apriiaThi.

3anonHuTh Tadmuiy 10 pa3HeiMu 3anucaMu. JlaHHbBIE 3amucaTh B MPOLEAYPE
FormCreate ennnoxasl. OTOOpa3UTh UCXOAHYIO TAOIHILY U TaOIUITy TEpEeUNCICHUN
COTPYIHUKOB C Kadeapsl POTOM.

Bapuant 17. Co3nats 3anucek «My3en», COCTOSILYIO U3 CIEAYIOIINX MMOJIEH:

1 — Homep no nopsiaky.

2 — HaumenoBanmue.

3 — Tematuka.

4 — Anpec.

5 — Bpems paboThl.

6 — CtouMocTh Omiera.

3anonHUTh Tabmuiy 10 pasHeiMH 3anucsaMu. JlaHHBIE 3amycaTh B MPOIEAYPE
FormCreate eauHOXx161. OTOOPA3UTh UCXOIHYIO TAOIUILy U TAOIHILy MEPEUNCICHUM
MY3€€B C BOCHHOM TEMATUKOM.

Bapuant 18. Coznmath 3amuch «IDKCKYpCHHU», COCTOAIIYIO M3 CIEAYIOIINX
TMOJICH:

1 — Homep no nopsiaky.

2 — HaumeHoBaHue.

3 — Crpana.

4 — CTOUMOCTH B THIC. PYO.

5 — [Ipog0MKUTETLHOCTD B THSX.

6 — Bun tpancnopra.

3anosHUTh Tabmauiy 10 pasHeIMH 3anucsaMu. JlaHHBIE 3amycaTh B MPOILEAYPE
FormCreate equHOX161. OTOOpPA3UTh UCXOIHYIO TAOIUILy U TAOIHITy MEePECUNCICHUMA
AKCKYPCHH, Ha KOTOPBIE HY)KHO JOOUPATHCS CaMOJICTOM.

Bapuant 19. Cozngate 3amuch «KHHOGUIBEMED), COCTOSIIYIO M3 CIETYFOIINX
TIOJICH

1 — Homep no nopsiaky.

2 — HaumenoBaHue KHHOTEATpA.

3 — CroumocTh Ousera.

4 — Bpewmsi Hauasna CeaHCOB.

5 — Azlpec kuHOTEaTpA.

6 — KomnuecTBo MeCcT B KMHOTEATpE.

3anonuauTh Tabuiyy 10 pasHbpIMU 3anucsMu. JlaHHBIE 3amucaTh B MPOIEIype
FormCreate ennnoxapl. OTOOpa3UTh UCXOAHYIO TAOIHUILY U TaOIUILy TepeUUCIICHU
KHHOTEATPOB, B KOTOPBIX KOJIMYECTBO MECT B KuHO3ase Oosbiie 100.
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Bapuant 20. Co3nate 3anuch «KHUTH — MOYTON», COCTOSIILYIO U3 CIEIYIOIINX
IIOJIEH:

1 — Homep no nmopsaky.

2 — HauMeHOBaHUE KHUTH.

3 — ®UO nucarens.

4 — Homep 1o karanory.

5 — U3naTensCcTBO.

6 — CTOUMOCTh KHUTH.

3anonHuTh Tabmuiy 10 pa3HeiMu 3anucaMu. JlaHHbBIE 3amucaTh B MPOLEAYPE
FormCreate ennnoxapl. OTOOpa3UTh UCXOAHYIO TAOIHILY U TaOIUITy TEepEeUNCICHUN
KHUT, HalTUCaHHBIX b.AKyHUHBIM.

Bapuantr 21. Co3gars 3anuck «KBapTHpb», COCTOSLIYI0 W3 CIEIYIOIIMX
IOJIEH:

1 — Homep o mopsiaky.

2 — Anpec.

3 — [Inomans B M2.

4 — CtopoHa cBerTa.

5 — CroumocTts 1 M2.

6 — DTax.

7 — KonmnuecTBo KOMHAT.

3anonHuTh Tadmuiy 10 pa3HeiMu 3anucaMu. JlaHHbIE 3amucaTth B MPOLEAYPE
FormCreate ennnoxasl. OTOOpa3UTh UCXOAHYIO TAOIHUITY U TaOIUITy TIEpEeUNCIICHUI
KBapTHUP, OKHA KOTOPBIX BBIXOJIST HA IOT.

Bapuant 22. Coznats 3anuck «CKiiaji TOBapOB», COCTOSIIYIO U3 CIETYIOITNX
IOJIEH:

1 — Homep mo mopsiaky.

2 — Ha3Banwne marasuHa.

3 — HanmenoBanue ToBapa.

4 — ApTuKyn ToBapa.

5 — Ilena enuHUITHI TOBApA.

6 — KonmmaecTBo ToBapa.

3anonHuTh Tabmauy 10 pa3HeiMu 3anucsaMu. JlaHHbBIE 3amucaTth B MPOLEAYPE
FormCreate equnoxp1. OTOOpPa3UTh UCXOIHYIO TAOIUILY U TAOIUILy MEPEUNCICHUM
Mara3uHoOB, B KOTOPBIX MPOAAIOT JIEKTPOKAMUHBI.

Bapuant 23. Co3nath 3anuch «TeneBu30phl Ha CKJIae MarasuHay, COCTOSIIIYIO
W3 CIEAYIOWINX MOJICH:

1 — Homep no nopsaky.

2 — HanmeHoBaHme TeneBU30pa.

3 — ®upMa-u3roTOBHUTEIIb.

4 — CTOUMOCTb.

5 — JlnaroHaisib 3KpaHa.

6 — KonmuecTBo Ha cKiaze.
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3anonuauTh Tabauiy 10 pa3HbIMU 3amucsMu. JlaHHBIE 3amucaTh B MPOIEAYpE
FormCreate equnox1p1. OTOOpPA3UTh UCXOIHYIO TAOIUILY U TAOIHILY MEePEUNCICHUM
TEJICBU30POB, IMarOHAIb KOTOPHIX MpEeBBIIacT 42 AroiMa.

Bapuant 24. Co3nmarth 3anmuch «XOJOAWJIBHHUKM Ha CKIAJe MarasuHay,
COCTOSIIIYIO U3 CIETYIOIINUX TOJICH:

1 — Homep no nopsiaky.

2 — HaumeHoBaHue X0JIOIUIBHUKA.

3 — dupma-u3roTOBUTENb.

4 — CTONMOCTb.

5 — EMKOCTh MOPO3HJIBHON KaMephl.

6 — KoymmyecTBOo Ha cKI1aje.

3anosHuTh Tabauiy 10 pasHeiMH 3anucsaMu. JlaHHbBIE 3amycaTh B MPOIEAYPe
FormCreate eauHOX161. OTOOPA3UTh UCXOIHYIO TAOIUILy U TAOIHILy MEePEUNCICHUMA
XOJIOTUILHUKOB, KOTOPBIE HMEIOTCS Ha CKJIajie B KonuecTBe Oombie 10 mryk.

Bapuantr 25. Coszgate 3anuck «Ctynentsl TYCVYPay», coctosimyo wu3
CIICIYIOIINX TIOJIEH:

1 — Homep o mopsiaky.

2 — DakynbTeT.

3 — Kypc.
4 — I'pynna.
5 — DdUO.

6 — Cpenuuii 6as 3a Bech epuoj 00yUIeHHs.

3anonHuTh Tadmauiy 10 pasHeiMu 3anucaMu. JlaHHbBIE 3amucaTth B MPOLEAYPE
FormCreate equHOX161. OTOOpPA3UTh UCXOIHYIO TAOIUILy U TAOIHILy MEPECUNCICHUMA
CTYJIEHTOB, Y KOTOPBIX CpenHuii 6amt 4,75 u BbIIIe.

Bapuant 26. Co3mate 3anuchk «banu Tomcka», COCTOSIIYIO M3 CIIEIYIOIIMX
TIOJICH.

1 — Homep o mopsiaky.

2 — HaumenoBanue OaHu.

3 — Anpec.

4 — BBIXOIHOW JIEHE.

5 — Yacel paboThI.

6 — KoanuecTBo 3aJ10B.

3anosHuTh Tadauiy 10 pasHeiMu 3anucsaMu. JlaHHbBIE 3amucaTth B MPOLEAYPe
FormCreate eaunoxp1. OTOOpa3UTh UCXOHYIO TAOIUILy U TAOIHILY MEPEUHCICHUM
0aHb, KOTOpBIE HE PabOTaIOT B Cy0OOTY

Bapuantr 27. Co3mate 3amuch «Pok-Tpynmel Poccum», cocrosimyo u3s
CIEAYIOIINX MOJIEH:

1 — Homep no nopsaky.

2 — Ha3zBaHue KOJIJIEKTHBA.

3 — KonuuecTBO My3bIKaHTOB.
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4 — HampaBjieHUE pOK-MY3bIKH.

5 —I'oxg OCHOBAHUS TPYIIIIBI.

6 — CpeagHee KOJIMYECTBO TacTPOJICH B TO/I.

3anonHUTh Tabauiy 10 pasHeIMH 3anucsaMu. JlaHHBIE 3amycaTh B MPOIEAYPE
FormCreate eauHoXx1b1. OTOOpPA3UTh UCXOIHYIO TAOIUILY U TAOIHUIy MEePEUNCICHUM
POK-TPYIII, COCTOSIIIMX U3 OoJiee, 4eM 4 yeoBeKa.

Bapuanr 28. Coszmate 3amuch «Poccwiickue 1mapw», COCTOSIIYI U3
CIEAYIOIINX MOJICH:

1 — Homep no nopsiaky.

2 — ms tapsi.

3 —T'ox poxxnenws.

4 —T'ox BXOXKIEHUS Ha TIPECTO.

5 — [IpoaomKUTENHLHOCTD MPABIICHUS.

6 — KonruecTBo oiepaHHBIX 1T0OE]T B BOWHAX.

3anonuuTh Tabuiyy 10 pa3HbpiMU 3anucsMu. JlaHHbBIE 3amucaTh B MPOLEIype
FormCreate enunoxasl. OTOOpa3uTh UCXOJHYIO TAOIUILy U TAOIUILy TIEPEUUCIICHUN
napei, koropolie mpaBuin Oosbiie 10 neT.

Bapuant 29. Cozmate 3amuck «CMapT(OHB), COCTOSIIYIO U3 CIICTYIOITUX
TIOJICH:

1 — Homep no nopsiaky.

2 — HaumenoBanue cmapTdoHa.

3 — dupma-u3roTOBUTENb.

4 — CTOUMOCTS.

5 — EMKoCTh maMATH.

6 — Cpennsisi IpOOIKUTEIHLHOCTh PA0OTHI OT OJHOU 3apAJIKH AKKYMYJISATOPA.

3anosauTh Tabauiy 10 pasHeiMH 3anucsaMu. JlaHHBIE 3amucaTh B IPOIEAYPE
FormCreate equHOX1161. OTOOpPA3UTh UCXOIHYIO TAOIUILy U TAOIHITy MEePECUNCICHUMA
cmaptdonor Apple IPhone X ¢ m000i eMKOCTBIO TAMSITH.
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9 llabopaTtopHasa paboTta Ne9 — [IBymepHble MacCcuBbI

9.1 llesib ¥ 3a1a4YU paGOTHI

[leap pabOTBl — MPOrpaMMHUPOBAHUE AITOPUTMOB OOPAOOTKH JIBYMEPHBIX
MacCCHBOB.

3agaun pabOTHI:

1. 3yueHue N1ByMEPHBIX MacCCUBOB (MaTpHIL).

2. 3zydenue crnmocoOoB 00pabOTKH MaTPUYHBIX JaHHBIX.

3. OcBoeHue (pOpMaTHOTO BHIBOJIa IBYMEPHBIX MACCUBOB B BHJI€ TAOJIHII.

9.2 IlopAAOK BbINNOJIHEHUA PAOOThI

B xone BbITIONHEHMS 3TOM paOOThI CIEAYET:

1. M3yuuTh onucanue nadopaTopHO paboOThl. B kadecTBe OMOJHUTEIBHOM
JUTEpaTyphl MOKHO UCIIONB30BaTh [1 - 8.

2. OTBETUTHh MUCbMEHHO Ha KOHTPOJIbHBIE BOIIPOCHI.

3. Bolitu B cBOM JMYHBIA KaTajor W HACTPOUTHh WHTETPUPOBAHHYIO CPEIy
Lazarus nns mocnenyromeid paboTel. 3anucarh (aiia KOHQUrypaluu B JIMYHBIA
KaTaJIor.

4. IToBroputs ipuMep u3 1. 9.6.1.

5. BbINOTHUTS MHAUBUYATIbHOE 3aJaHue U3 1. 9.6.2.

6. [IpogemoHcTpUpOBaTh PabOTOCTIOCOOHOCTH TPOrPAMMBI.

7. Odopmutrph oryer 1O aabopaTopHOM padOTE W 3aAUUTUTH €ro Yy
MPEnoIaBaTels.

9.3 OTYEeTHOCTH

Otuer HOIDKEH OBITh BBINOJHEH B COOTBETCTBUH C [9] M COCTOATH U3
CIEAYIOIIUX Pa3IEIOB:
1. Tema u nenb paboTHI.
. UHmuBuayabHOE 3a7jaHuE.
. Cxema anroputMma perieHus 3aauu.
. Texct mporpamMmBbl ¥ BBOJIUMBIE TECTOBBIC MCXOJIHBIC TAHHBIEC.
. OTKOMIUIUPOBAHHBIN TEKCT MPOrPaMMBI (B SJIEKTPOHHOM BHUJIE).
. Pe3ynbTaThl BBIMOJIHEHUS TPOTPAMMBI.
. OTBETHI HA KOHTPOJILHBIE BOMPOCHI.
. BBIBOJBI.
[Tpu 3amuTe oTyeTa Mo paboTe CTYAEHT JOJKEH:
- YMETh OTBEYATh Ha KOHTPOJIHHBIE BOIIPOCHI;
- 000CHOBaTh CTPYKTYpy BBIOPDAHHOTO QJIrOpUTMa W TIOKa3aTh €ro
PaboTOCTIOCOOHOCTS;
- YMETh MOSICHATH PaboTy MPOTPAMMBEI;
- MPOIECMOHCTPUPOBATHh HABBIKK PaOOTHI B cpezie Lazarus.

O NO O bW

107



9.4 KoHTpOJIbHBIE BOIIPOCHI

1. ITosicHUTE NOHATHS IBYMEPHOT'O MacCUBa, MaTPUILIBIL.

2. Yto 0003HaYaI0T UHIEKCHI MATPHUIIHI?

3. CKOJIBKO 3JIEMEHTOB B MaTpHIlE U3 7 CTPOK U 9 cTOI0110B?

4. JlaiiTe NOHATHE KBapaTHOW MAaTPULbl, TUAaroHajJel KBaJpaTHON MaTpHULIbI.
5. [IpuBenuTe npuMep onvcaHus AByMEPHBIX MAacCUBOB Ha si3bike [lackais.

6. IlosicHuTe NOPSAIOK HCHOJIB30BAHUS BIIOKEHHBIX IIMKIOB TMPHU BBOJIE

QJICMCHTOB AIBYMCPHOT'O MaCCHBa

9.5 TeopeaneCKHe CBE€ACHHUA O ABYMEPHbBIX MACCUBAX

JIByMepHBII MacCUB — 3TO HWHJIECKCUPOBAHHAsI C HWCIOJIB30BAHUEM JBYX
WHJIEKCOB COBOKYITHOCTH OJTHOTHITHBIX AJIEMEHTOB, UMeEroIasi ooiiee ums. Kaxapii
AJIEMEHT JIBYMEPHOTO MaCcCUBa OJHO3HAYHO OMPEACIISIETCS UMEHEM MAacCUBa U IBYMSI
MHJIEKcaMHi (HOMEpaMHU ATOTO 3JIeMeHTa MaccuBa). s oOpalieHust K OTIeIbHOMY
AJIEMEHTY JBYMEPHOTO MAaCCHBA YKa3bIBAaETCA HMsI ATOIO0 MacCUBa U HMHICKCHI
AJIEMEHTA, 3aKJIFOUCHHBIE B KBa/IpaTHbIE CKOOKH, HAIIPUMED:

arrm[5,1], mm[i,k].

B maremaTunke aHanoroM JByMEPHOIO MacCHBa SIBJISIETCS MaTpHIlA, COCTOSIIIAs
U3 2JIEMEHTOB, PACIOJIOKEHHBIX MO CTPOKaMm U ctosiduam. [lepBbiii HHIEKC IeMeHTa
0003HaYaeT HOMEpP CTPOKH, B KOTOPOM HAXOJUTCS PJIEMEHT MAacCHBa, BTOPOM MHJIEKC
— HOMeEp CTOJIONA, B KOTOPOM HAXOJUTCS AJIEMEHT MacCHUBa.

Nunekcpl daie BCEro WMEIOT IEJOYUCICHHBIM THUI M MOTYT OBITh
BBIPQXEHUSIMU 1I€JI0r0 Tuma. J[ByMepHble MacCHBBI MOTYT OBITh CTAaTHYECKUE U
nuHaMu4deckue. JJisi cTaTH4ecKoro MaccuBa TPaHMIlbl MHIIEKCOB M, COOTBETCTBEHHO,
pa3sMepbl MaccuBa 3aJal0Tcsi MpU OOBSIBICHUU (OMUCAHWUU) MACCHUBA, T.€. OHHU
M3BECTHBI €I11e JO KOMIUJISIUY POrpaMMBI.

dopmat onucaHus TUMA CTATUYECKOIO0 MacCUBa:

array /mun unoexcos] of <mun snemenmoes>

[Tpumeps! 00bsBIICHMI (OMTUCAHUI) IBYMEPHBIX MaCCHUBOB:

var

ab : array [10..100, 1..100] of integer;

v :array [1..20, 1..10] of real;

3nech ab U V ABISIOTCS JABYMEPHBIMH MaccuBamMu. KakIplii M3 3JIEMEHTOB
MaccuBa ab — 1iesoe yucio tuma integer, MaccuBa V — BEINECTBCHHOE YHCJIO THIIA
real. Maccus ab cocrout u3 9100 snementoB (13 91 ctpoku mo 100 seMeHTOB B
KKJIOW, TPU ITOM HIDKHSIS TpaHUIla WHJAEKca CTpoku — 10, BepxHss TpaHHUIa
uHaekca ctpoku — 100, HYOKHSS TpaHUIlA WHJEKca cToyiOna — 1 BepxHss rpaHulia
ungekca cronodma — 100). Maccus v coctout u3 200 smemenToB (13 20 ctpok mo 10
AJIEMEHTOB B KaXKI0M).

[IpuMep BIOKEHHOTO IUKJIA JJIsI CYMMHPOBAHUS AJIEMEHTOB KaXXJIOW CTPOKHU
JBYMEpPHOT'O MaccuBa V ¢ pa3MEIIEHUEM IIOJYYEHHBIX CyMM B Te€X JJIEMEHTax
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OJJHOMEPHOIO MacCcCHMBa Z, HHACKCBHI KOTOPBIX COBIAJAKOT C HOMEpaMH CTPOK
JABYMEPHOI'O MacCHBa V.
fori:=1to20do
begin
z[i] :=0;
fork :=1to10do
zZ[1] := z[i]+ V[i, k]
end;
HpI/I BBOJ€ U BBIBOJC 3HAYCHUU ABYMCPHOI'O MacCcCHBa MOKHO YKa3bIBAaTb
TOJIBKO 9JICMCHT MaCCHBa C MHACKCAMM, HAIIPUMCP:
readin(z[1, 10], z[i, i + k], v[k, i +1]);
writeln(z[ 10, 1], z[i, i +1], v[i, k]);

9.6 [IpaKkTH4yeckue 3aJaHus

9.6.1 lNpumep ana NOBTOPEHMUA

3amanue. Co3aTh ABYXMEPHBIM MaccuB (MaTpuily) pasmepoM 4x4 snemMeHTa,
3aMOJTHUTh €r0 W BBEIYUCIHTHh PA3HHUIy MEXKIy CYMMaMH TJIaBHOH M MOOOYHOMN
TMaroOHaJICH.

Pazpaboraem wuHtepdeiic mnporpammbl. s 0TOOpakeHHS JIBYMEPHBIX
MAacCHUBOB (MaTpHI]) MOXKHO TaKXe MCIIOIb30BaTh KommoHeHT tStringGrid
(CtpokoBas TabUIIA). Bremnuii BU/]I dbopmbl MIPEJCTABIICH Ha
puc. 9.1.

i Form1 EI@E|

Puc. 9.1 - UHTepdenc nporpammbl

Ha ¢dopme pasmectuMm paBe «METKH» (COOTBETCTBYIOIIMM OOpa3oM HX
nepeHMeHyeM), <<Ta6J'II/ILIy>>, «KHOIIKY» W «II0JIC BBOJd AAHHBLIX)», B KOTOPOC 6y21€M
BBIBOJMTH pe3yibTaT. HacTpoum Tabnuiy:

RowCount = 4;

ColCount = 4;
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FixedRows = 0;

FixedCols = 0;

Options.goEditing = true.

[Tepenmenyem kHOMKy Ha paccumrtarh (Caption) u ymanum nHagnuch Editl
kommonenta Editl (cBoiictBo Text). B pesynbrare nmomyunm dpopmy (puc. 9.2).

Puc. 9.2 — HactpoKa KOMNOHEHTOB UHTepdelica
PazpaboTaeM CTpPYKTypy MaHHBIX JJIsi XpaHEHHUS JABYMEPHOTO MacCHBa —

nepeMeHHyro omnuineM 3a ¢opmoiri (Forml) B riobampHOM pasjienie OMMCaHUsS
nepeMeHHbIX (hopMbr var (puc. 9.3).

rar
Forml: TForml:
mas : array [1l..4;1..4] of real:;
in

Puc. 9.3 — OnucaHune maccumBa

Jig co3naHusl IBYMEPHOTO MaccHBa HEOOXOIMMO yKa3aTh JHMAra3oHbl €ro
MHJCKCOB B KBaJpPaHTHBIX CKOOKax uepe3 3amsaryro. IlepemeHHas nisi XpaHEHUs
JaHHBIX (JIBYMEPHOTO MacCHBa BEIIECTBEHHBIX 4YHCelN) ompeaeneHa. Hamuiem
MpOLIEypY, CUHUTAIOLIYI0 pa3HUIy MEXAy CyMMaMu T[JaBHOM © MOOOYHOH
nuaronanerd. Co3maaum oopadboTunk Ha kKHONIKY PaccumTars (puc. 9.4).

{ TForml }
35
procedure TForml.ButtoniClick(Sender: ToObject):
var

i,j : integer:
. 81,32,FR : real:
40§ 'begin

for i:=1 to 4 do
for j:=1 to 4 do

mas[i,j] := StrToFloat (StringGridl.Cells[i-1,3-1]):
- 51 := 0;
45 for i:=1 to 4 do
31 := 51 + mas[i,1]:
g2 = 0;
for i:=1 to 4 do
5 832 = 32 + mas[i,5-1]:
50 R := 31-32;

Editl.Text:= FloatTo3tr (R):

end;

Puc. 9.4 - O6paboTumk KHOMNKKM PaccuntaTtb
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Jlns pacdeTa pe3ysibTaTa BBEJEM BCIIOMOTaTEIbHbBIE TIEPEMEHHBIC:

I, ] — MHACKCHI MacCUBOB (IIEJIOr0 THIIA);

S1 — cymma ri1aBHOM AMAroHalu;

S2 — cymma 1mo6oYHOM TUaroHaiu,

R — pa3HOCTH CyMM TIJIaBHOM M MOOOYHOM THMAroHaIH.

[lepBblii TBOMHON BIIOKEHHBIM ITMKJI TEPEHOCHUT JaHHBIE U3 TaOJUIBI B
MaccuB Mas./lamee uMAyT ABa LMKIA: MOACYET CyMM TiaBHOM S1 u moGouHoil S2
nuaronaneil. [lepemenHnoil R nmpucBanBaemM pa3HOCTb CyMM JUAroHajieid U BBIBOJUM
ee B noJie manubix Editl.

CoxpaHsieM TpOEKT M 3amyckaeM €ero Ha BblnosHeHHe. [Ipumep paboThI
pOrpaMMBbI MpecTaBiieH Ha puc. 9.5.

MaTpHUa MCxOAHEA

L s )]
N s R LN R = )
L L T R
I = U A =]

PacynTaTE

PazHHLE MEsAY CYMHaMH FNSEHON AHArOHANK H NoG0UHOR AHAroHanK

-5

Puc. 9.5 — Pe3ynbTaT BbINOAHEHUA MNPOrPamMmMbl
9.6.2 BapuaHTbl MHANBUAYANbHbIX 3a43aHUM

Bapuant Nel. Co3paTh JByXMEpHBIH MacCUB (MaTpuily) pasMepoM 5Sx5
AJIEMEHTOB, 3allOJIHUTh €r0 MPOU3BOJIBHBIMH 3HAYEHUSMH M BBIYHCIUTH CYMMY
AJIEMEHTOB B KaX0W CTPOKE.

Bapuant No2. CozpmaTe JBYXMEpHBI MacCHUB (MAaTpHIly) pasMepoM 5Sx5
AJIEMEHTOB, 3aIlOJIHATHh €T0 IMPOW3BOJBHBIMH 3HAYEHUSIMH W HAWUTH HAWMEHBITUH
AJIEMEHT.

Bapuant Ne3. CozpmaTe JByXMEpHBI MacCHMB (MaTpuily) pa3sMepoM 5Sx5
AJIEMEHTOB, 3aIlOJIHATHh €0 IMPOW3BOJBHBIMH 3HAYCHUSIMH W HAWUTH HaUMEHBITUI
AJIEMEHT, a TaK)K€ HOMEP CTPOKH, B KOTOPOW OH HAXOIHUTCS.

Bapuant Ned. Co3paTh JByXMEpHBIH MacCUB (MaTpuily) pasMepoM 5Sx5

9JICMCHTOB, 3aIllOJIHUTh C€I'0 IIPOM3BOJBbHBIMH 3HAYCHUAMU H HaWUTU CYMMY BCCX
OJICMCHTOB.
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Bapuant No5. Co3path aByXMepHBIE MaccUB (MaTpuily) pasmMepoMm 5x5
AJIEMEHTOB, 3aMOJIHUTH €0 MPOU3BOJIBHBIMU 3HAYEHUSIMH U TOJACUYATATH KOJTHIECTBO
MTOJIOKUTENHHBIX JIEMEHTOB B KOXKJIOH CTPOKE.

Bapuant Ne6. CozmaTe AByXMEpHBIE MacCuUB (MaTpuily) pasmepoM 5x5
AJIEMEHTOB, 3alOJHHUTH €T0 MPOU3BOJILHBIMH 3HAYCHUSIMU M HAWTH HOMEp CTOJIOIA
MacCHBa, B KOTOPOM HaXOJWUTCS HaAWOONIbIIee KOJWYECTBO OTPHUIATEIBHBIX
AJIEMEHTOB.

Bapuant No7/. Co3path JByXMEpHBI MaccuUB (MAaTpuily) pa3sMepoM 5x5
AJIEMEHTOB, 3aIOJHHUTH €r0 MPOU3BOJIHHBIMU 3HAYCHHUSMHU U YIOPSIOYUTH KaxIbIi
CTONOEI] MaTPHUIIBI IO BO3PACTAHUIO.

Bapuant Ne8. CoznmaTe JBYXMEpHBI MacCUB (MAaTpuily) pasmMepoM 5x5
AJIEMEHTOB, 3alOJHUTH €T0 MPOW3BOJLHBIMH 3HAYCHUSMH M HAWTH HAWOOJIbIIEE
HEYETHOE YMCIIO B MaTpHIIE.

Bapuaat Ne9. Coszmate AByXMEpHBIE MacCuB (MaTpuily) pasmepoM 5x5
AJIEMEHTOB, 3alOJHUThH €ro MPOU3BOJILHBIMUA 3HAYCHHUSIMU U BBIUHUCIUTH KOJIHMYECTBO
MIOJIOKUTEIIbHBIX 3JIEMEHTOB B KaXKJIOM CTOJIOIIE MaTpHIIE.

Bapuaat Nel0. CozmaTe NIBYXMEpHBIH MaccWB (MaTpHIly) pa3MepoM 5x5
AJIEMEHTOB, 3alOJHUThH €ro MPOU3BOJILHBIMUA 3HAYCHHUSIMU U BBIUHUCIUTH KOJIHMYECTBO
OTPHUIIATEIBHBIX AIEMEHTOB B KaXkJI0W CTPOKE MATPHUIIBI.

Bapuant Nell. CozpmaTe IBYXMEpHBIH MaccwB (MaTpHIly) pa3MepoM 5x5
AJIEMEHTOB, 3alOJHUThH €r0 MPOU3BOJIHHBIMHA 3HAYCHHUSIMHU M BBIUACIUTH KOJTHYECTBO
YETHBIX DJICMEHTOB B KaXKJIOM CTOJIOIE MATPHIIBI.

Bapuant Nel2. CozpmaTe JIBYXMEpHBIH MaccwB (MaTpHIly) pa3MepoM 5x5
AJIEMEHTOB, 3alOJHUThH €r0 MPOU3BOIHHBIMHA 3HAYCHHUSIMHU M BBIUACIUTH KOJTHYECTBO
YETHBIX OTPHUIATEIBHBIX DJICMEHTOB B MATPHIIC.

Bapuant Nel3. CozmaTe IBYXMEpHBIH MaccWB (MaTpHIly) pa3MepoM 5x5
AJIEMEHTOB, 3aIOJIHUTh €r0 MPOU3BOJBHBIMU 3HAYEHUSMHU U HAWUTH HOMEP CTPOKH,
CTOJIONA /1 HauOOJIBIIIErO AJIEMEHTa MacCHUBA.

Bapuant Nel4. Co3gath nBYyXMEpHbIH MaccuB (MaTpuily) pa3MepoM 5Sx5
AJIEMEHTOB, 3aIlOJIHUTH €r0 MPOU3BOJBHBIMU 3HAYCHUSIMH W HAWTH HOMEP CTPOKH,
CTOJIOMA I HANMEHBIIIETO PJIEMEHTa MaCCHBA.

Bapuant Nel5. Co3gaTh nByXMEpHbIH MaccuB (MaTpuily) pa3MepoM 5Sx5
AJIEMEHTOB, 3alOJIHUTh €r0 IMPOW3BOJILHBIMH 3HAUCHUSMU W CyMMY JJICMCHTOB B
Ka)KJIOM CTOJIOIIE.
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Bapuant Nel6. Co3gate nByXMEpHBIM MaccuB (MaTpuily) pasmepoM 5x5
AJIEMEHTOB, 3alOJIHUTh €r0 TPOW3BOJILHBIMHA 3HAYCHHSIMH U  IPOU3BEICHUE
AJIEMEHTOB B KaXKJI0M CTOJIOLIE.

Bapuant Nel7. Co3gaTh nBYyXMEpHBIH MaccuB (MaTpuily) pa3MepoM 5x5
AJIEMEHTOB, 3allOJHUTh €r0 TMPOW3BOJBHBIMH 3HAYCHUSIMH W IPOU3BEIICHUE
AJIEMEHTOB B KaXJIOH CTPOKE.

Bapuant Nel8. CozpmaTh IByXMepHBIH MaccuB (MaTpHIly) pa3MepoM 5x5
AJIEMEHTOB, 3aMOJHUTHh €r0 MPOU3BOJIbHBIMU 3HAYEHUSIMU U HAUTH MPOU3BEIACHUE
AJIEMEHTOB B IJIaBHOM JHaroHaH.

Bapuant Nel9. Cozpmate nByXMepHbI MaccuB (MaTpHIly) pa3MepoM 5x5
AJIEMEHTOB, 3alOJIHUTh €ro IMPOU3BOJIbHBIMU 3HAYCHHUSIMA W TIPOU3BEACHUE B
MOOOYHOMN TUaroHau.

Bapuaat Ne20. CozmaTe IBYXMEpHBIH MaccWB (MaTpHIly) pa3MepoM 5x5
AJIEMEHTOB, 3aIMOJIHUTh €r0 MPOU3BOJIBLHBIMHU 3HAYCHUSAMH U HAaWTH HOMEP CTOJIOIA, B
KOTOPOM HaXOJUTCSl HAUMEHBIIIEE KOTMYECTBO MOJIOKUTEIBHBIX JIEMEHTOB.

Bapuant Ne2l. CozmaTh IBYXMEpHBIH MaccWB (MaTpHIly) pa3MepoM 5x5
AJIEMEHTOB, 3aIOJHUTH €r0 MPOU3BOJILHBIMUA 3HAYCHHUSIMU U HAUTH HOMEP CTPOKH, B
KOTOPOI HAXOJUTCSI HAUMEHBIIIEE KOJTMUYECTBO MOJIOKHUTEIBHBIX JIEMEHTOB.

Bapuant No22. CoznmaTe IBYXMEpHBIH MaccWB (MaTpHIly) pa3MepoM 5x5
AJIEMEHTOB, 3aIOJHUTH €r0 MPOU3BOJBHBIMUA 3HAYCHUSIMU U HAUTH HOMEP CTPOKH, B
KOTOPOH HAXOJIUTCS HAaUOOJIbIIIEe KOJMYECTBO YCTHBIX DJIEMECHTOB.

Bapuant Ne23. CozmaTe IBYXMEpHBIH MacCWB (MaTpHIly) pa3MepoM 5x5
AJIEMEHTOB, 3aIOJIHUTh €r0 MPOU3BOJBHBIMU 3HAYEHUSMHU U HAWUTHU HOMEP CTPOKH,
CTOJIOIA C HAMMEHBIITUM YETHBIM YHCIIOM.

Bapuant Ne24. Co3math IBYXMEpHBI MacCuMB (MaTpHily) pa3sMepoM 5x5
AJIEMEHTOB, 3alOJHUTh €ro IMPOU3BOJBHBIMM 3HAYEHUSIMU U HalTH Hauboblee
YuUCJ0, KpaTHOE 3.

Bapuant No25. CoznmaTh IBYXMEpHBIA MaccWB (MaTpHIly) pa3MepoM 5x5
AJIEMEHTOB, 3allOJHUTH €r0 IMPOU3BOJIBHBIMH 3HAYECHUSIMH W HAWTH HaWMEHBIIEEe
YHUCJIIO0, KpaTHoOE 3.

Bapuant No26. CoznmaTe IBYXMEpHBIH MaccwB (MaTpHIly) pa3MepoM 5x5

OJICMCHTOB, 3aIlOJHUTb €ro IIPOU3BOJbHBIMHW 3HAUCHHAMHU H HalTH KOJIMYECTOB
HYJICBBIX 3JICMCHTOB.
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Bapuant No27. Co3gaTh HBYXMEpHBIM MaccuB (MaTpuily) pasmepoM 5x5
AJIEMEHTOB, 3alOJHUTh €r0 MPOU3BOJBHBIMH 3HAYCHUSIMH W HAWUTH HAWMEHBIIIEE
YHCIIO0, KPaTHOE 2.

Bapuant Ne28. CozmaTe IBYXMEpHBIH MaccWB (MaTpHIly) pa3MepoM 5x5
AJIEMEHTOB, 3alOJHUTh €r0 MPOU3BOJHHBIMU 3HAYCHUSIMH M HAUTH HauMOOJbIIEe
YHUCII0, KpaTHOE 2.

Bapuant No29. CozpmaTh IByXMEpHBIH MaccuB (MaTpHIly) pa3MepoM 5x5

QJICMCHTOB, 3aIIOJIHUTH €T0 IMPONU3BOJIbHBIMU 3HAYCHUAMHU U IMOACHHUTATL KOJIMICCTBO
IMPOCTBIX YUCCII.
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