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IHosicHuuTeaLHAS 3aNIHCKA

Meronudeckiue yKa3aHHs [0 BBIMIOJHEHUIO TPAKTHYECKUX padoT 1o ydeOHOU
mucuurinae  OI1.04 OcHOBBI  aNrOpUTMHU3AIMKM M MPOrPaMMHPOBAaHMs pa3paOdOTaHbl B
COOTBETCTBUU ¢ pabouell mporpamMmoli ydeOHOW JUCHUIUIMHBI W TpeIHA3HAYCHBI IS
npuoOpeTeHUs] HEOOXOUMBIX MPAKTUYECKUX HABBIKOB U 3aKPEIUICHUS TEOPETHUECKUX 3HAHUH,
MOJYYEHHBIX OOYYAIOMIMMHKCS TPH HW3YYCHUH YYEOHON JTUCHUIUIMHBI, O0O0O0OImeHus u
CHUCTEMaTU3alluu 3HaHUN NIepeJ SK3aMEHOM.

OcBoeHne conepkaHusi y4eOHOW JaUCHUIIIMHBI «OCHOBBI  aNTOPUTMH3AINH U
POrpPaMMHUPOBAHUS» BO BPEMs BBINOJHEHHS MPAKTHUECKUX paboT oOecreunBaeT TOCTHXKEHUE
00y4aroUMUCs CIEAYIOINX Pe3yIbTATOB:

Kogllg K, Ymenus 3nanus

OK1 PaspabatbiBaTe  anroputMbsl s | [loHsTHE anropuTMH3aLUK, CBOWCTBA aIrOPUTMOB,

OK 2 KOHKPETHBIX 3a/1a4. ofIe TMPUHIMITEI TOCTPOCHUS  AITOPUTMOB,

OK 4 Hcnonp3oBaTh ~ MpOrpaMMbl IS | OCHOBHBIC aITOPUTMUYECKHE KOHCTPYKIIMH.

OK 5 rpaduuecKoro 0TOOpaXeHUs! | DBOJIOIMIO  SI3BIKOB  MPOrPaMMHPOBAHHS,

OK 9 ANTOPUTMOB. KJIacCU(UKAIHIO, MIOHSTHE CUCTEMBI

OK 10 Omnpenensate  CIOXHOCTb  pabOTHI | MPOrpaMMHUPOBAHHS.

K 1.1- aJrOPUTMOB. OcHOBHBIE 3JIEMEHTHI SI3BIKa, CTPYKTYpPY

K 1.5 PaboTath B Cpezie | mporpaMMBl, OTepaTopbl u OTIepaLuH,

IIK2.4,2.5 | nporpaMMHpOBaHHSI. VIOPaBISIIONIAE CTPYKTYPBI, CTPYKTYPHl JaHHBIX,
Peanu3oBeiBath IIOCTPOEHHBIE | (DaliyIbl, KITACCHI TAMSTH.
aNropuTMBl B BHAE HporpamMm Ha | [Toamporpammei, COCTaBJICHHE Ooubnmorex
KOHKPETHOM A3bIKE | TOAMPOTPaMM
pOrpaMMHUPOBAHHS. OO0BEKTHO-OPUEHTUPOBAHHYIO MOJIEeNb
OdopmiaTe  KOA  IporpaMMbl B | MPOrpaMMHPOBAHUS, OCHOBHEIC MPUHLMIIBL
COOTBETCTBHUU co CTaHJapTOM | 00BEKTHO-OPHEHTUPOBAHHOTO MPOrPaMMHPOBAHHS
KOJINPOBAHHS. Ha TIpUMEpe aJrOPUTMUYECKOTO SI3BIKA: TOHSITHE
BbInonHATS NPOBEPKY, OTIAAKY KOJA | KIIACCOB W OOBEKTOB, HMX CBOWCTB W METOJIOB,
POTPaMMBI. MHKAICYJISIHS U ToNMMMOp(hu3Ma, HaCIeA0BaHUS U

nepeorpeeneHus

B coorBerctBMM ¢ paboueld mporpammoil yueOHOW ~AMCHMIIIUHBI  «OCHOBBI
AITOPUTMHU3AIMK U TPOTPAMMHUPOBAHUS» TPAKTUYECKHEe PAaOOThI CTPYNIUPOBAHBI B KOHIIE
yeTBepToro  cemectpa.  llemecooOpa3HOCT,  JaHHOM  TPYHNIHUPOBKH o0ycroBieHa
HEO0OXOIMMOCTHIO 0000IIEHHS M CUCTEMAaTH3alluK 3HAHUH TIEpe]T SK3aMEHOM.

PaGouass mporpamma  yueOHOW  JUCHUIUIMHBI  TNpeaycMaTpUBaeT
MPAKTHYECKUX padoT B 00beMe 84 4acos.

IHopsok BbINOJHEHUS IPAKTHYECKOI padoThl

e 3amucarh Ha3BaHHUE PabOTHI, €€ IENb B TETPAIb;

®  BBINIOJHUTH OCHOBHBIE 33JJaHUS B COOTBETCTBUHU C XOJ0M PabOTHI;

®  BBINOJHUTH UHAUBUIYAJIbHBIC 33/IaHUS.

PeKOMeHlIaIH/II/l mo OfbopMJ'[eHI/llO l'[paKTH‘leCKOﬁ paﬁOTBI
3amaHus  BBIONHSIOTCS — OOydalmmMmHcs 1o  maram. Heobxoaumo
MPUIEPKUBATHCS TTOPSAIKA JSHCTBHIA, OMMCAHHOTO B MPAKTUYECKON paboTe

Pe3ynbrarhl BBITIOJIHEHHS TTPAKTUUYECKHUX 3aJaHUN HEOOXOIMMO COXPaHSTh B CBOCH
nanke Ha kommnbioTepe win USB — nakonurene.

B cnyuyae mpomycka 3aHATHI OOYYarOIIMIICS OCBaMBAeT MaTepuajl CaMOCTOSTEIHHO B
CBOOOIHOE OT 3aHATUH BpeMs U CAAET MPAKTHUECKYIO Pa0OTy C MOSICHEHHUSIMH O BBIITOJTHEHHUU.

Kputepun oneHKH NpaKTH4YeCKOi patoThl

® HaJM4He IeNU BHITIONHAEMOUW PadOTHI, BHIIOJHEHHE 00JIee TOJIOBHHBI OCHOBHBIX

3a/1aHui (yIOBJIETBOPUTEIHHO);

IPOBEJICHUE

CTpOro




HaJU4HMe 1M BBITIOJHIEMOM PaOOThI, BBIMOJHEHHWE BCEX OCHOBHBIX M Oolee
MOJIOBUHBI JJOTIOJHUTENBHBIX 33/IaHUN (XOPOILIO);

HaJu4ue 1M  BBIIOJHIEMOM palbOThl, BBIMOJHEHUE BCEX OCHOBHBIX |
WHJIMBUIYQJIbHBIX 3a/IaHUM (OTJIIMYHO).
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[pakTnyeckas padora Ne 1 «3HaKOMCTBO €O cpeoi MPOrPaMMHPOBAHUSD)

Heas padoTsi: M3y4nuTh cpeny ObICTpoii paspaboTku mpuioxenuit Visual Studio. Hayuntecs
pa3MeriaTh ¥ HaCTparBaTh BHELIHUIT BUJI JICMEHTOB YIIpaBlieHUs1 Ha opme.

HMurerpupoBanHasn cpeaa paspadoruuxa Visual Studio

Cpena Visual Studio Bu3yanpHO peann3yercs B BHIE OJHOTO OKHA C HECKOIBKHMH TaHEISIMU
UHCTPYMeHTOB. Konn4ecTBo, pactosioxeHue, pa3mep U BUJI TIAHENIeH MOXKET MEHSATBCS IPOrPaMMHUCTOM
WK caMoii cpenoll pa3paboTKU B 3aBUCHUMOCTH OT TEKYILEro pekuMma paboThl CPEIbl HIIH MOKETaHUI
IpOrpaMMHCTA, YTO 3HAYUTEIIFHO MOBHIIIAET TPOU3BOIUTEIEHOCTD PAOOTHI.

IMpu 3amycke Visual Studio mosBisieTcs HadanbHas CTPaHHIA CO CIH-CKOM IOCITEIHUX
NPOEKTOB, a Takke komanaamu Coznate npoekT U OT-KpbiTh mpoekT. Haxmure cebuiky Co3nath
NpOeKT Wik BbiOepuTe B MeHIO Daiin komanay Co3narh MPOEKT, HAa HKpaHE MOSBUTCS IUATOT IS
CO3/1aHHsl HOBOTO MpoeKTa (puc. 1.1).

Cozaate npoekT |M

Ycranoenenubie wabnotbi 5
Tun: Visual &

- Mpunoxerne Windows Forms Visual C2
Visual C&

WaGnons 8 Mutephere

l'lpoex-r, ANA CO3A3HWA NPWICHKEHWUA C

) MONb30BATENBCKIM MHTEPGERCOM
Mpunoxerne WPF Visual C& Windows Forms

&%" ""%

W KorconeHoe npunoxenne  Visual G2

| "
Q

~cht| Bubnuorera knaccoe Visual C&
= g
| C“‘ Mpunoxerune obospesatens.., Visual G
cit| Mycroii npoext Visual C=
¢ | Windows Forms 2.0 Visual C&
W WindowsFormsApplicationl

Lok ] omen |

Puc. 1.1. lnanor coznanus HOBOI'O MPOEKTa

CrneBa B crucke HIa0JIOHOB MPUBEAEHBI S3bIKM HMPOrPaMMHUPOBAHUS, KOTOPHIE MMOANCPKUBACT
nmanHas Bepcusi Visual Studio: ybemutech, uro Tam BeigeneH paszgen Visual C#. B cpengnelr wactu
NPUBEICHBI TUIBI MPOEKTOB, KOTOPhIE MOXXKHO CO34aTh. B Hammx JiabopaTOpHBIX paboTax OydayT
WCIIOJIb30BaThCS JIBA THUIIA IIPOEKTOB:

1. IIpunoxenne Windows Forms — naHHBIA THI MPOEKTa MO3BOJISIET CO3/1aTh IOJHOLIEHHOE
NPWIOKEHHE C OKHAMU M 3JIEMEHTaMH yIpaBlieHHs (KHONKaMHM, MOJISIMH BBOJA W mp.) Takoi BHI
NPUIOKEHUS HanboJiee MPUBBIYECH OOJBIIMHCTBY MOJIb30BATEIICH.

2. KoHconbHOE MPHUIIOKEHHUE — B 3TOM THUIIE MPOEKTa OKHO NPEJICTABISIET COOOH TEKCTOBYIO
KOHCOJIb, B KOTOPYIO NPHJIOXEHHWE MOXKET BBIBOJUTH TEKCThl WJIM OXHIATh BBoJa HH(GOpMaLUU
nosip3oBaTensd. KoHCONbHbIE MPHU-TOXKEHHUSI YacTO HCIONIB3YIOTCSA JJIS BBIYMCIWTENBHBIX 3afad, st
KOTOPBIX He TpeOyeTCsl CI0KHBIN UM KPACHBBIH MOJIh30BATENLCKUI HHTEpdETC.

Bribepure B criucke tun npoekra «Ilpunoxenne Windows Formsy, B mone «ums» BHH3Y OKHA
BBEAMTE XejlaeMoe MMA mpoekrta (Hampumep, MyFirstApp) u naxmure kHonky OK. Yepes HeckosbKo
cexyun Visual Studio cosmact mpoekr m Bbl cMoOKeTe yBHIETh Ha DKpaHE KapTHHKY, MOZOOHYIO
MIpeJICTaBIeHHOM Ha puc. 1.2.
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Puc. 1.2. I'naBHoe okHo Visual Studio

B rmaBHom okue Visual Studio mpucyTCTByeT HECKOIBKO OCHOBHBIX 3JIEMEHTOB, KOTOpBIC
OynyT momorath HaMm B pabore. IIpexne Bcero, aTo popma

(1) — Oyaymiee OKHO HAIIEro MPWIOKCHUS, Ha KOTOPOM OyayT pa3MEIaThCsl SIICMEHTHI
YIIpaBJICHUA. HpI/I BBITIOJIHCHHUU IIPOrpaMMbl IMOMCHICHHBIC 3JICMCH-TBHI YIIPABJICHUSA 6yILyT UMETH TOT
K€ BUJI, YTO U HA JTaIle MPOCKTUPOBAHMS.

Bropoii mo BaKHOCTH 00BEKT — 3TO OKHO CBOMCTB (2), B KOTOPOM TPHUBENICHBI BCE OCHOBHBIC
CBOMCTBA BBIICJICHHOTO DJJIEMEHTA yhpaBieHHs wid oOkHa. C  [OMOIIBIO  KHONKEE MOXHO
IPOCMATPUBATL CBOMCTBA dJIEMEHTA YIIPABJIECHHS, & KHOIKA ¥ MEPEKII0YAeT OKHO B PEKHMM IIPOCMOTpA
coObrTrid. UToOBI ObITO yoOHEe HCKAaTh HYXKHBIE CBOHCTBA, MOKHO OTCOPTHPOBAThH HX IO aln(aBUTY C

MOMOIIBI0 KHOIIKH 24 Ecim s1oro okna na 9KpaHe HET, €ro MOXXHO aKTHBHPOBaTh B MEHIO Bum —
OKHO CBOWCTB (MHOT/a 3TOT ITyHKT BIOKEH B MOJANYHKT [Ipyrue oxHa).

CaMu 3J€MEHTHI YIpaBieHHs MOXHO OpaTh Ha MaHeJW 3jeMeHTOB (3). Bce amemeHTHI
yIpaBlieHHs pa30UTHl Ha JIOTHYECKHE TPYIIIIBI, YTO O0JIEryaeT MOUCK HYKHBIX 3JIeMEeHTOB. Eciu maHenu
HET Ha 9KpaHe, ee Hy)KHO aKTUBHPOBATh KoMaHaoi Bux — IlaHens 31eMeHTOB.

Hakowneri, o6o3peBaTesib pemeHuii (4) CoOACpKUT CIUCOK BCex (ailyioB, BXOJSAIIMX B MPOCKT,
BKIIIOUasi J0OaBliCHHbIE HM300pakeHWS W CIy)XeOHble (aitnbl. AKTHBHpYyeTcs KomaHiol Bupg —
O0603peBateinb peleHuH.

VYka3zaHHbIE ITaHEJW MOTYT yXe€ NMPHCYTCTBOBATh HAa 3KPaHE, HO OBITh CKPBITHIMH 3a IPYTHMHU
MaHEeJSIMH WJIK CBEPHYTHI K OOKOBOW CTOPOHE OKHA.

B »TOM ciyyae nOCTaTOYHO LIETKHYTH HA COOTBETCTBYIOLIEM SIPJIBIYKE, YTO-ObI BBIBECTH
NaHeJb Ha MEPEeIHUH IJIaH.

OKHO TeKcTa MPOTPaMMBl MPEIHAZHAUCHO JUIS HPOCMOTpPA, HAMUCAHUS W PENaKTUPOBAHUS
TeKCTa mporpaMmbl. [lepekmodarscss Mexay (OpMOH W TEKCTOM HPOTrpaMMbl MOXKHO C TOMOUIBIO
komann Bun — Kon um Bung — Koucerpykrop. Ilpu nepBoHauanbHOR 3arpy3ke B OKHE TEKCTa
NPOTPaMMBbl HAaXOJIUTCS TEKCT, COJACPX AIIUi MHUHUMAJbHBI Ha0Op OMNepaTopoB Ui HOPMAIBLHOTO
¢byHKIMOHUpOBaHus mycToii ¢Gopmbl B KauectBe Windows-okHa. I[lpu moMenieHuH >ieMeHTa
yhopaBlieHHsT B OKHO (OpMBI, TEKCT MpPOTpaMMbl aBTOMATHYECKH JOMNOJNHSAETCS  ONHCAaHHUEM
HEOOXOIUMBIX ISl €ro padoThl OMOIIMOTEK CTaHJAPTHBIX MPOTrpaMM (paszen using) ¥ NepeMEHHBIX IS
JIOC-TYyTIa K DJIEMEHTY YIpaBJeHus (B CKPBITOH YacTH Kiacca popMsr).

[Iporpamma Ha s3bike C# cocTaBisieTcs Kak ONKMCAHHE alrOpPUTMOB, KOTOpPBIE HEOOXOAUMO
BBITIOJIHUTD, €CIIM BO3HUKAET OIpeesIeHHOE COOBITHE, CBA3aHHOE ¢ (GOpPMOil (Hampumep, LIETI0K
«MbIm» Ha kHomke — coObiThe Click, 3arpyska ¢opmel — Load). s kaxmoro obpabaTsiBaeMoro B
(dopme coOBITHsI, C TTOMOIIBIO OKHA CBOMCTB, B TEKCTE MPOTPAMMBI OPTaHU3YETCS METOJ, B KOTOPOM
MPOTPaMMUCT 3aIIKCHIBAET Ha si3bIke C# TpeOyeMBblil alropuT™.

Hactpoiika ¢opmbl

Hacrtpoiika ¢opmbl HaunmHaeTcss ¢ HacTpodku pasmepa (opmbl. C MOMOILIBIO MBIIIH,
«3axBaThIBas» OJIHY U3 KPOMOK (JOPMBI WIIM BBIICIIEHHYIO CTPOKY 3aroJIOBKa, OTPETYIHPYHTE HYKHbIC
pasmepsl GOPMEI.



Jlist HacTpoWKHM OymyIIero OKHA IPHIIOKECHHS 3a/1at0Tcst CBOMCTBA Gop-Mbl. [ 3amanms
T0OBIX CBOMCTB ()OPMBI U 2JIEMEHTOB YIpaBJIeHUs Ha (popMe HCHOIb3yeTCS OKHO CBOMCTB.

Hosas ¢popma umeer onnnakosbie umst (Name) u 3aronosok (Text) — Forml.

Jl1st i3MEHEHHS 3aroJI0OBKA IMIEITKHUTE KHOIKOW MBI Ha ¢opMe, B OK-HE CBOMCTB HailauTe U
IIETIKHUTE MBIIIKOM Ha CTpOUYKe ¢ Ha3BaHueM | ext.

B Brigenennom oxHe HabOepute «Jlab. pad. N1. Ct. rp. 7A62 MBanoB A. A». Jlns 3aganus
[[BeTa OKHa MCIOJb3yiiTe cBoiicTBo BackColor.

Pa3merienue 3j1eMeHTOB ynpaBJjieHUus1 Ha opme

Jns pa3MeleHus pas3IuuHbIX JJIEMEHTOB YIpaBieHHS Ha (OpME HCIONb3YyeTCs IIaHeNlb
aneMeHTOB. [laHenb SIIEMEHTOB COMACPXKHUT 3JIEMEHTHl YIpaBJICHUS, CTPYNIHUPOBAHHBIE IO THITY
Kaxnyro rpyniy 3J1eMeHTOB yIpaBlIeHHsI MOXKHO CBEPHYTb, €CJIM OHA B HACTOSILUI MOMEHT He Hy)KHa.
Jns BermonHeHus 1a00paTOPHBIX padOT NOTPEOYIOTCS AIEMEHTHI yIpaBieHus u3 rpynmnsl CTaHaapTHBIE
9JIEMEHTHI yIPaBICHHS.

[lenkanuTe Ha BJIEMEHTE YIpPAaBICHUS, KOTOPBIH XOTUTE A00aBUTHb, a 3a-T€M WICIKHHUTE B
HY>)KHOM MecTe (OpMBI — 3JIEMEHT MOSBUTCS Ha Qopme. Die-MEeHT MOXKHO IMepeMemaTsh 1o (GopMe,
CXBAaTHBILHUCH 33 HETO JICBOH KHOIKOW MBIIKH (MHOTZIA 3TO MOKHO CIEJIaTh JIMIIb 33 HOSBIIAIOIIUICS
IpY HOKATHM HA 3JIEMEHT KBAApaT CO CTPEIIKaMU 'rtiﬂ). Ecnu 3neMeHT ynpaBieHus 03BOJIIET U3MEHATh
pasMepsl, TO Ha COOTBETCTBYIOIIUX €TO CTOPOHAX MOSBATCS OeJble KPYXKKH, YXBATUBIINCH 32 KOTOpHIC
U MOXXHO HM3MEHUTH pa3Mmep. llocie pasmenieHusi 3neMeHTa YHpaBieHUs Ha (opme, ero MOXKHO
BBIACIIUTDH IICJTYKOM MBIIIHA U IIPU 3TOM HOJYUYHUTH JOCTYII K €TI0 CBOMCTBaM B OKHE CBOMCTB.

Pa3meienue cTpoku BBOAA

Ecmm HeoOxommmo BBecTH m3 (OPMBI B MPOrpaMMy WM BBIBECTH Ha (Gopmy HHPOpMAIIHIO,
KOTOpasi BMEINAeTcs B OJHY CTPOKY, HCIIOJNB3YIOT OKHO OIHOCTPOYHOTO pEAaKTopa TeKCTa,
NPEACTABIIEMOT0 JIEMEHTOM yIpaBieHus TextBox.

B nanHO#l mporpamme ¢ IOMOIIBIO OJHOCTPOYHOIO peJakTopa OyZeT BBOAWUTBHCS HMS
MI0JIb30BATEIS.

BriOepute Ha maHeNu SJIEMEHTOB MHUKTOTPaMMYy ¢ Ha3BaHHeM TextBox, IETKHUTE MBIIIBIO B
TOM MecTe (OpMBI, Tie BBl XOTUTE €€ MOCTaBUTh. 3aXBAaTHB €r0 MBIIIKOW, OTPETYIUPYHTE pazMephl
3JIEMEHTA YIPaBJICHUS U ero noyoxkenne. OOpaTuTe BHUMaHUE Ha TO, YTO TENEPh B TEKCTE MPOrPaMMBI
MOYKHO HCIIOJIb30BaTh MepeMeHHyto textBoxl, koropas cOOTBETCTBYIOT IOOABICHHOMY 3JEMEHTY
ynpasneHus. B 3Toii nepemenHoi B cBolicTBe Text OyAeT copepKaTbesi CTPOKAa CHMBOJIOB (THIT String) U
0TOOpaxaTbesi B COOTBETCTBYIOIIEM OKHe TextBox.

Manene snemeHTOB - 0
4 CrangapTHblie SASMENTEL YApSBEAEHWA -

£ ¥xazarene
Button
CheckBox
CheckedListBox
CaomboBox
DateTimePicker
Label

LinklLabel
ListBox
ListView

MaskedTextBox

3 MonthCalendar
T | MNotifylcon

MNumericUpDown
i PictureBox

&= ProgressBar
oy

L

&= RadicButten
25 RichTextBox

abl TextBox
L., ToolTip
8= TreeView

WebBrowser

Puc. 1.3. [Ta"ens 351eMeHTOB



C moMomIpi0 OKHA CBOMCTB YCTaHOBHTE MIPH(T M pa3Mep CHMBOJIOB, OTPaKaeMBIX B CTPOKE
TextBox (cBoiictBo Font).

Pasmemenue Haanucei

Ha dopme moryT pasmeniarscsi mosCHUTEIbHbIC HaanucH. (s HaHeCeHHs TaKUX HaAMUCeH Ha
¢dopMy mcmonb3yeTrcst AneMeHT yrnpaierus Label. Beibepure Ha maHenn 3IEMEHTOB MHUKTOTPAMMY C
Ha3BanueM Label, menkuure Ha Hell Mbiublo. [locie 3Toro B HyXKHOM MecTe (OPMBI IICIKHUTE
MBIIIBIO, TMOSBUTCS Haamuch labell . lllenkHyB Ha HEeH MBIIIBIO, OTPETYIUPYHTE pasMep U, U3MEHUB
cBoiicTBO Text B OKHE CBOWCTB, BBE-JUTE CTPOKY, HampuMep «BBeanuTe cBoe UMS:», a TaKKe BBIOEpUTE
pasMep cuMBOJIOB (cBoiicTBO Font).

OO6patuTe BHUMaHHE, YTO B TEKCTE€ NPOrpaMMbl TeNeph MOXKHO 0OpamarbCsi K HOBOH
nepemennoil Tuna Label. B Heilt xpaHMTCS NOsSCHUTENbHAs CTPOKA, KOTOPYHO MOXHO H3MCHSTH B
nporecce paboThl IPOTrPaMMBI.

Hanucanue nporpaMMbl 00padoTKH COOBITHS

C kaXIbIM DIIEMEHTOM yImpaBlieHHss Ha ¢opMe U ¢ caMoil (GOpMOW MOTYT NPOHUCXOAMTH
coOBITHS BO BpeMsl padoThl porpammbl. Hanpumep, ¢ KHOII-KOH MOXKET IPOU30MTH COOBITHE — HaXKaTHe
KHOIIKH, a C OKHOM, KOTOPO€ IPOEKTUPYETCS C IMOMOIIBI0 (hOPMBI, MOXKET MPOU30UTH DSl COOBITHIL:
CO3-JlaHUE OKHA, W3MEHEHHWE pa3Mepa OKHA, IIEITYOK MBIIIM Ha OKHE U T. M. DTH COOBITUS MOTYT
obOpabateiBaTbess B mporpamme. st oOpaOOTKHM TakWX COOBITHI HEOOXOAMMO CO3MIaTh 00paOOTUHKH
cOOBITHA — cienHaIbHBIN MeToa. [t cozmanms 06paboTurka COOBITHS CYIIIECTBYET /IBa CIIoco0a.

[epBerii crioco6 — co3aath 00pabOTUHK AJIsl COOBITHS IO YMONTYaHUIO (OOBIYHO ATO CaMOe 4acTo
UCTIOJIb3yeMOe COOBITHE JAHHOTO dJIEMEHTa yhpasiieHus). Hampumep, Ais KHONKKA TakuM oOpa3oMm
co3maercs 00paboT-uuK COOBITHS HaXKaTHSI.

Hanucanue nporpaMmbl 00paGoTKU COOBITUS HAKATHS KHOIIKH

INomectuTe Ha ¢oOpMy KHOIKY, KOTOpas OIMHUCHIBAcTCS dJIeMeHTOM ympasieHus Button. C
MIOMOIIBI0 OKHA CBOICTB m3MeHHUTE 3aroioBok (Text) Ha cmoBo « IlpuBer » mam mpyroe mo Bamemy
s)kenanuto. OTperyaupynTe NoJIoKeHUE U pa3Mep KHOIKU.

[Mocne sToro aBa paza UIETKHUTE MBIIIBIO HA KHOTIKE, MOSBUTCS TEKCT IPOTPaMMEI:

private void buttonl Click(object sender, EventArgs e)

{
¥

OT0 U ecTh 00pabOTYHKHN COOBITHS HaKATHS KHOMKHA. BBl MokeTe 1n0-0aBisATh CBOW KOI
Mexay ckoOokamu { }. Hanpumep, Habepure:

MessageBox.Show("IIpuser, " + textBox1.Text + "'1");

Hanucanue nporpaMmmbl 00paGoTKU cOObITHS 3arpy3Ku GopMbl

Bropoii criocob coznanust 00paboTunKa COOBITHS 3aKITIOYAETCS B BHIOO-PE COOTBETCTBYIOIIETO
COOBITHS JUIsl BBIJCJIGHHOIO 3JieMeHTa Ha ¢opme. [Ipu 3TOM HUCHOJIB3yeTCSs OKHO CBOWCTB U €r0
3aKnaaka . PaccMoTpuM 3TOT cro-co0. Beigenure GpopMy IIETUKOM MO HEM, 9TOOBI BOKPYI Hee
MOSIBIIIACH paM-Ka U3 ToueK. B okHe cBoiicTB Haliaute coobitne Load. lllenkHeTe mo qaHHO# cTpouke
nBaXkabl MeIIKON. [losiBUTCSA METOI:

private void Form1_Load(object sender, EventArgs e)

{
¥

Mexny ckoOkamu { } BCTaBUM TEKCT IPOrPaMMBbI:
BackColor = Color.AntiqueWhite;
Kaxxnplit aieMeHT yIipaBiieHUs UMEET CBOW HaOOp 00pabOTIYNKOB COOBITHH, OJTHAKO HEKOTOPHIE
U3 HUX NpUCYIIHM OOJBIIMHCTBY 3J€MEHTOB ynpasieHus. Haubosnee uwacto mpumeHseMble COOBITHS
OTIMCaHBI HUXKE:
e Activated: ¢hopma moydaeT 3T0 COOBITHE TP AKTHBAITHH.
o Load: BosHmkaer mpu 3arpy3ke QGopmbl. B 00paboTunke AaHHOTO COOBITHS CIEAYET
3aJaBaTh JCHCTBHUS, KOTOPbIE MOJDKHBI HPOMCXOAWTH B MO-MEHT cO34aHusi (OpMBI,
HaIprUMep YCTAaHOBKA HAYAIbHBIX 3HAYCHHM.
e KeyPress: Bo3zHUKaeT mpu Ha)XaTUM KHONKM Ha knaBuarype. Ilapamerp e.KeyChar umeer
TUN char ¥ COeP)KUT KOJI HAXKaTOW KiaBuiK (kinaBuma Enter knaBuaTypbl umeeT kon #13,
knaBumia Esc — #27 u T. 1.). OOBIYHO 3TO COOBITHE UCHOJB3YETCS B TOM cCilydae, Koraa
HEo0XoIUuMa peaklys Ha Ha)KaTue OJHOW U3 KJIABHILL.
e KeyDown: Bo3HHKaeT NpH HAXKaTHUH KJIABUIIHN Ha KiaBuaType. OOpaboT4HK 3TOro coObIThs
MoJIyJaeT WHPOPMAIIHIO O HaXKaToi KiaBuine u co-crosuuu kiaasum Shift, Alt u Ctrl, a
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Takke O HaXaTol KHomke MbImM. MHbopmamums o xiaBuile NeperaeTcsl mapamMeTpoM
e.KeyCode, xoTopsrii mpencrasiser codoii nepeuncicnne Keys ¢ kogaMu BceX KIABHIIL, a
uHdopmanmio o KiaBuiiax-moaundukaropax Shift u ap. MoxHO y3HATh W3 mMapamerpa
e.Modifiers.
e KeyUp: sBisercs mapusiM coObituem st KeyDown ¥ BO3HHKaeT MpH OTIYCKaHHU paHee
Ha)KaTOM KIJIABUIIH.

e Click: Bo3HHMKaeT Mpy HAKATUHM KHOITKK MBIIIX B 00JIACTH DJICMEHTA YIPaBICHHUSI.

e DoubleClick: Bo3HMKaeT mpu JBOWHOM HaKaTMM KHOINKH MBIIIA B O0JAaCTH JJIEMEHTa
YTIPaBJICHHUSL.

Ba:xnoe npumeuanne! Ecinu xakoit -To 00paboTyrk ObUT 100aBiIeH MO OMIMOKE MM OOJblIe He
HY>KE€H, TO JUIA €T0 yAaJleHHs Hellb3sl MPOCTO yJAINUTh MPOrpaMMHBINA KoJ oOpadotunka! CHavana HyKHO
yIaJduTh CTPOKY C HMEHeM o0paboTuMka B OKHE CBOWCTB Ha 3aKiajke . B MPOTHBHOM ciydae
nporpaMMa MOXET TepecTaTh KOMITMIIUPOBAThCS M Jla-Ke oToOpaxkarh (Gopmy B au3aiiHepe Visual
Studio.

3amyck 1 pa6oTa ¢ nporpaMmMon

3anmyCcTUTh MPOrpaMMy MOKHO, BBIOpaB B MeHto OTnanka koManay Hagates otnanky. [Ipu sTom
NPOUCXOJUT TPAHCISIMS W, €CIM HEeT OMMOOK, KOMIIOHOBKA IPOTPaMMBbl M CO3/aHHE EIUHOTO
3arpyxaemoro ¢aiina ¢ pacmupeHreM .exe. Ha sxpaHe mosBisieTcsi akTHBHOE OKHO MPOTPaMMBEI.

Ecnu B nporpamme ecth ommOku, TO B 0kHe CIUCOK OIMUOOK MOSABATCS HANHJACHHBIC OIITHOKH, a
nporpamMMa OOBIYHO He 3amyckaercs.. MHorma, omgHa-Ko, MOKET OBITh 3amylleHa MpeablayInas BepCcHs
IporpaMMbl, B KOTOPOH emle HeT IMOCIECTHUX H3MEHEHHI: 4TOOBI 3TOr0 HE MPOMCXOAWIO, HYKHO
HacTpoikax Visual Studio ycTaHOBUTB OMNIIUIO MTOKA3a OKHA OMIMOOK U 3a-TIPETUTH 3aIlyCK NMPH HATWYUN
omn6ok (puc. 1.4 u 1.5).

Mapamverpsl » IEN

NpoekTs! n peLLeHKa ~ Pazmelenve npoexros:
OBuyme|

nBDaHETDbI VisualBasic no ymont PaznELLIEHHE NONE30BATENLCKNE LUZBNDHOE NOOEKTOB:
A 51

Mapanmerpbi npoexta VC++

MocTpoenue v 3anyck Pasuelienme NonE308arensckny WabnoHos anemenTos:

a Cpenge
Obwune
AETCEOCCTZHOBNEHNE I [MoKa3biEaTs OKAO OLINGOK MDK S2BEPLUEHNM NOCTPOEHNA C DLLINBKAIN I
Beicrpeiii sanyce L1 Ovensxugath akTWERBN INEMEHT B 0DO3PERITENE PEILIEHVN

BeG-Cpaysep [V] Mokassizart gononHMTensHbIE KoHGUrYPaUUN NOCTRORHMA
Brnagkn v oxra

[¥] Beerga nokassisare pecwetime
BriBop mbika

["] Coxpanate HOBbIE NEOEKTS! B MOMEHT CO3A3HNR

Aokymerrol
2znver vl anﬂFmETl €0 PACNOA0XEHNE NPOEKTE HE AE/IRETCA A0EEPEHHDIM
Munopr i akcriopT napametpoe || Mokazsizart ok+0 seiB0a2 npu s2nycke nocrpoesng
Knasuarypa [¥] 3anpawnears nep c npv nep pawnos
Mowck n zamens ¢

< >

OK Ormena

Puc. 1.4. Onuus nokasza coobuenunii 00 ommdkax

Ilapamerpb » IE
4 TlpoexTs n pectierua A 2 MakcimansHoe UNCAo N3PaANEnsHEX NOCTPOEHI MPOEXTOB!
Obwmes
KeiaboraNGCEE [ Mpit semonHerI NOCTPOWTE TOABKOD 33MYCKEEMEIE NPOEKTBI 1 333MCHMOCTI
MNapanetpst VisualBzsic no ywmon
[T ————— [Mpu BeINOAHEHUN, KOTAR KCYDAHKIE PN CTZPLLIE OTEOMIRIAPORIHHEN
EPaNETPbI NPOEKTE Vit
Mecrpoenne i sanycx | TPEANETaT BRINOMHUTE NOCTPOEHIE v
4 Ssaa TP BINCAHERKN, KOTAE EOIHAKSIOT CLUMGKA NCCTPOEHNRA NNK PasBepTHEBaHME:
Otwue
K He sanycxars v
ABToBoCCTaROSNCHNE
BrcTpsiit zanyck T 2178 HOSEIX PELLETUM METIOABIOBETE BLIBEAHHRIA & AAHHDIN MONENT NPOEXT &
Be5-Bpayzep KBHECTEE 32MYCKEEMONe NPUEKTa
Brnegri v oxra Crenens nogpotrocru cooGuienni npn nocrpoernn npoexta MSBuild;
BuBop szeika Murumansheie v
HokyresTsl = 3
3anyck Creness nogpoBHocTH Xyprana nocrpoekna npoekta MSBuild:
WmnopT u 3kcnopT napamerpes Musunansheie Y,
Knaeuatypa
Monck u samena 5
< >

| oK | Ormesia

Puc. 1.5. Onuus oTkmoYeHUs 3ammycka npeasIayIeii Bepcuu Mpy OmrOKax NOCTPOCSHUS
st 3aBepuieHns: pabOThl MPOrpaMMbl M BO3BPAIICHHUS B PEKUM NPOESKTUPOBaHUS (HOPMBI HE
3a0ybTe 3aKPBITh OKHO IPOrpamMMmbl!
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JAuHamMu4eckoe u3MeHeHNe CBOWCTB

CBoiicTBa 2JI€MEHTOB Ha OKHE MOTYT OBITH M3MEHEHBI AWHAMHYECKH BO BPEMs BBITIOJTHEHUS
nporpaMmsbl. Hampumep, MOKHO M3MEHHMTh TEKCT HaANU-CH WM 1BeT (opMbl. M3MeHeHHe CBOWCTB
MIPOUCXOANT BHYTPH 00paboTUHKa COOBITHS (HAIIpUMep, 0OpaboTYMKa COOBITHS HaXaTHsI HAa KHOTIKY).
J1J1s 3T0-TO HCHOB3YIOT ONEPaTOpP NPUCBOEHUS BUA:

<HUMS 3IEMEHTa™>.<CBOMCTBO> = <3HAUYCHHC™>;

Hanpumep:

labell.Text = "TIpuBet";

<WUmsi saeMeHTa> oOmpenensercss Ha JTane NPOSKTUPOBaHHs (OPMBI, MPH pa3MEIleHHH
aJIeMeHTa ympasieHus Ha ¢opme. Hampumep, nmpu pasmemenun Ha popme psaa snemento TextBox,
3TH 3JI€MEHTHI oIyJaroT nMeHa textBox1, textBox2, textBox3 u T. A., KOTOpBIE MOTYT OBITH 3aMEHEHBI
B OK-HE CBOICTB B cBolcTBe (Name) Ass TeKyIero 3iaeMeHTa. J{omyckaercs: HConb30BaHUE JTATHHCKUX
WIA PYCCKHMX CHUMBOJIOB, 3Haka mofuepkuBaHusi mudp (uudpa HEe NOMDKHA CTOATH B Hadase
uaeHTudukaropa). Coucok CBOMCTB Ul KOHKPETHOTO 3JIEMEHTa MOYKHO IIOCMOTPETh B OKHE CBOICTB, a
TaKXe B IPWIOKEHUH K TaHHBIM METOAMYECKUM YKa3aHUSIM.

Ecmm TpeOyercs WM3MEHUTHh CBOMCTBa (OPMBI, TO HHKAKOE HMsS DIIEMEHTa Iepex TOYKOM
BCTaBISITh HE HY)XHO, Kak W camy TOuky. Hampumep, uToOBI 3afaTh 1BET (OPMBI, HYXKHO MPOCTO
HaIMcaTh:

BackColor = Color.Green;

3agaHue Ha MPaAKTHYECKYIO padoTy

Ilo ykazanuro mpenojaBatelsisi BEIOGPUTE CBOEC MHAMBUAYAILHOE 3aJaHHE. Y TOUHUTE YCIIOBHE
3aJaHus, KOJIMYECTBO, HAUMEHOBAHHE, THIIbI NCXOIHBIX JaHHBIX. [Ipoutnte B [lpunoxenun 1 onucanne
CBOMCTB ¥ ONHWCaHHE dJIeMEHTOB ympasienus Form, Label, TextBox, Button. C momompio OKHa
CBOWCTB YCTAaHOBUTE MEPBOHAYAIBHBIN IBET (YOPMBI, IIPUPT BHIBOAUMBIX CHMBOJIOB.

NupuBuayanbHble 3a1aHust

1. Pasmectute Ha (opme uerbipe kHomku (Button). Caenaiite Ha KHOIKax CICTYIOIINC
HAJMKUCU: «KPACHBIN», «3CJICHBIN», «CHHHN», «KeAThIH». Co3maiiTe deThipe 00paboTYMKa COOBITHSI
H@)KaTHs Ha JaHHBIE KHOINKH, KOTOphIe OYIOyT MEHATh LIBET (DOPMBI B COOTBETCTBHMH C TEKCTOM Ha
KHOIIKaXx.

2. Pa3mecrure Ha dopme nBe kHONKH (Button) u omny Metky (Label). Cnenaiite Ha KHOTIKax
CIICIYIOIME HAIIUCH: «IIPUBET», «I10 cBuaaHus». Co3maiiTe 0OpaOOTYMKHM COOBITHS HAaXKATHS Ha
JaHHbIE KHOIIKH, KOTOpbIE OyIyT MEHSTh TEKCT METKHM Ha CJIOBa, HalMCaHHble Ha KHomkax. Co3nmaiiTe
o0paboTunk cobbITHs coznanus ¢popmel (Load), koTopsrii OyneT ycraHaBIMBaTh MBET POPMBI U MEHSThH
TEKCT METKH Ha cTpoKy «Hauano paboTei».

3. Pasmecrute Ha hopme psin kHOMOK (Button) Hanpotus kaxmoit noie Beoja (TextBox) u
onny Metky (Label). Co3pmaiite 06paboTunku cOOBITHSI Ha’kaTHs HA AAaHHBIE KHOIIKM, KOTOpPBIE OYAyT
MEHSITh TEKCT B MeTKe. TeKcT MeTKe OepeTcst U3 MOl BBOJIA HAITPOTHB HAKUMAEMOW KHOITKH.

4. Pasmecrute Ha ¢opme psja kHomok (Button), u ogHo mone BBoaa (TextBox). Coznaiite
00paboTunKu COOBITHSA Ha)KaTHA Ha JAaHHBIE KHOIIKM, KOTOpblE OYIOyT MEHSTh TEKCT Ha Ha)KaToH
KHOTKe. TeKCT Ha KHOIKe OepeTcs U3 MMoJisl BBOJIA.

5. Pa3mecrure Ha popme psaa kHonok (Button) u psim metok (Label). Coznaiite 06paboTunku
COOBITHSI HaXaTWA Ha J[aHHbIE KHOIIKM, KOTOpble OynyT MeHATh LBeT AByX MerTok. Cosznaiite
00paboTunk coObITUsl HaXKaTHA KHONKM MbIK Ha (opme (Click), KoTopblit OyneT ycTaHaBIMBaTh LBET
BCEX METOK B OEIIBIN.

6. Pasmecrture Ha dopme psaa xkHomnok (Button) u psin metok (Label). Co3naiite o6paborumnx
coObiTust co3manusi ¢opmel (Load), koropelii Oynmer nenaTh Bce MeTKM HeBHAMMBbIMH. Co3maiiTe
00paboTYMKN COOBITHS HAKATHsI Ha KHOIIKH, KOTOpBIE OyIyT MEHSTh CBOWCTBO MeTkKH Visible, Tem
CaMbIM JIeTIaTh UX BUIUMBIMH.

7.  Pa3mecrure Ha ¢opme psa kaomnok (Button), Hanpotus kaxkaoi mo-ne BBoga (TextBox).
Coznaiite 00pabOTYMKH COOBITHS HaXKaTHsI HAa JaHHBIE KHOMKH, KOTOpPHIE OYIYT MEHSTH 3aroJIOBOK
okHa. TeKCT B 3aroyioBKe OepeTcsl U3 MoJIst BBOJIA HAITPOTHB HAKUMAEMOW KHOTTKH.

8.  Pasmecrure Ha ¢popme nBe kHonkH (Button) n onny metky (Label). Caenaiite Ha KHOMKax
CIIEAYIOIINE HaJlIHCU: «CKPBIThY, «IOKa3aTb». Co3xaiite 0OpaObOTUYMKN COOBITHSI HaXKaTHA HA JaHHbBIE
KHOTIKH, KOTOpbIe OYAyT CKpBIBaTh WU MOKa3bIBaTh MeTKy. Co3maliTe 00pabOTIMK COOBITUSI CO3AaHUsI
dopwmer (Load), koTopblii OyaeT ycTaHaBIMBAaTh LBET (POPMBI U MEHSTh TEKCT METKH Ha CTPOKY
«Hauazno paboTb».
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9. Pasmecrute Ha popme Tpu kHonkHU (Button) u omgnHo mosie BBoga (TextBox). Chenaiite Ha
KHOTIKaxX CJICAYIOIINE HAIHCU: «CKPBITHY, «IIOKa3aTh», «OUUCTUTHY. Co3xaliTe 00pabOTUYMKU COOBITHS
Ha)KaTHsI HA JaHHBIC KHOIIKM, KOTOpbIe OyIyT CKphIBaTh WM IIOKa3bIBaTh I0Jie BBoAA. Ilpu HaxkaTun Ha
KHOTIKY «OYHCTHUTB)» TEKCT U3 TOJIsl BBOJA IOJDKEH OBITH YAaJcH.

10. Pasmecture Ha (opme nBe kHomku (Button) u oxuo mose BBoaa (TextBox). Caenaiite Ha
KHOTIKax CJEAYIOIINE HAAMUCH: «3all0JHUTHY, «OUUCTUTHY». Cozaaiite 00padOTUNKN COOBITHSI HAXKATHS
Ha JaHHBIE KHOIKH, KOTOpble OyIyT OYWIIATh WM 3alOJHATH IOJIE BBOJA 3HAKAMH ((F¥H¥*%y,
Cozpaiite o6pabotunk cobbitust cozganus ¢popmsl (Load), koTopslit OyneT ycTaHaBINBATh LBET (POPMEI
Y MEHSITh TEKCT B MOJI€ BBOJIA HA CTPOKY «+++++%.

11. Paszpabotaiite urpy, KoTopas 3aKifodaeTcs B cieayiomeMm. Ha ¢opme pa3MemieHsl maTh
kHonok (Button). Ilpu HakaTun Ha KHOIIKY HEKOTOPBIE KHOIKH CTAHOBATCSI BUIAMMBIMHU, a IPyTrue —
HEBUIUMBIMH. Llesb UTPBI — CKPBITH BCE KHOTIKH.

12. PaspaboraiiTe urpy, KoTopas 3aKirouaetcs B cieayromeM. Ha hbopme pazMmerieHbl 4eThipe
kHonku (Button) u wersipe metku (Label). Ilpn Haxxatnm Ha KHOIIKY YacTh HAIHCEH CTaHOBHUTCA
HEBUJIMMOMH, a 4acTb, HA000POT, CTAHOBUTCS BUIAUMOU. L{enb Urpbl — CKPBITH BCE HAIHCH.

13. 13. Pasmecture Ha (opme psam kmomok (Button). Coszmaiite 0OpaOOTYHKH COOBITHS
HaKaTHsI HA JaHHbIE KHOIKM, KOTOpbIE OYIyT HeNaTh HEaKTHBHBIMH TEKyIlyro KHOMKY. Cosznaiite
o0paboTunk coObITHs W3MeHeHHs1 pasmepa ¢opmbl (Resize), kortopelii Oyner ycraHaBiIMBaTh BCE
KHOIIKM aKTHUBHBIN PEXUM.

14. Pa3smecture Ha dopme psx kHomok (Button). Cozgaiite 00pabOTUH-KH COOBITHSI HaKaTUS
Ha JaHHBIE KHONKH, KOTOpble OyAyT [enaTh HEaKTHB-HBIMHM CIEAYyIOIlyl0 KHOmIKy. Co3zmaiite
o0paboTunk coObITHA HaxkaThs KHONKHU MbImH Ha dopme (Click), koTopsrii OyneT ycraHaBIuBaTh BCe
KHOIIKM B AKTUBHBII PEXUM.

15. Pasmecrute Ha Qopme Tpu kHONKH (Button) u ogro mone BBoaa (TextBox). Crnemaiite Ha
KHOIKaX CICAYIOIINE HAMMHCH: «*¥**¥y  (+++++y, «00000». Coszmaiite 00pabOTYIMKH COOBITHS
Ha)KaTHsI HA JAHHbBIE KHOTIKU, KOTOpBIE OyTyT BHIBOJIUTH TEKCT, HAIMCAHHBINA Ha KHOIKAX, B TIOJIe BBOJIA.
Cozpaiite 06pabotunk cobbiTust cozaanus ¢popmel (Load), koTopslit OyneT ycTaHaBINBATh LBET (OPMEI
Y MEHATH TEKCT B MOJIe BBOJA HA CTPOKY «I'0TOB K paboTe».

16. Pasmecrute Ha dopme psan nonedd BBoga (TextBox). Cozpaiite 00pabOTUMKH COOBITHS
Ha)KaTHsI KHOTIKOM MBI Ha IaHHBIE MOJISl BBOJA, KOTOPBIE OyIyT BBIBOAUTH B TEKYIIEE MOJIC BBO/IA €TO
Homep. Cosmaiite 00pabOTYMK COOBITHS H3MeHeHHs pasmepa ¢opmbl (ResSize), koropsiii Oyner
OYHILATH BCE MOJISI BBOJA.

17. Pasmecture Ha ¢opme mone BBoaa (TextBox), merky (Label) xnomky (Button). Co3maiite
00paboTUYMK COOBITHS HaKaTHA HAa KHOTKY, KOTOPBIH OyJeT KOMMPOBATh TEKCT W3 TOJsl BBOJIA B METKY.
Coznaiite 00paboTunk coObITHST Hakatuss KHonku Mmbimku Ha ¢opme (Click), xoropeiii Oymer
yCTaHaBIUBaTh LBET (OPMBI M MEHATh TEKCT METKH Ha CTpoKy «Hauaio paboTel» M OUMILATH MOJIE
BBOJIA.

18. Pasmectute Ha ¢opme mose BBoma (TextBox) um e kHomkm (Button) ¢ wagmucsmu:
«OJIOKUPOBAThHY, «pa3dimokupoBaThy. Co3naiite 00pabOTYMKK COOBITHS HaXaTUsI HA KHOIKH, KOTOPbIE
OyIyT JenaTh aKTUBHBIM WJIM HEAKTHBHBIM mosie BBojaa. CosmaiiTe oOpabOTYMK COOBITHS HayKaTHs
kHONKH MbIIKK Ha Gopme (Click), koTopsiii OyneT ycraHaBIMBaTh UBET (OPMBI U JeNIaTh HEBUIUMbBIMU
BCE 3JIEMEHTBHI.

19. Peanmsyiite urpy muHep Ha mosie 3x3 u3 kaomok (Button). TTepBoHavanbHO BCE KHOIKH
He coaepkar Hammuced. [Ipu MompITKe HaXXaTUs Ha KHOMKY HA HEW JMOO MOKa3hIBA€TCS KOJIMYECTBO
MUH, JIN00 HAJANNUCh «MHHA!» 1 MEHAETCSI LBET OKHA.

20. Pa3mecture Ha ¢opme yerblpe KHomku (Button). Hanmumure mis kaxmoi obpaboTymk
COOBITHSI, KOTOPBIH OyJIET MEHATH pa3Mephbl U MECTOTIOJIOKEHHE Ha OKHE JIPYTHX KHOTOK.
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[pakTnyeckas padora Ne 2 «CocraBieHue NporpaMm JIMHEHHOH CTPYKTYPbD»

Iesb padoThI: HAYYUTHCS COCTABIIATh KapKac mpocTeiimiei mporpammel B cpene Visual Studio.
Hanwucatp 1 0TaguTh mporpamMmy JHHEHHOTO aqropuUTMa.

CTpyKTypa NpUJIOKeHUS

[lepen HavanoMmM mporpaMMHpOBaHHS HEOOXOOUMO CO37aTh HPOEKT. I[IpOeKT CoAep:KuT Bce
WCXOIHBIE MaTepHalbl U TPHIOKEHHS, TaKue Kak (aiibl MCXOTHOTO KOJA, PECYypCOB, 3HAUKH,
CCBUIKH Ha BHEIIHUE (aiijibl, Ha KOTOPBIE OMUPAETCs MPOrpaMMa, U JaHHbIE KOH(PUTYpaluy, TaKHe KaKk
napameTpbl KOMIMISATOPA.

Kpome moHsTHS MPOEKT YacTo HCTONB3yeTcs Ooee Tio0anbHOe MOHATHE — penierne (solution).
Pemenne comepXUT OMWH MM HECKOJIBKO IPOEK-TOB, OJMH M3 KOTOPBIX MOXKET OBITh yKa3aH Kak
CTapTOBBIN MPOEKT. BEITIONHEHNE pelIeHns] HAYMHAETCSl CO CTAPTOBOTO MPOEKTA.

Takum obpazoM, nmpu cozmannu npocteimert C# mporpammel B Visual Studio cozmaercst mamka
pelIeHus, B KOTOPOH Ul KaKJO0ro MPOEKTa CO3JaeTcs IMOJIanKa MPOeKTa, a y)Ke B Hel — Jpyrue
MOJMANKH C Pe3yIbTaTaMi KOMIHJISIIIUY TPUIIOKEHHS.

[IpoexT — 3To OCHOBHAsA €MUHHMIA, C KOTOPO# paboTaeT mporpaMmucT. IIpu co3naHum nmpoekrta
MOXXHO BBIOpaTh ero Tum, a Visual Studio cosmacT kapkac MmpoekTa B COOTBETCTBHH C BHIOpaHHBIM
THUIIOM.

B mpenpigymieli mpaktudeckoil pabotre MbI MOMPOOOBATH CO3/aBaTh OKOHHBIC TPHIIOKEHHUS,
win uHave [punoxkennss Windows Forms. IlpumepoM Apyroro Tma NpoeKTa SIBISETCS HPHBECTH
HPOEKT KOHCOJIBHOTO TPHIIOKEHHS.

[Io CcBOMM «BHEIIHHUM» TPOSIBJICHUSAM KOHCOJbHBIE HamoMuHAOT mpuioxeHus DOS,
samymeHasie B Windows. Tem He MeHnee, 5To Hactosme Win32-mpumoxkeHusi, kotopeie nog DOS
paborarp He OyayT. Jns KOHCONBHBIX MpuiokeHui moctyneH Win32 APIL a kpoMe TOoro, oHM MOTYT
UCIIOJIb-30BaTh KOHCOJIb — OKHO, TIPEIOCTaBIIEMOE CUCTEMOM, KOTOpOe paboTaeT B TEKCTOBOM PEKUME
1 B KOTOPOC MOKHO BBOJUTH JAHHBIC C KIIaBUATYPHI.

Oco0eHHOCTh KOHCOJIBHBIX TPWIIOKEHUH B TOM, YTO OHH pabOTarOT HE B TpaduyueckoM, a B
TEKCTOBOM PEKHME.

IIpoext B Visual Studio cocTout u3 daiina npoekra (paiia ¢ paclIMpeHUEM .CSProj), OJHOTO
WJIH HECKOJIBKUX (PailiIoB UCXOIHOTO TEKCTa (C pac-IIMpEeHUEM .CS), (ailiioB C OnmrMcaHueM OKOH (DOPMBI
(c pacumupenuem .designer.cs), ¢GailioB pecypcoB (C pacIIupeHHEM .resX), a TakKe psiaa CITyKeOHBIX
¢aiinax.

B (aiine mpoexra HaxomuTcs WHGOPMAIMS O MOJYJAX, COCTaBJSIONIMX JAHHBIA IPOCKT,
BXOJMIIMX B HEro pecypcax, a TaKke MapaMeTpoB IIOCTpoe-HHsi TporpamMmbl. Daifn mpoekra
ABTOMATHYECKHM CO3MaeTcsi W M3MeHsercss cpemoit Visual Studio m He mpemHasHayeH I PYyIHOTO
pENaKTUPOBAHUSA.

daiin UCXOTHOTO TEKCTa — MPOrPaMMHBIA MOJYJb, NMPEIHA3HAYCH JUI pa3MEIIeHHs TEKCTOB
nporpaMM. B aToMm daiiiie mporpaMMHCT pa3MeniaeT TeKCT NMpOrpaMMbl, HAaIMCAaHHBIA Ha s3bike CH.
Moynb UMeeT cIeayIoNIyI0 CTPYKTYPY:

/I Pa3znmen moJKIIOUEHHBIX IPOCTPAHCTB UMEH USINg System;

/[ TIpocTpaHCTBO MMEH HalIero Mmpoekta Namespace
MyFirstApp

{

1 Kiacc okna

public partial class Form1 : Form

{

I Meronpr okHa public
Form1()

{

InitializeComponent();

—

B paznmene mojximroueHHss MPOCTPAHCTB MMeH (KaxIash CTPOKa KOTOPOrO pPAacIojaracercs B
Havane (paliia ¥ HaYMHACTCS KJIFOUEBHIM CJIIOBOM USINg) OMHCHIBAKOTCS MCIOIB3yeMbIE MPOCTPAHCTBA
uMeH. Kaxkioe mpocTpaHCTBO MMEH BKITFOYAET B ce0sl KIIAcChl, BBITIOHSIONINE ONPEICICHHYI0 paboTy,
HaIMpuMep, KIACCHI UIsl pab0ThI ¢ CETHIO0 PaclojararmTcs B mpoctpancTse System.Net, a 1 paboTsI ¢
¢aiimamu — B System.|O. Bonpiras yacTh mpocTpaHCTB, KOTOPBIE UCIIOIB3YIOTCS B OOBIYHBIX TIPOSKTAX,
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y’Ke TOAKIIYEHAa ITPH CO3MaHHMM HOBOTO MPOEKTa, HO MPH HEOOXOAMMOCTH MOKHO [OIHCATh
JOTIOJTHUTENNbHBIE IPOCTPAHCTBA HMEH.

Jiist Toro yToOBI HE NPOUCXOAMIO KOH(DINKTOB HMEH KJIACCOB U IIEPEMEHHBIX, KIaCChl HAIIEro
MPOEKTa TaKXKe IOMEIIAIOTCS B OTAEIBHOE NPO-CTPAHCTBO HMMeH. Ompenensercs OHO KIIOYEBBIM
CIIOBOM namespace, 1mocjie KOTOpOro cjieqyeT UMs IMPOCTpaHCTBa (OOBIYHO OHO COBMANaeT C MMEHEM
MIPOCKTA).

BHyTpu npocTpaHCTBa MMEH IOMEIIAIOTCS HALIM KJIACChl — B HOBOM IIPOEKTE 3TO KJIACC OKHA,
KOTOPBIM COAEPIKUT BCE METOABI Ui YNpaBjieHUsl MoBeleHHEeM okHa. OOpaTtuTe BHHUMaHHUeE, YTO B
OTIpeJieNIeHNH KJlacca MPUCYTCTBYET KIIIOUEBOE CIIOBO partial, 3TO TOBOPUT O TOM, YTO B HCXOIHOM
TEKCTe IPEeACTaBlIeHa TOJIBKO YacTh Kacca, ¢ KOTOPOH Mbl pad0oTaeM HEMOCPEICTBEHHO, a CIyXKeOHbIE
METOAbl Ul OOCIY)KMBAaHHS OKHAa CKPBITBI B JPYroM MofAyjie (IpU JKETaHUM HX TOXE MOXKHO
MOCMOTPETH, HO PEAAKTUPOBATH BPYUHYIO HE PEKOMEHTYETCS]).

Hakonen, BHyTpM Kijacca pacHoNaraioTcsi I€peMEHHbIE, METOAbl W JAPYIHe 3IIEMEHTHI
nporpaMmsbl. PaKTHUECKH, OCHOBHAsI 4acTh MPOrpaMMbl pPa3MEIIaeTCsl BHYTPU KJacca IPU CO3AAHUU
00pabOTUYNKOB COOBITHIA.

IMpu xommusiun mporpammsr Visual Studio cosmaer uconusemsre .exe-daiinsl B kaTamore bin.

PaGora c npoekTom

[Ipoekt B Visual Studio cocront u3 MHOTHX (haiiIOB, ¥ CO3AAHNE CIOKHOM MPOTrpaMMBI TpeOyeT
XpaHEHUs] KaXJIOro MpoeKTa B OTAeNbHOH mamke. [lpu co3manmm HOBoro mpoekta Visual Studio mo
YMOJYaHUIO COXpaHsieT ero B OTAENBbHOW mamke. PekoMeHmyercs co3maTh Ui ceOsi CBOIO TAaIKy cO
cBoel (amuiMell BHYTpH MAaIlKy CBOSH TPYMIIbI, YTOOBI Bce MPOEKTHI XpaHIIKCh B ogqHOM Mecte. [locie
3TOTO MOXKHO 3amyckaTh Visual Studio m co3maBaTe HOBBIM MPOEKT (KaK ATO CIeNaTh, MOKAa3aHO B
MpebIIyIei 1abopaTopHoi pabore).

Cpazy mocie co3faHusi MPOEKTa PEKOMEHAYETCS COXPaHUTh €ro B IOATOTOBJICHHOW MarKe:
@aiin — Coxpanutb Bce. IIpy BHECEHMM 3HAYUTENBHBIX W3MEHEHHH B MPOEKT CIEAyeT eIle pa3
COXPAHHUTh MPOEKT TOM K€ KO-MaHIOH, a Mepe]] 3aIlyCKOM IIPOrpaMMBbl Ha BBIIIOJHEHUE CPeAa OOBIYHO
camMa COXpaHSeT MPOEKT Ha Ciiydall Kakoro-nu6o cOos. s OTKPBITHS CYIIECTBYIOIIETO MpPOEKTa
ucnonb3yercs komanaa ®aitn — OTKPHITH MPOEKT, JTH-00 MOXKHO HAWTH B mamke (aii mpoekTa C
pacimmpenreM .sln 1 crenats Ha HeM JBOWHOM IIETIOK.

Onncanmne JaHHBIX

Tunbl TaHHBIX MUMEIOT O0cOOCHHOE 3HaueHHe B C#, MOCKOJBKY STO CTPOTO THITU3UPOBAHHBIN
A3BIK. DTO 03HAYAET, YTO BCE ONEPALUH IOABEPratoTCsa CTPOroMy KOHTPOJIIO CO CTOPOHBI KOMIMIISITOPA
Ha COOTBETCTBHE THIIOB, NMpPHUYEM HEIOIyCTUMbIE OIEpallid HE KOMIMIMpYIOTcsa. Takas crporas
IMPOBEPKA THUIIOB TIIO3BOJIACT MPEAOTBPATUTH OIIII/I6KI/I U TOBBICUTH HAACKHOCTH IIPOrpaMMm. )1.]'[)1
oOecrieyeHust KOHTPOJISA TUIIOB BCE€ MEPEMCHHBIC, BBIPAXKCHHA W 3HAYCHUA AOJDKHBI IMPUHAJICIKATH K
ONpelleIeHHOMY THITy. Takoro moOHsSTHS, Kak OecTunoBas IepeMeHHas, AOIMyCTHMas B psle
CKpHIITOBBIX s3bIKOB, B C# BooOme He cymectByer. bosiee Toro, Tum 3HaueHHs ONpeAEssieT Te
Oornepanunn, KOTOPBIC pa3pC€liacTCsa BBINIOJHATL Hald HHUM. Onepauml, pasp€ui€HHasA [Jjid OAHOI'0 THIIA
JaHHBIX, MOXKET OKa3aThCsl HEAOIYCTUMOH /TSl APYTOTrO.

S “

byte, sbyte float string
ushert, shert double

wint, int decimal
ulong, long

Puc. 2.1. CtpykTypa THIIOB JaHHBIX
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IlesiouuCIeHHBIE TUITBI

B C# onpeneneHsl AeBATH LIEIOYKUCICHHBIX TUTIOB: char, byte, sbyte, short, ushort, int, uint, long
u ulong. Tun char MOXeT XpaHUTh YHCIA, HO Yallle MUCIOJB3YETCS JJIS MPEICTABICHUS CHMBOJIOB.
OcTasbHbIE BOCEMb [EIOYHCICHHBIX THIIOB MTPEeIHA3HAYEHBI U YHCIOBBIX PACUETOB.

HekoTopsie 1ienounciaeHabple THITBI MOTYT XPaHUTh KakK MTOJIOKHUTENbHEIE, TaK M OTPUIIATEIbHBIC
3HaueHus (sbyte, short, int u long), npyrue xe — TOIbKO TMONOXUTENbHBIE (char, byte, ushort, uint u
ulong).

Tunsl ¢ niiapawmei TOYKOM

Takwie THIBI TMO3BOJSIOT TPEIACTABIATHL YHCIa ¢ ApoOHON dYacThio. B C# mMmerorcs Tpu
PasHOBUIHOCTH THIIOB JaHHBIX ¢ TutaBaromieii Toukoi: float, double u decimal. Tlepssie aBa THIA
MIPENICTABJISIFOT YKCIOBBIE 3HAYCHUS C OJMHAPHOW M JBOMHON TOYHOCTHIO, BBIYMCICHHS HAJ HUMHU
BBITIOJTHSAIOTCS alapatHo W 1modtomy ObicTpo. Tum decimal cimyXuT st mpeacTaBiCHUS YHCEN C
TUTABAOIIEH TOYKOM BBICOKOW TOYHOCTH O3 OKpyriieHHs, xapakrtepHoro s turoB float u double.
BrrurcneHus ¢ UCOIB30BAHUEM 3TOTO THIIA BBITOIHSAIOTCS IPOTPAMMHO U TTO3TOMY 00Jiee MEJIICHHEI.

Uucna, Bxojsiue B BbIpaxkeHWs, C# 1o yMOJUYaHHIO CUMTAET IEIOYUCICHHBIMU. [lodTOMY
clemyrolee BeIpakeHne Oyaer nMeTsh 3HaueHue (), Benp ecnu | Hareno pa3ienuTh Ha 2, TO MOTyJUTCS
kak pa3 0: double x =1/ 2;

UTo0Bl 3TOTO HE MPOUCXOAMIIO, B MOMOOHBIX CIyYasX HYXXHO SBHO YKa3bIBaTh THIT YHCEN C
MOMOIIIbI0 CUMBOJIOB -MoaudukatopoB: f mns float m d mams double. IlpuBeneHHsI BBIIIE TPUMEP
npaBUIbHO OyzeT BeirsiieTh Tak: double x = 1d / 2d;

Wuorna B nporpamMme BO3HUKAET HEOOXOAMMOCTh 3aIllUcaTh YKHCJIa B AKCIIOHEHITMAILHON (hopMme.
st 3TOrO TMOCNEe MaHTHCCHI YHCTA 3alAChIBACTCS CHMBOJ «€» H Cpa3y TOCIe HEro — MOPSIOK.
Harnpumep, uucio 2,5-1072 OyzeT 3anucano B porpaMMe cleAyomuM oopasom: 2.5e-2

CHMBOJIBHBIE THITBI

B C# cumBombl mpencTaBieHBl HE 8-pa3psaHBIM KOJOM, KaK BO MHOTHX JPYTUX SI3BIKAX
MPOrpaMMHUPOBaHUs, a 16-pa3psaHBIM KOJOM, KOTOPBI Ha-3biBaeTcs toHnKo0M (Unicode). B tornKo€e
Ha0OpP CHMMBOJIOB IPEJICTABJICH HACTOJIBKO MIUPOKO, YTO OH OXBATHIBACT CUMBOJIBI TIPAKTUYCCKH U3 BCEX
€CTECTBEHHBIX S3bIKOB Ha CBETE.

OCHOBHBIM THIIOM TIpH pPaboOTe€ CO CTPOKaMH SBIACTCA THUM String, 3amgaromuii CTPOKU
MEPEeMEHHOM JUIMHBI. THII string MpeAcTaBiseT MOCIEI0BATeILHOCTh U3 HYJIA MM 00JI€e CUMBOJIOB B
koaupoBke FOHukoxa. I1o cyTH, TEKCT XpaHUTCS B BHJE NOCJICIOBATEIBLHOW JOCTYITHOM TOJIBKO IS
YTEHUS KOJUISKIIMH 00beKTOB char.

Jloruyeckuii TUTI JTAaHHBIX

Tun bool mpencraBiseT aBa JOTMUSCKUX 3HAYCHUS: «UCTHHA» U «IOXKbB». JTH JIOTUYECKHE
3HaueHus oOo3Hauarorcsi B C# 3apesepBupoBaHHbIME ciioBamu true u false coorBercTBeHHO.
CrneoBaTenbHO, IEpeMeHHAas WIH BhIpaKEeHUE TUTA bool OyaeT MpHHUMAThH OTHO M3 ATHX JIOTUYECKHUX
3HAYEHUH.

PaccMoTpuM camble TOMYJISpHBIC JaHHBIC — MEPEMEHHBIC W KOHCTAaHThI. [lepeMeHHas — 31O
sueiika maMsaTH, KOTOPOU MPUCBOEHO HEKOTOPOE UMSI, H OTO UMS UCIIONB3YETCs JUIS JOCTYIA K TAHHBIM,
PaCIOJIOKEHHBIM B JAHHOU sTUeHKe.

JIiis KaxJ0W TIepeMEHHON 3a]1aeTCsl THII JIAHHBIX — JTHAIa30H BCEX BO3MOXKHBIX 3HAYCHHM IS
JlaHHOU TepeMeHHOM. OOBIBISIOTCS MEPEMEHHBIE HEMOCPEICT-BEHHO B TEKCTE Mporpammsl. Jlydiie
BCETr0 Cpa3y MPHUCBOUTHh MM HAaYallbHOE 3HAYCHHE C TIOMOIIBI0 3HAKA MPUCBOCHUS «=» (TIEpeMEeHHAs =
3HAYCHUE):

inta; /I Tonbko 0OBABICHUE

int b =7; // O0bsaBIeHNE M HHULMATIN3ALUSA

st Toro 9ToOBI IPUCBOUTE 3HAYCHWE CHMBOJIBHOW IMEPEMEHHOM, TOCTATOYHO 3aKIIOYUTH 3TO
3HaueHHe (T. €. CHMBOJI) B OJJMHAPHBIC KABBIUKH:

char ch; // ToibpkO OOBIBICHHE

char symbol = 'Z'; // O6bsBIEHYE N HHUITHATH3AIHS

YacTHEIM CilydaeM IEPEMEHHBIX SBISFOTCS KOHCTaHThL. KOHCTaHTBI — 3TO TIepeMEHHBIE,
3HaYEHUS KOTOPBIX HE MEHSIOTCS B MIPOIECCE BBHIMTOIHEHHS MPOrpaMMbl. KOHCTaHTBI OMUCHIBAIOTCS KaK
00bIYHAas TIEPEMEHHAs, TOJBKO C KJIFOYEBBIM CJIOBOM CONSt Briepeu:

constintc=25;

Beoa/BbIBOI TaHHBIX B MPOTPaMMYy

16



PaccmoTpuMm onvH 13 crioco0O0B BBOJA JAHHBIX Yepe3 3JIEMEHTHI, pa3MelleHHbIe Ha hopme. [
BBOJA JaHHBIX Yalle BCET0 HCHONB3YIOT 3J€MEHT ympamieHus 1extBoX, uepe3 oOpamieHue k ero
cBoiictBy Text. CoticTBo Text XpaHuT B cebe CTPOKY BBEIEHHBIX CUMBOJIOB. [l0aTOMY aHHBIE MOXKHO
CUYHMTATh TAKKM 00pa3oM:

private void buttonl_Click(object sender,EventArgs e)

{

string s = textBox1.Text;

}

OnHako CO CTPOKOH CHMBOJIOB TPYJHO MPOHM3BOAHUTH apH(PMETHUECKHE OIepanuu, MO3TOMY
JydIIIe BCETro MPH BBOJE YHCIIOBBIX JAHHBIX II€-PEBECTH CTPOKY B IIETI0€ MIIN BEHIECTBEHHOE YHCIO. J{s
sToro y tumoB int u double cymectByror MeTonsr Parse mist mpeoOpasoBanus cTtpok uucna. C 3TUMH
YHCIaMU MOKHO TIPOM3BOJUTD Pa3iUYHbIC apUPMeTHUecKue AeHCTBUs. TakuM 0O0pa3oM, MpeabpL Ayl
npUMep MOXKHO TIepeAesaTh CIeIyIMUM 00pa3om:

private void button1_Click(object sender, EventArgs e)

{

string s = textBox1.Text;

inta = int.Parse(s);

intb=a*a;

}

Apudmernyeckue NeiiCTBUSI U CTAHAAPTHbIE (PYHKLINH

[Tpn BBIYMCICHUH BBIPAKEHHS, CTOAIIECTO B MPABOM YacTH OIEpaTopa MPHCBOCHHUS, MOTYT
UCIIOJIb30BaThCS apu(pMETHIECKIE OTIEPALHH:

e  yMHOXEHHE (X);
cioxenwe (+);
BeIuuTanue (-);
nenenwe (/);
ocraTok ot penerus (%).

JInst 3aaHus IPHOPUTETOB OIEPaLlii MOTYT MCIOJIB30BaThCs Kpyribie ckoOku (). Takxke mMoryt
UCIIONIb30BAThCSI CTAaHAAPTHBIC MaTeMaTH4Yeckre (DYHKIINH, TPeICTaBICHHbIC MeToIaMu Kiacca Math:

e Math.Sin(a) — cunyc;
Math.Sinh(a) — runepoonryeckuii cunyc;
Math.Cos(a) — kocuHyC (apryMeHT 3a1aeTcs B pagnaHax);
Math.Atan(a) — apkraHreHc (apryMeHT 3a1aeTcsi B pajiaHax);
Math.Log(a) — HaTypanbHbIit Torapudm;
Math.Exp(a) — sxcroHeHTa;
Math.Pow(X, y) — BO3BOJUT IEPEMEHHYIO X B CTEICHb Y,
Math.Sqrt(a) — kBagpaTHbIii KOpeHB;
Math.Abs(a) — momyb umcna;
Math.Truncate(a) — uenast yacTpb uucia;

e Math.Round(a) — okpyrieHune yncna.

B tpuronomerpuuecknx QyHKIHSIX BCE apTyMEHTHI 33/JIaI0TCS B pajiiaHax.

I[Ipumep HanMcaHUs MPOrpaMMbl

3agaHue: COCTaBUTh MPOTpaMMy BBIYHMCICHHS I 3aJaHHBIX 3HA-UYeHUH X, Y, Z
apU(PMETHYECKOTO BBIPAKSHUS:

u=tg (x+y)—e "Wcosx +sinz”

[Tanenp quanora mporpaMMbl OpraHMU30BaTh B BUE, IPEACTaBICHHOM Ha pHC. 2.2.

Jlyis BhIBOJIA pe3ysibTaTOB PabOTHI MPOrpaMMbl B IIPOrPaMME HCIOJb3YETCS TEKCTOBOE OKHO,
KOTOpOE MPEJICTABICHO OOBIYHBIM 3JIeMeHTOM yrpasieHus. I[locne ycranoBku cBoiictBa Multiline B
True nosBIsAE€TCA BO3MOXKHOCTh PACTITUBATH 3JIEMEHT YNPABICHUS HE TOJBKO IO TOPU3OHTAHU, HO U 1O
BEepTHKAJIM. A TI0CjIe ycTaHOBKH cBokcTBa ScrollBars B 3HaueHue Both B okHe MOSBUTCS BepTHKaIbHAS,
a TIpu HEOOXOAMMOCTH ¥ TOPU3OHTAIBLHAS MTOJIOCHI TPOKPYTKH.
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WZ Na6. paé. N21 Cr. rp. 740102 ... .= 0 [ |

labEI 1 Beemire sHayenme X1 3.4 teXtBOXl
labelz Beegnre sHavenmne Y. 074 teXtBOXZ
labelB Beeaute sHauerme 2@ 1943 teXtB 0X3
l a b e l 4’ PesynsTaT BEMONHEHUA MPOrPaMMS!

ga%ogzu N1.Cr.rp. 7A62 Msaros AA. . teXtB O X4

Z-1943

Pesynetat U = 2,40859707308056

[ Bonomams buttonl

Puc. 2.2. BHemHuit Bua nporpaMmsl

Wudopmanus, kotopasi oToOpaskaeTcsi MOCTPOYHO B OKHE, HAXOIUTCS B MAaccwBe CTPOK Lines,
KaK/1asi CTPOKa KOTOpOro mmeet Tul String. OHako Hemlb3si HANPSIMYIO OOpaTUTHCS K 9TOMY CBOWMCTBY
U1 100aBJICHUS HOBBIX CTPOK, IOCKOJIBKY pa3mep MaccuBoB B C# omnpeznessercsi B MOMEHT UX WHH-
uuanu3anud. J{ias  go0aBieHHsT HOBOTO DJEMEHTa HCIONB3YeTCsl CBOMCTBO Text, K Tekymemy
COIEP)KUMOMY KOTOPOT'O MOYKHO 100aBUTH HOBYIO CTPOKY:

textBox4.Text += Environment.NewLine + "TIpuset";

B sToM mpuMepe K TEKylIeMy COAEPKUMOMY OKHA JJOOaBISIeTCsl CHMBOJ IIEpeBOAa Kypcopa Ha
HOBYIO CTPOKY (KOTOpBIH MOXET OTJIMYaThCS B Ppa3HbIX OMNEPALMOHHBIX CHCTEMaXx M TOTOMY
IpEeICTaBIeH CBOWCTBOM Kiacca Environment) um cama HOBast cTpoka. Eciam noGaBnsieTcs 4MCIOBOE
3Ha4YeHHe, TO €T0 MPEABAPUTENHHO HYKHO NPUBECTH B CUMBOJIBHBIN BUI METOIOM

ToString().

Pabora ¢ mporpamMmol TPOUCXOAWT CienayromuM o0pa3oM. Hakmure (IENKHUTE MBIIIBIO)
KHONKY «BpImonauth». B okHe textBox4 nosBrisgercs pe3ynbrar. Mi3MeHnTe HCXOHBIE 3HAYCHUS X, Y, Z
B okHax textBox1— textBox3 1 cHOBa HaXXMUTE KHOIIKY «BBIMOIHUTE) — IMOSBATCS HOBBIC PE-3YJIbTATHIL.

[Tonubli TEKCT IPOrpaMMbl UMEET CIAEAYIOIINA BUI:

using System;

using System.Windows.Forms;

namespace MyFirstApp

public partial class Form1 : Form

public Form1()

{

InitializeComponent();

}

private void Form1_Load(object sender, EventArgs e)

{

// HauansHoe 3HAYCHUE X
textBox1.Text = "3,4™:

// HauansHoe 3HAYCHUE Y
textBox2.Text = "0,74";

// HauansHoe 3HAYCHUE Z
textBox3.Text ="19,43";

}

private void buttonl_Click(object sender, EventArgs e)

{

i CuuTeiBaHue 3HaUeHUA X

double x = double.Parse(textBox1.Text);

/! BreiBog 3Hauenns X B okHO textBox4.Text +=

Environment.NewL.ine +
"X ="+ x.ToString();
/! CuutbiBanue 3HaYeHUA Y
double y = double.Parse(textBox2.Text);
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I/ BeBon 3Hauenus Y B okHO textBox4.Text +=
Environment.NewLine +
"Y ="+ y.ToString();

1! CuuTbiBaHue 3HaYeHUsA Z
double z = double.Parse(textBox3.Text);
/! BriBoxg 3Hauenuss Z B oOkHO textBox4.Text +=

Environment.NewLine +

"Z ="+ z.ToString();

1 Beruncnsem apudmerndeckoe Boipakenue double a =
Math.Tan(x +y) *

Math.Tan(x + y); double b = Math.Exp(y - z);

double ¢ = Math.Sgrt(Math.Cos(x*x) + Math.Sin(z*z));

doubleu=a-b *c;

1 BeiBomum  pesyabraT B OKHO textBox4.Text +=
Environment.NewLine +

"Pesynprar U =" + u.ToString(); } } }

Ecnmm mpocto ckommpoBaTh 3TOT TEKCT W 3aMEHUTH UM TO, YTO OBUIO B pelakTope koma Visual
Studio, To mporpamMma He 3apadoraeT. [IpaBunsHee Oynet co3nath 00padoTurku coobiTHil Load y hopmer
u Click y KHOTIKM ¥ y»e B HUX BCTaBUTh COOTBETCTBYIOMIMK KOJ. DTO 3aMEYaHUE OTHOCUTCS M KO BCEM
MOCIIEAYIOIINM J1a00paTOPHBIM paboTaMm.

3ajaHne Ha NPAKTU4YECKYI0 padoTy

Hwxe mnpuBeneno 20 BapuanToB 3amad. [lo ykasanwro mpemnojaBaTenss BbIOEPHTE CBOe
UHIMBHYaJbHOE 3aJaHUe. Y TOUHUTE yCIOBHE 3aaHUs, KOJINYECTBO, HANMEHOBAHHUE, TUITHI HCXOIHBIX
JIAHHBIX. B COOTBETCTBMM C 3THM YCTaHOBUTE HEOOXOIUMOE KOJHUYECTBO OKOH TextBoX, TekcTh
3aroJIOBKOB Ha (hopMme, pa3Mepsl WIPU(TOB, a TakKe THIBI MEPEMEHHBIX U (PYHKIUH MPeoOpa3oBaHUsI
P BBOJIC M BBIBOJIE PE3YJILTATOB. [[JIsl MPOBEPKHU MPaBUIILHOCTH IIPOrPaMMBI ITOCTIE 33 aHHs IPUBEICH
KOHTpOJIBHI)II\/'I IMPpUMEP: TCCTOBBIC 3HAUCHU IMECPEMCHHBIX, UCIIOJIb3YEMBIX B BBIPpAXKCHUU, U PE3YJIbTAT,
KOTOPBIH IPH 3TOM TOITYy4aeTCsl.

NupuBuayanbHblie 3a1aHus

(

2cos \——Tl ¥ A
| 6)| z |
e |I+ =il

054sin"y | 3-z7/5)

Tlpn x=14.26. y=-122 z=3.5x107 +=0.564849.

pu x=—4.5. y=0.75%10~, z=0.845x10° u=-55.6848.

1+sin’(x+y) |, ; )
P %—)_\“ + cos'! z'u'ctgl ‘
% \ z

1+ .\':.1':

Tlpr x=3.74x107, y=—0.825. =0.16x10%, v=1.0553.
1Y

'l+:+i+i+—:—!.
\ 2 3 4

(1+2sin’y)
4 w= |cos.1‘ —cosy

Tpu x=0.4x10%, y=—0.873, z=—0.475%107 w=1.9873.
( 1\ .
3. @= ln{‘_\'—‘Jﬁ )'{ .\’—% }+ sin” arctg(z).
Tpu x=-15.246, y=4.642x107, z=20.001x10" & =-182.036.
6. f=\10(3x+x"?) (arcsin’z—|x~]).
Tpu x=16.55x107. y=-275.2=0.15 §=-38.902.
R ) 1 _r+3|.r—y|+.\':
7. y=3arctg(x)——arccos(x)——F———.
4 |.1'—_\'|:+.\"
Mpr x=0.1722. y=6.33, z=3.25x107 y =-172.025.
] B Lo
8. (p:——e |" “| :—,311‘5 +n'y.
arctg(x)+arctg(z)
Tpa x=-2.235x107, y=223, z=15.221 ¢ =39.374.
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17.

18.

19.

10.

11

13.

14.

16.

cosy—
(y—x)

+H(y—x)———"

I+(y—x)

¥
5. ald
x* —3—
X

u/:

a=2",1x+(/;|§/e’"1?.

Tpr x=3.981x107, y=—1625x10°. =0.512 a=1.26185.

I,\’-.]'I{l-*- sin” =

,/.‘c+y

X
2

b=_1'dﬁ+cos5(y}

IMpr x=6.251. y=0.827, z=25.001 5=0.7121.

; , ,\'(arctg:—-g-]
(=2|J|+(3x) . :

Ipu x=3.251. y=0325. z2=0466x10~ ¢=4.025.

".1'+\3/.\’——I

|.r-y|(si112 z +tg:) :

f:

Ipu x=17.421. y=10365x10" . z=0.828x10° £=0.33056.

“xd x+ :

+
2|x+y|

2 |-

(

—illy~—2|+3

{x+l)-l<sm:.

IMprx=123x10". y=154.2z=0.252x10° g=82.8257.

" Y
h ____x’l-f-e‘"l |(1+|_\'-—.\'|)+J—I—" )" —]-—j—" i3

=I+x|y—-tg: 3

Ipu x=2.444. y=0.869x107_z=-0.13%10° 1=-0.49871.

y=ex - 2.7—Ic|1+ Pl -+ cos—(a +8)°
= cx” cx—b

a=3.7: 5=007: ¢=15; x=5.75

y=4.5("+"”)3 ~J@r b5 +101 20D

(a—b) In(a +b)
a=75 b=12; x=05
2
y=24/% o +(a—b)sin’(a—b)+107 (x—B)

a=

a=

y=

3.1 b=07; x=-0.05
ax;qﬂi _|x+b|2—a' tgzb

37(x"+57) x

01 b=24;, x=-03

’c —d’ In(x*+¢) 107
y= + - 3
x 0.7x+ad c—dx

a=

45 ¢=T74 d=-2.1 x=0.135
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[pakTnyeckas padora Ne 3 «CocTaBiieHne MporpaMM pa3BeTBJISIOLIEiCA CTPYKTYPBI»

Heas paGoTbl: HAyYUTHCS TOJIB30BATHCS JIEMEHTAMH YIPaBICHUS [UIl OpraHu3aliH
nepekmtoueHuit (RadioButton). Hanucats 1 oTiaanTh mporpaMmy pa3BeTBIISIOIIETOCS arOPUTMA.

Jlornyeckue nepeMeHHbIe U ONEPAIIMH HAJl HUMHU

[lepemeHHBIE JIOTHYECKOTO THUIA OIMHMCHIBAIOTCS TOCPEICTBOM CIYXeOHOTO cioBa bool. OHn
MOTYT HPUHHMATh TONBKO ABa 3HadeHus: — False (1oxw) u True (uctuna). Pesynprar False (1oxp) u
True (McTHHA) BO3HHMKA-ET NP UCIOJIH30BAHKUH OIepanuid cpaBHeHUs > (OoibIe), < (MeHble), != (He
paBHO), >= (OoJbIIIe WIIM PaBHO), <= (MEHBIIEC WIH PaBHO ), == (paBHO). ONUCHIBAIOTCS JIOTHYECKHE
MIEPEMEHHBIE CIICAYIOIUM 00pa3oM:

bool b;

B s3p1ke C# MMeIOTCS JTOTMYECKUE ONepaluy, IPUMEHsIeMbIe K MepeMEHHBIM JIOTHYECKOTO THIIA.
Oto omepanuu siorudeckoro orpunanus (!), mormueckoe M (&&) u mormdeckoe MJIN (||). Onepamus
JIOTHYECKOTO OTPHUIIAHUS SBISICTCSA YHAPHOI onepanueid. PesynbraT onepauuu ! ectb False, eciu onepann
UCTHHEH, U TrUe, eciu OMepaHj MMeeT 3HadeHHe «I10kby». Tak, ITrue — False (HempaBnma ecTh JIOKB),
IFalse — True (He 10Xb ecTh MpaBaa).

Pesynprar onepanuu norumyeckoe M (&&) ecTb HCTHHA, TOJIBKO €k 00a OnepaHia UCTHHHBL, U
JIOKBb BO BCEX MPYTHX ciydasx. Pesymprar omepa-mun snorudeckoe WJIW (||) ecTs mcTuHa, ecinm Kakow-
0o U3 ee ONepaHI0B HCTHHEH, U JIOKEH TOJBKO TOT/a, KOraa 00a ornepaH/a JIOKHBI.

Ycio0BHBIE OnIEPaTOPBI

Omnepatopsl BETBICHHS [TO3BOJISIOT U3MEHHUTH TOPSIOK BHIMOIHEHHS ONIEPaTOPOB B IIPOrpaMMe.
K onieparopam BeTBIICHHsI OTHOCATCS YCIIOBHBIN orepatop if u omepaTtop Beidopa switch.

VYcnoBHbli onepaTop if ucmons3yeTces A pa3BeTBICHHS TIpoliecca 00-pabOTKU TaHHBIX Ha 1B
HarnpasyieHuss. OH MOXET UMETh OJIHY U3 GOPM: CO-KPAIICHHYIO WX TIOHYIO.

dopma cokpalleHHOro orneparopa if:

if (B) S;

rae B — noruyeckoe wim apumMeTnieckoe BhIpaXKeHNUE, HCTUHHOCTh KOTOPOTO IpoBepsieTcs; S
— omepaTop.

[Ipu BBIMONHEHUH COKpaIeHHOW (OpMBI omeparopa if cHayanma BBIYUCISETCS BBIpakeHUe B,
3aTeM MPOBOJUTCS aHAIM3 €ro pe3yibraTa: eclid B UCTHHHO, TO BBIMONHSETCS omeparop S; ecnu B
JIOKHO, TO omeparop S mpomyckaerca. Takum o0pa3oM, ¢ TOMOMIBIO COKpAIeHHOH (OpMBI ortepaTropa
if MOXHO JTMOO BBHIMIOIHHUTE ONEPATOP S, TUOO MPOIMYCTHUTH €T0.

dopma nostHOTO omeparopa if:

if (B) S1; else S2;

rne B — nmormueckoe wim apudmernueckoe BBIpaKEHUE, HCTUHHOCTh KOTOPOTO MPOBEPSIETCS;
S1, S2 — onepatopsl.

ITpu BbIMONHEHMK MOMHON (hopMBI omeparopa if cHayanma BeIMHCISIETCS] BhIpakeHHe B, 3aTem
aHATM3UPYETCsl ero pe3ynbraT: eciu B wcTuHHO, TO BhIMONHAETCS omepartop S1, a omepartop S2
MporyckaeTcs; eciu B J105kHO, TO BhINONIHsETCS oneparop S2, a S1 — nponyckaercsa. Takum o0paszom, ¢
MOMOIIBIO MOJHON (hopMbl onepaTopa if MOXKHO BBIOpaTh OJHO W3 JIBYX AlNbTEPHATHBHBIX JEHCTBUI
nporecca 00pabOTKH TaHHBIX.

Jiist mpriMepa BBIYHUCIIMM 3HaYeHUE QYHKIHH:

[sin(x). ecmx < a
y(x)=<cos(x).ecma<x<h
\te(x). eccmx 2 b

VYkazaHHOE BBIpa)KEHUE MOXKET OBITh 3alIPOrPaMMHUPOBAHO B BUJIE

if (x<=a)

y = Math.Sin(x);

if (x>a) && (x <h))

y = Math.Cos(x);

if (x>=b)

y = Math.Sin(x) / Math.Cos(x);

WU C TIOMOIIBIO oriepaTopa else:

if (x<=a)
y = Math.Sin(x);
else
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if (x<b)

y = Math.Cos(x);

else

y = Math.Sin(x) / Math.Cos(x);

Baxxnoe npumeuyanue! B C-mooOHBIX S3bIKax MPOrPaMMHPOBAHUS, KOTOPBIM OTHOCUTCS U CH#,
oreparys CpaBHCHHS MTPECTABIISICTCS ABYMs 3HAKAMU PaBCHCTBA, HAIIPUMED:

if @==h)

Omneparop BbiOOpa SWitCh mpenHasHaueH s pa3BETBIACHUS MPOIECCa BBIYKMCICHHH IO
HECKOJLKHMM HarpasieHusM. @opmat oneparopa:

switch (<serpaxkenne>)

{

Case <KOHCTAaHTHOE BbIpa)keHHE [>:

[<omeparop 1>];

<omeparop mnepexona>;

Case <KOHCTAaHTHOE BBIpaKEHHE 2>:

[<omepatop 2>];

<omepaTop mepexona>;

Case <KOHCTAaHTHOE BBIPAXKCHUE N>:

[<omeparop n>];

<omeparop nepexona>;

[default:

<omepartop>;]

}

3ameuanue. BripaxkeHue, 3amMCcaHHOE B KBaJpPaTHBIX CKOOKAx, SBISCTCS HE00A3aTeIbHBIM
3JIeMEHTOM B omepatope Switch. Ecimu oHO OTCyTCTBYyeT, TO MOMET OTCYTCTBOBAaTH W OIEPATOp
nepexona.

Brlpaskenue, crosiiiee 3a KIIOYEBBIM CIOBOM SWitCh, moimkHO WMeTh apu(pMeTHUECKHIA,
CHUMBOJIBHBIN WJIK CTPOKOBBII THT. Bce KOHCTAaHTHBIE BRIPAXKECHUS TOHKHBI MMETh Pa3HbIC 3HAYCHUS, HO
WX THUI JOJDKEH COBIAQJATh C THIIOM BBIPQXCHHS, CTOSIIMUM IOCNE SWitCh WM MPUBOIUTHCS K HEMY.
KiroueBoe €10BO CaSe M pacloIOKCHHOE IOCJIC HEro KOHCTAHTHOE BBIPAKCHUE HA3bIBAKOT TaKKE
METKOH Case.

BeimonHeHre omeparopa HAYMHACTCA C BBIUYMCICHUS BBIPAXKCHHUS, PACIOIOKEHHOTO 32
KITIo4ueBbIM ciioBoM switch. [ToiydeHHBIN pe3ynbTaT cpaBHUBaeTCs C METKO# case. Ecim pesymbraTt
BBIPOKEHUS COOTBETCTBYET METKE Case, TO BBIMOJHICTCS OMeparop, CTOAIIMN MOcie ITOM METKH, 3a
KOTOPBIM 00sI3aTeNIbHO JIOJDKEH CiieoBaTh orepatop mnepexona: break, goto, return T. a. Ilpu
WCIIOJIb30BaHMU orieparopa break mpoucxoJuT BBIXON W3 switch yrpaBieHue repeaaercst onepaTopy,
cnenyroiiemMy 3a switch. Eciu ske ucmonb3yercs oneparop goto, To yrpaBjieHHUE IiepeacTcs onepaTopy,
MOMEYEHHOMY METKOU, cTosimeid mocie goto. Hakower, omeparop return 3aBepiiaeT BBIMOJHEHUE
TEKYIIIero MeTo/a.

Ecnu HM OHO BBIpa)KEHHE case HE COBIMAJacT CO 3HAUEHUEM oreparopa switch, ymnpasieHue
nepeaeTcs orneparopaM, cleaylonmM 3a Heobs3aTenpHON moamuckio default. Ecou mommucu default
HET, TO YIpaBJICHUE MepeaacTCs 32 mpeesbl oneparopa switch.

[Tpumep ucnons3oBanus onepaTopa switch:

int dayOfWeek = 5;

switch (dayOfWeek)

{

case 1:

MessageBox.Show("TlonenensHux");

break;

case 2:

MessageBox.Show("Brophauk");

break;

case 3:

MessageBox.Show("Cpena");

break;

case 4:
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MessageBox.Show("Yersepr");

break;

case 5:

MessageBox.Show("'TIsramma");

break;

case 6:

MessageBox.Show("Cy66ota™);

break;

case 7:

MessageBox.Show("Bockpecenne™);

break;

default:

MessageBox.Show(""Heseproe 3nauenue!"); break;

}

ITockodabKy Ha MOMEHT BBINOJNHEHUS oOreparopa SWItCh B 3ToM mpuMepe mepeMeHHas
dayOfWeek paBusizace 5, To OyayT BBITIOJIHEHBI ONlEpaToOpsl 13 0J0Ka case 5.

B psine cnydaeB onepatop switch MOXHO 3aMEHHTH HECKOJIBKUMH OIle-paTtopamu if, oHaKo He
BCeTJa Takas 3aMeHa OyjeT Jierde s 4TeHus. Hampumep, mpuUBEACHHBIH BBIIIE MPUMEP MOMXKHO
MeperrcaTh Tak:

int dayOfWeek = 5;

if (dayOfWeek ==1)

MessageBox.Show("'TTonenensauk");

else

if (dayOfWeek == 2)

MessageBox.Show("Bropuuk");

else

if (dayOfWeek == 3)

MessageBox.Show("Cpena");

else

if (dayOfWeek == 4)

MessageBox.Show("Uersepr");

else

if (dayOfWeek == 5)

MessageBox.Show("'TIaranna");

else

if (dayOfWeek == 6)

MessageBox.Show("Cy660ota™);

else

if (dayOfWeek ==7)

MessageBox.Show("Bockpecenne™);

else

MessageBox.Show("HesepHoe 3nauenue!");

Knonku-nepex/royarean

IMpu coszganum mnporpamm B Visual Studio mis opraHuzanuu  pa3BeTBICHHIT  4acTo
HCIIOJIB3YIOTCS DJIEMEHTHI yIpaBiieHHs B BUAe KHomok-niepekirodareneii (RadioButton). CocrosiHue
TaKOM KHOTKH (BKJIFOYEHO—BBIKIIIOYEHO) BU3yaJbHO OTpaxkaeTca Ha (opme, a B MporpaMMe MOKHO
y3HaTh €ro ¢ momoiisio cBoiictBa Checked: eciin KHOMKa BKJIKOYEHA, 3TO CBOMCTBO OYIET Comepikarh
True, B mpotuBHOM ciy4ae False. Ecinu monbs3oBatens BRIOMpAeT OJMH U3 BApUAHTOB MIEPEKITIOYATENS B
rpyIIie, BCe OCTaJbHBIE aBTOMATUYECKU OTKIIOYAIOTCS.

I'pynmupyrorcsi pajlioKHONKKA C TIOMOIIBIO KaKoro-mubo KOHTEeWHepa — 4acTo 3TO ObIBaeT
anemenT GroupBox. PannokHomnku, pasMerieHHble B pa3sHbIX KOHTEHHepax, oOpa3yloT He3aBUCHMBIE
TPYIIIBL.
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BeiGepure pyrHkumo
@) sin(x)

") cos(x)

- explx)

Puc. 3.1. I'pynma paguoKHOIIOK
if (radioButton1.Checked)
MessageBox.Show("Bsidpana dyHkitus: cunyc');
else if (radioButton2.Checked)
MessageBox.Show("Bsiopana dynkuus: kocunyc");
else if (radioButton1.Checked)
MessageBox.Show("Bribpana ¢hyHkIms: skcrioHenTa");
Ipumep HAaNMCAHUS POTPAMMBbI
3amaHue: BBECTH

v-sin(x)+z mprz—x=0
sinfx)

U=3 y-e z.mprz—x=<0

\y-sin(sin(x))+z. mpuz —x >0

aZ flabopatopHan pabotaNe2 — = “ |

X= 05
Y= (22
Z= |0

Pesynetate) paboTel nporpammel T, NeTpoea
l'lpu X= 0,5

MpuY=22

MpuZ=10

U = 11,4407166825379

Myck Oyunctuts

Puc. 3.2. OkxHo nabopaTopHOl paboThI

Co3nanue gpopmsbl

Cosnaiite hopMy, B COOTBETCTBHH C puC. 3.2.

Pasmecture Ha Qopme snementsl Label, TextBox u Button. [Tone ans BbIBoma pe3ynbTaToB
Takxke sBisercss aneMeHToM TextBox c ycranoenenHeiM B True cBoiictBom Multiline n cBolicTBOM
ScrollBars ycranoBnennsiM B Both.

Co3nanue 06padoTYMKOB COOBITHIA

O6paboTunku cOOBITHI CO3AAIOTCS AHAJIOTHYHO TOMY, KaK M B NMPEAbI-AYIIHX JIAO0PAaTOPHBIX
paborax. TexcT 00paboTUrKa COOBITHS HaXKaTHs Ha KHOMIKY «[lyck» mpUBe/ieH HUXe.

private void buttonl_Click(object sender, EventArgs e)

{

/! IMonyyenue ucxomHbix naHHbIXx u3 TextBox double x =
Convert.ToDouble(textBox2.Text); double y = Convert. ToDouble(textBox1.Text);

double z = Convert.ToDouble(textBox3.Text);

/! BBoj mMCXOAHBIX MaHHBIX B OKHO pe3ynbTaroB textBox4.Text =
"Pe3ynbpTaThl paboTHI IpOrpamMmsel * +
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"ct. ITerpoBa ML.H. " + Environment.NewL.ine;

textBox4.Text +="TIpu X =" + textBox2.Text + Environment.NewL.ine;
textBox4.Text +="IIpu Y =" + textBox1.Text + Environment.NewLine;
textBox4.Text +="TIpu Z = " + textBox3.Text + Environment.NewL.ine;

1 BeruuciieHue BoIpaskeHUS
double u;
if (z-x)==0)

u =Yy * Math.Sin(x) * Math.Sin(x) + z; else
if (z-x)<0)
u =y * Math.Exp(Math.Sin(x)) - z;

else

u =y * Math.Sin(Math.Sin(x)) + z;

1 BeiBon pesynbrara

textBox4.Text +="U =" + u.ToString() + Environment.NewL.ine;

}

3aHyCTI/ITe nporpamMmy Hu y6e,£[I/ITeCI> B TOM, 4YTO BCE€ BCTBH aJII'OPpHUTMa BBIIIOJIHAOTCA
MIPaBUJILHO.

3agaHue Ha MPaAKTHYECKYI0 padoTy

ITo YKa3aHUuo NOpernoaaBaTeiisd BI)I6epI/ITC WHANBUAYAJIBHOC 3aJlaHUC W3 HWKCIPHUBCACHHOT'O
crmcka. B kagectse f(x) mcrmonb3oBath o BeIOOpy: sh(x), x%, eX. OTpemaktupyiite BHI GOPMBI M TEKCT
IpOTPaMMBI, B COOTBETCTBHH C ITOJTyYEHHBIM 33/IaHHEM.

VYCl0KHEHHBIA BapUAHT 3aJaHus JJIsl MPOJBUHYTHIX CTYAEHTOB: C IMOMOIIBIO PaJUOKHOIOK
(RadioButton) mate moap30BaTeN0 BO3MOXKHOCTE BO BpeMsl pabOTHI MPOrpaMMBbl BEIOpPATh OJIHY U3 TPeX
NPUBECHHBIX BBIIIE ()yHKITHHA.

HNuauBuayansHble 3a1aHUs

() + (2 +3F x50
ln]f(x)‘ J]’(,f(x)—'_\'ls.x ! ¥{0

|'|‘f(xJ +3f = JF@y. )0

.7=-If(x)é_\l"+"l’|f(.\:Tv|.n-,O 2. b= i
(F)+y) +1, x=0. i{(ﬂ: +3f. ::3
[f(x) +y* +sin(y), x-y=0 (F@)-y) =actg( £(0), x)¥
3. e=4(flx)—y ) +cos( ¥). x=1)0 4 d= :!U'—f(.\')l‘ +aretg( f(x)). ¥)x
| y—rf(x) )y +tg(¥). x—»(0. |_|J'+f(.r)f +05. y=x
1 JF(X). - Hesemnoe, x)0 7 0.5¢xb(10
5. e=<il Zv']f(x)l. i—uemnoe, x(0 6. g=1 V'I]f(T—bl‘ 0.1{xb{0.5
\}m uHaye. 2f x)>. uHade.
|‘5' 7O yxb10 [sin(5£(x) + 3m F 0L —1mix
T B= 5.“"|f(_x)+4‘b|_ 12(xb{40 8. j=.cos(3f(x)—5m|f(x)|} xym
l‘bf(.r): 3 uHaue. () +m) . x=m.
27 +3p%. x| a7 +|d} |xgp10
9. I=4|fm-z.  3x(|y 10. k=1e70He |xqlc10
(fx)-pP.  x=|p} ]f(x) +ql |xg|=10
max(f(x).y.z) . in( f(x)+y.»—z)
1. m=%—>. 12 n=%
2 A= Y max{f(x) +y+ 2.3z
R s e
(ax?+2)
) - f(x), 1dx <3,
‘f(sin(x))z-!-sm(f(‘\')l.,\'—,1’=0 (x*+1)
15. c=<(f(cos(x)))+cos( f(3)). x—»)0 16. a=4a*+f(x). |x| =23
(y— £t2G)) +te(¥). x—y(0. a_\'ﬂ’; x| €1
(x+2)

inI] e <[4 [x-&po

FlxY -3 -cos(x), x+3=0

17. c={{f@)-»F —coslyl x+)0 18. k= {x/"", |.t~k|‘j10
(- f@) +7. x+30. f-k, |x-H =10
[sin(f(x)) +cos(f(3), x—y=0

19. ¢ =‘ tg(f(x+¥). x—)0 20. r=max(min(f(x).y).z)

{sin® (f(x)) +cos* (f(3). x—y(0.
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[pakTnyeckas padora Ne 4 «CocraBiieHne NPOrpaMM UMKJINYECKOH CTPYKTYPBI»

Ieas padoThl: M3yYnTh MPOCTEUINNE CPEACTBA OTIAaaKu mporpamm B cpexe Visual Studio.
CocTaBUTh U OTIAUTH MPOTPAMMY IIHKIHYECKOTO aJrOPUTMA.

OnepaTopsbl Opranu3anuy MUKJI0B

[Tog UMKIOM MOHMMAETCSi MHOTOKPATHOE BBINOJHEHHE OJHHUX W TEX JKE OIEepaTopoB IpH
Pa3INYHBIX 3HAYCHHSIX MPOMEKYTOUYHBIX JaHHBIX. UHCIO MOBTOPEHUH MOXET OBITh 3aJIaHO B SIBHOU
WM HesIBHOM (hopMme.

K omepaTtopam mukia OTHOCSATCS: IUKI ¢ TipeayciaoBueM while, nmukn nocrycinosueM do while,
UK ¢ mapameTpoM for u mukir mepe6opa foreach. PaccMoTpuM HEKOTOpEIE M3 HUX.

Iuk ¢ npexyciaoBueM

Omepatop numkina While opraHu3yer BBINONHEHHE OJHOTO omepaTopa (MPOCTOrO WK
COCTaBHOTO) HEM3BECTHOE 3apaHee unciio pa3. Popmar nukima while: while (B) S; rne B — Bripakenue,
WUCTUHHOCTh KOTOPOTO TpPOBEpsieTcsl (YyCIOBHE 3aBEpIICHMs LWKIA); S — Telo LUKIa — OIepaTrop
(mpocroii miaM coctaBHOM). [lepea KakAbIM BBIMOJHEHHEM Tella IMKJIA aHAIU3UPYETCs 3HAUYCHHE
BBIpOKEHUST B: eclii OHO WMCTHHHO, TO BBITIONHSACTCS TEJIO IUKJIA, W YNpaBICHUE TepenaeTcs Ha
MOBTOPHYIO TMPOBEPKY yclioBus B; ecnm 3HaueHwe B 10X-HO — IMKI 3aBeplmacTcs W YNpaBICHUE
nepefaeTcst Ha omnepaTop, cleayrolnuii 3a oneparopoM S. Ecnu pesynbrar BblpakeHHst B okaxkercs
JIOXHBIM TPH TIEPBOU MPOBEPKE, TO TEJIO IUKJIA HE BBIMONHUTCS HU pa3dy. OTMETHM, YTO €CIH YCIIOBHE
B Bo BpeMs paboThl IUKIa He OYyAET M3MEHSTHCS , TO BO3MOXKHA CHUTyalusl 3alUKIHBAHUSA, TO €CTh
HEBO3MOXKHOCTh BBIXOJ@a M3 LHUKJIA. [l03TOMYy BHYTpHM Tejla JOJDKHBI HAXOJHMTBCS OIEPaTOPBI,
MPUBOIAIINE K N3MEHEHUIO 3HAYCHHS BRIpaKEHHS B Tak, 4TOOBI MK MOT KOPPEKTHO 3aBEPIITUTECS.

B kauecTBe WILTIOCTPAIIUK BBIMOJHEHHS TUKIa While pacCMOTpUM MporpamMMy BBIBOJA IIEBIX
qrcen oT | 10 n 1Mo HAaXKaTHIO KHOTKH Ha (opmMe:

private void buttonl_Click(object sender, EventArgs e){

int n = 10; // KonraecTBo moBTOpeHnit nukina int i = 1; / HagansHoe 3HaueHME

while (i <=n) // TToka i MeHbIIIE WM PaBHO N

{

MessageBox.Show(i.ToString()); // ITokassiBaeMm i i++; // YeenmuunBaewm i Ha 1 }}

Huka ¢ mocrycaoBueM

Omneparop nukina do while Takke opranuzyer BBIIIOJHEHHUE OAHOTO oreparopa (IIpOoCTOro W
COCTaBHOT'0) HEM3BECTHOE 3apaHee yucio pa3. OfHaKo B OTIUUME OT nukia while ycrnoBue 3aBepuieHus
[IUKJIa TIPOBEPsIeT-CA IMOCIIe BBINOTHeHHs Tena nukia. ®opmar rukia do while: do S while (B); roe B —
BBIpOXEHHE, UCTUHHOCTh KOTOPOTO MpOoBepsieTcs (YCIOBHE 3aBepliie-HUS IUKIA); S — TeNo IHKIa —
omneparop (mpoctoit uiu 670K). CHavama BBRIOIHSAETCS OMepaTop S, a 3aTeM aHaTU3UPYyeTCS 3HAUCHUE
BBI-paXKCHUS B: eciy OHO MCTHHHO, TO YINpPAaBJICHHE MEPEIacTCsi Oneparopy S, €ClH JOKHO — IHKI
3aBepIlacTCs, U yIpaBleHUE NMEPeaeTcsl Ha oneparop, ciaeayto-uii 3a yenosueM B. Tak kak ycioBue
B mpoBepsieTcst mociie BHIMOTHEHUS TeJla UK, TO B IIOOOM ClTydyae TEO IUKJIA BBITOTHUTCS XOTSI ObI
OJIUH pa3.

B omeparope do while, Tak e kak u B onepatope while, Bo3MO)KHa CHUTyaIus 3alIUKIIUBAHUS B
ciydae, eciii ycloBue B Bcerna OyaeT octaBaTbesi HCTHHHBIM.

uka ¢ napameTpom

[{ukn ¢ mapaMeTpoM UMEET CICAYIOIIYIO CTPYKTYPY:

for (Kunnnmanusaius’™>; <BbIpaXeHHe™>; <MOoH(UKAIUI>) <omepaTop>;

WNunnuanu3anusi UCToNb3yeTcsl s OOBSIBICHUS W/WIM TMPUCBOCHUS HAYAIbHBIX 3HAYCHHH
BEJIMYMHAM, UCIOJIb3YEMbIM B IIMKJE B KA4yeCTBE MapaMeTpoB (CUETUYMKOB). B 3Toi dvacTy MOMXKHO
3amMcarh HECKOJIbKO OIEepaTopoB, pa3/ieleHHbIX 3arsiToil. OOJNacThio JEUCTBHUS TIEPEMEHHBIX,
OOBSIBIICHHBIX YaCTH WHHUIMATU3AIMU IUKJIA, SBISCTCSA IIMKJI W BIOKCHHbIC ONOKW. VHUIManu3aius
BBIMOJTHSACTCS OJIMH pa3 B HAYAJIC UCTIOJIHEHHUS IHKIIA.

Brlpakenue omnpenensier yCIOBHE BBITIOJHEHHS IIMKIA: €CIU €ro Pe3ysibTaT MCTUHEH, IHKII
BBIMTOJTHAECTCA. VICTHHHOCTD BEIPAYKEHHUS TIPOBEPSAETCS TIEPET KaKIIM BBITOJTHEHHEM TElTa IMKIIA, TAKAM
00pa3oM, UKJI C MapamMeTpoM pealu30BaH Kak IHUKJI C IpeaycioBueM. B Oloke BbIpakeHHE uepe3
3aISTYI0 MOYKHO 3aIMCaTh HECKOJIBKO JIOTHUECKUX BBHIPAKEHHH, TOT/Ia 3arisiTasi PABHOCHIIbHA OTIEPAIlN
norudeckoe U (&&).

Moaudukanus BBITOTHICTCS TOCIE KaXJOW HTEpalMyd IUKJIA W CIYKUT OOBIYHO IS
H3MEHEHUS TTapaMeTpoB IHKIIA. B yacTi MomubUKaimsa MOXKHO 3alHUCATh HECKOJIBKO OMEPAaTOPOB Uepes3
3aIsTYIO.
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Onepatop (MpOCTOM WM COCTaBHOM) IpeACTaBisgeT coOOW Teno mukia. Jlobas U3 yacTel
omepatopa for (MHUIMATU3AIUs, BEIpaXXCHHE, MOTUPHUKAIUSL, OIEPaTOP) MOKET OTCYTCTBOBaTh, HO
TOUKY C 3aIATON, ONPEACISIIONTYI0 TTO3UITUIO MPOMYCKAEMON YacTH, HA/I0 OCTABUTh.

[Ipumep popMupoBaHUS CTPOKH, cOCTOsMIEH 13 gucen oT 0 10 9, pa3meaeHHBIX POOCIIaMHu:

string s =""; // Mauupanu3aius CTpOKU

for (int i = 0; i <= 9; i++) // Ilepeuncnenne Bcex uncen s += i.ToString() + " "; / HobaBnsiem
YUCIIO0 U TIPOOEIT

MessageBox.Show(s. ToString()); // TToka3siBacM pe3ysbTar

Janserii npuMep padotaer ciaenyrommmM oopazoM. CHavasla BRIYHCISCTCS HaYaIbHOES 3HAYCHHE
MEPEeMEHHOM 1. 3aTeM, MoKa 3HAYCHUE 1 MEHbBIIC WM PAaBHO 9, BBINOJHSACTCS TEJO IMKIIA, U 3aTeM
MOBTOPHO BBIYHMCIIsIeTCS 3HadeHue i. Korma 3Hadenwe i cTtaHoBUTCS Ooibine 9, yCIOBHE — JIOKHO U
VIpaBICHHUE MEPEIACTCS 32 PE/ICITbI UK.

Cpenctpa oTJIaAKH IPOrpamMM

[IpakTHueckn B KaXJI0M BHOBb HANMCAaHHOW IPOrpaMMe IOCEe 3amycka OOHApYKHBAKOTCS
ommnOKku. OmUOKH TEepBOr0 YpPOBHSA (OMIMOKM KOMIWJISINH) CBA3aHBI C HEMPaBWIBHON 3alHCHIO
omepatopoB (opdorpaduieckue, cuHTakcuueckue). llpm oOHapyKeHUH OIMMUOOK KOMIHIATOP
(bopMHpYET CIHCOK, KOTOPBI O0TOOpa-kaeTcs 1Mo 3aBepiueHuto KoMmuwsiuu (puc. 4.1). Ilpu stom
BO3MOXCH TOJIBKO 3aIyCK MPOTpaMMbl, KOTOpas OblIa YCHEIHO CKOMITHIMPOBAHA JUIsl MPe-IbIayIneH
BEpPCHUHU IIPOrpaMMBI.

Cnncox owwbox

@ Owmbor 2 | 1\ Mpegynpesaenii0 | i) Coobuuesin: 0

Onucarme Qaiin Crpoxa
U1 Wcnoas30eanie NOKANSHNN NepeMaHO "u”, KOTOPOIM HE NPUCEDERD 3HANEHAE Forml.cs 45

Q 2 AprymenT otcyTeTayer Forml.cs 39

Puc. 4.1. OxHO cO CIMCKOM OIIMOOK KOMITMIISILIUA

[Tpu BBISBICHMN OMIMOOK KOMIMJISIIUHM B HIDKHEH YacTH SKpaHa IMOSBISIETCS TEKCTOBOE OKHO
(cm. puc. 4.1), conepxaiiiee CBeleHUsT 000 BceX OIMOKax, HaWJACHHBIX B mpoekTe. Kaxmas cTpoka
9TOTO OKHA COJEPXHT UM (aiina, B KOTOPOM HalileHa omnOKa, HOMEp CTPOKH C OIIUOKOM M XapakTep
ommnOku. [l OpICTpOro TMepexona K MHTEPECYIOUIed OIMMOKe HEeoOXOIWMO IBAXKIBI IIEIKHYTh Ha
cTpoke ¢ ee onmcanueM. Ciemayer oOpaTHTh BHHMaHHE Ha TO, YTO OJ[HA OIIMOKAa MOXKET IOBJICYb 32
co0oil JIpyrue, KOTOpble HMCYE3HYT TpU €€ HCIpaBieHuH. [1o3ToMy HEO0OXOIWMO HCIPAaBIATh HMX
HIOCJIEIOBATENIHHO, CBEPXY BHH3 U, IIOCIIE HCTIPABICHUS KQXKI0H — KOMITHIIMPOBATh IIPOrPaMMy CHOBA.

Omubku BTOpPOro ypoBHS (OIIMOKM BBIIOJIHEHUS) CBSI3aHbI C OIIMOKaMH BBIOPaHHOIO
aNropuT™Ma pEeUIeHHs WIM C HEMpaBWJIBHOW MPOTpaMMHON peanus3anueld anroputMa. OTH OIIHNOKHU
MPOSIBIISIIOTCS] B TOM, YTO PE3YJIbTAT pacyeTa OKa3bIBAaCTCsl HEBEPHBIM JIMOO0 MPOUCXOIHT IEPETOHEHNE,
JeneHue Ha Houmb W np. [losTromMy mepen HCIONb30BaHMEM OTIAKEHHOW INPOrpaMMbl €€ HaJo
HPOTECTUPOBATh, T. €. CHENIaTh MPOCYETHI NP TAKUX KOMOHMHAIMSAX MUCXOAHBIX JTaHHBIX, JUI KOTOPBIX
3apaHee W3BECTEH pe3ynbrar. Ecin TecToBble pacdeThl yKa3bplBalOT Ha OMIMOKY, TO JJISl €€ IMOWCKa
CIIe/TyeT UCTIOJIb30BaTh BCTPOCHHBIE CPEICTBA OTIIAJIKU CPEIbI TPOrPaMMUPOBAHHUSL.

1. mpocreiimiem ciay4ae ans JIOKaU3allMd MecTa OHIMOKU PEKOMEH/IYETCsl TOCTYIAaTh
crenyonmM 0o0pa3oM. B OKHe pemakTHpOBaHUS TEKCTa YCTAHOBHTh TOYKY OCTaHOBAa Hepen
MOJIO3PUTEIBHBIM YYaCTKOM, KOTOPAasi MO3BOJIMT OCTAHOBHUTH BHIMOJIIHEHHE TIPOTpaMMbl U Jlanee Oolee
JIETAIBHO CIIEUTH 33 XOJ0M padOTHI ONEpaTopoB W U3MEHEHHWEM 3Ha4eHHH nepeMeHHbIX. [y aToro
JIOCTaTOYHO B OKHE PEJaKTUPOBAHMS KOJA IIEIKHYTh CleBa OT HY)XHOH CTpOo-KH. B pesymbrarte uero
AAHKas eTpoia OyAeT BLieieHa KpACHEM (prc, 3.2).

double = = Corvert.ToDouble(textBox3.Text);

/{ BEOR MCXORHNX LAHHNX W WX BNEOL B OKHO PESyNeTaToR

textBoxé.Text = “Pesy/bTaTs DaboTs nporpamws CT. (18Tposa M. " + E

textBox4.Text += "Ton X = " + textBoxi.Text + I cniment.Newline;

o Test e e L taethonn Toct 4 Ervin
@

j:J:;;:dijIBUZtonz‘ChCCde) n=1; else n = 23

switch (n)

{

“.Newline;
t.NewLine;

case O:
if ((z - x) == B) u =y * Math.Sin(x) * Math.Sin(x) + z;
else if ((z - x) < @) u = y*Math.Exp(math.sin(x)) - z;

Puc. 4.2. ®parmeHT Koz1a C TOYKOH OCTAaHOBA
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ITpu BBITIOJIHCHUH TPOTPaMMbI M TOCTHKCHHUS YCTAHOBJICHHOW TOYKHM Mporpamma Oymer
OCTaHOBJICHA, W JaJee MOXHO BBIMIOJIHATH KOJ MO IaraMm ¢ momomisio komana Otmaaka — Illar ¢
00xooMm (0e3 3axoja B Metobl) min Otinanka — llar ¢ 3axomom (¢ 3ax0m0M B MeToibl) (puc. 4.3).

textBox4.Text += "Mpu Z = " + textBox3.Text + Enviconment.Newkine;
@
if (radioButton2.Checked) n = 1;
else if (radicButton3.Checked) n = 2;
double u;
switch (n)
{
case @:
if ((z - x) ==8) u =y * Math.Sin(x) * #ath.Sin(x) + z;
else if ((z = x) < 8) b = y*Math.Exp(Math.Sin(x)) - z;
else u = y* Sln( ath. Sln(x)) -
tex‘tBox4 Text += "U = " + Cor .ToString(u) + Environment

Puc. 4.3. Otnanka nporpamMMsl

KenTbM mIBETOM BBIIENSETCS OTIEPATOP, KOTOPBIN OYJET BBHIITOJIIHEH. 3HAUCHNE TEPEMEHHBIX BO
BpPEM BBITIOJTHEHUA MOXKHO YBUJIETh, HABCAA Ha HUX KYpCOp. I[J'If[ IPEKpAIICHUA OTJIaAKU U OCTaHOBKHU
IMporpaMMbl HY?KHO BBITTIOJIHUTH KOMaHly MCHIO OTJlaI[Ka — OCTaHOBUTH OTJIAAKY.

I[J'I}l IMOUCKa aJIrOPUTMHUYCCKUX OLINOOK MOXKHO KOHTPOJIMPOBATH 3HAUCHHA IMPOMCEIKYTOYHBIX
TMCPEMCHHBIX Ha KaXXJOM IIare BBINIOJIHECHUA IMMOJO3PUTEIILHOI'O KOJIa U CPAaBHUBATh UX C PE3yJIbTaTaMU,
MMOJIy4€HHBIMH BPYYHYIO.

HOpﬂILOK BBINIOJIHCHUSA 3a/1aHUA

3ananue: BBIYMCTUTD W BBIBECTH HA JKpaH TaOiuIly 3HAYeHWH (QyHK-nMu y = a-In(x) mpu X,
M3MEHSIONIEMCS OT Xo JI0 Xk C maroM dx, a — KOHCTaHTa.

[Naneny nmanora mnpencraBieHa Ha puc. 4.4. Tekct o00paboTYMKa HaKa-THS KHOIKH
Bruraucantn IPUBEACH HUXKE.

private void buttonl_Click(object sender, EventArgs e){

// CUuThIBaHVE HAYATBHBIX JAHHBIX

double x0 = Convert.ToDouble(textBox1.Text); double xk = Convert.ToDouble(textBox2.Text);
double dx = Convert.ToDouble(textBox3.Text); double a = Convert.ToDouble(textBox4.Text);
textBox5.Text = "Paboty Beimosam ct. Banos M.A." +Environment.NewL.ine;

1. [ukn s Tabynuposanus Gpyakuuu double X = x0;

while (x <= (xk + dx / 2)){

double y = a * Math.Log(X);

textBox5.Text += "x=" + Convert.ToString(x) +

"; y="+ Convert.ToString(y) +

Environment.NewL.ine;

X =x+dx;}}

[locne oTnmagku mporpaMMbl CleAyeT NPOBEPUTh MNPAaBUIBHOCTH Pa0OTBl MPOTPaMMBI €
MIOMOIIBI0 KOHTPOJBHOro npumepa (cM. puc. 4.4). YcraHOBHUTE TOUKY OCTaHOBAa Ha ONEPaTOp IEpen
HOUKIIOM U 3allyCTUTC MpOrpamMmy . Iocne nomnaganus Ha TOYKY OCTAHOBKH, BBIIIOJIHHUTC IIOHIAIOBO
ImporpaMmy M 1mnmpo-CcjacanuTe, Kak MCHAIOTCA BCC IIEPEMEHHBIC B IIPOLECCE BLINIOJIHCHU .

[ sl TaSynuposarne dyHxiuma Iﬂli—hj
X0= 1
Xk= 4
Dx = 0‘2
A= 0,75

PaboTy BuinonHun ct. Misadoe MLAL
x=1; y=0

x=1.2; y=0,136741167595466

4. y=0,25235417746591

,6; y=0,352502721934302

8; y=0,440839998676589
y=0,5198603854 19959

2; y~0 591343020273203

4; y=0,656601553015425

’

><X><><><

3
1
=3
=2;
=2
=2,

BoiumMcnnts I

A

Puc. 4.4. OxHO niporpammsbl i1 TaOyIUpOBaHUs (HYHKLINUN
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3agaHue Ha IPaAKTHYEeCKYI0 padoTy

CocraBpTe mporpaMmy TaOyiaupoBaHus QYHKIMHU Y(X), BBIBEJUTE HA dKpaH 3HAYCHUS X U y(X) .
HyxHblii BapuaHT 3ajaHusi BHIOGpPHUTE W3 HIDKENPUBEICHHOTO CIHMCKA 10 YKA3aHHIO MpPEnoJaBaTels.
OTKOpPEKTUPYITE 3JIEMEHTHI YIIPaBICHUS B ()OPME B COOTBETCTBHUH CO CBOMM BapHAHTOM 33/IaHHS.

NupuBuayanbHble 3a1aHus

1) y=10"hc/x+cosVa'x. D v :I_Z{a—b)aef + 1,

X, =—13x, =35dx=05 X, =—075%x, =-1.5dx=-0.05:
a=-125b=-15c=0.75; a=15b=12;

3 v= lU'laxltg{a—bx), 4) 3.?:51:113 +cofs:(x3 —b).

x, =—05x, =25dx =005 X, =3.3x, =103:dx =025
a=102b=1.25; a=135b=-0625

5) v=x'+cos(2+x’ —d). 6) y=x"+tg(5x+b/x).

x, =460x, =58dx=02 x,=-15x, =-25dx=-05
d=13 b=-08;

7 y=9x+15Vx" +b’). 8) y=9x*+sin(57.2+x).

X =—24x; =Ldx=0.2: %, =—0.75.x, =-2.05.dx =—0.2;
b=2.5:

9) y=0.0025bx" ++/x +e"*, 10) y=x-sin(+/x +b-0.0084).
¥, =—Lx, =4dx=05 X, =—2.05x%, =-3.05:dx =-0.2;
b=23: b=34;

e x 2

1) y=x+x’+a—be’| 12) =90 +b°)igx.

X, =—hx, =—62:dx=-0.2; X, =lx, =22:dx=02;
a=0.1: b=3.2;
2 gy 3 3 3t 52 3

13) y=fe—b T —x ot 1)y -b)lnex? +127),

X, =—0.73x, =-1.73:dx=-0.1; X, =023x%x, =52:dx=03;
b=-2; b=0.8;

15) y=10"p"" +1nfx +b|. 16) y=1528x""" +cos(lnx| +b).
x, =17xx, =-25dx=-025 X, =123x, =-24dx=-03;
b=354 b=12.6:

17) y=0.00084(ln}x"* +b)/(x* +3.82).18) y=08-10"(x" +b>)7"°.

Xy =—2.35x, =-2:dx =0.05; x, =—0.03x, =015dx=0.01L
b=742; b=6.74;

19) v=(ln(sin(x’ +0.0025))** +0.8-107°
x,=012:x, =0.64dx=02;

"20) y=a+x"cos(x+e’).
X, =3.62:x, =15.62:dx=0.5;
a=041
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[pakTnyeckas padora Ne 5 «O0padoTka onHOMEpPHBIX MaccuBoB. O0padoTKa IByMEpPHBIX
MAacCHBOB»

OnHoMepHbIe MACCHBBI

Heas padorel: M3yunTsh ciocoObl MoMydeHHus cay4aiiHbIX uucell. Hamucate mporpamMmy JUist
paboThI C OAHOMEPHBIMHU MACCHUBAMH.

Pabora ¢ maccuBamn

MaccuB — Habop 3JIEMEHTOB OJHOTO M TOTO K€ THUMA, OOBEIWHEHHBIX OOIIMM HMEHEM.
Maccusbl B C# MOXXHO HCIONB30BaTh 10 aHAJIOTHU C T€M, KaK OHHM HMCIHOJNB3YIOTCS B APYTHX S3bIKax
nporpamMmupoBanus. OnHako C#-MaccuBbl UIMEIOT CYLIECTBEHHbIE OTJIMYMSA: OHM OTHOCSITCA K CCBUIOU-
HBIM THUIIAaM JaHHBIX, O0Jiee TOr0 — peann30BaHbl KaKk OOBeKThl. DAKTHYECKHU UMSI MaccHUBa SBISIETCS
CCBUIKOH Ha 00J1acTh Kyuu (IMHAMUYECKOH MaMsTH), B KOTOPOM MOCIIEeI0BATENILHO pa3Meniaercs Habop
3JIEMEHTOB OIPENEJICHHOIO Tula. BpigeneHue naMsaTd MO 3JI€MEHTHl MPOUCXOAUT Ha I3Tale HHU-
Uagu3alud  MaccuBa. A 3a OCBOOOXKAEHHMEM MaMATH CIEAMT CHCTeMa CcOOpkH Mycopa —
HEHCIIOb3yeMbIe MACCUBBI aBTOMATUUECKH YTHIM3UPYIOTCS TAaHHOH CUCTEMO.

Paccmotpum B maHHOM J1abopaTopHOl paboTe oHOMEpHbIe MaccuBbl. OTHOMEPHBIH MAacCHB —
3TO0 (PUKCHUPOBAHHOE KOJIMYECTBO 3JIEMEHTOB OJHOTO M TOT'O )K€ TUIIA, 0OBEINHEHHBIX O0IUM UMEHEM,
r7ie KaKAbIN 251eMeHT uMeeT cBoi Homep. Hymepanus snemMenToB MaccruBa B C# HauMHAETCs C HYJS, TO
€CTh €CJIM MacCHB COCTOUT U3 10 3JIeMEHTOB, TO €r0 3JIEMEHTHI OyAyT UMETh cieaytonue Homepa: 0, 1,
2,3,4,5,6,7,8,9.

OpaomepHBI MaccuB B C# peanm3yercss Kak OOBEKT, TIOATOMY €r0 CO3JaHHEe IMPECTABISIET
coboii aByxcTyrneHuaTelii ponecc. CHavyana oOBSBISIETCS] CCHUIOYHAS TIEpEMEHHAsi Ha MAacCHB, 3aT€M
BBIJIEJISICTCS IAMSTh 110J] TpeOyeMoe KOJIMYECTBO AJIEMEHTOB 0a30BOr0 TUIA, U CCHIJIOYHOM MEepeMEHHOI
NPUCBANBAETCs aipec HyJIEBOIO 3IEMEHTa B MaccuBe. ba3oBblil TUI ompenenseT THIl JaHHBIX KaXKA0To
aneMeHTa MaccuBa. Kom4ecTBo 371eMEHTOB, KOTOpBIE OyIyT XPaHUThCSI B MACCUBE, OTIPENIEIISIET pa3Mep
MaccHBa.

B o0mem cnydae mnpouecc oOBsSBIECHHS MEPEMEHHOW THIIA MAacCHB M BBIACIICHHE
HEOOXOUMOTO 00beMa MaMsITH MOXKET OBITh pasziencH. Kpome Toro, Ha sTarne oOBSBICHHS MacCHBa
MOYKHO TIPOM3BECTH €ro MHUIManu3anuio. [loaTromy st oOBSBICHHUS OIXHOMEPHOTO MAaccHBa MOXKET
WCTIONI30BaThCSI OJTHA U3 CIIEAYIOMUX (hOPM 3aITUCH: TUTI[| ©UMSI_MacCHBa;

B 3ToMm cnyuyae onuchIBaeTCs CCbUIKa HA OQHOMEPHBIN MAacCHB, KOTOpast

B JalbHEeHIIeM MOKeT OBITh WCIOJIb30BaHa Ul ajpecalid Ha YK€ CyLIECTBYIOLIUH
MmaccuB. Pasmep maccuBa mpu TakoM OOBSIBICHMM He 3amaercs. [Ipumep, B KOTOpoM OOBSBISETCS
MaCCHB TIEJIBIX YHCEN ¢ UMeHeM a: int[] a;

Hpyras ¢opma oOBbsSBIEHHs MacchBa BKIIOYAeT M €ro HMHUIHMAIM3ALUI0 YKa3aHHBIM
KOJIMYECTBOM 3JIEMEHTOB: THUII[ | UMsI_MacCHBa = new TUII[pa3Mmep];

B sToM ciyyae oOBSBISETCS OJHOMEPHBIH MACCHB YKa3aHHOTO THIA U BBIJENSETCS MaMSTh
M0J] YKa3aHHOE KOJIMYECTBO DIIEMEHTOB. AJlpec IaHHON 00JacTH MaMsTH 3alMChIBACTCS B CCHUIOYHYIO
NEPEMEHHYI0. OJIEMEHThl MAacCHBa WHHULMAIM3UPYIOTCS 3HAUYEHHUSIMH, KOTOpPBHIE [0 YMOJIYaHHIO
OPUHATHL U1 JAaHHOTO THIIA: MAaCCHBBI YMCIIOBBIX THUIIOB WHHLMAIN3UPYIOTCS HYJISIMH, CTPOKOBBIE
MepEMEHHbIE — ITYCTBIMH CTPOKaMH, CUMBOJIBI — Ppo0OesiaMH, OOBEKThl CCHUIOYHBIX THIIOB — 3HAYCHUEM
null. TIpumep takoro o6bsiBienus: int[] a = new int[10];

3ech Boiaesercs naMath noj 10 aneMeHToB Tuma int.

Hakonen, Ttperbs ¢opma 3amucu JaeT BO3MOXKHOCTh Cpa3y WHHLIMAIN3UPOBATh MAacCCHB
KOHKPETHBIMH 3HAUYEHUSIMU: THII[ | UMsI_MaccuBa = {CIUCOK MHUIMAIN3AIINH };

IIpu Takoil 3amucu BBLAETSETCS MAMSTh IOA OJHOMEPHBIH MAacCHB, Pa3MEPHOCTb KOTOPOrO
COOTBETCTBYET KOJHMYECTBY JJEMEHTOB B CIHCKE WHHUIMAIU3AIUU. AJpec 3TOH 00iacTé maMsaTu
3aMMcaH B CCBUIOYHYIO NEPEMEHHYI0. 3Hade-HHE »3JEMEHTOB MAacCHBa COOTBETCTBYET CITHCKY
nanimanusammu. [pumep: int[Ja={0,1,2,3};

B nmanHoM ciydae OynmeT co3JaH MAaccMB a, COCTOSILMI M3 YETHIPEX JJIEMEHTOB, W KaXIbIi
3JIeMEHT OyAeT HHUIHMAIN3UPOBAH OYEPETHBIM 3HAUEHHEM U3 CITUCKA.

OOpamienre K 3JIEMEHTaM MAacCHBa MPOUCXOIUT C IOMOILBI0 WMHIAEKCA: Al 3TOr0 HYXHO
yKaszaTh MMsI MacCHBa M B KBaJpaTHBIX CKOOkax — ero Homep. Hampumep: a[0], b[10], c[i]. Cnenyer
MOMHUTD, YTO HyMepaIys 3JIEMEHTOB HAauWHAETCS C HyJIs!
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Tak KaKk MacCuB IpeICTaBiIsIeT co00i HAOOpP JIEMEHTOB, 00bEIUHEHHBIX OOIIMM MMEHEM, TO
00paboTKa MaccuBa OOBIYHO MMPOM3BOIUTCA B IMK-1e. Hampumep:

int[] myArray ={0, 1,2,3,4,5,6,7,8,9}; for (inti=0;i<10; i++)

MessageBox.Show(myArray[i]);

Cayuaiinple ynciaa

OnHUM U3 CIOCO00B MHUIMATN3AIUA MACCUBA SIBIISICTCS 3aJlaHAE DIEMEHTOB Yepe3 clyJdaliHbIe
yrcia. Jinst paboTel CO CIy4aWHBIMH YHCIIAMH HCTONB3yIOT kiacc Random. Merox Random.Next
CO3J1aeT CIy4yaiHOe YMCIIO B AMANa3oHe 3HAYCHUH OT HyJIs 0 MaKCHUMAJILHOTO 3HAYCHHUS TUMA int (ero
MOJKHO y3HATh C IMOMOIIIBI0 cBoiicTBa Int32.MaxValue). /[t co3manus cirydaifHOTO 9nciIa B AHAIla30He
OT HyJS JIO KaKOro-uOo JPYroro TOJIOKUTETHHOTO YHCIIAa HCIONB3yeTCsl Teperpy3ka MeTona
Random.Next(Int32) — eauHCTBeHHBIN MapaMeTp METOJa YKa3blBacT BEPXHIOK T'PaHMIly IHAIa30Ha,
cama TpaHMIla B JUama3oH He BKIrouyaercs. [IJis cO3MaHWs CIydailHOTO 4YKcia B JPYrOM JUara3oHe
ucnonb3yercsa neperpyska meroga Random.Next(Int32, Int32) — mepBbIil apryMeHT 3afaeT HIKHIOKO
rpaHyIly JUana3oHa, a BTOPOil — BEPXHIOIO.

IMopsiok BbINOJHEHNSI HHAUBUAYAJILHOTO 3 aHUS

Cozpmaiite ¢opMy C DdIeMEHTaMH YIpaBlIeHHS, Kak TMoka3aHo Ha pwuc. 5.1. Omnwmmmre
onHOMepHBI MaccuB. Co3maliTe 00paObOTUMKKM COOBITHS JIJIS KHOMOK (KOJA NpHBEICH HWke). [laHHas
nporpaMMa 3aMeHsIeT BCe OTpHIATEeNbHbIC Yncia HyasMu. [IpoTecTupyiTe NpaBUIIbHOCTh BBITOTHEHUS
nporpaMMbl. MouduIupyiTe NporpaMMy B COOTBETCTBHU C WHAWBUIYATbHBIM 33 JaHUCM.

I I'nobanbHas iepeMeHHast BuaHa BceM metoaam int[] Mas = new int[15];

1 3anoHeHHEe UCXOJHOTO MacCHBa

private void buttonl_Click(object sender, EventArgs e){

I Oumnmraem snemenT ynpasinenus listBox1.1tems.Clear();

1 WHuMaIu3upyeM Kiace CIydaiHbIX YHCel

Random rand = new Random();

1 I'enepupyem u BeiBomuM 15 anementos for (inti = 0; i < 15; i++){

Mas[i] = rand.Next(-50, 50);
listBox1.ltems.Add("Mas[" + i.ToString() + "] =" + Mas[i].ToString());}}

1 3aMeHa OTPHULIATEIbHBIX YJICMEHTOB HYJISIMH
private void button2_Click(object sender, EventArgs e){
/! Ouwnmraem semenT ynpasnenus listBox2.1tems.Clear();
1 O6pabarsiBaeM Bce aementsl for (inti=0; i < 15; i++){
if (Mas[i] < 0)
Masl[i] = 0;
listBox2.Items.Add("Mas[" + Convert. ToString(i) +"] =" + Mas[i]. ToString()); } }
a OAHOMEPHbLIE M3CCHMBLI — =
MNcxoaHbiin macons: NMony49enHbIn Mmaccns:

Mas[0] = 36 | Mas[0] = 36

Mas[1] = -6 ‘Mas[1] =0

Mas[2] = -20 | Mas[2] =0

Mas[3] =8 Mas[3] =9

Mas[4] = 37 Mas[4] = 27

Mas[5] = -23 | Mas[3] =0

Mas[B] = -27 Mas[6] = 0

Mas[7] = 40 Mas[7] = 40

Mas[8] = 26 | Mas[8] = 26

Mas[9] = 5 |Mas[9] = 5

Mas[10] = -14 Ma=[10] = O

Mas[11] = -20 Mas[11] =0

Mas[12] = 25 Mas[12] = 35

Mas[13] = 20 | Mas[13] = 20

Mas[14] = -8 Mas[14] = O

3anonHuTe | 3amena i

Puc. 5.1. OxHO nporpaMMBI 1J1s1 pabOTHI C OJTHOMEPHBIMU MaCcCHBaMU
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3agaHue HA MPAKTHYECKYI0 padoTy
NupuBuayanbHble 3a1aHUsA

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

B maccuBe u3 20 1enbix ynMcend HAWTH HAUOOJBIINE 3JIEMEHT U MMOMEHSTH €r0 MECTaMH C
MIEPBBIM 3JIEMEHTOM.

B maccuBe u3 10 nensix yncen HaWTH HAUMEHBIIUN 3JIEMEHT U MOMEHSATh €r0 MECTaMHU C
MIPENMOCIETHAM DIIEMEHTOM.

Han maccuB F, comepkammii 18 smeMeHTOB. BBIYMCINTE M BBIBECTH 3JIEMEHTHI HOBOTO
maccuBa 1o gopmyine pi = 0.13f — 2.5fi + 8. BelBecTn oTpHIaTeIbHBIE SIEMEHTH MACCUBA
P.

B maccuBe R, comepxkariem 25 351eMEHTOB, 3aMEHUTH 3HAYCHHS OTPHUIIATEILHBIX 2JIEMEHTOB
KBaJpaTaMy 3HAYCHUH, 3HAYCHHSI TTOJIOKUTEIHHBIX YBEIMYUTh Ha 7, a HyJIeBble 3HAUCHUS
ocTaBUTh O0€3 u3MeHeHus. BriBectn maccus R.

Han maccuB A uensix umcen, cojaepxkamuii 30 31eMeHTOB. BEIYUCINUTE U BEIBECTH CYMMY
TeX 3JIEMEHTOB, KOTOPBIE KPATHHI .

Han maccuB A uensix umcen, cojaepxkamuii 30 31eMeHTOB. BEIYUCINUTE U BHIBECTH CYMMY
TEX 3JIEMEHTOB, KOTOPBIC HEYETHBI U OTPULIATEIIHHBI.

Hdan maccuB A mensix umcen, comepxamuid 30 31eMEeHTOB. BBIYUCINTE W BBIBECTH
KOJIMYECTBO U CYMMY TeX 3JIEMEHTOB, KOTOPEIE NENATCS Ha 5 ¥ He eisTca Ha 7.

Jan MaccuB A BEIIECTBEHHBIX YHCEI, COACPKAIIUI 25 3]IeMEHTOB. BRIUNCIUTH U BBIBECTH
YHCJIO OTPUIATEIILHBIX SJIEMEHTOB M YHCIIO WICHOB, MPUHAIISKAIIMX 0Tpe3Ky [1,2].

Jan maccuB Z 1enbIxX gucen, coaepkamuii 35 anemeHnToB. Berauciuts u BeiBecTH R = S +
P, rne S — cyMMa 4YeTHBIX DJIEMEHTOB, MeHbIIUX 3, P — mpou3BeleHHE HEYECTHBIX
DJIEMEHTOB, OOIBIIHX 1.

Han maccuB Q HaTypalbHBIX yucen, cogepxamuil 20 snementoB. HallTu U BbIBeCcTH TE
AJIEMEHTHI, KOTOPBIE TPH JISIEHNN Ha 7 NatoT ocTaTok 1,2 wmu 5.

Han maccuB, cogepxariuii 10 3eMeHTOB. BEIYUCIUTE IPOU3BEICHUE FIEMEHTOB, CTOSIITIX
[oclie TIePBOTO OTPUIATENIFHOTO JJIEMEHTa. BBIBECTH HWCXOMHBIN MacCUB WM Pe3yiabTaT
BBIYHCIICHUM.

Han maccus, comepkamuil 14 saeMeHTOB. BBIMHCIUTE CyMMy 3JEMEHTOB, CTOSIIUX [0
MIEPBOTO  OTPHIATEILHOTO JJIEMEHTA. BBIBECTH HWCXOIHBI MAacCHB H  pe3yabTaT
BBIYHCIICHU.

Han wmaccuB, coaepxamuii 12 sneMeHToB. Bce deTHbIE 3JEMEHTBHI CIIOKUThH, BBIBECTH
MAaCCHB U PE3YJIbTaT.

Han maccuB, comepxkammid 15 smemeHTOB. Bee MONOXHUTENbHBIE 3JEMEHTHI BO3BECTH B
KBaJIpaT, a OTPULIATeNIbHbIE YMHOXKUTH Ha 2. BRIBECTH NCXOAHBII 1 TOTYYSHHBII MacCHUB.
Jan maccuB, comepxkamuii 14 ameMeHToB. Bee oTpuniatenpHbie 2IEMEHTHI 3aMEHUTh Ha 3.
BriBecTH HCXOHBIN U MOITYYEHHBIA MACCHUB.

MaccuB 3a1aH JaTYUKOM CIy4yalHBIX 4Mcesl Ha uHtepBaine [—33, 66]. Haiitu HauMeHbLIuit
HEUYETHBIN JIEMEHT.

PazpaboTaTs porpaMmy, BBIBOASIIYIO KOJMYECTBO MaKCUMAIBHBIX 3JIEMEHTOB B MacCHBE
13 TISATUICCATH IEITOYUCIICHHBIX 3JIEMEHTOB.

PazpaboTaTs mporpaMmy, IUKJIMYECKH CABUTAIONIYIO 3JIEMEHTHI [IETIOUYMNCICHHOTO MacCHBa
BIeBOo. HyneBoil nieMEeHT MaccuBa CTaBUTCS Ha IMOCIEIHEE MECTO, OCTAIBHBIC JIEMEHTHI
CABUTAIOTCS BIEBO HA OJIHY MO3UIIHMIO. 3alperiaeTcs UCI0Ib30BaTh BTOPO MaCCHB.

Jano nBa MaccuBa ¢ HEyOBIBAIONIMMH LENBIMH 4YHclIaMu. Hamummre mporpamMmy,
(hopMUPYIONTYI0 HOBBIM MacCUB M3 AJIEMEHTOB IIEPBHIX ABYX. B pe3ylbTUPYIONIEM MacCHUBe
HE JIOJDKHO OBITh OJTMHAKOBBIX AJIEMEHTOB.

Han maccuB menbix umucen u3 30 amemeHTOB. HalimuTe Bce JIOKaIbHBIE MaKCHUMYMBI.
(DnemeHT sBISIETCS JTOKATHPHBIM MaKCUMYMOM, €CJIM OH HE MMEET COCEIeH, OOJBIINX, YeM
OH caMm).

MHoromepHble MaCCUBbI

Heap padoThl: H3yuyWTh CBOWCTBa dyeMeHTa ynpasinenusi DataGridView. Hanwucats
MIPOrpaMMy C MCIIOJIb30BAHUEM JIBYXMEPHBIX MaCCHUBOB.

J{ByxMepHbIe MacCUBBI

MHoroMepHble MacCHBBI HMEIOT Ooyiee OJHOrO H3MepeHus. Yamie BCEro HCIOIB3YIOTCS
JIByMEpHBbIE MAaCCHBBI, KOTOpPbIE MPEACTaBIAIOT c000i Tabmwmbl. Kaxnmplii aeMeHT Takoro MaccuBa
MMEeT JBa MHAEKCA, TEPBBIH ONpeAesieT HOMEP CTPOKHM, BTOPO — HOMEp CTOJIONA, Ha MepeceueHUuH
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KOTOPBIX HaxomuTcs 3ieMeHT. Hymepanuns cTpok u cronOroB HauuHaeTcst ¢ Hyias. OOBSBHTH
JBYMEPHBI MacCUB MO>KHO OJJHMM M3 MPEUIOKEHHBIX CIIOCOOO0B:

Tur[,] UMs_MaccuBa;

Tun[,] uMsA_MaccuBa = NEW tun|pazmepl, pazmep2];

Tun[,] uMsi_MaccuBa = { {d3NEMEHTHI -0l CTPOKHU}, ..., {3EMEHTHI N-01 CTPOKHU} };

TUN[,] UMsi_MaccuBa = new THII[,] {{31eMeHTHI 1-0ii CTpOKH},

., {dTIEeMEHTBI N-0¥ CTPOKH} };

8. KauecTBe mpuMepa pacCMOTPHM KOJ, KOTOPBIA CTPOUT «TabIUIy YMHOXKEHHUS» — KaxKaas
siaeiika Oy/ieT coJeprkaTh 3Ha4eHHEe, paBHOE TIPOM3BEICHUIO HOMepa CTPOKH M HOMEpa CToJI0mIa:

9. OO0wsBaeHME AByXMepHOTO Maccusa int[,] mul = new int[10,10];

10. 3amonHeHme MaccuBa

for (inti=0;i<10; i++)

for (intj =0; j < 10; j++)

mulfi, j]=1*j;

Jaement ynpasiaenusi DataGridView

[Ipu pabore c AByXMEpHBIMH MacCHBaMH BBOJA W BbIBOA HH(OpPMalWU Ha SKpaH ymoOHO
OpraHU30BHIBATh B BHJE TabmuIl. DneMeHT ynpaeinenus DataGridView MoxeT OBITh UCTIONB30BaH IS
0TOOpakeHHs MHPOPMAIMK B BHUIE IBYMEPHOU TabMuUIbL. s oOpaimenus K saeiike B 5TOM dIIEMEHTe
HEOOXOIMMO YKa3aTh HOMEp CTPOKH U HOoMep croibua. Hanpumep:

dataGridViewl.Rows[2].Cells[7].Value = "*";

DTOT KOJI 3aITUIIET BO BTOPYIO CTPOKY M CEIbMOM CTOIOEI 3HAK 3BE3T0UKH.

Iopsok BbINOJIHEHUS 3a1aHUS

14.xone BBIMOMHEHMS 33JaHUS HYKHO CO3[aTh MPOTrpaMMy JAJIsl ONpezesieHHs eTOYUCICHHON
Matpuiel 15%15. Pa3zpaboraTh 00paOOTUHK KHOMIKH, KOTOPBIA OYJEeT HCKaTh MUHUMAIIbHBIA 3JIEMEHT Ha
JIOTIOJTHUTEIIFHOM JMaroHany MaTpHIbL. Pe3ynpTaT BEIBECTH B TEKCTOBOE TOJIE.

OKHO TTporpaMMBI TTPUBEIEHO Ha pUC. 5.2.

TeKCT 00paboTurKa COOBITHSI HAXKATHUS HA KHOTIKY cne)lyeT HUKeE.

,_I Matpuysl ‘ = @w

» ElRn} (22 [wwlwjs|anns [s [5]
47 |33 | 51| 36/17 |3 |97 |-38|-29[96 | 6769 [56|8 |88
6735 |65|-95(15 |-98(12 |56 [11 |-44|-96|-32|-96|-100 |20 |
150 |-28(13 |35 [-100|-97|-33|71 [-35 |63 [30 |66 |68 |27 |36
49 |97 (60 [5999 (6 (34 |2 [60|53|66(77 [37 |92 [12 |
72|93 |-29(50 |55 [61 [19]8 |9 [92]e6 [63 |70 |59 [s5 |

\6al20|72|54|7 |93/8 |62 |-99|75| 85|73 | 53|13 |65 |
75|30 |63 [52 (35 [37|5 |-19]-19(3 |33[6 [32|68 |67
131 |64 |44|45|-89 |54 [48 |9 [0 [11[20 [70] 4126 |0
87 |66|-79(26 (82 | 54|99 |82(6 [53)31 [98 46 42 |61]
6 |61/30 68 |6 | 49|16 |92 |-24|-89|-23| 62 37 |60 |85

7 | 8557 48|15 | 67|27 |42 | 51|97 [31 |45 |50 |83 |-20]

55 |-98/48 [40|96 [-19]1 |8 |-70(78 | 29|59 4 [15 |5

97 (36 [77 |9 [40 |15|58|6 [73|94|67|4 [18[71 [62]|
% |5 |65 85 (96 |45 |-26|-10|-98] 65|34 |-9353 26 |-28 |56

|

. MYCK PesynbTat: 66

Puc. 5.2. OxHo nporpamMbl Jutst pabOTHI C IBYXMEPHBIM MacCHBOM
private void buttonl_Click(object sender, EventArgs e)
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{
dataGridViewl.RowCount = 15; // Kon-Bo cTpok

dataGridViewl.ColumnCount = 15; // Kon-Bo cron6mos int[,] a = new int[15,15]; //
WNuunuanuzupyem maccus int i,j;

/[3anonnsiem matpuity ciay4daitueiMu yrciiamu Random rand = new Random();

for (i=0; i <15; i++)

for (j =0; j <15; j++)

a[i,j] = rand Next(-100, 100);

1. BeiBomum matpuiy B dataGridViewl for (i = 0; i < 15; i++)

for (j = 0; j < 15; j++) dataGridViewl.Rows[i].Cells[j].Value =

a[| j1. ToString();

ITonck MakCHMaJIBHOTO 3JIEMEHTa

3. Ha JIOMOJIHUTEIBHON JUaroHaaIu

int m = int.MinValue;

for (i=0; i <15; i++)

|f @[i, 14 —i] > m) m=a[i, 14 —i];

BBIBOJIMM PE3yJbTaT

textBoxl Text = Convert.ToString(m); }

3agaHue HA MPAKTUYECKYI0 padoTy

HNupuBuayanbHble 3aiaHust

1. Jlana wmarpuna A(3,4). HaiiTh HauMMEHBIIMI SJIEMEHT B KaXIOH CTPOKE MAaTPHILBI.
BriBecTr HCXOAHYIO MAaTPUILY M PE3YJIBTAThl BHIYHCIICHUM.

2. Jlana marpuna A(3,3). BbUHCIHT CyMMy BTOPOM CTPOKH U IPOHM3BEICHHE IEPBOIO
cTonbna. BeiBecTH HCXOMHYIO MATPHILY U PE3YIbTATH BHIYUCICHUH.

3.  Bwrumcnuts cymmy S snemeHTOB ritaBHOM quaronanu Matpunbl B(10,10). Ecmu S>10, To
HCXOIHYI0 MaTpuily Ipeobpa3oBath 1o (opmyine bj = by + 13.5; ecimn S<=10, To bj = bj? — 1.5.
BriBectu cymmy S 1 ipeoOpa3oBaHHYIO MaTpHILy.

4.  Jlama matpuna F(15,15). Beieecti HOMEp U cpeHee apu(h)METHUECKOE SIEMEHTOB CTPOKH,
HaunHatomeics ¢ 1. Ecnu Takoil cTpoKH HET, TO BRIBECTH cooOmIeHne «CTpOKH HET».

5. Jana wmarpuna F(7,7). HaiiTh HamMeHBINMH SIEMEHT B KaXIOM cCToibOme. BriBecTn
MaTpHIly U HalJCHHBIE 3JICMEHTBHI.

6. Haiitu HambGosbinuii SyeMeHT riaBHOM auaroHanu martpuiibl A(15,15) u BeiBeCcTH BCIHO
CTPOKY, B KOTOPOH OH HaXOJUTCSI.

7. Haiitu Haubosbliue 3JIEMEHTHI KaXI0H cTpoku Matpuinbl Z(16,16) momectuth uX Ha
TJIABHYIO AMAroHajb. BEIBECTH MOTyYEHHYIO MaTpHILy.

8. Haiitu nHaumbosnpmmii smement matpunbl A(10,10) u 3ammcaTe Hyaud B Ty CTPOKY H
cTOJOEI, TIe OH HaXOUTCs. BEIBECTH HAaMOOIBIINI 371eMEHT, HICXOAHYIO H TIOYYEHHYIO MAaTPHILY.

9. Jlana matpuna R(9,9). HaiiT HauMEHBIINI 37IEMEHT B KaKI0# CTPOKE W 3alMcaTh €ro Ha
MECTO NIEPBOTO IEMEHTA CTPOKU. BBIBECTH HCXOAHYIO U MOJyUYECHHYIO MATPULBL.

10. BeruauciuTh KonmndyecTBO H MONOKHUTENBHBIX 3JIEMEHTOB IMOCIEIHET0 CTOJONA MaTPHUIIBI
X(5,5). Ecmu H < 3, To BBIBECTH BCE TMOJIOKUTENBHBIE 3JIEMEHTHI MaTpullsl, eciii H>=3, To BhIBeCcTH
CYMMY 3JIEMEHTOB TJIaBHOM JHaroHaJId MaTPHULIBL.

11. BblYHCIUTH M BbIBECTH CcymMMy 3iieMeHTOB Marpuibl A(12,12), pac-moNoKeHHBIX Ha[
TJIAaBHOHM TUaroHANIBIO0 MAaTPHIIBL.

12. Haiitu HOMep croMOLa MaTpULbl, B KOTOPOM HAaXOAWTCS HaMMEHbIIEE KOJIMYECTBO
MOJIO’KUTENBHBIX 3JIEMEHTOB.

13. [Han nByxmepHbIii MaccuB 20 x 20 [eNOYMCIICHHBIX JIeMeHTOB. Haiijure Bce oKaIbHbIC
MaKCUMYMBI. (DJEMEHT ABJISIETCS JIOKAIbHBIM MaKCHMYMOM, €CIIH OH HE UMEET cocelei, OoNbIINX, YeM
OH caMm).

14. [lama marpuma 7/ x 7. HaiiTh HamOONBIIMI DIIEMEHT CpeAW CTOSIIUX Ha TJIABHOW H
NOOOYHOHM NTMAroHaNSX M TOMEHSTh €ro MeCTaMH C 3JIEMEHTOM, CTOSIIIUM Ha TEePeCceueHHU ITHX
JIMaroHajcH.

15. 3anana marpwuiia, cogepskaiias N cTpok u M cTosi0moB. CeyioBOM TOYKOW 3TOM MaTPHIIBI
HA30BEM DIIEMEHT, KOTOPBIH OJHOBPEMEHHO SIBIISIETCS MUHHUMYMOM B CBOEH CTPOKE M MaKCHMYMOM B
cBoeM cronbue. HalinnTe KOIM4ECTBO CEUIOBBIX TOUYEK 3aJJaHHOW MAaTPHLIBL.

16. [Hana xBagpatHas marpuua 10 x 10. Peanmsyiite mporpammy Aisi TpaHCIOHHPOBAHHS
MaTpPHIIBI TT0 TIIABHOM ¥ TOOOYHOM THUATOHATISM.
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17. Tpebyercss coBepIIUTh 00X0A KBaJAPATHON MATPHUILI IO CITUPAIX TaK, KaK MOKa3aHO Ha
PHUCYHKE: 3alOJHEHUE MPOUCXOIUT C €IWHHIBI M3 JIEBOTO BEPXHErO Yyria M 3aKaHUYMBacTCs B LICHTPE
gnciom N2, rae N — nopsinok matpunpt. Peanusyiite nporpammy st matpuist 10 x 10,

112|13]|4]5
16 |17 |1B |19 ]| 6
BD|M|B5|20)|7
4 |1B)22|21| 8
1312|111 |10} 9

18. TpeOyeTcs 3amoOMHHUTH 3MEWKOH KBaJPaTHYIO MATPHILy TaK, KakK TMOKa3aHO Ha PHCYHKE:
3allOJTHEHUE MPOHMCXOAUT C €AMHUIBI U3 JIEBOTO BEPXHETO YIJla W 3aKaHYMBACTCA B MPAaBOM HIDKHEM
guciom N2, rae N — nopsagok marpunel. Peanusyiite mporpamMmy st Marpuist 10 x 10.

1L]13]4]|10
21519211
6|8 |I2|1L5
TII3|4]16

19. [Mana maxmarHas gocka (marpuma 8 X 8). PaspaboraTh mporpammy, MOKa3BIBAIOIIYIO
MOCJIEOBATENFHOCTh XOJOB KOHEM C MPOM3BOJBHOM KIIeTKH. KOHB XOIWUT B COOTBETCTBHUH C
[IaXMaTHBIMH TpaBWJIaMH, HO B IPOM3BOJIBHYIO CTOPOHY (CI€HEpHUpOBaTh CIy4dalHBIM 0oOpazom). B
KJIETKY, C KOTOpOW HAaYMHAETCSA XOJ, BHIBOJUTCS €IUHMIA. B KIETKy, B KOTOPYIO WJAET Jajiee KOHB,
3aMUCBIBACTCSA ABOMKA M T. 1. XOOUTh KOHEM Ha KJIETKH, Ha KOTOPBIX YK€ MOOBIBAJ KOHb, HEJIb3S.
ANTOpUTM OCTaHaBJIMBAaeT paboTy, KOTAa KOHEM XOAUTh HeKyJa. MakcuMalbHas MOCIeI0BaTENbHOCTh
X0110B — 64,

20. TIpoBepka Ha CHMMATHYHOCTH. PaccMoTpuMm Tabmmiyy, colepXaimrylo N CTPOK U M
CTOJOOB, B KaXIOW KJIETKE KOTOPOW PpacIoJIOKEH HOJb Wid eauHuua. HaszoBeM Takyro Tabmuily
CHUMITaTUYHOH, €CIM B HEH HET HM OJHOTO KBajpaTa 2 Ha 2, 3allOJHEHHOTO HEIWKOM HYJSIMH WIIH
HenuKoM enuHunaMu. Tak, Hanpumep, Tabnuna 4 Ha 4, pacnosoKeHHasl CeBa, sIBISETCS CUMIIATHYHOH,
a pacroJioyKeHHas cIipaBa Tabnmia 3 Ha 3 — He SBIIIETCS.

i[O L] 0]
1| Tt L] O] 0] 0} 1
B | Lol 1 ‘:‘1':
o0 | o | O 0|
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IIpakTHyeckast padora Ne6 «Padora co ctpoxkamm»

Heab padoThl: U3y4nTh NMpaBuia paboThl ¢ neMeHToM yrpasieHus ListBox. Hamucars
nporpaMmy ajsi paboThl CO CTPOKaMHU.

CTpoKoOBBIil THII JAHHBIX

Jlnst xpaHeHust cTpok B si3bike C# ncnonp3yercs tum String. YtoObl 00bsIBUTH (M, KaK MPaBUIIO,
Cpa3y MHULIMAIM3UPOBAThH) CTPOKOBYIO IIEPEMEHHYIO, MOKHO HAaNUCATh CIEIYIOIINHA KO

string a = "Tekcr™;

string b = "cTpokn™;

Han cTpokamyt MO>KHO BBITIOJHATE OTEPALIUIO CIOKEHHSI — B 3TOM CIy4ae TeKCT OHOM CTPOKU
Oyzet mo0aBieH K TEKCTY APYToii:

stringc=a+"" +Db; // Pesynbrar: TekcT cTpoku

Tun string Ha caMOM JeJie ABJSIeTCsl ICEBAOHUMOM JJIsl Kilacca String, ¢ TOMOIIBIO KOTOPOTO Haj
CTPOKaMH MOJKHO BBINIOJHATH psa Oonee ciokHbIX omepauuidt. Hampumep, merox IndexOf mosxer
OCYIIECTBISTH TOUCK TOJCTPOKH B CTPOKE, a MeTox Substring BO3BpaliaeT 4acTh CTPOKH YKa3aHHOMH
JUIMHBI, HAYMHAS C YKa3aHHOW TMO3UIIHH:

string a = "ABCDEFGHIJKLMNOPQRSTUVWXYZ",

int index = a.IndexOf("OP"); // Pe3ynbrar: 14 (cuer ¢ 0)

string b = a.Substring(3, 5); // Pesaynbrar: DEFGH

Ecmu tpebyeTcs m100aBUTH B CTPOKY CIIEMAIbHBIE CHMBOJIBI, 3TO MOKHO C/IENaTh C TIOMOIIBIO
escape-rmocie10BaTeNbHOCTEH, HAYMHAIOIIMXCS ¢ 00PaTHOTO CIIAIIA!

e \"—Kagbluka.
\\ — O6parHas kocas yepra.
\n — Hogast cTpoka.
\r — Bo3BpaT KapeTKH.
\t — I'opuzoHTaIbHAS TAOYIIAIHS.

BoJiee 3¢ dpexTnBHAS padoTa co cTpOKAMH

CTpoxu Tuna string nMpecTaBIsI0T co00l Hen3MeHsieMble 00BEKTHI: ITOCTIe TOTO, KaK CTPOKa
MHULMAIM3UPOBaHa, U3MEHUTD €€ YK€ Helb3sl. PaccMOoTpuM As1s mpuMepa CIeay oMUl KO:

string s = "Hello, ";

s +="world!"";

3/1ech KOMITWIISATOP CO3JaeT B MaMATH CTPOKOBBIH OOBEKT W WHHUIMAIM3UPYET €ro CTPOKOH
«Hello, », a 3aTeM co3faeT Ipyroil CTPOKOBBIH OOBEKT W MHUIMAIH3UPYET €ro 3HaYCHUEM MEPBOTO
0o0beKTa 1 HOBOH cTpokoi «world!», a 3aTeM 3aMeHsieT 3HaUeHUE TIEPEMEHHON S Ha HOBBI 00BEKT. B
pe3yibTaTe CTPOKa S COAEPKUT MMEHHO TO, YTO XOTEJ MPOTPAMMMCT, OJ-HAKO B MaMsTU OCTAETCS U
W3HaYaNbHBINA 00beKT co cTpokoil «Hello, ». KoneuHo, co BpemeHeM cOOPIIMK MycOpa YHHYTOXHUT 3TOT
0ecx03HbII 00BEKT, OJJHAKO €CIIM B MpOrpaMMe HJET WHTEHCHBHAs padoTa CO CTPOKAMH, TO TaKHX
0eCX03HBIX 00BEKTOB MOXKET OKa3aThCsl OueHb MHOTO. Kak mpaBmiio, 3T0 HEraTUBHO CKa3bIBAeTCSl Ha
MPOU3BOAUTENBHOCTH MIPOrPaMMBI M 00bEME NOTPEOIIIEMOI €10 TaMATH.

Uto0Obl KOMIHIISITOP HE CO3/[aBall KAXK/BIH pa3 HOBBIM CTPOKOBBIN OOBEKT, pa3padOTUUKH S3bIKA
C# BBenu apyroii crpokoBbiil kiacc: StringBuilder. [lpuBenenHbI BhIlIe TPUMEP € MCIIOIB30BAHUEM
3TOTO KJ1acca OyleT BBIMIAAETD CIEAYIOIUM 00pa3oM:

StringBuilder s = new StringBuilder("Hello, "); s.Append("world!");

Koneuno, BU3yaJIbHO 3TOT KOJ BBITTISLAUT O0Jiee CI0XKHBIM, 3aTO IIPY aKTUBHOM HCIIOJIb30BaHUU
CTPOK B porpamme oH Oynet ropasno 3¢ ¢exrusaee. [lomrumo 100aBneHUs] CTPOKU K CYLIECTBYIOLIEMY
oobekty (Append) kiace StringBuilder umeer erie psizt Moje3HbIX METOIOB:

e Insert: BcTaBisIeT yKa3aHHbBIN TEKCT B HY)KHYIO TIO3HITUIO HCXOIHOM CTPOKH

e Remove: ynanser yacTb CTPOKH

e Replace: 3amensieT yka3aHHBIH TEKCT B CTPOKE Ha JPYTOM.

Ecmu HyxHO mpeoOpaszoBath 00bekT StringBuilder B 0ObI4HYIO CTPOKY, TO Ul 3TOTO MOKHO
UCIIOJIb30BaTh MeTox T0String():

StringBuilder s = new StringBuilder(*"51610k0"); string a = s.ToString();

DiaemenT ynpaBiaenus ListBox

OnemeHT ynpasinenus ListBox npezacrasisieT co00i CMCOK, 3JI€MEHTHI KOTOPOrO BHIOUPAIOTCS
MpPH TIOMOINX KJIaBHATYphl WK MbIIH. CIUCOK 3J1e-MEHTOB 3aJaeTcs CBOWCTBOM Items. Items — 3To
JJIEMEHT, KOTOPhIH UMEET CBOM CBOMCTBA M cBoM MeTobl. Metoiel Add, RemoveAt u Insert ucrons3y-
I0TCS [UIs1 100ABJIEHUs], yaJleHUs ¥ BCTAaBKU 3JIEMEHTOB.
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OO0nbekt ltems xpaHUT 00BEKTHI, HAXOIAIINECS B CIECKe. OOBEKT MOXKET OBITh JIIOOBIM KJIaCCOM
— JaHHBIE KJlacca MpeoOpasyroTes Uil OTOOpaKeHHs B CTPOKOBOE TpeacTaBieHne MeTogoM ToString().
B mamem cimyuae B kadecT-Be 00BeKTa OyIyT BBICTYIATh CTPOKHA. OQHAKO, MOCKONBKY OOBEKT Items
Xpa-HUT OOBEKTHI, IPUBEACHHBIE K THUILY Object, epes] NCIOIb30BaHNEM HE00X0-IMMO MPHUBECTH HX
00paTHO K M3HAYAIILHOMY THITy, B HaIlleM cliy4ae String:

string a = (string)listBox1.ltems[0];

Jst onpesenenusi HoMepa BBIACTICHHOTO 3JIEMEHTa UCTIONIb3yeTcst cBoiicTBO SelectedIndex.

[opsinok BHIMOTHEHUS HHAHBUIYAJIBLHOTO 3aaHUS

3amanmne: HamucaTe mporpaMmy mojcdeTa 4Mcia CJIOB B IPOM3BONIBHOW cTpoke. B kauectBe
pasgenuTens MoxeT ObITh J1000e Yrcio mpo-0enoB. s BBoJa CTPOK Hcmoib3oBaTh ListBox. Ctpoku
BBOJIATCSI Ha JTale NPOSKTUPOBaHUS (POPMBI, HCHONB3Yys OKHO CBOWCTB. BBIBOA pesymbTatra op-
ranu3oBaTh B MeTKy Label.

[Manens quanora OyeT UMETh BUJL:

u! OBpaborka crpok EE

Mama meina pamy
MpuseT, Mup!

IMyck | Konuyectso npobenos = 2

|

Puc. 6.1. OxHO nporpammbl 00pabOTKH CTPOK

Tekcr oOpaboTunka HaxaTHs KHONKH «I[Tyck» mpuBeieH HIKeE.

private void buttonl_Click(object sender, EventArgs e)

{

IMTonywyaem HOMEp BBIAEIEHHOM cTpokH int index = listBox1.Selectedindex;

CunThIBaEM CTPOKY B IEPEMEHHYIO Str

string str = (string)listBox1.ltems[index];

Y3HaeM KOJIMYECTBO CUMBOJIOB B cTpoke int len = str.Length;

Cuanraewm, 4To KouecTBo podenos pasHo 0 int count = 0;

YcTanaBIuBaeM CUETUYNK CUMBOJIOB B 0

inti=0;

1 OpranusyeM UK iepebopa Bcex cuMBoJI0B B cTpoke While (i < len)

{

Ecnu nanmm mpo6en, To yBennyuBaeM

CYETYMK IpoOeIoB Ha 1

if (str[i] =="")

count++;

i++;

}

labell.Text = "KomuuectBo mpobesos = " + count. ToString();

}

3agaHue Ha MPaAKTHYECKYI0 padoTy

Bo Bcex 3aaHusIX HCXOMHbBIC TaHHBIC BBOAMUTH C moMoIipio ListBoxX. CTpoku BBOJSATCS Ha JTare
NPOEKTHPOBaHUs (POPMBI, KCIIONB3Ys OKHO CBOMCTB. BhIBOI pe3ybTara oprann3oBarsh B MeTky Label.

HNuauBuayansHble 3a1aHAs

37



1. [lama cTpoka, cocTosas u3 Tpynn Hylned u eauHuIl. I[locuuTaTh KOJTWYECTBO HYJICH H

eMHUII.

[locunraTh B CTPOKE KOJIMYECTBO CIIOB.

Haiit xonmmuecTBO 3HAKOB MPENMHAHUS B UCXOIHON CTPOKE.

[ana crpoka cuMBOJI0B. BrIBecTH Ha 3KkpaH nudpbl, COACPIKAIINECS B CTPOKE.

Hana ctpoka cumBoioB. CopMuUpOBaTh HOBYIO CTPOKY, B KOTOPYIO BKIIOYHTH BCE
CHMBOJIbI HICXOJHOM CTPOKH, CTOSIIIME HA YETHBIX MecTax. [Ipu 3ToM noskeH ObITh 00paTHBIN HOPSIOK
CJIEZIOBaHMsI CHMBOJIOB IO OT-HOILICHHUS K UCXOJHOHM CTPOKE.

6. CdopmupoBaTh U BBIBECTH ABE HOBBIX CTPOKHM Ha OCHOBE BXOIHOH CTPOKH CHMBOJOB. B
IEPBYI0 CTPOKY BKJIIOUUTH BCE CHMBOJIBI, CTOSIIHE HAa YETHBIX MECTaX, BO BTOPYIO — CHMBOJIBI,
CTOSIIIME HAa HEYETHBIX MECTAaX B HCXOTHOMN CTPOKE.

7. JlaHa cTpoka CHMBOJOB, COCTOAIIAS U3 MPOU3BONBHBIX NECATUYHBIX LUGD, pa3AeICHHBIX
npoOenaMu. BeIBecTH KOJIMUECTBO YETHBIX YHCEI B 3TOH CTPOKE.

8. Jlama cTpoka cuMBOJIOB. BrpIBecTH Ha 3KpaH KOJIMYECTBO CTPOYHBIX PYCCKHX OYKB,
BXOJSIINX B 3TY CTPOKY.

9. CdopmupoBaTh U BBIBECTH TPU HOBBIX CTPOKH Ha OCHOBE BXOJHOH CTPOKH CHMBOJOB. B
NEPBYI0 CTPOKY BKJIIOYHMTH BCE LUGPBI, BO BTOPYI — BCE 3HAKM NPEHNMHAHMS: TOYKH, 3alfiThIC,
JBOETOYMSI, TOUKU C 3aISITOM, BOCKIMLATENbHBIC U BOINPOCHUTENBHBIE 3HAKU, B TPEThIO CTPOKY — BCE
ocTalbHBbIe CUMBOJIBL. Hampumep, BXoJHast CTPOKa CONIEPKHT: «BBIXOAHBIC NHU: 1, 2 sH-Baps, 8 Mapra,
1 mas, 9 mas!», mocie 006pabOTKH mepBasi cTpoka OyAeT co-aepxarh: «12819», BTopas cTpoka: «:,,,!»,
TPEThS CTPOKA: «BBIXOAHBIC AHU SIHBAPS MapTa Mas Mash».

10. [ana ctpoka cuMBOJIOB. BbIBecTH Ha 9KpaH TOJBKO CTPOUYHBIE PYCCKHE OYKBBI, BXOISIIUE
B 3Ty CTPOKY.

11. [lana cTpoka CHMBOJOB, COCTOSILIAsl M3 MPOM3BOJBHOIO TEKCTAa HA AHIJIMHCKOM S3bIKE,
CJIOBa pa3zieNeHbl IpodenamMu. B KakaoM clioBe 3amMe-HHUTh MEPBYIO OYKBY Ha MPOIHCHYIO.

12. [lana cTpoka CHMBOJIOB, COCTOSIIAS M3 TMPOWU3BOJIBHOTO TEKCTAa HA AHTJIIMHUCKOM SI3BIKE,
CJIOBa pa3zeieHsl npodenamMu. Y TaINTh NEPBYI0 OYK-BY B KQXKIOM CIIOBE.

13. [lana cTpoka CHMBOJOB, COCTOSILIAsl M3 MPOU3BOJBHOIO TEKCTAa HA AHIJIMHCKOM S3bIKE,
cioBa pasaenensl npodenamu. [ToMeHsaTs MecTamu i 1 j-to OykBbL. [ BBosia 1 11 j Ha opMe 100aBUTH
CBOH TIOJIS BBOJIA.

14. [lana cTpoka CHMBOJIOB, COCTOSILIAsl M3 MPOU3BOJBHOIO TEKCTAa HA AHIJIIMHCKOM S3bIKE,
CJIOBa pa3zeneHsl npodenamMu. 3aMEHUTh Bce OYKBBI JIA-TUHCKOTO alihaBUTa HA 3HAK «T.

15. [lana cTpoka CHMBOJIOB, COJep)Kallass HEKOTOPBI TEKCT Ha PYC-CKOM S3bIKe. 3aMEHUTh
Bce OoubIie OYKBBI «A» Ha CHMBOII «».

16. [lanma cTpoka CHMBOJIOB, COAEp’Kallasi HEKOTOphIH TekcT. Paszpaborath mnporpammy,
KOTOpasd OomnpeaeIsacT, ABIACTCA JIN I[aHHBIP'I TCKCT NAJIMHAPOMOM, T. €. YUTACTCA JIM OH CJICBA HaIlpaBO
TaK ke, KaK ¥ ClpaBa HAJIEBO (HAIIpPUMeED, «A po3a ymaja Ha Jamy A3opay).

17. [lana cTpoka CHMBOJIOB, COCTOSIIAsl M3 NMPOW3BOJBHOIO TEKCTA HA AHIJIIMHCKOM SI3bIKE,
cioBa pazzeneHsl npodenamu. ChopMHpPOBaTH HOBYIO CTPOKY, COCTOSIIYIO W3 YHCEN IJUH CIOB B
HCXOJHOM CTPOKE.

18. [lana cTpoka CHMBOJIOB, COCTOSIIAsl M3 NMPOU3BOJBHOIO TEKCTA HA AHIJIIMHCKOM S3bIKE,
cJI0Ba paszeneHsl npodenamu. IlomeHATs MecTaMM EPBYIO U MTOCIIEIHIO OyKBBI K&KIOI0 CI0BA.

19. TlomensaTs MecTaMH IEPBOE M BTOPOE CJIOBO B UCXOTHOM CTPOKE.

20. CdopmupoBaTh HOBYIO CTPOKY, I'lle IOMEHSTh MECTaMH IEPBOE M IOCIEIHEE CIOBO M3
MCXOJIHON CTPOKH.

arwd
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[pakTnyeckas padora Ne 7 «Padora ¢ JaHHBIMH THUIIA MHOKECTBOY

Heas padorbl: OBnaseTh TEXHUKOH COCTABIECHHUs MPOrpaMM Ui pabOThl ¢ MHOXECTBaMH, €€
KOMITWJISIIMY | 3aIMCH Ha AWCK 0] 3aJaHHBIM UMEHEM.

Oneparuu Hag MHOXKecTBamu B LINQ — 3T0 omeparum 3arpocoB, pe3yIbTHPYONINE HAOOPHI
KOTOPBIX OCHOBBIBAIOTCS HA HAJIMYUK WM OTCYTCTBHH SKBHBAJCHTHBIX 3JICMEHTOB B OJTHOW WIJIH JIPYTOM
KOJUTEKIUU (M Habope).

Kaxpiif OT/IeNbHBINA 3JIEMEHT MHOXKECTBA He WICHTH(MOUIMPYETCS W C HUM HENb3sl BBITOIHSITH
Kakue-uoo JeicTBus. JeHCTBHS MOTYT BBINOJHATHCS TOJIBKO HAJl MHOYKECTBOM B IIETIOM.

OnwucaHre MHOXECTB M omnepanuu Haa HUMH ONHCBIBAIOT MHOXKECTBA, HCIOJB3Ys KIIOYEBOE
caoso set of: Var M: set of Char;

[IpucBouTs 3HaYCHNE TIEPEMEHHON MHOKECTBEHHOTO THIIA MOKHO Tak: M:=[‘a’..’y’]

Hnst Toro, 4YTOOBI ONpENeNnTb, NPUHAUICKAT JH D3JIEMEHT MHOXECTBY, HCHOIB3YIOT
3ape3epBupoBaHHOe citoBo iN: If ‘s’ in M then...

Hayi MHOXecTBaMH MOHO BBITIOJTHSTH OTIEPAIUH:

O6benuuenus (+);

Iepeceuenmus (*);

Pasnocru (-);

Omnepanuu OTHOIIEHHI (=, <>, , <=, >=);
IIpoBepka NpHUHAIISKHOCTH JIEMEHTa MHOXKECTBY.

MeTOI[I)I CTaHAAapTHBIX  OIIEPAaTOPOB 3aI1pocCoBs, KOTOpPBIC BBIIIOJIHAKOT  OIICpallM  Hal
MHOXCCTBaMHU, IEPCUUCIICHBI HUXKEC:

Tabnuna 1. MeTtonsl

Nmsa meToga | Onucanue CuHTaKCHC JlonmosHuTEeILHBIE
BBIPAKEHHSI 3aMpoca | CBeIEeHHsI
C#

Distinct VY nansier noBTopsiforuecs | He mpumensieTcs Enumerable.Distinct
3HAYEHUS U3 KOJUIEKIIHH. Queryable.Distinct

Hckmoyenus | Bosspamiaer pazHocth MHOXecTB, | He mpumensiercs Enumerable.Except
T. E. DNeMeHThI OJTHOM Queryable.Except
KOJUICKIIHH, KOTOpbIE
OTCYTCTBYIOT BO BTOPOIi.

Ilepeceyenue | Boszspamiaer nepeceuenne | He npumensiercs Enumerable.Intersect
MHOXeCTB, T. E. DJeMeHTsl, Queryable.Intersect
NPUCYTCTBYIOIIME B KAKIOU M3
JIBYX KOJUICKIIM.

OO0venunenue | Bo3ppamaer o0nenunenue | He mpumensercs Enumerable.Union
MHOXeCcTB, T. E. VYHukaibHbIe
AIIEMEHTBI, TPUCYTCTBYIOIIHE B Queryable.Union
OJHOW U3 ABYX KOJUIEKIUH.

B Pascal oTcyTCTBYIOT CpecTBa BBO/Ia-BBIBO/IA SJIEMEHTOB MHOXKECTBA, II03TOMY padoTy

[IporpamMMbl HEOOXOTUMO TPOBEPSITH, BBHITIOIHSS €€ B MOIIATOBOM PEKHME M OTCICKHUBAS
M3MEHECHUS

3Ha4YeHUH MepEeMEHHBIX B OKHE MTPOCMOTpa:

1. C momomero komauasl Debug/Add watch 3agats mepemennble, 3HaUEHHST KOTOPBIX

Heob6xonumo Habm0aTh.

2. OTKpBITH OKHO Ha0JII0JaeMBIX 3HaUCHUH, BBIOpaB komanry Debug/Watch, a okHo penakTopa

YMEHBIINTH TaK, 9YTOOBI OKHA HE TIEPEKPHIBAII JPYT JIpyTa.

3. YcTaHOBUTH KypcOp Ha TOUKY HPOTrPaMMBbl, 10 KOTOPOH OHA BBITTOJIHSETCS IPABUIBHO

4. 3amycTUTh IPOrpaMMy JI0 3TOM TOUKH, BeIOpaB komanay Run/Go to cursor (F4), a 3atem

BhImonHATE ee 10 maram ¢ TMoMoIpi0 Komauasl Run/Step over (F8), mabiromas B OkHE

3HaueHus IepEMEHHBIX.

5. /I mpepbIBaHus Tpolecca OTIIaAKu BeIOpaTh koManxy Run/Program reset (Ctrl+F2)

IIpumep

Program Dem_Mno; {J/lemoHCTpanys onepanuii HaJ MHOKECTBAMH }

Type

Digits=set of 0..9;
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Var
D1, d2,d3,d: digits;

Begin

D1:=[2, 4,6,8]; {3anoaHeHre MHOXKECTB }
D2:=[0..3,5];

D3:=[1,3,5,7,9];

D:=d1+d2; {O6bennaenne MuoxkectB dlm d2}
D:=d+d3; {O6beaunenne muoxxects d u d3}
D:=d-d2; {Pa3nocts MHOXecTB d 1 d2}
D:=d*d1; {Ilepeceuenne maOx)ecTB d m d1}
End.
Hanpumep, ucnonssyst onepanuio 00beIUHEHUS, K MHOKECTBY M MOKHO 100aBUTH CHMBOI ‘Z’,
MIPEJICTABUB €T0 KaK MHOXKECTBO M3 OHOTO 31eMeHTa: M:= M+[‘z’]. JIubo 3Ty ke omepariio BHIIOIHIET
npouenypa Include(M, ‘z’). Tlpomenypa Exclude npennasnadeHa i HMCKIIOYECHHUs 3J€MEHTa W3
mHoxectBa. Hanpumep, Exclude(M, °s’) wuckmrount cumBoa ‘s’ u3 mHoxecTBa M. KoHCTaHTHI
MHOKECTBEHHOT'O THIIA 3aIIMCHIBAIOT C MOMOIIBIO KBaJPaTHBIX CKOOOK M CIIMCKA 3Jie- MEHTOB: Abc=[‘A’,
‘B’, ‘C’]; {MnoxectBo m3 Tpex OykB} Cifr=[0..9]; {MuoxectBo mudp} P=[] — mycroe MHOXKECTBO
OcobenHocTn MHOXecTBa: 1) B HeM MOTryT comepikaThCsi DIIEMEHTHI TOIBKO OIHOTO 0a30BOro THIA. 2)
[Topsimox snmemeHTOB MHOXecTBa He ¢ukcupyercs: {7, 3,1}. 3) B MHOXKecTBE HE MOXET OBITh
OJIMHAKOBBIX 3J1€MEHTOB. 18 2. Brimonnute crienyroomue ynpaxHeHus: 1. 3amonHute MHOXkecTBO NB
CIy4yallHBIMM 3HaYeHUsIMU B npenenax ot 0 no 49. KonuuecTBo 31eMEHTOB MHOKECTBA 3aIIPALLIUBAETCS C
KIaBuaTypsl: uses crt; Var nb : set of 1..200; k, n, i: integer; Begin clrscr; nb :=[]; {Co3maem mycroe
MHOkecTBo} randomize; {[lomkirouaem mpoueaypy ciydaiiHbix uucen} Writeln('BBeaure konmyectBo
snmementoB MHOkecTBa’"); Readln(k); For i:=1 to k do begin n:=Random(50); nb:=nb+[n]; Write(n:3);
end; end. CoxpaHnuTe nporpamMMy B cBolo manky Ha auck D: P7PR1 2. Jlano MHOXECTBO A, comepxariee
3HAKM TPEMUHAHMs aHruiickoro andasura. BeiBectn MHOXKecTBO A Ha skpan: var A: set of char; ch:
char; Begin clrscr; A=), 2T; WriteIn(CA="); For ch:=#0 to #127 do if ch in A then Write(ch:3);
ReadIn; end. Coxpanute nporpamMmy B cBOtO manky Ha jauck D: P7PR2 3. BeinonHuTe caMOCTOSTEIBHO 1.
CocTaBuTh porpaMmmy, KOTopasi MOJIEJIUpPYeT «IOTOTpoH (5 u3 36)» T.e. CiyuaiiHyto BEIOOpPKY 5 mapoB
U3 KOHTEHHEepa, collepkalero 36 mapoB, IPOHYMEPOBAHHBIX OT €AUHULEBL 10 36. COXpaHUTh IPOrpaMMy
mon umeHeM P7PR3. 2. Jlano MHOXeCTBO A — MHOXECTBO TJIACHBIX OYKB aHTIIMHCKOTO andaBuTa U
MHOKECTBO B, cocrosiiiee U3 CHMBOJIOB aHTJIMHCKOTO andapura: a, o, !, 7. BeiBecTH Ha 3KpaH MCXOHBIC
MHOkecTBa. Haiitn muoxectBo C, siBnsiromumcest oObenuHeHnneM A u B. CoxpaHUTh mporpamMmy oA
umeneM P7PR4.
3agaHue Ha IPAKTHYECKYIO0 padoTy
1.  Omnummure MmHO)ecTBO Pr(1..20) u momecTHTe B HETO BCE MPOCThIC YKca B quanasone 1..20.
CocraBbTe OJIOK-CXEMY.

2. Omummre MHOXecTBO Alf(‘a’..’s’) n moMectute B Hero riacHele OykBbl. CocTaBbTe OJIOK-
CXeMy.

3. Onwmmmrte mHOkectBa M1(1,2) u M2(2,1). CpaBuute MHO)kecTBa M1 1 M2 Ha paBeHCTBO.
CocraBbTe OJIOK-CXEMY.

4. Onumwure MHOXecTtBa M1(‘a’, ‘b’) M2(‘b’, ’a’, ‘c’). CpaBHHUTE JBa 3THX MHOXKECTBa Ha
HepaBeHCTBO. CocTaBbTe OJIOK-CXEMY.

5. Omummre MHOXecTBa MI1(‘a’, ‘b’,’c’) M2(‘a’, ‘c’). CpaBHHTE ABa 3THX MHOXECTBA C
UCTIOJIb30BaHUEM onepaiui >=. COCTaBbTe OJIOK-CXEMY.

6. Onmmmre mHoxkectBa M1(1, 2, 3) M2(1, 2, 3, 4). CpaBHuTe IBa 3THX MHOXECTBA C
UCIIOJIb30BaHueM onepanun <=. COCTaBbTE OJIOK-CXEMY.

7. Onummure MHOXecTBa M1(1, 2) M2(5, 6). [lomyunte pe3ynsTupyromee MHOXeCTBO M3=M1-
M2. Onpenenute cogepxutcst B M3 anemeHT 7. CocTaBbTe OJIOK-CXEMY.

8. Onmmmre mHO)kectBa M1(1, 2, 3,4) M2(3, 4, 1). [Tonyunrte pe3ynbTHPYIOIIEE MHOXKECTBO
M3=M1-M2. Onpenenute coaepxutcs B M3 anement /. CocTtaBbTe OIOK-CXEMY.

9. Omummure muoxkectsa M1(1, 2, 3) M2(1, 4, 2, 5). TTonyunre pe3yabTHPYIOIIEE MHOKECTBO
M3=M1*M2. Onpexnenure conepxurcs B M3 anemenT 2. CoctaBbTe OJIOK-CXEMY.

10. Omummre wmuoxkectBa MIL(1, 2) M2(5, 6). Ilomyuwre pe3yIbTHPYIONIEE MHOMXKECTBO
M3=M1+M2. Onpenenute conepxxkutcsi B M3 anemenT 2. CoctaBbTe OJI0K-CXEMY.

40



IIpakTyeckass padora Ne8 «®dailnbl mocienoBaTeIbHOr0 J0cTyna. THNH3NMpPOBaHHBIE
daiian»

Heas padorsl: [lodydyeHue HaBBIKOB B paboTe ¢ PYHKIHSAMHU.

IonsiTue u Ha3HAYeHUe PyHKUUIH

Jrobass C++-mporpamMma cocTaBisieTcsl U3 "'CTPOUTENBHBIX OJOKOB", HIMEHYEMBIX (YHKIHSIMU.
OyHKIMST — 3TO MOAIPOrpaMMa, KOTOpas COICP)KUT ONHY WM HeCKoNbKo CH+-MHCTpyKUMM H
BBITIOJTHSCT OJHY 3a/1a4y.

Kaxnas ¢yHkuus uMeer uMs, KOTOpOe HCHONB3yeTcs Aisi ee Bbi3oBa. CBOMM (QYHKIHSIM
MIPOTPAMMHUCT MOKET JaBaTh JIFOOBIE MMEHA 3a MCKIIOUYCHHEM MMEHHM main(), 3ape3epBUPOBAHHOTO IS
(byHKIUH, C KOTOPOH HAaYMHAETCS BHIIIOJIHEHUE TPOTPAMMBI.

Oynknun — 3710 "cTpouTenbHbie 6510KH" C++-TIpOrpaMMBlL.

B C++ vm ogHa QyHKINS HE MOXKET OBITH BCTpoeHa B Apyryro. OnHa QYHKITHS MOKET BHI3BIBATH
ApYyTyIo.

B yxe paccMoTpeHHBIX HpuMepax mporpamm ¢yHKUusS main() Oblla €IMHCTBEHHOU, (pyHKIHSA
main () — mepBast (yHKUMS, BBIIONHSIEMAasi PH 3aIycke mporpaMmbl. Ee MOmkHa coaepikarh Kaxaast
C++-nporpamma. @ynxkuun ObIBaOT AByX THIOB. K mepBoMy Tumy oTHOCATCS (DYHKLMH, HAlIUCAHHBIC
nporpammuctoM (Mmain() — npumep ¢yHkIUM Takoro Tumna). OyHKIUM IPYyroro TUMA HAXOIITCS B
crannapTHoil 6mbmmoreke C++-kommmrsaropa -. Komrekmust BerpoeHHbx GyHkmmit. Kak mpasumo, C++-
IPOrpaMMBbl COAEpKaT Kak (PyHKIMH, HAIMCAHHBIC IPOrPaMMHUCTOM, TaK U (YHKLUH, IPEIOCTABISIEMbIC
KOMITUJISITOPOM.

Ota nporpamMma coepkuT e Gynkuuu: main() u myfunc().

Void myfunc(); // mpotorun ¢ynkmu myfunc()
Main()

{

Cout << "B ¢ynkuun main() . " ;

Myfunc(); // Bei3piBaeM ¢yHknuio myfunc()

Cout << "Cnosa B pyrkmuu main () ";

}

Void myfunc()

{

Cout << " B ¢ynkuu myfunc() . ";

}

[Iporpamma paboraer cnenyrommm o0pazoM. BreizbiBaeTcst GyHKIUS main() U BBHIMOJHSETCS €
nepBasi cout-uHCTpyKuus. 3areM u3 (yHKumu main() Bb3biBaeTca QyHKius myfunc (). ns BeI3oBa
(GyHKIMU B mporpamme yka3bpiBaeTcsi UMs (QyHKIUH MYFUNC, 3a KOTOPBIM CICAYIOT Mapa KPYIJbIX
CKOOOK M TOoYka ¢ 3amsaToil. 3areM Qymkmus MmMyfunc() BeImomHSET CBOIO €AMHCTBEHHYIO COUL-
MHCTPYKIHMIO U TepeiaeT ympaBieHue Hazan (yHkuuu Main(), mpuyeM TOW CTpOKE KOja, KOTOpas
pacroyioxkeHa HETOCPEJICTBEHHO 32 BBI30BOM (yHKIuU. Hakonen, ¢yHknust main() BBIOJHSET CBOIO
BTOPYIO COUt-MHCTPYKIIHIO, KOTOPas 3aBepIliaeT BCIO MporpamMmy. Pe3ynbTaTsl paboThl IPOrpaMMBl:

B ¢ynxumu main() . B pyuxmuu myfunc() . Crosa B ¢yukimmu main().

IIporoTun gyHkuun

[IpotoTrn QyHKIMKM O0BSBIsIET QYHKIHMIO J0O €€ ONpellesieHHsT M UCIoyb3oBaHus. [IpoToTHm
M03BOJIIET KOMITWIIATOPY Y3HATh THIT 3HAYCHUSI, BO3BPAIIAEMOT0 3TOH (PYHKIMEH, a TaKKe KOJTHMYECTBO U
THIT TAPAMETPOB, KOTOPBIE OHA MOXKET UMeTh. KOMIMIATopy Hy»KHO 3HaTh 3Ty HH(POPMAIIHIO JI0 TIEPBOTO
BbI30Ba QyHKnuu. [loaToMy mporotumn pacmonaraercs 10 ¢GyHkiuy main (). EnquacTBeHHOM QyHKINEH,
KOTOpasi He TpeOyeT MpoToTUIa, sSBiseTcst main(), MOCKOJIBKY OHA BCTpOeHa B s3bIK C++.

Void myfunc(); I/ mporoTun dynkuu myfunc()

Gyakuust myfunc () we comepkut HMHCTpyKumio return. KiroueBoe cioBo Void, koropoe
npeBapseT Kak MpOTOTHI, Tak W ompejencHue QyHKiuu myfunc(),3asBiseT o TOM, 4TO (QYHKIHS
myfunc () me BosBpamiaer HHMKakoro 3HadeHums. B C++ (yHKumMH, He BO3BpalaioOIIie 3HAYESHHH,
OOBSIBIISIIOTCS C HCIIOJIB30BAaHUEM KJIFOUEBOTO ClIoBa void.

Ipumep nporpamMmmebl ¢ GyHKIUSIMH €3 TapaMeTpPoB

CocraButh mporpammy ¢ (yHKIMEH, KOTOpas pHCyeT Ha DKpaHe CTPOKy, cocrosuyro u3z 80
3BE3/J0YEK.

Void line(void); //MIpototun ¢pynkuuu line
Main() //OcHoBHast QyHKLIUSA
{
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Line(); //Be13oB ¢yuaknuu line

}

//Onpenenenne GyHKIuN line
Void line(void)

{

int i

For (i=0; i<80; i+ +)
Cout<<"*";

¥

3agaHue Ha IPaAKTHYEeCKYI0 padoTy

1.

2.

10.

11.

12.

13.

CocTaBuTh nporpamMmy ¢ Tpems (yHKIHSAMH, BHIBOJIIINMU Ha 3KPaH CTPOKHA CHMBOJIOB #,
@, s.

CocTaBUTh TporpamMMmy ISl BEIYHCICHHS TUIOIIAIN KOJBIA TI0 3HAYEHUSM BHYTPEHHETO U
BHEIIIHETO PaJNyCOB, HCIOIb3Ys (PYHKIIUIO BHIYHCICHHS TUIOMAAN KPyTa.

Hanbl Tpu menpix uucna. OnpeaenuTts, cymMma nudp Kotoporo u3 Hux Oombuie. [loacuer
CyMMEI ii(pp OpraHn30BaTh Yepe3 PyHKIHIO.

Co3paTe TUNU3WPOBAHHBIA (paiin, coaepKaluii JaHHBIE O CTYIEHTaX TPYMIbL: paMuiIusi U
WHUIMAIBl (OJJHO TOJIE 3allMCH), TOA POXKIEHUs, aapec (ynuua, A0M, KBapTHUpa), CpEeAHUN
Oamn mpu moctyruieHnd. llepenucath B TEKCTOBBIM M BBIBECTH B S4YeHKH 31. TaOmuisr
JTAHHBIE O CTYACHTaX CO CPETHUM MPOXOAHBIM OatoM, 60ipmum 3,8;

Co3naTh TUNU3UPOBAHHBIN (haii, comepiKalluii JaHHBIC O PEIKUX KHUTAX, XPAHSIIUXCS C
Ooubnmoreke: HazBaHue, aBTOp ((paMWIMA W WHUIHUANGI), TOJ HW3JaHHs, MECTO H3TaHUA,
WHBEHTapHBIA HOMep. llepenuicate B TekCTOBBIN (paiil M BHIBECTH B s9eHKH 311. TaOmuiipl
JaHHbIEe O KHUraX, n3aHHbIX B CaHkT-IletepOypre;

Co3znaTh TUMM3UPOBAHHBIN (haiiyl, comepiKalluii TaHHbIC 0 Peiicax caMOJIeTOB: HOMEp peiica,
MyHKT Ha3HAYEHHWS, BpeMs B IMyTH (IpOOHOE YHCIIO), THUI CaMOJIETa, BPEMS OTIPABICHUS
(mBa mous 3amMcH: Yackl W MUHYTHI). [lepenucath B TEKCTOBBIH (aill U BHIBECTH B SYCHKU
an1. Tabnuip! JaHHbIe O peicax, BEUICTAIOUINX MOCTe JECATH Beuepa, HO 10 MTOTYHOYH;
CoznaTh THIM3UPOBAHHEIA (aiill, copep Kamuil JaHHBIE 0 aBTOOYCHBIX MapIIpyTax: MyHKT
OTIIPaBJICHUS, IYHKT HA3HAYCHUS, BpeMsl B IyTH (IpOOHOE YHCII0), BpeMs OTIIpaBlIeHuUs (J1Ba
TIOJISL 3aIllMCH: Yachl M MHUHYTHI), KOJMYECTBO OCTAaHOBOK B MyTH. llepenucarh B TEKCTOBBIN
¢daiin m BeIBeCTH B sUedkm 31. TaOmuIpl JaHHBIE O pelcax, AeNalImuXx Oojee Tpex
OCTaHOBOK B ITyTH;

Co3naTh TUIU3UPOBAHHBIA (hailyl, copep)Kalluii JaHHBIE O HAMMEHOBAHMSX IPOIYKIHH
MOJIOK03aBO/Ia, TIOCTYIMBUINX B MPOJAXy: Ha3BaHWE MPOJYKTa, JaTa U3TOTOBJIEHUA (TpU
TIOJISL 3aITUCH: TOJI, MECSI] W YHCJI0), CPOK XpaHEHUS B JIHAX, 3aKylouyHas IeHa (apoOHoe
ynciio). Ilepenucarh B TEKCTOBBIN (ailyl ¥ BBIBECTH B SYCHKH 3. TaOJuIlbl JaHHBIC O
MIPOAYKTax, BBIMYIIeHHbIH B uiojie 2004 roza;

CoznmaTh TUIIU3WMPOBAHHBIA (aiil, copepkamuii JaHHble 0 (QupMax: Ha3BaHUE (QHUPMBL,
dbaMwIis ¥ WHUIHMATBI Biajenblna (OJHO IoIe), ajapec (TpW IO TOPOA, YJWIA, IIOM),
tenedon. Ilepenucarh B TEKCTOBBIM (ailyi U BBIBECTH B sueiiku 3i1. TaOJuIbl JaHHBIE O
BJIaiebIax GUpM, (GaMIIIUs KOTOPBIX HAYUHACTCS ¢ OYKBBI M

CoznaTh TUNU3UPOBAHHBINA (aiil, colepKallnii JaHHbIE O ABTOMAIIMHAX, HAXOMASIIUXCS B
pO3BICKE: MapKa, IIBET, I'oJl BBITyCKa, HOMEp, JaTa yroHa (TpW IMOJS: YHUCIO0, MECSI, TOM).
[lepenucaTh B TEKCTOBBIA (haili U BBIBECTH B SUCHKM dJ1. TaOMIBI TaHHBIC O MAaIlMHAX,
yraansbix B utosie 2002 roaa;

Co3maTe TUMU3UPOBAHHBIN (aiiil, coaepKalluii TaHHbIE O COTPYAHUKAX GUPMBL: (aMuiIns,
WMSI, OTYECTBO, T'OJl POXKIEHUS, OJDKHOCTB, T'OJl OCTyIJieHuss Ha paboty. Ilepenmcars B
TEKCTOBBIA (haill W BBIBECTH B A4Yeiku 3. TaOnuupl JaHHBIE O COTPYAHUKAX (QHUPMBI,
YCTpOUBIIMXCS Ha padoTy B epuo ¢ 1999 no 2002 roa BKIIOYUTENBHO;

Co31aTh TUIM3UPOBAHHBIN (aiii, copepKaluil JaHHbIe 0 CIIOPTCMEHAX-TUIOBIAX: (aMUIIHS
W WHUIHUAIBL, TOJN, TOX POXKIAEHHS, POCT, BEC, Jy4Ilee BpeMs, 3a KOTOPOE CIIOPTCMEH
nporisiBaeT 50 metpoB. [lepenucats B TeKCTOBBIN (ailsl u BeIBECTH B siueiiky 3i1. TaOmuiisl
JTaHHBIE O CIOPTCMEHAX, POCT KOTOPHIX Oobie 175 cMm;

CoznaTh THNMHU3MPOBAHHBIN (aiiln, comepKamuidi JaHHBIE O KIMEHTaxX arenbe: (GpamMuius u
WHHULMANBL, afpec (TpHW IOJS: yiuLa, JAOM, KBapTHpa), BHJ 3aKa3a, CTOMMOCTb 3aKasa.
Ilepenncats B TEKCTOBBINA (haiil M BBIBECTH B SYEHKH 2. TaOnHIbl JaHHBIE O KIHEHTaX,
MPOXKHUBAIOIINX Ha yiuiie MexIyHapoIHasl.
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IIpakTyeckas padora Ne9 «HeTunuznpoBanusie paiibn

ean padoTsl: [loydenne HABBIKOB B paboTe ¢ (YYHKIIUSIMH.

Ha3nayeHue apryMeHTOB (pYHKUMHU

OyHKIMKM MOKHO MEepeaaTh OJHO WM HECKOJIBKO 3HAUeHHH. 3HaueHue, nepeaasaeMoe (QyHKINH,
Ha3bIBaeTCS apryMEHTOM. APryMeHT — 3TO 3HaueHue, repeaaBaemMoe GyHKIMH TPY BBI30BE.

Paccmotpum mporpammy, KoTopast st 0OTOOpakeHHns aOCOMOTHOTO 3HAYEHUS YHCIa UCTIOIB3YeT
CTaHIapPTHYIO OnOnIHOoTeuHyr0 GyHkmuioo abs(). Ota (yHKIMSI MPUHUMAET OJUH apTyMEHT, mpeolOpa3yeT
ero B aOCOJIOTHOE 3HAYCHUE U BO3BPAIIACT PE3YIbTaT.

Main()

{

Cout << abs(-10);

}

3nech ¢pynkumn abs() B kauectBe aprymenTa nepenaercs ancio -10. Oynkmus abs() mpuHUMaeT
3TOT apTyMEHT NPHY BBI30BE W BO3BPAIAET €r0 a0COIIOTHOE 3HAUEHHE, KOTOPOE B JAHHOM CIIy4ae paBHO
yucny 10. Ecnum  QyHKuus mnpuHMMaeT apryMeHT, OH YyKa3blBaeTCs BHYTPH KPYIJIBIX CKOOOK,
PaCTOI0KEHHBIX CPa3y IMOCiIe UMEHH (HYHKITHH.

PaccmaTpuBaemas mporpamma BKiItodaeT 3aroyioBok <stdlib.h>. O HeoOxoaum a1 obecnieueHus
BO3MOXKHOCTH BbI30Ba QyHKnuu abs(). Kaxnmeiidi pa3, korma ucmonb3zyercs OmOmuoTedHas (QyHKIUS, B
nporpaMMy HEOOXOJMMO BKIIOYAaTh COOTBETCTBYIOIIMH 3aroJIOBOK, KOTOpPBIM MOMHUMO Mpodei
WH(GOPMAITUH, COJIEPIKUT MPOTOTUIT OMOMHOTEUHON ()YHKITHH.

IlepenaBaemble mapaMeTpbl

IMapamerp — 3T0 ompenensiemas GyHKIHEH MepeMeHHas, KOTOpas MPUHUMAET IepeaaBaeMblil
(GYHKIUHM apTyMeHT.

[lpu cozmanuu QyHKOUH, KOTOpash NMPHUHAMAET OJUH WM HECKOJBKO apryMEHTOB, HHOT/AA
HEOOXOIMMO OOBSBHUTH MIEPEMEHHBIE, KOTOPBIE OyIyT XpaHUTh 3HAYCHUS apryMEHTOB. DTH TlepeMEHHbIE
Ha3bIBaIOTCS mapamerpamu (yHKIMA. Hanpumep, cregyromas (GpyHKIUS BBIBOAUT MPOU3BEIACHHUE IBYX
LEJIOYUCIICHHBIX apTyMEHTOB, IlepeaBaeMbIX (DYHKIIMH MIPH €€ BHI30BE.

Void mul(int x, int y)

{

Cout<<x *y<<™"™

}

IMpr xaxaom Bb3OBe GyHkimd Mul() BBITOMHIETCS YMHOKEHWE 3HAUYCHMS, IEPEIaHHOTO
nmapaMeTpy X, Ha 3HaueHHWe, INepelJaHHoe mapaMmerpy y. PaccmMoTrpum mporpammy, KoOTopas
JIEMOHCTPHpPYET UCTIONb30BaHue GyHKImr mul().

Void mul(int x, int y); /I TIpototumn ¢yukimu mul() .

Main()

Mul(10, 2 0); //BbI30BbI GYHKIIHH C TTapaMeTpaMu

Mul(5, 6);

Mul (8, 9);

}

Ora mporpamma BeiBeneT Ha 3kpaH uucia 200, 30 u 72. Ilpu Be3oe ¢yHkmmu mul() C++-
KOMITUJISITOP KOMUPYET 3HAYCHUE KAXK/OTO apryMEeHTa B COOTBETCTBYIOINUI mapaMeTp. B faHHOM cityuae

npu nepBoMm Bbi3oBe ¢yHkimu Mul() uucno 10 kommpyercs B mepeMeHHyoo x, a yucio 20 — B
nepeMeHHyo y. [Ipi BTopoM BbI30BE 5 KONHPYETCs B X, a 6 — B y. [IpH TpeTbeM BbI30Be 8 KOMUpYeTCs B
X,a9—BYy.

3.3. @ynxyuu, so36pawaiowie 3HAYEHUs

B C++ nmy1st Bo3BpaTa 3HaueHus U3 (DYHKIMU MCIONB3YeTCss HHCTpYKIHs return. Oommii ¢popmat
3TOI UHCTPYKLUU TAKOB:

Return 3navenue;

3HaueHHe MPEeCTaBIseT COO0H 3HAUCHHE-PE3yIIbTAT, BO3BpaiiaeMoe QyHKIHEH.

Hcnpasum dyrkrmro mul() tak, aro6sr OHa BO3Bpalliajia pe3ybTaT - IPOU3BEAEHHE CBONX

apryMEHTOB.
Int mul(int x, int y); // Ipototun ¢pynkimu mul() ¢ pe3yabTaToM
Main()
{ int answer;
Answer = mul(10, 11); //BBI30B C BO3BpaTOM 3HAYCHUS
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Cout << "OrtBert paBeH " << answer;

}

// Dta (yHKIHS BO3BpaIIaeT 3HaYeHHE.

Int mul(int x, int y)

{

Return x * y; [l ®yHKIMs BO3BpAIaeT MPOU3BEICHHE X U Y.

}

B stom mpumepe ¢yukuus mul() BosBpamaer pe3ynbTaT BBIYHCIACHHS BBIpOKEHHS X*y C
MOMOIIIBEO HHCTPYKITUH return. 3aTeM 3HaYeHUE 3TOTO Pe3yIbTaTa MPUCBANBACTCs IEPEMEHHOM anSwer.

ITockosbky B 3TOi Bepcuu mporpammbl ¢yrkmuss mul () Bo3Bpamiaer 3HadyeHHE, €€ UMS B
ompezaeneHnd He npeaBapsercs ciaoBoM VOid. 3aecs ¢yaknms mul() Bo3BpammaeT 3HaueHHE
LEJIOYHMCICHHOTO THIA. TUN 3HA4YCHHs], BO3BpamaeMoro (yHKIMEH, MPEANISCTBYET €€ MMEHU, KaKk B
MPOTOTHUIIE, TaK U B OMPE/ICIICHUH.

[Ipu HOCTHKEHUU HHCTPYKIMY return (yHKINS HEMEIJICHHO 3aBEpIacTCsl, 2 BECh OCTATBHOM KO
urHopupyercsi. DYHKIUS MOXKET COACPKATh HECKOJBKO HMHCTpPyKmud return. Bo3epar w3 QyHKuuu
MOHO 00ECIEYUTH C TIOMOIILI0 MHCTPYKIMU return 0e3 yka3aHus BO3BPALIacMOTO 3HAYCHUS, HO TaKyHO
ee (hopMy JOMYCTUMO MPUMEHSThH TOJIBKO JUTS (DYHKITHIA, KOTOPBIE HE BO3BPAINAIOT HUKAKUX 3HAYCHUH U
00BSBIICHBI C HCMIOIBF30BAHUEM KITFOUEBOTO CIIOBa Void.

Ipumep nporpamMmsbl ¢ GyHKUUSIMHU ¢ IapaMeTPaMHu

CocTaBuUTh IpOTpamMMy HaXOXACHHUS HaHOOJBIIET0 3HAYeHUS U3 TPEX BEMYMH — max (a, b, ¢).
,Z[HH €C PCIICHUA MOXKXHO HCIIOJIb30BATH BCIIOMOTaTCILHBIN AITOPUTM HaAXOXJACHUA MAKCHUMAJIBHOI'O
3HAYEHHMS U3 JIBYX, IOCKOJIBKY CIPaBeJTHBO paBeHCTBO: MaX (&, b, ¢) = max (max (a, b), ¢).

//Onpeenenre BCIIOMOTaTebHON (QYHKIIHA

Int MAX(int X, int y)

{

If (x>y)

Return x;

Else

Returny;

}

//OcHoBHas QyHKITUS

Main()

{ inta,b,c,d;

Cout<<"Bseaute a,b,C:";

Cin>>a>>b>>c;

D=MAX (MAX (a, b), ¢);

Cout<<™\nmax (a, b, ¢) ="<<d;

}

3ananne HA MPAKTUYECKYIO Pa0OTy

1. COCTaBI/ITB mnmporpamMmmy C (I)YHKHHCP'I, BI)IBOI[HHICI\/'I Ha 3KpaH CTPOKY Hy)KHOfI JJIMHBI HYKHBIM
CHUMBOJIOM. (DYHKHI/ISI MNpUHUMACT JiBa IMapaMeTpbl — [JJIWHY CTPOKM W CHUMBOJ.
Bo3sBpaiaembix 3HaUEHH HET.

2. CocraBUTh MpOrpamMMmy JJisi BEIYUCICHHS TUIONIATH KOJbIA TI0 3HAYCHUSAM BHYTPEHHErO M
BHEIIIHETO PaJMyCcoOB, HCIONB3yS (QYHKIUIO BBIUUCICHHS IUIOmanu Kpyra. OyHKIuN
nepeaeTcs OJIUH mapameTp — PaJuyC U BO3BPAIIACTCS Pe3yIbTaT — BHIYUCIICHHAS TUIOMIATb.

3. Hanbel Tpu mensix yucna. Onpenenutb, cyMMa udp Kotoporo u3 Hux Ooinbmie. [lomcyer
cyMMBI TI(p opraHu3oBath Yepe3 (YHKIHIO, KOTOpas MMEET JiBa BXOJHBIX Napamerpa —
CKIIaJIbIBA€MBIC YUCJIa U PE3YJIBTAT — BEIYUCIICHHYIO CYMMY.
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[pakTnyeckas padora Ne 10 «Opranusanus npouenyp. Oprannzanus GyHKuuin»

Hear pa6Gorsr: ChopMupoBaTh yMEHHS IO HCIOJIb30BAHUIO IPOLEIYPHOTO  SI3bIKA
NpOrpaMMHUPOBAHHS JUISl TOCTPOCHUS JIOTMYECKH MPaBWIBHBIX U 3((EKTUBHBIX MNpPOrpaMM C
HCTIONIb30BaHNEM CTaHIAPTHHIX (QYHKIUH U IIponexyp Uit paboThl CO CTPOKAMH.

Tun String, npenHa3HavYeHHBIA Ui pabOTHI CO CTPOKaMH CHMBOJIOB B KomupoBke Unicode,
sBisieTcs BcTpoeHHbIM TUoM C#. EMy cooTBercTByeT 6a30BbIil Kitace System.String 6ubmuorexu .Net.
Tun String OTHOCHTCSI K CCBUIOYHBIM THUIIaM, XOTsI paboTa ¢ HAM BO MHOIOM HAallOMHHAeT padoTy C
pasmepubiMu TuamMu. C 00beKTOM THMa String MoXHO paboTaTh MOCHMBOJBHO, T.e. I103JI€MEHTHO.
Kinacc string obnamaer 6oratbiM HaOOPOM METONOB ISl CPABHEHHUSI CTPOK, IMOUCKA B CTPOKE U JIPYTUX
JCWCTBUI CO cTpokaMu. Bce MeTo/bl BO3BpAIIAIOT CCHUIKY Ha HOBYIO CTPOKY, CO3JJaHHYIO B pe3yJbTaTe
npeoOpa30BaHus KOHH UCXOAHON CTPOKH. J{JIst TOTO 4TOOBI COXpaHNTH JaHHOE NMpeoOpa3oBaHue, HyKHO
YCTAaHOBUTh HAa HEro HOBYKO CCbUIKy. OOnacTe mpumeHeHHs Tumna String — 3To MOMCK, CpaBHEHHE,
U3BJICUCHHE HH(POPMAIIMHU U3 CTPOKH.

Cosnaiite HOBOE KOHCOJBHOE mpwiokeHne ¢ umeHem Zadl0. CocraBbTe mporpammy uist
HaX0K/ICHHUS KOJIMUECTBA BXOXKACHHI CUMBOJIA B CTPOKE M IPOTECTUPYHTE €€.

static void Main(string[] args)

1
string a = "Kon oxkono xonokona";
Console.Writeline("flana cTpoka: {0}", a);
char b = "0';
int k = 6;
for (int x=0; x<a.length; x++)
1
if (a[x]==b)
i

k++;
¥
Console.WriteLine("Cumeon {0} cogepxutca & ueit {1} pas™, b, k);

}

Pucynoxk 10.1. Kog mporpaMmsl
3. [TonpoOyem 3aMeHHUTH BCE BXOXKICHHS OYKBBI O Ha OYKBY a.

static void Main(string[] args)

{

string a = "kon okono konokona";
Console.Writeline("daua cTpoka: {@}", a);
char b = 'o';
char c = 'a';
int k = 0;
for (int x=0; x<a.length; x++)
{
if (a[x]==b)
{

a[x]=c;

Pucynoxk 10.2. Kox nporpamMmbl
3anycTuTh MporpamMmy OyaeT He BO3MOXHO. KOMIMIISITOp 3ampeniaeT HaNpsMyr H3MEHSTh
3HAYCHHE CTPOKH.

Crnncok owmnbok il = I ¢
Y o | £ 1ownbka | Fpeaynpexzenwi: 0 | CoobuieHni: 0 lMovick N cnucky oWrBox P~
Onucasme Qain ~ Cip.. =~ Go.. = Tpoekr ~

(_)_tj 1 HeBoIMOXHO NPHUCEOUTE SHAUSHWE CEOACTBY MW UHAEKLATOPY Program.cs

“Stnghis{intl” — AGCTYN TOABKO A% YTEHNAR

Pucynoxk 10.3. Omubka
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Crpoxoserii Tun Stringbuilder onpenenen B mpocTpanctse uMen System.Text u mpegHasHadeH
JUISL CO3aHMs CTPOK, 3HAYCHUE KOTOPBIX MOXKHO M3MeHATh. OOBEKTHI JAaHHOTO KJIacca BCETIa CO3/Ia0TCs
C MOMOIIBIO SIBHOTO BBI30Ba KOHCTPYKTOpa Kiacca, T.e. Uepe3 omeparuio New. C oObekTamu Kiacca
stringbuilder moxxHO paboTaTh MOCUMBOJILHO. BHecuTe M3MEHEHHs B CO3JAHHYKO paHEee MPOrpammy
CJIeTyFOIIAM 00pa3oM:

static void Main(string[] args)

{
StringBuilder a = new StringBuilder ("kon oxono konokona");
Console.WritelLine("fana ctpoka: {0}", a);
char-b: = '0';
char c = 'a';
int k = @;
for (int x=0; x<a.Length; x++)
{
if (a[x]==b)
{
k++;
¥
b
Console.WriteLine("Cumeon {8} cogepxutca 8 wen {1} paz", b, k);
¥

Pucynoxk 10.4 Kox mporpammsl

[IporecTupyiite padoTy nporpaMmMbl. OHa HUYEM HE OTINYAETCSA OT aHAJIOTUYHOMN MPOrpaMMBI C
TumoM string.

W3mennTe mporpaMMy Tak, YTOOBI BCE BXOXKIEHHUS OYKBHI O OBUIM 3aMEHEHBI Ha OYyKBY a.

Bozaukaer nu omubka npu paboTe JaHHOM MPOTPaMMBI.
static void Main(string[] args)

{
a = new StringBuilder ("kon oxono konoxona");
Console.Writeline("Aana cTpoka: {@}", a);
char b= 'o';
char c = *a';
int k = @;
for (int x=0; x<a.lLength; x++)
{
if (a[x]==b)
{
a[x]=c;
}
¥
Console.Writeline("Mpeobpazosannas cTpoka: {0}", a);
¥

Puynoxk 10.5. Kox nporpaMmsr
3aBepmuTe paboTy ¢ IPOrpaMMOH.
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IIpakTHyeckast padora Nell «IIpumMeHeHMe peKYPCHUBHBIX (PYHKIMMID»

Hean padoTel: [lonydueHre HABBIKOB B padOTE ¢ PEKYPCUBHBIMU (DYHKITHSIMH.

IHonsiTue pekypcuBHO# GyHKIUN

Pexypcueii Ha3pIBaeTCs CUTYalHs, KOTJa MOANIPOrpaMMa BbI3bIBacT cama ce0st. OyHKIUs MOXKeT
colepkaTh BBI3OB Apyrux (yHKIUA. B ToM umcie mpomemypa MOXKET BbI3BaTh camy ce0Os. I[lpumep
PEKypCUBHON (hYHKITHH:

Int Rec(int a) { If (a>0) Rec(a-1); Cout<<a; }

Oynkuus Rec Be3bBaeTcs ¢ mapametpoM a = 3. B Hell comepxwurcs Bb3oB ¢GyHKIHH Rec ¢
napamerpoM a = 2. [Ipenpinymuii BEI30B €I1e He 3aBEPIIIIICA, IO3TOMY CO3IaeTcs emle oaHa QYHKIUS U
JI0 OKOHYaHHUs ee paboThI MepBasi CBOIO PabOTy He 3akaHuMBaeT. [Iporiecc BEI30Ba 3aKaHUMBAETCS, KOT 1A
napametp a = 0. B 3TOT MOMEHT OJHOBPEMEHHO BHIMOMHSAIOTCA 4 3K3eMIurapa ¢pyHkuuu. KomuuectBo
OTHOBPEMEHHO BBITIONHAEMBIX (YHKIHMHA Ha3bIBAIOT IJIyOMHOH pekypcuu. YerBepras BbI3BaHHAS
npouenypa (Rec(0)) nanmewaraer umcno O u 3akoHYMT CBOK paboty. Ilocie a3toro ympaBieHue
BO3BpaIaercst K QyHKOuu, kotopas ee BbizBasia (Rec(1)) u medataercs uucno 1. U tak ganee moka He
3aBepIaTcs BCEe BBI30BHI. Pe3yabTaToM HCXOHOTO BBI30Ba OyIeT rmevath yetbipex uncen: 0, 1, 2, 3.

IIpumep nporpaMmel ¢ peKypcuBHOI GyHKIMer

Ecnmu ¢yHkuus BeI3BIBacT cama cedsl, TO, IO CyTH, 3TO MPUBOJAHUT K MOBTOPHOMY BBHITIOJHEHHUIO
COJICPIKAIIMXCS B HEW MHCTPYKIIUM, UTO aHAJIOTMYHO PaboTe IUKIIA.

Jus mpumepa ceiMuTHpyeM paboty mukma for. J{is sroro motpeOyercss mepeMeHHas CUeTYHK
IaroB, KOTOPYIO MOKHO peasn30BaTh Kak mapameTp (yHKIIHH.

//mMmuTaIUs paObOTHI ITUKJIA C TOMOIIBIO PEKYPCHU

Void loopimit(int i, int n)

éout<<"\n"<<" 1n"<<"it<<i

//3aeck MOXKET pacroaraTbesi HepBbIi OJI0K UHCTPYKIHHA

If (i<=n)

Loopimit(i+1, n);

Cout<<"\n"<<" 2 n"<<" <<

//31ech MOKET pacroiaraThCsi BTOPOil OJIOK MHCTPYKIIHIA

}

Main()

{ inti=0, n;
Cout<<'"n=";
Cin>>n;
Loopimit(i, n);
PesynbTar paboThl MPOTpaMMBI:
N=5

IniO
lnil
Ini?2
Ini3
lnid
Inib
Inib6
2ni6
2nib5
2ni4
2ni3
2ni2
2nil
2nio0

3agaHue HA IPAKTHYECKYIO padoTy

1. Pa3zpaboTarh peKypcuBHYIO ()YHKIHIO BEIYHCICHUS (pakTopHrana.

2. Pa3paborath peKypCHUBHYIO (QYHKIHIO, KOTOpas JUIs JABYX 3aJaHHBIX HATYPaJbHBIX YHCEI
omnpeJesseT UX HauOOBbIINIA 00N IEIUTENb.

3. Pazpaborarh pekypcHBHYIO QYHKIHIO, ONIPEaesIonIyto yinciao @Pubonayun ¢ HoMepom N.
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IIpakTyeckast padora Nel2 «IIporpammupoBanue MOLYJIS»

Ieab padoTel: [TomydeHne HaBBIKOB B pabOTe ¢ PEeKyPCUBHBIMH (QYHKITHAMH.

IlonsTHe pekypcuBHON pyHKIUM

Pexypcueii Ha3bIBaeTCs CUTYalMs1, KOTAa MOJIPOrpaMMa BBI3bIBaeT caMa ceOsi. DyHKIUS MOXKeT
collepkaTh BBI3OB Apyrux GyHKwiA. [IpuMep pexypcuBHON (yHKITHIH:

Int Rec(int a)

If (a>0) Rec(a-1);
Cout<<a;

¥

PaccmoTpum npuHImn paboTsl peKypCHBHOM (QyHKIMN Ha IPUMEPE BBI30Ba CO3AaHHON (YHKIMH
Rec(3).

Oynknus Rec BwI3bIBaeTcs ¢ mapamerpoMm a = 3. B Heil comepikwurcs BbI30B (yHKUMU Rec c
napameTpoM a = 2. [Ipensiaymuii BEI30B €I11€ HE 3aBEPIIMICS, [I03TOMY CO3JAaeTCsl elle OJHa QYHKIMS 1
JI0 OKOHYaHHUs ee paboTHI IepBasi CBOIO PabOTy He 3akaHuMBaeT. [Ipoliecc BEI30Ba 3aKaHUMBAETCS, KOT /1A
napamerp a = 0. B 3TOT MOMEHT OZHOBPEMEHHO BBIIONHIOTCA 4 3K3eMIurapa ¢yHkuun. Komamuectso
OJTHOBPEMEHHO BBITIONHSAEMBIX TPOLEAYp HAa3bIBAIOT IJyOMHOIi pexypcuu. YeTBepras BbI3BaHHAsS
¢ynkuus (Rec(0)) wnameuwaraer wmcno O u 3akoHYMT CBOKO pabory. Ilocime 3Toro ympaBieHue
Bo3Bpamaercs K GyHKun, kotopas ee BeBana (Rec(1)) u meuaraercs umcno 1. M tak manee moka He
3aBepIIarcs BCe BBI3OBHL. Pe3ynbpTaToM NCXOAHOTO BRI30BA OyAeT mevath yerhipex uncen: 0, 1, 2, 3.

3agayva o XaHolCKHX OalIHAX

CymiecTByeT ApEeBHEHHIUKCKAs JIET€HA, COIVIACHO KOTOpOoM B ropoje beHapece moa Kymoyiom
TJIAaBHOTO XpaMa, B TOM MeCTe, TJe HaXOIWUTcS LEeHTp 3eMiIM, Ha OpPOH30BOHM IJIOMIAJKE CTOAT TPH
alMa3HBIX CTepP)KHS. B JeHb COTBOpEHMUS MUpa Ha OIUH U3 dTHX CTep)KHEl ObUIo Hazeto 64 xombila. bor
NOPYYMJ JKpellaM IEPEHECTH KOJbLd ¢ OAHOTO CTEPKHS Ha APYroM, MCIONIB3Ys TPETHH B KadecTBE
BcrioMorarteiabHOro. JKpenbl 00s13aHbl COOMIOAATh YCIOBHS:

1. [TepenocuTs 3a OJTUH pa3 TOIBKO OJHO KOJBIIO;

2. KonbIto MOXKHO TEPEHOCHTH C OJJHOTO CTEPXKHSA (X) Ha npyroi (y), TOIBKO €CIIi OHO MMEEeT
MEHBIIHNHA AUAMETP, YeM BEpXHee KOJIbII0, HaXo sIIeecs Ha CTPEKHE Y, UM CTePIKEHb Y CBOOOIEH.

CornacHo nereHzie, Korja, co0roias Bce YCIOBHS, XKPEIbl MEpeHecyT Bce 64 Koiblia, HACTYIUT
KOHeI[ cBeTa. MUHUMAIIbHOE YHCIIO XOJ0B, HEOOXOANMOE ISl PEeIIeHUs TOJI0OBOJIOMKH, paBHO 2" - 1, rme n
— 4ucio AucKoB. Ecny cumTathk, YTO Ha MEPEHOC OAHOrO KOJbIa MOTpedyeTcss ofHa CEeKyHIa, TO Ha
nepeHoc Beex 64 koser norpedyercs 0osee 5 M| BEKOB.

Ecnu GamrHst cocTOUT M3 OIHOTO AMCKA, TO OHA IEPEHOCHTCS 32 OJIWH X0/ 1->3.

Bamras w3 1ByX AMCKOB MEPEHOCHUTCS 3a Tpu Xoxa: 1—>2, 1—>3, 2—>3.

Jiis mepeHoca OamrHu U3 TpexX ITUCKOB MOTpedyercs yxe ceMb Xoos: 1->3, 1->2, 3->2, 1->3, 2-
>1, 2->3,1->3.

UroObl mepeHecTH OalllHIO W3 YEThIpeX AHMCKOB C MEPBOTO CTEPXKHs Ha TPETHi, HEOOXOAMMO
JIECTBOBATH MO IJIAHY:

1) nepenecTy OalIHIO U3 TPEX BEPXHUX JAMCKOB C IEPBOTO CTEPIKHS HAa BTOPOIi (7 X00B);

2) caMblii OOJIBIION MCK TIEPEHECTH C MEPBOTO CTepsKHs Ha Tpetuit (1 xox);

3) nepeHecTH OAIIHIO U3 TPEX AUCKOB CO BTOPOTO CTEPIKHS Ha TpeTHii (7 X0I0B).

Bcero na nepenoc norpedyercs 15 xomos.

Paccyxnas aHanmormyHeIM 00pa3oM, COCUYHMTAEM YHUCIO XOJI0B, HEOOXOIUMBIX Ui MepeHoca
OarHy U3 AT OuckoB: 15+ 1+ 15=2+15+1=31.

PaccmoTpenHHBIN anropuTM pemieHus 3amadu «XaHoWcCKas OamHs» 007agaeT pPeKypCHBHBIM
CBOWCTBOM: B XOJIE€ €r0 BBINOJHEHHUS JUIsl OallHH, COCTOSILIEH U3 N KOJIEL, UCIOIb3YeTCS aITOPHTM JUIS
qyTh 00JIee MPOCTOI CUTyalnmu — TepeHoca OamrHu, cocTosAmel n3 n - 1 konena. B cBoro ouepens, B
anroputMe i OanHu U3 N - 1 KoJiblia HCHOJIB3YETCS ATOT e JITOPUTM Ui 1 - 2 Kosel U T. /1.

IIpumep nporpaMMel ¢ peKypcuBHOI GpyHKIMei

//xaHoOlcKHe OalHn

Void hb(int n,int x,int y,int z)

{

If (n>0)

{hb (n-1, x, z, y);

Cout<<"\n<P> "<< x<< " > <<y,

Hb (n-1, z, vy, X);
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}

}

Main()

{ int stl, st2, st3, st4;
/IBeenute yucio koiern Stl
Cout<<"\nkol rkolez ";

Cin>>stl;

//BBequTe HA4aIbHBIN CTEPIKEHB St2
Cout<<™\nnum beg ";

Cin>>st2;

//BBeinTe KOHEUHBIH CTepIKeHb St3
Cout<<"\nnumend ";

Cin>>st3;

//BBeaTEe BCIOMOTATENbHBIN CTEpP)KEHb St4
Cout<<"\nnum wrem "';

Cin>>st4;

Hb(st1,st2,st3,st4);

}

Pe3ynbTarhl paboThl IPOrpaMmbl
Kol rkolez 3

Num beg 1

Num end 3

Num wrem 2

<pP>1->3

<p>1->2

<p>3->2

<pP>1->3

<p>2->1

<pP>2->3

<p>1->3

3agaHue Ha MPaAKTHYECKYI0 padoTy

1. Hanummure pekypcuBHYIO (GYHKLHWIO, ONPEACISIONIYI0 KOJIWYECTBO E€AWHUI] B JBOUYHOM

MMpEACTABJICHNU HATYPAJIbHOT'O YHUCJIa.

2. Hamumure pekypcHBHYIO (DYHKIHIO, KOTOPas MO 33JaHHBIM HaTypaJbHBIM YHCIaM M U N
BBIBOJIUT BCE pA3JIMYHBIE TPEACTABICHHUS YHCIIA
ciaraembix». [IpeacTaBieHus, pa3nuyarolIUecs JIUIIb MOPSIKOM CIaraeMbIX, CUHUTAIOTCS

OJVMHAaKOBBIMH.

«B BHIC CyYMMBI M HaTypaJbHBIX

3. Hamumure pekypcuBHYIO (YHKIHIO, KOTOpasi INEPEeBOpAuYMBACT 3JIEMEHTHI MacchBa B

00paTHOM MOPSIIKE.
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IIpakTyeckast padora Nel3 «Co3nanue 6M0JIMOTEKN MOANPOrPaMM)

Hean

padoTsl: chOpMUPOBaTH yYMEHHS TIO

HCIIOJIb30BaHUIO

MPOLIETYPHOTO  s3bIKA

nporpaMMupoBaHus IJjid TMOCTPOCHHA JIOTUYECKU [IIPABUJIIBHBIX H 3(1)(1)€KTI/IBHLIX mnmporpamMm €

HCITOJIb30BaHUEM OMOIHOTEKH ITOAIIPOTpaMM

CymecTByert aBa BHuja 6ubnmmoTek crarnueckue .lib n quaamugeckue .dll,

OrtkpeiBaem Vvisual studio y mens visual studio 2013
Bri6upaem:

“Co3maTth HOBBIH TIPOCGKT’, B OTKPBHIBIIEMCS OKHE BBIOMpaeM “KOHCOJBHOE

MIPUJIOKEHUE BUHAOBC 327, Takke BBOJAWM Ha3BaHHWE MpOeKTa mynewlib u ykaspiBaeM IyTh TJIe MBI

COXPaHHM TPOCKT.

Cosaar DpoexT . - - - -

| SR g P . b =T e & 0o 1
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Pucynoxk 13.1. Co3nanne npoexTa
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Pucynoxk 13.2. Co3aanue npoekTa — 3tan 00padoTKu

Jlanpiiie HaKuMaeM OK U MBI IIEPEXOUM K CICTYIOIIEMY OKOIIKY.
e e

B HOBOM OKkHe BhIOMpaem “CraTuueckas OMOSMOTEKa” W yOMpaeM TajouyKy “TIpeIBapUTEIILHO

OTKOMITUJIMPOBAHHBIC 3ar0n01301<”, JaJI€C HAXKMMacM «roToBO»
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Pucynok 13.3. Beibop 6ubnuotexu

TakuMm 00pa3zom, y HacC CO3/1aeTCsl HOBBIA MPOEKT B KOTOPOM OyIyT CO3/1aBaThCS HE MPOTPAMMEI
exe a crarnyeckue o6nodaroTeKu lib.

Hanbiie B 5TOT npoekT mynewlib no6aensem aBa ¢aiina oguH 3aronoBouHsii function.h:

#ifndef FUNCTION_H

#define FUNCTION_H

Void func_hellow();

Void func_privet();

#endif

daiin function.cpp:

#include <iostream>

Using std::cout;

Using std::endl;

#include "function.h™;

Void func_hellow()

{

Cout <<"Hellow world gacpada"<<endl;

}

Void func_privet()

{

Cout <<"privet eb tu bl9 mazafaka bich"<<endl,

BxitoyaeM ux B MPOEKT, a Jajbliie KOMIWIMpYeM HakuMaeMm kiaBuinum ctrl+alt+F7 w y Hac
co3maercs B manke Debug nin Release cMoTpst kakoii pexkxumM BBIOpaTh. (MBI BEIOpaeM pesxkum Debug) u B
nanke Debug cosnancs ¢aiin 6ubarnorekn mynewlib.lib

Jyis Toro, 94TOOBI CO3/IaBaTh KAUeCTBEHHBIC OMOIMOTEKH HaM HY)KHO KOKIYI0 (DYHKIUIO 3aIucaTh
B OTIEbHBIN (haii, 310 11t Toro, utoobl B Mynewlib.lib 6110 co3mano HeckobKO 00BEKTHBIX (ailiIoB
.0bj B maHHOM ciy4dae MBI MOTIH OBl paiin function.cpp pa3outh Ha qBa (aiina momyctum ¢aiin fl.cpp B
KOTOpOM 3amnucaTh onpesenenue ¢pynkiuu func hellow() u Ha daiin f2.cpp B HeM 3anucaTh OnpeeieHne
BTOpO# QyHKIMK func_privet(), Toraa y Hac OyneT npaBuiibHas OMOIMOTEKA M €CJIM MBI B IPOEKTe OyieM
UCIIOJIb30BaTh OfHY GyHKIuI0, nonyctuM func hellow(), a func privet() HeT, To 00bEeKTHBINH KOJ .0bj C
¢yukiueit func privet() He moGaBUThCS , a TONbKO .0bj func hellow() OyumeT 100aBIATHCA, SI TAK AyMaro
9T0 (haXKHBI MOMEHT, BO3MOXXHO HIDKE IMONPOOYEM CMOJCIHPOBATh J[BA Pa3HBIX BapUaHTa CO3JAHMUS
oubmuorek. Ilpocto npu ucnonb3oBaHMK OMONMOTEKM B KOTOPOH KaXKA0M (YHKIMHM NPHUHAIICKUT
OTIENbHBI OOBEKTHBIA KO, TOJBKO BKIIIOYAIOTCS T€ (YHKIUH KOTOPBIE HCIIONB3YIOTCS, a €CIIH BCe
(GYHKIIUH B OJTHOM .0bj TO €CTECTBEHHO BKIIFOUYATCS BCe PYHKIMH U JITAXKE T€ KOTOPBIE MBI HE HCIIOIB3YEM.

HyxHo noakmounTs 6MOIMOTEKY K HAILIEMY IPOEKTY, JUIS 3TOTO:

- C03/1aeM HOBBIH MPOEKT ITyCTOM, MPOEKT Oy/AeT MyCTh KOHCOJNbHBIA BHH 32 M CO3/1a€M B HEM
(hatin

Main.cpp co cieayommum Koaom:

#include <iostream>

Using std::cout;

Using std::endl;
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#include "function.h

Int main()

{

Func_hellow();

Func_privet();

Return 0;

}

Takum 00pa3om, MbI BKITIOUHIIM B TIPOSKT 3arojoBOYHBIN (aiin function.h B koropom HaxomsaTcs
omnpeneneHust QyHKIUH

BebiBaem (yHKINH, (€caM MBI ceif9ac 3TO BCe CKOMITIIIMPYEM, TO Y HAC BBIJIE3ET OIMIMOKA TaKk
KaK MBI peaJibHO He 00aBmin ¢aiin function.h n He 100aBWIM caMy OHOJIMOTEKY B TIPOCKT)

- Komupyewm odaiiaer mynewlib.lib u daiin function.h B manky ¢ daitnamu Hamero mpoekra
— 3TO Ta Mamnka rie HaXOoAUTCs Hatll (aitm main.cpp.

- C nomoripo ropsunx Kiaasuir Shift+Alt+A
3G s e & " ov R L

Sy A [T R — o B

e " .

LA S S D——
Pucynoxk 13.4. Bei3oB Qpynkun
JlanpIme mossBUTCS OKHO.

oq [lobasseme CYILECTDYIUIEND JEMENT] - TSt e e 0 e (X

P~ —
Yer “ it‘ = D (D) b vaproject 2013 » 18512 6 tes2 » .| by 12 2
i YnopRaowaTs * Hogas nanka - P ) 1'
‘ 8 33rpymu ~ Debug
< Hegapriae mecrs ) tunctionn
| T PaSoNma cTon ! mamcpp
H 18 MyNewlL b
| Banaeciens 9 test2 vexproy
| &8 Bnamo 7% testd voupros fiters
|
! U Jooyses e
' W305p8xeHR
8 MWyswa

3 dovauwss rpyrma

B Kounsaren

Was Qaday “functionh” “MyNewlLib b v ke 9 (v -

Hotaswin Crwena

Pucynok 13.5. Beibop dyHKIMH

BriOupaete daiiasl U HaKUMaeTe 100aBUTh U BCe (aiiibl 0OABICHbI, IPU OTKPBHITHH
0003peBaTesIst pelIeHHH y BAC OHU JOJDKHBI OBITh BUIHBI U3 HETO.

be3pimsiHHBIM

Bce w3 pucyHka BHOHO d9TO crathueckas OmbOmumorexka Mynewlib.lib y mac moGaBmena u
3aroJoBOYHbIA (aitn ¢ ompeneneHusMu QyHKuHA u3 oubmuorekn mynewlib.lib Bxmouen sto daiin
function.h, Tereps Haxkumaem Ctrl+F5 u Bce KOMIMITHPYETCS.
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pakTtuyeckas padora Nel4 «Knacest OOII: Buabl, Ha3Ha4veHUe, CBOMCTBA, METOIbI,
co0bITUsI. O0BSIBJIEHHS KJIacca

Hesan padoTbl: 3aKpenuTh MIOHATHE Kacca 1 00bEKTa.

IlonsaTHe KIacca U 00bEKTA

Kiace — 3T0 HOBBIH CTPYKTYpHPOBaHHBIN THII, BKIIOYAIOIIUI B ce0sl B KayecTBE 3IEMEHTOB
(wIeHoB KiIacca):

- IaHHBIE (CBOMCTBAa 00BEKTA) — MEPEMEHHBIE HYKHOTO THIIA;

- (hyHKUUH (METOABI 00BEKTA), MPUMEHSIEMBIE 10 OTHOILICHHUIO K 3TUM JIAaHHBIM.

Knacc wucnome3yercs s moctpoeHuss 0O0BEKTOB. OQO0beKTbI - 3TO JK3EMIUISIPBI  Kiacca.
CuHTakcuc oOBSIBICHHUS Kiacca MOA0OEH CHHTAKCUCY OOBSBICHUS CTPYKTYpBI, KOT/a TOJA OJHUM
MMEHEM 00BeANHSUINCH HECKOJIBKO MOJIeH JaHHBIX PA3HOIO THIIA.

Class umsi_xmacca

{

3aKphIThIE CBONCTBA M METOABI

Public:

OTKpBIThIE CBOHCTBA U METOBI

b

OnpenenuB Kiacc, MOXKHO CO3AaTh OOBEKT ATOTO "KIACCOBOTO" THIIA, HCIONB3YS MMS Kiacca.
[TepemenHbIe THMA KJIACC HA3BIBAIOTCS O0BHEKTAMHU.

[Tocne co3manust oObeKTa Kilacca MOKHO 0OpamaThCsl K OTKPBITHIM WICHAM KJlacca, UCTIONb3Ys
COCTaBHOE MM, KOTOpoe 00pa3yeTcs M3 UMEHH 00BEKTa M oreparopa Touka (.), aHaJOTHYHO TOMY, Kak
OCYILECTBIISIETCS IOCTYII K YJIE€HAM CTPYKTYDBHI.

Oo6mbekT. Unen kmacca

MeTtons! Ki1acca

Meton - 5T0 (QyHKUUS, KOTOpas BXOOUT B COCTaB OKJacca W BBINOJHSECT ACHCTBHUS Hax
cBoiicTBaMu 00bekTa. OOBIYHO OMpPEEICHHEe METOIOB Kilacca BBIHOCUTCS nepen GpyHkiueit main().

s ompeneneHuss METoAa HAAO yKas3aTb, K KAKOMY KJlacCy OH OTHOCHUTCSA. DTO CBS3aHO C TEM,
yro B s3bike C++ Ppa3HbBIC KJIAaCChl MOTI'YT HMMCTb METOAbI C OJWHAKOBBIMHM HMCHAMH. I[JISI 3TOI'0
UCIIOJIB3YETCSl OTIepalys :: - ONepalys NPUHAUICKHOCTH KIIacCy WIIM OIepaTopoM paspelieHus: 001acTu
BUAMMOCTH.

Wms_knacc::umsi_(hyHKIHMM Ha3bIBA€TCS MOJHBIM WM KBaTH()UKAMOHHBIM MMEHEM (QYHKIUU —
YJIeHa Kjacca.

[Ipu onpenenenun QPyHKINU-UICHA TIOTB3YHTECH CIEIYIONIEH OCHOBHOM (OPMOI:

Tun_pesynbrata uMs__Kiacca :: UMsS_(yHKUIUH (CIIMCOK_IapaMeTPOB)

Il Temo GhyHKIIMH

}

3mech MMsl_KJlacca — 3TO HUMS TOTO KIlacca, KOTOPOMY MPHUHAIJICKUT ONpPeesieMblidi METO/I.

JlocTyn K cBOWCTBaM OOBEKTAa (JJIS1 YTCHHS WX 3HAYCHUH WM JUIS 3allUCH B HUX 3HAYCHUS)
MOKHO OCYIIECTBJISITh TOJBKO depe3 MeTopl. OOpaiiathcsi K cBOMcTBaM 00bekTa 0e3 MOMOIIM METOo/a
MOJKET BBI3BATh TPYJHO OOHAPYKHBaeMbIe OIMOKHU, BeJlb Y KaXKI0TO 00bEKTa CBOM 3HAYEHUS CBOMCTB.

MeTtoa — 3TO PYHKITHSI, HO TOJBKO BXOJAIIAS B COCTaB Kiacca. [103ToMy npu BBI30BE METO/Ia, KaK
U MpHU BbI30BE (DYHKIIMH, MPOUCXOTUT CKAYOK K TNy BBI3BAHHOW (PYHKIUM W MPH HEOOXOJUMOCTH
nepeaady ei mapameTpoB W MOJMyYEHHE OT Hee pe3yibTaToB ee paboThl. OMHAKO, UMEIOTCS U OTIHYUS
METOJIOB OT MPOCTO (HYHKIHIA:

1. UtoObI BbI3BATh METO/ B TOM YaCTH MPOrpaMMBbI, KOTOpasi He SBJISETCS YacThIO Kilacca, Hajo
UCIIOJIb30BaTh COCTaBHOE MMSI M3 OOBEKTa M ONEpaluyd TOYKa JJisi Bbi3oBa Mertoaa. s oObIuHOM
(GYHKIIMU COCTABHOE MMS HE UCIIOJIB3YETCS.

2. Urto0Obl W3 OJHOTO METOJA BBI3BATh JAPYrOH METOJ| ATOTO e Kjacca Omepanusi TOYKa He
UCTIONIb3yeTcs. B 3TOM cityuae KOMIHIIATOP y’Ke TOYHO 3HAET, KaKOW 00BEKT MO/IBepraeTcs 00padoTKe.

3. Bnaronapsl COCTaBHOMY HMIMCHHU IIPpU BBI3OBE METOJIA, HET HeO6XO)II/IMOCTI/I YKa3bIBaTb 4Y€pPE3
TOYKY OOpalieHne K CBOMCTBaM 00BbEKTa, KaK 3TO HAJI0 JeNaTh s CTPyKTyp. Meron Oyaer paboTaTth co
CBOWCTBAMHU TOTO 00BEKTA, KOTOPBIN B JAHHBIM MOMEHT BBI3BAJ METO/I.

IIpumep nmporpaMMbI ¢ KJIACCOM H 00bEKTOM

//Co3patp Ki1acca — KpyT O CBOMCTBOM:

[Ir - pagyc OKpYyKHOCTH

//MeTogpt:
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/I 1. Muunuanu3anmst OKpy»KHOCTH
[l 2. BeraucieHue miomain
Class krug //Knace
{
Floatr; //CKpBITBIE CBOMCTBA KJIacca
Public: //OTKpBITast 4acTh Kiacca
Void init (float rad);
Float plosh();
b
Main()
{ krug k;
Floatr, s;
Cout<<’Bpenute paauyc kpyra’;
Cin>>r;
K.init (r);
S=k.plosh();
Cout<<"TInomaap kpyra="<<s<<endl;
}
3agaHue Ha MPaAKTHYECKYI0 padoTy
HamnwucaTh nmporpamMMy ¢ HCIOJb30BaHUE 00BEKTOB, BBIMOJHUB CIICTYIONIYIO TOCICAOBATEILHOCTh
JIEUCTBUIA:
1. Co3maTe HOBEIH THIT - KJIACC, BKJIIOYHB B €0 COCTAB HEOOXOIMMBIE CBOMCTBA M METOBI.
Onwucatp K1acc — OBajl CO CBOMCTBaMH:
Pazuzlycm 10 TOPHU30HTAJIN U BEPTHUKAJIN B ITUKCCIIAX;
Mertoapr:
Hunimanusarus CBOMCTB 00BHEKTA;
V3MeHNTh 3HAUCHHS PaJIMyCOB OBAJIA;
PacuuraTe mmans oBana
PacuMTath AnvHY AyTH OBaa.
Peann3oBath MeTOIbI CO3ITAHHOTO Kjacca.
. Omnucatb 00BEKTHI CO3TAHHOTO Kiacca.
2. Co3nmaTh OIWH DK3EMIUISIp Kiacca — OJUHOYHBIA OOBEKT, W K HEMy MPHUMEHHUTH
3arporpaMMHUPOBAHHBIC METO/IBI.
3. Co31aTh HECKOJIBKO OOBEKTOB CO3JIaHHOTO KJacca, M K KaXIOMy OOBEKTY NPUMEHUTH
METOJIBI.
4. CodopmupoBath MaccuB U3 5 00beKTOB. [I[pUMEHUTH K KAXKIOMY BJIEMEHTY TAKOTO MAaCCHBA
METOJIBI.

Se@ o oooe
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IpakTyeckas padora Nel5 «Co3nanue Hac1eJOBAHHOTO KJIaccay

Hens padotbl: BBecTn moHATHE HACIENOBaHHMA U CO3JAHMS HA 3TOM IMOHSATHH POJICTBEHHBIX
KJIaCCOB

IHonsiTHe 0 HacC/IeI0BAHUM

HacnenoBanue — onuH U3 Tpex QyHIaMEHTAIbHBIX IPUHLIUIIOB 00BEKTHO-OPUEHTUPOBAHHOTO
NPOrpaMMHUPOBAHUS, IOCKONBKY WMEHHO Onarofapss eMy BO3MOXKHO CO3JaHHE HEPapXUUECKUX
knaccupukanuid. Mcmons3ys HacneqoBaHHE, MOXHO CO3[0aTh OOLIMH Kiacc, KOTOPBIM oOmnpeaeniser
XapaKTepUCTUKU, NPUCYIINE MHOXECTBY CBS3aHHBIX 3JIEMEHTOB. JTOT KJacc 3aTeéM MOXET OBITh
YHACJIeJOBaH APYTHMH, Y3KOCTIEHUATN3UPOBAHHBIMU KJIacCaMHt ¢ 100aBICHUEM B Ka)KIbIil U3 HUX CBOHX,
YHHUKaJIbHBIX OCOOCHHOCTEH.

B crannaprtHO# TepmuHONOrny sA3pika C++ Kiacc, KOTOPBIA HacleayeTcs, Ha3pIBaeTcsl 0a30BbIM.
Kiacc, koTopslii HacimeqyeT 6a30BBIN KiTacC, HAa3bIBACTCS MPOU3BOIHBIM. [IpOM3BOMHBIN Kiacc MOXKHO
UCIIOJIb30BaTh B KauecTBe 0a30BOr0 JAJsl APYroro MPOU3BOAHOTO Kjacca. TakuM IMyTeM U CTPOHTCS
MHOTOYPOBHEBAsI HEPAPXUS KJIACCOB.

OCHOBHOE TOCTOMHCTBO HACJEIOBAaHUS COCTOMT B TOM, YTO OHO IIO3BOJIIET CO34aTh 0a30BBII
KJlacc, KOTOPBIM 3aTeM MOXHO BKJIOYHTH B COCTaB 0Ooyiee CIELHUaIM3HPOBAHHBIX KIAacCOB. Takum
00pa3oM, KaXIblid MPOM3BOJHBIN KJacC MOXKET CIIY>KUTh OIpEeSCHHON HeMu U MPU 3TOM OCTaBaThCs
4acThIO 00MIel KiTacCUpUKAIIH.

IIpumep c Hac1enoBaHNeM

PaccmoTpum kiace auto, KOTOPEI B caMbIX OOIIMX YepTax ONpenessieT JOPOKHOE TPaHCIIOPTHOE
cpencTBo. Ero uieHsl JaHHBIX MO3BOJIAIOT XPaHUTh KOJUYECTBO KOJIEC M YMCIO MAcCCaKHPOB, KOTOPOE
MOJKET MEPEBO3UTH TPAHCIIOPTHOE CPEICTBO.

Class automob

{

Int kol;

Int pass;

Public:

Void set_kol(int num) { kol =num; }

Int get_kol() { return kol; }
Void set_pass(int num) { pass = num; }

Int get_pass() { return pass; }

Oto ofmiee omnpeaercHUE TOPONKHOTO TPAHCHOPTHOTO CPEACTBA MOXKHO HCIONB30BaTh IS
OTpeJieNIeHHsI KOHKPETHBIX THUIIOB TPAHCIOPTHBIX cpeAcTB. Hanpumep, B crneayromeM GparMeHTe myTem
HacJeI0BaHus Kiiacca auto co3gaeTcs Kiiace grus (Tpy30BBIX aBTOMOOUIICH ).

Class grus : public automob

{

Int cargo;

Public:

Void set_cargo(int size){ cargo = size; }

Int get_cargo() { return cargo; }

Void show();

h

Tor ¢akr, uro Kiacc Qrus HaciexyeT Kiacc auto, 03Ha4yaeT, 4TO KJacc grus HacleayeT Bce
cojep)kuMoe kiacca auto. K conmepxuMomy kiacca auto Kiacc grus J00aBisieT 4WieH JaHHBIX cargo, a
Takxke QYHKIUU-YWICHBI, HEOOXOIUMBIC JTs TIOICPKKH dieHa Cargo.

OOt hopmart st 00eCTiedeHUsT HACIEA0BAHKS UMEET CIICTYOIIHIA BUI.

Class umst_ipoM3BOAHOTO KJjlacca: JOCTYI UMs_06a30BOTO_Kjacca

{

Teno HOBOTrO Kacca

b

31ech 3JeMEHT J0CTYN HeobOs3areneH. [Ipu HeoOXOAUMOCTH OH MOKET OBITh BBIPAKECH OJTHUM U3
cnenndukaTopoB goctyma: public, private mmm protected. Hamme Bcero ucmonb3yercs cCrernudukaTop
public. Dto o3nauaer, 4ro Bce public-uienst Ga3oBoro kiacca Takke Oyayt public-unenamu
npou3BOHOrO Kiacca. ClaeoBaTeNbHO, B MPEABIIYIIEM MPUMEPE WICHBI Kiacca grus UMEIT JOCTYI K
OTKPBITBIM (PYHKIMSAM-WwIEHAM Kilacca auto, kak OynTo oHW (3TH (GYHKIUH) ObLTH OOBSBICHBI B TEie
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Kitacca grus. OHaKo KJace grus He UMeeT JIOCTYIa K private-ujieHaM kiacca auto. Hanpumep, ais kiacca
grus 3aKpbIT JOCTYII K WICHY JaHHBIX kol.

IIpumep nmporpamMMbI ¢ HacJeI0BAaHHEM KJIACCOB

PaccmoTtpum mporpammy, KOTOpasi MCIOJB3yeT MEXaHH3M HACICIOBaHMs Ul CO3JAaHUs JIBYX
MOJIKJIAcCOB Kitacca auto: grus u legk.

// OnpenensieM 6a30BBIH KJIACC TPAHCIIOPTHBIX CPECTB,

Enum type {car, van, wagon};

Class automob

{int kol,

Int pass;

Public:

Void set_kol(int num) { kol = num; }
Int get_kol() { return kol; }

Void set_pass(int num) { pass = num; }
Int get_pass() { return pass; }

I

// OnpenensieM Kiacc rpy30BUKOB,
Class grus : public automob

{

Int cargo;

Public:

Void set_cargo(int size){ cargo = size; }
Int get_cargo() { return cargo; }

Void show();

j3

// OnipenensieM KJiacC aBTOMOOUIICH.
Class legk : public automob

{

Enum type car_type;

Public:

Void set_type(typet) {car type=t;}
Enum type get_type() { returncar_type; }
Void show();

¥

Void grus::show()

{

Cout <<"Kaoles: "<<get_kol()<<"\n";
Cout<<"Passajir: "<<get_pass()<<"\n";
Cout<<"Grusopodjemnost: "'<<cargo<<"\n";

}

Void legk::show ()

{

Cout<<"Koles: "<<get_kol()<<"\n";
Cout<<"Passajir: "<<get_pass()<< "\n";
Cout<<"Tip kusova: ";
Switch(get_type())

{

Case van: cout <<"legkovoi\n"; break;
Case car: cout <<"sedan\n"; break;
Case wagon: cout << "kabriolet\n™;

by

}

Main()

{ grus t1, t2;

Legk c;

T1l.set_kol(18); t1.set_pass(2); tl.set_cargo(3200);
T2.set_kol(6); t2.set_pass(3); t2.set_cargo(1200);
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00 oObeKTe.

T1.show(); cout<<"\n"; t2.show(); cout<<"\n";
C.set_kol(4); c.set_pass(6); c.set_type(van);

C.show();

}

[Ipu BEIIOTHEHWH STa MPOTpaMMa reHepUPYET TAKUE Pe3yIbTaTHI.
Komnec: 18

[Taccaxxupos: 2

I'pyzoBmMecTuMOCTb B KyOnueckux ¢yrax: 3200

Kouec: 6

[Maccaxxupos: 3

I'py3oBmectumocTh B kybndeckux ¢yrax: 1200

Konec: 4 maccaxxupos: 6 Tuim: aBTohyprox

O6a xiacca grus u legk Bimrouator pynkuo-wieH show (), kotopas oToOpaxaer HHHOPMALIHIO

00BeEKTA.

3agaHue Ha MPaAKTHYECKYIO padoTy

Orta (QyHKOHUS [OEMOHCTPHPYET emle OAWH AacleKT OOBEKTHO-OPHEHTUPOBAHHOTO
nporpaMmmMupoBanus — mnoaumopdusM. [lockonbky kaxnas ¢yHkius show() cBsizaHa ¢ COOCTBEHHBIM
KJIACCOM, KOMITHJISITOP MOXET JIETKO "MOHSTH", KAaKyF0 MMEHHO (DYHKIIUIO HYXKHO BBI3BaTh JIJISl JTAHHOTO

1. Ha ocHoBe 6a30BOro kjacca «ABTOMOOWIIBY, CO31aTh MPOU3BOAHBIN Kiace «OO0IIeCTBEHHBIN

TPaHCIIOPT».

2. Ha ocHoBe 0a3oBoro kiacca «OOIIECTBEHHBIM TPAHCIOPT», CO3AaTh NMPOW3BOJIHBIN Kiacc

«ABTOOYCY.

3. Ha ocHoBe 0azoBoro kiacca «OOIIECTBEHHBIM TPaHCIOPT», CO3AaTh MPOU3BOIHBIN KIlacc

«Tpambaii».
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IIpakTyeckast padora Nel6 «Ileperpy3ka meTonoB»

Heabr pa6Gorbl: 3akpenuTh MOHATHE Kiacca, OOBEKTa, BBECTH TIIOHATHE KOHCTPYKTOPA,
JeCTpyKTOpa.

Ha3naueHue KOHCTPYKTOpPOB

Kak mpaBmio, HEKOTOPYI0 dacTh 0OO0BEKTa, MIPEXKAE YeM €ro MOKHO OyAeT HCIOJIb30BaTh,
HEOOXOIUMO HMHUIMATU3UpoBaTh. Hampumep, paccmoTpuMm kmacc queue. [lpexnme wem kiacc queue
MOXHO OyJeT MCIOJIb30BaTh, MepeMeHHbIM rloc u sloc HyKHO MPUCBOUTH HyJeBbie 3HaueHHs. B C++
IpeTyCMOTPEHA PeaTH3alisl 3TOH BOZMOKHOCTH IIPU CO3IaHNU 00BEKTOB Kitacca. Takas aBTOMaTHIECKast
MHAIMATNA3AIHS BBITOIHIETCS OJaroaapst HCTIOIb30BaHUIO KOHCTPYKTOPA.

KoncTpykTop — 3TO0 crienmanbHas GpyHKIUS, KOTOpask SBJISIETCS WICHOM Kilacca, U UMs KOTOPO
COBIIAJAET C IMEHEM KJjlacca.

Class queue /l Onpenenenue kmacca queue.

{int q[100];

Int sloe, rloc;

Public:

Queue (); // koHCTpYKTOP

Void gput(int i);

Int qget();

;

B oOwsiBneHHH KOHCTpyKTOpa (Ueue() OTCyTCTBYeT THI BO3BpamiaeMoro 3HadeHus. B C++
KOHCTPYKTOPbI HE BO3BpAIlAIOT 3HAYCHHWH, NMPU ITOM HeEJb3s ykaspiBaTh Jaxe tum Void. Temepb
npuBeaeM Kol QyHKuH queue().

// OnipeneneHne KOHCTPYKTOPA.

Queue::queue()

{sloe =rloc =0;

Cout << "Ouepenp HHHITHATA3UPOBaHA.\N";

}

B nmamHOM ciygae mpH  BBINOJHEHWH KOHCTPYKTOpa BBIBOAMTCS cooOmenne «Ogepens
MHUOHAIN3HUPOBAHA», KOTOPOC CIIYKUT UCKIIOYUTCIIBHO WIIFOCTPATUBHBIM LCIIAM. Ha IMPAKTHUKE XXC B
OOJIBIIMHCTBE CITy4aeB KOHCTPYKTOPHI HE BHIBOIAT HUKAKUX COOOIICHHIA.

KoHcTpykTOp 00BeKTa BEI3BIBACTCS HPHU CO3MaHUU O0BEKTa. JTO 03HAYAET, YTO OH BBI3BIBACTCS
OpY  BBITIOJIHEHUH WHCTPYKIMHM OOBSBICHUS 00BbekTa. KOHCTPYKTOpHI TJIO0ANbHBEIX  OOBEKTOB
BBI3BIBAOTCSI B CAMOM HadyaJie BBIMIOJHEHHs MPOrpamMMmbl, eiie 10 oOpamieHus k ¢yHkiuu main(). Uto
KacaeTcs JIOKAJbHBIX OOBEKTOB, TO MX KOHCTPYKTOPBHI BBI3BIBAIOTCS KaXKABIH pa3, KOTJa BCTPEYACTCS
00BsIBIICHHE TAKOTO 0OBEKTA.

JdecTpyKTopsI

JecTpyKTOp — 3TO (PYHKIIUS, KOTOPAsi BHI3bIBACTCS MPU pa3pyIICHHN 00BEKTa.

Bo MHOrMX cimydasx mpu paspylieHHH OObEKTY HEOOXOAWMO BBIOJIHUTH HEKOTOPOE JeHCTBHE
WK JIa)Ke HEKOTOPYIO MOCJIEe0BATEIbHOCTD JeicTBHA. JIOKabHbIe OOBEKTHI CO3JAl0TCSI PU BXOJE B
0JI0K, B KOTOPOM OHH OMpEJCNICHbI, W Pa3pylIaloTCs MpPU BBIXOJAE M3 Hero. [o0aibHble OOBEKTHI
pa3pylarTcs MpH 3aBepUIeHHH TporpaMMmbl. CyIecTBYeT MHOXKECTBO (PakTOpOB, 00YCIIOBIMBAIOIINX
HEOOXOJIUMOCTh JeCTpyKTopa. Hampumep, 0OBEKT NOKEH OCBOOOAMTH paHee BBIACICHHYIO IUIS HETO
namsTh. B C++ MMEHHO AeCTpyKTOpYy mopydaercs 00paboTka mporecca Je3aKkTUBU3anul oobekTa. Mms
JIECTPYKTOpa COBMAgaeT ¢ UMEHEM KOHCTPYKTOpa, HO mpenaBapsiercsi cumBosioM "~" (tuibaa). [logoGHO
KOHCTPYKTOpPaM JIeCTPYKTOPHl HE BO3BpPAINAIOT 3HAYCHWH, a CJIEJA0BATENIbHO, B HX OOBSBICHUIX
OTCYTCTBYET THUIT BO3Bpallla€MOT'0 3HAYCHHS.

PaccMoTpuM yxke 3HaKOMBIi HaM Kiacc QUEUe, HO Temepb OH COJICPKUT KOHCTPYKTOP M
nectpykrop. (CrpaBeyTMBOCTH pajii OTMETHM, YTO KJIacCcy queue AeCTPYKTOp, O CYTH, HE HYKEH, a ero
HaJIMIUEC 31€CH MOXXHO OIIpaBAaTh JIMIIb WIFOCTPAaTUBHBIMU HCHHMI/I).

// OnipenesieHue Kiacca queue,

Class queue

{

Int q[100];

Int sloc, rloc;

Public:

Queue(); // koucTpykTOp

~queue(); // nectpykrop

58



Void gput(int i);

Int qget();

b

// Otipenenenne necTpykropa

Queue::~queue()

{ cout << "Ouepenp paszpyiena.\n”; }

Ilapamempu3zosantvle KOHCMPYKMOPbL

Konctpykrop MoxkeT uMeTh napameTpbl. C X MOMOIIBIO IPH CO3AaHNHU 00BEKTa WiIeHaM JaHHBIX
(TTepeMeHHBIM  KJIacca) MOXKHO MPHUCBOMTH HEKOTOPHIE HAdalbHBIC 3HAUCHHMS, OIpenesieMble B
nporpamMMe. ITO peann3yeTcs MyTeM Mepeadn apryMeHTOB KOHCTPYKTOPY OOBEKTa.

Yrto0Obl mepenaTh apryMeHT KOHCTPYKTOPY, HEOOXOMMO CBSI3aTh 3TOT apryMEHT ¢ 00BEKTOM IIpH
o0bsBineHNH 00BekTa. C++ mojmepkuBaeT aBa criocoda peann3alii TaKoro CBs3bIBaHUS. Bor kak
BBITJISIIUT IEPBBIN CII0CO0.

Queue a = queue(101);

B o3ToM o00BsSBIEHMHM cO3maeTCsl ouyepeAb C HWMEHEM a, KOTOpOH TmepeaaeTcs 3HaueHHE
(unentudukanuonssiii Homep) 101. Ho sta ¢opma (B TakoM KOHTEKCTE) HCIIONB3YETCS PEAKOo,
HIOCKOJIBKY BTOPOI CIOCO0 MMeeT Ooiee KOPOTKYIO 3aIich M yJ0OHee Ui MCIOJIb30BaHuA. Bo BTopom
croco0e apryMeHT JOJDKEH CIIeJ0oBaTh 3a WMEHEM OOBEKTa M 3aKII0YaThCsi B KPYIJble CKOOKH.
Hanpumep, creayromas HHCTPYKIHS SKBUBAJICHTHA MIPEIbIAYIIEMY OObSIBICHHUIO.

Queue a(101);

3TO caMblif PacIpOCTPaHEHHBIN CIIOCOO OOBSIBICHHS TapaMeTPU30BaHHBIX 00BEKTOB. ONUpasich
Ha 3TOT METOJ, IpHBEAeM o0mmuii (hopMaT neperad apryMeHTOB KOHCTPYKTOPAM.

Tun_kmacca uMsi_TIepeMEeHHOM(CITMCOK apTryMEHTOB);

31mech dIEMEHT CIHCOK apryMEHTOB TIPENCTaBISET COOOH CIHCOK pa3/ieleHHBIX 3arsThIMU
apryMeHTOB, IIEPEAABAEMbIX KOHCTPYKTOPY.

Co3z0anue 6 npocpamme nepezpyrcaemvlx KOHCMPYKMopos

Hawnbosee gyacToe MCIOIb30BaHUE MEPETPY3KH KOHCTPYKTOpA — 3TO 00ECHEeYeHNE BO3MOKHOCTH
BEIOOpa criocoba WHUIMANM3auu o0bekta. Hampumep, B cremnyromeii nporpamme o0bekTy ol maercs
HayalbHOE 3HAa4YCHHE, a O0BEKTY 02 — HeT. Ecnu BBl ynanuTe KOHCTPYKTOP C IyCTBIM CIHCKOM
apryMeHTOB, IporpamMma He OyJIeT KOMITMIMPOBATHCS, MOCKOIBKY Y HEHHHIHAIH3HPYEMOro oObeKTa
THMa Samp He OynxeT KoHCTpykTopa. M1 HAoOOpOT, eclii BBl yJaIUTe KOHCTPYKTOP C IapaMeTpOM,
nmporpamMma He OyJeT KOMITWJIMPOBATHCSA, MOCKOJIbKY HE OyIeT KOHCTPYKTOpa Y HMHUIHAIU3UPYEMOTO
oObekTa Trma Samp. s npaBUiIbHONH KOMIIIISIIMNA TPOTPaMMBl HEO0X0IUMBI 002 KOHCTPYKTOPA.

Class myclass

{

Int X;

Public:

/] meperpyska KOHCTPYKTOpa ABYMsI CrIoco0aMmu

Myclass() {x=0;} // HET MHUIHATN3AIHH
Myclass(intn) {x=n;} /I vaMnManu3anus

Int getx() { return x; }

I3

Main()

{ myclass 01(10); // 0OBsIBIIEHHE C HAYATIBHBIM 3HAYCHHEM
Myclass 02; // 0ObsIBICHUE O0€3 HAYAIHHOTO 3HAYCHHMS

Cout<<"0l: "<<o0l.getx()<<'\n';

Cout<<"02: "<<02.getx()<<'\n';

}

Heperpy31<a KOHCTPYKTOpPA IMO3BOJISICT MPOrpaMMUCTY BBI6paTL Hauboee HO,Z[XO,Z[HH.II/IfI METOA
WHUIHaIn3anuu o0bekTa. PaccMoTpum mpruMep, B KOTOPOM CO3MIAeTCs KIIACC JIUIST XPAHESHHSI KaJIeHIapHOM
natel. Koncrpykrop date() meperpyskaercst nBymsi crocodamu. B mepBom ciyuyae maHHBIE 33/1al0TCS B
BUAC CTPOKU CUMBOJIOB, B IPYI'OM — B BUJIC TPEX HECJIbIX.

Class date

{

Int day, month, year;

Public:

Date(char *str) ;

59



Date (int m, int d, int y) { day = d; month =m; year =y; }

Void show() {cout<<month<<'/'<<day<<'/'<<year<<"\n"; }
I

Date::date(char *str)

{ sscanf(str, "%d%*c%d%*c%d", &month, &day, &year); }
Main()

{// ncrionp30BaHNE KOHCTPYKTOPA TSI JATHI B BUJIE CTPOKHU

Date sdate(*"11/1/92");

// rcrionp30BaHNe KOHCTPYKTOPA ISl IATHI B BUIE TPEX IEIIBIX
Date idate(11, 1, 92);

Sdate.show();

Idate.show();

¥

[IpenmymecTBo meperpy3kn KoHCTpykTopa date(), Kak TOKa3aHO B Mporpamme, B TOM, YTO BBI

MOJKeTe BBIOpaTh Ty BEPCHI0 MHWUIMAIH3ALMHU, KOTOpasl JIydyllle BCEro MOAXOOUT K TEKyLIed CHUTYallHH.
Hampumep, ecnn oObektT Tuna date co3maercst B pe3ysbTaTe IOJIB30BAaTEIBCKOIO BBOJA, TO IPOLIE
UCIIOJIb30BaTh CTPOKOBYIO Bepcuto. OmHako eciiu 00beKT Tuma date CTPOMUTCS MyTeM KaKMX-TO MPOCTHIX
BHYTPEHHHX pacdeToB, TO BEpCUS C TpeMs LENbIMH IapaMeTpaMH CTaHOBHUTICS, BEpPOATHO, Oosee

IIPUBJIEKATEIbHOMN.

IIpumep nporpaMMbI ¢ KOHCTPYKTOPAMH U 1eCTPYKTOpaMu

[Iporpamma peanuszanuu ouepen, B KOTOPOH I€MOHCTPUPYETCS UCTIOIb30BaHUE KOHCTPYKTOpa U
JIECTPYKTOpA.

// Ornipenenenue Kiacca queue,

Class queue

{

Int q[100];

Int sloc, rloc;

Public:

Queue(); // HeTTapaMeTPU30BaHHBIN KOHCTPYKTOP
Queue(int id); // mapameTpr30BaHHBII KOHCTPYKTOP
~queue(); // nectpykrop

Void gput(int i);

Int qget() ;

h

// OnpeneneHue KOHCTpYKTopa 0e3 mapaMeTpoB
Queue::queue ()

{ sloc =rloc = 0; cout << "Ouepenp nHUIMATH3HpOBaHa.\N"; }
//OnpejieneHre KOHCTPYKTOpa ¢ TapaMeTpaMu

Queue :: queue (int id)

{

Sloc =rloc =0;

Who = id;

Cout << "Ouepenp " << Who << " unHuIManu3uposana.\n";
}

// OnipeneneHue aecTpyKTopa.

Queue::~queue()

{ cout <<"Ouepensp pazpymena.\n"; }

// 3aHeceHre B oYepeb EI0YHCICHHOTO 3HAYCHUS.
Void queue::gput(int i)

{

If(sloc==100) { cout << "Ouepexp 3amonHeHa.\n"; return; }
Sloc++;

Q[sloc] =1;

}

/! WsBneuenue u3 oucpeau NEJIOIMUCICHHOIO 3HaUCHM!A,

Int queue::qget()
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If(rloc == sloc) {cout << "Ouepens mycra.\n"; return 0; }

Rloc++;

Return g[rloc];

}

Main ()

{ queue a, b; // Cozganne 0OBEKTOB KOHCTPYKTOPOM 0€3 MmapaMeTpoB
A.qput(10); b.gput(19); a.qput(20); b.gput(1);
Cout << a.qget()<<""; cout << a.qget()<<" ",

Cout << b.qget()<<""; cout << b.qget()<<"\n";

Queue a(1), b(2); // Co3nanne 00bEKTOB KOHCTPYKTOPOM C TIapaMeTpaMu
A.qput (10);  b.gput (19);

A.qput(20); b.gput(1);

Cout << a.qget()<<""; cout<< a.qget()<<"";

Cout << b.qget()<<" ", cout << b.qget()<<"\n";

}

[Ipu BEIOTHEHUH ATON MPOTPAMMBI TIOTYYal0TCS TAKUE PE3yIIbTaTHI.

Odepenp MHUIMATN3APOBAHA.

Ouepenp nnunmanuuposana. 10 20 19 1

Ouepenp pazpyuieHa. Ouepens pa3pylieHa.

Ouepenp | nHULIMATU3UPOBAHA.

Ouepenp 2 MHUNHATN3UPOBAHA.

1020

191

Ouepenp 2 pa3pylieHa.

Ouepenp 1 paspyiieHa.

B mpumepe ¢ ncmonb3oBaHHEM Kilacca queue MPHU CO3MaHUM OOBEKTa MEepPEeaeTCsl TOIBKO OJIUH
aprymenT. B oOmeM ciydae BO3MOXKHAa TIepelada ABYX apryMeHToB M Oonee. B omimume ot
KOHCTPYKTOPOB, I€CTPYKTOPBI HE MOT'YT UMETh IapaMeTpoB. [IpUunHy NMOHATE HETPYAHO: HE CYLIECTBYET
CPEJICTB Tepenayl apryMEHTOB O0BEKTY, KOTOPBIH pa3pyIiaeTcs.

3agaHue Ha MPaAKTHYECKYI0 padoTy

1. PaspaboraiiTe mporpammy, CoIepXKailyto Kiacc ¢ IByMsI OTKPBITBIMH U ABYMsI 3aKPBITHIMU

[EJIOYUCIICHHBIMU TIepeMeHHbIMU. Co3faiite aBa 00BEeKTa ATOro Kiacca. Mcenonb3yiTe s
WHUIMATIN3AIUN  3aKPBITHIX TEPEeMEHHBIX Kjacca IapaMeTpU30BaHHBIE KOHCTPYKTOPHI.
JomonHnTe mporpaMMy (QYHKITUSIMHU pacdeTa CyMMBI BCEX MEPEMEHHBIX 00BEKTa.

2. Co3paiite (GyHKIMH, ONPEACISAIONIME MAaKCUMaJbHOC U MHHUMAJIbHOC  3HAUYCHHE

MEePEMEHHBIX KaXI0r0 00bekTa. VCcmonp3yiiTe KOCTPYKTOP.
3. Ompenenure, B KakoM OOBEKTE cymMMa TM€PEMEHHBIX MaKCHMajibHa (MHUHHMAJIbHA).
Ucnonp3yiiTe neperpy3ky KOHCTPYKTOPOB.
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IpakTyeckass padora Nel7 «Mcnonb3oBanue yka3aTeseil AJIsi OPraHM3aliH CBA3AHHBIX
CIIHCKOB»

Leas padoThl: M3y4YUTh OCHOBHBIE TMOHATHS, OTHOCSIIMECS K KiaccaM M OOBEKTaM, OCBOUTH
JUHAMHUYECKOe CO3[JaHne OOBEKTOB B MPOrPaMMHOM KOJIE.

Kuaaccsl 4 00beKTHI

OOBEKTHO-OPMEHTUPOBAHHOM MOJXO/IE CYIIECTBYIOT NOHATHSA Kiacc 1 OOBEKT.

Kmacc — 3T0 mporpamMmHasi eIMHUIIA, KOTOpas 3alaeT OOImmMi MalbloH IS KOHKPETHBIX
00bekToB. Kiacc conmeput Bce HEOOXOANMBIE OMHMCAHHS HMEPEMEHHBIX, CBOHCTB M METOJIOB, KOTOPHIE
oTHOCSTCS K 00BeKTy. [IprmMepoM Kitacca B peambHOW XU3HU SIBISIETCSA TOHITHE «aBTOMOOWIIBY: Kak
MIPABIIIO, ABTOMOOWIIb COAEPIKUT HEKOTOPOE KOJHMYECTBO KOJIEC, IBE-pEl, MMEET KaKoi-TO IBET, HO 3TH
KOHKpETHBIE JICTAIN B KJIacCE HE OMUCHIBAIOTCS.

OO0BeKT — 3TO0 H»K3eMIUnIp Kkiacca. CBoiicTBa OO0BEKTa coAepaT KOHKPETHBIC MaHHEIC,
XapaKTepHbIe U1 JAHHOTO SK3eMIUsipa. B peanpHON XKU3HM TpuMepoM 00BeKTa OyneT KOHKPETHBIN
9K3EeMIUISP aBTOMOOMIIS ¢ 4 KoJlecaMH, 5 TBEpKaMHU M CHHETO 1IBETA.

JAunamuueckoe cozganmne 00beKTOB

Yame Bcero juis pasMelicHus Ha (POpME KHOIKH, IOJII BBOJA WIHM JPYTHX YIIPABISIFOIIAX
JJIEMEHTOB HCIOJB3yeTcs au3aiitep cpeabl Visual Studio: Hy»XHBIH 3J€eMEHT BBIACIACTCS B MaHETH
AJIEMEHTOB W pa3Memaerca Ha ¢opme. OIHAKO WHOT/AA CO3/aBaTh DIIEMEHTHl HYXXHO YXe B TpoIiecce
BBITIOJTHEHUST POrpamMMbl. [T0CKONBbKY KasKABIM DIIEMEHT yNpaBlieHHS MPEACTaBIseT cO00i OTAEeNbHBIN
KJIacc, ero moMeIeHrne Ha GopMy MPOrpaMMHBIM CITIOCOOOM BKITFOUAET HECKOJIBKO IIATr0B:

11. Co3znanue SK3eMIULsIpa Kiiacca.
12. [Tpussi3ka ero k Gopme.
13. Hacrpoiika MecTomnonoxeHus, pasMepoB, Tekcta u T. I1.

Hampumep, 49TOOBI CO31aTh KHOIKY, HYXXHO BBINOJHHUTH cieayronmid kon ( ero ciemyer
pa3MecTuTh B 00paboTunke cooOuienus Load wiu B KakoM-THOO0 PYroM METOJE):

Button b = new Button();

3nech 0OBSBISIETCS MEpeMeHHas b, oTHocsmasics K kimaccy Button, kak u B mpeablayInux
naboparopHbix pabdotax. OmHAKO Aajbllie WAET HEYTO HO-BOE: C IMOMOIIBIO OMepaTopa New COo3JIaeTcs
’K3eMIUIIp Kiacca Button, cceiika Ha HEro mpucBamBaeTcs nepeMeHHOW b. Ilpu sToM BBITOMHSAETCS
HENBI PNl JOMONHUTENBHBIX ACWCTBUN: BBICTSAETCA MaMATh IMOA OOBEKT, WHHUIMATU3UPYIOTCS BCE
CBONCTBA U IIEPEMECHHBIE.

Hayiee HyxHO 100aBUTH O0BEKT Ha ¢opmy. st aToro ciykut cBOMCTBO Parent, xkotopoe
OTIpeIeNIsIET POAUTEIBbCKHUI 3JIEMEHT, Ha KOTOPOM OyzeT pa3MelneHa kHonka: B.Parent = this;

KiroueBoe cioBo thiS oTHOcHTCS K TOMY OOBEKTY, B KOTOPOM pa3Me-IICH BBIMOJIHICMBIH B
JaHHBIA MOMEHT MeToA. IlockonbKy Bce MeTOoIBl B J1A0OpaTOPHBIX pabOTax pa3MelialoTcs B Kiacce
bopmbl, TO U thiS OTHOCHTCS K ATOMY KOHKPETHOMY 9K3eMIUISIPY (HOPMBI.

Bwmecro popmbl KHOTIKY MOYKHO TTOMECTUThH Ha JAPYroi KoHTeitHep. Ha-mpumep, ecu Ha dopme
€CTh JIEMEHT yrpasieHust Panel, To MOXXHO OMECTHTh KHOTIKY Ha HEro CJICIYIOIUM 00pa3om:

B.Parent = panell;

UroObI 3a71aTh TIOJIOKEHHE U pa3Mepbl KHOIIKH, HY>KHO HCITONB30BaTh cBoiicTBa Location u Size:

B.Location = new Point(10, 20);

B.Size = new Size(200, 100);

O6parure BHMMaHue, uyto Location u Size — 310 TOke 00BEeKTHI. XOTs BHyTpH y Location
coJieprkaTcsl KOOPIMHATHI X U Y, 3aJIaf0IINe JIEBbIH BEPXHUNA yrojl 00beKTa, He MOMYYUTCS IOMEHSITh OIHY
W3 KOOPJIMHAT, HY)KHO MEHSTH IEJIMKOM Bech 00BheKT Location. To ke camoe OTHOCHTCS M K CBOWCTBY
Size.

Ha camom nene, kaxaslii pa3, korga Ha (opMy MOMENIaeTCsl HOBBIA AJIEMEHT YIPaBICHUS WIN
BHOCATCS KaKWe-TO H3MEHEHHMs B CBOMCTBA JIIeMEHTOB ympasienums, Visual Studio remepupyer
CHEUUANBHBIA CIyXeOHBIH KOJ, KOTOPBIM MPOAEIbIBACT NPUBEACHHBIE BHIIIE ONEPALMH MO CO3JAHUIO U
HAacTPOMKe 3JIeMeHTOB ympasieHus. [lonpoOyiite momecTuts Ha GHOpMY KHONKY, H3MEHHUThH C HEE KaKHe-
HUOY/Zb CBOMCTBA, a 3aTeM HaWauTe B 0003peBaTeliec peuicHui BeTKy ¢Gopmbl Forml, pasBepHute ee u
caenaiite ABOWHON men4ok mo BeTke Forml.Designer.cs. OTkpoeTcst (ailn ¢ TEKCTOM MPOrpaMMBI Ha
s3pike  CH#, KOTOpyrO cpela co3fajia aBTOMAaTHYECKH. MEHSTh 3TOT KOJ BPYYHYIO KpailHe He
pexomennyercs! OmHAaKO MOXHO €ro H3y4uTb, YTOObI TOHSTH NPUHLMIIBI CO3AAaHUS 3JEMEHTOB
YIpaBJIeHHS B X0 BBHITIOTHEHUS IPOTPAMMBI.
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ObaacTh BUIUMOCTH

[Tepemennbie, OOBSABICHHBIC B IPOrpaMMe, MMEIOT O00JacTh BHIUMOCTH. OTO 3HAYHT, UYTO
TepeMeHHas, ONFCaHHAs B OJHOM YacTH MPOrpaMMbl, He 00s3aTensHO OyAeT BuUAHAa B npyroi. Bor
HanboJiee YacTo BCTPEeUaroIuecs CUTyaluu:

HepeMeHHme, OIMMCAHHBIC BHYTPHU MCTOa, HE 6YILYT BUJHBI 3a IIpCACIaMH 3TOT0 METOAA.

Hanpumep:

Void methoda()

{

OmnuceiBaem nepemennyio delta int delta = 7;

}
Void methodb()
{

Omnbka: nmepemennas delta B atom metoe Heussectra! Int gamma = delta + 1;

}

[TepeMeHHbIe, ONMUCAHHbIE BHYTPU OJIOKA MM COCTABHOTO OINEpPAaTO-pa, BUIHBI TOJBKO BHYTPH
atoro 61oka. Hanpumep:

Void Method()

{

If(@==7)

{

Intb=a+5;

¥ .

/! Omnbka: mepemennas b 3necs yxxe nemsBectna! Messagebox.Show(b.tostring());
}

ITepeMeHHbIE, OMMCAHHBIC BHYTPH KJIACCA, SIBJSIFOTCS TJI00ATBHBIME U JOCTYITHBI IS BCEX
METOJIOB 3TOT'0 KJlacca, HalpuMep:

Class Form1 : Form

{

Inta=>5;

Void Method()

{

I ITepemenHas a 371€Ch AEHCTBUTENbHA

Messagebox.Show(a.tostring());

by
¥

Omnepanuu is u as

Yacto ObIBaeT yJ00HO IEPEMEHHBIC pa3HBIX KJIACCOB 3allMcaTh B OJIUH CIHMCOK, YTOOBI OBLIO
nerye ero oOpabateiBaTh. UTOOBI MpPOBEpUTH, K KAKOMY KIIACCY MPHHAUICKHUT KaKOU-IMOO OOBEKT,
MOJKHO HCITONIb30BaTh OMEPATOp iS: OH BO3-BpalllaeT MCTHUHY, €CIU OOBEKT MPHHAUICKHUT yKa3aHHOMY
kiaccy. [Ipumep:

Button b = new Button();

If (b is Button)

Messagebox.Show("3to xkHomka!"); else

Messagebox.Show("3to uro-To npyroe...");

Kak mpaBuio, B 00mux cnuckax 0ObEKTHl XPAHATCS B «00E3TMUEHHOM» COCTOSIHUH, TaK, YTOOBI Y
BCEX Y HUX ObUI JUIIb MUHUMAJbHBIM OOIIME 1711 BceX HaOOp METOHOB M CBOMCTB. [y TOro 4ToOBI
MOJTyYUTHh AOCTYIl K PACIIMPEHHBIM CBOWCTBaM OOBEKTA, HY)KHO NPHUBECTH €ro K MCXOAHOMY KIIacCy C
TIOMOIIIBIO OTIepaluy pHuBeieH s as: (Someobject as Button). Text = "Oto knomnka!";

Crenyer MOMHUTB, YTO ONepalys NpUBEIEHHUS CpaboTaeT TOJILKO B TOM Cliydae, €ClH OOBEKT
HN3HAYAJIbHO IMPUHAJICKHUT TOMY KJIaCCy, K KOTOPOMY €T0 INBITAOTCA ITPUBECTU (I/IHI/I COBMCECTHM C HI/IM),
B MPOTHBHOM CITydae oOIepaTrop aS BBIOPOCHUT HCKIIIOYEHHE M OCTAHOBUT BBHIMOJHEHHE MPOrPaMMBL
[TosTomy Oonee Ge30macHBIA MOAXOJ COCTOMT B KOMOMHHUPOBAHHOM NPHMEHEHUH OIEPaTOpPOB as H is:
CHaJaja TPOBEPSAEM COBMECTHMOCTh OOBEKTa M KJIACCA, M TOJBKO IOTOM BBITIOJHSIEM OMEPAIUIO
IIPUBCACHUA:

If (someobject is Button)

(someobject as Button).Text = "Jto kHomka!";
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B kagecTBe mpaKTHYECKOrO0 MpUMEpPa WCIONB30BAHUS 3THUX OINEpalHid PACCMOTPHM MpUMEp
MPOrpaMMBbl, KOTOpasi mepedrpaeT Bce 3JIEMEHTHI yIpaBieHus Ha GopMe, U y KHOMOK (HO HE y OpYrux
AIIEMEHTOB yTpaBieHHsA!) 3aMeHsIeT TEKCT Ha ST 3BE3IOUEK «****%y:

Private void Form1_Load(object sender, eventargs e)

{

ITepebupaem Bce aements yipasienus foreach (Control ¢ in this.Controls)

If (c is Button) // Knomka?

(c as Button). Text = "*****" | JTal

}

Caejenusi, nepeaBaemMblie B COObITHE

Korga nmpoucxoaut kakoe-m6o codbiTre (Hanpumep, coositue Click npu HaxxaTHX Ha KHOTIKY), B
00pabOTYHK ATOTO COOBITHS TIEPENAIOTCS TOTIOTHUTEIBHBIC CBEIACHUSI 00 3TOM COOBITHH B ITapaMeTpe €.

Hamnpumep, mipu miendke KHOIIKM MBITIHM Ha 00BbeKTe Bo3HUKaeT coObiTre mouseclick. J{ms aToro
COOBITHSI TIapaMeTp € COJACPKHUT LETbIH psA MEPEMEHHBIX, KOTOPBIE MO3BOJISIOT y3HATh MH(OpMAIHIO 0
Ha)KaTHU:

e Button — kakas KHOIKa ObLa Ha)KaTa;

o Clicks — ckonbko pa3 Obl1a HakaTa ¥ OTIYIICHA KHOIIKA MBIIIIH;

e Location — KoOpAMHATHI TOYKH, HA KOTOPYIO YKa3bIBal Kypcop B MOMEHT Ha)KaTus, B BHUIE

o0bekTa Kiracca Point;

e X u Y — Te e KOOPIUHATHI B BUJIE OTACTHHBIX TEPEMEHHBIX.

3anaHne HAa NPAKTUYECKYI0 padoTy

Ecnu B vHAMBUAYATEHOM 33aJaHUH UCTIOIB3yeTCs 3NeMeHT Panel, m3MeHnTe ero 1BeT, 4TOOBI OH
BU3YyaJIbHO BhIeTsuics Ha ¢opme. Ecmm ucmonmeiyercs anmement Label, He 3a0ynpre mpucBoWTh emy
KaKOW-JIN0O TEKCT, MHAYE OH He Oy/AeT BUACH Ha opMe.

HNuauBuayanbHbIe 3a1aHUS

1. PazpaboTtarh mporpamMMmy, THHAMHYECKH OPOXKAAMONIYI0 HA OKHE KHOMKH. JIeBbIif BepXHUi
YTOJI KHOIIKH OIPEENSIeTCs] MECTOIIOJIOKEHHUEM Kypcopa TpH Ineindke. BrIBecTr HaAMUCh HA KHOMKE C
KOOpJMHATaMU €€ JIEBOr0 BEPXHETro yria.

2. Pa3pabotare mporpaMmy, JUHAMHYECKH MOPOXKIAMOINIYI0 Ha OKHE KHOMN-KH M IIOJI BBOJA.
JleBBIii BEpXHUI yroil JEMEHTa YIPABICHUS OMPEENeTCs MECTOIONIOKEHHEM Kypcopa MpH IIeTdKe.
Knonka nmopoxzaaercs, eciii Kypcop HaXxOAWUTCS B JIEBOM IOJOBHHE OKHA, B MHOM CIIy4yae IMOPOXKIaeTCs
ToJie BBOJIA.

3.  Ha ¢opme pasmemen snement ynpaierus Panel. Hammcate mpo-rpammy, xoTopas mpu
IIeTYKe MBIIIA Ha dJeMeHTe ynpaBieHus Panel moOaBnser B Hero kHomkum Button, a mpu miendke Ha
¢dopme B Hee 100aBIAIOTCS MOJIS BBOAA teXtbOX.

4. Ha ¢opme pasmemensr 3 manenu (3nmemeHT ympasieHus Panel). Hammcate mporpammy,
KOTOpasi TpY HIeNTYKe MBIIIM Ha MEePBOW TMaHeNH 00aBisieT BO BTOPYIO MaHelb KHOMKK Button, mpwu
HIeJTYKe Ha BTOPOM MaHeNu J00aBIseT B TPEThIO MaHe b MoJsl BBoJA textbox, a MpH MIeTYKe Ha TPEeTheH
naHesm 100aBiseT Ha epByIo maHeas MeTku Label.

n Hammcare mporpammy, mobOapistonryro Ha (opMmy KHONKH. KHONKH 10OaBISIOTCS B Y3IIBI
IIPSIMOYIOJIbHOM CeTKU. PaccTossHMS MeEXIy KHOIKAMM WU PACCTOSHHUS MEXIY KpaliHEeHd KHOIKOH H
rpaHMIeii OKHA JOJDKHBI OBITH PAaBHBI Kak 110 TOPU30HTAJIH, TaK U TI0 BEPTHKAIIH.

6. Paspaborath mporpammy, NMpU MOIENYKE MBIIIH JHHAMUYECKH MOPOXKIAONIYI0 HAa OKHE
KHOTIKY WJIM TI0JIs BBO/Ia. Kask/plii YETHBII AJIEMEHT YIIpaBIICHUS SBISETCS KHOKOW, HEYETHBIN — ITOJIeM
BBOJ1a. JIeBbIil BEpXHUM Yyroyl KHOIKH ONPEIEISETCS MECTOIIOJIOKEHUEM Kypcopa IpH endke. [ nous
BBOJIa MTOJIOKEHUE Kypcopa OTpeAessieT KOOPAUHATHI MPaBOTO HIHKHETO yria.

7. Cozmath mporpaMMmy C KHONKOW, METKOM U moneMm BBoja. llpum miemuke Ha
COOTBETCTBYIOIIMH dJIEMEHT Ha (hopMe JUHAMHYECKU JIOJDKEH CO3/[aBAaThCsl MOJOOHBINH €My DIIEMEHT.
IIpemycMOTpeTh BO3MOKHOCTH BBIBOJIA KOJIMYECTBA KHOMOK, METOK | TTOJIEH BBOJIA.

8. Coznmatp mporpammy, N0OaBISIONIYIO pa3IMYHbIE 3JIEMEHTHI yIpaBieHUs Ha GopMy W Ha
nanens Panel. Tum srmemMeHTOB ymnpaBiieHHsT BbIOMpaeTcs ciydaiiHeIM oOpasom. IIpexycmorpersb
BO3MOXXHOCTh BBIBOJ]a HMH(MOpMAIMM O KOJHYECTBE DJIIEMEHTOB TI0 THIIAM W HWHPOPMALUIO O
PacmoI0KEHUH IIEMEHTOB.

9. Paspabotarte mnporpammy, A00aBisIOIIyI0 Ha (OPMY IOCIENOBATEIBHOCTh 3JIEMEHTOB
yOpaBACHHUS CIIy4alHOW JUIMHBI. THI 3JIEMEHTOB YNpaBICHUS 3aJaeTCs CIIydalHbIM 00pa3oM.
[MpeaycMoTpeTh BO3MOXKHOCTD BBIBOJIa HH()OPMAIIMU O KOJIHYECTBE 3JIEMEHTOB 110 THUIIAM.
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10. HamwmcaTs nporpaMmy, IMHAMHYECKH HOPOKAAIONIYI0 Ha OKHE KHOIKH MM METKH. JIeBbIi
BEPXHHH YroJ 3JIEMEHTa YIpaBJICHHs ONpPENeNsIeTCs] MECTOIOIIOKEHHEM Kypcopa NpH mienmuke. [lpu
Ha)KaTUM IPaBON KHOIIKY MBI Ha (opMe ¢ Hee yasFoTCs BCE KHOIKH.

11. HanwmcaTts mporpammy, JHHAMHYECKH MOPOXKAAIOUIYI0 Ha OKHE MOOYEPEAHO KHONKH WIIH
nojsi BBoAA. JIeBbI BEpXHUH YIOJI 3JIEMEHTA YIPABJICHUS! ONPEAEsIeTCs MECTOIOJIOXKEHUEM Kypcopa
npu menuke. Ilpn HakaTMu NpaBOM KHONKM MBIIK Ha (OpMe C Hee YHAISIOTCA BCE MOPOXKICHHBIC
JJIEMEHTHI.

12. Paspabotath mporpamMmy ¢ JByMs KHOMKamu Ha ¢opme. [Ipu HaxaTuu Ha TIEpBYIO Ha
dopmy nobasnsiercs oxna manens Panel. Ilpu HakaTMH Ha BTOPYKO KHONKY B KaXAyl ITaHENb
Jno0aBisieTcs 1oje BBOJIA.

13. Pazpaborate mporpammy ¢ nByMs KHonmkamu Ha ¢opme. [Ipn HaxkaTuu Ha TEpBylO Ha
¢dbopmy noOamiseTcst onHa KHOIKAa WM Ioje BBoAa. [Ipy HakaTMM Ha BTOPYIO KHOIKY KaKIO€ I10JIe
YBEJINYUBAETCS [10 BEPTUKAJIM B IBa Pa3a.

14. Hanwmcate mporpamMMmy ¢ KHONKOM M TpeMs MOJsAMH BBoja. llpm HakaTMM Ha KHOIKY
nporpaMMa aHaJM3UPYyeT COACPKUMOE TIEPBOTO MOJIS U JMHAMHYECKH MOPOXKIACT IEMEHT YIPaBJICHUSI.
Ecnn B nepBoM nosne BBoga copepxkutcsa Oyksa «K», To Ha dopmy nobasnsercs kHomka, ecin «II» —
nojie BBoAa, ecian «M» — MeTKa. Bo BTOpOM u TpeTheM TMoJjie BBOJA COAEPIKATCS KOOPAMHATHI JIEBOTO
BEPXHETo yriia Oy yliero 3JeMeHTa yIpaBieHHS.

15. Paszpabotarh mporpamMmy, 100aBISIONIYI0 Ha POPMY METKH C TEKCTOM. MeCTOmoN0KeHne U
pasMepsl METOK ONPEASISIIOTCS B MporpaMMe IMHAMUYECKH 4epe3 Mol BBOJA. B 3aroioBok OkHa,
aHAIM3UPYS pa3Mep BCEX METOK, BBIBECTH KOJMYECTBO MAJICHBKMX M OOJIBIIMX METOK. MajeHbKOH
METKOU CUUTAETCSI METKa pa3MepoM MeHee S0 muKcesei no ropu30HTalId U BEPTUKAIH.

16. Co3garp mporpaMmy ¢ IByMs KHOTIKAMH Ha (OpMe, THHAMIYECKH TTOPOXKIAOIIYI0 Ha OKHE
METKH WX II0JI1I BBOJA. HpI/I HaXaTUM Ha INCPBYIO KHOIIKY KaXxJasd MCTKa YBCIUWYMUBACTCA II0
TOPU3OHTAIH B JiBa pa3a. [Ipy Ha’kaTHW Ha BTOPYIO KHOTKY Ka)/10€ TI0JIe YMEHBIIAETCSI 10 BEPTUKAIN B
JIBa pasa.

17. Pa3pabortaTh mporpaMMy, IWHAMHYECKH MOPOXKIAIOUIYI0 HA OKHE KHONKM M IOJs BBOJA.
KoopnuHatel ameMeHTa yNpaBlIeHHs OMPENENSIOTCS CIy4aliHbIM 00pa3oM. DIeMEHTHI YIpaBJCHUS He
JOJDKHBI HaKIabIBaTbCsA APYr Ha apyra. Ecnu HeT BO3MOXXHOCTH JOOAaBUThH 3JIEMEHT YIpaBieHUs (HET
MecTa JUIS pa3MeIeHus DJIEMEeHTa), TO IPEIyCMOTPETh BHIBO HH(GOPMAITH 00 STOM.

18. PazpabortaTh mporpaMMmy, IWHAMHYECKH MOPOXKIAIONIYI0 Ha OKHE KHOIKH U TIOJIS BBOJA.
KoopnuHatel sieMeHTa yIpaBlIeHHsT OMPENeNSTIOTCs clydaiiHbIM oOpazoM. [Ipu HaBeneHnH Kypcopa Ha
3JIEMEHT YIPABJICHUS OH JOJKEH OBITh yaJIeH ¢ ()OPMBI.

19. PazpabortaTh nporpammy, JHHAMHYECKH MMOPOKAAIOUIYIO MPH LIETYKE HA OKHE pa3IndHbIC
3JIEMEHTHI (101 BBOJIA, KHOTIKM, METKH). THIT 3JIEeMEHTOB OTpeeNsieTcsl C MOMOIIBIO PaJHOKHOMOK. Bee
3JIEMEHTHI PACIOIaraloTCsl TOPU3OHTANIBHO B psia. [Ipu goCTHKEHNHM NMpaBoOil rpaHULIBl OKHA HAYMHAETCS
HOBBIH PsIJI 3JIEMEHTOB.

20. Paspabotare mporpaMmy, AMHAMHYECKH MTOPOKAAIOLIYIO HMIIM T0JIe BBOAA (IIpU Ha)KaTUU Ha
OKHE JIEBOIl KHOIIKOM MBIIIM), WJIW KHOMKY (IpU Ha)XKaTWHW Ha OKHE MpaBOi KHOMKOW MbIHM). Bcee
3JIEMEHTHI pacIiojlaraloTcs HAUCKOCOK, HAuMHas ¢ JIEBOTO BEPXHEro yria okHa. Peann3oBats 00padoTUnK
COOBITHS N3MEHEHUS pa3Mepa OKHa, B KOTOPOM YAAIUTh BCE OPOXKICHHBIE JIEMEHTHI.
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IMpakTuyeckas pagora Nel8 «3yueHue HHTErPUPOBAHHO# CpPeIbl pa3padoTUYNKA»

Iean paGorei: IlonyueHre HaABBIKOB pabOThI B BU3yalbHOW Cpele MPOrpaMMHUPOBAHUS.
BEhITIOTHEHVSI OCHOBHBIX 3TANOB Pa3pabOTKH MPUITOKECHHH.

HurerpupoBannas cpeaa pazpadorunka C++ Builder

Cpena C++ Builder BusyanpHO peanusyercss B BHIEC HECKOJIbKHX OKOH, OJHOBPEMEHHO
PacKpBITHIX Ha 3KpaHe MoHHTOpa. Cpelia BKIIIOYAeT Bce HEOOXOAMMOE ISl MPOSKTUPOBAHUS, 3aIyCKa U
TECTHPOBAHHS TPUIOKEHUNA. BUJ cpesibl MOXET MEHSAThCS B 3aBHCHMOCTH OT HACTPOWKH W HOMepa
Bepcun. Cpema C++ Builder BusyanbHO peanusyercss B BUIE HECKOJBKHX OKOH, OIHOBPEMEHHO
PACKpBITBIX Ha 3KpaHe MOHHTOpA. KomnuecTBO, pacrosioKeHUe, pasMep M BHJI OKOH MOXKET MEHSTHCS
MPOrPaMMHUCTOM B 3aBHCHMOCTH OT ero mpeamnodreHuil. Ilpm 3amycke C++ Builder moxxHO yBHIETH
KapTHUHKY, Kak Ha Pucynke 8.1.
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Standard it i - . i
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Pucynok 18.1. Cpena Builder ¢ oTkpbIThIMEH OKHAMHI

I'm1aBHOe OKHO Bcerja MpUCYTCTBYET Ha KpaHe W MpEeAHa3HAYEHO JJIS YIPABIECHHUS MPOILIECCOM
co3naHus mporpamMMbel. OCHOBHOE MEHIO COJEPXHT BCE HEOOXOAMMBIE CpPEACTBA MJsl YHPABICHUS
npoeKkToM. [IuKkTorpaMmbl 00JIErdaroT JOCTYN K Hanbojee 4acTo MPUMEHSEMBIM KOMaHJaM OCHOBHOTO
MeHI0. Yepe3 MEHI0O KOMIIOHEHTOB OCYIIECTBISIETCA JOCTYyNl K HaboOpy CTaHIApTHBIX CEPBHUCHBIX
nporpamMm cpensl C++ Builder, koTopble ONMCHIBalOT HEKOTOPBIH BU3YaIbHBIA 3JEMEHT (KOMIIOHEHT),
MOMEIIEHHBII NPOrpaMMHUCTOM B OKHO (opMbl. KakIplii KOMIIOHEHT HMEET OIpelesICHHbIM Habop
CBOICTB (ImapaMeTpoB), KOTOpBIE MPOrpaMMHUCT MOXKET 3ajaBaTh, HAaIpHUMeEp, I[BET, 3aroJIOBOK OKHA,
HaJIUCh Ha KHOIIKE, pa3Mep M TUM WpUQTa U IpyTHeE.

OKHO HMHCIEKTOpa O0BEKTOB (BBI3BIBACTCS C IMOMOIIBIO KiaBuiu F11) mpemHasHadeHO Jist
U3MEHEHHs] CBOWCTB BBHIODAaHHBIX KOMIIOHEHTOB M COCTOMT M3 ABYX crtpanui. Crpanuia Properties
(CnoiicTBa) mpenHa3HayeHa I W3MEHEHWS] HEOOXOJMMBIX CBOWCTB KOMIIOHEHTa, cTpaHuia Events
(CoObiTHs) - 111 ompenesieHUs PeakUy KOMIIOHEHTa Ha TO WJIM WHOE COOBbITHE (HampuMep, HaKaThe
OIpeIeJICHHOH KJIaBUILIH WX IIETYOK MO KHOIIKE MBIIIN).

OxHo ¢opMbI npejicTaBisieT codoit npoekT Windows-okHa porpamMbl. B 310 okHO B mporiecce
HaIMCaHWS TPOTrPaMMBI TIOMEIIAIOTCS HEOOXOJUMBIC KOMIIOHEHTBHL. [IpuueM TpH BBITOJHEHUU
IPOrpaMMBbl IOMEIIEHHbIE KOMIIOHEHTBI OyyT HMETh TOT K€ BHI, YTO M Ha ITAIle IPOCKTUPOBAHUSL.

OKHO TeKcTa MPOrpaMMBbl IPeJHA3HAYCHO IS MPOCMOTpPA, HAMWCAHHUS W PEIaKTUPOBAHUS
Tekcta mporpammbl. B cucreme C++ Builder wucmosbsyercst si3pik nporpammupoBanus C++. Ilpu
NEepBOHAYATILHOHN 3arpy3Ke B OKHE TEKCTa MPOTPaMMBbl HAXOJHUTCS TEKCT, COACPXKAIIMN MHUHUMAaJIbHBIA
Ha0Op OIepaTopoOB JUIsi HOPMAJIBHOTO (PYHKIIMOHUPOBAHUS MyCcTO# (popMbl B kadecTBe Windows-okHa.

[Mporpamma B cpeme C++ Builder cocraBisiercs kak onmcaHue aJrOpUTMOB, KOTOpBIC
HEOOXOAMMO BBHITIOJNHUTB, €CJIM BO3HHUKAET OMPEICICHHOE COOBITHE, CBS3aHHOE C (opMOil (Hampumep,
IMIETYOK MO KHOMKE MbImmM - coObitue onclick, cosmanme ¢dopmber - oncreate). Jlns kaxmoro
oOpabateiBaeMoro B (hopme coOBITHSI C MOMOIIBIO cTpaHuubl Events MHCIEKTOpa OOBEKTOB B TEKCTE
POTrpaMMBbl OpraHu3yercst GYyHKIUs, MEXIAY CUMBOJIAMH { H }, B KOTOPOW NMPOTPaMMUCT 3aIMChIBAET HA
sa3pike C++ TpeOyeMBbIi alnropuTM.
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Ctpyktypa nporpamm C++ Builder

IIporpamma B C++ Builder cocTouT M3 MHOXECTBAa MOJYJICH, KOTOPbIE OOBEIUHSIIOTCS B OIHMH
MPOEKT ¢ ToMoInblo (aiima mpoekra (daiin ¢ pacmmpenneM .bpr). daiin mpoexkra aBTOMAaTHYECKH
cozmaercs W obOpaGateiBaetcsi cpemoir C++ Builder m He mnpenHasHaueH [uis peqaKTUPOBaHHS.
OOBbsBEeHUs KiIaccoB, GYHKUMH W MEepeMEHHBIX HAaXOAATCS B 3arolioBoyHOM (aiine (pacmmpenue .h),
TEKCT IPOrpaMMbl, HallMCaHHBIA Ha s3bike C++, - B (alijge HMCXOAHOrO TeKCTa (pacCIIMpeHHE .CPP).
Onwucanne okoHa Gopmel HaxoauTcs B (aiine ¢ pacmmpenueM .dfm. Daiin mpoekTa MOXET OBITh TOJIBKO
o1luH, (aiyIoB ¢ IPYTUMH PACHIMPEHUSIMHI MOKET OBITh HECKOJIBKO.

Ipocreiimee npuioxenne C++ Builder

IIpocreiimee mnpuJoKeHHWe - 3aroToBKa, oOOecleunBaroONmias IMPOTPAMMHCTa  CAMUMHU
HEOOXOTUMBIMH JCHCTBUSIMUA C OKHOM. 3aroToBKa €CTh 3aBeplIeHHOe pabouee MPHUIIOKEHUE, KOTOpOe
noka Hu4ero He nenaeT. Cpasy mocne 3amycka Builder cozmaercss mpocreiiee npuiiokeHHe, KOTOpoe
HpeCTaBIsieT CoOOW OKHO € OCHOBHBIMH dieMeHTaMH oOkHa WINdOWS: 3aroioBOoK;  KHOIKH
CBOpAYMBaHMs, Pa3BOPAuNBAHUS, 3aKPBITH OKHA; H3MEHEHNE pa3Mepa OKHa.

JTansl CO31aHHUS MPOCTEHIIEero NPUI0KeHHSs

1. Cozpath oTAETbHYIO NANKy A (pailioB MpUI0KEHUS.

2. Bamyctuts cpeny C++ Builder.

3. Bemonnuts komanay: File/New/Application.

4. ABToMaTH4ecKu co3aaroTces ¢aiiibl mpoekrta Projectl.cpp u ¢dopma c 3aronoBkom Forml.

5. CoxpaHenue Bcex QaitioB npoekTta komannoii: File/Project As. OTkpoeTcs 1uaioroBoe OKHO,
B KOTOPOM B KadecTBe MMeHH (aima moxynst ¢opmbl npemnaraercs ums Unitl.cpp. [Ipu sTom B okxHE
Jaiora HaJIo BEIOpATh AUCK M KaTaJor B HEM, MO’KHO M3MEHHUTh UMsI MOJYJIsl, HanpuMep, Main.cpp. [Ipu
9ToM uMs (aiina GopMbl COBMAZET ¢ MMeHeM Moayis (Ho ¢ pacmuperuem .dfm) u Oyner Main.dfm.
Iocne 3amomunanus arina moayst popmel Builder npennaraet 3armoMHUTS (haiil MPOEKTa ¢ KMEHEM 10
ymonyanuto Projectl.dpr. Dto uMs Takke MOXHO HM3MEHHTh Ha JPYroe, CBsI3aHHOC C Ha3HAYCHHE
npoekTa. MiMeHa (aiina mpoexta u GOpMBI HE TOJDKHBI COBIA/IATh.

6. 3amyck mpoekTa BBIIONHSETCS Komaumoii RUn/Run wmu 3emenoit ctpenkoit Ha Ilamenn
MHCTPYMEHTOB. KOMIHMJIATOp MNEpeBOJMT BCE TEKCThI B MAIIMHHBIN Kon (pacummpeHue .0bj), a
KOMITOHOBIIMK OOBEAMHAET Bce (hailiibl B €OMHBIN MOAYNb (pacHIUpeHHe .eXe), KOTOPBIH MOXKET OBITh
3alyIIeH Ha BHIMOJIHEHHE.

3agaHue Ha IPAKTHYECKYI0 padoTy

HeoOxomumo ocBOWTH OCHOBHBIE 3Tambl W JACMCTBHA CO CpeJOW Ha TMpHUMEpEe CO3JaHUs
HPOCTEUIIIEro MPHIOKEHHs. J[JIs 5TOro HaJo0 CO3AaTh OTACNIBHYIO MAIKy, B KOTOPYIO OYAyT MOMEIIAThCs
Bce (paiiibl, OTHOCSIINECS K OJTHOMY TIPUIIOKEHHSL.

1. Cozpate mpocreiimee npuinokenune C++ Builder B otnenbroit manke. st daiiios
HOPWIOKEHUsT 1M0N00paTh MNOAXOAAImMe WMeHa. I[IpocMOTpeTh pasMep MOJTyYMBIIETO MPUIOKCHUSI
xkomanoi: Project/Information for Project. [TpumepHsiii pasmep nipocTeiimero npuioxenus — 25 Koair.

2. [IpocMOTpETH COIEPKUMOE U U3YUUTh CTPYKTYPY CleayIommx (Gaiinos:

o  Daiina momyis: Unitl.cpp; mpu HE0OXOIUMOCTH MEPEKITIOUNTHCS Ha TEKCT KiaBuineit F12;

e aiina npoekrta Projectl.cpp komanmoii: Project/\VView Source; oTKpoeTcs OTaeibHast

3aKiajika B OkHe PenakTopa;

o ®daiina ¢popmer Unitl.dmf komangoli nokansHOro MeHIO: View as Text; BepHyThcsl Ha3aj B

npecraBiaeHre GopMbl Kak OKHa MOXKHO KOMaH/I0# JIOKainbpHOro MeHro: View as Form.

BpeMeHHO BBINTH U3 cpelibl U POCMOTPETh COACPKUMOE Manku. V3y4unTs cocTaB 00pa30BaHHbBIX
(haiiyioB NPUIIOKEHHS U UX HAa3HAUCHHE.

3. 3a71aHne UKOHKH pa3paboTaHHOTo npriioxeHus. [Jist 3Toro Tpedyercs BEITIONIHUTD JBa dTara;

1. Coznanne nkoHKH ((aiina ¢ pacmupenuem .ico). Ecnu ¢aiin ¢ Takum pacimpeHneM ecTb,
TO 3TOT ATAIll MOXHO OIYCTUThH. JIJIsi CO3/IaHHsI WKOHKH MOXKHO BOCIIOJIb30BAThCS BCTPOCHHBIM B CPEay
I'padmueckum pegakropom (BbI3BaTh Ipaduueckuil penakrop komanaoi: Tools/Image Iditor; BeIOpaTh B
Hem nyHKT MeHto File/New/Icon File (ico); 3amath cBoiicTBa nkoHKH: pazmep 32x32, iBeT=16; pucoBaTh
WKOHKY TI0 TTUKCEJISIM; COXpaHUTh (haiiyl MKOHKH B manke ¢ (aiinamu npoekra komanoii: File/Save As...;
BeIiiTH M3 Image Iditor)

2. [lonknroueHre MKOHKM K HPWIOKEHHUIO (BBINOJIHUTH KoMaHAy: Project/Options...; B
OTKpBIBIIIEMCsSI OKHe Tepeiitn Ha 3akmanky Application; BeiOpath mkonky kHonkoi Load Icon...; B
HOSBUBLIEMCS OKHE BBIOPATh MyTh K (hailily UKOHKH; HakaTh KHONKY OK)
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IIpakTuyeckas padora Nel9 «CoObITHA KOMIOHEHTOB (3JIEMEHTOB YIpaBJIeHUs ), HX
CYIIHOCTHb M HA3HAYEHH )

Heas padorei: llomyueHne HaBBIKOB pPa0OTHl B BHU3YalbHOW cpelle NPOTPaMMHPOBAHMUSL.
BrImoTHEHNST OCHOBHBIX 3TAroB pa3padOTKH MpriioKeHNH. M3ydenne BO3MOXKHOCTEH okHa MHcekTopa
00BEKTOB UIsl 3aJaHusi CBOMCTB ()opMe Ha 3Tane MPOSKTHPOBAHMS MPUIOKEHHUS. 3HaKOMCTBO CO
crnocobamMy HamucaHuss oOpabOTYMKOB COOBITHH, Ha3HAYEHHEM M THUINAMH MapameTpoM. l3ydenue
BO3MOXKHOCTEH OkHa MHCITEKTOpa OOBEKTOB IJIs 3amaHUs I1a0JI0HOB 00paOOTUMKOB COOBITHI (OPMEL.
CriocoOsI BBI30Ba COOBITH.

JTanbl pa3padoTKH MPoJI0KeHUit

IMporuece paszpabotku npuioxeruii B C++ Builder comepxuT ciemyromiue sTamsi:

1. Iloctpoenue BusyanbHOro uHTepQeiica: BEIOOP HYKHBIX KOMIOHEHTOB M pa3MELICHUE HX Ha
dhopme (KHOTIKH, MEHIO | T..).

2. YcraHoBKa ¢ momomiplo oHa HMHcmekTtopa OOBEKTOB CBOHCTB (DOPMBI M €€ DIIEMEHTOB
YIpaBICHHUS.

3. Ilpucoenuuenue koaa Ha s3bike C++ K KOMIIOHEHTaM I 00paOOTKH COOBITHI, BOZHUKAIOLIUX
OT TTOJIF30BATEIIS (C TTOMOIIIBIO MBIIIY WIIHA KJIABUATYPHI) WM CUCTEMBI (TaiiMep U JIp.).

4. Komnumsanus ucxomnoro kona C++ u pecypcoB (OpMBI B UCTIOTHUMBIH exe -(aiii, KOTOphIi
MOJKeT 3amyckathes u3 cpenpl C++ Builder mimm u3 oneparmonnoit cucremMbl Windows Kak OTHETbHOE
TIPHUIIOKEHUE.

dopma

OpanM n3 BakHeHmx kKomroHeHTOB C++ Builder sBnsercs ¢opma. BuzyansHo ¢gopma - 310
CIEeNHMAIbHOE OKHO, KOTOPOE COCTaBJIsIeT OCHOBY MpHiioxeHus Buider, u siBisieTcss KOHTEHHEpOM st
JIPYTHX KOMIIOHEHTOB. Tunmynaas Gpopma mpeacTaBiser co00i MPSIMOYTOIFHOE OKHO U MOYKET COAEPIKATh
CIIeTyIOIE DJIEMEHTHI: PaMKy, 3aroJIOBOK, TJIaBHOE MEHIO IMOJ[ 3aroJIOBKOM, CTPOKY COCTOSHHS B
HIDKHEW 9aCTH, BEPTUKAIBHYIO ¥ TOPU30HTAIBHYIO MTOJIOCHI IIPOKPYTKH.

& Npwrse p oprabt

Ml BEeca MpocMoTp  PeAaKTHROEaHHE  Bhixos

16:35 MoHE AENEHME

< ¥

Pucynok 19.1. Bug ¢opMbI ¢ OCHOBHBIMH 3JIEMEHTAMU

Bce cocraBisitomne GpopMbl MOXKHO MEHSTH C MOMOIIBIO CBOWCTB (popmbl. OcTajbHas 4acTh
npocTpaHcTBa (HOPMBI HA3BIBACTCS KIIMEHTCKOI 00acThio. B Hell pa3menialoTcs pa3iMyHbIe JIEMEHTHI
yIIpaBJICHUs, BBIBOAUTHCS TEKCT U rpaduKa u T.1.

IIporpammuo ¢opma - 310 00BEKT craHmapTHoro kiacca tform. Kak mo0oit o0bexT dopma
UMEeT CBOM CBOWCTBA, KOTOPbIE MOXKHO 3a/laBaTh KaK Ha JTale MPOSKTHPOBAHUS HPUIOKECHHUS C
NOMOIIBI0 OKHAa VIHCrmekTopa OOBEKTOB, TaK M Ha OTane BBHINOJHEHHS TNPHIOKEHHS M3 TEKCTa
pOrPaMMBbl.

OcHoBHBbIe cBOlicTBa (hOPMBI

Alphablend — paspemraer npospaunocts popmbl. Eciu cBoiicTBO paBHO true, To Gopma Moxer
OBITh TIPO3payvHa.

Alphablendvalue — 3amaer crenens npo3paunoctu ¢opmer ot 0 1o 255. 3Hauenue 0 cBoiicTBa
O3HaYyaeT MOJIHOCTBIO MPO3pauHa; 255 — MOJHYI0 HENPO3pavyHOCTh; MOJIYHNPO3payHas — MPOMEXYTOUHOE
3HaYCHHE.

Autoscroll — mpocroe norudeckoe — omnpeaenseT, OyayT JIM aBTOMATHYECKU TOSIBISATHCS TTOJIOCHI
OPOKPYTKH, €CITH TPH 33J]aHHOM pa3Mepe OKHa He Bce KOMITOHSHTHI TIOMeIaTes Ha HeM. Eciu true (1o
YMOITYaHUIO), TO OYIyT.

Bordericons — 3amaer HabOp KHONOK B TIPaBOM YNy 3aroJiOBKa.

Borderstyle - onpenensier BHEIIHUI B/ U TOBEJACHHE PaMKH OKHA (DOPMBI.
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Borderwidth — mmpuna paMkw.

Caption — 3a1aeT 3aroJ0BOK OKHa.

Clientheight, clientwidth — ompenensier BHICOTY M MIMPUHY B MUKCESIX KIMCHTCKOH 001acTH
(hopmBL.

Color — et popMsL

Icon — onpenenseT NUKTOrpaMMy, 0TOOpaKaeMyro B 3ar0JIOBKE OKHA (POPMBI.

Left, Top — ompenensiroT B MUKCEISIX KOOPIUHATHI JICBOTO yria (GopMbl OTHOCHTEIBHO KpaHa
MOHHUTOPA.

Windowstate - coctosiiue popMBbI TOCTIe 3aImycKa.

CoObITHS

Co0ObITHE — 3TO JICHCTBUE CO CTOPOHBI ITOJNB30BATENsl MM CaMOH CHUCTEMBbl OTHOCHUTEIBHO
3ayIIEHHOTO Ha BBINOJHEHHE NpWiIokeHns . C TOMOIIBI0 COOBITHH TIPOMCXOAUT B3aUMOJCHCTBHE
HOJIB30BATENSl W CHUCTEMBbI C 3alyIICHHBIM IPUWIOKEHHEM. MeToJ] CO3JaHus IporpaMM Ha OCHOBE
BO3HHMKAIOIINX COOBITHH, HA3bIBACTCS COOBITHIiHO-OPHMEHTHPOBAHHBIM. O0paGoTYNKOM COOBITHS -
9T0 (yHKUOMS, coJep)Kallas KOMaHIbl Ha s3bIKe TNporpammupBoaHust C-++, KOTOpbIe IOJKHBI
BBITIOJTHUTHCS IIPU BOZHUKHOBEHHHU COOBITHSA, C KOTOPBIM 00paOOTIHK CBSA3AH.

3.5.Co30anue 0bpabomuuka 2nagHo2o coobimus

VY KaXIoro KOMIOHEHTA €CTh IJIaBHOe COOBITHE — COOBITHE, KOTOPOE C 3TUM KOMIIOHEHTOM
MIPOUCXOANT 00s3aTeNbHO WM Hambosee yacto. Hampumep, mist ¢opmbl — 3TO0 coObITHE ONCreate —
co3nanue (HopMbl, Ui KHOMKH — 3T0 onclick — menuok mo kHomke u T.4. [y co3manus oOpaboTunka
[JIABHOTO COOBITHS HAJIO:

- aKTHUBH3MPOBATh KOMIIOHEHT Ha (hopMe, JIIsl KOTOPOTO CO3/1aeTCsl 00pabOTUHK;

- BBIIIOJIHUTH IBOMHOM IIETYOK [10 KOMIIOHEHTY.

Cpena C++ Builder moarotoBuT 3aroToBKy OyIymIero COOBITHSI.

Co3zmagumM 00pabOTUUK TITaBHOTO COOBITHS (OPMEI — ONCreate.

& Unit1.cpp
Unit1.cpp I
void  fastcall TForml::FormCreate (TCOhject *3ender) »~ E
{
]
B N A b
< = s
22 1 |Madiied Insert % Lritlcpp Uikt h {Diagram /

Pucynok 19.2. OkHO TeKcTa IpOrpaMMBbI C 3arOTOBKOH TTIaBHOTO COOBITHS (DOPMBI

O6pabotunk umeer uMs formereate, ogun nmapameTp Sender Tuma *tobject, HeT BO3BpaIIaeMOro
3HaveHus, oOpaboTunk mpuHAAIeKUT Kiaccy tforml. Kypcop ycraHoBuThCst Mexay {}, Tie cieayeT
HamMcaTh KOMaH bl 00paboTUHKa.

Co3nanne 00padoTYMKA NPOU3BOJBLHOIO COOBITHSI

Jnst co3maHusi 3aroToBKM JIIOOOTO COOBITHA HCHONB3yeTcd OKHO MHcmekropa OOBEKTOB.
TpeOyeTcs BBITOJIHUTD CICIYIOIINE ACHCTBUS:

1. AKTUBU3UpYETCS KOMIIOHEHT Ha (hopMe, ISl KOTOPOTO MHUIIETCsS 00paboTUHK.

2. B okHe MHcniekTope 00bekTOB nepeiitu Ha Briaaky Events (CoOwitus). Ha Heit pacmnonoxen
CIIMCOK COOBITHH, PaCIIO3HABAEMBIX BHIOPAHHBIM KOMIIOHEHTOM.

3. HaiiT B circke UMst HY’KHOTO COOBITHSI.

4. BIOTHUTH TBOMHOM MIETYOK B ITyCTOM CTPOKE CIpaBa OT COOBITHSI.

5. 13 okaa MHCciekTOpa 00BEKTOB cHCTEMa BEpHETCA B OKHO Penakropa, B KOTOPOM B TIO3HIIUU
Kypcopa BIIMCBIBAIOTCS KOMaHAbI COOBITHSI.

st cnyvas cozpanus mabinoHa 00paboTunka coOBITHS MeT4Ka 1o Gpopme:

F_ 2l B Unit1.cpp
|F0rm1 j Unitl.cpp l
Properties  Events ] o
OnCanR esize ~ void __ fastcall TFormil::FormClick(TObject *Sender)
| OnClick FarnClick 7| :
OrClose I
OnCloselueny 3
OnConstrained] 3 L'
OnContextFopl vl =
A1l showr 3% 2 |Modiied Insert Y Unit1. cpp AUrit1.h {Diagram

Pucynoxk 19.3. Coznanue ma6noHa NpoU3BOIBHOTO 00paboTIMKa COOBITHS
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3anaHne HA MPAKTHYECKYIO PadoTy

Heo0xoauMo OCBOMTH OCHOBHBIE CBOHMCTBAa (OpPMBI M CIIOCOOBI 3aJaHHs MM 3HAYCHHH B
TpeOyeMoM Juara3oHe, a Tak K€ OCBOUTh OCHOBHBIE ITPHEMBI CO3/IaHUS 00PaOOTUHKOB COOBITHIT (POPMBL.
Jliist 3TOTO HAMO CO3AaTh OT/ACILHYIO TAINKY, B KOTOPYIO OyIyT MOMEIIATHCSA BCE (Gailibl, OTHOCSIIMECS K
OJIHOMY TIPWJIOKCHHUS. Y CTAHOBHUTH CJICAYIONIUE CBOMCTBA (DOPMBI C MCIIOJIb30BaHUEM OKHa MHcmekTopa

00BEKTOB:
1.
2.
3.

o

8.
9.

BripaBauBanne GpopMsl pa3aIndHBIME BapranTaMu (cBoiictBo Align);

Odopmuts pamMky (HOpMBI pa3In4YHBIME BapuaHTaMu (cBoiicTBo borderstyte);

3amath 3arojoBOK OkHa (opmbl (cBoiictBy Caption mpucBouT 3HaueHue «Mos mepBas
bopmar);

[TomoGpath 1BeT opmsl (cBoiictBo Color);

BriOpath B yKa3atess pOpMbl M3 CIIMCKA CTaHAAPTHBIX yKasartenei (cBoiicTBo CUrsor);
ITooKCIEpUMEHTHPOBATh CO CBOMCTBOM Ipo3pauHocTH (opMel (cBoiicTBa alphablend u
alphablendvalue);

N300pakeHne BCIUIBIBAIOIICH mMoacka3ku (GopMel (B cBoiictBo Hint 3amucath Tekct
MOJICKa3Ku — «ITO opmar, B cBoiicTBo Showhint 3amucars 3Hauenue true);

Vkasatb cocrosiaue Gopmbl (cBoiicTBO Windowstaty);

CoznaTh UKOHKY (3Ha4OK) /Ut (hopMBI. I 3TOTO Ha/lO BBHITIOIHUTH J[BA 3Tarla!

Co3pmanue UKOHKH. J{j1st 3TOT0 TpeOyeTCs BHIMOTHUTS:

BBI3BaTh rpaduueckuii pemaktop komanmoi Tools\Image Iditor.

BeIOpaTh B HeM myHKT MeHio File\New\lcon File(ico);

3a/1aTh CBOWCTBA MKOHKH (pazmep 32x32, nBet=16);

PHCOBATH UKOHKY IO ITHKCEIISIM;

COXpaHUTh (aiiJl UKOHKH B MANKe CO BceMH (aiiiiaMu JaHHOTO MpoekTa komanoi File\Save
As...; BeiiiT u3 Image Editor.

[NonxkmmoueHne HKOHKHU K Gopme. I 3ITOro Hajo BHITIONHATS:

BBIOpaTh CBOWCTBO 1CON (hOpMBI, ABaXKABI IIENKAEM HAMPOTUB 3TOTO CBOWMCTBA Ha KHOIIKE
[...]. IIpu aTom mosiBsieTcst okHO Picture Editor;

meNkHyTh Mo KHomnke Load.... TTosiButhest okHo Load Picture. BeibpaTh B HEM HYXHYIO
WKOHKY;

HIETKHYTh 110 KHOIKe «OTKpbITh» B 0kHE «Load Picturex». IIpu 3TOM nporcxoauT Bo3Bpar B
okHo Picture Editor, B KoTOpOM BBICBEUHBAETCSI HY)KHasI HKOHKA;

HIETKHYTH o KHomke OK. Hy)kHast HKOHKa MOSIBUTHCSI B 3ar0JIOBKE.

Coxpanuthb Bee aiinbl mpoekTa komannoit menro File\Save All.

10.
11.
12.

13.
14.

B coGbiTn ONMOUSEdOWN JieBasi KHOTIKA MBIIIN CIyY9ailHO MEHSIET [BET (OPMBI, IpaBast
KHOTIKA MBIIIH CBOPAYMBACT OKHA TIPHIIOKEHHS IO MKOHKH.

Co6pitue ondblclick Bei3biBaet 3akpeitiie ¢opmbr metomom Close, a tak kak ¢opma
SIBISIETCS TJIABHOM, TO €€ 3aKPBITHE 3aBEPIIaeT paboTy BCETO MPHIOKEHHS.

CobbiTHe ONMOUSEMOVE BBIBOIUT TEKYIIHE KOOPAUHATHI MBIIIH B 3aT0JIOBKE (POPMBIL.

B coObiTHH ONCreate akTHBH3UPOBATH JAATYUK CIYYalHBIX YHCEIL.

B cobeitim  onkeydown mnpu Haxkartum wiaBuml [Alt]+[X] ocymectButh BbIxOm U3
TPHIIOKCHUSL.

CoObITHe Onkeydown AHAJIU3UPYCT KOOI Ha)XKaTOM KJIABUIIW M BBINOJIHICT HeO6XO,Z[I/IMBIe

HeﬁCTBHﬂ JUIA q)OpMI)I B 3aBHCHMOCTH OT Ha)KaTou KJIaBUIIIW, 4 UMCHHO!

Ipy HAKATUU KIABUII YIMpaBICHHUS KypcopoM Qopma JOKHA IMepeMelarhcs B
yKa3aHHOM Harnpasienu (cBoiictsa Left u Top ans ¢popmer);

MpU OJHOBPEMEHHOM HakaTuW kiaBuimy [Shift] u kmaBum ynpaBieHUs Kypcopom
dbopMa JOKHA YBEIMYMBATHCS B pa3Mepax B HY)KHOM HarpaBiieHuH (cBoiicTa Left,
Top, Width, Height nyis dopmsi);

npu Haxkatuu kiaBumm [Ctrl]] w kiaBumn ympamieHuss KypcopoM, HPOUCXOIUT
YMEHBIIIEHUHU pa3Mep (HOPMBI B HY’)KHOM HAIpPaBIICHUH.

CoOprTust onmousewheeldown u onmousewheelup MeHstOT npo3padHocTh (GopMbl (CBOMCTBa

alphablend u alphablendvalue mis popmsr).
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IIpakTnyeckas padora Ne20 «Co3aaHue NPOEKTa ¢ HCNO/Ib30BAHHEM KOMIIOHEHTOB BBO/Ia H
oToOpaKeHHusI Yncell, 1aT U BpeMeH»

Hesas padoTbl: 3akpenjicHUe HA KOHKPETHBIX NMpUMeEpax MONYyYSHHBIX TEOPETUYECKUX 3HAHHN
IPU U3yYCHUH CBOHCTB, METOIOB M COOBITHI CTaHIAPTHBIX KOMIIOHEHTOB: Button — koMaHTHAst KHOIIKA U
bitbnt — rpacduueckas kHonka.

Kommnonent Komangnas kuomnka (Button)

OcHOBHOE Ha3HAYEHHE TAHHOTO KOMIIOHEHTA — YHPABISATH XOAOM pabOTHI MPHIIOKEHUS ITyTEM
HIeTYKa 10 HeMy Mbibio. KoMmoHeHT HaxoiuThcs Ha ctpanuie Standard IlamuTpsl KOMIIOHEHTOB.
OTMEHUM JOMOTHHUTENIBEHBIE OCOOCHHOCTH KHOTIKH.

Bool Cancel — cBoiicTBo omnpeenseT, OyAeT Jin BBIMOIHATHCS 00paboTunk coObitus onclick mpu
Haxatuu Ha knasuiy [Esc]. Ecnu true, To Oyner.

Bool Default — cBoiicTBo omnpenensier, OyaeT i BBIIOIHATBCS 00padoTunk codbitus onclick mpu
Hakatuu Ha knasumny [Enter]. Eciu true, To Oyner.

Void Click() — mporpammHusIii MeTo BbI30Ba coObIiTHs Onclick.

Void setfocus() — metox nepenaun KOMIOHEHTY (OKyCca KOMIIOHEHTY.

Onclick — rmaBHOE COOBITHE KHOTIKH.

Kommnonent Knonka ¢ kaprunkoii (bitbtn)

JlaHHBIN KOMITOHEHT - TTIOTOMOK KHOIIKK Button. Jlo6aBui1 BO3MOXKHOCTh OTOOPaKaTh HE TOJIBKO
3aroJIOBOK, HO U PAacTPOBYIO KapTHHKY Ha CBOEH MOBEPXHOCTH, CIIEAOBATEIHFHO, K CBOWCTBAM KHOIIKH
Button moOaBumimch CBOWCTBA, OTBEYAIOIIME 3a KAPTUHKY Ha KHOMKe. Pacronaraercst Ha BKJIaaKe
Additional.

OTMEHHM JOTIOTHUTENFHBIE CBOWCTBA rpaduecKoi KHOTIKH.

Glyph — outoBass mMatpuma pactpoBoro pucynka (rm¢) Ha KHoOmke (Mo ymomdanuio None -
OTCYTCTBHE pUCYHKa). [lonroToBuTh Qaiin pucyHka gopmara bmp MOKHO B TpapuecKOM pellaKkTope.
CgotictBo Glyph BBI3BIBaeT OKHO, B KOTOPOM BBIOHWpaeTCs MyTh K (hailly KapTHHKHU. 3aJaHHe 3TOTO
CBOIMCTBa MOXKHO BBIIIOJIHUTH U IPOIPAMMHO CTPOYKOM:

Kind — 3amaer BuA KHONKH CO CTaHAApTHBIMU KapTUHKaMHu pazmepa 16x16 mukceneir Eciu
CBOWCTBO MMeeT 3HaueHwe bKClose, To mpu Imeauke MO TakoW KHOMNKE MPOMCXOAMT BBIXOJA U3
NPUIIOKEHUS 0e3 KoJja IPOrpPaMMBI.

Thuttonlayout Layout - 3agaer monoxeHne Tirda OTHOCHTEILHO MOSCHSIONIET0 €ro TEKCTa Ha
IMOBEPXHOCTU KHOIIKH.

Margin — paccTosiHHe B MHUKCENIsAX MEXIy KpaeM KHOnku U riudom. Kpail kHOIKH 3amaercs
cBoiictBoM Layout. Ecim cBoiicTBO MMmeeT 3HaueHHe —1, 4TO O3Ha4YaeT LEHTpUpoBaHHE Timpa U
3aroJIoBKa Ha KHOIIKE.

Spacing — pacctosiHEe B MUKCENAX MEXIY TIU(pOM U 3aronoBkoM. 1o ymonyanuto pasHo 4. [pu
3HaueHnu 0, 3aroJIOBOK M KapTHUHKA OyAyT BIUIOTHYIO APYT K apyry. Ecim 3Hauenne cBoiicTBa paBHO —1,
TO 3aroJIOBOK LIEHTPUPOBAH MEXY TIH(OM U KpaeM KHOTIKH.

3agaHue Ha MPaAKTHYECKYI0 padoTy

1. Pazpaborate mpunoxenne «KanbKyJsTOp» C HCIONB30BAHUEM HM3YYEHHBIX 3JIEMEHTOB
uHTepdeiica. Co3aaTe MpOrpaMMHBIN KOJ pa3aesieMbIX COOBITHI Ul KHONOK ¢ IU(paMu M 3HAKaMu
onepanuii. [IpunoxeHnne MOMHKHO COAEPXATh MPOBEPKH BO3MOKHBIX OIIMOOK NMpPU BBOJE HMCXOIHBIX
3HaYeHW. B mporpamme HCmoabp30BaTh ABE II00ANBHBIC BEIECTBEHHBIC IEPEMEHHbIE, B KOTOPBIE OYayT
COXpPAaHATBECA OINCpaH/bl, HaJl KOTOPbLIMH 6yIlyT BBIITOJIHATHCA I[eﬁCTBHH, a TaK XK€ CHMBOJIbBHYIO
HepeMEeHHYO ISl XpaHEHHsI CHMBOJIA BBIOPaHHOM orleparnu.

2. Coznate mpocTeHmuii BHJ KaJNbKynaTOopa. KanbKynsTOp AODKEH UMETh IMaHeNb sl
0TOOpaXEHHUS YNCIIA, IECATh IIM(DPOBLIX KHOMOK, KHOIIKY Pa3JIeUTENs 1IeJI0H 1 ApOoOHOI yacTeil, KHONKY
«=», KHOIIKY CMEHBI 3HaKa ¥ YeThIPE KHOIKH C OCHOBHBIMH MaTeMaTHYECKUMH JIEHCTBUSIMH

3. JIOTIOTHHUTENBLHO K pa3pabOTaHHOMY paHee KabKYISATOpY J0OABISIOTCS KHOITKH MaMSITH.

4. Pa3paboTtaTh MHXEHEPHBIH KaJbKYJISTOP C BEIYMCICHUEM CTaHJIaPTHBIX MaTeMaTUYeCKUX
GyHKUMI: KBaApaTHOTO KOPHS, BO3BEACHUS B KBagpaT, TPUTOHOMETPUUYECKUX (YHKIHUHA, BO3BEACHUS B
CTEIIEHb U ApYIHe.
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Kanskyaamop

Pucynoxk 20.1. [Tpunoxenne «Kanpkynsatop»
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IIpakTuyeckas padora Ne2l «Co3gaHue nmpoekTa ¢ HCHOJH30BAHHEM KOMIIOHEHTOB AJIsl
padoThI C TEKCTOM»

Heap pa6oTbl: chopMUpPOBaTH YMEHHS 1O HCIIOJB30BAHUIO KOMIIOHEHTOB IS pabOTHI C
TEKCTOM, C(HOPMHUPOBATH YMEHHUS IO CO3JAHUIO MPIIOKEHNH C KOMIIOHEHTaMH IS Pa0OTHI C TEKCTOM.

3amycTUTe UHTETPUPOBAHHYIO Cpeay pa3padoTunka.Co3naiTe HOBBIH MPOCKT.

1. Cospaiite B mamnke CBOEH rpyImmbl HOBYIO manky u HazoBute ¢é Label. Coxpanute npoekt B
CO3JIaHHYIO paHee Mmarnky, BeIIoHKB KomaHay File - Save Project as...

Pasmecture Ha dopme kommonent Label u xHonky Button Briagku manuTpel KOMIIOHEHTOB
Standard.

(B o B

Labell

Buttonl I

Pucynox 21.1. ®opma

KoMmoHeHTBI BBOJIa — BBIBOJIA JAHHBIX MOXKHO YCIIOBHO Pa3feNUTh HA HECKOJNBKO Pa3iHMYHBIX
OJIOKOB: KOMIIOHEHTBI BBIBOJIA TEKCTOBOW MH(POPMAIIUK HA SKPaH; OJHOCTPOUYHBIE TIOJSI BBOJA TEKCTOBOM
Y YUCIIOBOH MH(POPMALIMI; MHOTOCTPOYHEIE MOJISl BBOJA.

s BbIBOJA oOmpenelicHHOW WH(OpMAalMd Ha JKpaH, KPOME YXKE paHee MCIOIb3yeMOro
kommoHenTa Label, ects u apyrue KOMITOHEHTHI. TEKCT, KOTOPBIH OyZAeT 0TOOpaXKeH, MOXHO 3a/1aBaTh
KaKk Ha JTarne pa3paboTKu (OPMBI, TaK W B MPOIIECCE BBITIONHEHUS MPOrPaMMbI, MPUCBOWB 3HAYCHUEC
csoiictBy Caption.

3anmaiite s Gopmel 3aronoBok «Padora ¢ komnonentom Labely.

Brimennre mHaamucek Labell, maiinute B Object Inspector csoiicteo Caption u BcraBbTe HOBOE
Ha3BaHue Hajanucu Mos nepsasi nporpaMmMa Ha sisbike Delphi.

Beigenure kaonky Buttonl, maiimure B Object Inspector csoiictBo Caption u BcTaBbTe HOBOE
Ha3BaHHe KHOIKH Output.

ﬁ Pabora c komnoxerTom Label =

Mos nepsasn nporpamMma Ha ssbike Delphi

Qutput

Pucynok 21.2. Pabora ¢ MeTkoi

[Mepeiinure B Object Inspector na crpanuiyy Events, naiinure cobsrrue onclick u crpasa ot
HEro ABAXKAbI IIEIKHUTE MBIIIKOH. OKa3aBIIMCh B KOJIE€ HNPOrpaMMBbI, HO TENEPh B MPOLEIYpEe KHOMKU
Buttonl, sanmummTe cleAyOMUNA MPOrpaMMHBINA KOJI:

procedure TFormli.ButtonliClick(Sender: TCbject):;

begin

Labell.Visible:=not labell.Visible;

if Labell.Visible then

Labell.Font.Size:=Labell.Font.S5ize+l;
end;

Pucynoxk 21.3. Kox npouenypsr

DTol mporpamMMe MpU KKJIOM OYEepPEeTHOM HAXATHU MPOUCXOTUT M3MeHeHue cBoiictra Visible,
BCJICJICTBUE YEro HAMMHUCh TO MOSIBISETCS, TO HCUE3aeT C JKPaHa, a TAKXKE MPOUCXOIUT YBEIHYCHHUE
cBolicTBa Size.

J171s1 BBIBO/IA OTIPE/ICIICHHOM HH(POPMAIIMU HA DKPaH, KpPOME yKe OrmucanHoro komrnonenta Label,
MOKET OBITh TAKXKE HWCIOJIB30BAaH KOMIIOHEHT Panel ¢ toil ke camoil Bkiaaku wium Statictext co
ctpanunbl Additional. Ouu uMeroT He3HAUNTENBHBIC OTIANYHS OT KommoneHTa Label.

OcrtanbHble KOMIOHEHTHl IO3BOJSIIOT BBOAMTH W PEJAKTHPOBaTh HH(OpMAIMIO, BKIIOYAs
BO3MOYXHOCTD BBIJICIICHHSI, KOTIMPOBAHMUS, YIAJICHUS M BCTABKU (parMeHTOB TekcTa. OTMETHUM 0OIIHe JIist
Bcex penakropoB Mmerozapl: Clear — ynanuTh Bech TEKCT, MOMELICHHBIH B penakrope; clearselect —
yIaUTh BBIACICHHBIH (parMeHT TekcTa; copytoclipboard — kommpoats B Oydep BbLIeICHHBIN
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¢dparment, cuttoclipboard — ymanuTe U3 TekcTa BBIIEIEHHBIA (GparMeHT M IIOMECTUTH €ro B Oydep,
pastefromclipboard — komupoBats TekcT u3 Oydepa B TO MECTO pelakTopa, Ie B AaHHBIH MOMEHT
HaXOJUTCS Kypcop.

JInst BceX peakToOpoB ONPENeNICHO TOMOJIHUTENbHOE coObITHEe ONchange, Bo3HMKaroIee, Koria
U3MEHSIETCS TEKCT, HAXOSIIUICS B pellakTope.

JInst BBOJIa MJTH BBIBOJIA OJTHOM CTPOKH MOTYT HMCIOJIB30BaThCss KOMIOHEHTH Edit co crpanwuiib!
Standart u maskedit co crpanunper Additional. OcHoBHOE CBOWCTBO JAaHHBIX KOMIIOHEHTOB — 3TO
CTpOKa, KoTopas MO0 BBOAWTCA, KOO BeIBOAWTCA. JlaHHOE CBOMCTBO mMeeT mmsi Text u Tum String,
JOCTYITHOE KaK BO BpeMs IMOJITOTOBKH, TaKk W BpeMs BbImosHeHus. Jlormdeckoe cBoiictBo readonly
MO3BOJISCT 3aMPETUTh U3MEHEHUS,

A 1enouncieHHOe CBOMCTBO gettextlen BeimaeT TeKyIIyo JAIUHY CTPOKH

CoxpaHHTe H3MEHEHUs U 3aIlyCTUTe TpoeKT. IIpoTecTupyiite ero padory.

{8 Pabora c xomnoHexTom Label lﬁl&

Mos nepsasi nporpaMma Ha sisbike Delphi

Pucynok 21.4. OKHO TpOTpaMMBI

2. PaspabotaTh mporpammy, KOTOpasi pd BBOJIE TEKCTa B mepBbiii kKommoneHt Editl, Bo Bropom
kommonente Edit2 otoOpaxaer peaibHyI0 UTHHY BBOAUMON CTpOKH. Kpome 3TOro, mpu BbIXOAE W3
kommonenta Editl ero comepxumoe kommpyercst B Oydep oOMeHa U yaaiseTcs, a pu BO3BPALICHUH B
IpOrpaMMYy TIOSIBIISIETCS] CHOBA.

Co3zpmaiiTe B mamke CBOCH TpyImIbl HOBYIO manky u HasoBure e€ Editl. CoxpaHuTe MpOEKT B
CO3JIaHHYIO paHee Marnky, BeIMoaHuB komany File - Save Project as...

Pasmecrure Ha popme aBa komnonent Edit Brnaaku nanurper komnonentos Standard.

2 Forml E=3 EOH

Edit1

[Edltl

Pucynok 21.5. O6paboTka TEKCTOBOTO TOJIS

3anaiire s popmel 3aroaoBok «Padora ¢ komnonenTom Edit».

Brigenure texcroBoe mone Editl, maiimure B Object Inspector csoiictso Text u ocTaBbTE €ro
IYCTHIM. AHAJOTHYHBIE JEUCTBUS BBITOJHUTE CO BTOPHIM TEKCTOBBIM ITOJIEM.

Beigenure kommonent Editl, 8 Object Inspector mepeiinure Ha Brimamky Events u maiinute
coObITHEe ONchange u crpaBa OT HETO ABaXK (bl MIEJIKHUATE MBIIKOM. OKa3aBIIMCh B KOJE MTPOrPAMMBI, HO

Terepk B mpoueaype TekcroBoro moust Editl, HanummTe cienyromuil mporpaMMHBIN KO
procedure TForml.EditlChange (Sender: TCbhject):

begin

Edit2.Text:= IntToS5tr(Editl.GetTextLen) ;

end;

Pucynoxk 21.6. Kox niporieypsi

Boimenure xommonent Editl, B Object Inspector mepeiimure Ha Bkimaaky Events m maiigure
coObITHE ONeNnter u crnpaBa OT HErO JABAXbI HMICIKHUTE MBIIIKOW. OKa3aBIIUCh B KOJIE IPOrPaMMbI, HO
Tereps B MpoIeaype TekcToBoro moust Editl, Hanmmmmre ciiexyromui mporpaMMHBIi KO:

procedure TForml.EditlEnter (Sendexr: TICbject);

begin

Editl.PasteFromClipboard;

end;

Pucynoxk 21.7. Kox npouenypsr

Beinenure kommonent Editl, B Object Inspector mepeiinure Ha Brimanky Events um maiinute
coOpITHE ONEXit W crpaBa OT HEro JABAKIBI HICIKHUTE MBIIKONH. OKa3aBIIMCh B KOJAE MPOrPaMMbI, HO
Terneps B MPOIEeAype TekcToBoro moust Editl, Hanwmmmre ciiexyromnui mporpaMMHBIi KO
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procedure TForml.EditlExit (Sender: TObject):
begin

Editl.Selectall;

Editl.CopyToClipboard;

Editl.Clear:;

end;

o ™y
48 Patora < xomnoHerTom Edit = g

Incm nepsas nporpamma Ha Delphi|

T

—

Pucynoxk 21.8. Kox mporienypbt

CoxpaHnTe H3MEHEHUS U 3aIlyCTUTE POeKT. [IpoTecTupyiite ero padory.

3. Paspaborath mporpamMmy, KOTOpas 3ampeliaeT BBoa B kommoneHT Editl mompsa aByx
OJIMHAKOBBIX CHMBOJIOB.

CosnaiiTe B mamke CBOEH IpyIbl HOBYI manky u HazoBute eé Edit2. Coxpanure mpoekt B
CO3JIaHHYIO paHee MarKy, BeIMOoJHHB KoMaHy File - Save Project as...

Pasmecture Ha popme komnonent Edit Bknankn manurper komnonentos Standard.

-

T2 Forml o3 =]

Pucynok 21.9. Oxuo hopmbt
IMepeiiaute B KO MPOrpaMmbl (Ha KiiaBuatype Hakmute kinapuiry F12). Beeaure B pazaen VAR
rinobaibpHy0 TiepeMenHyto Ch Tumna char, B koTopoii OyieT XpaHUThCS MOCIICAHNI HaXKaThIii CUMBOJ.

var
Formli: TFormil;
ch: char;

Pucynok 21.10. O0ObsiBeHHE TpEMEHHON

3anaiite st Gopmel 3arosioBok «Pagora ¢ komnonenTom Edity.

Brigennre texcroBoe mone Editl, maiimure B Object Inspector csoiictso Text u ocTaBbTE €ro
MyCThIM.

Cospaiite mpouenypy obpabotku coObitus Keypress tekcroBoro nossi Editl, mapamerp Key
JIAaHHOW TIPOLIeAYPhl CONEPKUT CUMBOJI HAXKATOW KJIaBUILIA. Eciii BHOBb BBEIEHHBIN CHUMBOJI COBIAJIAET C
TOJILKO 4YTO HAXaTbIM CHMBOJIOM, TO OH HWTHOpHpYyeTcs. B MpoTWBHOM ciy4ae, HOBBI CHMBOI
3aIIOMHMHAETCsI B IEpeMeHHOM Ch. - S ) -

procedure TFormi.EditliKeyPress(Sender: TCbject; var Key: Char).

begin

if ch=key then key:=%0

else ch:=key:;

end;

Pucynok 21.11. Kon npouenypst

CoxpaHnTe U3MEHEHMs U 3aITyCTUTE MPoeKT. [IporecTupyiite ero padcory.

U8 Pabora c komnonerTom Edit l‘:'_@.‘i_hj

|1235489698

Pucynok 21.11. I'otoBast mporpamMma

4. Pa3paboTarh nporpammy, KOTOpasi CYMTAeT KOJMYECTBO HaXKaTUH Ha KHONKY U BBIAAET 3TO
3HaueHue B Kommonenrte Edit.

Co3zpnaiiTe B mamke cBoed rpymnmbl HOBYr manky u HazoBure e€ Edit3. Coxpanure mpoekt B
CO3/IaHHYIO paHee Marky, BeIoiHNB KomaHny File - Save Project as...

Pasmecture Ha (opme kommonent Edit u kHomky Button Bkiagku majuTpbl KOMIIOHCHTOB
Standard.
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Hcnone3ys Object Inspector, 3amaiiTe 3HaYEHNs CBOWCTB KOMITOHEHTOB (DOPMBI B COOTBETCTBHU
C PUCYHKOM.

ﬂPa&nacxounonemou Edit ‘ = H = ]

HaxmMin meHs! IO

Pucynoxk 21.12. OxaO opmbl

Ecnu B 1eMOYUCICHHON TMEepeMEeHHON | OyleM CuYMTaTh KOJIMYECTBO HAKATHH, TO TMPOIEIypa
06paboTku cobsitis ONClick kHOKYM MoXeT OBITH 3aIKMcaHa B BUJIE:

procedure TForml.ButtonlClick(Sender: I0bject):

begin

Is=3+1;

Editl.Text:=IntToStxr(i):;

end;

Pucynoxk 21.13. Kon npouienypst

OmHako octaercsi BOIPOC, /i€ ONMUCHIBATH AaHHYIO MepeMeHHyo i. Eciam caenmats 3TO BHYTpH
JAHHOW MPOLEIYPHI, TO TaKKe HEOOXOANMO OCYIIECTBISATh OOHYJEHHE NMEPEMEHHON, a 3TO MPUBEAET K
HOJIYYCHHUIO OJIHOTO U TOTO pe3ysbTara, paBHOro eaunuie. CienoBaTebHO, IEPEMEHHAs | J0JDKHA ObITh
rI00aTbHONW TEpPEeMEHHOW B MOAyNle, a €€ HadalbHasd WHHIAATH3AIWS [OJDKHA IPOUCXOAWTH B
npoIeaype, KOTOpasl BBITONHSAETCS BCETO OAMH Pa3, M BCETO OJMH pa3 MPOHUCXOAUT 3TO coObITHE. Takum
coObITHEM SIBIIsIETCS cozganue GopMbl oncreat, naHHoe coObITHE MPOM3OWAET OAMH pa3 M Mpoleaypa
formcreate(Sender:tobject) Gymet BbI3BaHa Bcero ouH pas.

IMepeiiauTe B KO MPOrpaMmbl (Ha KiiaBuatype Hakmute kinapuiry F12). Beeaure B pazaen VAR
r1100aIbHYI0 TIEpeMEeHHYI0 | THMa iNteger, B KoTopoii OyaeT XpaHUThCs OCIIEIHUN HAXKAThIi CUMBOJ.

Beigenure dopmy, B Object Inspector mepeiinute Ha Briaaky Events m Haiiaute coObiTHe
oncreate u crpaBa OT HETO JBAKIBI MEIKHATE MBIIKOH. OKa3aBIIMCH B KOAE POTPaMMBbI, HO TETIePh B
nporeaype dopMbl FOrml, HanumuUTe CIEAYIONIHA TPOTPaMMHBIN KO

procedure TForml.FormCreate (Sender: IObject);

begin

< . -
e U,

end; \

Pucynoxk 21.14. Kon npouenypst
CoxpaHHUTe U3MEHEHUS U 3aIlyCTUTE MPOEKT. [IpoTecTupyiite ero padcory.

b
m PaboTa ¢ KOMNOHEHTOM Editl = | =l ‘%]

Hoxmimersl| |33

[
Pucynoxk 21.15. I'otoBast mporpamma
HpI/I BO3HHUKHOBCHUHU H606XO,Z[I/IMOCTI/I CACJIaTh NAaHHYIO IIEPEMCHHYTO | O6HI€HOCTy1'IHOI>i, MOXKHO
MIOMECTHTh ONHCAHHE TIEPEMEHHON B MHTEP(EHUCHOM YacTH MOJIYJIs Mocjie CiykeOHoro ciosa public.
HMeHHO Tak, Kak MpaBwiIo, U MOCTYMaT. B Mojyne HeoOXoauMa Bcero ojiHa nepeMeHHas — Qopma, a
BCE OCTAJIBbHBIC OIIMCBHIBAKOTCS B BUJIC noiei. B atom CJIydac OIIMCaHUC CI)OpMLI 6y,£[€T HUMCETH BU:
type
TForml = class({TForm)
Editi: TEdit;
Buttonl: TButtaon;
procedure ButtonlClick{(Sender: TOkject):;
procedure FormCreate(Sender: ICbkbject):

private
{ ‘Private declarstions
public
( Public.declarations
i: integer;
end;
var

Formi: TFormi;

Pucynok 21.16. Onucanue nepeMeHHbIX
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[Tporpamme it oOpalieHusi K IEepeMEHHON | HeoOXOoAMMO mucaTh ee monHoe mms Forml.i.
OnmHako Koja TpoIeayp OOpaOOTKH COOBITH MOXXKHO M HE IEPeNHCHhIBaTh, MOCKOJBKY MPOLEIYpHI
00pabOTKM OMHCAaHBI HEMOCPEICTBEHHO B (DOPMBI, ClIEOBATENBHO, JAHHOE YHCIOBOE IIOJIE JIOCTYITHO
HETIOCPEICTBEHHO.

BuecnTe M3MeHeHHs B MPOrpaMMHBIM KOJ B COOTBETCTBUHU C pUCYHKOM. COXpaHHTE HPOEKT U
NPOTECTUPYHTE pabOTy MPHIOKEHHUS.

JlaHHyr0 TporpaMMy MOXKHO JIETKO MOJM(UIMPOBATH TakK, YTOOBI IOCIE OIPEACICHHOTO
KOJIYEeCTBA HAKATHH MOSBISIIOCh HEKOTOPOE COOOIICHNE WIH KHOIIKA OJIOKHPOBAIACH, WIIN TPHIIOKEHHE
ABTOMATHYECKH 3aKPBIBAIOCH. Pe3ysIbTaT MOXKHO OTOOpaXaTh HE TOJIBKO MOCPEACTBOM KommoHeHTa Edit,
HO U 4epe3 He pelakTupyeMmblil TekcT, T.e. Kommonent Label, uto B manHOM ciy4ae sBisiercs Oosee
ecrectBeHHbIM. CBolicTBy Visible kommnonenta Label npucBauBaem False, 1. E. TIpu otkpeiTin Gpopmbl
HaJIACh OTPAXKATHCS HE

Bbyner. 3arem, kak u paHee, IPU HAKAaTUU HA KHOMKY NepeMeHHas | yBenuuuBaercs Ha 1. Korna
3HadyeHue nepeMernoi i Oymer pasuo 10, 20, 30 wim 40 kommnonent Label craHOBHUTCS BUANMEBIM, a
coiictBy Caption nHaanucu npucBauBaeM 3HaueHue «Bbl Haxkaau i pasy. [Ipu crienyromem HaxaTuu
HAJMUCh CTaHOBHUTCS HeBuanMma. Korna i ctaner paBHoil 50, KHONKY HEOOXOIUMO CleaTh HEAKTUBHOM,
IUI1 4ero HeoOXOOMMO HM3MEHHUTH 3HaueHue csoiictBa Enabled ¢ True — Bxmroueno na False —
BBIKJTFOUCHO.

Pasmecture Ha (opme xommonent Label. 3anmaiire cBoiictBo Caption pasubiM «Haskumaii
KHONKY!». Y nanmure ¢ popmsl komnoHenT Editl.

[TepeiiquTe B OKHO peIaKTUPOBAHMS KOJA M BHECHUTE U3MEHCHHUS B KOJ MPOLEAYPbI 00pabOTKH
coobrtus Onclick kHomkwy.

procedure TForml.ButtonlClick(Sender: TCbject):

begin
Labell.Visible:=False;
i:=i+1;
if (i=1l0)or(i=20)or(i=30)or(i=40) then
Begin
Labell.Visible:=True;
Labell.Caption:="Bx naxam '+intToStr(i)+'pas’;
end;
if i=50 then
Begin
Labell.Visible:=True;
Labell.Caption:="'Bx naxamm YXEE'+intToStr (i)+'pas':
Buttonl.Enabled:=False;
end;
end:

Pucynoxk 21.17. Kog npotieaypbt
CoxpaHuTe POEKT U MPOTECTUPYHTE PAbOTY NPUITOKEHHSL.

: i 1
i Patora ¢ romnonexTom Edit = | B
Haskmi menal] Bet nawann 10pas

LSS 3 3
I Pabora ¢ xomnonesTom Edit LE@&'

Bl HaHANM YKE 50pas

[

Pucynoxk 21.18. I'oroast mporpamma

5. Pazpaborath mporpammy, KOTOpas CUYHWTHIBAET CTPOKY IIOJ OIpENEICHHBIM HOMEPOM U
MOMeIIAeT e€ B TEKCTOBOE I0JIE.

Cozpnaiite B mamnke CBOEW Ipymibl HOBYIO manky W HazoBuTe e€ Memol. CoxpanuTe mpoexT B
CO3IaHHYIO paHee TarKy, BeIMoaHNB kKomaHty File - Save Project as...
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JIis BBOZA WIIM BBIBOJA HECKOJIBKHMX CTPOK MOTYT HCIOJB30BaThCs KOMIOHEHTHI Memo co
crpanunbl Standard u richedit co crpanuer WiN32 (nmonHbli TeKCcTOBBIN pepakTop it RTF-daiinos).
MHorue CBOMCTBa y JaHHBIX KOMIIOHEHTOB aHAJOTHYHBI CBOWCTBaM KommoHeHTa Edit, ognako st
BO3MOYKHOCTH JIOCTylla K CTpOKaM BMeCTO cBoiicTBa TexXt mmeercs cBoictBo Lines, mpu BbIOOpe
KOTOPOTO BO BPEMs IPOCKTHPOBAHHS 33aCTCs HAYAIbHOE 3HAYCHHE CTPOK.

JIis mocTyma K CTpOKaM BO BPEMsl BBIIOJNHEHHsS IPOTPaMMBbl TaKKE HCIOJIB3YeTCs CBOWCTBO
Lines knacca tstring. ITompoGHee ocTaHOBUMCS Ha Kiiacce tstring, ¢ KOTOPBIM B MOCIESICTBUU MbI OyaeM
ele BCTpPeYaThesi. A UMEHHO, 3TOT Kilace obOiamaer coiictBamu: COUNt — MEIOYKCIICHHOE CBOMCTBO,
ONpeIeNsIIoIIee KOJTMYECTBO 3JIEMEHTOB B CIHCKE (B JAaHHOM Clydae 3TO OyJeT KOJMYECTBO CTPOK B
kommoHenTte Memo), Text — cBoiicTBo, comepikalee Bce CTpOKH crmucka, String[Index:Integer] —
CBOICTBO, OMpe/eNstolee CTpoKy ¢ HomepoM Index. YuurtsiBasi, uTo HymMepalus CTpOK HaunHaeTcsi ¢ 0 u
CBOMCTBO String sBiIseTCs CBOWCTBOM 10 YMOJYaHHIO, MOYXHO YTBEP)KIaTh, 4YTO CBOWCTBA
Memol.Lines.String[3] m Memol.Lines[3] skBHBaJIe€HTHBI W YKa3bIBalOT Ha YETBEPTYIO CTPOKY B
kommonenTe Memol.

Knace tstring oGmamaer Takke pSAOM METOIOB, CPEIM KOTOPBIX OTMETHM  CIEAYIOIIUE:
Add(St:String):integer nobasmsiet cTpoky St u Bo3Bpamaet Homep 3Toit ctpoku; Delete(Index:Integer)
ynansier ctpoky ¢ HomepoMm Index; Insert (Index:Integer, St:String) BcraBisier CTpOKy C HOMEpOM
Index, Clear moiHOCThIO YHUUTOKAET BCE COACPKUMOE KOMITOHEHTA.

Bce comepknmMoe KOMIIOHEHTa MOXHO 3amucaTh B (aiinm ¢ momompio Metona savetofile wmm
npounTath U3 daiiina nocpencrsom Meronom loadfromfile. AnanorndnsiM 06pa3omM MOYKHO TOCTYITUTH U
C IOTOKOM, HATIPABUB B HETO BECH (hailil, WITK MPOYUTATH (ailsl U3 MOTOKA.

Baxkusim cBoiicTBoM kommoneHToB Memo u richedit ssisiercs scrollbar, koropoe onpenenser,
OyJeT JI OKHO COZAEPIKAaTh FOPU30HTAIIbHBIC WIIH BEPTUKATbHBIC THHEHKH TPOKPYTKH.

Kommonent richedit obmamaer BceMu XapakTepHCTHKAMM, NPUCYIIMMH KoMmmoHeHTy Memo,
OJTHAKO HMMeeT OoraTble BO3MOXKHOCTH JJIsl paboThl ¢ TekcToBbIM (opmatomM RTF. JlanHbli ¢dopmar
HpernoaaracT BO3MOXKHOCTh pa30MBaTh TEKCT Ha maparpadpl. J[JIs 3TOro CyLIECTBYIOT CICHHaIbHbBIC
coiicta: Selattributes ompenensier arpuOyThl BbimeneHHOTO (GparMenTa u Paragraph — atpuOythl
a0zara.

Pasmectute Ha popme KommoneHTsl Edit, kommonent Memo, kommnonent Label, kaonky Button
BKJIAJIKHM TAJTMTPhI KoMoHeHToB Standard.

Hcnone3ys Object Inspector, 3amaiite 3Ha4eHUST CBONHCTB KOMIIOHEHTOB (DOPMBI B COOTBETCTBHU
C PUCYHKOM.

ﬁ Pabotac MHOTOCTPOYHBIM TEKCTOM

-3Haetn?

-3Hat0.

-A 4TO 3Haewb?

JipeamMeT 3Haio.

-8 KaKoi NPEAMET 3Haelb?

-A KaKoit caaio.

-A KaKoi caaelb?

Hy, 3T0 Bbl yXE 3aBaMMB3ETE. ..

Pucynok 21.19. OxHO pop™mBI
s peanuzanuu peuieHus 3aiauu mpoueaypa 06pa60TI<H co0sITHs onclick kHOIIKY MOXeET OBITH
3alrcaHa B BUJE:

procedure TForml.ButtonlClick(Sender: TObject):

begin

Edit2.Text:=memcl.Lines=s[strTolnt (editl.Text)-1];
Memol.Lines.Delete (strTolnt (editl.Text)-1);

end;

Pucynoxk 21.20. Kon npouenypst
CoxpaHuTe IPOEKT U MPOTECTUPYITE PaboTy MPHUIIOKEHHUS.
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4l Pabora c MHOFOCTPOUHBIM TeKCTOM \.E‘Eg

Voxoansia Texcr:

-SHaews?

-3HM0,

-A 4TO sHaSWL?

Tipeamer Ha0.

-A KaKoit caaio,

-A KaKOI cazeun?

Hy, 370 86t yXe 3a8anMBSETE. ..

HoMED CTPOKM ANK KoNKUPoBaHURA: |5

CKONMPOBaHHaR CTPOXa:

I-A KaKOW NpeameT sHaews?

Pucynok 21.21. I'otoBast mporpamMma

6. PazpaboTath mporpammy, KOTOpasi COXpaHseT TeKCT, HaObpaHHbBIH B mosie Memo B daitn, uMs
KOTOPOTO 337aHo B TekcToBoM nose Edit.

Co3paiiTe B manke cBOed TPyMIbI HOBYIO manky u HazoBute e€ Memo2. CoxpaHuTe TPOCKT B
CO3/IaHHYIO paHee Marnky, BeIIOJHKB KomaHy File - Save Project as...

Pasmecture Ha popme kommnoHenT Edit, kommonenr Memo, kommonent Label, knonky Button
BKJIAJIKM TIAJIMTPbI KoMIoHeHToB Standard.

Hcnons3ys Object Inspector, 3amaiite 3Ha4eHUs] CBOWCTB KOMITOHEHTOB (DOPMBI B COOTBETCTBUH
C PHCYHKOM.

) Daiinossiit meHepx = =)

Pucynok 21.22. OxHO pop™mBI
IMpoueypa 06padoTku cobbitusi onclick kuomku Button GymeT cocTosTh U3 OMHON CTPOKH, U
COOTBETCTBEHHO, JINCTHHT OY/IET UMETh CIICIYIOIINIA BH/I:

procedure TFormi.ButtonlClick(Sender: TObjecrt):

begin
Memol.Lines.SaveToFile (Editl.Text):
end;
(3 primer — Backxor = BB Pasmep

Qahn Tlpauks Oopmar Bug Cnpaska namm

11800

g ——Tp
{2 Daitnosmit menegxep li@u

Mama mbina pamy

Mana reia pany

Yt daivnal Fﬁ:bnmev.txt CoxpaHiTs

P
Pucynoxk 21.23. Kon npouenypst
CoxpaHuTe POEeKT U MPOTECTUPYITE pabOTy NPHUIOKEHHUS.

o
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IIpakTuyeckas padora Ne22 «Co3naHue mpoieayp Ha 0OCHOBe COOBLITHIN

Heanb padoThl: 3akperyicHHe HA KOHKPETHBIX NpUMepax MONYYEHHBIX TEOPETUYSCKUX 3HAHHUH
OpU U3YYCHUHM CBOMCTB, METOIOB M COOBITHI CTaHIAPTHBIX KOMITOHEHTOB: TIMEr — HEBU3yalbHOTO
komroHeHTa U Panel — manens. Co3maHue mporpaMMHOTO KOJa CHCTEMHOTO COOBITHSI OT BHYTPEHHHX
yacoB. [IpuMeHeHre OCHOBHBIX KOMaHJ MOMy4YeHUSI U 00pabOTKH MH(OpMAIMK O TEKYIIEM BPEMEHU U
TEKyIIEeH AaThl.

Kommnonent Taiimep (Timer)

Kommnonent Timer OTHOCHTCS K HEBH3YyaJbHBIM KOMIIOHCHTaM, T.. I[IpH BBINOJHEHHH
NPUIOKEHUS] Ha DKpaHe OH He OoToOpakaeTcs. HaxomuTcst JaHHBI KOMIIOHEHT Ha BKIamke System.
OcHOBHOE Ha3HaYCHHE KOMIIOHCHTa — 3TO YIpaBJICHUE MPHUIOKEHHEM B PEabHOM PEXKHUME BPEMCHH.
KoMmoHeHT oTclieXuBaeT M3MEHEHHS B CHCTEMHOM TaiiMepe M depe3 HYKHBI HMHTEpBal BpEeMEHHU
BEITIOJTHSCT 3allpOTPaMMHUPOBAHHBIC IJII HEro NeHCTBHA. UTOOB BKIIOYHMTH TaiitMep HAI0 CBOKHCTBO
Enabled 3amate paBubIM true, a cBoiicTBo Interval 3amaTh MONOXHUTEIbHBIM 3HaueHHEM. OTKIIOYUTH
TaiiMep MOKHO 00 cBoiicTBY Enabled nmpucsouts false, niu B coiicto Interval 3anmcare 3nauenue 0.

Ontimer — enUHCTBEHHOE COOBITHE KOMIIOHEHTA. SIBIISICTCS NMPUMEPOM CHCTEMHOTO COOBITHS,
BO3HUKatomero 0e3 ydactus mosb3oBatens. CoObITre cpabaThiBaeT ISl BKIIOUYEHHOTO TaiiMepa uepes
Ka)JIble KOJIMUECTBO MIJIIHCEKYH]I, YKa3aHHOe B cBolicTBe Interval.

Kommnonent Ianeas (Panel)

KoMIMOHEHT MCIonb3yeTcsl Kak AeKOPATHBHBIA IeMeHT (OPMBI — paMKa, B KOTOPOH MOXKHO Kak
B KOHTEHHEpe pa3MmelnaTh (rpymnmnupoBarh) Apyrue KOMIOHeHThl HHTepdelica. KoMmoHeHT uMeeT paMKy
u Ooparop. Bce KOMIOHEHTBI, pAacHONOKEHHbIE HAa TIaHEeNW, WMEIOT OJMHAKOBBIE CBOMCTBA W
HepeMeIaroTCsl BMecTe ¢ maHesdbto. KommoneHT pacmonokeH Ha Bkiagke Standart. K ocHOBHBIM
CBOWCTBAM KOMITOHEHTA OTHOCST:

Align — BbIpaBHUBaHUE MAHEIN OTHOCUTEIBHO (POPMBI.

Caption — cTpoka TeKCTa BHYTPH TTaHEIH.

Alignment — BbIpaBHUBaHHE TEKCTa CTPOKH BHYTPH ITAHCITH.

Bevelwidth — mupuna pamku B mukcensx. ITo ymondanuio paBHo 1.

Borderwidth — mupuna 6oparopa — JTUHUH, PA3ACISIONICH BHYTPEHHIOI U BHEIIHIOK PaMKH.
ITo ymonuanuto cBoiictBo paBHO 0 (paMKku HET).

Color — 1BeT MIOCKOCTH MaHeNu U e Oopaopa.

Font — ycranoBka napaMeTpoB mpUQTa KOMIIOHEHTOB, PACIIOJIOKEHHBIX Ha MaHEIIH.

Style —ycTaHOBKa CTHIIS HAITKCEH KOMIIOHEHTOB, PACIIOJIOKEHHBIX Ha TTAHEIH.

IIpumep nporpaMmbl ceKyHaoMepa

Tforml *Formi; //T' mobanpHBIE TIEpEMEHHBIE

Ints, m;

//DyHKIUS GOPMHUPOBAHUS CTPOKUA BPEMEHHU U3 IIEJIBIX COCTABJISIOIIAX

String  fun (int min, int sec)

{ String s, s1;

S1=inttostr (min); //TlonyueHne U3 MUHYT CTPOKH

S="" //Pe3ynpTUpYIOIIas - CHavaja Imycras

If (min<10) s="0"+s1; //Eciii MHHYTBI OJIHO3HAYHbIE, TO 100aBUTH ()

Else s=s1; //MHaYe — KOMUPYET UCXOAHYIO CTPOKY
S=s+"", //[1oGaBmsieM K CTPOKE pa3/IeuTeNb
S1=inttostr (sec); //TlonyueHne U3 CEKyHI CTPOKU

If (sec<10) s=s+"0"+s1; //Ecnu CeKyHIbI OHO3HAYHBIE, TO 100aBUTH
Else s=s+s1; //vHade 1o0aBUTH 0€3 N3MEHECHUN

Return (s); //BO3BpaTuTh MOMYYEHHYIO CTPOKY

}

//Ha4anbHble JEWCTBHSI IPHU 3aITyCKe MPHUIIOKCHHUS
Void__ fastcall tform1::formcreate (tobject *Sender)
{

Form1->Buttonl->Caption="Bxmounrs";
Form1->Timerl->Enabled=false;
Form1->Timerl->Interval=1000;

S=m=0;

Forml1->Panel1l->Caption=fun (m, s);

¥
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/MIleau0K M0 KHOTIKE IS BKIIFOUEHUS CEKYHIOMEpPa
Void__ fastcall tform1::Button1Click(tobject *Sender)

{ s=m=0;
If (Form1->Button1->Caption=="Bkirounts")
{

Form1->Buttonl1->Caption="BrikaounTs";
Form1->Timerl->Enabled=true;

}
Else

{
Form1->Buttonl->Caption="Bxmounrs";
Form1->Timerl->Enabled=false;
Forml1->Panel1->Caption=fun(m,s);

}

}

[ICobbrTHE TaliMepa I U3MEHEHHS CUETUUKOB
Void__ fastcall tform1::TimerlTimer(tobject *Sender)

{ S++; //CYeT4nK CeKyH T

If (s==60) //Hakonusaach MUHYyTa
{

M++; //'Y BETUYUTh CYETINK MUHYT
S=0; //COpOCHUTD CEKYH/IBI

}

Form1->Panell->Caption=fun (m, s);

}

3ajaHne Ha NPAKTU4YECKYI0 padoTy

1. Omnucarp aBe riobanbHBIE IETOYHCICHHBIE TMEPEMEHHBIE IS CUYETYMKA CEKYHJ U MHUHYT
CEeKyHJIoMepa.

2. Pacmonoxuth Ha (opMe dYeThlpe MaHenu Ui OTOOpaKeHHs TEKyNIero BPEMEHH, IaThl,
Ha3BaHUE JHS HEIEIH U MaHeNb ¢ ceKyHaoMepoM. [Tomo0parts 1iBeTa, CTHIIb M PACIIOJIOKEHUE MTaHEeNIei Ha
dopme.

3. B nro6om mecte (HOpMBI pACIONOKUTH [Ba KOMIIOHEHTa TIMEr: OJuH Ui TOJy4eHHS
TEKYIIEro BPEeMEHH, IPYroi Ui OTOOpaXKeHUsI paboThl CeKyHaoMepa. 3anarh Uit 000MX KOMIOHEHTOB
cpoiicta Interval B 3nauenne 1000.

4. JlobaBuTh Ha GOpMy JBe KHOMKH: OJHY JJISi BBIXOJA W3 TPWIOKEHHS, IPYTylo s
BKJTFOUCHUS/BBIKITIOUEHHS CEKYyHIIOMEpa.

5. Hanmcatpb mporpamMMHbIiH KOJT COOBITHS oncreate st JOpMBbI, B KOTOPOM:

- BKJIFOUMTH TaiiMep JUTs TeKyIiero BpemMenu (cBoiictso Enabled);

- OTKJIFOUUTB TalMEP JUIsl CEKYHIOMEDPA;

- OOHYJIUTB 3HAYEHHS CUYSTYUKOB ISl CEKYH/IOMEPa;

- KHOTIKE 33/1aTh 3aroJIOBOK «BKITIOUNTHY;

- B MaHEJb JUIs CEKYHJIOMEpPa BBIBECTH 3HAYCHHUS] CUETUNKOB C YUETOM BIIEPEAH CTOSAIIECTO HYJIS,
T.e. B cBoiictBo Caption ctpoky «00:00»;

- 0TOOpa3uTh Ha MAHENAX TEeKYIIYIO IaTy, IHb HEJIeId U BPEMEHs.

6. Hanmcatb mporpaMmHsIid Kox ai1st coObiTust ONClick koMaH1HOM KHOTIKH:

[TpoBeputh 3HaueHue cBoicTBa Caption 3TOil KHONMKM: eciM TaM 3Ha4YeHHe «BKIOYNTB», TO
MIOMEHSITh €ro Ha «BBIKIIIOUNTEY H HA000POT;

7. Hamucath mporpaMMHbIA KOI sl coObITHsS Ontimer kommoneHta Timerl, B koTtopom
OOHOBJIATH OKa3aHUs B MAHEISIX TEKYILEH JaThl, HS HEACTIH U BPEMEHHU.

8. Hamucate mporpaMMHBIA KOI Ui cOObITHsS ONtimer xoMmoHeHTa TiMer2, B KOTOpOM IO
Ha3BaHMIO HA KHOTIKE BBIBOAMTH WIIM OOHYJISITH CUETIMKU TaliMepa..

9. loGaBuTh Ha popmy kHOTKY «Pause». Hanmcats ais Hee mporpaMmHslii Koz coObiTus onclick,
B KOTOPOM OCTaHaBJIMBaTh WJIM IPOAOJDKaTh padory Ttaiimepa Timer2 (mensts cBoiictBo Enabled
koMmroHeHTa Timer2 Ha IPOTUBOIIOJIOKHOE).

10. JoGaButh Ha hopMy N1Be rpaduyuecKre KHOIKHU CO cTpenkaMu. Hamucath nporpaMMHBIX KO
coObITuit Onclick s HUX, B KOTOPBIX YBEIMYMBATH (CTPENIKa BBEPX) MM yMEHBIIATH (CTPENIKa BHU3) HA
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100 3nauenue coiicta Interval kommonenta TiMer2, 4ro MOBIMUAET HA YaCTOTY CPabATHIBAHUS COOBITHSI
ontimer. IIpoBepsTh Ha JOMYCTUMbIC 3HAYCHHUS CBOMCTBA Interval.

T cercyname p FEx

WS a0 | e

Pucynok 22.1. Ipunoxenue «CekyHaomep»
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I[pakTnueckas padora Ne23 «Co3gaHue TpPoeKTa ¢ WCHOJb30BAHHEM KHOIMOYHbBIX
KOMIIOHEHTOBY

Heab padoTbl: 3akperyieHHe Ha KOHKPETHBIX MPUMEpPaxX MOJYyYCHHBIX TEOPETHYSCKUX 3HAHHN
MIpU W3y4YEHUH CBOWCTB, METONIOB W COOBITHIA cTaHAmapTHOro xommoHeHTa Edit. OcBoeHHWE OCHOBHBIX
NPUEMOB KOHTPOJISI HaJl BBOJIOM JIaHHBIX.

Kommnonent Ctpoka BBoaa (Edit)

Omnoctpounbiii pemakrop Edit - aTto mose, B KOTOPOM MOXHO BBOAWUTH C KJIABHATYPHI U
peIaKTUPOBaTh CTPOKY. B KOMIOHEHTe MAEHCTBYIOT KIABHIIM yhpaBieHus Kypcopom, Delete wu
Backspace. MO>XHO BBIJICTISATh 4aCTH TEKCTa U paboTaTh ¢ Oypepom oOMeHa CTaHAapPTHBIMH KJIABUILIAMH.
KommoneHT Ha cTpanume Standart.

OcCHOBHBIE CBOICTBA KOMIIOHEHTA

Text - comepKUT BBEICHHYIO IOJb30BaTeleM CTpOKy. CBOWCTBO MOXHO 3a/1aBaTh Ha JTare
MPOCKTHPOBAHUSI WIIM MPOrPAaMMHO. BhIpaBHUBaHHE U MEPEHOC TEKCTa HEBO3MOXKHBI.

Maxlength - ompenensier MakCUMaIbHOE KOJHYECTBO CHMBOJIOB, KOTOPOE MOJIb30BATEIh MOYKET
BBECTH B I10JIe peakTupoBanus. [1o ymonuanuio crout 0, 4To 03HAYaET OTCYTCTBHE OTPaHUYCHHSI.

Autosize — ompenersiet, OyaeT M BbICOTA KOMIIOHEHTa aBTOMATHYECKH MOIACTPAMBATHCS IO
pasmep mpudTa BBOAUMOU CTPOKH.

Borderstyle — 3agaet ctisb 6opatopa.

Passwordchar - cuMBOJI, KOTOpBIH TMOSIBISETCS B CTPOKE BBOJa BMECTO PEAIbHO BBEICHHBIX
CHUMBOJIOB (MCHIOJB3YETCs sl BBOJA mMaposis). JIeHCTBUTEIbHO BBEICHHBIN TEKCT OYJEeT COMEPKAThCS B
cBoiictBe Text. Ecnu 3Hauenue cBoiicta paBHO #0 (110 yMOJIUaHUIO), TO PEXKHUM Mapojis HE YCTAHOBJIEH U
0TOOpaKAIOTCS PEabHO BBEJICHHBIC CUMBOJIBI.

Readonly — moxer 1 mo1630BaTeNh H3MEHATH TEKCT B KoMoHeHTe Edit.

Color, Font — uBet doHa u mpuGT TEKCTa B KOMIOHEHTE.

Int sellength, int selstart, String seltext - HeomyOsHMKOBaHHBIC CBOHCTBA — OMNPEICISIOT
KOJIMYECTBO BBIJICIICHHBIX CHMBOJIOB, HOMep (HaumHaia ¢ 0) mepBOro BBIICICHHOIO CHMBOJIA M CaM
BBIJICJICHHBIN TEKCT. ECITH BBIIENIEHHOTO CHMBOIIA HET, TO CBOMCTRO selstart yka3pIBaeT MO3UIIHIO Kypcopa
BBO/JIA.

OcHOBHBIE METObI KOMIIOHEHTA

Clear() - ymansier BCIO CTPOKY W yCTaHaBIMBAeT 3HAYeHHE CBOMCTBA TexXt paBHBIM IyCTOM
CTpOKE.

Clearselection() - ynansier BblieeHHbIN (parMeHT B CTPOKE.

Copytoclipboard() - komupyet BoizeeHHbIH hparmeHT B Oydep.

Cuttoclipboard() - nepenocur BbIiesIeHHBIN (PparMeHT B Oydep oOMeHa.

Pastefromclipboard() - 3amemiaer BblgeneHHBIH (parMeHT TEKCTa WM BCTABISET B MECTO,
yKa3bpIBaeMOE KypcOpOM BBOJIa, COJiepKUMoe Oydepa oOMeHa.

Selectall() — BiessIeT BCIO CTPOKY B KOMIIOHEHTE.

3.4. Ocnosnvie cobvimus KOMROHEHMA

Onchange (tobject Sender) - sBiseTcs raaBHEIM coObITHEM KoMIoHeHTa Edit. Bo3Hukaer, xorma
BO3MOYKHO M3MEHMJICS TEKCT B MOJIE KOMIIOHEHTa, T.e. [Ipu n3menenunn cpoiictBa Text. OObIYHO B 3TOM
COOBITHH TIPOU3BOIST MPOBEPKY MU COXPAHEHHE HOBOW BBEICHHOMN MH(GOPMAIIUH.

Onkeypress (tobject Sender, char Key) — Bo3HuKaeT mpH HakaTHH TEYaTHOW KiaBWId. B
00pabOTUMKEe MOXHO paclo3HaTh BBOJMMBIN CHUMBOJI W MHPH HEOOXOJAMMOCTH HM3MEHHTh €r0 WIH
3anpetuth BBOJ. OOBIUHO B 00paboTunke coObITHs onkeypress() IPOBOAT KOHTPOJIb 32 MPABUIBHOCTHIO
BBOJAa MH(OpMalMU, U B CIydyae HEBEPHOro BBOJAA JHMOO co0OHIalOT 00 3TOM MOJIB30BATENIO, JIUOO
HO/IaBJISIOT HEBEPHO BBEACHHBIN CHMBOJL

IIpumep nporpaMMbI ¢ KOHTPOJIEM BBOJA

B xomnonenTe Edit BeeTcss KOHTPOIIb IPaBHIBHOCTH BBO/A BEIIECTBEHHOT'O YHCIIA.

Void__fastcall tform1::Edit1KeyPress(tobject *Sender, char &Key)

{if (MIsdigit(Key) && Key!=8) /[He uudpa n ve backspace
Switch (Key) /| Ananu3 BBEICHHOTO CUMBOJIA
{

Case 13: Form1->selectnext(Editl,true,true);  //Enter

Break;

Case 27: Form1->Edit1->Clear(); I[Esc

Break;

Case '.": case ', //Touka wunu 3anaras
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Key=decimalseparator; /[3aMeHnTH HA pa3aeIUTeNb

If (Form1->Editl->Text.Pos(Key)!=0) Key=0;//He equncTBeHHas
Break;

Case - [/Mumnyc

If ("Form1->Editl->Text.isempty()) Key=0;

Break;

Default: Key=0; //ITHOPHPOBAThH OCTAILHBIE CHMBOJIBI

by
¥

3aganue HA MPAKTHYECKYIO padoTy

Pazpaborats mpunoxenne «KoHBepTOp BeNIWYMH M3MEPEHHUS C WCIOIB30BAaHHEM KOMITOHEHTa
BBOJA cTpoku Edit. Co3naTh mporpaMMHBIN KOJT HEOOXOIUMBIX COOBITHH.

B coObitun onkeypress kommonenta Edit BBIMONHATE KOHTPOJb 32 BBOAOM HWH(OpMALIUH.
[IemykoM MO KHOMKE OCYIIECTBISITH MEPEBOJ BEJIWYMH B OJHOM HAIlpaBIeHUU. BBIACISATH BETOM H
mpuQTOM aKTHBHBIA KomroHeHT Edit.

JloOaBUTH KHOIIKY JUIS TIepeBOAa MHPOPMAIHMU B OOpaTHOM HAampaBlIeHUH. Tak K€ MPOBOANTH
KOHTPOJIb 32 IPaBUILHOCTHIO BBOJIA.

Pasmectute Ha ¢opme KHONKY «COXpaHATH» W TMOCHE KAXKIOTO  BBIIOJHEHHOTO
KOHBEPTHPOBAHMUSI, PE3yJIbTaThl IOMEIIATh B TEKCTOBBIH (paiin B popme:

B Omnepa P
pemst st e3ynbTaT
BapuaHThl MHAMBUAYAJBHBIX 3aJaHUI
1. ITepeBox u3 pyOneit B JoIaphl
2. [lepeBox u3 pyoJieli B €BpO
3. IlepeBox u3 uncen mexay 16-puanoii u 10-THUHO cucTeMaMy CUNCICHUS

. _50,-32)

4. [TepeBoas! TemmepaTyp Mmexay Llenbcuem n apeHreiTy: L 9

5. IlepeBomp! n3 uncen Mexay 2-naHod u 10-THIHON cHCTEMaMy CUHCIICHUS

6. [TepeBobI YTI0B MEKAY IpagycaMu U pagdaHaMu

7. IlepeBop U3 uncen Mexay 16-puuHON 1 2-WYHOM CHCTEMaMU CUUCIICHHS

8. IlepeBozpb! CEKyH]I B Hachl, MUHYThI U CEKYHIbI

9. Tleperob! iuH Mex Ty Bepctamu 1 Metpami (1 Bepcta=1066,8 metpa)

10. IMepeBoas! AMMH MexXAY caxkeHsMHu 1 MeTpamu (1 caxkenpa=2,1336 meTpa)

11. IlepeBoab! AMH MEXAY Ar0MMaMu 1 canTuMeTpami (1aroiM=2,54cantumerpa)
12. TlepeBobl [UIMH MEXKTy MOPCKUMU MIIIsIME U MeTpami (1 M.m.=1852,2 metpa)
13. TTepeBobl BecoB Mexay pyHTamu u kunorpammamu (1 pyuar=0,40951 kr)

14. TlepeBoabl CKOPOCTEN MEXKILy KM/4 U M/C

15. TlepeBobl BecoB Mex Iy mynamu u kuiorpammamu (1 myn=16,380 kr)

16. IlepeBoab! A7t KPYTOB IJIOMIACH B PaJANyChI

Xaporos Banesimm &

Pucynok 23.1. Tlpunoxenue «KoHBepTEp eAUHHII H3MEPESHUSDY
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IIpakTuyeckass padora Ne24 «Co3naHue NpPoOEeKTa € MCHNOJIb30BAaHMEM KOMIIOHEHTOB
CTAHJIAPTHBIX THAJIOTOB U CHCTEMbI MEHIO)»

Hesas padoTbl: 3akpenjicHUe HA KOHKPETHBIX NMpUMeEpax MONYyYSHHBIX TEOPETUYECKUX 3HAHHN
TP U3y4YeHUH CBOWCTB, METOJIOB M COOBITHIH CTaHAapTHOTO KoMmoHeHTa Label n komaHn BBoAa-BbIBOA
nHpopmanun. [[puMeHeHe OCHOBHBIX KOMaH/ Jisi BBOJA MapoJisi U BBIBOJA HEOOXOIUMBIX PACUETHBIX
JAHHBIX.

Komnonent Hagnuch (Label)

Hapmucwr - cratmdeckuii TEKCT, KOTOPBIM HEMb3sl PEJAKTHPOBATh BO BpEMsI BBIIOJHEHUS
nporpammbl. Mcmonp3yercss mnst BeIBoAa nH(pOpManuu Ha (HOpMy W IS 3arOJIOBKOB YIPABIISIOIIIX
9JIEMEHTOB, y KOTOpPBIX OTCyTcTByeT cBoicTBo Caption. Kommnonent Label maxomutcs Ha Bkiamke
Standart. [lepeuncium oCHOBHBIE CBOICTBA KOMIIOHEHTA.

Caption - TekcT HaTUCH.

Aligment - 3agaet crioco0 BeipaBHHBaHMs Haanucu B Label mo ropusonTany.

Layout — 3amaeT crioco0 BeIpaBHUBaHUs Haanucu B Label mo BepTukanm.

Autosize - ykaspiBaeT, Oymer nu pasmep kommoneHta Label momctpamBathes mom pasmep
BBEIBOJUMOMN HAIWCH.

Transparent - oTBeuaeT 3a HpPO3pavyHOCTh (POHA KOMIOHEHTa. Eciii CBOWCTBO paBHO true, to
HAJIMMHKCH TTpo3pavHa (HaIMUCH MOBEPX PUCYHKOB, HAIIPHMEp, Ha reorpaduyeckor kapte). Eciu cBoiicTBO
paBuo false, To B cBoiictBo Color ycranaBnuBaercst 1BeT (oHa Haamucd. Bce aTpuOyThl HaAMUCH
3az1arTes B cBoiictse Font.

Wordwrap — paspelienne Ha pa30MBKY CTPOKH Ha HECKOJIbKO CTpOK. [lepeHoc BO3MOXKEH, eciin
cBoiictBa Word Wrap u autosize yCTaHOBUTH B 3HaUEHHE true.

Komanas! nnasora

Komanppl muanora co3qaroT TUIOBBIE OKHA HHTEPAKTHBHOTO BBOJA-BBIBOJA. Mcmonb3yroTes s
BBIBOJIA IOJIb30BATENI0O HEOOXOAMMBIX COOOIIEHMH W TOJNY4YeHUsT OT Hero oteeta. JlaHHBIE
HOANPOTPaMMbI HE BXOAAT B mamurpy KommnoHentoB C++ Builder, onu He sBIstOTCS OO0BEKTaMH,
CIIeTOBaTEeIbHO, HE WMEIOT CBOMCTB, METOJOB W coObITHH. Ha »Tame mpoeKkTUpoBaHUS OKHA HE
0TOOpaXaroTCsl, a MOSBIISIFOTCS TP BBITIOJIHEHUN TIPUIIOKEHHS.

OxHo coobmenus showmessage

Hcnone3yercs anst mpuBiIeYeHUsT BHUMaHHS TIONB30BaTeNsl, HATPUMEpP, 9TO0b HHPOPMHUPOBATH
ero 00 omruOKe, MOATBEPAUTH 3aMpoc U T.1. YToObI OKHO MOSBHIIOCH HA DKPAaHE HAJ0 BBI3BATh (hYHKIIHIO
showmessage (“Coo0ienne”) U nepenaTh Kak HapaMeTp BBIBOJMMOE B OKHe coobmieHue. Komawnmaa
BEIBOJIUT OKHO B IIEHTPE dKpaHa cO CTPOKOH coobmierns n kHomnkoi OK. 3arojoBok OKHa COBMAIAET C
uMeHeM (Qaiina npoekra. OKHO auanora OyIeT HaxOAUTHCS Ha (opMe 10 TeX Mop, MOoKa MOJIb30BaTeNh
€ro He 3aKpoeT.

OKHO ¢ c0001IeHreM H BIGOPOM mosib30BaTes messagedlg

Komanma messagedlg ssisiercst Gosiee yHuBepcaiabHOU, yeM kKomanma Showmessage, T.k. He
TOJIBKO BBIBOJMT COOOIICHHE, HO aHAJTU3UPYET PEaKIMIO [10JIb30BaTelIs Ha 3TO coobiieHue. OOmii Bu
KOMaH/IbI:

Brioop=messagedlg (“Coobienne”, Tun_oxna, Knonku, Cnpaska);

[Mapamerp Tun_okHa 3amaer Tun coobuieHus. [lapamerp KHomku 3amaer HaOOp KHOMOK OKHA.
[Mapamerp CnpaBka ompenensieT pasfesl CIPaBOYHOW CHCTEMBI, MOSBISIOMIMICS Tpu Haxartuu Hafl.
OO6bryro oH paBeH (. [Ipu HakaTUM MOOOW W3 KHOIOK, AWAIIOTOBOE OKHO 3aKphIBAETCS, W (PYHKIUS
messagedlg Bo3Bpariaet pe3ysbTar — BbIOPAHHYIO KHOIKY M3 CIIUCKA KHOIOK, HAXOISIIUXCS B OKHE.

Oxkmna BBOaa iNnputbox m inputquery

JlaHHBIE OKHAa HCHOJNB3YIOTCS UIsl TOJyYeHHs OT IOJb30BaTeNIsi HEOOXOTUMBIX HCXOJHBIX
naHubIx. OOIHM BT KOMAaHI:

PesyabTar=inputBox (“3aronoBox”, “Iloacka3zka”, “Ilo_ymMog4yaHu1o”);

IIposepka=inputquery (“3arosoBox”, “Iloxckazka”, Ctpoka_Pe3yiabTar);

[NosBnsiercss okHO muanora ¢ 3arojoBkoM, aByMms kHonkamu OK um Cancel, cTpokoii BBOJa u
mojcKka3koi Hax Hel. [lapameTp 3arojoBOK COIEP)KHT 3arojoBoK okHa awmanora. Ilapamerp Ilomackaska
COIEPKUT CTPOKY HaJa CTPOKOM BBOJA, MOSCHSIOMIAS IIOJIb30BaTenio ero paeiicteus. Ilapamerp
[lo_ymMonuaHuIO 33a€T CTPOKY, KOTOpasl 3arpy>kaeTcs B CTPOKY BBOJA NPH MOSBJIEHUH OKHA JMANOra.
@OyHKIMK BO3BpalialoT B Pesynbrar BBeAeHHYIO cTpoky (tum String). Ilpu nHakatuu kimaBuim ESC
¢byHkus Bo3BpamaeT B Pesynbrat crpoky [lo ymomuanuto. Komanza inputquery Bo3spamiaer true, eciu
noJjb3oBaTeNs Haxan kHonky Ok (wnm knaBumry Enter), mnm false, ecim naxkan kHomky Cancel (umm
kiaBuiry Esc). Pe3ynpTaT BBO/IA 3amMCHIBAE€TCS B TPETHI CTPOKOBEIN mapameTp Ctpoka Pesymprar.
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3anaHue HA MPAKTHYECKYIO padoTy

1. Pacmonoxuth Ha opMe: TaHellb, KOTOpas JOJDKHA 3aHUMAaTh OOJBIIYIO YacTh (POpPMBI —
«MuHHOe TI0JIe»; Ha Hel KHOmNKy pa3MepoM 50x50 ¢ KapTHHKOW MUHBI, B CBOOOJHOM IMPOCTPAHCTBE
¢dopmer "eTbipe MeTkn ¢ umeHamu: labelx, labely, labeld, Labels (cBoiictBo Name) miasi oToOpakeHHS
TEKyIIEero MOJ0KEeHUs Ha TOoJIe.

2. Onucath aBe TiobanbHbIe 1enbie iepeMenHbie d_old (mpeapinyiee paccTosHUE 10 KHOIIKH) U
d_new (HOBOE pacCTOSHHE 10 KHOIKH).

3. Coznmate ¢yHkmmio rast() mist xmacca ¢opmsel tforml, B KOTOpOil BBIUHCISETCS PacCTOSHHUE
MEXJy CEpeJMHOW KHOTKH M TEKYIIUM IIOJIOKEHHEM Kypcopa MbIIU. [IpoToTun QyHKIMH 3a1aTh B
¢aiine .h B onmcanuu knacca Gopmel pasaena public. Onvcanue U BBI30B WICH-QYHKIIUN pa3MECTUTh B
¢aiine .cpp. Kak nmapameTpsl (yHKIMHM TIEpEIArOTCs KOOPAMHATHI MBIIIH, BO3BPAIACTCS BBIYMCICHHOES
paccrosiue. YHKIMNA MOXKET BBITIISICTH CIEAYIONIHM 00pa3oM

Double tform1::rast (int X, int y)

{ int xc, yc;

Xc=Form1->Buttonl->Left+Form1->Buttonl->Width/2;

Yc=Form1->Button1->Top+Form1->Buttonl->Height/2;

Return (sgrt(pow((x-xc),2)+pow((y-yc),2)));

}

4. B coopiTin onshow st hopMbl opraHnzoBaTh paboTy ¢ maponem. CUUTaTh MOATOTOBICHHBIH
3apaHee mapoJib U3 TeKcToBoro ¢aina «Key.txt» (cozmaercs 3apanee B biiokHoTe miu u3 cpeasl Builder
xomanoi File\New\Other\Text). Pa6oty ¢ maposiem ohopMuTh 4epe3 KOMaHIbI UAIOra BBOIa-BHIBO/IA.

5. B cobObiTnm oncreate s GopMbl peaan30BaTh JCHCTBHSL:

- 3aITyCTUTh JATYHK CITyYaiHBIX YUCEI;

- 3ajaTh ciydaiiHoe mosiokeHue KHomku (cBoictBa Left, Top) B muamazoHe pa3mepa maHedu
MUHYC NIHPHHA KHOITKH;

- cllenaTh KHOTIKY HEBHIMMOM (CBOMCTBO Visible);

- 33/1aTh HaYaJIbHOE 3HaYeHHe nepemennoii d_old, paBHoe mmpuHe maHes .

6. B coObITHH ONMOUSEMOVE 15l TaHEJIM Pean30BaTh ACHCTBU:

- BeiBecTH B Haamucu labelx u labely Tekymiee momoxenue Kypcopa MbIIIN Ha TAHEIH;

- B Haxnwuch labeld pasmectuts 3HaueHHE mepeMeHHO# O_NEW, MOJyYeHHOE C MOMOIIBIO
(GYHKIIUH BBIYUCIICHUS PACCTOSHHS;

- cpaBHHTH 1Ba paccrosaus d_new u d_old u BeiBecTH coobmienne «bmmke» uan «Jlanpiie» B
KOMITOHEHT Haanuch Labels;

- mepesanucath B 3HaueHue mepemennoii d_old Texymiee paccrostHue d_New s Ciieayronux
MEepEMELICHUI U CPaBHEHUIA;

- €CJIM KYPCOP MBIIIIHU, BOJIU3U KHOIKH, TO C/AENATh KHOMKY BHIAMOM.

7. lllemaxoMm o kHOTIKE (coOBITHE onclick KHOTIKK) cienaTh KHOIKY HEBHIMMOM, 3aJ1aB €l HOBBIC
Cly4yaliHple KOOPJIMHATBI.

8. Ilocne kaxmoro oOHapykeHHsI KHONKK («MUHBI»), yMEHbIIATh ee pazMep Ha 10 mukcene.
Ocy1iecTBUTH TaHHOE JeiicTBre B coObITHH ONClick ¢popmer.

9. Tlo ’enmaHWIO TOJB30BATENs] CMEHHTh MApojb, MEpPE3amcaB €ro B TEKCTOBBIA (aiin.
Ocy1iecTBUTh JaHHOE JieiicTBHE B cOOBITHH ONClOSe hopMBr.

10. JIo6aBHUTh CYETUYMK KOJMYECTBA MOIMBITOK OOHAPYKSHUS KHOMKH. [IpOBEpsATH €ro ¢ 3a1aHHbIM
OOIIIMM KOJMYECTBOM TOMBITOK. BBIBOAWTH Ha METKY WH(POPMAIUIO 00 OCTABIIHUXCS KOJHUYECTBAX
HOMBITOK.

11. JIo6aBuTh KOMIOHEHT Timer. Vcronbs30BaTh €ro Juis 3aJaHusi BpEMEHH HTPOBOTO MPOIIecca.

12. B coObITHH ontimer BEIBOJUTH Ha METKY KOJIMYECTBO OCTABIIETOCS HIPOBOI'O BPEMEHHU.

13. OcraHOBUTH HWIpOBOW I@poleCC B Cllydae OINpeAelieHuss mnoOeauTens. BuiurpeiBaet
MOJIF30BATENb B Cllydae OOHapyxeHusa necaté «Mwuny, BeiurpeiBaet 11K, ecnm Bpemst Urpsl MCTEKIIO, a
Bce «MUHBI» He HalICHBI.
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IIpaxkTuyeckas padora Ne25 «Pa3padoTka GyHKIHMOHAJBHOM cXeMbl PAa00THI MPHJI0KEHHS
Heas pa6orbi: [lomyueHne HaBHIKOB pabOThl B BH3YaJIbHOW cpelle MPOrpaMMHUpPOBAHUS.
BrimonHeHnss OCHOBHBIX 3TanoB pa3paOOTKU MpuiiokeHui. M3yduenne Bo3moxHocTel okHa MHcmekTopa
00OBEKTOB /IS 3aJaHUs CBOMCTB (hopMe Ha dTamne MPOSKTHUPOBAHHS MPUIOKEHUS. 3HAKOMCTBO CO
croco0aMy HamucaHus 00paOOTUYMKOB COOBITHH, Ha3HAYCHHWEM U THIaMH mapaMmeTpoMm. M3yueHue
BO3MOXHOCTEH OkHa MHcmekTopa 0OBeKTOB AJS 3aaHusl MIaOJIOHOB 0O0pabOTYMKOB COOBITHIT (OPMEL.
CriocoOBI BBI30Ba COOBITHH.
JTansl pa3padoTKH MPOJI0KeHHit
Iporiecc paspabotku npwioxenuii B C++ Builder cogepxut cieayrorye sTarmsr:
1. Iloctpoenue BusyanbHOro uHTepQeiica: BEIOOP HYKHBIX KOMIOHEHTOB M pa3MELICHUE HX Ha
¢dopme (KHOIIKH, MEHIO U T.1.).
2. YcraHOBKa ¢ MOMOIIBI OHa HMHcmekTopa OOBEKTOB CBOHCTB (OPMBI U €€ 3JIEMCHTOB
yIpaBlCHHS.
3. llpucoeaunenue kona Ha si3pike C++ K KOMIIOHEHTaM i1 00paObOTKH COOBITHH, BOSHUKAIOIIHX
OT TTOJIB30BATEIIS (C TTOMOIIIBIO MBIIIY WIIA KJIABUATYPHI) WM CUCTEMBI (TaitMep U JIp.).
4. Kommumanust ucxomanoro koga C++ u pecypcoB (popMbI B HCIIOTHUMBIN exe -(aiisl, KOTOpbIit
MOJXKeT 3amyckarbesi u3 cpeasl C++ Builder nnm u3 oneparnuonHoit cuctembl Windows Kak OTAeIbHOE
TIPHUIIOKEHUE.
dopma
OpanM n3 BakHeHmx kKomroHeHTOB C++ Builder sBnsercs ¢opma. Buzyansno ¢gopma - 310
CIEIAIFHOE OKHO, KOTOPOE COCTaBISieT OCHOBY MpwiokeHUs Buider, u siBIsieTcss KOHTEHHEPOM IS
Jpyrux KOMIOHEHTOB. TunmuHast popMa npeacTapisieT COO0H MPSIMOYTOIBHOE OKHO I MOKET COJEPKATh
CIIeyIOIE DJIEMEHTHI: PaMKy, 3aroJIOBOK, TJIaBHOE MEHIO IMOJ[ 3aroJIOBKOM, CTPOKY COCTOSHUS B
HIKHEHN 4acTH, BEPTUKAJIBbHYIO U TOPU3OHTAJIBHYIO TIOJIOCHI IPOKPYTKH.

. [Mprise p dophibl

Beon MpocvoTp  PeaakTupoBadne  Beixoa

16:35 MoHEAENEHHE

< 3

Pucynok 25.1. Bua ¢hopMbI ¢ OCHOBHBIMU 3JIEMEHTAMHU

Bce cocraBmsitomue GpopmMbl MOKHO MEHSTH C MOMOIIBIO CBOWCTB (popmbl. OcTanbHas 4acTh
npocTpaHcTBa (HOPMbI Ha3bIBACTCS KIIMEHTCKO# 001acThio. B Hell pa3MemniatoTcst pa3inyHbIe JIEMEHTHI
yIIPaBJICHHS, BBIBOAUTHCS TEKCT U rpaduKa u T.11.

I[Iporpammuo ¢opma - 310 00BEKT cTaHmaptHOro kiacca tform. Kak mroboit o0bekT dopma
UMEeT CBOM CBOWCTBA, KOTOPbIE MOXKHO 3a/laBaTh KaK Ha JTale MPOSKTHPOBAHUS HPUIOKECHHUS C
NOMOIIBI0 OKHAa IHCHekTopa OOBEKTOB, TaK M Ha ITale BBINOJHEHHS TNPUIOKEHHS M3 TEKCTa
HpOTPaMMBI.

OcHoBHBbIe cBOlicTBa (POPMBI

Alphablend — pa3pemaer npo3paunocts Gopmbl. Eciin cBoiicTBO paBHO true, To gopma Moxer
OBITH TIPO3payHAa.

Alphablendvalue — 3amaer crenens npo3paunoctu ¢opmer ot 0 1o 255. 3nauenue O cBoiicTBa
03HA4YaeT TOJIHOCTBIO MPO3pavHa; 255 — MONHYI0 HEeNpO3pavyHOCTh; MOJYNPO3payHasi — MPOMEKYTOUHOES
3HAYCHHE.

Autoscroll — npocToe oruueckoe — onpeesser, OyayT i aBTOMATHYECKH MOSBIISATHCS MOIOCHI
NPOKPYTKH, €CITH TIPH 33J]aHHOM pa3Mepe OKHa He Bce KOMIIOHEHTHI IIoMelarTes Ha HeM. Eciu true (1o
YMOITYaHUIO), TO OYIyT.

Bordericons — 3agaet HabOp KHOIOK B IIPaBOM YTJIy 3arojI0BKa.

Borderstyle - onpenenser BHEIIHUIA BU ¥ TIOBEICHUE PAMKH OKHA (POPMBI.

Borderwidth — mpuna pamku.

Caption — 3a1aeT 3aroJ0BOK OKHa.
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Clientheight, clientwidth — ompenenser BBICOTY W INUPHHY B IHKCEISX KIHEHTCKOW 00IacTH
($hopmBbL.

Color — uset hopmsl.

Icon — onpenenseT NUKTOrpaMMy, OTOOpa)KaeMyto B 3ar0JIOBKE OKHA (POPMBI.

Left, Top — ompenensiroT B MUKCEISIX KOOPIUHATHI JICBOTO yria (pOpMbI OTHOCHUTEIBHO dKpaHa
MOHHUTOPA.

Windowstate - coctosiiue popMBbI TTOCTIe 3aIycKa.

CoObiTHUS

Co0bITHE — 3TO JIeHCTBUE CO CTOPOHBI TOJNB30BATENsl MM CaMOH CHUCTEMBbl OTHOCHUTEIBHO
3allylIEeHHOTO Ha BBINOJHEHUE MpuiaokeHus. C MOMOIIBI0 COOBITHH MPOMCXOAMT B3aUMOJACHCTBHE
MOJIh30BATENT M CHCTEMBI C 3alyIICHHBIM MPHIOKEHHEM. MeToJ] co3laHusl MporpaMM Ha OCHOBE
BO3BHHKAIONINX COOBITHIA, HA3bIBACTCS COOBITHITHO-OPHMEHTHPOBAHHBIM. O0OpadoTUMKOM COOBITHS -
9T0 (YHKUUS, coIepKallas KOMaHAbl Ha s3bIke TNporpaMMupBoanusi C-++, KOTOpbIE HTOJDKHBI
BBITTOJTHUTHCS MPH BOHUKHOBEHHU COOBITHS, C KOTOPHIM 00pabOTYHK CBSI3aH.

Co3nanue 06padoTUYMKA IIABHOTO COOBITHUS

VY KaXgoro KOMIIOHEHTa €CTh IJIaBHOE cO0BbITHE — COOBITHE, KOTOPOE C STHM KOMIIOHEHTOM
MPOUCXOAMUT 00sI3aTeNIbHO WM HaubOosiee yacto. Hampumep, mist ¢popmbel — 3T0 cOObITHE ONCreate —
co3ganne (hopMbl, s KHOMKH — 3T0 onclick — menruok mo xHomke u T.4. Jns co3manust oOpaboTumka
[JIABHOTO COOBITHS HAJIO:

- aKTHUBH3WPOBATh KOMIIOHEHT Ha (hopMe, JIIsl KOTOPOT'O CO3/1aeTCsi 00pabOTIHK;

- BBINIOJIHUTH ABOMHOM IIETYOK 110 KOMIIOHEHTY.

Cpena C++ Builder moaroToBuT 3aroToBKY Oyaymiero COOBITHSL.

Co3zpmagumM 00pabOTUUK TITaBHOTO COOBITHS (OPMEI — ONCreate.

& Unit1.cpp g@@

Unitl.cpp I
void  Ffasteall TForml::FormCreate (TObject *3ender) Al
{
H :
b Lal |
¢ | ¥
22 1 |Madiied nsert Yritl sppfLrit! b Disgram /

Pucynok 25.2. OkHO TeKCTa MPOrpaMMBbI C 3arOTOBKOH TIaBHOTO COOBITHS (pOpMBI

O6pabotunk umeer uMs formereate, ogun mapameTp Sender Tuma *tobject, HeT BO3BpaIIaeMOro
3HaveHus, oOpaboTunk mpuHAAIeKUT Kiaccy tforml. Kypcop ycraHOBUTbCS MexIy {}, I/ie cieayeT
HamMcaTh KOMaH bl 00paboTUHKa.

Co3nanue 00padboTYMKA MPOU3BOJIBHOTO COOBITHSA

Jiist co3maHusi 3aroToBKM JIIOOOTO COOBITHS HCHONB3yeTcss OKHO WHcmekropa OOBEKTOB.
TpebOyeTcs BBIIOIHUTE CIEAYIOLINE ICHCTBHUS:

1. AKTUBU3UpYETCS KOMIIOHEHT Ha (hopMe, sl KOTOPOTO MHUIIETCS 00paboTUHK.

2. B okHe MHcniekTope 00bekTOB niepeiiTu Ha Briaaky Events (CoOwitus). Ha Heit pacnonoxen
CIIMCOK COOBITHH, PaCTIO3HABAEMBIX BHIOPAHHBIM KOMIIOHEHTOM.

3. HaiiT B circke UMst HY’KHOTO COOBITHSI.

4. BIOTHUTH TBOMHOM MIETYOK B ITyCTOM CTPOKE CIpaBa OT COOBITHSI.

5. U3 oxHa UHcnekTopa 00BEKTOB cCUCTEMa BEpHETCS B OKHO PemakTopa, B KOTOPOM B MO3HMIIUU
Kypcopa BIIMCBIBAIOTCS KOMaHAbI COOBITHSI.

Jliis ciydast co3aanus mabioHa 00paboTurKa COOBITHS MISTUKa 10 (hopMe:

F. Xl B Unit1.cpp

|F0mﬂ ;—I nitl.cpp ]
Froperties  Events l A
OnCanfesize L void __ fastcall TForml::FormClick(TChject *Sender)

|| OnCiick FomCick. ] ;
OnCloze I
OnCloseltlusmy )
OnConstrained e w
OnComtestPop adl ¥ »

Al showr 3 2 |Modified Insert \Unitl.cpp AUrit1.h {Diagram /

Pucynoxk 25.3. Coznanue ma6inoHa NpOU3BOIBHOTO 00paboTIMKa COOBITHS
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3anaHue HA MPAKTHYECKYIO padoTy

Heo0xoauMo OCBOMTH OCHOBHBIE CBOMCTBAa (OpPMBI M CIIOCOOBI 3aZaHHs MM 3HAYCHHH B
TpeOyeMoM Iuara3oHe, a Tak K€ OCBOUTh OCHOBHBIE ITPHEMBI CO3/IaHUS 00PAOOTUNKOB COOBITHI (POPMBL.
s 5TOrO HA/IO CO3AaTh OTAEIBHYIO MAaMNKy, B KOTOPYIO OyAyT MOMEIIAThes Bee (aiiiibl, OTHOCSIIUECT K
OJTHOMY TIPWJIOKEHHS. Y CTAHOBHUTH CIIEIYyIOIIIEe CBOHCTBAa (JOPMBI C MCIIONb30BaHHeM okHa MHcmekTopa
00BEKTOB:

1. BeipaBuuBanue GopMbI pa3IMdHBIME BapranTaMu (cBoiictBo Align);

2. OpopMuTh pamMKy HopMBbI pa3IHUHBIME BapraHTaMu (cBoiicTBo borderstyte);

3. Bamatp 3arojoBok okHa (opmbl (cBoicTBy Caption mpucBout 3HaueHue «Mosi mepas
bopmar);

4. TTonoOpats 1BeT hopmsl (cBoiictBo Color);

5. BeiOpath Buj1 ykasaTens pOpMbl U3 CIIMCKA CTaHIAPTHBIX yKa3arenei (cBoiicTBo CUrsor);

6. TlooKcIepUMEHTHPOBATh CO CBOMCTBOM mpo3payHoctd (opmel (cBoiictBa alphablend u
alphablendvalue);

7. 300pakeHne BCILTBIBAIOIICH MOACKa3Ku (GopMbI (B cBOMCTBO Hint 3amucaTh TEKCT MOICKa3KH
— «3r0 opmay, B cBoiicTBo showhint 3ammcaTs 3HaueHwMe true);

8. Ykasars cocrosiaue Gopmsl (cBoiicTBo Windowstaty);

9. Co3naTth UKOHKY (3HA4YOK) Juist GOpMEIL. {715l STOTO HaJO BBITIOIHUTS JBa dTama:

CoszoaHue uxonku. J1jis 3Toro TpedyeTCs BHITTOTHUTD:

- BBI3BaTh rpaduueckuii penakrop komanaoii Tools\Image Iditor.

- BBIOpath B HeM myHKT MeHio File\New\lcon File(ico);

- 3a/1aTh CBOWCTBA MKOHKH (pa3mep 32x32, nper=16);

- PHCOBaTh UKOHKY IO TTUKCEISIM;

- coxpaHuTh (haill MKOHKH B Manke co BceMH (ailamu gaHHOrO mpoekta komanaoi File\Save

-BeIiiTH M3 IMage Editor.

Tlooknouenue uxonku Kk gpopme. JIist 3TOT0 HaO BHIOTHUTD:

- BBIOpaTh CBOKCTBO 1CON OpMEI, TBaXKIBI IIETKAEM HAIIPOTHB 3TOTO CBOIMCTBA HA KHOTIKE |...].
[Tpu sTom nosiBisiercst okuo Picture Editor;

- menkHyTh 1o KHonke Load.... [TosButhes okno Load Picture. BeiOpath B HeM HYKHYIO
UKOHKY;

- meNKHYTh 1o KHomke «OTKpbITh» B okHe «Load Picture». IIpu 3TOM MpOMCXOAMT BO3BpaT B
okHo Picture Editor, B KOTOpOM BBICBEUHBAETCSI HY)KHAsI HKOHKA;

- WeNKHYTh 10 KHonke Ok. Hy)kHast ”KOHKA MOSIBUTHCS B 3aT0JIOBKE.
Coxpanuth Bee (aitiel mpoekTa Komanmoi merro File\Save All.
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Pucynok 25.4. 3ananne ukoHku aisi GopMbl

BbInostHuTE CAMOCTOSATEIHHO

1. B coObrtum onmousedown JieBas KHOINKa MBIIIM CIy4allHO MEHSeT LBEeT (OPMBI, IpaBas
KHOITKA MBIIIN CBOPAYMBACT OKHA MPHIIOKEHHUS 10 HKOHKH.

2. Coositre ondblclick Bei3siBaer 3akpoitre Gopmbl metogom Close, a Tak kak opma siBIsieTCs
TJIABHOM, TO €€ 3aKphITUE 3aBepIuaeT padoTy BCEro MPUIIOKEHHUS.

3. CoObITHE ONMOUSEMOVE BBIBOIUT TEKYIIHE KOOPAUHATHI MBIIIN B 3aT0JIOBKE (DOPMBI.

4. B coObITHN ONCreate akTMBU3MPOBATH JaTYHK CIYyYaHHBIX YHCEIT.

5. B co6bitun onkeydown nipu Haxkatuu kinasui [Alt]+[X] ocyiiecTBUTh BBIXO U3 IPUIIOKCHUSL.

6. CoObitue Onkeydown aHanu3upyeT KOJ Ha)XaTOW KJIABHINK W BBINOJHACT HEOOXOIUMBIC
JeWcTBUs Ui GOPMBI B 3aBHCUMOCTH OT Ha)KaTOW KIIABUIIIN, & IMEHHO:
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- TIPU HAXKATUW KIABUII YIPABICHHUS KypcopoMm (opMma JIOJDKHA MEepeMemarbcsi B yKa3aHHOM
HanpasyieHnH (cBoiictBa Left u Top mis popmer);

- IpU OJHOBPEMEHHOM Haxkathu kiaBumm [Shift] m knmaBum ynpaBneHus Kypcopom ¢opma
JIOJDKHA YBEIMYMBATHCS B pa3Mepax B HyXHOM HarpasieHuu (corictBa Left, Top, Width, Height mms
hopmbi);

- npu Haxatnu kiaumw [Ctrl] ¥ ximaBum ympaBiieHHSI KypCOpOM, MPOUCXOANUT yYMEHBIICHUH
pa3Mep GOpMbI B HY)KHOM HaIpaBJICHUH.

7. CoObiTust onmousewheeldown u onmousewheelup MeHsrOT npo3padyHOCTh (OPMBI (CBOMCTBA
alphablend u alphablendvalue mmst popmsr).
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IpakTnueckas padora Ne26 «Pa3pafoTka OKOHHOTO MNPHJIOKEHHS € HECKOJbKHMH
popmammn»

Heab padoTbl: 3akperyieHHe Ha KOHKPETHBIX MPUMEpPaxX MOJYyYCHHBIX TEOPETHYSCKUX 3HAHHN
MIpHU U3yYeHUH CBOWCTB, METOOB M COOBITHH CTaHAAPTHBIX KOMIOHEHTOB cspinedit u cgauge. Co3manne
Ha OCHOBE JJAHHBIX KOMIIOHEHTOB Pa3BJICKATEILHOTO NPpHI0KeHHs « TpeHaxep naMsaTi

Kommonent cuerunk - cspinedit

Kommonent cspinedit  ucmonb3yercst aasi  yBENWYEHHS WIA  YMEHBIICHHS HEKOTOPOM
LEJIOYMCIICHHOW BEJIMYMHBI — cyeTunKa. [IpencraBiser co0oi mapy KHOIOK C TPEYroJIbHUKAMU U TOJIEM
penakTopa, B KOTOPOM MOYKET BBIBOJMTHCS TEKYIee 3HAUCHHE CUYeTuyrKa. KOMIIOHEHT pachoyioKeH Ha
Bkiaake Samples. OCHOBHBIMHU CBOMCTBA KOMIIOHEHTaMu CSpinedit sesroTes:

Increment — mar u3MeHeHHs CuyeTIHUKa (10 YMOIYaHHIO PaBHO 1).

Maxvalue, minvalue — momycTuMmble TpaHHIbl i uHAekca. 1o ymomdanuio paBuo 0, duro
03Ha4YaeT OTCYTCTBUE OTPAaHUICHUH.

Value — Tekymiee 3Hauenue cuerynka. [lo ymonuanuro passo 0.

OcHOBHOE CcOOBITHE KOMIIOHGHTa — 3TO Onchange — Bo3HWKaeT NMpW W3MEHEHUH 3HAYCHHS
cyetynka, T.e. [Ipy memykax Ha KHOMKaX CO CTPEJKaMH WM MPOTPaMMHO MpPU M3MCHEHHH CBOWCTBA
Value. B coObITHH MOYKHO NOJTyYHTh 3Ha4CeHHE CBOiicTBa Value.

KomnonenT nuankaTop xoja mpomecca - cgauge

KOMMOHEHT MOXKET MCITONh30BAThCS JIIsl OTOOPaXKEHUS X0/1a JUIUTeBLHOro nporiecca. OCHOBHBIC
CBOIMCTBa KOMIIOHEHTA:

Progress — 3naueHue BEeIMYMHBI, OTOOpaKaeMOe HHAMKATOPOM (CUETUHK BBITIOJTHEHHBIX
JIeHCTBUI).

Maxvalue, minvalue — nuamna3oH HW3MEHEHHE OTOOpaKaeMO# BENUYUHBL 110 yMOIYaHUIO
cBoiicTBa umeroT 3HaueHus 100 u 0 cOOTBETCTBEHHO.

Color, backcolor, forecolor — 3agaeT nuBeT manenn KOMIIOHEHTa, IBET GoHa Tpaduka, IBET
yKazaTens TEKyIero 3Ha4CHHsI BEJTMYHHBI.

Showtext — paspemniaet oToOpakeHHe TEKCTa Ha TTaHEIH.

Kind — ompeaenser THII HHIAKATOPA.

3agaHue HA MPaAKTH4YECKYIO padoTy

Pa3paborats mpunoxenne «TpeHakep MamsTH» € WUCIOJNL30BAHUEM KOMITOHEHTA CYETYHKA
cspinedit 1 uHAMKaTOpa cgauge. Ha ¢Gopmy BBIBOAMTCS YHCIIO, COCTOSIIEE M3 3aJaHHOTO KOJIMYECTBA
udp, ¥ 33/IepKUBACTCS Ha 3aJJaHHOE KOJMMUYECTBO CeKyH . [1op30BaTenb JOMKEH 3alIOMHHUTE 3TO YHCIIO
W TPaBHILHO ero BBeCTH. [IpOBOAMTCS psAJ TAaKWX OMPOCOB. B KOHIlE TecTa NenaeTcs 3aKiOueHHE O
kauecTBe Bameit namsTu.

Ha ¢opme pacrionoxuts:

- TpH KOMIOHeHTa CSpinedit i 3agaHust KOJMYECTBA OMPOCOB, KOJMYECTBA MU(P B YHCIE H
BPEMEHHOT'0 MHTEPBAJIA B CEKYH/IaX JIJISl 3AIOMUHAHUS YUCIIA;

- metky Label nus BbiBoma Ha Hell chOpMHUPOBAHHOTO MATYMKOM CIyYalHBIX YUCENT YHCIA C
YKa3aHHBIM KOJIMYECTBOM 1U(D;

- komnoHeHT Edit 11 BBO/IA 1OJIB30BATEIEM 0TI IHIBAEMOTO 3HAUCHHS;

- HEBU3YaJIbHBIN KOMIIOHEHT TIMEr /715l BpeMEeHH OTOOpaKEHHS YHCIIa;

- CHAOIUTh (OPMY HEOOXOAUMBIM KOJTHUYECTBOM KHOIIOK.

Onwucatp ri100abHBIC IEPEMECHHBIC:

- menble: JUIs KOJIMYeCTBA OMpPOCOB, HU(GP B YUCIE, BPEMEHHOW WHTEPBAJ, KOJIUYECTBO
BBITIOJIHEHHBIX OITPOCOB, KOJIMYECTBO BEPHBIX U HEBEPHBIX OTBETOB.

- CTPOKOBBIE: OTra/IbIBAEMOE YUCIIO M YHCIIO, BBOAUMOE MOJIH30BATEIIEM.

Co3znaTh MporpaMMHBINA KOJI COOBITHH:

- oncreate Juisi GOPMBI, B KOTOPOM 3aJIaTh 3HAYCHUS M0 YMOIYaHHUIO JUIS TPEHaXepa; 3armyCTUTh
JIaTYMK; OYNCTUTH KoMIOHeHTHI Label u Edit;

- ontimer jyis TaiitMepa, B KOTOPOM CKpPBIBaTh Cily4daiiHOe ynciio B Label;

- onkeypress s komronenta Edit, B KOTOpoM mpu HaxaTuu Ha kiaBuiny [Enter] mpoBoauTh
CBEPKY BBEJICHHOTO MOJIb30BaTeeM yrcia B Edit u yncna, ckpeitom B Label.

Hcronp3oBaTh JIBa KOMIIOHEHTa HHAMKATOpa Iporecca Cgauge: OIWH ISl OTOOpaKeHHs
KOJIMYECTBA COBEPIICHHBIX TOMBITOK W JAPYroil — Uil OTOOpaXKEHHsS KOJMYECTBAa TPABUILHO
BBITIOJTHEHHBIX 33JJaHUM HAa TEKYIIIMI MOMEHT.

1. Tpu 3amycKe MPUIIOKEHHUS BHIBOJUTCS OKHA C IPUIJIAIICHUEM BBOIa HMEHH TECTHPYEMOTO.
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2. Tocne mpoxoxkJieHUs ceaHca TECTHPOBAHHS B TECTOBOM (aiiyie coxpaHseTcs mHpopMaius B
BHJIC: MIMS TECTUPYEMOT'0 ¥ IIPOIIEHT Ka4eCTBa €ro MaMsITH.

JapapcTaYHTE W, JaH HRS NPOrpases [OMI He TSI PalEHID 2000 WYH NIMATE HE HCAa

Pucynoxk 26.1. Tlpunoxkenue « TpeHaxep mamsiTi»
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IIpakTuyeckas padora Ne27 «Pa3padoTka UTPOBOT0 MPUI0KEHUSD)

Heas padorer: Coznate auHamuyeckoe npunokenne Ha C#. Paszpaborats urpy «Tapakanbu
Oera»

Hcnonb3ys yke W3BECTHBIH 00beKT Picturebox, cozmaaum npocrenpkyio urpy "Tapakanbu Oera'.
CyTb UTPBI COCTOUT B TOM, Y€l XKy4€K MPUOSKUT K (GUHUNIY MEePBBIM. J[J1s1 UTPHI HY)KHBI ABE KaPTHHKH
JKYyJKOB, OJIMH OyIeT KpacHBIH, npyroi cuHuil. KapTuHKM MOXXKHO HapucoBath B pemaktope Paint, mmun
3arpy3uTh K ce0e B MankKy ¢ MPOEKTOM MPECTaBICHHBIE 31€Ch

KapTtunku:

@ @&

Pucynok 27.1. 300paxxenue 00bekToB «TapakaHby
Co31aB HOBBIH MTPOEKT, CIEIYET PACTIONOXKHTH Ha (hopMe CIIeAyIoNIie OO BEKTHI:

TapakaHby Gera

}extBox1 textBox2
| ’ l

labelt label2

pictureBox1

pictureBox2

Pucynoxk 27.2. ®opma mpHUI0KEHUS

BOObekTsI pictureboxl u picturebox2 cnemyer 3arpy3uts kapTuHKH. J{J1st 3TOTO B CBOHCTBE
Image HakaTh MaJIeHBKYIO KHOTIOUKY H, JJajiee, HaxXaTh KHOMKY IMpOrt Ha manenu pecypcos.

Korma kapTuHKH OyayT 3arpyskeHsl, cieayer manenu panell mpucsouts B cBoiicTBe backcolor
TaKOH Ke IBET, Kak U ()OH KaPTHHOK JKYYKOB.

JIBOWMHBIM IIETYKOM Ha BBIJICJICHHON (POpPME CIIeIyeT CO3AaTh COOBITHE U MPOIUCATh B HEM
HayaJlbHbIE YCTAHOBKH HAILLIEH IPOrPAMMBIL:

Private void Form1_Load(object sender, eventargs e)

{

Textbox1.Text = "Bacs";

Textbox2.Text = "ITets";

Labell.Text = "0";

Label2.Text ="0";

Picturebox1.Left = 1;

Picturebox2.Left = 1;

}

Kromnke buttonl B ceoiictBe Text cieayer nmpucsonts 3uadenne "CTAPT", a button2 3nauenue
"Copoc".

3amycTiM MpUIOKEHUE Ha HCITOJTHEHUE; (popMa JOKHA PUHSATH BH/I, IOKA3aHHBIM HA PUCYHKE:
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¥ Taparauby bera Q@@

Baca | [Mem
0 0
CBPOC CTAPT

Pucynoxk 27.3. UrpoBast KOHCOJb TTPHIIOKEHUS

Jaree, coznanuM B KOJI€ IPOTPaMMBbI HECKOJIBKO TII00aThHBIX TEPEMEHHBIX
Public partial class Form1 : Form

{

Int flagl;

Int x1, x2;

Public Form1()

{

[lepemennas flagl - mpemHazHa4yeHa /Ui KOHTPOJIS UTPOBOM cutyanuu, ecnu flagl pasHa 0, TO
JKYUKH CTOSIT Ha Mecte, a ecu flagl He paBHa 0, TO )KyYKH HAYMHAIOT ABUTAThCS. [lepemenHbie X1 u X2
npeiHa3HAYCHBI JIJIsl XpaHEHUS] TOPH30HTAIBHBIX KOOPAWHAT MOJI0KEHUS KYIKOB Ha OETOBOM JIOPOKKE.

Cozgamum coObiTHe s KHomkH "COpoc"”, 3TO cOOBITHE OYHWIIAET BCE IIEpPEMEHHBIE H
YCTaHABIUBACT )KYYKOB B CTAPTOBYIO MO3ULHIO.

Private void button2_Click(object sender, eventargs e)

{

Labell.Text ="0",

Label2.Text ="0";

X1l=1;x2=1;

Picturebox1.Left = x1;

Picturebox2.Left = x2;

Flagl = 0;

}

Hns xaonku "CTAPT" toxke co3maaum coObITHE, OHO OyJeT OYeHb MPOCTOE, HY>KHO HPUCBOUTD
nepemenHoii flagl mo6oe 3HaueHne He paBHoe 0.

Private void button1_Click(object sender, eventargs €)

{

Flagl =1,

}

Tenepb ocTanock co3aaTh COOBITHE, KOTOPOE OY/IET IepeMenIaTh HaluX )Ky4KoB. [ aToro Ham
MOHAI00UTCSI KOMIIOHEHT TaliMep timerl. YcTaHOBUM KOMIOHEHT Ha (opMe M Mpou3BeéM HEKOTOpPEIC
HaCTpPOMKH.
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|

timerl System,Windows.Forms.Ti

4

CbPOC CTAPT

< 2 | |@ (ApplicationSetting
A e {Name) timerl
: timert Enabled True
Interval 100
Modifiers Private

~ 3 Xx Tag

| [ e

File Line Column Proiect
Pucynok 27.4. Taiimep
CgpoiictBo generatemember u Enabled momxasr 661Th True. CroticTBo Interval pasro 100 - 310
OIMH THK TaiiMepa B ceKyHAy. Eciu Xydku OyAyT ABHraTbCs MEJIEHHO, TO 3TO 3HAu€HHE MOXKHO
YMEHBIINTH, Hanpumep 10 50.
st onpeaesneHnst KOOpAWHATHI (PUHHINA CIeAyeT OJHOTO U3 KYYKOB CABUHYTH JI0 KOHIIA BIPABO.

Horgerstyle None
ContextMenuStrip  {none)
Cursor Default
Dock None
Enabled True
ErrorImage [>] system.
GenerateMember  True
Image Window
Imagelocation
Initiallmage [B#] systemi
422;3
E Locked False
Marain 3333
MaximumsSize 0;0
MinimumSize 0;0
Modifiers Private

Pucynoxk 27.5. Hactpoiina koopuHaT

IlepBas mmdpa B cBoiicTBe Location osmavaer (uHMIMHYIO KOOpAMHATY (y Bac 3TO 3HAYEHHUE
MOET OBITh APYTHM, €r0 HYXKHO 3alIOMHHUThH JUISI BCTABKH B KOJI POTPaMMBI).

JIBOWHBIM IIETYKOM [0 MKOHKE timerl co3/1aiuM COObITHE IBUKEHHSI KYUIKOB:

Private void timerl_Tick(object sender, eventargs €)

{

If (flagl '=0) // Ecnu nau crapr :

{

Random a = new Random(); // Bxirouaem reHepaTop CIydaiHbIX YHCeN

/' B mepemeHHy0 count 3aMchIBaeM CIIydaiiHOE YKCiI0 B Auamna3one ot 0 10 8

Int count = a.Next(8);

/I HapammBaem 3HaueHHe KOOPAMHATHI X | Ha citydaitHoe 4yrcIiio count

X1 += count;

/[ BeiBomuM 3HAa4YeHWE TPOMIEHHOrO myTH Juis mepBoro wurpoka labell. Text =
Convert.tostring(x1);

/" Cmemnraem mepBoro xy4ka Ha ciiydaiHyro BennunHy pictureboxl.Left = x1,;

/I Coznaém ciydaitHOE YMCII0 T BTOPOTO HIPOKa M OBTOPSEM BCE TO JKE CaMoe
Count = a.Next(8); x2 += count;
Label2.Text = Convert.tostring(x2); picturebox2.Left = x2;

¥

/[ TlpoBepsieM Kakoi M3 UTPOKOB TOLIEN 70 (UHHIIA  OCTAHABIUBAEM IIPOIIECC
If (x1 >=422) || (x2 >= 422))

{
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Flagl = 0;
}
}

3amycTuM NporpaMMy Ha MCTOTHEHUS U, HaxkaB KHONKY "CTAPT" ceirpaeM HECKONIBKO MapTHUH,
4TO OBl YOEIUTHCS, YTO UTPOKH MPUXOAAT K (GUHUITY C TIEpEMEHHBIM YCIIEXOM.

¥ Tapakanbu 6era

Baca | [Mer

417 421

Pucynok 27.6. 'otoBoe npuitoskeHme

B3axmouenne creayer ckaszaTh, 4TO HMCIOJTHUMBIA (aiin (exe) HaXOAWTCS B TalKe C BalluM
npoektoM B narnke bin \ debug \ ums_npoekra.exe. DTOT (aiisa MOKHO KOMUPOBATH HA JFOOOW HOCUTEIb U
BBITIOJTHATH HE3aBUCHMO OT cpejibl mporpammupoBanus Visual Studio.
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IIpakTuyeckasn padora Ne28 «Co3nanue nmpoueayp oopadoTku coObiTuii. KoMmnuasinus u
3aMycK MPHIIOKEHUS

Leanb padoThl: 3akperiicHHe HA KOHKPETHBIX NMpUMeEpax MONYyYSHHBIX TEOPETUYECKUX 3HAHWN
Opy M3YYCHHH BO3MOXHOCTEH KoMmmoHeHTa Shape. OcBoeHHE TEXHOJIOTHH PabOThl ¢ MHCTPYMEHTOM
«Kuctp» u «Kapangamy. 3anonHeHne 3aMKHYTHIX 00J1acTeil MacKaMu 3aroTHeHHSI.

Cnenndukanusi kommnonenra gpurypa (Shape)

Kommnonent Shape ucnonb3yercsi i OTOOpaXkeHUs Ha (HOpME pPa3IMYHBIX T'€OMETPHUYCCKUX
¢uryp. Pazmep u nonoxxenune Gurypsl Ha Gopme ykaspiBaeTcs ¢ momomispio cBoictB Height, Width, Left,
Top. Tlonp3oBaTenh HE MOXKET caM H3MEHSATh pasMepbl W TonokeHue Gurypsl. OIHAKO, UCIIONB3YS
coObITHsT ONMouseup u onmousedown it (UrYpbl, MOXHO 3alpOrpaMMHPOBATh HEOOXOIMMBIC
neiicrBusa. Haxonuresa Ha Bknagke Additional.

Pucynok 28.1. Kommonent Shape

ITepeurcinM OCHOBHBIC CBOMCTBA KOMITOHEHTa Shape.

Shape — 3agaer HyxHy0 QUTYpY I pucoBanus. [IpuHUMaET 3HAUCHUS:

Stcircle - xpyr;

Stellipse - smmumc;

Strectangle - npsMOYTOJIbHHUK;

Stroundrect - npsIMOYTOJILHUK CO CKPYTJICHHBIMH YTJIaMHU;

Stroundsquare - KBaapat co CKPYIJICHHBIMH YTJIAMU;

Stsquare - kBagpar.

Pen — 3amaer arpuOyThl KapaHmama Jyisi KOHTypa Gurypsl. SIBisiercss 00beKTHBIM CBOHCTBOM M
UMeET PsiJ HAaCTPauBaEMbIX aTPUOYTOB:

Tcolor Color - user uHMH, BEIYEPYMBACMON KapaH/IAIIOM.

Style - Bux (CTHIIB) TMHUH; MOXKET IPUHUMATH 3HAUCHHUS:

Pssolid - crmoniaast mumms;

Psdash - myHKTHpHAs JTHHHS, IJTHMHHbIC IITPUXH;,

Psdot - myHKTHpHAs JTHHKS, KOPOTKUE IITPHXH;

Psdashdot — yepenoBanue ATMHHOTO U KOPOTKOTO IITPHXOB;

Psdashdotdot — uepeioBanre 0HOTO JUIMHHOTO M JIBYX KOPOTKHX IITPUXOB;

Psclear - tunus He oTOOpaXkaeTcs.

Int Width - Tonmuna muHuy (B MHKCENAX) TOIBKO IS CIUIOMIHOIO CTHIIS.

Brush — 3amaer atpubyThl KHCTH [UIS 3aIMBKH 3aMKHYTBIX oOyiacteil. CBOMCTBO sIBISIETCSI
O0OBEKTHIM THUIIOM.

Tcolor Color - et 3aKkpamnBanust 3aMKHYTOMW 00JIACTH;

Style — ctunb 3anonHeHns obnacti. MoXeT IPHHUMATH:

Bssolid - crimomnas 3aimBka;

Bsclear - o6macts He 3akpaiinBaeTcs;

Bshorizontal - ropu3onTanbpHas MTPUXOBKA;

Bsvertical - BepTuKanbHast ITPUXOBKA;

Bsfdiagonal - nuaronasnbHast ITPUXOBKA C HAKIIOHOM JIMHU BIIEpeT;

Bshdiagonal - quaronansHas mTpuXoBKa ¢ HAKJIIOHOM JIMHUIA Ha3a;

BSCross - ropu3oHTanbHO-BEPTUKAIBHAS IITPUXOBKA, B KIICTKY;

Bsdiagcross - quaronanbHast ITPHXOBKA, B KIIETKY.

Co0bITHS OT MBIIIH /1151 IEPETACKMBAHNS KOMIIOHEHTOB

Onmousedown — Ha)kaTre KHOTIKK MBbIIIH (HA4aJio epeTacCKMBaHMs);

Onmousemove — nepeMeleHre MBI (CaMo IepeTacCKUBAHNUE )

Onmouseup — oTIycKaHWe KHOIKK MBIIIN (3aBEPIICHNE IEPETACKHBAHHS).
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O603uaunm (X0, y0) — crapoe monoxenue Kommonenta, (X, Y) — Tekyllee MOI0KEHHE Kypcopa
MBIIIH (TTapaMeTpbl coObITHs ). [lepecuer HOBOTO MOJIOKEHUS 0OBEKTa MPOUCXOIUT 110 (HOPMyIIam:

Oo6bekT->Left = oobexT->Left + (X - x0);

O6wexT->Top = 06BexT->Top + (Y - y0);

[ToTpebyroTcs cneayroriie rimo0anbHBIE TIEPEeMEHHBIE:

Int x0, y0; //KoopauHaThl Hayaia epeTacKuBaHUs

Bool drag; //TloATBep K ICHHUE MEPETACKHBAHHS:

[ltrue — mepemerienne ¢ HAKATOW KHOMKOM MBIIIIH

/[false — mepemerienue 6e3 Ha)KaTON KHOIIKH

JIi1st mepeTackuBaeMoro KOMIIOHEHTa TpebyeTcsi Hamucath 00paboTurk cobGbiTrst onmousedown,
B KOTOPOM TPeOYETCs BBHITIOIHUTE CIICAYIONIHE ACHCTBHSL:

X0=X;
YO=Y //KOOpAMHATHI MBIIIK B MOMEHT Ha)KaTHs
Drag=true; //cUTHaIM3anns O TepeTaCKUBAHUN

[Ipu nepeTackBaHUM BO3HUKAET COOBITHE ONMOUSEMOVe IS IEPEeTaCKUBaeMOTro KOMIIOHEHTA, B
KOTOPOM BBIUHCIISICTCS HOBOE IOJIOKEHNE O0BEKTa MO MPEJIOKEHHBIM BbIIIE OpMyJaM MpH YCIOBHH,
YTO MEePEMEIICHUE POUCXOAUT C HAXKATON KHOIMKOM.

If (drag==true) //HaxaTtas KHOIIKA MBIIIH

{ //®opmyel iepecyeTa }

[leperackuBaHue 3aBepIaeTcs MpU OTITYCKAHUM KHOTIKU MBIIITN BO3HHUKAeT cOObITHE ONMOUSEUp
JUTSL  TIEPETaCKHUBAaEMOTr0 OOBEKTa, B KOTOPOM HAJ0 BBEIKIIOYATH (IAKOK TEepEeTaCKUBAHUS:

drag=false;

I[Ipumep nporpaMmbl ¢ NpUMeHEHHEM MEXaHU3MA MepeTacKUBAHUS

[leperackuBanne GUTYpHI OCYIIECTBISETCS JIEBOI KHOIIKOW MBIIIN, M3MEHEHHE pa3Mepa (PUrypsl
— IIPaBOM KHOIKOW MBIIIIN.

Int X0, y0, kn;

Bool drag;

Void__ fastcall tform1::ShapelMouseDown (tobject *Sender,

Tmousebutton Button, tshiftstate Shift, int X, int YY)

{

X0=X;

YO=Y, //KoopnuHaThl Hauana repeTacKuBaHus
Drag=true; //®DuKkcanus nepeTacKuBaHUS

If (Button==mbleft)  kn=1, //JleBast uiu mpaBas

Else  kn=2; //TlpaBas

Void__ fastcall tform1::ShapelMouseMove
(tobject *Sender, tshiftstate Shift, int X, int Y)

{
If (drag==true) //HaxxaTta KHOIIKA MBIIIN
If (kn==1) //J171s1 7IeBO¥A KHOTIKHM - TIEPETACKUBAHUE
{
Form1->Shapel->Left=Form1->Shapel->Left+(X-x0);
Form1->Shapel->Top=Form1->Shapel->Top+(Y-y0);
}
Else //[1ns1 IpaBOY KHOTIKM — HU3MEHEHUE pa3Mepa
{
Form1->Shapel->Width=Form1->Shapel->Width+(X-x0);
Form1->Shapel->Height=Form1->Shapel->Height+(Y-y0);
X0=X;
YO0=Y;
}
}
/!

Void__ fastcall tform1::ShapelMouseUp (tobject *Sender,
Tmousebutton Button, tshiftstate Shift, int X, int Y)
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{

Drag=false; //OTKITIOUUTD TIEpeMEIICHUE

}

3agaHue Ha IPaAKTHYECKYI0 padoTy

Pa3pabotaTh mpHIOKEHHE C HUCIOJIb30BAaHHEM KOMIIOHEHTOB: KOMIIOHeHTa Shape u apyrux
HEOOXOJUMBIX DIIEMEHTOB HHTepdeiica JyUisi CO3/JaHusl TMPUIOKEHUS, BBIMOJHSIONICTO OIEpAIUi C
rpadudeckoii ¢purypoii. [IprnokeHne JOMMKHO HACTpanBaTh OTAENbHBIEC Tpaduueckoil PUrypsl, 3a1aBaTh
cBOiicTBa KHMCTH W KapaHnamia. OCyIIecTBHTh TepeTacKuBaHWe (DUTYpPHI M HW3MEHEHHE ee pa3Mepa ¢
MTOMOIIIBEO COOBITHIA OT MBIIITH.

Ha dopme pacmonoxuTs KOMIOHEHTHI: Shap — ocHOBHOM 3iieMeHT HMHTepdeiica, HeoOXxommMoe
KOJIMYECTBO JOMOTHUTEIHHBIX 3JIEMEHTOB HHTEpeiica, a Tak e BoceMb MalieHbKuX (uryp (Shap) mis
3aJIaHusl MACKH IIOCKOCTH (DUTYPBHI.

1. Tun durypsi (cBoiicTBO Shape) BeIOMpPATH M3 BBIAIAIONIETO CITUCKA.

2. JIeBol KHOTIKOW MBIIIH BBIMOJHAT NIEPEMEIICHUE (DUTYPHI.

3. [IpaBoii KHOITKOW MBIIIY BBITIOTHATH H3MEHEHHE pa3Mepa PUTyphl.

HacTpouts cBoiicTBa KapaHaama Ui KOHTypa QUrypsl (IBET, TONIINHY, CTHIIb), UCTIOIB3YS JJIS
9TOro He0OXOAUMBIE 3JIeMEHTHI HHTepdeiica.

HacTpouts cBoiicTBa KACTH (IIBET, MacKy, IBET Macku). MacKy BRIOMpPATh U3 BOCBMHU MaJICHBKHX
(huryp, 3aMOHEHHBIX CTAaHAAPTHBIMU MackaMu. [[jst 3Toro co3mars coObiTHe onmousedown, B KOTOPOM

3aI0JIHAETCS IIOCKOCTH OCHOBHOM ﬁnrﬁm B516ﬁaHH0P”1 MAacKOH.

BoiGepuTe TMN (MUIYpH:

Ol U]

BruiGeprTe Mdcky 3aMBKN:

LieeT zanuBKM: Manrpa
KoHTyp
Uger |1 =]
I I It
| I | | .
L | [ [
Jatapkre $Hrypy

Pucynok 28.2. ®parment paboTs! npuiioxenns «Pemakrop dpuryp»
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IIpakTuyeckas padora Ne29 «Pa3padoTka unTepdeiica npuaoKeHns»

Hear padoThi: 3aKkpenuTh TEOPETHUYECKHE CBEACHHA O crHenudukanum Kiacca tcanvas,
HCIIOJIB3YEMOTO JUISl TIOCTPOEHUS rpaUIecKnX N300pakeHnil 1o MuKceIaM. Pe3ynbpraTom npakTuaeckoit
paboThl JOMKHO CTaTh MpUKIanHoe mpuinoxkenue «l'paduyeckne NPUMHTHUBBDY, KOTOPOE BBINOIHSET
MOCTpOCHHUE IpaduuecKux GUryp Mo 3aJaHHBIM B IPOTPaMME YCIOBHSM.

Ha3znayenue kiacca tcanvas

Psn o6wekroB (Form, Image, paintbox u ap.) Mmeror HeomyOaukoBaHHOE cBoiicTBO Canvas
(X0nCT, MOBEPXHOCTH), C MOMOIIBI0 KOTOPOTO MOXKHO PHCOBATH Ha IMOBEPXHOCTH 3THUX KOMIIOHEHTOB.
CpoiictBo Canvas AOCTymHO TONBKO IPH BBIIOJIHEHUH TPHIOKEHHS, CIEI0BAaTeNIbHO, PUCYHKH,
HOJTyYeHHBIE C TIOMOIIBIO 3TOTO CBONCTBA, ABISAIOTCS ANHAMHUYECKUMH U CYIIECTBYIOT TOJIBKO B IIpoLiecce
BBITIOJTHEHUS TIPUIIOKEHHS.

XONCT COCTOMT M3 OTAENbHBIX mukceneil. JleBbiid Bepxumii mmeer koopauuatel (0,0), a
KOOPAMHATHI TIPABOTO HIDKHETO IHKCENsl 3aBHCAT OT pa3Mepa XOJCTa, KOTOPBIH MOXKHO MOJYYHTS,
obOparuBmnck K coiictBam Height m Width Toro o6bekra, Ha KoTOpOoM pucyercs mzobpaxkenue. s
BBITIOJTHEHHUSI ONIEPALMid C XOJICTOM HCIIONB3yeTCsl 3aroioBoyHbIi (aiin Graphics.hpp.

Meronpl Kiacca tcanvas IMO3BOJISIIOT BBIBOAWTH TIpadHyecKue NPUMHUTUBBI (TOYKH, JIMHHH,
OKPY’KHOCTH, TIPSIMOYTOJIBHUKH U T.X.). CBOMCTBa Kitacca tcanvas 3aJal0T XapaKTEePUCTHKH BBIBOJMMBIX
rpaMuecKUX MPUMHUTHBOB: ILBET, TOJIIWHY W CTWIb JHHWH, LIBET W MAacKy 3allOJHEHUs OO0JIacTeH,
XapaKTePUCTUKU MIPUPTA PH BBIBOJIE TEKCTOBOM HHPOPMAIHH.

CpoiicTBa kinacca tcanvas

Cliprect — onpenensier JOCTYMHYIO 00JIaCTh JJIsl PUCOBAHUS U TIEPEPHCOBKE TIPH COOBITHH
onpaint.

Pixels[int X][int Y] - nBymepHbIii MacCHUB IBETOB MUKcelNeH n3oopakeHuss. C MOMOIIBIO 3TOrO
CBOMCTBa MOKHO MOJIYYHUTh JTOCTYII K JIFOOOMY MHKCEITI0 KAPTHHKH, YTOOBI IPOYHUTATH €TI0 HIM H3MEHHTb.

Penpos - onpeaensier Tekylee Mo0KeHNE mepa.

Pen (xapanmam) — omnpenenser arpuOyThl Tmepa [Jisi PHCOBaHUS JIMHUM, TpaHUI H
reoMeTpUUCeCKUX (GUryp. AHAJIOT CBOMCTBA KOMITIOHEHTa Shape.

Brush (kxucTb) - ucmonb3yeTcs Ui 3aJIMBKU (3aKpalllMBaHUs) 3aMKHYTBIX 0OJacTeil, HampuMep
reoMeTpuyeckux (GUryp. AHAJIOr CBOHCTBAa KOMITOHEHTa Shape.

Font — ycranaBnmBaeT napaMeTpsl mpudTa Ui TEKCTa Ha TIOBEPXHOCTH PUCOBAHUSL. MOKHO
WCIIONIB30BaTh CTaHAAPTHOE TuanoroBoe okHo fontdialog.

Mertoasl ki1acca tcanvas

Void moveto(int X, int y) - nepemernaer rpagudeckoe Mepo B HOBYIO MUKCEIbHYIO MO3UIHIO (X,
y). [Ipu nepemeleHnn riepa pUCOBaHUE HE IIPOUCXOMT.

Void linero(int X, int y) - BeIYepUUBACT NPSAMYIO JMHHIO OT TEKYIICH MO3MIIUH 1epa JI0 TOYKH C
koopauHatamu (X, Y). ITocie BerdepurBaHus JIMHUN €€ KOHEIL SIBJISIeTCS TeKYIeH MO3UIIneH repa.

Void Polyline(tpoint *m, int kol) - BeraepurBaeT JOMaHy0 JTHHHUIO, TOCICIOBATEILHO COCIMHSIS
kol Touek, KOOpMHATHI KOTOPBIX HAXOJATCS B MaccHuBe M.

Void Polygon (tpoint *m, int kol) — ananoru4no merony polyline, Ho BerdepunBaeT
3aKpanIeHHbIH 3aMKHYTBI{ MHOTOYTOJIHHK.

Void Rectangle(int x1, int y1, int x2, int y2) uim void Rectangle(trect r) — BeraepumBaeTcs
NPSMOYTOJILHUK C KOHTYPOM M 3aKpallieHHOH 001aCThIO.

Void fillrect(trect r) - BeruepurBacT 3aKpanieHHbIH TPIMOYTOJbHUK Oe3 KOHTYpa. Mcmomb3yercs
obbekt Brush.

Void framerect(trect r) — TOIBKO KOHTYp NpPSIMOYTOJbHUKA TOJIIMHOW B OJMH ITHKCEIb.
Wcnonp3yeTcs 00bekT Brush s 3aganvist CBOWCTB JIMHHIH.

Void roundrect(int x1, int y1, int X2, int y2, int x3, int y3) — OpAMOYTOJBHHUK CO CKPYTJIEHHBIMU
yIiIaMu; apaMeTpsl X3, y3 3a1al0T pa3Mep 3JUTUIICA CKPYTJICHUS.

Void Ellipse(int x1, int y1, int x2, int y2) unm void Ellipse(trect r) - BeruepYrBaeT 3aKpanieHHbIH
AIITUIIC MM OKPYXKHOCTh. [lapaMeTpsl 3aJaf0T KOOPJMHATHI MIPSIMOYTOJIEHUKA, B KOTOPBIH Oy/IeT BIIMCAaH
SIUTHIIC.

Void Arc(int x1, int y1, int x2, int y2, int X3, int y3, int x4, int y4) - BelYEpUMBAET AYyTY
OKpYXHOCTH Wi duutnca. [Tapamerpst x1, y1, x2, y2 3amaeT KOOpAUHATHI TPAMOYTOJIBHIKA, B KOTOPBINA
BIIMchIBaeTcs Ayra. [lapamerpsr X3, y3, x4, y4 3a1a10T Ha4aIbHYIO0 ¥ KOHEYHYIO TOUKY MTEPECEUSHHS TyTH
3IUTHIICA C TIPSIMOM, UCXOIAIIEH U3 LIEHTPa JIUIHIICA.
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Void Chord(int x1, int y1, int X2, int y2, int X3, int y3, int x4, int y4) — pucyer xopxy, T.e. Hactb
aqumnca, o0pa30BaHHOTO JYyrod W TPSMOW JIMHUEH, COCAMHSIONICH KOHIBI ayrd. [lapamerps
aHAJIOTHYHBI MeToxy ArC.

Void Pie(int x1, int y1, int x2, int y2, int X3, int y3, int x4, int y4) - pucyeT CeKTOp SJUIUIICA WIH
kpyra. [TapameTps! anamornans! metoxy Arc.

Void floodfill(x, y, col, f) — 3akpamuBaer TekyIeif KUCTbIO 3aMKHYTYIO (DUTYPY ¢ KOHTYpOM
nBera col. [lapameTpsl X, y 3aal0T KOOpAWHATY TOYKH Hayalla OKPAIIMBAHUS; YSTBEPTHIN Mapamerp —
croco0 3amMBKH. MOXeT MPUHUMATh 3HAYCHUS:

Fsborder — 3anuthb Bcro 0065acTh 0 rpaHHMIlb ¢ IBeTOM COl;

Fssurface — 3anuTh BCro 0611aCTh 0 TPAHUIIBI € IFOOBIM IBETOM, Kpome COl.

Void textout(int x, int y, String S) — BeiBox crpoku S B mo3uuuu (X, Y). Ilapamerpsl mpudta
3amatorcs cBoiicTBOM Font o0rexTa Canvas. @OH TEKCTa 3aKPaNTUBAETCS TEKYIIAM IIBETOM KHCTH.

Int textheight(String s) u int textwidth(String s) — Bo3BpaIaoT NUKCEIbHYIO BBICOTY U IIUPUHY
CTPOKH S C YUETOM YCTaHOBJICHHOTO MIPUPTA.

CoObITHSI TpaduKH

CoObiTHe ONpaint MMEerT BCe KOMIIOHEHTHI, Yy KOTOPBIX ecTh cBoiicTBOo Canvas, kpome
KoMIoHeHTa Image. FIMEGHHO B 3TOM COOBITHH BBITIOJIHSIOT OCHOBHYIO Pa0OTy MO BBIBOAY IpadMKHU Ha
noBepxHOCTh KoMmmoHeHTa (Canvas). CoObITHE MPOUCXOIUT KaXKIBIH pa3, KOrAa HY)KHO MepepucOBaTh
PHCYHOK Ha XOJICTE KOMIIOHEHTa. IlepeprcoBKa BO3HHMKAeT, KOT/IA M3MEHSAETCS COJEPKUMOE XOJICTA
KOMITOHEHTa (HampuMep, NMpH aHUMAaIMH) WIM KOTAa HEeoOXOIMMO BOCCTaHOBHTH YacTh WIH BECh
KOMITOHCHT, €CJIH JI0 3TOr0 OH OBUI MEPeKphIT IPyrdMu KommoHeHTamu. OrnepaluoHHas cucTeMa
COO0IIAaeT MPUIIOKEHUIO O HEOOXOIMMOCTH TIEPEPHCOBKU IMyTeM BbI30Ba cOOBITHs Onpaint. Bei3Bath
coObITHe ONpaint MOXHO W TporpaMMHbIM crocobom Mmeromom Repaint() wiu Invalidate() sroro
komroHeHTa. Jlns kommoneHta Image maHHoro coOwbiTusi He TpeOyercs, T.K. B 3ToMm kiacce
NPETyCMOTPEHBI BCE ICHCTBUS IO TIEPEPUCOBKU M300paKEHHS B CITydae ero Mopyu.

3anaHne HAa NPAKTUYECKYI0 padoTy

Pa3paboTaTh NPHUIOKEHHE C HCIOJIB30BAHHEM KOMIIOHEHTOB: paintbox, Timer wu mpyrux
HEOOXOJMMBIX 3JIEMEHTOB HHTepdelica s CO3MaHUs IPUIOKCHHUS, BBIMOJIHSIOIIETO MOCTPOCHHE
rpaguYecKuX TPHUMUTHBOB C 3aJaHHBIMH YCIOBHAMHU OTOOpaxkeHHs. [ mocTpoeHus: rpapuyueckux
MIPUMHTHBOB HUCITOIF30BaTh CIeNU(UKANINIO KIlacca tcanvas KOMIIOHEHTa paintbox.

1. Ha dopme pa3mecTuTh KOMIIOHEHT paintboX, KOTOPBIA OMKEH 3aHMMATh OOJBINYIO YacTh
(bOpMBI U SBIATHCS 001aCThIO OTOOpaKEHHS TpapuIECKUX IPHMUTHBOB.

2. B BemajaromeM CHUcKe BBIOpaTh TUI NPUMHUTHBA: TOYKH, JIMHHUH, HPSMOYTOJIBHHKH,
KPYroBble (DHUTYpBI, YT, XOPJIbl, CEKTOpa, MPUPTHL. BbIOpaTh HYXKHBIH NMPUMHTHB U3 BBINAIAIOIIETO
CIIHCKA.

3. AtpuOyTel s KaXOT0 NPUMHUTHBA 3aMAIOTCSA CIyYailHBIMH 3HAYEHHSIMH C Y4E€TOM
BO3MOJKHOTO JIMaIia30Ha JUIsl TAaHHOTO CBOWCTBA.

4. B konreitHepe radiogroup BbeIOpaTh pEXHM OTOOpPaKEHUS TPUMUTHBOB: [0 OJHOMY,
KOJIMYECTBO (yKa3aTh HY)KHOE KOJIMYIECTBO), OECKOHEUHO.

5. ObecreunTh CKOPOCTH CMEHBI PHCOBAHHMS NMPUMHTHBA, BHIOPAB HEOOXOAMMOE 3HAUCHHE IS
CKOPOCTH TaiMepa.

6. O6ecnieunts padboTy KHONOK: «ITyck», «Ilay3ay, «O4HCTHTHY.

7. crionms30BaTh YeTIPe KOMITOHEHTa Paintbox oxmoro pasmepa.

8. Hns KaxJoro KOMIIOHEHTa BBIOpaTh H300pakaeMble B HEM Tpaduyeckue NPUMHUTHBBI C
nomotpio komnoHenTa checklistbox.

Pucynok 29.1. ®parmenT padotsl npuiiokeHus «I paduyeckrie IpUMHUTUBBD)
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IIpakTnyeckas padora Ne30 «TecTupoBanue, 0T/Ia1Ka NPUJIOKEHUD

Hear padoThi: 3aKkpenuTh TEOPETHUYECKHE CBEACHHA O crHenudukanum Kiacca tcanvas,
HCTIONB3YEMOTO JUISl TIOCTPOCHUS TpaIecKuX N300paskeHNH 110 MMKcenaM. Pe3ynbTaToM nmpakTuaecKoit
paboThl JOIKHO CTaTh MPHUKIIAIHOE TPUIIOKEHHE, BBIIONHSIONIEE OCTPOCHUs rpaduuecKkuxe Quryp Ha
0a3e MaTeMaTHYECKUX PacYETHBINX (HOPMYIL.

Ha3znayenue kiacca tcanvas

Psn o6wekroB (Form, Image, paintbox u ap.) Mmeror HeomyOaukoBaHHOE cBoiicTBO Canvas
(X0mnCT, MOBEPXHOCTH), C MOMOIIBI0 KOTOPOTO MOXKHO PHCOBATh Ha MOBEPXHOCTH STHX KOMIIOHEHTOB.
CpoiictBo Canvas AOCTYMHO TONBKO IPH BBIIOJIHEHHH TPHIOXKEHHS, CIEAOBAaTEeIbHO, PUCYHKH,
HOJTyYeHHBIE C TIOMOIIBIO 3TOTO CBOHCTBA, SBIAIOTCS AMHAMHUYECKIMH U CYIIECTBYIOT TOJBKO B IIPOLIECCe
BBITIOJTHEHUS TIPUIIOKEHHS.

XONCT COCTOMT M3 OTAENbHBIX muKkceneil. JleBbiid Bepxumii mmeer koopauuatel (0,0), a
KOOPAMHATHI TIPABOTO HIDKHETO IHKCENsl 3aBHCAT OT pa3Mepa XOJCTa, KOTOPBIH MOXKHO MOJYYHTS,
obOparuBmnck K coiictBam Height m Width Toro o6bekra, Ha KoTOpOoM pucyercs mzobpaxkenue. s
BBITIOJTHEHHUSI ONIEPALMid C XOJICTOM HCIIONBb3yeTCsl 3aroinoBouHbIi (aiin Graphics.hpp.

Meronpl Kiacca tcanvas IMO3BOJISIIOT BBIBOAWTH TIpadHyecKue NPUMHUTUBBI (TOYKH, JIMHHH,
OKPY’KHOCTH, TIPSIMOYTOJIBHUKH U T.X.). CBOMCTBa Kitacca tcanvas 3aJal0T XapaKTEePUCTHKH BBIBOJMMBIX
rpadMuecKUX MPUMHUTHBOB: ILBET, TOJIIWHY W CTWIb JHHWH, LIBET W MAacKy 3allOJHEHUs OO0JIaCTeH,
XapaKTePUCTUKU MIPUPTA PH BBIBOJIE TEKCTOBOM HHPOPMAIHH.

CpoiicTBa kinacca tcanvas

Trect cliprect — onpezenseT JOCTYNHYO 00JacTh Ui PUCOBAHUSA M MIEPEPHCOBKE MPH COOBITHH
onpaint.

Tcolor Pixels[int X][int Y] - nByMepHbIii MacCHB BETOB MUKCeeH n300paxeHus. C MOMOIIBIO
3TOTO CBOMCTBA MOXKHO IOJYYUTH JOCTYH K JIFOOOMY MHUKCETIO KapTHHKH, YTOOBI MPOYHMTATh €r0 WU
WU3MECHHTB.

Tpoint penpos - onpenensieT TeKyIiee MOI0KEHHE Mepa.

Pen (kxapammam) — ompexmenser aTpuOyThl Tepa Ui PHCOBaHUS JIMHWAN, TpPaHUI] H
reoMeTpruYecKuX GUryp. AHajaor cBoicTBa KoMroHeHrta Shape.

Brush (kucTb) - UCONB3yeTCs IS 3aIMBKHU (3aKpalllMBaHUA) 3aMKHYTBIX 00JIacTeil, HaIpuMep
reoMeTpUUeCcKUX (GUryp. AHaJIOT CBOMCTBA KOMITIOHEHTa Shape.

Font — ycranaBnmBaet napameTpsl mpu@Ta JJisi TEKCTa HA TIOBEPXHOCTH pUCOBaHUS. MOXKHO
UCTIOJIb30BaTh CTaHAAPTHOE AHAIOTOBOE OKHO fontdialog.

Mertoasl ki1acca tcanvas

Void moveto(int X, int y) - nepemeraer rpadgudeckoe Mepo B HOBYIO MHUKCEIBHYIO MO3UIHIO (X,
y). [Ipu nepemerieHnn nepa pucoBaHUE HE TIPOUCXOIUT.

Void linero(int X, int y) - BelYepUYHBaET MPSIMYIO JIHHUIO OT TEKYIIEH MO3UINU Tepa 10 TOUKH C
koopauHatamu (X, y). [Tocie BbruepurBaHus JTUHUU €€ KOHEII SBJISETCS TEKYILIeH MO3UIUel mepa.

Void Polyline(tpoint *m, int kol) - BeraepunBaeT TOMaHyt0 JIMHHIO, TIOCIEAOBATETBHO COETUHSIS
kol Touek, KOOpMHATHI KOTOPBIX HAXOJATCSI B MaccuBe M.

Void Polygon (tpoint *m, int kol) — amamormuno wmeromy polyline, Ho BbuepunBaeT
3aKpanIeHHbIH 3aMKHYTBI{ MHOTOYTOJIHHK.

Void Chord(int x1, int y1, int X2, int y2, int x3, int y3, int x4, int y4) — pucyet xopay, T.e. Yactsb
3JUIMIICa, OOpa30BaHHOTO MAYrodl M MpsAMOW JHMHMEH, COeAMHAoNEH KOHIbBI 1ayru. Ilapamerps
aHAJIOTUYHBI MeToTy ArC.

Void Pie(int x1, int y1, int X2, int y2, int X3, int y3, int x4, int y4) - pucyeT CEeKTOp IILTUIICA I
kpyra. [TapameTps! aHamoruaHsl MeToxy ArC.

®opmyJibl BpauleHust
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dopmyibl BpaLLeHUS

BpaleHWe MNpOMCKOAMT EBOHPYT HEHOTOQOW TOYHM SHPaHa,

aaaaaa

0 oo 2m pagwad. ECAM TOYHE ERBWEETCA EOKPYT LEHTRE He
YARNAARCE OT HEMO, TO OHE BPELLEETCA NO OHPYHHOCTH paauyca R
(MHa4Ye no cnupany). HeoBxogWmo HEATW HOORAWHETE HOEOMO
NONOHEHWA TOUKW HE 3KpaHe (x, yv). MaTematuueckan dopma
YPBEHEHWA OHPYHHOCTH (1)

x=x, + R-cos(o)
R | ] e
y=y, T R:sin(o)

C y4eTOM HEMNP3ENEHHOCTHM Ha IKPaHe OCH Y BHM3, ypaBHeHue (1) 3anucbiBaeTcA B BMaE:

BpaluleHWe NPOTUE YaCOB O

BpaweHue No YyacoBoO
CTPENKWU OT OCKH X

CTpenke oTocH Y

x=x, + R-cos(a) x=x,+ R-sin(o)

y=v.—R-cos(a)

Pucynok 30.1. ®opmyel BpanieHus

HpnMep nporpamMmmsal ¢ paC4€THbBIMHA (bopMynaMn OJIA rpat])nquKnx (l)Hpr

HporpaMMa CTpOI/IT HpaBI/IHLHHﬁ MHOFOYFOJ]LHI/IK HYTeM paCquTa KOOpI[I/IHaT BepHH/IH
MHOFOYTOJ'IBHI/IKa 110 (bopMynaM BpaIHeHI/ISI. Ce)Z[I/IHSIeT Memny 0060171 HOCTpOCHHBIe BepHII/IHbI JIMHUSIMUA.

Void__ fastcall tform1::Button3Click (tobject *Sender)

{

Paintbox2->Canvas->Pen->Color = paintbox2->Color;

Paintbox2->Canvas->Brush->Color = paintbox2->Color;

Paintbox2->Canvas->Rectangle (0,0,paintbox2->Width,paintbox2->Height);

Paintbox2->Canvas->Pen->Color = clblack;

N = strtoint(Edit2->Text); //Yucno BepuIiH B MHOYTOJIbHUKE
Int R = strtoint(Edit3->Text); //Paguyc MHOTOYTOJIBHUKA
P = new tpoint[N]; //MaccuB Bepiiiie MHOTOYTOJIbHUKA

Int centerx = paintbox1->Width/2; /[Uentp
Int centery = paintbox1->Height/2;

Float angle = M_PI*2/N; //[Pazmep yriia BepIIUHBI MHOTOYTOJbHUKA
For(int i=0; i<N; i++) /[3anonHeHue BepLIMH 3HAYCHUAME 1O (popMysiam
{

P[i].x = centerx + R * cos (angle*i);

P[i].y = centery + R * sin (angle*i);

}

Paintbox2->Canvas->Polygon (p,N-1); //M300pa3uTh MHOTOYTOJIHHUK
If(checkbox1->Checked)

{

For(int i=0; i<N; i++) //CoeTMHUTD BCE BEPIIMHBI MEXTy CO00

{
For(int j=0; j<N; j++)
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Paintbox2->Canvas->Pen->Color = random (1000000000);
Paintbox2->Canvas->moveto (p[i].x,p[i].y);
Paintbox2->Canvas->lineto (p[j].x,p[i].y);

by
by
¥
¥

IIpakTH4Yeckas 4acTb

PazpaboTtaTh npuiioKeHUE C UCIOJIb30BAaHMEM KOMIIOHEHTOB: paintbox u Apyrux HEOOXOJUMBIX
3JIeMEeHTOB MHTepdeiica I Co3JaHus MPUIOKEHUs, BBIMOIHSIOMIEr0 OCTPOEHHE IpadUuecKux QuUryp
MPaBHIBLHONW (DOPMBI C 33/IaHHBIMH YCIOBHAMH OTOOPaKEHHS M PACUETHBIMH KOOPIWHATAMH BEPIIIHH.
Hns moctpoeHust TpaduvecKux MPUMHTHBOB WCIOIB30BaTh CHeNU(UKAINIO Kiacca tcanvas s
KOMITOHEeHTa paintbox.

1. Ha ¢opme pa3mecTuTh KOMIIOHEHT PaiNtboX, KOTOpBIA MOKEH 3aHHUMATh OOJIBIIYIO YaCTh
(hOPMBI U ABIATHCS 00JIACTHIO0 OTOOPAKEHUS TpaQUIeCKIX TPUMHUTHBOB.

2. 3a7aTh KOJMYECTBO BEPUIMH MHOTOYTOJILHHUKA.

3. 3agaTh BeNMUUMHY pajinyca MHOTOYTOJIbHHKA.

4. Pacuntarh KOOPAMHATHI BEPIIIMH MHOTOYTOJIBHUKA 110 (hOpMYJiaM BPAIICHHMS.

5. [TocTponTh MHOTOYTOJIHHUIK.

6. YcraHOBUTH (IaKOK, C MOMOIIBID KOTOPOTO 3aJaeTcs pPEXUM COEIWHEHHUS BEPIIHH
IMPaBUJIBHOTO MHOI'OYI'OJIbHUKA.

7. BBoms ko3(Q(UIMEHT CMeIeHHs, BBIOIHUTH CIBHT BIOXXEHHOTO MHOTOYTOJBHUKA Ha

3aJlaHHOE 3HauYeHHe K03 dUIreHTa.
Kon-Bo sepumH

15
Paguyc

200

v CoeguHuTe pedE

BroseHHocTH

Kon-Bo BnoeHHocTEN
5

KeapduumeHT casura

[ —
Cagur

I

<7

B

=
IS

Clear

Pucynok 30.2. ®parmenT padotsl npuinoxeHus «llocTpoeHne reoMeTpUIecKuX QGUryp»
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IIpakTuyeckas padora Ne31 «IIporpaMmMupoBaHue MPUIOKEHHI»

Hear padoThi: 3aKkpenuTh TEOPETHUYECKHE CBEACHHA O crHenudukanum Kiacca tcanvas,
UCIIOJIB3YEMOTO AJIsl IIOCTPOSHUA rpaduuecKuX n300pakeHUi 1o nuKcenaM. Pe3ynbTaToM npakTudeckoil
paboThI JOJKHO CTaTh MPHUKIIAAHOE MPUIOKeHHE «BpaleHne iaHeT», oCTpOeHHBIC Ha 0a3e alropurMa
aHMMAaIMH TyTeM CTepaHus IBHKYILIETOCsl 00BbEKTa.

Ha3znayenue kiacca tcanvas

Psn o6wextToB (Form, Image, paintbox u ap.) Mmeror HeomyOaukoBaHHOE cBoiicTBO Canvas
(xoncT, MOBEPXHOCTH), C MOMOIIBI0 KOTOPOTO MOKHO PHCOBATh Ha MOBEPXHOCTH 3THUX KOMIIOHEHTOB.
CpoiictBo Canvas AOCTYMHO TONBKO IIPH BBIIOMHEHUH TNPHIOKEHHS, CIIEJ0BaTeNIbHO, PUCYHKH,
MOJY4Y€HHBIE C IOMOIBIO 3TOI0 CBONCTBA, SIBJIIOTCS TUHAMHUYECKUMHU U CYILECTBYIOT TOJIBKO B IIpOIIECCe
BBITIOJTHEHUS TIPUIIOKEHHS.

XONCT COCTOMT M3 OTACNbHBIX mnukcenedl. JleBbit Bepxuuii umeer koopaumuatel (0,0), a
KOOPIMHATHl NPABOI'0 HIDKHETO IHKCENsA 3aBUCAT OT pa3Mepa XOJCTa, KOTOPHIH MOKHO IIOJYYHTh,
obOparmBmuck K coiictBam Height m Width Toro o6mexTa, Ha KOoTOpoM pHcyeTcsl n3oOpaxenue. st
BBITIOJTHEHHUSI ONIEPALMid C XOJICTOM HCIIONBb3yeTCsl 3aroinoBouHbIi (aiin Graphics.hpp.

Mertoapl kmacca 1Canvas MO3BONAIOT BHIBOJUTH IpadUuecKue NPUMHUTHUBBI (TOYKH, JIMHUH,
OKPY>KHOCTH, IPSIMOYTOJIBHUKU U T.1.). CBOMCTBA Kilacca tcanvas 3a1al0T XapaKTEePUCTUKU BBIBOIUMBIX
rpadMuecKuX MPUMHUTHUBOB: LBET, TOJIIMHY M CTHJIb JIMHUM, LBET M MAacKy 3aIllOJHEHHUs O0JacTeH,
XapaKTePUCTUKU MIPUPTA PH BBIBOJIE TEKCTOBOM HHPOPMAIHH.

CpoiicTBa kinacca tcanvas

Trect cliprect — onpezenseT JOCTYNHYO 00JacTh Ui PUCOBAHUSA M MIEPEPHCOBKE MPH COOBITHH
onpaint.

Tcolor Pixels[int X][int Y] - nByMepHbIii MacCHB BETOB MUKCeIeH n300pakeHus. C MOMOIIIBIO
3TOTO CBOMCTBA MOXKHO IOJIyYUTH AOCTYI K JIFOOOMY MHMKCEII0 KapTUHKH, YTOOBI HNPOYUTATH €r0 WM
WU3MECHHTB.

Tpoint penpos - onpenensieT TeKyIiee MOI0KEHHE Mepa.

Pen (kxapammam) — ompexmenser aTpuOyThl Tepa Ui PHCOBaHUS JIMHWAN, TpPaHUI] H
reoMeTpruYecKuX GUryp. AHajaor cBoicTBa KoMroHeHrta Shape.

Brush (kucTb) - UCONB3yeTCs IS 3aIMBKHU (3aKpalllMBaHUS) 3aMKHYTBIX 00JIacTei, HAaIpuMep
reoMeTpUUeCcKUX (GUryp. AHaJIOT CBOMCTBA KOMITIOHEHTa Shape.

Font — ycranaBnmBaet napameTpsl mpu@Ta JJisi TEKCTa HA TIOBEPXHOCTH pUCOBaHUS. MOXKHO
UCTIOJIb30BaTh CTaHAAPTHOE AHAIOTOBOE OKHO fontdialog.

Mertoasl ki1acca tcanvas

Void moveto(int X, int y) - nepemernaer rpadgudeckoe Mepo B HOBYIO MHUKCEIBHYIO MO3UIHIO (X,
y). [Ipu nepemerieHnn nepa pucoBaHUE HE TIPOUCXOIUT.

Void linero(int X, int y) - BelYepUYHBaET MPSIMYIO JIHHUIO OT TEKYIIEH MO3UINU Tepa 10 TOUKH C
koopauHatamu (X, y). ITocie BbruepurBaHus JIMHUHU €€ KOHEI] SBISETCS TeKyLIei MO3UIUeH epa.

Void Polyline(tpoint *m, int kol) - BeraepunBaeT TOMaHyt0 JIMHHIO, TIOCIEAOBATETBHO COETUHSIS
kol Touek, KOOpMHATHI KOTOPBIX HAXOJATCSI B MaccuBe M.

Void Polygon (tpoint *m, int kol) — amamormuno wmeromy polyline, Ho BbIuepunBaeT
3aKpalleHHbII 3aMKHYTHIH MHOT'OYT'OJIbHUK.

Void Chord(int x1, int y1, int x2, int y2, int x3, int y3, int x4, int y4) — pucyet xopay, T.e. YacTsb
3JUIMIICa, OOpa30BaHHOTO MAYrod M MpsAMOW JHMHHMEH, CcOoeuHsomeNd KOHubl ayru. [lapamerpsl
aHaJIOTHYHBI MeToy ArC.

Void Pie(int x1, int y1, int X2, int y2, int X3, int y3, int x4, int y4) - pucyeT CEeKTOp IILTUIICA I
kpyra. [TapameTps! aHamoruaHsl MeToxy ArC.

®opmyJibl BpauleHust

105



dopmynbl BpaLLeHUS

BpaleHWe NPOMCKOOWMT EBOKEYT HEHOTOPOWM TOYKM  3IHQEHE,

aaaaaa

0 oo 2m paguaH. ECAW TOYHE EPEWESTCA EOHPYT LEHTPE HEe
YARNAACE OT HErD, TO OHE BPaLLEETCA N0 OKPYHHOCTH paguyca R
(MHa4Y4e no cnupanu). HeoBxogumo HaMTW HOOPAWHETE HOBOrD
NOAOMEHKMA TOUKKM HE 3HpaHe (x, v). MaTtemaTtuueckas dopma
YPBEHEHMA OHRYHHOCTH (1)

x=x, + R:cos(a) ) 7 ug
(X V) . W =80 | (2)
y=y, T Rsin(o)

C y4eTOM HENP3ENEHHOCTH Ha IKPaHE OCH Y BHKM3, YpaBHeHue (1) 33NMCbIBAETCA B BMAE:

BpalleHWe NPOTUE YaCOBOM

BpaweHue No YacoBOW
CTPENKW OT OCK X

cTpenke ot ocu Y

x=x, + R-cos(a) x=x, + Resin(o)

y=2,~Rsin(0) y=2; ~Rcos(0)

Pucynok 31.2. ®opmybl BpaieHus

I[Mpumep mporpaMmmebl o ¢gopmMyjiaM BpallieHUsI TPOTHB YAaCOBOIi CTpeJIKe
[IporpamMma BeInoNIHSAET BpaleHue «JIyHbD) BOKPYT «3eMim»

#define RZ 50 //Pagmyc 3emiu

#define RL 30 //Pagmyc JIyHBI

#define RO 200 //Pasnyc opOUTHI BpaIeHHUsI

Tforml *Forml;

Int xc, yc, xI, yI; //1leHTpbl 3eMJIH U JIyHBI

Float ug=0; //Yroun BparieHus

//Co0bITHE TIPOPUCOBKH (POPMBI - HAYATFHBIC YCTAHOBKU

Void__ fastcall tform1::formpaint(tobject *Sender)

{

//TIpoprcoBka 3eMiu

Xc=Form1->Width/2 //enTp 3emun
Yc=Forml->Height/2;

Form1->Canvas->Brush->Color=clyellow; /MBet 3emuun
Form1->Canvas->Ellipse(xc-RZ, yc-RZ, xc+RZ, yc+RZ); I13emis
//TIpopucoska JlyHb

XI=xc+RO; / /Uentp Jlynst Ha ocu X
Yl=yc;

Forml1->Canvas->Pen->Color=Form1->Color; //Koutyp JlyHbl
Form1->Canvas->Brush->Color=clblue; //Bet JlyHbI
Form1->Canvas->Ellipse(xI-RL, yI-RL, xI+RL, yl+RL); //Jlyna BusHa
Form1->Timerl->Enabled=true; //BnrounTH TaliMep
}

/ICobbrTHE TaliMepa - IBMKEHUE JTYHBI

Void__ fastcall tform1::TimerlTimer(tobject *Sender)

{

/ICtepets JIyHy B cTapoit mo3uiuu
Form1->Canvas->Brush->Color=Form1->Color;
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Forml1->Canvas->Ellipse(xI-RL, yI-RL, xI+RL, yl+RL);
//PacunTath HOBOE MoNoKeHHe JIyHBI

Ug=ug+M_P1/100; //HOBBIi yTOJI MOTOPOTA
If (ug>=2*M_PI) ug=0; //TIpoiizieH BeCh KPyT
Xl=xc+RO*cos(ug); //Hosast mo3utust JIyHs

Yl=yc-RO*sin(ug);

//V1300pa3uts JlyHy Ha HOBOM MecTe
Form1->Canvas->Brush->Color=clblue; //JIyna BumHa
Form1->Canvas->Ellipse(xI-RL, ylI-RL, xI+RL, yl+RL);

}

3agaHue Ha MPaAKTHYECKYI0 padoTy

3aaH1A Ha NPaKTUKY

«3»: U30b6pa3ute mogens ConHua c
OAHOW NAAHETOW

«4»: Nz06pazute mogeno ConHua c ABymMA
MA3HEeTaMM, KOTOPbIE BPaLL3OTCA B
NPOTUBOMO/IOM¥HbIE CTOPOHbI!

«5»: Mz06pazute mogens cuctemol ConHiie-
3emna-JlyHa:

Pucynoxk 31.3. Crnaiix ¢ 3ajaHueM Ha NPaKTHYECKYIO YacTb
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Cnucok JmTeparTypbl
OcHOBHBIC HCTOYHUKH

1. Tomumpina, O. JI. OCHOBBI aITOPUTMHU3AIIMN U ITPOTpaMMHUpOBaHus: yueOHoe mocodue / O.JI.
lonumpeiaa, M.U. TTooB. — 4-e usn., ucnp. u non. — Mocksa: DOPYM: UHOPA-M, 2021.
— 431 ¢. — (Cpennee npodeccuonanpsHoe obpaszoBanue). - ISBN 978-5-00091-570-7. -
Tekcr: oanextponnwid. - URL: https://znanium.com/catalog/product/1150328  (xara
obpanienus: 01.06.2021). — Pexwum qocTyIma: 1Mo MOAMKCKE.

2. Konpmaes, B. JI. OCHOBBI aNTOpUTMH3AIIUN U TIPOrpaMMUpOBaHust: yueOHoe nocobue / B. /1.
Konpnaes; nmox pen. nmpod. JI. I'. I'arapunoii. — Mocksa: ®OPYM: UH®PA-M, 2021. — 414
c. — (Cpennee mpodeccuonansHoe obOpazoBanme). - ISBN 978-5-8199-0733-7. - Tekcr:
anektpounsii. - URL: https://znanium.com/catalog/product/1151517 (mata oGparieHus:
01.06.2021). — Pexwum qoCTyIa: 1O MOAMKCKE.

I[OHO.TIHI/ITCJ'II)HLIQ HCTOYHHUKH

1. Tpodpumon, B. B. OCHOBBI aNropuTMH3aIMKA U MPOrPAMMHUPOBAHUS: YUYEOHUK IS CPEITHETO
npodeccuonanpHoro odpaszosanus / B. B. Tpodumos, T. A. ITaBnoBckas; moa pemaknueii B.

B. Tpodpumosa. — Mocksa: M3narensctBo FOpaiit, 2021. — 137 ¢. — (IIpodeccnonansroe
obpazoBanue). — ISBN 978-5-534-07321-8. — Tekcr: anekrponnsiit / ObpazoBaTenbHas
wiatpopma IOpaiit [caiitr]. — URL: https://urait.ru/bcode/473347 (mara oOpamieHus:
01.06.2021).

I/IHTepHeT-I/ICTO'lHI/IKI/I

1. DnexkTtpoHHas OubnmoreuHas cucrema Znanium: caitr.- URL: https://znanium.com/ -
TekcT: 2IeKTPOHHBIN.

2. DnextpoHHas OubOimmorteuHas cucrema IOpait: cait. - URL: https://urait.ru/ -Tekc:
JJIEKTPOHHBIN.
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